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Pabouyasi nporpamma

1o yueOHomy npeametry «buosiorusi(0a30BbIi YpPOBEHb)»

I'po3umiii - 2023



PaGouass mporpamma mo yudeOHoMy mnpeamery «buosorus»(6a3oBblii
YPOBEHb).

PaGouas mnporpamma mno yueOHOMy Tmipeamery «buomorus» (6a30BbIi
ypoBeHb) (mpeaMeTHass o0nacth «EcTecTBEeHHO-Hay4yHbIE MpEAMETh») (Hanee
COOTBETCTBEHHO — MPOTpaMma 1o OMOJIOTUH, OMOJIOTHS) BKIIIOUAET MOSICHUTEIIBHY IO
3aIKCKY, COJIepKaHUE 00yUeHHU s, TUITAHUPYEMBIE PE3YJIbTAThl OCBOCHHUS ITPOrPAMMBI
1o OMOJIOTHH.

[TosicHuTenpHast 3amucKka OTpaXkaeT oOIMe IeMM W 3aJa4d  H3yYeHHUs
OMOJIOTHH, XaPAKTEPUCTUKY TCUXOJOTUYECKUX TMPEANOCHIIOK K €€ H3YUYeHHUIO
OOyJaroIMMHUCS, MECTO B CTPYKTYpE y4eOHOTO TIJIaHa, a TAKXKE TOIX0IBI K 0TOOpY
coJiep KaHusl, K OTPEICICHUIO TIIAaHUPYEMBIX PE3YIbTaTOB.

Conepxanne OOyYECHHS PacCKphIBAET COJEp)KATEIbHBIC JHUHUHU, KOTOPHIC
MIpEIararoTCs I 0053aTeTbHOTO H3YYCHHSI B KAXKOM KJIacCe Ha YPOBHE CPEIHETO
oO1rero oOpa3oBaHusI.

[TnarupyemMbie pe3ysIbTaThl OCBOCHHS MPOTPAMMBI TI0 OWOJIOTHH BKITIOYAIOT
JMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTAThI 32 BECh MEPHOJI OOyUYECHHsI Ha YPOBHE
cpemHero obmero o0pa3oBaHus, a TAKKE MPEAMETHBIC TOCTHKEHUS 00yJarOIIerocs
3a Kbl To7] 00y4YeHUs.

[HosicuuTeIbHAS 3aNIMCKA.

[Ipu pa3paboTke mporpaMMbl MO OHWOJOTHU TEOPETHUYECKYI) OCHOBY IS
OTIpEJICICHHS] TOJAXO0J0B K (OPMUPOBAHUIO COJEPNKAHUS Y4eOHOro TMpeameTa
«buonorus» cocraBwin: KoHuenrtyaiabHble Tonoxenus DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJICH, CONep)KaHHs, pPe3yJbTaToB OOyYCHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TTOJIOXKEHUS 00 OOITUX MENSIX U
NPUHITUIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
oO1ero oopazoBanusi B Poccutickoit @enepaiyu, a TakKe MOJI0KEHUs O crieliudurke
Owonornu, €€ 3HAYEHWW B TIO3HAHWM KUBOM TIPUPOJABI U OOCCIICUCHHUH
CYIIIECTBOBAaHMsI YejoBedeckoro obmiecTBa. CorjlacCHO Ha3BaHHBIM TIOJIOKCHHSIM

OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYypa.



[Iporpamma o Ouosioruu Ja€T NpeacTaBIeHUE O 1elIsIX, 00 001el cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUeOHOT 0 pemeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHNUE, ET0 CTPYKTYPY,
pacrmpejielieHde Mo paszziesiaM M TeMaM, PEKOMEHAYEMYIO TOCIe0BaTeIbHOCTh
U3y4eHHs Y4eOHOTO MaTepHala ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€il, JIOTUKH 00pa30BaTebHOTO nporecca, BO3PACTHBIX
ocobOeHHOCTel oOyuaromuxcsi. B nmporpaMMe 1mo OUOJIOTMH TakXe YUUTHIBAIOTCS
TpeOOBaHUS K IUIAHUPYEMBIM JMYHOCTHBIM, METANpPEeIMETHBIM H MPEIMETHBIM
pesynbrataM  oOyueHuss B  (OPMHUPOBAHMHM OCHOBHBIX BHJOB  Yy4eOHO-
MI03HABATEJIbHON JEeATENIbHOCTH/Y4eOHBIX NEUCTBUN O0YYarOUIMXCs O OCBOCHUIO
coJiep>KaHusl OMOJIOTUYECKOT0 00pa30BaHMUS.

B mporpamme no 6uonoruu (10—11 knaccel, 6a30BbIi ypOBEHb) peai30BaH
IOPUHIUI TMPEEMCTBEHHOCTH B H3y4YE€HUU OHOJoruu, Ojarojapss 4yemy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMHUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILLIEHUEM K OKpYXarollel NpUpOAHON cpene.
[TosToMy HapsIy ¢ U3yuyeHHEM OOIICOMOJIOrHYECKUX TEOPUM, a TakKe 3HAHUM O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PaHra U CYU[HOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOILIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJIEJI€HO BHUMAHHE HMCIIOJIb30BAHUIO
MOJIyYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HM ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YelOBEKa, MEIUKO-
TE€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOro
TOBEJICHUS B OKPY’KAIOIIEH MPUPOIHON CpeAe, aHaIU3a BIMSHUSA XO3IMCTBEHHOM
JEATEIbHOCTH YEJIOBEKA HA COCTOSIHUE NMPUPOIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHMMaHHUS K MPUKIAJHOM HANpPaBIEHHOCTH Y4Y€OHOro NperMeTa
«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTHIO 00€CTICUEeHUS YCIOBUH JJIsl pEIICHHUSI
OJTHOM M3 aKTyaJIbHBIX 33Ja4 LIKOJIBHOTO OHMOJIOTUYECKOTO 00pa30BaHusl, KOTOpast
npeanosiaraer (popMupoBaHre y oOy4arouuxcsi CloOCOOHOCTH aJanTHUPOBATHCS K

HU3MCHCHUAM JUHAMHWYHO PAa3BUBAIOIICTOCA COBPEMCHHOI'O MHpaA.



[Iporpamma 1o OHMOJIOTUM SBJISETCS OPUEHTUPOM ISl COCTABJICHHS pabounx
nporpamMMm,  aBTOPbl ~ KOTOPBIX ~ MOTYT  NpPENJIOKUTh  CBOW  BapUaHT
MOCJIEA0BATEILHOCTH U3YUYCHUSI U CTPYKTYpPbl YUEOHOTO MaTepuaia, CBOE BUICHUE
nytel dopmupoBanus y oOydarommxcs 10—11 kmaccoB TNpeaMETHBIX 3HAHHM,
YMEHHUM U CIOCOOOB y4EOHOM AESATEIBLHOCTH, a TaKXKE METOJIUYECKUX PEIICHUMN
3a/1a4 BOCIIUTAHUS U PA3BUTHUS CpEJICTBAaMU y4eOHOTro npeameta «bruomorus.

buonorus Ha ypoBHE cpemHEero oOmEero oOpa3oBaHUS 3aHMUMAET BaKHOE
Mecto. OH obecnieunBaeT (GOpMHUpPOBAHWE y OOYUYAIOMUXCS MPEICTABICHUNU O
HAy4YHOM KapTUHE MHpa, pacIIupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENbHBIX TPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBUS  JJIA: TIO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (GHOPMUPOBAHUS
(GyHKIMOHATBLHOM TPaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro oobpasa
YKW3HU, SKOJOTHYECKOTO0 MBIIIJIEHUS, IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPUPO/IC
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHSI UMEET TAKXKE JJI PEIICHUs BOCIIUTATEIbHBIX
YW pa3BHBAIOIIMX 337a4 CpeJHEero ooOmero o0pa3oBaHus, COLUATM3ALUN
oOyuaroruxcs. M3ydyenne 6uonoruu obecrednBaeT yCciaoBus i (OPMUPOBAHUS
WHTEJUICKTYaJIbHBIX, KOMMYHHKAITMOHHBIX W HWH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpbI, CIOCOOCTBYET HHTErpAIlMH OMOJOTMYECKUX 3HAHUU C
MPEACTABJICHUSIMH U3 IPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpaduu. Ha3zBaHHbIE TOJIOXKEHUSI O TMpeJHA3HAYECHUU Y4EOHOro mpeameTa
«buonorusi» COCTaBUJIM OCHOBY /I ONpENEICHUs TMOJAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme 1o
OHOJIOTHH.

Ot60p comepkanusi yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPAa3HOrO0 MOJXO0Jld, B COOTBETCTBUM C
KOTOPBIM OO0ydaromuecs: JOJDKHBI OCBOMTh 3HAHUS W YMEHUS, 3HAUYUMBIC JIJIs
dbopmupoBanus 0OIIEH KyJIbTYphl, OINPEACHAIONINE TOBEACHUE 4YEIOBEKa B
OKpY’Karoled MPUPOTHON cpele, BOCTPEOOBAHHBIC B TOBCEIHEBHOM JKU3HU M

MPaKTUYECKON NearenbHOCTH. Ocob0e MECTO B 3TOM CHCTEME 3HAHHWM 3aHHUMAlOT



DJIIEMEHTBHl  COJIEP)KaHUs, KOTOPbIE CIYy’KaT OCHOBOM s  (OpMHpOBaHUS
IpPEJCTaBICHU O COBPEMEHHOH €CTECTBEHHO-HAYyYHOM KAapTUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOTUYECKOT0 00pa30BaHMUsI.

