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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOrPAMMBI YUEBHOM
TACIATITAHBI

1.1 O6sacTh NpUMeHeHHsI POTPAMMBbI

[Iporpamma  y4yeOHOW  JUCHMIUIMHBI ~ «XHMMMS»  SIBISIETCS  YacTbl0  OCHOBHOM
npodecCHOHAIbHON  00pa3oBaTebHOM mporpaMmbl B cooTBercTBUH ¢ DPI'OC CIIO 1o
cnenuanbHocT 34.02.01 CecTpunckoe J1emo.

PaGouass  mporpamma  MoOxeT ~ OBITh  HCHONBb30BaHA B JIONOJHUTEIHHOM
npodeccHOHaTLHOM 00pa30BaHUM B paMKax peau3alliy IPporpaMM NepenoaroTOBKH KaapoB.

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
cnenuanbHocT 34.02.01 CecTpunckoe J1emo.

1.3 LHeau 1 miianHupyemMblie pe3yJabTaTbhl 0CBOCHUS IMCHUILINHbI:

Conepxanue mporpaMMbl 001I€00pa30BaTENbHON TUCIMIUIMHBI «XHUMUS) HAINPaBIICHO
Ha JOCTUKEHUE CIAEAYIOMIMX LETeH:

¢dbopMHupoBaHHE 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 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

? JlucnumnuHapubie (IIpeMETHBIE) Pe3y/IbTaThl YKA3hIBAIOTCS B COOTBETCTRHH C HX IIOIHEIM mepedreM 8o GIOC COO (B
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
SHAOTEPMUYECKUE, peaxkuuu
HOHHOTO  OOMEHa),  pacTBOp,
ANEKTPOJIUTBI,  HEAIEKTPOIUTHL,
3IEKTPOJIUTUYECKAS
JUCCOLIMAIIS,
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
BOXHEHUIINX HEOPraHUYeCKUX |
OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUIECKON NEeSTeNbHOCTH
YEJIOBEKA;

- YMEThb BBISABISTH XapaKTEPHbIE
MIPU3HAKU u B3aUMOCBSI3b
N3Yy4YCHHBIX HOHHTHﬁ, NPUMCHATH
COOTBCTCTBYIOIIINE IIOHATHA npu
OIMMMCaHNU CTPOCHUA U CBOWCTB
HCOPTraHUYCCKUX U OPraHu4YCCKUX
BCIIIECTB u ux MIpEBpaIICHNU,
BBIABJIATH B3aMMOCBA3b XMMHYCCKHUX
3HAHWH C IIOHATHUAMMUA n
NIpeCTaBICHUAMU JIPYTUX
€CTCCTBCHHOHAYYHBIX IMTPEAMETOB;

- yMETh WCIIOh30BATh
HAaMEHOBAHUS XUMHUYECKUX
COCIMHEHUN  MEXIyHApOIHOTO
cor3a TEOPETUYECKON 51
MIPUKJIATHON XUMHUU u
TpPUBHAJIbHBIE Ha3BaHUS
BOKHEWININX BEMIECTB (IPTHUJIEH,
aneTH/ieH, TJHIEepUH, (eHo,
dbopmanbaerus, YKCyCHast
KHCIIOTa, TJIMIWH, YrapHBIA ras,
YTJIEKUCITBIN ras, aMMUAK,
raimieHasi M3BeCTb, HeEramieHas
W3BECTh, TMHTHEBAs cola H
JIPYTHUX), COCTaBIATH (HOPMYIIBI
HEOPTraHUYECKUX u

OKHCJIUTEb,
CKOPOCTb
peaKIuu,

paBHOBECHE),

3aKOHBI  (Teopus
CTpOEHUS

BemecTs  A.M.
TEeOpUst




HUCIIOJIL30BaHU B
NO3HABaTEJILHON M COLIMAJILHOMN
MpaKTHUKE.

OpPraHUYECKUX BEUICCTB,
ypaBHEHUs XUMHYECKHUX
peakiuii, oOBICHAT UX CMBICI;
MIOATBEPK1ATh XapaKTepHbIe
XMMHMYECKHE CBOMCTBA BEILLIECTB
COOTBETCTBYIOIIMMU
JKCIIEPUMEHTAMH UM 3aIIUCSMU
ypaBHEHUH XUMHYECKUX
pEeaKInii;

- yMEThb yCTaHaBJIUBAaTh
IIPUHAJICKHOCTD W3yYEHHBIX
HEOPIraHUYECKUX u
OpPraHUYECKUX BELICCTB K
ONpPENEICHHBIM  KjlaccamM W
rpynmnam COEINHEHUH,
XapakTepu30BaTb HX COCTaB U
BaXHEHILINE CBOJCTBa;
ONpENENATh BHUABl XUMHYECKUX

cBs3ell (KOBAJICHTHAsl, WOHHAs,
METaJUIMYecKasi,  BOJOPOIHAs),
THUIIBI KPUCTALTUYECKUX PEIIECTOK
BEILIECTB; KJIacCU(PUITUPOBATh
XUMUYECKUE PEAKIINH;

- chopMHUPOBATh IPEJICTABIICHHUS:
0 MaTepuajIbHOM €MHCTBE MHUPA,
3aKOHOMEPHOCTSIX u
MMO3HABAEMOCTH SIBIICHHUI
INPUPOJBI, O MECTe M 3HAYCHHH
XHMUH B CHCTEME CCTECTBEHHBIX
HayK U ee poju B obOecreueHUun

YCTOWUYHBOTO pa3BUTHUA
YeJI0BEeYEeCTBA: B pereHnn
npobiem 9KOJIOTUYECKOH,
JHEPreTUYECKOM U IHIIEBOM
0€30MacHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3JIaHHUH  HOBBIX
MaTepuaioB, HOBBIX HMCTOYHHKOB
SHEPTHH, B obecrnieueHnun
paIroHaIBHOTO

NPUPOJONIOIB30BAHMS, B

(hOpMUPOBAHUHN MHPOBO33PEHHS U
001IIe# KyJIbTyphl YEJIOBEKa, a TAKKE
9KOJIOTUYECKH 000CHOBaHHOTO
OTHOLICHHSI K CBOEMY 3[0POBBI0 U
MPUPOIHON cpeie;

- BJIAJETh CUCTEMON XUMUYECKUX

3HaHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIararome MIOHSTHS
(TOTIONMHUTENIBHO K CHCTEME

MOHATUH 0a30BOr0 YpOBHS) -
W30TOIIbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHME aToMa,
rUOpuAN3aIHs aTOMHBIX




opOuTaneit, xumuaeckasi cBs3p ("
" m "", KpaTHble  CBS3HM),
MOJISIpHast KOHIIEHTpaLus,
CTPYKTypHast dopmymna,
U30MepHsl (cTpykTypHas,
reOMETpUYECKas (umc-TpaHc-
U30MEpHsl), THUIIBI XUMHYECKHX
peakuuii (roMo- U reTEpOreHHBIE,

oOpaTuMble H HEOOpaTUMBIC),

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

JeXamue B OCHOBC ITOHHMMAaHUA
INPUIUHHOCTH W  CUCTCMHOCTHU
XUMHNYCCKUX ﬂBHCHI/Iﬁ,
COBPCMCHHBIC IIPCACTABJICHUA O
CTPOCHHUHU BCUICCTBA HA aTOMHOM,

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

KHMHCTUYCCKHNX 3aKOHOMCPHOCTAX
UX TPOTEKAHHS, O XHUMHYECKOM
PaBHOBCCHUH, AUCTICPCHBIX
CHUCTEMAX, (hakToJIOTHUECKHE
CBEJICHUS O CBOMCTBAx, COCTaBe,
NOJIy4YEHU N u 6e30macHOM

HCHOJb30BaHUH BaKHEHIITNX
HEOPTraHUYECKUX n
OpPTraHUYECKUX BEIIECTB B OBITY U
NPaKTUYECKON JIeSITeIbHOCTHU
YyeloBeKa;  OOIIMX  Hay4yHBIX
NPUHIUIIAX XHUMHYECKOTO

Mpou3BOJICTBA  (Ha  HpuUMepe
IIPOM3BOJCTBA CEPHON KHUCIIOTHI,
aMMHaKa, METaHOJIa,
nepepaboTku HEDTH);

- YyMETb IPOBOAMUTH PACUETHI IO
XUMHYECKUM  GopMylnaM U
yYpaBHEHHSIM XUMHAYECKUX
peakuuii C  HCIOJIb30BAHUEM
¢u3nueckux BeNWYMH (Macchl,
o0bemMa  ra3oB,  KOJHMYECTBa
BEIIECTBA),  XapaKTEPHU3YIOIIUX
BELIECTBA C  KOJMYECTBEHHOMU
CTOPOHBI: PAaCUCThI IO HAXOXACHUIO
XUMUYECKO (opMybl  BelecTBa;




pacyeTsl MacChl (oObema,
KOJMYECTBA BEIIECTBA) MPOIYKTa
peaKkIuu, eciM OJHO W3 HCXOJTHBIX
BEIIECTB JaHO B BHJIE PacTBOpa ¢
ONpeAeieHHOM MaccoBo  jonei
PacTBOPEHHOTO BEMIECTBA WA JTaHO
B u30BbITKE (MMEET TMPHUMECH);
pacdeTbl MaccoBON WM OOBEMHOMN
IO BBIXOJA TPOIYKTAa PEaKIIHH;
pacueTsl  TEmIoBOTO  3ddexTa
peakuui, OOBEMHBIX OTHOIICHUI
ra3os;

- YMEThb BBIABIATH XapaKTEPHBIE
MPU3HAKHA u B3aUMOCBS3b
W3YYECHHBIX NOHATUI, TPUMEHATh
COOTBETCTBYIOIIUE TOHATUS NPU
ONMCAaHUM CTPOEHUSI U CBOMCTB

HEOPTraHUYECKUX u
OPraHWYECKUX BEHIECTB M UX
MpEeBpaIlCHHI; BBISIBIIATD
B3aUMOCBSI3b XUMHUYECKUX
3HAHUU c MOHATHSIMHA u
NPEICTABICHUSIMU JIPYTrUX
MIPEIMETOB TUTSt Oonee
OCO3HAaHHOTO  TOHMMaHUs |
00BsICHEHUS CYLIHOCTH
MaTepUaIbHOTO E€IUHCTBA MUDA;
UCII0JIb30BATh CUCTEMHBIC
XUMUYECKUE 3HaHUS JUTSL
OOBSACHEHHUSI M MPOTHO3UPOBAHUS
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 ~ MX  CYIIHOCTB:
OKHCITUTEIHHO-

BOCCTAHOBUTEJIBHBIX peaknui




MIOCPEICTBOM COCTaBJICHUS
JNEKTPOHHOTO  OamaHca  ITHX
peakuuii;  peakuuii ~ MOHHOTO
oOMEHa TyTeM COCTAaBJICHHS HX
MOJIHBIX M COKPAILIEHHBIX NOHHBIX
YPaBHEHUH; PeakUHUid TUAPOIN3A,
peaKkuUil  KOMILIEKCOOOpa30BaHHUs
(Ha TpuMepe THIPOKCOKOMILIEKCOB
IIUHKa " aﬂ}OMI/IHI/Iﬂ); MMOATBCPIKIAATH
XapaKTepHble XMMHUYECKHE CBOMCTBA
BCIICCTB COOTBETCTBYIOLIUMHU
OKCIICpUMCHTaAaMU n 3aI1uCsAIMHU
YPABHEHUN XUMUUYECKHUX PEAKLU;

- yMeTb  KJIacCU(HUIMPOBATH
HEOPraHWYECKUE U OPraHUYECKHE

BELIECTBA u XUMHUYECKHE
peaxuuu, CaMOCTOSITEIIbHO
BbIOMpATh OCHOBaHUSA u
KPUTEpUU Ul  KJIacCUPUKALUU
U3y4aeMbIX XUMHYECKHUX
00BEKTOB; XapaKkTepu30BaTh

COCTaB M Ba)XHEHIIME CBOWCTBA
BEILECTB, IPUHAISKAIIUX K
ONpeeNeHHbIM  KjaccaM |
rpynmnaM CoeAMHEHUH (IpoCThIe
BEIIECTBA, OKCUJIbl, TUAPOKCUIBI,
COJIM; YIJIEBOJOPOJbI, IPOCTHIE
3¢upsl, CIIUPTBHIL, (deHobl,
aJbJICTH/Ibl, KETOHBI, KApOOHOBHIE
KUCJIOTBI,  CJIOXHBIE  I(HPHI,
KUPBIL, YTI€BOBI, aMUHBI,
AMHHOKUCIIOTHI, OeIKn);
IPUMEHATh 3HAHUS O COCTABE U
CBOMCTBAX BCIIECTB s
SKCHEPUMEHTAIIBHOW  MPOBEPKHU
TUIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEN  IPOTEKaHUs
XUMHUYECKUX peakuui "
IPOTHO3UPOBAHUS
BO3MOKHOCTEN 150,
OCYILIECTBIICHMS;

- yMeThb TMOJTBEpPXAaTh Ha
KOHKPETHBIX IIPUMEPAX XapakTep
3aBUCUMOCTH PEaKIMOHHON
CIOCOOHOCTH OpraHUYeCcKuX
COCMHEHUN OT KpPAaTHOCTH H
TUna KoBajgeHTHOW cBsa3u (" " u
""), B3aMMHOT'O BIIMSIHUSI aTOMOB
U Tpynn aToOMOB B MOJEKYJax; a

TaKXKe oT oco0eHHOCTEH
peanuzanuu pa3IMYHBIX
MEXAaHU3MOB HpOTeKaHI/ISI

pEeaKLHnii;




- YMETb XapaKTepu30BaTh
3JIEKTPOHHOE CTPOCHHE aTOMOB
(B OCHOBHOM M BO30YXICHHOM
COCTOSTHUM ) U MOHOB XHMHUYECKUX
sneMeHToB 1 - 4 mepuonoB
Ilepnonnueckoir cucremsr J[.M.
MenzeneeBa U HX BaJICHTHbBIC

BO3MOXKHOCTH, UCTIONb3YS
TOHSTHS "s", "p", "d-
JNEKTPOHHbIE" opbuTanu,
SHEPreTUYEeCKue YPOBHH;
OOBSICHATD 3aKOHOMEPHOCTH

U3MEHEHUs CBOMCTB XMMHMYECKHX
JJIEMEHTOB U 00pazyeMbIX HMU
COEJAMHEHUIl 1O mepuojaM U
rpynnam;

