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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOrPAMMBI YUEBHOM
TACIATITAHBI

1.1 O6sacTh NpUMeHeHHsI POTPAMMBbI

[Iporpamma  y4yeOHOW  JUCHMIUIMHBI ~ «XHMMMS»  SIBISIETCS  YacTbl0  OCHOBHOM
npodecCuoHaIbHONW  00pa3oBaTesibHOM mporpamMmbl B cooTBerctBUM ¢ DPI'OC CIIO mo
cnenuanbHoctu 31.02.01 JleweGHoe neno.

PaGouass  mporpamma  MoOxeT ~ OBITh  HCHONBb30BaHA B JIONOJHUTEIHHOM
npodeccuoHaILHOM 00pa30BaHUU B PaMKax peau3alliy IPOrpamMM MEePenoroTOBKH KapoB.

1.2 MecTo AMCHMIUIMHBI B CTPYKTYpe OCHOBHOH 00pa30BaTe/IbHON NPOIrpPaMMbI:
VYuebHast aucuuiuiiHa «XHUMHA» OTHOCUTCS K NPOQMIBHBIM JUCIHUILUIMHAM OCHOBHOM
oOpasoBarelnbHON TporpamMmbl U pazpadorana B cootBerctBur ¢ ®I'OC COO, ®I'OC CIIO no
cnenuanbHoctu 31.02.01 JleweGHoe neno.

1.3 LHeau 1 miianHupyemMblie pe3yJabTaTbhl 0CBOCHUS IMCHUILINHbI:

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

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

B pamkax mporpamMMmbl 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: 3HaHUH, KOTOpas  BKJIIOYAECT:
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; MOJIIpHBI  00BEM, YIJIEPOIHBIN
- UHTEpeC K pa3iInuHbIM cepam | CKerer, (byHKIMOHATIbHAS
npo¢eCCUOHATILHON Ipylma, pagudkal, HU30Mepus,
JEeATEIbHOCTH, U30MEPBI, TOMOJIOTUYECKUH DSl
OBnaneHue  yHHUBEpCAJIbHBIMU | TOMOJIOTH, YTIIEBOOPOABI,
y4eOHBIMM  T103HABAaTEJIbHBIMH | KUCIOPOJA- U  a30TCOJepKallue
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

? JlucnumnnuHapHbe (IPeIMETHBIE) PE3y/IbTaThl YKA3hIBAIOTCS B COOTBETCTBHHE C MX IOTHBIM epeureM 8o ®IOC COO (s
nociennei pexakuuu ot 12.08.2022) asst 6a30Boro ypoBHs 00y4eHHs
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- YCTaHABJIMBATH CYIICCTBEHHBII
MpU3HAK WM 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, 3aJ1aBaTh
napameTpsl 51 KpUTEpUU
pelIeHNS;

- aHaTU3UPOBATh MOTYYCHHBIE B
xoze pelIeHus 3a7a4u
pE3yNbTaThI, KPUTHYECKH
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,
npeasarath OpUTHHAJIbHBIC
MTOJIXOJIbI M PEIIICHUS;
- CIIOCOOHOCTH

MIPUYMHHO-
CBA3U u

ux

peakmuit (OKHCITUTENTBHO-
BOCCTAHOBUTEJBHBIE, 3K30- U
SHJIOTEPMUYECKHE, peakuumn
HOHHOTO  OOMEHa),  pacTBOp,
3JEKTPOJIUTBI,  HEAJIEKTPOJIUTHIL,
3IEKTPOJIUTUYECKAS

qucconuanus, OKHUCJIHUTEIb,
BOCCTaHOBUTEb, CKOPOCTh
XUMUYECKON peakuuu,
XUMHUYECKOE paBHOBECHE),
TEOpUM U  3aKOHBI  (Teopus
XUMHUYECKOTO CTpOEHUS
OpraHM4eckux Bemects A.M.
byrneposa, TEOpHsI
3EKTPOJIUTUYECKON

JMCCOLMAlMU,  IEPUOJUYECKUI
3akoH JI.11. MeHneneeBa, 3aKkoH
COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH,

CUMBOJIMYECKUI  SI3BIK  XUMHH,
(haKkTONOTHYECKHE CBEICHUS O
CBOWCTBAaX, COCTaBe, MOJYYCHUU
u 0e30MacHOM HCHOJIb30BAaHUHI
BRKHEHIIUX HEOPraHUYECKUX U
OpraHN4Y€CKUX BCUICCTB B 6I>ITy n

PAKTHIECKOM JIEATEILHOCTH
YEJIOBEKA;

- YMETh BBIABIATH XapaKTEPHBIC
HpI/I3HaKI/I nu B3aNMOCB3b

W3YYEHHBIX MOHATHH, IPUMEHSTh
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 WCIIOIh30BATh
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,
raimieHas M3BeCThb, 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 3alUCAMH
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 (KOBaJGHTHAas, HOHHAS,
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
XMUMHU B CHUCTEME €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
parroHaIbHOTO

MIPUPOIOTIONE30BAHHS, 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




(TOTIOTHUTENIFPHO 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-

U30MEpHsi), THIBI XUMHYECKHX
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 ITOHHMMAHUA
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 HAyYHBIX
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  Ta3oB, KOJIMYECTBA
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 [0y
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 MOHSATHH, MPUMEHSITH
COOTBETCTBYIOIIME TOHSTUS TPHU
ONMCAHUN CTPOCHUS U CBOHCTB

HEOPTaHUYECKUX u
OPraHWYECKUX BEIIECTB M HX
MIpEBpaIICHUN; BBISIBJIATH
B3aUMOCBSI3b XUMHYECKUX
3HaHUHI c MOHATHSIMH u
MPEICTABICHUAMU JIPYTHUX
MPEIMETOB JUIIS Ooiee
OCO3HAHHOTO  MNOHHMAHUS U
0OBSICHCHUS CYLIIHOCTHU
MaTEpUAIBHOTO €IWHCTBA MHPA;
HCIIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JUTSL
OOBSICHEHUSI W TIPOTHO3UPOBAHHUS
SIBJICHHI, HMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOAY;

- YMETH HCIIOJIb30BaTh
HAaUMEHOBAHUS XUMHUYECKUX
COCIMHEHUN  MEXKIyHApOIHOTO
cor3a TEOPETUYECKOMN 51
MPUKIATHON XUMHUHN u

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




COKpAIICHHBIX ¥  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 COCTaBJICHHSI 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
ONPEACIEHHBIM 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);
MIPUMEHATHh 3HAHUS O COCTaBe M
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 M BO30YXIEHHOM
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 3aKOHOMEPHOCTH

U3MEHEHUs CBOMCTB XMMMUYECKHX
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
MIPEICTABIICHHUS;

- 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
MOpPaJIbHO-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 (OopMe 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 ITO3HAHMS 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 SKCIIEPUMEHT
(mosmydeHune M M3y4eHUEe CBOWCTB
HEOPraHUYECKUX u
OpPTaHHYECKUX BEIIICCTB,
KauyeCTBEHHbIE peakiuu
YTJIEBOIOPOIOB Pa3ITUIHBIX
KJIACCOB U KUCIIOPOACOACPKAIIUX
OpPTaHHYECKUX BEIIICCTB,
pelieHne  SKCIEePUMEHTATBHBIX
3a1a4 o pacro3HaBaHUIO
HEOPTaHUYECKUX u
OpTraHUYECKHUX 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 OCYUIIECTBIISATh
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 IIOCTaBJIECHHOMN
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 XUMHYECKUMN
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
peakuud  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 ¢
BELIECTBAMH 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 OBJIaJICHUE | XUMUYECKUIT JKCIIEPUMEHT
YHUBEPCATIHLHBIMHU (moyueHne U U3y4eHUE 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 | COOIOCHUEM 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

Buna yueOHoii padoThl O0bém
4acoB
O01beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHO TUCHUATITIMHBI 192

B T.4. B )OpMe MPAKTHUECKOI MOATOTOBKHU -

B TOM YHCJIC:

JIEKIIMOHHBIE 3aHATHS 56
NPAKTUYECKHUE 3aHATHS 98
KypcoBas paboTa (IpoeKT)

CamocrosiTejibHas padoTa 20
[TpomexxyTouHast aTTectanus B popme IK3aMeHa 18

14




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 BelllecTBA

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

15




[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.

Pa3gen 2. XuMunueckue

CaKI MU

TeMma 2.1. Turmer
XUMHYECKHUX PEaKIUi

Coaep:xanue yueOHOro MaTepuaJia

Knaccugpukanus u THOBI XMMHYECKHX pEaKUUH C ydacTHEM
HEOpraHuyeckux BemiecTB. KoauuecTBEHHbIE OTHOLIEHUS B
xuMuHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUHU U PacyUeThl
[0 ypaBHEHUSAM XHMHUYECKUX peakuuil. Moip Kak eauHuIa
KOJIMYECTBa BellecTBa. MousipHas Macca. 3aKOHBI COXPaHEHHs
Macchl UM BHEpPruu. 3akoH ABorajapo. MosipHblii 00beM Ta30B.
OTtHocuTenbHAs INIOTHOCTH Fa30B.

Peakuuu xommuiekcooOpa3zoBaHUSl C y4acTHEM HEOPTraHUYECKUX
BEUIECTB (HA IPUMEPE T’HAPOKCOKOMIIEKCOB ITMHKA M AJIFOMUHUSA).

IIpakTH4yeckoe 3aHsATHE

CocraBneHrue YpaBHEHHH peaKIHi COETUHEHUs, pPa3JI0KECHUS,
3aMelieHusi, oOMeHa. YpaBHEHUs PEaKIUd TOPEHHUs, HOHHOTO
00MeHa, OKHCIICHUS-BOCCTAaHOBJICHHUS.

PvaeT KOJIMYCCTBCHHBIX XapaKTepI/ICTI/IK NCXOOHBIX BCHICCTB U
MPOJAYKTOB peakliuu. PacueT KOIMYEeCTBEHHBIX XapaKTEPHUCTHK
MPOJIYKTA PEaKIMH COSIUHEHHs, €CIIM OJHO M3 BEIIECTB JaHO B
U30BITKE W/UIU COACPKHUT TMpuMecH. Pacder maccoBod wiu
00BEMHOW JTOJIM BBIXOAA TPOAYKTAa PEAKIUH COSAUHEHUS OT
TEOPETUYECKH BO3MOXKHOTO. PacueT 00beMHBIX OTHOIICHUH T'a30B.
Pacuer wmaccel (00bEeM, KOJHWYECTBO BEIIECTBA) TMPOIYKTA
peakiuu, eciad OJHO W3 BEIIeCTB JaHO B BHJIE pacTBOpa C
ONpeAeICHHON MAacCOBOM 10JIel paCTBOPEHHOT O BEILIECTBA.
ypaBHeHI/ISI OKHUCJIICHUA-BOCCTAHOBJICHUSL. CTGHCHB OKUCJICHUA.

10

OK 01
JIP 5,9,10
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Oxucnutenp u BOCCTaHOBUTEb. OxucanTensHo-
BOCCTAHOBUTCIIBHBIC PpPCaKUMU B HOPHUPOAC, HNPOU3BOACTBCHHBIX
mpoueccax M >KM3HEAEATEIbHOCTH OpraHu3MoB. OKHUCIUTENBHO-
BOCCTAHOBUTEIbHBIM  moTeHuuan cpeabl. CocTaBieHue U
YpaBHUBAaHHE  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIHif
METOJIOM JJICKTPOHHOTO OanaHca. TUNUYHBIE HEOPTaHUYECKHE
OKUCJIUTEIM W BOCCTAHOBHUTENU. OIEKTPOJIU3 PacCTBOPOB U
pacIuIaBoB COJIEH.

Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJia OK 01
DIEKTPOTUTHIECKAS Teopusi 3JAEKTPOIUTUYECKON AuccolMalvi. Peaknuu HOHHOTO JIP 5,9,10
JUACCOLMALMA U HOHHBIA | ofmena. CoCTaBleHME peakiuuil MOHHOTO OOMEHa IyTeM
obmeH COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH.

lunponu3 coseddl. 3HaYeHWE THUAPOIHM3a B  OUOJOTHYCCKUX

00OMEHHBIX mporeccax. [Ipumenenue TUAPONU3a B

MIPOMBIIIICHHOCTH.

IIpakTHyeckoe 3aHsATHE

WccnenoBanue  cpembpl  pacTBOpPOB — Cojied, 0Opa30oBaHHBIX

CUJIBHBIMU M CIIA0BIMU IPOTOJIUTAMH, U UX PEaKLU C pacTBOpaMuU

1IeJI04M U KapOoHaTa HaTpHUsl.
Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHMYEeCKUX BelIeCTB
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia OK 01, OK 02
Knaccupukanms, [Ipenmer Heopraumvyeckol XuMun. B3auMoCBsI3b HEOPraHUYECKUX JIP 5,9,10
HOMCHKJIATypa 1 | gemectB. Knaccudukanus Heopranndeckux Beuiects. [Ipocteie u
CTPOCHHUC clIoXHble BemecTBa. (OCHOBHEBIE KJACCHI CJIOXKHEIX BEIIECTB
HCOPraHMICCKHX (oxcuabl, TUAPOKCHIBL, KHCIOTHL, conu). Homenkmatypa
BCIICCTB Ha3BAHME HEOPraHWYECKUX BEIIECTB MCXOIA M3 UX XUMHUYECKOUN

(GOopMyNbl MM COCTAaBICHHE XMMHUYECKOH (OPMYNBI MCXOIS U3
Ha3BaHUs BEIIECTBA IO MEXKIYHAPOJAHOW WM TPUBHAIBHON
HOMEHKJIATYypE.