CTpyKkTypupOBaHUE COAEpKaHHUS y4eOHOro marepuaja B Iporpamme Io
OMOJIOTMM OCYIIECTBIEHO € YYETOM NPHOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX KUBOW MPHUPOJIbI, O €€ YPOBHEBOM OpraHM3aluu U
IBOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npeamera «buomorus»
BBIJIEJICHBI CIIEAYIOIINE COJepKaTeNIbHble TUHUM: «bronorus kak Hayka. Metosabl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak
ononoruyeckas cucrema», «CucreMa M MHOTrooOpasve OpraHU4YeCKOro MHpay,
«OBOJIIOLIUA KUBOU MPUPOAB, « IKOCUCTEMBI U MPUCYLIUE UM 3aKOHOMEPHOCTI.

Lenp uzydyenuss yueOHoro npeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBIAJICHNE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(QYHKIIMOHATHHON
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO0 paHra M MNpUOOpPETEHHE YMEHHM
UCTIONb30BaTh ATH 3HAHHS MAJS TPAMOTHBIX JEHCTBHII B OTHOIIEHWH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

JlocTkeHue 1enu u3ydeHus yueoHoro npenmera «buonorus» Ha 0a3oBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOEHHE OOYyYalOIMMUCS CUCTEMBbl 3HAHMH O OMOJOTHYECKHX TEOpUsX,
YUECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpPaBUIIax, CIyKalluX OCHOBOU
st (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpA, O
METOJIaX Hay4YHOI'0 MO3HAaHMsI, CTPOEHUHU, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AINH, BBIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBaHUSIX B OMOJIOTHH;

dopMupoBaHrEe y OOYyYarOMIMXCs MO3HABATENbHBIX, MHTEIICKTYaIbHBIX |
TBOPUYECKUX CIMOCOOHOCTEW B Mpollecce aHalinW3a JaHHBIX O IMyTSIX Pa3BUTHSA B
OMOJIOTMM HAy4YHBIX B3IJISIIOB, MW M MOAXOAOB K H3YUYCHHUIO YKUBBIX CHUCTEM
Pa3HOIro YpOBHS OpraHU3alUu;

CTAaHOBJICHHE Yy OOydwaromuxcsi oOmeld KyabTypbl, (YHKIIMOHAIHHOU



I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLIEHUBATDH SIBJIICHUS OKPY’KAIOIIETO
MUpa >KMBOW MPUPOJIbl HA OCHOBAHUH 3HAHUH U OTBITA, MOTYUYEHHBIX IPU U3YUYECHUU
OHOJIOTHH,

dbopmupoBaHrue Yy OOy4YarONIMXCd YMEHUH WJUTIOCTPUPOBATh 3HAYEHUE
OMOJOTMYECKUX 3HAHWWA B MPAKTUYECKOM JESITEIbHOCTU YENOBEKA, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOIOTH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TMO3HAHUS YEJIIOBEKOM >KUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILIEHUS K HEl, COOIIOICHUST AITHUECKUX
HOPM IPU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HaHWE IEHHOCTH OWOJOTUYECKUX 3HAHUW ISl TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbI, 1JI1 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

npUMEHEHHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM >KU3HU JIJIS
OLICHKH TOCJIEJICTBUI CBOEH JESITEIIbHOCTH IO OTHOUIEHUIO K OKPY’KaIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOmiero oOpazoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIIMM B
COCTaB MpeaMeTHON 001acTi « ECTECTBEHHO-HAYUYHBIE TIPEAMETHIY.

OOGmiee uncio st u3ydeHus ouosioruu — 68 dyacos: B 10 kiacce — 34 yacos
(1 gac B Henemnto0), B 11 kimacce — 34 yacos (1 4ac B Henemio).

Copnepxanue o0yuenusi B 10 kiacce.

Tema 1. buonorus kak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, (pusiocoueil, ITUKON, SCTETUKON U MPABOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHON Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Mertoabl NO3HaHUS KUBOW MPUPO/IbI (HAOTIOEHUE, SKCIIEPUMEHT, OTIMCaHHE,
U3MEpeHue, KiIacCu(pUKaIMs, MOJCTUPOBaHUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX ).

JlemoHCcTpanuu:



[Toptpetsr: Y. HapBun, I'. Menaens, H.K. Konbuos, . Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU MTPUPOIBD).

JlabopaTopHbIe U MPAaKTHYECKUE PaOOTHI:

[Ipaktuueckas pabotra Ne 1. «Vcnonp3oBaHHe pa3IWYHBIX METOJIOB MPU
U3YYEHUU OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. JKuBble CUCTEMBI U UX OPTraHU3ALIUSL.

JXKuBble cucteMbl (OMOCUCTEMBI) KaK MpeAMET u3ydeHust ouonoruu. Otaudue
YKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CaoiicTBa OMoCcHCTEM U UX Pa3HOOOpa3ue. Y poBHU OpraHU3aIMi OMOCUCTEM:
MOJEKYJSIPHBIN, KIETOYHBIN, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKUH ), OMOCEPHBIA.

JlemoHCcTpanuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKH KU3HW», «YPOBHU OpPraHU3aLuU
YKABOW MPUPOIBD.

O6opynoBanue: mojesb MoJiekybl JIHK.

Tema 3. XuMHUYECKU COCTAB U CTPOCHUE KIIETKH.

XUMHAYECKUM COCTaB KIIETKH. XHWMHUYECKUE DJIEMEHTBHI: MAaKpPODJIEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

@OyHKIMU BOJbl M MHUHEpaJbHBIX BelECcTB B KieTke. I[logaepkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHue OeaKoB. AMHHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3aMeHnMbIE M 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOW MOJEKydbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcCTBa OenkoB. buonoruueckue
byHKIIUN OEIKOB.

®depmeHTHl — Ouonornueckue Karanuzatopbl. CrtpoeHue ¢depmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHoct. KodepmenTsl. ButamMuHbl.
OTnnuns pepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

YraeBoawsl: MoHOcaxapuabl (TJIFOKO3a, pubo3a U JIe30KCUpu003a),

aucaxapuipl  (caxapos3a, JaKTo3a) M MoOJIMcaxapubl (Kpaxmas, TJMKOIeH,



1esoa03a). buonornueckue GyHKIMU yIiIeBOJOB.

Jlununel: Tpurnuuepuasl, ¢ocpoaunuabl, crepouasl. ['mapodunabHO-
ruapodoOHble  cBoWcTBA. buomornueckne ¢Gyukmmm aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB U JIUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxknennoseie xwucnorel: [JHK wu PHK. Hyxkneotmaesr — MoHOMEpPHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gpynkuuu JJHK. Ctpoenne nu ¢pynkumu PHK.
Bunasl PHK. AT®: ctpoenne u hyHKIUH.

[utonorus — Hayka o kieTke. Kierounas Teopust — npuMep B3anMOIECUCTBUS
uzel u (akToB B HAYYHOM MMO3HAHUHU. MEeTO bl U3YUEHUS KIETKH.

Knetka kak nenoctHas xuBas cuctema. OOLIie Npru3HaKy KJIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekyinsl JIHK kak renerndeckuil ammapaT, cucrema
CUHTEe3a Oenka.

Tunel KIETOK: JSyKapuoTHuecKas W Mpokapuotuueckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KnerouHas creHka Oakrtepuil. CTpoeHue
DYKapUOTUYECKOM KJIETKHM. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MXUBOTHOW U
rpUOHON KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIIMKOKAJIUKC, UX
¢bynkuuu. [na3zmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnazma u eé
opranouipl. OnHoMemOpanHbie opraHounabl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoxnenue MUTOXOHApUM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIIUU OPraHOUI0B KJIIETKU. Brirrouenus.

SAnpo — perynsatopHblii HeHTp KieTku. CTpoeHue siapa: siaepHas 000JouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpancnopT BEIECTB B KIETKE.

JlemoHcTpauuu:

IToptpetsi: A. JleBenryk, P.T'yk, T.IlIBann, M. llIneiinen, P. Bupxos,
Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K.M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHX OSJIEMEHTOB B  HEXKHBOU



npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIE».

Tabmuubl u cxemsl: «llepuomnueckas TabnuIa XUMUYECKUX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CtpoeHre MoleKyJbl
AT®», «CtpoeHue 3yKapuOTUYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKn», « YTIIeBOJbD, «JIumuasn.

