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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIpEICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJCPKAHUS Y4eOHOro IMpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, colepKaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIIX 1
MPUHINNAX, XapPaKTEPU3YIOIMINX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
oOurero oopazoBanus B Poccuiickoit denepainu, a Takke MOJ0KEHUS O cielupuke
Ouonoruu, €€ 3HAYEHWHW B TIO3HAHUM IKUBOM TMPUPOJBI U OOecrneyeHUu
CYILIECTBOBAaHMS 4esoBedeckoro oodmiectBa. COrjacHO Ha3BAHHBIM IOJIOKEHHUSIM,
ompe/iesIeHbl OCHOBHBIE (DYHKITUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no Ouosoruu 1aé€t NpeaCcTaBICHHUE O LeNx, 00 001Iel cTpaTeruu
OoOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIKUXCS CPeACTBAMU Y4eOHOTO MpeaMeTa
«buonorusy, onpenenser o0sI3aTeNbHOE MPEAMETHOE COJEPKaHUE, €r0 CTPYKTYPY,
pacnpeneneHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
M3Yy4YeHUs] YUEOHOro MaTepuaia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTMKH 00pa30BaTENbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 610710THHU TaK)Ke YUUTHIBAIOTCSA TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METanmpeAMETHBIM U TMPEIMETHBIM pe3yJibTataM oOOy4eHUus B
dbopmMupoBaHUU OCHOBHBIX BUIOB y4eOHO-TI03HABATEIHHOM
NEeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaroIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 knaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS HAMNPABJIECHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJIOTUUYECKOTO MBIILICHHS, IPEJICTABICHUN O 3I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNpHUpOJHON cpeje.
[TosTOoMy Hapsny ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHH, a TaKKe 3HaAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 paHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIAIHBIX 337a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIECACTBEHHBIX 3a00JIeBaHUN YeIoBEKa, MEJIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUsI, 000CHOBAHUS YKOJIOTHYECKH 11€JIECO00Pa3HOTO
MOBEACHUS B OKPYXKAIOWUIEW NPUPOJHON Cpee, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JIEATEIIbHOCTH YE€JIOBEKA Ha COCTOSIHUE MPUPOJHBIX U MUCKYCCTBEHHBIX HKOCHUCTEM.



VYcunenne BHHUMaHUA K TPUKIAAHOW HAMpPaBIEHHOCTH Y4YeOHOro MpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOUMOCTHIO O0ECTICUEeHHUS YCIOBUM [T PEIICHUS
OJTHOM M3 aKTyaJIbHBIX 3a]a4 HIKOJBHOTO OHMOJIOTUYECKOTO 00pa30BaHus, KOTOPas
npeanosiaraer GopMupoBaHue y oOydarouuxcsi COCOOHOCTU aJanTUPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMUXCS MPEICTABICHUNA O
HAy4YHOM KapTUHE MHpA, pacIIdpseT U 000OLIaeT 3HAHUSA O KUBOW Mpupone, €&
OTJINYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0e30macHOro obpasa
YKU3HH, HKOJIOTMYECKOTO MBILIEHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
Y YEIJIOBEKY.

Bbonbiioe 3HaueHre OUOIOTUST UMEET TAKXKe JIJISl PEIICHUs] BOCTIUTATEIIbHBIX U
pa3BUBAIOIIMX  337ady  CpeIHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaronuxcs. M3ydenue 6uosornn odecrneynBaeT yciaoBHs sl GOpMUPOBAHUS
WHTEJJIEKTYaJIbHBIX, KOMMYHUKAIMOHHBIX U  HWH(GOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPBhl, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MMPEAMETOB, B YACTHOCTHU, (PU3UKU, XUMUU U
reorpaduu. Ha3zBaHHbIE MONOXKEHUS O MPEAHA3HAUYECHUHU Y4EOHOTO NperIMeTa
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme IIo
OHOJIOTHH.

Ot60p coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYHIECTBIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOrO IMOJX0Jla, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONPEACNAIOINE aJeKBAaTHOE IOBEACHHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHON cpejie, BOCTpEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTU4YeCKou aestenbHOCTA. Oco00e MECTO B ATOM cHUCTeMe 3HAHUU
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsl POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
[IEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIOIIUX  TyYMaHM3AIluU
OMOJIOrHYecKOro o0pa3oBaHMUsl.

