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1. MACIIOPT pa6oueit nporpammsbl yue6Hoin JVNCUNTITIMIHB1
Xumua

1.1. O6nacTb NpMMeHeHWs paboyeli NporpaMmbl

O6uleobpa3oBaTenbHas  AUCUMMIMHA  «XUMUs»  ABMSIETCS  06s3aTeNbHOA  YacTbio
06LL,e06pa3oBaTeNbHOrO LiMKNa 06pa3oBaTenbHOM MporpamMmbl B cOOTBETCTBUM ¢ ®IOC no
cneyuansHocTu CroO 40.02,01 MpaBo 1 opraHW3aLyms CoLManbHOro 0becneyeHus.

12. MecTo Yy4ebHOM [HCUMMNAHHbI B CTPYKType OCHOBHOW  MpodiecCUOHaNbHOM
o6pasoBaTenbHOM NpPorpammbl:
[vicumnnvHa BXOAMT B LMKN 06LLe06pa3oBaTebHbIX AUCLILLNH (6a30BbIVi YPOBEHb)

1.3. Uenn Il nnaHmpyeMble pe3ynibTaTbl OCBOEHUS YHEOHOM AHELMMNINHBI

"NaBHOV LieNblo ABNSETCA (HOPMMPOBaHME Y CTY'[EHTOB XVWMWYECKOA COCTaBNAOLLEN
€CTECTBEHHO-HAaYUHOW KapTUHbI MMpa KaK OCHOBbl MPUHATUSA PELUEHUA B JKU3HEHHbIX W
NPOU3BOACTBEHHbIX CUTYaLMsaX, OTBETCTBEHHOMO MOBEAELLIS B MPUPOAHOI cpeae.

3afa4un JHCUHMHHDBI:

1) cchopmmpoBaTb NOHKMMaHME 3aKOHOMEPHOCTE MPOTEKaHUs XMMOTECKUX MPOLIECeoB K
SBMEHWA B OKpyXalolleii cpefe, LENOCTHOM Hay4yHOM KapTWHbI MVpa, B3aMMOCBA3WN W
B3aMMO3aBUCMMOCTY ECTECTBEHHbIX HayK;

2) pa3suTb YMeHUs COCTaBNATb (DOPMY/bl HEOPraHWMYecKUX M OpPraHUYecKuUX BeLLecTs,
YPaBHEHUS XMMUYECKUX Peakumid, 06BbACHATb WX CMbICA, WHTEPNpPeTMpoBaTh Pe3ynbTaTbl
XUMUYECKNX IKCTEPUMEHTOB,

3) copmmpoBaTh HaBblKW NpoBefeHNs npocieFiuiiiX XUMMYecKUX 3KCnepuMeHTasIbHbIX
uccnefoBaHnini ¢ cobniogeHvem npasun  6e3onacHoOro obpaiieHuss C - BellecTBamu W
nabopaTtopHbIM 060pyaoBalliTem;

4) pa3BUTb YMEHUS UCMO/b30BaTb MHPOPMALIMIO XUMUYECKOrO XapaKTepa U3 pasnnyHbIX
MCTOYHUKOB;

5) cthopmmpoBaTb YMeHUS MpPOrHO3MPOBaTb MOCMEACTBUA CBOEW [AeATeNbHOCTU U
XUMUYECKMX MPUPOAHbLIX, BbITOBBLIX U NPOU3BOACTBEHHBIX MPOLIECCOB;

6) ccopMnpoBaTb MOHUMaHWE 3HAYMMOCTW  [OCTVDKEHUA XUMUYECKOW Haykun W
TEXHOMOTUIA ANs PasBUTUS COLMaIbHOMN M NPOU3BOACTBEHHON cihep.



OcBOEHME COAEPXAHUS YUEGHOM ANCUMNNNHBI «X>1MUsi» 06ecrnednBaeT JOCTUXKEHNE CTYJeHTaMM CNIeAyIo X Pe3yibTaToB:
Mnauunnremblic NesynbTUTl>1 ocnociiiisi iiiicimiL ‘iiiiibi

Kopa n Hanmcnonwte
opmupycm1>1x
KOMMCTUTLW i

OIC 2. OpraHu3oBbIBaTh
COGCTBEHHYIO
[eATeNbHOCTb, BbIGUpaTL
TMNOBbIE METOAbI U
CMoco6bl BbIMOMHEHMS
NpogeccuoHanbHbIX
3ajjay, OUeHMBATL UX
athpelcTMBHOCTL U
KauecTso

KOTOpas  LULLIIOYACT;
3NeMEHT,  aToMm,

3N1ICKTPOOTPUMATENBHOCTD,
MonsipHas Mmacca,

romonoru,

Obuwune Allawu.unmup||bic
B 4acTi Tpy/0BOro BOCAMTaHUSA: © aTajcTh CUCTEMOV XUMUYECKMX 3HAHWIA,
- TOTOBHOCTb K TPyAy, OCO3HaHWe LEHHOCTM MacTepcTBO, OCHOBOMOMAraloWmMe —MOWIAW  (XUMUYECKUI
Tpypontobue; BMeKTpoHHasA o060/s104Ka atoma, S-, p-. d-3NCKTPOHHbLIC Op6|rnuw
- TOTOBHOCTb K 0eTUBHOI ACHTUTBROCTU TCXHOMIOTKUYOCKOA M aTOMOB, HOH, .MOMeKyna, BaTCTTIOCTb,
Wi HarTpo u, b Tb. CTeMeHb OKHETEHLW, xuywncckns CBfA3b, MaTk,

aTaHnMpoBaTb 1M CaMOCITIUITC/IbHO  BLIMOMHSATL  TOKJ/IO  MOMAPHbIA 0GBLEM, YINEPOAHBIA CKeNeT, (YHKUMOHaTbHas rpynna,
[ACLITCNbHOCTE; pajgvKart. U30MEpTIL, M30Mepbl, TOMOMOMTYCCKUH PSif.

wnopcc K pa cpepam T noyr s sl n  asoT A N
AeATeNnbHOCTU. 61a’0rHYCCKN  alCLIBHbLIC BeljecTBa (YrneBoAbl, >Xupbl, 6enku),

OBnageHve yHuBepcanbHbIMW \"1CGHbIMM MO3HAMMTO.YbHbIMN

AeiicTBUAMM:

a) 6asoBble NOrnyeckue AencTeus:
camoCTosTeNbHO  (hopNlynvpoBaTs U

npo6/emy, paccMOTPUBAThL Ce BCECTOPOHHE;

- ycTaHaaTMBaTh CYLW|ECTBEHHBIA MPU3HAK W OCHOBAHWS ANs

cpaoucums, knaccumnmnm n 0606LLeHUs;

- onpepensiTs LeNU ACATCALHOCTW, 3ajjaBaTb NapameTpbl U

KPIT:pUU UX JOCTUXKEHN

alcTywisnpoaaT

BbIABLUMb uakKOHONitcpHocTH “n npoTuBopeyuns B
paccmaTpuBaembix SIBIEHUAX;

DHOcifTb  koppclnuBbl B [eATeNbHOCTb,  OLeHUBaTb
COOTBETCTBME ~ PE3Y/IbTATOB  LENsM.  OUEHMBATb  PUCKVN
nocneacTeuii ACSTO/BHOCTA
- pasBuBaTL 1()CATULIIOC .MbILLNIEHME MPU PELIEHNN XKLIHCHUBIX
npo6nem

6) 6asoBble MCCNeOBaTENbCKUE JeCTBUA:

- WTaACTb HaBbncamMmu \'4c6HO-UCCNCAOBATENLCKON U MPOEKTHOMN
[AC)rrC. 1bHOCTU. HaBbIKaMU PaspetleHus npo6em;

