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PaGowas nporpamma paszpaborana Ha ocHOBe TpeOoBanmii DenepanbHOrO
rOCy/IapCTBEHHOro0  00pa3oBaTeNLHOTO  CTaHAapTa  CcpeaHero  olmiero  oOpazoBaHUs
YTBEP)KIECHHOTO MpuKa3zoM MuHucTepcTBa o0pa3oBanus u Hayku Poccuiickoit deneparuu ot 17
mast 2012r.Ne 413 (B geiicTByromieil penakuuu), OenepanbHoil 00pa30BaTENbHON MPOrpaMMbl
cpemHero o0miero oopa3oBaHusl, yTBepKAeHHON prkazoM Munnpocsenienus Poccun ot 18 mas
2023r. Ne 371, ¢ yuerom TpebGoBanuii DeaepabHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIbLHOIO
CTaHJapTa CpeaHero mnpodeccuoHanbHOTr0 obOpa3oBanus 1mo mpodeccun 29.01.34 Onepatop
o0opysoBaHusl  IIBEMHOro Mpou3BOAcTBa (MO  BuAaMm), YyTBepkaeHHoro IIpukazom
MunucrepcrBa mnpocBemenusi Poccuiickoit ®epepannu ot 18 centsops 2023 1. Ne 698
(3apeructpuposan B Muntocte Poccun 25 oxts6ps 2023 1. Ne75715), npumepHON porpaMMbl
o01ieo0pa3oBaTeIbHOM y4eOHOW IUCHUIUIMHBL «XUMUSA», PEKOMEHI0BaHHON dDenepanbHbIM
TOCYJapCTBEHHBIM  OIO/DKETHBIM ~ O0Opa3oBaTElIbHBIM  YUPEKACHHUEM  JIOTIOJHUTEIHLHOTO
npodeccuoHaIbHOro o0pazoBaHust «MHCTUTYT pa3BUTHS MPOGECCHOHATBLHOTO 00pa30BaHUS)
(®I'bOY IO «MPIIO») B xayecTBe MPUMEPHON MPOrpaMMBbI C y4ETOM MPO(ecCHOHATBHOM
HAIPAaBIEHHOCTHU MPOrPaMM CpeIHero npodeccnoHalbHOro 00pa3oBaHus, pealn3yeMbIX Ha Oaze
OCHOBHOTO 00111eT0 00pa30BaHus C MOTYYEHHEM CPEIHEro o0IIero oopa3oBaHus.

Opranu3zanus-pa3padoTyuk: roCy/1apCTBEHHOE Oro/KETHOE npodeccuoHanbHOE
oOpa3zoBatenbHOe yupexaeHne MockoBckoi 0bmacti «KpacHOTOPCKUN KOJIEIK»

Pa3zpadorunk: Tpummna O.}O., npemopaBartens BbICHICH KBaTM()UKAMOHHOW KaTeropHu
I'BITOY MO «KpacHOropckuit KoJiemx»

PACCMOTPEHA U PEKOMEH/IOBAHA OJOBPEHA 1 YTBEP/XKJIEHA

Ha 3aCc€aaHU METOJUYECCKOI'O 06’Le,HI/IHeHI/I$I HaquO'MeTOI[I/I"IeCKI/IM coBetoMm [ BIIOY
I'BIIOY MO «KpacHOropckuil Komiemax» MO «KpacHOTOPCKHil KOIIIEIK

ot 16.04.2025 r. [Tporoxon Ne 1 or 18.04.2025 [Ipotokon Ne 1

Ilegarornueckum cosetoMm I BITOY MO TTpuKa3 AMPEKTOpa KOMTE/Ka

«KpacHOropCKHH KOJUIEIN» ot 25.04.2025 r. Ne 811/1
ot 17.04.2025r. ITpotokomn Ne 2
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1. O6mas xapakTepucTuKa padoueil nporpaMmMbl 0011e00pa3oBaTeNbHON JUCHMIIIIHHBI
«XUMHD)

1.1. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NMPOrpaMMbl

Oo6meoOpa3oBaTenbHas JUCHUIUIAHA «XUMHUS»  SBISETCS 00s3aTEIBHONW  YacCThIO
00111e00pa30BaTEIFHOrO IHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUU ¢ PI'OC CIIO
o npodeccun 29.01.34 Onepatop 000py0BaHUS IBEHHOTO IMTPOU3BOCTBA (TI0 BUIAM).

TpynoeMKOCTh TUCHMIUIMHBI «XUMUs» Ha yriayOJIeHHOM YpoBHE cocTaBisieT 144 daca,
n3 kotopeix 102 yaca — 6a30BbI Monysb (7 pazmenoB) u 42 yaca — MPUKIATHON MOAYyJb (2
paszena),  BKJIIOYAIOUMKA  NPAKTUKO-OPUEHTHPOBAHHOE  COJIEpPXKaHHUE,  YCHJIMBAIOLIEE
npodmibHyl0 coctaBisiomyo 1no mnpodeccun 29.01.34 Omeparop 00OpyHOBaHUS MIBEHHOTO
MIPOU3BOICTBA (TI0 BUIAM).

