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1. OBILIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUILIUMHBI «XUMUS»

1.1 OO0aacTh NpUMEHEHUS MPOrPAMMBI

PaGouas nporpamma yueOnoro mnpeamera O/Ib.12 «Xumwus»  sBaseTcs 00s13aTeIbHOM
4acTbhlo 001I€00pa30BaTEIbHOrO IHMKIa 00pa3oBaTeNbHOW MPOrpaMMbl B COOTBETCTBHH C
®I'OC CIIO no cnenuanbHoctu 21.02.19 «3emneycTpoiicTBO».

1.2 MecTto nmpeaMera B CTPYKType NPOrpaMMbl MOATOTOBKH CIEHHAJINCTOB CPeIHEro
3BeHa

VYueonwii mnpeamer OJ[b.12  «Xumusi» BxoauT B pazaen «OOimeo0pa3oBaTebHbIC
peaMETHI» 00111e00pa30BaTEILHOTO YU€OHOT0 ITUKIIA.

1.3 O0bem yueOHOH TUCHUIJIMHBI U BUAbI Y4eOHOH padoThI

Bup yyeOHol padoThI O06bem yacoB
O06bem 00pa3oBaTeIbHOM POrPaMMBbl Y4eOHOI 0 72
npeaMeTa

B TOM YHUCJIC:
- TEOpeTHYeCKOoe 00yueHue 34
— TPAKTUYECKUE 3aHITHS 38
- caMmocTosiTeJIbHas pabora
- KOHCYJIbTalluu

IIpomexyTouHasi arrecTanus — audepeHITupPOBaHHbII

3ayer

2. INTIAHUPYEMBIE PE3YJIBTATDBI
2.1. leau ¥ 32124 AUCHUILINHBI

Conepxanue  mporpamMMbl  00IIe0Opa30oBaTEIbHON  JUCHMIUTMHBI  « XM
HampaBJIe€HO Ha JIOCTHXKEHUE CICAYIONIUX IeJIei:

- dbopMupoBaHUE CUCTEMbl XUMHYECKHUX 3HAHMKM KaK Ba)KHCUIIICH COCTaBIISIOIICH
€CTeCTBEHHO-HAyYHON KapTHHBI MHUpPA, B OCHOBE KOTOPOH JieKaT KIIIOUEBBIC TOHSTHS,
dbyHIaMEeHTaabHBIE 3aKOHBI W TEOPUHM XHWMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U
MMOHUMAHHE CYIIHOCTH JIOCTYIHBIX OO0OOIICHWI  MHPOBO33PEHUYECKOTO  XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS;

— dbopMHUpOBaHHE M Pa3BUTHE MPEACTABICHUNW O HAYYHBIX METOJaX MO3HAHUS

BEIIECTB W XHUMHYECKUX peaKUuid, HEOOXOAMMBIX IJii HOPUOOpPETEHUS YMEHHUM



OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHYCCKHUX SBJICHUMA, UMEIONTUX MECTO B TIPUPOJIE, B
MPAKTUYECKON U TTIOBCEJHEBHOM KU3HU;

— pa3BUTHE YMEHHUH U CIOCOOOB NESITEIHHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
00BSCHEHHEM XMMHUYECKOTO IKCIIEPUMEHTA, COOJIIOJIEHUEM MPaBUiI O€30MaCHOr0 00palleHus
C BEIECTBAMU.

3agayu JUCUUILIHHBI:

1)  chopMupoBaTh TOHMMAaHHE 3aKOHOMEPHOCTCH MPOTEKAHUS XUMHYCCKUX
IIPOIIECCOB U SIBJICHUHM B OKpYKAIOIIEH Cpeje, a TakKe UX CBSI3b C IEJIOCTHOW Hay4YHOU
KapTUHOW MHpa U APYTHMH €CTCCTBCHHBIMH HayKaMH,

2)  pa3BUThb YMEHHS COCTaBIATH (POPMYJIbI HEOPraHUYECKHX M OPraHHYeCKHX
BEIICCTB, YPABHCHHSI XMMHYCCKUX PpEaKIUui, OOBACHATh WX CMBIC], HHTEPIPETHUPOBATH
PE3YJIBTaThl XUMHUYECKUX IKCIICPUMEHTOB,

3) chopMHUpOBaThH HaBBIKH MIPOBEICHHUS IIPOCTEHIITHX XUMHUYECKUX
AKCTIIEPUMEHTAIBHBIX HCCIEIOBAaHUM ¢ COOJIFOJICHUEM TpaBUil O€30MacHOro OOpaIleHus ¢
BEI[ECTBAMU U J1a0OpPaTOPHBIM 000PYyI0BaHUEM;

4)  pa3BUTh YMCHHS HAXOJWTh, AHAIM3MPOBATh M HCIIOJB30BaTh HHOOPMAIIHIO
XUMHUYECKOTO XapaKkTepa U3 pa3InIHbIX HHPOPMAIMOHHBIX UCTOYHUKOB, BKJIFOYasl Y4eOHYIO
JTUTEpaTypy, HAy4IHbIC MyOIUKAIIMU U UHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHUS MPOTHO3UPOBATH IOCICACTBUS CBOCH NEATCIBHOCTH U
XUMUYECKUX TPHUPOAHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX IMPOIECCOB, YUYUTHIBAS
BO3MOJKHBIE SKOJIOTHUECKHE U COIUAJIbHBIE BO3EHCTBHS;

6) chopMHUpOBaTh MOHUMAHWE 3HAYMMOCTH JOCTIKEHUHA XUMUYECKOW HAYKU U
TEXHOJIOTUHN VISl Pa3BUTHS COIMATBHOM M TIPOM3BOJICTBEHHON cep C yMEHHEM MPUBOIUTH
MIPUMEPHI UX IPUMEHEHHUS B PA3IMYHBIX chepax KU3HHU.

2.2. Ilnanupyemble pe3yJbTaTbl OCBOCHHSI 00IIe00pa3oBaTeJbHOM JTUCUUILUIMHBI B
coorBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHme oOmMeoOpa3oBaTeNbHAS NUCIMIUIMHA «XHUMHS» HWMEET TIpHU
dopmupoBanun u passurun OK 01; OK 02; OK 04; OK 07, mpeacraBieHHBIX B

AKTyaJIN3UPOBAHHBIX OI'ocC CIIO o npodeccun/cnenuanbHOCTH.



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

I[chmmnnapnble

OK 01. Berbupatp
CTIOCOOBI pelICHHUS
3amad
npodeccuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3TUYHBIM
KOHTEKCTaM

Oo6uue
JInyHOCTHBIE Pe3yJabTAaThl JOLKHBI OTpakaTh B
YacTu:
TPYAOBOT0 BOCIIUTAHMA:
— TOTOBHOCTH K  Tpydy, OCO3HaHWUE IICHHOCTH
MacTepCTBa, TPYI0JIIO0UE;
— TOTOBHOCTH K aKTHUBHOU JCATCIIBHOCTHU

TEXHOJIOTHYECKOW W COIMAJIbHOM HaIpPaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh,  IUIAHUPOBATh W
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO JEATEIbHOCTD;
WHTEpeC K pas3nudHbIM cdepaMm MpodhecCHOHATBHON
JIeSITEIILHOCTH.

MeTanpeaMeTHbIe Pe3yabTAThl T0JKHBI OTPAKATH:

OsBJianenue

YHUBepCAJIbHBIMU Y4eOHbIMU

NMO3HABATEJIbHBIMU J€HCTBUAMM:
a) 0a30BbIe JIOrHYeCcKHe IeiicTBUA.

CaMOCTOSITEIIBHO (POPMYIIUPOBATh U aKTYaIM3UPOBATH
po0JIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABJIWBATh  CYIICCTBCHHBIM  NPHU3HAK WU
OCHOBaHHUs JUIS CpaBHEHHS, KIacCU(DUKALMH U
000011eHM;

OTIPECIIATh Lean JICATEILHOCTH,
mapaMmeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
BBISABIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B
paccMaTpuBaeMbIX SBIICHUSX;

BHOCUTh KOPPEKTHBBI B JESITENHLHOCTb, OIICHUBATH
COOTBETCTBUE PE3YABTATOB IIENSM, OLIEHUBATH PUCKHU
MOCIIEICTBUI ACATEILHOCTH.

3aJ1aBaTb

0) 0azoBbIe HCCIeN0BATENbCKUE eCTBHS:

JCOMILUIMHAPHBIE Pe3yJbTAThI T0JKHBI 0TPAXKATH:

IIP6 01. chopmMupOBaHHOCTh MPEACTABJICHHUI: O XUMUUYECKOU
COCTAaBIISAIONICH E€CTECTBEHHOHAYYHOW KApTHUHBI MHUpPa, POJIHU
XAMHUHM B TIO3HAHWH SIBICHUH TMPUPOJIBI, B (HOPMUPOBAHHUU
MBIIIJICHASI W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIIMOHAITBHOMN
IPAaMOTHOCTH, HEOOXOJIUMOU JUIS pEHICHUS MPAKTHYSCKUX
3aJ1a4 U IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM CpeJie;

IIP6 02. BrageHue CUCTEMOW XWMHWYECKHX 3HAHHUM, KOTOpas
BKJIIOYACT:  OCHOBOIIOJIATAIONIME  TOHATHS  (XHUMHYCCKUH
9JIEMEHT, aTOM, 3JIEKTpOHHAas 000joYKka aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYJa, BAJIGHTHOCTb,
AEKTPOOTPULIATENILHOCTD, CTENEHb OKUCICHMS, XUMHUYECKas
CBA3b, MOJIb, MOJISIDHAsl Macca, MOJISIPHBIM 00BbEM, YIiIepOaHbII
ckener, (YHKIMOHANbHAs Tpynma, paaukal, H30oMepus,
U30MEpPbl, TOMOJIOTMYECKUN pAll, TOMOJIOTH, YIJIEBOJAOPOIDI,
KHUCJIOPOJI- M a30TCOJEpIKalllie COEIMHEHHUs, OUOJIOrHYecKU
aKTHBHBIC BelecTBa (YIJIEBOJBI, >KHPBI, OCIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYIISIPHBIC
COCIMHEHUS, KpUCTAJNIMYecKasl pelIeTKa, TUIbl XUMHYECKUX

peaxiuit (OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHYECKHE, PEAaKIHMH HMOHHOTO OOMEHa), pacTBOD,
SJIEKTPOJIHTHI, HERJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
TUCCOLIMAINSA,  OKHUCIUTENb, BOCCTAHOBUTEIb,  CKOPOCTh