- BBISIBLUMb MPUUYNHHO-CIEACTBEHHbIE CBA3M U aKTyaTU3HPOBaTh
3ajjady, BbIBMraTh WNOTE3Y Ce PelleHUs, HaXOAW b apr\'.MOUTbI
AN1s1 l0Ka3aTeNbCTBA CNOItX YTBEPXKACHNN, 33JaBaTb NapameTpbl
1 KpUTEPUN peLeHnn:

nonumep, CTpyinypnoo 3BEHO, BbICOKOMA/ICKY NISIPHbIC
K-DUCT//IMYECKAA  PELICTKA,  TUMbl  XUMUYECKNX
peakumii (0KMCN1NeNbHO-BOCCTAHOBIMENbHBIC, 31c30-H
9H[OTCP-MMUCCKUC,  Peakumn  MOHHOTO  06MeHa),  pacTsop.
ANECTPONTNbI, HCINCKTPONTHI, 3/MCKTPOMLITUUCCKAS JHCCOMMOLLIL.
okucune.lb, BOCCTAHOBWTENb, CKOPOCTb XUMWYECKOW —peakumu,
XUMUYECKOE PaBMOACCHC), TEOPWN 1 3aKOHbI (TEOPUS XMMUYECKOTO
CTPOGHMSI  OpraHMuyeckux acwiccTs A.M. ByTneposa, Teopust
B/ICKTPON>TIWIHCCKOW  Anccouymanumn, nepuoguyeckunii  3akoH [.U.
MCHACACCAa,  3aKOH  COXPAHEHUst  Macchl),  3aKOHOMEPHOCTM.
CUMBONINYECKWA  A3bIK  XMMIWT, (hakToMonncckue cacacH|{s o
CBOVICTBAX, COCTABE, mosyucHum 1 GE30MACHOM  MCMO/b30aaH1N
] Heopr: un opr X acLICCTB B ObITY U
npakTUyeckoit ACTie.IbHOCTH YenoBeKa;
- yMeTb BBIAWMITL XapaKTepHble MPU3HaKM H  B3aMMOCBS3b
M3YUYEHHbIX MOHATUIA, MPUMEHSTL COOTBErCTBYIOWYMC MONSATUN NpU
ONMCaHNN CrPOeHI! 1 CBOVCTB WMCOPTaHWMYEIIENX U OPraHUYecKnX
BELIECTB 1 WX MPEBPAUEHN; ablfa/ib a3am.MoCaNn3b XUMUYECKMX
3HaHMA ¢ NOHATAAMU 1 npeAcTnancuwmMm — Apyrux
CCTeCTBCHHOHMY'YHbIX MPEAMETOB;
- YNYeTb HCMANB30BaTh HAW.MCHOBaHUS XUMUYECKUX COEAUHEHMI
MCXK/Iy'HMPOAVMOro COl03a TEOPETUYECKOW U MpLIAanHOW XUMUM 1
T vnzsnmns i ncuwiceTn (3TUAEH, aLeTuneH.

MoHoMep,
coeIMHEHNS,




OIC 4. OcyuwiecTBNAThL
MOMCK 1 UCNO/b30BaHME
nHpopmaww,
Heo6xoAuMOi ans

3 theKTUBHOTO
BbINONHEHUS
NpoheccMoHanbHbIX
3agau,

npodeccroHwWw 1bHO10 1

- nKanauposaTl> MONy4eHHble O Xofe
pesynbTatel, 1(IrrAveckn OLEHMBATL WX
MPOrHO3MPOBATL U3MEHEHMNE B HOBBIX YCIIOBUSAX;

ymeTb  nepeHocuTb  3uawwn! B noszlilsarensu)tO
npakTUyeLyio 061acn! XN3HeAesTeNbHOCTH;
VHTErpupoBaTh 3HaHW! ira pasHbIX MPeaMETHbIX

pewenns  3agaun
[l0CTOBEPHOCT®,

W peLLCXKLL;
- CMOCOGHOCTL ICX MCMONb30BaHUS @ MO3HaBaTeNbHOW 1

counanbHoii npalonuce

B 06/1aCTV LEHHOCTI Hay4HOTO NO3HaHWA;

- ¢(||opMMUpOBaHHOCTL  MUPOBO33PEHNS,  COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3Blnus HayKu M OGLICCTBCHHOI
npakT1Km, 0crnoBaumoro Ha nwnanore KynbTyp,
cnoco6cTByloOUiEr0 0CO3HaHMI0 cBoero MecTa B
MONHKYNbTY'PHOM MUpE;

- COBEPLLIEHCTBOBaHME A3LIKOBOW W Y1NaTC/bCKOM 10'Mblypbl lcak
CpeACTBa B3aMMOAECTBIS MeXay' MofibM!) 1 MO3HAHNA MUPa;

- 0CO3HaHMe LEHHOCTW Hay4HOli [O0TTONbHOCTU. TOTOBHOCTb

ravuepuH, eniin, (|)Op.manbAcnls, yKcycHas KuUCnoTa, FAULMH,
YrapHelii  ras, yrieTweneii ras, amMmuak, raweHw! WU3BecTb,
HeraleHas N3BeCTb, M»IThoBas COAA U APYLIX). COCTABAATL (hOPMY/IbI
oy acy v opr: X BCLICCTB, yp: Xummucelenx
pcawHn, 06bACWIML ifX CMbICA; MOATBCPSAaTh XapaKTepHble
XUMMUECKMe cBoiicTBa BCLLICCTB co0TBCTCTB>10WN. \LL
3KCNEPUMLLTTaMW U 3arUCAMU yp. i i;
y.MeTb  ycTauaanuaate NPUHAANEXKHOCTL M33-YEHHBIX
Heopr n opr BCWICCTB K OMPEfeneHHbIM
anaccam 1 rpynnam COeAWHEHWi, Xaplioepn3oBaTe WX COCTaB U
BaXKHelliMe cBoOiCTBa; onpcacurTe aiubi xHMuuyeciok cBaseit
(koBaneHTHasi, woHHas, mMctannIC{an. BogopogHas), TwMbI
KPUCTAN/IMUECKMX  PELIeTOK  BCLICCT anaccunumposars
XMMUYECKME pealimnm;
- chopMMUPOBaTL MPEACTABNIEHUS: O XU.MHUECKOW COCTaB/IsIOLLei
CCTCCTBCHHOHAY'UHOM KapTUHbI MWPa, Pan XAMUM B MO3HAHWM
SIBNEHNIA NPUPOABI, B (HOPMUPOBAHAN MbIWIEHUS W 1CYNbTypbI
NMYHOCTU, cc ([M'HKLLUIOHO./IbHO TpamMoTaocTu, HeobXxoAwuMoO ans
PelleHns MPLIONYCCKHX 3aay 1 3KONOTMYECKN 06OCHOBAHHOTO
OTMOWICUNS K CBOEMY 3[0POBbIO 11 NPUPOAHOI cpeae;
- ymMeTb MPOBOAMTH pacHeTbl MO  XM.MHUYCCKUM opMynam un
yPaaHeTIIM XMMUUYECKNX PEaKuMil C UCMONb30BaHMeM (U3NUYECKIX
BE/IMUNM, XapBCTCPU3YIOLINX BCLICCTBA C KA/IHYCCTBCUHOM CTOPOHBI;

maccbl, o6bemMa (HOpManbHble YC/MOBWA) ra3oB, KONMYecTBa
BELIECTBA; WCMOMb30BATh CUCTEMHbIE XWUMUYECKME 3HaHUS Ans
NPUHSNN! - pelleHnii B KOHKPETHbIX KrameHHbIX —cfrtyauHJix,

CBA3AHHBIX C BEL|ECTBAMM 1 X NPUMEHEHNEM
-yMeTb M/IaHNPOBaTh UM BBIMO/MWIMTL XUMAYECKUHA 3KCTIEPH-MeeT
(NpeBpalLeHHs 0praHMYecknX BCLICCTB MPU HArPeBaHUM, nony«icunc
JTUNMEHA u N3yYeHMe ero CBOWCTB, KA4ecTBEHHble PCakKWwW Ha
anbfeniubl, Kpaxmar, yKCyCHYio KUCOTY; AeHaTypauuns 6enkos npu
HarpesaHuy, UBETHble pEakuuu GEsKOB; MPOBOAIWL  Peakuuu
VOHHOTO ~ 06MeHa,  OnpefensiTb  CPefy'  BOAHBIX  PacTBOPOB,
1CaUCCTBCHHBIC PCILILAN HA CyNb(aT-, KapGOHAT- 1 X/I0PUA-aHUOHBI,
Ha Kasioii aMMOHMS; PellaTh 3KCNEPUMEHTabHbIE 3aaqn Mo Temam
“MeTannbl” 1 "HemeTannbl") B COOTBETCTBUM C MpaBlaamMmut TEXHUKU




JNINYHOCTHOTO PasBnUTUS

OK 6. Pa6oTaTh B
KO/INEKTUBE 1 KOMaHAE,
3 (heKTNBHO 06ULaTbCA C
Konjeramm,
PYKOBOACTBOM,
notpe6utenamMu

oc) wccTBn5TL npoctmn'io M HeencaoBaTasbek>10 NarrcibHOCTL

MNAKOMNI3a3bHO 1 B rpynne:

OBnajieHne yHMBCPCONbUbIMH \"1cOMbL.MU  MO3KaBATC./Ibi}bIMN

AcucTwwMN:

B) paboTa ¢ Kugopmaunncii:

- 0NaNCTb HaBBLIKAMMW MO.T>'YCUNS MHAOPMALMN 13 UCTOUHWKOB

pasHbIX TUMOB. CaMOCTO;IT&1bMO OCYLICCTBA>ITL MOVCK, aHanms,

CUCTCMATU3AWMO W WMOPNPCTANG W|(HOPMBANN PasIUUHBIX

BVAOB 1 ([|opm NpejcTaBNeHNA:

- co3gaBaTb TeKCTbl B Pas3nuuHbIX ([lopmarax

HazHaueTW WHGOPMAUNN H LeNeBoil ayauTopun,

OrTTUMONBT30 (|lopMy NpeacTaBneHns u Olayanuasumu:

- OLEHMBATb [OCTOBEPHOCTb, NCMMMMHOCTL WH(pOPMALMN, ee

COOTBETCTBME MPABOBBIM U MOPA/ILHO-3TUYECKUM HOPMaM:
HCManb30BOTh cpeacTso MH(OPMALMOHHBIX "

KOMMYHUVKALMOHHBIX TCXHanonlll B peweHnu KOMMMWBMUBIX.

