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1. OBLIASI XAPAKTEPUCTHUKA PABOUYEN ITPOI'PAMMBI
OBIIEOBPA30OBATEJIbHON JUCHUIIJINHBI
00/1.12 Xumus

1.1. MecTo IMCUMILVIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbI:

Vuebnas  guctmmumHa  OOJ.12  Xumms  sBiseTcs  00s3aTEIbHOM  Y4acThIO
00111e00pa3oBaTeILHOTO UKIa 00pazoBarenbHOM mporpammsel B cootBeTcTBHM ¢ @T'OC HIIO mo
npodeccun 08.01.28 MacTtep OTHETOYHBIX CTPOUTEIBHBIX H JEKOPATHBHBIX PaOOT.

1.2. lleab u n1aHupyeMble pe3yJbTAThl 0CBOECHH S JUCHTUTIMHBI
1.2.1. Lean 001meo0pa3oBaTe/IbHOM IMCHUATLITHHBI

Conepxanue mporpaMmbl 0011e00pa30BaTEILHON JAUCIUIUIMHBI XHWMUSI HAMpPaBJICHO Ha
JOCTIKEHHE CIIeNyIoNIe 1enu: (opMHUpOBaHHE Yy CTYACHTOB MPEICTABJICHHUS O XUMHUYECKOU
COCTAaBIIAIONICH ©CTECTBEHHO-HAYYHOW KAPTHHBI MHUpa KaK OCHOBBI NPHUHATHS PEIICHUNW B
YKU3HEHHBIX U TIPOU3BOJICTBEHHBIX CUTYAIIHMSIX, OTBETCTBEHHOTO ITOBEJICHUS B IPUPOIHOMN Cpejie.

3amaun: 1) cdopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHUYECKUX
MIPOIIECCOB U SIBIICHUM B OKPYXKAIOIIEH CpeJie, IIEeIOCTHON HaydYHOW KapTUHBI MHUPA, B3aUMOCBS3H
Y B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS COCTaBJIATH (POPMYJIBI HEOPTaHUYECKHMX W OPraHUYCCKUX BEIECTB,
YPaBHCHMSI XMMHUYCCKHX pEaKlni, OOBICHATh HMX CMBICI, HHTEPIPETHPOBATH PE3yJIbTATHI
XUMHUYECKHX IKCIIEPUMEHTOB,

3) copmupoBaTh HaBBIKM MPOBEACHHS MPOCTEHIIMX XUMHUYECKMX 3KCIEPUMEHTaIbHBIX
UCCIIEIOBAaHUN ¢ CcOONIIoJIeHHeM TMpaBuil Oe30macHoro oOpailieHuss ¢ BellecTBaMH U
J1a00paTOPHBIM 00OPYOBAHUEM;

4) pa3BUTh YMEHHMSI HCIOJIb30BaTh MH(OPMAIMIO XUMUUYECKOTO XapaKTepa U3 pa3InyHbIX
UCTOYHUKOB;

5) cdopmupoBaTh yMEHHsS MPOTHO3UPOBATH TOCJIEACTBHS CBOEH JEATEIBHOCTH U
XUMHUYECKHUX, TPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOLIECCOB;

6) cdopmMupoBaTh TOHMMAaHHE 3HAYMMOCTU JIOCTHDKEHUH XUMUYECKOM HAyKu U
TEXHOJIOTUH JJIs pa3BUTHS COIUATBHON U IPOU3BOJICTBEHHOU cdep.

B pesynbrare 0CBOSHUS AUCHUTIIIUHBI 00YYAIOIIHIICS T0JDKEH 3HATD!

* BAKHEHIIINE XUMHUYECKUE TOHSTHUS: BEIIECTBO, XMMHUECKHUM JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTEJIbHBIE AaTOMHAsi M MOJIKYJISIpHAas Macchl, MOH, aJUIOTPOMUsS, WU30TOIbBI, XUMUYECKas
CBSI3b, JJIEKTPOOTPUILIATEILHOCTH, BaJCHTHOCTh, CTEICHb OKHWCIICHHS, MOJIb, MOJISIpHAas Macca,
MOJIIPHBI 00BbEM Ta3000pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJSIPHOTO U HEMOJEKYJISPHOTO
CTPOEHUS, PACTBOPBI, DJIIEKTPOJIUT W HEDIEKTPOIUT, IIIEKTPOIUTHYECKAS JTUCCOILMUAIINS,
OKHUCJIUTETTh U BOCCTAHOBUTEINIb, OKHUCIECHHE M BOCCTAaHOBIIEHHE, TEIUIOBOM A (EeKT peakiuu,
CKOPOCTh XHMHYECKOW pEakiuu, KaTaau3, XHUMHYECKOE PABHOBECHUE, YIJIEPOJHBIM CKEJeT,
(byHKIIMOHANIbHAS TPYIINA, U30MEPHUSI, TOMOJIOTHS;

* OCHOBHBIC 3aKOHBI XMMHH: COXPAHEHHSI MAacChl BEIIECTB, MOCTOSTHCTBA COCTABA BEIIECTB,
[Tepuonnueckuii 3axkoH /.M. Menneneena;

* OCHOBHBIC TEOPUM XHUMHUU: XHUMHYECKOW CBSI3H, DIIEKTPOJUTUYECKON TUCCOIMAIINH,
CTPOEHUSI OPTaHNYECKUX U HEOPTAaHMYECKUX COCIUHCHUN;



* BAKHEMIIME BEIIECTBA U MATEPHUANIbL: BAKHEUIIINE METAJUIBI M CIUIABBI; CEpHAs, COJSHAS,
a30THasg W YKCyCHasi KUCIOTHI, OJIAropoJiHbIE Ta3bl, BOAOPO, KUCIOPOJ, TaJIOT€HbI, IIEI0YHbIC
METaJUJIbl; OCHOBHBIE, KHUCJIOTHBIE U aM()OTEPHBIE OKCUABI U TUAPOKCHU B, IIIEIOYH, YTIECKUCIIBIN U
yrapHbBIN Ta3bl, CEPHUCTHIN ra3, aMMHAK, BOAA, IPUPOIHBIN ra3, METaH, 3TaH, dTUJICH, allcTWICH,
XJIOpUJl HATpus, KapOoOHAT M THAPOKAapOOHAT HaTpus, KapOoHaT W ¢ocdar kampuus, OeH30I,
METaHOJ WM 9TaHOJ, CIOXKHBIC A(UPHI, KUPBI, MbUIa, MOHOCaXapubl (TJIIOKO3a), AUCaXapyabl
(caxapo3a), monmcaxapuabl (Kpaxmal W [EJUTI0JI03a), aHWIWH, aMHUHOKHCIOTBI, OCJKH,
WCKYCCTBEHHBIE U CHHTETHYECKHE BOJIOKHA, KAy4yKH, TIIaCTMACCHI

B pesynbrare 0cBOCHMS NTUCIUIUIMHBI 00YYAIOIIUICS JOHKEH YMETh.

* Ha3bIBaTh: U3YUYEHHBIC BEUIECCTBA [0 TPUBHAIBHON WM MEXKIYHAPOAHONW HOMEHKIIATYPE;

* ONpPEACNISATh: BAJCHTHOCTh M CTEMEHb OKUCICHUS XHUMHUYECKHX D3JIEMEHTOB, THI
XUMHYECKOM CBS3M B COEAUMHEHHMSX, 3apsA]l HMOHA, XapakTep Cpeapl B BOJHBIX PAaCTBOpax
HEOPraHWYECKUX M  OpPraHUYECKUX  COCNMHEHUM, OKHUCIUTEIb W  BOCCTAHOBUTEID,
MPUHAJICKHOCTh BEIIECTB K PA3HBIM KJIaCCAM HEOPTaHUYECKUX U OPTraHMYECKUX COCTMHEHUM;

* XapaKTEepHU30BaATh: DJIEMEHTHl MaJlbIX MEPUOAOB MO HMX MOJOkeHUIo B Ilepuoamueckoit
cucreme [[.M. MenaeneeBa; oOmme XUMHYECKHE CBOMCTBA METAJUIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX M OPraHUYECKUX COCIMHEHUN; CTPOCHUE M XUMHUUYECKHE CBOWCTBA
M3yYEHHBIX HEOPTaHUYECKUX U OPraHUYECKUX COCTMHEHUN;

* OOBSCHATH: 3aBUCHUMOCTh CBOWCTB BEIIECTB OT HMX COCTaBa U CTPOCHUA, MPUPOIY
XUMUYECKOW CBSI3W (MOHHOW, KOBAJIGHTHOM, METAINTMYECKOM M BOJOPOIHOM), 3aBUCHMOCTH
CKOPOCTH XMMHUYECKOM pEaKIMU U TMOJOKEHUE XUMHUYECKOIO PaBHOBECHUS OT Pa3IMYHbIX
(hakTOpOB;

* BBIIOJIHAT ~ XMUMHWYECKHMH  OKCHEPUMEHT: IO  PACHO3HABAHUIO  BaXKHEHIIUX
HEOPraHWYECKUX U OPTaHMYECKUX COECIMHEHU;

* MPOBOJUTBH: CAMOCTOSITENIbHBI MOMCK XMMHYECKON WH(OpPMALMHU C HCIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX M3JaHHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WNuTepHera); wHCMONb30BaTh KOMIBIOTEPHBIE TEXHOJOTUW Ui 00pabOTKM U Iepenadu
XUMHUYECKON MH(OPMALIMK U €€ TIPE/ICTABICHUS B Pa3IMuHbIX (popmax;

* CBSI3BIBATH: U3YUYEHHBIA MaTepHall CO CBOeH MpodeccuoHaNIbHON AESITEIbHOCTHIO;

* pemiaTh: pacyeTHBIC 3a/1a4M M0 XUMHUYECKUM (opMyJiaM U ypaBHEHHUSM;

UCMOJIB30BATh TMPUOOPETCHHBIE 3HAHUS W YMEHHUS B TMPAKTUYECKOW JAESITEIbHOCTH U
MMOBCEIHEBHOM JKU3HU:

e 1151 OOBSICHEHUSI XUMHUYECKUX SIBJICHHM, MPOUCXOIANIMX B Tpuponae, ObITY U Ha
MIPOU3BO/ICTBE;

* ONPEACIICHUSI BO3MOXHOCTHU IPOTEKaHUs XHUMHUYECKUX IPEBPALICHUM B pPa3IUYHBIX
YCJIOBHUSIX U OLIEHKHU UX MOCJIEACTBUM;

* DKOJIOTMYECKH T'PaMOTHOIO ITOBEJACHUS B OKPYKAIOLIEH CPEAE;

* OLICHKM BJIMSIHUSI XUMHUYECKOI'O 3arpsA3HEHHS OKPYXKAIIIEH Cpelbl HAa OPraHu3M
YEJI0BEKa U IPYTHUE )KMBBIE OPIaHU3MBI,

* Oe3omacHOro OOpaleHusi ¢ TOPIOYNMH M TOKCUYHBIMU BEIIECTBAMH U J1a0OPaTOPHBIM
000pyI0BaHHEM;

* MPUTOTOBJICHUS PACTBOPOB 33/IaHHOM KOHIICHTPAIIMU B OBITY M Ha MPOU3BOJICTBE;

* KPUTHYECKON OIEHKH JOCTOBEPHOCTH XMMHUYECKON HWH(POpMAIMU, TOCTyHAromer u3
pPa3HbIX HCTOYHUKOB.



