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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOrPAMMBI YUEBHOM
TACIATITAHBI

1.1 O6sacTh NpUMeHeHHsI TPOTPAMMBbI

[Iporpamma  y4yeOHOW  JUCHMIUIMHBI ~ «XHMMMS»  SIBISIETCS  YacTbl0  OCHOBHOM
npodecCuoHaIbHONW  00pa3oBaTesibHOM mporpamMmbl B cooTBerctBUM ¢ DPI'OC CIIO mo
cnenuanbHocTy 20.02.02 3ammra B upe3BBIYaAWHBIX CUTYAILUX.

PaGouass  mporpamma  MoOxeT ~ OBITh  HCHONBb30BaHA B JIONOJHUTEIHHOM
npodeccuoHaTLHOM 00pa30BaHUU B paMKax peau3alliy MporpamMm MepenoroToBKH KaIpoB.

1.2 MecTo AMCHMIUIMHBI B CTPYKTYpe OCHOBHOH 00pa30BaTe/IbHON NPOIrpPaMMbI:
VYyeOnass gucumiuinHa «XHMHSD» OTHOCHTCS K 0a30BBIM  JIUCIUIUIMHAM  OCHOBHOM
oOpasoBarelnbHON TporpamMmbl U pazpadorana B cootBerctBur ¢ ®I'OC COO, ®I'OC CIIO no
cneuuanbHocTy 20.02.02 3ammra B upe3BbIYaAWHBIX CUTYAILUX.

1.3 LHeau 1 miianHupyemMblie pe3yJabTaTbhl 0CBOCHUS IMCHUILINHbI:

Conepxanue mporpaMMbl 001IE00pa30BaTENbHON TUCIMIUIMHBI «XHUMUS) HAINPaBICHO
Ha JOCTUKEHUE CIAEAYIOMIMX LETeH:

¢dbopMHupOoBaHHE Y CTYACHTOB XHMHYECKOH COCTABIISIONICH €CTECTBEHHO-HAyYHOU
KapTHUHBI MUpPa KaK OCHOBBI IPUHSTHS PELICHUN B dKU3HEHHBIX U IIPOU3BOJICTBEHHBIX CUTYALIMSIX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOJIHOM cperie.

B pamkax mporpamMMmbel yuyeOHOW JHUCHUIUIMHBI OOYYAIOUIMMHCS JOJKHBI OBITh
c(OpPMHUPOBAHBI:

Koa IIK,OK Oo0mue pe3yJII>TaTbll JAucnunianHapHbie
pe3yJIbTaThl

OK 01. Beibupats | B 4acTH TPYIOBOIO | - BIAJETh CUCTEMON XWMHUYECKUX
CrocoObl  pPELICHUs | BOCIIUTAHMSL: 3HaHUI, KOTOpas  BKJIIOYAET:
3a1a4y - TOTOBHOCTb K  TpYAY, | OCHOBOIIOJIAraloIKe MIOHSTHS
npoeCCHOHATBHOM | OCO3HAHHE LEHHOCTH | (XUMUYECKUH  3JIEMEHT, aTOM,
JeSTEIbHOCTH MacTepCTBa, TPYAOIIO0HE; 9JIEKTPOHHAs 000JI0YKa aToMa, S-,
IPUMEHHUTEIBHO K | - TOTOBHOCTh K aKTHBHOU | P-, d-3JEKTpOHHBIE OpOHTAIH
Ppa3IUYHbIM JeSTeIbHOCTH TEXHOJOTUYECKON | aTOMOB, WOH, MoOJIEKyJIa,
KOHTEKCTaM U COLMAJIbHOM HAIIPaBJIEHHOCTH, | BAJIEHTHOCTb,

CIIOCOOHOCTE HHUIUHUPOBATD, | SJICKTPOOTPHULATCIbHOCTD,
IUIaHUPOBATHb U CAMOCTOATCIIBHO | CTCIICHL OKUCJICHUS, XUMHUYCCKAA

BBITIOJTHATh TaKyro | CBA3b, MOJb, MOJISIPHAs Macca,
JEATEIIbHOCTD; MOJIApHBIA 00BEM, YIIIEpPOIHBIN
- UHTEpeC K pa3iIMuHbIM cepaM | CKeJerT, (byHKIMOHATIbHAS
npo¢eCCUOHATILHON Ipylma, pagudkal, HU30Mepus,
JEeATEIbHOCTH, U30MEPBI, TOMOJIOTUYECKUH DSl
OBnaneHue  yHHUBEpCAJIbHBIMU | TOMOJIOTH, YTIIEBOAOPOABI,
y4eOHBIMM  TI03HABaTEIbHBIMH | KUCIOPOJA- U  a30TCOoJepiKalue
JNEUCTBUSAMM: COCIMHEHMS, OMOJIOTHYECKU
a) 0a3oBbIe JIOTUYECKHUE | aKTUBHBIE BeEIIECTBA (YIJIEBOJBI,
JEUCTBHS: KUPBIL, 0enku), MOHOMED,
- CaMOCTOSITENIBHO | IIOJIUMEP, CTPYKTYpPHOE 3BEHO,
(dhopMynpoBaTh U | BBICOKOMOJIEKYJIIPHBIE

AKTYaJIMU3UPOBATH HpOGJ’IeMy, COCOIUHECHUA, KpUCTAJININICCKas
paccMaTpruBaTh €€ BCCCTOPOHHE, | PCIICTKA, THUIIBI XUMHNYECKUX

! YKa3BIBAIOTCA MMYHOCTHEIE ¥ METaNpeaMeTHbIe pesynstatsl 3 ®I'OC COO (B mocneaneii pegakmuu ot 12.08.2022)
OTrIaronsHoOM opme, hopmMupyembie 00111e00pa30BaTEIbHON THCIUILTHHON

? JlucnumnuHapHbie (IIpeIMETHBIE) Pe3y/IbTaTh YKA3hIBAIOTCS B COOTBETCTBHHE C HX HOTHEIM mepeunem 8o GIOC COO (s
nociennei pexakuuu ot 12.08.2022) asst 6a30Boro ypoBHs 00y4eHHs
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- YCTaHABJIMBATH CYIICCTBEHHBII
MpU3HAK WJIM OCHOBaHUS st
CpaBHEHUs, KacCU(DUKAIUU U
00001IeHHS;

- OTIPEICTIATh LIEJTH
JIEATEIIbHOCTH, 3a7aBaTh
rnmapamMeTpel W KPUTEPHUH HX
JIOCTUIKEHHSI;

- BBIIBJIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBJICHUSX;

-  BHOCUTh KOPPEKTHUBHI B
JIEITEIBbHOCTD, OLICHUBATH
COOTBETCTBHE pE3yIIbTaTOB
LIEJISIM, OLIEHUBATh PHUCKH
MOCJIEICTBUN ACATEIbHOCTH;

- pa3BUBaTh KpeaTHBHOE
MBIIIJICHAE  TPH  PEIICHUU
KU3HEHHBIX TIPOOJIeM

0) 6a30BBIC HCCIIEIOBATEIHLCKUE
JICHCTBHS:

- BIIQJCTh HaBBIKAMU Yy4eOHO-
HCCIIEI0BATEIbCKOM u
MIPOCKTHOM NeSITeIbHOCTH,
HaBBIKAMH paspereHus
npobJem;

- BBISIBIIATE
CIEICTBEHHBIE
aKTyaJIU3UPOBATH 3ajaay,
BBIIBHUIaTh TUIOTE3Y ee
pElICHUs, HAXOJUTh apTyMEHTBI
UL JOKa3aTeIbCTBa  CBOHUX
YTBEPKICHUM, 3a71aBaTh
napameTpsl 51 KpUTEpUU
pelIeHNS;

- aHaTU3UPOBATh MOTYYCHHBIE B
xoze pelIeHus 3a7a4u
pE3yNbTaThI, KPUTUYECKH
OIICHUBATh WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCIIOBHSIX;

- yMeThb MEpPEHOCUTH 3HAHHS B
MMO3HABATEIHHYIO 51
MPAKTUYECKYIO obmactu
JKU3HEIEITENHHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS
u3 pa3HbIX MIPEIMETHBIX
oOJacreii;

- BBIIBUTATH HOBBIE HJIEM,
npeaarath OpUTHHAJTIbHBIC
MTOJIXOJIbI M PEIIICHUS;
- CIIOCOOHOCTH

MIPUYMHHO-
CBA3U u

ux

peakmuit (OKHCITUTENTBHO-
BOCCTAHOBUTEJIBHBIE, 3K30- U
SHAOTEPMUYECKUE, peaxkuuu
HOHHOTO  OOMEHa),  pacTBOp,
ANEKTPOJIUTBI,  HEAIEKTPOIUTHL,
3IEKTPOJIUTUYECKAS
JUCCOLIMAIN,
BOCCTaHOBUTEb,
XUMHYECKON
XUMHUYECKOE
TEOpUU U
XUMHUYECKOTO
OpPraHUYECKUX
byrneposa,
ANEKTPOIUTUYECKOM
JMCCOLMAlMU,  IEPUOJUYECKUI
3akoH JI.11. MeHneneeBa, 3aKkoH
COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XHMMUH,
(haKkTONOTHYECKHE CBEICHUS O
CBOICTBax, COCTaBe, MOJYyYECHUU
u 0e30MacHOM HCHOJIb30BAaHUHI
BRXHEHUIINX HEOPraHMYeCKUX |
OPraHUYECKUX BEIIECTB B OBITY U

OKHCJIUTEIb,
CKOPOCTb
peaKIuu,

paBHOBECHE),

3aKOHBI  (Teopus
CTpOEHUS

Bemects  A.M.
Teopus

PAKTHIECKOM JIEATEILHOCTH
YEJIOBEKA;

- YMETh BBIABIATH XapaKTEPHBIC
HpI/I3HaKI/I nu B3aNMOCB3b

U3YUYEHHBIX MOHATUN, IPUMEHATH
COOTBETCTBYIOIINE TOHITHS TIPH
OMMCAaHUU CTPOCHHMS U CBOWCTB
HEOPTraHUYECKUX u
OpraHWYECKUX BEHIECTB M UX
MpEBpaIICHHI; BBISIBIIATH
B3aUMOCBSI3b XUMHUYECKUX
3HAHUI c MMOHATUSIMHA u
MPEICTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX

MPEMETOB;
- yMETh UCIIOJIH30BATh
HAaMMEHOBAHMS XUMHUYECKUX
COCIMHEHUN  MEXIyHApOIHOTO
cor3a TEOPETUYECKOMN 51
MPUKIATHON XAMUHA u
TPUBUAIIbHBIE Ha3BaHUs
BAKHEHIINX BeEHIeCTB (STHIIEH,
aleTHNieH, TJHIEepUH, (eHo,
dbopmanpaerus, YKCyCHas
KHUCJIOTa, TJIMIMH, yrapHbIi ras,
YTJIEKUCITBIN ras, aMMUAK,
ramieHasi M3BeCTb, HEramieHas




HUCIIOJIL30BaHU B
NO3HABaTEJILHON M COLIMAJILHOMN
MpaKTHUKE.

H3BEeCTh, TNIAThEBas cojJa |
JIPYTHUX), COCTaBIATH (HOPMYIIBI
HEOPraHUYECKUX n
OPraHUYeCKHUX BECIIIECTB,
ypaBHEHUS XHUMHYCSCKHUX
peakuuii, OOBSCHATH UX CMBICI;
MOATBEPKIATh XapaKTepHbIe
XMMHYSCKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOLIUMH
SKCIIEPUMEHTAMU M 3alUCSIMU
ypaBHEHUH XHUMHYCSCKHX
peaKLHnii;

- YMETh YCTaHABJIMBATh
MPUHAJIE)KHOCTh M3YUYEHHBIX
HEOPraHUYECKUX n
OPraHU4YeCKHUX BCILIECTB K
ONpeACICHHBIM KJlaccaMm n
rpynmnam COCIMHEHUH,
XapakTepU30BaTh HX COCTaB M
BaKHEHIIINE CBOMCTBA;
ONPEACIATh BUIAbI XUMHUYECKUX

cBsi3el (KOBaJeHTHAas, HOHHA,
METaJUIMYecKasi,  BOJOPOIHAs),
THIIBI KPUCTAJUTMYECKUX PELIETOK
BEILECTB; KJIacCU(UIUPOBATH
XMMHYECKHE PEaKIHH;

- chopMupoOBaTH MpPEACTABICHUS:
0 MaTepHaJbHOM €IMHCTBE MHpa,
3aKOHOMEPHOCTSX u
II03HABaEMOCTH SIBJICHUH
opupoasl; 0 MECTC W 3HAYCHHUU
XUMHH B CHCTEME €CTECTBEHHBIX
HayK M €€ poJii B OOECreYeHUuu

YCTOMYMBOTO pa3BUTHS
YeJI0BeYeCTBa: B pCIICHUU
npobiieM 9KOJIOTMYECKO,
SHEPreTUYEeCKOM W MHIIEBOH
0€30IacCHOCTH, B Pa3BUTHUHU
MEIUIMHBI, CO3JaHUM  HOBBIX
MaTepuanoB, HOBBIX MCTOYHHKOB
SHEpIuu, B obecrieueHU N
paIroHAIBHOTO

MIPUPOIOTIONB30BAHHUS, B

(OpMHUPOBAaHUN MUPOBO33PEHUS
1 0o0mIe KylIbTyphl YelIOBEKa, a
TaKXe HKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBI0 U IIPUPOIHOMI

cpene;

- BJIAJIETh CUCTEMON XMMHYECKUX
3HaHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAT AFOIINE TTOHSATHUS




(TOTIOMHHUTENTFPHO K CHCTEMeE
MOHATUH 0a30BOr0 YpOBHS) -

U30TOIIBI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHHE aToMa,
ruOpUIU3aLys aTOMHBIX
opbOuranei, xummuueckas cBsizb ("
" mw "", KpaTHbIE  CBS3H),
MOJIIpHast KOHLIEHTpaLus,
CTPYKTYpHast dopmyna,
HU30MEpHUs (cTpykTypHas,
reoMeTpryYecKas (umc-TpaHc-

U30MEpHUsi), THIBI XUMHYCCKHX
peakiuii (roMo- U TeTepOreHHbIE,
oOpatumble W  HEOOpaTHUMBIE),

pacTBOPEI (ucTuHHBIE,
JIACTIEPCHBIE CHUCTEMBI),
KPHUCTaJJIOTU/IPAThI, CTEIEeHb
JMCCOLMAINY, AIIEKTPOJIN3,
KPEKUHT, pu(OPMHUHT); TEOPUHU U
3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHYECKUE 3HaHMUS,

JeXamue B OCHOBC ITOHHMMAaHUA
INPUIUHHOCTH W  CUCTCMHOCTHU
XUMHNYCCKHUX HBHeHHﬁ,
COBpPCMCHHBIC NPCACTABIICHUA O
CTPOCHHUHU BCIUICCTBA HA ATOMHOM,

MOJIEKYJIIPHOM u
HA/IMOJIEKYJISIPHOM YPOBHSIX;
NPEACTABICHUS] O MEXaHHU3Max
XUMHYECKHUX peaxiui,
TEPMOIMHAMUYECKUX u

KHHETHYECKUX 3aKOHOMEPHOCTSIX
HUX MOPOTCKaHHA, O XHUMHYCCKOM
pPaBHOBECHH, JMCTIEPCHBIX
CUCTEMaX, (bakTonoruyeckue
CBEJIEHUSI O CBOMCTBAx, COCTaBe,
MOTYyYEHU N " 06e30macHOM

HCIIOJIb30BaHHUH BaXKHEHIITNX
HCOPraHNYCCKUX u
OpTraHHUYCCKUX BCUICCTB B 6LITy u
HpaKTHIIGCKOﬁ JACATCIBHOCTH
YCIOBCKaA, 06H_[I/IX HAayYYHBIX
IDpHUHOHIIaX XUMHUYECKOI'O

OpoM3BOJCTBA (Ha  mpuMepe
MPOU3BOJCTBA CEPHOW KHCIOTHI,
aMMHaKa, METaHOJIa,
nepepaboTku HedTH);

- YMETb IPOBOAMTH PACYETHI I10
XUMUYECKUM dbopmyinam U
YpaBHEHUSIM XUMHYECKHUX
peakuuii ¢  HCHOJIb30BAHHEM
(¢u3nYecKux BeIMYUH (MAacCHl,




o0beMa  Ta30B, KOJINYECTBA
BEILIECTBA), XapaKTEPU3YIOIIHUX
BEIIECTBA C  KOJIMYECCTBEHHOM
CTOPOHBI: pacueTsl o
HaX 0K ICHUIO XHMHYECKON
(opMyIIBI  BEIIECTBA; PacYEThHI
Macchl  (0OBeMa, KOJIMYECTBa
BELIECTBA) IPOJAYKTa pEaKluu,
€CJIM OJHO M3 UCXOJHBIX BEIICCTB
JaHO B BHUJAE pacTBopa ¢
ONPEACICHHON MAacCOBOM JoJieit
pPacCTBOPEHHOTO BEIIECTBA WU
IIaHO B N30BITKE (umeet
IIPUMECH); pacuyeTbl MaccOBOM
uad  o0BEMHOH JOJIM BBIXOZA
MPOAYKTa  pPEaKIMH;, PacyeThl
TeroBoro 3¢ @deKra peaxiuu,
00BEMHBIX OTHOIIIEHHH I'a30B;

- YMETh BBISBISITH XapaKTEPHBIE
MIPU3HAKU u B3aUMOCBSI3b
W3YYCHHBIX MMOHSATHH, MPUMEHITH
COOTBETCTBYIOIIME TOHSTUS TPHU
ONMCAHUN CTPOCHUS U CBOHCTB

HEOPraHUYECKUX U
OPraHWYECKUX BEUIECTB M HUX
IIPEBPALLCHU; BBISBIISITD
B3aUMOCBSI3b XUMHUYECKHUX
3HAHMW €  TOHATUAMH U
IIPEICTABICHUSIMHU JIpYTrux
IIPEIMETOB I Oonee
OCO3HAaHHOTO  TIOHMMaHus |
00BSICHEHUS CYILIHOCTH
MaTepUalIbHOIO €IWHCTBA MUDA;
UCIIOJIb30BAaTh CUCTEMHBIE
XUMUYECKHE 3HaHUSA JUIS
OOBSICHEHUS! U TPOTHO3MPOBAHUS
SIBJICHWM, HMEIOIIHNX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

- yMETh HCIIOJIb30BAThH
HaUMEHOBAaHUS XUMUYECKUX
COCIMHEHUN  MEXKIyHApOIHOTO
cor3a TEOPETUUYECKON 51
MIPUKJIATHON XUMHUU u

TPUBHUAJIbHBIE HA3BaHUs BEILECTB,
OTHOCSIIIUXCA K  W3YYECHHBIM
KJ1accaM OPraHU4YeCKUX u
HEOPraHWYECKUX  COEAMHEHHUI;
HCIOJIb30BAThH XUMHUYECKYIO
CUMBOJIMKY JJISI  COCTaBJICHUS
hopmyn HEOPraHUYECKUX
BEIIECTB,  MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,




COKpAILIEHHBIX M  CKEJIETHBIX)
(hopMyIl OpraHUYECKUX BEIICCTB;
COCTAaBJISAITh YpaBHEHUS
XUMHUYECKUX peakuui u
packppiBaTb ~ MX  CYLIHOCTb:
OKHCITUTEIBHO-

BOCCTAHOBUTEIbHBIX peakuuit
MOCPEACTBOM COCTaBJICHUS
JNEKTPOHHOro  OanaHca  3THX
peaKkuuii;  peakuuil  MOHHOTO
oOMeHa MyTeM COCTaBJICHHS HX
MOJTHBIX U COKPAIICHHBIX HOHHBIX
YpaBHEHUH; peaKkuid TUapoJin3a,
peaKuuii KOMITJIEKCOOOpa30BaHUs