OO6opynoBaHKe: CBETOBOM MHKPOCKOI, OOOPYJIOBAaHHWE Jisi MPOBEIACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlaGopaTtopHbIe U IPaKTUYECKUE PadOTHI:

Jlabopatopnass pabora No 1. «M3yueHue KaTaJUTUYECKOW aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

Jlabopatopnass pabota Ne2. «M3ydeHue CTpOEHHUSI KIJIETOK pPacCTEHUH,
YKUBOTHBIX M OaKTepHil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHCAHUE.

Tema 4. )KuzHeaesTeabHOCTh KIETKHU.

OOMeH BelecTB, WM MeTab0Iu3M. AcCUMIIIIUS (TUIACTUYECKUM OOMEH) U
JUCCUMUJISIIUSA (SHEPreTUYECKUil OOMEH) — JBE CTOPOHBI €AMHOrO Ipolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPrUM B TMOHUMAHUU
MeTabom3ma.

Tuner oOMeHa BeniecTB: aBTOTPOGHBIN U reTepoTpodHbiid. Pons Gpepmenton
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas u TeMHOBasg (¢a3bl (porocuHTeza. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a IS KU3HU
Ha 3emiie. BiausiHue ycioBuil cpeabl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOJYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UPYIOIINe OakTeprn. 3HaUYeHUE XEMOCHUHTE3a IS
YKW3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KJIeTKe. PaciierieHne BeIecTB, BBIJICICHHUE U



aKKyMYJUPOBAHKE SHEPTUHU B KIIETKE. DTalbl JHEPreTUYECKOro ooMeHa. [ mnkonus.
bpoxenune u ero Buapl. KucimopogHoe OKHCIIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe hochopunrpoBanue. IPHEeKTUBHOCTh IHEPTETUIECKOTO 0OMEHA.

Peakuun wmarpuuHoro cuHre3a. ['enernueckas wundbopmanus u JIHK.
Peanuzamnus reHetnyeckoil mH(OpManud B KIETKE. ['eHETHUECKHid KOA M €ro
cBoiicTBa. Tpanckpumnuua — Marpuusblii cuaTe3 PHK. Tpancnsuua — GuocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHOkuciaor. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie ¢Gopmbl KU3HU — BUPYCHl. McTopusi OTKpBITHS BHUPYCOB
(Jd.W. BanoBckuit). OCOOEHHOCTH CTPOCHHUSI U KU3HEHHBIH IIMKJI BHUPYCOB.
baktepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMUY) — BozOyautens CIT/a.
OOpaTtHass ~ TpaHCKpUIUs, peBepTaza W  uHTerpasza. lIpodunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHU.

JlemoHCcTpanuu:

[Toptpetsr: H.K. Konbnos, J[.11. UBanosckui, K.A. Tumupsses.

Tabmumer u cxembl: «Tumbl muTanusy, «Metabonuzm», «MUTOXOHIPHUS,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Dotocuntes», «Ctpoenue JHK»,
«CTtpoeHue U PyHKUMOHUpPOBaHUE TeHa», «CuHTE3 Oenka», «['eHeTnueckuit Kkomy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xuzHeHHbd nuki Bupyca CIIN/da,
oakTepuodaray, «Permukarms JJHK.

O6opynoBanue: Moaenu-amminkanuu «Y aoenue JHK u tpanckpuniuysy,
«burocunres 6enka», « CTpoeHHE KIeTKH», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3MHOXEHUE M HHAUBUYAJIIBHOE PA3BUTHUE OPraHU3MOB.

KiteTrounbIii MK, WM SKU3HEHHBIM UK KiaeTku. MHTepdaza u MuTos.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI HabOp — KapHOTHIL
JlumiouHeI W TAluIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.
[{uToJIOTMUECKHE OCHOBBI PAa3MHOXKEHUS W  HWHJUBUIYAJIbHOTO  pPa3BUTHUA

OpPTraHU3MOB.



Jenenue knetkun — muto3. Ctagun muto3a. IIpoueccel, mpoucxoasiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKUI CMBICTT MUTO34.

[IporpamMmmupyemas ruGesnb KIETKH — aromnTo3.

DopMbI pa3MHOXKEHUSI OPTAaHU3MOB: Oecrionoe U mojioBoe. Bubl 6ecnonioro
Pa3MHOXEHUS: JIEJIEHUE HaJBOE€, ITOYKOBAHUE OJHO H MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €0 3HAYEHUE JIJISI CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Craguu Mmenosa. [Iponeccsl, mMpoucxoAsniMe Ha CTagusx Menosa.
[ToBenenne xpomocoM B Mero3e. Kpoccunrosep. buonormuyeckuii cMmbIici U
3Ha4YEHUE MeHo3a.

['amerorenes — mpouecc 0Opa3oBaHMs MOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBble *ene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuE M Pa3BUTHE MOJOBBIX
KJIETOK — ramMeTr (crmepMaro3ouj, SMIIEKIeTKa) — CIEepMAaTOreHe3 M OOreHE3.
OcoOeHHOCTH CTpOeHUsl SULEKIETOK M CcHepMaro3ouioB. OIuiog0TBOpEHUE.
[TapTeHorenes.

NunuBunyanbHoe pas3BuTue (OHTOTEHe3). OMOPHOHAIIBHOE pa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOrienue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOEe pa3BuTHe. TuIbI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPbHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YpOJICTBa.

Poct u pasButrne pacteHuil. OHTOT€HE3 LIBETKOBOI'O PACTEHHS: CTPOCHHE
CEMEHH, CTaIUH PA3BUTHSI.

JlemoHCcTpanumu:

Tabmuupr 1 cxembl: «DOpMbl Pa3MHOKEHHS OpPraHU3MOBY», «JlBoitHOE
OIUIOZIOTBOPEHHE Yy IIBETKOBBIX pacTeHMiD», «BeretaTuBHOE pa3MHOXKEHHE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHUE TIOJIOBBIX KIETOKY,
«Crtpoenne xpomocoMbl», «Knerounwii nmukin», «Pemnmukanus JHK», «Mwutosy,

«Meno3s», «IIpsmoe n HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAKIIUX U



4e0BeKa», «OCHOBHBIE CTAJIMM OHTOT'€HE3a».

O6opynoBaHue: MHKPOCKOTI, MuKpornpenaparel  «CrepMaTo30U bl
MJICKOITATAIOWIETOY, «SHIEKIIeTKa MJeKonuTarmero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIMKanus «JleJieHue KIeTKW», MOJIEIb
JTHK, monens Metada3HOl XpOMOCOMBI.

JlaGopaTopHbIe U MPAKTHYECKUE PaOOTHI:

JlaGoparopuas pabora Ne 3. «HaOmromeHwe MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOMIpPENapaTaxy.

JlaGoparopuass pabota Ne 4. «l3yueHue CTpOeHHS TIOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOTIpEnaparaxy».

Tema 6. HacnencTBEHHOCTh M KI3MEHYMBOCTH OPTaHU3MOB.

[Ipenmert u 3a1aun reHeTUKU. VIcTOpus pa3BUTHUS T€HETUKHU. POJb IUTOIOT MU
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poOCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOIOTHUECKUMI,
IUTOTCHETUYECKUN, MOJEKYJISIPHO-TeHETHUECKUM). (OCHOBHBIE TE€HETUYECKUE
noHATUsA. [ eHeTu4Yeckasi CHMBOJIMKA, UCTIOJb3yEMasl B CXEMax CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJIeIOBAaHUsI MMPU3HAKOB, YCTaHOBJIEHHbIEC I'. Menaenem.
MonorubpuiHoe CKpellMBaHuEe. 3aKOH €IMHO-00pa3usi TUOPUAOB TMEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PaCIICIUICHU PU3HAKOB. [ nnore3a
YUCTOTHI TaMeT. [1oJIHOE M HEMOJTHOE TOMUHUPOBAHUE.

JlurubpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJI0BaHUs
npu3HakoB.  lluToreHeTMdecKkWe  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUS.
AHanu3upytoliee ckpeniuBanue. VMcnoap30BaHne aHATM3UPYIONIETO CKPEITUBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuemienHoe  HacienoBanue  npu3HakoB. Pabora T. Mopranma 1o
CUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapyIiieHnue cruerieHus reHOB B Pe3yJibTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOpHsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.

I'enetnka nona. XpoMOCOMHOE ONpPEAEICHUE 0Ja. AyTOCOMBI U TIOJIOBBIE

XPOMOCOMEI. I'omorameTneie u I'STCPOraMCcTHbIC OPIraHHU3MBEI. HaCHGILOBaHI/Ie



MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHUYHBOCTD. Bunpr U3MEHYUBOCTHU: HEHACJIEICTBEHHA U
HacJIeACTBEHHasd. Pombp  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOJIU(DUKAITMOHHOW H3MEHYMBOCTH. BapuanvoHHBIN psiag U
BapualMoHHasi KpuBas. Hopma peakiuu mnpuszHaka. KonudecTBeHHbIE U
KaueCTBCHHBIC TPU3HAKKM M UX HopMma peaknuu. CBoMCTBA MOAM(PUKAIMOHHON
U3MEHYUBOCTH.

