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[Iporpamma yuebHOM TUCHMITIIMHBI « XUMHUs» pa3paboTaHa HAa OCHOBE:

npukaza MuHucTepcTBa oopazoBanus U Hayku Poccutickoit @eneparuu ot 17.05.2012r. No413
«O0 yTBepKICHUHU (eaepaTbHOr0 roCyIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHEro
o011ero oOpa3oBaHmMsI»,

npukaza MunucrepctBa npocsemenuss Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O
BHECECHHE M3MEHEHUH B (pemepanbHbIi rocyaapCTBEHHBIN 00pa30BaTeIbHBINA CTAHAAPT CPEIHETO
oOmiero o0pa3zoBaHMsl, YTBEP)KICHHBIM NpHKa3oM MuHUCTEpCTBa 00Opa3oBaHUS M HAYKU
Poccuiickoit ®enepanu ot 17.05.2012 No413»,

npukasa MuHucTepcTBa mpocBemeHus Poccuiickoir @eneparuu ot 23.11.2022 r. «O0
YTBEpXKJICHUH (efepabHON 00pa3oBaTeIbHON MTPOrPaMMBbI CPEIHETO 001IIeTr0 00pa30BaHUs,

npukaza Munnpocemenus Poccun ot 26.08.2022 N 775 "O6 yrBepkaeHuu (henepaibHOro
roCy/IapCTBEHHOr0 00pa30BaTENbHOIO CTaHAapTa CpelHero mpodeccnoHalIbHOTO 00pa30BaHUS
no crienuanbHocTd 43.02.17 TexHOoI0rMu UHyCTPUHU KpacoThl"

«IIpumepHoii pabodyeit mporpamMmoit 00IIe00pa30BaTEILHON AUCIUIUIHHBI «XUMUSY IS
npodecCHOHATBHBIX 00pa30BaTeNbHBIX OpraHu3anuily, pekomennoBanueix OI'BOY IIO
«MHCTUTYT pa3BUTHs TPOdEeCCHOHATIEHOTO 00pa3oBaHus», mpoTokosa Ne 6/2025 ot 18.04.2025
T.

Opranmzanus-paspadotuuk: ['BIIOY Oxtsa0peckuii MHOTOnmpouiIbHBIN MpodeccHoHaANTbHBIN
KoJute K, Pecrrybnuka bamkoprocran
PazpaboTuuk:

Bypuesa ®unto3a 3aBUTOBHA, IpeNogaBaTellb

MOJINCH
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4. KoHTpOTb ¥ OlleHKa Pe3yIbTaTOB OCBOCHUs 0011e00pa3oBaTenbHON TUCHUIIMHBIOmMOKa! 3akaaaka



1. OBIIAA XAPAKTEPUCTHUKA INPUMEPHON PABOYEHN IMPOTIPAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUITJIMHBI «XUMHWSA»

1.1. MecTo ucuMIIMHbI B CTPYKTYpe o0pa3oBaTtenbHO# nporpammbl CIIO

OobmeoOpa3oBaTenbHas JUCHUIUIMHA «XHUMHUS» SBISETCS 00SM3aTENbHOW  YaCThIO
00111e00pa30BaTEIbHOTO IMKIAa 00pa3oBaTeIbHONW MporpaMmbl B cooTBeTcTBUH ¢ PI'OC mo
crienanbHOCTH 43.02.17 TeXHOIOTHS UHIYCTPUU KPACOTHI

[MpuknanHoit Momynb BKIOYaeT JnBa pazgena. Pasmen 8 «Xumus B OBITY
u MIPOU3BOCTBEHHOMN NEeSATEITbHOCTH YeJI0BEKa peanuzyercs JUTSt BCEX
npodeccuit/CrennaTbHOCTEl  METOJIOM PEIIEeHUs KEMCOB, CBSI3aHHBIX C OKOJOTUYECKOU
0€30MacHOCTBI0O W OIEHKOW TIOCIICJICTBUIA OBITOBOM M TPOU3BOJCTBEHHON IEATEIHLHOCTH,
COOTBETCTBYIOIIEH OTpacisiM Oyayiiel mpohecCuOHATEHON IEATEHPHOCTH 00YYarOIIHXCSl.

1.2. Hean u niiaHupyemMble pe3yabTaThbl OCBOCHHS AUCHUNIHHBI

1.2.1. lleau u 3aga49u AU CHMIIJIMHbBI

Copep:xanue mporpaMmbl 0011e00pa30BaTeNbHON NUCHUIUIMHBI «XHUMHS HANpaBiIeHO
Ha JOCTMKECHHE CIEAYIOUIUX LeJeH:
- dbopMHpOBaHHE CHUCTEMBl XHMHUYECKMX 3HAHMM KaK Ba)XKHEHIIEH COCTaBISIONMIEH
€CTEeCTBEHHO-HAYUYHOM KapTUHbI MHpA, B OCHOBE KOTOPOW JIeKAaT KIIIOYEBHIE TMOHATHS,
(dbyHIaMeHTallbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE W TTOHMMAaHUE
CYILIHOCTH JOCTYMHBIX 0000IIEHHI MUPOBO33PEHUECKOTO XapaKTepa, 03HaKOMJICHHE C UCTOpUEi
WX Pa3BUTHUSA U CTAHOBJICHUS;
- dbopMupoBaHUE U PAa3BUTHE MPEICTABICHUI O Hay4YHBIX METOaX MO3HAHUS BEIIECTB U
XUMHYECKHX peaklnid, HEOOXOAUMBIX AJisi MPUOOPETeHUs] YMEHUN OPHUEHTHPOBATHCS B MHpE
BEIIECTB M XHUMHMUYECKUX SIBJICHUM, HUMEIOIIUX MECTO B MPUPOJAE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XU3HU;
— pa3BUTHE YMEHHUW U CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C  HAOIIOJCHHEM
U 00BSCHEHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM MTPaBIII 0€30IaCHOTO 0OpaIIeHUS ¢
BEILIECTBAMH.

3agaun AUCHUIIMHBI:
1) chopMupoBaTh TMOHMMAaHHE 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKUX TPOIECCOB U
SIBJICHUN B OKPYXKAIOILEH Cpefie, a TaKKe MX CBA3b C LEJIOCTHOM HAay4YHOW KapTUHOM MUpa U
JPYTUMU €CTECTBEHHBIMHA HAYKAMM;
2) pa3BUTh YMEHHUSl COCTaBIATH (OPMYNIBI HEOPraHMYECKMX U OpPraHMYeCKUX BEIECTB,
YpaBHEHUS XUMHYECKHX pEaKIHid, OOBSCHATh HMX CMBICI, HHTEPIPETUPOBATH PE3yIbTaThI

XUMHUYCCKUX SKCIICPUMCHTOB,



3) chopMupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIINX XHWMHUYECKUX OSKCIEPUMEHTAIbHBIX
UCCIICIOBAaHUI C COOJNIOZCHHEM TMpaBWwil O€30MacHOro oOpalleHus ¢ BEIIeCTBAaMH U
1a00paTOpHBIM 000PYIOBAaHUEM;
4) pa3BUTh yMEHHUS HaXOAWUTh, AHAIM3UPOBATH U MCMOJIH30BaTh MHGOPMAIUIO XUMHYECKOTO
XapakTepa W3 pa3iMyHbIX HH(QOPMAIMOHHBIX HMCTOYHMUKOB, BKIIOYAas y4eOHYIO JHUTEpaTypy,
Hay4HbIe MyOJIMKaIMKA U UHTEPHET-PECYPCHI;
5) copmupoBaTh yMEHHs MPOTHO3MPOBATH IOCIEACTBUS CBOCH IESITEIBHOCTH M XMMHYECKHX
MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAS BO3ZMOKHbBIE HKOJIOTHUECKHE
U COLlMaJIbHbIE BO3CHCTBHUS;
6) copmupoBaTh IIOHMMAaHNE 3HAYUMOCTH JOCTHKEHHUH XUMHUYECKOH HayK{
U TEXHOJIOTUH JUIsl Pa3sBUTHs COLMAIBHOM M NMPOU3BOJCTBEHHOW Cdep C YMEHUEM IMPHUBOIUTH
IIPUMEpPHI X PUMEHEHUS B Pa3IMYHbIX cpepax KU3HU.

1.2.2. [lnanupyemMblie pe3yJbTaThl 0CBOCHUA 0011e00pa30BaTebHON IMCIUILINHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HayeHue oOmeOOpa3zoBaTelbHAs JAUCHUIUIMHA «XUMHS» HMEeT Tpu
dopmupoBannn u pazeutuu OK 1; OK 2; OK 4; OK 7 wu IIK, mnpeacraBieHHBIX

B akTyanusupoBaHHbIXx ®I'OC CIIO mo mpodeccuu/crennanbHOCTH.



Koa m
HAUMEHOBaHME
(popmupyembIx
KOMIIeTeHIN I

[Inanupyemble pe3ybTaThl 0CBOCHHUS THCIUTIIUHBI

Oo0mue

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI pPelIeHHUs
3a1a4
pohecCHOHABLHOM
JeSITeTbHOCTH
MMPUMCHHUTCIILHO K
pa3IMYHBIM
KOHTEKCTaM

JInuHOCTHBIE pPe3yJIbTAThI JOJKHBI OTPAKATH B YACTH:
TPYAOBOI'0 BOCIIMTAHMSA:
— TOTOBHOCTh K TPYyIy, OCO3HaHHE IIEHHOCTH MacTepCTBa,

Tpynomooue;

— TOTOBHOCTh K aKTUBHOMN JIeATEIILHOCTH
TEXHOJIOTUYECKOM UM  COLMAJIbHOW HAIMPABIECHHOCTH,
CITIOCOOHOCTD WHUIUUPOBATD, TJIAHUPOBATh u

CaMOCTOSITEITLHO BBITIOJIHATH TAKYIO IEATEIHHOCTS;

— HWHTEepeCc K pa3nuuHbIM chepam mnpodheccHoHaTbHON
NeSTeNIbHOCTH, YMEHHUE COBEpIIaTh OCO3ZHAHHBIA BHIOOD
Oynymei mpodeccuu M peaanu30BhIBaTh COOCTBEHHBIC
KU3HEHHBIC TUTAHBI;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUH BCEU KU3HU.

MeTtanpeaMeTHbIe Pe3yabTAThI I0JKHBI OTPAKATD:

OBJagenue YHUBEPCAJIbHBIMU Y4eOHbIMU

NMO3HABATEJIbHBIMHU 1eHCTBUIMMU:

a) 0a3oBble JOTHYECKHE JelCTBHS:

—  CaMOCTOSITENTbHO (OPMYJIIMPOBATh U AKTYIU3UPOBATH
mpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBaTh CYLIECTBEHHBIN MPU3HAK WM OCHOBAHUS
JUTsl CpaBHEHUS, KJIacCU(UKAIIMN U 0000IICHHS;

— OINpEAeNsiTh eI ACSITeIbHOCTH, 3a/1aBaTh MapaMeTpPhl U
KPUTEPUU UX TOCTHKCHHUS;

— BBIIBJIATH 3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBICHUSX;

MPOTUBOPEUUS B

JucuuniauHapHbie pe3yJibTaThbIM 10JKHBI OTPAKATD:
nP6 01. copMupOBaHHOCTH  TPEACTABICHUH: O
XUMHYECKOW COCTABJISIONIEH €CTECTBEHHOHAYYHOU KapTUHBI
MHUpA, POJIM XUMHUU B IO3HAHWW SIBJICHUA TPHUPOMBI, B
(GbOpMUPOBAHUM MBIIUIEHUS M KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOAMMON  JyIs
pelieHus  OpakTHYeCKUX  3a4ad M DKOJIOTUYECKHU
000CHOBAaHHOTO OTHOIIGHUS K CBOEMY 370pPOBBIO U
MIPUPOJHON Cpelie;

IIP0 02. BnageHne cCUCTEMON XMMHUYECKUX 3HAHUMN, KOTOpast
BKJIIOYAET: OCHOBOIIOJNAraloluIe TMOHATUS (XUMUYECKHUIl
DJIEMEHT, aToM, 3JIEKTPOHHAas 00oioYka aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMTaTM  aTOMOB, HOH,  MOJEKYyJa,
BaJICHTHOCT, ANEKTPOOTPHUIIATETLHOCTbD, CTETICHb
OKHUCJICHUS, XUMHYECKas CBs3b, MOJb, MOJISIpHas Macca,
MOJISIPHBIA 00BEM, YIJICPOJIHBIA CKeNeT, (QYHKIMOHAIbHAS
rpynmna, paaukail, U30MEpUs, HW30Mepbl, TOMOJOTUYECKHIl
psan, TOMOJIOTH, YTJIEBOAOPOIbI, KHCIIOPO/I- u
a30TCOJEpIKAIINE COEJUHEHHS, OHOJOTMYECKH aKTHBHBIE
BeliecTBa (YrJIeBOMBI, KHUPHI, OCIKH), MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHUS,
KPUCTAIJIMYECKAsl PEIIeTKA, THIBl XUMHUYECKUX PEaKIUil
(OKHCITUTENBHO-BOCCTAHOBUTEIBHEIE, 9K30-U
OHIOTEPMUYECKUE, PEAKIIMM HOHHOTO OOMEHa), pacTBOp,
JJEKTPOJIUTHI, HERJIEKTPOJIUTHL, ANEKTPOIUTUYECKAS
JUCCOLIMAINS, OKHUCIIUTENbh, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peaKIMK, XMMHUECKOE PaBHOBECHUE), TEOPUU U




BHOCHUTh KOPPEKTHUBHI B JIESTEIBLHOCTh, OIICHUBAThH
COOTBETCTBHE PE3YJIbTATOB IEJISIM, OICHHBATh PHCKH
HOCJ'IC,Z[CTBI/Iﬁ JACATCIIbHOCTH,
pa3BUBaTh KPEATUBHOE MBIIUICHUE
YKU3HEHHBIX TTPOOJIEM.

IpU  pelIeHUun

0) 0a30BbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaJICTh HaBBIKAMHM  Yy4eOHO-HMCCIICJOBATEIbCKOH U
IPOCKTHOW  JIESTENIbHOCTH, HAaBBIKAMH  pa3pelICHUsI
npobiuem;

BBISIBIISIT HNPUYUHHO-CJICICTBCHHBIC CBSI3H u

aKTyaJlM3MpOBaTh 3a/ady, BBIIBUTATh THIIOTE3y €e
pCeIICHUA, HAXOAUTb APryMCHTBI IJid J0Ka3aTCIbCTBA
CBOWX YTBEP)KACHUH, 3a7aBaTh IMapaMeTpbl U KPUTCPHH
pelIeHus;

aHAJM3UPOBATh IOJNYyYCHHBIE B XOJIE PEIICHUS 3aJa4d
pe3yabTaThl, KPUTHIECKU OIICHUBATh UX JIOCTOBEPHOCTH,
MPOTrHO3UPOBATH U3BMCHCHHEC B HOBBIX YCJIOBUSX,

YMETh TIEPCHOCHTH 3HAHWsS B TIO3HABATCIBHYIO W
MPAKTUIECKYIO 00JIACTH KU3HEIEATEIHHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX
o0acTe;

BbBLABUT'aTb HOBBLIC HWACHU, MpcAjiaratb OPUTHHAJIBHBIC
MOAXOBI U PELICHU;
CTaBUTh  MNpOOJIEMBI |
TbTEPHATHBHBIC PEILICHHSI.

