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O6Lasn xapakTepucTmKa paboyeli nporpammMbl 06LLe06pa3oBaTelbHOM ANCLUNTIUHDI
08.01.27 «MacTep 006LLEeCTPOUTENIbHbIX paboT»
1. MecTo gMcunnInHbl B CTPYKTYpe o6paszoBaTesibHON nporpaMmmbl ClrO:

ObuweobpasoBaTenbHas  AUCUMMNAMHA  «XUMWUA»  SIBASIETCS  00s3aTe€NbHOW  4acTbio
06LLe06pa3oBaTelbHOr0 LUMKNa 06pa3oBaTenbHOM Nporpammbl B cooTBeTcTBun ¢ ®roc Crio
no npoteccun 08.01.27 «MacTep 06LLECTPOUTENbHBLIX PaboT»

1.2. Uenv v nnaHupyemble pe3ynbTaTbl 0CBOEHUA ANCLUNINHBI:

1.2.1. Uenb gucumninHel
CogepxxaHue nporpaMmmbl 06LLeo6pa3oBaTe/ibHOM AUCLUNINHBIE «XUMUS» HaMpaB/ieHO Ha
[OCTWXeHVe pe3y/ibTaToB ee U3yyYeHus B COOTBETCTBUY ¢ TpeboBaHuaMU ®TOC COO c yyeToMm
npogeccroHanbHoO HanpasneHHocTn ®rOC CIo.
Lenb gucunnnmHbl XumMumsa»:

dopMupoBaHMe y CTYLEHTOB MPeLACTaB/EHNS O XMMUYECKON COCTaBNAIOLLEA eCTeCTBEHHO-
Hay4HON KapTWHbI MMpa Kak OCHOBbl NMPUHATUSA PeLleHU B XKU3HEHHbIX U NPOMU3BOACTBEHHbIX
cuUTyaumsax, OTBETCTBEHHOIO MOBeLEHNSA B NPUPOAHON cpeje.
3afaun:

/| cthopmmpoBaTb MOHUMaHME 3aKOHOMEPHOCTEN MPOTeKaHNS XMMUYECKUX MPOLLECCOB U
SIBMEHUIA B OKpY)KaloLleid cpede, LENOCTHOW Hay4yHOW KapTWHbI MUpa, B3aVIMOCBSA3N U
B3aMMO03aBNCMMOCTUN eCTECTBEHHbIX HayK;

6 pasBuUTb YMeHWUA COCTaBNATb (POPMY/ibl HEOPraHMYeCKUX M OpraHMYeckmx BeLLeCTB,
YPaBHEHNS XMMUYECKMX peakLnid, 06bACHATb X CMbIC/, MHTEPNPETMPOBaTb Pe3y/bTaThl
XUMUYECKUX IKCNepUMeHToB, . -

S chopMUpOBaTb HaBbIKM MPOBEAEHWA MPOCTEMLLNX XMMUYECKUX IKCMEPUMEHTASTbHbIX
nccnefoBaHnin ¢ cobntofeHnem npasma 6e30MacHOro 06palleHus C BellecTBaMu U
nabopatopHbIM 060pYyL0BaHNEM;

S pasBWUTb YMEHUs UCMONb30BaTb MH(OPMALMIO XMMNYECKOr0 XapakTepa M3 pas/inyHbIX
NCTOYHWKOB;

S cthopmupoBaTb YMEHMs MPOrHO3MpPOBaTb MOCNEACTBUS CBOEA [AeATeNIbHOCTU U
XUMUYECKUX NPUPOLHbIX, ObITOBbIX Y NPOU3BOACTBEHHbIX MPOLECCOB;

S cthopMmpoBaTb MOHMMaHWE 3HAYMMOCTU  LOCTVDKEHWA XMMUYECKON Haykn WU
TEXHO/IOTUI 418 pa3BUTUNA COLMANbHOW U NPOU3BOACTBEHHON Cep.



1.2.2. NMnaHnpyemble pe3ysibTaTbl 0CBOEHMS 06L,e06pa3oBaTe/IbHON AUCUUNNNHDBI B
cootBeTcTBUMU ¢ PITOC CI10 1 Ha ocHoBe PITOC COO

Oco60e 3HayeHVe 06LLe06pa3oBaTe/ibHad AUCUUNANHA «XUMUA» UMEET NPYU POPMUPOBAHUM U

pasBUTUM 0OLLMX 1 NPOGECCUOHANBHBLIX KOMNETEHLMNIA NPeLCTaBEHHbIX B aKTya3POBaHHbIX
®rocC Cro no npogeccun/cneLmansHOCTH:

Kog 1 HameHoBaHMe
(hopMUpYyeMbIX KOMMETEHL WA

OK 01. Bblbupatb cnocoobbl
peLueHuns 3agauy
npogeccroHanbHO

DEATENBHOCTUN MNPUMEHNTENBHO K

pas3nnyHbIM KOHTEKCTaM

MnaHupyemble pesynibTaTbl 0CBOEHUA AUCLUNNHBI

O6wue

JINYHOCTHbIE
pesynbTaThbl:
TPYAOBOE BOCNUTAHUeE:
- TOTOBHOCTb K TpyAY,
0CO3HaHWe LLeHHOCTH
mMacTepcTBa, TPyA0/t0bue;
- TOTOBHOCTb K aKTUBHOWA
LeaTeNlbHOCTU
TEXHOMOrMYECKON 1
coumanbHo
HarnpaBfEHHOCTH,
CNOCOBHOCTb
NHULMNPOBATb,
nnaHnMpoBaTh U
CaMOCTOSITEe/IbHO
BbIMOSHATb TaKyto
NeATeNbHOCTb;
- HTepeC K pas/inyHbIM
cthepam
npogeccroHanbHO
[eATeNbHOCTU, YMEHMe
COBepLLAaTb OCO3HAHHbI
BbIGOP OyayLLel
npodgeccun n
peann3oBbIBaTh
COBCTBEHHbIE XXWN3HEHHbIE
nnaHbl;
- TOTOBHOCTb U
CNOCOBHOCTb K
06pa3oBaHunto 1
camo06pa3oBaHUNIO Ha
NPOTSXXEHNN BCEIN XMN3HWN.
MeTanpeameTHble
pesynbTaThbl:
OBnageHne
YHUBepCa/IbHbIMU
yyebHbIMU
no3HaBaTe/IbHbIMU
AEeNCTBUAMMN:
a) 6a3oBble /Iormyeckume
5

AvcumnavHapHble

- ChOpMMPOBAHHOCTb
npeLCcTaBneHuii: o
XUMUNYECKOI COCTaBNAOLLEN
ecTeCTBEHHOHAaYYHOl
KapTWHbI M1pa, PO XMMUn
B MO3HAHWW SBMEHUI
npupofbl, B POpMMPOBaHUM
MbILUNEHUS U KYNbTYpbl
NIMYHOCTH, ee
(hYHKLMOHabHO
rpaMoTHOCTU, HE06XOLMMOI
ANA peLeHns NpakTUYeckKnx
3afa4y 1 3KOM0rM4ecKm
060CHOBaHHOI0 OTHOLLEHMS
K CBOEMY 3[0POBbIO 1
NPUPOLHOIA cpese;

-BnageHune

CUCTEMOM XUMUYECKNX
3HaHWI, KOTOpasi BKNOYaeT:
OCHOBOMOMarawoLme
MOHATUA (XMMUYECKWIA
3/1IEMEHT, aTOM, 3/1eKTPOHHas
obonoyka aroma, s-, p-, d-
3/1IEKTPOHHbIE 0p6UTanm
aToOMOB, UOH, MOJIeKy/1a,
Ba/IEHTHOCTb,
3M1EKTPOOTPMLATENBHOCTD,
CTeNneHb OKUC/IEHNS,
XMMUYecKas CBA3b, MOJSIb,
MONsipHasa Macca, MONAPHbIN
06beM, YINIEPOAHbINA CKeneT,
(hYHKUMOHaNbHaA rpynna,
pasuKan, n3omepus,
M30Mepbl, FOMOJIOMNYECKNIA
pag, roMonoru,
YINeBOfOPOAbI, KACMOPOZ4- U
asoTcofepxatine
coeivHeHNS, 6UONOrNYECKN
aKTUBHbIE BeLlecTBa



[encTBuSA:

- CaMOCTOATE/IbHO
(hopMynnpoBaTh U
aKTyanm3mpoBsaTtb
npobnemy, paccMatpusatb
ee BCECTOPOHHE;

- yCTaHaBNMBaTb
CYLLECTBEHHbIV NPU3HaK
WU OCHOBaHMS A5
CpaBHeHuUs,
Knaccuumkaumum um
0606LeHNs;

- onpegensTb Lenu
[eaTenbHOCTK, 3aaBaThb
napameTpbl ¥ KpUTepum
UX LOCTUKEHUS;

- BbISABNATb
3aKOHOMEPHOCTM U
NpoTMBOpeYns B
paccmaTtprBaeMbIxX
ABNEHUSX;

- BHOCUTb KOPPEKTUBLI B
[eaTeNbHOCTb, OLEHNBATb
COOTBETCTBUE
pe3ynbTaToB LensmM,
OLeHMBaTb PUCKM
nocneacTBuii
[eAaTenbHOCTH,;

- pa3BMBaTh KpeaTuBHOE
MbILL/IEHWE NPU peLLeHnm
YXV3HEHHbIX NPo6siem.

0) 6a3oBble
nccnegoBaTesibCKme
[encTBms:

- BNlageTb HaBblKamu
y4ebHo-
nccnefoBaTeNbCKoM 1
MPOEKTHOW AeATeNbHOCTH,
HaBblKamy pa3peLLeHuns
npobnewm;

BbISIBNATb NPUYNHHO-
CNeiCTBEHHbIE CBA3U 1
aKTyanm3npoBaTb 3ajauvy,
BblABMUIraTb FMMNOTE3Y ee
PeLLEeHNs, HaXo4UTb
apryMeHTbl 4N
[0Ka3aTenbCTBa CBOMX
YTBEPXAEHWI, 3a4aBaTb
napameTpbl U KpUTepum
peLLeHNns:;

- aHaNM3npoBaTh
NoNy4YeHHble B X04e

§

(yrnesogsbl, XXupbl, 6enku),
MOHOMep, nonvmep,
CTPYKTYPHOE 3BEHO,
BbICOKOMO/EKYNAPHbIE
COeANHeHNS,
KpuUcTaninyeckas peLueTka,
TUMbI XUMUYECKNX PeaKLnii
(okucnuTenbHo-
BOCCTaHOBUTE/IbHbIE, 9K30-1
3HLOTEPMMYECKIME, peaKLum
NMOHHOIro 06MeHa), pacTeop,
3NEKTPONNTSI,
HE3NeKTPONUTSI,
3NeKTpoNMTUYECKaS
auccoumanms, OKUCIUTENb,
BOCCTaHOBUTE/Ib, CKOPOCTb
XUMUYECKOI peakuuu,
XUMMYEeCKoe paBHOBECKE),
TEOpPUM 1 3aKOHbI (Teopus
XVMMWYECKOro CTPOEHNS
OpraHM4YecKmx BeLLecTB
A.M. ByTneposa, Teopus
3N1EKTPONIUTUYECKO
Aauccoumaunu,
nepuoanyeckunii 3akoH A.U1.
MeHgeneeBa, 3aKOH
COXpaHeHns Macchbl),
3aKOHOMEPHOCTH,
CUMBOINYECKNIA A3bIK
XUMUW, PaKTONornyeckmne
CBE/leHMs O CBOWMCTBAX,
COCTaBe, NONyYeHUN n
6e30MacHOM MCMo/ib30BaHUK
BaXKHEMLLMNX
HeopraHnyeckux u
OpraHn4YecKunx BeLLecTB B
ObITY N NPaKTUYECKOWA
LeaTeNIbHOCTU YesloBeKa;

