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1. MNOSICHUTEJIbHAS 3AIIUCKA
1.1. OOmas xapakTepucTHKA IPOrpaMMbl y4eOHOI0 npeaMera

[TporpamMma 1o OHONOTHH JaeT MPEICTaBICHHE O eNsiX, 00 001Ielt cTpaTernu 00y4deHuHs,
BOCIIUTAaHUsI M pa3BUTHA OOydaroIlluMxcs CpeAcTBaMH yudeOHoro mnpenmera "buonorus",
onpezenseT o00s3aTeNIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpY, paclpeaeicHue Io
paszenaM M TeMaM, PEeKOMEHJYeMYIO IOCJIeI0BaTeIbHOCTh U3Yy4eHHUs y4eOHOro marepuana c
YU4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuXCsl.

CTpyKTypHpOBaHHE COJIepKaHUs Y4eOHOro MaTepuaiga B MporpaMMme IO OHOJIOTHUH
OCYIIIECTBJIEHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
YKUBOM MPUPOJIBL, O €€ YPOBHEBOW OpPraHU3alliy U S3BOJIIOINH. B COOTBETCTBUY C 3TUM B CTPYKTYype
ydaeOHoro mpeamera "buosnorusa" BbIIEICHBI CICAYIOMNE COAepk aTenbHbie TUHUU: "buomorus
KaK Hayka. Meroasl HayuyHoro no3HaHus ", "KneTka kak Ouosnorundeckas cuctema', "Opranusm
Kak Ouonoruveckas cucrema', "Cucrema u MHOrooOpasue opraHudeckoro mupa', "DBOJIOIUS
JKUBOM IpUpOIbl", "IKOCUCTEMBI M TPUCYIIIME UM 3aKOHOMEPHOCTH .

Wzyuenne Ouonornu Ha 0a30BOM YypOBHE 00eCHeunMBaeT OOIICKYJIbTYpHBIH YpPOBEHb
MOJIOZIOTO 4YEJIOBEKa, CIOCOOHOro K TMPOJNOIDKEHHI0 OOydeHHs B CHCTEME CpPEIHEro
npo¢eCCHOHATIBLHOTO M BBICIIET0 00pa30BaHusl.

1.2.  MecTo mpeamMera B CTPYKType OCHOBHOH mNpodeccHOHANBHON 00pa3oBaTe/JbHOM
NPOrpaMMblI
PaGouass mporpamma  ydeOHOro TpeaAMeTa  SBISIETCS  O0s3aTENBHOM  YaCThIO
00111e00pa30BaTENILHOTO IUKJIA OCHOBHOM npodeccroHanbHoi 06pa3oBaTenbHOM MPOrpaMMBbl MO
cnenranbHocTH 09.02.07 UHpOpManMoHHbBIE CHCTEMBI U TIPOTPAaMMHUPOBAHUE.
[Iporpamma yuebHOro npeamera cocrariena B coorserctBuu ¢ ®I'OC COO u ®OIT COO
B YaCTH ONpEAETCHUs COJEpKaHUs M TpeOOBAHUM K pe3yibTaTaM €ro OCBOCHMs, a TaKkKe Ha
OCHOBE XapaKTEPUCTUKH IIJIAHUPYEMBIX pE3YJIbTATOB JyXOBHO-HPAaBCTBEHHOI'O pa3BUTHA,
BOCIIUTaHMUSI M COLMAIN3alUM OOy4aroIluXcsl, MPeICTaBIeHHONH B (enepaabHOM Iporpamme
BOCIIUTAaHUsI M B COOTBETCTBUH C (DOPMHUPYEMBIMH JIMYHOCTHBIMU pe3yJbTaTaMH pabodeit
IIPOrPaMMBbl BOCIIUTaHMS 110 CIELIUAIBHOCTH.
[Ipenmer BxomuT B oOs3arenbHyio mpeaMeTHyio obmacte PI'OC COO «EcrecTBeHHBIE
HayKN» U U3ydaeTcs Ha 0a30BOM ypOBHE.

1.3. Hean usyyeHust yueOHOro npeamera
[enp u3yyenus npeamera «buonorusy» Ha 6a30BOM YpOBHE HalpaBIeHBI Ha!

® OCBOGHHE OOYYAIONIMMHKCS CHUCTEMBbl 3HAHUW O OHWOJOTHYECKHX TEOPHSX, YUCHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSIX, THUIOTe3aX, TMpaBWiIax, CIyKalluX OCHOBOM IS
dbopMUPOBaHUS TPEICTABICHUNH O E€CTECTBEHHO-HAYYHOW KapTHHE MHUPA; O METOoJaX
HAyYHOTO TMO3HAHMS; CTPOCHUH, MHOT000pa3uu U 0COOCHHOCTSX )KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpPTraHM3AINH; BBIJAIOMINXCS OTKPHITHSX W COBPEMEHHBIX HCCIEAOBAHUAX B
OHOJIOTHH,

e (¢opMupoBaHHe y OOYyYalOIIMUXCS MO3HABATEIbHBIX, MHTEJUIEKTYAIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B TpoIlecce aHanu3a JaHHBIX O MyTAX PAa3BUTHUS B OMOJOTUU HAYIHBIX
B3IJIS10B, UAEH U IOJIXOJ0B K U3YYEHHIO )KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3aIiy;

® CTaHOBJEHHE Yy OOydJaromMXcs OOmel KylbTyphbl, (YHKIHMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUHN O0BACHATDH U OLIEHUBATH SIBJICHUS OKPY>KAIOLIEr0 MUpPa KUBOU MPUPOIbI
HA OCHOBaHWH 3HAHWH U OIBITA, MOJTYICHHBIX MIPH U3yYCHUH OHUOJIOTUN;

e (dopMupoBaHHe y OOYYAIOIIUXCS YMEHUN HIUTFOCTPUPOBATH 3HAYCHHE OMOIOTHYECKUX
3HAHUU B IPAKTHUYECKOH IeATEIbHOCTH YeJI0BEKa, Pa3BUTUH COBPEMEHHBIX MEIULIUMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;



® BOCHHUTAHHE YOSKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM XHBOW HPUPOIHI,
HEOOXOIMMOCTH OEpeXHOTO OTHOLICHHWS K HEH, COONIOJEHHS ITUYECKHX HOPM IIpH
IIPOBE/ICHUN OMOJIOTHYECKUX HCCIIEIOBAaHUI; — OCO3HAHUE LIEHHOCTU OMOJIOTMYECKUX
3HaHUM Ui TIOBBILICHUS YPOBHS JKOJOTHYECKOM KyIbTYphHl, A (OpMHUpOBaHUS
Hay4YHOT'O MHUPOBO33PEHHUS;

® [pUMEHEHHUE NMPUOOPETEHHBIX 3HAHUI M YyMEHUH B IOBCEAHEBHOM JKM3HU IS OLEHKH
NIOCJIEICTBHI CBOEH JIEATETLHOCTH IO OTHOILICHHIO K OKpY KaloIiel cpenie, COOCTBEHHOMY
3I0POBBIO; 0OOCHOBAHKE U COOTIOACHUE MEP MPOPUIAKTUKHU 3a00JICBaHUH.

1.4. Ilnanupyemble pe3yJbTaThl 0CBOCHUSA Y4eOHOI'0 MpeaMeTa:

B pamkax mporpammbl yueOHOTO mpeamMeTa 00ydaromMMUCs OCBAaWBAIOTCS JIMYHOCTHEIE,
MeTaIpeAMETHBIC U TIPEAMETHBIC Pe3yabTaThl B COOTBETCTBHH C TpeboBanusmu OI'OC cpennero
obmiero oOpaszoBanmsi: nuyHocTHRIE (JI), Metanpenmernsle (M), mpenMeTHbie uisi 06a30BOTO
ypoBas (I1), u yenyonennoco yposus (I1y).

Tak >xe mpeamMeT criocodcTByeT (POPMUPOBAHHIO U PA3BUTUIO OOIIMX KOMIETEHIUH:

OK 04. 3ddexTrBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJIJICKTHBE U KOMAH/IC;

OK 05. OcymiecTBasTh YCTHYIO U NUCbMEHHYIO KOMMYHHKAIMIO HAa TOCYAapCTBEHHOM
s3pike Poccniickoit deaepanuul ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO U KYJbTYPHOT'O KOHTEKCTA,

OK 09. Ilonb3oBarhcsi MpoecCHOHATBHONW JOKyMEHTAallMel Ha TOCYyAapCTBEHHOM H
WHOCTPAHHOM SI3bIKaX.

JIMYHOCTHBIE PE3YJIbTATHBI

IrpasKIaHCKoOe BOCIMTAHUeE:

JI1 - cdopMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUK OOYYAIOMIEroCs KaK AaKTUBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBa;
JI2 - oco3HaHWE CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, YBaKCHHE 3aKOHA H
IPaBONOPSJIKA;
JI3 - mpuHATHE TPAAWIMOHHBIX HAIMOHAIBHBIX, OOIIEYETOBEUECKUX TYMAHHUCTUYECKUX H
JIEMOKPAaTUYECKUX LIEHHOCTEM;
JI4 - rOoTOBHOCTH MPOTUBOCTOSTH HJACOJIOTHMH JKCTPEMH3Ma, HAIMOHATU3Ma, KceHo(oOuw,
JUCKPUMMHAIIUU TI0 COLMATIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAJILHBIM IIPU3HAKaM;
JI5S - TrOTOBHOCTH BECTH COBMECTHYIO NESTEIBbHOCTh B HMHTEpecax IpakJaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABIIEHUH B IIKOJIE U JETCKO-FOHOIIECKUX OPTaHU3aLUAX;
JI6 - ymeHHe B3aUMO/ICHCTBOBATH C CONMATbHBIMA HHCTUTYTAMU B COOTBETCTBUH C MX (PYHKIIMSIMU
Y Ha3HAYEHUEM;
JI7 - TOTOBHOCTB K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

NaTPUOTHYECKOE BOCIIUTAHME:

JI8 - chopMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKONW UACHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOIJIOE U HACTOSIIEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu;
JI9 - IeHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, HICTOPUUYECKOMY U MPUPOTHOMY
HACJIEUIO, MaMSATHUKaM, OOEBBIM MOJBUTaM U TPYAOBBIM JOCTHKEHMSIM Hapoja, TPaIuLUsM
HapoaoB Poccun; noctmkenusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;
JII0 - wunetinas yOeXIEHHOCTh, TOTOBHOCTh K cly)keHHI0O OTedecTBYy W €ro 3allluTe,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

JAYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
JI11 - oco3HaHMe TyXOBHBIX IIEHHOCTEW POCCUICKOTO HApOa;
JI12 - chopMHUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO MTOBEICHHUSI;
JI13 - crtocoOHOCTD OLIEHUBATH CUTYAIUIO M IPHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
JI14 - oco3HaHUE TMYHOTO BKJIaZa B TOCTPOCHHUE YCTOWYMBOIO OYIYILEro;



JI15 - oTBETCTBEHHOE OTHOIIIEHNUE K CBOUM POJIUTENSIM | (MJIH) IPYTUM WICHAM CEMbH, CO3JIaHUIO
CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHS LEHHOCTENM CEMEWHOW >XU3HU B COOTBETCTBUU C
TpaguuusMu HapoaoB Poccuu;

3CTeTHUYECKOE BOCIMTAHME:
JI.16 - acTeTnueckoe OTHOIICHHWE K MHUPY, BKIIOYAs CTETUKY ObITa, HAYYHOTO M TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;
JI.17 - cnocoGHOCTH BOCTIPUHUMATH PA3IUYHBIC BUBI HCKYCCTBA, TPATUIIUNA U TBOPUYECTBO CBOETO
Y IPYTUX HApOJOB, OLIYIIATh 3MOLIMOHAIBHOE BO3/ICMCTBUE UCKYCCTBA;
JI.18 - yOexIeHHOCTh B 3HAYUMOCTH JIJISl TUYHOCTH M OOIIECTBa OTEYECTBEHHOTO M MHUPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAULMNA U HAPOJHOTO TBOPUYECTBA;
JI.L19 - rOoTOBHOCTh K CAMOBBIPAXKCHHUIO B Pa3HBIX BHJAAX HMCKYCCTBA, CTPEMJICHHE MPOSBIISITH
Ka4yeCTBa TBOPUYECKOMN JIMYHOCTH;

¢usnyeckoe BocnuTanue, (OpMHUpPOBaAHHUE KYJbTYPbI 310POBbS U 3MOLUOHAIBHOIO

Os1aromosty4usi:

J1.20 - cdopMHpOBaHHOCTH 3J0pPOBOrO H 0Oe€30mMacHOro oOpa3a KU3HH, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO;

JI.21 - nmorpebHOCTP B  (PU3MUECKOM  COBEPIICHCTBOBAHWU, 3aHATHUSAX  CIIOPTUBHO-

03JI0POBUTEIIBHON JIESATENBHOCTHIO;
JI.22 - akTHUBHOE HEMPUATUE BPEIHBIX MPUBBIUEK U UHBIX (HOPM NPUYUHEHHSI Bpeaa GU3nUecKOMY
U TICUXHUYECKOMY 3/I0POBBIO;

TPYA0BOE BOCIIUTAHHE:
JI.23 - TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYIOIIO0HE;
J1.24 - rOTOBHOCTH K AKTUBHOM IE€SITEIBHOCTH TEXHOJIOTMYECKON U COLMATIBHOM HAMPABIECHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJHATH TAKYIO IS TEIBHOCTH;
J1.25 - uHTEpeC K pa3znuuHBIM cdepam MpoPecCHOHATHHON ASATEIHPHOCTH, YMEHHE COBEPINATH
OCO3HAHHEIN BBIOOp OymyIieid npodeccuu U peaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,
JI.26 - TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

JIKOJIOTHYECKOe BOCIIUTAHUe:
JI.27 - cpOopMHPOBAHHOCTH HKOJOTHUECKOW KyJIbTYphl, NMOHHMAaHHE BIUSHHUS COIMAILHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSHHME IPUPOJHOM M COLHMAIBHOM Cpelbl, OCO3HAHHE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPooIeMm;
JI.28 - mnaHupoBaHWE W OCYILECTBICHUE NIEUCTBUM B OKPYKAIOLIECH CpElle HA OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;
J1.29 - akTMBHOE HENMPUATHUE NEUCTBUM, MPUHOCIIIUX BPEI OKPYKAIOLIEH CpelIe;
JL300 - yMeHHe TPOTHO3MPOBATh HEOIATONPHUSATHBIC  HDKOJOTHYECKHUE  TOCIEICTBUS
MPEANPUHUMAEMBIX AEHCTBUH, TPEAOTBpAIIaTh UX;
JI.31 - pacuupenue omnbiTa AeSITEIbHOCTH SKOJIOTUYECKON HAIIPABIEHHOCTH;

LHEHHOCTH HAYYHOI'0 IO3HAHUS:
JI.32 - chopmMupoBaHHOCTE MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHON MpAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MHUPE;
JI.33 - coBepIIeHCTBOBaHUE A3BIKOBOM M YUTATEIbCKON KYIbTYpPbl KaK CPEACTBA B3aUMOICHCTBUS
MEXIY JIOJIbMU U TIO3HAHUSI MUPA;
JI.34 - oco3HaHWE IEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh OCYILECTBIATh MPOCKTHYIO U
HCCJIEI0BATENBCKYIO ICSITENbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIE 1elCTBHS
ba3oBble Jlornyeckue 1eMcTBUA:
M1 - camoctoaTenbHO (OPMYIHPOBATh U aAKTyalIM3HUpPOBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;



M2 - ycraHaBnuBaTh CyHIIECTBEHHBIN MPU3HAK UM OCHOBAHUS U1 CPABHEHUS, KilaccupUKau U
00001IeHHS;
M3 - onpenensaTh Leau ACSITENbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUH UX JOCTHKECHHUS;
M4 - BBISIBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBIICHUSX;
MS5 - BHOCHTBH KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEISM,
OLICHMBATh PUCKU IOCIIEACTBUN JESATENBHOCTH;
M6 - pa3BuBaTh KpeaTUBHOE MBIIUIEHUE IIPU PEILICHUH )KU3HEHHBIX MTPOOJIeM;

Bba3oBble uccienoBare/bCKUue NeHCTBUA:
M7 - BmazmeTh HaBBIKAMH Y4€OHO-MCCIIEIOBATEILCKOM M TPOEKTHOW JCSITEIIBHOCTH, HaBBIKAMHU
paspelnieHus mpoodieM;
MS - crtocoGHOCTh ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PEUICHHS MPAKTUYECKUX
3a/1a4, IPUMEHEHHIO Pa3INYHbIX METO/I0B IO3HAHMS;
MO - oBnaneHne BUIAMH JEATEIBHOCTH IO MOJYYEHHIO HOBOT'O 3HAHHUSA, €r0 MHTEPHPETALNH,
peoOpa30BaHUIO ¥ IPUMEHEHHIO B PA3IUYHBIX YIEOHBIX CUTYAIMSIX, B TOM YHCJIE IPU CO3JIaHUH
y4eOHBIX U COIUAIBHBIX TPOEKTOB;
M10 - ¢opmHupoBaHHE HAYYHOTO THIIA MBIIUICHUS, BIAJCHUE HAYYHOW TEPMHHOJIOTHEH,
KJIFOUE€BBIMU MMOHATUSMHU U METOJAMU;
M11 - craButh u (HOpMYIHPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BATENbHOU JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLUX;
MI12 - BBIBIATH NPUYMHHO-CIEICTBEHHBIE CBA3M M aKTyaJU3UpOBaTh 3aJayy, BbIABUIATh
TUIIOTE3Y €€ PELICHMS], HAXOAUTh apTyMEHTBI ISl JOKa3aTeIbCTBA CBOMX YTBEPKICHUM, 33/1aBATh
napaMeTpsl U KPUTEPUU PELICHMUS,
M13 - aHanu3upOBaTh MOJYUYECHHBIE B XO/I€ PELICHHUS 3a/1a4U PE3yIbTaThl, KPUTUYECKH OLICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;
M14 - naBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MMPUOOPETCHHBIN OIIBIT;
M15 - pa3pabatbIBaTh IJIaH PELICHHS IPOOJIEMBI C YYETOM aHaIM3a HUMEIOLINXCS MaTepHaIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;
M16 - ocymiecTBIATH IEICHANPABICHHBI MOUCK MEPEHOCa CPEACTB U CHOCOOOB NEHCTBHS B
poeCCHOHABHYIO CPENY;
M17 - yMmeTb TEpeHOCUTh 3HAaHMS B TIO3HABATENBHYIO M IPAKTHYECKYIO OO0JIACTH
KU3HEACITEIBHOCTH;
M18 - yMeTh MHTErpHUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIaCTeiH;
M19 - BbLABUTaTh HOBBIE UJIEH, TIPEAIATaTh OPUTMHAIIBHBIE TOAXOAbI U PELICHHUS;
M20 - craBuTh po0IEMBI U 337a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS;

