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HOACHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTke mporpaMMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY IS
OIpeNeNieHrs] TOAXO0A0B K (OpMHUPOBAHMIO COJAEp)KaHUs Y4eOHOTO mpeaMeTa
«buonorus» cocraBuiM: KoHUENTyaidbHble mnonoxkeHus @IOC COO o
B3aMMOOOYCIIOBIEHHOCTH II€JIel, COAEp’KaHusd, pPe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX HETSX U
NPUHLIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro
obmero oOpazoBanusi B Poccuiickoit ®enepanuu, a TakKe IOJOXKEHUS O
cneuuduke OMOIOTHH, €€ 3HAaUeHUU B MO3HAHUH KUBOW MPUPOLI U 00ECIICUCHUH
CYIIECTBOBAHUS YeJOBeYeCKOro obOmectBa. COryiacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpeielIeHbl OCHOBHBIE (DYHKIIMU IPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouonoruu nAaéT TMpeACTaBICHHE O IeNax, o0 obmen
CTpaTeTuu OOYYCHWs, BOCIHUTAaHUS ¥ PA3BUTHS OOYUYAIOUIUXCS CpEACTBAMHU
yuebHoro mnpenmera «buomorus», omnpenenser o00s3aTeNbHOE MPEIMETHOE
CoZiepKaHHe, €ro CTPYKTypy, pacupelesieHue Mo pas3ieiaM U TeMam,
PEKOMEHIYEMYIO TMOCIIeI0BAaTEIbHOCTh U3YUEHUs y4eOHOTO MaTepuania ¢ yaéTom
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30oBaTEIbHOTO
mpoliecca, BO3paCTHBIX 0COOEHHOCTEH 00 yJaronnuxcsl.

B nmporpamMe 1o OuonorMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METalpeIMETHbIM U MPEIMETHBIM pe3ysbTaTraM
oOydyeHuss B (OPMUPOBAHMKM OCHOBHBIX BHJOB Y4EOHO-ITO3HABATEIILHON
JeATeIbHOCTU/y4eOHbIX JEHCTBUIM OOY4YarONIUXCS 1O OCBOCHMIO COJIEPKaHHUS
OMOJOTHYECKOT0 00pa30BaHUA.

B mporpamme no ouosorun (10—11 kmaccel, 6a30BbIli YPOBEHb) pealii30BaH
IOPUHLIUAI TPEEMCTBEHHOCTH B HM3y4ye€HUU Ouoioruu, Ojaronmaps 4emy B Hel
POCMATPUBACTCS HAMpPaBIIEHHOCTh HAa pPa3BUTHE 3HAHWH, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAydYHOT'O  MHPOBO33PCHHS, IIEHHOCTHBIX
OpPHEHTAllU{ JIMYHOCTH, SKOJOTHUYECKOI0 MBIIUICHUS, PEACTaBICHUIN O 3J0POBOM
oOpa3ze XM3HH W OEpe)KHBIM OTHOIICHHEM K OKPYXAloIIel MPUPOAHON cCpene.
[TosTomy Hapsimy ¢ M3ydeHHEM OO0IIEOMOIOTHYECKUX TEOPHid, a TaK)Ke 3HAHHHA O
CTPOEHUU >KMBBIX CUCTEM PA3HOTO PaHIa U CYILIHOCTH OCHOBHBIX IPOTEKAIOUINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTMH yJEICHO BHUMAaHHE HMCIIOIb30BAHHIO
MOJTyYEHHBIX 3HAHWN B TMOBCEIHEBHOM JKMU3HU ISl PEIICHUS TPUKIATHBIX 3371a4, B
TOM 4HCle: MPOQUIAKTUKY HACIEICTBEHHBIX 3a00JI€BaHUM 4YeIOBEKa, MEIHKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUS, 00OCHOBaHUS IKOJIOTUIECKU
1eJIeCO00pa3HOro TMOBEJIEHUS B OKpYXKallled NpUpOJHOW cpene, aHaiau3a
BIIMSTHUSI XO3SIICTBEHHOM NIEATENBHOCTH YEIIOBEKa Ha COCTOSIHHE MPHPOIHBIX H



MCKYCCTBEHHBIX 9KOCUCTEM. Y CHIIEHWE BHUMaHUs K IPUKIIATHON HAIMPaBIEHHOCTU
yuebHoro npeamera «buosorus» MpoAUKTOBAHO HEOOXOAMMOCTBHIO OOECIeUeHUs
YCIIOBH sl pellieHUs] OJHOW M3 aKTyaJbHBIX 3a]1a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHusi, KOTOpas MpeanoysaraeT (OpMHpPOBaHHWE Yy  OOy4YaAIOIIMXCA
CIOCOOHOCTH aJanTHpPOBaTbCsl K M3MEHEHUSM JTUHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHe cpenHero oOmero o0pa3oBaHUS 3aHUMAET BAKHOE
mecto. OHa obecrieunBaeT (OpMHUPOBAHHE y OOYYAIOMIMXCS MPEICTaBICHUN O
HAay4YHOU KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUS O >KUBOM mpupoje, eé
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpPraHU3allMd W SBOJIOIUH, CO3IaET
YCIOBUSL  JJsi:  TO3HAHMSI  3aKOHOB  JKMBOM  mpupoabl, (HOpMUPOBaHUSA
(YHKIIMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB 3I0pOBOr0 M 0Oe€30macHoro oodpasa
KU3HU, SKOJOTMYECKOTO MBIIIICHHUS, IICHHOCTHOIO OTHOIIEHUS K JKUBOM MPUPOIE
U YEJIOBEKY.

Bonbioe 3naueHre OMOIOTHS UMEET TaKXkKe JJISl PeIICHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  odmero o0pa3oBaHMs, COLUANIN3ALUU
obyuarouuxcs. M3ydenue Ouonoruu obecneuynBaeT yCioBUs A (pOpMUPOBAHUS
UHTEIUICKTYaJ bHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYIbTYpPbI, CIIOCOOCTBYET MHTErpallMi OMOJOTMYECKUX 3HAHUHU C
MPEICTABICHUSAMH U3 JPYTUX YUeOHBIX MPEAMETOB, B YaCTHOCTHU, GU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MpeAHA3HAUYEHUU Y4eOHOro IpenmMera
«buonorusy cocTtaBUIM OCHOBY JMJi ONpEAENICHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEpXkKaHUs, MPEACTABICHHOIO B MPOrpaMme IO
ouonoruu.

Ot16op conmepxkanus yueObHoro npeamera «buosjorus» Ha 0a30BOM ypOBHE
OCYLIECTBIEH C MO3ULUNA KYyJIbTYpocOOOpa3HOro MOAXOAA, B COOTBETCTBHH C
KOTOPBIM OO0y4Yarouecs: OJKHbl OCBOMTh 3HAHMSI W YMEHUS, 3HAUUMBIC I
(GopMupoBaHusi 00LIEH KyIbTYpbl, ONPEACISAIOIINE aJE€KBaTHOE IIOBEJICHUE
YeJIOBEKa B OKPY)KAIOIIEH MPHUPOMHON Cpejie, BOCTpeOOBAHHBIC B MOBCEIHEBHON
KU3HU U TPAKTHUECKOM AesTenpHocTH. Oco0oe MECTO B ATOW CHCTEME 3HAHUU
3aHUMAIOT JIEMEHTHI COIEP KaHUs, KOTOPBIE CIYXaT OCHOBOM it (hOpMUPOBAHUS
IIPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa W
LHEHHOCTHBIX  OpPUEHTAUMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHU3alUU
OHOJIOrMYecKOro o0pa3oBaHus.

CTpykTypupoBaHHE COAEpXkaHHUS y4EeOHOro MaTepuaja B Mporpamme IO
OMOJIOTUM OCYLIECTBJIEHO C YYE€TOM MPUOPUTETHOIO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX YKHBOW MPUPOJIBI, O €€ YPOBHEBON OpraHU3aIlluu U
HBOJIIOLMU. B COOTBETCTBUU € 3TUM B CTPYKTYpe ydeOHOro npeamera «buosnorus»
BBIJICJIEHBI CIEAYIOIINE COJIep KaTelIbHbIe IMHUU: «buosorus kak Hayka. MeTonbl



Hay4YHOro no3HaHus», «Kietka kak Ouonorudeckas cucreman, «OpraHusM Kak
Oouonoruyeckas cucrema», «Cucrema M MHOroodpaszue OpraHH4EeCKOro MHpay,
«OBOIIOLHS )KUBOM MTPUPOIBD», « DIKOCUCTEMBI U IIPUCYIINAE UM 3aKOHOMEPHOCTH.

Lens u3yyenuss ydyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBIIAZICHUE  OOYyYaIONMMHUCS  3HAHUSIMH O  CTPYKTYpHO-()YHKIIMOHAJIHHOU
OpraHu3alliy JKUBBIX CHUCTEM pAa3HOr0 paHra M NpUOOpETeHUE YMEHH
UCTIOJIBh30BaTh OTH 3HAHUS AJII TPAMOTHBIX JCWCTBUNA B OTHOIICHWH OOBEKTOB
YKUBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX IPOOJIEM.

JocTikenue nenu u3ydeHus ydyeoHoro npenmera «buonorus» Ha 6a30BOM
ypOBHE 00€CTIeYnBAETCS PELICHUEM CIIeIYIOUINX 3a/1a4:

OCBOEHHE OO0YYarOIIMMMCS CHUCTEMbl 3HAHUI O OMOJIOIMYECKHX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBuiax, CIyKalluX OCHOBOM
s (OpMUPOBAHUS TPEJCTABICHUNH O €CTECTBEHHO-HAYYHOH KapTUHE MHUPA, O
METOJaX HAay4yHOro MO3HaHUs, CTPOCHUH, MHOI00Opa3suu U OCOOEHHOCTSX KUBBIX
CHCTEM PA3HOT'0 YPOBHS OpPraHU3alli, BBIJAIOUINXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIICZIOBAHUSAX B OMOJIOTHY;

(opMupoBaHuE y OOy4aIOUIMXCS I103HABATENbHBIX, WHTEIIEKTyaJbHBIX U
TBOPYECKHX CIIOCOOHOCTEH B MpOILECCE aHaW3a JAHHBIX O MYTAX PA3BUTHUS B
OMOJIOTUM HAy4YHBIX B3MIAJ0B, WJEH M MOAXON0B K H3YUYEHHUIO JKUBBIX CHCTEM
pPa3HOro ypOBHS OpraHU3alliy;

CTAaHOBJICHHE Yy oOOydarommxcsa oOmed KyJIbTypbl, (YHKIIHMOHAJIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBSACHATH U OLEHUBATH SBJICHUS OKPYXKAIOIIETO
MHUpa KUBOW MPHUPOALI HA OCHOBAHWHM 3HAHWW U OIBITA, TMOJXYYCHHBIX NIpU
U3YYCHUHN OMOJIOTHH;

dbopMupoBaHue y oOydYarolmUXcs YMEHHMH WUIIOCTPUPOBATH 3HAYCHHE
OMOJIOTUYECKUX 3HAHUU B MPAKTUYECKON JESITeIbHOCTH YEeNOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOJIOTHH;

BOCIIUTAHUE YOEKIEHHOCTU B BO3MOYKHOCTHU IO3HAHMS UYEIOBEKOM IKUBOU
IPUPOJIbI, HEOOXOUMOCTH OEPEKHOTO OTHOLIECHUS K HEM, COOMOICHHS ITUYECKUX
HOPM IIpY IPOBEACHUH OMOJIOTMYECKUX UCCIIEJOBaHMI;

OCO3HAHHME IIEHHOCTH OWOJOrMYEeCKUX 3HAHUU [JIs1 TOBBILIEHUS YPOBHS
HKOJIOTUYECKON KYIbTYPBI, A1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHS;

IPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUN B TIOBCEAHEBHOM KU3HU 1JIs
OLICHKU TOCJIEICTBUI CBOEU EATEILHOCTH MO OTHOIICHHIO K OKPYXKAIOIIEH cpeie,
COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHE M COOJIIOJEHUE Mep MNPO(PUIAKTUKU
3a00JIeBaHUH.

B cucreme cpeanero oOiero oopasoBaHusi yueOHbIN npeamer «buonorus»,
M3y4aeMblii Ha 0230BOM ypOBHE, SIBJISIETCSI 003aTEIbHBIM YU€OHBIM MTPEIMETOM.



Jlnst u3ydeHust 6uMojoruu Ha 6a30BOM YPOBHE CPEIHETO 001Iero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kimacce — 34 yvaca (1 gac B Hegemo), B 11 kiacce — 34
yaca (1 yac B Hezeo).



COJEPKAHUE OBYYEHUA
10 KVIACC

Tema 1. Buosiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OUOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMU HayKamH, (uiiocodueit, ITUKOM, ICTETUKON U MPABOM.
Ponp Owuonoruum B (HOPMHPOBAHMM COBPEMEHHOM HAy4YHOM KAPTUHBI MUDA.
Cucrema OMOIOTHYECKUX HAYK.

MeTop1 O3HAHUSA )KMBOW MPHUPOJIbI (HAOIIOACHHE, SKCIIEPUMEHT, OIMCaHHe,
U3MepeHue, Kilaccupukauus, MOJAEIMPOBaHME, CTaTHCTHYecKass o00paboTka
JTaHHBIX ).

JdeMoHcTpauum:

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

TaOmuupl 1 cxembl: «MeTobl TO3HAHUS KUBOU IPUPOABD».

JlaGopaTopHble M MpaKTHUYEeCKHE PA0OTHI:

[IpakTtnueckas padora Ne 1. «lMcrnonb3oBaHHE pa3IUYHBIX METOJIOB IpPH
U3Y4YE€HUU OMOJOTMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M MX OPraHU3AIUS.

XuBble crucTembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus ouosorun. Otianune
YKUBBIX CHCTEM OT HEOPTAHUYECKOW MPUPOBI.

CgoiicTBa OMOCHUCTEM U MX pa3HOOOpa3ue. Y POBHU OpPraHU3alMU OUOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIA, TKAaHEBbIM, OPraHU3MEHHBIA, MOIMYJSIHUOHHO -
BUJIOBOM, SKOCHCTEMHBIHN (OMOTEOIEHOTHIECKUI), OroCchepHBIiA.

JdeMoHcTpanum:

Tabmuub! 1 cxembl: «OCHOBHBIE IPU3HAKU KUZHN», «Y POBHH OpTaHU3aLUN
KUBOU MIPUPOJIBI».

Ob6opynoBanue: Mmozenb monekyibl JIHK.

Tema 3. XuMu4eCKHii COCTaB U CTPOEHHE KIETKH.

XHUMUYECKUN COCTaB KIETKH. XHUMUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Boa 1 MUHEpaIbHbIE BEILIECTBA.

OyHKIUM BOABI W MHUHEpPAIbHBIX BEHIECTB B KieTke. lloamepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue OenkoB. AMHHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3zameHnMble 1 3aMEHMMBIE aMUHOKHCIIOTBL. AMHHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKydbl (TE€pBUYHAsl, BTOPUYHAs, TpPETUYHAA U
YeTBEpTUYHASA CTPYKTypa). XHMHUYECKHE CBOiicTBa OenkoB. buonornyeckue
GyHKUIMU OENKOB.



depMmeHTHI — OWonormyeckue Karanm3aTopbl. CTpoeHue ¢epMeHTa:
aKTUBHBIM I1EHTp, cyOcTparHas crneunduuHoctb. KodepmeHTsl. BuTamuHbL
OTnnuns GepMEHTOB OT HEOPraHMUECKUX KaTalu3aToOpOB.

VYraeroabl: MoHOcaxapuabl (Ta0ko3a, puboza U A€30KCUpHO03a),
nucaxapuapl  (caxaposa, JIaKTO3a) M IoJMcaxapuibl (Kpaxmai, TIJIMKOTEH,
HeJUT0I103a). buonornueckue GyHKIUH YIIIEBOJOB.

Jlunuasl:  Tpurauuepunabl, Qochomunuasl, crepouAbl. ['HMAPOPUIBHO-
ruapodoOHbIe  cBolicTBa. buonormdeckue dyHknuu aunuaoB. CpaBHeHUe
YIJIEBO/IOB, OEJKOB U JIMMHUI0B KAK UCTOYHHUKOB HEPIHH.

Hyxnennoseie kucnorsl: JJHK wu PHK. Hykmeormasr — MoHOMEpPBI
HyKJIenHOBBIX KUCHOT. Ctpoenue u Qynkuun JHK. Ctpoenne u ¢pynkunu PHK.
Buasl PHK. AT®: ctpoenue u pyHKIIUH.

uronorusa — Hayka o kinerke. Knerounas teopust — npuMep B3aMMOJIECUCTBUS
ujei 1 GakToB B HAYYHOM NO3HAHUU. MeETO/IbI M3yUEHUSsI KIETKHU.

Knerka kak uenoctHast »xuBas cucrteMa. OOmMe mNpU3HAKU KIETOK:
3aMKHYyTasi HapyxHasi memOpana, Mmonekynbl JIHK kak renermueckwii ammapar,
cUcTeMa CUHTe3a Oellka.

Tunbel KJIETOK: »yKapHOTHYECKas M Mpokapuornueckas. (OcoOeHHOCTH
CTPOEHHUsI IpOKapuoTHdeckon kieTku. Knerounas creHka Oakrtepuil. CTpoeHue
IYKApPUOTHYECKOW KJIETKH. OCHOBHBIE OTJIWYUS PACTUTEIBHOW, >KUBOTHOW U
IpUOHOM KJIETKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAIHUKC, MX
¢bynakuuu. [lnazmarnueckas memOpana, e€ cBoiicTBa U pyHkuuu. Lluronnasma u eé
opranouipl. OgHomemOpanubie opranHouasl kietku: JIIC, ammapar Iombmxwu,
m30coMbl. [lomyaBTOHOMHBIE OPraHouAbl KJIETKH: MHUTOXOHIPUM, TUIACTUIBL.
[Ipoucxoxaenne MUTOXOHAPWUNA W TulacTuia. Bunmbl turactun. HememOpanHbIe
OpPraHoWJIbl KJIETKH: PUOOCOMBI, KJIETOYHBIA WEHTP, IEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIUM OPraHOMIO0B KIETKU. BKItoueHus.