- C(hOPMUPOBAHHOCTb
YMeHWiA BbISBNSATb
XapaKTepHble NPU3HAKN 1
B3alMOCBA3b N3YUYEHHbIX
MOHATWIA, NPUMEHSATb
COOTBETCTBYHOLLME NMOHATHS
Mpv oNucaHUK CTPOEHUS 1
CBOICTB HEOPraHWYECKUX U
OpraHNYecKMX BELLECTB U UX
MpeBpaLLeHWiA; BbISBIATb
B3aVMIMOCBSI3b XMMUYECKUX
3HAHWI C NOHATUSAMWN U
npeacTaBeHNAMMN LpYTUX



PeLLEHNs 3a1a4m
pe3ynbTaTbl, KPUTUYECKN
OLEHMBaTb NX
[AOCTOBEPHOCTD,
NPOrHo3npoBaTb
N3MeHeHNe B HOBbIX
YCNOBUSIX;

- YMeTb MEPEeHOCUTb
3HaHWA B
Mo3HaBaTe/IbHYHO 1
NnpakTU4eckKyo obnactu
XU3HEAeaTeNIbHOCTY;

- YMETb MHTErpmMpoBaTb
3HaHWA 13 pa3HbIX
npeAMETHbIX 06nacTel;
- BblABUTaTb HOBbIE NAEW,
npegnaratb
OpUrMHabHble NOAX0AbI
W peLleHuns;

- CTaBUTb NPOGNEMbI 1
3afaun, aonyckarouiune
anbTepHaTUBHbIE
peLLeHus.

eCTeCTBEHHOHAYYHbIX
npeameToB;

- ChopMMPOBAHHOCTb
YMEHUI NCMONb30BaThb
HaVMeHOBaHUA XUMUYECKNX
COeAUHEHNIA
MeXyHapo4HOro cok3a
TEOpPeTMYECKO 1
NPUKNaAHON XUMUKN 1
TpVBUAsIbHble Ha3BaHUSA
BaXXHEMLLNX BELLECTB
(3TWNeH, aueTuneH,
rNnLepvH, geHon,
(hopmanbaerng, ykcycHas
K1CnoTa, rMuLMH, yrapHbli
ras, yrnekucsbli ras,
amMMuak, ralieHas u3BecTb,
HeralleHas MU3BeCTb,
NUTbeBas cofa u Apyrunx),
COCTaBNATb (hopmy bl
HeopraHnyeckux un
OpraHMYecKmx BeLecTs,
YPaBHEHUA XUMUYECKUX
peakuunin, 06bACHATb NX
CMbICN; NOATBEPXKAATb
XapaKTepHble XUMUYecKue
CBOWCTBa BELLECTB
COOTBETCTBYHOLLVMM
3KCNepUMeHTamu
3anmcsamun ypaBHeHw
XUMUYECKUX peakunii;

- ChopMMPOBaHHOCTb
YMeHWIi yCTaHaBNMBaTb
NPUHaANEXHOCTb
M3yYeHHbIX HEOPraHNYeCKNX
1 OpraHnyecKnx BeLLecTs K
onpegeneHHbIM Knaccam U
rpynnam coeavHeHWi,
XapaKTepn3oBaTb UX COCTaB
1 BaXKHeliLLve CBOMNCTBA;
onpegensiTb BUAbI
XUMUYECKUX CBSA3EN
(KoBaneHTHast, MOHHasA,
MeTafInyeckas,
BOLOPOLHAas), TUMbI
KpUCTanInyecKnx peLleTok
BELL,EeCTB; KnaccupmumpoBathb
XUMUYECKNE peakLuu;

- chopMMpPOBaHHOCTb



OK 02. cnonb3osatb
COBpeMeHHble CpeAcTBa NMoucka,
aHanu3a n nHTepnpeTauuu
NHpopMaLmmn 1
NH(OPMaLMOHHbIE TEXHONOT UK
4191 BbINONHEHNA 3ajad
npoeccroHanbHoOM
LeAaTeNlbHOCTY

OK 03. MNMnaHnposaTh U
peann3oBbIBaTb COOCTBEHHOE
npogecCMoHanbHOe N TMYHOCTHOE
pasBuTHe, NpeAnpPUHNUMATENbCKYHO
[eATeNbHOCTL B
npoceccnoHanLHOM cdepe,
1CNONb30BaThb 3HAHMSA MO
npaBoBOl 1 ()MHAHCOBOIA
rPamoTHOCTU B pa3INyHbIX
YXWU3HEHHbIX CUTYyaLmnsaxX

JINYHOCTHbIE
pesynbTaThbl:
LEHHOCTWN Hay4HOro
No3HaHuA:
-C(hOpPMMPOBAHHOCTb
MWPOBO33PEHUS,
COOTBETCTBYIOLLENO
COBPEMEHHOMY YPOBHIO
pasBUTUSA HAYKKN U
06LLECTBEHHOW NPaKTUKM,
OCHOBAHHOr0 Ha Ananore
KynbTyp,
CNoCco6CTBYHOLLENO
Oco3HaHUIo cBOero mecrta
B MONNKYNbTYPHOM MUPE;
—COBepLUEHCTBOBaHME
S13bIKOBOW 1 YNTATENbCKOWN
KyNbTypbl Kak CpeacTBa
B3aMMO/ENCTBUS MEXAY
NOAbMU 1 NO3HaHWSA
MUpa;
- 0CO3HaHWe LIEHHOCTH
Hay4HOW AesTeNbHOCTH,
FOTOBHOCTb OCYLLECTBNATH
NPOEKTHYIO U
WccnenoBaTenbCKyto
LeATeNbHOCTb
NHAMBMAYAbHO U B
rpynne.
MeTanpeameTHble
pesynbTaThbl:
OBnafeHne
YHMBEpPCa/IbHbIMU
yyebHbIMU
no3HaBaTe/lbHbIMU
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YMEHMW NPOBOANTL pacyeThbl
No XMMWYECKUM (hopmMy/iam u
YPaBHEHUAM XUMUYECKUX
peakLuuin c UCNob30BaHNEM
(hM3NYEeCKMX BENNYMH,
XapaKTepu3yoLmx BellecTsa
C KO/IMYECTBEHHOW CTOPOHBI:
macchbl, 06bema
(HopMasbHble ycnoBus)
rasoB, Ko/imyectsa
BeLLEeCTBa; UCNONb30BaTb
CUCTEMHbIE XMUYECKMe
3HaHUA 418 NPUHATUSA
PELUEHMNIN B KOHKPETHbIX
XWU3HEHHbIX CUTYaUUsIX,
CBSI3aHHbIX C BeLecTBaMm U
NX NPUMEHEHUEM.

- BNafieHne OCHOBHbIMM
MeTOo4amMu Hay4yHOro
MO3HAHWA BELLLECTB U
XUMUYECKUNX ABIEHWIA
(HabntogeHne, n3MepeHue,
9KCMEPUMEHT,
MO/EeNNpoBaHme);

- C(hOPMUPOBAHHOCTb
YMeHUI NPOBOAUTL pacyeThl
N0 XMMUYECKUM (hopMynam u
YPaBHEHUAM XUMUYECKUX
peakLuuii C NCNONb30BaHNEM
(hU3MYECKNX BENNYNH,
XapaKTepu3yoLmx BeLlecTsa
C KO/IMYECTBEHHOW CTOPOHBI:
macchbl, 06bema
(HopMabHble YCNOBUSA)
rasoB, KO/MyecTBa
BeLLLEeCTBa; MCNO/b30BaTb
CUCTEMHbIE XUMUYeCKMe
3HaHUA 4NA NPUHATUA
PeLleHNiA B KOHKPETHbIX
YXWU3HEHHbIX CUTYaUUsIX,
CBSI3aHHbIX C BELLECTBaMM U
NX NPUMEHEHNEM;

- ChOpMMPOBAHHOCTb
YMeHWIA NnaHnpoBaTh U
BbIMOMHATbL XUMUYECKNIA
3KCMepUMeHT (NpeBpaLLeHns
OpraHMYecKmx BELLECTB Npu
HarpeBaHuu, NonyYeHne
3TUNEHA W N3YYEHNE ero
CBOIACTB, KaY€CTBEHHbIE
peakuun Ha anbaeruapl,



OK 04. 3thhekTMBHO
B3aMOJencTBOBaTb U paboTaTh B
KON/IEKTMBE U KOMaHe

AeNCTBUAMMN:

B) paboTa c
NHpopmMaLmen:

- BNafleTb HaBblKaMu
NnonyyeHUs MHHOpMaL MK
N3 UCTOYHWKOB Pa3HbIX
TUMNOB, CaMOCTOATE/IbHO
OCYLLEeCTBAATb NMOUCK,
aHanu3, cucTemaTusalmio
N NHTEpnpeTauuto
MHOPMaLMU Pa3NUYHbIX
BMAOB 1 hopm
npeLCcTaBNeHuns;

- co3/aBaTtb TEKCTbI B
pasINyYHbIX opmaTax c
Yy4eTOM Ha3HauyeHus
NH(OpMaLUK 1 LeneBoi
ayautopuu, Bblbupas
onTUManbHY hopmy
npeacTaB/eHns n
BU3yanunsauuu;

- OLleHMBaTb
[0CTOBEPHOCTb,
NermMTUMHOCTb
NH(opmaLmu, ee
COOTBETCTBYME NPaBOBbIM
¥ MOPaJIbHO-3TUYECKUM
HOopMam;

- BNafleTb HaBblKaMu
pacno3HaBaHUs 1 3alnTbl
NH(opMaLuu,
NH(OPMaLMOHHO
6e30MacHOCTN INYHOCTMW.

JINYHOCTHbIE
pesynbTaThl:
rpaxkgaHckoe
BOCNUTaHWe:

- TOTOBHOCTb BECTM
COBMECTHYO
LeaTeNIbHOCTb B
NHTepecax rpaxxgaHCcKoro
o6LLecTBa;

- YMeHue
B3aUMOAENCTBOBATH C
coumanbHbIMU
NHCTUTYTaMu B
COOTBETCTBUM C NX
hyHKLMAMN Y
Ha3HayeHveM.
MeTanpeameTHbIe
pesynbTaThl:
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Kpaxmars, YKCYCHY0
KMCNOTY; AeHaTypauns
6€e/IKOB NpW HarpeBaHuu,
LIBETHbIE peakuuu 6enKos;
NPOBOANTbL peakLum
MOHHOro 06MeHa,
onpefensiTb Cpeay BOLHbIX
pacTBOPOB, Ka4eCTBEHHbIE
peakummn Ha cynbar-,
Kap6oHat- 1 xiopua-
aHWMOHbI, Ha KATUOH
aMMOHWS; peLaTtb
3KCMNepUMeHTa/IbHbIe 3a4a4n
no temam "MeTtannbl" n
"HemeTannbl") B
COOTBETCTBUY C NpaBuIaMm
TeXHUKM 6e30NacHOCTN Npwu
obpallleHnn ¢ BelecTBaMu 1
nabopaTopHbIM
obopyAoBaHuEM;
NpeLCTaBNATL pe3yibTaThbl
XUMUYECKOT 0 IKCNepuMeHTa
B (hopmMe 3anucu ypaBHeHWi
COOTBETCTBYHOLLMX peaKLmii
1 (hopMynMpoBaTh BbIBOAbI
Ha OCHOBe 3TUX Pe3y/bTaToB.;

- ChopMMPOBAHHOCTb
YMEHUA aHaIM3npoBaTh
XUMUYECKYH UH(OopMaLnto,
noslyyaemMyto nU3 pasHbix
MCTOYHUKOB (CpPeacTB
MacCOBOI UH(opmaLuu, ceTb
WNHTepHET u gpyrue).

