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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOrPAMMBI YUEBHOM
TACIATLITAHBI

1.1 O6sacTh NpUMeHeHHsI TPOTPAMMBbI

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

PaGouass  mporpamma  MoOxeT ~ OBITh  HCHONBb30BaHA B JIONOJHUTEIHHOM
npodecCHOHATLHOM 00pa30BaHUU B paMKaxX peaau3allii IporpaMM NepernoAroTOBKH KaIpoB.

1.2 MecTo AMCHMIUIMHBI B CTPYKTYpe OCHOBHOH 00pa30BaTe/IbHON NPOIrpPaMMbI:
YyeOnass gucnmiuinHa «XHMHSD» OTHOCHTCS K 0a30BBIM  JIUCIUIUIMHAM  OCHOBHOM
oOpasoBarelnbHON TporpamMmbl U pazpadorana B cootBerctBur ¢ ®I'OC COO, ®I'OC CIIO no
cnenuanbHocTH 34.02.01 CecTpuHckoe J1emo.

1.3 Ilesin 1 NIAaHMPYeMBble pe3y/ibTaThl OCBOCHUS JUCHUIJINHBI:

Conepsxkanue mporpamMmbl 00111€00pa30BaTEIbHON JAUCIUTUTHHBL «XUMUS» HAMPaBICHO
Ha JOCTUKEHUE CIEAYIOMIMX LEeTeH:

dbopMHUpOBaHHE Yy CTYACHTOB XHWMHYCCKOW COCTAaBJISIONICH E€CTCCTBCHHO-HAYYHOM
KapTHUHBI MUpPa KaK OCHOBBI IPUHSTHS PELICHUN B dKU3HEHHBIX U IIPOU3BOJICTBEHHBIX CUTYALIMSIX,
OTBETCTBEHHOT'O MTOBEJICHHUS B IPUPOJIHOM Cpeie.

B pamkax mporpamMMmbl yuyeOHOW JUCHUIUIMHBI OOYYAIOUIMMHCS JOJKHBI OBITh
c(OpPMHUPOBAHBI:

Koa IIK,OK Oo0mue pe3y.m,TaT1,11 JAucnunianHapHbie
pe3yJIbTaThl

OK 01. Beibupats | B 4acTH TPYIOBOTO | - BIAJAETh CUCTEMON XMMHUYECKHUX
CHocoObl  pELICHUs | BOCIIUTAHMS: 3HaHMW, KOTOpass  BKJIIOYAET:
3a1a4y - TOTOBHOCTb K  TpYAY, | OCHOBOIOJIAraloIIKe MTOHSTHS
npoeCCHOHATBLHON | OCO3HAHHE LIEHHOCTH | (XUMUYECKUH  DJIEMEHT, aTOM,
JeSITEIIbBHOCTH MacTepcTBa, TPYI0II00UE; AJIEKTpOHHAs 000JI0YKa aToma, S-,
IIPUMEHUTENBHO 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, YIIEpPOIHBIN
- UHTEpEC K pa3InyuHbIM cepaM | CKeJerT, (byHKIMOHATIbHAS
npogeccCuOHATBbHON Ipylma, pagudkal, HU30Mepus,
JEeATEIbHOCTH, M30MEpPBI, TOMOJIOTUYECKUHN DSl
OBnaneHne  yHHMBEpCAIbHBIMHU | TOMOJIOTH, YTJIEBOJOPOABI,
y4eOHBIMH  TO3HABATEJIbHBIMH | KHCIOPOJ- U a30TCOJEpIKaIIHe
JNEUCTBUSMM: COE/INHEHMS, OHMOJI0THYECKU
a) 0a3oBbIe JIOTUYECKHUE | aKTUBHBIE BeEIleCcTBa (YIJIEBOJBI,
JEUCTBHS: KUPBIL, 0enku), MOHOMED,
- CaMOCTOSITENIBHO | IIOJIUMEP, CTPYKTYpPHOE 3BEHO,
(dhopMynpoBaTh U | BBICOKOMOJIEKYJIIPHBIE

AKTYaJIMU3UPOBATH HpO6JIeMy, COCOIUHECHUA, KpUCTAJININICCKas
paccMaTpuBaTh €€ BCCCTOPOHHE, | PCIICTKA, THUIIBI XHUMHUYCCKUX

! YKa3BIBAIOTCA MMYHOCTHEIE ¥ METANpeAMeTHbIe pesynstatsl 3 ®I'OC COO (B mocneaneii pegakmuu ot 12.08.2022) B
OTrIaroyiLHOH opme, Gopmupyemsle 0611e00pa30BaTEILHON TUCIIUIIINHON

2 JlucunniHapHble (IpeIMeTHbIE) pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBUY € UX MOJIHBIM nepeaHeM Bo ®I'OC COO (B
nocneaneit penakuu ot 12.08.2022) nuis 6a30BOro ypoBHS 00yueHHS
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- YCTaHABJIMBATH CYIICCTBEHHBII
MpU3HAK WM OCHOBaHUS IS
CpaBHEHUs, KacCU(DUKAIUU U
00001IeHHS;

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

- BBIIBJIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBJICHUSX;

-  BHOCUTh KOPPEKTHUBHI B
JIEeITEIbHOCTD, OLICHUBATH
COOTBETCTBHE pe3yJIbTaTOB
LIETISIM, OLIEHUBATh PHUCKH
MOCJICICTBUU NCATSIBHOCTH;

- pa3BUBaTh KpeaTHBHOE
MBIIIJICHAE  TPH  PEIICHUU
KU3HEHHBIX TIPOOJIeM

0) 6a30BBIC HCCIIEIOBATEIHLCKUE
JICUCTBHS:

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

- BBISBIIATE
CJICACTBEHHBIC
aKTyaJTU3UPOBATH 3ajaay,
BBIJIBUTaTh TUIOTE3Y ee
pElICHUs, HAXOJUTh apTyMEHTBI
UL JOKa3aTeIbCTBa  CBOHUX
YTBEPKICHUM, 3a71aBaTh
napameTpsl 51 KpUTEpUU
pelIeHNS;

- aHaTU3UPOBATH MOITYYCHHBIE B
xoze perreHus 3a7a49u
pE3yIbTaTHI, KPUTUYECKH
OIICHUBATh WX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

- yMeTh MEpPEHOCUTH 3HAHHS B
MTO3HABATETHHYIO "
MPAKTUIECKYIO obmactu
JKU3HEIEITENHHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS
H3 Ppa3HBIX MPEAMETHBIX
oOJacreii;

- BBIIABUTAaTh HOBBIE HJEH,
npeaarath OpUTHHATILHBIC
MOJXOBI U PEIICHUS;
- CIIOCOOHOCTH

MIPUYMHHO-
CBA3U u

ux

peakmuit (OKHCITUTENTBHO-
BOCCTAHOBUTEJBHBIE, 93K30- U
SHAOTEPMUYECKUE, peaxkuuu
HOHHOTO  OOMEHa),  pacTBOp,
ANEKTPOJIUTBI,  HEAIEKTPOIUTHL,
3IEKTPOJIUTUYECKAS
JUCCOLIMAIN,
BOCCTaHOBUTEb,
XUMHYECKON
XUMHUYECKOE
TEOpUU U
XUMHYECKOTO
OpraHHYECKUX
byrneposa,
ANEKTPOIUTUYECKOM
JACCOLMAlMU,  EePUOJUYECKUI
3akoH JI.11. MeHneneeBa, 3aKkoH
COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XHMMUH,
(haKkTONOTHYECKHE CBEICHUS O
CBOICTBax, COCTaBe, MOJYyYECHUU
u 0e30MacHOM HCHOJIb30BAaHUHI
BRXHEHUIINX HEOPraHMYeCKUX |
OpPTaHWYECKUX BEIIECTB B OBITY U
MPaKTHIECKON JeATEIbHOCTH
YEJIOBEKa;

- YMETh BBISBISTH XapaKTEpHbIE
MIPU3HAKH " B3aUMOCBSI3b
N3Yy4YCHHBIX HOHS[TI/If/‘I, NPpUMCHATH
COOTBCTCTBYIOIIINE IIOHATHUA npu
OIMMMCaHNU CTPOCHUA U CBOWCTB
HCOPTraHUYCCKUX U OPraHu4YCCKUx
BCIIIECTB u ux MIpEBpaIICHNU,
BBIABJIATH B3aMMOCBA3b XMMHYCCKHUX
3HAHWUH C IIOHATHUAMMU n
MpeICTaBICHUSIMHA D110)74070.4
€CTCCTBCHHOHAYYHBIX ITPEAMETOB;

- yMETh WCIIOTh30BATh
HauMEHOBaHUS XUMHYECKHUX
COCIMHEHUN  MEXIyHApOIHOTO
coro3a TEOPETUYECKOMN U
MIPUKJIATHON XUMHUU u
TPUBUAIBHBIE Ha3BaHUS
BOKHEWININX BEMIECTB (IPTHUJIEH,
aneTH/ieH, TJHIEepUH, (eHo,
dbopmanbaerus, YKCyCHast
KHCIIOTA, TJIMIWH, YrapHbIA ras,
YTJIEKUCITBIN ras, aMMHaK,
raimeHass W3BeCTh, HeEraimieHas
U3BECTh, IMUThEBas cojla U
JIPYTHUX), COCTaBIATH (HOPMYIIBI
HEOPraHUYECKUX u

OKHCJIUTEIb,
CKOPOCTb
peaKIuu,

paBHOBECHE),

3aKOHBI  (Teopus
CTpOEHUS

Beulects  A.M.
TEeOpUst




HUCIIOJIL30BaHU B
NO3HABAaTEJILHON M COLIMAJILHOMN
MpaKTHUKE.

OpPraHUYECKUX BEIIECTB,
ypaBHEHUS XUMHUYECKHUX
peakiuii, oOBICHAT UX CMBICI;
MIOATBEPK1ATh XapaKTepHbIe
XMMHMYECKHE CBOMCTBA BEILLIECTB
COOTBETCTBYIOIIMMU
JKCIIEPUMEHTAMH UM 3aIIUCSMU
ypaBHEHUH XUMHYECKUX
pEeaKInii;

- yMEThb yCTaHaBJIUBAaTh
IIPUHAJICKHOCTD W3yYEHHBIX
HEOPIraHUYECKUX u
OpPraHMYECKHUX BELICCTB K
ONpENEICHHBIM  KJlaccaM W
rpynmnam COEIMHEHUH,
XapakTepu30BaTb HX COCTaB M
BaXHEHILINE CBOJCTBa;
ONpENENATh BHUJIBl XUMHYECKUX

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

- chopMHUPOBATh TPEJICTABIICHUS:
0 MaTepuaIbHOM €MHCTBE MHUPA,
3aKOHOMEPHOCTAX u
MO3HABa€MOCTH SIBIICHHI
IPUPOJBI; O MECTe M 3HAUCHHH
XHMUHA B CHCTEME C€CTECTBEHHBIX
HayK U ee poju B obOecreueHun

YCTOWUYHBOTO pa3sBUTHUA
YeJI0BEeYEeCTBA: B pereHnn
npobiem 9KOJIOTUYECKOH,
JHEPreTUYECKOM U IHIIEBOM
0€30MacHOCTH, B Pa3BUTUHU
MEIULHHBI, CO3JaHUU  HOBBIX
MaTepuaioB, HOBBIX HCTOYHHKOB
SHEPTHH, B obecrnieueHnn
paroHAIBHOTO

MIPUPOJIOTIONIB30BaHMUS, B

(hOpMHUPOBAHUHM MHPOBO33PEHHS U
00I11e# KyJIbTYPhl YEJIOBEKA, a TAKKE
9KOJIOTHIECKU 000CHOBaHHOTO
OTHOIIICHUSI K CBOEMY 3J0pPOBBI0 U
MPUPOIHON cpeie;

- BIIQJIETh CUCTEMON XUMHUUYECKUX

3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJararomuc IIOHATUA
(IONOMHUTENIBHO K CHUCTeMe

MOHATUH 0a30BOr0 YpOBHS) -
H30TOIHI, OCHOBHOE u
BO30YKJIEHHOE COCTOSIHHE aTOMa,
THOPH T3S aTOMHBIX




opOuTaneit, xumuaeckasi cBs3p ("
" m "", KpaTHble  CBS3H),
MOJISIpHast KOHIIEHTpaLus,
CTPYKTypHast dopmymna,
U30MepHsl (cTpykTypHas,
reOMETpUYECKas (umc-TpaHc-
U30MEpHsl), THUIIBI XUMHYECKHX
peakuuii (roMo- U reTEpOreHHBIE,

oOpaTuMble H HEOOpaTUMBIC),

pacTBOpPLI (ucTUHHBIE,
JMCIIEPCHBIE CHCTEMBI),
KpUCTAJIJIOTUAPATHI, CTENEHb
JIMCCOLIMALIUH, JIEKTPOJIN3,
KPEKUHT, pu(OPMHHT); TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHYECKHE 3HaHMUS,

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

MOJIEKYJIIPHOM n
HaJIMOJIEKYJISIPHOM YPOBHSIX;
MPEJCTABICHUSI O MEXaHU3Max
XUMHUYECKUX peaKkumit,
TEPMOJNHAMUYECKUX u

KHMHETHYCCKUX 3aKOHOMCPHOCTAX
UX TPOTEKaHUs, O XUMHYECKOM
PaBHOBCCHUH, AUCTICPCHBIX
CHUCTEMAX, (bakTonornueckue
CBEJICHHUS O CBOMCTBAxX, COCTaBe,
NOJIy4YEHU N u 6e30macHOM

HCHOJb30BaHUH BaKHEHIITNX
HEOPTraHUYECKUX n
OpPTraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU JIeSITEIbHOCTHU
YyeloBeKa;  OOIIMX  HAy4YHBIX
MPUHIUIIAX XHMHYECKOTO

Mpou3BOJICTBA  (Ha  mHpuMepe
MIPOU3BOJICTBA CEPHOU KHUCIOTHI,
aMMHaKa, MeTaHoJIa,
nepepaboTku HeTH);

- YyMETh TPOBOJMTH PACUYETHI I10
XUMHYecKkuM  opMmynamMm U
YpaBHCHUSIM XUMHYECKHX
peakuuMié  C  HCIOJIb30BAHHEM
(bU3MYecCKux BeIUMYMH (MaccChl,
o0beMa  Tra3oB, KOJINUECTBA
BEIIIECTBA),  XapaKTEePU3YIOIINX
BEIIECTBA C  KOJUYECTBEHHOM
CTOPOHBI: PAaCUCThI MO HAXOXACHUIO
XUMUYECKON (QopMynbl BelecTBa;




pacyeTsl MacChl (oObema,
KOJMYECTBA BEIIECTBA) MPOIYKTa
peaKuuu, eClau OJHO W3 UCXOJTHBIX
BEIIECTB JAaHO B BHJE 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;

- YMETb BBIIBIAATH XapaKTEPHBIE
MPU3HAKHA u B3aUMOCBS3b
V3YYCHHBIX MOHATUMN, IPUMEHSTH
COOTBETCTBYIOILIUE IOHATUA IPU
ONMCAaHUM CTPOEHUSI U CBOMCTB

