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1. OBIIIASI XAPAKTEPICTHUKA PABOYEN ITIPOrPAMMABI
YUYEBHOM JUCIIATIAHGI

1.1. MecTto AMCHMIUIMHBI B CTPYKType OCHOBHOW 00pa3oBaTe/IbHOMN
NPOrpaMMBbI:

YuebHast AUCIUMIUIMHA «ECTeCTBO3HAaHUE» SB/ISETCA yueOHbIM TPeJAMETOM TI0
BbIOOpY M3 00si3aTesbHOMN TipeaMeTHON ob6mactu «EctectBeHHble Hayku» PI'OC cpegHero
ob1ero obpa3oBaHusi.

B  mpodeccroHambHbIX  00pa30oBaTeNIbHBIX  OPraHU3alUsX,  peaTn3yIOIUX
oOpa3oBaTe/ibHYl0 MporpaMmy cpeziiHero o0inero obOpa3oBaHHsi B TMpefiefiax OCBOEHUs
[MICC3 CIIO Ha 6a3e ocHOBHOrO oOIero o6pa3oBaHusi, yuyeOHass AUCIUIUIMHA
«EcrecTBo3HaHMe» m3ydaeTcs B 001jeoOpa3oBaTesbHOM LiuKiIe yde6Horo raHa IITICC3
CIIO Ha 6a3e oOcCHOBHOTO 00mero obOpa3oBaHMs C TIOJydyeHHEM CpeJHero oOIero
obpazoBanus (I[TIICC3).

B yuebHbix mmaHax [MIICC3 mecto yueGHON AucHUIUIMHBI «ECTecTBO3HaHME» B
coctaBe 001Ie00pa3oBaTe/ibHbIX yueOHBIX JUCLIMIUIMH 10 BBIOOPY, (HOPMUPYEMBbIX U3
o0si3aTelbHBIX TIpeAMeTHBIX obmacteli PI'OC cpegHero oOiiero obOpa3oBaHus, [ist
crietanbHOCTH CITO «baHKOBCKOe fe1o».

YuebHast guciuruiiHa «EcCTecTBO3HaHWe» SIB/ISETCA yueOHbIM TIPEAMETOM TI0
BBIOOPY M3 00s3aTe/TbHOM TNpeaMeTHOM 006sactu «EctecTBeHHbIe HaykKu» PI'OC cpeaHero
ob111ero o6pa3oBaHHusI.

B  mpodeccroHanbHbIX — 00pa3oBaTesibHBIX  OpraHU3alvsX,  pear3yHLUX
obpa3oBaTe/ibHyI0 TPOrpaMMy Cpe/iHero o6imiero oOpa3oBaHUs B TpefiejlaXx OCBOEHUS
[MIICC3 CIIO Ha 6a3e ocHOBHOrO oOIero o6Opa3oBaHus, ydeOHast AUCIUIIIMHA
«EcTecTBO3HaHMe» u3ydaeTcs B 00ijeoOpa3oBaTesibHOM I[UK/Ie yueOHoro myaHa ITTTICC3
CIIO Ha 6a3e ocHOBHOrO o0iiero o6pa3oBaHWsI C TIOJyYeHWeM CpegHero oOIIero
obpa3zopanus (TITICC3).

B yuebHbix manax IMTICC3 mecto yuyeOHOW AuCHMITIMHBI «ECTeCTBO3HaHWE» B
coctaBe 001meobpa3oBaTe/IbHBIX YyueOHBIX AWCLUIUVIAH TI0 BBIOOPY, (OPMHpPyeMbIX W3
o0si3aTesibHBIX TIpeiMeTHbIX obsacteit ®T'OC cpesHero o0Omjero obpa3oBaHusi, [ijist
crnerranbHOCTU CITO «baHKOBCKOE e0».

1.2. IlnanupyeMsle pe3y/ibTaTbl 0CBOCHUSA JUCLUIL/IMHDI:

Cogepxxanne miporpamMMmbl  «EcTecTBO3HaHMe» HalpaBAeHO Ha JOCTIDKEHHUe
CNeyOLINX Lie/1ei:

- OCBOEHMe 3HaHWI O COBPeMEeHHOU eCTeCTBEHHOHAYYHOUM KapTHHEe MHpa U MeToJax

€CTeCTBeHHBIX HayK; 3HAaKOMCTBO C HanbOosiee Ba)KHBIMU W/ISIMHU U JOCTYDKEHUSIMU

€CTeCTBO3HAHMSI, OKa3aBLIMMH OTpejiesisifolllee BAWsSHUE Ha Pa3BUTHE TEeXHUKU U

TeXHOJIOTHA;

- OBJIa/IeHe YMEHUsIMU TPUMEHSTh TI0/TyueHHbIe 3HaHUS /i1 00BSICHEHUsT sIBJIeHUH

OKDY)KAIOIIero  MWpa, BOCTIPUSTHST MH(POPMALMM  eCTeCTBEHHOHAyYHOTO U

npodeCcCOHAbHO-3HAUUMOTO ~ COZIEP)KaHUs;  Pa3BUTHE  UHTE/UIEKTYasIbHbIX,

TBOPUECKMX CIIOCOOHOCTeM W KPUTHUECKOTO MBIIUIEHUST B XOJie TPOBe/eHUs

TIPOCTEMIIINX WCC/Ie[0OBAaHWM, aHa/iu3a sIBJIeHUN, BOCTIPDUSTHSI M WMHTepIrIpeTalyu

eCcTeCTBeHHOHaY4YHOU UH(OpMaIUY;
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- BOCTUTaHUe YOeXJeHHOCTH B BO3MOXXHOCTH TI03HAHHSI 3aKOHHOW MPUPOABI U
VCTIO/Bb30BaHUs [JOCTH)KEHUM eCTeCTBEHHBIX HayK JJ/s Pa3sBUTHS LIMBUIM3ALMUA U
TIOBBIILIEHUS KaueCTBa )KU3HY;

- TIpUMeHeHre eCTeCTBeHHOHAYUHbIX 3HaHUW B MpodeCcCrOHaNbHOU JiesiTeTbHOCTU U

TOBCE/IHEBHOM JKW3HU [yisi  obecrieueHuss 0e30MacHOCTH KU3HeZesATe/bHOCTY;

IPaMOTHOIO MCIIO/Ib30BaHUSI COBPEMEHHBIX TEeXHOJIOTMH; OXpaHbl 3[0POBb,

OKpY’KaroIllel Ccpejibl.

denepanbHbIM  TOCY/IapCTBEHHBIA 00pa3oBaTe/NbHBIA CTaHAAPT CpeHero 00Iero
oOpa3oBaHus, yTBEPXKJEHHbIM MPUKa3oM MuHHCTepcTBa 00pa30BaHUS U HayKu Poccuiickou
®epepaun ot 17 masi 2012 1. Ne. 413 ycraHaB/muBaeT TpeOOBaHMSI K JIMYHOCTHBIM,
MeTarnpeIMETHBIM ¥ TPeAMETHbIM pe3y/ibTaTaM OCBOEHHS O0ydYaroIUMKCS OCHOBHOM
o0pa3oBaTe/ibHOM IMPOTPaMMBI

JINYHOCTHBIE Ppe3y/IbTaThl OCBOEHHS OCHOBHOM 00pa3oBaTe/bHOM MPOrpaMMBI
00yvaromyMHUCS  [O/DKHBI  OTpaXkaTb T'OTOBHOCTb M CIHOCOOHOCTH — OOYyUaroIuXxcst
PYKOBO/ICTBOBaTbCs1 C(OPMUPOBAHHOW BHYTpeHHeH TMO3ULIMel JMYHOCTH, CUCTeMOMU
L[EHHOCTHBIX OpUEeHTAal[i, TO3UTHBHBIX BHYTPEHHHX YOeXJeHHH, COOTBETCTBYIOIIWX
TPaJULIMOHHBIM L[EHHOCTSIM POCCUMCKOTO 001[ecTBa, paclliipeHre >KU3HEHHOTO OMbiTa U
OIbITA [JeATe/IbHOCTA B IpOLiecCe peayu3aliyd OCHOBHBIX HallpaB/leHUM BOCIMTaTe/bHOU
JesaTe/IbHOCTH, B TOM UMCJIe B YaCTH:

- 2PA*COAHCKO20 B0CNUMAHUS:

Cc(OpPMHPOBAHHOCTh TPaXKJAHCKOM TMO3ULIMM 00ydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO UJieHa POCCUICKOTro 00I1[eCTBa;

OCO3HaHHe CBOMX KOHCTUTYLIMOHHBIX TpaB W 00si3aHHOCTeH, yBakeHHWe 3aKOHa U
NIpaBOMNOPSZIKA;

MIPUHSTHE TPAAWULMOHHBIX HAI[MOHAIbHBIX, 001jeue/ioBeYeCKUX T'yMaHUCTHUECKUX U
JleMOKpaTH4yeCKUX LIeHHOCTel;

TOTOBHOCTb ITPOTUBOCTOSITH H/I€0JIOTUM SKCTPEMH3Ma, HaljoHaIM3Ma, KceHodobuwy,
JUCKPMMHHALIMY 110 COLIMATbHBIM, PeJIMTH03HbIM, PaCCOBBIM, HAallMOHAIbHBIM MIPU3HAKaM;

TOTOBHOCTb BECTH COBMECTHYH) JledATelbHOCTb B HHTepecax TIpaXkJaHCKOro
o011ecTBa, yuaCcTBOBAaTh B CAaMOYIIPaB/IeHHH B 0011je00pa3oBaTe/IbHOM OpraHu3aliy;

yMeHHe B3auMOJeMCTBOBaTh C COLMa/JbHBIMA WHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKUMAMY U Ha3HaUeHueM;

TOTOBHOCTb K TYMaHUTapHOU 1 BOJIOHTEPCKOU J1esiTe/TbHOCTH;
- NAMpUOMuUYecKo20 80CNUMAHUSL:

c(OPMHPOBAHHOCTb POCCUICKOW TIpa)KJAaHCKOM MAeHTUUHOCTH, TaTPUOTU3Ma,
yBa)KeHUsI K CBOeMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Tiepesi POAMHOM, ropA0oCTH 3a CBOU
Kpaii, cBoto PosivHy, CBOI1 SI3bIK M KYJ/IBTYPY, TIPOILLJIOe Y HACTOosilliee MHOT'OHAIIMOHA/IbHOTO
Hapoza Poccuy;

L[EHHOCTHOe OTHOIIeHWe K TOCy/apCTBeHHbIM CHMBOJIaM, WCTOPUUECKOMY U
NIPUPOZHOMY Hac/e[ivto, MaMsITHUKaM, TPaJuLusM HapoZioB Poccuu, goctikeHusM Poccun
B HayKe, UCKYCCTBe, CTIOpPTe, TeXHOJIOTHSIX U TPY/Ie;

uzieliHass y6e)XleHHOCTb, TOTOBHOCTb K CIy)KeHHI0 W 3auure OTeuecTsa,
OTBETCTBEHHOCTh 3a ero cys0y;

- 0yXO8HO-HPABCMBEHHO20 80CNUMAHUSL:
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OCO3HaHWe [YXOBHBIX I1[eHHOCTeH PpOCCHUHCKOro Hapoza; ChOpMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUs, STUUECKOT0 TIOBeIeHUSI;

CMOCOOHOCTh ~ OLIEHWBaTh CUTyallMl0 W TIPUHHMMATh OCO3HAHHbIE  PpeIleHus,
OpPHEHTHPYSICh Ha MOPa/IbHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTH;

0CO3HaHMe JIMYHOTO BKJ/IaJja B IOCTPOEHHE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOILIEHWe K CBOUM pOAWTENsIM W (WIK) APYTAM ujieHaM CeMbH,
CO3[laHUI0 CeMbM HAa OCHOBE OCO3HAaHHOTO TIPUHATHSL LEHHOCTEM CEeMEeMHOW >KU3HU B
COOTBETCTBUH C TPAAULIMSIMU HapoZoB Poccuwy;

- acMemuy4ecKk020 80CNUMAHUSA:

3CTETUUECKOe OTHOILIEHHEe K MUDY, BK/IIOUAassICTeTUKY ~ ObITa,  HAy4HOTO U
TeXHUYECKOTO TBOPUYECTBA, CIIOPTa, TPY/a U 00I[eCTBEeHHBIX OTHOIIIEHUH;

CIIOCOOHOCTh BOCIIPUHUMATh PAa3/MuHble BU/BI MCKYCCTBA, TPAJULMA U TBOPYECTBO
CBOErO U JIPyTUX HapOZ0B, OLIyIlaTh SMOLIMOHA/IbHOE BO3/leHCTBYEe UCKYCCTBa;

yOe>KIeHHOCTh B 3HAUMMOCTH [IJIsl TMYHOCTH M 00IL[eCTBa OTeUeCTBEHHOTO U MHUPOBOTO
HCKYCCTBA, 3THUUECKUX KY/bTYPHBIX TPAULIMI U HAPOJHOTO TBOPUECTBA;

TOTOBHOCTb K CaMOBBIPDa)KEHUIO B pa3HbIX BHJAX MCKYCCTBA, CTpeMJIeHUe TpPOSBIATh
KauecTBa TBOPUECKOU TMUHOCTH;

- ¢usuyeckozo eocnumaHus:

Cc(OPMHUPOBAHHOCTh 3[]0POBOTO M 0e30macHOro oOpa3a >KU3HU, OTBETCTBEHHOTO
OTHOLLIEHUSI K CBOEMY 3/10POBbIO;

notpebHOCTE B (M3UYECKOM  COBEpIIEHCTBOBAHWHM,  3aHATUSIX  CTIIOPTHUBHO-
03/10pPOBUTE/THLHOM [1esiTe/IbHOCThIO;

aKTUBHOE HeTpUsiTUe BpeJHbIX TIPUBbIUEK M WHBbIX (OpM TIpUUMHEHHUs Bpeja
(br3MYeCcKoMy U MCUXUUYECKOMY 3/10POBbIO;

- mpy0d08020 860CNUMAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHHe L[eHHOCTU MacTepCTBa, TPY/[0/ro0ue

TOTOBHOCTb K aKTUBHOM /1eITe/TbHOCTH TeXHOJIOTUUECKOUW U COLIUAIbHOU
HarpaBIeHHOCTH, CITIOCOOHOCTh UHULIMUPOBATh, TVIAHUPOBATb U CAMOCTOSITE/THHO BBITIO/THSITh
TaKyo J1esiTeJTbHOCTb;

WHTepeC K pa3iuuHbiM chepam TmpodecCMOHaNbHOW — [1eiTeIbHOCTH, YMeHHue
COBepIlIaTh OCO3HaHHBINA BHIOOp Oyaymiel mnpodeccur W peanu30BBIBaTH COOCTBEHHBIE
JKU3HEHHbIe T/IaHbI;

TOTOBHOCTb M CITOCOOHOCTh K 00pa30BaHHIO M CaMO0OOpa30BAHHIO Ha TPOTSHKEHUH
BCeH >KU3HU;

- 9K0/102UYeCKO20 80OCNUMAHUSL:

Cc(OPMHUPOBAHHOCTb 3KOJIOTUUECKOM KYJbTYpPbl, MOHUMaHWe B/MSHHUS COLIMATbHO-
5KOHOMMUECKMX TPOLIeCCOB Ha COCTOsSIHME TPUPOJHOM U COLMa/JbHOW Cpefibl, OCO3HaHHe
r7100a7IbHOTO XapaKTepa KOJI0rMUeCcKuX mpobiem;

TMJIaHMPOBaHUe W OCYLL[eCTB/IeHWe [eMCTBUI B OKpY’Kalolllel cpefie Ha OCHOBe 3HaHHS
Ljesiell yCTOMYMBOI'O pa3BUTHS UesloBeueCTBa;

aKTUBHOE HeTpusiTHe [1eHCTBUM, MPUHOCSIIMX BpeJl OKpY Katollleil cpefie;

yMeHWe  TIDOTHO3UpPOBaTh  HEOIarompusiTHbIe  3KOJIOTHYECKHe  TIOC/Ie/ICTBUS
TIpeINPUHUMAEMbIX JIeMCTBUM, MPeIOTBpAIlaTh UX;

pacivpeHue OrbITa AesTelbHOCTH SKOJI0rMueckoi HarpaB/ieHHOCTH;
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- YeHHOCMU HAYYHO20 NO3HAHUSL:

c(hOpMHPOBAaHHOCTb MHMPOBO33DEHMS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKU U OOIIeCTBeHHOW TIPaKTMKH, OCHOBAaHHOTO Ha /[uarnore KyJbTyp,
CTIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOET0 MeCTa B TIOJIUKY/IbTYPHOM MHDE;

COBEpIIEHCTBOBAHME  SI3bIKOBOM UM UMTATeNbCKOM Ky/AbTypbl KakK CpefCTBa
B3aUMO/IeNCTBUSI MEX/Y JIFOJbMU U [TO3HAHUSI MUDA;

0CO3HaHKe 11eHHOCTH Hay4YHO! JlesIiTe/IbHOCTH, TOTOBHOCTh OCYILIeCTB/ISITh POEKTHYIO U
WCCre]0BaTe/NbCKYIO esiTe/IbHOCTh MHAUBUYAIbHO U B TPYIIIIeE.