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIE
CpeacTBa MIOMCKa,
aHaiM3a u
WHTEPIIPETAIAN
uHpopmanuu u
MH(pOpPMalLlMOHHbIE
TEXHOJIOTHH JUTSE
BBIIIOJIHEHUS  3ajay
npodeccuoHanbHOM
JeSTEIbHOCTH

B o0nactu 1EHHOCTH HAy4HOTO
MO3HAHUS:

- c(OpPMHPOBAHHOCTD
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHSI
00111eCTBEHHOMN
OCHOBAaHHOTO  HAa  JHMAJIOre
KYJIBTYD, CIOCOOCTBYIOIIETO
OCO3HAaHHMIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIICHCTBOBAHUE SI3BIKOBOM
YU YUTATEJIbCKOM KYJIbTYPhl Kak

YPOBHIO
HayKu "
MIPAKTHKH,

cpexacrtsa B3aUMOJIEHCTBHS
MEXAy JIIOJbMU U T03HaHUS
MUDA;

- OCO3HAHME LIEHHOCTH HAYYHOU
JEeATEIbHOCTH, TOTOBHOCTb

OCYIIECTBJIATh IPOEKTHYIO U
HCCIIEIOBATENBCKYIO
JEATEIbHOCTh MHINBUAYAIBHO U
B IpyMIeE;

OBnageHue  yHUBEpCAJIbHBIMU
y4eOHBIMA  TTO3HABATEJIbHBIMU
JIEUCTBUSIMU:

B) paboTa ¢ uHpopMmaruei:

- BJIaJICTh HaBBIKAMU IOJTyYCHHS
nH(pOpMallUd U3 HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIBHO
OCYIIECTBIISITh TTOWCK, AaHAJMN3,
CHCTEMaTHU3alUI0 U
UHTEpIpeTaluio  HUHGOpMaLun
pa3NUyHBIX BHJIOB U (opM
MPEICTABIICHHS,

- CO3aaBaThb TCKCThI B

- yMeTb  IUJIAaHUPOBaTb |
BBITIOJIHSATH XAMHYECKHI
SKCIEPUMEHT (mpeBparteHus
OpPraHUYeCKUX  BEUIECTB NP
HarpeBaHuM, MOJIYYEHUE STUIICHA
M  U3YyYEHHE €ro  CBOKCTB,
KAUeCTBEHHbIE  pEakluu  Ha

QJIBJICTU/IBI, KpaxMal, YKCYCHYIO
KUCJIOTY; JeHaTypanus OelkoB
Opd  HArpeBaHWHW,  IIBETHBIC
peakuuu  OenKoB;  IPOBOJUTH
peakiuu  MOHHOrO  OOMeEHa,
OlpeNeNiATh  Cpeay  BOAHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peakuuu Ha cyiabdar-, kKapOoHaT-
U XJOpHUI-aHWOHBI, Ha KaTHOH
aMMOHUS; pelarb
OKCIEPUMEHTAIbHBIE 337a4ll IO
TeMam "Meramib" u
"HemeTamisl") B COOTBETCTBUU C
MpaBUIAMHA TEXHUKA
0€30MacHOCTH MpH OOpaLIeHUHU ¢
BELIECTBAMH U JIaOOPaTOPHBIM

o0opy/noBaHUEM; TMPEICTaBIATh
pe3yJIbTaThI XAMHYECKOTO
JKCIIepUMeHTa B (opme 3amucu
YpaBHEHUH  COOTBETCTBYIOLIUX
peakiuii ¥ QopMyIUpOBaThH
BBIBOJIBI HAa  OCHOBE  JTHX
pe3yJIbTaToOB;

- YMETh aHaJIM3UPOBATH
XAMHYECKYIO uH(pOpMAaIIUIO,
MOJIy4aeM Yo u3 pa3HbIX

HUCTOYHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb MHTEpHET U

Apyrue);
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pa3nuyYHbBIX Qopmarax ¢ y4yeToM
Ha3HaueHUs wWHQOpMAIMH U
LIEJIeBOM ayAUTOpUU, BbIOHpas

ONTUMAJIbHYIO bopmy
IIPEJCTABICHUS u
BU3yallu3aluy;

- OLIEHUBaThb JJOCTOBEPHOCTbD,
JIETUTUMHOCTh MH(OpMAIUHY, €€
COOTBETCTBUE  IPaBOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIOJIb30BaTh  CPEICTBA
MH(POPMALIMOHHBIX u
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUU B peleHuu
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHu3allMOHHBIX  3a7a4 ¢
coOIroieHEM TpeOOBaHUI
3PrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TMTUEHBI,

pecypcocOepekeHnsi, TPaBOBBIX
U OTUYECKHX HOPM, HOPM
MH(POPMAITMOHHOMH
0€e30I1aCHOCTH;
- BJIQJICTh
pacrio3HaBaHusl U
nH(pOpMaIuy,
HH(pOpPMAITMOHHOM
0€30MaCHOCTH JIMYHOCTH.

HaBbIKaMU
3aIIUThI

- BJIAJETh OCHOBHBIMH METOJIaMH
Hay‘-IHOI‘O IIO3HAHHUA BCIICCTB U
XUMHUYECKHUX SIBJIEHUI
(mabmronenwue, U3MEpCHHE,
9KCIECPUMEHT, MOJICITUPOBAHHKE);

- YMETb MPOBOJUTH PACUYETHI IIO

XUMHYEeCKUM  (dopMmynaMm U
YpaBHEHUSM XUMHYECKHX
peakuuii C  HCIOJIb30BAHHEM
(busznuecKux BEJIMYMH,
XapaKTepU3YIOIIUX BEIIeCTBa C
KOJINYECTBEHHOHU CTOPOHBI:
Macchl, oObemMa (HOpMaJbHBIE
yCIIOBHSI)  Ta30B, KOJMYECTBa
BEIIIECTBA; HCIIOJIb30BaTh

CUCTECMHBIC XHMMHNUYCCKHUC 3HAHUA

JUIs  TPUHATHS ~ pELIeHud B
KOHKPETHBIX KU3HEHHBIX
CUTYyalHUsX, CBSI3aHHBIX c
BEILIECTBAMU U MX IIPUMEHEHUEM;
- YMETh CaMOCTOSITEIIEHO
IUIAHUpOBaTb M INPOBOAMTH
XUMHYECKHH HKCTIEPUMEHT
(mosyueHue U U3ydeHHUE CBOWCTB
HEOPraHMYECKUX u
OpraHUYEecKuX BEILIECTB,
Ka4eCTBEHHBIC peakuuu
YTJIEBOAOPOIOB pas3IUYHbIX
KJIACCOB M KHCIIOPOICOACPIKALIIX
OpraHUYEeCcKuX BEILIECTB,
pelieHre  SKCIEePUMEHTAITBHBIX
3a1a4 o pacro3HaBaHUIO
HEOPTaHUYECKUX u
OpPraHMYeCKUX  BEIIECTB)  C
coOIroieHNEM MpaBuJI
O6e3omacHoro  oOpamieHuss ¢
BELIECTBAMH U JIaOOPaTOPHBIM
o0opynoBaHueM,

dbopmynupoBaTh enu

UCCIIEJIOBaHMSI, TIPEIOCTABIATh B
paznuuHoOil (opMe pe3yNbTaThl
SKCIIEPUMEHTA, aHAJM3UPOBATh U
OICHUBATHb UX NOCTOBECPHOCTD,

- YMETH OCYILIECTBIIATH
LeJICHAPaBJICHHbBIN TIOUCK
XUMHYECKOH  uHpOpManuu B
Pa3INIHBIX HCTOYHHUKAX

(HayyHass u  y4yeOHO-Hay4Has
JUTEpaTypa, CPeACTBAa MacCOBOM
uHpopmanuu, cetb VHTepHET U
Ipyrue), KPUTHYECKH
aHAJIM3UPOBATh XUMHUYECKYIO
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nHpopManuo, TmepepadaThIBaTh
ee i HCIIOJIb30BaTh B
COOTBETCTBUHM C IIOCTaBJICHHOM
yueOHoI 3a/1a4eii;

- BIIQJAETh CHCTEMOM 3HAHMU O
METOJIaX HAYYHOTO IIO3HAHUS
SIBJICHUH TIPUPO/IBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax U YMCHHSIMHU TMPUMCHSTH
9TH 3HAHUS npu
AKCTIIEPUMEHTAIBHOM
HCCIIEIOBAHUN BEIIECTB H IS
00BACHEHUS XAMHUYECKHUX
SIBJICHUM, MMEIOIIUX MECTO B
IpUPOJIE MPaKTUYECKON
JEATEIbHOCTH 4YeJOBEKa U B
ITOBCEIHEBHOM JKU3HU.

OK 04. DddexTuBHO

B3aUMO/ICHCTBOBATh

u paboTaTh B
KOJIJICKTHBE u
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEIICHHUIO;

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

OBnazneHue  yHHMBEpCaJIbHBIMU
KOMMYHUKaTHBHBIMU
JNENCTBUSAMMU:

0) COBMECTHasl IeATEIbHOCTb:

- IIOHHMAaThb MW HCIOJIL30BATh
MperMyIIecTBa KOMaHIHOH U
WHJIMBUIYAJIbHOU PaOOTHI;

- MPUHUMATh EIU COBMECTHOU
NESTEIIbHOCTH, OPTraHW30BBIBATH
Y KOOPJAWHUPOBAThH JEUCTBUSA MO
ee JIOCTIDKEHHIO: COCTaBJIATh

IJIaH JCUCTBUM, pPaCHpeNesaTh
poim €  Y4e€TOM  MHEHUU
Y4aCTHUKOB o0cyX1aThb
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPAMHHUPOBATH U BBIOIHATH
paboTy B YCIIOBHUSIX PEaJIbHOTO,

BHUPTYaJIbHOTO "
KOMOMHHPOBAHHOTO
B3alMOJEICTBHYS;

- OCYILECTBJISATh MO3UTHUBHOE

CTpaTeTHYeCcKoe TIIOBEJCHUE B
Pa3IMIHBIX CUTYyaIUsX,
NOpOSIBJISATH  TBOPYECTBO U
BOOOpakeHue, OBITh
WHHULUATHBHBIM

OBnaneHue  yHHMBEpCaJIbHBIMU
PeryasTUBHBIMH JI€HCTBUAMMU:

- yMeTb  IUIAHUPOBAThb U
BBINOJIHATh XUMHUYECKUI
SKCIIEPUMEHT (npeBparteHus
OpPraHUYeCKHUX  BEIIECTB  IpHU

HarpeBaHuM, NOJyYEHUE ATUIICHA
U M3y4eHHE €ero  CBOICTB,
Ka4eCTBEHHBIE  PEAaKIHH  Ha
aJIbJIETU/BI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JleHaTypanusi OeiIKoB
OpU  HArpeBaHWHU,  LIBETHBIE
peakuun  O€NKOB;  IPOBOAMTH
peakuuy  HMOHHOro  oOMeHa,
ONpeAensiTh  CpeAy  BOJHBIX
pacTBOPOB, KayeCTBEHHbBIE
peakuuu Ha cyinbdar-, kKapOoHaT-
U XJIOpUJ-aHUOHBI, Ha KaTHOH
aMMOHWUS; pemarpb
9KCHEPUMEHTAIbHbIE 33JaYl IO
TeMaM "Metansr" u
"HemeTaimibl") B COOTBETCTBUU C
npaBUIaMu TEeXHUKU
0€30MMacHOCTH IpU OOpalIeHUH C
BEIIECTBAMM M JIaOOPAaTOPHBIM

o0opyIOBaHUEM; TIPENICTABIIATH
pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (opme 3amucu
YPAaBHEHHI  COOTBETCTBYIOIIMX
peakuuii U GOpMyJIHUPOBATH
BBIBOJBI Ha  OCHOBE  OJTHUX
Pe3yJIbTaTOB;

-yMETb CaMOCTOSITEJIBHO
IUIAaHUPOBaTh U TPOBOJUTH
XUMHUYECKHH 9KCIIEPUMEHT
(monmyyeHre U U3yYEeHUE CBOMCTB
HEOPraHNYeCcKuX u
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T) TpUHIATHE ceOs W JPYTrUX | OPraHUYeCKuX BEIIECTB,
JIIOJEH: KaueCTBCHHEIC peakuuu
- [pUHUMAThb  MOTHBBl U | yIJIEBOJIOPOIOB pa3IMYHbIX
apryMeHTbl APYTUX JIOAEH NpHU | KJIACCOB M KUCIOPOACOAEPKALINX
aHanmse pe3yJbTAaTOB | OPraHUYECKUX BEIIECTB,
NeSATEeIbHOCTH; pelieHue  KCIEePUMEHTATBHBIX
- TpU3HaABaThb CBOE MpaBO U | 3a1ad o pacro3HaBaHUIO
MpaBO  JIPyrUX JIIOJIed  Ha | HEOPTaHMYECKHUX u
OIHUOKH; OpPraHUYECKUX BEIIECTB) c
- pa3BuUBaTh  CIIOCOOHOCTH | COONIOIEHUEM TIPaBUIT
MOHMUMAaTh MHP C TO3UIMU | Oe30macHOro  o0palieHust ¢
JPYTOro 4eI0BeKa; BELIECTBAMM U  JIAOOPaTOPHBIM
obopynoBaHUEM,
(dhopMynupoBaTh enu
UCCIIEJIOBAHMSI, TIPEOCTABIATh B
paznu4HON Qopme pe3yabTaThl
JKCIIEPUMEHTA, aHAJM3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTb.
OK 07.| B obmactu  3KOJOTHYECKOTO | - chOpPMHUPOBATH MPEACTABICHUS:
CopelicTBOBATH BOCITUTAHUS: 0 XHMHUYECKOM COCTaBJISIOLICH
COXPaHEHHUIO - c(OPMUPOBAHHOCTh | €CTECTBEHHOHAYYHOW  KapTHUHBI
OKpYXKarollel cpeibl, | FKOJIOTHYECKOM KYJIbTYpHI, | MUpa, POJIM XUMUU B TO3HAHHH
pecypcocOepexeHuIo, | IOHUMaHKe BIIUSTHUS | SIBJICHHI IPUPOJIBI, B
NPUMEHATh  3HAHHS | COIMATBHO-IKOHOMUYECKUX (GOpMHUPOBAaHHHM  MBIIUICHUS U
00 M3MEHEHUU | IPOIIECCOB HA  COCTOSIHHE | KyJIbTYpBI JUYHOCTH, ee
KJIMMaTa, TMPUHLIUIBI | IPUPOJHOH M COLMAIBHOW | QYHKIIMOHAJIBHOW TPAaMOTHOCTH,
OepexIINBOro Cpelbl, OCO3HAHUE TI00AIBHOTO | HEOOXOMUMOM  JUIsl  pelIeHus
IIPOU3BO/JICTBA, Xapakrepa 9KOJIOTUYECKUX | MPAKTHUECKUX 3a/1a4 u
3 pexTrBHO npobem; 9KOJIOTUYECKH  0OOCHOBAaHHOTO
JIeHCTBOBATH B - TJIaHUPOBAHHUE U | OTHOLIEHUSI K CBOEMY 30POBbIO
Ype3BbIYaHBIX OCYILIECTBJIEHUE JECUCTBUW B | U IPUPOIAHOM CPEE;
CUTYaLUAX OKpY)Kalolllel cpelie Ha OCHOBE | - YMeThb COOJIto/IaTh IpaBuiia
3HaHHUA [eNedl  yCTOMYMBOIO | SKOJIOTHYECKH IIeIeCO00pa3HoOro

pa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HEIPUITHE JIEHCTBUM,

MIPUHOCSIINX Bpen
OKpY>Karolleu cpere;

- yMEHUE  IPOrHO3UPOBATH
HeOJIaronpusiTHbIE
JKOJIOTUYECKHE  IOCIEACTBUSA
NPEINPUHUMAEMbIX  JEHCTBUMH,
MpeAOTBPAIIATh UX;

- pacuiMpeHue OTIbITa
JEATEIbHOCTH  DKOJOTMYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJICHUE HABBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOW, MPOEKTHOMN
U COLIMAJIBbHOHN AeSTSILHOCTH.

