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1. OBIIASI XAPAKTEPUCTHUKA TIPUMEPHOH PABOYEH
IIPOI'PAMMBI OBIIIEOBPA3OBATEJBHON NTUCLHUIIIUHBI
«XHUMMUS»

1.1. MecTO0 IMCHMIVIMHBI B CTPYKType 00pa3oBaTebHOH NPOrpamMMbl

CI10

OO01eoOpazoBaTenbHas AUCUUIIIMHA « XUMUSI» SIBISIETCA 0043aTEIbHON YaCThIO
00111e00pa30BaTENLHOTO UKIIA 00pa30BaTeIbHOM MPOrPaMMBbl B COOTBETCTBUH C
®I'OC CIIO no cnenuansHoctr  09.02.11 PazpaboTka u ynpasJjenue
NpPOrpaMMHBIM ofecrieyeHueM

[IpuknagHoit Monaynb BKIOYaeT pazgen 8 «Xumus B OBITYy W
MPOU3BOJICTBEHHON JEATEIIbBHOCTH YEJIOBEKa», KOTOPBIM peanusyercst sl BCeX
npodeccuil/CenuarTbHOCTe  METOJIOM  PEIIeHUsI  KEMCOB, CBSI3aHHBIX €
HKOJIOTUYECKON  0€30MacHOCThI0O M OIEHKOM TMOCIEACTBUI  OBITOBOM W
MPOU3BOJICTBEHHON  JIESITEIBHOCTH, COOTBETCTBYIOIIEH oOTpacisaM Oymyien
poecCUOHANILHOM ESITEIbBHOCTH 00YyYarOITXCSl.

1.2. Illeqin ¥ muIaHMpyeMble Pe3yJIbTAThI 0CBOCHHS JUCHUILIHHbBI

1.2.1. Heun v 3a12a4u AMCHUILIHHBI

Conepkanue MporpaMmbl 00IIe00Pa30BaATEIIBHON JAUCITUTIINHBI <« X MM
HAMpaBJICHO HA IOCTHXKEHUE CICAYIOIINX HeJIeH:

— dbopMUpOBAaHUE CHUCTEMbl XHWMHUYECKHMX 3HAHWM Kak BaKHEHIIen
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOM JIEXKaT
KJIFOYEBbIE TIOHATUS, (YHIAMEHTAJIbHBbIC 3aKOHBlI U TEOPUU XHUMHH, OCBOCHUE
s3bIKa HAyKH, YCBOCHHWE U TMOHMMaHUE CYIIHOCTH JOCTYIMHBIX 0000IIeHUN
MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIJIEHUE C HCTOPUEH HMX Pa3BUTUA U
CTAHOBJICHUS,;

— dbopMupoBaHUE M pPa3BUTHE TMPEJCTABICHUN O HAyYHBIX METOJax
MO3HAHUS BEIIECTB M XMUMHUYECKUX PEAKIUN, HEOOXOTUMBIX I MPUOOPETCHHS
YMEHHUM OPHUEHTHPOBATHCS B MHUPE BEIIECTB U XUMHYECKUX SIBIICHUM, UMEIOIINX

MECTO B IIPUPO/IC, B IPAKTUYECKON M TOBCEHEBHOM KU3HU;
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— pa3BUTHE YMEHUH U CHOCOOOB JEATEIHHOCTH, CBSI3AHHBIX C
HAOJIOZICHUEM U OOBSICHEHHMEM XUMHUYECKOTO SKCHEPUMEHTa, COOII0ACHUEM
npaBuiI 0€30MMacHOTO OOpAIEHUS C BEIIECTBAMM.

3amauyu TUCUMILIUHBI:

1)  cdhopmupoBarhb MOHUMAaHUE 3aKOHOMEPHOCTEH POTEKaHUS
XUMHUUYECKUX TPOLIECCOB U SIBICHUN B OKPYXKAIOIIEH cpelie, a TaKKe MX CBS3b C
1EJIOCTHON HAyYHOU KapTUHOM MHUpa U APYTUMH €CTECTBEHHBIMH HAYKAMU;

2)  pa3BUTb YMEHHUS COCTABJIATH (POPMYNIBI HEOPraHMYECKUX U
OpTraHUYECKUX BEIIECTB, YPABHECHUS] XUMUYECKUX PEAKINI, OOBSICHITh UX CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTATHl XUMUUYECKUX IKCIIEPUMEHTOB,

3)  cdopmupoBaTh HaBBIKM NPOBEACHUS MPOCTEHIIUX XUMHUYECKHUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COOJIIOJACHUEM TIpaBUiI 0OE€30MacHOTO
oOpaleHus ¢ BEIeCTBaMH 1 JIabOpaTOpHBIM 000PYI0BAHUEM;

4)  pa3BUTh yMEHHS HaxOJWTh, aHAIMU3UPOBATH M UCIIOJIH30BATh
uH(OpPMAIMI0O XUMHYECKOTO XapakTepa W3 pa3IuyHbIX HH()OPMAIMOHHBIX
HMCTOYHUKOB, BKJIIOYAsl YUEOHYIO JIUTEPATypy, HAyUHbIC IMyOIUKAIIUU U UHTEPHET-
pecypchl;

5) chopMUpOBaTh yMEHHS IIPOTHO3UPOBATH  IOCIEJACTBHS  CBOCH
JEATCIBHOCTH M XUMHUYECKUX TMPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX
MPOIIECCOB, YUUTHIBAsI BO3MOKHBIE KOJIOTMYECKHUE U COLIMAIIbHBIE BO3/ICHCTBUS;

6)  cdopMmHpoBaTh MOHMMAHHE 3HAYUMOCTH JOCTHXKCHHH XHUMHUYECKOM
HAyKM U TEXHOJIOTHUH JJIsI Pa3BUTHS COLMAIbHOW W MPOU3BOACTBEHHOU cep ¢
yMEHUEM MIPUBOJIUTH MPUMEPHI UX IPUMEHEHUS B PA3IMUHbBIX cPepax KU3HU.

1.2.2. Ilnanupyemblie pe3yJbTAaTbl OCBOCHHMS 0011e00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne ob1eoopa3zoBaTeIbHas JUCIUTUINHA « XUMUS) UMEET TIPH
dbopmupoBanun u pazputun OK 01; OK 02; OK 04; OK 07 wu IIK,
MIPEICTABICHHBIX B aKTyaJIM3UPOBaHHBIX orocC CIIO o

npodeccun/cCrenuansbHOCTH.
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Koa
HAHMEHOBaHMHE
bopmupyembIx

KOMIIeTeHII Ui

I[Inanupyembie pe3yjbTaThl 0CBOEHHS TUCHUILIUHBI

OK 01. Beibupats
CIOCOOBI PeICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIHHO K
pa3InYHBIM
KOHTEKCTaM

O6mmue! JucuunIMHapHbIe?
JIMYHOCTHBIE Pe3yJbTaThl JA0/LKHBI OTpaxkarth B | JucHuIIMHApHBbIE Pe3yJbTAThI J0JIKHbI 0TPAXKATh:
4acTu: IIP6 01. chopMUpOBAaHHOCTH MPEACTABICHUI: O XMMHUYECKOH
TPYAOBOI0 BOCIIMTAHMS: COCTaBJIAIOLIECH €CTECTBEHHOHAYYHOH KapTUHBI MHpA, POJIH
— TOTOBHOCTH K TPyAy, OCO3HAHME LIEHHOCTH | XMMHU B II03HAaHMU SIBIEHMH OpUPOIbI, B (OPMUPOBAHUU
MacTepcTBa, TPYI0JII00HE; MBILIUICHUS ¥ KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIBHON
— TOTOBHOCTH K aKTUBHOU nesarenbHocTn | T'PaMOTHOCTH, HGO6XOI{I/IM01>1 AJd  pCelICHUS IMPAKTUYCCKHUX

TEXHOJIOTMYECKOM M COLMAIbHOM HalpaBJICHHOCTH,
CMOCOOHOCTh ~ MHHMIIMUPOBATh,  IUIAHUPOBATh |
CaMOCTOATENIbHO BBINOJHATh TAKYIO AESATEIbHOCTD;
UHTEpEC K pa3iuyHbIM chepam mnpodecCHOoHaTbHON
JeSITEIbHOCTH.

MertanpenmeTHble pe3yJibTAaThl J0KHBI OTPAKATH:

OsBJiaaenue

YHUBepCAJIbHbIMU Y4eOHBIMH

MO3HABATEJILHBIMH J1eHCTBUSIMM:
a) 6a30BbIe JIOTHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U AKTYaJIU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeIe;

IIP6 02. BrageHue CUCTEMOM XHUMHWYECKMX 3HAHMM, KOTOpas
BKJIFOYAET:  OCHOBOIOJIATAIOIINE  TOHATUS  (XMMUYECKUU
JJIEMEHT, aTOM, OJJIGKTpPOHHAs o0ojouyka aroma, s-, p-, d-
ANIEKTPOHHBIC OPOUTAIH aTOMOB, MOH, MOJICKYJIA, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJIIPHBIA 00BEM, yTIepOIHbII
ckener, GYyHKIMOHANbHAS TpyMNa, paaukal, H30Mepus,
M30MEpbI, TOMOJIOTUYECKHI PsiJl, TOMOJIOTH, YTJIEBOJOPOJIbI,
KHUCTIOPOJI- M a30TCOJEpIKAIINe COCTUHEHUS, OMOIOTUYECKH
aKTUBHBIC BelIecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMEp,

— yCTaHaBJIMBaTh  CYIIECTBEHHbII  MpPHU3HAK WU
OCHOBAHWS JUIA CcpaBHeHWs, Kiaccubukamun i | TOMMED,  CTPYKTYPHOE  3BEHO,  BHICOKOMOJEKYISpHBIS
O606H_IGHI/I}I' COCAUHCHUS, KPUCTAJUIMYCCKAA PCIICTKA, THIIbI XUMHWYCCKUX

s 3
_ ompenensATR  UENM  JEATENBHOCTH saaarp | PEAKIME (OKHCIUTENBHO-BOCCTAHOBUTENBHBIE, 9K30-H
3

MApAMETPBI M KPHTEPHH HX JOCTHKEHIS; SHAOTEPMHUUYECKHE, PpEaKIMM MOHHOTO O0OMeHa), pacTBOp,
JIEKTPOJIMTHI, HEDJIEKTPOJIUTHI, NIEKTPOIUTHYECKAs

— BBIBIATH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B
JMCCOIMANUs,  OKHCINTENIb, BOCCTAaHOBUTEIb, CKOPOCTh

paccMaTpruBACMBIX ABJICHUAX,

! O6uire pe3ysIbTaThl OCYIIECTBISIOTCS B COOTBETCTBHM € JIMYHOCTHBIMH M MeTanpeaMeTHeIMU pesyabratamu ®TOC COO (Tpukas Munobprayku Poccun ot 17.05.2012 Ne 413
(penmaxnus ot 27.12.2023 1.), B popMHPOBaHHU KOTOPHIX y4acTBYeT 00I1eo0pa3oBaTeIbHas TUCHUIIIMHA.

2 JlucuMILTMHADPHBIE PE3YJIBTAThI OCYLIECTBISIOTCSA B COOTBETCTBHY C TPEOOBAHMAMHM K MPEIMETHBIM pe3yibrataM Ga3osoro yposs (ITPG), ycranosnennsimu @TOC COO (Tpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuust ot 27.12.2023 r.), ¢ COXpaHEHHEM UCXOJHOW HyMepaluH.
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— BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh, OLIEHUBATh
COOTBETCTBHE PE3YJIHTATOB IIEJSAM, OLICHUBATh PUCKH
MOCJICICTBUM JCATCIBHOCTH.

