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1. HOACHUTEJBHASA 3AIINCKA
1.1. MecTo y4eOHOro mpeaMera B CTPYKTYpe OCHOBHOI mnpodeccHOHAIbHOM
00pa3oBaTe/IbHON MPOrPaMMBI.

VYueOnsrii npeamer OVYIL.O8 buoJiorusi siBnsiercss 00s3aTeNbHBIM  Y4EOHBIM
npeaMeToM U3 mpeaMeTHoi oOmactu  «EcrecTBeHHO-HayuHble mpenMeTsy DI'OC
COO BxoauT B 0011€00pa30BaTEIbHBIN UKII, U3y4aeTcss Ha 0A30BOM YPOBHE U YHUTAETCS
Ha MIEpBOM Kypce.

[Ipu paszpaboTke mporpaMMmbl MO OWUOJOTHMM  TEOPETUYECKYID  OCHOBY
JUIA  ONpENENICHUs] TOAXO0A0B K (OPMHUPOBAHHMIO COJCpX)aHHUA Yy4eOHOTO TpeaMera
«buonorus» COCTaBWJIH: KOHIIENITyaJIbHbIE IIOJIOKEHHUS or'ocC COO
0 B3aUMOOOYCIIOBICHHOCTH LEJNEH, COAepX aHus, Pe3yJIbTaToB 00y4eHHs] U TpeOOBaHUM
K YPOBHIO IMOJATOTOBKM BBITYCKHHMKOB, IOJIOKEHUS 00 OOMMX WLENAX M HpUHLUIAX,
XapaKTepU3YIOIMIMX COBPEMEHHOE COCTOSTHHE CHUCTEMBI CPEIHEr0 00IIero oOpa3oBaHUs
B Poccuiickoit @enepanyu, a Takxke MOJI0KEHUS O CleHUpHUKe OMOJIOTUY, €€ 3HAaUCHUU
B MTO3HAHUU XUBOW MPHUPOJIBI U 0OECTICYCHUH CYIIIECTBOBAHMS YEIOBEYECKOTO O0IIIeCTBa.
CornacHo Ha3BaHHBIM IMOJIOKEHUSM ONPEIENICHbl OCHOBHBIE (PYHKIIMU MPOrpaMMbl 10
Ounosoruu u €€ CTPyKTypa.

[Iporpamma no Ouonoruu Oa€T MpeAcTaBIEHUE O LEsIX, 00 oOuiei crpareruu
oOyudeHUs, BOCIIUTAHUSI U PA3BUTUS OOYYAIOIIMXCS CPEJICTBAMH YUEOHOTO IMpeaMeTa
«buonorus», ompenenser o0s3aTeTbHOE NPEAMETHOE COJEpKAHUE, €ro CTPYKTYpY,
pacrpeseseHue 1o pas3zienaM U TeMaM, PEKOMEHIyeMYI0 MOCe0BaTeIbHOCTh U3yUEHHUS
y4eOHOTO MaTepuaia ¢ Y46TOM MEXIPEIMETHBIX U BHYTPUTIPEIMETHBIX CBSI3€H, JTOTHKH
00pa3oBaTeIbHOIO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOITUXCS.

B mporpamme mo OuonoruM TakKe YYUTHIBAIOTCS TPEOOBAaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAIIPEIMETHBIM M TPEAMETHBIM  pe3yiabTaraM  OOydeHHus B
(GbOpMHUPOBAaHMHM OCHOBHBIX BHIOB Yy4e€OHO-TIO3HABATEIBHOM JCATEILHOCTH/yIeOHBIX
JEUCTBUM 00yUarOIIUXCs 10 OCBOCHUIO COIepKaHMsI OMOJIOTUYECKOTr0 00pa30BaHMs.

B mporpamve 1o Owomormm  (0a30BBIH  ypOBEHb)  pEAlM30BaH  MPHUHIIUI
NPEEeMCTBEHHOCTM B M3y4YeHUHM  Ouosiorud,  Onarogapss 4eMy B Hei
IPOCMaTPUBAETCs HANPABJICHHOCTh HA Pa3BUTHE 3HAHHM, CBSA3aHHBIX C (OPMUPOBAHHEM
€CTECTBEHHO-HAYYHOIO  MMPOBO33PEHHUS, LEHHOCTHBIX  OpPUEHTAIMil  JMYHOCTH,
HKOJIOTMYECKOTO MBIIIJIEHUS, TPEICTaBICHU O 3I0POBOM 00pa3e >KU3HU U OEpeKHBIM
OTHOILLIEHHEM K OKpYKarolen mnpupogHon cpene. llostoMy Hapsany ¢ u3ydeHueM
001IEOMOIOTMYECKUX TEOpUHM, a TakKe 3HAaHUM O CTPOCHHMM >KHUBBIX CHUCTEM Pa3HOTO
paHra M CyIIHOCTH OCHOBHBIX IHPOTEKAIOIIMX B HHUX MPOLECCOB B IPOrpaMMe IO
OMOJIOTUN YJENIEHO BHUMAHHUE MCIIOJb30BAHHUIO TMOJYUYEHHBIX 3HAHUN B IMOBCEIHEBHOM
YKU3HU JJI peLIeHUs MPUKIIAJAHBIX 337a4, B TOM YUCIIe: NMPOPUIAKTUKNA HACIEACTBEHHBIX
3a00JIeBaHU  YEJIOBEKa, MEIUKO-TEHETUYECKOT0 KOHCYJIbTHPOBAHUSA, OOOCHOBAHHUS
HKOJIOTUYECKHU 11EJIECO00PA3HOro MOBEACHHS B OKPY’KaIOLIeW IPUPOJHON Cpesie, aHaIu3a
BIUSIHUSL XO3SMCTBEHHOW JIE€ATEIBHOCTM YEJIOBEKAa HAa COCTOSHHUE MPUPOAHBIX H
UCKYCCTBEHHBIX 3KOCHUCTEM. YCWIEHHE BHUMaHUS K MPUKIAJHON HaIPaBICHHOCTH
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yueOHoro mnpeamera «buoyOTHs TPOAUMKTOBAHO HEOOXOJUMOCTBIO OOecreueHus
YCIIOBUW JJIsl PEIICHUS OJHOM W3 aKTyaJdbHBIX 3a/lad IIKOJIHHOTO OHOJOTHYECKOTO
oOpa3oBaHus, KOTopas mpejrnojaraetT (QopMUpOBaHUE y OOYYaIOIIUXCS CHOCOOHOCTH
aanTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MHUPA.

buonorus Ha ypoBHE cpeaHero o0mero oOpa3oBaHUS 3aHMMAeT BaXXHOE MECTO.
On oOecnieunBaeT (HOpMHUPOBaHUE Y OOYHAIOIIMXCSA MPECTaBICHUN O HAyYHOU KapTUHE
MHUpa, pacHmmpsieT W 0000IMaeT 3HAaHWS O JKUBOW TpUPOJE, €€ OTIMIUTEITHHBIX
NPU3HAKAX — YPOBHEBOM OpPraHM3AIMd W SBOJIONHMH, CO3MAET YCIOBHS IJIS: MO3HAHUS
3aKOHOB >KMBOU TPHUPOJbI, (HopMHUpOBaHUS (DYHKIIMOHATBHONW TPAaMOTHOCTH, HABBIKOB
3I0pOBOTO M Oe30macHOro obpasza >KU3HHU, SKOJOTHYECKOTO MBIIUICHUS, 1I€HHOCTHOTO
OTHOIIICHUS K )KHBOU MPUPOJIC U YETIOBEKY.

bonpmoe 3HaueHWe OWOJIOTHS MMEET TaKXKe ISl PEIICHUS BOCIHUTATEIBHBIX WU
pPa3BUBAIONIMX 33Jlad CPEeAHEero oOiero oOpa3oBaHUs, COIHAIM3AIUMU O0YyJaroluXcsl.
W3ydyenne Owmosornu oOecrevymBacT YCIOBHSA ISl (POPMUPOBAHMSI WHTEIUICKTYATbHBIX,
KOMMYHHUKAIITMOHHBIX ¥ WH(OPMALMOHHBIX  HABBIKOB, JACTETHUYECKOW KYJIBTYpHI,
CIIOCOOCTBYET HHTErpallud OHMOJOTMYECKUX 3HAHWM C TMPEACTaBICHUSIMHU U3 APYTUX
y4eOHBIX MPEAMETOB, B YAaCTHOCTH, (U3WKU, XxumMuu u reorpaduu. HazpanHbie
MOJIOXKEHUS O MpeAHa3HauYeHUU yueOHoro npenmMera «broiaorusy coctaBuiii OCHOBY IS
OMpesieNieHUs]  TMOAXO0J0B K OTOOPY M CTPYKTYPHUPOBAaHUIO €ro  COACpKaHUS,
MPEJCTaBIEHHOTO B MPOTPaMMe MO OMOJIOTHH.

OTt60p comepkanus yaeOHOro npeamMera «buosorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C MO3ULMNA KyJIbTYpOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBUU C KOTOPBIM OOYyYarouiuecs
JIOJKHBI OCBOWTH 3HAHUS U YMEHHS, 3HAYMMbIC Uil (POPMUPOBAHMS OOIIEH KYJIbTYpHI,
ONPENEISIFONINE AIEKBATHOE IIOBEJACHUE YEIOBEKAa B OKPYKAIOLIEH NMPUPOAHON CpEne,
BOCTpeOOBaHHBIE B TOBCEIHEBHOM XKU3HU U MPAKTUYECKON nearenbHocTH. Ocoboe MecTo
B OTOM cCHCTEME 3HAHMW 3aHUMAIOT AJIEMEHTHI COACpXNKaHWsS,  KOTOpbIE  CIIyXaT
OCHOBOM it (popMHUpOBaHUSA TPEACTABIECHUN O COBPEMEHHOU €CTECTBEHHO-HAYYHOM
KapTUHE MUPA U LEHHOCTHBIX OPUEHTALMIX JUYHOCTH, CIIOCOOCTBYIOIIMX F'yMaHU3ALUH
OHMOJIOrM4YEeCKOro 00pa30BaHMS.

CTpykTypupoBaHuE CoOIEpKaHHs ydyeOHOro wmaTepuaja B IporpaMMme Io
OMOJIOTMM  OCYLIECTBIEHO C  y4€TOM  NPHUOPUTETHOrO  3HAYEHUs  3HAHUM 00
OTJIUYHUTETLHBIX OCOOCHHOCTSIX >KMBOW TPHUPOMABI, O €€ YpOBHEBOW OpTraHM3aIluU H
IBOJIOIMHU. B COOTBETCTBUM € 3TUM B CTpPYKType ydeOHoro mnpenmMera «buomorusp
BBIJICJICHBI CIIEAYIOUIUE COJIepKaTelibHble JIMHUM: «buonorusi kak Hayka. MeTtoabl
HAyyHOrO TmO3HaHus», «KieTka kak Owuosiormueckas cucrema», «OpraHmsm Kak
ouonornyeckast cucrema», «CucreMa M MHOrooOpasue OpraHHYECKOrO MHpPay,

«IBONIOLUSA )KUBOU MPUPOJBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTI.

Heab wu3ydyeHust yyeOHoro mpeamera «buosorus» Ha 0a30BOM YypOBHE —
OBJIaJIcHUE OOYyYaIOMUMHUCS 3HAHUSMU O CTPYKTYPHO-(PYHKIIMOHATHHOW OpraHU3aIluu
KUBBIX CHUCTEM PA3HOrO0 paHra M NPUOOpPETeHHEe YMEHUH  MCIOJb30BaTh  ATHU
3HAHMS JUJISl TPAMOTHBIX JACMCTBUI B OTHOIIEHUH OOBEKTOB >KUBOW MPHUPOABI U PELICHUS
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Pa3NINYHBIX KU3HEHHBIX MTPOOIIEM.

JlocT>KeHHe  1enu  M3Y4YeHUs y4e0HOro npeamera «buonorus»
Ha 0a30BOM ypOBHE 00ecne4YnBaeTCsl pelieHneM CJIeAyI0IUX 3a1a4:

OCBOEHHME OOYYaIOIIUMUCS CUCTEMBl 3HAHUN O OMOJIOTMUECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEpPHOCTSX, THUIOTE3aX, MpaBWiax, CIyKalluX  OCHOBOHM JUIs
(dopMHUpOBaHMs MPEACTABICHUNA O €CTECTBEHHO-HAYYHOM KapTHUHE MHpa, O METoJax
HAY4YHOI'O [T03HAHMsI, CTPOCHUH, MHOT000Opa3uu U OCOOEHHOCTSIX JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHM3alMM, BBIAAIOIIMXCA OTKPBITHSX M COBPEMEHHBIX HCCIEIOBAaHUAX B
OnoIoTHy;

GopmupoBaHue 'y  OOydallMXCs  IO3HABATEIbHBIX,  MHTEJUIEKTYyaJIbHBIX
Y TBOPYECKUX CIIOCOOHOCTEN B MIPOLIECCE aHAIM3a JaHHBIX O MyTSX Pa3BUTHUs B OMOJIOTUU
HAy4YHBIX B3IJISJ0B, WIAEH M MOAXOAOB K M3YyYEHHUIO XKUBBIX CHCTEM DPA3HOIO YPOBHS
OpraHu3aluy;

CTaHOBJIEHUE y OOy4arommxcsi oOIel KynbTyphl, (PyHKIMOHAIBHOW IPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH W OLEHUBATh SIBICHHUS OKPYXKAIOIIETO MHUpPA KUBOU
IPUPOJIbl HA OCHOBAHUU 3HAHUM U OIBITA, MOJyUYEHHBIX IPU U3YYEHUU OMOJIOTHY;

GopmupoBaHue y  OOyYaroIIMXCsl  YMEHMM  WUIIOCTPUPOBAaTh  3HAYEHHUE
OMOJIOTMYECKUX 3HAHUW B NPAKTUYECKOM JEATENbHOCTH  4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoONOTEXHOIOTH;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXKXHOCTM T[O3HAHHUS YEJTOBEKOM KUBOU
IPUPOIbI, HEOOXOUMOCTH OEPEKHOr0 OTHOIICHUS K HEW, COOMIOACHUS 3TUUECKUX HOPM
IIPU NMPOBENCHNUN OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HAHHWE IIEHHOCTM OMOJOTMYECKMX 3HAHUW U1l TOBBINICHHUS  YPOBHS
AKOJIOTMYECKOM KYJIbTYPBbI, 17151 GOPMUPOBAHMSI HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE TPUOOPETEHHBIX 3HAHUNW M YMEHHMA B TOBCEIHEBHOW >KU3HU AJIS
OLICHKM TIOCINIEACTBHIA CBOEH JESATENBHOCTH MO OTHOILUEHUIO K OKpYy)Karoliel cpene,
COOCTBEHHOMY  37I0POBBIO, OOOCHOBaHME€ U  COONIOJICHHE Mep MNPOPUIAKTUKA
3a00JIeBaHUI.

B cucreme cpemnero obmero oOpasoBanus — «buosorus»y, u3yuaemas
Ha 0a30BOM ypOBHE, SIBJISIETCS 00513aTENbHBIM YYEOHBIM MIPEAMETOM, BXOJSAIIUM B COCTaB
npenMeTHOM o6sactu «EcTecTBeHHO-HAYYHBIC TTPEIMETHD).

VY4eOHbIM MIIaHOM Ha e€ u3yueHue oTBesieHo 39 yueOHbIX yacoB: B lcemectpe — 17
gacoB (1 yac B Hezen0), Bo 2 ceMecTpe — 22 vaca (1 yac B Heseo).

1.2 Tlnanupyemble pe3yJbTaTbl u3yuyeHusi yudeOHoro mnpeamera OVYIIL.08
buoJiorus.

B pesynbrare m3ydenus ydueOnoro mpeamera OVIL.08 buomorust obywaromuiics
JOJDKEH c(hOPMHUPOBATH CIAEAYIOIINE PE3YIbTaThI:

JIuunoctubie (JIP): B cTpykType JIMYHOCTHBIX PE3YJbTAaTOB OCBOCHHS MpeaMeTa
«buonorus» BbIIETICHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHHME OOYy4YaroIMMUCS
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POCCHMCKOM TpaXAaHCKOW  HMJEHTUYHOCTH — TOTOBHOCTH K  CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTA U CaMOOIIPECIICHUIO, HATMYUE MOTUBAIIMU K 00YYEHHUIO OMOJIOTUH,
1eJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH M WCTOPUYECKUX  TPagulMid  pa3BUTUS  OMOJOTUYECKOTO  3HAHUS,
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIuXcsi PyKOBOJCTBOBATHCS B CBOCH ACSITEIHHOCTH
IIEHHOCTHO- CMBICJIOBBIMA YCTaHOBKAMH, TPUCYIIMMHU CHCTEME OHOJOTHYECKOTO
00pa3oBaHusl, HATMYUE FKOJOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTAaBUTh LEIH U
CTPOUTDH >KU3HEHHBIC TIJIaHBI.

JInuyHOCTHBIE pe3yJIbTaThl OCBOCHHS TMpeaMera «bHOIOTusS»  TOCTUTAKOTCS
B E€IUHCTBE Yy4eOHOM U  BOCIMUTATEIBHON  JIEITEIIBHOCTM B  COOTBETCTBUU
C TPaIWLIMOHHBIMU POCCHUMCKHMHU COLUMOKYJIbTYPHBIMU, HUCTOPUYECKHUMHU U JTYXOBHO-
HPaBCTBCHHBIMU IICHHOCTSIMU, NMPHUHSATHIMH B OOIIECTBE MpaBUIaMU U HOpPMaMu
MOBEJICHUSI U  CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS, CaMOBOCHUTaHUS U
CaMOpa3BUTHsI, Pa3BUTUS BHYTPEHHEW MO3ULMUHU JIMYHOCTH, IATPUOTU3MA, YBAKCHUS
K 3aKOHY M IPABONOPSJKY, YEJIOBEKY TpPyJa W CTaplIEMy IOKOJIEHUIO, B3aUMHOIO
YBOXEHHs, OEPEKHOT0 OTHOMICHUS K KyJIbTYPHOMY HACICAUIO U  TPAAUIHUAM
MHOTOHAllMOHAJILHOTO Hapoxa Poccuiickon @Penepaunu, NpUPOAE U OKPYKAKOLIEH
cpeze.

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUS Yy4yeOHOTO mpeamera «buonorus» I0JKHBI
OTpakaTb ~ TOTOBHOCTh U  CIOCOOHOCTh  OOyYalolUXCi  PYKOBOJICTBOBATHCS
chopMUPOBAaHHOM  BHYTpPEHHEH  TO3WIMEH  JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OPUEHTAIINM, MMO3UTUBHBIX BHYTPEHHUX YOEKIECHUHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
[EHHOCTSM POCCHUHCKOTO OOINECTBa, PACHIMPEHUE >KHU3HEHHOTO ONbITa M  OIbITA
JIEATEIIBHOCTH B TIPOLIECCE pPEaau3alid OCHOBHBIX HAMpPaBJICHUN BOCHUTATEIBLHOU
JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

Koa JIP Pezyabrar ®I'OC COO Yrounennsblii pesyabrat POII COO
IrpakKaIaHCKOro BOCIMTAHUA?

JIP I'B 4. TOTOBHOCTb IIPOTUBOCTOATH C(OPMHPOBAHHOCTh  TPAXJIAHCKOU
UJICOJIOTHH 9KCTpPEMH3MA, | MO3UIMHU 00y4Yarolerocs Kak aKTHBHOIO
HalMOHAIIN3MA, KkceHo(oOuH, | 1 OTBETCTBEHHOTO WI€Ha POCCUHCKOTO
JUCKPUMHMHALIMM TI0 COLIMAJIbHBIM, | OOIECTBa;

PEIUTHO3HBIM, pacoBBIM, OCO3HAaHHE CBOMX KOHCTUTYL[MOHHBIX

HallMOHAJIbHBIM MPU3HAKAM; IpaB U 00S3aHHOCTEN, yBa)KCHHE 3aKOHA
Y TIPaBOIIOPSIKA;

TOTOBHOCTb K COBMECTHOMN

TBOPYECKOH AEATENBHOCTU IMPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUU YUEOHBIX U
MO3HABATENBHBIX 33734,  BBIIOJIHEHUHU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OTpeNieNsTh
COOCTBEHHYIO TO3HIIMIO 10 OTHOIICHHUIO K
SBJICHUSM  COBPEMEHHOM  XH3HM U
00BACHATH €8€;

YMEHHE  YYHTHIBaTh B CBOHX




JNEUCTBUAX HE00XO0AUMOCTh
KOHCTPYKTUBHOI'O B3aMMOJEUCTBUS JTIOAEH
C Pa3HBIMH YOSXKICHHUSMHU, KYJIbTYPHBIMHU
LIEHHOCTSIMU U COLIUAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B

mnmponecce COBMCCTHOI'O BBITIOJTHCHU A
y‘le6HBIX, IIO3HABaTCIbHBIX u
HUCCICI0BATCIBCKHUX 3aaad,

YB@XUTEIBHOTO OTHOLICHUSA K MHEHHIO
OIIOHEHTOB TPH OOCYXKIECHHUH CIIOPHBIX
BOIPOCOB OMOJIOTMYECKOTO COJEPKAHHUS;
FOTOBHOCTb K TYMaHUTapHOM U
BOJIOHTEPCKOM AEATEIbHOCTH;

MATPHOTUYICCKOI0O BOCIMTAHUSA

JIP IIB 2. LIEHHOCTHOE OTHOIIIEHUE K c(OpPMHUPOBAHHOCTh ~ POCCUIMCKOU
rocyAapCTBEHHbIM CHMBOJIaM, | TPaKIaHCKOMN UJEHTUYHOCTH,
HCTOPUYECKOMY M  MNPUPOAHOMY | MATPUOTU3MA,  YBAXEHUS K CBOEMY
HacJeAulo, NaMsATHUKAaM, TPAAULUsAM | HapoAy, 4YYBCTBAa  OTBETCTBEHHOCTH
HaponoB Poccum, poctmxenusMm | nepen PoauwHol, rTopmoctH 3a  CBOM
Poccuun B Hayke, uckyccrtse, criopte, | Kpai, cBow PoauHy, CBOH S3BIK U
TEXHOJIOTHSIX U TPYJIE; KyJIbTypy, IHpOLUIOE W  HACTOSIIEE

MHOT'OHaIMOHAIBHOIrO Hapoja Pocecuu;
LIEHHOCTHOE OTHOILLICHHE K
MPUPOAHOMY HACIEAUI0 M MaMATHUKAM
NpUPOABI,  JOCTIKeHusM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHUSX,
TpyAe;
CHOCOOHOCTh ~ OILIEHWBATh  BKJIAJI
POCCUHCKUX YYEHBIX B CTAaHOBJICHUE U
pazBuTHe ouonoruu, MMOHUMAaHUS
3HauYe€HUs  OHOJIOTUM B  TIO3HAHHHU
3aKOHOB MPUPOJIbL, B JKU3HU YEJIOBEKA U
COBPEMEHHOI0 O0IIECTBA;
naeiiHas yOeXIEHHOCTD,
TOTOBHOCTb K CIYXECHHUIO M 3alluTe
OtedecTBa, OTBETCTBEHHOCTH 3a €rO
Cyns0y;
AYXOBHO-HPABCTBEHHOI'0
BOCIIUTAHMS:

JIP IHB 5. OTBETCTBEHHOE OTHOILIEHUE K CBOMM | OCO3HAHUE JYXOBHBIX LIEHHOCTEN
poauTensM W (W) IPYTUM WICHAM | POCCUMCKOTO Hapoja; cOpMHUPOBAHHOCTH
CEMbH, CO3/IaHUI0 CEMBbH HAa OCHOBE | HDABCTBEHHOIO  CO3HAHMUS, OTUYECKOIO
OCO3HAHHOTO NPHUHATHS I[IEHHOCTEW | MMOBEICHUS;

CEeMEWHON XKM3HU B COOTBETCTBUU C | CIIOCOOHOCTH OIICHHBATh CUTYallUIO M
TpaguIusMu HapooB Poccuu; MIPUHUMATh OCO3HAHHBIE pelieHus,
OPUEHTHUPYSCh Ha MOpPaJIbHO-

HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,
OCO3HaHHE JINYHOTO BKJIaJa B TIOCTPOCHUE
YCTOMYHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM
POIMTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTI'O IPUHATHUSA HeHHOCTeﬁ




CEMEMHON JKU3HM B COOTBETCTBHH C
TpaauuusiMu HapoaoB Poccuu;

ICTECTHICCKOT0O BOCIITUTAHUA

JIP DOctB 2. CIIOCOOHOCTh BOCIIPUHUMATDH | 3CTETUYECKOE  OTHOUIEHHE K  MHpY,
pa3ianyHbIe BU/IBI UCKYCCTBA, | BKJIOYasi JCTETUKY ObITa, HAYYHOTO W
TPaJULIMM U TBOPYECTBO CBOETO M | TEXHUYECKOI'O TBOPYECTBA, CIOPTA, TPY/a,
OpyTrux Hapo/0B, OLIYIIaTh | OOIIECTBEHHBIX OTHOILICHHIA;
SMOILIMOHAIBHOE BO3/ICHCTBUE | MOHMMAaHKUE SMOIIMOHATBHOTO BO3/IEHCTBUS
HUCKYCCTBA, JKUBOW  IIpUpOJAbl M €€  LEHHOCTH;

TOTOBHOCTh K CaMOBBIPQ)KEHUIO B Pa3HbIX

BUJIaX UCKYCCTBA, CTPEMJICHUE IIPOSBIATH

KauyecTBa TBOPUECKOU JIMUHOCTH;
(pu3nvUecKoro BOCIUTAHHUS:

JIP ®B 1. c(hOPMHUPOBAHHOCTh  3JIOPOBOTO M MIOHUMAaHUE U pean3aius 3J0pOBOro
0e30macHoTo oOpasa KHU3HH, | 1 Oe3zomacHOro o0pasza >KU3HH (340pOBOE
OTBETCTBEHHOTO  OTHOIICHHUS K | IUTaHUE, COOJIIOJIGHHE TUTHEHUYECKUX
CBOEMY 3/I0POBbIO; npaBUil W HOpPM, CcOaJaHCHPOBAHHBIN

PeKUM 3aHATUH U OTIbIXa, pPEryJspHas
¢u3nUecKass aKTUBHOCTb), OEpPEKHOTO,
OTBETCTBEHHOT'O u KOMIIETEHTHOTO
OTHONICHHSI K COOCTBEHHOMY (DU3HUECKOMY
U TICUXUYECKOMY 37I0POBBIO;

JIP ®B 3. AKTHUBHOE  HENPUATHE  BPEIHBIX TMOHUMAaHUE LIEHHOCTH MPaBUIT
MIPUBBIYEK u HHBIX GopM | UHAUBUIYATBHOTO W KOJUIEKTHBHOTO
MpUYMHEHUs. BpeAa ¢u3nyeckoMmy U | 0€30MacHOro IMOBEACHHUS B CHUTYalUAX,
MICUXUYECKOMY 3/I0POBBIO; YTPOKAIOILIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCJIEACTBUN U HEMPUITHE
BpPEIHbIX  MpHUBBIUEK  (yrnoTpeOseHus
QJIKOTOJIsl, HAPKOTHUKOB, KypEeHHUSI);
TPYAOBOI0 BOCIIMTAHHUSA:

JIP TB 4. TOTOBHOCTb M CIIOCOOHOCTh K | TOTOBHOCTb K TPY/Y, OCO3HAHHE LIEHHOCTH
00pa3oBaHHI0O M C€aMOOOpa30BAHHIO | MACTEPCTBA, TPYIOJIIOOHE;

Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTh K aKTHUBHOH J€ATEIbHOCTH
TEXHOJOTHYECKON 51 COLMAJIbHOU
HaIpaBJI€HHOCTH, CIOCOOHOCTb
WHUILIUUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENIbBHO ~ BBIIOJIHATH ~ TaKylO
JIeSITEIbHOCTD;
UHTEpPEC K pa3IUYHBIM chepam
po¢eCCHOHATBHON NEeSTeTLHOCTH,
YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOP
Oynymel mpodeccun U pearn30BBIBAThH
CcOOCTBEHHBIE KU3HEHHBIC TIJIaHbL;
TOTOBHOCTb u CIOCOOHOCTh K
00pa3oBaHUI0 M €aMOOOpa30BaHMIO Ha
MPOTSKEHUH BCEH JKU3HU,

JKOJIOTHYECKOr0 BOCIIMTAHMSA:

JIP OxB 1. C(OPMHPOBAHHOCTh JKOJIOTUYECKOMH DKOJIOTHUYECKHU 1esiecooopasHoe

KYJIbTYPHI, ITIOHUMaHHEC BIIMSAHUSA
COMaJIbHO-3KOHOMHNYCCKUX

IIPOLIECCOB HA COCTOSIHUE IPUPOIHOU

OTHOIICHHE K TPUPOJIE KaK HCTOYHHKY
JKU3HU Ha  3emiie, OCHOBe €€
CYILIECTBOBAHMSI;
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U COLMAIBHON Cpeabl, OCO3HAHHE
r7100aIbHOTO Xapakrepa
9KOJIOTMYECKUX Mpoliem;

OCO3HaHHE ri100aJbHOI0
XapakTepa JKOJOTHYECKUX MpolieM u
MyTe X pEHICHUS;

CIIOCOOHOCTh HCIIOJIB30BaTh
npruobpeTaeMbie pu U3yYCHUU
OMONOrMM 3HAHMA ©  YMEHHUS TpHU
pelieHu:  MpoOJieM,  CBS3aHHBIX €

palMoOHATIBHBIM  TIPUPOIONIOIH30BAHUEM
(cobmomeHne TpaBWJI  MOBEICHUS B
pHUpoOJIE, HaIpPaBICHHBIX Ha
COXpaHEHHE PABHOBECHS B SKOCHCTEMaX,
OXpaHy BHUJIOB, YKOCUCTEM, Onochepsl);

JIP OxB 2. IJIJAHUPOBAaHUE U OCYIIECTBIIECHUE CIOCOOHOCTh UCIIOJIb30BaTh
NEICTBUI B OKpy»Karolleil cpeie Ha | mpuoOpeTaemble npu W3y4YEHUU
OCHOBE 3HaHMs Leled yCTOMUMBOrO | OMOJIOTMM 3HAaHHUA U YMEHMs [puU
Pa3BUTHS YEIIOBEUECTBA; pelieHnd  mpobieM, CBA3AHHBIX C

paloHaIbHBIM PUPOAONOJIB30BAHUEM
(cobnroneHne mMpaBWI  TOBEACHUS B
MIPUPO/JIE, HAMPABIICHHBIX HA COXPAHEHUE
paBHOBECHSI B OSKOCUCTEMAX, OXpaHy
BHJIOB, DKOCUCTEM, Orochephl);

JIP OxB 3. AKTUBHOE  HEMNpUITHE JEHCTBUH, AKTUBHOE HENpUATUE JACHCTBUH,
MPUHOCALIMX Bped  OKpPYKAIOILEH | MPUHOCSIINX BpEN OKpYy>Karolen
cpene; MIPUPOAHON cpene, YMEHHE

IIPOrHO3UPOBAThH HeOJIaronpusTHhIE
9KOJIOTMYECKUE MOCJICACTBUS
MPEIITPUHUMAEMBIX JIEACTBUI 51
IPEJOTBpALLATh HX;

JIP OxB 4. yMEHUE IIPOTHO3UPOBATH MOBBIILIEHUE YPOBHS
HEOJIaronpusATHbIE  SKOJIOTMYECKHE | HKOJIOTHUECKOU KYJIBTYPBI:
MTOCJIEACTBUS OpEeINPUHUMAEMbIX | NPUOOpPETEHUE ONbITa IUIAHUPOBAHUS
NEMCTBUI, IPENOTBPALLATD UX; IIOCTYIIKOB M OLEHKH HX BO3MOYKHBIX

MOCHEACTBUN JUIsl OKPYKAIOLIEH Cpenbl;

JIP OxB 5. pacIIMpeH’e OIbITa ACATEIbHOCTH | HAIMYME  PA3BUTOrO  DKOJIOTMUYECKOTO

9KOJIOTMUYECKOI HalpaBIeHHOCTH; MBIIUIEHHSI, DKOJOTUYECKOW KYJIBTYpHI,
OMbITa  JIEATENBHOCTH  3KOJOTMYECKOU
HAIpPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATHCS MU B
[TO3HABATEJIbHONW, KOMMYHUKAaTUBHOM U
COLIMAJILHOM  NIPAKTHKE, TOTOBHOCTU K
Y4acTUIO B TMPAKTHUYECKON JeATEIbHOCTH
HKOJIOTMUECKOM HANPaBICHHOCTH;

LHEHHOCTH HAYYHOI0 MO3HAHUS:

JIP ITHIT 1. c(OPMHPOBAHHOCTH MUPOBO33PEHUS, c(OPMUPOBAHHOCTD
COOTBETCTBYIOIIETO COBPEMEHHOMY | MHPOBO33pPEHHUS, COOTBETCTBYIOIIETO
YPOBHIO  pa3BUTHs  HAayKM U | COBPEMEHHOMY YPOBHIO pa3BUTHsI HayKd
00IeCTBEHHOM MPAKTUKH, | U OOIIECTBEHHOM TIPAKTHKH,
OCHOBAaHHOIO Ha JUAJIOT€ KYyJIbTYp, | OCHOBAaHHOIO Ha JUAJlOre KyJbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHHUIO | CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO

CBOEr0 MeCTa B MOJUKYJIbTYPHOM
MUDE;

MeECTa B IIOJIUKYJIbTYPHOM MHUPE;
COBEPILIECHCTBOBAHUE S3BIKOBOM M
YUTATEJIbCKOU KYJBTYPbl KaK CpEICTBa




B3aWMOJICHCTBHS MEXIy JIFOJBMH |
MO3HAHUS MUDA;

MOHUMaHUE CreluPUKA OUOIOTHH
KaK HayKd, OCO3HaHus1 €€ poiau B

dbopmupoBaHUn paloHaIBLHOTO
HAy4yHOTO  MBIIUICHUS, CO3/IaHUU
L[EJIOCTHOTO npeACcTaBiIeHus 00

OKpYXXaloIlleM MHpE KaK O EIUHCTBE
OpUPOJIBI, YEIOBEKa W OOIIeCTBa, B
IMO3HAaHUU IIPUPOIHBIX
3aKOHOMEPHOCTEH W PEIICHHH TpoOieM
COXpaHEHUs MPHUPOIHOTO PaBHOBECHS;

yOSXKIEHHOCTP B 3HAYMMOCTH
Ouosnorun ISt COBpPEMEHHOMH
[UBWIN3AIMK:  OOECIIEYEeHHsT HOBOTO
YPOBHA pa3BUTHUA MCIUIHMHBI, CO3OaHHC
HEePCIIEKTHBHBIX OMOTEXHOJIOTHH,
CIIOCOOHBIX peiath pecypcHble
npoOJIeMbl  pa3BHTHUSL  YEJIIOBEYECTBA,
MOKMCKA IyTEeH BBIXOJA M3 TIIOOATBHBIX

HKOJIOTNYECKUX npoOiem U
oOecrieyeHHsl Iepexoa K yCTOMUMBOMY
pa3BUTHIO, paLOHATbHOMY

MCIIOJIb30BAHUIO TIPUPOJIHBIX PECYPCOB U
(GOpPMHUPOBAaHMIO  HOBBIX  CTaHJIAPTOB
JKU3HH,

3aMHTEPECOBAHHOCTh B MOJYyYEHUH
OMOJIOTMUECKMX  3HAHUKW B IEIAX
MTOBBIIICHUS o0rIei KYJIBTYPBI,
€CTECTBEHHO-HAy4YHOU TPaMOTHOCTH,
KaK COCTaBHOM YacTu (DyHKIIMOHAIBHOU
rpaMOTHOCTH o0yyarommxcs,
dbopMupyemMoi pu U3y4eHHUH OHOJIOTHH;

TOHUMAHUE CYIIHOCTA METOJ/IOB
MO3HAHUS, UCTIOJTB3YEMBIX B
€CTECTBEHHbIX HayKaX, CIIOCOOHOCTH
UCIONb30BaTh MMONy4yaeMble 3HAHUS IS
aHamu3a W OOBSICHEHHMS  SIBJICHUU
OKPYXAIOUIEro MHpa W HPOUCXOISIINX
B HEM W3MEHEHWH, YyMEHHE JeNaTh
000CHOBAaHHBIC 3aKJIIOYCHHS Ha OCHOBE
HAay4yHBIX  (AKTOB W  HMMCIOIIUXCS

JaHHBIX C OEIbIO MOJIYUYCHUA
JOCTOBEPHEBIX BEIBOIOB,
CIIOCOOHOCTH CaMOCTOATCIIBHO

UCIOJb30BaTh OHOJOrMYECKHE 3HAHUS
JUIL pelieHust 1po0ieM B pealibHBIX
KM3HEHHBIX CUTYaITUSX;

JIP ITHIT 3. OCO3HaHUE  I[IEHHOCTH  HAay4YHOU OCO3HAaHWE IIEHHOCTH HAay4YHOU
ACATCIIbHOCTH, TOTOBHOCTB JACATCIIbHOCTH, TOTOBHOCTbD
OCYILIECTBIISITh IPOECKTHYIO U | OCYUIECTBIISITh IPOEKTHYIO U
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HUCCICO0BATCIIBCKYIO  JCATCIbHOCTD HCCIICA0BATCIIBCKYIO JACATCIBHOCTD

VHJUBHUYAJILHO U B IPYIIIIE. VHJIMBUAYAIbHO U B IPYIIIIE;
TOTOBHOCTH M  CIIOCOOHOCTh K
HENPEPHIBHOMY 00pa3oBaHHIO u
caM000pa3oBaHuIo, K  aKTUBHOMY

IMMOJTYYCHHUIO HOBBIX 3HaHMI 110 OMOJIOrun
B COOTBETCTBHM C  JKM3HEHHBIMHU
NOTPEOHOCTSIMH.

