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PaGouass mnporpamma oo6meoOpa3zoBarenbHor  gucuumivabl - OO.07  Xumwus
pazpadotana B cootBercTBUU ¢ OI'OC cpennero obmero odOpaszoBanusi (IIpukas
MunuctepctBa oOpa3oBaHus u Hayku P® ot 17 mas 2012 r. Ne 413 «O6
YTBEPKJIECHUU (erepaTbHOr0 TOCYAapCTBEHHOIO 00pa3oBaTENbHOrO CTaHAapTa
cpeaHero oo1mero oopa3oBaHUsA», ¢ U3MEHEHUSIMU U JOTIOJIHEHUSIMU OT: 29 nexadps
2014 r., 31 nexabps 2015 1., 29 utons 2017 r., 24 cenrsabps, 11 gexadbps 2020 r., 12
aprycra 2022 r1.), ¢ Yy4YeToM TpeOOBaHUI (eAepabHOTO TOCYIapCTBEHHOIO
00pa3oBaTeILHOTO CTaHJapTa CpeaHero MnpodecCHOHAIBHOTO O0pa30BaHUsS IO
cnenuanbHoctu  13.02.12 Dnexrtpuyeckue CTaHIUM, CETH, UX pelieiHas 3alluTa U
apromaruzauus (I[Ipukaz MunucrtepctBa npocsenienus: Poccuiickoit denepanuu ot
15.11.2023 Ne 864), npuMepHOIl OCHOBHOM 00IIc00pa30BaTEIbHOIN MPOrPaMMBbI 110
JUCIUIUIMHE XUMHMS 1711 Ipo(ecCUOHATBHBIX 001e00pa30BaTEeIbHbIX OpraHU3alMM,
yTBepkAeHHON COBETOM IO OILIEHKU COJIEP)KAHUSI U KA4eCTBAa MPUMEPHBIX pabodynx
nporpaMM 00111€00pa30BaTEIbHOTO M COIUATBHO-TYMaHUTAPHOTO IUKIOB CPEIHErO
npodeccuonaabHoro obpasoanus (IIporoxonm Nel4 or 30 HosOps 2022 T1.),
nporpaMMbl BocmuTaHusi 1o crnenuanbHoctu 13.02.12 DnexTpuyeckue CTaHIUH,
CEeTH, UX peJieiiHas 3alluTa 1 aBTOMaTU3aLIHs

Opranuzanusa-pazpadotuuk: ['BIIOY «Tpounkuii TeXHOTOTHYECKUN TEXHUKYM).
Pazpabotuuk: JLM. Tumodeena, MpenoaBaTesb XUMUU BBICIIIEN

KBaJIM(DUKAITMOHHOM KaTETOPUH.

PaccmoTpena Ha 3acemaHMd LOMKIOBOM METOAMYECKOM KOMHUCCHUHU MPEINOJaBaTeieh

obmeo6pazoBarenbHbIX guctuiinH, OI'CO u EH nukion

[Tpotokon Ne 8 ot 24 mast 2024 t.



COJIEP)KAHUE

. OBIIASA XAPAKTEPUCTHKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA30BATEJIBbHON YYEFHOU JUCHUILJIAHBI

. CTPYKTYPA U COAEPXKAHHE OBIIIEOBPA3OBATEJBHOM
YYEBHOU JUCIUITJIMHBI

. YCJIOBUS PEAJIMBALIUN OBIIIEOBPA30OBATEJIBHOM
YYEBHOU JUCIUITJIMHBI

. KOHTPOJIb u OHEHKA PE3Y.JII)T£&TOB OCBOEHUsA
OBINEOBPA30OBATEJIBHOU YYEGBHOU JUCIHUIIJINHBI
«XNUMMHUS»

. MEPOITPUATHUA, 3AIINTAHUPOBAHHBIE HA HEPUOJ

PEAJIU3ALIUM  OBLIEOBPA3OBATEJBLHOW  YYEBHOM
JUCHUTJINHBI

MHNPUJIOXKEHHUE (Tembl 10KI1210B, pedeparoB, NPOEKTOB)

CcTp.

10

18

19

24

25



1. OBIIAS XAPAKTEPUCTUKA PABOYEM TIPOI'PAMMBbI
OBIIEOBPA3OBATEJBHOU JUCIHUIIJIMHBI XUMHUA

1.1. MecTo 1MCUMILVIMHBI B CTPYKTYype o0pa3oBaTesibHOI nporpammbl CITIO

O61eo6pazoBaTesibHas JUCIHUIUIMHA «XUMUSD) SBISIETCS YAaCThIO MPEIMETHON 00s1acTu
«EcrecTBeHHbIE HAYKH», U3yUYaeTcsl B 00111e00pa3oBaTeIbHOM 1HKIe yueOHoro miaaHa Ol
CIIO TBIIOY «Tpounkuii TEXHOJOTUYECKHH TexHUKyM» crneunanbHoctd 13.02.12
DNeKTpUYecKue CTaHLMM, CETH, WX peJieiiHas 3alMTa ¥ aBTOMaTH3alus, C Y4eTOM
npodeccuonansHoi HanpapienHoctu GT'OC CIIO.

1.2. Heau u njaHupyemble pe3yabTAThI:

1.2.1 Ileam o06meodpa3oBaTeNbHOH JAUCHUILIMHBI: (DOPMUPOBAHHE Yy CTYACHTOB
NPE/ICTABIICHUSI O XMMUYECKON COCTABIISIONIEH €CTECTBEHHOHAYYHON KapTUHBI MUpPA Kak
OCHOBBI TPUHATUS PEIIEHUA B OSKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyalUsX,
OTBETCTBEHHOT'O MOBEICHUSI B IPUPOJIHOM Cpelie.

3amavyu QIMCHHUIIHHBI:

1) copmMupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX
NPOLIECCOB U SIBJICHUM B OKpyKarollel cpeje, 1eJOCTHON Hay4yHOH KapTHUHBI MUDA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2)  pa3BUTb YMEHHUS COCTaBIATH (GOPMYJIbl HEOPTAHUUYECKUX M OPraHUUYECKHUX
BEIIECTB, YpPaBHEHUS  XUMHUYECKHX  pEakKIui, OOBACHITb HUX  CMBICI,
UHTEPIPETUPOBATH PE3YNbTATHl XUMHYECKUX IKCTIEPUMEHTOB,

3) chopmupoBaTh HABBIKK  MPOBEJACHUS  MPOCTEUINUX  XUMHUYECKHX
AKCIIEPUMEHTAIBHBIX HCCIEAOBAaHUNA € COOJIOJEHWEM TpaBWJI 0€301aCHOTO
oOparieHus ¢ BemecTBaMy 1 JJabopaTOPHBIM 000PYI0OBaHUEM;

4)  pa3BUThb YMEHHUS MCIIOJIb30BaTh MHPOPMALUIO XMMHYECKOr0 XapakTepa M3
pPa3IMYHBIX HCTOYHHUKOB;

5) copMUpOBaTH YMEHUS MPOTHO3UPOBATH MOCIEICTBUS CBOEH NESATEIbHOCTU
U XUMUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB;

6) c@opMHUpPOBAaTH MOHMMAaHHUE 3HAYUMOCTHU JOCTHKEHU W XUMHUYECKONU HAYKU U
TEXHOJIOTHH JUISl pa3BUTHS COUMATBHONW U MPOU3BOACTBEHHON cdep.



1.2.2.

Pesyabrarsl

0CBOCHUHA

o0meo0pa3oBaTeabHOM

AUCIHUIIJIMHBI B

coorBeTcTBHHU ¢ PI'OC CIIO m Ha ocuHoBe PI'OC COO.

Koa n Pe3yabTaThbl 0CBOEHHS THCUMILIHHBI

HAHMEHOBaHMHE Oomue JucuunJInHaApHbIe
(popmupyembIx

KOMIIeTeHI il

OKO01. B yacTu Tpy10BOT0 BOCIMTAHMS: - BHIAACTh CHCTEMOM XUMHYECKUX
Bri6upath - TOTOBHOCTh K Tpydy, OCO3HAHHUE | 3HAHUHU, KOTOpas BKJIIOYACT:
CIIOCOOBI pelIeHUs | IIEHHOCTH MacTepCTBa, TPYI0JIIO0HE; OCHOBOIIOJIAraroIIne MTOHSATHUS
3a1a4 - TOTOBHOCTh K aKTUBHOMU JEATEIBHOCTH | (XUMHUECKHIT DJICMCHT, aToM,

npodeccuoHalbHO
i

JEATEIbHOCTH
IMPUMECHUTECIIBHO K
pa3InYHbIM
KOHTEKCTaM

TEXHOJIOTMYECKOMI u COLIMAIIBHOM
HaIpaBJIEHHOCTH, CHOCOOHOCTD
MHULMUPOBATh, IJIAaHUPOBATh u
CaMOCTOSITEJILHO BBITIOJIHATh TaKylo
NeSITENIbHOCTD;

- UHTEpec K pa3INYHBIM cepam

npodeccrnoHabHOM 1A TEIbHOCTH.
OBj1aieHHe YHUBEPCAJIbHBIMHU
yueOHBIMHU MO3HABATEIbHBIMHU
JeHCTBUSIMM:

a) 0a3oBble JIOTHYECKHE NeHCTBUA:

- CaMOCTOSITENIBHO (OPMYIHPOBATh U
aKTyaJlu3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECCTBEHHBIN MPU3HAK
WJIA OCHOBAHUS JIJISl CPAaBHEHUS,
Kkiaccudukanuu u 00001IeHNS;

- ONpPENENATH LN ACSITEIbHOCTH,
3a7aBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTHKCHMS,

- BBISBJISITh 3aKOHOMEPHOCTH U
MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUAX,

- BHOCHUTb KOPPEKTHUBBI B ACATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB
1LI€JISIM, OLICHUBAaTh PUCKH MOCIIEICTBUN
JIeSITeILHOCTH;

- pa3BUBATh KPEATUBHOE MBIILICHUE TPU
pelIeHUH KU3HESHHBIX MPoOJIeM

0) 0a3oBbIe HCCJIed0BATeILCKHE
NelcTBHA:

- BJIAJIETh HABBIKAMH yueOHO-
HCCIIEI0BATENBCKON U IPOESKTHOM
JEeSATEIbHOCTH, HABBIKAMU Pa3peIIeHUs
npobiuem;

- BBISIBJISTH IPUUMHHO-CJIEICTBEHHBIE
CBSI3U U aKTyaJIU3UpOBATh 3a/Jauy,
BBIJIBUraTh TUIOTE3Y €€ PEIICHHUS,
HaxO0JIUTh ApIYMEHTHI I JI0Ka3aTeIbCTBA
CBOUX YTBEPXKACHUH, 3a]1aBaTh MapaMeTphbl
Y KPUTEPUU PEILICHHUS;