SAnpo — perynsTopHblid HeHTp kieTku. CTpoeHue sjpa: saepHas o0oJiouKa,
KapuoIlia3mMa, XpOMaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHCHOpT BEILIECTB B KJIETKE.

JdemoHcTpauuu:

[Toprpersl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illnelinen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrpeneneHue  XUMHUYECKMX 3JEMEHTOB B HEXHUBOU
npupoae», «PacnpeneneHne XuMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmuubr u cxemsbl: «llepuonnueckass Tabauna XUMHUYECKHUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyibl BOb», «bruocunTes 6enkay, «CTpoeHne MOJEKYIIbl OeKay,
«Ctpoenue depmentay, «Hyknennossie kuciaotel. JJHK», «CTpoeHne MoneKysbi



ATO», «CTpoeHHE 3YKapUOTHUECKOU KIIETKN», «CTPOCHHUE MKUBOTHOU KIIETKN,
«CTpoeHHE pacTUTENIbHOW KIETKN», «CTpoeHHuE NPOKAPUOTHUYECKON KIETKWY,
«CtpoeHue sapa KIETKN», «Y TIIEBOJBD», «JIumuas».

O0opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJOBaHHWE I MPOBEICHUS
HAOJIIOICHUM, HM3MEpPEHHUH, HSKCIEPUMEHTOB, MUKpPOMpPENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX M OaKTEepUaIbHBIX KIETOK.

JlabopaTopHblie M MpaKTUYEeCKHE PA0OThI:

JlaGopatoprast pabora Ne 1. «M3ydeHue KaTaqTUTUYECKOWM aKTUBHOCTH
(bepMeHTOB (Ha pUMEpPe aMUJIa3bl UM KaTalas3bl)».

JlaGopatoprast pabGora No 2. «l3ydeHwe CTpoeHHsI KIETOK pacTEHUH,
JKUBOTHBIX M OaKTEpHil MOJ MHUKPOCKONIOM Ha TOTOBBIX MHUKpOTpENapaTax W HX
OIUCAHUEY.

Tema 4. /Ku3HeneATeJJbHOCTH KJIETKH.

OOMeH BelecTB, WM MeTaboIM3M. AcCUMIIIAIUS (TJIaCTUYECKU 0OMEH) U
JUCCUMUWISIIUS  (PHEPreTUUYeCKuii OOMEH) — JBE CTOPOHBI E€IUHOI0 Ipoliecca
Metabonu3Ma. Pollb 3aKOHOB COXpaHEHUs BEIIECTB M JHEPrUM B MOHUMAHUU
MeTaboa3Ma.

Tunbel oOMeHa BellecTB: aBTOTPOGHBIN U reTepoTpodHbiid. Posb dhepmeHTOB
B OOMEHE BEIECTB U MPEBPAIICHUH YHEPTUH B KIIETKE.

®orocunte3. CperoBas u TemHoBas (a3l (orocuHTe3a. Peakuun
dbotocuaTe3a. IPdekTuBHOCTh HOTOCHMHTE3a. 3HaUCHUE (DOTOCUHTE3a IS KU3HU
Ha 3emie. BiausHue ycioBuii cpeasl Ha (OTOCHMHTE3 U CHOCOOBI MOBBIIICHUS €r0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XEeMOCHHTE3UpPYIoNue OakTepun. 3HAUCHHE XEMOCHUHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTke. PaciierieHune BeniecTB, BBIJCICHUE U
aKKyMYJIMPOBAaHWE DSHEPrMM B KJIETKE. OTambl DJHEPreTHYECKOro OOMEHa.
['mukomn3. bpoxeHnune m ero BuAbl. KHCIOpOAHOE OKHUCIIEHHWE, WM KJIETOYHOE
JIbIXaHHE. OkucnaurenbHOE dbochopunupoBanue. OddexTuBHOCTH
HYHEPreTUYECKOro oOMeHa.

Peaknun marpuuHoro cunte3a. ['enernueckas wuHpopmauus u JIHK.
Peanuzanusa reHeTMdeckol MH(pOpManuu B KIETKE. ['€HeTHMYeCKHil KOJ M €ro
cBoiicTBa. Tpanckpunius — marpudnbiii cunte3 PHK. Tpancnsiuust — 6uocunres
Oenka. Otanbl TpaHcusuu. KomupoBanue amMuHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexunierounsie Gpopmbl xku3Hu — BUpychl. Mcropust oTkpeitust BupycosB (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKMU3HEHHOrO IIMKJa BHUPYCOB.
bakrepuodaru. bonesnn pacreHuid, JKMBOTHBIX W YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummyHonedpunura yenoseka (BY) — BozOynurens CII/a.



OOparHass ~ TpaHCKpHUNIMS,  peBepraza W uwHTerpasa.  lIpodrmakTika
pacipoCTpaHeHUs] BUPYCHBIX 3a00JIEBaHU.

JdemoHcTpaumu:

[Toprpersi: H. K. Konbnos, JI. . UBanosckuii, K. A. Tumupszes.

Tabmunpl u cxeMbl: «Tumnbl nutanusy, «Metabomusm», «MHUTOXOHIPHI,
«JHepreTudeckuii ooMen», «Xiopormiacty, «Potocunte3», «Crpoenune JIHKY,
«Ctpoenue u GyHKITMOHUPOBaHUE reHa», «CuHTe3 Oenkay, «['eHeTH4ecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xxu3HeHHbIM 1uki Bupyca CIIN/a,
OaxTepuodaray, «Permmukanus JJTHK».

Ob6opynoBanue: monenu-ammmukanuu «Y neoenue JIHK u tpanckpumnims»,
«buocunres 6enka», «CTpoeHue KIeTKu», Mojeb cTpykTypsl JJTHK.

Tema 5. Pa3MHoOkeHUe U MHAUBUIYAJIbLHOE Pa3BUTHE OPraHU3MOB.

Kretounpiii UK, WM >KU3HEHHBIM MUK KiIeTku. MHTepdaza W MUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Perumkanus — peakuuss MaTpUyHOTO
cuareza JIHK. Crpoenme xpomocoMmM. XpOMOCOMHBIM HabOp — KapHOTHIIL.
JIMTUION THBIN u rarIONIHBIN XPOMOCOMHBIE HaOOPBI. XpoMaTuasl.
[{uTonornyeckue OCHOBBI PAa3MHOKEHHMS W WUHAWBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue kierku — muto3. Cranuu murtoza. IIponecchl, mpoucxoasdiIne Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYeCKi CMBICII MUTO3A.

[Tporpammupyemast ruGeNb KJIETKH — aromnTo3.

@opMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buipl 6ecnosioro
Pa3MHOXECHHUS: JICJICHUE HAABOE, IOYKOBAaHWE OJIHO- M MHOTOKJIETOYHBIX,
CriopooOpa3oBaHne, BETeTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHHUPOBAHUE
OpPraHW3MOB, €r0 3HAYCHUE JIJIs1 CEJICKIIHHU.

[TonoBoe pasMHOXKEHUE, €r0 OTIANYHS OT OECIIONIOTO.

Meito3. Cragum Mmeitos3a. Ilpoueccel, mpoucxoasuiMe Ha CTaausX MeEHo3a.
IToBenenue xpomocoMm B Meio3e. Kpoccunroep. buonorndeckuii cmbICi U
3HAYEHUE MENO03a.

'amerorenes — mporecc 0O0pa3oBaHUs TOJOBBIX KIETOK Y IKHUBOTHBIX.
[TonoBble *ene3bl: CEMEHHUKUM U SUYHUKUA. OOpa3oBaHUE U PA3BUTUE MOJOBBIX
KJIIETOK — TraMeT (CIepMaro30u[, SIMIEKIIeTKa) — CIIEpMAaTOreHe3 U OBOICHES.
OCOOEHHOCTH CTpPOCHHMS SUIEKJIETOK H crepmaTo3ouioB. OMiog0TBOpEHUE.
[lapreHorenes.

NunuBuayanbHoe pa3BuTHe  (OHTOreHe3). ODMOpUOHAIBHOE  pPa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHAIBHOTO PA3BUTHUS Yy TO3BOHOYHBIX KHWBOTHBIX:
npoOjeHue, racTpyisiuus, opraHoreHe3. lloctamOpuoHanbHOe paszBuTHE. TUIIBI
MOCTAIMOPHUOHAILHOTO PAa3BUTHS: MPsSIMOE, HempsiMoe (JTUYMHOYHOE). BrusiHue



Cpellbl Ha pa3BUTHUE OPraHU3MOB, (PaKTOpPHI, CIOCOOHBIEC BHI3BIBATH BPOKIEHHBIC
YPOZCTBa.

Poct m passutne pacrennii. OHTOre€HeE3 LIBETKOBOI'O PACTEHHMS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdemoHcTpaumu:

Tabmuuet u cxembl: «DoOpMBI  pa3sMHOXKEHHS] OpPraHU3MOBY», «JlBoiHOE
OIUIOJJIOTBOPEHUE Y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKECHUE
pactenmity, «Jlenenue xneTku Oaktepuit», «CTpOCHHE TOJOBBIX KIIETOK,
«Ctpoenne xpomocombl», «Knerounsii mukm», «Pemmmkanus JJHK», «Mutos»,
«Menoszy», «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MIICKOIUTAOIINX U
4yenoBekay, «OCHOBHBIE CTAaJUU OHTOT€HE3a».

O6opynoBaHue: MHUKPOCKOTI, MHUKPOIPENapaThl «CrniepmMato30u bl
MJICKONIUTAIOLIETO», «SIHLEKIeTKa MIEKOMUTAIEro», «KapruoknHe3 B KJIETKax
KOpEIIKa JIyKa», MarHuTHas MOJENb-alIUInKanusa «JleneHue KIEeTKn», MOJEIb
JTHK, monens Metada3HOl XpOMOCOMBI.

JlaGopaTopHble U MpakTHYeCKUE PadOThI:

JlaGoparopHass pabora Ne 3. «HaOmiomeHue muTO3a B KIIETKAX KOHYMKA
KOpEIIKA JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopnas pabota Ne 4. «/3yueHue CTpoeHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacjieicTBEeHHOCTH U HN3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropust pa3BuTus reHeTuku. Poies quronoruu
U SMOpHOJIOTMU B CTAHOBJICHMM TE€HETHKHU. BKJIall pOCCHUUCKMX M 3apyOeKHBIX
y4€HBIX B Pa3BUTHE TEHETUKU. MeToasl TeHeTHUKU (THOPUIO0IOTHYECKUH,
[UTOTCHETUYECKUHN, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE TEHETHYECKUE
MOHATHSA. ['eHeTHYeCcKas CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIE€/IOBaHUs MPU3HAKOB, ycTaHOBJIEHHbIE ['. Menaenem.
MonorubpuHoe CcKpeuBaHve. 3aKoH eIuHooOpa3zus THOpPUIOB MEPBOrO
nokoneHus. llpaBuno AOMUHUpOBaHUA. 3aKOH pacCUICIJICHUS] PU3HAKOB.
['unore3a ynctoTel ramet. [1oaHOE M HEMONHOE TOMUHUPOBAHUE.

JlurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJEIOBaHUSA
npu3HakoB.  lluToreHeTHyeckwe  OCHOBBI ~ JUTHOPHIHOTO  CKPEIIMBAHUS.
AHanuzupymoniee ckpenuBanne. Vcnonb30BaHne aHAIM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIpeIeNIEHUsI TEHOTUIIA OCOOU.

CuemienHoe HacienoBanue npusHakoB. PaGora T. Moprana 1o
CLEIUIEHHOMY HacJeI0BaHUIO I'eHOB. HapyleHne cuenyieHus TeHOB B pe3yJibTare
KPOCCHUHTOBEPA.

XpOMOCOMHasl TEOPUS HACJIEICTBEHHOCTH. | €eHETHUUECKHUE KapThI.



I'enetnka mosa. XpoOMOCOMHOE OIpENENIEHUE 1MOJa. AYTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['oMoraMeTrHsle M TreTeporaMmeTHeie opranusmbl. HacnegoBanue
IIPU3HAKOB, CLEIUICHHBIX C IIOJIOM.

N3menunBOCTh. BUIBI N3MEHYNBOCTH: HEHACIEACTBEHHASI M HACIIEACTBEHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHYHMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKALMOHHON M3MEHUYMBOCTU. BapuallMOHHBIN psii M BapuallMOHHAs KpUBasl.
Hopma peaknnm npusHaka. KonnuecTBEHHBIE M KAYECTBEHHBIE NPU3HAKU M HX
HOopMa peakiuu. CBoiicTBa MOIH(PUKAITMOHHON N3MEHINBOCTH.

HacnencrBenHasi, wiaM TEeHOTUNIMYECKas, H3MEHYMBOCTh. KomOuHaTHBHas
W3MEHYHMBOCTh. Meio3 U TMOJNOBOM TMpolecc — OCHOBAa KOMOWHATHBHOMU
M3MEHUYMBOCTU. MyTallMoHHast MU3MEHYMBOCTh. Kiaccudukanusi MyTanuii: reHHEbIE,
XpOMOCOMHBIE, FTeHOMHbIE. YacToTa v MpuurHbI MyTaluid. MyTtareHHbie (GakTophbl.
3aKOH rOMOJIOTUYECKHX PSAOB B HacJIeACTBEHHON n3MmeHunBoctu H. 1. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U H3MEHYUBOCTb.

I'eneruka uenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJIOBEKA: TeHEAIOrMUeCKui, OJIM3HEIOBbIN, IMTOT€HETUUECKUH, OMOXUMUYECKU,
MOJIEKYJISIPHO-TEHETUYECKU . CoBpeMeHHOE OIIpE/IEIICHHE TEHOTHUIA!
ITIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C IOMOIIBIO
[T[1P-ananu3a. HacnenctBeHHble 3a0o0yieBaHMsI YEJIOBEKa: TEHHbIE OOJE3HH,
00JIE3HUM C HACJEICTBEHHOW MpPEeapacrooKEHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckne u reHepatuBHble MyTanud. CTBonoBblE KIETKH. [IpuHUmMIBI
3I0pOBOT0 00pa3a >KU3HHU, TUarHOCTUKH, MPODUIIAKTUKY U JIEYEHUS T€HETUYECKUX
Oone3Hel. MeauKo-TeHETUYECKOe KOHCYJIbTUPOBAHME. 3HAUYCHHUE MEIUITUMHCKON
TEHETUKH B MPEIOTBPAILICHUH U JICUEHUN T€HETUYECKUX 3a00JIeBaHN YeloBeKa.

JdemoHcTpauuu:

[Toprpersr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumogees-Pecorckuii, H. U. BaBumnos.

Tabmuupt u  cxembl:  «MOHOTMOpPHIHOE  CKpEUIMBAaHHME U €ro
LUTOr€HETUYECKAsT OCHOBA», «3aKOH pPACHICIUIEHHS W €ro LMTOr€HEeTHYeCcKas
OCHOBa»,  «3aKOH  YHUCTOTBI  TrameTr», «JurubpumHoe  CKpelrBaHHE»,
«luronornueckue  OCHOBBI  JUTHOPUAHOTO  CKpeuuBaHus»,  «Mehosy,
«B3aumonencTBie  AJIENBHBIX TE€HOB», «l €HETMYEeCKWe KapThl PACTECHHU,
JKUBOTHBIX W YEJIOBEKa», «l'€éHeThka mosa», «3aKOHOMEPHOCTH HACJEI0BaHUS,
CUEIUIEHHOTO ¢ ToNoM», «KapuoTUIbl 4eloBeKa W KUBOTHBIX», «Buabl
U3MEHYUBOCTY», «MoaudukanuoHHas U3MeHYUBOCThY», «HacnenoBanue pesyc-
dakrTopay, «I eHeTHKa rpymni KpoBu», «MyTallMOHHAs U3MEHYUBOCTHY.

OobopynoBaHue: MoJeNU-aMIIMKAMA  «MOHOTHOPUIHOE CKpPELIMBaHHUEY,
«Henonnoe nomuHupoBaHuey, «JurubpuaHoe ckpemmBaHue», «llepekpéct



XpOMOCOM», MHUKPOCKOIl W MHKpompenapar «Jpo3zoduia» (HOpMa, MyTamuu
(bopMBI KpBUIBEB U OKPACKU Tena), repodapuit «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYeCKHE PadOThI:

Jlaboparopnas padora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEIIMBAaHUS Y IPO30(HUIIbI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnas padota Ne 6. «M3yuenne MoauduKaiioOHHON U3MEHUUBOCTH,
ITOCTPOCHHE BAPUALMOHHOTO PSAJa U BAPUALMOHHON KPUBON.

Jlaboparopnast pa6ota Ne 7. «AHanu3 MyTanuii y Apo30(Uibl Ha TOTOBBIX
MUKpOIpenaparax.

[lpaktuueckas pabora Ne 2. «CocraBieHue U aHaiu3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTE€XHOJIOTHH.

Ceneknusa Kak Hayka U Mpolecc. 3apoXKICHUE CENEKIMU U JIOMECTUKAIIUS.
VYuenne H. WM. BaBuioBa 0 MEHTpaX MNPOUCXOXKACHUA W MHOrooOpasus
KyJIbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOXKIEHUA AOMAIIHUX XUBOTHBIX. CoOpT,
opoza, MTaMM.

CoBpemeHHbIE METOABI CeleKIUU. MacCoBbI U UHIUBUAYATbHBIA OTOOPHI B
CEJIEKIIMM DPACTEHUM M KUBOTHBIX. OneHKa 3Kcrepbepa. bimM3kopoacTBEeHHOE
CKpelmuBaHue — UHOpuAMHr. Yucrtas nuHusA. CKpellMBaHWE YHUCTHIX JIMHUM.
['erepo3uc, wim rubpuaHas cuia. HepoicTBEHHOE CKPEIMBAHUE — ayTOPHJIMHT.
Otpanénnas rtulOpuauzauuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHe3 |
NOJIYYCHHE TOJUIUIONIOB. JIOCTHIKEHHs CEJIEKIIMM PACTeHHWH, MXWUBOTHBIX U
MUKpPOOPTraHU3MOB.

buorexHonorus Kak oOTpaciib MPOU3BOACTBA. ['€HHAs WHXKEHEpHs. OTarbl
co3nanusi pekomOunantHo JIHK wu Ttpancrennsix opranu3moB. Kierounas
uHxeHepus. Kierounbsie KyabTypbl. MUKPOKJIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KioHnpoBaHne BBICOKONPOAYKTUBHBIX  CEIBbCKOXO3WCTBEHHBIX OpPraHU3MOB.