OO01mue KOMIIeTEHIINHT

Pe3ynbTaThl OCBOCHHS AUCIUTIIMHBI COOTHOCSTCS C TUTAHUPYEMBIMH Pe3yJbTaTaMH
OCBOCHHsSI 00pa3oBaTeIbHON MPOTPAMMEBI, TIPEICTABICHHBIMU B MAaTPHUIC KOMIIETCHIIHIA
BbIlTyckHUKA (11. 4.3 OITOII-IT).

B pe3ynbTaTe 0CBOCHUS TUCHUTIITUHBI 00YYaIOIUNACS TOJKEH:

Kon

OK D®opmMyMPOBKA KOMIIETEHIIUH 3HaHus, yMEeHUs
OK 07 | CopeiicTBOBaTh COXpaHEHUIO Ymenus:

OKpY’Karollen cpeabl, coOroaaTh HOPMBI 3KOJIOTUYECKOU
pecypcocOepeKeHNI0, MPUMEHITh | 6€30I1aCHOCTH

3HaHUA 00 U3MEHEHUU KJIMara, OIIPENENATh HaIpaBJICHUS
IPUHIHUIIBL OEPEKIUBOTO pecypcocOepesxeHus B paMKax
IIPOU3BO/ICTBA, 3 (HEKTUBHO npoeCCUOHATLHON JEeATENbHOCTH 1o
JIEHCTBOBATDH B UpPE3BbIYANHBIX CHENUAILHOCTH

CUTYyaluAx OpPraHu30BBIBATH pohecCHOHATBEHYIO

JIEATETLHOCTh C COOJIFOJCHUEM TIPUHIIUIIOB
OepeKIMBOTO MPOU3BOJICTBA

OpraHU30BBIBATh poQeCCHOHATIBHYIO
NEeSTeNIbHOCTh € Y4eTOM  3HaHWid 00
W3MEHEHUH KJIMMATHYECKUX YCIOBHI pEruoHa
3¢ (}PEeKTUBHO NEHWCTBOBATh B UPE3BBIYANHBIX
CUTYaIUAX

3HaHus:

MpaBUJia HKOJIOTMYECKON 0e30macHOCTH TpH
BeJIeHUU NMPOGECCHOHATHHOU IEATETbHOCTH
OCHOBHBIE PpECYpCHl, 3aJ€MICTBOBaHHbIE B
poeCCHOHATBHON JEATETHHOCTH

nyTy 00ecreYeHus pecypcocOepexeHus
MIPUHITUTTEI O€PEKITMBOTO TIPOU3BOJICTBA
OCHOBHBIE HarpaBJIeHUs W3MEHEHUS
KJIMMAaTHYECKUX YCJIOBHI pErHOHA

nMpaBuja TOBEIEHUS B  UYPE3BBIYANHBIX
CUTYaIUsIX

Metanpeamernbie (MIIP): MeTtanpeameTHbie pe3yiabTaThl OCBOSHUS y4eOHOTO
npenMera «buosiorHsy BKIIOYAIOT: 3HAYMMbIC i1 (DOPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaromuxcss MEXIUCHUIUIMHAPHBIE (MEXMOPEIMETHBIC) OOIIEHAyYHbIE TOHATHUS,
OTpaKaroIIUe IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA M CHEIU(PUKY METOJO0B IMO3HAHUSA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (BEIECTBO, JHEPIus, SBICHHUE, MPOIIECC,
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CUCTEMa, Hay4YHbIM (haKkT, TMPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHsl,
HCCIICOBAHMNE,

HaOI0ICHNE, U3MEpPEHHE, IKCTICPUMEHT U JPYTUX), YHUBEpCaJIbHbIC YUeOHbIC TEHCTBUS

(mo3HaBaTEbLHEIE, KOMMYHUKATUBHBIE, PEryJISTUBHBIC), o0ecreunBarOIINe
dbopmupoBanre (PYHKIHMOHATHHOW TPAMOTHOCTH W COIMAIBHONH  KOMITETECHITUU
oOyuJaroiuxcs, CIIOCOOHOCTh 00y4aroIuxcs WCIIOJIb30BAaTh OCBOCHHBIE

MCKIUCHUIINIMHAPHBIC, MHPOBO33PCHUYCCKUC 3HAHHUA W YHUBCPCAJIBHBIC y‘{e6HI)IC
I[GﬁCTBPIH B II03HABATEIILHON U COHI/IaJ]BHOﬁ IIPAaKTHUKC.

B3aumoceass YY/I ¢
coJep:kaHueM y4eOHOro
Kox YV Pesyabrar YY/ fipeavera Yrounenns u3 ©OII
A ((I)F OC) Tunosble 3a7a4n
¢popmupoBanus YY/{

1. OBJIa)IeHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHbIMl/I MNO3HABAaTCJIbHBIMHU [[eﬁCTBHﬂMH:

Mo3n.YY BJI a) 0a3oBble JOTrHYecKHe
JelcTBHUA:

TTo3n. YV BJIJI 1. CaMOCTOSITEIILHO CaMOCTOSITEIILHO
(dbopMyaHpoBaTh u (dbopmynHupoBaTh u
aKTyalli3HPOBATH IIPOOIIEMY, aKTyaJIU3UpPOBATH MPOOIEMY,
paccMaTpHUBaTh €c paccMaTtpuBaTh ee
BCECTOPOHHE; BCECTOPOHHE;

Ho3u. YV BJIA 2. YyCTaHaBJIMBATh HCIOJIb30BATh IIPU OCBOCHUH
CYIIECTBEHHBIH IPU3HAK HIIH 3HaHUH IIPUEMBI
OCHOBaHHS MJIs1 CPaBHCHU, JIOTUYECKOTO MBILUICHUS
Kiaccuukanuu u (ananuza, CHHTE3A,
obobuenns; cpaBHeHUs, Kiaccu(pUKaluH,

00001IeHNs),  PacKpHIBAThH
CMBICI OMOJIOTHYECKUX
MOHATHH  (BBIIENATH  HX
XapaKkTepHbIe TIPU3HAKH,
YCTaHaBIMBaTh CBSI3U  C
JIPYTUMU TOHITHSAMN);

Mo3n. Y'Y/ BJIJ] 3. ONpeneIATh LENH | IPUMEHATh UCIOJb3YEMBIE | OIPEIENATh Lenu
JeSITeIbHOCTH, 3a7aBaTh | B XUMHH CHMBOJHMYECKUE | NeATEbHOCTH, 3a/aBas
napamMeTpsl U KPUTEPUU UX | (3HAKOBBIC) MOJCIH, YMETh | mapamMeTpsl U KPUTEPUH HX
JOCTHKEHMUS,; peoOpa3oBhIBATH JIOCTHKEHHS,  COOTHOCHTH

MOZCIILHBIC Pe3yNBTaThl IESTEIFHOCTH C
TIpCACTABIICHUA IPY | ocTaBIeHHBIMU LEIMY;
peleHnu y4eOHBIX

MTO3HABATEIbHBIX u

MPaKTUIECKHX 3amad,

NPUMEHATh  MOJIEJIbHBIC

MPeICTaBICHUS TS

BBISIBIICHUSI  XapaKTEPHBIX

MIPU3HAKOB N3y9aeMbIX

BEIIECTB M XUMHUYECKUX

peakuui;

TTo3n. YV BJII 4. BBIABJISITh  3aKOHOMEPHOCTH | BBIABIIATH HCTOJIb30BaTh
u IIPOTUBOPEUHS B | 3aKOHOMEPHOCTHU U | GUOJIOTHYECKHE MOHSATHUS
paccMaTpUBaeMbIX IPOTUBOPEUHS B
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SIBJICHUAX

paccMaTpuBaCMbIX
(1)I/I3I/I"IGCKI/IX, XUMHYCCKHUX,
OHOJIOTHYECKUX SIBJICHHUAX,

sl 00BsicHEHUST (PaKTOB M
SIBICHUH SKUBOU IPUPOJBI;

Tosu. YY1 BJIJT 5.

BHOCUTh  KOPPEKTHBHI B
JIeITCIbHOCTh,  OLICHUBATh
COOTBETCTBHE PE3YIbTaTOB
LeNnsAM, OIECHHWBATh PHUCKU
MOCJIECTBUH IEATEILHOCTH;

BHOCUTb KOPPEKTHBBHl B
JIeSITCILHOCTh, OLICHHUBATh
COOTBETCTBHE PE3yIbTATOB
LEeNsIM, OLEHWBATh PHCKH
MOCJIEACTBHAM

JIESTeTTFHOCTH, HaIpUMep,
aHATM3UPOBATh n
OLIEHMBATh  IIOCJIEICTBHUS
HCIIOJB30BaHMUs TEIIOBBIX
IBUTATEIIE M TEIIOBOrO
3arpsi3HEHUS OKpY Karolen

cpensl c TIO3ULIUI
JKOJIOTUYECKOU
0e30I1acCHOCTH;

BIIMSIHHUS
PaInoaKTUBHOCTH Ha
JKHBBIE OpTaHU3MBI
0€e30IaCHOCTH;
TIpeCTaBICHUN 0
parMoHaIbHOM
MPUPOAONONL30BaHUU (B
mporecce MTOJATOTOBKH

COOOIIEHNH, BEIITOJHEHMS
IPYIIOBBIX IPOEKTOB);

BHOCUTb  KOPPEKTHUBBI B
JIEATEIPHOCTD,  OLIEHWBAaTh
COOTBETCTBHE PE3YyNIbTaTOB
LeNsM, OLEHMBaThb PHCKU
MOCTIEICTBUH AESTEIbHOCTH;

Io3u. YV BJI 6.

pa3BUBATH KpE€aTUBHOC
MBIIIJICHUE TpU PCIICHUU
KHU3HCHHBIX HpO6J’IeM;

pa3BUBaTh KpeaTuBHOE
MBIIIUIEHHE TIPH PEIIeHUH
JKU3HEHHBIX npo0iem,
Harpumep, OOBSACHITH
OCHOBHBIE TIPUHIATIBI

JNEWCTBHS  TEXHHYECKUX
YCTPOUCTB M TEXHOJOTHH,
TaKUX Kak:
yIbTpa3ByKOBas
JIMarHOCTHKA B TEXHUKE H
MEIHITHE,

pa3BUBATH KpE€aTuBHOC
MBIIIJICHUE TIpU PCHICHUHN
JKU3HCHHBIX np06neM;

CTPOHUTD JIOT4ecKue
paccyXIeHus
(MHIYKTHUBHBIE,
JIelyKTHBHBIE, o
aHAJIOTHH), BBISBIISITD
3aKOHOMEPHOCTH u
MPOTHUBOPEYHS B
paccMaTpuBaeMbIX

SBJICHUSIX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJIIOUCHHUS;

MIPUMEHSTH CXEMHO-
MOJIeJIbHBIE CpENCTBA  JUIA
MIpeICTaBICHUS

CYIIECTBEHHBIX CBs3eH W
OTHOIICHUH B H3Yy4aeMbIX
OHOJIOTMYECKUX O0BEKTaX, a
TaKXKe IIPOTUBOPEUUi
pa3HOTO POja, BBISBICHHBIX
B pa3IM4HbIX
MH(POPMAITHOHHBIX
HCTOYHUKAX;
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pa3pabarsiBaTh TJIaH
pemieHus ~ TPOONEMBI €
y4eToM aHaJM3a
UMEIOIIUXCS MaTepHAIBHBIX
u HEMaTepUaTbHBIX
pecypcos;

KOOPIMHUPOBATH u
BBITIOJTHSATD paboty B
YCIOBHAX peaspHOorO,
BHPTYaJbHOTO u
KOMOWHHPOBAHHOTO
B3aHMMOJICHCTBUS;

Mo3n.YYJ BUJ1 0) 0a3oBbIe
HCCJIe0BATENIbCKUE
JIEHCTBHUA:

IMo3n. YV BU/ 1. BJIAJICTh HABBIKAMH y4YeOHO- BJIaJICTh HaBBIKAMU
HCCIIEI0BATENIbCKOM u y4eOHO-HCCIIeJ0BAaTeIbCKOM
MPOEKTHOM  JI€ATEIbHOCTH, U MPOEKTHOM JESTENbHOCTH,
HaBbIKaMH paspeiiCHus HaBbIKaAMH paspCuicHus
mpobiem; mpooeM, 001agaTh

CIOCOOHOCTHIO "
TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOHUCKY
METOJIOB pelIeHus
MIPaKTUIECKUX 3aj1ad,
MPUMEHCHUIO  Pa3IHMYHBIX
METOJIOB NIO3HAHMS,

ITo3n. YV BU/J 3. OBJIaJICHUE BUJAMU HCTIO0JIb30BaTh
JACATCIIBHOCTHU 10 pa3InuHbIC BHIbI
MOJYYCHHUIO HOBOI'O 3HaHWUA, ACATCIBbHOCTHU 1o
€ro HUHTEPpIIpETAllNU, TMOJTYYCHUIO HOBOI'O 3HAHUA,
peobpa3oBaHUIO u ero UHTEpIIpETaIu,
NPUMEHEHUIO B Pa3INYHBIX mpeoOpa3oBaHUIO i

y‘IC6HHX CUTyalusax, B TOM

NPUMEHEHHI0 B y4eOHBIX

qucie npu CO3/1aHNH CUTYyallUAX, B TOM YHUCIIE NIPH
Y4eOHBIX ¥  COLMAJIBHBIX CO3JJaHMM  Y4YeOHBIX U
IIPOEKTOB; COLIMAJIBHBIX NIPOEKTOB;

Ho3u. YV BU/ 4. (dbopMHupoBaHHE  HAYYHOTO | (OPMHPOBATH  HAYYHBIH (hopmupoBatpb
TUNA MBIIUICHUS, BIaJ€HHE | TUN MBIIUICHUs, BIAJETh | HAYYHBI THUI MBIIICHUS,
Hay4yHOM  TEpMHUHOJIOTHEH, | HAYYHOM TEPMUHOJIOTHEH, | BIaJIETh Hay4HOU
KIIFOYEBBIMM TIOHATHAMHU U | KIIOUEBBIMU MOHATUSAMHU U | TEPMHHOJIOTHEH,

METOJaMU; METOAaMHU KIIFOYEBBIMHU TIOHATUSMH H
METOAAMHU;

ITo3u. VY B/ 5. CTaBUTh U (HOPMYIHPOBATH CTaBUThb u
cOOCTBeHHBIE  3aJaudl B ¢dopmynHupoBaTh
o0pazoBaTeNbHON CcOOCTBEHHBIE  3aJadyd B
JESITebHOCTU U KU3HEHHBIX 00pazoBaTenbHOM
CUTYyaIlUsIX; JIESITENIbHOCTH U KU3HEHHBIX

CUTYaIUsX;

Ho3u. YV BU] 6. BBISABJISITH MIPUYUHHO- BBISIBJISITH
CIEJCTBEHHBIE CBS3U U HMPUYUHHO-CJIECTBEHHBIE
aKTyalu3upoBaTh  3ajady, CBA3M M AaKTyallu3UpOBaTh
BBIIBUTaTh  THIOTE3Y €€ 3ajauy, BBLABUTaTh THIIOTE3Y
pereHus, HAXO/NUTh ee  pemeHus, HaXOIUTh
apTryMEHTHI IS apryMeHTHI JUTS
JI0Ka3aTeNbCTBA CBOMX JIOKa3aTeNnbCcTBa CBOMX
YTBEpKIEHUH, 3aJ1aBaTh YTBEPKICHUH, 3a71aBaTh
mapamMeTpel W KpPHUTEpHUHU mapameTpel ¥ KpUTEpHUH
pELIECHHS; pelueHus;

IMo3n. YV BUJ 7. aHAJIM3UPOBATH TMOJIyYCHHBIE AaHAM3UPOBATDH TMOJYUCHHbBIC

B  XOAC peuICHUA 3aJavu

B  X04€ PpCUICHHUA 3aaadyun
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PE3YyJIbTAThI, KPUTHUYCCKU
OLICHUBAThb ux
JOCTOBEPHOCTD,
MPOrHO3UPOBATH U3MCHCHUEC
B HOBLIX YCJIOBUAX;

Ppe3yJIbTaThI, KPUTUYCCKU
OLICHUBAThb nux
JAOCTOBCPHOCTD,

MPOTHO3UPOBATH U3MCHCHUC
B HOBBIX YCJIOBUAX;

ITo3n. YV BUJ 8. JaBaTb  OLIEHKY  HOBBIM aBaTb  OLEHKY  HOBBIM
CUTYaLUsM, OIICHUBATH CUTYaLUsIM, OIIEHUBATh
MIPUOOPETEHHBIN OTIBIT; IPUOOPETEHHBIN OTIBIT,

ITo3u. YV BUJ 10. OCYLIECTBJIATD OCYLIECTBIISATh
LIEJICHANPABICHHBIH  [TOUCK LIEJICHANIPaBJICHHBI  TIOUCK
nepeHoca CpEICTB u nepeHoca CPEICTB u
crroco00B IeHCTBUS B CcrIoco00B IeHCTBUS B

npodeccCHOHATLHYIO CPEay;

podeccCHOHATTLHYIO Cpeay;

Tosn. VY] BUJT 11.

YMETh NEPEHOCHUTH 3HAHHS B
MI03HABATENBHYIO u
IIPAKTUYECKYIO obnactu
KHU3HEESATeIbHOCTH;

YMETh MEPEHOCUTh 3HAHHS
B [O3HABAaTEJBHYID U
MPaKTUYECKYyI0  00JacTH
JEATEIIbHOCTH, HaIpUMeEp,
pacrno3HaBath (hU3UUECKHE
SIBJICHUA B OIIbITax )44
OKpY>Karouien xKU3HH,

YMETh IEPEHOCHUTh
3HAHUS B MIO3HABATEIBHYIO U
MPAaKTUICCKYIO o0mactu
JKHU3HCACATCIBHOCTHU

Tosn. VY BUJT 12.

YMETh WHTETPUPOBATH
3HAHUS u3 pa3HBIX
MIPEIMETHBIX 00JIacTel;

yMeEThb HHTETPUPOBATh
3HaHUA u3 pa3sHBIX
NMpPeAMETHBIX  0OJacTeH,
HanpuMmep, pemaTb
KayeCTBEHHBIE 3a]a4d, B
TOM qucie
HHTETPUPOBAHHOTO u
MEXIIPEIMETHOTO
Xapakrepa, pemaTh
pacyéTHbIe 3a7a4H,
TpeOyrolye MPUMEHEHHS
3HAHUU u3 pa3HbIX
pas3zenoB HIKOJIBHOTO
Kypca, a TaKkKe
UHTErpaluy 3HaHUN W3
JpYTUX IPeJMETOB
€CTECTBEHHO-HAy4YHOTO
LUKIIA;

YMETb
WHTETPUPOBAaTh 3HAHUI U3

PpasHbIX MPEAMETHBIX
obacrei;

Ho3n. YV BUA 13.

BbBIABUT'aTh HOBBIC  HICH,
npeajiaratTb OpPUTIMHAJIILHBIC
TOAXOJbI U PCIICHUS,

BBIJIBUTATh HOBBIC HJICH,
npesarath OpUrHHaIbHbIE
MNOAXOABI M pelIeHHs,
Harpumep, pewmarb
KaueCTBEHHbIC 3aJa4u C
OIIOpOM Ha  M3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH
u  sBieHUs (Ha 0Ga3oBOM

YpOBHE);

BBIIBUIAaTb  HOBBIE
ujieu, IpeaiaraTh
OpUIMHAJIbHBIE IOAXOABl U
pelieHus,

Tosw. YY1 BU/JI 14.

CTaBUThb l'IpO6J'ICMBI n
3aJa4u, JA0IIyCKarouue
AJIBTCPHATHUBHBIC PCHICHUS

CTaBUThb HpO6J’IeMLI u
3aJa4u, AO0ITyCKaronue
AJIBTCPHATHBHBIC PCIICHUSA

o3n.YYJ PU B) paboTa ¢ mHQOpMAaIHeH:
Ho3n. YV PU 1. BIIAJICTh HABbIKAMU | HCIOJb30BaTh IT- | opuentupoBarbscs B
MOJTy4eHHs MH(POPMAIMK U3 | TEXHOJIOTHU NpH paboTe C | PasiIMYHbIX UCTOYHUKAX
HNCTOYHHUKOB PA3HBIX THUIIOB, | JOTIOJTHUTEIHHBIMHU nHpOpPMALTH (Texcre
CaMOCTOSITENIBHO HMCTOYHUKAMU y49e0HOT0 1Mocobwusi, HayqHO-
OCYIIECTBIIATH MOWCK, | MH(pOpMaru B 00JacTH | NOMYJSIPHOW  JMTEpaType,
aHaJN3, CHCTEMATH3aIMI0 M | €CTECTBEHHOHAYYHOTO OHMOJIOTHYECKHX CIOBapsSX H
HHTEPIPETANNIO 3HAaHUS, TPOBOAUTH WX | CIIPAaBOYHHUKAX,
nHGOPMAIMK  PA3JIMYHBIX | KPUTUYECKHH aHadW3 U | KOMIIBIOTEPHBIX 6azax
BUJIOB u ($opM | OLICHKY JOCTOBEPHOCTH. JaHHBIX, B  MHTepHere),
IIpEJCTaBICHHUS; aHaIM3UPOBATh
nHopManMio  pasIMYHbIX
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BUJIOB u bopm
NPE/ICTABIICHUS, KPUTHYECKU

OLICHUBATh ee
JOCTOBEPHOCTb u
HENPOTHBOPEYHBOCTS;

(opMyIHpOBaTH 3aNpPOCHl H
HPUMEHSATD pasIHYHBIE
METOAbl MHpH MOUCKE H
otbope OHMOIIOTHIECKOM

nHpOpMANH, HEOOXOAUMOM
JUIA BBITIOJTHEHUS y4YeOHBIX
3azad;

nproOpeTaTh OIIBIT
HCIIOJIb30BaHUS
nHpopManmoHHoO-
KOMMYHHUKATHBHBIX
TEXHOJIOTUH,
COBEPILICHCTBOBATH
KYJIBTYPY aKTHBHOTO
WCTIONB30BAaHMUS  Pa3IHIHBIX
MTOMCKOBBIX CHCTEM;
CaMOCTOSITENIFHO ~ BBIOHPATh

ONTUMAJIBHYIO bopmy
MpeICTaBICHHU
OHOJOTHYECKOMH
HHpOpPMALTUU (cxempl,
rpadukwy, JUarpaMMBl,
TaOJIHIIbI, PHUCYHKHU u
Apyroe);

Ilo3n.YV]I PU 4. HUCIIOJIB30BAaTh CpelcTBa | co3naBaTh TEKCTBI B HUCIIOJIb30BAaTh
HHPOPMAIMOHHBIX U | pa3sNUYHBIX (QopMaraXx ¢ | HAYYHBIH S3BIK B KadeCTBE
KOMMYHHUKAITHOHHBIX y9eTOM Ha3HAYCHUS | cpeacTtBa mpu pabore ¢
TEXHOJIOTHH B  peIICHWH | MHPOPMALMU H IEJIEBOH | OMONOTHYEeCKOM
KOTHUTHBHBIX, ayIUTOpPUH, BEIOWpast | MHPOpPMAIIUEH: TPUMEHATH
KOMMYHHUKATHBHBIX 1 | ONTUMAIBHYIO tdopMmy | xumMuveckne, GU3NIECKUE H
OpraHU3aIMOHHBIX 3a7lad C | MPEACTaBJICHUS U | MaTeMaTU4YeCKUEe 3HAKH U
coOmoeHreM TpeOOBaHUH | BU3yaJIH3allly, CHUMBOJIBI, (hopMyIIHL,
3PrOHOMUKH, TEXHUKHU | IOArOTaBIMBaTh ab0peBuaTypy,
0€e30MacHOCTH, THUTHCHBI, | COOOIIEHUST O METO/Aax | HOMEHKJIATypy,
pecypcocOepexeHus, MOJTyYEHUS HCII0JIb30BAaTh u
MPAaBOBBIX W  ATHYCCKUX | €CTECTBCHHOHAYUHBIX mpeoOpa3oBEIBaTE 3HAKOBO-
HOPM, HOpPM | 3HAHWH, OTKPHITUAX B | CHMBOJIMYECKHE  CpEICTBA
HHPOPMATMOHHOM COBPEMCHHOW HayKe; HaTJITHOCTH;
0€30IMacHOCTH; WCIIONB30BaTh  CPEICTBA | BIAJCThH HaBBIKaMHU

HHPOPMATMOHHBIX U | pacro3HaBaHUS W 3allIUTHI
KOMMYHHUKAIIHOHHBIX HHpOpMAaLUH,
TEXHOJIOTHH B pelnieHnd | nHHOPMAIMOHHON
KOTHUTHBHBIX, 0€30I1aCHOCTH JIMYHOCTH.
KOMMYHHKATHBHBIX u
OpraHW3aIlMOHHBIX 3ajad,
KCII0JIb30BAaTh
nHPOPMALMOHHBIE
TEXHOJIOTHU ISl  TIOWCKa,
CTPYKTYPHUPOBAHUS,
HHTEPIpETAIUN u
MpeICTaBICHUS
nHpopmanuu npu
MOJTOTOBKE COOOIICHHUIA O
MPUMEHCHUU 3aKOHOB
(uzuKyM, XuUMuH, OUOJIOTUN
B TEXHHUKE M TEXHOJIOTHSIX;
2. OBJanenue YHHUBEPCAJIbHbIMHU

KOMMYHUKATUBHBIMHU JieliCcTBUSIMM:
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Komm. Y1 O6111. a) o0IeHue:

Komm. Y1 O6m. 1. OCYILECTBJIATh OCYILECTBIISATh
KOMMYHHUKallid BO  BCeX KOMMYHHUKAallMd BO  BCEX
cdepax KU3HH; chepax IKHU3HH, aKTUBHO

Yy4acTBOBaTh B JWAJNIOTE WX
JUCKYCCUM IO  CYIIECTBY
obcyxmaemont TEMBI
(ymeHwme 3amaBaTh BOIIPOCHI,
BBICKa3bIBaTh CYXIEHHS
OTHOCHUTEJIFHO BBITIOJIHEHUS
peagaraeMoi 3aJ1a9M,
YYUTBIBATh ~ MHTEPECHI U
COIJIACOBAHHOCTH  O3UIIMI
JPYTHX YYaCTHUKOB JIUaJora
WJIH AUCKYCCUN);

Komm.Y /1 O6m. 2. pacmo3HaBaTh pacmo3HaBaTh
HeBepOalbHbIe cpeacTBa HeBepOaJIbHbIC cpeacTBa
O6IJ_ICHI/I$I, IIOHUMATh O6IlIeHI/ISI, IIOHUMATh
3HA4YCHUC COLIMAJIBHBIX 3HA4YCHUC COIIMAJIbHBIX
3HAKOB, pacro3HaBaTh 3HAKOB, TIPEATIOCHITIOK
TIPEATIOCHIIKH BO3HUKHOBEHHS
KOH()JIMKTHBIX CUTyallMd H KOH(IMKTHBIX  CHUTYaIlui,

cMATr4aTh KOH(I)J'II/IKTLI;

YMETh CMATYATH KOH(i)J'II/IKTBI
1 BCCTH IICPCTOBOPLI;

Komm. Y ]I O6m. 3.

BJIAJICTh Pa3IUYHBIMHU
crmocobamMu  OOIIEHHS |
B3aUMOJICHCTBUS,

BIIAJIETh
Pa3IUIHBIMH crocodamu
oOmIeHus u
B3aHMO)1€fICTBHH, IIOHUMATh
HaMEpeHUs APYTUxX JIOACH,
IIPOABJIATH YBAXUTECIBHOC
OTHOIIICHHE K COOECeTHUKY U
B KOppeKTHOW  ¢opme
¢dbopMyaHMpoBaTh CBOH
BO3PAKEHHUS;

Komm. Y ]I O6m. 4.