PabGora ¢ undopmanmeii:
M21 - BnazeTh HaBBIKAMU TMOJyYeHUS WHQPOPMALMU W3 HMCTOYHUKOB pasHBIX THIIOB,
CaMOCTOSTENIBHO ~ OCYIIECTBIIATh TMOWUCK, AaHAIM3, CUCTEMATU3alMIl0 W HHTEPIPETALUIO
UH(OPMALIUU PAa3IMYHBIX BUJOB U (OPM IpE/ICTABICHHUS;
M?22 - co3maBaTh TEKCTHl B PAa3IMYHBIX (hopMaTax C y4yeTOM Ha3HauYeHHs] WHGOpPMAIUU U €
[IEJIEBOM  ayAMTOPUH, BBIOMpas ONTHMaJbHYIO (OpMy TpeACTaBICHUS | BU3yaJIH3aAlHH
(mpe3eHTarus, TabynIla, CXemMa 1 IpyTue);
M23 - oneHHBATh AOCTOBEPHOCTD, JIETUTUMHOCTh MH(POPMALIMHU, €€ COOTBETCTBUE MPABOBBIM H
MOPAJIBHO-3TUYECKUM HOpMaM;
M24 - ucnonb30BaTh CpeAcTBAa MH(POPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH IpH
pelIeHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHMU3AIMOHHBIX 3a7ad C COOJOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, PECypcOCcOepeKeHus], TPABOBBIX U
STUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;
M25 - BnazeTh HaBBIKAMU pACIO3HABAaHUS M 3alUThl WHpOpMalUWU, HHPOPMALUOHHOM
0€30MacHOCTH JIUYHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIE 1eiiCTBHA

O01menune:
M26 - ocymiecTBIsATh KOMMYHUKAILIUU BO BCeX cepax KU3HU;



M?27 - pacmno3HaBaTh HeBepOalbHBIE CpPEACTBA OOIICHHS, MOHUMATh 3HAYCHUE COIMATbHBIX
3HAKOB, PACIIO3HABATH MPEANOCHITKYA KOH(MIUKTHBIX CUTYAIH U CMSATYaTh KOH(INKTHL,
M28 - BazieTh pa3IMIHBIMU CIIOCO0AMU OOIIEHUS U B3aMMOICHCTBHS; apTyMEHTUPOBAHHO BECTH
JTUAJIOT, YMETh CMSTYaTh KOH(MIMKTHBIC CUTYAIUH;
M?29 - pa3BepHYTO M JIOTUYHO HM3JIaraTh CBOKO TOYKY 3PEHHUSI C HCIIOIb30BAHMEM S3BIKOBBIX
CPEICTB;
CoBMecTHas1 1eSITEILHOCTD:
M30 - moHUMAaTh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAaHHOW U MHAMBHIYAIbHON paOOTHI,
M31 - BbIOMpATh TEMATHUKy M METOIbI COBMECTHBIX JEHCTBUN C Y4€TOM OOIIUX WHTEPECOB, U
BO3MOYKHOCTEH Ka)KJI0T0 4JieHa KOJUIEKTUBA;
M32 - npuHMMaTh €M COBMECTHOM MESITEIbHOCTH, OPraHW30BBIBATH M KOOPJIMHHUPOBATH
JEHCTBHUS 10 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIIPEIEIIATh POJIM C Y4ETOM MHEHUI
YYaCTHUKOB 00CYXIaTh pe3yJbTaThl COBMECTHOUW pabOTHI;
M33 - onieHMBaTh Ka4eCTBO CBOETO BKJIAJIa U KAXKIOTO YYaCTHUKA KOMAaHIbI B OOIINIT pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;
M34 - npennaraThb HOBBIE MPOEKTHI, OLEHUBATH UJIEU C MO3ULMU HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;
M35 - KOOpPAMHHUPOBATH M BHINOJTHATH PabOTy B YCIOBHUSX pPEaTbHOTO, BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
M36 - ocymecTBIsTh MO3UTUBHOE CTPATETUYECKOE TOBEJACHHE B PA3JIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.
PeryasiTuBHbIe yHUBEpPCcAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuszauus:
M37 - caMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIBHYIO JCSITEILHOCTD, BBISIBIATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3a7a4ll B 0OO0Opa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYALUX;
M38 - caMOCTOATETHEHO COCTABIIATH IJIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOYTCHUN;
M39 - naBaTh OLIEHKY HOBBIM CUTYallUsIM;
M40 - paciupsTh paMKH Y4€0HOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;
M41 - nenatb 0CO3HAaHHBIN BBIOOP, ApTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;
M42 - ouleHUBaTh IPUOOPETEHHBIN OIIBIT;
M43 - cioco6¢TBOBaTh (hOPMHUPOBAHUIO U TIPOSIBIICHHUIO MITUPOKOM SPYIUIIMK B Pa3HBIX 00IaCTsIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENIbHBINA U KYIbTYPHBIA YPOBEHb;
CaMOKOHTPOJIb:
M44 - naBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B ACSITEIBHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
M4S5 - BnaseTh HaBBIKAMHU MTO3HABATEIBHON peIeKcHn Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBHMA
Y MBICIIUTEIIbHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;
M46 - ucronp30BaTh NpUEMbl peIeKCcuu I OIICHKH CUTYaIlH, BHIOOpa BEPHOTO PEIICHHUS,
M47 - yMeTh OlIEHUBaTh PUCKH U CBOEBPEMEHHO MTPUHUMATh PEUICHUSI IO UX CHHXKEHUIO;
IMOUMOHATbHBIN HHTE/JIEKT:
M48 — chopMHUpPOBAaHHOCTh CAaMOCO3HAHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHHMAaTh CBOE
OMOILIMOHAIIBHOE COCTOSIHME, BHJAETh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHATHHON
chepsl, OBITH YBEpEHHBIM B ceOe;
M49 - chopMUPOBaHHOCTH CaMOPETYJIHPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE [IOBEJECHHE, CIOCOOHOCTh aJanTUpPOBATHCS K
HYMOILIMOHATBHBIM H3MEHEHHSIM U MIPOSIBIISATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;
M350 - chopMupOBaHHOCTh BHYTPEHHEH MOTHBAIIMH, BKIFOYAIONIEH CTpPEMJICHUE K TOCTHYKCHHUIO
Heau U ycrexy, ONTUMHU3M, HHHUIIMATUBHOCTh, YMEHHE JCHCTBOBaTh, HMCXOJs M3 CBOMX
BO3MOKHOCTEH;



MS51 - chopMHpPOBaHHOCTh SMIMATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOITMOHAIBHOE

COCTOSIHUC [pYrux, Y4YUTBIBATH C€ro IMnpu OCYHICCTBICHUU KOMMYHHKAIUH, CHOCO6HOCTB K

COUYYBCTBHIO U COINEPEKUBAHUIO;

M52 - chopMUPOBAHHOCTh COLMATBHBIX HABHIKOB, BKIIFOYAIOIIUX CIHOCOOHOCTH BBICTPAaWBAThH

OTHONICHHUS C APYTUMHU JIIOAbMH, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peliaTh KOHGIUKTHI;
IIpunsiTue cedst U APyrux:

MS53 - npuHUMAaTh ce0sl, MTOHUMAasi CBOM HEJIOCTATKH M IOCTOMHCTBA;

M54 - npuHMMaTh MOTHBBI M apTyMEHTHI JPYTUX JIOJEH IPU aHATIN3€ PE3YJIbTATOB JAESTENBHOCTH;

M55 - mpu3HaBaTh CBOE MPABO U MIPABO JIPYTUX HA OIITHOKY;

M56 - pa3BuBaTh CIOCOOHOCTH BHIETh MUP C TIO3HIIMU JAPYTOro YeIOBEKa.

INPEIMETHBIE PE3YJIbTATbHI

[IpeameTHbIC pe3ynbTaThl 110 «buosiorus" (6a30BbIH yPOBEHB) JOJIKHBI 00ECIICYNBATD:
IT1- chopmupoBaHHOCTH 3HAHHWK O MECTe W POJIM OMOJOTUU B CUCTEME HAYYHOTO 3HAHWS,
(GyHKIIMOHAJIBHON IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX pooiiem;
[12- chopmMupoBaHHOCTH YMEHHS PACKPHIBATH COACPKAHIE OCHOBOOIATAIOIINX OMOIOTHYECKUX
TEPMHHOB U MOHSATHI: )KU3Hb, KJI€TKA, TKaHb, OpraH, OPraHu3M, BHJI, OMYJALNs, SKOCUCTEMA,
ouoreno3, O6mocdepa; merabonusMm (0OMEH BeUIECTB M TNPEBPALICHHE SHEPTHH), TOMEOCTa3
(camoperymsnusi), OMOCUHTE3 OeIKa, CTPYKTYpHAs OpraHU3aIis KUBBIX CUCTEM, TUCKPETHOCTb,
CaMOBOCITPOU3BEICHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, U3MEHUNBOCTH, SHEPTO3aBUCUMOCTb,
pOCT U pa3BUTHE, YpOBHEBAsI OpraHU3aINS;
I13- copmMupoBaHHOCTH YMEHHS PACKPHIBATEH COACPKAHIE OCHOBOIOIATAIOIINX OMOIOTUYECKUX
TEOPU U TUIIOTE3: KJIETOYHOU, XPOMOCOMHOM, MyTallMOHHOM, IBOJTIOLIMOHHOM, TPOUCXOKICHUS
JKU3HU U YETIOBEKA,;
[14- chopmupoBaHHOCTH YMEHHMSI PAaCKphIBaTh OCHOBOIIOJNArarou[ie OMOJIOrMYECKHUe 3aKOHBI U
3akoHomepHoctu (I'. Mennens, T. Moprana, H.W. BaBunosa, 3. I'ekkensi, @. Mromnepa, K. bapa),
TPaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;
[15- mpuoOpereHue onbiTa MPUMEHEHHSI OCHOBHBIX METOI0B HAYYHOT'O IO3HAHUS, UCIIOJIb3yEeMbIX
B OMOJIOTMH: HAOMIOJCHUS U OMUCAHUS JKUBBIX CHCTEM, MPOIECCOB U SBJICHUI; OpraHu3aluy 1
MPOBEJICHUST OMOJIOTUYECKOTO AKCIEPUMEHTA, BBIABUKCHHS THIIOTE3, BBISIBICHUS 3aBUCUMOCTH
MEX]1y UCCIIETyeMbIMU BEIMYMHAMHU, OOBSICHEHHSI IOTyYEHHBIX PE3YJIbTaTOB U (POPMYIUPOBAHUS
BBIBOJIOB C HCIIOJIb30BAHMEM HAYUHBIX MOHITHIA, TCOPUI U 3aKOHOB;
[16- chopMHUPOBAHHOCTH YMEHHUS BBIAETATH CYIIECTBEHHbIE MPU3HAKH BHUPYCOB, KIIETOK
NPOKAPUOT © JYKAPHOT; OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OpPTaHW3MOB, BHUJIOB,
OMOTEOIIEHO30B U JKOCHCTEM; OCOOEHHOCTH IIPOIIECCOB OOMEHA BEIIECTB W IpEBpaIlcHUs
DHEPruu B KJIETKE, (POTOCHHTE3a, MIACTHYECKOTO W IHEPreTUYeCKOro oOMEHa, XEMOCHUHTE3a,
MUTO3a, Mei03a, OIMJIOJOTBOPEHHUS, PA3BUTHUS M PA3MHOXKEHUS, WHAMBHUIYAbHOTO Pa3BUTHUS
opranmu3Ma (OHTOTeHe3a), 00pHOBI 3a CYIIECTBOBaHUE, ECTECTBEHHOTO 0TOOPa, BUI000Pa30BaHNUS,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpele OOWTaHUs, BIMSHHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPONIOTEHHBIX HM3MEHEHUN B HKOCHCTEMax CBOEH MECTHOCTH, KpPYTrOBOpOTa BEIIECTB U
MpeBpalleHre SHEPTUu B Orocdepe;
I17- chOpPMUPOBAHHOCTh yMEHHUS TPUMEHSATh TONyYEHHBbIC 3HAHWUS JJS OOBSCHEHUS
OHMOJOTUYECKHX MPOLIECCOB U SIBJICHUM, ISl MPUHATHUS MPAKTUUYECKUX PEIICHUHN B MOBCEIHEBHON
JKU3HU C TIeNbI0 00ecreueHus: 0€30MacHOCTH CBOETO 37J0POBbS M 3JI0POBbsI OKPYKAIOIIUX JIIOJIEH,
coONIofeHHsT 3/0pOBOTO O0pa3a JKU3HHU, HOPM TIPaMOTHOIO TMOBEACHUS B OKpYKarolen
IOPUPOIHON Cpefie; TMOHMMaHWE HEOOXOAMMOCTH HCIHOJb30BAHUS TOCTH)KEHUH COBPEMEHHOM
OMOJ0TUN ¥ OMOTEXHOJIOTHH 711 palliOHAILHOTO MPUPOIOIIOJIb30BAHNUS;
[18- chopMUpPOBAaHHOCTH YMEHHSI pelIaTh OMOJOTUYECKHIE 3aa41, COCTABIISITh TCHOTHUITHYSCKUE
CXEMBbI CKPEIIMBaHUA JUIsl pa3HbIX TUIIOB HACJIEOBAHUS MPU3HAKOB Y OPTaHU3MOB, COCTABISATH
CXEMBI TIepeHOCca BEIIECTB M SHEPTUHU B DKOCHCTEMax (IIeMU MUTAHUS, TUIIEBBIE CETH);
[19- chopmupoBaHHOCTHP YMEHHH KPUTHYECKH OIICHWBATH HHGOPMAIHI0 OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa




MaccoBOM HH(OpMalNMK, HAyYHO-TOMYJISPHBIE MaTepuaibl); HUHTEPIPETUPOBATh ITUUYECKUE
ACIICKTbI COBPCMCHHBIX I/ICCJIG,Z[OBaHI/Iﬁ B 6PIOJIOFI/II/I, MCOAUIINHE, 6I/IOT€XHO.HOFI/II/I; paccMaTpuBaThb
rJ100abHbIe 3KOJOTHYECKHE MPOOIEMbl COBPEMEHHOCTH, (hOPMUPOBATH 10 OTHOUICHUIO K HUM
COOCTBEHHYIO MO3HIIHIO;

I110- chopMHpPOBAaHHOCTh YMEHHI CO3/1aBaTh COOCTBEHHBIC MTMCHMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBC 6HOJIOFI/I‘IGCKOI>'I HH(bOpMaL[HH N3 HCCKOJIbBKHUX UCTOYHUKOB, I'PAMOTHO HCITIOJIB30BAThH
MOHSATUHHBIN anmapat OHOJIOTHH.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEMETA

2.1. O6bem y4eOHOro npeamMeTa U BUAbI y4eOHOH padoThl (0ouHast popma 00yueHust)

Buj yueOHoi padoThl O0bem yacoB
O06BemM nporpaMmbl y9eOHOTO TpeameTa (BCEro) 56
B T.4.
BO B3aMMOJICVICTBUM C MPEMNOIABATEIEM: 56
B TOM YHUCJIE:
— YPOKH, JICKLIUH 34
— IPAKTUYECKUE 3aHATHUS, JTAOOPATOPHBIC 22
WNuanBuayanpHbId IpoekT (na/ner)™*
KOHCYJIbTallu!
[TpomesxyTounas arrecrauus B popme qudepeHIIMPOBAHHOTO 3a4eTa




2.2. Copep:xkanue yueoHoro npeamera «buonorus»

buoJsiorus kak Hayka.

buonorus xak Hayka. CBs3b OM0JIOTHH € OOIIECTBEHHBIMU, TEXHUUYECKUMH U JPYTUMHU €CTECTBEHHBIMU HayKamu, Quiiocodueit, STUKOM, ICTETUKON
¥ ipaBoM. Pons Ouonoruu B popMUpPOBAaHUU COBPEMEHHON HAyYHOU KapTUHBI Mupa. CrucreMa OMOIOTHYeCKHX HayK.

MeToapl TO3HAHUS KUBOM NpHUponbl (HaOMIOJeHUE, IKCIEPUMEHT, OMHCAHHME, U3MEpeHHe, Kiaccuukaius, MOIEIHUpOBAaHUE, CTATHCTUYECKas
00paboTKa TaHHBIX).

JleMoHcTpanuu:

IToprpersr: Y. Jdapsun, I'. Mennens, H.K. Konbuos, /[x. Yorcon u ®@. Kpuxk.

Tabmuip! 1 cxemsl: "MeToapl TO3HAHUS )KUBOW MTPUPOIBI".

JlaGopaTopHble U MpaKTU4YeCKrue paboTHI:

[Tpaktrueckas padota N 1. "Mcnonb30BaHue pa3IuIHBIX METOIOB MTPH U3YYCHUH OMOJOTHYECKUX 00BEKTOB'".

/KuBble cucTeMbl M UX OPraHU3ALMA.

JKuBble crcTeMbl (0MOCHCTEMBI) KaK MpeAMET u3ydeHust 0nonorun. OTInYre )KUBBIX CUCTEM OT HEOPTaHUYECKOU MTPUPOIBIL.

