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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHM TEOPETUYECKYI0 OCHOBY MJIsi OMNpENEICHUs IMOAXOI0B K
dbopmupoBaHUI0 coiepkaHuUA ydyeOHOro mpenmera «bHONOrHA» COCTaBMIM: KOHIENTyaJbHBIE
nonoxerauss ®I'OC COO o B3auMoOOYCIOBIECHHOCTH LENIEH, COJAEpXKaHUS, PE3yabTaTOB OOydeHUs U
TpeOOBaHUI K YpPOBHIO NOJATOTOBKM BBITYCKHUKOB, IOJOXEHHS 00 OOMMX LENsiX U NpUHIMUMIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSTHHE CUCTEMBbI cpeiHero obmiero oOpasoBanust B Poccuiickoit
denepanyy, a TaKkKe MOJOKEHUA O crienupuke ONoIoruy, e€ 3HaUeHUH B TIO3HAHUU XKUBOW MPHUPOJIBI U
o0ecreyeHnn CyIIeCTBOBaHMA uyeloBeyeckoro oobmiectBa. CoriacHO Ha3BaHHBIM — IOJIOXKCHUSM,
orpeziesieHbl OCHOBHBIE (DYHKIIMU MTPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Guosioruu 1aéT MpencTaBlIeHNue O LEesAX, 00 00IIel cTpaTeruu 00y4eHus, BOCIIUTAHUS H
pa3BUTHs OO0ydYaroIIMXCs cpeacTBaMu ydeOHoro mnpenmera «buonorus», ompenenser o0s3aTernbHOE
NPEIMETHOE COJEp)KaHHEe, €ro CTPYKTYpPY, paclpejieieHue NOo pas3ieiaM U TeMaM, PEeKOMEHIYyeMYIO
MOCTIeIOBATEIbHOCTh U3YyYEHHs YU4eOHOTO MaTepuasia ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKHA 00pa30BaTEILHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEH 00yJarOIINXCsl.

B mporpamme mno OHOJOTMM TakKe YYHMTHIBAIOTCA TpeOOBaHUS K IJIAHUPYEMbIM JIMYHOCTHBIM,
METaINpeIMETHBIM M TPEAMETHBIM pe3yiibTaTaM o0y4deHHs B ()OPMHPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIbHON  J1eATENIbHOCTH/Y4eOHBIX JICHCTBHM OOYYalOIMXCS MO OCBOCHHUIO COJCpPKAHUSA
OMOJIOTHYECKOTO 00pa30BaHUs.

B mporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIl YPOBEHB) peaTu30BaH MPUHITUIT MPEEMCTBEHHOCTH
B M3y4eHUU Ouonoruu, 6jaronaps ueMy B HEl MPOCMATPUBAETCS HAMPABICHHOCTh HA Pa3BUTHE 3HAHMU,
CBSI3aHHBIX C (DOPMHUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IICHHOCTHBIX OpUEHTALUi
JUYHOCTH, SKOJOTMYECKOrO MBIIUICHHS, MPEACTAaBICHUI O 370pOBOM 00paze XKU3HU U OepeXKHbIM
OTHOIIIEHWEM K OKpYXKaloImel mpupoaHoit cpeae. [loatoMy Hapsmy ¢ m3ydeHHEM OOIIEeOMOIOTHYECKHUX
TEOpHil, a TaKKe 3HAHUM O CTPOCHUH S>KUBBIX CHCTEM pA3HOTO paHra M CYIIHOCTH OCHOBHBIX
NPOTEKAIOIIMX B HUX MPOIECCOB B MPOrpaMMe MO OHOJOTMH YAEJICHO BHHUMAaHHE HCIOJIb30BAHUIO
MOJIyUEHHBIX 3HAHUN B TOBCEAHEBHOW KHU3HU [UIS pEIICHUS MPHUKIaJHBIX 3a7ad, B TOM YHUCIE:
NpoUTAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YEJIOBEKa, MEIUKO-TEHETHYECKOro KOHCYIbTHPOBAHMUS,
00OCHOBAHHUSI SKOJIOTUYECKH I11eJIECO00Pa3HOTO MOBEJACHUS B OKpY’KAIOIIeH NMPUPOIHON cpene, aHaau3a
BIMSIHAS XO3SHCTBEHHOW JEATENbHOCTH YEJIOBeKa HA COCTOSHHE TNPUPOAHBIX M HMCKYCCTBEHHBIX
HKOCHCTEM. YCWJIEHHE BHMMAHMUS K NPUKIATHOW HAMpaBICHHOCTH y4yeOHoro mnpenmera «buomorus»
MIPOJUKTOBAHO HEOOXOJMMOCTBIO OOECIeYeHUs] YCIOBUHM MJIsl pelleHus OJHOM M3 aKTyalbHBIX 3a/ad
IIKOJILHOTO OHMOJIOTHYECKOr0 00pa3oBaHuWs, KOTOpas MpeanoiaractT (GOopMUPOBaHHE Yy OOYYaIOIIUXCS
CMOCOOHOCTH aJanTHPOBATHCS K M3MEHEHHUSIM JTUHAMUYHO PAa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.
buonoruss Ha ypoBHE cpemHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxkHoe Mecto. OHa obecrmeunBacT
dbopMupoBaHHe y OOydYarOIIMXCS MPEICTABICHUNA O HAYYHOM KapTHHE MHpa, pacimpseT u oboOmaer
3HAHUS O KMBOH MpHpoJe, e€ OTIMYUTEIbHBIX NMPU3HAKAX — YPOBHEBOW OpraHU3alMd M HBOJIOLHH,
CO3MaéT YCIIOBHSI JJIsi: TO3HAHWS 3aKOHOB JKMBOM MNpHUpOnbl, (GopMupoBaHus (YHKIHOHATIHHON
IPaMOTHOCTH, HAaBBIKOB 3/JI0POBOTO U 0€30MacHOr0 o00pa3za >KU3HHU, HKOJIOTMYECKOTO MBIILICHUS,
LIEHHOCTHOT'O OTHOILIEHUS K )KMBOW MPHUPOJIE U YETOBEKY.

Bonbiioe 3HaueHne OMOJOTHS MMEET TaKXkKe Ul PEUICHHs BOCIUTATENBHBIX M PAa3BHBAIONIIUX 3aj]ad
cpeaHero obmero oOpa3oBaHus, colMaIM3aluu oOydaroumxcs. M3yuenue OHONOrHM 0OecreunBaeT
ycioBus sl (GOPMUPOBAHMSI MHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABHIKOB,
ACTETUYECKON KYNbTYpPbI, CIIOCOOCTBYET MHTErpalliy OUOJIOTUYECKUX 3HAHUM C NPEICTABICHUSMU U3
APYruX y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (M3MKHU, XUMUU U reorpaduu. Ha3BaHHbIe MOJIOKEHHUS O



MpelHa3HauYeHU y4yeOHoro mnpeaMera «buonorus» coCTaBUIM OCHOBY JJIsi OMPENENICHUs MOAXOI0B K
0TOOpY U CTPYKTYPUPOBAHHIO €TO COACPKAHMSI, IPEACTABICHHOTO B TPOrpaMMe 10 OHOJIOTHH.

Otb6op comepkanus yueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C TO3UIHMA
KYJIbTYPOCOOOPa3HOrO MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM O0YyYaronifecs JOJKHbl OCBOUTH 3HAHUS U
yYMEHHsI, 3HauuMble A7 (GOpMUPOBaHUA OOLIEH KyNbTYypbl, ONpPEIENSIONINe aJeKBAaTHOE IOBEJIECHUE
YelIoOBeKa B OKPYXKAIOIIeH MPUPOIHON cpejie, BOCTpeOOBAHHbBIE B TIOBCETHEBHOM KU3HU U MPAKTHUYECKOU
nestenbHOCTH. Oco00e MECTO B ATOW CHUCTEME 3HAHWM 3aHUMAIOT 3JIEMEHTHI COICpPXKaHUs, KOTOpHIE
CIIyaT OCHOBOW it (DOPMUPOBAHUS TPEACTABICHUH O COBPEMEHHON E€CTECTBEHHO-HAyYHOW KapTHHE
MUpa W IEHHOCTHBIX OPHEHTALMAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHHM3alUH OHOJIIOTHYECKOTO
oOpa3oBaHMUs.

CtpykTypupoBaHHE COACpKAHMS Y4eOHOTO Marepuala B MpOTrpaMMe MO OHOJOTHH OCYHIECTBICHO C
y4€TOM MPHOPUTETHOIO 3HAYEHUs 3HAHUI 00 OTIIMYUTENBHBIX OCOOCHHOCTSIX >KUBOW MPUPOABI, O €&
YpOBHEBOI OpraHW3allid U 3BOJIONUU. B COOTBETCTBMM C 3TUM B CTPYKType Y4eOHOTo MpeamMera
«buonorus» BbIIENIEHBI CIEAYIOLIUE COAepKATENbHbIE TUHUU: «bruonorus kak Hayka. MeToIbl Hay4HOTO
no3HaHus», «Kierka kak Owojormdeckas cuctema», «OpraHu3M Kak OHOJOTHYECKas CHCTEMay,
«CucreMa u MHOrooOpasue OpPraHMYeCKOro MHpay», «IBOJIONUHS >KUBOU MPHUPOIBI, «IKOCUCTEMBI U
MPUCYILIAE UM 3aKOHOMEPHOCTH.

Lenp u3ydenus: yuebHoro mpeamera «buosnorus» Ha 0a30BOM ypOBHE — OBJIQZICHHWE OOY4YaIOIIMMUCS
3HAHUSMHU O CTPYKTYPHO-(DYHKITMOHAILHOW OpraHU3alliy )KUBBIX CHCTEM Pa3HOTO paHTa U MPUOOpETeHHE
YMEHUN MCTIOIB30BaTh 3TH 3HAHUS JJIsI TPAMOTHBIX JICHCTBUI B OTHOIICHUH OOBEKTOB KUBOW MPUPOJIBI U
pEIICHUs Pa3IMYHbIX )KU3HEHHBIX MPOOIIEM.

JlocTmkeHHne 1enu u3ydeHus ydeObHoro mpenmera «buonmorus» Ha 6a30BOM ypoBHE oOecrednBaeTCs
pElIeHUEM CIIEIYIOIUX 3a/1a4:

OCBOEHHE OO0Yy4alOUIMMHCS CHCTEMbl 3HAHMM O OHOJIOTUYECKUX TEOpHUAX, VYUEHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBUiIax, CIyXKaIlIMX OCHOBOM s (pOopMHpOBaHHS IpPEACTaBICHUHN O
€CTECTBCHHO-HAYYHOH KapTUHE MHUpPA, O METOJaX HAYYHOTO IO3HAHWS, CTPOSHUH, MHOT000pa3uu H
O0COOCHHOCTSIX KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alliH, BBIIAIOIINUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEIOBaHUSIX B OMOJIOTUH;

(dbopMupoBaHHEe y 00y4arolUXcsl MO3HABATENbHbBIX, HUHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpoLlecce aHaIM3a JaHHBIX O MYTAX Pa3BUTUS B OMOJOTMM HAYYHBIX B3IJISNIOB, UACH U MOAXOIOB K
M3YYEHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTaHOBJICHHE y OOydYaromuxcs oO0meld KyabTyphl, (YHKIIMOHAJIBHOW TPaAaMOTHOCTH, Pa3BUTHE YMEHUM
OOBSICHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIET0 MUPA KUBOM MPUPOIbI HA OCHOBAHUU 3HAHUH U OMbITA,
MOJIYYEHHBIX TIPHU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHe Yy OOYyYarOMMXCSd YMEHUN WJUIIOCTPUPOBATh 3HAYCHHUE OHOJNOTUYECKUX 3HAHUU B
MPAKTUYECKOW JIESITEIBHOCTH YEJIOBEKa, pPa3BUTHUM COBPEMEHHBIX MEIHUIMHCKUX TEXHOJOTHA |
arpoOMOTEXHOJIOTHIA;

BOCIIHTaHHE YOCSKIEHHOCTH B BO3MOXKHOCTU TO3HAHHUS YEIOBEKOM JKHUBOW MPUPOJIBI, HEOOXOAUMOCTH
OEpeKHOTO OTHOIICHHWSI K HEH, COONIOJEHUS STUYECKUX HOPM TMPU TPOBEACHUH OUOJOTUYECKUX
HCCIICIOBAHUM;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBILICHUS] YPOBHS HKOJIOTHMUYECKON KYJIbTYpBI, IS
(hOopMUPOBaHUS HAYYHOTO MHPOBO33PEHHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHWM W yYMEHUN B TOBCETHEBHOW JXU3HU MJIs OLICHKH IOCIIEICTBHMA
CBOCH NEATENBHOCTH MO OTHOIICHHIO K OKpY’Kalollel cpeqie, COOCTBEHHOMY 3/10pOBbI0, 0OOCHOBaHHE U
cobmroieHrne Mep nporIakTHKA 3a00IeBaHU.