MeTanpegMeTHbIe pe3y/JabTaThl OCBOEHHMs OCHOBHOW 00pa30BaTe/IbHOM MPOrPaMMbI
JIO/DKHBI OTPaKaTh:

1. OsnadeHue yHugepcaabHbIMU YueOHbIMU NO3HABAME/NbHbIMU OelicCmeusiMu:

a) Oa30BbIe JIOTHUECKUE JIeNUCTBUS:

CaMoCToATe/IbHO (HOPMY/IMPOBATh M aKTyalW3UpOBaTh MpoOieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

yCTaHaB/MBaTh  CYIIeCTBEHHBbI TIPU3HAK W/IM OCHOBAaHUS [Jis1  CpaBHEHUs,
K/IacCUpUKaLuK U 0000111eHus;

oTipeZieNiSiTh TIe/I AesATebHOCTH, 3a[aBaTh MapaMeTpbl U KPUTEPUM WX [OCTHKEHUS;
BBISIB/IAT 3aKOHOMEPHOCTM W TIPOTMBOPEUMS B pacCMaTPUBAEMBIX SIBJIEHHMSIX; BHOCHTb
KOPPEKTHBBI B /IeSITE/TbHOCTh, OLJeHUBaTh COOTBETCTBHE Pe3y/IbTAaTOB 1[e/IsIM, OLIEHMBATh PUCKH
TIOC/IeICTBUM JeATeTbHOCTY;

pa3BUBaTh KPEATUBHOE MBIIIIEHHE TIPU PEIIeHUH )KU3HEHHBIX MPo0J/ieM;

0) 6a30BbIe HCCIeOBATETbCKUE [IEHCTBUS:

BJIaJIeTh HaBbIKaMU Y4eOHO-MCCIIe/[0BAaTe/TLCKON U TIPOEKTHOM /1eSTe/TbHOCTH,
HaBbIKaMU pa3pelieHus pobJiem;

CMOCOOHOCTh ¥ TOTOBHOCTB K CAMOCTOSITEJTbHOMY TTOMCKY METO/IOB PeIleHusT
MPAaKTHUECKUX 33/Iay, TPUMEHEHHIO PAa3/IMUHBIX METO/IOB TI03HAHWS;

OBJIaJIeHHe BU/IAMU JIeATeLHOCTHU T10 TIOJYYEHUI0 HOBOTO 3HAHUS, €70 UHTEPIIPeTaLUH,
npeoOpa30BaHUI0 U TIPUMEHEHWI0 B Pa3/IMUHbIX yueOHBIX CHUTyalUsx, B TOM UHC/IE TIpU
CO3[JaHUU YUeOHBIX U COIMATbHBIX MTPOEKTOB;

dbopMHpOBaHHWEe HAy4YHOTO TWIA MBIIUIEHUs, BaJieHHe Hay4YHOW TEPMUHOJIOTHEH,
K/TFOUEBBIMU MTOHATHSMH U METO/]aMU;

CTaBUTh U (POPMYJIMPOBaTh COOCTBEHHbIE 33/jaul B 00pa30BaTe/IbHOMN [IeITe/IbHOCTH U
JKU3HEHHBIX CUTYal[UsIX;

BBISIBJIITH TIPUUMHHO-C/IEICTBEHHBIE CBSI3M W aKTyaJM3MpOBaTh 3ajilauy, BbIJBUraThb
TUIOTe3y ee pelleHusi, HaXOJUTb apryMeHThl [/ JOKa3aTelbCTBa CBOUX YTBEPIKAEHWH,
3a/laBaTh MlapaMeTpbl U KPUTEPUU PeIlleHus;

aHa/IM3UPOBATh TIOTyUeHHbIe B X0/le PelleHus 3a/jauk, Pe3yJIbTaThbl, KpUTHUEeCKU

OLIeHUBAaTh UX [JOCTOBEPHOCTb, TPOTHO3MPOBATh 3MeHEeHNe B HOBBIX YC/IOBUSIX; 1aBaTh
OLIEHKY HOBBIM CHUTYalUsIM, OI[eHUBaTh IPUOOPETEHHBIH OTIbIT;

pa3pabaTbiBaTh TIaH pelIeHWs] TpoOJieMbl C Y4YeTOM aHa/lk3a HMEeIOLUXCS
MaTepyabHBIX ¥ HeMaTepHa/bHbIX PeCyPCOB;

OCYIIeCTBJISATh Tie/leHarpaB/IeHHbINA MTOWCK TlepeHoca CPe/CTB U CIIOCOO0B /IeHCTBUS B
npodeccHOHABbHYIO Cpefiy;
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yMeTb TIepEHOCUTb 3HaHUSl B TI03HABaTeIbHYI0 M TIpaKTUUecKyr obactu
JKU3HeesiTe/IbHOCTY;

yMeTb WHTETPUPOBATh 3HAHUS W3 pa3HBIX MpeJMeTHbIM 00JiacTell; BbIJBUTATh HOBBIE
ujled, TIpeJJiaraTh OpPWTMHA/IbHbIe TIOAXOAbI W peIleHus; CTaBUTh MpOOJeMbl U 3a/jauy,
JIOTTyCKarol1e a/ibTePHATHBHbIE pellleHus

B) pabota ¢ uHdbopmaruen:

BJIaZleTb HaBbIKaMU MO/yueHus THPOpMalui U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITe/IbHO OCYILeCTB/ISTh MOMCK, aHa/IK3, CUCTEeMATHU3aLIUI0 U UHTePIpeTaLuio
rMH(MOpMalY Pa3UYHbIX BU0B U (OPM MpeJCTaB/IeHus;

CO03/laBaThb TEKCThbl B Pa3/MuHBIX (hopMarax C ydyeTOM Ha3HaueHUs WHGbOpMaLuu U
1[eJIeBOM ayIUTOPWH, BEIOMpasi ONTUMa/IbHY0 (hOpMY Tpe/[CTaBIeHus U BU3yalr3alyy;

OLIeHMBATb /J0CTOBEPHOCTb, JIETUTUMHOCTh UH(OPMaLIMH, ee COOTBETCTBHE MPABOBLIM
Y MOPaJIbHO-3THYeCKUM HOpMaMm;

WCMO/b30BaTh CpeACcTBa HMH(GOPMALMOHHBIX M KOMMYHHUKAlJMOHHBIX TEXHOJIOTHUH B
pellleHu KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX M OPraHU3al[MOHHBIX 3ajau C COOJIoJeHrneM
TpebOBaHMI SPrOHOMUKH, TEXHUKH 0e30MacCHOCTH, TUTHEHBI, PecypcocOepeskeHusl, TIPaBOBbIX
Y 3TUUECKUX HOPM, HOPM MH(OpPMaLMOHHO 6e30MmacHOCTY;

B/a/leTh HaBbIKAMM pacrio3HaBaHUs W 3alllMThl HMHG(OpMaLuM, WH(POPMAaLMOHHON
0e30MacHOCTH JINYHOCTH
2. OsnadeHue yHU8epCaabHbIMU KOMMYHUKAMUBHbIMU Oelicmeusimu:

a) ob1eHue:

OCYIL[eCTBJISITh KOMMYHHKALIMU BO BCeX cdepax KU3HU;

pacrio3HaBaTb  HeBepOa/ibHble  cpeAcTBa  OOIeHMs, TIOHUMAaTb 3HauyeHHe
COLIMa/IbHBIX 3HAKOB, Pacrio3HaBaTh MpPeJANOCHIIKA KOH(QUIMKTHBIX CUTyalyid U CMArdathb
KOH(JIUKTBI;

B/Ia/IeTh PA3/IMYHbIMU CrIoco0amMu OOILeHUs] Y B3aUMOJIeHCTBUS; apryMeHTUPOBAHHO
BeCTH /IMajior, yMeTh CMSryaTh KOH(IUKTHbIE CUTYyaLUH;

pa3BepHYTO U JIOTUYHO M3jlaraTh CBOK TOUKY 3DEHUSI C KCIIO/Ib30BAaHUEM SI3bIKOBBIX
CpeJiCTB

0) coBMecTHasi IeATeTbHOCTb:

MOHMMAaTh Y UCITO/Ib30BaTh NMPEUMYIeCTBa KOMaH/[HOW ¥ UHWBH/yaTbHON pabOoThI;

BbIOMPATh TEMATUKY U METO/bl COBMECTHBIX J€HCTBUM C yUeTOM OOIIUX UHTEPECOB U
BO3MOXXHOCTeH Ka)k/IOT0 ujieHa KOJIIeKTUBa;

MPUHUMATDL 1e/Id COBMECTHOU [esiTe/IbHOCTH, OPraHW30BbIBaTh U KOOPJAUHUPOBATh
JeMCTBUS 110 ee [OCTW)KEHWIO: COCTaBJIATh IUIaH [eMCTBUM, pacrpefiesiiTb POIU C y4eTOM
MHEHUM y4aCTHUKOB, 00CY)X/IaTh pe3y/IbTaTbl COBMECTHOW paboThI;

OLIeHMBaTh KayeCTBO CBOEro BK/IaZid M KaXJOr0 YYaCTHHMKAa KOMaHJbl B OOIuii
pe3yJ/bTaT Mo pa3pab0TaHHBIM KPUTEPUSIM;

TrpeJjiaraTb HOBbIE TIPOEKTHI, OL|eHWBaTh M/leu C TI03WL[UM HOBU3HbI, OPUTHHA/ILHOCTH,
MPaKTUYeCKON 3HaUMMOCTH;

KOODJMHUDPOBAaThb W BBITIOJMHATE PabOTy B YCJOBUSIX peaslbHOTO, BUPTYaJbHOTO M
KOMOMHMPOBAaHHOTO B3aUMOJEHCTBYS;

OCYIL[eCTB/ISITh TIO3UTHBHOE CTpaTernyeckoe TOBe/ieHWe B Pa3/MUHbIX CHUTYaLUsX,
TIPOSIBJISITH TBOPUYECTBO ¥ BOOOpa)keHHe, ObITh MHULIMATUBHBIM
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3. OsnadeHue yHUBEPCAAbHbIMU pe2yAsimueHbIMU OelicmeusiMu:

a) caMmoOpraHu3alus:

CaMOCTOSITEJILHO ~ OCYIIIeCTB/ISATb — [MO3HABaTeIbHYI  [JIeSTeTbHOCTh,  BBISIBISTD
npobsiemMbl, CTaBUTh U (OPMYIMpPOBATh COOCTBEHHBbIe 3aZiaud B 0Opa3oBaTebHOU
JesITeNTbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITe/IbHO COCTABJISATh TUIaH PeleHust MPOOIeMbI C YIeTOM UMEFOIIUXCSI

pecypcoB, COOCTBEHHBIX BO3MOXKHOCTeH U TTpe/ITIoUTeHI ;

JlaBaTh OIIEHKY HOBBIM CUTYallHsIM;

PaCIIMPSTH paMKH Y4eOHOTO Mpe/iMeTa Ha OCHOBE JIMYHBIX TTPeTIOUTeHHH;

JleJ1aTh OCO3HAHHBIN BBIOODP, apr'yMeHTHPOBATh ero, OpaTh OTBETCTBEHHOCTh
3a pellleHue;

OLIEHUBATh NTPUOOPETEHHBIH OIIBIT;

crocoOCTBOBaTh ()OPMUPOBAHUIO W TIPOSIBJIEHUIO IIMPOKOW 3SPYJUIIMA B Pa3HbIX
00/1aCTSIX 3HaHWH, TIOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTe/TbHbBIN U Ky/IbTYPHBIH YPOBEHB;

0) CaMOKOHTpOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalldsiM, BHOCUTb KOPPEKTUBbI B JeSITebHOCTb,
OLIeHMBaTh COOTBETCTBHE Pe3yJ/bTaTOB 1ie/isiM;

B/Ia/leTh HaBbIKaMM T[103HaBaTe/NbHON pedieKCMM KaK OCO3HaHUsl COBepllaeMbIX
JeNCTBUM U MBIC/IUTE/TBHBIX TIPOLIECCOB, UX Pe3y/IbTaTOB U OCHOBaHUM;

WCTIO/b30BaTh TNpHeMbl pedieKCUU [ijisi OLleHKW CUTYyallud, BblIOOpa BepHOTO
pellleHusT;

yMeTb OLleHUBaTb PUCKU U CBOEBPEMEHHO TIPUHUMATD PellieHusl TI0 X CHYKEHUIO;

B)  SMOLMOHA/IbHBIA  WHTEJ/UIeKT,  TpeAroJiaramimi  chopMUPOBAHHOCTD:
CaMOCO3HaHUsI, BK/IFOUAKOIIero CrioCOOHOCTh MOHUMATh CBOE SMOLIMOHATbHOe

COCTOSTHWE, BU/IETh HArpaB/eHWs Pa3BUTHUsS COOCTBEHHOM 3MOI[MOHATBLHOU C(epsl,
ObITH YBepeHHBIM B cebe;

CaMOpery/IMpOBaHusl, BK/TFOUAKOIIero CAMOKOHTPOJIb, YMeHHe PUHUMATh

OTBETCTBEHHOCTb 3a CBOe TIOBeJleHHWe, CIMOCOOHOCTh  aJanTHPOBaThCS K
IMOL[MOHAIbHBIM U3MEeHEeHUsIM U TIPOSIB/ISITh TUOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHell MOTHBAl[|H, BK/IIOUAOIIeN CTpeMJIeHHe K IOCTKEHUIO LIe/IN U yCriexa,
OTNTUMU3M, UHUIIMATUBHOCTh, YMeHHUe JIeHCTBOBATh, UCXO/sI U3 CBOUX BO3MOXKHOCTEH;

IMITaTHH, BK/IIOYANOIEH CIIOCOOHOCTh TIOHMMATh SMOIL[MOHATIBHOE COCTOSTHUE
JPYTUX, YUUTHIBATH €r0 MPH OCYIIeCTBIeHUH KOMMYHHKAIMU, CIIOCOOHOCTb K COUYBCTBUIO
Y COTIepeXXMBAHUIO;

COLIMA/IbHBIX HABBLIKOB, BKJIFOUAIOIUX CIIOCOOHOCTh BLICTPAMBATh OTHOIIEHUS C
JNPYTHUMH JIFOZBMU, 3a00TUTHCS, MPOSIBJISITH UHTEPEC U Pa3peliaTh KOH(IUKTHI;

T') IPUHSATHE Ce0st U IPYTHX JIFO/IeH:

MIPUHUMATD Ce0sl, TOHUMasi CBOM HeIOCTaTKU U JOCTOUHCTRA;

MPUHUMATh MOTHUBBI M apryMeHThbl ADYTHUX JIIOJed TpU aHajiu3e pe3y/bTaTOB
JesiTeTbHOCTY;

MpuU3HaBaTh CBOe TpaBO M TpaBO /PYrux J/ofeld Ha OWIMOKM; pa3BUBATh
CTMOCOOHOCTh MOHMMATh MUP C TIO3ULIUH IPYTOT0 YesIoBeKa.
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OcBoeHue cojiep)KaHust yueOHOM AUCLMIUIMHBI « EcTecTBO3HaHWe» obecrieurBaeT
JOCTY)KEHHe CTy/IeHTaMU C/IeYIOLLMX MpeJMeTHbIX pe3y/bTaToB:
- c¢(hOpMHPOBAHHOCTD TIpe/iCTaBAeHUN O 1eJIOCTHOM COBPeMEHHOW ecTeCTBeHHOHAayUHOM
KapTMHe Mupa, MpUpOJe KakK eJWHOM Le/IOCTHOW CHUCTeMe, B3auMOCBSI3M 4Ye/lOBeKa,
TIPUPO/BI U 0011eCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceseHHOM;
- B/aJileHWe 3HaHUSIMM O Haubosiee BaKHBIX OTKPHITUAX W AOCTIKEHWSX B 00sacTv
eCTeCTBO3HaHUsI, TOB/IUSBILMX Ha SBOJIIOLMIO TPeJCTaB/leHHMN O TPUPOZe, Ha pa3BUTHE
TeXHUKU U TeXHOJIOTUM;
- c(OpMHUPOBAHHOCTb YMEHUS TPUMEHSITh €CTeCTBEeHHOHAYUHbIe 3HAHUS /11 OOBSICHEHUS
OKDY’>KAalOIINX  SIBJIEHWM,  COXpaHeHWs  3/0pOBbs,  obecrieueHWss  0e30MaCHOCTH
JKU3HE/IeATeIbHOCTH,  OepeXXHOTo  OTHOIIeHWsT K TIpUpOZie,  PAlMOHATBHOTO
TIPHUPO/IOTIO/IE30BAHMUS], @ TAK)Ke BBITIOJTHEHHSI POJIA TPaMOTHOTO NTOTpeduTeJIs;
- cOpMHPOBAHHOCTD TMpeJICTaB/IeHUI 0 HAYYHOM MeTOZe TM03HaHUs NIPUPO/bl U CPe/iCTBaxX
W3yueHusi ~ Merammpa, MakpoMupa UM MUKPOMHpA;  BjaJieHHe  TpHeMaMu
€CTeCTBeHHOHAYUHBIX HAOJIIO/IeHUH, OIBITOB, WCC/eJOBAaHUM M OLIEHKH JOCTOBEPHOCTU
T0JIyUeHHbIX Pe3y/bTaToB;
- B/IafleHUe TOHSITUMHBIM amnrapaToM eCTeCTBeHHBIX HaykK, MO3BOJISIOLIUM [103HaBaTb MUD,
yuacTBOBaTh B IUCKYCCUSX IO eCTeCTBeHHOHAyYHbIM BOIPOCaM, MCI0J/Ib30BaTh pa3/nyHbIe
WCTOYHUKU MH(GOPMALIUK /IS TIOATOTOBKM COOCTBEHHBIX PadOT, KPUTHUECKU OTHOCHUTBCS K
coobmennssMm CMMU, copepyKaliiuM HayuHYI0 HH(GOPMaLHUIO;
- chopMHpPOBaHHOCTh YMeHUW TOHHMMaThb 3HAYMMOCTb €CTeCTBEHHOHAyUHOT'O 3HAHUS [iJIs
KaX/IOT0 Ye/ioBeKa HEe3aBHCUMO OT ero MpodeccUOHaNbHON [1esTe/IbHOCTH, pa3/idyaTrh
(baKTbI M OLIEHKU, CPaBHUBATh OLIEHOYHBIE BbIBO/bI, BUJIETh UX CBSA3b C KPUTEPHSIMHU OLIEHOK
Y CBSI3b KPHUTEPUEB C OMpe/ie/IeHHOW CHCTeMOW LIeHHOCTEH.

