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1. OBIIASI XAPAKTEPUCTUKA PABOYE TPOTPAMMBI YUEBHO
TV CHUILIAHBI

1.1. MecTo AUCUMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeIbLHOM
NpOrpaMMBbl:

VYyeOHast guciuIuiMHa «XUMHUS»  SBISETCA  00s3aTENIbHOM  YacThIO
o01reo0pa3oBaTebHOTO IMKJIAa OCHOBHOM 00pa3oBaTesibHOM MpOTpaMMbl B
cootBerctBUM ¢ @DI'OC mnmo cnemumansHocTH: 38.02.03  OnepaumonHas
NEATEIIbHOCTh B JIOTUCTUKE (TIO OTPACTISIM).

ObmeoOpa3oBaTenibHas JAUCHUIUIMHA «XHUMHsD H3ydaeTcss Ha 0a30BOM
ypOBHE B  0O0IIE0Opa30BaTE€bHOM  IIMKJIE Yy4€OHOro IUJIaHa  OCHOBHOM
npo(ecCHOHANBHON  00pa30BaTENbHOW  MPOrpaMMbl  YKPYIMHEHHBIX TPyl
CIIEUAIBHOCTEM.

TpynoeMkocTh TUCHUTUIMHBL «XUMHs» HAa 0a30BOM YpPOBHE cocTaBisieT 34
yaca, U3 KOTOpbIX 28 yaca — 0a30Bblii Monynb (6 pa3nenoB) U 6 4YacoB —
npukiIaaHod moayiab (1 pasmen), BKIIOYAIOMMNA MPAKTHUKO-OPUEHTUPOBAHHOE
coJiep>KaHre KOHKPETHOM CIEeUaIbHOCTH WIIA MTPOQPECCUHU.

[IpuknagHoit MOIYNIb BKJIIOYAET OJUH pasnen. Paszmen 7 «Xumus B ObITY U
MIPOU3BOJICTBEHHOM AESATEIBbHOCTH YEIOBEKA» PEaJu3yeTcsl Ha MaTepuaje KeucoB,
CBSI3aHHBIX C DKOJIOTUUECKON 0€30MMaCHOCTHIO M OIICHKOM MOCIIEICTBUM OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEIHLHOCTH.

1.2. lesu ¥ muIaHUPYyeMble Pe3yJIbTAThI 0CBOEHHUS TUCIIUTIJIMHBI:

DopMUPOBaHUE y CTYJECHTOB MPEACTABICHHS O XUMHUYECKOU COCTABIISAIOIICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpAa KAaK OCHOBBI TMPHUHSITHUS PEIICHUN B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOTO TMOBEACHUS B
MIPUPOTHOM Cpele.

3amaun TUCUMILUIUHBI:

1) chopmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYCCKUX
IIPOLIECCOB M SIBJICHUM B OKPYXAKOWLIEH Cpeae, LEJIOCTHOM Hay4YHOHU
KapTUHBI MUPA, B3aUMOCBSI3H U B3aUMOJICHICTBUS €CTECTBEHHBIX HAYK;

2) pa3BHTh YMEHHUS COCTABIATH POPMYIIBI HEOPTAHUYECKHX M OPraHHMYECKUX
BEIIIECTB, YPAaBHEHUS XWMUYECKHX PEaKIHid, OOBICHATH HX CMBICI,
HMHTEPIPETUPOBATH PE3YJIbTATHl XUMUUECKUX IKCIIEPUMEHTOB;

3) chopmupoBaTh HABBIKM  TPOBEACHHS  NPOCTCHINMX  XHUMHYECKUX
AKCIIEPUMEHTAJIBHBIX ~ UCCIEAOBAHMM € COOJIIOJIGHHEM  IPaBUI
Oe3zomacHoro  oOpamieHusi C  BellecTBaMU U JIaDOpaTOPHBIM
000py10BaHUEM;

4) pa3BHTh YMEHHE HCIOJIb30BaTh WHGOPMAIIUIO XUMHUYECKOIO XapakKTepa
U3 Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh  yMEHHE  NPOTHO3UPOBATh  MOCICACTBHS  CBOCH
NEATeIbHOCTY U XHMHYECKUX  MPUPOIHBIX, OBITOBBIX U
MIPOU3BOICTBEHHBIX IIPOLIECCOB;



6) chopMupoBaTh IOHUMAaHWE 3HAYUMOCTH JOCTHDKEHUH XHMHYECKOU
HAyKU M TEXHOJOTHH ISl pa3BUTHS COIMAIBLHOM W MPOU3BOJICTBEHHOM
cdep.

Oco6o¢ 3HaYeHUE NUCITUILIMHA UMEeeT IPH (POPMHUPOBAHUHU U PA3BUTHUHU TNPHU

OCBOCHUHU JUCHUILUIMHBI POPMHUPYIOTCS:
- JAYHOCTHBIC kKoMneTeHuu- JIP04, JIP13, JIP14

Oco0oe 3HaueHne TUCUUIUIMHA UMEET IPU (POPMUPOBAHUM U PAa3BUTUU IPH
OCBOCHUHU JUCHUILUITMHBI POPMHUPYIOTCS:
- JAYHOCTHBIC kKoMneTeHmu- JIP04, JIP13, JIP14

Koanl Ilinanupyemblie pe3yibTaThl 0CBOCHUS TUCHMUILIMHBI
pe3yaibTaToB BKJIIOYAIOT:
JIP 04 [IposBnsromMiA M JEMOHCTPUPYIOIIUM YBaXXEHUE K TPYIAY

YeJI0BEKa, OCO3HAIOUINI IEHHOCTh COOCTBEHHOTO TpyJa U TpyAa
OPYruX JOAeH. OKOHOMHYECKH AKTUBHBINA, OPUEHTUPOBAHHBIN
HA  OCO3HaHHBIM  BBIOOPp  cdepbl  MpodecCuoHAIBHON
NEATEIbHOCTH C YYETOM JIMYHBIX O KMU3HEHHBIX IUIAHOB,
noTpeOHOCTE  CBOEH  CeMbH, POCCHUHCKOro  0oOIecTBa.
Brlpaxkaronmuii  OCO3HAaHHYIO TOTOBHOCTb K  ITOJYYEHHIO
MpO(ECCUOHATIBHOTO oOpa3oBaHus, K HEIMPEPHIBHOMY
00pa30BaHUIO

B TEUEHHE XKU3HU J[eMOHCTPUPYIOIIUKA MO3UTUBHOE OTHOILIECHUE
K PEryJMpOBaHUIO TPYAOBBIX OTHOIIEHHU. OpUEHTUPOBAHHBIN
Ha camMo00pa3oBaHUE U MPOPECCUOHAIBHYIO MEPENOATrOTOBKY B
YCIIOBUSAX CMEHBI TEXHOJOTHYECKOIO YKIIAJa U COMYTCTBYIOIIHUX
couuanbHbIX mnepemeH.  Crpemsumiicss kK (OpPMUPOBAHHIO B
CETEBOM cpene JUYHOCTHO " po(hecCuOHANBHOTO
KOHCTPYKTHUBHOTO «IIM(POBOTO ClIeay

JIP 13 HemoHCcTpupyomuii ymenue 3QGheKTUBHO B3aMMOJICHCTBOBATH B
KOMaHie, BECTH TUAJIOT, B TOM YHCJIE C UCIOJIb30BAaHUE CPE/ICTB
KOMMYHHKAIAH

JIP 14 JIeMOHCTpUpPYIOIIMM  HABBIKM aHalW3a MW  UHTEpIpeTanuu

uH(pOpMAaIUU U3 PA3IMYHBIX UCTOYHUKOB C YYETOM HOPMATHUBHO-
IIPABOBBIX HOPM

n oomme komnetreHmu. OK 1, OK 2, OK 4, OK 7, IIK 1, TIK 2.

B pamkax mporpamMmbl yaeOHON AUCIMILTAHBI 00YJarOIIUMUCS OCBAHBAIOTCS
JMYHOCTHBIE, METANpPEAMETHBIE W TPEIMETHBIC PE3yJIbTaThl B COOTBETCTBHU C
tpeboBanmsiMu OI'OC cpennero o6mero oopa3oBaHusl.

KO)I u HnaHpreMbIe PE3YJIbTAaThl OCBOCHUS NUCIHHITIINHBI

HAaMMEHOBaHUE O6mue | Tucuumnunapusie (IIpegMeTHbIe)




bopmMHpyeMBbIX
KOMIIETEHITNI

OK 01. Boibupats
CITIOCOOBI PeIIICHUsI
3a/a4y
npodecCHOHATEHOM
JESTEILHOCTH
MIPUMEHHUTEITHHO

K pa3IMYHbIM
KOHTEKCTaM

B yactu TpynoBoro BocriMTaHus:
- TOTOBHOCTH K TPyAy,
OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYI0TIO0HE;

- TOTOBHOCTb K AKTUBHOMU
JESITETIHHOCTH TEXHOJIOTUICCKOM
M COIMAIBHON HANpaBICHHOCTH,
CHOCOOHOCTh VHULIUUPOBATD,
IUTAHUPOBATH u
CaMOCTOSITENIbHO  BBITIOJIHATH
TaKylo JIeITeIbHOCTD;

- UHTEpeC K  Pa3IMyYHBIM

chepam npodeccruoHaIbHON
NeSITeIbHOCTH,

OgnazieHrie YHUBEPCATbHBIMU
Y4EOHBIMU MO03HABATEITLHBIMU
JIEHCTBUSMMU:

a) 0a3oBbIC JIOTHUYECKHE
JIEUCTBUA:

- CaMOCTOSITEITHHO
(dopMyaMpoBaTh u
aKTyaJIM3UpPOBaTh npo0iemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABJIMBaTh CYIIECTBCHHBIN
NpU3HAK WM OCHOBaHUS IS
CpaBHCHHMS, Kiaccupukamuu u
000011IeHHS;