HEOPTraHUYECKUX u
OPraHWYECKUX BEHIECTB M UX
MpEeBpaIlCHHI; BBISIBIIATD
B3aUMOCBSI3b XUMHUYECKUX
3HAHUU c MOHATHSIMHA u
NPEICTABICHUSIMU JIPYTrUX
PEeIMETOB TUTST Oonee
OCO3HAaHHOTO  TOHMMaHUs |
00BsICHEHUS CYIIIHOCTH
MaTepUaIbHOTO E€IUHCTBA MUDA;
WCIIOIh30BaTh CUCTEMHBIC
XUMUYECKHE 3HAHUS JUTSt
OOBSICHEHUSI M TPOTHO3UPOBAHMS
SIBJICHUH, HMMEIOIINX
€CTECTBEHHOHAYYHYIO IPUPOLY;

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

TPUBUAILHBIC HAa3BAaHUS BEIICCTB,
OTHOCSAILIUXCA K  U3YYEHHBIM
KJjaccam OpraHUYECKHUX u
HEOPraHUYECKUX  COCAMHEHMII;
HCII0IL30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIi  COCTaBJICHMS
dbopmyn HEOPTaHUYECKUX
BEILIECTB,  MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIIEHHBIX ¥  CKEJIETHBIX)
(hopmMyn OpraHMYECKUX BEIIECTB;
COCTaBJIATh ypaBHEHUS
XUMHYECKUX peakuui U
pacKpbIBaTh X CYIIIHOCTb:
OKHCJIUTENHHO-

BOCCTaHOBHUTCILHBIX peakuuit




MIOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOrO  Oajlanca  3THUX
peakuuii;  peakuuii ~ MOHHOTO
oOMEHa TyTeM COCTAaBJICHHS HX
MOJIHBIX M COKPAILIEHHBIX NOHHBIX
YPaBHEHUH; PeakUHUid TUAPOIN3A,
peaKkuUil  KOMILIEKCOOOpa30BaHHUs
(Ha TpuMepe THIPOKCOKOMILICKCOB
IIUHKa " a.]'I}OMI/IHI/Iﬂ); MMOATBCPIKIAATH
XapaKTepHble XMMHUYECKHE CBOMCTBA
BCIICCTB COOTBETCTBYIOLIUMHU
OKCIICpUMECHTaAMHU n 3aIl1uCAMHU
YPABHEHUN XUMUUYECKHUX PEAKLU;

- yMeThb  KJIAacCU(HUIMPOBATH
HEOPraHWYECKUE U OPraHUYECKHE

BElIEeCTBa u XUMHUYECKHE
peaKuuu, CaMOCTOSITEIILHO
BbIOMpATh OCHOBaHUSA u
KPUTEpUU Ul  KJIacCUPUKALUU
U3y4aeMbIX XUMHYECKHUX
00BEKTOB; XapaKkTepu30BaTh

COCTaB M BAXKHEWILIHME CBOMCTBA
BEILECTB, IPUHAISKAIIUX K
OTpEeNEJICHHBIM  KJaccaM |
rpynmnaM CoeAMHEHUH (TPOCThIe
BEIIECTBA, OKCHUBI, TUIPOKCHIBI,
COJIM; YIJIEBOJOPOJbI, MPOCTHIE
3¢upsl, CIIUPTBHI, (beHobl,
aJbJIETU/IbI, KETOHBI, KApOOHOBHIE
KHCIIOTBI,  CJIO)KHbIE  3(UPBHL,
KUPBIL, YTI€BOBI, aMUHBI,
AMHHOKUCIIOTEI, Oenkn);
IPUMEHATh 3HAHUS O COCTABE U
CBOMCTBAX BCIIECTB s
SKCHEPUMEHTAIIBHOW  MPOBEPKHU
TUTIOTE3 OTHOCHUTEITLHO
3aKOHOMEPHOCTEH  MPOTEKaHUs
XUMHUYECKIX peakuui "
MPOTHO3UPOBAHUS
BO3MOYXHOCTEU 150.
OCYIIECTBIICHUS;

- yMeThb TOATBEPXAAaTh Ha
KOHKPETHBIX MpUMEpax XapakTep
3aBUCUMOCTH pEaKkIMOHHON
CIOCOOHOCTH OpraHUYeCcKuX
COCMHEHUN OT KpPAaTHOCTH H
TUna KoBajgeHTHOW cBsa3u (" " u
"'"), B3aMMHOTO BJIMSTHUS aTOMOB
U TpyNn aToOMOB B MOJEKYJax; a

TaKXe oT oco0eHHOCTEH
peanu3anuu Ppa3INYHBIX
MEXaHU3MOB MPOTCKAHUS

pEeaKLHii;




- 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,
JHEPreTUYecKue YPOBHH;
OOBSICHATD 3aKOHOMEPHOCTH

U3MEHEHUs CBOMCTB XMMHMYECKHX
JJIEMEHTOB U 00pazyeMbIX HMU
COEJMHEHUIl 1O mepuojaM u

rpynmaM;

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIE
cpeacTBa TIOWCKa,
aHaiM3a u
WHTEPIIPETAIAN
uHpopmanuu u
MH(pOpPMalLlMOHHbIE
TEXHOJIOTHH TUTST
BBITTOJIHEHUST  337a4
npodeccuoHanbHOM
JeSITeTbHOCTH

B ob6mactu meHHOCTH Hay4yHOTO
MO3HAHUS:

- cOpMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHUS
0011eCTBEHHON
OCHOBAaHHOTO  Ha  JMajore
KYJIbTYD, CIOCOOCTBYIOIIETO
OCO3HaHMIO CBOETO0 MeCTa B
IIOJINKYJIBTYPHOM MHUPE;

- COBEpIIIEHCTBOBAHUE SI3BIKOBOM
U YUTATEJICKOM KYyJIbTYPBI Kak

YPOBHIO
HayKu "
MIPAKTHKH,

cpexacrtsa B3aUMOJIEHCTBHS
MEXAy JIIOJbMU M TO3HaHUA
MUDA;

- OCO3HAHME LIEHHOCTH HAYYHOU
JEeATEIbHOCTH, TOTOBHOCTb

OCYILIECTBJIATh IPOEKTHYHO U
HCCIIEIOBATENBCKYIO
JEATEIIbHOCTh UHUBUIYAIBHO U
B IpyMmIe;

OBnageHue  yHUBEpCAJIbHBIMHU
y4eOHBIMA  TIO3HABATEIbHBIMU
JIEUCTBUSIMU:

B) paboTa ¢ uHpopmaruei:

- BJIaJICTh HaBBIKAMH IMOJyYCHUS
nH(pOpMallUd U3 HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIBHO
OCYIIECTBIIATh TIOMCK, aHau3,
CHUCTEMATHU3allUIO n
UHTEpIIpeTanyio  uHpopManuu
pa3NUyHBIX BHJIOB U (HopM
MIPEACTaBICHHUS;

- CO3aaBaThb TCKCThI B

- yMeTb  IUJIAaHUPOBaTb |
BBITIOJIHSATH XAMHYECKHI
SKCIEPUMEHT (mpeBparteHus
OpPraHUYeCKUX  BEUIECTB NP
HarpeBaHuM, MOJIYYEHUE STUIICHA
M  U3YyYECHHE €ro  CBOWCTB,
KAUeCTBEHHbIE  pEakluu  Ha

QJIBJICTU/IBI, KpaxMal, YKCYCHYIO
KUCJIOTY; JeHaTypanus OelKkoB
IpH  HarpeBaHHWH,  I[BETHHIC
peakuuu  OenKoB;  HPOBOJUTH
peakiuu ~ MOHHOrO  OOMEHa,
ONpeNeNATh  Cpeay  BOAHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peakuuu Ha cyiabdar-, kKapOoHaT-
W XJOpHI-aHUOHBI, HAa KaTHOH
aMMOHUS; pelarb
OKCIEPUMEHTAIbHBIE 337a4ll IO
TeMam "Meramist" u
"Hemertannsl") B COOTBETCTBUU C
MpaBUIAMHA TEXHUKA
0€30MacHOCTH TpH OOpALIeHUU C
BELIECTBAMH U JIaOOPaTOPHBIM

00OpyJOBaHUEM; TPENCTaBIISATh
pe3yNIbTaThI XUMHYECKOTO
JKCIEepUMeHTa B (opMe 3alucH
YPaBHEHUN  COOTBETCTBYIOIIHX
peakimii ¥ hopMynupoBaTh
BBIBOJIBI Ha  OCHOBE  ATHX
pE3yJIbTATOB;

- YMETh aHAJIN3UPOBATh
XUMHYECKYIO UH(OpMaLHUIO,
MIOJIy4aEMYI0 u3 pa3HBIX

UCTOYHHUKOB (CPEICTB MacCOBOM
uHpopManmu, cetb MHTepHET M

Apyrue);
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pa3nuyYHbBIX Qopmarax ¢ y4yeToM
Ha3HaYeHUs HWHPOpMAIUU 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
TEXHOJIOTUI B peleHun
KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHu3allMOHHBIX  3a7a4 ¢
coOIroieHEM TpeOOBaHUI
3PrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TMTUEHBI,

pecypcocOepekeHnsi, TPaBOBBIX
U OTUYECKHX HOPM, HOpPM
MH(POPMAIIMOHHOM
0€e30I1aCHOCTH;
- BJIAJIETh
pacrmo3HaBaHHs |
nHpopmanuu,
MH(pOPMAaIMOHHOM
0€30MMaCHOCTH JIUYHOCTH.

HaBbIKaMH
34U ThI

- BJIAJETh OCHOBHBIMH METOJIaMH
Haquoro IIO3HAHHUS BCIHICCTB H
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, oObeMa (HOpMaJbHBIC
yCIOBHSA) Ta30B, KOJIMYECTBA
BEIIIECTBA; WCIOJIb30BaTh

CUCTEMHBIC XHMMHNUYCCKHEC 3HAHUA

JUIs  TPUHATHS ~ pELIeHud B
KOHKPETHBIX KU3HEHHBIX
CUTYyalHUsX, CBSI3aHHBIX c
BEILIECTBAMU U MX IIPUMEHEHUEM;
- YMETh CaMOCTOSITEIIEHO
IUIAHUpOBaTb M INPOBOAMTH
XUMHAYECKHH 9KCHIEPUMEHT
(mosyueHue U U3ydeHHUE CBOWCTB
HEOPTaHUYECKUX "
OpPraHUYecKuX BEILIECTB,
KayeCTBEHHBIE peakuuu
YTJIEBOJOPOIOB Pa3IUYHbIX
KJIACCOB M KMCIIOPOJICOIEPIKAIINX
OpraHUYEeCcKuX BEILIECTB,
pelieHre  SKCIEePUMEHTAITBHBIX
3a1a4 o pacro3HaBaHUIO
HEOPTaHUYECKUX u
OpPraHMYeCKUX  BEIIECTB)  C
coOIroieHNEM MpaBuJI
O6e3omacHoro  oOpamieHuss ¢
BELIECTBAMH U  JIaOOPaTOPHBIM
o0opynoBaHuEM,

dhopmynupoBaTh enu

WCCIIEIOBaHMS, MPEIOCTaBIATh B
paznmuuHOil (opMe Pe3yNbTaThI
IKCIIEPUMEHTA, aHAJM3UPOBATh U
OIICHUBATh UX NOCTOBEPHOCTD,

- YMETH OCYILIECTBJIATH
LeJICHAPaBJICHHbBIN TIOUCK
XUMHYECKOH  uHpOpManuu B
Ppa3InYHBIX MCTOYHHKAX

(HayuyHass u©  y4yeOHO-Hay4Has
JHUTEpaTypa, CPEACTBAa MacCOBOM
uHpopmanuu, cetb VHTepHET U
JIpyTHE), KPUTHYECKH
aHAJIM3UPOBATh XUMHAYECKYIO
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nHpopManuo, TmepepadaThIBaTh
ee u HCIIOJIb30BaTh B
COOTBETCTBHU C IIOCTaBIICHHOM
yueOHoI 3a/1a4eii;

- BJIQIETh CHUCTEMOM 3HAHUH O
METOJIaX HAYYHOTO IIO3HAHUS
SIBJICHU TIPUPO/IBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax U YMCHHSIMHU TMPUMCHSTH
9TH 3HAHUS npu
AKCTIIEPUMEHTAIBHOM
HCCIIEIOBAHUN BEIIECTB H IS
00BSICHEHHS XUMHYECKUX
SIBJICHUM, MMEIOIIMX MECTO B
IPUPOJIE MPaKTUYECKON
JEATEIbHOCTH 4YeJOBEeKa U B
ITOBCETHCBHOM JKHU3HHU.

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
JNEUCTBUSAMM:

0) COBMECTHasl IeITEIILHOCTb:

- MOHMMAaTh W WCIIOJL30BaTh
MPEUMYIIECTBA KOMAHJHOW H
WHIUBUAYAIbHON paboThI;

- MPUHHUMATh IIEJTH COBMECTHOM
JeSITeJIbHOCTH, OPTaHU30BHIBATH
Y KOOPIMHUPOBATH JACUCTBUS IO
ee  JIOCTHIKEHHUIO: COCTaBJISThH

IJIaH JCUCTBUM, pPaCHpeNesaTh
ponu ¢ y4eTOM  MHEHUH
Y4aCTHUKOB o0CyXIaTh
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPJAMHHUPOBATH U BBIOIHATH
paboTy B YCIIOBUSIX PEABHOTO,

BUPTYaJIbHOTO "
KOMOMHHPOBAHHOTO
B3alMOJIEICTBUS;

- OCYILECTBJISATh MO3UTHUBHOE

CTpaTernyeckoe TMOBEACHHUE B
Pa3IMIHBIX CUTYyaIUsX,
MPOABJIATH TBOPYCCTBO u
BOOOpaXkeHue, OBITh
HNHUIIUATUBHBIM

OmnajeHne  yHUBEPCaJIbHBIMU
PEryJIsITUBHBIMU HeﬁCTBHﬂMHI

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

HarpeBaHuM, NOJyYEHUE ATUIICHA
U  M3y4eHHE €ero  CBOICTB,
Ka4eCTBEHHBIE  PEAaKIHH  Ha
aJIbJIETU/IBI, KpaxMall, YKCYCHYIO
KHCIIOTY; JlIeHaTypanusi OelIKoB
OpU  HArpeBaHWHW,  LIBETHBIE
peakuuu  OeNKOB;  IPOBOAMTH
peakuud  HMOHHOTO  OOMeHa,
OnpeAensiTh  Cpeay  BOJHBIX
pacTBOPOB, KayeCTBEHHbBIE
peakiuu Ha cyibdar-, kapOoHaT-
U XJIOpUJ-aHUOHBI, Ha KaTHOH
aMMOHWUS; pemarp
9KCHEPUMEHTAIbHbIE 33JaYl IO
TeMam "Meramib" 151
"HemeTtamibl") B COOTBETCTBUU C
MpaBUIaAMHU TEXHUKHU
0€30MacHOCTH TpU OOpaIeHUH C
BEIIECTBAMH U J1a0OpaTOPHBIM

o0opymoBaHMEM; TIPEICTABIIATH
pe3yJIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (QopMe 3amucu
YPAaBHEHHUH  COOTBETCTBYIOIIMX
peakuuii U GOpMyJIHUPOBATH
BBIBOJIBI Ha  OCHOBE  JTHX
pe3yJIbTaTOB;