APryMmeHTHPOBAHHO BECTH
Avdajaor, YyMCETb CMATr4aTb
KOH(I)J'H/IKTHLIG CUTyalllu;

apryMEHTHPOBaHHO BECTH
JMajor, pa3BepHyTO H
JOTMYHO HW3JaraTth CBOIO

MOHUMATh HaMepeHUs
JIPYTHX JIOJEH, MpOSBISTH
YBaKUTEJIFHOE OTHOLIEHHUE K

TOYKY 3peHus; npu | cobecenHuKy " B
00CyX/IeHUN (U3NYECKUX, | KOPPEKTHOU thopme
XMMUYECKHX, ¢dbopmynupoBaTh CBOH
Omosorndyeckux MpobieM, | BO3paxKeHHUs;
CIoco0OB pereHus 3aaad,
pe3yJabTaToOB y4eOHBIX
WCCJIEJIOBaHNUI 1 NTPOEKTOB
B obnacTu
€CTECTBO3HAHHUS; B XOJE
JUCKYCCHUH O COBPEMEHHOU
€CTECTBEHHOHAY4HOM
KapTHHE MHpa;
Komm. Y1 O6m. 5. pa3BepHYTO M JIOTUYHO pa3BEpHYTO u
n3JaraTh CBOIO TOUKY 3pEHHUS JOTHYHO W3JaraTb  CBOIO
c HCTIOTb30BaHIEM TOUKY 3peHust c

A3BIKOBBIX CPCIICTB,

HNCIIOJIB30BAHUCM S3BIKOBBIX
CPEJICTB;

Komm. Y1 CJ 0) COBMeCTHasi
JeATeIbHOCTh:

Komm. Y C/I 1. IIOHUMaTh M HCIOJB30BaTh | paboTaTh B Tpymme mpu | ° IIOHUMATh u
MIpEeUMyIIecTBa KOMAaHIHOW | BBITOJHEHWH MPOEKTHBIX | HCIIOJIB30BATh

Y MHIUBHUTyadbHOH paOoTEHI,

paboT; IpH MIIAHNPOBAHUH,

MnpeuMyuiecTBa KOMaHHHOﬁ

MPOBEICHUU U | ¥ MHIUBHIYaJILHON paboThI
MHTEPIPETALIH pu peleHun
pe3yJIbTaTOB  ONBITOB W | OMONOrMueckoil npoOiiemsl,
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aHaJIM3€ OOMNOJHUTCIbHBIX
HNCTOYHUKOB I/IH(l)OpMaHI/II/I
1o H3y‘laeM0ﬁ TEME; IIpU
aHaJIN3C OOMNOJHUTCIbHBIX
HNCTOYHUKOB I/IH(IJOpMaHI/II/I;

000CHOBEIBATH
HEOOXO0JUMOCTh
MPUMEHEHHS IPYIIIOBBIX
dbopM B3aMMOIEUCTBUS TIPU
peliieHun yueOHO# 3a1aum;

npu o0CyKIeHnn
BOIIPOCOB
MEKIIPEIMETHOTO
xapakrepa ,
Komm. YV CJ 2. BEIOMpAaTh  TEMAaTHKy © . BEIOMpATH
METOJBI COBMECTHBIX TEMaTHKY u METOIBI
JEHCTBUI C ydeToM OOmIux COBMECTHBIX JACHCTBUH C
HMHTEPECOB U BO3MOXKHOCTEH Y4EeTOM OOIIUX UHTEPECOB U
KaXXJIOTO YJIeHa KOJUJIEKTHBA; BO3MOXHOCTEH KaXXJI0T0
YJieHa KOJUJIEKTHBA,
Komm. VI CII 3. NIPUHUMATH Lenu . MPpUHUMATh  LEJIU
COBMECTHOU [I€ATEJIbHOCTH, COBMECTHOU JIESITENbHOCTH,
OpraHU30BBIBATH u OpraHU30BBIBATDH u
KOOPJMHUPOBATh JI€UCTBUS KOOpJUHUPOBaTh JECUCTBUSA
o ee JTOCTIKEHUIO: 1o ee JIOCTIDKEHHIO:
COCTaBIISITh TUIaH JCUCTBUH, COCTaBIISITh IUIAH JEHCTBUM,
pacupeneniate  pojH c pactpenensiTh porm c
Y4eTOM MHEHHH YIaCTHHKOB y4eToM MHCHHI
00cyx)1aTh Pe3yIBTATHI Y9aCTHHKOB, o0cyxnaTh
COBMECTHOM pabOoTHI; pPe3yNbTaThI COBMECTHOH
paboThl;
Komm. V]I C/1 4. OIICHMBAaTh KAa4eCTBO CBOETO . OIICHUBATH
BKJIaJa u KaXXJI0TO KauecTBO CBOEr0 BKJIaga U
y4acTHUKa  KOMaHJbl B KaXXJI0TO y4acTHUKA
o0 pe3yabTar o KOMaH/IbI B o0t
pa3paboTaHHBIM KPUTEPUSIM; pe3ynbTaT o
pa3paboTaHHBIM KPUTEPHSIM;
Komm. VI CI S. npeagaratb HOBbIE MPOEKTHI, . npejajaratb HOBBIE
OIICHUBATh WACU C IMO3HIHU MIPOCKTHI, OIICHUBATh UJCHU C
HOBH3HBI, OPHUTHHAJIBHOCTH, MTO3HUIIHA HOBH3HEI,
MIPAKTHIECKON 3HAYUMOCTH; OpUTHHAIILHOCTH,
MPAaKTUIECKOH 3HAYNMOCTH;
Komm. VI CI 6. KOOPJIUHUPOBATh u
BEITIOJTHATH paboty B
YCIIOBUSX peanbHorO,
BHUPTYaIbHOTO u
KOMOHWHHUPOBAHHOTO
B3aMMOJICHCTBUS,
Komm. Y1 CH1 7. OCYIIECTBJIATh TO3UTHBHOE . OCYIIECTBIISATh
CTpaTeruieckoe TMoBeIeHUE MO3UTUBHOE CTPATETUIECKOE
B Pa3MYHBIX CHUTYalUsX, MOBEJCHHE B  Pa3IUYHbIX
MPOSIBJIATE TBOPYECTBO U CUTYAIHSAX, MPOSIBIIATH
BOOOpakeHHeE, OBITH TBOPYECTBO M BOOOpaXKCHHUE,
WHUIHATUBHBIM. OBITh HHUIIMATUBHBIM.
3. OBiageHne YHHBEPCAJIbHBIMH Pery/siTUBHBIMU
JelCTBUSIMU:
Per.YJ1 CO a) caMOOpraHU3aLHusA:
Per. V] CO 1. CaMOCTOSITEIBHO CaMOCTOSITENBHO . CaMOCTOSITENILHO
OCYLIECTBJIATD OCYULIECTBIISATh OCYULIECTBJISATh
M03HABATENBHYIO MMO3HABATENILHYIO MMO3HABATENILHYIO
JeSITEIbHOCTb, BBISIBJISITH | ACSATELHOCTh B OOJACTH | JAEATEIHHOCTb, BBISIBIISITH
IPOOJIEMBI, CTaBUTH u | pusukwy, XUMUH, | TPOOIEMBI, CTaBUTH u
(dhopmynupoBath Ouomnoruwy, BBISIBJIATH | (DOPMYJIUPOBATH
COOCTBEHHBIE  3aJaud B | MPOOJIEMbI, CTaBUTh M | COOCTBEHHBIE  3aJadd B
00pazoBaTebHON hopmynupoBaTth 3a1a4u; o0OpazoBaTebHOM

JCATCIBHOCTU U JKU3HCHHBIX
CUTyalUAX;

JACATCIBbHOCTU U JKU3HCHHBIX
CUTyaluAX;
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Per. V] CO 2. CaMOCTOSITEIbHO COCTaBISITh | CAMOCTOSITEILHO . CaMOCTOSITEJIbHO
IUTaH PEIICHHUS MPOOJIEMBI C | COCTAaBIIATH IUIAH PEUICHUS | COCTABJIATh IUIAH PCIICHUS
YUETOM HUMCIOIIUXCS | PACYCTHBIX U | IpoOIeMsI c YUETOM
pecypcos, COOCTBCHHBIX | KAQUECTBCHHBIX 3aJad IO | MMCIOIIUXCS pecypcos,
BO3MOKHOCTEH U | Gu3uKe W XUMUH, IUTaH | COOCTBEHHBIX
MIPEANIOYTEHUH; BBIIIOJTHEHUS BO3MOXHOCTEMN u
MIPaKTUYECKON WM | OpEeaOYTEHUI];
HCCIIEeI0BATENIbCKON
paboThI c yaeToM
UMEIOIIUXCS PECypCcoB H
COOCTBEHHBIX
BO3MO>KHOCTEM;
Per. VI CO 3. JlaBaTb ~ OLCHKY  HOBBIM . JlaBaTh OLICHKY
CUTYAIHSIM; HOBBIM CHUTYAITHSIM;
Per. V]I CO 4. pacHIMpsATs paMKHi y4eOHOTO . pacuMpsTs paMKH
MpeaMeTa Ha OCHOBE JIMYHBIX y4eOHOro  mpeaMmera  Ha
MPEITIOYTCHHIA; OCHOBE JIMYHBIX
IPEANIOYTEHUN;
Per. V]I CO 5. JeNaTh OCO3HAHHBIN BBIOOD, | JenaTh OCO3HAHHBIN | * JleJIaTh OCO3HAHHBIN
apryMEHTHpPOBATh €ro, Opath | BHIOOp, apryMEHTHpOBaTh | BBIOOp,  apryMeHTHUPOBATh
OTBETCTBCHHOCTH 3a | ero, Oparb Ha cebs | ero, OpaTe OTBETCTBEHHOCTh
pelieHwue; OTBETCTBEHHOCTh 3a | 3a pelIeHue;
pemieHHe B TPYIIOBOM
pabore Hanm  y4eOHBIM
TIPOCKTOM WA
Uccie0OBaHUEM B 00J1acTH
(husukwy, XUMHH,
6uosioruy; naBaTh OLCHKY
HOBBIM CUTYAIHSIM,
BO3HHUKAIOIIAM B  XOJE
BBIMOJTHCHUS OTIBITOB,
MIPOEKTOB WA
WCCIICIOBaHM,  BHOCHUTH
KOPPEKTHBEI B
JIeSITeTbHOCTD, OIICHUBATH
COOTBETCTBHE PE3YyIBTATOB
LEISIM;
Per. Y/ CO 6. OIICHUBATh TPHOOPETCHHBIN . OLICHUBATh
OTIBIT; PUOOPETECHHBIN OMBIT,
Per. Y CO 7. CITIOCOOCTBOBATH CIIocoOCTBOBATH
(bopMUPOBaHUIO u (hopMHPOBAHHUIO u
NIPOSIBJICHUIO LIMPOKO MIPOSIBIICHUIO IIUPOKOI
SPYAULUH B pa3HBIX SPYAULIH B pa3HbIX
o0macTsax 3HAHUH, 00macTsIx 3HAHUH,
MTOCTOSTHHO TIOBBIIIATH CBOMU MTOCTOSIHHO TIOBBIIIATH CBOM
00pa3oBaTeNbHBIN u 00pa3oBaTeNbHBIN u
KYJIBTYPHBIH YPOBCHB; KYJIBTYPHBIH YPOBCHB;
. HCIIOJBb30BaTh
OHMOJIOTHYeCKHE 3HAHUS JUIS
BEISIBIICHHSI TIPOOJIEM H WX
pellieHusT B JKU3HEHHBIX U
y4eOHBIX CHUTYalUsIX;
BBIOMpATH Ha OCHOBE
OUOJOTHIECKUX 3HAHWH
I[EIEBBIE M CMBICJIOBBIC
YCTaHOBKH B CBOHX
JIEHCTBUAX M MOCTYIMKAX II0
OTHOLIEHHIO K XKUBOH
HOPUPOJE, CBOEMY 3JI0POBBIO
U 30POBBIO OKPYKAFOIIUX;
Per.YJI CK 0) CAMOKOHTPOJIb:
Per. VI CK 1. JaBaTh _ OLCHKY  HOBBIM . J1aBaTh OLICHKY
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CUTYaIHsIM, BHOCHUTD
KOPPEKTHUBBI B
JeSITeIbHOCTh,  OLICHUBATh

COOTBETCTBUE PpE3YJIbTAaTOB
LeJIsIM;

HOBBIM CHUTYallUsIM, BHOCHTh
KOPPEKTHUBBI B
JIeSITENIbHOCTh,  OLICHUBATh
COOTBETCTBHE pPE3yIbTATOB
LEJISM;

Per. V][ CK 2. BJIAJIETh HaBBIKaMU . BIIaJICTh HaBBIKAMU
MTO3HABATENHEHON pedIieKcun MTO3HABATEIEHON pedIeKCHn
Kak OCO3HAHHSA Kak OCO3HaHUSA
COBEpILAEMBIX ACUCTBUHA U COBEPILIAEMBIX JCUCTBUH U
MBICJIUTENBHBIX POLIECCOB, MBICJIUTEIBHBIX TPOIECCOB,
nx pe3yIbTaToB " nx pe3yIbTaToOB u
OCHOBaHUIM; OCHOBaHUH,
Per.YJI CK 3. HCII0JIb30BATh IIPUEMBI | UCIOJIB30BATh NIPUEMBI | , HCIIOJIB30BAaTh IMPUEMBI
pednekcun  uIs  OuEHKH | pedIekcMH JUIS  OLEHKH | pedpiekcuu Uil OLEHKH
CUTyalluH, BHIOOpa BEPHOTO | CHTYallHH, BBIOOpa | CHUTyalMH, BHIOOpa BEPHOTO
peleHus; BEPHOTO pelIeHUs MpPU | PELIeHHus;
pelIeHNH KayeCTBEHHBIX U
pacueTHBIX 3a/1a4;
Per.V]] CK 4. YMETh OLICHHWBATh PUCKU U . OLICHUBATh PUCKHU U
CBOEBPEMEHHO IPUHUMATh CBOEGBPEMEHHO TPUHUMATH
PEILICHUs 110 UX CHIDKCHHUIO; pELICHUS [0 MX CHIDKCHUIO;
. TIPUHAMATh MOTHBEI
W apryMeHThl Jpyrux HpH
aHam3e Pe3yIbTaToB
JIeSITEIIbHOCTH;
Per.Y ]I QUIIC B) 3MOILMOHAIbHBIH
HHTEJLIeKT,
MpeanoJarauui
c¢(pOpMHPOBAHHOCTh:
Per. Y]] ODUIIC 1. CaMOCO3HaHMUS,
BKJIFOYAIOIIETO CIIOCOOHOCTD
MIOHUMATh CBOE
SMOLIMOHAIIEHOE COCTOSHHE,
BUJIETD HaIpaBJICHUS
pas3BHUTHS COOCTBEHHON
SMOIMOHAIBLHOM cepsl,
OBITh YBEpEHHBIM B cele;
Per. V]I DUIIC 2. CaMOpETyJIUpPOBaHUS,
BKJIFOYAIOIIETO
CaMOKOHTPOJIb, yMeHHe
NIPUHUMATh
OTBETCTBEHHOCTh 32 CBOE
MOBEJCHHUE, CHOCOOHOCTh
aIalITHPOBATHCS K
SMOLMOHAIBHBIM
N3MEHEHHMSIM M TIPOSIBISTD
THOKOCTh, OBITH OTKPBITHIM
HOBOMY;
Per. Y IICIJI r) IpUHATHE ce0s U APYTHUX
JI0AeN:
Per. YA IICAJI 1. NpUHUMATh ceOs, TOoHMMas . NIPUHUMATh MOTHUBbI
cBOU HEJ0CTaTKU u W apryMeHThl Jpyrux HpU
JOCTOUHCTBA; aHanuse pe3yJbTaToB
JICSITETIBHOCTH;
Per. YA IICAJI 2. NPUHAMATh  MOTUBBI M | IPUHUMATb MOTUBBI M | IPUHUMATb  MOTHUBBI H
apryMEeHTBl JPYTUX JIOJEH | apryMeHTHI JPYTUX | apryMeHThl ~ JIPYyrUX IpH
IIPU aHAIM3€ pE3YJIbTaTOB | YYACTHUKOB IIPH aHAIHM3E U | aHAJIH3E pe3yIbTaToOB
NeSITeIbHOCTH; 00CYX/IEHUN pPE3yNbTaTOB | JNESTEIbHOCTH;
y4eOHBIX  HCCIEAOBaHUN
WM PELICHUsS 3aa4.
Per. V]I IICIJI 3. NpU3HABaTh CBOE IMPaBO M MpU3HaBaTh CBOE TIPaBO H

paBo JApPYrux JoAed Ha

NPaBO JAPYTUX Ha OLIMOKY;
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OIIHOKH;
Per. VI IICIAJT 4. pa3BUBaTH CIIOCOOHOCTh pa3BUBaTh CHOCOOHOCTh
MMOHUMATh MHUpP C MO3UIUU MOHUMATh MHUpP C TO3HIUH
JIPYTOro YeJloBeKa. JIPYTOr0 YeJIOBeKa.
Ipeamernsie (I1P):

[IpenmeTtHble pe3ynbraThl ocBoeHHs nporpammbel COO mo Ouonoruu Ha 0a30BOM
YPOBHE BKIIOYAIOT croernuduueckue ans ydeOHoro mpeamera «buomorus» HaydHble
3HAHWS, YMEHUS H  CHocoObl  JEWCTBUII 1O  OCBOGHHUIO, HHTEPIIPETAIUU
U TpeoOpa30BaHUIO 3HAHWUW, BUABI NESATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUM B pa3NWYHbIX YYEOHBIX CHTyallUsX, a TaKkKe B pPEaJbHBIX
KU3HEHHBIX CUTyallusiX, CBA3aHHbIX C Ouonorueid. B mporpamme mnpeaMeTHbie
PE3yIbTAThI IPEACTABICHBI IO TO1aM 00yUEHUSI.

I1IP b1. chopmMupoBaHHOCTH 3HAHUI O MECTE U POJIK OUOJIOTUU B CHCTEME HAyYHOT'O
3HAaHMS; QYHKIMOHATBHOW IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS KU3HEHHBIX MPO0OIIeM;

I[P b 2. chopMHpOBaHHOCTH YMEHUSI PACKPBIBATH COJIEPKAHUE OCHOBOIIOJIATAIOIIINX
OMOJOTHYECKUX TEPMUHOB WM TOHSATHH: JKW3HB, KJICTKA, TKaHb, OpraH, OpPraHW3M, BH]I,
MONyJISIUs, JKOCUCTeMa, OuoleHo3, Ouocdepa; MeraboausMm (OOMEH BEIIECTB W
MpEeBpaIlEHUE SHEPruu), rOMEocTa3 (CaMOperyssius), OMOCUHTE3 OeyiKa, CTPYKTypHas
OpraHu3alMs >KUBBIX CHCTEM, JIUCKPETHOCTb, CaMOPETYJISAILHS, CaMOBOCIIPOU3BEICHUE
(peripoyKiiusi), HacCJIeICTBEHHOCTh, W3MEHYMUBOCTh, JHEPrO3aBUCUMOCTh, POCT H
pa3BUTHE, YPOBHEBAsI OpraHU3aIlNS;

[P b 3. chpopMupoBaHHOCTH YMEHHUS PACKPBHIBATh COJEPKAHUE OCHOBOIIOJIATAFOIINX
OMOJIOTMYECKUX TEOPHH ¢ THUIIOTE3: KIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM,
ABOJIFOLIMOHHOM, IPOUCXOXKICHUS )KU3HU U YEITOBEKA,

I[P b 4. chopMupoBaHHOCTb yMEHHUS pPACKphIBaTh  OCHOBOIIOJIAraoIIne
ounosiornyeckue 3akoHbl ¥ 3akoHoMepHoctu (I'. Mennens, T. Moprana, H.J1. BaBuiosa, 2.
I'exkens, @. Mromnepa, K. bapa), rpanuiibl uX NPUMEHUMOCTH K )KUBBIM CUCTEMaM;

I1P b 5. mpuoOpeTeHue onbiTa IPUMEHEHUSI OCHOBHBIX METOJIOB HAYYHOI'O [TO3HAHMUS,
UCIIOJIb3yEMbIX B OMOJIOTUM: HAOIIOJEHUS W OMMCAHUS >KMBBIX CHUCTEM, MPOLECCOB U
SIBJICHUI; OpTraHU3alMK W TPOBEIACHUS OUOJIOTMYECKOTO 3KCHEPUMEHTA, BBIABUKEHUS
TUNOTE3, BBISBICHUS 3aBUCHUMOCTH MEXIY HCCIEAYEMbIMH BEIMYMHAMH, OOBSCHEHUS
MOJyYEHHBIX PEe3yJlbTaTOB U (HOPMYIHUPOBAHUS BBHIBOJOB C HCIIOJIb30BAHUEM HAYUYHBIX
MOHSTHM, TECOPUM U 3aKOHOB;

[P b 6. chopmupoBaHHOCTh YMEHUS BBIJEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB,
KJIETOK IMPOKAPUOT U 3YKAPUOT; OJJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB,
OMOreoIeHO30B M IKOCUCTEM; OCOOEHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBpaIlCHUs
PHEPrUM B KIETKEe, (POTOCHMHTE3a, IUIACTUYECKOTO M DHEPreTHYECKOTO OOMEHa,
XEMOCUHTE3a, MHWTO3a, MEHO03a, OIUIOAOTBOPEHHMS, Pa3BUTUS U  PA3MHOKECHUS,
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WHIUBUYAIbHOTO pa3BUTUSL OpraHu3ma (OHTOreHe3a), OOphOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHus, MPUCIOCOOJIEHHOCTH OPraHU3MOB K Cpeie
oOUTaHUS, BIUSHUS KOMIIOHECHTOB YKOCUCTEM, aHTPOIIOTCHHBIX N3MEHEHUH B AKOCHCTEMAaX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U MPEBpALICHIE SHEPTUU B Ouocdepe;

I[P b 7. chopMuUpOBaHHOCTH YMEHUS NPUMEHATH I[IOJyYCHHBIC 3HAHHS IS
0oOBsiICHEHUS] OUOJIOTMYECKUX TPOLECCOB M SIBICHUM, NI TPUHATUS MPAKTUYECKUX
peleHi B IOBCEAHEBHOM KU3HHU ¢ LIEJbI0 00ecrieueHHst 0€30IaCHOCTH CBOETO 3/J0POBbS
U 3J0pOBbs OKPYXKAIOIUX JIIOJEH, COOMIOACHHS 340pOBOrO 00pa3a >KHW3HH, HOPM
IPaMOTHOT'O MOBEJICHUS B OKPY’KaIOLIEH NMPUPOJHON Cpe/ie; MOHUMaHUe HEOOX0IMMOCTH
UCIOJIb30BAaHUSl  JIOCTH)KEHUH COBPEMEHHOM OHOJIOTMM M OMOTEXHOJOTMHM  AJis
PalMOHAIBHOTO IPUPOIOIIOIb30BaHMS;

IIP b 8. chopmMupoBaHHOCTh YMEHHS peIlaTh OMOJIOTHYECKHE 3aJayd, COCTABIIATH
T€HOTUITMYECKUE CXEMbl CKPEIIMBAHMS JIsl PA3HBIX TUIIOB HACJIEIOBAHUS MPU3HAKOB Y
OPraHU3MOB, COCTAaBJISATH CXEMBI MEPEHOCAa BEIISCTB M YHEPTUM B IKOCHCTeMax (IICTH
MIUTAHUS, TUIIEBBIC CETH);

I[IP B 9. cpopMupoBaHHOCTH YMEHHI KPUTHYECKH OLIEHHBATh HWH(OPMAIUIO
OMOJIOTMYECKOTO COJEPKAHUS, BKIIOYAIOIIYIO ICEBAOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX
UCTOYHHUKOB (CpeACTBA MAacCOBOM HMH(pOpMalMH, HAYyYHO-TIOMYJSPHBIE MAaTepUabl);
UHTEPHPETUPOBATh STUYECKUE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUM B OHOJIOTHUH,
MEIUIUHE, OMOTEXHOJOTMHU; paccMaTpUBaTh TIJI0OANBHBIE 3KOJIOTHYECKHE MPOOIEMbI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

I[P b 10. chopMHpOBaHHOCT, YMEHMI CO37aBaThb COOCTBEHHBbIC MHUCHMEHHBIE U
YCTHBIE COOOITIEHUS HA OCHOBE OMOJIOTHYECKON HH(POpMAaIIUU U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCTIOJIL30BaTh MOHATUHWHBIN anmapat OUOJIOTHH.

[IpenmeTHble pe3yJibTaThbl OCBOeHHs1 y4deOHOro mnpeavera «buosorus» B 1
ceMecTpe J0JIKHbI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUW O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHMS
€CTECTBEHHBIX HAayK, B (DOPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa W HAYyYHOIO MHMPOBO33PEHMS, O BKJIAJE POCCHUHUCKHX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJIOTUH, (PYHKIMOHAIBHOM T'PAMOTHOCTH YeJOBEKa IS
pelieHus KU3HEHHBIX 3a]1ay;

YMEHHUE PaCKphIBaTh COACpP)KaHHE OMOJOTUYECKMX TEPMHUHOB U TIOHSITHH: KU3Hb,
KJIETKa, OpraHu3M, MeTabom3M (0OMEH BEIISCTB U IMPEBpaIlicHUEe YHEPTrUH), TOMEOCTa3
(camoperysiiusi), ypOBHEBas OpraHu3alsl >KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE
(penpoayKius ), HACAEACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

YyMEHHE  UW3JlaraTh  OWOJIOTMUECKHE Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTPAJIbHAs JIOTMa MOJISKYJIIpHOUM Omosoruu), 3akoHsl (I'. Menpaens,

T. Moprana, H.. BaBuioBa) u yueHusi (0 LEHTpaxX MHOTrooOpa3usi U MPOUCXOKICHUS
KyJbTypHbIX pacteHuii H.M. BaBuiioBa), ompenensiTh I'paHUllbl UX MPUMEHUMOCTH

K JKUBBIM CHUCTEMaM,;
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yMEHHUE BJIQJCTh METOJaMH HAyYHOTO IIO3HAHUS B OHOJIOTMM: HaOII0ICHHE
U OIHMCAHHWE >KUBBIX CHUCTEM, IPOIECCOB M SBJIICHWM, OpraHU3alMs WU IIPOBEJICHHE
OMOJIOTHYECKOTO AKCIIEPUMEHTA, BBIIIBIDKCHHWE THIOTE3bI, BBISBICHHUE 3aBUCHMOCTH
MEXIY HCCICIyeMbIMH BEIMYMHAMHU, OOBSICHCHHE TOJIYYCHHBIX PE3yJIbTaTOB,
HCITOJIb30BAaHHBIX HAyYHBIX MOHSTHH, TEOpUHA M 3aKOHOB, YMEHHE JIeJlaTh BBIBOJIBI
Ha OCHOBaHWH TIOJyYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC TIPU3HAKHM BHPYCOB, KIETOK IPOKAPHOT
U OJYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH
MpoIleccoB: OOMEHa BEIIECTB M IIPEBpallleHds JHEPruu B KJETKe, (OTOCHUHTE3a,
IJIACTUYECKOTO W DHEPreTHYECKOro OoOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OILJIOIOTBOPEHUS, PA3MHOKECHHUS, HHANBUIYAJILHOTO Pa3BUTHSA OpraHW3Ma (OHTOTCHE3);

YMEHHE TPUMEHSATh TMIOJYYCHHBIE 3HAHWUA IS OOBSICHCHHS OHMOJIOTHYECKHUX
MIPOLIECCOB U SIBJICHHM, JIJIS1 IPUHATHS MPAKTUUECKUX PEIICHUN B TTOBCETHEBHON JKHU3HU
C IeNIbI0 o0ecIeueHrs 6€30IaCHOCTH CBOETO 37I0POBbS U 37I0POBBSI OKPYKAIOIIHX JTFOJICH,
COONIOACHUST HOPM TPAaMOTHOTO TIOBEJACHHS B OKPYXAIOIICH MPUPOAHON cpere,
MOHMMAaHNEe HEOOXOIUMOCTH HWCIOJB30BAHUS JOCTHKCHUN COBPEMEHHOW OWOJIOTHH U
OMOTEXHOJIOTHI JIJIs1 PaIlMOHAIIBHOTO IIPUPOJIONIOIH30BaHNUS;

YMEHHUE CO3/1aBaTb COOCTBEHHBIC IMHUCbMEHHBIE M YCTHBIC COOOIIEHHS, 00001Ias
OnosorHYecKyro MHGOPMAIUI0 W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HCIOJH30BaTh
MOHATUIHBIN anmapar OMOJIOTHH.

IIpenmeTrHble pe3yJbTaTbl OCBOeHHMsI Y4eOHOro mpeamera «buosorus»
BO 2 ceMecTpe J0JKHbI 0TPAKATh:

YMEHHE pellaTh 3JEMEHTapHble T€HETUYECKHE 3a/ladyl Ha MOHO- M JUTHOPHIHOE
CKpEIlMBAHHUE, CLEIUIEHHOE HAacJleJOBAHUE, COCTAaBJISATh CXEMbl MOHOTHOPHIHOTO
CKPEILMBAHUS JUIs ITPEACKa3aHUs HACJICOBAHMSI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH J1a0OPAaTOPHbIE M MPAKTHYECKHE PabOThI, COOIIOIATh MTpaBUIIa
npu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE  KPUTHYECKH  OLEHUBATh W  UHTEPIPETHPOBATb  HHPOPMALHUIO
OMOJIOTMYECKOTO COJIEPKaHUsl, BKIIOYAIOIIYIO ICEBAOHAYYHbIE 3HAHUS W3 Pa3IMYHbIX
UCTOYHUKOB (CpeacTBa MaccoBOM HH(OpMALMK, HAYyYHO-TIONYJSPHBIE MaTEpHAIbl),
THUYECKHE aCMEKThl COBPEMEHHBIX HCCIECJOBaHMM B  OWOJIOTMH, MEAMIIMHE,
OMOTEXHOJIOTHH;

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa U HAYyYHOIO MHMPOBO33PEHMS, O BKJAJE POCCHUHUCKHX U 3apyOEKHBIX YUEHBIX-
OWoJ0OrOB B pa3BuUTHE OWONOTHH, (YHKIMOHAILHON TPAaMOTHOCTH YeJIOBEKa JIS
pELIeHNs )KU3HEHHBIX 33]1a4;

YMEHUE PpacCKpbIBaTh COJEpKaHHE OMOJIOTMYECKHX TEPMHHOB U TOHSATHI: BHUJ,
NOMYJSIUs,, TEeHO(POHI, DSBOJIOLMS, JBIXKYyIIHE CHIbl  ((aKTOpbl) SBOJIOLIUH,
MPUCTIOCOOJIEHHOCTh ~ OPraHU3MOB, BHJI000pa30BaHUE, HSKOJOTWYECKHE (HaKTOPHI,
HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEAYLEHTHI, LENU MUTaHUS, 3KOJIOTHYECKas
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nvpamuia, ouoreorieHo3, ouocdepa;

YMEHHE HW3JlaraTh Ouoyiormueckue Teopuu (dBostonnoHHas teopus Y. [lapBuHa,
CUHTETHYECKasl TEOpHsS OJBOJIONNU), 3aKOHH M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO
cxonctBa K.M. bapa, uepenoBaHus rjiaBHbIX HampaBjieHUHW W ImyTed sBooruu A.H.
CeBeprioBa, yuenusi o Ouochepe B.U. Bepnanckoro), ompenensrts TpaHUIbl HX
MPUMEHUMOCTH K JKUBBIM CUCTEMAM,;

YMEHHE BIAJ€Th METOJAMH HAY4YHOTO TIO3HaHUS B OWOJIOTHH: HaOJIOJCHUE
W OIMCaHWE >KMBBIX CHUCTEM, MPOIECCOB W SBJICHHWM, OpPTraHU3alMsl W TPOBEICHUC
OMOJIOTMYECKOTO HKCIIEPUMEHTA, BBIIBU)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH
MEXIY HCCICIyeMbIMH BEIMYMHAMH, OOBSICHCHHE TOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MMOHSATHH, TEOPHUH M 3aKOHOB, yMEHHE JENIaTh BBIBOJIbBI
Ha OCHOBaHUU TOJyYE€HHBIX PE3YJILTATOB;

YMEHHE BBIICTATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTHUECKHX OOBEKTOB:
BUJIOB, TIOMYJIALIWNA, TPOMYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOTEOIICHO30B U
AKOCHCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIICCTBEHHOW W3MEHUYMBOCTH, €CTECTBEHHOTO
ot0Oopa, BU000pa30oBaHus, MPUCTIOCOOICHHOCTH OPTraHU3MOB, JCUCTBUS SKOJIOTHUECKUX
(GakTOpOoB Ha OpraHM3Mbl, IMEPEHOCa BEUIECTB M TOTOKAa SHEPTUU B HKOCHUCTEMAX,
AHTPONOTEHHBIX U3MEHEHUN B DKOCHCTEMAax CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB U
OMOreoXMMHYECKUX IIUKIIOB B Ouocdepe;

YMEHHE TPUMEHSATH IIOJIYYCHHBIC 3HAHUSA JUISI OOBSICHCHHS OHOJIOTHYECKUX
MIPOLIECCOB U SIBJICHUM, JJI IPUHSTHS MPAKTUYECKUX PEUICHUI B MOBCETHEBHOM KU3HU
C 1IeJIBI0 00ecTieueH s 0€30IaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIIUX JIFO/ICH,
COONIOACHUSI HOPM TPAMOTHOTO TIOBEACHHUS B OKpYXaloUel MPUPOAHON cpere,
MOHUMaHNE HEOOXOAUMOCTH MCTOJIb30BAHUS JOCTUKEHUN COBPEMEHHOW OMOJIOTUU IS
paIMoOHaIBLHOTO MTPUPOIOTIOIE30BAHNS;

YMEHHE peliaTh JJIeMCHTApHBIC OWOJOTHYCCKUE 3aJadM, COCTaBISTh CXEMBI
MEPEHOCa BEIIECTB U SHEPTUU B dKOCUCTEMAaX (T MUTaHUs );

YMEHHE BBITIOJHATH JJAOOPATOpPHBIC U MPAKTUYECKUE PadOTHI, COOIIOAATh TIPAaBHIIa
pu paboTe C y4eOHBIM U JTa0OpPaTOPHBIM 000PYIOBAHUEM;

YMEHHE  KPUTHYECKHM  OLIEHUBaTh W  HUHTEPHPETUPOBATH  MH(POPMAIUIO
OMOJIOTHYECKOTO COJIEP)KAHUsI, BKIIOYAIOINIYIO MCEBJIOHAYYHBIC 3HAHUS U3 Pa3TUIHBIX
HUCTOYHUKOB (CpeICcTBa MaccoBOW HWH(MOpMAIMK, HAYYHO-TIONMYJSPHBIC MaTEPHAIIBI),
paccMaTpuBaTh TII00ABHBIE YKOJIOTHYECKHE TPOOJIEMbl COBPEMEHHOCTH, (hOPMUPOBATH
10 OTHOIIIEHUIO K HUM COOCTBEHHYIO TIO3HUITHIO;

YMEHHUE CO3/7]aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOIIEHUs, 0000IIas
Onoornueckyro WHGOPMAIUIO U3 HECKOJBKUX HMCTOYHHUKOB, TPAMOTHO HCIOJB30BaTh
NOHATUIHBIN anmnapar OMOJOTHH.
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2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA

2.1. O6bem yueonoro npeagmera OYIIL.08 buosoruss u BuabI yuedoHoii padoThI

Oo0bem Pacnpenesienue mo cemecrpam
Bup yuedHoii paboTbl

4acos 1 cemecTp 2 cemecTp
TpynoeMkocTh yueOHOT0 NpeaMeTa 39 17 22
N3 Hux ayIuTOPHON HATPY3KH
B TOM YHCIIE:
- JIEKLIUU 25 10 15
- IPAKTUYECKUE 3aHATHUSL 4 2 2
- 1a0OpaTOPHBIC 3aHATHS 8 4 4
KoucyabTanuu 2 1 1
CamocrositesibHas padora
Ilpomesiccymounas ammecmayus DK g hepeHIMPOBAHHBIN

3a4er
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2.2 Copepxanue yuedonoro npeamera OYII1.08 buonorus

1 cemecTp

Tema 1. buojiorusi Kak Hayka

buonoruss  kak  Hayka. CBs3b Ouosmornu ¢ OOILECTBEHHBIMU,
TEXHUYECKUMH M JPYTMMHU €CTECTBEHHBIMH HayKamH, Quiocopueii, 3THUKO,
ACTETUKON  mpaBoM. Ponb OGuosnoruu B (HOpMHUPOBAHUU COBPEMEHHOM Hay4dyHOU
KapTUHBI MUpa. CuctemMa OMONOTUYECKUX HAYK.

MeTo1bl IO3HaHMSI )KUBOW MPUPOABI (HAOIIOAEHUE, SKCIEPUMEHT, ONUCAHHE,
u3MepeHue, Kiaccuukanus, MOAECTUPOBAHUE, CTaTHCTUYECKas o00paboTka
JTAHHBIX).

Hemoncmpayuu:
llopmpemui: Y. [lapsun, I'. Mennens, H.K. Konbios, x. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeTOBI TO3HAHUS KUBOU MPUPOIBD».

Jlabopamopnsie u npakmuueckue padoomowi:
[Ipaktuueckas padora Ne 1. «Mcrnonb3oBaHuE pa3IUYHBIX METOJIOB IPHU
W3YYEHUU OUOJOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTEMBbI M HX OPraHU3ALUA

XuBbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouosoruu. OTianune
YKUBBIX CHCTEM OT HEOPTAaHWMUECKON TIPUPO/IBI.

CpoiicTBa OMOCKCTEM U MX pazHOOOpa3ue. YPOBHHU OpraHU3aIli OMOCHCTEM:
MOJIEKYJIIPHBIM,  KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJISIHUOHHO-
BUJIOBOM, PKOCHUCTEMHBIN (OMOTEOIICHOTHYECKHU), OMOC(EPHBIH.

Jemoncmpayuu:

Tabauyvr u cxemovl: «OCHOBHBIE NMPU3HAKKU >KU3HU», «YPOBHU OpraHu3alvH
YKUBOW MPUPOIBD».

Obopyoosanue: moaenb Mmosekybl JITHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH

XUMUYECKUNA COCTaB KIETKU. XUMHYECKHE OJJIEMEHTBHI: MaKpOIJIEMEHTHI,
MHUKpPOJIEMEHTBI. Bo/la 1 MUHEpaIbHBIE BEILIECTBA.