1.2.2. Ilnanupyembie pe3yabTaThl OCBOCHUS 00111e00pa30BaTeIbHON IMCHUILIMHBI B
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HJIaHI/IpyeMLle PeE3yJbTaThbl OCBOCHUS TUCHHUIIINHBI

Oommue

Ill/ICIII/IHJIl/IHaprIe

OK 01.
Bri6upats
Croco0BbI
pelieHus
3ajau
npodeccruona
JIbHOM
JesITEIbHOCTH
MIPUMEHUTEIb
HO K
pa3IMYHbIM
KOHTEKCTaM

B yacTu Tpya10BOro BOCIMTAHUSA:

- TOTOBHOCTh K TPYyAy, OCO3HAHHUE
IIEHHOCTH MacTepcTBa,
TPy 0I00uE;

- TOTOBHOCTH K aKTUBHOM
JEATCIIbHOCTA TEXHOJOTHYCCKOU H
COITMAJIBHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTH WHUIMUPOBATbD,
IUIAHUPOBaTh W CaMOCTOSITEIHHO
BBITIOJIHSITH TaKYIO JIEITEIIbHOCTD;

- MHTEpPEC K pa3InuHbIM chepam
npodeccuoHaNbHOM NEeATeIbHOCTH,
OBaaneHue YHHUBepPCAJIbHBIMHU
yueOHBIMU MO3HABATEJIbHBIMH
AeCTBUSAMU:

a) 0a3oBbIe
NefCTBUA:

- CaMOCTOSITEeNILHO (OPMYJIHPOBAThH
U aKTyaIM3upoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaABIWBAaTh CYIICCTBEHHBIN
NpU3HAK WM  OCHOBaHUSA A
CpaBHEHMs,  KilacCHpUKaUM |
0000I11IeHUS;

- ONpEACNATh IENH JeATCIbHOCTH,
3a/1aBaTh MMapaMeTPhl U KPUTEPUH UX
JTOCTHKCHHUS;

- BBIABIATH 3aKOHOMEPHOCTH U
IIPOTHBOPEUHS B pacCMaTPUBAEMBIX
SIBJICHUSX

- BHOCHUTH KOPPEKTHUBBI B
JEATEIHHOCTD, OIICHUBATH
COOTBETCTBUE PE3YJILTATOB IIEIISM,
OLICHUBATh  PHUCKU  MOCIEICTBUIA
NEATEIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE
MIPU PEIICHUH KU3HEHHBIX IPO0ieM
0) 0a3oBbIe  HcCCIEN0BATEIbCKHE

JIOTHYE€CKHUE

- BJIAageTh CUCTEMOM XUMHUYECKHUX
3HaHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAraromiye MOHSTHUS
(XuMuyecKuit 3JICMEHT, aTom,
AIIEKTpOHHAs 000JI0YKa aToma, s-, p-
, d-3JIeKTPOHHBIC OpOMTANIN ATOMOB,
WOH,  MOJIEKYJIa,  BaJCHTHOCTb,
AIEKTPOOTPHUIIATETLHOCTh, CTEICHb
OKHCJICHUS, XUMHUYECKass  CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIN
o0beM, YTJIEPOIHBIN CKeJleT,
byHKIMOHANIbHAS TPYIINA, pajuKall,
U30Mepus, H30MEpBHI,
TOMOJIOTUYECKUI PsAl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHCIJIOPOJI- U
a3oTcoeprKalue COEIMHEHMS,
OMOJIOTMYECKH aKTHUBHBIE BEIECTBa
(yrneBopl, YKHUPBI, Oenkm),
MOHOMED, MOJHUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE
COETMHEHMUS, KpUCTAIINYECKas
pelerka, THIIBI XUMUYECKHUX
peakuuit (OKMCIHUTENBHO-
BOCCTAHOBUTEJbHbIE, 9K30-U
SHAOTEPMUYECKHUE, peakiuu
MOHHOTO oOMeHa), pactBop,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT  JAUCCOLMAIUs,
OKHUCIIUTEND, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOM PEAKIIUH,
XUMHUYECKOE PABHOBECUE), TEOPUH U
3aKOHBl  (TEOpHUsT  XMMHYECKOTO
CTPOCHHUSI OpPraHUYECKUX BEIIECTB
AM. byrtneposa, Teopus
ANEKTPOJIUTUUECKON JUCCOIUAIINH,
IIEPUOUYECKUI 3aKOH J.N.
MengeneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH,




aercTBUA:

- BJAJETh HaBbIKAMU  y4eOHO-
HCCIIEN0BATEIbCKOW M IPOEKTHOU
NESATEIbHOCTH, HaBbIKaMU
paspelnieHus npooeM;

- BBISIBJISITh IPUYMHHO-
CJIEICTBEHHBIE CBS3HU u
aKTyaJu3upOBATH 3az1auvy,
BBIJIBUTATh TUIIOTE3y €€ peLICHMUS,
HaXOJUTh apryMeHThI Ui
JIOKA3aTeJIbCTBA CBOMX

YTBEPKJICHUH, 3a/1aBaTh MapaMeTphbl
Y KPUTEPUU PELICHUS;

- AQHAIIM3UPOBATH MOJIyYEHHBIE B
XOJIE PEUICHUs 3aJa4M PE3YJIbTaThl,
KPUTUYECKU OIICHUBATH 1504
JIOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCIIOBUSIX;

- yMEThb TIEPEHOCUTHh 3HAHUA B
MO3HABATEJIbHYI0O W MPAKTUYECKYIO
00/1aCTH JKU3HENEATEIbHOCTH;

- YMEThb WHTETPUPOBATH 3HAHUA U3
Pa3HBIX IPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIC H/CH,
npejiarath OpUTHHAJIbHbBIE
MOAXO/Ibl U PEUICHUS;

- CIIOCOOHOCTD UX HMCIIOJIH30BAHHUS B
MMO3HAaBaTEJILHOM M COLIMAIbHOMN
MPaKTUKE

CUMBOJIMYECKUM  SI3BIK  XUMHUHU,
(akToNOrMueckue  CBEACHHUA O
CBOWCTBAaX, COCTaBe, IOJIYYEHUH H
0e30macHoM MCIOJIb30BAHUH
BAKHEHIIMX  HEOPraHUYECKUX U
OpraHMYECKHX BELIECTB B OBITY H
MPAKTUYECKOU NEeSITENbHOCTU
YEJI0BEKA;

- yMETh BBISABJISATH XapaKTepHbIC
MPU3HAKU u B3alMOCBS3b
U3YUYEHHBIX TOHATHH, MPUMEHSTH
COOTBETCTBYIOLIME TMOHATUSA NpU
ONMMCAHUM CTPOEHUS U CBOWCTB
HEOPraHMYECKUX M OpraHMYeCcKHX
BEIIECTB W UX IPEBpAIlCHUN;
BBISIBJISITh B3aUMOCBSI3b XUMHUUECKHUX
3HAHUM c MOHATUAMHA u
npe/ICTaBICHUsIMU TPYTUX
€CTEeCTBEHHOHAYYHbIX MPEMETOB;

- YMETh UCIIOJIb30BATh
HaUMEHOBaHUS XUMUYECKHUX
COEJIMHEHU N MEXTyHApOIHOTO
coro3a TEOPETUYECKOMN U
MPUKJIAJHON XMMHUHU U TPUBHAJIbHBIC
Ha3BaHWS  BaXXHEWIIHUX  BEILIECTB
(oTUNeH,  aleTWieH,  TJIMUEpHH,
dbenon, dopmanpaeTU, YKCYCHas
KHCJIOTA, TJIMLIHMH, YrapHbld ras,
YIJIEKUCHBIA Ta3, aMMHaK, TalleHast
U3BECTb, HeralieHas U3BECTb,
NUTbEBass  coJa W JPYrux),
COCTaBJISITh dbopMyIIbI
HEOPraHUYECKUX W OPraHWYECKHX
BEILIECTB, YPABHEHUS XUMHUUYECKHUX
peakiuii, OOBSICHATH HX CMBICIH,
MOATBEPKIATh XapaKkTepHbIE
XUMUYECKHE  CBOMCTBA  BEIIECTB
COOTBETCTBYIOLLIUMHU
AKCIIEPUMEHTaMU U 3alHCSIMU
YPaBHEHUN XUMHUYECKUX PEAKLINM;

- YMETh yCTaHaBJIUBAaTh
MPUHAUIC)KHOCTD M3YUYEHHBIX
HEOPraHUYECKUX W OPraHUYECKHX
BEIIECTB K ONPEJEIIEHHBIM KJIaccaM
u rpynmnam COCIMHEHMU,
XapakTepu3oBaTb HMX COCTaB U
BAKHEWILIME CBOWCTBA; OIPENECIATH
BU/IbI XUMHYECKHUX CBsI3e
(KoBaJICHTHA, HOHHas,
MeTaJUTM4ecKasi, BOJOPOHAs), TUIIBI




KPUCTAJTUYECKUX peuIeToK
BEIIECTB; KJ1acCUu(PUIIMPOBaTh
XUMHUYECKHE PEaAKIUU;

- copmMupoBaTh MPEACTABICHUS: O

XUMHUYECKOM COCTaBJIAIONICH
€CTECTBEHHOHAYYHOMN KapTUHBI
MHUpa, POJIM XUMHUU B TIO3HAHHUH
SBJIICHUI IIPUPOABL, B
dbopMupOBaHUH MBIIIJICHHUS 5
KYJbTYPBI JIMYHOCTH, ee
GYHKITMOHATLHOM TPaMOTHOCTH,
HEO00XO0IMMOM TUTA pelieHus
MPAKTUICCKUX 3a71a4 n
9KOJIOTHYECKHU 00OCHOBAHHOTO

OTHOILIEHHSI K CBOEMY 3JI0POBBIO U
MIPUPOAHON Cpeae;

- YMETb HPOBOJIUTH pacCyeThl MO

XUMHUYECKHM dbopmynam u
YPaBHCHHSIM XUMHUYECKUX PEAKIIHH C
HCIIOJIb30BAHHEM buznyeckux
BCJIUYHH, XapaKTePU3YIOLTUX
BellecTBa c KOJIMYECTBEHHOU
CTOPOHBIL: MAacChl, o0bema
(HOpManbHBIE  YCIIOBUS)  Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BAaTh CUCTEMHbIE
XUMHUYECKHE 3HAHUA JJIsl MPUHATHUSA
perieHuit B KOHKPETHBIX

JKU3HCHHBIX CHUTYAlHAX, CBA3AHHBIX
C BCIICCTBAMU U UX ITPUMCHCHUAM.

