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1. OBLLLAA XAPAKTEPVICTVKA MPUMEPHOW PABOYEN MPOrPAMMbI
OBLLLEEOBPA3OBATE/IbHOW ANCLUUMANHBI «XXUMWSA»

1.1. MecTo gucunnanHbl B CTPYKTYpe obpasoBaTenibHOW nporpammbl CMNO
O6uieobpasoBaTenibHas AUCUMNANHA «XUMUS» SBNSAETCA 0043aTeNbHON YacTblo 06LLe06pa3oBaTelbHOro
LMKna obpasoBaTesibHOW nporpaMmbl B cooTBeTcTBUM ¢ PTOC CMO no _40.02.04 «HOpucnpygeHuus».
MpuKnagHoi Moaynb BKNKOYAET pasaen 8 « XnmMusi B ObITY 1 MPOM3BOACTBEHHON AeATe/IbHOCTY
yenoBeKa», KOTOPbIA peannsyeTca Ans Bcex npodeccuii/cneymanbHOCTER METOAOM PELLEHMNS KECoB,
CBSI3aHHbIX C 3KOMIOrMYeCcKoi 6e30MacHOCTLH0 U OLEHKOM NocneAcTBMiA 6bITOBOIM 1 MPOM3BOACTBEHHOW
[eaTenbHOCTU, COOTBETCTBYIOLLEN oTpacnam 6yayLlein npoeccnoHanbHOM AedaTeNbHOCTH
0byuvaroLmxcs.

1.2. Llenn v nnaHupyeMble pe3ysibTaTbl 0OCBOEHUS AUCLMMNHbI

1.2.1. Uenn v 3agavuv gucunninHel

CogepxaHvie nporpammel 061e06pa3oBaTelbHOM ANCLUNANHBI «XUMUSA» HaMpaB/eHO Ha LOCTUXEHUE
cnegyoLwmnx Lene:

- (hopmupoOBaHME CUCTEMbI XUMUYECKUX 3HAHWI KaK BaXKHeNLLEel COCTaBNAOLLLE eCTECTBEHHO-
Hay4HOI KapTUHbLI MMPa, B OCHOBE KOTOPOW NeXKaT K/oYeBble MOHATUS, (DYHAAMEHTa/IbHbIe
3aKOHbl 1 TEOPUW XUMWU, OCBOEHUE A3bIKAa HAYKW, YCBOEHME Y MOHMMAaHUE CYLLHOCTU AOCTYMHbIX
006006LLEHNT MMPOBO33PEHUECKONO XapaKTepa, 03HaKOM/IEHME C UCTOPUER NX pasBuTHs u
CTaHOB/EHUS;

- (hopmupoBaHue 1 pa3BuTHE NPeACTaBNEHNI O HayYHbIX METOAAX MO3HaHMS BELLECTB U
XUMMWUECKUX peakLmil, He0BXOAMMbIX 4Ns NPUoGpeTeHNs YMEHWIA OPUEHTUPOBATLCA B MUpE
BELLECTB U XUMUYECKUX SBMIEHUI, UMEIOLLMX MECTO B NPUPOLE, B NPAKTUYECKON 1
MOBCELHEBHOM XN3HU;

- pas3BuTne YMeHWIi 1 cnocoboB esTeNlbHOCTU, CBSA3aHHbIX C HABMO4eHNEM U 06BACHEHNEM
XUMUYECKOro 3KCnepumeHTa, cobtofeHeM npasua 6e3onacHoro obpalleHns ¢ BeLecTBamu.

3agaym ANCUMNINHbI:

1) ctopmupoBaTh NMOHNMAaHNE 3aKOHOMEPHOCTEN NPOTEKAHMSI XUMUYECKMX MPOLIECCOB U SBEHWIA
B OKPY>KatoLLell cpefe, a TakXKe NX CBSA3b C LIE/IOCTHOW Hay4yHOI KapTUHO Mupa 1 Apyrumm
€CTECTBEHHbIMW HayKamu;

2) pa3BUTb YMEHUSs COCTaBMATb (DOPMY/bl HEOPraHMUYECKUX N OPraHUYeCcKMX BeLLeCTB, YpaBHEHUS
XUMUYECKUX PeaKkLnil, 06bACHATb UX CMbIC, UHTEPNPETUPOBATL Pe3ybTaTbl XUMUYECKNX
3KCNEePUMEHTOB,

3) chopmupoBaTb HaBbIKM MPOBEAEHUA NPOCTENLLNX XUMUYECKUX SKCMEPUMEHTANbHbIX
nccnefoBaHuii ¢ cobntogeHnem npasua 6e30MacHOro obpatleHns ¢ BewecTsamu u
nabopaTopHbIM 060pYA0BaHNEM;

4) pa3BUTb YMEHUS HaXOAWTb, aHA/IM3MPOBATh U NCNO/b30BaTh MHPOPMALMI0 XUMUYECKOTO
XapakTtepa U3 pas/iMyHbIX MHHOPMALMOHHBLIX MCTOUHMKOB, BKOYaa y4ebHY0 nuTepaTypy,
Hay4yHble Ny6/MKaLMn U UHTEPHET-PeCYpChl;

5) cthopMumpoBaTth YMeHMS MPOrHO3MPOBaTL NOCNEACTBUA CBOEN AeATEIbHOCTU Y XMMUYECKUX
NPUPOAHBIX, 6bITOBLIX Y MPOU3BOACTBEHHbLIX MPOLECCOB, YUMTbIBAA BO3MOXHbIE
3KOMOrMYecKue 1 counanbHble BO3AENCTBUS;

6) copmupoBaTh MOHMMAaHME 3HAYUMOCTM AOCTVKEHUA XUMUYECKOW HayKW 1N TEXHONOMNIA Ans
pasBMTKA COLMANbHOW 1 NPOM3BOACTBEHHON Cep C YMEHNEM NPUBOAUTL NPUMEPbI UX
NPYMEHEHWS B PA3IUYHbIX Chepax XUSHU.

1.2.2. MnaHupyemMble pesynbTaTbl 0CBOEHUS 06LLe06pa3oBaTebHON ANCLUN/INHBLI B COOTBETCTBUN
¢ ®I'OC CI1O un Ha ocHoBe dI'OC COO

Oco60e 3HaueHNe 06Le06pa3oBaTelbHas ANCUUMANHA «XUMUS» UMEET Npu hOPMUPOBAHNW 1 Pa3BUTUM
OK 01; OK 02; OK 04; OK 07 u K, npefcTaBneHHbIX B akTyanunsmposaHHbix ®IOC CI1O no
npogeccuu/cneynanbHoOCTH.



MNnaHnpyemble pe3ysibTaTbl OCBOEHUS AUCUUMIVHBI
Koa n HanmeHoBaHue Py pesy Anct

opMUpPYeEMbIX KOMMETEHL NI
(hopmmpy 4 AucumnnnHapHble

Obuine (NpeameTHbIE) 1ML
["pasefaHCKoe BOCMUTaHMe

- TOTOBHOCTb K FyMaHWUTapHOIA
1 BOJIOHTEPCKOW feATeNbHOCTY.
MaTpmoTMyecKoe BoCnUTaHne
- chOpMMPOBAHHOCTb
POCCUIACKOWA rpaXKaaHCKoM
NAEHTUYHOCTU, NAaTPMOTM3MA,
YBaXXEHWS K CBOEMY Hapogy,
4yBCTBa OTBETCTBEHHOCTY
nepeg PoauHOI, ropaocTu 3a
CBOI Kpai, cBOK POAMHY, CBOI
A3bIK U KybTypy, NPOLUIOE U
HacToslLee
MHOTrOHaLMOHaNbHOro Hapogsa
Poccuu;

- ngeriHas y6exxaeHHOCTb,
FOTOBHOCTb K CTY>KEHUIO 1
3amTte OTeyecTsa,

OTBETCTBEHHOCTb 3a €ro
- BflajeHne OCHOBHbIMMN METO4aMn

cyaboy;
Hay4HOro no3HaHus,
JYyX0BHO - HpaBCTBEHHOE .
NCNO/b3YEMbIMU B XUMUU:
BOCMUTaHMeE
HabnogeHnem, onucaHnemM,
OK 01. Bbibupatb cnocobbl - CNOCOGHOCTbL OLLEHMBATb .
eLleHuns 3agad CUTYaLUo 1 NPUHMMATb VISMEDEHINEM, SKCTIEPUMEHTOM,
E queccmo:l'aanoM esaTeNIbHOCTU OCOZHI;HHI:IG Emeva YMeHue 00pabarbiBaTh, 0OBACHAT
I'IpI/IMEHI/ITerIbHO K £31'II/I‘—IHI:IM OPWEHTYU FICF; Ha MO ’aano PE3yNbTaTbl NPOBEACHHBIX OTILITOB
KpHT cTam: P HpaBCTBepI-?/HbIe HO MEI y M 4enaTtb BbIBOAbl; FOTOBHOCTb U
OHTEKCTAM, P P CMOCOBHOCTb NMPUMEHATL METOARI
LIEHHOCTW;

MO3HaHUA MNMpU pPeLleHnn

TETUYECKOE BOCMNTaHU
ocre €CKOE BOC anve NPakKTN4eCKNX 3afad,

FOTOBHOCTb K CaMOBbIPaXXEHWIO
B pasHblX BMAAaX WCKYCCTBa,
CTPeMseHmne NposiBAATb
KayecTBa TBOPYECKOM
NIMYHOCTY;

du3nyeckoe BocnuTaHme

- ChOPMUPOBAHHOCTb
3[0p0OBOro 1 6e30MacHoOro
06pa3sa XXW3HWN, OTBETCTBEHHOIO
OTHOLLIEHMS K CBOEMY
3[l0POBbLIO;

- aKTUBHOE HeMnpusiTue BpeaHbIX
MPWBbLIYEK N NHbLIX opM
NPUYNHEHNS Bpeda
(hM3NYECKOMY U NCUXNYECKOMY
3[10pOBbIO;

TpyLoBoe BocnuTaHme

- FOTOBHOCTb K TpyA4Y,
0CO3HaHWe LIEHHOCTK
mMacTepcTBa, Tpyaontobue;



- TOTOBHOCTb M CMOCOBHOCTb K
06pa3oBaHunIo K
caMmo06pa30BaHNi0 Ha
MPOTHKEHUN BCEW XU3HW;
JKO/I0rMYyecKoe BocnuTaHue
- aKTUBHOE HenpusaTue
[ecTBUIA, MPUHOCALLMX Bpe[,
OKpY>KalolLleli cpege;
- YMEHMe NporHo3mpoBaTh
HebnaronpusaTHble
3KONOrnyecKme nocnescTems
npeanpUHNMaEMbIX AeACTBUA,
npefoTepalLaTh ux;
Ba3oBble nornyeckue
flecTBuA:
- CaMOCTOATE/TbHO
thopmynunpoBaTh U
aKTyanm3mpoBaTb Npobnemy,
paccmatpuBatb ee
BCECTOPOHHE;
BasoBble uccnefoBaTesibCKue
JlencTBuUA:
- BNafeThb HaBblKamMn y4e6HO-
nccneaoBaTenbCKoli n
MPOEKTHOW AeATeNbHOCTH,
HaBbIKaMM paspeLLeHns
npob6nem;
- BbIABUTaTb HOBbIE MIEN,
npegiaratb OpUrMHaIbHbIe
MOAXOAbI U PELLEHNS;
- CNOCOBHOCTb M FOTOBHOCTH K
CamMoCTOATEIbHOMY MOUCKY
MEeTO/0B peLLeHus
NpakTUYecKnx 3agay,
MPUMEHEHMIO Pa3/INUHbIX
MEeTOA0B NO3HaHMS;
Pa6oTa ¢ nHchopmauueil:
- NCNOMb30BaTh CpeaCcTBa
NH(OPMALMOHHBIX, 1
KOMMYHUKALMOHHbIX
TEXHONOT WA B PELLEHNN
KOTHUTUBHbIX,
KOMMYHUKATMBHbIX W
OpraHM3aLoHHbIX 3a4a4 ¢
cobnoaeHneM TpeboBaHMiA
3PrOHOMUKU, TEXHUKM
6e30nacHOCTU, TUTMEHBI,
pecypcocbepexeHuns, NpaBoBbIX
N 3TUYECKNX HOPM, HOPM
NH(OPMAaLNOHHOI
6e30MacHoCTH;
OsnageHune
YHUBEPCa/IbHbIMU
KOMMYHUKaTUBHbIMU
LencTBuAMU:

a) o6LeHme:
- apryMeHTMPOBaHHO BECTM



OK 06. NMposBnaTb rpaxaaHcKo-
NMaTpuoTMYECKYIO MO3ULMIO,
[EMOHCTPMPOBATL 0CO3HAHHOE
noBefileHNe Ha OCHOBe
TPagULMOHHBIX
06LLeYen0BeYECKNX LIEHHOCTENR, B
TOM YUC/Ie C YHETOM
rapMoHu3auum
Me>XHaLNOHA/bHbIX 1
MEXPEeSIMrMO3HbIX OTHOLLEHWA,
NPUMEHATL CTaHAapTbl
aHTUKOPPYMLMOHHOIO NOBEAEHUS;

auvanor, yMeTb CMAryath
KOH(IMKTHbIE CUTYaLuK;

6) coBMecTHas
LeATeNbHOCTb:
- MOHMMAaTb U UCNONL30BaThb
nperMyLLecTBa KOMaHLHOR 1
VHAWBMAYaNbHOR paboTsl;
BblOMpaTb TEMaTUKY U METOAbI
COBMECTHbIX AeiCTBWUIA C
Y4eTOM 06LMX NHTEPECOB W
BO3MOXXHOCTEI KaXXA0ro YneHa
KO/NEKTUBA;
OsnageHune
YHUBepCcaSbHbIMU
pPerynsiTMBHbIMU
[eAcTBUAMK:

a) camoopraHusauus:
- CaMOCTOATE/TbHO
OCYLLECTBNIATb
no3HaBaTeNbHY0
LeAaTeNbHOCTb, BbIABMATb
npobnembl, CTaBUTb W
thopmynunpoBaTb COBCTBEHHbIE
3agayn B 06pa30BaTe/bHON
LeATeNIbHOCTU U XKM3HEHHbIX
CUTYaLUsX;
TpypoBoe BocnuTaHme

