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HOACHUTEJIBHAA 3AIIUCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTUU TEOPETHUUYECKYIO OCHOBY ISt
ompeiesieHHs] TOJIX0/I0B K (hOPMHUPOBAHUIO COJEpKaHUsI y4eOHOTro MpeaMeTra
«buonorus» cocraBwiM: KoHUentyainbHble mnojoxeHus ProcC COO o
B3aUMOOOYCIIOBJIGHHOCTU  LIeJiel, COJepKaHus, pe3yJbTaTOB OOyYeHHS U
TpeOOBaHUM K YPOBHIO TOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX IHENISIX U
MPUHIIMAIIAX, XaPAKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
oOmero oOpasoBanusi B Poccuiickoit @exnepauuu, a TakkKe TMOJOXKEHUS O
crenuduke Ouonoruu, €€ 3HaYeHUU B NMO3HAHUU KUBOW MPUPOJLI U 00ECIICUECHUN
CYILIECTBOBaHMsI 4esoBedeckoro ooOmiectBa. COrjlacHO Ha3BAaHHBIM TOJIOKEHUSM,
oTmpeJieNIeHbl OCHOBHBIE (DYHKIIMU TTPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu naét MNpeACTaBICHUE O IMeisX, 00 oOmei
CTpaTerny OOY4YEHHS, BOCIUTAHHS M Pa3BUTHUS OOYYAIOIIUXCS CPEACTBAMHU
yueOHOoro mipeamera «buosorus», omnpenenser o00s3aTeIbHOE MPEIMETHOE
COJIEp’)KaHMe, €ro CTPYKTYpy, paclpeieieHue 1o pasjaeliaM H  TeMawm,
PEKOMEHIYEeMYIO TMOCIEI0BATEILHOCTh U3YUEHUsI YIEOHOro MaTepuana ¢ yuéToM
MEXIIPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBS3€M, JIOTMKA 00pa3oBaTEIbLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaroImmnXCs.

B nporpaMmvme 1m0 OMONOrMM TakKe YUYHTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB yueOHO-IIO3HABATEIbHOU
NEATeTbHOCTH/YUEeOHBIX JCHCTBHI OOYYaIONIMXCS TI0 OCBOSHUIO COJCPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorum (10—11 kmacchl, 6a30BBI YPOBEHB) peaan30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B M3yYeHUU Ouosoruu, Onaromapss 4emy B HeW
POCMAaTPUBAETCS HANpPABICHHOCTh HAa pa3BUTHE 3HAHWM, CBSA3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS, LEHHOCTHBIX
OpUEHTAIMN JTMYHOCTH, SKOJIOTHUECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XM3HU W OEpEeKHBIM OTHOIIEHHEM K OKPYXKaloIIeW NPHUPOJHOU Cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOTIOTHUECKUX TEOPUH, a TakKe 3HAHUU O
CTPOEHUU JKUBBIX CUCTEM PA3HOTO PaHra M CYIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHHU YACICHO BHUMAHWE MCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUHM B MOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS TPUKIIATHBIX 33724, B
TOM 4YHCJIe: TPO(QUIAKTUKY HACIEJCTBEHHBIX 3a00JICBAaHUI YeIOBEKa, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHMS HKOJIOTUYECKHU
1enecooOpa3HOro TMOBEAEHUS B OKpYKalollled MNpPUPOJHOW cpele, aHaliu3a
BIUSTHUS XO3SUCTBEHHOW JCSATEIBHOCTH YEJIOBEKAa HAa COCTOSHUE TPHUPOIHBIX H
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUSI K TIPUKIIATHON HAMPABICHHOCTH
y4yeOHoro mnpeamera «buonorus» mpoauKTOBAHO HEOOXOAMMOCTBIO 00€CTICUEHUS



YCIIOBUM ISl PEIIEHUsS] OJJHOM M3 aKTyaldbHBIX 33Ja4 LIIKOJIbHOTO OHMOJIOrMYECKOTro
oOpa3zoBaHus, KOTOpass mpenanonaraeT (GopmupoBaHue y oOydarouiuxcs
CIOCOOHOCTH aJaNnTUPOBAThCA K MU3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIEIOCH
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHEe cpelnHero oOmero oOpa3oBaHUS 3aHMMAET BaXKHOE
Mecto. OHa obOecrnieunBaeT (OpPMHUPOBAHUE Yy OOYYAIOLIUXCS MPEACTABICHHUN O
HAay4YHOH KapTUHE MHUpA, paclivpseT U o0oOLIaeT 3HaHUA O KUBOW HpHpoje, €€
OTJIMYMUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHU3allid U SBOJIOLUHU, CO31AET
yCIOBUS ~ JJIsi:  TO3HAHMSI  3aKOHOB  JKMBOM  mpuUponbl, (HOPMHUPOBAHUS
(YHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 W Oe3zomacHoro oOpasa
KU3HU, IKOJIOTMUECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOILIEHHUS K dKUBOM NpHUpOe
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUsS UMEET TAKXKe JJIsl pEelIeHUs] BOCITUTATENIbHBIX U
pa3BHBAIOLIMX  3a7a4  CpeJHero  oOmero  oOpa3oBaHUs, COLMAIU3ALUU
oOyuaromuxcs. M3ydyenne 6monorun obecreynBaeT ycioBHs sl (popMupoBaHus
UHTEJJICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX M  MH(OPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpPbI, CIOCOOCTBYET HWHTETrpallid OMOJOTMYECKHX 3HAHHUH C
NPEICTABICHUSMU U3 JAPYTUX YUEOHBIX MPEJAMETOB, B YACTHOCTH, (U3HKH, XUMUHU
u reorpadun. HazpaHHble MOJIOKEHUS O MpeAHA3HAYEHUU y4eOHOTO MpeIMeTa
«buonorus» COCTaBMIM OCHOBY JJIA OIpEAENieHUs TMOAXOA0B K OTOOpY H
CTPYKTYpPUPOBAHHUIO €r0 COJEpkKaHUs, NPEACTaBICHHOIO B MpPOrpaMMme Mo
ouosoruu.

Otb6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYHIICCTBJIEH C TMO3UIHMHA KyJIbTYpOCOOOpPAa3HOTO IMOAX0/a, B COOTBETCTBUHU C
KOTOPBIM OOyd4aromuecs JOJKHBI OCBOUTH 3HAHWSA W YMEHHs, 3HAUUMBbIC IS
dbopmupoBanusi 00IIeil KyIbTypbl, ONpPENENSAIONINe aJeKBAaTHOE TIOBEJCHUE
YeJIOBeKa B OKPYJKAroIIeH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTHYCCKOU aesaTeabHOCTH. Oco0oe MECTO B ATOH cHCTeMe 3HaHHI
3aHUMAIOT 3JIEMEHTHI CO/IEPIKaHUA, KOTOPbIE CIyXaT OCHOBOM 1Ji1 (OpMUPOBAHUS
MPEICTABIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
LEHHOCTHBIX  OpPUEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3alUH
OMOJIOrMYecKOoro 00pa3oBaHus.

CTpyKTypupOBaHHE COAEpPKAHUS Y4YEOHOro Marepuaja B MpOorpaMMe IO
OMOJIOrMHM OCYIIECTBICHO € YYETOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW MPUPOJBI, O €€ YPOBHEBOW OpraHU3aLMU U
ABOJIFOLMHU. B COOTBETCTBHM C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CJIEIYIOIINE COJep KaTeNbHble JINHNUU: «bHuonorus kak Hayka. MeTozsl
HAay4yHOro Mo3HaHus», «KieTka kak Ouonorumueckas cucrema», «Opranusm Kak



Oouosiornueckas cucreMa», «CucreMa M MHOrooOpa3ve OpraHUuYeCcKOro MHUpPay,
«IBOJIONHS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

Henb uzyyenus yuebHoro npeamera «buosorus» Ha 6a30BOM ypOBHE —
OBJaJicHUE  OOy4YalOIUMHCS  3HAHUSIMHU O  CTPYKTYPHO-()YHKIIMOHATBHOMN
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHra W MOpUOOpPETEHHUE YMEHUU
UCIIOJIB30BaTh ATH 3HAHUS [JIi TPaAMOTHBIX JEUCTBUH B OTHOIIEHHWU OOBEKTOB
YKUBOMW TIPUPOJIBI U PEIICHUSI PA3TMYHBIX KU3ZHEHHBIX TPOOIIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIIEAYIONTUX 3a/1ay:

OCBOCHHE OOYYAIONIUMHUCS CUCTEMbl 3HAHHH O OHOJIOTMYECKUX TEOPHSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUIaX, CIYKallUX OCHOBOU
U1 (OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METOJaX HAyYHOT'O MO3HAHUS, CTPOSHUH, MHOTOOOpPAa3ud U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3AINH, BBIJAIOIMINXCA OTKPHITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOy4aromMXCS TMO3HABATENBHBIX, HUHTEIICKTYaJbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TMpOIIECCE aHalu3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IVISIOB, WJACH M TMOAXOAOB K M3YYCHHUIO JKMBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHU3aluu;

CTAQHOBJIEHHE Yy OOydJaromuxcsi oOIeld KyabTypbl, (YHKIHOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY KAIOIIEro
MHpa JKMBOW MPUPOJIBI HAa OCHOBAHMM 3HAHWK UM ONBITA, MOJYYEHHBIX IPHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBaHue y OOydYalOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW NEATEIHHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHIN M arpoOHOTEXHOJIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTU ITO3HAHUS YEJIOBEKOM >KHBOM
IPUPOJIBI, HEOOXOAUMOCTH OEpPEIKHOTO OTHOIIECHUS K HEH, COOIOICHUS dSTUUECKIX
HOPM IPU MPOBEACHUHN OMOJIOTHUUECKUX UCCIICI0BAHUM;

OCO3HAHHWE IICHHOCTH OHOJIOTHYECKUX 3HAHWH ISl TIOBBIIMICHUS YPOBHS
9KOJIOTHYECKOM KYJIbTYPHI, ISl (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PCHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUNM M YMCHHM B TIOBCEIHEBHON JKM3HU IS
OIIEHKH MOCJICJACTBUM CBOEH JESITEILHOCTU 10 OTHOIICHUIO K OKPY’KaloIIeH cpene,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE H COONIOACHHUE Mep MPO(UIAKTHKA
3a00J1€BaHHA.