HacnencrBennas, wWiyd TeHOTUIIMYECKAas, M3MEHYMBOCTh. KoMOWHaTUBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHUYUBOCTU. MyTalmoHHast 3BMEeHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa ¥ NMPUYMHBI MyTaluil. MyTareHHbie (aKTOpPHI.
3aKOH rOMOJIOTHYECKUX PSAJOB B HacliencTBeHHOM n3menunBoctu H.M. BaBunosa.

BuesnepHnas HacneACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yemoBeka. Kapmorun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJIOBEeKa: TeHEAIOrMUeCKUH, OJIM3HEIOBBIN, IMTOTCHETUUECKUM, OMOXUMUYECKUA,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T1I1P-anamm3a. HacmencTtBennsie 3a00JjicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HU C HACJIEIACTBEHHOM MPEeApaclOIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHepaTthBHble MyTanuu. CTBOJOBBIE KJIETKH. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAICHUY 1 JICUEHUU TEHETHUECKUX 3a00JI€BaHNN YEIOBEKa.

JlemoHcTpauuu:

IToptpetsl: I'. Mennenb, T.Mopran, I. e ®pusz, C.C.YeTrBepuKos,
H.B. Tumodees-Pecosckuii, H.I. BaBuios.

Tabmuiet u  cxembl:  «MOHOTMOPHIHOE  CKpEIIUBAaHWE U €ro
IUTOT€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIUBaHUEY,

«uTomornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsI, «Metio3y,



«B3aumonencTBue aJUIeNbHBIX TE€HOB», «l'eHeTH4YecKue KapTbl pacTEHUM,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moJyia», «3aKOHOMEPHOCTH HAacCJEeIOBaHUS,
CUCIUIECHHOTO C mnoyioMm», «KapuoTumbl uyenoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTH», «MoaudukalroHHas W3MEHYHMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpym KpoBu», « MyTarimoHHast K3MEHUYHNBOCTHY.

OOGopynoBanue: MoAenu-anIIMKauu «MOHOTHOPUIHOE CKpPEIIMBAHUE,
«Henonnoe nomuHupoBaHue», «Jurubpunnoe ckpemmBaHuey, «llepexpéct
XPOMOCOMY, MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3oduinay (Hopma, MyTariu OpMbI
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM».

JlabGopaTopHbIe U MPAKTUUYECKUE paOOTHI:

Jlaboparopnas padora Ne 5. «M3ydyeHue pe3yibTaTOB MOHOTHOPUAHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(MIbl HA TOTOBBIX MUKPOIIpEnapaTax.

Jlaboparopnas padota Ne 6. «3yuenne moaudpukaimoHHON U3MEHYUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALIMOHHON KPUBOW.

JlabopatopHasi padota Ne 7. «AHanu3 MyTanui y npo30¢uiabl Ha TOTOBBIX
MHKpOITIpEnapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHWe W aHaJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexius opraanu3mMoB. OCHOBBI OMOTEXHOJIOTHUH.

Cenekuys KaKk HayKa W MPOLECC. 3apPOKJICHHUE CENEKIMU U JOMECTUKAIIUSI.
VYyenune H.J. BaBuiioBa 0 ieHTpax NpoUCXOKACHUS U MHOTO0Opa3usl KyJIbTYPHBIX
pacteHuii. LIeHTpbl MPOMCXO0XKACHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, HITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIIMU. MacCOBBIN M HHAUBUAYAJIbHBIN OTOOPHI B
CENEKIIMU pPACTEHUHW U KUBOTHBIX. OLIEHKa JKCTEpbepa. bIM3KOpOICTBEHHOE
ckpemuBanue — WHOpuAWHT. Ywucras nuHusA. CKpemyBaHWE YHUCTHIX JUHUH.
['eTeposuc, win rudpuaHas cuia. HepoACTBEHHOE CKpeIIMBaHUE — ayTOPHUIAMHT.
Otnanéunas ruopuan3anus u e€ ycrnexu. IcKyCCTBEHHBIN MyTareHes v MoJy4eHue
MOJIMIUIONIOB. JJOCTHXKEHNUSI CENEKIIMU PACTEHUMN, ) KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss kak OTpacib MPOU3BOACTBA. |'€HHAs WMHXKEHEPUs. DTallbl

co3ganusi pexombunantHod JIHK wu Tpancrennsix opranm3moB. Kierounas



uHxeHepus. Kiierounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHHWe BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPTraHU3MOB.
Okosornyeckre W 3tudyeckue  npobmembl. MO —  reHermyecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

IToprpets: H.U. BaBuinios, 1.B. Muuypun, ['.J1. Kapneuenko, M.®. 11BaHoOB.

Tabmuubr 1 cxembl: Kapta «lIeHTpbBl MPOUCXOXKIEHUS U MHOrooOpaszus
KYJbTYpPHBIX pacTeHui», «[lopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «Otnanénnas rudpuau3anus», «Paboter akagemuka M.®. BanoBay,
«Ilomumnongus», «OO0bekThl OHOTEeXHOMOTHM», «KileTouHbIe KYyIbTYpBHl H
KJIOHUpOBaHUe», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MYJISKU TUIOJI0B M KOPHETLIOI0B TUKUX ()OPM U KYJIbTYpPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS».

JlaGopatopHbIe U IPaKTUUYECKUuE PadbOTHI:

Okckypeust «OCHOBHBIE METOJIBI U JIOCTHMKEHHSI CEJIEKIIMU PACTEHHU U
YKUBOTHBIX (Ha CEJICKITUOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM  YY4aCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOpaTOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

Copnepxanue o0yuenusi B 11 kiacce.

1 yac B Hexaento, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMs

Tema 1. DBosrornoHHass OUOIOTHS.

[Ipennocbulki BO3HUKHOBEHUSI HBOJIOLMOHHOW TEOPUU. IBOJIOIUOHHAS
Teopust U €€ MecTO B OWOJIOTHHU. BiusHuEe >BOIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerensctBa »BOMIOLMU. [lameoHTOIOTMYECKHE: MOCIEA0BATEILHOCTD
MOSIBJICHUS BHJIOB B MMAJICOHTOJOTUYECKOW JICTOMHUCH, TEPEXOJHbIe (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuuue GpayH u Gjop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA W Pa3IWuvsg SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTMYHbBIC, aHAJIOTUYHbBIE,

pPYJIIMMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO



MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex
OpTaHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKYIHME CHIIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpENENEHHAs] W3MEHUYUBOCTb,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas Teopust 3BomoIu (CTI) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBosonus. [Tomymnsiius kak eAMHUIA BUIA U SBOJIIOIUU.

JBrokymue cuiibl ((hakTOphl) SBOJIOIMK BUIOB B MpHUpoje. MyTaluOHHBIHI
npoiiecc U KOMOWHATHBHAs W3MEHYMBOCTh. [lOMyJNsSIMOHHBIE BOJHBI U Jpeud
reHoB. M3osius 1 Murpanus.

EctecTBeHHbIlt 0TOOp — HampaBisomuil ¢GakTop 3BOMOIUH. DOpMBI
€CTEeCTBEHHOTO 0TOOpA.

[Iprcnoco6aeHHOCT, OpPraHW3MOB Kak pe3yibTarT »Bodtonuu. [Ipumepsl
MPUCTIOCOOJICHUI y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAI|H.

Bun wu BupooOpazoBanue. Kputepun Buma. OcHOBHbIE  (POPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MakposBomorusi. PopMbl  3BOJIOIMUM:  (UIETHYECKAsA, JUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOLUY.

[IpoucxoxieHre oT HeCEeNHAIN3UPOBaHHbIX NTpeaKoB. [Iporpeccupyromas
crienuanu3anys. AJanTuBHas paaydaiys.

JlemoHCcTpanuu:

IToptpersl: K. JIunnent, JK.b. Jlamapk, Y. Hapsun, B.O. Koanesckuii,
K.M. bap, 3. I'ekkens, ®. Mromnep, A.H. CeBepuos.

Tabnuibr u cxemsl: «Pa3BuTHe OpraHUYECKOTO MUpa Ha 3eMIie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOTO00Opa3ue COpTOB PaCTEHHIN,
«Mmuoroobpasue opoJg JKHUBOTHBIX), «Tormynsmmy, «MyTannoHHas
U3MEHUYHUBOCTB», «Apomopdo3by, «Uamoamantauum», «OO0Imas aereHepauus,

«/IBmxkymme cwisl  aBomonun», «Kapra-cxema Mapmpyra IyTemecTBUsS



Y. JapsBuna», «bopnba 3a cymectBoBanue», «I[Ipucnoco01eHHOCTh OPraHu3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

OOopynoBaHue: KOJUIEKIUS HACEKOMBIX C PAa3JIMYHBIMU THIIAMH OKPACKH,
Ha0Op IUIONOB U CeMsH, Koyuiekius «[Ipumepsl 3alUTHBIX MPUCIOCOOJICHUN Y
KUBOTHBIX», MOJIeNb «OCHOBHBIC HAMpPaBICHUS HBOJIOLUNY», 00BbEMHAs MOJENb
«CTpOeHrE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckass kapra Mupa, KOUIEKIUs «DOpPMBI COXPAHHOCTH
MCKONAEMbIX JKMBOTHBIX M pacTeHui», wmonenb amumkanus «llepexpéct
XpOMOCOMY, BiIaXKHbIe Ipenaparsl «PazBurre HaceKoMOoro», «Paspurue JIArymxkmn»,
Mukpornpenapar «Jlpo3oduiay (Hopma, MyTauu GOpMbI KPbLIIBEB U OKPACKU TENA).