0) 0a3oBbIe HCCJIEN0BATEIbCKHE AeHCTBUS:

— BIIAQJETh HaBBIKAMHU YYCOHO-HCCIEAOBATEIBCKON U
MPOCKTHON JEATEIbHOCTH, HABBIKAMH DPa3pEIICHHS
pooem;

— BBUIBIATH  NPUYUHHO-CIICJICTBEHHbIE  CBS3U U
aKTyaJlu3upoBaTh 3a/lady, BBIABUTATh THIOTE3y €€
pelieHus, HaXOAUTh apTYMEHTHI JJisl J10Ka3aTeIbCTBa
CBOMX YTBEpXKIEHUH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

— aHaJU3MPOBAThH MOJIYYCHHBIC B XOJI€ PEUICHUS 3a/aui

PE3YyJIbTaThI, KpUTUYCCKH OLICHUBATb Hux
AOCTOBCPHOCTD, ITPOrHO3UPOBATH U3MCHCHHEC B HOBBIX
YCIIOBHUSAX;

— YMCTb HNCPCHOCHUTH 3HAHUA B IIO3HABATCIIBHYIO U
IMPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH.

XMMHYECKON peaklMM, XHMUYECKOE paBHOBECHE), TEOpUU U
3aKOHBI  (TEOpUSI XMMHUYECKOTO CTPOCHUSI OPraHHYECKUX
BemectB  A.M. bBytiepoBa, Teopusi 3IEKTPOIUTHYECKOMN
Juccounanuu, nepuoanueckuid 3axkod .M. Menneneesa, 3aKkoH
COXPAaHEHHUS Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMHUH, (PaKTOJIOTHYECKHE CBEACHUS O CBOICTBAax, COCTaBe,
NOJlyYeHUH U OE30MacCHOM HCIOJB30BAaHWU  BaXKHEHIIMX
HEOPTaHWYECKUX W OPTaHWYECKUX BEIIECTB B OBITY U
IPaKTUYECKON JEATEIbHOCTH YEIOBEKA;

I1P6 03. chopMUpPOBAHHOCTh YMEHHH BBIABISTH XapaKTEPHBIC
NPU3HAKK U B3aUMOCBSI3b HW3YUYEHHBIX IOHATUH, HNPUMEHSATH
COOTBETCTBYIOIIME TOHATHUS TPU ONUCAHUM CTPOCHHUS W
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HX
MPEBPAILICHH; BBISIBISATh B3aMMOCBSI3b XUMHUUYECKUX 3HAHHUM C
HNOHATUSMU U MPEACTABICHUSAMU JPYTUX €CTECTBEHHOHAYUYHBIX
PEIMETOB;

IIP6 04. cpopMUPOBAaHHOCTH yMEHHMH  HCIOJIB30BATh
HAaMMEHOBAHMSI XHUMHUYECKHX COCAMHEHUN MEXIyHAPOIHOTO
COI03a TEOPETHUYECKON M MPUKIAJTHON XUMHUU U TPUBHAJIbHBIE
Ha3BaHUS BOXXHEWINUX BEIIECTB (ITUIICH, alleTUJICH, TIIUIEPHH,
¢denon, dopManbaerua, YKCyCHass KUCIOTa, TJIMIHUH, YTapHbBIN
ra3, yrjieKucibli ra3, aMMHUak, raiieHas H3BECThb, HeralieHas
U3BECTh, MHUTHEBAs COJAa W JAPYTUX), COCTABIATH (HOPMYIIBI
HEOPraHUYECKHMX W OpraHUYeCKHX BEIIECTB, YpaBHEHUS
XUMHYECKHUX DPEaKIHi, OOBSCHATH UX CMBICI; MOJITBEPXKIATh
XapaKTepHbBIC XUMUYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH M 3aMUCAMU YpaBHEHUU
XUMHYECKUX PEAKIIU;

IIP6 05. cdhopMUPOBAaHHOCT, YMEHUH  YCTaHABIIMBATH
MIPUHAIC)KHOCTh H3YYCHHBIX HEOPTaHUYECKHUX u
OpraHMYECKUX BEILIECTB K OINpPEACIICHHBIM KJaccaMm U TpyIIaM
COCMHEHMH, XapaKTEepU30BaTh HX COCTaB M BaKHEUIIHNE
CBOMCTBa;  ONpENEeNsATh  BUIAbl  XUMHUYECKHUX  CBS3EH
(koBaneHTHAsI, MOHHAS, METALUTMYECKAs, BOJOPOIHAsS), THIIBI
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KPUCTAUTMYECKUX  PELIETOK KJ1acCU(PUIIMPOBATH
XUMHUYECKUE PEAKIINH;

ITP6 07. chopMHUPOBAHHOCTH, YMEHHI MPOBOAUTH PACUEThl IO
XUMHUYECKUM (popMysIaM U YpaBHEHUSIM XUMHYECKHUX PEaKIIHii ¢
UCIOJIb30BaHUEM (PU3NMUECKHX BEJIMYHMH, XapaKTEePHU3YIOIIHUX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema
(HOpMallbHBIE  YCJIOBHS) Ta30B, KOJHMYECTBAa BEIIECTBA;
KCIIOb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUSA VIS MPUHSTHS
pelIeHrul B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C

BCIICCTBAMU U UX ITPUMCHCHHUCM.

BEIIECTB;

OK 02. Ucnonb3oBath
COBPEMEHHbBIC
CpeICTBa IMOUCKA,
aHanu3a u
UHTEPIIPETANH
uHbOpMaUU U
nH(pOpMaLIOHHBIE
TEXHOJIOTHH JIJIS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAITBHON
JesITeIbHOCTH

JIMYHOCTHBIE pe3yabTaThbl

AO0JIKHBI OTpPaXKaTb B

YacTu:
HEHHOCTH HAYYHOI'O ITO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd M OOIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha
JMajiore KyJlbTyp, CIOCOOCTBYIOLIEIO OCO3HAHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;
COBEpLICHCTBOBAHNUE S3BIKOBOM M  YHUTATEJIbCKOU
KyJIbTYphl KaK CpEICTBa B3aUMOJICHCTBUS MEXKIY
JIOJbMU U NTO3HAHUS MUPA.

MeTal’lpe}lMeTHble pe3yJbTaThbl J0JKHBI OTPAKATDh:

OsBJianenue

YHHBEPCAJIbHBIMH yY4eOHBbIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:
B) pa0orta ¢ nHpopManmei:

BJaJeTh HAaBbIKAMM TMOJY4YeHHUS HUHPOpPMALUU U3
WCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSTEIbHO
OCYLIECTBJIATh IIOUCK, AaHAJIU3, CUCTEMATU3ALMIO H
UHTEpIpeTanuio WHGOPMaMU pa3iNyHbIX BHJIOB U
¢bopM npencTaBieHus;

CO3/1aBaTh TEKCThI B PAa3IUYHBIX (hopMaTax C y4ETOM
Ha3HaueHus: MHGOpMallMu U LEJIeBOM ayIuTOpHH,

JucuuniauHapHbie (MpeaMeTHbIE) Pe3yJabTAThl U JI0JLKHBI
0TpakaTh:

IIP6 06. BnaseHWe OCHOBHBIMH METOJaMH HAYYHOT'O [TO3HAHUS
BEIIIECTB U XMMUUYECKHX SBJICHHH (HAOJIO/IEHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTD YMEHHI MPOBOJUTH PACUETHI 110
XUMHYECKUM (hopMysaM U ypaBHEHUSIM XMMHYECKHUX PEaKIIHii ¢
HCIIOJIb30BAHUEM (PU3WYECKUX BEIMYUH, XapaKTepU3YIOLINX
BEIleCTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, oOBeMa
(HOpMallbHbIE ~ YCJIOBHSI) Ta30B, KOJHMYECTBAa BEIIECTBA;
UCTIONB30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS ISl MPUHATHS
pelieHuit B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM;

nP6 08. chopMUpPOBAaHHOCTP YMEHUW TUIAHUPOBATH W
BBIMOJHATh ~ XMMHYECKUH  DKCIEPUMEHT  (MIpeBpaleHUs
OpraHMYECKUX BEUIECTB IIPU HarpeBaHHUH, MOJIy4YEHHE ATHIIEHA
U U3yYeHUE €ero CBOMCTB, KayeCTBEHHbIE pEaKIMu Ha
anbJIeTH/bl, Kpaxmal, YKCYCHYI KHCIOTY; JeHaTypauus
OeNKOB MPH HAarPEBAaHUU, [IBETHBIC PEAKIINH OCJIKOB; MIPOBOIUTH
peakuMu HOHHOrO OOMEHa, ONpelneisITb Cpeay BOJHBIX
pPacTBOpPOB, KaUeCTBEHHbIE peaklu Ha cynbdar-, kapboHAT- U
XJIOpUJI-aHUOHBI, Ha KaTHOH aMMOHWUS; pemarhb
SKCHEpUMEHTANIbHbIE 3a7aud 1o Temam '"Meramibl"

' 3/IEKTPOHHbIH
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BbIOMpas ONTUMaNbHYIO (GOpMYy THPEICTaBICHUS U
BU3yaJIM3aI1U;

— OILICHUBATH JIOCTOBEPHOCTb,
uHpopMalud, €€ COOTBETCTBHE
MOPJIbHO-ITUYECKUM HOpMaM;

JICTUTUMHOCTD
IIpaBOBbIM u

— BJaJACThb HAaBbIKaAMHW  PACIIO3HABAHUA W  3allIUThI
uHpopmanuy, HHGOPMAIMOHHONH  Oe30macHOCTH
JMYHOCTH.

"Hemeramnsl") B COOTBETCTBUM C TPaBWJIAMH TEXHUKH
0e30MacHOCTH  MpU  OOpalIeHWH C  BEIIeCTBAMH U
1a00paTOpHbIM  000PYZAOBaHUEM; MPEACTABIATH PE3yJIbTaThl
XUMHYECKOTO JKCrepuMeHTa B ¢GopMe 3aluch ypaBHEHUH
COOTBETCTBYIOIIUX pEaKIUil u (OpMyIUpPOBaTh BHIBOABI Ha

OCHOBE 3THUX PE3YJIbTaTOB;
IMP6 09. chopMupoBaHHOCTHP YMEHHSI  AHAIU3UPOBATH
XUMHYECKYI0  WH(POpMAIMI0, TOMYy4aeMyK H3  Pa3HBIX

MICTOYHHMKOB (CpeAcTB MaccoBoi mH(popMmanuu, cetb VHTEpHET
U IpyTue).

OK 04. Db dexTuBHO
B3aMMO/ICMCTBOBATH U
pabortarth B
KOJUICKTHBE U
KOMaHIe

JInuyHOCTHBIE pe3yabTaThl

YaCTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

— TOTOBHOCTb BECTH COBMECTHYIO JESTECIBHOCTh B
MHTEpecax rpakJaHCKOro O0IIECTBa;

— YMEHHE  B3aUMOJEHCTBOBAaTh C  COLMAJIbHBIMU
UHCTUTYTaMH B COOTBETCTBUM C UX (QYHKUUAMH U
Ha3HAYEHHUEM.