- ChOpMMPOBAHHOCTb
YMEHWI NiaHMpPoBaTh U
BbIMO/THATb XUMUYECKUIA
3KCNEPUMEHT (NpeBpaLLeHuns
OpraHn4YecKmx BeLLecTB npwu
HarpesaHuu, NosyyeHune
3TUNIEHA N N3YYeHWe ero
CBOWCTB, Ka4eCTBEeHHbIe
peakuuun Ha anbaerugbl,
Kpaxmas, YKCYCHYHO
KUCNOTY; AeHaTtypauus
0enKOB NPV HarpesBaHuu,
LIBETHbIE peakL M GesKoB;
NPOBOANTL peakuum
MOHHOTro 06MeHa,
onpesfensaTb Cpeay BOLHbIX
pacTBOPOB, KAYeCTBEHHbIE
peakuuu Ha cynbdar-,



OBnageHune
YHUBepCa/IbHbIMU
KOMMYHUKaTUBHbIMMN
AEeNCTBUAMMN:

6) coBMeCTHas
LeATeNbHOCTb:

- MOHUMaTb U
1CMosb30BaTh
npenmMyLLecTsa
KOMaHAHOM 1
NHANBUAYaNbHON paboThl;
- NPYHUMATb Lenn
COBMECTHOM
[eaTeNbHOCTH,
OpraHv3oBbIBaTh U
KOOPAUHMPOBATh
[eicTBMS No ee
LOCTUDKEHUIO: COCTaBNATb
nnaH AencTBui,
pacnpefenatb poau ¢
Y4YeTOM MHEHMI
Yy4aCTHNKOB 06CYyXaaTb
pe3y/nibTaTbl COBMECTHOM
paboThl;

- KOOPANHMPOBATH U
BbIMOJIHATL paboTy B
YC/I0BUSAX peasibHoro,
BUPTYasiIbHOTO U
KOMOGUHNPOBAHHOT O
B3aMMOJeNCTBUS;

- OCYLLLeCTBNATb
No3UTUBHOE
cTpaTermyeckoe
noBeeHve B pasiNyHbIX
CUTyaumax, NPosBIATb
TBOPYECTBO U
BOOGpaXKeHue, 6bITb
VNHULMATUBHBIM.

N NPUHATKNE Cebs n
APYTUX Nojei:

- NPMHUMATb MOTUBLI 1

apryMeHTbl ApYrux ntofei

npv aHanu3e pesy/bTaToB
[eATeNbHOCTY;
- NpU3HaBaTh CBOE MPaBo

1 NpaBo APYrux NoAein Ha

OLUNOKU;

- pa3BmBaTb CNOCOBHOCTb
MOHMMaTb MUP C MNO3NLMK
APYroro YenoBeka.
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KapboHaT- 1 Xnopua-
aHWMOHbI, Ha KaTUOH
aMMOHUS; peLlaTb
3KCMepUMeHTa/IbHbIE 3aJa4n
no temam "MeTannbl" 1
"HemeTannsl") B
COOTBETCTBUM C NpaBuiamu
TEXHUKWN 6e30MacHOCTM npu
obpallleHnn C BelecTBamn u
nabopatopHbIM
obopyaoBaHueM;
NpesCcTaBNATL pe3ynbTathbl
XUMWUYECKOr0 3KCNepuMeHTa
B (hopMme 3anuncu ypaBHEHU
COOTBETCTBYHOLLNX peakLmi
1 POPMYNIMPOBaTh BbIBOAbI
Ha OCHOBE 3TUX Pe3y/bTaToB.
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OK 07. CopeiicTBoBaThb
COXPaHEHWIO OKpYXXatoLLeit
cpefbl, pecypcocbepexeHuto,
MPUMEHSTb 3HaHWS 06 N3MEHEHUN
KAmmara, NpuHUMnbI
GepeXxxIMBOro NPoun3BOACTBA,

3 heKTMBHO AeiNCTBOBATL B
4pe3BblvaliHbIX CUTyaLmnax

JINYHOCTHBbIE
pe3ynbTathl:
3KO0/I0rMYecKoe
BOCMUTaAHNE:
ChOpPMUPOBAHHOCTb
3KONOrNYecKol
KyNbTYypbl, NOHUMaHMe
B/IMSHUA COLMabHO-
39KOHOMUYECKNX
MPOLLECCOB Ha COCTOSAHME
NPUPOAHOI N coumnanbHOW
cpefbl, 0CO3HaHMWe
rnobanbHOro xapakrepa
3KOJIOrMYeCcKnX npobnem;
- NlaHUpOBaHme n
OCYLLIeCTB/IEHME AENCTBUIA
B OKpY>KaloLLeih cpefie Ha
OCHOBe 3HaHWA Leneit
YCTONYMBOr0O pa3BMTUA
4esI0BEYECTBa,;

- aKTUBHOE HenpusaTune
[eCTBUIA, NPUHOCALLNX
BpeA OKpY>XatoLLel cpese;
- YMEHMe NpPOrHo3npoBaTtb
HebnaronpuaTHbIE
3KONOrnyeckune
nocneacTsus
npesnpYHUMaeMbIX
LNencTBui,
npefoTBpaLaTh UX;

- paclumpeHme onbITa
[eAaTeNbHOCTH
3KO/IOMMYECKO
Hanpas/IeHHOCTW.
MeTanpeameTHbIe
pe3ynbTaTbl:
OBnapgeHne
YHUBepCa/ibHbIMU
y4yebHbIMK
no3HaBaTe/IbHbIMMN
LencTBUAMK:

B) pa6oTa c
NHpopMaLmen:

- UCNO/b30BaTh CPeACTBa
NH(OPMALMOHHbIX U
KOMMYHMWKaLNOHHbIX
TEXHONOMUNIA B pPeLLIeHUN
KOrHWUTUBHbIX,
KOMMYHMWKATUBHBIX 1

OpraHM3aLUMOoHHbIX 3a4ad ¢

cobnogeHnem
Tpe60BaHWNiA 3prOHOMUKM,
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- ChOPMUPOBAHHOCTb
npeLCcTaBNeHNIA: O
XUMWNYECKOI COCTaBNAOLLEN
eCTeCTBEHHOHay4HOM
KapTUHbI MUpa, PO XUMUN
B MO3HAHMWM SIB/IEHWI
npupoasl, B (hOPMUPOBAHNN
MbILLIEHUS U KY/bTYpbl
JMYHOCTH, ee
(hYHKUMOHA/BbHON
rpamMoTHOCTMW, HEO6XOAMMOW
ANA peLeHns NpPaKTUYeCKnX
3afay 1 3KO0rM4ecKm
060CHOBAHHOTO OTHOLLUEHNA
K CBOEMY 370POBbIO 1
NPUPOAHOW cpefe;

- ChOpMMPOBAHHOCTb
yMeHUin cobntogatb npasnna
3KONOrNYeCKU
LiefiecoobpasHoro noBefeHuns
B ObITY 1 TPYJ0BOVA
[eaTeNnbHOCTH B LieNsx
COXpaHeHus CBOEro
3[10POBbS U OKPY>KatoLLeid
NPUPOSHOW cpefpl;
YUnTbIBATb ONACHOCTb
BO3LENCTBUA Ha XMBbIe
OpraHu3mbl onpegeneHHbIX
BELLEeCTB, NOHMMAas CMbIC/
nokasarens npeaensHoiA
[0NYCTUMOW KOHLEHTpaumn.



TEXHUKM 6e30MacHOCTH,
TUTVEHBI,
pecypcocbepexxeHms,
MPaBOBbIX Y 3TUYECKUX
HOPM, HOpPM
6e30nacHOCTN.

MK 1.1 BbINOAHATL

NOAroTOBUTE/IbHBIE PabOThI NpK

NPOV3BOACTBE KAMEHHbIX paboT;

MK 1.2. Mpoun3sognTb 06Lme

KaMeHHble paboTbl pasinyHoM

C/TIOXXHOCTH;

MK 1.6. KoHTponmposatb

KayecTBO KaMeHHbIX paborT;

MK 1.7. BbINONHATL PEMOHT

KaMeHHbIX KOHCTPYKLMA;



2. CTPYKTYPA N COAEP>XAHWE OBLLEOBPA3OBATE/IbHOW ANCLMNNVHDI
«<XUMWUA»

2.1. O6beEM ANCLUUNINHBI U BUAbI Y4e6HOWN paboTbl

Bug y4ebHoM paboThl O6bem B yacax
O6bem 06paszoBaTe/ibHOM NporpaMMbl UCLUNINHBI 72
CopfepxaHune y4yebHOro matepuana 70

BT. Y.

TEeOpeTUYecKune 3aHATUA 30
NPaKTUYECKNE 3aHATUA 30
nabopaTopHble 3aHATUA 4

KOHTPO/IbHbIE PaboThbl -

MpoeccmoHanbHO OPUEHTUPOBAHHOE COoAepPXKaHMe (CodepyKaHme

NPUKIaaHOro Moayns) iw- v
TEeOpeTUYecKme 3aHATUA 2
NPaKTNYecKne 3aHATUA 4l

nabopaTopHble 3aHATUA

KoHcynbTauunn -
MpomexyTouHas atTectaumsa (AndhepeHUNPOBaHHbIA 3a4eT) 2



2.2. TemaTUYeCKUI NNaH 1 cofepXxaHne AUCUMnnHbI

CopiepxxaHuie y4e6HOro matepuana

(ocHOBHOE 1 O6BbE  dPopmupyem
HanmeHoBaHwue
NpPoecCUOHaNbLHO OPUEHTUPOBaHHOE) L M ble
pasgenos N TeM
(L[, nabopaTopHbIe N NMPaKTUYECKNe yacoB  KOMMeTeHUun
3aHATUA, NPUKIALHON MOLY/b
1 2 3 4
OcHoBHoOe cogep>kaHue
Copep>kaHue yyebHOro matepuana 72
Pa3gen 1. TeopeTuyeckre 0CHOBbI XUMWUU 22
Cofep>xaHue y4ebHOro matepuana 2

XUMUYECKNI 3neMeHT. ATOM. AApo aToma,
M30TOMbI. DNEKTPOHHAA 060/104Ka.
SHepreTUYecKme YpoBHU, NOLYPOBHN.

ATOMHbIe opbuTanu, s-, p-, d- aIeMeHTbI.
Ocob6eHHOCTK pacnpefeneHns 3IeKTPOHOB 1
no opbuTansiMm B aTOMax 3/1eMEHTOB NepBbIX
yeTbIpéX NEPUOLOB. DNIEKTPOHHaA

KoH(urypaumsa atoMoB. OCHOBHbIE

Tema 1.1. XUMUNYECKME 3aKOHbI

OCHOBHble MpaKTU4yecKmne 3aHATUSA

XMMWUYECKNE NOHATUA  [pakTuueckas pa6oTa «OCHOBHbIE OKO01
1 3aKOHbI, CTPOEHME KONIMYECTBEHHbIE 3aKOHbI B XUMUU U

aTOMOB XMMUYECKMNX  pacyeTbl NO YPaBHEHUAM XUMUYECKNX

9/1EMEHTOB peakuunin».