- ONpeNeyiTh LIETH
NEATENHLHOCTH, 3a/1aBaTh
mapamMeTpbl W KPUTEPUU UX
JIOCTHIKEHHUS,

- BBISBJIATH 3aKOHOMEPHOCTH U
TIPOTHUBOPCYUHSI B
paccMaTpHBaeMBbIX SIBIICHHSX;

-  BHOCHUTb KOPPEKTHBHI B

JIEATEIILHOCTD, OLICHMBATh
COOTBETCTBUE PE3YJILTATOB
LCIISIM, MOCJIC/ICTBUN
JIESITCIILHOCTH;

- pa3BUBATh KpEaTUBHOE

- BJIAJIETh CHCTEMOM XHUMHYECKHX
3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAraloIIe ITOHATHUSA
(XMUMMYECKUU  DJIEMEHT,  aToM,
AJIEKTPOHHAsT 000JI0YKa aToma, S-,

p-,  d-onekrpoHHBIE  OpOWTANIH
aTOMOB, HIOH, MOJIeKYJIa,
BAJICHTHOCTb,

QJIICKTPOOTPHUIATCIIbBHOCTL, CTCIICHb
OKMCJICHMA, XHMHYCCKasd  CBA3b,
MOJIb, MOJIpHad Macca, MOJ'IHpHBIﬁ

o0beM, YIJIEPOIHBIM CKEJIET,
(GyHKUIMOHANBHAS TPYIIa, pajuKall,
MU30MEpHs, H30MEPBHI,

TOMOJIOTHYECKHHA PpsAll, TOMOJIOTH,
VIIEBOJAOPOAbL,  KHCIOpOA- U
a30TCOoAEpIKaIIIe COEJIMHEHUS,
OMOJIOTUYECKH aAKTUBHBIC
BemecTBa  (YIJIEBOIbI,  KHUPBHI,
OelKku),  MOHOMEp,  HOJUMeEp,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE

COCIMHEHHS], KpHUCTaJUIMYECKas
pelieTka,  THUIbl  XMUMHYECKUX
peaKunit (OKUCIUTETBHO-
BOCCTAHOBUTENBHBIE,  JK30- U
SHAOTEPMUYECKHE, peakuun
WOHHOTO  OOMeHa),  pPacTBOp,
AIIEKTPOJIUTHI, HEBJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAST  TUCCOLIMALIMS,
OKHCIIUTENb, BOCCTaHOBUTEIb,
CKOpPOCTb XHMHWYECKOW PpEaKLUH,
XUMHUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI  (TEOpUss  XUMHYECKOTO
CTPOEHHSI OPraHWYECKUX BEILECTB
AM. bytneposa, TEOPUS
ANEKTPOIUTHYECKON JTUCCOLMALINH,
nepuonnuecku  3akon .M.
MeHnpneneeBa, 3aKOH COXPAaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3bIK ~ XUMMH,
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MBIIJICHUE npu
YKU3HEHHBIX MPOOJIeM
0) 0a30BbIC HCCIIEIOBATEIILCKUE
JIEUCTBUS:

- BJAJIeTh HaBBIKAMH Y4E€OHO-
VICCJIEN0OBATEIILCKOW U MPOEKTHOM

peleHun

JeATEITBHOCTH, HaBbIKAMU
pazpereHust mpooeM;

- BBISIBJISTH MIPAYHUHHO-
CIICZICTBCHHBIC CBSI3H 1
aKTyaJTU3UPOBATh 3a/1a4y,
BBIJIBUTaTh THIIOTE3Y ee
pelcHus,

- HAaXOmUTh apryMEHThI JUIA
JI0Ka3aTeIhCTBA CBOHIX
yTBEPIKICHHH, 3aJ1aBaTh
napaMeTpsbl U KpUTEPUHU
pEIICHNUS;

- QHAIM3UPOBATh  TOJYYCHHBIC
B XOJIE pCIOICHUS  3aJaud
pE3yJIbTAaTHI, KPUTHUCCKU

OLICHMBATb HUX JOCTOBCPHOCTD,
IIPOrHo3npoBarb HMU3MCHCHUS B

HOBBIX YCIIOBHSIX;
- yMETh TIEPEHOCUTH
3HaHUS B  II03HABATEIILHYIO
U TPaKTHYECKyl  o0jacTH
JKH3HEIEITEIIbHOCTH;

- YMETh UHTETPUPOBATH
3HAHUS u3 pa3HbIX
MIPEIMETHBIX 00JIacTel;

- BBIABUTATH HOBBIE WJIEH,
npeyIaraTh OpPUTHHAITLHBIC
TIOJTXO/IbI U PEIIICHHSI,

- CITOCOOHOCTh 150
MCITOIL30BaHUS B

MMO3HABATEILHOM U COIIMAIILHOM
ITPAKTUKE

(dakToJIOTUUECKHE  CBEJEHUS O
CBOMCTBAX, COCTaBE, MOJIYYCHUH U
0e30macHOM HCITOJIb30BaHUHU
BOKHEHIIINX HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JIeATEIILHOCTH
YeJI0BEKa;

- YMETh BBISBJISATH XapaKTEPHbBIC
MPU3HAKK W U3YYCHHBIX MOHSITUM,
MIPUMEHSATD COOTBETCTBYIOILIHE
MOHATHSA TIPU ONMUCAHWUU CTPOECHUSA
M CBOMCTB HEOPraHUYECKUX U
OPTaHUYECKHUX BEIIECTB W  HX
MIpEBpAICHUM; BBISIBIIATE
B3aMMOCBSI3b XMMHUUYECKHX 3HAHUM C
MOHATUSIMU W TIPEJICTABICHUSIMU
JIPYTUX €CTECTBEHHOHAYYHBIX
MPEIAMETOB;

- YMETh
HanMEHOBAaHUS
COEIMHEHUN

UCIOJIb30BATh

XUMHUYECKHUX
MEXTyHAPOJAHOTO
coro3a TEOPETUYECKOU u
MIPUKIIAHOM XUMHUH "
TPUBUAIIbHBIE HA3BAHUS BAKHEHIIINX
BEILIECTB (THIIEH, alleTUIIEH,
rIMiepuH, GeHosn, GopManbaeru,
YKCYCHas KHCJIOTA, TJIALIYH,
yrapHbld ra3, YIJIEKUCIIbIA Tas3,
aMMHaK, ramieHas U3BECTB,
HEramieHas M3BECTb, [HUTHEBAA
cola MW JIPyrux), COCTaBJIATh
bopMynbI  HEOPraHWYECKHX U
OpPraHMYECKHUX BEUIECTB, YPABHEHUS
XUMHYECKUX PEAKIHNM, OOBICHATH
ux CMBICTT; MOJITBEPKIATh
XapaKTepHbIE XUMUUECKUE CBOMCTBA
BEILIECTB COOTBETCTBYIOIIMMU
HKCIEPUMEHTAMU U 3aIllUCAIMHU
YPaBHEHHUN XUMHUYECKUX PEAKLINN;

- YMCTb yCTaHaBJIMBATb
MMPHUHAIJICKHOCTD HN3Yy4YCHHBIX
HCOPIraHNUYCCKUX U OPTraHUYCCKUX
BCIICCTB K OIpCACIICHHBIM

KJIacCaM W TPyNIlaM COEAWUHEHHUI,




XapaKTEpHU30BaTb HUX COCTaB H
BayKHEUIIINE CBOﬁCTBa; OIpCaCIIATb

BUJIBI XUMHAYECKIX cBsi3ei
(koBaJIeHTHAS, HOHHAA,
MeTaJTHIeCcKas, BOJIOPOIHAS),
THUTIBI

KPUCTAJUTHYECKUX pEIIEeTOK
BEIIIECTB; KJIacCU(DUITMPOBATH

XHUMHUYCCKHEC PEAKIIHH;
chopMupOBaTE TPEICTABICHUS: O
MaTepHAlbHOM  €IUHCTBE  MHPA,
3aKOHOMEPHOCTSIX U I03HABACMOCTH
SBJICHUN TPHUPOJBI; O MecTe U
3HAYCHHWH XWUMHA B  CHCTEME
€CTECTBEHHBIX HAyK M €€ pOJId B

o0ecrieueHuu yCTONYHUBOTO
pa3BUTHSA YeJIoBeYeCTBA! B
peleHAN npooieM

AKOJIOTUYECKOU, DSHEPreTUYECKON
M TIAIICBOM  O€30ITaCHOCTH, B
Pa3BUTUU MEAUIMHBI, CO3JIaHUU
HOBBIX MaTepHua’os, HOBBIX
HMCTOYHHUKOB SHEPTUH, B
o0ecreyeHnu paloHaIbLHOTO
MPUPOOTIOIB30BAHMS, B
(GhOpMHUPOBAaHHH MHUPOBO33PEHUS U
oOIelt KyJnbTyphl 4YeJlOBEKa, a
TaKXKe 9KOJIOTUYECKU
00OCHOBAaHHOTO  OTHOIICHHUS K
CBOEMY 3JI0POBBI0O WU IPUPOJHOMU
cpene;

- YMETh NPOBOAUTH PaACYETHl IO
XUMUYECKUM bopmynam 151
YPaBHEHUSIM XUMHUECKUX PEaKIIUil
C UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH (Macchl, oObema Tra3oB,

KOJINYEeCTBa BEIIECTBA);
UCMOJIb30BATh CUCTEMHBIC
XUMHUYECKUE 3HAHUS NJISl TIPUHSATHUS
peeHu B KOHKPETHBIX

JKU3HCHHBIX CHUTYyAIUAX, CBA3AHHBLIX
C BCHICCTBAMHU U X TPUMCHCHHUCM.

OK
HUcnonb3oBars

02.

