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[Iporpamma yuebHOM TUCHMITIIMHBI « XUMHUs» pa3paboTaHa HAa OCHOBE:

npukaza MuHucTepcTBa oopazoBanus U Hayku Poccutickoit @eneparuu ot 17.05.2012r. No413
«O0 yTBepXKIECHUH (eaepaTbHOro rocyIapCTBEHHOIO 00pa3oBaTENFHOIO 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 o0pazoBaHMsl, YTBEP)KICHHBIM NpHKa3oM MuHUCTepCTBa 00pa30BaHUS M HAYKU
Poccuiickoit ®enepanu ot 17.05.2012 No413»,

npukasa MuHucTepcTBa mpocBemeHus Poccuiickoir @eneparuu ot 23.11.2022 r. «O0
YTBEpXKIeHUH (efepaibHON 00pa30BaTeIbHON MTPOrPaMMBbI CPEIHETO 001IIeTr0 00pa30BaHUsY,

npukaza MunucrepcrBa npocseuieHust Poccuiickoit @enepanuu ot 28.04.2023 r. Ne 316
«YTBepkKAEHUN (erepaTbHOro TOCYJAapCTBEHHOTO 00pa30BaTEIbHOIO CTAHJApTa CPEIAHEro
npodeccuoHaabHOro oOpazoBaHus 1o mnpodeccun mo mnpodeccun 19.01.18 Anmapardmk-
OIepaTop MPOU3BOJCTBA MPOAYKTOB MUTAHUS U3 PACTUTEIBHOIO ChIPbS»,

«[Ipumepnoii pabouelt mporpamMmoii 00I1e00pa30BaTENbHON IUCHUIUIMHBI «XHUMUSA» IS
npo)eCCHOHANIBHBIX  00pa30BaTENIbHBIX OpraHu3aiuit», pexkomeHaoBaHHeix @OI'BOY I1O
«MHCTHTYT pa3BUTHs MpodecCHOHaTBFHOro 00pa3oBaHus», mpoTokoa Ne 6/2025 ot 18.04.2025
I.
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1. OBIIIASI XAPAKTEPUCTUKA NIPUMEPHOH PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJbHON JUCHUNIAHBI «XUMUS»

1.1. MecTo 1McUMIJIMHBI B CTPYKTYpe o0pa3oBaTtebHOM nporpammsbl CITO

Ob6meoOpa3oBatenbHas AUCIUIUIAHA «XHUMHUS» SBISETCA 00s3aTEILHON  4YacThIO
0011e00pa30BaTeIbHOrO IUKJIa 00pa3oBaTeNbHON mporpammsl B cooTBercTBUn ¢ ®T'OC CIIO
no mnpodeccun 19.01.18 AmnmapaTduk-orneparop IMPOU3BOACTBA IPOAYKTOB THTAaHUS U3
PacTUTEIBHOTO CBIPbS.

[Ipuknagnoit Momynb BKIOYaeT JABa pazgena. Pazgen 8 «Xumus B OBITY
u MIPOU3BOCTBEHHOMN NEeSATEIbHOCTH YeJI0BEKa peanuzyercs JUTSt BCEX
npodeccuit/CnenuatbHOCTe  METOJIOM  PEIICHUS KEHCOB, CBS3aHHBIX C OKOJOTHYECKOU
0€30MacHOCTBI0O W OIEHKOW TIOCIICJICTBUIA OBITOBOM M TPOU3BOJCTBEHHON IEATEIHLHOCTH,
COOTBETCTBYIOIICH OTpacisM Oyayiei npodecCuoHaIbHON IeITeTbHOCTH 00YyJaroITuXCsl.

1.2. Hean u niiaHupyemMble pe3yabTaThbl OCBOCHH S AUCHUNIHHBI

1.2.1. Hequ u 33724 AUCHUILIMHBI

Copep:xanue mporpaMmbl 0011€00pa30BaTeNbHON NUCHUIUIMHBI «XHUMHS HANpaBiIeHO
Ha JOCTHKECHHE CICAYIOIINX HeJIeH:
- dbopMHpOBaHHE CHUCTEMBl XHMHUYECKMX 3HAHMM KaK Ba)KHEHIIEH COCTaBISIONMIEH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpa, B OCHOBE KOTOPOW JIeKaT KIIOYEBBIE IIOHATHS,
(dbyHIaMeHTalIbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE W TTOHMMAaHUE
CYIITHOCTHU JOCTYITHBIX 00OOIICHUIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUSA U CTAHOBJICHUS;
— dbopMUpOBaHHE W PA3BUTHE MPEICTABICHUI O HAYYHBIX METOJaX TMO3HAHUS BEIIECTB U
XUMHYECKHX peaklUid, HEOOXOAUMBIX AJisi MPUOOPETeHUs] YMEHUUW OPHUEHTHPOBATHCS B MHpE
BEIIECTB M XHUMHMUYECKUX SIBJICHUM, HUMEIOIIUX MECTO B MPUPOJAE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XU3HU;
- pa3BUTHE YMEHHUH U CIOCOOOB  JESATENbHOCTH, CBSA3aHHBIX C  HAOIIOJCHHEM
U 00BSCHEHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOJII0ICHUEM MTPaBIII 0€30IaCHOTO 0OpaIICHUS C
BEILIECTBAMH.

3agaun AUCHUIIMHBI:
1) chopMUpOBaTh TTOHMMAHHUE 3aKOHOMEPHOCTEW MPOTEKAaHWS XUMHUYECKUX IPOILECCOB U
ABJICHUM B OKPYXAIOLIEH CpPEle, a TAKKEe MX CBA3b C LEJIOCTHOM HAay4yHOM KApTUHOM MUpa U

APYruMu €CTECCTBCHHBIMH HaAYKaAMMU,



2) pa3BUTh YMEHHUSI COCTaBIATH (OPMYIJIBI HEOPTaHMYECKMX U OPraHWYECKUX BEIIECTB,
YpaBHEHUS XUMHYECKHX pEaKIHid, OOBACHATh MX CMBICI, HHTEPIPETUPOBATH PE3yIbTaThI
XUMHUYECKHUX IKCIIEPUMEHTOB,
3) chopMUPOBATh HABBIKM MPOBEACHMS MPOCTEHIIMX XMMHUYECKHUX SKCIEPUMEHTATbHBIX
HCCJICOBaHUN C CcoOJoJeHreM TpaBui Oe3omacHOro oOpalieHusi ¢ BelecTBaMu U
71a00paTOpHBIM 000PYIOBaHUEM;
4) pa3BUTh YMEHUSI HAXOIUTh, AHAIM3UPOBATH M UCIOIH30BaTh HHPOPMAIIUIO XUMUIECKOTO
XapakTepa W3 pa3iIMyYHbIX HH(QOPMAIMOHHBIX MCTOYHUKOB, BKIIOYAas y4eOHYIO JHUTEpaTypy,
HayyHble MyOJIMKallMu U UHTEPHET-PECYPCHI;
5) chopMUpOBAaTh yMEHHS TPOTHO3HPOBATH IMOCIHEACTBHS CBOEH JEATENHHOCTH W
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MPOIECCOB, YUYUTHIBASI BO3MOXKHBIC
9KOJIOTHYECKHE U COLMaIbHbIe BO3CHCTBUS;
6) chopMUpOBaTh  TOHMMAaHWE  3HAYMMOCTH  JOCTIDKCHMM  XMMHYECKOM  HAyKH
U TEXHOJIOTUW AJIsI Pa3BUTHUS COLMATBHONW M MPOM3BOJACTBEHHOHN cep C yMEHHEM NPUBOAUTH
MPUMEPBI UX MPUMEHEHUS B PA3IUYHBIX cpepax KU3HU.

1.2.2. [lnanupyemMblie pe3yJbTaThl 0CBOCHUA 0011e00pa30BaTeIbHON TMCIUIINHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HayeHue oOmeOOpa3zoBaTelIbHAs JAUCHUIUIMHA «XUMHS» HMEeT Npu
dopmupoBanuu u pazputuu OK 1; OK 2; OK 4; OK 7 wu IIK, mnpeacraBmeHHBIX

B akTyanusupoBaHHbIX ®I'OC CIIO mo mpodeccum.



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
npo0yieMy, 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 pe3yJbTaThl M J0JKHbI 0TPAXKATH:
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




BHOCHTh KOPPEKTHUBHI B JIESTCIHLHOCTh, 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

aKTyaJIM3MpOBaTh 3a/avy, BBIIBUTATh THIIOTE3y €e
pCeIICHUA, HAXOAUTb APryMCHTBI IJid J0Ka3aTCIbCTBA
CBOWX YTBEP)KACHUH, 3a7aBaTh IMapaMeTpbl U KPUTCPHH
pelIeHus;

aHAJM3UPOBATh IOJNyYCHHBIE B XOJI€ PEIICHUS 3aJa4d
pe3yabTaThl, KPUTHIECKU OIICHUBATh UX JIOCTOBEPHOCTH,
MMPOTrHO3UPOBATH 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/1aud,  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,

IP6 03. chopMUPOBAHHOCTL  yMEHUW  BBISBIATH
XapakTepHble TPHU3HAKH W  B3aUMOCBS3b  HM3YYCHHBIX

HOHHTHﬁ, NPpUMCHATH COOTBCTCTBYIOIIIUC TIOHATUA TIpHU
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:

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

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

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

— OCO3HaHHE LIEHHOCTH HAay4YHOH JeITEIbHOCTH,
TOTOBHOCTE OCYIIECTBIISATh MIPOCKTHYIO u

HCCIIEA0BATENbCKYIO 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, CHCTCMAaTHU3allul0 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 Pa3lMYHBIX (popMaTax ¢ y4eTom
Ha3HaueHUs MHPOpPMAIMM M LEJIEBOH ayAuTOpHH,
BBIOMpas ONTUMalIbHYIO (opMy TIpencTaBleHHS U
BU3YyaJIM3alluu,

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

— BIQJCTh HABBIKAMH  pACIO3HABaHUS M 3AIUTHI
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 pe3yJabTaThl 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 MCIOJIh30BaTh MPEUMYIIECTBA KOMaHIHOH 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; JeHaTypauus
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 APYTHX JIOAeH Ha
OIIINOKH;

— pa3BUBaTh CIOCOOHOCTH IMOHUMATh MHUpP C MO3UIUU
JPYToro 4eaoBeKa.

peryasiTHBHbIMH

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 HAa COCTOSHHWE NPUPOAHOM M COLMAIBHON
Cpensl, OCO3HaHHE rJ100a1bHOTO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

— IUIAHUPOBAaHHE M  OCYILECTBICHUWE  JIEUCTBHM B

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

OKpY>Karolleu Cpele;

— yMeHue MIPOTHO3UPOBATh HeOaronpusTHbIC
9KOJIOTUYECKHE  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 IIEJIAX COXPAHEHHsS] CBOETO
30POBbSl U OKPYXKAIOLIEHd IPUPOJHOM Cpelbl; YUUTHIBATH
OMACHOCTh ~ BO3JCHCTBUS  HA  JKHUBBIE  OpTraHU3MBbI
ONpEACIECHHBIX BEUIECTB, IIOHMMAas CMBICI IOKA3aTems
MpEAEIbHON TOMYCTUMOW KOHIIEHTPALINH.
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KOMMYHHKAITHOHHBIX TEXHOJIOTHi B pelIeHuH
KOTHHUTHUBHBIX, KOMMyHI/IKaTI/IBHBIX nu OpFaHI/I?)aI_[I/IOHHBIX
3amay ¢ CcoOJoJieHHeM TpeOOBaHWM IPTrOHOMHKH,
TEXHUKH 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 JUCHUIINHBI U BBl y4eOHOH padoThI

Buna yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPaMMbl JHCIUIITHHBI 120
Conepxanue y4eOHOro Marepuaja 96
BT. 4.