(Ha npumepe
TUAPOKCOKOMILIEKCOB IIMHKAa U
ATFOMUHHS ), MOATBEPKIATh
XapaKTepHbIC XAMUYCCKHE
CBOMCTBA BCIIICCTB
COOTBETCTBYIOIIMMH
SKCIEPUMEHTAMH U 3alHUCSIMHU
ypaBHEHUH XHUMHYECKHUX
pEaKLHnii;

- YMCTb KJ'IaCCI/I(i)I/H_[I/IpOBaTB
HCOPTraHUYCCKUC U OPraHNYCCKUC

BEILIECTBA u XHUMHUYECKHUE
peaknum, CaMOCTOSTEIILHO
BBIOMPATH OCHOBAHHS "
KPUTEPHH U  KJIACCH(PHUKAINN
U3y4aeMbIX XHMHYECKHX
00BEKTOB; XapaKTepu30BaTh

COCTaB M BaXHEMIIINE CBOMCTBA
BEIIECTB, MpPUHAICKANUX K
OIPEACIIEHHBIM Kjaccam u
TpyIIaM COeauHEeHUU (MPOoCThIe
BEILECTBA, OKCUbI, TUAPOKCHIBI,
COJIM; YIJIEBOAOPOABI, MPOCTHIE
3¢upsl, CIIUPTHI, (beHonsl,
aJbJACTU/IbI, KETOHBI, KAPOOHOBBIE
KHUCTIOTBI,  CJIOXKHBIE  A(UPHL,
KHUPBI, YTIIE€BOJIBI, aMUHBI,
aMHHOKHCIIOTBHI, OeNKn);
MPUMEHATHh 3HAHUS O COCTaBe W
CBOMCTBax BEIIIECTB TS
SKCIEPUMEHTAIIBHON  MTPOBEPKHU
TUTIOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEH  IPOTEKaHUs
XHUMUYECKHUX peakiuit i
MIPOTHO3UPOBAHUS

BO3MO>KHOCTEM ux
OCYILIECTBJIECHUS;

- yMeTb MNOJTBEpXJaThb Ha




KOHKPETHBIX IIPUMEpax XapakTep
3aBUCUMOCTHU pPEaKkLMOHHOU
CIIOCOOHOCTH OpPraHUYECKUX
COCIMHEHUN OT KpaTHOCTH U
TUTa KoBajeHTHOW cBss3u (" " u
""), B3aMMHOI'O BJIMSIHUS aTOMOB

W I'pyIil aToOMOB B MOJICKYJIaX; a

TaKXe oT oco0eHHOCTEH
peali3anuu pa3IMYHBIX
MEXaHHU3MOB HpOTCKaHI/ISI
pEeaKInii;

- yMETh XapaKkTepru30BaTh

3JIEKTPOHHOE CTPOCHHE AaTOMOB
(B OCHOBHOM U BO30YyXJIEHHOM
COCTOSIHMH ) © HIOHOB XUMHYECKUX
snemeHtoB 1 - 4 nepuonon
Ilepuonnueckoin cucremsr JI.1.
MeHzaeneeBa MW WX BaJICHTHEIC

BO3MOXHOCTH, UCHONb3Ys
TOHSTHS "s", "p", "d-
3JEKTPOHHbIE" opbuTanu,
SHEepreTu4ecKue YPOBHHU;
OOBSACHATH 3aKOHOMEPHOCTHU

U3MEHEHUs CBOMCTB XMMHYECKHX
JJIEMEHTOB U 00pazyeMbIX HMU
COEAMHEHUIl MO0 mepuojaM u

rpynmaM;

OK 02.
Hcnonp3oBarhb
COBpPEMEHHBIC
cpenacTsa MOMCKA,
aHajam3a u
MHTEPIpPETALNH
uH(popManun u
nH(pOpMaIlMOHHbBIE
TEXHOJIOTHH JUTSt
BBITIOJIHEHMST 337124
npodeccuoHaNbHOM
JeATeTbHOCTH

B o0nactu meHHOCTH HAy4HOTO
MO3HAHMUSL:

- c(hOpPMHUPOBAHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BuUTHS
00I11eCTBEHHOM
OCHOBAaHHOTO  Ha  JHaiore
KYJIbTYD, CIOCOOCTBYIOIIETO
OCO3HAaHMIO CBOEro MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHHE SI3IKOBOM
U YUTATEIIbCKOM KYJIBTYpBI KAk

YPOBHIO
HayKu u
IIPAKTHKH,

cpexacrtsa B3aUMOJIEHCTBHS
MEXAy JIIOJbMU M TIO3HaHUS
MUDA;

- OCO3HAHHME IEHHOCTH HAy4YHOU
JIeATEIIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATH MPOEKTHYIO U
HCCIIeIOBATENBCKYIO
JeSITeTbHOCTDh WHAMBHYAIbHO H
B TpYIIIIE;
OsBnaneuue
y4eOHBIMU

YHUBEPCAIbHBIMHU
II03HABATEJILHBIMU

- yMeTb  IUIAHUPOBAaThb U
BBINOJIHATh XUMHUYECKHH
SKCIIEPUMEHT (npeBparteHus
OPraHMYECKUX  BELIECTB  IIpU
HarpeBaHuu, MOJIyYeHUE STUIICHA
U  U3Y4YEHHE €ro  CBOWCTB,
KauecTBEHHbIE  pEaKIUu  Ha

aJIbJIETU/IBI, KpaxMall, YKCYCHYIO
KUCJIOTY; JeHaTypanus OelKkoB
IpH  HAarpeBaHHWH,  IBETHHIC
peakuuu  OEnKoB;  HPOBOJUTH
peakiuu  WMOHHOrO  OOMEHa,
ONpeNeNiATh  Cpeay  BOAHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peakuuu Ha cyiabdar-, kKapOoHaT-
U XJOpHUI-aHWOHBI, Ha KaTHOH
aMMOHUS; peuarb
AKCIEPUMEHTAIbHBIE 33a4ll IO
TEMaM "Meramibt" u
"HemeTtamibl") B COOTBETCTBUU C
MpaBUIaAMU TEXHUKHU
0€30MacHOCTH TpU OOpaIIeHUH C
BEIIECTBAMH U J1a0OpaTOPHBIM
o0opynoBaHMEM; TIPEICTABIIATH
pe3yabTaThI XHUMHUYECKOTO
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NEUCTBUSIMU:

B) paboTa ¢ nHpoOpmManuei:

- BJIaJICTh HaBBIKAMU IOJyYCHHUS
uHbOpMAIUM M3 HMCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSITEIBHO
OCYIIECTBIISITh TOMCK, AaHAIMU3,
CHCTEMaTHU3aLUI0 U
WHTEepHpeTanuio  HHpopMauu
pasnUyHbBIX BHIOB U (HopM
MIPECTABIICHHUS;

- co3maBaTh  TEKCTbl B
pa3nuyHbIX (popMaTax ¢ y4eTom
HazHauyeHus HHOPOpMALMU U
LIEJIEBOM  ayIUTOPHH, BHIOMpAs

ONTUMAJIbHYIO bopmy
MPEICTABICHUS u
BU3Yyallu3aluy;

- OILIGHWBATh JOCTOBEPHOCTD,
JETUTUMHOCTh MH(OpMaIum, ee
COOTBETCTBUE  IPaBOBBIM MU
MOPAJIbHO-3THYECKUM HOPMaM;

- HCIOJIb30BaTh  CPEJICTBA
WH(POPMAIIMOHHBIX u
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUN B peleHuu
KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX  3a7a4 ¢
co0IroieH1EM TpeOOBaHUI
SPrOHOMUKH, TEeXHUKU
0e301macHOCTH, TUTHEHEI,
pecypcocOepexeHns, MpaBOBbIX
W DTUYECKHX HOPM, HOPM
UH(pOpPMAIIMOHHOMN
0e301acCHOCTH;

- BJIAJIETh HaBBIKAMHU
pacrio3HaBaHHWsT W 3aIUTHI
uHpopManuy,
nH(}OpMaLMOHHON

0€30I1aCHOCTH JINYHOCTH.

JKCTIepUMEHTa B (opme 3amucu

YpaBHEHUN  COOTBETCTBYIOIIUX
peakuuidi u  GOpMyJIHUPOBATH
BBIBOJBI HA  OCHOBE  3THUX
Pe3yJIbTaTOB;

- YMETh aHAJIN3UPOBATh
XUMHYECKYIO uH(pOopMaILIUIO,
10JIy4aEM Y10 u3 pa3HbIX

HMCTOYHHUKOB (CpPEICTB MacCCOBOM
uHpopmanuu, cetb WMHTEpHET U
Apyrue);

- BIAJETh OCHOBHBIMHM MCTOIAaMH
HAay4YHOT'O IIO3HAHMS BEIIECTB H
XHUMHYECKUX SIBJICHUM
(HabmoieHue, HU3MEpEHHUE,
SKCIEPUMEHT, MOJICIIMPOBAHUE);

- YyMETh HPOBOAMTH PACYETHI IO

XUMAYECKHM  GopMylnaMm |
ypaBHEHHSIM XUMHAYECKUX
peakiuii ¢  HCHOJIb30BaHUEM
(buznuecKkux BEJINYMH,
XapaKTepU3YIOIIUX BEIIeCTBA C
KOJIM4ECTBEHHOMN CTOPOHBI:
Macchl, oObeMa (HOpMaJbHBIE
yCIOBHSA) Ta30B, KOJIMYECTBA
BEIIIECTBA; UCIOJIb30BaTh

CUCTEMHBIC XHMMHNUYCCKHEC 3HAHUA

JUIs  TIPUHSATHS ~ pPEUICHUH B
KOHKPETHBIX KU3HEHHBIX
CUTYaIIUsX, CBSI3aHHBIX c
BEIIECTBAMH U UX IPUMEHCHHEM;
- yYMETh CaMOCTOSITENILHO
IUIAHUPOBaTh U TIPOBOJIUTH
XUMHYECCKHH HKCIIEPUMEHT
(mosmydeHune M M3y4eHUEe CBOWCTB
HEOPraHUYECKUX u
OpPTaHHYECKUX BEIIICCTB,
KauyeCTBEHHbIE peakiuu
YTJIEBOIOPOIOB Pa3ITUIHBIX
KJIACCOB U KUCIIOPOACOACPKAIIUX
OpPTaHHYECKUX BEIIICCTB,
pelieHne  SKCIEePUMEHTATBHBIX
3a1a4 o pacro3HaBaHUIO
HEOPTaHUYECKUX u
OpTraHUYECKUX BEIIIECTB) C
co0JIr0ICHHEM MIPaBUJI
OezomacHOTO  OOpamieHuss ¢

BEIIECTBAMH U  JTAOOPATOPHBIM
obopynoBaHUEM,

(hopMynupoBath () 031
WCCIICIOBAHMS, MPEIOCTABIIATh B
paznu4HOi  Qopme pe3ynbTaThl
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OKCIICPUMCHTA, aHAJIM3UPOBATHh U
OIICHUBATb UX NOCTOBCPHOCTD,

- yMETh OCYUIIECTBIATh
LIeJICHAIIPaBJICHHbBIN TIOUCK
XUMHUYECKoH  uHbopManuu B
PAa3JIMIHBIX HCTOYHHKAX

(Hayuynass u  y4eOHO-Hay4Has
JauTepaTypa, CpelcTBa MaccOBOM
uHpopmanuu, cetb WMHTepHeT u
Jpyrue), KPUTHYECKH
aHAJIM3UPOBATh XUMHYECKYIO
uHpopMannoo, TepepadaTbBaTh
ee u HCIIOJIb30BaTh B
COOTBETCTBUU C IIOCTaBICHHOMN
y4eOHOH 3a/1a4eii;

- BJIAQJAETh CUCTEMOW 3HAHUU O
METOJaX HAay4YHOTO IMO3HAHUS
SIBJICHUI IIpUPOABL,
HCIIOJIb3YEMBIX B E€CTECTBEHHBIX
HayKaX M yYMEHUSMU MPUMEHSTh
9TH 3HAHUS npu
JKCIIEPUMEHTATILHOM
UCCIIEJIOBAHUM BEIIECTB U IS
00BsICHEHUS XUMHYECKHX
SBJICHUW, WMCIOIIUX MECTO B
npupose MIPaKTHYECKON
NESATEIPHOCTH 4YeJIOBeKa H B
MOBCEJIHEBHOM JKH3HH.

OK 04. DddextuBHO

B3aUMOJICVCTBOBATh

" paboTtath B
KOJIJICKTHBE "
KOMaH/1e

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSTCILHOCTH u
CaMOOIIPEETIEHNUIO;

-OBJIa/ICHUE HaBBIKAMH y4€OHO-
HCCIIEIOBATENILCKON, MPOEKTHON
M COLMAJIBHOM NCATEIBHOCTH;

OBnageHue  yHUBEpCAJIbHBIMU
KOMMYHUKaTUBHBIMHU
EUCTBUSIMHU:

0) COBMECTHasl IeITEIIbHOCT:

- IOHUMAaTh M HCIOIL30BATh
MpEeUMyIlecTBa KOMaHAHOW U
WHJIMBUIYAIbHOU PabOTHI;

- IPUHUMATh LETU COBMECTHOM
NEeSTETbHOCTH, OPTaHU30BBIBAThH
Y KOOPJMHUPOBATh JIEUCTBUS 110
€e JOCTYDKEHUIO: COCTaBIATh
IUIaH JIEVCTBUM, paclpenesaTh

ponM ¢ y4eTOM  MHEHUH
YYaCTHUKOB 00CyXIaTh
pe3yabpTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBATH U BBITOJIHSITH
paboTy B YCIOBHUSX PEalbHOTO,

- yMeTb  IUJIAaHUPOBaTb |
BBITIOJIHSATH XAMHYECKHUI
JKCIIEPUMEHT (npeBpareHus
OpPraHMYeCKUX  BEHIECTB NP
HarpeBaHuu, MOJy4YeHUE dTUIICHA
U  W3Yy4YCHHE €ro  CBOWCTB,
KaueCTBCHHbIE  pEakluud  Ha

aJIbJIETU/IBI, KpaxMall, YKCYCHYIO
KHCIIOTY; JleHaTypanusi OeiIKoB
OpU  HArpeBaHWHU,  LIBETHBIE
peakuuu  OeNKOB;  IPOBOAMTH
peakuuy ~ HMOHHOro  oOMeHa,
OnpeAensiTh  CpeAy  BOJHBIX
pacTBOpPOB, KayeCTBEHHbBIE
peakuuu Ha cyinbdar-, kKapOoHaT-
U XJIOpUJ-aHUOHBI, Ha KaTHOH
aMMOHWUS; pemarpb
SKCHEPUMEHTAIbHBIE 337a4l IO
TeMam "Meramns" u
"Hemertannsl") B COOTBETCTBUU C
MpaBUIAMHA TEXHUKA
0€30MacHOCTH MpH OOpaIIeHUU ¢
BEUIECTBAMH U JIaOOPaTOPHBIM
000pyJIOBaHUEM; TIPENICTABIISATh
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BUPTYaJIbHOTO U | pe3yJabTaThl XUMHYECKOTO
KOMOWHUPOBAaHHOTO JKCIEpUMEHTa B (opMe 3alucH
B3aMMO/ICICTBHS; YpaBHEHUH  COOTBETCTBYIOIIMX
- OCYIIECTBJIATH MO3UTHUBHOE | peakuuii ¥ (HOpMyIupOBaTh
CTpaTernyecKkoe IMOBEJACHHE B | BBIBOJBI ~Ha  OCHOBE  ATHX
Pa3IUYHBIX CUTYyallUsiX, | pe3yJbTaToB;
MIPOSBIIATH TBOPUYECTBO U | -yMeTh CaMOCTOSITENIbHO
BOOOpaxkeHue, ObITH | IUTAHUPOBAaTh ¥ HPOBOJUTH
MHUUATUBHBIM XUMHUYECKHA JKCIIEPUMEHT
OBnajzieHne  yHHBEpCaJIbHBIMU | (IOJyYeHHE U M3Y4YCHUE CBOWCTB
PETYIATUBHBIMU ICUCTBUAMU: HEOPraHUYECKUX u
r) TOpuHATHE ce0si M JPYrux | OpraHMYecKux BEILIECTB,
Joei: KayeCTBEHHbIE peaxkuuu
- TOpUHUMATh  MOTHBBl U | yIJIEBOAOPOIOB Pa3IUYHBIX
apryMeHTBbl APYTUX JIOACH MpU | KJIACCOB M KUCIOPOIACOAEPKAIINX
aHaImn3e pe3yJIbTaTOB | OPraHUYECKUX BEILIECTB,
NeSITeNIbHOCTH; pelieHne  SKCIEePUMEHTAIBHBIX
- TNpU3HABaTh CBOE TPaBO W | 3ajad o pacro3HaBaHUIO
NpaBo  JAPYrHX  JIHOJEH  Ha | HEOPraHUYECKUX u
OLLINOKY; OpraHMYECKUX  BEIIECTB) c
- pa3BuUBaTh  CIOCOOHOCTH | COOIIOCHUEM paBUII
MOHMUMAaTh MHP C TO3UIMU | O€30macHOr0  oOpaleHusT ¢
JPYroro 4eloBeKa; BEIIECTBAMH M JIAOOPATOPHBIM
o0opynoBaHueM,
(dhopMyIMpoBaTh Lenu
UCCIIEJIOBaHMsI, TIPEIOCTABIATh B
pasnu4HON Qopme pe3yabTaThl
JKCIIEPUMEHTA, aHAJM3UPOBATh U
OLIGHUBATh UX JJOCTOBEPHOCTb.
OK 07. | B o0Oiactd  9KOJOTHYECKOTO | - COPMHUPOBATH MPEACTABICHUS:
CopneiicTBOBaTh BOCTIUTaHMSL: 0 XUMHYECKOM COCTaBIstOIIEH
COXpaHEHHIO - Cc(OPMHPOBAHHOCTD | ECTECTBEHHOHAYYHOH  KapTHUHBI
OKpY’Karollel cpesipl, | IKOJIOTHYECKOM KYyJIbTYphI, | MUPA, POJIM XHUMHH B TO3HAHUHU
pecypcocOepexeHnIo, | TOHNMaHue BJIMSIHUSL | SIBJICHUH TIPUPOIBI, B
OPUMEHATh  3HAHHUA | COLMAIBbHO-3KOHOMHYECKUX (hopMUpPOBaHMM  MBILIUICHUS U
00 U3MEHEHUHU | IPOIIECCOB Ha  COCTOSIHME | KYJIBTYpBI JIMYHOCTH, ee
KJIUMaTa, MPUHIMIBI | IPUPOJAHOM M coUManbHOM | QYHKIMOHAIBHOM TIpPaMOTHOCTH,
OepeKIMBOro Cpezbl, OCO3HaHHE I00AILHOTO | HEOOXOAUMOM AN pelIeHHs
IPOM3BOJICTBA, Xapakrepa HKOJIOTHYECKUX | MTPAKTHYECKIX 3a1a4 "
s heKTUBHO npo0em; JKOJIOTHUECKH  OOOCHOBAHHOTO
NIeCTBOBATH B - TUTAHUPOBAHHE U | OTHOIICHUSI K CBOEMY 3JI0POBBIO
Ype3BbIYaHBIX OCYILIECTBJIEHUE JECUCTBUW B | U IPUPOIAHOM CPEE;
CUTYaIHsAX OKpYJKaloliel cpelae Ha OCHOBE | - YMeTh COOJIIOJaTh TpaBUIIa
3HaHUS IeJed  yCTOMYMBOIO | 9KOJIOTMYECKH LIEJIecO00pa3HOro

pPa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HEIPUITUE JECHCTBHI,
MPUHOCSIINX Bpen
OKpY>Karolleu cpere;

- YMEHUE  MPOTrHO3UPOBATH
HeOJIaronpusiTHbIC
9KOJIOTHYECKHE TTOCJICICTBUSA
NPEINPUHUMAEMBIX  JEHUCTBUH,

MOBEICHNUS B OBITY U TpPYAOBOI
NEeATEIbHOCTH B JI(SUEDe
COXpAHEHHs CBOETO 3J0pPOBbI M
OKpPY’KaroIleH PUPOIHON CPE.IbI;

YUYUTEIBATDH OIIaCHOCTh
BO3I[€I>1CTBHH Ha KHBBIC
OpTraHHU3MBbI OIMPCACIICHHBIX
BCIICCTB, IIOHHUMas CMBICJI
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MpeI0TBPALIATh UX; MoKasareJs npeaenbHON
- pacumpenue OMbITA | TOMYCTUMOW KOHIICHTPALIUH;
NESITEIbHOCTH ~ DKOJIOTUYECKOH | - YMETh MIPOTrHO3UPOBATH,
HaIpaBJIEHHOCTH; aHAJIM3UPOBAaTh U OLEHUBATH C
- OBJIaJICHUE HABBIKAMU y4€OHO- | MO3UIUI 9KOJIOTMYECKOI
WCCIIEIOBATENILCKOM, MPOCKTHOM | 0€30MacHOCTH MIOCJEACTBHUS
Y COLIMAJILHOU JesITeIbHOCTH. OBITOBOM M MPOM3BOACTBEHHOM
NEeSATEeTbHOCTH YeJI0BEKa,
CBS3aHHONM ¢  mepepaboTKOoM
BELIECTB; WCII0b30BAThH
HOJTy4YeHHbIE 3HAHUS TUTSE
MPUHATUAS TPAMOTHBIX pEUICHUMN
npobiieM B CUTYalUsX,

CBSI3aHHBIX C XHMHUEH;
- YMEThb OCO3HaBaTh OIACHOCTh

BO3JACUCTBUI Ha J)KHUBBIC
OpraHu3Mbl ONpeCIICHHBIX
BCIIIECCTB, IMOHHUMAas CMBICTT
MOKa3aTes MpeaeIbHON

JONYCTUMOW KOHIICHTpAIlUU, |
HOSICHATh Ha IpPUMEpax CrocoObl
YMEHBIICHUS U TPEIOTBPAIICHUS
UX BpPEIHOTO BO3JCHCTBUS Ha
OpraHHM3M YeJIOBeKa.

