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MNOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMM TEOPETHUYECKYI0 OCHOBY IS
OTpEJEICHUs] TMOAX0J0B K (OPMUPOBAHUIO COJEpKaHUS Y4eOHOro mpeaMmeTa
«buonorusi»  coctaBwiM: KoHIeNTyainpHble mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJAEp)KaHUA, pEe3yJlbTaToB OOydeHus U
TpeOOBaHMI K YPOBHIO MMOATOTOBKU BBIITYCKHUKOB, MOJIOXKEHUS 00 OOLIUX LENSIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETrO
obmero oOpa3oBaHuss B Poccuiickoit @Deneparuy, a TakKe TOJOXKEHUS O
cneruuke 0noyoruu, e€ 3HaYCHUU B TTO3HAHUH KUBOUM MPUPOJIBI U 00ECIICUCHUN
CYILLECTBOBAHMSI 4eJIoBeUeCKOoro obmiectBa. COIIaCHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/eieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T TPEACTABICHHE O LEsAX, 00 oOmen
CTpareruu OOy4YeHUs, BOCHUTAHUS U Pa3BUTHS OOYYAIOIIUXCS CpEJCTBAMU
yueOHOoro mnpeamera «buonorus», omnpenenser o0sA3aTeNbHOE MPEAMETHOE
CoJlep)KaHUe, €ro CTPYKTypy, paclpeaelieHhe 1o pa3fenaM U TeMawm,
PEKOMEHYEMYIO IOCJIEI0BATEIbHOCTh U3YUYEHUsI YUYEOHOro Marepuaia ¢ y4ETom
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH 00pa30BaTEIbHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nmporpaMmme 1m0 OHONOTrMH TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METAaNpeJIMETHBIM U MPEIMETHBIM pe3yjbTaTaMm
oOydyeHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HaBaTEIHHOU
NEeATEeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYarONIMXCsl MO OCBOCHHUIO COJEPKaHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme no 6uosiorun (10—11 kiaccel, 6a30BbIid YPOBEHb) peain30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HM3y4Y€HMHM OHOJIOTHH, Ojarojgaps 4eMy B HeW
MPOCMATPUBACTCS  HANPABJICHHOCTh HA Ppa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, SKOJOTHUYECKOTO MBIIUIEHUS, TPEACTABICHUN O 3J0POBOM
oOpaze *u3HU U OEpPEKHBIM OTHOIIEHHWEM K OKpYXKaoIIeh MNPUPOAHOU cpeje.
[ToaTOMy Hapsay ¢ U3ydeHHEM OOIEeOMOIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHHUU >KUBBIX CHUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B IMporpamMme 1Mo OMOJOTUU YJEICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHHWM B MTOBCEIHEBHOM >KU3HU JUIsl PELICHUS MPUKIAIHBIX 3a/]1a4, B
TOM 4YHCJe: NPO(PUIAKTUKMA HACIEICTBEHHBIX 3a00JIEBaHUI 4YeOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTUPOBaHUSI, 000CHOBaHHUS AKOJIOTMYECKU
1eJIECO00Pa3HOTO TIOBEJACHHMSI B OKpPYXAIOled NPUPOAHOM cpefe, aHauu3a
BIIMSHUSL XO3SWCTBEHHOM JIEATEIbHOCTA YEJIOBEKA HA COCTOSIHUE MPUPOJHBIX H
MCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAHUA K MPUKIATHON HAIIPABICHHOCTH
yueOHoro npeaMera «bruoaorus» NpoJUKTOBAHO HEOOXOIUMOCThIO 00eCTIeUeHUs



YCIIOBHUM TSI PEIICHUST OJTHOW M3 aKTyallbHBIX 3a/1ay IMKOJBLHOTO OMOJOTHYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraer (opMuUpoBaHHe Yy  oOydarouuxcs
CIIOCOOHOCTH aalTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpemHero oO0mero oOpa3oBaHUs 3aHUMAET BaXHOE
Mecto. OHa obOecrneunBaeT GOpMHUpPOBAHUE Yy OOYyYalOLIUXCS MPEACTABICHUM O
HAYyYHOW KapTHHE MHpa, paclupsieT U 000OIIaeT 3HaHUS O KUBOW mpupoje, €€
OTJINYMTENIBHBIX IMPU3HAKAX — YPOBHEBOW OPraHU3allMM WU HBOJIOLMM, CO3MAET
YyCIOBUSI  JUIA: TO3HAaHUS  3aKOHOB  JKMBOM  mpuponbl, (HOpPMHUPOBAHUS
(GyHKIHMOHATIBLHOM TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO W Oe3omacHoro obpasza
YKW3HU, YKOJIOTUYECKOTO MBIIJIEHHUS, IECHHOCTHOTO OTHONIIEHHUS K KUBOW MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHUuEe OMOIOTHS UMEET TaKkKe JIJIsl PEUICHUS BOCIIUTATEIIbHBIX U
pa3BUBAIOIIMUX  3a7a4  CpeAHero  olmiero  o0pa3oBaHus,  COLMAJIM3AINU
oOyuaronuxcs. M3yuenue Guonioruu odecrneuynBaeT ycinoBus s (GOpMHUPOBAHUS
WHTEJJICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX W  WH()OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJNbTYphI, CIIOCOOCTBYET MHTErpallid OWOJOTHYECKUX 3HAHUM C
MPEICTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PUBUKHU, XUMUU
u reorpaduu. Ha3BaHHbIE MONOXKEHUS O MPEAHA3HAYCHUH YYEOHOTO MpeaMeTa
«buonorus» COCTaBUIUM OCHOBY IS OINpENENeHUs IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COAEP)KaHUs, NPEJICTABIEHHOIO B IMPOrpaMMme IO
OHOJIOTHH.

Otb6op coxepkanus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMHI KyJIbTypOCOOOpPa3HOTO MOJIX0Ja, B COOTBETCTBUU C
KOTOPbIM OOyYarolrecs: OJDKHBI OCBOMTH 3HAHUS W YMEHHs, 3HAUUMbIC MJis
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISAIONINE aJeKBATHOE TOBEJCHUE
yeJoBeKa B OKpY’Karolleld MPUPOAHOM cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TOpaKkTAYecKou aestenbHOCTU. Ocob00e MECTO B 3TOW CHCTEME 3HAHMM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPbIE CIIy>KaT OCHOBOM J1Jisi ()OPMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
IIEHHOCTHBIX  OPUEHTAlMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHU3aAIUU
OMOJIOTMYECKOT0 00pa30BaHUS.

CTpyKkTypupOBaHUE COJACp)KaHUA Y4eOHOro MaTepuaiia B Iporpamme Io
OMOJIOTUM OCYHIIECTBIICHO C Y4YETOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUU 00
OTJIUYUTENBHBIX OCOOCHHOCTSX JKMBOU MPHUPOIBI, O €€ YPOBHEBOW OpraHU3alUU U
HBOJTIOIUHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHOTOo mpeameTa «buonorusy
BBIJICJICHBI CIIEYIONINE COJepKaTeNbHble IMHUU: «buonorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Kierka kak Ouonormdeckas cucrema», «OpraHusm Kak



ouonoruueckas cucremay, «Cucrtema ¥ MHOrooOpasne OpraHMYECKOTO MHUPay,
«OBOJIOLMS AKUBOU PUPOABD», « IKOCUCTEMBI U MTPUCYILIUE UM 3aKOHOMEPHOCTHY.

[lens u3ydyenus: ydueOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHUE  OOYy4YaIOIMMUCSA  3HAHUSMH O  CTPYKTYpHO-(QYHKIIMOHATBHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOr0 paHra ¢ NPUOOpEeTEeHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHUA Uil TPAMOTHBIX JIEWCTBHI B OTHOIIEHHH OOBEKTOB
YKUBOM MPUPOJIBI U PELLICHHS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

JocTikenue 1enu usydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOIMINX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CUCTEMBbl 3HAHUNW O OMOJOTUYECKUX TEOPUSX,
YUYECHUSX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOM
st (opMHpOBaHUS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAy4YHOI'O MO3HAHMS, CTPOEHUH, MHOT0OOpa3uu U OCOOEHHOCTSX >KMBBIX
CUCTEM PA3HOI0 YPOBHS OpraHU3alli{, BBIAAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dopMupoBaHHE y OOYYaIOIIMXCS MO3HABATENIbHBIX, MHTEJUIEKTYalbHbIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHaldu3a JAaHHBIX O NYTSIX pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MAEH M MOAXOJOB K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOI0 YPOBHS OPTaHHU3ALUY;

CTaHOBJIEHHE Yy oOOyyarommxcs oOme KyabTypsl, (YHKIHOHAJIbHOU
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBACHATH U OLICHUBATH SIBJICHUS OKPYKAIOLIETO
MUpa >KMBOW MPUPOJIbl HA OCHOBAaHMUM 3HAHUW W OMNbITA, MOJYYEHHBIX IPHU
W3y4YEeHUH OMOJIOTHH;

dopMupoBaHHEe Yy OOYYaIOIIMXCS YMEHHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUM B MPAKTUUYECKON JEATEIbHOCTH YEJOBEKa, pa3BUTHUU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHf;

BOCIIUTaHUE YOEKAEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTH OEPEIKHOTO OTHOLIEHHUS K HEM, COOTIOICHUS] S TUYECKUX
HOPM IIpY IIPOBEJCHUH OMOJIOTUYECKUX UCCIIEI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUM JJI TOBBIIICHUS YpPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM XKU3HU TS
OLICHKH TOCJIE/ICTBHI CBOEH AESITENIbHOCTHU M0 OTHOLIEHUIO K OKPY’KaloUIel cpene,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE U COONIOACHHE MeEp NPODUIAKTUKI
3a00JIeBaHHI.

