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MOSCHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke TporpamMmbl MO OHOJIOTHH TEOPETHYECKYIO OCHOBY IS
ompeesieHUs] TOAX00B K (OPMHPOBAHUIO COJACPKAHUS YYeOHOTO TIpenMeTa
«buosorus» coctaBWIM: KOHIENTyalbHbie TonoxkeHus @PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIeil, coJepkaHusl, pe3yJbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MTOJIOKEHUS 00 OOITUX MENISIX U
MPUHITUIIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero oOpazoBanust B Poccuiickoit ®denepanuu, a TakKe TMOJOKEHUS O
crienrdurke OUOJOTUH, €€ 3HAYCHUH B MO3HAHUU KUBOW IIPUPOJIBI U 0OECIIEUYECHUHN
CYILIECTBOBAHMS 4YesoBeuecKoro obmiecTBa. COINIaCHO Ha3BaHHBIM MOJIOKEHUSIM,
oTpe/ieTIeHbl OCHOBHBIE (DYHKITUHU MPOTPaMMBbI IO OUOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouosoruu Aa€T MpencTaBICHHE O IeNnax, 00 obmen
cTparerud OOy4YeHHMs, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIUMXCS CpEICTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0s3aTellbHOE MPEAMETHOE
colepkaHue, €ro CTPYKTypy, paclpeielieHue 1o pa3jieliaM ¢ TeMawm,
PEKOMEHIyEMYIO TTOCJIeI0BATEILHOCTh M3YUCHUSI YIEOHOT0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTHKH 00pa30BaTEIHLHOTO
npoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcs.

B nporpaMmme mno OuHONOTMM TakKe Y4YMUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4EOHO-ITO3HABATEIIHLHON
NeATeIbHOCTH/y4eOHBIX JIEUCTBUN OOyYalOIUXCSd IO OCBOCHMIO COJICPIKAHUS
OMOJIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme no 6uonorun (10—11 kmaccel, 0a30BbIil ypOBEHB) peaTn30BaH
OPUHITUI TPEEMCTBEHHOCTH B HM3yUYCHHHM OWOJIOTHM, Ojlarojmapss 4eMy B HeEW
MIPOCMATPUBACTCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  LIEHHOCTHBIX
OpUEHTALIUNA JTUYHOCTH, SKOJOTUYECKOTO MBIILIEHUS, IPEJICTABICHUN O 3J0POBOM
oOpa3e >XKM3HM M OCEpEKHBIM OTHOIIEHHWEM K OKpPYXAIoleld MPUPOTHON Ccpere.
[ToaToMy Hapsmy ¢ H3ydeHHEM OOIIEeOHOIOTHYECKUX TEOPU, a TAaK)Ke 3HAHUU O
CTPOEHUH >KUBBIX CUCTEM PA3HOTO PaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe IO OWOJIOTHH YACICHO BHUMAHHUE HCIIOJIb30BAHHUIO
MOJIYYCHHBIX 3HAHUH B MTOBCEIHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIATHBIX 33]1a4, B
TOM 4YHCJE: TPO(UIAKTHKNA HACIEJACTBEHHBIX 3a00JIEBAaHHI 4YeIOBEKa, MEINKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUSI, 000CHOBaHUS HKOJIOTUYECKU
1€JICCO00Pa3HOTO TIOBEJACHHWS B OKpYXKalolled NPHPOAHOW Cpeae, aHauu3a
BIIUSHUS XO3SHWCTBEHHOW CATEIHPHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOJHBIX H
HCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHHMS K MPUKIIATHON HAIIPABICHHOCTH
yaeOHOro mpeamera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO OOCCIICUSHHUS



YCIOBUH JIJIsl pEIICHUs] OJJHOM M3 aKTyaJbHBIX 3aj]a4 IIKOJLHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KoTopas mpennosaraer (oOpMHpOBaHHE y  OOyYaromuxcs
CIIOCOOHOCTH aIaliTUPOBATHCA K M3MEHEHHMSIM JWHAMUYHO DPa3BUBAIOIIETOCS
COBPEMEHHOTO MHpa.

buonoruss Ha ypoBHE cpemHero oOmero o0pa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecreunBaeT (OpMUPOBAHUE y OOYy4alOUIMXCA MPEACTaBICHUN O
HAyYHOW KapTHUHE MHpa, paciIupsieT U 00O0OIIaeT 3HaHUS O KMBOW Ipupoje, e
OTIUYHUTETHHBIX TpPHU3HAKaX — YPOBHEBOW OpTaHWU3AllMd M JBOJIONWH, CO3HAET
YCIOBUSL  JUISA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpOAbl, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOro obpasa
KHU3HHU, SKOJOTHUECKOr0 MBIIUICHHUS, IICHHOCTHOT'O OTHOILIEHUS K KUBOM MPHUPO/IE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJOTUSI UMEET TAKXKE VISl PEeIICHHs] BOCTIUTATEBHBIX U
pa3BHBAIOMIMX  3a/Jad  CpelHero  o0mero oOpa3oBaHWs, COLUATH3AIUH
oOyuaromuxcs. M3yuenune 6uonorun odecreynBaceT yCaoBHs A1 (OPMUPOBAHUS
WUHTEJUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HMH()OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET MHTErpallid OMOJOTMYECKUX 3HAHUH C
MPEICTAaBICHUSIMHA U3 JAPYTUX YIEOHBIX TMPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMHUU
u reorpaduu. Ha3BaHHBIE TOJOKEHHUS O MpeIHA3HAYCHUH Y4eOHOTO Mpeamera
«buonorus» cocraBWJIM OCHOBY J[UIS ONPEIENICHUS MOIXOJ0B K OTOOpYy U
CTPYKTYpUPOBAHHUIO €r0 COJAEpXKaHUs, TMPEACTABIEHHOT0O B MporpamMme IO
OHOJIOTHH.

OT160p conepxanusi yueOHOoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TO3UIUH KyJIbTYpOCOOOPA3HOTO IMOAXO0/Aa, B COOTBETCTBHU C
KOTOpPBIM OOYyYaroluecs: TOJDKHbI OCBOMTH 3HAHHMSI W YMEHUS, 3HAUUMBbIEC Jif
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSIONNE aJCKBATHOE ITOBEICHUE
YyeJoBeKa B OKpY’Karolled MPUPOJHOM cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKkTUYecKou aestenbHOCTH. Ocob0e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIepKaHUs, KOTOPbIE CIy»KaT OCHOBOM Uit (POPMUPOBAHUS
NpPEJCTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTUHE MHUpA U
HEHHOCTHBIX  OPUEHTAIUSX  JMYHOCTH, CIIOCOOCTBYIOIIMX  TIyMaHHU3alUU
OMOJOTMYECKOro 00pa30BaHUsI.

CTpykTypupoBaHHE COJEp)KaHUS ydeOHOro Marepuaja B Tporpamme TIo
OMOJIOTMH OCYILIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYCHMSI 3HAHUM 00
OTJIMYUTEIHHBIX OCOOEHHOCTAX KMUBOHM MPUPOABI, O €€ YPOBHEBOM OpraHU3aluu U
ABOJIIONIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro mpeameTa «bromorusy»
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUM: «bronorus kak Hayka. MeTos
Hay4dyHOTo To3HaHUs», «KieTka kak Ouomormueckas cucrema», «OpraHu3M Kak



Oouonoruueckas cucreMa», «CucTeMa M MHOTooOpas3ne OpPraHUuYecKOro MHUpPAy,
«DBOJIOLUA KUBOU MPUPOABD, « IKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJlaicHue  OOyYaroUIMMHUCA  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIbHOU
OpraHu3allMi >KUBBIX CHCTEM pPa3HOrO paHra U MNpuoOpeTeHrue YyMEHUH
UCIIONIb30BaTh ATH 3HAHUS JJIi TPAMOTHBIX JEHCTBUH B OTHOUIEHHMH OOBEKTOB
KUBOU MPUPOABI U PEIICHUS] PAa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu uzydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OMOJOTUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyXKallluX OCHOBOM
s (opMHUpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHON KapTUHE MHUpa, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KUBBIX
CHUCTEM PA3HOTO YPOBHSI OpraHU3AlMH, BBIAAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBaHUIX B OMOJIOTUY;

dopMupoBaHue y OOYyYarOIIMXCS TO3HABATENBHBIX, MHTEJUIEKTYalbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IJISIIOB, WJEH U TOJAXOJIOB K M3YUYEHUIO >KUBBIX CHUCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTaHOBJIEHHME Yy oOOywaroumxcs oOmeil KyapTyphl, (YHKIHOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SIBICHUS OKPY>KAIOIIETO
MUpa JKMBOM MPUPOJbI HA OCHOBAaHUU 3HAHUW W OMbBITA, IOJYYECHHBIX MpPU
U3y4eHUU OMOJIOTUY;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMUECKUX 3HAHUM B MPAKTUUYECKOM NEATEIbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIIOBEKOM >KHUBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOI0 OTHOIICHHS K HEH, COOJIIOIEHUS STUYECKHUX
HOPM IIpU MIPOBECHUHN OMOJIOTMYECKUX HCCIIET0BaHU;

OCO3HAHHE IEHHOCTHM OWOJOTMYECKHX 3HAHUW JI TOBBILICHUS YPOBHSA
HKOJIOTUYECKOM KYIBTYpPHI, A1 (POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHUM B MOBCEHEBHOM KU3HU JJISI
OIICHKH TMOCJIEACTBUI CBOEH JEATEIHHOCTU 1O OTHOIICHUIO K OKpY Karolleil cpene,
COOCTBEHHOMY 3[I0pPOBbIO, OOOCHOBaHHME U COOJIOJEHHE Mep MNPO(OUIAKTUKU
3a00JIeBaHU.

B cucreme cpeanero ooOmiero o6pazoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBIISIETCSI OOs3aTENbHBIM yUE€OHBIM MPEIMETOM, BXOSAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHbIE TPEIMETHI.



Jlist m3ydennst 6noaoruy Ha 6a30BOM YPOBHE CPEHETO 0011Iero 00pa3oBaHus
oTBoauTCs 68 vacoB: B 10 knacce — 34 yaca (1 gac B Henemto), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponr Ouonoruu B (QOpMUpPOBAaHMM COBPEMEHHOW HAay4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTrMYECKUX HAYK.

MeTtobI MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiacCU(pUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemoHncTpanun:

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

Tabmuibl 1 cxeMbl: «MeTO bl TO3HAHUS JKUBOU TPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHuE pa3inUYHBIX METOAOB IpHU
U3Y4YEeHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHM3aLMS.

JKuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET U3ydeHus: onoaorun. Otauyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ne. YpOBHU OpraHU3aluU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJIALMOHHO-
BUJIOBOM, SKOCHUCTEMHBIN (OMOTEOIICHOTUYECKH ), OMOCEPHBIH.

JdemoHcTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE PU3HAKH >KU3HWY», «YPOBHU OpraHU3alluu
YKUBOU NPUPOABDY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKnil COCTAB H CTPOCHHE KJIETKH.

XHWMUYECKUN COCTAaB KIETKM. XUMHUYECKHUE DBJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHThL. Bosia 1 MUHEpaIbHbIE BELIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJIEKYJbl (NIepBUYHAs, BTOpHUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe CcBoHcTBa OeikoB. buonormueckue
GyHKIIUN OETIKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHTa:
aKTUBHBIM 1eHTp, cyOcTpaTHas cnenupuuHocTs. KodepmeHntsl. ButaMuHbL.
OTtnuynst GepMEeHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpud03a),
aucaxapujibl - (caxaposa, JaKTO3a) U ToJMcaxapuibl (Kpaxmall, TJIUKOIeH,
HesuToa03a). buonornueckue GyHKIUU YrIIeBOIOB.

Jlununel: Tpurauuepuasl, Qochomunuasl, crepounsl. [ uApoPUIBHO-
ruapodoOHble  cBoiicTBa. buomornueckue ¢GyHkuuu aunuaoB. CpaBHeHHe
YIIEBOA0B, OEJIKOB U JIMIUI0B KaK HCTOUHUKOB YHEPTHUHU.

HykneunoBesie xkwucnotel: JHK u PHK. Hykneotnasl — MOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkmuu PHK.
Buast PHK. AT®: crpoenue u pyHKIINN.

[{utonorus — Hayka o kietke. Kiietounas Teopus — mpuMep B3aUMOIEUCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUH. MeTObl U3yUeHUs KIIETKH.

Knerka kak menoctHas >kuBas cuctema. OOmMe TMNPU3HAKH KIETOK:
3aMKHyTasi HapykHas mMemOpana, monekyinbl JIHK kak renermdeckuii ammapar,
CHUCTEeMa CHHTe3a Oerka.

Tunel KJIETOK: JyKapuoTHueckass W mpokapuotruyeckas. OcoOeHHOCTH
CTpOEHHUsI MpoKapuoTuueckor kieTku. Kierounas crenka Oakrepuit. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHON KIIETKH.

[I0BEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, IITMKOKAIUKC, UX
dbyukiuu. [1nasmatnyeckas memOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opranounabl. OnHomeMOpaHHbie opraHounabl kieTku: JIIC, anmapar I'onbmxu,
In30COMBI.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHM: MUTOXOHIPHUH, ILJIACTHJBI.
[TpoucxoxaeHnne MUTOXOHApUA W miacTua. Buasl muactua. HememOpanubie
OpraHOMWJbl KJIETKH: PpHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPUOIH, PECHUYKH,
KryTHUKA. QyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

SAnpo — perynsatopHslil neHTp KieTku. CTpoeHue siapa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Juarpammsel:  «PacripeneneHne XUMHUYECKUX OJJEMEHTOB B HEXKHMBOM
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuupbl n cxembl: «llepuognyeckass TabiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHne MOJIeKyJbl OeKay,
«Ctpoenue ¢pepmentay, «Hyknennosrie kuciaotel. JJHK», «Ctpoenune monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpoeHue KXUBOTHOU KIETKW»,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue siipa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE JJii MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPaCTUTENIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KIIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabGota Ne 2. «M3ydeHue CTpoeHUs KIETOK pPACTEHUI,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax U ux
ONKCAHUE.

Tema 4. ’KuznenesiTeJbHOCTL KJIETKH.

OOMeH BeIIecTB, WK MeTab0Iu3M. ACCUMUIIALMS (TIIIaCTUYECKUIT OOMEH) U
JTUCCUMUJTISIINSA (SHEPTeTUUECKHii OOMEH) — JIB€ CTOPOHBI €IMHOrO TIpoliecca
MeTabonm3ma. Poib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabonmu3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPO(DHBIN U rerepoTpodHbIii. Ponbs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAILEHUN SHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl  (orocuHTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCUHTE3A ISl KU3HU
Ha 3emsie. Biausinue yciioBuii cpefibl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €r0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYEHUE XEMOCUHTE3a IS
KU3HH Ha 3emIIe.

DHepreTruecknii oOMeH B KieTke. PaciierniieHue BemecTB, BBIJCICHHUE U
aKKyMYJIMpPOBAaHHE DHEPrUd B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. OddekTuBHOCTD
HHEPreTUYECKOro OOMeHa.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmauus u JHK.
Peanuzanusi reHernueckoil wHGoOpMalMU B KIETKe. | €HETHYECKUM KOJ U €ro
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — 6unocunTes
Ooenka. Ortambl TpaHchsuuu. KoawpoBaHue aMuHOKUCIOT. Pombs pubocom B
OouocuHTe3e Oenka.

Hexnetounsle ¢hopmbl )Ku3HU — BUpychl. ctopus oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMS M JKMU3HEHHOIO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduuura yenoseka (BHUY) — Bo36yaurens CII/a.



OOpatHast ~ TpaHCKpuWIIUs, peBepraza u  uHTerpaza. lIpodwumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBAHMIA.

JdemoHncTpanuu:

[Toptpetsl: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii oOMen», «Xjoportacty, «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenue u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Kom,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1uki Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJHK».

Ob6opynoBanue: moxaenu-anmunkauuu «Yasoenue [IHK u Tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHHe KISTKN», MOJEb CTpyKTypbl JTHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii MK, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Permkanus — peakuus MaTPUUYHOTO
cunteda JIHK. Crpoenme xpomocom. XpOMOCOMHBII HabOp — KapUOTHIIL
JlumiouaHeIi W TAlJIOMIHBIA  XPOMOCOMHBIE  HAOOphL.  XPOMATHUIBI.
[{uTonoruuyeckue OCHOBbI PA3MHOKEHHSI M  WHIUMBHUAYaJIbHOTO  Pa3BUTUS
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemasi rubGenb KJISTKH — aromnTo3.

DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U mnosioBoe. Bunpl 6ecrnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHUE OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VcKycCcTBEHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JIJISI CEJIEKIUU.

[TooBOE pa3MHOKEHHE, €TO OTIUYHSI OT OECIIOJIOTO.

Meiio3. Craguu meito3a. IIpomecchl, MpOUCXOASIIME HA CTaaUsIX MeKo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUN CMBICT H
3HA4YEHUE MeHo3a.

["ameTorenes — mporecc 0OOpa3oBaHUS TMOJOBBIX KJIETOK Yy YKHUBOTHBIX.
[TomoBbIe Kene3bl: CeMEHHUKH U SUYHUKA. OOpa3oBaHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SHIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK W crepMaro3ouaoB. OIuioJ0TBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuThHe (OHTOTEHE3). OMOpHOHANIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHSL Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyisiius, opraHorene3. IloctamOpuoHanbHOEe pazButHe. THIIbI
NOCTAIMOPHUOHAIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusHue



Cpelbl Ha pa3BUTHUE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSL.

JdemoHncTpanuu:

Tabmuipt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y UBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pacteHui», «Jlenenne xknetku Oaktepuil», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpoMocoMb», «Knerounsiii mukny, «Pemmukamus JTHK», «Mutosy,
«Menos», «IIpsamoe u HenpsMoe pa3BUTHEY, «l aMETOTeHe3 Yy MIIEKOIUTAIOIIUX U
4yesnoBekay, «OCHOBHBIE CTaIUA OHTOTEHE3A.

Oo6opyaoBanue: MHKPOCKOII, MUKpOIpenaparsl «CriepMaTo30M1bl
MJIEKOIIUTAIOLIETO», «SIMIIeKIeTKa MIIEKONUTAOWEro», «KapnoknHes B KieTKax
KOpElIKa JIyKa», MarHuTHAas MOJEJb-allUInKauus «J/leaeHue KIeTKu», MOJIEIb
JTHK, monens Metada3Hoi XpOMOCOMBI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHUS MOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mctopus pazButus reHeTuku. Poibs nuronoruu
U HMOpPUOJIOTUU B CTAaHOBJICHHM TE€HETUKH. Bkiaa poccuilckux u 3apyOeiKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKUM, MOJEKYJSIPHO-TeHETUYeCKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHUS. | 'eHeTnyecKasi CHUMBOJIMKA, HCIIOJIb3yEMAasl B CXEMax CKPEIIMBAaHU.

3aKOHOMEpPHOCTH HAacJeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe CKpellMBaHue. 3aKOH €JAMHO0Opa3usi TUOpPUIIOB TEPBOTO
nokosnieHus. IlpaBwiio JOMHHMpPOBaHMS. 3aKOH pacUICIUIEHHS MPU3HAKOB.
['unoresa ynctoTsl rameT. [logHOE 1 HEMOIHOE JOMUHUPOBAHHUE.

JurubpugHoe  CKpeliMBaHHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyrouee ckpeuBanue. Mcnonp30BaHne aHATU3UPYIOLUIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAacCJIEOBAHMIO TeHOB. HapyllieHue cuerieHus: TeHOB B PE3YJIbTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmoyia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnegoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

M3mMeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS U HACJIEICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPUCTUKA
MOIM(PUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KpUBas.
Hopma peakuuu mpusHaka. KoJIMUeCTBEHHBIE M KAYECTBEHHBIEC IMPU3HAKU U UX
HOpMa peakiuu. CBoicTBa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpolecC — OCHOBa KOMOWMHATHUBHOMU
U3MEeHUYMBOCTA. MyTarmoHHast "3MeHIUBOCTh. Kimaccudukanus MmyTainuii: TeHHbBIC,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYHHBI MyTaluid. MyTareHHble (aKTOpHI.
3aKOH TOMOJIOTUYECKHUX PSAJIOB B HaclIeACTBEHHOM n3MeHnunBoctd H. 1. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKA: T€HEAIOTHYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUECKHUM, OMOXUMHYECKHMA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHNE T€HOTHIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[TI1P-anamm3a. HacimencTtBenHsie 3a00JieBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
OO0JIe3HU C HACJEACTBEHHOW MPEIPaCIoIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUUIBI
310pOBOTr0 00pa3a >KU3HU, AUATHOCTUKH, MPOPUIAKTUKHI U JICUSHUS TeHETHYECKUX
OoJsie3Hel. MeauKo-reHeTHYeCKoe KOHCYJIbTUPOBAaHME. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKHU B NMPEJOTBPAILECHNHN U JICUCHUHU F€HETUYECKUX 3a00JIEBAHUI YeJIOBEKa.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. . BaBuios.