KOMM>'MKATMBHBIX 1 OPranioaLnanHelx 3anay ¢ Co6/iofeHnem

Tpe6oBaHWi 3IPrOHOMUKU, TEXHUKMU 6GEe30MacCHOCTU. MN«MKCUbI,

PCC>'PCOCBCPCKCHMS, MPaBOBbLIX M 3NMCCKNX  Hopxt. Hopm

MUOPMNLMOHMOIA Ge30NacHOCTH:

 BNajeTh HaBbIKAMM PBENO3MABOMWI M 3BW Tbl 1LLI[lopmanmn,

WMH(OPMaLMOHHO 6e30MacCHOCT NHOLWOCHL,

CamMOCTOATeNILHOCTA 1

¢ nvctom
BbibUpas

- TOTOBHOCTb K CBMOPass>Tao.
camoonpcAaTeHLo;

-0 y'l A0BaTENbCKOIA. NPOEKTHOW
1 CoUManbHOM AesTeNbHOCTA:

o] il w i3] " y THOHBIMW
AeiicTBUAMUA:

6) COBMECTHas AeATeNbHOCTb:

- MOHWMaTL M WCMONbL30BaTh
HUHBUIYabHOH PaGoThl;

* MPUHMMATB LIe/I COB.MCCTHOI eATeIbHOCTY, OPraHN30BbIBATL
M KOOPAWHMPOBATbL AeACTBUS MO ee NOEMNIIeHUIO: COCTaBN>TTh
anaH [eiicTBWiA, pacnpefensiTb penv C Y4eTOM  MHeHuii
YHYaCTHUKOB 06CYX/1an. pesyNbTaTbl COBMECTHOW POGOThI:

* KOOPAVHUPOBATL 1 BBINO./ILIITL PAGOTY B YENOBUHY PeanbHOro.

NpenMyllecTsa KOMOHAHOW 1

6e30MacHOCTM Mpu 06paWCKW! C BCWICCTBAMH H .N1abopaTopHbIM

060pyAOBaHMEM:  MPCACTaansTh  pesysbTaTbl XaMUUCCKOro

JKCMEpUMEHTa 0 (HOPMe 3anucu ypaBHEHWiA COOTBCTCTBYIOWIMX

peakuyii 1 (hopMYNIMPOHATL BbIBOALI HA OCHOBE 3TUX PE3yNbTaTOB:

- yMeTb aHaNM3NpoBaTh XUMUUCCICYio Uni[)opMaLyro. noayyaemyio us

pasHbIX MCTOYHMKOA (CPEACTB  MAccoBOW  WHGMOPMAaLun, ecTb

VIHTEpHET 1 Apyrue);

 artajCTb OCHOBHLIMW METOJaMW Hay4HOrO MO3HaHWs BCIUCCTB U
i (Hab., akcncpumc(rr,

A . M3mep 3
MO/ICIMPOBAHUC).

- yMmeTb npoBoatrtb pacyeTel N0 XUMWYECKUM hopmynam u
YPMBUCKUIM XMMWNYECKMX PCalinii ¢ UCNanb30BaHUCM (HN3NHECKNX
BENMYMM, XapaKTepN3yIoLLNX BCLICCTOA C KOIMYECTBEHHOM CTOPOHBI;

maccbl, o06bemMa (HOpPMa/lbHble YCNOBMSI) rasoB, Ko/nmvecTBa
BEleCTBA: WCMa/b30BaTh CUCTEMHbIE XWUMUYECKME 3HAHWS Anst
NPUHINAW  peweHnii D KOHKPETHBIX KU3HEHHBIX —CUTyauusx,

CBA3AHHBIX C BCLUCCTOAMM U UX NPUMCUCUMCM

* YyMeTb MN1aHMPOBaTh W ObINA/IHSTL XU.MIIUCCKHM 3KCTICPH.MCUT
(npeBpaweTw Opraum*lccKKX BCUICCTB MPN HArpeBaHUM, Mo.ny'tonmc
anbncva u IFlyucumc ero CBOWCTB, KauyecTBEHHble peakuun Ha
aTbACNWbI. Kpaxmas, yKCYCHyNO KWENoTy; ACHATypanHN 6enKos npu
HarpeBaHMW, UBETHble peakuMu GenKoB; MPOBONThL  peakuuu
VOHHOrO ~ 06MeHa, OnpeaensiTb  CPey  BOAHLIX  PAacTBOPOB,
KauecTBEHHbIE PCAKOWIM HA CyNb(aT-, KAPGOHAT- H .XJI0PUA-aHUOHbI,
Ha KaTMOH aMMOHMSE: PellaTh 3KCNCPUMONBIbLULIC 33a4u Mo TeMam
"MeTannbl” H "HemeTannbl") 0 COOTBETCTBUM C NpaBlbaa.MU TCXMHKH
6e30MacHOCTM Npu 06pallenHU C BellecTBamMi 1 .J1a6opaTopHbIM
06OpYNOBaHHC.M:  MPEACTaBNATL  PE3ynbTaTbl  XH.MICHCCKOTO
JKCMepUMeHTa B (HOPMe 3amucu ypaBHEHWi COOTBCTCTBYIOW{MX
peakuuii 1 (jjopMyaHpODaTii BbIBOAbI Ha OCHOBE VX Pe3y/bTaToB



OK 10. Co6niogats
0CHOObI 340P0BOTO 06pasa
KU3HN, Tpe6oBaHNS
oxpaHbl TPyAa

Nk 11
OcyuiecTBnATh
npogeccuoHansHoe
TonKoBaHMe
HOPMATUBHbIX
NpPaBoBbIX aKTOB
XNsi pecanrsaui
npae rpaxpaaH n

OKPryanbKoro K KOMOHIL<pOBAlLIOro B3alioNCUCTouns;

- ocyiuccm3)m> nostmtaiioc cTparcnicckoc MOBCACHHC B

PBXIWIYHbIX CTyawW WX, NPOSB/ATL TBOPYECTBO 1 000GPaxciLC.

6biTh WILILNATHBHLIM

OBnancHKC \TWBCPCLU1bI1bIMU PCryLTLBHBIMI ACHCTBLULLN;

r) NpUHATUE ce6a 1 APYrUX Niofeii:

- NPUHUMATL MOTUBBLI M apry.Mclnbl NPYNTX Noaei npy aHanmse

PesynbTaToB ACATC/bIOCHN

* MpU3HaBarTk CBOE MPaBO M NPaBO APYrMX MI0Ae Na oWneKN:

- pa3BuBaTh CMOCOGHOCTb MOHWUMATh MUP C MO3ULMMA APYTOro

4enoseka,

B 06/12CTV 3KO/IOLIYCCKOTO BOCMIMTAHMS:

* CPOPMHPOBIMHHOCTL IKOIOFUYECKON KyNbTYpbl, MOHMMAaHMe
couHar NPOLECCOB Ha COCTOSIHME

MPUPOAHON 1 COLMANbLHOM Cpefbl, 0CO3HAaHWME T/106aNbHOTO

XapaKTepa 3KOOTM4ECKMX Mpo6.aicm:

- MNaHNPoaaMMC 1 OCy LWECTB/IEHNE AEiCTBUA B OKPYXaloLel

Cpeje Ha OCHOBE 3HaHWA LEMeH YCTOYMBOrO  paswirwis

4eTOBCYUCCTBA:

aKknuMoc — HenmpusTUe  AeWCTBUA.  MPUHOCSILMX  Bpej

OKpyXaloueii cpepe:

- YMCUMC MPOTHO3MPOBATh MCGNArONpPU)rThIC 3KONOTUCCKUC

NoCNeACTBUs MPEANPUHNAMAEMbIX [IeCTBUIA, NpeoTBpalaTh

ux:

paclumMpeHne  OMbITa  [EATENLHOCTA  9KOMOMMCCKOI
vanpaancuHocTu:
* 0a/10/ICMUC HaBbIKaMI YHCEMO-MCETCI0BATETECKOM. MPOEKTHOM
H COLNaNbLHO AeATENbHOCTY;
- 0CO3HATh /WMYHBIA BKNag B MOCTPOEHWW YCTOAYNBOrO
6ynyuwero;
- camMOCTOSTeNbHO  (hOPMyNNPOBaTb U aKTyanu3upoBarh
npo6emy, paccMaTpuUBaTh ee BCCCTOPOHMUC;
- BMOOMb KOPPEKTUBbI B 1EATENLHOCTb.
OLieHNBATL COOTBETCTBUE PE3Y/IbTATOB LIENIM, OUCUKBATb PUCKM
NOENCACTBHIA EATENbHOCTH:
- cnoco6HocTb u [OTOBMOeTb k CMMOCTOWUTC/IBIOMT MOUCLT