B cucreme cpemnero obmero oOpasoBanus «buosorus», mzydaemas Ha 0a30BOM YpPOBHE, SIBIISCTCS
06H33T€HBHLIM y‘IGGHBIM npeaMeToM, BXOAIIUM B COCTAB HpeZ[MeTHOﬁ 06HaCTI/I «ECTGCTBGHHO-Hay‘-IHBIe
MPEAMETBI.

Jlst u3yuenust 6ronoruu Ha 6a30BOM ypOBHE CpeliHero odiero ooOpazoBanusi OTBOAUTCS 68 yacos: B 10
kiacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 vaca (1 gac B Henerio).

[TpomesxyTouHas aTTecTals Ha YpOBHE OCHOBHOT'O OOIIET0 0Opa30BaHMsI POBOAUTCS B COOTBETCTBUU C
noioxeHneM «O ¢QopmMax, NEPHOAMYHOCTH W TMOPSJIKE TEKYIIEro KOHTPOJS YCIIEBaeMOCTH U
MIPOMEKYTOUHON aTTecTallii 0Oy4yalomUXCs M0 OCHOBHBIM 0011eo0pa3oBaTenbHbIM mporpammaM ['BOY
COII Ne358 Mockosckoro paiiona Cankrt-IlerepOypra



COJEPKAHUE OBYYEHUA
10 KJIIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorns kak Hayka. CBs3p OuoONOrMM ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH U JIPYTHMH
€CTeCTBEHHBIMH HaykaMu, ¢uiocodueii, 3TUKoi, screTMKOW M mpaBoM. Poip Ouomoruu B
(dbopMHpPOBaHUK COBPEMEHHOW HAy4YHON KapTHUHBI MuUpa. CucTeMa OMOJTOTUYECKUX HAYK.

MeToapl MO3HAHMA JKMBOM MpHpPOAbl (HaOIIOJEHHE, SKCIEpUMEHT, OIHCaHue, HW3MEpeHHe,
KJaccuukanms, MOJAETMPOBaHNE, CTATUCTHIECKAsE 00pabOTKa JaHHBIX).

JdemoncTpanum:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBI.

JlaGopaTopHble H MpakTH4YecKHe padoThbi:

[Ipaktuueckast padora Ne 1. «/crmonp30BaHME PA3TUYHBIX METOMOB NPH HM3YYEHHUH OMOJOTHYECKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3aIUs.

JKuBpie cuctembl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus Oumojoruu. OTIUYHe KUBBIX CHCTEM OT
HEOPraHUYEeCKOU ITPUPOJBL.

CpoiicTBa OuocucteM W HX pa3HooOpasue. YPOBHHM OpraHM3alMd OWOCHCTEM: MOJEKYJSPHBIH,

KJICTOYHEBIH, TKaHEBBIH, OpraHU3MEHHBIMH, MOMYJISIIMOHHO-BUI0BO, 9KOCUCTEMHBIN
(OuoreoneHOTHYECKHI ), OMOC(EPHBIN.
JdemoncTpanum:

Tabnuue! 1 cxembl: «OCHOBHBIEC IPU3HAKH KU3HI», «Y POBHH OPraHU3ALUH KUBOU IPUPOIBD.
O6opynoBanue: mojaens Mosnekybl JTHK.

Tema 3. XuMu4ecKnii COCTaB M CTPOCHHUE KJIETKH.

XUMHAYECKUN COCTaB KJIETKH. XHMHUYECKUE BJIEMEHTBI: MAaKpO3JEMEHThI, MUKPO3JIEMEHTHI. Bona u
MUHEpPAJIbHBIE BELIECTBA.

OYHKIMY BOJBI U MUHEPAIbHBIX BellecTB B kKieTke. [loaaepxanne ocMoTuyeckoro 0anaHca.

benku. CoctaB m crTpoeHne OenkoB. AMHHOKHCIOTHI — MOHOMEpHI OeikoB. HesameHumblie u
3aMEHUMbIE AMHUHOKHUCIIOTHL. AMHHOKUCIOTHBIN COCTaB. YPOBHU CTPYKTYpPbI OCIKOBOW MOJIEKYJIBI
(mepBUYHasi, BTOPUYHAS, TPETUYHAs M YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBa OEIKOB.
buonornueckne pyHKIMN OEIKOB.

®epMeHTHl — OHoJoruueckue katanuzatopbl. CTpoeHue (epMeHTa: aKTHBHBIA LEHTp, cyOcTpaTHas
cneuupuynoctb. Kodepmentsl. Burtammuupl.  Otnuums  (epMEHTOB OT  HEOPraHMYECKUX
KaTaJau3aTOpOB.

VYrneBonapl: MOHOCaxapuabl (TIOK03a, pr003a U Ae30KcHpru003a), Iucaxapuibl (caxaposa, JIakTo3a) U
nojimcaxapubl (Kpaxmai, TIIMKOTeH, [eJuTio103a). buonoruueckrue GyHKIMU yTI€BOOB.

Jlunuasl:  TpurmMuepunsl, Qocomunuasl, crepounsl. [unpodunbHO-rHAPOGOOHBIE CBOMCTBA.
Buonornueckue ¢yHkuun nunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB W JIMMUAOB KaK MCTOYHHUKOB
SHEPIUH.

Hyxnennoseie kucnotel: [JHK u PHK. HykneoTuabl — MOHOMEpPBI HYKJIEUHOBBIX KUCIOT. CTpoeHue u
¢ynkunu JJHK. Ctpoenune u pynkiuu PHK. Buast PHK. AT®: ctpoenne u QpyHKIUH.

Hutonoruss — Hayka o kieTke. Kierounas Teopust — mpuMmep B3auMoJecTBus uaeil u (akroB B
Hay4YHOM ITO3HAaHUH. MeTObl N3yUeHUs KIETKHU.



Knetka kak menoctHas xuBasi cuctema. OOIue Npu3HaKkyU KJIETOK: 3aMKHYTasi HapyHasi MmeMOpaHa,
monekyisl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oelka.

Tumel KIETOK: dyKapuoThyeckass ¥ mpokapuoTHueckas. OCOOEHHOCTH CTPOEHHs MPOKAPUOTHYECKON
kietku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapHOTHYECKOW KIeTKH. OCHOBHBIC OTIUYUS
pacTUTEILHOM, )KUBOTHON U TPUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTCHKAa, TJIUKOKAIUKC, WX (QYHKIUH.
[Inasmartnueckas wmemOpana, e€ cBoiictBa u ¢yHkuuu. LuTommasma U e€ OpraHoOMIBIL.
OnnomemOpannbie opranounsl kietku: OIIC, ammapar [Nompmxu, au3zocombl. [loayaBTOHOMHBIE
OpraHOUbl KJIETKU: MUTOXOHIPHUHU, IUIacTuAbl. lIponcxokieHue MHUTOXOHApPUN W MacTua. Bumis
wiactug. HemMeMOpaHHbIe OpraHOUIBI KJIETKU: pUOOCOMBI, KIIETOUHBIN LIEHTp, IIEHTPHUOJIN, PECHUYKH,
KryTUKU. DYHKIIUU OpPraHOUIOB KIETKU. BKIiIroueHus .

SAnpo — perynsatopubslil ieHTp KieTku. CTpoeHue siapa: siaepHas o00ji0uKa, KapuoIjia3Ma, XpOMaTuH,
SIPBIITKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. neiinen, P. Bupxos, /Ix. Yorcon, ®@. Kpuk, M.
Yunkuuc, P. ®panknun, K. M. bap.

Juarpammsbl: «PacnpeneneHie XMMHUYECKHX 3JJIEMEHTOB B HEXXUBOW mpupoue», «Pacnpenenenue
XUMHUYECKUX AJIEMEHTOB B KMBOU MPUPOIEY.

Tabmunpsl u cxembl: «llepuoanueckass TabnMIla XUMHUYECKUX 3JIEMEHTOB», «CTpPOEHHE MOJIEKYIIbI
BOb», «buocunres Oenkay, «CTpoeHue mMosekyibl Oenka», «Ctpoenue depmenTta», «HykienHoBbie
kucaotel. JJHK», «Ctpoenune monekynsl AT®», «CTpoeHne sykapuOTHUECKON KIETKW», «CTpoeHue
JKUBOTHOM KJIETKNW», «CTpoeHUEe pacTUTENbHON KIETKHW», «CTpOeHHE MPOKAPUOTHUYECKON KIETKU,
«CtpoeHue sapa KIETKN», «Y TIeBOAbI», «JIunuabn.

OOGopynoBaHHe: CBETOBOM MHKPOCKOTN, OOOpYIOBaHME ISl MPOBEICHUS HAOIIOACHUN, U3MEpPEHUH,
OKCIIEPUMEHTOB, MHUKPOIIPETapaThl PACTUTENBHBIX, )KUBOTHBIX U OaKTEpUATHHBIX KIETOK.
JlabopaTopHbIe U NpaKkTHYecKue padoThI:

JlaGopatopnast pabora Ne 1. «/3ydeHue KaTaaIUTHYECKON aKTUBHOCTH (EPMEHTOB (Ha TpHUMEpe
aMuUIIa3bl WIKM KaTajlasbl)y.

JlaGopatopHasi pabotra Ne 2. «M3ydeHue CTpOCHHS KIETOK pPACTCHUH, KUBOTHBIX M OakTepuil mox
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMHCAHHUE.

Tema 4. KuznenessTeJLHOCTL KJIETKH.

OOMeH BemiecTB, WM MeTa0OIU3M. AcCCUMUIANUSA (IUIACTHYSCKUM OOMEH) M JHCCUMUIISITUS
(sHepreTuyeckuii 0OMeH) — JIB€ CTOPOHBI €AUHOTO Ipolecca MeTadonu3ma. Posib 3aKOHOB cOXpaHEeHUs
BEIIECTB U YHEPTUU B IOHUMAHUHU MeTaboIM3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIM M TeTepoTpodHbId. Ponk depMeHTOB B OOMEHE BEIIEeCTB U
MPEBpAICHUH SHEPTUU B KJIETKE.

®otocunTe3. CperoBast U TeMHOBas (as3bl gorocuHTe3a. Peaknum Qortocunresa. D¢phekTuBHOCTH
¢dorocunTesa. 3HaueHne GPOTOCHHTE3A IS )KU3HU Ha 3emuie. BnusHue ycioBuit cpeasl Ha poTOCHHTE3
U CIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUM.

XemocuHTe3. XeMOCHHTE3UpYoIIHe OakTepun. 3HaUCHHE XeMOCUHTE3a VIS )KU3HHU Ha 3eMIIe.
OHepreTuyeckuii 0OMeH B KieTke. Paciienienre BemecTB, BbIICICHHE U aKKyMYJIMPOBAaHUE YHEPTUU
B KJETKe. JTambl 3Hepreruueckoro oobmena. ['nukomus. bpoxenuwe u ero Buasl. Kucmopomnoe
OKHCJIEHWEe, WIA KIeTouHoe aAbixanue. OxucnurenbHoe QocdopunupoBanne. IPHEKTUBHOCTH
SHEPreTHYECKOro OOMEHa.



Peakiun matpuunoro cuHrte3a. ['enermueckas mHpopmamms u JIHK. Peammszanus renermdeckoit
uHpOpMalMU B KJIeTKe. |'eHeTHYeCKHil KOJ U €ro CBOWCTBAa. TPaHCKPHILUS — MaTPUYHBII CHHTE3
PHK. Tpancmsiimust — OuocunTe3 Oenka. Dtambl TpaHcusauuu. KomupoBaHnue amMuHOKHUCIOT. Poinb
pubocom B OuocuHTe3e Oerka.

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mctopus otkpeitus BupycoB (JI. W. MBaHoBCkwif).
OCOOCHHOCTH CTPOEHHUS M JKU3HEHHOro IMKJIa BHpycoB. bakrepuocdaru. bonesHu pacreHwmid,
KUBOTHBIX M 4YelIOBeKa, BbI3bIBaeMble BHUpycamH. Bupyc ummyHonedummra dyenoeka (BUY) —
Bo3Oyautens CIIMJla. OOpartHass TpaHCKpuIus, peBepraza W uHTerpasa. lIpodumakTrka
pacnpocTpaHeHusl BUPYCHBIX 3a00JIeBaHUM.

JdemoncTpanum:

Hoptpets: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuip! u cxembl: «Tunel nutanusy, «Metabomu3zmy», «MUTOXOHAPUSY, «DHEPTETUICCKUA OOMEHY,
«Xmoporacty, «®Potocunte3», «Ctpoenue JIHK», «Ctpoenne u (GyHKIHMOHUpPOBAHUE TEHA,
«Cunre3 Oenka», «['eHerndyeckuii koa», «Bupycw», «baktepuodaru», «CTpoeHHe W KU3HEHHBIH
ki Bupyca CIIM 1a, 6axtepuodaray, «Pemmukarmst JJHK».

O6GopynoBanue: Moaenu-ammukanuu «Yasoenue JHK w Tpanckpumnmusy, «buocuuTes Oenkay,
«CtpoeHue KIeTkn», Mosienb ctpyktypol JJHK.