B pamkax mporpammsl bopmupyroTcs
JIMYHOCTHBIC Pe3yJIbTaThl:

JIP 5. JIleMOHCTpHUPYIOIIMI NPUBEPKEHHOCTh K POJHON KYJIbTYpE, HCTOPUUECKON MaMSATH
Ha OCHOBe JI00BM K PoauHe, pogHOMy Hapoay, Majloil poJUHE, MPUHATHIO TPAIULIMOHHBIX
LIEHHOCTE! MHOTOHALIMOHAIBHOT0 Hapoaa Poccun.

JIP 9. Cobmrofaromuii 1 nponaraHiMpyroImuii mpaBuiia 3J0poBOro u 6e3onacHoro oopasa
JKU3HHU, CIOPTa; Mpeaynpexaaroliuid 100 MNpeoaosieBaloOlMil 3aBUCUMOCTH OT aJKOTOJIs,
Tabaka, MCUXOAKTHBHBIX BELIECTB, a3apTHBIX UTp U T.1. COXpaHSAIOUMHA TMCHXOIOTUYECKYIO
YCTOMUYMBOCTb B CHTYaTUBHO CJIOKHBIX MIIM CTPEMUTEIBHO MEHSFOLIUXCS CUTYalHsX.

JIP 10. 3alotsammiics o0 3aluTe OKPY)KAIOLIEH cpenpl, COOCTBEHHOM M 4YyXKOH
0€30I1aCHOCTH, B TOM 4HCIe IU(PPOBOIL.

y4eOHON JHUCHUUIUIMHBI 00yYarolmuMHUCS
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2. CTPYKTYPA Y COJIEP)KAHUE YUYEBHOM JUCIIUILINHBI
2.1 O0bém yueOHOM AMCUMIIMHBI M BUAbI Y4eOHOH padoThl

®opma 00yuyeHHs: OYHAsA

Bun yueOHo# padoThI O0bém
4acoB
O01beM 00pa3oBaTeIbHOW MPOrpaMMbl Y4eOHOH TUCIIHIIMHBI 117

B T.4. B ()OpME MPAKTHYECKOHN MOATOTOBKU -

B TOM YHCIJIC:

JIEKLIUOHHBIE 3aHATUS 46
IIPAKTUYECKUE 3aHITHSI 20
71a00paTOPHBIE 3aHITHS 12
CamocrosiTejibHas padora 39

ITpomesxyrounas arrecranus B popme 1ud¢epeHIMPOBAHHOIO 3a4eTa
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2.2.

TemaTn4ecKuii IJIaH U CoIcpKaHue yqeﬁnoifl JAUCHHUIIIITHHDBI

HaunmenoBanue
pa3esioB U TeM

Coaepixanue yueOHOro Mmarepuasia u GopmMbl OpraHu3anuu
AeATeTbHOCTH 00y4YarouXCs

Oo0bem, akan. u/ B
TOM 4Hucie B popme
NPaKTHYEeCKOM
NOATOTOBKH, aKa/. 4

Koabl koMnmereHnui u

JIUIHOCTHBIX PE€3yJbTaToOB,

(¢popMupoBaHHI0 KOTOPBHIX
CIOCOOCTBYET 3JIeMEHT
NMPOrpamMMbl

1

3

4

Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa

Tema 1.1. Ctpoenue
aToOMOB XHUMHUYECKHX
3JIEMEHTOB M IIpUpOJIa
XHUMHYSCKOM CBS3U

Coaep:xanue yueOHOro MaTepuaJia

CoBpeMeHHass  MOJEIb  CTPOGHUSI ~ aToMma.  DJIEKTPOHHAas
KoHurypanus aroma. Krmaccudukanus XUMHYECKHX HIIEMEHTOB
(s-, p-, d-ogementsl). BasieHTHBIC 3JIEKTPOHBI. BaleHTHOCTb.
OneKTpoHHas npupoja XUMHUYECKOU CBSI3HU.
DIEKTPOOTPULIATEIBHOCTD. KoBanenTHas CBSI3b, ee
pPa3HOBHIHOCTH M MeEXaHH3Mbl 00pa3oBaHusi (OOMEHHBIH W
JIOHOpHO-aKLenTopHblit). VoHHas cBsA3b. MetamuMueckasi CBS3b.
Bonoponnas cBa3b. MexXMOIIEKYIISIpHBIE B3aUMOJEHCTBHSI.
N3oTonbl, OCHOBHOE U BO30YXJIEHHOE COCTOSHUE
ruOpuAM3aIMs ATOMHBIX OpOUTaIe.

aToma,

HpaKTI/I'{eCKOC 3aHATHE

Pemienne mpakTuyeckux 3aJaHuil Ha COCTABJIEHUE AJIEKTPOHHO-
rpaduueckux Gpopmyn 3neMeHTOB 1—4 mepruoioB.

Penienune 3a1anuii Ha MCIOJIb30BAHWE XMMHUYECKON CUMBOJIMKH U
Ha3BAaHUM COEAMHEHHM MO HOMEHKIATYpPE MEXIYHAPOIHOIO
COI3a TEOPETHYECKOM M NPUKIAJTHOM XUMHH M TPHUBHAIbHBIX
HA3BaHWM JUISI COCTABJICHUS XMUMHUYECKUX (OPMYN ABYXaTOMHBIX
coeuHEeHUI (OKCUIIOB, CYIb(QUAOB, THAPUAOB U T.I.) U JIPYIHX
HEOPraHWYECKUX COCTMHEHUN OTIEIbHBIX KJIACCOB.

OK 01
JIP 5,9,10

Tema 1.2.
[lepronnueckuii  3aKOH
u Tabauma

JI.11. MenneneeBa

HpaKTH‘IeCKOC 3aHATHEC

[lepmonnueckass  cucrema Xumuueckux  aiemeHtoB  J.W.
MenneneeBa. ®usnueckuii cmeicha Ilepuoguueckoro 3akona JI.1.
MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX MMM MPOCTHIX M CIOXHBIX BEILIECTB B
COOTBETCTBUM C TIOJOKEHMEM XHUMHUYECKOrO0 DJJIEMEHTa B

OK 01, OK 02
JIP 5,9,10
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[lepuoanueckoit cucreme. MHPOBO33PEHUECKOE U  HAay4YHOE
3HadeHue [lepuoguueckoro 3akona /[.M. Menneneesa. IIporuosst
J.N. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.
PemeHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUN
Ha XapaKTepU3alUi0 XUMHUYECKUX 3JIeMEHTOB «Merammudyeckue /
HEMETAJUIMYECKUE  CBOMCTBA,  BJEKTPOOTPULIATETBHOCTH U
CPOJICTBO K 3JIEKTPOHY XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUE C
WX DJIEKTPOHHBIM CTPOCHHUEM U TOJOKEHHEM B TEPHOIUUYECKON
crcTeMe XuMHUeckux aineMeHToB /.M. MenaeneeBay.

Paznen 2. Xumnueckue peakuu

TeMma 2.1. Tumer
XUMHYECKHUX PEaKIUi

Coaep:xxanue yueOHOro MaTepuaJia

Knaccupukamuss m THIBI XMMHUYECKHX pPEAKUUH C ydacTHeM
HEOPraHWYECKHX BemecTB. KOJIMYECTBEHHbIC OTHOIICHUS B
XUMHUHU. OCHOBHI)IC KOJIMYECCTBCHHBIC 3aKOHBI B XUMHUHU U pacquH
M0 YypaBHEHUSM XHUMHUYECKUX peakiuil. Moip Kak eJIuHHIIA
KOJIMYeCcTBa BeliecTBa. MossipHass macca. 3aKOHBI COXpaHEHUSs
Macchl U DHEpPruu. 3akoH ABoraapo. MomsipHbIi 00beM Ta30B.
OTHOCHUTENBHASA IJIOTHOCTH Ta30B.

Peakuuu xomruiekcooOpa3oBaHUs C y4acTHUEM HEOPTraHWYECKUX
BEIECTB (Ha MPUMEPE TUAPOKCOKOMIUIEKCOB ITUHKA U aJTFOMUHMUS).

IIpakTH4yeckoe 3aHsATHE

CocraBneHre ypaBHEHMM peakIMil COEIUHEHUs, pPa3JIoKEHUS,
3aMerieHusi, oOMeHa. YpaBHEHHs peaklUil TOpeHHs, HOHHOIO
00MeHa, OKHCIICHUA-BOCCTAHOBJICHHS.

Pacuer KOIMYECTBEHHBIX XapaKTEPUCTHK HCXOAHBIX BELIECTB H
MPOJYKTOB peakluu. PacueT KOJMYEeCTBEHHBIX XapaKTEPHUCTUK
IPOAYKTAa PEAKLUU COEAUHEHMS, €CJIM OJHO M3 BEIIECTB JaHO B
n30bITKE W/MIM COAEPXKUT mpuMmecH. Pacduer wmaccoBoi wuin
00BEeMHOM JOJM BBIXOJA NPOIYKTa PEAKIMU COEAMHEHUS OT
TEOPETUYECKH BO3MOKHOTO0. PacueT 00beMHBIX OTHOIIEHUH Ta30B.
Pacuer maccel (00BEM, KOJMYECTBO BEIIECTBA) MPOJYKTa
peakuuu, €ciau OJHO M3 BEIIECTB JaHO B BHJE pacTBOpa C
OIIPEIETICHHON MaCCOBOM J10JIEW PAaCTBOPEHHOI'O BEIIECTBA.

OK 01
JIP 5,9,10
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VpaBHEHMsI OKHCIEHUA-BOCCTAHOBIEHUA. CTeneHb OKHCICHHUS.
Oxucnurens u BOCCTaHOBUTEIIb. OKucIUTENBHO-
BOCCTAHOBUTEINIbHBIE DPEAKLHUU B MPUPOAE, IPOU3BOICTBEHHBIX
nporeccax U JKU3HEAEATENBHOCTH OpPraHu3MoB. OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIA  moTeHuuan cpenpl. CocraBieHue U
YpPaBHUBAaHME  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMM
METOZ0OM 3JIEKTPOHHOro OanaHca. TUNHMYHBIE HEOpPraHUYEecKue
OKHCIUTEIM M BOCCTAaHOBUTENIU. OJEKTPOIU3 pPACTBOPOB U
pAacIIaBOB COJIEH.

Tema 2.2. Copaepxxanue yuyeOHOIro MaTepuasa OK 01
ONEeKTPOIUTHYECKAS Teopust BIAEKTPOIUTUYECKON AUCCcOUMalMU. Peakuuu HOHHOTO JIP 5,9,10
JMCCONMALHS U MOHHBIA | oGmena. CocTaBlicHHE peakuuii HMOHHOrO OOMeHa myTeM
o0MeH COCTABJICHUS UX ITOJIHBIX U COKPAILICHHBIX NOHHBIX YPABHEHUM.

l'unponu3 coneld. 3HaueHWE TUAPONHM3a B OHOIOTHYECKUX

0OMEHHBIX nporeccax. [Ipumenenue TUIPOJIN3a B

MPOMBIIUIEHHOCTH.

IIpakTH4yeckoe 3aHsATHE

HccnenoBanne  cpeabl  pacTBOpPOB  cosiel, 0Opa30BaHHBIX

CHWJIBHBIMU U CJIA0BIMU IPOTOJIUTAMHU, U UX pEaKLUil ¢ pacTBOpaMu

HIeNI04r U KapOoHaTa HaTpHUs.

JlabopaTropHble 3aHATHUS

JlaboparopHass pabota «Peakuuu ruaponusa». HccnemoBaHue

Cpelbl PacTBOPOB COJieH, 0Opa30BaHHBIX CHIIBHBIMH M CIIA0BIMHU

MPOTOJIUTAMH, U MX PEaKIUi C pacTBOpaMH IIENI0OYH U KapOoHATa

Hatpusi. COCTaBJICHUE PEaKIMi THAPOIN3a COJICH.
Pa3nen 3. CTpoeHue u CBOiicTBAa HEOPraHUYECKUX BENIECTB
Tema 3.1. Coaepxanue y4eOHOro MaTepuasa OK 01, OK 02
Knacendukarms, [IpenMer HeoOpraHm4yeckol XMMUU. B3auMOCBSI3b HEOPraHUYECKUX JIP 5,9,10
HOMCHKJIaTypa 1 | gemectB. Knaccuukanus Heopranndeckux BeuiecTs. [Ipocteie u
CTPOCHHUC cloXHble BemecTBa. (OCHOBHEBIE KJACCHI CJIOXKHEIX BEIIECTB
HCOPraHH9CCKUX (oxcuapl, THUOPOKCHUIBL, KHUCIOTHI, conn). Homenknarypa u
BCIICCTB Ha3BaHME HEOPraHMYECKUX BEIIECTB MCXOId M3 UX XUMHUUYECKOMN

(GOpMyIbl MM COCTABICHHE XMMHUYECKOH (OPMYNBI MCXOIS W3

17




Ha3BaHMS BEUIECTBA IO MEXIYHAPOIHOM WM TpPUBHAILHOM
HOMEHKJIATYypE.

Mexmonekynsipable  B3aumonedcTBus.  Kpucrammoruapartsl.
ArperatHble  COCTOSIHUSI ~ BemiectBa. Kpucramimueckue U
amopdHble  BemiecTBa. TUIBl  KPUCTAUIMYECKUX  PEIIETOK
(aToMHast, MOJIEKYJIsIpHAs, MOHHAs, METa/NINYecKasi). 3aBUCUMOCTb
¢buznyecKux CBOWCTB BEIIECTBA OT THIA KPUCTAILIMYECKON
pemetku. [IpuamHbl MHOTOOOpPa3Ms BEILIECTB.

CoBpeMeHHbIE NPEACTABICHUS O CTPOCHUM TBEPABIX, KUAKUX U
ra3000pa3HbIX BemecTB. JKUJIKNEe KPUCTAILIBI.

IIpakTH4yeckoe 3aHATHE

Pemenue 3amay Ha pacueT MaccoBOW J0JIM (Macchl) XUMUYECKOTO
3JIeMeHTa (COeMHEHHMsI) B MOJIEKYJIe (CMECH).

Pemenne  mpakTHdecKMX ~— 3alaHUN Mo  Kiaccuukanum,
HOMEHKJIAaType U XHUMHUYECKUM (opMmyiaM HEOpPraHUuYEeCKUX
BEIIECTB Pa3JIMYHBIX KJACCOB (HA3bIBAaTh U COCTABIATH (POPMYIIBI
XUMHYECKHX BEIIECTB, OMPEENATh MPUHAICKHOCTD K KJIAacCy).
Hcrounnku xuMuueckod wuHPopManuu (HaydyHas HU y4deOHO-
HayyHas JUTepaTypa, CpPeAcTBa MaccoBOM HH(MOpMAalNU, CETh
WUntepuer u gpyrue). Iloumck wuHbopmanuu 1o Ha3BaHUAM,
uaeHTU(GUKATOpaM, CTPYKTYPHBIM GopMyam.

Tema 3.2. ®usuko-
XMUMHYECKHE CBOKMCTBA
HeopFaHI/I‘—IeCKI/IX
BEILIECTB

Coaep:xxanue yueOHOro MaTepuaJia

Mertamnel.  OOmme ¢Qusnueckue M XMMHUYECKHE CBOWCTBA
MetauioB. CrnocoObl  MONydeHWs. 3HAYCHHE METAIOB |
HEMETAJUIOB B MPUPOAE M JKU3HEIEATEIBHOCTH YEJIOBEKa H
opranu3mMoB. Koppo3us meTamioB: BHIbI KOPpPO3WUH, CIIOCOOBI
3alUThl METAJJIOB OT KOPPO3HUH.

Hemeramnsl. OOmue ¢Qusnyeckne W XUMUYECKHE CBOWCTBA
HeMeTauloB. Tunuynele cBouctBa MmertawuioB IY— YII rpymm.
Knaccudukanmst w HOMEHKJIaTypa COCIMHEHHH HEMETaJIOB.
KpyroBopoTbl GHOT€HHBIX AJIEMEHTOB B IPUPOJIE.

XHWMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHUX
BEIIECTB (OKCUIOB, TUIPOKCUIOB, KHUCIOT, COJIEM U Jp.).
3aKOHOMEPHOCTH B M3MEHEHHWHU CBOWMCTB NPOCTHIX BEIECTB,

OK 01, OK 02
JIP 5,9,10
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BOJOPOAHBIX COCHHHCHHﬁ, BBICHIUX OKCHUJIOB U THAPOKCHU/IOB.

IIpakTnyeckoe 3ansiTue

CocraBieHHe YypaBHEHUH XHMHUYECKUX peEakUUd C YydacTUEM
IPOCTBIX M CIOXHBIX HEOPraHWYECKHUX BEILECTB: OKCUIOB
METaJUIOB, HEMETaJUIOB u aM(OTEPHBIX JJIEMEHTOB;
HEOPraHMYeCKUX  KHUCJIOT,  OCHOBAaHMM U aM{(OTEpHBIX
TUAPOKCUIOB, HEOPraHMYECKUX COJIEH, XapaKTepU3YIOIIUX HX
CBOMCTBA.

PemreHne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUN
Ha CBOMCTBA U NOJYyYEHUE HEOPraHUYECKUX BELIECTB.

JlabopaTropHble 3aHATHUS

JlaboparopHass pabota «CBOHCTBa METaUIOB U HEMETAJIOBY.
HCCHGI{OB&HI/IG (1)I/I3I/ILIGCKI/IX U XUMHUYECKUX CBOUCTB METAJLIOB U
HEMETaJUIOB. Perienne sKcrepruMeHTABbHBIX 3a/lad 10 CBOMCTBAM
XUMUYECKHM  CBOHCTBAM  METaNIOB ¥  HEMETAJJIOB,  IIO
pacro3HABAaHUIO W TOJYYCHUIO COCJUHEHHH METaluloB H
HEMETAJJIOB.