CpoiicTBa OMOCHUCTEM M HX pasHOOOpa3ue. YPOBHU OpraHu3alud OMOCHCTEM: MOJCKYJISIPHBINA, KJICTOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIH,
MOMYJISIITHOHHO-BUIOBOM, YKOCUCTEMHBIHN (OMOTe0IeHOTHIECKH A ), OMOChepHBI.

JleMoHcTpanuu:

Tabnuupl u cxemsbl: "OCHOBHBIEC TPU3HAKH KU3HU", ""YPOBHH OpraHU3aLUHU KUBOU IPUPOIHI".

O6opynoBanue: moaens mosiekyibl JJTHK.

XMMHUYECKHI COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTAB KIIETKU. XUMUYECKHUE DJIEMEHTHI: MAKPO3JIEMEHThI, MUKPO3JIEMEHTHL. Bo/ia 1 MUHEpaIbHbBIE BEILIECTBA.

OyHKIMH BOJbI U MUHEPAIbHBIX BElIeCTB B KieTke. [loanep:kanrne ocMOTHYECKOTro OaaHca.

benku. Cocta u cTpoeHHE OEIKOB. AMUHOKHUCIIOTHI - MOHOMEPHI 0eTTKOB. HesamMeHnMbIe 1 3aMEHUMbIE AMHUHOKHCIIOTH. AMUHOKHCIIOTHBINA COCTaB.
YPOBHU CTPYKTyphl OEJIKOBOW MOJEKYJbl (IEpBUYHAsA, BTOPUYHAS, TPETUYHAs U YETBEPTUUHAS CTPYKTypa). XHMMHUYECKHE CBOWCTBAa OEIKOB.
buonornueckue pyHKINN OEIKOB.

depMeHTHI - Ouosiornueckue katanu3atopbl. CTpoeHne (hepMeHTa: aKTHBHBIM LEHTpP, cyOcTpaTHas crenuduarocts. KodbepmenTsl. Buramunsl.
Otnnunst GepMEHTOB OT HEOPTAHUYECKUX KAaTalTU3aTOPOB.

VYrieBonbl: MOHOCaxapuasl (TJHOKO3a, prbo3a M Je30Kcupu003a), Aucaxapuibl (caxapos3a, JaKTo3a) M TMoJucaxapuibl (Kpaxmal, TIUKOTEH,
1etono3a). buonorundeckue GyHKIMU YrIIEBOOB.

Jlunuaer: Tpurmunepuasl, dhochonunuabl, crepounbl. ['uapodunbHO-ruaApodhoOHBIE CBOMCTBA. buonornyeckue GpyHkimu aunuaoB. CpaBHEHHE
YTIIEBOIOB, OCTTKOB U JIUMTUOB KaK UCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnotsr: JJHK nu PHK. Hykneotuas! - MoHOMEpBI HyKIenHOBBIX KuciaoT. Ctpoenue u pynkuu JJIHK. Ctpoenne n pynknun PHK.



Bunet PHK. AT®: cTtpoenue u GpyHKIUM.

[{utonorus - Hayka o kieTke. KineTouHas Teopus - mpuMep B3auMOICHCTBHS UACH U (aKTOB B HAYYHOM IMO3HAHUH. METOIbI H3yUEHHUSI KIICTKHU.
Kretka kak nenoctHas xkuBas cuctema. O01ue npu3Haky KIETOK: 3aMKHYyTast HapykHass MmemOpana, mojiekyinsl JJHK kak remernueckuii anmapar,
cUCTeMa CHHTe3a Oenka.

Tunel KJIETOK: dyKapuoTHYecKas W Mpokapuoruueckas. OcoOCHHOCTH CTPOCHHsI MPOKAPUOTHYECKOW KieTku. KierodHas CTeHKa OakTepuid.
Ctpoenue 3ykapuoTHdeckoi kieTku. OCHOBHBIC OTJIMYHUS PACTUTEIIHHOM, )KHBOTHOW M TPUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KIETOYHAS CTCHKA, TTTMKOKAIMKC, uX (QyHkmmu. [Imazmatudeckas memOpaHa, €€ CBOWCTBA U (DYHKIIUU.
uromnna3ma u ee opranounabl. OnHOMeMOpaHHbIe opranou sl kinetku: IIIC, anmapar [Nonbmxu, mu3ocoMbl. [101yaBTOHOMHBIE OPTaHOUIBI KJIETKHU:
MUTOXOHJIPUH, TUTaCTUBL. [IporcxokIeHne MUTOXOHAPUH 1 miacTua. Buasl mactua. HememOpaHHbIE OpraHOU Bl KJIETKU: pUOOCOMBI, KIIETOYHBIN
LEHTp, UEHTPUOJIU, PECHUYKH, )KTYTUKH. DYHKIIMN OPraHOUI0B KJIETKU. BritoueHus.

Snpo - perynsatopHsiii eHTp kietku. CTpoeHue sapa: saepHas 000JI04Ka, KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEIIECTB B KIETKE.

JleMoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, JIx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxnun, K.M. bap.
Huarpammsl: "Pacnipeaenenne XUMHYECKUX 3JIEMEHTOB B HEXXMBOW Ipupoe"”, "Pacnpenenenne XUMUUECKUX 3JIEMEHTOB B XKUBOU npupoze".
Ta6mump! u cxemsl: "[lepuoandeckas Tabiuia XuMudeckux daemMeHToB", "CtpoeHue Mosiekyisl Bojbl", "bruocunrtes 6enka', "CTpoeHre MOJIEKYITbI
6enka", "Crpoenue ¢pepmenta", "Hyknennossie kuciotsl. JJHK", "Crpoenue monekynst AT®", "Ctpoenue sykapuornyeckoit kietku", "Ctpoenune
*KUBOTHOM KieTku'", "CtpoeHue pactutenbHou kieTku'", "CtpoeHue npokapuotumyecko kietku', "Ctpoenuwe sigpa kietku", "YrieBoasl'",
"JIunuaer".

ObopynoBaHue: CBETOBOM MHMKPOCKON, O0OOpyAOBaHWE [UIsl TPOBEACHUS HAOMIOACHUN, W3MEpEHUM, HKCIEPUMEHTOB, MHUKPOMpEnapaThbl
PaCTHTENBHBIX, )KUBOTHBIX M OaKTEPHAILHBIX KIETOK.

JlaGopaTopHble U TPaKTUYECKUE PAOOTHI:

JlaGopatopunas padora N 1. "M3ydyeHne KaTamuTHYECKONH aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMuIIa3bl UM KaTanassl)".

Jlaboparopnast pabora N 2. "M3yueHue CTpoeHus KJICTOK PaCTEHUH, )KUBOTHBIX M OAKTEpUI 1O MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax u ux
onucaHue".

Ku3HenessTeJIbHOCTh KIETKH.

OOMeH BemiecTB, WM METa0OMU3M. ACCUMUNIAIMS (TUTACTUYECKUN OOMEH) U TUCCUMUIISIINS (PHEPreTUYeCKuil 0OMEH) - IBE CTOPOHBI €IUHOTO
nporecca Mmetadbonmu3Ma. Poiib 3aKOHOB COXpaHEHHUS BEIIECTB M YHEPTHU B IOHUMAHUU METa00IH3Ma.

Tunbsl oOMeHa BeecTB: aBTOTPO(dHBIN U reTepoTpodHbIii. Ponb ¢pepMeHTOB B 00MeHe BelecTB U MPEBPALICHUN YHEPTUH B KIIETKE.

®dortocunTe3. CBeroBas u TeMHOBas (a3wl poTocuHTe3a. Peaku ¢porocunTesza. DdhekTHBHOCTH GOoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A IS KU3HU
Ha 3emiie. Biusiaue ycnoBwuii cpepl Ha (POTOCHMHTE3 U CIIOCOOBI TOBBIIICHHS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHUI.

XeMocuHTe3. XeMOCUHTE3UPYIoIHe 0akTeprun. 3HAYCHUE XEeMOCHHTE3a JIJIs )KU3HUA Ha 3eMIIe.



DOHepreTuyeckuii 0OMeH B KieTke. PaciiernieHre BeIecTB, BbIICICHUE U aKKYMYJIHPOBAaHUE SHEPTHH B KIIETKE. DTarbl JHEPreTHUECKOro OOMEHa.
I'mukxomus. bpoxkerune u ero Buabl. KucmopoaHoe okuciaeHue, WM KJIeTOYHOE nbixanue. OkuciurensHoe pochopunupoBanne. IHPEeKTUBHOCTD
SHEPreTHYECKOro oOMeHa.

Peakniun matpuunoro cuntesa. ['enernueckas nndopmarus u JJHK. Peanuzanus reHeTndeckoit nudopmaiuu B kinetke. [ eHETHIECKU KO U €T0
coiicTBa. Tpanckpunuus - matpuusbiii cunre3 PHK. Tpancnsiuus - 6uocunres Oenka. Dtansl TpaHciasuuu. KoaupoBanue aMHHOKUCTOT. Poib
prubocoM B OMOCHHTE3€E OeKa.

Hexnerounsie popmel sxu3HH - BUpYychl. Mctopust otkpbitus BupycoB (.W. MBanoBckuit). OCOOEHHOCTH CTPOSHHS M )KU3HEHHBINA LIUKII BUPYCOB.
bakrepuodaru. bone3snu pacteHuii, )KMBOTHBIX W YEJIOBEKA, BbI3bIBaeMble BHpycamMu. Bupyc nmmyHnoaeduiura yenoseka (BUY) - Bo3Oynurens
CIINda. OGpaTtHast TpaHCKpUIILIM, peBepTa3a U uHTerpasa. [Ipopunakruka pacnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHUH.

JleMoHcTpanuu:

IToprpersr: H.K. Konbnos, /I.1. Banosckuii, K.A. Tumupsses.

Tabmumpr 1 cxembl: "Tunel nmutanus", "Meradonuzm", "Murtoxonapus", "DHeprerudeckuii oomen", "Xnopomnact", "®otocunres", "CtpoeHue
JHK", "Ctpoenne u ¢pynkunonuposanue rena”, "Cunres Oenka", "I'enernueckuii ko', "Bupycst", "bakrepuodaru”, "CtpoeHne u kxu3HEHHBIN
nukn supyca CITM/]a, 6akrepuodara", "Permmkanus JJHK".

O6opynoBanue: moaenu-anminkanuu "Y asoenune JJIHK u tpanckpunuus', "buocunres 6enka, "Crpoenue kietku", moaens crpykrypsl JTHK.

2.3. TemaTu4yeckuii njiad yue0Horo npeamera «bunosorus»

HaunmeHnoBanne Copepxanne y4e0HOro MaTepHuaJia, NpaKTHYeCKHe 3aHATHSA, CAMOCTOSITeJIbHasi padoTa O0Bem dopmMupyemble
pa3leioB U TeM o0yuyaromuxcs 4acoB KOMIIeTeHIIMH
1 cemecTp 34

1. PA3JIEJIL. buosiorusi kKak Hayka

Conep:xxanue y4e0HOro MmaTepuaJja

Tema 1.1. buonorus s C 5 5
Kak HayKa. MCTOZ[BI HOJIOTHA KaK HayKa. BsA3M OHMOJIOIUH € OOIICCTBCHHBIMHY, TCXHUYCCKUMU U ,Z[pyrl/IMI/I

HO3HAHMUS YKHUBO €CTECTBEHHBIMU HayKaMH, prtocodueit, penurueit, STUKOM, 3CTETUKON U TTPaBOM. 1.5 JIP 1-33, M1-50,
IPUPOBI Ponw 6uonoruu B popMupoBaHNM COBPEMEHHOW HayYHOU KapTUHBI Mupa. Cucrema I11-10
OMOJIOTMYECKUX HAYK.
JleMoHCTpanuu:




[Moptpersr: Y. apBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuk.
Tabmuub! 1 cxembl: «MeTOIbl TO3HAHUS KUBOW MPUPOIBI»

MeToap! MO3HaHUS )KUBOU PUPOABI (HAOIIOACHNE, SKCIIEPUMEHT, ONUCAHHE,
U3MepeHue, KiaccuuKaius, MoISTHPOBaHUE, CTaTUCTHUYECKass 00paboTKa JaHHBIX).
JemoHcTpanuu:

Tabmuub! 1 cxembl: «MeTOoIbl TTO3HAHUS KUBOU IPUPOIBDY.

IIpakTnyeckasi padora:
Hcnonp30BaHne pa3inyHbIX METOAOB MIPH U3YyYEHUH OMOJIOTHYECKUX 0ObEKTOB

2. PA3JIEJI. ’KuBble cUCTEeMbl U HUX OPraHU3aLus

Conep:xxanue y4e0OHOro MmaTepuaJja

JXussie crucrembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus: ouonorun. OTINYME )KUBBIX

Tema 2.1 CHUCTEM OT HeOpraHu4eckou mpupoabl. CBOKCTBa OMOCUCTEM U UX pa3HOOOpa3ue.
Buosornyeckue YpoBHH OpraHU3aIuu OMOCHCTEM: MOJICKYJISIPHBIN, OPraHOMIHO-KJIETOYHBIH, 0,5 JIP 1-33, M1-50,
CHCTEMBI, [IPOLIECCH M | OPTAHU3MEHHBIH, OMYJISLHOHHO-BH/IOBOM, YKOCHCTEMHBIIi (GHO-reoLeHOTHYCCKHA), IT1-10
UX M3yYeHHe ounochepusiii. Hayku, nzydaromye OMOCUCTEMBI Ha Pa3HBIX YPOBHSIX OpPraHU3aIINH.
JleMoHCTpanuu:
Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HI», «Y POBHH OPraHU3aLUH KUBOU
npupoael». O6opynoBaHue: Moaesb Moiekyibl JTHK
3. PA3JIEJI. XuMHn4ecKHil COCTaB M CTPOEHHUE KJIETKH
Copep:xxaHue y4e0HOI0 MaTepuaJja
XUMUYECKUI  COCTaB  KIETKUM. XHMHYECKHE  DJIEMEHTBI:  MAaKpOXJIEMEHTHI,
MHKpO3JIEeMEHTHl. Bojia 1 MuHepanbHble BeniecTBa. OU3MKO-XUMHUYECKHE MPOLIECCHI,
Tema 3.1 Xummueckuii | TPOTCKAIOMIME B XKUBBIX CHCTEMAX. @OYHKIMUU BOJbI U MUHEPAJIbHBIX BEILIECTB B KJIETKE.
cocTas Kietkit. Bona i [Tonnepxanue ocMoTHYeCKOro OamaHca. 0,5 TP 1-33. M1-50
JleMoHCTpauu: ’ ’
MUHEpAIbHBIE COIU IT1-10

Huarpammbl:  «PacnpeneneHue XUMHUYECKHUX OJJIEMEHTOB B HEXKUBOW MPUPOIE»,
«PacrnpenenieHue XUMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmunel u cxemsl: «lleproguueckast TabiauIa XUMUYECKUX JIEMEHTOBY», «CTpoeHHe
MOJICKYJIBI BOJBI»




Tema 3.2. benku.

Conepxxanue y4eOHOro MaTepuaJa.

benku. CoctaB u cTpoeHne 6eIK0B. AMUHOKHUCIOTHI — MOHOMEPBI OCIIKOB.

Heszamenumeble 1 3aMeHUMblE aMUHOKHUCIIOTHI. AMHUHOKHUCIIOTHBIN COCTaB. Y POBHU 0.5
Cocras u cTpoerue CTPYKTYpPBI O€IKOBO# MOJIEKYIbI (TIepBHYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHIHAS ’ P 1-33, M1-50,
Genkop CTPYKTYpa). XUMHUYECKHE CBOHCTBA OenkoB. bronornueckue GpyHKIMM GEIKOB. I11-10

JemoHcTpanuu:

Tabmuie! U cxeMbl: «CTpoeHHE MOJIEKYIIbI OETTKay.

Conepxanue y4eOHOro Marepuaja

®depmeHTH — Ononorndeckre karanuzaTopbl. CTpoeHue pepMeHTa: akTUBHBIN IIEHTD, JIP 1-33, M1-50,
Tema 3.3. cyocrparnas cneunduyaocts. Kopepmentsl. Buramunsl. OTinuns pepMeHTOB OT 0,5 I11-10
DepmeHTH — HEOPraHMYECKUX KaTaJIu3aTOPOB.
Guonoruyeckue Tabnuubl u cxembl: «Ctpoerne hepMeHTay.
KaTalan3aTopbl IIpakTnyeckas padora: JIP 1-33, M1-50,

N3ydeHne kKaTamuTUYeCKOH aKTUBHOCTH (pepMEHTOB (Ha mpuMepe aMuiIa3bl UIu 1 I11-10

KaTaJiasbl)

Conepxanue y4eOHOro Marepuaja

YrneBobl: MOHOCAXapHUIbI (TJII0K03a, prd03a U Ie30KCupr003a), Tucaxapubl

caxaposa, JaKT03a) U MoJMcaxapuabl (KpaxMal, TITUKOTeH, IIEJUTI0N03a).

Tema 3.4. YrnesozpL. %nongmqecxne (byi—IKHI/II/I yrneBEL[OB. S_[EHI/II[I)IZ TPUTIULIEPUIBI, (bOC(bo)anHILLI, 0,5 JIp 1-33, M1-50,
Jluranbt crepoubl. [uapoduabHO-ruApooGHbIe cBOMCTBA. bruonorndeckue QyHKIINHU I1-10

aunuaoB. CpaBHEHHE YTIeBOIOB, OCIKOB U JTUMUA0B KaK HCTOYHUKOB SHEPTUU.

JemoHncTpanuu:

TaOmuIbl ¥ CXEeMBI: « YTIIECBOIBDY, «JIUMUALIY.

Conepxxanue y4eOHOro Marepuaja

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpHI HYKJIEUMHOBBIX
Tema 3.5. kucioT. Ctpoenne u Gpynkuu JTHK. Crpoenune u pynkiuu PHK. AT®: ctpoenue u JIP 1.33. M1-50
HykiienHoBbIe yHKIHMN. 0,5 -Hl, 10 s
KUCIOTBL. ATD JleMoHcTpanmm: )

Moptpetsr: k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuH.
Ta6mump! u cxemsl: «Hyknennossie kuciotsl; JIHK», «buocunTtes 6enkay, «CtpoeHue
MoJieKynbl ATDy.