JlaGopaTtopHbIe U IPaKTUYECKUE PadOTHI:

JlaGoparopHass pabota Ne 1. «CpaBHeHHE BHJIOB IO MOP(OIOTHYECKOMY
KPUTEPHIO».

JlaboparopHas pabdota Ne 2. «Onucanue Npucrnoco0JIeHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. BO3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3EMIIE.

JloHay4HbIE€ IPEACTABICHUS O 3apOXKACHUU >KU3HU. HaydHble runoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHYecKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MTOATBEPKICHNE XUMHUUYECKON 3BOIOIMK. HavabHbIe 3Talbl
ouonornyeckor spomounu. I'mnoreza PHK-mupa. dopmupoBanue meOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHME IIPOTOKJIETKH. l[IepBble KIETKM W HX IBOJIOLMUS.
®opMHUpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam u nepuonaM. Karapxeil. Apxeickas u
nporepo3oiickas dpel. llameosolickas spa W €€ MEepUOABl: KEMOPUIMCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30Kickas 3pa v €€ NEPUOIbL: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaitHo3oiickass 3pa © €€ TMepuoabl: MaJCOr€HOBBIA, HEOICHOBBIM,
AHTPOMOTE€HOBBIM.

XapakTepuCTUKa KJIMMaTa U Fe0JIOrHYecKuX mpoieccoB. OCHOBHBIE 3Tarlbl



HBOJIIOIMU PACTUTEIBHOIO M >KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [ 0siBIIEHNE, pacBET M BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro MHpa KaK OTpa)xkeHue 3BOJIONUU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIIOLIMS YEIOBEKa. AHTPONOJIOTUA KaK HayKa. PazButure npencraBieHuii o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororeHesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuibl  (aktopel)  aHTpomoreHe3a.  HacienctBeHHas
U3MEHYMBOCTb M €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3  KU3HH,
W3TOTOBJIEHUE OPYIUI TPyJa, MBIIICHHUE, PEYb.

OCHOBHBIE CTaAMU U BETBU HBOJIOLMM YEJIOBEKA: aBCTPAIONNUTEKH, UenoBek
yMenbld, Yemoek mnpsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3yMHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILIECTBOBAaHHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUL.

Yenoeueckue pacbl. OcCHOBHbIE  OOJBIIME  pachl:  €BPOIECOUAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMjHas  (PKBATOpUaANIbHAs),  MOHTOJOUIHAs
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJOBEYECKUX pac K YCIOBHSAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpers: @. Peaun, JI. [Tactep, A.W. Omapun, C.Mwumnep, I'. Opwu,
Y. lapBuH.

Tabmuipel 1 cxeMbl: «Bo3HukHoBenne CoOJHEYHOM CHCTEMbI», «Pa3BuTHe
opraHnyeckoro mupa», «PacturenpHas kierka», <OKuMBOTHas  KIeTKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «lpeBHenmmue moan», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE PaChD).

O6opynoBanne:  myisku — «lIpoucxoxkmenue  denoBeka»  (OIOCTHI



aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKU WIH
U300pKEHHUSI KAaMEHHBIX OpYyJIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TEOXpoHOJIOTHYecKass Tabnuma, Koutekiusa «Dopmbr
COXPAHHOCTH HUCKONAEMBIX )KUBOTHBIX M PACTCHUIN.

JlabGopaTopHbIe U MPAaKTHYECKUE PaOOTHI:

[Ipaktrueckas padora Ne 1. «3ydyeHHe HCKOMAEMBbIX OCTaTKOB PAaCTEHUH H
YKUBOTHBIX B KOJUIEKIIUSAX).

DKCKypcHsi «DBOJIIOLMS OPraHMYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WM KPAeBEIUECKUI My3€eil).

Tema 3. Opraau3Msbl 1 OKpyKaromas cpeaa.

DKOJIOTHS KaK HayKa. 3a/1a4u ¥ pa3/ielibl SKOJOruu. MeTo1bl 3KOJIOTHYECKUX
VCCJIETOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, Ha3€MHO-BO3AYILIHAs, MOYBEHHAas,
BHYTPHUOPTaHU3MEHHAS.

Okonoruueckue Qakroprl. Kiaccudukanuss 3KoI0rndeckux (QaxTopoB:
abnoTnyeckue, OWMOTHYECKHUE M AaHTPOIOTreHHbIE. JIeMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue GakTophl: CBET, TEMIIEpATypa, BIAKHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTUYECKHX  (DAKTOpOB.
buonornueckue puTMBI.

buotnueckue  ¢akrtopel.  Buabl  OMOTHYECKMX  B3aMMOJEHCTBHIA:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opMel. [lapazutusm, koonepauus,
MyTyallu3M, KOMMEHCAJIN3M (KBApTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaYeHue OWOTHYECKHX B3aUMOJEHCTBUN JJIi CYIIECTBOBAHUS
OpPraHHU3MOB B MTPUPOJHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEepUCTUKU momyisiuuu. OCHOBHBIE MOKa3aTelu
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYJISIUNA U €€ PeryJisiiusl.

JlemoHcTpauuu:

[Hoptpetsr: A. I'ymGonpar, K.®. Pynse, 3. ['ekkens.



Tabmuupr u cxembl: kapta «lIpupoansie 30HbI 3emiiny», «Cpeabl oOuTaHus
opranusmoBy, «®otonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJIAnA UHPY30puu-Ty henbkny, «[Inuiesbie enm.

JlaGopaTopHble U MPAKTHUYECKUE PaOOTHI:

JlabopatopHas padota Ne 3. «Mopdomornueckre 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHast pabota Ne 4. «BiusiHre cBeta Ha POCT M pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 5. «I[Toacuér mIoTHOCTH MOMYJISIIUN pa3HBIX BUIOB
pacTeHU.

Tema 4. CooO1iecTBa U DKOJIOTHUYECKUE CUCTEMBI.

CoobmiecTtBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIlEHO3a: BHI0BAs,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
OHoOIIEHO3E.

Dkojoruueckue cucreMbl (3kocuctemsl). Ilonarue 00 »sxocucreme u
ouoreonieHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBI JKOCHUCTEMbBI: TPOJYILEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (muuieBbie) ypoBHH S3KocucTeMbl. [1niessie nenu u cetu. OCHOBHbIE
MOKa3aTelld 3KOCUCTEMbL: OHOMacca, MPOAYKUHUA. IJKOJOTMYECKUE MUPAMUIbIL:
MPOIYKIMU, YHUCIEHHOCTH, Omomacchl. CBOWCTBA HSKOCHUCTEM: YCTOWYUBOCTD,
camoperyJisauus, pazputre. CyKueccusl.

IIpupoaHbIE 3KOCHCTEMBI. DKOCHCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIeca.

AHTpONOTEHHBIE  JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop ycroduuBoctu 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pazHOoOOpasus Ha 3emiie.

Yuenue B.U. Bepnanckoro o OGuocdepe. ['paHuiisl, coctaB u CTpPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouocepbl Kak

rII00aIbHOM JKOCHCTEeMBI. J[MHaMHuueckoe paBHOBecHME W OOpaTHas CBsI3b B



ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOT€0OXUMHUYECKHE IUKIIBI AJIEMEHTOB (yIJiepoa,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIITH.

YenoeuecTBo B Ouochepe 3emiin. AHTpOIIOTEHHbIE U3MEHEHUSI B Ouocdepe.
['moGanbpHbIE IKOTOTUYECKUE TPOOTIEMBI.

CocyuiecTBoBaHuE MPUPOJIbI u YeJI0BEYECTRA. CoxpaHeHnue
Oropa3zHoo0Opasus Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHATBHOTO
VIOpaBJICHUS NPUPOJHBIMU pecypcaMd M HUX HCMoJb30BaHue. JlocTmxeHus
OMOJIOTHUY U OXpaHa MPUPOJIBI.

JleMoHCTpauuu:

[Toptpetsr: A.Jl. Tencnu, B.H. Cykaués, B.I1. Bepnanackuii.

Tabmuupl u cxembl: «[lumeBbie nenu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpupogueie coobmecTBa», «llenmu nuTaHus», «IKOJOrMYECKas MNUPAMUIA,
«buocdepa u yenoBek», «IKOCUCTEMA ITMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOrO  jeca», «buomenoz Bomoéma», «ArpoueHo3», «lIpumepHbie
aHTPOMOTEHHbIC BO3/ICUCTBUS HA IPUPOAY», « BaskHelITne HICTOUHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIass coctamistomas ounochepon,
«®akTopel  gerpagauumu  nouB»,  «llapHukoBelii  3pdekT»,  «DakTOphI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopoT yrieponaa B 0uochepe», «KpyroBopor azota B IpUpOAE».