3a/aud,  JIONYCKAaIOIIHe

3aKOHBI (TEOpPHUS XHMHUYECKOTO CTPOCHHS OPraHHYECKUX
BeniectB A.M. bBytnepoBa, Teopusl 3IEKTPOIUTHUECKOMN
auccouuanuu, nepuoanudeckuid 3akoH [[.M. Menpaeneesa,

3aKOH COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3BIK XUMHUH, (PAKTOIIOTUYECKHUE CBEICHHUS
O CBOWCTBax, COCTaBe, TMOJXYYCHHMH ¥ 0O€30MacHOM
UCTIOJIb30BaHUHT BaKHEHIINX HEOPraHMYECKUX "
OPraHMYECKUX BEMIECTB B OBITY U  TMPaKTHYECKOM
NeSITeTTHHOCTH YEIIOBEKa,

nP6 03. chopMUPOBAHHOCTL  yYMEHUU  BBISBIATH
XapakTepHble TPHU3HAKH W  B3aUMOCBS3b  HM3YYCHHBIX

HOHHTHﬁ, NPUMCHATH COOTBCTCTBYIOIIIUC TIOHATUSA TIpU
OIMHMCaHUKU CTPOCHUA H CBOICTB HCOPraHNM4YECKUX H
OpTraHU4YCCKUX BCHICCTB H HX HpeBpameHHﬁ; BBISIBJIATH

B3aMMOCBSA3b XUMHYECKMX 3HAaHUM C TOHATUSIMH U
MPEACTABICHUSIMU IPYTUX €CTECTBEHHOHAYUHBIX
MPEIMETOB;

IP6 04. chopmupoBaHHOCTE YMEHHH HCHOIB30BATh

HAaMMEHOBAHMS XUMHUYECKUX COCIUHEHUN MEXIYyHAPOIHOTO
COI03a  TEOPETHYECKOW U  TNPUKIAAHOM  XUMHUU U
TPUBUAIIbHBIE HA3BaHUS BAXKHEMIIMX BEIIECTB (ITUJIEH,
aleTuseH, TUIepuH, G(eHon, (opManbaeTull, YKCYyCHas
KHUCJIOTA, TJMUHH, YTapHBIM ra3, YIrIEKUCHbIA ra3, aMMHUAK,
raiieHasi U3BeCThb, HeramieHas U3BeCTb, NMUTbEBas coia U
IPYTHX), COCTAaBIATH (OPMYIBl  HEOPraHWMYECKUX U
OpPraHMYECKUX BEIIECTB, YPAaBHEHUS XUMHUYECKUX PEaKIHil,
OOBSCHATh WX CMBICI; TOATBEPXKAATH  XapaKTEPHBIE
XUMHYECKHE CBOWCTBAa  BEIIECTB  COOTBETCTBYIOLIUMU
HKCIIEPUMEHTAMH U 3alUCAMU YPAaBHEHUM XMMHYECKUX
peaKIuii;

IIP6 05. chopMUPOBAHHOCTH YMEHUH yCTaHABIMBATh
MPUHA/IJICKHOCTD M3YYEHHBIX HEOPraHUYECKUX u
OpraHMYECKUX BEILIECTB K ONPEAENEeHHbIM KJlaccaM H
rpynmnaM COeJMHEHUH, XapaKTepu3oBaThb HX COCTaB M




Ba)KHEHIIMEe CBOWCTBA; ONpEAENATh BUABl XUMHUYECKUX
CBs3E (KoBaJIeHTHas, UOHHAs, MeETaJInYeCcKas,
BOJIOPOJHAs), TUMBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB;
KJIaccu(UIUPOBATh XMMUYECKUE PEAKLINY;

I1P6 07. chopMupoBaHHOCTH YMEHHI MPOBOAUTH PACUETHI
0 XMMHUYECKHMM (opMyJaM U YypaBHEHUSAM XHMHUYECKHUX
peakuuié C UCHOJb30BaHHEM (U3HUYECKUX  BEIUYMH,
XapaKTePU3YIOIINX BEIIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJibHBIE YCJIOBHS) Tra30B, KOJIMYECTBA
BCIICCTBA, HUCIIOJIB30BATh CUCTCMHBLIC XHMMHUYCCKHEC 3HAHUA
JUISL TIPUHSTHS pEHIeHHH B KOHKPETHBIX IKU3HEHHBIX
CUTyallusX, CBSI3aHHLIX C BCHICCTBAMU U UX ITPUMCHCHUCM.

OK 02. HMcnonp3oBaTh
COBpPEMEHHBIE
CpeZCTBa MOUCKA,
aHamM3a u
UHTEPIpETANN
UHpOpPMALIUHU U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 32124
npohecCHOHATBLHOM
JeSITeTbHOCTH

JInuHOCTHBIE pPe3yJIbTAThl JOJIKHBI 0TPAKATH B YACTH:

LHEHHOCTH HAYYHOT 0 MO3HAHUS:

— cpOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS
HAayKd W OOLIECTBEHHOW IPAaKTUKH, OCHOBAaHHOTO Ha

IUanore  KyibTyp, CIHOCOOCTBYIOIIETO  OCO3HAHHIO
CBOCIro MeCTta B HOJII/IKyJIBTypHOM ane,

— COBEpIICHCTBOBAaHUE  SI3BIKOBOM M YUTATEIIbCKOU
KyJIbTYpbl KaK CpEICTBa B3aMMOJCHCTBHS MEXKIY
JIOAbMHA U ITIO3HAHUA MI/Ipa,

— OCO3HaHHE LIEHHOCTH HAay4YHOH JeITEIbHOCTH,
TOTOBHOCTE OCYIIECTBIISATh MIPOCKTHYIO u

HCCIIE0BATENIbCKYIO JIEATEIbHOCTh MHIUBUIYAIbHO U B
rpymre.

MeTanpeaMeTHbIe pe3yJbTaThl J0/LKHbI OTPAKATH:

OBJagenue YHUBEPCAJIbHBIMU Y4eOHbIMU

NMO3HABATEJIbHBIMU JAeHCTBUAMMN:

B) paboTa ¢ uHgopmanueii:

— BJaJACThb HAaBbIKaMH  IIOJYYCHUSA I/IHq)OpMaI_II/II/I us3
HCTOYHHUKOB PAa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYLICCTBIIATL IIOUCK, aHalu3, CHCTCMAaTHU3allUI0 H

MHTEpOpEeTalyi0 HMHGOpMAIMKM pa3IU4YHBIX BHIOB H

JAucnuniimHapHbie (peaMeTHbIE) Pe3yJbTAThIN H0JKHbI
0TpPaXKaTh:

IIP6 06. BiageHWEe OCHOBHBIMH METOJIAMH HAy4YHOTO
MO3HAHUS BEIIECTB M XUMHUYECKHUX SIBICHUH (HAOIIOeHUE,
U3MEepEeHHe, SKCIIEPUMEHT, MOJIETHUPOBAHUE);

IIP6 07. chpopMHUpPOBAHHOCTH YMEHHM MPOBOIUTH PacUEThI
0 XUMHUYECKHUM QopMyjaM M YpaBHEHHUSIM XUMHUYECKUX
peakuuMid ¢ UCMHOJb30BaHHEM (U3UYECKUX  BEIUYHH,
XapaKTEepU3YIOIINX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaIbHBIC YCJIOBHSI) Ta30B, KOJIUYECTBA
BEIIECTBA; HCIOJIb30BaTh CUCTEMHbIE XHMHUYECKUE 3HAHUS
JUIST TIPUHSTHS PENICHUH B KOHKPETHBIX IKHU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;
IIP6 08. chopmupoBaHHOCTH YMEHHWH IUIAHUPOBATH U
BBIMOJHATh XUMHUYECKHH OKCHEPUMEHT (IpeBpalleHUs
OPTaHMYECKHUX BEIIECTB TMPU HATPEBAaHUU, TOJTYUYCHHE
STUJIEHA M W3YYEHHUE €ro CBOMCTB, KAU€CTBEHHBIE PEAKIMU
Ha QJIbJIETH]IBI, KPaXMaJl, YKCYCHYIO KHCIIOTY; JeHATYypalus
OCIIKOB TpU HArpeBaHWM, IIBETHBIC PEAKIIUU OEJIKOB;
MPOBOANTH PEAKIIMH HOHHOTO OOMEHa, ONpPENeNsTh Cpery
BOJIHBIX PAacCTBOPOB, KaueCTBEHHBIE peakIMH Ha cynabdar-,
KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS; pellaTh




dhopm mpeacTaBIeHNUs,

— co37aBaTh TEKCTHl B Pa3lUYHBIX (popMaTax ¢ ydeTom
Ha3HaueHUs MHPOpPMAIMM M LEJIEBOH ayAuTOpHH,
BBIOMpas ONTUMalIbHYIO (opMy TIpencTaBleHHS U
BU3YyaJIM3alluu,

— OIICHHMBATh JIOCTOBEPHOCTb, JETUTUMHOCTD
nHpOpMAIINHY, €€ COOTBETCTBUE MPABOBBIM U MOPAIHHO-
ATUYECKUM HOPMaM;

— BIQJCTh HABBIKAMH  pACIO3HABaHUS M 3alIUTHI
nHpopManuu, nH(OOPMAITMOHHON 0e30MmacHOCTH
JTUYHOCTH.

SKCIIEpUMEHTAIbHbIE 3alaud 1o TemaM "Meramnel" u
"HemeTannsl") B COOTBETCTBHUM C IPaBUJIaMU TEXHUKHU
0e30macHOCTH TP OOpalieHuu ¢  BEHIeCTBAMU W
71ab0paTOPHEIM 000PYIOBAaHUEM; MPEACTABISATE PE3yIbTAThI
XUMHYECKOT0 JKCIEpUMEHTa B (popme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIUil U (HOPMYIHPOBATH BHIBOJBI HA
OCHOBE 3THX PE3yJIbTaTOB;

IP6 09. chopMUPOBAHHOCTH YMEHHUS aAHAIU3UPOBATH
XUMHUUYECKYI0 HH(OpMAIHIO, TOJy4yaeMyl0 M3 pa3HbIX
UCTOYHUKOB (CpeICTB MaccoBOM HH(OpMAINH, CETh
WNuTtepHeT u apyrue).

OK 04. 3ddextuBHO
B3aNMMOJICHCTBOBAThH U
pabortath B
KOJJICKTUBE U
KOMaH/Ie

JIMYHOCTHBIE pe3yJjabTaThbl JO/’KHBI OTPAXKATD B YaCTH:
IrpaIaHCKOIro0 BOCIIUTAHUA:

— TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIIBHOCTH B
WHTEpecax rpakIaHCKOTO OOIIECTBA;

- yMeHI/Ie BSaHMOHGﬁCTBOBaTB C COLIUAJIbHBIMHU
WHCTUTYTAaMHU B COOTBETCTBHM C WX (YHKIUIMH U
Ha3zHAYECHHUEM.

MeTtanpeamMeTHble pe3yabTaThl J0JKHbI 0TPAXKATh:

OBjaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMHU

NeHCTBUSAIMU:

0) coBMecTHas 1eSITeJIbHOCTb:
— TIOHMMATh U UCIOJIh30BaTh MPEUMYIIECTBA KOMaH/IHOH 1
WHIUBUIYAITBHON paOOTHI;

— HpI/IHI/IMaTI: ueiaun COBMGCTHOﬁ ACATCIIbHOCTH,
OpraHu30BbIBATb U KOOPIMHHUPOBATH ACUCTBUSA IO €€
JOCTH)KEHHIO: COCTaBJIATh IUIaH JIEHCTBHH,

pacrpenenarb poJd C YYETOM MHEHUW YYaCTHHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOM pabOTHI;

— KOOPIMHHUPOBAaTh M BBINOIHATH pabOTy B YCIOBHUAX
peasbHOro, BHUPTYaJbHOTO ¥ KOMOWHHPOBAHHOTO
B3aMMOJEHCTBUS;

— OCYHICCTBJIATHL NO3UTHBHOC CTPATCTUYCCKOC IOBCIACHUC

JAucnuniimHapHbie (peaMeTHbIE) Pe3yJbTAThIN H0JKHbI
O0TPaKATH:

IIP6 08. chopmMupoBaHHOCTHP yMEHUN TUIAHUPOBATH |
BBITIOJHATh XUMHYECKHA JKCHEPUMEHT (IpeBpaIlCHUS
OpraHMYECKHUX BEIIECTB TIpU HArpeBaHUU, TOJy4YCHHE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMHU
Ha aJIbJIETH/IbI, KpaxMall, YKCYCHYIO KHUCIIOTY; JeHaTypalus
OCTKOB TpW HArpeBaHWU, IBETHHIE pEaKIUN OEJIKOB;
IPOBOAMUTH PEAKIIMM HOHHOTO OOMEHa, OMPENENATh CPexy
BOJIHBIX PAaCTBOPOB, KaueCTBEHHBIC peaKIMH Ha Cynabdar-,
KapOOHAT- U XJOPHUA-aHUOHBI, HA KaTHOH aMMOHUS; peuiaTh
AKCIIEpUMEHTANIbHBIE 3a7aur 1o TemMaM "'Mertamibsl" u
"Hemeramnsl") B COOTBETCTBHHM C TpaBWJIaMU TEXHUKU
0€30IacCHOCTH  MpU  OOpalleHWH C  BEUIECTBAMU |
71a00paTOPHBIM 000PYIOBaHUEM; MPEACTABIATE PE3yIbTaThl
XUMHYECKOTO JKCIEpUMEHTa B (popme 3amucu ypaBHEHUI
COOTBETCTBYIOIIMX PeaKIuil U (OpMyIUpOBaTh BHIBOJBI HA
OCHOBE ITHX PE3YJIbTaTOB.
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B Ppa3NUYHBIX CHUTYalUsX, MPOSIBISTH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM.

OBnagenne YHHUBepPCAJIbHBIMU

AefiCTBUSIMHU:

I) IPUHATHE ce0sl U IPYTUX JIIOJdei:

— TPUHAMATh MOTHBBI U apTyMEHTHI APYTUX JIOACH MPHU
aHaJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

— TIpu3HaBaThb CBOE MPaBO M MpaBO APYIHX JIOAeH Ha
OIIINOKH;

— pa3BUBaTh CIOCOOHOCTH IMOHUMATh MHUpP C MO3UIUU
JPYToro 4eaoBeKa.

peryJisiTHBHbIMH

OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepekeHHIo,
IPUMEHSTH 3HaHUS 00
M3MEHEHUH KJIMMara,
TIPUHIIAIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3 pexTuBHO
JIECTBOBATH B
YpE3BhIYANHBIX
CUTYaIUIX

JIMYHOCTHBIE pe3yJjabTaThbl JO/IKHBI OTPAXKATD B YaCTH:

JKOJIOTH4YeCKOr0 BOCIIMTAHMSA:

—  c(hopMUPOBaHHOCTb JKOJIOTHYECKON KYJBTYPBI,
IIOHMMAaHWE  BIHAHHA  COLHUAIBHO-3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSHHME NPUPOAHOM M COLMAIBHON
Cpensl, OCO3HaHHE rJ100a1bHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

— IUIAHUPOBAaHHE M  OCYILECTBICHUE  JICUCTBHM B

OKpYXKalollled cpele Ha OCHOBE 3HAaHMS  IENeH
YCTOMYHMBOTO Pa3BUTHs YEIIOBEUECTBA;
— QAKTUBHOE HENpUATUE [EHCTBUM, NPHUHOCAIIUX Bpex

OKpY>Karolleu Cpele;

— yMeHue MIPOTHO3UPOBATh HeOaronpusTHbIC
SKOJIOTUYECKHE  TOCHEACTBUS  NPEANPUHUMAEMBIX
JNEUCTBUMN, TPEAOTBPAIATh UX;

— pacIIMpeHHE OIbITa JEATEIBHOCTH HKOJIOTHYECKON
HaIlpaBJIECHHOCTH.