MOBE/ICHNUS B OBITY U TpPYAOBOI
NeATETbHOCTH B LETsAX
COXpaHEHHUs CBOEr0o 3J0pPOBbS U
OKpY>Karoller MpUpOIHON CPEBI;

YUUTHIBATH OITIaCHOCTH
BO3JACUCTBUS Ha J)KHUBBIC
OpraHu3Mbl OIIPENCIIEHHBIX
BEIIIECTB, IMOHHUMAas CMBICTT
TOKa3aTels MpEeAEIbHON
JIONYCTUMOW KOHIEHTPAaIHH;

- YMETH IIPOrHO3UPOBATS,
AQHAIM3UPOBAaTh M OLECHHUBATH C
MO3UIHIN 3KOJIOTHYE€CKOM
0e30macHOCTH MOCJIEICTBHS
OBITOBOM ¥ TMPOU3BOJCTBEHHOU
eI TeIILHOCTH JeJIOBEKA,
CBS3aHHOM ¢  mepepaboTKoi
BEIIIECTB; HCIIOJIb30BaTh
MOJIyYEHHBIE 3HAHHUS IS
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NPUHATHAS TPAMOTHBIX pEIICHUI
npobiem B CUTYaLUsX,
CBSI3aHHBIX C XUMHEH;

- YMEThb OCO3HaBaTb OIIACHOCTb

BO3JICHCTBUS Ha YKUBbIE
OpTraHHu3MbI OMMpCACIICHHBIX
BEILECTB, MIOHUMas CMBICIT
TOKAa3aTelst MpEeAEIbHON

JIONYCTUMOW KOHIIGHTpAllMU, |
MOSICHATh Ha MPUMEPax CIOCOObI
YMEHBIICHUS U TPEIOTBPAIICHUS
WX BPETHOTO BO3JCHCTBUS Ha
OpraHM3M YeJIOBeKa.

B pamkax mnporpamMmbl y4yeOHON JTUCHUIUIMHBI

JIMYHOCTHBIE PE3YJIbTAaThbI:

JIP 5. JleMOHCTpUPYIOIIMI TPUBEPKEHHOCTh K POJHOM KYJIbType, HCTOPUUECKON MAMSITH
Ha OCHOBe JIIOOBM K Pomuue, poaHomy Hapoay, Majod pOJMHE, MPUHATHIO TPATUIIMOHHBIX
LIEHHOCTEH MHOTOHAaLMOHAIBHOT0 Hapoaa Poccun.

JIP 9. Cobmoaroniuii v mporaralIupyoIi mpasuia 3JJ0pOBOTo U O6e30macHoro oopasa
JKU3HU, CIOPTa; MNPEeAyHnpexAaroluidi Ju00 MPeoaoNeBaIOIUN 3aBUCUMOCTH OT aJKOTOJIs,
Tabaka, TCUXOAKTHUBHBIX BEUIECTB, a3apTHBHIX Urp U T.O. COXpaHSIOMUNA MCUXOJIOTUYECKYIO

YCTOI‘/'ILII/IBOCTL B CUTYAaTHUBHO CJIOXKHBIX WA CTPEMUTCIIbBHO MCHAKOIINUXCS CUTyallUsX.

JIP 10. 3a0otsmuiics O 3alIUTe OKpY’Karolled cpeapl, COOCTBEHHONM U 4YyXKOM

0e30MacHOCTH, B TOM YHuCIIe IIU(POBOH.

13

obyvaromumucs  popMUPYIOTCS



2. CTPYKTYPA Y COJIEP)KAHUE YYEBHOM JUCIIUILINHBI
2.1 O0bém yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

®opma 00yuyeHHs: OYHAsA

Bun yueOHo# padoThI O0bém
4acoB
O01beM 00pa3oBaTeIbHOW MPOrpaMMbl Y4eOHOH TUCIIHIIMHBI 231

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

B TOM YHCIJIC:

JIEKLIUOHHBIE 3aHATUS 56
MPAKTUYECKHUE 3aHATHS 98
nabopaTopHas paboTa

CamocrosiTebHasi pa6oTa (B TOM YKCIIC WHAUBUAYaIbHBIA IPOEKT) 59
[TpomexyrouHas atTectanus B popme IK3aMeHa 18
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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 koMmnereHui u
JIMYHOCTHBIX Pe3yJIbTaTOB,
¢dopMupoBaHHIO KOTOPBIX
CIOCOOCTBYET 3JIeMEHT
NMPOrpamMMbl

1

3

4

Pa3nes 1. OcHOBBI CTpPOeHNs BellleCTBA

Tema 1.1. Crpocnue
aToOMOB XUMHUYECKHX
SJIEMEHTOB W IPHUPOJa

XUMHYSCKOM 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. KoBanentnas CBSI3b, ee
Pa3HOBHIHOCTH ¥ MeXaHW3Mbl o0Opa3oBaHusi (OOMEHHBIA W
JIOHOpHO-aKLenTopHblit). VoHHas cBsA3b. MetamuMueckasi CBS3b.
Bonoponnas cBa3b. MexXMOIIEKYIISIpHBIE B3aUMOJEHCTBHSI.
N3oTonbl, OCHOBHOE U BO30YXJIEHHOE COCTOSHUE
ruOpuAM3aIMs aTOMHBIX OpOUTasei.

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 NPHUKIAJTHOM XUMHUU U TPHUBHAIBHBIX
HA3BaHWM JUISI COCTABJICHUS XMUMHUYECKUX (OPMYN ABYXaTOMHBIX
coeuHEeHUN (OKCHIIOB, CYIb(PUAOB, THAPUAOB U T.N.) U APYTUX
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 «Meramnuiyeckue /
HEMETAJUIMYECKUE  CBOMCTBA,  BJEKTPOOTPULIATETBHOCTH U
CPOJICTBO K 3JIEKTPOHY XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUE C
WX DJIEKTPOHHBIM CTPOCHHUEM U TOJOKEHHEM B TEPHOIUUYECKON
crcTeMe XuMHUeckux aineMeHToB /.M. MenaeneeBay.

Pa3zgen 2. XuMunueckue

CaKI MU

Tema 2.1. Tunsl
XMMHUYECKHX PEaKInii

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.

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 3JAEKTPOIUTUUECKON aucconUau. Peakuuu 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.
Paznen 3. CTpoeHHe M CBOIICTBA HEOPTrAaHMYECKHX BelLeCTB
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia OK 01, OK 02
Knaccndurars, IIpeameT HeOpraHN4YeCKON XUMHH. B3aMMOCB3b HEOPraHUYECKHUX JIP 5,9,10
HOMCHKJIATypa 1 | gemectB. Knaccudukanus Heopranndeckux Beuiects. [Ipocteie u
CTPOCHHUC clIoXHble BemecTBa. (OCHOBHEBIE KJACCHI CJIOXKHEIX BEIIECTB
HCOPTraHN9YCCKUX (OKCHUIBI, THUIAPOKCUIBI, KHUCIOTHI, conu). HomeHknarypa u
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
HEOPTaHUYECKUX
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 MW XHWMHUYECKHE 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, THUIAPOKCHIOB, KHCIOT, COJEH 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. | Coneprkanue y4eOHOT0 MaTepuajia 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 H CBOIicTBa OPraHNYecKMX BellleCTB
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
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HOMEHKJIaTypa W NPUHUUIBI HOMEHKJIATypbl OpPraHUYeCKUX
COEJIMHEHMI.

IIpakTnyeckoe 3ansitue

HomMmeHknarypa OpraHM4eCKHUX COEOUHEHUN OTIEIbHBIX KJIACCOB
(HachlllIeHHbIe, HEHACBIIIEHHBIE U apOMaTHYECKHUE YTIIEBOAOPOIbL,
CHHPTHI, (PEHOINBI, aJTbACTH/Ibl, KETOHBI, KApOOHOBBIE KHUCIOTHI U
np.) CocraBineHue TMOJNHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(dopMyJ1 OpraHMYECKHX BEILIECTB OTIENIbHBIX KJIACCOB, UCIOJb3YS
UX Ha3BaHUS 110 CUCTEMaTUYECKONM HoOMeHKJarype. Pacuersl
npocteimeld  (GopMyJbI OPraHMYECKOW MOJCKYJbI, HCXOIs U3
9JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
OpraHUYeCKUX
COE€IUMHEHUN

CBolicTBa

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.

IIpakTnyeckoe 3ansitue

Pewenne nenoyek npeBpaiieHii Ha TEHETUYECKYIO CBSI3b MEXKIY
KJIACCAMU OpPraHUYECKUX COEJAMHEHUH C COCTaBJIEHHEM Ha3BaHUU
OpPraHUYECKUX COEUHEHHI o TPUBHUAIBHON 158105
MEXKIYHAapOAHOM CHUCTEeMaTHYECKOM HOMEHKJIarype. Peienue
pacueTHBIX 3aJa4 [0 YPABHEHHUSM PEAKIUH C y4aCTHEM
OpPraHWYECKHUX BEIECTB.

Tema 4.3.
Opranunueckue
BEIICCTBA B
JKU3HEACATSIbHOCTH
JeI0BeKa.
[TIpousBoacTBO U
MIPUMEHEHUE
OpTraHWYECKUX BEIIECTB
B ITPOMBIIIIJICHHOCTH

Coaep:xanue yueOHOT0 MaTepHaJia

buooprannueckue coenunenus. llpuMenenue u Ouosnoruuyeckas
posib yriieBoaoB. OKHCIEHHE YIIEBOJOB — HMCTOYHHUK SHEPruu
JKUBBIX opranu3mMoB. OOmacTd NPUMEHEHUS aAMUHOKHUCIOT.
[IpeBpamienuss OenkoB TUIIM B oOpranu3Mme. buonorumueckue
byukun  OenkoB. buonoruueckue ¢GyHkiuu kupoB. Ponb
OpraHMYecKOd XHMMHUHM B  pEUIeHHMH TMpo0JeM  MUIIEBOH
0€30I1aCHOCTH.

HyxneunoBble KucinoTel: coctraB U crpoeHue. CrpoeHue
HykjeotunoB. CoctaB HykinenHoBbIx kuciot (JJHK, PHK). Pons
HYKJIEMHOBBIX KHUCJIOT B )KM3HEAEATEIbHOCTH OPTaHU3MOB.
ITpon3BOACTBO OPraHMYECKUX BEIIECTB: MPOU3BOACTBO METAHOJIA,
nepepabotka HepTu. I[lonmudTHIEeH Kak KPYMHOTOHHAKHBIN
IPOAYKT XMMHYECKOTO Ipou3BoAcTBA. [IpuMmeHeHHMe >TuicHa.
[Tpon3BOJACTBO U MPUMEHEHNE KayuyKa U pEe3HHBI.

CuHTETMYECKME W HCKYCCTBEHHBIE BOJIOKHA, HUX CTPOEHHE,
CBOMCTBA. [IpaxTHueckoe HCIIOJIb30BAHUE BOJIOKOH.
CHHTeTHYeCKHEe TICHKU: W30S I IPOBOJIOB, MEMOPAHbI st
ONpPECHEHUs] BOJABI, 3alIUTHbIE IUIGHKH J[Ji1 aBTOMOOUIeH,
MJIaCThIpH, XUpPyprudyeckue TmoBs3ku. HoBble TexHonoruum
JAIbHENIIIETO COBEPILIEHCTBOBAHUS MTOJTUMEPHBIX MaTepUAIOB.
Posib oprannyeckoil XMMHUU B peIIEHUH MPOOIeM SHEPreTHYecKon
0e30MacHOCTH, B PA3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX
MaTepuaioB, HOBBIX MCTOYHUKOB DSHEPruM (aJbTepHATUBHbBIC
WCTOYHHUKYU YHEPTUN).

OK 01, OK 02, OK 04
JIP 5,9,10
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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. KuHeTnueckue H TEPMOAUHAMHUYECCKUEC 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 ¢azoBoMy cocraBy (FOMOT€HHbIE M TE€TEPOr€HHBIE), 110
MPOTEKaHUS HCIIOJIb30BaHUIO Karaiau3aTopa (kaTanuTUYECKHE u
XUMUYECKUX PEeaKIui HEKATAIUTUYECKHE).

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

MIPUPOJIBI PEATUPYIONINX BEIIECTB, KOHLIEHTPAIMU Pearupyromux

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

pPEaKkUMOHHOM MOBEPXHOCTH, HaJIW4yUs 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). TemnoBble APPEKTHl XUMHUUYECKUX

XAMHYECKUX  PEaKLHUu.
PaBHOBecue
XAMHYECKUX PEaKUi

peakiuii. Tepmoxumudeckne ypaBHeHUs. OOpaTUMOCTh PEaAKITHil.
XUMHUYECKOE PABHOBECHUE W €ro CMEIICHWE ToJ JEHCTBUEM
pa3iauuHbIX (HaKTOPOB (KOHIIEHTPAILIUS PEAreHTOB WIH MPOTYKTOB
peakiuu, JaBJICHHUE, TeMIeparypa) JJIsi CO3JAaHHUs ONTHMaJIbHBIX
YCJIOBHM MPOTEKAHUSI XUMHUECKHUX MPOIIECCOB.