B cucreme cpeanero oOmiero oOpas3oBanHus «buonorus», u3ydyaemas Ha
0a30BOM YpOBHE, SIBIIACTCS O00S3aTCIbHBIM YYCOHBIM IIPEAMETOM, BXOJSIINM B
cocTaB mpeaMeTHOM obyacTu «EcTecTBeHHO-HAYYHBIE MTPEIMETHI.



JI1st u3yuenus OMoJ0TuM Ha 0a30BOM YPOBHE CPEAHEr0 O0IIero oopa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 kmacce — 34
yaca (1 gac B Henesio).



COAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. BuoJiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKOW U MPaBOM.
Ponr Ouonorum B (QoOpMHUPOBAHUU COBPEMEHHOW HAay4YHOU KapTUHBI MUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOIIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, Kinaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYEeCKas 00paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptpers: Y. lapsun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabmuipl u cxeMbl: «MeTOo/Ibl TO3HAHUS KUBOU MPUP OB,

JlaGopaTopHble M npakTHYecKne padoThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuEe pa3IWYHBIX METOJIOB TIPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTORBY.

Tema 2. 7KuBble cUCTEMBI M UX OPraHU3aLMsL.

JXKusble cucteMbl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus: Ononoruu. Oindne
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBIL.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpas3ne. YPOBHU OpraHu3aluii OMOCHCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIA, MOMYJIAIIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIIEHOTHYCCKHI ), OMOC(EPHBIA.

JdeMoHcTpanum:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AlUU
KUBOU MPUPOIBI».

O6opynosanue: mojiens Monekynsl JIHK.

Tema 3. Xumuyeckuii COCTaB M CTPOeHHE KJIETKH.

XUMUYECKUA COCTAB KJIETKU. XHUMHUYECKUE DJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHKpPOAJIEMEHTBI. Bo/la 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llomgmep:kanue
OCMOTHYECKOTO OanaHca.

benku. CocraB u ctpoeHue OeIKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3zameHnumbie ¥ 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (NEpBUYHAS, BTOPWUYHAs, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XUMHUUECKHE CBOWcTBa OenkoB. buonoruueckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormdyeckue KaramuzaTopbl. CtpoeHue  ¢depMeHTa:
aKTUBHBIA 1LEeHTp, cyOcTpaTHas cneurpuyHoctb. KodepMmeHnTsl. ButamuHbl
Otnnuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJIOK03a, pubdbo3a ©  Je30Kcupuodo3a),
aucaxapuabl - (caxapos3a, JIaKTo3a) M ToJiMcaxapulbl  (Kpaxmai, TJIUKOTEH,
Hesnoo3a). buonornyeckue GyHKIMM yriaeBOIOB.

Jlunupael:  TpuraMUepuabl, Qocdoaunuasl, crepounbl. ['mapodunsHO-
ruapodoOHble cBoiicTBa. buonornueckue QyHkumu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEJIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHUH.

HyxnennoBeie kucnotel: JHK wn PHK. Hykneornnsr — MOHOMeEpBI
HykJ1enHOBbIX KUchnoT. Ctpoenue u ¢pynkuuu JJHK. Crpoenne u dpynkuuu PHK.
Bunst PHK. AT®: ctpoenue u hpyHKIIUH.

Hurtonorust — Hayka o kierke. Knetounas teopust — npuMep B3auMOCHCTBUS
ueil 1 pakToB B HAYYHOM MO3HAHUU. MeTObl U3YYEeHUS KIETKH.

Knerka xkak uenoctHas >xuBas cucrema. OOmmMe TpPU3HAKK  KIETOK:
3aMKHYyTas HapykHas mMemOpana, monekynbl JIHK kak renermueckuid ammapar,
cUCTeMa CUHTe3a Oenka.

Tunsl KJIETOK: »yKapuoOTHYecKas U Mpokapuotuyeckas. OcoOEHHOCTH
CTpOeHUusl TpoKapuoTudeckoil kieTku. Kierounas crenka Oaxtepuii. CTpoeHue
DYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KUBOTHOM U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KIIETOYHAs CTE€HKA, FJIMKOKAJIMKC, UX
¢ynkiuu. [Tnazmatnyeckas memOpana, e€ cBoiicTBa U pynkuuu. Lluronnazma u eé
opranouael. OmgHOoMeMOpaHHbIe opraHouabsl kieTku: OIIC, ammapar I ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWbl KJIETKHA: MUTOXOHJIPHUH, IUIACTUJIBI.
[Ipoucxoxaenne MHUTOXOHApPUH W TuiacTuia. Buasl mmactun. HememOpanHBIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KIETOYHBIH WEHTP, IEHTPUOJH, PECHUYKH,
KryTUKHA. OYHKIUU OPTraHOUIOB KJIETKU. BKIIroueHus.

Snpo — perynsaTopHbld HeHTp kieTku. CTpoeHue snpa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XMMHYECKHMX JJIEMEHTOB B HEXHUBOU
npupozae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOJIE».

Tabmuer u cxembl: «llepuogmdeckas Tabnuia XMUMHUYECKHX AIIEMEHTOBY,
«CTtpoeHne MONEeKyJbl BOAbI», «brnocunTtes 0enkay», «CTpoeHHE MOJIEKYJIbI OCIKay,
«Ctpoenne pepmenrtan, «HyknenHnoBbie kuciotel. JJHK», «CTtpoeHne MoiaeKyJibl



AT®», «CTtpoeHue 2yKapuOTUYECKOU KIETKW», «CTpOeHUE KUBOTHOM KIIETKN»,
«CTpoeHHE pacTUTENIbHOW KIETKNW», «CTpOeHHE MPOKAPUOTUUYECKOU KIIETKU,
«CTpoeHue sipa KICTKU», «YTIeBOAbDY, «JIumuabn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE [UIsl TMPOBEACHUS
HaOJIOJICHUM, W3MEPEeHHM, HSKCIIEPUMEHTOB, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpHUATbHBIX KJIETOK.

JlaGopaTopHble M npakTHYecKHe padoThI:

Jlaboparopnass pabora Ne 1. «M3yueHuwe KaTaJUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMuIa3bl WM KaTaias3bl)y.

Jlaboparopnass pabora Ne 2. «M3ydyeHue CTpPOEHHUSI KIETOK pPaCTCHUH,
KUBOTHBIX M OaKTepui IMOJ; MUKPOCKOTIOM Ha TOTOBBIX MHKpOIIpEnapatax U X
OMHCAHUEY.

Tema 4. ’dKuzHeaesiTeJIbHOCTh KJIETKHU.

OOMeH BeIIecTB, WK MeTa0oIn3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIIUSL (PHEPreTUUeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpoIlecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB U DHEPIUM B IMOHUMaHUU
MeTaboIn3Ma.

Tunel oOMeHa BeliecTB: aBTOTPOQHBIN U rerepoTpodHbid. Ponb depmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBass u TemHOBass (a3el  ¢doTocuHTe3a. Peakuun
dboTtocunTe3a. IpdekTuBHOCTD oTOoCHHTE3a. 3HAUCHUE (HOTOCUHTE3A ISl KU3HH
Ha 3emuie. BiusiHue ycnoBuii cpefipl Ha (POTOCHHTE3 U CIOCOOBI MOBBIMICHUS €T0
IPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XeMOCHHTE3UpYIoNne OakTepuu. 3HaAUCHUE XEMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuuecknii oOMeH B KIeTKe. PaciiemieHune BeliecTB, BBIICICHUE U
aKKyMYJIMpPOBAaHHE OHEPTUM B KIETKE. OTambl HHEPreTUYEeCKOro OOMeEeHa.
I'mukonus. bpoxenue m ero BuAbl. KUCIOpOAHOE OKHUCICHUE, WA KJIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
AHEPreTUYEeCKOro OOMeHa.

Peaknmun wmatpuuHoro cuHre3a. ['enermueckas wuHbopmamums u JIHK.
Peanuzanus reHeTmyeckol WHpOpManuu B KIETKe. [ €HETHMUECKHil KO M €ro
cBoicTBa. Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsuust — Guocunres
Oenka. Otambl TpaHchsauuu. KomupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢hopmbl xu3Hu — Bupychl. Uctopus otkpsitus Bupycos (. W.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS W KU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacteHui, JXMBOTHBIX M YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmmyHonedunura denoseka (BHY) — Bo3oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUIILUS,  peBepraza W  uHTerpasa.  [Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00I€BaHUIM.

JdeMoHcTpanum:

[Toptpersr: H. K. Konsnos, J[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuszm», «MUTOXOHIPHUSY,
«JHepreTudyeckuii ooMeny», «Xmoporiacty, «Potocuntes», «Ctpoenue IHK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «I eHeTuueCKui Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xusHeHHbIM 1uka Bupyca CIIN/a,
6akrepuodarayn, «Pemnmukanus JJTHK».

O6opynoBanue: monaenu-anmmkanuu «Yaoenue JJHK u Tpanckpuniusy,
«buocuntes 6enka», «CTpoeHHE KIETKU», MOJieb CTpyKTyphl JTHK.

Tema 5. Pa3MHoKeHNe U MHAUBUIYAJTbHOE PA3BUTHE OPTraHU3MOB.

Knerounslii 1uki, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u mutos.
[Ipormecchl, mpotekatonue B uHTepdaze. Perumkanus — peakuus MaTpPUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBI HabOp — KapHOTHIL
JIunionaHBIA W TAIUIOWAHBIA ~ XPOMOCOMHBIE  HaOOpBl.  XPOMAaTHUJIBI.
[{uTosornueckue OCHOBBI PAa3MHOKEHUS W  HWHIMBUIYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — muto3. Craaum murtosa. lIpoueccsl, nmpoucxonsiue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUONIOrHYeCcKUil CMBICT MUTO3A.