Mexmonekynsipable  B3aumojaencTBus.  Kpucramnormaparst.
ArperatHble  cocTOsiHUSL  BemiectBa.  Kpucramnumueckue
amMopdHble  BellecTBA. THUNBI  KPUCTAJUIMYECKHX  PEIIETOK
(aToMHast, MOJIEKYJIsIpHAsi, MOHHAs, METaJUINYeCcKasi). 3aBUCUMOCTb
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(Gu3n4ecKux CBOMCTB BelleCTBA OT TUIA KPUCTAUIMYECKOH
pemetku. [TpuarHbEI MHOr0OOpa3us BEIIECTB.
CoBpeMeHHbIE MPEACTaBIECHUS O CTPOCHUM TBEPIBIX, KUAKHX U
ra3o00pa3HbIX BeniecTB. JKHJIKHe KPpUCTAILIBL.

IIpakTnyeckoe 3ansiTue

Pemenue 3amay Ha pacueT MaccoBOW A0JIM (Macchl) XUMUYECKOTO
aJeMeHTa (COSTMHEHHUSI) B MOJICKYJIEe (CMECH).

Pemenne  mpakTHdecKMX — 3alaHUM 1Mo Kiaccuukanum,
HOMEHKJIAType U XHUMHUYECKUM (opMmyiaM HEOpPraHUYEeCKUX
BEIIECTB PA3JIMYHBIX KJIACCOB (HA3bIBATh M COCTABISATH (HOPMYIIBI
XUMHYECKHX BEIECTB, OMPEENATh MPUHAIEKHOCTD K KJIAcCy).
Hcrounnkn xumudeckoil wuHpopManuu (HaydHas W y4deOHO-
HayyHas JUTepaTypa, CpeAcTBa MaccoBOM HH(OpMalUU, CETh
Wurepuer u gapyrue). Ilonck wuHbopMmMammmu 10 HA3BaHUAM,
uaeHTu(GUKaTOpam, CTPYKTYPHBIM GopMyam.

Tema 3.2. ®usuko-
XMUMHYECKHE CBOKMCTBA
HeopraHqucm/Ix
BEILIECTB

Coaep:xxanue yueOHOro MaTepuaJia

Mertamnel.  OOmme ¢Qusnueckue M XMMHUYECKHE CBOWCTBA
MetauioB. CrnocoObl  MOdy4YeHUs. 3HAYCHHE METAIOB U
HEMETAJUIOB B IPUPOAE M JKU3HEIEATEIBHOCTH YEJIOBEKa H
opranu3mMoB. Koppo3us meTamnoB: BHIbI KOPpPO3UH, CIIOCOOBI
3alUTHl METAJIOB OT KOPPO3HH.

Hemeranmnel. OOmue ¢usnueckue W XUMHUYECKHE CBOMCTBA
HeMeTauloB. Tunuynsle cBoiictBa MertamnoB 1Y— YII rpynm.
Knaccudukanmst w HOMEHKJIaTypa COCIMHEHHH HEMETaJIOB.
KpyroBopoTbl GHOT€HHBIX AJIEMEHTOB B IPUPOJIE.

XVUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX
BeUIeCTB (OKCHIOB, THUIAPOKCHUIOB, KHCIOT, COJEHM U Ap.).
3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB MPOCTHIX BEIIECTB,
BOJOPOJHBIX COEAMHEHNH, BBICIINX OKCUJOB U FMIPOKCH/IOB.

HpaKTH‘IeCKOC 3aHATHE

CocraBieHre ypaBHEHUH XHMHUYECKHUX pEakUUd C y4acTUEM
IPOCTBIX M CIOXKHBIX HEOPraHWYECKHX BEILECTB: OKCHUIOB
METaJlIOB, HEMETaJUIOB u aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX  KHUCJIOT, OCHOBAaHMM M aM{(OTEpHBIX

OK 01, OK 02
JIP 5,9,10
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TUAPOKCHIOB, HEOPTaHMYECKUX COJICH, XapaKTePU3YIOIUX HX
CBOMCTBA.

Pemenre npakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aTaHUN
Ha CBOfICTBa nu HOJIy‘-IeHI/Ie HeOpI‘aHI/I‘-IeCKI/IX BCIIICCTB.

Tema 3.3. | Conep:xxanue y4eOHOIro MaTepuasa OK 01, OK 02, OK 04
[IpouzBoacTBO OO0mmue mpeAcTaBIeHUsT O MPOMBIIIICHHBIX CIOCO0aX MOTYYCHHUS JIP 5,9,10
HEOpraHM4YeCcKuX XMMHUYECKMX BEUIECTB (Ha IpUMepe IPOU3BOJACTBA aMMMAKa,
BEIIECTB. 3HAYEHHE U | CEPHOM KUCIIOTHI).
IpUMEHEHHE B YepHas u uBerHass Mmetamnyprus. Ilpakruyeckoe npumeHeHue
ObITY u Ha | DJIEKTPOJIM3a JJI TOJYYEHHs IIEJIOYHBIX, IIEIOYHO3EMEIbHBIX
IPOU3BOJICTBE METaJUIOB U almtoMUHUsA. CTEKIIO U CUJIMKATHAsl IPOMBIIIJIEHHOCTb.

[Tpobiema 0TX0J0B M TOOOYHBIX POITYKTOB.

IIpakTH4yeckoe 3aHsATHE

PemieHne  nmpakTHMKO-OPUEHTHUPOBAHHBIX  3aJaHUM O  poOJIK

HEOPraHMYeCKOW XUMHHM B Pa3BUTUU MEIULUHBI, CO3JaHUHU HOBBIX

MaTepuasoB (B CTPOUTENIbCTBE u ap. OTpacisix

HPOMBIIIJIEHHOCTH), HOBBIX HNCTOYHUKOB SHEPrUuu

(ampTEepHATUBHbIE MCTOYHHUKH DSHEPIUM) B pEIIEHUU MpobdiieM

HKOJIOTHUECKOM, YHEPTeTHUECKON U MUIIEeBON 0€30MaCHOCTH.
Pa3nes 4. CTpoeHue U CBOIiCTBA OPraHMYecKUX BelleCTB
Tema 4.1. | Conepxanue y4eOHOI0 MaTepuaJia OK 01
Knaccuuxanmus, [Tpenmer opranndeckoll XMMHH. B3anMOCBSA3b HEOPraHUUYECKUX U JIP 5,9,10
CTpOEHHE U | OpraHMYECKUX BEIIECTB.
HOMEHKJIaTypa XVMMHYECKOE CTPOCHHME Kak MOPSAOK COEAUHEHHS aTOMOB B

OpTraHU4YCCKUX BCIICCTB

MOJIEKYJIE COTJaCHO HUX BaleHTHOCTH. OCHOBHBIE ITOJIOKCHHS
TEOPUU XUMUYECKOTO CTPOEHHUSI OPraHUYECKUX COeAMHEHNH A.M.
byrnepoBa. VYriepoaHbld CKEJIET OPraHWYeCKOW MOJIEKYJIBI.
MounekynsipHble U CTPYKTypHBIE (pa3BEpHYTBIE, COKpAICHHBIE)
xumMuueckue (Gopmynbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT
XUMUYECKOTO CTPOCHMS MOJIeKyl. M3omepus u  u3omepsl

(cTpykTypHas, reomMeTpudecKas (uMc-TpaHCc-U30MepHs).
KpatHOCTh XMMHUYECKOH CBS3H.
[Tonsarue 0 (G YHKIIMOHATBLHOM rpyIiIe. [TpuHIIMTIBI

KJaccU(UKAMU OPraHMYeCKUX coeluHeHHH. MexayHapoaHas

19




HOMEHKJIaTypa W NPUHUUIBI HOMEHKJIATypbl OpPraHUYeCKUX
COEJIMHEHMI.

IIpakTnyeckoe 3ansitue

Homenkiiarypa opraHM4ecKux COEIMHEHUN OTAEJIbHBIX KJIACCOB
(HachlllIeHHbIe, HEHACBIIIEHHBIE U apOMaTHYECKHUE YTIIEBOAOPOIbL,
CIUPTHI, EHOJBI, ANbJICTHIbI, KETOHBI, KApOOHOBBIC KUCJIOTHI U
np.) CocraBineHue TMOJNHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMyJT OpraHUYECKUX BEIIECTB OTIEIBHBIX KJIACCOB, HCIOIb3YS
UX Ha3BaHUs II0 CUCTEMaTUYECKOM HOMEHKiIarype. Pacuersl
npocteimeld  (GopMyJbI OPraHMYECKOW MOJCKYJbI, HCXOIs U3
9JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
OpraHUYeCKUX
COEIMHEHUN

CaoiicTBa

Coaep:xanue yueOHOTo MaTepHaJia

DU3MKO-XMMUYECKHE CBOMCTBA OpPraHUYECKMX  COEJUHEHUH
OTHENBHBIX  KiaccoB  (ocoOeHHOCTH — Kiaccupukanmum U
HOMEHKJIaTyphl BHYTPU Kjlacca; FOMOJIOTMYECKUH psl U oOmas
dopmymna; w3oMepus; (PUINUECKHE CBOIMCTBA; XUMHYECKHE
CBOWCTBA; CIIOCOOBI MOJTYUEHUS]):

— TIpeleNbHBIE YTIIEBONOpOAbl. ['opeHne MeraHa Kak OIWH W3
OCHOBHBIX MCTOYHHMKOB TE€IUIa B IPOMBIIUIEHHOCTH U OBITY.
CBoiicTBa MPUPOJHBIX YTIEBOAOPOAOB, HAXOXKICHHE B IPUPOJE U
NpUMEHEHHE alIKaHOB;

—  HeNpemeNnbHble M apOMaTHYeCKHe  YIIIEBOAOPOJIEI.
[Tonmumepu3anyst 3TUIEHA KaK OCHOBHOE HAalpaBlIEHUE €ro
UCTIONB30BaHUsl. [ OpeHme  ameTwieHa  KaK  HMCTOYHHK
BBICOKOTEMIIEPATYPHOT'0 IJIAMEHHU JJISl CBAPKU M PE3KU METAIJIOB;
— KHUCJIOPOJICO/IEPIKALIUE COSAMHEHUSI (CITUPTHI U IPOCTHIE IPUPBI,
(eHoNbI, aNbJeTuAbl U KETOHBI, KapOOHOBBIE KHUCIOTHI U HX
npou3BOJHBIE). [IpakTHUeckoe TNPUMEHEHWE JTHICHTIIHKOJS,
TIIMIEepUHAa, ¢enona. [Tpumenenue dopmanbaeruia,
areTanbIeruaa, YKCYCHOM KHCIOTBHI. MBUIa Kak COJH BBICIIHX
KapOOHOBBIX KUCIIOT. MOIOIIME CBOWCTBA MbLIIA;

— a30TcojepiKalllue COEOUHEHUs (aMMHbBI M aMHHOKHCIIOTHI,
Oenkm).

Knaccudukanmmst u  OCOOCHHOCTH  OPraHMYECKHX  PEAKIIHM.

OK 01, OK 02
JIP 5,9,10
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PeaKI_[I/IOHHBIC LCHTPEL. Pa,I[I/IKaJ'IBI. HepBOHa‘IaJ'H)HI)Ie IIOHATHUA O
TUITIAX U MCXAaHU3MaX OPraHu4CCKUX peaxunﬁ.

IIpakTHyeckoe 3aHsATHE 6
Pewenne nenoyek npeBpaiieHii Ha TEHETUYECKYIO CBSI3b MEXKIY
KJIACCAMU OpPraHUYECKUX COEJAMHEHUH C COCTaBJIEHHEM Ha3BaHUU
OpPraHUYECKUX COEUHEHHI o TPUBHUAIBHON 158105
MEXKIYHAapOAHOM CHUCTEeMaTHYECKOM HOMEHKJIarype. Peienue
pacyeTHBIX 3aJa4 [0 YPaBHEHUAM pEakUui ¢ y4acTHUEM
OpPraHWYECKHUX BEIECTB.
Tema 4.3. Coaep:xanue yueOHOT0 MaTepHaJia 14 OK 01, OK 02, OK 04
Opranuueckue buooprannueckue coenunenus. llpuMenenue u Ouosnoruuyeckas JIP 5,9,10
BEIIECTBA B | poib yriieBofoB. OKHUCJIEHHME YTIJIEBOJOB — HMCTOYHHUK DSHEPruu
KU3HEACITEIIbHOCTU JKUBBIX opranu3mMoB. OOmacTd NPUMEHEHUS aAMUHOKHUCIOT.
YEJI0BEeKa. [IpeBpamienuss OenkoB TUIIM B oOpranu3Mme. buonorumueckue
[Ipou3BoacTBO U byukun  OenkoB. buonoruueckue ¢GyHkiuu kupoB. Ponb
MIPUMEHEHUE OpPraHWYeCKOW XUMHUU B  peHIeHWH TMpoljeM  MHUIIEBON

OpTraHHU4YC€CKUX BCLICCTB
B IIPOMBIINIJICHHOCTH

0e30MacHOCTH.

HyxiienHoBble  KHCHOTBI: cocTaB W crpoeHue. CrpoeHme
HykjeotunoB. CoctaB HykinenHoBbIx kuciot (JJHK, PHK). Pons
HYKJICMHOBBIX KUCIIOT B )KH3HEESATEITLHOCTH OPTaHU3MOB.
[Tpon3BOICTBO OPraHMYECKUX BEIIECTB: MPOU3BOACTBO METAHOIIA,
nepepabotka HepTu. I[lonmudTHIEeH Kak KPYMHOTOHHAKHBIN
HOPOAYKT XHMMHUYECKOTO NpPOM3BOJCTBa. I[IpuMeHeHue sTuieHa.
[Tpon3BOICTBO M MPUMEHEHHE KaydyKa U PE3HHEI.