[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. [TucnepcHbie
cucTeMbl M (DaKTOpbl MX
YCTOHYHMBOCTH

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.

Knaccugukanus mucrepcHbIX cucteM 1o coctaBy. CTpoeHue U
(akTOpsl YCTOHYMBOCTH JAHCHEPCHBIX cHcTeM. Pacno3HaBaHue
HCTHUHHBIX pacTBOpPOB, KOJJIOUIHBIX PacTBOpPOB n
rpybonucnepcubix cucreM. CrtpoeHue muuemibl. PaccenBanue
CBC€Ta IpPH IMPOXOKIACHHWHN CBETOBOI'O ITydKa YE€PE3 OITHUYCCKH
HEOJHOPOAHYIO cpeny (3ddexra Tunmaus).

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

BellleCTB
Tema 7.1. | IlpakTHyecKkoe 3aHsITHE 6 OK 01, OK 02
OGnapyxeHnue KauecTBeHHbIE ~ XMMHUYECKHE  PEAKIUH, XapaKTepHbIE IS JIP 5,9,10
HEOPraHUYECKHUX 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.

Peakiiuu oOHapykeHHsI HEOPTraHWYECKHX BEIIECTB B peabHBIX

00BEKTaX OKPYXKAIOUIEH Cpeibl.
Tema 7.2. O6napyxenue | [IpakTHuyeckoe 3aHsATHE 6 OK 01, OK 02
OpraHuYeCKuX BemlecTB | KauecTBeHHbIE ~ XMMUYECKHE  PEAKUMU, XApAKTEpHbIE IS JIP 5,9,10
OTHACJIBHBIX KJIIACCOB C OOHapyXEeHHsI OTIENbHBIX KJIACCOB OPraHMYECKUX COCAMHEHMIA:
HUCIIOJIb30BAHNEM ¢dbeHooB, AJIBAETUIOB, Kpaxmaina, YKCYCHOM KHCJIOTHI,
Ka4eCTBEHHBIX PEAKUHH | aMUHOKUCIOT H .

Jlenarypanust O€IKOB NMPU HATPEBAHHUH, [[BETHBIC PEAKIIH OEITKOB.

CocraBnenue Ka4eCTBEHHBIX peakuui 0oOHapyKEeHHS

OPraHUYEeCKUX COCIMHEHUMN OTAEJIBHBIX KIACCOB.
CamMocTosiTeJibHasi pa6oTa (B TOM YucJIe HHANBUAYAJIbHBII MPOEKT) 59
IIpomeskyTouHnas IK3aMeH 18
arrecTaums
Bcero: 231
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3. YCJOBUS PEAJIM3ALIMU YYEFHOU JUCHUIJIAHBI
3.1 TpeGoBaHus K MUHUMAJIbHOMY MATePHAJIbHO-TEXHHYECKOMY 00ecIeYeHH0:
MarepuanbHO TEXHHYECKOE OOecleueHHe COOTBETCTBYET paszeny caiita CBeaeHus o0

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

3.2. UupopmannoHHOe o0ecniedyeHre peaju3auuu NporpaMmbl

3.2.1. OcHoBHas1 JINTEpaTypa

INabpuensu, O. C. Xumust: 10 knacc: 6a30Bbiid ypoBeHs : yueonuk / O. C. I'aGpuernsy, U.
I'. OctpoymoB, C. A. CrnagkoB. — 6-¢ u3n. — Mocksa : IIpocBemenue, 2024. — 128 ¢. —
ISBN 978-5-09-112176-6. — TekcT : 3JIEKTpOHHBIH // DIEKTPOHHBIM pecypc HUPPOBOM
o0OpazoBarenbHON cpenbl CIIO PROFoGpa3oBanue : [caiiT]. — 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 : 2JIEKTPOHHBIH // DJIEKTPOHHBIA pecypc HUPPOBOA

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 ypoBens : yueOHuk / I'. E. Pymsutuc, ©. I'.
Oenmpaman. — 10-e m3a. — Mocksa : Ilpocsemenne, 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: 6a30BbIii ypoBeHb : yueOHUK / A. A. XKypun. — 3-
e m3a. — Mocksa : [IpocBemenue, 2022. — 178 ¢. — ISBN 978-5-09-101654-3. — Texkcr :
ANIEKTPOHHBIN //  DneKTpoHHbI pecypc 1MdpoBoit obpaszoBarenbHOl cpensl  CIIO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/132375

Kysnenosa, H. E. Xumus: 11 kiacc: 6a30Bbiif ypoBens : yuebnuk / H. E. Ky3nernona, 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

lNabpuensu, O. C. Xumust: 11 knacc: 6a30Bbiit ypoBeHs : yueOnuk / O. C. I'abpuensn. —
9-e m31. — Mockaa : [IpocBemenue, 2022. — 226 ¢. — ISBN 978-5-09-101658-1. — Tekcr :
AIIEKTPOHHBIA // DNeKTpOHHBIM pecypc 1HUdpoBoil obpasoBarenbHOi cpenpl  CIIO
PROFob6pa3oBanue : [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 pegakuuei B. B. Jlynuna. — 10-e u3n. — Mocksa : [IpocBerienue,
2023. — 448 c. — ISBN 978-5-09-107226-6. — TekcT : 3JeKTPOHHBIH // DIEKTPOHHBIA pecypc
mudpoBoii  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 m3a. — Mocksa :
[Tpocsemenne, 2023. — 480 c. — ISBN 978-5-09-107469-7. — Tekct : 31MeKTpOHHBIN //
DIIeKTPOHHBIN pecypc 1udpoBoit oopazoBarenbHol cpeapl CIIO PROFo6pa3oBanue : [caiit]. —
URL: https://profspo.ru/books/132480

Xumus: 11 kmacc: 6a3oBbiid ypoBeHb : yueOHuK / B. B. Epemun, H. E. Ky3eMenko, A. A.
Hposznos, B. B. JIynun ; nox penakiueit B. B. Jlyanna. — 9-e uzn. — Mocksa : [IpocBenienue,
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

[Ty3akos, C. A. Xumus: 11 kmacc: yrinyOnénnsiii yposens : yueonuk / C. A. Ilyzakos, H.
B. Mamnuna, B. A. ITonkoB. — 4-e u3a. — Mocksa : [Ipocsemenue, 2022. — 321 ¢. — ISBN
978-5-09-101664-2. — TekcT : ONEKTPOHHBIA // DIEKTPOHHBIH pecypc 1HPPOBOI
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
mugppoBoii  obpaszoBarenbHOl  cpenst  CIIO  PROFoOpazoBanme : [caiit]. — URL:
https://profspo.ru/books/132397
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4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHON
JUCHHUIIJINHBI
KoHtpons u oleHKa pe3ylbTaToB OCBOCHHUS 00IIEe00pa30BaTeNbHON JAUCHUILUINHBI
pacKpbIBalOTCA Yepe3 AUCIHUILIMHAPHBIE PE3yNIbTaThl, HapaBieHHbIE Ha (P OPMUPOBAHHUE OOLINX
U Tpo(hecCHOHANBHBIX KOMIIETEHIIMH 110 pa3/esiaM U TeMaM COoJiepKaHus yd4eOHOro MaTepuaa

Oob6masi/mpodeccnoHabHasA Pazpen/Tema THI oLeHOYHBIX
KOMIIEeTEeHIIUS MepOonpUsTHI

OK 0l. Beibupars cnoco6sl | P 1, Temsr 1.1, 1.2 [TpakTryeckue 3ananus
penIeHus 3aga4 | P 2, Temnr 2.1, 2.2 TecToBrIe 3aMaHus
IpOeCCHOHATBHON P 3, Tems1 3.1 — 3.3 DK3aMeH
ACATCIIBHOCTH IMIPUMCHHUTEIIBHO K P 4’ TCMBI 41 _ 43
Ppa3JINYHbIM KOHTCKCTaM P 5, TCMBI 51’ 52

P 6, Tema 6.1

P7, Temr1 7.1, 7.2
OK 02. Hcrnons3oBate | P 1, Tema 1.2

COBPEMEHHBIC CpelCcTBa MOuckKa, | P 3, Temsr 3.1 — 3.3
aHaJIM3a u UHTEPUPCTAMH | P 4 Temsl 4.2, 4.3

nHGopMaLH W1 PS5, Temsr 5.1, 5.2
MH(DOPMALMOHHBIC  TEXHOIOTHH | p ¢ T 6

JJIS BI)IHOHHCIEI/ISI 3aga4d P7, TeMBI 71’ 72
npoheCCUOHATBHOMN

JEATENLHOCTH

OK 04. D¢ dexrusno | P 3, Tema 3.3

B3aMMOJICHCTBOBaThL U paboTarth | P 4, Tema 4.3
B KOJUICKTUBE U KOMaH/IE

OK 07. CopeiictBoBath | P 6, Tema 6.1
COXPAaHEHHIO  OKPYXKaIoIIeH
cpenbl, pecypcocOepexeHuto,

OPUMEHSTh 3HaHUSA 00
M3MEHEHUU KJIuMara,
HPUHIUITBL OepexIMBOro

MPOU3BOJCTBA,  APPEKTHUBHO
JIEWCTBOBATh B YPE3BbIUYANHBIX
CUTYalHSIX
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IIpunoxenue k PITY ][]
[TpodeccuonanpHas oOpazoBareabHas aBTOHOMHAs HEKOMMEpUYECKasi OpraHu3aIus
«CTomn4HbINA 0a30BBIN KOJUIEIDK

POHJ OHEHOYHbLIX CPEACTB

10 JUCIUTUINHE Xumust

CrnenuanbHOCTD 34.02.01 CecTpuHckoe A€o

Womkap-Ona
2026 .
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1. ITacnopT ¢oHAA OLIEHOYHBIX 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 KOMITETCHIIMKM oOyuaromuxcs mo crnenuanbHoctu 34.02.01 CectpuHCKOE
JIEII0, 110 TUCHUILINHE « XUMusa».

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

[IpomexyTouHas aTTecTalus 1o AUCHUIUIMHE TPeyCMOTpeHa B (hopMe dK3aMeHa.

1.2 Ilnanupyemble pe3yJabTaThl 0CBOCHUS Y4€OHOM M CIUILIMHBI.

®OC 1o3BOJISIET OLICHUTH PE3YJIHTAThl OCBOCHHS YUYEOHOM JUCHUILIIMHBI 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 COIMAIIbHON HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATH,
TUTAHUPOBATHh U CAMOCTOSTEIHHO
BBIIIOJIHATE TaKylo
JIEATEbHOCTD;

- 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 KPUTEPUH UX

TPpyAOBOT'O

YHUBEPCAJIbHBIMHU
[I03HABATEJILHBIMU

JJOTHYCCKHEC

- BJIAJIETh CUCTEMON XMMHYECKUX
3HaHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATrAF0INE MOHATHUSA
(XMMHYECKUIT ~ 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
rpymma, pagdkall, HW30Mepus,
M30MEphl, TOMOJIOTHYECKUN psf,
TOMOJIOTH, YIJI€BOJIOPO/IbI,
KHCIIOPOJ- M  a30TCOAEp Kalue
COCIMHEHMS, OHOJIOTHYECKH
aKTHBHBIE BelECTBA (YIJIEBOJBI,
JKUPBI, Oenkn), MOHOMEp,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COCIMHEHMS, KPHUCTANIMYECKast
pemieTka, TUIBl  XUMHYECKUX
peakuuii (OKHCTUTENBHO-
BOCCTAaHOBUTENbHBIE, 3K30- U
9HAOTEPMHUUYECKUE, peakuumn
HOHHOTO  OOMEHa),  PpacTBOp,
3JEKTPOJIUTHI,  HEDJIEKTPOJIUTHI,
ANEKTPOIUTHYECKAs

Jucconuanus, OKHMCJIIMTCIIb,

¥ VKa3bIBAIOTCS TUIHOCTHEIE M METAIPEAMETHEIE pesynbTaThl 13 PT'OC COO (B mocnexneit pexakim 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 KOPPEKTHBBI 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, KPUTHYCCKH
OLICHUBATh HX JOCTOBEPHOCTb,
MPOTHO3WPOBATh HM3MCHCHHE B
HOBBIX YCJIIOBHUSX;

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

- YMETh MHTECTPHPOBATH 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
opraHumyeckux BemiecTB A.M.
byrneposa, TEOpHUsI
3JIEKTPOJIUTHYECKON
JUCCOLMAIMY,  [EPUOAUYECKUI
3akoH /JI.M1. MeHnneneeBa, 3akoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  A3BIK XHMUH,

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

HpaKTH‘{CCKOﬁ ACATCIIbHOCTH
YCJIOBCKA,

- YMCTb BBIABJIATH XAPAKTCPHBIC
IIPHU3HAKH n B3aHMOCBA3b
N3Yy4YCHHBIX HOHﬂTHﬁ, MIPUMCEHATH
COOTBECTCTBYIOIIIUE  IIOHATHA  IPU
OmucCaHrnu CTPOCHUA U  CBOUCTB

HCOPraHUYCCKUX W OPraHUYCCKUX
BEIIECTB M HUX MpEeBpallcHU;
BbIBIISITH B3aUMOCBA3b XUMHUYCCKUX
3HAHUU c TIOHATHSIMUA u
Tpe/ICTaBICHUSIMU IPYTHX
€CTECTBCHHOHAYYHBIX IIPEIMETOB;

- YMETh HCIIOJIb30BATh
HANMEHOBAHUSA XUMHYECKUX
COCIMHEHUN  MEXIYHApOJHOIO
COr03a TEOPETHYECKOU 51
IIPUKJIATHOU XUMHU U
TPUBHUAIBHBIE Ha3BAHUS
BAOKHEUIINX BELIECTB (STHUJIEH,
aleTwieH, IHLIepuH, (deHoul,
dbopmanbaerus, YKCyCHast
KUCJIOTa, TJIMUWH, yrapHbId Tas,
YTJIEKUCIIBIA ras, aMMHaK,
rameHas M3BECTb, HEraileHas
U3BECTh, IIUThEBAas COJAa W
JIPYTHUX), COCTaBIATH (HOPMYIIbI
HEOPraHUYECKUX u
OpraHUYEeCKHUX BEIIIECTB,
YpaBHEHUS XUMHUYECKUX
peakmuii, oOBACHIATh WX CMBICT;
MOJATBEPKIATh XapaKkTepHbIE
XMMHYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOLIUMH

OKCIICPUMCHTAMH W 3allMCAMU

30




ypaBHEHUH XUMHYECKHUX

pEaKLHnii;