OTHOCUTENbHbIE AaTOMHasA U MOJIEKYNspHas
maccbl. MonspHasa mMacca. KonnyecTso
BellecTBa. MaccoBas 4011 BellecTBa. 3aKOH
ABoragpo. MonspHblil 06beM ras3os.
OTHOCWTENbHAs MNOTHOCTb rasoB. PacueTsl
M0 YPaBHEHUAM XUMUYECKUX peaKL il ¢
1CNO/b30BaHEM MAcCOBOW 0/ BeLLeCTBa,
06bema (HopMasibHble YCI0BUS) ras3os,
KO/MYeCTBa BeLlecTBa

CogeprkaHue yyebHoro marepmana 2
MNpakTnyeckme 3aHATUA
Tema 1.2. MpakTnyeckas pabora. «3yueHvie
MeprnoanyecKunii 3aKoH  NeproaMYEcKmX 3aKOHOMEPHOCTE U nX
un MNepunoguyeckas B3aMMOCBA3N CO CTPOEHNEM aTOMOBY. oKelt
cucTema XMMumyecknx  lMepuofmyeckas cuctema XMMUYECKNX OK 02
anemeHToB [. W. anemeHToB [.. MeHaeneesa. 2 OK 04
MeHgeneesa, UX cBA3b  CBA3b NEPUOAMNYECKOrO 3aKOHa
C COBPEMEHHO 1 MNepnognyYeckoin CUCTEMbI
Teopueln CTpoeHus XUMMNYECKNX 3MIEMEHTOB C COBPEMEHHOW
aTomoB Teopuei CTPOeHMs aTOMOB. 3aKOHOMEPHOCTH

M3MEHEHUS CBOCTB XMMUYECKUX
3/1eMEeHTOB, 06pa3yeMbIX MU NPOCTbIX W

14



Tema 1.3.
CTpoeHue BellecTBa

n npupoga
XUMUYECKOW CBSA3N.
MHoroo6pasue
BELLEeCTB

Tema 1.4.
Knaccugukayms,

1 HOMeHKaTypa
HeopraHN4eckmnx
BeLLecTB

CMIOXHbIX BELLECTB M0 rpynnam 1 nepuogam
MepnognyecKoi cMcTeMbl. 3Ha4YeHMe
MepuoLMYecKoro 3aKoHa n CUCTEMbI
XUMUYeCcKnx anemeHToB .. MeHaeneesa B
PasBUTUN HaYKW.

YCcTaHOoB/EeHWE CBA3N MEXAY CTPOEHUEM
aTOMOB XMMMWYECKUX 3/1EMEHTOB Y
NnepuoanYeckUM N3MeHeHNeM CBOWCTB
XUMUYECKUX 3/1EMEHTOB U X COEANHEHWIA B
COOTBETCTBUMW C NONOXEHNEM
Mepnogmnyeckoi cucTembl. PelueHune
MPaKTUKO-OPUEHTUPOBaHHbIX
TeopeTMYecKUX 3aflaHnin Ha XapakTepusawuto
XUMUYECKNX 3NeMeHTOB «MeTannnyeckue /
HeMeTa/InYecKmne CBOMCTBA XMMUYECKNX
3/1EMEHTOB B COOTBETCTBUM C UX
3N1EKTPOHHbLIM CTPOEHWNEM W NONOXKEHUEM B
NepuoLMYEecKOn cucteMe XMMMUYECKNX
anemeHToB [.1. MeHaeneesa»
Cogep>xxaHue y4yebHOro matepuana
CtpoeHue BewecTBa. XMMUYECKas CBA3b.
Buabl XMMUYeCKoi cBA3W (KOBasleHTHas
HenonapHas v NonsapHas, NoOHHasA,
MeTanimyeckasn). MexaHu3mbl 06pa3oBaHNA
KOBa/IeHTHOW XMMUYECKOW CBSA3M
(06MEHHbIV 1 AOHOPHO-

akLenTopHbIin). BogoposgHas CBA3b.
BasfleHTHOCTb. DNeKTPoOTPULLATENIbHOCT.
CreneHb OKuUCNeHUs. VIoHbI: KaTUOHbI 1
aHWNOHbI

MpakTnyeckne 3aHATUA

MpakTnyeckas pabota «CTpoeHne
BelLLlecTBa U NPMpPoLa XMMNYECKOW CBA3N».
[emMoHCTpaunsa Mogenein KpucTanimyeckmx
PELLETOK: MOHHOW (XNopua HaTpus),
aTOMHOW (rpaduT 1 anmas), MONEKYNSPHON
(yrnekucnblii ras, nof), MeTanIM4yeckomn
(HaTpwii, marHuin, meap). PelueHne
NPaKTUYECKMX 3afaHnii Ha COCTaB/IEHNe
3NEeKTPOHHO-Trpatnyecknx popmyn
anemeHToB 1-4 nepnonos

CofepxaHue yuyebHOro matepuana
Knaccugukaums HeopraHn4eckmnx
BeLlecTB. HoMeHKnaTypa HeopraHM4eckmnx
BeLLecTB (OKCMAbl, TMAPOKCUAbI, KACNOTHI,
conu). BellecTBa MOMEKYNAPHOTO U
HEMOJIEKYIAPHOTO CTPOEHUSA. ArperatHble
COCTOAHMA BellecTBa. Kpuctannuyeckue u
amopdHble BellecTBa. 3aKOH MOCTOAHCTBA
COCTaBa BeLLecTBa. TUMbl KPUCTaNIUYECKMX
PeLLeTOoK (aTOMHas, MONeKynspHas,

OKOl

OK 02
OKOI
OK 04
OK 03
MK 11
MK 1.2,NK
1.7, 1K 1.6



Tema 1.5.
Tunbl XMUMNYECKNX
peakumii

Tewma 1.6.

CKOpOCTb XUMMUYECKNX
peakunii. XMmnyeckoe
paBHOBecue

MOHHasA, MeTainyeckas). 3aBUCMMOCTb
CBOWACTBa BELLECTB OT TMMa
KPUCTaN/IM4YecKol peLLéTKm
lMpaKTuyeckune 3aHATUA

MpakTnyeckas pabota «HomeHknaTypa
HeopraHMyecKux BeLLEeCTB».

PelleHMe NpakTUYecKnx 3aaHunin no
Knaccugukalmm, HOMeHKNaType u
XUMUYECKUM (POpPMYaM HEOPraHUYECKMX
BELL,ECTB pa3/IMYHbIX KNaccoB (yrapHblii ras,
YrNeKnCbli ra3, aMMuak, ratleHas
13BECTb, HeralleHas U3BecTb, MUTbEBAS
cofa v Apyrux): Ha3BaHWA BeLLEeCTB No
mexayHapogHon (MHOMAK) nnn
TPVUBNA/IbHON HOMEHKNATYype 1
COCTaB/IeHMEe POPMY/IbI XUMUYECKNX
BeLLEeCTB, onpeseneHne NPUHALNEXHOCTUN K
Knaccy. Nounck nHgpopmalmmn no
Ha3BaHUAM, NAeHTUPUKaTOpaM,
CTPYKTYpPHbIM thopmMynam. AHanu3
XUMWUYECKOIN NHpOPMaLMK, NOTyYaemoi 13
pasHbIX UCTOYHWNKOB (CPELCTB MaccoBOA
NHMopmauuu, ceTb VIHTEpHeT 1 Apyrue)
CogfepxXaHue yyebHoro marepmana
Xumunyeckas peakums. Knaccugukayms
XUMUYECKNX peakLmii B HEOPraHU4YecKow 1
OpraHN4YecKor XMmMnn. 3aKOHbl COXPaHeHMS
MaccCbl BelLecTBa, COXpaHEHNS U
NpeBpaLLeHNs IHeprum Npu XMMNYECKUX
peakumax. OKUCNTENIbHO-
BOCCTAHOBUTE/NbHbIE peakunn (ypaBHeHUS
OKWCNEHNA-BOCCTAHOBEHUSA, CTEMEHb
OKWUCNEHUSA, OKUCNNTENb U BOCCTAHOBUTESb,
OKUCNUTEIbHO-BOCCTAHOBUTE/IbHbIE peakLmn
B Mpupoge, NPON3BOACTBEHHBIX NpoLeccax u
XUN3HEAeATeIbHOCTM OpraH13MoB)
CopeprkaHue yyebHoOro marepmana
CKOpOCTb peakuuu, ee 3aBUCUMOCTb OT
Pa3NNYHbIX (JaKTOPOB: NPUPOLbI
pearvmpyoLLnx BeLecTB, KOHLEHTpaLum
pearnpyroLLnx BeLLecTs, TemnepaTypbl 1
NAoWaanN peakLMoOHHON NOBEPXHOCTH.
Tennosble 3QHEKTbI XUMUUYECKNX peakLnii:
3K30-1

3H[0TEpPMUYeCKMe peakumnn. ObpaTnmMble
peakumu. XMMn4yeckoe

paBHoBecue. PakTopbl, BAUAIOLME Ha
COCTOSIHME XMMWUYECKOr0 paBHOBECUS . ;; .
(KOHLEeHTpaL s peareHToB Un NPOAYKTOB
peakuuu, faBneHne, TemnepaTypa).
MpuHumn Jle WaTense

OKOl
OK 02
OK 04
OK 07

OK 04
OK 07

MK 1.2,M1MK
1.7, TIK 1.6



Tema 1.7.

PacTBopsl, Teopusa
3NEKTPOIMTUYECKON
amccoumnannm 1 MOHHbIR
06MmeH

lNMpaKTuUyeckne 3aHATUA

MpakTnyeckas pabota «BnusHue
pa3/inyHbIX (PAKTOPOB Ha CKOPOCTb
XUMWUYECKOIN peakLum».

PeLueHne NPakTUKO-OPUEHTUPOBAHHbIX
3aflaHNi Ha aHaNIn3 PaKTopOB, BANAIOLLUX
Ha M3MeHeHVe CKOPOCTY XUMUYECKON
peakummn. 3aBUCUMOCTb CKOPOCTU
XVMMWYECKON peakuuu oT NpUCyTCTBUA
KaTanusaTopa Ha NprvMepe pasnoxeHuns
nepokcmaa BOAOPOAA C MOMOLLbIO
[LMoKcuaa mapraHua n katanassl. PewleHue
NPaKTUKO-OPUEHTUPOBAHHbIX 3aaHNI Ha
npumMeHeHue npuHumna Jle-LaTense ang
HaxX0XeHUs Harpas/ieHUs CMeLLeHNs
PaBHOBECUSA XMMUYECKOW peakLunm 1 aHanms
(haKTOpPOB, BANAIOLLMX Ha CMeLLeHMe
XUMWUYECKOT 0 paBHOBECUS

CopepxaHue yyebHoro marepuana
PactBopbl. Buabl pacTBOPOB NO COAEPXAHUIO
pacTBOPEHHOIO BellecTBa. PacTBOPUMOCTb.
[MoHATME O ANCNEPCHBIX

cuctemax. ICTUHHbIE U KONNOUAHbIE
pacTBopbl. MaccoBas [0N5 BeLLecTsa B
pacTtsope. MoHATME 0 BOLOPOAHOM
nokasarene (pH) pacteopa.
SNeKTpoNMTUYECKaa auccoumnaums.
CunbHble 1 cnabble 3N1eKTPONUTSI,
He3neKTPoNnThbI. Peakunm NOHHOro obMeHa

JlabopaTopHble 3aHATUSA

NabopaTtopHas paboTa «[puroToBneHne u
pacTBOPOB».

MpuroToBneHne pacTBOPOB 3afaHHO
MaccoBOW [j0/1eli pacCTBOPEHHOI O BeLLecTBa,
npoBefeHne peakLmii MIOHHOTo obMeHa, 1, ,
onpegeneHune cpeabl pacTBOPOB BELLECTB C
MOMOLLbIO YHUBEPCA/TbHOTO MHAMKATOpa
(kncnas, HeMTpanbHas, WwenoyHas). 3agaHuns
Ha COCTaB/IEHNE NOHHbIX peakuuii. PelieHne
NPaKTUKO-OPUEHTUPOBAHHbIX PaCYETHbIX
3afjaHNi Ha pacTBOPbI, UCMO/b3YEMbIE B
ObITOBOW 1 MPOM3BOACTBEHHOIN
[eaTeNbHOCTY YenoBeKa

Pasgen 2. HeopraHnyeckas xmmms

Tema 2.1.