Oo6opynoBanue: Mojaenb-anmukanus «Tunuanble OUOIEHO3bI», repbapuii
«PacturtenbHbIe COOOIIECTBAY, KOJUICKINHA «bHoleH03», «BpeauTenn BaKHEUIIINX
CEILCKOXO3SIMICTBEHHBIX KYJILTYpP», TepOapru U KOJUICKIIUKM PACTCHHUM U )KUBOTHBIX,
MPUHAJJICKAIINE K PA3HBIM SKOJIOTMUECKUM TpyIaM oJHOro Buaa, KpacHas kaura
Poccuiickoit  ®enepannu, H300paXKEHUs] OXpaHSAEMbIX BHJIOB pAacTEHUH U
YKUBOTHBIX.

[Tnanupyembie pe3ysbTaThl OCBOCHHUS MPOTrpaMMBbI 1Mo Ouojoruu (6a30BbIi
YPOBEHB) Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHUs.

Cornacho ®I'OC COO ycraHaBiIMBalOTCS TpeOOBaHMA K pe3ysbTaram



OCBOCHHUS OOyYaloIUMHUCA TporpaMM CpeaHero oOmero  00pa3oBaHMS:
JIMYHOCTHBIM, METAIPEAMETHBIM U MIPEIMETHBIM.

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOECHUS MNpeamera «buosiorus»
BBIJICJICHBI CIICAYIONINE COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIMMUC POCCHHUCKOM
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOINPENCNICHNI0, HaJu4yhe MOTHBaUM K OOydeHWio  Owojoruw,
I[eJICHANpPaBJICHHOE pPa3BUTHE BHYTPEHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUUYECKUX TPAAMIIMN Pa3BUTUS OUOJOTHYECKOIO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTh OOYyYalOlUXCsl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMM YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIWYME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KUZHEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3YBTaThl OCBOCHUS MpeameTa « buoaorus» JoCTUrarTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIUOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMUA B OOIIECTBE MpaBUJIaMHU M HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIleCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICIAUIO U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPY’KaroIIEn Cpee.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOITUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHM, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBJICHUHN
BOCIIUTATEJILHOMN AEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaX1aHCKOTO BOCITHUTAHUS:



c(hOpMHUPOBAHHOCTH IPAKAAHCKON MO3UIIMK 00YUYaIOIIETr0oCcs KaK aKTUBHOT'O U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX NIpaB U OO0S3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSAIKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOM JESATEIIBHOCTH NPHU CO3JIAHHH
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OTMpPEAENATh COOCTBEHHYIO TO3UIMI0 IO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOMUX JIEUCTBUSIX HEOOXOJIUMOCTH KOHCTPYKTHBHOIO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COI[MAJIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOILIECCE COBMECTHOIO BBINIOJHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCIEAOBATENIbCKUX 3a/ady, YBAXUTEIbHOE
OTHOIIEHHWE K MHEHHUIO ONIMOHEHTOB IMpPHU OOCYXJACHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTU IE€PE]
Ponunoi, ropaocTu 3a CBOM Kpaid, CBOX0 PoauHy, CBOM SI3bIK U KYJIBTYPY, IMIPOLIIOE
Y HACTOsAIlEe MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

EHHOCTHOE OTHOIIIEHUE K IPUPOJTHOMY HACIEIUIO U MaMSTHUKAM MPUPOJIbL,
JIOCTHXKEeHUsIM Poccun B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBJIECHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUE 3HAYECHHUS] OWMOJOTMM B TO3HAHUM 3aKOHOB
NPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IEeCTBA;

uzeiHas yoexxI€HHOCTh, TOTOBHOCTb K CITy>KeHHI0 OTEYeCTBY U €ro 3allluTe,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHS:



OCO3HaHME TYXOBHBIX [IEHHOCTEW POCCUICKOTO Hapo/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOMM POJIUTEIISAM, CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPHUHATUS LIEHHOCTEH CEMEMHOW J>KU3HM B COOTBETCTBHH C
TpaguuusaMu HapooB Poccuu;

4) 5CTeTUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs ICTETHKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYda, OOIIECTBEHHBIX OTHOIICHU;

MOHUMAHHE 3MOIIMOHAIBHOTO BO3/ICHCTBHUS JKHUBOM MPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAaMOBBIPKEHHIO B Pa3HBIX BHJIaX HCKYCCTBa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pu3nveckoro BOCIUTAHUS:

MOHMMAaHUE W pealu3alus 3J0pOBOro W 0e30MmacHoro odpasza >KHU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHME TUTMEHWYECKUX TPaBWJI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryisipHas Qusznueckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHWE LEHHOCTH TPaBWJI WHAUBUIYAJTBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHMWE TOCJICJICTBUNA W HEMPUSITHE BPEIHBIX MPUBBIUCK (YOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOTrO BOCITUTAHHS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JIO0HE;

TOTOBHOCTh K AKTUBHOM JAEATEIBHOCTH TEXHOJIOTHUYECKOM M COLMAIIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMHPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHSTH TaKyO JESTEeIbHOCTD;

MHTEpEC K paznudHbiM cepam npodhecCuOHATBHONU NeATeTbHOCTH, YMEHHE



COBEpILIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U pealu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BAHHMIO Ha
MPOTSIKEHNUN BCEH KU3HU;

7) PKOJIOTHYECKOr0 BOCITUTAHUS:

HKOJIOTMYECKU LeJiecoo0pa3Hoe OTHOIIEHHWE K MPUPOAEC KaK HCTOUYHHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CyIlIeCTBOBAHHS;

MOBBIIICHHE YPOBHS 3KOJOTHYECKOW KYJIBTYpHl: TPHOOPETCHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKpY’KaroILIEN CPEeIbl;

OCO3HaHHUE TJIOOAIBHOIO XapakTepa AKOJIOTMYECKUX NpoOJieM M MyTel HuX
peleHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpPUOOpETaeMble MPU H3YyYEHUU OHOJIOTUHU
3HAHUS M YyMEHUSI TpU pEHIeHUU NpoOJeM, CBS3aHHBIX C paldOHAIbHBIM
IPUPOOIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  TMOBEACHHS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE PABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHUE JEUCTBUHM, TMPUHOCIIIMX BpPEd  OKPYKarOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYUe Pa3BUTOr0 KOJIOTUUYECKOTO MBIILJICHUS], SKOJIOTMYECKON KYJIbTYPHhI,
onbITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IIO3HABATEJIBHOM, KOMMYHUKATUBHOM U COLIMAJIbHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTMYECKON
HaIpPaBJICHHOCTH;

8) 1IEeHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBCPIICHCTBOBAHHC SI3LIKOBOM M YUTATEIbCKOM KYJbTYPbI KaK CpCACTBa



B3aMMOJEHCTBUS MEKIY JTHOAbMH U ITO3HAHUS MUPA;

INOHMMaHue crnenuu@uKku OHUOJOrMH KaK HAayKH, OCO3HaHuE €€ poju B
(GbOopMUPOBAHNUN PAIIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
IpPEJCTaBICHUS 00 OKPYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
o0miecTBa, B MO3HAHUHM MTPUPOJHBIX 3aKOHOMEPHOCTEH W pPEIICHWH MpoOjeM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOexk1EHHOCTh B 3HAUUMOCTH OMOJIOTHUHU JJIi COBPEMEHHOW LMBUIIN3ALUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JAaHUS TMEPCIIEKTHBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEllaTh pPEeCcypcHble  MNPOOJIEMBl  Pa3BUTHS
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOAA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO MPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHUM OHOJIOTMYECKUX 3HAHMM B UENIX
HOBBILICHUSI OOLIEH KyIbTYpPBbl, €CTECTBEHHO-HAy4YHON IPaMOTHOCTH KaK COCTaBHOU
yacTu (YHKUMOHAIBHOW TPAMOTHOCTH oOOydarmommxcsa, (opMuUpyeMoll mnpu
M3yYCHUH OMOJIOTHH;

MMOHUMAHUE CYIIHOCTH METOJOB MMO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTh HCIOJB30BATh TMOJy4aeMble 3HAaHWUS JUIsl aHalu3a |
OOBSICHEHUSI SIBICHUI OKPYXalOIIero MUpa M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIy4YEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BATh OMOJIOIMUYECKUE 3HAHUS IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYALHSIX;

OCO3HaHHUE LIEHHOCTU HAyYHOM NESITEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MPOEKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE;

FOTOBHOCTh M CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HaHWM MO OWOJIOTHU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTIMHU.

B IIponecce JOCTHKCHU JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHMUA



OOy4aronMMHUCs TPOrpaMmbl MO OHMOJOTMHM HA YPOBHE CpPEIHEro OOIIero
oOpa3oBaHUsl y OOYYarONIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIA HMHTEIJIEKT,
Mpearosararmmii copMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HAMPABICHUS PA3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQEpHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aIalTHPOBATBCS K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTpEMJICHUE K JOCTHXKEHUIO 1ETU U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMCHHE JICUCTBOBATh, MCXOJS W3 CBOHUX
BO3MOKHOCTEM;

AMIIATHH, BKIIIOYAOIICH CITOCOOHOCTh TOHMMATh 3MOIIMOHATBFHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TPU OCYIIECTBICHHH KOMMYHHUKAIIMH, CIIOCOOHOCTH K
COUYBCTBHIO U COIEPEKUBAHUIO;

CONMAIBHBIX  HABBIKOB, BKJIIOUYAIOIIUX  CIOCOOHOCTh  BBICTPAHWBATH
OTHOUIEHUSI C JAPYTHUMH JIOAbMU, 3a00TUTHCS, MPOSBIATh UHTEPEC W pa3peliaTh
KOH(DJIUKTBHI.