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslil uki, uiaM >Ku3HEeHHBIN UK KiaeTku. MHTepdasa u murto3. [Iporeccsl, nporekaromnye B
uHTepdaze. Permmkanus — peakiust marpuaHoro cuare3a JJIHK. Ctpoenne xpomocoM. XpoOMOCOMHBIN
Habop — KapuoTHmn. JIUMJIOWJHBIA W TalUIOWIHBIA XPOMOCOMHBIE HAOOpBL. XPOMAaTHJIBI.
Lutonornyeckre OCHOBBI Pa3MHOKEHUS M UHAUBUAYATIbHOTO PA3BUTHS OPTaHU3MOB.

Jenenune knetkn — muto3. Ctaauu murosa. Ilponeccsl, IpoucXoasaiiye Ha pa3HbIX CTAAMSIX MUTO3A.
buonornueckuii CMbICI MUTO3A.

[TporpamMmmupyemas ru0esb KIETKH — alomnTo3.

@DopMbI pa3MHOKEHHS OPTaHU3MOB: OECIONIoe U MOJI0Boe. Buabl 6ecnoiaoro pasMHOXKEHUS: JeJICHHE
Ha/IBOE, TOYKOBAHUE OJIHO- MU MHOTOKJIETOYHBIX, CIOPOOOpa30BaHHE, BET€TATUBHOE pPa3MHOKEHHE.
HcKyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHUE JJIs CEJEKIIMH.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTOI0rO.

Meiio3. Craguu meiosa. [Iporeccsl, mpoucxoasnie Ha cragusx meiosza. [loBeneHue xpomocom B
Mmerose. Kpoccunrosep. bruonoruueckuii cMbich ¥ 3HaueHUE MeH03a.

["amerorenes — npornecc 00pa3oBaHUs MOJOBBIX KJIETOK y dKUBOTHBIX. [10I0BbIE JKee3bl: CEeMEHHUKH U
anyHukd. OOpa3oBaHuME M Pa3BUTHE IMOJIOBBIX KIETOK — rameT (CIepMaro30ouj, SHlleKIIeTKa) —
cuepmaroreHe3 ©  oBoreHe3. (OCOOCHHOCTM CTPOCHHUs  SHIEKIETOK W CIIEPMAaTO30UIIOB.
OnnogorBopenue. Ilaprenorenes.

NunuBunyanpHOe pas3BuTue (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (AMOpHOTEHe3). Tarbl
SMOpPHUOHAIBHOTO PAa3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX: IPOOJIEHWE, TacTpyJAlMs, OpraHOreHes.
[ToctamOproHaibHOE  pa3BUTHE. THNBI TOCTIMOPUOHATIBHOTO PA3BUTHA: MPSIMOE, HENpSIMOe
(mmumHOYHOE). BnmsHMEe cpenpl HAa pa3BUTHE OPTraHU3MOB, (AKTOPBI, CIIOCOOHBIC BBI3BIBATH
BPOKJIEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 BETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTaUU Pa3BUTHUS.
JdemoncTpanum:

Tabmuuel u cxembl: «@OpPMBI pa3MHOXKEHHUS OPTaHU3MOBY, «J{BOIHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX
pacteHuii», «BereraTHBHOE pa3MHOXKEHHE pacTeHUi», «Jlemenune kietku Oakrepuit», «CTpoeHHE
MOJIOBBIX KJIETOK», «CTpoeHue XpoMocoMbl», «Knetounslii mukim», «Pemmukanua JJTHK», «Mutosy,



«Merio3y, «lIpsmoe u HempsiMmoe pa3BUTHE», «['aMeTOreHe3 y MIIEKONUTAIOIIUX U YEJIOBEKa,
«OCHOBHBIE CTAJIUA OHTOTEHE3a».

O6opynoBaH#e: MUKPOCKOII, MUKporpenapaThl «CriepMaTo30U/IbI MICKOIUTAIONIETO», «SHIeKieTka
Miekonurawmero», «KapruokuHe3 B KIETKax KOpelIKa JyKa», MarHuTHas MOJEINb-alIlInKanus
«/lenenune knerkuy, moaens JJHK, momgens meTada3sHOM XpOMOCOMBI.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

Jlaboparopuas pabora Ne 3. «HabmoneHne MuTo3a B KJIETKaX KOHYMKA KOpPEIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax.

JlaGopaTtopHnast pabota Ne 4. «3ydeHue cTpOeHHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpErapaTaxy.
Tema 6. HacsiencTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun renetuku. McTopus pa3BUTHS TeHETHKU. Poib muronoruu W 3MOpPHOIOTHU B
CTaHOBJIEHUM TeHEeTUKU. Bkian poccuiickux U 3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETUKU. MeTo/bl
TeHETUKH (THUOPUAOJOTUYECKUM, ITUTOTCHETUYECKUM, MOJICKYIIpHO-TeHeTHYeCKni). (OCHOBHBIC
reHEeTUYEeCKUE MOHATUA. [ eHeTuuecKasi CHMBOJIMKA, UCIIOIb3yeMasi B CXEMaxX CKpPELIMBAHUM.
3aKOHOMEPHOCTH HACJIEJOBAaHUS MPHU3HAKOB, ycTaHOBIeHHble [. Menaenem. MoHoruOpuIHOE
CKpelllMBaHHe. 3aKOH eInHO0-00pa3usi rMOpUaAOB MepBOro mnokojeHus. [IpaBuio noOMHHMpPOBaHUS.
3aKOH pacIleyIeHus PU3HAKOB. [ urore3a ynctorsl ramer. [loaHoOe 1 HEMOJIHOE TOMUHUPOBAHUE.
JurubpunHoe ckpelniuBaHue. 3aKOH HE3aBUCHUMOTO HACJEIOBaHUS MpHU3HAKOB. lluToreHernyeckue
OCHOBBI  JUTHOPHIHOTO  CKpEIIMBaHWS. AHAIM3HpYIOIIee CKpemuBaHue. Vcmonb3oBaHue
AQHATM3HUPYIOIIETO CKPEIIMBaHUS AJISl ONIpeIeTICHHs] TEHOTUIIa OCOOH.

CueruieHHOE HaclenoBaHue NMpu3HakoB. Pabora T. Moprana 1o ClerieHHOMY HacJIeIOBaHUIO TEHOB.
Hapyiienue cuenienust reHOB B pe3yibTaTe KPOCCHHTOBEpA.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. | €HETUUECKuEe KapThl.

I'enetnka mnosa. XpOMOCOMHOE OMNpeeseHue IMoja. AyTOCOMBI U TMOJIOBBIE XPOMOCOMBI.
['oMorameTHsle U reTeporaMeTHble Opranu3Mel. HacnenoBanue npru3HakoB, CUEIIEHHBIX C TIOJIOM.
WN3menunBocTh. BuIbI M3MEHUMBOCTU: HEHACIHEACTBEHHAas W HacleAcTBeHHas. Poib cpenbl B
HEHACJICICTBEHHON  M3MEHUMBOCTH.  XapaKTEepPUCTHKA  MOTU(PHUKAIMOHHOW  HM3MEHYHMBOCTH.
Bapuanuonsslii psig M BapuanuoHHasi KpuBas. Hopma peakumun npuszHaka. KoimuecTBeHHbIE M
KayeCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYUBOCTH.
HacnencrBennasi, uiam reHOTUNIMYECKasi, U3MEHUYMBOCTh. KOMOMHATHBHAS W3MEHYMBOCTH. Meio3 u
MOJIOBOM TMPOIECC — OCHOBa KOMOWHATMBHOW W3MEHYMBOCTH. MYyTallMOHHAS W3MEHUYHUBOCTD.
Knaccudukammst myranuii: TeHHbIE, XpOMOCOMHBIC, T€HOMHBbIE. YacToTa W NPUYMHBI MYTaIlUMH.
Mytarennpie (GakTopbl. 3aKOH TOMOJIOTHYECKHX PsIOB B HACJeICTBeHHOW u3MeHumBoctu H. U.
Baswuiiosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka yenoseka. Kapuotun yenoseka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA: F€HEATOTHYECKUM,
OJIM3HEIIOBBIN, ITUTOTCHETUYECKHH, OMOXHMHUYECKHH, MOJICKYJspHO-reHeTndecknii. CoBpeMeHHOe
ONpeJieJIEHue TEHOTHUIA: TOJHON€HOMHOE CEKBEHHpPOBAaHUE, TI'€HOTUIMPOBAHHE, B TOM 4YHUCIE C
nomoipio [I1[P-ananmu3a. HacnencTBeHHble 3a00jieBaHUs 4YEJIOBEKA: I'€HHBIC OO0JE3HH, OOJIC3HH C
HACJIEICTBEHHON MPeApacnoIoKEHHOCThI0, XpOMOCOMHbBIE 0oe3Hu. ComaTHuecKue U TeHepaTUBHbIE
myTtauuu. CTBOJIOBBIE KIETKH. [IpUHIMIIBI 310pOBOTO 00pa3a KM3HH, AUATHOCTUKH, TPOMUIAKTUKU U
JIeYeHUsT TeHeTHYeCKUX  Ooje3Hell. Meauko-TeHeTHYecKoe  KOHCYIbTUpPOBaHHME.  3HAUYCHUE
MEAMIIMHCKOW TeHETUKH B MPEAOTBPAILICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YeTOBEKA.
JdemoHcTpanmu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UetBepukos, H. B. Tumodeen-Peconckuii, H.
. BaBuios.



Tabmunpl u cxembl: «MOHOTMOpPHIHOE CKpEIMBaHWE W €ro LUTOT€HETHYecKas OCHOBa», «3aKOH
pacumielyIeHus] W €ro IMTOTEHETHYeCKas OCHOBa», «3aKOH YHCTOTHI TameTy», «JlurubpumnHoe
CKpELNBAaHUEY, «uTomorudeckue OCHOBBI  JTUTHOPHIHOTO CKpELIMBaHUI», «Meiio3,
«B3aumonencTBUe ajuIeNbHBIX T'€HOBY», «l €HeTHUecKue KapThl pPAaCTEHUW, )KMBOTHBIX U YEJIOBEKAY,
«"eHernka mona», «3aKOHOMEPHOCTH HACIENOBaHUs, CLIEIUIEHHOIO C N0JIoM», «KapuoTumsl yenoBeka
U )KUBOTHBIX», «BUIbl M3MEHINBOCTY, «MoauduKkanrmoHHas I3MEHYHBOCThY, «HacnenoBanue pe3yc-
dakropay, «'eHeTHKa rpymi KpoBu», «MyTallMOHHAS U3MEHUYUBOCTbY.

O6opynoBaHue: MOJEJIA-aITIINKALIT «MonorubpuaHoe CKpELIMBaHUE», «Henonnoe
TOMHUHUpOBaHHE», «JlurnbpugHoe ckpemmuBanue», «llepekpéct Xpomocom», MHKPOCKON H
Mukpomnpenapar «/Ipozodunay (Hopma, myTtaruu GopMbI KPBUIEEB H OKPACKH Tela), repOapuii «I"opox
ITOCEBHOM».

JlaGopaTopHble  MpakTH4YecKHe padoThbi:

JlaGopatopnass pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U JIUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HITBI HA TOTOBBIX MUKPOIPETapaTaxy.

Jlabopatopnass pabora Ne 6. «M3ydyeHue MOAU(PHUKAIMOHHOW HW3MEHYMBOCTH, IOCTPOCHHE
BAPUAIIMOHHOTO PAJIa U BAPUALMOHHOW KPUBOI.

JlaGopaTtopHnas pabota Ne 7. «AHanu3 MyTanuii y 1po30¢uibl Ha TOTOBBIX MUKPOIIpErapaTax.
[Ipaktuyeckas padora Ne 2. «CocTaBlieHHEe U aHATU3 POJIOCIOBHBIX UEIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuusi Kak Hayka U MpoIece. 3apokAeHUE celeKu U qomectukanus. Yuenue H. 1. BaBuiosa o
HEHTpax MPOUCXOXKJIEHUS M MHOroodpasus KyJabTYpHBIX pacTeHuil. LIeHTphl MpOUCXOXKACHUS
JIOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHBIE METOABI CeleKIUU. MacCOBBI M MHIMBUAYAIBHBIA OTOOPHI B CEIEKIMHM PACTCHUN U
*KUBOTHBIX. OlIEHKa 3KCTepbepa. BIM3KOpOACTBEHHOE CKpelMBaHWE — WHOpUIUHT. Yucras JTuUHUS.
CkpemmBaHue YUCTHIX JIMHUMA. ['eTepo3uc, uiau rudpuaHas cuina. HepoacTBeHHOE CKpelMBaHUE —
ayropuaunr. OtnanéHHas rubpuanzanus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 M HOJy4YeHHe
MOJIUTUTOUAOB. JIOCTHXKEHHS CEJIEKIIMU PACTEHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

brorexHomorus kak oTpacib MPOU3BOACTBA. | eHHAs WHXKEHEpHs. DTallbl CO3/IaHUsT PEeKOMOWHAHTHON
JHK wu TpaHcreHHsix opranu3moB. Kiierounas  uHxeHepus. KierodHele — KyJIbTYpBI.
MukpokiIoHaIbHOE Pa3MHOKEHHUE pacTeHuM. KnonupoBanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. JKOJIOTHYeCKUEe U 3THdeckue npobiemel. MO — reHeTnuecku
MOIU(UIIUPOBAHHBIE OPTAaHU3MBI.