XO0/JI€ PEIIeHHs OLIEHUBATh UX U3MEHEHHUE B
- aHaJU3MPOBATH MOJTYYCHHBIE B 3aa41

AJIEKTPOHHAsI 000J0YKa aToma, S-, p-,
d-aneKTpOHHBIE OpOWTAId  aTOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIATEIHFHOCTh,  CTETICHb
OKUCIICHUS,  XUMHUYECKas  CBS3b,
MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00beM, YIIEPOTHBIN CKETIeT,
(dyHKIIMOHANIBHASA TPYyNIa, paaudKall,
HU30Mepus, HU30MEPHI,
TOMOJIOTHYECKHI  psii, TOMOJIOTH,
YIJI€BOI0PO/IbI, KHCIIOPO/I- u
a30TCoOJIeprKaIIne COCTMHEHUS,
OMOJIOTHYECKH aKTHUBHBIE BEIIECTBA
(yrieBopl, KUPBI, OCIKH), MOHOMED,
MoJIUMEp,  CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS,
KpUCTAJUIMYECKas peUIeTKa, THUIIbI
XUMHYECKUX peakuuii
(OKHCIUTENbHO-BOCCTAHOBUTEIBLHBIE,
9K30-U DHJOTEPMHUYECKHE, PEaKIUU
HOHHOTO oOmMmeHa), pacTBop,
JJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
JNEKTPOIUTUYECKAST  JAUCCOIUALIHS,
OKHUCIIUTETb, BOCCTaHOBUTEIb,
CKOPOCTh ~ XHMHYECKOH  peakluu,
XUMHYECKOE paBHOBECHE), TEOPUU H
3aKOHBI  (TeOopUs  XMMHYECKOTO
CTPOCHUSI OPraHUYECKUX BEILECTB
AM. byrneposa, TeopHust
ANEKTPOUTUYECKON  TUCCOLMAIUH,
MepUOINYECKU I 3aKOH J..
MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  S3BIK  XHUMUH,
dakTonoruueckue  CBEIEHUS O
CBOWCTBAaX, COCTaBE, MOJYyYEHUU U
0e30macHOM UCIIOJIb30BAaHUU
BOXHEHIINX  HEOPraHWYEeCKHX U
OpPraHWYECKUX BEIIECTB B OBITY U
MPAKTHIECKOU JeSATETbHOCTH
YeJI0BEKa;

- yMeThb BBISBISATh XapaKTEpPHBIC
MpPU3HAKU U B3aUMOCBSI3b




Pe3yAbTAThI, KPUTHYECKH JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH HOBBIX YCIOBHSAX;

- YMETh NIEPEHOCHUTH 3HAHHS B
MO3HABATEIBHYIO U IPAKTUYECKYIO 00JIACTH
KHU3HEIEATSIBHOCTH;

- yMeTh MHTETPUPOBATH 3HAHUS U3
Pa3HbIX IPEeIMETHBIX 00acTel;

- BBIIBUTaTh HOBBIC HJICH, ITPEIaraTh
OpUTHMHAIBHBIC TIOJXO/IBI U PEIICHUS;

- CIOCOOHOCTH WX MCIIOJIb30BAHMS B
II03HABATEIbHOU U COLMATIbHON MPAKTUKE

WU3Y4YCHHBIX IIOHATUH, NPUMEHITh
COOTBETCTBYIOLIME IIOHATHS  IIpHU
ONUCAHUU CTPOCHUS U  CBOWCTB
HEOPraHUYECKUX M OPraHUYECKHUX
BEIIECTB M UX IIPEBPAIlCHU;
BBISIBJIITh B3aUMOCBSI3b XUMHUYECKUX

3HAHHHI C MOHSATUSIMU u
MPECTABICHUSIMU IPYTuX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMEThb HCIIOJIb30BaTh
HAaMCHOBaHHUS XUMHYCCKUX
COEMHEHU N MEXIyHapOIHOTO

CO103a TEOPETUYECKOMN U NIPUKIATHON
XUMHM W TPUBHAJIbHbIE Ha3BaHUSA
BaXHEHIINX  BEIIeCTB  (STHUIIEH,
alleTUJIEH, [JINLEPUH, Gbenoun,
dopManbaerua, yKCycHash KHUCIOTa,
TJIMIUH, YTapHbIM ra3, YrJIEeKUCIbIN
ra3, aMMUaK, TraiieHas H3BECTb,
HeraieHasi U3BeCTh, IUTheBas coja U
JIpYTUX),  COCTaBJIATH  (OPMYIIbI
HEOPraHMYeCKUX U OPraHu4YeCcKHX
BEILIECTB, YPaBHEHHUS XHUMHUYECKHUX
peakuuid, OOBACHATH MX CMBICI;

MOJTBEPXKIaTh XapaKkTepHbIe
XUMHYECKHE  CBOWCTBAa  BEIIECTB
COOTBETCTBYIOIIUMHU

AKCIIEPUMEHTaMHU Hu 3aMUCIMH
YpaBHEHUN XUMHUYECKUX PEAKIIHil;

- YMETh yCTaHaBJIMBATh
MIPUHAIICKHOCTD M3y4YEHHBIX
HEOPraHWYECKUX W OpPraHHYeCKUX
BEIIIECTB K OMPEACICHHBIM KJlaccam
n rpymnmnam COCIUHCHUH,
XapakTepu3oBaTb HMX COCTaB U
BOXHEHUIIIME CBOWCTBA; ONPEACIAThH
BUJIBI XUMHYECKAX CBsA3eH
(koBajsIeHTHAA, HOHHAas,
MeTaJuTH4ecKasi, BOJIOPOJIHAS), THUIIBI
KPUCTAJUIMYECKUX peneToK
BCILIECTB; KJ1acCU(PUITMPOBATH
XUMHUUYECKHE PEaKIUU;

- chopMUpOBaTh NPEICTABICHUSA:
0 XUMHUYECKOM COCTAaBIISIOLICH
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, POJIM XHUMHUU B [O3HAHUU
SBIIGHUH TIPUPOBI, B (GOPMHUPOBAHHUH
MBIIUIEHUSI U KYJIbTYpPhl JIMYHOCTH,
ee (PYHKIMOHAIBHONW TPaMOTHOCTH,

HE00X0IMMOH JUIS pereHus
NPAaKTUYECKUX 3a1a4 U
IKOJIOTMUECKU 000CHOBaHHOTO

OTHOIICHUA K CBOCMY 3JJOPOBBKO H




MIPUPOJIHON CpEJIE;

YMETh  IPOBOJUTH  PACUYETHl  TIO
XUMHYECKUM bopmymnam u
YpaBHEHHUSM XUMHUYECKUX PEaKIUil ¢
HCII0JIb30BAHUEM ¢buznyeckux
BEJIMYHH, XapaKTEePU3YIOIINX
BEILIECTBA c KOJIM4YECTBEHHOU
CTOPOHBI: MaccChl, o0bema
(HopMmaJlbHBIE  YCIIOBHS)  TIa3oB,
KOJINYECTBA BEIIIECTBA;
UCTIOJIb30BATh CHCTEMHBIE

XUMHWYCCKUEC 3HaHUA IJId NPUHATHUA
pGHIeHI/Iﬁ B KOHKPCTHBIX )KU3HCHHBIX
CUTyalusx, CBA3aHHBIX C
BCIICCTBAMHU U UX ITPUMCHCHHUEM

OK 02.
Hcnones3oBats
COBPEMEHHBIE
CpeICTBa TIOMCKA,
aHaJm3a u
MHTEpIIpETALINH
uHpopmanuu 51
nH(pOpMaLOHHbIE
TEXHOJIOTUU IS
BBITIOJTHEHUS
3aga4
npodeccHoHaIBHO
i

JEATebHOCTH

B obJs1acTu
MO3HAHMS:
c(hopMUPOBAaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU
MPaKTUKH, OCHOBAHHOTO Ha  JIMaJore
KyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYIBTYPHOM MUPE;

- COBEpIIEHCTBOBAHUE S3BIKOBOM u
YUTATEILCKOM KYJIbTYphl Kak CpeIcTBa
B3aUMOJICHCTBUSL ~ MEXKAY JIIOABMU H
MMO3HAHUS MUDA;

- OCO3HaHHE LIEHHOCTH Hay4YHOU
NEeSITeIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MIPOEKTHYIO u UCCIIEIOBATENbCKYIO
JeSITeNIbHOCTh MHIUBUYAIbHO U B TPYIIIE;
OBiageHHe YHUBePCAIbHBIMH
Y4eOHbIMHU MO3HABATEIbHBIMH
JelCTBUSIMH:

B) pabora ¢ ungopmaunmeii:

- BIJIAJCTh HaBbIKaMU MOJTyYECHHUS
uHpopMallUd W3 HMCTOYHHMKOB  Pa3HBIX
TUTIOB, CAaMOCTOATEIBHO  OCYIIECTBISATH
MOUCK, aHaliW3, CHUCTEMAaTH3alUI0 W
HHTEpIpEeTalni0 HUHPOPMAIMH Pa3THYHbIX
BUJIOB ¥ JOPM MpEACTABICHUS;

- CO3/1aBaTh TEKCTHI B pa3UYHbIX (popmaTax
C Yy4eToM Ha3HaueHus uHPOpMalUUd U

HECHHOCTH HAay4YHOr'o

L[EIEBOU ayJUTOpHH, BbIOMpas
ONTUMANIbHYI0 (OpMYy MpPEACTaBICHUS U
BU3YaJIM3allHH;

- OOCHUBATb JOCTOBCPHOCTD,
JICTUTUMHOCTD PIH(l)OpMS.LIPIPI, €
COOTBETCTBUC MTPABOBBIM U MOPAJIbLHO-
O9TUYCCKUM HOpMaM;

- HUCIIOJIb30BaTh cpeacTBa
I/IH(bOpMaI_II/IOHHLIX H KOMMYHUKAIIUOHHBIX
TEXHOJIOTUH B pCIICHNUN KOT'HUTHUBHLIX,

- YMCTH IIUIAaHUPOBATH W BBINIOJJIHATH

XUMUYECKAN JKCIIEPUMEHT
(mpeBpateHus OPraHNYeCKHUX
BEILIECTB npu HarpeBaHuy,

MOJTy9EeHUE ITHIICHA ¥ M3yYCHHE €ro
CBOWCTB, KQUeCTBEHHBIC PEAKIIMH Ha
ANBJICTHIBI, KpaxMmall, YKCYCHYIO
KHCJIOTY; JCHATypaius OeNKOB TpH
HarpeBaHWW, I[BETHBIE  PEAKIUU
OETIKOB; IPOBOTUTH peaknuu
MOHHOTO OOMEHA, OIPEIeIsTh CPemy
BOJIHBIX PAacTBOPOB, KayeCTBEHHBIC
peakuuu Ha cyiabdar-, KapOOHAT- U
XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHWUS; pemarpb
OKCIICPUMEHTAIbHBIE  3aJaudl 10
TemaM «MeTamiey U «HemeTasms»)
B COOTBETCTBHHM C  MpaBUIAMHU
TEXHUKHU 0€30IaCHOCTH npu
oOpamieHMH C  BENIECTBAMH U
71a00paTOPHBIM 000pyI0BaHHEM;
NPE/CTaBIIATh pe3yJbTaThl
XHUMHUYECKOTO  OKCIICPUMEHTa B
dopme 3aIUCH ypaBHEHUU
COOTBETCTBYIOIIIUX  pEaKIud U
(GopMyIHpOBaTh BHIBOJBI Ha OCHOBE
ATHX PE3yJIbTaTOB

- YMeTh aHATU3UPOBATH
XUMHYECKYIO uH(pOpPMAaIIHIO,
MOJIY4aEMYIO0 U3 Pa3HBbIX UCTOUYHUKOB
(cpeactB  MaccoBoil uHpoOpMaNHH,
ceTh HTEpHET U apyrue);