Tema 3.6. Vctopus u
METObI U3YUCHUS
kietku. Knerounas
Teopust

Conepxanue y4eOHOro Marepuasa

[{utonmorust — Hayka o kjetke. Kiierounas Teopusi — npuMep B3aUMOICHUCTBUS UACH
¥ (aKTOB B HAYYHOM ITO3HAHUU. METO bl N3YUEHHSI KIICTKH.

JeMoHCcTpanuu:

[optpetsl: A. JleBenryk, P. T'yk, T. IlIsann, M. Illneiinen, K. M. bap, P. Bupxos.

0,5

JIP 1-33, M1-50,
IT1-10

Tema 3.7. KizeTka xak
LIEJIOCTHAS KUBast
cucreMa

Conep:xxanue y4e0OHOro MmaTepuaJja

Kietka kak nenoctHas xuBasi cucrema. O01ue npu3Haky KIETOK: 3aMKHYTas
Hapy>kHas MmeMOpaHa, moniekynsl JIHK kak renerndeckuii anmapar, cucteMa CUHTE3a
Oenka. TUIBI KJIETOK: 3yKaprHoTHYecKas U nmpokapuoTuieckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoi kinetku. Kinerounas crenka 6akrepuit. CtpoeHue
AYKapUOTHIECKOU KIETKH. OCHOBHBIE OTINYMS PACTUTEILHOMN, )KUBOTHOU U TPUOHOMN
KJIeTKH. [[OBEepXHOCTHBIE CTPYKTYpPhI — KJIETOUHAs CTEHKA, ITTUKOKAJIUKC, UX
dbyakuun. [Tnazmarudeckas meMOpana, e€ CBOWCTBAa M (PYHKITUH.

JemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, K. bap, P. Bupxos.
TaOmuIBl U CXEMBI:

«CTpoeHne 3yKapuoTHIECKOU KIETKN», «CTpOeHHUE 5KUBOTHOU KIETKH», «CTpoeHune
pacTUTEIbHOMN KIETKUY, «CTpoeHne MPOKAPUOTUYECKON KIIETKI

0,5

JIP 1-33, M1-50,
IT1-10

Tema 3.8. Ctpoenue
AYKApUOTUYECKON
KJIETKU

Conep:xxanue y4e0HOro MmaTepuaJja

HuTornasma u e€ opranounisl. OnHomeMOpanHbie opranouas! kinerku: JI1C, anmapar
['onpmxu, mu3ocomel. [1oayaBTOHOMHBIE OpraHOMIBI KJIETKH: MUTOXOHAPUH,
mactuibl. [Iponcxoxaenne MUTOXOHAPHUM U TIacTU. Buabl miuactui.
HememOpanHbIe OpraHou/IbI KJIETKH: pHOOCOMBI, KIIETOYHBII LIEHTP, LIEHTPUOIIH,
PECHUYKH, KT'yTUKH. DYHKIIMM OpraHouI0B KiIeTKU. Britodenus. SAapo —
peryasTopHbIi LeHTp KieTku. CTpoeHue spa: siaepHas 000J04Ka, KapuoIuia3ma,
XPOMATHH, AJIPBIILIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KJIETKE.

Hemoncrpauuu [loprpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, K. bap,
P. Bupxos.

Tabnuubl 1 cxembl: «CTpOEHUE 3yKApUOTUIECKOH KIIeTKN», «CTpOeHUE )KUBOTHOM
KJIETKW», «CTpOEHUE paCTUTENBHON KIETKN», «CTpOEHUE MPOKAPUOTUIECKOM
KIETKN», «CTpoeHue sapa KIETKUY.

0,5

JIP 1-33, M1-50,
IT1-10

IIpakTnyeckasi padora:
N3ydenue cTpoeHHs KIETOK PaCTEHHM, )KUBOTHBIX U OaKTEpUi MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEnapaTax ¥ UX ONMCAHHE

JIP 1-33, M1-50,
IT1-10




4. PA3JIEJL. /Ku3HeaesATeIbHOCTh KJETKH

Tema 4.1. O0OMeH
BELIECTB.

[Tnactuueckuii 0OMeH.

dotocunTes.
XeMOCUHTE3

Conep:xxanue y4eOHOro MmaTepuaJja

OOMeH BelecTB, Wi META00IU3M. ACCUMIIISIINS (TUIACTUYECKH OOMEeH) 1
JTUCCUMIIALINSA (PHEPTeTUUECKU 00MEH) — JIBe CTOPOHBI €IMHOTO TpoIiecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHMS BEIIECTBA U DHEPTUHUH B TOHUMAHUH
Metaboau3ma. THIbl 0OMEHa BEeIecTB: aBTOTpo(dHbIHN 1 rerepoTpodHbIif. Poib
(epMEeHTOB B OOMEHE BEIIECTB U MPEBPAILCHUH SHEPTHHU B KieTke. DOTOCUHTE3.
CaeroBas u TeMHOBas (ha3sl poTocuHTe3a. Peakiuu ¢porocunresa. DPHeKTUBHOCTH
¢dorocunTesa. 3HaueHue HOTOCHHTE3a IS KU3HU Ha 3emiie. Bausinue ycnoBuii cpepl
Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIECHHUS €T0 MPOYKTUBHOCTH Y KYIbTYPHBIX
pacteHuil. XeMoCHHTE3. XEMOCHHTE3UpYIole OaKkTepuu. 3HaUeHHEe XeMOCUHTE3a JIJIst
YKU3HU Ha 3eMIie.

Jemoncrpauuu: [Hoprpersl: K. A. Tumupsizes.

TabmuIel U cXeMBbI: «XJIoporacT, «DOTOCUHTE3)»

JIP 1-33, M1-50,
I11-10

Tema 4.2.
DHEPreTUIeCKuil
oOMeH

Conep:xxanue y4eOHOro MmaTtepuaJja

DHepreTudeckuii o0OMeH B KJIeTKe. Paciienienue BemecTs, BBIICICHUE U
AKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTalbl SHEpreTudeckoro oomena. I mukomnus.
Bpoxenue u ero Buabl. Kuciopoanoe okucineHue, Wi KIETOYHOE JIbIXaHHE.
OxkucnurensHoe dhochoprmpoBanre. DPGHEKTHBHOCTh YIHEPTETUISCKOTO OOMEHa.
JemoHcTpanuu:

Tabmuip! U cxembl: «Tunel mutanusy, «Metadoanuzm», «MUTOXOHAPUS,
«DHepreTHIecKuii 0OMEH»

0,5

Tema 4.3. buocuures
Oenka

Conep:xxanue y4e0OHOro MmaTepuaJja

Peakuuu marpuyHoro cunresa. ['enerndeckas unpopmanus u JJHK. Peanuzanus
reHeTu4YecKoi nHpopmaIuu B KieTke. [ eHeTHYeCKn KO/l M €r0 CBOMCTBA.
Tpanckpunius — matpuunblii cuate3 PHK. Tpancnsaius — 6uocunres 6enka. Dtarsl
tpaucisiiuu. KogupoBanne aMuHOKUCIIOT. Postb ppubocoM B OnocuHTE3€e Oenka.
JemoHncTpanuu:

IToptpetsi: H. K. Konb1oB.

0,5

JIP 1-33, M1-50,
IT1-10




Tabmuuet u cxembl: «Ctpoenue JIHK», «Ctpoenue u (yHKIMOHUPOBAHUE TEHAY,
«Cunte3 Oenkay, «Pemmukarnus [IHK», «'eneTndeckuii Kom

Tema 4.4.
Hexnerounsie popmbl
KHU3HH — BHPYCHI

Conep:xxanue y4e0OHOro MmaTepuaJja

Hexknerounsie ¢popmbl )xu3HU — BUPYCHL. VIcTOopust OTKpbITHs BUpYCOB (/1.

N. VMBanoBckwuit). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IMKJIa BUPYCOB.
Bakrepuodaru. bonesnu pacteHuil, ’)KUBOTHBIX U YEIOBEKa, BHI3bIBAEMbIC BUPYCAMH.
Bupyc ummynoneduiuta genoseka (BIY) — BozOyaurens CITHN1a. O6paTHas
TPaHCKPHIILIKS, peBepTa3a, uurerpasa. [Ipopunakruka pacnpocTpaHeHUs BUPYCHBIX
3a0o0JyieBaHUM.

Hemonctpauuu: loprpersr: [. . BaHOBCKHIA.

Tabmuip! u cxemsl: «Bupyce», «bakreprnodarny; «CTpoeHne U KU3HEHHBIN ITUKIT
Bupyca CIIMla, 6akreprodaray.

0,5

JIP 1-33, M1-50,
I11-10

5. PA3BJIEJL. Pa3MHoOkeHHe 1 WHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB

Tema 5.1. X Kuzueunnrit
LUK KJIeTKU. [lenenue
KJIETKU. MuTo3

Conepxanue y4eOHOro Marepuaja

Krerounslii UK, WM KU3HEHHBIM MUK KieTku. MATepdasza u mutos. IIporeccsr,
nporekatomue B uHTepdaze. Permukarus — peakiuss marpuuHoro cuate3a JIHK.
Ctpoenune XpoMocoM. XpOMOCOMHBIM HaObOp — KapuoTurl. JIUIUIOMIHBIA |
TaryIOUIHBIE  XpOMOCOMHBIE HAaOOphl. XpomaTuael. [luTomornmueckue OCHOBBI
Pa3MHOKEHHS M HHJIMBUIYAIbHOTO Pa3BUTHUSL OPTraHU3MOB. [[eneHne KIETKH — MHUTO3.
Cragun wmwuto3a. Ilpouecchl, mnpoucxoisiive Ha pPa3HbIX CTaAUSIX MHUTO3a.
Buonornveckuii cmbicn Mmuto3a. Ilporpammupyemast rubenb KJIETKH — arlonTo3.
JemoHcTpanuu:

Tabmumer u  cxembl:  «Kimerounsni wnukim», «Pemmkamus JHK», «Crpoenue
XPOMOCOMBI», «MUTO3»; MarHUTHasi MOJIEb-aNIUIMKalus «/leeHue KIeTKu»; MOJIeb

JIHK

JIP 1-33, M1-50,
IT1-10

IIpakTHYecKkoe 3aHATHE.
HaOnroneHne MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIpenaparax

JIP 1-33, M1-50,
IT1-10




Tema 5.2. ®opmbl
Pa3MHOXKEHHUS
OpPraHHU3MOB

Conepxanue yueOHOro Marepuaja

@dopMbl pa3MHOXKEHHS OPraHU3MOB: Oecrosoe 1 mojooe. Buasl 6ecronoro
Pa3MHOKEHHUSI: IEJIEHUE HAaJBOE, [IOYKOBAHKUE OJJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpraHU3MOB, €TI0 3HaueHue I cenekuuu. [1onoBoe pa3MHOXKEHHE, €ro OTIIMYHUS OT
6ecrooro.

Hemonctpauuu: TaGnuie! u cxembl: «POpMBI pa3MHOKEHHS OPraHU3MOBY, «/[BoiiHOE
OIJIOJJOTBOPEHHE y LIBETKOBBIX PAaCTEHUI», «JleneHne KineTku 6akTepumn»,
«BereratuBHOE pa3MHOXKEHHE pacTeHUu», «CTpOEHHUE MOJIOBBIX KIETOK»

Tema 5.3. Meiios

Conep:xxanue y4e0OHOro MmaTepuaJja

Meiioz. Ctaauu meitosa. [Iponeccel, nmpoucxosime Ha cTaausx meiosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HaYE€HHUE MEH03a.
JemoHcTpanuu:

Tabauubl U cxeMbl: «JleneHne KIeTkn», «Merosy.

Tema 5.4.
ObpazoBanue u
pa3BUTHE MOJIOBBIX
KJICTOK.
OnutogoTBOpeHNE

Conepxanue y4eOHOro Marepuaja

["amerorenes — mpotecc 00pa3oBaHUsI MOJOBBIX KJIETOK Y )KUBOTHBIX. [1o0BBIE
JKeJe3bl: CEMEHHUKH U simaHuKH. OO0pa30BaHUe U Pa3BUTHE MOJIOBBIX KIETOK— raMeT
(cmepmaro3oun, SIUIEKIETKa) — criepMaroreHes u oorene3. OCOOEHHOCTH CTPOEHUS
SIMIEKIIETOK U cnepmaTo3onioB. Omnonorsopenue. [laprenorenes.

JleMoHCTpanuu:

Tabmuue! u cxemsl: «l[Ipsimoe u HenpsAMoe pa3BUTHEY, «I'ameToreHes y
MJIEKOTIMTAIOIINX U YEJIOBEKAY.

IIpakTHYecKkue 3aHATHE:
M3y4yeHne CTpOeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIPENapaTax

Tema 5.5.
NunuBunyansHOE
pa3BUTHE OPTraHU3MOB

Conepxxanue y4eOHOro Marepuaja

NunuBuayanbHOE pa3BUTHE (OHTOTEHE3). DMOPHOHAILHOE pa3BUTHE (IMOpUOTEHES).
Oransl SMOPUOHATILHOTO PA3BUTHUS Y TIO3BOHOYHBIX KUBOTHBIX: IPOOJICHHUE,
ractpynsiuus, opranorenes. [loctamOpronanbHOe pa3BuTHE. TUIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHSL: MPSMOE, HEMpsiMOoe (IMYMHOYHOE). BiiusiHue cpeibl
Ha pa3BUTHE OPraHU3MOB; (PaKTOPbI, CIIOCOOHBIE BBI3bIBATh BPOXK/IEHHBIE YPOICTBA.
Poct u pazButue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH,
CTa/IuU Pa3BUTHSL.

JemoncTpanuu:

JIP 1-33, M1-50,
I11-10




Tabmuiet 1 cxeMbl: «OCHOBHBIC CTaIUU OHTOTEeHE3a», «[IpsMoe u Henpsmoe
pa3BUTHEY, «J|BOWHOE OINIOJOTBOPEHUE Y IIBETKOBBIX PACTEHUIN

6 PA3JIEJI. HacieACTBEHHOCTh M M3MEHYHMBOCTH OPraHU3MOB

Tema 6.1. 'eBeTnika —

HayKa o

Conep:xxanue y4e0OHOro MmaTepuaJja
HpeI[MeT H 3a4a4YU I'€HCTUKU. Ponsb IOUTOJIOTUU U 3M6pI/IOJIOI‘I/II/I B CTAaHOBJICHUHN
reHeTuku. Bxian poccuiickux u 3apyOexHBIX YUEHBIX B pa3BUTHE F€HETUKH. MeTo bl

TEeHETUKU (THOPUIOIOTHUECKHMA, TUTOTEHETHUECKHA, MOJICKYJIIPHO-TCHETHUECKU ). 0,5
HACICNCTBCHHOCTH 1 OCHOBHBIE FeHETHYECKHE MOHATH. | eHeTHYeCcKasi CAMBOJIMKA, MCIIOIb3yeMas B
H3MCHYMBOCTH CXEeMax CKpEIINBaHUU.
Hemouctpanuu: [Toptpetsr: I'. Menaens, T. Mopran, H. 1. Basunos, C. C.
Uersepukos, H. B. Tumodeen-PecoBckuii. JIP 1-33, M 1-50,
Conep:xxanue y4e0OHOro MmaTepuaJja I11-10
Tema 6.2. 3aKOHOMEPHOCTH HACJIEN0BaHUs IPU3HAKOB, yCTaHOBIEHHBIE . MeHnenem.
3aKOHOMEPHOCTH Mounoru0punHoe ckpeBanue. 3aKoH eIMHO00pa3usi TMOPUIOB MEPBOTO MOKOICHHUS.
HacJIeJOBAHHSI [IpaBuno noMuHMpoOBaHUs. 3aKOH pacIlIEIICHUs MPU3HAKOB. [ UMoTe3a YNCTOTHI raMeT.
IIPU3HAKOB. [TonHOE ¥ HEMOJIHOE TOMUHUPOBAHHUE. 1
MOHOTHGPHAHOE Hemonctpauuu: loprpersr: I'. Mennens.
CKpEIIHBARHE Tabmuie! u cxembl: «MOHOTHOPHIHOE CKPEIIUBAHUE U €T0 LIUTOT€HEeTHYECKas
OCHOBa, «3aKOH pacUICIUVICHUS U €r0 IUTOT€HETUYECKasi OCHOBaY, «3aKOH YUCTOTHI
ramer
Tema 6.3. Coaepixkanue yueOHOro MaTepuajia
JuruGpunHoe ckpeniyBanue. 3aKOH HE3aBUCUMOTO HACJIEIOBAHUS IPU3HAKOB.
Jlurubpunoe [{uToreHeTn4eckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMS. AHATH3UPYIOIICe
CKpEIIHMBaHKe. 3akoH ckpemuBanue. Mcnonap30BaHue aHATU3UPYIONIETO CKPEIIUBAHUS VISl ONIPEIEICHUS 1
HE3aBUCUMOTO FE€HOTHIIA OCOOH.
HaCJICTOBaHHA Jemonctpanuu: [Toprpetsl: I'. Mennaens. JIP 1-33, M1-50,
IIPU3HAKOB Tabmuie! U cxeMbl: «JlurudpuaHoe cCKpemmBanuey, «L[uTomornyeckue OCHOBBI I1-10

JTUTHOPUTHOTO CKPEITUBAHMS

Tema 6.4. Cuemnientoe

HACJIEJOBAHUE
MIPU3HAKOB

Conepxanue y4eOHOro Marepuaja

CueruieHHOE HacienoBanue npusHakoB. Padota T. Moprana no ciierieHHOMY
HaCJICOIOBAHUIO I'CHOB. HapymeHHe CILICIIJICHHUA I'CHOB B pe3ynLTaTe KpOCCI/IHFOBepa.
XPpOMOCOMHAsI TEOPHS HACIICACTBEHHOCTH. | eHeTHYECKUE KapThI.