B o0macty LEHHOCTHM HAy4YHOIO
MO3HAHUSI:

- YMCTh INIAHUPOBATH WU BBIIIOJHATH
XAMUYECKUM OKCIICPUMCHT




COBPEMEHHBIE
cpencraa TIOMCKA,
aHaM3a U
WHTEPIpETAIINN
uH(pOpMaIIUH, u
MH()OPMAIOHHBIC
TEXHOJIOTUH ISt
BBHITIOJTHEHUST  3a71a4
npodeCcCHOHATEHON
TEeSTETPHOCTH

- c(hopMHUPOBAHHOCTH

MHPOBO33PEHMS,
COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HaYKH "
0OILIIECTBEHHON

MPaKTUKH, OCHOBAHHOTO Ha
JIAAJIoTe KYJBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MecTa B

MOJIMKYJIbTYPHOM MHUPE;
- COBEPILICHCTBOBAHUE SI3bIKOBOM
U UYUTATEJIbCKOU KYJIBTYpPBl Kak

cpencTBa B3aUMOJICUCTBUS
MEXIYy JIIOAbMHU U TO3HAHUSA
MUpA;

- OCO3HAHHME LIEHHOCTU HAy4YHOU
JESTeIILHOCTH, TOTOBHOCTh
OCYIIECTBIIATL ~ TNPOCKTHYIO U
HCCIIE/IOBATEITBCKYIO
JeSITEIbHOCTh MHIUBUIYAJIbHO U
B IpyIIIE;

Ognaznenue YHUBEPCAIBHBIMU
y4eOHBIMU MO03HABATEIbHBIMU
JNEUCTBUSIMH:

a) pabora ¢ uHPOPMALMEH:
- BJIQJICTh HABBIKAMH TIOJTYYCHHUS
uHboOpMaAIM W3 HCTOYHHKOB
pa3HBIX THIIOB, CaMOCTOSITEIILHO
OCYIIECTBIIATh TIOWUCK, aHaJN3,

CUCTEMAaTHU3aLIUIO u
UHTEpIpeTanuo  UHPOpMaluu
Pa3TUYHBIX

BUIOB U (hOPM TIPEICTABIICHNS;

- CO3/1aBaTh TEKCThI B

pasnUYHBIX (OpMaTax C y4eTOM
Ha3HaueHus  wuHboOpMAIUKM U
IIENICBOM  ayJTUTOPUH, BHIOMpas

ONTUMAIIbHYO bopmy
MPEACTAaBICHUS U BU3yaIN3aIIH;
- OLICHUBATh JIOCTOBEPHOCTD,

JJETUTUMHOCTD I/IH(I)OpMaI_II/II/I, cc
COOTBETCTBHUC IMIPaBOBbLIM u
MOPAJIbHO-3THYCCKHUM HOPpMaM,

(npeBpaieHus OpraHUYeCKUX
BEIIIECTB npu HarpeBaHuH,
MOJIyYCHHE JTUJIEHA W HU3YYCHHE
€ro  CBOWCTB,  KayeCTBEHHbIC

peaKIuy Ha aIBICTHIBI, Kpaxmal,
YKCYCHYIO KHCIIOTY; JICHATypaIys
OENIKOB MpHU HArpeBaHUU, LBETHHIC
peakuuu  O€JIKOB;  MPOBOJUTH

peaxkiuu HMOHHOTO oOMeHa,
OTIPEIETIST cpeny BOJTHBIX
pacTBOPOB, KauyeCTBECHHBIE

peakiuu Ha cyibdar-, kapOoHaT-
U XJOPUI-aHUOHBI, HAa KATHOH

aMMOHUS; penarb
AKCIIEPUMEHTAIBHBIC  3a7a4d 110
TeMaM "Metabl" u

"Hemeramibl") B COOTBETCTBUU C
NpaBUJIaAMH TEXHUKHA O€30MacHOCTU
npu oOpallleHWu C BEIeCTBaMU U
7a00paTOpHBIM  00OPYJOBAHUEM;

HpPE/ICTaBIATh pe3yIbTaThl
XUMHUYECKOTO  DKCIEpUMEHTa B
bopme 3anucu ypaBHEHUI

COOTBETCTBYIOIIIMX  PEAaKUUd U
(bopMyIHpOBaTh BHIBOJBI HA OCHOBE
JTUX PE3YyJIbTATOB,;

- YMETh aHAJIM3UPOBATH
XUMHUYECKYIO uHGOPMAIIHIO,
MOJTyJaeMYTO u3 Pa3HBIX

MCTOYHHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb HHTEpHET

apyrue);

- YMETh TIPOBOJWUTH PACUYETHI TIO
XUMUYECKUM dbopmynam u
ypaBHEHUSIM XUMUYECKUX
peakiui ¢  UCHOJIb30BAHUEM
(bHU3UIECKUX BEJIMYMH,

XapaKTEepU3yIOIIUX BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MAcCHhl,
o0beMa (HOpPMaJlbHBIE  YCIIOBHA)
ra3oB, KOJIMYECTBA  BEILECTBA;

UCII0JIb30BATh CUCTEMHBIE
XUMHUYECKUE 3HAHUSA JIJIs] IPUHSITHS
pelIeHui B KOHKPETHBIX
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UCTIONIb30BaTh CpencTBa
MHPOPMAITMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIA B peleHnn
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX ~ 337ad ¢
COOJTIOZICHUEM TpeOOBaHUI
SPrOHOMHMKH, TEXHUKH
0C30I1acCHOCTH, TUTHUCHEI,
pecypcocOepekeHus, MPaBOBBIX
U OTUYCCKUX  HOPM, HOPM
uH(}OpMaAITMOHHOM
0e30I1aCHOCTH;

- BJIA/ICTh HaBBIKAMU
pacrio3HaBaHUSI W 3aIlIUTHI

uHpopMauu, UHPOPMAITUOHHON
0€30MacHOCTH JIMYHOCTH

KHN3HCHHBIX CUTyanuAax,
CBJA3aHHBIX C BCHICCTBAMH H HX
IMPUMCHCHHUCM

OK 04 3¢ddextuBHO

B3aNMOJICHCTBOBATh

u

paboTaTh B
KOJIJIEKTUBE

Y KOMaHe

- TOTOBHOCTh K CAMOPA3BUTHIO,
CaMOCTOSITEIIbHOCTH
CaMOOIIPEEIICHUIO;
- OBJIAJICHUE HABBIKAMH y4€OHO-
HCCIIEIOBATENIbCKOM, TPOEKTHOU
U COLIMAJILHOM JIESATEIbHOCTH;

OBJIaJICHUE YHHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU
JICUCTBUSIMHU:

0) coBMecTHas JIeSITEIHbHOCTD:

- TOHHMMaTh U UCIOJb30BaTh
MPEUMYIIECTBA KOMAHIHOW U
WHIUBUTyJIbHON PabOTHI,

- INPUHUMATH L€ COBMECTHOU
NeSATEeIbHOCTH, OPTaHU30BBIBAThH
U KOOPAUHUPOBATH JIEUCTBUS
JOCTH)KEHUIO: COCTABJISAThH IJIaH
JNEUCTBUM, PACIIPEEIIATh POJIU C
y4€TOM MHEHHUM Y4YaCTHHKOB
o0cyXatb pe3ynbTaThl
COBMECTHOU paboTHI;

- KOOPAMHUPOBATh U BBIMOJIHSIThH
paboTy B YCJIOBHSX pPEabHOTO,
BUPTYaJIbHOTO U
KOMOWHHPOBAHHOIO
B3aUMOJICHCTBUS;

- YMCTD IUIaHUPOBATH W BBIIIOJIHATD

XUMHYCCKAN AKCIIEPUMEHT
(mpeBparieHus OpraHUYECKUX
BCILIECTB npu HarpeBaHuH,
MOJIyYeHUEe JTUJICHA M U3y4YCHUE
ero CBOMCTB, Ka4ueCTBEHHBIC
pEeaKiMu Ha aJbJCTUbl, Kpaxmall,
YKCYCHYIO KHCIIOTY; JCHATypalus

OENKOB MPHU HarpeBaHWUM, I[BETHHIC

peakiuu  OEJNKOB;  MPOBOIUTH
peaKIu HMOHHOTO oOMeHa,
OTIPEIENIATh cpeny BOJIHBIX

pPacTBOPOB, KAUECTBEHHBIEC PEAKIIUU
Ha cynbdaT-, KapOOHAT- U XJIOPUA-

aHMOHBI, Ha KAaTWOH aMMOHHS;
pearb AKCIIEPUMEHTAIBHBICTIO
TEMaM "MeTtasuibl" T

"Hemertamibl") B COOTBETCTBUU C
NpaBUJIAMH TEXHUKU O€30MacHOCTH
npu oOpallleHUd C BEUIeCTBaMH U
7a00paTOpHBIM  000PYIOBAHHUEM;
NPEACTaBISATh pe3yibTaThl
XUMHUYECKOTO  JKCIIEPUMEHTa B
dbopme 3aIucH ypaBHEHHI
COOTBETCTBYIOIIIMX ~ PEAKIMA U
(OopMyJIMpPOBaTh BIBOJIbI HA OCHOBE




- OCYHICCTBJIATHL ITO3UTHBHOC
CTpAaTCTUYCCKOC IIOBCACHHC B

Pa3IMYHBIX CUTYaIIUsX,
TIPOSIBIISITH TBOPYECTBO
BOOOpaKeHHE, OBITH
UHUIIMATUBHBIM. OBnageHue
YHUBEPCATbHBIMU

PEryIsTUBHBIMU ACHCTBUSMH:
r) MNpUHATHE Ce0s W JPYrux
JIOJEH:

9THUX PE3YJIbTATOB

-  OpUHUMAThb  MOTHBBI U
apryMEHTBI JPYTUX JIIOACH Npu
aHau3e pE3yIbTATOB
NEATEIIbHOCTH;
- TpU3HAaBaThb CBOE IMPABO U
npaBoO Jpyrux JIOJEd  Ha
OITNOKH;
- pa3BUBaTh  CIOCOOHOCTH
NOHUMAThb MHUP C [O3UIUHU
JIPYTOro 4eJI0BEKa;
OK 07| B obmacti  3KOJOTHMYECKOTrO | - Cc()OpMUPOBATH MPEJICTABICHHUS: O
CopnelicTBOBaThH BOCIIMTAHMS: XUMHYECKOMN COCTaBJIIONICH
COXPaHECHUIO - c(hopMUpOBaHHOCTH €CTEeCTBEHHOHAYUYHOU KapTUHBI
OKpYKaroIIe cpepl, | SKOJIOTHISCKON KYJIbTYPBI, | MUpPaA, POJIM XUMUU B [O3HAHUU
pecypcocOepeKeHNI0, | TOHUMaHUE BIIUSIHUSA | SIBJICHUI MIPUPO/IBI, B
MPUMEHATh  3HAHMS | COUUAIBbHO-KOHOMUYECKUX GbOpMUPOBAaHMM  MBIIUICHUS U
00 WU3MEHEHHH | TPOIIECCOB Ha COCTOSIHHE | KYJIbTYpbI JIMYHOCTH, ee
KJIMMAaTa, TPUHIUIBI | IPUPOAHOM W COIMAIBHOM | PYHKIIMOHATBHON  TPaMOTHOCTH,
OEpEKITMBOTO Cpenbl, OCO3HAHHUE TJIO0ATBHOTO | HEOOXOMUMOW Ui PEIICHUS
IIPOU3BOJICTBA, xXapakTepa AKOJIOTUUYECKUX | TPAKTHUECKUX 3aaa4 u
3¢ HEKTUBHO npobJieM; 9KOJIOTUYECKHU 000CHOBAHHOTO
JICUCTBOBATH B | - TUIAHUPOBAHHE Y | OTHOIICHUSI K CBOEMY 37I0POBBLIO U
YPE3BbIYANHBIX OCYLIECTBJIICHUE  JCWCTBUA B | IPUPOAHOU CPELE;
CUTYyaIUsIX OKpY>Karoliel cpefie Ha OCHOBE | - yMETb  COONIIOaTh  IpaBUIIa
3HaHWS TeJed  YCTOWYMBOTO | DKOJIOTMYECKH  LEIeco00pa3Horo
Pa3BUTHSA YEJIOBEUECTBA; MOBeJIeHUsT B OBITY W TPYJIOBOM
- AKTUBHOE HETIPUATHE | ACATEIBHOCTU B IEJISX COXPAHEHUS
NEUCTBUM, TPUHOCSIIUX BPEJ | CBOETO 3/I0POBbsI U OKpYKarouen
OKpYKarolIEn Cpee; MPUPOJTHOM  CpPEpl;  YUHUTHIBATh
- YMEHHE  MPOTHO3UPOBATH | ONACHOCTH BO3JICUCTBUS HA >KUBBIC
HeOIaronpusiTHbIE OpraHUu3MbI OMpeIETICHHBIX
AKOJIOTUYECKUE MOCTIE/ICTBUS | BEILIECTB, MTOHUMAs CMBICTT
MPEANPUHUMAEMBIX  JIEUCTBUU, | ITIOKA3aTENsA MpEACIIbHON
MpeJOTBpaIIaTh UX; JIOITYCTUMOM
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- pacumpeHue OITbITa
JIeSITeIIbHOCTH 9KOJIOTHYECKOM
HaIpaBJIECHHOCTH;

- OBJIQJICHHE HaBBIKAMH Y4eOHO-
VICCJIEI0BATEILCKOM, IIPOEKTHOU U
COLIMAJILHOM JeITEIBHOCTH,

KOHIICHTPAIINH;

IIK 1 Ymern aHAJIM3UPOBATh | - YMETh YMTaTh 13, MHCTPYKLIHH,
TpeOOBaHUS TEXHUYECKOIO | METOANYECKUE PEKOMEHAALUHN IPH
3aJIaHus. BBITIOJTHEHUH 1a00paTOPHBIX,
3HaTh HOMEHKJIATYPY | IPAKTUYECKUX 3aJ1aHUM, PELICHHE
HEOPraHUYECKHUX U | IPAKTUKO-OPUEHTUPOBAHHBIX
OpPraHUYECKUX BELIECTB; | 3aJaHUN U KEHCOB
TpeOOBaHMSI  OXpaHbl  TPY.a,

MTOKAPHOM, MIPOMBINIJICHHOM,
HKOJIOTMYECKOI O€30I1aCHOCTU

IIK 2 YMeTsh: - YMETH HCII0b30BaTh
- WCHOJIb30BaTb METOABI U | HAMMEHOBAHUSA XUMHUYECKUX
pUeMbl (popManu3aluy 3aa4d; | COeIUHEHUN MEKTyHAPOIHOTO
- HWCIIONB30BAaTb METOABI M | COIO3a TEOPETUUECKOU 17§
IIPUEMBI AITOPUTMU3ALNH | IPUKJIIATHOU XUMHUU u
ITOCTABJICHHBIX 3a7a4; TPUBHAJIbHBIC Ha3BaHUSA
- HCNOJb30BaTh ITPOrPAMMHBIE | BAXKHEUIINX BEIIECTB;

NPOAYKTHl sl  Tpadu4ecKoro | - YMETH YCTaHAaBJIMBATh
0TOOpaXXEeHHUs AITOPUTMOB, MIPUHAJIEKHOCTD M3YyYEHHBIX

- YMEHHME YCTaHaBJIMBATh | HECOPraHUYECKUX U OPTAHUYECKUX
CBSI3M MEXIy CTPOCHHEM aTOMOB | BEILIECTB K OIIPEIEIICHHBIM

Y MOJIEKYJI U X CBOMCTBaMU;

- YMEHHE pelaTh MNPaKTUKO-
OpUEHTUPOBAaHHBIE  3aJaud  C
MIPUMEHEHUEM 3HaAHUU
QITOPUTMOB PEIICHHUS;

- YMEHHUE COCTaBJISITh aITOPUTMbI
pEIICHUSI  TEOPETUYECKUX U
MIPAKTUYECKUX 3a71a4;

- YMEHHUE NPaBUIBHO 0(OPMIISITH
OTYETHI 0 BBITIOJTHEHU U
nmabopaTopHBIX padoT;

- 3HAHWE U YMEHHE IMOCTPOECHUS
JIOTUYECKUX CXEM,
MOKAa3bIBAIOIIMX  B3aUMOCBSI3U
MEXAy  KlaccamMu  BEIIECTB,
MEX]TY CTpOEHUEM u
CBOMCTBaMM, MEXy CBOMCTBAMHU
u  crnocobamu  (oOmactsavu)

KJIacCaM U TpyIIaM COEIWHEHUU,
XapaKkTepu3oBaTb MX COCTaB U
Ba)KHEHIIIME CBOMCTBA;

- BJIAJIETH CUCTEMOU
XUMUYECKUX 3HAHUM (XUMHYECKUI
DJIEMEHT, aTOM, HOH, MOJIEKYJa,
BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCT,
(GbyHKIIMOHATBHAS rpynmna,
pagukan, U30MEpUsi, HN30MEPHI,
MOHOMEDP, MOJIUMEP, CTPYKTYPHOE
3B€HO, KPUCTAJUIMYECKAsl PELIETKA,
TUNBl ~ XUMHYECKUX  PEaKUHui,

pacTBop, AIIEKTPOIIUTHI,
HE3JIEKTPOJIUTHI,

ANEKTPOJIUTUYECKAS] AUCCOIUALIUS,
OKHUCJIUTEIb, BOCCTAHOBUTENb,

CKOpPOCTH XUMHYECKOMN pEaKuuu,
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NPUMEHEHHSI C HMCIIOJIb30BaHUEM
NPOrPaMMHBIX MPOIYKTOB IS
rpauuecKoro oToOpakxeHusI,

- TMPUMEHSTh CTaHAAPTHHIE
AITOPUTMBI B COOTBETCTBYIOIIUX
00J1aCTAX;

- TPUMEHATb HWHCTPYMEHTAPUI
IUIL CO3JaHUS W aKTyalu3alys
HCXOHBIX TEKCTOB MPOTPAMM;

- JOKYMEHTHPOBAThH
MIPOU3BEACHHBIC JICUCTBUSI,
BBISIBJICHHBIC ~ TIPOOJIEMBI U
crocoObl X YCTPAHEHUS;
3HaHUS:

- METO/IbI u IPUEMBI
dbopmanmzanuu U
AITOPUTMHU3ALINY 3a]1a4.

XUMHUYECKOE PABHOBECHE), TEOPUU
M 3aKOHBI,  3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3bIK  XUMUH,
(dakToIOornyecKkue CBEACHUS O
CBOMCTBax, COCTaBE, MOJYYCHUH U
0e3omacHOM UCIIOJIb30BAaHUU
BAKHEUIINX HEOPraHUYECKUX H
OpTaHUYECKUX BEIIECTB B OBITY U

MPAKTHICCKON JCATCIIEHOCTH
YEIIOBEKA,

- yMCHHE pelath IPaKTHKO-
OPUCHTHPOBAHHBIC TCOPCTHUCCKHE
3aJaHUsl HAa CBOKMCTBa, COCTaB,
MOJIy4CHHE u 6e3omacHoe
IPUMEHEHNE BEIIICCTB B

HpaKTI/I‘{GCKOﬁ ACATCIIBHOCTHU
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI




2.1. O0bem yueOHOH JUCHUNIMHBI U BBl Y4eOHOH padoThl

Bua yuye6Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/ibHOI NPOrpaMMbl Y4eOHOM

TUCHMILTHHBI 34
OcHOBHOE coJep:KaHue 28
BT. U..

TEOPETUYECKOE 00yUCHHE 12
MPAKTUYECKUE 3aHATHUS 10
n1abopaTopHbIC pabOTHI 6
IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COAECPKAHME 6
BT. 4..