B cucreme cpennero oOuiero oOpas3oBaHusi «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI OOs3aTENIbHBIM YYE€OHBIM MPEIMETOM, BXOISIIUM B
COCTaB MpeaMeTHOI o0nacTh « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



Jlst m3ydenus 6uosioruu Ha 6a30BOM YPOBHE CPEIHET0 O0IIero oOpa3oBaHMs
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henenmo), B 11 kimacce — 34
yaca (1 gac B He/1eII0).



COAEPXKXAHUE OBYYEHUSA
10 KITACC

Tema 1. BuoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, ICTETUKON U MPaBOM.
Ponp Ouonorun B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeTobl MO3HAHUS KUBOM IPUPOABI (HAOII0IEHUE, SKCTIEPUMEHT, ONTMCAaHUE,
U3MepeHue, KilacCupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbuos, [[xx. Yorcon n @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

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

Tema 2. )KuBble cHCTEMBI M X OPTraHU3aIMS.

Kusbie cucTembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAaHEBbIM, OPraHU3MEHHBIN, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBI.

JlemoHCcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIC PU3HAKY )XKU3HNY», « Y POBHU OpPraHU3aIlUN
YKABOW MPUPOIBD».

Oo6opynoBanue: Mojienb MmoJiekyibl JIHK.

Tema 3. XuMunueckuii cOCTaB U CTPOEHHE KIETKHU.

XUMHAUYECKHN COCTaB KIIETKA. XHUMHUYECKUE DJIIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BEHIECTB B KieTke. lloamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u ctpoeHre OEIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
HeszaMeHnnmble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJEKynbl (TIEpBUYHAs, BTOpUYHAS, TpETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoicTBa OenkoB. buonormyeckue
GbyHKUIHUU OENKOB.



depmenTsl — Owuosnormyeckue Karanuzatopel. CtpoeHue depmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTHas crneuudpuyHoctb. KodepmeHnTsl. Butamunsi.
OTnuuus pepMEHTOB OT HEOPTaHMYECKUX KaTaIH3aTOPOB.

VYraeBoasl: MOHOcaxapuabsl (TVIFOKO3a, pubo3a U JIe30KcUpud03a),
aucaxapunpl - (caxaposa, JaKTO3a) U ToJucaxapulibl  (Kpaxmal, TJIMKOIeH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ 'mapoduIbHO-
ruapodobHbie  cBoicTBa. buonormueckue ¢yHknum unuaoB. CpaBHEHHE
yTJIE€BOA0B, OEJTKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

Hykneunosesie xkucinorel: JIHK u PHK. Hykineotuasi — MoHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JHK. Ctpoenue u ¢pynknuun PHK.
Bunet PHK. AT®: ctpoenue u pyHKITUH.

[{uTonorus — Hayka o kietke. Kierounast reopust — npumep B3auMOJIECHCTBUSA
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Knerka kak menoctHas »xuBasg cuctema. OOmMe NPU3HAKK KIETOK:
3aMKHyTas HapykHasi memOpana, mosekyibl JIHK kak renermyeckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KIETOK: JyKapuoTHUecKass U mpokapuotuueckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckod kinetku. Kierounas crenka Oakrepuil. CtpoeHue
DYKapUOTHYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTEJBHOW, J>XKUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHASl CTE€HKA, INIMKOKAIMKC, MX
¢bynkuuu. [Inazmatuueckas MmemOpaHa, e€ cBoiicTBa U ¢pyHkuuu. L{uronnazma u eé
opraHousibl. OmHomemOpannbie opranouasl kietku: JIIC, ammapat [onbmxw,
nu30coMbl. [loyaBTOHOMHBIE OpPraHoOWIbl KIETKU: MHUTOXOHIPHUH, IIJIACTUJIBI.
[Ipoucxoxaenne MUTOXOHIApUM u mnactud. Buasl mmactun. HememOpanHbIe
OpraHOWJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOJIA, PECHUYKH,
KIyTUKH. DYHKIMHA OPraHOUAO0B KJIETKU. BKIiltoueHus.

SAnpo — perynatopHblil neHTp kiaeTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcHOPT BEIIECTB B KIIETKE.

JlemoHCTpaumu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, [Ix.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

[uarpammsbl:  «PacnpenesnieHne XMMHUYECKMX J3JEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOUM MPUPOIE».

Tabmuubl 1 cxembl: «lleprognyeckas TadaUIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJIbl», «bruocunTes 6enkay, «CTpoeHre MoJIeKyIbl Oenkay,
«Ctpoenue depmenta», «Hykmennosbsie kucnotel. JIHK», «CTpoenne MoseKysibl



AT®», «CtpoeHre 3yKapuOTHYECKOW KIIETKN», «CTpOECHHE KUBOTHOWU KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKNW», «CTpoeHue NpOKapUOTHYECKON KIETKNY,
«CTpoeHue sapa KIETKN», « Y TIEBOAbDY, «JIumuab.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, H3MEPEHHM, SKCIEPUMEHTOB, MUKpOMpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKTHYeCKHe PA0OThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKOM aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl UK KaTaasbl).

JlabopatopHas pabota Ne 2. «M3ydeHue CTpoeHUS KJIETOK PACTCHHUIA,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax U HX
OMHUCAHUE.

Tema 4. 7KuzHeneATeJIbHOCTH KJIETKH.

OOMeH BemiecTB, Wi MeTab0au3M. AcCUMMIIAIMS (TIIaCTUYECKU 0OMEH) U
JUCCUMUJISIIUSA (QHEPreTUUeCKuil OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpoIliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BELIECTB M JHEPTrUU B MOHUMAHUU
MeTaboIr3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiid. Pons ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas ¢a3sl (orocuHTe3a. Peaxiuun
dborocunTeza. DPpdhekTuBHOCTH (hOTOCHHTE3a. 3HaAUCHUE (POTOCHUHTE3a JJIsl KU3HU
Ha 3emiie. BiusiHue ycioBuil cpefpl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UpYIONIe OaKkTepuu. 3HaYEeHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

OHepreTuueckuii oOMeH B KieTke. PaciersieHne BeIiecTB, BBIICICHHE U
aKKyMYyJIUPOBaHUE DJHEPrUU B KIETKE. OTallbl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KuciaopomHoe OKHCIIEHUE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOE dbochopunpoBaHnue. D¢ hHeKTUBHOCTH
HHEPIreTUIECKOro OOMEHa.

Peakuum wmarpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzanusi renernueckoil uHbopManuu B KiIeTKe. ['€HETHYECKHIl KOA U €ro
cBoiicTBa. Tpanckpunuus — matpuunblii cuaTe3 PHK. Tpancinsauus — OuocunTes
Oenka. Otambl TpaHchsauuu. KoaupoBaHue aMuHOKHUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢hopmbl xu3Hu — BUpychl. Uctopus otkpeitus Bupycos (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOCHUSI M KU3HEHHOTO IMKJIa BHUPYCOB.
baktepuodaru. bone3nu pacTeHUW, J>KUBOTHBIX M YEJIOBEKa, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynonedunura genoseka (BHY) — BozOynurens CII/]a.



OOpatHast ~ TpaHCKpUNIHs,  peBepraza W  uHTerpasza.  lIpodunaktuka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JleMoHCTpauuu:

[Toptpetsr: H. K. Kosbrios, . . iBanosckui, K. A. Tumupsizes.

Tabmuubl 1 cxeMbl: «Tumnbl nuTaHusy, «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTudyeckuii ooMeny», «Ximopormtacty, «Dorocuntes», «Crpoenue JHK»,
«Ctpoenue u GyHKITMOHUPOBaHKE TeHa», «CuHTE3 Oenkay, «['eHeTHaecKuit Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH ki Bupyca CIIN/a,
oakTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: moaenu-anmiukauu «Yasoenue AHK u tpanckpumnimsy»,
«buocunres 0enka», «CTpoeHue KIeTKn», Mojiesb cTpykTypsl JJTHK.

Tema 5. PazMHoOKeHHe U HHAUBHUIYAJIbHOE PA3BUTHE OPTraHNU3MOB.

KrnerouHnplii UK, WKW >KU3HEHHBIM MK KieTku. MHTepdaza u muTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIA HAa0Op — KapUOTHII.
JunnouaHeli W TalIOMAHBIM ~ XpOMOCOMHBIE  HAOOphl.  XpOMATHIBL.
[{utonoruyeckue OCHOBBI Pa3MHOXKEHUSI M  HHIUBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue knetkn — muto3. Ctagum murosa. lIpoueccel, npoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi TuO€Ib KJIETKH — aromnTo3.