- chopMUPOBaTL MPEACTaB/EHUS; O XMMUUYECKOH COCTaBAsIoLei
ccrecrscllMoHa>'<lHoli KapTUHbI MWpa, P XUMLW1 B MO3HaHUW
SaNeHnii Npupodsl, B (OPMUPOBAHUM MBILLICUMAS U KyNbTypbl
TIOXKOCTU. ee (yNNCUMoNanbiioi TPaMOTHOCTU, MCOBXONMMOH XNst
PeLIeHns MpaKTUYecKMX 3aaay 1 IKaNOrk4CcCku 06OCHOBAHHOTO
OTV/OLLCKIA K cBOEMY 3[10POBbI0 U MPUPOAHOIL cpefe;

* ymeTb co6/iogaTh MpaBlb/ia 3KOJOTMYECKM LENecoo6pasHoro
noocAeHNs B GbITy U TPY/J0BO/ 4eATENLHOCTY B LIE/ISX COXPaHeHNs!
CBOEro 3[10POBbA 1 OKPY-XKalowlel NPUPOAHOI Cpeabl; yUUTLIBATh
OMacHOCTh A03ACICTBUS Ha XWBbIE OPraHU3Mbl ONPCAC/NEHMbIX
OCLUCCTM. NOHWMast CMbIC NOKa3aTens MpeaesibHoi AoNycTUMON
KOHucinpaumi

© yMeTb BbISIBNIATb XapaKTepHble MPU3HAKW U B3aMMOCBS3b
M3yYennbIx

MOVSTA Npu.MCusITL COOTBETCTBYIOLYME MOHATUS MPU OMMCAHWM
CTpOEHMS H

CBOWCTB  MCOPrI<H'(CCKUX H OPraHiolCKUX BCLICCTB U UX
NpCBPAaLLCHHIA:

-ymeTs |MpoBaTh  Heopr n  opr:

neuiceTna n




ajiepe NeHCUOHHOTO
coumnansHoi
3aWmTel

OC\'LLCCTTVIATE
(opmupoBaHue n
XpaHeHue gen
MOXYOTCIOA
newcuid, noco6ui
MAPYTX
COMMATLHBIX
BbIMNAT

MeTO0B  pelweHusi  NPOLCTUYECKMX  3ajad,  MPU.MCHCUMIO
PaxTHUYHBIX METO/0B MO3HOHHS;

- craBlnb M hOPMX'IMPOBaTH  COBCTBEHHbIE  3ajaun B
06pa3oLWrrcbNoii AesATENbHOCTU U XKN3HEHHbIX clnyol1a\;

- U.MCTb BH>TPCHHIOTA MOTMBALMIO.

BK/IIOUAIOMU/IIO CTPC.M/ICHME K [OCTVDKEHHIO LATU W Venexv.
OMMHMLLM. MHUUMATUBHOCTb, Y.MCHUC /ICHCTBOBOTb, ucxoas ID
CBOMX BO3MOXHOCTEN;

- WLMCTb MHTEPEC K Pa3/IHUHbLM Chepam

MpodeccnoHaTbHOH NICATCNLHOCTY,

- YMeHue CoBepLIaTh 0CO3HAHHBbIN BbIGOP

Gyayuieit npoeccnn 1 peann3osbiBaTh

CO6CTBEHHbBIE XKU3HEHHbIE N/aHbl; FOTOBHOCTb i« CMOCOGHOCTL K
06pa3oBaHMI0  H Ca-MOOGPO30BAHHIO HAa MPOTSKEHUM  Beei
KIUZHI;

- TOTOBHOCTb K TP\'7\-, OCO3HaHME LCHHOCW MacTepcTBa.

Tpygonio6ue;
* BnajeTb nony4cHlnl 0] " 0B
Pa3HbIX TUMOB.

cnoco6amm o6LeHnn n

atagets
B3aU.MOACHCTBIS;

apry.MCcUTMpOBaHHO — BECTW  JHATOr.  yMeTb
KOH[[|m1nT|bic cuTyaL

PasnnNYHBIMN

c.manrah

XW.MUUCCKUC PeaKLUU. Ca.MacTOSITeNIbHO abl6upaTh OCHOBaHUA W

KpuTepum

Ans TnaccHduknwiA laviacMbix xumuycLLLx 06becToB;

- yMeTb poanTb 1 Tb X ni

NpeAcTaBnATL  Pe3ynbTaTbl  XUMUYECKOTO — 3KCMEPUMEHTA B

paxnuyHon dop.Mc

(Tabnuua, rpaciue, oTHeT, JOKNA, NPe3eHTaLuns);

- yMeTb pewarth MPak-nrko-OpUeHTUPOBaHHbIE 3ajaHust Mo

cocTaaneHnio

XUMUYECKMX pcalumii € ydacTMeM OpraHuucauix —BCLIECTB.

MCMONb3YeMbIX

ANnst ax ugew B Gbn™- 1 Np u;

- Y.MCTb pewarb NpPakTMKO-OpUCIrIPONaHHbIC TCOPCTUUCCIOL

3apaHns Ha

aHano  (hakTopos,
M/MHOCKON

T.

aNWAoWMX Ha  M3MEHeHMe  CKOpOCTW

peakumn;
-cobntofaTb 6e3onacHble ycnosus Tpyja B NpodeccnoHanbHoii
[CTReNbHOCTY;

-ymeTs b U b X
NPeACTaBNATL  PesynbTaThl  XWU.MUUYCCKOTO  3KCMEPUMEHTA B
paxnuuHon gopme

(Tabnuua, rpaduk, 0THeT, JOKNAZ, NPC3c»rrayus);

- ymeTb pewath MpalovKOo-0pPMON(MOBANHBLIC —33jawil Mo
cocTaB/ieHNIo

XHWVBYcciucx peakuwii ¢ \-4aCTUC.M OPraHUYeckux BCLUCCTB,
MCMONb3yeMbIX

AR UX 3LWENTU(UKALMM B GITX' 11 MMO.MbILIJICHHOCTY.

1 9KCNepUMeHT.

14. KonuuecTBo 4acoB Ha 0CBOEHWE MPOrpamMMbl y4eGHOM AUCLUUNNNHBL U MPOMEXYTOUHAs aTTecTayns:
MakcumanbHas yyebHas Harpyska obyuvatoujerocs 144 yvaca, B TOM uucne;
o6s3aTensHas aygMTOpHas yde6Has Harpyska o6yvaioujerocs 96 uacos;
camocTosiTeNbHas pa6oTta o6yuatoujerocs 48 yacos;
npomescyToyHas aTTecTayns; 2 cemecTp - AN epeHUNpPoBaHHbLIM 3a4eT



2. CTPYKTYPA U COOEPXAHMUE YYEBHOWN ANCLUWNIVHbI

Bup yuebHoii paboTbl O6bem B yacax
O6bem 06pa3oBaTeNibHOM nporpamMmsl y4ebHol 144
OUCLUMANHBI
BT.Y.
OCHOBHOE COACPXKAHHE 31
B T.4
TeopeTuyeckoe obyyeHune 23
npakTNYeckne 3aHaTns 8
MpodeccnoHansHo OpPWEHTUPOBaHHOE cofiepxaHue 65
(cogep>xaHvie NpMKNafHOro Moayns)
B T.4
TeopeTuyeckoe obydeHne 55
npakTWYeckne 3aHaTns 10
CamocTtosTenbllas paboTa 06yyatoLmxcs 48
1inAgHBlWYanbllblH NPOEKT (fa/neT) ner
Mpomc/kyrounas arrectaums - auddepenynposallibil