MeTtanpeaMeTHbie pe3yJIbTAThI JOJKHBI OTPAKATH:

OsiaieHHe YHHMBepPCAJbHBIMH KOMMYHHMKATHBHBIMHU

AO0JIZKHBI OTPaXKaThb B

JeHCTBUSIMU:

0) coBMecTHasI 1eITeJIbHOCTD:

— ITIOHUMAThb 158 HCIIOJIB30BATh HpGI/IMyHIGCTBa
KOMaHJIHOW ¥ UHIMBUIYaIbHOU paboThI;

— TM[pUHUMATH  LEIM  COBMECTHOM  JIESITEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHHUPOBATH JECUCTBUSA IO €€
JIOCTHIKEHHIO: COCTAaBIISITh 1aH JEHUCTBUM,

pacmpeienaTh poi C YYE€TOM MHEHUN YYaCTHHKOB
00CYyKIaTh pe3yIbTaThl COBMECTHOU PabOTHI.
OBiajeHue  YHUBEPCAJbHBIMH  PeryJsiTHBHBIMU
AEeCTBUAMM:
r) IPUHATHE Ce0H U APYTUX JIOAei:

JucuuniauHapHbie (MpeaMeTHbIE) Pe3yJabTAThl U JI0JLKHBI

0TpakaTh:
IIP6 08. cdhopmupoBaHHOCT, YMEHHH IUIAHUPOBATH U
BBITIOJIHSATh ~ XUMHUYECKUM  DKCIEPUMEHT  (TpeBpalleHus

OpPraHUYECKUX BEILECTB IPU HAarpeBaHWUH, MOJYUYEHHUE STHIIEHA
U H3y4EHHME €ro CBOMCTB, Ka4eCTBEHHbIE pEAKIUU Ha
IBJETUABI, KpaxMmajl, YKCYCHYIO KHCJIOTY; JleHaTypalus
OeJIKOB TP HarpEeBaHUH, IIBETHBIE PEAKIINH OEJIKOB; IPOBOIUTH
peakMd HOHHOTO OOMEHa, ONpeAeNsaTb Cpeay BOJHBIX
pacTBOpPOB, KaUECTBEHHbIE peaklMU Ha cylbdar-, kKapOoHaT- U

XJIOpU/I-aHUOHBI, Ha KaTHUOH aMMOHHS; pears
SKCIEpUMEHTAIbHBIE 3a7aur 1o Temam "Meramibl" u
"Hemerannsl") B COOTBETCTBMM C NpPaBWIAMU TEXHUKHU
0e3omacHOCTM  Tpu  OOpalleHWd ¢  BeleCTBaMU U

71a00paTOpHBIM O00OPYZOBAaHUEM; NPEACTABIATh PE3yJIbTaThl
XMMHYECKOT0 3KCIepuMeHTa B (¢opMe 3alucH ypaBHEHUMH
COOTBETCTBYIOIIMX peakUUid U (OPMYJIMPOBATH BBHIBOABI Ha
OCHOBE 3THX PE3YJIbTaTOB.
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MPUHUMATh MOTUBBI 1 apTYMEHTBI IPYTUX JOJCH mpu
aHaJIM3e Pe3yJIbTaTOB JICATEIIBHOCTH;

MPU3HABATh CBOC MPABO M IPABO APYTHX JIIOJCH Ha
OIINOKHU;

pa3BHBaTh CIIOCOOHOCTH IMOHUMAaTh MHP C IO3HIHH
JPYTOro 4eI0BeKa.

OK 07.
ConelicTBOBaThH
COXpaHEHUIO
OKpYKaroIllen Cpebl,
pecypcocOepeKeHHUIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTta,
TIPUHIIMITBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3P PEKTHBHO
JECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JINYHOCTHBIE pe3yJdbTaThbl

AOJIKHBI 0Tpa*kaTb B

yacTu:
IKOJOI'H4€CKOro BOCrMMTaHusd:

C(OPMHPOBAHHOCTH  JKOJOTMYECKOW  KYJBTYPHI,
MIOHUMAaHUE BIUSHUA  COLMAIBHO-3KOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLHAIBHOMN
cpensl, OCO3HAaHHE  TJI00aTbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

IJJAHUPOBAaHUE M OCYIIECTBJICHHE [JEHCTBHM B
OKpYXKalolllell Cpele Ha OCHOBE 3HAHUA LEJIeH
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

aKTUBHOE HENPUATUE NECHCTBUM, NMPUHOCSIIUX BpEX
OKpYKarolllei cpese;

yMEHHE IIPOrHO3UPOBATh
JKOJIOTMYECKHUE  TOCIENCTBUSA
JNENCTBHN, PEAOTBPAILATh UX.

HeOJIaronpusITHbIE
IpeaNpUHIMAEMBIX

MeTanpeaMeTHbIe pe3yJbTAThI J0KHbI 0TPAXKATH:

OsBJaanenue

YHHUBepCaJIbHbIMU y4eOHBIMH

NMO3HABATEJIbHBIMU JACHCTBUAMM:
B) padoTa ¢ nunopmaumeii:

WCIIONB30BaTh  CPEICTBAa  WH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUH B  pEUICHUH
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX u
OpraHU3alMOHHBIX 3a1a4 c co0JroIeHEeM
TpeOOBaHUN HSPrOHOMHUKH, TEXHHKH O€30MMacHOCTH,
TUTUEHBI,  pecypcocOepexeHusi,  MpPaBOBbIX U

JAucuumimHapHbie (NMpeaMeTHbIE) Pe3yJbTAThbl U J0JKHbBI
0TPakKATh:

IIP6 01. chopmMHupOBAaHHOCTH MPEACTABICHHUI: O XUMUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIHU
XUMHUH B TIO3HAHWW SIBJICHUH MPUPOABI, B (POPMUPOBAHUU
MBILIUIGHUS W KYJIbTYPBhl JIMYHOCTH, €€ (PYHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOJIUMOW IS PEHICHUS MPaKTUICCKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

IIP6 10. cdopmMupoBaHHOCTH YMEHUH COONIIOIATh IMpaBHIIa
9KOJIOTMYECKH  1€]1ecOo00pa3HOro IMOBEACHUS B ObITY U
TPYJI0BOM J€ATEIBbHOCTH B LIEJIAX COXPAHEHHS CBOETO 3J0POBbS
U OKPYXaIIIEH NPUPOJHON CpeIbl; YYUTHIBATH OIMACHOCTh

BO3JICMCTBUS HA >KUBBIC OpPraHU3MBbI ONPEIECIECHHBIX BEILIECTB,
MOHMMAsi CMBICH  TOKa3arenisl MpelelbHOM  JOMYyCTUMOM
KOHIIEHTPaLUH.

[okymeHT co3gaH B anekTpoHHon chopme. Ne 39 ot 08.06.2026. VicnonHutens: ®asbinosa A.A. 0 3IEKTPOHHbINA
Crtpanuua 10 n3 29. Ctpanuua cosgaxa: 08.06.2026 11:01 =¥ TATAPCTAH



ATUYECKUX HOPM, HOPM uHGOPMAIIMOHHON
0€e30I1aCHOCTH.

IK:...

3 VkaswBarorcss 11K, >1eMEHTHI KOTOPHIX (OPMHPYET NPHKIAAHOM MOAyIb (IPO(ECcCHOHAILHO OPHEHTHPOBAHHOE cofepskaHue) B coorsercTBuH ¢ OI'OC peanmusyemoil
npogeccun/cnenuansaocty CIIO.
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBHON
JAUCHUITIVIMHBI «XUMMWS»

2.1. O0beM JUCHHUILIMHBI U BUJbI Y4e0HO# padoThl

. O0BeM B

Bua yueOHoii padoThI
yacax

O0Bém 00pa3oBaTeIbHOM MPOrPaAMMBbI 1M CITATIIMHbBI 72
Conep:xxanue yueOHOIro MaTepuasa 72
BT. U.:
JICKIINU 32
MPAKTUYECKHUE 3aHATUS 30
71a00paTOPHBIE 3aHATHS 10
N3 Hux:
npogeccioHAIbHO OPHEHTHPOBAHHOE COJlep:KaHMe (coaep:KkaHue 8
NPHUKJIATHOr0 MOLy.Is)
BT. U..
TEOPETUYECKHE 3aHATHS 4
IIPAKTUYECKUE 3aHATUS 4
IpomeskyTounas arrecramus (11 epeHMpoBaHHbIil 3aueT)’

4 TIpodecCcHOHANBLHO OPHEHTHPOBAHHOE COJEPKAHHE MOXKET OBITh pACIIPEe]eHO IO pasjenaM (TeMam) W
CKOHIIEHTPUPOBaAHO B pa3zfene [IpuxinaaHoi Moayb.

5 dDopMa HpOMe)KyTO‘[HOI\/’I aTTeCTall U KOJIMYCCTBO YaCOB, OTBOAMMBIX Ha €€ MPOBEACHUE, PETIIAMEHTUPYIOTCA
yueonbsM mianoM OIT CITO

11

[okymeHT co3aaH B anekTpoHHon chopme. Ne 39 ot 08.06.2026. MicnonHutens: dasbinosa A.A. 0 AIEKTPOHHbINA
CrpaHunua 12 n3 29. CTpaHuua cosaaHa: 08.06.2026 11:01 =¥ TATAPCTAH



2.2. TemaTuyecKkni IJIAH M COAEPKAHUE U CITUTIIHHbBI

HaumeHnoBanue Conepskanue y4eGHOro MaTepuaia (0CHOBHOE U NPodeccHoHaILHO opuenTHpoBannoe)’, | O6bém | @opmMupyembie
pa3/iesI0B M TeM JIa00PATOPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHONH MORYJIb 4YacoB | KOMIICTCHIIUH
1 2 3 4
Coaep:xaHue y4eOHOro MaTepHaJia 64
Paznen 1. Teopernyeckue 0CHOBbI XUMHH 16
Tema 1.1. Copnepxxanue yuyeOHOro MmarepuaJia 2 OK 01
OcHOBHBIE XUMHYECKUH AJIeMEeHT. AToOM. SIIpo aTroMa, U30TOMBI. DJIEKTPOHHAS 000J0YKa. DHEPTreTUUECKHE
XMMHYECKHE TIOHATHS |YPOBHH, MOAYPOBHH. ATOMHBIE OpOWMTanH, s-, p-, d- 3memeHTsl. OCOOCHHOCTH pacIpeaeieHus 1
U 3aKOHBI, CTPOEHHE |3JIEKTPOHOB IO OPOMTAISIM B aTOMAax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS
aTOMOB  XMMMYECKHUX |KOH(Uryparus aroMoB. OCHOBHBIC XUMHUYECKHE 3aKOHBI
JJIEMEHTOB IIpakTHYecKue 3aHATHSA
[Tpaktuyeckas pabora Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI B XHMHUU M pPacyeThl IO
YPaBHEHUSAM XUMHUECKUX PEAKLIUI».
OtHocuTenbHBIE aTOMHAs U MOJEKyJsipHas Maccel. MomsipHas macca. KosmuecTBo BeliecTsa. 1
MaccoBast nonsi BemecTBa. 3akoH ABoraapo. Moisipablii 00beM ra3oB. OTHOCHTEIBHAS
IUIOTHOCTb r'a30B. PacueTsl 10 ypaBHEHUSIM XMMUYECKUX PEaKLUUi C MCIOJIb30BAaHUEM MacCOBOM
JIOJIM BELIEeCTBA, 00beMa (HoOpMaJlbHbIE YCIIOBUS) ra30B, KOJIMYECTBA BEILIECTBA
Tema 1.2. Copepxxanue yyeOHOro MmarepuaJia 2 OK 01
[Tepnonnueckuin IIpakTHYecKkHe 3aHATHA OK 02
3aKOH u ([Ipaktuyeckas pabora Ne2. «/3yueHrne nepuoJuuecKux 3aKOHOMEPHOCTEH U X B3aUMOCBSI3U CO IIK ...
[lepuoanueckas CTPOEHHEM aTOMOB.
cUCTeMa XMMHMUYeCKUX |[leproguueckas cucrema xumudeckux aieMeHToB [I.M. MenneneeBa. CBsA3b NEPHOIUYECKOTO
snementoB  JI.  W. |3akona u [lepromnueckoii CHCTEMBI XMMHUYECKAX DJIEMEHTOB C COBPEMCHHOU TEOPHEH CTPOCHHUS 2
MenneneeBa, UX CBA3b |aTOMOB. 3aKOHOMEPHOCTH HW3MEHCHHSI CBOMCTB XHMHYECKHX JIIEMEHTOB, 00pa3yeMbIX HMH
C COBPEMEHHOM |POCTHIX M CJOXKHBIX BEHIECTB IO TPyMaM W TepuogaM [lepHoandecKoil CHCTeMbl. 3HaYeHHE
Teopuen CTPOCHMS |IEPUOAMUYECKOTO 3aKOHA M CHUCTEMbl XMMMUecKHX aeMeHToB (.M. MenneneeBa B pa3BUTUH
aTOMOB HayKH.