Tema 3.3. | Conep:xkanne yueOHOro MaTepuajia OK 01, OK 02, OK 04
[TpounsBoacTBo OO0ue npeacTaBieHUsT O MPOMBIIIJIEHHBIX COCO0aX MOTy4eHUs JIP 5,9,10
HEOpPraHUYECKUX XUMHYECKHX BEIEeCTB (Ha MpUMepe MPOMU3BOJACTBA aMMMAKa,
BEIECTB. 3HAYEHUE U | CEPHOU KUCIIOTHI).
[IPUMEHEHUE B Uepnas m uBetHas Mmetautyprus. l[IpakTtudeckoe npuMeHEHHE
ObITY u Ha | JIEKTpOJIM3a Ul TOJyYEHUS IIEIOYHBIX, HIEIOYHO3EMENBHBIX
IIPOU3BOJICTBE METaJIJIOB U almtoMUHUS. CTEKJIO M CUJIMKATHAS IPOMBILIUIEHHOCTD.
[Tpobaema 0TX010B M TOOOYHBIX TPOITYKTOB.
IIpakTHyeckoe 3aHsATHE
Pemenne  npakTUKO-OPUEHTHPOBAHHBIX  3aJlaHUd O  POJH
HEOPraHMYEeCKON XMMHMH B Pa3BUTUU MEIUIMHBI, CO3/IaHUN HOBBIX
MaTepUajoB (B CTPOUTEINILCTBE u ap. OTpacisix
MIPOMBIIIIIEHHOCTH), HOBBIX HMCTOYHUKOB SHEPTUu
(anbTepHATUBHBIE HCTOYHUKM HHEPIUH) B pEIICHUH MpodiieM
9KOJIOTUYECKON, YHEPTETUYECKON U TTUIIICBOI 0€30MMacCHOCTH.
Pa3nes 4. CTpoeHue U CBOIiCTBA OPraHNYeCKHUX BellleCTB
Tema 4.1. | Conep:kaHue y4eOHOT0 MaTepuaJia OK 01
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Knaccudukanus,
CTpOEHUE "
HOMEHKJIaTypa
OpPTaHHYECKUX BEIICCTB

[Ipenmer oprann4eckol XMMHHA. B3anMOCBSA3b HEOPraHUUYECKUX U
OpraHUYECKHUX BEIECTB.

XVMMHYECKOE CTPOCHHME Kak IOPSAOK COEOUHEHHS aTOMOB B
MOJIEKYJIE COIJIaCHO HUX BaJ€HTHOCTU. OCHOBHBIE IOJIOXKEHHUS
TEOPUU XUMUYECKOTO CTPOEHUS OPraHUYEeCKUX coequHeHU A.M.
byrnepoBa. VYrieponaHblii CKeNeT OPraHUYECKOM MOJIEKYJIBL.
MosnekynsipHble M CTPYKTYpHBIE (pa3BepHYTbIE, COKpAIEHHBIE)
XUMHYeCKHe (OpMyJbl. 3aBUCHMOCTh CBOICTB BEIIECTB OT
XUMHUYECKOTO CTPOEHMS MOJeKyld. HM3omepus U  HU30MeEphI
(cTpyKTypHas, reOMETPUYECKAs (uMc-TpaHC-U30MeEpHS).
KpaTHOCTb XMMHUYECKOH CBS3H.

ITonsiTne 0 (byHKIMOHATBHON rpyIIIE. ITpuHIMIIBL
KJaccu(UKaluy OpPraHUYeCcKUuX coeluHeHuid. MexayHapoHas
HOMEHKJIaTypa W MPHUHLMIBI HOMEHKJIATyphl OpPraHUYecKuX
COE€IMHEHUI.

HpaKTI/I'{eCKOC 3aHATHE

HomeHknatypa OpraHMYeCKHX COEAMHEHHUH OTHENIBHBIX KJIACCOB
(HachlILIEHHbIE, HEHACBIIIEHHbIE U apOMaTUYECKHUE YIIIEBOAOPOIBL,
CHHPTHI, (EHOINBI, aJdbJAErH/bl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U
nap.) CocraBieHHEe TMOJHBIX M COKPAIlEHHBIX CTPYKTYPHBIX
(dopMys1 OpraHMYECKUX BELIECTB OTICNIBHBIX KJIAcCOB, UCHOJb3Ys
X Ha3BaHUSA 110 CUCTEMaTH4YECKOM HOMEHKiarype. Pacuersl
npocreiiniel (GopMysIbl OPraHMYECKOM MOJEKYJbl, HCXOIsi U3
AJIEMEHTHOTO cocTana (B %).

JIP 5,9,10

Tema 4.2. CsoilicTBa
OpTraHUYECKHUX
COEIMHEHUN

Coaep:xanue yueOHOro MaTepHaJia

PU3NKO-XMMHUYECKHE CBOWCTBA OPraHMYECKUX  COCOUHEHUH
OTHENBHBIX  KiaccoB  (0cOOEHHOCTH  Kiaccuukaumum |
HOMEHKJIATYpbl BHYTPU KJlacca; FOMOJOTHYECKHH psig U oOIias
dopmyna; wu3oMepus; (HUIMUECKHE CBOMCTBA; XUMHUYECKUE
CBOMCTBA; CIIOCOOBI TTOTYUCHUS):

— TpedenbHbIE yriaeBogopoabl. ['opeHne MeraHa Kak OJUH W3
OCHOBHBIX MCTOYHHMKOB TE€IUIa B IPOMBIIUIEHHOCTH U OBITY.
CBolicTBa NPUPOJHBIX YIIEBOIOPOAOB, HAXOXKIEHUE B IPUPOJIE U
IIPUMEHEHHUE AJIKaHOB;

OK 01, OK 02
JIP 5,9,10
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— HeIpeAelIbHbIC u apoOMaTUYECKHE YTJI€BOJOPOBI.
[TonuMepuszanuss H3TWIEHA KAaK OCHOBHOE HAIPABJIEHUE €ro
HCIIOJIb30BaHUS. I'openue aneTuieHa KaK HMCTOYHHK
BBICOKOTEMIIEPATYPHOT'O IIJIAMEHM JJISI CBAPKHU M PE3KU METAILJIOB;
— KHUCITIOPOJICO/IEPIKALUE COSAMHEHHSI (CIIUPTHI U IPOCTHIE APUPHI,
(deHONbI, aNbAETHIbl W KETOHBI, KapOOHOBBIC KHUCIOTHI U WX
npousBoaHbe). [IpakTHueckoe mNpUMEHEHHE ATHIICHIIMKOJIS,
TIULEPUHA, (denoura. [Ipumenenue dbopmainberuia,
aleTalbAeruia, YKCYCHOM KHUCIOTBbl. Mblla Kak COJIM BBICIIHUX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOKWCTBA MBLIIA;

— a30TcolepiKallie COoeIuHEHUs (aMUHBI M aMHHOKHCIOTHI,
OenKn).

Knaccudukanms ©  0OCOOCHHOCTM OpPraHMYECKUX  PeaKIuil.
Peakumonnbie nentpol. Pagukainel. [lepBoHavyalibHbIE MOHATHS O
TUIAX U MEXAHU3MaxX OPraHUYeCKUX peaKIul.

HpaKTI/I'{eCKOC 3aHATHE

Pelmenue 1enoyexk npeBpalleHuii Ha TeHETUYECKYIO CBSI3b MEXKIY
KJIACCAMH OpPraHUYECKHUX COEAVMHEHUMN C COCTABICHHEM Ha3BaHUM
OpraHUYeCKUX COCIMHEHUM o TPUBHAIILHON U
MEXIYHAPOJAHOW CHUCTEMaTH4YeCKOM HOMEHKIaType. Pemenue
pacyeTHBIX 3a7a4 II0 YPAaBHEHUsAM pPEakUUh C y4acTUEM
OpPraHNYECKHUX BEIIECTB.

JlabopaTopHbIe 3aHATHS

JlaGopatopnast pabdota «llomydeHuwe HJTHIEHA W HW3YYCHHE €T0
cBoiicTB». IlomydeHnue »THieHa W3 3TaHONAa B JAOOpaTOpPHUHM M
U3y4eHUE ero PU3NYecKuX U XUMUYEecKuX cBOicTB. CocTaBieHue
peakuuii NPUCOETUHEHUS M OKUCICHUS Ha TNpHUMEpe STHIICHA.
Pemenne PACUCTHBIX 3aaa4 C HUCIIOJIB30BAHHWEM IIJIOTHOCTHU I'a30B

110 BOJIOPOJIY U BO3IYXY.

Tema 4.3.
Opranunueckue
BEILIECTBA
KU3ZHEEATEIIbHOCTH
YeJI0BEKA.

Conep:kaHue y4eGHOr0 MaTepuaJjia

buooprannueckue coenunenus. [IpuMmeHeHune u OumoIOrHYEcKast
ponb yrineBoaoB. OKHUCIIEHHE YIJIEBOJAOB — HCTOUYHUK HSHEPrHU
JKHUBBIX OpPraHU3MOB. O6HaCTI/I NPpUMCHCHUA aAMHUHOKHCIIOT.
IIpeBpamienusi OenKOB THIM B OpraHu3Me. buosormdeckue

OK 01, OK 02, OK 04
JIP 5,9,10
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[IpousBoACTBO U
MIPUMEHEHUE
OPTraHWYECKUX BEIIECTB
B [IPOMBILIJICHHOCTH

byakuun  OenkoB. buonormyeckue QyHkmuu kupoB. Ponb
OpraHMYecKOl XMMHHM B  pPEUICHHH MpoOJieM  MHUIIEBOH
0e30MacHOCTH.

HyknenHnoBble KHCIIOTBI: cocTaB W cTpoeHue. CTpoeHue
Hykiaeotu1oB. CoctaB HykinenHoBbeiX kucioT (JJHK, PHK). Poms
HYKJICMHOBBIX KUCJIOT B KU3HEIEATEIbHOCTH OPTaHU3MOB.
[Ipon3BOACTBO OPraHMYECKUX BELIECTB: ITPOU3BOJACTBO METAHOJA,
nepepabotka HedTu. [loaMdTHICH Kak KPYIMHOTOHHAKHBINA
MPOAYKT XHMMHYECKOro Mpou3BojcTBa. lIpumeHeHue sTuiieHa.
[Ipou3BOACTBO M MPUMEHEHHE KayuyyKa U PE3UHBI.

CHUHTETHYECKME M HCKYCCTBEHHBIE BOJIOKHA, WX CTpPOEHHUE,
CBOMCTBA. [IpakTueckoe HCIIOJIb30BAHUE BOJIOKOH.
CuHTeTHYeCKHe MIICHKU: 30U AJI IPOBOJOB, MEMOPAHbI AJIs
ONPECHEHHUS BOJIbI, 3AlIUTHBIE IUICHKU JJII aBTOMOOMIIEH,
IJIACThIPH, XUpPyprudyeckue MoBaA3ku. HoBble TexHOnoruu
JATBHEHIIIETO COBEPIICHCTBOBAHUS TTOJIMMEPHBIX MaTEpPUAJIOB.
Ponb oprannyeckoil XMMUU B PeLIEHUU MPOOJIEM dHEPTeTUUYECKOM
0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, CO3/JaHHH HOBBIX
MaTepHaioB, HOBBIX MCTOYHUKOB DSHEPruM (aJIbTepHATHBHbBIC
VMCTOYHUKHU DHEPTHH).

IIpakTH4Yeckoe 3aHATHE

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 33JaHUM 10 COCTABJICHUIO
XUMUYECKUX PEAKLUUN, OTpa)arolUX XHMHUYECKYIO aKTUBHOCTb
OpPraHMYECKUX COEIUMHEHUI B pa3IMYHBIX cpenax (MpUpOIHBIX,
OMOJIOTHYECKUX, TEXHOT€HHBIX).

Pasznen S. KunHernyeckume M TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS

XHMHYECKHX peaKIui

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MPOTEKaHUs
XUMHYECKUX PEaKIui

Conep:kaHue y4eGHOr0 MaTepuasa

Xumnueckue peakiuu. Kinaccupukanus XuMHUECKUX peaKifii: mo
¢dazoBoMy cocTaBy (TOMOTE€HHBIE U TE€TEPOTeHHBIE), TIO
UCIIOJIb30BaHUIO KaTtajmzaropa (kaTanuTHYecKue u
HEKATATUTUYECKHE).

CKOpOCTh peaklMy, €€ 3aBUCUMOCTh OT Pa3IM4YHBIX (HaKTOpPOB:
IPUPOJIBl PEATUPYIONINX BEIIECTB, KOHIEHTPAIIMH PEarupyronmx

OK 01, OK 02
JIP 5,9,10
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BEIIECTB, TemmepaTypbl (mpaBwio Bant-I'odda), mmomamu
PCaKIIMOHHONH TIOBEPXHOCTH, HAIW4MsA Katanmu3aropa. Poib
KaTaJIn3aTOPOB B MIPUPOJIC U MPOMBIIIICHHOM MTPOU3BOJICTBE.
DHeprus akTUBaui. AKTUBHPOBAHHBIN KOMILIeKC. Katanu3aTopsr
U Karanu3. Pojb KaTalm3aTopoB B MPHUPOJE U MPOMBIILICHHOM
POM3BOJICTBE.

IIpakTnyeckoe 3ansitue

N3yueHnne 3aBUCHMOCTHM CKOPOCTHM XMMHYECKOM pPEAKUUUA OT
KOHIEHTPAllUU pearupyrouMx BEUIECTB U TEMIIEPATYPHI.

JlabopaTropHble 3aHATHUS

W3ydyeHrne 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOW pEakiuu OT
KOHIICHTPAIlM  PEarupyromux BEHIECTB W TEMIIEPATypHI.
JlaGopaTopHas paboTa Ha BEIOOP:

1. JlabopatopHas paborta «OmnpeneneHue 3aBUCHIMOCTH CKOPOCTH
peakuuu  OT  KOHLIEHTPALlUM  pPEardpyrolluX  BEIIECTBY.
HccnenoBanne  3aBUCUMOCTH CKOPOCTH  peaKkIuu oT
KoHIeHTpanuu. OmnpeneneHue KOHCTAHThI CKOPOCTH PeaKluu
rpauuecKuM MeTOJIOM.

2. JIaGopaTtopHas paborta «OmnpeseneHrne 3aBUCUMOCTA CKOPOCTH
peakmuu  OT TeMIepaTypsl». MccienoBaHue 3aBUCHMOCTH
CKOPOCTH peaklMM OT TemIepaTypsl. Pacuer sHepruu akTuBaIuu
peaknuu. PerieHne NpPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
aHanu3  (aKTOpOB, BIUSIONMX HAa HM3MEHEHHE CKOpPOCTH
XUMHYECKOW PEaKIUU.

Tema 5.2.
TepMoguHamMu4eckre
3aKOHOMEPHOCTH
MPOTEKAHUS

XAMHYECKUX  PEaKLHUu.
PaBHOBecue
XAMHYECKUX PEaKUi

Coaep:xanue yueOHOro MaTepHuaJia

Knaccudukanus XUMHUUYECKUX peakluid: Mo TerioBoMy 3¢hdexTy
(9K30TEpMHUYECKHE,  SHIOTEpPMUYECKHE), MO0  00paTUMOCTH
(oO6patumble U HeoOpaTuMble). TernoBble AP(HEKThl XUMUYECKHX
peakuuii. Tepmoxumuueckue ypaBHeHusi. OOpaTUMOCTh PEaKIIHA.
XUMHUYECKOE pPABHOBECHME W €ro CMEIICHHE TMOoJ JCHCTBHEM
pa3nYHbIX (HaKTOPOB (KOHIIEHTpALUsl PEareHTOB MJIM MPOIYKTOB
peakuuy, AaBICHHE, TEMIIEpaTypa) JUIsl CO3JaHHUs ONTUMAJIbHBIX
YCIIOBUM NPOTEKAHUS XUMUYECKUX TTPOLIECCOB.

[Tonsitie 00 SHTambMu W SHTponuu. DHeprusi ['mbOca. 3akoH

OK 01, OK 02
JIP 5,9,10
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I'ecca u CJIICACTBHUA U3 HEIO. Pons CMCHICHHA PABHOBECHUA B
TCXHOJIOTHYCCKUX IPOoHcccax.

IIpakTnyeckoe 3ansitue

[Mpuntun Jle Illarense. BrusiHue pa3nuusbiX (PakTOpoB Ha
MU3MEHEHUE PABHOBECUS XUMHUYECKUX PEAKIIHN.

3aKOH  JEHCTBYIOIIMX MacC W  KOHCTaHTa XUMHYECKOIO
paBHOBECHS. Pacuersl PaBHOBECHBIX KOHLCHTpauui
pearupyromux BEIEeCTB M NPOAYKTOB peakuui. Pacuersl
TEIIOBOTO A (heKTa peaKIuu.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK HAa IIPUMEHEHUE
npuHuuna  Jle-Illatenbe 11  HaXOXAECHUS  HANPaBICHUS
CMEIICHHS PABHOBECHSI XUMHUECKOW PEaKINK U aHaIH3 (PaKTOPOB,
BIMSIONIMX HA CMEIEHUE XUMUYECKOTO PaBHOBECHSI.

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabota «/3yyeHue BIUSHUS pa3IMUHbIX (HaKTOPOB
Ha CMeEIIeHHWEe XHUMHUYecKoro paBHoOBecus». VccnenoBanue
BIIMSIHUS MU3MEHEHMSI KOHLEHTPALUK BEIIECTB, PEAKIUU CPENbl U
TEMIEpaTypbl Ha  CMEUICHHME  XHMHYECKOTO  PaBHOBECHS.
CpaBHEHHE  TIOJIyUEHHBIX  PE3yJbTaTOB C  TEOPETHYECKH
IIPOTrHO3MpyeMbIMH Ha ocHOBe npuHimna Jle [larense.

Pa3nes 6. /lucnepcHbie CHCTEMBbI

Tema 6.1. J{ucnepcubie
CUCTEMBI U (HaKTOpPBI UX
YCTONYMBOCTH

Conep:xxanue yueOHOT0 MaTepHaJia

Hucnepcuele cuctemsl. Komongnesle cucremsl. VcTuHHBIE
pPacTBOPBL.

PactBopenne kak (u3MKO-XMMUYECKHH Tmporecc. PacTBOpHI.
CrnocoObl mpurotoBieHus: pactBopoB. PactBopumocts. MaccoBas
JI0JI1  PacTBOPEHHOro BemecTBa. [lpenenbHoO  pomycTuMBble
KOHIEHTPAllUd U UX HCIOJb30BAaHHE B OILIEHKE 3KOJOTHYECKOU
0€30MacCHOCTH.

Knaccudukanus aucrnepcHbIX cucteM Mo cocrtaBy. CTpoeHHe u
(akTOpBsl YCTOHYMBOCTH JAUCHEPCHBIX cHUcTeM. Pacno3HaBaHue
UCTHHHBIX pacTBOpOB, KOJIJIOUAHBIX pacTBOpoB u
rpybonucnepcubix cucreM. CrtpoeHue wmuuemisl. PaccenBanue
CBETa IIPH INPOXOXKIECHUU CBETOBOIO Iy4Ka Yepe3 ONTHYECKH

OK 01, OK 02, OK 07
JIP 5,9,10
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HeoHOpoaHYIO cpeny (3ddexra Tunmans).

HpaKaneCRoe 3aHATHEC

Pemuienue 3a1ay Ha MPUTOTOBIICHUE PACTBOPOB.

Pemienue mnpakTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN Ha
JTUCTIEPCHBIE ~ CUCTEMBI,  HUCIIOJIb3yeMble B OBITOBOM U
MPOU3BOACTBEHHOM  JEATEIbHOCTH  YEJIOBEKa, C  IMO3ULIHMA
9KOJIOTUYECKOW O€30MacHOCTH TOCHEACTBUA M TPaMOTHBIX
petieHui mpo0seM, CBI3aHHBIX C XUMUEH.