XUMUYECKON pEaKIUM, XMMHYECKOE PABHOBECHE), TCOPHH H
3aKOHBI (TEOpHs] XUMHUYECKOTO CTPOCHHUS OpPraHUYEeCKHX
BeniectB  A.M. byrnepoBa, Teopus DIEKTPOJIUTHYECKOU
auccouuranuy, nepuoanueckui 3akoH /.M. Menneneesa, 3akoH
COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH, CUMBOJHMYECKUHN S3BIK




BJIQJICTh HAaBBIKAMHU Y4eOHO-UCCIIEI0BATCILCKOW U
HpOCKTHOI‘/JI ACATCIIBHOCTHU, HABbIKAMH PpPa3pClICHUSA
mpooem;

BBISIBJIATDH MPUYUHHO-CJICACTBCHHLIC CBsI3HU u
AKTyaJIMU3NUpOBaTh 3aAady, BbBIABUIaTb THUIIOTE3Y €€
peIICHHMA, HAXOJUTh apryMCHTBI IJIA JOKa3aTCJIbCTBA
CBOMX YTBEP)KJICHMM, 3aJaBaTb NApaMmeTpbl H
KpPUTEPUU PELICHNUS,

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XO4€ PCIICHUA 3aaa4un
PE3YyIbTATHI, KPHUTHYCCKU OLCHUBATH ux
JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSIX;

YMETb TCPECHOCUTHL 3HAHUA B IIO3HABATCIIBHYIO U
IMPAKTUYICCKYIO oOiactu KN3HCACATCIBHOCTHU.

XUMUH, (AKTOJOTMUYECKHE CBEJCHHUS O CBOMCTBAxX, COCTaBe,
NOJydeHUH U O€30IacHOM  HCIIOJIb30BAaHUU  BAKHEHIIHNX
HEOPraHMYeCKUX M OpPraHUYECKUX BEIIECTB B OBITY U
IPAKTHYECKOHN AEATEIbHOCTU YEJIOBEKA;

ITP6 03. chopMUpPOBAaHHOCTh YMEHHI BBISIBIISITH XapaKTEPHBIC
INPU3HAKA U B3aUMOCBS3b M3YYEHHBIX IOHSATUM, MPUMEHSTh
COOTBETCTBYIOILIME TMOHATUS TPU ONHCAHUU CTPOCHHS U
CBOMCTB HEOPraHMYEeCKMX M OpPraHWYeCKUX BEUIECTB M HX
MPEBPALICHU; BBIABIATh B3aUMOCBSI3b XMUMHUUYECKUX 3HAHUN C
HNOHATHUSIMHA U MPEJICTABICHUSMH JIPYTUX €CTECTBEHHOHAYYHBIX
IPEIMETOB;

IIP6 04. chopMHUPOBAHHOCT, YMEHUH  HCIIOJH30BATH
HAaUMEHOBAHMSI XMMHUYECKHUX COEAMHEHUH MEXIyHapOIHOTO
COI03a TEOPETUYECKON M NPUKIAJTHONW XUMHUU U TPHUBUAIbHBIC
Ha3BaHMsI BAKHEHIINX BEIIECTB (ITUJIEH, alleTUJIEH, TJIUIEPHUH,
dbenon, GopMampaeTHa, YKCyCHasi KHUCJIOTA, TJIUIWH, YrapHbII
ra3, yrjaeKUCIbIM ra3, aMMHaK, TalleHas W3BECTb, HETalleHas
U3BECTh, IHUTbEBAs COJA U JPYTUX), COCTaBIATH (OPMYIIbI
HEOPraHWYECKUX W OpPraHMYECKHX BEIIECTB, ypPaBHEHUS
XUMUYECKUX PpeaKUUil, OOBSACHATh UX CMBICI; MOJITBEPXKAATh
XapaKTepHbIE XMMHYECKHE CBOICTBa BELICCTB
COOTBETCTBYIOIMMH JKCIIEPUMEHTAMH U 3alIACIMU ypaBHEHUUN
XMMHYECKHUX PEaKIIN;

IIP6 05. chopmMupoBaHHOCTH YMEHUH  yCTaHABIWBATH
IIPUHAUICKHOCTD U3YYEHHBIX HEOPraHU4ECKUX u
OpPraHMYECKHUX BEUIECTB K ONPEICIIEHHBIM KjaccaM W rpynnam
COCIIMHEHUM, XapaKTEpU30BaThb HX COCTAaB M BaXKHEWUIINE
CBOMCTBAa;  ONpEAENATh  BHIBl  XUMHUYECKMX  CBs3eH
(KoBaJIeHTHasi, MOHHAs, MeTaJUIMYecKas, BOJOPOJHAsI), THIIbI
KPUCTANINYECKUX PELIEeTOK BEIIeCTB; KJIACCU(PULUPOBATH
XMMHYECKHUE PEAKIINY;

I1P6 07. chopMUpPOBAaHHOCTh YMEHUH MPOBOJUTH PACUEThl IO
XUMHUYECKUM (hopMysaM U ypaBHEHUSIM XUMUYECKUX PEAKIIUN C
UCMOJb30BaHUEM (U3NYECKUX BEIMYHMH, XapaKTEpU3YIOIIHUX
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BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBL: Macchl, 00ObeMa
(HOpMaJIbHBIE ~ YCIIOBHUSI) Ta30B, KOJMYECTBA  BELIECTBA;
HCII0JIb30BAaTh CUCTCMHBLIC XHUMHWYCCKUEC 3HAHUSA IS HNPUHATHUA
pGIHGHI/If/'I B KOHKPCTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM.

OK 02. Ucnoap3oBaTh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayn3a u
WHTEPIpPETAIHN
uHpopmanuu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npohecCuoHaTBHOM
JeATeNbHOCTH

JIMYHOCTHBIE pe3yabTaThbl [I0/LKHbBI OTPaKkaTh B

YacTu:

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

— chopMUPOBAaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha
UAore KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIbTYPHOM MHDE;

— COBEpILICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOM
KyJIbTypbl KaK CpPEICTBA B3aUMOJCUCTBHUS MEXIY
JIFOJIBMU U TTIO3HAHUS MUpa.

MeTtanpeaMeTHbIe pe3yJIbTaThl J0JKHbI OTPAKATh:

OBJageHue YHUBEPCAJIbHBIMHA Y4eOHbIMU

NMO03HABATEJIbHBIMHU JAeHCTBUAMM:

B) padora ¢ undgopmanueii:

— BIAJETh HAaBBIKAMHU TMOJYy4YeHUA HHDOpMaAlMKM U3
WCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSATEIbHO
OCYHIECTBJIATh MOWCK, aHaJIU3, CUCTEMATU3ALMI0 HU
WHTEpIpeTanuio MHGOPMALUK Pa3IMYHbIX BUAOB H
(dhopM TpencTaBICHHUS;

— CO3/1aBaTh TEKCTHI B PA3NIMYHBIX (popmaTax ¢ yueToMm
Ha3HaueHUs: WHGOPMAlUKM U LENEBOM ayAuTOPHH,
BBIOMpass ONTUMalbHYIO (GOpMYy TMpEACTaBICHUA H
BU3YyalIU3alUu;

— OIICHUBATh JOCTOBEPHOCT, JETUTUMHOCTh
uHpopMaluyd, €€ COOTBETCTBHE TMPABOBBIM U
MOpPaJIbHO-3TUYECKUM HOPMaM;

JucuunjinHapHble (MpeaIMeTHbIe) Pe3yJbTAaThbl U J0JKHBI
OTpPaXKaTh:

I1P6 06. BnajeHMe OCHOBHBIMU METOJAMH HAYYHOTO TIO3HAHUS
BEIIECTB M XWMHUYECKHX SIBJICHHUH (HAOIIOJCHUE, HU3MEPEHHE,
AKCIEPUMEHT, MOJIETUPOBAHUE);

ITP6 07. chopMUPOBAaHHOCTh YMEHUU IMPOBOAUTH PACUETHI 1O
XUMUYECKUM (POPMYJIaM B YPaBHEHUSIM XUMHYECKUX PEAKIIUH C
WCIIOJIb30BaHUEM (PH3WYECKUX BEIUYHH, XapaKTEPHU3YIOIINX
BEUIECTBA C KOJIMYECTBEHHOM CTOpPOHBI: Macchl, o0Obema
(HOpMallbHbl€ ~ YCIIOBHUSI) Ta30B, KOJHMYECTBAa BEIIECTBA,
HCIIOJIb30BaTh CHCTEMHbIE€ XMMHUYECKUE 3HAHUS NIl TPUHSATHS
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsSX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

IIP6 08. chopMUpPOBAaHHOCTHP YMEHHH IUIAHUPOBATH W
BBINIOJIHATh ~ XMMHMUYECKUH  SKCIEPUMEHT  (IpeBpalieHus
OpraHUYECKUX BELIECTB MPH HArpeBaHUH, MOJydEHHE ATHIICHA
U H3y4YCHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKIUU Ha
aNbJIeTUbl, KpaxMmal, YKCYCHYIO KHCIOTY; JeHaTypaius
OeNKOB MPU HArpeBaHUHU, [IBETHBIE PEAKIMH OEIKOB; MPOBOIUTH
peakuu HOHHOTO OOMEHa, OMNpelNeNsiTh Cpedy BOJIHBIX
pPacTBOpPOB, KAUECTBEHHBIE peakluu Ha cynab(dar-, kKapOoHaT- U
XJIOPUJI-AaHUOHBI, Ha KaTUOH aMMOHHUS; pemarb
SKCIIEpUMEHTAJIbHbIE  3aJaud 1o TemaM 'Mertamisl"
"Hemeramiasl") B COOTBETCTBHM C IIpaBWJIaMU  TEXHUKH
Oe3omacHOCTH  mpu  OOpalleHud C  BelIeCTBAMHU U
1ab0paTOpHBIM 000PYIAOBAHUEM; MPEICTABIATh PE3YIbTAThHI
XUMHYECKOTO JKCrepuMeHTa B (opMe 3amucH ypaBHEHUI
COOTBETCTBYIOIIUX peakuuid U (QOopMyIHpOBaTH BHIBOJABI Ha




— BJaJACTb HaBbIKaMH  paCllO3HABAHUA W  3alllMThI
uHbopmanuy, HHOOPMAIMOHHONW  ©e30macHOCTH
JIUYHOCTHU.