-yMeTh CaMOCTOSITENIBHO
IUIAHUPOBaTb U TPOBOJIUTH
XAMHYECKHUI 3KCIIEPUMEHT
(mostyueHue U U3y4EeHUE CBOWCTB
HEOPraHUYECKUX u
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T) TpUHATHE ceOs W JPYTrux | OPraHUYeCKuX BEIIECTB,
JOJICH: Ka4eCTBECHHBIC peakuuu
- [pUHUMAThb  MOTHBBl U | yIJIEBOJIOPOIOB pa3IMYHbIX
apryMeHTbl APYTUX JIOAEH NpHU | KJIACCOB M KUCIOPOACOAEPKALINX
aHanmse pe3yJbTAaTOB | OPraHUYECKUX BEIIECTB,
NESITENIbHOCTH; pelieHue  KCIEePUMEHTATBHBIX
- TpU3HaABaThb CBOE MpaBO U | 3a1ad o pacro3HaBaHUIO
[IpaBO  JpPYrux JIIOAed  Ha | HEOPraHMYECKUX u
OIHUOKH; OpPraHUYECKUX BEIIECTB) c
- pa3BuUBaTh  CIIOCOOHOCTH | COONIO/IEHUEM MIpaBUI
MOHMUMAaTh MHP C TO3UIMU | Oe30macHOro  o0palieHust ¢
JPYTOro 4eI0BeKa; BELIECTBAMM U  JIAOOPaTOPHBIM
o0opynoBaHueEM,
(dhopMyIMpoBaTh Lenu
UCCIIEJIOBAHMSI, TIPEIOCTABIATh B
pasnu4HON Qopme pe3yabTaThl
JKCIIEPUMEHTA, aHAJM3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTb.
OK 07.| B obmactu  3KOJOTHYECKOTo | - chOpMUPOBATH MPEACTABICHUS:
CopelicTBOBATH BOCITUTAHUS: 0 XHMHUYECKOM COCTaBJISIOLICH
COXPaHEHHUIO - c(OPMUPOBAHHOCTh | €CTECTBEHHOHAYYHOW  KapTHUHBI
OKpYXKarollel cpeibl, | IKOJIOrHYECKOi KYJBTYPHI, | MUPA, POJIM XVUMHH B TO3HAHUHU
pecypcocOepexeHuIo, | IOHUMaHKe BIIUSTHUS | SIBJICHHI IPUPOJIBI, B
NPUMEHATh  3HAHHS | COIMATBHO-IKOHOMUYECKUX (GOpMHUPOBAaHHHM  MBIIUICHUS U
00 W3MEHEHUH | IIPOLIECCOB Ha  COCTOSIHUE | KYJbTYpbl JUYHOCTH, ee
KJIUMaTa, MPUHIMIBI | IPUPOJAHONM M cOUMaNbHOM | QYHKIMOHAIBHOM TIpPaMOTHOCTH,
OepeKIMBOro Cpelbl, OCO3HAHWE TI00ANBHOTO | HEOOXOIUMOM Uil  pelIeHus
IIPOU3BO/ICTBA, Xapakrepa HKOJIOTMYECKUX | PAKTHUUECKUX 3a/1a4 u
a¢heKTUBHO npo0ewm; JKOJIOTHUECKH  OOOCHOBAHHOTO
JIeHCTBOBATH B - IUTAaHUPOBaHUE U | OTHOIIEHUS K CBOEMY 3J0POBbHIO
Ype3BbIYaHBIX OCYILIECTBJIEHUE JECUCTBUW B | U IPUPOIAHOM CPEE;
CUTYaLUAX OKpY)KaloIlllel cpelie Ha OCHOBE | - YMeThb COOJItoJlaTh TMpaBuiia
3HaHUS 1eJe  yCTOMYMBOroO | 3KOJIOTMYECKH LEJIecO00pa3HOro

pa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HEIPUITHE JIEHCTBUM,

MIPUHOCSIINX Bpen
OKpY>Karolleu cpere;

- yMEHUE  IPOrHO3UPOBATH
HeOJIaronpusiTHbIE
JKOJIOTUYECKHE  IIOCIEACTBUSA
NPEINPUHUMAEMBIX  JTE€HCTBUMH,
MpeA0TBPAIIATh UX;

- pacumpeHnue OTIBITA
JEATEIbHOCTH  DKOJIOTMYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJICHUE HABBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM
nu counaanoﬁ JCATCIIBHOCTH.

MOBE/ICHNUS B OBITY U TpPYAOBOI
NeATETbHOCTH B Lemsx
COXpAHEHHUs CBOETO 3J0pPOBbS U
OKpY>Karoller MpupoaHON CpeIbl;

YUUTHIBATH OITIaCHOCTH
BO3JICUCTBUS Ha JKUBBIE
OpraHU3MBbI ONpeIeTIeHHBIX
BEIIIECTB, IMOHHUMAas CMBEICTT
IMOKAa3aTels npeaenbHon
JIOTTYCTUMOM KOHIIEHTPAIUH;

- YMETh MPOTHO3UPOBATH,
AQHAIM3UPOBAaTh M OLECHHUBATH C
MO3UIHIN 3KOJIOTHYE€CKOM
0€30I1aCHOCTH [IOCJIEACTBUSA
OBITOBOM ¥ TMPOU3BOJCTBEHHOU
JIeSITEIILHOCTH YeJIOBEKA,
CBSI3aHHOW ¢  mepepaboTKon
BCIIIECTB; HCITOJIb30BaTh
MOJTyYCHHBIE 3HAHHUS IS
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NPUHATHAS TPAMOTHBIX pEIICHUI
npobiem B CUTYaLUsX,
CBSI3aHHBIX C XUMHEH;

- yMEThb OCO3HaBaTh 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 y4yeOHOW JTUCIUIUIMHBI

JIUMIHOCTHBIE PE3YJIbTaThbI:

JIP 5. JIeMOHCTpUPYIOIIHIA IPUBEP)KEHHOCTh K POJHON KYJIbTYpE, UCTOPUYCCKON aMSITH
Ha OcHOBe JI0OBU K PoaunHe, pogHOMy Hapoay, Majol poOJAuHE, NMPUHATHIO TPaJUIIMOHHBIX
IICHHOCTEW MHOTOHAIIMOHATIBLHOTO Hapoaa Poccun.

JIP 9. Cobmoaroniuii v mporaralIupyoIi mpasuia 3JJ0pOBOTo U O6e30macHoro oopasa
KHU3HH, CIOPTa; MPEAYNPEKIAIONMNA JIMOO TPEOAO0ICBAIONINI 3aBUCUMOCTH OT aJKOTOJIs,
Ta6a1<a, ICUXO0AKTUBHBLIX BCLICCTB, a3apTHBIX WUIPp WU T.A. COXpaHFIIOHII/Iﬁ IMCHUXOJIOTHYCCKYIO

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

JIP 10. 3a0otsmuuiics O 3alIUTe OKPY)KAWOIIEH Cpelbl, COOCTBEHHOW U 4YyXKOM

0€30I1aCHOCTH, B TOM 4HCIe IU(POBOIL.
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2. CTPYKTYPA Y COJIEPKAHUE YUYEBHOM JUCIIUILINHBI
2.1 O0bém yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

®opma 00yuyeHHs: OYHAsA

Bun yueOHo# padoThI O0bém
4acoB
O0bem 00pa3zoBaTeJIbHOM NMPOrPaMMbl Y4eOHOM TUCIUTIIIHHBI 86

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

B TOM YHCIJIC:

JIEKLIUOHHBIE 3aHATUS 18
IIPAKTUYECKUE 3aHITHSI 20
KypcoBas paboTa (IIpoeKT)

CamocrosiTesibHas padora 48

ITpomesxyrounas arrecranus B popme qudpepeHImpoBaHHOTO 3a4eTa
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2.2.

TemaTn4ecKuii IJIaH U CoIcpKaHue yqeﬁnoifl JAUCHHUILIITHHDBI

HaunmenoBanue
pa3esioB U TeM

Coaepixanue yueOHOro Mmarepuasia u GopmMbl OpraHu3anuu
AeATeTbHOCTH 00y4YalouXCs

Oo0bem, akan. u/ B
TOM 4ucie B popme
NPAKTHYEeCKOM
NOATOTOBKH, aKa/. 4

Koabl koMmnereHui u
JIMYHOCTHBIX Pe3yJIbTaTOB,
¢dopMupoBaHHIO KOTOPBIX
CIOCOOCTBYET 3JIeMEHT
NMPOrpamMMbl

1

3

4

Pasnen 1. OcHOBBI CTpPOEHHsI BeleCTBA

Tema 1.1. Crpocnue
aTOMOB XUMHUYIECKHX
3JICMEHTOB W MNPHUPOJa

XUMHYECKOM CBS3U

Coaep:xanue yueOHOro MaTepuaJia

CoBpeMeHHass  MOJEIb  CTPOGHUSI ~ aToMma.  DJIEKTPOHHAas
KoHurypanus aroma. Krmaccudukanus XUMHYECKHX HIIEMEHTOB
(s-, p-, d-onementsl). BasieHTHBIC 3JIEKTPOHBI. BaleHTHOCTb.
OneKTpoHHas npupoja XUMHUYECKOU CBSI3HU.
DIEKTPOOTPULIATEIBHOCTD. KoBanenTHas CBSI3b, ee
Pa3HOBHIHOCTH ¥ MeXaHW3Mbl o0Opa3oBaHusi (OOMEHHBIA W
JIOHOpHO-aKUenTopHbIit). MoHHas cBsA3b. MetamuMueckasi CBA3b.
Bonoponnas cBsa3b. MexMOJIEKyIIpHbIE B3aUMOCHCTBHSL.
N3oTonbl, OCHOBHOE U BO30YXJIEHHOE COCTOSHUE
ruOpuAM3aIMs ATOMHBIX OpOUTaIe.

aToma,

HpaKTI/I'{eCKOC 3aHATHE

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

Penienune 3a1anuii Ha MCIOJIb30BAHWE XMMHUYECKON CUMBOJIMKH U
Ha3BAHUM COEAMHEHHUM IO HOMEHKJIATYpPE 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
Ilepuoauueckuii  3aKOH
1 TabinIa

JI.11. MenneneeBa

HpaKTH‘IeCKOC 3aHATHEC

[lepmonnueckass  cucrema Xumuueckux  aiemeHtoB  J.W.
MenneneeBa. ®usnueckuii cmpicha Ilepuoguueckoro 3akona JI.1.
MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX MMM MPOCTHIX M CIOXHBIX BEILIECTB B
COOTBCTCTBHUHU C IIOJIOXXCHUEM XUMHNYCCKOT'O J3JIECMCHTa 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 XapaKTepU3alhi0 XUMHUYECKUX 3JIeMEHTOB «Merammudyeckue /
HEMETAJUIMYECKUE  CBOMCTBA,  BJEKTPOOTPULIATETBHOCTH U
CPOJICTBO K 3JIEKTPOHY XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUE C
WX DJEKTPOHHBIM CTPOCHHUEM U TOJOXKEHHEM B NEPHOIUYECKON
crcTeMe XuMHUeckux aineMeHToB /.M. MenaeneeBay.

Pa3zgen 2. XuMunueckue

CaKI MU

Tema 2.1. Tunsl
XMMHUYECKUX 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. 3aKOHBl COXPaHECHHs
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 PEaKIMM COSTUHEHHs, €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.
Pacyer wmaccel (00beM, KOJMYECTBO BEIIECTBA) NPOAYKTA
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 PpPCaKMU 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. OIEKTPOIU3 PaCTBOPOB U
pacIuIaBOB COJIEH.

Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJia OK 01
DIEKTPOTUTHYECKAS Teopusi 3JAEKTPOIUTUYECKON AuccolMalvi. Peaknuu HOHHOTO JIP 5,9,10
JIACCOLMALMSA U HOHHBIN | ofmena. CocCTaBleHME peakiuuii MOHHOTO OOMEHa IyTeM
obmeH COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH.

lunponu3 coseddl. 3HaYeHWE THUAPOIHM3a B  OUOJOTHYCCKUX

00OMEHHBIX mporeccax. [Ipumenenue TUAPONU3a B

MIPOMBIIIICHHOCTH.

IIpakTH4eckoe 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 BeLECTB
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia OK 01, OK 02
Knaccndurarys, IIpeameT HeOpraHN4YeCKON XUMHH. B3aMMOCB3b HEOPraHUYECKHUX JIP 5,9,10
HOMCHKJIATypa 1 | gemectB. Knaccudukanus Heopranndeckux Beuiects. [Ipocteie u
CTPOCHHE cioxHble BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB
HCOPTraHNYECKUX (OKCHUIBI, THUIAPOKCUIBI, KHUCIOTHI, conu). HomeHknarypa u
BCIICCTB Ha3BAHUE HEOPraHWYECKUX BEIIECTB MCXOId M3 UX XUMHUUYECKOH

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

Mexmonekynsipable  B3aumojaencTBus.  Kpucramnormaparst.
ArperaTHple  cOCTOSHMSL  BemliecTBa.  Kpucramnmueckue
amop(Hble  BemiecTBa. TUNBl  KPUCTAJUIMYECKUX  PELIETOK
(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  mpakTudeckux — 3amaHuUi Mo  Kiaccudukanum,
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. dusuko-
XMUMHUYECKHE CBOMCTBA
HEOPTaHUYECKUX
BEIIIECTB

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 MertainoB 1Y— YII rpynm.
Knaccudpukanus u HOMEHKIaTypa COEAMHEHMH HEMEeTaJlIOoB.
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

CocraBiieHHE YpaBHEHUH XUMHUYECKUX pPEaKUUid C Yy4acTHEM
MPOCTBHIX ¥ CIOXHBIX HEOPTAaHMYECKUX BEIIECTB: OKCHUJIOB
METaJlIoB, HEMETaJIOB u aM(pOTEePHBIX 3JIEMEHTOB;
HEOPraHMYECKUX  KHUCJOT, OCHOBAaHMH U 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
[IpousBoacCTBO OO0mmue mpeAcTaBIeHUsT O MPOMBIIIICHHBIX CIOCO0aX MOTYYCHHUS JIP 5,9,10
HEOPraHMYeCKuX XMMHUYECKMX BEUIECTB (Ha IpUMepe IPOU3BOJACTBA aMMMAKa,
BEIIECTB. 3HAYEHHE U | CEPHOM KUCIIOTHI).
IpUMEHEHHE B YepHas u uBerHass Mmetamnyprus. Ilpakruyeckoe npumeHeHue
OBITY u Ha | DJIEKTPOJIM3a JJIs TOJYYEHMs MLIEJIIOYHBIX, IIEIOYHO3EMEIbHBIX
IIPOM3BOJICTBE 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