CuHTeTHYeCKHMEe M MCKYCCTBEHHBIE BOJIOKHA, HMX CTPOCHHE,
CBOMCTBA. [IpaxTHueckoe HCII0JIb30BAHUE BOJIOKOH.
CHHTeTHYeCKHEe TICHKU: W30S I IPOBOJIOB, MEMOPAHbI st
OTIPECHEHUS] BOJbI, 3alIMTHBIC IUIGHKH JUII aBTOMOOWJICH,
IUIACTHIPY, XUPYPrUYECKUe TOBsS3KKM. HoOBbIE TeXHOIOTHH
JATEHEHIIETO COBEPIIICHCTBOBAHMUS TIOJMMEPHBIX MaTepPHAaJIOB.
Posib oprannyeckoit XMMHUU B PEIICHUU MPOOIEM SHEPreTHUECKON
0e30MacHOCTH, B PA3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX
MaTepuajoB, HOBBIX WCTOYHHUKOB JHEPruu (aJbTepHATUBHBIC
WCTOYHHUKYU YHEPTUN).
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IIpakTnyeckoe 3ansitue

Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUM 110 COCTABJICHUIO
XUMHUYECKUX PEaKIMH, OTPAKAIIUX XMMHYECKYK) AKTUBHOCTb
OpPraHMYECKUX COEIMHEHUN B pa3IMuUHBIX cpenax (MpUpOIHBIX,
OHMOJIOTUYECKHX, TEXHOTEHHBIX).

Pazgen 5. KuHernueckue u TEPMOAUHAMHYECCKHUE 3aKOHOMEPHOCTH TIPOTCKAHUA

XHMHYECKHX peaKkuuid

Tema 5.1. | Conepxkanue y4eOHOro MmaTepuajia OK 01, OK 02
Kunernueckue Xumunaeckue peakiu. Kiaccudukanuss XMMHUECKUX PEaKIIHM: 10 JIP 5,9,10
3aKOHOMEPHOCTH ¢azoBomMy cocraBy (FOMOT€HHbIE M  TI€TEpOTEHHBIE), IO
MPOTEKaHUS HCIIOJIb30BaHUIO Karaiau3aTopa (kaTanuTUYECKHE u
XUMUYECKUX PEeaKIui HEKATAIUTUYECKHE).

CKOpOCThb peakiuu, €€ 3aBUCHUMOCTh OT Pa3jM4YHbIX (DaKTOPOB:

MPUPOJIBI PEATUPYIONINX BEIIECTB, KOHIEHTPAIMH PEarupyromux

BellecTB, Temmepatypel (mpaBuno Baut-I'odda), mmomaau

pPEaKkUMOHHOW MOBEPXHOCTH, HaIW4yUs Karanuzatopa. Poib

KaTaJln3aTOPOB B MIPUPOJE U MPOMBIILIEHHOM ITPOU3BOCTBE.

DHeprus akTUBaMu. AKTUBUPOBAHHBIA KoMIuiekc. KaTanuzaTopsl

1 Karanu3. Ponb Karanm3aTopoB B NMPUPOJE U NMPOMBIIIIIEHHOM

IIPOU3BO/ICTBE.

IIpakTH4Yeckoe 3aHATHE

W3ydyeHrne 3aBUCUMOCTHM CKOPOCTH XHUMHUYECKOW peakluu OT

KOHIIEHTPAIlUU PEarupyrouux BEMIECTB U TEMIEPATYPBI.
Tema 5.2. | Copepxanue y4eOHOIo MaTepuaJa OK 01, OK 02
TepMoguHamMu4eckre Knaccudukanms XuMUIeCcKuX peakiuii: Mo TerioBoMy dhdexTy JIP 5,9,10
3aKOHOMEPHOCTH (9K30TEpMUYECKHE,  SHIOTEpPMUYECKHE), MO0  00paTUMOCTH
IIPOTEKaHUs (oO6patumble U HeoOpaTuMbIe). TernoBbie AP(HEKThl XUMUYECKHX

XAMHYECKUX  PEaKLHUu.
PaBHOBecue
XAMHYECKUX PEaKUi

peakiuii. Tepmoxumudeckne ypaBHeHUs. OOpaTUMOCTh PEaAKITHil.
XUMHUYECKOE pPABHOBECHME W €ro CMEIICHHE TMOoJ JCHCTBHEM
pa3iauuHbIX (HaKTOPOB (KOHIIEHTPAILIUS PEAreHTOB WIH MPOTYKTOB
peakiuu, JaBJICHHUE, TeMIeparypa) JJIsi CO3JAaHHUs ONTHMaJIbHBIX
YCJIOBHM MPOTEKAHUSI XUMHUECKUX MPOIECCOB.

[Tonsitue 00 SHTambMu W SHTponuu. DHeprusi ['mbOca. 3akoH
I'ecca u cnencrBusi u3 Hero. Pollb cMmelieHHs paBHOBECUS B
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TEXHOJIOTHYCCKUX IIPpoHecccax.

HpaKaneCRoe 3aHATHEC

[Tpunnun Jle Illatenpe. Bnusaue pasnuuHbix (akTopoB Ha
M3MEHEHUE PABHOBECUSI XMMUUECKUX PEAKLIUM.

3aKkOH JEUCTBYIOLIMX MacC H  KOHCTaHTa XHMMHYECKOTO
paBHOBECH. Pacuersl PaBHOBECHBIX KOHLICHTpalun
pearupyromux BEUIECTB W MPOAYKTOB peakuuil. Pacuersl
TEIUIOBOTO 3P PeKTa peaKIIHH.

Pemienne nmpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha MPUMEHEHUE
npuduuna Jle-Illatenbe 11  HaXOXAEHUS  HANpPaBJICHUS
CMEIIIEHUS PAaBHOBECHSI XUMUYECKON PeaKkIuu 1 aHanu3 (pakTopos,
BJIMSIIOUIMX HA CMEIIEHUE XUMUYECKOTO0 PAaBHOBECHSI.

Pa3znen 6. IucnepcHblie cuCTEMBI

Tema 6.1. JlucnepcHbie
CUCTEMBI U (DaKTOPBI UX
YCTONYMBOCTH

Coaep:xanue yueOHOT0 MaTepHaJia

Hucnepcuple  cucrembl. Kommougnsle cuctemsl. McTtunHuble
pPacTBOPBHI.

PactBopeHne kak (U3MKO-XUMHUUECKU mpouecc. PacTBOpbI.
CnocoObl npuroroBieHus: pactBopoB. PactBopumocts. MaccoBas
JI0Jsl  pacTBOpeHHOro BemiecTBa. IIpenenbHo — JomycTUMBbIE
KOHIICHTPAIlMM M WX HKCIIOJIb30BAaHHE B OIICHKE OJKOJIOTHYECKOM
0€30I1aCHOCTH.

Knaccugukarus qucriepcHbIX cucteM 1o coctaBy. CTpoeHHe U
(akTOpsl YCTOHYMBOCTH JAHCHEPCHBIX cHcTeM. Pacno3HaBaHue
HCTHUHHBIX pacTBOpPOB, KOJJIOUIHBIX PacTBOpPOB n
rpybonucnepcubix cucreM. CrtpoeHue muuemibl. PaccenBanue
CBC€Ta IpPHU IMMPOXOKIACHHHN CBETOBOIO ITydKa YE€PE3 OITHUYCCKU
HEOJHOPOAHYIO cpeny (3 dexta Tunnans).

HpaKTH‘IeCKOC 3aHATHEC

Pemienue 3a1a4 Ha MPUTOTOBIIEHUE PACTBOPOB.

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUNA Ha
JTUCTIEPCHBIE  CHUCTEMBI,  HUCIIOJIb3yeMble B OBITOBOM U
MPOU3BOACTBEHHOW  JEATEIBHOCTH  YEJIOBEKa, C€  IMO3ULHKA
AKOJIOTUYECKOW O€30MacHOCTH TOCHEACTBUA H  TPaMOTHBIX
peleHnii mpobJeM, CBI3aHHBIX ¢ XUMHUEH.

OK 01, OK 02, OK 07
JIP 5,9,10
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HccrnenoBanre  CBOMCTB ~ JUCIEPCHBIX  CHUCTEM  JUIS X
UICHTH(DUKAITIH.

Pazgen 7. KayecTBeHHbIe peaknuM OOHAPYKEHUS HEOPraHMYECKHMX M OPraHUYecKHUX

BeleCTB
Tema 7.1. | IlpakTHyecKkoe 3aHsITHE 6 OK 01, OK 02
OGnapyxeHnue KauecTBeHHbIE ~ XMMHUYECKHE  PEAKIUH, XapaKTepHbIE IS JIP 5,9,10
HEOPraHUYECKUX oOHapyXeHHsI HEOpPraHMYECKUX BEIIEeCTB (KaTHOHOB U aHHOHOB).
KaTHOHOB U aHUOHOB CocraBieHrue ypaBHEHHUI peakiuil oOHapyxeHus KaTuoHOB [-VI

TPy ¥ aHUOHOB, B T.4. B MOJIEKYJIIPHOM U MOHHOH (opMmax.

Peaknyu oOHapyXKeHHsSI HEOPTAaHWYECKUX BEIIECTB B PeaTbHBIX

00BEKTaX OKPYXKAIOUIEH Cpeibl.
Tema 7.2. IlpakTHyeckoe 3aHsATHE 8 OK 01, OK 02
ObnapyxeHue KauecTBeHHBIE XMMHUYECKHE  pPEAKLUUU, XapaKTepHbIE IS JIP 5,9,10
OpPraHMYECKUX BEILIECTB | OOHAPYKCHHSI OTICIBHBIX KJIACCOB OPTraHUYECKHX COCTMHCHUN:
OTJICIbHBIX KJIACCOB C dbeHONMOB,  amBAETHAOB, Kpaxmajga, YKCYCHOHM  KHUCIOTHI,
HCIIOJIb30BaHUEM AMUHOKUCIIOT U JIP.
Ka4eCTBEHHBIX peakluui | JleHaTyparus OENKOB P HArpEeBaHUU, [IBETHBIE PEAKIIUU OEIIKOB.

CocraBnenue KaueCTBEHHBIX peaknuit OoOHapYKCHHUS

OpPTaHMYECKUX COCIMHEHUN OT/IeTIhHBIX KJIACCOB.
CamocroniTejibHast paboTa 20
IIpomexyTouHas IK3aMeH 18
arrecTanus
Bcero: 192
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3. YCJOBUS PEAJIM3ALIMU YYEFHOU JUCHUIJIAHBI
3.1 TpeGoBaHusl K MUHUMAJIbHOMY MATePHAJIbHO-TEXHHYECKOMY 00ecIe4YeHH0:
MarepraabHO TEXHHUYECKOE OOecreueHHe COOTBETCTBYET pasjeny caiita CBereHus o0

obpasoBarenbHON opranu3aruy / O0pa3oBaHue
Pexxum noctymna: http://sbk12.ru/sveden/objects

3.2. UnpopMannoHHOe odecrniedeHne peajn3alui NporpaMmMbl

3.2.1. OcHoBHas1 JINTEpaTypa

INabpuensu, O. C. Xumust: 10 kmacc: 6a3oBbiid ypoBeHs : yueOHuk / O. C. 'abpuensn, U.
I'. OctpoymoB, C. A. CrnagkoB. — 6-¢ u3n. — Mocksa : IIpocBemenue, 2024. — 128 ¢. —
ISBN 978-5-09-112176-6. — TekcT : 3JIEKTpOHHBIH // DIEKTPOHHBIM pecypc HUPPOBOM
o0OpazoBarenbHON cpelbl CIIO PROFo6pa3zoBanue : [caiT]. — URL:
https://profspo.ru/books/132478

I'a6puensn, O. C. Xumus: 11 xmacc: 6a30BbIid ypoBens : yueOnuk / O. C. ['abpuensa, U.
I'. Octpoymos, C. A. CnagkoB. — 6-e¢ u3n. — Mocksa : IIpocsemenue, 2024. — 128 ¢. —

ISBN 978-5-09-112177-3. — TekcT : AIEKTpOHHBIH // DIEKTPOHHBIA pecypc HU(POBOIi

o0pa3oBarenbHON cpenbl CIIO PROFo6pa3oBanue : [caiT]. — URL:
https://profspo.ru/books/132479
Pymsutuc, I'. E. Xumus: 0a30Bblii YpOBeHb : Y4eOHUK Uil 0Opa3oBaTEIbHBIX

OpraHu3alyii, peanu3yriux o0pa3oBaTelbHbIE MPOTPaMMbl CPEIHEro MNPOQPECCHOHATBHOTO
obpazoBanus / I'. E. Pymutuc, ®@. I'. ®enpaman. — Mocksa : [IpocBemenue, 2024, — 336 ¢. —
ISBN 978-5-09-111351-8. — TekcT : 2JIEKTpOHHBIA // DJEKTPOHHBIA pecypc UudpoBon
o0Opa3oBarenbHON cpenbl CIIO PROFo6pazoBanue : [caiT]. — URL:
https://profspo.ru/books/139416

Pymsutuc, I'. E. Xumus. 11 knacc: 6a3oBbiit ypoBeHs : yueOHuk / I'. E. Pymsutuc, @. I'.
Oenmpaman. — 10-e m31. — Mocksa : Ilpocemenune, 2023. — 224 ¢. — ISBN 978-5-09-
108904-2. — Tekct : 2NIEKTPOHHBIN // DNEKTPOHHBIA pecypc HUPPOBOIl 00pa3zoBaTENbHOM
cpeant CITO PROFo6pa3osanue : [caiit]. — URL: https://profspo.ru/books/132380

Kypun, A. A. Xumus: 10-11 kimacesl: 6a30Bblii ypoBeHb : yueOHuk / A. A. Xypun. — 3-
e m3a. — Mocksa : [IpocBemenue, 2022. — 178 ¢. — ISBN 978-5-09-101654-3. — Texkcr :
ANIEKTPOHHBIN //  DNeKTpoHHbBI pecypc 1udpoBoi obpazoBatenbHOl cpeabl  CIIO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132375