®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U nosioBoe. Bunpl 6ecnonoro
Pa3MHOXKEHUS: [JI€JIEHHE HAaJIBOE, IIOYKOBAHMUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHMPOBaHUE
OpraHU3MOB, €r0 3HAYECHHE TSl CEJICKIUU.

[TosoBoE pa3sMHOXKEHUE, €r0 OTIAUYMS OT OECIIOIOTO.

Meito3. Cranuu meio3a. [Ipomecchl, Npoucxoadiire Ha CTaausaX Meno3sa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUH CMBICT H
3Ha4YeHUE Meno3a.

['amerorenes — mporecc oOpa3oBaHUS TOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBeIie *keme3bl: CEMEHHUKU U SIMYHUKA. OOpa3oBaHWE U PA3BUTHE IMOJOBBIX
KJIETOK — TameT (CrepMaro30Mj, SIHIEKIeTKa) — CIIepMaTOreHe3 U OBOTCHE3.
OcoOEHHOCTH CTPOCHHSI SMIIEKICTOK U CcrepMaro3ouaoB. OIuio0TBOpEHUE.
[TapreHorenes.

WunuBunyanbHoe pa3BuTue (OHTOreHE3). OMOpHOHAJIBLHOE  Pa3BUTHE
(smOpuorenes). Drtanbl SMOPUOHATBLHOTO Pa3BUTHS Y TMO3BOHOYHBIX JKHBOTHBIX:
npobOnenue, racTpyisiiusi, opranorere3. IloctamOpuoHansHOE pa3BUTHE. THUIIBI
NOCTAIMOPHOHAIBHOTO PAa3BUTHUS: MPsAMOE, HEmpsiMoe (JIMYMHOuYHOE). BrusiHue



CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOICTBA.

Poct u pazButue pactenuil. OHTOreHE3 IBETKOBOTO PACTECHHUSI: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMoHcTpanUm:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHHE
pacteHuit», «Jlenenue kieTku OakTtepuit», «CTpoeHHE TOJIOBBIX KIIETOK,
«Ctpoenune xpomocombl», «Knerounsli mukin», «Pemmukanus JTHK», «Mutosy,
«Meio3y, «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['amMeToreHe3 y MIEKONUTAIOIUX U
4yenoBeka», «OCHOBHBIE CTAIMM OHTOTE€HE3A.

O0opynoBanue: MHUKPOCKOIIL, MUKpONpenapaThbl «CrniepmMaTo30M, 16l
MJICKOITATAIOLIETOY, «SMIIEKIIETKa MIIEKONUTAIOWEro», «KapruoknHe3 B KIIETKax
KOpEIlIKa JIyKa», MarHuTHas MOJEJb-alIUIMKalus «/leneHne KIeTKW», MOJEINb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

JlaGopatopuas pabora Ne 3. «HaOmromeHue MUTO3a B KJIETKaX KOHUYHMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3ydeHuwe CTpPOECHHUS TOJIOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIPEMIApATAX .

Tema 6. HaciieicTBEeHHOCTH U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKUA. Ponbs nuTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHHHM TE€HETUKHU. BKiaa pocCHilCKUX M 3apyOeiHBIX
Y4€HBIX B pa3BUTUE TEHETHKU. MeToapl TeHEeTUKH (THOPUI0IOTUYECKH,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHETHUECKUi). (OCHOBHBIE T'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAHOBIICHHbIE . Menaenem.
MonorubpuiHOe CKpelldBaHUEe. 3aKOH €AUHO0-00pa3usi THOPHUIOB IIEPBOTO
nokoneHusd. IlpaBuno gomMuHHpoOBaHMs. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  cKpenuBaHue. 3aKOH  HE3aBHCUMOTO  HACJICIOBAHUS
npu3HakoB.  [luTOreHeTMYECKUE  OCHOBBI  JIUTUOPUAHOTO  CKpEIIMBAHUS.
Ananusupymolee ckpenpanue. Mcnonp30BaHne aHaIu3upYyIOIErO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemienHoe HacnenoBaHue nmpuszHakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HACJIEJOBaHMIO T'eHOB. HapylieHne cuemnyieHusi TeHOB B pe3yibTare
KPOCCHHTOBEpA.

XPpOMOCOMHasi TEOpHUs HACIEACTBEHHOCTH. | eHeTUUECKHE KapThl.



['enetuka nosia. XpoMOCOMHOE OMpeAeseHue mona. AyTOCOMbl U MOJOBbIE
XpOMOCOMBI. ['OMOraMeTHole M TreTeporameTHble opraHu3Mbl. HacnmenoBaHue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3mMeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIECICTBEHHAS.
Ponp cpempl B HEHACHENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN ps M BapUallMOHHAS KPUBas.
Hopma peakunu npuszHaka. KonnyecTBEHHbIE M KAaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnenctBeHHasi, wiM TE€HOTUIIMYECKas, HU3MEHUYMBOCTh. KomOMHaTHBHas
W3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBAa KOMOMHATHBHOU
W3MEHUYMBOCTUA. MyTarmoHHasi N3MEHYHBOCTh. Kimaccudukarus MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluii. MyTareHHsie (GaKkTOpHbI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaciencTBeHHOM n3menunsoctu H. Y. BaBuiiosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun yemoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBeKa: TCHEATOTHISCKIM, OJIM3HEI[OBRIM, [IMTONCHETUUCCKIUI, OMOXUMHUYICCKHM,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE OIIpEAECIICHUE IEeHOTUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOIIBIO
[M[P-ananu3a. HacnencrBennole 3a00JjeBaHMA YEJIOBEKA: TEHHbIE OOJIE3HH,
OOJIE3HH C HACJIEACTBEHHOM MPenpacroyioKEHHOCThIO, XPOMOCOMHBIE OOJE3HHU.
Comatnueckue W TreHepaTuBHbIe MyTanuu. (CTBOJIOBbIE KIETKU. [IpuHUHAMBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TEHETUYECKUX
Oone3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKOU
TC€HETUKH B MIPEJOTBPAIICHUY U JICUCHUU T€HETUYECKUX 3a00JICBAaHUM YeI0BeKa.

JlemoHCcTpanuu:

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

Tabmuupt ©  cxembl:  «MOHOTHOpPUIAHOE  CKpEIIMBAHUE M €r0
IATOI€HETUYECKAash OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelIMBaHUEY,
«lluronoruueckue  OCHOBBbI  JUTMOPUAHOTO  CKpemmBaHus»,  «Meio3y,
«B3auMoencTBUE  aJUIENbHBIX TI'€HOB», «l'€HETMYECKHE KapThl PACTEHHI,
JKUBOTHBIX M 4eJOBeKa», «['eHeTnka momnay», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIUIEHHOTO C mnoJioMm», «Kapuorumel yemoBeka U KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY», «MoaudukanronHas W3MEHUYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTallmoHHas U3SMEHUYUBOCTH.

O6opynoBaHue: MoOAETU-AMIUIUKAIUA «MOHOTHUOPHUIHOE —CKpEIIMBAHHE,
«Hemomnoe nmomuHMpoBanue», «JlurmbpuaHoe ckpemmBanue», «llepexpéct



XpPOMOCOM», MHUKPOCKOII M MHKpompemnapaT «Jlpo3oduna» (Hopma, MyTanuu
(bopMBbI KPBUIBEB M OKPACKH Tella), repoapuii «I'opox moceBHOIN.

JlaGopaTopHble M NpaKTHYeCKHe PadOThI:

JlabopaTtopHas pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabota Ne 6. «3ydenne MoauhuKaIlmOHHOW U3MEHINBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas padota Ne 7. «AHanu3 myTanuil y Jpo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHuE W aHaAJIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U MPOLECC. 3apOKICHHUE CEJEKUIMH U JTOMECTUKALIUS.
VYuyenue H. . BaBwioBa 0 1EHTpaXx TNPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYPHBIX pacTe€HUU. LIEeHTpBhl MPOUCXOXKIECHUSI NOMAIIHUX >KUBOTHBIX. CoOpT,
opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBbIi U MHIUBUIyAIbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUUW M JKUBOTHBIX. OIlleHKa 3KcTepbepa. bimM3kopoACTBEHHOE
CKpeluBaHue — WHOpuauHTr. Yucras jguHuss. CKpenuBaHUE YUCTHIX JHWHUM.
['ereposuc, wiu rubpunHas cuia. HepojcTBeHHOE CKpelMBaHUE — AyTOPUJIMHT.
Otnanéunas rtubpuauzanus u €€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TOJMUILIONIOB. JIOCTMKEHUSI CENEeKUMHA PACTCHUH, J>XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTrexHonorus kak OTpacib MPOU3BOJCTBA. ['€HHAs WHXKEHEPUsS. OTaIlbl
co3ganusi pexomouHanTHou JIHK wu Tpancrennsix opranusmoB. Kietounas
nHxeHepusd. Knertounsie KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIILCKOXO3SMCTBEHHBIX OPTraHU3MOB.