TEOPETUYECKUE 3aHATHS 44
MPAKTUYECKUE 3aAHATHUSA 26
71a00paTOpHBIC 3aHATHUS 18
KOHTPOJIbHBIE pabOTHI 8
IIpodeccnoHaIbHOOPUEHTUPOBAHHOE  COAep:KaHHe  (Coaep:KaHMe 24
MPUKJIATHOT0 MOYJIfA)

BT. 4.

TECOPETUICCKUEC 3aHATUSA 7
MPaAKTUYECKUE 3aHATU 11
1abopaTOPHBIE 3aHATHS 6

IIpomexyTouHas aTrecTanus (3K3aMeH)
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2.2. TemaTn4yecKuii IJIaH U COJePKAHUE TUCHUILINHBI

HaumenoBanmue Conep:xanue yueOHOro Marepuasa (OCHOBHoOe U NpodecCHOHAILHOOPUEHTHPOBaHHOe), | O0béMm | DopmupyemMble
pa3aesioB M TeM Ja0opaTOpHbIE M MPAKTHYECKHE 3aHATHS, IPUKJIAJTHONH MOAYJ/Ib 4acoB | KOMIIETEHIUH
1 2 3 4
ConepxaHue y4eOHOro Marepuasa 96
Pasznea 1. Teopernueckue 0CHOBbI XUMUM 24
Tema 1.1. Coaep:xkanue yueOHOro MaTepuajia 2 OK 01
OcHOBHbIC XUMUYECKUC | XUMHUYECKUiT  d1eMeHT. ATOM. SIipo  aroma, W30TONbBL  DJIEKTPOHHAs  0OOJIOYKA.
NOHATUSA M 3aKOHBI, | JHEPreTHYECKUE YPOBHH, TOAYPOBHU. ATOMHBIE OpOUTaly, s-, p-, d- anemeHThl. OCOOEHHOCTH )
CTPOCHHUC aTOMOB |pacrpe/ieIeHUs] JJIEKTPOHOB 10 OpOUTANIIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
XAMHYCCKHX DnekTpoHHas KoHpuryparus atomoB. OCHOBHBIC XUMHUYECKUE 3aKOHBI
3JIEMEHTOB
[IpakTtuueckas padota Nel. «OCHOBHBIE KOJWYECTBEHHBIC 3aKOHBI B XUMHUU U PACUETHI IO
YPaBHEHUSAM XUMHUYECKHUX PEAKLIUII.
OTHOCUTENBHBIE aTOMHASI U MOJIEKYJIsIpHas Macchl. MounsipHast macca. KonnuecTBo BemecTsa. )
MaccoBast fons BemiecTBa. 3akoH ABoraapo. MomsipHblii 00beM Ta30B. OTHOCUTENbHAs
IJIOTHOCTB Ta30B. PacyeTsl 10 ypaBHEHUSAM XUMUYECKUX PEAKLNN C UCITOJIB30BAHUEM MACCOBOM
JIOJIM BEIIECTBA, 00beMa (HOpMaJIbHBIE YCIIOBHUS) ra30B, KOJIMYECTBA BEILIECTBA
Tema 1.2 Coaep:xkanue yueOHOro MaTepuajia 2 OK 01
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[Tepnonnueckuii 3akoH | [IpakTudeckas padorta Ne2. «M3ydyeHune nMepuoandecKux 3aKOHOMEPHOCTEH U UX B3aUMOCBSI3H OK 02
u [lepuoanueckasi | co CTPOEHUEM aTOMOBY.
cucrema xumudeckux | [lepmogmueckas cucrema xumudeckux annemeHToB .M. MenaeneeBa. CBsizb NEPUOANIECKOTO
3JIEMEHTOB . N. | 3akoHa u Ilepmogmyeckoil CUCTEMBI XHMHYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOpHUEH
MenneneeBa, UX CBSI3b | CTPOGHUST aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHUMHYECKHX JJIEMEHTOB,
c COBPEMEHHOU | 00pa3yeMbIX MMM MPOCTBHIX M CIIOKHBIX BEMIECTB MO TpymnaM u nepuogam llepuoamueckoit
Teopuen CTPOCHUS | CUCTEMbI. 3HAUYEHUE MEPHUOJMYECKOTO 3aKOHA M CHUCTEMbl XUMHUYECKUX 3jeMeHToB J[.U.
aTOMOB MenieneeBa B pa3BUTHU HayKH.
VYcTaHoBNIeHHE CBS3M MEXKIY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U MEPHOIUYECKUM
U3MEHEHUEM CBOMCTB XUMHYECKHUX JJIEMEHTOB U HX COEIUHEHHA B COOTBETCTBUU C
nojoxkeHueM  llepmoamdyeckod  CHUCTEMBL. Pemienne  mpakTHKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJlaHUi Ha XapaKTepU3alMI0 XUMHUYECKUX JJIEeMEHTOB «MeTtaimudyeckue /
HEMETAJUTMUYECKHE CBONCTBA XMMMYECKHUX DJIEMEHTOB B COOTBETCTBUU C UX D3JIEKTPOHHBIM
CTPOCHHEM U IIOJIOXKCHUEM B IIEPUOAUYECKOM CHCTEME XUMHUYECKHUX 3ieMeHToB /JI.1.
Meunpgeneesay
Tema 1.3. ConepxxaHue y4eOHOTro MaTepuaja OK 01
Crpoenue BemiecTBa u CtpoeHue BemiecTBa. XWUMHUYECKas CBS3b. BHIbI XUMHUYECKOW CBsI3H (KOBaJCHTHAS
NpUpoJa  XMMHYECKOH | yeromsipHast ¥ MOJSIPHAs, HOHHAS, METauTMuecKas). MexaHH3Mbl 00pa30oBaHHs KOBATICHTHOI
cBs3u.  MHOrooOpasue | xymuueckoii cBs3u (0OMEHHBIN U TOHOPHO-AKIIENITOPHBIN). BogoponHas cBsi3b. BalleHTHOCTS.
BEIIECTB DIIeKTPOOTpUIATeTLHOCTE. CTereHb OKucIeHns. IOHBI: KaTHOHBI B AHHOHBI
[IpaxTuueckas padora Ne3. «CTpoeHue BelecTBa U NPUPOAA XUMUYECKON CBSI3H.
JleMoHCTpanuss Monenell KPUCTAUTMYECKUX PENICTOK: WOHHOM (XJIOpHUJ HATpusi), aTOMHOM
(rpacdut u anmaz), MOJEKYJSIPHOM (YITIEKUCIIBIA Ta3, HOJ), METAIIMYECKON (HaTpuid, MarHui,
Meqb). Perenne npakTHYeCKUX 3aJlaHuii Ha COCTaBJICHUE DJIEKTPOHHO-Tpaduueckux (hopmyin
aeMeHTOB 1—4 nepruoaos
Tema 1.4. Copep:xxaHue y4e0HOro MmarepuaJja OK 01
Knaccudukanus, Knaccudukanus Heopranuyeckux BemiecTB. HoMeHKIaTypa HEOPraHMYECKHX BEILECTB OK 02
U HOMEHKIAaTypa | (OKCHABI, THAPOKCHABI, KHUCIOTHI, coiiu). BemecTBa MONEKYISIPHOTO U HEMOJEKYJISIPHOTO
HEOPTraHUYECKHUX CTpoeHHS. ArperatHble COCTOSHUS BemlecTBa. Kpucramnmdeckne M aMop(dHBIE BeIIeCTBa.
BEIIECTB 3aKOH TOCTOSIHCTBA COCTaBa BeELIECTBA. THMBI KPUCTANIMYECKUX PEHIETOK (aToMHas,

MOJICKYJIIpHAsi, WOHHAasg, METAJUIM4YecKas). 3aBUCHUMOCTb CBOMCTBAa BEIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKHI
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[TpakTuueckas padota Ne4. «HoMeHKIaTypa HECOPraHUIECKUX BEIIECTBY.

Pemienne mnpakTUyYecKuX 3alaHUN TO KIAacCU(PUKAWKA, HOMEHKIAType W XUMHUYECKUM
dbopMynaM HEOPraHMYECKHUX BEIIECTB PA3IUYHBIX KJIaccoB (yrapHblil ras, yrieKuciblid ras,
aMMMaK, rameHasi U3BeCTb, HeTalleHasi U3BECTh, MUTHEBAs CO/Ia U APYTUX): HA3BaHUS BEILIECTB
no MexayHapoanou (MIOITAK) unu TpuBHaTbHOW HOMEHKIIATYPE W COCTaBlieHHE (hOPMYITbI
XMMHUYECKHX BEILIECTB, OINpeesIeHHe MPUHAMIEKHOCTH K Kiaccy. [lowck mHpopmanmuu 1o
Ha3BaHUSM, HACHTU(DUKATOpaM, CTPYKTypHbIM  (dopmynaMm. AHaIU3  XUMHYECKOU
uHpOpPMaLIKK, MOJIy4aeMOM M3 pa3HBIX MCTOYHHMKOB (CPEICTB MAacCOBOM MH(OpMAIUH, CETh
WNuTtepHeT u npyrue)

Tema 1.5.
Tumesl
peaxkuuit

XUMHNYCCKHUX

Conep:xxanue y4e0OHOro MmaTepuaJja

Xumudeckas peakuus. Knmaccudukarus U THUIIBI XUMHUYECKUX PEAKIUH B HEOPTaHMUYECKOU H
OpraHMYECKON XUMHH. 3aKOHBI COXpPaHEHMsI MacChl BEIECTBA, COXPAHEHHS W IpeBpalleHus
SHECPTrrUn npu XUMHUYECCKUX pCakuuiax. OKUCIUTENHLHO-BOCCTAHOBUTEIBHBIE pcaknuuu
(YypaBHEHHS] OKHCIICHHUS-BOCCTAHOBIICHUS, CTEIIEHb OKHCIIEHUS, OKUCIUTENb U BOCCTAHOBUTED,
MponecCChbl OKUCJICHUA U BOCCTAHOBJICHH, Ba)XHEUIINE OKUCIUTEIN U BOCCTAaHOBUTCINU, MCTO
JIEKTPOHHOTO 0OayiaHca, 3JEKTPOJIN3 PACTBOPOB U PACIIaBOB BEILIECTB, OKHCIUTEIBHO-
BOCCTAaHOBUTCIIbHBIC pCaknnuun B mnpupozae, MMPOU3BOJACTBCHHBIX nmponeccax u
KU3HEJEATEIIbHOCTH OPTaHN3MOB)

JlabGopaTtopnas padota Nel «TUTIBI XUMHYECKUX PEAKITHIN.