UccnenoBanue  CBOMCTB  JAMCHEPCHBIX  CHUCTEM  JUISI  UX
UACHTH(DHUKAITIH.

Tema 6.2. JlaGopaTopHble 3aHATHSA OK 01, OK 02, OK 07
UccnenoBanue croiicts | JJaboparopnas pabora «[IpuroroBnenue pacTBOPOBY. JIP 5,9,10
JMCTIEPCHBIX CUCTEM [TpuroroBneHue pacTBOPOB 3aaHHOM (MOJISIpHON) KOHIIEHTPALUU
JUISL UX UIeHTUUKauuy | (C  MpaKTUKO-OPUEHTUPOBAHHBIMU  BOIIPOCAMH), OIpE/EIeHHE

Cpezbl BOJHBIX PACTBOPOB.

JlaGopaTopnast pabora «lMcciaenoBaHue AUCTEPCHBIX CHCTEMY.

[TpuroroBneHre W U3y4eHHE CBOMCTB JMCIEPCHBIX CHCTEM

pasHBIX BHJIOB: CYCIICH3HMH, dMYJIbCHH, KOJUIOMJHOTO DPacTBOpA.

CpaBHEeHHE CBOWCTB MCTUHHBIX U KOJUIOMAHBIX PacTBOPOB,

BBISIBIICHHE OCHOBHBIX Pa3IMYMid MEXTy HUMH
Paznen 7. KayecTBeHHble peakuuu OOHApPY:KeHUS] HEOPraHMYECKHX M OPraHMYecKHX
BelleCTB
Tema 7.1. | IlpakTHYecKoe 3aHATHE OK 01, OK 02
ObnapyxeHue KauecTBeHHBIE  XMMHUYECKHE  PEAKLIWH, XApPAaKTEpHbIE  JUIA JIP 5,9,10
HEOpraHMYEeCKUX OoOHapy>KeHHsI HEOPraHMYECKUX BEIECTB (KaTHOHOB M aHHOHOB).

KaTHUOHOB 1 aHHMOHOB

CocraBrieHne ypaBHEHHH peakiuii oOHapyxkeHusi KaTuoHoB [-VI
TPy ¥ aHWOHOB, B T.4. B MOJIEKYJIIPHOI U MOHHOH (opMax.
Peakiun oOHapy)KeHHsS HEOPTaHWYECKUX BEIIECTB B peaIbHBIX
00BEKTaX OKPYXKAIOUIEH CpeIbl.

JlabopaTopHble 3aHATHS

ObHapyxeHne HeopraHmdeckux BeuiecTB (katnoHoB [-VI rpynn
WIA aHHUOHOB) C HCIIOJIb30BAaHHEM KaYeCTBEHHBIX aHATMTUYECKUX
peaKIui.

JlaGopatopHass pabota Ha BbIOOp: 1. JlaGoparopnas pabota
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«Ananutnueckue peakuuu katuoHoB [-VI rpynm». [IpoBenenue
KAUeCTBCHHBIX PEAKIMA, HCIOJIB3yeMbIX [UIsi OOHApYKCHHUS
KaTHOHOB | rpymmbl (Kanmus, HATpusa, MarHus, aMmmoHus), I
rpynnsl Ha npumepe Oapus, Il rpynnel — cBuHua, IV rpynmsr —
amromunms, V rpynmsl — xene3a (II u III), VI rpynmel — Hukens.
Onucanue HaOJIIOMaEMBIX SBJICHUH U COCTaBICHHUE XMMHUYECKHUX
peaKkIui.

2. JlabopaTtopHasi paboTa «AHAJIUTHYECKHUC PEAKIIMH AHUOHOBY.
[IpoBeneHne KAaYeCTBEHHBIX pEAKLMM, HCIOIb3YEMbIX IS
oOHapyKeHHsl aHHOHOB: KapOonarta, ¢ocdara, cynbdara,
cyneduaa, HUTpara, xjopuaa u ap. OmnucaHue HaOIIOAAEMBIX
SIBJIEHUW M COCTABJIEHUE XMMHYECKUX PEAKIUN.

Tema 7.2.
O6nHapyxeHnue
OPraHMYE€CKHUX BEIIECTB
OTJICIBHBIX KJIACCOB C
HCIOJIb30BaHUEM
Ka4eCTBEHHBIX PEaKIU

IIpakTH4yeckoe 3aHsATHE

KauecTBeHHBIE = XMMUYECKHE  pEaKLHMH, XapaKTEpPHbIE  JIs
OoOHapyXeHHsI OTIENbHBIX KJIACCOB OPraHMYECKUX COCAMHECHMIA:
(deHoNOB,  ambJerujoB,  Kpaxmajia, yKCYCHOM  KHCIOTHI,
aMHUHOKHUCIIOT U Jp.

Henatypanust 0e7TKOB NPU HArPEBAHUH, IIBETHBIE PEAKIIMK OCITKOB.
CocraBnenue Ka4eCTBEHHBIX peaxkuun OoOHapyKEeHHUS
OPraHUYEeCKUX COCTMHEHUN OTAEJIBbHBIX KJIaCCOB.

JlabopaTopHbie 3aHATHS

OOHapyxeHre OpPraHMYECKUX COEJIMHEHUN OTIENIbHBIX KJIACCOB.
JlaGopatopHasi paboTa Ha BEIOOP:

1. JlabopatopHast pabota «KauecTBeHHbIE peaKIIUu Ha OT/ACIbHbIE
KJIACChl OPIraHUYECKUX BEILIECTBY.

2 IlpoBeneHMe KayeCTBEHHBIX PEAKLINN, HCIOIb3YEMBIX IS
OOHapy>KEeHHsI OPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB:
deHoNnoB,  aJdbAETHAOB, Kpaxmajga, YKCYCHOHM  KHCIOTHI,
aAMHHOKHUCIIOT, O0enKkoB U Ap. Onucanue HaOI0JaeMbIX SIBICHUH U
COCTaBJIEHHE XMMHUECKUX peakiuil u/mnu cxem. 2. JlaboparopHas
pabora «KauecTBeHHBI aHAIN3 OPraHUYECKUX COCTUHEHUH I10
(GyHKUMOHAIBHBIM  rpynmam». lIpoBeneHue  KadecTBEHHBIX
peaKkuuii, HCHOJB3YEeMBIX JUIsl PACMO3HABAHUS OPraHMYECKUX
BEIIIECTB OTAEIbHBIX KJIACCOB MO (DYHKIIMOHAJIBHBIM IpyNIaM: Ha

OK 01, OK 02
JIP 5,9,10
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npuMepe aMHUHOKHUCIOT M KapOOHOBBIX KHCJIOT, CIIHUPTOB U
dbeHoNoB, ampACTUAOB W KeTOHOB. OmnucaHwe HaOII01aeMbIX
SIBJICHUI Y COCTABJICHHE XMMUYECKUX PEAKIHIA W/WIIN CXEM

CamocrosiTesbHas pabora 39
IIpomeskyTounas JAnddepenuupoBanublii 3auet 2
arrecTauus

Bcero: 117
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3. YCJOBUS PEAJIM3ALIMU YYEFHOU JUCHUIJIAHBI

3.1 TpeGoBaHusl K MUHUMAJIbHOMY MAaTEePHAJIbHO-TEXHHYECKOMY 00eCIeYeHH0:

Jliia peanuzanuy TporpaMMbl JUCHUIUIUHBI XUMHS UMEIOTCS:

Kabuner xumuu. Jlaboparopus xumuu (Nel15)

CrneuunanusupoBanHas yuyeOHas meOenb: pabouee MECTO MpenojaBaTelis; YUeHUUYECKUe
CTOJIbl — OJJHOMECTHBIE 2 IIT.; YYEHUYECKUE CTONIBI — IBYXMECTHBIE 17 mIT.;

JI0OCKa MapKepHasi cTallMOHapHasi; J0CKa MapKepHas MepeHOCHast; CTybs 36 HIT.; mKaQbl
2 WIT.; IEMOHCTPAIMOHHBIN cTOIN | mT.;

Texnuueckue cpenctsa o0ydeHUs:: MyJIbTUMEIUNWHBIM MPOEKTOP CTAllMOHAPHBIM; SKpaH
NpOEeKIMOHHBIHN (pa3mep He MeHee 1200 cm); HOYTOYK;

JlaGopaTopHoe o0opy0BaHNE U MEOEITb:

BBITSDKHOW mKkap — 1 mT., mkad I8 XpaHeHHS XUMHUYECKHUX PEeakTHBOB — 1 ImT.,
JIBYXMECTHbBIE y4eHUYECKHe JiabopaTOpHbIe CTOJIBI C HAJACTPOMKONM M C TMOJBOAKON
AJIEKTPOIHEPIUM — 7 IIT.,

[leyaTHble HarIsAHBIE TOCOOUS: TaOIHIIA PACTBOPUMOCTH, Nepuoanueckas tadnuua J1.1.
Menzeneesa 2 MTYKH, JEKTPOXUMUYECKUHN PsiJi HAPSYKEHUN METAJUIOB.

XUMUYECKHE pEaKTUBbI

Xumunyeckass nocyna: anmapat Kumnma-2 mr, npodupku — 20 IT., IITATUBBL IS
npobupok — 14,, nepxkatenu s NpoOUpoK — lIIT., ITATUBBL VIS CYMIKH Mpodupox — 10 miT.,
KOJIOBI cTeKIIsTHHBIC — 10 mT., Habop TaOIHI], KOJOBI IJIOCKOOHHBIE — 6 IIT., KOJIOBI MEpHBIC — 5
IT., KOJIOBI KPYTTIOJIOHHBIE — 2 IIT., KOJOBI UIMHAPUYECKUE — 3 IIT., CTEKISSHHBIE €MKOCTH JIs
pacTBOpoB — 15 1IT., MEpHBIE HUIMHIPBI — 5 IIT.

3.2. UnpopmannoHHoe obecrniedeHne peajn3alui NporpaMmbl

3.2.1. OcHoBHas JuTEpaTypa
labpuensn, O.C., Xumusa. 10 xmacc (bazosbiit): yueOnuk / O.C. I'abpuensn, W.T.
Octpoymos, C.A. CnankoB. — Mocksa: [Ipocsenienue, 2022. — 128 c.
labpuensu, O.C., Xumusa. 10 xmacc (basosewrit): yuebnuk / O.C. I'abpuensn, WN.T.
Octpoymos, C.A. CnankoB. — Mocksa: [Ipocsemnienue, 2023. — 127 c.

3.2.2. lonoTHUTEBHASI IUTEPATypa

I'munka, H. JI., O6mas xumus. : yuebnoe nocoodue / H. JI. 'muaka. — Mocksa : KnoPyc,
2024. — 749 c¢. — ISBN 978-5-406-12565-6. — URL.: https://book.ru/book/951751. — Tekcr :
JJIEKTPOHHBIN.

bopucos, A. H., Xumus : yueonuk / A. H. bopucos, E. C. Octpornsigos, T. b. boiiioga,
JI. TI. ApnameBa. — Mocksa : KaoPyc, 2024. — 331 c. — ISBN 978-5-406-11987-7. — URL.:
https://book.ru/book/950237. — TekcT : 37eKTPOHHBIIA.

Caenko, O. E., Xumus (ans HexuMu4eckux crienuanbHocTeil) : yueonuk / O. E. Caenko.
— MockBa : KwuoPyc, 2023. — 304 c. — ISBN 978-5-406-11295-3. — URL:
https://book.ru/book/948704. — TekcT : SNEKTPOHHBIHA.



4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHON
JUCHHUIIJINHBI
KoHTpons u olLEHKa pe3ylbTaTOB OCBOCHUS O0IIE00pa30BaTENbHON JAUCIUILUINHBI
pacKpbIBalOTCA Yepe3 AUCHUILTUHAPHBIE Pe3yJbTaThl, HANpaBICHHbIE Ha (OPMUPOBAHHUE OOIINX
U Tpo(hecCHOHANBHBIX KOMIIETEHIIMH 110 pa3/esiaM U TeMaM COoJiepKaHus yd4eOHOro MaTepuaa

Oob6masi/mpodeccnoHabHasA Pazpen/Tema THI OLIeHOYHBIX
KOMIIeTEeHIUA MepOonpUsTHI

OK 01. Bwibupars cnoco6s! | P 1, Temsr 1.1, 1.2 [IpakTuyeckue 3a1anus

peleHust 3aga4d | P2, Temnr 2.1, 2.2 TecToBrIe 3aMaHus

npodeCcCHOHAIbHON P 3, Temsr 3.1 — 3.3 HuddepennmpoBaHHbIf

JIeITEeIILHOCTH P4, Temp1 4.1 —4.3 3a4eT

MPUMEHUTEIBHO K pa3audyHbiM | P 5, Temsr 5.1, 5.2

KOHTEKCTaM P 6, Tema 6.1

P7, Temr1 7.1, 7.2

OK 02. Ucnonrs3osars | P 1, Tema 1.2
COBPEMEHHBIC cpenctea | P 3, Temsr 3.1 — 3.3
TOMCKa, aHajm3a ul| P4, Temrr4.2,4.3
uHTepnperanuu uHopmarnuu | P 5, Temsr 5.1, 5.2
u uHpopmanuonnsie | P 6, Tema 6.1
TEXHOJIOTHH I BeInojHeHus | P7, Temsr 7.1, 7.2
3a1a4 npodeccHoHATEHOM
JIEATEITbHOCTH

OK 04. O¢ddextusno | P 3, Tema 3.3
B3aMMO/ICHCTBOBATh u| P4, Tema 4.3
pabotatb B KOJUIGKTHBE U
KOMaH/Ie

OK 07. CopeiictBoBath | P 6, Tema 6.1
COXPAaHEHHIO  OKpPYXKaIoIeu
Cpelbl, pecypcocOepexeHHIO,

IPUMEHSTh 3HaHUS 00
U3MEHEHHN KJIMMara,
IIPUHIUIIBI OepeXIIMBOTO

IpOU3BOJCTBA, 3(P(HEKTUBHO
JIECTBOBATh B YPE3BbIYANHBIX
CUTYalUsIX
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IIpunoxenue k PITY ][]
[TpodeccuonanpHas oOpazoBarenbHass aBTOHOMHAss HEKOMMEpUYecKasi OpraHu3aIus
«CTOMNYHBINA OU3HEC KOJUIEIK

POHJ OHEHOYHbLIX CPEACTB

10 JUCIUTUINHE Xumust

CrnenuanbHOCTD 20.02.02 3amura B 4pe3BbIYAMHBIX CUTYALIHUIAX

Womkap-Ona
2021 .
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1. ITacnopT oHIAa OLIECHOYHBIX CPEACTB

1.1 ObsacTh NPpUMeHEHUA

®onn oneHouHbIX cpenactB (namee — @OC) il TEKYIIETO KOHTPOJS yCIEBAEMOCTH M
IIPOMEKYTOYHOM aTTECTAlMM IpeJHA3HAYeH Ul OLICHWBAHUSA 3HAaHUM, YMEHWH, YPOBHSA
c(hOpMUPOBAHHOCTH KOMIIETCHIIMI oOydarommxcs 1o cnenuaibHocTd 20.02.02 3ammra B
YpE3BbIYANHBIX CUTYALMSIX, 110 AUCIHUIUITMHE «XUMUA).

®OC cocraBnen Ha ocHoBe @I OC COO/ ®IOC CIIO, pabouedt mporpaMMbl
JTUCUUTLITUHBL «XuMUs».

[IpomexyTouHas  arrectaqusi [0  JUCLHUILTUHE

npenycMoTpeHa B (opme

QG GepeHIIMPOBAHHOTO 3a4eTa.

1.2 IlnanupyemMble pe3yJbTAThl 0CBOCHHA Y4eOHOH IMCIUTIMHBI.

®OC mo3BonsteT OIICHUTH PE3YIbTAaThl OCBOCHUA y‘Ie6H0fI JUCHUIIIIMHBI B COOTBCTCTBHUH

¢ TpeOOBaHMUAMHU paboYeil MPOTrpamMMBl.

Koa IIK,OK

OGuie pe3yIbTaThl

III/ICIII/IH.]II/IHapHLIe
pe3yabTaThbl

OK 01.
CIIOCOOBI
3a71a4
poheCcCHOHATILHOM
IEeSTENbHOCTH
IPUMEHHUTEIBHO K
Pa3ITUYIHBIM
KOHTEKCTaM

Br16upath
peLeHus

B 4acTH
BOCITUTAHMUS:

- TOTOBHOCTH K TPy,
OCO3HaHUE LEHHOCTHU
MacTepCTBa, TPYIOIIO0HE;

- TOTOBHOCTh K aKTHBHOH
JESITeTbHOCTH TEXHOJIOTUIECKOM
Y COLMAIbHON HAIPaBICHHOCTH,
CIOCOOHOCTh ~ WHHIIMHUPOBATH,
IUIAHUPOBATh U CAMOCTOSATEIHHO
BBITTOJIHATH TaKyIo
JeSITeNIbHOCTD;

- UHTEpEC K pa3InyuHbIM chepam
npodeccnoHanbHOM
NeSITeTbHOCTH,

OBnanenne
y4eOHBIMU
JEUCTBUSAMMU:
a) 06a30BbIE
JNENCTBHUS:

- CaMOCTOSTEIBHO
(bopMynMpoBaTh u
aKTyallu3upoBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBEHHBIN
NpPU3HAK WIM OCHOBAaHUS JUIA
CpaBHEHHUS, KiacCUPHUKAIUU U
0000I1IeHHS;

- OTIpEeNIeNSITh
NesITeIbHOCTH,

TPYIOBOTO

YHUBCPCAJIbHBIMU
IIO3HAaBaTCIbHBIMHU

JJOTHYECKHEC

e
3aJdaBaThb

- BJIQJETh CUCTEMON XUMUYECKUX
3HaHUH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIararolme TIOHATHUS
(XUMUYECKUI  DJIEMEHT, aToM,
9JIEKTPOHHAs 000JI0YKa aToMa, S-,
p-, d-3JeKTpOHHBIE OpOUTATH
aTOMOB, WOH, MoOJIEKYJIa,
BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIHHOCTb,
CTENEHb OKHCIICHUS, XUMUYECKas
CBSI3b, MOJb, MOJISIpDHAs Macca,
MOJISIDHBIA  00BEM, YTIIEPOAHBIN
CKeJIeT, (byHKIMOHATBHAS
rpynmna, pagdkal, H30MepHus,
U30MEPBI, TOMOJIOTUYECKUIN PSAI,
TOMOJIOTH, YTII€BOJOPOABL,
KHCIIOpOJI- M a30TcojepiKaline
COEIMHEHMS, OHMOIOTHYeCKU
aKTHBHBIC BellecTBa (YTJIEBOJIBI,
KUPBIL, Oenku), MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAIMYECKast
pelieTka, TUIbl  XUMHUYECKHUX
peakuuin (OKHCITUTENBHO-
BOCCTAHOBUTENbHBIE, 3K30- U
SHJOTEPMUUYECKHE, peakmumn
HOHHOTO  OOMEHa),  pacTBOp,
AJICKTPOJIUTHI,  HEJICKTPOIMTHI,
3JIEKTPOJIUTUYECKAS

¥ VKa3bIBAIOTCS TUIHOCTHEIE M METAIPEAMETHEIE pesynbTaThl 13 PT'OC COO (B mocnexneit pexakim ot 12.08.2022) B
oTriaroyibHOM opme, popmupyembie 0011e00pa30BaTENILHON ANCIUILINHOM

* NucrummnaapHsie (IpeaMeTHbIE) pe3ynbTaThl YKa3bIBAIOTCA B COOTBETCTBHHU C UX MOMHBIM nepedreM Bo ®I'OC COO (B
nocienneit penakuu ot 12.08.2022) mis 6a30BOT0 ypOBHS 00yUeHHS
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apaMeTpbl
JIOCTHKCHMS,
- BBISIBJISITh 3aKOHOMEPHOCTH M
MPOTUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHUSIX;

- BHOCUTh  KOpPPEKTHBBI B
JIeSITEIbHOCTD, OIICHUBATh
COOTBETCTBHUE pe3yIbTaTOB
LENIIM, OIICHUBATh pHUCKHU
MOCJIEICTBUN ACATEIBHOCTH;

- pa3BUBaTh KpEaTuBHOE
MBIILICHHE MpU  pEIICHUU
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIC HCCIICIOBATEIbLCKUC
JIEUCTBUS:

- BJAJIeTb HAaBBIKAMHU Yy4eOHO-
HCCICA0BATECILCKOM u
MPOEKTHOM JIESITEIIbHOCTH,
HaBBIKAMH paspenieHus
npobem;

- BBISBIISITH
CJICICTBCHHBIC
aKTYaJIM3UpPOBAThH 3ajaudy,
BBIABHUTaTh TUIIOTE3Y ee
pelieHusi, HaXOAUTh APTYMEHTHI
I J0Ka3aTelbCTBa  CBOHX
YTBEPKICHUM, 3a71aBaTh
rapaMmeTpbl u KpUTEPUH
pelieHus;

- aHAJIM3UPOBATh MOJIyYCHHbBIE B
xoJie peteHus 3aJa4n
pe3ybTaThl, KPUTHUYECKH
OIICHUBAaTh WX JOCTOBEPHOCT,
MIPOTHO3UPOBAaTh H3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTh 3HAHUS B
MO3HABATENIHHYIO u
MPAKTUYECKYIO obmactu
JKH3HEJCATCILHOCTH;

- YMETh MHTETPUPOBATh 3HAHMS
H3 pa3HBIX MPEAMETHBIX
oOJacreii;

- BBIJIBUTAaTh HOBBIE  UJIEH,
npeasiaraTh OpUTMHAJIbHBIE
TTOJXOBI U PEIICHUS;

- CIIOCOOHOCTH ux
HCIIOIL30BaHUS B
MO3HABATEIbHON WU COIHaIbHOMN
MPaKTHKE.