- BJIQJIeTh OCHOBHBIMH METOJaMHU
HAyYHOTO TIO3HAHMSI BEIIECTB W
XUMHUYECKUX sIBIIEHUN (HabOmroneHue,
U3MepeHue, IKCIIEPUMEHT,
MOJIETTUPOBAHUE);
YMETh  MPOBOJUTH

PacCUCThL 110




KOMMYHHUKATHBHBIX H
OpraHru3allMOHHBIX 3aJa4 C CO6JIIOI[€HI/IGM

TpeOoBaHU PrOHOMUKH, TEeXHUKH
0e30MacHOCTH, TUTUCHBI,
pecypcocOepexeHus, MIPABOBBIX u

THYECKHX HOPM, HOPM HH(OPMAIIMOHHOMN
0e30I1aCHOCTH;

- BJIQICTh HABBIKAMU PACIIO3HABAHUS U
3auThl HHGopMaIwu HHPOPMAITMOHHOH
0e30I1aCHOCTH JINYHOCTH,

XUMHYECKUM bopmynam u
YpaBHEHHUSM XUMHUYECKUX PEaKIHil ¢
HCII0JIb30BAHUEM ¢buznyeckux
BEJIMYHH, XapaKTePHU3yIOIIUX
BEILIECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: MaccChl, o0bema
(HopMallbHBIE ~ YCIIOBHS)  TIa3oB,
KOJINYECTBA BEIIIECTBA;
UCTIOJIb30BATh CHCTEMHBIE

XUMHWYCCKUEC 3HAHUA IJId NPUHATHUA
pCIHGHI/If/'I B KOHKPCTHBIX KMU3HCHHBIX
CUTyalusx, CBA3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUEM

OK 04. - TOTOBHOCTH K CaMOpa3BUTHIO, | - YMETh IUJIAHUPOBATh WU BBINOJIHSTH
OddexTuBHO CaMOCTOSITEIBHOCTH U CAMOONPEICNICHNIO; | XMMHUYECKUN SKCIEPUMEHT
B3aUMOJICICTBO- -OBJIA/ICHHE HAaBBIKAMU yueOHO- | (IpeBpalieHus OPraHNYeCKHUX
BaTh U pabOTaTh B | UCCIIEIOBATENbCKOM, MIPOEKTHOM U | BEUIECTB npu HarpeBaHuH,
KOJUIEKTHUBE U coumanpHOM  AestenbHOocTH; OBJajeHueE | MOJTy4YEeHUE STUIIEHA M U3y4eHHUE €ro
KOMaH/Ie YHUBEpPCaIbHBIMU KOMMYHUKATUBHBIMU | CBOWCTB, KQUECTBEHHbIE pEaKIUu Ha
NCHCTBUSIMU; albJeTUIbl, Kpaxmall, YKCYCHYIO
OBnanenue YHHUBEpPCAIbHBIMU | KHCIIOTY; JEHaTypauus OelKoB MHpH
KOMMYHHKATUBHBIMH JICHCTBUSMU: HarpeBaHWHU, IIBETHbIE  pPEaKIHUU
0) cOBMeCTHas JIeSITEIILHOCTB; OCINIKOB; MIPOBOJIUTH peakiuu
- [IOHUMATH u UCIIOJIb30BaTh | HOHHOTO OOMEHA, ONpPENeNsaTh Cpeay
MIPEerMYILEeCTBa KOMaHTHOU U | BOOHBIX PacTBOPOB, KaueCTBEHHBIC
WHIMBUIYATBHOW paOOTHI; peakuuu Ha cyiabdar-, KapOOHAT- U
- NpPUHUMATh Leu COBMECTHOM | XJIOpU-aHUOHBEI, Ha KaTHOH
NeSITEeNbHOCTH, OpraHU30BBIBATH U | aMMOHHS, pemiarb
KOOPJIMHUPOBATh  JCHCTBHS ~ TIO0 €€ | OKCIIEPUMEHTAJLHLIE  3aJa4d 10
JIOCTHKEHUIO: COCTABIATL IUIAH AedcTBHM, | TemMaM «Mertamisy 1 «Hemeramis)
pacnpeneniarth PO ¢ y4eTOM MHCEHHH | B COOTBETCTBUM C  IIPaBWJIAMU
Y4aCTHUKOB o0cyXIaThb pe3yabTaThl | TEXHUKU 0e30MacHOCTH pu
COBMECTHOM paboThI; oOpaimieHUd €  BeHIeCTBAMH U
- KOOPIMHUPOBATh M BBIMOJHATH paboTy B | 1a0OPaTOPHBIM 00opynoBaHuEM;
YCIOBUSIX PEabHOT0, BUPTYAJIbHOTO U | MPEACTaBIATH pe3yNbTaThl
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS; XUMHYECKOTO  JKCIIEpUMEHTa B
OCYILECTBIIATH TIO3UTUBHOE CcTparerndeckoe | Gopme 3arucu ypaBHEHUI
NOBEJACHUE B  pPasjiIMYHBIX CHUTyalMAX, | COOTBCTCTBYIOIUX peaxiuii u
MPOSIBISATh TBOPYECTBO W BOOOpa)keHUe, (GopMynMpoBaTh BHIBOILI HA OCHOBE
OBITh UHUIIMATUBHBIM 9THX PE3YIILTATOB
OK 07. B 06;1acTH 3K0J10rHYeCcKOro BOCIUTAHUs: | - CHOPMUPOBATH MPEICTABICHUS: O
CopnelicTBoBaTh - chopmMupoBaHHOTO 9KOJIOTMYECKON | XUMUYECKOU COCTAaBJISIOLIEH
COXPaHEHUIO KYJIBTYHI, MOHUMAaHHE BJIMSIHUS | ECTECTBEHHOHAYYHOU KapTHHBI
OKpY’Karolen COIMANIbHO-9KOHOMHMYECKUX TMPOLIECCOB HA | MHpa, pOJM XHMHH B TO3HAHWUH
Cpenbl, COCTOSIHAE TPHPOJHOW W  COLMAIBHOMN | SIBICHUH NPUpPOAbI, B JOPMHUPOBAHUHU
pecypcocOepekeH | cpelibl, OCO3HAHHE TII00ATBHOTO XapakTepa | MBIIUIEHUS W KYJIbTYpbl JIMYHOCTH,
10, 9KOJIOTHYECKUX MTPOoOIIeM; ee (PYHKIMOHAIBHONW TPaMOTHOCTH,
NPUMEHATh 3HAHUA | - TJIAHUPOBAHUE " OCYIIECTBIICHHE | HEOOXOIUMO JUIS pelieHus
00 JEVCTBHUI B OKpY)KArOIIel Cpelie Ha OCHOBE | MPAKTUYECKUX 3a/1a4y u
U3MEHEHNUU 3HaHMUS TeJed YCTOMYMBOTO PA3BUTHUS | IKOJIOTHYECKH 000CHOBaHHOTO
KITuMaTa, YeJI0BEYECTBA; OTHOLIEHMSI K CBOEMY 3J0POBbIO U
110)20600020003)§ aKTUBHOE HENpUsITHE JCHCTBHIA, | IPUPOJHON CpEE;
OepeKITMBOTO MIPUHOCSALINX BPEA OKPYKAIOIIEH Cpeie; - yMmerb coOmonaTh  MpaBuiIa




IIPOU3BO/ICTBA, - yMEHHE IIPOrHO3UPOBATH | AKOJIOTMUECKU 1esnecooopa3Horo

3P PEeKTUBHO HeOIaronpusTHHIE HKOJIOTHYECKHUE | TIOBEACHUSI B OBITY M TPYAOBOM

JeCTBOBATH B MIOCJIEICTBUS IPEAIIPUHUMAEMBIX | IESTEIBHOCTH B LEISIX COXPAHEHHUS

Ype3BbIYaHBIX JNEUCTBUMN, IPEAOTBPAILATh UX; CBOEr0 3J0pOBbI U OKpYXKarouen

CUTYaIUIX - pacuMpeHue OIbITa JESTENIbHOCTU | IPUPOJHOW  CPElbl;  YUUTHIBATh
9KOJIOTMYECKON HalpaBJIE€HHOCTH; ONIaCHOCTh BO3CHUCTBMSI Ha IKUBBIC
- OBJIAACHUC HaBbIKaMU y‘166H0' OpraHu3Mbl OIIPEICICHHBIX BEIICCTB,
HCCIIEN0BATENbCKOM, MPOEKTHOM U | moHuMas CMBICT [TOKa3aTes
COLIMAIBHON JI€ATEIbHOCTH; [P ACIbHOI JOIYCTHMOI

KOHLEHTpaLUU

IIK 4.3. - yYMEHHE MPOTHO3UPOBATH | -  yMETh  COONIIOJATh  TpaBuja

Brimonusate HeOaronpusiTHbIE AKOJIOTUYECKUE | IKOJIOTMUECKU 11e71€c000pa3HOTro

MEpPOTIPUATHS 110 MOCJIEICTBUS MPEANPUHUMACMBIX | IOBEIEHUS B OBITY W  TPYAOBOM

o0ecrevyeHno NeUCTBUM, MPeIOTBPALLATh UX; JESTEIbHOCTH B LEISIX COXPaHEHHUS

0€e30MmacHOro CBOEro 3JI0OPOBbSI U OKpYKarouiei

MIPOU3BOJICTBA IPUPOIHON Ccpebl

pabort 1o

WCTIBITAHUSM 1

U3MEpPEHUIO0

rapaMeTpoB

000pyI0oBaHUs

AIIEKTPUUYECKHUX

ceTen

IIK 5.1.

[IpousBoaUTH

paboTHI TIO

PEMOHTY

000pyI0BaHUs

pacnpenenuTenbH

BIX YCTPOMCTB

HOACTAaHIINN

AIIEKTPUUYECKHUX

ceTe

1.3 IlpumeHeHMe 3JIEKTPOHHOIO OOyYeHHS] M TEXHOJIOTHH JUCTAHIMOHHOIO

o0pa3oBaHus

Peanuzanus coxepkanusi mporpaMMbl BO3MOKHA C IPUMEHEHHEM 3JIEKTPOHHOTO
OoOyd4eHHs] W TEXHOJOTHUH TUCTAHIIMOHHOTO 00pa3oBaHUs, OTKPBHITHIX 00pa30oBaTEIbHBIX

pECYpCOB.

1.4 Peanu3aums coepkaHusl NporpamMmbl Ajsi odyqaromuxcsa ¢ OB3

Peanuzanusa conepkanusi o0pa3oBaTeIbHON MPOrpaMMbl U KOHTPOJIb PE3YJIbTATOB
€€ OCBOCHMS /I OOYy4YallMXCs C OTPAHUYECHHBIMH BO3MOXHOCTSIMH 3J0POBbSI H
WHBAJTUJOB OPraHMU3yeTCsS C YYETOM OCOOCHHOCTEH HX MCHXO(U3UYECKOTO Pa3BUTHS,

HMHAWBUAYAJIbHBIX BO3MOKHOCTEM U COCTOSHUS 3A0pPOBbA.