3avyeT



2.2. TeMNTHYeCKNH NAMU 1 COAEPXaHMe YYeGHOR AUCUNNNUHB XuMus

Konbi
KOMUCTCUNNA,
(opmupownLio
HNMMCMOMWTC pWbyYON U e COMCPXKUMHC yUUBHOTO MNTcpua.lu n hopmel upramna O6bem wacon «oTOPbIX
obyuywoTuxcn
cHoco6eTnycT
9.4CMCHT
nporpammel
PA3OEN I. OCHOBbI CTPOEHWNA BEWECTBA OKO02. OK 04
Concpxanuc
1. CoHpemawa» Monc.lb rm)ocuwiu atoma.
CUMOONMYCCKNA  A3bIK  XUMWT — XUMAYECKUHA  3NeMeHT.  D/IeKTPOHHast
KoX|lurypammsi atoma. KnacCH(HKauUHA XMMWYECKUX 3neMeHToB (s*. p-, d-
3NICMOTTbI), BaNeHTHbIE 3/1eKTPOHbI. BaneHTHOCTb.
2. 3NCKTPOMIWLW NPUPO.TA XMMUYECKON CLInN.
Tema L1 CTpoerue atomon ONICKTPOOTPHMATCALUOCT.  Busibl  XMMUYECKOW €BTW (KOBaneuTaas. WOHWOM
XMMUYECKUX ANCMENTON 1 NPUpOna .MeTan/InyecKas, BoA0POAHast) 1 CNoco6bl ee 06pasoBaHusl.
T0.M YHCUC NpakTMyYecK1x 3auuTnii 1 na6opaTtopHbiX pa6oT
Mpnlanucckoc 3aHATMe Ne | PelueHue 3afjaHunii HB UCMONb30BaHWE XMMWYECKOMR
CH. MH ii coepy i, Ha ycT CBA3N MeHeas' CTPOEHHE.M
aTOMOB .\H"*HUCCNYX 3/1eMEHTOB,
Ca.mocTomMTC.'1bilwn pa6oTa 06yyalonixcu
Npopa6oTKa KOHCMEKTOB 3aHATUIA, yUeGHOI NrrrepaTypbl Mo N3y4aembim
Temam, no Bonpocam K naparpagam y4e6HuUKa, MOATOTOBKA K MPaKTUUecKoi
pa6oTe
Concpxanuc
McpHoa}lycckas  cucTemMa  XUMWYeCKMX anemeHToB .M. Mcupascesa.
dn: i1 cmbicn TMep oro 3akoHa [1.1. Mcuacnccea. 3akoMoMcpmocTyn
cBOiiCTB anC.MCIrToB, 06pasyeMbiX UMW MPOCTBIX U
CNOXHBIX BCUWCCTB 0 COOTBETCTBMM C MO/OXKEHMEM XHMXICCKOrO 31CMCifTa B
Temn 12. Mepronuyeckuii 3akoH n Mcpuoan'lcckoit  CHCTCMC,  MUWpOBO33peHYeckoe H  HAyToC  3HaueHue ok 02
Ta6.'11nw A.U1. Mcn.'KL."lccna Mepuogunyeckoro 3akoHa [.M. Mengeneesa. TMponto3sbl A.MA. Mcfuc.iccBa. OK 04

OTKpbITHE HOBbIX XVIM/MOCKIPC aneMeHTOB. PelleHne npaklKo-0pHCITIpoBaHHbIX
Tcopenlycckllx 3afaHMii  Ha  xapaktcpucnua'  xmiiiHcciaix  xTcmcuToB
«McTwnuyccknc / Hemeta l/11M1cckue  cBoiicTBa.  3.1C1CTPOOTPUMATC/LICTE 1
CPONCrBO K i.TCKqioHy XH.MHUCCKHX 3.1éMCHTOB B cooibciciuhc ¢ ux 3.JICKTDOHHBLM
CIipOCHHC.M 1 NaTOXCHUCM U MCPHO/THUCCKOM cucTeme \M.MUUYCCKI.\ 3.TC.MCIMOH



Tema 2.1 Tunel smtitnccKiis
peakunii

Tema 2.2. 3.'1ckTpo;wTilucckilll
iiiccoiiitaiiitH u iiDiiitbiii o6men

KoirTpo.'iMiUH pa6oTta Ne 1

NN, McHgenccoas.
B TOM 4nCne NNakTHYECKMX 3aH3MUiA N 1a60NaToomnbiX PaboT
CamocTos1C."1bI1MKn pa6oTa obyyatowmuxcs
Npopa6oTKa KOHCMEKTOB 3aHATUI. yueGHOM NUTepaTypbl M0 N3yyaembim
Temam, 1o BOMpocam K naparpatam ydeGHuKka

PABLEN 2. XUMWUYECKWUE PEAKNNH
Concpxanuc
1. K1 1P1s 1 TUNBI X nX peakuuii.
Kj MA U TUNbI peakuuii ¢ %lacTHCM MCOPraHUYCCKUX
ocuiccTs.  COCTaBNieHMe  YpaBHEHWA  peakumid  cocamHcHILL.  pasnoxewus,
3aMeweHns. 06MeHa, B T.4. Peakunii TOPeHMsi. OKMCICHILL-BOCCTANOANCUNS.
2. YpaBucumus okucTewls-»occranon. lewiu.
YpBBUCKMSA  OKMCTCLULI'BOCCTAHOBNCUMA. CTeneHb OKWeTcTbl. Okwuclute.lb u
BOCCTaHOBLIENb. COCTABNEHME M yPaBHUBAHNE OKUCL>ITC.MbHO-BOCCTANOBII Ta/bILX
peakunii MeTofjoM 3MeKTPOHHOro GanaHca. OKMCALNCNbHO-MOCCTANOBITY 1bUbIC
peakuyun B MpUpoge, MPOW3BOACTBEHHBIX MPOLECCAX W OKU3HEAEATENbHOCTM
Opraxramoo.
B ToM YACTC npakTU4eckux 3WNrTuii una6opaTopHbiX paboT
MpakTnueckoe 3anatncXa 2. PacyeTbl MO ypaBHCHUSA.M XUMUYECKUX peakumii. OBP.
Ca.Mocrotne.TiiHun pa6oTa o6ydatouuxcsa
npopa6oTKa KOHCMEKTOB 3aHATUiA, yue6Hol /irrepaTypbl No U3yyaembim
Temam, o Bonpocam K naparpagan! yue6HuKa, MoAroToBKa K npakTuyeckoi

pa6oTe

Concrxanuc

Teopust 3NCKTPONLAMYCCKOI Anccoumaum. VIoHbl. NIeKTPONMTHI, HEANEKTPO/UThI.
Peakuymn VMOHHOTO 06MeHa. COETBO/ICHUC peakuuii MouMoro o6.mcua TTC.M
COCTaB/IEHUA WX MOJHbIX U WOHHBIX  yp: iA.  KuncnotHO'
OCHOBHBIE pCaKuuy. 3ajaHNsi Ha COCTAB/IEHNE NOHHBIX PeaKLuii

B TOKI uncie NpakTU4ecKmuX 3aHATUiA 1 .TabopaTonmnbix pagoT
CamocrosTc.Teilasi pa6oTa 06yyalolnxcs

Npopa6oTKa KOHCMEKTOB 3aHATWIA, y4eGHOW NUTepaTypbl MO M3yyaeMbim
Temam, no BOmpocam K naparpatam ydeGHMUKa, MoAroTOBKAa K KOHTPO/bHOM

pa6oTe
CTpoeHMe BCLICCTamN U XMMU>1CCKUC peakumm

PA3/E.13. CTPOEHUE VN CBOMCTBA HEOPFTAHUYECKNX BELWECTB

15

39/22

0K 02
OK 04

OKO02. OK 06

0K 02

0KO02
OKO6

0KQ2
OKO6

0OKO02. OKO6
0OKO02. OK 04.
OKN6.MKM.NK
15



Temn 3.1 ICinccii(})iiKniiitst,
iIOMCMiWiQTypa It cTpoeHue
HEOPraHNyYecknx HCTecTs

Tema 3.2. OH3HKO-XH.MHUCCKNE
cBoiicToa iicopraiiiPiecKiix Hciitccrii

Conewxanuc

1 Mpeamer 1icopruy|xueckoit xummuu.

HOTNCCH(HKALNN  HEOPraHWMYeCKUX WCWICCTB. MPOCTbIE H CIOSICHbIE MeLCCTro.

OCHOPHBIE KNACcChl CIOKHBIX PCLIECTB: OKCUALI, MUPOKCUABI. KUCIOTbI, CONMN.
B3nu.moclunb ucoprammyeckux iiciiiecTD.

ArperaTtHble COCTOSIHWS pcuiccTnn. Kpuctannuueckve u amopl|wbic ocuicctsa.

TNkl KPUCTA/IMMECKMX  PELIETOK  (aTOMHAas.  MOJIEKy/isipHasi, — MOHHas,

MeTannuyeckas). 3aBUCUMOCTb  (DW'ISHCCKWU.X  CAOICTB  BClICCM3a OT  Tuna

KpUCTa. 1/THUCCKOH peLIeTKH. 3aancMMOCTh XMUMMUUYECKOW aKTUBHOCTW AuiccTo OT

BUIAa XW.MHYECKOW CBA3M UM TWMA  K-DUCTAIJIHYCCKO/A  peweTku.  MpuumHbl

1 MHOroo6paslil BeLecTB

B TOM YHC-4e MPaKTUYECKNX 3WLWTUIA 1 N1aBopuTopMbIX pa6oT

MpakTnueckoe aaHaTvc Ne 3. PelueHre NpakTUYecKUX 3afaHuii no lc.lncox|vmatuw,

HOMEHK/aType 1 \MMUUYCCKU.M (DOP.MyNaM HCOPraHMycclOIX MCUICCTB PaX/NOKbIX

K/accoB.

Camocrolnc.'1bl1L11 iiuButo 06y4TOW MXEN

npopa6oTka KOHCMEKTOB 3aHATWIA, y4eGHOW NUTepaTypbl MO WU3y4aeMmbim

Temam, no Bompocam K naparpagam yue6HUKa, MOArOTOBKA K MPaKTUYecKoi

pa6oTe

Conep>HHue. I

1 Mcra;ub

06uwme (][usHucckuc H XVIMIPIOCKV/C cBoiicTBa MeTannoB. Cnoco6bl naT\-ucHLL,
3HauynTe MerwToH N uemcTn.UOL> i iipiipo.ie u >K1131le'(urrcnbilornl

4eyoBeKa H OpraHn3mon.
3. Koppo3suwu .MCTO-WI0B.