DKoJIorMYeckue W 3Thyeckue  mpobiembl. MO —  reHeTHuYeckd
MO (ULIMPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanmu:

[Toptpers: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHoB.

Tabnupl U cxeMbl: kKapta «lleHTpbl MNPOUCXOXKACHUS W MHOTro00pa3us
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactennity, «Otnanéunas rudbpuauzanus», «PadoTer akagemuka M. @. MBanosay,
«lomumnongus», «OObEKTHl OuOTEexHONOTUNW», «KieTouHble KyJIbTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKHU TUIOJIOB M KOPHETTIOAOB TUKHUX (DOPM M KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHbBIE PACTCHUS.



JlabopaTtopHble U IpakTHYeCKue padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTH)KEHHSI CEJIEKIMH pacTEHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  y4acCTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OpaTOpHUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBorounonHast 6MoJI0THS.

[Ipennochiku BO3HUKHOBEHHUS SBOJIOIMOHHON TeOopUU. IDBOIIOLMOHHAS
Teopust U €€ MecTO B OMOJOrMU. BiusHuEe 3BOJIIOIMOHHONW TEOPUU HA PAa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa  HBOMONUU. [lameoHTONIOTHYECKHE:  IOCIIEN0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B TMAJIEOHTOJIOTMYECKOW JIETOMMUCH, HEPEXOJHbIE (DOPMBIL.
buoreorpadguyeckue: cxocTBo U paziuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3auuMsi SMOPHOHOB pPa3HbIX BHJIOB
II03BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJIIOTHYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJMYECKHX IyTell y Bcex
OpPTraHHU3MOB.

OpomonnoHHas Tteopus Y. JlapeunHa. IIpennoceulku BO3HMKHOBEHUS
JapBUHM3MA. J[BIKyIlME CHUJIBI 3BOJIOUMU BHJIOB 10 JlapBuUHY (M30BITOUHOE
Pa3MHOXKEHHE NPU OIPAHMYECHHOCTH PECYPCOB, HEONPENEIEHHAs U3MEHUYMBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBomonuu (CTI) u €€ OCHOBHBIE MOJOKEHUS.

Muxkpoasosrorus. [lomynsnus kak eAMHUIA BUAA U SBOIIOLNN.

JBrkymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B Mpupoje. MyTalMmOHHbBIN
npolecc ¥ KOMOWHATHBHAas W3MEHYMBOCTb. [lomMynsiiMOHHBIE BOJIHBI M Jpeud
reHoB. M3oauus 1 MUrpanus.

EctecTBeHHbIl 0TOOp — HampaBistommi ¢aktop 3Boionuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3Bodtouud. [Ipumepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aAaNTAL|H.

Bun wu BumooOpazoBanue. Kpurepun Buzma. OcHOBHbIE  (QOpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHYECKOe.

MaxkposBomonus.  DopMbl  3BOJIOLUMHU:  (UIETHYECKasA, IUBEpreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxeHue OT HecleuuaTu3upOBaHHBIX MpeakoB. [Iporpeccupyromas
crenuanu3anusa. AJanTuBHas paguarus.

JdemoHcTpanmu:



[Toptpetsl: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBeprios.

Tabmuibl u cxembl: «Pa3BuTHE OPraHMYECKOT0 MUpPA Ha 3eMIIe», «3apOIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cylecTBoBaHue», «EctecTBeHHBIN 0TOOPY, «MHOroo0Opasue COpToB pacTeHHIN,
«MHoroo6pazue  mopon  KUBOTHbIX»,  «[lomymsauum»,  «MyTauuoHHas
U3MEHYHUBOCTHY, «Apomopdosbl», «Waumoamantanum», «OOmas aereHepamms,
«/IBmxymue cuibel 3Bosronuny, «Kapra-cxema wmapmpyra myremectBus Y.
Jlapsuna», «boprba 3a cymectBoBanme», «lIprcmocoOIEHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe B1000pa30BaHe», « IKOJIOTMUECKOE BUI000PAa30BAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3jIMYHBIMUA THUIIAMH OKpPACKH,
HaOOp TUIONOB W CeMsiH, KoJuteKius «[IpuMepnl 3alUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIE HAINPABJICHUS SBOJIOLUUN», 00bEMHAS MOJENb
«CTpoeHue TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduyeckas kapta wmupa, Koiekuus «Dopmbel CcoxpaHHOCTH
HMCKOIMAEMbIX JKMBOTHBIX M pacTeHUuW», Mojenb amumkanus «llepekpéct
XpOMOCOM», BIIaXHble mnpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTan GOpMbI KPbUILEB U
OKpacKH TeJna).

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlabopatopHas pabdora Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue nmpucrnocoOJICHHOCTH OpraHu3Ma 1
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHMe M pa3BUTHE KM3HU Ha 3emue.

JloHayuHbIE TpPENCTABICHUS O 3apOXKACHUM >KU3HU. HaydHble TUNOTE3bI
BO3HUKHOBEHHUS KW3HU Ha 3emuie: abuoreHe3 M MaHCHEPMUA. XHUMHYECKas
ABOJIONMS. AOMOTEHHBIM CHUHTE3 OPTraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MTOATBEPAKACHUE XUMUYECKON 3BOMIOIMN. HavanbHble 3Tanbl
ounonornyeckoi sBomonuu. ['unoreza PHK-mupa. ®@opmupoBanrne MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE NPOTOKJIETKHU. [lepBble KIETKM M UX SBOJIIOLHUS.
DopMUPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPTAHU3MOB.

Paseutne xu3Hm Ha 3emuie 1o 3pam U nepuonaM. Karapxen. Apxenckas u
npoTepo3oiickas dpel. Ilaneo3olickas 3pa u €€ TepuOAbl: KEMOPHUICKHM,
OPZIOBUKCKHH, CUITYPUNCKUN, TIEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o301cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOIE€HOBBIN,
AHTPOIIOT€HOBBIN.



XapakTepucTuKa KJIuMara U reoJIorM4ecKux npoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTENBHOTO M JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH Hu
KUBOTHBIX. [I0osiBJIEHNE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHM4YecKOrO0 MHpa Kak OTpaxkeHHe 3BoJIOUUMU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YesToBEeKa. AHTPOIOJIOTHs KaK Hayka. PazButue npeactaBieHui o
IIPOUCXOXKJIEHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CxXoacTBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (dakTopel)  aHTPOIOTEHE3a. Hacnencreennas
U3MEHUYMBOCTh W €CTECTBEHHBIM 0TOOp. OOmIecTBEeHHBIM 00pa3  KU3HH,
U3rOTOBIICHHE OPYAUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTA/IMM U BETBU 3BOJIIOLIMM YEIOBEKA: aBCTPAJIONMUTEKH, YeaoBeK
ymeneli, YenoBek npsaMoxondammii, YenoBek HeaHAepTanbCKuM, YemoBek
pasyMHbIii. Haxonku ucKoIaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, 00JacTh
pacrnpocTpaHeHus, 00bEM IOJIOBHOIO MO3ra, 00pa3 )KU3HH, OPYAUSL.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPONEOMIHAA
(eBpaswmiickasi),  HeErpo-aBCTpaJioWjHas  (PKBaTOpUaJibHasi),  MOHTOJIOMHAS
(a3maTcko-aMepukaHcKasi).  YepTbl  NPUCHOCOOJIEHHOCTH  IpeICTaBUTENEH
YeJIOBEUECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMUA. EIHMHCTBO 4YeIOBEUECKUX pac.
Kputuka pacuszma.

JlemoHCTpauuu:

[Toptpets: ®@. Pequ, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuipl U cxembl: «Bo3uukHoBenne CojHEYHOM cHCTEeMbI», «Pa3BuTHe
opraHudyeckoro mupa», «PacturenbHas  Kkietka», <«KuUBOTHas  KJIETKay,
«IIpokapuotnueckast kieTka», «COBpEMEHHAs CHUCTEMa OPTraHHMYECKOTO MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHUS 4YEIOBEKAa M YeJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHbIE MeCTa [MaJCOHTOJOTMYECKMX HAXOIOK  IpPEAKOB
COBPEMEHHOI0 4YeJoBeKa», «llpeBHenmmue oam», «pesHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBedecKrue paco».

O6opynoBanue:  Mynsiku  «lIpoucxoxkneHnue — yenoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpPTallblia, KPOMAaHBOHIIA), CJENKU WU
M300paK€HUsI KaMEHHBIX OpYyAWMl TEepBOOBITHOTO 4YeloBeKa (KaMHH-YOIIEPHI,
pyOuna, ckpebna), TEOXpoHOJIOTHMYecKass Tabnmuia, KoJJeKIus «DopMbI
COXPAHHOCTU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble M NpaKTH4YeCcKHe PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yueHue MCKOMAEMbIX OCTATKOB PacTeHU U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypeHsl «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. OpranusmMsl U OKpPY Kalouias cpeaa.