HccnenoBanue THIOB (IO COCTaBY M KOJMYECTBY HCXOTHBIX M OOPa3YIOIIMXCS BEIIECTB) U
MPU3HAKOB XUMHUYECKHUX peakiuid. CocTaBIe€HHE YpaBHEHUM pEaKlIWil COEAUHEHHS,
pa3ioKeHus, 3aMelieHus, oOMEeHa, B T.4. pEaKUUil TOpPeHHs, OKHCICHHS-BOCCTAHOBJICHUS.
CocraBiieHHE W ypaBHMBAaHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUHUA METOAOM
3JIEKTPOHHOTO OanaHca. PacyeTHble 3a7auM Ha HAXOXKICHHWE OTHOCHTENBHON MOJEKYISIpHOU
MAacchl, OIPEAEIICHUE MACCOBOM O XUMUYECKHX AJIEMEHTOB B CJI0KHOM BEILIECTBE

OK 01
OK 02

Tema 1.6.
CxkopocTb
peaKkuuii.
paBHOBECHE

XUMHUYCCKHUX
XuMuueckoe

Conep:xxanue y4e0HOro MmaTepuaJja

CKOpOCTh peakluu, €€ 3aBHUCHUMOCTb OT pa3jIM4HbIX (PAaKTOPOB: IPUPOABI PEArupyroIInX
BEIIECTB, KOHILEHTPALUU PEarupyrolUX BELIECTB, TEMIEPATYPhl U IIOLIAAU PEAKLIUOHHOU
noBepxHOocTU. TeruioBble 3()(PEKTHl XUMMUECKMX PpeakUui: 5K30- M HHIAOTEPMHUYECKHUE
peakiuu. OOpaTumble peakuud. XUMHUYecKoe paBHOBecue. MDakTopbl, BIUSIONIME Ha
COCTOSIHUE XMMHYECKOIO PAaBHOBECHs (KOHLEHTpAllUs peareHTOB WM NMPOLYKTOB PEAKIIMU,
nasieHue, temneparypa). [puniun Jle [latense

OK 01
OK 02
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[IpakTtuueckass padora NoS. «BmusiHHMEe pa3nudHBIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOU
peaKIum».

Pemenne mNpakTUKO-OPHUEHTUPOBAHHBIX 3a/laHUi Ha aHaiau3 (AKTOpOB, BIMSIOMIMX Ha
M3MEHEHUE CKOPOCTH XUMUUYECKOU PEaKIMU. 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIMH OT
INPUCYTCTBHUS KaTallM3aTopa Ha MpUMEpPE Pa3JIoKEHHUsS MEpPOKCHIa BOJOPOJA C IMOMOIIBIO
AUOKCHUJIa MapraHiia W KaTaJla3bl. Pemienue MPAaKTUKO-OPUCHTHPOBAHHBIX 3aHaHHﬁ Ha
npuMmenenue npuHuuna Jle-lllarense Ans HaxoXKAeHUs HApPaBICHHUS CMEIIEHUS PaBHOBECUS
XUMHUYECKOH pEakuMd W aHamu3 (PAKTOpoB, BIMSIOUIMX HA CMEUICHHE XHMHUYECKOTO
paBHOBECHS

JlaGopatopHast pabota Ne2«l3ydyeHue 3aBUCUMOCTH CKOPOCTH XHMHYECKOM peakIuu OT
KOHIEHTPALlUU PEarupyroLIMX BELUIECTB U TEMIIEPATyPhD».

Tema 1.7.
PactBopsl, TEOpHUs
BIIEKTPOJIUTHYECKON

JUCCOIIMAIIMY U WOHHBIN
o0meH

Conep:xxanue y4e0OHOro MmaTepuaJja

PactBophl. Buabl pacTBOpOB MO CONEpPKAHUIO PACTBOPEHHOTO BEIIECTBA. PacTBOPUMOCTD.
Iloustue o AUCTICPCHBIX CHUCTCMaAX. Hctunueie n KOJUIOUAHBIC PACTBOPLI. MaccoBas O
BemecTBa B pactBope.llonsitue o BogopoanoMm nokaszarene (pH) pactBopa. DieKTpoauTHIecKas
Jucconuanus. CunbHble U cna6me OJICKTPOJIUTHI, HCOJICKTPOJINUTHI. PeaKI_[I/II/I HMOHHOT'O O6MeHa

JlaGopatopHas padbota Ne3 «[IpuroroBieHnue pacTBOpPOB».

[IpuroToBieHre pacTBOPOB 3aIaHHON MAacCOBOM J10JI€ PACTBOPEHHOI'O BEIIECTBA, IPOBEICHHUE
peakiuii HMOHHOTO OOMEHa, OIpelesieHHe Cpelbl pacTBOPOB BEIIECTB C  IOMOIIBIO
YHHUBEpPCAIbHOTO WHAMKATOpa (KHcias, HeWTpaibHas, IIeoyHasi). 3aJaHusl Ha COCTaBJICHHE
MOHHBIX peakiuil. Pemenne nmpakTHKO-OpPMEHTHPOBAHHBIX PACUETHBIX 3a/laHUil Ha PacTBOPBHI,
HCIIOJIb3YeMbI€ B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTH YeJIOBEKa

JlaGopaTtopHnast pabota Ne4 «Peakiuu ruaponn3ar.

HccnenoBanue cpeapl pacTBOPOB COJieH, 00Opa30BaHHBIX CUIBHBIMU U CIIA0BIMU MPOTOIUTAMH,
M WX peaKIuii C pacTBOpaMu IIeJIOYN M KapOoHata HaTpus. CocTaBiIeHHE PEaKIUid THAPOIH3a
coJsieit

JlaGopaTtopHnas padota Ne5 «MccnenoBanne JUCTIEPCHBIX CUCTEM.

Crpoennie u GakTOpbl YCTOWYMBOCTH JHUCTIEPCHBIX cucTteM. CTpoeHue Muneiisl. PaccenBanue
CBETa IPHU MPOXOXKJICHUH CBETOBOTO Iy4YKa Yepe3 ONTHYCCKH HEOAHOPOAHYIO cpeny (dddekra
Tunpans). IlpurotoBneHne ¥ H3ydeHHE CBOMCTB JAMCIEPCHBIX CHCTEM pa3HBIX BHJOB:
CYCII€H3HH, IMYJIbCUH, KOJJIOUTHOTO pacTBOpa. CpaBHEHHE CBOMCTB UCTMHHBIX U KOJIOMIHBIX
pPacTBOPOB, BHISIBIICHUE OCHOBHBIX Pa3IMUUil MEX1y HUMHU

OK 01
OK 02
OK 04
OK 07
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Konrtpoasnas padora 1

CrpoeHue BeliecTBa 1 XMMUYECKHE peakuuu (1o paszaeny 1)

Pa3nen 2. Heopranunyeckasi Xumust

18

Tema 2.1.
DU3NKO-XUMHYESCKHE
CBOMCTBA
HEOPraHUYECKUX
BCIICCTB

Conepxanue y4eOHOro MaTrepuaja

10

Meramnsl.  Ilonoxenune wmerauioB B Ilepuoanueckoil cHCTeME XUMHUYECKMX JJIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmme dunyeckue
cBoiictBa MeTauioB. CIulaBbl METAJJIOB. DJIEKTPOXMMUYECKUH PpsJl HANPSIKEHUN METAJUIOB.
XUMHYECKUE CBOMCTBA BAKHEUIITUX METALJIOB (HATPUU, KaJIM, KadbIllMi, MarHUi, aTFOMUHUH,
IIUHK, XpOM, XeJne30, Menb) M ux coenuHeHud. OOmmMe crocoObl MOTYYEHUS METalIoB.
[TpuMeHeHne MeTaJlJIOB B OBITY M TEXHUKE

Hemeramnsl. Ilonoxxenne HemetamwioB B llepmogmyeckoil cucreMe XMMHYECKHUX 3JIEMEHTOB
.. MenneneeBa u OCOOCHHOCTH CTpOEHHUsS aTOMOB. DU3MUYECKHE CBOWCTBA HEMETAJLIOB.
AnnmoTponusi HeMeTauIoB (Ha mpuMepe KHCIopoaa, cepbl, ¢pochopa u yriepoaa). XumMuueckue
CBOMCTBa W TPUMEHEHHWE BAXKHEHIIMX HEMETALIOB (TAJIOTE€HOB, CEpbl, a3ora, Qocdopa,
yriaepojga ©W KPeMHHs])) M WX COCIWHEHUN (OKCHIIOB, KHCIOPOJCOMEPKAIINX KHUCIOT,
BOJIOPOJIHBIX coeMHeHMH ). [[prMeHeHre BAXKHEUIIINX HEMETAIUIOB U UX COCTMHCHUN

XVMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX BEIIECTB (OKCUAOB, TUAPOKCUIOB,
KHUCIIOT, cojieil u ap.). I'eHeTHdeckasi CBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAJUISKAININX K
pa3IMYHBIM KJIaccaM. 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB MPOCTHIX BEILIECTB, BOJAOPOIHBIX
COETMHEHUH, BBICIIMX OKCHJIOB U THIPOKCHJIOB

[IpakTuueckas padora Ne6. « DU3UKO-XUMUYECKHE CBOMCTBA HEOPTAaHUUECKUX BELIECTBY.
CocraBieHUEe YpaBHEHUH XHUMHUYECKMX PEAKIUH C y4YaCTHEM MPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAJJIOB; OKCHUIOB METAJLIOB, HEMETAUIOB U
aM(OTEPHBIX IEMEHTOB; HEOPIraHUYECKUX KHCIIOT, OCHOBAHUN U aM()OTEPHBIX THIPOKCHIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérbl Macchl BeniecTBa UM 00bEMa ra30B M0 M3BECTHOMY KOJUYECTBY BEILECTBA, MAcce
wii 00bEMY OIHOTO M3 YYacTBYIOIIMX B PpEaKIUH BELIECTB, pacy€éTbl macchl (00bEMa,
KOJINYECTBA BELIECTBA) IMPOAYKTOB PEAKIMM, €CIM OJHO M3 BEUIECTB HMMEET IPHUMECH.
PemieHne nNpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUNM Ha CBOMCTBA, COCTaB, IIOJY4YEHHE W
0e30IacHOE  HCIHOJb30BAHME BAKHEMIIMX  HEOPraHMYECKUX BEIIECTB B  OBITY H
npodeCCHOHATBLHOMN EATENTFHOCTH YEIOBeKa

OK 01
OK 02
OK 04
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JlaboparopHas pabota Ne6 «CBoiCTBa METAJUIOB U HEMETAILIOBY.