Bugbl KOPPO3MMK, CMOCOGLI 3aL1MbI MCra.r4op ¢

4. HemcTa.'Lubl.

0O6wwme (||H3HYCCKME H XMMUUCCKIIe CBOMCTBA HEMETUY/IOB.

5, TwTumnelc cHolicTna llc.meta'Luop 1V - VII n)ynn.

6. K.uaccHg||kanwl H Ho.mcnknnTypa coeHwcnull iie. MCTiLt4aii.
KnaccH(bKKawWwol 1 HOMEHKNATypa COeAMHEHWH HCMCTUYNOB.  KpyrosopoTkl
GUOTeHHBIX 3/1EMEHTOB B MPUPOJE.

7. XH.MUUCCKUC CBOWCTBA OCHOBHBIX K.4aCCOB MCOPTaMNYECKUX HeWerrs
XuMUUecKue CBOMCTBA OCHOBHbIX iuioccod HEOPraHMYeCKMX MCLICCTB (OKCMAOB,
NrAPOKCU0B, KHEYOT. COMelt H Ap,), 3aKOHO.MCPUOCTM B W3MEHEHUW CBOWCTB
NPOCTHIX BEW|ECTB, BOAOPOAHbIX COBAMHEHNIA, BbICIUIMX OKCU/OB U MMAPOKCAA0B.

B MMy e iipaiciiiHcciciix imiii u.w6opaTopHbIX paboT

Mpnk Cc 3nuaTHe Ne -1 Coctnnncume ypanuc|tm \mmmuc KifX peaigjuri ¢

0K 02
OKO-f
MKn



Tema 3.3. N/ioHTUduKannn
iicopratiiiiccKiix Hciiiccri)

Kotrrpo.'iMiaii pa6ota 2

PA3AEN 4. KWHETUYECKWE

Temn 4.1 Ckopocrb XMMUUECKMX
. Xumuueckoe paBuosecuc

Tema 5.1 MTunue o pacteopax

\ 4aCTMCM MPOCTLIX H CTIOXHBIX HEOPTaHUYECKMX BCLLICCTH,
CamoclounTc.'lbllan pa6oTa o6y4awinwxen

npopa6oTka KOHCMeeToB 3aHATAM, yue6HOM Jllrrepatypsl Mo nayyaemsim
Temam, o BOMpocam K naparpagam y4e6HuUKa, NoAroToBKa K NpakTuyeckoii

pa6oTe

Copcp/kanuc 4

B Tom YHC.TC npak"Mlucck X sanntum v na6o|LLTnpubix pa6oT

No6opatopHLu! pa6oTta Ne | <|/ieHTH(VKaLLLA HEOPraHNYECKUX MCLLCCTB».

CamocronTc.'m>nan paboTa 0byvawimxcn

npopa6oTka KOHCMEKTOB 3aHATIWN"!, y4eGHOW NnuTepaTypbl M0 WU3yyaembim

Temam, no BOMpocaMm K naparpatam yue6HMKa, NOATOTOBKA K 1a60PaTOPHO

1 KOHTPONbHOI paboTe

CBOHCTAB HEOPraHNYECKMX MCLICCTB 2

HTEPMOAHH/IMUYECKHE3/TXOHOMEPHOCIT MPOTEKAHNA 6
XUMUYECKUX PEAKLUM

Concmxaunc 6

1. Ckopocn» ])cakumu, ce 3anmcu.macTb 0T pas.111umbiX (haKTOpoB.

CKOpOCTb  PEBKMHU. CC 3aBUCMMOCTb OT PBUWYHBIX  (DLUIErOPOB;  MPUPOAbI

pcancyioWHX BeUleCTs, KONLCUTPALILW PENTPYIOWNX BeLECTB, TeMnepaTypbl 1 2

n.10waan peakLMOHHOM noBepxHocTW. Tennosble 3(||(elcTbl XM.MUYCCKMX peakLum,

9K30* 1 3UNOTEPMUUCCKIC. PeaKLm.

2.0 6patumocn> pcakuum.

06paTMMocTh peakuum. X p nero noa AeiicTenem

pasnuuHblX (jiairropoD (KOHLEHTpauMs peareHToB lum MNpog>'KTON peakuuu, 2

[faeneHve, Temnepatypa) AN CO3JaHUs  ONT y i np

XHMHHOCKX npoueccos. MpuHumn fic LWatense.

B ToM uncne [1NMK*T1l4ccKnx SWMITKii m na6onatoTu.1x pa6oT —
Ca.mocT onTc'lbllan pa6oTa 06y4alOllluxcn

npopa6oTKa KOHCMEKTOB 3aHATWIA, yue6HO Jirrepatypsl no nsyyaembim 2
Temam, no Bonpocam K naparpagam y4e6Huka

PN13/,0 5. PACTBOPbI 11/4

©

Co.ucpxnuuc
1 PacTBOpeHue Kak (GU3MKO-XUMUYECKMIi n|)omecc. 2
Pnctnopcmunc 101K (pK3HKO-XMMWUUYCCKUIA  1LLICLLICCC. PacTBopbl. Cnoco6bl

8&8421

OKOB

OKOB

OK02 OKD4.
OKOB



MpUroToB/IEHNA POCTBOPOB. PMCrBOPHMOCTb, MaccoBasi [A0Nsi PacTBOPEHHOro MnK15
BeuecTBa. CMbIC/ MOKasaTensi MpefenibHO [ONMNTHMOH KOHLEHTPauun n ero
HCNO/b30MAHHC B OLIEHKE 3KO/I0THECKOH GC30MacHOCTH.

2. HTol101l0e3nwrnle 0KO02. OKO1
* 0K10
2 oLueciiw
3. npUBIL'iu akonorunyeckn iic;iccoo6])a3Horo noHegeww a 6bITy W Tpy.'toNoH
,ACATC.'1bHOCTW. 0KO02
MpaBkna 3KONMNOTYCCKH Lenecoo6pasHoro mnoseaeHWw! a 6bITy W Tpyaosoi OKO41
JAOTTCNBHOCTH B LCM)IX COXPaHEHWUs CBOErO 3/10POBbA H OKpYyXaloluei npupogHoii 2 OK 10
Cpefbl; 0NacHOCTb BO3/ECTBUSA Ha XXMBblE OPraHN3Mbl ONpefeNeHHbIX BeLLecTs. MK 15
PeleHne  MPaKTUKO-OPUEHTVMPOBAHHBIX  PACHeTHbIX —3afaHuii  Ha  pacTBopsl,
MCMaTb3yCMbIC B GbITOBOM U MPON3BOACTBEHHON AeATENLHOCTY YeNloBeKa.
B ToM YHCJIC nNaKTUUCCKHX 3aTrruii u nabopaTopHbix paboT
CamocToHTe.'Ibllan pa6oTa fl6y4aioiiiHxcsi 0KO02
Npopa6oTKa KOHCMEKTOB 3aHATUN, y4eGHOI NNTepaTypsl N0 U3y4aeMbim OKO4
Temam, no Bonpocam K naparpadant y4e6HuKa, NoAroToBKa K MTOroBoMy OKK)
3aHATUIO MK 15
Co.'icp/knuHe 3
Tema 5.2. licc'ietoouime cnoiirm B TOM 4Mcne NPakTUYeCKUX 3aHHTUI U Na6opaTopHbIX pa6oT
pucTHopon NaGopatophas pa6oTta Ne2 '(MpuUrotosneHue paerreopos. OKO02
CamocTonaTc.'lbHaa paboTa obyvatounxcs OKO04
npopa6oTka KOHCNEKTOB 3aHATNIA, y4e6HOI JIuTepaTypbl Mo U3yyaemblM 1 OKO06
Temam, Mo BOMpocam K naparpagam yue6HuUKa, NoAroToBKa K 1a60paTopHoii
pa6oTe
OK 02. OKO04.
PA3/IEN C. CTPOEHWE M CBOWMCTBA OPFAHUYECKWX BELWECTB 54/34 OKO06.MK11
MK 15
Co.Tcpxannc 6
1 Mpc.TMeT 0pNWMYCCKOA XUMUM
al n passutie opi /i XM.MWH Kak Haylor MecTo U 3HaueHue
Toma 6.1 IOwccudnKanls1, crpoenite OpraHiolCKOii XMMUM B CUCTEME ECTECTBEHHBIX HayK. OK02
. XU.MUYCCKOC CTPOEHME KaK MOP>MIOK COOHHCHISH aTO.MOB B .MaTCH0'NIC COT/IACHO NX
W MOMCHK.'11Typn opraHny4ecknx 2 NnK11
iieiiiccii) BaNeHTHOCTU.  OCHOBHBIE  MONIOXKEHUS  Teopun XUMUHECKOTO  CTPOEHMA
opraHuyYeckux coeguHenun J1.M. ByTneposa, YrnepoaHblii ckenet opra!!lucckoit
monckynbl. 3numcHMocTs CUQHCTU BELLECTB OT XH.MHUYCCKOTO CTpoeHus MYTCK/TL
Msomepunsi 1 n3omepsl.
2
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Tema 6.2. CBoiicTBa opraHnueckunx
COaTUHCHNIA

Pagukan. MpllHwwel Knaccutukaumm OPTHHYCCKH.Y coefiVHEHWIA.
MeX/yHapoaHasi HO.MCHKNATypa W MPHHLLWbI  HO.MEMKNATYPbl  OPraHHUCCKHX
cocAH!rCHHIA.  Mowrwc 06 asoTcoAepXKalUx COCAHHCHWAX, 6uononriccla<
aKTuBHbIX BejecTBax (\T/ICBOAOX. XMpax, Gankax v /p.), BbICOKOMOMCK'NAPHbIX
COeJHHEHHSIX (MOHOMCO. Ma/NMCA. CTOYKTX'OHO® 3BEHO).