MaTepuajoB (B CTPOUTEINILCTBE u ap. oTpacisix

HPOMBIIIJIEHHOCTH), HOBBIX HNCTOYHUKOB SHEPrUuu

(ampTEepHATUBHbIE MCTOYHHUKH DSHEPIUM) B pEIIEHUU MpobdiieM

HKOJIOTHUECKOM, YHEPTeTHUECKON U MUIIEeBON 0€30MaCHOCTH.
Pa3nes 4. CTpoeHue H CBOiicTBa OPraHNYecKUX BellleCTB
Tema 4.1. | Conepxanue y4eOHOI0 MaTepuaJia OK 01
Knaccupuxanmus, [Tpenmer opranndeckoll XMMHH. B3anMOCBSA3b HEOPraHUUYECKUX U JIP 5,9,10
CTpOEHHE U | OpraHMYECKUX BEIIECTB.
HOMEHKJIAaTypa 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 XMMHUECKO CBSI3H.
[Tonsarue 0 (G YHKIIMOHATBLHOM rpyIiIe. [TpuHIIMTIBI

KJaccU(UKAMU OPraHMYeCKUX coeluHeHHH. MexayHapoaHas
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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
dbopMyIT OpraHMYECKHX BEUIECTB OTICIBHBIX KIACCOB, UCTIOIb3YS
UX Ha3BaHUs II0 CUCTEMaTUYECKOM HOMeEHKiarype. Pacuersl
npocteimeld  (GopMyJbI OPraHMYECKOW MOJCKYJbI, HCXOIs U3
9JIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
OpraHUYECKUX
COE€INMHEHNN

CBolicTBa

Coaep:xanue yueOHOTo MaTepHaJia

@OU3MKO-XMMUYECKHE CBOMCTBA OpPraHUYECKMX  COECIUHEHUH
OTHENBHBIX  KiaccoB  (ocoOeHHOCTH — Kiaccupukanmum U
HOMEHKJIaTyphl BHYTPU Kjlacca; FOMOJIOTMYECKUH psl U oOmas
dopmyna; w3oMmepus; (U3HUSCKHE CBOWCTBA; XHMHUYCCKUE
CBOWCTBA; CIIOCOOBI MOJTYUEHUS]):

— TIpeleNIbHBIE YTIIEBOJOPOBL. ['OpeHne MeTaHa Kak OIUH W3
OCHOBHBIX MCTOYHHMKOB TE€IUIa B IPOMBIIUIEHHOCTH U OBITY.
CBoiicTBa MPUPOJHBIX YTIEBOAOPOAOB, HAXOXKICHHE B IPUPOJE U
NpUMEHEHHE alIKaHOB;

—  HemNpemeNnbHbIe M apOMaTH4YeCKHe  yIIIEBOJOPOJIBL.
[Tonmumepu3anust 3TUIEHA KaK OCHOBHOE HANpaBJICHUE €ro
UCTIONB30BaHUs. [ OpeHWe  ameTwieHa  KaK  HWCTOYHHK
BBICOKOTEMIIEPATYPHOT'0 IJIAMEHHU JJISl CBAPKU M PE3KU METAIJIOB;
— KHUCJIOPOJICO/IEPIKALIUE COSAMHEHUSI (CITUPTHI U IPOCTHIE IPUPBI,
(eHoNbI, aNbJeTuAbl U KETOHBI, KapOOHOBBIE KHUCIOTHI U HX
npou3BoaHbIe). [IpakTHdeckoe TPUMEHEHHE ATHIICHIJIMKOJS,
TIIMIEepUHAa, ¢enona. [Tpumenenue dopmanbaeruia,
areTanbIeruaa, YKCYCHOM KHCIOTBHI. MBUIa Kak COJH BBICIIHX
KapOOHOBBIX KUCIIOT. MOIOIIME CBOWCTBA MbLIIA;

— a30Tco/iepKalllie COCOUHEHUs (AaMHHBI M aMHHOKHCIIOTEHI,
Oenkm).

Knaccudukanmst u  OCOOCHHOCTH  OPraHMYECKUX  PEAKITUH.

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
pacyeTHbIX 3aJad 10 YPAaBHEHUSM pEAKUHA C Yy4acTUEM
OpPraHWYECKHUX BEIECTB.

Tema 4.3.
Opranuueckue
BEIICCTBA B
JKU3HEACATSIbHOCTH
YeII0BEKA.
[TIponsBoacTBO 1
MIPUMEHEHUE
OpTraHUYECKUX BEIIECTB
B MIPOMBIIIJIEHHOCTH

Coaep:xanue yueOHOT0 MaTepHaJia

buooprannueckue coenunenus. llpuMenenue u Ouosnoruuyeckas
posib yriieBoaoB. OKHCIEHHE YIIEBOJOB — HMCTOYHHMK OSHEPruu
JKUBBIX opranu3mMoB. OOmacTd NPUMEHEHUS aAMUHOKHUCIOT.
[IpeBpamienuss OenkoB TUIIM B oOpranu3Mme. buonorumueckue
byukun  OenkoB. buonoruueckue ¢GyHkiuu kupoB. Ponb
OpraHMYecKOd XHMMHUU B  pEUIEHHMH Mpo0JeM  MHUILIEBOU
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 PE3UHBI.

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
0€30MacHOCTH, 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).

Paznen 5. KuHeTnueckue H TEPMOAUHAMHUYECCKUEC 3aKOHOMEPHOCTH TIPOTCKAHUA

XHMHYECKHX peaKkuuid

Tema 5.1. | Conepxanue y4eOHOI0o MaTepuaJia OK 01, OK 02
Kunernueckue Xumunaeckue peakiu. Kiaccudukanuss XMMHUECKUX PEaKIIHM: 10 JIP 5,9,10
3aKOHOMEPHOCTH ¢azoBoMy cocraBy (FOMOT€HHbIE M  TI€TEpOTEHHBIE), IO
IPOTEKaHUs HCIIOJIb30BaHUIO KaTtajuzaropa (kaTanuTuyecKue u
XUMHUYECKHUX PEAKIIU HEKaTaJIUTUYECKHUE).

CKOpOCTh peaklMy, €€ 3aBUCUMOCTh OT Pa3IM4yHbIX (DaKTOpPOB:

IPUPOJIbI PEArupyIOLINX BEIIECTB, KOHIIEHTPAIMU PEearupyrommx

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

PEaKUMOHHON IOBEPXHOCTH, HaJIW4yus Karanuzatopa. Poib

KaTaJIu3aTOpPOB B IPUPOE U MIPOMBIIIJIEHHOM IIPOM3BOICTBE.

OHeprus akTUBallMU. AKTHUBUPOBaHHBIN KoMIulekc. KatanuzaTopsl

U Katanu3. Poip KaTanmsaTopoB B MPHUPOAE M IMPOMBIIIJIEHHOM

IIPOU3BO/ICTBE.

IIpakTH4Yeckoe 3aHATHE

W3ydyeHrne 3aBUCUMOCTHM CKOPOCTH XHUMHUYECKOW peakluu OT

KOHIIEHTPAllUU PearupyronMx BEUIECTB U TEMIEPATYPHI.
Tema 5.2. | Conepxanue y4eOHOIo MaTepuaJa OK 01, OK 02
TepmoanHamMuueckue Knaccudukanus XUMHUECKUX peakluid: Mo TerioBoMy 3¢ dexTy JIP 5,9,10
3aKOHOMEPHOCTH (9K30TEpMUYECKHE,  SHIOTEpPMUYECKHE), MO0  00paTUMOCTH
MIPOTEKaHUs (oO6patumble U HeoOpaTuMbIe). TernoBbie AP(HEKThl XUMUYECKHX

XAMHYECKUX  PpEaKLHUu.
PaBHoOBecue
XAMHUYECKUX PEaKUn

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

[Tonsitue 00 SHTambMu W SHTponuu. DHeprusi ['mbOca. 3akoH
I'ecca u cnexactBus u3 Hero. Ponb cMmenieHuss paBHOBECHsI B
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TEXHOJIOTHYCCKUX IIPpoHecccax.

HpaKTH‘leCROC 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
PacTBOPBHI.

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.

Knaccudpukanus aucnepcHslx cucteM no coctaBy. CTpoeHue u
(akTOpsl YCTOHYMBOCTH JAHCHEPCHBIX cHcTeM. Pacno3HaBaHue
HCTHUHHBIX pacTBOpPOB, KOJJIOUIHBIX PacTBOPOB n
rpybonucnepcubix cucreM. CrtpoeHue muuemibl. PaccenBanue
CBC€Ta IpPHU IMMPOXOKIACHHHN CBETOBOIO ITydKa YE€PE3 OITHUYCCKU
HEOJHOPOAHYIO cpeny (3 dexta Tunnans).

HpaKTH‘IeCKOC 3aHATHEC

Pemenue 3a1ay Ha IPUTOTOBJICHHE PACTBOPOB.

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/laHUNA Ha
JTUCTIEPCHBIE  CHUCTEMBI,  HUCIIOJIb3yeMble B OBITOBOM U
MPOU3BOJCTBEHHON  JESATENIBHOCTH  4YEJNOBEeKa, C  MO3ULUH
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 peakmuM OOHAPYKEHUS HEOPraHMYECKHMX M OPraHUYecKHUX

BeLIEeCTB
Tema 7.1. | IlpakTHyecKkoe 3aHsITHE 1 OK 01, OK 02
OGHapyxeHnue KauecTBeHHbIE ~ XMMHUYECKHE  PEAKIUH, XapaKTepHbIE IS JIP 5,9,10
HEOPraHUYECKHUX oOHapyXeHHsI HEOpPraHMYECKUX BEIIEeCTB (KaTHOHOB U aHHOHOB).
KaTHOHOB U aHUOHOB CocraBneHue ypaBHEHHH peakuuii oOHapyXeHus KaTuoHoB [-VI

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

Peakuuu oOHapyXeHMsI HEOPIaHUYECKUX BEILIECTB B PpeabHBIX

00BEKTaX OKPYXKAIOUIEH Cpeibl.
Tema 7.2. O6napyxenue | [IpakTHyeckoe 3aHsATHE 1 OK 01, OK 02
OpraHuYeCKuX BemecTB | KauecTBeHHbIE  XMMUYECKHE  PEAKUWU, XAPAKTEpHbIE IS JIP 5,9,10
OTACIBHBIX KJIACCOB C OOHapyXEeHHsI OTIENbHBIX KJIACCOB OPraHMYECKUX COCAMHEHMIA:
HUCIIOJIb30BAHUEM ¢dbeHooB, AJIBAETUIOB, Kpaxmaina, YKCYCHOM KHCJIOTHI,
Ka4eCTBEHHBIX PEAKIHH | aMPHOKUCIOT H Jp.

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

CocraBnenue Ka4eCTBEHHBIX peakuuit oOHapyKeHHUsI

OpPraHMYECKHUX COCIUHEHUH OT/IEIbHBIX KJIACCOB.
CamocrosiTejibHas padoTa 48
IIpome:xxyTounas JuddepeHupoBaHHBIN 3a4eT 2
arrecTaums
Bcero: 86
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3. YCJOBUSA PEAJIM3AIIMU YYEFHOU JUCHUIJIAHBI

3.1 TpeGoBaHNs K MUHUMAJIbHOMY MATePHAJIbHO-TEXHHYECKOMY 00ecle4YeHHI0:

HauMenoBanue cnenuajanLHO OCHaIIEHHOCTH CNEeNUATIBHO 000PYI0BAHHOTO
000py/10BAaHHOT0 Y4eOHOT0 Ka0uHeTa yueOHOro KabnHera
Ka6uner xumun OcHoBHOE yueOHOe 000pyI0BaHKE:

crienMaaIn3upoBaHHas yueOHass meOenn: pabouee
MECTO MPENOAaBaTeNs; YIeHUIECKNUE CTOJIBI —
OJIHOMECTHBIE 2 HIT.; YYUEHUYECKHE CTOJIbI —
JIBYXMeCTHbIE 17 mT.;

JI0OCKa MapKepHasl cTalluOHapHasi; J0CKa
MapKepHas IePeHOCHAas; CTYINbs 36 mT.; mKkadsr 2
IIT.; JEMOHCTPALIMOHHBIN CTOMN 1 WT.;
TexHuueckue cpencTra 00ydeHus:
MYJIbTUMEIUMHBIN POSKTOP CTALIMOHAPHBIH;
9KpaH MPOCKITMOHHBII; HOYTOYK;
JlaboparopHoe 000pyI0BaHHE U MEOEIb:
BBITSDKHOM 1mkad — 1 mrT., mkad ams XxpaHeHus
XUMHUYECKUX PEaKTUBOB — | IIT., IBYXMECTHBIE
y4eHHUYECKHUE Ta00paTOPHBIE CTOJIBI C
HAJCTPOMKOMN U C OJBOJIKON AJIEKTPOIHEPTUU — [
IIT.,

[TeyaTHble HarIIHBIE TOCOOUS: TabIUIA
pacTBOPUMOCTH, nepuoanyeckas Tabmuna .M.
Memnzeneesa 2 MTYKH, SIEKTPOXUMUYECKUHN PSIJT
HaIpsKEHUN METaJUIOB.
XVMUYECKUE PEaKTUBBI,
XuMuueckas rnocyza,

Kamepa xonoaunsnas meaununckas buproca;
Oo6nyuarenb-penupkyastop Defender 2-15C
Crenmanu3upoBaHHOE 000pyI0BaHUE:
mukpockon Levenhuk 320\ D 320 Biological
Microscopes

3.2. UupopmannoHHOe o0ecnedeHre peajn3aluu NpPorpaMmbl

3.2.1. OcHoBHas1 JIMTEpaTYypa
1. Tabpuensn, O.C., Xumus. 10 xmacc (bazossrit): yueonuk / O.C. I'abpuensu, W.I'.
Octpoymos, C.A. CnankoB. — Mocksa: IIpocsenienue, 2022. — 128 c.
2. Taopuensa, O.C., Xumus. 10 xmacce (bazosriit): yueOnuk / O.C. IN'abpuensu, U.I.
Octpoymos, C.A. CnankoB. — Mocksa: IIpocsenienue, 2023. — 127 c.

3.2.2. lonoJHUTEIbHAA JIUTEPaTypa

1. I'nunka, H. JI., O6mas xumus. : yuyedbnoe nocobue / H. JI. I'nuaka. — Mocksa :
KuoPyc, 2024. — 749 ¢. — ISBN 978-5-406-12565-6. — URL.: https://book.ru/book/951751. —
TeKCT : ANEeKTPOHHBIN.

2. bopucoB, A. H., Xumusa : yuebnuk / A. H. bopucos, E. C. Octpormsnos, T. b.
botiniosa, JI. I1. Apgamea. — Mocksa : KnoPyc, 2024. — 331 ¢. — ISBN 978-5-406-11987-7.
— URL.: https://book.ru/book/950237. — TeKcT : 37eKTPOHHBIHA.