Kysnenosa, H. E. Xumus: 11 kiacc: 6a30Bbiii ypoBeHs : yueonuk / H. E. Ky3nenosa, A.
H. JIéBkun, M. A. lllatamoB. — 2-e u3n. — Mocksa : [IpocBemenue, 2022. — 242 ¢. — ISBN
978-5-09-101660-4. — Tekct : OIEKTPOHHBIA // DIEKTPOHHBI pecypc UGPOBOI
o0OpazoBarenbHON cpenbl CIIO PROFo6pa3oBanue : [caiT]. — URL:
https://profspo.ru/books/132378

3.2.2. lonoJHUTEIbHAS JIUTEPaTypa

la6puensu, O. C. Xumust: 11 knacc: 6a30Bbiit ypoBeHs : yueonuk / O. C. 'aGpuensH. —
9-e m31. — Mockaa : [IpocBemenue, 2022. — 226 ¢. — ISBN 978-5-09-101658-1. — Tekcr :
AIIEKTPOHHBIA // DNeKTpOHHBIM pecypc 1HUdpoBoil obpasoBarenbHOi cpenpl  CIIO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132376

Xumus: 10 knace: yriyonénuslii yposens : yueObnuk / B. B. Epemun, H. E. Ky3pmenko,
B. U. Tepenun [u ap.] ; nox peaakuueit B. B. JIlynuna. — 10-e u3n. — Mocksa : [IpocBerienue,
2023. — 448 c. — ISBN 978-5-09-107226-6. — TekcT : 3JeKTPOHHBIH // DIEKTPOHHBIA pecypc
mudposoii  obpasosarensHoi  cpensl  CIIO  PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/132373


http://sbk12.ru/sveden/objects

Xumus: 11 xnacc: yrioy6nénnsiit ypoens : yueOnuk / B. B. Epemun, H. E. Ky3pmenxo,
A. A. lpoznos, B. B. Jlynun ; mon pemakuuerr B. B. Jlyumna. — 10-e u3a. — Mocksa :
[Tpocsemenne, 2023. — 480 c. — ISBN 978-5-09-107469-7. — Tekct : 31MeKTpOHHBIN //
DIIEeKTPOHHBIN pecypc 1udpoBoit oopazoBarensHolt cpenpl CIIO PROFo6pa3oBanue : [caiit]. —
URL: https://profspo.ru/books/132480

Xumus: 11 kmacc: 6a3oBbiid ypoBeHb : yueOHuK / B. B. Epemun, H. E. Ky3pmenko, A. A.
Hposznos, B. B. JIynun ; nox penakiueit B. B. Jlyanna. — 9-e uzn. — Mocksa : [IpocBemienue,
2022. — 226 c. — ISBN 978-5-09-101653-6. — TeKcT : 3JeKTpOHHBIN // DIEKTPOHHBIN pecypc
mugppoBoii  obpazoBarenbHolt  cpenst  CIIO  PROFoOpazoBanme : [caiit]. — URL:
https://profspo.ru/books/132377

[Ty3axoB, C. A. Xumus: 11 kmacc: yrnyOonénusiii ypoens : yueonuk / C. A. [ly3zakos, H.
B. Mamnuna, B. A. ITonkoB. — 4-e u3a. — Mocksa : [Ipocsemenue, 2022. — 321 ¢. — ISBN
978-5-09-101664-2. — TekcT : ONEKTPOHHBIA // DIEKTPOHHBIA pecypc LUPpPOBOU
o0OpasoBarenbHON cpenbl CIIO PROFob6pazoBanue : [caiiT]. — URL:
https://profspo.ru/books/132379

Xumus: 11 xmacc: yriyOnéHselid ypoBeHb : yueOHuk / O. C. TI'abpuensu, U. T.
Octpoymos, C. A. Cnankos, A. H. JI€Bkun. — 2-e uzn. — Mocksa : [IpocBemenue, 2022. —
434 c. — ISBN 978-5-09-101666-6. — TekcT : aMeKTpOHHBIA // DIEKTPOHHBIN pecypc
uudposoit  obpazoatenbHOM cpenpl  CIIO PROFoOpazoBanme : [caiit]. — URL:
https://profspo.ru/books/132397
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4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHON
JUCHUIIJINHBI
KoHTponp © OICHKa pe3ylnbTaTOB OCBOCHHUsS 0O0IIe00pa30BaTEIbHOM TUCITUILIMHBI
PaCKpBIBAIOTCS Yepe3 AUCHUTUTMHAPHBIC Pe3YJIbTaThl, HAIPaBJICHHBIC HA ()OPMUPOBAHHE OOIIUX
1 Ipo(eCCHOHATBLHBIX KOMITETEHIUH 110 pa3/iesiaM B TeMaM COJIep)KaHusl yaeOHOro MaTepuana

Oob6masi/mpodeccnoHabHasA Pazpen/Tema THI OLIeHOYHBIX
KOMIIeTEHIIUs MeponpusiTHii

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 JK3aMeH

IEeATEILHOCTH P4, Temp1 4.1 —4.3

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 oOpazoBareabHas aBTOHOMHAs HEKOMMEpUYECKasi OpraHu3aIus
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POHJ OHEHOYHbLIX CPEACTB

10 JUCIUTUINHE Xumust

CrnenuanbHOCTD 31.02.01 JIeueOHOE nesto

Womkap-Ona
2026 .
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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 KOMITETCHIIMM oOyJaronuxcs o crneruaibHocta 31.02.01 Jlewebnoe neno,
M0 TUCHUILIUHE «XUMUA).

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

[IpomexyTouHas aTTecTalus 1o IUCHUIUIMHE TPEeTyCMOTpeHa B (hopMe SK3aMeH.

1.2 Ilnanupyemple pe3yJibTaThl 0CBOCHUS Y4eOHOMH IUCIUILIUHBI.

®OC 1o3BOJISET OLICHUTH PE3YJIHTAThl OCBOCHHS YU€OHOU AUCIUIUIMHBI B COOTBETCTBUU

¢ TpeboBaHUAMHU paboyuel MPOrpaMMBl.

Kon IIK,OK

Oomue pe3y.111>TaT1,13

JAucnunimHapHbie
pe3y.]II>TaTLI4

OK 01.
CIocoObI
3a1au
npoQeCcCHOHAILHON
JESTEIIbHOCTH
MPUMCHHUTCIIBHO K
pa3INYHbIM
KOHTCKCTaM

Bri6upath
pelIeHus

B 4acTu
BOCITUTAHUS:

- FOTOBHOCTE K  Tpyay,
OCO3HaHHE LIEHHOCTH
MacTepcTBa, TPYI0II00ue;

-  TOTOBHOCTh K aKTHBHOM
IEeATEIbHOCTH TEXHOIOIMYECKO
Y COIMAIIPHON HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATH,
TUTAHUPOBATHh U CAMOCTOSTEIHHO
BBIIIOJIHATE TaKylo
JIEATEIbHOCTD;

- HHTEpEeC K Pa3IMYHbIM cepam
npodeccnoHaTbHOM
JIeATEIIbHOCTH,

OsBnageHue
y4eOHBIMU
JEHCTBUSIMU
a) 0a3oBbie
JICHCTBHS:

- CaMOCTOSITEIILHO
(dhopMynpoBaTh u
aKTyallu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIN
MpU3HAK WA OCHOBaHUS IS
CpaBHEHHUS, KiIaccUPHUKAIUU U
0000IIeHMS;

- OTIpeIeNIATh LeJIn
JEeITEITbHOCTH, 3aJ1aBaTh
napaMeTpbl M KPUTEPHUH UX

TPpyAOBOT'O

YHUBEPCAJIbHBIMHU
[I03HABATEJILHBIMU

JJOTHYCCKHE

- BJIAJIETh CUCTEMON XMMHYECKUX
3HaHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATrAF0INE MOHATHUSA
(XMMUYECKUH  DJIEMEHT, aToM,
ANEKTpOHHAs 000JI0UKa aToMa, S-,
p-, d-asekTpoHHBIE OpOWTATH
aTOMOB, WOH, MOJIEKYJIa,
BaJICHTHOCTb,
3JEKTPOOTPULATENBHOCTbD,
CTENEHb OKHUCIICHUS, XUMUYECKas
CBA3b, MOJb, MOJISIpDHAs Macca,
MOJISIpHBIE O00BEM, YIIIEPOAHBIN
CKeJIeT, GbyHKIIMOHANbHAS
rpynmna, pajgukaig, HU30Mepus,
M30MEphl, TOMOJIOTHYECKUN psf,
TOMOJIOTH, YTJI€BOJIOPO/bI,
KHCIIOPOJ- M  a30TCOAEp Kalue
COCIMHEHMS, OHOJIOTHYECKH
aKTHBHBIE BelECTBA (YIJIEBOJBI,
JKUPBI, Oenkn), MOHOMEp,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COCIMHEHMS, KPHUCTANIMYECKast
pemieTka, TUIBl  XUMHYECKUX
peakuuii (OKHCTUTENBHO-
BOCCTAaHOBUTEJbHBIE, DJK30- U
9HAOTEPMHUUYECKUE, peakuumn
HOHHOTO  OOMEHa),  PpacTBOp,
3JEKTPOJIUTHI,  HEDJIEKTPOJIUTHI,
ANEKTPOIUTHYECKAs

Jucconuanus, OKHMCJIIMTCIIb,

¥ VKa3bIBAIOTCS TUIHOCTHBIE M METAIPEAMETHEIE pe3ynsTaThl 13 TOC COO (B mocnennei pemakmuu ot 12.08.2022) B
oTriaroyibHOM opme, popmupyemble 0011e00pa30BaTENIHLHON TUCIUIUTNHOM

* 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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JIOCTHIKEHHS;

- BBISBIISITh 3aKOHOMEPHOCTH U
MIPOTHUBOPEYHS B
paccMaTpuBaeMbIX SIBIICHUSIX;

- BHOCHUTb KOPPEKTHBHI B
JIEATEIIbHOCTD, OLICHUBATh
COOTBETCTBHE Pe3yJIbTaTOB
LIEJIsIM, OILICHUBATh PUCKH
[MOCJIECTBUI AEATEIBHOCTH;

- pa3BHUBAThH KpEaTHBHOE
MBIIJICHHE  NPH  PEIICHUHU
KU3HEHHBIX TIPOOIIeM

0) 6a30BBIC HCCIIEIOBATEIBLCKUE
JICUCTBUS:

- BIIQJICTh HAaBBIKAMHU Yy4eOHO-
HCCIIeI0BaTEIbCKOM u
MIPOEKTHOM JIEITENBHOCTH,
HaBBIKAMU paspereHus
pooem;

- BBISBIISTE
CIIEACTBEHHBIE CBSI3U 51
aKTyaJIH3UpOBaTh 3ajauy,
BBIIBUTATH TUTIOTE3Y ee
peleHsl, HaXOIUTh apryMEHTHI
JUIT  JO0Ka3aTeabCTBAa  CBOHUX
YTBEPKICHUH, 3a7aBaTh
rapameTpsl 51 KpUTEpUU
peIICHUS;

- aHAJM3UPOBATH IMMOYICHHBIC B
xXoze peleHus 3a7a49u
PE3YIIbTaTHI, KPUTUICCKH
OLICHUBATh HX JOCTOBEPHOCTb,
MPOTHO3WPOBATh HM3MCHCHHE B
HOBBIX YCJIIOBHUSX;

- yMeTh IEPEHOCUTH 3HAHHS B
M03HABATEIHHYIO u
MPaKTUYECKYIO obnactu
KU3HEICATCIIbHOCTH;

- YMETh WMHTECTPUPOBATH 3HAHUS
u3 pa3HbIX MpPeIMETHBIX
o0JjacTen;

- BBIABUTAaTH HOBBIE  HJIEH,
npeyiarath OpUTHHAJILHBIC
MOAXOJIbI U PEIICHUS;

- CIIOCOOHOCTD 150.4
HCIIOJIb30BAHMS B
MO3HaBaTeIbHOM M CONMAIILHOH
MIPaKTHKE.