CTpyKTypupOBaHUE COJAEpKaHUsA YYEeOHOro MmaTepuajia B IpOrpamMme IO
OMOJIOTUM OCYILECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIONINE COJIepKaTeIbHbIE JIMHUU: «buonorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



onosornyeckas cucrema», «CucteMa M MHOTOOOpa3suMe OpraHMYeCKOro MHpay,
«OBONIOLMS KUBON MPUPOAB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss ydueOHOoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YaloIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCITIOJI30BaTh 3TU 3HAHMS I TPAaMOTHBIX JEHCTBUH B OTHOLIEHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6az3oBom
YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIEAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIMMHCS CHUCTEMbl 3HAaHUN O OMOJOTUYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIYKAIIUX OCHOBOU
JUIsl (pOPMUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJlaX Hay4YHOI'0 MO3HAHMs, CTPOEHUH, MHOT000Opa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHM3alvy, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJVISIOB, WJEH M TOJXOJIOB K HM3YYEHHIO >KHBBIX CHUCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIHOHAJIBHOM
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBICHHS OKPY>KAIOLIErO
MHUpa KUBOM MPUPOJIbI HA OCHOBAHUH 3HAHUU U OIBITA, MOJYYEHHBIX TPU U3YUEHUU
OMOJIOTHH;

dopMupoBaHue y oOOydalOIIMXCS YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEJIOBEKOM KHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIIECIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM YKM3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIECHHIO K OKPYIKAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», m3zydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00s13aTENbHBIM YYEOHBIM IMPEAMETOM, BXOIALIUM B
cocTaB IpeaMeTHOM obnacTu «EcTecTBeHHO-HAYUHbIE TIPEIMETHDY.



Jlst m3ydennsi Ononoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 00pa3oBaHms
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HenenO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaAaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIBI (HAOTIOICHUE, SKCIIEPUMEHT, OMMCAHMUE,
U3MepeHue, KilacCUpUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOIBI».

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKU ), OMOCEpHBIA.

JdeMoHCcTpauu:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3AIIU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KkieTke. I[loanepikanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTHI — Onosornueckue Katanm3aTopbl. CTpoeHue pepMeHTa: aKTUBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otangus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaJIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHojucaxapuibsl (Kpaxmana, TJIMKOTEH, IeJTI0J03a).
buonornueckue QyHKIIUU YTIIEBOIOB.

Jlununer: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHUH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIECHCTBUS
ujeil 1 paKkToB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUEHUS KICTKH.

Kietka kak nenoctHas xuBasi cucteMa. OO1ye Npu3HaKku KIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynbl JIHK kak reHetumdeckuil ammapaT, cuctema
CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOoKapHOTUYeCKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, INIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradHoubl kietku: JOIIC, ammapat [onbmxw,
nn30coMBbl.  [loyaBTOHOMHBIE OpraHOWbl KJIETKU: MUTOXOHIAPHUH, TUIACTUIBI.
[Ipoucxoxxienrne MUTOXOHJpUN W TacTul. Bunabl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o00JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PactipeieieHue XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOJEY,
«Pacmpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOWU PUPOIE».

Tabmuubr u cxembl: «llepuoamveckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIEKYJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CTpoeHne 3yKapuOTHUECKOW KIIETKN», «CTpOeHUE >KMBOTHOW KIIETKW,
«CTpoeHHEe pACTUTENBbHON KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIbD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHUE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpENnapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTE€pUAIbHBIX KJIETOK.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)».

JlabopatopHas pabGota Ne 2. «lM3ydyeHue CTpoeHUsI KIETOK pPACTEHUI,
KUBOTHBIX W OaKTepUil MOJ MHUKPOCKOIOM Ha TOTOBBIX MHKpOIpernapaTax U HX
OMHICAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWISIMSA (PHEpreTuueckuidi oOMEH) — JIB€ CTOPOHBI €JMHOTO Mpoliecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHWs BEIIECTB WM DHEPruM B NOHUMAHUU
MeTadom3ma.

Tunsl oOMeHa BelecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (GOTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKA3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAaHHE YHEPTUU B KIIETKE. DTalbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxenne u ero Buipl. KuCIOpogHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanne. IPHEKTUBHOCTh FIHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil mH@opManuu B KieTKe. ['eHeTWdecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Otanbl TpaHciasiuuu. KomupoBanue amuuokucior. Pombp pubGocom B
onocuHTe3e Oenka.

Hexkinierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTust Bupycos (. H.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — Bozoyaurens CITM/]a.



OOpatHast ~ TpaHCKpumwmsi, peBepraza W  uHTerpaza. lIpodunaktuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nutaHusy, «Mertabonuzmy, «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenune u xuzHeHHbd nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anminkanuun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Moaeib cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe 1 HHANBHUYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KierouHplii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrMYecKue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cragum murto3a. Ilpoueccsl, npoucxondmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecrnonoro
Pa3MHOXEHUS: JEJICHHE HaJgBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiioz. Cranuun meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHWE M PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEepPMAaTOre€He3 M OBOIEHES3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOe paszButhe. TUIIBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpsSMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPTAaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pazButue pacreHuil. OHTOreHE3 IIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukamus JTHK», «Mutosy,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOIIETOY, «SHIeKIIeTKa MJeKonuTaromero», «Kapuokunes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIukanus «J/leseHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnaparax».

JlaGoparopuas pab6ota Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieicTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTUH B CTAHOBJICHMM TCHETUKH. BKIaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIEJIOBAaHUS MPU3HAKOB, yCTaHOBJIEHHBIE . MeHenem.
MonorubpuHoe CKpellMBaHuEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIVICHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJIeIOBAHMS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanme. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICIICHHS] TEHOTHIA OCOOH.

CuerienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana no cuerjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyieHune ClernieHns TeHOB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka moyia. XpoMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
XpoMOCcOMBI. ['oMorametrHele M reTreporaMeTHble OpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakumn npusHaka. KoinuecTBEHHbIE M Kaue€CTBEHHBIE NMPU3HAKK U UX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTalmoHHas U3MEHUYUBOCTh. Kimaccudukammsi MyTanuii: TCHHbIC,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE Tr€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHnble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEeIpacroyiOKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comartnueckue H TreHepaTuBHbe MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTHKH, TPOQPMIAKTUKA U JICUCHUS TEHETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasI
OCHOBa», «3aKOH PAaCUIEIJIEHUS U €r0 HUTOT€HETUYECKAS OCHOBAY», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelIMBaHusD», «Menosy», «B3auMoaeicTBre aieIbHbIX TEHOBY, «I eHeTnIecKue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «[ eHeTnka moisia», «3aKOHOMEPHOCTHU
HAaCJIIEJIOBaHUsI, CLUEIUICHHOTO € ToJiomM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uzmenuuBoct», «MoaudukanmonHas U3MEHUUBOCTHY, «HacienoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHAsI ”3MEHYUBOCTHY.

O6opynoBanue: MojAeNU-aNMIIUKa «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapaTt «JIpo3odunay (Hopma, MyTaruu GopmsI
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas paborta Ne 6. «M3yueHue MoaupUKaIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. « AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M Ipolecc. 3apOKICHUE CEICKUUU U JTOMECTUKAIUS.
VYyenue H. U. BaBuiioBa o eHTpax MPOUCX0XKAECHHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS] JOMAIIHUX )KUBOTHBIX. COpT, MOpPOa, IITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KOpoaCcTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTHIX JIUHUU.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnast rudbpuansanus u e€ ycnexu. VMIckyccTBeHHbII MyTareHes u nojayyeHue
MOJUIUIOUIOB. [JJOCTHKEHUS CEIEKIMU PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTtexHonoruss kak OTpacib MPOU3BOACTBA. |'€HHAs HMHKXEHEpPHUs. ITaIbl
co3ganusi pexomoOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoncTpanuu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabnuupl U cxeMbl: kKapTta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl 1oMalHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas ruopuanzamnusy, «Padotsl akanemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpPOBaHHE», « KOHCTpyHpoOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03UCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHXKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ yYaCTOK, B TEIUIMYHOE XO3AKCTBO, JAOOPaATOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[TpennochlIKu BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHASA
Teopusi U €€ MecTo B OMoNOruM. BiusHuE 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa 3BoMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBJICHUS BHUJOB B HaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (POPMBIL.
buoreorpaguueckue: cxoncTso u paznnuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTUYHBIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIME CHJIbBI HBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpeIeiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTO0KEHHUS.

MuxkposBosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupojae. MyTalOHHbBIN
Opolecc M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30isumst 1 Murpanus.

EcrtecTBeHHBbII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONneHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Bodtouud. [Ipumepsl
MPUCTIOCOOJICHU Y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TaAI|H.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MakposBomorusi. PopMbl  3BONMIONUU:  (UileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[IporcxoxkIeHne OT HeCleUHaTU3UpPOBaHHBIX NMpeakoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paJuanus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkensb, . Mronep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTne opraHnueckoro Mupa Ha 3emiiey», «3apoabliu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyuiecTBoBaHue», «EcrecTBeHHBI 0TOOPY, «MHOrooOpasue COpTOB pacTEHHI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamronHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Uaunoamantanum», «OOmas aereHepanus»,
«/IBmxymue cunbel 3Boouun», «Kapra-cxema wmapmpyra nyremectBuas Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpuCnoCcOOIEHHOCT OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

O6opynoBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, KosuieKius «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapaTsl «PazButue Hacekomoroy, «PazButue asarymkmy,
MuKponpenapar «/Ipozoduia» (Hopma, MmyTanuu GopMbI KPbUIBEB U OKPACKH TEJA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPHUIO.

JlaGoparopnas padota Ne 2. «Onrcanue nprucrnocoOJIEHHOCTHA OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHaydHble TpEACTaBICHUS O 3apOXKICHHHM XKWU3HU. HayuHble THUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON IBOMOINY. HavanpHbIe 3Tansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKHU. llepBble KIETKM W KX SBOJIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xxu3Hun Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeuckas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mNepuoibl: KEeMOPUKUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so30iickas 3pa u €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHo3oiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTCHOBBIM,
AHTPOIOTE€HOBBIM.

XapakTepucTUKa KJIMMaTa W TeoJornyecKkux mpoiieccoB. OCHOBHBIE Tallbl
HBOJIIOIIUU PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [T0osiBIIEHHE, pacliBET U BBIMUPAHKE TPy KUBBIX OPraHU3MOB.