Ocoboe 3HayeHWe AWUCLUIUIMHA WMeeT TIpU (OPMHUPOBAHUM W Pa3BUTUM OOIIMX

KOMIIeTeHIIHIA:
=
=
z
= dopmyTUpOBKa
S E PMYy”HPp 3HaHusA, yMeHHUSs
Mg KOMIIeTeHI[UH
=
=)
&
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OK 01 | Beibupath crioco0bl YMeHHUs: pacIio3HaBaTh 3a7jauy W/WIK MpobiemMy B
pelleHus 3a7au npodeCCUOHaTBHOM W/WIM COLIMAaTbHOM KOHTEKCTE;
npodecCroHaIbHON aHaM3vpoBaTh 3a7lauy W/WUau rpobieMy U BbIJESITH
JesITe/IbHOCTU eé cocTaBHble YaCTH; OIpe/e/dTh 3Talbl pelleHUs
MIPUMEHUTE/BHO K 3ajaud; BbIBAATE W 3(0(EKTUBHO  HCKaTh
pa3/IMYHbIM uHpopMaLyo, HeoOXOAUMYIO /ISl pelleHus 3aJaud
KOHTeKCTaM W/vi ripobieMsr;

COCTaBJISATh T/1aH JecTBus; oripeieNiATh
HeoOXOoZMMbIe pecypChl;

BMaZieTh  aKTya/bHBIMM ~ MeToZlaMd  paboTel B
npodeccroHaIbHON u CME>KHBIX cdepax;
peanu30BbIBaTh COCTaB/EHHBbIM TIJIaH; OL|eHHWBaTh
pe3yibTaT W TIOCJIE[CTBUS  CBOUX  JIeWCTBUM
(camocTOSITeNTbHO UJTH C TIOMOLL{bI0 HACTaBHUKA)
3HaHMsA: aKTyaJbHbld  TPO(ECCUOHA/BHbIA U
COLMA/IbHBbI KOHTEKCT, B KOTOPOM IPUXOJUTCS
paboTatb U JKUTb;  OCHOBHbIE  HCTOUHHUKH
MHpOpMaLlMM M Ppecypchl [JIsl pelleHusl 3afad |
npobsieM B mpodeccMOHaTbHOM W/WIM COLUaTbHOM
KOHTEKCTe;

aJIrOPUTMBI BHITIOJTHEHHS paboT B MpodeccroHaIbHON
U CMeXHBIX 00sacTsix; MeTozibl paboTel B
npodecCcroHaNbHOM U CMEeXHbIX cepax; CTPYKTYpY
IJlaHa /[JI1  pelleHWsl 3a/jay; [OPSZ0K  OLieHKU
pe3y/nbTaToB pelleHUs 3ajady IpodecCroHaIbHON
JiesITe/TIbHOCTU

OK 02 | OcyluecTB/isTh IOMCK, | YMeHUAA:  OmpefesiaTb  3aJaud g [IOMUCKA
aHa/In3 1 uH(pOpMaIyy; onpesiensaTh HeoOX0JUMble UCTOUHUKH
MHTEPTIPETALINIO WHpOpPMALMK;  TJIAHAPOBAaTh  MPOLIECC  TIOMCKa,;
HH(bOpMauHHU’ CTPYKTYpUpOBaTh  MOly4aeMyr  HUHGOpMaLHIo;
HE0OXOAUMOM Z1J1st
Ty ———— BbIlefIATh ~ Haubosee  3HauMMoe B TlepeuHe
npodeccHoHanbHOi MH(OPMaLMK; OLIeHUBAaTh MPAKTUUECKYH 3HAUMMOCTh
NlesITe/IbHOCTU pe3y/IbTaToB [TOUCKA; OPOPMJIATH pe3y/IbTaThbl IOUCKA

3HaHuA: HOMeHK/1aTypa MH(OPMaLMOHHBIX
VICTOYHMKOB, TpPUMEHsieMbIX B NPOQecCHOHaIbHON
[esITe/IbHOCTY; TIpUEeMBI CTPYKTYPUPOBaHUs
vHbopMalyy; ¢dopMat odopmiieHusi pe3yabTaToB
roucka UHQopMaLuu

OK 03 | [InanvpoBaTe 1 YMeHus: omnpefensaTb akTyalbHOCTb HOPMaTHMBHO-
peaii30BbIBaTh MpaBOBOM  JIOKyMeHTalluM B  TpodecCHOHaIbHOMN
cobcTBeHHOe JIeSTe/IbHOCTH; TIPUMEHSTh COBPEMEHHYIO HayuHYHO
MpO(eccuoHanbHoe u npodecCUOHaTbHYI0 TEePMHUHOJIOTHUIO; OTpeJesisiTh U
JIMUHOCTHOE Pa3BUTHE

BBICTPaMBaTh  TPaeKTOPUU  TPO¢eCcCHOHaTbLHOTO0
pa3BUTHS U CaMOOOpa30BaHUs
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3HaHUA: CoJep)KaHue aKTyaJbHOM HOPMaTUBHO-
MpPaBOBOM JOKYMEHTAl|UM; COBpeMeHHasi Hay4yHas U
npodeccroHanbHasi ~ TEPMUHOJIOTHS;  BO3MOXKHbIE
TPaeKTOpUM  TMPO(eCcCUOHANbLHOTO  pa3BUTUS U

camoo0pa3oBaHUst
OK 04 | Paborats B YMenusi: opraHu30BbIBaTH pabOTy KOJJIEKTMBA U
KOJ/IJIEKTUBE 1 KOMaH/IbI; B3aMMO/1eliICTBOBaTh C KOJuieramy,
KOManfzie, PYKOBOZICTBOM, K/IMEHTaMHU B X0ze NpoeCcCHOHaTLHOM
3¢ deKTUBHO
. JlesITelIbHOCTH
B3aUMO/eNCTBOBATh C 3
KOJIeraMy, HaHMA: IICUXOJIOTUUECKHe OCHOBBI JesaTe/IbHOCTU
PYKOBOZICTBOM, KOJIGKTHBA, NICUXOJIOTUYeCKHe 0C00EHHOCTH
K/IMeHTaMU JIMYHOCTH; OCHOBBI ITPOEKTHOM /1eITe/IbHOCTH
OK 05 | OcyuecTBasaTh YMeHus: rpaMOTHO u3jlaraTb CBOU MBICIA U
YCTHYIO M oopMJ/IATE  IOKYMEHTbl 10 MpodecCUOHaNTbHON
TIMCEMEHHYTO TeMaTHKe Ha TOCY/APCTBEHHOM S3bIKe, IPOSIB/IATH
KOMMYHHUKALUI0 Ha
TOJIEPAHTHOCTD B paboueM KOJITIeKTHBE
roCy/lapCTBeHHOM

sa3biKe Poccuiickoii 3HaHUA: 0COOEHHOCTU COHA/IBHOTO M KYJ/IbTYDHOT'O

®egepauyy ¢ yuerom | KOHTEKCTa; TpaBuia O(OPM/IEHHS [JOKYMEHTOB M

0COOeHHOCTel TIOCTPOEHUsI YCTHBIX COOOILIeHUI
COLIMABHOTO U
Ky/JbTYPHOTO
KOHTEeKCTa

OK 06 | [IposiBnsTh Ymenus: OMUCHIBATh 3HAUMMOCTb cBOeM
PaXX/AaHCKO- CreLuraJbHOCTH, [IPUMEHSTh CTaHJapThI
HaTPUOTHIECKYTO AHTUKOPPYILMOHHOTIO MOBe/leHHs]
TMO3ULUIO, - =
eMOHCTPHDOBATS 3HaHUA: CYIIHOCTb Fp&H{,anCKO-HanI/IOTI/ILIECKOVI/I
0CO3HAHHOE MO3ULUH, o0111eye10BeUECKUX LIeHHOCTel;
T0Be/IeHHe Ha OCHOBe | 3HAYMMOCTB rpoecCHOHANLHON  [1eATeTbHOCTH  TI0
TPa/IUL[MOHHBIX CTelMaNbHOCTU
o011ieuesI0BeUECKUX
LIeHHOCTeM,
MIPUMEHSITh
CTaH/1apThl
aHTUKOPPYILMOHHOT O
TIOBe/IeHusI

OK 07 | ComeiicTBOBaTh YMenusn: cobmoZiaTb  HOPMBI  9KOJIOTHUYECKOM
COXPAHEHHIO 0e30I1acHOCTH; oripeJiesiiTh HarpaBJ/IeHUs
OKPY’KatOLIEU CPEABL, | hacypcocbepexkeHuss B paMKax NpodecCUOHaNTbHON
pecypcocbepexeHuo, JlesiTeIbHOCTH T10 CTeLiiaaTbHOCTH
3¢ deKTUBHO

[elCTROBATS B 3HaHHUs: [IpaBU/Ia 5K0JI0rMueckoi 6e30macHOCTY NIpU

ype3BbIYAIHBIX BeJIeHUU ripoecCcroHaTLHOM JlesATe/TbHOCTH;
CUTYaL[UsX OCHOBHBbIE pecypchl, 3a/leliCTBOBaHHbIE B
ripoecCcroOHaTLHOM JlesATe/IbHOCTH; My TH

obecrieueHust pecypcocOepeskeHust
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OK 09 | Ucnonb3oBath YMeHusi: TIpUMEHSITb Cpe/icTBa WHGOPMAaIIMOHHbBIX

MH(OPMALHOHHBIE TEXHOJOTUM [/l  pellieHusi MpodeccroHaNbHBIX
TexHonormie 3a/lau; MCIO/Mb30BaTh COBPEMEHHOe [POrpaMMHOe
ripoecCcroHaTLHOM

obecrieueHre
JesITeIbHOCTH

3HaHUA: COBPeMeHHble CpeACTBA M YCTPOMCTBa
vHpOpMaTH3aLuy; TIOPSiIOK WX TpPUMEHeHusi |
nporpaMMHOe obecrieueHre B TPOQeCCHOHATBHOM
JlesiTeNIbHOCTH

Peanm3auusi mporpaMMbl yueOHOW AWCLUIUIMHBI TIPeAyCMaTPUBaeT BO3MOXKHOCTb
UCII0/Ib30BaHUSI  37IEKTPOHHOrOo  O0OyuyeHUs] U JAMCTAHLMOHHBIX  0OpasoBaTe/bHbIX
TeXHOJIOT Ui, B TOM UKCJIe /JIsl IPOBeieHHs] IPOMEKYTOUHOM aTTeCTaluu.

2. CTPYKTYPA Y1 COJAEPKAHUE YUYEBHOU JUCIIUILIMHBI

2.1. O0bem yueOHOM JUCHUILUIAHBI U BU/IbI Y4eOHOH PadoThI

Buj yue0Ho¥ padoThI O6beMm B yacax
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O0bem oOpa3oBaTe/IbHONM MPOrpaMMbl y4eOHOM JUCLIMIITHHBI 100
(MakcuManbHasA yuye0Has HarpyskKa)

Ob6s13aTenibHas yueOHast Harpy3Ka 00yJaroIuxcs,

BT. U..

TeopeTHueckoe oOyueHue 62
MpakTHUYeCcKue 3aHATUA 18
nabopaTopHbie paboThI 18
ITpomexxyTounas arrecrauus (JuddepeHipoBaHHbIN 3aU€T) 2

COJIEP)KAHUE YUEBHOM JUCIIUII/IVHBI
Pazgen 1. PU3NKA

Beepenne

dusrvka — (QyHAaMeHTa/ibHasg Hayka O Tipupoje. EcTecTBeHHOHay4HbId MeTO[
T03HaHUsl, ero BO3MOXXHOCTHU U IT'PaHULIbl IPUMEHHUMOCTH.

OKCIIepUMEHT M Teopusi B TIpOL|eCcCe TI03HaHUA MNpPUpPOAbl. MogenvpoBaHue
(bu3nyeckrx siBJIeHUM U TpoieccoB. EcTecTBeHHOHayyHasi KApTMHA MUpA U ee Ba)KHeuIlne
COCTaBJIFIOLLHE.

EAVHCTBO 3aKOHOB TpHPO/JbI M COCTaBa BelljecTBa BO BceseHHOW. OTKpBLITUSI B
(u3MKe — OCHOBa Iporpecca B TeXHUKe 1 TeXHOJIOTUU TTPOU3BO/CTRA.

Tema 1. MexaHuka

Kunematnka. MexaHnnueckoe auxeHue. Crucrema oTcueta. TpaekKTOpUs JBUXKEHUS.
[Tytb.  Ilepemelienve. PaBHOMepHOe  TIpAMO/JWHeliHOe  ABWKeHHWe.  CKOpOCTb.
OTHOCUTE/IbHOCTh MeXaHWUeCcKOro [ABWXeHHUs. 3aKOH C0)KeHUs ckopocTeit. ['paduku
nBrkenus. CpefHsss CKOPOCTb NP HEPaBHOMEDHOM /IBW)KeHHMU. MrHOBeHHasi CKOPOCTb.
PaBHOyCKOpeHHOe TIpSIMOJIMHelHOe [BiKeHHe. YckopeHre. CBoOOZHOe TMajieHue Terl.
KpuBonvHeliHOe BMKeHMe. YT/10Basg CKOPOCTb. PaBHOMepHOe JBM)KeHHe 0 OKPY>KHOCTH.
LleHTpOCTpEMHUTE/ILHOE YCKOPEHHE.

Ouuamyka. Macca u cuna. B3aumopeiictBue Ten. 3akoHbl JuHaMUKU. CHUbl B
nipupozie. Criocobwl M3MepeHust cuil. VIHepIpiaabHasi CUCTeMa OTcueTa. 3aKOH BCEMHUPHOTO
TAroTeHus. HesecoMoCTb.

3aKOHbI COXpaHeHus B MexaHuKe. VIMIysbC Tesa. 3aKOH COXpaHeHUs HMITYJIbCa.
PeakTuBHOe /iBI>KeHHe. MexaHuueckasi pabora. MorHocTh. PaboTa CH/tbl TATOTEHUSI, CUITBI
YIPYroCTMU W CWIbl TpeHus. MexaHnueckas 5SHeprus. KuHeTnueckas 3SHeprus.
Kunetnueckast sHepruss u pabora. IloTeHIManbHasi HEPrusi B TPABUTALIMOHHOM TIOJIe.
[ToreHuanbHas 3Heprysi yrnpyro JedopMHpPOBAHHOIO Tejla. 3aKOH COXpPaHeHUs TOJIHOU
MexaHUueckKon >SHeprud. VIMmynbCc Tena. 3aKOH COXpaHeHHUsI HMITy/bca. PeakTHBHOe
IBwKeHre. MexaHuueckass pabota. MoiHocTe. MexaHndeckasi SHeprusi. KuHeTuueckast
JHeprus.
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Llemoncmpayuu
OTHOCUTENbHOCTh MEXaHUUECKOT'0 [IBI)KeHUsL. BU/ibl MeXaHUUeCcKoro /IBH)KeHUS.
NuepTHOCTH TeJl.
3aBUCHMOCTb YCKOPEHHS TeJla OT ero MacChl ¥ CHJIb, IeHCTBYIOLIeN Ha Teslo. PaBeHCTBO 1
TIPOTHBOIIO/IOXKHOCTh HarlpaB/IeHHsl CUJI 1eHICTBUS U TIPOTUBOZENCTBYs. HeBecoMOCTb.
PeakTrBHOeE [IBIDKEHNE, MO/Ie/Ib PaKeThl.
3meHeHMe 5Hepruy MpH COBEpLIeHNH paboThI.

JlabopamopHas pa6oma Nel.

N3mepenus yckopenus ripu PYTI/I.

JlabopamopHas pa6oma Ne2.

VccnenoBanvie 3aBUCHMOCTH CHJTBI TDEHHS OT Beca TeJia.

Tema 2. OCHOBBI MOJIeKY/IAAPHOH (PM3MKH U TEPMOAMHAMUKH

MornekynsipHasi ~ ¢u3MKa. ATOMHUCTUUeCKass TeOpusi CTPOeHHus  BelllecTBa.
HaGnrosieHust ¥ OMBITHI, TOATBEPIKAAIOIIE aTOMHO-MOJIEKY/IIPHOE CTPOEHUE BeIleCTBa.
Maccel 1 pa3mepbl Mosiekys. TemnsoBoe JBW)KEHHEe 4YacTWL] BellecTBa. BpoyHOBCKoe
OBwKeHue. VaeanbHbld ra3. Temmeparypa Kak Mepa CpefiHel KWUHETUUECKOW SHepruu
yacTUll. YpaBHeHWe COCTOSIHMSI WJeaNibHOTO Ta3a. M3orpollecchl U WX TrpaduKy.
OObsicHeHHe arperaTHbIX COCTOSTHMM BelljecTBa U (Pa30BbIX MEPEXOZ0B MeXAy HUMU Ha
OCHOBe aTOMHO-MOJIEKY/ISIPHBIX TIpe/CTaB/IeHUM.