TEOPETHYECKOE 00yUEHUE 2
MPAKTUYECKUE 3aHATUS 4
IIpome:xyTounas arrecrauus (anddepeHunpoBaAHHbII 1a

3a4er)
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2.2. TemaTu4yecKMid IJIAH U COIEePKAHNE YUe€OHOM JUCUUIIINHbBI

Koabl 001X KoMIeTeH it
(yka3zaHHbIX B pa3aede 1.2) u

JIMYHOCTHBIX
HaumenoBanue Conep:kanue yuyeOHOro marepuasa u GopMbl OPraHu3anuM JAesiTeJIbHOCTH Oo0bem MeTanpeaMeTHbIX,
pa3esnoB U TeM o0yuarwuuxcsi B yacax NpeIMeTHbIX Pe3yJbTaTOB,
¢GopMHPOBAHUIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NMPOrpamMMbl
1 2 3 4
Paszngen 1 OcCHOBBI CTPOEHMS BellecTBa 4
Tema 1.1. CtpoeHue aTOMOB XMMHMYECKHMX 3JIEMEHTOB M MPUPOIa XUMHYECKOM CBSI3HU. 2 JIPO4, JIP13, JIP14, OK 1, OK
Jlekyuonnoe 3anamus. 2,0K4,0K7
CoBpemMeHHasi MOJIeNTb CTpoeHUsT atoMa. CHMBOJIMUYECKUN SI3BIK XUMHH. XUMHYECKHMA
DJIEMEHT. OnexTpoHHas KoH(urypamus artoma. Krnaccudukamms XAMHYECKUX 1
9JIEMEHTOB (S-, P-, d-31eMenThI). BaneHTHBIC 3/IeKTPOHBL. BaleHTHOCTh. DIeKTpOHHAS
NpUpPO/Ia XUMHUYECKON CBSI3U. DJIEKTPOOTPULIATENIBHOCTh. BHIbI XUMHUYECKON CBSI3U
(KOBaJIeHTHAsI, HOHHAS, METAJUTMYECKAs, BOJOPOHAsS) U CIIOCOOBI ee 00pa3oBaHusl.
IlIpakmuueckoe 3anamus
Pemenne 3amanmii Ha HCHONB30BAHME XHWMHYECKOM CHMBOJIMKA U Ha3BaHUU
COCAMHEHUII 10 HOMEHKIAType MEXIYHapOJHOTO COH03a TEOPETUYECKOHM W
MIPUKJIATHOM XUMUHW ¥ TPUBUAIBHBIX HA3BAHUM JIJIs1 COCTABJICHUS] XUMHUYECKUX (POopMyIT
JIByXaTOMHBIX COENUHEHUH (OKCHIIOB, CYAb(HIOB, THAPUAOB W T.II.) U JPYTUX 1
HEOPTaHWYECKUX COCTMHEHHUH OT/IEIHHBIX KJIACCOB.
[IpakTuueckue 3alaHusi HAa YCTAHOBJICHHE CBSI3€M MEX]y CTPOCHHMEM aTOMOB
XUMUYECKUX DJIEMEHTOB WM TEPHOIUYECKHM H3MEHEHHUEM CBOMCTB XUMHUYECKHUX
AJIEMEHTOB M HUX COEJIMHEHHMH B COOTBETCTBUM C ToJiokeHUeM llepuoaunueckoit
CHCTEMBI.
Tema 1.2. Iepunonnueckuii 3axkon u Tadumua /I.U. MenpneieeBa 2 JIP04, JIP13, JIP14, OK 1, OK
Ilpakmuueckoe 3anamue. 2

14




Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u

JUYIHOCTHBIX
HauMmeHnoBaHnue Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH O0beMm MeTanpeIMeTHbIX,
pa3esioB U TeEM 00y4arouuXxcs B yacax NnpeJAMeTHbIX Pe3yJibTATOB,
(popMupoBaHHI0 KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NMPOrpamMMbl
[Tepuoanueckas cucrema xumuueckux snemeHToB J[.M. Menneneepa. Dusndeckuit 2,0K4, 0K 7
cmbicn [lepuonuueckoro 3akona JI.M. MenzaeneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOICTB XMUMHYECKHX DJIEMEHTOB, 00pPa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEILECTB B
COOTBETCTBHM C TIOJIOKEHHEM XHMHYECKOro 3jeMeHTa B [lepmomudeckoil cucreme.
MupoBo33peHyeckoe W HayyHoe 3HadeHue Ilepuoguueckoro 3akona J[.M.
MenpneneeBa. Ilpornosst JI.M. MenneneeBa. OTKpBITUE HOBBIX XUMHYECKHX
3JIEMEHTOB.
Pemmenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha XapaKTepH3aIUIO
XUMUYECKMX  JJIEeMEHTOB  «MeTauimdeckue /  HEMETAJUIMUSCKUE  CBOMCTBA,
AIIEKTPOOTPULIATETTBHOCTh M CPOJICTBO K JJIEKTPOHY XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE C MX 3JIEKTPOHHBIM CTPOCHHEM M TOJOXKEHHEM B IMEPUOAMYECKON
cucTeMe XuMHudeckux aiaeMeHToB J[.M1. Mennaeneeray.
Pa3znen 2 XuMHYeCKHE peaKkunu 7
Tema 2.1. Tunbl XMUMHYECKHX peaKkiuii 4 JIP04, JIP13, JIP14, OK 1, OK
Jlekuyuonnoe 3anamusn 2,0K4,0K7
Knaccudukanus U TUMBI XUMHUYECKHUX PEAKIUMH € y4acTHEM HEOPraHUYECKHX
BEIIICCTB.
CocrapinieHre ypaBHEHUI peakIuii COeMHEHMS, Pa3IoKeHUs, 3aMeIIeHuUs, OOMEHa, B
T.4. peaKI1ii TOPEHUs1, OKUCIIEHUS-BOCCTAHOBIICHUSI. 9

VYpaBHEHHS OKHUCJICHUSA-BOCCTAaHOBJIEHUA. (CrTeneHb OkucieHus. Okucnurens |
BOCCTaHOBHTEIb.

CocraBieHue u YpaBHUBAHUC OKHCIHUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKm/Iﬁ METOAOM
ANEKTPOHHOTO OanaHca. OKUCIUTENTLHO-BOCCTAHOBUTENBHBIC PEAKIMU B TPUPOJIE,

IMMPON3BOACTBCHHBIX MPOLECCaX U KUSHCACATCIIbHOCTH OPraHU3MOB
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Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HanmenoBanmue Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH O0bem MeTanpeIMeTHbIX,
pa3aesioB U TeM o0yvyarumuxcst B yacax NpeIMeTHBIX Pe3yJbTaToB,
(popMupoBaHHI0 KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NMPOrpamMMbl
Ilpakmuueckoe 3anamue.
KomuuectBennbie oTHOMICHH B XUMHUU. OCHOBHBIC KOJWYECTBEHHBIC 3aKOHBI B
XUMHUM M pacyeThl MO YpPaBHEHUSIM XMMUYECKUX peakuuil. Monp Kak enuHuLa
KOJIMYECTBa BeliecTBa. MossipHasi Macca. 3aKOHBI COXPAHEHUSI MacChl M SHEPTHH. 2
3akoH ABorajzipo. MossipHblit 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTh T'a30B.
Pacuersl Mo ypaBHEHUSM XUMHUYECKHX PEaKIUA C HCIOJIB30BAHUEM MACCHI,
o0bema (HOpMaJbHbIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIECTRA.
Tema 2.2 JIEKTPOJIMTHYECKAS IMCCOIUAIIMS U HOHHBIH 00MeH 3 JIP04, JIP13, JIP14, OK 1, OK
Jlekuyuonnvle 3anamusn 2,0K4,0K7
Teopust anexTponuTuueckor nuccouuanyu. MoHbL. DNeKTpOIUTHI, HEIIEKTPOJIUTHI.
Peakiuun wmonHoro oOmena. CocTaBieHHE peaklMii HMOHHOTO OOMeHa IMyTeM 1
COCTABJICHUS MX TOJIHBIX M COKPAIICHHBIX HOHHBIX ypaBHEHMA. KHUCIOTHO-OCHOBHBIE
peakiyy. 3a1aHus1 Ha COCTaBJIEHUE HOHHBIX PEAKIINN.
Jlabopamopnan paooma
THIBI XUMHUYECKUX PEAKIIUH.
HccenenoBanue THUNOB M NMPU3HAKOB XMMHUYECKMX peakiui. [IpoBenenue peakuuit 2
MOHHOTO OOMEHa, OmpeAeNieHue Cpeabl BOIHBIX pAcTBOPOB. 3aJaHus Ha
COCTABJICHUS] HOHHBIX PEAKIIUMN.
Pasnea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELIEeCTB 5
Tema 3.1 DU3NKO-XMMHUYECKHE CBOIICTBA HEOPTaHMYECKUX BelleCTB 5 JIPO4, JIP13, JIP14, OK 1, OK
Jlekyuonnoe 3anamue. 2,0K 4, OK7
Meramel. OOmme Qusnueckne W XUMHYECKHE CBOWMCTBa MeTauioB. (CHocoObI 1

MOJIyUCHU. 3HaueHre METAJIOB M HEMETAJLIOB B npupoaAc U KU3HCACATCIIBHOCTU
YCJIOBCKA U OPraHU3MOB. KOppO3I/I$I MCTAJJIOB: BUJbBI KOPPO3UH, CIIOCOOBI 3alllUThI
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJIbTaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

METAJIJIOB OT KOPPO3HH.
Hemeramumer. OOmume gu3ndeckue U XUMHUYECKAE CBOMCTBA HEMETAUIOB. THITMUYHBIC
corictBa MetayuioB 1Y— Yl rpynn. Knaccudukanus v HoMeHKIaTypa coequHEHUN
HemeTauioB. KpyroBopoThl OMOTEHHBIX JIEMEHTOB B IIPUPOJIC.

XUMHYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPraHMYCCKHUX BEINECTB (OKCHJIOB,
THJIPOKCHIOB, KHCIIOT, COJICH | JIp.). 3aKOHOMEPHOCTH B U3MCHEHHH CBOMCTB TIPOCTHIX
BEILIECCTB, BOJOPOIHBIX COCAMHEHHUM, BBICIIIMX OKCHJIOB U THIPOKCHIOB

Ilpakmuueckoe 3anamue

CocraBiieHue ypaBHEHMM XMMUYECKUX PEAKIMM C Y4acTUEM IPOCTBIX M CIIOKHBIX
HEOPraHWYECKUX BEIIECTB: OKCHUIOB METAUIOB, HEMETAUIOB U  aM(OTEPHBIX
9JIEMEHTOB; HEOPraHMYECKHX KHCJIOT, OCHOBaHMM M aM(OTEpHBIX T'HJIPOKCHUIIOB,
HEOPraHWYECKUX COJIEHN, XapaKTEPU3YIOINX X CBOMCTBA.

Pelmienue NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA U
IOJIy4YEeHUE HEOPTraHNYECKUX BEILECTB.

Jlabopamopuaa paboma

Pemienne skcriepuMEHTaIbHBIX 337a4 IO XMMHUYECKMM CBOMCTBAM METAIIIOB H
HEMETAJUIOB, IO PACIO3HABAaHUIO U TMOIYYEHHMIO COEIMHEHUN METalIoB M
HEMETAJUIOB.

WnenTudukanyss HEOPraHMYeCKHX BEIIECTB C HCIONb30BaHUEM UX (PHU3HKO-
XUMHYECKUX CBOMCTB, XapaKTEpHBIX KAadECTBEHHBIX peaknuii. KauecTBeHHBIE
peakiuu Ha cyiabgaT-, KapOOHAT- U XJIOPHJI-aHUOHBI, HA KATHOH AMMOHHSI.

Pasznea 4

CTpoeHue M CBOICTBA OPraHUYeCKUX BellecTB

Tema 4.1.

Knaccudukanus, cTpoeHHe M HOMEHKJIATYPa OPraHMYeCKUX BeleCcTB

w

Jlekyuonnoe 3anamus.

JIP04, JIP13, JIP14, OK 1, OK
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJIbTaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

[Ipenmer oprannyeckoi XuMul. MecTo U 3HaU€HHE OPraHNYeCKON XMMHUH B CUCTEME
€CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOEHHUE KaK MOPSA0K COEAMHEHHUS] aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJIeHTHOCTU. OCHOBHBIE MTOJIOKEHUS TEOPUU XUMUUYECKOTO CTPOCHUSI OPTraHUUECKUX
coenquHeHnit A.M. bytiiepoBa. YriaepoiHblil CKeIeT OpraHMYECKON MOJICKYJIbI.
3aBUCHUMOCThH CBOMCTB BEILLIECTB OT XUMHUUYECKOTO CTPOCHUs MoJieKyil. M3omepus u
H30MEpBI

[ToustTue o (¢yHkuuoHanbHOM rpynme. Panmukan. [lpunimmmnel  kinaccudukanmu
OpraHMYECKUX COCIUHEHMNA. MexXayHapoaHas HOMEHKJIATypa W IPUHLIMIIBI
HOMEHKJIATypbl OpraHuyeckux coeauHeHuid. [loHsiTme 00 a3zoTocoaepKamux
COCMHEHUSAX, OUOJOTHUECKUX AaKTHBHBIX BEIIECTBAX, BBICOKOMOJIEKYISIPHBIE
COEIMHEHMUSL.

IlIpakmuueckoe 3anamue

Homenknarypa OpPTraHAYECKUX COETMHEHUI OTAEJIbHBIX KJIACCOB
(HaCbIIIEHHBIE, HEHACBIIICHHBIE M apOMAaTHYECKUE YIJIEBOJOPOJIbL, CITUPTHI,
(deHOIBI, aTbAETUIbI, KETOHBI, KapOOHOBBIE KUCIIOTHI U Jip.) CocTaBieHHE TOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX (JOPMYJT OPraHMUECKUX BEIIECTB OTACIBHBIX KIACCOB,
WCTIONIB3Ysl WX Ha3BaHUS II0 CHUCTEMAaTHYECKOW HOMeHKIatype. Pacudersl
npocteiimeld  GopMynbpl OpraHUYEeCKOW MOJICKYNBI, HUCXOAS U3 DSJIEMEHTHOTO
coctaga (B %).

2,0K4,0K7,1IK 1

Tema 4.2.

CaoiicTBa OpraHM4eCcKuX coeIMHeHuil

Jlekyuonnoe 3anamue.
OU3UKO-XUMHUYECKHE CBOMCTBA OPraHMYECKUX COEAMHEHUH OT/AENbHBIX KIJIACCOB
(ocobeHHOCTH KilaccU(UKAIMM M HOMEHKJIATyphl BHYTPU KJacca; TOMOJIOTHMYECKUI

JIP04, JIP13, JIP14, OK 1, OK
2,0K4,0K7,1IK 2
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
00y4arouuXxcs

O0nLeMm
B yacax

Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u
JIMYHOCTHBIX
MeTanpeaMeTHbIX,
NpeAMeTHBIX pPe3yJIbTaTOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

psan u obmas dopmyna; uoMepusi; (pUznYecKue CBOMCTBA; XMMHUECKHUE CBOWCTBA;
CIIOCOOBI MOJTYYEHHUS ):

— MpeJeNbHbIE YIIIeBOJAOPOAbL. ['opeHrne MeTana Kak OJJH U3 OCHOBHBIX MCTOYHUKOB
TEIia B TMPOMBINUICHHOCTH H ObITy. CBOMCTBA MNPHUPOAHBIX YIJIEBOJIOPOJIOB,
HAXO0XK/ICHHE B IPUPOJIC U IPUMEHEHHUE aIKAHOB;

— HempeneNnbHble U apoMaTHYecKue YriaeBoaopojsl. [lommmepusanus sTuieHa Kak
OCHOBHOE€ HaIpaBJIeHHE €ro HCIOib30BaHUSA. ['OpeHHe aneTuiieHa Kak HUCTOYHHK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH JUIA CBAPKU U PE3KU METAJUIOB;

— KHCJIOpPOJCOMEpXAle COCAUHEHHUsS (CIUPTBI M TPOCThie APUPHI, (EHOIBI,
aJIbACTUAbl U KCTOHBI, Kap6OHOBI)I€ KHUCJIOTBI U HUX HpOI/ISBOJIHBIG). HpaKTI/I‘-IGCKOG
MpUMEHEHNE STWICHTIHMKOMS, ThuiepuHa, ¢enona. [Ipumenenue dopmanbaeruaa,
areTabAeTuAa, YKCYCHOM KUCIOThL. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT.
Motomiue cBOMCTBa MbLIA;

—  a30TcojAepXKallue COeIWHEHHMs (aMMHBI W AMHUHOKHCIOTBI, OCJIKH).
BricokoMouniekynsgpHble coequHeHus. MoHoMep, mojauMep, CTPYKTYpPHOE 3BEHO.
[Tonumepuszanusi 3TUJIEHA KaK OCHOBHOE HAIpPaBJIEHUE €ro HCIOJIb30BaHUS.
['eneTnyeckasi CBA3b MEXIY KJIaCCAMH OPTaHMYECKUX COCUHEHUN.

Ilpakmuueckoe 3anamus

CBolicTBa OpPraHMYECKHX COEAUHEHMH OTAEIBbHBIX KJIACCOB: IPENENbHBIE,
HeNpeeNbHbIE U apOMaTUYECKUE YIIIEBOJOPOIbI, CIIUPTHI U (HEeHOIIBI, KapOOHOBHIE
KACIOTBlL W 3(QUpbI, albAeruJbl M KETOHbl, aMUHBl W aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHbIE  CO€IUHEHMS. 3aJaHusl Ha COCTaBJICHHE ypaBHEHUN
XUMUYECKUX DPEAKLUUHM C y4aCTUEM OpPraHMYECKHX BEIIECTB HAa OCHOBAHUHU HX
COCTaBa U CTPOCHHS.
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HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro MaTepuasia v (popMbl OPraHU3ANMHU AeATeIbHOCTH
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O0nLeMm
B yacax
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CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl

CocraBiieHHE CXEM peaKHHﬁ, XApaKTCPU3YIOIUX  XUMHUYCCKUC CBOMCTBA
OpTraHU4YCCKUX COCIMHCHUIN OTHCIBHEIX KJIaCCOB, CIIOCOOBI  UX IOJIYUYCHHUA U
Ha3BaHUC OPraHUYCCKUX COC,I[I/IHCHI/Iﬁ 10 TpHBHaHBHOﬁ nin MG)KHYHapOHHOfI
CHCTEMAaTHUCCKOM HOMCHKIJIATypE.

Pemenue MMPAKTUKO-OPUCHTUPOBAHHBLIX TCOPCTUUCCKUX 3aJaHUM Ha CBOMCTBa
OpTraHU4YCCKUX COCIUHCHUH OTICIbHBIX KIIACCOB.

JlabGoparopHnasi pabora

«IIpeBpalieHnst OPraHMYECKUX BEIIECTB IPU HarpEBaHUN».

[lonyyeHue s3TUiIeHa M H3yYEHUE €ro CBOMCTB. MoJenupoBaHHE MOJIEKYNI M
XUMHUYECKHUX MIPEBPAICHUI Ha pUMepe dTaHa, STUJICHA, alleTUIeHA U JIp.

Tema 4.3.

NpenTndurkanus opraHMyecKMX BeLeCTB, UX 3HAYeHHEe U IPMMEHEHHe B
OBITOBOI U MPOU3BO/JICTBEHHOI 1eATEJIbHOCTH YeJIOBEKA.

Jlekyuonnoe 3anamue.

buooprannyeckue coenunenus. [Ipumenenne u Ouosiorndeckasl pojib YIJI€BOIOB.
OxuciieHre YrieBOJOB — WCTOYHUK SHEPIUU >KUBBIX OpraHu3MoB. OOnacTu
NpUMEHEHUs aMUHOKMUCHOT. [IpeBparieHuss O€IKOB TMUIIM B OpraHU3ME.
buonornueckue ¢yHkuum OenkoB. buomornueckue QyHkumm xupoB. Ponb
OpraHMYecKOil XMMUU B PellIeHUH MpobieM MUILEeBOil 0€30MacHOCTH.