- YMETh YCTaHaBJIMBATh
MPUHAJIE)KHOCTh M3YYEHHBIX
HEOPraHUYECKUX n
OPraHUYeCKHUX BCILIECTB K
ONpeACICHHBIM KJlaccam u
rpymnmnam COCIMHEHUH,
XapaKkTepu30BaTh HX COCTaB M
BaXHEHIITHE CBOICTBA;

OTIPENIEATh BHJBl XHUMHYECKUX
CBsi3e (KOBaJICeHTHAas, HWOHHAas,
METaJUIMYecKasi,  BOJOPOIHAs),
TUTBI KPUCTAJUTHUECKUX PEIICTOK
BEIIIECTB; KJIacCU(PUITUPOBATh
XUMHUYECKHUE PEAKITIH;

- chopMHUpPOBATh IPEJICTABIICHHUS:
0 MaTepuaIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTAX u
II03HABaEMOCTH SIBJICHUM
OPUPOJBI;, O MECTe M 3HAYCHHUH
XHMHH B CHCTEME €CTECTBEHHBIX
HAayK U €€ POoJii B 0OECTIeUeHUHU

YCTOMUYHBOIO pa3BuTHUs
YeJI0BEeYeCTBA: B peleHnmn
npobiieM 3KOJIOTUYECKOH,
SHEPreTUYEeCKOM W MHIIEBOH
0e30MacHOCTH, B  Pa3BUTUHU

MCIUIIMHBI, CO31aHuun HOBBIX
MaTCpraJIOB, HOBBIX MCTOYHHKOB

SHEpIuu, B obecrieueHU N
panoOHaIbHOTO
MIPUPOJIOTIONE30BAHMS, B

(hOpMUPOBAHUM MHPOBO33PECHUS U
o011eil KyIbTyphl YeJIOBEeKa, a TAKKe
3KOJIOTHUYECKHN 000CHOBAaHHOT'O
OTHOLIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJIHON CpESIE;

- BJIaJIETh CUCTEMON XMMUYECKUX
3HAaHHUM, KOTOpas  BKIIIOYACT:
OCHOBOITOJIararoIue MMOHSTHS
(TOTIONMTHUTENIBHO K CHCTEME
MOHATHM ©0a30BOr0  YpOBHA) -

U30TOIIBI, OCHOBHOE "
BO30YKJIEHHOE COCTOSIHHE aToMa,
THOpUIU3AIHS aTOMHBIX
opburtaneit, xumudeckas cBsizb ("
" m "", KpaTHble  CBS3HM),
MOJIIpHast KOHIEHTpaLus,
CTPYKTypHast dopmymna,
HU30MEpHUs (cTpykTypHas,
reoMeTpHUUECcKas (umc-TpaHc-
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M30MepHsl), THUIBl XUMHYECKHX
peakuuii (roMo- U TeTEPOTreHHBIE,
oOpaTuMble H HEOOpaTUMBIC),

pacTBOpPLI (MCTUHHBIE,
JMCIIEPCHBIE CHCTEMBI),
KPUCTaJIOTHAPATEI, CTETeHb
JMCCOLIMALIUH, UIEKTPOIIN3,
KPEKUHT, pU(GOPMHUHT); TEOPHH H
3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKHUE 3HaHUS,

JeXKalmmne B OCHOBE ITOHMMAaHUS
NPpUYUHHOCTU MU CUCTCMHOCTU
XUMHUYCCKUX HBJ'IeHHfI,
COBpPCMCHHBIC NPCACTABIICHUA O
CTPOCHHH BCUICCTBA HA aTOMHOM,

MOJIEKYJIIPHOM u
HAJMOJIEKYJISIPHOM YPOBHSIX;
MPEACTABICHUS O MEXaHU3Max
XUMHUYECKUX peaKuuit,
TEPMOJIMHAMUYECKUX n

KHMHCTUYCCKNX 3aKOHOMCPHOCTAX
UX TPOTEKAHHS, O XHUMHYECKOM
PaBHOBCCHUH, AUCIICPCHBIX
cucremax, (hakTOoJIOTHYECKHE
CBEIICHUS O CBOMCTBAax, COCTaBe,
HOJy4YEeHUHU u 0e30ImacHOM

HCII0JIb30BAHUH BaKHEHIITNX
HEOPraHUYECKUX n
OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU JIeSITETLHOCTH
YyeloBeKa;  OOIIMX  Hay4yHBIX
NPUHIUIIAX XHUMHYECKOTO

MpOW3BOJICTBA  (Ha  MpUMeEpe
IIPOU3BOJCTBA CEPHOM KHUCIOTHI,
aMMHaKa, METaHOJIa,
nepepaboTku HEDTH);

- YMETb NIPOBOJUTH PAaCYETHI IO
XUMUYECKUM bopmynam u
ypaBHEHUSM XUMHUYECKUX
peakuuii ¢  HCIOJB30BaHUEM
¢u3nuecKkux BeNUYMH (Macchl,
o0beMa  ra3oB,  KOJIHMYECTBa
BEILIECTBA),  XapaKTEPHU3YIOIIUX
BEIIECTBA €  KOJIMYECTBEHHOM
CTOPOHBI: PAcUETHI 110 HAX0XKIACHHIO
XUMHUYECKOl (OpMyYIIbl  BEIIEeCTBa;
pacdeTst MaccChl (o6bema,
KOJIMYEeCTBA BEIECTBA) IPOAYKTA
pEaKIMH, eCIIM OIHO M3 HMCXOIHBIX
BEIIECTB JIaHO B BHJE pacTBopa ¢
ONpEIEICHHOW MacCcoBOM  noneit
PACTBOPEHHOrO BEILIECTBA WM JaHO
B m30bITKE (MIMEET TPHUMECH);

32




pacueTbl MaccoBOW WM OOBEMHOM
JOJIM BBIXOAA IPOINYKTA PpEaKLUU;
pacdeTsl TEIUIOBOTO s dexTa
peakuui, OOBEMHBIX OTHOIICHUI
ras3os;

- YMETHh BBIABIATH XapaKTEpHbIE
NPU3HAKU 5 B3aUMOCBSA3b
W3YYECHHBIX NOHATHI, TPUMEHATh
COOTBETCTBYIOIIUE IIOHATHUA IPU
ONMCAaHUM CTPOEHUSI U CBOMCTB

HEOPTraHUYECKUX u
OPraHMYECKUX BEHIECTB M UX
MpEBPAICHHI; BBISABIISTE
B3aHUMOCBS3b XUMHYECKHUX
3HAHUH c MOHATHIMHU H
MpeACTaBICHUSIMU JIPYTHX
MIPEIMETOB TS OoJtee
OCO3HAHHOTO  IIOHHMaHHS U
00BACHEHUS CYITHOCTH
MaTEepUAILHOTO €IUHCTBA MUPA;
HCIOJIb30BAaTh CHCTEMHEBIE
XUMHAYECKHE 3HAHUSA JUIS
OOBSICHCHHUS M TPOTHO3UPOBAHUS
SIBJICHUM, HMEIOMINX
€CTECTBEHHOHAYYHYIO MIPUPOTY;

- yMETh HCII0Ib30BaTh
HAaVMMCHOBaHUS XUMHYECKHUX
COCIUHEHUN  MEXIyHapOJIHOTO
COr03a TEOPETHUYECKOU u
MPUKJIATHOM XAMUHU u

TPUBHUAIbHBIC HA3BaHUS BEILECTB,
OTHOCAILIMXCA K  W3YyYECHHBIM
KJIaccam OpPraHUYECKUX u
HEOPraHUYECKUX  COCIAUHEHHUI;
HCIIOJIb30BaTh XUMHYECKYIO
CUMBOJIMKY Il  COCTaBIICHHS
dbopmyn HEOPTaHUYECKUX
BEILIECTB,  MOJIEKYJSIDHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIIEHHBIX ¥  CKEJETHBIX)
(hopmMyn OpraHMYECKUX BEIECTB;
COCTAaBJIATh yYpaBHEHUS
XUMHUYECKUX peakuui "
packpeiBaTb  HMX  CYUIHOCTb:
OKHCIIUTEIBHO-

BOCCTaHOBUTEJIBHBIX peakuuit
IIOCPEICTBOM COCTaBJICHUS
JIEKTPOHHOTO  OajaHca  3TUX
peakuuii;  peakuuii ~ MOHHOTO
oOMEHa TyTeM COCTaBJIEHUS HX
MOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX
YPaBHEHUH; peakLMi TUAPOJIN3a,
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peaKuuii  KOMILIEKCOOOpa30BaHHMs
(Ha mpuMepe I'MIPOKCOKOMILIEKCOB
LUMHKA ¥ QJIIOMUHHSA); TOATBEPXKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOLIMH
JKCIEpUMEHTAMH U 3allUCIMHU
YPABHEHUN XUMUUYECKHUX PEAKLU;

- yMeTb  KJacCU(HUIMPOBATH
HEOPraHUYECKHUE U OPraHUYECKUE

BEIIEeCTBA U XUMHUYECKHE
peakuum, CaMOCTOSTEIILHO
BBIOMpPATH OCHOBaHUs U
KPUTEpUH Ul KJIacCHU(PHUKALUH
M3Yy4aeMbIX XUMHAYECKUX
00BEKTOB; XapaKTepru3oBaTh

COCTaB M Ba)XHEHIIME CBOWCTBA
BEUIECTB, INPUHAMISKAUX K
ONpeseNeHHbIM  KjaccaM |
rpynnaMm CoeAWHEHUH (IpocTbie
BEIIECTBA, OKCUJIbI, THPOKCUIBL,
COJIM; YIJIEBOJOPOIBI, INPOCTHIE
3¢upsl, CIIUPTBHIL, (deHobl,
aJIbJIeTU/1bl, KETOHBI, KAPOOHOBBIE
KHCJIOTBI,  CJIOXHBIE  I(UPHL,
JKUPBI, YIJIEBOJBI, aMUHBI,
AMHHOKHUCJIOTHI, Oenkn);
IPUMEHATHh 3HAHHUA O COCTaBE U
CBOMCTBax BEILIECTB JUIs
JKCIIEPUMEHTAIBHON  IIPOBEPKHU
TUIOTE3 OTHOCHUTEJILHO
3aKOHOMEPHOCTEN  IPOTEKaHUs
XUMHUYECKUX peakuui "
IIPOrHO3UPOBAHUSA
BO3MOKHOCTEN ux
OCYILIECTBIICHMS;

- yMeTb TOATBEPXAATh Ha
KOHKPETHBIX NPUMEPAX XapaKkTep
3aBUCUMOCTH PEaKIMOHHON
CIIOCOOHOCTH OpraHUYEeCcKuX
COCIMHEHUN OT KpPaTHOCTH U
Tuna KoBajeHTHOU cBsm3u (" " u
""), B3aMMHOI'O BIIMSIHUS aTOMOB
U TPyNI aTOMOB B MOJIEKyJax; a

TaKKe oT 0COOCHHOCTEH
peanuzanuu pa3IMYHBIX
MECXaHHU3MOB HpOTeKaHI/IH
peakuuii;

- YMETh XapaKTepU30BaTh

JJIEKTPOHHOE CTPOEHHME aTOMOB
(B OCHOBHOM U BO30YXJIE€HHOM
COCTOSIHUHM) U MOHOB XMUMHYECKHX
anemeHToB 1 - 4 mnepuonos
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ITepuonuueckoit cucremsr JI.1.
MeHneneeBa N HUX BaJICHTHBIC

BO3MOKHOCTH, UCHIOJIB3YS
HOHSTHS "s", "p", "d-
3JIEKTPOHHBIE" opOuTanmy,
SHEPreTUYECKUe YPOBHU;
OOBSICHATH 3aKOHOMEPHOCTH

M3MEHEHHS CBOMCTB XMMHUYCCKHUX
JIEMEHTOB U 00pa3yeMbIX HMH
COCIMHEHUM II0 IepuojaMm |

rpynnam;

OK 02.
Ucnonp3oBath
COBpPEMEHHBIC
cpeacTBa MOKCKa,
aHajam3a u
UHTEPIIpETalUU
uH(popMaluu u
nH(pOpMallMOHHbBIE
TEXHOJIOTHH TUTSt
BBIMIOJTHEHHUS  3a7a4
npoQecCHOHAIBHON
JEeSTEIbHOCTH

B o0nactu meHHOCTH HAy4HOTO
MO3HAHUS:

- c(hOpMHUPOBAHHOCTh
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMECHHOMY
pa3BHUTHS
00LIIeCTBEHHON
OCHOBAaHHOTO  HA  JHajore
KYJIBTYP, CIIOCOOCTBYIOIIETO
OCO3HAaHHMIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOM
Y YUTATEIbCKOH KYJIBTYpPhI Kak
CpelcTBa B3aUMOJICCTBHS
MEXIy JIIOJbMH W TO3HAHHS
MUDA,

- OCO3HaHHWE IIEHHOCTH HAayYHOU
NeSITeTbHOCTH, TOTOBHOCTh

YPOBHIO
HayKu u
IIPAKTHKH,

OCYIIECTBJIATh IPOEKTHYIO U
HCCIIEIOBATENBCKYIO
JEATEIIbHOCTh MHINBUIYAJIIBHO U
B IpyMmIe;

OBnageHue  yHUBEpCAJIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU
JIEHCTBUSIMU

B) paboTa ¢ uHpopmMaLueit:

- BJIQJIETh HaBBIKAMHU TTOJTyIECHUS
uHboOpMallUd M3 HMCTOYHHUKOB
Pa3HbBIX THIIOB, CAMOCTOSITEIEHO
OCYHIECTBIIATh IIOUCK, aHalu3,
CHCTeMaTH3aLUI0 1
UHTepHpeTanuo  HHpopMauu
pa3NUUHBIX BHIOB U (GOpM
IPEeACTaBIICHHUS;

- co3maBaTh  TEKCTHI B
pa3nuyHbIX (popMaTax ¢ y4eTom
Ha3Ha4YeHus UHPOpMAIUU U
LENeBOM ayIuTOpuu, BbIOUpas
ONTHMAJIbHYIO bopmy
IpeACTaBICHUS U