MertanpeaMeTHbIe Pe3yabTAThI J0JKHBI OTPAKATD:

OBJagenue YHUBEPCAJIbHBIMU Y4eOHbIMU

NMO3HABATEJIbHBIMU JAeHCTBUAMMN:
B) paboTa ¢ uHpopmanueii:

—  WCIOJIb30BaTh  CpeiAcTBa  WMHGOPMAIMOHHBIX U

JAucnuniimHapHbie (peaMeTHbIE) Pe3yJbTAThIN H0/KHbI
OTpakKaTh:

NP6 01. chopMuUpOBaHHOCTH  NIPEACTABICHHUH: O
XUMHUYECKON COCTABIAIOIIECH €CTECTBEHHOHAYYHON KapTHHBI
MHpa, pOJM XHMHHM B TO3HAaHUMU SBICHUW MPUPOIBI, B
(GOpMUPOBAHUM MBIIUICHUS ¥ KYJIbTYPHl JIMYHOCTH, €€

(GYHKIIMOHATBLHOM  TPaMOTHOCTH,  HEOOXOAMMOW A
pelIeHus ~ TPAaKTHYeCKHX  3adad W DKOJIOTUYECKH
00OCHOBAaHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBIO |

MIPUPOJHOM CpeliE;

I1P6 10. chopmMupoBaHHOCTH YMEHHI COOMIOATH TIpaBUia
HKOJIOTHYECKU IIeJIECOO0Pa3HOTO IOBENEHUSI B OBITY H
TPYAOBOM JIEATENBHOCTH B IIEJIIX COXPAHEHHsS] CBOETO
30POBbSl U OKPYXKAIOLIEHd IPUPOJHOM Cpelbl; YUUTHIBATH
OMACHOCTh ~ BO3JCHCTBUS  HA  JKHUBBIE  OpTraHU3MBbI
ONpEACIECHHBIX BEUIECTB, IIOHMMAas CMBICI IOKA3aTems
MpEAEIbHON TOMYCTUMOW KOHIEHTPALINH.
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KOMMYHHKAITHOHHBIX TEXHOJIOTHi B pelIeHuH
KOTHHUTHUBHBIX, KOMMyHI/IKaTI/IBHBIX nu OpFaHI/I?)aI_[I/IOHHBIX
3amay ¢ CcoOJoJieHHeM TpeOOBaHWM IPTrOHOMHKH,
TEXHUKHA O€30MacCHOCTH, TUTHEHBI, PecypcocOepekeHus,
MPABOBBIX M ATHYECKHX HOPM, HOPM WH(OPMAIMOHHON
0€30I1aCHOCTH.
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2. CTPYKTYPA n COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHON
JANCHHUITINHBI «XUMHWSA»

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Buna yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPaMMbl JHCIUIITHHBI 88
Conepxanue y4eOHOro Marepuaja 72
BT. 4.

TEOPETUYECKUE 3aHATHS 44
MPAKTUYECKUE 3aAHATHUSA 26
71a00paTOpHBIC 3aHATHUS 18
KOHTPOJIbHBIE pabOTHI 8
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  CO/ep:KaHHe  (coaep:KaHMe 16
MPUKJIATHOT0 MOYJIfA)

BT. 4.

TEOPETUYECKUE 3aHATHS 14
MPaAKTUYECKUE 3aHATU 22
nabopaTOPHBIE 3aHATHS 12

IIpomexyTouHas aTTecTANMA (FK3aMEH)
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2.2. TemaTn4yecKuii IJIaH U COJePKAHUE TUCHUILINHBI

HaumenoBanmue Conep:xanue yueOHOro Marepuasa (OCHOBHOe U PO ecCHOHAIBbHO-OPHEeHTHPOBaHHOE), | O0béM | DopmupyeMble
pa3/1esioB M TeM J1a00paTOpHbIE U NPAKTHYECKHE 3aHATHUS, IPUKJIATHON MO1YJ/Ib YacoB | KOMIIETEHIUH
1 2 3 4
ConepxaHue y4eOHOro Marepuasa 88
Pasznea 1. Teopernueckue 0CHOBbI XUMUM 24
Tema 1.1. Coaepixkanue yueOHOro MaTepuaJjia 2 OK 01
OcHoBHbIE XumMuueckuit  sneMeHT. Atom. Snpo aroma, H30TOMBL.  DJNEKTPOHHAs  000JI0YKA.
XUMUYECKHUE TIOHATHUSA U | DHEPreTUUECKHe YPOBHHU, TIOIYPOBHH. ATOMHBIE OpOUTaNH, S-, p-, d- amemeHThl. OCOOEHHOCTH 1
3aKOHBI, CTPOCHUE |pacrpe/ielIeHUs] IEKTPOHOB 10 OPOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
aTOMOB ~ XMMMYECKHUX |DyIeKTpOHHAss KOHPUTypaius aroMoB. OCHOBHBIC XUMUYECKHE 3aKOHBI
JNEMCHTOB IpakTHYecKue 3aHATHS
[Ipaktuueckass padora Nel. «OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHHM U PacueThl I10
YPaBHEHUSM XUMHUYECKHUX PEAKIHII».
OTHOCHUTEIBHBIE aTOMHAsi M MOJIEKYJIspHast Macchl. MoinsipHas macca. KonmuecTBo BeriecTsa. 1
MaccoBast monis BemecTBa. 3akoH ABoraapo. MouspHbiii o0beM Ta30B. OTHOCHUTENbHAS
IUIOTHOCTB ra30B. PacueTsl 10 ypaBHEHUSAM XUMUYECKUX pEaKLUi ¢ UCIOIb30BaHUEM MACCOBOM
JIOJIA BEIIECTBa, 00beMa (HOpMaIbHBIC YCIIOBHS) Ta30B, KOJWYECTBA BEIIECTBA
Tema 1.2. Coaepixkanue yueOHOro MaTepuajia 2 OK 01
[Tepunonnuecknuii 3akoH | IlpakTHdyecKkue 3aHATHS OK 02
u ITepronmyeckas [Tpaktuueckas padora No2. «/3ydyeHHe MEePHOIUYECKHX 3aKOHOMEPHOCTEH M UX B3aUMOCBSI3H
CHCTEMA XUMUYICCKUX | co cTpOCHHEM aTOMOBY.
nementoB JI. M. [Mepuoauueckas cucrema xumuueckux siaemenToB J[.M. MenpaeneeBa. CBsi3b MEPHOANYECKOTO
Menneneesa, UX CBI3b  |3akona u [leproiyecKkoil cHCTEMbl XUMHYECKUX 3JIEMEHTOB C COBPEMEHHON TeopHel CTpoeHHs
¢ COBpCMCHHON aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XMMHYECKHX JJIEMEHTOB, O0Opa3yeMbIX HMH
TCOPHEN CTPOCHHS NPOCTHIX M CIIOKHBIX BELIECTB 110 IPynnam u nepuozam Ilepuonuyeckoii cucteMsl. 3HaucHue|

aTOMOB

NEPUOANYECKOr0 3aKOHAa U CHUCTEMBbl XUMHueckux anemeHToB J[.MI. MeHnnaeneeBa B pa3BUTUU
HaYKHU.

VYcTaHoBNIEHUE CBSI3M MEXAY CTPOCHHMEM aTOMOB XMMHUYECKHX 3JIEMEHTOB M MEPUOJIUYECKUM
N3MCHEHHEM CBOUCTB XHMHYECKHUX DIEMEHTOB H UX COC,Z[I/IHGHI/Iﬁ B COOTBETCTBHUU C
MOJI0KEHUEM [lepuoanueckoit CHCTEMBI. Pemenue MPAaKTUKO-OPUEHTHUPOBAHHBIX
TEOPETUYECKUX 3aJaHUil Ha XapaKTepH3alUI0 XHUMHUYECKHUX D3JIEeMEHTOB «Merammueckue /

HEMETAJNIMYSCKHE CBOMCTBA XMMHMYECKHX DJIEMCHTOB B COOTBETCTBHH C HMX OJICKTPOHHBIM
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CTPOCHUEM U TIOJOKEHHUEM B TEPUOAMYECKOW CHUCTEME XHUMHUYECKMX »djeMeHTtoB J[.U.
MenneneeBa»

Tema 1.3.
Crpoenue BeliecTBa u
npupoAa XUMHYECKOH
cBsi3u. MHorooOpa3ue
BEIIECTB

Conep:xxanue y4e0OHOro MmaTepuaJja

Crpoenue BemecTBa. XHMHYECKass CBsI3b. Buasl XUMHUYeCKOW CBS3M (KOBAJICHTHAS
HETOJISIpHAsl ¥ TIOJIIpHAsi, MOHHAs, MeTajutndeckas). MexaHu3Mbl 00pa3oBaHMs KOBaJCHTHOMN
XUMUYECKON CBsI3M (OOMEHHBIA M JOHOPHO-AKIIENITOPHBIN). BomopoaHas cBsi3b. BaleHTHOCTS.
9HeKTpOOTpI/IHaTeJIBHOCTB. Crenenn okucieHnsa. MOHBI: KATHOHBI U aHUOHEI

IIpakTnyeckue 3aHsATHS

[IpaxTuueckas padora Ne3. «CTpoeHue BelecTBa U NPUPOAA XUMUYECKOM CBSI3H.
JleMoHCTpanust Mojeneld KPUCTATMYECKUX PEMIETOK: MOHHOHM (XJIOpU HATpHsi), aTOMHOW
(rpadut u anma3z), MONEKYAAPHOM (YITIEKUCIBIN Ta3, HOJ), METANIMUECKON (HATpHii, MarHHid,
Menb). Perenne mpakTHYeCKUX 3alaHui Ha COCTaBIICHUE AJIEKTPOHHO-TpaPuIecKux Hopmys
sneMeHToB 1—4 nepruoaos

OK 01

Tema 1.4.
Knaccudukanms,

u HOMEHKJIaTypa
HEOPTaHUYECKUX
BEILIECTB

Copep:xxaHue y4e0HOro MmarepuaJja

Knaccugukanus HeopraHnndeckux BemecTB. HoMeHKkiaTypa HEOpPraHMYECKHMX BEIIECTB
(oxkcuapl, THIPOKCUABI, KUCIOTHI, COJH). BeliecrBa MOJNEKYISIPHOIO M HEMOJIEKYISPHOTO
CTpOEHHUs. ArperaTHble COCTOsIHMA BelecTBa. Kpucramumdeckue u amMop(Hble BeELIECTBA.
3aKOH TIOCTOSIHCTBA COCTaBa BEIECTBA. THWIBl KPUCTAJUIMYECKHX PEUIETOK (aToMHasd,
MOJIEKYJISIpHasi, MOHHAs, MeETauIn4ecKas). 3aBUCHUMOCTb CBOMCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH

IIpakTnyeckue 3aHsATHS

[IpakTuueckas padora Ne4. «HomeHk1aTypa HEOPraHUYECKUX BEILIECTBY.

Pemienne mnpakTHuecKuX 3aJaHUM MO KJIACCU(PHUKALMM, HOMEHKJIAType M XHMHUYECKUM
dopMynaM HEOPraHMYECKHUX BEIECTB PA3IMUYHBIX KJIACCOB (yrapHbId ra3, YrJEKUCIHbIA ras,
aMMMaK, raiieHasi U3BeCTb, HeTalleHasi U3BECTh, INTHEBAsl COAA U JPYTUX): Ha3BaHUS BEIIECTB
no mexayHapogHoi (MFOITAK) win TpuBHanbHOM HOMEHKIATYype M COCTaBiIEHUE (OPMYIIBI
XMMHYECKHX BEILECTB, ONpEJeIeHUEe MPUHAUIKHOCTH K Kiaccy. Iloumck uHdopmanuu 1o
Ha3BaHUAM, HIEHTH(UKATOpaM, CTPYKTYpHbIM  ¢opMmyiaaM. AHaIM3  XUMHYECKOH
nH(popMaIy, MOJIy9aeMOW M3 pa3HbIX MCTOYHUKOB (CPEACTB MAcCOBOW WH(MOpMAIUHU, CETh
WurepHer u apyrue)

OK 01
OK 02

Tema 1.5.

Conep:xxanue y4eOHOro MmaTepuaJja

OK 01
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Tuner XUMHUYECKUX

peaKkuuit

Xumndaeckass peaknusi. Kmaccudukanus v THMBI XUMHYECKUX PEAKIMA B HEOPTraHWYECKOW W
OpraHMYECKON XUMHUHU. 3aKOHBI COXPAHEHHUS MAacChl BELIECTBA, COXPAHEHUS U IPEBPALLCHUS
SHEPTUU MPU XUMHUYECKUX peakiusx. OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE peakliuy (ypaBHEHUS
OKHCJICHUA-BOCCTAHOBJICHHUA, CTCIICHb OKHUCJICHUA, OKUCIIUTCIL U BOCCTAHOBUTCIIb, ITPOILCCCHL
OKHUCJICHHS W BOCCTAaHOBJICHUS, BaKHEHMIIME OKHUCIUTEIM M BOCCTAHOBHUTENIH, METO]
DIIGKTPOHHOTO OallaHca, SJEKTPOJIM3 PACTBOPOB U PACIIABOB BEIIECTB, OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIE  pEaKIUd B  TNPUPOAE,  MPOU3BOJACTBEHHBIX  Ipoleccax U
KU3HEACATCIBHOCTU OpI‘aHI/I3MOB)

JlabopaTopHble 3aHATHS

JlaGopatopHas padota Nel «TUIBI XUMUYECKUX PEAKIIHI.

HccnenoBanue TUIOB (1O COCTaBYy M KOJIMYECTBY MCXOJIHBIX M OOpa3yIOLIMXCS BEIIECTB) U
IPU3HAKOB XMMHUYecKuX peakuuil. CocTaBleHME ypaBHEHUN peakUMid COEIUHEHUS,
pa3ioKeHus, 3aMelleHus, oOMeHa, B T.4. peakUud TOpeHHs, OKUCIIEHHSI-BOCCTAHOBIICHMS.
CocraBieHne M ypaBHMBAaHHME OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM  METOIOM
3JIEKTpOHHOTO OanaHca. PacueTHble 3aauM Ha HAXOXKIEHHWE OTHOCHUTEIBHON MOJEKYISIPHON
MAaccChbl, ONIPEAEICHUE MACCOBOM J10JIM XMMHUECKUX 3JIEMEHTOB B CJI0KHOM BELIIECTBE

OK 02

Tema 1.6.
CxkopocTb
peaKuuii.
paBHOBECHE

XUMHUNYCCKUX
XUMH4ecKoe

Conep:xxanue y4eOHOro MmaTepuaJja

CKOpOCTh peaklMu, €€ 3aBUCHUMOCTb OT pa3jIMuYHbIX (DAKTOPOB: MPHUPOIBI pPEarupyroLIMX
BEILECTB, KOHLEHTPALUU PEarupyrolux BeEIIEeCTB, TEMIEPATyphl U IUIOMIAAA PEAKLUOHHOMN
noBepxXHOCTU. TeruioBble 3(P(EKTHl XUMHUECKUX PEAKIMHA: 3K30- U SHIOTEPMUYECKHE
peakiuu. OOpaTumble peaknuud. XUMHYECKoe paBHoBecue. @DaKkTOpbl, BIMAIONIME Ha
COCTOSIHUE XMMUYECKOIO PaBHOBECHs (KOHLEHTpalMs peareHTOB MM MPOJIYKTOB PEAKIIMH,
nasieHue, temneparypa). [puniun Jle Hlatense

[IpakTtuueckass pabora NoS. «BnusHue paznmuyHbIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOMN
peaKium».