Tabmuubr u  cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAHME UM €ro
UTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUSI U €ro IHUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  TameT», «JluruOpuaHOoe  CKpEIIMBaHUE,
«uTomoruyeckue OCHOBBI TUTHOPUTHOTO CKpELLUUBAHUAY, «Metio3»,
«B3auMOIENCTBUE  AJUICNIBHBIX TE€HOB», «l'€HeThueckue KapThl PACTCHUH,
KUBOTHBIX W YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CLEIUIEHHOrO C mnonom», «KapuoTumel 4enoBeKa UM KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoauduKanroHHas W3MEHUYMBOCTHY, «HacmemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHAs U3MEHYUBOCTHY.

O6opynoBanue: MoAeNU-aNIIUKAIMK «MOHOTHOPUHOE CKpELIUBAHUE,
«HenonHoe nmoMuHHMpoBaHUEe», «JluruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MHUKpompemnapar «Jlpo3zodpuna» (HOpma, MyTanuu
(dbopMBI KPBUTBEB M OKPACKH Tela), Tepoapuii «['opox moCceBHOI.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlabopaTtopHas pabora Ne 5. «3ydeHue pe3yiabTaTOB MOHOTHMOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y TPO30(PUIIbl HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yueHne MoauUKAITMOHHOW U3MEHUYUBOCTH,
MMOCTPOCHHUE BAPUALIMOHHOTO PSAJla U BAPUALIMOHHOM KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30(uiabl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIM3 POAOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOKICHHUE CEJNEKUUH U JIOMECTUKALMS.
VYuenne H. . BaBumoBa o0 T1ieHTpax TMPOUCXOXKJICHUS U MHOTroo0pasus
KYJbTYPHBIX pacTeHUM. LIeHTpbl MPOUCXOKIEHUS JOMAIIHUX XKUBOTHBIX. CopT,
I0pOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI celeKIuu. MaccoBbli M1 HHAUBUAYATbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHWd M KUBOTHBIX. OIlleHKa 53KcTepbepa. biIM3kopoACTBEHHOE
cKkpeuBanue — HUHOpuauHr. Ywucras nuHug. CKpelMBaHUE YMCTHIX JIMHUM.
['eteposuc, wiu rudpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIUHT.
OtnanénHas rtulOpunumzauus u e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 u
MOJIYYCHUE TIOJUIUIOUAOB. JIOCTMKEHUA CENEKIMU PACTCHUH, KUBOTHBIX U
MHKPOOPTraHU3MOB.

buotexHONOrUsl Kak OTpacib MNPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTambl
co3nanus pexomOunantHoi JIHK wu Ttpancrenneix opranusmoB. Kierounas
nHxeHepus. Kilerounbie KynabTypbsl. MUKPOKIOHAIIBHOE PAa3MHOKEHHUE PACTECHUM.
KiloHnpoBaHWE BBICOKONIPOAYKTHUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

DKojoruyeckue W dthueckue  mpobiempl. MO  —  reHeTuM4ecKu
MOAU(UITTPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHoB.

Tabnuiel 1 cxeMbl: kKapta «lIeHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoasl TOMAalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenui», «Otnanéanas rudpunuzaus», «Padboter akanemuka M. @. MBanosay,
«Ilomumnonus», «OObEKTHl OuoTexHONMOTUM», «KJeTOuHBIE KYJIbTYphl U
KJIOHUpOBaHue», « KoHCTpyHpoBaHHEe U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH TUIOJI0OB M KOPHETIOAOB AUKUX (DOPM U KYJBTYPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHIS.



JlabopaTtopHblie U npakTHYecKHe PadoThI:

Okckypeust «OCHOBHbIE METOJBI M JOCTHXKEHHSI CEJIEKIIMM PAcTEHUH U
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  yYaCTOK, B TEIUIMYHOE XO34HMCTBO, JIAOOpPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KJTACC

Tema 1. DBoIrOMOHHASE OHOJIOTHS.

[IpeanocbuUlKM BO3HMKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUU. OBOJIOLUOHHAS
Teopust U €€ MecTo B OMOJNOTMU. BiusiHue 3BONIIOIMOHHONW TEOPUU HA PAa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BOMONMU. [lameoHTOMOrMYECKHE: IOCIEI0BATEIbHOCTD
NOSIBJICHUS BHUJOB B TMAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOAHbIE (POPMBIL
buoreorpaduueckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3auyus SMOPUOHOB pa3HbIX BUJOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIApHO-OMOXUMHUYECKHE: CXOICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpPraHU3MOB.

OomonnoHHas Teopus Y. JlapBunHa. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBHKyLIME CHUJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAsT W3MEHUYUBOCTD,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBI 0TOOD).

Cunrernueckas teopust 3Bomouu (CTI) u e€ OCHOBHbIE TTOJIOXKEHHUS.

MukposBosronus. [Tonynsuus kak e1MHUIA BUIA U 3BOJIIOLUU.

JBuxymire cuibl ((hakTopbl) SBOMIONUHM BUIOB B IpuUpose. MyTallMOHHBIHI
IpoLEecC M KOMOMHATHBHAs WM3MEHUYUBOCTH. llOMynslMOHHBIE BOJHBI U Apeid
reHoB. M301us 1 MUTpanus.

EcrectBennbiit oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMBI
€CTECTBEHHOT0 0TOOpA.

[Tpucnoco0IeHHOCTh OpPraHU3MOB KAk pe3yjbTaT 3BOMOUMU. [Ipumepsl
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMop(d03bl U UANOATANTALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUJ1I000pa30BaHus: reorpaduueckoe, IKOJI0rH4eCcKOe.

MakpoaBosnonusi. DopMbl  HBONIONUU:  (uUileTUYECKasl, JIMBEpreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[TpoucxoxaeHne OT HeCleUHAIM3UPOBAHHBIX NpenkoB. IIporpeccupyromas
crienranu3anvs. AganTuBHAs paavarusl.

JdemoncTpanuu:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiiey, «3apoabIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyliecTBOBaHue», «EcTecTBeHHBIN 0TOOp», «MHOroo0pasue COpTOB pPaCTCHHUI»,
«MHorooOpazue  mopos  KuUBOTHbIX»,  «[lomymsumum»,  «MyTamnuonHas
U3MEHUYMBOCTHY, «Apomopdo3by, «Ununoamantamumy, «OOImas aereHepams»,
«/IBmkymme cunbl dBosonum», «Kapra-cxema wapupyra nytemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BuA000pa3oBaHueE», « IKOJOTHUECKOE BUI000pa30BAHUE).

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOMOB W CeMsiH, KoJuteKiusi «[IpuMepsl 3aUTHBIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBbIE HAIPABICHUS IBOJIIOIUNY, 00BbEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiekuus «DopMbl COXpPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb anmimkanus «llepekpéct
XpOMOCOM», BiaxHble npenaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYUIKW», MUKponpenapat «Jlpo3zoduna» (Hopma, MyTanud (GOpMbl KPbUILEB U
OKpacKu Tena).

JlabopaTopHble U NpakTHYecKHe padoThI:

Jlabopatopuas padora Ne 1. «CpaBHeHHe BUIOB MO MOPGHOIOTHIECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma u
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE M pa3BUTHE KU3HHM Ha 3emJie.

Jlonay4Hble NpPEACTABICHHUS O 3apOKICHUM >KW3HU. HaydHble TUnoTes3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIOIMS. AOHUOTEHHBIM CHUHTE3 OpPTraHWYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEpUMEHTAIIBHOE MMOATBEPKICHHE XUMHYECKOM 3BOIIOLMU. HavanbHble 3Tansl
ouonoruueckoi sposonuu. I'unoresa PHK-mupa. @opmupoBanrne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKHU. llepBble KIETKM M HMX 3BOJIIOIUA.
dopMHUpoBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. I[laneosoiickas spa u €€ mnepUOAbl: KEMOPHICKHUIA,
OPAOBUKCKUH, CHITYPUUCKHM, TEBOHCKNI, KAMEHHOYTOJIbHBIN, TIEPMCKHM.

Me3o301cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas 93pa W €€ mNepuoAbl: MNaJCOrC€HOBBIA, HEOTCHOBBI,
aHTPOIOTE€HOBBIN.



XapakTepucTuKa KJIMMaTa U TeoJoruueckux mporeccoB. OCHOBHBIE 3Tallbl
HBOJIFOIIUU PACTUTEIBHOTO W KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPYMI KUBBIX OPraHU3MOB.

CucremMa OpPraHM4YeCcKOTO0 MHpa Kak OTpakeHHE 3BONOUUA. (OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYMIIbI OPraHU3MOB.

OBOJIOLHS YeOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTre npeacraBieHui o
IPOUCXOXKJIEHUH 4YeJIoBeKa. MeToApl HM3ydeHHsl aHTpororeHe3a. CXoicTBa H
pa3IMyKs YeJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxkymue  cuiabl  ((pakTopbl) — aHTpPOIOreHe3a. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmiecTBEeHHBIM 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUM TPy/a, MBIILICHHUE, PEYb.

OCHOBHBIE CTaIUM U BETBH 3BOJIIOIMU YEIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbi, YemoBek mnpsaMoxonsuuyi, YenoBeKk HEaHACPTAIbCKUM, YenoBek
pasyMHbIii. Haxonku uCKoIlaeMblX OCTaTKOB, BpeMs CYILECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckne pacbl. OcCHOBHblE  OOJbIIME  pachl:  €BPONECOUTHAS
(eBpasmiickasi),  HErpo-aBCTpajioujHas  (PKBATOpUAJbHAs),  MOHTOJOHWIAHAS
(a3marcko-amepukaHnckasi).  UepTbl  NPUCHOCOOJIEHHOCTH  MpEeJCTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSM CYILIECTBOBaHHWs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penu, JI. Ilacrep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHOBeHHE CoOJIHEUHOM cucTeMbl», «Pa3BuTue
OpraHnueckoro wmupa», «PacturenbHas KieTka», «KUBOTHasg  KIETKay,
«IIpokapuotnueckasi kietka», «COBpPEMEHHAs CHCTEMA OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHUS 4YEJIOBEKAa M YeJIOBEKOOOPAa3HBIX
00e3psin», «OCHOBHBIE MecTa MaJCOHTOJOTMYECKUX  HAXOJOK  IMPEIKOB
COBPEMEHHOI0 4YeloBeKa», «JlpeBHenmme moan», «lpesHue moan», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelloBeUeCKrue pach».