JlemoHCcTpamuu:

Hoptpetsi: H. K. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmunel u cxembl: kapTa «lleHTpBI MPOWCXOXKIEHUS W MHOTO0Opasusi KyJIbTYpHBIX PACTCHUID,
«[Topoapl OMalIHUX XUBOTHBIX», «CopTa KyNbTYpHBIX pacTeHuil», «OtmanéHHas rudpuau3anus,
«Pabotel akagemuka M. ®. UBanosay, «llomummonausay, «O0bEKTE OHMOTEXHOJIOIUNY, «KieTouHbIe
KYJbTYpbI U KJIOHUpPOBaHUE», «KOHCTpyHpoOBaHHe U EPEHOC TEHOB, XPOMOCOM.

O0opynoBaHue: MYJSDKUA TUIOJOB UM KOPHEIUIOAOB JUKUX (OPM M KYJIBTYPHBIX COPTOB PACTCHH,
repbapuii «CenbCKOX03UCTBEHHBIC PACTCHUSY.

JlaGopaTopHble  MpakTH4YecKHe padoThbi:

Oxckypcusi «OCHOBHBIE METOJIbI U JOCTUXKEHUS CEJIEKIIMU PACTEHUN M KUBOTHBIX (HA CEJEKIMOHHYIO
CTaHINIO, IUIEMEHHYIO ¢epMy, COPTOUCIBITATENIBHBIA YYacTOK, B TEIUIMYHOE XO3SAHCTBO,
1a00paTOPUIO arPOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KUIIACC



Tema 1. DBosronMOHHAsA OHOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI HIBOJIIOLIMOHHOW TEOPUM. OBOJIIOLIMOHHAS Teopus M €€ MeCTo B
O6uonoruu. BivsHue >BOMIOLMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CeugerenbcTBa 3BOMOUMU. [laseoHTONOrMYECKHE: TMOCIEAOBATENIBHOCTD MOSBICHHUS BHJIOB B
NAJICOHTOJIOTUYECKOM JIETOMUCH, MepexoaHbie ¢opmbl. buoreorpaduueckue: CXOJCTBO U pa3Iuyune
¢bayH u pa0p MaTEpUKOB M OCTPOBOB.

OMOpPHOIOTHYECKHEe: CXOACTBA M Pa3IMyusi SMOPUOHOB Pa3HBIX BUJOB MO3BOHOYHBIX. CpaBHUTENBHO-
AHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbIE, PYJUMEHTApHbIE OPTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTed Y
BCEX OpPraHU3MOB.

OpomouronHas teopust Y. Jlapsuna. [Ipeanochuiku BOZHUKHOBEHUS JapBUHU3MA. J[BHKYIIME CHIIBI
3BOMIIONIMM  BUIOB 10 JlapBuHY (M30BITOUHOE pa3MHOKEHHE IPU OrPaHUYEHHOCTH PECYpCOB,
HeonpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunternyeckas Teopust 3Booluu (CTI) u €€ OCHOBHBIE MOJIOKEHHS.

MukposBomtonus. [Tonynaums kak eIMHALIA BUAA U SBOTIOLUN.

JBwxkymme cuitbl ((hakTOPhI) SBOIIONNUH BUAOB B IpUpoie. MyTallMOHHBIN MTPOIIECC U KOMOMHATHBHAS
U3MEHYMBOCTD. [lonmyssiiMoHHbIE BOJHBI U Apeiid reHoB. M30msmms 1 MUrpanus.

EcrecTBeHHbIH 0TOOp — HampaBisgomuil GpakTop BororH. @OpMbI €CTECTBEHHOTO 0TOOpA.
[Ipucnoco0IeHHOCTh OpPraHU3MOB KaK pe3ynbTaT »JBOMIOIUHU. [Ipumepsl mnpucmocoOseHnul y
OpraHu3MoB. ApoMOP(O3bl U UANO-aJaNTAIIH.

Bun u Bunoo6paszoBanue. Kpurepun Buma. OcHoBHbIE (HOpMBI BUI000pa30BaHUs: reorpapuieckoe,
IKOJIOTHUYECKOE.

Maxkposomornus. @opMbl IBOJIOLMU: (UIETUYECKas, TUBEPIeHTHAs, KOHBEPreHTHas, MapasieiabHasl.
HeobpaTtuMocTs 3BOMIOIUN.

[IpoucxoxaeHne OT HecNEeUUaIM3UPOBAaHHBIX IpeakoB. Ilporpeccupyromas —crenuanu3anus.
AJnlanTuBHas pagudanus.

JdemoncTpanum:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, O.
Mromep, A. H. CeBepiios.

Tabmuuel u cxembl: «Pa3BuTHMe OpraHmueckoro Mupa Ha 3emie», «3apoJbIIIM IO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «DopMbel 0OprOBI 3a cyliecTBOBaHME», «EcTecTBeHHBIH OTOOp»,
«MHorooOpa3zue CcOpTOoB pacreHuii», «MHoroo06pasue TmOpOa KUBOTHBIX», «[lomymsmmmy,
«MyTanMoHHasi HW3MEHYHMBOCTHY, «Apomopdossi», «Manoamanramumy», «OOmas aereHepanus»,
«IBmwxymue cuisl 3Botorumny, «Kapra-cxema mapmipyra myremectsus Y. Jlapsuna», «bopnba 3a
cymectBoBaHue», «llpucnocoOneHHOCTs OpraHu3MoBy, «l'eorpaduueckoe BHI000pa30BaHUEY,
«DKO0JIOTHYECKOe BIU1000pa30BaHUE.

O6opynoBaHue: KOJIJICKIUS HACEKOMBIX C PAa3JIMYHBIMHU THUIIAMU OKpacku, HaOOp IJIOIOB U CEMsH,
KoJteKkIus «II[pumepsl 3alUTHBIX IPUCTIOCOOICHHUN Y JKUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIPaBJICHUS
ABOJIOMMY», 00BEMHAA MoIeNb «CTPOECHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, KoJuleKius «@DopMbl COXPaHHOCTH HCKOMAEMbIX >KUBOTHBIX H
pacreHuii», wmonenp ammukaius «llepekpéct Xxpomocom», BiaxkHble mpemnapaTel «Pa3Burtne
HaceKkoMmoroy», «Pa3BuTHe nArymku», MukpomnpemapaT «Jpo3zodunay (HOopMma, MyTaruu (GOPMBI
KPBUIBEB U OKPACKH TENA).

JlaGopaTopHble U MpakTHYecKHe padoThbi:

JlaGopaTtopnast pabota Ne 1. «CpaBHEeHHE BUIOB IO MOP(HOJIOTHIECKOMY KPUTEPUION.



JlaGopatopnast pabora Ne 2. «OmnmcaHue TPHUCIOCOOJICHHOCTH OpraHu3Ma W €€ OTHOCHTEIIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KU3HU Ha 3emuie.

JloHayuyHble MpencTaBICHUs O 3apOXkACHHM KU3HU. HaydHble rMIOTE3bl BO3SHUKHOBEHMS XU3HU Ha
3emite: aOuWoreHe3 W TAHCIEPMUS. XUMHUYECKas 3BOJIONHSA. AOWOTEHHBIM CHHTE3 OpPTraHUYECKUX
BEUIECTB U3 HEOPraHMYECKUX. OKCIHEPUMEHTAJIbHOE TOATBEPKICHUE XUMHMUECKON SBOJIOLMHU.
Hauanbuple sTanel 6uonorunyeckoit 3omonnu. ['unoresa PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME NpOTOKIETKH. llepBble KieTkm M ux 3Bomouus. PopmupoBaHue
OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emuie mo 3paMm W nepuonaM. Karapxeil. Apxelickas U HpOTEPO30MCKast 3PHI.
[Taneosoiickasgs spa u e€ mnepuoAbl: KEeMOPHICKHI, OpPAOBUKCKHUN, CHIYPUHCKHUH, JIEBOHCKHM,
KaMEHHOYTOJIbHBIN, MEPMCKHIA.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBBIN, IOPCKUNA, MEIIOBOM.

KaiiHo3olickas apa u e€ nepuo/ipl: NajeoreHoBbIN, HEOT€HOBBIN, AaHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIuMaTa 1 TeoJI0rMuecKuX npoueccoB. OCHOBHBIE ATaIbl 3BOJIOLUN PACTUTEIBLHOTO
U KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U >XKUBOTHBIX. [losiBIeHue, pacuBeT U BBIMHUPAHHE
TPYIII KUBBIX OPIraHU3MOB.

CucremMa OpraHMYECKOro MHUpa KakK OTpaKeHHE 3BOMIOLMH. OCHOBHBIE CHUCTEMATHUECKHUE TPYIIIbI
OpraHU3MOB.

OBOJIIOLMS 4YeJIOBEKAa. AHTPOMNOJIOrMd Kak Hayka. Pa3BuTue NpeacTaBiIeHUH O MPOUCXOXKICHUU
yenoBeka. MeTtonpl u3ydyeHus aHTpororeHeza. CXOACTBA W pPa3iM4YMsl YEJIOBEKA W IKUBOTHBIX.
CucreMaTnuecKkoe N0JI0KEHUE YETI0OBEKa.

JBmwxyume cuibl (pakropsl) aHTpororeHe3a. HacnencTBenHas H3MEHUYMBOCTh M €CTECTBEHHBIN 0TOOD.
OOGrecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAUM TPYyIa, MBIIIJICHHUE, PEUb.

OCHOBHBIE CTaIMM M BETBU HBOJIIOIMM YEJIOBEKa: aBCTpaJionuTekH, YenoBek ymensiii, Yenosek
npsamoxonamui, Yenosek Heanaepraabckuii, YemoBek pasymHbiil. Haxonaku MCKONAaeMbIX OCTaTKOB,
BpeMsi CYIIECTBOBAHHS, 00JIaCTh pacpOCTpaHeHHs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 JKU3HH, OPYIAHS.
Yenoseueckue pachl. OCHOBHBIE OOJIBIINE PAChl: €BpONeOnaHas (eBpazuiickas), HErpo-aBCTpaNIOUHAS
(3KBaTOpHWalibHAs), MOHTOJOMIHAs  (a3uWaTCKo-aMepHKaHCKas). YepThl  MPUCIIOCOOIEHHOCTH
IIPEJICTABUTENIEH YEJIOBEUYECKUX pac K YCIOBHUSM CYIIECTBOBaHUA. EJMHCTBO YENOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanmu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuupel u cxembl: «Bo3HukHOBeHHe COTHEYHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO MHpay,
«PacturenbHas knetkay, «KuBotHas kierkay, «IIpokapuoruueckas kierka», «CoBpeMeHHasi CUCTEMa
OpraHUYeCcKOro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKa M YeI0BEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTMYECKHX HAXOJOK IMPEAKOB COBPEMEHHOTO YEOBEKay,
«/IpeBHelimue moan», «ApesHue moan», «llepseie cOBpeMeHHbIE 0N, «HenoBedecKkue pacs».
Ob6opynoBanue: Mynsku «lIporcxoxaeHue denoBeka» (OIOCTHI aBCTPAJONUTEKA, MUTEKAaHTPOIIA,
HeaHjJepTaliblla, KPOMAaHbOHIIA), CJENKH WM H300paKeHUS KAaMEHHBIX OpYyIud IMepBOOBITHOIO
YyesoBeKa (KaMHHU-YOIIEphl, pyousa, ckpebia), reoXpoHoJornueckass Tabauia, KouieKius «Dopmbl
COXPaHHOCTH MCKOIIA€MbIX KUBOTHBIX U PACTEHUII».

JlabopaTopHbIe U NpaKkTHYecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «M3ydeHune HCKOMAEMBIX OCTATKOB PACTCHHM W JKUBOTHBIX B
KOJUIEKLUAX».



DKCKypcusi «DBOJIOIMS OPraHMYEeCKOro Mupa Ha 3emse» (B €CTECTBEHHO-HAyYHBIH  WITH
KpaeBeAUECKU My3ei).

Tema 3. OpranusMsbl H OKpPYKalIIas cpeaa.

OKOJOrusl Kak Hayka. 3afayd W paslAesibl AKOJOrMu. MEeTOIbl 3KOJOTHMYECKHUX HCCIICIOBaHUM.
DKOJOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOuTaHUS OPTaHU3MOB: BOJHASI, HA3€MHO-BO3/IYIIIHAS, TOYBEHHASI, BHYTPUOPTaHU3MEHHASI.
Okonornyeckue akropsl. Kimaccudukarys sKoIorn4eckux GakTopoB: abuoTndyeckue, OMOTHIECKUE U
aHTponoreHHsle. JleficTBrE 3KOIOTHYECKUX (PAKTOPOB Ha OPraHU3MBI.