IIPpUYIUHHO-

BOCCTaHOBUTEND, CKOPOCTH
XUMHYECKOU peaxkuuu,
XUMUYECKOE paBHOBECHE),
TEOPUM M  3aKOHBI  (Teopus
XUMHUYECKOTO CTPOEHUS
opraHMuyeckux Bemects A.M.
byrneposa, TEOpHUsI
3JIEKTPOJIUTHYECKON
JUCCOLMAIMY,  [EPUOAUYECKUI
3akoH /JI.M1. MeHnneneeBa, 3akoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  A3BIK XHMUH,

(hakTONOTHYECKHE CBEICHUS O
CBOMCTBAx, COCTaBe, MOJyYCHUH
u 0e30II1aCHOM HCIOJIb30BaHUU
BXHCHIINX HEOPraHUYEeCKHX U
OpFaHI/I‘IeCKI/IX BCIICCTB B 6LITy nu

HpaKTH‘IGCKOﬁ JACATCIBHOCTH
YCJIOBCKA,

- YMCTb BBLIABJIATH XapPaKTCPHBLIC
IIPHU3HAKH n B3aHMOCBA3b

U3YYEHHBIX MOHATHHI, IPUMEHAThH
COOTBETCTBYIOILIME IOHITUSA HpPU
ONMCAHUU CTPOEHUSI U CBOMCTB
HEOPraHM4YeCKUX u
OpPraHMYECKUX BELIECTB U HUX
IpEeBpaLCHUH; BBISIBIISATh
B3alMOCBS3b XUMHYECKHUX
3HaHUH ¢  MOHATHAMU U
MIpeICTaBICHUSIMU JpyTUX
€CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETH
HauMEHOBaHU
COEIUHEHUN  MEXIyHApOIHOTO
CO103a TEOPETHYECKOU 51
IIPUKIIATHOM XUMHH U
TpPUBHAJIbHBIE Ha3BaHUS
BXHEHMIINX BEIIECTB (ITHIIEH,
alleTWIeH, IIULEepUH, (EHOI,
¢dbopmanpaerusu, YKCYCHasI
KHMCIIOTa, TJIMLMH, yrapHblid ras,
YTIEKUCIIBII ras, aMMHaK,
raimeHasi M3BeCTh, HeEraleHas
U3BECTh, IUTBEBAs coja U
JIPYTHUX), COCTaBIATH (HOPMYIIbI
HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB,
YpaBHEHUs XUMHYECKHUX
peakuuii, oOBSACHATh UX CMBICI;
MIO/ITBEPK1aTh XapaKTepHBbIE

HUCIIOJIb30BATh
XUMHNYECKUX
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XHMHYECKHE CBOMCTBA BCIICCTB

COOTBETCTBYIOIIUMH
SKCIEPUMEHTAMH M 3alHUCIMHU
ypaBHEHUH XUMHYECKUX
pEeaKInii;

- YMETh yCTaHaBJIUBATh
IPUHAJIEKHOCTh W3Y4YEHHBIX
HEOPraHUYeCKUX u
OpraHUYECKUX BEILIECTB K
OMpEeNIEJICHHBIM  KJaccam u
rpyImniam COEIMHEHUH,
XapakTepu30BaThb HX COCTaB U
BaKHEHIITIE CBOMCTBA;

OIpCACIIATL BHUABI XUMHYCCKUX
CBs3eil (KOBaJieHTHasi, WOHHAasi,
MEeTaJUIM4ecKasi,  BOJOPOJIHAs),
TUIBI KPUCTAJUTMUECKUX PEIIETOK
BEILECTB; KJIacCU(UIUPOBAThH
XUMHYCCKUC PCAKIIUU;

- copMUpPOBaATH MPEICTABICHHUS:
0 MaT€epuajibHOM CIUHCTBEC MHUpa,
3aKOHOMEPHOCTSIX u
MMO3HABAEMOCTH SIBJICHU
IPUPOJIBI; O MECTe M 3HAYECHUU
XUMHUHU B CUCTEME CCTCCTBCHHBIX
HayK U ee poju B obecreueHun

YCTOWUYHBOTO pa3BUTUA
YelI0BEYECTBRA: B pelieHun
npo0iem 9KOJIOTUYECKOH,
SHEPreTUYEeCKOW M MHUILEBOU
0e30MacHOCTH, B Pa3BUTUHU

MCIUIIMHEI, CO31aHUH HOBBIX
MaTreprajloB, HOBbIX MCTOYHHKOB

SHEPTHH, B oOecrieueHn
paloHAIBHOTO
PUPOJONIOIB30BAHMS, B

(hopMUPOBAHUN MHPOBO33PECHHUS
U o0Iel KyabTypbl YeJIOBeKa, a
TaKke HKOJIOTUYECKU
00OCHOBaHHOTO OTHOILEHHS K
CBOEMY 3/I0POBBI0 M IIPUPOIHOMN
cpene;

- BJIAJICTh CUCTEMON XMMHYECKUX
3HAaHMW, KOTOpas  BKJIIOYAET:
OCHOBOTOJIararoime TTOHSTHS
(IOTIONHUTENTBPHO K CHUCTEME
MOHATHM ©0a30BOr0  YpOBHA) -
H30TOIIbI, OCHOBHOE "
BO30YKJIEHHOE COCTOSIHHE aToMa,
THOpUIU3AIHS ATOMHBIX
opbuTtaneit, xumudeckas cBsizb ("

" nn

u , KpaTHbIE CBSI3H),
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MOJIApHasA KOHIOCHTpAanus:,

CTPYKTypHast dopmymna,
U30MepHsl (cTpykTypHas,
reOMeTpUYECKast (umc-TpaHc-

U30MEpHUs), THUMBl XUMHYECKUX
peakuuii (roMo- U reTEPOTreHHBIE,
oOpaTuMble H HEOOpaTUMBIC),

pacTBOpPLI (ucTUHHBIE,
JMCIIEPCHBIE CHCTEMBI),
KPUCTaJIOTHIPATHI, CTETIEHb
JMCCOLIMALIUHY, UIEKTPOIIN3,
KPEKUHT, pU(GOPMHUHT); TEOPHH H
3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKHUE 3HaHUS,

JeXKalmmne B OCHOBE ITOHMMAaHUS
OPpUYIUHHOCTU MU CHUCTCMHOCTU
XUMHNYCCKHUX HBJ'IeHPIﬁ,
COBpPCMCHHBIC NPCACTABICHUA O
CTPOCHUHU BCUICCTBA HA aTOMHOM,

MOJIEKYJIIPHOM n
HaJIMOJIEKYJISIPHOM YPOBHSIX;
MPEJCTABICHUS O MEXaHU3Max
XUMHUYECKUX peaKuuit,
TEPMOJIMHAMUYECKUX n

KHMHCTUYCCKHUX 3aKOHOMCPHOCTAX
UX TPOTEKAHHUS, O XHUMHYECCKOM
PaBHOBCCHUH, AUCHICPCHBIX
cucremax, (hakTOJIOTHUECKHE
CBEIICHHUS O CBOMCTBAaxX, COCTaBe,
HOJy4YEeHUHU u 0e30ImacHOM

HCHOJb30BaHUN BaKHEHIITNX
HEOPTraHUYECKUX n
OpPTraHUYECKUX BEIIECTB B OBITY U
NPaKTUYECKON JIeSITeIbHOCTH
YyeloBeKa;  OOIIMX  Hay4yHBIX
NPUHIUIIAX XHUMHYECKOTO

MpOW3BOJICTBA  (Ha  MpuUMepe
IPOM3BOJICTBA CEPHOU KHCIIOTHI,
aMMHaKa, MeTaHoJIa,
nepepaboTku HEDTH);

- YyMETh TPOBOAMTH PACUYETHI I10
XUMHYECKUM  (dopMmynaMm U
YpaBHEHUSIM XUMHYECKHX
peakiuii ¢  HCHOJB30BaHUEM
¢u3nueckux BeNUYMH (Macchl,
o0bemMa  ra3oB,  KOJHMYECTBa
BEIIECTBA),  XapaKTEPHU3YIOIIUX
BEIIECTBA C  KOJMYECTBEHHOM
CTOPOHBI: pacueTsl 1o
HaXO0XJICHUIO XUMHYECKOMN
(dbopMysBI  BEIIEeCTBa; pacueThl
Maccel  (0OBeMa, KOJMYECTBa
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BEIIIECTBA) TMPOAYKTA PEAKIUH,
€CITM OJTHO U3 UCXO/HBIX BEIIECTB
JaHO B BHJE pacTBopa ¢
OIPENIETICHHOM MacCOBOM J0i€ei
pacTBOPEHHOTO BEIIECTBA  HJIH
JaHo B u30bITKe  (MMeeT
NPUMECH); pacyeTbl MacCOBOU
wim 0oO0bEeMHOH JOJM BBIXOJA
NPOAYKTa  PEaKIMH;,  PacueThl
TEIUIOBOTO 3(deKra peakuuid,
00BEMHBIX OTHOIICHUH Ta30B;

- YMETh BBISABISITH XapaKTEPHBIE
NPU3HAKH u B3aUMOCBSI3b
W3YYCHHBIX MOHSATUH, PUMEHSThH
COOTBETCTBYIOIIME IOHITUS TPU
ONMCAaHUM CTPOCHUS U CBOWCTB

HEOPTraHUYECKUX u
OPraHWYECKUX BEHIECTB M UX
MpEeBpaIlCHHI; BBISIBIIATD
B3aUMOCBSI3b XUMHUYECKUX
3HAHUU c MOHATHSIMHA u
NPEICTABICHUSIMU JIPYTrUX
PEeIMETOB TUTST Oonee
OCO3HAaHHOTO  TOHMMaHUs |
00BsICHEHUS CYLIHOCTH
MaTepUaIbHOTO E€IUHCTBA MUDA;
UCII0JIb30BATh CUCTEMHBIC
XUMUYECKUE 3HaHUS JUTSL
OOBSACHEHUSI U TPOTHO3UPOBAHUS
SIBJICHUH, HMMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOLY;

- YMETh WCII0b30BAThH
HaUMEHOBaHUS XUMHUYECKUX
COCIMHEHUN  MEXIyHapOIHOTO
Cor3a TEOPETUYECKOMN 3
MPUKIIATHOU XUMUU u

TPUBHAIBHBIC HA3BAaHHS BEIECTB,
OTHOCALIMXCS K  H3YyYEHHBIM
KJlaccam OpPTaHUYeCKUX u
HEOPraHUYECKUX  COCMHEHMH;
WCTIOJH30BATh XUMHAYECKYIO
CUMBOIIMKY JUIS  COCTaBJICHHS
dbopmyn HEOPTaHUYECKUX
BEIIECTB,  MOJEKYJSPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlEHHBIX U  CKEJIETHBIX)
(hopmMyn OpraHMYECKUX BEIIECTB;
COCTaBIISATh ypaBHEHUS
XUMHUUYECKUX peakumit 51
pacKkpelBaTb ~ UX  CYIIHOCTB:
OKHCITUTEIHHO-

BOCCTAHOBUTEJIBHBIX peaknui
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MOCPEICTBOM COCTaBJICHUS
JNEKTPOHHOTO  OamaHca  ITHX
peakuuii;  peakuuii ~ MOHHOTO
oOMEHa TyTeM COCTAaBJICHHS HX
MOJIHBIX ¥ COKPAIICHHBIX HOHHBIX
YPaBHEHUH; PeakUHUid TUAPOIN3A,
peakuuii KOMILJIEKCOOOpa30BaHUs

(Ha npuMepe
TUJPOKCOKOMIUJIEKCOB IIMHKA U
ATIOMUHHUS); MOATBEPKIATh
XapaKTepHbIC XHUMHAYECKHE
CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIUMH
SKCIEPUMEHTAaMH U 3alHUCSIMHU
ypaBHEHUH XHUMHYCSCKHUX
peaKLHii;

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

BElIEeCTBa u XUMHUYECKHE
peakuuu, CaMOCTOSITENILHO
BbIOMpATh OCHOBaHUSA u
KPUTEpUU Ul  KJIacCUPUKALUU
U3y4aeMbIX XUMHYECKHUX
00BEKTOB; XapaKkTepu30BaTh

COCTaB M Ba)XHEHMIIME CBOWCTBA
BEILIECTB, IPUHAISKAIIUX K
ONpeseNeHHbIM  KjaccaM |
rpynmnaM CoeAMHEHUH (IpoCThIe
BEIIECTBA, OKCUJIbI, TUAPOKCUIBI,
COJIM; YIJIEBOJOPOJbI, IPOCTHIE
3¢upsl, CIIUPTBHI, (beHobl,
aNbJIETH/IbI, KETOHBI, KapOOHOBHIE
KHCIIOTBI,  CIIO)KHbIE  3(UPHL,
KUPBIL, YTIEBObI, aMUHBI,
AMHHOKHUCIIOTEI, Oenkn);
NPUMEHATh 3HAHUS O COCTABE U
CBOMCTBAX BCIIECTB s
SKCHEPUMEHTAIIBHOW  MPOBEPKHU
TUIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEN  IPOTEKaHUs
XUMHUYECKUX peakuui "
IPOTHO3UPOBAHUS
BO3MOKHOCTEN 150,
OCYILIECTBIICHMS;

- yMeThb TOJTBEpPXAaTh Ha
KOHKPETHBIX MpPUMEpax XapakTep
3aBUCUMOCTH pEaKkIMOHHON
CIOCOOHOCTH OpraHUYeCcKuX
COCMHEHUN OT KpPAaTHOCTH H
TUna KoBajgeHTHOW cBsa3u (" " u
""), B3aMMHOT'O BJIMSIHUS aTOMOB
Y Tpynn aToOMOB B MOJIEKYJIaxX; a
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TaKKe oT 0COOCHHOCTEH
peanuzanuu Ppa3IM4HBIX
MEXaHU3MOB MIPOTEKaHUs
peaKLHii;

- yMETh XapaKTEepU30BaTh

3JIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM M BO30YXICHHOM
COCTOSTHUM ) U MOHOB XUMHUYECKUX
sneMeHToB 1 - 4 mepuonoB
Ilepuonnueckoir cucremst JI.M.
MenzeneeBa W HX BaJICHTHbBIC

BO3MOXKHOCTH, UCTIONb3YS
TOHSTHS "s", "p", "d-
3JEKTPOHHbIE" opbuTanu,
JHEPreTUYecKue YPOBHH;
OOBSICHATD 3aKOHOMEPHOCTH

U3MEHEHUs CBOMCTB XMMHYECKHX
3JIEMEHTOB U 00pazyeMbIX HMU
COCIMHEHUM 110 IepuoJaM H
rpynmnau;

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIE
cpeacTBa TIOWCKa,
aHaiM3a u
UHTEPIIPETAIAN
uHpopmanuu u
MH(pOpPMalLlMOHHbIE
TEXHOJIOTHH JUTSE
BBIMTOJIHEHHUST  337a4
npodeccuoHaNbHOM
JeSITeTbHOCTH

B o0nactu 1IEHHOCTH HAay4HOTO
MMO3HAHUS:

- c(OpPMHPOBAHHOCTh
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHSI
00111eCTBEHHON
OCHOBAaHHOTO  HA  JMAaJIOre
KYJIBTYD, CIOCOOCTBYIOIIETO
OCO3HAaHHMIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIICHCTBOBAHUE SI3IKOBOM
U YUTATEJIbCKOM KYJIbTYPhl Kak
cpencTsa B3aUMOJICHCTBHSI