¢ O6pazoBartesnbHas OpraHu3alys BIPABE CAMOCTOSTENLHO ONPEAENATH TIOCIIEN0BATENLHOCTS H3yYEHHS PA3/IENOB U TEM, BXOIANIMX B HUX, & TAKXKE TEPEPACTIPEAEIAT KOJTUIECTBO
4acoB JJIsl OCBOCHUsI 00y4alonMMucs y4eOHOTo MaTepuaa, ¢ y4eTOM JIOTUKH (JOpMHUPOBaHMS TUCHUILUTMHAPHBIX PE3YJIBTaTOB, OOIINX U MPOQECCHOHATIBHBIX KOMIICTEHIINH,

MEXXIPEIMETHBIX CBSI3€H C IPYTHMMH JTUCIUITIMHAMH 00111e00pa30oBaTesIbHOTO 1 001IenpodeccHoHansHOro nukioB yueoHoro miana OIT CIIO.
7 VkaspiBatores 1K, 31eMeHTBI KOTOPBIX (POPMUPYET TIPUKIAJHON MOAYJb (MPodeccHOHAEHO OPMEHTHPOBAaHHOE cojepkanue) B cootBerctBuu ¢ ®I'OC CITIO peanusyemoit
npodeccun/crienpansHoct CI1O
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VYcraHoBIEHUE CBSI3U MEX]Yy CTPOCHMEM aTOMOB XMMHYECKHUX JJIEMEHTOB M MEPHOJIUYECKUM
W3MEHEHHEM CBOMCTB XMMHYECKHUX 3JIEMEHTOB M MX COCAMHECHUM B COOTBETCTBUH C MOJI0KCHUEM
Ilepuonnueckold cuCTeMBbl. PerieHue NMpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha
XapaKTEePU3alMI0 XUMHUYECKHX JJIEMEHTOB «MeTtanyeckue / HEMETa/UIMYeCKHe CBOWCTBA
XUMUYECKUX JJIEMEHTOB B COOTBETCTBUU C MX DJICKTPOHHBIM CTPOCHHEM M IOJOKEHHUEM B
MepUONYECKON cucTeMe XuMuieckux 3neMeHToB .M. MenneneeBay

Tema 1.3.

MHuoroob6pasue
BEIIIECTB

Coaep:xxaHue yueOHOIr0o MaTepHuaJia

CtpoeHne  BeliecTBa
u npupoaa
XAMHAYECKOH CBS3U.

Crtpoenue BelecTBa. XUMHUUYECKas CBsA3b. BUIbI XUMHUYECKOH CBSA3M (KOBaJIEHTHAs HETIOISIPHAS 1
MOJISIpHAsi, WOHHAs, MeTaJTMdeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOW XHUMHUYECKOU
cBa3u  (OOMEHHBIM W JIOHOPHO-aKIENTOPHBIM). Bomopomnas  cBsi3b.  BaneHTHOCTB.
DNeKTpooTpUIaTeIbHOCTh. CTeneHb okucieHus. oOHbI: KAaTHOHBI U aHUOHBI

IIpakTH4yecKkue 3aHATHS

[Tpaktuyeckas padora Ne3. «CTpoeHne BemecTBa U MPUPOIa XUMUIECKOHN CBS3HY.
JleMoHCTpanus Mojened KpUCTAJUIMYECKMX pELIETOK: HMOHHOM (XJIOpUI HaTpus), aTOMHOM
(rpadut m anmas), MOJEKYJISAPHOU (YTJIEKHCIbIM ra3, UOA), METAJUIMUECKON (HAaTpuUil, MarHui,
Menb). PelieHne npakTHUeCKUX 3alaHM Ha COCTaBJIEHHE 3JIEKTPOHHO-TpaduuecKux (Gpopmy
aseMeHToB 1—4 nepuoaos

OK 01

Tema 1.4.
Knaccudukanms,

HCOPTaHNUYCCKUX
BCIICCTB

Coaep:xxanue yueOHOro MaTepuaJia

n HOMCHKIJIATypa

Knaccudukanus Heoprannueckux Beuiects. HomeHknatypa HeopraHu4ecKux BeIecTB (OKCHIbI,
THJIPOKCUBI, KHUCIIOTHI, coyii). BemiecTBa MOJEKYJISPHOTO M HEMOJIEKYJISPHOTO CTPOEHUS.
ArperatHble cOCTOsiHUS BemlecTBa. Kpucramimyeckue U aMop@HbIE BELIECTBA. 3aKOH
MIOCTOSIHCTBA COCTaBa BEILECTBA. THIbBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHasl, MOJEKYJspHasi,
MOHHAsl, METAJJINYEcKasi). 3aBUCUMOCTh CBOWCTBA BELIECTB OT TUIA KPUCTAIINYECKON PEIIETKU

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas padora Ne4. «HomeHkIaTypa HEOPraHMUECKUX BEIIECTB.

Pemenue npaktuyeckux 3a1aHuil o Kiaccu(rKaluy, HOMEHKIIAType U XUMUYECKUM (opMyiaM
HEOPraHMYECKUX BEIIECTB pPA3JIMYHBIX KJIAcCOB (yrapHbIil ra3, YIVIEKUCIBIH Tra3, aMMHaK,
raiieHasi M3BeCTb, HETralleHas HW3BeCTb, NMUThEBas COJa M JPYrHX): Ha3BaHUS BEIIECTB IO
mexxayHapoanoit (MIOITAK) wunu TpuBHMadbHON HOMEHKIATYype M COCTaBiieHHE (HOpMyIIbI
XUMHYECKHX BEIIECTB, ONpENeNeHHe MPHUHAJIEKHOCTH K Kiaccy. Ilouck wuHbopmanuu 1o
Ha3BaHUAM, UJCHTU(UKATOpPaM, CTPYKTYpHBIM (hopMyiaM. AHaiIM3 XUMUYECKOH MHpOpManuy,
MOJTy4aeMOM W3 pa3HbIX HCTOYHHMKOB (CpEICTB MaccoBOM HHQoOpMaiuu, ceTh MHTepHEeT u

JpyTHe)

OK 01
OK 02

Tema 1.5.

Conep:kaHue y4eOHOro MaTepuaJia

OK 01
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Tunsl
peakuuii

XUMHNYCCKHUX

Xumuueckass peakuus. Kiaccuukanms XUMHYECKMX peakuuii B HEOPraHWYECKOH U
OpraHMYECKON XHUMHUHU. 3aKOHBI COXPAHEHHs MAacChl BEIIECTBA, COXPAHECHHS WU IPEBpAILCHUs
SHEPrUM IPU XUMHUUYECKUX peakiusax. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEaKLMU (ypaBHEHUS
OKHUCJICHUSA-BOCCTAHOBJICHHS,  CTENEHb  OKHUCIIEHUS, OKHCIWTENb W  BOCCTAHOBUTEID,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAaKUMU B IPUPOAE, IIPOU3BOACTBEHHBIX IpoLEccax U
KHU3HE/IEATEIIbHOCTU OPraHU3MOB)

Tema 1.6.

CKOpOCTh XMMHYECKUX
peakuuii. XHMHUYECKOE
paBHOBecHE

Coaep:xxaHue yueOHOIr0o MaTepHuaJia

2 OK 01

CKOpOCTb peaklMM, €€ 3aBUCUMOCTh OT pa3iIM4yHBIX (DAKTOPOB: NPHUPOJBI Pearupyrolux
BEUIECTB, KOHLEHTPALMU PpPEarupyrolyX BEIIECTB, TEMIEpPaTypbl U IUIOMIAJM PEaKLMOHHOU
noBepxHocTH. TerioBble 3(h(PEKThl XUMHUUECKUX PEAKLU: 3K30- U SHJOTEPMUYECKUE PEaKLUU.
OOpatumble peakuuu. XuUMHYECKoe paBHOBecue. @DaxkTopbl, BIUAIOIIME HA COCTOSIHHUE
XMMHUYECKOTO pPaBHOBECHs (KOHILIEHTPALlUsl pPEareHTOB WM HPOAYKTOB DPEAKLMH, JaBJICHUE,
temneparypa). [Ipunnun Jle laTtenbe

OK 02
IIK...

IIpakTH4yecKkue 3aHATHS

[Ipaktuyeckas pabora NoS. «BnusHue pa3nuYHBIX (AKTOPOB HA CKOPOCTh XUMHYECKOU
peakuum.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaiau3 (AKTOpOB, BIHUAOIIUX Ha
MU3MEHEHUE CKOPOCTU XMMMUYECKON PEaKUUHU. 3aBUCUMOCTb CKOPOCTH XMMMUYECKON PEAKLUHU OT
IPUCYTCTBUSL KaTaJM3aTOpa Ha IPUMEpPE PA3NIOKEHHS IIEPOKCHAA BOAOPOAA C IOMOIIBIO
JUOKCHJAa MapraHia M KaTtauasel. PellleHMe NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
npuMeHeHne npuHnuna Jle-lllarense mis HaXOXIACHUS HANPABICHUS CMELIECHUsS PaBHOBECUS
XMMHMYECKON peakluy U aHaJIu3 (GaKkTOpOB, BIMAIOLUIMX Ha CMEIIEHHEe XMMHUECKOT0 PABHOBECHSI

Tema 1.7.

PactBopsi, TEOpUs
BJIEKTPOIUTAYECKOMN
JHUCCOLAIIAN H
HOHHBIH 00MeH

Coaep:xxaHue yueOHOro MaTepuaJia

4 OK 01

PactBopel. Bunbl pacTBOpOB MO COAEpXKAHUIO PACTBOPEHHOI'O BEHIECTBA. PacTBOPUMOCTS.
[TonsiTie O nOUCHEpCHBIX cUcTeMaX. VICTUHHBIE W KOJUIOMJHBIE pacTBOpBL. MaccoBasi 10Jis
BenecTBa B pactBope. [lonsTue o BomopoaHom nokaszatene (pH) pacTtBopa. DneKTpoauTHuecKas
nuccormanus. CHIIbHbBIE U CJIa0ble SJIEKTPOJIMTHI, HEAJIEKTPOIUTHI. Peakiinu noHHOro ooMeHa

OK 02
OK 04
OK 07
IIK...

JlabopaTopHble 3aHATHS

JlaGopatopHas pabota Nel «IIpurotoBieHne pacTBOPOBY.

[IpuroroBneHue pacTBOPOB 3aJlAHHOW MACCOBOW JOJIEW PAaCTBOPEHHOTO BEIIECTBA, IIPOBEICHHE
peakuuii HMOHHOTO OOMEHa, ONpeAeleHHe Cpeabl pacTBOPOB BEUIECTB C  MOMOIIBIO
YHUBEPCAJIbHOTO HHJAWMKATOpa (KHCcHas, HelTpasibHas, IejaoyHas). 3aJaHus Ha COCTaBJIECHHE
VMOHHBIX peakuui. PerieHune NpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHMA Ha pacTBOPBHI,
HCIOJIb3yeMbI€ B OBITOBOM M IPOU3BOJICTBEHHOMN AEATEIbHOCTH YEJIOBEKa
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KonTtposabnasi pabGora
1

CtpoeHue BellecTBa 1 XMMHUYECKUE peakiuu (1o pasaeny 1)

Pasnea 2. Heopranuyeckasi Xumust

10

Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYeCKUX
BEIIIECTB

Conep:kaHue y4eOHOIr0 MaTepuaa

Meramnbl. [lonoxkenune wetaimoB B Ilepuonuueckoid cucTeMe XHUMHYECKHUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHS DJIGKTPOHHBIX 000JI0YeK aToMoB MetaioB. OOmue dusnyeckue
cBoiictBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXHUMHUYECKUU psJi HANpPSHDKEHUH METalloB.
XHWMHUYECKHUE CBOMCTBA BAXKHEHIIMX META/UIOB (HATPUMU, KaJIMK, KaJbIMH, MarHWi, aJltOMUHUMH,
[IUHK, XpOM, JXeJIe30, MeAb) W HUX coeauHeHud. OOmue CcrocoObl TOTYYEHHUS METaJUIOB.
[IpuMeHeHrne MeTauIoB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxxenne Hemeraos B Ilepuonnueckoi cucreMe XMMHYECKUX diaemeHToB JI.1.
MenpeneeBa 1 0COOEHHOCTH CTpOEHHS aTOMOB. DU3MUECKHE CBONCTBA HEMETAIIIOB. AJUIOTPOIHS
HEMETAJUIOB (Ha MpUMepe KHCIoponaa, cepbl, ¢ocdopa u yriepona). XMMHUIESCKHE CBOWCTBA U
MPUMEHEHHE BaKHEHUITNX HEMETAJUIOB (TaJIOT€HOB, cephl, a30Ta, (pocdopa, yriepoaa u KpeMHHUS)
U UX COEAMHEHUH (OKCHJIOB, KHCIOPOJCOJEPKAIIMX KHCIOT, BOJOPOJHBIX COEIUHEHH).
[TprMeHeHre BaXHEHIINX HEMETAJIOB M UX COSAMHEHUIH

XHUMHUYECKHE CBOMCTBAa OCHOBHEIX KJIACCOB HCOPraHN4YCCKUX BCLICCTB (OKCI/II[OB, THAPOKCHUAOB,
KHCJIOT, cojiel ,Z[p) I'eneTnyeckas cBs3b HCOPraHUMYCCKUX BCIICCTB, IIPUHAMJICIKAIHUX K
PAa3IMYHbBIM KJIaCCaM. 3aKOHOM€pHOCTI/I B M3MCHCHUH CBOICTB IMPOCTBIX BEIICCTB, BOAOPOAHBIX
COCHHHCHHﬁ, BBICHIUX OKCHUIOB U THAPOKCHUIOB

HpaKTuqecm[e 3aHATHSA

[TpakTrueckas padota Ne6. « DU3NKO-XUMHUYECKUE CBOWCTBA HEOPTAHUYECKUX BEILIECTBY.
CocraBieHHEe ypaBHEHMH XUMHUYECKMX pEakUUMHd C Y4aCTHEM MPOCTBIX M  CIOXKHBIX
HEOPraHMYECKUX BEIIECTB. METAJUIOB M HEMETAJUIOB; OKCHUIOB METAJUIOB, HEMETAIJIOB U
aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEpHBIX T'MIPOKCHUJIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPHU3YIOLIUX UX CBOMCTBA.