CBsI3b MEX/Ty JJaB/IeHeM U Cpe/iHel KWHeTHUeCKO dHeprueil Mosieky/ rasa. Pabora
rasza. Mogesnb xxuakocTu. [IoBepxHOCTHOe HaTsbKeHHWe W cMauuBaHue. Kpucranimueckue v
amopHble BeljecTBa. JKuKre KpUCTa//bl

TepmoguHamuKa. BHyTpeHHsisi 3Heprus. Pabora W TeruiooTAaya Kak CIIOCOObI
Vi3MeHeHHsl BHyTpeHHel sHepruu. [1epBblii U BTOPOM 3aKOHbI TEPMOAWHAMUKU. [IpUHLIUIIBI
JeictBusi TeruioBbix MamiuvH. KIIJI TemioBbix pABurartesieid. TersioBble MalllMHbI M WX
nprMeHeHre. JKOJIoTHYecKue 1pobsieMbl, CBsi3aHHbIe C TIPUMeHeHWeM TeTIOBBIX MalllvH, U
1po0JIeMbI SHEProcOepesKeHus.

Llemoncmpayuu
[BwkeHne 6pOyHOBCKUX yacTull. Juddysus.
SIBneHus1 MOBEPXHOCTHOTO HATSDKEHUSI U CMauyMBaHUs.
Kpucrannbi, amopdHbie BelljeCTBa, KUAKOKPUCTa//InYecKue Tefa.
Vi3MeHeHMe BHYTPEHHEH SHEPTUU TeJl TIPU COBePIIeHNH PaOOThI.

ITpakmuueckoe 3anamue Nel.

WccnepoBanue 0JHOTO M3 U30MPOL[ECCOB.

Tema 3. OCHOBBI 3/1IEKTPOJUHAMHKH

OnekTpocTtatvka. B3aumoelncTBue 3apspKeHHBIX Tesl. OJeKTpPUYecKur 3apsf.
3aKOH COXpaHeHHUsl 37eKTpUYecKoro 3apsza. 3akoH KysoHa. DyeKTpocTraTthyeckoe IoOJie,
€r0 OCHOBHbIE XapaKTepUCTUKU U CBSI3b MeXJy HUMM. [IpOBOAHMKM ¥ U30/5TOPHI B
3/IeKTPOCTaTUYeCKOM  Tosie.  OJJeKTpUYyeckKass eMKOCTb  KOHJeHcaTtopa.  JHeprus
3/1IeKTPOCTaTAYEeCKOr0 MOJIS.

[TocTtosiHHbIA TOK. [TOCTOSIHHBIM 3/1eKTpUUecKUid TOK. Cuia TOKa, HamnpshKeHue,
3/IeKTpUUecKoe COrpoTuBieHWe. 3akoH Oma Jjsi ydyacTKa Uend W JJjisi  TIOJTHOM
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3/IeKTpUUeckoi I1jenu. PaboTa ¥ MOIIHOCTH TMOCTOSIHHOTO TOKAa. 3akoH [[xoysns-JleHia.
TenoBoe felicTBYE 3/1EKTPUUECKOr0 TOKA. DJIEKTPUUECKUM TOK B Pa3/IMUHBIX CpeZiax.
MarunuTHoe 1osie. MarHuTHOe T10J/ile M er0 OCHOBHbIE XapaKTepUCTUKU. [lelicTBUe
MarHUTHOTO IO/ Ha TPOBOJAHUK C TOKOM. 3akOH Awmrmepa. JJieKTpojBuratenb. Cuma
JlopeHuja. fIBneHUe 5/1eKTPOMarHUTHOM WMHAYKLMW. 3aKOH 3/1eKTPOMarHUTHON WMHAYKLIUU.
ITpaBusio Jlenuia. CamouHAyKLys. HAYKTUBHOCTE. DHEPryust MarHUTHOI'O I10JISL.
LemoHcmpayuu
OnekTpusanys Tesl. B3auMogelcTBre 3apsUKeHHBIX Tell.
HarpesaHue nIpoBOJHUKOB € TOKOM. OmBIT OpcTesa.
B3aumogeiicTBre TPOBOJHUKOB C TOKOM.
[elicTBre MarHUTHOTO T10JI HAa POBOJHUK C TOKOM.
PaboTa 31eKTpoBUraTe/is.
SIBneHue 3/1eKTpPOMarHUTHOW UHAYKLIUH.
JlabopamopHas paboma Ne3.
COopka 3/IeKTPUYECKON 1[eNH, W3MepeHWe CHU/IbI TOKA M HalpsKeHWs Ha ee
pa3/IMYHbIX y4yacTKax.
ITpakmuueckoe 3aHssmue Ne2.
OneKkTpoMarHuTHbBIE KojiebaHus. [TepeMeHHbIN TOK. DJIeKTPOMarHUTHBIE BOJTHBI.

Tema 4. Kojie0aHuA ¥ BOTHBI

Mexanuueckue KosnebaHus ¥ BoiHbl. CBoOOzAHbIe KonebaHust. [lepuof, yactora u
amriuTyZa KonebGaHuil. 'apmMoHMueckue kosjebaHus. MaTeMaTHUUeCKWil U TIPY>KUHHBINA
MasiTHUKU. [IpeBpaliieHre SHepPryuu Mpy rapMOHUYeCKUX KoJiebaHUsIX.

MexaHuueckre BOJIHBI U WX BU[bl. 3BYKOBbIe BOJIHBI. Y IbTPa3BYKOBbI€ BOJIHBI.
YnbTpasByK U ero UCIo/ab30BaHWe B MeIULIUHE U TEXHUKe.

OneKkTpoMarHuTHble KojebaHuss ¥ BojHbL. CBOOOJHBIE 37IEKTPOMAarHUTHBIE
KosebaHusl. KonebaTenbHbIi KOHTYP. dopmyJia TomcoHa. BuiHyjeHHbIe
3/IeKTPOMAarHuTHble ~ KosiebaHusi. ['apMOHWYecKrWe  37eKTpOMarHuTHble  KosebaHWMs.
OnekTpuueckrii pe3oHaHc. [lepemeHHbIN TOK. DieKTporeHepartop. [lonyueHue u nepejaya
3/1eKTpo3Hepruu. I1po6ieMbl SHeprocbepeskeHusl.

O1eKTpOMarHUuTHoe roJie. ONeKTpOMarHUTHbIe BOJIHBL. CkopocTtb
37IeKTPOMAarHUTHBIX BOJIH. [IpvHLMNBI paguocBsi3u M TeneBujeHus. Vlcrnonab3oBaHHe
37IEKTPOMAarHUTHBIX BOJIH Ppa3/IMUYHOrO [uarna3oHa B TEeXHUYECKHUX CpeJCTBaxX CBSI3H,
M3yUeHHH CBOMCTB BellleCTBa, MeJIULIHe.

CgeToBbIe BO/HBI. PasBuTre mpefCcTaBlIeHUH O NMPUPOJE CBeTa. 3aKOHBI OTPayKeHUs
Y TipesiomsieHust cBeta. VHTepdepeHiys cBeta. [Iudpakius cseta. [udpaxipioHHas
peruetka. [Tonspusanus ceera. ucnepcus ceera.

JIvu3el. @opmysia TOHKO# JIMH3bI. ONITHYeCKue PUOOPHI.

LemoHcmpayuu
KosiebaHust MaTeMaTHUeCKOT0 U TIPYKMHHOTO MassTHUKOB. PaboTa a/ieKTporeHepaTopa.
W3nyyeHue U nprieM 3/1eKTPOMarHUTHBIX BOJIH. PaiioCBs3b.

Pasnoxxenue Genoro cBeta B crieKTp. VIHTepdepeHuys u audpakiusi cBera. OTpaxkeHre U
TipesioMJ/IeHue CBeTa.
Ontuueckue pUOOPHI.
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IIpakmuueckoe 3aHsimue Ne3.

M3yuenue KonebaHU MaTeMaTUUeCKOT0 MasiTHHKA.

IIpakmuueckoe 3aHssmue Ne4.

N3yueHuie naTepdepeH UM U Judpakiuu CBeTa.

Jlabopamophas paboma Ne4.
OmpesiesieHye TiOKa3aTesisi TIpesioM/IeHHs1 cTekra. [losyueHue u300pa)keHUsi C TIOMOII[BIO
nuH3bl. VI3MepeHue /TMHbI CBETOBOM BOJIHBI C TOMOIIbIO AU(PPAKLIMOHHOW pelleTKH;

Tema 5. J/1eMeHTbI KBaHTOBOU (pu3uku

KBaHTOBBIE CBOlMCTBa CBeTa. PaBHOBecHOe TerioBoe u3nydeHue. KBaHTOBast
runote3a [Inanka. ®@ortosnekTpuueckuii 3¢dekT. YpaBHeHHe ONHILUTEMHA [/l BHELIHero
tdotorddekra. PoroH. [laBneHue cBeta. [yanu3m CBONCTB CBeTa.

®usuka aroma. Mogenu ctpoeHusi atoma. OmbIT Pesepdopga. IToctynatel Bopa.
OObsicCHeHHe JTMHeMUYaToro CIieKTpa BOJOPOZAA Ha OCHOBe KBAHTOBBLIX IOCTY/IaToB Bopa.
[Tornoujenne M WcIyckaHue cBeTa aTOMOM. KBaHToBas sHeprus. [IpuHiumn pelcTtBus u
WCIo/ib30BaHMe Jasepa. OnTuueckasi CHEKTPOCKONMS KakK MeTOJ, M3yueHus COoCTaBa
BeLL[eCTBa.

@dusuKa aTOMHOIO sifipa ¥ 3/leMeHTapHbIX 4acTull. CocTaB M CTpOeHHe aTOMHOIO
sanpa. CBOMCTBa SiZIepHBIX CWJI. OHEPrysi CBSI3M U JedeKT MacCbl aTOMHOIrO sifipa.
PaguoakTrBHOCTE. BH/ibl pajioakTUBHBIX IIpeBpalljeHUid. 3aKOH paJIM0aKTUBHOIO pacraza.
CBolMCTBa MOHM3UPYIOIIUX SIZIEPHBIX W3/MyueHuM. PaJloakTUBHbIE W3/Iy4YeHUS U UX
BO3/IEMICTBME Ha JKMBble OpraHu3Mbl. $lepHble peakuuu. flgepHas >HepreTHka.
OnemeHTapHble YacTULbl. PyH/jaMeHTa/IbHbIE B3aUMO/eNCTBUSI.

Lemoucmpayuu
dotosddekT. DoToasiemeHT. N3nyueHue y1azepa.

JIuHeluaThle CIIEKTPbI Pa3/IWYHbIX BelllecTB. CUeTUMK MOHU3UPYIOLIUX U3/TyUeHUH.

Tema 6. BceieHHas U ee 3BO/IIOLUA
Ctpoenue u pa3sutve BcenenHoii. Kocmosorusi. 3Be3qpl. TepMosiziepHbIl CUHTE3.
Mopesnb pacimpsitoltieiicss BceneHHOM.
[Mpoucxoxxaenue CosmHeuHO# cucteMbl. [IpoTOCO/HIIE ¥ TIPOTOI/IaHETHBIE 06/1aKa.
O6pa3oBanue myaHeT. [Ipo6ieMa cyiecTBOBaHUSI BHE3€MHBIX [[UBH/IA3AL[UH.
CoBpemeHHas (pr3nueckasi KapTHHa MUpa.

PA3AEJI 2. XUMUSA

Beepenne
XvMHUUecKasi KapTUHAa MHMpPa KakK COCTaBHasli yaCTb eCTeCTBEHHOHAYYHOW KapTHHBI
mupa. Ponmb XWMHUU B JKU3HH COBPEMEHHOTOo oOijecTBa. HoBefilme AOCTWXKEHUs
XUMHUYECKOM HayKd B TIJlaHe pa3BUTHUS TEXHOJOTHMH: XUMHYecKas TeXHOJIOTHUsI-
OMOTEXHOJIOTMsI-HAHOTEXHOJIOT L.
[TpuMeHeHHe [OCTXKEHUM COBPEMEHHOM XWUMHM B TyMaHUTapHOW cdepe
JesiTeIbHOCTU 0011eCTBa.
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OBIIIAAA 1 HEOPTTAHNYECKASA XNMMWSA

Tema 1. OcHOBHbIE IOHATHUA U 3aKOHbI XUMHHU

[Mpeamet xumuu. BerjectBo. AToM. Mosiekyna. XUMHAYECKUH 3/1eMeHT U (JOPMbI ero
cyljecTBoBanus. [IpocThle U C10KHbIe BeljecTBa. AJVIOTPONUS U ee IPUYMHBIL.

Lemoucmpayuu
Habop Mozienieit aTOMOB ¥ MOJIEKYI.

M3mepenne BemjecTBa. OCHOBHBIE 3aKOHbI XUMHU. Macca aTOMOB U MOJIEKYJL
AToMmHas efHMLIA Macchl. OTHOCHTe IbHBIE aTOMHAs U MOJIeKyJ/IsipHas Maccel. Kosmmuectso
BerlecTBa. [loctossHHast ABoragpo. MossipHas Macca. 3akoH ABorajpo. MossipHbIi 06beM
ra3oB. PacueTsl 10 XUMUUECKHM (pOpPMYIaM.

JlemMoHCcmpayus 3aK0Ha COXpaHeHUs: MacChl BellleCcTBa.

Tema 2. ITeprognueckui 3akoH U Ilepuoanueckas cucreMa XuMHUYeCKHX 3/IeMEHTOB
.. MeHnpien1eeBa

OtkpeiTe [lepeBomueckoro 3akoHa. Ilepuopuuyeckas cucTeMa XUMHUYECKUX
snemeHToB [[.. MeHeneeBa, Kak rpaduueckoe otobpakeHue ITepuouueckoro 3akoHa.
[TepyoriueCcKuii 3aKOH M CHUCTeMa B CBeTe y4yeHHUsi O CTPOEHUM aTOMa. 3aKOHOMEPHOCTH
WU3MEHEeHUsI CTPOEHHs] 3JIEKTPOHHBIX 000J/I0UEK aTOMOB W XHWMHUECKHMH CBOHCTBaMU
o0Opa3yembIX 371eMEHTaMM TPOCTBIX U CJOXKHBIX BeIecTB. 3HaueHHe TEePUOMUECKOro
3aKOHa M TIepUOJUYecKON CHUCTeMbl XUMHUeCKuxX »3jieMeHTOB [I.V. MeHzeneeBa n/ist
pa3BUTUS HAYKW Y TTIOHUMaHUsI XUMUYeCKOUW KapTUHBI MUpa.

JemoHcmpayusi  pa3nuuHbix (OPM  MepUOAMYEeCKOM CUCTeMbl XUMHUYECKUX
anemenToB /. 1. MeHzeneeBa.

Tema 3. CTpoeHue BeliecTBa
[Mpupoja xumuyeckoi csi3u. KoBaneHTHast CBsI3b: HeTloJisipHast U rosisipHasi. loHHast
cBsi3b. KatnoHbl M aHMOHBL. MeTtajiiueckass CBsisb. BozopopaHasi CBs3b. B3anMOCBsi3b
KPUCTA/I/TMYECKHX PellleTOK Bell[eCTB C Pa3/TMYHbIMU TUITaMU XUMUUeCKOW CBSI3U.
JlemoHcmpayusi 00pa3rioB BeIeCTB W MaTepHalioB C Pa3/IMYHBIMHA TUIIAMH
XMMHWYECKOH CBSI3H.

Tema 4. Bopga. PacTBopbnl

Bozma B mpupozsie, B ObITy, B TeXHMKe W Ha TMpou3BoAcTBe. Dusnueckne u
XVUMUYeCKHe CBOMCTBA BOJbl. 3arps3HUTEN BOZABI U CIIOCOOBI 0unCTKU. YKecTkast BoJia U ee
ymsaryenue. OrnpecHeHue BOJBI. ArperaTtHble COCTOSIHUS BOJbI U ee Iepexo/ibl U3 OLHOr0
arperaTHOro COCTOSIHUA B JIpyroe.

PacTtBopeHue TBepAbIX BellleCTB U ra30oB. 3aBUCUMOCTb PaCTBOPUMOCTU TBepZbIX
BeIIeCTB M Ta30B OT TeMmepaTypbl. MaccoBasi /oSl BelljecTBa B PacTBOpe Kak Crocob
BbIpa)keHUs COCTaBa pacTBoOpa.

Jemoncmpayus. ®Pusnyeckue CBOMCTBAa BOJBI: ITOBEDXHOCTHOE HaTsDKeHHe,
CMauuBaHue.

JlabopamopHas paboma Neb.

[IpurotoBneHue pacTBOPOB.
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Tema 5. XuMHuecKue peakiuu
[ToHsiTHe 0O XUMHUUYECKOW peakMU. TUIbI XMMUUeCKUX peakiyii. CKOpPOCTb peakLUuu
U (dakTopbl, OT KOTOpPbIX OHA 3aBUCUT. TeruioBoul 3(deKT XUMUUeCKOW peaKLUH.
XuMHUUueckoe paBHOBeCHe U CIIOCOOBI ero CMelleHusl.
Lemoucmpayuu
XuMuryeckue peakliiy C BblJje/IeHHeM TerJiOoThl.
O6paTMOCTh XUMHUUECKUX PeaKIIH.

Tema 6. Heoprannueckue coefiHeHUs

Knaccudukaiysi HeopraHM4eCKUX COeAUHEHWM U UX CBOWMCTBA: OKCHU/IbI, KAC/OTHI,
OCHOBaHU$1, COJMM. XMMHUEeCKHe CBOMCTBA OCHOBHBIX K/1aCCOB HEOPraHWYeCKUX COeUHeHUN
B CBeTe TeOpWH 3/IeKTPOJUTUYEeCKON aucconuauvu. [Tonarue o rugponuse coneil. Cpeza
BOJIHBIX DaCTBOPOB COJieii: Kuc/jasi, HeWTpasbHasi, IeroyHas. BogopojHbiii mokKasaresb
(pH) pacTBOpa.