[Iporpammupyemas ru6eNb KIETKH — arorTo3.

@dopMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buabl Gecrionoro
Pa3MHOXKEHMS: JE€JIEHUE HaJBOE, II0YKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHUE. VMIcKycCTBEeHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €T0 3HAUYCHHE JJI CEIECKIIHH.

[TonoBoe pa3sMHOXKEHHE, €TO0 OTIIMYHUS OT OECIIOJIOTO.

Meito3. Craguu Mmeito3a. Ilporecchl, MPOUCXOIAIIME HA CTaausIX Meio3a.
[ToBenenne xpomocom B wmeno3e. KpoccuHrosep. buosmorndeckuii cMbICH H
3Ha4YECHUE MEHO03a.

ameTtorenes — mporecc 00pa30BaHUSA TOJIOBBIX KJIETOK Y JKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHWE W PAa3BUTHE IOJOBBIX
KJIIETOK — TaMmeT (CIepMaro30u[l, SIMIEKIEeTKa) — CIEepMaTOreHe3 U OBOIEHE3.
OcCOOEHHOCTH CTPOEHHUS SAMIEKIETOK W CcrnepMato3ouaoB. OmioI0TBOpPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIbHOE  Pa3BUTHE
(omOpuorenes). JTanbl YMOPUOHATBLHOTO PA3BHUTHS Yy MO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHne3. lloctamOpuoHanbHOe pa3zBuTHE. TUIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MPsIMOE, HENpsiMoe (JIMYMHOYHOE). Bnusinue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct n passutue pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHHUSI: CTPOCHUE
CEMEHM, CTaJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMbI Pa3MHOXKEHHUS OPraHu3MoBY», «J/IBoiiHOe
OIUIOJOTBOPEHUE Yy IIBETKOBBIX pACTeHUN», «BereratuBHOe pa3sMHOXKEHUE
pactenuit», «Jlenenne kinetku Oaktepuii», «CTpoeHHE TOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Kitetounsiii nukn», «Pemnukauus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «[ aMeTOreHe3 y MIEKONUTAOIIUX U
YenoBeKka», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOII, MHUKPOIIPENapaThl «CrniepMaTo30u/1bl
MJIEKOIUTAOUIETO», «SileKIeTka MiIeKonuTaroulero», «Kapuoknues B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJeJb-alIuiuKanusa «JleneHue KIeTKu», MOJEIb
JIHK, Moznenb MmeTadazHON XPOMOCOMBI.

JlaGopaTopHble M npakTHYecKne padoThI:

Jlaboparopnasi pabora Ne 3. «HaGmromeHne muTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGopatopHast pabora Ne 4. «l3ydyeHue cTpoeHHs TOJOBBIX KIETOK Ha
TFOTOBBIX MUKPOIIpENIapaTaxy.

Tema 6. HacjiencTBEHHOCTh U H3MEHYUBOCTH OPTaHU3MOB.

[Ipenmer u 3apaun revetuku. Mcropus passutus renetuku. Poss nuronoruu
U SMOpHOJIOTMH B CTAHOBIIGHUU TeHETHKHU. Bkiam poccHilckux u 3apyOexHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToabl TEeHETHKH (TUOPHUI0IOTHYECKUH,
HUTOTC€HETUYECKUM, MONEKYIIPHO-TeHEeTUUEeCKUii). (OCHOBHBIE T'€HETHUYECKHUE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnaenem.
MonorubpuaHoe CKpeluBaHue. 3aKOH €AMHOO0Opa3usi THUOPUIIOB TEPBOTO
nokosneHus. [IpaBwio poMUHUpOBaHUA. 3aKOH pacUICIUIEHUS  PU3HAKOB.
I'mnore3a uyncrorel ramet. 11oyIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe  CKpelllMBaHWE. 3aKOH  HE3aBHUCHUMOIO  HacleOBaHUs
npusHakoB.  LluToreHeTnueckue - OCHOBBI ~ JAUTMOPUIHOTO  CKPEIIMBAHUA.
AHanunsupyroniee cKkpemuBanue. Mcnonp30Banne aHaM3UPYIOIIETO CKPEIIMBAHNS
U1 OTIPEJICIICHUS] TeHOTHUIA 0COOH.

CuernieHHOe  HacienoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLCIJICHHOMY HacCJeJ0BaHUIO TeHOB. HapylieHue cuenieHns reHoB B pe3ysbTaTe
KPOCCHHI'OBEpaA.

XpOMOCOMHas TEOPHsI HACIEICTBEHHOCTHU. | €eHETHYECKHE KapThl.



I'enetrnka mosia. XpoMOCOMHOE OMNpeAETeHUE MoJia. AyTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['omMorameTrHele W TeTeporaMeTHble OpraHu3Mbl. HacnenoBaHue
MIPU3HAKOB, CIEIJICHHBIX C MOJIOM.

N3menunBoCcTh. BHibl HK3MEHYMBOCTH: HEHACEICTBEHHAS U HACJIEACTBCHHAS.
Ponp  cpeabl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTUKA
MOIU(DUKAIMOHHONW U3MEHUYMBOCTH. BapualimoHHbIN psiji 1 BapuallMOHHAs KPUBAas.
Hopma peakunun npusHaka. KoJW4eCTBEHHBIE M KAUYE€CTBEHHBIE NMPU3HAKUM M UX
HopMa peakiuu. CBoicTBa MOAU(DUKAIIMOHHOW U3MEHUHUBOCTH.

HacnencrtBenHnasi, wiM TreHOTUNHMYECKAs, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TO0JIOBOM TMpolecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kitaccudukarus MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTaluii. MyTareHHsie (hakTopsl.
3aKOH rOMOJIOTHYECKHUX PAIOB B HacleIcTBEHHOM n3mMenunBocty H. M. BaBunosga.

BnesnepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uemoBeka. OCHOBHbIE METOJIbI T€HETHUKHU
YyeJIOBEKA: FeHeaIOTHUECKUM, OJIU3HEIOBBIM, IIMTOTCHETHYCCKUHN, OMOXUMUYCCKUI,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOe ompeeIeHue TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[M[]P-ananu3a. HacnencrBeHHble 3a00JeBaHUsl YEJIOBEKa: TEHHbIE O0OJIE3HH,
0OJIE3HU C HACIEACTBEHHOW MPEApacIoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue u reHepartuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpWHLMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUITAKTUKH U JICUCHUS TeHETUUECKUX
Oone3Hell. Meauko-reHeTHYecKoe KOHCYJIbTUPOBAaHME. 3HAUYCHHUE MEIUIIMHCKOU
TCeHETHKH B MIPEIOTBPAIICHUH U JICUSHUH T€HETHYECKUX 3a00IeBaHUI YeIOBEKa.

JdeMoHcTpanum:

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

Tabmumer  w cxeMbl:  «MOHOTHOPHAHOE  CKpCIIMBAaHUE H  €ro
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHHS] M €ro LUTOreHeTUYecKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «{urudpumHoe CKpelrBaHUE,
«uTomorudyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3auMoecTBUE AJUIENBHBIX TE€HOB», «l'eHeTudueckue KapTbl paCcTCHUH,
KUBOTHBIX U 4eJIOBeKa», «['eHeTuka monay, «3aKOHOMEPHOCTH HacleI0BaHUs,
CUCIUIEHHOTO C mnosoM», «KapuoTtumel denoBeKa W KUBOTHBIX», «Buubl
W3MEHYHUBOCTHY, «MoaudukannoHHas H3MEHYMBOCTHY, «HacmemoBanme pesyc-
dakropa», «I'eHeTnka rpymi KpoBu», «MyTallmoHHAasT U3MEHUYUBOCTDY.

O6opynoBanue: MOJAEIU-ANTUIHKAIMA  «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe nomunupoBanuey», «urubpuanoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKpPOCKON W MHKpomnpenapatr «Jpo3zodpuna» (Hopma, MyTauuu
(OpMBI KPBUIBLEB U OKPACKHU Teja), repdapuid «I opox moceBHON».

JlabopaTopHblie U NpaKTHYECKHe PadoOThI:

Jlaboparopnasi padota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTMOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoanpukanmoOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOW.

Jlaboparopnas pab6ota Ne 7. « AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE€ U aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOXKIAEHUE CEJIEKIUU U JOMECTUKALMA.
Yuenne H. U. BaBuioBa 0 1leHTpax MPOUCXOXKIECHUS M  MHOTo00Opa3us
KyJIbTYpHBIX pacTeHuil. LIeHTpbl MpOMCXOXKIAEHUS IOMAIITHUX KUBOTHBIX. CopT,
nopoJa, ITaMM.

CoBpeMeHHbIe METOABI CeNeKIIUU. MaccoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUHM U KHUBOTHBIX. OlleHKa 53KcTepbepa. BIM3KOpOACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHug. CKpenMBaHUE YHCTHIX JIMHUMA.
['erepo3uc, wnu rubpunHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuamzanus u e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 W
NOJIyYEHUE TOJHUILUIONAOB. JOCTMXKEHUS CENeKIUMU pAacCTeHUHl, JXKUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpacib NPOU3BOACTBA. ['€HHAss HWHXKEHEpHs. ITaribl
co3nanus pexkomOumHantHoW JIHK wm Tpancrennsix opranusmoB. Kierounas
uxeHepus. Knerounele KynbTypbl. MUKpPOKJIOHAJIBHOE Pa3MHOKEHUE PACTECHHM.
KiloHnpoBaHne BBICOKONMPOAYKTHUBHBIX CEIbCKOXO3SICTBEHHBIX OPTraHU3MOB.