2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJBHON YYEFHOM JUCIUILINHBI

2.1. O0bem o0wmeEoOpa3oBaTEJbHON Y4eOHOH JAUCHMIVIMHBI W BHIbI y4eOHOM
HATPY3KH

Bua yueOHoi#i paGoThl Oovem uacos
Oo0pa3oBaTte/ibHAsA HArpy3Ka (Bcero) 82
CamocrosiTesibHasi padora 0

Y4yeOHas HATPY3Ka BO B3aMMO/IeliCTBHU ¢ NpenogaBaTeseM (Bcero)

B TOM YHCIJIC:

1a00paTOPHBIE 3aAHITHS

MIPaKTUYECKHUE 3aHITH 34

ITpodeccroHaaIbHO OPHEHTHPOBAHHOE COJICPIKAHUE

B TOM YHCIJIC:

TEOPETUYECKOE 00yUeHNE

MpaKkTH4ecKoe oOyueHue

CamocTtosTtenbHas pabota oOyyaronierocs (Bcero)

oo~ |IN

B TOM YHCIIE:
CaMOCTOSITeJIbHAS pab0Ta HAaJl MHIMBUIYAIbHBIM IMPOEKTOM

Koncynbramumn

o

Hmozosasn ammecmayusn é gpopme ouggepenyuposannozo 3auema 4




2.2. TemaTuveckuii JIaH U coaepkanue Jucuumanabl «KXUMMUA»

Haumenoeanue pazoenoe | Cooepicanue yueonozo mamepuana (0CHO6HOE U nPOPeccuoHanIbHO-0pUEHMUPOBAHHOE), Oovem Koowu
u mem Jlabopamopuvie u npakmuyeckue 3anamus (RPUKIAOHOU MOOY1b RPU HATUY L) uacoe dopmupye
MbIX
KomnemeH
uuit
1 2 3 4
OcHoBHoOE coiepkaHue Y4eOHOro MaTepuasa
Paspnen 1. OCHOBBI CTPOCHHS BELECTB 6
OcHOBHOeE coiep:KaHue Y4eOHOr0 MaTepuaJia OK 01.
Tema 1.1. Ctpoenue CoBpeMeHHast MOJeNIb CTpoeHUs aToMa. CHMBOJUYECKUN S3BIK XUMHH. XUMHUYECKUM DJIEMEHT. | 2
aTOMOB XMMHMYECKHX DnexkTpoHHas KoHurypamus artoma. Kiaccubukaiuss XAMHYECKHX OdieMeHToB (S-, p-, -
3JIEMEHTOB M NPUpPOIA aMeMeHThI). BajeHTHBIE AMeKTpOHBI. BalleHTHOCTh. DJEKTpOHHAs MPUPOJIa XUMUUYECKOU CBS3H.
XUMHUYECKO# CBSI3H DNEeKTPOOTPUIIATEILHOCTh. BUABI XUMHYECKOW CBsI3UW (KOBaJeHTHAs, MOHHAs, METaJUTMYecKas,
BOJIOPOJIHAS) M CTIOCOOBI € 00pa3oBaHMsI.
B TOM 4nciIe NpAKTHYECKUX 3aAHATHH 2
Pemmrenye 3amanuii Ha HCHOJIL30BAaHME XHUMHUYECKOW CHUMBOJIMKHM W Ha3BaHUM COEOUHEHUH IIO
HOMEHKJIATYpe MEXIYHApOJHOTO COK3a TEOPETHYECKOM M NMPUKIATHON XMUMHHU U TPUBHAIBHBIX
Ha3BaHWM JUIg COCTaBJIEHUS XUMHUYECKUX (OpPMYN JBYXaTOMHBIX COEIWHEHUN (OKCUIOB,
CynabGUI0B, THAPUAOB U T.I1.) U APYTUX HEOPTAHUYECKUX COCAMHEHUN OTJEIbHBIX KJIACCOB.
[IpakTuueckue 3aiaHMsi Ha YCTAHOBJIEHHE CBSI3M MEXIY CTPOCHHEM aTOMOB XHUMHYECKUX
3JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOMCTB XMMHYECKHX IEMEHTOB M MX COCIUHEHUU B
COOTBETCTBHUU C NOJIOKEHUEM llepronyeckoi CUCTEMBI.
Tema 1.2. B ToM 4mncsIe npaKTHYECKUX 3aHATHH 2 OK 01.
Iepuoanuecknii 3axoH M | [lepuoguveckass cuctema xumMuueckux djeMeHToB JI.M. MenaeneeBa. DU3MYECKUN CMBICTT OK 02.
Tabauua .. [Tepuonnueckoro 3akona .M. MenzaeneeBa. 3akOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHUX
MenpgesieeBa. AJIEMEHTOB, 00pa3yeMbIX MMM MPOCTBIX M CJIOXHBIX BEIIECTB B COOTBETCTBHU C IOJIOKEHHEM

XUMUYECKOro 3jemeHTa B Ilepuonnueckoir cucreme. MupoBO33peHUECKOE U HAyYHOE 3HAYEHUE
[Tepuonnueckoro 3akona [[.M. MenaeneeBa. Ilpornossl J.M. MenaeneeBa. OTKpbITHUE HOBBIX
XUMHUUYECKUX DJIEMEHTOB. PemeHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepH3alui0 XUMUYECKUX OJJIeMEHTOB «MeTamnueckue / HeMeTaUIMuYeCcKhe CBOMCTBA,
3IEKTPOOTPULIATEIBHOCTD XUMUUYECKUX JIEMEHTOB B COOTBETCTBUHU C X DJIEKTPOHHBIM CTPOCHUEM
U TIOJIOKEHUEM B IEPUOJUYECKON CUCTEME XUMHUUECKUX ieMeHTOB J1.1. Menneneesay.




Pa3nen 2. XuMuyeckne peakuumn 10
Tema 2.1. Tunsl OcHOBHOE coJiep:kaHue Y4eOHOr0 MaTepuaJia 2 OK 01.
XHMHYECKHX Knaccudukanuss W THUNBI XUMHUYECKHX pEaKIUd C YY4acTHEM HEOPraHWYeCKHX BEIICCTB.
peakuuii CocraBiieHH€e ypaBHEHUHN peaklUii COeIMHEHUs, Pa3I0KEeHUs, 3aMelIeHns, OOMEHa, B T.4. peakluii
TOPEHHUsI, OKHUCJICHHS- BOCCTAHOBJICHUS. YPaBHEHUS OKHUCICHUs-BOCCTaHOBJICHHUS. CTeneHb
okucnenusa. OKUCIUTENh W BOCCTaHOBUTENh. (COCTaBlieHHME W YpaBHMBAHUE OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX  pPEAaKIUH  METOJOM  JJIEKTpOHHOro  OanaHca. OxucauTenpHo-
BOCCTAHOBUTEJILHBIE PEAKIUU B MPUPOJIE, MPOU3BOJACTBEHHBIX MPOLIECCAX U YKU3HEIEATEITbHOCTH
OpPraHU3MOB.
B ToM 4uc/ie npakTHYeCKUX 3aHATHH 2
KonuuectBennble oTHOMIEHNUSI B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIC 3aKOHBI B XMMHUU U PACUEThI
M0 YpaBHEHUSM XUMHUYECKUX peakuuil. Moyib Kak €IWHHUIIAa KOJUYeCcTBa BemiecTBa. MosipHas
Macca. 3aKkOHbl COXpaHEHHUS MacCchl M ASHEpruu. 3akoH ABoraapo. MoisipHblii 00beM TIa3oB.
OtHocuTeNbHAsT IUIOTHOCTh Ta30B. PacyeThl MO ypaBHEHUSM XUMHYECKHUX pEeaKIuil ¢
WCTIOJIb30BAHUEM MAacChl, 00beMa (HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJMYECTBA BEIIECTBA.
Tema 2.2. OcHOBHOeE co/lep:KaHue Y4eOHOr0 MaTepuaJia 2 OK 01.
DJIeKTPOJIMTHYECKAS Teopust 37eKTpOTUTHYECKON AuccorManuu. MoHbl. DIEKTPOIUThI, HEAJIEKTPOJIHUTHI. Peakunmn OK 04.
JUCCOMAUA U HOHHBIN | MOHHOTO obOmena. CocraBieHne peaKHI/Ifl HOHHOr0o 0OMeHa IIyTEM COCTABJICHUA HUX ITOJHBIX U
o6MeH COKpAIllEHHBIX MOHHBIX YpaBHEHNH. KUCIOTHO-OCHOBHBIE peaklMy. 3alaHHs HAa COCTABIICHUE
WOHHBIX PEaKIIUH.
JlabopaTopHbIe 3aHATUSA 2
JlabopaTtopnast pabota Ne 1 «THITbI XUMHUECKHUX PEAKITAI».
KontpoabHas pa6ora 1 | CTpoeHue BelecTBa 1 XUMUUYECKHE PEAKIINH. 2
Pasznen 3. CTpoenne u cBoiicTBa 16
OcHOBHOEe cojJiep:KaHHe Y4eOHOr0 MaTepuaJjia
Tema 3.1. [Ipenmer Heopranuueckoil xumuu. Knaccudukamus Heopranmdeckux BemiectB. [Ipocteie u | 2 OK 01.
Knaccnduxanus, cioxHble BerecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEHIECTB (OKCHUIBI, THAPOKCUIBI, KHUCIOTHI, OK 02.
HOMEHKJIATYPA 1 conmu). B3auMocBA3bp  HEOPraHMYECKHUX  BELIECTB. ATpEraTHbleé COCTOSIHHS  BEIIECTBA.
cTpoemme Kpucrannuueckue u amopdubie BemiecTBa. THIBI KPUCTAJIIMYECKHX  PELIETOK (aTromHas,
HeOpraHMYeCKHX MOJIEKYJIApHAs, HOHHAS, MeTaJIn4eckasi). 3aBUCUMOCTh Q)Hvanecxnx CBOMCTB BelllecTBa OT THUIIA
p— KPUCTAJTMMECKOH  PELIETKY. 3aBI/ICI/IMOC”£B XUMUYECKOM aKTHMBHOCTH BEUIECTB OT BHJA
XMMHUYECKOH CBSI3U U THIA KPUCTAITHYECKOH pemieTKu. [IpuuuHbpl MHOT0OOpa3usl BENECTB.
B TOM 4Hc/Ie NPAKTHYECKUX 3aHATHI 2

HOMeHKJ'IaTypa HCOPraHMYCCKUX BCIHICCTB: HA3BAHUC BCHICCTBA HCXOJAd U3 HUX XUMHYECKOM
(bOpMy.]'ILI WJIN COCTaBJICHHE XUMHYECKOU (I)OpMy'J'ILI NCXO0Ad M3 Ha3BaHHUA BCIICCTBA II10




MexayHapoaHoi (MIOITAK) unu TpuBnanbHON HOMEHKIAType. PelneHue npakTHuecKkux 3ajaHuit
Mo KiIaccu(PUKalMu, HOMEHKIAType M XHMUYECKMM (OopMyiaM HEOPraHWYECKUX BEIECTB
pa3IMYHBbIX KJIAacCOB (yrapHbli ras, YrJ€KUCHIbIA ra3, aMMMaK, TallleHash W3BECTb, HETalleHas
W3BECTh, MUTHEBAsI COJA WU JIPYTUX): HA3bIBaTh M COCTABIATH (POPMYJBI XMMHUYECKHX BEILIECTB,
OIPEAECIIATh IPUHAUIEKHOCTD K KIIACCy.