Mertannbl u HeMeTa/bl. Metamibl. Obmuye ¢u3MuecKkue ¥ XMMHUYECKHe CBONCTBA
MeTaslJIoB, 00yC/IOB/IeHHbIe CTPOEHWEM aTOMOB U KPUCTA/UIOB U TOJIOXKEHHEM MeTasljioB B
3/IEKTPOXVUMHUYECKOM Psily HampspkeHud. OO1ue criocobbl momyueHust MeTaioB. CruiaBbl:
yepHble U 1jBeTHbIe. KOoppo3ust MeTaslioB U CrIocOOBI 3all[UThI OT Hee.

HemeTtasuiel. OO61iasi XxapakTepyCTHKA IJIaBHBIX TIOATPYIIIT HEMETA/VIOB Ha TpUMepe
rajoreHoB. OKUC/UTeTbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA HEMETasl/IoB.

BakHeliive coeiIMHeHUsI MeTa/IJIOB M HEMETAJIJIOB B MPUPO/ie U XO3SIMCTBeHHOMN
JlesITe/IbHOCTU YesioBeKa. 3alljuTa OKpY Karollel cpe/ibl OT 3arpsi3HEeHUS TSDKeTbIMU
MeTaJlJlaMH, COeIMHeHUsIMU a30Ta, Cepbl, yI/iepoja.

Llemoncmpayuu
B3auMozieiicTBre MeTas/IoB C HeMeTasljlaMu (LIMHKa C Cepoi, altoMUHUS C KOZIOM), C
pacTBOpPaMM KUC/IOT U I1jesioueii. 'opeHre MeTa/iioB (LIMHKA, >KeJjie3a, MarHusi B KUCIOpPO/ie).
B3auMozieiicTBre a30THOM M KOHIIEHTPUPOBAHHOMN CePHOM KMCJ/IOT C Me/ibiO.
BoccTraHoBuTebHBIE CBOMCTBA METaJL/IOB.

XHUMHUECKHe CBOMCTBA COeAMHEeHUM MEeTasl/IoB.

Jlabopamophas pa6oma Ne6.

Onpegenenvie pH pactBopa conen.

OPI’AHNYECKAA XNMUA

Tema 7. Oprannueckue coeiHeHUS

OcCHOBHbIE TIOHATUS OpPraHUUYECKOM XUMMM M TeOpusl CTPOEHHsI OpraHh4yecKux
coesuHenni IloHsaTue usomepuu. Buzbl u3omepuu: CTpyKTypHas (YI/iepOJHOTO CKeJleTa,
MOJIOKEHUsT KpaTHOW CBA3M WM  (YHKIMOHA/JBHOW TPYyMMbl), TPOCTPaHCTBEHHas!.
MHoroo6pa3ue opraHi4ecKuX CoeIMHEeHUH.

YrneBomopogsl. IlpenencHble U HenpezenbHble  yrieBogopofpl. CTpoeHue
yIJIEBOZIOPOZIOB, XapakKTepHble XWMHUUEeCKHWe CBOMCTBa yIJIeBo#opofoB. IlpencraBurenu
yI7eBOZOPOZIOB: MeTaH, STW/eH, aueTwieH, OeH3os. [IpuMeHeHue YT/eBOJOPOZOB B
opraHvueckoMm cuHTe3e. Peakius nonumepusaumu. HedTb, ras, KameHHbIM Yrojb —
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MIPUPO/IHBbIE NCTOUHUKHU yT/I€BO/JOPO/IOB.

Kucnopopcozepskaiye opraHudeckue BeiectBa. CriupThbl, KapOOHOBBIE KUCJIOTHI U
Cl0XHbIe 3(UPBI: UX CTPOEHWe U XapaKTepHble XUMHUUecKWe CBoMWCTBa. [IpeacraButenu
KHUC/IOPO/ICO/IePXKALMX OpraHWYecKuX COeAUHEeHW: MEeTU/IOBbI U STUJIOBBIA CIHPTHI,
TJIMLepUH, YKCYCHasi KMCI0Ta. Mbla Kak COMM BBICIIMX KapOOHOBBIX KUCIOT. JKUPBI Kak
CNOKHBIE (UPBI.

YrneBoAbl: TJIFOKO3a, KpaxmaJ, Lie/UIr/103a.

A3oTCopepKalie OpraHUYecKHe COeJUHEeHUs: aMHWHBbI, aMHUHOKHCJIOTBHI, OesKu.
Ctpoenue u 6ronoruueckast GyHKIus 6esKOB. XMMHUUeCKHe CBOHMCTBA OemKOoB.

'eHeTHyeckasi CBsi3b MeX/y K/lacCaMU OpPraHUUeCKUX COeUHEeHUM.

LemoHcmpayuu

[TonyuyeHue 5THeHa M ero B3aUMOJEMCTBUE C PAacTBOPOM IlepMaHraHara Kajus,
OpPOMHOI BO/IOM.

Peak1jusi 1osiyueHus yKCyCHO-3TU/I0BOTO 3¢upa.

KauecTBeHHas peakiyisi Ha IJIML|EPYH.

LIBeTHbIe peakiuu 6enkoB. O6paTuMast 1 HeoOpaTuMast ZieHaTypalyst OeIKoB.

Ilnactmaccel M BosiokHa. IloHATHe o muiactMaccax. TepmoruiacTuyHble U
TepMOpeakTUBHble  MonuMepbl.  OTJenbHble  TIPeJCTaBUTENM  CHHTETUUECKUX U
WCKYCCTBEHHBIX TMOAMMEPOB: (deHosodopManbAeruHble CMOJbl, TOJUBUHUIXIOPU,
Ted)I0H, L{e/ITy/I0Uz,.

[ToHsiTie 0 XWUMUYeCKMX BOJIOKHax. HarypanbHble, CHUHTeTHUYECKHEe U
HCKYCCTBeHHbIe BOJIOKHAa. OT/e/bHbIe TIPe/CTaBUTeNM XMMHUYECKHUX BOJIOKOH: alleTaTHoe
(TpyaueTaTHbIM  IIeJIK) YW BUCKO3HOE  BOJIOKHA, BHUHWIXJIODUAHbIE  (XJIODHH),
TOJIMHUTPUWIbHBIE (HUTPOH), TI0JIMaMU/IHbIe (KarpoH, HalIoH), 1o/u3GdupHbIe (J1aBCcaH).

Jemoncmpayus pasnMuHbIX BUJOB IJIACTMACC U BOJIOKOH

ITpakmuueckoe 3ansamue Neb.

Cocras/ieHre U30MepoB.

JlabopamopHas paboma Ne7.

O3HakoM/IeHHe CO CBOMCTBaMU MOIU3TH/IEHA, KayUyyKa.

Tema 8. XuMus 1 )X13Hb

XUMUS ¥ OpraHu3M uesioBeKa. XMMHUUeCKHe 37IeMeHThI B OpraHu3Me uesioBekKa.
OpraHuyeckre U HeopraHuueckue BeiecTBa. OCHOBHBIE )KM3HEHHO HEO0OXOAUMbIe
coeuHeHUs: Oe/IKH, YTIeBO/bl, >KUPbI, BUTAMUHbBL. YT/I€BO/IbI — IJIAaBHBIA UCTOUHUK
SHEepruM opraHusmMa. PoJib XKMpPOB B OpraHv3mMe. X0JIeCTEPUH U ero PoJib B 3/[0POBbE
yeJsioBeKa.

MwuHepasbHbIe Bell[eCTBa B TIPO/IYKTaX MUTaHUs, MUIIeBbie J00aBKU.
CbalaHCHpOBaHHOE MMUTAHUe.

Xwumusi B 0bITy. Boza. KauecTBo Bozibl. Motoliie U ykCTsIye cpeacTBa. [IpaBumia
Ge3011acHOM paboThI CO CpeICTBAMU OBITOBOM XUMHH.

PA3AEJI 3. BUOJIOT'USA

BBegenue
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Burosiorusi — COBOKYIHOCTb HayK O >KMBOM MpUpo/ie. MeTo/ibl HAYYHOT'O TIO3HAHUS B
buosioruu

JKuBasi mpuposia Kak 00beKT usyueHus: Ouosiorun. MeTozbl UCCeJOBaHUsT KUBOM
npyupozbl B Guosiorun. OrmipefiesieHWe U3HU (C TPUBJIEYEHWEM MaTepuasa W3 pa3fieioB
(bU3MKU U XUMHH). Y POBHU OpPraHu3aliiy XKU3HU

Lemoucmpayuu

YpOBHM OpraHv3aliu >KU3HU.

MeTo/ibI TTI03HAHUS YKUBOU MPUPO/IBL.

Tema 1. Knerka

Wcropus n3yuyenus kneTku. OCHOBHBIE IIOJIOKEHHUSI KJIeTOUHOM TeopuM. Kretka —
CTPYKTYPHO-(DYHKIL[MOHa/IbHAas (371eMeHTapHas) elMHULIA KU3HHU.

Crpoenue keTku. IIpoKapuoThl M 3yKapuOThl — HM3IIKME U BbICLIME K/IeTOYHBIE
opranusmbl. OCHOBHbBIE CTPYKTYDHble KOMIIOHEHTbI KJIETKH 3YKapuoT. IloBepXHOCTHBIV
arrapat. CxemMaTUUHOe OMMCaHWe XXUAKOCTHO-MO3aWuYHOW MO/e/d K/IeTOUHBIX MeMOpaH.
[TuTonnasmMa — BHYTpeHHSISl Cpefia KJIeTKH, opraHouznl (opraHesuibl). KnetouHoe sizpo.
dyHKLMS sipa: XpaHeHHe, BOCIIPOM3Be/ieHHe U Tepejiaya Hac/le[,CTBeHHOW MH(OopMaLuy,
peryssiqusi XUMHYeCKOM aKTUBHOCTU KjeTKUu. CTpykTypa U (QYHKLUM XPOMOCOM.
AyTOCOMBI U T10JIOBbIE XPOMOCOMBI.

MatepranbHoe e[MHCTBO OKpY)KaloIllero Mupa M XHMHYECKUH COCTaB >KUBBIX
opraHu3moB. buosiornueckoe 3HaueHVMe XUMHUYeCKUX 3/1emMeHTOB. Heopranuueckue
Bell[eCTBA B COCTaBe KJIeTKU. Posib BOJbI Kak pacTBOPUTeJII U OCHOBHOTO KOMIIOHEHTa
BHYTPEHHeM cpe/ibl opraHn3moB. Heoprannueckre MOHbBI. YT/I€BOAbI U JIUNK/bI B KIIETKE.
CtpykTypa u Ouosiorndeckre (QpyHKIUM OelKOB. AMUHOKHC/IOTBI — MOHOMeEpHI OesiKOB.
CTpoeHue HYK/IEOTHUJOB U CTPYKTypa noauHykKneotuHbIxX tereit [JJHK u PHK, AT®.

Bupycel u 6akrepuodaru. HekseTouHoe CTpoeHHe, >XKU3HEHHBIM LUK U €ro
3aBUCUMOCTh OT K/IeTOUHBIX (OpPM >KU3HU. Bupycbl — B030yauTend WHGEKIMOHHBIX
3aboneBaHuii; MOHATHE 00 OHKOBUpYCaxX. Bupyc ummyHogedwurmra uenoBeka (BMY).
[Tpodunaktrika BUY-uHdekiyn

HemMoHCTpaluu:

CtpoeHue MoneKy/ibl benka.

Crtpoenue mosekyiel [JHK.

CTpoeHue KIeTKU.

CTpoeHMe KIeTOK NPOKaprUOT U 3YKapHOT.

Ctpoenue Bupyca.

LemoHcmpayuu
Ctpoenue monekysibl 6enka. Ctpoennie monekyssl JJHK. CTpoeHue KieTKH.

CTpoeHue KeTOK IPOKapyoT U 3yKapuoT. CTpoeHUe BUpYCa.

JlabopamopHas paboma Ne 8.

HabmtofeHre KIeTOK pacTeHWHd W J>KUBOTHBIX I10/] MHKPOCKOTIOM Ha T'OTOBBIX
MUKpOIIperiaparax u ux ornvcaHue.

JlabopamopHas pab6oma Ne 9.

CpaBHeHHe CTPOeHHsI KJIETOK paCTeHUN U KUBOTHBIX.
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Tema 2. Opranusm

Opranu3m — efiHOe 1iefioe. MHoroo6pasue opraHru3MoB.

OOMeH BeITleCTBOM M YHEpPrHeM ¢ OKpY’Karollel cpe/ioii Kak HeoOX0UMOoe yC/IOBHe
CYLL[eCTBOBAHUS KUBbIX CUCTEM.

CriocobHOCTb K CaMOBOCTIPOU3BE/IEHUIO — OZJHA M3 OCHOBHBIX 0COOEHHOCTeM KUBBIX
opraHusmoB. [lefeHre KIeTKM — OCHOBa pOCTa, Pa3BUTHS U PAa3MHOKEHUS] OPraHU3MOB.
becrionoe pasmHoxeHue. [TosoBoM npoLecc U MoJjoBoe pasmMHokeHHe. Oriof0TBOpeHue,
ero OHoJIorMuecKoe 3HaUeHue.

[MousaTHst 06 WHAWBUAYa/bHOM (OHTOreHe3), SMOpPHOHa/LHOM (3MOpHOreHe3) u
MOoCTIMOPHOHA/ILHOM pa3BUTHH. VHAWBHyalbHOE Pa3BUTHE UeiOBeKa W ero BO3MOXKHbIE
HapylleHus..

OO6mye TmpeAcTaB/ieHUss O HaC/IeACTBEHHOCTH W W3MEHUMBOCTU. ['eHeTHyecKas
TEePMHHOJIOTUS U CUMBOJIMKA. 3aKOHOMEPHOCTHU HacjleloBaHus. HacsiejoBaHNe TIPHU3HAKOB Y
yesioBeka. [lonoBeie xpomocomsbl. CriernyieHHOe € IM0JIOM HaciefoBaHue. HacnesncTBeHHbIe
Oosie3HM uesioBeKa, MX MPUYMHBI U TIpoduiakTika. CoBpeMeHHbIe Tpe/CTaB/IeHNs O TeHe U
reHome.

leHeTHueckre  3aKOHOMepHOCTM  u3MeHuMBocTH.  Kiaccudukauusi — dopm
M3MeHUMBOCTU. BrMisiHMe MyTareHOB Ha OpraHu3M YeJjioBeKa.

[Tpeamert, 3aZiauM U MeTO/Ibl CesieKLIMU. ['eHeTHUeCKe 3aKOHOMEPHOCTH CeJIeKLIMH.
Yuenne H./. BaBuioBa 0 IieHTpax MHOroo0pasuss M TIPOMCXOXKAEHHUS! KYJbTYPHBIX
pacTeHui. BroTexHosOTHs, ee NOCTUKeHUs], TIepCTIeKTUBbLI Pa3BUTHS.

Lemoncmpayuu

OO6MeH Bell[eCTB U MpeBpallieHsl JHEPTHUU B KJIeTKe.

Henenue kneTku (MUTO3, Meli03).

Crioco6rI 6ecrionoro pa3MHOKEHUS.

Ornuiof0TBOpeHre Y PAaCTeHUH U )KUBOTHBIX.

VupauBuayanbHOe pa3BUTHE OpraHu3Ma.

HacnezncrBeHHble 60/1€3HU UeiOBeKa.

Bnusinue ankoronusma, HapKOMaHUM, KypeHUs Ha Hac/le[JCTBEHHOCTb.

MyTtauuu.

MoaudukalioHHasi U3MeHYUBOCTb.

LleHTpBI MHOTOOOPA3Us U MPOUCXOXK/€HUSI KY/IbTYPHBIX PAaCTeHUM.

W ckyccTBeHHBIH 0TOOP.

VccnenoBanvst B 06/1aCTH OMOTEXHOJIOTHH.

IIpakmuueckoe 3anamue Ne 6.

PerieHue 37eMeHTapHbIX FeHeTUUECKHX 3a/jau.

IIpakmuueckoe 3anamue Ne 7.

AHanu3 1 oLjeHKa 3TUUeCKHX acleKTOB Pa3BUTHSI HEKOTOPBIX UCCIe[0BaHUi B
OHOTeXHOIOTHH.

Tema 3. Bup
OBOMIOIIMOHHAsT Teopus W €8 poib B (OPMUPOBAHUM  COBPEMEHHOU
eCTeCTBeHHOHAay4YHOW KapTWHbI Mupa. Buj, ero kpurepuu. Ilonyssitys Kak CTPYKTypHas
equHULA BUZA U H3BOMOLUU. CHUHTeTHYecKas Teopys SBO/IOLUHU. [IBWKyIUe CUJIbI
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3Bo/iOLMKM B cooTBeTcTBMM € CTO. T'eHeTMyecKuWe 3aKOHOMEDHOCTHU 3BOJIFOLMOHHOIO
riporjecca.

Pesynbratel  3Bomoruu. CoxpaHeHHe MHOrooOpasWss BH/OB KakK OCHOBA
ycToMuuBOoro pa3suTtus Ouocdepbl. [IpyuuHBl BbIMHPAaHHSI BUAOB. bBuosornueckuii
Tporpecc U 6UoIornuecKrii perpecc.