O6opynoBanne:  mymsiku — «lIpoucxoxknenue  demoBeka»  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAHBOHIIA), CIICTIKK WIIU
U300pKEHUSI KAMEHHBIX OpYJIUd MNEepBOOBITHOTO YeNOBEKa (KaMHU-YOIIEPHI,
pyOuna, ckpebia), TeOXpoHOJOTHYecKass Talnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUN».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHU U
YKABOTHBIX B KOJUJICKIUSX).



OKCKypeHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAaeBEAUYECKUI My3€ell).

Tema 3. Opranu3msl U OKpY:Kam0ias cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayi U pas/ielibl IKOJIOTUU. MeToabl SKOJOTUYECKHUX
UCCJIeI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKa.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MMOYBEHHAs,
BHYTPUOpPTaHU3MEHHas.

Oxonoruueckue (axkropel. Knaccudukanus skxonorudyeckux (HakTOpOB:
abnotnyeckre, OWMOTHMYECKHME U aHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(baKkTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[IpucnocoGnenust OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckue puTMsl.

buotnueckue (hakTOopHI. Bunnl OMOTHYECKUX B3aMO/ICHCTBUU:
KOHKYPEHLIUA, XUIIHUYECTBO, CUMOKO03 U ero ¢opmel. [lapasutusm, koomnepanus,
MyTyaln3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OWOTHYECKHUX B3aWMOACWCTBUNA [UIs CYIIECTBOBAaHUSA
OpPraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyisauuu. (OCHOBHbIE TMOKa3aTenu
HOMYJSLMKA: YHUCICHHOCTh, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTH, MPHPOCT,
murpanus. JJmHaMuka YMCI€HHOCTH TOMYJISALHUU U €€ PeryIsiiusl.

JdemoncTpanum:

[Toptpetsl: A. I'ym6onbar, K. @. Pynse, O. ['ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupogusie 30Hb1 3emuny, «Cpeasl oOUTaHUS
opranu3moBy», «®ortonepuonuzm», «llomymsum», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTH MOMYJISIUK UHPy30pun-TyPenbku», «[lumensie nemnm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGoparopHas padota Ne 3. «Mopdonornueckue 0COOCGHHOCTH PACTCHUM M3
Pa3HBIX MECT OOUTAHUS.

JlaGopartopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIEyCa».

[Tpaktuueckas padota Ne 2. «Iloacu€T MIOTHOCTH MOMYJSLUUNA pa3HbIX BUIOB
pacTEeHU.

Tema 4. CooO1ecTBa ¥ 3KOJI0rHYeCKHE CUCTEMBI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BUAOBAS,
IPOCTPAaHCTBEHHAs, Tpoduueckas (mumienas). Buasl-momunantsel. CBsizu B
OHOILIEHO3E.

Dkoyioruueckrue cuctembl (dkocuctembl). IloHsatne 00 »3KocuctemMe u
ouoreoneHoze. DyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, penyleHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduyeckue (muiieBbie) YPOBHM OKOCHUCTEMbI. [IMIleBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTENW SKOCUCTEMBI: OMoMacca, MPOAYKIHS. ODKOJIOTMYECKUE
nupamMujibl:  MPOIYKLUMHU, YHUCIEHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PeK. DKOCUCTEMa XBOIHOTO
WIA HIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONOTE€HHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak @akrop ycroilunmBoctH 3kocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepuanackoro o 6mocdepe. ['paHuiibl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Onochepbl Kak
rJ100aJIbHOM JKOCHCTEMBbl. J{MHaMHueckoe paBHOBecME€ U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB U OMOr€0OXMMHUYECKUE KBl AIIEMEHTOB (yrieposa,
a30Ta). 30HAIBHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Ouochepe 3emin. AHTpONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBaHME MPUPOIbI u YeJI0BEYECTBA. Coxpanenue
Onopa3zHo0Opa3us Kak OCHOBa yCcTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHUS MPUPOJHBIMU pEecypcaMd M MX HUCHodb30BaHue. JlocTukeHus
OHOJIOTMHU U OXpaHa MPUPOJIbI.

JdemoHncTpanuu:

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

Tabmumpl u cxemsl: «[lumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbsie cooOmiecTBay, «llenmu nuTtanusy, «IKoJOTHYECKas TUPAMUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jeca», «buomeHo3 BomoéMa», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JEUCTBHS HAa  Ipupony», «BaxHenmme HUCTOYHMKHU
3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOJ», «[louBa — BakHeIash coCTaBIISIONIAs
ounochepr», «DakTophl Aerpaganuu nousy», «llapHukoBeiil 3 dexT», «DakTopbl
paIMoaKTUBHOIO 3arpsizHeHus: Ouocdeprl», «OO0mas cTpykTypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyropopot a3zora B mpupoze».

O6opynoBanue: Mojelb-anmaukanus «TunuuHble OMOLEHO3bI», TepOapuii
«PacTtutenbHble co00IIeCTBaY, KOJIEKIMH «buorieHo3y, «Bpenurenu BaxHEHIIMX
CEIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», Trepbdapuu W KOJUIGKIMU PACTEHUH U
KUBOTHBIX, MPHUHAJICKAIINE K Pa3HbIM 3KOJOTHYECKHM TpyIaM OJHOTO BUJA,



Kpacnas kuura Poccuiickoit ®enepanmu, H300pa)K€HUS OXPAHSIEMBIX BHIOB
PaCTeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMUOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnuBalOTCAI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHSI  OOYyYalONUMHUCA TMPOTPaMM  CpPEIHEro  OOIero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buomorus»
BBIJICJICHBI CIIAYIONINE COCTABJISIONINE: OCO3HAHHME O0YJaIONUMUCS POCCUUCKON
rpakIaHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPE/IENICHHUI0, HaJu4yhe MOTUBAlMM K  OOY4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTHU HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULUNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS MpeameTa «bUOoIorus» JOCTUTaloTCs B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJACHUSI U CIOCOOCTBYIOT MpOllECCaM CaMOMNO3HAHUSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUSI BHYTPEHHEW TMO3UIUMU JIMYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY U MPABOIOPAJKY, YETOBEKY TPyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPpaAUuLMSAM MHOTOHAILMOHAIBLHOrO Hapona Poccuiickon denepanuu, MpUpoOIE U
OKPYKaroUIEH cpeie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO Tmipeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIMEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJACHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B MPOIECCE peaiM3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD FPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIIbHOCTH MpPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEN C pa3HbIMU YOEXKACHUSMU, KYyJIbTYPHBIMHU LIEHHOCTSAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB NpHU OOCYXIECHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOay, YYBCTBA OTBETCTBEHHOCTH MEPE]
PonuHou, ropmoctu 3a CBOM Kpai, CBOO PoauHy, CBOM $S3bIK M KYJIbTYpY,
MIPOLIOE M HACTOSIIEE MHOTOHAILMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJAHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IbI,
JNOCTHXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HAYE€HHs] OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS ILEHHOCTEM CEMEUMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaponoB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATIBHOTO BO3/ICUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOIUOHAIBHOTO 0J1ar0MOTyYH:

MOHMMAHUE W peanu3anus 370pOBOro u Oe3omacHOro oOpa3a XKHU3HU
(3mopoBOoe  TUTaHWE, COOJIOJICHWE TUTMEHWYECKHX TMPaBWJI ©  HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHSATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTH), OEpPEHKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOLIEHUS K
coOCTBEHHOMY (DPHU3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE 1EHHOCTH TNpPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOXKAIOIINUX 3J0POBBIO M KU3HU JIFO/ICH;

OCO3HAHUE TOCIEJACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIUEK (yHmoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacCTEPCTBA, TPYAOTIO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIBHO
BBITIOJIHSATH TAKYIO JI€SITEIbHOCTD;

WHTEpEC K pa3muuHbIM cdepam mpodhecCHOHATBHOU JeATeTbHOCTH, YMEHUE
coBepuIaTh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccun U peaTr30BBIBATH
cOOCTBEHHbIE KU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
NPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA:

HKOJIOTHYECKH I€JIECO00pa3HOE OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUN IS
OKPYXaroUEn Cpebl;

OCO3HaHUE TI00aTBLHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U TyTel uX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HaHWST W YMEHUS TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONAb30BaHUEM  (COOJIOICHUE  TMPaBUJ  TOBEICHUST B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAaxX, OXpaHy BHJIOB,
AKOCHCTEM, Orochepnl);



AKTUBHOE  HEMNPUITUE JICWCTBHM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE IPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJOTMYECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILATD HX;

HaJIM4KME Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, JKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHYECKOMN JESITEIBHOCTH DKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U NIO3HAHUS MUPA;

NOHMMaHUE crneuu(UuK OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBFHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
NPEJCTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YENOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXpaHEHUs IIPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBI  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0OecrieueHHst  mepexoja K  yYCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUU OMOJOTMYECKMX 3HAHUW B LEAX
NOBBILIEHUS] OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH OOydYarommxcs, GopMupyemoi
IpU U3yYeHUH OUOJIOTHH;

IIOHMMAHUE CYLIIHOCTH METOAOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HaHWsS MJI1 aHauu3a H
OOBSCHEHUS SBJICHUN OKPYXKAIOLIET0 MUpa U MPOUCXOAUIMX B HEM M3MEHEHMH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4HbIX (AKTOB U
VMMEIOIIMXCS JAHHBIX C LIEJIBIO ITOIYYEHHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIB30BATh OWMOJIOTMUYECKHUE 3HAHUS IS
pelieHns Ipo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALMSX;

OCO3HaHUE I[IEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHnI0, K AKTHUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUM MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METANIPEIMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yabTaThl OCBOEHMs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOyUaAIOLIUXCA
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBIEHHUE, MPOIECC,
CUCTEMA, HAay4YHbIM (aKT, MPUHIUI, TMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUS,
UCCIIEIOBaHUE,  HaONIOIEHWE, U3MEpPEHHe,  OSKCIEPUMEHT U  JPYTuXx),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHBHBIE,

peryJsiTUBHbIE), oOecreynBarome dbopmupoBaHue (GyHKIMOHATBHOM
IPAMOTHOCTH W  COLUMAJbHOM KOMIIETEHUMH OOy4YaloIMuXCcs, CIOCOOHOCTh
oOyyaromuxcs HCIIOJIb30BATh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHWS W  YHUBEpCaJdbHbIE Yy4YeOHBIE JCHCTBUS B
MO3HABATEILHOU U COLIMAIBHOM MPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBaanenne YHHUBEpPCATbLHBIMU yueOHbIMH NMO3HABATEJIbHBIMHU
AefiCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeMCcTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS
(aHanmu3a, CUHTE3a, CPaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHSATUM (BBIJEIATh WX XapaKTEpHbIC MPU3HAKHU, YCTAaHABJIMBATH
CBSI3U C JIPYTUMH MOHATHUSIMM);