- TOTOBHOCTb K TpyAY,
0CO3HaHMe LIeHHOCTK
MacTepcTBa, TpyLoNtobue;
FOTOBHOCTb K aKTMBHOIA
LeAaTeNbHOCTH
TEXHO/0rMYECKOWA 1
COLManbLHOW HanpaBneHHOCTH,
CMOCOBHOCTb MHULIMMPOBATS,
nnaHMpoBatb u
CaMOCTOATENIbHO BbIMNOHATb
TaKyl AeATeNbHOCTb;
- TOTOBHOCTb 1 CNOCOBHOCTbL K
06pa3oBaHuio n
camoo6pa3oBaHu1IO Ha
NPOTSXKEHWUUN BCEA XU3HM;
[MpakgaHCKoe BOoCNUTaHUA:
- ChOPMMPOBAHHOCTb
rpaXkaaHCKoM nosnunm
06yyaloLLerocs Kak akTMBHOIO
N OTBETCTBEHHOIO YfieHa
POCCUIACKOro 06LLEeCTBa;
0CO3HaHWe CBOUX
KOHCTUTYLMOHHBIX NpaB U
00513aHHOCTEN, yBaXKEHME
3aKOHa 1 NpaBonopsaKa;
NPUHATUE TPAAULNOHHBIX
HaLMOHaMbHbIX,
06Le4enoBevecKnx
rYMaHUCTUYECKUX U
LeMOKPaTUYeCKUX LieHHOCTEN;

- BMlafileHne OCHOBHbIMM MeToAamu
Hay4HOro Mo3HaHus,
NCMONb3yEMbIMW B XUMUK:
HabnoaeHMeMm, onmMcaHUeM,
N3MEPEHUEM, 3KCMEPUMEHTOM;
yMeHMe 06pabaTbiBaTb, 0OBACHATb
pe3ynbTaTbl MPOBEAEHHbIX OMbITOB
M fenaTtb BbIBOAbI; FOTOBHOCTL U
CNOCO6HOCTb MPUMEHSTH METOAPI
MO3HaHWA NPU PELLEHNN
NPaKTUYECKNX 3a[ay;

- ChOPMUPOBAHHOCTb
COBGCTBEHHOI MO3ULIMK MO
OTHOLLIEHNIO K XMMMWYECKOIA
NH(opMaL MK, NonyYaeMoi 13
Pa3HbIX UCTOUYHMKOB.



rOTOBHOCTb NPOTUBOCTOATb
.Me0N0rMn aKCTPEMMU3Ma,
HalmoHanmM3ama, KceHothobumu,
OUCKPMMUHALUK MO
COLMabHbIM, PEUTMNO3HbIM,
PacoBbIM, HaLMOHANbHbIM
npu3HaKam;

- TOTOBHOCTb K FyMaHWUTapHOIA
1 BOJIOHTEPCKON [AeATENbHOCTY;
[yX0BHO - HpaBCTBEHHOE
BOCAUTaHMe:

CNOCOBGHOCTL OLEHUBATb
CUTYaLMI0 N NPUHUMATb
0CO3HaHHbIe peLleHus,
OPWEHTUPYSACb Ha MOpaJTbHO-
HpPaBCTBEHHbIE HOPMbI U
LIEHHOCTW;

JCTeTMYEeCKOoe BOCNUTaHNUE:
YMeHMe NPorHo3npoBaThb
HebnaronpuaTHble
3KONOrMYecKme NocneCcTBus
npeanpUHNMaEMbIX JeACTBWA,
npesoTBpaLLaTh ux;
OBnafieHne yHMBepcaibHbIMY
y4e6HbIMU MO3HABATE/IbHBIMU
[eACTBUAMN;

a) 6a30Bble NOrMYecKune
fecTBuS:

- CaMOCTOATENTbHO
thopMynupoBath u
aKTyanm3mpoBaTh Npobnemy,
paccmaTtpuBaTth ee
BCECTOPOHHE;

6) 6a30Bble NCCNeAoBaTeNbCKMNE
LencTensa:;

- BNajeTb HaBblKamMn y4eOHO-
nccnefoBaTeNbCKOW U
NPOEKTHOI AeATeNbHOCTH,
HaBbIKaMU pa3peLleHms
npobnem;

- BbIABNIATb MPUYMHHO-
CNefCTBEHHbIE CBA3N U
aKTyasm3mpoBaTh 3afauvy,
BbIABMIaTb rMNoTe3y ee
peLLeHnsl, HaXOANTb apryMeHTbI
AN AOKa3aTenbCcTBa CBOMX
YTBEPXAEHWIA, 3afaBaTh
napameTpbl U KpUTEpUU
peLueHuns;

- 0aBaTb OLEHKY HOBbIM
cUTyauusM, oLeHNBaTb
NPUOBPETEHHBINA ONbIT;
paspabaTtbiBaTb NfaH peLLeHus
npo6aembl C y4eTOM aHanm3a
VMEHLLMXCS MaTepUabHbIX U
HeMaTepuasibHbIX PeCYpCoB;

- CTaBMTb MPO6GEMbI 1 3afa4u,



Jonyckaroume
aNbTepHaTUBHbIE peLleHus;

B) paboTa ¢ nHpopmaLmei:
- BNafileTb HaBblKaMu
pacnosHaBaHWs 1 3aLnTbl
NHHopMaLmK,
NH(OPMaLMOHHOW
6e30NacHOCTN NINYHOCTMW.
OBnafieHne yHVBepCaibHbIMM
KOMMYHUKaTUBHbLIMY
[eACTBMAMNA;

a) o6LUeHMe:

- BNafieTb Pa3INYHbIMK
cnocobamm o6LEeHNS U
B3aMMO/ENCTBUS;
aprymMeHTMpPOBaHHO BECTU
avanor, yMeTb CMAryathb
KOH(IMKTHbIE CUTYaLUN;

6) cOBMeCTHas [4eAaTe/lbHOCTb:
- npefnaratb HOBbIE MPOEKTHI,
OLeHMBaTb UAEN C NO3NLUN
HOBW3HbI, OPUTUHANBLHOCTMH,
NPaKTNYeCcKol 3HaYMMOCTH;
OBnafieHne yHuBepcanbHbIMM
PEryNATUBHLIMU AEACTBUSAMU:
a) camoopraHusauums:

- CaMOCTOATE/TbHO
OCYLLEeCTBAATH
no3HaBaTeNbHY0
[eAaTeNbHOCTb, BbISBMATL
npo6nembl, CTaBUTb W
thopmynunpoBaTb COBCTBEHHbIE
3afja4yu B 06pa3oBaTesibHOl
LEeATENIbHOCTMN U XXN3HEHHbIX
cUTyauusx;

- CAMOCTOATE/IbHO COCTaBNATh
nnaH peLleHns npobaemsl ¢
YUYETOM UMEIOLLNXCA PeCcypCoB,
CO6CTBEHHbLIX BO3MOXHOCTEN U
NpeanoYTEHWA;

[laBaTb OLEHKY HOBbIM
CUTYaLUsM;

6) CaMOKOHTPO/b:

- laBaTb OLEHKY HOBbIM
CUTYaLNsIM,BHOCUTb
KOPPEKTUBLI B A€ATE/bHOCTb,
OLeHMBaTb COOTBETCTBUE
Pe3yNbTaToB LeNisaMm;

B) SMOLIMOHANbHbIV UHTENNEKT,
npeanonararLuia
C(hOPMMPOBAHHOCTb:

- ABMNaTuK, BKNKOYatoLLeit
CNOCOBHOCTb MOHUMATb
3MOLMOHaNbHOE COCTOsHUE
OPYTUX, YUNTbIBATb €ro npu
OCYLLeCTBNEHNN
KOMMYHWMKaLuu,



OK 02. Micnonb3oBatb
COBPEMEHHbIE CPeAcTBa NMoucKa,
aHanu3a 1 MHTepnpeTauum
nHhopmaLmu,

1 MHOPMALMOHHBIE TEXHOOTUN
A1 BbINONHEHNA 3a4au
npodeccMoHanbHoiA
LeAaTeNlbHOCTH;

- CNOCOBHOCTb K COYYBCTBUIO U
COMepeXnBaHuio;
coumanbHbIX HaBbIKOB,
BK/IKOYAIOLWMX CMOCOBHOCTb
BbICTPaMBaTbh OTHOLLUEHWS C
APYrUMK NOAbMM, 3a60TUTBCS,
NposiBNSATb UHTEPEC U
paspeLlatb KOHDANKTbI;

r) NpUHATKE cebs 1 Apyrnx
NoAei:

pasBuMBaTb CMOCOGHOCTb
MOHUMATb MMP C MO3ULMK
JPYroro yenoseka.

TpynoBoe BOCMMTAHMUE:

- TOTOBHOCTb ¥ CMNOCOBHOCTb K
06pa3oBaHnio 1
camo06pa3oBaHuIO Ha
NPOTSXKEHUW BCEI XKU3HU;

6) coBMeCTHas [eaTe/IbHOCTb:
- Nnpefnaratb HOBbIE MPOEKTHI,
OLeHMBaTb UAen ¢ NO3NLUN
HOBW3HbI, OPUTMHANBLHOCTH,
NPaKTUYECKON 3HAYMMOCTMU;
OBnafieHNe YHUBEPCabHbIMM
PEryNATUBHbLIMW A€ACTBUSMM:
a) camoopraHu3aums:

- CaMOCTOATENBHO
OCYLLECTBNSATH
Mo3HaBaTeNbHYHO
[1eATeNbHOCTb, BbIABNATb
npobnembl, CTaBUTb W
thopmMynnpoBaTb COGCTBEHHbIE
3afaun B 06pa3oBaTesibHOi
[eSTeNbHOCTU U XKU3HEHHbIX
CUTYyaUmsix;

- CNoco6CcTBOBATbL
(hOpMMPOBaHWIO 1 MPOSIBIEHNIO
LLIMPOKOW 3pyanLMMN B Pa3HbIX
061acTAX 3HAHWI, NOCTOSAHHO
MoBbILLATb CBOWA
06pa3oBaTenbHbIii U
KYNbTYPHbIA YPOBEHb;
LleHHOCTM Hay4HOro
NO3HaHWA:

- 0CO3HaHWe LieHHOCTW Hay4HOl
[eAaTeNbHOCTH, FOTOBHOCTb
OCYLLECTBAIATL MPOEKTHYIO U
nccnenoBaTesbCKyo
[eSTeNbHOCTb MHANBUAYABHO
1 B rpynne._

6) 6a30Bble MCCNeaoBaTeNbCKUE
fencreuns:

- BNafeTb HaBblKamMy y4e6HO-
nccneaoBaTenbCKoli u
NPOEKTHOW AeATENbHOCTH,
HaBblKamMW pa3peLleHuns
npo6nem;

- chOPMUPOBAHHOCTb
npefCcTaBNeHWIA O MeCTe XUMUN B
COBPEMEHHOIN Hay4HOI KapTuHe
MKpa; NOHUMaHWE PO XUMWKN B
(hopMMpOBaHNM Kpyrosopa u
(hYHKLNOHaNIbHOI rpaMOTHOCTHU
yesoBeKa A/1s pPeLLeHus
NPaKTUYeCKNX 3afay;

- BnafeHue
OCHOBOMOJArakLLMMm
XUMUYECKMMMN NOHATUAMMU,
TEOpusMU, 3aKOHaMKN ©
3aKOHOMEPHOCTSAMU; YBEPEHHOE
Mo/Ib30BaHNE XMMUYECKOI
TEPMUHO/OrMEN N CUMBOINKONA;

- BNafileHne OCHOBHbIMU MeTOAaMM
Hay4YHOro rMo3HaHus,
NCMNONb3YEMBIMU B XUMUN:
HabNAeHNEM, OMMCaHMEM,
N3MEPEHUEM, IKCMEPUMEHTOM;
yMeHue obpabaTbiBaTb, 06bACHATb
pe3ynbTaTbl MPOBEAEHHbIX OMNbITOB
M fenaTb BbIBOAbI, FOTOBHOCTL U
CMOCOBGHOCTb NPUMEHATb METOARI
MO3HaHUA NPU peLeHnn
NPaKTUYEeCKNX 3afay;

- ChOPMUPOBAHHOCTb YMEHWS
[aBaTb KOMMYECTBEHHbIE OLEHKMN W
MPOM3BOAUTL pacyeThbl Mo
XUMUYECKUM (hopMy/iam ©
YPaBHEHUSAM;

- BNafleHne npaBuIaMm TEXHWUKM
6e30MacHOCTU Npu
MCMOMb30BaHNN XMMNYECKUX
BELLIECTB;

- CchOpMMPOBAHHOCTb
COBCTBEHHOI MO3ULIMK MO
OTHOLLEHNIO K XMMMWNYECKOIA
NH(opMaL MK, NONYyYaeMOit 13
PasHbIX NCTOYHUKOB.