Hemonctpauuu: Iloprpersr: T. Mopran.
Tabmuipl u cxembl: «Melo3y, «['eHeTHYecKnue KapThl paCTEHUM, )KUBOTHBIX U YEJIOBE
Kay, «B3anMojeiicTBIe alllIeIbHBIX TEHOBY.

IIpakTnyeckoe 3ansiTHe:
Nzydenue pe3yabTaToB MOHOTHOPHIHOTO U TUTUOPUIHOTO CKPEIIMBAHUS Y
Jpo30(huIIbl HA TOTOBBIX MUKpOMpenaparax

JIP 1-33, M1-50,
I11-10

Tema 6.5. I'eneTuxa
noia. Hacinenosanue
MIPU3HAKOB,
CLIENJICHHBIX C IIOJIOM

Conepxanue yueOHOro Marepuaja

I'enerrka nmona. XpoMOCOMHOE OINPEIETICHHE 0JIa. AYTOCOMBI U TTOJIOBBIE
XpoMocoMbl. ['oMorameTHbIe 1 rereporaMeTHbie opranu3Mbsl. HacnenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

Hemoncrpauuu: [Toptpersr: I'. Menaens, T. Mopran, H. Y. BaBuios.
Tabmuipl u cxemsl: «I eHeTHKa 1oJ1ay, «3aKOHOMEPHOCTH HACIEIOBAHUS,
CHEIJICHHOTO C N0JIoM», «KapuoTHIIBI Yel0BeKa U KUBOTHBIX)»

JIP 1-33, M1-50,
IT1-10

Tema 6.6.
MN3MEHYNBOCTS.
HenacnencrenHas
H3MEHYHUBOCTh

Conep:xxanue y4e0OHOro MmaTepuaJja

H3meHunBocTh. BHabl 13MEHUMBOCTH: HEHACIICICTBCHHAS M HAaclIeACTBECHHAS. PoJb
Cpenbl B HEHACIEACTBEHHON N3MEHUYUBOCTH. XapaKTePUCTHKA MO (DUKAITMOHHOMN
U3MEHYMBOCTH. BapuanMoHHbIN psig U BapualMoHHas KpuBas. Hopma peakuuu
npu3Haka. KoanyecTBeHHbIE M KaU€CTBEHHBIC MPU3HAKU U UX HOPMa PEaKIvu.
CpoiicTBa MOIU(UKAITMOHHONW N3MEHUYHUBOCTH.

Hemonctpanmu: Tabmuibl 1 cxeMbl: «Buasl n3MeHYUBOCTHY, «MoaudukarmoHHas
M3MCHUYUBOCTD)

0,5

JIP 1-33, M1-50,
I11-10

IIpakTnyeckoe 3ansiTue:
Nzydenune Monn(puKkamoOHHON N3MEHYUBOCTH, TIOCTPOCHUE BapUAIIMOHHOTO psija U
BAPUAIMOHHON KPUBOI

JIP 1-33, M1-50,
IT1-10

Tema 6.7.
HacnencreBennas
W3MEHYHUBOCTH

Conep:xxanue y4e0OHOro MmaTepuaJja

HacnenctBenHnas, uiu reHOTUNIMYECKast, U3MEeHYMBOCTh. KoMOMHATHBHAS
U3MEHYMBOCTb. Mel03 U MOJI0BOM MPOIIeCC — OCHOBA KOMOMHATUBHON
M3MEHYMBOCTH. MyTarmoHHasi ©3MEHYMBOCTh. Kitaccudukanus MyTanuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUUnHbI MyTauidi. MyTrareHHbIe (aKTOpBI.
3aKOH rOMOJIOTUYECKHUX PSAJ0B B HaciencTBeHHo nameHunBoctu H. M. BaBuiosa.
BHesinepHast HacI€1CTBEHHOCTh U H3MEHUUBOCTb.

Hemouctpanuu: [Toptpetsr: I'. ne ®pus, H. 1. BaBunos.

Tabnuibl v cxembl: «MyTalmOHHAs! H3MEHYUBOCTD)

JIP 1-33, M1-50,
IT1-10




IIpakTHYecKoe 3aHATHE:
AHanmu3 MyTanuii y 1po30(uiibl Ha TOTOBBIX MUKpOTIpenapara

JIP 1-33, M1-50,
I11-10

Tema 6.8. ['eneTnka
YyeJIoBEeKa

Conep:xxanue y4e0OHOTro MmaTepuaJja

I'eneruka uenoseka. Kapuo - Tun yenoeka. OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA:
TFeHeaJ0rHYeCKUM, OJIM3HEIIOBBIHM, IIUTOTC€HETUYECKHI, OMOXUMHYCSCKUH,
MOJIEKYJISIpHO-TeHeTHUecKHil. COBpEMEHHOE OIIpEAEIEHUE TEHOTUIIA: TOJIHOTEHOMHOE
CEKBEHHPOBaHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ momonisto [P ananu3za.
HacnenctBeHHbIe 3a00JIeBaHs YeIOBEKa: TeHHEBIE 001e3HH, O0JIE3HHU C
HACJICJICTBEHHOU MPEIPACIIONOKEHHOCTRI0, XpPOMOCOMHBIE 6051e3HI. COMaTUYECKUE U
reHepaTuBHbIe MyTauu. CTBOJIOBbBIE KIETKH. [IpHHIMIIBI 310pOBOTO 00pa3a *KHU3HHU,
JIMAarHOCTUKH, MPO(MUITAKTUKY U JICUEHUS TeHETUYeCKuX Oone3nelt. Meauko-
FeHEeTUYECKOEe KOHCYJIbTUPOBaHNE. 3HAUEHUE MEIULIMHCKON TeHETUKHU B
mpeaoTBpaAlICHUN U JICHCHUHU I'CHCTHUYCCKUX 33.60J'I€B21HPII>1 YCJIOBCKaA.

Hemonctpamuu: Tabmuib! u cxemsl: «HacnenoBanue pesyc-hakropay, «I eHeTnka
TPYII KPOBUY.

IIpakTnyeckoe 3ansiTHe:
CocraBlieHUE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA

JIP 1-33, M1-50,
IT1-10

7 PA3JIEJI. Cenexkuusi oprann3mMoB. OCHOBBI OHOTEXHOJIOTUH

Tema 7.1. Cenexnus
KaK HayKa U Impolecc

Conepxanue y4eOHOro Marepuasa

Cenexkuus Kak HaykKa ¥ IPOIIECC. 3apOXKICHHUE CENIEKIINU U JoOMeCcTUKanus. Yuenue H.
W. BaBuioBa o 1eHTpax NpOMCXOXKACHUS H MHOTO0Opa3usl KyJIbTYPHBIX PaCTCHUH.
L{eHTpBI MPOUCXOKACHUS JOMAIIHUX KXUBOTHBIX. COpPT, TOPOJA, IITAMM.
Hemonctpauuu: Ioprpersr: H. 1. BaBuios.

Tabmuiel 1 cxeMbl: kapTa «l{eHTpsl MHOTOOOPA3Us M MPOUCXOKICHHUS KYIbTYPHBIX
pacteHui», «Ilopoapl fOMAITHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX PACTCHHUI».

0,5

JIP 1-33, M1-50,
I11-10

Tema 7.2. Meronb! u
JNOCTUKECHUS CEJICKIIUU
pacTEeHUN U KUBOTHBIX

Conepxanue y4eOHOro Marepuasa

CoBpeMeHHbBIE METO/IbI CENeKIINA. MacCOBBIN M MHANBUIYaTbHbBIN OTOOPHI B CEICKIIUN
pacTeHuii U KUBOTHBIX. OlleHKa 3KCTEphepa. BIM3KOPOICTBEHHOE CKpELIMBAHUE —
uHOpuauHT. Yncrtas nuausa. CKpelmuBaHue YUCTHIX JIMHUMA. ['eTeposuc, nuimu rudpuaHas
cuna. HepoactBenHoe ckpentBanue — ayropuaunr. OtnanéHHas ruOpuau3anus u eé
ycrexu. ICKycCTBEHHBINM MyTareHes U Moy4yeHHe MOJIMILUIONI0B. JJocTrKeHs
CEJIeKLIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

0,5

JIP 1-33, M1-50,
I11-10




Hemoncrpauuu: [loprperst: . B. Muuypun, I'. JI. Kapneuenko, M. ®@. MBaHoB.
Tabmumpl u cxemsl: «OTaanéaHas rTuOpuauzanus», «Padboter akagemuka M. .
WBanoBay, «llomunmonausy

Tema 7.3.
buorexnonorusa xak
OTpaciib IPOU3BOJICTBA

Conep:xxanue y4e0OHOro MmaTepuaJja

buorexHonorusa xak OoTpaciib IpOU3BOJACTBA. I'ennasa HWHXXCHCPUS. Drarnsl CO31aHHuA
pexomOunanTor JIHK u TpancrenHsix opranu3moB. Kiierounas mHxKeHEpHS.
Knerounsie kynbTypbl. MUKpOKIIOHAJIBHOE pa3MHOkKeHUE pacTenuil. KiionupoBanue
BBICOKOITPOAYKTHUBHBIX CEJIbCKOXO03SIMCTBEHHBIX OpraHu3MoOB. OKOJOTHYECKUE U
stuyeckue nmpodseMbl. MO — reneTnyecku MO (GUIIMPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

Tabmuie! u cxeMbl: «OO0BEKTHI OMOTEXHOJIOTHIY, «KIleTouHbIe KYJIbTYpHI U
KJIOHUpoBaHuey, «KOHCTpyHpoBaHUE U IEPEHOC T€HOB, XPOMOCOM»

0,5

JIP 1-33, M1-50,
I11-10

2 cemecTp

22

1 PA3JIEJIL. DBoaounoHHAasi 0H0JI0THS

Conep:xxanue y4eOHOro MmaTepuaJja




Tema 1.1 DBomronusa u

[Ipennoceiakyu BOZHUKHOBEHUS 3BOJIOLNOHHON TEOPUH. DBOJIOLNOHHAS TEOPUS U €€
MecTO B OMOJI0ruy. BiysHue 3BOMIONMOHHON TEOpUH Ha pa3BUTHE OUMOJIOTHH U IPYTUX
Hayk. CBueTensCcTBa 3BoIoLuu. [laneoHTonornueckue: nocaea0BaTeaIbHOCTh
HOSBJICHUS BUJIOB B NAJICOHTOJIOTHYECKOM JIETOMMCH, TEPEXOIHBIE (POPMBI.
Buoreorpaduyeckue: cxoacTBo u paznuune ¢payH u Gpaop MaTepuKoB U OCTPOBOB.
OMOPHOJIOTHYECKHUE: CXOJCTBA U PA3IMUUs SMOPUOHOB Pa3HbIX BHI0B MTO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AaHAJIOTUYHBIC, Py IUMEHTapHBIC
OpraHbl, aTaBU3Mbl MOJIEKYIISIPHO-ONOXUMHYECKUE: CXOJCTBO MEXaHHU3MOB
HACJICICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX )KUBBIX OPraHU3MOB.
Jemoncrpauuu: [loprperst: K. Jlunne, XK. b. Jlamapk, Y. apsus, B.

EGTOHH eC ISYRCHIL 1 G, Kosanesckwuii, K. M. Bap, D. I'ekkens, ®. Mronnep. 1 JIP 1-33, M1-50,
CTOPHA pasBHTHA Tabmuie! U cxeMbl: «Pa3BuTHE OpraHU4YecKoro Mupa Ha 3emiie», pelbedHbIe Ta0IHUIIbI IT1-10
i 06 p p » P I
TpEACTABIICHIH O «3apobIIN O3BOHOYHBIX )KUBOTHBIX», «APXEONTEPUKCH»
SBOJIIOTHH OpomtonmonHas teopus Y. Jlapsuna. [Ipennocsliky BO3HUKHOBEHUS JapBUHU3MA.
JIBuoKyIIIHMe CUIIbI HBOJIIOLIMK BUIOB 10 JlapBUHY (M30BITOYHOE Pa3MHOKEHUE MPU
OTPaHUYEHHOCTH PECYPCOB, HEONpeAeIEHHAs H3MEHUYUBOCTh, 00ph0a 32
CyIIIECTBOBaHUE, €CTECTBEHHBIN 0TO0p). CuHTeTHUYecKas Teopust Boornun (CTDI) u eé
OCHOBHBI€ TTOJIOKEHHUS.
Jemoncrpauuu: [loprperst: K. Jlunnein, XK. b. Jlamapk, Y. [lapBus.
Ta6muip! u cxemsl: «llonynsmuny, «Kapra-cxema MapiipyTa myTemecTBHs
Y. JlapBunay, «@opmbl 60pbOBI 32 CyliecTBOBaHHE», «EcTecTBeHHBINH 0TOOPY,
«MHoroo6pasue copToB pacTeHu», «MHOTO000pa3re Nopoa JKUBOTHBIX)
Tema 1.2. Bun: Coaepixkanue yueOHOro MaTepuajia
KPUTEPUM U CTPyKTypa. | MuKposBoonus. [lomysaus Kak eMHAIa BU/a U 3BOJIOLMH. 0,5
T[omynsuus Kak Hemonctpauuu: Tabnuuel u cxemsl: «llomynsanuny, «MyTanmoHHasi UK3MEHYHBOCTHY.
SJIeMEHTApHAs EMHALA IIpakTnyeckoe 3ansiTHe: 5
BHIa CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHIO
Conep:kanue yue0HOro MaTepuaJia JIP 1-33, M1-50,
Tema 1.3. JIBmxymue » I11-10
JBxymue cuibl ((hakTOphl) SBOIIOIMH BUAOB B IpUpoae. MyTallMOHHBIH Ipoliece 1
CHJIBI (3JIEMEHTapHbIE 0,5

(haKTOpHI) SBOTIOLNH

KOMOWHATHBHAs M3MEHUMBOCTD. [lonmysnsmronHbie BOJIHBI U Apetid renos. M3omsuus u
MUTIpaLus.
Jemonctpanmu: Tabmuibl 1 cXeMbl: «/IBIKYIIIE CHITBI DBOJTFOITAN




Conepxanue y4eOHOro Marepuasa
EctecTBenHbIl 0TOOp — HampaBistronui (hakTop 3BOIOIUH. DOPMBI €CTECTBEHHOTO

otbopa.
Tema 1.4. Hemonctpanmu: Tabmuibl u cxemsl: «EctecTBeHHBIN 0TO0pY», «boprda 3a
EctectBennslit oT00p 1 CYILLECTBOBAHUEY
ero OopMBHL. [IpucrnocobIeHHOCTh OPraHU3MOB Kak pe3ynbTat 3Botonun. [Tpumepst 0.5
Pe3ynbrarhl 3BOIIOLUU: | MPUCTIOCOOJICHNUN Y OpTraHU3MOB. ApoMop(}o3bl U uanoanantanu. Bua u ’
MPUCIIOCOOTICHHOCTD BugooOpazoBanue. Kpurepun Buga. OCHOBHBIC (OPMBI BUI00OPA30BaAHUS:
OPraHu3MOB U Feorpa(l)I/IquKoe, 9KOJIOTHYECCKOC. JIP 1-33. M1-50
. . b 2
BHI000PA30BaHIe Hemonctpanuu: Tabmuiiel u cxemsl: «I[IpucrocobIeHHOCTh OPraHU3MOBY, 110
«I"eorpaduueckoe B11000pa3zoBaHue)», « IKOJOTHIECKOE BHI000pa30BaHUE) }
IIpakTHYecKoe 3aHATHE: 1
Onucanue npucnocodJeHHOCTH OpraHu3Ma U €€ OTHOCUTENILHOTO XapaKkTepa
Conepxanue y4eOHOro Marepuaja
T 15 MakxkposBomorus. @opMbl 3BOTIONUN: (UIeTHYECKas!, TUBEPIeHTHAs, KOHBEpreHTHas,
Mma 1.5.
¢ napamensHas. HeoGparumocts 3Bomonuu. [Ipoucxoxienue ot
Hanpasnenus u nytu 0,5
HECIIEHUAIM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas cnenuanu3anys. AJanTUBHAS
MaKpO3BOJIIOLUI pazuanusl.
Hemouctpanuu: [Toptpetsr: A. H. CeBepiios.
Tabnuubl U cxembl: «ApoMopdo3bly, «Manoaganramumny, «O0mas qereHepanus».
2 PA3JIEJI. Bo3HUKHOBeHHEe U Pa3BHTHE KU3HHM Ha 3emJIe
Conepxanue y4eOHOro Marepuasa
JlonayuHble peCTaBICHUA O 3apOKICHNHN KU3HU. HaydHble runore3bl
Tema 2.1. VicTopus BO3HHUKHOBEHUS KU3HU Ha 3emMJie: aduoreHes U naHcrnepMus. XuMU4ecKast SBOIIOIHS.
JKU3HHA Ha 3emie 1 AOHOTeHHBIN CHHTE3 OPraHUYeCKUX BEIIECTB U3 HEOPraHU1ECKUX.
METOMBI €8 W3yUeHHS. 9KCHepI/IMeHTaj'IBHOG MTOATBEPKIECHNE XUMUYECKOH ABOMOMU. HavabHble YTansl JIP 1.33. M1-50
6uonornyeckoit 3somonuu. ['unoreza PHK mupa. ®opmupoBanue MeMOpaHHBIX 0.5 ’ ’
I'nnoressl 4 I1-10

MIPOMCX 0K ICHHS )KU3HU
Ha 3emiie

CTPYKTYpP ¥ BOBHUKHOBEHHUE MTPOTOKJIETKH. [IepBhIe KIETKH U UX IBOJIFOITHSI.
DOopMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Hemouctpanuu: [Toptpersr: @. Penu, JI. Ilactep, C. Mumiep, A. . Onapun, I'.
Opu.