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUi Ha aHaiu3 (PAKTOpPOB, BIHUSIOUIMX Ha
M3MEHEHUE CKOPOCTH XUMHYECKOW peakuu. 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakiuu OT
INPUCYTCTBHUSl KaTall3aTopa Ha IMpPUMEpe pas3ioXKEeHHUs IMEPOKCHAA BOAOPOAa C IOMOIIbIO
JAOKCUJA MapraHia W Karajnasbpl. PelieHne MpakKTUKO-OPUEHTUPOBAHHBIX 33JaHUN HaA
npuMmenenue npuHiuna Jle-1llarense 11 HaxX0XIEHUS HAMpaBICHUS CMEIICHUS PaBHOBECHS
XUMUYECKOH pEaKIMd W aHaIu3 (PAKTOPOB, BIHMSAIOUIMX HA CMELICHHE XUMHUYECKOTO
paBHOBECHS

OK 01
OK 02
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JlaGopaTopnass pabora Ne2 «M3yueHHne 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pEeaKIuu OT
KOHLIEHTpaUUHU Pearupyrolux BEMECTB U TEMIIEPATYPBI».

Tema 1.7.

PactBopsl, TeopuUs
BIIEKTPOJIUTHYECKON
JIUCCOIMAIUN U MOHHBIN
oOMeH

Conep:xxanue y4e0OHOro MmaTepuaJja

PactBopbl. Buaesl pacTBOpOB IO COIEpKAHUIO PACTBOPEHHOIO BellecTBa. PacTBOpUMOCTE.
[TonssTe 0 gucnepcHbIX cucremax. VICTHHHBIE M KOJZIOMIHBIE pacTBOphL. MaccoBas A0t
BemecTBa B pactBope. [lomstue o BomopomHoMm mokaszarene (pH)  pacrtBopa.
OnexTtponuTtHueckass auccouuanus. CuibHble M ciaalOble AJIEKTPOIMUTHL, HEIJIEKTPOJIUTHL.
Peakiiuu HOHHOTO OOMEHa

JlaGopatopHas padota Ne3 «[IpuroroBieHnue pacTBOpPOB».

[IpuroToBieHre pacTBOPOB 3aJaHHON MAacCOBOM J0JIE PACTBOPEHHOIO BELIECTBA, MPOBEICHUE
peakiuii HMOHHOTO OOMEHa, OIpelesieHHe Cpelbl pPacTBOPOB BEHIECTB C  IOMOIIBIO
YHHUBEpPCAIbHOIO WHJUKaTOpa (KUclas, HelTpanbHas, LIeNouHas). 3aJaHHus Ha COCTaBIICHUE
MOHHBIX peakuuil. PelieHne npakTUKO-OpUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUM Ha pacTBOPBI,
HCIOJIb3yeMbI€ B OBITOBOM U MPOU3BOJACTBEHHON JESITEILHOCTH YeJIOBEKa

JlaGopaTtopHnas pabota Ne4 «Peakiuu rufponm3ar.

HccnenoBanue cpeapl pacTBOPOB coJield, 00pa30BaHHBIX CHIBHBIMH U CIAOBIMH MPOTOIUTAMH,
U WX PeaKIui ¢ pacTBOpaMH Iejaoud U kapOoHaTta HaTpus. COCTaBICHHE peaKIuil THAPOIHN3a
coJieit

JlaGopaTtopHnas pabota Ne5 «MccnenoBanne JUCTIEPCHBIX CUCTEM.

Crpoennie u ¢GakTopbl yCTOWYMBOCTH TUCTIEPCHBIX cucteM. CTpoeHne muiesuibl. PaccenBanue
CBETa MPHU MPOXOXKJICHUH CBETOBOTO IMydYKa Yepe3 ONTUYECKH HEOTHOPOIHYIO cpeny (3ddexTa
Tunpans). IlpuroroBieHne M U3yYEHUE CBOWCTB JUCIEPCHBIX CHUCTEM pa3HbIX BHJOB:
CYCII€H3UH, SMYJIbCUH, KOJJIOUTHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTUHHBIX U KOJUIOUIHBIX
pPacTBOPOB, BHISIBIICHWE OCHOBHBIX Pa3IMUUi MEX1y HUMHU

OK 01
OK 02
OK 04
OK 07

KonTpoasHnas padora 1

CrtpoeHue BelecTBa 1 XUMUIECKHe peakiuH (1o pazaeny 1)

Pasznen 2. Heopranuueckasi Xumusi

18

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Copep:xxanue y4e0HOro MmarepuaJja

10

Meramnsl.  Ilonoxenune wmeramwioB B Ilepuoandeckoil cuUCTEME XMMHYECKUX DIIEMEHTOB.
OCO0OCHHOCTH CTPOCHHsSI AJIEKTPOHHBIX 000JI0YeK aToMOB MeTaioB. OOmme ¢uznueckue
cBoiictBa MeTayuioB. CrjiaBbl METaUIOB. DJIEKTPOXUMHMUYECKUH psiji HANpPSHKEHUM METaslIoB.
XHUMHYECKUE CBOMCTBA BAKHEUIINX METALIOB (HATPUM, KWW, KAJIBIIUA, MarHui, aIFOMUHUN,

OK 01
OK 02
OK 04
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IIMHK, XpOM, JKeJe30, MeIb) W WX coeauHeHui. OOmmMe crmocoObl TMOTyYeHUS METaJIIOB.
[IpumeHeHre METaUIOB B OBITY U TEXHUKE

Hemeramnsbl. Ilonoxxenne HemerauioB B Ilepuoanyeckoil CHUCTEME XHUMHYECKHX JJIEMEHTOB
.. MenneneeBa U OCOOCHHOCTH CTpPOCHHS aToMOB. (DHU3WYECKHE CBONCTBA HEMETAJIOB.
Annotponusi HeMeTauIoB (Ha mpuMepe KHcIopoaa, cepsl, pocdopa u yriaepona). XuMuieckue
CBOMCTBAa M TPUMCHECHHE BAXXHEHITUX HEMETa/UIOB (TajoreHoB, cepbl, aszora, Qocdopa,
yriaepoga W KpPEeMHHS) M UX COSAWHEHHN (OKCHIOB, KHCIOPOACOACPKAIMMUX KHUCIIOT,
BOJIOPOJHBIX coeMHeHMH). [[prMeHeHrne BAKHEUIIINX HEMETAIIOB U UX COCTMHECHUN

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BEUIECTB (OKCHAOB, THAPOKCHUJIOB,
KHCJIOT, cojied W Jp.). ['eHeTudeckass CBsI3b HEOPTaHMYECKUX BEIIECTB, MPUHAJICKANIUX K
pa3IMYHBIM KJ1accaMm. 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCTMHCHUH, BBICIIIUX OKCHUIOB M THJIPOKCHIOB

IIpakTHYecKHe 3aHATHA

[IpakTrueckas padota Ne 6. «DPU3HMKO-XUMHYECKUE CBOMCTBA HEOPTaHUYECKHUX BEIIECTBY.
CocraBneHne ypaBHEHHUH XMMHMUYECKHX PpEaKIMM € y4yaCTHEM TMPOCTBIX U  CIOXHBIX
HEOPraHMYECKUX BEIECTB: METaNIOB M HEMETAJIOB; OKCHAOB METaJlJIOB, HEMETaUIOB H
aM(OTEPHBIX IJIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUH M aM(OTEPHBIX T'MIPOKCH/IOB;
HEOPraHUYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pacuértrl macchl BeIIIEeCTBa UJIN O6’béMa Ta30B MO U3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MAaCCC UIIN
00BEMY OHOTO W3 YYaCTBYIOIIWX B PEAKIIMU BEIECTB, pacy&Thl Macchl (00bEMA, KOJTMYECTBA
BEIECTBA) MPOJYKTOB PEAKIIMH, €CJId OJHO U3 BEUIECTB MMEET npumMecH. Pellienne npakTuko-
OpUEHTUPOBAHHBIX 3aJaHUN Ha CBOWCTBA, COCTaB, IMOJy4eHHE U O€30MacHOE UCIOJIb30BaHUE
BO)KHEHIINX HEOPTaHWYECKHUX BEIIECTB B OBITY M MPO(eCCHOHAIBHON JesITeTbHOCTH YeJIOBEKa

JlaGopaTtopHnas pabota Ne6 «CBOMCTBa METANIOB U HEMETAJIJIOB.

UccnenoBanne (u3MUecknx W XUMHYECKUX CBONCTB METAUIOB W HEMETauioB. PemieHue
SKCIEPUMEHTAIBHBIX 337a4 MO0 CBOWCTBAM XMMHUYECKHM CBOMCTBAM META/VIOB U HEMETAJIOB,
M0 PaclO3HABaHUIO U MOTYYEHUIO COSUHEHUN METaUIOB U HEMETAJIIIOB

Tema 2.2.
WNnentudukanus
HEOPTaHHYECKUX
BEILIECTB

Copep:xxanue y4e0HOro MmarepuaJja

[Ipaktuueckast pabora Ne7. «KayecTBeHHBIE XHMHYECKHE PpEAKIUH, XapakTepHbIC JUIs
0OHapy>XCHHSI HEOPTaHUYECKUX BEIECTB (KATHOHOB U aHUOHOB)».

CocraBneHue ypaBHEHHMI peakiuii oOHapyXeHus KaTuoHOB I-VI rpynm v aHWOHOB, B T.4. B
MOJICKYJIIpHON W WOHHOW ¢opmax. Peakiuum oOHapyXKEHHS HEOPTraHWYECKHX BEIIECTB B
pealbHBIX 00BEKTaX OKpPYXKaroIIel cpeabl

OK 01
OK 02
OK 04
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JlabGopaTtopHnas padora Ne7 «nenTudukanuss HEOPraHMIECKUX BEIIECTBY.

Pemrenune sxcriepuMeHTANBHBIX 3a/1a4 [0 XUMUYECKHM CBOMCTBAM METAJNIOB U HEMETAILJIOB, IO
pacmo3HaBaHUIO M TMOJyYEHUIO COETUHEHHI METalJIoOB U HEMETaJUIoB (B3aMMOJEWCTBHE
THJIPOKCHUA aJTIOMHHHUS C PACTBOPAMH KHUCIIOT U Iienodeit). MneHTudukanns HeopraHu4eckux
BenlecTB (katuoHoB [-VI rpynn uinm aHMOHOB) C KCIOJIB30BAHUEM MX (U3UKO-XMMHUYECKUX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIUN.

Tema 2.3. Copep:xxaHue y4e0HOro MmarepuaJja OK 01
[IpouzBoacTBo OO0mue mpeAcTaBIeHUsT O MPOMBIIIICHHBIX CIMOCO0AaX TMOTYYCHHUS XMMHUYECKUX BeUIecTB (Ha OK 07
HEOPraHWYECKHUX npuMepe MPOU3BOJCTBA aMMHUaKa, CEpHOM KHCIOThI). UepHas W LBETHas METaJUIyprusl.
BEIIECTB. 3nayenue|[IpakTrueckoe NMPUMEHEHHE 3JICKTPOJIM3a JUIsS TOJYYCHHUS IICJIOYHBIX, IICIOYHO3EMETbHBIX
U INPUMEHEHUE B OBITY | MeTa/UIOB W amoMuHHs. CTEKIO M CHJIMKATHAs MPOMBIILICHHOCTh. [IpobiieMa OTXO0J0B U
Y Ha IPOU3BOJICTBE 10OOYHBIX TPOJYKTOB
[IpakTuueckas padota Ne§. «Heopranudeckass XuMusi B COBPEMEHHOM MHUPEY.
PemieHne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPraHUYECKOW XMMHUU B Pa3BUTUU
MEJMIMHBI, CO3/JaHUM  HOBBIX MaTepuaioB (B  CTPOUTENbCTBE M JIp.  OTpaCsaX
MPOMBINIICHHOCTH), HOBBIX HCTOYHHKOB JHEPruU (aIbTEPHATUBHBIE MCTOYHUKH SHEPTUU) B
petieHur mpoOIeM IKOJIOTHIECKOM, SJHEPTETHIECKOM U MHUIIIEBOM 0€301MacCHOCTH
KonTposbHasi padora 2 |CBoiicTBa HEOPTaHUYECKUX BEIIECTB (10 pa3aeny 2)
Pa3znen 3. TeopeTuyeckue 0CHOBbI OPraHUYECKOH XMMUM
Tema 3.1. Copep:xxanue y4e0HOro MmarepuaJja OK 01
Knaccudukanms, [Ipeamer oprannyeckoit XuMuu: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYYSHUH HOBBIX
CTpOECHUE BEILIECTB MU MarepuasioB. Teopus cTpoeHus opranudeckux coeauHenuit A.M. Bytieposa, eé
u HOMEHKJIATYPa|OCHOBHBIE MONOkeHus. CTpyKTypHble (OPMYINIBI OpraHUYECKHX BemecTB. [ omMoorus,

OpTraHUYCCKUX BCIICCTB

u3oMepusi. XuMu4ecKas CBsI3b B OpraHUUECKHX COCTUHEHUSIX: KPaTHBIE CBSA3H, G- U T-CBS3H.
[IpencraBnenne o Kiaaccu(UKAUMU OpraHUYECKHX BemlecTB. HoMeHKnaTrypa OpraHMYecKHX
coequHEHUHN (cucreMaTuyeckas) M TpUBUAJIbHBbIE HA3BaHMS BAXKHEWIIUX MpeACTaBUTENEH
KJIACCOB OPraHMYECKHUX BEIIECTB
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[TpakTuueckas padota Ne9. «HoMeHKnaTypa OpraHu4ecKux BEIIECTBY.