Cucrema OpraHMYECKOro MHUpa Kak oOTpaxeHue 3Boiatound. OCHOBHbBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
MIPOUCXOKJICHUHN YelloBeKa. MeTtonbl H3ydeHusi aHTponoreHesa. CxoncTtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBrxyuiue cuibl (pakTopsl) anTponorene3a. HacneacTBeHHas UBMEHUUBOCTh
U eCTeCTBeHHbIN 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM U BETBH 3BOJIFOIMU YEJIOBEKA: aBCTPAJONUTEKH, UenoBek
yMenbi, YemoBek mnpsaMoxomsuui, YenoBeKk HEaHACPTAIbCKUN, YenoBek
pa3ymHbId. Haxonku mCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHSA, 00IacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIUS.

YenoBeueckre packl. OCHOBHblE  OoONbIIME  pachl:  €BPONECOUIHAS
(eBpasumiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAsA),  MOHIOJOUIHAS
(a3maTcko-amMepuKkaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kpuruka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Mwuiep, I'. FOpu, 4.
JapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBenne ConaHeuHON cHUCTeMbl», «Pa3BuTie
opraHuuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJETKay,
«IIpokapuoTnueckas KieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOIOo MHUPAY,
«CpaBHEHHE AaHATOMHUYECKHX 4YEpT CTPOEHHUS YeJIOBEKa U YeJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKHMX  HAXOJIOK  IPEIKOB
COBPEMEHHOI'O 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JTI0N», «HeIoBeYeCKrue pacoD».

O6opynoBanue:  mymsiku — «lIpoucxoxkaenue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblla, KPOMAaHbOHLA), CIEHNKH WIH
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOmiia, ckpebna), TreoXpoHoJoruueckas Taonuma, KouieKius «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMAaeMbIX OCTaTKOB PACTEHUM U
YKUBOTHBIX B KOJUICKLIUSAX).

DKcKypcusl «IBOJIIOIUSL OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WM KpAaeBeIUECKUN My3€eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHSI KaK HayKa. 3afaud ¥ pa3aeibl SKOJOTHH. MeTOoabl 3KOJIOTMYECKUX
UCCJIEI0BAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue ¢akropbl. Krnaccudukamus -sKonoruyeckux (HakTopos:
abnoTtnyeckue, OWOTHYECKHME M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpPOB Ha OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATYypa, BIAXKHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHu3MOB K  JECHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buotnueckue ¢paktopsl. Bunbl 6HOTHYECKUX B3aUMOICHCTBHIM: KOHKYPEHIINS,
XUIIHUYECTBO, CUMONO3 U ero (opmel. Ilapazutusm, koomepanusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINU3M, HEUTPAIU3M.
3HaueHue OMOTHMYECKHMX B3aUMOJCHCTBUM [Js1 CYIIECTBOBaHHUS OPraHHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSIMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuKa 4uCIEHHOCTH MOITYJISIUU U €€ peryssaius.

JlemoncTpanum:

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

Tabmuupbl u cxemsl: Kapta «IIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pUun-Typenbkn», «[lumessie nenm».

JlaGopaTopHblie M NpaKkTHYeCKHe PadoThI:

JlaGoparopnHas pabota Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTEHUN U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BrnusiHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckast padota Ne 2. «IlocyéT NIOTHOCTH NOMYISUUN Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooO1mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBOo opranuzMoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
MPOCTpaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkosiornuecknue cuctembl (dkocucteMsbl). [loHaTne 00 »skocuctemMe W
ouoreoneHoze. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B SIKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMbI. [uiieBbie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUS. ODKOJIOTMYECKHUE MHPaMMIIbL:



OPOAYKIIMH, YWCICHHOCTH, Ouomacchl. CBONCTBA 3KOCHUCTEM: YCTONYHMBOCTD,
camoperyJsinus, paputue. CyKueccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOIO JIECA.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akTtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o ouocdepe. ['panuribl, cocraB U CTpyKTypa
ouoceprr. Kuoe BemectBo u ero (QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
rI100aNbHOM 3KOCHCTEMBl. JlMHAMUYEeCKOoe paBHOBECHE W OOpaTHas CBsA3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOT€OXMMHUYECKHE LUKIIBI 3JIEMEHTOB (yTjiepoJa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Onocdepe.
['1oGanbHbIE IKOJIOTUYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHM€e NPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa ycroilumBocTu Ouochepsl. OCHOBa palMOHAIBLHOTO YIIPAaBJICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIOIb30BaHue. JlocTHkeHus: OMOJIOTUN U OXpaHa
MPUPOJIBI.