DKoJorus KaK HayKa. 3aJa4d U pa3aesbl SKOJOTHH. MeToabl S9KOIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJIHAS, HA3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbe. JIeHCTBUE HKOJOTHYECKUX
(GhaKTOpOB Ha OPTAaHU3MBI.

Abuotnyeckue (akTopbl: CBET, TeMIepaTypa, BIaKHOCTh. DoTonepruoausm.
[IpucnocoOnenust OpraHU3MOB K  JEHUCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornueckue puTMsl.

buotnueckne (akTopBbL. Bunpr  OMOTHMYECKHMX  B3aMMOJCHCTBUI:
KOHKYPEHIIUsI, XUITHUYECTBO, cUMOMO03 U ero ¢opmsbl. [lapazutusm, koomnepaius,
MyTyajlu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIIU3M,
HeWTpanu3M. 3HaueHUe OUOTUYECKUX B3aUMOJCHUCTBUU [l CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU Tonyssaiuu. (OCHOBHBIE IOKa3aTENH
MOMYJISIIUU: YUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYJISIIUA U €€ PEryJisiusl.

JlemoHCTpauuu:

[Toptpetsl: A. I'ym6oasaT, K. @. Pynbe, O. 'ekkens.

Tabnuuel 1 cxembl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl 0OUTaHUS
opranu3MoBy», «®doronepuoausm», «llonmynsiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIMU HHPY30puu-Tyhenbkuy, «Ilumesbie nemm.

JlaGopaTopHble M NpaKTH4YeCKHe padoThbI:

JlaGoparopnas padota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH pacTEHUM U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEYCa».

[Tpaktrueckas pabora Ne 2. «IToacuér MIOTHOCTH MOMYJISIITUI pa3HBIX BUOB
pPacTEeHHIN.

Tema 4. CooGuiecTBa U IKOJIOrHYeCKHE CHCTEMBI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIIOBasi,
MPOCTpAHCTBEHHAs, Tpoduueckas (mumieBas). Buasi-nomuHantel. CBsi3u B
ouoIeHose.

DkoJyoruueckne cuctembl (dKocuctembl). [lonsitTne 00 »sKocHcTeMe W
ounoreornieHoze. DYHKIIMOHAIbHBICE KOMIIOHEHTBI HSKOCHUCTEMBI: TPOIYIEHTHI,



KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUH B 3KOCUCTEME.
Tpoduueckue (muiLeBble) YpPOBHUM SKOCUCTEMbI. [luiieBble LeMM U CETH.
OCHOBHBIE TIOKA3aTeNM SKOCHUCTEMbI: OuMOMacca, MPOIYKIHUA. DKOJIOTHYECKHE
nupamMuibl:  MPOIYKLIMU, YHCICHHOCTH, OunomMaccel. CBONCTBa HIKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKLeccHs.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X0351MCTBEHHOE 3HAYEHUE arPO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3zHooOpasue kak ¢akrop ycroHuuBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctraB u CTpyKTypa
ouochepnl. KuBoe BemecTBO U ero ¢yHkuuu. OcodbeHHOCTH Ouocdepbl Kak
rno0anpHONW 3KocucTeMbl. JluHamMuueckoe paBHOBecME U oOpaTHas CBsI3b B
ounocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a3ota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emi. AHTPONIOreHHbIE U3MEHEHUST B Ouocdepe.
['mo0anbHbIE 9KOJIOTHUECKHE TPOOIEMBI.

CocyiecTBoBaHue IPUPOIBI " 4eJIOBEUECTBA. Coxpanenune
Oropa3zHo00pa3us Kak OCHOBA YCTOMYMBOCTH Onocgepsl. OCHOBA pallMOHAILHOTO
VIOPABJICHHUS NPUPOJHBIMU pECypcaMU W UX HCHOJb30BaHHE. JloCTHXKEHUA
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHCcTpanuu:

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

Tabnuuel u cxemsl: «lluieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBa», «llenn nuTaHus», «IKOIOrHYECKas NUPAMUIAN,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneHo3 Bomoémay», «ArporeHo3», «lIpumepHbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBHS Ha MpUpPOLY», «BaxHenmme HCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHelIas cOCTaBISAIOIIAS
ounochepr», «DakTophl aerpaganuu nouBy», «llapHukoBbiil 3ppekTy, «DaKTOphI
pPaIMOaKTUBHOTO 3arpsisHeHus Ouocdeprl», «OOmas crpykrypa Ouochepbi»,
«Pacnipoctpanenue xu3Hu B Oumochepe», «O30HOBBIM dKpaH Ouocheps,
«KpyroBopot yriepona B buocdepe», «KpyroBopot azora B mpupoie».

O6opynoBaHue: MoAeb-anIIMKaKUs « TUTIHUYHBIE OUOIIEHO3bI», TepOapuit
«PacTtutenbHble cO00IIECTBaY, KOJEKINH «bruonieHo3y, «Bpeaurenn BaxHEHIMX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuM W KOJUIEKIMM pPACTeHU U
JKUBOTHBIX, MPUHAJIEKAIME K Pa3HBIM AKOJOTHMUYECKUM TPYIIIIaM OJHOTO BU[A,



Kpacnas xuura Poccuiickoii ®enepanmu, n300paxxeHUs] OXpaHAEMBIX BHIOB
pacTeHUi U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IIPOITPAMMbLI 11O
bMOJIOTMN HA  BbA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K PE3yIbTaTaM
OCBOCHUS OOyYalOIMMUCA TporpaMM CpeAaHero oOmero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pE3yJbTATOB OCBOEHHUs mpeamera «buomorus»
BBIJICJICHBI CIICAYIOIINE COCTABJISAIONIME: OCO3HAHME O0YyYaroUUMUCA POCCUMCKON
TPaXJAHCKOM UAECHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
M CaMOONpEACICHUI0, HaJMuyue MOTHUBAllMM K OOy4YeHuI0  OWOJIOTUH,
I[EJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHUX YOEKJIECHUM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIMNA Pa3BUTHS OHOJIOTHYECKOTO
3HaHMS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMUXCSl PYKOBOJICTBOBATHCA B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICIIOBBIMM  YCTAaHOBKAMH, NPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYUE HSKOJOTMYECKOrO0 IMPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KUZHCHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUS NpeameTa «bHOJIOTHs» TOCTUTaloTCs B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEILHOCTH B COOTBETCTBUHM C
TPAJUIIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMU U HOPMaMH
MOBEJCHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CaMOTMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEHW [MO3UIUU JUYHOCTH, NATPUOTU3MA,
YBOKEHUS K 3aKOHY M MPABOIMOPSIKY, YEJIOBEKY TpyJa U CTApUIEMY MOKOJECHHUIO,
B3aMMHOTO YBa)XCHUS, OEpPEKHOTO OTHOILICHMUS] K KYJIbTYPHOMY HACICIUIO U
TPaJULIMSM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit depepanuu, Npupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorusy
JIOJKHBI OTpa)XaTh TOTOBHOCTh M CIOCOOHOCTh O0YYaIOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHUX  YOCXKICHHI, COOTBETCTBYIOIIHNX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIMPEHUE KXU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peaU3allMd OCHOBHBIX HAIMpPABICHUN
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMKU 00YUAIOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JIEATEIHHOCTH TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4YeOHBIX U TMO3HABATEIBHBIX 3a7a4, BBHIITOJHCHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JEHCTBUSIX HEOOXOJUMOCTb KOHCTPYKTUBHOTO
B3aMMOJICUCTBUS JIFOJICH ¢ Pa3HBIMU yOCKICHUSMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHBIX, TMO3HABATEJBHBIX W MCCIEAOBATEIbCKUX 3a/a4, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHUIO OIMOHEHTOB MpU OOCYXJCHUU CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKOM JESITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXXJaHCKON WJIEHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HapOAy, UYBCTBAa OTBETCTBEHHOCTH TNEpe]
PonuHou, ropmoctn 3a cBOM Kpal, CBOXO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAHNIO U MaMSTHUKAM IPHUPOIbI,
JTOCTUXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHWU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIyXeHut0 u 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOIa;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO TOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJa B TIOCTPOCHHE YCTOMYMBOTO OYIYyIIETro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJAUTENSIM, CO3/TAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauusIMu Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHUI;



MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3JICUCTBUS KUBOWU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAUECTBA TBOPUECKOM JINUHOCTH;

5) ¢u3nyeckoro BOCHUTAHHS, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI M
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMaHHWE W pealu3alus 370pOBOro M 0e30macHoro obpasza JKU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, peryspHas ¢uznueckas
aKTUBHOCTH), OEpPEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHONIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

MOHMMAHUE 1IEHHOCTH TPaBUJl HHIUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHE TMOCIEACTBUN M HEMPUATHS BPEAHBIX MPUBBIUEK (yMOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) TPyA0BOT0 BOCTIMTAHWS:

TOTOBHOCTh K TPYyAYy, OCO3HaHUE IIEHHOCTH MAacTEpCTBa, TPYyA0Jto0ue;

TOTOBHOCTh K AKTHBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMAJIbHON
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpEC K pa3InyHbIM cdepaMm npodhecCHuOHANbHON JESTEIHHOCTU, YMEHHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccuu H  Pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO U CamMOOOpa30OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOrHYECKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUA IS
OKPY’KAIOIIEN CPEBI;