DKOJIOTUYECKHE u DTUYECKUE POOJIEMBI. I'MO - T€HETUYECKH
MOAU(PUITIPOBAHHBIE OPTAaHU3MBI.
JlemoHcTpanmu:

[Toptpersl: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanos.

Tabmuuel U cxembl: KapTa «LIeHTpBI MPOMCXOXKIESHUS W MHOT0OOpas3us
KYJbTYpHBIX pacteHui», «llopoasl qoMamHuX KMBOTHBIX», «CopTa KYJIbTYpPHBIX
pactenui», «OTaanéanas rudbpuauzanus», «Padotsl akagemuka M. @. iBanoBay,
«Ilomummonaus»y, «OOBEKTHI OHOTEXHOJNIOTHN», «KierouHnple KyabTypbl U
KJIOHUpPOBaHUE», « KOHCTpyrpoBaHUE U MEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSDKH TUIOJ0B U KOPHETIOAOB JUKHUX ()OPM M KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CenbCKOX03SIMCTBEHHBIC PACTEHUSI».



JlaGopaTopHble U MpakTHYeCKUE PadOThI:

Okckypcusi «OCHOBHBIE METOAbI M JOCTHKCHUS CEJCKIIMU PACTCHUH U
JKHUBOTHBIX (Ha CEJICKIIMOHH YO CTaHIIHUIO, TJIEMEHHYIO bepmy,
COPTOUCIIBITATEBHBI ~ y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, JIabOpaTOpHIO
arpOyHHUBEPCUTETA UM HAYYHOT'O IIEHTPA)».

11 KJIACC

Tema 1. DBoTIOIIMOHHAS 0MOJIOT HS.

[Ipennoceulku BO3HUKHOBEHMS 3BOJIOLMOHHOW TEOPHH. DBOJIOLMOHHAS
Teopus U €€ MecTO B OMOJOrMu. BiusiHue »BOJIIOLIMOHHON TEOPUU HAa Pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CBuzerenscTBa 3BoMOLMU. [laneoHTONOrMYECKHe: IOCIEI0BATENBHOCTD
MOSIBJICHUS] BUJOB B MaJICOHTOJOTMYECKOM JIETONMMCH, TEPEXOJHbIE (POPMBI.
buoreorpaduaeckue: cxoacTBo u paznmuune hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJICTBA U Pa3Uuusg SMOPHOHOB pa3HBIX BHUJOB
MO3BOHOYHBIX. (CpPaBHUTEIILHO-aHATOMUYECKHAE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HAaCJIEJCTBEHHOCTH U OCHOBHBIX METAa0OJMYECKMX IyTeHd y BCex
OpPTraHU3MOB.

OBomonmonHass Teopust Y. [lapBuna. IIpeAnochbUIKM BO3HHUKHOBEHUS
JapBUHU3MA. JIBMKYIIME CUJIBI HBOJIOLMHM BHAOB 10 [lapBuHy (M30BITOYHOE
pa3MHOXXEHHE TPH OTPaHMYEHHOCTU PECypCOB, HEONpeAeN€HHAas M3MEHUYHUBOCTD,
060pn0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBomoH (CTI) u €€ OCHOBHBIE MOTOKEHHUS.

MukposBosmonus. [lomynsanus kak eIMHUIA BUAA U SBOJIIOLUH.

JBrkyiue cuibl ((hakTOpbl) SBONIOIMU BUIOB B MpUpoae. MyTaluOHHBIH
npolecc U KOMOWHATHBHAs W3MEHUYMBOCTh. llomymnsimoHHBIE BOJHBI U Aperd
reHoB. M3omsauus 1 Murpanusi.

EcrecTtBeHHbIi 0TOOp — HampaBisoomuid (akrtop sBomoruu. Dopmbl
€CTECTBEHHOr0 0TOOpAa.

[IpucnocoONIeHHOCT, OPraHu3MOB KAk pe3yiabTaT 3BodtoluU. [Ipumepsr
IPUCIIOCOOJIEHUH y OpraHu3MOB. ApOMOP(O3bl U UAHOAAANITALIUY.

Bun wu BupmooOpazoBanme. Kputepunm Buzpa. OcHOBHbIE  (OpPMBI
BUI000pa30BaHus: reorpauueckoe, IKOJIOrnIecKoe.

MakposBomtonusi. DPOpMbl  ABOMIOLUHU:  (pUIIETUYECKasA, JIUBEpPreHTHas,
KOHBEpPreHTHas, napauiesbHas. HeoOpaTuMocTh 3BOMIOIMH.

[IporcxoxieHre OT HecleUnaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
creruanu3anus. AJanTuBHas pajauarus.

JdemoHcTpaumu:



[Hoprpetsr: K. Jlunneit, K. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkensb, @. Mromiep, A. H. CeBepiios.

TaOmuup! u cxembl: «Pa3BuTue opraHnyeckoro Mupa Ha 3emiie», «3apobIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «®Dopmbl  OOppOBI  3a
cyliecTBoBaHue», «EctecTBeHHBIN 0TOOPY, «MHOrooOpasme COpTOB pacTeHHIN,
«MHoroobpazue  TOpoA  >KHUBOTHBIXY, «Ilonynsunmny, «MyrtanuoHHas
M3MEHYUBOCTBY, «Apomopdosbly, «Mnuoamanramuuy», «OO0Imas aereHepanus,
«/IBmkymme cunbl dBomonun», «Kapra-cxema wapmpyra mnyremectsus Y.
HapBuna», «bopnba 3a cymiectBoBaHue», «IIprucrnocoOJIeHHOCTh OpPraHU3MOBY,
«["eorpadpuueckoe Bua000pazoBaHme», « IKOJIOTUUECKOE BUI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C PAa3IMYHBIMU TUIIAMH OKPACKH,
Ha0Op IJIOJIOB M CeMsH, KoJuleKiusi «l[Ipumepbl 3alIMTHBIX MPUCIIOCOOJIEHUN Y
YKUBOTHBIX», MOJieNb «OCHOBHBIE HAMPABICHUSI 3BOIIOLUNY, 00bEMHAS MOJEIh
«CTpoeHHE TOIOBHOTO MO3ra TO3BOHOUHBIXY.

buoreorpapuueckass kapra wwupa, Kowiekius «DopMbl COXpaHHOCTH
HCKOMAEMBbIX JKMBOTHBIX W pacTeHHi», wmonaenb anmukauus <«llepekpéct
XpOMOCOM», BIIaXHble Tnpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKA», MUKponpenapat «/[pozoduna» (Hopma, myranuu (GOpMbl KPbUILEB U
OKpAaCKH Tela).

JlabGopaTopHbie ¥ IpaKTUYEeCKHE PA0OThI:

Jlaboparopnas padora Ne 1. «CpaBHeHue BUIIOB MO MOPGHOIOTHYECKOMY
KPUTEPUIO».

Jlaboparopnas padora Ne 2. «Onucanue NpucCrnocoOJIEHHOCTH OpraHu3Ma u
€€ OTHOCHUTEJIBHOI'O XapaKTeEpay.

Tema 2. Bo3HMKHOBeHHE M Pa3BUTHE KM3HU Ha 3emule.

JloHaydHble MPEACTABICHUS O 3apOKIEHUU >KU3HU. HayuHble rumnoress
BO3HUKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M MaHcrnepMus. XUMHUYeCKas
HBOMIIOLMS. AOHMOT€HHBIM CHHTE3 OpPraHMYEeCKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEpUMEHTAILHOE MOATBEPKICHUE XUMHUUECKOW ABOMIOLIMH. HadaibHble 3Tansl
ouosornueckoit sBomonuu. ['mnoreza PHK-mupa. ®@opmupoBanue mMmeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIIOLMS.
DopMHUPOBAHNE OCHOBHBIX T'PYIII KUBBIX OPraHU3MOB.

Pazeutne xu3Hu Ha 3emie mo spam u nepuojaM. Karapxeil. Apxeiickas u
nporepo3oiickass Hpbl. Ilameosoiickas spa u €€ Nepuoibl: KEeMOPUMCKUIA,
OPJIOBUKCKHU, CHITYPUMCKUI, JEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHH.

Me3so30iickas 3pa 1 €€ nepuoIbl: TPHACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo3oiickass »pa W €€ mnepuoabl: MNaJICOrCHOBBINM, HEOrE€HOBBIM,
AHTPONOT €HOBBIN.



XapakTepuCTUKa KIMMaTa U IeoJOrMYecKux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLMU PACTUTENBHOIO U JKUBOTHOIO MHUpAa. ApoMopdo3bl y pacTeHHH U
KUBOTHBIX. [IosIBIIEHME, pacBET U BBIMUPAHKE TPYIII KUBBIX OPTraHU3MOB.

Cucrema OpraHMYEecKOro MHUpa KaK OTpaxeHue »3BomouuH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLMA YeNoBeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npeacraBieHuil o
MIPOMCXOXKJEHUU YenoBeka. Meroabl u3ydeHus aHTpornoreHe3a. CxoactBa
pa3nuyus YeJ0BEKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

HBuwxymue  cuiibl  (axTopsl) aHTPOIIOTEeHE3A. HacnenctBennas
W3MEHYMBOCTh M  €CTECTBEHHBIM 0TOOp. OOIIecTBeHHbI 00pa3 JKW3HH,
M3TOTOBJIEHUE OPYIUN TPYA, MBILLJIEHUE, PEYb.

OCHOBHBIE CTaIUM ¥ BETBU HBOJIIOLHUH YEJIOBEKA: aBCTPAJIONUTEKH, HYemoBeK
ymenslii, YenoBexk mnpamoxomamui, YenoBek HeaHAEPTAIbCKHM, YenoBek
pasymubIii. Haxonku uCKOMaeMbIX OCTaTKOB, BpEeMsl CYILECTBOBaHHUS, 00JIaCTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIHS.

Yenoseueckue packl. OCHOBHbIE  OONbIIME  pachl:  €BPOMNEOUTHAS
(eBpasmiickasi), = HErpo-aBCTpajoujiHas  (PKBaTOpuajibHasi),  MOHTOJOUJHAA
(a3maTcko-amMepHuKaHcKas).  UepTbl  MNPUCHOCOOJEHHOCTH  NIpEJCTaBUTENEH
YEJIOBEYECKUX pac K YCJIOBMSM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kpurtuka pacusma.

JdemoHcTpaumu:

[Toprpers: ®@. Penu, JI. Tlactep, A. WM. Omapun, C. Mumnep, I'. FOpu, Y.
[apBuH.

Tabmuiel U cxeMbl: «Bo3uuknoBenue CojHEUHOH CHCTEMEBI», «Pa3Butue
Opranmyeckoro Mupa», «PacturenbHas  kinetrka», <«OKuBOTHas  KIETKay,
«IIpokapuornueckas kieTka», «COBpeMEHHasi CHCTEMa OPraHHYeCKOro MHpay,
«CpaBHEHUE AHATOMUYECKMX YEpPT CTPOCHHUS YEJIOBEKA W YEJIOBEKOOOPA3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOBEKa», «J/IpeBHenmme monm», «/lpeBHue moam», «llepsbie
COBPEMEHHBIE IO, «UenoBeuecKrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxaenne  yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEPTablld, KPOMAaHbOHIIA), CIIENKH WJIIU
U300pakeHNs KaMEHHBIX OpYAMH IEpPBOOBITHOTO YeNoBeKa (KaMHU-YOIIIEpHI,
pyouna, ckpebna), TreoXpoHOJoruyeckass Taonuma, Kowiekuus «Dopmel
COXPAHHOCTH MCKOIIAEMBIX JKHUBOTHBIX U PACTECHUI.

JlaGopaTopHble U MpakTHYeCKUE PadOThI:

[IpakTtuueckast padora Ne 1. «/3ydueHue HCKOMaEeMbIX OCTaTKOB pacTEeHUU U
YKUBOTHBIX B KOJUICKLIHSIX).



DKCKypcHsl «OBONIOLMS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYUYHBIN WM KPaeBeIUECKU My3eil).

Tema 3. OpranusMbl U OKpPYKAOIIAfA cpeaa.

DKoJIorus KaK HayKa. 3aJaud U pazJieibl SKOJIOTUA. MeTobl SKOJIOTHYECKUX
VCCIIEIOBaHNNA. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeabl oOuTaHUsT OpPraHU3MOB: BOJHAs, HA3€MHO-BO3MAYIIHAs, MOYBEHHAas,
BHYTPUOpPraHU3MEHHas!.

Oxonornyeckne (¢daktopel. Knaccudukamus SKOJOTHYECKUX (HaKTOPOB:
abuotnyeckue, OWOTHMYECKHME W aHTPOINOreHHble. JlefcTBUE HKOJIOrMYEeCKUX
(bhakTOpOB Ha OPTraHU3MBI.

AlGuotnueckue (pakTophl: CBET, TeMIlepaTypa, BIaXHOCTb. DOTONEPUOAU3M.
[Ipucniocobynienust  OpraHu3MOB K  JCUCTBUIO  aOMOTHYECKUX  (PaKTOPOB.
buonornueckue puTMBI.

buotnueckue (hakTOopHI. Bunrel OMOTHYECKUX B3aIMOICHICTBUM:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOM03 U ero (opmel. Ilapazutusm, xooneparus,
MyTyajau3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HaXJEOHUUYECTBO). AMEHCAIM3M,
HEeUTpamu3M. 3HaueHHEe OWOTHUYECKUX B3aUMOJEHCTBUUA NJisl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKH monyiasiund. (OCHOBHBIE IOKa3aTenu
NOMYJISIUU: YHMCIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJMHaMuKa YUCICHHOCTHU MOMYJISIIUU U €€ perysiuusl.

JdemoHcTpaumu:

[Hoptpetsi: A. 'ymbonbar, K. @. Pynbe, 3. I'ekkens.

Tabmuupl 1 cxeMbl: kapta «IIpuponnsie 30HbI 3eminy», «Cpenbl oOUTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llomymsuumy, «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTH NOMYJSIUU UHDY30puH-TY(enbkuy, «IIumensie nenm».

JlabopaTopHble 1 NpakTHYecKHe padoThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHUH 13
pa3HbIX MECT OOUTAHHUS.

JlaGopatopnas padota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCa».

[IpakTnueckas padora Ne 2. «Iloacyér mIoTHOCTH MONYJISALMUNA pa3HbIX BUI0B
pacTeHUN.

Tema 4. CoolecTBa U IKOJI0rH4ecKre CHCTEMbI.

CoobmiectBO opraHu3MoB — OuoneHo3. CTpyKTypsl OuoOlleHO3a: BUIOBasd,
MpPOCTpAaHCTBEHHas, Tpoduueckas (muieBas). Bunabl-momuHantel. CBsA3u B
OuoLEeHO3e.

Oxonornyeckue cucrembl (d9kocuctembl). [lonsitue 00 »sKocuctemMe u
ouoreoreHoze. @DYHKIIMOHANBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYLIEHTHI,



KOHCYMEHTBI, peaylUeHThl. KpyroBopoT BEIIECTB M NOTOK 3HEPIUU B SKOCHUCTEME.
Tpodpuueckue (muuieBble) YpPOBHM OKOCHCTEMBI. [luineBple 1enu u CeTH.
OCHOBHbIE TIOKa3aTelld SKOCUCTEMbI: Ouomacca, MNPOAYKLHA. OKOJIOTHYECKHE
NUpaMuAbl: TMPONYKUWHU, YHUCICHHOCTH, OunomMaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTB, CAMOPErYyJIsILUs, pa3BuTHE. CyKIECCHS.

[IpupoaHbie IKOCUCTEMBL. DKOCUCTEMBI 03€p M peK. DKOCUCTEMA XBOMHOTO
WM [IAPOKOJIMCTBEHHOTIO JIeca.

AHTpOIIOr€HHbIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBIL. Y POOIKOCHUCTEMBI.
buonorudeckoe u X03siiICTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopazHoobpasue kak (akTop ycTOMUMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO Pa3HOOOpa3us Ha 3emIle.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctraB U CTpyKTypa
ouocheprr. XKuoe BemectBo u ero (ynkmuu. OcoOeHHOCTH OMochepsl Kak
rio0anpHOi dKocucTeMbl. JlMHaMHuYeckoe paBHOBecHE€ W oOpaTHas CBs3b B
ounocdepe.

KpyroBopoTsl BemecTs 1 OMOre0XMMHUYECKUE LUKIIBI JJIEMEHTOB (YIiiepo/a,
a3ota). 30HaNBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIU.

YenoseuecTBo B Ouochepe 3emiid. AHTPONIOreHHbIE U3MEHEHUS B Onocdepe.
['moGanbHbIE 3KOJIOrHUECKHUE TPOOIEMBIL.

CocymiecTtBoBaHue MIPUPOBI 151 YEJI0BEYECTBA. CoxpaHnenue
Oropa3zHooOpa3us Kak OCHOBa YCTOMUMBOCTU Ouocdepbl. OCHOBA pallMOHAIBHOTO
VIIPABJICHHUsT TPUPOJHBIMU pecypcaMud M HUX HCIONb30BaHue. JlocTkeHus
OMOJIOTUU U OXPaHA MPUPOIBI.