AOuoTtudecknue (axkTopbl: CBeT, TeMIiepaTypa, BIaxHOCTh. Doronepuomusm. IlpucmocobneHus
OpPTaHU3MOB K JICHCTBUIO a0NMOTHYEeCKUX (pakTOpoB. bruonorunueckue puTmel.

buotnueckue (¢dakropel. Bumbl OHOTHYECKHMX B3aMMOJAEHCTBHM: KOHKYPEHLHS, XHUIIHUYECTBO,
cuM6buno3 u ero Qopmel. Ilapazutusm, kKoomeparusi, MyTyaliu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIM3M, HEUTpanu3M. 3HaueHUE OWOTHYCCKUX B3aUMOACHCTBUN IS
CYIIECTBOBaHMS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJOTUYECKUE XapPAKTEPUCTUKH monyiasaiuu. OCHOBHBIE IMOKa3aTeNd MOMYJSAIUHA: YUCICHHOCTD,
IUIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. JJuHaMUKa YHUCICHHOCTH MOMYIALUU U
€€ perymsamnus.

JdemoncTpanum:

optpetsr: A. I'ymGonbar, K. @. Pynwe, D. ['ekkens.

Tabmuber u cxembl: kapta «[Ipupomnpie 30HBI 3emun», «Cpeapl OOWTaHHS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomynsuuny», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH HOMYJIALUUA UH(Y30pHUH-
Tydenbkny, «[Iuessie nemnmy.

JlabopaTopHbIe U NpaKkTHYecKue padoThI:

JlabGopaTtophnast pabota Ne 3. «Mopdonornueckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT OOUTAHUS.
JlaGopaTtophnas pabota Ne 4. «BnusiHEE cCBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaxruueckas padora Ne 2. «[lonc4€T MIOTHOCTH NOMYJISIMHA Pa3HBIX BUOB PACTCHUI.

Tema 4. Coo0uiecTBa M IKOJIOTHYECKHE CUCTEMBI.

CoobmecTBo opranu3MoB — OwuoneHo3. CTpyKTypsl OWOIIEHO3a: BHJAOBas, NPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbl-nomuaanTel. CBsi3u B OMOIIEHO3E.

Okonorudeckue  cucreMbl  (9kocuctembl). [loHsiTme 00 d3KocucTeMe U OHMOTEOIeHO3E.
OyHKIMOHATBHBIE KOMIOHEHTHI SKOCHUCTEMBI: MPOIYLEHTHI, KOHCYMEHTHI, peayleHTsl. KpyroBopot
BEIIECTB U MOTOK SHEPruu B 3kocucreMe. Tpoduueckue (MUILIEBbIE) YPOBHU dKOcHcTeMbl. [lumieBsie
nenu u cetd. OCHOBHBIE TIIOKa3aTead »SKOCUCTEMBbI: Ouomacca, NPOAYKLUHA. OKOJIOTHYECKHE
OUpaMUIbl:  MPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOMCTBa HKOCHCTEM: YCTOHYMBOCTb,
camoperyisinus, pazsutue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WA IIUPOKOIMCTBEHHOTO
jeca.

AHTpPOTIOT€HHBIE ~ JKOCHCTEMBL.  ATPO3KOCHUCTEMBL.  YpOoskocuctembl.  buonormueckoe
XO03sICTBEHHOE 3HAUEHHE arpOIKOCHCTEM U YPOOIKOCHCTEM.

buopaznooOpasne kak (QakTtop ycroWumBocTH dKocucTteM. CoxpaHeHHe  OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

Yuenne B. U. Bepaaackoro o 6uocepe. ['panuiibl, coctaB u cTpykTypa 6uochepsl. JKuBoe BEmecTBO
u ero ¢pyHkuuu. OcobeHHocTy Ouocheps! Kak riodaabHON 3KOCUCTEMBL. JMHAMHUYECKOe paBHOBECHE
u oOpaTHas cBs3b B Onocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMUYECKHE LMKIBI 3JE€MEHTOB (Yriiepoja, a3oTa). 30HaJIbHOCTh
onochepsl. OCHOBHBIE OMOMBI CYIITH.



YenoBeuectBO B Oumocdepe 3emuu. AHTpomoreHHble HW3MEHEHHsT B Owocdepe. [nmobanpHbIC
HKOJIOTUYECKUE MPOOIIEMBI.

CocymecTBoBaHue mnpupoabl u dyenoedecTBa. CoxpaHeHue Ouopa3sHOOOpasusi Kak OCHOBa
ycroiunBocTH Onocdeprl. OcHOBa pPalMOHANBHOIO YIPABICHUS MPUPOIHBIMH pecypcaMH U HUX
UCIOJIb30BaHue. JlocTHKeHus: OMOJIOTHH U OXpaHa MPUPOIbIL.

JdemoncTpanum:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. UI. Bepnanckuit.

Tabmuubert u cxemsl: «[lumeBsle nenw», «buoneHo3: coctaB u  cTpykrypay, «lIpupomHbie
coobmiecTBay, «llenmu nmutanusy», «dKonorudeckas nupamuaa», «buocdepa u genosek», «IKocUCTEMA
IIMPOKOJINCTBEHHOIO Jieca», «IKOCUCTEMA XBOMHOIrO Jjeca», «bHOIEHO3 BOJOEMay», «ATpOLIEHO3»,
«IIpuMepHBIE aHTPOIIOIEHHBIE BO3ACHCTBUS Ha INPUPOLY», «BakHEWIINEe MCTOYHMKHU 3arpsA3HEHUs
BO3[lyXxa U TPYHTOBBIX BOJ», «llouBa — BaxHeilmas cocrapistomas Ouocheprr», «DakTopsl
nerpananuy nouBy, «IlapaukoBeiii 3G dexTy, «PaKTOPhl PaIUOAKTHBHOTO 3arps3HeHus Ouocdepb»,
«O6mas cTpykrypa Ouocdepsl», «Pacmpocrpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH
6uocdeps», «Kpyrosopor yriepoaa B buochepe», «KpyroBopoT a3oTa B pUpOIE».

OGopynoBanue: Monenb-aniuiMKanus «Tunudaple  OMOLIEHO3BI», TepOapuii  «PacturenbHbie
coob1ecTBay, Komiekuuu «buoleHo3y», «Bpeautenu BaXKHEUIINX CENbCKOXO3SHCTBEHHBIX KYIBTYP»,
repOapuM M KOJUIEKIIMU PACTEHHUM M KUBOTHBIX, IPUHAJICKAIINE K PA3HBIM SKOJIOTUYECKUM TpyIIaM
onHoro Buaa, Kpacuas kaura Poccuiickoit deneparyu, n300pakeHus1 OXpaHsIeMbIX BUAOB PACTCHUN U
KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 BHOJIOI'MHW HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

PabGouass mporpamma cdopmMupoBaHa c ydeToM pabouell MporpaMMbl BOCTHTAHUS,
npu3BaHa 00eCeYUTh JOCTHKEHHE TUUYHOCTHBIX PE3YIbTAaTOB.

Cormacao ®I'OC COO, ycranaBnuBalOTCsi TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
00y4aromuMHUCs MPOrpaMM CpPeIHET0 00IIero 0Opa3oBaHus: JIUYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

JINMYHOCTHBIE PE3YJIBTATBI

B cTpykType NHYHOCTHBIX pE3YJIbTAaTOB OCBOCHMS mpeamera «buoJorus» BBIIEICHBI
CIIEAYIOIINE  COCTAaBIIAIONIME: OCO3HAHME OOYYaIOUIMMMCS  POCCHHCKON  Ipa)KIaHCKOU
UJIEHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO, CAMOCTOATENBHOCTH M CaMOONPEAEICHHUIO,
HaJIM4Me€ MOTHUBALUMU K OOY4EeHHIO OHOJIOIMH, LEJIEHANPABICHHOE Ppa3BUTHE BHYTPEHHUX
yOeXKIeHUH JIMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH M MCTOPUYECKHX TPATUIMNA pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, IPUCYIIUMHU  CHUCTEME
OMOJIOTHYECKOTO0 00pa30BaHUs, HaJU4Me SKOJIOTMYECKOro IPAaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBHTH LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JIMuyHOCTHBIE DPE3YyNbTaThl OCBOCHHs Npeamera «buosorus» IOCTUTAIOTCS B EIUHCTBE
y4eOHOI M BOCHUTATEIbHON JEATEIbHOCTH B COOTBETCTBHM C TPAJULMOHHBIMU POCCUICKUMMU
COLMOKYJIbTYPHBIMU, UCTOPUYECKMMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMU B
o0ImiecTBe TMpaBWIaMH M HOPMAaMHU MOBEJIEHHS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHMS,
CaMOBOCTIUTAHHSI M CAMOPA3BUTHUS, PA3BUTUS BHYTPEHHEH MO3MIMU JMYHOCTH, MATPHOTH3MA,
YBaKEHHs K 3aKOHY M IPAaBOIOPSAKY, YEIOBEKY TpyJa M CTapIIeMy IOKOJEHHIO, B3aUMHOTO
YBaKEHHs, OEpeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HACIEIUI0 W TpajulysIM
MHOTOHAaMOHAJIBHOTO Hapoaa Pocculickon denepaunu, MpUpOaE U OKPYKaIOLIEH cpee.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS YUeOHOTO mpeaMera «buoorusy JT0KHBI OTpaXaThb
TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLINXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3ULMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeXJeHUM, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTAM pPOCCHICKOro  oOIecTBa,
pacipeHne KU3HEHHOTO OIBITa M ONbITa JEATEIILHOCTU B NPOLECCe pealu3alliil OCHOBHBIX
HaNpaBJICHUI BOCITUTATEIbHOMN e TEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCcKoOro BOCIMTAHMSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  oOydaroumierocs Kak aKkTHMBHOTO U
OTBETCTBEHHOTO 4YJIeHA POCCUIICKOTO O0IIEeCTBa;

OCO3HaHHME CBOMX KOHCTUTYIMOHHBIX IIPaB M OOS3aHHOCTEH, YBaKCHHWE 3aKOHA U
IPaBONOPSIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH JEATEIBHOCTH MPU CO3JaHUM y4EOHBIX IIPOEKTOB,
pelIeHNH yueOHBIX U M03HABATEIbHBIX 33/1a4, BHIIIOJHEHUN OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;

YMEHUE  Y4YUTBIBaTh B CBOUX JCHCTBUSX  HEOOXOJUMOCTb  KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMH YOSKICHUAMHU, KYJIbTYPHBIMU LIEHHOCTSAMHU M COLIMATBHBIM
MIOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHUYECTBY B IIPOLECCE COBMECTHOIO BBIMIOJHEHUS YUEOHBIX,
MO3HABATENIbHBIX W UCCJIENOBATEIbCKUX 3a/lay, YBAXXUTEJIBHOTO OTHOIICHUS K MHEHUIO
OIITOHEHTOB MPH 00CYKJAECHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOM ESTEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTH POCCUICKON TPasKIaHCKOW UICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH INepel PoauHON, ropAaocTh 3a CBOM Kpai, CBOIO
Poauny, cBOH S3BIK M KYJIBTYPY, IPOILJIOE U HACTOSAIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 MW NaMATHUKaM MPHUPOABL,
JIocTHXeHUsM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIGHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIGHHE U pa3BHUTHE
OMOJ0TUY, TOHUMAaHHsI 3HAY€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO 00IIeCTBa;

ujelHas yoex1EHHOCTh, TOTOBHOCTH K CITYKEHHIO U 3ammrTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEH POCCUMCKOTO HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMI0 M NMPUHUMAThL OCO3HAHHBIC PEIICHUS, OPHEHTUPYSChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOECHUE YCTOMUHUBOIO OYAyLIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSAM, CO3AAHMIO CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAAUIIUSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MTOHUMAaHNE SYMOILMOHAIBHOT'O BO3/ICMCTBUS AKUBON NPUPOABI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) ¢musuyeckoro BocnuTaHus, (OPMHPOBAHHMS  KYJbBTYPbl 310POBbSI U
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:

MOHUMaHWE W peayn3alus 30pOBOro u 0e30MMacHOro 00pasa >Ku3HU (3I0pOBOE MUTAHUE,
COOJIOZICHHE TUTUEHUYECKHUX MPaBWI U HOPM, COAIaHCUPOBAHHBIN PEXKUM 3aHATHH U OTABIXA,
perymsipHass ¢u3MUYeCKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3NUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAaHHE TOCIEACTBUA M HEMPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aTKOTOJIS,
HAapKOTUKOB, KypEHU);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JI00He;

TOTOBHOCTb K aKTUBHOM J€SATEIHHOCTH TEXHOJIOTMUYECKON M COLUAIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CAaMOCTOSTEIbHO  BBIIOJHATH  TaKylO
JIeSATEIbHOCTD;



MHTEpEC K pa3nuyHbIM cepam mpodeccnoHanbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIHN BBIOOp OymyIIe nmpodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPAa30BaHUIO HA MPOTSIKEHUU BCEH
JKU3HH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYJIbTYpbl: MPUOOPETEHHE OIbITa IJIAHWPOBAHUSA
MIOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCJIECACTBUMN JUIsl OKPYXKAIOLIEH CpeIbl;

0CO3HaHME TTI00ANBHOTO XapaKTepa 3KOJOIMYECKUX MPoOIeM U IMyTel UX PeLIeHHUs;

CHOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpETaeMble IPU U3Y4YEHHH OMOJIOTMU 3HAHUS M YMEHUS
IpU pElIeHuU MNpoOJeM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BAaHUEM (COOMIOEHNE
IpaBUJ MOBEACHUS B MPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUITUE JICUCTBUM, MPUHOCIIIMX BpEI OKPYKAKOLIEH NPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOTHMUECKHUE IMOCIEICTBUS MpeapUHIMAeMbIX
JICUCTBUI U MPEIOTBPAIATH UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPBI, OIIBITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCSI HMH B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMAIBHOM MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUSIT HayKd M OOIIECTBEHHON TMpaKTUKH, OCHOBAHHOTO Ha JUANOre KYJIbTYp,
CIOCOOCTBYIOILIEr0 OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILCHCTBOBAHUE SA3BIKOBOM M UATATEIbCKON KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBU
MEXy JIFOJbMHU U TIO3HAHUS MUPA;

MOHUMaHue crnenupukn OUOJOTUH KaK HayKd, OCO3HaHWMs €€ poiau B (popMuUpOBaHUHU
PAlMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/1aHNUHU 1IEIOCTHOTO MPEACTAaBIECHUS 00 OKpYXKarolleM
MHUpEe KaK O eJUHCTBE NpPUPOJBI, YeJIOBEKa M 0OmecTBa, B IO3HAHUM MPHUPOTHBIX
3aKOHOMEPHOCTEW U peIIeHUH MPOOJIeM COXpPaHEHUS IPUPOJTHOTO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTHH JJIsI COBPEMEHHOW IMBMIIM3AIMH: 00eCTIeYeHUS
HOBOT'O YpPOBHSI Pa3BUTHS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BBIXOAA U3 TTI00AIBHBIX
HKOJIOTHUECKUX MPOoOJIeM U obecreueH s Iepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO MTPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUM OMOJIOTHYECKHX 3HAHUU B II€JIX MOBBIIICHUS OOIIei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH T'PAaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBbHOM
IPaMOTHOCTH 00yYarouuxcs, opMUpyeMOr TIpU U3y4eHUN OHOJIOTHHY;

MIOHUMAHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIb30BAaTh TMOJydyaeMble 3HAHUS s aHalu3a M OOBSCHEHUS SBICHUN
OKpY’KAIOIIer0 MHUpa M MPOUCXOIANIMX B HEM H3MEHEHHMH, YMEHHE JelaTb OOOCHOBAHHBIC
3aKJIIOYCHUST Ha OCHOBE HAy4YHBIX (D)AaKTOB M HMMEIOLIIUXCSA JAHHBIX C LENbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OHOJOTHYECKHE 3HAHUS I peIICHUS
npo0JIeM B peabHbBIX KU3HEHHBIX CHUTYallUsX;



OCO3HaHHUE IICHHOCTH HAyYHOH NESTENbHOCTH, TOTOBHOCTh OCYIIECTBIATH NMPOCKTHYIO U
UCCIIEIOBATEIBCKYIO JeSTENbHOCTh MHINBUYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 M CaMOOOpPa3OBaHHIO, K
aKTMBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMH 110 OHOJOTMM B COOTBETCTBHH C >KU3HCHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ylbTaThl OCBOEHHUSI yueOHOro mpeamera «bHoJorus» BKIIOYAIOT:
3HayuMble N1 (OPMHPOBAHHMS MHPOBO33PEHHSI OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOU KapTUHBI MUPa
U cnenu(uKy METOAO0B MMO3HAHMSI, UCIIONB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAay4HbIM (hakT, MPUHIMIM, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCCleOBaHUEe, HAOIIOJEHUE, U3MEPEHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCAJIbHBIC
yueOHbIe JeicTBUS (TO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECMEUYNBAIOIINE
dbopMupoBaHre (QPYHKIIHMOHATHHONH TPAMOTHOCTH W COIMAIBHON KOMMETCHIIUH O0YYaroIlIuXcs,
CIIOCOOHOCTh oOyJaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUTIIIUHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS M YHHUBEpCaJbHble ydeOHbIe ACHCTBHS B IO3HABATEIBHOU U
COLIMAJIbHOM IIPAaKTHKE.

MertarnpeMeTHbIE pe3ysbTaThl OCBOSHHSI MPOTPaMMBlI CpelHero oOIiero odpa3oBaHuUs
JOJIKHBI OTPAXKATh:

OBi1ageHNe YHHBEPCAJIbHBIMH YU4eOHbIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JIOrUYecKHe TeiiCTBUS:

CaMOCTOSITENILHO (POPMYIMPOBATh M AKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHaln3a,
CHHTE3a, CpaBHEHMA, KIACCUPHUKAIMH, OOOOIIECHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHSTHI (BBIIEATh HX XapaKTEPHbBIE MPU3HAKHU, YCTAHABIMBATD CBS3H C JPYTHMHU MOHATHIMH);

ONpeAeNaTh LEeIN NAeATeIbHOCTH, 3ajaBas HapaMmeTpbl U KPUTEPUH HX JOCTUKECHHS,
COOTHOCHUTH Pe3yJbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMH;

UCIIOJIb30BaTh OMOJOTHYECKHUE TOHITHS JUIsl OOBSACHEHUs (HAaKTOB U SIBICHUU KUBOM
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JAEIyKTUBHBIC, IO aHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pACCMATPUBAEMBIX SIBICHUSX, (HOPMYIUPOBATH
BBIBOJIbI U 3aKJTFOUCHUS,

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUISl MPEICTABICHUS CYIIECTBEHHBIX CBSI3CH U
OTHONIIEHUH B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUH pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

paspabarhIBaTh TUTAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCSI MaTepUAThHBIX
U HEMaTEePUATBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB LEJSM,
OLICHUBATh PUCKU TOCJIEICTBUN JAESTEIbHOCTH;

KOOPAMHHUPOBATh M BBINOJIHATH PAaOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYadbHOTO U
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEILICHUH )KU3HEHHBIX MTPOOIIEM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:



BJIAJICTh HaBBIKAMHU YUEOHO-HCCIICIOBATEIBCKON U MPOCKTHOM JEATEIHHOCTH, HABBIKAMU
paspeuieHuss mpoOieM, CoCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOMCKY METOJIOB
pelIeHUs IPAKTUIECKUX 3314, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHHUS,

UCTIONIB30BaTh PA3JIUYHbIC BUIBI ACSITEIBHOCTH IO TIOJTYYCHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETAINY, TTPEOOPa3OBAaHUIO W NMPUMEHEHHUIO B YYEOHBIX CHUTYyaIlUsIX, B TOM YHCJE IMPH
CO3aHUU YUEOHBIX U COITMAIBHBIX TPOCKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIILUICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KIIOYSBBIMU
TOHSATUSIMH U METOJAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7a4ll B 0Opa30BATECIIbHOW ACATEIHHOCTH W
YKU3HECHHBIX CUTYaIUsIX;

BBISBJISITH TIPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3MpPOBaTh 3a7ady, BBIABUTATH
THIOTe3y €€ pelleHMs, HaXOAWTh AapryMEHTHl JUIS J0Ka3aTelbCTBa CBOMX YTBEPXKICHUIA,
3a71aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

AHAIM3MPOBATh TIONYyYEHHBIE B XOJI€ PpELICHHS 3a7add pPe3yabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISAITh IICJICHANIPABICHHBIN IMOMCK IEPEHOCAa CPEICTB U CIIOCOOOB IEHCTBUS B
po(hecCHOHATLHYIO CPey;

yMETh TEPEHOCHTh 3HAHUS B  T[O3HABAaTEIbHYID H  TMPAKTHYECKYI0  0O0JacTH
KHU3HEICATESIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIIBUTAaTh HOBBIC WJCH, MPEAJaratb OPUTHHAIBHBIC MOIXOABl U PEUICHHs, CTaBHUTh
pOOJIEeMBI U 3a/1a4H, JOITYCKAIOIINE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HHGPOpMANuH (TEKCTEe Y4eOHOro MmocoOus,
HAYYHO-TMIOMYJISIPHOM JTUTEepaType, OMOIIOTUYECKUX CIIOBAPSIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHEeTe), aHAJIM3UPOBATh WHGPOPMALMIO PA3IMYHBIX BUAOB U (popm
NpeJICTaBIICHUS, KPUTUIECKH OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(GopMyIHpOBaTh 3ampoChl M TMPUMEHATh pPa3IMYHBIE METOABI TPHU TOMCKE W OTOOpe
Ounonoruveckoii HHGOpMaIUU, HEOOXOAUMOU /TSl BBIIOJIHCHUS YU€OHBIX 3a/1a4;

nproOpeTaTh OMBIT HCIMOJIB30BaHUS WH(POPMALIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (OpPMY TMPEACTABICHUS OUOIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTroe);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KA4eCcTBE CpEACTBA MpH paboTe ¢ OMOIOTHYECKOM
uHpOpMaNUeH: TPUMEHITh XUMHUYECKUE, (PU3MUYECKHEe W MaTeMaTWICCKHe 3HAKH M CHUMBOIIBI,
dbopmysbl, ab0OpeBUATypy, HOMEHKJIATypy, HCIOJIb30BaTh W MPeoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAaHUS U 3alIUTHl  WHGOpMAUM, HHPOPMAIIMOHHOM
0€30MacHOCTH JIUYHOCTH.

OgiaieHne YHHBEPCAIbHBIMH KOMMYHHKATHBHBIMU 1€ CTBHUSIMH:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAITUN BO BCEX c(epax KM3HU, aKTUBHO Y4aCTBOBAThH B JHAJIOTE
WIN JIUCKYCCHU TI0 CYIIECTBY OOCYKIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEJIBHO BBINIOJNHEHHS TMpeiaracMoil 3aJadd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTh MO3UIIUI APYTUX YIACTHUKOB TUAJIOTA WITH TUCKYCCHH);



pacno3HaBaTh HeBepOalibHblEe CpeAcTBa OOLICHUS, MOHUMAaTh 3HAUYEHHE COLMATIbHBIX
3HAKOB, MPENOCHUTOK BOSHUKHOBEHUS KOH(DJIMKTHBIX CUTYAIUi, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH IEPErOBOPHI;

BJIQJIETh Pa3UYHBIMU croco0aMu OOIIEHHS U B3aUMOJEHCTBHS, MOHUMATh HaMEPEHUs
OPYTUX JIOAEH, MPOSBIATh YBAXUTEIHLHOE OTHOLIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyITUPOBATH CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HMCHOJb30BAHHEM S3bIKOBBIX
CPEIICTB.

2) coBMeCTHAsl IeITeJIbHOCTD:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIYaTbHOU paOOTHI MpH
pemeHn 6MoIorudeckoi mpo0iaeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MIPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICOHOU 3a/1auu;

BbIOUpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI € yu€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJ0T0 4JieHa KOJUIEKTUBA;

NpPUHUMATh LETU COBMECTHOM JESTeNIbHOCTH, OpPraHU30BBIBATH M KOOPJAWHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHHIO: COCTAaBJATH IUIaH JEHUCTBUH, pACHPENCNSTh POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KAXKAOTO YJaCTHHKA KOMaHJbl B OOIIUH pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATh WIEH C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIISITh TMO3UTUBHOE CTPATETMUECKOE TMOBEJACHUE B PA3NIMUYHBIX CHUTYaLUsX,
MPOSIBIISITE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITUATHBHBIM.

OBi1ageHNe YHHBEPCAJIbHBIMH Pery/isiTUBHBIMU 1eiiCTBUAMM:

1) camoopranmu3anus:

UCIIOJIb30BaTh OWMOJIOTMUYECKHE 3HAHUS IS BBIABICHUS TPOOJIEM UM WX pEHICHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUsX;

BbIOMpaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUI LIE€JeBbIE U CMBICIOBbIE YCTAHOBKU B CBOMX
JNEHCTBUSX M TMOCTYIMKAaX IO OTHOIIEHUIO K XKMBOW NPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPY>KaIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMEI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 0Opa30BATEIBHOM JESITCIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISITh IJIAH PEIICHUS TMPOOIEMBI C YIETOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHUpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHHH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apTryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE,

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHIO M TIPOSIBIICHHUIO IIUPOKOM IPYIUIIMN B PA3HBIX 00JIACTAX
3HAHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCHTH KOPPEKTHUBHI B JESTEILHOCTH, OIICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;



BJIAJICTh HAaBBIKAMU I1O3HABATEIbHON pe(IEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JE€HCTBUI
1 MBICIIUTCJIBHBIX MTPOILECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BAaTh HpI/IéMbI pe(l)HeKCI/II/I
JUISL OLIEHKU CUTYalluH, BHIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS [0 UX CHIKEHUIO;

NPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAJIN3€E PE3Y/IbTaTOB JESITEIbHOCTH;

3) npuHsATHE ce0s M APYTUX:

MMPpUHHUMATDH CCGSI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAJIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLUIMOKH;

Pa3sBUBATh CIIOCOOHOCTH OHUMATh MUD C MO3UIUU APYroro 4€jI0BCKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpamMmmbl COO mo 6uosioruu Ha 6a30BOM YpPOBHE
BKJIIOYAIOT crieruduueckue A ydeOHoro npenmera «buosorusy HayyHblEe 3HAHUS, YMEHUS U
crocoObl JeHCTBUH 1O OCBOCHHMIO, MHTEpPIPETAlM M IpeoOpa3oBaHUIO 3HAHUM, BHIIBI
NESTEIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS U NPUMEHEHHUIO 3HAHUM B pa3lW4HbIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEalbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTaBICHBI M0 TofaM 00yUeHHUS.