OCO3HAHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble MNpPU U3YYEHUU OHOJIOTHH
3HaHWST W YMEHUS TMPU PEHICHUH TPoOJieM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOZCHUE  TIPaBWJI  TOBEACHHS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE pAaBHOBECHS B DKOCHUCTEMaxX, OXpaHy BHUJIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE  HENPUATHE JEUCTBHM, NPUHOCAIIMX BPEd OKPYXKaOUIEH
NPUPOIHON cpelie, YMEHHE NPOrHO3UPOBATH HEOJAroNpUSTHBIE SKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KYIbTYPHI,
ombITa NEeATEIbHOCTU HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B TO3HABATEIIbHOM, KOMMYHUKATHBHOW W COLHMAIBHOMU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON JACSATEILHOCTH IKOJIOTUUYECKOU
HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JHMAJIOTE
KYJBTYP, CIIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKON KyJIbTYpbl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CrneuupuKu OHOJOTUM KaK HAyKd, OCO3HAaHUA €€ poyu B
bopMHpPOBaHUN PALMOHATIBFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUSI 00 OKPYXaIoleM MHUpPE KaK O €AUMHCTBE IMPHUPOJbI, YEJIOBEKa U
oOllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOeM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUIsl COBPEMEHHOMN IMBWJIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3/IaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb PECYpCHbIE  MPOOJEMBl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeH BbIX0J1a U3 TJI00ATBHBIX SKOJIOTMYECKUX MPOOJIeM U
oOecrieueHusi mepexojJa K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PEecypcoB M (OPMHUPOBAHUIO HOBBIX CTaHIApTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHMOJOTMYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTU oOydaronuxcs, GopmMupyeMoi
IPU U3y4YEeHUU OMOJIOTHH,

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJIydaeMble 3HaHWUS [JIs aHaldu3a |
OOBSICHEHUS SIBJICHUIN OKPYXAIOIIETO0 MUPa U MPOUCXOMASIINX B HEM U3MEHEHUH,
yMEHUE JeNiaTh OOOCHOBAHHBIC 3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEJIPHO HCIIOJIb30BaTh OMOJOTHUYECKWE 3HAHUS IS
peleHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHWE LIEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO U HUCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTh M CHOCOOHOCTH K  HEOPEPBIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYyYEHHUIO HOBBIX 3HAaHUI MO OHOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOro mpenmera «buomorus
BKJIIOYAIOT: 3HAaYMMble g (OPMHUPOBAHUS MHUPOBO33PEHUSI OO0yUYaIOIIMXCA
MEKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHbIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa € CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHUE, MPOILIecC,
CUCTEMa, Hay4yHbIN (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCcCleloBaHue,  HAONIOJEHWE, M3MEpPEHHEe, OKCIHEPUMEHT U JIPYTUX),
yHUBEpCAJIbHbIC y4eOHbIe JACHCTBHUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIC,

PETYJISITUBHBIE), o0ecreunBaronne dbopmupoBaHue (yHKLIHMOHATIBHOM
IPaMOTHOCTH M COLIMAJbHOW KOMIIETEHIMH OOy4aroluxcs, CIOCOOHOCTh
00yyYaroImuxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCLIUTIIIMHAPHBIE,

MHPOBO33pEHUYECKAE 3HAHWS W  YHUBEpCaJdbHBIC Y4YCOHBIC JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeTtamnpeaMeTHBIC PE3yJIbTaThl OCBOCHHUS IPOTPAMMBI CpPEAHETO OOIIero
00pa30BaHUs JJOJDKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEIbLHbIMH
NeCTBUSIMM:

1) 6a30oBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUN TMPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHaynn3a, CUHTE3a, CPaBHEHMSI, Kilaccu(UKauu, 0000IIEHHs ), pACKPBIBATH CMBICI
OMOJIOTUYECKUX TIOHATHH (BBIACIATH WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3M C IPYTUMH TTOHATHSIMH );

OTpENEeNATh 1LENTU JEATeNbHOCTH, 3a/laBasi MapaMeTpbl M KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTUYCCKHUE TIOHATHUS JIsl 0OBSICHEHUS (PaKTOB M SIBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPacCCyKIeHUs (MHIYKTUBHBIC, JEAyKTUBHBIC, IIO
aHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIE cpencrtBa IS MIPEICTABICHUS
CYIIIECTBEHHBIX CBSI3€H W OTHOIICHWM B M3y4aeMBIX OMOJIOTHYECKHX OOBCKTaX, a



TaKK€  NPOTHBOPEYMA  PA3HOrO  poOJa,  BBIABIEHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs MPOOJIEMBbI ¢ YUETOM aHajin3a MUMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IS TEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOpDAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUSX  PEAJbHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIJICHUE MTPH PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCTET0BATEIbCKIE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHOM JIeATEIHHOCTH,
HaBbIKAMHU  paspelieHuss MpodiieM, CHOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOATEIIHOMY IIOMCKY METOJIOB PEIIEHUs MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

WCIIOJIB30BaTh PA3JIMYHbIE BUJBl JCATEIBHOCTH 110 MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEPHpPETALMH, MNPEeoOpa30oBaHUI0O M NPUMEHEHUI0 B Y4YEOHBIX
CUTYallUsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIAJ€Th HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUThb U (HOpPMyIHpOBaTh COOCTBEHHBIE 3a7aud B OOpa3oBaTENbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHHUs, HaXOAUTh APTYMEHTHl IJIsl J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PEIICHHUsS 3aJa4d  pPe3yJIbTarhl,
KPUTUYECKH OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OIIGHKY HOBBIM CHUTYyallUsM, OLICHMBAThb HPHUOOPETEHHBIA OIIBIT;

OCYILIECTBIIATh 1I€JICHANPABIECHHBIA MOMCK MEPEeHOCca CPelICTB U CIOCOOOB
NeicTBUS B IPO(ECCUOHATIBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHWS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
KU3HEJEATEIIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;

BBIIBUTAaTh HOBBIE MJIEU, MpEAJiaraTb OPUTHHAJIbHBIC MOAXOAbI U PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIMK (TEKCTE Y4EOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CHpPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHBIX, B MHTepHeTe), aHaIW3UpPOBATH



UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM MperCTaBICHUs, KPUTUUECKU OLIEHUBAThH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Omosornyeckoil MHGOpMalu, HEOOXOIUMOM IS BBIMOJIHEHHUS y4eOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHUS PA3IUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUSA
ouosiorunyeckor nHpopmaruu (CxeMbl, Tpauku, TUarpaMMbl, TaOJIUIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBA IpuU padoTe ¢
OMOJOrMYeckoM HMHQPOpMALME: MNPUMEHATh XUMUYECKHE, (PU3HUECKHE U
MaTE€MaTUYeCKHe 3HAKU U CHUMBOJIBI, (opMyiibl, aOOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M NIPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEACTBA
HarJsIIHOCTH;

BJIAJE€Th  HABbIKAMM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM J1€/iCTBUSIMH:

1) o0menue:

OCYUIECTBJISITh KOMMYHUKAIIMK BO BCEX cPepax *KU3HU, aKTUBHO YUACTBOBAThH
B JMAJIOTe€ WU JIUCKYCCHM IO CYHIECTBY OOCYKIaeMOll TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCHUTENIBHO BBIMIOJIHEHHS TpeajaraeMou
3aJ]auM, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3MLMHA APYTHUX YYACTHHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacno3HaBaThb HEBEpOAJbHBIE CpPEACTBA OOIIECHUS, TNOHMMATh 3HA4YECHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HMKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJAJIETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEpPEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHs C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHUMATh W HCIOJ30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHOM
paboThI IPU pPEIIeHUU OMOIOTHUYECKOM MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
IPUMEHEHHS TPYMITOBLIX (HOpM B3aUMOJICHCTBUS MPU PEIICHUH YIeOHOU 3a/1a4H;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX AEHCTBHM C y4€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 Yj€Ha KOJUIEKTHBA,;



NpUHUMATh I1€IM COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPAMHUPOBATh JIEUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATH IUIAH JIEWCTBUU,
pacmpeiiesiaTh PO € Yy4E€TOM MHEHMH YYaCTHHKOB, OOCYXXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJa M KaXXJOIO0 YyYaCTHHKAa KOMAaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OLEHUBATh HUJEU C TO3UIUUA HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHULIUATUBHBIM.

OBJ1aieHNEe YHUBEPCAJbHBIMHU PEryJSTUBHBIMHU 1CHICTBUSIMH:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl BBISIBIICHHUA NpOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBHIOMpAaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHWM IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBUSIX U MOCTYINKAaX MO OTHOILICHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYILIECTBIISITh MO3HABATENIBHYIO NESTEIbHOCTD, BBISBIATH
po0JIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEeIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUs NpodiieMbl € YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuMpsTh paMKH y4eOHOIro IMpeIMeTa Ha OCHOBE JMYHBIX MPEANOYTECHUM;

JienaTh OCO3HAHHBIN BBIOODP, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD
32 pPEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW JPYAULUU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TO3HABATENBbHON  pedeKkcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOILECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCHOJIb30BaTh MPUEMBI pedIeKCUU IJI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHW)KEHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IIPH aHAIM3€ pe3yJbTaTOB
NESATEIIHOCTY;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATK! U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYTHX I[P AHAIU3E pe3yJIbTaToOB
JESATEIIHOCTY;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3ULIMU APYTOTO YEIOBEKA.