Okojoruyeckue W dTUYeckue  mpoobmembl. MO  —  reHeTmyecku
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmumel 1 cxembl: Kapta «lIeHTpBI MPOUCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl qoMamHuX XKUBOTHBIX», «CopTa KyJbTYPHBIX
pacteHuit», «Otnanéunas rudpuauzanusy, «Padotel akagemuka M. @. lBaHoBay,
«Ilomuammmonaus»y, «OOBEeKTH OuWOTexXHONOTHN», «KiIeTOUHBIE KYIBTYpHl U
KJIOHUpOBaHUE», «KOHCTpyrpoBaHUE B IEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJISKU TUIOJIOB M KOPHETIOIOB TUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHblie U IpaKTHYECKUE PadOThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTMIKEHUS CEJIEKLIHUH PACTCHUN U
KUBOTHBIX (Ha CEJIEKIITUOHHYO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATEAbHBIM  yY4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaToOpuIio
arpOyHHUBEPCUTETA WM HAYYHOTO LEHTPA)».

11 KJIIACC

Tema 1. DBoTIOLIMOHHAS OMOJIOTHS.

[IpeanochIku BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOpUU. DBOIIOLMOHHAS
Teopust U e€ MecTo B Ouosioruu. BrusHME HBONIONMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa H3BoNONMHU. [lameoHTONOrMYECKHE: TOCIENI0BATENBHOCTD
MOSIBJICHUST BUJIOB B MaJIEOHTOJOTHYECKOM JIETONMHUCH, TEPEXOJIHbIe (POPMBI.
buoreorpadudeckue: cxoAacTBo u paznudue ¢payH u Gaop MaTepPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA W PA3Iu4usi AMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIIPHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJIOTHYHbIC,
pPyIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTed y BceX
OpraHu3MOB.

OpomtounonHass Tteopusi Y. Jlapeuna. Ilpeanochbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYIIME CHUJIBI 3BOJIIONMU BHUAOB 1o JlapBuHY (M30BITOYHOE
pa3MHOXEHHUE TPU OTPAHUYEHHOCTH PECYpCOB, HEOIpeAes€HHas W3MEHUYHUBOCTD,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Bosironnu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosorus. [lomymnsiius kak equHUIA BUA U BOJIOLNH.

JIBxymiue cuibl (pakTophbl) SBOJIOIUK BUAOB B NMpHUpoje. MyTallMOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHYMBOCTh. [lOMyNsiMOHHBIE BOJHBI W JApend
reHoB. M3omsammst u Murpaus.

EctectBeHHbii 0TOOp — HampaBisomuii Qakrtop sBomronuu. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHM3MOB Kak pe3yibTaT »dBoJIoNUU. [Ipumepsl
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMop(h03bl U UNOATATITAIIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUHU:  (QUIeTUYECKAs, JIUBEPTEeHTHA,
KOHBEPIreHTHas, mapauiesibHas. HeoOpaTuMoCTh 3BOJTIONNN.

[IpoucxoxkaeHue OoT HecleuHaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crenuanu3anus. AJanTuBHAS pauaIus.

JdeMoHcTpanum:



[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. Ceepuos.
Tabnuiiel v cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOoAbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Popmbl  OOppOBI  3a
CyLIECTBOBaHUE», «EcTecTBEeHHBIH 0TOOP», «MHOroodpasne COpTOB PACTEHHII,
«MHoroob6pasue IIOpOJ  JKUBOTHBIXY, «Ilomyamum», «MyTtauuoHHas

U3MEHYUBOCTEY, «Apomopdo3b», «Manoamantamumy», «OOmas gereHepanus,
«/IBmxkymme cuibl sBomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsuna», «boprba 3a cymectBoBanuey, «IIpucnoco6I€eHHOCTs OPraHU3MOBY,
«["eorpadpuyeckoe BuA000pa3oBaHue, « IKOJIOTUYECKOE BUI000pA30BAHHE.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3IMUHBIMU TUTIAMH OKPacCKH,
HA0Op TUIONIOB M ceMsiH, Koyuiekius «IIpuMepsl 3alIUTHBIX TPUCIOCOOJICHUHN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABIICHHS JBOJIOIUNY», 00BEMHAS MOJEIh
«CTpoeHHEe TOJIOBHOTO MO3Ta TO3BOHOUYHBIX Y.

buoreorpaduueckass kapra wmupa, KkoJuiekius «DopMbI COXPaHHOCTH
HUCKOMAE€MbIX JKMBOTHBIX M pacTeHWi», Mojaenb anminukauus «llepexpéct
XpOMOCOM», BIIaHbIe Tipemnapartsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozodwmiay (Hopma, mytaruu (GOpMbI KPbUIBEB U
OKpacKH TeJia).

JlaGopaTopHble M npakTHYecKre padoThI:

JlaGopatopnast pabora Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onucanue MPUCTIOCOOJIEHHOCTH OpraHU3Ma M
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HuKHOBeHME U Pa3BUTHE KU3HHU HA 3emuIe.

JloHayuHblE TpPEACTABICHUS O 3apOXKICHHM >KU3HU. HayuHble TUNOTE3bI
BO3HMKHOBEHHUSI JKM3HM Ha 3emuie: aOWOTeHe3 M TMaHCIepMus. XuMuYecKas
HBOMIOIUS. AOHOTEHHBI CHUHTE3 OPraHUYECKHX BEIIECTB U3 HEOPTraHWYECKHUX.
DKCNEpUMEHTAIIBHOE MOATBEPKACHUE XUMUYECKOH 3BoJIoMU. HavanbHbie 3Tambl
ouonornyeckoit »Bomroruu. ['mnoreza PHK-mupa. dopmupoBanne memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKHM M UX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. [laneoszoiickas 3pa u €€ mnepuoabl: KeMOPUUCKUH,
OPJAOBUKCKHM, CHUITYPUHUCKHN, J€BOHCKUI, KAMCHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o3oiickas 3pa ©W €€ NEepUuoAbl: TPUACOBBIM, HPCKUH, MEIOBOM.

KaliHo30iickas 3pa u €€ nmepuoapl: NajleoreHOBbINM, HEOTE€HOBBIM,
AHTPONOTE€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M TeOJIOTMYECKUX MpoueccoB. OCHOBHBIE JTAIbI
ABOJIONMKM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMop(do3bl y pacTeHUU U
XKUBOTHBIX. [l0osiBIIEHUE, paCIBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECKOro MHpa Kak OTpakeHHe 3Boyonuu. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIINbl OPTaHU3MOB.

OBOJIIOIMS YeI0OBEKa. AHTPONIOJIOTUS KaK Hayka. Pa3Burre npencraBieHui o
MIPOUCXOXKIAECHUN YeJIoBeKa. Meroasl u3ydyeHus anTponoreHe3a. CxonacrtBa H
pa3yInyuus 4eJ0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHUE YEJIOBEKA.

JBwxkymme  cuibl  ((akToOpbl) — aHTPOIOTEHE3a. HacnencteenHnas
U3MEHYMBOCTh U  €CTeCTBEHHbIH oTOOp. OOIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJIICHUE OPYAUN TPyAa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTAaIUM U BETBU DBOJIIOIMU YEJIOBEKA: ABCTPAIONUTEKH, YeIoBEK
ymenbi, Yenosek npsamoxoxsaumui, YesoBek HeaHIepTalbCKui, Yenosek
pasyMHbIid. Haxoakw HCKOINaeMbIX OCTaTKOB, BpPEeMs CYIIIECTBOBaHUS, 00JaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (dKBaTOpUalibHAsl),  MOHTOJIOWTHAS
(a3maTcko-amepukaHckas).  UepTsl  NPUCIOCOOJEHHOCTH  MpEICTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBUAM CYIIECTBOBAaHMs. EIMHCTBO 4YEIIOBEUYECKHUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. WM. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupe! 1 cxembl: «Bo3unkHoBeHne CoJIHEUHOH cHCTEMBI», «Pa3Burue
opraHuyeckoro wmupa», «PactutenbHas KieTka», <« KHUBOTHasi  KIETKay,
«IIpokapuotnueckas kierka», «COBpeMEHHasi CUCTEMa OpPraHUYECKOr0 MHUpPay,
«CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHHUS 4YEIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOJIOK  MPEIAKOB
COBPEMEHHOI'0 4YeNOBeKa», «llpeBHenmue moam», «/IpesHue mroam», «llepsbie
COBPEMEHHBIE JIIOAN», «HeI0oBeYeCKUe pach».

O6GopynoBanue:  Mymsku  «[Ipoucxoxknenue  yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTalblla, KPOMAHbOHIIA), CJIEHNKH WIH
M300pKEHUS KaMEHHBIX OpYyIud TMEepBOOBITHOTO YelIOBEeKa (KaMHHU-YOIIIEPHI,
pyOmma, ckpebna), TeOXpoHOJOTHYecKas Tabmumna, Koyekuus «DopMel
COXPaHHOCTHU UCKOIAEMBbIX )KUBOTHBIX U PACTECHUL.

JlaGopaTropHble M IpakTHYeCcKHe padoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHre MCKOMaeMbIX OCTATKOB PACTEHUH U
KABOTHBIX B KOJUIEKLIUAX).



DKCKypeust «IBONIOLUS OPraHMYEecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WA KpaeBeAUYECKUI My3eil).

Tema 3. OpranusMsl U OKpYy:KaOAs cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3Jiesibl SKOJOTUU. MeTOo bl HKOJIOTMYECKUX
UCCJIEeI0BaHUN. DKOJIOTUUECKOE MUPOBO33PEHNUE COBPEMEHHOTO YeIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (aktopel. Kiaccudukanus 5sKoioruueckux (akToOpoB:
abuotuyeckue, OWMOTHYECKHME U aAHTPOINOreHHble. JIeHCTBUE SKOJIOTHYECKHX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. POTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JIEWCTBUIO  aOMOTHYECKUX  (haKTOPOB.
buonoruyeckrue puTMBI.

buornueckue (bakTopshl. Buner  OGuotmyeckux B3aUMOJICHCTBUN
KOHKYPEHIIUS, XMIIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapazutusm, koomnepaius,
MYyTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HayeHue OWMOTHYECKUX B3aUMOJECUCTBUNA MJisi CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomysssiuu. (OCHOBHBIE TOKa3aTelH
HNOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, HPHUPOCT,
murpanus. [[nHaMuKa 4uCI€HHOCTH MOMYJISUUNA U €€ PEeryIIsIusl.