PacuéTsl Macchl BelecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJMUYECTBY BEIECTBA, Macce WU
00BEMY OIHOIO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, pacu€Thl Macchl (00bEMa, KOIMYECTBa
BELIECTBA) MPOJYKTOB pEAKLMU, €CIU OJHO W3 BELIECTB MMEET NpUMECH. PelieHne npakTHKo-
OpPHEHTHUPOBAaHHBIX 3a/laHUIl Ha CBOICTBA, COCTaB, MOJy4YeHHE M O€30MacCHOE MCIOJIb30BaHHE
BOKHEHIINX HEOPTaHUYECKHUX BELIECTB B OBITY M MPO(ecCHOHAIBHON JesITEIbHOCTH YeJIOBEKA

OK 01
OK 02
OK 04
IIK...

Tema 2.2.
WNnentudukarus

Conep:kaHue y4eGHOro MaTepuaJia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HEOPraHUYECKUX JlaGopatopnas padota Ne2 «MneHTudukanus HEOPraHMYECKNX BEIIECTBY. OK 04
BEILIECTB Pemenne skcriepuMeHTaIbHBIX 33Ja4 110 XMMHYECKUM CBOMCTBAM METAJLUIOB U HEMETAJIOB, IO
paclo3HaBaHUIO M IIOJIyYEHUIO COEIMHEHUN METAJUIOB M HEMETAUIOB (B3aMMOJEHMCTBHE
TUAPOKCUA ANIOMHUHHS C pacTBOpaMU KUCJIOT W wienodeld,). UnenTudukanns HEOpraHuuecKux
BEIICCTB C HCIOJb30BAaHUEM HX (PH3UKO-XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KadeCTBEHHBIX
peakiuii. KauecTBeHHBIE peakiuu Ha cyibdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HAa KATHOHBI
METaJUIOB U KATUOH AMMOHHSI
KonTpoabHass padora N
) CBoiicTBa HEOPraHMYECKUX BelIeCTB (10 pasnaeny 2) 1
Paznen 3. Teopernueckne 0CHOBBI OPraHMYeCKO XMMHUM 4
Tema 3.1. Coaep:xxaHue yueOHOro MaTepuaJia 4 OK 01
Knaccudukanus, [IpeameT opraHuveckoil XUMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHHE B IMOJYYCHUU HOBBIX
CTPOEHHE M|BEIIECTB M MarepuanoB. Teopus CTpoeHus opraHudeckux coeauHeHuil A.M. byrtneposa, eé
HOMEHKJIaTypa OCHOBHBIE TIOJIOkKEeHH. CTPYKTYpHBIE ()OPMYIIBI OPraHUYECKUX BEHIECTB. | OMOJIOTHS, H30MEpHsI.
OpPraHUYCCKUX BEUICCTB | XMMHUYECKas CBA3b B OPraHUYECKUX COCAMHEHUSIX: KPATHBIE CBSI3H, G- U T-CBS3H. 2
[IpencraBnenne o kinaccuukaluy oOpraHUYecKux BenlecTB. HoMeHKiaTypa opraHM4ecKHX
coeMHEHUH (cucTeMaTH4ecKas) U TPUBUATbHBIC HA3BAHUS BaXKHEUIINX MPEICTaBUTENCH KIIacCOB
OpraHMYECKUX BEILECTB
IIpakTHYecKkHe 3aHATHA
[Tpaktuueckas padota Ne7. «HoMeHKIaTypa OpraHUYECKUX BEIIECTBY.
OzHakoMyieHHE ¢ oOOpa3laMH OpraHMYeCKHX BEIIECTB W MaTepualaMd Ha HX OCHOBE,
MOJIETTMPOBAHUE MOJIEKYJI OPraHUYECKUX BEUIECTB, HAOIIOACHUE U OIMCAHUE IEMOHCTPAIIMOHHBIX
OTIBITOB MO MPEBPALICHUIO OPTaHUYECKHUX BEIIECTB MpU HarpeBaHuM (TUIaBIeHUE, O0yTIMBaHUE U >
ropenue). CocTaBieHUE MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (JOPMYJI OPraHNYECKUX BEIIECTB
OTAENBHBIX KJACCOB, WCIOJb3ysl MX HAa3BaHMUS [0 CUCTEMAaTUYECKOW M TPUBUAIBHOU
HOMEHKJIaType (9TWUJICH, alleTWUJIeH, TJIMIepuH, (eHoln, Qopmanbaerus, yKCyCHas KHCIIOTa,
runuH). Pacdersl mpocTteifmieit popMmysabl OpraHU4ecKOd MOJEKYIbI, UCXOJS U3 3JIEMEHTHOTO
cocrana (B %)
Pa3zjen 4. YriieBoaopoabl 10
Tema 4.1. Copaepxxanue y4eOHOro MmarepuaJia 8 OK 01
YrneBoopoabl ¥ HX|[IpemenbHble yIIIEBOAOPOIBI (AIKAHBI): COCTAB U CTPOEHHE, TOMOJIOTHYECKHH psil. MeTaH U JTaH: OK 02
NPUPOJHBIE MCTOYHUKHU|CcOCTaB, CTPOCHUE, (U3NYECKHE U XUMHUYECKHE CBOWCTBA (peakiuH 3aMelIeHHs M TOpPEHUs), 2 OK 04
NOJIy4YeHUE U IPUMEHEHHE. IIK...
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HenpenenbHble yrieBogopo bl (aIKEHBbl, alKaJAUEHbl, aJIKUHBI).

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKHH psl. DTHICH W MPONUJICH: COCTaB, CTPOCHHE,
duznyecKrue U XMMHYECKHE CBOWCTBA (PEaKIMU THIPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIINY,
OKHCJICHUS U TTOJIMMEPU3AIUH ) TIOJyYCHUE U TPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u meTmnOyraguen-1,3, XUMHUYECKOe CTPOCHHE, CBOWMCTBA (peaKius

HOJMMEPHU3aLMHK ), IPUMEHEHHE (11 CHHTE3a IPUPOIHOTO U CHHTETUYECKOTO KayyyKa U Pe3UHBI). 4
AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKMH psAl. AIETUJIICH: COCTaB,
XUMHUYECKOE CTpPOCHHME, (U3UUYECKHe U XUMHUYECKHE CBOICTBa (peakuuu TI'MIpUPOBAHMUS,
TaJIOTEHUPOBAHMS, TUApATallMM  TOPEHMs), IOJyY€HHWE U  IPUMEHEHHE  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOI'O IJIAMEHU JJIsl CBAPKU M PE3KU METAJLJIOB)
ApomaTH4ecKue yriieBOJIOpOabl (apeHbl). beH3om U TOMyod: cocTaB, CTpOCHUE, (PU3UUYECKHE U
XMMHUYECKHE CBOMCTBA (peaklUH I'aJOreHUPOBAaHMUs U HUTPOBAHUS), MOJTyYEHUE U NPUMEHEHHE.
TokcHYHOCTh apeHOB (BIUSHHE OCH30J7a HAa OpPraHU3M ueloBeKa). ['eHeTHdYecKkas CBsI3b MEXKIY
YTIEBOJOPOAAMH, IPUHAUIEIKALIMMHY K Pa3JINYHbIM KJIacCaM.
[TpupoaHble UCTOUHUKH YTIeBOAOPOAOB. [IpupoaHslii ra3 u nomytHele HedTsHbIe ra3el. HedTr 1 2
e¢ mnpoucxoxiaeHue. CrocoObl mnepepaOOTKM He(pTH: IEPEroHKa, KPEKHHI (TepMUYECKHM,
KaTaJduThuueckuit), nuponu3. Ilpoaykrel mnepepaboTrku  HedTH, HUX OPUMEHEHUE B
IIPOMBIIITIEHHOCTH
U B ObITy. KaMeHHBIH yrosib ¥ MPOAYKTHI €ro nepepaboTKu
Tema 4.2. Copepxanue yuyeOHOro MmarepuaJia 2 OK 02
Qusuko-xuMuyeckue | JlabopaTopHble 3aHATUS OK 04
CBOWCTBA JlaGopatopHas pabota Ne3 «CBoiicTBa yrieBoJOpOJIOBY.
YTI€BOAOPOIOB TpuBHnanpHas ¥ MeXIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIOCOOBI MOJyYEHUs D)
yrieBogoponoB. IlonydeHune sTuineHa UM U3y4EHHE €r0 CBOMCTB. MoOnenupoBaHHE MOJEKYI U
XUMHUYECKUX MpPEBpAIeHUI YIJIEBOAOPOJOB (HAa IMpHUMEpe 3TaHa, 3TUJIEHA, aleTWIeHa U JAp.) U
raJIOreHONPOU3BOIHBIX
Paznea 5. Kuciaopoaocoaepskaimue oprannyecKkie coeIuHeHus 14
Tema 5.1. Copepxxanue yueOHOro MmarepuaJia 2 OK 01
Cruprtel. ®eHon [IpenenpHble OAHOATOMHBIE CIIUPTHI (METAHOJ M TAHOJ): CTpOeHHE, GU3NUECKUE U XUMUYECKHE OK 07
CBOICTBa (peaklMH C aKTUBHBIMH MeTaJlJIaMH, T'aJJor€HOBOJOpPOJIaMHU, TOpEHHue), MPUMEHEHUE.
Bonxopoaubie cBA3UM MEXIy MOJIEKYJIaMH CHOUPTOB. DU3MOJIOTMYECKOE IEHUCTBHE METAaHOJIA U 5
3TaHOJIA HA OPTaHNU3M YeJIOBEKA.
MHOroaToMHbI€ CIMPTHI (STHJIEHTIUKOIb U TIIMIEPUH): CTPOCHHE, (PU3UUYECKUE M XUMHYECKHE
cBOMcTBa  (B3aMMOJIEHCTBHE CO MICJIOYHBIMM MeTaJJIaMHM, KayeCTBEHHAsl peaklMs Ha
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MHOI0aTOMHBIE CIUPTHI). DPUZNOJIIOTUYECKOE AECWCTBUE Ha OpraHu3M ueioBeka. lIpuMeHeHue
[JIALEPUHA U STHJICHIJIUKOJIA.

@®enos. CTpoeHHE MOJEKYNbI, (U3MYECKHEe M XUMHUYECKHE CBoicTBa (eHona. TOKCHYHOCTH
¢deHouna, ero GpU3MOIOTHYECKOE JCHCTBUE HA OpraHu3M denoBeka. [IlpumeneHue genona

Tema 5.2.
AJpneruael.

KapOoHOBBIE KHCIIOTEHI.