ONPENEATh LENU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI AESTEILHOCTHU C TOCTABICHHBIMHU 1EJISIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHATHS JUTsl OOBsICHEHUS (DAKTOB M SIBICHUU
YKUBOW TIPUPOJIBIL;

CTPOUTH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUISt MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaK)K€  TMPOTUBOPEUMU  PA3HOTO  poOJAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUaIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEAITBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOJIEM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE NeiiCTBUSA:

BJIa/IE€Th HaBBIKAMU YU€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOKUCKY METOJIOB PELIECHUs MTPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

UCIIONIb30BaTh pa3iHyHble BUABl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TNPUMEHEHUI0 B Y4EeOHBIX
CUTYaIlUsX, B TOM YMCJIE MIPH CO3JaHUH YUEOHBIX U COLMATbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILIEHUS, BIAJAETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HAaXOIUTh apryMEeHThl AJi1 J0Ka3aTelbCTBa
CBOMX YTBEPXACHHI, 3a1aBaTh apaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBIN MOMCK MEPEeHOca CPEACTB M CIOCOOOB
JeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KU3ZHENIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEJAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJIEH, TMPEJIaratb OPUTHHAIBHBIE TIOIXOJbI M PEIICHUs,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHUPOBATHCS B PA3IUUYHBIX UCTOYHUKAX MH(OpMAIUU (TEKCTe yueOHOTO
nocoOusi, HAY4YHO-TIOMYJISIPHOM JUTEparype, OHOJIOTMUECKUX CJIOBApAX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, HE0OOXOAUMOMN JJISI BBIMOJHEHUS YUEOHBIX
3a/ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaluu (CxeMbl, Tpa@uKku, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BAaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiorndecko uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3MYeCKue U
MaTE€MaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAClO3HABaHWSA W 3aUTHl  WHOOpMAaIuH,
HH(pOpMAITMOHHONW 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) o61enme:

OCYIIECTBISITh KOMMYHHUKAITMHU BO BCeX c(pepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAQJIOTe€ WJIM JIUCKYCCHM MO CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBIMIOJHEHUS MpeiaraeMon
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYaCTHUKOB
JMajora WA JUCKYCCUN );

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMS, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEPEHUs IPYTUX JIIOJICH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThI MpH PEIICHUH OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOICHCTBUSI PU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO WieHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISTh IUIAH JICWCTBHM,
pacrupenenartb poid ¢ y4€TOM MHEHH y4YacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKA KOMAHIbI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh WJAEH C TO3MLUHAA HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYaLIUSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITH UHUIIMATUBHBIM.

OBJafeHne YHUBEPCAIbHBIMY PeryJaaTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NOpoOJIeM U HX
pelIeHus B )KU3HEHHBIX U YU€OHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIKAax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENIBHYIO NESTEIbHOCTD, BBISBIATH
npo0JIeMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pEIIeHHs MNpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JIaCTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHBBI B NIESITEIBHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YNbTATOB U
OCHOBaHMi, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIECHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaJIU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHalu3e pe3yJIbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynabTaThl OocBoeHUsi nporpamMMel COO mo Ouosnoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yueOHoro npeamera «buonorusny
HAy4YHbIC 3HAHUA, YMEHUS U CHOCOOBI IEUCTBUN MO OCBOCHHIO, HHTEPIPETAIIUHN U
IpeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO MOJIYYEHHI0 HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3iMuYHBbIX Y4E€OHBIX CUTyallUsX, a TaKXKE B PEaJIbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouosornei. B mporpamme mnpenMeTHble
pe3yabTaThl IPEICTaBICHbI 0 TOJaM 00yUYEeHHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce I0JKHBI OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHHM COBPEMEHHOIN €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOI'O MHPOBO33PEHHS, O BKJIAJE POCCUUCKHX U
3apyOeXKHBIX y4YEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (YHKIUOHATHLHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl pELICHMs )KU3HEHHBIX 33]1a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUECKHX TEPMHHOB M IOHSITHIA:
KU3Hb, KJIETKa, OpPraHu3M, MeTaboau3M (0OMEH BELIECTB M IMpPEeBpalICHHE
JHEPrUMr), TOMEOCTa3 (CaMOperyJssilus), YPOBHEBAs OPraHU3aLMsl KUBBIX CHCTEM,
CaMOBOCIIPOU3BECHUE (PEIIPOTYKIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME H3J1araTb OWOJIOTMYECKHE TEOpuu (KJIETOYHasg, XpOMOCOMHas,
MyTallMOHHAsl, ILIEHTpaJbHas JIOTMa MOJIEKYJIsIpHON Owuosorun), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBuiosa) u yuenus (o meHTpax MHOroo0Opasus u
MPOUCXOXKICHUs KyJIbTYpHBIX pacTennii H. V. BaBuioBa), onpeaensaTs TpaHUIIbI
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOCHNUE U
ONHMCAHUE YKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUH, OpPraHU3alus U MPOBEICHUE
OMOJIOTMYECKOTO  3KCIEPUMEHTA,  BBIABMIKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXKIY HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOJYYEHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATH CYHUIECTBEHHBIEC MPU3HAKA BHUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILIECTB U IIPEBPALIEHUS 3HEPIUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEeMOCHMHTe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHHs, WHIUBUAYaIbHOTO pa3BUTHUA OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATH IOJIyYE€HHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHMM, JJI MPUHATUS NPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
KHU3HU C IeJbpl0 oOecreyeHus Oe30M1acCHOCTH CBOEro 3/10pOBbS U 30POBbS
OKPY>KaIOIIMX JIFOEH, COOJII0IEHNs HOPM IPaMOTHOTO TIOBEICHHUS B OKPYKarOIIen
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBpPEMEHHOM  Ouosormu U OMOTEXHOJOTMH Ui PalUOHAJIbHOIO
PUPOIOTIOTIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTApHble TEHETHYECKHe 3aJaud Ha MOHO- H
OUTUOPUIIHOE CKpEIIMBAaHMUE, CLEIJICHHOE HAacJIeJI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMs JJIsl MpEICKa3aHUsl HACJIECJOBAHMS NPU3HAKOB Y
OpraHHU3MOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTHYECKHEe pPadOTHI, COOIIOIAThH
npaBuiia Ipu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HH(OOPMALIUIO
OMOJIOTMUYECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO [ICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAcCOBOUM MH(OpMaLMK, HAyYHO-IIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUNH B OMOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCBMEHHBIE M YCTHBIE COOOIIECHMUS,
0000111251 OMONOTMUYECKY0 MH(POPMALIUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUHHBIN armapar OUOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeamera «buonorus» ¢ 11
Kjlacce JOIKHBI OTPAXKaTh!

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHHUS ECTECTBEHHbIX HAyK, B (OPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCHMCKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJIOrOB B pa3BUTHUE OHOJOTUH, (YHKIUOHATHLHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs dKU3HEHHBIX 3a71a4;

YMEHHME PACKPBIBaTh COAEpKAHME OMOJIOIMUYECKUX TEPMHHOB M IOHSITHIA:
BUJ, TIONYJIALUSA, T€HO(OHA, IBOIIOLMS, ABWKYIINE CUJIbI ((DaKTOPBI) HBOJIIOLIUY,
IPUCIIOCOOICHHOCTh OPraHU3MOB, BHI000pa30BaHHE, SKOJIOTHUECKHE (PaKTOPHI,



IKOCHCTEMa, TMPOIAYLEHTbI, KOHCYMEHTBHI, PpEAYLEHThl, LENU MUTAHUA,
AKOJIOTHYECKas pamMua, OMoreoenos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpUH (3BOJIOIMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHs DBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoiactBa K. M. Bbopa, uepenoBaHusi TJaBHBIX HANpaBICHUA U
nyteit ’Bomoruu A. H. CeseprioBa, yuenns o 6mochepe B. U. Bepnanckoro),
OTIPEAEIIATh TPAHUIIBI UX MPUMEHUMOCTH K )KMBBIM CUCTEMaM,;

YMEHHE BJIaJIeTh METOJaMH HAYYHOTO TIO3HAHMS B OMOJIOTUN: HAOIIOACHHUE U
ONMCAaHUE JKUBBIX CHUCTEM, IMPOIIECCOB U SBJICHHI, OpPTaHU3AIMs W TPOBEACHHE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIBI)KCHHWE  THIOTE3bl,  BBISABIICHHE
3aBUCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYHMHAMH, OOBSICHEHHE IMOJyUYECHHBIX
pe3yJabTaTOB, MCIOJIb30BAaHHBIX HAYUHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKH CTPOSHUS OHOJIOTUYECKUX
OOBEKTOB: BHJIOB, NOMYJALMHA, TPOIYLEHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIEHO30B W  JKOCHUCTEM, OCOOEHHOCTHM TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsI, MPUCIOCOOICHHOCTH
OpPTaHHW3MOB, JEWUCTBUSA DJKOJOTHYECKHX (PAKTOPOB HA OpPraHU3MBI, TEepeHOca
BEIIECTB W TIOTOKAa DHEPTMH B JKOCHCTEMAax, aHTPOINOTECHHBIX HM3MCHCHHHA B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIyYeHHbIC 3HAHUS I OOBSICHEHUS OWOJIOTHUYECKUX
IIPOIIECCOB W SIBJICHHA, /ISl MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNblo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBS
OKPY’KaIOIIMX JIFOCH, COOJII0IEHNsI HOPM I'PaMOTHOTO TOBEJICHHUS B OKpPYKaroIIen
OPUPOJIHON cpesie, MOHMMAaHUE HEOOXOJWMOCTH HCIOJIb30BaHUS JOCTHKCHUN
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIBHOTO TPUPOIOTIOIH30BAHHS;

YMEHHE pelIaTh dJeMEHTapHble OMOJIOTHMYECKUEe 3a7aud, COCTABIIATH CXEMBI
MEPEHOCa BEIIECTB U IHEPTHUH B IKOCUCTEMAaX (LI MUTAHUS);

YMEHHE BBIMOJHATH J1a0OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOIAThH
npaBuiia mpu paboTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOTO  COJACP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUA W3
pa3IMYHBIX UCTOYHHUKOB (CPEACTBA MAacCOBOW MH(OpPMALIMU, HAYYHO-IOMYJISPHBIC
MaTepuaibl),  paccMarTpuBaThb  IJI0OajdbHBIE  SKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3HUIINIO;

