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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mNporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHus, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepainu, a Takke MoJ0KEHUS O cieludpuke
Ouonoruu, €€ 3HAYEHWHM B TIO3HAHUM IKUBOM TMPUPOJBI W OOECreuYeHUuun
CYILIECTBOBAaHMS 4esoBedeckoro oodmiectBa. COrjacHO Ha3BAHHBIM IMOJIOKEHHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPAMMBbI [0 OMOJIOTHU U €€ CTPYKTYpA.

[Iporpamma no Guosioruu A&t NpeICTaBIEHUE O LENsX, 00 00IIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOLIUXCS CPEACTBAMU YU€OHOTO MpemeTa
«buonorus», onpenenser o0sI3aTENbHOE MPEAMETHOE COJEPKaHUE, €T0 CTPYKTYPY,
pacopeneneHue 1Mo pasziefaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
M3Yy4YEHUs] yUYEOHOr0o MaTepuaia ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKH 00pa3oBaTEIbHOTO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOydJarommxcs.

B mporpaMme 1o 61M0JI0ruu Takke YYUTHIBAIOTCS TPEOOBAHUS K TNTAHUPYEMbIM
JUYHOCTHBIM, METanmpeAMETHbBIM U MPEIMETHBIM pe3yJibTataM oOOy4eHUus B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeSATeTbHOCTH/YUEOHBIX JIEUCTBUM OOY4YaIOIMIMXCS TIO0 OCBOCHHMIO COJACpIKAHUSA
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, FKOJOTUUECKOTO MBIIICHHS, PEJICTABICHUN O 3I0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY’Kalollled MNpHUpPOJIHON cpeje.
[TosTOMy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a Tak)Ke 3HAHUHN O
CTPOCHUH JKUBBIX CUCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIoBeKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBAHUS YKOJIOTHIECKH TIEIe€CO00pa3HOTO
MOBEACHUS B OKPYKAIOWLIEW NPUPOJHON CpEele, aHAIU3a BIMSHUS XO3SMCTBEHHOU
JIEATEIIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOIAHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YeOHOro mpeaMera



«buonorusy NpoAUKTOBaHO HEOOXOUMOCTHIO O0ECTICUEHNS YCIOBUM [T PEILICHUS
OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OHMOJIOTUYECKOTO 00pa30BaHuUs, KOTOPas
npeanonaraet GOpMUPOBAHUE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
M3MEHEHHSIM JUHAMHUYHO Pa3BUBAOLIETOCS COBPEMEHHOIO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecreunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTaBICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3aldd W HBOJIOLHH, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe30macHOro obpasa
YKW3HU, KOJIOTMYECKOTO MBIIIJIEHNS, IEHHOCTHOIO OTHOIIEHUS K KUBOW IIPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Onosorun odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAIlMOHHBIX W HH(POPMALIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTErpaluu OHOJOTUYECKUX 3HAHUU C
IpECTaBICHUAMHU U3 IPYTUX yUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B IpOrpaMMe IO
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJIXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPbIE CIIY>KAaT OCHOBOM /1J11 (POPMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOAEpX)aHUS y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICTIEHBI CIICYIOIINE COJEP KATENbHbIE JIMHUKU: «bronorus kak Hayka. MeToasl
Hay4yHOro mo3HaHus», «Knetka kak Ouonoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpa3we OpraHUYECKOTO MHpPay,
«IBOJIOIMS AKUBOU MPUPOJBD», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

[lenr m3yuyeHus yuyeOHoro mnpeamera «buonorus»» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHH
UCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOIBI U PEUICHUS] PA3TUYHBIX KU3HEHHBIX MPOOIIEM.

JocTikenue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPEICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOMIMXCSl TO3HABATEIbHBIX, WHTEIUICKTyaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaronmxcss oOmeil KyJabTypbl, (YHKIHOHAJIBLHOU
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATh SIBJICHUSI OKPYXKAIOIIETO
MHUpa KUBOM IPUPOJIbI HA OCHOBAHUH 3HAHUU U OIbITA, MOJYYEHHBIX ITPU U3YUEHUU
OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU [EATEIIbHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOMIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICI0BAaHUM;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH JEATEILHOCTHA IO OTHOLIEHHUIO K OKPY KAIOIIEH Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HayUYHbIE NPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaeno), B 11 kimacce — 34 yaca
(1 yac B HenenO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaAaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUM MPUPOIbI (HAOIOICHHE, SKCIIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3AIUU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMWYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BellecTB B KieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depMeHThI — OMoJoTrHYecKre Katanu3aTopel. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyoOctpatHas crneuuduuHoctb. Kodepmentsl. Butamunbl. Otnuuus
(epMEHTOB OT HEOPTAHUYECKUX KAaTaIM3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (MII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxman, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenue nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KICTKH.