D U3NKO-XUMUNYECKNE
CBOWCTBA HEOPraHMyeck
NX BELLeCTB

CogaepxxaHue y4e6Horo matepuana
MeTannbl. MonoXeHne MeTanIoB B
MeproanYEecKoli cucTeMe XMMUYECKUX
aneMeHToB. OCOGEHHOCTU CTPOEHUS
3NeKTPOHHbIX 060/104eK aTOMOB METa/I/O0B.
O6Lwue (prsnyeckne cBOCTBa METa/OB.
CnnaBbl METANNO0B. DNEKTPOXUMUYECKUIA
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OKOl
OK 04
OK 07

MK 1.2,M1MK
1.7, TIK 1.6

OKOl
. OK 02
OK 04
OK 07
OK 03
MK 1.2,NK



pAS HanpsHXKeHUA MeTannoB. XMMUYeCcKmne
CBOWCTBA BXXKHENLLMX MeTa/IoB (HaTpuid,
Kanui, KanbLmnin, MarHuii, antoMUHWUA, LUNHK,
XPOM, Xeneso, Mefb) U UX COeANHEHUIA.
O6wme cnocobbl NONYy4YeHUS MeTa/0B.
FMpuUMeHeHNe MeTanNoB B ObITY N TEXHUKE
HemeTtannel. NonoxxeHue HeMeTanN10B B
MeproaMYECKOn cucTeme XMMNUYECKNX
anemeHToB .. MeHaeneesa u
0COBGEHHOCTU CTPOEHNS aTOMOB.
dur3nyeckne CBONCTBA HEMETA//OB.
AnnoTponus HemeTanioB (Ha npumepe
Kucnopoga, cepbl, hochopa 1 yrnepoaa).
XuUMnyeckue CBOMNCTBA U NPUMEHEHME
BXXHEWLINX HEMETaN0B (raoreHoBs, cepbl,
asoTa, hocopa, yrnepoaa v KpemMHUs) n nx
COeAUHeHN (OKCUaOB,
KUC/IOPOACOAEPXaLLMX KUCNOT, BOLOPOAHbIX
coeanHeHnin). MprUMeHeHne BaXXHERLINX
HeMeTasl/IoB U UX COeLUHEHUMN

XUMUYecKme CBONCTBA OCHOBHbIX KNacCoB
HeopraHn4yeckmx BeLlecTs (OKCUAOB,
rMAPOKCUAOB, KACNOT, CONE 1 ap.).
"eHeTnYeckas CBA3b HEOPraHNYECKMX
BELLECTB, NpuHagnexatmx K pasinyHbIm
Knaccam. 3aKOHOMEPHOCTU B U3MEHEHUN
CBOWCTB MPOCTbIX BELLECTB, BOAOPOAHbIX
COEANHEHW, BbICLLMNX OKCMAOB M
rMApoOKCUL0B
MpaKTnyeckune 3aHATUA
MpakTuyeckas paborta «PuU3NKo-
XUMUYECKMe CBOWCTBA HEOPraHNYeCKMX
BELLeCTB».

CocTaBneHne ypaBHEHUA XUMNYECKNX
peakuuii C y4acTUEM MPOCTbIX U CMIOXHbIX
HeopraHMYecKmnx BeLLecTB: METas0B U
HeMeTasI/10B; OKCUA0B MeTal/oB,
HeMeTasl/I0B U aMm(OTEPHbIX 3/1EMEHTOB;
HeopraHM4ecKnX K1CnoT, OCHOBaHWUIA 1
am(oTepPHbIX MMAPOKCUI0B; HEOPraHUYEeCKMX
CONEN, XapaKTePU3yoLLMX UX CBOWCTBA.
PacuyéTbl Macchbl BellecTBa UM 06bEMa rasos
Mo U3BECTHOMY KOJINYeCTBY BeLLECTBa,
macce unm 06bEMY OHOI0 U3 y4acTBYHOLLUX
B peakuumn BeLecTB, pacyéTbl Macchbl
(06bEMa, Ko/IMyecTBa BeLecTBa) NPOAYyKTOB
peakLmu, ecniv OL4HO W3 BELLECTB UMeeT
npumecu. PeLleHne nNpakTUKo-
OPVEHTUPOBAHHbIX 3aflaHWiA Ha CBOMCTBA,
COCTaB, NonyyeHue 1 6esonacHoe
NCMOMb30BaHNE BXKHEMLLNX
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HeopraHMyecKnx BeLLecTs B ObITY U
NpodeccnoHanbHON AeATeNbHOCTN YenoBeKa
CopepxaHue yuebHOro matepmana 4
lMpaKTnyeckme 3aHATUA

Na6opaTtopHas pa6oTa «aeHTndmKaums
HeopraHM4YecKnx BeLLecTB».

PeLleHMe 3KCNepUMeHTaIbHbIX 3a4ad Mo
XUMWYECKMM CBOMCTBAM MeTasfioB U

Tema 2.2. HEMETA/I/10B, 10 PaCMO3HABAHMIO ¥ OKOI
VigeHTdNKALS MONYUEHMIO COEANHEHWE MeTanIoB 1 OK 02
HEOPFaHMYECKIX HemeTannoB (B3aMMo/elicTBMe TMAPOKCHUaA 4 OK 04
BeLLIECTB aNtOMUHWS ¢ pacTBOpamMmn KUCNOT U OK 07

wenoyen,). oeHTugunkayms
HeopraHnyecKunx BeLLecTB ¢
MCMONb30BaHNEM UX (PU3NKO-XUMUYECKUX
CBOICTB, XapaKTepHbIX Ka4eCTBEHHbIX
peakunii. KayecTBeHHble peakunm Ha 4
cynbart-, kKapboHaTt- 1 X10pUA-aHNOHbI, Ha
KaTMOHbI META/INOB N KaTUOH aMMOHUA

Pasgen 3. TeopeTMYecKMe OCHOBbI OPraHNYecKomi XMMmnm 4

Cogep>xaHue yyebHoro matepuana 4
MpeameT OpraHNYeckon Xmmun; eé
BO3HWKHOBEHWe, pa3sBUTUE N 3HAYEeHNe B
Noy4YeHUN HOBbIX BELLECTB 1 MaTepunasos.
Teopusi CTPOEHMSA OpraHNYecKmx
coenHeHnin A.M. byTnepoBa, eé OCHOBHble
nonoxxeHus. CTpyKTypHble (hopMy/ibl
opraHun4ecKnx BeLecTs. Fomonorug,
n3omepus. -Xummn4yeckas cBssb B
OpraHM4yecKnX COeANHEHUAX: KpaTHble
CBS3U, 0- U A-CBA3N.
MpeacTaBneHne o Knaccupukaymm
opraHu4yeckux sewects. HomeHknarypa OKOI
Tema 3.1. OpraHMyecKnx coefvHeHNi OK 02
Knaccugukayms, (CMCTemaqueCKavﬂ) N TPUBUA/bHbIE § OK 04
CTPOeHue n Ha3BaHMA BaXXHENLLNX NpeacTaBuTeNen
HOMeHKnaTypa KNacCcoB OpraHn4ecKnx BeLLecTs OK 07
OPraHNYecKNX BeWecTB  [paKTUYecKue 3aHATHS MK 1.21K

MpakTuyeckas pabota «HomeHKnaTypa 17, TIK 16
OpraHMYyecKmX BELLLECTB».

O3HaKomeHne ¢ 0bpa3LaMm OpraHnYecKmx
BELLLeCTB U MaTepuanamMm Ha UX OCHOBe,
MOJenMpoBaHre MOJIEKY T OpraHnyecKmnx
BeLLeCTB, HabNtoeHVe U onrucaHue
AEMOHCTPALUMOHHBIX OMbITOB MO
npeBpaLeHnI0 OpraHNYeCcKnX BeLECTB Mpu
HarpeBaHun (nNnaeneHune, obyrnmeaHue
ropeHme). CoctaBfieHMe NOSHbIX U
COKpAaLLEeHHbIX CTPYKTYPHbIX hopmyn
OpraHMYecKnx BeLEeCTB OTAeNbHbIX KNacCcos,
NCNOMb3ysa X Ha3BaHMA No
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CUCTEMATUYECKON N TPUBMANbHON
HOMeHKnaType (3TU/IEH, aleTusIeH,
rNLEPUH, eHon, hopmanbierug, yKcycHas
KUCNOTa, rnymnH). PacyeTbl NpocTelei
(hopMy/ibl OPraHNYeCKON MOMEKY/bl, NCXOAA
13 31eMeHTHOro cocTaBa (B %)

Pasgen 4. Yrnesofopoabl

Tema 4.1.

Yrnesogopo/pbl 1 nx
MPUPO/HbIE UCTOUHMKK  [peaenbHble YrneBoAopoabl

fr

Cofep>xaHue yyebHOro matepuana

(ankaHbl): cocTaB U CTPOEHNE,
rOMOIOrnMYeckuii psg. MeTaH 1 3TaH: cOCTaB,
CTPOeHMe, (PU3NYECKME N XUMUYECKME
CBOMCTBA (peakLmmn 3amMeLLeHNs U TOpPeHus),
nonyyeHve N NPUMEHEHME.

HenpenenbHble YrneBofopoabl (a/1KeHbl,
a/IKafiMeHbl, ankunHbl).

ANKeHbl: COCTaB N CTPOEHMUE,
FOMOJIOTNYECKNIA psf. DTUNEH U NPOMUIIEH:
COCTaB, CTPOeHUE, (PU3NYECKME U
XMMUYecKune CBOMCTBA (peakumm
rMApPUPOBaHUS, raloreHNpPoBaHus,
rmgpataunm, OKUCIeHNUa U NoANMepu3aLum)
nonyyeHve 1 NPUMEHEHNE.

AnKagueHbl: 6yTagmeH-1,3 un
MeTunbyTaaneH-1,3, XMMNUYeCKoe CTPOeHMe,
CBOCTBA (peakums noavmepmsanunm),
npuMeHeHune (4NA CUHTE3a NPUPOLHOro U
CUHTETMYECKOro Kay4yKa 1 pe3vHbl).
ANKUHbI: COCTaB N 0COBEHHOCTU CTPOEHMS,
FOMOJIOTMYECKM paf. ALETUNIEH: COCTas,
XMUMWNYECKOE CTPOEHME, (h1U3nNYeCcKune n
XUMUYeCKMe CBOMCTBA (peakLumm
rMAPUPOBaHUSA, raioreHNpPoBaHus,
rmgpatauuy ropeHns), nosyyeHune n
npumMeHeHue (MCTOYHNK
BbICOKOTEMMEPATYPHOr0 NIaMeHN Ang
CBapKW ¥ pe3ky MeTas/oBs)

ApomaTunyeckune yrneBogoposbl (apeHbl).
BeH30/1 1 TONyon: cOCTas, CTPOEHMe,
(hM3nyecKme N XMMNYeCcKne CBONCTBa
(peakuun ranoreHUpPoBaHNa 1 HUTPOBAHNSA),
nonyyeHve 1 NpuMeHeHe. TOKCUYHOCTb
apeHoB (BMsAHME 6eH30/1a Ha OpraHu3m
yenoBeKa). eHeTMYecKas CBS3b MeXay
yrnesofopogamu, npuHagnexawymm K
pa3fIMyHbIM Knaccam.

MpupoaHbIE NCTOYHUKN YTNEBOLOPOAO0B.
MprpoAHbIA ra3 n NOMyTHbIE HEPTAHbIE

o 0
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KoHTponbHasa pabota

Tema 4.2.

DO U3NKO-XNMUNYECKME
CBOliCTBa
yrneesoLoposoB

rasbl. HethTb 1 eé npomcxoxaeHne. Cnocoosl
nepepaboTKN HepTN: NeperoHKa, KPeKUHr
(TEpMUYECKUNIA, KaTaIMTUYECKINIA), NUPONN3.
MpoLyKTbl NepepaboTKn HepTH, NX
NPUMEHeHNe B MPOMbILLIEHHOCTHU

1 B 6bITy. KamMeHHbI Yronb 1 NpoAYyKTbI
ero nepepaboTku

Cogep>xxaHue yyebHOro matepuana 2
MpaKTuyeckume 3aHATUA

MpakTnyeckas pabota «CBoNCTBa
yrnesoLopOLO0B».