U KpUTEpPUH UX

MIPUYMHHO-
CBA3U u

TUccoanus, OKHCJIUTEIb,
BOCCTaHOBUTENb, CKOPOCTb
XUMUYECKON peakuuu,
XUMHUYECKOE paBHOBECHE),
TEOpUU U  3aKOHBI  (Teopus
XUMHUYECKOTO CTpOEHUSA
OpraHn4eckux Bemects A.M.
byrneposa, TEOpHUsI
3JEKTPOJIUTUYECKON
JUCCOLMAlMU,  NEPUOAUYECKUI
3akoH JI.JM1. MenneneeBa, 3aKoH
COXpAHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUU  SA3BIK XHMUH,
(bakTonoruueckue CBEIEHUs O

CBOMCTBAax, COCTaBe, IOJy4CHUH
U 0e30IacHOM HCIOJIb30BaHUU
Ba)KHEHIITNX HCOPTaHUYCCKUX U
OpraHU4Y€CKUX BCUICCTB B 6I>ITy u

PAKTUIECKOM JIEATEILHOCTH
YEJI0OBEKA;

- YMETh BBIABIATH XapaKTEPHBIC
HpI/I3HaKI/I nu B3aNMOCB3b

U3YYEHHBIX MOHATUN, IPUMEHATH
COOTBETCTBYIOLLIME IOHSATUS IIPU
OMMCAaHUU CTPOCHHUS U CBOWCTB
HEOPraHUYECKUX u
OpraHMYECKUX BEUIECTB M UX
IPEBpALECHUI; BBISIBIIATD
B3aUMOCBSI3b XUMHUYECKUX
3HAHUI c TOHATHSIMHA u
IIPEJICTaBICHUSMU JIPYTUX
€CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAaMMEHOBAHMS
COCIMHEHUN  MEXIyHApOIHOTO
cor3a TEOPETUYECKOMN 51
MIPUKJIATHON XUMHUU u
TPUBUAIIbHBIE Ha3BaHUs
BOKHEWIIIMX BEIIECTB (DPTHUJIEH,
alleTWIeH, TIJIMLEepuH, (eHol,
dbopmanbaeru, YKCyCHas
KHCJIOTa, TJIMLMH, YrapHbld Tas,
YTJIEKUCITBIN ras, aMMUAK,
raiieHass M3BECTb, HeEralmeHas
U3BECTh, IMUThEBas cojla U
JpPYTUX), COCTaBIATH (HOPMYJIBI
HEOpPraHUYECKUX u
OpPraHUYECKUX BELIECTB,
ypaBHEHUS XUMHUYECKUX
peakiuii, 0OBSICHATh MX CMBICI;

HUCIIOJIB30BaTh
XUMHUYCCKUX
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MOATBEPKIaTh XapaKTepHbIe
XUMUYECKUE CBOMCTBA BEIIECTB

COOTBETCTBYIOLIUMU
SKCIIEPUMEHTAMU M 3alUCAMH
ypaBHEHUH XHUMHYCSCKHX
peaKLHii;

- YMETh YCTaHABJIMBATh
MPUHAJIE)KHOCTh M3YYEHHBIX
HEOPraHUYECKUX n
OPraHUYeCKHUX BCILIECTB K
ONpeACICHHBIM KJlaccaMm n
rpymnmnam COCIMHEHUH,
XapakTepu30BaTh HX COCTaB U
BaXHEHIITHE CBOICTBA;

ONpeNeNIATh BUABl XUMHYECKHX
CBsi3e (KOBaJICeHTHAs, HWOHHAas,
MeTaJlIn4yecKas,  BOJOpOJHAs),
THUIBI KPUCTAJUIMYECKUX PEIIETOK
BEILECTB; KJIacCU(UIUPOBATH
XUMHUYECKHE PEAKLINU;

- chopMupoBaTH MpPEACTABICHUS:
0 MaTepHUaJIbHOM €IUHCTBE MUDA,
3aKOHOMEPHOCTSX u
II03HaBaEMOCTH SIBJICHUI
IOpUPOABI; O MeCTe W 3HAYCHHUU
XMUMUH B CUCTEME €CTECTBEHHbIX
HAyK U €€ POJii B 0OECTICUCHHH

YCTOMUYHBOTO pa3BuTHUs
YeJI0BEYECTBA: B pelIeHuu
npobiieM 3KOJIOTUYECKOH,
SHEPreTUYEeCKOM W MHIIEBOH
0€30IacCHOCTH, B Pa3BUTHHU

MCIHUIIMHBI, CO31aHuNn HOBBIX
MaTepuaJioB, HOBbBIX HCTOYHUKOB

SHEpIuu, B obecrieueHU N
panMoOHaIbHOTO
MIPUPOJIOTIONBE30BAHMUS, B

(OpMHUPOBAaHUN  MUPOBO33PEHUS
1 o0lIel KyJIbTypbl YeloBeKa, a
TaKkKe HKOJIOTHYECKU
00OCHOBAaHHOTO OTHOILUEHUS K
CBOEMY 3JI0POBBI0 U IIPUPOIHOMI
cpene;

- BJIQJETh CUCTEMON XMMHUYECKHUX
3HaHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIararome TTOHSITHS
(TOTIONMHUTENIBHO K CHCTEME
MOHATUH 0a30BOr0 YpOBHS) -
W30TOIIbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHME aToMa,
TUOpUAU3aIHS aTOMHBIX
opOuTaneit, xumudeckas cBsizb ("
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u , KpaTHBIE  CBSI3H),

MOJIIpHast KOHIIEHTpalus,
CTPYKTYpHast dopmyina,
HU30MEpHUs (cTpykTypHas,
reoMeTpryuecKas (umc-TpaHc-

U30MEpHUsi), THIBI XUMHYCCKHX
peakuii (roMo- U TeTepOreHHbIE,
oOpatumMble W HEOOpaTHUMBIE),

pacTBOpHI (ucTUHHBIE,
JIACTIEPCHBIE CHUCTEMBI),
KPUCTAIJIOTHAPATHI, CTETEHb
JIMCCOLIMALINH, AIIEKTPOJIH3,
KPEKHHT, pu(OPMHUHT); TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH,
MUPOBO33PEHYECKUE 3HaHMUS,

JeKamue B OCHOBC ITOHMMAaHUSA
INPUYIUHHOCTH MU  CUCTCMHOCTH
XUMHNYCCKUX ﬂBHGHI/Iﬁ,
COBpPCMCHHBIC NPCACTABIICHUA O
CTPOCHHUHU BCUICCTBA HA ATOMHOM,

MOJIEKYJIIPHOM u
Ha/IMOJIEKYJISIPHOM YPOBHSIX;
NPEACTABICHUS] O MEXaHU3Max
XUMHYECKHX peaxiui,
TEPMOIMHAMUYECKUX u

KMHETUYECKUX 3aKOHOMEPHOCTSIX
HUX TPOTCKaHUA, O XHMHUYCCKOM
PaBHOBECHH, JHMCIEPCHBIX
cHCTeMax, (bakTonmornueckue
CBEJICHHS O CBOWMCTBax, COCTaBe,
TOTy4YEHU N " 06e30macHOM

HCIIOJIb30BaHHUH Ba)KHEHIITNX
HCOPTraHNYCCKUX u
OpTraHUYCCKUX BCHICCTB B 6LITy u
HpaKTHIIGCKOﬁ JACATCIBHOCTH
YCIOBCKaA, 06H_[I/IX HAayYHBIX
IDpHUHOHIIaX XUMHUYECKOI'O

IpOM3BOJACTBA (Ha  TpUMeEpe
MIPOU3BOJICTBA CEPHON KHCIIOTBHI,
aMMHaKa, METaHoJa,
nepepaboTku HedTH);

- YMETb NPOBOJUTH PaCUYEThl MO
XUMHUYECKUM bopmynam "
YpaBHEHUSIM XUMHUYECKUX
peakuuii ¢  HCMHOJIb30BAHHEM
¢u3nuecKkux BEMUYHH (Macchl,
o0bemMa  Ta30B, KOJINYeCTBa
BEILIECTBA),  XapaKTEPU3YIOLIUX
BEIIECTBA C KOJIWYECTBEHHOU
CTOpPOHBI: pacyeTsl o
HaXO0KICHUIO XUMHAYECKOMI
(hopMyIBl  BEIIECTBA; pPacyeThl
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Macchl  (oObeMa, KOJIMYECTBa
BEIIECTBA) MPOJIYKTa PEaKIIHH,
€CJIM OJHO U3 UCXOJIHBIX BEIIECTB
JaHO B  BHUJAE pacTBopa ¢
ONPEACICHHON MAacCOBOM JoJieit
pPacTBOPEHHOTO BEIIECTBA WU
IIaHO B N30BITKE (umeet
IIPUMECH); pacuyeTbl MaccOBOM
Wi OOBEMHOW JI0JIM BBIXOJA
MPOAYKTa  pPEaKIMH;, PacyeThl
TerIoBoro 3¢ @deKra peaxiuu,
00BEMHBIX OTHOIIICHUH Ta30B;

- YMETb BBISABISTH XapaKTEPHbIE
MIPU3HAKH " B3aMMOCBSI3b
U3YYEHHBIX MOHSATHI, MPUMEHSThH
COOTBETCTBYIOIIUE TIOHSTHS TPHU
OMHMCAHUU CTPOEHUSI U CBOMCTB

HEOPraHUYECKUX u
OpPraHUYECKUX BEILIECTB U UX
[IPEBPALLICHUH; BBISABIIATH
B3aUMOCBS3b XUMHUYECKUX
3HAHMW ¢  TOHATUAMH U
[IPEACTaBICHUSAMHU JIPYTHUX
IIPEIMETOB JUIs Oonee
OCO3HAHHOTO  IIOHMMaHUig U
00BsSICHEHUS CYLLHOCTHU
MaTepUAIBHOTO €AUHCTBA MMUPA,
UCIIOJIB30BAaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS TS
OOBSICHEHUS! U IPOTHO3UPOBAHUSA
SIBJICHHI, HMEIOIINX
€CTECTBEHHOHAYYHYIO IIPUPOAY;

- YMETh HCIIOJIB30BATh
HaVMEHOBaHUA XUMHYECKUX
COCIMHEHUN  MEXKIyHApOIHOTO
cor3a TEOPETUYECKON 51
MIPUKJIATHON XUMHUU u

TPUBHUAJIbHBIE HA3BaHUs BEILECTB,
OTHOCSIIIUXCA K  U3YYEHHBIM
KJlaccam OpraHUYeCKUX u
HEOPraHWYECKUX  COEAUHEHHUI;
UCIIOJIb30BaTh XAMHUYECKYIO
CUMBOJIMKY JUISI  COCTaBJIEHUS
bopmyn HEOPraHUYECKUX
BEIIECTB,  MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIICHHBIX U  CKEJICTHBIX)
(hopMyIl OpraHUYECKUX BEIIECTB;
COCTAaBJISITh YpaBHEHUSA
XUMHYECKUX peakuui u
packpeiBaTh ~ MX  CYIIHOCTH:
OKHCIIUTENBHO-
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BOCCTaHOBUTEIbHBIX peakuuit
IIOCPEICTBOM COCTaBJICHUS
JNEKTpOHHOro  OamaHca  ATHX
peaKkuuii;  peakuuii  MOHHOTO
oOMeHa MyTeM COCTaBJICHHS HX
MOJTHBIX U COKPAIICHHBIX MOHHBIX
YpaBHEHUH; peaKkuid TUapoJIn3a,
peaKIuii KOMIUIEKCOOOpa30BaHUS

(Ha npumepe
TMIPOKCOKOMILJIEKCOB LIMHKA U
ATIOMUHUS); MOATBEPKIATh
XapaKTepHbIE XUMHUYECKHE
CBOMCTBa BEILECTB
COOTBETCTBYIOILIUMU
SKCIEPUMEHTAMH M 3alHUCIMHU
ypaBHEHUH XUMHYECKUX
peaKkIuii;

- yMeTb  KJacCUQUIMPOBATh
HEOPraHWYECKUE U OPraHUYECKHE

BEILIECTBA u XHUMHUYECKHE
peaknum, CaMOCTOSTEIILHO
BBIOMPATH OCHOBAHHS "
KPUTEPHH U  KJIACCH(PHUKAINN
U3y4aeMbIX XHMHYECKHX
00BEKTOB; XapaKTepU30BaTh

COCTaB W BaKHEHIIMe CcBoOicTBa
BEIIECTB, [MPUHAMISKALUX K
ONpeNieIeHHbIM  KJjlaccaM |
rpynmnaM COoeAMHEHUH (IpocThie
BEILIECTBA, OKCUbI, THUIPOKCHUIBL,
COJIM; YTJIEBOJOPOJIbI, MPOCTHIE
3¢upsI, CIIUPTHI, (beHonsl,
aJbJIETU/Ibl, KETOHBI, KApOOHOBHIE
KUCJIOTBI,  CJIOXHBIE  3(UPHL,
HKHUPBI, YTJIEBO/IBI, aMUHBI,
aMHHOKHCIIOTBHI, OeINKn);
MIPUMEHSTh 3HAHHUS O COCTAaBE U
CBOICTBax BELIECTB ISt
JKCIEPUMEHTAIBHON  ITPOBEPKHU
TUIIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEH  IPOTEKaHUs
XUMHAYECKUX peaxiui U
MIPOTrHO3UPOBAHUS

BO3MOYKHOCTEN ux
OCYILIECTBIICHHUS;

- yMeThb TMOATBEPXKAAaTh Ha
KOHKPETHBIX IIpUMEpax XapakTep
3aBUCHUMOCTH pEeaKMOHHON
CIIOCOOHOCTH OpraHUYECKUX
COEIUHEHUII OT KpaTHOCTH U
TUna KoBajeHTHOH cBsa3u (" " u
""), B3aMMHOTO BIIMSIHUSI aTOMOB

36




U TPYII aTOMOB B MOJIEKyJax; a

TaKKE oT oco0eHHOCTEH
peali3anuu pa3IMYHBIX
MEXaHHU3MOB HpOTCKaHI/IH
pEeaKInii;

- YMETh XapaKkTepU30BaTh

AJICKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM U BO30YXJIEHHOM
COCTOSIHMH ) © HIOHOB XMMHYECKUX
snemeHToB 1 - 4 nepuonoB
ITepuonuueckoit cucremsr JI.1.
MeHzaeneeBa MW HUX BaJICHTHHIC

BO3MOKHOCTH, UCHIOJIB3YS
HOHSTHS "s", "p", "d-
3JIEKTPOHHBIE" opOuTanmu,
JHEPreTUYECKUe YPOBHU;
OOBSCHATH 3aKOHOMEPHOCTH

U3MEHEHUsI CBOMCTB XMMHUUYECKUX
JJIEMEHTOB U 00pazyeMbIX HMU
COEAMHEHUIl 10 mepuojaM u

rpyniaM;

OK
Hcnonw3oBars
COBpPEMEHHBIC
cpencTsa MOMCKA,
aHajam3a u
UHTEPIpPETALNU
uH(popMaluu u
nH(pOpMalMOHHbBIE
TEXHOJIOTHH TUTSt
BBINIOJIHEHHST  3a]a4
npodecCuOHAIbHON
JIeATETbHOCTH

02.

B o0nactu meHHOCTH HAy4HOTO
MO3HAHUS:

- c(hOpPMUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY
pa3BUTHS
00LIIeCTBEHHON
OCHOBAaHHOTO  HA  JHajore
KYJIBTYD, CIIOCOOCTBYIOIIETO
OCO3HAaHHMIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOM
W YUTATEIbCKON KYJIBTYphl Kak
cpeacTa B3aUMOJIEHCTBHS
MEXIy JIIOJbMH W TIO3HAHHS
MUDA;

- OCO3HAHME LIEHHOCTH HAYYHOU
NesITeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh  TMIPOCKTHYIO U
HCCIIEI0BATENBCKYIO
JeSITeTbHOCTh WHANBHYaTbHO H
B IpyIIIE;
OBiagenue
y4eOHBIMU
JNIEUCTBUSIMU:
B) paboTa ¢ uHpopmManueit:

- BJIaJICTh HAaBBIKAMH TTOTyYCHHS
uHbOpMallUd M3 HMCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSITEIIHHO
OCYIIECTBIISITh TOMCK, aHAJMU3,

YPOBHIO
HayKu u
IIPAKTHKH,

YHUBEPCAIbHBIMHU
[I03HABATEJILHBIMU

- yMETb
BBIIIOJIHATD

IUTAHUPOBATh |

XUMHUYECKUN
JKCIIEPUMEHT (npeBparteHus
OpPraHUYECKHUX  BEIIECTB  MpHU
HarpeBaHuM, NOJyYEHHE ATUIICHA
U M3y4YCHHE €ro  CBOICTB,
KaueCTBEHHbIE  peakUuu  Ha
aJIbJIETU/bI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JleHaTypanusi OeiIKoB
OpU  HArpeBaHWHW,  LIBETHBIE
peakuuu  OeNKOB;  IPOBOAMTH
peakuuy  HMOHHOrO  OOMeHa,
ONpeAensiTh  Cpeay  BOJHBIX
pacTBOpPOB, KayeCTBEHHbBIE
peakuuu Ha cyiabdar-, kKapOoHaT-
U XJOpHUI-aHWOHBI, Ha KaTHOH
aMMOHUS; peuarb
9KCIIEPUMEHTAJIbHBIE 33Jauu I10
TeMaM "Metannsr" u
"HemeTaimibl") B COOTBETCTBUU C
npaBUIaMu TE€XHUKU
0€30MacHOCTH NpU OOpalIeHUH C
BEIIECTBAMH M JIAOOPAaTOPHBIM
o0opymoBaHWEM; TIPEICTABIIATH
pe3yabTaThI XUMHUYECKOTO
JKCIIepUMeHTa B (opme 3amucu
YPaBHEHH  COOTBETCTBYIOIIUX
peakuuii U GOpMyJIHPOBATH
BBIBOJBI HAa  OCHOBE  JTHUX
pe3yJIbTaTOB;

- YMCTb AHAJINM3UPOBATH
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CHCTeMaTH3aLnI0 "
MHTEepHpeTanuo  HHpopMauu
pa3NUYHBIX BHIOB U (GOpM
MIPEICTABIICHHUS;

- co3gaBaTh  TEKCTHI B
pa3nuyHbIX (popMaTax ¢ y4eTom
Ha3Ha4yeHus UHPOpMAIMU U
LIEJIEBOM  ayIUTOPUH, BHIOMpAs

ONTUMAJIbHYIO bopmy
IIPEICTaBICHUS u
BU3Yyallu3aluy;

- OLECHMUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh UH(pOpMaLUH, €€
COOTBETCTBHE  IPABOBBIM  H
MOpPaJIbHO-ITHYECKUM HOpMaM;

- HCIIOJIb30BAaTh  CPEICTBA
HMH(pOPMAaLMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI B peleHuu
KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX  3a7a4 ¢
co0IroieH1EM TpeboBaHU
SPrOHOMHUKH, TEeXHUKU
0e30I1aCHOCTH, TUTHCHEI,
pecypcocOepexeHns, MpaBoOBbIX
W DTUYECKHX HOPM, HOPM
HH(pOpPMAITMOHHOM
0e30I1aCHOCTH;

- BJIAJICTh HaBBIKAMU
pacrio3HaBaHHWsT W 3aIIUTHI
uHpopManuy,
nH(}OpMaLMOHHON

0€30I1aCHOCTH JINYHOCTH.