3. Caenko, O. E., Xumus (11 HEXMMHUYECKUX cHeruanbHocTel) : yueOHuk / O. E.
Caenko. — MockBa : KuoPyc, 2023. — 304 c¢. — ISBN 978-5-406-11295-3. — URL:



https://book.ru/book/948704. — TekcCT : 3JIEKTPOHHBIH.
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4. KOHTPO.Ib U OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHON
JUCHHUIIJINHBI
KoHtpons u oleHKa pe3ylbTaToB OCBOCHHUS 00IIEe00pa30BaTeNbHON JAUCHUILUINHBI
pacKpbIBalOTCA Yepe3 AUCHUILTUHAPHBIE PE3YJIbTaThl, HApaBJICHHbIE Ha (pOopMHUpOBaHUE OOIINX
U Tpo(hecCHOHANBHBIX KOMIIETEHIIMH 110 pa3/esiaM U TeMaM COoJiepKaHus y4eOHOro MaTepuana

Oob6masi/mpodeccnoHabHasA Paznen/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
npodeccHoHaIbHOI P 3, Temsr 3.1 — 3.3 JuddepenunpoBaHHbIi
ACATCIIBHOCTH NMPUMCHHUTEIIBHO K P 4, TeMBI 41 _ 43 3ayeTr
Ppa3JINYHbIM KOHTCKCTaM P 5, TCMBI 51, 52

P 6, Tema 6.1

P7, Temu1 7.1, 7.2
OK 02. Ucnons3oBate | P 1, Tema 1.2

COBPEMCHHBIC CpelCcTBa Moucka, | 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 KOJUIEKTUBE U KOMaH/E

OK 07. CopetictBoBath | P 6, Tema 6.1
COXPAaHEHUIO  OKpYXarouen
CPeIbl, PeCcCypcocOepeKeHHUIO,

IPUMEHSTh 3HAHUS 00
M3MEHEHUN KJIMMarTa,
HPUHIUITBL OepexIMBOro

MpOU3BOACTBA, 3(PHEKTUBHO
JIEWCTBOBATh B YPE3BbIUYANHBIX
CUTYalHSIX
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IIpunoxenue k PITY ][]
[IpodeccuonanpHas oOpazoBareabHas aBTOHOMHAs HEKOMMEpUYECKasi OpraHu3aIus
«CTOMNYHBINA OU3HEC KOJUIEIK

POHJ OHEHOYHBIX CPEJACTB

10 JUCLIUILINHE C00.02.01 Xumus

CrnenuanbHOCTD 34.02.01 CecTpuHckoe A€o

Womkap-Ona
2023 r.
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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
chopMUPOBAaHHOCTH KoMIleTeHIn oOydJaronmuxcs 1o cnenuaibHocth 40.02.01 IIpaBo wm
OpraHu3aIysl COIMAIBLHOTO 00ECIICUeHUSs, 110 TUCIUITHHE «XUMUA».

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

[IpomexyTouHas  arrectaqusi [0  JUCLHUILTUHE

npenycMoTpeHa B (opme

QG GepeHIIMPOBAHHOTO 3a4eTa.

1.2 Tliianupyembie pe3yJbTaThl 0CBOCHUS Y4eOHOM TMCUUIIHHBI.

®OC mo3BossieT OLCHUTH PE3YJIbTAThl OCBOCHUA yqe6H0171 JUCHUIIIIMHBI B COOTBCTCTBHUH

¢ TpeOOoBaHMUAMHU paboYeil MPOTpaMMBI.

Kona ITK,OK

OGuHe pe3yabTaThl

III/ICIII/IHJII/IHapHLIe
pe3yabTaThbl

OK 01.
CIIOCOOBI
3a71a4
poheCcCHOHATILHOM
IEeSTENbHOCTH
IPUMEHHUTEIBHO K
Pa3TUIHBIM
KOHTEKCTaM

Bri6upath
peLeHus

B 4acTH
BOCITUTAHMUS:

- TOTOBHOCTH K TPy,
OCO3HaHUE LEHHOCTHU
MacTepCTBa, TPYIOIIO0HE;

- TOTOBHOCTh K aKTHBHOH
NEeSTEIbHOCTH TEXHOJIOTUYECKON
U COLMAJIbHON HANpaBIEHHOCTH,
CIIOCOOHOCTh ~ HMHHLIMUPOBATH,
IUTAHUPOBATh U CAaMOCTOSTENIBHO
BBITTOJTHATH TaKylo
JESATENBHOCTD;

- HHTEpEC K pa3InyHbIM cepam
npodeccnoHanbHOM
NeSITeNIbHOCTH,

OBnanenne
y4eOHBIMU
JEACTBUSAMMU:
a) 06a30BbIE
JNEUCTBHUS:

- CaMOCTOSITEIIbHO
(bopmMynHupoBaTh u
aKTyalu3upoBaTb  IpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTAHABJIMBATh CYIECTBEHHBIN
NpPU3HAK WJIM OCHOBAaHUS JUIA
CpaBHEHHUS, KiacCUPHUKAIUU U
0000I1IeHHS;

- OTIpEIeINATh
JESITENIbHOCTH,

TPYIOBOTO

YHUBCPCAJIbHBIMU
IIO3HAaBaTCIbHBIMHU

JJOTHYCCKHEC

e
3aJdaBaTh

- BJIAJICTh CUCTEMON XMMHYECKUX
3HaHMW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAr AFOLINE MIOHSTHS
(XMMUYECKUI  3JIEMEHT, aToM,
9JIEKTPOHHAs 000JI0YKa aToMa, S-,
p-, d-ameKTpoHHBIE —OpOUTANH
aTOMOB, WOH, MOJIEKYJIa,
BaJICHTHOCTD,
ANEKTPOOTPHUIATETLHOCTD,
CTETEHb OKHUCIIEHUS, XUMUYeCKast
CBSI3b, MOJb, MOJISIpDHas Macca,
MOJISIPHBIA  00BEM, YIJIIEpOIHBIN
CKeJIeT, (GyHKIIMOHANbHAS
rpynmna, pajgukaig, H30Mepus,
U30MEPBI, TOMOJIOTUYECKUIN PSAI,
TOMOJIOTH, YIJIEBOIOPO/IBI,
KHCJIOPOJ- W a30TCOAEprKalue
COEIMHEHMUS, OMOJIOTHYECKU
aKTUBHbIE BellecTBa (YIJIEBODI,
KUPBIL, Oenkmn), MOHOMEp,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COEUHEHMS, KpUCTaTHYecKas
pelerka, TUIBl  XHMHUYECKHX
peakuuin (OKHCTTUTENBHO-
BOCCTAaHOBUTENbHBIE, 3K30- H
SHAOTEPMUYECKUE, peaxkuuu
MOHHOTO  OOMEHa),  pacTBOD,
JNEKTPOJIUTBI,  HEAIEKTPOJUTHI,
ANEKTPOJINTUYECKAS

¥ VKa3bIBAIOTCS TUIHOCTHEIC 1 MmetanpeaMetasie pe3ynasratel 13 @T'OC COO (B mocnenueit penakmun ot 12.08.2022) B
oTriaroyibHoM Gopme, popmupyembie 0611e00pa30BaTENLHON TUCIUIUINHOMN

* MucrimmnuaapHsie (PeMETHbIE) Pe3y/IbTaThl yKA3bIBAIOTCA B COOTBETCTBHH C MX MOIHBIM nepedreM o ®I'OC COO (s
nocnegHeil pegakimu ot 12.08.2022) 1 6a30BOr0 ypoBHS 00ydIeHHS
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apaMeTpbl
JIOCTH KCHMS,
- BBISIBJISITh 3aKOHOMEPHOCTH M
MPOTUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHUSIX;

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

- pa3BUBaTh KpEaTuBHOE
MBIILICHHE MpU  pEIICHUU
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIC UCCIIEIOBATEIHCKUE
IEUCTBUS:

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

- BBISBIISITH
CJICICTBCHHBIC
aKTYaJIM3UpPOBAThH 3amauy,
BBIABHUTaTh TUIIOTE3Y ee
perieHusi, HaXOAUTh apTYMEHTHI
I J0Ka3aTelbCTBa  CBOHX
YTBEPKICHUM, 3a/1aBaTh
rnapameTpbl u KpUTEpUHU
pernieHus;

- aHAJIIM3UPOBATh MOJIYYCHHBIE B
X0Je peteHus 3aJa4n
pe3ybTaThl, KPUTHUYECKH
OIICHUBAaTh WX JOCTOBEPHOCT,
MIPOTHO3UPOBAaTh H3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTh 3HAHUS B
MTO3HABATEIHHYIO H
MPAKTUYECKYIO obmactu
JKH3HEJEATEILHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS
H3 Ppa3HBIX MPEAMETHBIX
oOJacreii;

- BBIIBUTATh HOBBIE HJIEH,
npeasiaraTh OpUTHHAJbHBIE
TTOJXOBI U PEIICHUS;

- CIIOCOOHOCTh ux
HUCIIOIb30BaHUS B
MO3HABaTEeIbHON MU COIlHaIbLHOMN
MpPAaKTHUKE.

U KpUTEpPUH UX

MIPUYMHHO-
CBA3U u

TUccoanus, OKHCJIUTEIb,
BOCCTaHOBUTEb, CKOPOCTb
XUMUYECKON peakuuu,
XUMHUYECKOE paBHOBECHE),
TEOpUU U  3aKOHBI  (Teopus
XUMHUYECKOTO CTpOEHUSA
OpraHn4eckux Bemects A.M.
byrneposa, TEOpHUsI
3JEKTPOJIUTUYECKON
JUCCOLMAlMU,  NEPUOAUYECKUI
3akoH JI.JM1. MenneneeBa, 3aKoH
COXpAHEHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUU  S3BIK XHMUH,
(akTonoruueckue CBeIeHUs O

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

PAKTUIECKOM JIEATEILHOCTH
YEJI0OBEKA;

- YMETh BBISABJISATH XapaKTEPHBIC
HpI/I3HaKI/I nu B3aNMOCB3b
I/I3y‘-IeHHLIX HOHHTHﬁ, HpI/IMCHHTI)
COOTBeTCTByIOHII/Ie ITOHATUA HpI/I
OIIMCaHun CTpOCHHUA H CBOMCTB

HCOPTraHUYCCKUX U OPraHu4YCCKuX
BCIIIECTB u ux MMpEBpaAIICHNU,
BBIABJIATH B3aMMOCBA3b XMMHUYCCKHUX
3HAHWUHI C IIOHATHUAMUA n
NIpeNCTaBICHUAMU JPYTUxX
€CTCCTBCHHOHAYYHBIX IMTPEAMETOB;

- yMETh WCIIO0Ih30BATh
HAaMMEHOBAHHUS XUMHUYECKUX
COCIMHEHUN  MEXKIyHApOIHOTO
cor3a TEOPETUYECKOMN 51
MIPUKJIATHON XUMHUU u
TPUBUAIIbHBIE Ha3BaHUs
BOKHEWININX BEMIECTB (IPTHUJIEH,
aneTH/ieH, TJHIEepUH, (eHo,
dbopmanbaerus, YKCyCHast
KHUCJIOTa, TJIMIMH, yrapHbIi ras,
YTJIEKUCITBIN ras, aMMUAK,
raimieHasi M3BeCTb, HeEramieHas
W3BECTh, TMHTHEBas cola H
JIPYTHUX), COCTaBIATH (HOPMYIIBI
HEOPTaHUYECKHUX u
OpraHUYECKUX BEIECTB,
ypaBHEHUs XUMHYECKHX
peakuuii, OOBSCHATH UX CMBICI;
MOATBEPKIaTh XapaKTepHbIe
XUMUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMU
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OKCIICPUMCHTAMH W  3allMCAMU

ypaBHEHUH XUMHYECKUX
pEeaKInii;

- yMETh yCTaHaBJIUBATh
PUHAJIEKHOCTh W3Y4YEHHBIX
HEOPraHUYECKUX u
OpraHUYECKUX BEILIECTB K
ONPEACIICHHBIM  KJIaccaM u
rpyImmam COEIMHEHUH,
XapakTepu30BaTb MX COCTaB U
BaKHEHIIIIE CBOMCTBA;

ONpCACIIATL BHUABI XUMHYCCKUX
cBsi3el (KOBaJeHTHas, WOHHAs,
METaJUIMYecKasi,  BOJOPOIHAs),
THUIBl KPUCTAJUINYECKUX PEIETOK
BEILECTB; KJ1IacCU(UIUPOBAThH
XUMHUYECKHE PEaKILINU;

- chopMupoBaTH MpeEACTABICHUS:
0 MaTCepuajibHOM CIUHCTBEC MHUpPA,
3aKOHOMEPHOCTSX u
[1I03HaBa€MOCTHU SIBIICHUI
OpUPOABI; O MecTe W 3HAYeHUU
XUMHHU B CUCTEME CCTCCTBCHHBIX
HayK U ee poiM B oOecreyeHun

YCTOWUYHBOTO pa3sBUTUA
YeJI0BEeYeCTBa: B pereHnn
npobiem 9KOJIOTUYECKOH,
JHEPreTUYECKOM U INHIIEBOM
0€30MacHOCTH, B Pa3BUTUHU

MCIUIIMHEI, CO3JaHUH HOBBIX
MaTr€prajloB, HOBbIX MCTOYHHKOB

SHEPTHH, B oOecrieueHn
paIloHAIBHOTO
NPUPOJONIOIB30BAHMS, B

(hOpMUPOBAHUHN MHPOBO33PEHHS U
001IIe# KyJIbTyphl YEJIOBEKa, a TAKKE
JKOJIOTHYECKH 000CHOBaHHOTO
OTHOILCHUSI K CBOEMY 3I0POBBIO U
MPUPOJTHOU cpese;

- BJIQJETh CUCTEMOM XUMUYECKUX
3HaHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraroIne TTOHATHUSA
(TOTIONMHUTENIBHO K CHCTEME
MOHATHI 0a30BOTO  YpOBHA) -

H30TOIHI, OCHOBHOE "
BO30YKJIEHHOE COCTOSIHME aToMa,
THOPHTU3ATTHST aTOMHBIX
opOuTaneit, xumudeckas cBsizb ("
" m "', KpaTHBIC  CBS3H),
MOJISIpHAst KOHIIEHTPAIIUS,
CTPYKTYypHas dbopmyna,
HU30MEPHUsL (cTpykTypHasl,
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reoMeTpruYecKast (truc-Tpanc-
U30MepHsi), THUIBl XUMHUYECKUX
peakiuii (roMo- ¥ TeTepOTeHHbIE,
oOpatumMble W  HEOOpaTHUMBIE),

pacTBOpHI (ucTUHHBIE,
JIACTIEPCHBIE CHUCTEMBI),
KPUCTAIJIOTHAPATHI, CTENEHb
JIMCCOLIMALINH, AIIEKTPOJIH3,
KPEKHUHT, pu(OpPMUHT); TEOpUU U
3aKOHBI, 3aKOHOMEPHOCTH,
MUPOBO33PEHYECKUE 3HaHMUS,

JeKamue B OCHOBC ITOHMMAHUSA
INPUIUHHOCTH MU  CUCTCMHOCTH
XUMHNYCCKUX ﬂBHGHI/Iﬁ,
COBPCMCHHBIC IIPCACTABJICHUA O
CTPOCHHUHU BCUICCTBA HA aTOMHOM,

MOJIEKYJIIPHOM u
Ha/IMOJIEKYJIIPHOM YPOBHSIX;
NPEACTABICHUS] O MEXaHHU3Max
XUMHYECKHX peaxiui,
TEPMOIMHAMUYECKUX u

KHHETUYECKUX 3aKOHOMEPHOCTSIX
HUX TPOTCKaHUA, O XHMHUYCCKOM
PaBHOBECHH, JHMCIEPCHBIX
CUCTEMaX, (bakTonoruyeckue
CBEJIEHUSI O CBOMCTBAx, COCTaBe,
TOTy4YEHU N " 06e30macHOM