B TOM uuncne NpakTUYecknx 3alluTuii n Na6opaTopHbIX Pa6oT

CaMOCTOin ii pa6oTa aby4aloLHXeH

Npopa6oTKa KOHCMEKTOB 3aHATUN, YUeGHOI NUTepaTypbl M0 U3y4aeMbim
Temam, o Bonpocam K naparpagam y4e6HuKka

Co.lcp>aHuc

1. N.TkaHbI
(h|anKO-X1.MUUCCKHC CBOCTBA OPraHUYecKUX COEAUHEHWA OTAATbHBIX iuibccod
(0COBEHHOCTY KNACCU(UKALAN 1 HOMEHKNATYPbI BHYTPW K/IACCa; roMOMIOrMYecKmit
psg v obwas gop.my'no; uso.mcpLy, CBOIACTBa; CBOIACTBa;
cnocobbl  nony"LHHA), npenanbHble yrnesofopoabl (anKaHbl W WAKNOAT>Caub).
TopeHue .MeTaHa KOK OfWH 10 OCHOBHBIX UCTOYHMKOB Tersa B MPOMbILLNEHHOCTU H
GbiTy. CBOWCTBA MPUPOAHLIX YINEBOAOPO/OB, HAXOXAEHWe B Mpupoge u
npUMeMeHHe O/IKMMO
2. N.1keHbl
HenpeaansHbIC yrieBofopoasl (ONIKCHbL). TOpeHWe anucTUMCHB KOK WCTOUYHNK
BbICOKOTEMMEPA-NTHIOTO MNIaMeHI N5 CBAPKM 11 Pe3KN .METaNsoB

3. Hen|Ja'{aul>Hbic yrncao/iopo.ubl ( aNKMUbl 1 0.KO.'LLCHBI)

4. Apomatuueckue yT/ICMO.TOPONbI
5. CnupTel 1 teHO.Thl
Kuatopoacogepxawnc cocanHexiws  (cnuptel  u |[IcHanbl).  MpakTuyeckoe
MPY.MCHCHUCA'TILCHI KON, TMLEPUHa, (heHana.
6. Anb.Tenuybl 1l KETOHBI
KHcnopogocoacpxatwume COGOHHCILIA ((olbncnubl 1 KeTOHbI)
7. Kap6oHonble KHenonu u athupsb!
Kuanoo (kap6oHOBble KnanoTbl U 3(||vobl)
8. )Kupsl 1 yTncoo. sl
Kunanopogoconepxatuue COegnHeHnsi (KUpbI 1 yreso/bl)
9. Mpumenenne popma.'ll.Ternaa, niiCTiuib.Tenua, yKcycHO KUCTOTbI
Mpumenenne ([lOPMONBACTAA. ALCTANLACTNA. YKCYCHOM KHAKTbI. Mbbla KaK conu
BBICLIMX KAPGOHOBBIX KMCNOT. MotoujMe CBOMCTBA Mbl./ia.
1 10. A‘lor(1CM.le[prsllive racucMmnm
JI30TCOACPXNWNC  COCAMMCUNS  (AMMMBI W aMUHOKWUC/OTBI.  6C.3KM).
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Koin po.‘ibimit piiCuru 3

Temn 6J.  UnCUTYdmiCLLIVA
opraunuccknx iICIRCCII, ux IHUICIHIC
v iipiiMciicmie u Ghnoiiali ii
npoTnoncTnewoi ncatelbl10cnl

Bbi (CHWEeTNYCCKHC 1 6MONOrHYCCKMN-OKTUBHBbIE).

11. MowHomep, nonumep, cTpyk'O’puce 3ncno

MoHomep, nommep, cTpyKnpHoc iDCHO. Monumepusnumn sTUneHa Kak 0CHOMHOC
Hanpan/iCHUC €ro  WCMofb3ooallll.  [CHCMICCCKas  CBA3b  MCMCT>'  K/iaccamu
ooraHn4ccklb\ coegnHeHuiA.

B TOM uuC/ie NPUb'WYCCKNX 3TUNUI NNS60paTOpnbIX pa6oT

MpakTuyeckoe 3aHsite Ne 5. CBOWCTBA OPraHWYECKUX COCAMMUCUNIA OTAETbMbIX
K/1accoB.

CNMOCTOATCTHIWH Pa6oT 06yuTONTXEN

npopa6oTKa KOHCMEKTOB 3aHATUIA, y4eGHOM NMTepaTypbl M0 N3yyaembim
Temam, ro BOMpocam K maparpagam yueGHMKa, MOATrOTOBKA K MPaKTU4ECKO
W KOT-pOnbHOI paboTe

CTpyKTypa 1 CBOMCTBA OPraHUUYeCKNX BeLLECTB

CopepxaHune

1. Buoopruirtyccklre coclHeHMs

MpumeHeHve 1 Guatoruucckas Pofib yrnesofos. OKMCACANC YINeBOAOB -
MCTOYT/IC 3MCPMLW XKMBbIX OPraHioMoB. O6MacT MPUMEHEHUSI aMUUOKMCTOT.
MpeBpalleHnn 6GenkoB nuKM B opraHusme. Buononncckuc |||yHKwi 6enkos.
BHOIONTCCKUC (yHKLUM XKUPOB. PO/Ib OPrakMyCCKOH XUMUN B PeLieHnn npobnem
NNWeBoM 6e30MacHoCTn

2. Ponb OpraHuW4eckoil XWMWUM B peleHum upobnc%l auc|)rctuycckol|
6CI0HACMOCNIT, H PASHUTUM .Ma'[WLYThI, CN3NAUUM HOBBIX MMTCPUANON, HOBBIX
MCTOYHMKOH Tiicpniti (N.'1bTcpraTlinHbIC UCTAYHHKK 3UcnnWw).

3. OiiuciiocTi. B03.iciicTBiiH Ha >xMBble OpraH13Mbl OPraHMYecKNX BeL ecTs
oT.ie'ib K.'iaccon

OnacHOCTh  BO3AEICTBMSI HA JKWBbIE OPraMM3.Mbl OPraHUYECKNX BELLECTB
OTAENbHBIX  KNAaccoB  (YrneBOAOPOAbl, CAMPTHI,  (|)CHanbl, XN0POPraHNYCCKUC
NPOM3BOAHbIE, anbACMlAbl W Ap.), CMbICA MOKasaTeNs npeaenbHo JONXeTUMON
KOHMCUTBANUM
B ToM ume'lc 1lwaknlycckHX 3aUTTLiA u na6oBaTopubix Na6oT
CamocTouTc.'lbllas pa6oTa 06y4yalOllluxcs
npopa6oTKa KOHCMEKTOB 3aHATUA, y4e6HO NUTepaTyphl N0 U3ydaembim
Temam, rno Bornpocam K haparoadiaKf yue6Huka

MpbIK'LWOHOI Moayn

PA3LEN 7. XUMWA NBEbLITY U MPOWBOACTBEMNOUN AEATENbHOCTU YENIOBEKA
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Tema 7. Xumus B 6bITy 1
NpoTNOACTOCMMUON AEATENLHOCTH
yenoseka

Coneoxawnuc

; i AOCTVKEHUA 1 Hayku 1 i1 TexHonorun. Ponb
Xu.Mum B 06ecnedeHm akonone LCKoii. aHepreTuieckoii 1 NHIWEBo 6e3onacHocTH,
pasBKTW! MegnnMHbI. Mpaiuaa NoncKa n angTM3a XMMUYeCKoi UAgiop.ManiH >3
Pa3NIMUHbBIX UCTOYHWKOB (Hay4Has v X'uc6Ho-HN.X'uHast Jlirrcpa'n pn. cpeacTea
MaccoBoii MH(opMaLuum, ecTe M|rTcpHeT)

B TOM uncie NPakTMYECKNX 3aMUTWIA 1 .Ta6OPaTOPHbIX pa6oT

MpacTuycckoc 3aHnTHe Ka 6. Xn.Musi B GbITX' H MPOW3BOACTBEHHOI ACATAaTBHOCTI
yenoseka.