O3nakomiieHHE ¢ OOpa3llaMd OpraHMYeCKUX BEIIECTB M MarepuajlaMd Ha HMX OCHOBE,
MOJICJIMPOBAHUE  MOJIEKYJ  OpPraHUYECKHMX  BEIIECTB, HaOMIOJGHHME U OINHCaHUe
JEMOHCTPALIMOHHBIX ONBITOB 110 IPEBPAILEHUI0 OPraHUYECKUX BELIECTB IIPH HarpeBaHUU
(nnaBnenue, odyrnuBanue u ropenue). CocTaBieHUE MOTHBIX U COKPAILIEHHBIX CTPYKTYPHBIX
dopMyn OpraHMYeCKHX BEIIECTB OTACIbHBIX KIJIACCOB, HCIOJIB3YS HMX Ha3BaHUS 110
CUCTEMAaTUYECKON M TPHUBHAIBHON HOMEHKJIAType (ITHIIEH, aleTWUJIeH, MNIHLUEpHH, (eHo,
dopmanbaeru, ykCycHas KUCJIOTa, IIIMIKH). PacueTs! nmpocreitmeii popMynsl opranndeckoi
MOJIEKYJIbI, HCXO0/1 U3 3JIEMEHTHOTO cocTaBa (B %)

Pasznea 4. YrieBoaopoanbl

14

TeMma 4.1.
YraeBogopoapl W HX
HPUPOJHBIE HMCTOYHUKHU

ConepxaHue y4eOHOro Marepuasa

10

[IpenenbHbIe yTIIEBOAOPOBI (AJKAHBI): COCTAB M CTPOEHHE, TOMOJIOTUYECKHN psia. MeTtaH u
3TaH: COCTaB, CTpOeHHE, (U3MYECKHMEe W XUMUYECKHE CBONCTBA (peaklud 3aMElIeHUs |
TOpPEHMS), HAXOXKACHNUE B IPUPOJIE, TOJTyYEHUE U TPUMEHEHHE

HenpenenbHbie yriieBogopo bl (QTKEHBI, IKAUCHBI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUN PSAL. DTUJIIEH U MPOIMIIEH: COCTaB, CTPOCHHUE,
duznYeCKre 1 XUMUIECKUE CBOMCTBA (peakiuy THAPUPOBAHUS, TaJIOTCHUPOBAHUS, THAPATAIIIH,
OKHCJICHUS Y TTOJIMMEPU3AIIH ) TIOJIYICHHUE U IPUMEHEHHE.

Anxanuensl: Oyramues-1,3 u mMeTunOyraauen-1,3, XUMHUECKOE CTPOSHHUE, CBOKWCTBA (peaKIIus
MOJIMMEPU3aIiK), TpUMEHEHHEe (I CHUHTE3a MPUPOJHOTO M CHHTETHYECKOTO KaydyKa |
PE3UHBI).

AJKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUM ps. AIETHICH: COCTaB,
XUMHYECKOe CTpoeHHe, (U3MYecKHe M XHMHUYECKHe CBOWCTBA (peaklud TUAPUPOBAHUS,
raJIOTEHUPOBAHUS, THUIpaTalldd TOPEHUs), TMOJy4YeHHe W  TpUMEHEeHHe (MCTOYHHK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHH JIJIsl CBAPKH M PE3KH METAJLIOB)

ApomaTuieckue yriieBoJoposl (apeHsl). beH3on u Toiyos: coctaB, cTpoeHHE, GU3HYECKUE U
XUMHUYECKHE CBOWCTBA (PEAKIIUU TAIOTEHUPOBAHUS ¥ HUTPOBAHUS ), TIOTyYEHUE U TPUMECHECHHUE.
TokcuuHOCTh apeHOB (BIUsSHUE OEH30J1a HA OpraHU3M 4YelloBeKa). [ eHeTHueckas CBA3b MEXIY
YIIEBOIOPOAAMH, TPHHAICIKAIIMMHE K PA3ITUIHBIM KIacCaM.

[TpupoaHbIe NCTOYHHUKH YTIIeBOIOPO0B. [IpupoaHbIil ra3 u nmonytHble HeTsAHbIE ra3bl. HedTh
u e€¢ mpoucxoxaeHue. CrnocoObl nepepaboTKu He(TH: NMEPEroHKa, KPEKUHI (TePMHUUYECKHH,
KaTaIMTUYECKHi), Tmupoiu3. I[lpomykTel mnepepaboTkun HePpTH, UX TNPUMECHCHHE B
MPOMBINICHHOCTH ¥ B ObITY. KaMeHHBIN yroib ¥ MPOIYKTHI €ro nepepaboTKu

OK 01
OK 02
OK 04
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Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YTJIEBOJAOPOAOB

Copep:xxanue y4e0HOro MmaTepuaJja

JlaGopaTtopHnas pabota Ne8«CBoiiCcTBa yIiIeBOJOPOIOBY.

TpuBuanbHas U MeXAyHapoIHas HOMEHKJIATypa, XUMHUUECKHUE CBOKCTBA, CIIOCOOBI MOIY4YEHUS
yIIeBOIOpOAOB. MoaenupoBaHue MOJEKYJI U XUMHUYECKUX MPEBpAlleHUH yrieBoJopoIoB (Ha
IpUMepe 3TaHa, ITHICHA, alleTUIEHA U Jp.) U TajJoreHoNpou3BOAHbIX. KauecTBeHHbIE peakuu
YTJIEBOJOPOJOB PA3IMUHBIX KJIACCOB (0OecIBeunBaHKEe OPOMHOM WJIM MOJHOM BOJBI, pacTBOpa
NneépMaHraHara KaJius, B3aHMOﬂeﬁCTBH€ aneTwjicHa ¢ aMMHUAYHBIM PpaCcTBOPOM OKCHUIA
cepebpa(l)), kauecTBeHHOE OOHApPYKEHHUE YTIIIepoa ¥ BOJIOPO/Ia B OPTaHUYECKHUX BEIIECTBAX.
[Tonmyyenue sTHIIEHA M3 ATaHOJA B J1a0OPATOPUU U U3YyUEHHE €ro (PU3MUECKUX U XUMHUYECKUX
cBoiicTB. CocTaBiieHUE peakiuii MPUCOSANHEHHS U OKUCIIEHUS HAa MpUMeEpe dTUiieHa. Pemenue
pacYeTHBIX 33a7a4 C UCTIOJIb30BaHHUEM TUIOTHOCTH Ta30B MO BOJOPOY U BO3IYXY

OK 02
OK 04

KonrtpoabHnas padora 3

Teopust cTpoeHUsI OpraHUYECKUX COCTMHEHUM. YTIIeBOIOpO b (110 pazaenam 3 u 4)

Pasnen 5. Kucioponocoaep:kamme oprannyeckue coeInHeHust

18

Tema 5.1.
Cnuptel. Genon

Copep:xxaHue y4eOHOro MmaTepuaJja

[IpenenbHple OJHOATOMHBIE CHHUPTHI (METAHOJI M 3TAHON): CTpOEHHE, (u3UYecKHe u
XMMHUYECKHE CBOWMCTBA (PEAKIMM C AKTUBHBIMHU METaJIaMH, I'aJOr€HOBOJIOPOJIaMH, TOPEHUE),
IIpUMeHeHne. BonopoaHbie CBA3K MEXKIY MOJIEKYJIaMHU CIUPTOB. PU3HOIOTHYECKOE IEUCTBUE
METaHOJIa U 9TaHOJIa Ha OPraHU3M 4eJIOBEKa.

MHOroaToOMHBIE€ CIIUPTHI (ITUICHIIMKOIb U TIMLEPUH): CTPOCHHE, (PU3NUECKUE U XUMUYECKHE
CBOWCTBA (B3aMMOJEHCTBHE CO WIEJOYHBIMH METalJlaMH, KauyeCTBEHHAas peakuus Ha
MHOI0aTOMHBIE CcIUPTHI). PU3HOIOrMYECKOE AEUCTBUE HAa OpraHM3M 4ejoBeka. [IpumeHeHue
[JIALEPUHA U STHIICHIJIUKOJIA.

®enon. CtpoeHHe MOJNEKYINbI, (U3MYECKHEe U XUMUYECKUE CBOHCTBa (eHona. TOKCHYHOCTH
denona, ero GuU3NOIOTHIECKOE NCUCTBUE HA OPraHU3M uesoBeka. [Ipumenenue dhenomna

OK 01
OK 07

Tema 5.2.

ANLOErune!.
KapOoHOBbIE KHCIIOTHI.
CrnoxHbIe 3(OUpBI

ConepxxaHue y4eOHOro Marepuasa

Anpaeruapl M KeTOHBI ((popManbieru, areTalbAeTH]], aleToH): CTpoeHue, (Ppu3nyueckue u
XUMHUYCCKUC CBOﬁCTBa (peaKI_II/II/I OKHUCJICHHUA W BOCCTAHOBJIICHHA, Ka4YCCTBCHHBIC peaKHI/II/I),
MOJTyYEHUE U IPUMEHEHHE.

OIHOOCHOBHBIE TpeeTbHbIE KapOOHOBbIE KHCIOTHI (MypaBbHHAas M YKCYCHas KHUCJIOTHI):
cTpoeHne, (U3MYECKHEe W XHUMHYECKHE CBOMCTBa (OOIME CBOWCTBA KHCIOT, PEAKIIHS
sTepudUKanmm), MoaydeHne W npumeHeHue. CTeapuHOBas M OJIGMHOBAS KHUCIOTBI Kak
MPEJICTABUTEIIA BBICIIMX KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT,

OK 01
OK 02
OK 04
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HUX MOIOIIEE NEHCTBHUE.
CrnoxHnble 2pUpbI KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. ['Maponn3 cioxHbIX 3¢upoB. XKupsl.
I'maponus sxupoB. [IpuMenenune xupoB. bruosorudeckas pojb KUPOB

Tema 5.3.
VYrneBoanl

ConepxaHue y4eOHOro Marepuasa

VYrneBonpl: cocTaB, KiacCH(pUKAIMSA YIrIIEBOIOB (MOHO-, MHU- W Tojucaxapuabl). [mrokoza —
MPOCTEHIINI MOHOCAXapul: OCOOCHHOCTH CTPOCHUS MOJEKYIbI, (U3MUECKUE U XUMUYECKUE
CBOMCTBa TJIOKO3BI (B3auMopeicTBue ¢ ruapokcunom Mmeau (II), oxuciaeHue aMMUavYHBIM
pactBopoMm okcuna cepedpa (I), BoccTraHOBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHUE B
NpUpoJie, TMPUMEHEHHE TIIFOKO3bI, OMOJIOTMYECKash POJib B IKU3HENEATEILHOCTH OpraHu3Ma
yenoBeka. orocunte3. OpykTo3a Kak U30Mep TIIFOKO3bI.

HMucaxapunpl: caxaposa, MaiabTo3a. BoccraHaBimMBaromme W HEBOCCTAHABIMBAIOIIUE
nucaxapuibl. I'maponus qucaxapuioB. Haxoxaenue B mpupojie 1 NIpuMEHEHHE.
[Tonmmcaxapuapl: Kpaxmaj, TIUKOTeH H IeiuToio3a. CTpoeHHe MaKpOMOJEKYHT Kpaxmala,
IJIMKOT€HAa W LEeUrono3bl. PHU3Myeckue CBOMCTBA Kpaxmana M UEJUII0J03bl. XUMHUYECKHE
CBOICTBA Kpaxmaja: THAPOJU3, KAYeCTBEHHAs peakuus ¢ HOJOM. XHMMHYECKHE CBOWCTBA
[EJUTIONO3BL: TUAPONN3, TMonydeHue d3(upoB 1emwmono3sl. [loHSATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIHN MIEIK)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYESCKHE
CBOMCTBA
KHCJIOPOJ0COIEPIKALIUX
OpraHUYECKUX
COCTMHEHNN

Conepxanue yueOHOro Marepuaja

[Mpaktuueckas pabdora NelO. «HomeHkmaTypa KHCIOPOIOCOICPKAIIMX OPTraHUYECKUX
COCTUHEHUNY.

TpuBnanbHas U MeXAyHapoIHas HOMEHKJIATypa, XUMHUUECKHUE CBOHCTBA, CIIOCOOBI MOTY4YEeHUS
CUpTOB M (PeHOJIOB, KapOOHOBBIX KHUCIOT W 3(PHUPOB, albIETHAOB U KeTOHOB. CoCTaBIcHHUE
CXEM peaklMi (B TOM YMCIIE M0 NPEII0KEHHBIM IIENOYKaM MIPEBPAILIEHUN ), XapaKTEPU3YIOILNX
XUMHYECKHE CBOMCTBA KUCIOPOJOCOAEPKAIIUX OPTaHUYECKUX COCTMHEHUI

[Tpaktuueckas padora Nell. «Xumudeckne U U3HMYECKHUE CBOMCTBA KHUCIOPOIAOCOIEPKALITUX
OpPTaHHYECKUX COCIUHCHHUS.

[IpoBenenune, HaOMIONEHHWE M OINUCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE CIHPTOB,
KaueCTBCHHBIC PEAKIIMU OJHOATOMHBIX CHUPTOB (OkucieHue dTaHona okcuaoMm wmeau(Il)),
MHOTOAaTOMHBIX CIIUPTOB (B3auMojeicTBUE rmiepuHa ¢ ruapokcuaom meau(Il)), ampaerunmaon
(okucneHne aMMuauyHbIM pacTBopoM okcupa cepebpa(l) u  ruppokcumom  memu(lIl),
B3aMMOJICHCTBUE KpaxMaia ¢ HOJ0M), U3yUEHUE CBOMCTB PacCTBOPA YKCYCHOUM KHUCIIOTHI.
[IpakTudyeckoe  NpUMEHEHWE  JTUICHTIUKONSA,  [HiepuHa, ¢eHona.  [Ipumenenue
dbopMmanbaernaa, aneraibAeruaa, YKCyCHOM KUCIO0Thl. Penenne sxcnepuMeHTalbHbIX 3a/1a4 10

OK 01
OK 02
OK 04
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|1/13yquI/I}0 (U3UKO-XMMHUYECKHUX CBOWCTB KHCIOPOIOCOEPKAIIMX OPTaHUUECKUX COSAMHEHUH

Pa3nen 6. A3oTocoaep:xaniue OpraHnyecKue CoeJuHeHNs

Tema 6.1.
AMMWHEL.
AMMHOKHCIIOTEHI.
benku

Copep:xxanue y4eOHOro MmaTepuaJja

AMWHBI: METUJIAMUH — TIPOCTEUINUN TPEICTABUTENIb aMUHOB. COCTaB, XUMHUYECKOE CTPOCHUE,
duznyecKre 1 XUMUIECKIE CBOMCTBA, HAXOXKCHUE B PUPOJIC.

AMHMHOKHUCIIOTH Kak aM(oTepHble OpraHWYecKue coeauHeHus. dusndeckue u XUMHUYECKUE
CBOMCTBA aMHUHOKUCIOT(Ha NpUMepe TiauluHa). buonoruueckoe 3HaYeHWE AMHUHOKHUCIOT.
IMenTuael.