['uroTessl TIPOUCXOXKAEHUS XU3HU. Y CJIOKHEHHE >KUBBIX OPraHW3MOB Ha 3em/ie B
rporiecce 3BOIOLMUA. AHTpPOMNOreHe3 M ero 3aKOHOMEepPHOCTH. Jlokas3aTenbCTBa POJCTBA
yesioBeKa C MJIEKOMUTAIOIIUMU >KUBOTHBIMU. JKOJIOTMYeckre (aKTOpbl aHTPOIMOreHe3a:
YC/I0)KHEHHe TOMYJIALIMOHHOM CTPYKTYPhI BUZA, U3TOTOB/IEHUE OPYAUM TPyZa, epexos OT
pPacTUTENIBHOIO K CMELIaHHOMY TUIYy [MWTaHWsl, MCIOJb30BaHuWe OrHs. [losBneHue
MBICJIUTE/IbHON J1eSITeIbHOCTA M UeHOpa3ZAeabHOW peud. [IporcxoxkzaeHre yeoBeuecKux
pac.

LemoHcmpayuu
Kpurepuu Buja.

[Tonynsauwys — CTpyKTypHas euHuLA BU/a, eMHULIA SBOJIFOLMH.
JBWXKy1Me CUibl 3BOJIFOLMH.

Bo3HUKHOBeHHe 1 MHOT00Opa3ue MpUcocob/ieHnid Y OpraHu3MOoB.
Penkuie v vcuesaroiue BUBbI.

JBrKylye Cuibl aHTPOIIOreHe3a.

[IpoucxoxxmeHue yesioBeKa U yeioBeyeCcKrux pac.

ITpakmuueckoe 3anamue Ne 8.

AHanu3 ¥ OLeHKa pa3/IMuHbIX TUIOTe3 TPOUCXOXAEeHUs KU3HU. AHa/M3 U OLIeHKa
Pa3/IMYHbIX TUTIOTE3 MPOUCXOXKIEHHS Ue/loBeKa.

Tema 4. JKocuCTeMbI

[TpeamMeT M 3afaud 9KOJIOTMM: ydyeHHe 00 3Koiornyeckux (pakropax, yyeHue O
coo011lecTBax OpraHu3MoB, yueHHe o 6rocdepe.

Okosornyeckrve (akTopel, OCOOEHHOCTM WX BO3/€HCTBUS. JKOJIOTHMUecKas
XapakTepucTvka BHja. I[loHsaTne 00 5KojmorMuyeckux cucremax. lLlemn nwMTaHus,
Tpoduueckre ypoBHH. buoreorieHo3 Kak 3kocucrema. buoueHo3 u 6uoTOonm Kak
KOMITOHEHTHI OMOTeo1|eHo3a.

Buocdepa — rnobanvHas skocuctema. Yuenue B. V. BepnHagckoro o 6uocdepe.
Ponb kuBBIX oOpraHusmMoB B Ouocdepe. Buomacca. Buonoruueckuii KpyroBopoT (Ha
rpuMepe KpyrosopoTta yrijiepoza). OCHOBHble HamnpaB/eHUs BO3JEMCTBUS 4ejioBeKa Ha
buoctepy. TpaHchopmalysi ecTeCTBeHHBIX 3KOJOTMUYeCKUX cucteM. OcobeHHOCTH
arposKocucTeM (arpoLeHO30B).

HeMoHCcTparmu:

OKosornyeckre akTopbl U UX BAUSIHAE Ha OPraHH3MBbl.

Me)XBH/I0BbIe OTHOIIIEHUS: TIapa3UTH3M, XUIITHUYECTBO, KOHKYPEHLHs], CUMOUO3.

SIpyCHOCTBb pacTUTEe/TBHOTO COO0IIIeCTBa.

Kpyrosoport yriepoza B 6uocdepe.

3anoBeJHUKY Y 3aKa3HUKU Poccuu.

ITpakmuueckoe 3anamue Ne 9.

CocraBnieHre cxeM Iepefjauy BelecTB U SHepruu (Lierned MUTaHus).
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TEMATHUYECKOE IVNIAHUPOBAHUME

[Tpy peanu3aiuu cofep)KaHusl 001eobpa3oBaTe/IbHOM yueOHOW  UCIUTUIAHEI
«EctecTBo3HaHne» B mpedenax ocBoeHus I[ITICC3 CITIO Ha 6a3e OCHOBHOro 0O0IIero
oOpa3oBaHus C TIOMy4YeHHEM CpefiHero oOiero obpa3oBaHWs MaKCHMasbHasi yueOHast
Harpy3ka obyuarompxcsi cocrasssieT 1o creryansHoct CITO 38.02.07 «baHKoBCKOe fierno»
COLMa/IbHO-9KOHOMHUEeCKOro rpodus nmpodeccruoHanbHOro odbpasoanus - 100 yacos, u3

HUX oOs3aTenbHas ayAWTOPHAas Harpy3ka oOOyuarommxcs -

100 wyacos,

BKJ/IFOUas

TeopeTUyecKre 3aHATUsA — 64 uaca, MpakTHUeCKWe 3aHsATHS — 18 yacoB, sabopaTopHbIe
paboTsl - 18 uacoB. [IpomexyTouHast arTectais B opme anddepeHIMPOBaHHOTO 3aueTa -

2 4gaca.

TEMATHUYECKWH ITIJIAH
YuyeOHast Harpy3ka o0yuaroruxcs (Jac.)
O6s13a
N — si3aTe/IbHasi ayJUTOPHasi Harpy3ka
Bcero
MasbHast . B T.4.
3aHATUN
HawvmeHoBaHue pa3/iesioB U TeM
TeopeTH | abopa-  TIPAaKTH-
YeCKuX | TOPHBIX YeCcKux
3aHATHA | pabor 3aHSATHU
Pazpen 1. PU3NKA 9 9 9
BBegenue
T 1.M
emMa eXaHuKa 10 10 6 4
Tema 2. OCHOBBI MOJIEKY/IIPHOU 6 6 4 ?
(hbY3UKU U TepMOJUHAMUKHU
T 3.0
ema CHOBBI 6 6 9 9 9
3/1eKTPO/IMHAMUKHU
Tema 4. K
emMa os1ebaHusT U BOJTHBI 8 3 9 9 4
Tema 5. DyeMeHTbl KBaHTOBOWU 9 9 9
((NZEVING
T 6.B
emMa CeJIeHHas M ee SBOJTIOLIUS 9 2 9
P .
azgen 2. XUMUA 9 ’ 9
Brenenue
OBIIIASA 1 HEOPTAHUYECKASA
XNUMUA
4 4 4
Tema 1. OCHOBHBIE TIOHATUS U
3aKOHBbI XUMHUH
24

LIOKYMEHT MOAMUCAH NEKTPOHHOM MOANWCHIO

POCCUACKAS AKALEMUSI HAPOJHOIO XO3SIACTBA U
rOCYAAPCTBEHHO CNY)XBbl MPU NPE3UAEHTE POCCUINCKOIA
®EAEPALIMU, AKAAEMUS NMPU NPE3UAEHTE PO, Ackaposa Hanns
WnbrusosHa, AupekTop KasaHckoro ¢punnana Akagemun

17.10.23 12:56 (MSK)

Ceptudmkat 019028E2008FAFCF8C4EDF765BA954FA9F




Tema 2. IlepuioguuecKuii 3aKOH U
ITepuoguueckas cucTeMa 9 ? 9
XUMUUYeCcKUux  snemeHtos  [I.1.
MengesneeBa
Tema 3. CTpoeHue BelllecTBa 2 2 2
Tema 4. Bona. PacTBopsbl 4 4 9 9
T 5.X

emMa MMHUUYeCKHe peakun 9 9 9
T .

eMa 6 Heopranuueckue 6 6 4 9
CcoeIMHeHUsT
OPI'TAHNYECKA{A XNMUA
Tema 7. Opranuueckue 10 10 6 2 2
coeIMHeHUs!
T . X

eMa 8. XvMUs U KU3Hb 4 4 4
Pazpen 3. BUOJIOT'UA
Bsegenue 2 2 2
Tema 1. Knetka 6 6 9 4
T 2.0

emMa praHusm 8 8 4 4
T .B

eMa 3. Bup 6 6 4 9
Tema 4. 3

emMa KOCHUCTEMBbI 4 4 9 9
OuddepeHLpoBaHHbIN 3aUeT 2 2 2

100 100 64 18 18

Hroro
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3. YCJIOBUS PEAJIM3ALIIM ITPOT'PAMMBI YUEBHOI
TUCIIATIAHBI

3.1. [ina peanu3aluy Tporpammbl yueOHOW JUCLIMIUIMHBI TIPelyCMOTpeHbI CJiefyIoliue
crieLidasbHble OMeLeHusI:
KabuHet «EcTecTBeHHOHaYUHBIX JAUCLIUTITUHY,
OCHAIIleHHBIN 000py/ 0BaHHEM:
- Har/IsAHBIe TocoOus (TabuIja XUMHUUeCKUX 3/IeMeHTOB MeH/jeneeBa);
- CcTaTUYecKue, JUHAMUYeCcKHe, [eMOHCTPALMOHHbIe U pa3/laTOuHble MOJe/NH, BK/IoUas
HaTypasbHble 0ObEKTHI.
TeXHUYeCKHMH CPeJCTBaMHU 00yUeHHUs:
- yuebHO-MeToMueckui Komrieke (YMK) nipenosiaBaterisi;
- ”HpOpPMaLMOHHO-KOMMYHHKAaTUBHbIE CPe/ICTBa;
- 9KpaHHO-3BYKOBBIe 110CoOus;
- KOMIUIEKT TeXHUYeCKOW [JOKyMeHTal[id, B TOM YHCJe MaclopTa Ha CpeficTBa obyue-
HUS1, UHCTPYKLIMU 110 UX UCTIOb30BaHUIO U TeXHHKe 0e301acHOCTH;
- KOMITBFOTEPHBIM K/1acc;
- yuebHbIe BU/Ie0(UIbMBI U TIPe3eHTaLUu.

3.2. UndopmanmonHoe odecneyeHe peajn3anuy MporpaMMbl

3.2.1. OcHOBHBIE MeUaTHbIEe N3JaHUA

1. EcrectBo3Hanue: yue6Hoe rocobue / O.E. Caenko, T.I1. Tpyuuna, O.B. ApyTroHsH
- 3 u3p,., crep.- M.: Knopyc, 2016 - 368 c.

2. EcrectBo3HanMe : yuebHUK A5 CITO / B. H. JlaBpunenko [u ap.] ; mox pen. B. H.
JlaBpuHeHKO. — 5-e u3f., mepepab. u gor. — M.: FOpaiit, 2021. — 462 c. Pexum
noctyta https://urait.ru/bcode/483424

3.2.2. [lono/IHUTe/IbHbIEe HCTOUHUKH:
1. TopenoB A. A. KoHuenuuu COBpeMEHHOTO eCTeCTBO3HaHUs: yueb. mocobue s
akajgemuueckoro OakanmaBpuara / A. A. T'openoB. — 4-e u3f., nepepab. u gorn. — M.:
FOpaiit, 2014. — 347 c.
3. KoHuenuuu coBpeMeHHOTO ecTeCTBO3HaHUs: y4yeOHMK [t OakanaBpoB / B. H.
JlaBpunenko [u ap.]; mox pen. B. H. JlaBpuHeHko. — 5-e u3g., mepepab. u gom. — M.:
FOpaiir, 2019. — 462 c. Pexxum goctyna: URL: https://urait.ru/bcode/425176
4. OctpoBckui, D. B. KoHIleniyuu coBpeMeHHOT0 eCTeCTBO3HaHMs : yueOHoe rmocobue / D.
B. OctpoBckuii. — MockBa: By3oBckuii yuebHuk : MUHOPA-M, 2019. — 141 c. — Pexum
pocrymna: URL: https://znanium.com/catalog/product/914011
5. Ottoukwii I'. T1. EcrecTBo3HaHue: yueOHUK U TipakTUKyM 11t CTTO / T'. T1. OTroukwii; mof,
pen. I'. H. Ky3pmenko. — M.: HOpaut, 2021. — 380 c. Pexxum pgocryna: URL:
https://urait.ru/bcode/471177
6. PazymoB B. A. KoHiemniuu COBpeMeHHOTO eCTeCTBO3HaHHUsl : yueOHoe mocobue. —
MockBa : WH®PA-M, 2019. — 352 ¢ - Pexum pgocryna: URL:
https://znanium.com/catalog/product/1009044
7. Craponyb6iieB B.A. EcrectBo3HaHre. CoBpeMeHHbIe KOHIIEIUKU: yueOHOoe Tiocobue st
CIIO / B.A. Crapoay61ieB. CapaToB: IIpodobpa3oBanue, 2017. — 332 c. Pexkxum fgoctyma:
URL: https://www.iprbookshop.ru/66386.html
8. CtpenpHuk O. H. EcrecTtBo3Hanue: yue6. mocobue asis CITO / O. H. CtpenbHUK. — M.:
FOpaiit, 2021. — 223 c. Pexxum poctyna: URL: https://urait.ru/bcode/469670
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https://znanium.com/catalog/product/914011
https://urait.ru/bcode/425176

JJIeKTPOHHBIE 0MO/THOTEUHBbIE CHCTEMBI

. OBC «IPRbooks» https://www.iprbookshop.ru
. OBC «Jlanb» ttps://e.lanbook.com/book

. 9BC «Znanium» - https://znanium.com

1
2
3. 3BC «FOpawit» https://urait.ru
4
5

. OBC «Aiibykc.py/ibooks.ru» - https://ibooks.ru

4. KOHTPO/JIb 1 OOEHKA PE3YJ/IbTATOB OCBOEHHSA

YUYEBHOM JUCIIATIIAHGI

Copepxanue
00yueHHs

XapakTepuCTHKAa OCHOBHBIX BU/IOB /IeAATe/IbHOCTH CTY/|eHTOB
(Ha ypoBHe y4eOHBIX /|elICTBUI)

DOU3NKA

BBegenue

Pa3BuTre CrocoOHOCTeH $ICHO W TOUHO H3/araTb CBOM MBIC/IH,
JIOTUYeCKH 0OOCHOBBIBATbH CBOKO TOUKY 3pE€HHs, BOCTIPUHUMATD U
aHa/IM3UPOBaTh MHEHUs cOOeCceIHUKOB, TIPU3HABast TIPABO JIPYTOra
yeJiOBeKa Ha MHOe MHeHNe.

[TpuBeseHVve TIpUMEpPOB BIMSHUS OTKPBITUM B (U3MKe HA
Mporpecc B TEXHHKE U TeXHOJIOTMU NTPOX3BO/CTBA

MexaHuka

Kunematuka

OsHakom/ieHWe €O  criocobaMy  OINMMCaHUs  MeXaHWYeCcKord
JIBIDKEHUS, OCHOBHOM 3a/jaueii MeXaHUKHU.

M3yueHre OCHOBHBIX (DU3WYECKUX BeJMUMH KUHEeMaTHKU]
riepeMeILeHusi, CKOPOCTH, YCKOPEHMUS.

HabntofieHue OTHOCHTE/ILHOCTH MeXaHWUeCKOrO  JIBWKeHUs
dopmMyMpoBaHKe 3aKOHa CJI0XKeHUs CKOPOCTeH.

WccnenoBanue PaBHOYCKOPEHHOT'0 MIPSIMOJIMHEMHOT ]
IBIDKeHWs(Ha  TIpuMepe  CBOOOAHOTO  TlafieHUs  Teln) U
PaBHOMEPHOT'0 [JBI)KEHUs] Tejla MO OKPY>XHOCTH. [loHMMaHu€
CMBIC/IA OCHOBHBIX (M3MYECKMX BE/IMYMH, XapaKTepH3YIOLLHX
aBHOMEDHOe JBI)KEeHHEe TeJa 10 OKPY>KHOCTH

[JvHamuyka

[ToHrMaHuWe CMbICTIA TakKMx (U3MUeCKUX Mojened, Kak
MarepuasibHasi TOUKa, UHepLjaabHas CucTeMa OTCueTa.
M3mMepeHre MacChl TeJla pa3/InuHbIMU Ccriocobamu. Vi3MepeHue cui
B3aMMOJIENCTBUS TeJsl. Bblunc/ieHWe 3HaueHUsi YCKOPeHUs Tesl 10
W3BECTHBIM 3HAUeHUsIM JIeHMCTBYIOLMX CUJI U MacC TeJl.
YMeHre pa3nuuaTh CUIY TsDKECTH W Bec Teja. OObsCHEHHE U
TpYBe/ieHre TPUMEPOB SIBJIEHUS] HEBECOMOCTH.

[IpuMeHeHre OCHOBHBIX TOHSITHM, (POPMY/ U 3aKOHOB AUHAMUKU
K peLleHu!o 3a/iau
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https://ibooks.ru/
https://znanium.com/

OObsicHeHHe peaKTHBHOTO [BIDKEHHUs Ha OCHOBe 3aKOHA
coXpaHeHHsi UMIy/abca. IIpuMeHeHUWe 3aKOHa COXpaHeHUs]
VMMITy/IbCa /ISl BBIUMC/IEHUS U3MEHEHUM CKOPOCTeM Tes TMpU X
B3aUMO/IENCTBUSIX.

Bbruncsienrie paboThl CU U M3MeHeHUsI KWHeTUUeCKOW JHepruu
Tena.  BbluMc/ieHWe — TOTeHUWanbHOM  SHEPrUM  Tel B

3aKOHbI COXpaHeH!sl B
MeXxaHHKe

rpaBUTALIMOHHOM TIOJIe.
XapakTeprCcTHKa MPOM3BOJAUTE/ILHOCTA MalllUH U JiBUraTesneu c

HCII0J/Ib30BaHWEM ITOHATHSA MOIIHOCTH

OCHOBBI MOJIEKYJIIPHOU (DY3UKU 1 TEPMOJUHAMUKH

@®opMynMpoBaHUEe  OCHOBHBIX  TIOJIO)KEHHWHA  MOJIEKYJ/ISIPHO-
KWHETUYeCKOW Teopuu. BrINosiHeHre 3KCIepUMEeHTOB, CTy KalluX
000CHOBaHHEM MOJIeKY/IIPHO-KUHeTHYeCKON TeOPUHU.,
HabroieHre 6poyHOBCKOTO [IBUKEHUS U siB/IeHUs AUGY3Un.