[MpuknanHoit Momynb BKIOYaeT 1Ba pazaena. Pazgen 8 «Xwumwst B OBITY U
MIPOU3BOJICTBEHHON JIeSITEIIbHOCTH YeI0BEKa» peanusyercs TUIs BCEX
npodeccuil/cnenualbHOCTe  HAa  MaTrepualie  KeHcOB, CBSI3aHHBIX C  AKOJIOTMYECKOM
0€30MacHOCThI0 M OIICHKOW IMOCIEACTBUN OBITOBOM M MPOU3BOJICTBEHHOUW NEATEIBHOCTH, IO
oTpacisaMm Oynyuied mpodeccuoHalbHOU AesTensHOCTH oOyuaromuxcs. TemaTuka paszaena 9
«MccnenoBanne W XUMHYSCKHW aHanmm3 OOBEKTOB OWOCchepb» paspaboTaHa MO OOBEKTY
Oymymiei nmpodeccuoHAIBHON IeITeIFHOCTH CTYACHTOB.

1.2. llean u niiaHupyemMble pe3yabTaThbl OCBOCHHS AUCIUIIIMHBI:
1.2.1. lleab 001meo0pazoBaTeIbHOM TUCIUILIUHBI :

CogepxaHuie mporpaMmbl 00111€00pa30BaTEIbHON TUCIUIUIMHBL «XUMUS» HAMpaBICHO
Ha JOCTMIKEHHE CIIENAYIOIIUX LeJIeH:

- dbopMHUpPOBaHNE CUCTEMBl XMMUYECKHUX 3HAHUNM KaK BaKHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE KOTOPOM JIekKAaT KIFOUEBBIE IIOHATHSA,
dbyHIaMeHTallbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE W MOHUMaHHE
CYIITHOCTH JOCTYIHBIX 00OOIICHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOPUEH
WX Pa3BUTHUA U CTAaHOBJICHUS;

- dbopMupOBaHHE U pa3BUTHE TMPEACTABICHHI O HAayYHBIX METOJaX MO3HAHHS
BEIIECTB U XUMUYECKUX peaKIHii, HEOOXOAUMBIX AJIs MPUOOPETEHHS] YMEHHU OPUEHTHPOBATHCS
B MHpE BELIECTB U XMMHUYECKHUX SIBJICHUH, UMEIOIIMX MECTO B IIPUPOJE, B IPAKTHUYECKOU U
MMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHHMA M CIIOCOOOB MAESITENBbHOCTH, CBA3AHHBIX C HAOTIOJCHHEM H
00BSICHEHHEM XMMHUYECKOTO IKCIIEPUMEHTa, COOMI0IEHUEM TPaBHI 0€30MacHOrO OOpaIIeHUs C
BEILIECTBAMH.

3apaum IUCHUIIMHBI:

1) chopMUpOBaTh TOHMMAHUE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
MIPOIIECCOB U SIBJIEHUM B OKPYKAIOIIEH Cpelie, a TAK¥Ke UX CBA3b C IIETOCTHON HAYYHOW KapTUHOU
MHpA U IPYTUMH €CTECTBEHHBIMU HayKaMU;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYNbl HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIECTB, ypPaBHEHUS XHUMHUYECKUX pEAKIHHA, OOBICHATH HX CMBICI, HWHTEPIPETHPOBATH
pPe3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,



3) chopMUpoOBaTh HaBbIKU MIPOBEICHUS MPOCTEHIINX XUMHYECKUX
OKCIIEPUMEHTATIBHBIX HCCIEAOBAaHUNH C COONIOJICHHEM TpaBUJI 0E30MacHOTO OOpalieHus: ¢
BEIECTBaMH U J1a00PaTOPHBIM 000PYIOBAHHEM;

4) pa3BUTh YMEHHUS HAaxXOJIUTh, AHAIM3HPOBATH W HCIOJIB30BATh HHQPOPMAIIIIO
XUMHUYECKOTO XapakTepa M3 Pa3IUYHbIX WH(OOPMAIMOHHBIX HMCTOYHUKOB, BKJIIOYAs Y4COHYIO
JUTEepaTypy, HayyHble MyOIMKAIUU U UHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHsI MPOTHO3UPOBATH MOCIEACTBHS CBOEH HESITENBHOCTU U
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YYUTHIBAS BO3MOXHbBIC
9KOJIOTMYECKHE U COLMaIbHbIe BO3CHCTBUS;

6) chopMUpOBaTh TIOHMMAaHUE 3HAYUMOCTU JIOCTIDKEHUN XUMHYECKOH HAyKu |
TEXHOJIOTHI N7l Pa3BUTHs COIUAIBHON M MPOM3BOJCTBEHHON Cdep ¢ yMEHHEM MPHUBOIUTH
MIPUMEPBI UX IPUMEHEHUS B PA3TUYHBIX cepax KU3HU.

1.2.2. [lnanupyemble pe3yJabTAaThl OCBOCHHS 0011e00pa30BaTEJIbHON IMCUMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3HaueHwe oOmIeOOpa3oBaTeabHasl TUCHUIUIMHA «XUMHUS» HMEET IpHU
dopmupoBannu u paszsutun OK 01; OK 02; OK 04; OK 07 u IIK, mpeacraBicHHBIX B
akryainuzupoBanHbIXx OI'OC CITIO nmo npodeccuu 29.01.34 Onepatop 000pym0BaHKS MIBEHHOTO
MIPOU3BOICTBA (TI0 BUIAM).