Bbenku kak mpuponHbie monuMepsl. llepBuuHasi, BTOpUYHAS U TPETUYHAs CTPYKTypa OEIKOB.
XUMHYECKUE CBOMCTBA OCIKOB: THAPOJIN3, ICHATYpaIlis, KAUeCTBCHHBIC PEaKIIMK Ha OCIKU

[IpakTuueckas paboraNel2. «CBoCTBa a30TOCOAEPKAIUX OPTAHUYECKUX COCIUHEHHI.
dusnueckue M XMMHUYECKHE CBOICTBA aMUHOB (peaklUM C KUCIOTaMH W TOpEHHUs) U
aMHHOKHUCIOT (Ha mpuMepe rimuuHa). Habmonenne U onucanue JeMOHCTPAIIMOHHBIX OIBITOB:
JIeHaTypalusi OeJIKOB IPU HArPEBaHUM, LIBETHBIE PEAKIMH OCIKOB

OK 01
OK 02
OK 04

Pa3nen 7. BEICOKOMOJIEKY /IS PHbIE COCAUHEHNUSA

Tema 7.1.
ITnactmaccsl.
Kayuyku. Bonokna

Copep:xxanue y4e0HOro MmaTepuaJja

=

[Ipaktuueckass pabora Nel3. «CuHTe3, aHanu3 W KJIAacCH(PHUKAIMSA BBICOKOMOJIEKYISPHBIX
COCTUHEHUI

OCHOBHBIC TIOHSITUSI XUMHUHU BBICOKOMOJICKYISPHBIX COCIMHEHUH: MOHOMEp, IMOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEpU3AINH, CPelHss MOJeKyispHas macca. OCHOBHbIE
METOJIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCTUHEHUHN — TOTMMEPHU3AIIHS U MTOJUKOHICHCAIIHS.
O3zHakoMjieHHE ¢ 00pa3lamu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB:
ITACTMACCHI (TTOJIMATHIICH, TIOTUIPONIIICH, TOJTUBUHUIXJIOPHU, TTOJMCTUPOI); HATypAIbHBIN 1
CHHTETUYECKHE Kaydyku (OyTaaueHOBBIM, XJOPOIPEHOBBIM ¥ HW3OMPEHOBBIN), BOJIOKHA
(HatypanbpHBIC (XJIOIMOK, MIEPCTh, MIENK), MCKYCCTBEHHBIC (aleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHE (KalpOH U JIAaBCaH)

[Ipaktuueckaspadbora Nel4. «['eHermueckas CBS3b MEXIY KJIacCaMH OPraHMYECKUX
COCTUHEHUINY.

Pewenne nenoyek NpeBpallleHU Ha IEHETUYECKYIO CBS3b MEXKIY KJIacCaMU OpPraHUYECKHUX
COCIMHEHUN C COCTABJICHUEM HA3BAHUM OPraHUYECKUX COCJAMHEHUN M0 TPUBUAIBHOW WIIU
MEXIYHAPOJAHOU CUCTEMAaTUYECKOW HOMEHKIIAType. Pelllenre pacyeTHbIX 3a/1a4 110 YPaBHEHUM
peakluii ¢ y4aCTHEM OPraHMYECKHUX BEUIECTB

OK 01
OK 02
OK 04

KonTtpoabHas padora 4

CTpyKTypa 1 CBOWCTBA OPraHMYECKUX BEIIECTB (10 pa3aenam 5-7)

IIpodeccnoHaILHO OPHEHTHPOBAHHOE CO/IePkaHue (ComepKaHNe NPUKIATHOT0 MOTYJIs)

48
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Pazen 8. Xumust B ObITY H IPOM3BOACTBEHHOI e TEILHOCTH YeJI0BEKA 12 OK 01
Tema 8.1. Coaep:xkanue yueOHOro MaTepuajia 6 OK 02
Opranuueckue [TpaBusia HKOJIOrMYECKU LEIeCO00Pa3HOro MOBEACHHS B OBITY M TPYIOBOM NEATEIbHOCTH B OK 04
BEIIIECTBA B| LENAX COXPAHEHUS CBOETO 3/I0pPOBbSl U OKpYXKAloIled NPUPOAHON Cpeibl, OMacHOCTb OK 07
KU3ZHEJEATEIbHOCTH BO3/JICUCTBUS HA JKUBBICE OpPraHU3Mbl OpPTraHMYECKMX BEMIECTB OTICIBHBIX KIACCOB
YeJI0BEKa. (yrmeBomopoasl, CHOUPTHL, (EHONBI, XJIOPOPraHHMUECKUE MPOU3BOJAHBIC, aJbJETHIBI H Ap.),
[TpousBoacTBO M| MOKa3aTesb MPeAesbHO TOMYCTUMON KOHIEHTPALMU U €0 UCIIOJIb30BaHUE.
pUMEHEHHE Buoopranmnueckue coenunenus. [lpumenenue n 6uonorudeckas poiyib yriaeBoaoB. OKucieHue 2
OpPraHMYECKHUX BEILECTB| YIIIEBOJOB — MCTOYHHUK SHEPTHH JKMBBIX OpraHu3MoB. O0JacTd MPUMEHEHUS! aMUHOKHCIIOT.
B IIPOMBIIIIJICHHOCTH [IpeBparenus 6en1KkoB nuiM B opranu3me. buonornueckne ¢pynkuun 6enkoB. buonornueckue

GbyHKIMH )XUPOB. PoJIb OpraHnyecKoi XMMUU B PEIICHUH MPOOJIEM MUIIEBON O€30MaCHOCTH.

HyxiienHoBbIe KMCIOTHI: cocTaB U cTpoeHue. CTpoeHne HyKineoTH10B. COCTaB HYKJIEHHOBBIX

kucyoT (JJHK, PHK). Ponps HykJIIEeMHOBBIX KHUCTIOT B )KU3HEACATEIHHOCTH OPTaHU3MOB

[IpakTtnueckas padora Nel5. «IIpou3BOACTBO W NPUMEHEHHE OPTraHUYECKHX BEIIECTB B

IPOMBIIIJICHHOCTH.

[Tpon3BoacTBO MeTaHoIIa, iepepadboTka HehTH. [ToMMAITHIIEH Kak KPYITHOTOHHAKHBIA MPOIYKT

XUMHUYECKOT0 MPpou3BoicTBa. [Ipumenenue stuinena. [Ipon3BoacTBO U NpUMEHEHNE KayuyKa U )

pe3unbl. CHHTETHYECKUE U MCKYCCTBEHHBIE BOJIOKHA, UX CTpoeHHe, cBoicTBa. [IpakTuueckoe

UCTIOJIb30BaHUE BOJOKOH. CHHTETHUECKUE TUICHKH: M30JSIMS UL IPOBOIOB, MEMOpaHBbI IS

OTIPECHEHUS BOJIbI, 3AIIUTHBIC TUICHKH JIJIs1 aBTOMOOUIIEH, TIIaCThIPH, XUPYPTUUECKUE MOBA3KU.

HoBble TexHONIOTHN AaJbHEHIIIET0 COBEPIICHCTBOBAHMS TOJIMMEPHBIX MaTEPUAIIOB
Tema 8.2. Conep:xanue y4eOHOro MaTepuaJia 6 OK 01
Xumuyeckue Ponp xumum B 0O€creYeHHHM HKOJIOTMYECKOM, DHEPreTUYECKOW W MUIIEeBOW O0e30MacHOCTH, OK 02
TCXHOJIOTHH Pa3BUTHU  MEAWIIMHBI, CO3JaHUM HOBBIX MaTepuajoB (B 3aBUCHUMOCTH OT BHJA OK 04
B TIOBCEIHEBHOM | [1po(hecCHOHANBHOM AESTENbHOCTH), HOBBIX HCTOYHHKOB SHEPIUH (AIbTEPHATUBHBIC HCTOUHUKH OK 07
M 1podeccHoHanbHOI sHepruu). [loHsATHE O HAyYHBIX METOJAX IIO3HAHUS BEIIECTB W XHWMHUYECKHX PEaKIUH.
ACATEILHOCTH 9€JIOBEKA |[[pencraBieHrss 00 OOLIMX HAYYHBIX NMPUHIMIIAX MPOMBIIIICHHOTO IMOJYyYEHHs BaKHEUIIMX 2

BElIEeCTB (Ha MpUMepax MPOU3BOJCTBAa aMMHAKa, CEPHON KUCIIOThI, METAHOJIA).

UenoBek B MUpE BEIIECTB, MATEPUAIIOB U XMMHUYECKUX PEAKIMIl: XUMHUS U 3]I0POBbE YEIOBEKA!
npaBuiia 0e30MacHOr0 HCIOJIb30BAHUS JIEKApPCTBEHHBIX IIperapaTroB, OBITOBOM XUMHUU B
MOBCEHEBHOM U3HU. BhITOBAsi XUMHUYECKasi TPaMOTHOCTh
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[Tpaktuueckas padora Nel6. «lIpuMeHeHHE XUMHUYECKUX BEHICCTB M TEXHOJIOTHMH C y4eTOM
Oynyiieit mpopecCHOHATBHON AeSITETEHOCTI.

Pemenne keiic-3aad mo Temam: NUIIEBbIE MPOAYKTHI, OCHOBBI PAIlOHAILHOTO MUTAHUS,
BAKHEUIINE CTPOUTEIIBHBIE M  KOHCTPYKIIMOHHBIE MATEpUAJbl, CEJIBCKOXO3SMCTBEHHOE
MPOU3BOJICTBO, KPAcKH, CTEKJIO, KE€paMHKa, MaTepuajbl IJi AJIEKTPOHHKH, HaHOMaTepuabl,
TCKCTUJIBHBIC BOJIOKHA, HWCTOYHUKH DJOHCPIrUH, OPraHUYCCKUC N MHUHCPAJIBbHBIC y,[[OGpGHI/ISI,
JIEKapCTBEHHBIE U KOCMETHYECKHE Mpernaparhl, ObITOBAas XUMHUS, MaTepPHAaIbl U3 UCKYCCTBEHHBIX
U CUHTCTUYCCKHUX BOJIOKOH.

3ammra: IlpencraBieHune pe3yslbTaToB peIIeHUs Keic-3a1ad B (GopMe MHUHH-IOKIana
(omyckaeTcs UCTIOIb30BaHUE IPaUIECKUX U TPE3CHTAIMOHHBIX MAaTEPHAIIOB)

Pa3nen 9. UccienoBanue 1 XUMHYECKHI aHAJN3 00beKTOB OMochepsbl
Pasznen 9.1. UccaenoBanue u XuMU4eCKUil aHAJIN3 00beKTOB OHoC(hepbl

42

Tema 9.1.1.

OcHoBBI  1abOpaTOpHOI
NPAaKTUKH B
poeCCHOHATBHBIX
n1abopaTopusx

Conepxanue y4eOHOro Marepuaja

JlaGopaTtopnas pabota Ne9.1.1 «OcHOBBI Ta0OpPaTOPHOIN IPAKTUKH.

JlaboparopHass Tocyia W XUMHUYECKHE peakTUBbl. (OCHOBHBIE IAOOPATOPHBIE OMEPALUU.
JlaGopaTopHoe oOopynoBanue. TexHuka O€30MaCHOCTH W TIpaBWja padOTHl (MTOBEICHUS) B
naboparopuun

[Ipaktuueckass pabora Nel7.l.l«DkcrepuMeHTanbHas XUMHS: pacyeTbl, aHaTU3 JAaHHBIX U
IIPEJICTaBICHHUE PE3YIHTATOB.

BrImonHeHne THIOBBIX PAacyeTOB IO TEMAaTHKE 3KCIEPHUMEHTa (BBIXOJA MPOAYKTa PEaKIHH,
Macca HaBeCKH, o00beM pactBoputens). OOpaboTka [aHHBIX, aHAIW3 H OIEHKA UX
JIOCTOBEPHOCTH  (BBIUMCIIGHHE  CPEAHEr0  3HAYCHHS  OKCIEPUMEHTAJIbHBIX  JIaHHBIX,
norpertHocTH). IIpencraBieHne pe3ynbTaToB SKCIEPUMEHTA B paziuyHor (opme (Tabmiuia,
rpaduK, OTYET, TOKJIAMI, IPE3CHTAIIHSA)

OK 01
IIK...

Tema 9.1.2.
XUMHYECKUU
po0 BOJIBI

aHaJln3

Conepxanue y4eOHOro Marepuaja

Knaccudukanus mpo0 BOIbI 10 BUAY M HA3HAYCHUIO, UCXOJIS U3 €€ XUMUIECKOT'O COCTAaBA.
OpraHojenTuyecKue CBOWCTBa (3amax, MPO3PAavyHOCTh, IIBETHOCTh, MYTHOCTh) BOJIBI.
Kucnornocts u menounocts Boabl. pH cpensl u MmeTonbl ee onpeneneHus. XKecTkocTb BOAbI U
MeTO/IbI ee onpenesieHus. CylHOCTh METOAa TUTPOBAHUS.

Bu bl sxecTKOCTH BOJIBI (BpeMEHHAs! ¥ MOCTOSTHHAS ). JKECTKOCTh BOJIbI KaK IPUYUHA BBITIAJICHHS

OK 01
OK 02
OK 07
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0CaJIKOB WJIM 00pa30BaHUs COJIEOTIOKEHU M, UMEIOIINX MECTO B OBITY M Ha ITPOU3BOJICTBE.
CocraB cosieli, BBI3BIBAIOLIMX JKECTKOCTh BOJABI. XHUMHYECKHE IIPOLECCHI, YCTPAHSIOLIUE
JKECTKOCTh BOJbl. YPaBHEHUS XUMHUYECKHX PEAKUUN, WUTIOCTPUPYIOIINUX IPOLECCHI,
MPOUCXOISIINE MPU YCTPAHEHUH KECTKOCTU. Y CTpaHEHUE BPEMEHHOMN KECTKOCTH OBITOBBIMU U
XUMHYECKUMHU criocobamu. CriocoObl yCTpaHEeHUs MTOCTOSIHHOM JKECTKOCTH

[IpakTrueckas padota Ne 17.1.2 «KoHIleHTpaIys pacTBOPOBY.

CriocoObl BBIpQXEHHSI KOHIICHTPAIIMM PACTBOPOB: MaccoBas JIOJISI PaCTBOPEHHOTO BEIECTBA,
MOJIIpHasT M  MOJISUIbHAs  KOHIEHTpanuu. TuTp pactBopa. PemeHue  mpakTuko-
OPUCHTHUPOBAHHBIX TCOPCTUUCCKUX 321,[[3.HHI>1 Ha pacucT KOHI_IGHTpaI_II/Iﬁ 3arpsA3HAOIINX BCIICCTB
U UX CpaBHEHHE C MPEJEIbHO TomycTUMbIMU KoHIeHTpanusimu (IT1J1K)

Jlaboparopnast pabota Ne9.1.2 «MccnenqoBanne XUMHUYECKOTO COCTaBa MPoO BOIBIY.
JlaGopatopHasi paboTa Ha BEIOOD:

1. JTabopaTopnast pabota Ne9.1.2.1 «OuuncTtka BobI OT 3arpsi3HeHUI». Mcronp30BaHne METOI0B
(GUIbTpOBaHMS U aIcCOPOLIMU JJIsl OTIIEJICHUS 3arpsi3HEHUH B uccienyeMoil mpode Boabl. Beidop
METOJIa OYMCTKHU B 3aBUCUMOCTHU OT Bua 3arps3HeHus. CpaBHeHHe 3 ()EKTUBHOCTH Pa3IMYHBIX
METOJIOB OYHCTKH BOJbI B Pa3HBIX YCIOBHUSX (B Jaboparopuu, B JOMAIIHUX U TIOJEBBIX
YCJIOBHSIX).