OK 02.
Hcnonws3oBate
COBPEMEHHBIE
CpelcTBa
TIOWCKa,
aHaJM3a u
WHTEpIpeTaIu
u
uHbopManuu
u
nH(pOpMAIOH
HBIC
TEXHOJIOTUHU
TUIS
BBITIOJTHEHUS
3aaq
npodeccrona
JIbHOM
JeSITEIIbHOCTH

B o0JacTy HEHHOCTH HAYYHOIO
MO3HAHUSA:

- c(hopMUPOBAaHHOCTH
MHUPOBO33pPEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  HAyKM W
0011eCTBEHHOM MPaKTUKH,
OCHOBAHHOTO Ha JHUaJIOre KYJbTYp,
CIOCOOCTBYIOIIIETO OCO3HAHUIO
CBOETO MECTa B IOJMKYJIbTYPHOM
MUpE;

- COBEPUICHCTBOBAHMUE SI3bIKOBOW U
YUTATEIIbCKOU KYJIbTYPbI Kak
CpEACTBA B3aWMOJICUCTBHUS MEXKIY
JXOJIbMU Y TTO3HAHUSI MUPA;

- OCO3HaHUE LIEHHOCTH HAay4YHOH
NEATEIIbHOCTH, TOTOBHOCTH
OCYILIECTBIISITh MIPOEKTHYIO 151
HCCIIEIOBATENBCKYIO0  JIEATENBHOCTD

- YMCTh INUIAHUPOBATH W BBIIIOJIIHATDH

IUTAHUPOBATh u BBITIOJTHSATH
XUMHYECKHM AKCIIEPUMEHT
(mpeBparieHus OpraHNYECKHUX
BEIIECTB npu HarpeBaHUH,

TIOJTyYCHHE ATHJICHA U U3YUYCHHE €TO
CBOWCTB, KAYECTBCHHBIC PEAKIIMU Ha
QIBJIETUBI, Kpaxmal, YKCYCHYIO
KUCJIOTY; JIeHATypanus OCIIKOB IMpH
HarpeBaHWM, LBETHBIC  PCAKIHH
OCJIKOB; MIPOBOJIUTH peaku
MOHHOTO OOMEHa, OTPEACISATh CPey
BOJIHBIX PAacTBOPOB, KaYCCTBCHHBIC
peakiuu Ha cynbdaT-, KapOOHAT- U

XJIOpHUI-aHNUOHBI, Ha KaTuOH
AMMOHUS,; pemaTrb
SKCIICPUMCHTAJIbHBIC 3aJa4u 10

temaMm "Metamel" u "Hemetamibr")
B COOTBETCTBUM C IMpaBUIIaMU




VHJMBUIYAJIbHO U B IPYIIIE;

OBiaaenue YHHUBEPCAJIbHBIMH
Y4eOHbIMU MO3HABATEJILHLIMHU
JAeHCTBUAMM:

B) padora ¢ uHopManueii:
- BJIAJICTh HABBIKAMHU IIOJy4YCHUS

uHpopManuu u3 HMCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEJIBHO
OCYLICCTBJIATh  IIOUCK,  aHAJIN3,

CUCTEMAaTH3aIUI0 U WHTEPIPETAIUIO
nHOpPMAIIMKA PA3TUYHBIX BUIAOB H
dhopm mpencTaBICHUS;

- CO3/1aBaTh TEKCTHl B Pa3JIMYHBIX
dbopmaTax ¢ yuyeTOM Ha3HA4YEHUS
nHpopManuu Hu eJICBOU
ayJIMTOPUH, BBHIOUpasi ONMTHUMAIIBHYIO
hopmy peICTaBICHUS u
BU3YaJIU3allNN;
- OIICHHBATh
JETUTUMHOCTh ~ MH(pOpMAIUHU, ¢
COOTBETCTBHE TIPABOBBIM "
MOPaIbHO-3THYECKUM HOpMaM;

- UCTIOJTh30BaTh cpeacTBa
UHPOPMAIIMOHHBIX U
KOMMYHUKAITUOHHBIX TEXHOJIOTHHA B
peleHun KOTHUTHBHBIX,
KOMMYHUKaTUBHBIX U
OpraHU3allMOHHBIX 3a1a4 C
COOJIFOIEHUEM TpeboBaHUM
SPrOHOMHKH, TEXHUKA
0e30macHOCTH, THTUCHBI,
pecypcocOepekeHusi, TPaBOBBIX U
THYECKUX HOPM, HOPM
nH(}OpMaIMOHHON 0€30TIaCHOCTH;

- BJIQJICTh HABBIKAMHU PACIIO3HABAHWSI
¥ 3aIUTHI HH(HOPMAITUH,
uH(OpPMaIMOHHON 0€30ITaCHOCTH
JMYHOCTH,

JAOCTOBECPHOCTD,

TEXHUKHU 0€30MacHOCTH pu
oOpalieHud C  BeIIecCTBaMU U
1a00paTOPHBIM 000pyI0BaHUEM;
NPECTABIATH pe3yabTaThl
XUMHYECKOTO  JKCIEpUMEHTa B
dopme 3arucu YpaBHEHUI
COOTBETCTBYIOIIUX  pEaKUud W
(dbopMyIHpOBaTH BHIBOABI HA OCHOBE
ITHX PE3yJbTATOB;

- YMETh aHaJIM3UPOBATH
XUMHYECKYIO uHpopMmaimio,
MOJIy4aeMYIOo u3 pa3HbIX
UCTOYHUKOB  (CPEACTB  MaccoBOM
uHpopmauuu, cetb VIHTEpHET H
Apyrue);

- BJAJETh OCHOBHBIMH METOJaMH
HAyYHOTO TIO3HAHMSA BEIIECTB U
XUMHYECKUX SIBIICHUH
(nabnroneHue, U3MepeHue,
IKCTICPUMEHT, MOJICTTHPOBAHHUE);

- YMCTH MPOBOAWTH PACUCTBI 11O

XUMHUYECKHM dbopmynam "
YpaBHEHUSIM XUMUYECKHX PEaKIUH C
UCTIOJIh30BAaHHEM du3nIecKkux
BEJIMYUH, XapaKTePHU3YIOITIX
BEIIeCTBA  C KOJINYECTBEHHOM
CTOPOHBI: Macchl, o0bema
(HOpManbHBIE  YCIIOBUS)  Ta30B,
KOJINYECTBA BEIICCTBA;
UCTIOJIh30BAaTh CHUCTEMHBIC
XMUMUYCCKUE 3HAHUS ISl TIPUHSTHS
pelIeHui B KOHKPETHBIX

JKU3HCHHBIX CHUTYAlHAX, CBA3AHHBIX
C BCIICCTBAMHU U UX IIPUMCHCHHUCM;

OK 04.
OddexTuBHO
B3aUMO/ICHCTB
OBaTh U
paborarh B
KOJIJIGKTHUBE U
KOMaH/Ie

- TOTOBHOCTbL K CaMOpPa3BUTHIO,
CaMOCTOATCIBbHOCTH n
CaMOOIIPCACIICHUIO,

-OBJIaICHUC HaBBIKaMH yqe6H0-

UCCIIEIOBATENBCKOM, NPOEKTHOU H
COIIUAJIBHOM JIESATCIIbHOCTH;

OBJuagenue YHHUBeEpPCAJIbHBIMH
KOMMYHUKATHUBHBIMHU
NeCTBUAMU:

0) coBMecTHas 1eATeJIbHOCTbD.
- [OHUMaTh W  MCIOJb30BaTh

- YMCTh INIAHUPOBATH W BBINIOIIHATH

XUMHUYECKUU AKCIIEPUMEHT
(npeBpaieHus OpraHU4YeCKHUX
BEILIECTB npu HarpeBaHUU,

MOJTyYeHUE ATUIICHA M U3YyUYCHHE €ro
CBOMCTB, KQUeCTBEHHBIC PEAKIIUH Ha
aNBJCTU/IBI, KpaxMal, YKCYCHYIO
KHUCTIOTY; JIeHATypaiusi OCJIKOB TpH
HAarpEeBaHWU, [IBETHBICE  PEAKINH
OCJIKOB; MPOBOJIUTD peakiuu
MOHHOTO O0OMEHa, OTPEACIISATh CPey




NpeuMyLIeCTBa  KOMaHIHOH  H
WHIUBUIYaJIbHOU paboThI;

- IPUHUMATh IEJIM COBMECTHOU
NeSITENIbHOCTH, OpPraHU30BBIBATH MU
KOOpJAMHUPOBATh JIEUCTBUS IO €€
JNOCTUKEHHUIO:  COCTaBIIATH  IUIaH
NEUCTBUM, paCHpEenessITh pPOIU C

y4eTOM MHEHUHI YYaCTHHUKOB
00CyKJ1aTh Pe3yJbTaThl COBMECTHOM
paboTHI;

- KOOpPAMHHUPOBAaTH M BBIIOJHATH
paboTy B YCIOBHUSIX pPEaJbHOTO,
BUPTYaJIbHOTO u
KOMOMHHUPOBAHHOT'O
B3aHMMOJICHCTBUS;

- OCYUIECTBIISTh MO3UTHUBHOE
CTpaTeru4yeckoe  IOBEJACHHE B

pPa3IUYHBIX CHUTYyalUsX, MPOSBISTH
TBOPYECTBO M BOOOpaKeHHE, OBITH
WHUIMATUBHBIM

Osianenue YHHMBEPCAJIbHBIMHU
PeryJsATHBHBIMH eCTBUSIMM:

r) NpUHATHE Ccedsi W JPYrux
JIoJen:

- MPUHUMATh MOTHUBBI U apryMEHTHI
IpYyrux  JIIOJ€W  Npu  aHaIu3e

pe3yIbTATOB JEATEILHOCTH;
- MPU3HABaTh CBOE MPaBO M IMPaBO
JIPYTHUX JIIOACH Ha OIMIUOKH;

- pa3BUBaTh CIOCOOHOCTH MTOHUMATH
MUP C TIO3UIIUU JIPYTOTO YEIOBEKA;

BOJHBIX PACTBOPOB, KAaYECTBEHHHIC
peaknuu Ha cynbdar-, kapOoHAT- U
XJIOpUA-aHUOHBI, Ha KaTHOH
aMMOHHUS; pemaTh
IKCTIEpUMEHTANbHBIE  33Jaud  TI0
temam "Metael" u "Hemeramisr")
B COOTBETCTBHM C MPaBHJIAMH
TEXHUKHU 0€30MacHOCTH pu
oOpalieHud C  BEIIeCTBAaMU U
1a00paTOPHBIM 000pyI0BaHUEM;
NIPEICTABIIATh pe3yIbTaThl
XUMHYECKOTO  DKCIEpUMEHTa B
dopme 3aMnucu yYpaBHEHU
COOTBETCTBYIOIIMX  pEaKUud W
(dbopMyIHpOBaTH BHIBOABI HA OCHOBE
ITHX PE3yJbTATOB;