- CNOCOBHOCTbL M FOTOBHOCTH K
CaMOoCTOATE/IbHOMY MOUCKY
MEeTOJ0B peLLeHus
NpaKTUYeCKNX 3afad,
MPUMEHEHWIO Pa3INUHbIX
MeTOA0B NO3HaHMS;

OBnafieHne BUgamm
[esiTe/IbHOCTW MO NOMYYEHUIO
HOBOIO 3HaHUA, ero
MHTepnpeTaumm,
npeobpa3oBaHunto n
NPUMEHEHMNIO B Pa3INYHbIX
y4ebHbIX CUTYyaLUsX, B TOM
yucne Npu co3faHnn yuebHbIX
N COLManbHbIX NPOEKTOB;

- YMeTb MEPEHOCUTb 3HaHMS B
No3HaBaTeNbHY U
NpPaKTUYecKyro 061acTu
XU3HEAEATENbHOCTH;

B) paboTa ¢ MHopmaLneid:
- BflafeTb HaBblKaMu
nonyyeHns nHdopmalmmn 13
MCTOYHMKOB Pa3HbIX TUMOB,
CaMOCTOSTe/IbHO OCYLLECTBNATh
MOWCK, aHanu3,
cucTemaTusaumio u
MHTepnpeTauno nHhopmaumum
PasINYHbIX BUAOB M POPM
npescTaBneHns;

- C03/aBaTb TEKCTbI B
pasIMYHbIX (hopMaTax C yueTom
Ha3HaYeHNst MHPOPMaLLKM U
LieNIeBOW ayauTopum, Bbiorpas
ONTUMaNbHYIO (hopmy
npescTaBieHns u
BU3yanm3auuu;

- OLeHNBAaTb JOCTOBEPHOCTD,
NeruTUMHOCTb UHGOpMaLuK, ee
COOTBETCTBME NPaBOBLIM U
MOpafbHO-3TUYECKUM HOpMaM;
- MCMO0/b30BaTh CPeLCTBa
NH(OPMaLMOHHBIX 1
KOMMYHUKaLMOHHbIX
TEXHONOT WA B peLeHnm
KOTHUTUBHbIX,
KOMMYHUKATUBHBIX W
OpraHu3aLMOoHHbIX 3afa4 ¢
cobnoaeHneM TpeboBaHUiA
3PrOHOMWUKMU, TEXHUKN
6e30MacHOCTU, TUTUEHBI,
pecypcocbepexeHuns, NpaBoBbIX
N 3TUYECKMNX HOPM, HOPM
NHOPMAaLMOHHOA
6e30MacHoOCTH;

- BNafeTb HaBbIKamm
pacrno3HaBaHUS U 3aluUThbl
NH(opmaumw,




OK 04. 2ththeKTMBHO
B3aMMO/AECTBOBATL U paboTaTh B
KONJIEKTUBE U KOMaH[E;

NH(OPMALMOHHOI
6e30nNacHOCTU IMYHOCTMK.
OsnageHune
YHUBepCcaSibHbIMU
KOMMYHUKaTUBHbIMU
nencTBmaAMU:

COBMECTHas feATeNlbHOCTb:

- MOHMMaTb U NCMOJb30BaTh
npenMyLLecTBa KOMaHLHOM U
NHAMBUAYANLHOW paboThl;

- NPYHUMATb eI COBMECTHO
[eaTeNbHOCTH, OpPraHn30BbIBaTb
1 KOOPAUHMPOBATL fLeicTBuA
no ee AOCTWXKEHUIO: COCTaBSATh
nnaH AeiiCcTBMWIA, pacnpeaenaTb
PO/IN C YYETOM MHEHWI
Y4aCTHUKOB 06Cy»XaaTb
pe3ynbTaTbl COBMECTHOM
paboThbl;

- KOOPAMHMPOBATH U
BbIMOMHATL PaboTy B YCMOBUSAX
peasibHoro, BUPTYa/ilbHOro U
KOMGUHMPOBaHHOIO
B3aMMO/ENCTBMS;

- OCYLLECTBNATL MNO3UTUBHOE
CTpaTernyeckoe noBefeHue B
PasIMYHbIX CUTYaLUSIX,
NPosBAATL TBOPUECTBO M
BOOGpaxeHue, ObITb
VHULNATWBHBIM.

OBnafeHue
YHUBepCca/ibHbIMM
PerynsTMBHbIMU
fencTemamu:

- NPUHATME cebs 1 Apyrux
NIoAeN:

- MPVHUMATb MOTMBbI W
aprymeHTbl ApYyrux ntogein npm
aHann3e pe3ynbTaToB
[eaTenbHOCTY;

- Np13HaBaTh CBOE MpPaBo U
npaso ApYrux nogein Ha
OLLNOKWU;

- pa3BuBaTb CNOCOBHOCTb
MOHMMaTb MUP C MO3ULUN
ApYyroro 4yenoBeka.
["pakgaHCcKoe BoCnnTaHume

- TOTOBHOCTb K FyMaHWUTapHOIA
1 BONIOHTEPCKON AeATeNbHOCTY;
MaTpuoTmnyeckoe BoCNUTaHMeE
- LLeHHOCTHOE OTHOLLEHNME K
rocyfapCTBEHHbIM CUMBO/AM,
NCTOPUYECKOMY W NPUPOLHOMY
Hacneauio, NaMsATHUKaM,
Tpaguuuam Hapogos Poccuu,
[LOCTUXKEHMSM Poccum B Hayke,
NCKYCCTBE, CMOpTe,

- BlajieHne OCHOBHbLIMU MeTofamu
Hay4HOro No3HaHus,
NCNONb3YEMbIMU B XUMUU:
HabnogeHnem, onucaHnemM,
N3MepeHNeM, 3KCNepUMEHTOM;
yMeHue obpabatbiBaTb, 06BACHATb
pe3ynbTaThbl MPOBEEHHbIX OMbITOB
1 enaTb BbIBOAbI; FOTOBHOCTb U
CNOCOBGHOCTb NPUMEHATb METOAbI
MO3HaHWA NPU peLLeHnn
NpaKTUYeCKNX 3afay;

- c(hOPMUPOBAHHOCTb YMEHMUS
[aBaTb KOMMYECTBEHHbIE OLEHKMN U
MPOM3BOAMUTb pacyeThbl MO
XUMUYECKUM (hopMyam u
YPaBHEHWSM;

- cthOpMMNPOBAHHOCTb
COBGCTBEHHOW MO3MLUK MO
OTHOLLEHUIO K XUMMWYECKOIA
NHhopMaL MK, NoTyvaeMon 13
pasHbIX NCTOYHUKOB.

- BMafileHne 0OCHOBHbIMW MeToAamu
Hay4YHOro Mo3HaHwus,
MCMNONb3YEMBIMU B XUMUN:
HabnogeHnem, onncaHnemM,
N3MEPEHUEM, 3KCMEPUMEHTOM;
yMeHune obpabatbiBaTb, 06BACHATb
pe3ynbTaThbl NPOBEEHHbIX OMbITOB
M fenaTb BbIBOAbI; FOTOBHOCTL M
CMOCOGHOCTb MPUMEHSTb METOApbI
MO3HaHWS NPW peLLeHnn
NpakTUYeCcKNX 3agavy;



TEXHONOTUAX U TPYAE;
dursnyeckoe BocnmnTaHue
- ChOPMUPOBAHHOCTb
34,0pOBOro M 6e30nNacHOro
06pa3sa XXM3HWN, OTBETCTBEHHOIO
OTHOLLEHWS K CBOEMY
3040POBbIO;
- aKTUBHOE HEMpUATUE BPELHbIX
NPUBBIYEK N UHbIX hOPM
NpUYnHEeHNs Bpeja
(hM3MYECKOMY U NMCUXNYECKOMY
3040pOBbIO;
TpynoBoe BoCcNUTaHMe
- TOTOBHOCTb K Tpyay,
0CO3HaHWe LeHHOCTH
MacTepcTBa, TPyAonoobue;
- TOTOBHOCTb W CNOCOBHOCTL K
06pa3oBaHuio 1
camoo6pa3oBaHu1IO Ha
NPOTSHKEHNUMN BCEW XKU3HY ;
DKO0JI0rMyecKoe BocnnTaHme
- YMeHVe NporHo3mpoBathb
HebnaronpuaTHble
3KONOrMyeckne nocneacTeus
npeanpUHUMAEMbIX JeACTBWIA,
npesoTBpalLaTh ux;
OBnafieHne  yHWBepCa/bHbIMU
y4ebHbIMW  MO3HaBaTeNbHbIMY
[leACTBMAMN;
6a3oBble  MCCnefoBaTeNbCKue
[lencTBuS;
- 0aBaTb OLEHKY HOBbIM
cUTYyaLmsaM, OLEHUBATb
NPUOGPETEHHbIW ONbIT;
- BblABUraTb HOBbIE MaEN,
npegnaraTb OPUrMHanbHble
NOAX0Ab! U peLleHus:;
- CTaBMTb NPO6EMbI 1 3afauu,
fjonyckatouive
aNbTepHaTUBHbIE PELLIEHUS;
OBnafieHne  yHMBepCa/ibHbIMY
KOMMYHUKaTUBHbIMU
LleACTBMAMN;

a) o6LweHue:
- pacno3HaBaTb HeBepbanbHble
CpefcTBa 06LLEHNs, NOHNMATb
3HaYeHMe coLmanbHbIX 3HAKOB,
pacnosHaBaTb NPeAnOChIKK
KOH(IMKTHBIX CUTYaL WA 1
cMAryaTb KOH(INKTLI;
- BNafeTb PasINYHbIMK
cnocobamu 06LLeHNs
B3aMMO/ENCTBUS;
apryMeHTUpOBaHHO BECTM
Juanor, yMmeTb CMsiryathb
KOH(IMKTHbIE CUTyaumu;
6) COBMECTHAS [eATe/IbHOCTb;



OK 03. MNnaHnpoBsatb 1
peann3oBbIBaTb COOCTBEHHOE
NPoeccMoHanIbHOe N IMYHOCTHOE
pa3BuTUe, NpeanpUHUMaTESbCKYO
LeaTenbHOCTh B

- MOHUMATb U NCMO/b30BaThb
nperMyLLecTBa KOMaHAHON 1
VHAWBWAYaNbHOR paboTl;
- BblOMpaTb TEMaTUKy 1 MeTOAbI
COBMECTHbIX AeiiCTBUIA C
y4eToOM 06LMX UHTEPECOB U
BO3MOXXHOCTEN KaXKA0ro YneHa
KONNEKTUBA;
- NPUHUMATb LiesI COBMECTHO
[eAaTeNIbHOCTH, OPraHU30BbIBATb
M KOOPAUHMPOBATb AelCTBINS
MO0 ee AOCTVXXEHUIO: COCTaBATH
nnaH AeiiCcTBMIA, pacnpeaensiTo
PO/ C YYETOM MHEHWIA
YYaCTHUKOB, 06CYyXAaaTb
pe3ynbTaTbl COBMECTHOIA:
paboThbl;
- OLLeHNBaTb Ka4yecTBO CBOEro
BK/1a4a 1 KaXK4O0ro yYaCcTHMKa
KOMaHzbl B 06LWniA pesynbTart
Mo pa3paboTaHHbIM KPUTEPUAM;
OBnafieHne  yHUBepCanbHbIMY
PerynsTUBHbLIMU LeACTBUAMMU:
a) camoopraHm3ayms:
- AenaTb OCO3HaHHbINA BbIGOP,
aprymeHTupoBaTh €ro, 6patb
OTBETCTBEHHOCTb 3a PELUEHMUE;
- OL|eHMBaTb NPUOBPETEHHbII
onbIT;
6) CaMOKOHTPO/Ib:

AasaTb OL,eHKY HOBbIM
cUTyauusam, BHOCUTb
KOPPEeKTVBbI B [AeATeNlbHOCTb,
OLeHMBaTb COOTBETCTBUE
Pe3ynbTaTOB LeSIsM;

B) 3MOLMOHANbHbIA
WHTENNIeKT, npeanonaratoLuii
C(hOPMUPOBAHHOCTb:

- AaMNaTuK, BKNKOYatoLLei
CMOCO6GHOCTb MOHMMAaTb
3MOLMOHaNbHOE COCTOsHUNE
[PYInX, yYnTbIBaTb €ro npu
OCYLLECTBIEHUN
KOMMYHMKaL MK, CNOCOBHOCTb K
COYYBCTBUIO 1
COMepPeXnBaHunIo;

- COUManbHbIX HaBbIKOB,
BK/OYAOLWMX CNOCOBHOCTb
BbICTpamMBaTb OTHOLLEHMS C
APYTMU NoAbMK, 3a60THTLCH,
NPosIBNATb UHTEPEC K
paspeLlaTb KOH(PANKTbI;
ACTETNYECKOe BOCMUTAHME:

- TOTOBHOCTb K
CaMOBbIPaXXEHNIO B Pa3HbIX
BUaX UCKYCCTBA, CTPEM/EHME
NposIBNATb KayecTBa

- ChOPMUPOBAHHOCTb
npeLCcTaBNeHNn 0 MecTe XMMUN B
COBPEMEHHOI Hay4YHOW KapTuHe
MMpa; NOHUMaHWe Posin XUMUU B
(hopMMpoBaHUN Kpyrosopa u



npogeccuoHansHol ctepe,
MCNOMb30BaTh 3HAHWA MO
NpaBoBOW ¥ (hMHAHCOBOA
rPaMoTHOCTM B PasiNyHbIX
YXWN3HEHHBIX CUTYauusXx;

TBOPYECKOW INYHOCTMK;
TpyaoBoe BoCNUTaHMe:

- TOTOBHOCTb K aKTUBHOW
[leaTenbHOCTH
TEXHO/IOrMYECKON 1
CoUManbHOM HanpaBneHHOCTH,
CMOCOGHOCTb UHULMNPOBAT,
nnaHnpoBaTb U
CaMOCTOSATENbHO BbINOMHATb
TaKyH AeATeNbHOCTb;

- TOTOBHOCTb U CMOCOBHOCTb K
06pa3oBaHuio 1
camoobpa3oBaHUI0 Ha
NPOTSXXEHUN BCEI XKU3HY;

- TOTOBHOCTb K Tpyay,
0CO3HaHWe LEHHOCTK
MacTepcTBa, TpyAonobue;
WHTEPEC K pasNnyHbIM chepam
npogeccmoHanbHow
NeaTeNnbHOCTU, YMeHUe

COBepLLAaTb 0CO3HAHHbIIA BbIGOP

6yayLiein npodgeccumn un
peasin3oBbIBaTb COOCTBEHHbIE
YKU3HEHHbIE MNaHbI;
OBnageHne yHMBeEpPCabHbIMM
y4e6HbIMW NO3HaBaTe/TbHbIMY
fencTemamun:

6 6a30Bble NCCNeaoBaTeIbCKue

[leAcTBuS:;

- BNafleTb HaBblKaMmn y4YebHO-
nccneaoBaTenbCKom n
NPOEKTHOW AeATeNIbHOCTH,
HaBblKaMW pa3peLleHunst
npo6nem;