JdeMoHcTpanum:

[Toptpersl: A. I'ymbonbar, K. @. Pynse, O. ['ekkes.

Tabnuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®Doronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTH MOMYJISIuU UHPY30pUH-Ty(enbkuy, «[lumespie nenm».

JlaGopaTopHble ¥ npakTHYecKHe padoThI:

Jlabopatopnas pabora Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTU PACTCHUI U3
Pa3HBIX MECT OOUTAHUSY.

Jlabopatopnas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEycay.

[Tpaktuueckas padora Ne 2. «[loacuéT MIOTHOCTH MOMYJISAINUNA PA3HBIX BUIOB
PaCTEHHI.

Tema 4. CooduiecTBa U 3KOJIOrHYeCKHE CHCTEMBI.

Coo0mectBo oprann3moB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BUIOBAS,
MpOCTpaHCTBEHHAs, Tpodudueckas (mumeBas). Buasl-momuHanTel. CBsi3u B
ouoreHose.

Dkosioruyeckue cucrteMbl (dkocucTembl). I[loHsitue 00 »sKocuctemMe H
ouoreoneHosze. OYHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B DKOCUCTEME.
Tpoduueckue (nuiieBble) ypOBHU »HKOcUCTeMBbI. [luieBble Lenu ©  CETH.
OcCHOBHBIE TIOKAa3aTeNu SKOCHUCTEMBbI: OuoMacca, MPOAYKLUHA. ODKOJOTHYECKUE
NUpamMubl: MPOJAYKLIHMH, YHUCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CaMOperyJsiuus, pa3Butie. CyKiueccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE  DKOCHUCTEMBI.  ATPO3KOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruyeckoe 1 X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak @akrtop ycroilumBocTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3eMIe.

VYuenne B. U. Bepnaackoro o Ouocdepe. I'paHuiipl, coctaB U CTPyKTypa
ouocdepnl. XKuboe BemecTBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ00aJIbHOM 3KocHCTeMbl. J{MHaMHueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOTC€OXUMHUUYECKUE IUKIIBI 3JIEMEHTOB (yriaepoja,
azora). 30HAIbHOCTh Orocdepnl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBO B Onocdepe 3eMin. AHTpONIOTeHHBIE U3MEHEHHS B Orocdepe.
['mo6abHbIE KOTOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHuE IIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6unopa3zHooOpasusi Kak OCHOBa ycTounBocTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUSI TPUPOAHBIMU PECYpCaMU U HX HUCHOJb30BaHue. JlocTmxeHus
OMOJIOTHY U OXpaHa MPUPOIBIL.

JdeMoHcTpanum:

IToptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpr u cxembl: «llumessie menm», «bUOIEHO3: COCTAaB M CTPYKTYpay,
«IIpuponubie cooOmectBay, «llenmu nuTaHus», «IKOIOrHYECKas NUPAMHIAY,
«buocdepa u yenosek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, «DKOCUCTEMA
XBOMHOro  Jjeca», «buoneHos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIC  BO3JACHCTBHUS Ha MNPUPOAY», «BaxHenmme HCTOYHUKHU
3arpsA3HEHUs BO3/yXa M FPYHTOBBIX BOA», «llouBa — BakHelllas COCTaBIISIONIAS
ouochepry, «DakTopsl aerpaganuu nouBy, «llapaukoBeiii 3¢ dexT», «DakTopsI
PaAMOAaKTHBHOTO 3arpsisHeHHs Ouocdeps», «OO0mas cTpykTypa Ouocheps,
«Pacnpoctpanenne xu3Hu B Ouocdepe», «O30HOBBIT dKpaH OMocepb»,
«Kpyrosoport yriepona B 6nocdeper», «KpyroBopor azora B mpupoie».

O6opynoBaHue: MoOJeNb-aNmuIMKaus « TUmudHbIe OUOIEHO3BI», TepOapuid
«PactutenpHble co00IIeCTBaY, KoJeKuu «buorienos3y», «Bpeaurenu BaxkHEHUIIINX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TrepOapum U KOJUJICKIMHM pACTCHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM SKOJIOTMYECKUM TpyIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoii ®enepauuu, H300paK€HUS OXpPaHAEMbIX BUIOB
paCTEHHUH U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA [IPOI'PAMMBLBI 11O
bNUOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiuBarTCsS TpeOOBaHUS K pe3ylbTaTaMm
OCBOCHHUSI  OOydYalolIUMHCST TporpaMM  CpeaHero  o0mero  oOpa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType NMYHOCTHBIX pE3yJbTaTOB OCBOEHUA mpeamera «buomorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OO0YYArOIUMUCS POCCUUCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTH
U CaMOONPEJACIICHUIO, HalWyue MOTUBAIlMM K OOydYeHHIO  OWOJIOTHH,
I[eJICHANIPABIIEHHOE pAa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OMOJIOTUUECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaKOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JEATEbHOCTA 1[IEHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKaMH, TPUCYIIUMU CHCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIUYKME HSKOJOTHMYECKOTO IMPAaBOCO3HAHUSA,
CITOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUS Npeamera «buonorus» mpocturarorcst B
€IUHCTBE Y4YeOHOWM M BOCIHUTATEIBHOM JESATEIBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE NMpaBUIaMU M HOpPMaMU
MOBEJICHUS U CIIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS H
CaMOpAa3BUTHS, PA3BUTUA BHYTPEHHEW TO3UIMK JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TpyJa U CTapIlIeMy IOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCEPEKHOIO OTHOMICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pPE3ynbTaThl OCBOCHMs ydeOHOro mnpeaMera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTH U CITIOCOOHOCTh O0YYArOIITUXCS PYKOBOICTBOBATHCS
chopMHUpOBAaHHOKM BHYTPEHHEH MO3WIKMEH JHYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAllM{, TIO3UTUBHBIX  BHYTPEHHUX  YOEKIECHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCUHCKOIro OOIIeCTBa, PACIIMPEHUE KU3HEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B MPOIECCE PEATM3AIMA OCHOBHBIX HAIpaBIICHUMN
BOCIIUTATEIIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOT0 BOCTIMTAHUSI:

c(hopMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UIIMU 00yJaIOmIerocsl Kak aKTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCHUHCKOTO O0IIECTBA;



OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IMpaB U O0O0S3aHHOCTEH, YBa)KEHUE
3aKOHA M MPaBOIMOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH MPU  CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHITH €€;

YMEHUE YYUTHIBATh B CBOMX JCHCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IMPOLECCE COBMECTHOIO BBITIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX U UCCIEAOBATEIBCKUX 3aJa4, YBaXKUTEIBHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB TPU OOCYXJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIAaTPHOTHYECKOTO BOCIIUTAHUSI:

c(hopMUPOBAHHOCTH POCCUUCKOU IrPaXIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUSI K CBOEMY HApOJy, UYYBCTBA OTBETCTBEHHOCTH IMEpPE]
Ponunou, ropmoctn 3a cBOM Kpau, cBOKO PoauHy, CBOW S3BIK M KYJIbTYpY,
IIPOIIIOE U HACTOSIIEE MHOTOHALIMOHAIILHOIO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOAHOMY HACIEAUIO U NMAMSTHUKAM IPUPOJIHI,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJOTHUH, TMOHUMAHUS 3HAYCHHUS OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeitHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIIy>)KeHHIO W 3ammuTe OTedecTBa,
OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

OCO3HaHUE TYXOBHBIX LIEHHOCTEN POCCHIICKOrO Hapoa;

c(hOpMHPOBAHHOCTH HDABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHWE JMYHOrO BKJaJa B TIOCTPOEHHE YCTOWUMBOro OyAyllero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTEIISM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHHATHS L[EHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTeTHYECKOT0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOUIIEHHWE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOrO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOIICHUH;



IIOHUMAHUE SMOLMOHATIBHOTO BO3JICHUCTBHUS KUBOM IIPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B pa3HbIX BHUJaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAU€CTBA TBOPUECKON JTUUHOCTH;

5) ¢usnyeckoro BocnuTaHHA, GOPMHUPOBAHHUS KYJIbTYPbI 30POBbSI H
IMOIMOHATBLHOTO 0JIATOTOTyYHsA:

NOHUMAHUE W peanu3alus 3J0pOBOTO W 0Oe30macHOro olpasza KU3HU
(3mopoBoe  mUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TpaBUJI U HOPM,
cOaaHCUPOBAHHBIN pEXUM 3aHATUM M OTIbIXa, peryysipHas dunueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPU3UYECKOMY U TICUXUUYECKOMY 370POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBUJI HWHIUBUAYAJIBbHOTO U  KOJUJIEKTUBHOT'O
0€301acHOr0 MOBEACHUS B CUTYalIUIX, YTPOXKAIOIINX 3JI0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEAHBIX MPHUBBIUEK (yMOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHKOB, KypEeHHUS);

6) TPy/10BOI0 BOCTIMTAHMSA:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYI0JIHO0HUE;
TOTOBHOCTh K aKTUBHOM JEATEIbHOCTU TEXHOJOTHUECKON U COIMaIbHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHLHO

BBITIOJHATH TAKYIO EATEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaM NnpodecCHOHAIBHON JESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oynymed mpodeccunt U peaTn30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0 W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIIUTAHMS:

AKOJIOTHYECKHU IIesieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHMS;

MOBBIIIICHUE YPOBHS DKOJOTHYECKON KyJIbTYypbl: TPUOOPETEHHE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA s
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00aJBPHOTO XapaKTepa JIKOJIOTHYECKUX MpoOJeM W TyTel uX
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MPUOOpETaeMble TMPU HW3YYEHUH OUOJIOTHHU
3HaHWSI W YMEHUS TPU PEHICHHH TNpPOOJeM, CBA3aHHBIX C PaAlMOHAIBHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOCHNE  TpaBWJ  TOBEACHUS B TIPHUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHHWE paBHOBECHS B SKOCHCTEMAaX, OXpPaHy BHJIOB,
IKOCHCTEM, OMoChepsl);