Tabnuie! 1 cxemul: «Bo3HukHoBeHUe COTHEUHOM CUCTEMEBD», «Pa3BuTHe
OpraHuYecKoro Mupay, «PacrurenpHas kietkay, « KuBoTHas KJIeTKay,




«IIpokapuoTnueckast KIeTKa»

Tema 2.2. OCHOBHEIE

Conepxanue y4eOHOro Marepuaja

PazButue xu3Hu Ha 3emiie 1o spam u nepuogaM. Katapxeit. Apxeiickas u
npoTepo3oiickas 3psl. [laneo3oiickas spa u e€ nepuoIpl: KeMOPUHCKUI, OpAOBUKCKUH,
CUJTYpHUICKUH, I€BOHCKUI, KAMEHHOYTOJIbHBIN, MepMcKkuil. Me3o3oiickas spa u e€
NepUOABL: TPUACOBBIN, IOpCKUi, MentoBoM. KaliHo30iicKas 3pa U €€ mepuobl:

TATIbI SBOTIOLHH MaJIeOreHOBbIN, HEOr€HOBBIN, aHTPONOT€HOBBIN. XapakTepUCTUKA KJIUMaTa 1 P 1'&?’_ %1'50’
OPTAHHUECKOro MHpA re0JIOTMYECKUX MPOIECCOB. OCIEOBHHe 3Tambl SBOJIOLMH PACTUTEIBLHOTO U )KUBOTHOTO
mupa. ApoMop(o3bl y pacTeHui U )KUBOTHBIX. [losiBIEHE, pacliBeT U BEIMUPAHUE
Ha 3emJie, pa3BUTHE
TPYMI KUBBIX OPTaHU3MOB.
KU3HH TI0 SpaM 1 Hemonctpauuu: TaGnuiel u cxembl: «Pa3BUTHE OPraHUYECKOTO MUPAY,
Hepruoaam re0XpOHOJIOTMYECKas Ta0IuIa; KoeKus «DOpMbI COXPAaHHOCTH MCKOMAEMBIX
JKUBOTHBIX U PACTEHUNY.
IIpakTnyeckoe 3ansiTHe: JIP 1-33, M1-50,
N3yueHue nckomaemMbix OCTATKOB PACTEHUM U )KUBOTHBIX B KOJUIEKIIUSIX I11-10
Conepxanue y4eOHOro Marepuaja
CucreMa OpraHMYeCKOro MHUpa Kak OTpakeHue 3BOoIuH. OCHOBHBIE
Tema 2.3. CHUCTEMAaTUYECKHUE TPYIIbl OPraHU3MOB.
CoBpeMeHHAs CHCTEMA Hemonctpamuu: Tabmuib! u cxembl: «COBpeMEHHast CHCTEMa OPraHUeCKOro MHpay
OPIAHATECKOro MADA. DBOJIIOLMS YesloBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3Butue npeacraBieHui o JIP 1-33, M1-50,
MIPOUCXOXKICHUN YeloBeKa. MeTobl u3yueHus: anTpornoreHe3a. CXoJCTBa U pa3inyus
OBOJIIONYS YEJIOBEKA I11-10
YeJoBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MOJI0KEHNE YEeJIOBEKa.
(anponorenes) Jemonctparmu: IToprpetsi: U. JlapBuH.
Tabmuie! 1 cxeMbl: «CpaBHEHHE AHATOMUYECKUX YEPT CTPOCHUSI YEIOBEKA U
4eII0BEKOOOPa3HBIX 00€3bsTHY.
Conepxanue y4eOHOro Marepuasa
JBuxyrnue cuisl (pakTopbl) aHTpornorenesa. HacinencTBeHHass H3MEHYUBOCTh U
Tema 2.4. JIBmxymne | ecrectBeHHHI 0T60p. OOIIECTBEHHBI 00pa3 KU3HH, H3TOTOBICHNE OPYAMil TPyHa, JIP 1-33, M1-50,
cutbl (haKkTOpHhI) MBIIILJICHUE, PEUb. I11-10

AHTPOIIOTCHE3

Hemonctpanuu: Tabmuibl u cxembl: «CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHHS
YeloBeKa U YeJI0BEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa TAIIEOHTOIOTHIECKIX
HAXOJIOK MPEJAKOB COBPEMEHHOI'0 YEJIOBEKa»




Conepxanue y4eOHOro Marepuasa
OcHOBHBIE CTaIUU U BETBY 3BOJIOLUYU YEJI0BEKA: aBCTPATIONUTEKH, YENOBEK yMEIbIH,
UYenosek npsamoxoaamuii, Yenosek HeaHAepTanbCKuil, YenoBek pa3yMHbIN

Tema 2.5. OcnoBHbIE COBpEMEHHOT0 Thna. Haxoaku ncKonmaeMbIX OCTaHKOB, BPEMSI CYIIIECTBOBAHMS, JIP 1-33, M1-50,
CTaAru¥ 3BOJIOIINHA 00J1aCTh pacpocTpaHeHus, 00bEM roJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHSL. 0,5 I11-10
JeJ0BeKa JleMoHCTpauu:

Tabmus! u cxeMbl: «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXO/I0K MTPEIKOB

COBPEMEHHOT0 4eJIOBEKa», «/IpeBHelne moan», «pesnue moan», «llepseie

COBPEMEHHBIE JIFO TN

Conepxanue y4eOHOro Marepuaja
Tema 2.6. Yenoseueckne packl. OCHOBHBIC OOJIBIIIME PaChl: €BpONCONIHAS (€Bpa3uiicKas), HErpo-
Yenoseveckue pachl 1 | apcrpanoungHas (3KBaTopuaabHast), MOHIOJOMIHAS (a3UaTCKO-aMepUKaHCKas ). YepThl 0,5 P 1-33, M1-50,
MPUPOAHBIE aJaNTalllK | NPUCIOCOOIEHHOCTH MPEACTaBUTENEH UETOBEUECKUX pac K YCIOBHIM CYIIECTBOBAHUS. I1-10
yelroBeKa EnuncrBo yenoBeueckux pac. Kputuka coruanbHOro 1apBUHU3MA U pacu3Ma.

Jemonctpanmn: Tabmauibl u cxeMbl: «HenoBeueckue pach»

3 PA3JEJIL. Opranu3Msbl 1 OKpY:KaIlas cpena

Conep:xxanue y4e0HOro MmaTepuaJja

DKOJIOTHS KaK HayKa. 3aJauu U pa3ielibl 3KoJOTHH. MeTobl SKOJIOTUYECKUX
Tema 3.1. DKonorus MCCIEI0BAHUI. DKOJOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.
KaK HayKa. Hemoncrpauuu: [oprpersr: A. I'ym6omasar, K. @. Pynbe, 3. 'ekkens. TP 1-33. M1-50
Cpezibt 06HTaHHS Tabmuip! u cxembl: kKapTa «IIpupoaHbIe 30HBI 3eMITHY HI’- 10 ’

Cpenpbl oOuTaHus OPraHU3MOB: BOAHASI, HA3EMHO-BO3AYIIIHASI, TOUYBEHHAS, 0,5
JkoJIoTHeCKue BHYTpHOpTraHu3MeHHas. DKkonorunueckue ¢pakropsl. Kimaccudukamus 3K0I0riaecKux
(axropsi dakTopoB: abHOTHYECKHE, GHOTHUECKNE M aHTPOIIOTeHHBIE. J{eiicTBHE KOIOrHUeCKIX

(axTOpPOB HA OPraHU3MBI.

Jemonctpanmu: Tabauibl u cxembl: «Cpeapl 0OUTaHHS OPTaHU3MOBY

Conepxanue y4eOHOro Marepuaja
Tema 3.2. Abuotnueckue (pakToOpbl: CBET, TEMIEPATypa, BIAXKHOCTb. DOTONEPUOAU3M. JIP 1-33, M1-50,
Abunoruueckue ITpucnocobaeHus opraHu3MoB K AeHCTBUIO a0HOTHUYECKUX (pakTopoB. buonoruueckue 0,5 I1-10
(hakTopsI PUTMBI.

Jemoncrpanuu: Tabnuiel u cxembl: «DOTOMEPHOTUZMY.




IIpakTHYecKoe 3aHATHE:
1. Mopdonornueckre 0COOEHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTAHUS
2. BinsiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB KoJieyca

JIP 1-33, M1-50,
I11-10

Tema 3.3. buoruueckue
(bakxTopsl

Conep:xxanue y4e0OHOro MmaTepuaJja

Buotnueckue dakropsl. Buapl OnoTryeckux B3auMOJCHCTBUI: KOHKYPEHIIUS,
XUIIHAYECTBO, CUMOUO03 U ero ¢opmsl. [lapasutusm, koonepanus, MyTyaliusm,
KOMMEHCAIIU3M (KBapTUPAHCTBO, HAXJICOHNYECTBO). AMEHCATN3M, HEUTpaTH3M.
3HaueHne OMOTHYECKUX B3aUMOICUCTBUN IS CYIIECTBOBAHMS OPraHU3MOB B
MIPUPOTHBIX COOOIIECTBAX.

Jemoncrpanuu: Tabnuiiel u cxembl: «IIuieBbIe menm»

0,5

JIP 1-33, M1-50,
IT1-10

Tema 3.4.
OKOJIOTHYECKHE
XapaKTEePUCTUKU BUIA U
MOMYJIALIMHI

Conep:xxanue y4e0OHOro MmaTepuaJja

OKOJIOTUYECKUE XapAKTEPUCTUKU NOMYIAUU. OCHOBHBIE IOKA3aTENN MOMYJISILINN:
YHUCIIEHHOCTb, MJIOTHOCTb, POK/IaEMOCTh, CMEPTHOCTB, PUPOCT, MUTpaLud. JuHaMuKa
YHMCJIEHHOCTH MOMYJISILIMY U €€ PeryJIsiusl.

Hemonctpammu: Tabmuibl u cxemsl: «llomymsiuny, «3aKOHOMEPHOCTH POCTa
YHCICHHOCTH NONYJISIIHA HHPY30pUU-TY(DEIbKID)

0,5

JIP 1-33, M1-50,
IT1-10

IIpakTnyeckoe 3ansiTHe:
[Toncy€r mIOTHOCTH MOMYJIALMI Pa3HbIX BUIOB PACTCHUM.

JIP 1-33, M1-50,
IT1-10

4 PA3JIEJI. Coo01iecTBa U 3K0JI0rHYECKHE CUCTEMbI




Tema 4.1. CooOmecTBa

Conepxanue y4eOHOro Marepuasa

Coo0611ecTBO opranu3mMoB — Ouo1eH03. CTPYKTYphl OMOIIEH03a: BHI0BAs,
pOCTpaHCTBEHHas, Tpouueckas (rmumieBas). Bunbl-nromuHanTel. CBs3M B OHOIIEHO3E.
JeMoHCcTpanuu:

Tabmuupl u cxembl: «[lumieBsie nenuy, «bUOIEHO3: COCTaB U CTPYKTYPa»
DKOJOTUYeCcKHe CUCTEMBI (3KOocHcTeMbl). [loHsTHE 00 SKOCUCTEME U OMOTEOIIEHO3E.

OpPraHu3MoOB. DYHKIIMOHAJIbHBIE KOMIOHEHTHI YKOCUCTEMBI: TPOAYLEHThI, KOHCYMEHTHI, PEAYLICHTHI. JIP 1-33, M1-50,
DKOCUCTEMBI U KpyroBopot BemecTB 1 MOTOK YHEPTHH B SKOcUcTeMe. Tpodudeckue (MUIIeBbIC) 1 I11-10
3aKOHOMEPHOCTH UX ypoBHHM 3KocucTeMbl. [Inmesbie nienu u cetu. OCHOBHBIE MTOKA3ATENN 3KOCUCTEMBI:
CYIIIECTBOBAHMS Oromacca, MPOIYKIUs. DKOJIOTHUECKHE TUPAMHUIBL: IPOIYKIIUHU, YACICHHOCTH,

6uomaccel. CBOMCTBA DKOCUCTEM: YCTOWUHNBOCTD, CAMOPETYJISAIINS, pa3BUTHE.

Cykueccusi.

Hemouctpanuu: [Toptpetrsr: A. JIx. Tencnu, B. H. Cykaués.

Tabmuret u cxemsl: «[Ipupoansie coobmiecTBay, «Llenu nmutanmsy, « IKoIorudecKas

nUpaMHIa»

Conepxanue y4eOHOro Marepuasa

DKOCHUCTEMBI PEK U 03€p. DKOCHUCTEMA XBOMHOTO WJIM IIMPOKOJIUCTBEHHOIO JIeca.

JemoHcTpanuu:
Tema 4.3. IIpupoHbIC | TaGmuisl 1 cxeMbl: «IKOCHCTEMA IIHPOKOIHCTBEHHOTO J1eCay, «DKOCHCTEeMa
9KOCHCTEMBI. XBOMHOrO jiecay, «buoieHo3 Bogoémay. 0,5 JIP 1-33, M1-50,
AHTpPOIIOT€HHBIE AHTPONOTreHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pboskocucTeMbl. buonornueckoe u I1-10
KOCHCTEMBI X035CTBEHHOE 3HaYEHHE arpo3KOCHCTEM U ypboskocucTeM. bruopasHoobpasue kak

dakrop ycroitunBoctu 3kocucteM. CoxpaHeHHEe OMOIOTHYECKOTO pa3HOO0pa3us Ha
3emire.
JemoncTpanmu: TaOIuIbl U CXeMbl: «ATPOIICHO3Y.




Tema 4.4. buocdepa —

Conepxanue y4eOHOro Marepuasa
VYuenue B. . Bepnazackoro o 6uocdepe. ['panuiibl, coctaB u CTpyKTypa 6uochepsl.
XKusoe BemecTBo u ero pynkun. OcodeHHOCTH Orochepsl Kak r1o0aNIbHOM

TI00aTbHAs 9KOCHUCTEMBI. J[MHaMUYeCcKoe paBHOBECHE M OOpaTHas CBs3b B OHocdepe.
5KOCHCTEMA 3EMIIH. Hemoncrpauuu: [loprpersr: B. U. Bepnanckuid. 1 P 1-33, M1-50,
3aKOHOMEPHOCTH Tabmuub! u cxembl: «O01mas cTpykTypa 6uocdeps», «PacrnpocTpaHeHne KU3HH B IT1-10
CYILIECTBOBAHUS o6uocepey, «O30HOBBIN FKpaH Ouochepb»
6rocdeps KpyroBopoTs! BemecTB 1 OMOre0XMMHYECKUE IIUKITBI AJIEMEHTOB (yriiepoa, a3oTa).

3oHanbHOCTH OMocdepsl. OcHOBHBIE OMOMBI cymu. JlemoHcTparuu: Tabnuis! 1

cxembl: «KpyroBopot yrieposa B 6uochepe», «kKpyroBopot a3ora B Ipupoae»

Conep:xxanue y4e0OHOro MmaTepuaJja

YenoeyecTBo B Onocepe 3emian. AHTpOIIOreHHbIE U3MEHEeHus B Ouocgepe.

['moGasbHBIEC PKOJIOTUYECKHUE TPOOIEMBI.
Tema 4.5. Hemoncrpauuu: Tabnuie! u cxemsl: «lIpuMepHbIe aHTPOIOr€HHBIE BO3ACHCTBHS Ha
YenoBeuecTBo B npUPOy», «BakHEHIIINe NICTOYHUKH 3arpsI3HEHUS BO31yXa M TPYHTOBBIX BOJIY,
ouocdepe 3emim. «[TouBa — BakHeimas coctapistomas 6uocdeprr», «DakTOPhI Jerpagaly MOYBY, 0,5 P 1-33, M1-50,
CocymiecTBoBaHUE «ITapaukoBbIit 3G dexT», «DakTOphl paTMOaKTUBHOTO 3arpsi3HeHHs Onochepry; IT1-10
IPUPOIBI U Kpacnas kuura PO, nzobpakeHus1 oXpaHsIeMbIX BUIOB PACTCHUN U )KUBOTHBIX
YeoBeUYeCTBA CocyecTBoBaHue NpUPObI U yeraoBedecTBa. CoxpaHeHHe OMOpa3HOO0pa3us Kak

OCHOBa ycToitunBoctu 6uocdepsl. OCHOBa pallMOHAIBLHOIO YIIPABICHUS TPUPOIHBIMU

pecypca MU U UX UCTOIb30BaHue. JloCTHKeHHs OMOIOTUY M OXpaHa IPUPO/IbI.

Jemonctpanmn: Tabmuiiel u cxembl: «bruocdepa u 4emoBek»

[TpomesxxyTounas arrectauus - TupdepeHInpPOBaHHBINA 3a4eT
Bcero: 56




3. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI YYEBHOI'O ITPE/IMETA

3.1.MaTepuajibHO-TEXHHYECKOE o0ecnevyeHre MPorpaMmMbl y4eOHOr 0 nmpeamera

YyeOHass ayauTopusi I TMPOBEACHUS 3aHATUA BCEX BHIOB, MPEAYCMOTPEHHBIX
00pa30BaTeNbHON MPOrPaMMOiA, B TOM YHCIIE TPYIIOBBIX U HHIWBUTYaTbHBIX KOHCYIbTAIUH,
TEKYIIET0 KOHTPOJII ¥ TPOMEXKYTOYHOH aTTeCTallid, OCHAIICHHAs O0OpYIOBaHUEM,
TEXHUYECKHUMH CpPEICTBaMU OOy4YeHUsT ¥ MarephalaMH, YYUTHIBAIOIIMMH TpeOOBaHUs
MEXTyHAPOIHBIX CTAaHIAPTOB

Crnenuanu3upoBaHHas MeOeIb:

KOMIUIEKT yaeOHOM Mebenu (CTO, CTY) IO KOJIMYECTBY 00yUarOIIMXCsl; KOMILIEKT MEeOeTH TS
MperoaaBaTelis; MapKepHas JOcKa.

TexHU4eckne cpecTBa 00yICHUS:

KOMITBIOTEP B cOOpe IS peroaaBaTeis, IPOeKTOp, IKPaH.

[lepevyeHp IMIIEH3MOHHOTO IPOTPAMMHOIO OOECIIEUYEHHUs, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOJICTBA!