JdeMoHcTpanmum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuupbr u cxemsl: «llumeBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie cooOmectBa», «llenu nuTaHus», «IKOJOTMYECKas MUPaAMUAAY,
«buocdepa u yenoBek», «IKocUCTEMA MIUPOKOIUCTBEHHOTO JIeca», « DKOCUCTEMA
XBOMHOro  jeca», «buonenod Bogoéman, «ArpoiueHod», «lIpumepHbie
AHTPOIIOTEHHBIE ~ BO3JACHUCTBHS HA  OpUpoAy», «BakHednmme  MCTOYHUKH
3arpsi3HEHUsI BO3/lyXa W TPYHTOBBIX BOI», «llouBa — BakHeIIas COCTaBIAIOLIAS
ouocdepnly, «Paktopsl Aerpaganuu nouy, «llapaukoBbiit 3pdexT», «DakTopsl
paIMoOaKTUBHOTO 3arpsi3HeHust Ouochepbl», «OOmas cTpykrypa Ouochepb»,
«Pacnpoctpanenue xu3HM B Ouocdepe», «O30HOBBIA 3KpaH Ouochepb»,
«Kpyrosopor yriaepona B 6uocdepe», «KKpyroBopot azora B mpupoie.

O6opynoBanue: Mojenb-anruMkanus « TUnuuHble OUOLEHO3bD», TepOapuit
«PacTuTtenbHble cOOOIIECTBaY, KOUIEKIMU «buoneHno3y, «Bpeaurenu BaxxHeHITNX
CEeNIbCKOXO3MCTBEHHBIX KYIbTYp», TepOapud U KOJUIEKIMM pAacTeHUH WU
’KUBOTHBIX, MPUHAIEKAIIUE K PA3HBIM SKOJOTMYECKUM TIpyIlIaM OJHOIO BHJA,



Kpacnas xuura Poccuiickoit ®enepannu, U300paKeHHUs] OXPaHSEMbIX BHIOB
pacTEeHUN U )XUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI TIO
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBHIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBiauBalTCid TpeOOBaHUA K pe3yibTaTam
OCBOCHHUSI  OOy4YalOIMMHCS TpOrpamMM CpeIHero obOmiero oOpa3oBaHUSA:
JMYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JNHMYHOCTHBIX PE3YyJbTATOB OCBOEHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHUE OO0YJArOIIMMUCS POCCUUCKON
IPaKIaHCKON UIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOONpEeNEeNeHUI0, HaJluuyhe MOTHUBAllMU K OOy4eHHUI0  Ouoioruw,
LEJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUI JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH U HCTOPUYECKUX TPAIUIUN pa3BUTHS OHOJIOTMYECKOTO
3HaHUs, TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIIMXCSl PYKOBOJICTBOBATHCSl B CBOEH
JEATEIbHOCTA LIEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAaMH, MPUCYIIUMHU CUCTEME
Ouonornyeckoro 0o0pa30BaHUS, HAIUYUE SKOJIOTMYECKOrO IPaBOCO3HAHMS,
CIIOCOOHOCTHU CTAaBUTH LIEJIM U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MpenmeTa «buonorus» JocTUrarorcs B
€IMHCTBE Y4YEOHOH M BOCIUTATEIbHOW JEATENBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUMCKUMU COLUOKYIbTYPHBIMU, UCTOPUUECKUMH U JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHM, TPUHSATHIMU B OOIIECTBE MpaBUJIaMU M HOpPMaMU
MOBEJCHUSI U CIHOCOOCTBYIOT MPOLECCAM CaMOIO3HAHMS, CAMOBOCIHUTAHUS U
CaMOpPa3BUTHS, PA3BUTUSI BHYTPEHHEH TMO3UIMU JIMYHOCTH, MAaTPUOTU3MA,
YBOXEHHUS K 3aKOHY U NPABONOPSAAKY, YEIOBEKY TPyJda U CTapUIEMy MOKOJEHUIO,
B3aMIMHOTO YBaXXEHUS, OCEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACIICIUI0 U
TpaAuLMsIM MHOTOHAalMOHAIILHOrO Hapona Poccuiickoit depeparnuu, Opupoae u
OKpPYXKaloIIeH cpeje.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHS yuyeOHoro mpeamera «buomorus»
JIOJIKHBI OTpa)kaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYarolIuXcsi PyKOBOJCTBOBATHCS
chOpMUPOBAaHHON BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIN}, TO3UTUBHBIX BHYTPEHHUX  YOEKIECHHH,  COOTBETCTBYIOIIMX
TPaJIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PAaCHIUPEHUE KU3ZHEHHOIO
OIBbITA W OMNbBITA NEATEIBHOCTU B IIPOLIECCE peau3alid OCHOBHBIX HAIIPABICHUHN
BOCITUTATEJIbHOW JI€SITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOr0 BOCTIMTAHMS:

c(OpPMHUPOBAHHOCTh IPAKJAHCKOMN MO3UIIMKM O0YUaIOIIErocs Kak akTUBHOTO U

OTBETCTBEHHOIO YJIEHA POCCUICKOro 00IIeCTBa;



OCO3HAHHUE CBOMX KOHCTUTYLIHOHHBIX TpaB M OOS3aHHOCTEH, yBa)KECHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATETLHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWU Y4EOHBIX W IMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMIO3MIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSTH €€;

YMEHHE yYWUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOACH C Pa3HbIMU YOSXKICHUSIMH, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBIX, TO3HABATEIbHBIX M HCCIEAOBATENbCKUX 3a7a4, YBAKUTEIHLHOIO
OTHOIICHHWS K MHEHUIO ONIMOHEHTOB TMPU OOCYKIEHWU CIIOPHBIX BOMPOCOB
OMOJIOTHYECKOTO COJIEPIKAHMUS;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU IEATEIBHOCTH;

2) NIaTPHOTHYECKOT 0 BOCTIMTAHMS :

c(hOpMHUPOBAHHOCTh pPOCCHICKO IpaKJaHCKOM UJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHHUSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH IEpe.
Ponunoi, ropmoctu 3a CBOM Kpai, CBOWO PoauHy, CBOW SA3BIK U KYJIBTYPY,
MPOIILJIOE M HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MTPUPOJHOMY HACJICIUIO U MaMSITHUKAM TPUPOIBI,
JNOCTHKEHUAM Poccuu B HayKe, UICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWOJIOTHH, TOHWUMAaHUs 3HAYCHHS OWOJOTMU B TO3HAHWHM 3aKOHOB
MIPUPOIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 OOIIECTBA;

uneiHas yOoexJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHUIO M 3ammuTe OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIHTAHMSI:

OCO3HAHHUE JYXOBHBIX [IEHHOCTEN POCCUICKOTO HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallMI0 W MNPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTHPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPUHATHSA LIEHHOCTEW CEMEMHOW JKM3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3cTEeTHYECKOr0 BOCIIUTAHUS:

ACTETHYECKOE OTHOIIECHUE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHU;



NOHMMAaHHE 3MOIIMOHATIBHOTO BO3AECUCTBUS KUBOWU MPUPOJBI U €€ 1EHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHIO B pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHHE
IPOSIBJISITh Kau€CTBA TBOPUECKOMN JINYHOCTH;

5) ¢usuueckoro BocnuTaHUs, GOPMHUPOBAHMUS KYJIbTYPbI 310POBbSI U
IMOIMOHAIBLHOI0 0J1arONmoJIyYnsi:

NOHMMaHHWE U pealu3alus 3J0pOoBOro M 0Oe3omacHoro olpaza KHU3HU
(3mopoBoe  mUTaHWE, COOJIOJEHWE TUTMEHUYECKUX TMpaBUJl U HOPM,
cOaaHCUPOBAHHBIN PEXHUM 3aHATHH W OTABIXa, peryiaspHas Qu3udeckas
aKTUBHOCTbH), OEpEeKHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXMUYECKOMY 3/I0POBbIO;

NOHMMAaHHE [EHHOCTH TPaBWUJ HMHAWBHUIYATbHOTO M  KOJUIEKTHUBHOI'O
0€30IMacCHOr0 MOBEJEHUS B CUTYAIIUSIX, YTPOXKAIOIIMX 3/I0POBBIO U KU3HU JIIO/IEH;

OCO3HAHUE TOCIEICTBUN U HEMPUSATUS BPEIHBIX MPUBBIYEK (YNOTpeOICHUS
QJIKOT0JIs1, HAPKOTUKOB, KYPEHHS);

6) TPyI0BOro BOCIIUTAHMS :

TOTOBHOCTH K TPYAY, OCO3HAHHUE IIEHHOCTH MacTEPCTBa, TPYAOTI00uE;

TOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOW W COLMAIILHOM
HaNpPaBJIECHHOCTH, CIOCOOHOCTh MHUIIMHUPOBATH, MJIAHUPOBATH U CaAMOCTOSITETTHHO
BBITIOJTHSAT TAKYIO JIEATEIHHOCTD;

MHTEpPEC K Pa3Nu4HbIM cdepaM mpodecCHOHATBHON ACSITeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedt mpodeccun U pearu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE IIJIaHbl;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOr1YeCKOro BOCIIATAHMSA:

AKOJIOTUYECKH I[eIecO00pa3HOe OTHOIIEHHWE K MPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS OKOJIOTMYECKOM KYJIbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSA TOCTYNIKOB M OLEHKM HMX BO3MOXHBIX TIOCIEACTBUN s
OKpY>Karolen cpeibl;

OCO3HaHUE TJI00ATBFHOTO XapaKTepa KOJOTHYECKHX MpoOJieM U MyTel ux
peleHus;

CHOCOOHOCTh MCIIOJIb30BaTh NpUOOpeTacMble MPU HU3Y4YEHUU OUOJIOTUU
3HaHWST W YMEHHsS TIpU pEIIeHWH TPoOJeM, CBS3aHHBIX C PAMOHAIBHBIM
IPUPOJOIOIb30BaHUEM  (COONIOZEHHE  MpaBWJl  IMOBEACHHUS B IMPHUPOJE,
HalpaBJICHHBIX HAa COXpPAHEHHWE pPABHOBECHUS B DJKOCHUCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, Orochephl);



AKTUBHOE  HENPUATHE JIEUCTBUM, NPUHOCAIIMX BpPEd  OKPYXKaOUIEH
MPUPOJHON Cpeie, YMEHHE MPOrHO3UPOBATH HEOJIATrONMPUSTHBIE HKOJIOTHYECKUE
MOCJEACTBUS NPEANPUHUMAEMBIX JEUCTBUU U NIPEAOTBPALIATh UX;

HaJIMYHUE PA3BUTOrO HKOJOTMYECKOTO MBIILICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIbITa JIEATENBHOCTH 3KOJIOTUYECKOU HaINpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B TO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAIbHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTUYECKOU JAEATEILHOCTH 3KOJIOTHUYECKON
HaIPABJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO HA JTUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHTATENBCKOM KYJIbTYPhl KaK CpEACTBA
B3aUMOJEHCTBUS MEXY JIFOJbMU U IIO3HAHUS MUPA;

MOHWMAaHUEe CcrnenupuKku OWOJOTUM KaK HayKW, OCO3HaHUS e pOoJu B
(GbOopMUpPOBAaHUN PALMOHAIBHOIO HAYYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
Mpe/icTaBlieHus 00 OKpY)KarolleM MHUpe KaK O €IUHCTBE MPUPOJbI, YeJOBEKa U
o0IlleCTBa, B TO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpodsieM
COXpPaHEHUsI IPUPOJTHOTO PAaBHOBECHSI;

yOXKJIEHHOCTh B 3HAUMMOCTH OHWOJIOTMM Jii COBPEMEHHOW IHUBWJIM3ALIUU:
o0ecriedyeHns: HOBOTO YpPOBHSI DPAa3BUTHUS MEIUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJOTUH, CIOCOOHBIX  pelaTh PecypcHble  MPOOJIEMBI  Pa3BUTHUS
YeJI0BEUeCTBa, MOMCKA MYTEeH BhIXOAA U3 II100ATBHBIX DKOJOTUYECKUX MPOOJeM U
oOecriedeHusT  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAMOHATHHOMY
WCIIOIB30BAHUIO TPUPOIHBIX PECYpCOB U (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYCHHHM OWOJOTHYECKUX 3HAHUM B IIEJIAX
MOBBIILIEHUS OOIIeH KYJIbTYphl, €CTECTBEHHO-HAYyYHOM TpPaMOTHOCTH, Kak
COCTaBHOM YacTu (YHKIIMOHAIbHOM IPaMOTHOCTH OOy4aroummxcs, (popMupyemoit
pU U3y4EHUU OUOJIOTUY;

MMOHUMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM WCIOJb30BaTh TOJydaeMble 3HAHUS [JIsi aHaiu3a U
OOBSICHEHHUS SIBICHUN OKPYKAIOIIEr0 MHUpPa U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMeHHUE JenaTh OOOCHOBAaHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAy4yHbIX (PAKTOB U
VMMEIOIIUXCS JaHHBIX C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENILHO HCIOIb30BaTh OMOJOTUYECKUE 3HAHUS IS
perieHus npodJieM B pealIbHBIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHUE LEHHOCTM HAYYHOU JIESITEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEILHOCTh MHAUBUYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHHMIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHMW MO OMOJIOTMU B
COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJ/IbTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHUsI ydeOHOro mpeamera «buomorus
BKIJIIOYAIOT: 3HA4YMMbIe I (OPMUPOBAHUS MHUPOBO33PEHHS  OOYJArOIIHXCS
MEXKIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIEHAYUYHBIC MOHSTHS, OTPaKaAIOIIUe
I[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEMUPUKY METOIOB TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, IHEPTHUsl, SBJICHHE, MPOIIECC,
cUCTeMa, HAay4YHBIM (haKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieioBaHue,  HaONMIOJeHUWEe,  HU3MEpPEeHHe,  JKCIEPUMEHT U JpYrux),
YHHUBEpCaJIbHble Yy4eOHble JedcTBUs (TO3HABaTeNbHbIE, KOMMYHHUKATHUBHbIE,

PETYIATHBHBIE), obecreunBaronme dbopmupoBanue (GyHKIIMOHATBHON
IPAMOTHOCTH M COIMAJIbHONH KOMIIETEHIIMM OOY4YaloOIIMXCs, CIIOCOOHOCTD
00y4JaroImxcs UCII0JIb30BaTh OCBOCHHBIE MEXTUCIUILTHHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMS U  yHUBEpPCAJbHbIE yuyeOHbIE JEWUCTBUA B
IIO3HABATEJIbHON U COLMAIILHOM MPAKTHKE.

MeranpenMeTHbIE PE3YJbTaThl OCBOEHUS MPOrPaMMBbl CPEIHEro OOIIEro
o0pa3oBaHUs JOJIKHBI OTPAKATh:

Osanagenne YHMBEPCATbHBIMH yueOHbIMU NMO3HABATEIbLHBIMH
NeCTBUAMMU:

1) 6a30BbIe JJOrHYecKHe AeiiCTBHA:

CaMOCTOSITEILHO  (OPMYJIMPOBaTH W aKTyallM3UpoBaTh  Mpodiiemy,
paccmarpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IMPU OCBOEHUM 3HAHUU NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanm3a, CUHTE3a, CpaBHEHUS, KiIaccu(puKaluu, 0000IIEHNs), PACKPBIBATh CMBICI
OMOJNIOTUYECKUX MOHIATHM (BBIAENATH UX XapaKTEpHbIE NMPU3HAKH, yCTAaHABIUBAThH
CBSI3U C IPYTUMU MOHSATUAMM);

ONpEAeNATh UENH JACATEIbHOCTH, 337aBas NapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTH PE3YJIbTAThI IEATEIbHOCTH C MOCTABJICHHBIMU LIETISIMU;

UCMOJIb30BaTh OMOJOTMYECKUE MOHATHUS AJIs1 OOBSICHEHUSI (DAKTOB U SIBJICHUUN
YKABOW NPUPOJIBL;

CTPOUTH JIOTUYECKUE pACCYX ACHUS (MHAYKTUBHBIC, J€AyKTHUBHBIE, IIO
AHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTHM W MPOTHUBOPEUHS] B PACCMATPUBAEMBIX
SBIICHUAX, (POPMYIHPOBATH BHIBOBI U 3AKITIOUCHHUS;

IPUMEHSTH CXEMHO-MO/JIEJIbHBIE cpencTtea Ui IIPEACTABIICHHUS
CYLIECTBEHHBIX CBS3€H U OTHOIICHHN B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a



TAaKK€  NPOTHUBOPEYM  pPa3HOrO0  poOAd,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIAH PEUIEHUS MPOOJIEMbl C YYETOM aHAIM3a UMEIOIIMXCS
MaTepHaAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LIEJISIM, OLIEHUBATh PUCKH TIOCIIEACTBUI 1ESTEIBHOCTH;

KOOPAMHUPOBAaTh W  BBINOJHATH pabOTy B  YCIOBUAX  PEATBHOIO,
BUPTYaJIbHOIO 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTHUBHOE MBIIICHUE TIPU PEILICHUN KU3HEHHBIX MPOOJIEM.

2) 6a30BbI€ HCCIE0BATENBLCKHE TeHCTBHUS:

BJIaJIeTh HABbIKAMU y4e€OHO-MCCIIE0BATENLCKON U MTPOEKTHOM JAESTeNbHOCTH,
HaBbIKaMHM  paspeuieHuss npoOjeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IOMCKY METOJ/IOB PELIEHUS TPAKTUYECKUX 3aa4, IPUMEHEHHUIO
Pa3IMYHBIX METOJOB ITO3HAHUS;

UCIOJIb30BaTh pPa3jJU4HbIe BUABl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpIpeTaluy, NPeoOpa3OBaHUIO U MPUMEHEHUI0 B Y4E€OHBIX
CUTYaIUsIX, B TOM YUCJIE IPU CO3/1aHUN YYEOHBIX U COLIMAIIBHBIX IPOEKTOB;

(opMUpOBaTh HAYYHBIH TUIT MBIIUICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METOAAMU;

CTaBUTh M (QOpPMYIMpPOBAaTh COOCTBEHHBbIE 3a7aud B 00pa3oBaTEIbHOMU
JEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJM3MpOBATh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HAaXOAUTh apryMEHThI Ui JO0Ka3aTeJbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH PELLIECHUS;

AHAIM3UPOBATH TIOJYYEHHbIE B XOJE pEIICHUsS 3aJayd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLEHKY HOBBIM CUTYAllUsSIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBJIATH IIeJICHANPABICHHBIA TMOUCK IMEPEHOca CPEACTB M CIIOCOOOB
NeCcTBUS B TPOPECCUOHANBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEJIbHYIO M MPAKTHUYECKYIO 001acTH
KU3HEIEATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX IPEAMETOB;

BBIIBUTATh HOBBIE WJIEH, MpEIaraTh OPUTHHAIBHBIE MOAXOAbl U PELIEHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, TOMYCKAOLUE aJIbTEPHATUBHBIC PELICHMUS.