NNPEAMETHBIE PE3YJIBTATBI

ITpenmeTHble pe3ynbTaThl OcBoeHUs mporpaMMmbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue st yaeOHoro npeamera «buonorus»
HAy4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI AEUCTBUN MO OCBOCHMIO, HHTEPIPETAIIUU U
peoOpa30BaHUI0 3HAHUM, BUIBI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3UYHBIX Y4E€OHBIX CUTyalUsX, & TaKXKE B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouonorueil. B mporpamme mnpeamerHbie
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUSI ydeOHOro mpeamera «buomorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUI O MECTE U POJU OHOJOTUU B CUCTEME HAYUYHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpPa M HAy4YHOI'O MHMPOBO33PEHMS, O BKJIAJE POCCUICKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pPAa3BUTHE OHOJOTMHU, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pelIeHUs KU3HEHHBIX 3a/a4;

YMEHHME pPACKpPbIBATh COAEpKAHHE OMOJIOIMUECKUX TEPMHHOB M IMOHSITHIA:
XKU3Hb, KJIE€TKA, OpraHu3M, MeTaboim3M (OOMEH BEIeCTB W IpeBpalleHUEe
HHEpPruM), TOMEOCTa3 (CaMOpEryJsiius), YpOBHEBAsI OpraHU3alMsl )KUBBIX CHUCTEM,
caMOBOCIIpOU3BeIeHUE (PErpOoayKIIHs), HACIEICTBEHHOCTb, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JIaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJbHasg JOrMa MOJICKYJIApHON Ouosiorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u ydyeHust (o meHTpax MHOTO0OOpa3usi u
MPOUCXOXKJIEHUS KyIbTypHbIX pactenuil H. V. BaBuioBa), onpenensite rpaHuIlbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMHU HAYyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
ONMCAHME JKUBBIX CHCTEM, IPOLECCOB U SIBJICHUM, OpPraHu3alus U MPOBEACHUE
OMOJIOTMUECKOTO  OKCIIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMHU, OOBSICHEHUE MOITYYEHHBIX



pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALCHUSI SHEPTUU B KJETKe, (poTocuHTE3a,
IJIACTUYECKOTO W DHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHUS, HWHIUBUIYAIILHOTO Ppa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATH TOJyYCHHBIE 3HAHUS I OOBSICHEHHS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, JJISl TPUHSITHS MPAKTHUYECKUX PEIICHUA B MOBCEIHEBHOMN
JKU3HM C 1IeJIblI0 oOecreyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbsI M 370POBbSA
OKPY>KaIOIIUX JIO/ICH, COOMI0IEHUSI HOPM IPAMOTHOTO TOBEJCHHS B OKPY>KaIOIIEH
IPUPOTHON cpene, TMOHMMaHWE HEOOXOAWMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHIA U PalMOHAJIBHOTO
MIPUPOIONIOIBE30BAHUS;

YMEHUE peIlaTh »JJIEMEHTAPHbIE TEHETUYECKUE 3aJlayd Ha MOHO- H
TUTUOPHUIHOE CKPEIIMBAHME, CIICTIJICHHOE HACIEI0BaHNUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TPEACKA3aHWsl HACJICIOBAaHMS TPHU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBIMOJIHATH JIa0OpAaTOpHBIE M MpaKTUYecKue paboThl, COOI0IATh
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWH(OOPMAIUIO
OMOJIOTHYECKOTO  CO/ACPIKAHMS, BKJIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIINU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUNH B OHOJIOTHH,
MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE U YCTHBIE COOOIIEHUS,
0000611ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE M POJM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUHCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OHWOJOTHH, (PYHKIIMOHAITHHOU
I'PaMOTHOCTH YEJIOBEKA ISl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJEpKaHUE OWOJOTMYECKUX TEPMHUHOB WM TIOHSATHI:
BU/I, TIOMYJISAINS, TEHOMOH/, BOJIIONHS, ABUKYIIUE CHILI ((PaKTOPHI) IBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJOTHYECKUE (AKTOPHI,



ADKOCHUCTEMA, MPOJYLEHTbI, KOHCYMEHTBI, PEAYLUEHTbl, UENU MUTAHUs,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHUE H3Jaratb OHOJOTMYECKHE Teopuu (dBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLWHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponasimeBoro cxoactea K. M. bapa, depenoBanus TJIaBHBIX HalpaBJICHUN U
nyteit ’Bomornuu A. H. CesepuioBa, yuenust o 6uocepe B. WU. Bepnanckoro),
OTPEIENSATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yYMEHHE BJaJIeTh METOAaMHU HAYYHOTO TIO3HAHUS B OMOJIOTHUHU: HAOMIOJACHHUE U
ONMCAHHME KUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUH, OpraHu3alus U MPOBEACHHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBHISBICHUE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIIMYMHAMHU, OOBICHEHHE TMOITYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHI, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJOTHYECKHX
OOBEKTOB: BUJOB, TOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIyLICHTOB,
OMOreOlEHO30B U JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEACTBEHHOMN
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JE€UCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OpPraHuW3Mbl, MEpeHoca
BEIIECTB M IIOTOKAa HSHEPrMM B HKOCHCTEMAX, AHTPOIOIE€HHBIX HW3MEHEHUW B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOpPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHUE TPUMEHSThH MOJYy4YeHHBbIC 3HAHUS JI1 OOBSICHEHUS OMOJIOTMYECKHUX
IIPOILIECCOB W SIBJIICHUM, IJIS NMPUHATHS NPAKTUYECKUX PEIICHH B MOBCEIHEBHOU
KU3HU C IeJbl0 obOecrieyeHus O€30MacHOCTH CBOETO 370POBbS M 370POBbS
OKPY>KaIOIUX JI0AEH, COONII0/IEHUSI HOPM I'PaMOTHOTO MIOBEJICHUS B OKpYKaroIIen
NPUPOAHON cpee, MOHMMaHWe HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOU OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTApHble OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBIMOJHATh JIa0OpaTOpHBIE M MpaKTUYeCKHe paboThl, cOOI0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKU OIECHHUBATh U HWHTEPIPETUPOBATH HH(OpMAIIUIO
OMOJIOTUYECKOTO  COJIEp)KaHMs, BKJIIOYAIONIYI0 IICEBJOHAYYHbIC 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  TrJI00aTbHBIE  JKOJOTUYECKUE  MPOOIIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLIEHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Konrpoasubie | IlpakTnuyeckue (1urcpp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchbl
bubmuorexa [JOK
1 b 2 .
MIOHIOTHA Kait Hayka 05 https://m.eds00.ru/7f41c292
bubmnoreka LIOK
2 X 1
MBRIC CHETEMET H i Oprattusaitni https://m.edsoo.ru/7f41c292
bubmnoreka LIOK
X i 1
3 MMUYECKUH COCTAaB U CTPOCHUE KIICTKU 8 httos://m.edsoo.ru/7f41c292
bubmuorexa [JOK
4 X
HBHEACATEILHOCTD IICTIH 6 https://m.edsoo.ru/7f41c292
5 PasMHOkeHME M HHIMBUIYAIbHOE PA3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTEH M H3MEHYUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkiust opranu3MoB. OCHOBBI 3 bubnuoteka [IOK
OMOTEXHOJOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KIIACC

KosunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbie
Ne n/n P Kontpoansnbie | IlpakTudeckue (mupp )
MPOrpamMMbl Bcero o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! IBOIMOUHONHAL OHONOrHA o ! https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bu6nunoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OpraHH3Mb 1 OKpY)KaiouLas cpesa > . https://m.edsoo.ru/7f41cc74
bubmnoreka LIOK
4 Coo0111ecTBa U SKOJIOTHYECKHAE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmorexa [IOK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoxka Kontposabubie | IIpakTudeckue
n/n Bcero U3ydyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThbI
pecypchbl
bubnuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1bl MO3HAHUS] AKUBOU TPUPOIBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHmue pa3IMuHbIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTUYECKIX 0OBEKTOBY
3 buonornueckue CucTeMBbI, IPOLECCHI 1 bubnnoreka [IOK
U UX U3y4YEHHE https://m.edso0.ru/863e6564
4 Xumuyeckui coctaB KiaeTku. Boga u 1 bubnuorexa [JOK
MHHEpaJIbHBIE COIU https://m.edso0.ru/863e674e
bu6nmmoreka [IOK
) b .C 0 1
STCH. LOCTAB 1 CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
depMeHThI — OUOIOTHYECKHE
karanu3atopsl. JJaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubmuorexa [LIOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha IPUMEPE aMHJIa3bl
WJTU KaTanasbl)»
b K
7 Vraesonsl. JInnuasl 1 nbmorexa [0