TpuBManbHas 1 MeXxayHapoaHas

HOMEHKNaTypa, XMMNYEeCKne CBOCTBA,

CNoco6bl MoNyYeHNs yrnesoL0pOoL0B. 2
MMonyyeHve aTUEHa U N3YYeHNWE ero

cBoicTB. MogennpoBaHue MOEKyN 1

XMMUYECKMX NpeBpaLLeHWNii yrneBo40poL0B

(Ha Nnpumepe aTaHa, 3TUNEHa, aueTuIeHa 1

[p.) W ranoreHonpoun3BoAHbIX

Paspgen 5. Kucnopogocogep»kallime opraHnyeckue coefuHeHnsa 10

Tema 5.1.
CnupTbl. ®eHon

Tema 5.2.
Anbfernibl.

Kap6oHOBbIE KMCMOTbI.

CnoxHble athupbl

Copfep>xaHue ydebHOro matepuana 2
MpegenbHble 04HOATOMHbIE CMIMPThI

(MeTaHON ¥ 3TAHON): CTPOEHUE, U3nNYecKne

N XMMUYECKMe CBONCTBA (peakummu ¢

aKTUBHbIMW MeTasinamu,

rasoreHoBOLOpPOLaMu, ropeHue),

npuMeHeHve. BofopoaHble CBA3N MeXay
MOsieKynamu cnupTos. ®Pu3nonoruyeckoe
[lecTBMe MeTaHOMa U 3TaHO/1a Ha OPraHu3Mm
YesloBeka.

MHOroaToMHble CNMPTbI (3TUEHTINKO/b U
rNALEPVH): CTPOEHUE, PU3NYECKNME 1

XUMMYecKne CBOCTBa (B3aMMOAECTBINE CO
LLeN0YHbIMW MeTa/1laMu1, Ka4yecTBeHHas

peakumsa Ha MHOroaTOMHbIe CNUPTBI).
®un3nonornyeckoe AencTBmne Ha OpraHn3m
yenoseka. MpumMeHeHWe rAULepuHa n
3TUNEHTINKONS.

®eHon. CTpoeHne MONEKY bl, PU3NYECKUNE U
XMMUYeCKMe CBOCTBA PeHoNa.

TOKCMYHOCTb (heHO/a, ero (PU3noornyeckoe
[eiicTBMe Ha OpraHM3M YesloBeKa.

MpuMeHeHne (eHona

Copgep>xaHue yyebHOro matepuana 2
Anbernibl 1 KeTOoHbI ((hopmanbierung,
auertanberng, aLeToH): CTPOeHMe,
(PM3NYECKIME N XUMNYECKME CBONCTBA
(peakuumn OKMCNEHNS 1 BOCCTAHOB/IEHUS,
KauyeCTBEHHbIE peakLuu), NonyyeHne u
NpUMeHeHMe.
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Tema 5.3.
Yrnesojbl

Tema 5.4.
dun3nKo-xmMMmnyeckme
CBOIiCTBa
KMCNOPOA0COAEPKALLMNX
OpraHnyecKmnx
COeANHEHNI

OLHOOCHOBHbIE NpefefibHble KapbOHOBbIE
KMCNOTbl (MypaBbMHasA N YKCYCHas
KUCNOTbI): CTPOeHWE, (PU3NYECKME 1
XUMWUYECKME CBOINCTBa (06LLMe CBONCTBA
KWCNOT, peakuus atepudukalmm),
nonyyeHvie n npuMeHeHne. CTeapmHoBas u
0N1eMHOBas KUCMOTbl KaK NpefCcTaBuTeNu
BbICLUNX KapOOHOBbLIX KUCNOT. Mblfa Kak
CONN BbICLUNX KapOOHOBbLIX KUCMOT, UX
MotoLee AercTBme.

CnoxXHble 3gmpbl KaK NPON3BOAHbBIE
KapbOHOBbIX KACNOT. [MAPOIN3 CNOXKHBIX
3¢mpoB.. XKupbl. MMAPONN3 XKMPOB.
[MpuMeHeHKe XXMpoB. bruonormnyeckas posb
XWpoB

Cogep>xxaHue yyebHoro martepuana
YrneBojpl: coCTaB, Knaccugpmkaums
yrneesogos (MOHO-, An- U Nosmcaxapuabl).
'NtoKo3a - NPOCTENLLNIA MOHOCaxapua:
0COBEHHOCTY CTPOEHUS MOJIEKYIbI,
(hM3nMYeckme n XMMMYeckre CBOKCTBA
rNOKO3bl (B3aUMOAENCTBYE C TMAPOKCUAOM
mean (1), oKncneHme aMMuadHbIM
pacTBopom okcuga cepebpa (1),
BOCCTAHOB/NEHNe, BPOXKeHMe rHKO3bl),
HaxoXJeHue B NpUpoLe, NPUMEHEHNe
rNHOKO3bl, 6MOMI0rMYecKas posb B
XU3HEAeATeIbHOCTU OpraHu3mMa YenoBekKa.
®oTOCUHTE3. DPYKTO3a KaK U3oMep
rOKO3bI.

Caxapo3a - npefcTaBuTens AMcaxapuios,
rMAPO/IN3 caxapo3bl, HAXOXAEHMNE B NPUpPoae
N NMPUMEHEHMeE.

Monucaxapuabl: Kpaxmas 1 LLenon03a Kak
npupoaHble nonnumepbl. CTpoeHKe Kpaxmana
W LLeNono3bl, PU3NYECKNE N XUMUYECKNE
CBOWCTBa Kpaxmana (rmaponms,
KayeCcTBeHHas peakuus ¢ MoLOM)
Cogep>xxaHue yyebHOro marepuana
MpaKTuyeckume 3aHATUSA

MpakTnyeckas pabota «HoMeHKnaTypa
KUC/IOPOLOCOLEPXKALLNX OPraHNYeCKMX
COEANHEHWNN.

TpuBManbHas U MexayHapoaHas
HOMEeHKNaTypa, XMMU4eckune CBOMCTBA,
CNocoobbl NonyyYeHUs CnMpToB 1 (heHO/OB,
KapbOoHOBbIX KUCNOT U 3(MpOoB, anbaernaos
1 KeTOHOB. COCTaB/IeHNE CXEM peakL il (B
TOM 4mC/Ie MO NPeLNOXKEHHbIM LenoyKam
npeBpaLLeHNin), XxapaKTepUsyoLLnx
XVMUYECKMe CBOWCTBA
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KMCNOPOA0COAepXKalux opraHnyeckmx
COeANHEHNI

MpakTnyeckas pabota « XnMMmn4yeckme un
(hm3myeckme CBONCTBA
KMCNOPOA0COoepXKall X OpraHu4eckmx
COeIMHEHNS».

MpoBeaeHne, HabMOAeHME U ONUCaHNe
[AEMOHCTPALMOHHbIX OMbITOB: FOpeHue
CMMPTOB, Ka4YeCTBEHHbIE peakLuuu
0HOATOMHbIX CIMPTOB (OKUCNEHME 3TaHONa
okcmgom meau (I1)), MHOroaTOMHbIX
CNUpTOB (B3aUMOAENCTBUE FNIMLeprHa ¢
rngpokcugom megm (1)), anbaerngos
(oKucneHne ammmayHbIM pacTBOPOM OKCUAa
cepebpa(l) n rugpokcngom meam (1),
B3aUMOZeNCTBME Kpaxmana ¢ MoLoM),
M3yyeHne CBOMCTB pacTBOpPa YKCYCHOM
KMCNOTbI

Pasgen 6. AsoTcofep)allie opraHU4yecKue coeguHeHns

Tema 6.1.
AMUHBI.
AMWHOKNCNOTbI.
benku

CopgepxaHne y4yebHOro matepmana
AMWHbBI: METUIAMUH - NPOCTEeRLLINIA
npeacTaBuTeNb aMUHOB: COCTaB, XMMUYECKoe
CTPOeHMe, (hM3NYECKMe N XUMNYECKME
CBOICTBa, HaXOXAEHWe B NPUPOLe.
AMVHOKMCNOTbI KaK aM(OoTePHbIe
opraHuyeckue coegnHeHuns. ®usmyeckue u
XVMUWYeCKMne CBOMCTBA aMUHOKMUCNOT (Ha
npumepe ravuuHa). bronornyeckoe
3HayeHne aMMHOKUCNOT. MenTuapl.

Benkn Kak npupoaHble NOANMepsbI.
MepBUYHas, BTOPUYHAA N TpeTUYHaA
CTPYKTypa 6en1KoB. XMMUYeCKre CBOMCTBA
0enKoB: rnuaponus, feHarypaums,
KayeCTBEHHbIE peakunn Ha 6enKku
lMpaKTu4yeckume 3aHATUA

MpakTnyeckas paboTa «CBolCTBa
a30ToCOfep>KaLLnX opraHuyecKnx
COEANHEHWNN.

®un3nyecKre U XMMMUYecKre CBOCTBA
aMMHOB (peakunn ¢ KUCNOTaMn U TOPeEHUS) K
aMUHOKUCNOT (Ha Npumepe rIuunHa).
HabntogeHve n onucaHune
[AeMOHCTPALMOHHbIX OMNbITOB: AeHaTypauus
6enKoB NPV HarpeBaHUN, LBeTHbIe peakuun
6enkos

Pa3spgen 7. BbICOKOMOMEKY/ApPHblIe COegUHEHUA

Tema 7.1.
[nacTmaccsl.
Kayuykun. BonokHa

Cogep)xaHue yuebHoro maTtepumana
MpaKTU4ecKme 3aHSATUs!

MpakTuyeckas pa6ota. «CUHTE3, aHaNN3
KnaccuguKaLms BbICOKOMONEKYNSPHbIX
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MpodeccmoHanbHO OPUEHTMPOBAHHOE CofiepXKaHue (coaepykaHue

COEZIMHEHWNN»

OCHOBHbIE MOHATUSA XUMUW
BbICOKOMONEKYNSAPHbIX COeANHEHWIA:
MOHOMep, NonuMep, CTPYKTYPHOE 3BEHO,
CTeneHb NoMMepu3aLnmn, CpeaHss
MoneKynspHasa macca. OCHOBHble MeTO/bI
CUHTEe3a BbICOKOMONEKYNAPHbLIX COeAUHEHWI
- nonumepm3saLms 1 NOANKOHAEHcaUmns.
O3HakoMm/ieHMe ¢ obpasLaMu NPUPOLHbIX 1
MCKYCCTBEHHbIX BOJIOKOH, njacTMmacc,
KayuyKOB: MnacTmacchl (MofMaTueH,
NoONMNPONWEH, NOMIMBUHUNXIO0PUA,
NOMNCTMPON); HaTypabHbIN 1
CUHTETUYECKMe KayuyKmn (byTaaneHOBbIN,
X/TOPONPEHOBbLIN 1 N30MPEHOBbLIN); BOJIOKHA
(HaTypasnbHble (X/I0MNOK, WePCTb, LWENK),
MCKYCCTBEHHbIe (aLeTaTHOe

BOJIOKHO, BMCKO03a), CUHTETUYEeCKME (KanpoH
N naBcaH)

NPUKNagHoro Mmoayns) 8
Pasgen 8. Xumus B 6bITY 1 NPON3BOACTBEHHOW AeATeNIbHOCTYU 8
yenoBeka
Copfep>xaHue ydebHOro matepuana 6
MpaBuia 3KONOrMYecKmn LeniecoobpasHoro
noBefeHMNs B ObITY U TPY[0BOIA
[eATeNbHOCTY B LieNIAX COXPaHEHUs CBOEro
3[10POBbS N OKPY>KatoLLeil NpMpoAHOI
cpeabl, ONMacHOCTb BO3L4ENCTBUSA Ha XMBbIE
OpraHu3mbl OpraH1M4ecknx BeLLecTB
OTAeNbHbIX KNaccoB (yrneBoLoposbl,
CNUPTBI, PEHO/bI, X/I0POPraHnYecKme
NPOM3BOAHbIE, abfernabl 1 ap.),
Tema 8.1. nokasarefib NpeAenbHO LOMYCTUMO
Xnmmnyeckme KOHLEHTpaLun 1 ero UCrosib30BaHme.
TEXHO0rnn Ponb xumumn B 0becrneveHunn
B MOBCeAHEBHOM 3KONOrNYECKOM, IHEPTreTUYECKON 1
n NMLWEeBOn 6e30NacHOCTK, pa3BUTUN 2
npodeccrnoHanbHoM MeAMLNHbI, CO3[jaHMN HOBbIX MaTepuanos
[esATeNlbHOCTU (B 3aBMCUMOCTH OT BMAa
yenoBeKa npoheccnoHaNbHON AeATENbHOCTH), HOBbIX

NCTOYHMKOB 3HEPrum (afbTepHaTUBHbIE
NCTOYHUKN 3Heprun). MoHATNE O HayUHbIX
MeTOAax NO3HaHWA BELECTB N XUMUYECKNX
peakuuii. MpeactaBneHns 06 o06LWmMX
HayU4HbIX MPUHLMNAX MPOMbILLIEHHOIO
NoNyyYeHNs BaXHENLINX BELLECTB (Ha
npuMmMepax NPoM3BOACTBa aMMMaKa, CEpHOV
KUCNOTbI, METAHONA).