3) padora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMALMK (TEKCTEe Y4eOHOTO
nocoOus, HAyYHO-TIONYJIIPHOW JIUTEpaType, OHOJOTMYECKUX CJOBapsAX H
CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B WHTepHeTe), aHamu3MpoBaTh



UH(GOPMAIUIO PA3TUYHBIX BUAOB U (DOPM MPEICTABICHUS, KPUTUYECKU OLCHUBATh
€€ TOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopmMymupoBaTh 3aPOCHl M MPUMEHSATH PA3IMYHBIE METOMABI MPHU TOUCKE H
otOope Ouonoruueckor nHGoOpMaIUU, HEOOXOJUMON JIsl BBIMIOJHEHUS] Y4EOHBIX
3ajay;

npuoOpeTaTh OMNBIT HCIOIb30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHiA, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOIB30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMANbHYIO  (OopMy  TpencTaBICHUS
Oouonorndyeckoil nHbpopManuu (CXeMbl, rpaduKu, TUArPaMMbl, TAOJUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4YHBIM $3bIK B KaueCcTBE CpeacTBa mpu padoTre ¢
Oouonornyecko uHGOpMaNMEl: NPUMEHATh XUMHUYECKHE, (UINYECKUE U
MaTeMaTU4YeCKhe 3HAKU U CHUMBOJBI, (PopMynbl, abOpeBHATypy, HOMEHKIATYpY,
UCTIONBb30BaTh M MNpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJaJeTh  HaBbIKAMM  DPACIIO3HABaHUS M 3alUThl  WHGOOpMAINH,
MH(}OPMAIIMOHHON 0€30MMaCHOCTH JTUYHOCTH.

OgyajeHNe YHUBEPCAJIbHBIMY KOMMYHUKATUBHBIMH J1€fiCTBUSIMU:

1) o0menue:

OCYIIIECTBIISITh KOMMYHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO y4acCTBOBATH
B JIMAJIOre WM JAUCKYCCHUHU MO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKACHUS OTHOCHUTEIHLHO BBIMOJHEHUS TpPEAiaraeMoi
3aJja4¥, YYUTHIBaTh WHTEPECHl U COTIACOBAHHOCTh MO3UIUN JAPYTUX yYACTHUKOB
JIAajiora Ui JUCKYCCHUH ),

pacro3HaBaTh HeBepOAJbHBIE CpEACTBA OOIICHHS, MOHUMAaTh 3HAYCHHE
COLMATILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIlHi,
YMETb CMSTYaTh KOH(JIUKTHI U BECTU MEPErOBOPHIL;

BJIAJ€Th PA3IUYHBIMH CIIOCOOaMU OOIIEHUS W B3aHMMOJCHCTBHUS, MOHUMATH
HaMEpEeHUs IPYrux JIOACH, MPOSIBISITh YBAKUTEIHLHOE OTHOUIEHHUE K COOECETHUKY
U B KOPPEKTHOM opMe (HOpMyINpOBaTh CBOM BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHUSI C HCIIOJIb30BaHHEM
S3BIKOBBIX CPEJCTB.

2) COBMeCTHAS 1eATEILHOCTD:

MOHUMAaTh U HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHUIYyaTbHOU
paboThI MpU pelICHUH OUOJIOTUYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMEHEHHS TPYIIOBLIX (OPM B3aUMOACHCTBUSA MPH PEIICHUH YI€OHOW 3a/1a4H;

BBIOMpPATh TEMAaTUKy M METOJbI COBMECTHBIX IEHCTBUU C Y4ETOM OOIIUX
WHTEPECOB M BOBMOXKHOCTEH KaXKJIOTO UJIeHa KOJJIEKTHBA;



IPUHUMATh LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPIMHUPOBATh JEHCTBUS 110 €€ IOCTHIKEHHUIO: COCTaBJIATH ILIAH JEHCTBUH,
pacrpenensTh pojid ¢ Y4ETOM MHEHMHM YYaCTHHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KAadye€CTBO CBOETO BKJIAJa M KaXJOr0 YYACTHUKA KOMAHIBI B
o0IUit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE TPOEKTHI, OLEHHWBATh HAEH C TO3ULUUU HOBU3HBIL,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAUMMOCTH;

OCYHIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3NIMYHBIX
CUTYaIUsIX, TPOSBIISATh TBOPUYECTBO U BOOOpaKEHHUE, OBITH MHUIIUATHBHBIM.

OBJaieHne YHUBEPCATbHBIMY PeryJATUBHBIMHY J1€iICTBUSIMU:

1) camoopraHu3anms:

UCMOJIb30BaTh OHOJOrMYECKWe 3HAHUS JUIA BBIABICHUS MpOOJeM M UX
pElIeHHS B )KM3HEHHBIX U YU€OHBIX CUTYAIIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOIMYECKHMX 3HAHUI LEJIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JIEMCTBUAX M MOCTYNKAaX MO OTHOIIEHUIO K KUBOW IPHUPOZE,
CBOEMY 37I0POBBIO U 30POBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IO3HABATEIBHYIO JEATENBHOCTD, BBISBIATH
npoOJIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33Jaull B 00pa30BaTEIIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIbHO COCTAaBJIATh IUIaH pElEeHUs NpoldJieMbl ¢ Yy4ETOM
HMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYALHSIM;

pacimpsATh paMKHA y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEeArno4YTeHU;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peleHue;

OIICHUBATh MPUOOPETEHHBIH OIMBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TMPOSIBICHUIO HIUPOKOH JPYAUIMU B
pa3HBIX OOJIACTSIX 3HAHUM, MOCTOSHHO TIOBBIIATH CBOW OOpa30BaTEIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJaJ€Th  HABbIKAMHM  IIO3HABAaTEIbHOW  pedueKCMu  Kak  OCO3HAHMUS
COBEPIIAEMBIX JEUCTBUA U MBICIUTEIBHBIX IIPOLECCOB, WX pE3YyJbTaTOB H
OCHOBaHU, MCIOJB30BaTh NPHUEMBI pediekcuu Ui OLEHKUW CUTyaluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLECHHMBATH PUCKA M CBOEBPEMEHHO IIPUHMMATh PEUICHUS II0 HX
CHUKEHUIO;



IPUHUMATh MOTHMBBI M apryMEHTbl JPYIMX IIPU aHaIU3€ pe3ybTaToOB
JEATEIIbHOCTH;

3) npuHATHE cedsl M APYTHUX:

NPUHUMATh ce0sl, TOHUMAasi CBOU HEJTOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTMBBI M apryMEHThl JPYIMX IIPA aHaJIU3€ pe3ybTaToOB
NEATEIIbHOCTH;

NpU3HABATH CBOE MPABO U MPaBO APYrUX Ha OMIMOKHU;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOro YeIOBEKa.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTrHbie pe3ynabTarhl ocBoeHusi mporpammbl COO mo Ouojoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT CHelu(pUUecKre A yueOHoro npenmera «buomorus»
HAy4YHbIE 3HAHMSI, YMEHHUS U CIOCOObI AEHCTBUI MO OCBOCHHIO, HHTEPIPETAUU U
peo0pa30BaHUIO 3HAHWUW, BUABI JESATEILHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUSA U
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YYEOHBIX CUTYaIUsX, a TAKKE B PEATbHBIX
’KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme mnpeameTHbie
PE3YJIbTATHI PECTABIEHBI MO ToJaM 00y4eHHUS.

[IpenmeTHbIE pe3yabTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJIU OMOJOTMHU B CUCTEME HAYYHOI'O
3HaHMUSI ECTECTBEHHBIX HayK, B (OPMHPOBAHUHU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpPa M HAyYHOTO MHPOBO33PEHHUSA, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE Owojoruu, GYHKIUOHATHHOU
IPaMOTHOCTHU Y€JIOBEKa JJIs PEIICHUS KU3HEHHbIX 3a/1a4;

YMEHUE pacKphIBaTh CoOJep)KaHWE OHUOJIOTMYECKUX TEPMHHOB U TOHSTHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (OOMEH BEIECTB M IMpeBpalleHHe
HHEPTUM), TOMEOCTa3 (CaMOpPEryJIsAlusl), YPOBHEBAs] OpPraHU3allMs >KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEIEHNE (PENPOAYKISA), HACIEACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U
pa3BUTHE;

YMEHUE U3JIaratb OHONOTMYECKUE Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsA, LIEHTpajbHasl JIOrMa MOJIEKYJsipHOW Owuonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 IieHTpax MHOroooOpasus u
MPOUCXOXKJEHUS KyIbTypHBIX pacTteHuid H. V. BaBuiioa), onpenensth IpaHUIlbI
UX IPUMEHUMOCTH K JKHBBIM CUCTEMAM;

YMEHHE BIIAJIETh METOAAMHU HAYYHOTO MO3HAHUSA B OMOJIOTMU: HAOIIOICHUE U
OIMCAHHUE YKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMI, OpPraHW3alus U IPOBEICHHE
OMOJIOTUYECKOT0  JKCHEPUMEHTAa,  BBIIBW)KEHUE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTA MEXIY HCCIEAYEeMbIMH BEJIMYMHAMHU, OOBSICHEHUE TOJYyYEHHBIX



pE3yJIbTATOB, MCIOJb30BAHHBIX HAYYHBIX IMOHSATHUWA, TEOPUI U 3aKOHOB, YMEHHUE
JIeaTh BHIBOBI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICJATH CYIIECTBEHHbIEC NMPU3HAKU BHPYCOB, KJIETOK IMPOKAPHOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHA BEILECTB M IMPEBpAIlEHUs] SHEPrUU B KIETKe, (POTOCHMHTE3a,
IUTACTUYECKOTO0 M DHEPreTUYecKkoro oOMeHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIJIOIOTBOPEHMS, PA3MHOXKEHHS, HWHIUBUAYAIbHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPUMEHSATh MOJYyYEHHbIE 3HAaHUS AJI1 OOBSCHEHUS OHOJOTHYECKUX
MPOLIECCOB U SIBIICHUM, JJISl MPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LENbl0 obOecrieueHUs: O€30MacHOCTH CBOETO 3I0POBbS M 370POBBS
OKpY>KaroIIUX JIOJeH, COOII0/IEHHUSI HOPM T'PaMOTHOT'O MOBEJEHUSI B OKPYXKalolen
NPUPOJHON Cpele, MOHUMAHUE HEOOXOTUMOCTH HCIHOJIb30BAaHUS JOCTHXKCHUMN
COBPEMEHHOM ouosoruu u OUOTEXHOIOT U UL palMOHAIILHOTO
HPUPOIOIOJIE30BAHNS;

YMEHHE peuiaTh 3JIEMEHTApHblE TE€HETUYECKHME 3aJaul Ha MOHO- H
JTUTHOPUIHOE CKpElIMBaHue, CICIJICHHOE HAaCleI0BaHUEe, COCTaBJIATh CXEMBI
MOHOTMOPHUIHOTO CKpPEUIMBAHUS U1 MPEICKAa3aHUsl HACIEAOBaHUS MPU3HAKOB Y
OpPraHu3MOB;

YMEHHE BBIIOJHATH JIA0OPATOPHBIE U MpaKTUYECKHUe pPadoThl, COOJIOIATh
npaBmiIa MpHu padoTe ¢ y4eOHBIM U Ja00PaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIEHWBAaThb W HMHTEPIPETUPOBATH HH(OpPMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOYAIOIIYIO [ICEBIOHAYYHbIE 3HAHUSA U3
Pa3IMYHBIX UCTOYHUKOB (CpEICTBAa MAacCOBOM MH(OPMAIIUHU, HAYYHO-TIOMYJISIPHBIC
MaTephalibl), 3TUYECKHE AacleKThl COBPEMEHHBIX HCCIEAOBAaHUN B OHOJIOTHH,
MEAUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO037aBaTh COOCTBEHHBbIE IHCHMEHHbIE M YCTHBIE COOOILEHUS,
0000111251 OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX MCTOYHUKOB, FPAMOTHO
UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA ydeOHOro mnpeamera «buonorus» ¢ 11
KJlacce JOKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHHU B CHCTEME HAYYHOTO
3HAHUSl E€CTECTBEHHBIX HayK, B (POPMHUpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAyYHOTO MHPOBO33PEHUSA, O BKIIAJE POCCUUCKUX U
3apy0eKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OuoJOorud, GYHKIHOHATBHOU
IPaMOTHOCTHU Y€JIOBEKa AJIs PEIIeHUs KU3HEHHbIX 3a/1a4;

YMEHHE pPACKpBIBaTh COJEp)KaHWE OMOJOTMYECKHX TEPMHHOB W IMOHSTHIL:
BU/I, TIONYJISAIUsSA, TeHODOH I, DBOJIONUS, ABUXKYIIUE CUIIBI ((PaKTOpPBI) IBOIIOIHH,
MPUCIOCOOJIEHHOCTh OPraHU3MOB, BUA000pa30BaHKE, SKOJOTHYECKUE (HaKTOPBHI,



ADKOCHUCTEMA, MPOAYIEHThI, KOHCYMEHTBI, PpPEAYUEHTbl, LENH MNUTAHUS,
HKOJIOrMYecKasl mupamMuaa, OuoreoreHos, ouocdepa;

YMEHHE u3JlaraTb OHOJOTMYECKHME TEeOpuH (PBONIIOLMOHHAS Teopusa Y.
JlapBuHa, CHHTETHYECKass TEOpHUS DJBOJIIOIMHU), 3aKOHbI MU 3aKOHOMEPHOCTH
(3apoasieBoro cxonctea K. M. bopa, uepenoBanusi riaBHBIX HaIpaBJICHUN H
nyreit oo A. H. CeseprioBa, yuenuns o 6uochepe B. . Bepnaackoro),
OTIPEIEIATh TPAHUIIbI UX MPUMEHUMOCTHU K KUBBIM CHCTEMaM,;

YMEHHE BIIJIETh METOJaMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOJCHUE U
OMMCAHHUE YKUBBIX CHUCTEM, MPOLECCOB M SIBICHUM, OpraHu3alusi U IMPOBEJACHHE
OMOJIOTUYECKOTO  OJKCIEPUMEHTa,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTA MEXKIY HCCIEAYeMbIMA BEIUYMHAMHU, OOBSCHEHUE TMOIYICHHBIX
pEe3yJbTAaTOB, WCIOJb30BAHHBIX HAYYHBIX NOHSATUW, TEOPUNA M 3aKOHOB, YMEHHE
JieJaTh BBIBOABI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBIJIEIATh CYIIECTBEHHBIC MPU3HAKK CTPOCHUS OHOJOTHYECKUX
OOBEKTOB: BHUJOB, TMONYJSALUNA, TPOAYLHEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTeOIIeHO30B M  JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JEHCTBHUSI HKOJIOIMYECKMX (DAaKTOPOB HAa OpPraHU3MbL, IMEepeHoca
BEILIECTB M TMOTOKA JHEPrUM B IKOCHUCTEMAX, AHTPONOTCHHBIX HM3MEHEHUH B
HKOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB U OMOr€OXUMHUYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJyYEHHbIC 3HAHUS JJI1 OOBSCHEHUS OUOJOTHYECKUX
IIPOLIECCOB W SIBJIEHUW, JUIsl NPUHATUSA MPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C LENbl0 obecrieueHUs: O€30MacHOCTH CBOETO 3I0pOBbS M 370POBBS
OKpYKarOUIUX JIFOJEH, COOJII0IEHUS] HOPM TPaMOTHOT'O TTOBEICHUS B OKPY)Karollei
OPUPOJHON Cpelle, MOHUMAHUE HEOOXOJUMOCTH HCIHOJIb30BAaHUS JOCTHXKCHUMN
COBPEMEHHON OMOJIOTHH ISl pAIlMOHATBHOTO TPUPOIOTOIb30BAHUS;

YMEHHE pellaTh dJEeMEHTapHble OMOJIOTMYEeCKUe 3a7auu, COCTABISATH CXEMBI
MepEeHOCca BELIECTB U IHEPTUM B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHE BBIMIOJHATH JIA0OpaTOPHbIE W MPAKTUYECKHE PAOOTHI, COONIOAATH
npaBujia mpu padore ¢ yaeOHBIM U JIa0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OIICHMBATh M HMHTEPIPETHPOBATh WHOOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKJIIOYAIONIYIO IICEBJIOHAYYHBIC 3HAHUA U3
pa3IMYHbIX UCTOYHUKOB (CpelICTBAa MAacCOBOM MH(OpPMALMU, HAYYHO-TIONYJIIPHBIE
Marepualibl),  paccMaTpuBaTh  IJ100ajbHBIE  DKOJIOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULHIO;

YMEHHE CO037aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
0000111as1 OMOIOTUYECKYI0 MH(POPMAIIUIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUIHBIN armapar OUOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHUe pa3iesioB U TEM (undpoBbie)
Ne n/m Konrpoasnbie | IIpakruyeckue
NporpamMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
bu6moreka [JOK
1 bronorms kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble cCTEMBI U UX OpraHu3alus 1 bubmorexa [IOK
p a https://m.edsoo.ru/7f41c292
bubmioreka I[IOK
X i 1
3 MMUYECKHIA COCTAB U CTPOCHUE KIIETKU 8 httos://m. edsoo.ru/7 41292
bu6moreka [JOK
4 PKH3HEZSATENLHOCTE KICTKH 0 https://m.edso0.ru/7f41c292
5 Pa3mHOXEeHME M MHIUBHUIyaIbHOE Pa3BUTHE 5 1 bubmmoreka [IOK
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE M I3MEHUYUBOCTD 8 15 bubmioreka [IOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opranu3MoB. OCHOBBI 3 bubmuotexa [IOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
8 PezepBHOE Bpems 1 brbmmorexa [OK
P P https://m.edso0.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4