JlemoHncTpanum:

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

Tabmuubr u cxemsl: «llumeBbie nenu», «bUoIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu nuranusy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIEca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOITOIE€HHBIC BO3ACHUCTBUS HA IPUPOAY», « BakHENIIME NCTOYHUKY 3arpsI3HEHUS
BO3J/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistomias ounochepon,
«®Daktopel  gerpamauumd  nouB»,  «llapHukoBbii  3ddexT»,  «DakTOpbI
pPaZOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnpoctpanenue xku3HU B Ouocdepe», «O30HOBBII dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukamnus «TUnudHble OMOIIEHO3bI», TepOapwii
«PacTtutenbHble coob1IecTBaY, KoJuieKuun «buoiienos», « Bpenurenn BaxxHeUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kaura
Poccuiickoit ®enepanun, H300paKEHUS OXpaHSIEMbIX BHJIOB pACTEHUN U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe3yJbTATOB OCBOCHHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
IIeJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIMYHWE HKOJOTHMUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamera «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMUA, UCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPYJla U CTApPIIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOIIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX ITPAB U 00S3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIILHOCTH MPHU CO3JaHUU YUEOHBIX
MPOCKTOB, pEIICHUH Yy4YeOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHM YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMIOHEHTOB IpPU OOCYXXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCThH K TYMAHUTAPHON 1 BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MEHTUYHOCTH, TAaTPUOTU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojvHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JTIOCTHXKEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTAaHOBJICHUE U
pa3BuUTHE OWOJOTHM, TMOHMMAaHUS 3HAYCHWS OHOJIOTMHM B IIO3HAHWUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure OTeyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JIYXOBHBIX LIEHHOCTEW POCCUICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHUE SMOIUOHAIBHOTO BO3ICUCTBUSI )KUBOM MPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHUPOBAHMS KYJIHTYPbI 310POBbS H
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a KU3HU (310pOBOE
MUTaHKUE, COOJIIOICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas aKTUBHOCTb), OEpEeKHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAHWE 1EHHOCTU TPaBUJI HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE MOCIEJACTBUN W HENMPUATHS BPEAHBIX MPUBBIUEK (YIOTpPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIECHHOCTU MacTEPCTBa, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3InyHbIM cpepaM MpoPecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpa3OBaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEH CPEIbl;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBIE TTPU U3YUCHUU OUOJIOTHH 3HAHHMSI
M YMEHHMS TpU PEIICHUH TMpoOJieM, CBSI3aHHBIX C  pallMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpPaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJOB,
AKOCHUCTEM, Orochepsl);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILNX BPEI OKPYKAIOLIEW TPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJIArONPUATHBIE 3KOJIOTMYECKHUE IMOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KME PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS], YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHYECKOMN EATENBHOCTH IKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JIMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATENBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHUE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHUsA €€ poju B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUMHCTBE MPUPOJIbI, YEIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOseM
COXpPAaHEHMs IIPUPOJIHOIO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3ALINU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
o0ecnieyeHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHUIO,  palMOHAJIbLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOTMYECKHX 3HAaHUHM B LEIIX
NOBBILIEHUSI OO0IIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTU OOydaromuxcs, GopMHpPyeMOit
IPU U3y4YE€HUH OUOJIOTHH;

ITOHMMAHUE CYHIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA [Js aHaiau3a |
OOBSICHEHHMSI SIBICHUM OKPYKAIOIIET0 MUpPa M MPOUCXOJAIMINX B HEM M3MEHEHUH,
yMEHUE JiefaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHust npo6JyieM B peajbHbIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAJIBHO U B TPYIIIIE;



FOTOBHOCT M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM IO OWOJOTHU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIECHAYUYHbIC TMOHSITHS, OTpakarollue
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEpPTus, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeI0BaHNE, HAOII0IEHUEe, U3MEPEHUE, SKCIIEPUMEHT U APYTHX ), YHUBEPCAIbHbIE
yuyeOHble JEHCTBUA (IIO3HABATEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHUBHBIE),
obecneunBaomye GopMrupoBaHrue (yHKIUOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIIETEHIIMM  OOYyYaroIMXcs, CHOCOOHOCTh OOydarloluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIEC, MUPOBO33PEHYECKNE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MertanpenMeTHbIE PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH € TOCTABICHHBIMU LIEISIMU;

UCITOJIb30BaTh OMOJOTUYECKHUE MOHATUSA ISl OOBsICHEHUST (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTH M NIPOTHUBOPEYHS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEICTBA JUIsl TPEACTABICHUSI CYIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3ydyaeMblX OHOJIOTMUYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUHI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3IMYHbIX HHMOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3pabaTrbhiBaTh MJIAaH PEIICHUS MPOOJEMBbI C Y4ETOM aHAIM3a UMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LIEJISIM, OLICHUBATh PUCKH TOCIEACTBUM ACATEIBHOCTH;

KOOPAMHHUPOBATH U BBIMOIHATH paOb0OTY B YCIOBUAX PEAILHOTO, BUPTYaIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJCHCTBYS,

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJI/IETh HaBBIKAMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOUCKY METOJ0B PEUIEHUSI TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh pa3JIMYHbIE BUIBl JACSITEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTAlUU, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX U COL[MATIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PEIICHHsS 3aJa4d pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK TEepeHoca CPEeNCTB U CIOCOOOB
JeHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTe;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHHUKAX MH(pOpManuu (TEKCTe y4eOHOTro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTHYECKUX CIOBapsiAX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBATh
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;



bOopMyIUPOBaTh 3aMPOCHl U MPUMEHSATh PA3JIMYHBIE METOIbI MIPH TOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJbTYPY aKTUBHOTO HUCIIOIB30BAHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMYy  TpEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Owonornyecko HWHPOPMANMEH: TPUMEHATH XUMHYECKHE, (HU3UYECKUE W
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarJISAHOCTH;