YPOBHIO
HayKu u
MIPAKTHKH,

- yMeTb  IUJIAaHUPOBaTb |
BBITIOJIHSATH XAMHUYECKHI
SKCHEPUMEHT (mpeBparteHus
OpPraHMYeCKUX  BEUIECTB NP
HarpeBaHuM, MOJIYYEHUE STUIICHA
M  U3YyYECHHE €ro  CBOWCTB,
KAUEeCTBEHHbIC  pEakluu  Ha

QJIBJICTU/IBI, KpaxMall, YKCYCHYIO
KUCIIOTY; JleHaTypauusi OeJKOB
Opd  HArpeBaHWHW,  IIBETHBIC
peakuuu  OenKoB;  HPOBOJUTH
peakuu  WMOHHOrO  OOMEHa,
ONpeNeNiATh  Cpeay  BOAHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peakuuu Ha cyabdar-, kKapOoHaT-

MEXIy JIOJbMH M TO3HaHUS | U XJIOPUI-aHUOHBI, HA KaTUOH
MHUPA; aMMOHMUS, pemarhb
- OCO3HAHME IIEHHOCTH HAYYHOU | SKCIIEpUMEHTAJIbHbIE 337auM 10
IeATEIIbHOCTH, TOTOBHOCTDH | TeMaM "MeTasiabr" u
OCYIIECTBISITh MpOeKTHYI0 U | "Hemeramibl") B COOTBETCTBUU C
HCCTIEI0BATENbCKYIO MpaBUIaMu TEXHUKH
JesTeNIbHOCTh MHIUBUIYaIbHO U | 0€30MacCHOCTH TP OOpallleHUuu ¢
B I'pYIIIIE; BEIIECTBAMH H  J1aOOPATOPHBIM
OBnanenue  yHHBEpCaJIbHBIMU | 000pYZOBaHUEM; IMPEACTABIAThH
y4eOHBIMA  TIO3HABATEIBHBIMU | PE3YJIbTATHI XUMHUYECKOTO
JEHUCTBUSMMU: JKCIIepUMeHTa B (Qopme 3amucu
B) pabota ¢ nHbopMaIuei: YpaBHEHUW  COOTBETCTBYIOIIUX
- BJIQ/ICTh HaBBIKAMH TIONyUEHUS | peakiuii ¥ QopMyIupoBaTh
nHpOpManMid W3 HWCTOYHHWKOB | BBIBOJBI ~HAa  OCHOBE  OJTHX
Pa3HBIX TUIIOB, CAMOCTOSITENBHO | pE3yJIbTATOB;

OCYIIECTBJISTh TIOWCK, aHalu3, | - yMETh aHAJIM3UPOBAThH
CHUCTEMATHU3AINIO U | XUMHUYECKYIO uH(pOpMaIIUIO,
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UHTEpIpeTanuio  UHGOpMaluu
pa3nUyHBIX BHJIOB U (HopM
MpEACTaBICHUS;

- CO3/1aBaTh TEKCTBI B

pa3nuyYHbBIX Qopmarax ¢ y4yeToM
Ha3HaueHus wWHQOpMAIMH U
LIEeJIeBOM ayAUTOPUH, BBIOHpas

ONTUMAJIbHYIO bopmy
IIPECTABICHUS u
BU3YyaJIM3alluH;

- OLIEHUBaThb JJOCTOBEPHOCTbD,
JETUTUMHOCTh MH(OpMaIuu, ee
COOTBETCTBUE  IPaBOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIOJIb30BaTh  CPEICTBA
MH(POPMALIMOHHBIX u
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHI B peleHuu
KOTHUTUBHBIX,
KOMMYHHUKaTHBHbIX U
OpraHU3allMOHHBIX  3a7a4 ¢
COOJIrOIEHUEM TpeOoBaHUI
SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TMTUEHBI,
pecypcocOepekeHusi, TPaBOBBIX
U OTUYECKMX HOPM, HOPM
MH(POPMAIIMOHHOM
0€e30I1aCHOCTH;

- BJIAJICTh HaBBIKAMU
pacrio3HaBaHMsT M 3alUThI
nHpopmanuu,
UH(pOPMaIIMOHHON

0€30MaCHOCTH JTUYHOCTH.

MOJTy9aeMyIO u3 Pa3HbIX
UCTOYHHUKOB (CPEICTB MacCOBOM
uHpopManuu, cetb MHTepHET U
Apyrue);

- BJIaJIETh OCHOBHBIMH METOJaMH
Hay‘-IHOI‘O IIO3HAHHUS BCIHICCTB H
XUMHYECKUX SIBJICHUH
(mabmronenwue, U3MEpCHHE,
9KCIIEPUMEHT, MOJICJIUPOBAHUE);

- YMETb MPOBOJMUTH PACUYETHI IIO

XUMHYEeCKUM  (dopMmynaMm U
YpaBHEHUSM XUMHYECKHX
peakuuMié C  HCIOJIb30BAHHEM
(buznuecKkux BEJIMYMH,
XapaKTepU3YIOIIUX BEIIeCTBa C
KOJINYECTBEHHOHU CTOPOHBI:
Macchl, oObeMa (HOpMaJbHBIE
yCIOBHSA) Ta30B, KOJIMYECTBA
BEILIECTBA, MCIIOJIb30BATh

CUCTCMHBIC XHMHWUYCCKHC 3HAHUA

JUIs  TPUHATHS ~ pPEUICHWH B
KOHKPETHBIX AKHU3HEHHBIX
CUTYyalHUsX, CBSI3aHHBIX c
BEILIECTBAMU U MX IIPUMEHEHUEM;
- YMETh CaMOCTOSITEIIEHO
IUIAHUPOBaTb M INPOBOAMTH
XUMHAYECKHH 9KCIEPUMEHT
(mosyueHue U U3ydeHHUE CBOWCTB
HEOPraHMYECKUX u
OpraHUYEeCcKuX BEIIIECTB,
KayeCTBEHHBIE peakuuu
YTJIEBOOPOIOB Pa3IUYHbIX
KJIACCOB M KMCIIOPOJICOIEPIKAIINX
OpraHUYecKuX BEILIECTB,
pelieHne  SKCIEePUMEHTAITBHBIX
3a1a4 o pacro3HaBaHUIO
HEOPTaHUYECKUX u
OpPraHMYeCKHUX  BEIIECTB)  C
coOI0IeHNEM MpaBuJI
O6e3omacHoro  oOpamieHuss ¢
BELIECTBAMH U JIaOOpaTOPHBIM
00opyI0BaHUEM,

dbopmynupoBaTh enu

UCCIIEJIOBaHUsI, TIPEIOCTABIATh B
paznmuuHOil (opMe Pe3yNbTaTHI
JKCIIEPUMEHTA, aHAJM3UPOBATh U
OIICHUBATh UX NOCTOBEPHOCTD,

- YMETH OCYILIECTBJIATH
LeJICHAPaBJICHHbBIN TIOUCK
XUMHYECKOH  uHpoOpManuu B
Pa3INIHBIX HCTOYHHUKAX

(HayyHass W y4yeOHO-Hay4Has
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JauTepaTypa, CpelcTBa MaccOBOM
nHpopmanuu, cetb WMHTEpHET U
Ipyrue), KPUTHYECKH
aHAJIN3UPOBATH XUMHUYECKYIO
uHdopmaruio, mnepepadbaTHBaTh
ee u KCII0JIb30BaTh B
COOTBETCTBUHM C IIOCTaBJICHHOMN
yueOHoOI 3a/1a4eii;

- BJAJECTh CUCTEMOW 3HAHUU O
MeTOoAaX Hay4yHOTO TIO3HaHUS
SIBIICHUI MIPUPOIBI,
HCIIONb3YEMBIX B €CTECTBEHHBIX
HayKaX M yYMEHUSMHU NPUMEHSTh
3THU 3HAHUSA npu
JKCIIEPUMEHTAILHOM
WCCIEOBAaHUU BEIIECTB W s
00BsICHEHUS XUMHYECKHUX
SIBJICHUHM, HMMEIOUUX MECTO B
IIPUPOJE MIPAaKTUYECKON
NEeSTeIbHOCTH 4YelloBeKa U B
ITOBCEIHEBHOMW KU3HU.

OK 04. DddexTnBHO

B3aUMO/ICHCTBOBATh

u paboTaTh B
KOJIJICKTHBE u
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEEIICHHUIO;

-OBJIaJICHUE HABBIKAMHM Yy4eOHO-
HCCIIEA0BATENIBCKOM, MPOEKTHON
U COLIMATIbHOW JEATEIIBHOCTH;

OBnazneHue  yHHMBEpCaJIbHBIMU
KOMMYHUKaTUBHBIMHU
JNENUCTBUSAMMU:

0) COBMECTHasl IeITEIIbHOCT:

- IOHUMaTh M HCIOJb30BaTh
MPEUMYIIECTBA KOMAHJHOW M
WHJIMBUIYAIBHOU PabOTHI;

- MPUHHUMATh IIEJTH COBMECTHOM
JeSITeJIbHOCTH, OPTaHU30BBIBATh
1 KOOPJMHUPOBATH JACHCTBUS 110

ee JOCTHKEHHIO: COCTaBIIATH
IJIaH JCHCTBUM, pacIpenessaTh
poix €  Y4eTOM  MHEHUU
Y4aCTHUKOB o0cyX1aThb
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPAMHHUPOBATH U BBITOIHATH
paboTy B YCIOBHSIX PEaIBHOTO,

BUPTYaJIbHOTO "
KOMOMHHPOBAHHOTO
B3aUMOJIEICTBHS;

- OCYILECTBJISATh MO3UTHBHOE

CTPATCTUYCCKOC IIOBCACHUC B
Pa3IIUYIHBIX CUTyalusix,
IIPOABJIATH TBOPYCCTBO )41

- yMeTb  IUIAHUPOBAaThb U
BBINOJIHATh XUMHUYECKHH
JKCIIEPUMEHT (npeBparteHus
OpPraHUYECKHUX  BEIIECTB  MpHU
HarpeBaHuM, NOJyYEHHE ATUIICHA
U M3y4eHHE €ero  CBOIICTB,
KaueCTBEHHbIE  peakUuu  Ha

aJIbJIETU/bI, KpaxMall, YKCYCHYIO
KUCIIOTY; JeHaTypamus OelKkoB
OpU  HArpeBaHWHW,  LIBETHBIE
peakuuu  OeNKOB;  IPOBOAMTH
peakuud ~ HMOHHOTO  OOMeHa,
ONpeNeNaTh  Cpeay  BOIHBIX
pacTBOPOB, KayeCTBEHHbBIE
peakuuu Ha cyiabdar-, kKapOoHaT-
U XJOpHUI-aHWOHBI, Ha KaTHOH
aMMOHUS; peuarb
SKCIEPUMEHTAIbHBIE 337a4ll IO
TeMaM "Metannsr" u
"HemeTaimibl") B COOTBETCTBUU C
npaBUIaMu TE€XHUKU
0€30MacHOCTH NpU OOpaIIeHUH C
BEIIECTBAMH M JIAOOPAaTOPHBIM

o0opymoBaHWEM; TIPEICTABIIATH
pe3yabTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (QopMme 3amucu
YPAaBHEHHH  COOTBETCTBYIOIIMX
peakuuii U GOpMyJIHPOBATH
BBIBOJIBI Ha  OCHOBE  JTHX
pe3yJIbTaTOB;

-yMETh CaMOCTOSITEJIBHO
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BOOOpakeHue, OBITH | INIAHUPOBATh W IPOBOJUTH
MHUITUATHBHBIM XUMHUYECKUN HKCIIEPUMEHT
OBnanenue  yHHUBEpCalbHBIMU | (TIOJy4YEHHE M M3yU€HUE CBOICTB
PeryiasiTUBHBIMU JICHCTBUSIMU: HEOPraHUYeCKUX u
r) OpUHATHE ce0s W JPYruX | OpraHM4eCKHX BEIIECTB,
JIOJICH: Ka4eCTBECHHBIC peakuuu
-  [pUHUMAThb  MOTHBBl U | YIJIEBOJIOPOAOB pa3IMYHbIX
apryMeHTbl APYTUX JIOAEH NpU | KJIACCOB M KUCIOPOACOAEPKALINX
aHaimse pe3yJbTaTOB | OPraHUYECKUX BEIIECTB,
NESITENIbHOCTH; pelieHue  SKCIEepPUMEHTATBHBIX
- TpU3HaABaThb CBOE MpaBO U | 3a7ad 1o pacro3HaBaHUIO
[IpaBO  JpPYrux JIOJed  Ha | HEOPraHMYECKUX u
OIHUOKH; OpPraHUYECKUX BEIIIECTB) c
- pa3BuUBaTh  CIIOCOOHOCTH | COONIOIEHUEM MIPaBUI
MOHMUMAaTh MHP C TO3UIMU | Oe30macHOro0  o0palieHust ¢
JPYTOro 4€eI0BeKa; BELIECTBAMM U  JIAOOPaTOPHBIM
o0opynoBaHueM,
(dhopMyIpoBaTh eI
UCCJIEIOBaHMSI, IIPEOCTABIATh B
pa3nuuHOil (opme pe3ynbTaThl
9KCIIEPUMEHTA, aHAJIM3UPOBaTh U
OILICHUBATh UX JIOCTOBEPHOCTb.
OK 07.| B obmactu  3KOJOTHYECKOTO | - chOPMUPOBATH MPEACTABICHUS:
CopelicTBOBaTH BOCITUTAHUS: 0 XHMHUYECKOW COCTaBJISIOLICH
COXPaHEHHUIO - c(hOpPMUPOBAHHOCTh | €CTECTBEHHOHAYYHOW  KapTHUHBI
OKpYXKarollel cpeipl, | IKOJIOTHYECKOi KYJIbTYpHI, | MUpa, POJIM XUMUU B TO3HAHUH
pecypcocOepexeHHIo, | IOHUMaHKe BIIUSTHUS | SIBJICHHI PUPOJIBI, B
NPUMEHATh  3HAHMS | COIMATBHO-IKOHOMUYECKUX (hOpMHUPOBAaHHHM  MBIIUICHUS U
00 M3MEHEHUU | IPOLIECCOB HA  COCTOSIHHE | KyJIbTYpHI JUYHOCTH, ee
KJIMMaTa, TMPUHLIUIBI | IPUPOJHOH M COLMAIBHOW | QYHKIIMOHAJIBHOW TPaMOTHOCTH,
OepeKIMBOrO Cpezbl, OCO3HAaHHE IT00AILHOTO | HEOOXOAUMOM AN pelIeHHs
IIPOU3BO/JICTBA, Xapakrepa HKOJIOTMYECKUX | TIPAKTHUUECKUX 3a/1a4 u
s heKTUBHO npo0em; JKOJIOTHUECKH  OOOCHOBAHHOTO
JIeHCTBOBATH B - IUTAaHUPOBAaHUE U | OTHOIIEHUS K CBOEMY 3J0POBbIO
Ype3BbIYaHBIX OCYILIECTBJIEHUE JECUCTBUUA B | U IPUPOIAHOM CPEE;
CUTyaIUsAX OKpY)Xarolllel cpelie Ha OCHOBE | - YMETh COONII0/IaTh TpaBHiia
3HaHHUA 1eJedl  yCTOMYMBOIO | SKOJIOTMYECKH IIeJ1ecO00pa3Horo

pPa3BUTHS YEJIOBEUECTBA;
AKTHUBHOE HEIpUATHE JIEUCTBUM,

MIPUHOCSIINX Bpen
OKpY>Karolleu cpere;