- CNOCOBHOCTb U FOTOBHOCTb K
CaMOoCTOSITENIbHOMY MOMUCKY
MeTO/I0B peLLeHus
NPaKTUYeCKMX 3aaad,
NMPUMEHEHUNIO Pa3NNUHbIX
MEeTO/]0B MO3HaHWS,

- OBNlafieHME BMAAMM
[IeSITe/IbHOCTM MO NOMYYEHUNIO
HOBOTO 3HaHUA, ero
MHTepnpeTaLum,
npeobpa3oBaHUIO ©
NMPUMEHEHUNIO B Pa3/INYHbIX
Y4YebHbIX CUTYaLMsX, B TOM
yncne Npy co3gaHnm yyebHbIx
1 couManbHbIX MPOEKTOB;
OBnageHne yHnBepcanbHbIMU
PerynaTUBHbIMU AeACTBUAMMU:
d) camoopraHm3ayms:

- CaMOCTOATENBHO
OCYLLECTBNIATb
no3HaBaTe/lbHY0
NesTeNbHOCTb, BbISBNATb
npo6nembl, CTaBUTb U

(hYHKLMOHANbHOW rpaMOTHOCTH
yenioBeKa ANns peLleHmns
NpakTUYeCcKnX 3aaay;

- BMafieHne OCHOBHbIMW METO4amu
Hay4HOro nNo3HaHms,
NCMNONb3YEMbIMU B XUMUN:
HabnogeHnem, onncaHnemM,
N3MEPEHNEM, SKCMEPUMEHTOM;
yMeHue obpabaTtbiBaTb, 06bACHATb
pe3ynbTaTbl MPOBEAEHHbIX OMbITOB
M Aenatb BbIBOAbI; FOTOBHOCTb U
CNOCOGHOCTb MPUMEHATL METOABI
MO3HaHWA NPW PELLEHUN
npakTUYeCcKnX 3agay;



OK 07. CopelicTBOBaTh
COXPaHEHMIO OKPYXKatoLLeit
cpefbl, pecypcocbepexxeHuto,
NPUMEHATb 3HAHUA 06 U3MEHEHMWU
K/IMMaTa, NpUHLMNbI
6epeXxx/IMBOro NpPou3BOACTBa,
3(hheKTNBHO AENCTBOBATL B
upe3BblYaiHbIX CUTyaLMNsX;

MK 3.1. MHpopmmpoBaTh Ha
NpriemMe 1 KOHCYNbTUPOBaHMM
cy6beKTOB

npasa no BonNpocam coLunansHoro
obecrieyeHns 1 coLmnanbHoN
3aluThI.

thopmynunpoBaTb COBCTBEHHbIE
3afa4n B 06pa30BaTe/bHON
[eATeNbHOCTU U XKU3HEHHbIX
CUTyaumsx;

- CaMOCTOATE/IbHO COCTaBNATb
nnaaH pewweHns npobaembl ¢
YUYETOM UMEIOLLNXCSA PECYPCOB,
CO6CTBEHHbIX BO3MOXHOCTEN 1
npesnoYTEHN,

- cnocobcTBoBaTh

(hopMUPOBAHMIO 1 NPOSIB/IEHMNIO

LUMPOKOM 3pyAMLNN B PasHbIX
06/1aCcTAX 3HaHWIA, NOCTOAHHO
NoBbILIaTL CBOW
obpasoBaTeNbHbIi U
KY/IbTYPHbIli YPOBEHb;
3K0/1I0rMYecKoe BOCMUTaHME:
YMeHMe NPorHo3npoBaThb
HebnaronpuaTHble
3KONOTrMYecKne NocneacTBuS
npeAnpUHNMaEMbIX JEACTBWIA,
npegoTBpaLLaTh ux;
(hn3nyeckKoe BocnNuTaHue:
aKTWBHOE HeMpusATUE BPeHbIX
MPUBBLIYEK U NHbIX (HOPM
NpUYnHEHUs Bpega
(hM3NMYECKOMY M MCUXNYECKOMY
30,0P0BbIO.

OYXOBHO - HpPaBCTBEHHOE
BOCMMTaHMe:

- C(hOPMUPOBAHHOCTb
HPaBCTBEHHOIO CO3HaHWS,
3TNYECKOTrO MOBEAEHNS;

- CNOCOBHOCTb OLEHMBATD
CUTYaL Mo U NPUHUMATb
0CO3HaHHbIe peLleHms,
OPUEHTUPYACL HAa MOPAbHO -
HPaBCTBEHHbIE

HOPMbl LIEHHOCTH;

OBnafieHne YHUBepCcaabHbIMM
KOMMYHUKaTUBHbLIMY
nencTBMAMN;

a) obLLeHNMeE:;

- pacno3sHaBaTb HeBepbabHble
CpeAcTBa 06LIeHNs, MOHUMATb
3HayeHne couuanbHbIX 3HAKOB,
pacnosHaBaTb NpesnoChIIKM
KOH(IMKTHBIX CUTYauuid v
CMAryaTb KOHQPNKTLI;

- BNafeTb PasnInYHbIMK
cnocobamu 06LEHNS U
B3aUMOAENCTBUS;

- apryMeHTMpPOBaHHO_BeCTU
avanor, yMeTb CMsiryathb
KOH(DNKTHbIE CUTYaLUN.
OBnafieHne yH1BepcabHbIMU

- yMeTb cobntogaTb npasnna
3KONOTrMYECKN LienecoobpasHoro
noBefeHns B GbITY U TPYL0BOM
[esTeNIbHOCTM B LieNsix
COXPaHeHUs CBOEr0 340POBbS M
OKpY>KaloLLeil NpupogHo cpelbl;
YyUMTbIBaTb ONAaCHOCTb
BO3LENCTBUNSA Ha XUBble
OpraHu3Mbl OMpeaeneHHbIX
BELLEeCTB, NOHUMAs CMbIC/
nokasartens npefenbHoi
[LOMYCTUMON KOHLLEHTpaLmu.

- BNafileHne OCHOBHbIMW MeToAaMu
Hay4HOro nosHaHus,
NCNO/b3yeMbIMU B XMMUU:
HabNoAeHNEM, ONMMCaHNEM,
N3MepeHneM, aKCrepuMeHTOM;
yMeHMne 06pabaTbiBaTb, 0OBLACHATbL
pe3ynbTaTbl MPOBEAEHHbIX OMbITOB
M fenaTtb BbIBObl; FOTOBHOCTL U
CMOCOBHOCTL MPUMEHATL METO/bI
MO3HaHWS NPU peLleHnm
NpakTUYeCKNX 3adavy;

- BlafieHne OCHOBOMNONArarLwmMmm
XUMWNUYECKUMU MOHATUAMM,
TEopnsAMU, 3aKOHaMK 1
3aKOHOMEPHOCTAMU;yBEPEHHOE
Nosb30BaHNe XUMUYECKOIA
TEPMWUHONOTE N CUMBO/NKOIA.

- BNafileHne OCHOBHbLIMW MEeTOLaMu
Hay4YHOro Mo3HaHwus,
MCNO/b3YEMbIMU B XMMUN:
HabnoaeHMeM, onMcaHnemM,
N3MEPEHNEM, IKCMEPUMEHTOM;
yMeHMne 06pabaTbiBaTb, 0O6BACHATb
pesynbTaTbl NPOBEEHHbIX OMbITOB
M fenatb BbIBOAbI; FOTOBHOCTL U
CMOCOOHOCTL NPUMEHATL METOAbI
MO3HaHWS NpPU peLleHnn
NpakTUYeCcKnx 3asay;



KOMMYHUKaTUBHbLIMU
LecTBmaMuN:
a) o6LLeHue;
- pacno3HaBaTb HeBepbasnbHble
cpeAcTBa 06LieHNs, NOHUMATb

3HayeHne coynanbHblX 3HAKOB.

pacrno3HaBaTb NpesnoChUIKM
KOH(IMKTHBIX CUTYaLuid 1
CMArYaTb KOHGINKTbI;

- BNafieTb Pas/iMyHbIMU
cnocobamu o6LLeHUa U
B3aMMOAENCTBIUS;

- apryMeHTUPOBaHHO_BECTU
avanor, yMmeTb CMAryath

KOH(MKTHbIE CUTYyaLMK

- BNajeHne 0CHOBOMONAraWumum
XUMMUYECKUMU MOHATUAMM,
TEopusAMU, 3aKOHaMmn 1
3aKOHOMEPHOCTSMU;yBEPEHHOE
Mo/Ib30BaHMNE XMMUYECKO
TEPMUHOJIOTMER N CUMBO/NKOIA;



2. CTPYKTYPA N COOAEP>XAHUNE OELLI,EOEPA3OBATEJ'II:HOVI AnNCunnamHbl
«XNMUNA»

2.1. O6beM ANCUUNAUHBI N BUAbI Y4e6HON paboThl

Bug yuebHol paboThbl O6bem B Yacax

O6bem 06pa3oBaTe/iIbHON NporpaMmmMbl AUCUUMINHDI 72
BT.u.
OcHOBHOE cogepxxaHue 70
BT. u.:
TeopeTnyeckoe obyyeHune 30

B T.4. NpOheccMoHaIbHO-0PUEHTUPOBAHHOE COAepXKaHme 2
npakTUYecKme 3aHATUA 24

B T.4. NPO(heCCUOHANbHO-0PUEHTUPOBAHHOE COAepXKaHue 4
nabopaTopHble 3aHATUSA 10

B T.4. MPO(ECCUOHANbHO-0PUEHTNPOBAHHOE COAEpXKaHMe -

KoHTponbHasa paboTa -
CamocTosTenbHaa paboTa -

MpomexyTouHas atTecTaums (AndepeHUNPOBaHHbI 3a4€eT) 2



2.2. TemaTM4YeCKNii nniaH u cogepXxaHne AUCUUMNNHBI

HanmeHoBaHuMe
pasfenos n Tem

1

CopiepxaHue y4yebHOro matepuana
(ocHOBHOE M

npodeccnoHasibHO OPUEHTMPOBaHHOE) 2],
nabopaTopHbIe N MPaKTUYECKME 3aHATUS,
NpUKNagHoi Moaynb

2

CogepxkaHume y4ebHOro matepuana
Pasgen 1. TeopeTnyeckne 0CHOBbI XUMUU

Tema 1.1.

OCHOBHble XMMUYeCKne
MOHATUA N 3aKOHbI,
CTpoeHne atomoB
XNUMNYECKNX 3/TEMEHTOB

Tema 1.2.
MeprognyecKunii 3aKoH u
Mepuoanyeckasa cucrtema
XUMUYECKUX 3/IEMEHTOB
O. . MeHpgeneesa, nx
CBS13b C COBPEMEHHOVA
Teopueid CTPOeHMS
aTomoB

CojepxaHure yyebHoro matepuana
XUMUYECKNIA anemeHT. AToM. Aapo aToma,
M30TOMbl. NEKTPOHHAA 060/104Ka.
OHepreTnyecKre ypoBHU, NOSYPOBHN.
ATOMHble opbuTanu, s-, p-, d- 3IEMEHTBI.
OcobeHHOCTY pacrpefeneHns 31EKTPOHOB Mo
opbuTanam B aTomax 3/1eMEHTOB MepBbIX
YeTblpéX NeproaoB. SNEeKTPOHHAA
KOH(uMrypawms atoMoB. OCHOBHbIe
XUMWNYECKUNEe 3aKOHbI

MNpakTnyecKmne 3aHATUA

MpakTnyeckas pa6ota «OCHOBHbIE
KO/IMYECTBEHHbIE 3aKOHbI B XMMUWN U pacyeThbl
MO YPaBHEHMAM XUMUYECKUX PeakLui.
OTHOCUTENbHbIE aTOMHAA M MOMeKy/ApHas
maccbl. MonsipHaa macca. KonnuecTtso
BellecTea. MaccoBas fons BelllecTsa. 3aKoH
ABoragpo. MonspHblii 06beM rasoB.
OTHOCKTENbHAA NAOTHOCTbL ra3oBs. PacyeTsl Mo
YPaBHEHNAM XMMUYECKUX peakLuii ¢
MCMO/Ib30BaHNEM MacCOBOW A0/N BELLEeCTBa,
o6bema (HopmasbHble YCN0BKA) rasos,
KO/INYEeCTBa BeLlecTBa

Cogep>xaHue yuebHOro matepuana
MpakKTnyecKme 3aHATUA

MpakTnyeckas pabora. «3yueHune
NeproaMNYECKNX 3aKOHOMEPHOCTEW U X
B3aMMOCBS3M CO CTPOEHNEM aTOMOBY.
MMepuogmyeckas cuctemMa XMMNYECKNX
anemeHToB .. MeHpeneesa.

CBf3b NEPMOANYECKOTO 3aKOHA

1 MepnoanYecKor CMCTEMbI

XUMMWNUECKUX 31IEMEHTOB C COBPEMEHHO
Teopwueli CTPOEHNS aTOMOB. 3aKOHOMEPHOCTU
N3MEHEHWSI CBOMCTB XMMMWYECKNX 3/IEMEHTOB,
06pasyeMbIX UMW MPOCTbIX U CNOXHbIX
BELLEeCTB MO rpynnam u nepuogam
Meproanyeckoli cMcTembl. 3HaYeHUe
MeprvoLNYEeCcKOro 3aKoHa v CUCTeMbI
XUMUYecKux anemeHToB .M. MeHeneesa B
PasBUTUN HayKW.

Y CTaHOB/IEHME CBA3N MEXY CTPOEHUEM
aTOMOB XMMWYECKNX 3/1EMEHTOB U

O6BbEM
yacoB

72
10

N

dopmmpyemble

KOMMETEHLUN
4
OKOl
OKOl
OK 02
MNK3.1



Tema 1.3.