HccnenoBanne (u3nuecknx W XUMHUYECKMX CBOWCTB METAUIOB M HEMETAIOB. PemieHue
HKCIIEPUMEHTANIbHBIX 3a/lay [0 CBOMCTBAM XWMHMYECKHUM CBOMCTBAM METAJLJIOB U HEMETAJIOB,
110 PaClO3HABAHMIO U MOJYYCHHUIO COCIMHEHU METAJUIOB U HEMETAJIJIOB

Tema 2.2.
Nnentudukanus
HEOPTaHUYECKUX
BEILIECTB

ConepxaHue y4eOHOro Marepuasa

[IpakTtnueckass pab6ota No7. «KadyecTBeHHbIE XHWMHYECKHE PEAKIUH, XapaKTepHBIE IS
OoOHapyXeHHSI HEOPTaHUIECKUX BEIIECTB (KATHOHOB M aHUOHOB)».

CocraBreHrue ypaBHCHHUM peakiuii oOHapyXkeHus KaTHuoHOB I-VI rpynm m aHWOHOB, B T.4. B
MOJICKYJISIpHOM W HMOHHOW Qopmax. Peakuumm oOHapyX eHHs HEOPraHMYECKHX BEIIECTB B
peaIbHBIX 00BEKTaX OKpYKaIoIIel cpebl

JlabGopaTtopHnas pabora Ne7 «nenTudukanus HEOPraHMIECKUX BEIIECTBY.

Pemenne skcreprMEHTAIBHBIX 337ay [0 XMMUYECKUM CBOMCTBAM METAJVIOB U HEMETAJUIOB,
[0 Pacro3HAaBAHUIO U TOJYYEHHUIO COEJUHEHHI METayuloB U HEMETaJIOB (B3aMMOJEWCTBHE
THJIPOKCUA ATFOMHHHUS C pPaCTBOPAMHM KHCJIOT U ILenouei, ). aenTudukaims HeopraHn4eckux
BeniecTB(kaTuoHoB [-VI rpynnm uinum aHMOHOB) C HCMOJIB30BAaHUEM HX (PU3UKO-XUMHUYECKUX
CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIUN.

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JlaGopatopnas pabGora Ne 7.1 «AHanmuTH4eckue peakiuu KaTHoHOB [-VI rpymm».
[IpoBeneHne KaueCTBEHHBIX PEaKLUi, UCIOIb3YEMBIX JJIs1 OOHAPY)KEHUSI KaTHOHOB | rpymmbl
(xamus1, HaTpHs, MarHus, aMMoHus), Il rpynmel Ha npumepe 6apus, III rpynmer — cBurIa, [V
rpynmnsl — amomuaus, V rpynnsl — keneza (II u III), VI rpynmer — Hukens. Onucanue
Ha0JI0/Ta€MBIX SIBJICHUM U COCTAaBICHNE XUMUYECKUX PEaKIUil.

2. JlaGopatopnas pabGora Ne 7.2 «AHamuTHuyeckue peakiuu aHuoHOB».IIpoBenenue
KaueCTBEHHBIX PEAKINUN, MCIIOIB3YEMBIX Il OOHApy>KeHHMsI aHMOHOB: KapOoHara, docdara,
cynedara, cynbduma, HUTpara, xiopuaa u Ap. Omnucanue HAONIONAEMBIX SBICHUN U
COCTaBJICHNE XUMUYECKUX PeaKIuil

OK 01
OK 02
OK 04

Tema 2.3.
IIpousBoacreo
HEOPraHWYECKHUX
BEILIECTB. 3HaueHue
U TPUMEHEHHE B OBITY
Y Ha IIPOU3BOJICTBE

Copep:xxanue y4e0HOro Mmarepuaja

OOue mpeacTaBieHUsT O MPOMBIIUICHHBIX CHOCO0aX MOMy4eHUS XMMHUYECKHX BEIIeCTB (Ha
npuMepe IPOM3BOJCTBA aMMHaKa, CEPHOM KHCIOTHI).UepHass M IBETHAs METaJUTyprusl.
[IpakTHyeckoe MpUMEHEHHE 3JCKTPOSU3a Ui IMOJYYSHHs INETOYHBIX, IMIEI0YHO3EMENIbHBIX
MeTaIoB W amoMuHHA. CTEKIO M CHIMKAaTHas MPOMBIIIICHHOCTh. [IpobiemMa 0TX0mOB M
O0OOYHBIX TPOAYKTOB

OK 01
OK 07
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[TpakTuueckas padota Ne§. «Heopranudeckass XuMusi B COBPEMEHHOM MHUPEY.

Pewienne nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPraHWYECKOM XMMHM B Pa3BUTHUU
MEAMIMHBI, CO3/JaHUU HOBBIX MaTepualioB (B  CTPOUTENIBCTBE U Jp. OTPaCisX
IIPOMBIIIJIEHHOCTH), HOBBIX MCTOYHHMKOB SHEPruM (AJIbTEPHATUBHBIE MCTOYHUKU DHEPIHH) B
perieHur poOIeM IKOJIOTHIECKOM, SJHEPTETHIECKOM U MUIIIEBOM 0€301MacCHOCTH

KonTtpoabHnas padora 2

CBoiicTBa HEOpraHMYECKUX BellecTs (110 pasaeny 2)

Pa3nen 3. Teopernueckue 0CHOBBI OPraHU4YeCKOH XUMHUH

Tema 3.1.
Knaccudukanus,
CTpOCHHE

u HOMEHKJIaTypa
OpI‘aHI/I‘IeCKI/IX BCIICCTB

ConepxaHue y4eOHOro Marepuasa

[IpenMeT opraHuYecKoOi XUMHHK: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B ITOTYYCHUH HOBBIX
BEIECTB M MaTepuasioB. Teopusi CTpOEHHs OpraHuueckux coequHeHuit A.M. bytieposa, eé
OCHOBHbIC TOJ0XKEHUsA. CTpyKTypHbIE (OPMYNIBl OpPraHMYECKHUX BelecTB. ['omosorus,
n3oMepus. XMMHUUYECKas CBA3b B OPraHUYECKUX COCIMHEHUSAX: KPaTHBIE CBSI3U, G- U T-CBA3U.
[lpencraBieHne o kiaccM(pUKALMKM OpraHUYECKUX BemlecTB. HoMeHknaTypa opraHMuYecKux
COEIMHEHUN (cucTeMaTHYecKas) W TPUBUAIbHBIE Ha3BaHUS BAXKHEHIIMX IpECTaBUTENIEH
KJIACCOB OPraHMYECKHUX BEUICCTB

[IpakTrueckas padota Ne 9. «HoMeHKIaTypa OpraHu4ecKuX BEIICCTBY.

OzHakomjieHHEe € o0Opas3llaMM OpraHMYEeCKMX BELIECTB M MaTepuallaMd Ha HUX OCHOBE,
MOJICTTMPOBAHUE  MOJIEKYJI ~ OpPraHWYeCKHUX  BEIIeCTB, HAOJNIOJCHWE W  ONHCAHHE
JEMOHCTPALIMOHHBIX OMBITOB M0 MPEBPALIEHUI0 OPraHWYEeCKUX BEIIECTB IpPU HarpeBaHUU
(nnaBnenue, odyrnuBanue u roperue). CocTaBiIeHHE MOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX
dbopMyn OpraHMYECKHX BEHIECTB OTHEJIbHBIX KJIACCOB, MCIONB3Ysl HMX Ha3BaHUS IO
CUCTEeMATUYECKON M TPUBHAIBLHOM HOMEHKJIAType (ITWUJICH, aleTWICH, TIUIEepuH, (EeHO,
dbopmanbieru], YKCycHasi KUCJIOTa, TIUIMH). PacdeTsl mpocreiieii hopMyibl OpraHuYecKon
MOJICKYJIBI, HCXOJIS U3 AJIEMEHTHOTO cocTaBa (B %)

OK 01

Pasznea 4. YriieBoaopo/abl

14

Tema 4.1.
YraeBogopoabl U UX
HPUPOJHBIE HCTOYHUKU

Conepxanue y4eOHOro Marepuasa

10

[IpenenbHble yriaeBOAOPOABI (QJIKaHBI):COCTAB W CTPOCHHE, TOMOJOTUUYECKHH psl. MeTaH u
9TaH: COCTaB, CTpOCHHE, (U3MUECKHEe M XUMHUYECKHE CBOWCTBA (peakiuu 3aMeIIeHHs U
TOpPEHUS ), HAXOXKACHNUE B IPUPOJIE, TOJTyYEHUE U IPUMEHEHHE

HenpenenbHble yriaeBoopo/b! (aIKEHBI, aTKAUEHBI, JIKHHBI).
AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUH psii. DTWIEH U MPOMUJIEH: COCTaB, CTPOCHHUE,
¢u3nueckue M XMMHYECKHME CBOMCTBAa (peakiMM TUIAPUPOBAHMS, TaJOTEHUPOBAHMS,

OK 01
OK 02
OK 04
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TUApPATAINH, OKHCICHUS U TTOJTMMEPHU3AIIHN ) TIOJIYYCHHE U IPUMCHCHHE.

Anxanuensl: Oyragues-1,3 u metunOyraaueH-1,3, XUMUYECKOE CTPOCHHE, CBOMCTBA (peaKius
MOJIMMEPU3AIK), TpUMEHEHUEe (UIsi CHUHTE3a TPHUPOJHOTO W CHHTETHYECKOro Kaydyka u
PE3UHBI).

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKHN psiA. AIETHUIIEH: COCTaB,
XUMHUYECKOe CTpoeHue, (U3MYeCKHe M XHUMHUYECKHUE CBOMCTBa (peakiuu TUIPUPOBAHMS,
TraJOTEHUPOBAHUS, THUIpaTallid TOPEHHs), TMOJydyeHWe W  NpUMEHEHHEe (MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHH JIJIsI CBAPKH M PE3KH METAJLIOB)

ApomaTHiecKue yrieBoJoposl (apeHsl). BeH30s 1 TOIyod: cocTaB, CTpoeHue, GU3NIECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIUU TAIOTEHUPOBAHUS U HUTPOBAHMS ), IOJTYICHUE U IIPUMEHEHHE.
TokcuuHOCTh apeHOB (BiIusHUE OEH30J1a Ha OpraHU3M 4esoBeka). ['eHeTndeckas CBSI3b MEXKAY
YIIEBOIOPOAAMH, TPHHAICIKAIINMHE K PA3ITUIHBIM KIacCaM.

[IpupoaHbIe CTOYHHUKHU YTIIEBOOPOA0B. [IpupoaHsbIii ra3 u nomytHbeie HeTsHBIC Ta3bl. HedTh
u e€¢ mpoucxoxaeHue. CrocoObl mepepaboTKu He(PTHU: NMEeperoHkKa, KpeKUHT (TepMHUYECKUi,
KaTaJIMTUYeCKui), Tmmponu3. IIpoaykTel mepepaboTku HepTH, UX TNPUMEHECHHE B
MPOMBINICHHOCTH ¥ B ObITY. KaMeHHBIN yroib M MPOIYKTHI €ro nepepaboTku

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YTJIEBOJAOPOIOB

Copep:xxaHue y4e0HOro MmaTepuaja

JlaboparopHas pabota Ne8 «CBoiicTBa yriieBOAOPOIOBY.