- yMEHUE  IPOrHO3UPOBATH
HeOJ1aronpusiTHbIE
JKOJIOTUYECKHE  IOCIECACTBUSA
NPEINPUHUMAEMBIX  JTE€HCTBUMH,
MpeAOTBPAIIATh UX;

- pacuMpeHnue OTIBITA
JEATEIbHOCTH  JKOJIOTUYECKOU
HaIlpaBJIEHHOCTH;

- OBJIaJICHUE HABBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOW, MPOEKTHOMN
M COLIMAJIBbHOHN eI TSILHOCTH.

MOBeJIeHUsI B OBITY U TPYAOBOI
ACATCIIbHOCTH B oesax
COXpaHEHHUs CBOEro 3J0pPOBbS U
OKpY>Karoller MpUpOIHON CPEbI;

YUUTHIBATH ONacHOCTh
BO3JICHCTBUS Ha J)KHUBBIC
OpraHu3Mbl ONpeIeIeHHBIX
BEIIECTB, MMoHUMas CMBICH
nokas3aTens MpEAEIbHON
JIOYCTUMOW KOHIEHTPAIlHH;

- YMETH MPOTHO3UPOBATH,
AQHAIM3UPOBaTh M OLEHHUBATh C
MO3UIHMN 9KOJIOTHUECKOM
0e30macHOCTH MOCJIEICTBHS

OBITOBOM M TNPOU3BOJCTBEHHOU
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JEATEIbHOCTH YeJIoBeKa,
CBSI3aHHOW ¢  mepepaboTKon
BEILIECTB; UCIIOJIb30BATh
HOJTy4EHHbIE 3HAHUS ISt
NPUHATUS TPAMOTHBIX pPELICHUH
npobaem B CUTYaLUsX,

CBA3aHHBIX C XHMHCﬁ;
- YMCTb OCO3HAaBaTb OITACHOCTb

BO3JICHCTBUS Ha YKUBBIE
OpraHu3Mbl ONPEACIICHHBIX
BEILECTB, MIOHUMas CMBICIT
TOKAa3aTelst MpEeAEIbHON

JIONYCTUMOW KOHIIGHTpAllUU, |
MOSICHATh Ha MPUMEpPax CIOCOObI
YMEHBIICHUS U TPEIOTBPAIICHUS
WX BPETHOTO BO3JCHCTBUS Ha
OpraHM3M YeJIOBEKa.

B pamkax mporpammsl

y4eOHON  JTUCHUTIIMHBI

oOy4aromumucs  GOpMHUPYIOTCS

JIMYHOCTHBIE Pe3yJIbTaThl:

JIP 5. JleMOHCTpUPYIOIIHI TPUBEPKEHHOCTh K POJHOMN KYJNbTYpe, UCTOPUUECKON MAMSITH
Ha OcHOBe JI0OBU K PoaunHe, pogHOoMy Hapoay, Majol poOJAuHE, NMPUHATHIO TPagUIMOHHBIX
LIEHHOCTEH MHOTOHAlMOHAIBHOrO Hapoaa Poccuu.

JIP 9. Cobumroaroniuii u mporaranInpyonui mpaBuia 30pOBOro U 6e301macHoro oopasa
JKU3HU, CIOPTa; MNPEeAyHnpexAaromuil Ju00 MPeoaoeBaOIUN 3aBUCUMOCTH OT aJKOTOJIs,
TabaKa, NCUXOAKTUBHBIX BEILECTB, a3apTHBIX Urp U T.A. COXpaHSIOLUMN NCUXOJIOTHYECKYIO
YCTOMUYMBOCTh B CHTYaTUBHO CJIOKHBIX UJIM CTPEMUTEIBHO MEHSFOUIUXCSI CUTYallUsX.

JIP 10. 3a0otsmuuiics O 3alIUTe OKPYKAWOIIEH Cpelbl, COOCTBEHHOM U 4YYyXOH

0e30MacHOCTH, B TOM YHuCIIe IU(POBOH.

1.3 Buabl KOHTPOJIAA M METObI OLIEHKH
KoHTpoJib 1 o11eHKa 0cBOeHHsl Y4eOHOii IUCIUIIMHBI 110 TEMaM

HaunmeHnoBanue Tem

Buab! 1 MeToabl OLIEHHBAHUS

Texkymmii KOHTPOJIb IIpome:kyTOUHAsA aTTeCTALNA
MeTtoabl IIposepsiembie | Metoabl ouenku | IIpoBepsiembie
OLIEHKH KOMIIETEHIUH, KOMIIETEHIIHH,
JIMYHOCTHBIE yMeHus,
pe3yJabTaThl 3HAHHSA
Tema 1.1. Crpoenue | [Ipaktuueckue OK 01 DK3aMeH OK 01
aTOMOB XHMHYECKHX 3aJlaHus JIP 5,9,10 JIP 5,9,10
AJIEMEHTOB u
npupoaa
XUMHYSCKOM CBSI3U
Tema 1.2. | IIpaktnueckue | OK 01, OK 02, DK3aMeH OK 01, OK 02,
[Tepuoanueckuit 3aIaHus JIP 59,10 JIP 5,9,10
3aKOH H  TabiuIa
AN .Menpgeneera
Tema 2.1. Tunsl | [IpakTnueckue OK 01 DK3aMeH OK 01
XHUMUYCCKHX 3aJaHHs JIP 5,9,10 JIP 5,9,10
peakuui
Tema 2.2. [IpakTrueckue OK 01 DK3aMeH OK 01
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DIIEKTPOIUTHYEC-Kast
JMCCOLaIns 5
WOHHEBIN 00MeH

3aJaHus

JIP 5,9,10

JIP 5,9,10

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa u
CTpOCHHUE
HEOPTaHUYECKUX
BEIICCTB

[IpakTrueckue
3alaHus

OK 01, OK 02
JIP 5,9,10

DK3aMeH

OK 01, OK 02
JIP 5,9,10

Tema 3.2. Pusuko-
XHUMHUYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BCIIECTB

[IpaxkTrueckue
3alaHus

OK 01, OK 02
JIP 5,9,10

DK3aMeH

OK 01, OK 02
JIP 5,9,10

Tema 3.3.
IIpousBoacTBO
HEOPraHUYECKHUX
BEIICCTB. 3HAUCHHUE U
NpPUMEHEHUE B OBITY
Y Ha TPOU3BOJICTBE

[IpakTrueckue
3aJlaHus

OK 01, OK 02,
OK 04
JIP 5,9,10

DK3aMeH

OK 01, OK 02,
OK 04
JIP 5,9,10

Tema 4.1.
Knaccudukanus,
CTpOCHHUE u
HOMEHKJIaTypa
OpPraHUYeCKUX
BCIIIECTB

IIpaktueckue
3a/1aHUs

OK 01
JIP 5,9,10

DK3aMeH

OK 01
JIP 5,9,10

Tema 4.2. CoiicTBa
OpPTraHUYECKUX
COE€IMHEHUN

IIpakTueckue
3a/1aHUs

OK 01, OK 02
JIP 5,9,10

DK3aMeH

OK 01, OK 02
JIP 5,9,10

Tema 4.3.
Opranunueckue
BEIIIECTBA B
KU3HEIEATEIIBHOCTH
YeIJI0BEKa.
IIpousBoacTBo U
pUMEHEHNE
OpraHMYECKHUX
BEIIECTB B
IIPOMBIIITIEHHOCTH

[IpaxkTrueckue
3alaHus

OK 01, OK 02,
OK 04
JIP 5,9,10

DK3aMeH

OK 01, OK 02,
OK 04
JIP 5,9,10

Tema 5.1.
Kunernueckne
3aKOHOMEPHOCTHU
MPOTEKaHUs
XUMHYECKUX
peakuui

[IpakTnueckue
3alaHus

OK 01, OK 02
JIP 5,9,10

DK3aMeH

OK 01, OK 02
JIP 5,9,10

Tema 5.2.
TepMoguHaMu4eckure
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKHUX
peaKkui.
PasHoBecue

[IpaxkTrueckue
3alaHus

OK 01, OK 02
JIP 5,9,10

DK3aMeH

OK 01, OK 02
JIP 5,9,10
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XUMHYECKHUX
peakuui

Tema 6.1.
[ucnepcHsle
cUcTeMbl U (aKTOpbI
UX YCTOMYMBOCTH

[IpakTrueckue
3a/aHus

OK 01, OK 02,
OK 07
JIP 5,9,10

DK3aMeH

OK 01, OK 02,
OK 07
JIP 5,9,10

Tema 7.1.
OGHapyxeHnue
HEOPraHUYECKUX
KaTHOHOB U aHUOHOB

[IpakTuueckue
3a/aHus

OK 01, OK 02
JIP 5,9,10

DK3aMeH

OK 01, OK 02
JIP 5,9,10

Tema 7.2.
OGHapyxeHnue
OpraHUYECKUX
BCIICCTB OTACIBHBIX
KJIACCOB c
UCIIOJIb30BAaHUEM
KauyeCTBEHHBIX
peaxkuuii

[IpakTuueckue
3a/aHus

OK 01, OK 02
JIP 5,9,10

DK3aMeH

OK 01, OK 02
JIP 5,9,10
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2. OI[BHO‘IHBIC CpeacTBa AJd NPOBEACHUA TEKYHICro KOHTPOJIA YCII€BA€MOCTH

2.1. IlepeyeHb NPAKTHYECKUX 3aaHUH

1. CocraBbTe XuMHUECKHE (OPMYJIBI IBYXaTOMHBIX COCIWHEHUH: {CUIMINA KaJIbLIUs,
ruapun Oapust, cyiabdun xenesa (1), okcun azora (II), okcun amromunMs, xmopun xenesa (1I),
Hutpuz 6apus, okcuna prytu (1), okcun cypemsl (V); okeun menu (1), xmopun pryru (II), autpun
KaJus, CHJIMIMJ MarHus, TIpuj amomMuHus, cynbdun csunua (II), OpomMua muHKa, OKCHI
yraepona (II), okcun xmopa (V); autpua Harpus, noaua menu (I), okcun xpoma (I1), okcua azora
(V), runpun Hatpus, xaopua xpoma (II1), okcun kamus, okeun mbimbsika (I11), cynshun nuaka} .

2. Ilpu B3aumopeiicteun {40; 20; 35} r cmecu {cepeOpa U IMHKA; IIMHKA U MEIH; MEAH U
JkKeyesa} C COJISIHOM KHCIOTOM BbLaenuiock {6,72; 2,24; 5,6} n rasa (dH.y.). Onpenenure
MaccoBYI0 70110 (B %) {IIMHKa; MeaH; JKene3a} B CMECH.

3.YpaBHANTE OKUCINTEILHO-BOCCTAHOBUTEIIBHYIO PEAKIIHIO

{Mn0O2 + H2SO4 = MnS0O4 + 02 + H20;

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

KClO3 + S = KCI1 + SO2} MeToaoM 3JIeKTPOHHOTO OallaHca; OMPEISTUTE OKUCIUTEIb 1
BOCCTAHOBUTEb.

4. Omnpenenute MOJIEKYJSpHYIO (opMylly yrieBogoposaa, coaepxamiero {80%; 85,7%;
75%} yrnepona. OTHOcHUTENbHAs IJIOTHOCTh IIAPOB BELIECTBA IO {BOJOPOAY; BO3IYXY;
Kkuciopony} paena {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 BO3MOYKHOTO.

6. KakuM peakTHBOM MOXHO OTJIMYUTH TNIMLIEPHH OT TJOKO3bI? COCTaBbTE ypaBHEHUE
Ka4eCTBEHHOHN peakiuy it 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
IPAaBUJIbHO PELICHO, IPUBEEHA MOAPOOHAsI apryMEHTAIUs CBOETO PEIIEHMS], T0Ka3aHO XOpollee
3HAaHHME TEOPETUUECKHUX aCIIEKTOB PEIICHUS IPAKTHUECKOIO 3aJaHusl.