Crnoxxnble AUPBI

Coaep:xxaHue yueOHOIro MaTepuaJia

Anblerupl U KeTOHbl ((opManbAeruj, aueTaiabAeruj, alueToH): CTpoeHue, (U3NYEeCKue U
XUMHUYECKHE CBOMCTBA (peakUMM OKHUCIEHHS M BOCCTAHOBJIEHHUS, KAUECTBEHHBIE PEAKIUH),
IIOJIy4YE€HUE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpeJesibHbIe KapOOHOBBIE KHCIOTHI (MypaBbUHAs M YKCYCHAash KHUCIIOTHI):
CTpoeHue, (uznyeckue U XUMHYECKHe CBoicTBa (oOIMe CBOMCTBA KHCJIOT, pEaKLus
sTepuduKanmu), TMojdydyeHne U mnpuMmeHeHne. CTeapuHOBas M OJIGMHOBAs KHCIOTHI Kak
IPEJCTaBUTEIIN BBICIIUX KapOOHOBBIX KUCIIOT. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE ACUCTBHE.

CrnoxHble 3pUpbl KaK NPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MApOaM3 ClOKHBIX 3¢(pupoB. Kupsl.
I'mpposns xupoB. [Ipumenenune xupoB. buosornyeckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xxanue yueOHOIro MaTepHuaJia

VYrneBoasl: cocTaB, KiacCH(UKAIUSA YIIeBOJAOB (MOHO-, AM- M ToOJHcaxapuabl). [okoza —
OPOCTEHIIMKA MOHOCAaXapHJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbl, (U3UYECKUe U XHUMHUYECKHE
CBOMcTBa IIOKO3bI (B3aumoneicTBue ¢ rugapokcunom wmenu (II), oxucinenne aMMuadHbIM
pactBopoM okcuja cepebpa (I), BocctaHOBiIEeHHE, OpOKEeHUE TIIIOKO3bI), HAX0XKJICHUE B MIPUPOJIE,
NPUMEHEHUE TJIIOKO3bl, OMOJOrMYecKas poJjib B IKU3HEAESATEIbHOCTH OpraHu3Ma 4YelloBeKa.
®orocunTe3. PpyKTO3a KAK U30MEP TITHOKO3HI.

Caxapo3za — mpeacTaBUTENb IUCaXapHul0B, THIPOJIU3 Caxapo3bl, HAXOXJIEHUE B MPHUPOAE U
IIPUMEHEHHE.

[Tonucaxapuapl: Kpaxmal M LEJUI0J03a Kak NpUpojHble monumepbl. CTpoeHue Kpaxmaina u
LEJUTI0JIO3BI, (PU3NUECKHE U XMMHUYECKHE CBOMCTBA Kpaxmaia (TMIpoJin3, KaueCTBEHHAsl peakius ¢
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Ddusznko-xuMuueckKue
CBOMCTBA

KHCJIOPOI0COICPIKAIINX

OpraHN4YeCKHUX
COEeIUHEHUN

Coaep:xxanue y4eOHOIro MaTepuaJia

IIpakTnyeckue 3aHATHS

[Ipaktuueckass pabora Ne8. «Homenkmarypa  KHCIOPOIOCOIAEPKAIMUX  OPTaHUYECKHUX
COEMHEHUIN.

TpuBHuanpHas ¥ MEXJIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOJyYEHUs
CIUPTOB ¥ (HEHOIIOB, KAPOOHOBBIX KUCIOT U YPUPOB, albJACTHAOB U KeTOHOB. COCTaBICHUE CXEM
peakiuii (B TOM UHCJE MO MPEeAJIOKEHHBIM IIEeTOYKaM MpeBpallleHui), XapaKTepU3YIOUINX

OK 01
OK 02
OK 04
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XUMHUYECKHE CBOMCTBA KUCIOPOAOCOACPKALIUX OPTAHNUYECKUX COSTUHEHUN

[TpakTideckass pabora Ne9. «Xumudeckne U (U3MYECKHUE CBOWCTBA KHCIOPOIOCOICPIKAIINX
OpPTaHUYECKUX COCAUHEHUS.

[IpoBenenue, HAOMIOJCHHE W OINMCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KaueCTBEHHbIE pEaKUUU OJHOATOMHBIX CHHUPTOB (OKucieHHWe sTaHona okcugom wmeau (I1)),
MHOI0aTOMHBIX CIMPTOB (B3aUMOJEHCTBUE IMlepuHa ¢ ruapokcuaoM menu (II)), anpaerunos
(OKHCIIEHHE aMMHa4YHbIM pacTBopoM okcuga cepeopa(l) wu  ruapoxcumom wmemam (1),
B3aMMOJIEMCTBHE KpaxMaJla C HOJJIOM), H3yUYE€HHUE CBOMCTB pacTBOpa YKCYCHOW KHCIIOThI

Paznen 6. A3oTconepkaniue OpraHnyecKkue coeTuHeHus 4
Tema 6.1. Coaep:xxaHue y4eOHOIro MaTepHuaJia 4 OK 01
AMUHBI. AMUHBI: METWJIAMUH — TPOCTEHIIUN MPEICTaBUTEIh aMUHOB: COCTaB, XMMHYECKOE CTPOCHUE, OK 02
AMHWHOKHUCIIOTHI. du3HYecKre U XMMUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIE. OK 04
benkn AMHMHOKHUCIIOTB Kak aMdoTepHbIe OpraHuyecKkue coeauHeHus. DHU3MYECKHe M XUMHUYECKHE

CBOMCTBa aMHUHOKHUCIOT (Ha mNpuMepe TiulKHA). buoiormueckoe 3HAUYEHHE aAMUHOKHUCIIOT. 2

IlenTungr.

benku kak mpupoaHbie moiauMmepsl. [lepBuuHas, BTOpUYHAs W TPETHYHAs CTPYKTypa OEIKOB.

XUMHYECKUE CBOWCTBA OENKOB: THAPOIIN3, JCHATYpallKs, KAYECTBEHHbBIC PEaKIINK Ha OEITKU

IlpakTHYeckne 3aHATHSA

[TpakTiueckast pabota Nel(. «CBoiicTBa a30TOCOAEPIKAIIUX OPTAHUYECKUX COSTAMHEHUI».

dusnueckue U XMMUYECKHUE CBOMCTBA AaMHHOB (PEaKIIMHU C KUCIOTaMHU U TOPEHUS) U aMUHOKUCIIOT 2

(na mpumepe riunuHa). HabmioneHue u omucaHue JEMOHCTPALIMOHHBIX OIBITOB: JACHATYpalus

OCJIKOB IIPY HArpeBaHUHU, IIBETHHIE PEAKITUU OCIKOB
Paszpnen 7. BbIcOKOMOJIEKYISIPHbIE COCAUHEHUS 2
Tema 7.1. Copepxanue yueOHOro MmarepuaJia 2 OK 01
ITnactmacchl. IIpakTHYecKkue 3aHATHS 2 OK 02
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Kayuyku. Bonokna [Tpaktiueckass padora Nell. «CuHTre3, aHanu3 ¥ KiIacCHU(PHUKAIMSA BBICOKOMOJEKYISIPHBIX OK 04
COCTUHEHUIN IIK...
OcHOBHbIE IIOHATHSI XHUMHUU BBICOKOMOJIEKYJISIDHBIX ~COEAMHEHUH: MOHOMEp, IIOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IOJUMEpU3AIMH, CPEAHssI MoJeKyispHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUs U MTOJIMKOHCHCALINS.
OsznakomieHue ¢ oOpa3laMu MPUPOTHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4YyKOB:
IJIaCTMAacChl (TOJIMATUIIEH, NOJUIPONWIEH, MMOJIMBUHWIXJIOPU, MOJMCTUPOIN); HATypalbHbIA U
CUHTETHYECKHE Kayuykd (OyTaIueHOBBIA, XJIOPOIPEHOBBII M HW30MPEHOBBIH); BOJIOKHA
(HaTtypanbHble (XJIONOK, IIEPCThb, WIENK), HCKYCCTBEHHBbIE (ALETaTHOE BOJIOKHO, BHCKO3a),
CUHTETHUYECKHE (KaIpOH U JIABCaH)

KonTtposabnasi paGora

3 CTpyKTypa 1 CBOMCTBA OpraHMYecKUX BeulecTs (1o pasnaenam 3-7) 2

ITpodeccHoHAIBLHO OPHEHTHPOBAHHOE COAepPKaHMe (CoxepsKaHue PUKIATHOT0 MOxyJis )® 8

Paznen 8. Xumusi B ObITY M IPOU3BOJACTBEHHOM 1€AITEJIbHOCTH YeJI0BEKa 8 OK 01
Tema 8.1. Coaep:xxaHue yueOHOIro MaTepHuaJia 8 OK 02
XuMuueckue [IpaBuiia HKOJIOTMYECKU MEIeCO00pPa3HOr0 TMOBEACHUS B OBITY U TPYIOBOH JAESITEIHLHOCTU B OK 04
TEXHOJIOTHH LEJISX COXpaHEHHUsI CBOETO 3JI0POBbS W OKPYXKAIOIIEH MPUPOIHON Cpenbl, OMacHOCTh OK 07
B IIOBCEIHEBHOM | BO3JCHCTBUSI HAa JKUBBIE OPraHU3Mbl OPraHMYECKHX BEHIECTB OTHENBHBIX  KJIACCOB IIK...

U npodeccHoHaNnbHOM| (YIIeBOAOPOIbI, CHUPTHI, (EHOJNBI, XJIOPOPraHMYECKHE MPOU3BOIHBIC, AlbJACTUIBI H Jp.),
JCATEIbHOCTH YEIIOBEKA | [T0KA3aTeNb MPEIEIIBHO TOIYCTUMON KOHLIEHTPALMU U €T0 UCII0JIb30BAHNUE.

Ponp xumum B oOecrnieueHUM 5KOJOTMYECKOW, IHEPreTHUYecKO M MUIIeBOW 0e30MacHOCTH, 4
pasBUTMM  MEIUIMHBI, CO3/JaHUM HOBBIX MaTepuajoB (B  3aBUCHUMOCTH OT BHJA
npohecCuOHANBHOM JeSTENbHOCTH), HOBBIX MCTOYHUKOB 3HEPIUHU (aJbTEPHATUBHbBIE HCTOUHUKU
sHepruu). lloHATHE O Hay4yHBIX METOJAaxX IIO3HAHUS BEIIECTB M XUMHUYECKMX PEaKIMM.
[IpencraBnenuss o0 oOLMX HAyYHBIX HPHUHLMINAX MPOMBIIUIEHHOTO MOJYyYEHUS Ba)KHEHIIMX
BEIIECTB (Ha MpuMepax NPOU3BOJICTBA AMMHUAKa, CEPHOM KHCIIOThI, METAHOJIA).

8 B pamxax wacos I[IOC MOryT GBITH HMPOBEIEHBI MHTETPUPOBAHHBIE 3AHATHS C YUETOM COAEPKATENBHBIX MEXIIPEIMETHBIX CBA3eH MO JBYM M 0ojiee 0bImIe06pa3oBaTe bHBIM
JIUCIUIIIMHAM

®uzuka: mMarepusi, SHEPTUsi, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAJANOAKTHBHOCTb, MOJICKYJIa, SHEPIreTHUECKHH YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBa, PU3NYECKUE BEJIMUMHBI U CUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: knerka, opranusm, Omocdepa, s3kocucrema, oOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, MaKpo- U MHUKPOIJIEMEHTHI, BUTAMUHBI, OMOJIOIMYECKH aKTHBHBIC BEIIECTBA
(Oenku, yriieBoAbl, XKUPBI, PEPMEHTBHI).

I'eorpadus: MuUHEpaIIBl, TOPHBIE TIOPOJIBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIMBO, PECYPCHI.
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XuMHusT U 3J0pOBbE UEJOBEKa: IMpaBuia OE30MAaCHOTO HCHOJb30BAHUS JIEKAPCTBEHHBIX
[penapaToB, ObITOBOW XMMHHU B MOBCEIHEBHOMN KU3HU

IIpakTHyecKue 3aHATHS

[IpakTtnueckas pabora Nel2. «IIpuMeHEHME XWMHUYECKHX BEIIECTB M TEXHOJOTHH C YYETOM
Oyayiel mpodecCuoHaNbHOM ESATETBHOCTH.