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

11 KITACC

KosauvecTBo 4acoB JIeKTPOHHBIE
HaumeHoBaHue pa3/ieJioB U TeM uudposbie
Ne n/m P Kourpoasnbie | Ilpakruyeckue (uubp )
NporpaMmblI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
bub6moreka [JOK
1 9 1
BOMOIHOHRAS GHOTOT A https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHME U Pa3BUTHE )KU3HU HA 9 05 bubmotexa [IOK
3emite ' https://m.edsoo.ru/7f41cc74
but6moreka IIOK
3 OPraHH3MBI H OKpYAIOLIAs CPeAa > ! https://m.edsoo.ru/7f41cc74
4 Coo01recTBa 1 HKOJIOTHYECKUE CUCTEMBI 9 bubmorexa LIOK
- https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2
CICPBHOC Bpentt https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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




HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoanuecrBo 4yacoB DJIEeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoabsubie | IIpakruyeckue A bp
n/n Bcero H3yYeHus1 | oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/216c645¢
Metoapl MO3HAHUSA )KUBOW IPUPOJIBI.
[IpakTnueckas padorta Ne 1
2 «HMcnonp30BaHuE pa3IMIHBIX 1 0.5 https://m.edso00.ru/2636364b
METOOB MPH U3y4YEHUU
OMOJIOTUYECKUX OOBEKTOBY
3 Buonoruueckue cucTemsl, MPOIECCH 1 https://m.edsoo.rulca2lcche
U UX U3y4YEHHUE
4 KHMIIECKHH cOCTaB KieTKHL. Bojta 1 https://m.eds00.ru/1777ba96
MUHEpaJIbHBIE COTH
5 benku. CocraB u cTpoeHue 6eIKoB 1 https://m.edsoo.ru/b54c5a43
depMeHTh — OUOJIOTHYECKUE
Katanuzatopsl. JlabopaTtopHas
paborta Ne 1 «3yueHue
6 . 1 0.5 https://m.edsoo.ru/cldllaca
KaTaJIUTUYECKONW aKTUBHOCTH
(bepMeHTOB (Ha mpUMepe aMuIas3bl
WJTM KaTaJasbl)»
VYrineBonsl. Jlunuasn 1 https://m.edsoo.ru/5d1cef76
8 Hyxneunossie kucinotsl. ATD 1 https://m.edso00.ru/948bf536
nu
9 CTOPHI 1 METORR H3yCHHA 1 https://m.edsoo.ru/b3ab8e68

kietku. Knerounas reopust



https://m.edsoo.ru/216c645c
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/ca21cc6e
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/5d1cef76
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/b3ab8e68

Knerka kak 1iemoctHas >xuBas

10 https://m.edsoo.ru/5c5ca96a
cucrema
CrpoeHue 3yKapuOTHYECKOW KIIETKHU.
JlabopaTopHas pabora Ne 2
«3yueHne CTpOeHHsI KIIETOK
11 pacTeHuid, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/da486e89
OakTepuil 0] MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEnapaTax u ux
OITHCaHUE»
12 OOMeH BeIeCTB WM MEeTa00In3M https://m.edsoo.ru/b53dd961
13 ®dotocunTe3. XeMOCHHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTuyeckuii oOMeH https://m.edsoo.ru/4a9675c8
JKu3HEHHBIN UK KIICTKH. [|enenne
kietku. Mutos. JlabopaTopHas
15 pabota Ne 3 «HaOimoieHre MUTO3a B 05 https://m.edsoo.ru/6e28ab92
KJIETKaX KOHYMKA KOPEIITKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Brocues benka. Peaxups https://m.edso0.ru/5ccfbeb5
MaTPUYIHOTO CHHTE3a
17 Tpancnsus — OUOCHHTE3 Oerka https://m.edsoo.ru/396ea3f2
18 HerteTouibie QOpMBI K3l — https://m.eds00.ru/8177638b
BHUPYCBI
19 DopMbl pa3MHOXKEHHUS OPTaHU3MOB https://m.edso00.ru/96a7fce8
20 Meiio3 https://m.edsoo.ru/fad784a8
OO0pa3oBaHUE U Pa3BUTHUE MTOJTOBBIX
21 IICTOK. OIIOAOTBOpCHHE. 05 https://m.eds00.ru/6373f7d2

JlabopaTopHas pabora Ne 4
«M3ydeHne cTpoeHus MOJIOBbIX



https://m.edsoo.ru/5c5ca96a
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/5ccfbeb5
https://m.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2

KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

22

WNHnuBuayansHOE pa3BUTHE
OpPraHu3MOB

https://m.edsoo.ru/2a4596e4

23

I'enernka — Hayka o
HACJIEACTBEHHOCTU U U3MEHUYHUBOCTH

https://m.edsoo.ru/fc39b86¢c

24

3aKOHOMEPHOCTHU HacleI0BaHUs
pU3HAKOB. MoHOrHOpUAHOE
CKpelLIBaHHe

https://m.edsoo.ru/621afldd

25

JluruOpugHoe CKpenmBanue. 3akKoH
HE3aBHCHMOI0 HACJIEI0BaHUS
MPU3HAKOB

https://m.edsoo.ru/b8f7fe72

26

CuenneHHoe HaclIe10BaHHE
npu3HakoB. JlabopaTtopHas paborta
Ne 5 «3y4yenue pe3ysbTaToB
MOHOTHOPUIHOTO ¥ AUTUOPUHOTO
CKpEeIIMBaHus y Apo30(puiIbl Ha
TOTOBBIX MHKpOITpenapaTax»

0.5

https://m.edsoo.ru/634751fe

27

T'enernka moma. HaciaegoBanue
MPU3HAKOB, CIICMIJIEHHBIX C MOJIOM

https://m.edso0.ru/472h335

28

N3menunBocts. Henacnencrsennas
U3MeH4YHMBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenue
MOIU(UKAIMOHHON U3MEHUYHUBOCTH,
[IOCTPOEHUE BapUAIL[MOHHOIO psifa U
BapUaLIMOHHON KPUBOI»

0.5

https://m.edsoo.ru/a81bbffl

29

HacnencrBennast UBMEHUYHUBOCTb.
JlabopaTtopHas pabora Ne 7.

0.5

https://m.edsoo.ru/b3c33d24



https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/472b3f35
https://m.edsoo.ru/a81bbff1
https://m.edsoo.ru/b3c33d24

«AHanu3 MyTalui y 1po30¢uibl Ha
FOTOBBIX MUKpOIIpenapaTax»

30 I'enetnka uenoBeka 1 https://m.edso0.ru/9a8c8d99
PesepBHbIii ypok. O60011I€HHE TTO

31 TeMe «HacaencTBeHHOCTD U 1 https://m.eds00.ru/879866c6
N3MCHUYUBOCTH OpFaHI/IBMOB))

32 Cenekuys Kak Hayka U poOLECcC 1 https://m.edsoo.ru/fcf6d1d6

33 MeTOHHUH HOCTHACHHA CEICKIIIH 1 https://m.edsoo.ru/aeal7cfc
paCTeHI/II/I 1 ) KUBOTHBIX

34 brorexnosoris kak oTpaci 1 https://m.edsoo.ru/b94f9a7e
MIPOM3BOJICTBA

OBIIEE KOJIMYECTBO YACOBIIO 34

I[TPOIT'PAMME



https://m.edsoo.ru/9a8c8d99
https://m.edsoo.ru/879866c6
https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

11 KITACC

Kosau4vecTBo yacoB JIeKTPOHHBIE
Ne Mara uu(ppoBbIe
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bceero H3yYeHUus | oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl

1 DBOJIOLHUS U METO/IbI €€ N3yUeHUs 1 https://m.edsoo.ru/f765e251
" -

2 ROPEH pERBET TpEACTAReE 1 https://m.edso0.ru/f7236852
00 IBOMIOIUU

3 MukposBomronus 1 https://m.edsoo.ru/92e2cb7c
[HonynsAauus Kak aneMeHTapHas
€IMHMIA BUJA U 3BOJIOLUH.

4 JlabopatopHas pabora Ne 1 1 0.5 https://m.edsoo.ru/6c23fccc
«CpaBHeHHE BUOB MO
MOP(}HOIOTHYECKOMY KPHTEPHIO

5 ABiiyLlie CHbl (J1eMeHTapHbie 1 https://m.edsoo.ru/c9ca7ec?
(hakTOpHI) IBOIOIHH

6 EcrectBenHsbIil 0T0Op 1 ero Gpopmsl 1 https://m.edsoo.ru/6e175a57
Pe3ynbTaTe! 3BONMIOIINNA:
IPUCIOCOOJIEHHOCTh OPraHU3MOB U

0 . JIab

7 SR e s 1 0.5 https://m.edsoo.ru/2d74ae19
paborta Ne 2 «Onucanue
IPUCIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIBHOTO XapaKTepa
H

8 ATPaBIICHI K ITyTH 1 https://m.edsoo.ru/cec9b353
MaKpO3BOJIOLIUH

9 HeobpatumocTs 3BoIIOIINHT 1 https://m.edsoo.ru/88f6dcd6

10 Hcrtopus xku3Hu Ha 3eMiie ¥ METO/Ibl https://m.edso0.ru/19b89985



https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/6c23fccc
https://m.edsoo.ru/c9ca7ec2
https://m.edsoo.ru/6e175a57
https://m.edsoo.ru/2d74ae19
https://m.edsoo.ru/cec9b353
https://m.edsoo.ru/88f6dcd6
https://m.edsoo.ru/19b89985

€€ n3ydeHus

T'unoressr IIPOUCXOXKICHUS )KU3HU

11 https://m.edsoo.ru/7f268fle
Ha 3emie

12 PasBiTHE HKUSHH Ha SeMuIe 110 dpan https://m.edso0.ru/45189341
U TIeproJIaM
OCHOBHHC 3Tallbl 9BOJIFOIINHN
paCTPITeJIBHOFO N JKUBOTHOI'O MI/Ipa.
I1 3] Ne 1

13 paKTiicckasd pabora 05 https://m.edsoo.ru/f256a36b
<<I/I3yT-I€HI/I€ HNCKOIIAa€MBIX OCTAaTKOB
pacTeHul 1 )KUBOTHBIX B
KOJUIEKIHASIX

14 Cospemennas cuctema https://m.edsoo.ru/58f9116e
OpPraHU4YeCcKOro Mupa

15 DBOIOLMS YeJI0BEKa (aHTPOIIOTeHE3) https://m.edsoo.ru/b4c1d468

16 Jlpwicymue cubt ((paxToper) https://m.edsoo.ru/7ad55eb9
aHTPOITOreHe3a

17 (OCHOBHBIE CTa MK SBOTIOMHH https://m.edsoo.ru/81d88b86
YyeJIoBeEKa

18 Hlenopeteckue packl  PUPOAIHKIC https://m.edsoo.ru/2374alel
ajJanTanyy 4eaoBeKa
PesepBHbIii ypok. O0001IEHHE 110

19 TeMme «BO3HUKHOBEHHE U Pa3BUTHE https://m.edsoo.ru/dd4662c2
JKU3HU Ha 3emiie»

20 DKoorus Kak Hayka https://m.edsoo.ru/abf8ch57
C o

21 DE/AILT OOUTAHIA M SKOIOTHACCKHIE https://m.edsoo.ru/9d2ca73f
(akTopbl
A .

22 OuoTHICCKHE GAKTOpEI 05 https://m.edsoo.ru/afad9188

JlabopaTopHas paborta Ne 3.



https://m.edsoo.ru/7f268f1e
https://m.edsoo.ru/45189341
https://m.edsoo.ru/f256a36b
https://m.edsoo.ru/58f9116e
https://m.edsoo.ru/b4c1d468
https://m.edsoo.ru/7ad55eb9
https://m.edsoo.ru/81d88b86
https://m.edsoo.ru/2374a1e1
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B denepanpHBIX B pernOHATBHBIX TPOIEAYPaX OIEHKH KauecTBa 00pa3oBaHUs

UCTIOJIb3yeTCs MepeueHb (Koaudukarop) pacrnpeneneHHbIX M0 KiaccaM
MPOBEPSIEMbIX TPEOOBaHUH K pe3yIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTebHOM
IPOTPaMMBI CPETHETO OOIIET0 00pa30BaHUs U JIIEMEHTOB COJIEPKAHHUS TI0

OHOJIOTHH.

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOTI'PAMMBbBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yIbTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrPpaMMBbI CpelHero 001ero 00pazoBaHus

CdopMupoBaHHOCTh 3HAHUW O MECTE M POJM OMOJIOTHU B CHCTEME
HAyYHOT'O 3HaHUS €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUH COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MUPAa U HAYYHOTO MHUPOBO33PEHHS; O
BKJIaJIe POCCUUCKUX W 3apyOeKHBIX YYEHBIX-OMOJOTOB B DPa3BUTHE
Ouonoruu; (yHKIIHMOHATHHOH T'PAaMOTHOCTH YeJOBEKa [l PEIICHUS

JKHU3HCHHBIX 3aJa4

YMeHue packpbiBaTh COJEp)KaHHE OHOJOTHUYECKHX TEPMHUHOB W
MOHSTHI: JKU3HB, KJIETKA, OPraHu3M; MeTaboau3M (0OOMEH BEIIECTB H
NpEeBpalllEHUe »HHEPruu), TOMeocTa3 (camMoperyisuus), ypOBHEBas
OpraHu3alus KUBBIX CHCTEM, CaMOBOCIPOU3BEIECHUE (PEIpPOAYKIIHS),

HACJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U PA3BUTHUC

YMmeHue uznaraTb OMOJIOTHYECKUE TeOpUH (KJIETOYHAsl, XpOMOCOMHas,
MyTtanuroHHas), 3akonbl (I'. Mennens, T. Moprana, H.J1. BaBunosa) u
yueHHus (0 LIEHTpaX MHOrooOpasusi U MPOUCXOKICHUS KYJIbTYpPHBIX
pactenuii H.W. BaBunoa), onpenensts rpaHUIbl HX TPUMEHUMOCTH K

KHNBBIM CUCTCEMaM

YMeHue BrajeTh METOAAaMH HAydyHOrO I[IO3HAaHUS B OHOJIOTHUU
(mabnromeHrue W OMMCAaHUE KUBBIX CHCTEM, IPOIECCOB U SBIICHUIA;
OpraHu3anuisi ¥ MPOBEICHHE OHOJOTMYECKOro  JKCIEePUMEHTa,
BBIJIBUKEHUE  THUIIOTE3bl;  BBIABICHME  3aBUCHUMOCTH  MEXAY
UCCIIEAYEMbIMH BEIMYMHAMU, OOBSCHEHHUE IOJIYYEHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BAaHHBIX HAy4YHBIX IOHATUH, TEOPUH M 3aKOHOB; yYMEHHE

ACJIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pe3yHbTaTOB)

YMeHue BbIACIATD CYHICCTBCHHBIC TIPU3HAKKW BHUPYCOB, KIICTOK

MMPOKapuoT MU JOYKAPHUOT, OAHOKJICTOYHBIX U  MHOI'OKJIICTOYHBIX




OpPraHU3MOB;, OCOOEHHOCTH IPOLECCOB OOMEHa  BEIIeCTB |
NPEBPAIllCHUS DHEPruud B KIETKE, (POTOCHMHTE3a, IUIACTUYECKOrOo M
SHEpPreTYeckoro  oOMeHa,  XEMOCHMHTEe3a, MHUTO03a,  Meho3a,
OIUIOZIOTBOPEHUS,  Pa3MHOXEHUS, WHIAUBUAYAJbHOTO  Pa3BUTH

opraHusmMa (OHTOT€HE3)

VYMeHue TNpUMEHSATh [OJNY4YEeHHbIE 3HAHMS A OOBsSCHEHUs
OMOJIOTHYECKUX TPOLIECCOB M SBJICHUHU, A MPHHATHS MPAKTUYECKUX
pelIeHnH B MOBCEIHEBHOM )KU3HU B LIENAX 0OecreyeHus: 0€30MacHOCTH
CBOETO 370POBbsI U 37J0POBbS OKPYKAIOILMX JIFOJIEH, COOTI0AEHNUS HOPM
IPaMOTHOTO TOBEJAEHUS B  OKpYXKAalOLlell INpUPONHON  Cpene;
IIOHUMaHHe He00X0AUMOCTH UCIOJIb30BAHUS JOCTHKEHUH
COBPEMEHHONH OHOJOrMM M OMOTEXHOJOTMH JUId pallOHAJILHOIO

IMpUPOAOITIO0JIb30BaAHH A

YMenue peliaTtb JJIEMCEHTAPHBIC TI'CHCTHYCCKUC 3ald4d Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIMBAHUC, CHCIIJICHHOC HACJICAOBAHHC, COCTABJIATH
CXCEMBI MOHOI" I/I6pI/I,I[HOFO CKpCIIMBaHUA JJI npeacKasaHus

HAaCJIEJO0BaHUs IIPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH JIA0OpATOpHBIE M IPAKTHUYECKHE paloThI,
co00IaTh TpaBWiIa MPH paboTe ¢ y4eOHBIM U JaOOpPaTOPHBIM

00opyaOBaHHEM

YMeHre KPUTUYECKH OLICHMBAThb U MHTEPIPETUPOBATH HWH(POPMAIIMIO
OMOJIOTUYECKOr0 COJEPKAaHMs, BKIIOUYAIOIIYIO IICEBOHAYYHbIE 3HAHUS
U3 pa3nuyHbIX HcTouHUKOB (CMU, HaydHO-TIONMYNIsIpHbIE MaTepUalbl);
JTUYECKUE aCMEeKThl COBPEMEHHBIX HCCIEAOBaHUM B OHOIOTHH,

MCOUITUHCE, OMOTEXHOJIOT U

10

YMeHne co3aBaTh COOCTBEHHbBIE MMCHEMEHHBIE U YCTHBIE COOOIICHMS,
0000111ast 6MOJIOrMYECKYI0 HH(OPMAITUIO U3 HECKOJIbKUX MCTOYHUKOB,

IPaMOTHO HCII0JIb30BATh NOHATUHHBIN annapat OUOJIOruu

11 KIIACC

Kon
NMpPoBePsIEMOT0
pe3yJjbTara

IIpoBepsieMble mpeaAMeTHBIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOM
00pa3oBaTe/ILHOI MPOrpaMMBbI CpeIHero 0011ero oopa3oBaHus