Kierka kak nenoctHas xuBas cucrema. O0mye Npu3HaKky KJIETOK: 3aMKHYTasl
HapykHasg MmemOpana, Moiekynbl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuYecKas U Mpokapuornyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat ['onbmxw,
IM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxieHrne MUTOXOHJpUN W TacTud. Bunabl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KIyTUKHA. OyHKIIMN OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpanuu:

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

Jnarpammel: «PactipeiesieHne XUMUYECKUX DJIEMEHTOB B HEKUBOU MPUPOAEY,
«PacmpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmunpl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue mMoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHEe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIs.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii IPOBEACHUS
HAOJIOACHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpENnapaTrbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpaKkTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabota Ne 2. «M3ydyeHue cCTpoeHUsI KIETOK PACTCHUIA,
KUBOTHBIX M OakTepHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWIAIMA (PHEPreTuueckuidi OOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB W HHEPruM B NOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hpepmeHTOB B
oOMeHe BEIIEeCTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®ortocunTte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emiie. BausiHue ycnoBuil cpenbl Ha (GOTOCMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTe3. XEeMOCUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Otanbl TpaHciasauumu. KomupoBanue amuuokucior. Pombp pubGocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpeiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutaHus», «Meradonuzmy, «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbM nuki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIETKn», Moenb cTpykTypsl JJHK.

Tema 5. PazmHOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KrnerouHblii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CIOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUe. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. [Iponecchl, mpoHcXosllie Ha CTaAusX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOTMYECKUMI CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMATOre€HE3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOe pa3BuTHe. THIIBI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: TPsSIMOE, HempsiMoe (IMYuHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pazButue pacrenuil. OHTOreHE3 IIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukamus JTHK», «Mutosy,
«Meno3sy, «IIpsmoe n HenpsiMOe pa3BUTHE», «l aMeTOreHe3 y MJIEKONUTALIIUX U
4eI0BEeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIUTAIOMIETO», «SIMIIEKIeTKa MIIEKOMUTAIomEroy», «KapuoknuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIuInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U OMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKiag poccHiiCKUX U 3apyOeHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ 'eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAcJe0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonoruOpuHOe CKpelMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IIEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH paCIICIICHU MPU3HAKOB. [ unore3a
YuCTOTHI raMeT. [1oiHOE ¥ HEeMmoIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWEe. 3aKOH  HE3aBUCUMOTO  HACJICIOBAaHMS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuerieHHoe HacnegoBaHue npusHakoB. Pabora T. Moprana no cuemieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyieHune ClerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
xpoMocoMbl. ['omorametrHeie M rereporaMeTHbie oOpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

W3MeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnyecTBEHHBIE M KaYE€CTBEHHBIE MPU3HAKH M HX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTanimoHHass U3MEeHUUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUYECKHM. CoBpemeHHOE ONPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBenuble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W reHeparuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a MKU3HU, TUATHOCTHKH, TPOPIIAKTUKA U JICYEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

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

Tabmuibl u cxembl: «K MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOTCHETUYECKasI
OCHOBa», «3aKOH PACIICIIJICHUS U €r0 IUTON€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpunaHoe ckpemmBanuey, «LluTonornyeckre OCHOBBI AUTUOPHUTHOTO
CKpeluBanusy, «Menosy, «BzanuMoaencTeue ajuielibHbIX T€HOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M yeJoBeKa», «I eHeTnka moiyia», «3aKOHOMEPHOCTHU
HACJIEIOBAHUS, CLEIUICHHOTO C MOJIOM», «KapHOTUIIbI YeIOBEKA U KUBOTHBIX),
«Bunpl uameHunBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-paktopay, «I'eHeTnka rpyI KpoBu», « MyTalluOHHAsI U3MEHYUBOCTHY.

O6opynoBanue: MoAeNU-aMIIUKaU «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3zoduinay (Hopma, MyTaruu OpMbI
KPBUILEB U OKPACKU Teja), repoapuit «I opox moceBHOM.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

JlabGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaToB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIBI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIIMOHHOW WU3MEHYUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. « AHanM3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHKALUS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCXOXKACHHUSI © MHOTO00pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX 0K IEHNS] JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbli M1 HHAUBUAYAIbHBINA OTOOPHI B
CEJEKIIMU pPACTEHUHM M KUBOTHBIX. OIIEHKa JKCTephepa. bImM3KopoacTBEHHOE
cKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuanzanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes u nojyyeHue
NOJIATIONIOB. JIOCTHKEHN CENEKIIMY PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpPHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Okoyoruueckne W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabnuipel U cxeMbl: KapTta «lIeHTpbl NMPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtnanéHHas rudpuausamus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongusa», «OO0beKTH OWoTexHONOTHNY, «KileTouHble KymbTYpel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

Okckypeust «OCHOBHBIE METOJABI W JOCTHXKEHUS CENEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJIEKIHMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTopuio
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsSE OHOJIOTHA.

[IpeAnocbuUIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTMU U APYTHUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
HOSIBJICHHS BHUJOB B THaJICOHTOJOTMYECKON JIETONMUCH, MEPEXOAHBIE (POPMBIL.
buoreorpagpuyeckue: cxoncTso u paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pYJIMMEHTAapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIMEe CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHYy (M30BITOYHOE
Pa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ 0OCHOBHBIE MOJOKEHUS.

MuxkpoaBosorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMM BUAOB B MpHupojae. MyTallmOHHBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiiuOHHBIE BOJHBI U JIpeud
reHoB. M30isnumst 1 Murpanus.

EctecTBeHHbII 0TOOp — HamnpaBisiomuili ¢gakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bojtouuu. [Ipumepst
MPUCTIOCOOJICHHU Y OpraHu3MOB. ApoMoph03bl U UIUO-aTaNTAIHH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (DOpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBonmorusi. PopMbl  3BOMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napaenbHas. HeoOpaTuMocTh 3BOIONUY.

[IponcxoxieHne OT HeClEeUUaTU3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paguanus.

JdeMoHCcTpanuu:

[Toptpetsl: K. JIunuei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mronnep, A. H. CeBepiios.



Tabmue! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpnObI  3a
CylecTBoBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamronHas
U3MEHUYHUBOCTHY, «Apomopdo3b», «Ununoamanranum», «OOmas aereHepanus,
«/IBmKymme cunsl dBomonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUEy», « IKOJIOTHUECKOE BUA000Pa30BAHUE).

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Koyuiekiusi «[IpumMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBIEHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJuleKiusg «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Monenp ammmkauus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapathl «PazButue HacekoMoroy, «Pa3zBuTue asarymkm,
MuKponpenapar «/Ipozoduia» (HopMa, MyTanuu GopMbI KPbUIBEB U OKPACKH TENA).

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

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

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHayuyHbIE TIPEACTABIECHUS O 3apOXKICHUM XKU3HU. HayuyHble TUnOTE3BI
BO3HMKHOBEHHUSl JKM3HM Ha 3emJiie: abuoreHe3 M MaHCIepMus. XUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE TTOATBEPKACHUE XUMUUECKOW IBOMOIMA. HadabHbIe 3Tamnbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKHU. IlepBble KIETKM M HMX 3BOJIOLUA.
dopMHUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickas dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUIN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
AHTPONIOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U reoJornyeckux mpoiieccoB. OCHOBHBIE ITallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
JKUBOTHBIX. [l0sIBIEHNE, pacIBET U BBIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYecKOro Mupa Kak OTpaxeHue »3BoJrouud. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHA YeTOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. (CxoncrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBuxyniue cuisl (hakTopbl) aHTpornoreHesa. HacienctseHHas N3SMEHUYNBOCTD
U eCTeCTBeHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoasummi, YemoBek HeaHIEpTAIbCKUM, YenoBek
pa3ymHblii. Haxoakum HCKOmaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HH, OPYIU.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPOINEOUIHA
(eBpasmiickasi),  Herpo-aBCTpajoujiHas  (dKBaTOpUaibHas),  MOHTOJIOMJHAS
(a3maTcko-aMepuKkaHckas).  UepTbl  NMPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kpurtuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoaHeuHON cHCTeMbl», «Pa3BuThe
opraHuuyeckoro wmupa», «PactutenpHas kieTrka», <OKuUBOTHas  KJETKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKay», «llpeBHeumue moan», «lpesHue moan», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEPTallblla, KPOMAaHBOHIIA), CIJIECNKU WJIU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[IpakTuueckast pabora Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB pacTeHUU U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.



DKOJIOrHsl KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJIOTHUH. MeTo bl SKOIOTHYECKUX
UCCJIEI0BAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okonoruueckne ¢akropbl. Krnaccudukamus -sKonoruyeckux (HakTopos:
abnoTtuyeckue, OWMOTHUYECKHME U AHTPOIOreHHbIE. JIeHCTBUE HKOJIOTUYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTndeckue (HhakTophl: CBET, TEMIIEpaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIGUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue aktopsl. Busibl OMOTHUECKUX B3aUMOACHCTBUI: KOHKYPEHIMS,
XUIIHUYECTBO, CUMONO3 U ero (opmel. Ilapazutusm, koomnepaiusi, MyTyalusM,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [Js1 CYLIECTBOBaHHUS OPIaHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MUrpanys. J[MHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIAIUU HHPY30pun-Tyhpenbkmn», «[lumessie nenm».