HCIIOJIb30BaHHUH BaXKHEHUIITUX
HCOPraHNYCCKUX u
OpTraHUYCCKUX BCHICCTB B 6LITy u
HpaKTHIIGCKOﬁ JACATCIBHOCTH
YCIOBCKaA, 06H_[I/IX HAayYHBIX
IDpHUHOHITIaX XUMHUYECKOI'O

IpOU3BOJACTBA  (Ha  TpUMEpe
MIPOU3BOJICTBA CEPHON KHCIIOTBHI,
aMMHaKa, METaHoJIa,
nepepaboTku HedTH);

- YMEThb NPOBOJUTH PaCUYEThl MO
XUMUYECKHM dbopmynam U
ypaBHEHUSM XUMHYECKUX
peakuuii ¢  HCHOJIb30BAHHEM
¢u3nuecKkux BENUYHH (Macchl,
o0bemMa  Ta3oB, KOJINYeCTBa
BEILIECTBA),  XapaKTEPU3YIOLIUX
BEIIECTBA C KOJIWYECTBEHHOU
CTOPOHBI! PAaCUCThI IO HAXOXJACHUIO
XUMHUYECKON (OpMyJIbl BEIECTBA;
pacyeTsl MacChl (oObema,
KOJTMYECTBA BEIIECTBA) IPOIYKTa
peakmuu, €clii OAHO W3 MCXOIHBIX
BCIICCTB JAaHO B BHUAC pacTBOpa C
ONpeNIeICHHOW  MaccoBOM  moneit
PacTBOPEHHOTO BEHIECTBA WM JIAHO
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B u30BITKE (MMEET MPHUMECH);
pacdyeTsl MaccoBOW WM OOBEMHOM
JOJM BBIXOAA NPOIYKTa pEaKlHu;
pacueTsl  TemnoBoro  3ddexTa
peaknmii, OOBEMHBIX OTHOIICHUH
ra3os;

- YMETb BBIABIATH XapaKTEPHBIE
MPU3HAKHU u B3aUMOCBS3b
U3YUYEHHBIX MOHATUN, IPUMEHATH
COOTBETCTBYIOLIUE TOHATHUS TIPU
ONMCAaHUU CTPOCHHMS U CBOWCTB

HEOPraHUYECKUX u
OPraHMYECKHX BEHIECTB MU HX
IIPEBpAILCHUI; BBISIBIISITD
B3alMOCBS3b XUMHYECKHUX
3HaHUHI C  TMOHATHSAMH  H
IIPEJICTaBICHUSAMU IpYTrux
peIMETOB ISt Oonee
OCO3HAaHHOTO  IOHMMAHHUA U
00BsICHEHUS CYILLHOCTH
MaTepUaIbHOIO €IMHCTBA MHUPA;
UCIIOJIb30BaTh CUCTEMHbIE
XUMHYECKHE 3HAHUSA JUISL
OOBSICHEHUSI U MPOTHO3UPOBAHUS
SIBJICHUH, HMEIOLINX
€CTECTBEHHOHAYUYHYIO NIPUPOLY;

- YMETH HCIIOJIb30BATh
HauMEHOBaHUs XUMHYECKHUX
COEIUHEHUN  MEXIyHApOIHOTO
CO103a TEOPETHYECKOU 51
IIPUKIIATHOM XUMHH U

TPUBUAIbHBIC HA3BAHUS BEIICCTB,
OTHOCSIIIUXCS K  W3YYECHHBIM
KJ1accam OpPTaHUYECKHUX u
HEOPraHUYECKUX  COCMHEHUI;
WCIIOJIH30BATh XUMHUYECKYIO
CUMBOIIMKY JUISI  COCTaBIICHHS
dbopmyn HEOPTaHUYECKUX
BEIIECTB,  MOJIGKYJSPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlIEHHBIX ¥  CKEJETHBIX)
(hopmMyn OpraHMYECKUX BEIIECTB;
COCTaBIISITh ypaBHEHUS
XUMHUYECKUX peakumit 51
packpelBaTh ~ HUX  CYIIHOCTH:
OKHCITUTEITHHO-

BOCCTaHOBUTEIHHBIX peaxiuit
MOCPEICTBOM COCTaBJICHUS
JNEKTPOHHOTO  OamaHca  ITHX
peakuuii;  peakuuii ~ MOHHOTO
oOMEHa TyTeM COCTAaBJICHHS HX
TIOJIHBIX U COKPAIIEHHBIX HOHHBIX
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YpaBHEHUH; peaKkuid TUapOJIn3a,
peaKkuuii  KoMIuIeKcooOpa3oBaHUs
(Ha mpuMepe THAPOKCOKOMILIEKCOB
[IMHKA U AITIOMHUHUSA); TOATBEPKIATh
XapakTepHble XUMUYECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIUMH
OKCIIEPUMEHTAMH M 3aIHCSIMHU
YPaBHEHUI XUMUYECKHUX PEAKLUI;

- yMeTb  KJacCUPUIMPOBATh
HEOPTraHUYECKHUE U OPTraHUYECKUE

BEILIECTBA u XMMHUYECKHE
peaknuy, CaMOCTOSTEIILHO
BBIOMPATH OCHOBAHHS u
KPUTEPHH U  KJIACCH(PHUKAINN
U3y4aeMbIX XHUMHYECKHX
00BEKTOB; XapaKTepu30BaTh

COCTaB W BaKHEHWIIME CBOICTBa
BEIIECTB, [MPUHAMISKALUX K
OmpeieNieHHbIM  KjlaccaM |
rpynnaM CoeAMHEHUH (IpocThie
BEIIECTBA, OKCUJIbI, TUAPOKCHUIBI,
COJIM; YTJIEBOJOPOJIbI, IMPOCTHIE
3¢upsl, CIIUPTBHI, b eHoIbl,
aJIbJIETU/1bl, KETOHBI, KApOOHOBbBIE
KHUCTIOTBI,  CJIOXKHBIE  A(DUPHL,
KHUPBI, YTIIE€BOJIBI, aMUHBI,
aMHHOKHCIIOTBHI, OeINKn);
MIPUMEHSTh 3HAHHUS O COCTAaBE U
CBOICTBax BELIECTB TUIS
JKCIEPUMEHTAIBHON  ITPOBEPKHU
TUIIOTE3 OTHOCHUTEIILHO
3aKOHOMEPHOCTEH  IPOTEKaHUs
XUMHYECKHUX peaxiui u
MIPOTrHO3UPOBAHUS
BO3MOYKHOCTEN 150,
OCYILIECTBIICHHUS;

- yMeThb TMOATBEPXJaTh Ha
KOHKPETHBIX IIpUMEpax XapakTep
3aBUCHUMOCTH pEeaKMOHHON
CIIOCOOHOCTH OpraHUYECKUX
COEIUHEHUI OT KpaTHOCTH U
TUna KoBajeHTHOH cBsa3u (" " u
""), B3aMMHOTO BIIUSIHUS aTOMOB
U TPYII aTOMOB B MOJEKyJax; a

TaKKe oT oco0eHHOCTEH
peanu3aim Pa3InIHBIX
MEXaHU3MOB NPOTEKAHUS
pEaKInii;

- yYMETh XapaKTepU30BaTh

JJIEKTPOHHOE CTPOCHUE AaTOMOB
(B OCHOBHOM U BO30YyXIEHHOM
COCTOSIHMH) U HOHOB XUMHYECKUX
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aneMeHToB 1 - 4 mepuonoB
Ilepnonnueckoin cucremsr J[.M.
MenpaeneeBa M HMX BaJCHTHBIE

BO3MOXKHOCTH, UCTIOJNB3YS
TOHSTHS "s", "p", "d-
JJEKTPOHHbIE" opbuTanu,
JHEPreTUYEcKue YPOBHH;
OOBSICHATD 3aKOHOMEPHOCTH

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

OK 02.
Hcnonb3oBathb
COBpPEMEHHBIE
CpeacTBa IIOMCKa,
aHaiM3a u
UHTEPIIPETAIINH
uHpopmanuu u
MH(pOpMalLlMOHHbIE
TEXHOJIOTHH JUTSE
BBIMIOJTHEHUS  3a4ay
npodeccuoHanbHOM
JeSITEIIbBHOCTH

B o0nactu 1EHHOCTH HAy4HOTO
MMO3HAHUS:

- c(OPMHPOBAHHOCTD
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHSI
00111eCTBEHHOM
OCHOBAaHHOTO  HA  JHaJiore
KYJIBTYD, CIOCOOCTBYIOIIETO
OCO3HAaHHMIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIICHCTBOBAHUE SI3IKOBOM
U YUTATEJIbCKOM KYJIbTYPhl Kak

YPOBHIO
HayKu "
MIPAKTHKH,

cpeacTsa B3aUMOJIEHCTBHS
MEXAy JIIOJbMU M TIO3HaHUS
MUDA;

- OCO3HAHME LIEHHOCTH HAYYHOU
JEeATEIbHOCTH, TOTOBHOCTb

OCYILIECTBJIATh MPOEKTHYIO H
HCCIIEI0BATENBCKYIO
JIEATEIIbHOCTh MHJIUBUIYAIBHO U
B IpyMIE;

OBnazeHue  yHUBEpCAJIbHBIMU
y4eOHBIMA  TIO3HABATEIbHBIMU
JIEUCTBUSIMU:

B) paboTa ¢ uHpopmaruei:

- BJIaJICTh HaBBIKAMU IMOyYCHHS
uH(pOpMallUM U3 HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIBHO
OCYIIECTBIISITh TTOWCK, AaHAIMN3,
CHCTEMaTHU3alUI0 U
UHTEpIpeTanuio  HUHbOpMaluu
pa3NUyHBIX BHJIOB U (HopM
MIPEACTaBICHHUS;

- co31aBaThb TCKCThI B
pa3nuuHbIX (popmarax ¢ ydeToMm

- yMeTb  IUJIAaHUPOBaTb |
BBITIOJIHSATH XAMHUYECKHI
SKCHEPUMEHT (npeBparieHus
OpPraHMYeCKUX  BEUIECTB NP
HarpeBaHuM, MOJIYyYEHUE STUIICHA
M  U3YyYECHHE €ro  CBOWCTB,
KAUEeCTBEHHbIE  pEakluu  Ha

QIBJIETU/IBI, KpaxMal, YKCYCHYIO
KUCIIOTY; JIeHaTypauusi OeJIKoB
Opd  HArpeBaHWW,  LIBETHBIC
peakuuu  OEIKOB;  MPOBOAWUTH
peakiuu  MOHHOrO  OOMeEHa,
ONpeNeNiATh  Cpeay  BOAHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peakuuu Ha cyiabdar-, kKapOoHaT-
U XJOpHUI-aHWOHBI, Ha KaTHOH

aMMOHUS; pemarb
SKCTIEPUMEHTAIIbHBIC 3a7a4M T10
TeMaM "MeTtamibp" "

"HemeTtannsl") B COOTBETCTBUU C
paBUIIaMU TEeXHUKU
0€30MacHOCTH IpU OOpalIeHUH C
BEIIECTBAMH M JIAOOPAaTOPHBIM

00OpyJOBaHUEM; TPENCTaBIISATh
pe3yabTaThl XUMHYECKOTO
JKCHEpUMEHTa B (opMe 3alucH
YPaBHEHUN  COOTBETCTBYIOIIHX
peakimii ¥ hopMynupoBaTh
BBIBOJBI HAa  OCHOBE  J3THX
pe3yabTaTOB;

- YMETh aHAJIM3UPOBAThH
XUMUYECKYIO UH(OPMaLIHIO,
MIOJIy4aEMYI0 u3 pa3HbIX

HNCTOYHHUKOB (Cpe,Z[CTB MaCCOBOfI
napopmanuu, cerb MHTEpHET M
Apyrue);

- BJIaA€Th OCHOBHBIMU MECTOIAaMU

HazHaueHUs MHGOPMAIMM ¥ | HAYYHOI'O TIO3HAHUS BEUIECTB U
[ENICBOM ayAUTOPHUH, BBIOMpAs | XUMHYECKUX SIBJICHUH
ONTUMAJIbHYIO bopmy | (HabmoeHue, U3MEpEHMUE,
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IIPECTABICHUS u
BU3YyaJIM3alliH;

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

- HCIOJIb30BaTh  CPEICTBA
MH(POPMALIMOHHBIX u
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUI B peleHnn
KOT'HUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3allMOHHBIX  3a7a4 ¢
coOIroieHNEM TpeOOBaHUI
SPrOHOMUKH, TEeXHUKU
0e30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHns, MpaBOBbIX
W OTUYECKHX HOPM, HOPM
MH(POPMAIIMOHHOM
0€e30I1aCHOCTH;

- BJIAJICTh HaBBIKAMU
pacro3HaBaHMsiT W 3allUTh
uH(pOpMaIny,
HH(pOPMAITMOHHOM

0€30MaCHOCTH JTUYHOCTH.

9KCHEPUMEHT, MOJIETUPOBAHUE);
- YyMETb IPOBOAMUTH PACYETHI 110

XUMHYEeCKUM  (dopMmynaMm U
YpaBHEHUSM XUMHYECKHX
peakuuii C  HCIOJIb30BAHHEM
(busznuecKkux BEJIMYMH,
XapaKTepU3YIOIIUX BEIIeCTBa C
KOJINYECTBEHHOHU CTOPOHBI:
Macchl, oObemMa (HOpMaJbHBIE
yCIIOBHSI)  Ta30B, KOJMYECTBa
BEIIIECTBA; HCIOJIb30BaTh

CUCTECMHBIC XHMMHNUYCCKHC 3HAHUA

Ui TPUHATHS ~— pEUIeHUud B
KOHKPCTHBIX KHN3HCHHBIX
CHUTYaIHSIX, CBSI3aHHBIX c
BCIICCTBAMU U X IIPUMCHCHHUCM;
- yMETh CaMOCTOSTEIIEHO
IJIaHUPOBATb n MMPOBOIHTH
XUMHYECKHUH OKCIICPUMCHT
(mosrydeHue W M3yuyeHHe CBOMCTB
HCOPraHNYCCKUX u
OpPraHMYeCKUX BEILECTB,
Ka4C€CTBCHHBIC pCaKknuuu
YTJIEBOJJOPO/IOB Pa3INYHBIX
KJIACCOB M KUCIIOPOJICOIEPIKAIINX
OpPraHMYeCKUX BEIIECTB,
peuIicHuC SKCIICPUMCHTAJIbHBIX
3ama4y o pacro3HaBaHUIO
HCOPraHNYCCKUX n
OpPraHMYeCKUX  BEUIECTB)  C
coOIr0IeHNEM MpaBuJI
O6e3omacHoro  oOpamieHuss ¢

BELIECTBAMH U JIAOOpPaTOPHBIM
00opyI0BaHUEM,
dbopmynupoBaTh enu
UCCIIeIOBAaHMs, TPEAOCTABIATh B
paznmuuHOil (opMe Pe3yNbTaThI
HKCHEPUMEHTA, aHAIU3UPOBATH U
OILIEHUBATh UX JJOCTOBEPHOCTb;

- YMETH OCYILIECTBJIATH
LieJICHAPaBJICHHbBIN TIOUCK
XUMHYECKOH  uHpOpManuu B
Pa3IMIHBIX HCTOYHHUKAX

(HayuyHass u  y4yeOHO-Hay4Has
JIUTEpaTypa, CPeICTBa MaCCOBOM
uHpopmanuu, cetb VHTepHET U
JIpyTHE), KPUTHYECKH
aHATM3UPOBATH XUMHAYECKYIO
nHpopManuo, TnepepadaThIBaTh
ee u UCTIOJIb30BaTh B
COOTBETCTBUHM C TIOCTaBJICHHOU
yueOHoOI 3a/1a4eii;
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- BJIQIETh CHUCTEMOM 3HAHUU O
METOAaxX Hay4yHOTO IO3HaHUs
SIBJICHUH TIPUPO/IBI,
HCHOHB?:yGMBIX B CCTCCTBCHHBLIX
HayKax U YMCHHSIMHU IMPUMCHSTH
9THU 3HAaHUA HpI/I
AKCTICPUMEHTAIBHOM

HCCIIEIOBAHUH BEIIECTB M A
00BACHEHUS XAMHUYECKHUX
HBHCHHﬁ, UMCHOIIINX MECCTO B
IpUPOJIE MPaKTUYECKON
IESITEILHOCTH YeJoBeKa U B
ITOBCEIHEBHOM JKU3HU.