YMEHHE CO3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOIOTHUYECKYI0 MHPOPMAITUIO U3 HECKOJBKUX MCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh OHATUHHBIN arnmapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanue pa3aeoB U TeM nudpoBLIe
Ne i/ P Kontpoabnbie  IIpakTnueckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmorexa [IOK
1 b 2 .
HOJIOTIA fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
Bbu6nmmoreka [JOK
4 IKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 MTHANBUYaJIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubmuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 bu6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
Bbu6nmmoreka [JOK
8 Pesepsroe Bpews ! https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 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 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB U TeM udpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
! IBoMIOLKOHHAS GHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubanorexa HOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 Oprauusmel ¥ OK aromas cpena 5 1 bubmorexa LIOK
p Py Karotl peA https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bu6mmoreka [IOK
P 2
> C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.edso0o.ru/863¢6122
https://m.edsoo.ru/863e¢632a
MeTo1bl TO3HAHUA KUBOW TPUPOIBI.
[TpakTrueckas padota Ne 1
2 «Mcnonp30BaHue pa3IMYHBIX 1 0.5 bubmorexa [OK
P ’ https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYECHUHU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornueckne cucTeMsl, IPOLECCH 1 bubnmoreka [JOK
1 X U3yYCHHUE https://m.edsoo.ru/863e6564
4 XUMHYECKUH cOoCTaB KIIeTKH. Bona u | bubmunoreka LIOK
MUHEpAJIbHBIE COJIU https://m.edsoo.ru/863e674¢
bubmunoreka LIOK
5 b .C 0 1
CITH, LOCTAB H CTPOCHHE DENROB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 bubmmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIM KaTajasbl)»
b K
7 VYrnesoasl. JInnuanl 1 nomorexa I10

https://m.eds00.ru/863¢6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmunoreka LIOK

8 Hyknentossie kuciorsl. AT® https://m.edso00.ru/863e6d5¢
9 Hcropust 1 METObI N3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edso00.ru/863e6e88
10 Knerka kak 1ieocTHas KuBast
cucremMa
CTpoeHme 3yKapuoOTHYECKOUN KIIETKH.
JlaGopaTopnas padora Ne 2
«M3yueHune cTpoeHns KIETOK bu6nuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUE»
bubmunoreka LIOK
12 OOMeH BelecTB WM MeTa00JIN3M hitps-//m.cdsoo.rw/863¢766¢
bubmunoreka LIOK
13 PotocuiTes. XemocHHTe3 https://m.edso0.ru/863¢7¢98
. bubmoreka [JOK
14 JHepreTueckuii oomen https://m.edsoo.ru/863¢7aae
JKu3HeHHbIN IUKIT KIETKU. [lenenue
KJeTku. Muto3. JlabopaTopHas Bu6morexa LIOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps://m.edsoo.rw/863¢7ded
KJIETKaX KOHYMKa KOPEITKa JTyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 buocunres 6enka. Peaknus bubmoreka [JOK
MAaTPUYHOT'O CUHTE3A https://m.eds00.1u/863e796¢
bubmunoreka LIOK
17 Tpancsms — duocwnres benxa https://m.edso0.ru/863e796¢
18 Hexknerounsie ¢popmbl )KU3HH — Bu6muotexa [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.eds00.ru/863¢7540

but6mmoreka [IOK

19 DopMBbI pa3MHOKEHHSI OPTraHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831¢e
bu6mmoreka [IOK

2 Meii

0 enos https://m.edsoo.ru/863¢7f4a

OO6pa3oBaHue U Pa3BUTHE MMOJOBBIX
KJIeTOK. OII0g0TBOPEHHE.
JlaboparopHnas pabota Ne 4 bu6nuoreka [IOK

21 0.5
«M3ydyeHue cTpoeHus MOIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MUKpOTIpenaparax»

2 NunuBuyansHOE pa3BUTHE bu6nuoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436

3 ['eneTnka — Hayka o bubmmoreka [JOK
HACJICICTBEHHOCTH Y U3MEHYNBOCTH https://m.edsoo.ru/863¢8612
3aKOHOMEPHOCTH HACIEAOBaHUS

24 IpU3HAKOB. MOHOrHOpUIHOE bubmorexa LIOK

p ’ pHA https://m.edsoo.ru/863e8878
CKpEITUBaHUE
UTHOPUIHOE CKpEIINBAHUE. 3aKOH
25 fezzamimilmro Hai.ﬂ[: OBaHUS bubmmorexa IOK
A https://m.edsoo.ru/863e¢89a4
MIPU3HAKOB
CleIUIeHHOE HACIEIOBaHUE
npu3HakoB. JlaboparopHas pabota
Neo 5 «M3yuenue pe3ynbTaToB bu6nuoreka [IOK
26 0.5
MOHOTHOPUIHOTO U JUTHOPUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y IPO30(IIIbI HA
TOTOBBIX MUKpPOIIpEnapaTax»
27 I'enetuka noma. Hacienosanue but6mmoreka [IOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMMPU3HAKOB, CICIUICHHLIX C IIOJIOM

https://m.eds00.ru/863e8c60

HN3menunBocth. HenacnencrseHHas
U3MEHUYUBOCTh. JlaboparopHas

73 pabota Ne 6. Uzyuenue | 0.5 bu6nuoreka [IOK
MOIU(DUKAITMOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psiia U
BApUAIMOHHOW KPUBOM»

HacnencTBenHast ”3BMEHYUBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bu6nuoreka [IOK
«AHanmu3 MyTanui y 1po30(uis Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpEnapaTax»

but6mmoreka [IOK

30 Peteriia wenosexa ! https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IIEHHE T10

31 teMme «HacnencTBeHHOCTH U 1
W3MEHYHBOCTH OPraHU3MOB)

bu6mmoreka [IOK

32 Cenekuus Kax Hayka i IpoLece ! https://m.edsoo.ru/863e9214

3 MeTo/ bl U TOCTHKEHUS CENIEKIINU | bubmuoteka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

14 broTrexHoI0rus Kak oTpacib 1 bubmmoreka [JOK
NPOU3BOACTBA https://m.edsoo0.ru/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

Ne KoanyecTBo yacoB JJIeKTPOHHbIE
Konrpoanr  Ilpakrnue Aara uupposbie
Tema ypoka Bce usyue
n/ HBIC CKHe o0pa3oBaTeIbHbI
I re padoThbI padoThbI Ht e pecypchl
OBOIIONUS U bubmunoreka LIOK
1 METOJIBI €€ 1 https://m.edsoo.ru/8
HU3Y4YEHUS 63ea20e
Uctopus
pa3BUTHUS bubmmoreka [JOK
2 MPEICTaBICHU 1 https://m.edsoo.ru/8
1 00 63e9570
3BOJTIOLIUH
bu6mmoreka [IOK
3 Muikpoosonion 1 https://m.edsogm/S
m 63e9cle
[Tonmynsums
Kak
3JIeMEeHTapHast
eIUHHIIA BUIA
1 BOJTIOIUH.
JaBoparopHas but6mmoreka [IOK
4 pagora Ne 1 1 0.5 https://m.edso0o.1u/8
63e99¢c6
«CpaBHeHUE
BHJIOB I10
Mopdosioruye
CKOMY
KPUTEPHUIO»
JIBrokyiue
CHIIBI but6mmoreka [IOK
5 (3;1eMeHTapHbI 1 https://m.edsoo.ru/8
e GhakTophI) 63e9dad
3BOJIIOIAN
EcrectBenHblit bubmuoreka [JOK
6 0TOOp U €ro 1 https://m.edsoo.ru/8
dbopmst 63¢9ed0
Pe3ynbrate!
SBOJIIOIUH but6mmoreka [IOK
7 MPUCIIOCOOTICH 1 0.5 https://m.edsoo.ru/8
HOCTh 63e91de

OpPraHU3MOB U



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

BHUI000pa3oBa
HHC.
Jlaboparopuast
paborta Ne 2
«Onucanue
MPUCTIOCO0JICH
HOCTH
OprasusMa u
eé
OTHOCHUTCIIBHO
ro XapakTepa»

Hanpasnenus
U IIyTH
MaKpO3BOJIIOL]
nn

bubmunoreka LIOK
https://m.edsoo.ru/8
63e9cle

Heob6parumoc
Th 3BOJFOIHA

10

Hcropus
JKU3HH Ha
3emie u
METOJBI €€
WU3yYCHUS

11

I'nmore3sl
MPOUCXOXKICH
WS )KU3HH Ha
3emie

bubmunoreka LIOK
https://m.edsoo.ru/8
63eas5a6

12

PazButune
JKU3HU Ha
3emJie 1o apam
U IIeproiaM

but6mmoreka [IOK
https://m.edsoo.ru/8
63eabbe

13

OcHoBHbIE
JTarnbl
9BOJIIOLIMH
PacCTUTEIBHOT
on
KUBOTHOI'O
MUpA.
IIpakTrueckas
pabota Ne 1
«H3yueHue
HCKOIIAEMBIX
OCTaTKOB

0.5

bubmunoreka LIOK
https://m.edsoo.ru/8
63ea8bc



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

pacTeHui u
JKUBOTHBIX B
KOJUJIEKIUSX »

14

CoBpemeHHas
cucTemMa
OpraHUYeCcKOr
0 Mupa

but6mmoreka [IOK
https://m.edsoo.ru/8
63cad8e¢

15

OBOJTIOIUS
4eJI0BeKa
(anTpOMIOTEHE3

)

bubmunoreka LIOK
https://m.edsoo.ru/8
63eac2c

16

JBrokyiue
CHIIBI

(dakTops)
aHTPOIIOTEHE3
a

bubmunoreka LIOK
https://m.edsoo.ru/8
63ead44

17

OcHOBHBIE
cTaguu
DBOJIIOLIUHN
YyeJIOBEKa

18

YenoBeueckue
pacel 1
MIPUPOTHBIC
aJgarnrTanunun
YyeJIOBEeKa

bubmunoreka LIOK
https://m.edsoo.ru/8
63caeca2

19

Pe3epBHbIit
YPOK.
O06001IeHne
10 TEME
«Bo3HUKHOBE
HHUE U
pa3BUTHE
JKU3HM Ha
3emie»

20

DKOJI0THUA KaK
HayKa

21

Cpenpl
o0uTaHus U
9KOJIOTHYCCKH
e (pakTopbl

bubmunoreka LIOK
https://m.edsoo.ru/8
63eafec

22

AoOnornyeckue
(bakTopHI.