Koa n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIu i

IInanupyemble pe3y/bTaThl 0CBOCHHS THCIUIIUHBI

JAucnunimHapHbie

OK 01. Beibupats
CIOCOOBI PEIICHUs
3amad
npodeccnoHaTBEHOMI
JESTEeITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

Oo0mme
JIn4HOCTHBIE Pe3yJabTaThl JIOJKHBI OTPakaTh B
YacTu:
TPY/AOBOI0 BOCITUTAHMA:
— TOTOBHOCTH K  TPYAY, OCO3HAaHHEC IICHHOCTHU
MacTepCTBa, TPYI0JI00ue;
— TOTOBHOCTb K AKTUBHOU JeSTeTbHOCTH

TEXHOJIOTUYECKOW U COIMAlIbHOM HampaBlIeHHOCTH,
CIIOCOOHOCThP ~ WMHULMHUPOBATh, IUIAHUPOBATh U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO A€ATEIbHOCTb;

— WHTEepeC K pa3uyHbiM chepam mpodecCHoHaATHHON

JESITENIbHOCTH.
MeTanpeaMeTHbIe Pe3yJbTaThl J0JKHbI 0TPAXKATH:
OBinanenue YHHBEPCAJIbHBIMH y4eOHbIMH

NMO3HABATEJIbHBIMU J1€HCTBUAMM:

a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

—  CaMOCTOSATENThHO (OPMYIUPOBATH U AKTYaTH3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATb C}HHCCTBGHHBﬁi IMPpU3HAK NI
OCHOBaHUs MJIi CpaBHEHHS, KIaCCU(PUKAIUU H
00001IeHHS;

—  ONpenensiTh e JIeSITCIIbHOCTH,
napaMeTpsl U KPUTEPUU UX JOCTHUKCHHUS,

— BBIABJATL 3aKOHOMCPHOCTH W TIPOTUBOPCUUSA B
paccMaTpruBaACMBIX ABJICHUAX,

— BHOCHUTHb KOPPEKTHUBHI B JAESITENHHOCTH, OILICHHWBATH
COOTBETCTBUE PE3YJIHTATOB LENSAM, OIEHUBATH PUCKHU
MHOCJIENCTBUN IEITEILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE AeCTBUS:

— BIAJCTh HABBIKAMH Yy4€OHO-HCCIIEIOBATEIbCKON U
HpOGKTHOﬁ ACATCIIBHOCTH, HABBIKAMM Pa3pCUHICHUA

3aaaBaTb

JMcuMIUIMHAPHBIE Pe3yJIbTAThI J0JKHbI OTPAKATh:

IIP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XUMUYECKOU
COCTaBJISIFOLLEH €CTECTBEHHOHAYYHOW KapTHHBI MHpPA, POJIU
XUMHH B TIO3HAHUM SIBIICHUH TPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI ¥ KYJIbTYpbl JIMYHOCTH, €€ (yHKIMOHAIbHOU
IPaMOTHOCTH, HEOOXOIMMOW JUIS PEIICHUS MPAKTUICCKUX
3aJa4 U IKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOTHON CpeIE;

IIP6 02. BiaseHue CUCTEMOM XMMHUYECKUX 3HAHWH, KOTOpas
BKJIFOYACT:  OCHOBOIOJIAralolue  TMOHATHS  (XUMHUYECKHUI
SJIEMEHT, aToOM, 3JEKTPOHHas o00oJouka aroma, s-, p-, O-
AJICKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJICKYJIa, BAJICHTHOCTD,
ANEKTPOOTPHULATENIBHOCTh, CTENEHb OKHUCIECHHUS, XUMUYECKAast
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIiIepOaHbIN
ckeneT, (GyHKIMOHAJIbHAs TpyMMa, pagukal, H30MepHs,
W30MEpbI, TOMOJOTHYECKUM Psii, TOMOJIOTH, YTJIEBOJOPOIbI,
KHCIIOPOJI- U a30TCOAepXkalllie COEAMHEHUS, OUOJIOTHMYecKU
aKTUBHBIC BellecTBa (YTJIEBOIBI, KHUPHI, OCJIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCTMHEHUS, KPUCTAJUIMYECKAsT PEeNIeTKa, THUIBI XUMHUYECKUX
peakuuit (OKHCTTUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMUYECKHE, PEaKIM HMOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJTUTUYECKAS
JMCCOIMAINSA,  OKUCIUTENh, BOCCTAHOBHTEIb, CKOPOCTh
XUMHUYECKON pEeaKIuu, XUMHUUYECKOE DPABHOBECHE), TEOPUU U
3aKOHBI (TEOPHSI XHUMHYECKOTO CTPOCHUSI OpPTaHUYECKUX
BeuiectB  A.M. bByriepoBa, Teopus 3IIEKTPOJUTHYECKON
Jcconuanuu, nepuoandeckuii 3akon J1.1. MenneneeBa, 3akoH
COXpPAHEHHUsI MacCChl), 3aKOHOMEPHOCTU, CUMBOJIMYECKUM SI3BIK
XUMUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBAaX, COCTaBe,
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npo0Jem;