CTpoeHue BelecTBa

1 NpUpoSa XMMNYECKON
cBsisn. MHoroo6pasmne
BELL,ECTB

Tema 1.4.
Knaccugumkaums,

1 HOMeHKnaTypa
HeopraHM4Yecknx BeLLeCTB

NeproLMYECcKUM N3MEHEHNEM CBOICTB
XUMMWUECKUX 3NEMEHTOB U X COeUHEHWI B
COOTBETCTBMU C NOJOXEHNEM [MeprogMyecKol
cuCTeMbI. PelleHne npakTuKo-
OPUEHTUPOBAHHBIX TEOPETUYECKNX 3afjaHnii Ha
XapakTepu3aumio XMMNUYECKNX 3IEMEHTOB
«MeTannunueckne / HeMeTaIMYECKNE
CBOWCTBA XMMUYECKNX 3/1EMEHTOB B
COOTBETCTBMUN C UX 3N1EKTPOHHbLIM CTPOEHWNEM U
MOSIOXKEHWEM B MEPUOANYECKOW cucTemMe
XUMWYECKMX anemeHToB .. MeHaeneesa»
CofepxxaHue yuebHoOro matepunana
CTpoeHue BeLlecTBa. XUMMUYECKas CBA3b.
Buabl XMMUYeCKOR cBA3W (KOBaNeHTHas
HenonspHas v NonspHas, NOHHaA,
MeTannnyeckas). MexaHusmbl 06pa3oBaHms
KOBa/IEHTHON XMMWNYECKOW CBA3N (0OMEHHbIN
1 LOHOPHO-aKLeNTopHbIiA). BogopogHas
CBA3b. BaseHTHOCTb.
AneKTpooTpuLaTenbHOCTb. CTeneHb
OKMcNeHus. VoHbI: KaTMOHbI U aHUOHbI
MpakTnyeckue 3aHATUSA

MpakTnyeckas pabota «CTpoeHMe BeLeCTBa
N NpUpoaa XMMNUYECKOI CBA3UN».
[JemoHcTpauua mogenein KpUcTanimyecknx
PELLETOK: MOHHOW (XNnopug HaTpus), aTOMHO
(rpadmT 1 anmas), MoneKynapHo
(yrnekucnblii ras, nof), MeTan/IM4yecKoi
(HaTpwia, MarHuiA, Meab). PelleHne
NpaKTUYeCKNX 3afaHnil Ha cocTaB/ieHne
3NeKTPOHHO-rpagmyecknx gopmyn
anemeHToB 1-4 nepuopnos

CofepxaHune yyebHoOro marepunana
Knaccugukauma HeopraHnM4eckumx

BelecTB. HomeHKNaTypa HeopraHUu4eckux
BeLecTs (OKCUAbI, TMAPOKCUAbI, KACNOTbI,
conwv). Belectsa MONeKynsApHOro v
HEeMOJIEKYNIAPHOT0 CTPOEHUA. ArperaTHble
COCTOSIHMS BelllecTBa. Kpuctannuyeckume u
amopgHble BellecTBa. 3aKOH NOCTOAHCTBA
COCTaBa BellecTBa. TUMbl KPUCTANINYECKNX
peLleToK (aTOMHasi, MONIEKYNAPHAsA, NOHHas,
MeTannmuyeckas). 3aBMCUMOCTL CBOICTBA
BELLECTB OT TMNa KPUCTAN/IMYECKON PeLlETKM
NMpakTnyeckune 3aHATUA

MpakTuyeckas padota Ned. «<HomeHKnaTypa
HeopraHNMYecKnx BELLLECTB».

PelleHMe NpakTUYeCcKnX 3afaHuii no
Knaccugukaumm, HOMeHKnaType v
XUMUYECKUM (hOpMYyaM HeopraHuyecKmnx
BELLLECTB Pa3/IMyHbIX KNaccoB (yrapHblii ras,
YINEKNUCABINA Fa3, aMMuak, ralieHast N3BecTb,
HerawleHas U3BecTb, MMTbLEBasA coja U
Apyrux): Ha3BaHWs BELLECTB No
mexayHapogHoi (MHOMAK) nnu
TPMBMANLHOW HOMEHKNATYpe 1 COCTaBfieHne

OKOl

OKOI
OK 02



hopMy /bl XMMUYECKMX BELLLECTB,
onpeaeneHne NPUHaaNeXHOCTU K Knaccy.
Mounck MHhopMaLMK Mo Ha3BaHUAM,
naeHTUMKaTopam, CTPYKTYPHbIM
thopmynam. AHanu3 XMMUYecKoii
NHMopMaL MK, NONYYaEMOI U3 Pa3HbIX
MCTOYHMKOB (CpefCTB MacCOBO
NH(opMaL K, ceTb MIHTEPHET 1 Apyrue)
Copaep>xaHue yuebHoro MmaTepuana 2
Xumnueckasi peakuus. Knaccugukaums
XUMUYECKNX peakLUil B HEOPraHWYeCcKoi 1
OpraHnYecKoi XMmnn. 3aKoHbl COXPaHEHNS
MacChl BeLLECTBa, COXPaHEHWs 1 NPeBpaLLeHNs

Tema 1.5. 3HEepPruy Npy XMMUYECKNX PeaKLusX. OKOI
Tunbl XUMUYeCKNX OKuMCNNTeNIbHO-BOCCTaHOBUTENbHbIE peakLmm 5
peakuuu (ypaBHEHUA OKUCNEHNA-BOCCTAHOBMIEHUS,

cTeneHb OKUCEHNSs, OKUCINUTENb 1

BOCCTAHOBUTE/Ib, OKUC/INTE/IbHO-

BOCCTaHOBWTEeNbHbIE peakuuy B MpMpose,

NPOM3BOACTBEHHbIX MpoLeccax u

XU3HeeATeIbHOCTM OpraHN3MOoB)

CopepxaHune y4ebHOro matepuana 4

CKOpOoCTb peakuuu, ee 3aBUCUMOCTb OT

pasMYHbIX (haKTOPOB: MPUPOAbI

pearvpyroLmx BeLLecTs, KOHLUEHTpauum

pearvpyoLmx BeLecTs, TeMnepaTypsl 1

NAoLWaan peakLMOHHON NOBEPXHOCTM.

Tennosble 3PPeKTbl XUMUYECKNX PeaKLIWiA:

3K30- U

3HJ0TEpMUUECKMe peakuuu. ObpaTuMble

peakummn. Xummnyeckoe

paBHoBecue. PakTOpbl, BAUSAIOLLME Ha

COCTOSIHME XMMWUYECKOro paBHOBECUSA

(KOHUeHTpauus peareHTOB UM NPOLYKTOB

peakuuu, faBneHue, Temnepatypa). MpuHymn
Tema 1.6. Jle Warense OKOI
CKOpOCTb XMMMWNYECKMX MpaKTuyeckue 3aHATUSA OK 02
peakLuii. Xummnyeckoe MpakTunyeckas paboTa «BnvsHME pasnnuUHbIX MK 3.1
paBHOBeCKe (haKTOPOB Ha CKOPOCTb XMMUYECKO

peakLum».

PeLleHMe NpaKTUKO-OPMEHTUPOBAHHbIX

3afjaHnii Ha aHanu3 (HakTopoB, BMSAIOLLNX HA

M3MEHEHNE CKOPOCTM XMMUYECKON peakuuu.

3aBNCUMOCTb CKOPOCTW XMMUYECKOR peakLmm

OT NPUCYTCTBUA KaTanmsaTopa Ha npumepe 2

pasnoXeHuns Nepokcuaa BoAopoaa ¢

MOMOLLbIO AMOKCUA MapraHLa 1 KaTanasbl.

PeLueHMe NPaKTUKO-OPUEHTUPOBAHHbIX

3afjaH1i Ha NpUMeHeHVe NpuHUmMna Jle-

LLlaTenbe AN HAXOXAEHUA HanpaBneHus

CMeLLEeHNs paBHOBECKSA XUMUYECKOW peakuum

1 aHann3 (haKTopoB, BANSIOLLMX Ha

CMELLEHMe XUMNYECKOr0 paBHOBECHS

Tema 1.7. CofepxxaHue y4yebHoOro matepmnana 6 OKOl



PacTBopbI, Teopus
3NEKTPONNTMNYECKOI
JUcCoLMaLMM N UOHHbIN
obMmeH

Pasgen 2. HeopraHuyeckas

Tema 2.1.

P U3NKO-XMMUYECKNE
CBOWCTBa HEOPraHU4YeCKnNxX
BELLEeCTB

PacTeopbl. Bkl pacTBOpOB Mo coAepkaHuio
pacTBOPEHHOr 0 BeLLecTBa. PacCTBOPMMOCTD.

[MoHATME 0 AMCNEePCHbIX cucTeMax. VICTUHHbIE

N KONNOWAHbIe pacTBopbl. Maccosas fons

BelllecTBa B pacTsope. [NoHATVE O BOLOPOAHOM 2
nokasatesie (pH) pactsopa.

DNeKTponnTnYeckasa auccounauns. CusbHble 1
cnabble 3NeKTPONUTbI, HEINEKTPONUTDI.

Peakuun MOHHOIo 06MeHa

JabopaTopHble 3aHATUSA

NabopaTopHas paboTa «[MpurotosneHme

pacTBOPOB».

MpuroToBieHe pacTBOPOB 3afaHHOM

MacCcoBOl f0Neld pacTBOPEHHOIO BELLECTBa,
npoBeAeHMe peakunii MOHHOro 06MeHa,

onpegeneHne cpedbl PaCTBOPOB BELLECTB C 4
NMOMOLLbIO YHMBEPCA/IbHOIO MHAMKATOpa

(kncnas, HelTpanbHas, LWenoYHas). 3agaHus Ha
COCTaB/IEHME NOHHbIX peakuwuii. PelwleHne
NPaKTUKO-OPUEHTUPOBAHHBIX PaCcUeTHbIX

3afjaHnii Ha pacTBOpbI, UCNO/b3YEMbIE B

ObITOBOW U MPOMN3BOACTBEHHON AEATENILHOCTM
yenoBeka

XUMUSA 12
CofgepkaHue ydyebHOro matepuana 8
MeTannel. 1onoXeHne mMeTanios B
Mepuognyeckol cucTeMe XMMmUYeCcKmnx
3neMeHToB. OCO6EHHOCTY CTPOEHMS
3M1EKTPOHHbIX 060/104EK aTOMOB METa//10B.
O6ume hrnsmyeckmne ceoricTea MeTanoB.
CnnaBbl METANIOB. INEKTPOXUMUNYECKINIA psg
Hanps>XeHW MeTaoB. XUMUYECKne
CBOWCTBa BaXKHEWLUNX MeTannoB (HaTpuiA,
Kanui, Kanbunii, MarHui, antoMUHWUIA, LUHK,
XPOM, XKeJie30, Mefib) Y X COEAUHEHNIA.
O6Lyme cnocobbl NONyYeHUs MeTa/s0B.
MpuyMeHeHVe METaINIOB B ObITY U TEXHUKE
HemeTannbl. MonoxeHve HeMeTaN/10B B
Mepuoagnyeckoin cucteme XMMUYECKUX
anemeHToB [.M. MeHaeneesa n 0CO6eHHOCTH
CTpOeHns aToMOB. PuU3MYecKne CBONCTBA
HemeTanno0B. AnNoTponusa HemeTannoB (Ha
npumepe K1CNoposaa, cepsl, hocpopa u
yrnepoga). XvMU4yecKue CBONCTBA U 1
NPYMEHEHNE BAXXHEALINX HEMETAOB
(ranoreHoB, cepsbl, a3oTa, octopa, yrnepoga u
KPEMHMS) U UX COeAMHEeHUI (OKCMAOB,
KUCNOPOACOAEPXKALLUX KUCNOT, BOLOPOAHBIX
coeanHeHWnit). MpuUMeHeHNe BaXKHEALLNX
HEMeTa/IoB U UX COeUHEHNI

XnMunyeckme cBONCTBa OCHOBHbIX K/1accoB
HeopraHN4Yecknx BeLLecTB (OKCMAOB,
rMAPOKCUA0B, KACMOT, CONein 1 ap.).
"eHeTMYecKasa CBA3b HEOPraHUYecKnx
BELLLECTB, MPUHAANEXALMNX K Pa3IMYHbIM
Knaccam. 3aKOHOMEPHOCTU B M3MEHEHUN

OK 02
OK 04
OK 07
MK3.1

OKOl
OK 02
OK 04
MK31



CBOWACTB NPOCTbIX BELLECTB, BOAOPOAHbIX
COEAMHEHWNIA, BbICLIMX OKCUA0B U TMAPOKCUIO0B

MpakTnyeckue 3aHATUSA

MpakTnyeckas pabota « PUNKO-XUMUYECKME
CBOWCTBA HEOPraHWYECKMX BELLECTB».
CocTaBneHune ypaBHEHUIA XUMUYECKUX
peakuuid ¢ yyacTuem NpocTbIX U CNOXHbLIX
HeopraHNM4YecKMX BeLLECTB: METa//I0B U1
HeMETasN0B; OKCUA0B MeTan 0B, HEMETaN 0B
M aM(OTEPHbIX 3/1EMEHTOB; HEOPraHNYEeCKNX
KUCNOT, OCHOBAaHMWA 1 aMpOTepHbIX
rMAPOKCU0B; HEOPraHNYecKnx Conei,
XapaKTepu3yHLLMX NX CBOMCTBA.

PacuéTbl Macchl BellecTBa Unn 06bEMa rasos
Mo U3BECTHOMY KO/IMYECTBY BeLLEeCTBa, Macce
nNn 06bLEMY OAHOr0 U3 YUYaCTBYHOLWNX B
peakLun BellecTB, pacyéTtbl Macchl (06bEMa,
KO/IMYeCTBa BeLLecTBa) NPOAYKTOB peakuum,
€C/IX OfHO W3 BELLECTB MUMEET MPUMECH.
PelleHNe NPaKTUKO-OPUEHTUPOBAHHbIX
3a/laHuin Ha CBOWCTBa, COCTaB, NoyYeHue u
6e3onacHoe MCnosib30BaHUe BaXHEMLLNX
HeopraHNMYecknx BeLLecTB B ObITY 1
NpogecCMOHanbHON AeATeNbHOCTM Ye0BEKa
Cogep>xaHue yuebHOro matepuana 4
JlabopaTopHble 3aHATUSA

NabopaTopHas paboTa «MgeHTuhmkayms
HEOPraHNYeCKMX BeLLEeCTB».