- yMeTb  IUIAHUPOBAThb U
BBINOJIHATh XUMHYECKHH
SKCIIEPUMEHT (npeBparteHus
OpPraHUYeCKHUX  BEIIECTB  IpHU
HarpeBaHuu, MOJIyY€HUE STUIICHA
U M3y4eHHE €ro  CBOICTB,
KaueCTBEHHbIE  peakuuu  Ha

aJIbJIETU/bI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JleHaTypanusi OeiIKoB
OpU  HArpeBaHWHW,  LIBETHBIE
peakuuu  O€NKOB;  IPOBOAMTH
peakuud  HMOHHOTO  oOMeHa,
ONpeAensiTh  Cpeay  BOJHBIX
pPacTBOPOB, Ka4yeCTBEHHbIE
peakuu Ha cynabgar-, kKapOoHat-
U XJIOpUJ-aHUOHBI, Ha KaTHUOH
aMMOHWUS; pemarp
9KCHEPUMEHTAJIbHbIE 3a7aud IO
TeMaM "Metaibt" 51
"HemeTamisl") B COOTBETCTBUU C
MpaBWJIaMu TEXHUKA
0€30MacCHOCTH MpH OOpaIIeHUHU ¢
BELIECTBAMH U JIAOOPaTOPHBIM

000pyJOBaHUEM; TPENCTaBIIATh
pE3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opme 3amucu
YPAaBHEHHI  COOTBETCTBYIOIIMX
peakuuii U GOpMyJIHUPOBATH
BBIBOJBI HAa  OCHOBE  3THUX
pe3yIbTaTOB;

- YMETh aHAJIN3UPOBATh
XUMHUYECKYIO uH(pOopMaLnIo,
HOJIy4aeMYIo u3 pa3HBIX

HCTOYHUKOB (CpPEACTB MaccoBOM
uHpopmanuu, cetb VHTepHET U
ApyrHe);

- BJIaZIeTh OCHOBHBIMU METOAAMU
HAay4YHOT'O ITO3HAaHHA BCHICCTB U
XUMHAYECKUX SIBIICHUN
(mabmoenue, HU3MEpPEHHE,
HKCHEPUMEHT, MOJICTUPOBAHKE);
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BHU3yalIM3alluu,

- OIECHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh UH(POpPMALIUH, €€
COOTBETCTBHE  NPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HWCIIONIb30BAaTh  CPEICTBA
WH(POPMAIIMOHHBIX u
KOMMYHHKAITHOHHBIX
TEXHOJIOTHIA B peleHuH
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  3aJa4  C
COOIIOIeHUEM TpeOoBaHUI
PrOHOMUKH, TEXHHUKHU
0€30IacCHOCTH, THTUCHBI,
pecypcocOepekeHusi, TPaBOBBIX
U OTUYECKHX HOPM, HOPM
MH(POPMAIIMOHHOM
0e30I1aCHOCTH;

- BJIAJICTh HaBBIKAMHU
pacmo3HaBaHWS W 3AIlUTHI
nHpopManuu,
MH(POPMAIIMOHHOM

0€3011aCHOCTH JIMYHOCTH.

- YyMETb HPOBOAMTH PACYETHI IO

XUMUYECKUM  GopMylnaM  H
ypaBHEHUSIM XMMHYECKHX
peakuuMii ¢  HCHOJIb30BAHHEM
bu3nUeCcKuX BEJINYNH,
XapaKTepU3YIOIIUX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Maccel, o0beMa (HOpMAalbHbIC
YCIOBHUS) Ta3oB, KOJIHMYECTBA
BEIIIECTBA; HCIOJIb30BATh

CHUCTCMHBIC XHMMHWYCCKUEC 3HaAHUA

Ui TPUHATHA ~ pPEUICHUH B
KOHKPETHBIX KU3HEHHBIX
CUTYyalHUsX, CBSI3aHHBIX c
BEILIECTBAMH U MX IPUMEHEHUEM;
- yYMETh CaMOCTOSITEJIEHO
IUIAHUPOBaTh W TPOBOJUTH
XUMHAYECKHH 9KCHEPUMEHT
(mosmydyeHue M U3ydeHUE CBOWCTB
HEOPraHUYECKUX u
OpPTaHUYECKUX BEIIIECTB,
Ka4eCTBEHHbIC peakuuu
YIJIEBOJJOPO/IOB pa3IMYHBIX
KJIaCCOB M KHCIIOPO/ICOAePIKAIINX
OpPTaHUYECKUX BEIIIECTB,
pelieHne  KCHEePHUMEHTAIbHBIX
3a1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX u
OpraHMYECKHUX  BEIIECTB) c
cobOroIeHueM paBuII
Oe3omacHoro  oOpamieHus ¢

BelleCTBAaMH U J1a0OPaTOPHBIM
o0opynoBaHUEM,
(dhopMynupoBath () 031
WCCIICIOBAHMS, MPEIOCTABIATh B
pa3nuuHOil (opme pe3yIbTaThl
IKCIIEPUMEHTA, aHAJM3UPOBATh U
OILICHUBATh UX JIOCTOBEPHOCTH;

- YMETb OCYILIECTBIIATh
L[eJICHAIIPABJICHHBIN IIOUCK
XUMHYECKONM  uHpoOpManmuu B
pa3IUYHBIX HUCTOYHHKAX

(HayuHas u©  y4yeOHO-Hay4Has
JaUTEepaTypa, CpelcTBa MacCOBOM
nHpopmanuu, cetb MHTEpHET U
Jpyrue), KPUTHYECKH
aHAJIM3UPOBATh XUMHYECKYIO
uHpopManmoo, nepepadaTbBaTh
ee u HCII0JIb30BaTh B
COOTBETCTBUM C IIOCTaBJIEHHOMN
y4eOHOH 3a/1a4eii;

- BJIAJIETh CHCTEMOW 3HAHUM O
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METOoIax MTO3HAHU
SIBJICHUH IIpUPOABL,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax W yMEHUSAMU IPUMEHSITh
9TH 3HaHUSA pu
3KCIEPUMEHTAIIBHOM

UCCIICJOBAHUM BEUIECTB W IS
00BSICHEHUS XUMHUYECKHUX
SBJICHUH, WMEIOIIUX MeECTO B
IpUpozae MIPAaKTUYECKON
JEATCIIBHOCTH YeJOBEKa U B
IIOBCEJHEBHOU KU3HH.

HAy4YHOTO

OK 04. DddexTuBHO

B3aMMO/ICVICTBOBATh

u paboTtath B
KOJUJICKTHUBE u
KOMaH/ie

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSTEIHLHOCTH 51
CaMOOIIPEEIICHHUIO;

-OBJIaJICHHE HaBBIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOM
M COLMAJIBHOM ACATEIBHOCTH;

OBnageHue  yHUBEpCAJIbHBIMHU
KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHAsI I€ITEIbHOCTb:

- NOHMMaTb M MCIOJIb30BaTh
MPEUMYIIECTBA KOMAHAHOM H
WHIUBUAYAIBHON paboOThI;

- IPUHUMATh LEIU COBMECTHOMU
NeSATEIbHOCTH, OPTaHU30BBIBATh
U KOOPJMHUPOBATH JIEUCTBUSA 1O

€€ JIOCTH)KEHHUIO: COCTaBIATH
IJIaH JCUCTBUM, pPacHpelneisaTh
ponM ¢ y4eTOM  MHEHUH
Y4aCTHUKOB o0cyX1aThb
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPAMHHUPOBATH U BBITOIHATH
paboTy B YCIOBHUSIX PEabHOTO,
BUPTYAJIBHOTO u
KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYWIECTBISATh TMO3UTHUBHOE
CTpaTeTUYeCKoe TOBEJCHUE B
Pa3IMYHBIX CUTYaIusX,
MPOSIBIISIT TBOPYECTBO u
BOOOpakeHue, OBITh
MHHUIMATHBHBIM

OBnageHue  yHUBEpCAJIbHBIMHU
PETYJISTUBHBIMU JICHCTBUSIMH:

r) TpUHATHE ce0s W JIPYrux
JIONIEN:

-  [pUHUMATh  MOTHUBBI U
apryMEeHThI APYTHX JIIOACH TpHU
aHam3e pe3ynbTaTOB

- yMeTb  IUIAHUPOBaTb |
BBINOJIHATh XAMHUYECKHUI
SKCIEPUMEHT (mpeBparteHus
OpPraHUYEeCKUX  BEUIECTB  IPHU
HarpeBaHuM, MOJIYYEHHE HTUJICHA
M  U3YyYECHHE €ro  CBOWCTB,
KAUEeCTBEHHbIE  pEakluu  Ha

aJbJIETU/Ibl, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JleHaTypaius OeiaKoB
IpH  HArpeBaHWH,  I[IBETHHIC
peakiuu  OENKOB;  MPOBOJUTH
peakiuu  MOHHOrO  OOMeEHa,
ONpeAeNsATs  CpeAy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peakiuu Ha cynbdar-, kapOoHaT-
U XJIOpUI-aHUOHBI, Ha KaTHOH
aMMOHUS, pemiath
SKCHEPUMEHTAIbHBIE 33a4l IO
TeMam "Meramib" u
"HemeTaimibl") B COOTBETCTBUU C
paBUIIaMU TEXHHUKHU
0€30MacHOCTH IpU OOpalIeHUH C
BelleCTBAaMH U J1a0OPaTOPHBIM

o0opy/noBaHUEM; TMPEACTaBIATh
pe3yJIbTaThI XAMHYECKOTO
JKCIIepUMeHTa B (QopMme 3amucu
YpaBHEHUH  COOTBETCTBYIOLIUX
peakiuii ¥ QopMyIuUpOBaThH
BBIBOJIBI HAa  OCHOBE  ATHX
pEe3yJbTATOB;

-yMETh CaMOCTOSITEIIBHO
IUIAHUPOBATh U NPOBOJUTH
XAMHYECKUI SKCIEPUMEHT
(moy4yeHne W M3yuyeHUe CBOICTB
HEOPraHUYECKUX u
OpraHUYeCKHUX BEILIECTB,
Ka4eCTBEHHBIE peakuuu
YIII€BOJOPOOB Pa3IMYHBIX

KJIaCCOB U KHUCJIOPOACOACpKAIIUX
OpPTaHUYCCKUX BCIICCTB,
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NesITeNIbHOCTH; pelieHre  AKCIepUMEHTAIbHbBIX
- TpU3HABaTh CBOE TMPaBO U | 33a1a4 1o pacro3HaBaHHUIO
paBO  JAPYrux JioJed  Ha | HEOPraHMYEeCKUX u
OIIHUOKH; OPraHUYeCKHUX BEILIECTB) c
- pa3BuUBaTh  CIIOCOOHOCTH | COOJIOZCHHEM MpaBuII
MOHMMAaTh MHpP C TO3ULUH | Oe30macHOro  oOpamieHus ¢
JPYTOro 4eJoBeKa; BEIIECTBAMU U J1a0OPAaTOPHBIM
o0opyoBaHueEM,
(dhopMynupoBaTh 1enu
HCCIICIOBAHMS, MPEIOCTABIATh B
paznu4HOil  Qopme pe3ynabTaThl
IKCIIEPUMEHTA, aHAJM3UPOBATh U
OILICHUBATh UX JIOCTOBEPHOCTb.
OK 07.| B obmactT  9KOJOTHYECKOTO | - cHhOpMUPOBATH MPEICTABICHUS:
CopelicTBOBaTH BOCIIUTAHUSL: O XUMHYECKOM COCTaBIIAIOLICH
COXPaHEHHUIO - c(OPMHUPOBAHHOCTH | €CTECTBEHHOHAYYHOW  KApTHUHBI
OKpYXarolled cpeipl, | FKOJIOTHYECKOi KYJIbTYpBI, | MUPA, POJIM XHUMHH B TMO3HAHUU
pecypcocOepexeHnIo, | IOHNMaHue BIIUSTHUS | SIBJICHHM MIPUPOIBI, B
OPUMEHSTh  3HAHUS | COLMATBLHO-IKOHOMHYECKUX (hopMUPOBAaHMM  MBILIUICHUS U
00 W3MEHEHUH | TIPOIIECCOB HA  COCTOSIHHEC | KyJbTYPBI JUYHOCTH, ee
KIIUMaTa, MPUHIMIBI | IPUPOAHON M COUMANbHOM | QYHKIIMOHANBHOM TIPaMOTHOCTH,
OepexIInBOro CpeIbl, OCO3HAHWE TIO0AIBHOTO | HEOOXOMUMOW ISl pEIICHUs
MIPOU3BO/JICTBA, Xapakrtepa HKOJIOTMYECKUX | MPAKTHUECKUX 3a/1a4y u
3¢ (heKTHBHO pooem; IKOJIOTHYECKA  OOOCHOBAHHOTO
JeiiCTBOBATH B - IUIAHUPOBAHKE U | OTHOIICHHUSI K CBOEMY 370POBBIO
YpE3BBIYANHBIX OCYILIECTBJIEHUE JICUCTBUWA B | U PUPOIAHOMN CPEE;
CUTYaIUAX OKpYy)Karolllel cpelie Ha OCHOBE | - YMETh COONII0/aTh TMpaBuiia
3HaHHUS IeJie  yCTOMYMBOTO | SKOJOTHYECKH IIeJIECO00Pa3HOTO

Pa3BUTHS YEJIOBEUECTBA;
AKTHBHOE HEIpUATUE JIEUCTBUM,
MIPUHOCSIINX Bpen
OKpY>Karolleu cpere;

- YMEHUE  [POrHO3UPOBATH
HeOJ1aronpusiTHbIE
JKOJIOTHYECKHUE MIOCJIEACTBUS
NPEANPUHUMAEMBIX  JEHUCTBUH,

npeaoTBpallaThb Ux;

- paciIipeHuc OIIBITa
JACATCIIBHOCTH JKOJIOTHYCCKON
HaIIpaBJICHHOCTU;

- OBJIaJICHUE HABBIKAMU y4€OHO-
HCCIIEIOBATENILCKON, MPOEKTHON
M COLIMATIBHOHN NESTEILHOCTH.

noBe/ieHUss B OBITY U TPYAOBOI
ACATCIIbHOCTHU B nesax
COXpPaHEHHUs CBOEr0 3J0pPOBbS U
OKpY>Karoller MpUupOaHON CpPEbI;

YUUTHIBATh OIaCHOCTh
BO3/ICUCTBUSA Ha JKWBBIE
OpraHU3MBI OIpEAEIEHHBIX
BELIECTB, MIOHUMas CMBICT
IOKa3aresst IIpEeNeIbHON
JOITYCTUMOM KOHIICHTPALUH;

- YMETh MIPOrHO3UPOBATh,
aHAJIN3UPOBaTh M OLEHUBATh C
MTO3ULINI 9KOJIOTUYECKON
0e30macHOCTH HOCIIEICTBUS
OBITOBOM M MPOM3BOACTBEHHOMN
JEATEIBHOCTH YeII0BEKa,
CBA3aHHOM ¢  mepepaboTKoi
BEILIECTB; HCIIOJIb30BATh
MOJIy4E€HHBIE 3HAHUS IE
MPUHATHSL TPAaMOTHBIX PEIIECHUN
npo0iem B CUTYaLUSX,

CBsA3aHHBIX C XHMHCﬁ;
- YMCTb OCO3HaBaTb OITACHOCTHb
BO3ACUCTBUI Ha KHBBIC
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OpTraHHU3MBbI OIMpCACIICHHBIX
BCIICCTB, IIOHHUMas CMBICJI
IIoKas3aTeis Hp@I[CJ'IBHOﬁ

JOTYCTUMOM KOHLIEHTpaluu, U
HOSACHATh Ha IpUMeEpax CIOCOObI
YMEHBILIEHUS U MPEAOTBPALLEHUS
UX BPEJHOrO BO3JCHCTBUSA Ha
OpraHM3M YE€JIOBEKa.