[IpenmeTHbie pe3ynbTaThl OCBOCHHMs YueOHoro mnpenmera «buonorusi» ¢ 10 knacce
JOJDKHBI OTPaXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OHOJOTMM B CHUCTEME HAay4yHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-ONOJIOTOB B pa3BUTHE
6uonoruu, pyHKIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKA JUIsl PELLICHUS AKU3HEHHBIX 3a7a4;

YMEHHUE PacKpbIBaTh COAEpKaHHE OMOJIOIMYECKHX TEPMUHOB U MOHSATHUH: XKHU3Hb, KIIETKa,
opranusM, Meraboiau3sM (0OMeH BeIecTB M MpEBpalleHWe HHEpPIruu), TOMEeocTa3
(camoperynsinusi), ypOBHEBasi  OpraHM3alMsl  JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoayKuust), HaCIEeACTBEHHOCTh, U3MEHUMBOCTh, POCT M Pa3BUTHE;

yYMEHUE u3jiaraTb OWOJIOTMYECKUE TEOpHUU (KJIEeTOYHas, XpPOMOCOMHAs, MyTallMOHHas,
[EHTpaJIbHAs JI0TMa MOJEKYJsipHOW Ouosnorum), 3akousl (I. Menpens, T. Moprana, H. U.
BaguioBa) u yueHus (0 LEHTpax MHOT00Opa3us M MPOUCXOXKICHHUS KyJIbTypHBIX pactenuii H. 1.
BaBunoa), onpenensts rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIa/leTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOJIOJEHHE W OIMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alys H IMPOBEACHHE OHOJOTHYECKOTO
OKCIEPUMEHTA, BBIIBM)KEHHUE THIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIENYEMBIMU
BEIMYMHAMHU, OOBSCHEHHE IOJIyYE€HHBIX DPE3YyJIbTaTOB, HMCIIOJIB30BAHHBIX HAY4HBIX IOHATHH,
TEOpUH U 3aKOHOB, YMCHHE JI€JIaTh BBIBOJIbI HA OCHOBAHUH IOJyYEHHBIX PE3YJIbTATOB;

YMEHME BBIICIATH CYLUIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BELIECTB U
IPEBpAILCHUs] SHEPTUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEPreTU4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OILUIONOTBOPEHUs, Pa3MHOXKCHMS, HHIUBUIYAIbHOTO Pa3BUTHUS
OopraHu3Ma (OHTOTEHE3);

YMEHHUE TMPUMEHSATH MOJTy4YE€HHBIC 3HAHUS U1 OOBSCHEHHS OMOJOTHUECKUX IMPOLIECCOB U
SBJICHUH, JJIs1 IPUHATHUSA NPAKTUYECKUX PELICHNH B MOBCEIHEBHON XKU3HU C LEJIbI0 00eCTIeUeHMsI
0€30I1aCHOCTH CBOETO 3[0pOBbS M 3[0POBbS OKpYXKAlOIIUX JIOACH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJICHHUSI B OKPYXAaloIlell NPUPOIHON cpele, MOHMMaHUE HEOOXOTUMOCTH



UCIIOJIb30BaHUsl JJOCTHKEHUI COBPEMEHHON OMOJOTMHM M OMOTEXHOJOTHH AJisl pallMOHAIbHOTO
MPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh JJIEMEHTApHbIE TEHETHUYECKHE 3a/Jlayd Ha MOHO- M JIUTHOPHIHOE
CKpEIlMBaHKE, CIEIUIEHHOE HACJIEe0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIIMBAaHUS
JUISL TIpeICKa3aHus HaclleZJOBaHUS TPU3HAKOB y OPraHNU3MOB;

YMEHHUE BBINOJHATH JIA0OPAaTOPHBIE M MpPaKTUYECKHE paboThl, COOMIONATh MpaBUiIa MPU
pabote ¢ yueOHBIM U Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTHYECKH OIICHMBAThb W MHTEPHPETUPOBATH HHPOPMAIMIO OHMOJIOTUYECKOTO
COJIep’KaHusl, BKIJIIOYAIOLIYIO TICEBJOHAyUYHbIE 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi MH(pOpMaIMK, HAyYHO-TIONYJSPHBIE MaTEPUalbl), ITHUYECKAE ACTIEKTHI COBPEMEHHBIX
UCCJICIOBAaHM B OMOJIOTHH, METUIINHE, OMOTEXHOIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJIbKUX HCTOYHHKOB, TIPaMOTHO HCIIOJIb30BATh
NOHSATUIHBIN anmapat OMOJIOTHH.

[IpenmeTHbie pe3ynpTaThl OCBOCHHMs YueOHoro mnpenmera «buonorusi» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMHUPOBAHHOCTh 3HAHUII O MeCTe U POJM OWOJIOTMM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTUHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCHICKHX U 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIMOHAIBHON IPaMOTHOCTH YelIOBEKa JJIsl PEeIEeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PAaCKPBIBATH CO/EpKAHUE OMOIOTHYECKUX TEPMUHOB U MOHATHI: BU, MOMYJISAIMS,
reHo(OHA, SBONIONMS, JBWXKYIME CHIBI ((aKTOpbl) 9SBOJIOIUHU, MPUCTIOCOOIEHHOCTD
OpPraHu3MOB, BHUJI000pa30BaHME, OSKOJIOTUYECKHE (PAKTOPHI, HKOCUCTEMA, MPOAYLCHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIETIH MUTaHMs, SKOJOrHUecKas mupamuia, OuoreoreHos, ouocdepa;

yMEHHME Wu3IaraTh Ouosnoruueckue teopuu (3BomounoHHass Tteopuss Y. JlapBuHna,
CHUHTETHUYECKAsl TEOPHs SBOJIOLINHN), 3aKOHBI K 3aKOHOMEPHOCTH (3apopiiieBoro cxoacTea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMd M myTeil 3Bomouuu A. H. CeBeproBa, ydueHus o
ouocdepe B. . Bepraackoro), onpeaensTh TpaHUIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHE BJaJIeTh METOJaMH HAay4HOTO MO3HaHWS B OWOJIOrHU: HAOIIOJEHUE U ONUCAaHUE
JKUBBIX CHCTEM, IMIPOIIECCOB W SBJICHUM, OpraHu3amus ¥ MPOBEICHUE OHOJOTUYECKOTO
HKCIIEPUMEHTA, BBIJIBH)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYyYEHHBIX pe3ylbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHSITHA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTATOB;

YMEHHE BBIICTISAThH CYIIECTBEHHBIE TPU3HAKHA CTPOCHHSI OMOJIOTUYECKIX O0OBEKTOB: BHIIOB,
HOMYJSAIUA, TNPOAYIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIEHO30B U 3JKOCHCTEM,
OCOOCHHOCTH  NPOLECCOB:  HACIEACTBEHHONM  M3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHU1000pa30BaHMsl, MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JNEHCTBUS DKOJOTHYECKUX (DaKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEHIECTB U MMOTOKA YHEPTUU B SKOCUCTEMAX, AHTPOMOTEHHBIX U3MEHEHUN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIECTB W OMOT€OXMMHYECKHX IIMKIOB B
ouocdepe;

YMEHHE MPUMEHATH MOJTY4YCHHbIC 3HAHUS JJIs 00BbSACHEHUS OMOJIOTMYECKUX MPOIECCOB U
SIBIICHUH, JJI TPUHSITHS MPAKTUYCCKUX PEIICHUH B TTOBCEIHEBHOM KU3HU C LIETbI0 00eCTeYeHUS
0€30IaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIIOACH, COOIMIOACHUS HOPM
rPaMOTHOTO TIOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HEeO0OXOIUMOCTH
UCIIOJIb30BaHUs JIOCTUKEHHUM COBpPEMEHHOM OouoIoruu IE paloHaIbHOTO
MPUPOIOTIOIB30BAHUS;



YMEHHME pellaTh 3JEMEHTAapHble OMOJIOTHYECKHE 3aJjaud, COCTaBISTh CXEMBI IepeHoca
BEILECTB U SHEPTUH B 3KOCHCTEMaxX (LIEeNU MUTAHUS);

YMEHHUE BBINOJHATH JIA0OPATOPHBIE M MpPaKTHYECKHE paboThl, COOMIONATh MpaBUiIa MPU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OIICHMBAThb W MHTEPHPETUPOBATH HHQPOPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBoi WH(OpPMANWK, HAYYHO-TIOMYJSIPHBIE MAaTepUaNIbl), paccMaTpUBaThL TII0OATLHBIC
9KOJIOTHUYECKHE TTPOOJIEMBbI COBPEMEHHOCTH, ()OPMHPOBATH TIO OTHOIIIEHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIC IHMCHMEHHBIE M YCTHBIE COOOIIeHHS, 0000IIas
OMONOTUYECKYI0O HMH(POPMAIMI0 W3 HECKOIbKUX HCTOYHHKOB, TPaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHME
10 KJIACC

KoJsmyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3e/ioB U TeM K I (uudposbie)
n/n NMpPorpamMmbl Bceero O; TPOIBHEIC pﬁaKanecxne o0pa3oBaTejibHbIE
padoThI padoThbI pecypesi
Bbubnmuoreka [IOK
I buosorui xax Hayka 2 0 05 https://m.edsoo.ru/7{41¢292
Bbu6nmuoreka [IOK
2 JKuBbIe CUCTEMBI M UX OpPraHU3aIlHsI 1 0 0 https://m.edsoo.ru/7f41¢292
. Bbubnmuoreka [IOK
3 XUMHUYECKUI COCTAB M CTPOCHHE KIIETKH 8 0.5 1 hitps://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 FKM3HENCATEILHOCTL KICTKH 6 0-5 0 https://m.edsoo.ru/7f41¢292
5 Pa3mHOXeHME U UHAMBUyaIbHOE Pa3BUTHE 5 0 1 bu6mmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HaciencTBeHHOCTE U H3MEHYHUBOCTE 8 05 15 bu6mmoreka [IOK
OpraHM3MOB ' ' https://m.edsoo.ru/7f41¢292
7 Cenekust opranu3mMoB. OCHOBBI 3 0 0 bubnmoreka [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
Bbubmunoreka [IOK
1 0 0
8 Pesepsroe Bpems https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 1.5 4




11 KITIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne ni/m IpOTPAMME! Beero KOﬁHTpO.]IbeIe I'IpﬁaKanecmle 0Gpa3oBaTEIBHbIE
padoTsI padoThI pecypes
bu6mmoreka [IOK
9 0.5 1
! IBOIOIHORRA OHONOrHA https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 05 bubmuorexa [JOK
3emie ' ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 Opranusmbl ¥ OKpy»Karomias cpea 3 0 https://m.edsoo.ru/7f41cc74
Bbu6nmuoreka [IOK
. 0
4 Coo011ecTBa ¥ HKOJIOTHUYECKAE CUCTEMBI 9 0.5 https://m.edsoo.ru/7f41ccT4
Bbubnmmoreka [IOK
2 0 0
> Peseparoe Bpems https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1.5 2.5




INOYPOYHOE IIJIAHUPOBAHUE

10 KVIACC
No KosaunuyectBo 4yacos Jara DJIeKTpOHHbIe N (pOBbIE
H/'H Tema ypoka Beero Konrpoabnsie IIpakruueckue — oOpaszoBaTe/bHbIE
padoTsI padoThbI pecypchl
but6mmoreka [IOK
1 Buosorus B cucreMe HayK 1 0 0 https://m.eds00.ru/863¢6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA JKUBON TPUPOJIBI.
2 gﬁiﬁiﬁ:?iﬁiﬁﬁs 6(2)1211/J1V:H151x METO/IOB 1 0 0.5 bubmorexa LIOK
P A ) https://m.edsoo.ru/863¢6122
P U3YyYEHUH OMOJIOTUYECKUX
00BEKTOBY
3 buonorunueckue cucrempl, IpPOLIECCH U | 0 0 bubnunorexa [IOK
WX U3YYCHHE https://m.edsoo.ru/863e6564
4 XUMHUYECKUM cocTaB KiIeTKu. Boma u | 0 0 bubnunorexa [IOK
MHUHEpaJIbHBIC COTH https://m.edsoo.ru/863e674¢
bubnunorexa [IOK
1 0 0
5 benku. CocTaB u cTpoeHne OCIKOB https://m.edso0o.r/863¢6b72
depMeHTHI — OHUOJOTHYECKHE
5 Nl dbywenmc sarammmaccsor |1 0 03 Bubmiorexa LIOK
- i ) https://m.edsoo.ru/863e6b72
AKTUBHOCTH ()epMEHTOB (Ha IpUMEpe
aMuUJIa3bl WM KaTajlasbl)»
7 Yraesoapl. Jlunuael. I[Iposepounas | 05 0 bubnmoreka [JOK
pabota ] https://m.edsoo.ru/863e¢6870
bubnunorexa [IOK
1 0 0
8 Hyinennoseie kucnorel. AT® https://m.edsoo.ru/863e6d5c
9 Uctopus u MeToabl U3y4EeHUS KIETKHU. 1 0 0 bubmuorexa [{OK
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 KieTka kak 1eocTHas )KuBasi CUcTeMa 1 0 0