BBISIBJISITH ~ IPUYUHHO-CIICICTBEHHBIC  CBSI3U |
aKTyaJIM3MpOBaTh 3aJady, BBIIBUTaTh TUIOTE3Y €€
pelIeHHs, HAaXOAUTh apryMEHTHI ISl JOKa3aTelbCTBa
CBOMX YTBEpXKICHHWH, 3agaBaTh MapameTphl |
KPUTEPHH PEUICHUS;

AHATM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHHS 33ja4H
PE3yIIbTaTHI, KPUTUYECKH OIICHUBATh ux
JIOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSX;

yYMETh TIEPEHOCUTh 3HAHHS B II03HABATEIBHYIO U
NPaKTUYECKYIO 00JIACTH KU3HEACATEIILHOCTH.

MOJIyYUeHUH U Oe30MacCHOM HCIIONb30BAHUM  Ba)KHEHIINX
HEOPraHMYECKUX W OPraHMYeCKHMX BEIIECTB B OBITY U
MPAKTUYECKOHN JESITeIbHOCTH YeJI0BEKa;

I1P6 03. chopMHUPOBAaHHOCTH YMEHUH BBISBIISATH XapaKTEpHBIC
MPU3HAKA U B3aUMOCBSI3b H3YYEHHBIX MOHITHHA, MPUMEHSTH
COOTBETCTBYIOILIME TIOHATUS IIPU ONHUCAHUU CTPOEHUS U
CBOICTB HEOPraHMYECKHX M OpPraHMYeCcKHX BEIIeCTB U HX
IIPEBPALICHH; BBIBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMHU U TIPEJCTABJICHUSMU APYTUX €CTECTBEHHOHAYUHBIX
IIPEIMETOB;

IIP6 04. cdhopMUPOBAHHOCT,  YMEHHMIl  HCIIOJIb30BaTh
HAaUMEHOBAHMSI XMMMYECKHUX COEIMHEHUN MEXAYHapOIHOIO
COI03a TEOPETHUYECKON U MPUKIATHOM XUMHHM U TPUBHUAJIbHBIC
Ha3BaHMsI BAKHEHIINX BEIIECTB (3TUJIECH, alleTUJIEH, [VINLEPHH,
denon, Gopmanbaeru, ykCycHas KUCIOTa, TJIHIMH, YrapHbIH
ra3, yrjieKuCIlblil ra3, aMMHaK, TaiieHas W3BECTb, HETallleHas
U3BECTh, MHUTHEBAs COJAa U JIPYTHX), COCTaBISATH (OPMYJIbI
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB, YypaBHEHUS
XUMHUUYECKHX pPEaKIHi, OOBACHATh MX CMBICI; MOATBEPKAATh
XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMHU 3KCHEPUMEHTAMHU U 3alMCSIMU YpPaBHEHUN
XUMHUYECKUX PEAKIUH;

IIP6 05S. cdopMHPOBAHHOCTL yMEHHUH  YCTaHABIMBATH
MIPUHAJIE)KHOCTh M3Y4YEHHBIX HEOPraHUYECKHUX u
OpraHMYECKUX BEIIECTB K ONpeAeNeHHBIM KJlaccaM U TpyIaM
COCIMHEHUH, XapaKTepU30BaTb HUX COCTaB M BaKHEHIINE
CBOMCTBA; OIPENIEIISITh BUbI XUMHUYECKHUX cBsI3eH
(xoBalleHTHAsl, WOHHAs, METAJJIMYecKasi, BOJOPOJHAs), THIIbI
KPUCTAIJIMYECKUX PEHIETOK BEIIeCTB; KJAcCU(UIIUPOBATH
XUMUYECKHE PEaKLUH;

I1P6 07. cpopMUpOBaHHOCTh YMEHUN MPOBOJUTH PacueThl MO
XUMHYECKUM (QopMyJaM U YpaBHEHUSM XUMHUYECKHX peakiuid
C HUCHOJb30BaHUEM (U3NYECKUX BEIIMYMH, XapaKTEPU3YIOLINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, o0beMma
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(HOpMaJ'II)HBIe YCJ'IOBI/ISI) ra3os, KOJIN4YCCTBA BCIIIECTBA,
HCIIOJIb30BATh CUCTCMHBIC XMUMHWYCCKUC 3HAHUA Ui NPUHATUA
peI_HeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTyallusAaX, CBA3aHHBIX C
BCIICCTBAMH U UX MPHUMCHCHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa IMOUCKA,
aHamM3a u
MHTEpIIpETALNU
uHpOpMaLNU 1
nH(pOpMaLOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeccHnoHATEHOM
JesITeNIbHOCTH

qacTu:

JInyHOCTHBIE pe3yJabTaThl JOJKHBI OTPAXKATHh B
LHEHHOCTH HAYYHOI0 MO3HAHUS:
c(OpMHPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HayKd U  OOIIECTBEHHOM MPaKTHKH,
OCHOBaHHOT'O Ha Jaore KYJIbTYp,

CIOCOOCTBYIOIIETO  OCO3HAHMIO
IIOJIMKYJIETYPHOM MHUPE;
COBEPIUCHCTBOBAHUE S3BIKOBOM M  YUTATEIbCKON
KyJIbTYpbl Kak CpeACTBa B3aUMOJIEUCTBHUS MEXKIY
JIXOJIBMH U ITO3HAHMS MUDPA.