AKTMBHOE HENPUATHUE JEUCTBUM, MNPUHOCAIIMX Bped  OKpYyKarouen
MPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATh HEOJIArONpUATHBIE SKOJOTUYECKUE
ITOCJEACTBUS MPEANIPUHUMAEMBIX JEUCTBUI U NIPEAOTBPAILATh UX;

HaJIMYUE PA3BUTOTO IKOJOIMYECKOTO MBILIJICHUS, SKOJIOIHYECKOU KYIbTYPHI,
OIbITa NEATEIbHOCTH JKOJIOTUYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM U COLUAIBHOM
IIPAKTUKE, TOTOBHOCTH K Y4YaCTHUIO B MPAKTUYECKOU IEATEIBHOCTU DKOJIOTUYECKOU
HaIpPaBJIECHHOCTH;

8) HEeHHOCTH HAYYHOT'0 TIO3HAHMS

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKHd M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MHUPE;

COBEpILIECHCTBOBAHUE SI3BIKOBOM M YMUTATEJIbCKOM KYJIBTYPbl KaK CpEICTBa
B3aUMOJEHCTBHS MEXKY JIFOAbMHU U O3HAHUS MUPA;

NOHMMaHWe creuuukn OMOJOTrMM Kak HayKd, OCO3HaHUs e poiikd B
(GbopMHUpPOBaHUHN PALMOHATBHOTO HAYYHOT'O MBIIIJIEHUS, CO3/JaHUM IEJOCTHOTO
Npe/CTaBlIeHus 00 OKpYXKarolleM MHUpE KaK O €IMHCTBE MPHUPOJbI, YeJIOBEKa U
oOmecTBa, B TMO3HAHMM MPUPOAHBIX 3aKOHOMEPHOCTEW U peUIeHUU MpodiieM
COXpPaHEHHUsI IPUPOJHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU Ui COBPEMEHHOM IMBHIM3AINU:
oOecrieyeHus: HOBOT'O YPOBHS DPAa3BUTHS MEIUIMHBI, CO3JaHUE MMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pelIaThb PEecypcHble  MPOOJIEMbl  pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECcypcoB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTUYECKUX 3HAHUH B LEIAX
MOBBIIIIEHUSI  OOIIEH KyJIbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIIMOHAIBHOW T'PAMOTHOCTH O0ydYaromuxcs, GopMUPyEeMOii
MIPU U3y4EHUN OUOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJIOB ITO3HAHUSA, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJydyaeMble 3HAHUS [UIsI aHAIW3a |
OOBSICHEHHSI SBJICHUI OKPYXAIOIIET0 MUpAa U MPOUCXOIANINX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIIOUYEHHS Ha OCHOBE HAay4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LEJIbIO MTOJIYYEHHUs JOCTOBEPHBIX BBIBOOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pemIeHwus Mpo0JIeM B peabHBIX )KU3HEHHBIX CUTYAIUX;

OCO3HAaHHE LEHHOCTH HAYYHOM JAEATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U HCCIIEOBATEIBCKYIO IEATEIBHOCTh MHANBUYAIBHO U B TPYIIIE;



FOTOBHOCTh M  CHOCOOHOCTH K  HEOPEpPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUU MO OWOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJIBTATbI

MeranpenMeTHbIE pe3yibTaThl OCBOEHHUSA ydeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i (OPMHUPOBAHMUS MHUPOBO33PEHUS OOYHAIOMIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAy4YHbIE MOHATUSA, OTPAXKAIOIINE
LEJOCTHOCTh HAyYHOM KapTHMHBI MHpa M CHEHU(PUKY METOJI0OB TMO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEprus, SBICHHUE, MPOLECC,
CUCTeMa, Hay4yHbIM (akT, NPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,

UcclieloBaHue,  HaONIOJIeHWe,  HM3MEpPEHUE,  OSKCIEPUMEHT U JPYTuXx),
yHUBEpCAJIbHbIE Yy4eOHbIe JeilcTBHs (MTO3HABATENbHbIE, KOMMYHUKATHBHBIE,
PETYIISITUBHBIE), o0ecreynBaoIne dbopmupoBaHue (G yHKIMOHATBHON
IPaMOTHOCTH UM  COIMAIBHOM KOMIIETEHLIUH OOYy4YaloIIMUXCS, CHOCOOHOCTH
oOyyaroumxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHMS M  YHUBEpPCaJbHbIC Yy4YCOHBIC JCHCTBUS B
MO03HABATEIBHON U COLMATIBLHON MpPaKTHKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CpPEAHETro OOIIero
o0pa30BaHus JTOJKHBI OTPaXKaTh:

OBnagenne YHHBepPCAJIbHBIMHU yueOHBIMU MO3HABATEIbHBIMH
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHS:

CaMOCTOATENTbHO  (QOPMYNIHpPOBAaTH W aKTyaJlu3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUW 3HAHUNA TPHUEMBI JIOTHUYECKOTO MBIIICHUS
(aHanu3a, cuHTE3a, CpaBHEHMsI, KiIacCUUKaIlMU, 0000IIeHHS ), paCKPhIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU MTOHSATHUSMU );

OTpeNeNsITh LETH JeATeTLHOCTH, 3a/iaBasl IMapaMeTpbl M KPUTEPUH HX
JOCTHXKEHUS, COOTHOCUTH PE3yIbTaThI JEATEILHOCTH C MOCTABICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMOJOTHYECKUE TTOHITHS 111 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pPaCCYXICHUS (MHIYKTUBHBIC, JIETyKTUBHEIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PaccMaTPUBAEMBIX
SBJICHUSX, (DOPMYTUPOBATH BBIBOIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJENBbHBIE  CpEICTBa IS MIPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHWN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTHBOPEYMH  Pa3HOTO  pOAa,  BBIIBICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palatrbiBaTh IUIaH pEIICHUs MPOOJIEMbI ¢ YYETOM aHalv3a UMEIOLIUXCS
MaTepHATBHBIX K HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICSITCIILHOCTD, OIICHABATh COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OIICHUBATh PUCKU TIOCIIEACTBUN JACATEIHBHOCTH;

KOOPJWHUPOBATh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  pPeajbHOTO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS,

pa3BHBaTh KPEATHBHOE MBIIIUICHHE MPU PEIICHUN XU3HCHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEAOBATEIBCKOW M TPOCKTHOU JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHWsl MpoOJieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHYCCKUX 33124, TPUMEHEHU IO
Pa3IUYHBIX METOIOB TIO3HAHUS;

UCIIOJIb30BaTh Pa3IUYHBIC BHUILI JACATCIBHOCTH IO TIOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPIPETAIMH, PEOOPa30BaHUI0O W MPUMEHEHUI0 B Y4YCOHBIX
CUTYaIlUsSX, B TOM YHCJIE TIPH CO3JIaHUU YYCOHBIX U COIIMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAyYHBIN THI MBIIUICHHS, BJIaJICTh HAYYHON TCPMHHOJIOTHEH,
KITFOYEeBBIMU TIOHATHUSMH U METOJIAMU;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIC 3a/Jauyd B 00pa30BaTEIbHOU
TESITeTLHOCTH M )KU3HCHHBIX CUTYaIUAX;

BBISIBIIATH IPUYMHHO-CJICACTBEHHBIC CBS3W W aKTyaJU3upoOBaTh 3ajadvy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI I JO0Ka3aTelhCTBa
CBOMX YTBEp)KIICHUH, 3a1aBaTh apaMeTpbl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJIE€ PEIICHUS 3aJadyd  Pe3yibTaThl,
KPUTHYECKU OIICHWBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTyaIlUsiM, OIICHMBATh TNPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITH IIEJICHANPABICHHBIN MMOUCK MIEPEHOCa CPENICTB U CIIOCOOOB
JeHCTBUS B IPO(ECCHOHATBHYIO CPEy;

YMETh MIEPEHOCUTD 3HAHUS B MTO3HABATEIHLHYIO U MPAKTHYECKYIO 001acTH
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE UJCH, PEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHHS,
CTaBUTH POOJIEMBI U 33/1a49H, JOMYCKAIOIIHNE aIbTEPHATHBHBIC PEIICHUS.

3) pa6oTta ¢c uH(popMaIHeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUYECKUX CIIOBApSAX U
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATN3UPOBAThH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (DOPM MPEACTABICHHS, KPUTUYECKH OIICHUBATH
€€ TOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTH;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIbI MPU TIOUCKE U
otOope Ouonornueckoi MHGOpMALUK, HEOOXOIUMON ISl BHIMIOJHEHUS! y4eOHBIX
3azay;

NpPHOOPETAaTh OIBIT KCIOJAB30BaHUSA HWH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3TINIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO ~ BBIOMpATh  ONTHUMAIBHYIO  (GOpPMY  TIPEICTaBIICHUS
Oounonornyeckoit mHGopMarK (CXeMbl, TpadUKH, JHArpaMMbl, TaOIHIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAY4YHBIM SI3bIK B KayecTBE CpeACTBA Npu padore
Ouojornyeckoil MHPOpMAIMEH: TPUMEHATh XHUMHUYECKUE, (QUIHUYECKHE W
MaTEMaTUYCCKUE 3HAKW W CUMBOJIBI, (DOpMyJbl, abOpeBHATypy, HOMEHKIATYPY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJCTh  HABBIKAMH  PACIO3HABaHWsS W 3alMTBl  HWH(OpMAIIUH,
MH(GOPMAIIMOHHON 6€30NMaCHOCTH JIMYHOCTH.