OK 04. DddexTnBHO

B3aUMO/ICHCTBOBATh

u paboTaTh B
KOJIJICKTHBE u
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIENICHHUIO;

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

OBnazneHue  yHHMBEpCaJIbHBIMU
KOMMYHUKaTHBHBIMU
JNENCTBUSAMMU:

0) COBMECTHasl IeITEIbHOCTb:

- IIOHHMAaTb W HCIOIL30BATh
MpeuMyIIecTBa KOMaHIHON U
WHJIMBUIYAIBHOU PabOTHI;

- MPUHUMATh IEIU COBMECTHOU
NESTEIIbHOCTH, OPTraHW30BBIBATH
Y KOOPJAWHUPOBAThH JEUCTBUSA MO

€€ JOCTHKEHHIO: COCTABIIITh
IJIaH JCUCTBUN, pPacCHpelNesaTh
ponu ¢ y4eTOM  MHEHUH
Y4aCTHUKOB 00CyXJ1aTh
pe3yabpTaThl COBMECTHOM
paboThI;

- KOOPAMHHUPOBATH U BBIOIHATH
paboTy B YCIOBHSIX PEaIBHOTO,

BUPTYaJIbHOTO "
KOMOMHHPOBAHHOTO
B3alMOJIEICTBUS;

- OCYILECTBJISATh MO3UTHBHOE
CTPaTErMueCcKoe IIOBEACHUE B
Pa3IMYHbIX CUTYyaIHUsX,
MPOSIBIIATH TBOPUYECTBO U
BOOOpaXkeHue, OBITh
WHUIMATUBHBIM

OBnageHue  yHUBEpCaJIbHBIMU

PETYNATUBHBIMU JICHCTBUSIMH:

I) TpUHITHE ceOsi W JOpyrux
JIOJICH:

- TpUHUMATh  MOTHBBl H
apryMeHTHl APYTUX JIOACH mpu

- yMeTb  IUIAHUPOBAThb U
BBINOJIHATh XUMHUYECKHH
SKCIIEPUMEHT (npeBparteHus
OpPraHUYECKHUX  BEIIECTB  IpHU
HarpeBaHuM, NOJyYEHUE ATUIICHA
U  M3y4eHHE €ero  CBOICTB,
KayeCTBEHHbIE  peakuuu  Ha

aNbJIETH/IbI, KpaxMall, YKCYCHYIO
KUCIIOTY; JeHaTypamus OelKoB
Opyu  HAarpeBaHWH,  LIBETHHIE
peakuuu  OeNKOB;  IPOBOAMTH
peakuud  HMOHHOTO  OOMeHa,
ONpeNeNaTh  Cpeay  BOIHBIX
pacTBOPOB, KayeCTBEHHbBIE
peakiuu Ha cyibpar-, kapOoHaT-
U XJOpPUA-aHUOHBI, HAa KAaTHOH
aMMOHWUS; pemarpb
JKCIIEPUMEHTAIbHBIE 33Jauu IO
TeMam "Mertamibt" "
"HemeTamisl") B COOTBETCTBUU C
MpaBUIAMHA TEXHHUKHU
0€30MacCHOCTH MpH OOpaIIeHUHU ¢
BEIIECTBAMH U  JTAOOPATOPHBIM

o0opymoBaHMEM; TIPEICTABIIATH
pe3yabTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (QopMe 3ammcu
YPAaBHEHHH  COOTBETCTBYIOIIMX
peakuuii U GOpMyJIHPOBATH
BBIBOJIBI Ha  OCHOBE  JTHX
PE3yJIbTaTOB;

-yMEThb CaMOCTOSITEJIBHO
IUIAaHUPOBaTh U TPOBOJUTH
XUMHUYECKUN 9KCIIEPUMEHT
(mosyuyeHue U U3ydeHUE CBOWCTB
HEOPraHUYECKUX U
OpPraHUYEeCcKUX BEILIECTB,
KaueCTBEHHbBIE peaxuu
YTJIEBOAOPOIOB pa3IUYHbIX

KJIACCOB U KUCJIOPOACOIEPKAIINX
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aHanmze pEe3yJbTaTOB | OPraHUYECKUX BEIIECTB,
NS TebHOCTH; pelIeHne  KCIEePUMEHTAIBHBIX
- TpU3HaBaThb CBOE MpaBO U | 3a1ad o pacro3HaBaHUIO
IpaBo  JAPYrHMX JIEOJEH  Ha | HEOPraHUYECKUX u
OIHUOKH; OpPraHUYECKUX BEIIECTB) c
- pa3BuUBaTh  CIIOCOOHOCTH | COONMIOIEHUEM MpaBUI
MOHMUMAaTh MHP C TO3UIMU | Oe30macHOro  oOpalieHusT ¢
JPYTOro 4eIoBeKa; BEIIECTBAMH U J1a0OpPaTOPHBIM
obopynoBaHUEM,
(dhopMynupoBaTh enu
UCCIIEJIOBAHMSI, TIPEOCTABIATh B
pasnu4HON Qopme pe3yabTaThl
JKCIIEPUMEHTA, aHAJM3UPOBATh U
OLIGHUBATh UX JJOCTOBEPHOCTb.
OK 07.| B obmactu  3KOJOTHYECKOTO | - chOPMUPOBATH MPEACTABICHUS:
CopelicTBOBaTH BOCITUTAHUS: 0 XHMHUYECKOM COCTaBJISIOLICH
COXPaHEHUIO - c(OpPMHUPOBAHHOCTh | €CTECTBEHHOHAYYHOW  KapTHUHBI
OKpY’KalOMIeH CpelIbl, | AIKOJIOTHIECKOM KYJBTYPBI, | MUPA, POJI XVUMHH B TO3HAHUHU
pecypcocOepexeHuIo, | IOHUMaHKe BIIUSTHUS | SIBJICHHI IPUPO/IBI, B
NPUMCHSTh  3HAHUS | COMMATBLHO-IYKOHOMHUYECKUX (hOopMHUpPOBaHHHM  MBIIUICHUS U
00 M3MEHEHUU | IPOLIECCOB HA  COCTOSIHHE | KyJIbTYpHI JUYHOCTH, ee
KJIMMAaTa, MPUHLIUIBI | IPUPOJHOH M COLMAIBHOW | (QYHKIIMOHAJIBHOW TPAaMOTHOCTH,
OepexIIBOro Cpelbl, OCO3HAHUE TI00AIBHOTO | HEOOXOIUMOM Uil pelIeHus
IPOM3BOJICTBA, Xapaxrepa HKOJIOTHYECKUX | MPAKTHYECKUX 3a1a4 "
s¢heKTUBHO npo0em; JKOJIOTHUECKH  OOOCHOBAHHOTO
JIEHCTBOBATH B - TUTAHUPOBAHHE U | OTHOIICHUSI K CBOEMY 3JI0POBBIO
Ype3BbIYaHBIX OCYILIECTBJIEHUE JECUCTBUUA B | U IPUPOIHOM CPEE;
CUTYaIHsAX OKpY’Kaloliel cpele Ha OCHOBE | - YMETh COOJIOJaTh TpaBMIIa
3HaHUS 1eJed  yCTOMYMBOTrO | 3KOJIOTMYECKH LIEJIecO00pa3HOro

pa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HEIPUATHE JICUCTBUM,
MPUHOCSIINX Bpen
OKpY2Karollleu cpere;

- YMEHUE  MPOTrHO3UPOBATH
HeOJIaronpusiTHoIC
JKOJIOTHYECKHE MTOCJIEACTBUS
NPEINPUHUMAEMBIX  JTE€HCTBUMH,
MPEIOTBPALIATh HX;
- pacuiMpeHnue OTbITa
JIEATEIIBHOCTH ~ DKOJIOTMYECKON
HANpaBJIEHHOCTH;

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

MOBE/ICHNUS B OBITY U TpPYAOBOI
NEeATEIbHOCTH B LeIsAX
COXpAHEHHUsI CBOETO 370pOBbI M
OKpPY’KaroIlleH MPUPOIAHON CPELbI;

YUUTHIBATh ONacCHOCTb
BO3JICUCTBUSA Ha KUBBIC
OpraHHU3MBI OIIpeAEIEHHBIX
BEILIECTB, ITOHUMas CMBICIT
MIOKa3aTens [IpEeNEIbHON
JIOMYCTUMOM KOHLIEHTpaLUK;

- YMETh IIPOrHO3UPOBATH,
AQHAJIM3UPOBaTh W OLEHUBATH C
MTO3ULINI JKOJIOTUYECKON
0e30I1acHOCTH MOCTIE/ICTBUS
OBITOBOM ¥ TMPOU3BOJCTBEHHOU
NEeATEITbHOCTH YEJI0BEKa,
CBSi3aHHOW ¢  mepepaboTKon
BEIIECTB; HCIIOJIb30BATh
IIOJIyYEHHBIE 3HAHUS I ¢
IMPUHATHS TPAaMOTHBIX PEIICHUN
npobaem B CUTYalUsX,

CBSI3aHHBIX C XMMHUEH;
- YMETh OCO3HaBaThb OMACHOCTh
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BO3ICUCTBUA Ha JKUBLIE
OpFaHI/I3MBI OHpGI[GJIeHHBIX
BEIIIECTB, IMOHHUMAas CMBICTT
TOKAa3aTelst MpEeAEIbHON

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

B pamkax mnporpaMmer
JIMYHOCTHBIE Pe3yJIbTaThl:

JIP 5. JIeMOHCTpUPYIOIIHIA IPUBEP)KEHHOCTh K POJHON KYJIbTYpE, UCTOPUYCCKON aMSITH
Ha OcHOBe JI00BU K PoaunHe, pogHoMy Hapoay, Majol poOJAuHE, NMPUHATHIO TPagUIMOHHBIX
IICHHOCTEW MHOTOHAIIMOHAIBLHOTO Hapoaa Poccun.

JIP 9. Cobmoaroniuii v mporaraHIupyoIi mpasuia 3JJ0pOBOToO U 6e30macHoro oopasa
KHU3HH, CIOPTa; MPEAYNPEKIAIONIMNA JIMOO TPEOJ0ICBAIONINI 3aBUCUMOCTH OT aJKOTOJI,
Ta6a1<a, IICUXO0AKTUBHBLIX BCILICCTB, a3apTHBIX WUIPp WU T.A. COXpaHFIIOHII/Iﬁ IMCHUXOJIOTHYCCKYIO
YCTOMYUBOCTh B CUTYaTUBHO CJIOKHBIX HJIM CTPEMHUTEIBHO MEHSIOIIMXCS CUTYaIUSX.

JIP 10. 3a0otsmuiics O 3alIUTe OKPYKAIOIIEH Cpelbl, COOCTBEHHOW U 4YYyXKOM
0€30I1aCHOCTH, B TOM YHUCIIC IIU(PPOBOIA.

y4eOHOM JUCHMIUIMHBI OOyYalOIMUMHUCT  (HOPMHUPYIOTCS

1.3 Buabl KOHTPOJISI © METObI OLIEHKHU
KoHTpoJIb 1 o11eHKa 0CBOeHHsl Y4eOHOii TUCHUIIMHBI 110 TEMaM

HaunmMeHoBaHHne TeM Buabl 1 MeToabI OLICHUBAHUS
Texkymmi KOHTPOJIb ITpoMe:xyTOYHAS aTTECTALUA
Metoas! IIpoBepsiemble MeToabl OLIEHKHU IIpoBepsiembie
OLIEHKH KOMIIETCHIIMH, KOMIIEeTCHIIHH,
JIMYHOCTHBIE yMeHus,
pe3yJabTaThl 3HAHMS
Tema 1.1. Crpoenue | [IpakTuuec- OK 01 JHuddepenumponan- OK 01
aTOMOB XHMHMYECKHX | KU€ 3aJaHus JIP 5,9,10 HBIM 3a4eT JIP 5,9,10
AIIEMEHTOB U Tpupona | TecToBbIE
XUMHYECKON CBS3U 3aaHUA
Tema 1.2. | Ilpaktuuec- | OK 01, OK 02, | Auddepenuuposan- | OK 01, OK 02,
[Tepuoanueckuit KHE 3aJaHus JIP 59,10 HBIH 3a4eT JIP 59,10
3ak0oH W Tabmuna | TecTtoBble
J.M.MenneneeBa 3aJlaHus
Tema 2.1. Tumsr | [IpakTuuec- OK 01 Juddepennuponan- OK 01
XUMUYECKHUX PEAKIUi | KUe 3aJaHus JIP 59,10 HBIHN 3a4eT JIP 59,10
TecroBbie
3a/TaHHS
Tema 2.2. ITpakTnuec- OK 01 Juddepennmponan- OK 01
DJIEKTPOIUTHYEC-KAs | KUE 3aaHus JIP 5,9,10 HBIM 3a9€T JIP 5,9,10
JUCCOIMAIUS u | TecroBbie
WOHHBIA 0OMEH 3a0aHus
Tema 3.1. [Tpaktuyec- | OK 01, 0K 02 | duddepenuuposan- | OK 01, OK 02
Knaccudukanus, KHE 3aJaHus JIP 59,10 HBIN 3a4eT JIP 59,10
HOMEHKJIaTypa u | Tecrosbie
CTPOCHHE 3a/1aHUS
HEOPraHUYECKHUX
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BE€IICCTB