TpuBnanpHas U MeXAyHapoHas HOMEHKJIATypa, XMMUUYECKHE CBOICTBA, CIIOCOOBI MOTyYCHHUS
YII€BOAOPOAOB. MoaenupoBaHue MOJIEKYJI U XMMUYECKUX MPEBpAIICHUN YIIE€BOAOPOAOB (HA
IIpUMeEpe dTaHa, 3TUIICHA, alleTUICHA U JIp.) U TaJoreHoNnpon3BoAHbIX. KauecTBeHHbIE peakiuu
YIIEBOIOPOAOB PA3IMUHBIX KIacCoB (oOeciBedynBaHuEe OPOMHOM WM HOMHOM BOJBI, pacTBOpa
IIEpMaHraHaTa KaJlisd, B3aMMOJICHCTBHE aLETUICHA C aMMHA4YHBIM pacTBOPOM OKCHJA
cepebpa(1l)), kauecTBeHHOE OOHapYKEHUE YIIIepo/ia M BOAOPOAa B OPraHUYECKUX BEUIECTBAX.
[Tony4yenue sTUICHAa U3 3TaHOJA B JIAOOPATOPUHU M M3YYEHUE €r0 (PU3NYECKUX M XUMHUYECKUX
cBoiicTB. CocTaBiieHNE peaklMii IPUCOEINHEHUS U OKUCIIEHHs Ha IIpUMepe dTujeHa. Pemienne
pacUeTHBIX 3a[a4 ¢ UCIIOJIb30BaHUEM IUIOTHOCTH I'a30B IO BOJOPOLY U BO3IYXY

OK 02
OK 04

KonrtpoabHnas padora 3

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

Pasnen 5. Kucioponocoaep:kamme opranHnyeckue coeInHeHust

18

Tema 5.1.
Cnuptel. Genon

Copep:xxaHue y4e0HOro MmaTepuaja

[IpenenpHBIE OMHOATOMHBIE CHHPTHI (METAaHOA ¥ OJTAHOJN): CTpOeHHE, (U3UYECKUe W
XUMHYECKHE CBOICTBa (peakIMu C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPOJIaMH, TOpEHuE),

OK 01
OK 07
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npuMeHeHre. BogopoiHeie cBsI3W MEXAYy MOJIEKYJIaMu CIUPTOB. DOU3NOIOTHYECKOE EeHUCTBUE
METaHoJa U ATaHOJIa Ha OpraHU3M 4eJIOBEKa.

MHoroaromMHbie COUPTHI (ATUJICHTIIMKOIb U TIULEPUH): CTpOCHUE, GU3NYECKUE U XUMHUECKHE
CBOWCTBA (B3aMMOJICHCTBHE CO IIEJOYHBIMH METaJUIaMH, KaueCTBEHHas peakuus Ha
MHOT0aTOMHBIE CHUPTHI). PU3NONIOrHUECKOe IEHCTBUE HAa OpraHu3M uesoBeka. [Ipumenenue
[JIMLIEPUHA U STHIICHIJIUKOJIS.

®enon. CtpoeHre MOJEKYNbl, GU3MYECKHEe M XUMHUYECKHe CBOWcTBa (peHosa. TokCcHYHOCTH
¢enona, ero (hru3MoIOrNUIECKOe NeCTBUE Ha OPraHu3M dejoBeka. [Ipumenenune genona

Tema 5.2.
AJBLIETUIBL.

KapOoHOBBIE KHUCITOTHI.

Crnoxuble 3¢upbl

Copep:xxanue y4e0HOro MmaTepuaJja

Anpaerunpl U KeTOHBI ((OpManbAETHA, aleTaabIeTh, alleTOH): CTpPOeHUe, (U3MUECKUe H
XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCICHHS W BOCCTAHOBIICHHS, KAa4eCTBEHHBIC PEAKIIUH),
MOJTy4eHUE U IPUMEHEHHE.

OMHOOCHOBHBIC TIpeeTbHBIE KapOOHOBBIE KHCIOTHI (MypaBbHHAs M YKCYCHAs KHCIIOTHI):
cTpoeHHe, (GU3MUECKHEe H XHUMHUYECKHE CBOWCTBa (0OIIME CBOWCTBA KHUCIIOT, PEAKIUs
sTepuUKaIK), MOJNydeHHe ¥ npuMeHeHne. CTeapuHOBasT W OJIEMHOBas KHUCIOTBI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHUCIOT. MBUTa KaK COJU BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHnble 3(pupbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ MApOIN3 CI0XKHBIX 3GUpoB. Kupbl.
I'maponus sxupoB. [IpuMenenune xupoB. bruosorudeckas pojab KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrineBoanl

Conepxanue y4eOHOro Marepuasa

VYrneBonpl: cocTaB, KiacCH(pUKAIMSA YIIIEBOJIOB (MOHO-, M- W TOJUcaxapupbl). ['moko3a —
MPOCTEHIINN MOHOCAaXapuJl: OCOOEHHOCTU CTPOCHHUS MOJEKYJbl, (pU3UUYEeCKHEe M XUMHUYECKUE
CBOMCTBa TIIIOKO3BI (B3amMmojeicTBue ¢ ruapokcumom wmeau (II), okucienne amMMuavHBIM
pactBopoMm okcuna cepeodpa (I), BoccTaHoBineHWe, OpOXKEHHE TIIOKO3bl), HAXOXKICHUE B
NpUpOJie, MPUMEHEHUE TIIFOKO3bl, OMOJIOTHYECKas POJb B JKU3HEACATEIHPHOCTH OpTraHW3Ma
yenoBeka. orocunres. OpykTo3a Kak U30Mep TIIFOKO3bI.

Hucaxapunpl: caxaposa, MajbTo3a. BoccTaHaBluBarolMe W HEBOCCTaHABIMBAIOIIHE
nucaxapuibl. 'naponus qucaxapuioB. Haxoxaenue B pupojie 1 NpuMEHEHUE.
[Tonmucaxapuapl: Kpaxmaj, TJIMKOTeH U Ieumono3a. CTpoeHne MaKpOMOJIEKYyJ Kpaxmala,
IJIMKOT€HA W LEJUTIoN03bl. PU3MYECKUE CBOMCTBA Kpaxmalla M LEJUIIOI03bl. XUMUYECKUE
CBOICTBAa Kpaxmaja: THApPOJIU3, KA4eCTBEHHAs peakius C HOJ0M. XUMHUYECKHE CBOMCTBa
[EJUTIONO3BL: TUAPONIN3, TMOoxydeHue d(GupoB 1memwnono3bl. [loHaTHE 00 WMCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIHN MIEIK)

OK 01
OK 02
OK 04

Tema 5.4.

Conepxanue yueOHOro Marepuasa

OK 01
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DU3NKO-XUMHYESCKHE
CBOMCTBA
KHCJIOPOJ0COIEPIKALIUX
OpraHUYECKUX
COCTMHEHNN

[IpakTnueckas
COCIMHECHUI».
TpuBHnanbHas ¥ MEXIyHapOIHAs HOMEHKIATypa, XMMUYECKHE CBOWCTBA, CIIOCOOBI MOTydECHUS
CIUPTOB U (HEeHOJIOB, KAPOOHOBBIX KUCIOT M 3(UPOB, albIerua0B U KeToHOB. CocTaBiieHHE
CXEM peakIuii (B TOM YHCIIE MO MPEUIOKEHHBIM LIEMOYKaM MTPEBPALICHUIT), XapaKTEePU3YIOIIIX
XUMHUYECKHE CBOMCTBA KUCIOPOI0COIEPKAIINX OPTraHUYECKUX COSIUHEHHM

pabora NelO. «HomeHknaTypa KHCIOPOJOCOACPKAIIUX OPraHUYECKUX

[Ipaktuueckas padora Nell. «Xumudeckue U (U3NUECKHUE CBOMCTBA KHCIOPOIOCOAEPIKAIINX
OpPraHUYECKUX COCIUHCHHUSY.

[IpoBenenue, HaOMIOACHHWE M ONHCAHHE JAEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE CIUPTOB,
KaueCTBEHHBIC PEaKIMU OJHOATOMHBIX CHHPTOB (OKuciaeHWe dTaHona okcuaom wmeau(Il)),
MHOT'OAQTOMHBIX CIIUPTOB (B3aUMOAEUCTBUE ruuepuHa ¢ ruapokcunom meau(ll)), anpaernaos
(okucineHue amMMuadyHbIM pactBopoMm okcuga cepedpa(l) wum rugpokcumaom  menu(Il),
B3aMMOJEMCTBHE KpaxMaila C HOJJOM), U3yUYE€HUE CBOWCTB pacTBOpa YKCYCHOM KHCIIOTHI.
[lpakTuyeckoe  NpUMEHEHWE  STWIEHIIMKOJNSA,  IuuepuHa, (enHonma.  [IpumeneHue
dopmanbaeruia, aneTaibAeruia, yKCyCHOH KUCIOThL. Perenne sKkcnepuMeHTaIbHbIX 33/1a4 10
U3YYEHHIO (PU3MKO-XMMUYECKUX CBOMCTB KMCIOPOAOCOAEPKALINX OPraHUYECKUX COETUHEHUI

OK 02
OK 04

Pa3nen 6. A3oToconep:xanue OpraHnyecKue CoeJuHeHNs!

Tema 6.1.
AMMHEL.
AMMHOKHCIIOTEHI.
benkn

ConepxaHue y4eOHOro Marepuasa

AMWHBI: METUJIAMUH — MPOCTEUIITUN MPEICTABUTEh aMHUHOB: COCTaB, XMMHYECKOE CTPOCHHE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, HAXOXKECHUE B PUPOJIC.

AMHMHOKHUCIIOTH KaKk aM(oTepHble OpraHuveckue coeauHeHus. DU3nUecKue W XUMHUUYECKHE
CBOWMCTBA aMHHOKHCIOT(HA TpHUMepe TIuIMHA). buonormdeckoe 3HAYECHUE AMHHOKHCIIOT.
IMenTuael.

Benku kak mpuponHsie monuMepsl. [lepBuuHas, BTOpUYHAS U TPETUYHAS CTPYKTYpa OEIIKOB.
XUMHYECKUE CBOMCTBA OCIKOB: THAPOJIN3, ACHATYpaIlis, KAUeCTBCHHBIC PEaKIIMK Ha OCITKU

[IpaxTuueckas paboraNel2. «CBoicTBa a30TOCOAEPKAIUX OPTAHUYECKUX COCIUHEHHI.
dusnueckue M XMMUYECKHE CBOMCTBa aMUHOB (pPEakIMM C KHCIOTaMH M TOpPEHUs) U
aMHHOKHUCIOT (Ha mpuMepe riuuuHa). Habmonenue u onucaHue JeMOHCTPALIMOHHBIX OMBITOB:
JIeHaTypalus OeJIKOB PU HArPEBaHUM, LIBETHBIE PEAKIMH OEIKOB

OK 01
OK 02
OK 04

Pa3nen 7. BEICOKOMOJIEKY /IS PHbIE COCAUHEHNUSA

Tema 7.1.
ITnactMmaccsl.