OCHOBE 3THX Pe3yJbTaTOB;
P66 09. chopMUPOBAHHOCTH, YMEHHSI  aHATU3UPOBATH
XAMHYECKYI0  MHPOpMAIMIO, TONy4aeMylr U3  pa3HBIX

UCTOYHUKOB (CPEICTB MaccoBOi mHpOpMaIyu, ceTh MHTepHeT
U IpyTrue).

OK 04. D¢pdexTrBHO
B3aUMOJICHCTBOBATh U
paboTtath B
KOJJICKTUBE U
KOMaH/Ie

JIMYHOCTHBIE Pe3yJabTaThl

YacTu:

rPas*KAaHCKOT0 BOCIIUTAHUS:

— TOTOBHOCTh BECTHU COBMCCTHyIO JCATCIIBHOCTh B
WHTEpecax rpakIaHCKOTO OOIIEeCTBa;

— YMGHI/IG B3aI/IMOﬂeI\/'ICTBOBaTI) C COOUAJIBHBIMHA
I/IHCTI/ITYTaMI/I B COOTBETCTBHU C UX (bYHKHI/IﬂMI/I 158
Ha3HAUCHHEM.

MertanpeaMeTHbIe pe3yJibTaThl 10J2KHbI OTPAKATh:

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMHU

JeHCTBUSAMMU:

0) coBMecTHAas 1esITeJIbHOCTD.

— IIOHHMAaTh u HCIOJIL30BATh MIPEUMYIIECTBA
KOMaHJHOW Y WHIUBUIyaIbHON PabOTHI;

— TpUHUMATh  IICJIM  COBMECTHOM  JIEATEIHLHOCTH,
OpPraHU30BBIBATh U KOOPAMHUPOBATH JACHCTBUS 1O €€
JIOCTHIKEHMIO: COCTAaBJIATh IUIaH JIeMCTBUH,
pacmpenensaTb pojad C y4eTOM MHEHHUH YYaCTHUKOB
00CY)KJaTh pe3ylbTaThl COBMECTHOM PabOTHI.

OBJlaleHHe  yHHBeEpPCAJIbLHBIMHU PeryJaTHBHbIMU

JelCTBUSIMH:

r) NPpUHATHE ce0sl U APYTUX JII0Aei:

— TIPUHUMATh MOTHBBI U apIYMEHTHI APYTUX JIOAEH pu
aHaJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;

— TpU3HaBaTh CBOE IMPaBO W MpaBO APYTrUX JIOJEH Ha
OIIINOKU,

— pa3BUBaTh CHOCOOHOCTh TMOHHUMATh MHUpP C TMO3UIUHU

AO0JIKHBI  OTpPakKaTb B

JucuuIuinHApHbIe (MpeIMeTHbIe) Pe3yJabTaThl M I0JKHBI
0TpaKaTh:

NP6 08. cpopMUpPOBAaHHOCTH YMEHHH IUIAHUPOBATH W
BBITIOJTHATh ~ XMUMHYSCKUW  OKCIEPUMEHT  (IIpeBpaIieHUs
OpPraHWYECKUX BEUISCTB MPH HArpeBaHUH, MOJyUCHUE ITHIICHA
U W3YYCHHWE €ro CBOWCTB, Ka4eCTBCHHBIC pEaKIHH Ha
aNBJICTH/IBI, KpaxMal, yKCYCHYIO KHCIIOTY; JeHaTyparus
0eJTKOB MPU HATrPEBAHHH, I[BETHBIC PEAKIIMH OCITIKOB; TIPOBOJIUTH
peaKIMu HOHHOTO OOMEHa, ONpeNeNsITh CpeAy BOJIHBIX
PacTBOPOB, KaYECTBEHHBIEC PEaKIUM Ha Cynb(par-, kKapOoHaT- U

XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHHUS; pemarb
SKCIEPUMEHTAIbHBIE 3a7aud 1o Temam "Metamwibl" u
"Hemeramnsl") B COOTBETCTBHMHM C TIpaBWJIaMU TEXHUKH
0e30MacHOCTH  TNpU  OOpaleHud ¢ BEHIeCTBAMU |

71a00paTOpHBIM 000PYAOBAHHEM; MPEICTABIATh PE3YIbTAThI
XMUMHYECKOTO JKcrepuMeHTa B (opMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakuuid U (QOopMyIHpOBaTH BHIBOJABI Ha
OCHOBE ATHX PE3y/IbTaTOB.




JpYyroro 4ejioBeKa.

OK 07.
CopeilicTBoBaTh
COXpaHEHHIO
OKpYKarollen Cpebl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KJIMMAaTa,
TIPUHITATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYaHBIX
CUTYaIHsIX

JIMYHOCTHBIE pe3yJbTaThbl

AOJIKHBI OTpakKaTb B

yacTu:
IKOJOIrHI¢CKOro BOCIIMTAHUA:

c(OpPMHUPOBAHHOCTH JKOJIOTUYECKOM  KYJIBTYpHI,
IIOHUMAaHHuEC BIIMSAHU A COIIMAJIbHO-3KOHOMMUYCCKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOW U COLUUATBHOMN

Cpenbl, OCO3HAaHHME  TJO00AJbHOTO  XapakTepa
9KOJIOTUYECKHUX TTPOOJIEM;
IJIJAHUPOBAaHUE M OCYIIECTBICHHE [JEHUCTBHM B

OKpYXAalolllel Cpele Ha OCHOBE 3HaHUs Leleu
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA,;

AKTUBHOE HENPUSITHE JECUCTBUN, MPUHOCSAIINX BpEI
OKpYKarollen cpene;

YMEHHE MPOTHO3UPOBATH

9KOJIOTHYSCKHE  ITOCIICACTBHS
JEUCTBUM, IPEOTBPALIATD UX.

HeOJIaronpusiTHhIC
peIIPUHIMAEMBIX

MeTanpeaMeTHbIe Pe3yabTAThl 10JKHBI OTPAKATH:

OBJaanenue

YHUBepCAJbHBIMU Y4eOHbIMU

MO03HABATEJIbHbIMH JAeliCTBUSMMU:
B) padora ¢ undgopmanueii:

HCIOJB30BaTh  CPeACTBA  HMH(MOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTMH B  pEHICHUH
KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpraHu3aIHOHHBIX 3a1a4 c coOIIr0IeHuEM
TpeOOBAaHUI HPrOHOMUKH, TEXHHKH O€30IaCHOCTH,
THTHEHBI,  PEeCypcoCOepeKeHHsl,  MPaBOBBIX |
TUYECKUX HOPM, HOPM UHGOPMALMOHHOM
0€30I1aCHOCTH.

JucuunjinHapHble (MpeaIMeTHbIe) Pe3yJbTAaThbl U J0JKHBI
OTPakKATH:

IIP6 01. chopmMupoBaHHOCTh TPEACTABICHUM: O XUMHUYECKOU
COCTaBJISIIOIIECH €CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, POJIH
XUMUU B TIO3HAHUU SIBJICHUW TPUPOJBI, B (HOPMHUPOBAHHUU
MBIIIUICHUSI U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHATHHOU
TPaMOTHOCTH, HEOOXOIMMOW I PEIMICHHS MPaKTUYECKUX
3a/1a4 ¥ IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3/10pOBbBIO U IPUPOJIHOI cpee;

IIP6 10. cdhopMUPOBAHHOCT, YMEHHUN COOJIIOMATH TpaBUia
SKOJIOTMYECKH  IIeJIECOOOPA3HOTO TOBEACHUS B OBITY W
TPYIOBOM JIEATETLHOCTH B IEJISIX COXPAHEHHS CBOETO 37I0POBBS
U OKpYXaroled NPUPOJHOW Cpenabl; YYUTHIBATh OINACHOCTH
BO3JICUCTBUSI HA JKHUBBIC OPTraHU3MBI OMPEICICHHBIX BEIIECTB,
MOHMMAasi CMBICI  TOKa3aressl MpeNebHOM  JOMYCTUMOU
KOHIICHTPALUU.
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3. TemaTuueckuii miaH u coaepKaHne JUCHUILIUHBI