BJIQJICTh ~ HAaBbIKAMU  pAaclO3HABaHWUS W 3alUThl  WHGOpPMaLNH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJiaieHne YHUBEPCAIbHBIMI KOMMYHHUKATHBHBIMM J1€/iCTBUSIMU:

1) o0menmne:

OCYIIECTBJISATH KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUU O CYIIECTBY OOCYXIaemMoi TeMbl (YMEHHE 3aJ1aBaTh
BOIIPOCKI, BBICKA3bIBATH CY>KJCHHUS OTHOCUTEIBHO BBIMIOJIHEHUS MpeajiaraeMoin
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMN APYrUX YYaCTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWS, TMOHMMATh 3HAYCHUE
COIIMATIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CHUTYyallui,
YMETh CMSTYaTh KOH(PJIUKTHI U BECTU IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEpEHUSs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMecTHas JesITeJIbHOCTh:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI MpU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHHUS TPYIIIOBBIX (DOPM B3aUMOJICUCTBUS MIPU PEIICHUN YUeOHOM 3a7a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 UJieHA KOJIJIEKTUBA;

NpPUHUMATh 1€JM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATH JIEUCTBUSA 10 €€ NOCTMIKEHUIO: COCTABIIITh IUIAH JEHCTBUH,



pacnpeneniaTb poid ¢ Y4ETOM MHEHHMHM YYaCTHHUKOB, OOCYXKIaThb pPE3yJbTaTbhl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TMO3ULIUHA HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaeHne YHUBEPCAIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIONBb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU II€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAaX MO OTHOWIEHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIEC 3aJlaul B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENLHO COCTABJIATH IJIaH PEIICHUS TPOOJIEMBI C YIETOM UMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHIM;

pacHIMPATh PaMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEOYTECHUN;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pe@IeKCUU ISl OLEHKU CHUTyalllud, BHIOOpA
BEPHOTO PEILICHUS;

YMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO0 UX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3€ pe3yJbTaToB
NEesATEIbHOCTH;



3) npuHATHE ce0sA U APYTHUX:

NPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYIHMX IpH AaHAIW3€ pPe3yJbTaTOB
NESITEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTOTro YeIOBeKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT crierupuueckue ajs yueoHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3MYHbIX y4E€OHBIX CHUTyalUAX, & TaKKE€ B peajbHBIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThI IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buosnorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJIOTMH B CHCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAYYHOI'O MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX M
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pEICHUS )KU3HEHHBIX 3a/a4;

YMEHUE PACKpPbIBATh COJEpkKAaHUE OUOJOIMYECKUX TEPMUHOB U TOHITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (CaMOperyysiusi), ypOBHEBas OpraHu3alUs O KUBBIX CHCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJISIpHON Ouoiorun), 3axoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuit H. 1. BaBuiioBa), onpenensiTh rpaHuLibl KX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIIO/IEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB U SIBICHUI, OpraHu3alus U IMPOBEACHHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBUYKEHHE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIMYMHAMHU, OOBSICHEHUE IMOJYYEHHBIX pE3YyJbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHWU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M MPEBPAICHUSI dHEPTUH B KJIETKE, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAILHOTO Ppa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/0pOBbS U 370POBBS
OKPYXAaIOIIUX JI0JEH, COOII0/IEHUS HOPM IPaAaMOTHOTI'O MOBE/ICHUS B OKPY KAIOIIeH
MPUPOIAHONU cpesie, MOHMMaHHWE HEOOXOIWMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BaAHNUS,

YMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJeIOBaHNWEe, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIEeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH JIA0OPATOpHBIE M IPAKTUYECKUE PpadOThI, COOIIOJATH
npaBuiia npu paboTe ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO COJEP)KaHMsI, BKIIOYAMONIYI0 TICEBOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(pOpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHUS,
0000611ast 6MoJIOTHYECKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJI30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydyeOHOro mpeamera «buomorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHPOBAHHOCTH 3HAHUNA O MECTE W POJIM OHMOJIOTHH B CHCTEME HAy9IHOTO
3HaHHWS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKITMOHAIBHON
I'PaMOTHOCTH YEJIOBEKa JUTsl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHNE OMOJIOTUYECKUX TEPMUHOB M TTOHSATHI: BU/I,
MOMYJAIKSA, TeHOMOHA, DBOJIONHMS, ABWXKYIIUE CUIBI ((PaKTOphl) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, €U MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