Copep:xxaHue y4e0HOro MmarepuaJja

£ ™S

[Ipaktuyeckass pabora Nel3. «CuHTe3, aHaIM3 M KJIacCU(UKAIMS BBICOKOMOJICKYISIPHBIX

OK 01
OK 02
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Kayuyku. Bonokna

COCTUHEHUI

OCHOBHBIC TIOHSATHS XUMHH BBICOKOMOJICKYJISIPDHBIX ~COCIUHEHHWI: MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPU3ALNU, CPedHss MoJjeKynspHas macca. OCHOBHBIE
METOJIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COSTMHEHUHN — TOTMMEPHU3AIIHS U MTOJUKOHICHCAIIHS.
O3zHakoMJieHHE ¢ 00pa3laMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAaccC, KaydyKOB:
TTACTMACCHI (TIOJTUATHIICH, TOJUIPOIIIICH, MOJUBUHIIIXJIOPHI, TIOTUCTUPOI); HATYPaIbHBIA U
CHHTETUYECKHE Kaydyku (OyTaaueHOBBIM, XJOPONPEHOBBIM ¥ HW30MPEHOBBIN); BOJOKHA
(HaTtypanpHBIE (XJIOMOK, MIEPCTh, MIENK), MCKYCCTBEHHBIC (AllETATHOE BOJOKHO, BHCKO03a),
CHHTETHYECKHE (KalpOH U JIAaBCaH)

[Ipaktuueckast pabora Nel4. «['eHeTnueckass CBA3b MEXIY KiIaccaMH OPTaHUYECKUX
COCTUHEHUINY.

Pewenne nenoyek NpeBpallleHU HA T€HETUYECKYIO CBA3b MEXAY KJIACCaMH OPraHHYECKHUX
COCMHEHUN C COCTaBJICHUEM HAa3BaHW OPraHUYECKUX COCIWHEHUW MO TPUBHAIBHOM WIH
MEXIYHAPOAHOM CHCTEMAaTHYECKOW HOMeHKiarype. Pemenue pacyeTHeIX 3amad 1o
YPaBHEHHSIM PEAKLUH C y4aCTUEM OPIaHMYECKUX BEILECTB

OK 04

KonTpoJsbsHas padora 4

CTpyKTypa 1 CBOWCTBA OPraHMYECKUX BEIIECTB (110 pa3aenam 5-7)

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COIePKaHNeE (COleP:KAaHUE MPUKJIATHOTO MOIYJIs1)

24

Paznen 8. Xumusi B ObITY M IPOU3BOJACTBEHHOM 1€ATEILHOCTH YeJI0BeKa

Tema 8.1.
Opranuueckue BelecTBa
B KHU3HECACATCIIbHOCTH
YeJloBeKa.
IIpousBoacreo u
pUMEHEHUE
OpTraHU4YCCKUX BCIICCTB
B IIPOMBILIIIEHHOCTH

ConepxaHue y4eOHOro Marepuasa

[TpaBusia 3KOJIIOTUYECKHU II€IECO00Pa3HOrO MOBEACHUS B OBITY U TPYAOBOW AESITEIBHOCTU B
HEeNsAX COXPAaHEHHs] CBOETO 370POBbS M OKPY)KAIOLIEH MPUPOJHON Cpelbl, OMAaCHOCTb
BO3JCHCTBUS Ha JKUBBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTACIBHBIX KJIAcCOB
(yrneBogopoabl, CHUPTHI, (EHONbI, XJIOPOPraHMYECKUE MPOU3BOJHBIC, ANBJIETUIABI U Jp.),
MoKa3aTrenib MPeAeNbHO JOIMYCTUMON KOHIIEHTPALlMU U €T0 UCII0JIb30BaHUE.

Buoopranmnueckue coequnenus. [Ipumenenre u Ouoioruyeckast posib yriieBoaoB. OKucieHue
YII€BOJIOB — UCTOYHUK DHEPIHH KUBBIX OpraHu3MoB. OOIacTH NMPUMEHEHHs] aMUHOKHUCIOT.
[IpeBpamenus OenkoB MUy B opranusMe. buonornueckue Gynkiuu Oenkos. buonornueckue
GbyHKIMH )XKUPOB. PoJIb OpraHnyecKkoi XMMUHU B PEIICHUH MPOOJIEM MMUIIEBON O€30MaCHOCTH.
HyxiienHoBbIe KUCIOTHI: cocTaB U cTpoeHue. CtpoeHue Hyki1eoTus0B. CocTaB HYKJICHMHOBBIX
kucyoT (JJHK, PHK). Ponps HykJIIeMHOBBIX KHUCTIOT B JKU3HEACATEIHHOCTH OPTaHU3MOB

OK 01
OK 02
OK 04
OK 07
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[IpakTtuueckas pabora Nel5. «[Ipou3BOACTBO M NPUMEHEHHE OPTaHUYECKHWX BEIIECTB B
IMPOMBIINIJICHHOCTH)).

[Ipou3BoacTBO MeTaHouIa, iepepadboTka HedTH. [TomMdITHIIEH KaKk KPYITHOTOHHKHBINA MTPOTYKT
XUMHUYECKOro npoussojacrsa. [Ipumenenue stuiieHa. [Ipon3BoaCTBO U IPUMEHEHNE KaydyKa U
pe3unbl. CHHTETHYECKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTpOEHHE, CBoMCTBa. [IpakTHueckoe
HCIIOIb30BaHNe BOJOKOH. CUHTETHYECKHUE IUIEHKU: H30JiAud Ojid MpoBOOOB, M€M6paHBI JJIA
ONPECHEHHUS] BOJIbl, 3allUTHBIC IIJICHKH MJII aBTOMOOWIEH, IUIACThIpU, XHUPYpPrUUYEcKue
noBsa3ku. HoBbIe TEXHOJIOTHHI I[aHBHeﬁmeFO COBCPUHICHCTBOBAHUS ITOJIUMCPHBIX MATCPUATIOB

Tema 8.2.

Xumudaeckue
TEXHOJIOTHH

B IIOBCEIHEBHOMI
U 1npodeccHoHaTbHON
JeITEeILHOCTH YeJIoBeKa

Conepxanue yueOHOro Marepuasa

Ponp xumuu B 00eCreYeHHHM JKOJOTUYECKOW, SHEPreTUYeCKOW M THINEBOH Oe30MacHOCTH,
pPa3BUTHU  MEAWIIMHBI, CO3JaHUU HOBBIX MaTepuajoB (B 3aBUCHMOCTH OT BHUJA
po(heCcCHOHATBEHOM JIEATEIHHOCTH ), HOBBIX UICTOYHUKOB YHEPTHH (ATbTEPHATHBHBIC UCTOYHUKU
sHepruu). [loHsATHE O HAyYHBIX METOJax IIO3HAHHMS BEIIECTB M XUMHUYCCKUX PEAKIIHM.
[IpencraBnenuss 00 OOMIMX HAayYHBIX MPHUHIMUIAX MPOMBIILICHHOTO MOMYYEHUS BaKHEUIINX
BeIECTB (Ha MpUMEpPax MPOU3BOJCTBA aMMHaKa, CEPHON KHCIOThI, METAHOJIA).

YenoBek B MUPE BELIECTB, MATEPUAIOB U XUMUYECKUX PEAKIIUN: XUMHUS U 3I0POBbE YEIOBEKA!
npaBuja O€30MacHOTO0 HCIOJIb30BAHMS JIGKAPCTBEHHBIX TIPEMaparoB, OBITOBOM XWMHUHU B
MOBCETHEBHOM KU3HU. bpITOBass XuMHUECKasi TpaMOTHOCTD

[Ipaktuueckass padora Nel6. «lIpuMeHeHHEe XUMHUYECKUX BEIIECTB M TEXHOJOTHH C y4eToM
Oynymuiei mpodecCuOHATBHOM AeSITEIIBHOCTIY.

Pemenne keiic-3amad Mo TeMaM: NHILEBbIE MPOAYKTHI, OCHOBBI PallMOHAIBLHOTO MHUTAHUS,
BaXHEHIINE CTPOUTENbHbIE W KOHCTPYKLHMOHHBIE MaTepuaibl, CeJIbCKOXO03SHCTBEHHOE
IPOM3BOJICTBO, KPACKU, CTEKJIO, KepamMHKa, MaTepHajbl JJs 3JIEKTPOHUKH, HaHOMAaTepHabl,
TEKCTUJIbHBIE BOJIOKHA, MCTOYHHKU SHEPruu, OpraHUYecKHe M MUHEpajbHble YI0OpeHwUs,
JIeKapCTBEHHbIE U KOCMETHUECKUE TMpenapaTsl, ObITOBAs XUMUsI, MAaTEPHAJIbl U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

3ammra: IlpencraBieHue pe3ynbTaTOB pelIeHUS Keiic-3ajau B ¢GopMe MHUHHU-IOKIAa
(moryckaercst HCTIONb30BaHKUE TpadUUECKUX U MPE3CHTAIIMOHHBIX MaTEPUAJIOB)

OK 01
OK 02
OK 04
OK 07

Paznen 9. UccienoBanue U XMuMHUYeCKUI aHAJIU3 00beKTOB OMochepbl U TeXHOCPepbI
Pa3nen 9.1. UcciienoBanne 1 XMMHYECKHI aHAJIN3 00beKTOB Onocdepbl

18

Tema 9.1.1.

‘Couepma}me y4eOHOro MaTepuaJa

OK 01
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OcHOBBI  JTaOOpaTOPHOU

JlabGopaTtopnast pabota Ne9.1.1 «OcHOBBI Ta0OpPaTOPHOIN IPAKTUKH.

Eg?((;epclzii OHAJBHEIX B JlaGopaTtopHasi mocyaa M XUMHYecKHe peakTuBbl. OCHOBHBIE JTa0OpaTOpHBIE OIEPALUH.
11aGopaTOpHsIX JIabopatopHoe oOopynoBaHue. TexHHMka 0e30maCHOCTH M IpaBuia pabOThl (MOBEIEHHSA) B

naboparopuun

[IpakTtuueckas padora Nel7.1.1 «OkcnepuMeHTaNbHAs XUMUS: pPacyeThl, aHAJIU3 JIAHHBIX H

NPEJICTAaBICHUE PE3YJIbTATOBY.

BeinosnHeHne THUIOBBIX pacueTOB MO TEMATHUKE SKCIEPUMEHTa (BBIXOJ MPOAYKTAa peakiuH,

Macca HaBecKd, oObeM pactBoputens). OOpaOoTka [daHHBIX, aHaIM3 M OLEHKa uX

JIOCTOBEPHOCTH  (BBIUMCIIEHHE  CPEIHEro  3HA4YEeHUS  HKCIEPUMEHTAIbHBIX  JaHHBIX,

norpermHocTh). IlpeacraBienne pe3yabTaToB SKCHEPUMEHTa B Pa3in4HOM (opme (Tabiuna,

rpaduk, OT4ET, JOKIAI, TPE3CHTAIINS )
Tema 9.1.2. Conep:xxanue y4e0OHOro MmarepuaJja OK 01
XAMUYECKHH aHan3| Knaccnukanus npo0 BOJbI IO BUAY U HA3HAUEHUIO, UCXOJS U3 €€ XUMUYECKOr0 COCTaBa. OK 02
mpob BOIEI OpraHonenTHyeckre CBOMCTBA (3amax, MPO3pPavyHOCTb, LBETHOCTb, MYTHOCTb) BOJIBI. OK 07

Kucnornocts u menounocts Bojbl. pH cpenbl u Meroasl ee onpeaenenus. KecTkocTb BOJbI U
MeToabl ee onpeneneHus. CymHoCcTh METOAA TUTPOBAHMSL.