OnpezeneHvie mapaMeTpoB BellleCTBa B ra3000pa3HOM COCTOSIHUU
MournekynsipHas P P P B P

(1) Ha OCHOBAHWH YPaBHEHHUA COCTOAHUSA UA€a/IbHOI'O I'a3d.
M3HKa

[lpencraBneHve B BUje rpaduKa H30XOPHOro, KM300apHOTO U
H30TepMHUUECKOTr0 TIPOLIECCOB. BrerumciieHve cpeaHeld
KUHETUUeCKOW JHEepPruu TeIyIOBOrO [BW)KEHUS MOJIeKyJs TIO
M3BeCTHOM TeMIiepaType BellecTBa.

i3MepeHue BIa)KHOCTH BO3/lyXa

OKCIIepUMeHTa/lbHOe ~ WCC/e/loBaHWe  TeIJIOBbIX  CBOWMCTB
BellleCTBa, pacyeT KOJMYECTBA TeTUIOTHI, HEeoOXOAUMOTro Jisl
OCyILleCcTB/IeHUS] Tpoliecca TIpeBpallieHUs] BelecTBa U3 OJHOTO
arperaTHOro COCTOSIHUS B [Ipyroe.

PacueT wu3MeHeHWs BHYTpeHHell JHepruud Ten, paboOThI U
repelaHHOr0 KOJIMYeCTBa TeIIOThl HA OCHOBaHUM MePBOT0 3aKOH4|
TepMoguHaMUKKA. OOBsICHEHHEe TPUHLIAIIOB JeMCTBUSI TeIyIOBBIX

TepmoauHamuka

MalllnH

OcHOBBEI 3JIEKTPOAMHAMHKHU

BbruncieHne cua B3aMMOJIEHCTBHSI TOUEUHBIX 3€KTPUUECKHX
3aps0B.  Bplunc/ieHMe — HamnpsDKEHHOCTM W IIOTeHLjMasa
3/1eKTPUYECKOr0 T0JIsl OJHOIO U HeCKOJIBKUX TOUYEUHbIX 3aps/iOB.
N3mepenrie pasHOCTM TOTeHLManoB. [IpuBeneHne npuMepoB
MIPOBO/THUKOB, [U3JIEKTPUKOB W KOHZAeHcaTopoB. HabmromeHue
SIB/IEHUS1  9JIEKTPOCTaTUUeCKOW  WHAYKLUMW U sIBJIeHUS
MO/ISIPU3aLy  [JU3/IeKTPUKA, HAaXOJSIIerocsi B 3JIEKTPUUECKOM

DJIEKTPOCTaTHKa

Iiojie

[TocTosiHHBINM TOK | VI3MepeHMe MOIIIHOCTH 3/ieKTpUueckoro Toka. Miamepenue 3/1C u
BHYTPEHHEr0  COTPOTHMBJ/IEHWS] HWCTOYHMKA TokKa. COop U
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HabnroieHue 1efiCTBUSE MarHUTHOTO TIOJISI HA TIPOBO/THUK C TOKOM,
KApTUHOK MarHUTHBIX MOJeM.

@dopmysMpoBaHre TIpaBWa JieBOM DPYKU [Jisi  OMpejesieHus
HarpaBJieHus1 Cuibl Amnepa. Berunciienue cu, JelCTBYIOIMX HA
MPOBOJHUK C TOKOM B MarHUTHOM I10Jie, OOBSICHEHHEe TIPUHLIUIIY
JleViCTBUSA 3/1IeKTPO/IBUraTesIsl. Wccnenosanue sSIBJIeHUS]
3/71eKTPOMarHUTHOM UHAYKLUH.

MaruauTtHoe ose

Ko/rebauus 1 BOJTHBI

[TpuBegeHue TpUMepPOB KosiebaTeTbHbIX JIBWDKEHUU.
WccnenoBanue 3aBUCUMOCTH rnepuoja KoJiebaHmi
MaTeMaTUueCcKoro MasiTHUKa OT ero [JJMHbl, MacChl |

aMIUTATY bl KosieOauuii. OmnpenesieHUe YCKOPeHUs1 CBOOOIHOIO
MexaHuueckue A peA yerop 2

Ta/IeHKs C TOMOII[bI0 MaTeMaTHUYeCKOT0 MasiTHHKA.
KoJ1e0aHUs ¥ BOJIHBI

Habnonenue KosiebaHuii  3Byuvaljero Tesa. IIpuBefieHue
3HaueHUs CKOPOCTH pacIpoCTpaHeHUsi 3ByKa B Pa3/IMYHbIX
cpefax. YMeHue OOBSCHSITH HCIIOb30BaHWE Y/bTpPa3ByKa B
MeuLHe

HabntoieHre oCU/IIOrpaMM FapMOHHWYeCKUX KoJiebaHui CHTbI
TOKa B 1iernu. OObsiCHeHe TpeBpallieH!si SHePTUH B HjlealbHOM
KosebaTeslbHOM KOHTYpe. V3yueHuWe yCTpOMCTBA W TIPUHLUIIA
OneKTpOMarHWTHbIe | JeMCTBUSI  TpaHcdopMaTopa. AHaaM3 CXeMbl  [epefauu
KosieOaHus ¥ BOJTHBI | 37IeKTPOHEPTUU Ha 00JIbIIMe pacCTOSTHHUS.

IlpuBeneHvie MNPUMEPOB BUJOB PaAWOCBI3U. 3HAKOMCTBO C
yCTPOMCTBaMHU, BXO/SIIUMU B CUCTEMY PaJUOCBSI3U.
O6cy>xaeHre 0cOOEHHOCTeN PacIpOCTpaHeHsT PaZIOBOJTH

[TprMeHeHre Ha MpaKTHKe 3aKOHOB OTPa)kKeHUsI U TIPe/IOMJIeHUs
CBeTa TpH pellleHny 3az1au. HabsrozeHue siBieHust Judbpakiyy v
CBeToBbI€ BO/IHBI | TUCTIEPCHU CBETa.

YMeHre CTPOUTh U300pa>keHus! MPeIMETOB, laBaeMble JIMH3aMHU.
Pacyet onTUUeCKOM CUJTbI TMH3BI

OneMeHThbI KBaHTOBOM (hH3UKH

. Habsronenue OTO3/IeKTPHUUECKOTO a¢dexra. Pacuer]
KBaHTOBBIE CBOUCTBA A . ¢ P . b
MaKCMMaqbHOM  KWHETUUeCKOW SHepruM  3JIeKTPOHOB  MpH
CcBeTa
dotorddekre
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dopmynpoBaHue TocTynatoB bopa. HabsmogeHne iHeiuaToro,
Y HelpepbIBHOI'O CIIeKTPOB.

du3uKa aTomMa pep P
Pacuer 4acTOTBl W [IMHBI BOJIHBI MCIYCKaeMOro CBeTa IIpH
repexo/ie aTomMa 13 OJHOIr'0 CTaL[iOHApHOI'0 COCTOSIHUA B [Ipyroe.

OO6BsicHeHVe TIPUHLIUIA /IeHCTBUS Jla3epa

HabsroeHue TpekoB anbda-uacTui] B Kamepe BuibcoHa.
PerucTpaliys siiepHbIX U3/TyUYe€HUH C TIOMOII[bI0 CUeTUHKa

[eiirepa.
du3rka aToOMHOr0

sIpa ¥ 3JIeMeHTapHbIX
YaCTHI]

PacueT sHepruu CBs31 aTOMHBIX siiep.

[ToHMMaHUe 1[eHHOCTH Hay4YHOI0 MT03HaHUsI MUpa He BooOI1le Ais
ye/IoBeYeCTBa B 1[e/I0M, a /IS KaK/[0T0 00yJaroIierocs JIM4Ho,
LIeHHOCTH OBJIa/IeHUsI MeTO/JOM HayUHOT'O TI03HaHUSI /ISl
JIOCTVKEHUS yCIiexa B TF000M BU/Ie PAKTUUECKOU J1esiTe/TbHOCTH

BcenenHas u ee 3BOJIFOLIUA

CtpoeHue U pasBuTHe

N OO6mBsicHeHHe MOZIe/TU paciupsitoleiics BeeneHHow
BcenenHnon

ITpoucxoxnenue Habnromenue 3Be3z, JIyHbI U 171aHeT B Teneckon. HabsrozeHre
ConHeYHOM CHUCTeMBI | COJIHEUHBIX MATEH C MOMOILBI0 TeecKona

Xnmus
PackpbiTe BK/aJa XWMUUECKOW KapTUHbI MHUpa B €eJUHYHO
eCTeCTBeHHO-HAYUHYH0 KapTHHY MUpa.
XapakTepyucTMKa XWUMWA KaK TPOU3BOJUTENbHOW  CHUJIbI
ob1recTBa

Brenenue

YMeHue [faTb olpefiejieHMe U ONEpUpOBaTh  C/IeAyIOLIMMU
XUMAYECKUMU  TIOHATHSIMU:  «BELLeCTBO»,  «XUMHUECKUI
3/IEMEHT», «aTOM», «MOJIeKyJ/a», «OTHOCHTe/bHble aTOMHas U
MOJIeKY/ISIpHasE MacChl», «HOH», «aJIJIOTPOIUS», «U30TOIbI»,
«XUMHYecKast CBSI3b», «371eKTPOOTPULIATE/IbBHOCTDY,
«BaJIEHTHOCTb», «CTeeHb OKHUCJIEHUS», «MOJb», «MOJIIpHas

Baxkunenmme Macca», «MOJIIpDHBIA ~ 00BeM  ra3000pa3HbIX  BeIIeCTB»,
XUMHYeCKHe TIOHATHS | «BelllecTBa MOJIEKY/ISIPHOTO M HEeMOJIEKYJIIPHOTO CTPOEHUSI»,
«pacTBOPbI», «3711eKTPOJIUT U He3JIeKTPOJIUTY,
«3NIeKTPOIUTAYECKasl  AUCCOLMALUS», «OKWUCIUTEb U
BOCCTaHOBHUTE/b», «OKHUC/AEHUEe U BOCCTAHOBJIEHHE», «CKOPOCTh
XUMHUYECKOH peakLyn», «XUMHYEeCKoe paBHOBeCHe»,
«yTJIePOJHbIN CKeseT», «(yHKIMOHA/TbHas rpynmna»,
«HU30MEPUA»

d®opMy/MpoBaHMe 3aKOHOB COXPaHEHWs] MacChbl BeIeCTB WU
OCHOBHbIE 3aKOHBI | TIOCTOSIHCTBA COCTaBa BeLeCTB. YCTaHOB/eHWe TPUUMHHO-
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YcTaHOB/IeHWe 3aBUCMMOCTH CBOWCTB XMMHUYECKHX BeIeCTB OT
CTPOEHHUSI aTOMOB 00pa3yIoIUMX HUX XUMHUECKUX 3JIeMEHTOB.
XapakTepyuCTHUKa Ba)KHEMIIIUX TUIOB XWUMHUECKUX CBs3ed W
OTHOCHUTE/ILHOCTU 3TOMN Turosiorud. OObsiCHeHHe 3aBUCUMOCTH|
CBOMCTB BeILleCTB OT UX COCTaBa M CTPOEHUS] KPUCTA/I/TMUECKHUX
OcHoBHbIe Teopuu | pelieToK. @DOpPMy/JMpPOBaHHE OCHOBHBIX TIOJIOKEHUM TeOpUH
XUMUN 3JIEKTPOIUTUUECKON JUCCOLMALMM U XapaKTepUCTUKAa B CBETE
5TOM TeOpUM CBOWCTB OCHOBHBIX KJ/IaCCOB HeOpraHWuecKHuX
coevHeHWl. POpPMyIMpPOBaHKE OCHOBHBIX TIOJIOXKEHUN TeopUH
XUMWYECKOTO  CTPOEHMsT ~ OpPraHWuecKuX  COeIMHEHWA U
XapaKTepUCTMKAa B CBeTe 3TOW TeOpud CBOWMCTB BaKHEMIIIHX]
Tipe/iCTaBUTe el OCHOBHBIX K/IACCOB OPraHUYeCKUX COeAMHEeHHUH

XapakTepyucTHKa CTPOEHUs] aTOMOB M KPHUCTa/VIOB U Ha 3TOH
OCHOBe 00IUX (U3NUYeCKUX ¥ XUMUUECKUX CBOMCTB META/UIOB U
HeMeTa//IOB. XapaKTePUCTUKAa COCTaBa, CTPOEHUs, CBOWCTB,
T0JIyueHUsl ¥ IPUMeHeHre BayKHeUIINX HeMeTasl/IoB.
BaskHelimme BemjecTBa| XapakTePUCTHKA COCTaBa, CTPOEHM W OOIIMX  CBOWCTB
1 MaTepuarbl Ba)XKHEMIIIMX K/1aCCOB HEOPraHUUeCKUX COeJUHeHHUH.
OnucaHve cocTaBa ¥ CBOWCTB BaKHEHIIMX MpeJCcTaBUTesel
OpraHuWYecKUx COeJMHEHWM: MeTaHOJa M 3TaHOJA, CJIOKHBIX
3(UpOB, )KUPOB, MbLI, KAPOOHOBBIX KUCJIOT (YKCYCHOM KHUCJ/IOTHI),
MOHOCaxapuzioB  (T/IIOKO3bI),  JucaxapuzioB  (caxaposbl),
rnojivMcaxapuzioB (Kpaxmana W LeJ/UII0JIO3bl), AMHHOKMCJIOT,
0e/KoB, NCKYCCTBEHHbIX M CUHTETUUECKUX MOJIMMEepPOB

Vicnionb3oBaHue B yueOHOM U1 TIpodheCcCHOHATBHOMN /1esITe/TbHOCTH

XUMHUYECKUX TEPMUHOB U CHMBOJIUKH.

XVMUUeCKUN 36K U | Ha3biBaHWe W3yuyeHHBIX BEIECTB [0 TPUBUAIBHOW  WH
CUMBOJIMKA MEXJYHapOJHOM HOMEHK/IaType W OTpakeHHe COCTaBa 3STHUX

COeJIMHEHUH C TIOMOLL[bI0 XUMUYECKUX (POpMyJI.

OTpakeHHMe XMMMUECKHX IIPOLIeCCOB C TIOMOLIBbIO ypaBHEHWH

XUMHUYECKUX peakLui
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XUMUYeCKH1e PeaKMH | OGpscHeHre CYLHOCTH XMMUYECKHX MpoLeccos. Knaccudukanpsy
XUMHMYECKMX PeakL¥ii 10 Pa3/IMUHbIM [IPU3HaKaM

BeimosHeHWe  XMMMUECKOTO  3KCIIepUMEeHTa B [IOJIHOM
X¥MUYeCcKui COOTBETCTBUH C MPABU/IAMHU TeXHUKH 0e30T1aCHOCTH.
5KCIIePUMEHT Habmogenve, ¢uKcUpoBaHWe W OMKMCaHWe  pe3y/IbTaToB
MPOBE/IEHHOT0 3KCIIepuMeHTa

[TpoBeseHue CaMOCTOSITeJIbHOTO MOMCKAa  XUMHYeCKOM
WHPOpPMALIMM C HKCIOJb30BaHWEM pa3/MUHBbIX HMCTOUHHKOB
Xumuueckast (HayuHO-TIOTY/ISPHBIX W3/IaHUM, KOMITbIOTEDHbIX 0a3 JaHHBIX,
uHpopMaLus pecypcoB  VIHTepHeTa);  WCMO/Jb30BaHHWE  KOMITbIOTE@PHBIX
TEeXHOJIOTMM /i1 00paboTKM W Tiepefjaud  XUMHUeCKOU
vH(OpMal1H U ee TIpe/ICTaB/IeHUsI B pa3/IMuHbIX (popmMax

OObBsicHeHHe XMMHUYEeCKUX SIBJIEHUH, MPOUCXOASIIUX B TIPUPO/IE,
ObITy ¥ Ha npou3BojcTBe. CoO/IO/IeHe TPABU KOJIOTUYECKH
IPaMOTHOTO TIOBe/IEHUSI B OKPYJKaloIIlel cpeje.
[TpodunbHOe 1 OtleHKa B/IUSIHUSL XUMHUECKOTO 3arpsi3HEeHUsT OKPY KatoIel Cpe/ibl
npodecCMOHAabHO | HA OpraHW3M YejiOBeKa W JADYrMe JKUBble OpPraHW3MBbL,
3HauuMoe coziep>kanue| CobsttofieHre mpaBua 6Ge3omacHoro obpaiieHuss C TOPIOUUMU U
TOKCUYHBIMH  BEIL[eCTBaMH, J1aboOpaTOPHBIM  000pPY/I0OBAaHUEM.
KputHnueckast oljeHKa ZIOCTOBEPHOCTH XUMUUECKOW WH(OpMaIuy,
MOCTYTIAOIel U3 pa3HbIX UICTOUHUKOB

bNoJyIorus

buonorus —
COBOKYITHOCTb HayK O
JKUBOU NIpUpOJe.
Meto/p1 HAy4YHOr 0
[103HaHusA B OMOJIOrUH

3HAaKOMCTBO C 00beKTaMU U3yUdeHus OHMOJIOTHH.