HcToynnkn xuMHuyeckod WHpOpManuu (CpeacTB MaccoBod HH(poOpManuu, ceTb VHTepHET U
apyrue). Ilouck nHGOpMALIMK IO Ha3BaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (opMysIaM.

Tema 3.2. Pusuko-
XHMHYECKHE CBOHiCTBA
HEOPraHUYeCKHUX
BEIECTB.

OcHoBHOE€ CoaCpKaHuE yqeﬁﬂoro MaTepuajia

Meramner. O0mme ¢usnyeckne W XUMHYECKHE CBOicTBa MeTayuioB. CrocoObl IMOJTydEeHUSI.
3HayeHe METAII0B U HEMETAJJIOB B nmpupoac U XU3HCACATCIbHOCTU YCJIOBEKA W OPraHHu3MOB.
Koppo3zus MeTannoB: BUbI KOPPO3HH, COCOOBI 3aIlIUTHl METAJUIOB OT KOPPO3HUHU.

Hemerannsl. OOnme ¢puzndeckue 1 XMMUUECKHE CBOMCTBA HEMETAUIOB. TUITMYHBIE CBOWCTBA
HemetaioB [V- VII rpynn. Knaccudukanus 1 HOMEHKIaTypa COeAMHEHUH HEMETAIIIOB.
KpyroBopoTsl GMOT€HHBIX 2JIEMEHTOB B IPUPOJIE.

XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB (OKCHUJIOB, THUIPOKCHJIOB,
KHCJIOT, COJIeH U p.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHUH, BBICIIUX OKCHJIOB U THJIPOKCHJIOB

B ToM 4nciie NpaKTHYECKUX 3AHATHH

CocTraBneHne ypaBHEHU XUMHYECKUX PEAKIIMI C yYaCTUEM MPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEIIEeCTB: METAJIOB U HEMETAIJIOB; OKCUIOB METAJNIOB, HEMETAJUIOB U
aM(pOTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBaHHUM U aM(OTEPHBIX THIPOKCUIOB;
HEOPraHUYECKUX COJIeH, XapaKTepHU3yIOIIUX UX CBOMCTBA. PeleHne npakTHKo-0preHTHPOBAHHBIX
TEOPETUYECKHUX 3aJJaHHi Ha CBOICTBA, COCTAB, MMOJy4YeHUE U 0€30MaCHOE UCTIOJIB30BaHUE
BAKHEHIIIMX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUUYECKON JESITEIbHOCTH YEJIOBEKA.

OK 01.
OK 02.
ITIK 5.4.

Tema 3.3.
Nnentunduxanus
HEOpraHuYecKHuX
BeIlleCTB.

B TOM 4mciie NpaKTHYECKUX 3aAHATHI

JlaGoparopHas padora Ne 2 «UneHTuuUKANNS HEOPTAHUYECKHUX BEIIEeCTBY.

Pemenue skcriepuMeHTABHBIX 334 IO XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJUIOB, 10
pacrno3HaBaHUIO U MOJTYYEHUIO COSAUHEHUN METAIJIOB U HEMETAILJIOB.

Wnentuduxaiys HEOPraHMYECKUX BEUIECTB C UCIOIb30BAaHUEM UX (PU3UKO-XUMUYECKUX CBONCTB,
XapaKTEepPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbIEe peakiuu Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHHUSI.

KoutpoabHas padora 2

CsolicTBa HCOPIraHNMYCCKUX BCUICCTB.

OK 01.
OK 02.

Pasznen 4. CTpoeHne ¥ CBOMCTBA OPraHMYECKHX BellleCTB

28

Tema 4.1.
Kanaccnpuxanns,

OcHOBHOe cojiep:KaHNe Y1eOHOr0 MaTepuaJia

IlosBnenue u pPa3BUTHUC OpFaHquCKOﬁ XHUMHUHU KaK HAYKH. HpeI[MeT OpFaHquCKOﬁ XUMuH. MecTto
1 3HAYCHHUC OpFaHquCKOﬁ XHUMHUH B CUCTCMC CCTCCTBCHHBIX HAYK.

OK 01.




CTpOeHHne 1
HOMeEHKJIATypa
OpraHHYecKHMX BellecTB.

XUMHYECKOE CTPOCHHUE KAaK MOPSIOK COCTUHEHHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJE€HTHOCTH.
OcCHOBHbBIE TIOJIOKEHUSI TEOPUM XUMHUYECKOTO CTPOCHHUS OpPraHUYECKUX coeauHeHuit A.M.
BbyrnepoBa. YriepolHbIil CKelleT OPraHMYeCKOW MOJIEKYNbl. 3aBUCUMOCTH CBOWCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHUS MOJIeKyil. M3omepust 1 u30Mephl.

[Tonsitne o ¢yHkuuoHANBHOW Trpymme. Pamukan. [IpuHIUIBL KiIacCU(UKAUNA OPraHUISCKHIX
coeMHEHUH. MeXayHapoaHasi HOMEHKIATypa U TPUHIUIIBI HOMEHKJIATYPbhl OPraHMYeCKHX
coemuHeHuil. [lonsiTne 00 a3oTcoaepKAMUX COCAMHEHUSAX, OMOJOTUUECKH aKTHBHBIX BEIIECTBAX
(yrneBogax, >kupax, Oenkax W Jp.), BBICOKOMOJEKYJISPHBIX COCIUHEHHSIX (MOHOMEp, IMOJIHMED,
CTPYKTYPHOE 3BEHO).

B Tom uncie MPAKTHICCKHUX 3aHATHI

HomeHknaTypa opraHn4ecKux COeMHEHUI OT/ACIBHBIX KJIAcCOB (HACKHIIICHHbIEC, HEHACHIIICHHBIE 1
apOMaTHYEeCKHEe YIIIeBOJOPOIbI, CIIUPTHI, ()EHOJBI, allbJACTH b, KETOHBI, KAPOOHOBHIE KHCIOTH U
ap.) CocraBieHHE TOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYIT OPraHHMYECKHX BEIIECTB
OTJENBHBIX KJIACCOB, MCIIOJB3YS UX Ha3BaHMS M0 CHCTEMAaTHUYECKOH M TPUBHUAIBHOW HOMEHKIIATYpe
(aTHIIeH, aneTuiieH, TIUHEpuH, ¢eHos, (GopMmanbaernua, yYKCyCHas KHCI0Ta, TIWIMH). Pacdersl
npocreiiei GopMyIsbl OpraHuyecKO MOJIEKYIIbl, UCXOsl U3 DJIEMEHTHOI0 cocTana (B %).

IIK 5.1.

Tema 4.2.
CsoiicTBa
OpPraHMYecKux
coeTUHEHHUH.

OcHOBHOeE co/lep:KaHue Y4eOHOTr0 MaTepuaJia

DUBNKO-XMMHYECKHE CBOMCTBA OPTaHUYECKUX COCTUHEHUN OTNEIBHBIX KJIAcCOB (0COOCHHOCTH
KiaccupuKkanuu ¥ HOMEHKJIATYyphl BHYTPH KJlacca; TOMOJIOTHYECKHH psg W oOmas ¢opMmyna;
n3oMepusi; PU3NIECKHE CBOMCTBA; XUMUYECKHUE CBOMCTBA; CTIOCOOBI MTOTYICHUS ):

- TpeAeNbHBIE YIIEeBOAOPOIbl (alKkaHbl W LUKJIOadKaHbl). ['OopeHHe MeTaHa Kak OIUH U3
OCHOBHBIX HCTOYHHUKOB TE€IUIa B MPOMBIIUIEHHOCTH U ObiTy. CBOICTBAa MHPUPOIHBIX
yII€BOJIOPOOB, HAX0K/IEHUE B IPUPO/JIE U IPUMEHEHHE aJKaHOB;

- HemnpeAenbHbIe (ATKEHBI, AJIKHUHBI U alIKaJUeHbl) K apOMaTUYECKUE YIIeBOA0poibl. ['opeHue
alleTHJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKH U PE3KU METAJLJIOB.

Kucnopoaconepxamue coequHeHus: (CUpTbl U (QEHOIBbI, KapOOHOBBIE KHUCIOTHI U 3(UPHL,
anbJIeru/ibl U KETOHBI, JKUPbI, yIrieBonbl). [IpakThyeckoe MNpPUMEHEHHUE ATUIICHTIIMKOJIA,
ruuepuHa, ¢enona. [Ipumenenue dopmanbaeruaa, aleranpieruja, YKCyCHOH KHUCIOTHL. Mpuia
KaK COJIM BBICHINX KapOOHOBBIX KUCJIOT. MOIOIIKE CBONCTBA MbLIA.

A30Tcozlep>1<aume COCINHCHUA (aMI/IHBI Hn aMHUHOKHUCIIOTHI, 66HKI/I). BLICOKOMOJ'ICKy.]'IHpHLIC
COCIMUHCHUA (CI/IHTCTI/I‘IGCKI/IC u 6I/IOJ'IOI‘I/I‘leCKI/I'aKTI/IBHBI€). MOHOMep, MOJIMMEP, CTPYKTYPHOC
3BCHO. HOJ'II/IMepI/BaI_II/IH 9THUJICHA KaK OCHOBHOC HAIIPABJICHUC €TI0 MCIIOJIb30BAHM.

B ToM 4Hc/Ie TPAKTHYECKUX 3aAHATHI

CsoiicTBa OpraHU4YC€CKUX COCIMHEHUN OTACIbHBIX KIACCOB (TpI/IBI/IaJ'IBHa}I " MCXKAYHApOIHAasA
HOMCHKIJIaTypa, XUMHYCCKHUC CBOﬁCTBa, CIOCOOBI nonyquI/m): MMpEACIIbHBIC (aJ'II(aHBI nu
I_II/IKJIoaJIKaHLI), HCIIPCACIIbHBIC (aJ'II(eHBI, AJIKWHBI 1 aJ'IKa,Z[I/IeHLI) " apOMaTUYCCKHUC YTIIICBOAOPOIbI,
CIIMPTHI U (beHOJ'IBI, Kap6OHOBBIe KHUCJIOTBI U 3(1)I/IpBI, AJIbACTU bl U KCTOHBI, aMHWHBI U

N

OK 01.
OK 02.
OK 04.
IIK 4.3.




AMHUHOKHUCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCIUHCHUS. 3aﬂaHI/IH Ha COCTaBJICHHUC ypaBHeHI/If/'I
XUMHNYCCKHUX peaKuHﬁ C Y4aCTUCM OPraHn4CCKuX BCHICCTB HA OCHOBAHWH UX COCTABAa U CTPOCHUA

CocraBiieHHe cxeM peakiui (B TOM 4YHCIE MO MPEAIOKEHHBIM IIENOYKaM MpEeBpalleHuit),
XapaKTepU3YIOIINX XUMHUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHUW OTHAEJIBbHBIX KJIACCOB,
CIOCOOBl WX TIONYYCHHSI W HAa3BaHWE OPraHUYEeCKMX COCJAMHCHUW 110 TPHUBHAILHOW WIIN
MEXIYHAPOJHOM CHCTEMATHYECKOM HOMEHKJIAType. PelleHne npakTUKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJIaHUI1 HA CBOKMCTBA OPraHMYECKUX COCIMHEHUIN OTACJIbHBIX KJIACCOB.