HaunmenoBanme Cojep:kanue yueOHOro MaTepuaja (0CHOBHOE M NPodeccHoHATLHO opHeHTHpoBaHHoe)!, | O0bém | ®opMupyeMble
pa3aesioB M TeM JadopaTopHbie M NPAKTHYECKNEe 3aHATHSI, IPUKJIATHON MOIYJIb 4YacoB | KOMIETEHINH
1 2 3 4
Conepxxanue yueOHOro Marepuaa 64
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH 16
Tema 1.1. CojaepikaHue yueOHOro MaTepuajia 2 OK 01
OcHoBHbIE XuMHYecKuil 3neMeHT. AToM. S1po aroma, N30TOMbI. DIEKTPOHHAST 000104YKa. DHEPreTHUECKHe
XUMUYECKHE [IOHATHS |ypOBHH, MOJAYPOBHH. ATOMHBIE OopOWMTanH, s-, P-, d- smeMeHTh. OCOOCHHOCTH pacrpe/Ie/iCHuUs 1
M 3aKOHBI, CTPOEHHE |JIEKTPOHOB MO OPOUTANIAIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX IMEPUOJOB. DIIEKTPOHHAs
aTOMOB  XUMHYECKHX |KoHuUTyparus arToMOB. OCHOBHBIC XUMUYECKUE 3aKOHBI
JJIEMEHTOB IIpakTH4yecKkHe 3aHATHSA
[Ipaktuueckass padora Nel. «OcCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUHU W PaCUeTHl TIO
YpaBHEHUSAM XUMUUYECKUX PEAKITUAI».
OTHOCHUTENBHBIE aTOMHAsT M MOJICKYJsApHass Macchl. MomnsipHas Macca. KonmdecTBo BemiecTsa. 1
MaccoBas nm0is BemecTBa. 3akoH ABoraapo. MousipHbiii 00beM ra3oB. OTHOCHTENbHAs
IJIOTHOCTH ra30B. Pacyersl Mo ypaBHEHUSM XUMHYECKUX PEaKLUUN C MCIOJb30BAHUEM MacCOBOM
JI0JIA BEIIeCTBa, 00beMa (HOpMaIbHBIEC YCIOBHS) Ta30B, KOJWYECTBA BEIIECTBA
Tema 1.2. Coaep:xaHue y4eOHOro Marepuaja 2 OK 01
[lepuoauueckuii IIpakTHuyeckne 3aHATHS OK 02
3aKOH n |[Ipaktuueckast pabora No2. «3yueHue nepuondeckiux 3aKOHOMEPHOCTEH U MX B3aWMOCBSI3U CO
HepnozmquKa}I CTPOCHHUCM aTOMOBY.
cucTemMa XUMHUUYCCKHUX |[lepmonmueckas cucrema xumuuyeckux sneMmeHToB [[.M. MenneneeBa. CBA3b NMEpUOIAYECKOTO
snementoB  JI. . |3akoHa u [leprHoandueckoil CHCTEMBI XUMHUYECKHX DJIEMEHTOB C COBPEMEHHOU TEOPHUEH CTPOCHHUS
MenzeneeBa, ux CBsi3b |aTOMOB. 3aKOHOMEPHOCTH H3MEHECHHUS CBOWCTB XHMHUYECKHMX JJIEMEHTOB, 00pa3yeMbIX HMH 2
c COBpPEMEHHOMU
Teopuei CTPOCHHUS
aTOMOB

IPOCTBIX M CJIOKHBIX BELIECTB MO rpymmnam u nepuoaam llepuonmueckoit cucrembl. 3HaueHUE
NEPUONYECKOTO 3aKOHA W CHCTEeMbl XMMHYeckux sneMeHToB JI.M. MeHnjeneeBa B pa3BUTUH
HayKH.

VYcTaHOBIEHHE CBSI3M MEXAY CTPOEHHEM AaTOMOB XHMHUYECKHUX 3JEMEHTOB M IMEPHUOJANYECKUM
U3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U X COCAMHEHUN B COOTBETCTBUHU C IMOJIOKEHUEM
Ileproguueckoii cucreMbl. PenieHne mpakTMKO-OPHMEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
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XapaKTepU3alui0 XUMHUYECKHX JJIeMEeHTOB «MeTaumyeckue / HEMeTalIn4ecKue CBOMCTBA
XMMHMUYECKUX 3JIEMEHTOB B COOTBETCTBHMM C HMX D3JEKTPOHHBIM CTPOEHHEM M IIOJIO)KEHHUEM B
IIEPUOANYECKON CHCTEME XUMMUYECKUX d1eMeHToB /[ M. MenneneeBa»

Tema 1.3.

Ctpoenue  BemiecTBa
u pupoa
XUMHUYECKONW  CBS3HU.
Mmuoroo6pasue
BEIIIECTB

Conepxxanue yueOHOro Marepuasa

Crpoenue BeniecTBa. XuMu4eckas CBs3b. Busibl xXuMuueckoil cBsi3u (KOBaJIEHTHAsl HEMOJSpHAS U
MOJISIpHAsi, WMOHHAS, MeTauThdeckas). MexaHu3Mbl 00pa30BaHHUS KOBAJICHTHOW XUMUYCCKOM
cBA3M  (OOMEHHBIH UM  JIOHOPHO-aKLENTOpHbI). Bogoponnas  cBs3b.  BaneHTHOCTb.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI M aHHOHBI

HpaKTuquKue 3aHATUSA

[Mpaktuyeckas padora Ne3. «CTpoeHne BemecTBa U NpUPOaa XUMUIECKON CBSI3H».
JleMoHcTpamst MoJiened KpHCTAUIMYECKHX PEHIeTOK: HOHHOM (XJIOpHA HATpHsi), aTOMHOU
(rpadut m anmasz), MOJEKYISIPHOW (YIIEKUCTBIN Ta3, MOJ), METAJUTMYECKOW (HATpHil, MarHUu,
Melb). PelieHne mpakTHYeCKUX 3aJlaHUMl Ha COCTABIIEHHE 3JIEKTPOHHO-rpaduueckux (opmyi
aneMeHToB 1-4 neproos

OK 01

Tema 1.4.
Knaccudukanus,

i HOMEHKJIaTypa
HEOPraHMYeCKUX
BEIIECTB

Copep:xaHue y4eOHOro marepuasa

Knaccudukanus Heopranuueckux BeuiectB. Homenknarypa HeopraHu4eckux BemecTB (OKCHIbI,
TUAPOKCUBI, KHUCIOTHI, COJH). BemiecTBa MOJEKYASPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUSI.
ArperaTtHble COCTOSIHUSA BemecTBa. Kpucramumueckue u amopdHbIe BemecTBa. 3aKoH
MOCTOSIHCTBA COCTaBa BeIIeCTBA. THUIBI KPUCTAIUIMUECKUX PEIIETOK (aTOMHAas, MOJEKYJSpHas,
MOHHasl, MeTaJJIn4yecKasi). 3aBUCMMOCTb CBOICTBA BEIIECTB OT TUNA KPUCTATUINYECKON PEIIETKH

IIpakTHYecKkue 3aHATHS

[IpakTuueckas paborta Ned. «HomeHknatypa HEOpraHM4eCKUX BEIIECTBY.

Pemenne npaktuyeckux 3agaHuii mo kiaccupukaluy, HOMEHKIAType U XUMHUYEeCKUM (popmyaam
HEOPraHMYECKHUX BEIEeCTB Ppa3JIMYHbIX KIACcCOB (yrapHbIii ras, YIJIEKUCIBI Ta3, aMMUaK,
raiieHas W3BeCTb, HeETralleHas HW3BECTb, MUThEBAs COJa M JPYTHUX): HAa3BAaHUS BEIIECTB IIO
mexayHapoanoii (MIOITAK) wnu TpuBHManbHOW HOMEHKIATYpE W COCTaBlieHHE (OPMYIIBI
XMMHUYECKUX BEIIECTB, OMpENeICHne MPHHAUIeKHOCTH K Kiaccy. [louck wuHbopmanuu mo
Ha3BaHMAM, HUACHTU(UKATOpaM, CTPYKTYPHBIM (hopmynaM. AHaNU3 XUMUYECKOW HMH(POpMAIHH,
MOJIy4aeMoil M3 pa3HbIX HCTOYHHKOB (CpeAcTB MaccoBoil uHpopMmaiuu, cetb HHTepHET u

Apyrue)

OK 01
OK 02

Tema 1.5.
Turner XUMHUYECKUX
peakuun

Conepxanue yueOHOro Marepuasia

XuMHu4deckas pcaKkuus. Knaccn(pm(aum{ XUMHNYCCKHUX peaKI_lI/Iﬁ B HEOpPr aHUYEeCKON |
OpraHquCKOﬁ XUMHUU. 3aKOHBI COXpaHCHHUA MaCChbl BCIHICCTBA, COXPAHCHUA U IIPCBPALICHHA

OK 01
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SHEPTrUM MPU XUMUYECKUX peakuusix. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE Peakiuu (ypaBHEHUS
OKHCIICHUS-BOCCTAHOBJICHUS,  CTE€NEHb  OKUCJIEHUSA, OKHCIMTEIb WU  BOCCTAHOBUTEID,
OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKLIMU B MPHUPOJE, MNPOU3BOJCTBEHHBIX IMPOLECCAX U
KHU3HEICATCILHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuuii. XUMHUYECKOE
paBHOBECHE

Conepxxanue yueOHOro Marepuasa

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3IMYHBIX (AKTOPOB: MPHUPOIBI PEarHpPyIOLINX
BEIIECTB, KOHLEHTPALUHU DPEArUpyIOIIMX BEIIECTB, TEMIEPATyphl U IUIOIIATU PEAKIMOHHOU
noBepxHocTU. TemnoBble 3PPEKTH XUMUYECKUX PEAKIHMI: 9K30- U SHAOTEPMHUECKUE PEaKIUH.
OOpatumble peakuuu. XuMHYecKoe paBHOBecue. @DakTophl, BIUSIOUIME Ha COCTOSHUE
XMMHYECKOTO paBHOBECHs (KOHLIEHTpAllUs pEeareéHTOB WM MPOJYKTOB pEakIUH, JaBJIECHUE,
temneparypa). [lpunnun Jle Hlatense

IIpakTuyeckue 3aHATHS

[IpakTnueckas pabota Ne5. «BnusiHMe pa3IM4HBIX (AKTOPOB Ha CKOPOCTh XUMHUYECKON
peaxum».

Pemenne mnpakTHUKO-OPUEHTUPOBAHHBIX 3a/JlaHUM Ha aHaiu3 (PAKTOpOB, BIHAIOLIUX Ha
W3MEHEHNE CKOPOCTH XUMHUYECKON peaKkIUu. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM pEaKIMH OT
IIPUCYTCTBUSL KaTalu3aTopa Ha IPUMEPE DPA3JIOKECHHS IEPOKCHIA BOAOPOJA C IOMOIIBIO
JUOKCHJAa MapraHiia M Karajassl. PelleHne NpakTMKO-OPUEHTUPOBAHHBIX 3aJaHHNM Ha
npuMeHenre npuHuuna Jle-Illarense 11s1 HaxXOXACHUA HANpPAaBICHUS CMELICHHS PABHOBECHS
XUMUYECKOHN peakuy U aHaIu3 (GakTOPOB, BIUSIONIMX Ha CMEIIEHHE XUMUYECKOTO PAaBHOBECUS

OK 01
OK 02

Tema 1.7,

PactBopHI, TeopHUs
IEKTPOJIUTUYCCKOM
JIACCOLIMAIIAH u
HOHHBIA 00MeH

Copep:xaHue y4e0HOIro MmaTepuaja

PactBopbl. Buibel pacTBOpOB MO COAEP)KAHUIO PACTBOPEHHOTO BELIECTBA. PacTBOPUMOCTD.
[lonsiTne o nucnepcHbIX cucreMax. VcTHHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBasi A0S
BelecTBa B pactBope. Ilonarue o BogopoaHom nokasaresne (pH) pactBopa. DieKTpoauTHdecKast
mucconuranus. CusbHbIE U clla0ble JIEKTPOJIUTHI, HEAJIEKTPOIUTHL. Peakiinu HoHHOTro 0OMeHa

JlaGopaTopHble 3aHATHS

Jlaboparopnas padota Nel «IIpurotoBineHue pacTBOpoB».