MeranpeaMeTHbIC pe3yJIbTaThl OCBOSHUS YueOHOTO TpeaMeTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTusi, SABJICHHE, MPOIECC,
CHUCTEMa, Hay4YHbIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeI0BaHNe, HAOIIOICHNEe, U3MEPEHHUE, SKCTIEPUMEHT U JPYTHX ), yHUBEPCATbHBIC
y4ueOHbIE JCHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYISITUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH U COITMATIBLHOMN
KOMIIETCHIIUM  OOYyYarOIIMXCA, CIOCOOHOCTh OOYYarOMIMXCA  HMCIOJb30BaTh
OCBOCHHBIE MEKIUCITUTIIMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC

y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOM MPaKTHKE.



MeranpeameTHble pe3yiabTaTbl OCBOEHHUS MPOTPaMMBbl CPEIHEro O0OIEero
00pa30BaHUs JOJKHBI OTPaXKaTh:

OBnazieHNEe YHUBEPCATLHBIMU YUCOHBIMH TIO3HABATEILHBIMU ICUCTBUSMU:

1) 6a30BBIC JIOTHYECKHUE ICUCTBUS:

CaMOCTOSITENIbHO  (DOpPMYJIHpOBaTH W aKTyalH3UpOBaTh  IMpoOJeMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN NPHUEMBI JIOTHYECKOTO MBIIIJICHUS
(amaym3a, CHHTE3a, CpaBHEHMSI, KiIaccudukarmu, 0000IIeH M), paCKPBIBATh CMBICIT
OMOJIOTUYECKUX TMOHATUM (BBIIENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpPENENATh IEIN JACSITEIBHOCTH, 3ajlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIbHOCTHU C ITOCTABICHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHUS ISl OOBSICHEHUS (DAKTOB U SIBICHHIMA
YKABOW MPUPOJIBI;

CTPOUTH JIOTHUECKHE paACCyXXJIeHUS (MHAYKTHUBHBIC, JEIyKTUBHBIC, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pacCcMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

MPUMEHSITh  CXEMHO-MOJICJIbHBIE ~ CpPEACTBA  JUIi  MPEICTaBJICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaK)Ke IPOTUBOPEUUI PA3HOTO POJIA, BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHAIM3a UMEIOUTUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITEIBHOCTh, OIIEHUBAaTh COOTBETCTBHUE
pPE3YJbTATOB LIEJISIM, OLICHUBATH PUCKHU MOCIEACTBUN IEITEIHHOCTH;

KOOPJAWUHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHUSX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;

pPa3BUBATh KPEaTUBHOE MBIILICHNE TP PEIICHUH KU3HEHHBIX MPOOIIeM;

2) 0a30BbIE UCCIIEI0BATEIbCKNE ICHCTBHS:

BJIAJICTh HaBbIKAMU y4€OHO-UCCIIEI0BATEIHLCKON 1 TPOCKTHON IEITEILHOCTH,



HaBbIKAaMHU pa3pelieHusi mnpodsieM, o001agaTh CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIOJb30BaTh Pa3JIMYHbIE BUJBl JACSITEIBHOCTH MO THOJIYYEHHIO HOBOTO
3HaHWS, €ro HWHTEpIpEeTally, MPeoOpPa3OBaHUI0O M TMPUMEHEHUIO B Y4EOHBIX
CUTYaLMsIX, B TOM YHCJIE IPHU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMUPOBATh HAYYHBII TUII MBIIUIECHUS, BJIaJI€Th HAYYHOU TEPMUHOJIOTHEN,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUThb U (POPMYJIUPOBATH COOCTBEHHbIE 3aJayd B 00pa3oBaTENIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

BBISIBJIATh MPUYUHHO-CIIEJCTBEHHBIE CBA3M W aKTyalM3HpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI IS JOKA3aTEIbCTBA CBOUX
YTBEPKJICHUI, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UMPOBAaTh IMOJYYEHHBIE B XOAE PEIICHHs 3alayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX TOCTOBEPHOCTDH, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYLIECTBJISTh LIEJICHANPABIECHHBIN MOMCK MEPEeHOca CPEJCTB M CIOCOO0B
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTH 3HAHUS B MO3HABATEJIbHYIO M IMPAKTUYECKYI0 oOjacTu
KU3HEIEATEeIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUT'aTh HOBBIE WJIEH, NMpEejlaraTb OPUIMHAIBHBIE MMOAXOAbI U PEIIEHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, A0MYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS;

3) paborta ¢ uHpopMaIuei:

OpPUEHTHUPOBATHCS B PA3IMYHBIX HCTOUHUKAX MH(OpMAIUU (TEKCTE y4EOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UpPOBAThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLIEHUBATH

€€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;



(opMyIMpOBATH 3alpOCHl U MPUMEHSTh PA3IUYHbIE METObI IIPU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI YYEOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPUIEHCTBOBATh KYJbTYPY aKTUBHOT'O MCITOJIb30BAaHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (OpMy  IpEICTaBICHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCIOJb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa IpH paboTe cC
OHoNOornyeckod HHPOpMalUMe: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYECKUe 3HAKM U CUMBOJIbI, (opMyIbl, aO0peBHaTypy, HOMEHKIATYDY,
UCIIOJI30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HaIJISIHOCTH;

BJaJe€Th  HAaBbIKAMU  paclo3HaBaHMs M 3alUThl  MH(pOpMaLuH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBnazneHne yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1EHCTBUSMU:

1) obienue:

OCYLIECTBISATh KOMMYHHKAIIMHU BO BCEX cepax KU3HU, AKTUBHO Y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYIIECTBY 00CYXJaeMOil TeMbl (YyMEHHUE 3a/laBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpeiaraeMoin
3aJ]a4uM, YYUTHIBATh MHTEPEChl M COTJIACOBAHHOCTH MO3ULMUHN JIPYTUX YYAaCTHUKOB
JHaJIora Wi TUCKYCCHUH);

pacno3HaBaTh HEBEpOAIbHbIE CPEJCTBAa OOIICHHS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh Pa3IUYHBIMU CIIOCOOAMHU OOIIEHHS U B3aMMOJICUCTBHSI, TOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS,

paSBépHYTO H JIOTHYHO M3JIaraTb CBOIO TOYKY 3PCHHA C HCIIOJIb30OBAHHNCM



S3BIKOBBIX CPEJICTB;

2) cOBMECTHAs IEATEIbHOCTb:

MTOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U WHIUBHYaIbHOU
paboThI MPH PEIICHUH OHMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOpM B3aUMOJIEHCTBUS NP PELICHUH YUeOHOM 3a1a4H;

BBIOMpATh TEMAaTUKy W METOIbl COBMECTHBIX NEHCTBUH C YUYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH Ka)KI0ro YjieHa KOJUIEKTHBA,;

NPUHUMATh L€ COBMECTHOM  JIESITEIIbHOCTH, OPraHU30BBIBaTh MU
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh ILIAH JCHCTBUM,
pacmpeienarh poju ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OIICHMBATh KA4ECTBO CBOErO BKJIA[A M KaXJOTO YYaCTHHKAa KOMaHJbl B
00U pe3yJibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHUBAaTh HUAEH C IMO3ULIHMH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJISATh IMO3UTHUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3IMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBiajicHre YHUBEPCAIbHBIMU PETYJISATUBHBIMU JECHCTBUSMU:

1) camoopranu3zanus:

UCIIOJIb30BaTh OMOJIOTHYECKHME 3HAHUS JUISl BBISBICHHS TMPOOJIEM U HX
pelIeHns B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BBIOMpATh HAa OCHOBE OHMOJIOTMYECKHX 3HAHHWM I1I€JIeBbIE M CMBICIOBBIC
YCTaHOBKM B CBOMX JCHCTBUSIX M MOCTYINKAaxX IO OTHOILICHHUIO K JKMBOU MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYUIECTBIIATH MMO3HABATEIBbHYIO JEATEIIbHOCTD, BBISBIISIThH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaul B 00pa3oBaTeIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENIPHO ~ COCTaBIATh IUIAH PELICHUS MpoOJieMbl ¢  y4E€TOM
HUMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

AaBaTb OIICHKY HOBBIM CUTYAlIUAM,



paciupsaTh paMKH y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOYTEHUN;

JIeJ1aTh OCO3HAHHBINA BBIOOP, apIryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTD
3a pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IMUPOKON SPYIUIUN B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIN YPOBEHB;

2) CaMOKOHTPOJIb:

JABaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JCATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJIQZIETh  HaBbIKAMHU  [IO3HABATEJIBHOW  pe(IeKCMM Kak  OCO3HaHHUS
COBEPLIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBAHM, MCIOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLUEHKH CUTYallMH, BbIOOpa
BEPHOI'O PEILLICHHUS;

OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IPUHAMAaTh MOTHBBI M apryMEHTBl JPYTHX MPH aHAJIU3€ pPE3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHATHS ce0sl U IPYTUX

MIPUHUMATh ce0sl, MIOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHMMATh MOTMBBI M apryMEHTBl JPYyTMX IPU aHaIu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JIPYTUX Ha OLIUOKY;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3UIMH IPYrOro YesloBeKa.