JlabopaTopHas pa6ora

N

JlaGopatopnas padota Ne 3 «[IpeBpalieHusi OpraHMYECKUX BEIIECTB MPU HATPEBAHUI.
[lomyyeHne oSTHiIEHA W H3Yy4YEHHE €ro CBOWCTB. MOJENTUpOBAaHHE MOJIEKYT M XHUMHYECKHX
IpEeBpalleHUl Ha IpUMepe dTaHa, ITUIICHA, AlleTUIICHA U JIp.

Tema 4.3.
Npentunduxanus
OPraHMYecKHUX BellecTB,
HX 3HAYEHHE U
NpUMEHEeHHE B ObITOBOM
U NIPOU3BOACTBEHHOM
AeAITeIbHOCTH YeJI0BeKa.

OcHoBHOE COICPKaHUuE yqeﬁﬂoro mMaTepualia

buooprannueckue coenuHenus. llpumeHeHune m Ouosnoruyeckas poJib yriieBonoB. OKucieHue
YIJIEBOAOB - MCTOYHMK SHEPrHMM >KMBBIX OpraHu3moB. OOnacTv NpUMEHEHUS aMUHOKHCIIOT.
[IpeBpamenuss GenkoB NuIIKM B opraHusMe. buonornueckue pynkuuu OenkoB. buonoruueckue
¢GbyHKIMY KUpoB. Posib opranndeckoil XMMUHU B pellieHnH TpoOieM NMUIeBOH 0e30MacCHOCTH.

OKO01.
OK 02.
OK 04.
IIK 5.1.

Ponp opranmdeckoil XuMUM B peUIEHWH TPOOJIEM SHEPTreTHUUECKOW O€30TacHOCTH, B Pa3BUTUH
MEIUIMHBI, CO3JaHHHM HOBBIX MAaTepUaloB, HOBBIX HCTOYHUKOB BHEPruu (ajibTepHATHUBHbBIC
UCTOYHUKU 3Heprun). OnacHOCTh BO3JCHCTBHUS Ha >KUBbIE OPraHU3Mbl OPTaHUYECKUX BEIIECTB
OTIENbHBIX KJIAaccoB (YIJIEBOJAOPOJIbL, CHUPTHI, (EHOJBI, XJIOPOPraHUYECKHUE IPOU3BOJHBIE,
QJIbJIETUJIbI U JIP.), CMBICI MTOKAa3aTelsl MPeAeIbHO JOMYCTUMON KOHIICHTPAIIH.

JlabopaTopHble 3aHATHS

JlaboparopHas pabota: «WneHTHdUKAIMS OPraHUYECKUX COCAMHEHUU OTIENbHBIX KIIACCOBY
WNnentuduxanuss OopraHMYECKUX COEIUHEHUN OTIENbHBIX KJIacCOB (Ha MpUMEpPE aabAETUIOB,
KpaxMaja, YKCYCHOM KHCIOTBI, OEIKOB MU T.I.) C HCIIOJIb30BAHUEM HUX (PUIUKO-XUMHUYECKUX
CBOMCTB M XapaKTEpHbIX KAUECTBEHHBIX peakuuil. Jlenatypauus O6enka npu HarpeBanuu. L{BeTHbIe
peakiuu OenkoB. BO3HMKHOBEHHME aHAJIUTUYECKOTO CHTHala CTOYKH 3PEHHS] XUMHUYECKHX
MPOLIECCOB MpPH TMPOTEKAHUHM KAa4eCTBEHHOW pEaKIMH, TO3BOJSIOMEH HWACHTU(PUIUPOBATD
MIpeII0’KEHHbIE OPraHNYeCKUe BEIIeCTBa

KonTpoabHasi padora 3

CprKTypa M CBOUCTBA OPraHN4YCCKUX BCUICCTB

Pa3nes 5. Knunernyeckue  TepMOAMHAMHYCCKHE 3AKOHOMEPHOCTH NPOTEKAHHUSA XHMHYECCKHX pPeaKIui

Tema 5.1. Ckopocth
XMMHYECKHX
peakuuii.

OcHOBHOe coep:KaHne Y1eOHOr0 MaTepuaa

CKOpOCTb peakliny, €e 3aBUCUMOCTb OT Pa3IMYHBIX (PAKTOPOB: MPUPOJIBI PEArHpYIOIINX BELIECTB,
KOHLIEHTPALIMN PEAruPYIOIIMX BEUIECTB, TEMIIEPATyphl M IUIOIIAJN PEAKIIMOHHON MOBEPXHOCTH.
TennoBble 3¢ GeKThl XUMUYECKUX peakMid. K30~ U 3HAOTEPMHUECKUE, PEAKIINH.

OK 01
OK 02
1IK 5.3




Xumnuyeckoe OOpatuMocCTh peakiuii. XMMHYECKOE PAaBHOBECHE U €r0 CMENIECHHE MO JACUCTBUEM Pa3IMUHbIX
paBHOBecHe. (bakTOpoB (KOHIIEHTpALMSl PEAareHTOB WJIM TNPOIYKTOB pPEaKLWH, NABJICHUE, TeMIepaTypa) M
CO3/IaHUsl ONTUMAJIbHBIX YCIOBUM NPOTEKaHUs XuMudecKkux npoueccon. I[Ipunnun Jle Ilatense.
B ToM 4ucsie npaKkTHYeCKUX 3aHATHIA 2
Perrenne mpakTHKO-OpPUEHTUPOBAHHBIX 3aJaHUN Ha aHATN3 (JAaKTOPOB, BIMSAIONINX HA H3MEHEHHE OK 01
CKOPOCTH XMMUYECKOW PEaKIMH, B T.4. C TO3ULIMH IKOJIOTMUECKHU LIEI€CO00pa3HOro MOBEACHUS B OK 02
OBITY M TPY/IOBOM JIEATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbS 1 OKPYKAIOIICH IIK 5.1.
MIPUPOTHOM CPEIbI.
Pemrenne npakTUKO-OPMEHTHPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHuuna Jle-Illarense s
HaX0XJCHHUS HAIpaBJICHUS CMEILIEHUS PaBHOBECHUSI XMMMUYECKOM peakuuu M aHaiu3 (PakTopos,
BIIMSIIOLIMX HA CMEIIEHNE XUMUYECKOT0 PaBHOBECHSL.
Pasnen 6. PacTBopnl 4
Tema 6.1. IlonsaTue o OcHOBHOE co/lep:KaHue Y4eOHOr0 MaTepuaJia 2
pacTBopax. PactBopenue kak ¢puznko-xuMmuueckuii mpoiiecc. PactBopsl. CriocoObl TPUTOTOBIICHUSI PAaCTBOPOB. OK 01
PactBopumocTe. MaccoBass n0as pacTBOpeHHOTo BeniecTBa. CMbICa MOKa3arenas IpeaesbHO OK 02
JOTTYCTUMOM KOHIICHTPAIIMU U €r0 MCIIOJIb30BaHNE B OIICHKE IKOJIOTHYECKON O€30TaCHOCTH. OK 07
[IpaBuna 3K0JIOTUYECKH 11€7I€CO00PAa3HOTO MOBEACHHS B OBITY M TPYJOBOW AEATEIBHOCTU B LIETSAX ITK 4.3.
COXpPAaHEHUs CBOETO 370pPOBbS M OKPYXKAIOLIEW MPUPOIHON CpEebl; OMACHOCTh BO3JCHCTBHS Ha IIK 5.1.
YKUBBIE€ OPTraHU3Mbl OIIPEIECTICHHBIX BEILIECTB.
Pemrenne npakTUKO-OPHMEHTHPOBAHHBIX PACUETHBIX 3aJaHUN Ha pPacTBOPBI, HCIOJIB3YEMBIE B
OBITOBOM M TTPOM3BOICTBEHHOM NIEATEILHOCTH YEJIOBEKA.
JlabopaTopHble 3aHATHSA 2
Tema 6.2. Jlaboparopnas pabota Ne 4 «IIpuroroBieHue pacTBOPOB». OK 01
HccienoBanme cBoiicts | IIpUrOTOBIEHHE  PacTBOPOB  3aJaHHOM  (MaccoBo¥, %) KOHLEHTpauuM (C  IPaKTHKO- OK 02
PACTBOPOB. OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OTIPEICTICHHE CPeibl BOJHBIX PaCTBOPOB.
Penrenue 3a1a4 Ha TPUTOTOBJIEHUE PACTBOPOB.
IIpodeccnoHabHO-OPUEHTUPOBAHHOE COAepKaHMe (COlMePKAHUE TPUKJIATHOTO MOXYJISA) 6
OcHOBHOe co/iepxkaHue Y4eOHOro MaTepuasa 2
Tema 7.1. Xumust B 6}’1Ty Hogeiline nocTukeHUs XUMHYECKOM HAyKH M XMMUYECKOW TexHosoruu. Ponbp xumuum B OK 01
H MTPOM3BOACTBECHHOH o0ecreueHn: SKOJIOTHUECKOM, SHEPreTHYeCKON U MUIEBOI 0e30MacHOCTH, Pa3BUTHH MEIUIMHBIL. OK 02
AEHTETLHOCTH HEA0BEKA | 175,py1a moMcka M aHATH3a XUMUYECKOH MHDOPMAIMHE M3 PA3THYHBIX HCTOYHHKOB (HAydHAs U OK 04
yueOHO-Hay4YHas IuTeparypa, CpeIcCTBa MacCOBOM HH(popMaInH, ceTb HTepHeT). OK 07
IIK 4.3
1IK 5.1
B ToM 4Hc/Ie NPAKTHYECKUX 3aHATHI 4

Ilonck u aHanu3 KeHCoB O MNPUMCHCHUN XUMHWYCCKUX BCHICCTB U TEXHOJIOTHI ¢ Y4€TOM 6y,Z[y1]_IGI7I




npodecCHOHANBbHOW  AEATENBHOCTH TI0 TeMaM: BaXHEUIIME CTPOWTENbHBIE MaTepHAaIbL,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPAacKH, CTEKJIO, KEpaMHMKa, MaTepHalbl Ul DJIEKTPOHHUKH,
HaHOMAaTepHuasbl, TEKCTWJIBHBIE BOJIOKHA, UCTOYHUKM JHEPIUU, OPraHUYECKUE U MHUHEPAJIbHBIC
yao0peHusi, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAsI XUMHSL.

KoHncyabTanuu

Bcero:

82




3. YCJIOBUS PEAJIN3AIIMU OBIIIEOBPA3OBATE/JIBHON YYEBHOM
NTUCHUIIJINHBI

3.1. OcHauenne y4eOHOro KaduHera:

JUis peanuzauuy MporpamMMmbl y4eOHOM AUCHUIUIMHBI B HAJIUYUM HMEETCS
yueOHbI KaOuHeT XxumuHM. B coctaB kaOuWHeTa XWMHU BXOJUT Ja0OpaToOpus C
nabopanTckoil komHaTtod. I[lomemienne kaOuHeTa YIOBIETBOPAET TpPeOOBAHUAM
CaHuTapHO-3MHAeMHUOIOorHYeckuX mpaBmi 1 HopmatuBoB (CaunlluH 2.4.2 Ne 178-02)
Y OCHAILEHO TUIOBBIM 000PYI0BaHUEM.