[IpuroToBiieHue pacTBOPOB 3aJaHHOW MAacCOBOW JOJEH pacTBOPEHHOTO BEIIECTBA, IMPOBEICHHE
peakuuii HMOHHOrO oOOMEHa, ONpeNelieHue CpeAbl pacTBOPOB  BEIIECTB C  IOMOIIBIO
YHHUBEPCATBHOTO HMHIMKATOpa (KHUCNas, HelTpasnbHas, I[Ielo4yHas). 3aJaHus Ha COCTaBJICHHE
WOHHBIX peakiuii. PeleHune MnpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHU Ha PacTBOPHI,
HCIOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON AESITETFHOCTH YeIOBEKa

OK 01
OK 02
OK 04
OK 07

KonTpoabnas pabora
1

CrpoeHue BeliecTBa U XMMHUYECKHE peakluu (1o paszzaeny 1)
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Pa3nes 2. Heopranuyeckasi Xumust

10

Tema 2.1.
DU3HKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BCIIICCTB

Conepxxanue yueOHOro MarepuaJja

Meramnbl.  Ilonoxkenue wetaisioB B Ilepuommyeckodt cucTeMe XUMHYECKHX DJIEMEHTOB.
OcoOeHHOCTH CTPOCHHUS 3JICKTPOHHBIX O000JI0YeK aToMoB MeTawioB. OOmme ¢usnueckue
cBoiictBa MeTauioB. CIlaBbl METAJIOB. DJIEKTPOXMMHUYECKUN psAJl HANPSDKCHUM METaslIoB.
XUMHUYECKHE CBOMCTBA BXXKHEHIIMX METAUIOB (HATPUM, Kalui, KalblUi, MarHUW, aJlOMUHUM,
IIMHK, XpOM, JKeJIe30, MeIb) M HUX coeauHeHuid. OOmue crnocoObl TOMYYCHHS METAIOB.
[IpuMeHeHne MeTaNIJIOB B OBITY M TEXHUKE

Hewmeramnsl. Ilonoxkenne Hemeraos B Ilepuonnyeckoi cucreMe XMMUYECKUX diieMeHToB [ H.
MenneneeBa 1 0COOEHHOCTH CTpOEHHS aTOMOB. DU3NUECKHE CBOWCTBAa HEMETAIJIOB. AJUIOTPOIHUS
HEMETAJUIOB (Ha mpuUMepe Kuciopoia, cepbl, dhochopa u yriaepoaa). XUMHUIECKHE CBOWCTBA U
MPUMEHEHHE BaXHEUIINX HEMETAIJIOB (TajloreHoB, cephl, a3oTa, Gocdopa, yriaepoaa U KpeMHHUS)
U HUX COEOUHEHMH (OKCHAOB, KHUCIOPOJCOAEPKAIUX KHUCIOT, BOJOPOJHBIX COEIUHEHUH).
[IprMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COEIMHEHUN

XHWMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKHX BEIIECTB (OKCHJOB, THAPOKCHJIOB,
KHCJIOT, COJIEM ® 1p.). ['eHeTnueckas CBsS3b HEOPraHWYECKUX BEIIECTB, MPHHAICKAMMUX K
pa3IUYHBIM KjaccaM. 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COCIMHEHUH, BBICIIUX OKCHIOB U THAPOKCHIOB

IIpakTHYecKue 3aHATHS

[Ipaktrueckas padota Ne6. «DU3NKO-XUMUYECKHUE CBOMCTBA HEOPTAHMYECKUX BEIIECTBY.
CocraBieHne ypaBHEHUH XHUMHYECKUX pEaKIUil C y4acTHUEeM TMPOCTBIX U  CIOXKHBIX
HEOPraHMYECKHUX BEIIEeCTB: METAJJIOB M HEMETAJJIOB; OKCHUIOB METa/NIOB, HEMETAUIOB H
aM(bOTEepHBIX 3JIEMEHTOB; HEOPraHHMYECKUX KHCIOT, OCHOBaHUH M aM(OTEpHBIX THIPOKCHUIIOB;
HEOPraHUYECKUX COJIeH, XapaKTepU3yIOIIUX UX CBOICTBA.

Pacuérbl Macchl BeniecTBa Uil 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WM
00BEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA
BEI[ECTBA) MPOJYKTOB pPEaKIUH, €CIIM OJIHO W3 BEIEeCTB MMEeT MpuMecHu. PerieHue mpakTHKO-
OpUEHTHUPOBAHHBIX 3aJaHUIl Ha CBOICTBa, COCTaB, MOJNy4eHHE M O€30MacHOE HUCIOJIb30BAHUE
BOKHEHIIIMX HEOPTaHUYECKUX BEUIECTB B OBITY U MPO(eCCHOHATBLHOM NesITEeIbHOCTH YeI0BEKa

OK 01
OK 02
OK 04

Tema 2.2.
WNnentuduxarnms

Conepxanue yueOHOro Marepuasia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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HEOPraHUYECKUX JIaGopatopHnas padota Ne2 «MneHTruKanisi HEOPraHMYECKUX BEIIECTB. OK 04
BEIIECTB Pemenune skcrepMMeHTANBHBIX 3a/ad 110 XMMHYECKUM CBOICTBAM METAJJIOB U HEMETAJUIOB, IO
pacrno3HaBaHUI M MOJYYEHUIO COEJIMHEHUN METAJUIOB W HEMETAUIOB (B3auUMOJCICTBHE
THJIPOKCHA AIFOMUHUS C PACTBOpPAMU KHUCIOT M IIeJodYeid,). MaeHTndukanus HeopraHuIecKux
BEILIECTB C HCIOJB30BaHUEM MX (PU3UKO-XMUMHMUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakumii. KauecTBeHHBIE peaknuu Ha cyiabgar-, KapOOHAT- M XJIOPHUI-aHWOHBI, HA KATHOHBI
METaJJIOB ¥ KATHOH aMMOHHS
KonTposabnasi paborta .
2 CBoiicTBa HEOPraHWYECKUX BEUIECTB (10 pa3aemy 2) 1
Pa3nen 3. Teoperuyeckue 0CHOBbI OPraHu4YecKoOi XMMHHU 4
Tema 3.1. CojaepikaHue yueOHOro MaTepuajia 4 OK 01
Knaccugukanmus, [Ipenmer oprannveckoi XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAUEHHE B MOJYYEHUU HOBBIX
CTPOEHHE M|BEIIECTB U MaTepHasioB. TeopHsl CTPOECHMs OpraHudeckux coenuHeHuit A.M. byrieposa, eé
HOMEHKJIATypa OCHOBHbIE N0JI0KeHUsA. CTpyKTypHBIE (GOPMYJIBl OpraHMYecKUX BelecTB. ['oMonorus, nsomepusi.
OpPraHMYECKUX BEIIECTB | XMUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX: KpaTHBIE CBSI3U, G- U T-CBS3U. 2
[IpencraBnenne o kiaccuuKalMK OpraHMyYecKux BenlecTB. HoMeHKiaTypa oOpraHHYeCKHX
COEJJMHEHUH (CUCTeMaTU4ecKas) U TPUBHAIbHBIC HA3BaHUS BAKHEHUIINX IpeACTaBUTENECH K1accoB
OpPraHUYECKUX BEILECTB
IIpakTHYecKue 3aHATHS
[Ipaktuueckas padota Ne7. «kHomeHKIaTypa OpraHu4ecKux BEIIECTBY.
O3HakomiieHHe C oOpa3llaMM OpraHMYecKUX BEINEeCTB M MaTepuajaMd Ha HMX OCHOBE,
MO/IEJIMPOBAHUE MOJIEKYJl OPIraHUYECKHUX BEILECTB, HAOIOJJEHUE U ONMCAHUE JEMOHCTPALlMOHHBIX
OIBITOB I10 MPEBPAILEHUI0 OPIraHUYECKUX BEIIECTB NIPH HarpeBaHuu (IU1aBjieHue, 0OyriuBaHUE U 5
ropenue). CocraBieHUe MOJHBIX M COKPAILEHHBIX CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BEIIECTB
OTIENbHBIX KJIACCOB, MCIOJB3ys MX Ha3BaHUS II0 CHCTEMaTU4YeCKOW M TPUBUAIBHOU
HOMEHKJIaType (3TWJIEH, aleTWJIeH, TIJIULepuH, (eHos, (QopMaiblerus, YKCyCHas KHUCIIOTa,
riiuH). PacueTtsl mpocteiimel GopMysabl OpraHUYecKOd MOJIEKYNbI, UCXOJS U3 3JIEMEHTHOTO
cocrtana (B %)
Pa3znen 4. YriieBoaopoasl 10
Tema 4.1. Copepixanne y4eGHOr0 MaTepuasia 8 OK 01
YIaeBoaopoapl H - HX [IpenenvHble YriaeBOJOPOAb! (aJIKaHBI): COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH u 3TaH: OK 02
IPUPOJHBIC UCTOYHHUKH| cOCTaB, CTPOCHHE, (PU3MYECKHME M XUMHUUYECKHE CBOMCTBA (pEaklUM 3aMeIleHUs U TOPEHHs), 2 OK 04

TIOJIYYCHHC U ITPUMCHCHUC.
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HenpenenbHble yriaeBoa0poibl (aKEHbBI, aJTKAUCHBI, ATKUHBI).

AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUM psJl. DTUIEH M IPONMIEH: COCTaB, CTPOEHUE,
¢u3nveckne U XUMUYECKHE CBOMCTBA (pEeaKklUWU TUAPUPOBAHUS, TAIOTEHHUPOBAHUS, THPATAIINH,
OKHUCJICHUS U TIOJIMMEPU3ALINN) TIOJyYEHUE U IPUMEHEHHUE.