JlaGopaTopHblie 1 NpakTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PACTEHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CoobmiectBo opraHuzMoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-momuHanTtel. CBsizu B
OHOIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHoze. DyHKIUMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TMPOIYLEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduyeckue (muieBbie) ypoBHU 3KocucTeMbI. [IumeBsle nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHoMacca, MPOAYKIUs. DKOJIOTMYECKUE MHPAMMIIbL:



OPOAYKIIMM, YHUCICHHOCTH, OuomMaccel. CBONCTBAa 3KOCHUCTEM: YCTOWYHBOCTb,
camoperyJsinus, paputue. CyKIueccus.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHUCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAYEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

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

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHbIE U3MEHEHUs B buocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBeyecTBa. CoxpaHeHue OnopaznooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMUA PECYPCAMU U UX UCIONb30BaHue. JlocTHKeHUsT OMOJIOTUN U OXpaHa
MIPUPOJIBI.

JlemoHncTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuid.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTranusy, «IKoJOTHUYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOITOIE€HHBIEC BO3AECHUCTBUS Ha IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas coctamistonias ouochepo»,
«®DakTopel  gerpamauumd  nouB»,  «llapHukoBwiii  3ddexT»,  «DakTOpbI
paIroaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaelb-anmukanus «TUnudaHble OHOILIEHO3B», TepOapwHii
«PacTtutenbHble coobIIecTBaY, KoJuieKuuu «buoiienos», « Bpenurenu BaxxHeUInx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuu U KOJUIEKLIIUHA PACTCHUIN U dKUBOTHBIX,
MPUHAJJICKAIIIE K PA3HBIM SKOJIOTUUECKUM TpyIinam oJHOro Buaa, KpacHas kaura
Poccuiickoii ®enepaunn, H300paKEHUS OXPAHSAEMbIX BHUAOB pAaCTEHUN U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI  I1IO
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCS MpOrpaMM cpeaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJWyhe MOTHUBAIMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS MpeaMeTra «bUomorus» JOCTUraroTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHUWS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTB K COBMECTHOU TBOPUYECKOMN EATSITLHOCTH MPHU CO3/TaHUN YISOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHUE YUUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXXUTEJIbHOTO
OTHOUIIECHUSI K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOW MEHTUYHOCTH, TAaTPUOTU3MA,
YBa)KEHHS K CBOEMY HapoOJly, 4YyBCTBAa OTBETCTBEHHOCTH mnepea PonnHoM, roproctu
3a CBOM KpaH, CBOK PoauHYy, CBOM S3BIK M KYJIbTYpPYy, IPOIUIOE W HACTOSILEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY>KeHHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



NOHMMAaHUE AMOLIMOHAJILHOTO BO3JEHCTBUSA )KUBOW IPUPOABI U €€ LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

MOHMMAaHUE U peann3aliysi 310pOBOro 1 6€30MacHOro o0pas3a )KU3HHU (310pOBOE
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUJ U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHMMAHUE UEHHOCTH MPaBWJI WHJIMBHUIYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYly, OCO3HAaHHE LIEHHOCTU MacTEPCTBA, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IMyHbIM cepam NnpodhecCHOHANbHON eATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIIEHHUE K MTPUPOJE KaK UICTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKUX MpoOJeM M IMyTed HuX
pelLIeHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBS3aHHBIX C  paldOHAJbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PAaBHOBECHUS B HKOCHCTEMAX, OXpaHy BHUJIOB,
aKocucTeM, brochepsr);



AKTMBHOE HENPUATHE AEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH IPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJOTMYECKHUE IMOCIEICTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHMS, YKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHYECKOMN JEATENBHOCTH SKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIUAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOM M UYMTATEIBbCKOM KYJBTYpbl KaK CpencTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUsi €& poiu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €QUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pPecypcHble  MNPOOJIEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJIOTHYECKUX MPOoOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUH B LEJIX
NOBBIIICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYUIHOCTU METOJOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMble 3HAHUA [JIs aHaiu3a |
OOBSICHEHHMSI SIBICHUN OKpPYXKAlOIIero MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOTYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHust mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHINBUYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yabTaThl OCBOEHMsI yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHu(HUKYy METOJ0B TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIleCC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIeI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JEeHCTBUA (IIO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaomue GopMupoBaHue GyHKIMOHAIBHON IPaMOTHOCTH M COL[MAJIbHOM
KOMIETEHIIMM  O0YyYarolMXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CPEIHEro OOIIero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE eiiCTBUSI:

CaMOCTOATENBbHO  (QOPMYyJIHMpPOBAaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPHUH UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUS (DAKTOB U SBJIICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHUS CYILIECTBEHHBIX
CB36€M M OTHOUIEHMH B H3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI Pa3HOTO pPOJA, BBIIBICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX
WUCTOYHHKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJEMbl C YYETOM aHaIn3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU NIOCIIEIACTBUN ACATENBHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paO0OTY B YCIOBHUSAX PEAILHOTO, BUPTYaJIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIA/IETh HaBbIKaMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaLIUsIX, B TOM YHCJIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

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

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPaBICHHbII MOUCK IEepeHoca CPEACTB U CHOCOO0OB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYHO OOJacTH
KU3HEIEeATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpelaraTb OpUrMHAJIbHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTHYECKHX CIIOBapsiAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM IpeaCTaBICHUS, KPUTUYECKU OLEHUBATh
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
otbope Omonornyeckoil mHpopManru, HEOOXOAUMOM JJIsl BBHIIOJHEHUS YYEOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TMPEACTABICHUS
ounosiornyeckor nHGopMauu (CxeMbl, rpadUKu, TUarpaMmMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBe CpeAcTBa MNpu pabdoTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYECKHE 3HAKU W CUMBOJBI, (HOpMyJbl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsJHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHMKATHBHBIMH JeHCTBUSMMU:

1) o0mmenne:

OCYILECTBIISATh KOMMYHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTENIbHO BBINIOJHEHUS MpejjiaraeMon
3aJ1a4y, YYUTBIBATh MHTEPECHl U COIJACOBAHHOCTH IMO3HUIMKA JPYIMX yYaCTHHKOB
JIAaJIoTa WA IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M HCIOJb30BATh MMPEUMYILIECTBA KOMaHIHOW M WHAMBUAYAJIbHOM
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUSA MPHU PEILICHUH Y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JCHCTBHM C y4€TOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM padOThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a U KAXkI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3IUUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHre YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKaxX MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyallUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pPECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTCHU;

Jies1aTh OCO3HaHHBIN BHIOOD, apryMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, HX PpE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E pe3yJIbTaTOB
JEATENIbHOCTH;



3) npuHsATHE celOs ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYIMX IpPU AaHAIU3E€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C TO3UIUH JIPYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHWM, BUBI JACSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX Y4E€OHBIX CHTyalUsAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThI MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHMpPa M HAyYHOI'O MHMPOBO33PEHHMs, O BKJIAJIE POCCHUUCKHX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OUOJOIMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OpTraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPAILICHUE YHEPTUN),
romMeoctas (CaMOperyisiusi), ypOBHEBas OpraHu3alUsl O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIIHSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LIEHTpaJibHas JOTMa MOJICKYJISIpHOM Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. . BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MIPOUCXOXKIEHUS KyIbTYpHBIX pactenuii H. Y. BaBuiioBa), onpenenstb rpaHuLbl UX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO MO3HAHUA B OMOJIOTUN: HAOIIOACHHUE U
ONMCAHHME YKUBBIX CHCTEM, NPOLIECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJOTMYECKOT0 YKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXy HCCIAEAYEMBbIMH BEJIUYMHAMHU, OOBSICHEHHME IIOJYUYEHHBIX PpE3yJbTaTOB,
VICITOJIb30BAHHBIX HAYUYHBIX ITOHATHNA, TEOPUN M 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJbI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapwWoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHWU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBpAICHUS YHEPTUH B KJIETKe, (DOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJyYCHHBIE 3HAHUS JISI OOBSICHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, NIl MPUHSTHUS MPAKTHUYECKUX PEIICHU B MOBCEIHEBHOMN
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaIOIIeH
MPUPOTHONM cpele, MOHUMaHHE HEOOXOIWMOCTH WCIOJIB30BAHUS JTOCTHKCHUN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS palMOHATIBHOTO
PUPOOTIOIH30BAHNUS,

YMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAaHUE, CIICTUICHHOE HACJICIOBAaHNWEe, COCTaBIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS TSI TIPEICKa3aHus HaCJICIOBAaHMS MPHU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHbIE M MPAKTUYECKUE PadOThI, COOIIOJATH
npaBuia npu paboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIOIIYI0 TICEBIOHAYYHBIC 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011as OMOJIOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOro mpeameta «buonorus» 6 11
Kjlacce TOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHWHW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4IHOTO
3HaHHMS €CTCCTBEHHBIX HAyK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COACPKaHUE OMOJIOTHUSCKUX TEPMUHOB M ITOHSATHI: BH/I,
MOMYJAIKsA, TeHOMOHA, DBOJIONMS, ABWXKYIIUE CHUIBI ((PaKTOpHI) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;