Pemenne keiic-3a1ay 1Mo TeMmaM: IHILEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBLHOTO MHTAHUA,
BAKHEUILIME CTPOUTENIbHBIE M  KOHCTPYKIIMOHHBIE  MaTepuaibl, CEIbCKOXO3iCTBEHHOE
MIPOU3BOJICTBO, KpPaCKH, CTEKJIO, KepaMHKa, MaTepHalbl IJIs AJIEKTPOHHKH, HAHOMaTEpUalbl, 4
TEKCTUJIbHBIC BOJIOKHA, WCTOYHHMKH DJHEPTHM, OPraHUYECKWE W MHHEPAIbHBIE YIOOpCHHUS,
JIEKapPCTBEHHBIE U KOCMETHUYECKHE Tpenaparhl, ObITOBask XUMHsI, MATEpUAIIbl U3 UCKYCCTBEHHBIX U
CHHTETUYECKHUX BOJIOKOH.

3amura: [IpeacraBneHue pe3ynbTaTOB pelIeHUs Keiic-3agad B (opme MUHHU-IOKIa/Aa
(TomycKaeTcs UCNOJIb30BaHUE TPadUIECKUX U MPE3CHTAIMOHHBIX MAaTEPHAJIOB)

IIpome:xxyTouHasi aTTecTanus mo gucumanHe (quddepeHInpoBaHHbBIN 3a4ET)

Bcero 72
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3. yCiaoBust PEAJIM3ALIMN ITPOT'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

3.1. TpeOoBaHusT K MHHHMAJIBHOMY MATEPHAIbLHO-TEXHUYECKOMY
o0ecneyeHmn 1o

JIiist peanu3anyu MporpaMMbl TUCIUIUIMHBI JODKHBI OBITH MPEyCMOTPEHBI
CJIEIyIOIIUE CTIeIMAIbHbIC TOMEIIECHUS: YUEeOHbI KaOMHET XUMUU W/WIH y4eOHOM
XUMUYECKOH JTab0paToOpHH.

OddexkTuBHOCTH TpenojaBaHus  00I11e00pa30BaTEIIbHON  TUCIUILIAHBI
«XUMHS» 3aBUCHT OT HAJM4YUs COOTBETCTBYIOLIETO MaTEpHUaIbHO-TEXHHYECKOTO
OCHaIICHHsI. DTO OOBICHIETCS OCOOCHHOCTSIMU JAUCLIUILINHBI, B TIEPBYIO OUYEPEb,
e€ DSKCHEPUMEHTAIBHBIM XapaKTepoM, IIUPOKUM CIIEKTPOM MPUMEHEHUS U
NPAaKTHUYECKONH  3HAYMMOCThI0. PekoMeHayemMoe  MaTepualbHO-TEXHUYECKOE
oOecrieueHne KaOWHETa XMMHM M XUMUYECKOM JIabopaTopuu  BKIIOYAET:
CHEIUAIN3UPOBAaHHYI0 MeOelb M CHUCTEMbl XpaHEHHUS, TEXHUYECKHE U
DIIEKTPOHHBIE CpPEACTBA OOydYEHHUs, JIEMOHCTPAIMOHHBIE Y4EeOHO-HATJISATHBIC
nocoOusi, JAEMOHCTpAIlMOHHOE OOOpyJIOBaHME |  MPUOOPHI, J1abopaToOpHO-
TEXHOJIOTHYECKOE 000pYy/I0BaHME, JTAOOPATOPHYIO XMMHYECKYIO MOCYAY, MOJIEIH
(0ObeMHBIE W TIOCKHE), HaTypalbHble OOBEKTHl (KOJUIEKUWH, XUMHUYECKHE

pEeakTUBbI), 000pyJO0BaHHUE JIAOOPAHTCKOM.

Crnenmnanun3npoBaHHasi MedeJib U CHCTeMbI XPaHEHHUsI
1 | Cton naGopaTOpHBII 1EMOHCTPAILIMOHHBIH (C 3aIIUTHBIM, XUMOCTOWKHUM U TEPMOCTONKUM
MMOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON M OTBEJIEHUEM BOJbI, CAHTEXHUKOM,
HJIEKTPUUYECKUMH PO3E€TKaMH, aBTOMaTaMH aBapUMHOT0 OTKJIFOUEHMSI TOKA)
2 | Cron nabopaTOpHBIN JEMOHCTPAIIMOHHBIN C HAJICTPOMKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MOKPHITHEM)
3 | Cton yueHnueckuit 1abOpaTOPHBIN, peryIUpyeMblii 110 BHICOTE (C 3aIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKNUM MOKPBITHEM, PAKOBUHON, OOPTUKOM IO HAPYKHOMY
Kparo, MOJIBOJIKOM M OTBEJICHHEM BOJIbl, M CAHTEXHUKO)/CTON YUeHUUECKUH,
PETyIUPYEMBIi 10 BBICOTE (IpHOOpeTaeTCs TOIBKO MPH HATWYHH CIETIHATBHOTO
71a00paTOPHOTO OCTPOBHOT'O CTOJIA) (MO KOAUUECMBY 00VUaouwuxcs)
4 | Ctyn yuyeHU4eCKul (no Koauuecmasy o0yuanuuxcs)
Oruerymurens
6 | ocka knaccHasi/PenbcoBasi cucTema ¢ KJIaCCHOW M MHTEPAKTUBHOM JTOCKOM
(mporpamMmHOe obecrieueHune, MPOeKTop, KPEIUIeHUs! B KOMIUIEKTE)/HHTEPAKTUBHOM
MaHes b0 (MMporpaMMHOE 00ecredeHne B KOMITJIEKTE)
7 | CTo ¢ simuKaMu JiIsl XpaHeHHs1/TyMOoi (pabouee mecmo npenooasamerns)
8 | Kpecno oducHoe (pabouee mecmo npenodasameiis)

()]
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9 | Hocka mpobxoBasi/Jlocka MarHUTHO-MapKepHasi
10 | Cucrtema (yCTpOMCTBO) JJIsl 3aTEMHEHHS] OKOH
11 | Illxad BBITSHKHOM MAHOPAMHBIN
12 | Illxad nns XxpaHeHus: y4eOHBIX TOCOOUI
13 | AnTeuka yHUBepcalpHas JJIs OKa3aHUs NIEpPBOM MEAMIIMHCKON TOMOIIH
TexHuyeckHe cpeacTBa
MHOroQyHKIMOHAIBHOE YCTPOHCTBO/IPUHTED
WHTEepakTHBHBII MPOrpaMMHO-AINIAPATHRINA KOMITJIEKC MOOMIIBHBIN WM CTAllMOHAPHBIN
(mporpamMmHOe o0ecrnieueHre, IpoeKTop, KperieHne B komruiekre)/PenpcoBast cucrema ¢
KJIACCHOW M MHTEPAKTUBHOM J10CKOM (IIpOrpaMMHOE 00ecIieueHHe, TPOEKTOP, KPEIUIEHHE
B KOMILICKTE )/ MHTEPAKTUBHOM MaHE IO (ITpOorpaMMHOE 00ecriedeHUE B KOMILJIEKTE)
3 | IlepcoHanbHBIN KOMIIBIOTED C IEpH(EepUeit/HOYTOYK (JIMIIEH3HOHHOE IPOTPAMMHOE
obecrnieueHre, 00pa3oBaTeIbHbIM KOHTEHT U CUCTEMA 3alllUThl OT BPEJOHOCHOU
uHOopMaLuu, MporpaMMHoe odecrieueHue st HupoBoii 1aboparopuu, ¢
BO3MO>KHOCTBIO OHJIAHH-0IPOCa)
DJIEeKTPOHHbBIE CPeACTBA 00yUeHus!
1 | DnekTpoHHbIe cpencTBa oOyueHus/MHTepakTuBHbIe TOCOOUS/OHIANH-KYPCHI (110
pazoenam paboyetl npocpammol)
JleMOHCTpPalIHOHHbIE Y4eOHO-HATJISIIHbIE I10CO0HS

CnoBapu, CIpaBOYHHUKH, SHUUKIIONEIUS (N0 XUMUYECKUM HAYKAM)
KoMIIeKT mopTpeToB BEIMKUX XUMUKOB
[TocoOusi HArMIsIAHOM SKCIO3UIINH
[lepuonnueckas cucrtema xXumMudeckux 3jaeMeHToB JI.J. Menneneesa
Crnenuajn3upoBaHHasi MeOeJlb U CHCTEMbI XPAHEHH sl I XMMHYECKOii J1JabopaTopuu
1 | JJabopaTopHbIii OCTPOBHOM CTOJI (ABYXCTOPOHHUM, C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJIEM, C ITOACBETKON U IEKTPUUECKUMU PO3ETKAMH,
MI0JIBOAKOM U OTBE/IEHUEM BO/Ibl, U CAHTEXHUKOM)
2 | Ctyn nabopaTOpHbIi, peryJIupyeMblii 0 BBICOTE
3 | Cton naGopaTOpHBIM JEMOHCTPALIMOHHBIH (C 3alIUTHBIM, XUMOCTOMKUM U TEPMOCTOUKHM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKON M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
HJIEKTPUUYECKUMH PO3E€TKaMH, aBTOMAaTaMH aBapUMHOT0 OTKJIFOUEHMSI TOKA)
4 | Cron nabopaToOpHbBIN JEMOHCTPAIIMOHHBIN C HAICTPONKOMH (C 3alIMTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM MOKPHITHEM)
Crou ¢ simmKamMu 1715l XpaHeHUs1/TyMOoi
Kpecino oduchoe
Oruerymurenb

JleMOHCTpalMOHHOE 000PYI0BaHME U MPUOOPHI I KAa0MHETA U JJadopaTopun
Becnl anextponnble ¢ USB-nepexoaHukoM
CTOJIMK TObEMHBII
LlenTpudyra 1eMOHCTpallMOHHAS
[IITaTuB 1EMOHCTPALIMOHHBIN
Annapar Juisi IpoBeIeHUsI XMMUUYECKUX peaklui
Amnmnapar Kunna
OBIUOMETP
["openka yHUBEpcaabHast
[Tpubop 11 WILTIOCTPAIK 3aBUCUMOCTH CKOPOCTH XMMHYECKUX PEAaKIMi OT yCIOBUMN
OKpYXarolleH cpenbl
10 | HaGop st 2ieKTpoau3a 1eMOHCTPAITMOHHBIN
11 | ITpubop AJisi ONBITOB 110 XUMHH C DJIEKTPUUECKUM TOKOM (71a00paTOpHBIif)
12 | ITpubop /Ui OKUCIECHUSI CIUPTA HAJ METHBIM KaTaJIu3aToOpoOM
13 | ITpubop AJist MOTYUYEHUs TATONI0aJIKAaHOB IEMOHCTPAIIMOHHBIN
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14 | ITpubop /Ui MOJIYYCHUS PACTBOPHMBIX BEIIECTB B TBEPIOM BHJIC

15 | YcranoBka a1 QruibTpoBaHUS MO BAKYYMOM

16 | ITpubop [uis onpeaesieHus: COCTaBa BO3yXa

17 | 'a30aHanm3aTop KUCIOPO/Ia U TOKCUYHBIX Ia30B ¢ U(POBON MHAMKAIIMEH TTOKa3aTelIeh
18 | ITpubop i MILIIOCTPALIMK 3aKOHA COXPAHEHMsI MAacChl BELLIECTB

19 | YcraHoBKa JiJ1sl IEPETOHKH BEIIECTB

20 | bapomeTrp-anepou

21 | Habop m1st u3yueHusi BOJOPOAHON IHEPIETUKH

22 | pH-MeTpsI (Qonornumenvroe éapuamusnoe 0bopydosatie)
JlabopaTOpHO-TeXHOJI0rH4eCKoe 000py/10BaHMe I KAOMHeTA U JiadopaTopun

[Tpubop /Ui MOJIyUYeHHUs TaJIONI0AJIKAHOB U CIOXKHBIX 3(pUPOB J1abOpaTOpHbII

Konbonarpesarenb

DJIEKTPOIUIUTKA

bans koMOuHMpOBaHHAas JJabopaTopHast

Becbl 1151 Chllyunx MaTepuajioB

[Tpubop /uis oNTy4YeHUs ra30B

CnupTroBka JiabopaTopHasi

MarnuTtHas Menanka

Mukpockomn 1uppoBoii ¢ pyKOBOACTBOM I0JIb30BATENsI M TOCOOMEM JUTSI YUAIIHUXCSI

Habop 115t 4MCTKH ONTHKH

Habop mocyibl 17151 peakTUBOB

Habop nocyibl ¥ npuHaAIEKHOCTEN UIsl padOThI ¢ MAJIBIMU KOJMYECTBAMHU BELLIECTB

Habop npunaasiekHOCTeH 17151 MOHTaXa MPOCTEHIINX TPUOOPOB MO XUMHHU

Habop nocyibl ¥ IpUHATISKHOCTEH U3 MponuiieHa (MUKpOIadopaTopusi)

JlabopaTopHasi XuMHUYeCKas NMOCy/a JJisl KaOUHeTa U J1adopaTopun

KoMmiekT kosi6 1IeMOHCTPAIIMOHHBIX

Habop npobok pe3nHOBBIX

Ilepexon CTEKIIHHBIN

[Tpobupka Bropiia

[Tpobupka IByXKOJIEHHAs!