Ankamuensl: OyraaueH-1,3 u MetmiOyramuen-1,3, XUMHUYECKOe CTPOCHHE, CBOMCTBA (pEaKIvs

MOJIMMEPU3AIMN), TPUMEHEHHE (U1l CHHTE3a MPUPOJTHOTO M CHHTETUYECKOTO KaydyKa U PE3UHbI). 4
AJIKMHBI: COCTaB U OCOOEHHOCTHM CTPOCHHUS, TOMOJIOTUUECKHH psia. AIETHICH: COCTaB,
XMMHUYECKOE CTpOEHME, (U3NYECKHE M XUMHUYECKHE CBOICTBA (peakiuu TUAPUPOBAHUSA,
rajJOreHUpOBaHMs, TUApATAllMd  TOPCHWS), TOJIydeHHe W  TNpUMEHeHHWe  (MCTOYHHK
BBICOKOTEMITEPATYPHOTO TNIAMEHH JUIsi CBAPKH U PE3KH METAJLIOB)
ApomaTtrueckue yrieBoJaopoabl (apeHbl). beH301 U TONyos: cocTaB, CTpoeHHUe, (U3UUECKHE U
XMMHUYECKHE CBOMCTBA (peakluy rajJoreHUpOBaHUS W HUTPOBAHMS), MOJTYY€HHE U IMPUMEHEHUE.
TokcuuHOCTh apeHOB (BiMsIHHE OCH30J1a Ha OpraHW3M 4YesoBeka). ['eHeTHYecKas CBS3b MEXIy
YTIE€BOAOPOIaMH, IPUHAISKALUMH K pa3InYHbIM KJIaccaM.
[IpupoaHbie HCTOUHUKHU YTIE€BOAOPOIOB. [IpupoiHblii a3 u nonyTHble HePTIHbIE ra3bl. HedTs n 2
e€ mnpoucxoxaeHue. CrocoObl mnepepabOTKH He(TU: MEeperoHkKa, KpPEeKUHT (TEpMUUYECKUH,
KaTaJIMTUYeCKuil), muponu3. IIpoaykTel mepepaboTku  HepTH, HX TNPUMEHECHHE B
MIPOMBIIITICHHOCTH
1 B 6bITy. KaMeHHBIH yrosib U MpOayKThl €ro nepepaboTKu
Tema 4.2. Copep:xaHue y4e0HOIr0 MaTepuaja 2 OK 02
@usuko-xumuyeckue |JlaGopaTopHbie 3aHATHS OK 04
CBOMCTBA JlaGopaTtopnas pabota Ne3 «CBoHCTBA yIIE€BOIOPOIOBY.
YIJI€BOAOPOJOB TpuBuanpHas ¥ MeXIyHapoJHash HOMEHKIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOTyYEHHS 5
yriaeBoaopoaoB. [lomyueHue sTuiaeHa W HU3y4eHHE €ro CBOMCTB. MoaenupoBaHHE MOJIEKYNI U
XAMHUYECKHX MPEBPAICHUN YIIeBOAOPOIOB (Ha MpUMEpe 3TaHa, STUIICHA, alleTHJCHA W Jp.) U
raJIor€HONPOU3BOJHBIX
Pa3nea 5. Kucjiopogocoaep:xaiiye opranuieckie coeuHeHust 14
Tema 5.1. Conepxanue yueOHOro Marepuasa 2 OK 01
Crnuptsl. DeHon [IpenenbHbIe OJJHOATOMHBIC CITUPTHI (METAHOJ U 3TAHOJ): CTPOCHHE, (PU3NIECKUE U XUMUIECCKUE OK 07
CBOMCTBA (peaklUu C aKTHUBHBIMM METaJUIaMH, T'aJOr€HOBOJIOPOJAMH, TOpEHHE), MPUMEHEHHE.
BonoponHble CBS3M MEXIy MOJIEKYlIamMH COUPTOB. PU3HOJIOTMUYECKOE ACWCTBHE METaHOJIA U 5

9TAaHOJIa Ha OPraHU3M YCJIOBCKaA.
MHoroaToMHEbIE CITUPTHI (BTHHCHFHI/IKOHL n FJ'II/II_IepI/IH): CTPOCHHUC, (I)I/ISI/ILIGCKI/IC n XUMHYCCKUC
CBOMCTBA (B3aHMOHeﬁCTBHe CO MMCJIOYHBIMH MCTAJJlaMH, KaA4YCCTBCHHAsA PpCAKOWA Ha
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MHOT0aTOMHbIEe crupThl). Dusnosiornyeckoe necTBUE Ha OpraHuU3M 4elioBeka. [IpumMeHeHue
TJIMIIEPUHA U STHIICHTTUKOJISL.

®enon. CTtpoeHHWE MOJICKYNBI, (U3NYSCKUE M XUMHYECKHE CBOHCTBa (eHosa. TOKCUYHOCTH
(denota, ero GU3NOIOTUYCCKOE JICHCTBUE HA OpraHu3M venoBeka. [Ipumenenune gperomna

Tema 5.2.
AJperuanl.

KapOoHOBBIEC KHCIIOTHI.

CrnosxHble 3¢upsbl

Conepxxanue yueOHOro Marepuasa

Anpnerupl U KeTOHBI ((OpManbAeTH[, aneTalblIeru], aleToH): CTPOCHue, (U3NYeCKHe H
XMMHMUYECKHUE CBOMCTBa (peakuMM OKUCIEHHS M BOCCTAHOBJIEHHUS, Kad€CTBEHHbIE DPEAKIIMH),
MOJIy4Y€HHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KHUCIOTHI (MypaBbUHAs U YKCYCHas KHCIOTHI):
CTpoeHHue, (u3nueckue U XHUMHUYECKHME CBOWCTBa (0OImIME CBOICTBA KHCIOT, pEaKIus
sTrepudukanum), NoJdydyeHHe U mnpumeHeHue. CTeapuHOBasi U OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTaBUTENH BBICIINX KapOOHOBBIX KHCIOT. MblIa KaKk COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOLIEE IEUCTBUE.

CrnosxHble 3QUpbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['HApOIN3 CIoXKHBIX 3¢upoB. Kuphl.
I'maponus xupos. [Ipumenenne xupos. bruosornueckas poss )KMpOB

OK 01
OK 02
OK 04

Tema 5.3.
VriaeBoasl

Copep:xaHue y4eOHOro marepuasa

VYrieBoapl: cocTaB, KiacCHU(pUKAIMSA YIrJIeBOJAOB (MOHO-, MU- W moiucaxapuipl). ['nmoko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOCHUS MOJIEKYNbI, (U3NYECKHE U XUMHUYECKUE
CBOWCTBA TJIOKO3bI (B3aumojeiictBue ¢ rtumppokcuaom wmeau (II), okucienne amMmMuadyHbBIM
pactBopoMm okcuna cepedpa (I), BoccranoBieHue, OpOKEHHE TIIFOKO3bI), HAXO0XKACHUE B MIPUPO/IE,
MPUMEHEHHE TJIIOKO3bl, OHOJIOTMYecKas poJib B JKU3HENEATEIILHOCTH OpraHu3Ma 4YeJOBeKa.
®otocunTte3. PpykTo3a Kak H30MEp TITHOKO3bI.

Caxapo3a — mpeacTaBUTENb IHCAXapuIOB, THUIAPOJIM3 Caxapo3bl, HAXOXKIEHUE B MPUPOJE U
MIPUMEHEHHE.

[Tonucaxapuapl: Kpaxmanl M LEUI0JI03a Kak MpupojaHble noiaumepbl. CTpoeHue Kpaxmala U
LEJUTI0N03bI, (PU3MUecKre U XUMUYECKUE CBOMCTBA KpaxMara (THAPOIIN3, KaueCTBEHHAs! peaKIus ¢
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Du3NKo-XUMHUYECKUE
CBOMCTBA

KHCJIOPOJOCOACPpKATUX

OPraHu4eCKUX
COEIMHEHUN

Conepxanue y4eOHOro Marepuasa

IlpakTHYeckue 3aHATHSA

[Ipaktuyeckas  paGora  Ne§.
COCAVHEHUI».

TpuBnanbHas U MeXAyHapoaHas HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CHOCOOBI MOJIyYEHHS
CIHUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, ANbJICTUIOB U KeTOHOB. COCTaBICHHUE CXEM
peakumii (B TOM 4YHCIE M0 MpPeJUIOKEHHBIM IEeMOYKaM NPEeBpalleHU), XapaKTepH3YIOUINX

((HOMeHKJ'IaTypa KHCJIIOPOAOCOACPKAIUX OpraHn4YeCKux

OK 01
OK 02
OK 04
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XUMUYECKHE CBOMCTBA KUCIOPOA0COACPIKAITUX OPraHMUECKUX COSAMHEHU N

[Mpaktudeckas pabora Ne9. «Xumudeckne u (PU3MUECKHE CBOMCTBA KHCIIOPOIOCOICPIKALIIX
OpPraHUYECKUX COCAUHEHUSD.

[IpoBenenue, HaOMIONEHHE W ONHMCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHE CIHPTOB,
Ka4eCTBCHHBIC PEaKI[MH OJHOATOMHBIX CHHPTOB (OKUcIeHHe 3TaHoia okcuaoM wmemu (l1)),
MHOTOQTOMHBIX CHHPTOB (B3auMOJCHCTBHE rimiepuHa ¢ ruapokcuaom menu (1)), ampaernmgon
(okuClieHHMe aMMHaYHbBIM pacTBOpoM okcunma cepebpa(l) wu  ruapokcumom memm  (I1),
B3aMMO/ICHCTBUE KpaxMalla C MOJIOM), U3y4E€HUE CBOMCTB pacTBOpPA YKCYCHOW KHCIOTHI

Pasjen 6. A3oTcoaepskamme opranndeckne coeIMHeHust 4
Tema 6.1. Conepxxanue yueOHOro Marepuasa 4 OK 01
AMUHBL. AMHHBI: METWJIAMHH — NPOCTEHIINM NPEICTAaBUTEIb aMHHOB: COCTaB, XHUMHMYECKOE CTPOCHHE, OK 02
AMUWHOKHCIIOTEL. (br3UYecKre U XUMUYECKUE CBONCTBA, HAXOXKCHUE B IPUPOJIE. OK 04
benku AMMHOKHUCIIOTH Kak aMdoTepHbIe opraHuyeckue coeAuHeHHus. DU3MYECKHe M XUMHUUYECKHE

CBOWCTBA aMHWHOKHUCIOT (Ha TMpUMepe TJIWIMHA). buoormueckoe 3HAaYe€HHWEe aMUHOKHCIIOT. 2

IlenTnael.

benku kak mpupomHbie moguMepsl. [lepBuuHas, BTOpUYHAS M TPETHYHAS CTPYKTypa OEIKOB.