CBOCTO MECCTa B

MeTtanpeaMeTHble pPe3yJabTAThl JOJIKHbI 0TPAKATH:

OBJjaneHue

YHHBepCaAJbHBIMHU y4eOHBbIMH

NO03HABATEJIbHBIMU J1eHCTBUAMM:
B) pa6ora ¢ ungopmanmeii:

BJIAJ€Th HAaBBIKAMU TOJIy4eHUs HHGPOpMALMU U3
UCTOYHUKOB  Pa3HbIX  THUIIOB,  CaMOCTOSITEIbHO
OCYIIECTBIISATh IOMCK, AHAJINW3, CHCTEMAaTU3aLUI0 U
UHTEpIpeTalnio WHPOPMALUK PA3JIUYHBIX BUAOB U
dbop™m mpecTaBIeHUS;

CO3/1aBaTh TEKCTHI B pa3jIM4YHBIX (popMaTax ¢ y4yeTom
Ha3HaueHus HMHQOpMalMM U LEJNEeBOM ayIuTOpHH,
BbIOMpass ONTHMalbHYIO (OpMY NpEICTaBICHUS H
BU3YyaJIU3aIIH;

OIICHUBATh JIOCTOBEPHOCTb,
UHPOpPMALIUK, €€ COOTBETCTBUE
MOpPaJIbHO-ITUYECKHUM HOpMaM;
BJIAJCTh HABBIKAMH pPACMO3HABAHWS W  3aIIUTHI
uHpopManuy, HUHPOPMAIMOHHOW  0€30MacHOCTH

JIETUTUMHOCTDH
IpaBOBbBIM u

JAucounianHapHpie (MpeaMeTHbIe) Pe3yJbTaThbl U J0JLKHbBI
0TpPakKaTh:

IIP6 06. BiaeHne OCHOBHBIMM METOJaMU HAYYHOT'O TTO3HAHUS
BEIICCTB M XMUMHYCCKHUX SIBICHUU (HAOIIOACHHME, M3MEpCHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

ITP6 07. cpopMupOBaHHOCTh YMEHUN MPOBOJUTH PacueThl MO
XUMHUYECKUM (QOopMyJaM U YpaBHEHUSM XUMHUYECKHX peakuuit
C HUCIOJIb30BaHUEM (PU3MUECKUX BEIMYMUH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI: Macchl, 0ObeMa
(HOpMaJibHbIE ~ YCIIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIOJIb30BaTh CUCTEMHBbIE XMMHUUYECKUE 3HAHUS Ui MPUHATHUS
pelIeHri B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM,;

IIP6 08. cdopMUPOBAHHOCTH YMEHWH IUIAHUPOBATH U
BBIMIONHATh ~ XUMUYECKUH  DKCHEpUMEHT  (TpeBpalieHus
OpraHWYECKHUX BEIIECTB MPH HAarpEeBaHUH, MOJYYCHHE ITHIICHA

U W3Yy4YEHHE €ro CBOWCTB, KAUECTBEHHBIE pEAaKIUU Ha
NbJETUBl, KpaxMmall, YKCYCHYI KHCIOTY; J€HaTypauus
OelKOB TpH HarpeBaHUM, I[BETHbIE peaklUU OENIKOB;

IPOBOANTh PpPEAaKIMM HOHHOTO OOMEHa, ONPENENATh Cpeay
BOJHBIX PacTBOPOB, KayeCTBEHHbIE pEAKIMU Ha Cyibdart-,
KapOOHaT- U XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHS; pellaTh
AKCIIEpUMEHTANIbHBIE 3afaud 1o TeMaMm "Metamwiel" U
"Hemetannbl") B COOTBETCTBUM C TPaBWJIAMU TEXHHUKHU
O0e3omacHOCTM  Npu  OOpallleHMH C  BeIIecTBaMH U
1a00paTOPHBIM  O0OpPYOBAaHUEM; MPEJACTABIATh PE3yIbTaThI
XMMUYECKOTO JKCIepUMeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX pEaKIUi U (GOopMyIHpoBaTh BBIBOJBI Ha
OCHOBE ITHX PE3YyJIbTaTOB;

InP6 09. cdopMupOBaHHOCTH

YMCHUA AHAJIN3UPOBATH
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JINYHOCTH.

XUMHUYECKYI0 ~ HMH(QOpMAIMIO, [OJIydaeMyl0 M3  pa3HbIX
HUCTOYHUKOB (CpeACcTB MaccoBoi mH(popmManuu, cetb HTEepHET

U JIPYTHE).