Buapl xecTkocTH BObI (BpeMEHHAs M TOCTOsIHHAS ). JKeCTKOCTh BOJIbI KaK IPUYMHA BBINAICHUS
0CaJIKOB WJIM 00pa30BaHUsl COJCOTIOKEHUHN, UMEIOIINX MECTO B OBITY M Ha IPOU3BO/JICTBE.
CocraB coiield, BBI3BIBAIOLIUX KECTKOCTh BOJBI. XHWMHUYECKHE IMPOILECCHl, YCTPaHSIOLINE
JKECTKOCTh BOJbl. YPaBHEHHS XMMHYECKHUX PpPEAKUUN, WUIFOCTPUPYIOIIUX MPOLECCHI,
MPOUCXOJISIINE MPU YCTPAHSHHUH JKECTKOCTH. Y CTPAHCHHE BPEMEHHOU jKeCTKOCTH OBITOBBIMU U
XUMHYECKUMHU crioco6amu. CriocoObl yCTpaHEHUs MTOCTOSIHHOM JKECTKOCTH

[Tpaktrueckas padora Nel7.1.2 «KoHueHTpalust pacTBOPOBY.

CriocoObl BBIpRKEHHSI KOHIICHTPAIIMM PACTBOPOB: MAacCOBasi JOJII PACTBOPEHHOTO BEIIECTBA,
MOJIIpHasT M MOJIJbHAs  KOHUEHTpanuu. Tutp pactBopa. PemieHne  mpakTHKO-
OPHUEHTUPOBAHHBIX TCOPETUYECKUX 3aJAHUM HA pacdyeT KOHUEHTPALU 3arpsA3HAIOIINX BEIECTB
U UX CpaBHEHHE C MPEJeTbHO TomycTUMbIMU KoHIeHTpanusimu (ITJ1K)
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JlaboparopHuas pabota Ne9.1.2 «MccnenoBanne XMMHUECKOTO COCTaBa MPOO BOIBI».
JlaGopatopHasi paboTa Ha BEIOOP:

1. JTaGoparopnas padota Ne9.1.2.1 «OuncTka BOJbI OT 3arpsi3HeHHI». VICTIOIb30BaHNEe METOI0B
¢GrIbTpOBaHMS U aaCcOPOLMU A OTJCNICHUS 3arps3HEHH B HccieyeMoi mpooe Bo bl Beibop
METO/Ia OYUCTKHU B 3aBUCUMOCTH OT BHJa 3arpsizHeHus. CpaBHeHHE 3(PPEKTUBHOCTH Pa3IMUHbIX
METOJIOB OYHCTKH BOJbI B Pa3HBIX YCIOBUSAX (B 1a00OpaTopuu, B JIOMAIIHUX U TOJEBBIX
YCJIOBHSIX).

2. Jlabopatopnas padota Ne9.1.2.2 «Onpenenenne pH Boasl u ee KUCIOTHOCTHY. OmpeneseHne
pH cpeasl ¢ momoipi0 yHHMBEpCAIbHOIO HHAMKATOpa. lcrosib30BaHME THUTPOBAHUS IS
orpeneneHuss KUcIoTHOocTH. OmperneneHue oOIIeld KHUCIOTHOCTU BOJBI, pacueT CBOOOIHOM
kucioTHOCTH. OmpeneneHue oOmeld u cBoOomHON menoyHocTH. COCTaBJICHHE YpaBHEHUM
peakuuid, MPOTEKAIOMMX TPU ONPEACTCHUN KHUCIOTHOCTH/ INEJIOYHOCTH TPOoO BOJBL
YcraHoBieHue crnoco0OB HMCMONIb30BaHUS HUCCIEIOBAaHHBIX MPOO BOMABI B KU3HEIACSATENbHOCTH
YeJI0BEKa, HA OCHOBE MOJIYYEHHBIX JJAHHBIX O COCTABE.

3. JlaGopatopHas pabora Ne9.1.2.3 «OmpeneneHne 3KECTKOCTH BOIbI W CIOCOOBI €e
YCTPAHEHUS».

CrniocoObl ycTpaHEeHHsS! BCEX BHUAOB JKECTKOCTH B 3aBUCHUMOCTH OT COCTaBa COJIEM KECTKOCTH.
Pemenue skcriepuMeHTanbHONW 3a/ladyd Ha BBIABIECHUE BPEMEHHOW U IMOCTOSHHOM YKECTKOCTH
Bo/bl. OlleHKa BEPOSITHOCTH YCTPaHEHUS BCEX BHUJIOB )KECTKOCTH B IOMAIIHUX YCIOBUSIX

Tema 9.1.3.

XUMUYECKUN KOHTPOJIb

KadyeCcTBa
NUTaHUuA

IPOAYKTOB

Conep:xxanue y4eOHOIro MmaTepuaJja

KadecTBeHHBII XMMHYECKUH COCTaB MPOAYKTOB NuTaHUsA. BemectBa, damscudumupyromme
MNPOAYKTHI TIMHUTAaHUA, W BCIICCTBA, 3arpsA3HAOIUC TMPOAYKTHI I[MUTAHUA. Onpez[eneHHe
3arpsI3HSAIONIMX XMMUYECKUX BEIIECTB B MPOAYKTax MUTAHMs, OIpeIeJeHHE BEIIEeCTB, HE
3asABJICHHBIX B COCTABC IMPOAYKTOB MMUTAHUS.

[Ipaktuueckass padora Ne 17.1.3«OpraHuueckue ¥ HEOpPraHMYECKUE BEIIECTBA, BXOMALINE B
COCTaB NMPOJYKTOB MUTAHUS».

Omnpenenenue coctaBa OJi0J Ha COAEp)KaHWE MaKpO U MHUKpPO3JIEMEHTOB. M3yuenue
IPEUIOKEHHBIX IpernojaBaTeneM ONrof Ha MpeAMeT XUMHUYECKOrOo COCTaBa, OIpEesIeHHE
JI0JIeH OT CYyTOYHOW HOPMBI MAaKpO U MHUKPORJIEMEHTOB B YKa3aHHOM OJIIOIC.

Pemienune npakTHKO-OpHEHTUPOBAHHBIX 337a4 110 KYJIMHAPHON TeMaTHKE pa3IMYHbIX TUIIOB

OK 01
OK 02
OK 07
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JlabopaTtopHnas padota Ne 9.1.3 «MccnenoBaHre XMMHYECKOTO COCTaBa MPOAYKTOB MTUTAHUS».
JlaGopatopHasi paboTa Ha BEIOOP:

1. Jlabopatopuas pabGora Ne 9.1.3.1 «OOHapyxeHHE HHUTPATOB B MPOAYKTaX IHUTAHUI.
HccnenmoBanne MarepwalioB IMONTYKOJIHMYECTBEHHBIM METOJOM OMPEICIICHUS HUTPATOB C
UCIONIb30BaHNEM Ju(eHWIaMUHa (KOPHEIUIOAbl OBOLICH, JIUCThS M KOUYEpbDKKA KamyCThl,
w1076l (PPYKTOB). AHAIHM3 YPOBHS 3arpsi3HEHUS HUTPATaMU 110 MHTCHCUBHOCTU OKPAIIUBAHUS
MPOJYKTOB PEAKIUU.

2. Jlaboparopnas pabora Ne 9.1.3.2 «lccrnemoBaHue NpPOAYKTOB NHUTAHUS Ha HAIWYHE
yriaeBonoBy». lMccienoBaHre MOJIOUHBIX NPOAYKTOB Ha Haiuuue Kpaxmana. MccrmemoBanue
MPOJYKTOB HA HATMYHE TITFOKO3BI

Tema 9.1.4.
XUMHYECKUH
po0 MOYBHI

aHaJin3

Conepxanue y4eOHOro Marepuasa

Knaccudukanus mnoyB 1o BHUAy W Ha3HAUYCHHIO, HCXOAS M3 XUMHUYECKOTO COCTaBa.
WNnentuduxanus npoObl MOYBBI MO €€ XMMHYECKOMY COCTaBy, ONKCAaHUE BO3MOXHOCTEH ee
npuMeHeHHus. TpeOoBaHUS K KadyecTBY IIOYBBI DPA3IMYHOTO HasHaueHus. OmnucaHue
0COOCHHOCTEH MCIOIB30BAHUS [TOYB B 3aBUCUMOCTH OT THUIIOB, CIIOCOOBI yIyUIICHHS KauecTBa
IIOYB B 3aBUCUMOCTH OT Ha3HAYECHHUS.

OO6nacT HCMONB30BaHUSI OPraHUYECKHX YIAOOpPEHHH B 3aBUCHMOCTH OT KayeCTBEHHOI'O
coctaBa. OnucaHne OpraHMYeCKUX yIOOpeHU M MX NMPUMEHEHHUE B 3aBHCHUMOCTH OT COCTaBa
MIOYBBI U €€ PA3HOBUIHOCTH

[Ipaktuueckass pabora Nel7.1.4. «CocrtaB, Ha3HaUeHHE U TPUMEHEHHUE MHHEPATBHBIX
yI100peHuit».

Ob6nactu HazHayeHHs (MPUMEHEHHS) MOYBBI, UCXOJS M3 KAaUeCTBEHHOTO M KOJIUYECTBEHHOIO
cocTaBa. AHamus HOpMaTHBHOﬁ AOKYMCHTAIUH. Ponsb HCOPTaHUYCCKUX BCHICCTB B KaUCCTBC
MUHEPAIbHBIX yH0OpeHui, ymaydmuresaed mouBbl. COoCTaB MHHEPAIBHBIX YIOOPEHHH MU HX
IMPUMCHCHUC B 3aBUCHMOCTHU OT COCTaBa IMOYBBI U €€ PA3HOBUIAHOCTH. Bs3anmocBs3s cocraBa
ynoOpeHuit 1 X BIMSHUS Ha BET€TaTUBHbBIE CBOWCTBA U TUIOJOHOIIEHNE PaCTEHUI

OK 01
OK 02
OK 07
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JlabGopaTtopnas pabota Ne 9.1.4 «MccnenoBaHue XMMHUYECKOTO COCTaBa MPOO TOUBBI».
JlaGopatopHasi paboTa Ha BEIOOP:

1. JlaGopatopnas pabora Ne 9.1.4.1 «OOnHapyxkeHHEe HEOPraHWYECKUX TMpUMEced B
npobax».JlpuroroBiaenne mnpoObl TOYBBI JUII  HCCIEAOBAHUS KUCIOTHOCTH/IIEIOYHOCTH,
HeOpraHuyeckux 3arps3HeHuid. OOHapyKeHHE XJIOPHA- U CyIb()aT-nOHOB B TPOOE IMOYBHI.
CocraBnenue ypaBHEHHH peakuuii oOHapyxeHus. CpaBHEHHE MOJTYYEHHBIX IOKa3aTeJel C
HOPMATHBHBIMH (CIPABOYHBIMH ) 3HAYCHUSMU.