XUMHUYECKHE CBOMCTBA OEIIKOB: THIPOJIN3, ACHATypalusl, KaYeCTBEHHbIE peakluu Ha OelIKu

IIpakTHYecKkue 3aHATHS

[TpakTrueckas padota Nel0O. «CBoiicTBa a30TOCOIEPKAIMX OPraHUYECKUX COCTUHECHHI».

OuznyecKkue 1 XUMUUYECKHE CBOWCTBA aMUHOB (pEaKIUU C KUCIOTaMHU M TOPEHHUS1) U aMUHOKHUCIIOT 2

(na mpumepe raunuHa). HaGmionenue u omucaHue JEMOHCTPAIMOHHBIX OINBITOB: JEHATypalus

OEIKOB NP HArPEBAHUH, I[BETHBIC PEAKIINH OCJIKOB
Pa3nen 7. BbicOKOMOJIEKYISIPHbIE COeTHHEHMSI 2
Tema 7.1. Conep:xaHue y4e0HOro MmarepuaJja 2 OK 01
[Tnactmaccsl. IIpakTHyeckne 3aHATHS OK 02
Kayuyku. Bosnokna Ipaktuueckass pabGora Nell. «CuHTe3, aHanmM3 © KIacCH(UKAIUSA BBICOKOMOJEKYISPHBIX OK 04

COEIMHEHUIT»

OcHOBHBIE TIOHSATHS XUMHUU BBICOKOMOJICKYJISIPHBIX ~ COCAMHEHHUH: MOHOMEp, TMOJUMED,

CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpPU3ALNU, CPEeIHsAS MOJeKyasipHas wMacca. OCHOBHbBIE 2

METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN — OJIUMEpU3aIUs U TOJUKOHICHCAIUS.

OszHakomiieHHe ¢ oOpa3llaMd TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, TJIACTMAcC, Kay4yKOB:
macT™Macchl (MOJMUATHIICH, MOJUIPOINWICH, MOIMBUHIIXIOPU, MOJUCTUPON); HATYpalbHBIN U
CUHTETHYECKHME Kaydyyku (OyTagueHOBBIA, XJIOPOMPEHOBBI M W3OMPEHOBBIN); BOJOKHA
(HaTypanbHBIE (XJIOTIOK, MIEPCTh, IENK), HCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHUCKO3a),
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CHHTETHYECKHUE (KaIPOH | JIaBCaH)

KonTposabnasi paborta

3 CrpykTypa 1 CBOMCTBa OpraHU4eCKUX BeuiecTs (1o pasuenam 3-7) 2
Pa3nea 8. Xumus B ObITY 1 IPOU3BOJACTBEHHOI TeITEJILHOCTH YeJI0BEKA 8 OK 01
Tema 8.1. Coaep:xkaHue y4eOHOr0 MaTepuaja 8 OK 02
XuMuueckne [TpaBuiaa 3KOJOTMYECKH [EIeCO00Pa3HOTO TOBEACHUS B OBITY W TPYAOBOM AEATEIBHOCTH B OK 04
TEXHOJIOTUU LENAX COXPAaHEHWS CBOEro 370pPOBbS M OKPYXKAWOIIEH NPUPOIHON Cpenbl, OMacHOCTh OK 07
B NOBCEJIHEBHOM | BO3/ICHCTBHSI HAa JKMBBIE OpPraHM3Mbl OPraHMYECKMX BEIIECTB OTICINBHBIX  KJIACCOB
U 1podeccHOHaIbHOM | (YrieBOJOPOIbI, CIUPTHI, (PEHOJBI, XJIOPOPraHMYSCKHE MPOU3BOJHBIC, ANBIACTHIB H p.),
JIEATENBHOCTH YEJIOBEKA | TTOKa3aTelb MPEICTbHO IOMYCTUMON KOHIICHTPALIUH U €r0 HCIOJIh30BaHMUE.

Ponp xumum B oOecrnedeHMH 5SKOJIOTHUECKOW, DHEPreTUYECKOW U THUIIEBON O€30MacHOCTH,

pa3BUTHUM  MEIWIMHBI, CO3JaHWW HOBBIX MaTepuajioB (B  3aBUCHMOCTH OT BHJA 4

po(hecCHOHATFHON IEATEIFHOCTH ), HOBBIX HCTOUYHHKOB YHEPTUH (ITbTEPHATUBHBIE HCTOYHHUKH

sHeprun). [loHATHE O HAYYHBIX METOJAX ITO3HAHHS BEIIECTB M XUMHUYECKUX PEaKITHA.

[IpencraBnenns o0 OOMMX HAYYHBIX TPUHIMIIAX MPOMBIIUICHHOTO MOJYYCHHUS Ba)KHEHIITNX

BelIecTB (Ha MpUMepax MpOU3BOICTBA AMMHUAKa, CEPHOM KHCIOTHI, METAHOJIA).

XuMUg U 3I0pOBbE UEIOBEKa: INpaBuja OE30MacHOr0 HCIOJIb30BAHUS JIEKAPCTBEHHBIX

npenaparoB, OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU

IIpakTHYecKue 3aHATHS

[Ipaktuueckas pabota Nel2. «lIpummeHeHHME XWMHYECKHX BEIIECTB W TEXHOJOTUHA C YYETOM

Oynyieit mpodeccuoHaNbHON AeATEIbHOCTU Y.

Pemenune keiic-3ajau 1Mo TemaMm: MUIIEBbIE MNPOIYKTHI, OCHOBBI PAllMOHAIBLHOTO MHUTAHUSA,

BOKHEHIIIME  CTPOUTENbHbIE M  KOHCTPYKIIMOHHBIE  MaTepHalibl, CeIbCKOXO3AiCTBEHHOE

MIPOU3BOJICTBO, KPACKH, CTEKJIO, KEpaMHKa, MaTrephalibl JJsl AJIEKTPOHUKH, HaHOMaTepHalbl, 4

TEKCTUJIbHBIE BOJIOKHA, HCTOYHMKH DSHEPIrUM, OpPraHUYeCKWe W MUHEpajbHble yIoOpeHws,

JIEKapCTBEHHbIE U KOCMETUYECKHE MpenapaTsl, ObITOBAsT XUMHUS, MaTepuaibl U3 UCKYCCTBEHHBIX U

CUHTETHYECKUX BOJIOKOH.

3amura: [lpeacraBneHue pe3ynpbTaTOB pelIeHUs Keic-3ajad B (QopMe MHUHHU-AOKIAAA

(momyckaercs MCMOJIb30BaHNE ITpaYeCKUX U MPE3EHTAIIMOHHBIX MAaTEPUAIIOB)

ITpomeskyTouHasi aTTecTalMs MO JUCHUNINHE (TuddepeHInPOBaHHbII 3a4eT)

Bcero 72
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4. YCJIOBUSA PEAJIM3ALIMU ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIUAILIMHBI

4.1. TpeOoBaHUAA K MUHHUMAJbHOMY MATEPHAJIbHO-TEXHHYECKOMY
o0ecre4eHHI0

Jlns peanuzanuy OporpaMMbl JUCHUIUIMHBL  MPETYCMOTPEHBI CIIEIYIOIINE
crenuanbHble TOMEIICHUs: yueOHas XuMu4ueckas 1abopaTopuu.

OddexTuBHOCTh TIpenojiaBaHus 0011e00pa30BaTeNbHON JUCITUIIIUHBI «XUMHUS»
3aBUCUT OT HAJIMYHUsI COOTBETCTBYIOIIETO0 MaTePUATbHO-TEXHUYECKOTO OCHAIICHUSI.
OT0 OOBACHIETCS OCOOCHHOCTSAMHU JHWCHUIUIMHBI, B TIEPBYIO ouepennb, e&
OKCIEPUMEHTAIBLHBIM ~ XapaKTEepoOM, IIUPOKUM CHEKTPOM TPUMEHEHUs U
MPaAKTUYECKON 3HAUUMOCTHIO.

Cneunanu3upoBaHHasi Me0ejib M CHCTEMbI XPAHEHMSI. CTOJI IIPENOJAaBATENS C
TymMO04YKOM — 1mT.; Kpecno mpenonaasaTens -1 IT.; JaOOPAaTOPHBINA OCTPOBHOM
CTON — 2 IIT.; CTyN JabopaTopHbIi — 15 mT.; mKad BHITSHKHONW MaHopamMHbId — 1
T.; WKad A1 XpaHeHust — § MIT.; mKad Juisl XpaHeHUs XUMUYECKUX PEaKTHBOB
— 1 wr.; cron ydyeHndeckut — 1 mr.5; cTyn ydeHudeckuit - 30 mT.; J0CKa
MarHUTHO-MapKkepHas -1 mT.; 1ab0paHTCKUil CTON -2 MIT.; CTYJ JaO0OpPaTOPHBINA —
12 .

TexHnyeckrue W 3JIeKTPOHHbIE CPeICTBA O00yYeHHMs: WHTCPAKTHUBHAS IaHEThb
NEWLINE -4 mt.; MoOuibpHas cToiika Jyis maHenu -4 mr.; HoyTOyk icl — 60 miT.;
MOOMJIbHASI MHTEPAKTUBHAS JIaOopaTopHsl I MpernojaaBareias — 1 mrT.; mudpoBas
JabopaTtopusi MO0 XUMHH MPOPUIBHOTO YpOBHS — 11 IIT.; KOMIUIEKT IH(PPOBBIX
U3MEPUTEIBHBIX ~HMHCTPYMEHTOB 1m0 Xumud — 10 1IIT.; DJIEKTPOHHBIC
oOpa3oBaTeIbHbIC PECypCHI -1 MIT.