OK 07.
CopmelicTBOBaT
b COXpPaHEHUIO
OKpY Karolen
Cpebl,
pecypcocoepe
KEHHUIO,
MPUMEHSTh
3HaHUA 00
W3MEHEHUHU
KJIMMaTa,
TIPUHITUIIBI
OepeKITUBOTO
MIPOU3BO/ICTBA
, 3¢ dexkTuBHO
JEUCTBOBATH B
Ype3BbIYAHBI
X CHTYyaIUsX

B 00/1acTH YK0J0OrMYECKOro

BOCTIMTAHUSI:

- c(hOpMUPOBAHHOCTH
9KOJIOTUIECKON KYJIbTYPBI,
TIOHUMaHUE BJIMSHHS COLHAIBHO-
SKOHOMHYECKHX  IPOIECCOB  Ha
COCTOSIHHE MIPUPOTHON u
COLIMANILHOM  Cpelbl, OCO3HaHUE
rJ1006aTBEHOTO xapaxkrepa

HKOJIOTHUECKHX MPOOIIeM;

- IUIAHUPOBAHUE M OCYILICCTBIICHUE
JICCTBUM B OKPYJ)KAIOIIEH CpeJie Ha
OCHOBE 3HaHMS LEJIEd YCTOWYHUBOTO
Pa3BUTHUS YEIOBEYECTBA;

AKTMBHOE  HENpUATHE JCUCTBUH,
MIPUHOCAIIUX BpEN OKpYyXKarolen
cpene;

- yMeHue IIPOTHO3UPOBATH

- chopMUpOBaTh MPEACTABICHUS: O

XUMHUYECKOU COCTAaBJISAIONICH
€CTECTBCHHOHAYYHOU KapTUHBI
MHpaA, POJU XUMUM B TIO3HAHUHU
SIBIICHUH MIPUPOBI, B
dbopMHupOBaHUHT MBIIIICHHS u
KYJbTYPbI JIMYHOCTH, ee
(GyHKIIMOHAILHON rPaMOTHOCTH,
HEO0XO0IMMO TUTSE pelieHus
MPAKTUYECKUX 3aJ1a4 u
AKOJIOTMYECKU 000CHOBAHHOTO

OTHOILIEHUSI K CBOEMY 3/I0POBBIO H
MIPUPOJITHOU CpeIe;

- yMeThb COOMIOJaTh  MpaBUIIa
IKOJIOTHYECKU 11eJ1ec000pa3zHOTro
NOBEJICHUSI B OBITY W TPYIOBOH
JEATENBHOCTH B IEINSX COXPaHCHUs
CBOEr0 3J0pOBbsl U OKpYyXKarouen




HEOJIaronpusiTHbIE  HKOJIOTUYECKUE
MOCIIEACTBUS  NpPEANPUHUMAEMBbIX
JNENCTBUIM, IPEIOTBpALIATh UX;

- pPacCIIMpPEHHE OIbITA IEATEIBHOCTH
9KOJIOTUYECKOW HANPABJICHHOCTH;

- OBJIaJICHUE HaBBIKAMU YYEOHO-
HCCIEN0BATENBCKOM, TPOEKTHON U
COLIMAJILHOM JICSITCIIbHOCTH;

MPUPOAHON  CpEAbl,  YYHUTHIBATh
OIMIaCHOCTh BO3JCHCTBHUS HaA >KHUBLIC
OpraHU3MBbI ONPEIEIEHHBIX
BEIIIECTB, MMOHUMAas CMBICH
[oKa3aresst IIpeAeIbHON

JIOITyCTUMOW KOHLEHTPaLUH;

[IK 1.2. |- Ymenue omnpenensits OCHOBHBIE
[Ipurorasnusa | CBOWCTBAa MaTepUaJIOB;

Th OOBIYHBIE U | - YMEHHE HPOCUYUTHIBATH OOBEMBI
JIEKOpaTUBHBIE | paboT u MOTpPeOHOCTH B
HITYKaTypHbIe | MaTepuasax;

pacTBOpbl U | - YMEHHE OMNPEeNeNsITh MNPUTOTHOCTD
cMecHu B | IPUMEHSIEMBIX MaTepUaJOB;
COOTBETCTBUU | - YMEHHUE MPUTOTABIMBATH BPYUHYIO
C U MEXaHM3UPOBAHHBIM CIOCOOOM
YCTAHOBJIEHHO | CyXH€ CMECH OOBIYHBIX PaCTBOPOB
i perenTypoi, | o 3aJaHHOMY COCTaBY;
0€30MacHbIMU | - YMEHHUE MPUTOTaBIMBATh PACTBOPHI
YCIIOBUSMHU U3 CyXUX PacTBOPHBIX CMecCeii;
Tpyaa u|- yMEHHE PUTOTABIMBATh
OXpaHoOM JNEKOpaTUBHBIE U  CIELHAJIbHBIC
OKpPY’KaloIllel | pacTBOPBL.

cpenbl

IIK 3.2. - yMEHHE TIPOCUUTHIBATh OOBEMBI
[IpurorasiuBa | paboT U MOTPEOHOCTU MAaTEPHAJIOB;

Th COCTaBbI
JUTSL MAJISIPHBIX
u
JIEKOPATUBHBI
X paboT 1o
3aJITaHHON
peuentype ¢
coOJTI0ICHHEM
0e30macHbIX
YCIIOBUU
TpyJa u
OXpaHbI

OKpY Karolien
cpenbl

- YMEHHE ONPEAEATh MPUTOJAHOCTD
IPUMEHSIEMBIX MaTEPHAJIOB;

- yMEHHE IPEIOXPaHATh
IIOBEPXHOCTH OT HaOPBI3rOB KPACKH;
II0/ITOTaBJINBATh pas3InyHbIE
IIOBEPXHOCTH K OKPAcKe;

- yMEHHE II0/IFOTABJINBATh
pa3IuYHbIC TTOBEPXHOCTH K OKJIICHKE
00osMu;

- YMEHHE IIPUTOTABIINBATH
HEUTPAIU3YIOLIHNE PACTBOPHI;

- YMEHHE IIPUTOTABIINBATH
LIITaKJIEBOYHBIE COCTABBI;

- YMEHHE IIPUTOTABIINBATH
TPYHTOBOYHBIE, OKpaCOYHbIE
COCTaBbl, 3MYJIbCUM M IMACTHI IO
3aJJaHHOMY PELENTY;

- YMEHHE IIPUTOTABIINBATH

- BJIAAE€Th CHUCTEMOM XHUMHYECKHUX

3HaHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIararone MTOHSATHS
(XuMuyecKuit 3JICMEHT, aTom,

AIIEKTpOHHAs 000JI0YKa aToma, s-, p-
, d-3JIeKTpOHHBIC OpOMTANIN ATOMOB,
MOH,  MOJIEKYJla,  BAJIEHTHOCTb,
ANEKTPOOTPHUIIATETLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHYECKas  CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIN
o0beMm, YTIEPOAHBIN CKeJleT,
GyHKIIMOHANIbHAS TPYIINA, paJuKal,
HU30MepHs, U30MEDHI,
TOMOJIOTHUSCKHH  psiJl, TOMOJIOTH,
YTIE€BOAOPOIBI, KHACIIOPOJI- u
a30TcoJIeprKalue COEJIMHEHUS,
OMOJIOTMYECKH aKTUBHBIE BEIECTBa
(yrneBompl, KUPBHI, oenkm),
MOHOMEp, TMOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS, KpUCTaJLITH4ecKas
perierka, THUIIBI XUMHYECKHUX
peakuui (OKHCTUTENBHO-
BOCCTaHOBUTEIIbHEIE, 9K30-U
AHIOTEPMUUYECKHE, peakuuu
HMOHHOTO oOMeHa), pacTBop,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAS  JUCCOLMAIINS,
OKHUCJIUTETb, BOCCTaHOBHTEIb,
CKOPOCTh ~XMMHYECKON peaKIluu,
XUMHYECKOE PaBHOBECHE), TEOPUH U
3aKOHBl  (TEOpHs ~ XMMHYECKOTO
CTPOEHHUSI OPraHMYECKUX BEIIECTB
AM. bytneposa, TeOpus
AIIEKTPOJIUTUYECKON TUCCOIIMAIINH,
MIEPUOINYECKU I 3aKOH J.N.
MenpeneeBa, 3aKOH COXPaHCHHS
MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHA  SI3BIK  XUMHUH,
dakTonoruueckue - CBEACHUS O




OKPaCOYHBIE
HEO0O0XOIMMOI'0 TOHA,
- YMEHUE TIPUTOTABIINBATH KIICH;

- YMEHHE KOHTPOJIMPOBATH KAYECTBO
OATOTOBKU u 00paboTku
MTOBEPXHOCTH;

- YMEHHE KOHTPOJIMPOBATH KAYECTBO
OKPACKH.

COCTaBbl

IIK 5.2.
[Ipurorasnusa
Th COCTaBbI
TUISt
MO3aUYHBIX U
JIEKOpPaTUBHBI
X pabort 1o
3aJaHHOM
peuentype ¢
COOJI0ICHUEM
0e30macHbIX
YCIIOBUU
Tpyla u
OXpaHbI

OKpY Karolen
Cpebl

- YMEHHE MPOCUYUTHIBATH OOBEMBI
paboT 1 MOTPEOHOCTH MaTEPHUAJIOB;

- YMEHHUE OMPEJCNIATh MPUTOIHOCTD
MPUMCHSIEMBIX MaTCPUAJIOB;

- IIPUTOTABJIMBATh pacTBop,
MO3anYHYI0 MacCy BPYUYHYIO;

- YMCHHE MIOJITOTABIINBATh
pa3IUYHbBIC TIOBEPXHOCTH K OKJICHKE
0005MH;

- TPUTOTaBIIMBATh COCTaBBI IS
MO3aUYHBIX U JICKOPATHBHBIX padoOT
C WCIIOJIb30BAHMEM CPEJCTB Majou

MEXaHn3alunu 15(0) 3aJaHHON
penenType

- yMEHHEe KOHTPOJHUPOBATH KaueCTBO
[MOATOTOBKH u 00paboTku
MTOBEPXHOCTH.