Windows 10, Koncynsrantlntoc, Cuctema TAPAHT, Kaspersky Endpoint Security.
KomMmmbroTepHas TeXHUKA C MOAKIIOYCHHEM K ceT «HTepHEeT» W JOCTYIIOM B AJIEKTPOHHYIO
nH(popMannoHHO-00pa3oBaTeNbHyI0 cpeny MMY.

VYuebHas ayauTopuss JUISI TPOBENEHUS 3aHATUH BCEX BUAOB, MPEIyCMOTPEHHBIX
00pa3oBaTeNbHON MPOrpaMMOM, B TOM YHCIIE TPYIIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTALUMH,
TEKyLIEro KOHTPOJII U MPOMEXKYTOYHOM aTTecTallud, OCHAIIEHHas O0OpYAOBaHUEM,
TEXHUYECKHMMHU CpeACTBaMH OOydYeHHs] W MaTepualaMH, YYUTHIBAIOIIMMU TpeOOBaHMUS
MEXKIYHAPOAHBIX CTaHAapTOB, B T.4. i jaul ¢ OB3 u uHBanuagamu, OCHaIllCHHAs
000pyZI0BaHUEM U TEXHUUECKUMH CPEJICTBAMH O0yUCHHS

Crnenmanmu3upoBaHHas MeOeIb 1 000pYIOBaHHE:

KOMIUIEKT Y4eOHOI Mebenu (CToJ, CTYN) MO KOJIMYECTBY OOYYaIOUIMXCS, B T.4. aJalTUBHAs
napra a1 gun ¢ OB3 v nHBanugamu; KOMIUIEKT MeOenn A MpenojaBaTes; MapKepHas
JI0CKa; UHTEPAKTUBHAS JJOCKA; IEPEHOCHbIE HACTOJIbHBIC UTPhI: IIAXMATHI, IIAIIKH, TAKTUIbHbIE
IIAIIKY, TAKTUJIBHBIE [IaXMAaThI.

Texuuueckue cpencTBa 00ydeHus:

KOMIIBIOTEP B cOOpE Ul NMPENOAaBaTeis; KOJIOHKU; IPOEKTOP, KOMIIBIOTEP B cOOpe s JIULL €
HapyLmIeHWsIMA  3peHusi ¢ KiaBuaTypoil bpaiinsa, mnepeHocHoe o0opyaoBaHue —ais
cimabocipIanmx: HHAYKIHOHHAs cuctema (nHayknuonHas netiis) LOOPHEAR-150.
[lepevyeHp JUIEH3MOHHOTO TMPOTPAMMHOIO OOECIEUYEHHUs, B TOM YHCIE OTEYECTBEHHOIO
IIPOU3BOJICTBA!

Windows 10, Koncynerantllmtoc, Cucrema TAPAHT, Kaspersky Endpoint Security.
KomnbroTepHasi TEXHUKaA C MOJAKIIOYEHNEM K ceTu «/HTepHeT» n AOCTYNOM B 3JIEKTPOHHYIO
nH(OpPMAIMOHHO-00pa3oBaTebHylo cpeny MMYVY.

bubnuoTeka (YMTANBHBIN 3aJ1, TOMEIICHHE JIJI1 CAMOCTOSTEIILHON PabOThI 00yUJarOIIIXCs).
Crenuanu3upoBaHHas MeOeIb:

KOMIUICKT y4eOHOM MeOemnu, B T.4. afanTUBHbBIE mapThl a1 aull ¢ OB3 u naBamuaoB.
TexHuueckue cpeacTBa 0OyICHHS:

KOMITHIOTEPHI B cOope; TeneBu30p Sharp; GecripoBoanas kinaBuarypa Clevy ¢ Gonbmmmu sipko
OKpAIIEHHBIMU KHOTIKAMHU M Pa3AeUTENIeM IS JIUI C HAPYIICHUSIMH OTIOPHO-JBUTATEIHLHOTO
amnmapara; posuiep, 3aMEeHSIOUINI KOMIbIOTEPHYIO MBIIIb, JJIS JHI] ¢ HAPYUICHUSIMH OIOpPHO-
JBUTATEIBHOTO amnmapara; BHACOYBEIUYHTENh JICKTPOHHBIA PYYHOH, MO3BOJISIOMIUNA YUTATh
CTa0OBUIAIIAM JIIOJISIM TUIOCKOIICYATHBIM TEKCT Ha MOHHUTOpPE (PKpaHE) C BO3MOXKHOCTHIO
YBEJIMYEHUs TEKCTa; MOpTaTUBHBIN auciiei bpaitng Focus 14 Blue, Bkimovaromuii TodueyHyio
KJIaBHATYypPy, BO3MOXHOCTH noAkaoueHus K [1K; knaBuarypa co mpudrom bpaiins; HaylmHUKY;
KOJIOHKH.




[lepeyeHp JUIEH3MOHHOTO TMPOTPAMMHOIO OOECIEUYEeHHUsi, B TOM YHCIE OTE€YECTBEHHOIO
IIPOM3BOICTBA:

Windows 10, Microsoft Office, Koncynsrantllmtoc, Cucrema 'APAHT, Kaspersky Endpoint
Security.

KomnbroTepHast TeXHUKA C MOJKIIOYEHHUEM K ceTH «HTepHeT» U JOCTYNOM B 3JIEKTPOHHYIO
nH(pOopMannoHHO-00pa3oBaTeNbHyI0 cpeny MMY

[Tomernenue a1 cCaMOCTOSATENHHON pabOThI 00YJIaArOIITUXCSI.

Crenmanu3upoBaHHas MeOeIb:

KOMIUIEKT yaeOHOM MeOenu (CTO, CTY) IO KOJIMYECTBY 00yUarOIIMXCsl; KOMILIEKT MEeOEeTH TS
MperoaBaTelis; MapKepHas JOcKa.

TexHU4eckne cpecTBa O0yICHUS:

KOMIIBIOTEp B cOOpe AJIs pernoiaBaTesis; KOMIbIOTEpHI B cOope At 00y4yaronmxcsi; KOJIOHKH;
MIPOEKTOP, IKPaH.

[lepeueHb IMIIEH3MOHHOTO MPOTPAMMHOTO OOECIEYeHHsS, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOJICTBA!

Windows Server 2016, Windows 10, Microsoft Office, Koncynprantllmtoc, Cucrema
I'’APAHT, Kaspersky Endpoint Security.

KomMmmbroTepHas TeXHUKA C MOAKIIOYCHHEM K ceT «MHTepHEeT» W JOCTYIIOM B AJIEKTPOHHYIO
nH(pOopMannoOHHO-00pa3oBaTeIbHYI0 cpeny MMY.

3.2. UndopmanuonHoe odecriedeHne 00yueHust
OcHoBHas1 iuTEpaTypa:

1. buonorus. ba3osblil u yrmyOnennsiii ypoBau: 10—11 kmaccsl : y4eOHUK IJIsi CPEIHETO
obmiero oopaszosanus / B. H. fApeirun [u np.] ; mox obmeit penakuueit B. H. SIpeirnna. —
2-e u3a., mepepab. m gon. — Mocksa : M3marensctBo IOpaiit, 2023. — 380 c. —
(O6mmeobpaszoBarenbHbii MUKT). — [ISBN 978-5-534-16228-8. — TeKcCT : 3IeKTPOHHBIH //
ObpazosarenbHas iatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/530646

2. OOyxoB, /. K. buomorms: kieTku ¥ TKaHU : ydeOHOe TMocobue s CpeIHero

npodeccuonanbHoro obpaszoBanusi/ JI. K. O6yxos, B. H. KupunenkoBa. — 3-e wusn.,
nepepab. wu gom.— MockBa: MzmarensctBo  FOpaiit, 2023.— 358c.—
(IIpodeccuonansnoe  obpazoBanue). — ISBN 978-5-534-07499-4. —  Tekcr

AIIEKTPOHHBIN /! O6pa3oBarenbHas iatdopma IOpaiit [caiT]. —

URL: https://urait.ru/bcode/516336

JonosHuTeIbLHASA JUTEpPaTypa:

1. Janunos-anunbsn, B. M. Dkomorus : y4eOHMK ¥ TNPAKTUKYM Ui CPEIHETO
npodeccuonansHoro oopazosanus / H. H. Mutuna, b. M. ManaiieHkoB ; o peiakiuei

B. . Nanunosa-/lanunesana. — Mocksa : W3znatensctBo HOpaiit, 2023. — 363 c. —
(ITpoeccronanbnoe  obpazoBanue). — ISBN 978-5-9916-9826-9. —  Tekcr
AIEKTPOHHBIN /! Ob6pa3oBarenbHas iatdopma IOpaiit [caiT]. —

URL: https://urait.ru/bcode/513345
2. T'eneruka : yueOHUK a1 cpennero nmpodeccruonanbroro oopazosanus / I1. C. Katmakos,
B. I1. 'aBpunienko, A. B. bymos, E. . AaucumoBa; mnox oOmeir pegakuuei

I1. C. KarmakoBa. — MockBa: M3znmarensctBo  FOpaiit, 2023.— 278 c.—
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-15576-1. — Tekcr




anekTpoHHbI  //  OOpa3oBaTenbHas miathpopma  FOpait [caiiT]. —
URL: https://urait.ru/bcode/519249

3. OOyxos, /J.K. buomorus: KkiIeTKM H TKaHU : ydyeOHoe mocoOue s CpeaHero

npodeccuonanbHoro obpazosanus / 1. K. O6yxos, B. H. Kupunenkoa. — 3-e u3n.,
nepepab. u gom. — MockBa: M3parensctBo  IOpaiit, 2023.— 358 c.—
(ITpoeccronanbnoe  obpazoBanue). — ISBN 978-5-534-07499-4. —  Tekcr

anekTpoHHBI  //  OOpaszoBarenbHas  minardgopma  FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/516336

DJIeKTPOHHbIE U3IaHUS
®enepanbublil mopran "Poccuiickoe obpazosanue” (http:/www.edu.ru/);
Nudopmanmonnas cucrema "EnwHoe OKHO 1oCTyma K oOpa3oBaTelnbHBIM pecypcam"
(http://window.edu.ru/);
3. Enmnas xomrekmus mudpoBeix o0pazoBarenbHbIX pecypcoB (http://school-collection.edu.ru/)

N —

ITeuaTHbIe N3HaAHUA:

1. buonorus. [Taceunuk B.B. Kamenckwnit A.A. Py6mioB A.M. u apyrue/Ilon pen. [Taceunuka B.B.
10 xn."UznatenserBo "[IpocBemenue"” (DenepanbHblil mepedeHs yueOHUKOB) 2023 T.

2. buonorus. [Naceunuk B.B. Kamenckuit A.A. Pyonos A.M. u npyrue/Ilox pen. [laceunnka B.B.
11 k.. "U3narenscTBo "llpocemenne” (DenaepanpHblii nepedeHsb yaeOHUKOB) 2023 T.

3. buonorus. buonornueckue cucrtembl u npoueccol. TepemoB A.B. IlerpocoBa P.A. 10 k.
"NznarensctBo "llpocBemenne"” (PenepanpHblii nepeueHb yueOHnkoB) 2023 T.

4. buonorusi. buonoruueckue cucremsl U mnporecchl. TepemoB A.B. IlerpocoBa P.A. 11
ki1."M3natensctBo "IlpocBenienue” (OeaepanbHplii iepedyeHb yaeOHnKoB) 2023 T.

3.3.Peasu3anus 3JieMeHTOB NPAKTHYECKO MOATOTOBKH

[IpakTUdeckass MOATOTOBKA NPU peau3allid YYeOHBIX MPEAMETOB, KypCOB, IUCIHILTHH
(Momynel) oOpraHu3yercs IIyTeM MpPOBEACHUS TPAKTUYCCKUX 3aHATHH, MPAKTUKYMOB,
7abopaTOpHBIX  pabOT W MHBIX  AHAJOTMYHBIX  BHUJIOB  y4eOHOW  JesATEIbHOCTH,
NpeIyCMaTPUBAIOIINX yJacTHE OOYYaIOIIMXCs B BBHIMOJHEHUH OTIEIBHBIX JJIEMEHTOB padoT,
CBSI3aHHBIX ¢ OynyIiei mpodeccuoHaIbHOMN ACSITEIIBHOCTHIO.

[IpakTUyeckas MOATOTOBKA MOXKET BKIIOYATh B C€Os OTIENBHBIC 3aHATHUS JICKIIMOHHOTO
TUTA, KOTOpbIE TMPEAYyCMaTPUBAIOT TepeAady ydeOHoW wuHOpMaAuu 0O0ydJaromuMcs,
HEOOXOAMMOM Il TOCJEAYIONIETO  BBIMIOJIHEHWS  pa0OT, CBA3aHHBIX C  Oymymei
poeCCUOHATILHOMN I TEILHOCTHIO.

3.4.BocnuraTesibHAs COCTABJISIOLIAS IPOTPAMMBbI
BocrnurarenbHas cuctema B YHUBEpCHTETE HampaplieHa Ha (GOPMUPOBAHHE U Pa3BUTHE
WHTEJUICKTYaJIbHOM, KYJIBTYpHOH, TBOpPYECKOW, HPABCTBEHHOW JIMYHOCTH OOYyYaromerocs,
OyIylIero CrenraiucTa, COUYeTarIIero B cede npodeccuoHanbHble 3HaHUS U YMEHHSI, BBICOKHE
MOpajlbHblE U NaTPUOTHYECKHE KauecTBa, OO0JIAJaIoOUIero IpaBOBOMl M KOMMYHUKATHUBHOMN
KYJbTYpOil, aKTUBHOW IPakIaHCKOM MO3ULIUEH.
Vueonsii mnpeamer OVYII6.11 buonmorust cmocoOCTBYeT pa3BUTHIO JIMYHOCTHBIX
pe3ynbTatoB JIP 1-34 ¢ yuetom IIporpamMmMel BociuTaHUs 00Y4arOLIHXCS.

3.5 IlpuMeHeHHe 3JJIeKTPOHHOr0 OOy4YeHHs] W JMCTAHIHOHHBIX 00pa30BaTeIbHBIX
TEXHOJI0T Uil



[Tpu peanuzanuu 00pa3zoBaTeNbHON MporpaMMmbl 00pa3oBaTeibHAs OpraHU3alUsl BIIPaBe
NPUMEHSTh 3JeKTpoHHOe o0ydenne (D0) W AUCTAaHIMOHHBIE 00pa30BATEIbHBIE TEXHOJOTUU
(AOT).

[ox >neKTpOHHBIM 00ydYeHUEM TOHUMAETCS OPraHU3alus 00pa3oBaTEIbHOM 1A TEIbHOCTH
C TpUMEHEHHMEM coJepkamieiicss B 0azax MJaHHBIX W HCHOJB3YeMOH TpU peanu3aiiu
00pa3oBaTeNbHBIX MIPOrpaMM HH(POpMALIUK U 00ECTIeUUBAIOIINX ee 00paboTKy HH(OPMAIIMOHHBIX
TEXHOJIOTUH, TEXHUYECKUX CPEJICTB, a TaK)Ke MH(POPMAITMOHHO-TEIEKOMMYHHKAIIMOHHBIX CETEH,
o0ecreynBaOIIUX Iepeaady IO JUHHUSAM CBA3M YKa3aHHOW HH(OpMAalUU, B3aMMOJCHCTBHE
00yJaromuxcst U MeAaroruuyeckux padoTHUKOB. Iloj MUCTaHIIMOHHBIMH 00pa30BaTEIbHBIMU
TEXHOJIOTUSIMH TIOHUMAIOTCS 00pa3oBaTeNbHbIE TEXHOJIOTUH, pEaTn3yeMble B OCHOBHOM C
IpUMEHEHHEM HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CEeTeld IpH OINOCPEIOBAaHHOM (Ha
pPacCTOSTHUH ) B3aMMOICUCTBUH O0YUYaIOIIUXCS U MEJarorn4ecKux pabOTHUKOB.

3.6. OcoOenHoCcTH oOpraHu3anud o00pa3oBaTeJbHON JeATEJbHOCTH /JA JHMI C
OrPaHUYEeHHBIMHU BO3MOKHOCTAMM 310POBbSI

Apanranus pabodei mporpaMMBbl TUCIUTUTAHBI TPOBOIUTCS TIPU peaTU3aIiK aIall THBHON
o0pa3oBaTeNbHOW  TPOrpaMMbl  (IPU  TPEJAOCTABICHUH  WHIAWBHIYaIbHOH  MPOTPaMMbI
peadbunutaruu wiu abwmmtanuu (MITPA) waBanmma pa3pabarbiBaeTCs B COOTBETCTBHHU C €T0
NOTPEOHOCTSIMH) — B ILENIX OOECIEeYeHHs NpaBa WHBAIWAOB W JIMI] C OTPAHHMYCHHBIMH
BO3MOXXHOCTSIMH 3[IOPOBbSI Ha TIONY4YE€HHE MPO(ECCHOHAILHOTO O0pa30BaHMs, CO3JaHHS
HEOOXOAMMBIX JIJISl TIOTYYEHUSI CpeaHEro NMpodeCcCHOHaIBLHOTO 00pa30BaHMs YCIOBHM, a TaKKe
oOecTieyeHHsT TOCTMIKCHUSI OOYYalONIMMHUCS WHBAIMJAMH W JIUIIAMA C OTPAaHHYCHHBIMH
BO3MOXXHOCTSIMH 3JI0POBbSI Pe3yJIbTaTOB (POPMUPOBAHUS MPAKTHUECKOTO OIIBITA.

Wndopmanus o crieriuanbHbIX YCIOBUAX, CO3JaHHBIX IS 00YYalOIUXCs ¢ OTpaHUYECHHBIMHU
BO3MOXHOCTSIMH 3/I0pOBbsI, pa3MmelieHa Ha caiite MMY (http://www.mi.university).

s oOyuenust naBanuaoB 1 nul ¢ OB3, nMeromux HapyuieHus OMOPHO-JIBUTATEIBHOTO
amnmapara oOeCIeYHBAIOTCS YCIOBHS OECIpensITCTBEHHOIO JOCTyNa B y4eOHbIE MOMELICHHS,
CTOJIOBYIO, TYyaJIeTHBIE, APYrHe IMOMEIIeHHUs (HaJMuue MaHIyCOB, MOPYYHEW, pacHIMpEHHBIX
JBEPHBIX IIPOEMOB U JIp.).