JleMoHCcTpaMOHHBbIEe Yy4YeOHO-HAIIsIAHbIe mocoOusi: Ilepuonnueckas cucrema
XuMH4eckuX osieMeHToB JI.M. MeHpgeneeBa;, KOMIUICKT HATJISIAHBIX ITOCOOMM
«XUMHUAY.

JlabopaTopHo-TexHu4Yeckoe oOopyaoBaHue: bans BoasHas — 1 IUT.; BeChI
AIIEKTPOHHBIE TabopaTopHbie — 12 MmT.; MUTa — 2IIT.; MyJIbTUMETP MUPPOBON —
15 mwr.; meyr mydenbHas—1 mT.; HacCOC BaKyyMHBbIN-1 mT.; ciekTpodorometp — 1
mT.; Habop mis mMomenupoBaHUsI CTPOEHUS ATOMOB M MOJEKYJ; KOJIIEKIIUS
«Metamuel 1 cruiaBely, «lllkama TBepgocTn», «YyryH m craiby, «AJIOMUHHIN,
«CTEeKIIO U U3AENHS U3 CTEKIa».

bazoBoe o0opynoBanue: MUMIbI JJAOOPATOPHBIE TUTENIbHBIC; 3aKUM HPUOOPHBI;
MUHIET Ja0OpaTOPHBIM; Jamka JUisl CKUMaHUs BEUIECTB; IINPUIL; ILIAHT
CWIMKOHOBBIM;, nwiauHap 100 wmwm; crakan xumudyeckud 100 mM; cTakaH
xumuyeckuit 250Mm; ITaTUB JJIsl CYIIKH TPOOUPOK; cTakaH GpapdhopoBblii; TUTEITH
HU3KUM; KoJI0a KpyriiojgoHHas 25mM; Kojba koHuueckas 100 mMm; wyama
KpHUCTaJUTM3aIlMOHHAs; TpoOupKa ABYyXKoJieHHas; ctakad 100 mwm; ctakan 50 mw;
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CTakaH 25 MM; TpeyroiabHUK Gap@opoBblil; yanika [lerpu; ouku 3amurHble; OaHKa
40 MM moj peakTuBbl; OaHka — kamenbHuila 40 MM; MOJICTaBKa C siuYeHKaMU;
MOJIHOC TUIACTUKOBBIN; OyMaxkHble (UIBTPBI; TpyOKa ra300TBOAHAs C MPOOKOIL;
TpyOKa ¢ OTTAHYTHIMU KOHLAMU; TpyOKa KanWJUIApHAs; roproyee JUisl CHUPTOBKH;
OymMmara WHJIHUKATOpHAs YHUBEpcajbHas; PUILTPhl 00€330JICHHbIE; OI0peTKa 25 MM
0e3 KpaHa; CTeKJIsSHHBIN (iakoH ¢ nunetkod 50 MM HaOop OaHOK 15 MM st
TBEPJIbIX BEIIECTB; HAOOp KapaHjaaiieu no crexiy u gapdopy; Habop ckistHOM 30
MM JJI1 PaCTBOPOB PEAKTUBOB; MPOOMPKH; CETKa acOECTOBas; IIIMATEIb-JIOKEUKa;
oropetka 50 vv$$ BopoHKHM; m03UpyrOlee YCTPOHCTBO; KoJI0a KOHWUecKas 125 MM
[II1, 250 MM; KOMIUIEKT JIO)KEK (papPOpOBbIX; KOMIUIEKT KOJIO MEPHBIX; KOMIUIEKT
[WIMHJIPOB MEPHBIX MJIACTUKOBBIX M CTEKJISTHHBIX; KOMIUIEKT MUIMETOK; KOMIUIEKT
CTaKaHOB XMMHYECKHX; KOMIUIEKT CTAKaHUYMKOB JJisi B3BEUIMBAHUS; KOMIUIEKT
CTYIOK C MEeCTHUKaMU; KOMIUIEKT mmmnareneid (papdopoBbix; Kpyxkka ¢ HocukoM Nel
HAOOp MUHIETOB; HAOOP CKISIHOK nJisi pacTBopoB 250 mMm; HaGop wamek [letpu
TUN 2; CIIMPTOBKA JlabopaTopHas; najoyka cTekiasHHas; nunerka 100 mM; Habop
NpoOOK PE3WHOBBIX; CKISIHKA C HIDKHUM TyOycoM 1M; TpyOka CTeKJIsiHHas
(xomrekT); ¢gurakon 450 MM; BOpOHKa J1abopaTopHasi CTEKJISTHHAS.

4.2. MudopmanmnonHoe odecnevyeHne peajin3aluu NporpaMmsl

1. baunos, JI. H. Xumus: yueonuk qis CITIO / JI. H. biunos, W. JI. Ilepdunosa, T.
B. CokonoBa. — 2-e usn., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 ¢. —
ISBN 978-5-8114-7904-7. — TexkcT: »nexTtpoHHBI // JlaHb: 3IEKTPOHHO-
oubmmoreunass cucrema. —  URL: https://e.lanbook.com/book/167183 (nata
obpamenus: 14.10.2022). — Pexxum gocTymna: il aBTOPH3. IMOJIb30BaTEIICH.

2. P. 3uranmmuna, 1. M. Kymukosa. — Kazans: KHUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — Texkct: 3aeKTpOHHEIN // JIaHb : 3IEKTPOHHO-OMOIHOTECUHAS
cuctema. —  URL: https://e.lanbook.com/book/196096 (mara  oOpalieHwus:
14.10.2022). — Pexum mocTyma: ajis aBTOPH3. MOJIb30BaTEIIEH.

3.Uepnukosa, H. 0. Xumus B 10CTYITHOM H3JIOKEHUU: yaeOHOE TTocOOre IS CIIO
/ H. YO. UepnukoBa. — 2-e usn., crep. — Cankr-IletepOypr: Jlanp, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — TexkcT: amekTpoHHBIA // JlaHb: 3JI€KTPOHHO-
oubmmoreunass cuctema. —  URL: https://e.lanbook.com/book/195532 (nara
obpamenus: 14.10.2022). — Pexxum qocTymna: i aBTOpH3. TOJIH30BaTEIICH.

4 leaunpiHa, JI. B. Xumus: yueOHoe mocobme / JI. B. IlleBHumbina, A. M.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4.
— Tekct: snextponssiii // JlaHb: 2JIEKTPOHHO-OMOTMOTEUHAs cHUCTEMa. —
URL.: https://e.lanbook.com/book/118505 (mara obpamenus: 14.10.2022). —
Pexxum mocrymna: mist aBTOpr3. OJIB30BATEIIEH.
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5. KOHTPOJIb n

OIIEHKA
OBIIIEOBPA3OBATEJLHOM JUCITATIIAHEI

PE3YJIBTATOB

OCBOEHUA

Kontpons u olleHKa pe3yJbTaTOB OCBOEHHUS 00I11e00pa3oBaTeIbHON

AUCHUIIIMHBI PACKPBIBAIOTCA YCPE3 JUCHUIIIIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHBLIC

Ha (GopMHpoBaHME OOUMX M NPO(ECCHOHATBHBIX KOMIETEHUMH MO pazaeiam

U TEMaM CoJIepkKaHusl yueOHOro MaTepuara.

Oob6masi/npodeccuoHanbHas

Tun onmeHOYHBIX

Paznen/Tema .
KOMIIeTEHIUsA MeponpusTHI
OK 01. Beibupats criocoObl penieHus Tema 1.1-1.7
3a/1a4 TPOPECCUOHAIBHON e TENHHOCTH Tema 2.1, 2.2
MIPUMEHUTEIIFHO K Pa3IMYHBIM KOHTEeKCTaMm | Tema 3.1 TectupoBanue
Tema 4.1 VYerHbIl onipoc
Tema 5.1-5.4 Pemenue pacuéTHbIX 3a71a4
Tema 6.1 HaOironenue 3a Xoa1oM
Tema 7.1 BBINOJHEHHS TPAKTUKO-
Tema 8.1 OPHUEHTUPOBAHHBIX 3aJaHUN
OK 02. Mcnonb30BaTh COBpEMEHHBIC Tema 1.2, 1.4, [IpencraBnenne
CpelCTBA MOKCKA, aHAJIN3a U 1.6, 1.7 pe3ynbTaTOB
UHTEpIpeTanuy nHpopMaluu, u Tema 2.1, 2.2 MIPaKTUYECKHUX U
MH(POPMAITMOHHBIE TEXHOJIOTUH IS Tema 4.1, 4.2 71a00paTOPHBIX paboT
BBITIOJTHEHUS 33]1a4 PO (ecCuoHaIbHOM Tema 5.2-5.4 [IpoBeneHNE XMMHUYECKOTO
EeATEINLHOCTH Tema 6.1 IKCIIEPUMEHTA
Tema 7.1 Beinonnenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 paboT no
D¢ dexTUBHO B3aMMOIeHCTBOBATH U Tema 2.1, 2.2 paszieiam JUCIUIUTMHBI
pa60TaTI, B KOJUICKTHBE U KOMaHJIE Tema 4. 1, 4.2 O1ieHKa CaMOCTOSITETILHO
Tema 5.2-5.4 BBIIOJHEHHBIX 3aJaHUI
Tema 6.1 3amurTa peneHus Kec-
Tema 7.1 3aja4 (¢ yuetoM Oymymieit
Tema 8.1 npodeccrnoHanbHON
OK 07. ConeiicTBOBaTh COXPAHEHUIO Tema 1.7 JESITEIbHOCTH)
OKpY’Karollen cpebl, Tema 5.1 Beinonnenue 3aganui
pecypcocOepexeHuto, npuMeHsaTh 3Hanus | Tema 8.1 MIPOMEKYTOUHOM
00 M3MEHEHUU KINMaTa, IPUHLUIBI aTTecTaluu

OEpEeKITMBOTO MTPOU3BOCTBA, IPHEKTHBHO
JICWCTBOBATh B YPE3BbIYAIHBIX CHUTYAITUSIX
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