PelleHMe sKCNepUMeHTa/IbHbIX 334a4 no
XMMUWYECKMM CBONCTBaM METAJII0B U

Tema 2.2. HeMeTan/oB, Mo Pacno3HaBaHWIO W NOMYYEHUNIO OKOI
W geHTUdMKaLMS COeAMHEHNIA METaN/OB 1 OK 02
HeopraHuueckux sellects  HEMETan/o0B (B3avMmopelicTBME TMAPOKCUAA 4 OK 04

aNtOMUHUS C PacTBOPaMI KUC/OT U LLENOYeNA,).
N aeHTU(hMKaLmMs HeOPraHMYEeCKNX BELLECTB C
MCMONb30BaHNEM MX (PU3NKO-XUMUYECKUX
CBOWCTB, XapaKTePHbIX KayeCTBEHHbIX
peakuuii. KauecTBeHHble peakLun Ha cynbar-
, KapboHaT- 1 XNI0PUA-aHUOHBI, Ha KaTUOHbI
METa/INIOB N KaTWOH aMMOHMS

Pasgen 3. TeopeTUYeCKNe OCHOBbI OPraHNYecKoii XMmMmmn 6

CofepxaHue y4yebHoro matepunana 6
MpegmeT opraHNYecKol Xumun: eé

BO3HUKHOBEHWe, pa3BUTMe N 3HAYEHUE B

Mosly4eHU HOBbIX BELLLECTB Y MaTeprasios.

Teopus CTPOEHUS OPraHNYecKNX CoefUHEHNI

A.M. byTnepoBa, eé 0OCHOBHbIE MONOXKEHMUS.
CTpyKTYypHble hOpMYy/bl OpraHNyecKnx OKOI
BeLlecTs. [omosiorus, nsomepus. Xummnyeckas

CBA3b B OPraHMYyecKnx coeIMHEHUAX: KpaTHble

CBA3U, 0- N 7c-cBA3N.

MpeacTasneHne 0 Knaccupmkauum

OpraHn4eckunx BeLlecTs. HomeHKnaTypa
OpraHnMyecknx CoeanHEHNIA (CMCTeMaTUYecKas)

N TPUBMA/IbHbIE HA3BaHWS BAXKHERLINX
npescTaBuTeNeld KNaccoB OpraHUYecKnx

Tema 3.1.
Knaccuumkauums, cTpoeHue
N HOMeHKnaTypa
OpraHnyecKnX BELLEeCTB



Pasgen 4. Yrnesogopogabl

Tema 4.1.
Yrneesogopoabl U ux
NPUPOLHbLIE UCTOYHUKM

BELLECTB

MpaKTuyeckmne 3aHATUS

MpakTnyeckas pabota «HomeHKnaTypa
OpraHnyecKnx BELLECTB.

O3HakoM/ieHUe ¢ 06pa3sLaMm opraHuyecKmnx
BELLLECTB M MaTepuasaMun Ha UX OCHOBE,
MOJENMpPOoBaHNe MOMEKY OpraHNYeCcKnX
BELLECTB, HabNIO4EHME 1 ONKCaHWe
OEMOHCTPaLMOHHbIX OMbITOB MO MPEBPALLEHMNIO
OpraHUYecKux BeLecTB NpU HarpeBaHUK
(nnaBneHue, 06yrnMBaHue U rOPeHNE).
CocTaBfieHNe MOJHBIX 1 COKPALLEHHbIX
CTPYKTYPHbIX (hOPMYN OPraHNYecKmnx BeLLecTs
OTAENbHbIX KNaccoB, NCNOMb3ys NX Ha3BaHWS
Mo CUCTEMATUYECKOWN N TPUBUASLHOW
HOMeHKNaType (3TUMeH, aueTuieH, rILEPVH,
(heHoN, popmManbierng, yKCycHas KucnoTa,
rAMUuH). PacueTbl npocTeiileii hopmynsbl
OpraH14yecKoi MosieKysibl, NCX0AA U3
3/1EMEHTHOrO cocTaBa (B %)

CofepxxaHue yuebHoro matepuana
MpesfensHble yrneBofopobl (asKaHbl): cocTas
1 CTPOEHWE, FOMOSIOrNYECKUn psad. MeTaH v
aTaH: cocTaB, CTPOeHMe, (hU3NYECKME 1
XMMMWYECKMe CBOMCTBA (peakuuy 3aMeLLeHmns n
ropeHuns), NoayyYeHne N NPUMeHEHNe.
HenpegenbHble yrnesofoposbl (a/IKeHbI,
afKafMeHsbl, aJIKNHBI).

AJIKEHbI: COCTaB 1 CTPOEHWE, FOMOMOTNYECKNIA
pAg. STUNEH W NPONWUEH: COCTaB, CTPOEHNE,
(hM3MYeCKMe N XMMUYECKME CBOICTBA (peakuun
rMApUpPoBaHunsA, raforeHUpoBaHus,
rmaparauuu, OKUCNEHUA 1 NONMMepmM3aLmn)
nosy4yeHune n NpUMeHeHme.

AnkKaguneHbl: 6yTagneH-1,3 n MeTunbytaguneH-
1,3, XMMnYecKoe CTpoeHune, CBOMCTBA (peakLms
nonMMepu3aLmmn), NpUMeHeHne (418 CMHTe3a
NPUPOAHOIO U CUHTETUYECKOTO Kay4ykKa v
pe3uHbl).

ANKUHBI: COCTaB 1 0COBEHHOCTU CTPOEHNS,
rOMOJIOrMYecKuUin pag. AUeTueH: coCTas,
XUMUYECKOE CTPOeHWe, (hn3ndeckre u
XUMUYECKMe CBOMCTBA (peakLmm
rMApUpPoBaHuns, rafloreHNnpoBaHus, rugpartaumum
ropeHus), NoayyYeHne U NpUMeHeHme
(MCTOYHMK BbICOKOTEMNEPATYPHOrO NiaMeHu
[NA CBapKW 1 pe3ku MeTassoB)
Apomatuyeckue yrnesofoposb! (apeHsbi).
BeH3on v Tonyon: coctas, CTPOEHMUe,
(hn3myeckre N XMMUYeCKne CBOMCTBA (peakLum
rasloreHNpPoBaHNa U HATPOBaHWS), NONyYeHUne
1 npyMeHeHne. TOKCUYHOCTb apeHoB (BAnsHUE
6€eH30/1a Ha OpraHu3M 4esioBeka).
eHeTuYeckas CBA3b MeXAY Yrnesoopojamu,
NpUHagNeXawmMmn K pasinyHbIiM Kiaccam.

OKOl
OK 02
OK 04
MKs3.1



Tema 4.2.
PUNKO-XUMUYECKUE
CBOIACTBA YrNeBo0po/0B

MpupogHble NCTOUHMKM YTN1EBOLOPOAOB.
MpUpoaHbINA ras 1 NoNyTHble HEITAHbIE rasbl.
HedTb 1 eé npoucxoxaeHne. Cnocobsl
nepepaboTKN HeTW: NEPEroHKa, KPEKNHT
(TEPMMYECKNIA, KaTaIMTUYECKNIA), MUPOIN3.
MpoayKTbl NepepaboTKn HepTH, NX
NPYMEHeHWe B NMPOMBbILLIEHHOCTY

1 B 6bITy. KaMeHHbIN yrofib U NpoAyKTbl ero
nepepaboTKm

CopepxaHue yuebHOro matepuvana
JlabopaTopHble 3aHATUS

NabopatopHas pabota «CBOWCTBa
YrneBoOpPOAO0B».

TpuBunanbHasa 1 MexayHapoaHas
HOMEHK/aTypa, XMMu4yeckume CBOMCTBA,
CNocobbl NOTyYeHUs YINeBOLOPOLOB.
Mony4yeHue 3TUIEHA U U3YYeHWE ero CBOMCTB.
MogenmpoBaHne MONEKyN N XUMUYECKNX
npeBpaLlyeHnii yrnesofopogoB (Ha npumepe
aTaHa, 3TW/eHa, aueTuneHa n ap.) u
rasoreHonpon3BoAHbIX

Paspen 5. Kucnopogocofepykatine opraHMYecKmne coeJuHeHnsA

Tema 5.1
CnupTobl. ®eHon

Tema 5.2.

Anbperuibl.
Kap60oHOBbIE KNCNOTbI.
CnoxHble agupbl

CogepXaHue y4ye6HOro matepumana
MpefenbHble 04HOATOMHbIE CAMPTLI (MEeTaHoN
N 3TaHON): CTPOEHMe, (hM3NYecKme 1
XMMUYECKMe CBOMCTBA (peakuun ¢ akTUBHbIMU
mMeTafinamu, ranoreHoBOLOPOAaMM, FOpeHme),
nprMeHeHne. BogopoaHble CBA3M MeXay
MOJiIeEKyniamMmu CnupToB. ®U3M0N0rmueckoe
[eiicTBMe MeTaHoMa M 3TaHONa Ha OpraHu3m
yenoBeka.

MHOroaTomHble CNUPThl (3TUAEHTINKOMb U
rNIALEPUH): CTPOEHMe, (hM3NYECKME 1
XUMUYECKMe cBOCTBa (B3aUMOAECTBME CO
LeN0YHBIMWN MeTaNNaMu, KauecTBeHHas
peakuus Ha MHOFOaTOMHbIE CMMPTbI).
®un3nonornyeckoe AeicTere Ha OpraHn3M
yenoseka. MprvMeHeHNe ranLeprHa u
3TWUEHTINKONSA.

®eHon. CTPoeHUe MONEKYbI, (hM3NYECKUE U
XMMUYecKme cBocTBa (eHona. TOKCUYHOCTb
theHona, ero r3NONOrMYecKoe AeincTBNE Ha
opraHu3m yenoseka. MpumeHeHne eHona
CopepxaHune yuebHOro matepuana
Anbgerngbl 1 KeToHbl (hopManbherung,
aueTanbAerng, aueToH): CTPOeHMe,
(hM3nyecKne 1 XMMmUyeckune CBOMCTBa (peakLmu
OKUCNIEHNS 1N BOCCTAHOB/EHNS, Ka4eCTBEHHbIE
peakuuu), NofyvyeHne 1 NPUMeEHEHMe.
OLHOOCHOBHbIe MpejenbHble KapboHOBbIE
KMCNOTbl (MypaBbMHAsA N YKCYCHAasA KUCOTbI):
CTpOeHue, hM3NYECKNE N XMMUYECKUE
cBoicTBa (06LLMe CBOMCTBA KMCNOT, peakLus
aTepudmKaymmn), NoayveHme n NPUMeHeHMe.
CTeapuHOBas 1 0/IEUHOBAs KUC/OThI Kak
npeLCcTaBUTENN BbICLUNX KapOOHOBLIX KUACOT.

2
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Tema 5.3.
Yrnesopgpl

Tema 5.4.

D UN3NKO-XMUYECKINE
cBOICTBA
KMCNOPOA0COAEPXKALLMX
OpraHNYeCKnUX COeANHEHWIA

Mblfia Kak cofin BbICLUMX Kap6OHOBbLIX KUCAOT,
NX MOKOLLee fieicTBme.

CnoXHble 3hmpbl Kak Npon3BOAHbIE
Kapb60OHOBbLIX KUCNOT. MMAPOAN3 CNOXHbIX
ampos. XKupbl. MMAPOAN3 XNPOB.
lMNpumeHeHre npoB. bruonornyeckasa posnb
XUNpoB

Cogep>xaHue yuebHOro matepuana
Yrneeofbl: COCTaB, Knaccumkauua yrnesoos
(MoHO-, an- 1 nonucaxapugbl). MNoKo3a -
NpOCTEMLLINIA MOHOCaxapua: 0CO6eHHOCTH
CTPOEHMA MONEKY/bI, (hM3NYecKue 1
XUMUYECKUe CBOMCTBA IHOKO3bI
(B3aumogeiicTeume ¢ rugpokcugom meau (I,
OKMC/IeEHWe aMMUaYHbIM PacTBOPOM OKCKAa
cepebpa (1), BoccTaHOBNEHME, BPOXEHNME
r/110KO3bl), HAXOXEHWe B NpUpose,
NPUMEHEHMe TIKO3bl, 6UoN0rnyecKas posnb B
XU3HEeAeATeNbHOCTM OpraHnM3Ma YesoBeka.
doTocKHTE3. PPYKTO3a KaK U30MEp MHKO3bI.
Caxapo3a - npefcTaBuTe/b ANCaxapuios,
rMAPONN3 caxaposbl, HAXOXEHWE B NPUPOLE U
NPUMeHEeHME.

Monncaxapuapl: Kpaxman 1 Lennnnosa Kak
npupoaHble nofmmepsl. CTpoeHWe Kpaxmana u
LLeNnono3sl, rU3nyeckmne U XMMUYeckme
CBOWCTBa Kpaxmana (rmaponmns, KauecTBeHHas
peakLms ¢ MogoMm)

CogepXaHue y4yebHOro martepuana
[NMpakTuyeckune 3aHATUSA

MpakTnyeckaa pabota «<HomeHknaTypa
KMCNopoAocoaepXallmx opraHnyeckKmnx
COEAVHEHNIA».

TpuBManbHas 1 MexayHapoaHas
HOMeHKNaTypa, XMMUYecKne CBOMCTRA,
cnoco6bl NOy4YeHUs CMpPTOB U PEHONOB,
KapbOoHOBbLIX KUCMOT U 3(1pOB, anbAernios u
KeTOHOB. COoCTaB/fieHNe CXeM peakuuii (B TOM
yucne no NpeanoXeHHbIM Lienoykam
npeBpaLLeHmin), XxapakTepu3yoLLmnx
XUMUYECKMe CBOWCTBA KUCNOPOAOCOAepXKaLL X
OpraHnM4ecKnX CoeAnHEHWIA

MpakTnyeckasa pabota « XMMUYECKNE U
(hM3nyecKne CBOMNCTBA KMCNOPOA0COAEPKALLUX
OpraHnyecKnx CoeMHeHnN».