B pamkax mporpammsl

JIMYHOCTHBIE Pe3yJIbTaThI:

JIP 5. JIeMOHCTpHUPYIOIIMI IPUBEPKEHHOCTh K POJHOM KYJIbTYpE, HCTOPUUECKON MaMSATH
Ha OCHOBe J0OBU K Poaune, pogHOMy Haponay, Majol poOJIuHE, MPUHATHIO TPaJUIIMOHHBIX
LIEHHOCTEN MHOTOHAIMOHAIBHOTO Hapoaa Poccuu.

JIP 9. CoOGmroarommuii 1 pomnaranIupyroIIfi mpaBuiia 3I0pOBOro 1 0€301MacHOro oopasa
JKU3HU, CIOPTa; MPEAyNPeKAAOMMNA OO0 MPEO0ICBAIOIIUN 3aBUCUMOCTH OT aJKOTOJIS,
TabaKa, NMCUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.J. COXpaHSIOUUN TCUXOJIOTHYECKYIO
YCTOMUYMBOCTh B CUTYaTUBHO CJIOKHBIX UM CTPEMHUTEIBHO MEHSFOIINXCSI CUTYaIUAX.

JIP 10. 3a0otsmuiics O 3alIUTe OKpYXKalolled cpeapl, COOCTBEHHOH U 4YyXKOu

0€30I1aCHOCTH, B TOM 4HUCIIE IU(PPOBOIL.

y4eOHOU  JTUCIUTUTHHBI

1.3 Buabl KOHTPOJIAA M METOIbI OLIEHKH
KoHTpoJ1b M O11eHKA 0CBOeHHsl Y4eOHO# JUCHUIIJIMHBI [10 TeMaM

o0ydJarmuMucs

bopmupyroTcs

HaumeHoBaHune TeM

Buanl 1 MeToabl OLIEHMBAHUA

Texkymmii KOHTPOJIb

HpOMe)KyTO'{Haﬂ aTrrecranus

MeTtoanl ITpoBepsiembie | Metoanl onenkun | IlpoBepsiembie
OLIEHKH KOMIIEeTEHIIHH, KOMIIETEHIIUH,
JINYHOCTHBIE yMeHusl,
pe3yabTaThl 3HAHUS
Tema 1.1. Crpoenue | Ilpaktnuec- OK 01 OK3aMeH OK 01
aTOMOB XUMHUYECKHX | KHE 3aIaHUs JIP 5,9,10 JIP 5,9,10
3JIEMEHTOB U IIPUPOJA TecToBBIC
XHUMHYSCKOU CBS3U 3a1aHus
Tema 1.2. | Tlpaktuuec- | OK 01, OK 02, DK3aMeH OK 01, OK 02,
[lepnonnueckuit KHe 3aJaHus JIP 5,9,10 JIP 5,9,10
3aKOH ®  Tabnmia TecroBbIe
JI.M.Menneneena 3aJlaHus
Tema 2.1. Tunet | Ilpaktuuec- OK 01 DK3aMeH OK 01
XUMUYECKHUX PEaKUui | KHE 3aJaHus JIP 5,9,10 JIP 5,9,10
TecTtoBbIE
3aJaHus
Tema 2.2. [IpakTruec- OK 01 DK3aMeH OK 01
DNEeKTpONUTHYEC-Kasi | KHE 3aJaHus JIP 5,9,10 JIP 5,9,10
JUCCOIAITAS u TecToBhIe
WOHHBIA 0OMEH 3aJaHHs
Tema 3.1. [Ipaktruec- | OK 01, OK 02 DK3aMeH OK 01, OK 02
Knaccudukanus, KUe 3aJaHus JIP 5,9,10 JIP 5,9,10
HOMEHKJIaTypa 51 TecToBble
CTpPOEHHE 3aJaHHs
HEOPTaHUYECKHUX
BEIIIECTB
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Tema 3.2. dusuko- [Ipaktruec- | OK 01, OK 02 DK3aMeH OK 01, OK 02
XHUMUYCCKHE K¢ 3aJJaHus JIP 5,9,10 JIP 5,9,10
CBOICTBa TecTtoBbIC
HEOPTraHUYECKHUX 3aJaHHs
BEIIIECTB
Tema 3.3. | IIpaktuuec- | OK 01, OK 02, DKk3aMeH OK 01, OK 02,
[IpousBoacTBO KH€E 3aJaHU OK 04 OK 04
HEOPTraHUYECKHUX TecToBEIC JIP 5,9,10 JIP 5,9,10
BEIIIECTB. 3HAUCHUE U 3aaHus
OpUMEHEHHE B OBITY
Y Ha IIPOU3BOJICTBE
Tema 4.1. | Ilpakruuec- OK 01 DK3aMeH OK 01
Knaccudukanus, KH€ 3aJaHus JIP 59,10 JIP 5,9,10
CTpOEHHE 51 TecroBble
HOMEHKJIaTypa 3aaHus
OpraHUYECKUX
BEILIECTB
Tema 4.2. CsoiictBa | I[Ipaktnuec- | OK 01, OK 02 DK3aMeH OK 01, OK 02
OpPTaHMYECKUX KH€ 3aJaHus JIP 5,9,10 JIP 5,9,10
COCTMHCHUH TecToBhIe

3a1aHus
Tema 4.3. [Ipaktruec- | OK 01, OK 02, DK3aMeH OK 01, OK 02,
Opranuueckue KHE 3aJIaHus OK 04 OK 04
BEIICCTBA B TecToBEIC JIP 5,9,10 JIP 5,9,10
JKU3HEICITCIIBHOCTH 3a1aHus
YeJI0BeKa.
[TIponsBoacTBO 1
MIPUMEHEHUE
OpPTraHUYECKUX
BEIIIECTB B
MIPOMBIIUIEHHOCTH
Tema 5.1. | IIpaktuuec- | OK 01, OK 02 DK3aMeH OK 01, OK 02
Kunernueckue KH€ 3aJaHus JIP 5,9,10 JIP 5,9,10
3aKOHOMEPHOCTH TecroBble
MPOTEKaHUs 3aaHus
XHUMUYECKHX
peaxkuuii
Tema 5.2. | IIpaktuuec- | OK 01, OK 02 DK3aMeH OK 01, OK 02
TepMoguHaMUUeCKHE | KHUE 3aJaHUS JIP 5,9,10 JIP 5,9,10
3aKOHOMEPHOCTH TecroBble
MPOTEKaHUs 3aaHus
XHUMUYECKHX
peaKuui.
PaBHOBecHe
XHUMUYCCKHX
peakuui
Tema 6.1. | IIpaktuuec- | OK 01, OK 02, DK3aMeH OK 01, OK 02,
JucnepcHbie CUCTEMBbI | KHUE 3adaHUs OK 07 OK 07
u daxTopsr  mx | TecroBble JIP 5,9,10 JIP 5,9,10
YCTONYUBOCTH 3aaHUS
Tema 7.1. | Ilpaktnuec- | OK 01, OK 02 DK3aMeH OK 01, OK 02
O6HapyxeHue KH€ 3aJaHus JIP 5,9,10 JIP 5,9,10
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HEOPraHUYECKUX TecroBble

KaTUOHOB U aHHMOHOB 3aJaHUs

Tema 7.2. | Ilpaktuuec- OK 01, OK 02 OK3aMeH OK 01, OK 02
ObHnapyxxenue KM€ 3a7aHus JIP 5,9,10 JIP 5,9,10
OpTraHUYEeCKUX TecroBble

BEIIECTB  OTIACIBHBIX 3aaHus

KJIaCCOB c

HCIIOJIb30BaHUEM

Ka4C€CTBCHHBIX

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

2.1. IlepeyeHb NPAKTHYECKUX 3aJaHUI

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 cypemsl (V); okcua menu (1), xmopun pryru (II), Hutpun
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 mpibsika (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 70110 (B %) {IIMHKa; MEe/IU; 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
BOCCTaHOBUTEITb.

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 KHCTIOTHI TOTpeOyeTces s CHHTe3a 3Tujanerara maccon 140,8
r. Bexon a¢upa npumure paBHbIM 80% OT TEOPETHUECKH BO3SMOXKHOTO.

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
MPAaBWJIBHO PELICHO, IPUBEEHA MOAPOOHAsI apIryMEHTAIMs CBOETO PEIICHHUs, TOKAa3aHO XOpolliee
3HAaHHME TEOPETUUECKHUX aCIIEKTOB PEIICHUS IPAKTHUECKOIO 3aJaHusl.

OneHka «XOpoLIo» BBICTABISAETCS O0O0ydYaroleMycsi, €ciad MpaKTUYeCKoe 3aJjaHue
IIPAaBWJIBHO PEUIEHO, NPHUBEIEHA JOCTaTOYHAas apryMEHTalusi CBOETO PpEUICHMs, I10Ka3aHO
OTpezieNIEHHOE 3HaHUE TEOPETUUECKOI0 MaTepuraia.

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

OneHka «Hey/10BJIETBOPUTEIbHO» BBICTABIISIETCS 00yUalOLIEMyCsl, €CIIU MPAKTUYECKOE
3aJjaHKe PEeLIeHO HEBEPHO, OTCYTCTBYIOT HEOOXOJMMbIE 3HAHUS TEOPETUUECKOr0 MaTepHraa.

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;
KOJIMYECTBO JIEKTPOHOB HA MOCJIEIHEM SHEPTeTUYECKOM YPOBHE; KOJIMUYECTBO IPOTOHOB 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 MOISIpHAS XUMHUYECKAs! CBSI3b

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 MIPUTSKEHHS } HAa3bIBACTCS

A) noHHOM

b) metannuueckoi

B) xoBanentHoit

8. {B mopsiIKe BO3pacTaHUS METAJUIMYECKHX CBOWMCTB; B TOPSJIKE YOBIBAaHHS paamyca
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 31eMeHToB { VA rpynmnsl , [VA rpynmnsl, 1A rpynmnsi }

A) obmiast popmyna neTydero BogopoHoro coequHenus RH4

b) He 00pa3yroT neTyunx BOJOPOAHBIX COEAMHEHUN

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

10. Cpenu BemecTs, ykazanubix B psagy {NH3, O2, HCI, SO2; CaO, HNO3, Cl12, CO2;
H2S04, HI, CuCl2, CH4, NH3}konu4ecTBO COEIMHEHUN C KOBAJIEHTHOW MOJSPHON CBSA3BIO
paBHO

A) Tpem

B) nBym

B) uetsipem

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

A) KOoBaJIeHTHAas TOJISIPHASL U MOHHAS

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

Kputepuu oneHuBanus:
O1eHKa «OTJMYHO» BBICTABIISICTCS 00yUYarOMIeMYyCs, €CIIM OH PaBUIBHO OTBETHII Ha 90-
100% ot o011ero yuciia BONPOCOB TECTOBBIX 3aaHHIA.
O1eHKa «XOPOII0» BBICTABIISCTCS 00YYaIOMIEMYCsl, €CJIM OH TPaBWIBHO OTBeTWI Ha 70-
89% oT 00111eT0 YKCIIa BOMPOCOB TECTOBBIX 3aJaHHIA.
O1eHKa «yTOBJIETBOPUTENIBHO» BBICTABISCTCS OOYYAIOMIEMYCs, €CIIHM OH MPaBUIBHO
orBetri Ha 50-69% 0T 001Ier0 Yriciia BOMPOCOB TECTOBBIX 3a/IaHUN.
O1cHKa «HEYT0BJIETBOPUTEIBbHO0» BBICTABIISICTCS 00YYarOIIEMYCs, €CITH OH MPABHIBHO
oTBeTHI MeHee ueM Ha 50% oT o01ero yncia BOIPOCOB TECTOBBIX 3aaHUH.

MaTCpHraJIbl.

3. CocraBieHue TpOEKTa IBETHHKA/oropojaa/cama B

2.3 llpuMepHbIe TeMbl HHANBUAYAJIBHBIX MIPOEKTOB
1. MccnenoBanue cocTaBa MUHEPAJIbHOM BOJBI M PEKOMEHIALUU 110 €€ UCIIOIb30BaHUIO.
2. HccnenoBanue paspylIaoIIEro AEUCTBUS NPUPOJHOM BOABI HAa CTPOMUTEIBHBIE

3aBUCUMOCTH OT COCTaBa

MPOAHAIM3UPOBAHHBIX ITI0OYB B COOTBETCTBHU C JHU3AMHEPCKUM 3ampocoM (MOHOXPOMHBIN
[IBETHHK, I[BETHUK OJTHOJICTHUKOB, MHOTOJIETHUKOB, JIEKOPATUBHBINA OTOPO U JIP.).
4. CocraBneHue cOaTaHCUPOBAHHOTO MEHIO Ha JCHb (HEACNI0) B 3aBUCHUMOCTH OT
COAEP)KAHUA XUMUYECKHX MAaKpO U MUKPOSJIEMEHTOB B MPOAYKTaX MATAHUS.
5. HcciaenoBanue KauecTBa MUTHEBOU BOJIbI.
6. UccnenoBanue nmpoO BOAOIPOBOJIHON BOJIBI HA MIPEAMET YCTPAHEHUS KECTKOCTH.
7. YcTpaHeHue )KeCTKOCTH BOJIbI B CEIIbCKOXO03SIMCTBEHHOM 1€ TEILHOCTH.
8. KoHTposib KauecTBa TEXHUYECKON BOJbI PA3HBIX BUJIOB B COOTBETCTBHH C METOIUKAMU

no 'OCT.