YMEHHE H3j1araTh OHOJOTHYECKHE TEeOpHH (SBONMIOIHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. M. Bepnanckoro),
ONPEENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OMHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIJIBU)KEHHUE TUIIOTE3bl, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IMOJYYCHHBIX pE3YyJbTaTOB,
VICITOJIb30BAHHBIX HAYUYHBIX IOHATUIN, TEOPUH U 3aKOHOB, YMEHHE JI€]aTh BBIBOJIBI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OHOJOTMYECKHUX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JI€UCTBHUS SKOJOTUYECKHX (AKTOPOB HA OPraHU3Mbl, IMEpeHoca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYrOBOpOTa BEIIECTB U OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTMYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKarolei
IPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIHOJb30BAHUS JOCTHIKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJOTMYECKHE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKUE pPadOThI, COOIIOATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTh  TIJI0OaldbHBIE  JKOJOTMYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLIEHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIB30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P IIpoBepounsie  IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsl
bubmuorexa [JOK
1 b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 XK 1
HBBIC CHCTEMBL H X Oprafii3atiit https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
1
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6 1
VSHEACHTEIRHOCTD [UICTRI https://m.edsoo.ru/7f41c292
5 PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 3 1 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
bu6mmorekxa [IOK
8 P 1
CIEPBHOC BpEMA https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 5 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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Ilposepounnie IIpakTHYecKue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmoreka [IOK
1 1 1
BOFOLHOHRAS GHOTOTHS o https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHNE U Pa3BUTHE KU3HU Ha 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
3 5 1 1
Opranu3MEL  OKpYHRaIOLLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 1
Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
P 2
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 4 2.5

I[TPOT'PAMME



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 IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBO yacon Jara n3yvyenus DJIeKTPOHHbIE
udposbie
Nen/m Tema ypoka Tposepor IMpakTnyeckne tp
Bcero HbIE oOpa3oBaTe/ibHbIE
padoTbI 10a 106
padoTbI pecypchbl
bubmuoreka [{OK

buoiiorus B cucreme Hayk.
[IpodopuenrannoHHbIi ypok

MeTozab! TO3HAHUS )KUBOW IPUPOIBI.
[IpakTuueckast padora Ne 1
«HMcnonp30Banue pa3IMYHbIX
METOHOB IIPA U3YYEHUU
OMOJIOrNYECKNX 0OBEKTOB

https://m.edso0.ru/863e61
22
https://m.edso00.ru/863e63
2a

bubnuoreka [{OK
https://m.edso0.ru/863e61
22

buonornueckne CUCTCMBI, TPOLCCCHI
" UX U3Y4YCHHC

XUMHYECKHNHU cOCcTaB KIeTKU. Boma u
MUHEpaTbHBIE COTH

benku. CoctaB u ctpoeHne 6EIKOB

bubnmorexa LIOK
https://m.edsoo.ru/863e65
64

bubnmorexa LIOK
https://m.edsoo0.ru/863e67
4e

but6mmorekxa [IOK

https://m.edso0.ru/863e6b
72

®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTopHas pabora
Neo 1 «M3yyeHune kaTaauTUYECKON

bubnunorexa LIOK
https://m.edso0.ru/863e6b
72



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

AKTUBHOCTH (pepMEHTOB (Ha IpUMEpe
aMUJIa3bl WM KaTaiasbl)»

bubnunoreka LIOK
7 Yraepoasl. JIunuasl https://m.edso0.ru/863e68
70
bu6nmoreka [IOK
8 Hyxneunosbie kuciotsl. AT® https://m.edso00.ru/863e6d
5¢
Hcropust u MeTObI U3YUCHUS KICTKH. bubmorexa LOK
9 https://m.edsoo.ru/863e6e8
Knerounas teopus 8
10 Knerka kak 1iesoctHas xuBast
crucrema
CtpoeHune 3yKapuOTUYECKON KIIETKH.
JlaGopaTtopHas padota Ne 2 Bub6mmoreka LIOK
«3y4yeHne cTpoeHus KIETOK https://m.eds00.ru/863e6ff
11 pacTeHui, KUBOTHBIX, TPUOOB 1 0.5 0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e71
TOTOBBIX MUKpOIIpenapaTax u ux 6c
OTIMCaHUEe»
bubmmoteka IIOK
12 OOMeH BelIeCTB I METa00IU3M https://m.eds00.ru/863e76
6c
but6mmorexa [IOK
13 ®doTocuHTe3. XEMOCUHTE3 https://m.eds00.ru/863e7c9
8
bubnunotexa LIOK
14 DHepreTudyeckuii ooMeH https://m.edso0o.ru/863e7aa