@yHKIIMA BOABI M MHHEpPAJbHBIX BellecTB B KieTke. [lomnep:kanue
OCMOTHYECKOT0 OajnaHca.

benku. CoctaB u cTpoeHue O€nKOB. AMHUHOKUCIOTHI — MOHOMEpHI OEJIKOB.
He3amenuMmble 1 3aMEHMMbIE aMHUHOKHUCIIOTBI. AMHUHOKHUCIIOTHBIA COCTaB. Y POBHH
CTPYKTYpbl ~O€IKOBOW MOJEKyNbl (TMepBUYHAs, BTOpPUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPyKTypa). XHUMHUYECKHe CBOHCTBa OenkoB. buonornueckue
(byHKIMH OENKOB.

depMeHTHI — OMOJIOTHUecKre KaTtanu3atopbl. CTpoeHHe pepMeHTa: aKTUBHBIH
HeHtp, cyocrtparHas cneuupudHocts. Kodepmentsl. Butammbbel.  Otanuuns
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(GhEepMEHTOB OT HEOPTaHWYECKUX KaTaTu3aTOPOB.

VYrneBoabl: MOHOCaxapu bl (TJII0K03a, pud03a 1 1€30KCHprU003a), TUCcaxapu bl
(caxapo3a, JakTo3a) M ToOJMcaxapuibl (Kpaxmall, TJIMKOI€eH, LIEJUTI0JI03A).
buonornyeckue GyHKIIMHN YTIIEBOIOB.

Jlumuael:  tpurnuuepunsl,  Qochonumuasl, crepounbl. [HapoduibHO-
ruipo@oOHbie  cBoiicTBa. buonornueckue GyHkuuu gunuaoB.  CpaBHeHHE
YIJIE€BOAOB, OETKOB U JIUMHUIOB KaK UCTOYHUKOB SHEPTHH.

HyxknennoBeie xkucinotel: JHK wu PHK. Hykneotuasl — MOHOMEpHI
HykienHoBbIX kucnoT. Ctpoenue u ¢ynkuun JHK. Crpoenue u ¢ynkiuu PHK.
Buner PHK. AT®: crpoenue u GyHKIIUN.

Huronorust — Hayka o kietke. Kierounas teopusi — npuMep B3aUMOJICUCTBUS
uned u (pakToB B HAYYHOM MO3HAHUM. METOIbI U3YUYECHUS KIIETKH.

Krnetka xak nenoctHas xuBas cuctema. O0IIMe Npu3HaKU KJIETOK: 3aMKHYTast
HapykHasi MemOpana, moiekynbl JIHK kak reHeruueckuii ammapar, cucTema
CUHTe3a Oeka.

Tunsl KJIETOK: JyKapuoTHYecKass U HIpokapuoTuueckas. OcoOEHHOCTH
CTpOCHHUSI TMpoKapuoTHUeckoil kieTku. Kierouynas crtenka Oaxtepuii. CtpoeHue
DYKApUOTUYECKON  KIIETKH. (OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, MXWBOTHOW U
TpUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbhl KJIETOK — KJIETOYHAs CTEHKA, TJMKOKAJIHKC,
ux ¢ynkuuu. Ilnasmarnueckas MemOpaHa, e€ CBOWCTBA W (PYHKIUH.
[Mutomasma wu e€ opraHounsl. OmgHomeMOpaHHble opraHounbl kieTku: OIIC,
anmapat [ompmxu, au3ocombl.  [lonyaBTOHOMHBIE — OpraHOMABI  KJIETKHU:
MUTOXOHJPUH, TIUIACTUABL. [IpoucxoxkaeHne MUTOXOHAPUA W TulacTHA. Bujibl
wiactun. HemeMmOpaHHbIE OpPraHOWBI  KJIETKH: PUOOCOMBI, KJIETOYHBIA IICHTP,
HEHTPHUOJIN, PECHUYKHU, KTYTUKUA. DYHKIIUU OPTraHOUIOB KJIETKU. BKitoueHus.

SAnpo — perynsaropHbiii 1ieHTp KieTku. CTpoeHue snapa: sigepHas 000JouKa,
KapuoIia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcmopT BEUIECTB B KIIETKE.

Hemoncmpayuu:
Ilopmpemesi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.
Juazpavmmol: «PactipeieneHne XMMHAYECKUX DJIEMEHTOB B HEXKUBOU
IPUPOJIEY,
«Pacrnipenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU TIPUPOJIC».
Tabnuyvt u cxemor: «llepuomgndeckas  TabIMIa XUMHYECCKUX
3JIEMEHTOBY,
«CTtpoenue MoJeKkynbl Boubl», «buocunte3 Oenka», «CTpoeHHE MOJEKYIIbI
oenka», «Ctpoenune ¢epmenta», «HyxmennoBbie kuciotel. JIHK», «Ctpoenue
MoJekylbl AT®», «CTpoeHHe SyKapuOTUYECKOW KIETKHW», «CTpoeHHe >KMBOTHOM
KIETKN», «CTpOEHUE pACTUTENIbHOM KIETKW», «CTpPOEHHE MPOKAPUOTHUECKOU
KJIETKN», «CTpoeHue sapa KIETKW», «YTIEBOAb, «JIUMuabD».
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Obopyoosanue: CBETOBOM MHUKPOCKOI, OOOpyIOBaHHME i MPOBEIACHUS
HaOJIOJICHUI, W3MEPEHUH, OSKCIEPUMEHTOB, MHKPOIpPENapaTbl  PAaCTHTEIBHBIX,
KUBOTHBIX U OaKTEPUAITLHBIX KIIETOK.

Jlabopamopuvie u npakmuyueckue padomul:

JlaGoparopnas pabora Ne 1. «M3ydyeHwe KaTaJIUTUYECKOM aKTHUBHOCTHU
dbepMeHTOB (Ha MMpUMEpPEe aMUIa3bl UJIH KaTaJla3bl)y.

JlaGopatopnas pabora No 2. «l3yueHwe CTpOEHHsI KIETOK paCTCHHIA,
KUBOTHBIX M OaKTepui IMOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax M Hx
OTIHCaHHE.

Tema 4. 7KuzHenesiTe IbHOCTH KJIETKH

OOmeH BemiecTB, WM  MeTaboau3M. AccuMwisiius  (IUTACTUYECKUN
OOMEH) W JTUCCUMWIALUA (PHEPreTUYeCKuid OOMEH) — JIB€ CTOPOHBI E€IMHOTO
nporiecca Metadonu3ma. Posib 3aKOHOB COXpaHEHHs] BEIIECTB U JHEPrUU B
MOHUMaHUKM MeTaboIM3Ma.

Tuner oOMmeHa BemiecTB: aBTOTpodHBIH W rereporpodHbii.  Pomb
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTHUH B KIICTKE.

®orocunre3. CBeroBas u TeMmHOBasg (a3bl ¢doTtocuHTe3a. Peakuuu
dotocunTe3a. dpdexTuBHOCTH PoTOCHHTE3a. 3HAUEHNE (OTOCUHTE3A VISl )KU3HU Ha
3emie. Bausinue ycioBuit cpenbl Ha (OTOCHMHTE3 M CIIOCOOBI  TTOBBIIICHUS
€ro TMPOIYKTUBHOCTU Yy KYJIBTYPHBIX PACTCHHUIA.

XeMocHHTe3. XEMOCUHTE3UPYIOIUe OakTepuu. 3HAYEHUE XEMOCHHTE3a sl
KU3HU Ha 3eMIie.

DHepreTuyeckuii 0OMEeH B KIeTKe. PaciierneHue BelIecTB, BbIJCICHUE
U aKKyMYyJUPOBaHUE DSHEPrUU B KIETKE. OTalbl SHEPreTHUYECKOTO OOMeHa.
['mikonmu3. bpoxenue u ero Buibl. KHUCIOPOIHOE OKHUCIEHUE, WM KJIETOYHOE
neixanue. OxucnurenbHoe GochopumpoBanre. IPHEKTUBHOCTh IHEPTrETHUECKOTO
oOMeHa.

Peakiium MatpuuHoro cuHTe3a. ['eHernueckas wuHpopmauus u JIHK.
Peanuzanus renernueckoid uHdopMmanuu B KiIeTKe. [ €HETHYECKU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — marpuublii cuHTe3 PHK. Tpancnsiuus — OuocuHTes
Oenka. Otambl TpaHcasaiuu. KomaupoBanwe amuHOkuciaor. Pomab pubocom B
OonocuHTe3e OelKa.

Heknerounsie Qopmbl XKu3HM — BUPYCHL. McTOpus OTKPBITUS BHUPYCOB
(I.N. HMBanoBckuii). OCOOCHHOCTH CTPOCHUSI M >KU3HEHHOI'O IIMKJIA BHPYCOB.
baktepuodaru. bonesnu pacTteHuii, JKUBOTHBIX M YEJOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmyHnonedunmra yenoseka (BY) — BozOynurens CIIN/da.
OOpatHast ~ TpaHCKpHIIIUs,  peBepraza W uHTerpasa.  lIpodumaktuka
pacipoCTpaHeHUs] BUPYCHBIX 3a00JICBaHUIA.

Hemoncmpayuu:
llopmpemuor: H.K. Konbuos, J[.1. IBanosckuii, K.A. Tumupsizes.
Tabauywl u cxemovl: «Tunel nutanusy, «MeTaboau3M»,

«MUTOXOHAPHU», « IHEPTeTUUECKUI oOMeH», «Xnoporiact», «DOTOCHHTE3Y,

28



«Crpoenune JJHK», «Ctpoenne u ¢GyHKIHMOHUpOBaHHE TreHa», «CuHTe3 Oenkay,
«['enetnyeckuit ko, «Bupyce, «bakrepuodarny, «Ctpoenune U KU3HECHHBIN
muki Bupyca CITHNla, 6axrepuodaray, «Permmxarms JJHK».
Obopyoosanue: moaenu-anmukamu «Y nsoenue JJHK u tpanckpunmsy,
«buocuntes 0enka», «CTpoeHHE KIETKW», MoJienb cTpykTypbl JTHK.
Tema 5. PazMHOKeHHe U HHAMBHUAYAJIbHOE PA3BUTHE OPTraHU3MOB

Knerounsrii 1uKi, WM KU3HEHHBbIM LUK KieTku. MHTepdaza u MHUTO3.
[Tponeccrl, mporekarouqe B uHTepdasze. Pemnumkanus — peakuus MaTpUYHOTO
cunresa JIHK. Crpoenne xpomocom. XpOMOCOMHBIA HaOOp — KapUOTHII.
JMruioniHplA W TaruIOWIHBIN XpPOMOCOMHBIE  HaOOphl.  XpOMAaTHU[IBI.
[{uToIOTMYECKHE OCHOBBI ~ Pa3MHOKEHUS W WHAMBUAYAIBHOIO  Pa3BUTHS
OpPTraHHU3MOB.

Henenue xnerku — muto3. Cragum murosza. IIpoueccsl, mpoucxoisuige Ha
Pa3HBIX CTaAMSIX MUTO3a. BUOJIOrMYECKUI CMBICT MUTO3A.

[Iporpammupyemasi ruOelb KJIETKA — alloNTo3.

®opmMbl pa3MHOXKEHHUSI OPraHM3MOB: Oecriosioe W mosnoBoe. Bujpl Oecnosioro
Pa3MHOXEHHMSI: [JICJICHHE HaJABOE, II0YKOBAaHUE OJHO- W  MHOTIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTMBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBaHHE
OpPraHHU3MOB, €r0 3HAYCHHUE IS CEJIECKIUU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTINYUSL OT OECIOJIOTO.

Meiio3. Craguu wmeio3a. l[Ipoueccsl, mpoucxonsiine Ha CTaausX Menosa.
[ToBenenue xpomocom B Menose. KpoccunroBep. buonornueckuii CMbBICT U
3HAYCHHE MEN03a.

l'ameTorenes — mnporecc oOpa3oBaHUSI TMOJOBBIX KJIETOK Y JKUBOTHBIX.
[TomoBeie skenme3bl: CeMEHHUKH U simuHUKH. OOpa3oBaHHE W Pa3BUTHE TMOJOBBIX
KJIETOK — TraMmeT (CIepMaro30uj], SMIEKIeTKa) — CIEpMaTOreHe3 U OOTrEeHE3.

OcoOeHHOCTH CTPOCHMSI  SIMIEKJIETOK W crepMaro3ouioB. OIioI0TBOpEHUE.
[TapTeHorenes.

WupuBuyanbHoe  pa3BUTHE  (OHTOreHe3). OMOpHUOHAJIBHOE  Pa3BUTHE
(sMOpuorenes3). Jtanbl SMOPUOHATBHOTO PA3BUTUSL Y IMO3BOHOYHBIX >KMBOTHBIX:
npoOJyieHne,  TacTpylsanus, opraHorere3.  [locTomMOpuoHanbHOE  pa3BUTHE.
Tunsl MOCTAMOPUOHATILHOTO PAa3BUTHS: MPSIMOE, HEMpsiMoe (JIMYMHOYHOE). BiusHue
Cpelbl Ha pa3BUTUE OPIraHU3MOB, (PAKTOPHI, CIOCOOHBIE BbI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct m pasButne pacrennil. OHTOT€HE3 LBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHM, CTAJUU PA3BUTHS.

Hemoncmpayuu:

Tabauyoer u cxemovr: «DOpMBI pPa3MHOXKEHUSI OPTaHU3MOBY», «JIBOWHOE
OIUIOAOTBOPEHUE Yy LIBETKOBBIX pacTeHui», «BereratuBHoe pa3MHOXKEHUE
pacTeHUI,

«/denenue knetku Oakrtepuit», «CTpoeHHE TIOJOBBIX KJIETOK», «CTpoeHue
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XPOMOCOMBD»,
«Knerounsit mukim», «Permmmkamusa HK», «Mwurosdy», «Menos», «llpsamoe u
HEMPAMOE  pa3BUTHE», «l'aMETOreHe3 y MIICKONUTAIOMIMX M YEJIOBEKay,
«OCHOBHBIC CTagUH OHTOI'CHE3a.

Obopyoosanue: MUKPOCKOII, MUKpOMpENnapaThbl «CnepMaTo30u/1bl
MJICKOMUTAIOIIETOY, «SIHIeKneTka MieKonuTamnero», «KaprnoknHe3 B KIETKax
KOpeEIlIKa JIyKa», MarHuTHasi MOJeib-aliuiKanua «J/leneHue KieTku», MOJelb
JAHK, Monens meTtada3HOM XpOMOCOMBI.

Jlabopamopuvie u npakmuyueckue padomul:

Jlaboparopnas pabora Ne 3. «HabGmiomenme MmTO3a B KJIETKaX KOHUYMKA
KOpeIIKa JTyKa Ha TOTOBBIX MUKpOTIperapaTaxy.

JlaGoparopnas pabora No 4. «l3ydeHue CTpOEHHs TMOJOBBIX KIETOK Ha
TOTOBBIX MHUKpOIpEnaparax.

2 cemecTp

Tema 6. HacjiencTBEeHHOCTh U H3MEHYHBOCTh OPTaHU3MOB

IIpenmer wu 3amaum  reHetuku. Mcropust pasBUTHS TeHETHKU. Pounb
[UTOJIOTUM W SMOPUOJIOTMM B CTAHOBJICHUM TEHETUKHU. BKIaj pocCUHCKHX WU
3apyOCKHBIX ~ YyU4EHBIX B  pPa3BUTHE€  TEHETHKU.  MeTonbl  TE€HETUKHU
(THOPHUIOTOTUUCCKUM, U TOTCHETUYECKU U, MOJIEKYJISIPHO-TE€HETUYECKUIA ).
OCHOBHBIE TE€HETHMUECKUE TOHATUA. |'eHeTHueckas CUMBOJIMKA, MCHOJb3yeMas B
CXEMax CKpEIIMBAHUM.

3aKOHOMEPHOCTH HACJE€IOBaHUSl MPHU3HAKOB, ycTaHOBIEHHbIE I'. Menaenem.
MonorubpuaHoe CKpeluBaHue. 3aKoH €IMHO-00paszusi TUOPUIOB TEPBOTO
nokoJyieHusi. [IpaBuno noMuHUpOBaHWA. 3aKOH PACIICIUICHUSI TPU3HAKOB. | umoresa
YUCTOTHI raMmeT. [1oHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JlurnOpuiHOe CKpelMBaHue. 3aKOH HE3aBUCUMOIO HACJIEAOBaHUsI TPU3HAKOB.
[{uToreHeTnyecKkue OCHOBBI JTUTHOPUIAHOTO CKpPEIIMBAaHUSA. AHAIU3UPYIOIIEEe
cKpeumuBaHue. Vcnosp30BaHue aHAM3UPYIOIIETO CKPEIIUBAHUS ISl ONPEACIICHHUS
TeHOTHUIIa OCOOH.

CueruieHHoe HacienoBaHue npusHakoB. Padora T. Moprana no cuenjieHHoOMY
HACJICIOBAHMIO TeHOB. HapyIiieHne cuerieHnst TeHOB B Pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHAs TEOpHs HACIEICTBEHHOCTHU. [ eHETHUECKHE KapThl.

I'enetnka nona. XpoMOCOMHOE ONpeneseHUue Moyia. AyTOCOMBI W TOJIOBBIE
XpOMOCOMBI. ['OMOorameTrHele W TeTeporamerHole opraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHIbI M3MEHYMBOCTH: HEHACIEACTBEHHAs U HACJIECICTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOW  WM3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOJM(UKALMOHHON W3MEHYMBOCTH. BapuanmoHHBIN psii ¥ BapHallMOHHAs KPUBasl.
Hopwma peaknuu npusHaka. KomyecTBEHHbIE M KaYECTBEHHBIE TPU3HAKU U UX HOpMa
peakimu. CBOMCTBA MOAU(PUKAUOHHON U3MEHUNBOCTH.

30



HacneactBennasi, wiM reHOTUNUYECKas, H3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 © TOJOBOM TMpolecc — OCHOBa KOMOMHAaTUBHOW
U3MEHYMBOCTH. MyTaroHHasi n3MeH4nBocTh. Kiaccudukanuss MyTanuii: TreHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. HYacToTa U mpuuuHbl MyTanuid. MyTareHHnsie (pakTopbl.
3aKOH TOMOJIOTUYECKHX PSA0B B HacaeACcTBeHHOM n3MenunBoctu H.W. BaBuiosa.

BHesiepHast HaCIE€ACTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI T€HETUKH YEJIOBEKA:
reHEeaJIOTHYECKUH, OJIM3HEIIOBBIMH, LIMTOr€HETUYECCKHUM, OMOXUMHYCCKUI,
MOJICKYJISIPHO- FeHETUYECKUM. CoBpemeHHOe OTpe/ICIICHUE TFeHOTHIIA:
ITOJTHOTEHOMHOE CEKBCHHPOBAHUE, TCHOTHUIUPOBAHWE, B TOM YHUCJE C IMOMOIIBIO
[111P-anam3a. HacneacTtBeHHbIC 3a00I€BaHUs YeIOBeKa: TeHHbIC 00JIe3HH, 00JIe3HU
C HACJICACTBEHHOU MIPEIPACTIOIOKEHHOCTBIO, XPOMOCOMHBIE 00JIe3HH.
Comartuueckue U TeHepaTuBHble MyTanuu. CTBOJIOBbIE KJETKU. [IpuHIUTBI
3JI0POBOr0 0Opa3a KM3HU, TUArHOCTUKU, MPOMUIAKTUKA U JICYCHUS TeHETUYECKHUX
Oone3Heil. MeauKo-reHETUYEeCKOEe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIULUHCKON
TEHETUKHU B MPEIOTBPAIICHUH U JICUEHUN T€HETUYECKUX 3a00JICBaHUMN YEIOBEKA.

Jemoncmpayuu:

llopmpemwvr: I'. Mengens, T. Mopran, I'. ne ®puz, C.C. YerBepukoB,
H.B. Tumodees-Pecosckuii, H.J1. BaBuios.

Tabauywl u cxemvl: «MOHOTMOPUAHOE CKPEILIMBAHUE U €TI0 LIUTOT€HETUYECKAs
OCHOBa», «3aKOH PACIICIUICHHS M €ro LUTOTEHETUYECKass OCHOBAa», «3aKOH
YUCTOTHI TrameT», «JlurubpumHoe ckpemmBanue», «lluTomornyeckne OCHOBBI
JUTHOPUIHOTO CKpeluBaHus», «Meio3», «B3aumonelcTBrue aienbHbIX TE€HOBY,
«l'eHeTHUECKHE KapThl PACTEHUM, XUBOTHBIX M YEJOBEKa», «l'eHeTmka mnoiay,
«3aKOHOMEPHOCTH HACJEN0BAHMS, CLIETUIEHHOIO ¢ NOJIOM», «KaproTuiibl yenoBeka
U KUBOTHBIX», «Bumel u3MeHuuBOCTH», «MoOmudukanmoHHas HW3MEHYHUBOCTDHY,
«HacnenoBanue pesyc- (dakrtopay, «I'eHeTmka Tpymm KpoBu», «MyTannoHHas
U3MEHUYHUBOCTDY.

Obopyoosanue:  Monenu-anmmkauun  «MoOHOTHOpHIHOE CKPELMBAHHUEY,
«Hemnonnoe nomuHupoBanue», «Jurnbpunnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHKPOCKOI W MHKpomnpemapar «Jlpozoduna» (HOpma, MyTanuu
(GbOpMBI KpPBUILEB U OKPACKH Teia), repdbapuit «I opox moceBHOM.

Jlabopamopnsie u npakmuueckue padoomaol:

Jlabopatopnas pabota Ne 5. «/3ydeHue pe3yabTaToB MOHOTHOPHUIHOTO H
JTUTHOPHUIHOTO CKPEIIMBAHKS Y IPO30(HIBI HAa TOTOBBIX MUKPOIIPENIApaTax».

Jlaboparopnas pabora Ne 6. «/3yuenne momudukamoHHOW W3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PSAJA U BAPUALMOHHON KPUBOM.

JlaGoparopnas pabota Ne 7. «Ananu3 MyTanuil y Apo30(HIIbI HA TOTOBBIX
MUKpOIIpenapaTaxy.

[TpakTuueckas padota Ne 2. «CocraBiieHre U aHAJIU3 POIOCTOBHBIX YETIOBEKaY.

Tema /. Cenexnusi opranu3MoB. OCHOBBI O0HOTEXHOJIOTUH
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Cenekiusi KaKk Hayka U Tpolecc. 3apOoXICHUE CEIEKUMU U JOMECTHKAIUAL.
VYuenne H.W. BaBunoBa o 1eHTpax MPOUCXOXKICHUS U MHOTOOOpa3us KyJbTYPHBIX
pacteHuid. LleHTpbI NPOUCXOXKIECHUS TOMAITHUX KUBOTHBIX. COpT, TOPOJIa, IITAMM.

CoBpeMeHHbIE  METOABl  CeNeKIMH. MaccoBbli W WHAUBUYaTbHBIN
OoTOOpHl B  CEJEKUMM pacTeHUl U KUBOTHBIX. OlleHKa  3KcTepbepa.
brmuskoponcTBeHHOE CKpemuBaHue — WHOpuauHT. Ywncrtas guHuS. CKpenBaHue
YUCTBIX JIMHUU. ['erepo3uc, wmm rudpuaHas cuia. HepoacTBEeHHOE CKpeluBaHUE
— ayrtOpumunr. OrtnanéHHas ruOpummuzanus U e€ ycnexu. VICKycCTBEHHbIN
MyTareHe3 © TMOJYyYECHHE TMOJUIUIONIOB. JIOCTMKEHUS CENEKUUH pPAaCTEHUU,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib MNPOU3BOJACTBA. ['€HHAs WHMKEHEpUs. OTarbl
co3nanusa pekomOuHaHTHOM JIHK w TpaHcreHHnix opranuzmoB. Kierounas
WHXECHEPHUSL.

KineTtounslie KynbTypsl. MUKPOKIIOHAJIBHOE pa3MHOXKEHUE pacTeHui. KioHnpoBanue
BBICOKOITPOTyKTUBHBIX CEJIbCKOX 031 CTBEHHBIX OpraHu3MOB.
Okosorudeckre u aTuaeckue mpoosnemsl. MO — reHeTrnuecku Moau(pUIIMPOBAHHBIE
OpPTr'aHHU3MBI.

Jemoncmpayuu:
Ilopmpemuvi: H.. Basunos, .B. Muuypun, I'./[. Kapneuenko, M.®. IBaHOB.
Tabnuyvt u cxemwvl: Kapta «lIeHTpBI TPOUCXOKIACHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHuit»,  «llopoasl  gomamHMX  KUBOTHBIX»,  «CopTa
KYJBTYPHBIX PAacCTCHUI,
«Otnanénnas  rubpuauzanus»,  «Paboter  akagemuka M.D.  BaHoBay,
«ITomurongusy»,
«O0bekThl  OmoTexHONOTHNY, «KIeTOuHBIe KyJIbTYphl M KJIOHHPOBAHHUE,
«KoHCTpynpoBaHue U EPEHOC FEHOB, XPOMOCOM.
ObopyoosaHue: MyJISKU TUIONOB U KOPHEILIONOB JUKUX (DOPM U KYIBTYPHBIX
COpPTOB pacTeHul, repoapuii «CenbCKOX03SHCTBEHHBIC PACTCHUS.

Jlabopamopnwie u npaxmuueckue padomaol:

Okckypeusi «OCHOBHBIE METOABl M JIOCTHIKEHUS CEJIEKUUU pacTEeHUM u
KUBOTHBIX  (Ha CEJIEKLINOHHYIO CTaHILIMIO, IUIEMEHHYIO bepmy,
COPTOMCTIBITATEIbHBIN y4acTOK, B TEIUIMYHOE XO3sCTBO, JabopaTtopuio
arpoOyHUBEPCUTETA WA HAYYHOTO LIEHTPA)».

Tema 8. IBoTIOIIMOHHAS OMOJIOT U

[Ipennockbuiku BO3HUKHOBEHMSI HBOJIOLMOHHOW TEOPUU. OBOJIIOLMOHHAS
Teopuss M €€ MecTo B OMOJIOrMHU. BiMsHHE 3BOMIOIMMOHHONW TEOPHHM Ha Pa3BUTHE
OMOJIOTUU U IPYTUX HAYK.

CBuzerennscTBa HABOMIONMHU. IlaJ€OHTOJIOrMYECKHE: TMOCICA0BATEIHLHOCTh
MOSIBJICHUS BHUIOB B IAJCOHTOJOTHMUCCKOM JICTOIMCH, TEPEXOJHBIC (DOPMBI.
buoreorpaduueckue: cxoACTBO U pazinuue payH u Gpop MaTepuKOB U OCTPOBOB.

OMOpHONIOTHYECKHE: CXOJACTBA M pa3lIuyus SMOPUOHOB pa3HBIX BHUIOB

ITIO3BOHOYHBIX. CpaBHI/ITeJ'IbHO-aHaTOMI/I‘IeCKI/Ie: TOMOJIOTUYHBIC, AaHAJIOTUYHBIC,
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pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJIMYECKMX IyTeH Yy BCeX
OpraHU3MOB.

OpomtonmonHas Teopuss Y. JlapBunHa. Ilpeanoceuiku  BO3HUKHOBEHHS
napBUHU3MA. [[BHKyIIMe CHJIBI HBOJIONUH BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXXEHHE TIpH OTPaHUYEHHOCTH pecypcos, HEONpeIeIEHHAs
U3MEHYMBOCTh, OOpBHOa 3a CyIIeCTBOBAHME, €CTECTBEHHBIN OTOOD).

Cunrernyeckas teopus 3BooLMH (CTO) 1 €€ OCHOBHBIE MOJOKEHUS.

Muxkpos3Bomronus. [lomyanms kak equHuIa BUa U SBOJIIOLUH.

JIBrkymme cuibl ((pakTophl) 3BOJIIOLUUM BUIOB B MpHUponae. MyTallMOHHBIN
nporecc U KOMOMHATUBHASI N3MEHYMBOCTD. [ [0y IsiMOHHbIE BOJIHBI U Ipel( ITeHOB.
N3onsmus 1 Murparusi.

EctectBennbiii 0TOOp — HampaBisiommii  gaktop 3BoJOUUUA. DOpPMBI
€CTECTBEHHOI'0 0TOOpa.

[IprcnocoOMeHHOCTh OpraHU3MOB KakK pe3yjibTaT 3BOJOLMH. [Ipumepbl
IPUCTIOCOOJIEHUH y OpraHU3MOB. ApoMOpP(O3bl U UINO-aJalTallUH.

Bun wu  BugooOpazoBanue. Kputepuum  Buga. OcHOBHbIE  (pOpMBI
BUJI000pa30BaHMs: reorpapuueckoe, SKOJIOrHUECKOe.

MakposBomonus. Dopmbl  3BOSOLMU:  (pUIETHYECKas, JUBEpreHTHasl,
KOHBEpPIreHTHas, apajiiesbHas. HeoOpaTMMOCTh 3BOMIIOLMH.

[IponcxoxaeHne OT HeCHEUAIM3UPOBaHHBIX HpenkoB. IIporpeccupyromas
creuain3auus. AJanTuBHas paguanus.

Jemoncmpayuu:

Lllopmpemuwr: K. Jlunneit, JK.b. Jlamapk, Y. Japsun, B.O. Kosanesckuii, K.M.
bap, 2. I'ekkens, @. Mrosnep, A.H. Ceepiios.

Tabauywvr u cxemvl: «Pa3BuTHE OpPraHUYECKOr0 MHUpPA HA 3eMIiie», «3apobIlu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukcy»,  «DopMmbl  OopbObI 32
cyliecTBoBaHuEe», «EcTecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB PACTCHUIN,
«MHorooOpa3zue mopoj; *UBOTHBIX), «Ilonymsauum»,  «MyTtalnmoHHas
U3MEHUYHUBOCTHY, «Apomopdosby, «Umnoananramuuy, «OOIIas aereHepamms»,
«/IBmKyume cuiel 3Boaonun», «Kapra- cxema mapuipyra IyTeHIeCTBUS 4.

Japsunay, «bopnba 3a CYyLIECTBOBAHUEY, «IIpucnocob6eHHOCTh
OpraHHU3MOBY, «['eorpaduueckoe BUAO00Opa3OBaHUE, «IKOJIOTUYECKOE
BUJI000pa30BaHKE.

Obopyooganue: KOIJEKUUS HACEKOMBIX C pPAa3JIMYHBIMU THUIIAMU OKPACKH,
HAaOOp TUIOAOB M ceMsAH, KoJuleKius «lIpuMepbl 3alUTHBIX MPHUCIOCOOJIEHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIE HAMPABICHHS SBOIIONUNY», OOBEMHAS MOJEIH
«CTpO€HHE TOJIOBHOTO MO3Tra TO3BOHOYHBIX).

buoreorpadpuueckas kapra wmupa, Koiekius «DOpMBI  COXPAHHOCTU
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWi», Mozenb ammmkamusa <«llepekpéct
XpOMOCOMY», BIaXHbIe mnpenapatbl  «Pa3BUTHE  HACEKOMOTOM, «Pa3Butne
JSTYIIKWY), MUKpPOOpenapar
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«po3oduna» (Hopma, MyTatui GOPMbI KPUIHEB U OKPACKH TEJa).

Jlabopamopuvie u npakmuyueckue padomul:

Jlaboparoprnas pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(HOIOTHICCKOMY
KPUTEPUION.

JlaGoparopnas  pabora Ne 2.  «Onmcanue  TPHUCIIOCOOJICHHOCTH
OpraHu3Ma u €€ OTHOCHUTEIBHOTO XapaKTepay.

Tema 9. Bo3HnkHOBeHHe U pa3BUTHeE KU3HU HA 3eMJie

JloHay4Hble TPENCTABICHUS O 3apOXKICHUM >KU3HU. HayuHble TrUMoTessl
BO3HUKHOBEHMSI JKM3HM Ha 3emJjie: aOuoreHe3 M MaHCIepMus. XUMHUYEcKas
ABOJIIOLIMS. AOHUOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPraHUYECKUX.
DKCIEPUMEHTAIBHOE TOATBEPKICHUE XUMUYECKON 3BOMOIMU. HavyanbHble 3Tarbl
ouonoruueckort spomronuu. ['mnoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYP U BO3HUKHOBCHHE IIPOTOKJIETKHU. IlepBble KIETKM ¥ HMX 3BOJIOLMSL.
@opMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pa3zputne xwu3Hm Ha 3emie mo 3pam u nepuoaam. Karapxen. Apxenckas
U Tpoteposoiickas dpbl. [lameosoiickas »pa u €€ mepuoabl: KEeMOPHUHCKHIA,
OPJIOBUKCKUH, CUIIYPUHUCKUH, JEBOHCKUN, KAMEHHOYTOJIbHBIN, [IEPMCKUH.

Me3so30¥ickas 3pa U €€ NepuoIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

Kaiino3zolickas 3pa u €€ nepuoabl: NajJeOoreHOBbIN, HEOTCHOBBIM,
AHTPOTNIOT€HOBBIN.

XapakTepucTuka KJIMMaTa U re0JIOTHYECKUX
IIPOLIECCOB. OCHOBHBIE 3Tallbl 3BOJIOLHUH PACTUTEIBHOTO U dKUBOTHOTO
mupa. Apomopho3bl y pacTeHUI U KUBOTHBIX. [[0siBIIeHHE, paclBET U BHIMUPaHHE
IPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOr0 MHUpa Kak oOTpaxeHune -HBOMOUUA. (OCHOBHBIE
CUCTEMATUYECKHUE TPl OPTaHU3MOB.

DBOJIIOLUSA YEJI0BEKa. AHTponoJsorus KakK HayKa. PasBurtne
MPEACTABICHUN O MPOUCXOXKJICHUH YelIoBEeKa. MeTolbl U3yuyeHHUsI aHTPOIIOreHe3a.
CxoactBa W pa3iavuMsl YEJIOBEKAa M >KMBOTHBIX. CHCTEMAaTHUYECKOE MOJIOKEHHE
YEJI0BEKa.

JBwxymme cuibl ((pakTopsl) aHTpororene3a. Haciencrsennass n3MEHYMBOCTh
U ecTeCTBeHHBIH 0TOOp. OOIECTBEHHBIH 00pa3 >KU3HU, WM3TOTOBICHUE OPYAHMA
TpyJla, MBIIUICHUE, PEUb.

OcHOBHBIE CTaJUMU W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJONUTEKH, YUeoBek
yMenbii, YenoBek npsMoxonmsimui, YenoBek HeaHIEpTAIbCKUM, UYenoBek
pasymHbIid. Haxoaku WMCKOMaeMbIX OCTAaTKOB, BpEeMs CYIIECTBOBaHHWA, 00JIACTh
pacupocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoeueckne  packl.  OcCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUTHAS
(eBpasuiickasi),  HErpo-aBCTPATIOMAHAS (3xBaTtopuanbHasi), MOHTOJIOWIHAS
(a3maTcko-aMepUKaHCKas). YepTtsl NPUCTIOCOONICHHOCTH  TPEeICTaBUTENEH
YEJIOBEYECKUX Pac K YCIOBHSIM CYIIECTBOBaHUS. EJIMHCTBO yelOBEUECKUX pac.