3.7. O0opyaoBanue y4eOHOro kKaOMHeTa IJsi O00yYAWIUMXCH € PAa3JIHMYHBIMH BHIAMU
OrpaHUYEHUs] 310POBbSI
OcHamienne KaOWMHETa JOJDKHO OTBEYAaTh OCOOBIM 00pa3oBaTENbHBIM MOTPEOHOCTSIM

00y4aroInXcsi THBAIMJIOB U JIUII C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pOBbs. KaOuHeT nomkeH
OBITH OCHAIIICH 00OPYNIOBAHUEM M YY€OHBIMH MECTaMHU C TEXHUUYECKHUMH CPEICTBAMU OOYUCHUS
JUTsL 00YYarOIIUXCS C PA3TUYHBIMU BUAAMU OTPaHUYEHUHN 3J0OPOBBSI.

Kabuner, B KOTOpOM 00y4aroTCs JUIla ¢ HAPYIICHHEM CIIyXa, JODKEH OBITh 000pYyIOBaH
MHAYKIIMOHHBIMH CUCTEMaMH (MHAYKIIMOHHBIMH METISIMH).

Hns cmaboBumsamux  oOydaronmuxcsi B KaOMHETE TMpeaycMaTpUBAETCS  HaIudue
KOMIIBIOTEPHOW TEXHHMKH JJisi MpocMOTpa ydyeOHOW uH(OpManud Mpu TOMOIIM BHJIEO-
YBEJTUYHUTEIICH, NCIIOIB30BaHUE KJIaBHATYPHI co pudTom bpaiis.

Jns  oOywarommxcs ¢ HapylmieHHEM OIOPHO-JBHTATEIBHOTO — ammapara KaOWHeT
00opyayeTcs alanTUBHBIMH MMAPTaMH C PETYIUPOBKOM BBICOTHI.

BrleykasanHoe OCHAIIEHHE YCTAaHABIMBACTCS B KAOMHETE MPY HATUYHH 00y4aIOITUXCs IO
aJIalTUPOBAHHON 00pa3oBaTeNbHON IpOrpaMMe C y4YeTOM HMEIOIErocss TUMa HapylUIeHUH
3I0pPOBbS Y 00YJaroIIerocs.

[Ipu HEOOXOIUMOCTH MPEIOCTABIAIOTCS OSCIIATHO CIEIHalbHbIe YUeOHUKH U yueOHbIe
nocoOusi, nHas yueOHas nuteparypa. FiMeeTcs BO3SMOXKHOCTD IPEOCTABICHUS YCIYT aCCUCTEHTA,



okasbIBatouiero ooydaromumcs ¢ OB3 He0OX0IUMYI0 TEXHUYECKYIO TOMOIIb, B TOM YUCIIE YCIYT
CYpJIOTIEPEBOJUUKOB M TU(HIOCYPIOTIEPEBOINKOB.

3.8. ®opMBbI 1 METOBI KOHTPOJISA M OLICHKH Pe3y/1bTATOB 00y4eHus!

[Ipumensiemble mpu peanusanuu padoded mporpamMmbl (GOPMBI U METOJbI KOHTPOJIS
IPOBOJATCS C YIETOM OTPaHUUYCHHS 3/I0POBbs 00yUYAIOIIUXCSL.

Lenpio TeKyIero KOHTPOJS SBISIETCS CBOCBPEMEHHOE BBISBICHHE 3aTPYyIHEHHH U
OTCTaBaHMA, OOYYAIOIIErocs C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/0pOBbSI M BHECEHHE
KOPPEKTHBOB B y4EOHYIO NESITEIHHOCTD.

dopma NPOMEKYTOYHOH aTTECTAllMM YCTAHABIMBAETCS C YYETOM MHIMBHIYaJIbHBIX
NCUXO(PHU3HUECKUX OCOOCHHOCTEH OOy4JalomMXCsl HMHBAJIUAOB W JHMII C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBbsI (YCTHO, MUCHEMEHHO HAa OymMare, MMCbMEHHO Ha KOMIBIOTEpe, B hopMe
TECTUPOBAHUSA U T.IL.).

[Ipu npoBeaeHNN TPOMEKYTOUHOM aTTecTalluy 00yJaroeMycs PeI0CTaBIsAeTCs BpeMsl Ha
MOJTOTOBKY K OTBETY, YBEIMUCHHOE He 00Jiee UeM B TPU pa3a OT YCTAHOBJICHHOT'O JJIsl TOJITOTOBKH
K OTBETY 00yUaIOMIMUMCs, HE UMEIOIIUM OIPaHHUYEHHH MO0 COCTOSIHUIO 3/T0OPOBBSL.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O
INPEJIMETA

KouTponb u oOleHka pe3ylbTaTOB OCBOEHHUS Y4eOHOro TMpeAMeTa OCYIIECTBISIeTCs
IpernoJiaBaTesieM B IPOLECCe MPOBEACHHs yYeOHBIX 3aHATHH, TEKYIIETO0 M IPOMEKYTOYHOTO
KOHTPOJISL.

OCO6GHHOCTI/I OLCHKHU JIMYHOCTHBIX H MCTAIIPCAMCTHBIX PC3YJIbTATOB OCYHICCTBIISACTCA B
pamKax:

- TCKYyIIas OLCHKa (OCYH_IGCTBJIHGTCH npenoaaBaTcjiicM NPCUMYIICCTBCHHO Ha OCHOBC

€XeJIHEBHBIX Ha0JII0/IEHUH B X0/i€ YU€OHBIX 3aHATUN 1 BHEYPOUHON AESITEITLHOCTH);

- 3aIIUTa UHAUBUAYATLHOTO MPOEKTA (MIPU HATTUYHH);

- BHEIIIHHE HeNepcOHNUGUIIMPOBaHHbIE MOHUTOPHHTOBBIE nccienoBanus (BITP CIIO mns

OLICHKH METAIIPEIMETHBIX PE3YyIbTaTOB).

JlocTukeHne  CTyJEHTaMH MpPEIMETHBIX  pe3ylbTaTOB, YCBOCHHbIE 3HAHUSI U
npuoOpeTeHHbIE CTYACHTAaMH YMEHHS, OCYILIECTBIISCTCS CIEAYIOIMMHU (OopMaMU U METOAAMU
KOHTPOJISL.

Pe3yabTaThl 00y4yeHust Kpurepun ouenkn MeToabl OLleHKH
Buonorus" (6a30BbIit ypOBEHbB) Y cTHBIE OTBETHI OueHka B pamMKax
JIOJKHBI 00€CTIeunBaTh: OLICHUBAIOTCHA I10 TEKYIIETO KOHTPOJIA
II1- chopMUPOBAHHOCTH 3HAHUH O MECTE U | IATHOAIILHON CUCTEME. | Pe3y/IbTAaTOB
poJiu GUOJIOTUH B CHCTEME HayYHOTO 3HAHNUS; BEIIONIHEHHI
(YHKIMOHANEHOM TPAMOTHOCTH deloBeKa | O — OTJIMYHO, IPaMOTHO, 3aIaHMi LI
: MOJIHO U3JI0KEH .
JUISL peIlieHus KU3HEHHBIX PooJiem; CAMOCTOSTCILHOM
I12- c(OPMHPOBAHHOCTh ~ YMEHUS | MaTepHai paboTBI
pacKphIBaTh coJiepKaHue '
4 — xoporo,
OCHOBOITOJIararomux OHMOJIOTHYECKUX O]_IGHKa YCTHBIX
TEPMHHOB U MIOHATHIA: XKU3Hb, KJIETKA, TKaHp, | AOMYCKACTCA OtHa — ABC | - o
OIIMOKY B U3TIOKEHUHT
opraH, OpraHus3M, BHJ,  TOMYJALHUS, pPe3yIIBTATE YCTHBIX
PKOCHCTEMA, OHOILICHO3, onocdepa; Y TTHCEMEHHBIX
MeTaboIn3M (oOmeH BEIECTB u




IIpEBpALLCHUE SHEPTUn), romMeocTras
(camoperymsmus), OMOCHHTE3 Oerka,
CTPYKTypHasi OpraHU3allUsl >KUBBIX CHCTEM,
TUCKPETHOCTH, CaMOBOCITPOU3BEICHUE
(penponykuus), HACJIEACTBEHHOCTD,
M3MEHUYUBOCTb, SHEPTr03aBUCUMOCTb, POCT U
pa3BUTHE, ypOBHEBAs OpraHU3alNs;

13- chOPMHUPOBAHHOCTh  YMEHUS
pacKpbIBaTh coJiepyKaHue
OCHOBOTIOJIararomx OMOJOTUYECKUX
TEOpUi u TUIIOTES: KJIETOYHOM,
XPOMOCOMHOH, MYTallHOHHOM,
HBOJIIOIUOHHON, MPOUCXOXKICHHUS KHU3HH U
YeNoBeKa;

I14- c(OPMHPOBAHHOCTD YMEHHUS
pacKpbIBaTh OCHOBOIOJIararoIue
OMOJIOTHYECKHE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Menpnens, T. Moprana, H.U. BaBusoga,
D. Tekkenmsa, @. Mrwomnepa, K. bapa),

TPaHUIBI HUX TMPUMEHUMOCTH K IKUBBIM
CUCTEMaM;
[15- npuoOpereHue OMbITa MPUMEHEHUS

OCHOBHBIX METOJIOB HAYYHOTO IIO3HAHMUS,
UCIIOJIb3YEMBIX B OMOJIOTHH: HAOTIOACHHS U
OMHMCAHUsI J>KUBBIX CHCTEM, TIPOIECCOB U
SBIICHUW; OpraHM3allid U TPOBEACHUS
OMOJIOTHYECKOTO IKCIICPUMEHTA,
BBIJIBHOKCHUS BBISIBJICHUS
3aBHCHMOCTH MEXIY HCCIIeTyEeMbIMU
BEeJIMYMHAMU, OOBSICHEHHS  IOJTYYCHHBIX
pe3yiabTaToB U (HOPMYIUPOBAHUS BHIBOJIOB C
HCIIOJIb30BAaHUEM HAYYHBIX ITOHATUN, TEOPUHI
1 3aKOHOB;

[16- copmMupoBaHHOCTH YMEHHSI BBIACISATH
CYIIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK
MPOKAPUOT M JYKAPUOT; OJHOKJICTOYHBIX W
MHOTOKJICTOYHBIX ~ OPTaHU3MOB,  BHJIOB,
OMOTreOIICHO30B M DKOCHUCTEM; OCOOCHHOCTH
MPOIIECCOB OOMEHA BEIIECTB M MPEBPAICHUS
SHEPTUU B KIIETKE, dorocunTE3A,
MJIACTUYECKOTO M SHEPTETUIECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Meio3a,
OTUIOZIOTBOPEHUS, PA3BUTHUS  PA3MHOKECHHUS,
WHIUBUAYAIBHOTO  Pa3BUTUS  OpraHU3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO O0TOOpa, BUI000pa30BaHUSA,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB K Cpele
oOuTaHus, BIIMSIHUS KOMIIOHEHTOB
9KOCHCTEM, aHTPOIIOTCHHBIX W3MCHEHHH B
3KOCHCTEMAX CcBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB M MpeBpaIicHUue
SHEprum B buocdepe;

TUIIOTE3,

MaTepuana U peueBble
OILINOKU

3 — yAOBJIETBOPUTEIHLHO
(B 11€JI0M TE€Ma pacKphITa,
JIOTIYIIIEHBI peYeBbIC
OIIIMOKH)

2- HEyIOBJIIETBOPUTEIBLHO
(oOywarommiics He
MOJKET U3JI0KUTh
MaTepuan)

OLICHKH 3a TECTOBEIE
3a1aHUS OLICHUBAIOTCS
M0 KOJIMYECTBY
BBITTOJTHCHHBIX,
Hanpumep, 10 3agaHui.
10, —«5»
9,8, 7, -«4»
6,5 - «3»,

Mewusriie 5 3aganuii —2»

OIIPOCOB, KOTIa
HPOBEPSIOTCS
TEOPETUYCCKHE U
NPaKTUYCCKHE
3HaAHUA
00yJaromuxcs.

OrneHka
BBIIOJTHEHHBIX
TECTOB, TOKJIAJI0B,
Mpe3eHTalNM.




I17- c(OPMHPOBAHHOCTb  YMEHHUS
NPUMEHITh  [OJIyU€HHblE 3HAHUS  JUId
OOBSICHEHUSI OMOJIOTUYECKUX TPOIECCOB U
SBIIGHUW, I TPUHATHS MPAKTUYECKUX
pelIcHU B IOBCEIHEBHOW JKU3HU C LENbIO
o0ecrnieueHus 0e30MmacHOCTH CBOETO
3I0POBBS M 3I0POBbsI OKPYKAIOIIUX JTFOCH,
cOOIO/IEHNsT  3I0POBOTO  00pasza JKHU3HH,
HOpM rPaMOTHOTO MTOBE/ICHUS B
OKpYy>Karoleu MPUPOTHOMN cpene;
MMOHMMAaHUE HEOOXOAMMOCTH HUCIIOJIb30BAHUS
JTOCTHDKCHHH COBPEMEHHOW OHOJIOTHH U
OMOTEXHOIOTHIA TUTST paIMOHATILHOTO
MPUPOIONOIB30BAHUS;

I18- cdopmMHpPOBAaHHOCTH YMEHHUSI pelIaTh
OHMOJIOTHYeCcKHe 3aJauu, COCTaBJISTh
TCHOTUITUYECKUE CXEMBI CKPEIIMBAHUS IS
pa3HBIX TUIIOB HACIEIOBAaHUS MPHU3HAKOB Yy
OpPraHM3MOB, COCTaBJISATh CXEMbl IepeHoca
BEIIECTB U JHEPTUM B JKOCHUCTeMaxX (Ieru
MUTaHUS, TUILIEBbIE CETH);

I19- c(OPMHPOBAHHOCTb  YMEHUH
KPUTHYECKH  OLEHWBATh  HWH(OPMAIIHIO
OMOJIOTUYECKOTO cojiep KaHus,
BKITIOYAOIIYIO TICEBIOHAYYHBIC 3HAHUS W3
Pa3IUYHbBIX UCTOYHUKOB (cpencTBa
MaccoBOM nHpopmaruu, Hay4HO-
MOTYJISIPHbIE MaTepHabl);

UHTEPIPETUPOBATh  STHYECKUE  ACMEKTBI
COBPEMEHHBIX HCCIIEJIOBAaHUM B OMOJIOTHH,
MeIULMHE, OMOTEXHOJIOIMH; PacCMaTpUBaTh
r00abHBIE  HKOJIOTUYECKHE  MPOOIEMBI
COBPEMEHHOCTH, ¢dbopmHpoBaTh 1o
OTHOIICHHIO K HUM COOCTBEHHYIO TIO3HIIUIO;
I110- c(hOpMUPOBAHHOCTh  YMEHUU
co3llaBaThb COOCTBEHHbBIE IHCHBMEHHbBIE U
YCTHBIC COOOIIIeHNS Ha OCHOBE
OMOJIOTUYECKOI uHpopMauu u3
HECKOJIbKUX UCTOYHUKOB, IPaMOTHO
HCIIOJIb30BATh MTOHATUNHBIN arrapar
ouosiorum.

Jlnst aTTecTanyy 00y4aronuXxcst Ha COOTBETCTBUE UX MEPCOHATBHBIX JIOCTHKCHUN 00yUeHHUSI
no ydeOHOMYy TMpeaMeTy co3faercss (OHI OICHOYHBIX CPEICTB, ITO3BOJIIONINE OIEHHUTH
NpeMETHBIC (3HAHHUS U YMEHHsI) ¥ METalpeMETHBIC Pe3yJIbTaThlI.

OneHka JMYHOCTHBIX pE3YJIbTaTOB (B TOM YHCIE C Yy4eToM pabouell TporpaMMel
BOCIIUTaHMI) MOXKET OBITh MPOU3BE/ICHA C IPUMEHEHUEM CIIEIYIONINX (POPM OLCHUBAHUS:

- mepcoHUUIIMPOBAHHAS (JIEMOHCTPUPYIONIAS JOCTHXKCHHS KOHKPETHOTO 00YyYaromerocs);

- HenepcoHM(UIMpPOBaHHAS (XapaKTepu3ylollas IOCTIDKEHUS B YUeOHOH rpymme, y
KOHKPETHOTO MeIarOTHYeCKOT0 paboTHHKA, B 00pa30BaTeIbHON OpraHU3alliy B IIEJIOM);



- Ka4ecTBEHHas (M3MEpEHHAs: B HOMUHATUBHOM IIIKaJIe: €CTh/HET);

- KOJIMYECTBEHHAs (M3MEpEHHas!, HallpUMep, B paHTOBOM IIKasie: 00JbIe/MEHbIIE);

- MHTEerpajbHas (OIEHEHHAsl ¢ MOMOIIbI0 KOMIUIEKCHBIX TECTOB, MOPT(HOINO, BBHICTABOK,
MpEe3eHTALUN );

- nuddepeHnmpoBaHHas (OIIEHKA OTICITBHBIX aCTIEKTOB Pa3BUTHSA).

IIpu 5TOM MOrYyT IIpeayCMaTpUBATHLCS CIEAYIOLINE METOABI OLICHUBAHMUSL:

- HaOIIOAEHUE;

- OpT¢OIHO;

- OKCIIepTHAas OLICHKA,

- CTaHJapTU30BaHHBIC ONIPOCHUKU;

- IPOEKTUBHBIE METO/IBI;

- CaMOOIICHKA,

- aHAJIU3 TPOIYKTOB JACSITEIBHOCTH (ITPOCKTOB, MPAKTHYECKUX, TBOPUECKUX padOT) U T.1.
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