MpoBefeHue, HabnLeHNE U ONUCaHNE
LEMOHCTPALMOHHBIX OMbITOB: FOpeHue
CNUPTOB, KAYECTBEHHbIE peakLum
0[JHOATOMHbIX CNUPTOB (OKMCNEHME 3TaHONa
okcungom meam (1)), MHOroaToMHbIX CANPTOB
(B3aumogeiicTBME rNULLEPUHA C TMAPOKCULOM
mean (1)), anbaerngos (oKucneHune
aMMMaYHbIM pacTBOPOM OKcmAaa cepebpa(l) u
rugpokcugom meaum (1), B3aumogerictamne
Kpaxmasa ¢ MofjoM), U3y4YeHue CBOCTB
pacTBopa YKCYCHOMN KUCMOTbI

OKOl
OK 02
OK 04

OKOl
OK 02
OK 04



Pa3sgen 6. A30TcoAepiKalline OpraHnyeckKume CoeuHeHNs

Tema 6.1.
AMWHBI.
AMWHOKNCOTbI.
Benkn

Cofep>xxaHne yyebHoro martepunana

AMWHBI: METUNAMUH - MPOCTERLLINIA
npeacTaBuTe/lb aMUHOB: COCTaB, XMMUYECKOe
CTpOeHMWe, (hn3nyecKne 1 XMMUYECKMEe
CBOWCTBA, HaX0XAeHne B MPUPOSeE.
AMUHOKMNCNOTbI Kak amgoTepHble
OpraHn4yeckune coeguHeHus. PuUnYeckune un
XMMUYECKne CBOMCTBA aMUHOKUCIOT (Ha
npumepe rnuumHa). brionormyeckoe 3HayeHue
amuHokmcnoT. MenTugpl.

benku Kak npupogHble nonumepsl. NepBuyHas,
BTOPUYHAsA U TPETUYHAA CTPYKTypa 6enKoB.
XumMnyeckre cBolicTBa 6eMKOB: rMaponms,
[leHaTypaLms, Ka4eCTBEHHbIE peakLumn Ha
6enku

MNpakTnyecKne 3aHATUA

MpakTnyeckas paboTta «CBOINCTBA
a30TOCOLEPXKALLUX OPraHNYeCcKnX
COEVHEHNIA».

dur3nyeckme U XMMuYeckune CBOWCTBa aMMHOB
(peakuum ¢ KMCNOTaMu 1 FTOPEHUS) U
aMUHOKMCNOT (Ha NpuMepe rMUUMHA).
HabntofeHune 1 onucaHne LeMOHCTPaLMOHHbIX
OMbITOB: AeHaTypauus 6enxkos npu
HarpeBaHuu, LBeTHbIe peakunm 6enKoB

Pasgen 7. BbICOKOMOEKYNAPHbIE COeANHEHNSA

Tema 7.1.
lMnacTmacchbl.
Kayuyku. BonokHa

CopepxaHue y4ye6HOro marepuana
MNpakTnyecKne 3aHATUA

MpakTnyeckan pabota. «CUHTE3, aHA/IU3 U
KnaccumKkaLms BbICOKOMONEKYNAPHbIX
COEANHEHWNI»

OCHOBHbIE MOHATUA XUMUN
BbICOKOMOJIEKYNAPHBIX COEAMHEHUIA: MOHOME,
nonmMmep, CTPYKTYPHOE 3BEHO, CTeMeHb
nonvMepu3aLmmn, CpeaHss MoneKynspHas
macca. OCHOBHble METO/bI CUHTE3a
BbICOKOMOJIEKYNAPHBIX COELUHEHWNIA —
nonvMepu3auns 1 NoMKOHAeHcauus.
O3Hakom/ieHUe ¢ obpasLaMu NPUPOLHbLIX U
MCKYCCTBEHHbIX BOIOKOH, NjiacTMacc,
Kay4yKOB: nyiacTmacchl (NOAN3TUNIEH,
NoONAUMPONUIIEH, NONUBUHWUNXIIOPUA,
MOINCTMPON); HAaTypanbHbIli U CUHTETUYECKUNE
KayuyKu (6yTafneHOBbIA, XSIOPONPEHOBBLINA U
130MPEHOBBIN); BONOKHA (HaTypasibHble
(XNonok, WepcTb, WENK), MCKYCCTBEHHbIE
(auetaTHOe BO/IOKHO, BUCKO3a), CUHTETMYECKUE
(KanpoH 1 naBcaH)

MpodeccroHanbHO OPMEHTMPOBAHHOE coaepyKaHue (cogepXkaHme

NPUKNagHOro Moayns)

Pasaen 8. Xumus B 6bITY 1 MPOU3BOACTBEHHOW AeATENILHOCTY YesloBeKa

Tema 8.1.

CogpepykaHuie yue6HOro matepumana

Xummnueckme TexHonornm TIpaBusia’3KoN0rnyeckn LenecoobpasHoro

B MOBCeHEBHOM
N NpodheccnoHabHOM

nosefeHuns B 6bNyTrTPyA0A0AAEATENBHOCTH

B LEJIAX COXPaHEHNA CBOETO 3,D'OpOBBFI‘-IFI-—

OKOl
OK 02
OK 04

OKOl
OK 02
OK 04
MK3.1

OKOl
OK 02
OK 04
OK 07
MK31



AEATENbHOCTM Ye/I0BEKA  \)Kpy>KaloLwel NpupogHOW cpedbl, ONacHOCTb
BO3JeCTBNSA Ha XXUBble OPraHU3MbI
OpraHnMyecKmnx BeLLeCcTB OTAe/bHbIX KaccoB
(yrneesogopofbl, CNupTbl, GeHOoNb,
XJiopopraHuyeckue Npou3BoaHbIe,
anbAernasl 1 ap.), Nokasatesb NpejensHo
[0MYCTUMOI KOHLEHTpaLWW 1 ero
MCNO/b30BaHMe.

Ponb XMMumn B 06ecrneyeHnmn 3KoN0rn4eckonm,
3HepreTnyecKoin\ nuLLeBoin 6e3onacHoOCTHK,
PasBUTUN MESULMHBI, CO34aHWUUN HOBbIX
maTtepunanos (B 3aBUCMMOCTY OT BMAa
npodeccMoHanbHOM AeATeNbHOCTM), HOBbIX
NCTOYHMKOB 3HEPTK (aNbTepHATUBHbIE
NCTOYHMKM 3HEprum). MOoHATNE O HayUHbIX
MeTOo/JaX NO3HaHMS BEL,EeCTB” XUMUYECKNX
peakuuii. MpeactaBneHns 06 o6LMX
Hay4HbIX NPUHLUMNAX NPOMbILLIIEHHOTO
nosy4yeHns BaXKHeLLNX BelLecTs (Ha
npumepax NPoM3BOACTBa aMMMUaKa, OepHOi
KNCNOTbl, METAHONA). \
XUMKnsi 1 300pOBbE YeioBeKa: npasmnal
6e30MacHOro MCno/ib30BaHUSA NIEKAPCTBEHHbIX
npenapaTos, 6bLITOBO XMMUK B \
NOBCEAHEBHOM XN3HW \
MpaKTUyecKmne 3aHATUS

MpakTnyeckaa paboTa «MprMeHeHne
XUMMWYECKUX BELLECTB N TEXHOJIOTUIA C yUETOM
Oyaylueli npotheccnoHanbHOW AeATENbHOCTM.
PelueHne Keiic-3afa4 No TeMaM: MuLLEBbIe
MPOAYKTbI, OCHOBbLI PALMOHaNLHOIO MUTaHNS,
Ba)KHElLLINE CTPOUTESIbHbIE W
KOHCTPYKLMOHHbIE MaTepuasbl,
CeNbCKOX035ACTBEHHOE NPOU3BOACTBO, KPacKMy,
CTEK/0, KepamuKa, MaTepumasbl ans
31EKTPOHWKMW, HAHOMaTepuanbl, TEKCTU/bHbIE
BO/IOKHA, UCTOYHUKW SHEPTUW, OPraHNYecKne
MVHepa/bHble YA0OPeHUs, IEKapCTBEHHbIE W
KOCMeTMYecKume npenapaTtbl, ObITOBAA XMMUS,
maTepuanbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKNX BOMIOKOH.

3awwmTa: MNMpeacTaBneHne pe3ynbLTaToB
peLleHns Keiic-3agay B (hopmMe MUHM-L0KNa4a
(ponyckaeTcs ncnonb3oBaHKe rpaimyeckux u
npe3eHTaLNOHHbIX MaTepuanos)

N N OK 01CX 02
POMeXyTouHas aTtTecTaums no aucumnnmHe (audhepeHUMPOBaHHbIl 5 OK 040K 07
3a4eT) MK3.1

Bcero 72



3. YcnoBusa peanusauum nporpamMmmbl 06L,eo06pazoBaTenbHON ANCLUNNANHDI
3.1. MaTtepuanbHO-TEXHNYECKOe 0becreveHne

Onsa peanusauuy nporpamMmmbl SUCUMUMAUHBL MPefyCMOTPEH KabuHeT «Xumuuy». KabuHeT «Xumum,
OCHallleH B COOTBETCTBMM C M. 06pa30BaTeNbHOIA
nporpaMmbl Mo cneuyunanbHoctn 40.02.04 «KOpucnpygeHumnss»

(kof M HaMmeHoBaHMe npoeccumn/cneynansHoOCT M)

O6opyaoBaHme y4yebHOro KabmHeTa (HarnsgHble nocobus):

*  CteHp «/HCTPYKUMA NO TeXHUKe 6€30MacHOCTU 1 OXpaHe Tpyaa».

Tabnuua «Mepnoguyeckas cucTeMa XMMnYeckux anemeHtos [..MeHaeneesax.

» Tabnuua pacTBOPUMOCTU KUC/IOT, OCHOBaHWIA, CONeit B BOfe U cpefa.

o CTeHAbl «3NEKTPOXUMUYECKUNIA PSS HAMPSHKEHNUA METaNI0B», «Psaj 3/1eKTpooTpMLaTeNbHOCTH
3/1EMEHTOB»

*  WH(opMaLMOHHBIA CTEHA C pasfenamu:

o «WHpopmaymsa»

* «TexHuKa 6e30NacHOCTU B KAOMHETE XUMUU»

» «Oka3aHune nNepeoi NOMoLLU»

* «[loTOBMMCS K 3a4eTy»

o «XuMus B npogeccumns»

e Mogenun KpucTanmyeckmux peLleTok

*  Konnekumu npocTbiX U CMOXHbIX BELLECTB

* Konnekuyuu nonnmepos

»  Konnekumsa ropHbix

TexHuUYeckme cpeacTBa 06yUeHMS:

* HoyTtbyk «Acerr»
e Tenesnsop «<SAMSUNG»

3.2. IHthopmaLMoHHOe o6ecrneyeHne peanmsalmy NporpaMmvbl

3.2.1 [ns peanusauny NporpaMmMbl 6M6MOTEUHBIA POHL UMEET neyaTHble U/UNK 3NEKTPOHHbIE
06pa3oBaTesibHble U MH(OPMALMOHHbBIE pecypchl, A8 UCMOo/b30BaHWUA B 06pa3oBaTe/isHOM MpoLiecce.
3.2.1. OCHOBHble NeyaTHble 1 3N1eKTPOHHbIE U3[aHNA.

OCHOBHbIE UCTOUYHUKN
[Ana cTyfeHTOB

FabpuensH, O.C. Xumusa: yy. nocobue 10 knacc - M.: [poda, 2019

FabpuensH, O.C.. Xumus: yu. nocobmne 1lknacc. - M.: Opoda, 2019

PyasnTuc, I'.E. OpraHudeckas xumus: yuebHuK ¢ guckom HOknacc - M: MpoceeweHne, 2018
Pyasutuc, I'.E. Xumuna: yuebHuk ¢ guckom Hknacc - M: MpoceelleHne , 2018

Pypsutuc, I".E. Xumusa: yuebHukn 10, Mknacc - M: MNpocseleHmne (31eKTPOHHasA 616/1-Ka)
KapuoBa, A.A. Xumus: yyebHuk HOknacc - M: BeHTaHa, 2010

FabpuensH, O.C. Xumusa: yy. nocobue 10 knacc - M.: Apoda, 2015

FabpuensH, O.C.. Xumus: yu. nocobmne Mknacc. - M.: Opoda, 2015

MabpuensH, O.C. Xumus: yyeb. Mocobue.10,11 k1. - M.: Akagemus (3NeKTPOHHas 61b-Ka)
P Pygsutuc, I".E. Xumunsa: yuyebHuk ¢ guckom Tknacc - M: lMpocseweHue , 201 3yasmTuc, I'.E.
OpraHuyeckas Xxumus: y4yebHuK ¢ guckom HOknacc - M: MpocselieHne, 2013

Pypsutuc, I'.E. Xumusa: yuebHukn 10, Mknacc - M: MpocseleHne (3neKTpoHHasA 61bn-ka)



R WD

10.

12.

13.

14.

15.
16.

Ons npenogasateneii

denepanbHbIi 3aKoH 0T 29.11.2012 Ne 273-d3 «O6 o6pasoBaHuM B Poccuiickoi deaepaLnms».
Mprkaz MuHucTepcTBa obpasoBaHna M Haykm PP ot 17.05.2012 Ne 413 «O6 yTBEpPXAEHWUU
thefepanbHOro rocygapcTBeHHOro o6pasoBaTenbHOro0 cTtaHgapTa cpefHero (MOMHOro) o6Lero
06pa3oBaHus».

Mpukaz MuHUcTepcTBa 06paszoBaHUs U Haykn P® ot 29.12.2014 Ne 1645 «O BHeceHUu
n3meHeHnin B MNpukas MuHuWcTepcTBa 06pas3oBaHMs U Hayku PP oT 17.05.2012 Ne 413 “O6
YTBEPXAeHUN (heflepasibHOr0  rocyjapcTBeHHOro 06pa3oBaTe/lbHOro CcTaHgapTa CpefHero
(nonHoro) obuwiero o6pasoBaHNN».