https://m.edso0.ru/863e6870



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

bu6mmoteka [IOK

8 Hyxentobsie kuctotst. ATO https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTo bl U3y4eHUs bubnuorexa [IOK
kietku. Knerounas Teopust https://m.eds00.ru/863e6e88
10 KiteTka kak memocTHas )KuBas
cucrema
CtpoeHne 3yKapuoTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3yueHne cTpoeHus KJIeTOK Bu6moteka [IOK
11 pacTeHuii, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MHKpOIIperiapaTax 1 ux
OIMCAHUEC)»
bubnnorexa [JOK
12 Obuer BemecTs numw MeTabommam https://m.edso0.ru/863e766¢
bu6mmoteka I[IOK
13 Potocmires. XemocHHTes https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 DHepreTHieckui 00MeH https://m.edsoo.ru/863e7aae
’KuzHeHHbI MUK KIIeTKH. [leneHue
KJIeTKU. MuTo3. JIJabopaTtopHas
15 pabora Ne 3 <<Ha6n10)112HHepMnTo3a B 0.5 bubsmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TOTOBBIX MHUKpOTpenapaTax»»
16 buocunres 6enka. Peakius but6mmoreka [JOK
MaTpUYHOTO CUHTE3a https://m.edso0.ru/863e796e
but6mmoreka [JOK
17 Tpascasnus — Ouockntes oemka https://m.edso0.ru/863e796e
18 Heknerounsie GopMbl )KU3HU — bu6mmoreka [IOK



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

BUPYCHI

https://m.edsoo.ru/863e7540

bu6nmoreka [IOK

19 DopMBI pa3MHOKEHHS OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo0.ru/863e831e
bubnnorexa [JOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue 1 pa3BUTHE MTOJIOBBIX
KJ1eTOK. OII00TBOPEHHE.
Jlaboparopuas pabora Ne 4 bubmmoreka [JOK

21 0.5
«M3y4eHne CTpoeHus MOJOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»

29 NunuBunyanbHOE pasBUTHE bubnuorexa LIOK
OpraHU3MOB https://m.edso0.ru/863e8436

23 I'enetnka — Hayka o bubnnorexa [IOK
HACJIEICTBEHHOCTH U U3MEHYUBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBAHUS

24 MPU3HAKOB. MOHOTHOPHUIHOE bubnmorexa [JOK

P ' P https://m.eds00.ru/863e8878
CKpelIBaHNe
WTUOPUIHOE CKpeIIUBaHuE. 3aKOH
25 fe?,aBI/Il:()JI/I)i/[OFO HaIZJ'II: OBaHUSA bubmmorexa [IOK
a https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuerieHHOE Hacle0BaHUE
npu3HaKkoB. JlabopaTopHas pabota
26 No 5 «M3yueHune pe3ynbTaToB 05 bubnuoteka [IOK
MOHOTUOPUAHOTO U TUTHOPUTHOTO ' https://m.edso0.ru/863e8c60
CKpEIIMBaHUA Y IPO30(UIIBI HA
TOTOBBIX MUKpOTpenapaTax»»
27 I'enernka mona. HacremoBanue but6mmoreka [JOK



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

IIPHU3HAKOB, CHUCIIJICHHBIX C II0JIOM

https://m.edso0.ru/863e8c60

N3menunBocth. Henacnencreenuas
M3MEHYMBOCTH. JlabopaTtopHast

pabota Ne 6. zydenue bubnnoreka [IOK
28 . 1 0.5
MOIU(PHUKAITMOHHON N3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MIOCTPOCHHE BapUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBOM»
HacnenctBenHas \3SMEHYUBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bubmmoreka [JOK
«AHaIM3 MyTanui y Apo30QuiIs Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHUKpOMpenapaTax»»
bubnuorexa [JOK
30 Peieriica wenonera 1 https://m.edso0.ru/863e8d78
PesepBHblit ypok. O6006111€H1E 110
31 teme «HacnencTBeHHOCTh | 1
W3MEHYUBOCTh OPTaHU3MOBY
bu6mmoteka I[IOK
32 Ceneiuns kak Hayka H npouece 1 https://m.edso0.ru/863e9214
33 MeTob! U JOCTHKEHUS CEIIEKIINU 1 bu6mmotexka I[IOK
pacTeHUH 1 KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexnonorus kak oTpacib 1 bubnnoreka [IOK
MIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

[TPOI'PAMME



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

11 KIIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
Ne Mara uudpoBbie
Tema ypoka Kontpoabusie | Ilpakruyeckue
n/n Bcero H3y4YeHHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 DBOIOLHS U METOABI €€ U3yUCHUS 1 bubsmorexa HOK
t A I https://m.edsoo.ru/863ea20e
2 Hcropus pa3BUTHS IPEACTABICHUM 1 bubnnoreka [IOK
00 »BOJIIOLINN https://m.edso0.ru/863e9570
bubnuorexa [JOK
3 M 1
HKPOIBOIOMHA https://m.edsoo.ru/863e9cle
[Tomymnsmus Kak JIeMeHTapHast
€MHHIIA BUJIA ¥ SBOJIOIUH.
4 JII;60 jTo HI;H abora Jl\ll'o 1 1 0.5 bubmmorexa [IOK
PATOPHAY P ) ' https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIIOTHIECKOMY KPHTEPHIO
5 JBrxytue cuiibl (3JIeMeHTapHbIS 1 bubnnoreka [IOK
(baKTOpHI) IBOJIOLIUH https://m.edsoo.ru/863e9da4
bu6nmmoreka [IOK
6 E i 0TO 1
CTCCTBEHHbII OTOOP H Cro opM! https://m.edso0.ru/863e9ed0
Pe3ynbTaTe! 3BosIOIIMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 05 bubnmnoreka [IOK
pabota Ne 2 «Onncanue ' https://m.edso0.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpraHu3Ma H e
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubmuoteka [LIOK

MaKpO3BOJIFOLIUA

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

HeobOpaTtumocTs 3BoOSTIONINN

Ucrtopus xu3nu Ha 3emiie 1 METOIbI

10 .
e€ U3yueHus

1 I'unoTe3sl IPOUCX 0K ICHUS )KU3HU bubnuorexa [IOK
Ha 3eMiie https://m.edsoo.ru/863ea5a6

12 PazButue xu3HM Ha 3emJie Mo 3paM U bubnnoreka [IOK
nepuoJiamMm https://m.edsoo.ru/863eatcbe
OCHOBHBIE 3TaIbl BOJTIOIUH
PacTUTENBHOTO ¥ 5KHBOTHOTO MHPA.

13 [TpakTuueckas padorta Ne 1 05 bubmmoreka [IOK
«3y4yeHne uCKoraeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHUii U KUBOTHBIX B
KOJUICKITHSIX )

14 CoBpemMeHHas cucrteMa bubnnoreka [IOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e

bu6nmmoreka [IOK

15 DBOJIOIUS YelIoBeKa (aHTPOIIOTEHE3) httos://m.eds00.ru/863eac2e

16 JBxyuue cuibl (pakTopbl) bubnnorexa [IOK
aHTPOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaIMH IBOJIOIIUU
YyesioBeKa

18 YenoBeueckue pachl U TPUPOTHBIC bubnmnoreka [IOK
aJanTalyy 4YeJoBeKa https://m.edsoo.ru/863eaea2
Peseprubriit ypok. O60011eHIE TIO

19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3emiie

20 DKOJIOTHS KaK HayKa

21 Cpenpl OOMTaHHS U IKOJIOTHUYECKHUE bu6nunoreka LIOK



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

(bhakTopbl

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

AobuoTtudeckue GakTophl.
JlaGopaTopHnas pabora Ne 3.
«Mopdonoruaeckue 0coOeHHOCTH

. bubmmoreka [IOK
22 pacTeHHI U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusny. JJaboparopnas padbota
No 4. «Bnausinue cBera Ha POCT U
pa3BUTHE YEPEHKOB KOJeycay
bubnuoreka [JOK
23 b
HOTHHCCKHE (GaKTOPEL https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysityn. [IpakTuyeckas pabota
24 Ne 2 «[ToxcyéT IIOTHOCTH 0.5
MOTTYJISIIIAH Pa3HBIX BUIOB
pacTeHui»
Coo0b1ecTBa OpraHu3MOB — bubnnorexa [IOK
25
OuoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [IOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE [TOKA3aTEIH IKOCUCTEMBI.
27 DKOJIOTHUECKHE TUPAMUIBI bubnmorexa [JOK
y P ' https://m.eds00.ru/863eb5fa
CsoiicTBa 3xocucteM. Cykieccus
28 [Ipuponansle 3xOCHCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
30 Buocdepa — rinobanbHas bu6mmoreka [IOK
JKOCUCTEMa 3eMJIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [IOK

6uochepsr

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



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

32 YenoseuecTBo B Ouochepe 3emin 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [IOK
YeJI0BEYeCTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001IEHNE TEMBI
34 «Co0011ecTBa v SKOJIOTHICCKHE 1
CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB 10 34 25

[TPOIT'PAMME



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




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET
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