2. Jlabopatopuas pabota Ne 9.1.4.2 «Ompenenenue pH BOAHON BBITSKKH TOYBHI, €€
KHUCJIOTHOCTH U I1eJ0YHOCTU».ccaenoBaHue BOAHBIX BBITSXKEK 00pa3lioB FOTOBBIX MOYBEHHBIX
cMeceil (s pasHBIX THUMOB pacteHuil). Onpenenenne pH TOYBBI € HWCMOJIB30BaHUEM
uHAuKaTopoB. OIleHKa THUIOB MOYB B MPEICTABIEHHBIX 00pa3uax (CHJIbHOKHUCIAS, KUCHasd,
cimaboKucIas, HeHTpaabHas, MeI0YHAS )

Tema 9.1.5.
HccnenoBanue 00LEKTOB
o6uocdepsl

Conepxanue y4eOHOro Marepuaja

Y4eOHOo-HCcCIeI0BaTEIbCKUI MTPOEKT B 00JIACTH HCCeNoBaHUS 00BEeKTOB Ouocdepsl. O630p
TEM y4eOHO-HCCIIEIOBATEIIbCKUX MPOEKTOB. AJTOPUTM BBINOJHEHHS TpoekTa. OmnpeneneHue
npoOJieMbl HcclieoBaHus. MeToIbl OMCKa, aHanu3a U 00paboTku MH(OpMAIIUK O TIPOEKTE B
pa3IMYHBIX UCTOYHUKAX

[Ipaktuueckass pabora Nel7.1.5. «WccnenoBanme o00OBEKTOB OWochepbl ¢ ydeToM
po(hecCHOHANTLHOM HAMIPABICHHOCTH

O06ocHOBaHHME aKTyaJIbHOCTH BBIOpAaHHOM TeMbl. BrisiBiIeHHE MpoOsieMbl HccienoBanus. Beroop
O6I>CKTOB 1 METOJO0B HCCIICAOBaHUS. ITocTanoBka Heﬂeﬁ M 3a1a4 UCCIICAOBaHUS. OHpGI[eJIeHI/IC
IPOAYKTa uccienoBanus. OnpeaesieHre dTanoB U COCTABICHUE TJIaHA UCCIICTOBAHMS.

3ammra mnpoekrta: IIpencraBieHue pe3yabTaTOB BBINOJHEHUS Y4eOHO-HCCIIEAOBATEIBCKUX
MIPOEKTOB (BBICTYIUICHHUE C MPE3eHTAIEH )

JlaGopaTopnass pabora Ne9.1.5 «lccnemoBanue mNpemasioKEHHOTO OOBEKTa HAa KHUCIOTHOCTD,
IEJIOYHOCTh, XMMUUECKHUI COCTaB (3arpsA3HUTENN, MAKPO- U MUKPO3JIEMEHTBI)».

O6paboTka pe3ynbTaToB uccienoBanus. ONeHKa KauecTBa UCCIENYyeMOT0 00bEeKTa, HCXO U3
pPE3yNIbTaTOB XUMHUUYECKOTO aHATTN3a

OK 01
OK 02
OK 04
OK 07

IIpomMe:xyTouHasi aTTecTAUs MO TUCIHUILIMHE (PK3aMEH)

Bcero

120
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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 TperogaBanus 00IIe00pa30BaTEIbHON AUCIUTITNHBI « XUMUS» 3aBHCHT
OT HaJIMYHUsl COOTBETCTBYIOLIETO MAaTEPUATbHO-TEXHUYECKOTO OCHAIICHUS. JTO OOBACHSAETCA
OCOOCHHOCTSIMM JMCLUMIUIMHBI, B TIEPBYIO OuYepelb, €€ HKCIEPUMEHTAIbHBIM XapaKTEpPOM,
HIMPOKUM  CHEKTPOM TMPUMEHEHHS U TPaKTUYECKOW 3HAuYMMOCThiO. Pexomenmyemoe
MaTepHaIbHO-TEXHUUECKOEe obOecreueHue KaOWHETa XHMHM M XUMHUYECKOW JabopaTopuu
BKJIIOYAET: CMELUATU3UPOBAHHYIO MEOENb U CUCTEMBbl XpaHEHHUs, TEXHUUECKUE M 3JIEKTPOHHBIE
cpeacTBa OOy4eHHMsI, JIEMOHCTPAI[MOHHBIE Yy4YeOHO-HArJsSAHbIE IMOCOOMS, JAEMOHCTPALlMOHHOE
obopymoBaHne W TMPUOOPHI, JaOOPATOPHO-TEXHOJIOTHYECKOE O0OpyAOBaHHUE, JTa0OPATOPHYIO
XUMHUYECKYIO TOCYTy, MOAETH (00bEeMHBIE M IUIOCKHE), HaTypajbHble OOBEKTHI (KOJUICKLUH,

XUMHUYECKHE PEaKTUBBI), 000pyAOBaHHE T1a00PaHTCKOM.

Cnenuajau3upoBaHHasi MeOeib U CHCTEeMbl XPAHEHUS

1 | Ctyn yaeHHUeCKHi (no xonuvecmesy ooy4arouuxcs)

Orserymurenb

3 | Hocka xkmnaccHasi/PenbcoBasi cucremMa C  KJIAaCCHOMW MW MHTEPAKTHBHOM  JTOCKOM
(mporpaMMHOE OOecreYeHrue, MPOEKTOpP, KPEIJICHUS 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 IEPBONM 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 KaOMHETAa 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 TOJIH30BATENS M TIOCOOMEM 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 | llepexon cTeKJISIHHBIN
4 | 3a)xuM BUHTOBOU
5 | Ho3upyroriee ycTpocTBO (MEXaHUYECKOR)
6 | Kommuiekr nznenuii u3 kepamuku, ¢papdopa u dasuca
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 moJ 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 maHelsb 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 MmogenupoBaHusi CTPOCHUS OPraHNYECKUX BEIIECTB
3 | HabGop mist MOfenupoBaHust SJIEKTPOHHOTO CTPOCHUSI aTOMOB
4 | KOMIUIEKT KOJUIEKITNH
5 | KoMmiekT XuMHYECKUX PEaKTHBOB
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3.2. UnopmannonHoe odecnevyeHne peajau3amu NporpaMmmbl

OCHOBHBIE UCTOYHHUKHU:

1. I'ycea, E. B. Xumus mnmsa CIIO: yuebno-merommueckoe 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. 0. Xumus B noctynHoMm uznoxeHuu: ydeOHoe mocobue i crmo / H. HO.
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 gocryna: mjis
aBTOPU3. IIOJI30BATEIICH.

3.1lllesuunpina, JI. B. Xumus: 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. Ilepdunosa, 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). — Pexxum 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: Obpa3oBaTenbHas KouieKius. Opranudeckasi XUMHES

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 yaeOHbIN Kypc «BupryanbHas 1abopaTopus»

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

7. XuMus ¥ KM3Hb HAYYHO MOMYJISPHBIA JKypHaJI. DJIEKTPOHHASI BEPCUSl HAYYHO-TIOMYJIIPHOTO
KypHana. http://www.hij.ru/

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

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

ONEeKTPOHHBIN

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

HOJIHBINA XUMUH.

Kypc

11. Pacuernsle 3amauum mo xumuH. COOpPHUK pacyeTHBIX 3aJady [0 HEOPraHUYECKOW W
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 O0Ie00pa30BaTeIbHON AUCITUTIIMHBI

PE3YJIBTATOB

OCBOEHUA

PacKpbIBalOTCA Yepe3 JUCHUIUITMHAPHbBIE PE3YNIbTaThl, HAlIPaBICHHbIE Ha (HOPMUPOBAHHE OOIINX

U Ipo(pecCHOHANBHBIX KOMIIETEHIIUH 110 pa3/iesiaM U TeMaM CoJAepKaHus yueOHOro MaTepuaa.

Oob6masi/mpogeccuoHanbHas

THI oleHOYHBIX

OEpEKITMBOTO MPOU3BOICTBA, 3PHEKTUBHO
JICCTBOBATH B UPE3BbIYANHBIX CUTYalUsAX

Pa3znen/Tema .
KOMIeTeHIHA MeponpusiTHii
OK 01. Bsibupats croco6bl pemenus | Tema 1.1-1.7
3amad mpodeccuoHanbHO nestenbHOCTH | Tema 2.1, 2.2
MPUMEHUTEIBHO K pa3IMYHBIM KOHTeKCTaM | Tema 3.1
Tema 4.1 TectupoBanue
Tema 5.1-5.4 YcrHBIM onpoc
Tema 6.1 Pemenne pacu€tHbIx 3a1a4
Tema 7.1 HaoOmronenune 3a xomnom
Tewma 8.1 BBITIOJTHEHHS TPAKTHUKO-
OK 02. Hcnonb3oBath coBpemeHHble | Tema 1.2, 1.4, | opueHTUPOBAHHBIX 3aaHHIA
CpeacTBa IIOMCKa, aHajgn3a ul|lo6, 1.7 [IpencraBnenue
MHTEPIIPETALIUU uH(pOpMaIuy, u | Tema2.1,2.2 Pe3yJIbTaTOB MPAKTUUECKUX
uH(pOpMallMOHHBIE  TexHonoruw  aus | Tema 4.1, 4.2 1 1abopaTopHBIX padoT
BBITIOJIHEHHS 3adad  npodeccuonansHol | Tema 5.2-5.4 [IpoBenenne XuMHUECKOTO
NeATEILHOCTHU Tema 6.1 JKCTIEPUMEHTA
Tema 7.1 BrinonHeHne KOHTPOIBHBIX
Tema 8.1 paboT 1o pazzaenam
OK 04. Tema 1.7 JUACLUIIIIUHBI
9(1)(1)GKTI/IBHO B3aUMOJIENCTBOBATH u | Tema2.1,2.2 O1ieHKa CaMOCTOSITENBLHO
pa6OTaTI) B KOJUIEKTHUBE U KOMaH/E Tema 41, 4.2 BBIMIOJTHEHHBIX 3aJIaHUN
Tema 5.2-5.4 3amura penieHus Kenc-
Tema 6.1 3an1ad (¢ yueToM Oymymieit
Tema 7.1 npodeccuoHanbHOM
Tewma 8.1 NEeSITEIbHOCTH )
OK 07. CopneiictBoBaTh cOXpaHeHMIO | Tema 1.7 | Beimonxenue 3ananuii
OKpY’Karollen cpensl, | Tema 5.1 IIPOMEXKYTOYHON
pecypcocOepexkeHnio, MpuMeHsATh 3HaHus | Tema 8.1 aTTecTaluu
00 W3MEHEHWW KJIMMaTa, [PUHIUIBI
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