BrisiB/ieHre poiu 61onoruy B JOpPMHUPOBAHUM COBPeMeHHOM
€CTeCTBEHHO-HayuHOW  KapTWHbI MHUpa UM TPAKTUYeCKOH
JlesITeTbHOCTH JTFO/1ei

3HaKOMCTBO C KJIETOUHOU TeOprel CTPOeHUs] OPraHu3MOB.
[TonyueHue mpefcCTaB/eHUs O  POJA  OpraHUYeCKUX U
HeopraHWuyeCKUx Bell[eCTB B K/IeTKe.

Krnetka 3HaHMe CTPOeHUsI KJIETOK I10 pe3y/bTaTaM paboThl CO CBETOBBIM
MHUKPOCKOITIOM.

YMmeHHe onuckIBaTh MUKpOIIpenaparhl K/IeTOK pacTeHUi. Y MeHue
CpaBHMBATh CTPOEHME K/IeTOK PAaCTeHHH U )KUBOTHBIX 110 TOTOBBIM
MHUKpOIIperiapaTam

Opranusm 3HaHWe OCHOBHBIX CIIOCOO0OB pa3MHOKeHUsI OPraHU3MOB, CTaZuil
OHTOreHe3a Ha IIpUMepe uesioBeKa.
3HaHVe TIPUYMH, BbI3bIBAIOIIUX HApyILIeHHsT B Pa3BUTUU
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YMeHve aHanu3upoBaTh M OLIEHMBaTh pa3/WyHble TUIOTE3bl
TIPOUCXOXK/IEHUS )KU3HU Ha 3eMiie.

YMeHWe TPOBOJWTH oOmMcaHue ocobell OJHOTO BHAA IO
Mop(}ooruuecKkoMy KpUTepuio.

Bup Pa3Butre criocoOHOCTel SICHO MU TOYHO W3/1araTb CBOW MBIC/IH,
JIOTUYeCKy 000CHOBBIBATh CBOIO TOUKY 3p€HMUs, BOCIIPUHUMATh U
aHa/M3UpoOBaTb MHeHUsi Co0OeceJHUKOB, TIpW3HaBasi IPaBO
JIpyroro uejioBeka Ha MHOe MHEHHUe.

YMeHve [oKa3biBaTb POJICTBO Ye/ioBeKa UM MJIEKOIMUTAIOIINX,
OOI[HOCTb ¥ PAaBEHCTBO Ue/I0BeYeCKHX pac

3HaHKWe OCHOBHBIX JKOJIOTUUECKUX (hAaKTOPOB M UX BJIUSHUS Ha
OpraHU3MBL. 3HaHue OT/IMUUTETBHBIX MPU3HAKOB
HCKYCCTBEHHBIX COODIIIECTB — arpo3KOCUCTEM.

[TosyueHue TPe/CTaBIeHUSI O CXeMe KOCHUCTeMbI Ha MpUMepe
buocdepbl. [leMOHCTpaLMsi yYMEHHsI TIOCTAHOBKHM  LieJiel
OKOCUCTEMBI [IeATeIbHOCTH, TIJIAHUPOBaHWe COOCTBEHHOM eSITeTbHOCTHU JIIst
JOCTIDKEHUS TTOCTAB/IEHHBIX 1[eJiel, TIPeIBUIeHNST BO3MOKHBIX
pe3y/bTaTOB 3TUX [eWCTBUM, OPraHU3aliM CAMOKOHTPOJS U
OLIeHKH TIOJlyueHHBIX pe3ysbTaToB. OOyueHue cobm0geHNI0
MpaBW/I TIOBeJieHUs] B TpUpOJie, OEpeXHOMY OTHOIIEHUIO K
OuosoruueckuM 00beKTaM (PacTeHUsIM W JKUBOTHBIMHM HX
coo0I1iecTBaM) U UX OXpaHe

Pe3synbTatbl OOy4YeHus KpuTepun oueHkn | MeToabl OLEeHKHU
TpebosaHust K npedMemHbIM
pe3yabmamam:
- chopMHUPOBAHHOCTDH | YPOBeHb 0CBOeHus yuebHoOro | OLeHka pe3yJIbTaToB
rpe/iCTaB/IeHUul 0 CTPOEeHMH | MaTepuana; BBINO/THEHHUS
COJIHEUHOH CHCTEMbI, JBOJIIOLIAH YmeHue WCTIOJTb30BaTh | MPaKTUUeCKUX u
3Be3 H BcenenHoii, | TeOPETHYECKHE  3HAHUA U nabopaTopHBIX paboT.
NPOCTPaHCTBEHHO-BPEMEHHBIX rpakThueckue ymeHusi Tipu | OrjeHKa pe3yJIbTaToB

.. BBLITIOJTHEHHWY TIOCTaB/eHHbIX | yCTHOTO W TMHCbMEHHOT0
Macitrabax BeeseHHOMN;

3a/ay; orpoca.
) TIOHMMaHHEe CymHOCTI:I Ypoeens copmupoBanHocTH | OrjeHKa pe3y/bTaToB
HaGmOvZEJaEMI’IX BO  BCeIeHHOU | 61y kommeTeHii CaMOCTOSATe/TbHOM paboThl.
SIBJIEHNN; OrieHka pe3y/bTaToB
- BJ/Ia/leHrMe OCHOBOIIO/IdIatOIIMMHA BBITTIOJTHEeHUST JOMalITHUX
aCTPOHOMHUUYECKHMMH  ITOHATHAMY, 3a/JaHUM.
TeopUaMY, 3aKOHaMU 5 Onenka pe3yJIbTaToB
3aKOHOMEpDHOCTSMH,  YBEepeHHOe TpOBe/IEHHO .
MIPOMEKYTOYHOH
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M0J/Ib30BaHWE  aCTPOHOMUYECKOU aTTecTaLyn
TePMUHOJIOTHEN U CUMBOJIUKOW;
- chOopMHPOBaHHOCTh
MpeiCTaB/eHU O  3HauyeHuu
aCTPOHOMHM B TIpaKTUYeCKOM
JlessTeTbHOCTU yesioBeKa u
JlanbHenIemM Hay4HO-
TeXHUUECKOM Pa3BUTUU;
- OCO3HaHWE PO/ OTeueCTBEHHOU
HayKu B OCBOEHUM u
WCII0/Ib30BaHUH KOCMHYECKOro
MPOCTPaHCTBa u pa3BUTHU
MeXX/1lyHapOJHOT 0
COTPY/IHUYECTBa B 3TOM 006/1aCTH.
Ilepeuenb  popmupyembix  obwjux
KomnemeHyuu
OK 01. Beibupatb criocoObl O6GOCHOBaHHOCTD OueHka fgesTeTbHOCTH
pelleHust 3aau BbIOOpa W TIpUMeHeHHUs | OOyuaroIierocs B
nipodeccroHaNIbHOM METOZIOB M  CIOCOOOB | Tipoliecce  OCBOEHUS
JlesiTeIbHOCTU MPUMEHUTE/IbHO pellieHust obpa3oBaTe/bHOU
K pa3/IMuHbIM KOHTEKCTaM nipoecCcroHaTBHBIX MpOrpamMMbI Ha
3a/au. MpaKTHUUeCKUX
TouHOCTb, TIPABWILHOCTDL | 3aHSTUSIX
Y TIO/IHOTa BBIMOHEHUS
nipoecCcroHaTbHBIX
33724
OK 02. Ocy1iecTBisITh TIOUCK, OrnepaTWBHOCTb TIOUCKA, OueHka fesiTe/IbHOCTU
aHa/iM3 W UHTepIipeTaLy0 WH pe3yJIbTaTUBHOCTh oOyuarorerocs B
dopmary, HeoOXOJUMOM /st aHanu3a YU | [poliecce  OCBOEHHUS
BBITIOJTHEHUST 3aJjau mpodeccu VHTepIripeTalyn obpa3oBaTe/bHOU
OHaJ/IbHOM JesITeTbHOCTH vHpopmMalui U ee | TIPOrpPaMMBbI Ha
WCTI0/Tb30BaHue IJIs1 | TIpaKTUUeCKUX
KaueCTBeHHOT0 3aQHATHAX
BBITIOJTHEHUST
npogecCUOHa/IbHbIX
3ajady, nipoceccro
Ha/bHOTO u
JIMYHOCTHOTO Pa3BUTHUSI.
[[IupoTa ucno/ib30BaHUs
Pa3/IUUHBIX HCTOYHUKOB
vH(opMalMy, BK/IHOYast
3/IeKTPOHHbIE
OK 03. InanupoBaTth 1 HemoHcTpanusi uHTepeca | OuLieHka
pean30BbIBaTh COOCTBEHHOE K MHHOBALUsSM B 00/1aCTH | MCTIO/Ib30BAHUS
npoeccroHaNbHOE U npo¢eCcCHOHaTLHOU obyuaroiumcst
JIMYHOCTHOE pa3BUTHE JesiTe/IbHOCTY; METOJIOB U TPUEMOB
BLICTpauBaHHe JIMYHOW OpraHu3alyuy B
TpaeKTOpUU riporiecce OCBOEHHUSI
1poeCcCHOHAILHOTO obpa3oBaTe/ibHOM
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pa3BUTHSA U | Iporpammsl Ha
caM0000pa3oBaHus; MpaKTUYeCKUX
OCO3HaHHOe 3aHATHSX, npu
IIJIaHUpPOBaHUe BBITIOJTHEHUH
TIOBBILLIEHUS VH/IMBUyaTbHbIX
KBa/IMPUKALIWK. JIOMalllHUX  3a/laHuH.
HemoHCcTpaLus OrueHka
CIIOCOOHOCTH K | UCII0JIb30BaHUS
opraHusaluu U | oOyyarommcest
TNIJIAHUPOBAHUIO METOJ0OB U TPUEMOB
CaMOCTOSITe/TbHbIX JIMYHOW  OpraHv3aLyu
3aHATAMA TIpU  U3yYeHUU | [pH y4acTuu B
rpogeCcCMOHA/ILHOTO rpodeccroHaIbHBIX
MOZy IS OJIUMITHA/IAX,
KOHKYpCaX, BBbICTaBKaXx,
Hay4YHO-TIPaKTUYeCKUX
KOH(epeHIUSIX
OK 04. PaboTatb B KOJJIEKTHBE JeMoHcTpanus Orenka
Y KOMaH/e, 3((peKTUBHO CTpeMJIeHuUs K | KOMMyHUKaTUBHOU
B3aUMO/eNCTBOBATH C COTPYZHUYECTBY U | IedaTelbHOCTH
KOJ1JIeraMH, PYKOBO/ICTBOM, KOMMYHHKa0eTbHOCTh oOyyarorrierocs B
K/IMeHTaMH IIpU  B3aUMOJENCTBUM C | [IpoLiecce OCBOEHUS
00yJarIUMUCS, obpa3zoBaresibHOM
TripernoziaBaTesisiMu ¥ | Iporpammebl Ha
PYKOBOJUTE/ISIMU MPaKTUYeCKUX
MIPaKTHUKU B X0Zie | 3aHATUAX
o0OyueHust
OK 05. Ocy1ecTBASITh YCTHYIO HemoHcTpaiusi HaBbIKOB | OrjeHKa yMeHUs
Y IMCbMEHHYIO0 KOMMYHMKALIMI0 | TPaMOTHO M3/1aratb CBOM | BCTyNaTh B
Ha roCy/lJapCTBEHHOM $I3bIKe MBICIM U OQOPM/SATH | KOMMYHUKaTHBHBbIE
Poccurickor @epepanuu C JIOKyMEHTAaL[1I0 Ha |OTHOLUIeHusi B cdepe
yueToM 0coOeHHOCTe roCy/lapCTBEHHOM f3bIKe | MPO(eCcCrOoHaNTbHON
COL{MAJILHOTO U KYJIbTYPHOTO Poccuiickoii ®Pepepanjuy, | AesaTenbHOCTH U
KOHTeKCTa NIpUHMMasi BO BHUMaHHWe | [1O/JlepP>KHBaTh
0cobeHHOCTH CUTYalLIMOHHOE
COLIMAIbHOTO Y | B3aUMOJelCTBYE,
KYJIbTYPHOI'O KOHTEKCTa NpUHKMast BO
BHUMaHue
0cobeHHOCTH
COLIMaIbHOTO u
KyJ/IbTypHOT'O
KOHTEKCTa, B YCTHOU U
NMcbMeHHOW  dopme,
TNposiB/IeHUe
TOJIEPaHTHOCTU B
KOJIJIEKTHBE
OK.06. IlposBiaATh rpakgaHcKo- | [JemoHcTpanmsa — ymeHus | OLieHka yMeHUs
MaTPUOTUUECKYO MO3ULUIO, OMHUChIBaThb  3HAYMMOCTb | OMMCHIBATH
JleMOHCTPUPOBATh OCO3HAHHOE CBOeH  CHenUaabHOCTH; | 3HAUMMOCTh cBOel
MOBe/IeHre Ha OCHOBE NPUMEHATb  CTaHZAPThl | CHeLUanbHOCTH;
TPaJMLIMOHHBIX AHTUKOPPYILMOHHOTO NIPUMEHSITh CTaH/apThI
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o0111eyesioBeUeCKUX [IeHHOCTeH, TIOBe/IeHUI. AQHTHUKOPPYTIL[HOHHOTO
TIPUMEHSITh CTaH/[aPThI [eMoHCTpalisi ~ 3HAaHWM | MOBeJ|eHUS.
AHTHUKOPPYIIL[MOHHOTO TIOBeJIeHHs1 | CYITHOCTH  rpakaaHCKo- | OlleHKa  MposiBieHUs
NaTPUOTHUUECKOU rpak/jaHCKO-
TO3ULIUH, MaTpUOTUUECKOU
o011jeueIoBeYeCKUX TO3UILINY,
[[eHHOCTel; 3HAUMMOCTb | 00IIleyesioBeuecKux
npogecCroHaIbLHON LeHHOCTel; OLleHKa
JiesITeTbHOCTU Mo | TOHUMAaHUS
CreLMasbHOCTH 3HAUMMOCTHU
rpodeccroHaIbHOM
JlesITeTbHOCTU 1o
CTeLIaIbHOCTU
OK.07. CopelicTBOBaTh HemoHcTparmss  ymeHus | OLieHka YMeHUsI
COXpaHeHUI0 OKPY Karolei cobmoaTh HOPMBI | COOJTIO/IaTh HOPMBI
cpe[ibl, pecypcocOepekeHHIo, 3K0JIOTUUeCKOU 9K0JIOTUUeCKOU
3¢ heKTHBHO /1eliCTBOBATh B 0e30I1acHOCTH; 0e30I1acHOCTH;
Yype3BbIUalHbIX CUTYaLUsIX OTIpeJie/IATh HampaB/ieHHsl | OTpejesisTh
pecypcocbepexeHust B | HarpaB/ieHUs

paMKax pecypcocbepe>keHus B
ripodeccoOHa/IbLHOM pamMKax
JiesiTeNTIbHOCTU no | nmpodgeccroHaabLHON
CreLMaJbHOCTH. J1esiTeIbHOCTH 1o
HdeMoHCTpaLsi ~ 3HAaHUM | CHelMaIbHOCTH.
rpaBuI ~ 3Kosiorudeckou | OrleHka 3HaHUM
6e3omacHoCTH npu | COO/MIOJIeHUsT  TIpaBUIT
Be/IeHHH 5KOJIOTMUeCKOM
npogeccroHaIbHON 6e3omacHoCcTH rnpu
JlesiTe/IbHOCTU; OCHOBHBIX | BeJeHUU
pecypcos, nipodeccroHaIbHON
3a/1eliCTBOBaHHbIX B | JesiTeJIbHOCTY;
npogeccroHaIbHON OCHOBHBIX  PeCypcCOB,
JlesITeIbHOCTH; nyTeid | 3a/1eliCTBOBaHHbBIX B
obecrieueHust npodeccroHaIbHON
pecypcocOepesxeHusl. JesiTeIbHOCTH; Ty Tel
obecrieueHust
pecypcocOepexeHHsl.
OK 09. Ucnonb3oBaTh [eMOHCTpaL1si HaBbIKOB OueHka JeATe/lbHOCTU
rMH(MOpPMaLIMOHHbIE TEXHOJ/IOTHUH WCTI0JTb30BaHus oOyuarorerocs B
B NpO()eCcCHOHANTbHON VMH(pOpPMaLMOHHBIX rporiecce  OCBOEHUS
JlesATe/IbHOCTH TeXHOJIOTUU B obpa3oBaTe/bHOU
npodeccCroHaIbLHON TIPOrpPaMMbI Ha
JlesiTe/IbHOCTU; aHalu3 U | TMpPaKTUYeCKuX
olleHKa MH(OpMaluu Ha | 3aHATUSIX, B  XOje
OCHOBe NpUMEHeHHs | KOMIbIOTEPHOTO
npodecCroHaTbHbBIX TeCTUPOBaHWUS,
TeXHOJIOT Ui, MO/ITOTOBKU
WCTIO/Tb30BaHKe 31eKTPOHHBIX
rH(bOpMaL[MOHHO- ripe3eHTaLUi, rnpu
Te/IleKOMMYHUKALIMOHHOW | BBITTOJIHEHHUN
ceti «VIHTepHeT» [ | WHIWMBUAYAIbHBIX
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peanu3aruu JOMAIITHUX  3a/laHUH.
ripoheccoHaTLHON OrieHka yMeHUsT
JeATeIbHOCTU peliaTth
ripoeccroHabHbIe
3a7iaunt C
WCTIO0/Tb30BaHUEM
COBPEMEHHOT0
TIPOTPaMMHOTO
obecrieyeHust
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