YMEHHE H3jaraTh OHOJOTHYECKHEe TeopuH (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHusi IIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTUN: HAOIIOACHHUE U
ONHMCAHHUE YKUBBIX CHCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJIOTUYECKOT O IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITUH, TEOPUI M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAHMH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOr€OlEHO30B M JKOCHUCTEM, OCOOEHHOCTH IIPOIECCOB: HACJEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX H3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOT€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJIOTUYECKUX
IIPOIIECCOB W SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HU C 1eJbplo obOecriedeHus 0e30MacHOCTHU CBOETO 3J0POBbSI U 3JI0POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJCHUS B OKpYXKarolIei
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pAlMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHbIe OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE padOThI, COOIIOJATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHUYECKU OIIEHMBATh M HHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTMYECKOTO  COJEP>KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(pOpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOLICHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MTOHATUIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nomorexa 110
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
2 JKuBble CUCTEMBI M X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHUE KIETKHU 8 1 bubnmnorexa LIOK
R https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 XK
HSHCACATCIILHOCTD KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bu6mmoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 2 15 bu6mmoreka [IOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
8 P 1
C3CPBHOC BpemA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HaunmenoBaHue pa3aesioB H TEM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 0 1
IBOIIONHMOHHAs OHOTIOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 05 Bu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mbl U OK aroIas cpeaa 5 1 buGnuorexa [IOK
p pyzaiot pedl https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0 9
000IIIeCTBA U DKOJIOTUYECKUE CUCTEMBI hitps://m.cdsoo.ru/7f41ccT4
bu6mmoteka IIOK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara ungpoBbIe
Tema ypoka KonrTpoabubie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
bubnunoreka LIOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TTO3HAHUS KUBOM
npupojsl. [Ipaktuueckas padbota
2 NE lp«I/ICHOJII:)SOBaHI/Ie aefmqnmx 1 0.5 bubmorexa HOK
° P ' https://m.edsoo.ru/863e6122
METO/IOB IPU U3YYEHUHU
OMOJIOTHYECKUX 00BEKTOBY
3 Bbuonornueckue cucTeMsl, | bu6nunorexa LIOK
MPOLECCH] U UX U3YYECHUE https://m.edsoo.ru/863e6564
4 XuMHUYecKkui coctaB KieTku. Bona | bubnuoreka [{OK
Y MUHEPAJIbHBIE COJIN https://m.edsoo.ru/863e674¢
bubnmorexa LIOK
5 benku. CoctaB u cTpoeHne OCIKOB 1
P https:/m.eds00.1u/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue | 0.5 bubmuorexa [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.eds00.1ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTH KaTajasbl)»
buo6 OK
7 VYraneBonwl. JInnuasl 1 nbnmorexa I

https://m.edso00.ru/863e6870




bu6nmoreka [IOK

8 Hyxnensossie kucnotst. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnuoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 KieTka kak nenocTHas xKuBast
crucrema
CrpoeHnue 3yKapuoTHYECKON
kieTku. JlabopaTopHas padora Ne 2
«M3yueHue cTpoeHUs KIETOK bubnunoreka LIOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ft0
OakTepuil 1o MEKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax u ux
OIIMCAaHHUE»
bu6nunorexa LIOK
12 OOMeH BelIeCTB I METa00IU3M hitps//m.cdsoo.rw/863¢ 766
bu6nunorexa LIOK
13 PotocunTes. XemoCHHTES https://m.eds00.1ru/863e7c98
. bubnuoreka [{OK
14 JuepreTeckuii 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIETKH.
Jenenue kiaeTku. MuTos.
s JlaGopaTtopnast pabota Ne 3 0.5 bubnuotexa [JOK
«HabGmromerre MUTO3a B KIIETKax https://m.edsoo.ru/863e7dc4
KOHYHMKAa KOpElIKa JyKa Ha
TOTOBBIX MUKpOIpErnapaTax»
16 buocunTes 6enka. Peakius bubnunorexa LIOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796¢
17 Tpancnsmus — OuocuHTE3 OENKa buGnuorexa [IOK

https://m.edsoo0.ru/863e796¢




18 Hexkierounsie popmbl )KU3HU — bubnmnoreka HOK
BUPYCHI https://m.edsoo.ru/863e7540
bubnmorexa [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunorexa LIOK
20 Meii
1os https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
)1 JlaboparopHuas pabota Ne 4 0.5 bubmmoreka [JOK
«3yueHue CTpOeHUS ITOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” WuauBuayanbHOE pa3BUTHE bubnunoreka LIOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
23 HACJIEJICTBEHHOCTH 1 bubmorexa HOK
8 https://m.eds00.ru/863e8612
U3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MpU3HAKOB. MOHOTHOpUIHOE bubmmorexa [TOK
P ’ pHA https://m.edsoo.ru/863e8878
CKpEITUBaHNE
UTHOPHUIHOE CKPEIUBaHUE.
25 ?aKOH ief:a]s1/1c141\f0ruol bubmmorexa [IOK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS TPU3HAKOB
CuernuieHHOe Hacae10BaHNe
26 npusHakoB. JlabopaTopHas pabora 0.5 bu6muoreka [JOK

Ne 5 «3yuenue pe3ynbTaToB
MOHOTHOPHUIAHOTO U AUTHOPHUTHOTO

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




CKpEIIMBAaHUA Y IPO30(UIIBI HA
rOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacinenoBanue | bubnunoreka LIOK
MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
M3menunBocTh. HenacneacrreHHas
U3MEHYUBOCTh. JlaboparopHas

)3 pabota Ne 6. 3yuenue | 0.5 bubmmoreka [JOK
MOAU(UKAITMOHHONW H3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOEHUE BapHAIMOHHOTO psJia
Y BapUaIlMOHHON KPUBOI
HacnencrBenHass ”3BMEHUYUBOCTb.