0.5

bubmunoreka LIOK
https://m.edsoo.ru/8



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Jlaboparopuast
pabota Ne 3.
«Mopdomnoruu
€CKHe
0COOEHHOCTH
pacTeHui u3
pa3HBIX MECT
OoOUTaHUSY.
Jlaboparopuast
pabota Ne 4.
«Bnusiaue
CBETa Ha pOCT
U pa3BHUTHE
YEePEHKOB
KoJeyca»

63ebl0e

23

buotnueckue
(baxTopsl

bubmunoreka LIOK
https://m.edsoo.ru/8
63eb348

24

OKOJIOTMYCCKH
e
XapaKTepUCTH
KH

MO YJISIAH.
[IpakTnueckas
pabota Ne 2
«IToncuér
IIOTHOCTHU
MOIYJSA AN
pa3HBIX BUJOB
pacTeHuin»

0.5

25

Coo0mrecTBa
OpPraHu3MOB
— OHOILIEHO3

bubmunoreka LIOK
https://m.edsoo.ru/8
63eb46a

26

OKOJIOTHYECKU
€ CUCTEMBI
(9KOCHCTEMBI)

bubmunoreka LIOK
https://m.edsoo.ru/8
63eb46a

27

OcHOBHBIE
IOKAa3aTeNu
9KOCHUCTEMEL.
OKOIOTHYECKH
€ TUpaMUIblL.
CBoiicTBa
DKOCHCTEM.

bubmunoreka LIOK
https://m.edsoo.ru/8
63eb5fa



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

Cyxkueccus

[Tpupoansie
HKOCHCTEMBI

28

AHTpPOIIOT€HH
29 bIC 1
KOCHUCTEMBI

buocdepa —
bu6mmoreka [IOK
rIodanbHas

30 B 1 https://m.edsoo.ru/8
HKOCUCTEMA 63ebbse

3emiu

3aKOHOMEPHOC
- but6mmoreka [IOK

31 1 https://m.edsoo.ru/8
CYIIECTBOBAHU 63ebd 16

s 6nocdepsl

YeroBeuecTBO
32 B Ouocdepe 1
3eminn

CocymecTBoBa
HUE TIPUPOJIBI
u

bubmunoreka LIOK
1 https://m.edsoo.ru/8
63ebale

33

YCJI0BCUYCCTBA

Pe3epBHbIit
YPOK.
O06001IeHne
TEMBI

34 1
«Coo01ecTBa
nu

9KOJIOTHYCCKH

€ CUCTCMBbI»

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34 0 2.5

KoHTposbHO - n3MepuTeIbHBbIe MaTepuabl 3a Kype 10 kiacca

1 BapuaHT

1. 3y4yeHne 3aKkOHOMEPHOCTEN U3MEHYMBOCTH TPU BBIBEAEHUH HOBBIX

MOPOJI KUBOTHBIX — 3a/la4a HayKu

1)6otanuku 2) pusuonoruul) cenekiuu 4) MUTOIOTUH

2.I'maBHBIN TPU3HAK )KUBOTO —

IBUKECHHE 2)yBeInueHre Macchl 3)oOMeH BemiecTB 4)npeodpa3oBaHUE BEIICCTB
3. DMOpuonorus — Hayka, KOTopas u3y4aeT

HCKOIIaEMbI€ OCTaTKU OpPraHU3MOB



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

2) NIpUYUHBI MyTalUN

3) 3aKOHBI HACJIEICTBEHHOCTH

4)3apoabllIeBOE pa3BUTHE OPraHU3MOB

4. B cocTaB KJIETOK BCEX OPraHW3MOB BXOJIAT OJTHU M T€ e OPraHuYeCcKHe BEeIIeCTBa, YTO
CIIY’)KHUT JIOKQ3aTEIbCTBOM

€IMHCTBA KUBOU U HEXKMBOU MTPUPOIBI

2)equHCTBA OPraHUYECKOro MUpa

3)3BOJIIOLIMH OPTaHUYECKOT0 MUPA

4) mpucmocoOJICHHOCTH OPraHU3MOB

5.Mounekynsl PHK, B orinuue ot [IHK, conepxkar a3otucroe ocHoBaHHE

l)anenun 2) ryanun 3) ypauui 4) UIUTO3UH

6. B monekyne /IHK konmuecTBo HyKII€OTUIOB ¢ T'yaHHHOM cocTaBisieT 10% oT ob61iero
gucia. CKOJIbKO HYKJIEOTHOB € aICHUHOM COJEPKUTCS B 3TON MOJIEKyJie?
1)10%2)20%3)40%4)90%

7. YHUBEpCATbHBIM HCTOYHUKOM DHEPTHH B KIIETKE SBISIOTCS MOJICKYIIBI

JTHK 2)AT® 3) rmtoko3bl 4) KUPHBIX KUCITIOT

8. DHJ0MIa3MaTHYECKYIO CETh MOKHO Y3HATh B KIJIETKE IO

CHCTEME IOJIOCTEH ¢ My3bIpbKaMU Ha KOHIIaX

MHOKECTBY PaCIOJIOKEHHBIX B HEH TpaH

CHCTEME CBS3aHHBIX MEKIy cO00I pa3BeTBIEHHBIX KaHAJIBIIEB.

MHOTOYHCIICHHBIM KPUCTaM Ha BHYTpEHHEH MeMOpaHe

9. B pubocome npu 6MocuHTE3€ OENKa PACTIONATaIOTCs BA TPUILIET

nPHK, kK KOTOpBIM B COOTBETCTBHH C IPUHIIUIIOM KOMILIEMEHTAPHOCTH MPUCOSTUHSIOTCS
TPUILIETHI

1)TPHK?2) pPHK3) 6enka4) JJTHK

10. brnaromapst KOHBIOTAIIUKA U KPOCCUHTOBEPY MIPH 00pPa30BaHUN FaMET IPOUCXOIUT
YMEHBIICHHE YNCIIa HETOMOJIOTUYHBIX XPOMOCOM BJIBOE

YBEJIMUEHUE YNCIa CECTPUHCKUX XPOMOCOM BJBOE

00OMEH IreHeTHYECKOM nH(popManuend MeXay CECTPUMHCKUMHU XPOMOCOMaMHU

oOMeH reHeTudeckoi nHpopMalenn Mex,1y FTOMOJIOTHYHBIMH XPOMOCOMaMHU

11. BoccranoBiieHue JUINIOUTHOTO HAOOpa XpOMOCOM B 3UTOTE MPOUCXOJUT B pE3ybTaTe
Melo3a 2) MuTo3a3) OIIO0TBOPEHHE 4) KOHBIOTAITUN

12. B xoae SMOpHOHAIBHOTO pa3BUTHS OPraHOT€HEe3 IPUBOAUT K 00pa30BaHHIO
3apO/IbIIIEBHIX JTUCTKOB

TPEXCIIOMHOTO 3apOoAbIIIa

JIBYCJIOMHOTO 3apO/ibllla

CHCTEM OPraHOB 3apObIIa

13. YcraHoBuTE COOTBETCTBHE MEX1Y OCOOCHHOCTSIMHU MOJIEKYJT YIJIEBOJOB U UX BUAAMHU.
OCOBEHHOCTHU MOJIEKYJI BUJIbI YI'JIEBOJIOB

MoHomep A) Iemrronosa

nosnmMmep b) I'mokosa

1)pacTBOpUMBI B BOJIE

2) He pacTBOPUMBI B BOJIE

3) BXOJAT B COCTaB KJIETOYHBIX CTEHOK PacTeHUI

4) BXOZAT B COCTaB KJIETOYHOI'O COKa

14. Kakue MeToIbl HCTIONB3YIOT IS U3YYEHUS CTPOSHHS U QYHKIMN KISTKU?
TeHHasl MH)KEHEepUs

MHUKPOCKOIIMPOBaHUE

[IATOT€HETUYECKUI aHaIu3

bl



KYJIBTYpBI KJIETOK ¥ TKaHEH
HEeHTPU(YTHPOBAHHE
rHOpUIN3AIHS

2 BapuaHT
1..Bropoii 3akoH I'. MeHpenst Ha3bIBaeTCs 3aKOHOM:
1) pacmerenust  2) eauHOOOpasus 3) CIEIJICHHOTO HaclieZJoBaHUs 4)HE3aBUCUMOTO
HaCJIETOBaHUS

2. B mporiecce sHEpreTHUECKOro 0OMeHa B KJIETKE HJIET
1) oOpa3oBaHNe OpraHUYECKIX BEUIECTB 2) pacxonoBanue ATD
3) cUHTE3 HEOPTaHUYECKUX BEILECTB 4) pacuierieHle OpraHMYeCcKHUX BEIIeCTB

3.MoHomepoM Kpaxmaia siBiisieTcs: 1) skupHas Kuciaota 2) TaulepuH  3) mmokoza  4)
aMUHOKHCIIOTA

4. XnopomjacTel B PAacCTHTENbHON KIeTKe 1) BBIMONHAIOT 3AIIMTHYIO (QYHKLIUIO — 2)
OCYILLIECTBIISIOT CBSI3b MEXY YacTAMHU KJIETKH 3) oOecreunBarOT HAaKOIUIEHHE BOAbI  4)
OCYILIECTBIISIOT CUHTE3 OPIraHUYECKUX BEILECTB U3 HEOPTaHUUECKUX

5. ®a3a MUTO3a, B KOTOPOH IIPOUCXOAUT CIIUPATIU3ALUS XPOMOCOM  3TO
1) renodaza 2) meradaza 3)mnpodaza 4)anadasza

6. VnnuBunyanbHOe pa3BUTHE JIOOOr0 OpraHu3Ma OT MOMEHTa OIUIOJAOTBOPEHUS 10
3aBEpIICHUS KHU3HEIEATSTbHOCTH — 3TO
l.punorenes 2)oHToreHes  3)mapTeHoreHes  4)3MOpHUOTEHE3

7. Ilpu 110JI0OBOM Pa3MHOXKECHUU OSIBIIAETCS

1. MEHbIIIee pa3Ho00pasre reHOTUIOB U (PEHOTHUIIOB, YeM ITPH OECIIOIOM

Oosblee pa3sHOOOpa3re TeHOTUIIOB U (PEHOTHUIIOB, YeM MPH OECIIonIoM

MeHee JKU3HECTIOCOOHOE TOTOMCTBO

MMOTOMCTBO, MEHEe MPUCIIOCOOJIEHHOE K cpejie 00uTaHun

oD

8.. [Ipu ckpemuBaHUM TOMATOB C KPACHBIMH U YKEITHIMU IJI0JJaMU MTOJIYY€HO MTOTOMCTBO,
y KOTOpOTO TOJIOBHHA TUIONOB ObIIa KpacHas, a IMOJIOBUHA JKenTas. KakoBbI T€HOTHITBI
poaurenei?