OK 04. DddexTuBHO

JInyHOCTHBIE Ppe3yabTaThl [JOJKHBI OTPaXKaTh B

JAucouninHapHpie (MpeaMeTHbIe) Pe3yJbTaThbl U J0JLKHbBI

B3aUMOJICHCTBOBATb U | YACTH: OTPaXKaTh:
paboTaTh B rPaKIAHCKOTr0 BOCIIMTAHUSA: IIP6 08. cdopMuUpOBaHHOCTH YMEHHH IUIAHUPOBATh H
KOJUICKTHUBC U — TOTOBHOCTbL BECTH COBMCECTHYK HOCATCIBHOCTH B | BBIIIOJHATD XUMHYECKUN SKCIICPUMCHT (HpeBpaH_[eHI/Iﬁ
KOMaHz¢e WHTEpecax rpakKIaHCKOTO OOIIeCTRa; OpraHM4YeCKUX BCIICCTB IIPU HArpC€BaHMUM, IMOJTYYCHHUE ITHUJICHA
— yMe€EHHUE B3aHMOﬂCﬁCTBOBaTB C COIlMaJIbHBIMH | U HU3YUCHUC €TI0 CBOﬁCTB, KauCCTBCHHBIC PpCAKIIMKW HaA
WHCTUTYTAMH B COOTBETCTBUU C MX (QYHKUUSAMH W | AIBACTHIBI, Kpaxmall, YKCYCHYI KHCIOTY, JCHATypamnus
Ha3HAYEHHEM. OEKOB IpU  HAarpeBaHUM, LBETHbIE pPEaKIUH  OEIKOB;
MeTranpeamMeTHblie pe3yabTaThl J0JKHbI OTPAKATh: NPOBOAUTH PEAKLMH HOHHOIO OOMEHa, ONpENENsTh Cpely
OBJj1ajleHHe YHHBEPCATLHBIMH KOMMYHHKATHBHBIMH | BOAHBIX PacTBOPOB, Ka4YCCTBCHHBIC DPCAKUMM Ha Cyabdar-,
NeiiCTBUSIMH: KapOoOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHUS;, pellaTh
6) COBMECTHAA JeATeJbHOCTD. BKCHepI/IMeHTaJII)HI)IG 3a1a4u 110 TeMaM "MeTaJIJH)I" nu
—  HOHUMATH " HCIIONIB30BATE IPEUMYIIECTBA "HemeTannbl") B COOTBETCTBMM C TPaBHJIAMU TEXHHUKHU
KOMAHIHON M NHIMBHIYalbHOH paGoThI; O0e3omacHOCTH  Tpu  OOpalieHHuH C  BEHIeCTBAMU U
— pUHMMAaTh LM  COBMECTHOH  JEATEIBHOCTH, 1abopaTopHbIM 000pyAOBaHUEM; MPEACTABIATh PE3YIbTaTh
OpraHM30BBIBATH U KOOPAMHUPOBATH JCHCTBUS 10 ee | XUMHUECKOrO OKCHEPUMEHTA B dopMe 3amucu ypaBHEHH
JIOCTHKEHUIO: COCTaBJIATH IUIaH nericreui, | COOTBETCTBYIOMNX peakunii U (QOpPMYJIHPOBATH BBIBOIBI Ha
pacmpeessiTh POl ¢ Y4eTOM MHEHHi ydacTHHUKOB | OCHOBE STHX PE3YIILTATOB.
00CyXJaTh pe3ylbTaThl COBMECTHOU pabOTBHI.
OBinagenne  yHHBEpPCANbHBIMM  PeryJisiTHBHBIMH
AefCTBUSMU:
r) NPpUHATHE Ce0s M APYTUX JI0AeH:
— IIPUHUMATh MOTUBBI U apTYMEHTBI APYTHUX JIIOJEH IpU
aHaJIN3€ PE3yNbTATOB JIEATEIBHOCTH;
— IIPU3HABaThb CBOE IIPABO M IMPABO IPYIUX JIIOACH Ha
OIINOKH;
— pa3BUBaTh CIOCOOHOCTH MOHUMAaThb MHUP C TO3ULIUU
JIPYroro 4ejoBeKa.
OK 07. JInyHOCTHBIE pe3yabTaThl [JOJKHBI OTpaxxkaTh B | /lucnuninHapHbie (IpeAMeTHbIE) pe3yJbTaTbhl U JO0JKHBI
CoelicTBOBaTh YacTH: OTPAXKATh:
COXPaHEHUIO JKO0JIOTMYECKOI0 BOCIIMTAHUSA: I1P6 01. chopmMHpOBaHHOCTh MPEJCTABICHUNA: O XUMHUYECKOU