XMMUS 1 340p0OBbe YeloBeKa: npasnna
6e30MacHOro UCcnobL30BaHUs
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NeKapCTBEHHbIX NpenapaTos, ObITOBOM
XUMWUW B NOBCEAHEBHOMN XMU3HU
MpaKTuyeckne 3aHATUA
MpakTnyeckan pabota «lpumeHeHne
XUMMWYECKMX BELLECTB U TEXHOMOMNIA C
yyeToM 6yayuiein npotheccroHanbHOM
LeaTeNnbHOCTU.
PelleHMe Kelic-3a4ay No TeMam: NULLEBbIe
NPOLYKTbl, OCHOBbI PaLOHaIbHOrO
NUTaHNA, BXXHENLLNE CTPOUTESbHbIE U
KOHCTPYKLMOHHbIE MaTepuansl,
CeNbCKOX03ACTBEHHOE NMPOM3BOACTBO,
Kpacku, CTEK/NO, KepaMuKa, MaTepuanbl Ang
3N1EKTPOHMKN, HaHOMaTepuansl,
TEKCTU/IbHbIE BOJIOKHA, UCTOYHUKM 3HEPTUN,
OpraHuvyeckune n MuHepasbHble y406peHns,
NeKapCcTBeHHbIE Y KOCMETUYECKME
npenaparbl, 6bITOBaA XMMUSA, MaTepuasbl 13
NCKYCCTBEHHbIX N CUHTETUYECKUX BOJIOKOH.
3awuTa: lMNMpeactaBneHve pesynbTaToB
peLleHmns Keinc-3agay B popMe MUHK-
foknaga (4onyckaeTcs MCNONb30BaHMe
rpauyecknx 1 nNpe3eHTaunoHHbIX
maTepuanoB)
[MpomMeXxyTouHasa aTTecTaumsa no AUCLUNINHe
(anbhepeHUMpOBaHHbI 3a4eT)
Bcero 72

Lili s i

3. YcnoBua peanvsauyu NporpaMmmbl 061Le06pa3oBaTebHOM AUCLUNANHBI
3.1. MaTtepuranbHO-TEXHNYECKOe 0becneyeHmne

Ans peanusauuy nporpamMMbl  AWCUMNAUHBI NPesyCMOTPEH KabuHeT «XuMmumn». KabuHeT
«XNMUU», OCHalLleH B COOTBETCTBUM C N. 06pa3oBaTebHOM

nporpammbl no creynanbHocth 08.01.27 «MacTtep 06LecTponTENbHbIX PaboT»

(ko4 1 HavMeHoBaHWe npodeccum/cneLnanbHOCT )

O6opypoBaHue y4yebHOro KabnHeTa (HarnsagHble nocoous):

CreHf «/HCTPYKLMA N0 TEXHUKe 6e30NacHOCTU 1 OXpaHe Tpydar.
Tabnuua «lMeprognyeckas cucteMa XMMmn4yeckux anemeHtos [.1.MeHpeneesa».
Tabnuua pacTBOPUMOCTU KUCNOT, OCHOBaHWiA, CONei B BOAE U cpefa.

. CTeHabl «ONEeKTPOXUMUYECKUIA PSAL HANPSXXeHNUS MeTannoB», «Paj
3/1EKTPOOTPULATENILHOCTU 3/1EMEHTOB

. WNH®hOopMaLNOHHbIN CTeHA C pa3genamu:

. «HopmaLmsa» - |

. «TexHuKa 6e30nacHOCTU B KaBUHETE XUMUMN»

. «OKasaHune nNepBoii NOMOLLU»

* - «[0TOBUMCH K 3a4eTy»

. «XnMUA B npogeccnmn»

. Mogenn KpucTaninyecknx peLeTok



Konnekumn npocTbIX U CNOXKHbIX BELLECTB
. Konnekuun nonvmepos
. Konnekuusa ropHbIx

TexHnYecKne cpeacTBa 00yyeHUs:

. HoyTbyk «Acerr»
. Tenesusop «<SAMSUNG»

3.2. "HhopmauMoHHOe obecneyeHne peanmsaymmn NporpamMmb|

3.2.1 Ans peanu3auuy nporpaMmMbl 6M6/IMOTEUHbIA POHAL UMEET NeyaTHbIe U/UNK 3NeKTPOHHbIE
o6pasoBaresibHble 1 UHPOPMALMOHHbIE PECYPChI, /19 UCMO/b30BaHNSA B 06pa30BaTe/IbHOM
rnpotiecce.

3.2.1. OCHOBHbIe NeyaTHble 1 3NEKTPOHHbIE U3JaHNA.

OCHOBHbIE UCTOYHUKN

v - jir i( Ona cTypeHToB

MabpuensH, O.C. Xumusa: y4y. nocobue 10 knacc - M.: podha, 2019

abpuensH, O.C.. Xumus: yy. nocobme 1lknacc. - M.: Opoda, 2019

Pyasutuc, I'.E. OpraHunyeckas xmumus: y4yebHuUK ¢ guckom HOknacc - M: MpocselteHne, 2018
Pyasutuc, I'.E. Xumuna: yuebHuUK ¢ guckom Hknacc - M: lMNMpoceelyeHme , 2018

Pyasutuc, I'.E. Xumusa: yyebHmukn 10, Hknacc - M: MNpocBelyeHne (3NeKTpOHHas 616/1-ka)
KapuoBa, A.A. Xumus: yyebHuk HOknacc - M: BeHTtaHa, 2010

abpuensH, O.C. Xumusa: yd. nocobue HOknacc - M.: [poda, 2015

abpuensH, O.C.. Xumusa: y4u. nocobre Hknacc. - M.: Opodga, 2015

MabpuensH, O.C. Xumud: yueb. Mocobune.10,11 kn. - M.: Akagemus (3NeKTpoHHas 616/-Ka)
P Pyasutuc, I'.E. Xumua: yyebHuk ¢ guckom Hknacc - M: lMpoceeweHue , 201 3yasuTuc, I.E.
OpraHunyeckas Xxumus: yuyebHuK ¢ auckom HOknacc - M: MpoceeueHne, 2013

Pypsutuc, I.E. Xumusa: yuebHuku 10, Hknacc - M: MNpocselieHne (3n1eKTpOHHas 616.-Ka)

Ons npenogasartenen

1 depepanbHbIil 3aKoH 0T 29.11.2012 Ne 273-$3 «O6 obpasoBaHun B Poccuitckoii
degepaynm».

2. Mpuka3 MuHucTepcTBa 06pa3oBaHNa N Haykm P® oT 17.05.2012 Ne 413 «O6
yTBepXaeHun (efepanbHOro rocyfapcTBeHHOro 06pa3oBaTenbHOro CTaHJapTa CpefHero
(nonHoro) obuiero o6pasoBaHms».

3. Mpuka3 MuHucTepcTsa obpasoBaHuUs U Haykum PP ot 29.12.2014 Ne 1645 «O
BHeCeHUM n3MeHeHuI B Mpukas MuHuUcTepcTBa 06pazoBaHns 1 Hayku P® ot 17.05.2012 Ne 413
“O06 yTBEPXAEHUN (hefepasibHOro rocyfapCcTBEHHOro o6pas3oBaTe/ibHOro CTaHgapTa cpe,quro
(nonHoro) obuiero obpasoBaHUA”» - ;

4. Mucbmo ﬂ,enapTalvleHTa rocyfapCTBeHHOW NOAUTUKM B cepe MNOATrOTOBKM
pabounx Kagpos n AMNO MuHo6pHayku Poccum ot 17.03.2015 Ne 06-259 «PekomeHzaumu no
opraHusaumm  MNonyyvyeHUs  cpefHero obulero ob6bpa3oBaHMA B Mpefenax  OCBOEHUA
obpa3oBate/ibHbIX NporpaMMm cpegHero npogeccMoHasbHOro obpasoBaHUst Ha 6a3e OCHOBHOIO
o6Lero obpasoBaHMsa ¢ y4eToM TpeboBaHMIN pedepanbHbIX FOCyAapCTBEHHbIX 06pa3oBaTebHbIX
CTaHJApTOB W NOJiy4YaemMon Npoeccum WM cnewuuansHoOCTU cpe,u,Hero npogeccrMoHanbHOro
06paszoBaHus». :

5. Ta6bpuensH O.C., JlbicoBa I'.I'. Xumus: KHUra ,qnﬂ npenojasaTens: yye6.-MeToA.
nocobve. — M., 2012.
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6. Tlab6puensan O.C. v gp. Xvimus 4na npodeccuii n cneunanbHOCTeR TEXHUYECKOro
npoguna (3NeKTPOHHOE NPUNOXKEHUE).

7. O. C. labpwuensH, I'. T'. lbicoa,n. I'. OcTpoymoB «XNMUA» eCTeCTBEHHO-
Hay4HblIA Npoguab. MocKBa..,00pa30BaTe/IbHO - M3AATENbCKMIA LeHTp 2024

JononHNTEeNbHbIE UCTOYHUKM
[nsa cTyaeHToB

1 MabpuensH O.C. Xumus : yy. nocobme 10 knacc - M .: [poda, 2015 r.

2. MabpuensH O.C Xumusa 11 kn. ansa obuieobpasoBaTe/ibHbIX YUpeXAeHuin. - M.:
[poda, 2005r.

3. FabpuensH O.C.. Xumus: yu. nocobue Tlknacc. - M.: Apoda, 2014r.

4. ra6puensH O.C. Xumus : yy. nocobmne 10 knacc - M. : [poda, 2013r.

5. MabpuensH O.C, OcTpoymoB W.I. Xumusa gnsa npodeccnin n cneymanbHOCTEN
TEXHUYECKOro nNpoduns: y4yebHUK AN8 CTyA. YUpexXAeHuid cped. npod). obpasoBaHus. — M.,
2014.

6. labpvensH O.C, Octpoymos WNI., OcTpoymosa E.E. u gp. Xumusa pgns
npoteccuiAi 1 CNeynanbHOCTEN eCTECTBEHHO-HAYYHOro npoguns: yuyebHUK Ans  CTya.
yupexzaeHuin cpes. npod. obpasosaHuns. — M., 2014,

7. FabpuensH O.C., Octpoymos KI. Xumus gns npodeccuin n cneumanbHOCTel
COLMANIbHOIKOHOMUYECKOTO U TYMaHWTapHOro npotunenn: yyebHUK ANS CTYA. YUPeXAeHui
cpen. npog. obpasoBaHua. — M., 2014.

8. abpuensH O.C., OcTpoymos UT ., Cnagkoe C.A., lopotheesa H.M. IMpakTukym:
y4eb. nocobue ans CTyA. yupexaeHuii cped. npod). obpasoBaHud. — M., 2014.

9. Mabpuensn O.C., OcTpoymos W.I', Cnagkoe C.A. Xumwua: nocobue pans
MOAroTOBKM K EIM3: yueb. nocobue ansa CTyd. yupexzaeHuin cped. npod. obpasoBaHus. — M.,
2014.