2. Jlabopatopnas padora Ne9.1.2.2 «Onpenenenue pH Boxbl 1 ee kuciaoTHocTH». Onpenenenue
pH cpeasl ¢ momomipi0 yHUBEpCaIbHOTO HWHAUKaTopa. lcmonb3oBaHWE TUTPOBAHUSA MJIs
orpeneneHusi KUcIoTHOCcTU. OrmpeneneHue oOIeld KHUCIOTHOCTH BOJBI, pacdeT CBOOOAHOM
kucioTHOoCTH. OmnpeneneHue oOmeid W cBOOOAHOW menodyHOCTH. COCTaBiIeHHE YypaBHEHHM
peakuuid, TPOTEKAIOUIMX TIPU OMPEACICHUU KHUCIOTHOCTH/ TWIETOYHOCTH TPOO  BOJIBL
YcraHoBieHue crnoco0OB HMCMONb30BaHUS UCCIEIOBAHHBIX MPOO BOABI B JKU3HENEATEIHHOCTH
YeJI0BEKa, HA OCHOBE MOJIYYEHHBIX JJAHHBIX O COCTABE.

3. JlaGopatopnas pabotra Ne9.1.2.3 «OmpeneneHue 3KECTKOCTH BOJBI H CIIOCOOBI €€
YCTPAHEHUS».

CnocoObl ycTpaHEeHHUS! BCEX BUOB KECTKOCTH B 3aBHUCHMOCTH OT COCTaBa COJIEH >KECTKOCTH.
Pemenue skcrniepuMeHTanbHONW 3a/ladyd Ha BBISIBJIEHHE BPEMEHHOM U NOCTOSIHHOW KECTKOCTH
BO/bI. OlleHKa BEPOSITHOCTH YCTPaHEHUs BCEX BHUJIOB )KECTKOCTH B IOMAIIHUX YCIOBUSIX

Tema 9.1.3.
XUMUYECKUN KOHTPOJIb

Conep:xxanue y4e0OHOIro MmaTepuaJja

KauecTBeHHBII XMMUYECKUI COCTaB MPOAYKTOB TNuTaHHs. BemectBa, Qanbcudunmpyronme

OK 01
OK 02
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KadyeCcTBa
NUTaHUuA

MIPOJYKTOB

OPOAYKTHl TWUTAaHUS, W BEIIECTBA, 3arps3HAONIME MPOAYKThl mnuTaHud. OnpeneneHue
3arps3HAIONIMX XMMUYECKUX BEIIECTB B MPOJYKTAaX IHUTAHUS, ONpPEIEJICHUE BEIIEeCTB, HE
3asIBJICHHBIX B COCTABE MPOJYKTOB MUTAHUSI.

[TpakTtuueckas pabora Nel7.1.3«Opranudeckue W HEOPraHUYECKHE BEIIECTBA, BXOMSAIINE B
COCTaB MPOJYKTOB MTUTAHUS.

Onpenenenue cocraBa OO Ha COAEpXKAHHME MaKpO M MHKPOIEMEHTOB. V3yueHue
MPEUIOKEHHBIX TIperogaBareieM O Ha TpeaMeT XHMHYECKOTO COCTaBa, OINpeAelieHUe
JI0Jiel OT CYTOYHOM HOPMBI MaKpO ¥ MHUKPO3JIEMEHTOB B YKa3aHHOM OJII0/IE.

Pewienne npakTMKO-OpUEHTUPOBAHHBIX 33124 [10 KYJIMHAPHOW TEMAaTHUKE PAa3JIMYHbIX TUIIOB

Jlaboparopuas pabota Ne 9.1.3 «MccnenoBaHue XUMUYECKOTO COCTaBa MPOAYKTOB MTUTAHUS.
JlaGopaTopHas paboTa Ha BBEIOOD:

1. Jlabopatopnas pabora Ne 9.1.3.1 «OOHapyxeHHE HUTPATOB B MPOAYKTaX MHUTAHUS.
HccnenoBanne MaTepualoB TMOITYKOJIMYECTBEHHBIM METOJIOM ONPEIEICHUS HUTPATOB C
UCTIONIb30BaHNEM TU(EHWIAMUHA (KOPHETUIOABI OBOIIEH, JHCThS M KOYEPBDKKA KaIyCTHI,
1076l PPYKTOB). AHAIU3 YPOBHS 3arpsA3HEHHs] HUTpATaMH IO MHTEHCUBHOCTH OKpalIMBaHUS
IIPOJYKTOB PEAKIUH.

2. JlaGoparopHass pabora Ne 9.1.3.2 «lMccnemoBanwe NPOIYKTOB IHUTAHHWS Ha HAIWIUE
yrieBofoBy». MccienoBaHue MOJOYHBIX NPOAYKTOB Ha Haluuue Kpaxmana. McciemoBaHue
IPOAYKTOB HA HAJIMYKE TIIFOKO3bI

OK 07

Tema 9.1.4.
XUMHUYECKUN
po0 MOYBHI

aHaJIn3

Conep:xxanue y4e0OHOro MmaTepuaJja

Knaccudukanus moyB 1o BHAY U HA3HAYEHUIO, HCXOAS U3 XHUMHUYECKOIO COCTaBa.
Wnentudukamus npoObl MOYBBI 10 €€ XMMUYECKOMY COCTaBY, ONKMCAHHE BO3MOXKHOCTEH ee
npuMeHeHus. TpeboBaHHMA K KayecTBY TMOYBBI PA3IMYHOrO HazHaueHWs. OmnucaHue
0COOEHHOCTEH MCIOIB30BAHUS ITOYB B 3aBUCHMOCTH OT THIIOB, CIIOCOOBI YIyUIICHUsI KauecTBa
IIOYB B 3aBUCUMOCTH OT HA3HAYEHUS.

OOnacTi HCIONIB30BAaHMUS OPraHUYECKUX YIOOpPEHHH B 3aBUCHMOCTH OT KaueCTBEHHOT'O
cocraBa. OnucaHrue OpraHn4yeckux yJOoOpeHHH U UX MPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa
IIOYBHI U €€ PA3HOBUIHOCTH

OK 01
OK 02
OK 07
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[Tpaktuueckass pab6ora Ne 17.1.4. «CocraB, Ha3Ha4eHHE M TMPUMECHEHHUE MHHEPATbHBIX
y10OpeHU».

Ob6nactu HazHayeHHs (MPUMEHEHUS) MOYBBI, UCXOJ U3 KaYeCTBEHHOIO M KOJUYECTBEHHOTO
cocTtaBa. AHanu3 HOpMaTHBHOﬁ JOKYMCHTAIUH. Pons HCOPTaHUYCCKUX BCHICCTB B KA4YCCTBC
MUHEPAIbHBIX YyI0OpeHui, yiaydmuTened MmoyBel.COCTaB MHHEPATBHBIX YAOOPEHHH M UX
IMPUMCHCHUC B 3aBUCHUMOCTHU OT COCTaBa IIOYUBBLI U €€ PASHOBHUAHOCTHU. Bz3anmocBs3s cocTaBa
ynoOpeHuit 1 UX BIMSHUS Ha BET€TaTUBHbBIE CBOWCTBA U TUIOJAOHOIIEHNE PaCTEHUIN

JlaGopaTopHble 3aHATHSA

JlaGoparopHas padota Ne 9.1.4 «MccnenqoBanne XUMHYECKOTO COCTaBa MPo0 MOYBBD».
JlaGopaTopHas paboTa Ha BBEIOOD:

1. JJaboparopHnas pabota Ne 9.1.4.1 «OOHapyXeHHEe HEOpPraHMYECKHX IpUMeEceld B Mpobdax».
[TpurotoBneHue npoObI MOYBKI sl HCCAEAOBAHUS KHUCIOTHOCTH/IIEIOYHOCTH, HEOPTaHUUECKUX
3arps3HeHuil. OOHapyXeHHe XJIOpuI- U Cyiab(ar-uoHoB B mpode mnoussl. CocraBieHHe
ypaBHEHUHN peakiuii ooHapyxeHus. CpaBHEHHUE IMOTYYEHHBIX MOKa3aTejleld ¢ HOPMaTUBHBIMU
(cripaBOYHBIMM) 3HAUCHUSIMH.

2. Jlabopatopuas pabora Ne 9.1.4.2 «Omnpenenenne pH BOAHOIN BBITSHKKM TTOYBBI, €€
KACIOTHOCTH M MIETOYHOCTH». lccnenoBaHue BOJHBIX BBITSKEK 0OpasloB TOTOBBIX
MOYBEHHBIX CMeced (a1 pa3HbIX TUIOB pactenmii). Ompenenenne pH mouBbl ¢
UCTOJIb30BaHUEM HMHIUKAaTOpoB. OIleHKa TUIMOB TOYB B MPEJCTAaBICHHBIX 0Opa3max
(cwpHOKHCTAs, KUCTIas, ClIaboOKuCTas, HEeHTpalibHasl, MEI0YHas)

Tema 9.1.5.
Uccnenosanne 00bEKTOB
ouocdepsl

Conep:xxanue y4e0OHOro MmaTepuaJja

16

YueOHo-Huccae0BaTeIbCKU TTPOCKT B 00JIaCTH HMCCienoBaHus 00beKTOB Ouocheprl. O630p
TEM y4eOHO-HCCIIEOBATEIILCKAX MPOEKTOB. AJTOPUTM BBINOJHEHUS mpoekTta. OnpenencHue
npo0JieMbl MccleoBaHus. MeToIbl TIOUCKa, aHanu3a U 00padOTKH MHPOPMAIIMH O MPOEKTE B
pa3IMYHBIX UCTOYHUKAX

OK 01
OK 02
OK 04
OK 07
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[Ipaktuueckass pabora Ne 17.1.5. «MccnenoBanne 0O0BEKTOB Ouochepsl ¢ y4eTOM
po(hecCHOHANTLHOM HAMTPABICHHOCTH

O06ocHOBaHHME aKTyaJIbHOCTH BBIOpAaHHON TeMbl. BrisiBeHHe mpoOiemsl uccienoBanus. Beioop
O6I>CKTOB 1 METOOO0B HCCIICI0BAHUA. ITocTanoBka Heﬂeﬁ M 3aa4 UCCJICAOBaAHUS. Onpe;[eneHHe
NPOAYKTa uccienoBanus. OnpeaesieHre TarnoB U COCTABICHUE TJIaHA UCCIICTOBAHMS.

3ammra npoekrta: I[lpencraBieHue pe3yabTaTOB BBINOJHEHHS Y4e€OHO-HCCIIEIOBATEIbCKUX
MIPOEKTOB (BBICTYIUICHHUE C MPE3eHTAIEH )

Jlaboparopuass padora Ne 9.1.5 «MccnemoBanue MpeyIoKEHHOTO OOBEKTa Ha KUCIOTHOCTb,
HIEJIOYHOCTh, XUMHUUECKUN COCTaB (3arpsA3HUTENN, MAKPO- U MUKPOAJIEMEHTHI)».

OO0paboTka pe3ynbTaroB uccienopanus. OleHKa Ka4ecTBa UCCIETyeMOro 00beKTa, UCXOMAS 3
Pe3yNbTaTOB XUMUYECKOT0 aHaTN3a

YueOHo-HucCcae0BaTeIbCKUN MPOEKT B 00JIaCTH HCCIEe0BaHUs 00heKTOB TexHocheprl. O630p
TEM Yy4eOHO-HCCIIE0BATEIIbCKUX MPOEKTOB. ANTOPUTM BBINOJHEHUS MpoekTta. OnpexneneHue
npoOJeMbl UCClIeIoBaHusI. METOIbl TTOMCKA, aHalin3a U 00pabOTKH MH(POPMAIIUHA O MPOEKTE B
PA3JIMIHBIX UCTOYHUKAX

[Mpaktuueckass pabora Nel7.2.5. «MccmegoBanue OOBEKTOB TeXHOChEpPHI C  y4€TOM
npoecCuoHaNbHOM HaIPaBIEHHOCTHY

ObocHOBaHME aKTyaJIbHOCTH BBIOpaHHOW TeMbl. BrisiBneHune npoOieMbl uccienoBanus. Beioop
00BEKTOB U METOJIOB HccienoBanus. [loctaHoBKa 1ieneit u 3agad uccneaoBanus. OnpenerncHue
IPOAYKTa uccienoBanus. OnpeneneHue 3TaloB U COCTABICHUE TJIaHA UCCIIEOBAHMUS.

3ammrTa mnpoexkta: [lpeacraBneHue pe3ynbTaTOB BBIIOJHEHUS Y4eOHO-UCCIIEIOBATEIbCKUX
IIPOEKTOB (BBICTYIIJIEHUE C ITPE3ECHTALINEH )

JlaGopaTopHble 3aHATHSA

JlaGopaTopuass pabora Ne9.2.5 «MccnemoBaHue NpeajioKEHHOTO OOBEKTa Ha KHCIOTHOCTb,
IEJIOYHOCTh, XMMUUYECKUN COCTaB (3arpsA3HUTENN, MAKPO- U MUKPO3JIEMEHTBI)».

O6paboTka pe3ynbTaToB HccienoBanus. OreHka KauecTBa UCCIeNYeMOT0 00bEKTa UCXOs U3
pE3yNbTaTOB XMMHUUYECKOTO aHATTN3a

IIpome:xxyTouHasi aTTecTAlUs MO TUCIHUILIMHE (PK3aMEH)

Bcero

88
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3. VCJIOBUSI PEAJU3AIIMUA TTPOTPAMMBI OBIIEOBPA3OBATEJILHOM
TV CHATIIAHBI

3.1. TpeOoBaHMsA K MUHUMAJIBHOMY MAaTE€PHAJbHO-TEXHHYECKOMY 00ecrnedeHHI0

Jliis peanuzanuy IporpaMMbl JUCIHUIUIMHBL JOJKHBI OBITH MPEAYCMOTPEHBI CIIEIYIOIIHE
CIeIMaJbHBIE TIOMEIICHHS: YyYeOHBbI KaOWHET XUMHUM W/WIM Y4eOHOM XHWMHUYECKOU
nabopaTopuH.

D¢ dexTuBHOCTH TpernogaBanus 00IIe00pa30BaTeIbHON JUCIUTITNHBI « XUMUS» 3aBHCHT
OT HaJIMYHUsl COOTBETCTBYIOLIETO MAaTEPUATbHO-TEXHUYECKOTO OCHAIICHUS. JTO OOBACHSAETCA
OCOOCHHOCTSIMM JMCLUMIUIMHBI, B TIEPBYIO OuYepelb, €€ HKCIEPUMEHTAIbHBIM XapaKTEpPOM,
HIMPOKUM  CHEKTPOM TMPUMEHEHHS U MPaKTUYeCKOW 3HAuYMMOCThiO. Pexomenmyemoe
MaTepHaIbHO-TEXHUUECKOEe obOecreueHue KaOWHETa XHMHM M XUMHUYECKOW JabopaTopuu
BKJIIOYAET: CIELUATM3HPOBAHHYI0O MEOENb U CHUCTEMBbl XpaHEHHUs, TEXHUUECKUE M 3JIEKTPOHHBIE
cpeacTBa OOy4eHHMsI, JIEMOHCTPAI[MOHHBIE Yy4YeOHO-HArJsSAHbIE IMOCOOMS, JAEMOHCTPALlMOHHOE
obopymoBaHne W TMPUOOPHI, JaOOPATOPHO-TEXHOJIOTHYECKOE O0OpyAOBaHHUE, JTa0OPATOPHYIO
XUMHUYECKYIO TOCYQy, MOAETH (00bEeMHBIE M IUIOCKHE), HaTypajbHble OOBEKTHI (KOJIICKLUH,

XUMHUYECKHE PEaKTUBBI), 000pyAOBaHHE T1a00PaHTCKOM.