€



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

JKu3HeHHbIN UK KIeTKU. [lenenue
KJeTku. Muto3. JlabopaTopHas

bubnunorexa LIOK

15 paborta Ne 3 «HabOmronenue Muto3a B 0.5 https://m.edsoo.ru/863e7dc
KJIETKaX KOHYMKA KOpEIKa JIyKa Ha 4
TOTOBBIX MHUKpOIIpEnapaTax»
bubnunorexa LIOK
b e3 Oenka. Pe
16 MIOGHITIES BT, Teaitunt https://m.eds00.ru/863e79
MaTPUYHOTO CUHTE3a 6e
bubnunoreka LIOK
17 Tpancisnus — OnocuHTE3 OeliKa https://m.eds00.ru/863e79
6e
Hexnerounsie hopmbl )KU3HE — bubmorexa HOK
18 P https://m.edso0o.ru/863e75
BUPYCHI
40
bubnmorexa LIOK
https://m.eds00.ru/863e81
19 @opMBbI pa3MHOKEHUSI OPraHU3MOB b6
https://m.eds00.ru/863e83
le
bubnmorexa LIOK
20 Meiio3 https://m.edsoo.ru/863e7f4
a
OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
kJeTok. OMI0I0TBOPEHHE.
JlaGopatophas pabota Ne 4 bubmorexa [TOK
21 P i 0.5 https://m.edsoo.ru/863e81

«M3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha FOTOBBIX
MUKpOIpenaparax»

b6



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

NHauBuyanpbHOE pa3BUTHE

bubnunorexa LIOK

22 https://m.eds00.ru/863e84
OpPTaHU3MOB
36
T eHETHKA — HAVKE O bubmmoreka [JOK
23 K https://m.edso00.ru/863e86f
HACJICJICTBEHHOCTH U U3MEHUYHUBOCTH )
3aKOHOMEPHOCTH HACJIEAOBAHUS bubmmoreka [JOK
24 npu3HaKoB. MoHOruOpuaHOE https://m.eds00.ru/863e88
CKpEIMBAHHE 78
JurubpunHoe ckpeniyBanue. 3aKOH bubmmoreka [JOK
25 HE3aBUCHUMOT'O HACJICI0BAHMS https://m.eds00.ru/863e89a
IPU3HAKOB 4
CueruieHHOe HACJIeI0BaHUE
npu3HakoB. JlJaboparopnas pabota No
5 «M3yueHue pe3yabTaToB bubmmorexa [JOK
26 i pesy 0.5 https://m.edso00.ru/863e8c6
MOHOTHOPUAHOTO U TUTHOPUIAHOTO 0
CKpEIIUBaHUS Y IPO30(HIIBI HA B
TOTOBBIX MUKpPOIIpETapaTax»
T'enernka nona. Hacinenosanue Bubmiorexa OK
27 ' https://m.eds00.ru/863e8c6
MPU3HAKOB, CICTICHHBIX C MTOJIOM 0
H3menunBocTs. HenacneacteenHas
M3MEHYHBOCTH. JIJabopaTopHas pabota
Ne 6. Uzyuenue MmonupukamoHHON bubmorexa [TOK
28 2 0. 18y 0.5 https://m.edso0.ru/863e8ef

U3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTIO P U
BapUALMOHHON KPUBOI»

€



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

HacnencrsenHas N3MEHUYHUBOCTD.

JlaGopaTtopHnas pabora Ne 7. «AHanu3

bu6nmoreka [IOK

29 . 1 0.5 https://m.edsoo.ru/863e8ef
MyTaI¥id y Jpo30(HIIbI HA TOTOBBIX o
MUKpOIpernapaTax» -
bubnunorexa LIOK
30 ['eneTnka yenoBeka 1 https://m.eds00.ru/863e8d
78
PesepBHeIil ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh U 1
W3MEHUYUBOCTH OPTaHU3MOBY
bubnuoreka [{OK
32 Cenexnus Kak HayKa U MpoIece 1 https://m.eds00.ru/863e92
14
MeToibl ¥ TOCTHUKEHUS CeTICKIINN bubmorexa [JOK
33 . 1 https://m.edso00.ru/863e92
PACTCHHIA U KUBOTHBIX 14
buoTrexHonorus Kak oTpacib bubnmnorexa [JOK
34 IIPOM3BOJICTBA. 1 https://m.edsoo.ru/863e93
[TpodopreHTaoHHbII ypoK 36
OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Tposepounrie  IpaxTuteckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOIHS U METOJIbI €€ U3YUCHHS 1 bubmaorexa LIOK
https://m.edsoo.ru/863ea20e
2 Ucrtopus pa3BuTus peacTaBlIeHUN 1 bubnnorexa [JOK
00 3BOMIONMU https://m.eds00.ru/863e9570
bubmuoreka [{OK
3 Mikpoeosorus ! https://m.edsoo.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€IMHHIIA BUJIA ¥ SBOJIOIUH.
4 HI:16opjTopHI;$[ pabora Jill'g 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}OIOrHYECKOMY KPUTEPHIO)
5 JIBroKy1e cuibl (3JIeMEHTapHbIE L bubmuoreka [IOK
(baKTOpBI) IBOJIOLUH https://m.edsoo.ru/863e9dad
N bubmuorexa [IOK
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 htts://m.edsoo.ru/86369ed0
PesynbTath! 3BOMIIOLNN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlabopatopHas L 05 bubnmnoreka [JOK
pabota Ne 2 «Onncanue https://m.edso0.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEIILHOTO XapaKTepay
8 Hanpasnenus u nmytu 1 1 bu6muoreka [JOK