XUMHUYECKYIO uHpopmaruto,
MOJIy4aeMyto u3 pa3HbIX
UCTOYHUKOB (CpeICTB MaccOBOM
uHpopmanuu, cetb WMHTEpHET U
JApyrue);

- BJIQJIETh OCHOBHBIMH METOJaMH
HAyYHOTO I[IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHU I
(HabmoieHue, HU3MEpEHHUE,
SKCIEPUMEHT, MOJICIIMPOBAHUE);

- YyMeTb HPOBOAMTH PACYETHI IO

XUMAYECKHM  GopMylnaM |
YpaBHEHUSIM XUMHUYECKUX
peakuMii ¢  HCHOJIb30BAHHEM
¢bu3nyeckux BEJINYMH,
XapaKTepU3YIOIIUX BEIIeCTBA C
KOJINYECTBEHHOH CTOPOHBI:
Mmacchl, oObemMa (HOpMaJIbHbIE
yCIOBHSA) Ta30B, KOJIMYECTBA
BEILIECTBA, UCIOJIb30BATh

CUCTEMHBIC XHMMHNUYCCKHEC 3HAHUA

JUIs  TIPUHSATHS ~ pPEUICHUH B
KOHKPETHBIX YKU3HECHHBIX
CUTYaIIUsX, CBSI3aHHBIX c
BEIICCTBAMH U UX PUMEHCHHECM;
- yMETh CaMOCTOSITEIIHO
IUTAHUPOBATh W IMPOBOJUTH
XUMHAYECCKHH IKCIIEPUMEHT
(mosmydyeHune M M3y4eHUE CBOWCTB
HEOPraHMYECKUX u
OpPTaHHYECKUX BEIIICCTB,
KayeCTBEHHbIE peaxkuuu
YTIJIEBOIOPOIOB Pa3ITUIHBIX

KJIaCCOB U KHUCJIOPOACOACPKAIINUX

OpPraHUYEeCKUX BEIIECTB,
pelieHne  SKCHEePHUMEHTAIBHBIX
3ama4 o pacro3HaBaHHIO
HEOPraHUYECKUX u
OpraHMYECKHUX  BEIIECTB) c
co0JIr0ICHHEM MIPaBUJI
Oe3omacHoro  obOpamieHust ¢

BelleCTBAaMH U J1a0OPaTOPHBIM
o0opynoBaHUEM,
(dhopMynupoBath () 031
WCCIICIOBAHMS, MPEIOCTABIIATh B
paznu4HOi  Qopme pe3ynbTaThl
IKCIIEPUMEHTA, aHAJIM3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTH;

- YMETb OCYIIECTBIISATh
LieJICHAIPABJICHHBIN IIOUCK
XUMHYECKOH  uHbopManuu B
pa3JIMYHBIX UCTOYHHKAX
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(mayuynass wu  y4eOHO-Hay4Has
JuTeparypa, CpeiacTBa MacCOBOM
uHpopMaluu, cetb MHTEpHET U
Jpyrue), KPUTHYECKH
aHaJIM3UPOBATh XUMUYECKYIO
uHpopMannoo, TepepadaTbBaTh
ee u HCII0JIb30BaTh B
COOTBETCTBUM C IIOCTaBJICHHOMN
y4eOHOH 3a/1aueii;

- BJIAQJAETh CUCTEMOW 3HAHUU O
METO/JAaX HAYYHOrO ITO3HAHMS
SIBJICHUI [IpUPOABL,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX
HayKax MU yMEHUSIMU TPUMEHSTh
3TH 3HAHUSA npu
SKCMEPUMEHTAIIBHOM
UCCJIEIOBAHUM BEIIECTB W U1
00BACHEHUS XUMUYECKUX
SIBJICHUHM, MMEIONUX MECTO B
IpUpoae MPaKTUYECKON
NESTEIbHOCTH  4YeJIoBEKa U B
MOBCEHEBHOM KU3HHU.

OK 04. DddexTuBHO

B3aMMO/ICVICTBOBATh

u pabortathb B
KOJUICKTHUBE u
KOMaH/ie

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSTEIHLHOCTH u
CaMOOIIPEIEIICHHUIO;

-OBJI/ICHUE HaBBIKAMHM y4€OHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHOM
M COLMAJIBHOM ACATEIBHOCTH;

OBnageHue  yHUBEpCAJIbHBIMHU
KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) COBMECTHasl IeITEIIbHOCTb:

- TOHMMaTb M MCIOJIb30BaTh
MPEUMYIIIECTBA KOMAaHAHOM H
WHIUBUAYAIBHON pabOTHI;

- IPUHUMATh LEIN COBMECTHOM
NEeSTeTbHOCTH, OPTaHU30BBIBAThH
Y KOOPJMHUPOBATh JIEUCTBUS 110

€€ JOCTHKEHHIO: COCTABIIATh
IJIaH JCUCTBUM, pPaCHpeNesaTh
ponM ¢ y4eTOM  MHEHUH
Y4aCTHUKOB 00CyXJ1aTh
pe3yapTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBATh U BBIOJIHATH
paboTy B YCIIOBHUSIX PEaTbHOTO,
BUPTYAJILHOTO 41
KOMOMHHPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYLIECTBIIATh IIO3UTHUBHOE
CTpaTEruYecKoe IOBEACHUE B
pa3IMYHBIX CUTYyalUsIX,

- yMeTb  IUJIAaHUPOBaTb |
BBITIOJIHSATH XAMHUYECKHI
SKCHEPUMEHT (mpeBparteHus
OpPraHUYeCKUX  BEUIECTB NP
HarpeBaHuM, MOJIYYEHUE STUIICHA
M  U3YyYEHHE €ro  CBOMCTB,
KAUEeCTBEHHbIC  pEakUuu  Ha

IBJIETU/IBI, KpaxMal, YKCYCHYIO
KUCJIOTY; JeHaTypanus OelKkoB
Mpy  HArpeBaHUH,  I[BETHHIC
peakuuu  OEnKoB;  HPOBOJUTH
peakiuu  WMOHHOrO  OOMEHa,
OnpeNeNiATh  Cpeay  BOAHBIX
pacTBOPOB, KayeCTBEHHbBIE
peakiuu Ha cyibdar-, kapOoHaT-
U XJOpPUA-aHUOHBI, HAa KAaTHOH
aMMOHWUS; pemarpb
JKCIIEPUMEHTAIbHBIE 33Jauu IO
TeMam "Mertamibt" 151
"HemeTamisl") B COOTBETCTBUU C
MpaBUIAMHA TEXHHUKHU
0€30MacHOCTH MpH OOpaLIeHUHU ¢
BELIECTBAMH U JIaOOPaTOPHBIM

00OpyJOBaHUEM; TPENCTaBIISATh
pe3yabTaThl XUMHYECKOTO
JKCHEpUMEHTa B (hopMe 3aIlucH
YPaBHEHUN  COOTBETCTBYIOIIHX
peakumii ¥ GopMynupoBaTh
BBIBOJBI HAa  OCHOBE  3THX
pe3yIbTaTOB;
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MIPOSBIIATH TBOPUYECTBO U | -yMeTh CaMOCTOSITENIbHO
BOOOpaxkeHue, OBbITH | IUTAHUPOBAaTh ¥ TIPOBOJUTH
MHUUATUBHBIM XUMHYECKHA JKCIIEPUMEHT
OBnageHve  yHUBEPCAIbHBIMHU | (TIOJy4YE€HUE M M3YUYCHHUE CBOWCTB
PEryIATUBHBIMU AEUCTBUAMU: HEOPraHUYECKUX u
r) TOpuHATHE ce0si M JPYrux | OpraHMYecKuX BEILIECTB,
Joei: KayeCTBEHHbIE peakuuu
- [pUHUMATh  MOTHBBI U | YIJIICBOJIOPOIOB Pa3IUYHBIX
apryMeHTBbl APYTUX JIOACH MpH | KJIACCOB M KUCIOPOACOAEPKAIINX
aHamn3e pe3yJIbTaTOB | OPraHUYECKUX BEILIECTB,
NeSITeNIbHOCTH; pelieHre  KCHepUMEHTAIbHbBIX
- TNpU3HaBaTh CBOE TMPaBO W | 3ajad o pacro3HaBaHUIO
paBoO  JAPYruxX JIoJed  Ha | HEOPraHMYEeCKUX u
OIIHUOKH; OPraHUYeCKHUX BEILIECTB) c
- pa3BuUBaTh  CIIOCOOHOCTH | COOJIOZCHHEM MpaBmII
MOHMMAaTh MHpP C TO3ULUH | Oe30macHOro  oOpamieHus: ¢
JPYToro 4eIoBeKa; BElleCTBAaMU U J1a0OPaTOPHBIM
o0opyI0BaHUEM,
(dhopMypoBaTh enu
UCCIIEJIOBAHMsI, TIPEIOCTABIATh B
pasnu4HON Qopme pe3yabTaThl
JKCIIEPUMEHTA, aHAJIM3UPOBATh U
OLICHUBATh UX JJOCTOBEPHOCTb.
OK 07.| B obmactTl  9KOJOTUYECKOTO | - cHhOPMUPOBATH MPEICTABICHUS:
CopeiicTBOBaThH BOCITUTAHMUS: 0 XHMMHYECKOH cocTaBIsIOLIEH
COXpaHEHHIO - c(OPMHPOBAHHOCTD | ECTECTBEHHOHAYYHOH  KapTHUHBI
OKpYXKarolled cpeipl, | FKOJIOTHYECKOi KYJIbTYpBI, | MUpPA, POJIM XUMHH B TMO3HAHUHU
pecypcocOepexeHnIo, | IOHNMaHue BIIUSTHUS | SIBJICHHMA MIPUPOIBI, B
OPUMEHSTh  3HAHUS | COLMATBLHO-IKOHOMHYECKUX (GbopMUpPOBAaHMM  MBILIUICHUS U
00 U3MEHEHUU | IPOIIECCOB  HA  COCTOSIHHE | KYJIBTYpHI JMYHOCTH, ee
KIIUMaTa, TPUHIMIBI | IPUPOJAHONM M COUMANbHON | QYHKIIMOHANBHOM TPaMOTHOCTH,
OEpEKITUBOTO Cpenbl, OCO3HAHME TI00ATBHOTO | HEOOXOAUMOM  JIJIsi  PEIICHUS
POM3BOJICTBA, Xapakrepa HKOJIOTMYECKUX | TPAKTHUECKUX 3a/1a4y u
3¢hpexTUBHO npobuem; 9KOJIOTUYECKH  OOOCHOBAaHHOTO
JeCTBOBATH B - TUTAHUPOBAHKE U | OTHOUICHUSI K CBOEMY 3/I0POBBIO
Ype3BbIYaHBIX OCYILIECTBJIEHUE JECUCTBUW B | U IPUPOIAHOM CPEE;
CUTYaIHsIx OKpY’Kaloliel cpele Ha OCHOBE | - yMeTh COOJIOJaTh TpaBuIIa
3HaHUS 1eJedl  yCTONYMBOIroO | SKOJIOTMYECKH LIEJIecO00pa3HOro

pa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HEIPUITHE JIEHCTBUM,
MPUHOCSIINX Bpen
OKpY2Karollleu cpere;

- YMEHUE  MPOTrHO3UPOBATH
HeOJIaronpusiTHoIC
9KOJIOTHYECKHE TTOCJICICTBUSA
MPEANPUHUMAEMBIX  JEHCTBUMH,

IpeaoTBpaIlaTh Ux;

- paciipeHuc OIIbITa
JACATCIIBHOCTH 9KOJIOTHYECKOU
HaIIpaBJICHHOCTU;

- OBJIQJICHUE HABBIKAMU y4eOHO-
HCCJIEIOBATENILCKOW, MPOEKTHOMN

MOBE/ICHNUS B OBITY U TpPYAOBOI
NEeATEIbHOCTH B LEeTAX
COXpaHEHHUs CBOETO 3I0pOBbI M
OKpPY’KaroIlleH MPUPOIAHON CPELbI;

YUUTHIBATH OIIaCHOCTH
BO3JICHCTBHS Ha 'KHBEIE
OpPTaHHU3MBI oTpeeTICHHBIX
BEIIIECTB, MMOHHUMas CMBICIT
IOKa3aTesst IpeneIbHON
JOMYCTUMOMN KOHIICHTPAIUH;

- yMETh MIPOTHO3UPOBATH,
aHAJIM3UPOBaTh M OIEHUBATh C
TMO3UITHAI JKOJIOTHYECKON
0e30IMacHOCTH MIOCJIEICTBUS
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M COLIMAJILHON JEeATENLHOCTH.

OBITOBOM © TIPOU3BOICTBEHHOM

NesATeTbHOCTH YEJIOBEKa,
CBS3aHHONM ¢  TepepaboTKOoi
BELIECTB; WCII0Ib30BAThH
HOJTy4YeHHbIE 3HAHUS TUISI
MPUHATHAS TPAMOTHBIX pEUICHUMN
npobiieM B CUTYalUsX,

CBSI3aHHBIX C XMMHUEH;
- YMEThb OCO3HaBaTh OIACHOCTh

BO3JICHCTBUSI Ha J)KHUBBIC
OpraHu3Mbl ONpeAeIICHHBIX
BEIICCTB, MMOHUMas CMBICH
ToKa3aTelrst npeaeIbHON

HOHYCTHMOﬁ KOHIOCHTpaluu, "
IMOACHATL Ha IIPUMEpPAX CII0COOBI
YMCHBIICHUSA W MPCAOTBPAILLICHHUA
HX BpPCAHOIO BO3HCﬁCTBHﬂ Ha
OpraHr3M 4YCJIOBCKA.

B pamkax mporpammsl

JINYHOCTHBIE Pe3yJIbTAThI:

JIP 5. JIleMOHCTpHUPYIOIIMI NPUBEPKEHHOCTh K POJHON KYJIbTYpE, HCTOPUUECKON MaMSATH
Ha OCHOBe I0OBU K PoaunHe, pogHOMy Hapoay, Majaoil pOAWHE, MPUHATHIO TPaTUIIMOHHBIX
[IEHHOCTEH MHOTOHAIMOHAIBHOTO Hapoaa Poccuu.

JIP 9. Cobmroaroniuii u mpornaranIupyrouuil mpaBuia 310poBoro 1 6e3onacHoro oopasa
KU3HH, CIOPTa; MPEAyNPEeKIAIMUA MO0 MPeoaoIeBaOMIUA 3aBUCUMOCTH OT aJIKOTOJIA,
TabaKa, NMCUXOAKTUBHBIX BEIIECTB, a3apTHBIX Urp U T.O. COXpaHSIOUUN MCUXOIOTHYECKYIO
YCTOMYMBOCTh B CUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIHHO MEHSIOIIUXCS CUTYallUsIX.

JIP 10. 3a0otsmuiics 0 3alIUTe OKpYXKalolled cpeapl, COOCTBEHHOH U 4YyXKOWu
0€30MacHOCTH, B TOM YHUCIIE U(PPOBOI.

y4eOHON  TUCIMIUIMHBI

1.3 Buabl KOHTPOJIA 1 METOAbI OLICHKHU
KOHTPOHL N OIICHKA OCBOCHHUSA yqeﬁﬂoﬁ JUCHUIIJIMHBI 110 TEMaM

00yJaronMmMucs

dopmupyroTcs

HaumeHoBaHue TeM

Buabl 1 MeTOoabI OLIEHMBAHUA

Texkymmii KOHTPOJIb

HpOMe)KyTO‘-lHaH aTrecranus

Metoasl IIpoBepsiemble MeTtoabl OLeHKHU IIpoBepsiembie
OLIEHKH KOMIIeTEeHI[UH, KOMIIEeTEeHIH U,
JIMYHOCTHBIE yMeHHus,
pe3yabTaThl 3HAHUS
Tema 1.1. Crpoenne | IlpakTuuec- OK 01 Juddepennuponan- OK 01
aTOMOB XHMHMYECKHX | KHE 3aJaHUs JIP 5,9,10 HBIH 3a4eT JIP 5,9,10
AJIEMEHTOB u | TecrtoBbie
npupoaa 3a/IaHus
XUMUYECKOU CBSI3U
Tema 1.2. | IIpaktuuec- | OK 01, OK 02, | duddepenuuporan- | OK 01, OK 02,
Ilepuoanueckuit KH€ 3aJaHus JIP 5,9,10 HBIM 3a4eT JIP 5,9,10
3akOH © Tabimma | TecroBble
JI.1.MenneneeBa 3aJlaHus
Tema 2.1. Tuns | [IpakTuuec- OK 01 Juddepennuponan- OK 01
XHUMHYISCKHX KH€E 3aJ]aHus JIP 59,10 HBIM 3a4eT JIP 5,9,10
peakuui TectoBble
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3aIaHus

Tema 2.2. [IpakTuuec- OK 01 Juddepenmnuponan- OK 01
DJIEKTPOJIMTHYEC-Kasl | KUE 3aJaHus JIP 5,910 HBIN 3a4eT JIP 5,9,10
JIUCCOIAIAS u | TectoBbie
MOHHBIN 00MEH 3aJaHus
Tema 3.1. [Tpaktuaec- | OK 01, OK 02 | Huddepenmuporan- | OK 01, OK 02
Knaccudukanus, KH€E 3aJJaHus JIP 5,9,10 HBIN 3a4eT JIP 5,9,10
HOMEHKJIATypa u | TecroBble
CTPOCHHE 3aJaHus
HEOPTraHUYECKHUX
BEIIIECTB
Tema 3.2. dusuko- [Tpaktuaec- | OK 01, OK 02 | Huddepermuporan- | OK 01, OK 02
XUMHYECKHE KH€E 3aJ]aHus JIP 5,910 HBIN 3a4eT JIP 5,9,10
CBOICTBA TecTtoBbIC
HEOPraHUYECKHX 3aJaHus
BEIIIECTB
Tema 3.3. | IIpaktuuec- | OK 01, OK 02, | Huddepenuuposan- | OK 01, OK 02,
IIpousBoacTBO KM€ 3aaHus OK 04 HBII 3a4eT OK 04
HEOPraHUYECKUX TecToBrie JIP 5,9,10 JIP 5,9,10
BEIIIECTB. 3HAUCHUE U 3aaHus
MpPUMEHEHUE B OBITY
Y Ha IPOU3BOJICTBE
Tema 4.1. | [Ipaktuuec- OK 01 Huddepenuuponan- OK 01
Knaccudukanus, K€ 3aJJaHus JIP 5,9,10 HBIH 3a4eT JIP 5,9,10
CTPOCHHE u | TecroBbie
HOMEHKJIaTypa 3aaHus
OpPTraHUYECKUX
BEIIIECTB
Tema 4.2. CpoiictBa | [Ipaktuuec- | OK 01, OK 02 | Huddepenuuponan- | OK 01, OK 02
OpPTraHUYECKUX K€ 3aJ]aHus JIP 5,9,10 HBIH 3a4eT JIP 5,9,10
COEIMHEHUH TecTtoBbIE

3aaHus
Tema 4.3. [Tpaktuuec- | OK 01, OK 02, | Huddepenuuposan- | OK 01, OK 02,
Oprannueckue KUe 3a1aHus OK 04 HBIM 3a4eT OK 04
BelllecTBa B | TecroBrle JIP 5.9,10 JIP 5,9,10
KU3HEICITCIIBHOCTH 3aaHus
YyeJloBeKa.
ITpousBoACTBO U
MIPUMEHEHUE
OpTraHUYECKUX
BEIIIECTB B
MIPOMBIITUICHHOCTH
Tema 5.1. | IIpaktuuec- | OK 01, OK 02 | Huddepennuposan- | OK 01, OK 02
Kunernueckue KH€ 3aJaHus JIP 5,9,10 HBIM 3a4eT JIP 5,9,10
3aKOHOMEPHOCTH TectoBbie
MPOTEKaHUs 3a/IaHuS
XAMHYECKHAX
peakuui
Tema 5.2. | IIpaktuuec- | OK 01, OK 02 | Huddepenmuposan- | OK 01, OK 02
TepMoguHaMu4eCcKue | Kue 3a1aHus JIP 5,9,10 HBIM 3a4eT JIP 5,9,10
3aKOHOMEPHOCTH TectoBbie
MIPOTEKAHUs 3a/TaHHS
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XUMHUYCCKHUX

peaKuui.