CBOWCTBAaX, COCTaBe, IOJIYYEHUH H
0e30macHoM MCIOJIb30BAHUH
BOXHEUITNX  HEOPTraHMYECKUX M|
OpPraHNYECKHX BEIIECTB B OBITY H
PaKTHYECKOU NEeSTENBHOCTH
YEJI0BEKa,

- YMEThb BBISBISATH XapaKTEpHEIC
TIPU3HAKH " B3alMOCBS3b
U3yYEHHBIX TMOHITHHA, TPUMEHSITH
COOTBETCTBYIOIINE TIOHATHS TPHU
ONMMCAaHUM CTPOCHHUS U CBOICTB
HEOPTaHWYEeCKUX W OpraHHUYeCKUX

BEIIECTB W UX IPEBpALICHUN;
BBISIBJISITH B3aUMOCBSI3b XUMHUUECKHUX
3HAHUM c MOHATUAMHA u
MpeACTaBICHUSIMHU TPYTUX
€CTECTBEHHOHAYYHBIX MPEMETOB;

- yMETh aHAJTM3UPOBATH
XUMHYECKYIO nHpopMmarmro,
MIOJIy4YaEMYIO u3 pa3HBIX
HCTOYHUKOB  (CPEJICTB  MacCOBOM
undopmanuu, cerb HWHTEpHET U
Apyrue);

- BJAJETh OCHOBHBIMH METOJaMH
HAYYHOTO TIO3HAHMS BEIIECTB U
XUMHUYIECKHX SIBIICHU
(HabmroieHue, HU3MEpEHHE,
IKCTICPUMEHT, MOJICTTHPOBAHHUE);

- copMHpOBaTh TPEJCTABICHUS: O

XUMHUYECKOU COCTAaBJISAIONICH
€CTECTBCHHOHAYYHOU KapTUHBI
MHpA, POJU XUMUHM B TIO3HAHUHU
SIBIICHUH MIPUPOBI, B
dbopMHupOBaHUHT MBIIIICHHS u
KYJbTYPbI JIMYHOCTH, ee
(GyHKIIMOHAILHON rPaMOTHOCTH,
HEOOXOIUMOH TS pelIeHus
MPAKTUYECKUX 3aJ1a4 u
DKOJIOTHYECKHU 000CHOBAHHOTO

OTHOUIEHUS! K CBOEMY 3JI0POBBIO H
MIPUPOJITHOU CpeIe;

- yMeTh COOII0AaTh MpaBuiia
HKOJIOTUYECKH L[EIeCO00pa3HOTO
MOBEJICHUS B OBITY M TPYJOBOI
NEATENBHOCTHU B LENSIX COXPAHEHUS
CBOETO 370POBbsI U OKPYKAIOIIEH
MPUPOHOM Cpeibl; yUUTHIBATH
OMACHOCTb BO3JICHCTBHUS HA )KHUBBIE
OpraHu3Mbl OIPEIEIEHHBIX
BELIECTB, IOHUMAasl CMBICIT




MoKa3aTelst IpeAeIbHON
JIOITyCTUMOW KOHLEHTPalUH;

1.2.3. IlmanupyeMble THYHOCTHBIE Pe3YJIbTAThI B X0/1¢ peajiu3alui 00pa3oBare/IbHOMI

MPOr paMMbI
JIn4HOCTHbIE pe3ynbTaTbl peannsaumm Nnporpammbl BOCNUTAHUA Kog
(0eckpunmopeol) JNINYHOCTHbIX
pe3ynbTaToB
peanusaunm
nporpammol
BOCMNUTAHMUA
MpoABNAIOLWNIA U 4EMOHCTPUPYIOLMIA YBAXKEHUE K Nt0AAM TPYAa, neP4

OCOSHBFOLLI,VII‘/'I LUEeHHOCTb cobCcTBEHHOrO TpyAda.

Oco3HatoWMii NPUOPUTETHYHO LLEHHOCTb IMYHOCTU YENNOBEKA; yBaxKatowuii | JIP 7
COBCTBEHHYIO M YYKYIO YHUKANbHOCTb B Pa3/IMYHbIX CUTYALUSAX, BO
BCcex popmax 1 BUAax AeATeNbHOCTH.

Cobntoaatowmii u nponaraHAMPYOLWMIM NpaBuao 340poBoro obpasa nePo
¥KU3HW, CNOPTa; NpeaynperKaatoLmnii iIMbo NpeosoeBatoLLnii
3aBMCMMOCTU OT a/IKorons, Tabaka, NCMXOAKTUBHbIX BELLECTB U T.A4.

3aboTawumiica o 3aWmMTe OKpYKatoLwei cpeabl, COBCTBEHHOWN U YyKOM NP 10
6e30nacHOCTM, B TOM Yncne uMppoBon.

Co3HaTeNibHOE OTHOLWIEHWE K Tpyay, NpoABAeHne TPYA0BOM aKTUBHOCTMU. np 13
[06p0oCcoBECTHOCTb M OTBETCTBEHHOCTb 33 Pe3y/bTaT yuebHOoM neP 14
DeATeNbHOCTH.

[emoHcTpaumsa nHTepeca K byayuwen npodeccun. npP 15




2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJbHOM TUCIHUILINHBI

2.1. O0bem y4eOHOM TUCHUIIMHBI M BUABI y4eOHOH padoThI

Bup yuebHou paboTbl O6vem B yacax
O6bem obpasoBaTenbHOM NPOrpaMmmbl AUCLUMIUHDI 72
1. OcHOBHOE copeprkaHue 64
B T.Y.
TeopeTnyeckoe obyyeHne 28
NpaKTUYecKme 3aHATUA 36
2. IIpodeccuoHaIbLHO OPUEHTHPOBAHHOE 6
co/iepsKaHue/lIPUKJIAJHON MOYJIb
BT. Y.
TeopeTmyeckoe obyyeHne 2
NPaKTUYeCKne 3aHATUA 4
MHANBUAYANbHbBIA NPOEKT ha
MpomerKyTouHaAa aTrectayua no gucumnamHe B popme 2
anddepeHUMpPOBaHHOTO 3a4eTa




2.2. TeMaTH4YeCKUii NJIAH U cOlePKaAHUE AUCIUTLUIHHBI

dopmupyembli
. e obwme n
HaumeHoBaHue | CopeprkaHue yueb6HOro matepmana, nabopatopHblie U NPaKTUYECKUE 3aHATUA, MTPUKNA[HOMN
O6bem yacoB |npodeccuoHa
pa3aenos U Tem Mmopaynb
NbHblE
KomMmneTteHuuun
1 2 3 4
OcHOBHOe coaeprkaHue 64
Paspen 1. OcHOBbI CTPOEHMUA BeLLecTBa 6
Tema 1.1. OcHOBHOe coaeprkaHue 4 OK 01
CTtpoeHue B B
ATOMOB CoBpemeHHaa mogenb CTPpoeHnA aToma. CUMBOJIMYECKUN A3bIK XUMUN. XMMUYECKUIN dN1eMEeHT. 2
XUMUYECKUX INeKTPOHHasA KoHourypaums atoma. Knaccudukaumsa XMMUYECKUX 31emeHToB (s-, p-, d-
5/1eMeHTOB U 3NeMeHTbl). BaneHTHble 3N1eKTPOHbI. BaneHTHOCTb. DNEeKTPOHHAA NPMPOAA XMMUYECKOM CBA3W.
npupoza INEeKTPoOTPULATENbHOCTb. BMAbI XMMUMYECKOM CBA3KU (KOBaNIEHTHAA, MOHHAA, MeTanMyecKas,
XMMUYECKOI BOAOPOAHaA) U cnocobbl ee 0b6pa3oBaHMs.
cBAsn B TOM uMcne NpaKTUUYECKUX 3aHATUIA U nabopaTopHbIX paboT 2
MN301 PeweHune 3aga4 no teme «CTpoeHmne aToma» 2
Tema 1.2. OcHOBHOe coaeprKaHue 2 OKO01
Mepuoanyeckmi OK 02
3aKOH U
Tabaunua A.U. Mepuoaunyeckas cMctema xmummn4yeckux anemeHTtos .M. MeHgeneesa. Pnsnyeckunii cMmbicn
MeHpeneesa Mepuoaunyeckoro 3akoHa .M. MeHgeneeBa. 3aKOHOMEPHOCTU MU3SMEHEHMA CBONCTB

XMMUYECKUX 3/1EMEHTOB, 06paszyemMbiX UMM NPOCTbIX U CNOXKHbIX BELLECTB B COOTBETCTBUMN C
NONOXEHNEM XMMUYECKOrO 3/1eMeHTa B [lepnoanyeckorn cncteme. MmMpoBo33peHYECKoe U
Hay4Hoe 3Ha4deHue [Nepuognyeckoro 3akoHa A.N. MeHaeneesa. lporHo3bl .M. MeHpeneesa.




OTI-(prTVIe HOBbIX XUMUNYECKNX 91eMEHTOB.

B TOM uncne npakTUUYECKUX 3aHATUIA U NabopaTopHbIX paboT

N302 XapaKTrepucTMKa XMMUYECKOro 3/1IeMEHTa NO NON0XKeHuIo B NepuoaunuecKkoii cucteme
Xumuyeckux snemenrtos 1. U.MeHpgeneesa

Pasgen 2. Xumunuy

ecKue peakuum

Tema 2.1. Tunbl | OCHOBHOE coaeprKaHue OK 01
XMMUYECKUX
peakumii Knaccudumkauma m TUNbl XMMMYECKUX PeakuMM C y4aCTMemM HeOpPraHMYecKMX BeLLecCTB.

CocTaBneHWe ypaBHEHUWN peakuuii CoOeaAMHEHUA, Pa3/IoKeHUs, 3aMelleHna, obmeHa, B T.u.

peaKkuMn ropeHna, OKUCNEHMNA-BOCCTAHOBIEHUA.

YpaBHeHUA OKUC/IEHMA-BOCCTAHOB/IEHMA. CreneHb OKUCNIEeHMA. Okucnutens n

BOCCTaHOBUTeNb. COCTaBNeHNE U YPaBHUBAHNE OKUCAUTENbHO-BOCCTAHOBUTE/NIbHbBIX PeaKLumi

MEeTOA0M 3/71eKTPOHHOro H6anaHca. OKUCINTENIbHO-BOCCTAHOBUTE/IbHbIE PeaKLMn B NPUPOAE,

NPOM3BOACTBEHHbIX MNPOLLECCAX N XKU3HeAeATeIbHOCTU OPraHU3MOB.

KonnyectseHHble OTHOWEHMA B XMMUKU. OCHOBHblE KONMYECTBEHHbIE 3aKOHbl B XMMUU U

pacyeTbl MO YPAaBHEHUAM XMMWUYECKUX peakumin. Monb Kak eguMHULA KOIMYeCTBa BELLEeCTBa.

MonapHaa macca. 3aKOHbl COXPaHEHWA MacCbl M 3Heprnu. 3akoH Asoragpo. MonsapHbIn

06bem rasos. OTHOCUTENbHAA NNOTHOCTb ra308B.