Mucbmo [enapTaMeHTa rocyfapCcTBEHHOW MOMMTUKM B Chepe MOATOTOBKW paboumx Kagpos u
AMNO MuHobpHayku Poccmum oT 17.03.2015 Ne 06-259 «PekomeHjauuu Mo opraHusayuu
nony4veHus cpefHero obuiero obpasoBaHus B Npefenax 0CBOEHWS 06pa3oBaTesibHbIX NPOrpamm
CpeAHero npogeccnmoHanbHOro o6pasoBaHns Ha 6a3e 0OCHOBHOro 06LLero 06pasoBaHna ¢ y4eTom
TpeboBaHUA (efepanbHbIX FOCYAapCTBEHHLIX 06pa3oBaTeflbHbIX CTaHAAPTOB M MOy4aemoi
npogeccmMn NN cneunanbHOCTN cpefHero npodeccnoHanbHOro 06pasoBaHuUs».

rabpuenaH O.C., NibicoBa I'.I'. Xumusa: KHUra gnsa npenogasatens: y4e6.-meTog, nocobue. — M.,
2012.

MabpuensH O.C. u gp. Xumua ansa npodeccuii U cneumanbHOCTER TEXHUYECKOro MNpoduns
(3NeKTPOHHOE NPUNOXKEHNE).

O. C. labpmensH, I'. T. NlbicoBa,n. I'. OCTPOyMOB ~ «XMMUSi»  €CTECTBEHHO-HAYUHbIi MPOGUb.
Mockga..,00pa3oBaTeNlbHO - M3AaTeNbCKUiA LeHTp 2024

JononHnTtenibHble NCTOYHUKMN
[Ana cTyneHTOB

rabpuenaH O.C. Xumus :y4d. nocodbue 10 knacc - M. : [poda, 2015 r.

FabpuensH O.C Xumua 11 kn. gns oblieobpa3oBaTenbHbIX yupexaeHuit. - M.: [poda, 2005r.
FabpuenaH O.C.. Xumus: yd. nocobue TMknacc. - M.: [poda, 2014r.

MabpuenaH O.C. Xumusa :y4. nocobme 10 knacc - M. : [poda, 2013r.

FabpuensH O.C, OcTpoymoB UI. Xumusa gna npogeccuii U cneuuanbHOCTeR TeXHUYeCKoro
npothmnsa: y4ebHUK ANa CTY[,. YUpexaeHuii cped. npod. obpasoBaHus. — M., 2014,

MabpuensH O.C, OcTpoymos WI., OcTpoymoBa E.E. u gp. Xumus gna npodeccuii u
cneunanbHOCTeRn eCTeCTBEHHO-HAYYHOr0 NPounsa: YY4ebHNK ANS CTy4. yupexaeHuii cpef. npodg.
obpasoBaHus. — M., 2014.

Fabpuenan O.C., OcTpoymos WI. Xumua pgna npoeccuin  ©  cneymansHoCTel
COLMaNbHO3KOHOMMYECKOTO 1 TyMaHWTapHOro npoduiei: y4yebHUK Ans CTyL. YUPEeXAeHWi
cped. npod. obpasoBaHus. — M., 2014,

abpuensaH O.C., OcTpoymos UT., Cnagkoe C.A., flopotheea HM. MpakTnkym: y4eb. nocobme
AN CTY[. YUpexaeHuii cped. npod). obpasoBaHus. — M., 2014.

FabpuenaH O.C., OcTpoymoB UTI., Cnagkoe C.A. Xumusi: nocobue gns noarotoBkn K EM3:
yueb. nocobue Ans CTyd. yupexaeHuii cped. npod. obpasosaHus. — M., 2014,

FabpuenaH O.C, Nlbicoa I'.I". Xumusi. TecTbl, 3afa4n 1 ynpaKHeHUs: yyeb. nocobue ansa crya.
yupexaeHuin cped. npod). obpasoBaHus. — M., 2014,

. Epoxun KO.M., KoBanesa WN.b. Xumus gna npodeccuin n cneymansHOCTe TEXHUYECKOTO U

€CTeCTBEHHO-HAY4YHOro Npouneii: y4ebHUK ANs CTyA. YUpexaeHuin cped. npog. o6pasoBaHus.
— M., 2014.

EpoxuH HFO.M. Xumuda: 3agaum v ynpaxHeHus: yueb. mocobue gns CTyd. YYpexneHuii cpeg,
npog. obpasoBaHus. — M., 2014.

EpoxuH HO. M. C6OpHUK TeCTOBbIX 3afaHuidi Mo Xmmumn: yyeb. nocobue Ana CTyAd. YUPEXAeHWiA
cpes. npog). obpasoBaHus. — M., 2014.

EpoxvH KO. M., Kosanesa V. B. Xumua ana npoeccuin U crneunasbHOCTEN TEXHUYECKOro
npouns. SNeKTPOHHbIN y4ebHO-MeToAMYEeCKMIA KoMnaeke. — M., 2014.
A.A.KameHckuit,E.A.KprkcyHos, B.B.lMaceyHunk. O6wwasn 6uonorus - Mockea. «[poda» 2016.
Kapuyosa A.A. Xumusi: yaebHUK 10 knacc - M: BeHTaHa, 2010r.



17. HuknTuHcKas T.B. Buonorus: kapmaHHbIiA cnpaBovyHuK. — M., 2015.

18. Cnagkoe C. A, OcTpoymoB UT ., TabpuensiH O.C, JlykbaHoBa H.H. Xumua ana npodeccuin u
cneuunanbHOCTen TEXHUYECKOro npoguns.

19. PyganTuc T[.E. Xumus: yuyebHuK ¢ guckom 1lknacc - M: MpoceeleHune , 2013r.

20. PyasuTuc TI.E. OpraHudeckas xvumusi: y4ebHuK ¢ guckom HOknacc - M: TpoceelyeHme,
2013r.

21. CaeHko O.E. XvMus: TeXHWYeCKUiA Npotmnb: yuyebHUK ana ctyaeHtos CIMO. - PoctoB H/[;
®eHunke, 2013

DNeKTPOHHOE NPUNoXeHMe (3NeKTPOHHOe yUYebHOe n3aaHne) ANa CTy. YUPeXAeHnii cped. npod.
o6paszoBaHusA. — M., 2014.

MHTepHET - pecypchbl
www.pvg.mk.ru (onumnuaga «Mokopy Bopo6beBbl ropbi»).
www.hemi.wallst.ru (O6pa3oBaTenbHbIli CaT ANs LWKONbHUKOB «XUMUS»),
www.alhimikov.net (O6pa3oBaTenbHblil CaiT ANS LLKOMbHUKOB).
www.chem.msu.su (91eKTpoHHas 6ubanoTeka No Xumumn), www.enauki.ru (MHTEpHeT-nU3gaHne
NS yunTenein «EcTecTBeHHble HayKu»), www.lseptember.ru (MeToguueckas raseta «llepsoe
CeHTAOPA»), www.hvsh.ru (KypHan «Xumus B LLKOME»), WWW.hij.ru (KypHan «XuMus 1 Xn3Hb»),
5. www.chemistry-chemists.com (3N€KTPOHHbI XXypHan «XMMUKN 1 XUMUS»

ENFAEN



4. KOHTpO/b 1 oLeHKa pe3y/ibTaToB 0CBOEHUS 06L,e06pa3oBaTe/IbHOM AUCUMMINHDI
KOHTpPO/b 1 OLEeHKa pe3ynbTaToB 0CBOEHMS 06LLe06pa3oBaTebHOM AUCLUMNANHBI PACKPbIBAIOTCA Yepes
HanpaefieHHble Ha (opMUpOBaHME O6LWKMX W NPOdecCUoHanbHbIX
KOMMETEeHLMIA No pasgenam 1 TemaM CofepXaHua yuebHOro matepmana.

AVCUMNAVHAPHbIE  pe3ynbTaTbl,

Oo6was/npogeccnoHanbHas
KOMMETEHL NS

OK 01. Bbl6upaTb cnocobsl
peLleHus 3agad
npoeccrMoHanbHo
[eAaTeNbHOCTH
MPUMEHNTETBHO K Pa3NYHbIM
KOHTEKCTaM

OK 02. Micnonb3osatb
COBPEMEHHbIE CpeaCcTBa
nowvcka, aHanmsa u
MHTepnpeTaumm
NH(opmaunn, n
MHOPMaLOHHbIE
TEXHOMOTMU /151 BbIMOTHEHMS
3agay nNpoteccUoHanbHo
LeAaTelbHOCTY

OK 04.

AhheKTUBHO
B3aMMOAENCTBOBATL U
paboTaTb B KOMINEKTUBE U
KOMaHze

OK 07. CopgelicTBOBaTb
COXPaHeHMIO OKpYXKatoLLeld
cpefbl, pecypcochepexeHnto,
NPUMEHATb 3HaHMS 06
M3MEHEHUN K/TMMaTa,
MPYHLMNLI 6EPEXINBOIO
Npoun3BOACTBa, 3PPEKTUBHO
QeincTeBoBaTh B
UpesBbIYaNHbLIX CUTYaLMAX

MK 3.1 NK3.1.
VIH(hopMmMpoBaTb Ha nNpreme u
KOHCY/IbTUPOBaHUN
Ccyb6beKToB

npaBa no Bonpocam
counanbHoro obecrieyeHns un
COLMaNbHOM 3aLmnThbl.

Pasgen/Tema

Pasgen 1

Temal.1l,1.2,1.3,14,151.6.1.7.

Pasgen 2 Tema 2.1,2.2.
Paszgen 3 Tema 3.1.
Pasgen 4 Tema 4.1,
Pasgen 55.1,5.2,5.3,5.4.
Pasgen 6 Tema 6.1
Pasgen 7 Tema 7.1.
Pasgen 8 Tema 8.1.

Pasgen 1Tema 1.2,1.4,1.6,1.7.

Pasgen 2 Tema 2.1,2.2.
Pasgen 4 Tema 4.1,4.2.
Pasgen 5 Temab.2,5.3,5.4.
Pasgen 6 Tema 6.1.
Pa3gen 7 Tema 7.1.
Pa3gen 8 Tema 8.1.

Pasgen 1Tema 1.7.
Pasgen 2 Tema 2.1.2.2.
Pasgen 4 Tema 4.1,4.2.
Pasgen 5 Tema 5.2,5.3,5.4.
Pa3gen 6 Tema 6.1,
Pasgen 7 Tema 7.1.
Pasgen 8 Tema 8.1.

Pasgen 1Tema 1.7.
Pa3gen 5 Tema 5.1.
Pasgen 8 Tema 8.1

Pasgen 1Tema 1.2,1.6,1.7.
Pasgen 2 Tema 2.1.
Paspen 4 Tema 4.1.
Pasgen 7 Tema 7.1.
Pasgen 8 Tema 8.1.

Tun oLEHOYHbLIX MEPONPUATHUI

TecTupoBaHue

YCTHbIA onpoc

PellieHne pacyéTHbIX 3aja4
HabntogeHune 3a Xo4om
BbIMOMIHEHNA NPaKTUKO-
OpPWEHTUPOBaHHbIX 3aJaHuii
MpencTaBneHne pe3ynbTaTos
NpakTUyeckux n nabopaTopHbIX
paboT MNMpoBeAeHEe XMMUYECKOTO
aKcnepumMeHTa

BbinonHeHue

KOHTPO/IbHbIX

paboT no

pasfenam AUCUUNJINHBI

OueHKa camocToATe/IbHO
BbIMO/IHEHHbIX 33faHN1
BbinonHeHne 3agaHnii
MPOMEXYTOYHOI aTTecTaymu
®poHTaNbHbIA onpoc
MpakTuyeckue n nabopaTopHble
paboThbl

XUMUYECKNIA AUKTAHT

PellieHne sKonornyeckmnx sagay
BbInonHeHWe TUMOBLIX PacyeToB No
TeMaTUKe 3KCNepumeHTa (BbIXOL
NpoAyKTa peakLnm, Macca HaBeCKu,
06beM pacTBOPUTENS).

PellieHne pacyeTHbIX 3ajau
CocTaBneHne ypaBHEHWIA
XUMUYECKNX peaKkLUid,
NAMIOCTPUPYIOLLMX NPOLLECCHI,
NpoucxogaLLme Npu yCTpaHeHUm
XECTKOCTH,

BOJbI.

3awumTa yyebHO-MccnefoBaTeNlbCKoro
npoekTa (C y4eTom

6yayLlein npoteccnoHanbHoO
[esATeNbHOCTH)

3awmTa pelleHuns Keic-3agay (c
yyeToM Byayuieit npodeccnoHanbHoiA
LeATeNbHOCTW)

3awuTa Keiica (BbICTynneHMe ¢
npeseHTaUuMel C yueTom OyayLieid
npogeccnoHanbHOM AeaTenbHOCTM)
PellieHne TNoBbLIX 3aay

PelleHne npakTuKo-
OPVEHTMPOBaHHbIX TEOPETNYECKNX



3aflaHunii Ha pacuyeT KOHLEHTpaLWii
3arpsAHAOLLNX BELLECTB U UX
CpaBHEeHWE C NpeaenbHO
[OMYCTUMbIMW KOHLIEHTpaLUsmMm
(NAK).

Keiic - 3agaHue



5. JINCT N3MEHEHWUIi U AONOSIHEHWIA, BHECEHHbIX B pabo4ylo nporpammy

Jarta
No Ne nyHKTa BHeCEeHWs
i paboueit N3MEHEHW
nporpaMmesl U
[IONONHEHWI

Jlo
BHeCeHUs
N3MEHeHW
"
[OMOJTHEHWNIA

Mocne
N3MEHEHUN 1
[lOMONHEHWNIA

Jata n Ne
npoTokona
paccMOTpeHuns
LIMKNOBOM
Komuccuei

Jata n Ne
npoToKo/a
paccMOTpeHus
METOAMNYECKUM
coBeTom/
nefarornyecknm
COBETOM
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