Ponb oprannueckoil XMMUHM B PEIICHUH MPOOJeM SHEpPreTHUecKoi 0e30macHOCTH, B
Pa3sBUTUH MEIUIWHBI, CO3JaHMKW HOBBIX MAaTc¢pUalOB, HOBbBIX MCTOYHHUKOB JHCPIHU
(anbTepHATUBHbBIE HICTOYHUKU SHEPTUH).

OnacHOCTB BOS}IefICTBHSI Ha XMBBIC OPraHU3Mbl OPraHNMYCCKUX BCIICCTB OTACIIbHBIX
KJIACCOB, CMBICJI TIOKA3aTeNs MPENEIBHO JOITYCTUMOM KOHIIEHTPALUH.

JIP04, JIP13, JIP14, OK 1, OK
2,0K 4,0K7
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Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HaumeHnoBanue Coaeprxanue yueOHOro Mmarepuasia u GopMbl OPraHM3anMH 1esITeIbHOCTH O0bem MeTanpeaMeTHbIX,
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(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpaMmbl
Paznea 5. Kunernyeckne ¥ TepMoIMHAMUYECKHE 3aKOHOMEPHOCTH IMPOTEKAHMS] XMMHYECKHX 9
peaxuuii
Tema 5.1 CropocTh XMMHUYECKHUX peaknuii. XuMu4ecKoe paBHOBeCHE. 2 JIP0O4, JIP13, JIP14, OK 1, OK
JIeKIIMOHHOE 3aHATHE 2,0K4,0K7,IIK 1
CKOpoCTh ~ peakii, €€ 3aBUCHMOCTh OT pa3id4HbIX (PaKTOpPOB: MPUPOJIBI
pearupyromumx BELIECTB, KOHLEHTPALMHU PEarupyrolx BEIECTB, TEMIIEPaTypbl
(mpaBwio  Banr-T'odda), rmiomamgm  peakMOHHOW  TOBEPXHOCTH,  HAIWYHSA
Karanu3aTopa. TemnoBble 3PQGEKTbl  XMUMHUYECKHMX  peakuuid. Ok30- U 1
OHAOTEPMHUUYECKUE PEAKIIUH.
OO6patumocTh peakiuil. XHUMHYECKOE pPaBHOBECHE U €ro CMEIIeHHE II0J
JeCTBUEM pa3IMuYHBIX (AKTOPOB Ui CO3JAHUS ONTHUMAJbHBIX  YCIOBHMH
IIpOTEeKaHus XuMudeckux npoueccon. [Ipunnun Jle Ilatense.
IlIpakmuueckoe 3anamue
Pemenne npakTuko-OpUEHTUPOBAHHBIX 3aJlaHUN Ha aHAJIN3 (DAKTOPOB, BIMSIOIIMX
Ha U3MEHEHUE CKOPOCTH XMMMUYECKOH pEaklMH, B T.4. C HO3ULUI IKOJIOTUYECKU
1e1ecOo00pa3HOro MOBEACHHUS B OBITY U TPYAOBOM JEATEIBHOCTH B ILENAX 1
COXPaHEHHUsI CBOETO 3[J0POBbs M OKPYXKAIOUIEH IPUPOJHON CPEIBI.
Pemenne npakTUKO-OpPMEHTHPOBAHHBIX 3aJaHUN HAa NpPUMEHEHue NpuHuuna Jle-
[laTenbe I HAXOXKICHUS HANpaBJICHUS CMEIIEHUS PaBHOBECUS XUMHMYECKON
peaxkiuu 1 aHaiau3 (akTopoB, BIUSIOMIUX Ha CMEIIEHHE XMMHUECKOI0 PaBHOBECHSI.
Pa3nea 6 PacTBOpBI 2
Tema 6.1. IlonsiTue 0 pacTBopax 1 JIP04, JIP13, JIP14, OK 1, OK
Jlekyuonnoe 3anamus. 1 2,0K4,0K7

PactBopenne  kak  Qusuko-xumuueckuii mporecc. PactBopel.  CriocoObl
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IIPUTOTOBJIEHUSI ~ pacTBOpoB. PactBopumocTs. MaccoBasi 1051 pacTBOPEHHOI'O
BenlecTBa. CMbICH TMOKas3aTess MPEAEIbHO JOMYCTUMOW KOHLEHTPALUU U €ro
UCIIOJIb30BaHUE B OLICHKE HKOJIOTUYECKOM 6€3011acHOCTH.

[TpaBuiia 3KOJIOTMYECKU II€JIECOO0PAa3HOro IOBEAEHUS B OBITY U TPYAOBOH
JEATEIIBHOCTH B LIEJISAX COXPAHEHMs CBOETrO 3/I0POBBS U OKPYKAIOLIEH NMPUPOJHOU
Cpebl; OIaCHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBbI OIPEICIICHHBIX BEIECTB.
Pemenne  NpakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUN Ha PACTBOPSI,
HCIIOJIb3YeMbI€ B OBITOBOM M IPOU3BOJICTBEHHOMN JEATEIbHOCTH YEJIOBEKA.

Tema 6.2

Hccienopanue CBOMCTB pacTBOPOB

Jlabopamopnan paooma

«[IpuroroBneHue pacTBOPOB»

[TpuroroBneHne pacTBOPOB 3aaHHON (MaccoBoil %) KOHLEHTpaluu ( ¢ IPaKTHKO-
OpPUEHTHPOBAHHBIMHU BOIPOCAMH) U OTIPEJIEIEHUE CPeJIbl BOJHBIX PAaCTBOPOB.
Penenue 3a/1a4 Ha MPUTOTOBJICHNUE PACTBOPOB.

JIP04, JIP13, JIP14, OK 1, OK
2,0K 4,0K7

Pazngen 7

Xumus B ObITY M IPOM3BOACTBCHHOM NeATEJbHOCTH YeJI0BEKA

IIpodeccnoHAIbLHO OPHEHTHPOBAHHOE COACPKAHME

Tema 7.1.

Jlekyuonnoe 3anamue.

Hoselimme nOCTMXKEHUS XMMHUYECKOM HAyKM M XUMHUUYECKOM TexHosoruu. Poib
XUMHA B OOECMEYEHWH  DKOJOTUYECKOM, DHEPreTHYeCKOW W  MHUIIEBOU
0e30MacHOCTH, Pa3BUTUU MeIuIMHBL. [IpaBuia moucka W aHamM3a XUMHYECKOMH
nH(pOpMaInU U3 pa3InYHbIX HCTOYHUKOB.

Ilpakmuueckoe 3anamue.
[Tovck ¥ aHanM3 KEWCOB O MPUMEHEHHM XUMHUYECKUX BEIIECTB U TEXHOJOTHH C
yueToM Oyaymiel mpoecCHOHANBHON IESTENbHOCTH IO TeMaM: CTPOUTEIbHBIC

JIPO4, JIP13, JIP14, OK 1, OK
2, 0K 4, 0K 7, TIK 1, TIK 2
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Koapl 001ux xoMneTeHuuii
(yxa3aHHBbIX B pa3jaene 1.2) u

JIMYHOCTHBIX
HaumenoBanue Coaeprxanue yueOHOro Mmarepuasia u GopMbl OPraHM3anMH 1esITeIbHOCTH O0bem MeTanpeIMeTHbIX,
pa3/iesioB U TeM o0yyaromuxcs B Yacax NpeIMeTHBIX pPe3yJIbTaTOB,
(popmupoBaHHI0 KOTOPBIX
CIoCOOCTBYET 3JIeMEeHT
NPOrpamMMbl
MaTepuaibl, KPaCKH, CTEKJIO, MaTEPUAIIbI I SIIEKTPOHUKY U T.1.
3ammra: [IpeacraBienue pe3yabTaToOB pelIeHHs] KEWCOB B (opMe MUHH-TOKIANA
TIPE3CHTAIIUCH.
IIpomexxyTounas aTrrectauus (muddepeHIHpPOBaHHDII 3a4€T)
Bcero: 34
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3. YCJIOBUS PEAJTU3ALIMU TPOTPAMMBI YUEBHOM
TV CHUILIAHBI

3.1. ns peanuzanuu mporpaMMbl YIECOHOM JUCIUILIMHBI JOJKHBI OBITh
MPEAYCMOTPEHBI CIEAYIONIEE CIEeIMAIbHOE MTOMEIICHUE: YUeOHbIN KaOMHET XUMUU
u/und  y4eOHoM Xumudeckoi Jabopatopuu. IlomernieHne kaOuHETa TOJDKHO
COOTBETCTBOBAaTh TpeOoBaHUAM CaHUTAPHO-MUIEMUOJIOTHYECKUX TPaBUil U
HopmatuBoB (CanlluH 2.4.2 Ne 178—02): ocHallleHO TUIOBBIM 000PYJOBaHUEM, B
TOM YHCJIEC CHEIUATN3UPOBAHHOW Y4eOHOUW MeOeNnbi0 M CPEICTBAMH OOy4YEHUS,
HEOOXOJMMMBIMHA JUISI  BBIIIOJIHEHHS TpPEeOOBAaHWH K YPOBHIO IOATOTOBKHU
O0yJarOIITIXCsl.

O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCAJI0YHbIE MECTA IO KOJIMUYECTBY 00YUarOIINXCS;
— pabouee MecTO MpenoiaBarTes;

— KOMIUJIEKT y4eOHO-HarIsAHbIX TOCOOUIA;

— KOMIUJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAJIOB;

— 3a/1aHUA U1 KOHTPOJIbHBIX padoT;

— NpoQecCUOHAIbHO OPUEHTUPOBAHHbIE 3aaHMS;

— MaTepHalibl 9K3aMEHa;

— HaOOPBI MIAPOCTEP>KHEBBIX MOJIETIEN MOJIEKYT;

— MOJIEJIM KPUCTAJUTMTYECKHX PEIETOK;

— KOJUIEKIIMH MPOCTHIX U CIOKHBIX BEIIECTB W/MIIN KOJIICKIIUH MTOJIMMEPOB;
— KOJUIEKIIMSI TOPHBIX TTOPOJ U MUHEPAJIOB,

— tabmmia MeHeneeBa.