CoenuHuTeIh CTEKIISTHHBIN

3akMM BUHTOBOM

3axxuM Mopa

9 | lllmaHr CUIMKOHOBBIM

10 | KOMIUIEKT CTEKIJISIHHOM MOCY/Ibl Ha IIIH(ax J1eMOHCTPAIIMOHHBIH

11 | lo3upyroriee ycTporcTBO (MEXaHUYECKOE)

12 | KoMIuiekT uzfenuit u3 kepamuku, hapdopa u dastca

13 | KommuiekT j1oxek gapdopoBbix

14 | KoMIJIEeKT MEpHBIX K0JIO Majloro oobema

15 | KOMIUIEKT MEpHBIX KOJIO

16 | KOMIJIEKT MEpHBIX TWJIMH]IPOB IJIACTHKOBBIX

17 | KoMIJIeKT MEPHBIX IIWJIMHIPOB CTEKIISIHHBIX

18 | KoMIIeKT BOPOHOK CTEKJISTHHBIX

19 | KoMmiekT nuneTox

20 | KOMIUJIEKT cTakaHOB MIACTUKOBBIX/CTEKJISTHHBIX

2] | KoMIJIEKT CTaKaHOB XMMUYECKHX MEPHBIX

22 | KoMIJIeKT CTaKaHUYMKOB JIJIsl B3BELIMBAHUS

23 | KOMIJIEKT CTYNOK C MECTUKAMHU

24 | HaGop mmnarenei

25 | Habop nuHI1IETOB
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26 | Habop uamek [letpu
27 | TpyOxa cTekJssHHAs
28 | Dkcukarop
29 | Yama kpucraain3aiuoHHas
30 | umoel TUreIbHEIS
31 | bropeTka
32 | Ilpobupka
33 | baHka 11oj1 peakTUBBI [TOJIMITHIICHOBAs
34 | banka oy peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIA C MPUTEPTON MTPOOKOM
35 | Habop cKIISIHOK Uil pacTBOPOB PEAaKTUBOB
36 | [Tamouka cTeksiHHasA
37 | llltaTuB juist IpoOHPOK
38 | KoMIIeKT cpeAcTB JUlsl MHAMBUAYaJIbHON 3aLUThI
39 | KOMIUIEKT TEpMOMETPOB
40 | CymmunibHas naHenb JUisl IOCY/Ibl
41 | ®unbTpoBanbHas Oymara/huiabTpel OyMasKHbIE (00noIHUMENbHOE 8APUAMUBHOE
obopydosanue)
Mogaesn (00beMHBIE M IVIOCKHE), HATYPAJIbHbIEC 00beKThI (KOJIJIEKIMH, XUMHYECKHEe
peaKkTHBBI) JAJ1sl Ka0MHeTa U JJa0opaTopum
KoMmmuiekT Mojienell KpUCTAIUIMYECKUX PEHIeTOK
Moiens MOJICKYJIbI OeKa
Habop 115 MojenupoBaHusi CTPOSHUS HEOPraHUYECKUX BEILIECTB
Habop [u1st MOJieupoBaHusl CTPOSHHUSI OPTaHMUYECKUX BEILIECTB
Habop 115 MojenupoBaHusi CTPOSHHUS. aTOMOB U MOJIEKYJI
Habop [u1s1 MoJieiupoBaHust 3J€KTPOHHOTO CTPOSHUSI aTOMOB
Komnuiekt kosuiekuui
KOMIUIEKT XUMHUYECKHX PEaKTHBOB
OobopynoBanue JJa00PAHTCKOM KAOUHETA XUMHUM
Crou ¢ simuKamMu 1715l XpaHeHUs1/ TyMOoi
Kpecino oduchoe
Cton 1a00paTOpHBIA MOSYHBIH
CymunibHas naHes b Ui HOCY bl
[Hkad ns XpaHeHust yueOHbIX TOcoOUi
[Ikad s XpaHEHUs] XUMHUYECKIX PEaKTHBOB
Ikad s XpaHeHust 1abopaTOPHON MOCY b/ TPUOOPOB
[Ikad BHITSAKHON
JlaGopaHTcKuii CTON
Cryn 1aGopaTopHBbIi, peryJIupyeMblil 10 BBICOTE
DneKTpUYecKuil aKBaAUCTHILIISITOP
[Hkad cymuapHbIi
Pe3uHoBBIE IEpUYaTKH
KommiekT epiueit 1715t MbIThs 1a00paTOPHO MOCYAbI

R0 |A N[N [ |WIN|—

R [QA[ N[N || [—

\O

—
(e)

—
—

—_
[\

—_—
(O8]

—
B~

3.2. HapopmanuoHHoe oOecniedeHne peau3auu NporpaMmmbl
Jlns  peanuzaiuu  NpOrpamMMbl  JUCHUIUIMHBI  OMOIUOTEYHBIN  (POHI
o0pa3oBaTeILHON OpraHu3aluu JOJDKEH WMETh IeYaTHbIE W/WIM AJICKTPOHHBIE

y4eOHUKH U pa3pabOTaHHBIE B KOMIUIEKTE C HHMH ydeOHbIe mocoOus (mpu
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HaJ'II/I‘II/II/I), JOMMYIICHHBIC K MCIIOJBb30BAHUIO IIpU pCaiu3aliu O6paSOBaT€JIBHBIX

nporpamMm cpenHero npodecCHuOHAIbHOTO O0pa3oBaHUsl, peaiu3yeMblx Ha 0Oasze

OCHOBHOTI'O 00ILEro 06pa3oBaHus’.

IIpn peamuszanuu nporpamMmbl AUCLUILIMHBL BO3MOXHO HCIIOJIB30BAHUE
AJIEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB, AOMYLIEHHBIX K HMCIOJIb30BAHUIO MPHU

peanu3anuy 00pa3oBaTeIbHBIX IIPOrPAMM CPEIHEro 0b1Iero oopazoanus '’

? Tlpukas MunuctepcTBa npoceeienus Poccuiickoii @eneparmu ot 5 Hosops 2024 1. N 769 «O6 yTBepxaeHIn
(enepanbHOTO NEepeyuHs y4eOHMKOB, JOMYIIEHHBIX K UCIIOJIB30BaHUIO NP PEaIN3aliii UMEIOIINX
TOCYZapCTBEHHYIO aKKpEAUTALMI0 00pa30oBaTeIbHBIX IIPOrpaMM Ha4yalbHOTO 00IIEero, OCHOBHOTO OOIIEro, CpeHero
o01ero 06pa3oBaHus OPraHU3aIMSIMH, OCYIIECTBIISIOIIMMH 00pa30BaTEIbHYIO AEATEIBHOCTD, U YCTAHOBJICHUN
MPE/INIFHOTO CPOKa HCIIOJIb30BAHMS UCKIIIOUEHHBIX YU€OHHKOB U Pa3paOOTaHHBIX B KOMIUICKTE C HUMH Y4E€OHBIX
noco6uii» (B akTyanbHoi penakunm). Ccbliika Ha yKa3aHHBIHM ITpuka3 akTyanaspHa Ha 20.02.2025 .
19 TIpuka3 Munnctepctsa npocsermenus Poccuiickoit ®enepamyu ot 18 mroms 2024 1. N 499 "O6 yTBepkneHnn
(hemepaspHOTO TIEPEYHS JCKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, TOMYMIEHHBIX K UCIIOIB30BAaHHIO IPH
peanu3anuy UMEIONINX TOCYAaPCTBEHHYIO aKKpEIUTAIINI0 00pa30BaTeIbHBIX IPOTPaMM HadyalbHOTO O0IIero,
OCHOBHOTO O0IIIET0, CPETHEr0o 00IIero oopa3zoBanus» (B akTyasisHON pegaknun). CchlIka Ha yKa3aHHBIA MIPHUKa3
aktyanbHa Ha 20.02.2025 r.
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

KoHTponb u oueHka pe3yJdbTaTOB OCBOEHHUSI 00I11e00pa3oBaTesbHON
JVCHUIUIMHBI PACKPBIBAIOTCS YEPE3 NUCLUIUIMHAPHBIE PE3YIbTAThI, HAIIPABIICHHbBIC
Ha (QopMHpOBaHHE OOIIUMX W MPOPECCHOHATBHBIX KOMIETEHIIMH MO paszaenam
U TEMaM COJIep KaHMs y4eOHOTo MaTepHaa.

Oomas/npodeccnonanbHas Pasnen/Tema Tun OLEHOYHBIX
KOMIIeTeH I Usl MepOonpUATHI
OK 01. Berbupatb criocoObl penieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATILHOMN ACSITEIIPHOCTH Tema 2.1,2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1

Tema 4.1 TecTtupoBanue
Tema 5'1_5 4 VcTHBIH onpoc
Teuma 6.1 ’ Perenre pacyéTHBIX 3a1a4
Tema 7'1 HaOmronenue 3a xoqoM
Tema 8.1 BBITIOJIHCHUS TIPAKTUKO-
- OPHUEHTUPOBAHHBIX 3aJaHUN
OK 02. Mcnosib30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, Hp - ap - a
TaBJIEHU
Cpe/cTBa MOUCKa, aHalIu3a 1 1.6,1.7 é; IJI'IBTaTOB
WHTEpIpeTauy HHPOPMALIUH, U Tema 2.1,2.2 P ay cc
[IPAKTUYECKAX U
MH(OPMaLIMOHHBIE TEXHOJIOTUHU JJIs Tema 4.1, 4.2 p
. J1a00paTOPHBIX pabOT
BBITIOJIHEHHMS 33714 PO eCCHOHATBHOMN Tema 5.2-5.4
ICSTEITBHOCTH Tema 6.1 [IpoBenenne XMMHUYECKOTO
Tema 7'1 IKCIIEPUMEHTA
Tema 8.1 Brimmonnenue
OK 04 Tera 1'7 KOHTPOJIbHBIX
O} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1, 2.2 pabor fo
a00TaTh B KOJUIEKTHUBE U KOMaHIIE Tema 4.1,4.2 PASARIEM AHCHITLITHHET
p A Teata § 5 5 P OreHKa CAMOCTOSTEIHHO
Tema 6.1 ’ BBIIOJIHEHHBIX 3aJaHU
Tena 7'1 3amura penieHus Keic-
Tenma 8.1 3aja4 (c yueToM Oymymieit
" - npodecCHOHAILHON
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7 pod
. JESITEIILHOCTH )
OKpYJKarollei cpensbl, Tema 5.1 BhITOHEH e 3a1aHmi
pecypcocOepekeHuto, IpuMeHsTh 3HaHus | Tema 8.1 IPOMEKYTOTHOR
00 M3MEHEHUU KIMMaTa, TPUHIIUIIBI
aTTecTaluu

OepexIIMBOro MPOU3BOACTBA, 3P(HEKTUBHO
JIEIICTBOBATH B YPE3BbIYANHBIX CUTYALMIX
HK”

"' TIK ykaswiBarotest B cootBeTctBur ¢ @I'OC CIIO peanusyemoii mpogheccuu/CrenuantbHOCTH.
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Jluct cornacosanua k AokymeHTy N2 39 ot 08.06.2026
Muunumnartop cornacosanuna: ®asbinosa A.A. CexpeTtapb
Cornacosanue nHuyumnposaHo: 08.06.2026 11:01

INucTt cornacoBaHuna Tun cornacoBaHua: nocneaoBaTesibHOe
N° (17[0} Cpok cornacosaHusA PesynbTaTt cornacosaHus 3ameyaHun
1 BukmyxameTos 3.M. Lfoanucauo
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