PaBHOBecHe

XUMHYECKHUX

peakuuii

Tema 6.1. | Ilpakruuec- | OK 01, OK 02, | duddepenuuporan- | OK 01, OK 02,
HucnepcHbie KUE 3aJaHus OK 07 HEIA 3a4eT OK 07
cucteMbl u ¢aktopsl | TecToBble JIP 5,9,10 JIP 5,9,10
UX YCTONYMBOCTH 3aJaHus

Tema 7.1. | Ilpaktuuec- | OK 01, OK 02 | Hduddepenuuposan- | OK 01, OK 02
OGHapyxeHue KH€E 3aJ]aHus JIP 5,910 HBIN 3a4eT JIP 5,9,10
HEOPTaHUYECKUX TecroBbie

KaTHOHOB U aHHOHOB 3aJaHus

Tema 7.2. | Ilpaktuuec- | OK 01, OK 02 | Hduddepenuuposan- | OK 01, OK 02
OOGHapyxeHue KH€E 3aJ]aHus JIP 5,9,10 HBIN 3a4eT JIP 5,9,10
OpPraHUYECKUX TecroBbie

BEIIECTB OTICIbHBIX 3aJaHus

KJIACCOB v

HCIIOJIb30BaHHEM

Ka4eCTBEHHBIX

peaxkuun
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2. OI[BHO‘IHBIC CpeacTBa AJd NPOBEeACHUA TEKYHIECro KOHTPOJIA YCIIEBACMOCTH

2.1. IlepeyeHb NPAKTHYECKUX 3aaHUH

1. CocraBpTe Xumuueckue (GpOpMysbl IBYXaTOMHBIX COCTUHEHHM: {CHIMIMJ Kalblus,
ruapun Oapust, cyiabdun xenesa (1), okcun azora (II), okcun amromunMs, xmopun xenesa (1I),
Hutpua 6apus, okcun prytu (1), okcun cypbemsl (V); okcua menu (1), xmopun pryru (II), autpun
KaJus, CHJIMIMJ MarHus, Tuapuj amomMuaus, cynbdun ceunua (II), Opomua muHKa, OKCHI
yraepona (II), okcun xmopa (V); autpua Harpus, noaua menu (I), okcun xpoma (I1), okcua azora
(V), runpun Hatpus, xaopua xpoma (I1I), okcun kamusi, okcun mbibsika (I11), cynshun nuHka}.

2. Ilpu B3aumopeiicteuu {40; 20; 35} r cMecu {cepeOpa U IIMHKA; IIMHKA ¥ MEJIU;, MEIH 1
JkKeyesa} C COJISIHOM KHCIOTOM BbLaenuiock {6,72; 2,24; 5,6} n rasa (dH.y.). Onpenenure
MaccoBYIO J0J10 (B %) {IIMHKa; MEIH; JKene3a} B CMECH.

3.YpaBHANTE OKUCINTEILHO-BOCCTAHOBUTEIIBHYIO PEAKIIHIO

{Mn0O2 + H2SO4 = MnS0O4 + 02 + H20;

Zn + K2Cr207 + H2S04 = ZnS04 + Cr2(S04)3 + K2S04 + H20;

KCIO3 + S = KCI + SO2} MeToaoM 3J1eKTpOHHOr0 OaiaHca; ONpeaenuTe OKUCIUTEND U
BOCCTAHOBUTEb.

4. Omnpenenute MOJIEKYJSpHYIO (opMylly yrieBogoposaa, coaepxamiero {80%; 85,7%;
75%} yrnepona. OTHOcHUTENbHAs IJIOTHOCTh IIAPOB BELIECTBA IO {BOJOPOAY; BO3IYXY;
kucimopoay} paesua {15; 1,931; 0,5}.

A) C4HS

b) C2H6

B) CH4

5. Kakas macca ykcycHOM KHCTOTHI HOTpeOyeTces UIsl CUHTEe3a dTuiaierara maccoi 140,8
r. Bexon a¢upa npumure paBHbIM 80% OT TEOPETHUECKH BO3SMOXKHOTO.

6. KakuM peakTHBOM MOXHO OTJIMYUTH TNIMLIEPHH OT TJOKO3bI? COCTaBbTE ypaBHEHUE
Ka4eCTBEHHOHN peakiuy Uit 0OHapyKEHUs] MHOTOAaTOMHBIX CIIMPTOB Ha MPUMEpPE TIIUIEpUHA.

7. C 1OMOIIBI0 KaKOTO0 pPeakTUBa MOXKHO pacrno3Harh rajporenun-uonsl (Cl-, Br-, 1-)?

CocraBbTe ypaBHEHHS KaueCTBEHHBIX PEAKIMH B MOJICKYJSIPHON M MOHHOU (hopmax. YKaxure
IIPU3HAKU PEAKIIUI.

Kpurepun onenuBanus:

OneHKa «OTJIMYHO» BBICTABIAETCS OOYydaIOUIEMYyCs, €CIM IPaKTHYECKOe 3aJaHue
MPAaBWJIBHO PELICHO, IPUBEEHA MOAPOOHAsI apIryMEHTAIMs CBOETO PEIICHHUs, TOKAa3aHO XOpolliee
3HAaHHME TEOPETUUECKHUX aCIIEKTOB PEIICHUS IPAKTHUECKOIO 3aJaHusl.

OneHka «XOpoILIo» BBICTABISETCS O0O0ydYaroleMycsi, €ClIM IpPaKTU4YEeCKOe 3a/aHue
IIPAaBWJIBHO PEUIEHO, NPHUBEIEHA JOCTaTOYHAas apryMEHTalusi CBOETO PpEUICHMs, I10Ka3aHO
OTpezieNIEHHOE 3HaHUE TEOPETUUECKOI0 MaTepuraia.

O1neHKka «y/0BJIETBOPUTEIbHO» BBICTABIIAETCS OOYydalOIIEMYCs, €CIU IMPaKTHYECKOe
3a/laHue YaCTUYHO MMEET MPaBUIbHOE pPEllIeHUe, apryMEHTalUs He MOJIHAsA, HE IPOCIIeKUBAETCS
3HaHHME TEOPETUYECKOI0 MaTepuaa.

OneHka «Hey/10BJIETBOPUTEIbHO» BBICTABIISIETCS 00yUalOLIEMyCsl, €CIIU MPAKTUYECKOE
3aJjaHKe PELIeHO HEBEPHO, OTCYTCTBYIOT HEOOXOAMMBbIE 3HAHUS TEOPETHUECKOT0 MaTepHaa.

2.2. TecToBBIC 3aJaHUS
Bri6epute 01H NpaBUIIbHBINA OTBET:
1. Atombl C u Si UMEIOT OJTUHAKOBOE YHCIIO:
A) HEUTPOHOB B spe
b) sHepreruueckux ypoBHei
B) 251eKTpOHOB Ha BHEIIHEM YHEPTETHUECKOM YPOBHE
I') anexTpoHOB
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2. B pany xumnueckux snemenToB Li—-Be—-B—C meramimueckue cBolicTBa:

A) ycumBaroTcs

b) ocnabGearot

B) He MensttoTCA

I') u3MeHAI0TCS IEpUOIUUECKH

3. K s-niemMeHTaM OTHOCUTCS:

A)K

b) S

B) Fe

I') Br

4. Ilyrem coemuneHnus aroMoB moa HomepoMm 11 um 17 obOpasyercss BemecTtBo ¢
XUMHYECKOH CBSI3bIO:

A) nonunoit

b) koBasieHTHOM TTOJISIPHOM

B) xoBaneHTHOI HENOJISIPHOM

I') MmeTammaeckoi

5. {KOJIM4YeCTBO DJJEKTPOHOB B AaTOME; KOJUYECTBO JHEPreTUUYECKUX YPOBHEH;
KOJIMUECTBO JIEKTPOHOB HA TMOCJEIHEM SHEPTeTUYECKOM YPOBHE; KOJIMUYECTBO MPOTOHOB B SApE
aToMa} COOTBETCTBYET

A) HOMepy nepuoa

b) Homepy rpynmsl

B) nopsinkoBomy HOMEpY

6.{xyopuny 6apus, aamasy, aMMUaKy, CEPHOM KUCIIOTE } COOTBETCTBYET

A) MOHHAsi XUMHUYECKasi CBA3b

b) xoBaneHTHas MOISIpHAst XUMHUYECKAs! CBSA3b

B) xoBaneHTHas HeMosIpHAsi XUMUYECKasl CBSI3b

7. {cBs3b, oOpa3oBaHHas 3a cYeT OOpa30BaHHs OONIMX O3JIEKTPOHHBIX Tap; CBS3b,
oOpa3oBaHHas 3a cueT 00OOIIECTBIEHUS BAJICHTHBIX AJIEKTPOHOB; CBSA3b, 00pa30BaHHAs 3a CUET
AIIEKTPOCTATUYECKUX CHJI IPUTSHKCHHUS } HA3bIBACTCS

A) noHHOM

b) metannuueckoi

B) xoBanentHoit

8. {B mopsike BO3pacTaHUs METALIMYSCKUX CBOICTB; B MOPsAKE YObIBaHUS paanyca
aTOMOB; B  TOpSAKE  BO3pacTaHUs  KHUCIOTHBIX  CBOWCTB  JIETYYMX  BOJOPOJHBIX
COCIMHEHUH | DIIEMEHTHI PACIIONIOKEHBI B PSIY

A)K, Ca, Sc
B) Al, Mg, Na
B)F, Cl, |

9. Kakoe u3 cyxxaeHuil BepHo Juist a3nemeHToB {VA rpynnsl , IVA rpynmnsl, [A rpynmst}

A) obmiast popmyna neTydero BogopoHoro coequHenus RH4

b) He 00pa3yroT neTyunx BOJOPOAHBIX COEAMHEHUN

B) 1o 3aBepiieHust 3HEPreTHUECKOro ypOBHS HE XBaTaeT TPEX AIEKTPOHOB

10. Cpenu Beriects, ykazanusix B psay {NH3, 02, HCI, SO2; CaO, HNO3, CI2, COz;
H2S04, HI, CuCl2, CH4, NH3}konu4ecTBO COEIMHEHUN C KOBAJIEHTHOW MOJSPHON CBSA3BIO
paBHO

A) Tpem

B) nBym

B) uetbipem

11. Xumuueckas cBs3b B MOJIEKyJax {030HA W XJIOpUAA KaJIbLUs; CEPHON KHUCIOTHI U
XJIOpU/1a aMMOHMUSI; CEPHOM KUCIIOTHI X 030Ha} COOTBETCTBEHHO

A) KOoBaJIeHTHAas TOJISIPHASL U MOHHAS

b) xoBaneHTHas noJyiipHas U KOBAJIEHTHAs HETOJISIpHAs
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B) xoBaneHTHas HenoJsIpHasi U NOHHAs

Kpurepuu onenuBanus:
O1eHKa «OTJMYHO» BBICTaBIIAETCS 00yyaroleMycs, eCIi OH IPaBUIbHO OTBETHII Ha 90-

100% ot o011ero yuciia BONPOCOB TECTOBBIX 3aaHHIA.

O1eHKa «XOPOII0» BBICTABIISICTCS 00y4YaloMIeMycCsi, €CJI OH MPaBWIBHO OTBEeTH Ha 70-
89% oT 00111eT0 YKCIIa BOIPOCOB TECTOBBIX 3aaHHM.

O1eHKa «yTOBJIETBOPUTENIBHO» BBICTABISCTCS OOYYAIOMIEMYCs, €CIIHM OH MPaBUIBHO
orBetri Ha 50-69% 0T 001Ier0 Yriciia BOMPOCOB TECTOBBIX 3a/IaHUH.

O1cHKa «HEYT0BJIETBOPUTEIBLHO» BBICTABIISICTCS 00YYAIOIMIEMYCs, €CII OH MPABHIBHO
oTBeTHI MeHee ueM Ha 50% oT o0I11ero 4ncia BOIMPOCOB TECTOBBIX 3aaHUH.
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3. OueHo4YHbIEe CPeACTBA A/ MPOMEKYTOUHOH aTTecTallMu

3.1. [IpuMepHbIe TeCTOBbIE 321aHUA

1. BemecTBo, cocTaB KOTOPOTO BhIpaXKeH MOJeKysipHou dopmyrnoit C3HE, oTHOoCHTCS K
KJ1accy:

1) apensr

2) anKaHsl

3) ajgKeHsl

4) ankuHsl

2. HazBanme BemectBa, popmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH

1) 6yranon-2

2) MeHTaHo-2

3) 2-metunbOyranoa-4

4) 3-metunodyranon-1

3. BemectBo, umeromiee Gpopmyny CH2=CH2 na3biBaeTcs:

1) Tonyon

2) 3THIIEH

3) mmnepuH

4) nmponaHo

4. BemecTBo, Ha3BaHKE KOTOPOTO MPOMHOHOBAS KUCIOTA, UMeeT GOopMyIy:

1) C2H50H

2) (CH3)2NH

3) CH3-CH2-COOH

4) C3H9OH

5. [Ins aJIkaHOB XapaKTEepHA PEaKLMsL:

1) mpucoenunennst H2

2) XJIOpUpPOBaHMSI HAa CBETY

3) obecBeunBanus pactsopa KMnO4

4) nonuMepu3anuu

6. MetaHnon pearupyer c:

1) HaTpuem

2) BoJO#

3) BogopoaoM

4) MeTaHOM

7. YKCyCHasl KACJIOTa BCTYIAET B PEAKIIUIO C:

1) AgNO3

2) NaCl

3) Na2CO3

4) H20

8. BepHbl 11 yTBEPKACHHUS:

A. AMUHBI IPOSIBJISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI IPOSIBIISIIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TONBKO A

2) BepHO ToJIBKO b

3) BepHbI 00a yTBEPKIEHUS

4) HEeBepHO HU OJHO U3 YTBEPIKJICHHM

9. YpaBuenne xumnueckoi peakuuu C2H6+CI12—C2HS5CI+HCI sBnsercs:

1) peakuueii 3amMenieHus, NPOTEKAOLIEH M0 PaJUKAIbHOMY MEXaHU3MY

2) peakiueil mpucoeIMHEHNs, MPOTEKAIOIIEH M0 PaJUKAIIbHOMY MEXaHU3MY

3) peakuueil 3aMerieHus, MPOTEKAIOIeH IO HOHHOMY MEXaHU3MY

4) peaknuei MpUCOSTUHEHHS, TPOTEKAIOIEH TT0 HOHHOMY MEXaHHU3MY

10. B peakuuio «cepeOpsHOro 3epkana» (C aMMHauyHBIM PAacTBOPOM OKcuia cepedpa)
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BCTYMAET:

1) aTanon

2) rioKo3a

3) rmnepuH

4) kpaxmai

11. YcraHoBuTe COOTBETCTBHE MEXKIYy Ha3BaHHEM BEIECTBA M KiaccoM (TPYIINoil)
OpPraHMYECKUX COSAUHEHNUN, K KOTOPOMY(-0i) OHO NPUHAJIEKHUT.

HasBanue BemecTBa

A) CH3COOH

b) CH3-CH2-CH3

B) CH2=CH-CH2-CH3

I') CH3-CH2-OH

Knacc oprannueckux coequHEeHHI

1) onHOATOMHBIE CITUPTHI

2) yrieBojipl

3) kapOOHOBBIE KUCIIOTHI

4) apoMaTH4ECKHE YIIE€BOAOPOIbI

5) HenpeAenbHbIe YTIEBOA0POIbI

6) npenenbHbIE YIIIEBOAOPO/IbI

12. B cxeme npeBpalieHuit

15000C Cakt +Br2

CH4 — X1 — 6en3on — X2

BemecTBaMu X1 1 X2 COOTBETCTBEHHO SIBJISIFOTCS:

1) anetunen

2) 3THIIEH

3) 6pomOeH30I

4) xn0pOeH301

5) dbenon

6) IUKJIOTEKCaH

13. Ompenenurte MoseKylIsapHYO (opMyiny BellecTBa, cozepxaiero 37,5% yraepona,
50% xucnopona u 12,5% Bogopona. OTHOCUTENbHASI TUIOTHOCTH MAapOB ITOTO BEIIECTBA IO
BOZOPOJY paBHa 16.

1) CH3OH

2) C2H50H

3) HCOOH

4) C6H50H

14. CkonpKO JIUTPOB BOJIOpOa MoTpedyeTcst nist oopazoBanus 10,2 T 3TUIOBOTO criupTa
U3 alleTalIbJIeruia, €CIU BbIXO NPOAYyKTa peakiuu coctasisier 80%?

1)6,2n

2)3,1n

3)12,75 n

4)11,2 7

Kpurtepun onenuBanus:

OneHKa «O0TJIMYHO» BBICTABIIIETCS 00ydaroleMycsl, €CIM OH MPaBHIIbHO OTBETUI Ha 90-
100% ot o011ero yncia BONPOCOB TECTOBBIX 3aJaHUM.

Or1eHKa «XOPOII0» BBICTABIISIETCS O0YUYaIOIMIEMYCs, €CJIM OH TTPaBUILHO OTBETHII Ha 70-
89% ot 00111ero yncaa BONPOCOB TECTOBBIX 33aHUH.

OneHka «ya0BJIeTBOPUTEIbHO» BBICTaBIsIETCS OOy4aroleMycs, €ClI OH NMPaBUIbHO
otBeTmI Ha 50-69% OT 00111ero Ynciia BOIPOCOB TECTOBBIX 3a/laHUM.

OneHka «Hey/A0BJIETBOPUTEIbHO» BBICTABISETCSI O0y4arolUeMycs, €ClId OH MPaBUIbLHO
oTBeTHJ MeHee ueM Ha 50% oT o0111ero yncia BOMPOCOB TECTOBBIX 3aaHUH.
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