29 JlaGopaTtopnast pabota No 7. | 0.5 bubmmoreka [JOK
«AHanmu3 MyTaluui y 1po30hus https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpenaparax»

bubmmoreka IIOK

30 Peretiia enonera ! https://m.edsoo.ru/863e8d78
Peseprubiit ypok. O600111eHIE TIO

31 teme «HacnencTtBeHHOCTh U 1
M3MEHYMBOCTH OPraHU3MOB)

32 Cenekius Kak HayKa U Ipo1ece 1 bubmorexa HOK

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

3 MeToabl U JOCTHKEHHUS CeITCKITNHU 1 but6mmorekxa [IOK
pacTEeHN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHnonorus kak orpacib 1 bubmuoreka [IOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e€9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoxa Bceero Kontpoabnbie  Ipaxkruyeckue u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI pecypenr
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 buGnuorexa [IOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHS NpeacTaBIeHUN 1 Bu6mmotreka [JOK
00 3BOJIIOLUU https://m.eds00.1ru/863e¢9570
bubnunoreka LIOK
3 MuipossosmoLs ! https://m.edsoo.ru/863e9cle
[Tonynsmus Kak 31eMeHTapHas
€IMHUIA BUJIA U DBOJIIOIIH.
4 Jlaboparopnast pabota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OTOTHUECKOMY KPUTEPHIOY
5 JIBroKymiye cuibl (3JeMeHTapHbIe | bubmmnoreka HOK
(haKTOpBI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoreka [{OK
6 EcrecTBennslit 0TOOp U €ro GopMbl 1 hitps://m.cdsoo.ru/863¢9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCIIOCOOIEHHOCTh OPTaHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHast 1 0.5 bubnuotexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPTaHUu3Ma U
€€ OTHOCUTEIBLHOTO XapaKTepar
g Hamnpasnenus u nytu 1 bubmmoreka [JOK

MaKpO3BOJTHOIHNHN

https://m.edsoo.ru/863e9cle




9 Heob6patumocTs 3BOIIONINH
10 WcTopus xu3Hu Ha 3emiie U
METO/IbI €€ U3YUECHUS
1 I'unoressl MPOUCXOKIACHUS KU3HU bubnuoreka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazpuTue xu3Hu Ha 3emMJie 1o spam bubmuorexa [JOK
U TIepUoJam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PaCTUTENHHOTO U KUBOTHOTO MHpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubmmoreka [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX )
14 CoBpemeHHas cuctema bubmmnoreka HOK
OpPraHu4YEeCKOro MUpa https://m.edsoo.ru/863ea48e
s DBOJTFIOLIHS YEJIOBEKa bubnuoreka [{OK
(anTpoOmOTEeHE3) https://m.edsoo.ru/863eac2¢c
16 JIBmoxymiue cuibl (paKTopsl) bubnuoreka [{OK
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLNUH
YyeloBeKa
13 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmnorexa [JOK
aJlanTaluu yejloBeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE
JKW3HU Ha 3eMiie»
20 DKOJI0rus Kak HayKa




Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nmoreka [IOK

21 (baxTopsl https://m.edsoo.ru/863eafec
AbGuoTtnveckue HakTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckne 0COOCHHOCTH

22 pacTeHUH U3 pa3HbIX MECT 0.5 bubmorexa HOK

https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bubmuoreka [{OK

23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssiun. [Ipaktuyeckas pabora

24 No 2 «Iloacuér mnoTHOCTH 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»

)5 Coo0riecTBa OpraHu3MOB — bubnnorexa [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKHE CUCTEMBI bubmmnoreka HOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBbIE MOKa3aTenn

7 3KOCUCTEMBI. DKOJIOTUYECKHUE bubnuotexa [JOK
nupamMuibl. CBOHCTBA SKOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupoaHbIe SKOCUCTEMBI

29 AHTpPONIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinobdanpHas bu6muoreka [JOK

3KOCHCTEMA 3eMIIHA

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




31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmnoreka HOK
ouocpepsl https://m.edsoo.ru/863ebd 16

32 UYenoseuecTBo B Onochepe 3eMiaun 1

13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmnoreka HOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O60011eHIE

34 TeMbl «CooO1iecTBa u 1
9KOJIOTUYECKHE CUCTEMBI»

OBILIEE KOJIMYECTBO YACOB I1O0 34 )5

I[TPOTPAMME
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