B TOM uncne NpakTUUYECKUX 3aHATUIA U NabopaTopHbIX paboT

MN303 PeweHmne pacyeTHbIX 3a43a4
Tema 2.2. OcHOBHOe coaeprKaHue OKO01
dNeKTponnTmnyec OK 04
Kas Teopua 3NeKTPONUTUYECKOM aAnccoumnaummn. MoHbl. DNEKTPONNTbI, HESINEKTPONNUTbI. Peakuumn

auccoumnayma un
MOHHbIN 0bMmeH

MOHHOro obmeHa. CoctaBneHne peakumii MOHHOTo obmeHa NyTemM COCTaBAEHUS UX NMOJIHbIX U
COKPALLEHHbIX MOHHbIX YpaBHEHUN. KNCNOTHO-OCHOBHbIE peaKumn. 3a4aHna Ha COCTaBAEHME
WMOHHbIX peaKkuum




B TOM uncne npakTUUYECKUX 3aHATUIA U NabopaTopHbIX paboT 2

N304 Tunbl XMMUYECKUX peaKkumi 2
KoHTponbHasa CTpoeHume BelecTBa U XMMUYECKUE peaKkLmn. 2
pa6oral
Paspen 3. CTpoeHue 1 cBOMCTBA HEOPraHMYECKUX BELLEeCTB 18

OcHoBHOe coaepKaHue 4 OK 01
Tema 3.1. I 6 OK 02
Knaccudmkaums, eopetuyecKkoe o yuel-mev
HOMEHK/aTYPa U MpeameTt HeopraHuyeckom xumun. KnaccudwuKkauma HeopraHuyeckux Beuiects. [pocTble u
CTpoeHme CNOXHble BelecTBa. OCHOBHbIE KACCbl C/IOXKHbIX BeWecTB (OKCUAbl, FTMAPOKCUAbI, KUCAOTbI,
HEOPraHMYECKMX conn). B3ammocBA3b HeOpraHMYecKMx BewecTB. ArperatHble COCTOAHMA BeL,ecTBa.
BelecTs Kpuctannnyeckne u amopdHble BewecTBa. TuMbl KPUCTANIMYECKUX pPeLIeToK (aTomHas,

MO/IEKYNAPHAA, MWOHHaA, MeTanndyeckas). 3aBUCMMOCTb GU3NYECKMX CBOMCTB BeLlLecTBa OT 2

TMNA KPUCTANZIMYECKOM peLLETKMU. 3aBUCUMOCTb XMMUYECKOM aKTMBHOCTM BELLECTB OT BMAA

XMMWYECKOM CBA3M U TUMNA KPUCTANSTMYECKON peLleTKU. MpruinHbl MHOroobpasma BeLLecTs.

HomeHKnaTypa HeopraHMYecKMX BELLECTB: Ha3BaHME BELLECTBA MUCXOAA M3 UX XMMWUYECKOM

bopmMynbl MM COCTABIEHUE XMMUYECKOM GOpMyabl UCXOAA M3 HA3BaHMA BeLlLecTBa Mo

mexxayHapoaHo (MKOMNAK) nnm TpMBManbHOM HOMEHKNATYpE.

B TOM uncne NpakTUUYECKUX 3aHATUIA U NabopaTopHbIX paboT 2

M305 KnaccndpuKauma 1 HOMEHKNATypa HEOPraHUYECKUX BELLECTB Pa3/INYHbIX K1acCoB 2
Tema 3.2. OcHoBHOe coaepXaHue 10 OKO01
dusmko- OK 02
XMMUYECKUne TeopeTnuyeckoe obyueHue




CBOMCTBA
HeopraHUYeCcKmx
BeLl,ecTB

MeTannbl. Obwme ¢du3MyYecKkMe MU XMMUYECKMe cBOMCTBA MeTannoB. Cnocobbl nonyyeHus.
3HayeHMe MeTaNN0B M HeMeTa/JIoB B MNPUPOLE U KU3HEeLEeATeNbHOCTU YeNoBeKa W
opraHuM3amoB. Koppo3uAa meTannoB: BuAbl KOPPO3WW, CMnocobbl 3alWMTbl MeTannos OT
KOppo3unu.

HemeTtannbl. Obwme pusnyeckme n xMmumyeckme CBOMCTBa HEMeETaNN0B. TUMUYHbIE CBOMCTBA
HemeTannos IV— VII rpynn. KnaccuduKkauma m HOMeHKNaTypa COeUMHEHUMA HeMeTannos.
KpyroBopoTbl BUOreHHbIXx 3/1eMEHTOB B NpUpose.

XuMuyeckme CBOMCTBA OCHOBHbIX K/1ACCOB HEOPraHNYeCKnX BeLLecTB (OKCUAO0B, TMAPOKCUAOB,
KMCNOT, conen n Ap.). 3aKOHOMEpPHOCTU B MU3MEHEHUN CBOMCTB NPOCTbIX BELLECTB,
BOAOPOAHbIX COEAMHEHWNI, BbICLUIMX OKCUA0B U TMAPOKCUA0B.

B TOM uncne NpakTUUYECKUX 3aHATUIA U NabopaTopHbIX paboT

M306 Koppo3ns meTannos 1 cnocobbl 3aWmThl

M307 OCHOBHbIE XMMUYECKNE CBOMCTBA OKCUA0B U TMAPOKCUA0B

308 OCcHOBHblIE XMMUNYECKUE CBOMCTBA KUC/IOT U cosleln

M309 PelweHne NPaKTUKO-OPUEHTUPOBAHHbIX 3a4aHNM

Tema 3.3.
NpeHTUdurKayms
HeopraHMUYecKmnx
BELLecTB

OcHOBHOe coaepiKaHue

NaoeHTUdMKAUMA HeopraHUYeCcKUX BeLLeCTB C WUCNO/b30BaHUEM MX OUBUKO-XMMUYECKMX
CBOMCTB, XapaKTepPHbIX KauyeCTBEHHbIX peaKuumin. KayecTBeHHble peakumm Ha cyabdart-,
KapboHaT- 1 XN0pUA-aHUOHbI, Ha KATUOH aMMOHMUS.

B TOM uMcne NpakTUYECKUX 3aHATUI U nabopaTopHbIX paboT

M310 NaeHTUPUKALMA HEOPraHUYECKNX BELLLECTB

KoHTponbHasa
pa6ora 2

CBOICTBa HEOPraHMYECKNX BELLLECTB.

OK 01
OK 02
OK 04




Paspen 4.

CrpoeHue n CBOMCTBA OopraHn4yeckux seuliects

24

Tema 4.1.
Knaccudukauyms,
CTPOEHUE U
HOMEHKNaTypa
OpraHNYecKnx
BeLLecTs

OcHOoBHOe coaepXKaHue

Teopetuueckoe obyueHue

MosBneHne U pa3BUTUE OPraHUYECKOM XMMUKM KaK HayKWu. [peameT opraHUYecKon XMmuu.
MecTo 1 3HaYeHNe OPraHNYECKOM XMMUM B CUCTEME €CTECTBEHHbIX HAYK.

XMMHUYeCcKoe CTPOEHME KaK MopAfOK COoeAMHEeHMA aTOMOB B MOJIEKY/Ne COraCHO  MX
BaNeHTHOCTU. OCHOBHbIE TMNOJNIOKEHUA TEOPUU XMMWUYECKOro CTPOEHUA OpraHUYecKux
coeauHeHnnn A.M. bytnepoBa. YrnepoaHbii CKeneT opraHM4Yeckom MoONEKy/bl. 3aBUCMMOCTb
CBOWMCTB BELLECTB OT XMMMUYECKOTrO CTPOEHUA MONEKY. M3omepua n nsomepsl.

MoHATME O PYHKUMOHanbHOM rpynne. Paaukan. MNMpuHUMNbI KnacCcuduKaumm OpraHnUYecKmx
coegnHeHnn. MexayHapoaHaa HOMEHKNaTypa M MPUHLUNBI HOMEHKAATYpPbl OPraHUYecKmnx
coegmHeHnn. [loHATMEe 06 as3oTcogeprKalmx CcoeguHeHUAX, OMONOrMYeckKn aKTUBHbIX
BewecTBax (yrnesogax, Xupax, 6enkax M Ap.), BbICOKOMOAEKYNAPHbIX COEAMHEHUAX
(MoHOMep, NoNAnMep, CTPYKTYPHOE 3BEHO).

HomeHKnatypa  OpraHMYecKMXx  COeAMHEHUW  OTAENbHbIX  KAaccoB  (HAcblWEHHblE,
HEHACbIWEHHbIE M apOMAaTUYECKME YIreBOAOPOAbI, CNUPTbl, PeHOoNbl, anbAernabl, KETOHbI,
KapboHoBble KMcnoTbl M Ap.) CocTaBneHMe MOJIHbIX U COKPALLEHHbIX CTPYKTYPHbIX dopmyn
OpPraHMYEeCcKMX BELLECTB OTAENbHbIX KNAcCOB, MCNOAb3YA UX Ha3BaHMA NO CUCTEMATMYECKOM U
TPMBMANIBHOW HOMEHKNAType (3TWNeH, aueTuneH, ravuepuH, deHon, dopmanbaerna,
YKCYCHaA KucnoTa, rnuuH). PacyeTtbl npoctenweir Gopmynbl OpPraHMYECKON MONEKY/bI,
ncxoaA U3 31eMeHTHOro cocTaBa (B %).

B TOM uMcne NpaKTUYECKUX 3aHATUIT U nabopaTopHbIX paboT

M311 HomeHKNaTypa OpraHMYeCcKUX COeANHEHUN OTAENbHbIX KNaccoB

OK 01

Tema 4.2.

OcHOBHOe coaeprKaHue

12

OK 01




CsoiicTBa TeopeTunueckoe obyueHue OK 02
OpraHnYecKmnx P U3NKO-XMMUYECKME CBONCTBA OPraHMYECKUX COeANHEHNIM OTAENbHbIX KNaccoB (0cobeHHOCTH OK 04
CcoegMHEeHNN KnaccuduKaumm MU HOMEHKNATYPbl BHYTPU Knacca; roMONOrMYeCcKkuin pag n obwas dopmyna;

nsomepua; pusnYeckme CBOMCTBA; XMMUYECKME CBONCTBA; CNOCObbI NoNyYeHUs):

— npeaenbHble yrnesoaopodbl (ankaHbl M UMKNOaNKaHbl). fopeHMe meTaHa Kak OAWUH U3

OCHOBHbIX MCTOYHWMKOB Tenna B MNPOMbIWAEHHOCTM W  6biTy. CBOMCTBA NPUPOAHbIX

YyrneBoAopoa0B, HaXoXaeHne B Npupoae U NnpuMmeHeHue asKkaHoB;

— HenpeAenbHble (aNKeHbl, aIKUHbI U aNKaAneHbl) U apomMaTUYecKme yrnesoaopoabl. FopeHne

aueTUNeHa KaK UCTOYHWUK BbICOKOTEMMEPATYPHOro NAAaMEHU ANA CBAPKU U Pe3KMU METaNN0B.