OBiageHue yHUBEPCATbHBIMUA KOMMYHUKATUBHBIMY JeHCTBUSIMMN:

1) o0menme:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BCeX chepax >KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHU TO CYIIECTBY OOCyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTENIHHO BBITIOJHEHUS TpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTH MO3UIUN JAPYTUX YYACTHUKOB
Jaiora Uiv JUCKYCCUH );

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHs, TMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIWH,
YMETh CMSITYaTh KOH(MDIUKTH U BECTU MEPETOBOPHI;

BJIQJIETh PA3NMYHBIMU CIIOCOOAMH OOIIEHHS M B3aUMOJCUCTBHS, MOHUMATh
HaMEPEHUS JAPYTUX JIOJIeH, TPOSBISATh YBAXKUTEIBHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEKTHOU popme HopMyIupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTUYHO HM3JIAraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs eI TeJIbHOCTD:

NOHUMATh M HCIIOIB30BATh MPEUMYIECTBA KOMAHIHOW W WHAWBHUIYaJIbHOM
paboThI U perIeHNH OUOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJICHCTBHS NP PEIICHNN yIeOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JCHCTBHM C y4E€TOM OOIIHX
WHTEPECOB M BO3MOKHOCTEH KaXKJOTO WieHA KOJUICKTHBA;



IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIBHOCTH, OPraHUu30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA IO €€ NOCTUKEHUIO: COCTABIATH IUIAH JCWCTBUU,
pacupenensaTh poid ¢ YYETOM MHEHUHM YYaCTHHUKOB, OOCYXAaTh pe3ylbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOrO0 YYACTHUKA KOMAaHIbl B
o0 pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE TIPOEKTHI, OLEHHWBATh HAEU C TO3ULIUUM HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIAITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PaA3IMYHBIX
CUTYalUIX, IPOSBIATH TBOPUECTBO U BOOOpaKE€HUE, ObITh MHUIIMATUBHBIM.

OBiaseHne yHMBEPCAJIbHBIMHY PeryJIsiITUBHBIMH ACHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBICHUS MpodJieM U UX
pelieHus B )KU3HCHHBIX U YYCOHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OHOJOTMYECKUX 3HAHUW I1I€JIeBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUAX M MOCTYIKax MO OTHOIICHUIO K KUBOW IPHUPOE,
CBOEMY 3JI0POBBIO U 3JOPOBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO NIESITENIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U JKU3HEHHBIX CUTYaLUIX;

CaMOCTOSATEJILHO  COCTABJISITH IUIAH PEIICHHs Tpo0iemMbl €  y4EToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMK{ y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHIH;

JieaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OIICHUBATh MPUOOPETEHHBIH OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMUPOKON SPYIUIIUU B
pa3HbIX 00JIaCTAX 3HAHWM, TOCTOSHHO TMIOBBINIATH CBOW 00pa3OBAaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JECATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIENISAM;

BJIQJICTh ~ HABBIKAMH  TIO3HABAaTENBHON  pediekcmr Kak  OCO3HAHUSA
COBEPIIAEMBIX JACHCTBUA M MBICIUTENBHBIX IIPOLIECCOB, HX pPE3yJbTaTOB M
OCHOBAaHHM, HMCIOJIb30BaTh MPUEMBI PEPIIEKCUN I OLEHKH CUTYyallluH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHMBAaTh PUCKM W CBOEBPEMEHHO IIPUHMMATh pELIEHHA II0 HX
CHWKEHUIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IIPU AaHAJIW3€ PE3YIbTAaTOB
NEATEIbHOCTH;

3) npuHATHE ceOs U IPyTrUX:

MPUHUMATh ce0s, MOHUMAask CBOM HETOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl APYIHX @PU AHAIW3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MUP € TIO3ULUU IPYTOr0O YeJIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHbie pe3ynbTarhl OocBoeHusi mporpammbl COO mo Ouosoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue ajs yueoHoro npeamera «bruonorus»
Hay4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEWCTBUI MO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JIEATCIBHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3JUYHBIX YUYEOHBIX CHUTyallUsX, a TaKK€ B peajbHBIX
KU3HCHHBIX CHUTYyaIlUsAX, CBSA3aHHBIX C Owojorueil. B mporpamme mnpenMeTHbIe
pe3yabTaThl IPEJACTABICHBI IO TOJaM 00yUYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUSA yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OHOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHWU COBPEMEHHON €CTeCTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOTO MHMPOBO33PEHHUS, O BKJIAJAE POCCUHUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  Pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOM
IPAMOTHOCTHU Y€JIOBEKA JJIsI PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJEpKaHHE OMOJOTHUYECKHX TEPMHHOB W TIOHSTHIA:
KU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIeCTB M IMpeBpalleHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIALMs), YPOBHEBAs OpraHU3alsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOYKIIHS), HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OHOJIOTMYECKHEe Teopun (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas J0rMa MOJIEKYJIsapHOW Owuosioruu), 3akonsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHust (0 1ieHTpax MHOTO0Opa3us u
MPOUCXOXKIEHUS KyIbTypHbIX pactenunii H. Y. BaBunoBa), ompeaensiTb rpaHUIbI
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJAaMU HayYHOTO TTO3HAHUS B OMOJOTHU: HAOTIOICHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOIIECCOB W SIBICHHI, OpraHu3alusi U IPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIABMXKEHUE  THUIIOTE3bI, BBISIBJICHUE
3aBUCUMOCTH MEXAY HCCIEIyeMbIMU BEJIMYMHAMH, OOBSICHEHUE MOJYUYEHHBIX



PE3yJIBTaTOB, WCIIOJIb30BAaHHBIX HAYYHBIX TMOHSATHH, TEOPUH W 3aKOHOB, YMCHHE
JIeNaTh BHIBOABI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACIATH CYIICCTBCHHBIC NMPU3HAKA BHUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTraHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIECTB U MPEBpAIEHUs] SHEPTUU B KIETKe, (POTOCUHTE3A,
MJJACTUYECKOTO M HHEPreTHYECKOro oOMeHa, XEeMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, Pa3MHOXKCHHUS, WHIWBHIYAJIBHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOJTyYEHHBbIC 3HAHMS JUISI OOBSICHEHHS] OMOJOTHYECKUX
NIPOIIECCOB M SBJICHUH, JJI NMPHUHSTHS MPAKTHUYECKUX PEIICHWA B IOBCEIHEBHOMN
KU3HU C IeJbl0 obOecriedeHusi O€30MacHOCTH CBOETO 3J0POBbSI U 3I0POBBS
OKPYXAIOIIUX JIFOACH, COOTIOIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPYIKAOIIICH
NPUPOJHON Cpele, MOHMMaHUE HEOOXOJMMOCTH WCIOJB30BaHUS JIOCTHIKEHUN
COBPEMEHHOM ouosoruu U OMOTEXHOJIOTHUH I PAIMOHAJIBLHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE peliaTh DJJICMCHTApHbIC TEGHETUYCCKHME 3aJlayd  Ha MOHO- W
JUTHOPHUIHOE CKpEIIMBaHWE, CIICTUICHHOE HACIICIOBAHHUE, COCTABIISITH CXEMBI
MOHOTHOPHTHOTO CKpEIIUBAaHUS JUIS MpEJICKa3aHus HACJICOBaHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBINIOJHATH JTA0OpATOPHBIE M MpakTUYeckue paboThl, COOI0IAThH
npaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000pPYIOBaHUEM;

yMEHHE KPUTHUYECKH OIICHMBAaThb M HHTEPIPETHUPOBATH UHGOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKJIIOYAIONIYI0 I[ICEBJIOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOM MH(OpPMAIIMU, HAYYHO-TIOMYJISPHBIC
MaTepHalbl), STUYECKHE aCMEeKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJOTHUH,
MEIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO037]aBaTb COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOICHUS,
000011ass OMOIOTHYECKYI0 MH(MDOPMALMIO M3 HECKOJIbLKHUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUWHBINA anmnapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4ueOHOro mpeameta «buonorus» 6 11
Klacce OIDKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI ECTECTBEHHBIX HAyK, B (OPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHHCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKA IS PEUICHUS KU3HCHHBIX 3a/1a4;

YMEHHE DPACKPBIBATH COJEpKAHUE OMOJOTHYECKHMX TEPMUHOB M TIOHATHMN:
BH/JI, TOMYJISALMS, TeHOMOH/, dBOJIOLMS, ABMXKYIIHME CUIIBI ((PaKTOpbhI) IBOIIOINH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJI000pAa30BaHUE, YKOJIOTHUYECKHUE (DAKTOPHI,



DKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, [ENd IUTaHU,
AKOJIOTUYECKasl MUpaMuaa, OMOTreoleHos, onocdepa;

yMEHHE W3/araTh OHOJOTHYECKHe TEOpHH (IBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS OBOJIIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrsa K. M. Bapa, yepenoBaHusi IJIaBHBIX HalpaBiIe€HUN U
nyteit sBomoruu A. H. CeepuioBa, yuenust o ouocepe B. 1. Bepnaackoro),
OTIPECISITh TPAHUITBI UX TIPUMEHUMOCTH K KHBBIM CHCTEMaM;

YMEHHE BJIaJIETh METOJAaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHKME JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHWUH, OpraHW3allds W IPOBEICHUC
OMOJIOTUYECKOTO  DKCIIGPUMEHTA,  BBIIBI)KCHHE  THIIOTE3BI, BBISIBJICHUC
3aBUCUMOCTH MEXJYy HCCICIYEMbIMH BEIMYMHAMH, OOBSICHCHUE TOJyYECHHBIX
pE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSITHH, TCOPUNW W 3aKOHOB, YMEHHUE
JIeNaTh BBIBOABI HA OCHOBAHUH TIOJYYCHHBIX PE3Y/IbTaTOB;