Kpurtuka pacusma.
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Jemoncmpayuu:

Ilopmpemor: ®. Penn, JI. [lactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y.

JlapBuH.

Tabnuyvt u cxemvi: «Bo3nukHoBeHHe COJIHEUHON cHCTeMbl», «Pa3BuTue
opraHu4yeckoro wmmupa», «PactutenbHasi  KleTka», <« KUBOTHasi  KJIETKay,
«IIpokapuotuyeckas kieTka», «CoBpeMEHHAs CHCTEMa OpPraHUuYeCcKoro
MUY,

«CpaBHeHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKA M YeIIOBEKOOOPA3HBIX
00€3bsIHY,

«OCHOBHBIE MECTa MaJICOHTOJIOTUYECKUX HAXOJOK MPEAKOB COBPEMEHHOIO
YEJIOBEKaY,

«pesneitiue moan», «JpeBHue moan», «llepBble  COBPEMEHHBI JIOIU,
«YenoBedecKre paco».

Obopyoosanue: MYJISKH «IIpoucxoxenue YEJIOBEKa» (OroCTHBI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpTaablla, KPOMAaHbOHIIA), CJCMKU WU
MU300paXEHUs] KaMEHHBIX OpYAUil MEepBOOBITHOTO 4YesloBeKa (KaMHHU-YOIIIEPHI,
pyoOuna, ckpebia), TeOXpOHOJOTHYEcKass Tabiuia, KOJIEKIUs  «DopMbl
COXPAHHOCTH HUCKOIA€MbIX YKWBOTHBIX U PACTECHUI.

Jlabopamopnsie u npakmuueckue padoomoi:
[Ipaktuueckas padora Ne 1. «M3yueHue HMCKOMAEMbIX OCTATKOB PaCTCHUM
Y )KUBOTHBIX B KOJUICKITUSIX).

OKCKypcusi «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
HAyYHBIM WM KpaeBeIUECKUI My3eil).

Tema 10. Opranu3Mbl U OKpPY:KAaK0IIas cpeaa

OKoJorusl Kak Hayka. 3aJadd U pasleibl SKOJIOrMH. MeTobl SKOJIOTHYECKUX
UCCJIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTI'O YEJIOBEKA.

Cpenbl 00WTaHUS OpPraHW3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHAs,
BHYTPUOPTraHU3MEHHas!.

Okonorudeckue dakropsl. Knaccudukamms sxonorndeckux — (HakToOpoB:
abuoTuyeckue, OHOTUYECKME W aHTPOIOTeHHble. JIeHCTBHE HSKOJIOTrMYECKUX
(GhakTOpOB Ha OPraHU3MBI.

AbGuotnueckue (akToOpbl: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTONEPUOAU3M.
[IpucniocoOneHusi  OpraHU3MOB K  JICHCTBUIO  aOMOTHYECKUX  (DAKTOPOB.
buoniornyeckue pUTMBI.

buotnyeckue dakropsl. Buabl OMOTHYECKUX B3aUMOJICUCTBHIN: KOHKYPEHITHS,
XHUIHUYECTBO, cUMOMO3 U ero ¢opmbl. [lapazutusm, koomepaius, MyTyaau3M,
KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M, HEUTpaJI3M.
3HaueHre OHOTHMYECKUX B3aMMOACUCTBUN [UIs CYIIECTBOBAHHUS OPraHHU3MOB
B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTepUCTUKU nomyssiuu. OCHOBHBbIE — MOKa3aTeNd
NOMYJISIUU:  YUCIIEHHOCTh, IUIOTHOCTb, POXIA€MOCTb, CMEPTHOCTb, HPUPOCT,
Murpauys. JIuHaMuKka 4HCIEHHOCTH NOIMYJISILMK U €€ PEryJIsLusL.
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Hemoncmpayuu:

llopmpemor: A. T'ymbonsar, K.®. Pynbe, O. ['ekkenb.

Tabauyvr u cxemwl: xapta «lIpupomnpie 30HBI 3emum», «Cpeapl oOUTaHUS
opranuzmoB», «®ortonepuoguzm», «llomymsmumy», «3aKOHOMEPHOCTH poOCTa
YUCIEHHOCTU MOMYJISIUU UHPY30pUn-TyPesbkuy, «Ilumiessie nemnmy.

Jlabopamopuvie u npakmuyueckue padomul:

JlaGoparopnas pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH PpPaCTEHUMN
U3 Pa3HbIX MECT OOUTAHUS.

JlaGoparopnas padota Ne 4. «BnusHue cBeta Ha pocT M Pa3BUTUE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas pabora Ne 2. «[loacy€T MIOTHOCTH MOMYJSIUN Pa3HBIX BUIOB
pacTeHum».

Tema 11. Coo0miecTBa M 3K0JIOTHYECKHE CUCTEMbI

CooOmectBo opranu3smMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHUIOBAs,
MPOCTPAaHCTBEHHAs, Tpoduueckas (munieBas). Bupasl-nomuHantel. CBsi3u B
ouoIeHo3e.

Okosoruueckue cucteMsl (3kocuctemsl). IloHsaTre 06 3kocucTeMe U OHMOreOLEHO3E.
OyHKIIMOHATBHBIE ~ KOMIIOHEHTBI ~ DKOCHUCTEMBI:  TPOAYLEHTH, KOHCYMEHTHI,
penyueHTel. KpyroBopoT BEIIECTB M MOTOK DHEPTUU B dKOcUcTeMe. Tpodudeckue
(mumieBbie) ypoBHU dKocucTeMbl. [lumieBbie menmu u cetd. OCHOBHBIE MOKa3aTeln
HKOCHUCTEMBI: OHOMacca, MPOAYKIUS. OKOJIOTWYECKHE MUPAMUIBL MPOAYKIUH,
YHUCIEHHOCTH, OuomMacchl. (CBOMCTBAa 3KOCHUCTEM: YCTOMYMBOCTBH, CaMOpPETYJISIUS,
pa3Butue. Cykieccus.

[Ipupoanbie SKOCUCTEMBI. IKOCUCTEMBI 03€p U peK. DKOCHCTEMa XBOMHOTO
WM IUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOrE€HHBIE DKOCHUCTEMBI. ATpO3KOCUCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe u X031HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM B YPOOIKOCUCTEM.

buopaznoobpazue kak (dakTtop ycrtoWuuBocTH 2IKocucTteM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3eMIl€.

VYuenue B.W. Bepuaackoro o Omocdepe. I'panuiibi, coctaB u CTpPyKTypa
ouoceprl. Kuoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
r100aTbHOM  3KOCHCTEMBI. JlMHaAMUYeckoe paBHOBecHME W oOOpaTHas CBS3b B
ounochepe.

KpyroBopoTs! BemiecTB 1 OMOT€OXUMHUYECKUE IIUKIIBI 2JIEMEHTOB (YTJIepo/ia,

azoTa).
3oHanpHOCTH OHochephl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBo B Omochepe 3emimt. AHTPONOTCHHBIC H3MCHEHHUS B

ounocdepe.

['moGanpHBIE YKOIOTUYECKHE TIPOOIEMEI.

CocymiecTBoBaHNE TIPUPOJIBI U YenmoBeuecTBa. CoxpaHeHne OMOopasHOOOpasusl
KaK OCHOBa ycTOM4MBOCTH Ouocgepbl. OcHOBa palMOHAIFHOTO YIPABICHUS
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OPUPOJHBIMUA PECypcaMu M MX UCMOJb30BaHuE. [locTxkeHns OHOJIOTHH U OXpaHa
IIPUPOLBL.

Jemoncmpayuu:

llopmpemor: A.Jlx. Tencoun, B.H. Cykaués, B.I. Bepuaackuii.

Tabauyver u cxemwvr: «Ilumesple nenmn», «buoneHo3: cocraB u

CTpyKTypa»,
«I[Ipuponueie coobmectBa», «llenu nuTaHuA», «OKoJOrMYECKas MNHPaAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IHUPOKOIMCTBEHHOIO Jieca», « IKOCUCTEMA
XBOMHOro  Jyeca», «buorneHo3 BogoéMa»,  «ArpoueHo3»,  «lIpumepHsle
AHTPOIIOTEHHBIE BO3JICHCTBUS HA PUPOLY», «BakHEHIIMe UICTOYHUKH 3arpA3HEHMS
BO3/yXa U TPYHTOBBIX BOn», «IlouBa — BakHeWIash cocTaBisomas Ouocqeps»,
«®akTtopel  gerpagaudd  nouBy,  «llapHukoBeld  3ddekr»,  «DakTOpHI
paZMOaKTUBHOIO 3arps3HeHus Ouocdeprb», «OOmWas crpykrypa Ouochepsn,
«Pacnipoctpanenue xu3Hu B onocgepe»,
«O30HOBBII  3KkpaH Ouochepr», «Kpyroopor yriepoga B  Ouocdepe»,
«KpyroBopor azora B Ipupoae».

O6opynoBanue: Mojenb-anmaukanus  «TunuuHble  OHOLIEHO3BIY,

repOapuii
«PacTuTenbHble COOOIIECTBA», KOJUIEKIMU «buorieHo3», «BpeauTenu BakHEHIINX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOapuy U KOJUIEKIIMM PACTEHUN U KUBOTHBIX,
NPUHAUIEKAIUE K pa3HbIM JKOJIOTMYECKMM TIpynmaMm oAHoro Buuaa, Kpachas
kaura Poccuiickoit ®@enepanuu, U300paXeHHUs] OXpPaHSEMbIX BUIOB PACTEHHUN U
KUBOTHBIX.

37



2.3 TemaTuyeckoe miaHupoBanue yueoHoro npeamera OYIIL.08 buoJsiorus

No Koanuec B ToMm umncie
Sans- Tema 3ansTHS TBO JIP, OK OcHOBHbBIE BUABI 1eAITEIbHOCTH
- YACOB JIK n3 a3 KOHC o0yuarouuxcs
1 cemecTp 17 10 2 4 1
Tema 1. Buosiorusi Kak HayKa 15 0,5 1 0 0

1 Jlexyus: Buonoeus 6 cucmeme Hayk. buonorus kak 0,25 0,25 JIPTB 4 PackpeiBaTh copepikaHHE TEPMHUHOB U
Hayka. CBsizm OWONIOTMH €  OOIIECTBEHHBIMHU, JIP IIHIT 1 MOHSATHHA:  HAaydHOE  MHPOBO33PEHUE,
TEXHUYECKUMU U JIPYTUMU  E€CTECTBEHHBIMU JIP ITHIT 3 Hay4yHas KapTMHA MHpa, HAY4YHBIA METOM,
HayKamu, (uinocodueit, pemurueil, ITHUKOM, OK 07 TUIIOTE3a, TEOPHUS, METObI UCCIIEIOBAHMUS.
ACTETHKOW MW TpaBoM. Poiab Ouojorum B XapakTepru3oBaTh OMOJOTHIO KaK HayKy,
(hopMHPOBaHMKM COBPEMEHHOW HAyYHOW KapTHHBI €e MeCTO M pOJb Cpeaud JPYyrux
mupa. CucreMa OMOJOTMYECKUX HAYK. €CTECTBEHHBIX HayK. [Tepeuncnsatey

pas3zensl OMOJIOTHH B COOTBETCTBHE

¢ O0BEKTaMH U3YyUCHUSI.

Hazbiatb Ba)XKHENIINE OTpaciu
OMOJIOTHYECKUX 3HAHWH ©W  3allayd,
crostmue repen ononoruei XXI B.

1 Jlexyus: MemoOvl nO3HAHUA HCUBOU HPUPOODL. 0,25 0,25 JIP TB 4 PackpeiBaTh conepkaHWe TEPMHHOB H
MeTtonasbl MO3HaHUSI JKUBOH TIPUPOJIBI JIP OctB 2 MOHATUIM: HAYYHBIA METOJA, METOABI
(mabmoneHue, OKCIIEPUMEHT, OITMCaHHE, JIP ITHIT 1 HCCIEI0BaHMs.

W3MEpeHHe, KIacCH(UKAIHI, MOACTUPOBaAHHE, JIP THIT 3 XapakTepu3oBaTb  OCHOBHBIE  METOJBI
CTaTHCTUYECKasi 00pabOTKa IaHHBIX). OK 07 MO3HAHMS JKUBOH NIPUPOIBI: HAOJIOICHHE,

1 1 1 JIP IIHIT 1 OKCIIEPUMEHT, OIHUCaHUE, W3MEPEHHUE,
Jlabopamopnuie u npakmuueckue pabomul: JIP LTHIT 3 KnaccubuKamys, MOJICTHPOBAHHE,
Ipaxmuueckoe 3anamue Ne 1 «cmoms3oBaHne OK 07 cTaTHcTHYECKas 06paboTKa JaHHBIX.
Pa3ITUIHBIX METOJIOB npu M3Y4ICHUU
OHMOJIOTHYECKUX O0OBEKTOBY

1 Tema 2. /KuBble cHCTEMBbI M X OPraHU3ANMS 0,5 0,5 0 0 0
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHOBHBIE BU/IbI 1€ITEJILHOCTH
- YACOB JIK n3 a3 KOHC o0y4Jarommuxcs

Jlexyus: buonocuueckue cucmembl, npoyeccol U ux 0,5 0,5 JIP ITHIT 1 PackppiBath conepikaHue TEPMUHOB W

usyyenue. JKuBbie cUCTEMBbl (OMOCHCTEMBI) Kak JIP ITHIT 3 TTOHATHIA: cucrTema, Ouonornyeckas

npeaMer u3ydeHus Owonornu. OTiaudue >KUBBIX OK 07 CHCTEMA, 3JIEMEHThl CUCTEMBI, CTPYKTypa

CHUCTEM OT HeopraHuueckod mpupozasl. CBoHcTBa OMOCUCTEMBI, CBOHCTBA HUBBIX CHUCTEM,

OwocucTeM W WX  pasHooOpaszue. YPOBHHU OOMEH BEIECTB, pa3MHOKEHHE, POCT,

opraHu3alnuu omocucTeMm: MOJIEKYJISIPHBIH, pa3BUTHE, HAaCJIEACTBEHHOCTb,

OpraHOHUJHO- KJICTOYHBIM,  OpPraHU3MEHHBIMH, HW3MEHYMBOCTb, pa3IpakxuMoCTh,

MOMYJISIIIUOHHO-BUI0BOM, 9KOCUCTEMHBIH 3HEPro3aBUCUMOCTbD, YPOBHH

(ObnoreoneHotnvecknii), Omocdepusrii. Hayxwm, OpraHU3aIHNH KA3HU (brocucTem).

W3ydaromye OWOCHCTEMBI Ha PAa3HBIX YPOBHSIX XapakTepus3oBaTh MNPUHUUIIBI

OpraHu3aIum. opraHuzanud OWOCHUCTEM: OTKPBITOCTS,

Hemoncmpayuu: BBICOKAs YIOPSATOYCHHOCTD,

Tabnuywt u cxemwvl: «OCHOBHBIEC TIPU3HAKH KU3HI, caMOperyJIsLHs, HEPapXUYHOCTb.

«YpOBHU OpraHU3alUu XKUBOU IPUPOIb». Moneins Ilepeuncnare yHUBEpCAIBHBIE CBOWCTBA

mouekyisl JJTHK ’)KABOT'0: €AUHCTBO XUMHYECKOI'0 COCTABA,
pa3ipaXXuMOCTh, OBW)KEHHE, TOMEOCTa3,
pOCT U pa3BUTHE, HACICICTBEHHOCTD,
HU3MEHUYUBOCTb, 3BOJTIOLINS
(mpucnocobneHrie K =~ U3MEHSIONIIMCS
YCIIOBUSIM). IIpuBoauTh MpUMEPBI
OHOCHCTEM PAa3HOTO YPOBHS OpraHU3aIUH
U CpaBHUBAaTh TMPOSIBICHUS CBOWCTB
>KMBOTO Ha PA3HBIX YPOBHSX.
XapakTepu3oBaTb OCHOBHBIE ITPOLIECCHI,
npoTeKaroliye B OnocucreMax:
0oOMeH BeIeCTB U MPEBPAIICHUE SHEPTHH,
CaMOBOCIPOU3BEACHHUE, CAMOPETYJIALIHNS,
pasBuTHE.
CobnronaTh npaBuiIa OepeKHOro
OTHOLIEHUS K XKUBOU NpUpojie

Tema 3. XuMHyeckHmii cOCTaB H CTpPOeHHE 6 4 0 2 0

KJIETKHU

2 Jexyusn: Xumuueckuii cocmae Ii‘]lel’HKLt. Booa u 0,5 0,5 JIP ITHIT 1 PacKphIBATh CONEPKAHWE TEPMHHOB K
MuHepanvhsle coau. XUMUUECKUM COCTaB KJIETKU. JIP ITHIT 3 OHSTHIL: IEMCHTHI-GHOTCHEL
XuMHUUECKUE JJIEMEHTBI: MAaKpO3JIEMEHTHI, OK 07 MAKPOYTIEMEHTEI, MUKDODIEMEHTH
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHoBHbIE BUBI 1eSITEJILHOCTH
- YACOB JIK 3 a3 KOHC o0y4aromuxcs
MHUKpPO3JIEMEeHTHI. Bosia 1 MUHEpaibHEBIC BEIECTBA. MUHEpaJbHbIE BELIECTBA, MOJIEKYJa BOJIbI
OU3NKO-XUMHUUECKHE TPOLECCHI, TPOTEKAIOIINE B KaKk  JWIIONb,  BOJIOPOAHBIE  CBS3H;
JKABBIX CUCTEMAX. OyHKIHAN BOJIBI u TUApOUITBHEIC u ruapodoOHbIE
MHUHEpaJbHBIX BellecTB B kieTke. llognepkanue BEIIIECTRA. Jloka3bIBaTh €JMHCTBO
OCMOTHYECKOT0 OanaHca. JJIEMEHTHOTO COCTaBa Kak OJHO W3
CBOMCTB KHBOTO.
Pacnpenensite XMMHUYECKHE JIEMEHTHI 110
rpymnmnam B 3aBHCUMOCTH oT
KOJIMUYECTBEHHOI'O IIPEJCTaBUTENIbCTBA B
OpraHu3Me;  XapaKTepH30BaTh poib
OTJIENIbHBIX 3JIEMEHTOB. BBIABIATH CBA3b
MEXJly COCTaBOM, CTPOEHHEM MOJIEKYJIbI
XUMHAYECKOTO  COGIMHEHUS M €ro
(YHKIUSIMH B KJICTKE
2 Jlexyus: Opeanuveckue gewjecmea kiemxu. beaxu. 0,25 0,25 JIP ®B 1 PackpeiBaTh coiepikaHHE TEPMUHOB U
Cocmas u cmpoenue 6enxos. benku. CoctaB u JIP ®B 3 JIP | moHsATHIA: OeNKH, MOIUMEPHl, MOHOMEPHI,
CTpoeHHE OETKOB. AMHHOKHCIIOTHI — MOHOMEPHI IIHIT 1 AMUHOKHCIIOTHI, MEenTUaHAas CBSI3b,
OEJIKOB. Heszamenumele u 3aMEHUMBIC JIP ITHIT 3 MOJMNECOTHI, JIeHaTypauus.
aMUHOKHUCIIOTBL.  AMHHOKHUCIIOTHBIHN COCTaB. OK 07 Xapaktepu3oBaTh ~ OCIKM Kak  KJacc
YpOBHM  CTPYKTYpbl ~ OEJIKOBOH  MOJIEKYJIBI OPraHUYeCKUX COE/IMHEeHNUH;
(nepBuuHasi, BTOPUYHAs, TpeTUYHAs u KJIaccuUIMpoBaTh WX 1O CTPOCHHUIO
YeTBEpTHYHAs CTPYKTypa). XUMHUECKHE CBOMCTBA (rmoOynspHbie U QUOPHILIAPHBIE OETKH),
0eJIKOoB. NEePEUNCIIATh U XapaKTepu30BaTh
buonorngeckue QyHKIMHA OSITKOB. dbyHKIIHI OeITKOB
2 Texyus: Depyenmoi  —  Guonosuueckue 0,25 0,25 JIP ®B 1 PaCKpLI?aTL COZepHKAHHE TEPMHUHOB 1
kamanuzamopsl. PepMeHTbl — OHOJIOTHYECKHE JIP OB 3 MOHATHi: (JePMEHTBI, AKTHBHbIA LEHTP,
karaigu3atopsl. CrpoeHue (¢epMeHTa: aKTUBHBINA OK 07 cybeTparHas CTIELHU(UHOCTD,
HemTp, cybeTpaTHas crienmbHIHOCTS. KOpepMeHThI,  OeJIKU-aKTHBAaTOphl |
Kodepmentsr. Butamunsl. Otnnaus ¢pepMeHTOB OT OelKy-MHIMGNTOPEL.  YKasbIBaTh OTIHIHS
HEOpraHMYECKUX KaTaJIH3aTOPOB. bepmeron ot HCOpraHMICCKHX
2 Jlabopamopnsie u npakmuueckue padomol: 1 1 JIP IIHIT 1 KaTalusaTopos.
Jlabopamopnoe 3amsmue Ne [ «3ydeHnue JIP ITHIT 3
KaTaJIMTHYECKOH AaKTHBHOCTH (epMeHTOB (Ha OK 07

MpuMepe aMuIa3bl UJIN KaTaJ’IaBBI)»
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHoBHbIE BUBI 1eSITEJILHOCTH
- YACOB JIK n3 a3 KOHC o0y4aromuxcs
3 Jlexyus:  Yenesoovi.  Jlunuowvi.  YTneBOABL: 1 1 JIP ®B 1 PackpeiBaTh coiepikaHHE TEPMHUHOB H
MOHOCAaxXapHuIbl (rmroko3a, pubo3a U JIP ®B 3 MOHATHWA:  YIJIEBOABL,  MOHOCAaxapupl,
JIe30KCupu003a), qucaxapuabl (caxaposa, JaKkTo3a) OK 07 JMCaxapuibl, TOJUCAXapyIbl, TIFOKO3a,
u MOJTACAXapHIbI (xpaxman, TJINKOTEH, pubo3a, JIe30Kcupr003a, caxaposa,
LEJUTI0N03a). JIaKTO3a, MaJbTO3a, LEIUTI0NI03a
buonornueckne QyHKIMU yrieBoAoB. JInmuusr: (xyeTuatka), Kpaxmall, TIIMKOTeH; UL,
TpUTAHIEPHAbI, (POChHOIUTHABI, CTEPOUIEL. TPUTITUTICPUTBT (oKHpBHI, Macya),
I'uapodunbHO-THAPOGOOHEIE CBOICTBA. (dhochoaunuabl, CTEpPOUIBL.
buonoruueckue QpyHKIMN JUNNAAOB. XapakTepu30BaTh YIJIEBOIbI, JUIIUIBI KaK
CpaBHeHHE YIJIEBOIOB, OENKOB W JIMIHMIOB Kak KJ1acc OpPraHUYEeCKUX  COCAWHEHU.
HCTOYHHUKOB SHEPIHH. Knaccudumposars yrieBoapl W JHAMHIIBI
[0 CTPOCHUIO; MEPEUUCIATh (PYHKIUU
YIJIEBOAOB W JUNUAOB. CxeMaTH4ecKu
n300pakaTh CTpOEHHE MOJIEKYJI
YTJIEBOJIOB, JIMIIHJIOB
3 Jlexyua:  Hykneunogvle KUCTIOMBbL. ATD. 1 1 JIP THIT 1 PackpeiBaTh coaepikaHHME TEPMHUHOB U
HyxneunnoBeie KHUCJIOTBL: JHKu PHK. JIP ITHIT 3 TOHSTHIL: JIe30KCHPUOOHYKIICHHOBAST
Hyxkneotnasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT. OK 07 kucnora  (JHK), PUOOHYKJICMHOBASI
Crpoenue u pynkiun JJTHK. Ctpoenue u GyHKIHM KHUCIIOTa (PHK), HYKJIEOTHU]I,
PHK. AT®: cTpoenue u GpyHKIUM. MOJIMHYKJICOTUTHAS LIETIb
(MONMMHYKIICOTHT), KOMIIEMEHTAPHOCTD,

¢ynxkmun  JIJHK (xpaneHue um mepenada
HACJIEJCTBEHHOH MH(OpPMaluM); BHUIbI
PHK (undopmanvoHHas, TpaHCHOPTHAaSI,
pubocomainbHas);  aneHo3uHTpudochar
(ATD), MaKpo3prudecKast CBSI3b.
XapakTepu3npoBaTh HYKJICHHOBBIE
KUCJIOTHl KaK XUMHUYECKHUE COCJMHEHUS U
HOCHTENIM HaCJIeJICTBCHHOW HWH(MOpMAIHH.
OTmeuathb 0COOCHHOCTH CTPOCHHUS
MOJIEKYyN1 HyKIenHOBbIX kucioT (JHK,
PHK) nu AT®. Cxematndecku n300paxkaTh
CTpOEHHE HYKJICOTH/IOB, MOJIEKYJT
HYKJIEHHOBBIX KHCJI0T, AT®
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHoBHbIE BUBI 1eSITEJILHOCTH
- YACOB JIK n3 3 KOHC o0yuaromuxcs

4 Jexyus: Cmpoenue knemxu. Victopust © MeTOJBI 0,25 0,25 PackpeiBaTh cojpepikaHHEe TEPMHHOB WU
u3ydenus kietku. Kierounas reopus. Liuronorus MOHSITHI: KJIETKA, [IUTOJIOTHUS, PacKpbIBaTh
— Hayka o kieTke. KierouHas Teopus — npumep colep)KaHWe  TOJIOKEHUM  KJIETOYHOM
B3aUMOJACUCTBUS HACH M (aKTOB B HAYYHOM Teopun. [lepeuncnaTe U XapakTepu30BaTh
Mo3HAHUU. METONbI 3y4YeHUs KIICTKU. OCHOBHBIE METOJbl H3y4YECHHUS KIICTKU:

(IpUrOTOBNICHUE CPE30B, OKpAIIMBaHHUE,
MHUKPOCKOIIMPOBAHHUE,
LHEHTPUPYTUPOBaHKHE, KyJIbTUBHUPOBAHHE
KJICTOK W TKaHeH).

4 Jlexyusa: Kierka Kak [eNOCTHas >KMBas CHUCTEMA. 0,25 0,25 JIP IIHIT 1 PackpeiBaTh comepkaHHE TEPMHUHOB U
Kierka kak memoctHast >xuBas cuctema. OOrmime JIP 1THIT 3 MOHATUI: KIETKH  (3yKapuOTUYECKas,
MPU3HAKY KJIETOK: 3aMKHYyTasi Hapy>KHast MeMOpaHa, OK 07 MIPOKapUOTHYECKAs), IUIa3MaTHYeCKas
monekynel JIHK xak reHerwdeckuii ammapar, MeMOpaHa (TUlazMaieMMa), TITHKOKAIHUKC,
cucteMa  cuHTe3a  Oenka.  THWIIBI  KJIETOK: TPaHCIIOPT BEILICCTB (maccuBHBIH,
3yKapHOTHYeCKast u MIPOKapHUOTHUIECKAsI. aKTHBHBIN),  oHAOUUTO3  (Paromuros,
OcoOeHHOCTH ~ CTPOGHHSI  NPOKAPHOTHUIECKOU MUHOLMTO3),  OK30LMTO3,  KIETOYHAs
knerkn. Kietounas crenka Oaxrepuil. CTpoeHHe CTCHKA, HYKIJICOM]I.
3yKapHOTHYeCKON KieTKH. OCHOBHBIE OTIMYHS CpaBHUBaTh MEXIY coboii

PacTHTENBHOM, JKUBOTHOW M TPHOHOM KIETKH.
IloBepXHOCTHBIE CTPYKTYpBI — KJIETOYHAsl CTEHKa,
TIMKOKAIMKC, WX ¢GyHkoun. [lnazmaruueckas
MeMOpaHa, ee CBOMCTBA U (PYHKITUH.

9YKapHOTHYECKUE U IPOKAPHOTUYECKHE
KJIETKH; OTMEYaTh CXOJCTBO M Pa3IUuHs
B CTPOCHUH KJIETOK OaKTepuil, )KHBOTHBIX,
pacteHuii u TpuOOB.
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHOBHBIE BU/IbI 1€ITEJILHOCTH
- YACOB JIK n3 a3 KOHC o0y4Jarommuxcs
4 Jexyua: Cmpoenue 3yKapuomuieckou KiemKu. 0,5 0,5 JIP OcTB 2 PackpeiBaTh conmepikaHue TEPMUHOB U
[uromnazma u ee opraHouasl. OnHOMEMOpaHHBIE JIP ITHIT 1 MOHATUM:  LUTOIUIA3MA, OpraHOUJEL,
opradouapl kietku: OIIC, ammapar [ombmxw, JIP ITHIT 3 SHIOIIIa3MaTHIECKas CeTh (BI1C),
u30coMBIL. [10TyaBTOHOMHBIE OPraHOUIBI KICTKU: OK 07 anmapat [ompmKH, JHU30COMBI, BaKyoIb,
MUTOXOHJpUM,  Iiactuasl.  [Ipoucxoxaenue MUTOXOHJIPUH, TUTACTHIIBI (XJIOPOILIACTHI,
MUTOXOHIAPUHA ® IUacTHA. Buasl mumactu. XPOMOTIITACTHI, JIEUKOTUIACTHI), PHOOCOMBI,
HemeMOpaHHBIE OpraHOWABI KJIETKH: PHOOCOMEI, MUKPOTPYOOUKH,  KJIETOYHBIM  LIEHTP
KJICTOYHBIA  ULEHTP, I[EHTPUOIH, PECHUYKH, (meHTpocoMa),  PECHUYKH,  KIyTHKH,
KryTukd.  OYHKIIMM ~ OPraHOWIOB  KIJIETKH. BKITIOYEHUS, SApPO, SAepHas 000J0YKa,
Brumouennst. Snpo — perynsatopHblil IEHTP KIISTKH. KapHoIUla3Ma, XpOMAaTHH,  SAPBIIIKO,
Crpoenue sgpa: simepHast 000J04Ka, KapHoIia3ma, xpoMocoMbl.  OmmHCHIBaTH  CTPOCHHUE
XpOMAaTHH, SAPBILIKO. XPOMOCOMBI. TpaHCnopT 3yKapUOTHYECKOU KJIETKU o
BEIIECTB B KIIETKE. M300paKeHUsAM W Ha MHKPOIIperapaTax;
KJ1acCU(UIIMPOBAThH OPTraHOM/IBI B
7 1 1 JIP L{HIT 1 3aBUCUMOCTH  OT  OCOOGHHOCTEH X
Jlabopamopnuie u npakmuueckue papomul: JIP [THIT 3 CTpOCHUA (onHOMEMOpaHHEIE,
Jlabopamopnoe  3amamue Ne 2. «U3yyeHne 0K 07 JBYMEMOpaHHBIC, HEMEMOpaHHEIC);
CTPOCHUSA KIJIETOK pacT€HUM, IKUBOTHBIX H OIUCBIBATH (DYHKLMH KaXI0TO OpraHomuja
OakTepuii 1MOJ  MHKPOCKOIIOM Ha T'OTOBBIX B KJIeTKe. XapaKTepH3oBaTh KICTOYHOE
MUKpOIIpenapaTax U HUX OIHUCAHUE. SAAPO Kak  MECTO XpaHCHMA, lEpeaain
(ynmBoeHHE XpPOMOCOM) W pealH3aIiu
(TpaHCKpHUIIIIHS) HACJICJCTBEHHOMN
uHpopMaruu  KIeTku. llepeuncnsare wu
ONKCHIBATh KOMITIOHEHTHI SApa H WX
(hyHKIUY;
CxeMaTH4HO  HM300pakaTb  CTPOCHHUE
pacTUTENbHOM UM >KMBOTHOM  KJICTKHU.
OObBsicHATH ~ OMOJNIOTHYECKOE  3HAYCHHE
TPaHCIOPTa BEIIECTB B KIIETKE.
Tema 4. ’KusHenesiTeJIbHOCTh KJIETKH 4 3 1 0 0
5 1 1 JIP IHB 5 PackpeiBath copepkaHHEe TEPMHHOB U
Jlexyusi:  Obmen  sewecms.  Ilnacmuueckuii JIP OctB 2 MOHATHI: OOMEH BEUIECTB U MPEBpaIleHIe
oOMeH. domocunmes. Xemocunmes. JIP ITHIT 1 sHepruu (METabOIM3M), ACCHUMIUISIINSI,
Accummanmsg  (MIacTHYecKudi  oOMEH) U JIP ITHIT 3 IIACTHYECKUH OOMEH, IMCCHMMUIISLIMS,
JACCUMUIIATINS (PHEPTeTHIEeCKUl OOMEH) - IBe OK 07 OHEPreTHYCCKU  00MEH,  (OoTOCHHTE3,
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHoBHbIE BUBI 1eSITEJILHOCTH
- YACOB JIK n3 3 KOHC o0yuaromuxcs
CTOPOHBI €MHOTO TIporecca Meradonusma. Pomb ¢doronus, ¢dochopunuposanue,
3aKOHOB COXPAHCHHUSl BEIIECTB M DSHEPIUU B NEePEeHOCYHK NPOTOHOB, XEMOCHHTES.
MMOHUMaHUU  MeTaboHu3Ma. Tumer  obmena OmnuceiBaTh  (DOTOCHHTE3,  IPOIIECCHI,
BEIICCTB: aBTOTPOGHBINA U rerepoTpodHbIid. Pob MPOTEKAIOIIME B CBETOBOW M TEMHOBOU
(epMEHTOB B OOMEHE BEUICCTB M IPEBpAIICHUU thaze.
sHeprum B KieTke. @DorocuHTe3. CBeToBas u BrisaBisaTs MPUYUHHO-CIIEJICTBEHHBIE
TemMHOBast  (a3el  ¢orocmHTe3a.  Peakium CBSI3M MEXAY IOTJIOMICHHEM COJHEYHOM
¢dorocunreza. IPGEeKTUBHOCTH  (HOTOCHHTE3A. SHEPTUM  XJIOPOPWIIOM U  CHHTE30M
3nauenne (QorocuHTE3a M JKM3HH Ha 3eMile. moutekyn ATO.
Brmusaue ycnoBwii cpempl Ha (OTOCHMHTE3 U CpaBHUBaTHL HCXOJIHBIE BEILIECTBA,
CHOCO6I)I MOBBIICHUA €TI0 MNPOAYKTUBHOCTU Y KOHCYHBIC IIPOAYKTBL u YCII0BUA
KYJIbTYPHBIX pacTeHui. XeMOCHUHTE3. MPOTEKAHUSI  pEAKUMH  CBETOBOM U
XeMocuHTE3Upylomue  OakTepuu.  3HauYeHHUE TEMHOBOH (azbr (hoTocunTe3a;
XEMOCHHTE3a 15 )KU3HU Ha 3emile. CpaBHuBaTh (HOTOCHHTE3 W XEMOCHHTES.
OneHuBaTh 3Ha4YeHHWE (QOTOCHUHTE3a U
XEMOCHHTe3a JUIs )KU3HU Ha 3emire.