— KucnopogcoaepKawme coegmHeHns (cnnpTbl U GeHONbl, KapOOHOBbIE KMCNOTbI M 3dUPpBLI,

anbaervabl U KeTOHbl, Wpbl, yrnesogbl). [pakTUYecKoe NpUMEHEHME STUAEHTINKOAA,

ravuepvHa, ¢eHona. lMNpumeHeHne dopmanbaernaa, auetTanbhernpa, YKCYCHOM KUCNOTbI.

Mbifla KaK CONM BbICWMX KApPHOHOBbLIX KMCNOT. MotoLme CBOMCTBA MblAa.

— asoTcoAeprkawme coegmMHeHns (aMUHbl U AMUHOKUCIOTbI, 6enKkun). BbicokomonekynapHble

coegmMHeHua (CMHTeTMYecKkue u Buonormyeckm-akTuBHble). MoHOMep, Noanmep, CTPYKTypHoe

3BeHoO. [MMonnmepunsayma sTUNEHA KaK OCHOBHOE HanpaBaeHUe ero UCNOAb30BaAHMUA.

FeHeTMYeCKan CBA3b MeXKAY KAacCcamMmm OpraHUYeCcKMX CoOeANHEHNA.

B TOM uMcne NpaKTUUYECKUX 3aHATUIA U nabopaTopHbIX paboT

M312 CeoiicTBa OpraHNYECKUX COeANHEHNM OTAENbHbIX KNAcCoB

M313 PeweHne NPaKTUKO-OPUEHTUPOBAHHbIX 3aZ@aHUI HA CBOMNCTBA OPraHMYeCcKMUX CoeAUHEHUN

OTAENbHbIX K/1acCoB

MN314 MNpeBpalLeHna opraHUYECKNX BELLLECTB NPM HarpeBaHuu
Tema 4.3. OcHoOBHOe cogepKaHue OKO01




NoeHTudumkaumnsa | TeopeTnyeckoe obyueHume OK 02
OpraHMYecKmnx BuoopraHuyeckue coegmHenusa. NMpumeHeHne n buonornyeckan ponb yrnesonos. OKUcneHune OK 04
BELLECTB, NX YrNeBoAoB — UCTOYHUK IHEPTUU KUBbIX opraHnamoB. O6n1acTM NpUMEHEHUA aMUHOKMUCAOT.
3Ha4YeHne n MpeBpalweHna 6enkoB NUWKM B opraHnsme. bnuonormyeckmne pyHkumnm 6enkos. buonormyeckmne
npUMeHeHue B OYHKUMM KNPOB. PONb OpraHNYeCcKom XMMnm B peieHmmn npobaem nuuweBoi 6e3onacHoCcTu.
6bITOBON U Ponb OpraHMYecKkom XMMUKU B peLleHnn npobiem saHepreTuyeckor 6e3onacHOCTU, B Pa3BUTUM
NPOU3BOACTBEHH | MEAULUMNHDBI, CO34aHUN HOBbIX MATEpPManoB, HOBbIX MCTOYHWKOB 3HEPrun (anbTepHaTUBHbIE
Olh 0eATeNbHOCTU | UICTOYHUKM 3Heprnm). ONacHOCTb BO3AEMNCTBUA HA KUBbIE OPraHM3Mbl OPraHUYECKMX BELLECTB
YyesioBeKa OTAENbHbIX KnaccoB (yrneesogopoapl, cnupTbl, GeHObl, X0POPraHUYeckue NpPou3BOAHbIE,
anbaeruapl U 4p.), CMbICA NOKa3aTensa npeAenbHO A0NYCTUMOM KOHUEHTPaLMM.
B TOM uncne npakTUUYECKUX 3aHATUIA U NnabopaTopHbIX paboT
M3 15 NaeHTndmnKauma opraHNYecknx CoegMHEHUMN OTAENbHbIX KNaccoB
KouTponbhas CTpyKTypa 1 CBOMCTBA OpraHUYEeCKUX BELLECTB
paborta 3 PYKTYP P '
Paspgen 5. KunHeTtnueckue n tTepmoanHamumyeckme 3aKOHOMEPHOCTU NPOTEKAHUA XMMUYECKUX peaKLun
5.1 CKopocTb OcHOBHOe coaeprKaHue OKO01
XMMUYECKUX OK 02
peakuni.
Xnumunyeckoe
paBHoBeCHe CKOpOCTb peaKkLuuMn, ee 3aBUCMMOCTb OT pPasanyHbIX (GaKTOPOB: NPUPOAbI pearnpyroLLmx

BELLECTB, KOHUEHTPaLUUN pearnpyrowmx BeLLecTs, TemnepaTypbl M naowaan peakuMoHHOM
nosepxHocTn.TennoBble 3GPEKTbl XMMNYECKUX PEAKLNI. IK30-M SHAOTEPMMUYECKME, PEAKLLNM

O6paTMMOCTb peaKkumin. XuMmnyecKkoe paBHOBECUE U €ro CMeLLLEHME Noa AeACTBMEM Pa3INYHbIX
¢baKkTOpOB (KOHUEHTPALMA peareHToB UAM NPOAYKTOB peakuuu, AaBaeHue, TemnepaTypa) ana
CO34aHUA ONTUMANbHbIX YC0BUA NPOTEKAHMA XMMUYECKUX npoueccos. MpuHuun fle LWWaTtense.

B TOM uncne NnpakTUUYECKUX 3aHATUIA U NabopaTopHbIX paboT




MN316 PeweHne NpPaKTUKO-OPUEHTUPOBAHHbIX 33a4aHMN Ha aHanu3 GpakTopoB, BAMAKOLWMX Ha
N3MEHEeHME CKOPOCTU XMMUNYECKOM peakLmnm

M317 Xummnyeckoe paBHOBECUE U €r0 CMELLEHME Noa AeNCTBUEM Pa3/INYHbIX GaKTOPOB

Paspen 6. PacTBopbl
Tema 6.1. OcHOBHOe coaeprkaHue OK 01
NoHATHe O 6 OK 02
pacTBopax Teopetnyeckoe obyuyeHue ) OK 07
PacTBOpeHMe Kak OU3MKo-XMMMYECcKUit npouecc. PactBopbl. Cnocobbl NpUroToBiEHUSA
pactBopoB. PactBopumocTb. MaccoBaa 40nA pacTBOpeHHOro sewectsa. CMbiCA MOKasaTens
npegenbHO A0MNYCTMMOM KOHUEHTPAUMM M €ro UCNONb30BaHUE B OLLEHKE 3KOJ/I0rMYecKom
6e3onacHocTu.
MpaBuna sKkonormyeckn uenecoobpasHoro nosegeHnsa B bbITy M TPy[0BOM AEATENBHOCTU B
LEenAx COXPaHEeHMA CBOEro 340pOBbA W OKpPyXKalLWen nNpupoaHOM cpeapl; OMACHOCTb
BO34EeMCTBMA Ha KMBble OPraHM3mbl ONpeaeeHHbIX BELECTB.
PeweHne NPaKTUKO-OPMEHTUPOBAHHbIX PACYETHbIX 3a4aHUIM HA PacTBOPbI, UCNONAb3yeEMble B
6bITOBOM U NPOM3BOACTBEHHOM AEATENBHOCTM Ye/I0BEKaA.
Tema 6.2. OcHOBHOe coaepKaHue OKO01
UccnepoBaHune OK 02
CBOMCTB B TOM uncne npakTUYECKUX 3aHATUIA U NabopaTopHbIX paboT OK 04
acTBOpOB
P P MN318 PeweHune 3aga4 Ha NPUroTOBAEHME PACTBOPOB
MpodeccuoHanbHO-OpMeHTUPOBAHHOE coAepKaHue (coaep’KaHue NPUKAALHOro moayna)
Paspen 7. Xvmusa B 6bITy U Npon3BOACTBEHHOM AeATe/IbHOCTU YeloBeKa OKO01
OK 02

7.1 Xumusa B 6bITY

OCHOBHOE cogeprkaHue




n TeopeTunueckoe obyueHue OK 04
Npou3BOACTBEHH |HoBeMWwMne AOCTUNKEHUA XMMMUYECKON HAyKU U XMMMUYECKOW TexHonoruum. Ponb xumnum B OK 07
Ol AeAaTenbHOCTU [obecneyeHnn 3IKONOrMYECKOM, ISHepreTMY4ecKkom U nuweson 6e30MacHOCTU, Pa3BUTUM 2 K 1.2
yesoBeKa MmeanunHbl. MNMpaBmaa NoMcKa U aHaIn3a XMMUYECKOM MHPOPMALMKN N3 PA3INYHBIX UCTOYHUKOB NK 3.2

(Hay4yHas 1 yyebHO-Hay4yHaa AuTepaTypa, cpeacTBa maccoBon MHPopmaumu, cetb MHTEpPHET). K 5'2

B TOM uncne NpakTUUYECKUX 3aHATUIA U NabopaTopHbIX paboT 4

MOMCK M aHaNU3 KEMCoB O MPUMEHEHUU XUMMUYECKUX BELLECTB M TEXHONOMMWA C y4yeTom

byaywen npodpeccMoHaNbHOM AeATeNbHOCTM NO TeMam: BaXHelwune CTpPoUTesbHble

MaTepuanbl, KOHCTPYKLUMOHHbIE MaTepuanbl, KPacKu, CTEKNO, KepamWuKa, matepuanbl JnA

3/IEKTPOHUKU, HAHOMaTepMabl, TEKCTU/IbHbIE BOMIOKHA, UCTOYHUKU SHEPrnuun, opraHnyeckmne u

MWHepasbHble yA006peHUA, NeKapCTBEHHblIe BeLLecTBa, bbIToBas XMmus.

3awmTa: [lpeactaBneHne pe3ynbTaTOB pelweHuMA KencoB B  Popme MUHM-O0KNaga ¢

npeseHTaLmen

M319 Knaccudpurkaumsa n CBOMCTBA KPACOK A1A ManApHbIX pabor. 2

M320 LWTyKaTypHble cMmecu: BUAbl, NPUroTOBAEHME N CBOMCTBA. 2

MpomelKyTouHan aTTecTauma No gucuunaunHe (3aver) 2

Bcero

72




3. YCJI0OBUA PEAJIMZALIMU TPOTPAMMBI
OBIIIEOBPA3OBATEJBbHOMN JUCIATLIVHBI

3.1. Tpeﬁonalmﬂ K MUHUMAJIBbHOMY MaT€PHAJIbHO-TEXHUYCCKOMY o0ecnevYeHuIo

Peanuzanus POTPaMMBbI JVCIUATUTAHBI TpeOyeT HAJINYHS y4eOHOTO
KaOnHeTa/1abopaTopun XUMHH.

Ob6opynoBanue yueOHOTO KabuHeTa (HArjsAHBIE MOCOOWS): HAOOPHI MIAPOCTEPIKHEBBIX
MOJIeNIed MOJIEKYJ, MOJENH KPUCTAIUTMYECKHX PEIIeTOK, KOJUICKIIMH MPOCTBIX M CIOXKHBIX
BEIIECTB W/MIIM KOJUICKIIMU TOJMMEPOB; KOJUIEKIHMSI TOPHBIX MOPOJ M MHHEPAJoB, TalOnuia
MenneneeBa, yaeOHbie (GriibMbI, IU(POBBIE 00pPA30BATEIBLHBIC PECYPCHI.