YMCHHE BBIICIATh CYIICCTBCHHBIC IPU3HAKKA CTPOCHUS OHOJIOTHYCCKUX
O00OBEKTOB: BHJIOB, TMOIYJSAIHWH, TMPOJYIEHTOB, KOHCYMEHTOB, PpEIyIICHTOB,
OMOTeOIIeHO30B W JKOCHUCTEM, OCOOSHHOCTH TIPOIIECCOB: HACIICJCTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUsI, MPUCTIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHS DSKOJOTHYECKUX (PAaKTOPOB HA OPTraHM3MBI, IEpeHOCca
BEIIECTB W TOTOKAa HSHEPrUM B DSKOCHUCTEMaX, AHTPOIOTEHHBIX HM3MEHEHUU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOTreOXMMHUYECKHUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUA JJIsI OOBACHEHUS] OMOJOTUYECKUX
IPOLIECCOB M SABJICHUM, ISl MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEeJpl0 oOecreyeHus 0e30MacHOCTH CBOETO 370pPOBbS U 3I0POBBS
OKPYXAIOIIUX JIFOICH, COOMIOIEHUSI HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIEH
NPUPOJHON Cpele, MOHMMAaHUE HEOOXOIMMOCTH MCIOJBb30BaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTHUH [IJIS1 PAIIMOHATIBLHOTO TIPUPOIOIIOIb30BAHNS;

YMEHHE pelIaTh dJIeMEHTapHbIE OWOJIOTMYECKUE 3a7a4M, COCTABIATH CXEMbI
MepEeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LENH MUTaHUsA);

YMEHHE BBITIONHITH JTA0OpATOPHBIE M TpakTUYecKue paboThl, COOIIOIATH
mpaBmiIa Mpu paboTe ¢ yueOHBIM U TaO0OPATOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECKH OIICHMBATh M HHTEPIPETHPOBATH WH(HOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKJIIOYAIONIYI0 T[ICEBJIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MHGMOPMAINH, HAYTHO-TIOMYISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJ00aTbHBIE  JKOJOTUYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ass OMOJIOTHYECKYI0 UH(POPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAaMOTHO
WCIIOJIb30BaTh MOHSATUWHBIN anmapatr OMOJIOrUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM udpoBbie
Ne i/ pasi Konrtpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
bubmmoreka [IOK
1 b 2 :
MONOTHA Xax Hayxa 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M IX OpTaHHU3AIIHS 1 bubmmorexa [OK
p H https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
3 X i 8 1
MMHYECKHI COCTaB M CTPOCHUE KIICTKH httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 XK 6
FSHEACHTEILHOCTD TR https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHue 1 MHAUBUAYATbHOE PA3BUTHE 5 1 bubnuorexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTS U N3MEHUYNBOCTE 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edso0.ru/7f41c292
7 Cenexkuust opraHu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 P 1
C3CPBEHOC BPEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB ITO I[TPOTPAMME 34 0 4



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

11 KJIACC

KosaunuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS OMOIOTHSA 9 1 bubnmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnnorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 O 5 1
PratHsMbL H OKPY AIOHias cpenia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa M DKOJIOTUUECKUE CUCTEMBI 9 bubnmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 2.5



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
w/n Tema ypoka Beero Konrtpoiasbubie | IlpakTHyeckue mayueH s | 06paOBATEIbHbIE
padoThI padoTsbI
pecypcsbl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Mcnonp30BaHne Pa3TUIHBIX 1 0.5 bubmorera [JOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bubnuorexa [JOK
U UX U3yYCHHE https://m.edso0.ru/863e6564
4 XUMHYECKUH cocTaB KieTku. Bona u 1 bu6mmoreka [JOK
MUHEpaIbHBIE COJIU https://m.edsoo0.ru/863e674e
bubmuoreka [JOK
5 benku. CoctaB u crpoenue 6e1KoB 1 htts://m.eds00.ru/8636b72
DepMeHThI — OUOJIOTUYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha mpUMepe aMHIIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! YreBozL. T L https://m.eds00.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

bubmuoreka [JOK

8 HylIenHoBbIE KHCIOTEL AT https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeToabl U3y4eHUs bubnuorexa [JOK
Kkietku. Knerounas reopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1ienoctHas >kuBas
cucrema
CrtpoeHnue syKapuoTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHHi, )KUBOTHBIX, I'PHOOB H 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MHKpOIIperapaTax u ux
OITHCAHHEC
bu6mmoreka [JOK
12 OOMEH BeILECTB HlH META0OH3M https://m.edso0.ru/863e766¢
bu6moreka [JOK
13 Potocnres. Xemocnires https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 duepreTiieckui 0bmen https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTo3. JlaboparopHast
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 brbmaorexa IJOK
https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIlKa JTyKa Ha
TOTOBBIX MUKpPOTIpEnapaTax»»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancmiuus — GnocnnTes beria https://m.edsoo.ru/863e796e
18 Hexnerounslie ¢popMbl )KU3HU — bubnuorexa [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

BUPYCBI

https://m.edso0.ru/863e7540

bubmmoreka [IOK

19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. OTI010TBOPEHHE.
21 JlabopaTtopnast pabota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus NOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 NuauBunyansHOE pa3BUTHE bubnnorexa [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka o bubnuorexa [JOK
HACJIEACTBEHHOCTH U U3MEHYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MPU3HAKOB. MOHOTHOPHTHOE Bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpeIllMBaHHE
JluruGpuHoe ckperuBaHue. 3aKoH BuGorexa LIOK
25 HE3aBUCUMOI'0 HACJIEAOBAaHUA
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npu3HakoB. JlabopaTopHas pabota
26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnunoreka [JOK
MOHOTHOPUHOTO U TUTUOPUIHOTO https://m.edso0.ru/863e8c60
CKpeIIMBaHUs Y AP030(UIIBI HA
TOTOBBIX MHKpPOTIpErapaTax»»
27 I'enetuka moma. HacinegoBanue bu6nmoreka [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, CICIUICHHBIX C ITIOJIOM

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

N3menuusBocts. HenaciencrsenHas
M3MEHUYMBOCTB. JlaboparopHas

08 pabota Ne 6. U3yucHue 1 05 bubmmoreka [JOK
MOIM(UKATMOHHON N3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBO»

HacnencrBeHHasi "BMEHYMBOCTb.

29 JlabopaTtopHnas pabota No 7. 1 05 bubnuorexa [JOK
«AHanmu3 Mmytanuil y 1po30Quiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOTIpEnapaTax»

bu6mmoreka [IOK

30 Peneriia seroexa L https://m.edso0.ru/863e8d78
Peseprubiit ypok. O60011eHIE 11O

31 teMe «HacnencTBeHHOCTD U 1
HM3MEHUYMBOCTb OPTraHU3MOBY

bu6mmoreka [JOK

32 (Cenexiust Kax Hayka i npouece 1 https://m.edsoo.ru/863e9214

33 MeTobl 1 JOCTHXKEHUS CETICKIINU 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214

34 buoTexHosorus kak orpacip 1 bubnunoreka [JOK
MPOU3BOJCTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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 KJIACC

KoumnuecTBo yacoB DJIEKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Konrponbupie | Ipaxtirieckire u3yyeHusi | obOpa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS M METOJIbI €€ U3YUYCHHUS 1 bubnmorexa LHOK
https://m.edsoo0.ru/863ea20e
9 Hcropus pa3BuTus IpeACTaBICHUI 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6morexa [IOK
3 Miripoososrotus . https://m.edsoo.ru/863e9cle
[omynsimus kak >eMeHTapHas
€MHHULIAa BUJA U SBOJIIOLIHH.
4 Hi60p2TOpHil§[ pabota Jl\lfg 1 1 0.5 bubmmorexa [TOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrectBenHbIl 0TOOP M €10 GOPMBI 1 httos://m.edsoo.ru/863e9edo
Pe3ynbTathl sBOMIOLNN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPUCIIOCOOICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapakTepar»
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

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

HeobpaTumocTs 3BOITIONINN

Hcropust xu3uu Ha 3emiie U METOIbI

10 .
e€ U3yyeHUst

11 ['mnoTe3bl MPOUCXOKACHUS KUZHU bubnuorexa [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6

12 PazButue xu3nu Ha 3emiie 1o pam u bubnuorexa [JOK
Mepuo1am https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATAIbI 3BOJTIOIUU
PacTUTEIBHOTO U )KUBOTHOTO MHUpa.

13 [IpakTnueckast pabora Ne 1 05 bubnnorexa [JOK
«M3yueHne uckomaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8bc
pPacTeHHI U KUBOTHBIX B
KOJUTEKIIHSIX»

14 CoBpeMeHHas cucrema bubnuorexa [JOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE?) httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl ((hakTopsbl) bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YenoBeKa

18 Yenoseueckue pacel U IPUPOIHBIE bubnnorexa [JOK
aJanTalyy YeJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHrIit ypok. O6001IEHNE 11O

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»

20 DKOJIOTUs KaK HayKa

21 Cpenbl 0OUTaHUS U IKOJIOTUYECKUE bubnmnoreka [JOK



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

(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas paboTa Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmmoreia LIOK
https://m.edsoo0.ru/863eb10e
oburtanusy. JlabopatopHuas padota
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BHUTHE YEPEHKOB KOJICYCa»
bubmmoreka [IOK
23 buotiieckie ¢akTops https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas pabora
24 Ne 2 «[Toncyér moTHOCTH 0.5
MOMYJISIIIUI pa3HbIX BUAOB
pacTeHui»
o5 CooOmiecTBa OpraHu3MoB — bubnuorexa [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubmuorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKA3aTeNN SKOCUCTEMBI.
bubmuoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3kocucteM. Cykieccus
28 [IpupoaHbIE 3KOCUCTEMBI
29 AHTpPOIIOTE€HHBIE YKOCUCTEMBI
30 buocdepa — riodanbHas bubnuoreka [IOK
9KOCUCTEMA 3EMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [JOK

o6uocdepsl

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 Onochepe 3emim 1
33 CocytiecTBoBaHUE MTPUPOJIBI U 1 bubnuorexa [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo01IecTBa 1 IKOJIOTUICCKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO HACOB I10 34 95

[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

METOANYECKHE MATEPHUAJIBI IJIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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