Tema 3.2. dusuko- [Tpaktuaec- | OK 01, OK 02 | Huddepermuporan- | OK 01, OK 02
XUMHYECKHE KH€E 3aJ]aHus JIP 5,910 HBIN 3a4eT JIP 5,9,10
CBOICTBA TecroBbie
HEOPraHUYECKUX 3a/laHus
BCIICCTB
Tema 3.3. | IIpaktuuec- | OK 01, OK 02, | Huddepenuuposan- | OK 01, OK 02,
IIpousBoacTBO KM€ 3a7aHus OK 04 HBIN 3a4eT OK 04
HEOPraHUYECKUX TecToBrie JIP 5,9,10 JIP 5,9,10
BEILIECTB. 3HAUCHUE U 3a/1aHus
NpUMEHEHHE B OBITY
Y Ha MPOU3BOJICTBE
Tema 4.1. | [Ipaktuuec- OK 01 Huddepenuuponan- OK 01
Knaccudukanus, K€ 3aJJaHus JIP 5,9,10 HBIH 3a4eT JIP 5,9,10
CTpOCHHE u | TecroBsie
HOMCHKJIATypa 3a/laHus
OpraHHYECKUX
BCIICCTB
Tema 4.2. Cgoiictea | [Ipaktuuec- | OK 01, OK 02 | Huddepenuupoan- | OK 01, OK 02
OpPTaHUYECKUX KUe 3aJlaHus JIP 5,9,10 HBIH 3a4eT JIP 5,9,10
COETMHEeHUI TecTtoBbIE

3a/laHus
Tema 4.3. [Tpaktuuec- | OK 01, OK 02, | Huddepenuuposan- | OK 01, OK 02,
Opranuueckue KM€ 3a7aHus OK 04 HBIN 3a4eT OK 04
BEIIlECTBA B | TecToBrie JIP 5,9,10 JIP 5,9,10
KU3ZHEICATSIIEHOCTH 3aJIaHus
YenoBeKa.
ITponsBoACTBO M
MPUMEHEHNE
OpPTaHWYECKHUX
BEIIIECTB B
TIPOMBINIIIICHHOCTH
Tema 5.1. | IIpaktuuyec- | OK 01, OK 02 | Jduddepenuuponan- | OK 01, OK 02
Kunernueckue KHe€ 3aJ]aHust JIP 5,9,10 HBIH 3a4eT JIP 5,9,10
3aKOHOMEPHOCTH TectoBble
MPOTEKAHUS 3aJIaHus
XUMHYECKHUX
peakuui
Tema 5.2. | Ilpaktuuec- | OK 01, OK 02 | Huddepenuuposan- | OK 01, OK 02
TepMoguHaMu4ecKkue | Kue 3adaHus JIP 59,10 HBIHN 3a4eT JIP 59,10
3aKOHOMEPHOCTH TectoBbIe
MIPOTEKAHUS 3aJIaHus
XUMHYECKHUX
peaKkui.
PaBHOBeCue
XUMHUYECKHIX
peakuui
Tema 6.1. | Ilpaktuuec- | OK 01, OK 02, | duddepenuuporan- | OK 01, OK 02,
JucnepcHbie CUCTEMBI | KH€ 3adaHUs OK 07 HEBI 3a4eT OK 07
u (axTopsI ux | TecToBbie JIP 5,9,10 JIP 5,9,10
YCTOWYUBOCTH 3aaHuA
Tema 7.1. | Tlpaktuuec- | OK 01, OK 02 | Juddepenuuporan- | OK 01, OK 02
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OGHapyxeHue KHe 3aJ]aHus JIP 59,10 HBIN 3a4eT JIP 59,10
HEOPTraHUYECKUX TecroBbie

KaTHOHOB 1 aHUOHOB 3aJaHus

Tema 7.2. | Ilpaktuuec- | OK 01, OK 02 | Huddepenuuporan- | OK 01, OK 02
OOGHapyxeHue KHE 3aJ]aHusI JIP 5,9,10 HBIN 3a4eT JIP 5,9,10
OPTraHUYECKHUX TecroBbie

BCIICCTB OTIACJIbHBIX 3aJaHuA

KJIacCOB c

HCITOJIb30BaHUEM

Ka4ueCTBEHHBIX

peakumit
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2. OI[BHO‘IHBIC CpeacTBa AJd NPOBEACHUA TEKYHICro KOHTPOJIA YCII€BA€MOCTH

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),
Hutpuz 6apus, okcuna prytu (1), okcun cypemsl (V); okeun menu (1), xmopun pryru (II), autpun
KaJIus, CHJIUIMJ MarHus, TUApu] amoMuHus, cynbdun cBunua (1), 6pomun muHKa, OKCHA
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 B3aumopeiictuu {40; 20; 35} r cmecu {cepeOpa U IIMHKA; [TMHKA ¥ MEJIH; MEIN 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 OKUCIUTEIFHO-BOCCTAHOBUTEIIBHYIO PEAKIIHIO

{Mn0O2 + H2SO4 = MnS0O4 + 02 + H20;

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

KCIO3 + S = KCl + SO2} meToaoM 351eKTpOHHOTO OanaHca; OnpeAenuTe OKUCIUTENb U
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. Boixon agupa npumure paBabIM 80% OT TEOPETUUECKH BO3MOMXHOTO.

6. Kakum peakTHBOM MOXXHO OTJIMYHUTH TJIHMLEPHH OT I0K03bl? CocTaBbTe ypaBHEHUE
Ka4eCTBEHHOHW peakiuy s 0OHApyKEHUs] MHOTOAaTOMHBIX CIIMPTOB Ha MPHMEpPE TIIUIEpUHA.

7. C 1OMOIIBI0 KaKOTO pPeakTUBa MOKHO pacrno3Harh rajgorenun-uonsl (Cl-, Br-, 1-)?

CocraBpTe ypaBHEHHUSI Kaue€CTBEHHBIX pEaklUi B MOJEKYJISPHOW U MOHHOW (opMmax. YKakurte
MIPU3HAKU PEAKLUN.

Kpurepun onenuBanus:

OneHKka «OTJIMYHO» BBICTABIIAETCS OOYydYaIOUIEMYyCs, €CIU IPaKTHYECKOe 3aJaHue
MPAaBWJIBHO PELICHO, IPUBEEHA MOAPOOHAsI apIryMEHTAIMs CBOETO PEIICHHUs, TOKAa3aHO XOpolliee
3HaHHME TEOPETUYECKHUX aCIIEKTOB PEIICHUS IPAKTHUECKOIO 3aJaHusl.

OneHka «XOpoILIO» BBICTABISAETCS O0OydYarolmemycs, €ciad MpaKTUYeCKoe 3ajaHue
IIPaBWJIBHO PEUIEHO, NPUBEIEHA JO0CTAaTOYHAas apryMEHTalUsi CBOETO PpEUICHMs], I10Ka3aHO
orpezieNIeHHOE 3HaHUE TEOPETUUECKOro MaTepuraa.

O1eHKa «y/I0BJETBOPUTEIbHO» BBICTABIISAETCS OOydYalOMIEMYCs, €CIH IMPaKTHYECKOe
3aJJaHUe YaCTUYHO MMeEET MPaBWIbHOE PEllIeHUE, apIyMEHTAIUs He MOJIHAsA, He MTPOCIIeKUBAETCS
3HaHHME TEOPETUUECKOI0 MaTepraa.

OneHka «Hey/10BJIETBOPUTEIbLHO» BBICTABIISIETCST 00yUalOLIEMYCsl, €CIIU MPAKTUYECKOEe
3aJjaHKe PELIeHO HEBEPHO, OTCYTCTBYIOT HEOOXOMMBbIE 3HAHUS TEOPETHUECKOT0 MaTepHara.

2.2. TecToBBIC 3a1aHUS
Brib6epute 01H NpaBUIIbHBIA OTBET:
1. Atombl C u Si UMEIOT OJTUHAKOBOE YHCIIO:
A) HEHTPOHOB B si/Ipe
b) sHepreruueckux ypoBHei
B) a51eKTpOHOB 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) MOHHOM

b) koBasieHTHOH TTOJISIPHOM

B) xoBanieHTHOI HEMOISIPHOM

I') MmeTammaeckoit

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

A) HOMepy nepuoa

b) Homepy rpynmsl

B) nopsinkoBomy HOMEpY

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

A) MOHHAsi XUMHUYECKasi CBA3b

B) xoBaneHTHas MOISIpHAst XUMHUYECKAs! CBS3b

B) xoBaneHTHas HEMOsIpHAsE XUMUYECKasl CBSI3b

7. {cBsi3p, oOpazoBaHHasi 3a cueT OOpa3OBaHUS OONIMX OJJIEKTPOHHBIX Tap; CBS3b,
o0Opa3oBaHHas 3a c4eT 00O0OIECTBIEHHUS BaJICHTHBIX 3JIEKTPOHOB; CBsI3b, 00pa30BaHHAs 3a CUET
AIIEKTPOCTATUIECKUX CHJI IPUTSHKCHNUS } HA3bIBACTCS

A) HOHHOM

b) metannuueckoi

B) xoBanentHoit

8. {B mopsnke BO3pacTaHUs METAJUIMYECKUX CBOICTB; B MOpSAJAKE YOBIBaHHS paguyca
aTOMOB; B  TOpSAKE  BO3pacTaHUs  KHUCIOTHBIX  CBOWCTB  JIETYYMX  BOJOPOJHBIX
COEITMHEHUH } 3JIEMEHTHI PacIOJI0KEHBI B PSAY

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) obmrast popmyna neTydero BoiopoaHoro coequnenus RH4

b) He 00pa3yroT neTyunx BOJAOPOAHBIX COEAMHEHUMN

B) 1o 3aBepiieHns SHEPreTHIECKOTO YPOBHS HE XBAaTAET TPEX ANEKTPOHOB

10. Cpenu BemecTB, ykazaHubsix B psagy {NH3, O2, HCI, SO2; CaO, HNO3, Cl12, CO2;
H2S04, HI, CuCl2, CH4, NH3}kxonu4ecTBO COEAMHEHMII C KOBAJICHTHON MOJSPHON CBS3bIO
paBHO

A) Tpem

b) nBym

B) uetbipem

11. Xumuueckas CBsA3b B MOJICKYJIaX {030Ha W XJIOPHJA KaJIbIUS; CEPHOU KHUCIOTHI U
XJIOpHJIa aMMOHUST;, CEPHON KHUCIIOTHI U 030HAa} COOTBETCTBEHHO

A) KoBaJIeHTHAas TOJISIPHAst U MOHHAS

b) xoBaneHTHas MoNIIpHAs ¥ KOBAJICHTHAS HETOJISIpHAS
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B) xoBaneHTHas HenoJsIpHasi U NOHHAs

Kpurepuu onenuBanus:
O1eHKa «OTJMYHO» BBICTABIIAETCS 00yUaroIeMycs, €CIM OH IIPaBUIbHO OTBETHII Ha 90-

100% ot o011ero yuciia BONPOCOB TECTOBBIX 3aaHHIA.

O1eHKa «XOPOII0» BBICTABIISCTCS 00YYaIOMIEMYCsl, €CJIM OH TPaBWIBHO OTBeTWI Ha 70-
89% oT 00111eT0 YKCIIa BOIPOCOB TECTOBBIX 3aaHHIA.

O1eHKa «yTOBJIETBOPUTEIBHO» BBICTABISCTCS OOYYAIOIIEMYCs, €CIIH OH MPaBUIBHO
orBetri Ha 50-69% 0T 001Ier0 Yriciia BOMPOCOB TECTOBBIX 3a/IaHUN.

O1cHKa «HEYT0BJIETBOPUTEIBLHO0» BBICTABIISICTCS 00YYArOIIEMYCs, €CITH OH MPAaBHIBHO
oTBeTHI MeHee ueM Ha 50% oT o011ero 4yncia BOIPOCOB TECTOBBIX 3aaHUN.
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3. OneHo4YHbIe CpeACTBA 1JIsl POMEKYTOYHOM aTTecTAlNU

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-metrnOyTanon-1

3. Bemecto, umeroniee Gpopmyny CH2=CH2 na3biBaeTcs:

1) Tomyon

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 XapaKTEpHA peaKIys:

1) mpucoenunenus H2

2) XJIOpUpPOBaHMSI HAa CBETY

3) obecuBeunBanus pactBopa KMnO4

4) nonuMepu3auu

6. MeTanon pearupyer c:

1) HaTpuem

2) BoJO#

3) BogopoaoM

4) MeTaHOM

7. YKCyCHasl KACJIOTa BCTYIAET B PEAKIIUIO C:

1) AgNO3

2) NaCl

3) Na2C0O3

4) H20

8. BepHbl 11 yTBEPKACHHUS:

A. AMUHBI IPOSIBIISIFOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI IPOSIBIISIOT TOJBKO 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) peakuueil 3amelieHus1, IPOTEKAIOUIEN 110 paJUKAIbHOMY MEXaHU3MY

2) peaknuei mpuCcoeTUHEHHS, TPOTEKAIOMIEH TT0 PaJUKaTIbHOMY MEXaHU3MY

3) peakuuell 3amMeleHus], IPOTEKAOIEH 10 HOHHOMY MEXaHU3MY

4) peakmueil MpUCOSTUHEHNS, TPOTEKAIONIEH TT0 HOHHOMY MEXaHH3MY

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 MEXAY HA3BaHMEM BEIECTBA M KiIaccoM (TPYIIO)
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 coeuHEeHHI

1) omHOATOMHBIE CTUPTHI

2) yrieBojipl

3) kapOOHOBBIE KUCIIOTHI

4) apoMaTU4ECKHUE YIIIE€BOAOPOIbI

5) HenpeAenbHbIe YTIEBOA0POIbI

6) npenenbHbIE YIIIEBOAOPO/IbI

12. B cxeme npeBpalieHuit

15000C Cakt +Br2

CH4 — X1 — 6en3on — X2

BemecTBaMu X1 1 X2 COOTBETCTBEHHO SIBJISIFOTCS:

1) anetunen

2) 3THIIEH

3) 6pombeH3on

4) xnopOeH30

5) penon

6) IUKJIOTEKCaH

13. Onpenenure MonekymIsipHylO (HopMyrTy BemiecTBa, coiepxaiero 37,5% yriaepona,
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 BOJIOpOJA MOTpedyeTcst mist oOpazoBanust 10,2 T 3TUIOBOTO CIIUpTa
U3 alleTalibJIeTuia, €CIU BhIXO NPOAYyKTa peakiuu coctasisiet 80%?

1)6,2 n

2)3,1n

3)12,75 n

4)11,2 7

Kpurepun onenuBanus:

O1eHKa «OTJIMYHO» BBICTABISETCS O0yYaroImeMycs, €CIIi OH MpaBWIbHO OTBeTHI Ha 90-
100% ot o011ero yncia BONPOCOB TECTOBBIX 3aJaHUM.

O1eHKa «X0POII0» BHICTABISIETCS 00Y4aroLEMyCsl, €CJIM OH MPaBUIIbHO OTBETHII Ha 70-
89% ot 0011ero yncaa BONPOCOB TECTOBBIX 33aHUH.

O1eHKa «ydOBJIETBOPUTEJIBHO» BBICTABIACTCS O0YYaIOLIEMYCs, €CIM OH IPaBUIBHO
orBet Ha 50-69% OT 0011Ier0 Yriciia BOMPOCOB TECTOBBIX 3aJaHUM.

O1eHKa «Hey/I0BJIeTBOPUTEIbHO» BBICTABIACTCS 00YyYaroLIEMYCs, €CIIM OH IIPABUIBHO
oTBeTHI MeHee ueM Ha 50% oT o0I11ero 4ncia BOMPOCOB TECTOBBIX 3a/1aHUI.
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