9




OKpY>KaroIlen cpesbl,

— c(OpPMUPOBAHHOCTb  HKOJIOTMYECKON  KYJIBTYpHI,

COCTaBHﬂIOIHeﬁ eCTeCTBCHHOHay‘IHOI;'I KapTUHbI MHpA, POJIU

pecypcocOepexeHHIo, [OHMMAHHUE BIUSHUSA COLMAIbHO-I)KOHOMHMUYECKUX | XUMUU B TIO3HAHWM SIBICHUH MNPUPOABI, B (POpMHUpOBAHUU
MIPUMEHSATH 3HAHUS 00 IPOLECCOB HA COCTOSHHME NPUPOIHOM M COLHMAILHOM | MBIIIEHHS M KyIbTypbl JIMYHOCTH, €€ (yHKIMOHAJIBHOH
M3MCHCHHUU KJIMMaTa, Cpeibl, OCO3HaHHE rJ100aJIbHOTO Xapakrepa | TPaMOTHOCTH, HEOOXOOMMOW Ul pEIIeHUs IPAKTHYECKUX
TIPUHITATIBI IKOJIOTHYECKUX MPOoOIIeMm; 3a/1a4 ¥ 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
OepexITMBOrO — IUJIAHMPOBaHWE WU  OCYLIECTBIEHHE JeiicTBUii B | 3IOPOBBIO U IPHPOJHOH CpEe;
MPOU3BOCTBA, oKpyXaromeil cpene Ha ocHose 3Hanua ueneii | [IP6 10. c(hopMUPOBAaHHOCTh YMEHHH COOJIIOJATh IpaBUiIa
3¢ heKTHBHO YCTOWUMBOTO PA3BHTHUS YEIOBEUECTRA; OKOJIOTMUECKH  IIeJIECOOOPa3HOTO TIOBEIEHUS B OBITY U
JIEHCTBOBAThH B — aKTHBHOE HCIpPHSTHE IeHCTBHIl, NMPUHOCAIMX Bper | TPYAOBOH IEATCIBHOCTH B LEIIX COXPAHCHHUS CBOCTO 30POBbS
YpE3BBIYANHBIX OKpYKarolIeil cpejie; U OKpYXaloleld NPUPOJHONU CpEebl; YYHTHIBATH OMACHOCTH
CUTYaIUsIX —  yMeHue [IPOTHO3HPOBATH HeGaronpusTHble | BO3ICHCTBUSA Ha JKMBBIC OPraHM3MBI ONPE/ICICHHBIX BEIIECTB,
9KOJIOTMYECKUE  IMOCIEACTBUS  MpeanpuHuMaeMprx | TOHAMAd — CMBICT  TIOKA3aTC/IA IPENENbHON  OTyCTUMOM
JEHCTBUI, IPEIOTBPAIATh HX. KOHLCHTpALUH.
MeTanpeamMeTHblie pe3yabTaThl J0JKHbI OTPAXKATh:
Osaanenue YHHBEPCAJIbHBIMH y4eOHBIMH
MO3HABATEJbHBLIMHY JAeHCTBUSIMM:
B) pabora ¢ ungopmanmei:
— WCMOJB30BaTh  CpPEACTBA  HMHPOPMAIMOHHBIX U
KOMMYHUKAITHOHHBIX ~ TEXHOJIOTHH B  pEHICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX 5
OpraHU3aIMOHHBIX 3a7a4 c coOIIoAcHUEM
TpeOOBaHUIN JPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI,  PECypCOCOEPEeKEHHs,  IPABOBBIX U
3THYECKUX HOPM, HOPM nH(OPMALIMOHHOU
0€30I1aCHOCTH.
[IK 2.2. BpInoaHATH -c(pOpMHUPOBAHHOCTH yMEHUHI OCYILECTBIIATh | -UHTEPIIPETUPOBATL ~ JOTUYECKUE  ACHEKTBl  COBPEMEHHBIX

TEXHOJIOTHYECKUE
nporecchl 00paboTKH
JeTanen u3aenumn
CpeAaHEN CI0KHOCTU
BpPY4YHYIO, Ha
IBEHTHOM
ABTOMATHYECKOM WITH

I[eJIeHaNPaBICHHBIN MTOUCK XUMHUECKOMN

uH(MOpMallUM B Pa3IUYHBIX HMCTOYHHMKAX (Hay4dyHas |
yueOHO-HAyYHasi JIUTEparypa, CpEeACTBAa  MacCOBOH
uHpopmanuu, cetb MHTEpHET W Jpyrue), KPUTUYECKU
XUMHYECKYIO nHpopmaruio,

nepepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C

aHaAJIN3UPOBATh

MOCTABJICHHOMN y4eOHOM 3a1a4eii;

UCCJIEI0BAHUM B XUMUH;
-yM€Tb HWHTEIPUPOBATh 3HAHUA U3 PAa3HBIX I[PEIMETHBIX

oOlacrei;
-chopMUpOBaTh YMEHHsSI PACKPbIBATh OCHOBOIIOJIArAIOIINE
XUMHNYCCKHUEC 3aKOHBI, Fp AHUIIBI nux HpI/IMeHI/IMOCTI/I B

npodeccun Oneparop 000py10BaHUS IBEHHOTO MPOU3BOACTBA
(o Bugam).
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MOJTyaBTOMaTUIECKOM
o0opynoBaHuw,
00OpyIOBaHUY JIIIsI
BJIKHO-TEIUIOBOU
00paboTKH.
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2. CTpyKTypa U copep:kaHue 00111e00pa30BaATEIbHOM N CIUTIINHbBI