10. FabpuensH O.C, NlbicoBa I.I. Xumusa. TecTbl, 3afadyv U yrpaxHeHUs: Y4eo.
nocobue gna cTyd. yupexaeHuin cpeg. npod. obpasosaHusd. — M., 2014.

11. Epoxun HO.M., Kosanesa W.B. Xumwua pns npodeccuii n cneymanbHOCTEN
TEXHUYECKOrO0 W €eCTECTBEHHO-HAY4YHOro npogunen: yyebHUK ANA CTyA. YUYpeXAeHWid cpef,
npog. obpasosaHud. — M., 2014.

12. EpoxudH HO.M. Xumuda: 3agaum wn ynpaxHeHus: ydeb. nocobue pans CTya,
yupexzeHuin cpes. npod. obpazosaHus. — M., 2014.

13.  EpoxuH KO. M. C60pHMK TeCTOBbIX 3adaHunii M0 XMMuK: y4yeb. nocobue ans cTya,
yupexaeHuin cpeg. npod. obpasoBaHuns. — M., 2014.

14. EpoxuH HKO. M., KoBanesa V. B. Xumwus gnsa npodeccnin n cneymanbHOCTEN
TEXHUYECKOro Nponns. INeKTPOHHbIN y4ebHO-MeToANYeCKMIA KoMnneke. — M., 2014.

15.  A.A KameHckuii,E.A.KpukcyHoB,  B.B.MaceyHnk. O6uwas  6uonorus -
MockBa. «[poca» 2016.

16. Kapuosa A.A. Xummua: yuyebHuk 10 knacc - M: BeHTaHa, 2010r.

17. HwkuTunHckas T.B. buonorus: kapmaHHbIli cnpaBoyYHUK. — M., 2015.

18. Cnagkoe C. A, Octpoymos UT ., TabpuensH O.C, JlykbsiHoBa H.H. Xumuna ans
npoceccuii 1 cnewunanbHOCTEN TEXHUYECKOTro Npous.

19.PyasmTuc I.E. Xummna: yyebHuk ¢ guckom [Mknacc - M: TllpocBeleHune ,
2013r.

20.PygsnTuc T.E. OpraHuuyeckasd xumusa: y4dyebHUK C guckom HOknacc - M:
MpoceeleHne, 2013r.

21. CaeHko O.E. Xumusa: TeXHU4YeCKWi npodunb: y4ebHUK ana ctygeHtos CrO. -
PocToB H/[: ®eHuke, 2013
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DNeKTPOHHOE NpPUNOXeHMe (3NEKTPOHHOE y4ebGHOe M3faHue) ANS CTyd. YYPeXAeHui
cpen. npod. obpasoaHus. — M., 2014.

VIHTepHeT - pecypcbl
www.pvg.mKk.ru (onumnuaga «fMokopy BopobbeBbl ropbi»).
www.hemi.wallst.ru (O6pa3oBaTe/ibHblA CANT 415 LUKONbHUKOB «XUMUA»).
www.alhimikov.net (O6pa3oBaTefibHbIN CaT ANS LUKONbHUKOBY).
www.chem.msu.su (9neKTpoHHas 6ubnnoTteka Nno XxuMmm), www.enauki.ru (MHTEpHET-
ms,anme ANa yuntenein «ECTeCTBEHHbIE HayKW»), Www.lseptember.ru (MeToanyeckas raseta
«[MepBoe CeHTABPS»), www.hvsh.ru (OkKypHan «Xumus B LKose»), Www.hij.ru (kypHan «Xumus
N XXN3HbY).
5. www.chemistry-chemists.com (3n1eKTPOHHbIV XypHan «XUMUKU N XUMUS»

A wn



4. KOHTPO/b M OLeHKa pe3ybTaToB 0CBOEHMS 06LLe06pa3oBaTelbHON ANCLUNINHDI

KoHTponb 1 oLeHKa

pe3ynbTaToB

0CBOEHNA

06LLe06pazoBaTelbHON

ANCLMNVHBI

PacKpbIBAOTCA Yepes AUCLMNINHAPHbIE pe3ynbTaTbl, HanpaBneHHble Ha POPMUPOBAHME 0OLLMX
1 NPodhecCUoHaNbHbIX KOMNETEHLMIA MO pa3genam M TemaM COAepXKaHWs y4ebHOro matepuana.

Oobuwasa/npodeccmoHanbHas
KOMMNeTeHU s

OK 01. Bblbupatb cnocobbl
peLleHus 3aga4
npoheccnoHabHOM AeATeNIbHOCTH
NMPUMEHUTE/IBHO K Pa3/IMyHbIM
KOHTeKCTam

OK 02. Ncnonb3oBaTb COBPEMEHHbIe
CpeAcTBa MOMCKa, aHaImnsa u
MHTEpNpeTaLum nHpopmaumm,

1 MH(OPMALWOHHbIE TEXHOIOrMN [/19
BbINO/IHEHUA 33434
NPOQECCMOHaILHON AEATENbHOCTHK;

OK 03. MNnaHuposatb 1
pea/M30BbIBaTb COOCTBEHHOE
NpOoeccoHasIbHOE M JIMYHOCTHOE
pasBuTUE, NPeLNPUHUMATENLCKYHO
[eATebHOCTb B NPO(ECCMOHAIbHOM
cthepe, 1CNONbL30BATL 3HAHUA MO
MpaBoBO N (PUHAHCOBO
rPamMoTHOCTU B Pa3/IMyHbIX
YKM3HEHHbIX CUTYaLNSX;

OK 04. 3hdheKTUBHO
B3aMMO/eiCcTBOBaThL M paboTaTh B
KOJIMIEKTVIBE 11 KOMaHe.

OK 07. CopeincTBoBaTb COXPaHEHUIO
OKpY>KatoLLeli cpeapl,
pecypcocbepeXeHnto, NPUMEHSITb
3HaHUs 06 M3MEHEHUN KMATa,
MPUHLMMbI 6epPeX/IMBOro
MPOV3BOACTBA, APEKTUBHO
[eCTBOBATbL B YPe3BblYaHbIX
CUTyaumsix;

MK 1.6. KoHTponmpoBatb
KauecTBO KaMeHHbIX paboT;

Pasgen/Tema

Pasgen 1

Tema 1.1,,1.3,1.4,1.5, 1.7.
Paspen 2 Tema 2.1,2.2.
Pasgen 3 Tema 3.1.
Paspgen 4 Tema4.1,4.2
Paspgen 55.1,56.2,5.3,5.4.
Pasgen 6 Tema 6.1
Paspgen 7 Tema 7.1.
Pasgen 8 Tema 8.1.
Pasgen 1Tema 1.2,1.4,1.5
Pasgen 2 Tema 2.1,2.2.

Paspen 3 Tema 3.1
Pasgen 4 Tema 4.1,4.2.

Pazpen 5 Tema 5.1,5.2,5.3,5.4.

Pazgen 6 Tema 6.1.
Pasgen 7 Tema 7.1.
Pazgen 8 Tema 8.1.

Pasgen 1 Tema 1.4.
Pasgen 2 Tema 2.1.
Pasgen 4 Tema 4.1,4.2.
Pa3nen 5 Tema 5.1,5.2,5.3
Pazgen 8 Tema 8.1.

Pasgen 1

Tema 1.2,1.4,15, 1.6,1.7.
Pasgen 2 Tema 2.1,2.2.
Pasgen 3 Tema 3.1.
Pasgen 4 Tema 4.1,4.2
Pasgen 55.1,5.2,5.3,5.4.
Pazgen 6 Tema 6.1
Pasgen 7 Tema 7.1.
Pazgen 8 Tema 8.1.
Pazgen 1

Tema 1.5,1.6,1.7.
Pasgen 2 Tema 2.1,2.2.
Pa3gen 3 Tema 3.1,
Pasgen 4 Tema 4.1,4.2
Pasgen 55.1,5.25.3,5.4.
Pazgen 6 Tema 6.1
Pasgen 7 Tema 7.1.
Pazgen 8 Tema 8.1.
Paspgen 1 Tema 1.6,1.7.
Pasgen 8 Tema 8.1.

Twvn oLeHOYHbIX
MeponpuaTUin

-TecTupoBaHue
-YCTHbIl onpoc
-PelueHmne pacyéTHbIX
3afau
-HabnwogeHune 3a xoLom
BbIMO/IHEHMSA NPaKTUKO-
OpPUEHTUPOBaHHbIX
3aflaHui
-MpeactaBneHune, /H>;

MPaKTUYECKNX U
nabopaTopHbIX
paboT [poBeaeHue
XUMUYECKOTO
aKcnepumeHTa
-BbinonHeHune
KOHTPOJIbHbIX
paboT no
pasfenam AUCLUNINHBI
-OueHka
CaMOCTOATE/IbHO
BbIMO/IHEHHbIX 33aHNI
-BbinonHeHune 3agaHuii
MPOMEXYTOYHOM
aTTecTaymm
-®OpOoHTa/bHBIA ONpoc
-lMpakTnyeckue n
nabopaTopHble paboThbl
-XVMWUYECKNIA ANKTAHT
-PewweHne
3KO/IOrMYEeCKMX 3a4au
-BbInosiHeHWE TUMOBbIX
pacyeToB MO TeMaTUKe
akcnepumeHTa (BbIX0og
NpoAyKTa peakuuu,
macca HaBecku, 06beM
pacTBopuTens).
-PelleHne pacyeTHbIX
3afau
-CocTaBneHue
YPaBHEHUIA XUMUNYECKNX
peakuuii,
NNNIOCTPUPYHOLLNX



MK 1.1 BbINOAHATL
NnoAroToBUTE/NbHbIE PaboThl NpK
NpPOn3BOACTBE KAMEHHbIX PaboT;

MK 1.7. BbINONHATL PEMOHT
KaMeHHbIX KOHCTPYKLIMIA;

Pasgen 1Tema 1.7.

Pa3gen 4 Tema 4.

ol 1 g

Pa3nen 2 Tema 2.1

Pa3nen 3 Tema 3.1.
Pa3gen 5 Tema 5.4.

Paznen 6 Tema 6.1

Pasgen 7 Tema 7.1.

Pazgen 8 Tema 81

n

npoLeccel,
npoucxogsLiune npu
YCTPaHEHMM XECTKOCTM.
BOAb!.

-3awmTa yyebHo-
nccnefoBaTe/IbCKOro
npoekTa (C y4yeTom
byayLient
npodeccroHanbHO
AesTeNbHOCTH)
-3almTa peLeHuns Keic-
3afiay (C yyeTom
byayLeii
npoeccnoHanbHoOM
AesTeNbHOCTH)

-3awmTa Kelica
(BbIicTynNeHne ¢’
npeseHTaL et ¢ yueTom
byayLent
npoeccnoHanbHoOM
[eATeNbHOCTHN)
-PeLleHmne TMNOBbIX
3agau

-PelwleHne npakTnko-
OPWMEHTUPOBAHHbIX
TeopeTUYECKUX 3afaHunii
Ha pacyeT KOHLEHTpaLmii
3arpsAsHALLNX BELLeCTB
N UX CpaBHEHUE C
npesesnbHO

k™ ponyctumbiMm - -

KOoHUeHTpaumamn (MAK).
Kelic - 3agaHue



5. JINCT U3MEHEHWUIA N JONONHEHWIA, BHECEHHbIX B pabouyto Nporpammy

Jara n Ne
Jara o Jata n Ne NPOTOKO/a
Mocne
Ne nyHKTa BHeCeHUs BHECEHUS o NMpPOTOKO/a paccMoTpeHns
No o o o M3MEHEHUN
iy pabouei VN3MEHEHUI V3MEHEHNIA " paccMOTpPeHUs  MeTOANYECKUM
nporpaMmmbl ¥ " o NKJI0BOA coseTom/
porp o . [1OMo/IHEeHWM H o
[IOMOSIHEHWN  OMOSTHEHWN KOMUCCUEN refarornyeckum
COBETOM



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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