9. Coznianue 1eKOpaTUBHOM IITYKaTypKH.

10. IIurMeHTEI B U3IETUAX U3 CTEKIIA.

11. UccnenoBanue pa3pymiaromero JeHCTBUS BOJIbI HA CTPOUTEIbHBIC MaTEPUAIIBI.

12. Ouenka cocTosHUS BO3AyXa paboueil 30HbI creruaircTa (TEXHOJIOra, CTPOUTENsS U
T.I., C Y9eTOM 00JacTH MPOdECCHOHATHHON JEATSIHBHOCTH) B COOTBETCTBHH C HOPMATHBHBIMU

AOKYMCHTaMHU

Kputepun oneHuBanus:

NnoKa3aTejn
KpuTepnt «]:)ez’feo;f::io- «yH::JJ::}T;:pH- «XOpOLIo» «OTJIUYHOY»
AKTYaJIbHOCTh | AKTYaJIbHOCTh AKTYaJnbHOCTh ABTOD AKTYaJIbHOCTh
MCCIIEI0BAHUS an60 BooOIIE HE | 00OCHOBBIBAET poOIIeMbI
CrenuaibHO chopMyIHpOBa- | aKTyaJbHOCTh UCCIICIOBAHHS
aBTOPOM He Ha 1100 | HanpaBICHUS 000CHOBaHa
000CHOBBIBaeTCs. | chopmMynupoBa- | UCCIENOBAHUS B | aHAIU30M
[enb, 3aJauyd | HA B CaMbIX | LIEJIOM, a HE | COCTOSHUS
chopmynupoBaHbl | OOIMMX dYepTax: | COOCTBEHHOM JIEHCTBUTEIb-
HE TOYHO M He | mpobiema HE | TEMBI. Lenp, | HOCTH.
MOJIHOCTBbIO  JIUOO | BBISIBJIEHA W HE | 3a/1a4M Cdopmynuposa-
OHM  €CTh, HO | @prYMEHTHUPOBA- | UCCIIEAOBAHUS HBI 1IeJb, 33/1a4U
abCOTI0THO HE | Ha (He | oTpaxkaroT HCCIIeIOBaHMUs,
COrJacyoTcs c | oOboCcHOBaHAa CO | OCHOBHBIE METO/IbI,
coJiep:KaHueM CCBUIKaMHU Ha | aCIeKTHI WCTIOJIb3yeMbIC B
ucrounuku). He | uzyyaemoit pabote
YEeTKO TEMBI, HO
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chopmynupoBa- | GOPMYITUPOBKHU
HBI 1IeJb, 3a71a4d | HE SIBIISTFOTCS
UCCJIEIOBAHMUS, YEeTKUMU
METO/IBI,

UCIIOJIb3YEMbIE B

pabote

Jloruka Coneprkanue u Conepxanue u | Comepkanue, Coneprxanue,

paboThbI TeMa paboThI TeMa paboThl HE | KaK LEJION | KaK LEJIoN
J10XO0 BCerjaa paboThl, Tak U ee | paboThl, TaK U ee
COTJIaCYIOTCS COTJIaCYIOTCS qJacTel CBA3aHO C | YacTel CBS3aHO C
MEXIy CO00M MEXIy  COOOM. | TeMOil  paboThl, | TEMOW  pabOTHI.

Hekoropsie UMEIOTCS Tema

4acTH pabOTHI HE | HEOOBIITHE chopmynupoBa-

CBSI3aHBI C | OTKJIOHEHHUS. HA  KOHKPETHO,

LEJbI0 u | Jloruka OTpakaer

3aJa4aMu W3JIOKEHUS, B | HANIPABJICHHOCTH

paboThI obmeM u 1enom, | paboThl.
npucyrcrsyer — | Mznoxenue
OJIHO TIOJIOKEHUE | MaTepuana
BBITCKACT U3 | JIOTUYHO
JPYroro

Cpokn PabGora cmana c¢ | PaGora cmana B | Pabora cmana c

OHO3JaHUEM cpok (iubo ¢ | cobOmroeHueM

(Oonee 10-u | ono3aHueM B 2- | BCEX CPOKOB

JTHEW 3aIepKKH). | 3 JTHS)

Camocrositeanr | bonpmas  yacte | Camoctosarens- | [locne  kaxpoi | [locme  kaxkmon

HOCTH Pa6oThI | padOTHl  ClHCaHA | HbIE BBIBOJIBI | TJIABBI, TJIABBI,

HA/l TeMO¥ u3 OJTHOTO | JINOO naparpada aBTop | maparpada aBTop
UCTOYHUKA, JIUOO | OTCYTCTBYIOT, paboTel  nenaer | paboThl  Jienaer
3aMMCTBOBaHa U3 | TUOO BBIBO/IBI. CaMOCTOSITEITb-
cetn  VIHTepHEeT. | MPUCYTCTBYIOT BreiBobl  mOpoO#t | HBIE BBIBO/IBI.
ABTOPCKHI TEKCT | TOJIBKO CJIMIIIKOM ABTOp YETKO,
MOYTH dbopManbHO. pacIIbIBYATHI, 000CHOBaHHO U
oTCyTCcTBYeT (WiH | ABTOp WHOTJa HE | KOHKPETHO
MPUCYTCTBYET HEZO0CTaTOYHO CBSI3aHBI C | BEIpaXKaeT CBOE
TOJIEKO aBTOPCKHH | XOPOIIIO coJiepKaHueM MHEHHUE 1o
TEKCT). OpueHTHupyeTcs B | maparpada, MOBOJTY
[TpernogaBaTens HE | TEMaTUKE, TJIaBbl ABTOp HE | OCHOBHBIX
3HaeT HUYEro O | IMmyTaercs B | Bceraa aCTIeKTOB
nporecce H3JI0)KEHU T 000CHOBaHHO W | COJICPIKAHHUS
HaIUCaHUs COJIepKaHusl. KOHKPETHO paboTHLI. U3
00yJaromuMmces Crnumrkom BBIPOKAET CBOE | pa3roBopa c
paboThl, OobInme MHEHUE 1o | aBTOPOM
oOyyaromuiics OTphIBKU (OoJiee | moBOIY PYKOBOJUTEIb
OTKa3bIBaeTCs JIBYX  a03aleB) | OCHOBHBIX WHAUBUIYallb-
MOKa3aTh MEPENUCaHbl U3 | aCTIEKTOB HOTO  TIPOEKTa
YEepHOBHKH, HUCTOYHUKOB. CoJiepKaHus JeNiaeT BBIBOJ O
KOHCTICKTBI paboTHI TOM, 91O

oOyuaroruiics
JIOCTaTOYHO
CBOOOTHO

OPHUEHTHPYETCS B
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TEPMHUHOJIOTHH,
UCIIOJIB3YEMOU B
pabore

Odopmitenune bonbumnHCTBO HekoTopsie Odopmiienne
padoThI TpeOoBaHuil 1O | TpeOOBaHUS 1O | pabOTHI
opopMIICHHIO HE | OPOPMIICHHIO HE | BBITIOJHEHO
BBITIOJTHEHBI BBITIOJTHEHBI COTJIACHO
(HempaBUIIBLHO (BBLIETICHUE Mertonnueckum
0(OpMIIEHBI TEPMHHOB B | pEKOMEHIalUsIM
3arojIOBKH,  HE | TEKCTE
BBICTABJICHBI
noJis,  KpacHas
CTpOKa | T.I1.)
Jlutreparypa ABTOp coBceM He | M3yueHo He | M3yueHo He | KonmmuectBo
opueHTUpyeTcs B | Ooiee 3 | Gomnee 5 | HICTOYHUKOB
TEMaTHUKE, HE | HCTOYHHUKOB. HCTOYHHUKOB. ooitee 7. Bece onn
MOKET Ha3BaTh U | ABTOD cnabo | ABTOp UCIIONIb30BaHbl B
KpaTKO M3JIOXKHUTh | OPUEHTUPYETCS B | OPUEHTUPYETCS B | padoTe.
coJiep>kaHue TeMaTHKe, TEeMaTHKe, OO6yyaromuiics
UCTIOIB3yEeMBIX nyTaercs B | MOXET JIETKO
HUCTOYHUKOB. coJiep>KaHuU MEPEYUCIUTh U | OPUCHTUPYETCS B
N3yueHo He Oosiee | UCIOJIb3YyEMBIX KpaTKo TEMaTHuKe,
2 UCTOYHUKOB HUCTOYHUKOB, HE | U3JIOKUTH MO>KET
Ha BCE | COJIep)KaHue NEePEUYNCINTh |
WUCTOYHUKU €CTh | UCIOIB3YEMBIX KpaTKO
CCBUJIKU B pabOTE | HCTOYHUKOB U3JI0KHUTH
coJiep>KaHue
UCTIOTB3yEMBIX
JUTEePaTyPHBIX
HCTOYHHUKOB
3ammra ABTOp coBceM HE | ABTOp, B 1esI0M, | ABTOp ABTOp YBEpPEHHO
padoThbI OpUEHTHUPYETCSI B | BIIAJEET JIOCTaTOYHO BJIa/IeeT
TEPMUHOJIOTHH coJiepKaHueM YBEpEHHO coJlepyKaHueEM
paboThI paboThl, HO TpHU | BIIAJEET paboTHl,
TOM coJiepKaHueM MOKa3bIBaET
3aTpyaHsieTcss B | paloThl, B | CBOIO TOYKY
OTBETax Ha | OCHOBHOM, 3peHus,
BOIIPOCHI OTBEYaeT Ha | ONMHPAsCh Ha
IpernoJjiaBaTess. | MOCTaBJIEHHbIE COOTBETCTBYIO-
Homyckaet BOIIPOCHI, HO | IIHe
HETOYHOCTH U | JIONyCKaeT TEOPETUYECKUE
OIIMOKH NPy | HE3HAYUTEIbHBIE | TTOJIOKEHHUS,
TOJIKOBaHUU HETOYHOCTH TPH | TPAMOTHO u
OCHOBHBIX OTBETax. COJIEpKaTeNbHO
nojoxkeHud W | Mcnonp3yer OTBEYaeT Ha
pe3yJIbTaTOB HaTJISITHBINA MTOCTaBJICHHBIC
paboThI, HE | MaTepuail. BOIIPOCBI.
HMEET 3amura npouuia, | Mcnons3yer
COOCTBEHHOI o MHEHMIO | HarJIsaHbIN
TOYKH 3PCHHS Ha | pyKOBOJIUTEIS, MaTepuai:
npobiemy XOpOLLIO IpEe3eHTalHH,
HCCJIETOBaHMSI. (oueHuBaeTCs CXEMBI, TaOJIHIIBI
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ABTOp TOKa3al | JIOTUKa u Jp. 3ammra
cmadyro H3JI0KCHUS, MpOeKTa MpoIIa
OPUEHTHPOBKY B | YMECTHOCTb YCTICIITHO c
T€X  MOHATHUSIX, | UCIIOIb30BAHUS | TOUKH 3peHus
TepMHUHAX, HarJISAHOCTH, PYKOBOAMTEIIS
KOTOpbIE BIIQJICHUC (oulenuBaetcs
HCIIONTB3YET B | TEPMHUHOJIOTHEH | JIOTHKA
cBoed  pabote. | u ap.). U3JI0KECHHUS,
3amura, o YMECTHOCTh
MHEHUIO HCIIOJIL30BaHUS
MpenoiaBaTes, HAIJISIOHOCTH,
npoiia BIIAJICHUC
COMBYHBO, TEPMHUHOJIOTHEH
HEYBEPEHHO U u 21p.).
HEYETKO.
Onenka Ornenka «2» Oreuka «3» Oreuka «4» Ornenka «5»
padoThI CTaBUTCS, €CIIN CTaBUTCS, €CIIN CTaBUTCH, €CIIH CTaBUTCS, €CIIHU
oOyuaromuics oOyuaromuiics oOyuaromuiics oOyuatrouiics
00HapyXUBaeT Ha HU3KOM Ha JOCTATOYHO Ha BBICOKOM
HEIIOHMMAaHHE YPOBHE BJIaJICET | BHICOKOM YPOBHE | YPOBHE BIIAJICET
COJICPXKATENBHBIX | METOJOJIOTHYECK | OBJIAJEI METOO0JIOTHYEC-
OCHOB MM aIrnapaTom METOJOJIOTHYEC- | KUM amnmapaToM
HCCIIEN0BaHUA U HCCIIeI0BaHuA, KHUM anmnaparoM | UCCIICIOBaHMUSI,
HEyMEHHUE JIOTTyCKaeT HCCIICAOBAHUS, OCYIIECTBIISIET
MIPUMEHSTH HETOYHOCTHU MIPHU | OCYIIECTBIISET CpPaBHUTEIBHO-
MOJTyYCHHBIC dbopmyIupOBKE CoJIepKaTeIb- COIIOCTaBUTEIIb-
3HaHHUA Ha TEOPETHYCCKHUX HBIA aHaIn3 HBIN aHaIu3
MPAKTUKE, 3AIIUTY | TOJOXKCHHMA TEOPETUICCKHIX Pa3HBIX
CTPOUT HE CBSI3HO, | MPOCKTA, HMCTOYHHKOB, HO | TEOPETUUYECKUX
JIOTTyCKaeT Marepual JIOTTyCKaeT IIOJIXOJIOB.
CYyILIECTBEHHBIE n3J1araeTcs He OTACIbHEIC [Ipe3enTanus
OIIIMOKH, B CBSI3HO. HETOYHOCTH B BBITTOJIHEHA
TEOPETHYECKOM [Ipe3enranus TEOPETUYECKOM | KAUeCTBEHHO W
000OCHOBAHHH, BBIIIOJIHEHA 00OCHOBAHHH. Ha BBICOKOM
KOTOpHIE HE HEKAYeCTBEHHO [TpeseHTanus YpOBHE
MOJKET UCTIPaBUTh OTpaxkaeT Bce
JTaXke C ITIOMOIIBIO 00s3aTeNbHEIC
npenoaaBaTers. 3JICMEHTHI

IIpe3enTanus He
CO3/1aHa
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3. OneHo4YHbIe CPeACTBA IJIsl IPOMEKYTOYHOM aTTecTaluu

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. Ha3Banme 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) peakiueil 3aMerieHus, NPOTEKAoLIeH 0 MOHHOMY 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 MEXIY HA3BaHHEM BEIECTBA M KiaccoM (TPYIoil)
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) aneruneH

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, €ClIl OH NMPaBUIbHO
otBeTmI Ha 50-69% OT 00111ero Ynciia BOIPOCOB TECTOBBIX 3a/laHUM.

OneHka «Hey/A0BJIETBOPUTEIbHO» BBICTABISETCSI O0y4arolUeMycs, €ClId OH MPaBUIbLHO
oTBeTH MeHee ueM Ha 50% oT o0I11ero 4ncia BOMPOCOB TECTOBBIX 3a/1aHUI.
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