MaKpO3BOJIIOLUU

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



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

Heob6patumocts 3BOMIOLMN

Ucrtopus xxu3nu Ha 3emiie u

10 METO/Ibl €€ U3yUEHHUSI.
[IpodopueHTaMOHHBIN YPOK
1 ['unoTre3sl NPOUCXOKACHUS )KU3HU bubmmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emiie o 3pam bubmmoreka [JOK
U NepuojiaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbI YBOJIOIIH
PacTUTEIBHOTO U )KHBOTHOTO MHUPA.
13 [IpakTuueckast padora Ne 1 05 Bbu6mmoteka [JOK
«3y4eHre NCKONIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUii U )KUBOTHBIX B
KOJUTCKIIHSX )
14 CoBpeMeHHas cucTema bubnmnorexa [JOK
OpraHUYECKOIro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS YEJIOBEKA bubnuoreka [{OK
(aHTpOIIOTEHE3) https://m.edso0.ru/863eac2c
16 JIBmoxkymiue cuibl (pakTopsbl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH BOIOIAU
YeoBeKa
18 Yenosedeckue pacsl U IPUPOJHBIE bubmuoreka [IOK
aJlarTaluy 4YeIoBeKa https://m.eds00.ru/863eaea2
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KHU3HHU Ha 3eMiie»
20 DKOoJIoTHs Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl 00uTaHus U SKOJIOTUYECKUE

bubnunoreka LIOK

21 bakTopbl https://m.edsoo.ru/863eafec
AlGuotnueckue GakToOpHbI.
Jlaboparopuas pabota Ne 3.
«Moponoruueckne 0COOEHHOCTH

22 pacTeHMi U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edso0o.ru/863eb10e
obutanusny. JlabopaTopHas padora
Neo 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCay
bubnunoreka LIOK

23 brotiieckie GakTope! https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomysituu. [Ipaktuueckas pabora

24 Ne 2 «IToncyéT mIOTHOCTH 0.5
MOMYJISIIIAIA Pa3HbIX BUJIOB
pacTeHumn»

25 Coo0b1iecTBa OpraHu3MoOB — bubmuoreka [IOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTHYECKHUE CHCTEMBI bubnuoreka [{OK
(3KOCHCTEMBI) https://m.edso0o.ru/863eb46a
OcHoBHBIE TIOKa3aTeNn

97 AKOCHCTEMBI. DKOJIOTHYECKHUE bubmuoreka [JOK
nupaMuibl. CBOKWCTBA IKOCHCTEM. https://m.edso00.ru/863eb5fa
Cykueccus

28 [Ipupoanslie 3x0cHCTEMBI

29 AHTPOITOTEHHBIE YKOCUCTEMEI.

[TpodopueHTamoHHbIN ypOK



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

30 Buocdepa — rmobanbhas 1 Bbu6mmoteka [JOK
3KOCHCTEMA 3eMJIU https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmnoreka HOK
ounochepsl https://m.edso0o.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3emian 1

33 Cocy1iecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBublit ypok. O60011eHIEe

34 teMbl «Coo0I11ecTBa U 1
IKOJIOTHYECKUE CHCTEMBI»

OBLIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Kamenckuii AA, KpukcynoB EA, [Naceunnk BB buonorus. O6mias 6uonorus
METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA

MeTtoauueckoe nmocobue k yueOnuky A. A. Kamenckoro, E. A. KpukcyHoBa,
B. B. ITaceunuka «buonorus. O0mas 6uonorus. bazossiit yposens. 10—11

KJIACCBI»
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubnuoreka [{OK https://m.edsoo.ru/7f41c292

bubnuoreka [IOK https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
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