ChopMUpPOBaHHOCTh 3HAHUKW O MECTE€ M POJM OHOJIOTMH B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (D OPMHUPOBAHUH COBPEMEHH O

€CTECTBEHHO-HAYYHOM KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHHUS; O




BKJIaJIe POCCHHCKHX W 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pPa3BUTHE
Ounosnoruu; (PyHKIIMOHATFHONH T'PAaMOTHOCTH YEJIOBEKAa ISl pelIeHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpelBaTh CoJepKaHUE OMOJIOTHYECKHUX TEPMHHOB U

MOHATUHN: BUJ, TOMYJALNS, TeHOMOH], SBOJIOIUS, IBUKYIIHE CHIIBI

(paxTopsr) 3BOJIOLUH, MPUCIIOCOOTICHHOCTD OpPraHU3MOB,
BHI000pa3oBaHue, IKOJIOTHYECKHE (bakTopsl, dKOCHCTEMA,
MPOAYIEHTHl,  KOHCYMEHTHI, PEIYICHTEI, Henu  TUTaHWS,

9KOJIOTHYECKas MUpaMuja, OuoreoueHos, ouocgepa

YMeHue usnaraTb OMONIOrMYEcKUe TEOpun (IBOMOLMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKas  TEOpUS  DSBOJIOIMH), 3aKOHBl MU
3aKOHOMEpHOCTH (3apozsimieBoro cxoacrsa K.M. bapa, uepenoBanus
IVIAaBHBIX HanpasiieHud u nytei ssomonun A.H. CeBeprioBa, yueHus o
ouocpepe B.M.  Bepnaackoro), ompenenasTh ~ TpPaHUIBI WX

MNPUMCHHUMOCTHU K )KHUBbIM CHUCTCMaM

YMeHHe BiaJeTh METOAaMH HAydyHOrO IO3HAHWSA B OHOJIOTHH
(HabmoieHMe W ONMUCAaHUE JKUBBIX CHUCTEM, IPOILIECCOB U SIBICHHIA;
OpraHu3anus © TPOBEACHUE OWOJIOTMYSCKOTr0  IKCIEPUMEHTA,
BBUIBIDKCHUE  THUIOTE3bl;  BBIIBJICHHEC  3aBHCUMOCTH  MEXKIY
UCCIICYEMBIMH BEIMYUHAMHU, OOBSICHEHUE MOJTYYCHHBIX PE3yJIbTaTOB,
WCIONB30BAHHBIX HAyYHBIX MOHSTHH, TEOPHH U 3aKOHOB;, YMEHHUE

ACIaTh BbIBOABI HA OCHOBAHHHU IMOJTYYCHHBIX pGSYJ'II)TaTOB)

YMeHue BBIACIATH CYIICCTBCHHbBIC IMPpU3HAKH CTPOCHUA
OMOJIOTMYECKUX 00BEKTOB: BHUOB, HOHYHHHI/Iﬁ, NpPpOAYUCHTOB,
KOHCYMEHTOB,  PEIYLEHTOB,  OHOreOL€HO30B M  JKOCHCTEM;
O0COOEHHOCTH IPOLIECCOB HaCJIeICTBEHHON U3MEHYUBOCTH,
€CTECTBEHHOro 0TOOpa, BHUI000pa30BaHUA, IPHUCIOCOOJECHHOCTH
OpPraHu3MOB, IEHCTBUS 3KOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI,
IIepeHOCca BEIIECTB U MIOTOKA SHEPrUH B IKOCUCTEMAaX, aHTPOIOr€HHBIX
U3MEHEHUH B 3KOCUCTEMAaX CBOEI MECTHOCTH, KPyroBOpOTa BEIIECTB U

OMOreOXMMHUY ECKHX ITUKIIOB B Onocgepe

YMeHue MNPpUMCHATDb IMOJTY4YCHHBIC 3HAaHUA JJIA 0OBSICHEHHUS
OMOJIOrHYECKUX ImponeccoB u 5[BJ'I€HI/II71, IJI1 TPUHATUA NPAKTUYCCKHUX
pelleHul B MOBCEIHEBHOM KU3HU B LIeNAX oOecreyeHus: 6€301acHOCTH
CBOETO 3/I0POBBS U 3[I0OPOBBS OKPYKAIOIIHMX JIFOJIEH, COOIIFOICHUSI HOPM
FPAMOTHOTO TIOBEIEHUS B  OKPYKAIOIIEW MPUPOAHON  Cpene;
IIOHUMaHUueE HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTH)I(GHI/II;'I

COBpEMEHHOM OMOJIOrMH AJI PAallMOHAIBHOTO IPUPOONOIb30BAHUS




YMeHue pemarb 3JIeMEHTapHbIe OMOJIOTHYECKHE 3aJa4yd, COCTABIIATH

CXEMBI [TIepeHOCca BEIIECTB U SHEPTUU B IKOCHCTEMAX (L[€NU MUTAHU)

YMeHue BBINONHATH JIA0OpPAaTOpHBIE W NPAKTUYECKHE PabOTHI,
coOJIroaTh MpaBWiIa MPH paboTe ¢ y4eOHBIM U J1aOOPATOPHBIM

00opyToBaHUEM

YMeHHE KPUTHYECKU OIICHWBATh M WHTEPIPETUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOT0 COJIEPKAHMS, BKITIOYAIOMIYIO IICEBIOHAYYHbIC 3HAHUS
U3 PA3IMIHBIX UCTOUHUKOB (CMU, HaydHO-TIOMYJISIPHBIC MATEPHUAIIBI);
paccMaTpuBaTh riao0anbHbIE JKOJIOTUYECKHE poOJIeMBbI
COBPEMEHHOCTH, ()OPMHPOBATH IO OTHOIICHHWIO K HUM COOCTBEHHYIO

IIO3UIHUIO

10

YMeHue co3aaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHNH,
000011ast 6M0IOrNYECKyI0 UHPOPMALINIO U3 HECKOJIBKUX MCTOYHUKOB,

rpaMOTHO HCIIOJIb30BATb MOHSITHHHBIN ariaapar OHoJIoruu




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEP:KAHUSA

buonorus kak HayKa

11

buonoruss — Hayka o xuBoil npupone. Pomp Ounosnorun B (opMUpOBaHUU

COBpeMeHHOﬁ HaquOﬁ KapTHUHbI MUpPA. CucreMa OHOJIOTHYECKHX HayK

1.2

MeTtoabsl mo3HAHUS KUBOM IMPpUPOJAbL (Ha6JIIOI[eHI/IC, OKCIICPUMECHT, OIIMCAHUC,
HN3MCEPCHHUC, KJ'IaCCI/I(l)I/IKaHI/IH, MOACIIMPOBAHUEC, CTATHUCTHYCCKaAs 06pa60T1<a

JTAHHBIX )

JKuBnIle cncTeMBI B UX Oopranusanusa

21

XKusble cucrembl (6rocucTeMBbl) Kak MpeAMeT u3ydeHus omonoruu. CBoiicTBa

OuocHCTEeM U UX pa3HOOOpasue

2.2

YpoBHU oOpraHu3anuy OMOCHCTEM: MOJEKYJISIPHO-T€HETUYECKUH, KJIETOYHBIH,

OpraHU3MEHHBIN, MO YJISIMOHHO-BUIOBOM, SKOCHCTEMHBIN, OMOC( epHBII

XUMHYECKHI COCTaB U CTPOECHUE KIIETKU

3.1

XUMHUUYECKUA COCTAB KIETKH. XUMHUYECKHE BJIEMEHTBI: MAaKpOA3JIEMEHTHI,
MHUKpOdJIEeMEHThl. Boma u MuHepanbHble BemlecTBa. DyHKIMM BOABI U

MUHCPAJIbHBIX BCUICCTB B KIICTKC. Ho;mepxcaHHe OCMOTHYECKOro Oalanca

3.2

benku. CoctaB u crpoeHne OenKoB. AMHUHOKHUCIOTBI — MOHOMEpPBI OEJKOB.
He3zamMeHuMble M 3aMEHMMbIE aMHUHOKHCIOTBL. AMHHOKHCIOTHBIH COCTaB.
YpoBHU CTPYKTYphl O€IKOBON MOJEKYIbI (I€pBUYHASI, BTOPUYHAs, TPETUUHAS U
YeTBEPTHUYHAsL CTPYKTypa). XUMHYECKHe CBolcTBa OenkoB. buomormueckue
(GyHKIMM OEJIKOB.

®epmeHTbl — Ouosiornyeckue kartaiusatopbl. CTpoeHue (epmeHTa: aKTUBHBIN
LHeHTp, cyOcrpatHas cnenupuuHocTb. Kodepmentel. Burtamussl. Ominuus

q)epMeHTOB OT HCOPraHNU4YCCKUX KAaTaJIu3aTOpPOB

3.3

YrneBonbl: MOHOCaxapuabl (TJII0KO3a, pubo3a U AE30KCHpru003a), ArcaxapHabl
(caxapo3a, JnaKTO3a) W ToOJUcaxapuabl (Kpaxmai, TJIMKOTEH, IeJIJII0JI03a).
buonornueckue GyHKIMH YIIIEBOIOB.

Jlununel:  TpUrIMLEpPHAbI,  cTepouabl,  Qochomunuasl.  ['mapodunbHO-
ruapodoOHbie cBoWcTBa. buonormueckne ¢ynkmuu aunuaoB. CpaBHEHHE

yrieBoaos, OCJIKOB U JIUIIAA0B KaK HCTOYHHUKOB SHCPIruu

3.4

Hyxneunnossie kucnotsl: JIHK n PHK. Hykneotnasl — MOHOMEpPBI HYKJIEMHOBBIX




kucnot. Crpoenue u ¢ynkuuu JIHK. Crpoenne u ¢ynkuun PHK. AT®:

CTpOEHHE U PYHKLIUU

35

ITuTonorus — Hayka o kierke. Kinetounas teopusi. MeToabl U3yueHus KIETOK

3.6

Knerka xak nenocrHas xuBasi cucrema. O01ye NpU3HAKU KJIETOK: 3aMKHYTast
HapyxkHasg MemOpana, mousekynbl JJHK kak reHernueckui ammapat, cuctema

cuHresa Oenka

3.7

Tunel KIETOK: dyKapruoTHUecKas U Mpokapuotudeckas. OCOOEHHOCTH CTPOSHHUS
npokapuoTuueckod  kietku. Kietounas crenka Oakrepuil.  CTpoeHue
yKapuoTHYecKoil kieTku. OCHOBHBIE OTJIMYMS PACTUTEIbHOW, >KUBOTHOU H

I'pUOHOM KIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKAa, IJIMKOKAJIUKC, HX
¢ynkuuu. [Tnasmatuueckas memOpana, e€ cBoiictBa 1 QpyHkuuu. [{utonnasma u eé
opraHouzibl. OgHOMEeMOpaHHble OPraHOUABI KJIETKH: SHAOIUIa3MaTHUecKasl CETh
(OIIC), annapat I'osnbmku, nau3ocomsl. [loslyaBTOHOMHBIE OPraHOM/bI KIJIETKU:
MHUTOXOHJpUH, IUIACTUABl. [IponcxoXkaeHne MUTOXOHApUN W IulacTHI. Buabl
wiactu]. HemeMOpaHHble OpraHOUAbl KJIETKH: pUOOCOMBI, KIETOYHBIN LIEHTD,

PCCHUYKHU, KTYTUKH. qDYHKIII/II/I OpPraHon 0B KIICTKH. Bxmrouenus

3.9

SAnpo — perynsaTopHblii meHTp kieTku. CTpoeHue siapa: simepHas o0oiodka,

KapHoInaa3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcropT BENIECTB B KIETKE

}KI/I?.HeI[eS[TeJ'II)HOCTI) KIJICTKH

41

OO6meH BemiecTB, Wi MeTaboMM3M. AcCUMWIALMS (TUTACTHYECKUH OOMEH)
JUCCUMUJISIIUS (SHEPreTuYecKuii oOMeH) — JB€ CTOPOHBI €AMHOro Ipolecca
Merabomm3ma. Tumnsl oOMeHa BemecTB: aBTOTPOGHBIN U reTeporpodublii. Pob

(hepMEeHTOB B OOMEHE BEILECTB U NIPEBPAILEHUH SHEPIUU B KIIETKE

4.2

®otocunTe3. CBeroBas u TeMHoOBas ¢a3bl poTocunTesa. Peakuu gorocunresa.
DddextuBHOCTE (hoTOCHHTE3a. 3HAUeHHE (DOTOCHHTE3a JJISl KU3HH Ha 3eMiie.
Bmusnue ycnoBuii cpenbl Ha (POTOCHMHTE3 H  CIOCOOBI TOBBIIIEHUS €r0
MPOAYKTUBHOCTH y KYJIBTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCHUHTE3Uupyrolme OakTepuu. 3HAYCHHE XEMOCHHTE3a Ui

JKA3HU Ha 3eMiie

43

OHepreTuueckuii oOMeH B KierTke. PaciuerieHue BeIIECTB, BbIACIEHUE U
AKKyMYyJIMPOBaHHWE OHHEPrMM B KIETKE. OTalbl JHEPreTUYecKoro oOMeHa.
I'mixomu3. bpoxxenue m ero Buabl. KHCIOpOIHOE OKHMCIEHHE, WM KIETOYHOE

neixanue. D (HHEeKTHBHOCTh YPHEPreTUYECKOr0 OOMEHa

44

Peakniuu matpuyHoro cunresa. I'enernueckas nnpopmanus u JJHK. Peanuzanus

reHeTH4ecko WH(popManuu B KiIeTke. ['eHeTHYecKuii KO M ero CBOMCTBA.




Tpanckpunuust — marpuusslii cunte3 PHK. Tpancnsnus — 6uocunTes Oenka.

Konuposanue amunokucnot. Poib pubocom B OuocunTrese Oenka

45

Heknetounsle ¢opmbl xu3HM — BUpychl. Mcropust oTkpbiTis BupycoB ([.U.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUS U IKUZHEAEATEIHHOCTH BHUPYCOB.
Bakrepnodaru. bonmesnu pacreHuil, >XUBOTHBIX W YEIOBEKAa, BBI3HIBAEMBIC
BUpycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3oyaurens CITM/]a.

[IpodunakTrika pacnpocTpaHEHHs BUPYCHBIX 3a00JIeBaHUIMA

Pasmuoxxenue u WHAWBUAYAJIbHOC PA3BUTHC OPraHU3MOB

5.1

KnerouHblii 1MKN, WM SKU3HCHHBIM NHUKI KIeTKH. HWHTepdaza m MHTO3.
[Iporteccrl, mpotekatomme B uHTEp(daze. Perumkanus — peakiuss MaTpuYHOTO
cunateza JIHK. Ctpoenue XxpomocoM. XpOMOCOMHBIM HaOOp — KapUOTHII.
JIMnIouaHBIA W TaIUIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHIBI.
LuTomornueckne OCHOBBI Pa3sMHOXKEHHS MW HWHIMBUIYAJIbHOTO pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Crtagum mutos3a. [Iporeccel, mpoucxoasiiyde Ha

Pa3HbIX CTAAUAX MUTO3A. buonornaeckuii CMBICT MHTO3a

5.2

@opMbl pa3MHOXKEHHUsI OpPraHu3MOB: Oecroyioe M ToloBoe. Buapl Gecmoioro
pa3sMHOXKEHUS: [eICHWE HaJaBOE, MMOYKOBaHUE OJHO- U MHOTOKJICTOYHBIX,
CIIOpooOpa3oBaHUeE, BEreTaTUBHOE pPa3MHOXKEHHE. HckyccTBeHHOE

KJIIOHUPOBAHHE OPraHU3MOB, €0 3HAYCHUEC IS CCICKIUN

5.3

[TonoBoe pa3sMHOXKEHHUE, €ro OTIUYHS OT OECIOoIoro.
Meito3. Cragum Mmeito3a. Ilpomeccel, nmpoucxoisue Ha CTaauax Menosa.
[ToBenenne xpomocoM B meito3ze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE Melio3a

5.4

["ameTorenes — mpoirecc oOpa30BaHUS MOJOBBIX KJIETOK y KHUBOTHBIX. [10oyI0BBIC
JKCJIE3bl: CEMCHHUKU U AUYHUKH. O6pa3OBaHI/IC U Ppas3sBUTHUC IMOJIOBBIX KJICTOK —
rameT (CriepMaTo30u, sIMIeKIIeTKa) — criepMaTorene3 u ooreHes. OcoOEHHOCTH

CTpOEHHUs AN EKJIETOK U criepmaTo3on1oB. Onnonorsopenue. IlapreHorenes

5.5

WnnuBuayanbHoe — pa3BuTHe  (OHTOreHe3). OMOpUOHANbHOE  pa3BUTHE
(3MOpurorenes). Drarbl SMOPHUOHAIBLHOI'O PAa3BUTHS Y MMO3BOHOYHBIX KMBOTHBIX:
npobieHne, racTpylsiius, opranorene3. [loctamOpuonanbHOe pasBuTHe. THITBI
MOCTAMOPHOHAIBHOTO PAa3BUTHUSA: TPSAMOE, HempsMoe (JIuduHOuHOE). BriusHue
Cpezbl Ha pa3BUTHE OPraHU3MOB; (PaKTOPbI, CIIOCOOHBIE BHI3bIBATh BPOXKIEHHBIE
ypOJCTBa.

Poct u pa3zButne pactennii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH,

CTaauH Pa3BUTHUA

HaCJIC,Z[CTBeHHOCTL U U3SMCHYUBOCTL OPraHU3MOB




6.1

[Ipenmer u 3amaum reHeTuku. Vctopusi pa3BUTHS FeHETHKU. BKiIan poccuicKkux
U 3apyOSKHBIX YYEHBIX B pa3BUTHE TEHETUKH. METOAbl TEeHETUKU
(rubpu10TOTrNYECKUH, LIUTOT CHETUYECKUH, MOJIEKYJISIPHO-TE€HETUYECKU ).
OcHOBHBIE TeHETHYECKUE MTOHATUS. [ eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpeUIMBAHUI

6.2

3aKOHOMEpPHOCTH HACJEI0BaHUs NPU3HAKOB, ycTaHOBJEHHbIe [. Menaenem.
MoHorubpuHoe cKpenmBaHue. 3aKoH eIWHOOOpa3usi THUOPUIOB MEPBOTO
nokosieHus. IlpaBuno JOMUHHMpOBaHMs. 3aKOH paCHIENJICHHUS TMPU3HAKOB.
l'mnore3a uyncrorsl ramer. [lonHoe ¥ HEMOJIHOE TOMUHUPOBAHHUE.