5 1 1 JIP ®B 1 PackpeiBath comepkaHWe TEPMHHOB U
Jlexyus: DHepeemuueckutl 0OMeH. JIP ®B 3 HNOHITHI:  JHEPreTHYeCKUid  OOMeH,
OHepreTuueckuil 0OMeH B KieTke. Pacmiennenne OK 07 [JIMKOJIN3, MOJIOYHOKHUCIIOEe OpokeHue,
BEIIECTB, BHIJIEIICHUE U aKKyMYJIMPOBAaHNE YHEPTUU CIIUPTOBOE OpOKeHUe, OHMOJIOTHYECKOe
B KJIIETKE. DTaIlbl SHEPTETHYECKOT0 0OMEHa. OKHCIICHHE, KJIETOYHOE JIBIXaHue,
I'mukonus. bpoxxenue u ero Buabl. KuciopoaHoe JTUCCUMIISIIUS, (bepMmeHT.
OKHCIJICHUE, WM KIIETOYHOE JIBIXaHuE. XapakTepru3oBaTh OOMEH BEIIeCTB U

OxucnurensHoe dochopupoBaHue.
O} PEeKTUBHOCTH IHEPTETUUSCKOTO OOMEHA.

MpeBpaIleHne SHEPTUH (MeTaboIN3M) Kak
OJHO WX CBOWCTB XHuBOro. Ilepeuucnsateb

0COOEHHOCTH IIIaCTHYCCKOI 0 u
OHEPTETUICCKOIO oOMeHa B KJICTKEC;
YCTaHaBJIUBAaTh B3aUMOCBA3b MEKOY

HUMH. Paznuuath THITEI 0OOMEHa BEIECTB B
KJIETKE: aBTOTPOQHBINA U reTepOTPOQHBIH.

OnwuceiBaTe  3Tambl  HHEPrETHYECKOTO
oOMeHa (TOATrOTOBUTENBHBIN,
OCCKUCIIOPONIHBIH,  KHCIOPOJHBIH) |
CpaBHHUBATH ux MEX]Ty co0o#.

XapakTepru3oBaTh peaklWd TIHMKOJIH3a,
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Ne Koumec B Tom uncie OcHOBHBIE BUABI 1eSITeIbHOCTH

3aHs- Tema 3aHATUA TBO JIP, OK

Tus 4ACOB JK s a3 KOHC 00y4aromuxcs
OporeHus, KJIETOYHOTO JIBIXaHUS;
BBISBJIATH IPUYHHHO-CJIEICTBEHHBIE CBA3U
MEXIY TJIAKOJIHU30M, KJIETOYHBIM
JBIXaHHEM U CUHTe30M Mojekyn ATO.
CpaBHuBaTh 3¢ PEeKTUBHOCTD
0OECKHUCIOPOIHOTO M KUCJIOPOJHOTO
JTAaIoB.

6 0,5 0,5 JIP ®B 1. PackpeiBaTh conepkaHWe TEPMHUHOB H
Jexyus: bBuocunmes Oenxa. Peakiium MaTpUIHOTO JIP ®B 3 MOHATUN: TEeH, TCeHETUYECCKUM KO,
cunre3a. [enermueckass wHpopmauus u JIHK. OK 07 MATPUYHBIA ~ CHUHTE3,  TPAaHCKPHUIILIHS,
Peanuzanus reneTnyeckoil nHpoOpManny B KJIETKE. TpaHCIALMS, KOJIOH, AHTUKOJIOH,
I'eneTnueckuit KOJI u €ro CBOMCTBA. pubocoma, LICHTpaJIbHAs Jorma,
Tpanckpunmusts - warpuudeli  cuHTe3 PHK. MouseKyisipHasi  Omonorus. OmpenensiTsh
Tpancmsiiuss - OwocwHTe3 Oenkxa.  DTambl CBOMCTBa FEHETUYECKOIO KoJa
Tpa"cmsauun. KomupoBaHne aMHHOKHCIOT. Ponb (TpUIUIETHOCTD, OJIHO3HAYHOCTb,
prbocom B OnocuHTE3e Oerka. BBIPOXICHHOCTb, YHHMBEPCAIbHOCTB,

HEIEPEKPhIBAEMOCTb,  HEIIPEPBIBHOCTH).
OnuceIBaTh 3TaIIbl peanuzanuu
HACJIeICTBCHHOW MH(OpMAIMK B KIIETKE.
CpaBHUBaTh  peakUUMd  MATPHUYHOIO
cunte3a Mouiekys PHK u Oenka B kietke

6 1 1 JIP ®B 1 Onpeaensrsb [10CJIEIOBATEILHOCTD
/labopamopnvie u npaxmuyeckue pabomsl: JIP ©B 3 AMUHOKHCIIOT B CHHTE3MPYEMOM OelKe,
IIpaxkmuueckoe 3anamue Ne 2 «Pemenue 3aga4 Ha JIP 1THIT 1 sammdpoBanHyio B Monekyste JIHK.

KOO ,Z[HK». JIP HHH 3
OK 07

6 0,5 0,5 JIP ®B 1 PackpeiBaTh conepkaHWE TEPMHHOB H
Jlexyus: Hexnemounvie ghopmol dcusnu — Upycoi. JIP ®B 3 IIOHATUI: BUPYC, BUPYCOJOTUS, KalCumi,
Uctopus otkpertus Bupycos (.W. BaHoBCKuiA). JIP THIT 1 Oaktepuodar, BuUpyc HMMyHOAe(HULIHTA
OCOOCHHOCTH CTPOEHHMS W IKM3HEHHBIA IMKII JIP IIHIT 3 yenoseka (BUY), oHKOreHHBIE BHPYCHI.
BupycoB. bakrtepuodaru. bonesnu pacreHui, OK 07 XapakTepru3oBaTh BUPYCHI Kak
KUBOTHBIX M YEJIOBEKAa, BBHI3BIBAEMBIE BHPYCAMH. HEKJIETOYHYIO bopmy KHU3HY;
Bupyc ummynopepunura dvenosexka (BUY) - 0CcOOEHHOCTH CTPOECHMUS u

B030ynutens CIIMa. OOpaTHas TpaHCKpUILHMS,

JKU3HEJIEATEIbHOCTH BUPYCOB.
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Ne Koumec B Tom uncae OcHOBHBIE BUABI 1eSITeIbHOCTH
3aHs- Tema 3aHATUA TBO JIP, OK
Tus 4ACOB K m3 a3 KOHC o0y4aromuxcs
peBepTaza um  uHTerpasa.  llpodmnakruka OnwuceiBaTh KU3HECHHBI LUK BUPYCOB
pacrpocTpaHeHus] BUPYCHBIX 3a00JIEBaHHHA. UMMYyHOAe(UIINTa YeNoBeKa; pa3nuvaTrh
Ha pucyHkax BTM ((Bupyc TtabaunOi
Mo3auKH), baktepuodar, BUY.
Tema 5. PasMHOkeHHe M HHAUBUAYAJIbLHOE 4 2 0 2 0
pa3BUTHE OPraHM3MOB
7 0,25 0,25 JIP ®B 1 PackpeiBaTh copepikaHHe TEPMHUHOB U
Jlexyus: JKusnenmmwiti yuxn knemxu. Jlenenue JIP ®B 3 MOHATUH: KIETOYHBIH IUKJI, WHTepda3a,
knemku. Mumo3z. KinerouHeld [MKI, WIH OK 07 penymKanys, XpoMocoMa, KapHOTHUIL,
JKU3HCHHBIH IUKI KieTku. MHTepdaza u MUTO3. TaTUIOMNTHBIH, JTUIUTOUHBINA
IIpoumeccr, mpoTekaromme B HHTEpdase. XPOMOCOMHBIN Ha00p, XpOMAaTH/Ibl; MUTO3
Peruukanus - peakius MaTpuaHoro cuaresa JITHK. ero craauu: npodasa, meradasa, anadasa,
CtpoeHue XpoMocoM. XPOMOCOMHBIA Habop - tenodaza. ONUCHIBaTh KU3HEHHBIA UK
KapuoTuil.  JWIUIOMOHBIA W TaIUIOMAHBINA KJIETKH; NIEPEUHUCIATh U XapaKTepru30BaTh
XPOMOCOMHBIE HaOOpBHI. Xpomatumpl. MIEPUO/IBI KIETOUYHOrO LIMKJIA, CPaBHUBATh
[uronornuyeckue OCHOBBI  Pa3sMHOXKEHUS U UX MEX]y COOOM.
WHIUBUIYaITBHOTO pa3BUTHUSA OpraHU3MOB. OnuceiBaTh CTpOCHUE XpOMOCOM,
Hdenenne wxietkn - Muto3. Cragud MHTO3A. KapHOTUIIOB OpPraHU3MOB, CpaBHHUBATh
IIponeccsl, mpoucXonasdIIre Ha pasHBIX CTAIUSIX XPOMOCOMHEIE HabopBI KIIETOK.
MUTO3a.  buonormueckuit  cMbBICT =~ MHTO3a. CpaBHuBaTh CcTaguM MUTO3a. Pasnnvath
ITporpaMmupyemasi rubenb KISTKU - allONTo3. Ha MHUKpOIIpenaparax 1 pucyHKax CTaJuu
7 0,5 0,5 JIP ®B 1 MUTO3a. PackpbeiBaTh  OHOJOTHYECKUN
Jabopamopnvie u npakmuueckue padomul: JIP ©®B 3 CMBICJI MUTO3a.
Jlabopamopnoe 3anamue Ne 3 «Habmrogenume JIP ITHIT 1
MHTO3a B KJI€TKaX KOHYMKA KOpellKa Jiyka Ha JIP ITHIT 3
TOTOBBIX MUKpOIIpEIapaTax». OK 07
7 0,25 0,25 JIP IHB 5 PackpeiBath copepkaHWe TEPMHUHOB U
Jlexyusa: Dopmbl  pasMHONCEHUsT  OP2AHUIMOS: JIP ®B 1 MOHATHH: Pa3MHOYKEHHUE, KIIOH, IOJIOBBIE
becnonoe u  nonosoe. Bumpl  OGecmonoro JIP ®B 3 KJIETKH (rameTsl), SIMLIEKIIETKA,
pa3MHOKEHUS: JieJieHHe HaIBO€e, IOYKOBAaHUE OJTHO OK 07 CIepMaTo30u, 3UTr0oTa, AEJICHUE HaIBOE,
u MHOTOKJIETOYHBIX, Cropoo0Opa3zoBaHue, MIOYKOBaHUE, CHOpYJIALHS,
BEreTaTUBHOE pa3MHOXKeHue. lckyccTBeHHOE (parmenTanys, BETETaTHUBHOE
KJIOHUPOBAHNWE OPTaHW3MOB, €r0 3HA4YeHHWEe IS Pa3MHOXXEHHE, CEMEHHOE DPa3MHOXEHHE,
ceneknuu. IlooBoe pa3sMHOXKEHHE, €r0 OTINYHA ONBUIEHHE, JIBOIHOE OIUIOJOTBOpPEHHUE,
ot 6ecrnoJoro. TIOJIOBBIE JKEJIe3bl, CEMEHHHKH, SUYHHKH,
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3aHA-
THA

Tema 3aHATHSA

Koanuec
TBO
4acoB

B ToM unciae

JK

3

JI3

KOHC

JIP, OK

OcHOBHBIE BHU/ABI 1€ATCJIBbHOCTH
o0yuaromuxcs

OILTOIOTBOPCHHE (HapyxHOE,
BHYTPCHHEE). XapakTepus3oBaTh
OCOOEHHOCTH M 3HadeHue OecIoyoro M
MIOJIOBOT'O CIIOCOOOB pa3MHOXKEHUSI.
Brigenars BHJIBI OecIonoro
Pa3sMHOKEHUS;, BBIBIATH B3aUMOCBSI3H
Mexay  Gopmamu u crocobamMu
Pa3MHOXEHHUS, M MX OHOJOTHYSCKUM
3HAYECHUEM. Bnagers npuéMaMu
BETETATHBHOIO Pa3sMHOKEHHUSI
KyJbTYPHBIX pacTeHuid (Ha mpumepe
KOMHATHBIX). XapaKTepU30BaTh MOJIOBHIC
KICTKH: SHICKICTKH, CIepMaTO30U/Ibl;
BBIABIIATH OCO6€HHOCTI/I nux CTpOCHI/ISI

Jlexyua: Meiio3. Cragum wmeiio3a. I[lpomecchr,
MpOUCXOAsIIMe Ha cTaausx meiosza. [loBenenue
XpOMOCOM B Meno3e. Kpoccunrosep.
buonornyeckuii CMBICT U 3HAUCHUE MEH03a.

0,25

0,25

JIP IHB 5
JIP ®B 1
JIP ®B 3
OK 07

PackpbiBaTh copep)kaHHe TEPMHHOB U
MOHATHUIL: MEH03, KOHBIOTALUsI XPOMOCOM,
repekpécT  (KPOCCHHTOBEP)  XPOMOCOM,
raMeTsl. XapakTepu3oBaTb MEH03 Kak
CI0Cco0 KJIETOYHOro JCNICHHS; ONKCHIBATH
MeHo03 MO CTagusM; CPaBHHMBATb CTaaAMU
Meiio3a u MuTo3a. Pa3nuyaTe Ha pHCyHKax
CTaJIuu Meiio3a; pacKkpbIBaTh
OuoJslornyeckoe 3HaueHue Menosa

Jexyus: Ob6pazoeanue u  pazeumue MNOAOEbIX
kiemox. OmiomoTBopenue. ['aMerorenes - nmpoiecc
O6pa3OBaHI/IH ITOJIOBBIX KIJIETOK Yy JKUBOTHBIX.
IlonoBeie XKene3bl: CEMEHHHUKH M SHYHHKH.
OO6pa3oBaHue U pa3BUTHUE MTOJOBHIX KJIETOK - TaMET
(cnepmaTo30ua, SHIEKIETKA) - CIepMaTOreHe3 U
ooreHe3. OCOOEHHOCTH CTPOEHMsI SHLIEKIETOK U
CIEepMAaTO30UI0B. OmnnonoTBopeHue.
ITapTeHorenes.

0,25

0,25

JIP JIHB 5
JIP ®B 1
JIP ®B 3
OK 07

PackpeiBaTh conepkaHHE TEPMHUHOB U
MOHATUI: TaMETOreHe3, CIepMaTOreHes,
OOTCHE3, CIIEpMAaTO30uI, aKpocoma,
SIATIEKIIEeTKA, TOJISIPHBIE TEIbIIA.
XapakTepu3oBaTh OCOOCHHOCTH
TaME€TOIrCHE3a y JKUBOTHBIX U €TI0 CTaJlUH;
TIOJIOBBIC KJIETKH YKUBOTHBIX U OIHCHIBATH
mpouecc ux  pasButua. CpaBHUBATh
criepMaroreHe3 W ooreHe3. ONMUCHIBATH
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Ne Komuuec B Tom uncae OcHOBHBIE BUABI 1eSITeIbHOCTH
3aHs- Tema 3aHATUA TBO JIP, OK
Tus 4ACOB K m3 a3 KOHC 00yYaKOIUXCs
7 Jlabopamopnuie u npakmuueckue pabomoi: 0,5 0,5 JIP ®B 1 OILTOJIOTBOPEHHE, Ounonoruyeckoe
Jlabopamopnoe  zansmue Ne 4 «3yucHue JIP ®B 3 3HAYEHUE OIUIOJOTBOPECHUS
CTPOCHUS  TOJOBBIX  KJIETOK Ha  TOTOBBIX JIP ITHIT 1
MHUKpOIIpenaparax» JIP 1THII 3
OK 07
8 1 1 JIP IHB 5 PackpriBaTh comeprkaHrue TSPMHHOB
Jexyus: Hnousudyanvroe pazgumue (OHmozeHe3). JIP ®B 1 U TIOHSATHH: OHTOTCHE3, AMOPHOTCHE3,
OMOpHOHAIEHOE pa3BUTHE (AMOPUOTEHE3). DTaIlbI JIP ®B 3 3UroTa, IpodiieHne, OIaCTOMEpPHI, MOpYIIa,
SMOPHOHAIBHOTO PA3BUTUS Y TO3BOHOYHBIX JIP IHB 5 Omactyna, OmacTorens, racTpyina,
JKMBOTHBIX: npobneHwe, racTpyJisinus, JIPTB 4 Helpyja, OpraHOIeHe3; 3apOJbIIIECBbIC
opranorenes. llocTaMOpHOHANIBHOE pa3BUTHE. JIP ITHIT 1 JINCTKHU: JKTOAEPMA, Me30/IepMma,
Tunel MOCTAIMOPHUOHAIBHOIO Pa3BUTH: TPSIMOE, JIP ITHIT 3 SHTOJIEPMA; MOCTAMOPHOHATHHOE
HenpsMoe (muanHO4YHOE). Poct w  pasButhe OK 07 pa3BUTHE: psIMOE u HENPSIMOe
pactenuil. OHTOreHe3 IIBETKOBOTO PpacCTEHHS: (mmunHOYHOE); MeTamopdo3, meracmopa,

CTPOEHHE CEMEHH, CTaIuU Pa3BUTHS.
«Kongpepenyusa: Bnausiaue cpensl Ha pa3BUTHE
OpPTraHu3MOB, ()aKTOPBI, CHOCOOHBIE BHI3BIBATH
BPOKJIEHHBIE YPOJACTBAY.

MHKPOCIIOpa,  INBUIBLIEBOE  BBI3HIBATH
3€pHO, CHEPMHHM, 3apOIBIIIEBBIH MEIIOK,

Pocr, JIBOMHOE OIUIOJIOTBOPEHUE.
Onpenensare dTambl  3MOPHOHAIBEHOTO
pa3BUTHS XOPJOBBIX Ha CXeMax |

mpernaparax Y OIHKCHIBATh  IPOIIECCHI,
MPOUCXOMASIIME HAa  KaXKIOM  3TaIe.
CpaBHUBaTh  TEPHOABI  OHTOTCHE3a;.
npsiMoe ¥ HempsMoe  (JIMYMHOYHOE)
MOCTIMOPUOHATIBHOE pa3BUTHE,
3apOJIBIIIY YEI0BEKa U IPYTHX XOPIOBBIX.
OOBSICHAT, OMOJOrHYECKOE 3HAYEHUE
pa3BuTHA c MeTaMop(ho30M;
OTpUIIATECIILHOE  BIMSHUE  aJIKOTOJI,
HUKOTHHA W JAPYTUX  TepaTOTECHHBIX
(dakTOpoB Ha  pa3BUTHE  3apOAbIIIA
YyeJIoBEKa.

OnuceIBaTh IpOIIecC JBOMHOTO
OILTOJIOTBOPEHHS Y IIBETKOBBIX PACTEHHIA.
OOBSCHAT,  OTPHUIATENILHOE  BIUSHUC
aJIKOTrOJIA, HHKOTHHA u JIPYTHX
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHOBHBIE BU/IbI 1€ITEJILHOCTH
- YACOB JIK 3 a3 KOHC o0y4Jarommuxcs
TEPAaTOTCHHBIX (HaKTOPOB HA pPa3BUTHUE
3apoJbIlIa YeJIOBEKa.

8 Jlabopamopusie u npakmuueckue pabomoi: 1 1 JIP IHB 5 CpaBHHBAaTh IEPUONBI  OHTOTCHE3A;.
Jlabopamopnoe 3anamue Ne 5.  «BbisBicHHE JIP ®B 1 3apObIIIY YEJIOBEKA U APYTUX XOPAOBBIX.
IIPU3HAKOB CXOJICTBA 3apOJBIIICH YEJIOBEKA U JIP ©B 3
TMO3BOHOYHBIX YKUBOTHBIX). OK 07
KoncyabTanuu 1 1
2 ceMecTp 22 15 2 4 1

7 4 2 1 0
Tema 6. HaciiencTBEHHOCTb W HM3MEHYHBOCTH
OPraHnu3MoB

1 Jlexyusa: Ilpenmer u 3amaum reHeTuku. Vcropus 1 1 JIP IHB 5 PackpeiBath copepkaHHe TEPMHUHOB U
pa3BUTUS  TEHETHKU. Poilb  OUTOJIOTMU U JIP ®B 1 TIOHSTHIA: T€H, TEHOM, T€HOTHI, ()EHOTHII,
SMOPHOJIOTUN B CTAaHOBJIICHHMHM TCHETHKH. Bkian JIP ©B 3 XpPOMOCOMBI, aJuIeJbHBIE T'eHbI (aJUIeNnHn),
POCCHUHCKUX M 3apyOe)KHBIX YUEHBIX B Pa3BUTHE OK 07 TOMO3UI0Ta, FT€TEPO3UroTa, JOMUHAHTHBIN
TE€HETHKH. MeTtonst TeHETUKA mpu3HaK (TeH), PeleCCUBHBIA TpPHU3HAK
(TUGPHUIOTOTHIECKHIA, LIUTOr€HETUYECKHI, (TeH), uncras TMHAS, THOPHUT.
MOJICKYJISIPHO-TCHETHUCCKHIT). OcHOBHBIC Ilepeuncnars U XapaKTepru30BaTh METOIBI
TEHETUIECKUE TMOHSATHSL. I'enetrueckas TEHETUKHU: THOPHUI0JIOTMYCSCKUT,
CHUMBOITHKA, WCTIONIb3yeMast B cxemax [IUTOT€HETUIECKHUH, MOJIEKYJISIPHO-
CKpEIMBaHUM. T€HETUYECKUH; JIOMUHAHTHBIE 51

pellecCUBHBIE TMPHU3HAKH PACTECHUH U
KUBOTHBIX. [101Tb30BaThCS T€HETUYECKOM
TEPMUHOJIOTME W  CHUMBOJIUKOW IS
3amuCcH TEHOTUITHYECKHUX cXeM
CKpEIMBaHUs

1 Jlexyus: 3aKOHOMEPHOCTH HacCJIEJOBAHUS 0,5 0,5 JIP IHB 5 PackpeiBath copepkaHWe TEPMHUHOB U
MpU3HAKOB, YycTaHoBieHHble [. Menaenem. JIP ®B 1 MOHATUH: MOHOTHMOPUIHOE CKPEIMBaHUE,
Monorubpunnoe CKpelIuBaHue. 3akou JIP ®B 3 (heHOTUITUUECKHE
eMHOOOpa3usl THUOPHUIOB TIEPBOTO IMOKOJECHUS. OK 07 TPYNNbl, THOPUIOJIOTHYECKUH  METO/,

[IpaBuino momuHUpoOBaHUS. 3aKOH pacIIeTICHUS
npu3HakoB. ['unoresza yrcrorsl ramer. [lonHoe n
HETOJIHOE JOMHUHUPOBAHHE.

JlemMoHcTpanuu:

YUCTHIE JIMHWH, JOMHUHHPOBAaHHE TEHOB
(TIosTHOE, HETIOTHOE), paCIICTICHHE
B IIOTOMCTBE.
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No Koanuec B Tom uncie

Sans- Tema 3ansTHs TBO JIP, OK OcHOBHBIE BUABI 1eSITeIbHOCTH

- YACOB JIK 3 a3 KOHC o0y4aromuxcs
IToptpertsl: I'. Menaens. OnucelBaTh METOAUKY mnpoBeaeHus [
Tabnuiet u CXEMBI: «MonorubpunHoe MenzaeneM  ONBITOB 1O  HM3YYEHHIO
CKPELIMBAHUE U €r0 [IUTOICHETHUYECKas OCHOBaY, HaCJIeZI0BaHUsl OJHOW Napbl IPU3HAKOB Y
«3aKoH pacUIeTIEHUs] M €ro IMTOTE€HeTHYecKas ropoxa IoceBHOTO.
OCHOBa», «3aKOH YHCTOTHI TaMET. PackpriBath coJiep)KaHue 3aKOHOB

1 0.5 0.5 JIP IHB 5 eAMHOO00PA3Hs THOPUIOB IIEPBOIO
Jlabopamopnvie u npakmutieckue paoomb: JIP ®B 1 TMOKOJICHUSI W 3aKOHA PACIICTUICHUS.
Ilpaxmuvecxoe  sanamue Ne 3 «Pewenne JIP ©B 3 OOBSCHATH THUIOTE3Y YHCTOTHI TamerT.
TCHCTHYECKHX ~ 3a7a1  Ha  MOHOruOpmamoe OK 07 3anMChIBATL  CXEMbl  MOHOTMOPHIHOTO
CKPCILINBAHIC). CKpEIMBaHNS, 0OBACHATH ero

IUTOJIOTMYECKHE OCHOBBI W  pelaTh
reHeTHYecKue 3a/1a4uu
Ha MOHOTHOPUIHOE CKPEIIMBAaHHE

2 Jlexyusa: JluruOpumHOEe CKpeluBaHUe. 3aKOH 0,5 0,5 JIP IHB 5 PackpeiBath comepkaHWe TEPMHHOB U
HE3aBUCUMOI'O HacJIeJ0BaHUS IIPU3HAKOB. JIP ®B 1 MOHATUH: JUTHOPUIHOE CKpEIIUBaHUE,
[{uToreHeTnyecke  OCHOBBI  TUTHOPHIHOTO JIP ©B 3 aHAIU3UPYIOIIEe CKPEUIMBaHUE.
CKpEIMBaHus. AHaAIM3HUPYIOIIee CKPEIUBaHUE. OK 07 OnuceiBaTh onbIThl I'. Mennens
Hcnonp3oBaHue aHAIU3UPYIOIIETO CKpPEIIUBaHUA M0 M3YYEHHIO HacCJIeNOBaHMA JBYX Hap
JUTSL OTIpeieSiCHHs TeHOTHUIa 0co0u. MIPU3HAKOB Y TOPOXa MOCEBHOTO.

2 0,5 0,5 JIP IHB 5 PackpriBath coJlepyKaHue 3aKOHA
/labopamopnbie u npaxmuueckue padomsi: JIP ®B 1 HE3aBUCUMOTO HACJIEIOBaHUS IPU3HAKOB.
Ilpaxmuyeckoe  sanamue MNe 4 «Pewenue JIP ©®B 3 IIpuMeHATh MaTeMaTHYECKUH pacdeT ¢
TeHETUYECKUX 3a7a4 Ha IUruOpHUIHOE OK 07 [IOMOILIBIO METOZa  TIepEMHOKEHHS
CKPCIIHBAHUCY. BEPOSITHOCTEHl M 3alHMCh C IOMOIIBIO

(hEeHOTUIMUYIECKUX PaTUKAIIOB
pacuienieHys IpU3HaKoB y MOTOMKOB IO
(heHOTHUIlY U TEeHOTHILY.

3amuceiBaTh ~ CXEMBl  JUTHOPHIHOTO
CKpEeIMBaHus, OOBACHSTH ero
LUTOJIOTHYECKHE OCHOBBI M  PELIaTh
FeHEeTUYECKUE 33/a4d Ha JTUTHOpHUIHOE
CKpEIMBaHHeE.

2 Jexyusa: CyennenHoe Hacieo008aHue NPUIHAKOS. 0,5 0,5 JIP IHB 5 PackpeiBath copepkaHWE€ TEPMHUHOB U
Pabora T. Moprana 1o CLICTUIECHHOMY JIP ®B 1 HOHSATHUH: CLEIUIEHHOE  HAacJegOBaHUE
HacJeOBaHUIO reHoB. Hapymienue cuenseHus JIP ®B 3 IIPU3HAKOB, pEKOMOMHAITHSI T'€HOB,
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No Koanuec B Tom uncie

Sans- Tema 3ansTHs TBO JIP, OK OcHOBHBIE BU/IbI 1€ITEJILHOCTH

- YACOB JIK n3 a3 KOHC o0y4Jarommuxcs
TE€HOB B pe3ynbTare KPOCCHHIOBEpa. OK 07 TE€HETUYECKUE KapThl XPOMOCOM,
XpomocoMHas TEOpHs HaCJIEICTBEHHOCTH. MOpraHuja.
T'enetnueckue KapTHl. I'enetuka noja. HaseiBath OCHOBHBIE MOJIOKEHUS
XpOMOCOMHOE ONpeesieHHue Toja. AyTOCOMBI U XPOMOCOMHOMN T€OPHUHU HACIEICTBEHHOCTH
MOJIOBEIE  XpOMOCOMBI.  ['oMmorameTrHele U T. Moprana; packpbIBaTb COJEpKaHHUE
rereporamMeTHele  opraHu3Mbl.  HacnenoBanue paborsr T. Moprana 1o CIremIEHHOMY
MIPU3HAKOB, CIEIUIEHHBIX C TTOJIOM. HACJIEIOBAHHUIO T€HOB U TIPUYHHBI

2 Jlabopamopnovle u npakmuueckue paoomol: 0,5 0,5 JIP JIHB 5 HAPYIICHUS CICTICHHUS MEXTy TeHaMH.
Jlabopamopnoe  samsmue Ne 6 «M3ydeHue JIP ®B 1 3anuchiBaTh CXEMBI CKpEIIMBaHUS MPH
pe3ynbTaTOB MOHOTHOPHIHOTO W JUTHOPHIHOTO JIP ®B 3 CLIETIJICHHOM HAacJe0BaHUH, OOBICHATH
CKpEUIMBAaHUSl y JApPO30QMIbI Ha T'OTOBBIX OK 07 IIPUYUHBI pEeKOMOMHAIIH I'€HOB,
MUKpOIIperapaTax». ONpEAENATh YHUCIO TPYMI CIETJICHUS

TeHOB; pellaTh TeHeTHYEeCKHe 3a/Jadil Ha
CIIETJIEHHOE HaclleJI0BaHueE.

3 Jlexyus: Hzmenyusocms. Buowvr uzmenuusocmu: 0,25 0,25 JIP IHB 5 PackpeiBaTh conepkaHWe TEPMHHOB H
HEeHACNeOCMEeHHAsA U HacleocmeeHHas. Poib JIP ®B 1 HOHATHH: H3MEHYNBOCTE, HACIICACTBCHHAS
cpeiabl B HEHACIECACTBEHHON H3MEHYMBOCTH. JIP ©B 3 HU3MEHYHBOCTb, HEHACJEICTBEHHAs
XapakTepucruka MOIU(PHUKAITUOHHON OK 07 U3MEHYUBOCTb, MOJU(PHUKAIIMOHHAS
N3MEHYHUBOCTHU. BapuanuonHsiit paa "u W3MEHYMBOCTb,  BapHallMOHHBIA  psj,
BapHalMoOHHAas KpuBas. HopMa peakiiuu npusHaka. BapHaHTa, BapHalMOHHAS KpHuBai,
KonndecTBeHHBIC M KaUECTBEHHBIEC PHU3HAKU U UX MpHU3HAK, HOpMa peakmuy,
HopMma peaknuu. CBoiicTBa MOIU(pHUKAIMOHHON KOJTMYECTBCHHBIC u Ka4ueCTBCHHbBIC
W3MEHYHBOCTH. MIPU3HAKH.

KnaccudunupoBars BUabl W3MEHYHBOCTH
U BBUIBJIATh  UX  OHOJIOTUYECKHUE
ocoberHoctr. [lepeuncnare cBolicTBa
MOIN(UKAIMOHHON  W3MEHYHUBOCTH |
OOBACHATH €€ 3HAUYEHHUE NIl OPTaHNU3MOB.
Paznuuate KOJMYECTBCHHBIE u
KaueCTBEHHbIEC MPU3HAKH;

3 Jlexyus: Hacnencreennas U3MEHYUBOCTb. 0,25 0,25 JIP IHB 5 PackpriBaTh conepikaHue TEPMUHOB W
Hacnencreennas, 1203051 T€HOTUIINYECKAs, JIP ®B 1 MMOHATHUM: HACIICACTBEHHAS H3MCHINBOCTb,
M3MEHYNBOCTh. KOMOWHATHBHAS HM3MEHUHUBOCTD. JIP ®B 3 KOMOWHATHBHAS W3MEHYMBOCTb,
Meiio3 u 1NONOBOM mpomecc - OCHOBA OK 07 MYyTallMOHHAas W3MEHYHMBOCTb, MYTaHT,
KOMOWHATHBHONH W3MEHUYHWBOCTH. MyTalmoHHas MYTAaIN: TEeHHBIE, XPOMOCOMHEIE,
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHOBHBIE BU/IbI 1€ITEJILHOCTH
- YACOB JIK n3 a3 KOHC o0y4Jarommuxcs

W3MEHUYUBOCT. Knaccuduxkarus MyTaIuii: TEHOMHBIC; TOJUIUIOUIUS, aHCYTUIOUIMS,

TEeHHBIC, XPOMOCOMHBIC, TeHOMHBIe. YacTtoTa u MyTareHsbl. XapakTepus3oBaTh

MPUYUHBI MyTanuid. MyTtareHHbIE PakTOPHI. 3aKOH HACJICCTBEHHYIO HA3MEHYHBOCTb;

TOMOJIOTUYECKUX  PAOB B  HACJIEICTBEHHOMH (hopMyJIMpOBaTh 3aKOH TOMOJOTHYECKUX

n3menunBoctu H.M. BasuioBa. Buesanepnas PSIOB B HAcJlE€ACTBEHHOW H3MEHUYHUBOCTHU

HAaCJEACTBEHHOCTh U U3MEHUUBOCTb. H. U. BaBunioBa u 00BSICHATH €T0
3HaYeHWe /sl OWOJOTHH W CeNeKIUH.
Knaccudunupoarb MyTaluu: TeHHbIEC,
XPOMOCOMHBIE, T€HOMHBIE U HPUBOJUTH
MpUMEPBI MyTALH.
OOBSCHATh MPUYHMHBI BO3HUKHOBCHHS
MyTalluid, poiib  (HaKTOPOB-MYTarcHOB.
CpaBHUBaTh BHUABl MYTallUi; BBIBISTH
MIPUYUHBI HacJIeJCTBEHHOU
W3MEHUYMUBOCTH, ICTOYHUKHA MyTarcHOB
B OKpyXamieid cpeae (KOCBEHHO).
XapakTepus3oBaTh BHESIIEPHYIO
HACJICJICTBEHHOCTh U U3BMEHYHUBOCTh

3 0,5 0,5 JIP IHB 5 Crpoutb BapUaIMOHHBIN psa,
Jlabopamopnuie u npakmuueckue pabomul: JIP ®B 1 BAPHAIMOHHYI0  KDHBYIO,  BBIMHCIIATE
Jlabopamopnoe szanamue Ne 7. «3ydenue JIP ®B 3 CpeJiHee 3HAUCHME MPH3HAKA
MOJU(DUKAIMOHHON HM3MEHUUBOCTH, TOCTPOCHHE 0K 07
BapUALMOHHOTO PsAa ¥ BApUALIMOHHOW KPUBOMY.