Texauueckue cpeacTBa 0OydeHHS: KOMIBIOTEP C YCTPOHCTBAaMH BOCIIPOM3BEICHUS 3BYKa,
uHTepakTHBHAs maHess NexTouch, ykaska-nipe3eHTep s Mpe3eHTalni.

O6GopynoBanue  jJabopaTopuu:  MEH3YPKH,  MHUNETKU-KANeIbHUI, TEPMOMETPHI,
MUKPOCKOTI, JIYIbI, MPEIMETHbIE M TOKPOBHBIC CTEKJIA, TUIAHIIETHI JUISI KaleJIbHBIX PEaKIIHid,
¢unbTpoBanbHas Oymara, IpOMBIBAJIKU, CTEKIISIHHbIE TPOOUPKH, PE3UHOBBIE TPOOKHU, (POHAPHKH,
Ha0Op PEaKTUBOB, CTEKISIHHBIE MMAJOYKH, IITATHUBHI IS IPOOUPOK; MEPHBIE IIFITUH/IPHI, BOPOHKH
CTEKJISIHHbIE, BOPOHKU JenuTenbHble nunuHapudeckue (50-100 wmi), CTynKu € TNECTUKOM,
¢dapdopoBble dYallKM, NHHIETH, (QUIBTPbI OyMa)KHble, BaTa, Mapjs, 4YacoBble CTEKJa,
AIIEKTPOTUTMTKH, JIA0OpPATOpHBIE IITATHBBI, CIHUPTOBBIE TOPENKH, CIHYKH, TPHOOp IS
MOJIyueHus: razoB (WM mpoOupKa € Tra300TBOAHON TpYyOKoOil), nepkaTenu JUisi MPOOHPOK,
CKJISTHKH JJI1 XpaHCHHUS! PEaKTHBOB, pa3JIaTOvyHbIC JIOTKU; xumMudeckue crakansl (50, 100 u 200
MJ1); IITIATEIN; MUHIIETHI; TUTeIbHBIE IITUIIIBI, CEKYHIOMEPHI (TaliMephl), MEPHBIC MPOOUPKH (Ha
1020 mm) u mepueie koyObl (25, 50, 100 m 200 wmur), BomsHas OaHs (MJIM TEPMOCTAT),
CTEKJISTHHBIC TAJOYKH, KOHHYECKHe KojObl misi TtutpoBanus (50 m 100 mur); MHAMKATOPHBIC
MOJIOCKW st ompexaeneHuss pH M cranjgapTHas HMHAMKATOpHAas IIKana; YHUBEPCAJIbHBIN
uHaukatop; nunetku Ha 1, 10, 50 mum (wm moszatoper Ha 1, 5 uw 10 M), Oroperku mis
TUTPOBaHUs, MenuuuHCcKue mmpuibl Ha 100—150 M, maGopaTopHblE W/WIW aHATUTHYCCKUE
Bechbl, pH-MeTpsl, cymmnbHbIN mKad, U Ap. JabopaTopHOE 000PyIOBaHUE.

3.2. UndopmanmonHoe obecriedeHue peaau3anu mNporpamMmmbl
3.2.1. OcHoBHBIC NEYATHLIE H3TAHUSA
1. T'abpuensa O.C. Xumus 11t npodeccuid U CenuanbHOCTEN TEXHUUECKOTO MPOHIIS:

y4eOHHK Ui CTYyl. yupexaeHuii cpea. nmpod. oopazosanus / O.C.I'abpuensn, N.I.OctpoymoB. —
M.: Axagemus, 2019.

3.2.2. DJIeKTPOHHbIE U3IAHUS

1. Tynuxun, E. d. Xumusa. OOmas W HeopraHW4yecKas XHMHS . YICOHHK IS
cpeanero mpodeccuoHanpHoro ooOpazoanus / E. WM. Tynukun. — 2-¢ W374., UCHpP. H
non. — Mocksa : U3narensctBo FOpaiit, 2023.

2. Tynukun, E.H. Xumusa. OpraHudeckas XUMHUS : YUYEOHHK [UIsI CPEIHETrO
npodeccuonanpbHoro obpasoBanusi / E. U. TynukuH. — 2-¢ W34, HCOp. W JOIL —
Mocksa : U3narensctBo FOpaiit, 2023.

3. XuMmus : y4eOHHMK I CpeaHEero NpoeCcCHOHAILHOTO 0oOpa3oBaHus /
1O. A. Jlebenes, I'. H. ®anees, A. M. I'ony6e, B. H. IllanoBan ; moa obOmieli penakiuen
I'. H. ®aneeBa. — 2-e u3., nepepad. u qorn. — Mocksa : M3mparenscTBo FOpaiit, 2023.

4. Xumus. 3amavyHuK : y4eOHOe mocoOue s cpefHero MnpoQecCHOHaTBLHOTO
obpazoBanusi / O. A. JlebeneB [u np.]; monm obmeit pemakmueit . H. ®aneeBa. —
Mocksa : U3narensctBo FOpaiit, 2023.



3.2.3 lonotHUTEIbHbIE HCTOYHUKH
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4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBbHOU JUCIUIIJIMHbI

KoHTponps 1 olleHKa pacKpbIBalOTCS Yepe3 YCBOEHHBbIE 3HAHUS U MPUOOpPETEHHBIE

oOy4JaronuMucs  yYMEHHS,

HaITpaBJICHHLIC Ha

po¢eCcCUOHATBHBIX KOMIIETEHITUN.

dbopMupoBaHue

oommx u

Kox u HauMeHOBaHUE
¢GopmMupyeMbIX KOMIIETeH NI

Paznen/Tema

OK 01. Berbupats crioco0sl
pereHus 3a1a4q
npodecCuoHaATBHOM
NEeSTeTbHOCTH TPUMEHHUTEIHHO K
Pa3IMYHBIM KOHTEKCTaM

Pasmen 1. Temsr 1.1., 1.2
Pasnen 2. Temu1 2.1., 2.2

Paspmen 3. Temsr 3.1.,3.2.,3.3
Pasnen 4. Temsr 4.1., 4.2., 4.3

Pazgen 5. Temnr 5.1
Paznen 6. Temsr 6.1., 6.2
Paszgen 7. Temnr 7.1

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJM3a ¥ MHTEPIPETaIH
nHpopManuu u
WHGPOPMAIIMOHHBIE TEXHOJIOTUU
JUTsL BBITIOJTHEHHMS 33124
npoheccHOHATLHON
JeSTEIbHOCTH

Pasnen 1. Temsr 1.2

Pasnen 3. Temsr 3.1., 3.2., 3.3

Pasnen 4. Temrs1 4.2., 4.3
Pasnen 5. Temsr 5.1
Pazgen 6. Temn1 6.1., 6.2
Paszgen 7. Temnr 7.1

OK 04. 5ddexTuBHO
B3aMMO/ICHCTBOBATh M PabOTaTh
B KOJJICKTHBE U KOMaH/Ie

Pasnen 2. Temsr 2.2
Pasnen 3. Temsr 3.3
Pasnen 4. Tems1 4.2., 4.3
Pasnen 6. Temsl 6.2.
Paszgen 7. Temnr 7.1

Tun oneHOYHLIX
MeponpHuATHH

- YCTHBIU OIIPOC;

- (pOHTAIBHBIMOIIPOC;
- OlLIEHKa
MIPOBEPOYHBIX,
CaMOCTOSITEIbHBIX U
MHAUBUAYaAIIbHBIX PaloT;
- CaMOOIICHKa;

- B3aWMOOIICHKA,

- HaOmroneHue 3a
XOJIOM BBITIOJIHEHUS
MPAKTHYECKUX paboT;

- OILICHKA BBITIOJIHEHUS
MPAKTHYECKUX paboT;

- OlLIEHKa
MPAKTHYECKUX paboT
(pemenus
KayeCTBEHHBIX,
pacueTHBIX, MPAKTUKO-
OpPUEHTUPOBAHHBIX
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OK 07. CoaeiicTBOBaTh
COXPAHEHHUIO OKpYXaloIIeH
cpenbl, pecypcocOepeKeHHUIO,
IIPUMEHSTH 3HaHUsI 00
M3MEHEHUU KIIMMaTa,
MIPUHLIMIIBI OEPEXKIIUBOTO
MPOU3BOJICTBA, 3((HEKTUBHO

JEHUCTBOBATH B YPE3BbIYANHBIX

CUTyalluiaX

Pasznen 6. Temsl 6.1
Paszgen 7. Temsr 7.1

IIK 1.2. ITpuroraBnuBath
OOBbIYHbIE U JIEKOPATUBHBIE
HITYKaTypHbIE pacTBOPHI U
CMECH B COOTBETCTBHH C
YCTaHOBJIEHHOM peLENnTypou,
0€30MacHbIMH YCIIOBUSIMHU
TpyZAa U OXpaHOU
OKpYKarolEen Cpeibl

Pa3zgen 7. Temsr 7.1

[IK 3.2. TlpuroraBiuBath
COCTaBbI JJIS1 MAJISIPHBIX U
JIEKOPaTUBHBIX paboT IO
3aJJaHHOM pEeLEenType C
coOMroIeHrEM O€30IIaCHBIX
YCIIOBUU TPyZa U OXPaHbI
OKpY’Karollel cpe/ibl

Paszgen 7. Temrr 7.1

[IK 5.2. IlpuroraBiuBath
COCTaBbI 11 MO3aHYHBIX U
JIEKOPaTUBHBIX pabOT 10
3aJlaHHOM perentype ¢
coOmrogeHreM O€30IaCHBIX
YCIIOBUH TPy/Ja U OXPaHBI
OKpY’KaroIel cpe/ibl

Paszgen 7. Temnr 7.1

3a/1a4);
- OLCHKAa TECTOBBIX
3aJIaHHIM;
- HaOIroncHUE 3a
XOA0M BBITIOJIHCHU A
I/IHIII/IBI/II[yaJIBHI)IX
MIPOEKTOB U OILICHKA
BBIIIOJIHCHHBIX
MIPOEKTOB;
BBIIIOJIHCHUC
3K3aMCHAIINOHHBIX
3aJaHni

- YCTHBIH 0OTIpOC;

- (bpOHTAIBLHBINOTIPOC;
- OILIEHKa
MIPOBEPOYHBIX,
CaMOCTOSTECIBbHBIX 1
MHAUBUAYaAJIbHBIX PaloT;
- HaOmromeHue 3a
XOJIOM BBITIOJIHEHUS
MHAUBUAYaAIIbHBIX PaloT;
- CaMOOIICHKa;

- B3aWMOOIICHKA,
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