OneHka «XOpoILIo» BBICTABISETCS O0O0ydYaroleMycsi, €ClIM IpPaKTU4YEeCKOe 3a/aHue
IIPAaBWJIBHO PEUIEHO, NPHUBEIEHA JOCTaTOYHAas apryMEHTalusi CBOETO PpEUICHMs, I10Ka3aHO
OTpezieIEHHOE 3HAHUE TEOPETUUECKOro MaTepuania.

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

OneHka «Hey/10BJIETBOPUTEIBLHO» BBICTABISIETCST 00yUYaloLIEMyCsl, €ClIU NMPAKTUYECKOEe
3aJjaHKe PELIeHO HEBEPHO, OTCYTCTBYIOT HEOOXOMMbIE 3HaHUS TEOPETHUECKOr0 MaTepHara.
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3. OneHo4YHbIe CPeACTBA IJIsl IPOMEKYTOYHOM aTTecTaluu

IIpumepHbIil Bonpoc

[IIadJs0oH oTBETA

YcTaHOBHTE COOTBETCTBUE MEKY HA3BAaHHEM BEIIECTBA U
KJIACCOM/TPYIITION, K KOTOPOMY(-0ii) 3TO BEIIECTBO
MPUHAJUICKUT: K KOKION MO3UIHIH, 0003HAYCHHON
OYKBOIi, TOIOEPUTE COOTBETCTBYIOIIYIO MO3UIIHIO,
0003HauEHHYIO [T (POTA.

HA3BAHMUE BEIIECTBA

A) MetunbeH3o;

b) anunun;

B) 3-UImerunOyraHais.

KJIACC/TPYIIITA

1) ampaerumsl;

2) aMUHBI;

3) aMUHOKHUCIIOTHI;

4) yrieBoJOpO/BbI.

3anumuTe B OTBET IUQPHI, PACTIOJIOKUB UX B IMOPSIIKE,
COOTBETCTBYIOIIEM OYKBaM:

A B | B

421

YcTaHOBHUTE COOTBETCTBHE MEXy Ha3BaHUEM COCIUHEHUS
1 00mIeit popMyIoil TOMOJIOTHYECKOTO Psifia, K KOTOPOMY
OHO NPHUHAUIEKUT: K KaX10H MO3ULMHU, 0003HAYEHHOM
OyKBOM, MOJIOEPUTE COOTBETCTBYIOLTYIO TTO3UIIUIO,
0003HaYeHHYIO ITU(DPOH.

HA3BAHUE COEJIMHEHU A

A) Oyranuen-1,3;

b) 2-merunmnponanoin-1;

B) stundopmuar.

KJIACC (I'PVIIITA) OPTAHUYECKHNX
COEJUHEHHNH

1) npoctsie 3¢upsr;

2) cnoxHbIe 3(UpBHI;

3) cnupThl;

4) yrieBoJOpOJbI.

3anuiuTe B OTBET UQPHI, PACHIOJIOKUB UX B MOPSJIKE,
COOTBETCTBYIOLIIEM OYKBaM:

A B | B

432

YcTaHOBUTE COOTBETCTBUE MEXKIAY Ha3BAaHUEM COCAMHEHUS
U ero QyHKIMOHATBHOMN TPYIION: K KaXXI0W MO3HIINH,
0003HaYeHHOU OYKBOMH, MOIOEPUTE COOTBETCTBYIONIYIO
MO3UINI0, 0003HAUYCHHYIO IIHU(POI.

HA3BAHUWE COEJUHEHU A

A) aHWUIUH;

b) nponuonoBas kucnora;

B) »Tanains.

OYHKIIMOHAJIBHA S T'PYTITTIA

1) kapOOKCHIIbHAs TPyNIa,

314
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2) HUTPOTPYIIIA;

3) aMuHOrpymnmna;

4) anmpperuHas rpymua.

3anummure B OTBET LU(PHI, PACIIONOKUB UX B OPSIJIKE,
COOTBETCTBYIOLIIEM OyKBaM:

A B | B

YcTaHOBUTE COOTBETCTBUE MEXKAY Ha3BaHUEM BelIeCTBa U
KJIacCOM (TPYIIOii) OpraHUYECKUX COCAMHEHUH, K
KOTOpPOMY(-0¥1) OHO MPUHAIICIKUT: K KaXKJOU MO3UIIH,
0003HaYeHHON OYKBOH, MOAOEPUTE COOTBETCTBYIOIIYIO
MO3UIINIO, 0003HAYEHHYIO ITU(DPOi.

HA3BAHUE BEHIECTBA

A) nudeHunmeraH;

b) pubo3a;

B) dbenunananun.

KJIACC (I'PVYIIITIA) OPTAHUYECKHUX
COEJUHEHHNH

1) xapOOHOBBIE KUCIIOTHI;

2) aMHUHOKHCIIOTHI;

3) yrieBoaopoibl;

4) yrieBoJpbl.

3anumuTe B OTBET UG PHI, PACTIONOKUB UX B IMOPSIIIKE,
COOTBETCTBYIOIIEM OYKBaM:

A B | B

342

W3 npeniokeHHOro nepevHs BEIOEpUTE JBa BEIIECTBA, B
MOJIEKYJIaX KOTOPBIX MEXKIy aTOMaMU yriepojaa u
KHCJIOPO/Ia TPUCYTCTBYET JBOMHAS CBS3b.

1. DraHom.
2. AuetoH.
3. AnerodeHoH.
4. DTUIEHTIINKOIb.
5. ®eHoOIM.

3anumnmTe B 10JIe OTBETAa HOMEPA BHIOPAHHBIX BEIIECTB.

23

W3 mpennoskeHHOro MepeydHs BEIOEPUTE J1Ba BEIIECTBA, B
MOJIEKYJIaX KOTOPBIX MEX]Iy aTOMaMH YTJIepo/ia U
KHUCIIOPO/1a IPUCYTCTBYET ABOWHAS CBS3b.
1. Aueransnerusn.
2. Meranou.
3. YkcycHas KHCIIOTa.
4. ®eHomn.
5. I'muuepun.
3anuinuTe B 1MOJIe OTBETAa HOMEPA BEIOPAHHBIX BEIIECTB.

13

U3 npensnokeHHOro nepeyHs BbIOepuTe 1BE mapbl
BELIECTB, B KAKJOM U3 KOTOPBIX COEP)KATCS OJIMHAKOBBIE
(GYHKIIMOHATBHBIE TPYIIITHL.

1. Metanon u 6eH3011.

2. AHWIWH Y 3TUJIAMHUH.

3. Hutpob6eH3011 1 HUTPOTJIUIIEPHH.

25.
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4. I'mauepuH 1 METaH.

5. Byranon-2 u ¢enon.

3anuimmuTe B MOJie OTBETa HOMEpa BHIOPAHHBIX Map
BCIICCTB.

W3 npeiio’)keHHOTO TIepeyuHs BBIOCPUTE JBE Maphl
BEIIIECTB, B KAYKIOH M3 KOTOPBIX COAEPIKATCS OJIMHAKOBBIC
(GYHKIIMOHATILHBIE TPYIIIIHL:

1. Gyranon-1 u Gensom;

TIIMIEPUH H METAHOJT;

aHWIUH U (EHOI;

STHJIAMHH U 2-aMUHOOYTaH;

. TICHTaHOJI-2 ¥ MpOoIujaleTar.

G W

24

U3 npensnokeHHOro nepeyHs BHIOEpUTE J1Ba BEUIECTBA, B
COCTaBe KOTOPBIX €CTh XOTS ObI OJIMH IEPBUYHBIN aTOM
yrieposa.

1. YkcycHas kuciora.

2. IlukorekcaH.

3. bensou.

4. DTUAN3OMPONHIOBBINA YPUp.

5. @enoul

3anuiuTe HoOMepa BHIOPAHHBIX OTBETOB B MOPSIAKE
BO3paCTaHUs

14.

U3 npennoskeHHOro rnepeyuHs BLIOEpUTE 1Ba BEIIECTBA,
KOTOPBIE SIBJIIIOTCS M30MEpaMu ATHIIAIIETATA.

1. JAuaTrIIOBEIH 2dup.

2. byraHoBas KucioTA.

3. Ipomundopmuar.

4. byranon-2.

5. byranans.

3anummuTe B MoJie OTBETAa HOMEpA BEIOPAHHBIX BEIIECTB.

23

13 npesio’keHHOTo MepeyuHs BHIOEpUTE JBa ONpeAeIeHHUs,
noaxo snue st OyreHa-1 u yuc-0yrena-2.

1. CTpyKTypHBIE H30MEPBHI.

2. W30oMepbl 110 NOJI0KEHUIO KPATHON CBS3H.

3. I'eomeTpuyeckue N30MepsI.

4. MexXKI1accoBbl€ H30MEPBI.

5. ONTHYECKUMHU U30MEDPHI.

3anuiuTe B 10JI€ OTBETa HOMEpPA BEIOPaHHBIX
ONIPEEIICHUN.

12

W3 nipe1y1oskeHHOT0 TIepeyHs BRIOCPUTE JIBa BEIICCTBA,
KOTOPBIC SBIISTIOTCS ©30MEPaMH TUITUIIOBOTO dupa:
MPONAHOIN-2;

OyraHon-1;

IIEHTAHOII-2;

reKcaHoI-3;

. METHJTM30IPOIHIOBBII d(up.

3an1/11ume B T10JIC OTBETA HOMEpa BHIOPAHHBIX BEIICCTB.

Nk =

25

Y cTaHOBHUTE COOTBETCTBHE MEXKIY PEarupyromuMu
BEILECTBAMU U OPTaHUUYECKUM MPOTYKTOM, KOTOPBIN
MIPEUMYIIECTBEHHO 00pa3yeTcs MpU B3aUMOACHCTBUN dTUX
BEIIIECTB: K KaX/I0¥ MO3UIHH, 0003HAYeHHON OYKBOH,
1mo0eprTE COOTBETCTBYIONIYIO MO3HITNIO, 0003HAUYCHHYIO

2345
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udpoit

PEATUPYIOIIME BEIIECTBA
A) mporman u 6pom;

b) uuknonponan u 6pom;

B) nporien u 6poMHast Bojia;

') mponuH 1 6poMHas Boja.
[TPOJIYKT B3AVMOJIEMCTBHA
1) 1-6pommnponas;

2) 2-OGpomMmpornas;

3) 1,3-qubpommnponas;

4) 1,2-qubpomripomnas;

5) 1,2-gubpommnpornes;

6) OpOMITMKIIONPOIIAH.

3anumure B OTBET HUQPHI, PACTIONOKUB UX B TOPSIKE,
COOTBETCTBYIOIIEM OYKBaMm.

A B | BT |

YcTaHOBUTE COOTBETCTBUE MEXKAY PEarupyrouuMu
BEIIECTBAMH U OPTaHUYECKUM MPOTYKTOM, KOTOPBIi
MPEUMYIIECTBEHHO 00pa3yeTcs Mpy B3aUMOICHCTBUH STUX
BEIECTB: K KaXI0H MO3UIHH, 0003HAYCHHON OYKBOH,
no0epuTe COOTBETCTBYIOILYIO MMO3UIINI0, 0003HAYCHHYIO
U POH.

PEATUPYIOIIUE BEIIECTBA

A) mporieH u Boaa;

b) atun u Bomopos (u306.);

B) nponun u Bona;

I') uuxnonponan u xiuop (npu t°C).

ITPOJYKT B3AMMOJENCTBHS

1) mpomnaHoH;

2) oraH;

3) mpomanon-1,;

4) mpormaHon-2;

5) 1,3-puxnopnpornas;

6) XJIOPIMKJIONPOTIaH.

3anumure B OTBET HUQPHI, PACIIOIOKUB UX B MOPSJIKE,
COOTBETCTBYIOILIEM OYKBaM.

Al BB |
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N300yTaH 1 2-MeTWIIOyTaH SABISIOTCS
1) reoMeTpUYECKUMHU H30MEPAMHU

2) OJHUM M T€M K€ BEIECTBOM

3) roMmonoramu

4) CTpyKTypHBIMH H30MEpPAMHU

TOMOJIOTH

OO6mas ¢popMyra aqTkaHOB

CnH2n+2

K KaKOMy TI/Il'Iy OTHOCUTCA JaHHasI XUMHNYCCKasa peaKLu/m
CuS0O4 + Fe = FeS0O4 + Cu

3aMCIICHUEC

®dopmyina okcuaa yraepona (II):

CO

[IpucoennHeHme raJIOT€HOBOIOPOIOB K aTKEHAM

MapkoBHHKOBA
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MPOUCXOUT IO MPaBUILY:

®dopmymna OeHzona

C6H6

Yrnesogopon ¢ popmynoit CH3 - CH3 oTHOCHTCS K
KJIaccy:

a. aTIKMHOB

0. aJIKCHOB

B. QJIKAHOB

I. QpCHOB

B npOMBILIIEHHOCTH 3TaHOJI MOJIY4aloT B PE3yJIbTaTe
peaKkLuu MEXy:

a. C2H5CI + H20;

6. C2H4 + H20;

B. C2H2 + H20;

r. CH3COOC2H5 + H20.

Anbpaerupl NOJy4aroT OKUCIEHUEM:
a. OeH30Ia;

0. crIupTOB;

B. AlIETUJICHA;

I'. HATPOCOEIMHEHUI

Kaxkas cBA3b sIBIsIETCSI HENTUIHON?
a. -CO-NH2

0. -COO—NH3-

B. -CO-NH-

r. -CO-O-

CKOJIBKO aMHHOKHCIIOT BXOIUT B cOocTaB Oenka?

20

Jenarypauus — 3T0 mpouecc:
a. HapyIlIEHUE €CTeCTBEHHOM CTPYKTYpHI Oenka
0. BOCCTaHOBJICHUS] €CTECTBEHHOM CTPYKTYpHI O€JKa
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