I)AAxaa 2)AaxAA 3)AAxAA 4)Aaxaa

9. Ilepssiii 3akoH ['. Menaens Ha3pIBa€TCA 3aKOHOM

1) pacmeruienus 2) equHooOpa3ust 3) CLETJICHHOTO HAC/IeOBaHus 4) He3aBUCHMOTO
HaCJIETOBaHUS

10. CkonpKo TUIIOB TaMeT o0pa3yer aurereposurora: 1) 8 2)6  3)4  4)2

11.J]IBymeMOpanHbIe OpraHOU bl KIETKH, 3anacatomiye sHepruo AT

1) Muroxonapus 2) DHaomnazMarndeckas cetb 3) Bakyons 4) Pubocoma
12. Kakas Hayka HM3y4yaeT XUMUYECKUI COCTaB, CTPOCHHUE U IIPOLIECCHI
KHU3HEEATEIbHOCTH KIIETKU

1) mutonorust 2) cenekuus 3) cucremaruka 4) 6moreorpadus

13. Kakoii renotun siBiisiercs quretepo3urotueiM? 1) AaBs  2) aaBB  3) AABs  4)
AaBB



14. Autuxonon T-PHK VVII cootBerctByet kony IHK 1) AAT; 2) TTI 3) TTI

15.Kakyto ctpykrypy O0ynet umets u-PHK, cuatesupyemas Ha cinemyromniem ¢pparMeHre
JHK: TTATHTI'AAT: 1) AAVOTI'HYVYA; 2) AATHI'UTTA; 3) VYYAT'LUT'AAY;
4) VYTUI'LOTTY.

16. Kakue HacekombIe pa3BUBAIOTCS C HEMOJIHBIM TMpeBpanieHuemM? Bribepure Tpu Bep-
HBIX OTBE€TA U3 MICCTU U 3aIIUIINUTEC B Ta6JII/II_[y I.IH(i)pI:I, oA KOTOPbIMU OHH YKa3aHBbI.

1) mocrenpHBIN K0T 2) MeaBenkA 3) oca 4) 6abouyka KpamuBHHUIIA S5) Ky3HEUHK ©6)
KYK-OJICHb

17 .CooTHecH 0COOEHHOCTH IPOIIECCOB OMOCUHTE3a Oenka 1 (PoToCHHTE3a

ObocobenHocTu mporecca: [Iponeccor
1. 3aBepiaercs 00pa3oBaHUEM YTJIEBOIOB

2. Hcxonnbie BelecTBa- aMUHOKHUCIIOTHI

3. B ocHOBe nexaT peakii MaTpUYHOrO0 CUHTE3a

4. HcxonHble BemecTBa — yIriIeKUCIbIN Ta3 U BOA

KoHTpoJibHO - n3MepuTeIbHBbIC MaTepHaJbl 3a Kype 11 kiaacca

Bapuanr 2.

1.DneMeHTapHON eAMHUIIEH 3BOIIOLIMOHHOTO TIPOIIECCa SIBJISIETCS:
a. Oco0b

0. Bun

B. IlogBug

r. [Tonynsius

2.OCHOBOIIOJIOKHUKOM HAYKH CUCTEMATUKH SIBIISIETCSI:
a.Y./lapsun

6. XK.b.Jlamapk

B. K.JIunnei

r. M.JlomonocoB

3.IIpumepom neicTBuUs ABMXKYIIEH (DOPMBI €CTECTBEHHOTO 0TOOPA SIBIISICTCS:
a. Micue3noBenue O6enpix 6abouek B MHAYCTPHAIBHBIX paifoHax

6. CX0/ICTBO B CTPOCHHH IJ1a3a MIIEKOITUTAIOIINX

B. BeIBeIeHe HOBOT'O COpTa MIIICHUIIBI B HOBBIX YCIIOBUSIX.

r. ['ubenps AMUHHOKPBUIBIX U KOPOTKOKPBUIBIX MTHUIL BO BpeMs Oyphb
4.0cobu BYX MOMYJISIUI OJJHOTO BHJIA:

a. MoryT ckpemuBaThCs ¥ 1aBaTh MI0JOBUTOE TOTOMCTBO

0. MoryT ckpenmBaThCs, HO TUIOOBUTOTO ITOTOMCTBA HE JAlOT

B. He moryT ckpemmBartbcs

r. MOTyT CKpelIBaThCs C 0OCOOSIMU APYTUX BUIOB

5.IIpumMepom NOKPOBUTEIHCTBEHHON OKPACKH SIBJIACTCS:

a. CxoncTBO (hOpM M OKPACKHU Tella C OKPYKAIOLUIUMHU ITPeIMEeTaMu
0. [Togpakanre MeHee 3alTUIIICHHOTO BUa O0jee 3aiUIeHHOMY
B. UepenoBaHue CBETIBIX M TEMHBIX MOJIOC HA TEJe

r. Okpacka ocel

6.ApoMOp(0O30M MOKHO CUHTATH CIEAYIOIINE «ITPHOOPETCHUS»:
a. YTpara mepcTHOro nmoKpoBa CIOHAMU

0. [TosiBNEeHME UL Y TPECMBIKAIOIIUXCS U X PA3BUTHE HA CYIIIE

A) buocunres
Oenka
b) ®otocuntes



B. YUIMHEHHE KOHSUHOCTEHN JI0OIIaau

r. [IoKpOBHUTENIBCTBEHHYIO OKPAaCKy

7.Cytb runioressl AWM. Onapuna 3aKkitoyaercs:

a. B mpu3Hanuu aOMOTeHHOTO CHHTE3a OPTaHUYECKUX COSTUHEHUIN
0. B oTpuniannn abMOreHHOTro CUHTE3a OPraHuYeCKUX COeTMHEHUN
B. B yTBep:kIeHUH, UTO KU3HD ObLIIa IPUBHECEHA U3BHE

r. B yTBepxaeHuu, 4To xKu3Hb CYyHIIECTBOBAIA BEYHO
8.BaxkHeHImuM coObITHEM apXxest CIeyeT CUUTATh:

a. Hakomnnenue B atMmocdepe kuciopoia

0. [TosBneHue KoarepBaToB

B. O0Opa3oBaHue MEPBbIX OPTAaHUYECKUX COSTUHEHUHN

r .BbIX0/ )KMBOTHBIX Ha CylUTy

9.Heo0x01MMBIM YCIIOBUEM JIJIS )KM3HHU PACTEHUH Ha CyIie ObLIO:
a. Hanmuuue kucnopona B atmochepe

6. Hannuune noussl

B. Hannuue xnopodmiia

r. Haimume «030HOBOrO 3KpaHay

10.01H0#1 U3 pUYKH, 110 KOTOPOH ceiluac He BO3HUKAIOT HOBBIE BUJIbI
YeJI0BEKa SBIISAETCS:

a. OTcyTCTBHE PENPOAYKTUBHON U30JISIIIMU MEXITY pacaMmu

0. CXomcTBO T€HOTUIIOB BCEX JIFOAEN

B. [IpuHa//Ie)KHOCTD pac K pa3HbIM BUIaM

. YBEJIMYEHHE CKOPOCTH NEPEIBUKECHUS

11.0t1 cobupaTenscTBa Che10OHBIX PACTEHUH K X BBIPALIMBAHUIO YEIOBEK
nepelres Ha CTauu:

a. YemoBeka yMenoro

6. [IutexanTpoma

B. Heanaepranbna

r. KpomanboH1a

12.YenoBek nosBUIICS Ha 3eMJe:

a. B apxelickyto apy

0. B maneo3sotickyto apy

B. B Me3030lickyto

r. B KaliHO30MCKYIO

13.0Opraau3mebl, Kak MPaBUIIO IPUCTIOCAOTUBAIOTCS:

a. K HeckonpkuM, Hanboee BaKHBIM HKOJIOTHYECKUM (haKkTOpam
6. K onHoMy, Hanbosee cyriecTBeHHOMY (aKkTopy

B. Ko BceMy KOMIUIEKCY IKOJIOTHYECKUX (PaKTOPOB

r. BepHbI Bce OTBETHI

14.ITprunHONM OTPOMHOTO YBEIUYEHHUS YUCIEHHOCTH KPOJIUKOB B ABCTpaIuu
CTano:

a. M3o0umnue numm

6. OTcyTcTBHE BparoB

B. Co3HaTeNnbHBIN 0TOOP KPOJIMKOB YEJIOBEKOM

r. braronpusiTHple KIUMaTUYECKHUE YCIIOBHS

15.OHeprus conHIa UCIONB3YETCS:

a. TosbKO MTpoAyLIEHTaMHU

0. Tonmbko penyleHTaMu U KOHCYMEHTaMH1

B. Bcemu yuacTHHKamMu OHOIIEHO3a, KPOME PEAYLIEHTOB

r. Bcemu yuactHrKamMu GHOIIEHO3a



16.Haumydmmum crmocoOoM ydacTust OTACIBHOTO YeJI0BEKa B COXPAaHCHUH
O6uocdepsl ABIsAETCS:

a. Otkas oT €316l Ha aBTOMOOUIIE

0. Yuactue B pa3pabOTKe 3aKOHOB 10 OXPaHEe IPUPO/IBI

B. CokpaieHue notpedaeHus MICHOU MUTIN

r. OTKa3 0T OpaKOHbEpCTBA

17.Bp16path MpaBUIIBHO COCTABICHHYIO MHUIICBYIO IETb:

a. KieBep----scTpe6----1mMesnb----MblIIIb

0. Knesep---1mmenb-----Mbllb-----1CTPeO

B. [1IMenb---MbIIIb----sICTpeO----KIIeBEeP

r. SlcTpel----MbllIb----IIMeNIb---KJIEBEP

18. BeiOpaTh OCHOBHBIE (haKTOPHI CPEMBI, OT KOTOPOW 3aBHCHUT MPOIBETAHUE
OpPraHU3MOB B OKEaHe:

a. JlocTynmHOCTh BOJbI

0. KonnuectBo ocagkos

B. [Ipo3padHoCTh cpenpl

r. pH cpenbl

1. ConeHoctb cpefbl

e. CkopocTh ucnapeHus BobbK. KoHIIeHTpalus B cpefie YIiIeKUCaoro rasa
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