JAurubpuanoe ckpenyBaHue. 3aKOH HE3aBHUCHMOTO HacledOBaHUS MPU3HAKOB.
[{uToreHeTHYeCKUe OCHOBBI JUTHOPHIHOTO CKpEIIMBaHUSA. AHAJU3UPYIOIIEe
ckpemBanue.  Mcrnonb3oBaHWE — aHAIM3UPYIOLWIETO  CKpEIIMBAHUS IS

OIMPCACICHUA I'CHOTHUIIA ocoou

6.3

CueruieHHOe HacnenoBaHue MpusHakoB. Pabora T. Moprana mo cuemieHHOMY
HACIIEZIOBAaHUIO TEeHOB. HapymieHwe cHeIUIeHHs TE€HOB B  pe3ysbTaTe
KPOCCHHTOBEpa. XPOMOCOMHasi TeOpHsl HacjleICTBEHHOCTH. [eHeTnuyeckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OIpefesieHne moja. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBEIL. I'omoramMeTHbele H reTeporaMeTHbIC OpPraHHu3MBbI. HaCJ'IeZIOBaHI/IG

IIPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3meHunBOCTh. BUabl M3MEHUMBOCTU: HEHACIEICTBEHHAs] M HACJIEACTBEHHAs.
Ponp cpempl B HEHACIEACTBEHHOW  W3MEHUMBOCTU.  XapaKTEpPHCTHKA
MOAM(UKAIMOHHON W3MEHYMBOCTH. BapWalMoHHBIA psg W BapuallMOHHAs
kpuBas. Hopma peaknum npusHaka. KoJMYEeCTBEHHBIE M KAa4ECTBEHHBIE

IIPU3HAKH U UX HOpMa PCAKIINHU. CBoiicTBa MO)II/I(bI/IKaI_[I/IOHHOI‘/'I U3MCHYHNBOCTH

6.5

HacnencrBennasi, wuiaM TeHOTHNHMYECKas, HW3MEHYMBOCTh. KomOuHAaTHBHas
U3MEHYHMBOCTh. Mei03 M TMOJOBOM mpomecc — OCHOBAa KOMOWHATHBHOI
U3MEHYMBOCTH. MyTanmoHHas u3MeHUuBOCTh. Kiaccudukamus wmyTtamuii:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U MpuYuHbl MyTauuil. MyTareHHbIe
(bakTOpBL. 3aKOH TOMOJIOTHYECKUX PSAIOB B HacieACTBEHHOU n3menunBocty H.H.

Basuiosa

6.6

I'enernka denoBeka. KapI/IOTI/IH yejgoBeka. OCHOBHEBIE METOAbI T'CHCTUKU
4enoBeKa: T'€HEaIOTUYCCKHI, OJIM3HEIOBEIH, U TOr CHETHICCKHIA,
OMOXMMHUYECKUH, MOJeKyJsipHO-TeHeTuueckuii. CoBpeMEHHOE OIpe/eeHn e
TCHOTHUIIA: MMOJTHOI'CHOMHOC CCKBCHHPOBAHWEC, TCHOTUIIMPOBAHUC, B TOM YHCJIC C
nomoimneto [1I[P-anamm3a. HacnencrtBeHHbie 3a0o0fieBaHMS YEIOBEKA: TEHHBIC
Oone3Hu, OONE3HH C HACIEICTBEHHOM NMpeapacnoyioKEHHOCThIO, XPOMOCOMHBIE

oone3nn. ComaTHYeCKHE U TCHCPATUBHBIC MYTAallUH. HpI/IHI_II/IHBI 340pOBOTO




06pa3a KHU3HU, AUATrHOCTUKH, HpO(I)I/IJ'IaKTI/IKI/I U JICUCHUI T CHCTUYCCKUX
Oomne3Hel. MenuKo-reHEeTHYECKOe KOHCYJIBbTUPOBAHUE. 3HAUYCHUE MEIUIIMHCKON

T'CHCTHUKHA B IIPCAOTBPAICHHUU W JICUCHUH I'CHCTUYCCKUX 3a00J1€BaHMI YEITOBEKA

Cenexnust opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekuusi Kak Hayka M Tpolecc. 3apOoXkKJCHHUE CENEeKIMH M JIOMECTUKALHUS.
Vyenne H.M. BaBunoBa 0 meHTpax MPOUCXOXKAEHUS ¥ MHOroo0pasus
KyJIbTYPHBIX pacTeHui. LIeHTpbl TPOUCXOXKIEHUs TOMAITHUX KUBOTHBIX. COpT,

opoJa, IMTaMM

7.2

CoBpeMeHHBIE METONBI CEJIeKIIMU. MacCOBBIH W WHAMBUIYAIBHBI OTOOPHI B
CEJEKIIMM PACTEHUUW W KUBOTHBIX. OIlIEHKa 3KCTephepa. BIu3KOpoICTBEHHOE
cKpenuBaHue — WHOpuAWHT. Ywmcras ywmHug. CKpenMBaHUE YHCTBHIX JIUHUH.
['erepo3uc, wim rudpuaHas cuina. HepoacTBeHHOE CKpelMBaHUE — ayTOPHUIMHT.
Otpanéunas tulOpuansanuss M €€ ycnexu. VICKyCCTBEHHBI MyTareHes H
MOJIyYEHUE MOJUILIONA0B. J[OCTH)KEHUS CEJIeKUMH PACTEHUH, >KHUBOTHBIX H

MHKPOOPIraHu3MOB

7.3

buorexHosioruss Kak oOTpacip OPOHM3BOACTBA. ['€HHAs WHXKEHEpHUs. OTambl
co3nanusi pekomOuHantHoW JIHK wu TpaHCreHHbIX opraHu3mMoB. KierouHas
uwxeHepus.  Knerounele  KyabTypbl. MUKPOKIOHAJIBHOE  Pa3MHOMKEHUE
pacrenuii. KioHMpoBaHUME BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SIICTBEHHBIX
OpPraHu3MOB. DKOJIOTUYECKHE M 3THuYeckue mpodiembl. MO — renernuecku

MOIUGDUITIPOBAHHBIE OPTaHU3MBbI

11 KITACC

Kon

IIpoBepsieMbIi 3JIEMEHT CO/IEPKAHUA

DBOIIOIIMOHHAS OMOIOTUI

11

DBOJIONUOHHAS TEOPHsI U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3Bojtouuu.  IlaneoHTosiornyeckue:  MOCIEAOBATEIbHOCTh
IIOsABJICHUA BHUIOB B MMaJICOH TOJIOT MY ECKOM JICTOIIUCHU, IIEPEXOIHBIC (1)0pMI>I.
buoreorpapuueckue: cxonctBo u paznuuue (ayH U Qiop MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTHYECKUE: CXOJCTBA M Pa3Iu4Ksi SMOPHOHOB Pa3HbIX BHJIOB
ITIO3BOHOYHBIX. CpaBHI/ITCHBHO-aHaTOMI/I"IeCKI/IeI T'OMOJIOTUMYHBIC, aHaJIOI'MYHBbIC,
PYAUMCHTAPHBIC OpPraHbl, aTaBU3MBI. MOHGKyanHO-6I/IOXI/IMI/I‘{6CKI/I€2 CXO0ACTBO
MEXaHU3MOB HACJICACTBECHHOCTH M OCHOBHBIX METa00TNUECKUX HYTGP'I Y BCEX

OpraHu3MOB




1.2

OomonuonHass teopuss Y. JlapBuna. IlpeanochuikM  BO3HUKHOBEHUSA
JapBUHM3MA. J[BHIKYIIME CHUIIBI AIBOJIOLUMU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXKXEHHUE NP OrPAHUYEHHOCTU PECYPCOB, HEONMPEIENEHHAS U3MEHYUBOCTD,

0opn0a 3a CyIIecTBOBAaHHUE, ECTECTBEHHBIN OTOOD)

13

Cunrterndeckass Tteopus odBomoruu (CTD) u oOcHOBHBIE €€ TOJIOKCHHUS.

Mukpossomonus. [Tomyssauus Kak equHULIA BUIA U IBOIOIUN

14

JBuxynme cuibl (pakTopbl) HSBOJIIOLMM BUAOB B MpHpoae. MyTalMOHHBII
npolecc U KOMOMHATUBHAS M3MEHYMBOCTH. [lomyssiMOHHBIE BOJIHBI M Apend
reHoB. M3omsiuus u murpanus. EcrectBeHHBIH 0TOOp — HampaBisiroumii GpakTop
9BOMIOIMU. DOPMBI €CTECTBEHHOT'O 0TOOPA.

[Ipucrioco6eHHOCT  OpPraHU3MOB Kak pe3yjibTaT 3BOMIOUMU. [Ipumepsl
IPUCIIOCO0JIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UM 0N TALIUH.

Bun u Bunoo6paszoBanue. Kpurepuu Buga. OcHoBHbIE (hOPMBI BUI000Pa30BAHUS:

reorpa(bI/IquKoe, 9KOJIOIr'n4€CKOC

15

Maxkpossomtoriusi.  Popmbl  dBOMIOLMU:  (uieTHUeckas,  JAUBEPreHTHas,

KOHBEPreHTHasl, mapauienbHas. HeodpaTuMoCTh 3BOTIOIINT

Bo3HUKHOBEHHE U pa3BUTHE KU3HU HA 3emile

2.1

JloHay4yHBlE TpEACTaBIECHHUS O 3apOoXAEHUM JKU3HU. HayuHble runoressl
BO3HMKHOBEHMS JKM3HM Ha 3emie: aOHOreHe3 W NaHCIEepMHs. XHUMHYecKas
SBOMIIOIUA. OKCIEPUMEHTAIBHOE TOATBEPKACHUE XHMHYECKOW OSBOJIIOLMH.
HauanpHble sTanel Ouonoruueckoil sBomonuu. ['mnoresa PHK-mupa. Ilepsoie

KJICTKH U UX 5BOJIFOLIHA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'PYIII )KUBBIX OPraHu3MOB

2.2

PasButue xu3HM Ha 3emiie mo spaM M nepuopam. Karapxeil. Apxeiickas u
nporepo3oiickas 3pbl. I[lameo3oiickas 3pa W €€ mepuoubl: KEMOPHUICKUH,
OpNOBUKCKUH, CHUIYPUWCKHM, JE€BOHCKUWA, KAMEHHOYIOJIbHBIA, IEPMCKHUU.
Me3o30lickas 3pa U €€ NepuOoAbl: TPHACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3olickas 92pa u €€ mNepuoAbl:  MAJECOr€HOBBIA, HEOrCHOBBIN,
AQHTPOIIOT€HOBBIN. XapakTepUCTUKA KiIMMaTa M TE€O0JOTMYECKHUX IPOLIECCOB.
OCHOBHBIE 3TaIlbl 3BOJIIOLUN PACTUTEIHHOI'O U JKUBOTHOTO MUpPa. ApoMopdo3bl y
pacTeHud M KUBOTHBIX. llosiBiieHWe, pacuBET W BbBIMUpAHUE TPYIIN KUBBIX

OpPraHu3MOB

2.3

CucremMa OpraHMueckoro Mupa Kak oOTpakeHHe HBoimonuu. OCHOBHBIE

CUCTEMATUYCCKUEC I'PYIIIBI OPraHN3MOB

24

DBOMIOLHUS YenoBeKa. AHTPONOJIOTHSl Kak Hayka. Pa3BuTue mpencraBieHH O

MPOUCXOXKACHUN YCIIOBCKA. MCTOI[BI HU3YyUYCHUA aHTPOIIOICHE3a. CXO,Z[CTBa u




pa3iauuus yesoBeKa v KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YETIOBEKA.
JBmwxyue cuisl (pakTopsl) aHTpornoreHesa. Hacinencrsennas n3aMeHYUBOCTD U
€CTeCTBEHHbIM 0TOOp. OOmiecTBeHHBIH 00pa3 KU3HU, H3TOTOBJIEHUE OpYyIUi

TPYyZia, MBILIJIEHUE, PEYb

25

OCHOBHBIE CTaJIMM M BETBU JBOJIOLMHM YEJIOBEKA: aBCTPAJIONUTEKH, YeloBek
ymenblii, YenoBek mnpsaMoxonsmmii, YenoBek HeaHIepTalbCcKui, YenoBek
pasymHbIii. Haxonku HMCKOMaeMbIX OCTaHKOB, BpEMsl CYIIECTBOBAHHUsA, 00JacTbh

pacrpocTpaHeHusl, 00BEM rOJIOBHOIO M03ra, 00pa3 )KU3HH, OpyIus

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BponeonHas (eBpasuiickas),
HErpo-aBCTpaJIoNIHas (3xBaTOpUasbHas), MOHTI'OJIOU/IHas (a3uatcko-
amepukaHckast). UepTsl prCoco0JIEHHOCTH NPECTaBUTENEH YETOBEUECKUX Pac

K YCJIOBUSM CYHICCTBOBAHUS. EnuHCTBO UenoBeUYeCKuX pac. KpI/ITI/IKa pacusma

Opranusmel 1 OKpyXxarouas cpenia

31

OKonorusi Kak Hayka. 3ajJladyd U pasleiibl dKOJOoruu. MeToibl 3KOJIOrMYecKuX
UcclleIoBaHUN. DKoI0ruyecKoe MupoBo33penue. Cpenbl 0OMTaHUsI OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyllIHasA, IOYBCHHAA, BHYTPUOPraHu3MCHHAasA

3.2

Okonornyeckue  (axropel.  Knaccupukanus — SKOJOrMYecKuX  (PaKTOpOB:
abuoTnueckrue, OMOTHYECKHE M aHTpOIOreHHble. JlelicTBHE 3KOJOrHYecKUX

(hakTOpOB HA OpPraHU3MBI

3.3

Abuornueckue (hakTOpbl: CBET, TEMIIEpaTypa, BIAXHOCTh. DOTONEPUOAU3M.
[IpucnocoOnenuss  OpraHU3MOB K  JIGHCTBHIO  aOMOTHUECKHX  (DAaKTOPOB.

buonornyeckue puTMbI

34

buotnueckue ¢akrtopel. Buasl OMOTHYECKHMX B3aMMOCHCTBUN: KOHKYPEHIIUSA,
XUITHUYECTBO, TMapa3uTH3M, MYTyallu3M, KOMMeEHcaIu3M (HaxJIeOHUYEecTBO,
KBapTHPAHTCTBO),  aMEHCAJIU3M, HeWUTpainu3M. 3HaueHue  OHOTHYECKHX

B3aMMOAEHCTBUI /1JIs CYLIECTBOBAHUS OPraHU3MOB B IIPUPOAHBIX COOOIECTBAX

35

OKOJIOTHYECKUE XapaKTCPUCTUKU MOMmyJsinuu. OcHoOBHEIE ITOKa3aTCIn
nmonyJjanun: 4YUCICHHOCTb, INJIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, HNPHUPOCT,

Murpauus. [[mHamMuKa 4MCIEHHOCTH MOIYJISLUU U €€ PeryJIsaLus

COO6HIGCTB3 1 OKOJJOTHYCCKUE CUCTEMBI

41

CoobmiectBo  opraHuzmMoB — OuoneHo3. CTpykTypsl OHOIIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHAs, Tpoduueckas (muimeBas). Bunabl-momuHanThl. CBS3U B

ouoreHo3e

4.2

DKonoruyeckue  cucteMbl  (dKocucTembl). [loHsiTHE 00 JKOCHCTEME U




6uoreorneHo3e. @DYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peyLeHTbl. KpyroBopoT BelecTB U MOTOK SHEPTUU B 3KOCHUCTEME.
Tpodpuueckue (numieBbie) YpOBHM dSKocucTembl. [luiieBple menu U CeTH.
OcHOBHBIE I10Ka3aTeNIM HKOCUCTEMBI: OuMoMacca, HNPOAYKLUS. ODKOJOTHYECKHE
OUPaMUJbL:  MPOAYKIUHU, UHUCICHHOCTH, Ouomaccel. CBOWCTBa 3KOCHCTEM:

YCTOMYMBOCTh, CAMOpEryJisius, pa3putue. Cykieccus

4.3

[IpupoaHsie 3K0cHCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCHCTEMA XBOMHOr0 WIIH
HIMPOKOIMCTBEHHOT O JIECa.

AHTpPOIIOr€HHBIE JKOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOo3KkocHuCTEMBI.
buonornyeckoe u X03s1iICTBEHHOE 3HAYEHUE arPO3KOCUCTEM B YPOOIKOCHCTEM.
buopaznoobpazue kak (akrtop ycroilumBocTH 3kocucreM. CoxpaHeHue

OHMOJIOrMYecKoro pazHooOpas3us Ha 3emIie

44

Yuenne B.M. Bepnaackoro o Owuocdepe. ['paHuIibl, cocraB u CTPYKTypa
ouocdeprr. XKuBoe BemectBo u ero Qynkmuu. OcobeHHoctn Omocheps Kak
rno0anbHON 3KOcHMcTeMBl. J(MHaMu4Yeckoe paBHOBecMe M OOpaTHas CBS3b B
ouocdepe. KpyroBoporsl BemecTB M OMOr€OXMMHYECKHE IUKIIBI 3JIEMEHTOB

(yrnepona, azora). 30HanbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoBeuectBO B Ouocdepe 3emun. AHTponoreHHble U3MEHEHHUs B Ouocdepe.
I'moGanpHBIE SKOTOTUYECKHE TPOOITIEMBI.
OcHOBa  pAaIlMOHAIBHOTO  YIPABJICHUS MPUPOJHBIMH  pecypcaMd H WX

ucnojb3oBanue. JlocTuxkeHns OMOIOTUU U OXpaHa IPUPOIBI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI U1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

NHTEPHET
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