CTpoeHne 3yKapuoTUYECKOUN KIETKH.
JlaboparopHas pabota Ne 2 «3yueHue

. but6mmoreka [IOK
11 ﬁTp%eH“" é‘”em DACTCHIH, JKUBOTHBIX, 0 0.5 https://m.eds0o.ru/863e6ff0
PHDOB M DAKTEPUH MO/ MIKPOCKOTIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX MHUKPOTIpEapaTax u ux
OTIMCAHUE)
bubnunorexa [IOK
12 OOMeH BeIIECTB WX MEeTa00Iu3M 0 0 https://m.edsoo.ru/863¢766¢
bubnunorexa [IOK
13 PorocuHTes. Xemocuutes 0 0 https://m.edsoo.ru/863e7c98
. bubmuorexa [{OK
14 JHepreTHieckuii oOmen 0 0 https://m.edsoo.ru/863e7aae
JKu3HeHHbIN MK KIETKHU. [lenenue
s | o s Taepsropnen s , B LOK
- https://m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKA JIYKa Ha TOTOBBIX
MHUKpOTIpenapaTax»
16 Buocunres 6enka. Peakius 0 0 bubnunorexa [IOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsus — GuocuHTe3 OelKa. 05 0 bubmuoteka [JOK
[TpoBepouHas pabora https://m.edsoo.ru/863e796¢
13 Hexnerounsie popmbI )KU3HU — 0 0 bubmuorexa [{OK
BUPYCHI https://m.edsoo.ru/863e7540
but6mmoreka [IOK
19 MDOpMBI pa3MHOKECHHSI OPIraHU3MOB 0 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. but6mmoreka [IOK
20 Meiios 0 ! https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
71 KJeToK. OII0I0TBOPEHHE. 0 05 bu6muoteka [JOK

JlaGopaTtopHnas pabota Ne 4 «3yuenune
CTPOCHUS MOJIOBBIX KJIICTOK Ha 'OTOBLIX

https://m.edso00.ru/863e81b6




MUKpOTpenaparax»

2 NunuBuyansHOE pa3BUTHE 0 1 but6mmoreka [IOK
OpTaHU3MOB https://m.edsoo.ru/863e8436

73 ['eneTnka — Hayka o 0 0 bubnuoTexa [JOK
HACJICICTBEHHOCTH ¥ M3MEHUYMBOCTHU https://m.edsoo0.ru/863e8612

o | e ereaenms , , B LOK

) https://m.edso0.ru/863e¢8878
CKpEIIMBAHKE
25 | esmsrommtore monema 0 0 Bumorera LIOK
https://m.edsoo.ru/863e89a4
IPU3HAKOB
CuernieHHOe HACJIeJOBaHUE MTPU3HAKOB.
JlaGopaTopHnas pabora Ne 5 «3yuenue

2% pe3yabTaTOB MOHOTHOPHIHOTO U 0 05 bubmuoteka [JOK
JTUTHOPUTHOTO CKPEITUBAHUS Y https://m.edso00.ru/863e8c60
Ipo30(hUITBl HA TOTOBBIX
MHUKpOTIpenapaTax»

27 I'eneruka nona. HacinenoBanue 0 0 bubnunorexa [IOK
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
HN3menunBocth. HenacnenctseHHas
U3MEHUYUBOCTh. JIabopaTopHas padora

73 Ne 6. N3yuenne MoauuKarmoOHHON 0 05 but6mmoreka [IOK
U3MEHYMBOCTH, IOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO PsiJia U BApHAIIMOHHOM
KpHUBOW»

HacnencrBenHas H3MEHYHMBOCTb.

29 JlaGopatopHnas paborta Ne 7. «AHanu3 0 05 bu6muoteka [JOK
MyTaIui y 1po30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOIIpenapaTax»

bubnunorexa [IOK
30 Tenemnka uenosexa 0 ! https://m.edsoo.ru/863e8d78
31 PesepBHblii ypok. OG00LIEHHE 110 TEME 0.5 0




«HacnencTBeHHOCTh U U3MEHUYUBOCTD
opranu3MoBy. [IpoBepouHas pabota

bubnunorexa [IOK
32 Cenexuus Kak HayKa u npouece ! 0 https://m.edsoo.ru/863e¢9214
33 MeToabl 1 JOCTHKEHUS CEJICKIIUU | 0 bubnunorexa [IOK
pacTeHUM M KUBOTHBIX https://m.edsoo.ru/863¢9214
34 buorexHonorus Kak orpacib | 0 bubmuoteka [JOK
MIPOU3BOJICTBA https://m.eds00.ru/863€9336
OBIIEE KOJIMYECTBO YACOB I10 34 15

[NPOT'PAMME




11 KITACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBHIE

Ne Tema ypoka K 1 Hara o0pa3oBaTe/ibHbIE
n/n yYp Beero OHTPOJILHBIE PaKTH4YECKHE H3ydeHust P
padoThI padoThl pecypcenl
. bubnunorexa [IOK
I IBOMIOLHA U METOABL €& H3YHCHH ! 0 0 https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHs peacTaBIeHUA 00 | 0 0 bu6muoteka [JOK
3BOJTIOLIMH https://m.edsoo.ru/863e9570
but6mmoreka [IOK
1
3 Mukpodsosronus 0 0 https://m.edsoo.ru/863e9cle
[Tomynsiiust Kak sJieMeHTapHas
€MHUIIA BUJIA ¥ SBOJIOIUH.
bubnunorexa [IOK
0 1 0 0.5
4 Jlaboparopraz pabora Ne 1 https://m.edsoo.ru/863e99c6
«CpaBHEHHE BUJIOB 10
MOP(}OIOTHUECKOMY KPUTEPHIO»
5 JIBroKymie cuisl (3J1eMEHTapHbIE | 0 0 bu6muoteka [JOK
(haKTOphI) IBOITIOIUA https://m.edsoo0.ru/863¢9570
. but6mmoreka [IOK
1 0 0
6 EcrecTBenHsbIit 0TOODP M €10 GOpMBI https://m.edsoo.ru/863e9ed0
Pe3ynbTathl HBOTIONMN:
IpUCIIOCOOIEHHOCTh OPTaHU3MOB U
5 BHU1000pa3zoBanue. JlaboparopHas 1 0 05 bubmuorexa [{OK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepay
but6mmoreka [IOK
1 0 0
8 HartpaBieHHst H IyTH MakpoBOTIOLHH https://m.edsoo.ru/863e9cle
9 HeoOpaTtMoCTh SBOTIOIUH 1 0.5 0
10 Ucrtopus xu3Hu Ha 3emiie 1 METOJIbI €€ | 0 0
U3YYEHHUS
11 I'Mnore3bl NpoOUCX0XKAEHUS )KU3HU Ha 1 0 0 bu6muoteka [JOK




3emiie

https://m.edsoo.ru/863ea5ab

Pa3BuTue )xu3Hu Ha 3emiie 1o 3paM U

but6mmoreka [IOK

0
12 nepuoiamMm https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI YBOJIOIIUU
PACTUTCIIBHOTO U JKUBOTHOI'O MHUpPaA.
bubnunorexa [IOK
0.5
13 [TpaxTuueckas padota Ne 1 «I/I3¥qu1/Ie https://m.edsoo.ru/863easbe
MCKOMIAEMBIX OCTAaTKOB PACTCHUH U
YKUBOTHBIX B KOJUTCKITUSIX)
14 CoBpeMeHHas cucTemMa OpraHu4ecKoro 0 bubnmoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
but6mmoreka [IOK
0
15 DBOJTIOHS YeJIOBEKa (aHTPOTIOTEHE3) https://m.cdsoo.ru/863eac2e
16 JBwxymme cuibl (pakTops) 0 bubmuoTexa [{OK
aHTpPONOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHEBIE CTaUU DBOJIIOIIMH YEI0BEKA 0
18 YenoBeueckue pachkl U IPUPOJIHBIE | bubmuoTexa [{OK
aJanTaluy 9ell0BeKa https://m.edsoo.ru/863eaca2
PesepBHeIil ypok. O000IICHHE TT0 TEMe
19 «BO3HUKHOBEHHE U Pa3BUTHE KU3HU HA 0
3emiie»
20 DKoJorus Kak HayKa 0
71 Cpenpl 00uTaHUs U DKOJIOTHIECKUE 0 but6mmoreka [IOK
(hakTophI https://m.edsoo.ru/863eafec
AbGuotnueckue GakToOpHbI.
JlaGopaTtopnast pabota Ne 3.
«Mopq)oimmqecxue 0COOEHHOCTH Bubsmorexa LIOK
22 pacTeHUi U3 Pa3sHbIX MECT OOUTaHUSI». 0.5 https-//m.edsoo.r/863eb10¢
JlaGopatopHas pabota Ne 4. «BnusHue — )
CBETa Ha POCT M Pa3BUTHE YEPCHKOB
KoJIeyca
23 Buotnueckue haxkropsrl 0 bubnmorexa LIOK

https://m.edsoo.ru/863eb348




DKOJIOTUYECKHE XapaKTePUCTUKH
nonynsiun. [Ipaktnyeckas padora Ne 2

24 N . 1 0 0.5
«[TomcY€r TUIOTHOCTH TOITYJIISIITHIA
pPa3HBIX BUJOB PACTEHUID)
bubnunorexa [IOK
25 Coo0iIecTBa OpraHu3MoB — OUOIEHO3 1 0 1 https-//m.edsoo.ru/863eb46a
2% DKOJOTHUYECKHUE CUCTEMBI | 0 0 bubmuorexa [{OK
(2KOCUCTEMBI) https://m.edsoo.ru/863eb46a
21 vonormecie mupaun. Coocrsa | 0 0 bubmorea LIOK
DaMHJIBL. https://m.edsoo.ru/863ebSfa
skocucteM. CyKkieccust
28 [IprpoaHbIE DKOCUCTEMBI 1 0.5
29 AHTPOIIOreHHBIE DKOCHCTEMBI 1 0
30 Buocdepa — rinobanbHas sxocucTemMa 1 0 0 bu6muoteka [JOK
3emin https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | 05 0 bubnmoreka [JOK
ouochepsl ] https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B OGrochepe 3emitu 1 0 0
33 CocyliecTBOBaHHE TPUPOJIBI U 1 0 0 bubmuorexa [{OK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O6001ICHUE TEMBI
34 «Co00111eCTBA U SKOJIOTUYECKUE 1 0 0
CHUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 1 5

I[TPOTPAMME




YYEBHO-METOJIUYECKOE OBECIIEUEHUE OBPA30BATEJBHOI'O
MMPOILIECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

* buonorus, 10 knace/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akunonepnoe o6mectBo «M3matenbetBo «IIpocBemerue

[Taceunuk B.B., Kamenckuii A.A., PyomoB A. M., buonorust. 11 xi.: yueOHUK 115t

0011e00pa3oBaTeIbHBIX OpraHu3anuii: 6a30Beiii ypoBeHs/ [lox pen. [Taceunnka B.B.- M.

[Ipoceemienune

METOANYECKHUE MATEPHUAJIBI JJI51 YYUTEJISA
Cyxosa T.C., Kyumenko B.C.. Borpocs rona B cucteMe OMOJIOrHYeCKUX 3HAaHUM. - M.:

Benrana-rpad

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Bubauoreka IJOK

2. www.bio. Iseptember.ru- razera «buonorus» - npunoxenue K «1 ceHTIOps»

3. www.bio.nature.ru- Hay4HbI€ HOBOCTH OHMOJIOTHH

4. www.edios.ru- D#10¢ - HEHTpP AUCTAHIIMOHHOTO 00pa30BaHUSA

5. www.km.ru/education- YueOHble MaTepHuaibl U cioBapu Ha caiite «Kupuut u Medoaunit»
6. http://school-collection.edu.ru Enunas xomiekuus udpoBbx 00pa3oBaTebHBIX PECYPCOB.
7. http://window.edu.ru/ Enunoe okHO gocTyna Kk 06pa3oBaTeIbHBIM pecypcam

8. http://www.priroda.ru — [Ipuposa: HallMOHAIBHBIN TOPTAI.

9. http://obi.img.ras.ru — ba3a 3HaHuii 10 OMOIOTUH YeIOBEKa. Y YEOHHUK 11O MOJIEKYISIPHON
OMOJIOTHH YeIoBeKa, OMOXUMUHU,(PU3NOTIOTHH, TEHHOW U OEIKOBOM MHKXEHEPUH.

10. http://www.zoomax.ru — 300JI0THsI: YETOBEK U JOMAIITHUE )KUBOTHBIC.