Cnenuajau3upoBaHHasi MeOeib M CHCTEeMbl XPAHEHUS

1 | Ctyn yaeHHUeCKHi (no xonuvecmesy ooy4arouuxcs)

Orserymurenb

3 | Hocka xkmnaccHasi/PenbcoBasi cucremMa C  KJIAaCCHOMW MW MHTEPAKTHBHOM  JTOCKOM
(mporpaMMHOE OOecreYeHrue, MPOEKTOpP, KPEIJIeHUS B KOMIUIEKTE)/MHTEPAKTUBHOM
MaHes b0 (MMporpaMMHOE 00eCIiedYeHNE B KOMILJICKTE)

CTon ¢ simmKaMu JUIsl XpaHEHUs/TYMOOH (pabouee mecmo npenooasameisi)

Kpecno oducnoe (pabouee mecmo npenooasamerns)

Jlocka mpoOkoBasi/Jlocka MarHUTHO-MapKepHast

[Ikad BEITSHKHON MaHOPAaMHBII

[xad mist xpaneHus y9eOHBIX TOCOOMIA

Nelie BN Ro Y LU, NN

ArnTedka yHUBEpcallbHas I OKAa3aHUs IEPBOM MEAUIIMHCKON TOMOLIN

Texuuueckue cpeacraa

—

\ MHuorodyHKIIMOHAIBHOE YCTPONCTBO/IPUHTED

DJIEKTPOHHBIE CPeACTBA 00y4eHus!

1 | Dnektponnsle cpenctBa oOydeHus/MIHTepakTuBHBIE 1OCOOMS/OHIANH-KYpCHl (10
paszoenam pabouetl NPoOcpPaAMMbl)

JleMoHCTpauMOHHbIE Y4eOHO-HATJISAIHbIE TOCO0MSI

1 | KoMIJIEKT IOPTPETOB BEITMKUX XHUMHUKOB

2 | [lepuognueckas cucrema xumuueckux sneMenToB J[.M. Menneneesa

JlemoHcTpanmonHoe 000py10BaHue M MPUOOPHI I KaOMHeTa U J1a00paToOpuu

IIlTaTuB 1EMOHCTPALIMOHHBIN

Anmnapat 1151 TPOBEJAEHUS XUMUYECKUX PEAKIIAN

Annapar Kunna

HabGop my1st anekTponu3a JeMOHCTPAITMOHHBII

[TpuGop 1151 ONBITOB MO XMMHUU C IIEKTPHUECKUM TOKOM (J1aOOPaTOPHBIN)

AN DN |WIN|—

[TpuGop 17151 OKMCIIEHUS CIIMPTa HaJl METHBIM KaTaJln3aTOPOM
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7 ‘ pH-MeTpwI(Oonornumenvroe sapuamusroe obopyodosanue)
JlabopaTopHo-TexHOI0rHYecKOe 000pY/I0BaHHe 115l KA0MHeTa U JIa00paToOpun
1 | CniupToBka jabopaTopHas
2 | MarnuTtHas memanka
3 | Muxpockon nudpoBoi ¢ pyKOBOJCTBOM TOJI30BATENS M TIOCOOUEM TSI YUAIIUX CS
4 | HaGop mocy/sl AJ1sl peakTHBOB
5 | Habop mocy/asl ¥ IpUHAUICKHOCTEH U1 pabOThI C MAJTBIMHA KOJTMYECTBAMHU BEIIECTB
JlaboparopHasi xumHnuecKasi mocy/aa JJsi KaOuHera v jJadopaTopum
1 | KoMIuiekT ko0 1eMOHCTPAIIMOHHBIX
2 | Habop npoOOK pe3nHOBBIX
3 | lepexon cTeKJISIHHBIN
4 | 3a)xuM BUHTOBOU
5 | Ho3upyroriee ycTpocTBO (MEXaHUYECKOR)
6 | Kommuiekr nznenuii u3 kepamuku, ¢apdopa u asuca
7 | KommiekT noxek GapdopoBbix
8 | KoMmuiekT MepHBIX K0JI6 MaJIoro oobema
9 | KommiekT MepHBIX KOJI0
10 | KoMIJIEKT MEPHBIX IIWJIMHIPOB IJIACTUKOBBIX
11 | KoMmiekT MepHBIX UJIUHIPOB CTEKIISTHHBIX
12 | KOMIUIEKT BOPOHOK CTEKJISIHHBIX
13 | KommuiekT nuneTox
14 | KoMIIeKT cTakaHOB MJIACTUKOBBIX/CTEKJISIHHBIX
15 | KoMIIEKT cTakaHOB XMMHUYECKUX MEPHBIX
16 | KoMILIEKT CTaKaHYMKOB IS B3BEIINBAHU
17 | KOMIUIEKT CTYNOK € IECTUKaMU
18 | HaGop mmareneii
19 | Habop nunII€TOB
20 | HaGop yamek [letpu
21 | TpyOka cTekasHHAS
22 | IlpoGupka
23 | banka nmoJ peakTUBbI MOJTUITUIICHOBASI
24 | banka Mo peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIa C MPUTEPTON MPOOKOI
25 | Habop CcKIISTHOK JUIsl pAaCTBOPOB PEAaKTHBOB
26 | Ilanouka cTexyssHHAs
27 | HltatuB ams npoOUPOK
28 | KoMmiekT cpecTB 11l UHAMBUIYAJIbHOW 3alUThI
29 | CymusnbHas maHesb sl HOCY/bl
30 | ®uneTpoBasibHas  Oymara/QuiIbTpbl  OyMaKHBIE  (OONOJHUMENbHOE — BAPUAMUBHOE
obopyodosanie)
Mopenu (00beMHBIE M IVIOCKHE), HATYPAJIbHbIE 00bEKThI (KOJJIEKIMH, XHMHYECKHe
peakTuBbI) 1 Ka0uHeTa U J1adopaTopuu
1 | KoMmiekT Mojennell KpuCTAIUIMYECKUX PEIETOK
2 | Habop nnst MmojgenupoBaHusi CTPOCHUS OPraHNYECKHUX BEIIECTB
3 | HabGop mist MOfenupoBaHust SJIEKTPOHHOTO CTPOCHUSI aTOMOB
4 | KOMIUIEKT KOJUIEKITNH
5 | KoMmiekT XuUMHYECKUX PEaKTHBOB
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3.2. UnopmannonHoe odecnevyeHne peajau3amu NporpaMmmbl

OCHOBHBIE UCTOYHHUKHU:

1. I'ycea, E. B. Xumus mnsa CIIO: yuebno-meromuueckoe mocobue / E. B. I'yceBa, M. P.
3uranmmuna, /1. Y. Kynukosa. — Kazanp: KHUTY, 2022. — 168 c¢. — ISBN 978-5-7882-2792-
4. — Tekcr: osnexTpoHHbI // JlaHb: »IeKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/196096 — Pexxum noctyma: st aBTOpU3. MOTB30BaTEIICH.

2. YepuukoBa, H. FO. Xumus B noctynHoMm uznoxeHuu: ydeOHoe mocobue s crmo / H. O.
YepuukoBa. — 2-¢ usm., crep. — Cankr-IletepOypr: Jlans, 2023. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Tekcr: snexkrponHslii // Jlanb: anekrpoHHo-0nOMMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum poctyna: s
aBTOPU3. IIOJI30BATEIICH.

3.lllesuunpina, JI. B. Xumusa: ydge6noe mocooue / JI. B. IlleBnunpina, A. U. AnapHeB. —
Hosocubupck: HI'TY, 2023. — 92 c. — ISBN 978-5-7782-3345-4. — TekcT: 311eKTpOHHBIHN //
Jlanb: snexktpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/118505 (mara
obpamienust: 14.10.2023). — Pexxum foctyma: it aBTOpU3. MOJIB30BaTEICH.

4. baunos, JI. H. Xumus: yueOnux s CIIO / JI. H. bmunos, U. JI. Tlepdunosa, T. B.
CoxkonoBa. — 2-e u3sf., crep. — Cankr-IlerepOypr: Jlans, 2024. — 260 c. — ISBN 978-5-8114-
7904-7. — Tekct: »nekTpoHHbI // JlaHb: 35eKTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2023). — Pexum poctyma: ans
aBTOpU3. MOJIb30BATEIICH.

JlononHuTEbHBIE HCTOYHUKH:

1. JLM.IlycroBanosa, W.E.HukanopoBa Heopranumdeckas Xumusi, y4eOHHMK IJisi CTYIEHTOB:
CcpemHHuX PO ECCHOHAIBHBIX YUeOHBIX 3aBeieHu — M., u3a. dennkce, 2023 T.

2. Epoxun IO.M. Xumus: Y4eOHUK sl CpeqHUX NPO(ecCHOHATBHBIX Y4EOHBIX 3aBelICHHM
/FO.M.EpoxuH. — 16-e u3n., uctip. M nomn. — M.: M3narenbckuii ieHTp «Akagemusy», 2022.-384 c.
ISBN 5-7695-2591-6

3. T'abpuensn O.C., OctpoymoB U.I". Xumusi: [Tocobue ms moctynaromux B By3sl. — M.:JIpoda,
2023.

4. Tlocobue mo xumuu s camonoarotoBku / Ilox pen. B.H.Uepubimesa. PoctoB-na Jlony,
2024.

5. Xomuenko P.I1. Xumus: pis noctynaromux B By3bl. — 2-€ u3. — M.: Beiciias mikosa, 2023.
[Tepuoanueckue nznanus (0TEUECTBEHHBIC KYPHAIIBI):

[.Xumuss B mkone. HayuHo-TeopeTmdyeckuii W MeTOAMYECKHM KypHan. WM3maTenbcTBO
«IlenTxumnpecc»

2. Xumus. Y4eOHO-METONUYECKHH JKypHAJI I Y4YUTEICH XHMHH ¢ €CTECTBO3HAHUS.
Wznatensckuii oM «llepBoe ceHTAOps»

HuTeprer-pecypcsl:

1. MynpTumeana yueoHsiid kype «1C: ObpazoBaTenbHas KouieKius. Opranuueckasi XUMHUS

2. Mynbprumenua yaeOHsbIil kKype «1C: O6pa3oBaTenbHas koiuiekius. O0Imas 1 HeopraHudeckas
XUMUS

3. Mynbrumenua yueOHbIi Kypc «OTKpbITast XUMus 2.6»

4. JTuck «Xumud. DKCIpecCc-MOAroTOBKa K 3K3aMEHY»

5. Mynetumenua yueOHbIN Kypc «BupryanbHas 1abopaTopus»

6. Jluck «XuMust: MOJHBIN WILTIOCTPUPOBAHHBINA Kypc. Cepust mpoBepb ceds» 269

7. XuMus ¥ KM3Hb HAYYHO MOMYJSPHBIA JKypHaJI. DJIEKTPOHHAS] BEPCUSl HAYYHO-TIOMYJIIPHOTO
KypHana. http://www.hij.ru/

8. Kypc oprannueckoir xumuu 3a 10-i1 kmacc. IlocranoBka omnbiToB. Knaccel opraHmyeckux
COETMHEHUH, TECTUPOBAHUE. buorpadpun 3HaMEHUTBIX YUEHBIX.
http://formula44.narod.ruhttp://khimia.ril .ru/
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9. OmpIThl 1O HeopraHuuecko xumuu. OmnucaHust peakuuii, ¢Gororpaduu, crpaBoUHas

uHpopmarus. http://shnic.narod.ru/
10 Xumus g1 Bcex.

ONEeKTPOHHBIN

CIIPAaBOYHHK

http://www.informika.ru/text/database/chemy/START.html

HOJIHBINA XUMUH.

Kypc

11. Pacuernsle 3amauum mo xumuH. COOpPHUK pacyETHBIX 3aJady [0 HEOPraHUYECKOW H
OpTraHWYECKOW XMMHUHU JJisg paboThl Ha IIKOJBHOM chernkypce. http://lyceuml.ssu.runnet.ru/ ~

vdovina/sob.html

4. KOHTPOJIb n

OIIEHKA

OBI.HEOBPA3OBATE.JII)HOI71 JUCIHUIIJINHBI
KoHTposib u oOIleHKa pe3yJabTaTOB OCBOCHHS 00IIe00pa30BaTeIbHON AUCITUTIIMHBI

PE3YJIBTATOB

OCBOEHUA

PacKpbIBalOTCA Yepe3 JUCHUIUITMHAPHbBIE PE3YNIbTaThl, HAlIPaBICHHbIE Ha (HOPMUPOBAHHE OOIINX

U Ipo(hecCHOHANBHBIX KOMIIETEHIIUH 110 pa3/iesiaM U TeMaM CoJepkKaHus yueOHOTro MaTepuaia.

Oob6masi/mpogeccuoHanbHas

THI oleHOYHBIX

OEpEKITUBOTO MPOU3BOJICTBA, I3 (HEKTUBHO
JICCTBOBATH B UPE3BbIYANHBIX CUTYalUsAX

Pa3znen/Tema .
KOMIeTeHIHA MeponpusiTHii
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoQecCUOHANBHOMN IeITeTbHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 YcrHbIN onpoc
Tema 5.1-5.4 Pemenne pacu€THBIX 3a1a4
Tema 6.1 Haobmronenue 3a xoqgoM
Tema 7.1 BBIIIOJIHEHUS IIPAKTUKO-
Tema 8.1 OPHUEHTHPOBAHHBIX 3aJaHUI
OK 02. Mcnonp30BaTh COBPEMEHHBIE Tema 1.2, 1.4, [IpencraBnenue
CpEICTBA MOKUCKA, aHAIIN3A U 1.6,1.7 pe3yJIbTaToOB
UHTEpHpeTanuy HHPOpMaluu, u Tema 2.1,2.2 IPAKTUYECKUX U
UH(OPMAIIMOHHBIC TEXHOIIOTUH IS Tema 4.1, 4.2 1a00paTOPHBIX pabOT
BBITIOJTHEHH S 3a71a4 MPOdeCCHOHATBHOM Tema 5.2-5.4 [IpoBenenne XuMHUECKOTO
NeATEILHOCTHU Tema 6.1 JKCTIEPUMEHTA
Tema 7.1 Brinosninenue
Tewma 8.1 KOHTPOJIbHBIX
OK 04. 3ddextuHO B3aumoaeiicTBoBath | Tema 1.7 paboT 1o pazaenam
¥ paboTaTh B KOJUIEKTHBE M KOMaH/Ie Tema 2.1,2.2 AUCLUITHHBI
Tema 4.1,4.2 O1eHKa caMOCTOSATEIBHO
Tema 5.2-54 BBITIOTHEHHBIX 3aJaHUI
Tema 6.1 3amura penieHus Kec-
Tema 7.1 3aja4 (c yuetoMm Oyaymieit
Tewma 8.1 npodeccuoHanbHOM
OK 07. ConeiicTBOBaTh COXpPAHEHHUIO Tema 1.7 JIeATETbHOCTH)
OKpY>Karollen Cpebl, Tema 5.1 Breinonuenue 3aganuit
pecypcocOepekeHro, TpuMeHITh 3HaHus | Tema 8.1 MIPOMEKYTOUHOMU
00 M3MEHEHUH KIMMaTa, TPUHIIUITBI aTTecTaluu

33