3 Jlexyus: I'eneruka yenoBeka. Kapuorum yenoseka. 1 1 JIPIIB 2 PackpeiBaTh conep)kaHHe TEPMUHOB H
OcHOBHBIE =~ METOJBI  TEHETHKH  dYeJIOBEKa: OK 07 TTOHSTHIA: KapuoTHUn YyeJI0BEKa,
TeHealorn4ecKui, OJIM3HEIIOBBIH, LUUTOT€HETUYECKUI METOJ,
LUUTOT€HETUYECKUH, OMOXMMHUYECKHH, TE€HEANOrHYeCKUl METOJl, POJOCIIOBHBIE,
MOJIEKYJIIPHO-TE€HETUUECKUMA. CoBpeMeHHOe OJIM3HEIOBBI METOJ, HACJEJICTBCHHBIC
oTpesieNieHue TeHOTHMA: MOJTHOTEHOMHOE 00se3HU: (MOHOTEHHBIE,

CEKBEHHPOBaHHUE, FCHOTUIIMPOBAHUE, B TOM YHUCIIE c HacJIeICTBEHHON
¢ nomompsto [IIIP-anamu3a. HacnexncrtBeHHbIE IIPEAPACIIONIOKEHHOCTHIO,

3a00JIeBaHNS YeJIOBEKa: FeHHbIe 00JIe3HN, 00Ie3HN XPOMOCOMHBIE),  MEAMKO-TEHETHYECKOe
C  HaCJEJICTBEHHOM  IpenpacloyioKEHHOCTHIO, KOHCYJIbTUPOBaHHE. [lepeuncnare
xpoMocoMHble  Oone3Hu. ComaTuueckue H 0CcOOEHHOCTH W3y4EHUs TEHETUKU
TCHECpAaTUBHBLIC MYTallHlU. CTBOJIOBBIE  KIIETKH. YCIIOBCKaA, IIPUBOINTH IIPUMEPLI
[TpuHIMIIBL 3JI0pOBOTO o0pasza JKU3HH,
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHOBHBIE BUABI 1eSITeIbHOCTH

- YACOB JIK n3 a3 KOHC o0y4aromuxcs
OUAarHOCTHKH,  NPOQWIAKTUKH W JICUCHHS HACJIEICTBCHHBIX OONe3Hel 4YeloBeKa,
TeHEeTHYECKUX Oone3Hed. Meanko-reHeTHUECKOoe XapaKTepH30BaTh METOJBI UX
KOHCYJIbTUPOBaHHE. 3HAYeHHE  MEIULIUHCKOU poMIaKTUKH; 00OCHOBBIBATH 3HAUCHHE
TEHETUKM B  MpPEJOTBPAIIEHUHM U  JICUEHUH MEANKO-TEHETHYECKOT O
TeHETUYECKUX 3a00JIeBaHHI YeIOBEKa. KOHCYJIbTHPOBAHHS. BrisaBaaTs u

CpaBHHUBAThb MEXAy COOONH NTOMHUHAHTHBIE
1 PELIECCUBHBIC IPU3HAKY YEIIOBEKA.

4 Jlabopamopnovle u npakmuueckue paoomol: 1 1 JIPI'B 4. CocTaBiarth u aHAIM3UPOBATh
IIpaxmuueckoe 3ansmue Ne 5 «CocraBieHue u JIPIIB 2 POIOCIIOBHBIE YEIOBEKA.
aHaJIN3 POJOCIOBHBIX YEJIOBEKAY. JIP IHB 5

OK 07

Tema 7. Cenexkuusi opraHu3mMoB. OCHOBBI 1 1 0 0 0
0MOTEeXHOJIOTHH

4 Jlexyus: Cenexkuusi Kak Hayka W MpoIlecc. 0,5 0,5 JIPTB 4. PackpeiBaTh conepkaHWE TEPMHHOB H
3apoxICHUE CENCKIUUA U JOMECTUKAIU. Y UeHUe JIPIIB 2 MOHATHUI:  CeNeKUusA, COpT, MOpoja,
H.M. BaBuioBa 0 LEHTpax HOPOUCXOXKACHUS U JIP IHB 5 LITaMM, JIOMECTHKALUS, Wi
MHOT000pasusi KyJIbTYpHBIX pacTeHuid. LleHTpsl JIP OctB 2 OJIOMalIHUBaHKE, EHTPBl MHOTOO0pa3us
MIPOUCXOXKJIEHUS] JOMAIIHUX JKUBOTHBIX. CopT, JIP TB 4 U [IPOUCXOKJICHUS KYJIbTYPHBIX PaCTEHUMN
nopoga, wramMM. COBpEMEHHBIE  METOMbI JIP THIT 1 u
ceneki. MaccoBBIi M MHIIMBUAYAIBHBII 0TOOPHI JIP ITHIT 3 JKUBOTHBIX, rUOpUAN3AIHS,
B CEJICKIIMU PACTeHUH W >KUBOTHBIX. OIIEHKA OK 07 UCKYCCTBEHHBIH 0TOOp. HaseBath

9KCTEpbepa. bIM3KOPOICTBEHHOE CKPEIIMBAHUE -
uHOpuguar. Yucras swmHUA.  CKperiuBaHue
YUCTHIX JIMHUH. ['eTepo3uc, uiau rudpuHas cuia.
HeponcTBeHHOE CKpelIMBaHUE - ayTOPWIMHT.
OtnanenHass ruOpuAM3aLUsl W €€ YCIEeXH.
HcKycCcTBEHHBI ~ MyTareHes U IOJIYy4YEHHUE
MOJIMIIONIOB. JIOCTHXKEHUS CENIEKIIMA PACTEHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

CpaBHUBAaTh OCHOBHBIE 3Tallbl PAa3BUTHUSA
CEIICKIIHH.

N3znarates yuenune H. Y. BaBunosa

0 TIEHTPaxX MPOUCXOXKICHUS KYIbTYPHBIX
pacTeHuil; pa3nidyaTh LEHTPHl Ha KapTe
MUPa, CBSI3BIBATH X MECTOIOJIOKCHHUE

C oyaramMy BO3HHMKHOBEHHS IPEBHEHIIIIX
[ABUJIN3ALIAHA.

CpaBHUBaTh copra KYJBTYPHBIX
pacTeHui, MOPOJILI JOMAITHUX KUBOTHBIX
U UX JUKHUX MPEIKOB.

OLeHuBAaTh POJIb CEIEKIUU

B o0ecle4yeHUH  MPOJIOBOJILCTBEHHON
Oe3omacHOCTH 4YenoBedYecTBa PackpriBaTh
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3aHA-
THA

Tema 3aHATHSA

Koanuec
TBO
4acoB

B ToM unciae

JK

3

JI3

KOHC

JIP, OK

OcHOBHBIE BHU/ABI 1€ATCJIBbHOCTH
o0yuaromuxcs

colepkaHWe TEPMUHOB U  TOHSITHH:
HCKYCCTBEHHBIH O0TOOp, MacCcoOBBIl OTOOP,
WHAMBUAYaNbHBIA  OTOOp,  3KCTEphED,
OIU3KOPOJICTBEHHOE CKpelIBaHue,
yucTasi TUHUS, TETEPO3UC, HEPOJICTBECHHOE
CKpELIUBaHUE, HCKYCCTBEHHBIN
MyTareHes, mnosumiongsl. CpaBHHUBATh
(hopmbI HCKYCCTBEHHOTO otOopa
(MaccoBOTo M MHAWBHYATHHOTO), BHIIBI
rubpuamzanuu  (OMM3KOPOJACTBEHHON U
OTIAJICHHOH),  CMOCOOBI  TOJY4eHUs
noymmionios.  IlpuBonute  npumepsl
JOCTHDKEHHH  CENIEKLIMM  PacTeHUUd U
JKHUBOTHBIX

Jlexyus: buorexnonorus KakK OTpacib
MpoU3BOACTBA. ['€HHAas HWHXEHepus. OTambl
co3manus pekomOmaanTHOU JIHK 1 TpaHcreHHbIX
opranu3moB. Knerounas nmxenepus. Knerounsie
KynbTypbl. MUKpOKIOHAJIBHOE  Pa3MHOXKEHHE
pacrenuid. KiioHMpoBaHNe BBICOKOIPOAYKTHBHBIX
CEJIbCKOXO035IICTBEHHBIX OpraHu3MOB.
Dkonoruveckue u dtuueckue npodnemsr. MO —
TeHEeTHYECKH MOAM(UIMPOBAHHBIE OPraHU3MBL.
Hemoncmpayuu:  Tabauywt u cxemvi: «OOBEKTHI
ouotexnonorun», «Kierounsie KyJIbTypel U
KJIOHMpOBaHUE», «KOHCTpyupoBaHHe M HEpeHOoC
TEHOB, XPOMOCOM)

0,5

0,5

JIP T1B 2
JIP JTHB 5
OK 07

PackpeiBaTh copepkaHUEC TEPMHUHOB U
MOHATHH: OMOTEXHOIOIHs, KJIETOYHAS
HHXEHepus, reHHas WH)XXEHEPHUS,
KJIOHUPOBaHUE, TPAHCTEHHBIC OPTaHU3MBI,
I'MO (reHeTndeckn MOIUPHUIMPOBAHHBIC
OpTaHH3MBI). XapakTepru3oBaTh
OMOTEXHOJIOTHIO KaK oTpacib
MPOU3BOJICTBA, OCHOBHBIC JIOCTHKCHHS
OHMOTEXHOJIOTHH B obaactu
MIPOMBIIIIJICHHOCTH, CEICKOr0 XO3sSHCTBa
u MEIUIUHEL. [epeuncnsrs H
XapaKTepU30BaTh OCHOBHBIE METOABI U
JOCTIDKeHHs OmomHkeHepun. OO0CyXIaTh
JKOJIOTHYECKHUE DTUYECKHE  ACIIEKTHI
HEKOTOPBIX  MCCIICJIOBaHUH B 00JacTH
OHMOTEXHOJIOTHH (xIOHMpOBAHUA,
HCKYCCTBEHHOTO OILIOJIOTBOPEHHUS,
HAIPABJICHHOTO M3MECHEHHUS T€HOMa M
CO3/IaHUs TPAHCTCHHBIX OPTaHU3MOB).

Tema 8. DBo1IOIHOHHAA OHOJIOTHA.

Jlexyus: IBomOLMS U METOABI €€ U3YYCHHUS.

0,5

0,5

JIP IHB 5

PaCKpLIBaTL COACPKAaHUC TCPMHHOB U
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No Koanuec B Tom uncie
s Tema 3ans s TBO JIP, OK OcHoBHbIE BUBI 1eSITEJILHOCTH
- YACOB JIK n3 3 KOHC o0yuaromuxcs
[IpeAnockikM  BO3SHUKHOBEHUSI  ABOJIIOLOHHON OK 07 TIOHSITHIA: SBOJIOLHSL, TIEPEXOIHBIE (POPMBI,
TEOpHU. DBOJIOLMOHHAS TEOpusi M e€ MecTo B (bunoreHeTHICCKUE psibL, BH/IbI-
Ovosnoruu. BimsiHuE SBONIOIMOHHONW TEOpHUH HA SHJEMUKH, BU/IBI-PEITUKTEL, 3aKOH
pasBuTHe ~ OWMOJOrMM W JpPYrUX  Hayk. 3apOBIILIEBOTO CXOJICTBA,
CauzerenbeTBa sBomonny. [laneonronornueckue: OMOreHeTHUEeCKHd 3aKOH, TOMOJIOTHYHBIE
HOCJIEZIOBATEIbHOCTS  TOSIBIICHHUS  BHIIOB B 1 aHAJOTMYHBIC OPTaHbl, PyAUMEHTapHbBIC
NaJCOHTOJIIOTHYECKON  JICTONHCH, TEPeXO/JHbIe OpraHsl, aTaBU3MBI. [Tepeuncnsts
¢dopmbl.  buoreorpaduueckue:  CXOICTBO U OCHOBHEIE JTaIbl pas3BHUTHS
pazimmune dayH u (IIOp MaTEpPUKOB U OCTPOBOB. 9BOJIIOIIMOHHON TeOpHH. XapaKTepH30BaTh
OMOpHONOTHYECKHE:  CXOACTBA UM Pa3iIHIusd CBHJICTEIIBCTBA HBOJTFOLIUH:
3M6pI/IOHOB Ppa3HbIX BUAOB MO3BOHOYHBIX. MMaJICOHTOJIOTUYCCKHUEC,
CpaBHUTEIbHO-aHATOMUYECKHE:  TOMOJIOTHYHEIE, ouoreorpaduueckre, dMOPHUOTIOTHYECKHE,
aHaJIOTHYHEIE, pyZIUMEHTapHbIE OpraHsl, CpPaBHHUTEIHHO- aHaTOMHUYECKUE,
aTaBU3MBL. MonekyaspHO-OnOXMMUYECKHE: MOJIEKYJIIPHO- OMOXMMHUYECKHE.
CXOICTBO MEXaHHM3MOB HACJICICTBEHHOCTH U [IpuBOAMTH TIPHMEpHI MEPEXOIHBIX (HOpPM
OCHOBHBIX METAOOJIMYECKHX IyTeH Yy BCEX JKHBBIX OpraHu3MOB, (HIOTCHETHYECKUX PSIIOB.
OpraHH3MOB. [MpuBomuTs  (HOPMYIMPOBKH  3aKOHOB
MeTabOMMUECKUX IMyTeH y BCEX IKHUBBIX
OpraHH3MOB.
5 Jlexyusa: Victopus pa3BUTHS TIPENCTaBICHUH 00 0,5 0,5 JIP IIHIT 1 PackpeiBaTh cozmepkaHHEe TEPMHHOB U
SBONTIONIMA. DBOMIOIMOHHAs Teopust Y. JlapBuna. JIP ITHIT 3 MOHSATHUNA: CUCTEMATUKA, E€CTECTBEHHBIM U
[Ipeanocbuiki ~ BO3HUKHOBEHHS  JapBUHU3MA. OK 07 HCKYCCTBEHHBIM 0TOOp. XapaKTepu3oBaTh

JIBwKyIue CWIIBI SBOJIONHMK BUAOB 10 [lapBuHY
(M30BITOYHOE Pa3MHOKEHUE TIPH OTPAHUYEHHOCTH
pecypcos, HeonpeJieI€HHasT ~ U3MEHYMUBOCT,
0opb0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA 0TOOD).
Cunretnueckas teopus 3Bomonuu (CTI) n eé
OCHOBHBIE TTOJIOKECHUS

OCHOBHEIE ABOJFOIIMOHHBIE njeH,
KOHIICTIIIUM ¥ TEOpWUH; CPABHUBATH
B3TJISIIBI HA BUA U dBosonuto K. Jluanes,
K.b. Jlamapka, Y. HapBuHa.

OuenuBarb Bkjian JluHHEs B pa3BUTHE
CUCTEMATHKU ¥ OOBSCHATH TIPUHITUIIBI
OuHapHOI HOMEHKJIATYPBI.
XapakTepHu3oBarh Cojiep)KaHNe U 3HAYCHUE
spororimonHor  koHnermmuu K. B
Jlamapka.  OueHuBaTb  €CTECTBEHHO-
HayyHblE U COLHUAIbHO-)KOHOMUYECKHE
MPEANOCHUIKI BO3HUKHOBEHUS
9BOIOIMOHHON Teopun Y. JlapBuHa.
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3aHA-
THA

Tema 3aHATHSA

Koanuec
TBO
4acoB

B ToM unciae

JK

3

JI3

KOHC

JIP, OK

OcHOBHBIE BHU/ABI 1€ATCJIBbHOCTH
o0yuaromuxcs

PackpbiBaTh conepixaHue 3BOIOLUOHHON
Teopun Y.  JlapBuHa;  CcpaBHMBATH
HEOIIPENENEHHYID W ONPEACIIEHHYIO
U3MEHYUBOCTD, €CTECTBEHHBIN u
HCKYCCTBEHHBIH 0TOOpP, POPMBI OOPHOBI 3a
CYILIECTBOBAHHUE.

OnuceiBaTh TOJIOKEHUSI CHHTETHYECKON
teopun sBomonun (CTD) u o0bsACHATH €
3HauCHHE U151 OMOJIOTHH

Jlexyus: Bua: KpuTepuu U CTPYKTYpA.
[Nomynsanusikak Kak 371eMeHTapHas eIMHULA
BUAa. MukposBomonus. [lonynsunsa kax
€IVHHIA BUJA U 3BOJIIOLUH.

0,5

0,5

JIP LIHIT 1
JIP 1THIT 3
OK 07

Jlabopamopnwie u npakmuueckue paoomoi:
Jlabopamopnas paboma Ne 8. «CpaBHEHHE BUIOB
10 MOP(OJIOrHUECKOMY KPUTEPHIO»

0,5

0,5

JIP LIHIT 1
JIP 1THIT 3
OK 07

PackpwiBaTh cojepKaHHE TEPMUHOB H
MIOHSATHI: MUKPO3BOJIFOLIUS,  BUJI,
KpUTECPUM BUJA, apeasl, IOMYJsIus,
reHoOHI, MyTalui, KOMOWHAIINY TE€HOB.
XapakTepu3oBaTh BHJlI KaK OCHOBHYIO
CUCTEMATUYECKYIO CIMHUILY U IIEJIOCTHYIO
OHMOJIOTHUECKYI0 — cHcTeMy.  BbinensTsb
KpuTepun  BHAa  (MOPQOIOTHYECKHIA,
(hM3HOIOTHYECKHH, OMOXUMHUCCKHIA,
TCHETUYECKUM, 3KOJIOTUYECKUH,
reorpa)UuecKuii) U MPUMEHSATh KPUTEPUH
JUIS  ONUCaHWS KOHKPETHBIX  BHJIOB.
XapakTepu3oBarhb TOITYJISIHIO Kak
CTPYKTYPHYIO CIUMHUIY  BHJIAa H
sBosroIK. ONHCHIBATH TIOMYJIALUIO 110
OCHOBHBIM MOKa3aTeIIsAM: COCTaB,

CTpYKTypa

Jexyusa: Heudcywue cunvl  38omoyuu. JBxyiue
cuiibl (371eMeHTapHbIE (PAKTOPBI) IBOIOLMH BHIOB
B Inpupoae. MyTalMOHHBI  IIpouecC |
KOMOWHATHBHAS W3MEHYHBOCTb. llomynsimonHbIe
BOJIHBI U Apeii¢) reHoB. V301uust 1 Murpanusl.

0,5

0,5

JIP LIHIT 1
JIP 1THIT 3
OK 07

PackpbIBaTh cofepKaHHE TEPMHUHOB U
MOHATHII: KOMOMHATHBHAS U3MEHUYHBOCTH,
MYTal|Hy, MYTaIlMOHHBII TIPOIIECC,
HOIYJISIUMOHHBIE BOJHBL, Ipeiip reHos,
H30JIALMS, MUTpalMy. XapaKTepu30BaTh
JJIEMEHTapHbIe  (aKTOPHl  IBOJIFOITUH:
MYTaIMOHHBIM Tporiecc, KOMOWHATHBHAS
HM3MEHYMBOCTb, IOMYJSALMOHHBIE BOJHBI,
Jpeiid TeHoB, W30ONAIM, MUTpanusl.
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No Koanuec B Tom uncie
s Tema 3ans s TBO JIP, OK OcHoBHbIE BUBI 1eSITEJILHOCTH
- YACOB JIK n3 a3 KOHC o0y4aromuxcs
YcranaBnuBath MPUIUHHO-
CIIC/ICTBEHHBIC CBS3UMEXKAY MEXaHH3MOM
1 pe3yqbTaTOM ACUCTBHS JBHKYIIIUX CHII
(o1eMeHTapHBIX (AKTOPOB) IBOMOLIUH

6 Jlexyus: Ecmecmeenuviti omboop u e2o Gopmol. 0,5 0,5 JIP ITHIT 1 PackpeiBaTh cojfepkaHWE TEPMUHOB U
EctecTBeHHBIN OTOOP — HATIPABIISAIONTHIN (aKTOp JIP ITHIT 3 TIOHATHI: €CTECTBEHHBIN 0TOOD, O0pKOa 3a
aBoJIFONIH. PDOPMEI €CTECTBEHHOTO 0TOOpA. OK 07 cymectBoBanue. ONUCHIBATH MEXaHU3M

JEWCTBUSI €CTECTBEHHOI'O OTOOpA.
XapakTepu3oBaTh (JOPMBI €CTECTBEHHOTO
oTOOpa (ABIKYIIUH, CTAOMITN3UPYIOIIHH,
JIV3PYNTUBHBIN) U CPAaBHUBATh WX MEXKIY
co0oii. Xapakrepr3oBatb 00OpbOY

3a CYIIECTBOBaHHE U CPAaBHUBATH €€ BUIBI
(MexxBUIOBast, BHYTpPHUBHIOBas, O0prda ¢
HEeOMaronpusATHBIMU (PaKTOpaMu BHEITHEH
cpenpl)

6 Jlexyus: Pe3ynomamoi 3601104UU: 0,25 0,25 JIP IIHIT 1 PackpeiBaTh comepikaHHE TEPMHHOB U
NPUCNOCODNICHHOCIb OP2AHUIMOG U JIP ITHIT 3 TIOHSATHM: MIPUCTIOCOOJICHHOCTD,
6u0000paszosanue. 11puUCrOCOOICHHOCTh OK 07 MOKPOBUTEIILCTBCHHAS u
OpPraHM3MOB Kak pe3ysbTaT dBOMIOIUH. [Iprumepsl TIpe0CTeperarolas OKpacka, MaCKUpOBKa,
MIPUCTIOCOOJICHHIA Y OPTaHU3MOB. BUI000pa3oBanue OMNUCHIBATH MEXaHHU3M
Apomopdo3bl 1 uauoaaanTanun. Bun n BO3HMKHOBEHHUSI  TPHCIOCOOJICHHH Y
BuooOpazoBanue. Kpurepun Buma. OCHOBHBIE OpraHU3MOB.

(dbopmMBI BHI000pa30BaHUS: TeorpapuuecKoe, BBISIBISITE 110 U300pAKEHHUSM, HA JKUBBIX H
9KOJIOTUYECKOE. (UKCHpOBaHHBIX Tpernaparax MpUMEphI

6 Jlabopamopnuvie u npakmuueckue paoomaoi: 0,5 0,5 JIP ITHIT 1 MIPUCTIOCOOJIEHHOCTH pacTeHuit u
Jlabopamopnas padoma Ne 9. «Onucanue JIP IIHIT 3 JKUBOTHBIX K YCIIOBHUSAM CpEJIbI
MIPUCTIOCOOJIEHHOCTH OpraHu3Ma U ee OK 07 o0uTaHMA, JOKa3bIBaTh OTHOCHUTEIILHYIO

OTHOCHUTEJIBHOT'O XapakTepay 1eN1eco00Pa3HOCTh MTPUCTIOCOOICHUIA.
XapakTepu3oBaTh CIIOCOOBI U MEXaHH3MBbI
BUJI000pa30BaHUS; OIKCHIBATh u
CpaBHUBATh OCHOBHBIE (hopmbl
9KOJIOTUYECKOr0 M reorpaduueckoro
BHI000Pa30BAHMUS
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHOBHBIE BUABI 1eSITeIbHOCTH
- YACOB JIK n3 a3 KOHC o0y4Jarommuxcs
6 Jlexyus: HanpaBieHHs U MMyTH MaKpO3BOIIOIUH. 0,25 0,25 JIP THIT 1 PackppiBath conepikaHue TEPMUHOB W
Makposomtouus. opmbl SBOIIOLUU: JIP ITHIT 3 MOHATUH: MaKpO3BOIIOIMS, (DUIOTCHE3,
¢bunerndeckas, TUBEPTreHTHAs, KOHBEPTCHTHAS, OK 07 OMOJIOTHUECKHI TIporpecc W perpecc,
napasuiesnibHas. HeoOpaTuMoCTh BOMIOLUH. apomopdo3, HWAMOAZaNTaNMsA, — OOIIAs
IIpouncxoxnenue JIereHepanys, aJanTHBHAs — paauaius.
OT HECIEIHNATN3UPOBAHHBIX TPEIKOB. XapakTepn3oBaTh  (OPMBI  IBOIIOIUH.
IIporpeccupyromas crierann3aius. ATanTHBHAS BrisBnsaTs apoMopd 036l 1 HANOATANTAIIIN
panuanus. y pacTeHHH M KUBOTHBIX.
CpaBHHBaTh OMOJIOTHYECKUI Tporpecc u
OHMOJOTHUeCKUi  perpecc, apomMopdos,
UIM0AJANTAIMI0 U OOIIYIO JeTeHePaLHIo.
BEISBIISATE B3aUMOCBSI3U MEXKIy MYTSIMHU U
HaIPaBIICHUSIMH SBOIIIONHNN Y PACTEHHUHA U
JKUBOTHBIX
Tema 9. Bo3HnKHOBeHME U pa3BUTHE KU3HU HA 4 3 0 1 0
3emie
7 Jlexyus: Vicropus )xu3HN Ha 3eMiie U METOABI €€ 0,5 0,5 JIP IIHIT 1 PackpeiBaTh copepikaHue TEPMHHOB U
n3ydeHus. I unmorespl IpoOUCXOKICHUS )KU3HU Ha JIP 1THIT 3 MOHATUM:  KPEaLMOHU3M, abuorenes,
3emJie. JloHay4HBIE MPeICTaBICHUS O 3aPOKICHUH OK 07 BUTAJIU3M, MaHcIepMus, 01011093,

JKu3HU. HaydHble runore3bl BOSHUKHOBEHUS
JKU3HU Ha 3emMJie: aOMOoreHe3 M MaHCIIepMHUSL.
XuMu4ueckast dBOIIOLHUSA. AOHOT€HHBIN CUHTES
OpPraHMYECKUX BELIECTB U3 HEOPraHUYECKUX.
DKCHEPUMEHTAIILHOE MOATBEPKICHUE
XUMHUYECKOU DBOJIIOLIUH.

HauanpHble 3Tans OMOJI0THYECKON DBOIOINN.
I'unoresza PHK- mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYP U BOSHUKHOBEHHE
MIPOTOKJIETKH.

[lepBble kneTKH U uX 3BoIOUUs. DopMUpOBaHUE
OCHOBHBIX TPYIII >KUBBIX OPraHU3MOB.

KOalepBaThl, MPOOMOHTHI, CHUMOHOTEHES.
XapakTepu3oBaTh ~ METOJBI  U3y4YEeHUS
HCTOPUYECKOTO MPOIILIOTO 3em.
[lepeuncasite  OCHOBHBIE ITAITBI
XUMHUYECKON u OMOJIOTHYECKOI
SBOJIIOIHH. Wznarare coJiepKaHne
TUIOTE3 U TEOPUI BO3ZHUKHOBEHUS JKU3HU
Ha 3emie (kpearmoHn3Ma,
CaMOIPOU3BOJIEHOTO 3apOXKICHUS
(CTIOHTaHHOTO), TAHCIIEPMHU, THIIOTE3BI
PHK-mwupa).

OnuceiBath skcniepuMenTsl C. Musiepa u
I IOpu 1o TONMy4eHHIO OPTaHUYECKUX
BEUIECTB W3 HEOPraHWYECKUX IyTEM
aOMOTeHHOT0 CHHTE3a
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHOBHBIE BUABI 1eSITeIbHOCTH
- YACOB JIK n3 a3 KOHC o0y4Jarommuxcs

7 Jlexyus: OcHOBHBIE STaIlbI SBOIIOLUU 0,5 0,5 JIP ITHIT 1 PackpeiBaTh coaepkaHuE TEPMUHOB U
OpPraHUYEeCcKOro MHupa Ha 3eMiie, Pa3BUTHE KHU3HU JIP 1THIT 3 MOHSTHIA: J0H, 9pa, IEPHOJl, apOMOP(O3HI,
10 3paM U TepUoaMm. OK 07 UIMOAJanTaI1H.

PasButne xu3HM Ha 3emiie 1o 3paM U MepUoJaMm. 3HaTh M0CJIEI0BATENLHOCTD J0HOB:
Karapxeii. Apxelickas 1 mpoTepo30iicKas 3pHl. KaTapxei, apxeid, IpoTepo3oi, (haHepo30H;
ITaneo3zotickas 3pa u €€ epruoIbl: KEMOPHUHCKHH, ap: apxerckas, MpOTEPO30iCcKasi,
OpPIOBHUKCKUH, CUITypUNCKHNA, JEBOHCKUH, Taaco30McKasl, ME3030¥CcKasld,
KaMEHHOYTOJIbHBIN, MEPMCKHM. KalHO30lCKas; epHOIOB: KEeMOPUHCKHIA,
Me3so3oiickas 3pa 1 €€ nepruoibl: TPHACOBBIN, OpPJOBUKCKHUH, CHUIYPUICKHUI, TEBOHCKUIA,
ropckuid, MenoBoi. KaitHo3olickas 3pa u eé KaMEHHOYTOJIbHBIH, MIEPMCKUH,
MEepUOAbL: NAJIEOr€HOBbIN, HEOT€HOBBIM, TPUACOBBIH, FOPCKUH, MEJIOBOM,
AHTPOIIOr€HOBBINA. XapaKTEPUCTHKA KIIMMAaTa U MaJIEOr€HOBBIN 51 HEOT€HOBBIH,
reoJIOTHYECKUX MporeccoB. OCHOBHBIE 3TaIbl AHTPONOTr€HOBBIM.

3BOJIIOIMH PACTUTEIHHOTO U KUBOTHOTO MHpA. XapakTepu30oBaTh OCHOBHBIE COOBITHSI B
Apomopdo3bl y paCTEHHH 1 JKUBOTHBIX. Pa3BUTHH OPTaHUYECKOTO MUpa
TlosiBneHue, pacuBET U BHIMUPAHUE IPYII KUBBIX 0 9paM M MEpPUOAAM IE€OJOrMYECKOM
OpraHHU3MOB. HCTOPUH; ITAlbl Pa3BUTUS PACTUTEIBHOTO

7 Jlabopamophvie u npakmuueckue padonmol: 0,5 0.5 JIP IIHIT 1 7 JKWBOTHOTO MHpa. BpienuTh TiaBHBIE
Jabopamopnas paboma Ne 10. «3yuenne JIP 1IHIT 3 apoMop}o3sl  pacTeHUl ¥ IKUBOTHBIX.
HCKONAeMbIX OCTATKOB PACTEHHUU U KUBOTHBIX B OK 07 CpaBHUBaTH MEXTY co00if
KOJITEKIIHSAX. MpeICTaBUTENeH CUCTEMAaTHUECKUX TPYII

OpPraHHU3MOB, BBISIBIISITH YEPThI
YCIIO)KHEHHUSI M TPUCHOCOONIEHHOCTH K
YCIIOBHSIM KU3HH

7 Jlexyusa: CoBpeMEHHas CHCTEMa OPTraHUYECKOrO 0,5 0,5 JIP ITHIT 1 PackpeiBaTh conep)kaHHe TEPMUHOB H
mupa. CucrtemMa OpPraHMYECKOro MHpa Kak JIP 1THIT 3 MOHATHI: CUCTEMAaTHKa, UCKYCCTBEHHAs U
OTpakeHue IBOJTIOIUH. OcHOBHBIE OK 07 €CTEeCTBEHHasl KiaccupuKanys, OMHapHas
CHUCTEMaTHYECKHe TPYTIIBI OpPTraHH3MOB. HOMEHKJIaTypa, IPUHIUI HEPAPXUIHOCTH.
Llemoncmpayuu: Tabnuyuo! u cxembl: XapakTepu30BaTh COBPEMEHHYIO CUCTEMY
«CoBpemMeHHas crucTeMa OpraHuYecKoro MUpay OpPraHMYECKOT0 MHUpA.

8 Jlexyus: DBOIOIMS  YeOBeKa (aHTPOIIOIEHE3). 0,5 0,5 JIP JIHB 5 JIP | PackpbiBaTh coJep)KaHHE TEPMHHOB U
OBOJIOLUS YENIOBEKa. AHTPOIOJOTUSl KaK Hayka. IIHIT 1 MOHSATUH: AHTPOMOJIOTHSI, AHTPOIOTEHE3,
PazButue mpencTaBieHUd O MPOUCXOKICHUU JIP ITHIT 3 yenoBek pasymubiii( Homo sapiens),
yesloBeKa. MeTroibl H3Yy4EHHs aHTPOIIOTeHe3a. OK 07 NPSIMOXOXKJICHHE, BTOpas  CUTHAJIbHAs

CHCTEMa.

59




3aHA-
THA

Tema 3aHATHSA

Koanuec
TBO
4acoB

B ToM unciae

JK

3

JI3

KOHC

JIP, OK

OcHOBHBIE BHU/ABI 1€ATCJIBbHOCTH
o0yuaromuxcs

CXOILCTBEI U pasjinyiud 4YCJIOBECKa M IJKUBOTHBIX.
CucreMaTH4eCcKOe II0JIO)KCHHE YeJIOBEKa.

Ilepeuncnare 3amauul  aHTPOIIOJIOTHH,
STambl ~ CTAHOBJICGHUA W Pa3BUTHUA
MPEICTaBICHUA O  TPOUCXOXKICHUHU
YyeJloBeKa. Mznarate OCHOBHBIC
nonoxkenuss  teopun Y.  [apBuHa,
KPUTHYECKH  OIIGHWBAaTh  HEHAYYHYIO
nH(pOpPMAITHIO 0 MIPOUCXOXKICHUHU
yeynoBeka.  3HaTh  CHCTEMaTH4ecKoe
moyiokeHne. Buga  Homo  sapiens,
TIEPEYNCIISIT ero Mopooro-
AHATOMHYECKHE  TPHU3HAKA  Pa3HOTO
ypoBHs (THII, Kiacc, OTpsSA W Ap.).
VYcraHaBnmMBaTh  4epTHI  CXOJCTBA U
pasnuuuii  4YeloBeKa U YKHUBOTHBIX.
OOBSCHAT, W  OIICHUBATh 3HAYCHUE
HayYHBIX 3HAHUH O TPOUCXOXKICHUU
YeloBeKa JIs MMOHMMAaHUS MeCTa U POIU
YyeJIoBeKa B IPUPOJIe

Jlexyus: JBroxymue CHUJIBL (dpaxTopsr)
anTporioreresa. JIpmwkymiue cuibl  ((haKTOpbI)
aHTpororenesa. HacieacTBeHHass N3MEHYNBOCTD U
ecTecTBeHHbIH  0TOOp. OOIIeCTBeHHBIN  00pa3
JKM3HH, U3TOTOBJICHHE OPYIHUH TpyJa, MBIIUICHUE,
peds.