[IpeameTHbie pe3ynbTaThl ocBoeHUsi mpopammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue i yueOHoro npeamera «buonorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, MHTEPIIPETAIIUN U
npeoOpa30BaHUI0 3HAHUM, BUIbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUM B Pa3IMUYHBIX Y4EOHBIX CUTYallUAX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouonorued. B mporpamme mnpeameTHbie

pe3yJbTaThl IPCACTABIICHHLI 110 I'OdaM O6y‘—IeHI/I$I.



[IpeameTHbIe pe3yabTaThl OCBOEHUS yueOHOro npenmera «buonorus» B 10
KJIACCE JIOJKHBI OTPAXkKaTh:

c(OpPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa U HAy4YHOTO MHMPOBO33PEHHMS, O BKJIAJE POCCUNCKUX U
3apyOeXKHBIX yUEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIHMOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COJEp>KaHUE OWOJIOTMYECKUX TEPMHHOB U TMOHSATHI:
KHU3Hb, KJIIETKA, OPraHu3M, MeTa00JIn3M (0OMEH BELIECTB U NPEBPAILIEHUE SHEPTUN),
romMeocras (caMoOperyjsinusi), ypOBHEBas OpraHu3alUsl O KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHUE H3/aratb OWOJOTMYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJbHas JOrMa MOJEKYJISIpHOW OHOJIOTHM), 3aKOHBI
(I'. Mennens, T. Moprana, H.J. BaBunosa) u yuenus (0 1ieHTpax MHOT000Opa3usi u
MPOUCXOXKCHUS KyIbTYypHbIX pacTeHuid H.M. BaBunosa), onpeaensiTe rpaHUIbI UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM,;

YMEHHUE BIAJETh METOJIAMU HAYyYHOIO IMO3HAHMS B OMOJIOTUHN: HAOIIOACHUE U
ONMCAHNE KUBBIX CUCTEM, ITPOLIECCOB W SIBJICHHUM, OPraHU3alMs U INPOBEIECHUE
OMOJIOrMUYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHUE TMOJYYEHHBIX pEe3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIbI
Ha OCHOBAHHHU TOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJIEISATh CYHIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKApHOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILECTB M MPEBpPALICHUS SHEPTUU B KJIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meno03a,
OIUIOJOTBOPEHUS, PA3MHOXCHUS, WHIAMBUAYAJIbHOIO PAa3BUTUA OpraHU3Ma
(oHTOTEHER);

YMCHHC IPHUMCHATH IMOJYUYCHHBIC 3HAHUA IJIA 00BSICHEHUST OMOJIOTHYECKUX



MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HM C 1IeJIbl0 o0ecredeHus: 0Oe30MacHOCTH CBOETO 3/I0pOBbSl U 370POBBS
OKPYXAIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTIO IMOBEJIEHUS B OKPY KAIOIIEH
NPUPOAHON cpejie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUMN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
IPUPOAOIIOIb30BAHNS;

YMEHUE pelllaTh »dJEMEHTAapHble TE€HETUYECKHWE 3a/Jaud Ha MOHO- H
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIATh CXEMBbI
MOHOTUOPHUIHOTO CKpPEIIUBAHUS JUIsl TpeICcKa3aHus HacJeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH JaOOpaTOpHbIE U MPaKTUYECKHE PadOThI, COOJIOAATH
npaBuiia npu padbote ¢ yueOHbIM U Jab0paTOPHBIM 000pPYA0BAHHUEM;

YMEHHE KPUTHUYECKH OILIEHHBATb W HWHTEPIPETUPOBATH HHPOpMAIIIIO
OMOJIOTMYECKOTO  COJAEP)KAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOPMAIIUU, HAYYHO-TIOMYJISPHBIC
MaTepHuaybl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTHUH;

YMEHUE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITIOJIb30BATh MOHATUIHBIN arnmapaTt OMOJIOTHH.

[IpenmeTHbIe pe3ysibTaThl OCBOCHUSI yueOHOTo npeamera «buonorus» B 11
KJIACCE JIOJKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKPBIBATh COICPIKAHNE OMOIOTMUYECKUX TEPMUHOB M TIOHSITHI: BU/,
MONYJISIUs, TEHO(OH, HSBONIONUS, ABWXKYIIME CHIBI ((PaKTOphI) HBOJIOLNH,

MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,



DKOCHCTEMA, MPOAYUEHTbl, KOHCYMEHTBI, pEIyUEHTbl, LENU [UTAHUS,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHHE u3Naratb OWOJIOTMYECKHWE TeOopuu (dBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DOBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpieBoro cxoactsa K.M. bapa, uepenoBanusi riiaBHbIX HAITPaBICHUH U ITyTER
spommortuu A H. CeseprioBa, yaenus o 6mocdepe B.U. Bepranckoro), onpenensarsb
IPAHULBI KX IPUMEHUMOCTH K KMUBBIM CUCTEMAM;

YMEHHUE BIAJETh METOJIAMHA HAYYHOIO ITO3HAHMS B OMOJIOTMU: HAOIIOACHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBIICHWI, OpPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIMYMHAMH, OOBSCHEHHUE IMOJYYEHHBIX pPE3yJIbTATOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITHH, TEOPU U 3aKOHOB, YMEHHUE JI€NIATh BBIBOJIBI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYUIECTBEHHBIE NPU3HAKA CTPOCHHSI OHUOJIOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJALUN, MPOAYLEHTOB, KOHCYMEHTOB, pEIyLCHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIOCOOIEHHOCTH
OpraHU3MOB, JI€WCTBHSI SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBbI, IEpeHOca
BEIIECTB M TOTOKA SHEPIMM B DKOCHUCTEMAX, AHTPOINOTEHHBIX HM3MEHEHUW B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OMOTr€OXMMHYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHSTh MOJyYCHHbIC 3HAHUS JIsI OOBSICHEHHS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1IeJIbl0 o0ecreyeHus: 0e30MacCHOCTH CBOETO 370pOBbsI M 370POBbSA
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM IPaMOTHOTO MOBEJACHUS B OKPY KaroUlei
NPUPOAHON cpee, MOHUMaHUE HEOOXOJIMMOCTH HCIOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOU OMOJIOTUH ISl PAllMOHATIBHOTO MPUPOI0II0JIb30BAHUS;

yYMEHHE peliaTh 3JIeMEHTapHbIe OMOJIOTHYECKUE 3a7aul, COCTABIISITh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1IEMU MUTaHUS);

YMEHHUE BBITIOJNHATH JabOpaTOpHBIE U TMpaKTUUYECKHE paboThI, COOIOMATH



MpaBuJia Mpy padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHHE KPUTHUYECKH OIEHWBATh W HHTEPIPETUPOBATH HHPOPMAIHIO
OMOJIOTMYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHbIC
MaTepuaibl),  pacCMaTpWBaTh  TIJ00aTbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE ITMCHMEHHBIE M YCTHBIC COOOIICHUS,
00001ass 6MoJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
WCTIOJIb30BaTh IOHATUIHBIN armapar OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBanue
(uudpossie)
n/ pasgeroBuTeM  Bceer Komrpoann = IIpaktuueck
o0pa3oBaTtejibHbIE
I NMmporpaMMbl 0 ble padoThI ue padoThbl
pecypcbl
bubnunoreka LIOK
bnonornsa xak
1 Havka 2 0.5 https://m.edsoo.ru/7f41
Y €292
JKuBnle cucTeMbl bu6nmorexa LIOK
2 U UX 1 https://m.edsoo.ru/7f41
OopraHusanus €292
XUMHYECKUI bu6nmorexa LIOK
3 COCTaB U 8 1 https://m.edsoo.ru/7f41
CTPOEHUE KIETKU c292
bu6nmorexa LIOK
Knznenearen,HO
4 6 https://m.edsoo.ru/7f41
CTh KJIETKH
€292
PasmHoxenue u
MBIy TBHOE bu6anoreka LIOK
5 4 5 1 https://m.edsoo.ru/7f41
pa3BuTHE 202
OpraHHU3MOB -
HacnencrBernoc
but6mmorekxa [IOK
Thb U
6 8 15 https://m.edsoo.ru/7f41
W3MEHUYHMBOCTh
€292
OpPraHHU3MOB
Cenexnus bubnunorexa LIOK
7 OpPTaHHU3MOB. 3 https://m.edsoo.ru/7f41
OCHOBBI c292
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OUOTEXHOJIOTHHA

PesepBHOE Bpems

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

bu6nmoreka [IOK
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