TexHHUeCKHE Cpe/icTBa O0YUCHUS:

— IEPCOHAJBHBIA  KOMIBIOTEp €  JIMICH3HOHHBIM  IIPOrPaMMHBIM
o0ecIeYeHUEM;

— IPOEKTOP C SKPAHOM.

OO0opynoBanye J1TabopaTtopry U paboUIrMX MeCT JIabOpaTOpuH: MEH3YPKH, TTUTICTKH-
KaIlelbHULbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbI, TPEIMETHBIE U MOKPOBHBIE CTEKIIA,
IUIAHIIEThl U KaleNlbHbIX peakuuil, (uibTpoBaibHAs Oymara, MpPOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE NPOOKU, (PoHApUKHU, HAOOp PEAKTHUBOB,
CTEKJISIHHbIE MaJIOUKH, IITaTUBBI Ui MPOOUPOK; MEpPHbIC LMJIMHIAPBI, BOPOHKHU
CTEKJISTHHBIC, BOPOHKM JAenuTelabHble unuHapudeckue (50-100 mut), crynku c
nectukoM, (hapPopoBble YallKH, MAHLETHL, PUIBLTPbI OyMaXKHbIE, BaTa, MapJisi, 4YacoBbIE
CTEKJIa, DJIEKTPOIUIUTKHU, J1a0OpaTOPHbBIE IITATHBBI, CHUPTOBBIE TOPEIKH, CIHYKH,
puOOp IS TIOTyYSHHS Ta30B (WM MPOOHPKA ¢ Ta300TBOJHON TPYOKO#t), epKaTenu
JUTSL TPOOMPOK, CKIITHKM JUI XPaHEHHs PEaKTUBOB, Pa3laTOYHbIC JIOTKH; XUMHUUYECKHE
crakasbl (50, 100 u 200 mi); mIMaTeny; NUHIETHI, TUTEIbHBIE IIUMLBL; CEKYHIOMEPbI
(Taiimepsl), MepHbIe pooupku (Ha 10—20 M) u mepHbIe K0Ja0sI (25, 50, 100 1 200
MIT), BOZsIHAsE OaHs (MM TEPMOCTAT), CTEKJITHHBIE MAI0YKH;, KOHMYECKUE KOJIOBI JyIs
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tutpoBanud (50 u 100 mu1); MHAMKATOPHBIE TOJOCKM i omnpeneneHuss pH u
CTaHJapTHAs WHAMKATOpHAS IIKala; YHUBEPCAIbHBIN MHAUKATOp; muneTku Ha 1, 10,
50 M (wm go3atopsl Ha 1, 5 u 10 M), OIOpeTKH JJI1 TUTPOBAHUS, METUITUHCKHEC
mmpuibl Ha 100—150 M, mabopaTopHbIe W/WIM aHAMTUYECKUE Bechl, pH-MeTphI,
CYIIWJIBHBIN mKad, U Jap. 1adopaTopHOE 000PYAO0BAHUE.

3.2. UudopMmannonHoe odecnieyeHue peaim3auuy NporpaMmmbl
3.2.1 OcHOBHbIC HCTOYHUKH

1. Angpunocenosa, M. B. Xumus : y4eOHUK U TPAKTUKYM [JIsi CPEIHETrO
npodeccuoHanbHoro  obpaszoBanusi/  U. B. AndunorenoBa, A. B. baGkos,
B. A. IlonkoB. — 2-e¢ u3pd., ucnp. u jgom. — Mocksa : U3narensctBo HOpaiit,
2023. — 291 c.— (IIpodeccuonanbuoe obOpazoBanue). — ISBN 978-5-534-
11719-6. — Texkcr : anexkTpoHHbIH // ObpazoBatenbHas miatgopma KOpaiit [caiT].
— URL.: https://urait.ru/bcode/513807

2. Huxonvckuii, A. 5. Xumus : y4eOHUK M TPAKTUKYM JUIsI CPEIHETO
npodeccuonansHoro obpazoBanusi/ A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3a., mepepad. m gon. — Mocksa : M3garensctBo Opaiit, 2023. — 507 c. —
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr
anekTpoHHbI // OOpaszoBarenwHas 1atdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

3. qwnxa, H. JI. OOmas xwumus. 3agaud W yOpaXHEHHS : y4eOHO-
NPaKTHYECKOE IOCOOMe Ui CpeaHero MpodeccHoHaabHOrO oOpa3oBaHus /
H. JI. I'nmunka ; mox penakmueidr B. A. IlonkoBa, A. B. babkoBa. — 14-¢ u3m. —

MockBa : WznmarensctBo IOpaibit, 2023.— 236 c.— (IIpodeccrnonanbHOe
obOpazoBanue). — ISBN 978-5-534-09475-6. — TekcT : DIEKTpOHHBIN //
OO0pazoBaTenbHas maTgopma Opaiit [cailt]. — URL:

https://urait.ru/bcode/512152

4. Mapmuinosa, T. B. Xumus : yaeOHUK W PAKTHKYM JIJISI CPETHETO
npodeccuonansuoro obpazosanusi / T. B. MapteiroBa, U. B. ApramoHoBa,
E. b. 'onynos ; nox obmeit penakiueit T. B. MapThiHOBOW. — 2-€ U3/., UCTIP. U
non. — Mocksa : UznatenscTBo FOpaiit, 2023. — 368 c. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-11018-0. — Texkcr : 2eKTpOHHBIH //
O6pa3zoBarenbHas miatdopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/511690

3.2.2. JIONOJTHUTEIbHbI€ HCTOYHUKH:

1. Anexcanoposa, 3. A. XuMUA HEMETAJIOB . YYEOHHK M TMPAKTUKYM ISl
CpeaHero po¢heCCUOHAIBHOTO oOpazoBaHus / D. A. AnekcaHziposa,
N. . CunopoBa. — 3-¢ u3a., ucnp. u gon. — Mocksa : UznarensctBo HOpaiir,
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2023. — 358 c. — (IIpodeccuonanproe o6OpazoBanue). — ISBN 978-5-534-
00704-6. — Texkcrt : anexkTpoHHbIl // O6pazoBaTenbHas mwiatgopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/513874

2. Huxumuna, H. I O6mas u Heopranudeckas xumus B 2 4. Yactp 2. Xumus
AJIEMEHTOB : Y4eOHMK M TMPaKTUKYM JUIsl CpeaHero mpodeccruoHaIbHOTOo

obpazoanus / H.I'. Hukutuna, B. U.'peGenpkoBa. — 2-¢ wu3ja., mepepad. u
non. — Mocksa : M3natensctBo FOpaiit, 2023. — 322 ¢. — (IIpodeccuonanbHoe
obopazoBanue). — ISBN 978-5-534-03677-0. — Tekct : D2IEeKTpOHHBINA //
OO6pazoBartenbHas matdopma Opaiit [caiiT]. — URL:

https://urait.ru/bcode/514850

3. Huxumuna, H.I. OO6mas u Heopranmdeckas xumus. B 2 1. Yacts 1.
Teopernyeckne  OCHOBBI :  y4eOHWK W MPAKTHKyM  JUIAI  CPEIHETO
npodeccuonansaoro oopazoanusi / H. I'. Hukutuna, B. . I'peGenbkoBa. — 2-¢
u3n., nepepad. u gom. — Mocksa : M3garensctBo FOpaiit, 2023. — 211 c. —
(ITpodeccuonanvHoe obpazoBanue). — ISBN 978-5-534-03676-3. — Texkcr :
NMeKTpoHHbINH //  OOpa3zoBatenbHass 1argopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/514849

4. Opranuueckasi XUMHUS: BBICOKOMOJICKYJISIDHBIE COCJIMHEHHS : YYEOHHK U
MPaKTUKYM ISl cpenHero npodeccuoHanbHoro oopazoanus / M. C. ApxakoB [u
np.] ; mox penakuueit A. b. 3e3una. — Mocksa : U3aatensctBo FOpaiit, 2023. —
340 c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-10569-8. —
TekcT : snexkTpoHHbId // OOpa3zoBatenbHas miatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/517962
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4. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHUSA YYEBHOM
TACIATLITAHBI

PesyabTaTsl 00yyeHHs

MeToabl oIeHKH

JIP04, JIP13, JIP14, OK 1, OK 2, OK 4,
OK7,IIK I, IIK 2

- TectupoBanue

- Pemenne 3amau Ha cocTaBlICHHE
XUMHUYECKUX (HOpMYyJT JIBYXaTOMHBIX
COCIMHCHHM (OKCHUIOB, CYJIb(HUIOB,
TUAPHUJIOB H T.I1.).
-IIpakTHKO-OpHUEHTHPOBAHHBIC

TEOPETUUYECKUE 3aJIaHus Ha
XapaKkTepu3aluio XUMHAYECKHUX
3JICMCHTOB: «MeTtannnueckue /
HEMeTaJlJIMYeCKUE CBOMCTBA,

AJIEKTPOOTPULIATEIEHOCTE M CPOJICTBO
K DJICKTPOHY XMMHUYECKHUX BJIEMEHTOB B
COOTBETCTBHE C UX DJJICKTPOHHBIM
CTPOCHUEM 51 MOJIOXKEHUEM B
MIEPUOJUYECKON CUCTEME XUMHYECKUX
anemeHToB [I.1. MeHnneneeBay.

- [TpakTuyeckue 3aJaHusd Ha
UJICHTU(PUKAITNIO HEOPraHUYECKUX
BEILICCTB

- PacueTHble 3a7aun Ha yCTAaHOBJICHHE
dhopMyJ1 OpraHUYECKUX BEIIECTB.

- OpoHTaNBHBIN OIIPOC

- JJabopaTopHbie paboThHI
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