Ob6opynoBanue yueOHOro kabnHeTa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00yYaIOUINXCS;
- pabouee MECTO MPEeno/1aBaTes;

- KOMIUIEKT Y4eOHO-HATJIAIHbIX TOCOOUN « XUMHUS»;

-TexHUYeCKHUe CpeacTBa O6V‘I€HI/ISI:

O6opynoBanue j1abopaTopuu UM pabounx Mect JiabopaTopuu (00Opya0BaHKE

U1l GPOHTANBHBIX J1a00PATOPHBIX PadOT).
JlaGopatopHasi MeOeb: CTOJbI, CKAMBH.
KomrutekT yaeOHO—MeTOInYeCKO TOKYMEHTAIH ;

- pabouasi mporpamMma y4eOHOW IUCUHUILIIMHBI, KaJCHIapHO-TEeMAaTHYEeCKUI
TUTaH, METOIMYECKHE PEKOMEHIAIMH 110 BHITIOJHEHUIO Ja00OpaTOPHBIX padOT
Y IPAKTUYECKUX 3aHSATHM.

3.2. HudopmanoHHoe odecnevyeHne peaju3aluu NporpamMmmMbl

3.2.1 OcHOBHbBIE IEYATHbIE U3TAHUS

1. Tabpuensa O.C. Xumus: y4eOHUK JUIS CTYA. YUYpPEXKACHUU cpeld. mpod.
obpazoBanus / O. C. I'abpuensn, U. I'. Octpoymos. -6-¢ u3zm., crep. -M.: Akanemus,
2020.

3.2.2 OcHOBHBIC YJIEKTPOHHbIEC U3IaHUS

1. YueOnbiii oHnaitH kypc. Xumus s mpodeccuii U CrennaaIbHOCTeH TEXHUYECKOTO
npoduna: yuyeOHWUK IS CTyAd. YYpexaAeHWd cpea. mnpod. obOpasoBanus /
O.C.l'adpuensu, W.I'.Octpoymo. 2019. Pexxum pmoctyma: https://www.academia-
moscow.ru/off-line/pdf/104117662f.pdf

2. ObC Jlans.



https://www.academia-moscow.ru/off-line/pdf/104117662f.pdf
https://www.academia-moscow.ru/off-line/pdf/104117662f.pdf

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIHUIIINHBI

Oowan/npogpeccuonans
Has KomMnemeHyus

Paszoen/Tema

Tun oyenounvix meponpuamui

Pa3zoen 1. Ocnoewvt cmpoenus eeusecmea

OKO1.

CrpoeHune aTOMOB XUMHUYECKUX
AJIEMEHTOB W MPUPOJIA XUMUICCKOU
CBSI3U

1. Tect «CTpoeHune aTOMOB
XUMHUYECKUX DJIEMEHTOB U
IIPUPOJA XUMHUYECKOU CBSA3HY.

2. 3a/1a4m Ha COCTABJICHUE
XUMUYECKUX HOPMYIT
JIBYXaTOMHBIX CO€IMHECHUIA
(oKcuaoB, Cynb(PHUI0B, THIPHUIOB
U T.IL.).

3.3amaHus Ha UCIIOJIb30BaHUE
XUMUYECKON CHMBOJIUKH U
Ha3BaHUM COEAWHEHHUIT 11O
HOMEHKJIAType MEKTyHapOIHOTO
CO103a TEOPETUYECKON U
MIPUKIIATHON XUMUH U
TPUBHUAIBHBIX HA3BaHUN JUIs
COCTAaBIICHUSI XUMUYECKUX
dbopMys TByXaTOMHBIX
coeHEHUH (OKCHIOB,
cynb(pUA0B, TUAPUIIOB U T.I1.) U
JPYTUX HEOPraHUYECKUX
COEIMHEHUN OTAENBHBIX KIacCOB.

OKO1.
OK 02.

[lepuoauueckuii 3aK0OH U TaOIMIA
.M. Mengeneena

1.Tect «MeTannuyeckue /
HEMETAJNIMISCKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIILHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHUX IJIEMEHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM
CTPOEHUEM U T0JIO)KEHHEM B
MepUOINYECKON cucTeme
XUMHYECKUX dneMeHToB 1. 1.
MeneneeBay.

2. IlpakTuyeckue 3aaHus Ha
YCTAHOBJIEHUE CBS3U MEXKIY
CTPOEHHUEM aTOMOB XUMUUYECKUX
AJIEMEHTOB U NIEPUOAUYECKUM
U3MEHEHHEM CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U X
COCJIMHECHUN B COOTBETCTBHUH C
nojoxxenueM [leproanueckon
CHCTEME.




3.IIpaKTHKO-OpHEHTUPOBAHHbIE
TEOpPETHYECKUE  3aJaHusl  Ha
XapaKTepHU3aLNI0 XUMHYECKUX
AJIEMEHTOB: «Mertamnueckue/
HEMETaJNIMICCKHIEC CBOMCTBA,
ANIEKTPOOTPUIATEIHHOCTD u
CPOJICTBO K AJIEKTPOHY
XUMHYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOCHHEM U TIOJIOKEHUEM B
MIEPUOIUYECKON cucreme
XUMUYeCKuXx oanemeHnto J[.H.
MenpeneeBay.

Paznen 2. Xumnueckue peakiuu

Kontposbnas padota «Ctpoenue
BCIIIECTBA U XUMHNYCCKUEC

peaKIum
OK 01. Tumbl XUMUYECKUX PEaKITUi 1. Bamaun Ha COCTaBJICHHE
OK 04. YPaBHEHUH pEeaKInii:
- COCIMHECHHS, 3aMelIeHus,
pasnokeHus, 0OMeHa;
- OKHUCIJIUTEIBHO-
BOCCTAaHOBUTEJIBbHBIX peakuuil ¢
HCII0JIb30BAHUEM MeToJ1a
3JIEKTPOHHOTO OaaHca.
2. 3a7aud  HaA pacyeT Macchl
BElIECTBA WM 00bEMaA
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WIH O0bEMY
OJIHOTO M3 Y4YacCTBYIOIIMX B
peakiuu  BEIIECTB,  PacuéThl
Macchl  (0OBEMa,  KOJIMYecTBa
BEIIECTBA) MPOAYKTOB pEaKIIUU,
€CIM OJIHO U3 BEIIECTB HMEET
MIPUMECH.
DNeKTpoauTHYECKas qucconuanus 1 | 1. 3agaHus Ha COCTaBlICHUE
MOHHBIN 00OMEH MOJIEKYJISIPHBIX 1 HOHHBIX
peakuuii ¢ yuacTHeM KUCIIOT,
OCHOBaHMU U COJIEH,
yCTaHOBJICHHE N3MEHEHMS
KHCJIOTHOCTH CpeJIbl
JlaGopatopnas pabdota «Tumbl
XUMHYECKUX PEaKIIUm».
Paznea 3. CtpoeHue u cBONiCTBa Konrtponbnas padora «CBoicTBa
HEOPraHMYeCKNX BellecTB HEOPraHUYeCKUX BEIIECTBY
8%0413 Knaccudukarus, HOMEHKIIATypa 1. Tecr «Homenknatypa u

I[IK 5.1

CTPOCHHUEC HCOPraHNYICCKUX BCIICCTB

Ha3BaHUC HCOPTaHNYCCKUX




BELIECTB UCXOMS u3 ux
XUMHAYECKOH  (GOpMYNIBI WM
COCTaBJICHUE XUMUYECKON
dopMynbl MCXOIS W3 HA3BaHUSA
BEIIECTBA 110 MEXAYHapOIHOMH
W TPUBUAJIBHOMN
HOMEHKJIAType».

2. 3amaun Ha pacyeT MacCcoBOM
Joau  (Maccel)  XMMHUYECKOTO
2JIEMEHTA (coenuHeHus )B
MoJIeKyJie (cMecH).

3. [Ilpaktuueckue 3amaHusi TIO
KJIacCU(UKAIM1, HOMEHKIIAType 1
XUMHYECKAM dbopmynam
HEOPraHUYEeCKUX BEIIECTB
pa3IMYHbIX KJIACCOB.

4. [IlpakTuyeckue 3aJaHusl Ha
OIIpPENICIICHNE XUMHUYECKOU
AKTUBHOCTH BELIECTB B
3aBHCHUMOCTH BHUJAa XHUMHUYECKON
CBA3M U THUMA KPUCTAIITUMYECKON

PEIIETKHY.
0KOI. DU3NKO-XUMUYECKHE CBOMCTBA 1. Tect «OcobeHHOCTH
OK 02. HEOpPraHUYECKUX BEILECTB XAMHYECKUX CBOMCTB OKCHJIOB,
I1K4.3 KHUCJIOT, OCHOBAaHMH, aM(pOTEPHBIX

TUJIPOKCHUJIOB U COJICH».

2. 3ajaHusi Ha COCTaBJIEHUE
YpPaBHEHUN XUMHUYECKUX PEaKINil
C Y4aCTHEM IPOCTBIX U CIIOKHBIX

HEOPraHNM4CCKUuX BCIICCTB:
OKCHIO0B MECTaJ1JIOB, HEMETAJIJIOB U
an)OTepHBIX JJICMCHTOB,
HCOPraHU4CCKUX KHCJIIOT,

OCHOBaHMH M aM(OTEepHbIX
THIPOKCUIIOB,  HEOPraHUYeCKUX
CoOJIeH, XapaKTepu3ymIIUX HX
CBOICTBa M CIIOCOOBI MOTYyYEHHUS.
3. IIpakTuKO-OpHEHTHUPOBAHHBIE
TEOPETUYECKUE  3aJaHMs  Ha
CBONCTBa U MIOJIyYEHHUE
HEOPraHUYECKUX BEIECTB.

I/I)IGHTI/I(I)I/IKEU_H/IH HEOPraHN4YCCKUX
BCIICCTB

1. [IpakTHKO-OpHUEHTHPOBAHHbIE
3a/1aHus TI0 COCTABIICHUIO
XMMHMUYECKUX PEAKLIUN C yJaCTHEM
HEOPraHMYECKUX BEILECTB,
UCTOJIb3YEMBIX JUI UX




UACHTU(DUKAIIIH.

2. JlaboparopHast pabota

«M nenTudukanus
HEOPTaHWYECKUX BEIIECTBY.

Pa3nen 4. CTpoenue u cBOlCTBA
OpPraHU4YecKUX BelecTB

KonTponbnas padorta «Ctpoenue
Y CBOMCTBA OPTaHUYECKHUX
BELIECTBY

OK 01.

Knaccudukamnus, crpoenne u
HOMEHKJIATypa OpraHUYECKUX
BEILECTB

1. 3ajanus Ha cocTaBlIeHUE
Ha3BaHU OPraHUYECKUX
COEAMHEHUH 110 TPUBUAIIBHON WIN
MEXyHapOHOU
CHCTEMaTUYECKON HOMEHKJIAType.
2. 3agaHus Ha COCTaBJIEHUE
MOJIHBIX u COKpAaIIeHHbIX
CTPYKTYPHBIX bopmyn
OpraHUYeCKUX BEIIECTB
OT/IETbHBIX KJIACCOB.

3. 3Bamaun Ha  OmpEJICIICHUE
pocTemen bopmyIbl
OpraHUYeCcKON MOJIEKYIIbI, HCXOIs
U3 AJIEMEHTHOT0 cocTana (B %).