Mpaktnueckoe 3awnuc Ne 7. «3awmMta npcsclrnum «Xu.musi B 6bITy 1
M1X)M3BONCTBCHHOM [leATENbHOCTU»

CaMocToHTC.T1>nan pa6oTa 06y4alOluuxcu

Npopa6oTKa KOHCMEKTOB 3aMATUiA, yueGHOI TMTepaTypbl M0 U3y4aeMbim
Temam, o Bonpocam K naparpagam yye6HuUKa, NoAroToBKa K npaknlyeckoi

pa6oTe
MNOMCXKX-TouMan arrecTaumns
Bcao:
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3.YCNOBWA PEA/IU3ALIMN PABOYEN MPOMPAMMbBI YUYEBHOWM
ANCUMNANHBI

3. Tpe6oBaHNA K MUHMMaTIbHOMY MaTepuasibHO-TEXHUYECKOMY 06ecneyeHH!0
Peanusaums  nporpammbl  AVCUMNAWHBI - MpefycMaTpuBaeT — Haauume  y4yebHOro
KabuHeTa  «Xumuu; 6Guonorun; reorpadmn; 3KONOTMYECKUX OCHOB MPUPOAOMNOb30BaHNS;
MUKPO6MONOrum, 13noNor1n NHTarall, CaHirrapum U rurueHsbl;
O6opyaoBaHue y4e6HOro KabuHeTa:
- N0CafioYHble MecTa MO KOMNYecTBY OBy4atoLmXCs;
- paboyee MeCTO npenofasatens;
- pa3faToyHbIii MaTepuan (TecTbl, MOCOBUS NO MPaKTUYeCKUM paboTam, nekuuu);
- HarnsgHble Matepuansl
O6opyaoBaHuMe nabopaTopun: XUMWYecKas MOCYAa, XWMUYECKue peakTvBbl, Npubopbl Ans
BbINO/IHEHUS OMbITOB, HA60PbI MUHEPANOB.

3.2. VIHhopManHOHHOe oGecneyeHHe peanusauyn nporpammbl

3.2.1. MNeyaTHble n3paHuA

OCHOBHbIE HCTOYHHKH:

1 EpoxvH HO.M. Xumus pns npodeccuii U cneuuanbHOCTel TEXHWYECKOTO W
€CTeCTBEHHO-HaYYHOr0 Npotnnet; yuebHNK Ansa CTYA. yupexaeHuin cped.npod. obpasoBaHus /
KO.M.EpoxuH, Kosanesa. 6-e n3g., ctep. — M: Mzaatensckuil LeHTp «Akagemus», 2020.

2. T'nuHka, HJ1. O6was xumums: yyebHoe nocobue / MnHka H J1. — Mocksa: KunoPyc,
2020.- 749¢c.— (CNO)

3. NlpTomeuko, A.W. OpraHuyeckas Xumus: yye6HUK / AptemeHko A . . — Mocksa :
KHoPyc. 2020. — 528 c. — (C M O)

Aunwinrenblible UICTOYUHKN

1 la6puensH O.C., OctpoymoB W.I"., OcTpoymoBa E.E. u gp. Xumus gns npodeccuii n
creLmanbHOCTel eCTeCTBEHHO-HaYYHOT0 NPodnAs: YUebHUK A8 CTYA,. yUpexaeHuii cped.npod.
o6pasoBaHus. — M., 2014.

2. abpuensH O.C., OctpoymoB W.I'., Cnagkos C.A., fopodgeesa H.M. MpakTukym:
yueb, nocobue Ans cTyd. yupexzaeHuii cped. npog. obpasoBaHms. — M., 2014.

3. abpuensH O.C., Octpoymos W.I"., Cnagkos C.A. Xumus: nocobue 418 NOArOTOBKM K
El3: yye6.nocobHe Ans cTyf. yupexaeHuii cped. npod. obpasoBaHus. — M., 2014.

4. EpoxvH HO.M. Xumus: 3agaun v ynpaxxHeHUs: y4e6.nocobHe Ans CTyA. YUpeXxaeHui
cpeg. npod. o6pasoBaHMs. — M., 2019.

3.2.2. ONeKTPOHHbIE N3aHUA H 3/M1EKTPOHHbIE Pecypcbl

WNHTepHeT-pecypcbl
\VAMAV rusneb.ru (H3B - HauuoHanbHas aneKTpoHHas 6ubnnoTeka)
www. pvg. mK. ru (onmmnuaga «Mokopn BopobbeBbl ropbl»).
www. hemi. wallst. ra (O6pa3oBaTenbHbIli CaiiT ANs LKONBHUKOB «XUMUS»).
vwvw.alhimikov.net (O6pa3oBaTeNbHbINA CaiT Ans LLIKOMbHUKOBY).
www. chem. msu. su (3n1eKTpoHHas 61banoTeka No XMMum).
www.enauki.ru (MHTepHeT-uU3faHne ANs yunTeneil «ECTeCTBEHHbIe HayKu»),
www. Iseptember. ra (MeTognyeckas raseta «lepBoe CEHTAOPS»).
www. hvsh. ra OkypHan «XuMus B LLKONE»),
WWWW.hij.ru (KypHaT «XUMUS U KU3HB»).
wvwv.chemistry-chemists.com (3n1eKTPOHHBIN XypHaN «XUMUKA U XUMUS»).


http://www.enauki.ru

4. KOHTPO/1b 1 OLIEHKA PE3Y/IbTATOB OCBOEHWSA YUYEBHOW

Kog Il HaumeHoBaHue
(hOpPMMPYEMbIX KOMNETEHLWIA
OK 2. OpraHun3oBbIBaTh
COBCTBEHHYO [leATeNnbHOCTb,
BbIOMpaTb  TWUMOBblE  MeTOAbl U
Crnocoosl BbIMNONHEHUSA
NpodEeCcCUOHaIbHBIX 3afjay,
oueHMBaTb WX 3((EKTUBHOCTL 1

KayecTBo

OK 4. Ocyulectsnatb NOUCK 1
1CnonbL30BaHme MHopmaLmu,
Heo6xoauMoii  ans  3hheKTUBHOro
BbIMO/IHEHNS  MPOJECCUOHANBHBIX
3afjay, npoteccMoHaIbHOro 1
NIMYHOCTHOIO Pa3Brrrus

OK 6. PabotaTb B KONNEKTBE W
KOMaHze, 3(hecTUBHO 06LaTbCs C

Konneramu, PYKOBOACTBOM,
notpebuTenaMm

OK 10 Cobnofath  ochobis
3710poHOI0 obpasa XKN3uu.
TpcboBanna oxpaHbl rpya

"nFiT

OcyLLecTBNATL

NpotheccroHanbHoe TOKOBaHWe
HOPMATVBHbIX

MpaBoBbIX aKTOB
19 peanvsaLyv
MpaB rpaxaH B
cthepe MeHCMOHHOTO
COLMabHOM
3aLLNThI

MK 15
OcyLuecTBATL
thopmmpoBaHue 1
XpaHeHue aen
nonyvareneit
neHcuiA, nocobuii

N [pyrux
coumanbHbIX
BbIN/aT

ONCUMMANHBI

KpuTepum ougHKu

P 1,Tema 11, 12
P2 Tema2.1,2.2

P3, Tema 3.1, 3,2, 3,3
P4, Tema 41

P 5 Tema 5.1, 5.2

P6, Tema 6.1, 6,2, 6,3
P 7, Tema 7, M-olc

P 1,Tema 1.2,

P3, Tema3.1,3.2, 3.3
P4, Tema 4.1

P 5 Tema5.1, 5.2

P 6, Tema 6.2, 6.3

P 7, Tema 7, N-o/c

P2, Tema 2.2
P3, Tema 3.3
P 5 Tema 5.2
P 6, Tema 6.2, 6.3
P 7, Tema 7, M-olc

P 5. lNema 51
P 7, Tema 7, MN-ole

P3, Tema 31
P 6. Tema6.1,6,3
P 7, Tema 7, M-o/c

P 3, Tema 3.2
P 5 Tema 51
P 6, Tema 6.2
P 7, Tema 7, M-o/c

®opMbI 1 MeTofbl
OLeHKM

[wnarnocTnueckas
KOHTpO/bHas paboTa
TecTnpoBaHue
CamooLeHKa 1
B3aMOOLIEHKa
MpeseHTaLMa MUHK-
npoeicTOB
YCTHBIM! ¥ MUCbMEHHBIN
onpoc
PesynbTaTbl BbINOMMEH M
yuebHbIX 3afaHui
MpakTnyeckune 3aHa A
NabopaTtopHble paboThl
lMpomescyTouHas
aTTecTayus
(BbINO/HEHME 384ETHbIX
3a/laHuin)