0,5

0,5

JIP JIHB 5 JIP
LIHIT 1
JIP LIHII 3
OK 07

PackpeiBaTh conepkaHWE TEPMHHOB H
HNOHATHI:  (aKTOpBl ~ aHTPOIIOTEHEe3a,
IPyNIIOBOE  COTPYAHUYECTBO,  peYb,
OpyIuiiHAs NEeSITeTbHOCTD, MOTUMOPHHU3M.
XapakTepu3oBaTh  JIBIKYIINE  CHIIBI
(dakTopsr) aHTPOTIOTeHEe3a:
Ouosornueckue u coIaJIbHBIE,
CPaBHMBATh MX MEXKIY COO0H

Jlexyusi: OCHOBHBIC CTAJIUU SBOJIIOIMN YEJIOBEKA.
OCHOBHBIE CTaJMU M BETBU DBOJIOIUH YCIOBEKA:
aBcTpalonureky, YenoBek yMenslid, Yenosek
npsaMoxodsamuii, YenoBek  HeaHAEPTAIbCKUH,
UYenoBek pa3yMHbIl coBpeMeHHOro Thuna. Haxoaku
MCKOITAeMBIX OCTaHKOB, BPEMs CYIIICCTBOBaHUS,
obmacTe pacmnpocTpaHeHusi, 00BEM TOJIOBHOTO
M03ra, 00pa3 KU3HU, OPYIHSL.

JemoHcTpanmu:

0,25

0,25

JIP JIHB 5 JIP
LIHIT 1
JIP LIHII 3
OK 07

PackpeiBath copep:kaHHE€ TEPMHHOB U
MOHATHUI: aBCTPAJIOIIUTEK, 4YEJI0BEK
YMEbIH, YeJI0BEK HPSIMOXOJSIIINAN,
HeaHzepTaell, KpOMaHbOHelJ,
HEOJIUTUYECKAs peBoIoLH,
nepBOOBITHOE UCKYCCTBO.

XapakTepu3oBaTh W CpPaBHUBATH MEXKIY
co0OH OCHOBHBIE CTaW{d 3BOJIIOLUHU
YeJIOBEKA: XPOHOJIOTMYECKUil  BO3pacT,
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHOBHBIE BUABI 1eSITeIbHOCTH
- YACOB JIK n3 a3 KOHC o0y4aromuxcs
Tabmuuer u  cxembl: «OcHOBHBIE — MecTa apean pacnpocTpaHeHus, 00BEM
MAJI€OHTOIOI MUECKUX HaXO0J0K MIPEIKOB TOJIOBHOT'O MO3Ta, 00pa3 KU3HH U OpYAUs
COBPEMEHHOTO YeJIOBEeKay, «JpeBHelIne JTroamn», Tpyna.
«/IpeBune moan», «llepBble  coBpeMEHHBIE
JIFOTTY.
Jlabopamopusie u npakmuueckue pabomoi: 0.5 0.5
Jlabopamopnas paboma Ne 11 «zyaenne
0c0OEHHOCTEH CTPOCHHMSI CKeJleTa YeJIOBeKa,
CBSA3aHHBIX C MPAMOXOKICHUEMY.
8 Jlexyus: YenoBeueckre packl ¥ IPUPOIHBIC 0,25 0,25 JIPI'B 4. PackpriBath conmepkaHue TEPMHUHOB
ajanTalMly 4YeloBeKa. YenoBeuecKue pachl. JIP IHB 5 U TOHSTHUM: packl, pacoreHes, couuai-
OcHOBHBIE OOJBIINE PACHI: €BPOIICOHTHAS OK 07 JapBUHU3M, PACU3M, METHUCALINSL.
(eBpaswuiickasi), Herpo-aBCTPATIOUIHAS XapakTepru3oBarb u CpaBHHUBATh
(3xBaTOpHMAbHAS ), MOHIOJIOMIHAsL (A3HATCKO- MpeICTaBUTENCH  YelOBEYEeCKUX  pac,
amepHKaHcKast). YepThl MPUCIIOCOOICHHOCTH packpbIBaTh MPUYUHBI W MEXaHU3MBI
MIpeICTaBUTENIeH YeI0BEYECKUX Pac K YCIOBUAM pacoreHesa, MEpPEUUCISATh U TNPUBOJIUTH
CyIIeCTBOBaHUs. ENMHCTBO yenoBeueckux pac. IIPUMEPbI IPUCIIOCOOJICHHOCTH YeJIOBEKa
Kputnka conmanbHOro JapBUHU3Ma M pacu3Ma. K YCIIOBUSM CpeJibl, MIpUMEPHI
Lemoncmpayuu: NPUCTIOCOOUTENBHOTO 3HAUEHHS PACOBBIX
Tabauysr u cxemovl. «YUenoBeueckrue pacb» npu3HakoB. Jloka3plBaTh €IMHCTBO BHUAA
Homo sapiens, Hay4IHYIO
HECOCTOSITEIHHOCTh  PAcOBBIX  TEOpHH,
uAell  COLNMAJIbHOTO  JapBUHM3MA U
pacuzma

Tema 10. OpranuzMsl 1 OKpYZKaloasi cpeaa 2 1 0 1 0

9 Jlexyus: Oxonoeuss Kax Hayka. DKOJIOTHS Kak 0,25 0,25 JIP OB 1. PackpeiBaTh conepkaHWE TEPMHHOB H
Hayka. 3aJaud W paslenbl 3KOoJIoruu. MeTozasl JIP OkxB 2. MMOHSTHIA: 3KOJIOT U, MOJIEBLIC
SKOJIOTMYECKUX MCCIIENOBAHUI. DKOJIOTHMUECKOE JIP OkB 3. HaOJIIOIEHUS, JKCIIEPUMEHTHI,
MHPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA. JIP OkB 4. MOHUTOPHUHT OKpyKarolen cpensl,

JIP OxB 5. MOJCIINPOBAaHUE, 3KOJIOTUYECKOE
OK 07 MupoBo33peHue. llepeuncnaTs 3amauu
3KOJIOTUH, €€ pa3felibl U CBS3H C IPYTUMHA

HayKaMH.  XapaKTepu30BaTh  METOJIbI

OKOJJOTHYCCKUX I/ICCJ'ICI[OBaHI/Iﬁ
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHOBHBIE BUABI 1eSITeIbHOCTH
- YACOB JIK n3 a3 KOHC o0y4aromuxcs

9 Jlexyus: Cpenpl OOWUTaHUS W DKOJOTHMYECCKHC 0,25 0,25 JIP OxB 1. PackpeiBaTh copepaHue TEPMHUHOB U
¢axropsl. Cpenpl 0OOUTaHUSI OPraHU3MOB: BOJHAS, JIP OxB 2. MOHATHI: cpefia OOMTaHHS, YKOJIOTHUECKHE
Ha3eMHO-BO3/IyIIIHAS, TTOYBEHHAS, BHYTpH- JIP OkB 3. (hakTOoppl,  OMOJOTHYECKUH  ONTHMYM,
OpraHu3MEHHas. OKOoJIOTHYECKHE (axTOpBI. JIP OxB 4. OTrPaHUYUBAIOLIUN (TIMUATHPYIOILINI)
Knaccudukarms JKOJIOTHUYECKUX  (haKTOPOB: JIP OxB 5. (hakTop. XapakTepu3oBaTh YCIIOBHS CpEJ
a0MOTHYECKUE, ONOTHUECKUE W aHTPOIIOTCHHEIC. OK 07 obuTaHus OpPraHHU3MOB;
JeiicTBue 3xonornyeckux GakTopoB Ha KJIacCU(pUIMPOBaTh M XapaKTepHU30BaTh
OpPIraHU3MBI. 9KOJOTHUecKre (hakTopbl: abMOTHYECKHE,
Lemoncmpayuu: OMOTHYECKHE M aHTPOIIOTCHHBIE.
Tabnuywvt u cxemwr: «Cpenbl OOUTaHUS OnuceIBaTh NEUCTBUE DKOJIOTHUECKUX
OpPTraHU3MOB» (hakTOpOB Ha OpPraHU3MBI.

9 Jlabopamopnovle u npakmuueckue paoomol: 0,5 0,5 JIP OxB 1. XapakTepu3oBaTb OCOOCHHOCTH CTPOCHUS
Jlabopamopnas paboma Ne 12. JIP OkB 2. W KH3HEAEATENIbHOCTH  PACTCHHH |
«Mopdonormueckne 0COOEHHOCTH paCTeHUN U3 JIP OxB 3. JKUBOTHBIX pasHBIX cpel] OOUTaHus
Pa3HBIX MECT OOUTaHUS. JIP OxB 4.

JIP DOkB 5.
OK 07

9 Jlexyus: Abnotuueckue (HaxTopbl. AOHOTHYECKUE 0,25 0,25 JIP DkB 1. PackpeiBaTh copmepkaHue TEPMHHOB H
(haKTOpHI: CBET, TEMIIEpPATypa, BIIAXKHOCTD. JIP OkB 2. MOHSITHIL: abnotmyeckne  (PaKTOpPHI,
®oroneproausm. [IprcnocobeHust opraHu3MoB K JIP OxB 3. (oTornepron3mM, ONOJIOTUIECKUE PHTMBI.
JEUCTBUI0 aOMOTHUYECKUX (PaKTOPOB. JIP OxB 4. AHam3upoBaTh JieiicTBue CBeTa,
bronornueckne puTMBL. JIP OB 5. TEMIIEPATYPBI, BIAXKHOCTU Ha OPraHU3MbI
Llemoncmpayuu: OK 07 51 IIPUBOJIUTH IIPUMEPBI
Tabauyvl u cxemvl: «DOTONEPHOANIMY. NPUCTIOCOOTIEHHOCTH OPTaHU3MOB.

[IpoBoauTh OHOJIOTHYECKUE HAOIIOACHUS

9 Jlabopamopnsie u npakmuueckue pabomol: 0,5 0,5 JIP OxB 1. 1 0hOPMIISITE PE3yJbTaThl MPOBEAEHHBIX
Jlabopamopnas paboma Ne 13. «BnusHue cBera JIP DOkB 2. HaAOJTIOICHII
Ha POCT U pa3BUTHE YEPEHKOB KOJIEYyCay. JIP OxB 3.

JIP DOkB 4.
JIP DkB 5.
OK 07

9 Jlexyus: buotnueckune daktopel. broTHyeckue 0,25 0,25 JIP OB 1. PackpeiBaTh conepikaHue TEPMUHOB U
¢dakTopbl. Buyibl OMOTHYECKHX B3aMMOJICHCTBHUI: JIP DxB 2. IIOHATHH: OHUOTHYECKUE (hakTopsI,
KOHKYPEHITUS, XUIMHAYECTBO, CHUMOHO3 U €ro JIP OkB 3. XUITHUYECTRBO, Mapa3uTU3M,
¢dopmel.  [lapazutusm, Koomepauus, MYTYaH3M, JIP OxB 4. KOHKYPEHLIUSl, MYTyaJlu3M, CHMOHO3,

62




No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHOBHBIE BU/IbI 1€ITEJILHOCTH
- YACOB JIK n3 a3 KOHC o0y4Jarommuxcs
KOMMEHCAIU3M (KBapTHPAHCTBO, JIP OB 5. KOMMEHCAIIU3M, HaxXJICOHUYECTBO,
HaxJIeOHMYECTBO). AMEHCAIN3M, HEUTPaTU3M. OK 07 KBapTUPAHCTBO, aMEHCaJIN3M,
3HaueHNe OWOTHYCCKUX B3aWMMOJCUCTBUN IS HEeUTpanu3Mm. XapaxkTepu3oBaTh
CYLIECTBOBAHUS  OPraHU3MOB B  IPHUPOIHBIX OMOoTHYECKHE dakTopel W BUABI
coo0IIecTBax. B3aMMOOTHOIIICHUN MEXIY OpraHU3MaMu;
Jlexyus: DKOMOTHUECKUE XapaKTEPUCTUKH BHIA U MIPUBOIUTH MIPUMEPHI B3aMIMHOM
MOMYJISAIAA.  DKOJIOTHYECKHE  XapaKTEePUCTHKH MIPUCIIOCOOIEHHOCTHA OPTaHNU3MOB.
nomynsiiiud. OCHOBHBIC TOKAa3aTeNd MOMYJISIUH: CpaBHUBaTh  MEXKIy  CcO0OM  BHIBI
YHCIICHHOCTH, TUTOTHOCTb, POXKTaeMOCTh, OMOTHYECKIX B3aMMO/ICHCTBUI
CMEpPTHOCTb, TIPUPOCT, Murpanma. JnHammka opranm3MoB  PackpeIBaTh  cojepikaHue
YUCJICHHOCTH MOMYJISIIUH U €€ PEryJIsis. TEPMHUHOB U  TOHSATHH: MOMYJISIHS,
Jemonctpanuu: YHCIICHHOCTh, IUIOTHOCTH, POXKIAEMOCTD,
Tabmnwer u cxemsl: «llumieBble rienm» CMEpTHOCTb, TIPUPOCT, MUTpaIys,
JUHAMHUKA  YWCJICHHOCTH  TIOMYJISAIIUU.
XapakTepu3oBaTh OCHOBHBIC ITOKa3aTeIH
1 9KOJIOTUYECKYIO CTPYKTYPY TOMYIISAINH;
ONMCHIBATHh ~ MEXaHH3MBI perymnsun
YHCICHHOCTH TOMYJISIITAH
Tema 11. Cool0mecTBa U 3IKOJIOTHYECKHE 3 3 0 0 0
CHCTEMBbI
10 Jexyus: Coobwecmsa opeanuzmog. CooOIecTBo 0,5 0,5 JIP OxB 1. PackpbiBaTh cozmepikaHME TEPMHUHOB U
opranu3zmMoB — OuorieHo3. CTpyKTypsl OuoIIeHO3a! JIP OxB 2. MOHATHI: OuoIeHo3, 9KOCHUCTEMA,
BUJI0Bal, MPOCTPaHCTBEHHAS, Tpouueckas JIP OkB 3. OHOI€OIEH03, BUJIbI-JOMUHAHTHI,
(TmumeBast). Buapl-noMUHAHTEL CBs3u B JIP OxB 4. SKOJIOTMYECKasl HHUIIA. XapaKTepu30BaTh
OuorieHo3e. JIP OxB 5. OuoIeH03 (COOOIECTBO), €ro BHJIOBYIO,
OK 07 NPOCTPAHCTBEHHYI0 M TPOPHUECKYIO
CTPYKTYPBHI. OOBsCHATH jolohi

KOMITOHEHTOB OMOIICHO3a B MOJICPKaHHU
€ro CTPYKTYyphl M CYIIECTBOBaHMS Ha
omnpenenéHHond teppuropun. OOBACHATH
OMOJIOTMYECKUI CMBICTT  SIPYCHOCTH |
JIMCTOBOM MO3aUKH. CpaBHUBATH
KOMIIOHEHTHI OWOIIEHO30B, WX BHIOBYIO,
NPOCTPAaHCTBEHHYI0 U TpouUecKyro
CTPYKTYPBI, CBSI3H MEXIy OpraHW3MaMH.
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHoBHbIE BUBI 1eSITEJILHOCTH
- YACOB JIK 3 a3 KOHC o0y4aromuxcs
10 Jlexyus:  Oxocucmembvl. JKocHCTEMBI U 0,5 0,5 JIP OB 1. PackpeiBaTh conepikaHHEe TEPMHHOB U
3aKOHOMEPHOCTHU 1504 CYLIECTBOBAHUSL.. JIP OkB 2. MOHATUH:  DKOCHCTEMA, OHOreOlEHO3,
DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI). [ToHsATHE JIP OkB 3. MIPOAYIEHTH], KOHCYMEHTBHI, PEIYIEHTHI,
00 JKOCUCTEME u OuoreomeHo3e. JIP OxB 4. TpouyecKknue ypOBHHM, MUIIEBAs LEMb U
OyHKIMOHATBHBIE KOMIIOHEHTHl  3KOCHUCTEMBI: JIP OB 5. CETb, 3KOJIOTHUECKHE MTUPaMHUIBI,
IPOAYLIEHTHI, KOHCYMEHTBHI, PEIyLIEHTHI. OK 07 O6uomacca, NPOIYKLHs, CyKIIECCHI.
KpyroBopor BemectB M NOTOK 3HEPrud B XapakTepu3oBaTh CBOMCTBA 3KOCHUCTEMBI
akocucteme. Tpodudeckue (MUIICBHIC) YPOBHU (e€  cmocoOHOCT, K JUIMTEIILHOMY
skocucteMsl. Ilumessle nenu u cetu. OCHOBHBIE CaMOTIOIEPKAHUIO, OTHOCHUTEJIBHO
MOKAa3aTeNnn 3KOCHCTEMBI: Oromacca, MPOMyKIHA. 3aMKHYThIH KPYTOBOpPOT BEILIECTB,
OKoJoruuecKue MUpPaMUbL: MPOAYKLIUH, HEOOXOIMMOCTh TOTOKA SHEPTHH).
YHUCIEHHOCTH, Onomacchl. CBOHCTBA 3KOCHUCTEM: CpaBHUBaTh MACTOMIIHBIE W ACTPUTHBIC
YCTOMYHMBOCTb, caMOoperyJsLus, pasBHTHE. [UIIEBbIE ILIEMH, TPOPHUUECKUE YPOBHU
Cykueccust. JKOCHCTeMbl.  Pasnnyarte  mupaMuzabl
Hemonctpanuu: [loptpetst: A. Ix. Tencau, B. H. MPONYKLUY, IUPaMUAbl YUCICHHOCTU U
Cykaués. MUpaMuabl OOMACCHhI.
Tabmuuer u cxemsl: «lIpupoansie coobuiecTBay, CocTaBnsATh LENM M CETH IHUTaHHUS.
«Uenu mutanus», « IKOIOTHUECKAS THPAMU/IA) Ilepeuncnste  CcBOWCTBA  BKOCHCTEM:
YCTOHYMBOCTb, CAMOPETYIALMS, Pa3BUTHE
(cykmeccust).  OnmchiBaTh  MEXaHH3M
MoJ/Iep>KaHus PABHOBECHS B SKOCHUCTEMAX.
XapakTepu3oBaTh CYKLECCHH, BBISBISATh
OpUYUHBl W O0IIMe 3aKOHOMEPHOCTH
CMEHBI KOCUCTEM
10 Jlexyus: [lpupoonvle sxocucmemvl. IKOCUCTEMBI 0,5 0,5 JIP DkB 1. PackpeiBaTh cojepikaHHEe TEPMHUHOB U
pek u 03€p. OKOcHCTEMAa XBOWHOTO WU JIP OxB 2. MOHATHUI: BOJHBIE 3KOCUCTEMBI,
LUIMPOKOJIMCTBEHHOT O JIeCa. JIP OxB 3. OMOTreO1IeHO3HI, (DUTOIIAHKTOH,
JIP OxB 4. 300IUIaHKTOH, OeHTOC, rymyc. [IpuBonuTh
JIP OxB 5. IIPUMEPBI NPUPOJHBIX 3KOCUCTEM CBOECH
OK 07 MECTHOCTH.
CpaBHHBaTh  Ha3eMHbIE M  BOJHBIE
9KOCUCTEMBI, OpPTaHU3MBI, OOpa3yroIIHe
pasHble TPohHUECKUE YPOBHH.
10 Jlexyus: Aumponozennvie 9KOCUCTNEMDL. 0,5 0,5 JIP OxB 1. PackpbiBaTh conepkaHWE TEPMHUHOB U
ATPOIKOCHCTEMBI. YpO0o3KOCHCTEMBI. JIP OxB 2. MOHITUI: AHTPOIIOTE€HHAsl HAKOCHCTEMA,
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHoBHbIE BUBI 1eSITEJILHOCTH
- YACOB JIK n3 3 KOHC o0yuaromuxcs
buonornueckoe W XO3SMCTBEHHOE 3HAYCHHE JIP OxB 3. arpo’KOCUCTEMA, ypOo3KOocucTEeMa,
arpo3KOCUCTEM u ypboIKOCHCTEM. JIP OxB 4. ouopasnoobpasue. XapakTepHus3oBarhb
bruopasHooOpazue kak (hakTop YCTOHMYHMBOCTH JIP OkB 5. arpodKOCHUCTEMBI M yPOO3KOCHUCTEMBI,
DKOCHCTEM. Coxpanenue OHOTIOTUYECKOTO OK 07 0COOEHHOCTH UX CYIIECTBOBAHHMS.
pa3HooOpasus Ha 3emie. [IpuBOoAMTE TpPUMEPHI AHTPOMOTECHHBIX
9KOCUCTEM CBOEH MECTHOCTH, OIIUCHIBATh
HX BUJIOBOM COCTaB U CTPYKTYDY.
CpaBHHBaTH  cOCTaB H  CTPYKTYpY
IIPUPOIHBIX 3KOCUCTEM M arpo3KOCUCTEM,
arpo3KOCHUCTEM U YPOO3IKOCHCTEM
11 Jlexyus: buocghepa — enobanvhas xocucmema 0,25 0,25 JIP DkB 1. PackpeiBaTh conepikaHHEe TEPMHUHOB U
3emnu. Yuenue B. U. Bepnajackoro o ouocdepe. JIP OxB 2. MOHATHI: OWocdepa, >KUBOE BEILECTBO,
I'pannmel, cocraB u cTpykTypa Omocdepsl. JKusoe JIP OkB 3. JUHAMUYEeCKoe paBHOBecue. OuUeHUBATH
BemectBO W ero  (QyHkmun.  OcobeHHOCTH JIP OkB 4. Bkiag B. WM. Bepnaackoro B co3maHue
Oomocepsl  Kak  TIOOATBHOH  AKOCHCTEMBI. JIP DkB 5. yueHuss 0 Owocdepe. Xapakrepu3oBaTbh
JluHaMudeckoe paBHOBecWe M OOpaTHas CBS3b B OK 07 coctaB Omocdepsl, (YHKIMH >KHABOTO
omocdepe. BemiecTBa Omochepsl W ompenensith (Ha
Lemoncmpayuu: kapre) o0jacTd ero  HauOOJBIIEro
Hopmpemur: B. W. Bepmnanckuil. Tabauyer u pactpocrpanenus. IIpuBoguTE NpUMEPHI
cxemwl:  «OOmas  cTpykTypa  Omocdepsi», nposiBiieHNs] (YHKLUUH >KUBOIO BEILECTBA
«PacnpoctpaneHue  ku3HH B Ouocheper, ouochepsl, OMOreOXUMUYECKOM
«O30HOBBII 3KpaH Ouocheps» JIEATEIBPHOCTH dYelloBeKka. [lepeuncisaTs
ocobeHHoCcTH OMoc(epbl Kak TII00ATBHOMI
9KOCUCTEMBI 3eMIIH
11 Jlexyus: 3aKOHOMEPHOCTH CYIIIECTBOBaHUS 0,25 0,25 JIP OxB 1. PackpeiBath comepkaHHe TEPMHUHOB U
ourochepsi. KpyroBopoTst BEIIECTB u JIP DOkB 2. TOHATHI: LEJIOCTHOCTh  OHMOChepsI,
OMOTreOXMMHYECKHE LIHUKJIBI JJIEMEHTOB (yriiepoJa, JIP DOkB 3. KPYTOBOPOT BEILECTB, OMOr€OXUMUIECKHE
a30Ta). 30HaNBHOCTL Ouocdeprl. (OCHOBHBIC JIP OxB 4. ITAKITBI JJIEMEHTOB, 30HaJILHOCTD
OMOMBI CYIIH. JIP OxB 5. onocdepsl, OMOMBI. OnuceiBaTh
Lemoncmpayuu: OK 07 KPYTOBOPOT BEIIECTB, OMOr€0XUMHUIECKHE

Tabruyvr u cxemwi: «KpyroBopor yriepoia B
o6uocheper, «kKpyroBopoT azoTa B IpUPOACH

UKJIBI a30Ta W yriepoga B Ouocdepe.
OO6BAcHATH HPUYHHY 30HAJILHOCTH
ounochepsl. [lepeuuncnsarsb u
XapaKTepU30BaTh OCHOBHBIE OMOMBI CYIIH
3emiu.
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No Koanuec B Tom uncie
Sans- Tema 3ansTHs TBO JIP, OK OcHoBHbIE BUBI 1eSITEJILHOCTH

- YACOB JIK n3 a3 KOHC o0y4aromuxcs

11 Jlexyus: YenoeuecTBo B Onocdepe 3emiu. 0,25 0,25 JIP OxB 1. PackpeiBaTh cojepiKaHUE TEPMUHOB WU
YenoseuecTBo B Ouochepe 3emin. AHTPOIIOTeHHBIS JIP OxB 2. MOHATHUWA: AHTPOIIOTEHHBIE W3MEHEHUS,
M3MEeHEeHHs B 6nocdepe. I mobamsHbIe JIP OkB 3. SKOJIOTHYECKHH  KPHU3UC,  TII00AIBHEIC
9KOJIOTHYECKUE TTPOOITIEMBI. JIP OxB 4. poOJIEMBI. Xapakrepus3oBaTh
JemoHcTpanuu: JIP OB 5. ouoctepHyto poip uenoBeka. IIpuBoauTh
Tabmurter u cxemsl: «[IpuMepHBIC aHTPOIIOTCHHBIE OK 07 MpUMEPhl  AHTPOTIOTEHHBIX HM3MEHEHUN B
BO3ZICHUCTBUS Ha IPUPOAY», «BaxHeiime ouochepe.  OneHWBATH  MOCICACTBHSA
WCTOYHHKH 3arPsI3HEHUsI BO3/IyXa U TPYHTOBBIX 3arps3HEHMs] BO3YIIHOM, BOJHOW Cpenpl,
BOI», «llouBa — BaskHeMIIIas COCTABIISIIOLIAS HU3MEHEHHUS KJIMMarta, COKpAIIEHHS
omocheprr», «DakTophl aeTrpasaIii TOYBY, OropazHooOpasmsl. DopmynTupoBaTh
«[lapuuxoBblii 3 dext», «DakTopsl COOCTBEHHYIO TIO3UIIMIO TI0 OTHOIICHHUIO K
PaZlMOaKTHBHOTO 3arps3HeHUs1 Onochepb»; I00ATBHBIM u peruoHAEHBIM
Kpacnas kanra PO, nzo0paskeHus 0XpaHsIeMbIX AKOJIOTHYECKUM mpobiemanm,
BUJIOB PACTEHUH U )KUBOTHBIX apryMEHTHUpPOBaTh CBOIO TOYKY 3pEHHS.

HasbiBatb PUYHHBL TIOSIBIICHHS
[IPUPOIOOXPAHHOW 3THKH, PacKpbIBaTh
3HAUEHHWE Mporpecca sl NPEOAOJICHUS
9KOJIOTHUECKOr0 KPHU3HCa.

11 Jlexyus: CocyliecTBOBaHHE TIPUPOIBI 5 0,25 0,25 JIP OkB 1. PackpbiBaTh cojlep)KaHUE TEPMUHOB MU
yenoBeyecTBa. (COCyIIECTBOBAaHME MPUPOIBI M JIP OxB 2. MOHATHUI: panoHaIbHOE
yenoeuecTBa. CoxpaHeHne OHOpazHOOOpa3us Kak JIP OxB 3. MIPYPOIOTIONB30BaHHE, ycToiuuBOe
ocHOBa  ycroiumBoctd  Ouocdeprl.  OcHoBa JIP OxB 4. pa3BUTHE, KOIBOJIOIUSA. XapaKTepHU30BaTh
PaLOHAIBHOTO yIpaBICHU IIPUPOIHBIMU JIP OB 5. pauuoHanbHOE HCIOJIb30BaHKE
pecypcamMM M HX HCHOJb30BaHHME. JlOCTHKEHHUS OK 07 MIPUPOIHBIX pecypcos; OCHOBHBIE
OHOJIOTMH 1 OXpaHa IPUPOJIBI. MOJOKEHHSI  KOHIIENIIMKM  YCTOWYHUBOTO

pa3BUTHS
KoncyasTanuu 1 1
Bcero: 39 25 4 8 2

*B paMkax BOCITUTAaTEIbHONW PaOOTHI
JIK — JIEKIIUHU
I13 — IIPAKTUYECKUE 3aHATUA
13 — 1abopaToOpHbIE 3aHATHUS
[IP — mpeameTHBIE PE3yNBTATHI
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JIP — IMYHOCTHBIE PE3YIIbTATHI
[TP — meTanpeaMeTHbIC PE3YJIbTaThI
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3. YCJIOBUSA PEAJIM3ALIUU YYEBHOI'O ITPE/JIMETA

3.1. lna peanu3auuu padodeidi mporpammsbl yudeOHoro mnpeamera OVYIIL.08
Buosorus 101:xHb1 ObITH MPETYCMOTPEHBI CJIeAYIOIINe CleNHATbHbIE OMelleHUS:

- kabuner «buonorus», OCHaIllEHHBIA O0OpyJOBaHHEM: pabouee MEeCTO
npernojaBartesis, KOMIUIEKT yaeOHOM MeOesn (CTObI, CTYbs, JOCKA).

3.2. UndopmanmonHoe odecnevyeHne 00yueHust
3.2.1 OcHOBHBbIE€ HCTOYHHUKMH

1. benses /l. K., Ipmvmuir I'. M., Ky3uenosa JI. H., Ca6bauna O. B., Illymusrii B. K.
buonorus. 10 knacc : 6a30BbIM YPOBEHB: yueO. 11 00111€00pa30BaT. OpraHu3aui
M., «IIpocBemenuey, 2022
2. benses /1. K., bopomun I1. M., Ipmmu I'. M., Ky3naenosa JI. H., Cabmuna O. B.,
Cepree M. I'., buonorus. 11 kmacc : 6a30BbIN ypOBEHB: y4eO. A1 00111e00pa3oBar.
opranmzanuii, M., «IIpocBemienuey, 2022
3. INaceunuk B. B., Kamenckwuii A. A., Pyomos A. M., llIsenos I'. I'., ['amontok 3. T'.
buonorus: 10-i kinacc: 6a30BbIi ypoBeHb: yueOHUK, M., «lIpocBemenuey. 2023
4. Tlaceunuk B. B., Kamenckuii A. A., Py6rioB A. M., llIsenoB I'. I'., I'anonrok 3. T'.
buonorus: 11-ii kinacc: 6a30BbIi ypoBeHb: yueOHuK, M., «[Ipocsemenney, 2023

3.2.2 DJieKTpOHHBbIEe 00pa30BaTeIbHbIE PeCYPChI

1. Cucrema anektponHoro ooyudenus "Kypc" [DnekTpoHHsbIil pecypc]. — Pexum
noctyna: https://www.msun.ru/ru/edu_kurs/. — Jlata noctyna: 24.10.2021.
2. DnekTpoHHass OMOJMOTEYHasi cucTema [DNeKTpPOHHBIM pecypc]. — Pexum

noctymna: http://ntic.msun.ru:8087/jirbis2/. — Jlata goctymna: 24.10.2021.

3.3 TpeOoBanus K nexaroru4ecKuM padoTHUKAM

Peanuzanus mporpammbl yueOHOTO mpeaMera oO0ecredyuBaeTCs MeaaroruniecKuMu
paboTHHKamMu 00pa30BaTENBLHON OpraHW3alluM, a TaKKe JIMIAMH, MPUBICKACMBIMH K
peanu3anuu 00pa30BaTEIbHON MPOTrpaMMbl Ha MHBIX YCJIOBHUSAX, B TOM YHCIIC W3 YHCIa
pyKOBOAMTENECH W PaOOTHUKOB OpTaHU3AIlMiA, HAMpaBICHWE EATCILHOCTH KOTOPBIX
COOTBETCTBYET IPEIOIaBACMOMY TIPECIMETY.

TpeboBanus k oOpa3zoBaHuto. Breiciiee npodeccuoHanbHOe 00pa3oBaHUE WU
cpeaHee mpodeccuoHalibHOE 00pa30BaHKE MO HAMPABJICHUIO MOAr0TOBKH «O0Opa3oBaHue 1
NeIarornka» WIM B 00JacTH, COOTBETCTBYIONIEH TMpermonaBaeMoil mpeameTy 6e3
NpEeabIBICHUs] TpeOOBaHMUA K CTaxy paboThl 70O BbICHIEE MPOQPECCHOHAIBHOE
oOpazoBanne WM CpeaHee MpodecCHOHATIbHOE O00pa3oBaHUE U JIOMOJHHUTEILHOE
npodecCHOHAIbHOES 00pa30BaHME MO HAIMPABJICHHUIO JEATCIIBHOCTH B OOpa3oBaTEIHbHOM
yupexJieHuu 0e3 MpeabsBIeHus TpeOOBaHUN K CTaXy paOOTHI.

[lemarornyeckne pabOTHHWKH, TPUBIEKAEMbIE K peaau3anud o0pa30BaTeILHOM
IPOTPAMMBI, JOJDKHBI TMOJTY4YaTh JOMOJHUTEIHFHOE MPOQPECCHOHAIIBHOE 00pa30BaHUE II0
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mporpaMmaM TOBBIIICHUS KBaTU(UKAIMKM, B TOM 4dYHCI€ B (QopMe CTOKHPOBKH B
OpraHW3alMsIX, HAMpPaBJICHUE JCSITCIBHOCTH KOTOPBIX  COOTBETCTBYET  00JIacTH
npodeccruonansHoM nesarenbHocTH 17. Tpancmopt He peke 0JTHOTO pa3a B 3 Toja C yIETOM
paCIIMPEHUs CIIEKTpa MPOPECCUOHATBHBIX KOMIICTCHITHH.
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4. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA

KoHTponb ¥ oOlieHKa pe3ysIbTaTOB OCBOCHHUSI YU4E€OHOTO MpEeAMETa OCYILECTBISETCS
npernojaBareieM B TPOLIECCE TEKYIIEro KOHTpoJisi (B XOJE TMPOBEIACHUS 3aHATUS) W
MIPOMEKYTOYHOM aTTeCTALH.

Tekymuii KOHTPOJb TMPOBOIUTCA B COOTBETCTBUM C pabOYMMH MaTepuUallaMH
nenarora, Bxomsmumu B coctaB Y MK/, MeToauueckux peKOMEHIAMi U yKa3aHWil 10
y4eOHOMY MPEIMETY, a TaK)Ke MPOBEPOYHBIMU 3aIaHUSMHU K YUCOHBIM 3aHSATUSIM.

Tekymuii KOHTPOJb YCIIEBAEMOCTH IPOBOJUTCS PETYJISIPHO - HECKOJIBKO pa3 B
cemecTp.

B xauectBe opm TEKYIIErOo KOHTPOJIS UCIIOIB3YIOTCS:

- OIPOCHI HA 3aHSTHUSAX;

- BBIIIOJTHEHHUE TPAKTUYECKUX 3aIaHUI HA TPAKTUYECKUX 3aAHATHSX,

- 3aIllUTa UHIWBUIYAIbHbBIX 3a1aHUN;

- TECTUPOBAHUE.

[IpomexyTouHas aTTecTaius NpoBoauTCs B popme nuddepeHInpoBaHHOTO 3a4eTa
B COOTBETCTBUU C (DOHJIOM OIICHOYHBIX CPECTB.
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