OKO1.
OK 02.
OK 04.
IIK 5.1.

Nnentuduxarmys OpraHUYECKUX
BEIIIECTB, UX 3HAYEHHUE U MPUMEHEHUE
B OBITOBOM ¥ MPOM3BOJICTBEHHON
JIeITEILHOCTH YeJIoBeKa

1. TIpakTUKO-OpHEHTHPOBAHHBIE
3alaHus o COCTaBJICHUIO
XHUMHAYECKHX PEAKIUN C y9acTHEM
OpPraHWYeCKUX BEUIeCTB, B T.4.
UCTIOJIb3yEMBIX TUTst 1794
uaeHTU(UKAIMU B OBITY |
IPOMBIIICHHOCTH.

2. JIaboparopHas pabora:
«nentndukamuss opraHuYeCcKuX
COCIIMHECHU I OTJICIIbHBIX
KJIACCOBY.

Pazpen 5. Kunerndeckue u
TePpMOIUHAMHYECKHE
3aKOHOMEPHOCTH NMPOTEKAHUS
XHUMHMYECKHX PeaKiui

OKO1.
OK 02.
IIK 4.3.
IIK 5.1.

CKOpOCTL XUMHWYCCKUX peaKI.[PIfI.
XHUMHUYECKOE paBHOBECHUC

IIpakTHKO-OpUEHTUPOBAHHBIE

TEOPETUYECKHUE 3aJaHus Ha
aHanu3 (GakTOpPOB, BIUSIONIUX Ha
U3MEHEHUE CKOpPOCTH
XUMHUYECKOU peakuuu. [IpakTuko-
OPUEHTHPOBAHHBIE 3aJaHus Ha
npuMeHeHne  npuHiuna  Jle-
IMaTenne JUISt HaXOXXJICHUS
HaIlpaBJICHUSA CMEIICHUS
PaBHOBECHS XUMHYECKOM




peakuud u aHanu3 (PaKToOpoB,
BJIUAKOIINUX Ha CMCUICHUC
XUMHNYCCKOTO PAaBHOBCCHS.

Pa3pnea 6. PacTBopnbl

OKO1l. TTOHATHE O PACTBOPAX 1. 3agaun Ha IPUTOTOBIICHUE
OK 02. pacTBOpOB.
[1IK 4.3. 2. IlpakTHKO-OpUEHTHPOBAHHbBIE
I[IK 5.1 pacyeTHbIe 3a7aHusA Ha
JCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON J€ATEIbHOCTH
YeJI0BEKA.
HccnenoBanue CBONCTB pacTBOPOB Jlaboparopnas padota
«ITpuroToBieHue pacTBOPOB»
IIpogeccuonanbHo-
OPHEHTHPOBAHHOE CO/lepKaHue
(coneprkaHne NPUKJIATHOTO MOTYJISA)
Paznen 7. Xumus B ObITY B 3amurta  Kkedica (¢ ydyeToMm
NPOM3BOJACTBEHHOM AeATeJbHOCTH Oynyuieit npogeccuoHaIbHON
YeJIOBEKA JIeSITEIbHOCTH)
OKO1. Xumus B ObITY ¥ ipou3BojicTBeHHOM | Keiic (¢ yderom  Oymymieit
OK 02. JEATEIIbHOCTH YEJIOBEKA npoeCcCUOHATBHOU
OK 04. JIESATETLHOCTH).
OK 07. Bo03MOXHBIE TEMBI KEHCOB:
[1IK 4.3. 1. [Totennenue KIuMarta |
TIK 5.1. BBICBOOOKIEHUE ra30BEBIX

THUIPATOB CO JHA OKEaHa.
2. bynymue  marepuanbl  JUIs

aBua-, MaIIHO- u
npruOOPOCTPOCHHUSL.
Hossie MaTepuabl TUTST

COJIHEYHBIX OaTapei.




5. MEPOITPUATHUSA, SAIINTAHUPOBAHHBIE HA IIEPUO/J PEAJIM3ALINHN
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIJIMHBI

Hara Conepxanne u ¢popmbl Mecto Konwl
AeATEeJIbHOCTH NpoBeIeHUs OK

JlexaOpb, [ToaroroBka yd4acTHMKOB M IPOBEICHHUE E€XKErOJHOU I'BITOY OK 01

beBpab BHYTPUTEXHUKYMOBCKOM OJIMMITHA/IBI o «TTT» OK 02

(exxeroniHO) | 001IE00pa30BATEILHBIM YICOHBIM JUCIUILINHAM B 2 OK 04

typa: 1 Typ — oTOOpOUHBIH, 2 TYp —(prUHANBHBIH OK 07

®deBpainb [ToaroToBka U CONMPOBOXKIEHUE YYACTHUKOB 00IaCTHOMN I'BITOY OK 01

CTYJAEHUYECKON HayYHO-TEXHUUYECKON KOH(pEepeHIun «TTT» OK 02

«Mounonéxb. Hayka. TexHonoruu npous3BoJaCTBa» OK 04

deBpainb [ToaroroBka crateu A myoaukanuu B COOpHUKax I'BITOY OK 02

MaTepHUajIoB MO UTOraM CTYJIEHYECKUX KOH(pepeHIH «TTT» OK 02

OK 04

Exerogno | Yyactue B MOATOTOBKE M MPOBEICHUE HEAETHU I'BIIOY OK 04
CIEIIMAILHOCTEN OTIEIICHUSA «TTT»




IIpuioxenue
TeMbl 10KJI210B

1.buoTtexHomnorus u reHHas uHxeHepus — Texnonoruu XXI Beka.
2.HaHoTexHONOrusT Kak MPUOPUTETHOE HAINpaBICHUE pa3BUTHS HAayKd U
npousBozacTsa B Poccuiickon denepanuu.

3.CoBpeMeHHbIE METO/Ibl 00€33apakBaHUs BOABI.

4. Annotponusi METaIOB.

5. XKwuznb u nesarensuocth . . Menaeneena.

6. «Ilepuoanueckomy 3aKoHy Oynyliee He TPO3UT Pa3pyLICHUEM. ...

7. Cunres 114-ro anementa — TpuyM@ poccUiCKuX (HU3UKOB-5IEPIIUKOB.

8. M3oTomsl Bosopo/Ia.

9. Ucnonb3oBaHue paliOaKTUBHBIX U30TOMOB B TEXHUYECKUX LESX.

10. PeHTreHoBCKOE U3IIy4EHHE U €T0 MCIOJIb30BaHUE B TEXHUKE U MEAUIIMHE.

11. PacTtBopsI Bokpyr Hac. Tursl pacTBOpOB.

12. Boga kak peareHT u cpeja Jijisi XUMHAYECKOTro Ipoiiecca.

13. XKwuzns u gestenpHocTh C. AppeHuyca.

14. Bkiajg OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUHU DJIEKTPOJIUTUUYECKOMN
JUCCOIIMAIINH.

15. Ycrpanenue )XeCTKOCTH BOJIbI Ha MPOMBIIIIEHHBIX MTPEANPUATHSIX.

16. Cepnas kucnotra — «xJjied XUMHUYECKOW MPOMBIIIICHHOCTH .

17. Vicnonp30BaHne MUHEPATIBHBIX KUCIOT Ha MPEANPHUATHSAX PA3TIUIHOTO TPOoduUIIs.
18. Okcuapl U COTU KaK CTPOUTEIIbHBIC MaTEPHAIIHI.

19. UcTtopus rurca.

20. [ToBapeHHast COJIb KaK XUMHYECKOE ChIPhE.

21. MHoronukuii kKapOOHAT KaJbIHs: B IPUPOJIE, B IPOMBIIICHHOCTH, B OBITY.

22. Peakuiuu ropeHUs Ha MMPOU3BOJCTBE U B OBITY.

23. BupTyainbHO€ MOJEIMPOBAHNE XUMUYECKUX TIPOIIECCOB.

24. DNEeKTPOIN3 PaCTBOPOB AIEKTPOIUTOB.

25. DIEKTPOIN3 PacIuIaBOB JIEKTPOJIUTOB.

26. [IpakTrueckoe MpUMEHEHHE SJIEKTposin3a: padhUHUPOBAHUE, TATHBAHOIIACTHKA,
rajabBaHOCTETUs

Tembl pedepaToB
1. [Ina3ma — yeTBEpTOE COCTOSIHUE BEILIECTBA.
2. AMopdHBIE BelecTBa B MPUPOJIC, TEXHUKE, OBITY.
3. OxpaHa OKpYKaroIIeH cpeibl OT XUMHUUECKOTO 3arps3HEHUSI.
4. Konn4ecTBEHHbIE XapaKTEPUCTUKU 3arpsSI3HEHUS OKPY>KAIOIIEH Cpe/ibl.



5. Ilpumenenue TBepI0ro U razo00pa3zHoro okcuaa yriaepoaa (IV).

6. 3amuTa 030HOBOr'O 3KpaHa OT XUMHYECKOTO 3arpsi3HEHUS.

7. TI'pybomgucnepcHble CHUCTEMBI, HX KilacCU(DUKAUs U MCIOJb30BaHUE B
npodeCCUOHANILHON JIEATEIIbHOCTH.

8. KocmeTnueckue remnu.

9. [IpumeHeHne CyCTIeH3Ul U AMYJIbCUN B CTPOUTEIHCTBE.

10. MuHepasbl ¥ TOpHBIE MOPOJIbI KAK OCHOBA JIUTOC(HEPHI.

TeMbl HHAUBUAYAJIBbHBIX IIPOCKTOB

1. Kuzub u gearensHocts C. AppeHuyca.

2. Bkian OTEYeCTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUH DJIEKTPOITUTHUYECKOU
JUCCOIIMAIINH.

3. YcTpaHeHue )KeCTKOCTH BOJIbI Ha MMPOMBIIICHHBIX TTPEATPUATHUSX.

4. CepHas KUCIIOTa — «XJIe0 XUMUYECKOU MPOMBITIIICHHOCTH.

5. Mcnonb3oBaHre MUHEPAIBHBIX KUCIOT HA MPEANPUITHAX PA3TUIHOTO TTPOQUIIS.

6. OKCH/IBI ¥ COJIM KaK CTPOUTEIbHBIE MAaTepPUAJIBI.

7. Uctopus rurca.

8. [ToBapeHHas COJIb KaK XUMHUYECKOE ChIPhE.

9. MHoronuKkuil KapOOHAT KAJIbLIMS: B IPUPOJIE, B TPOMBIIIIEHHOCTH, B OBITY.

10. Peakuiuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.

11. BupTtyajibHOE MOJIETIUPOBAHUE XUMUYECKHX MPOIIECCOB.

12. DnekTponu3 pacTBOPOB AICKTPOJIHUTOB.

13. DaekTponu3 paciiaBoB JIEKTPOIUTOB.

14. TlpakTrdyeckoe MpUMEHEHHUE AJEKTposin3a: padhUHUPOBAHUE, TATbBAHOIIACTHKA,
rajbBaHOCTETUSI.



	3. условия реализации общеобразовательной УЧЕБНОЙ дисциплины
	3.2.1 Основные печатные издания

		2024-07-26T08:33:13+0500
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ПРОФЕССИОНАЛЬНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ТРОИЦКИЙ ТЕХНОЛОГИЧЕСКИЙ ТЕХНИКУМ"
	Подпись документа