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

N O0bem B

Buj yueOHoit padoThl
yacax

O061bém 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTIJIMHBI 72
Coaep:xxkanue yueOHOro MaTepHaJia 64
BT. 4..
TEOPETUICCKHE 3aHATHS 30
1a00paTOPHO-TIPAKTUYECKUE 3aHATHUS 34
IIpodeccuonanbHO OpHMEHTHPOBAHHOE CO/lep:KaHKe (CoIep:KaHNe 3
NMPHUKJIATHOT0 MOIYJIA)
BT. 4..
TEOPETUYECKUE 3aHATHS 4
1a00paTOPHO-TIPAKTUYECKUE 3aHATHUS 4

IIpomeskyTounasi arrectanus (1uddepeHIupOBaHHbIN 3a4eT)
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2.2. TemaTn4yecKuii IJIaH U coePKAHUE TUCHUILINHBI

HaumeHnoBanue Copnepxxanue yuyeOHOro Mmarepuasa (0CHOBHOe M NPOodecCHOHAIBLHO OPHEHTHPOBAHHOE), O0bém | @opmupyemble
pa3/ieJioB M TeM JIa00paTOpHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAJHOH MOYJ/Ib YacoB | KOMIETeHIUH
1 2 3 4

Coaep:xxkaHue yueOHOIro MaTepuaJia 64
Pa3jen 1. Teopernyeckue 0CHOBbI XUMHU 16
Tema 1.1. Copneprxanue yueOHOIro MaTepuasa 2 OK 01
OcHOBHbIE XuMUYecKui 31eMeHT. AToM. SIapo aToma, U30TOMbI. DIEKTPOHHAS 000I04YKa. DHEPreTHUECKHe
XMMHUYECKHE TIOHATHUS |YPOBHH, MOAYPOBHU. ATOMHBIC OpOMTaNH, S-, P-, 0- ayeMeHThl. OCOOCHHOCTH pacIpe/IeiICHuUs
U 3aKOHBI, CTPOECHHE |3JIEKTPOHOB MO OpPOUTAIsIM B aToOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAsS
aTOMOB  XMMMYECKUX |KOH(Uryparws aroMoB. OCHOBHBIE XUMUYECKHE 3aKOHBI
3JIEMEHTOB JlabopaTopHoO-TIpaKTHYeCKHe 3aHATHUS

[Tpaktnueckass pabora Nel. «OCHOBHbBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHUU M PacyeThbl I10

YPaBHEHMSIM XMMUYECKHUX PEaKuil».

OTHOCUTENBHBIE aTOMHAasi U MOJICKYJIsipHas Maccbl. MossipHas macca. KonmudecTBo BelecTsa. 2

MaccoBast nons BemiectBa. 3akoH ABorajgpo. MomspHblii o0bem ra3oB. OTHocHTeNbHas

IUIOTHOCTh T'a30B. PacueTsl 10 ypaBHEHHUSIM XUMUYECKUX pEaKLUUi C MCMOIb30BaHUEM MacCOBOM

JIOJIM BEIeCcTBa, 00beMa (HOpMaJlbHbIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Conepxxanue yuyeOHOro MaTepuaJa 2 OK 01
ITeproamyeckuit JlaGopaTopHO-NIpaKTHYECKHE 3aHATHS OK 02
3aKOH u ([Ipaktuueckas padbota Ne2. «3ydyeHne nepruoaMUECcKUX 3aKOHOMEPHOCTEH U UX B3aMMOCBSI3U CO IK 2.2
Ilepuoanueckas CTPOEHHEM aTOMOB.
CUCTeMa XMMHMYECKHX |[leproguueckas cucrema xumudeckux uieMeHToB [[.M. MenneneeBa. CBsA3b NEPHUOIUYECKOIO
snementoB  JI.  W. |3akona u [leproanueckoii CHCTEMBI XMMHYECKAX DJICMEHTOB C COBPEMEHHON TEOpHEH CTPOCHHUS
MenneneeBa, UX CBSI3b |aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMHYECKHX DJIEMEHTOB, OOpa3yeMbIX HMH 2
C COBPEMEHHOU
TeopHen CTPOEHHUS
aTOMOB

IIPOCTBIX M CIIOXKHBIX BELIECTB IO IpynmnaM u nepuoaam llepumoamyeckod cucreMbl. 3HaYeHUE
MIEPUOJIUYECKOr0 3aKOHA M CUCTEMBl XMMHMUYECKUX 3iieMeHTOB J[.M. MeHneneeBa B pa3BUTHHU
HayKH.

VYcTaHOBIEHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XHMMHMUYECKHX JJIEMEHTOB U IEPUOJUYECKUM
U3MEHEHUEM CBOMCTB XMMHUYECKHX AJIEMEHTOB U MX COEIMHEHHI B COOTBETCTBUU C MOJIOKEHUEM
Ilepuonnueckoli cucTeMsbl. PerieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX 3aJaHUN Ha
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XapaKTEePU3alMI0 XUMHYECKUX JJIEMEHTOB «MeTtauimyeckue / HEMETAUTMYECKUE CBOWCTBA
XUMUYECKUX JJIEMEHTOB B COOTBETCTBUU C HMX JJICKTPOHHBIM CTPOCHHEM U IOJIOKEHUEM B
MEepUONYECKON cucTeMe Xumuieckux snemenToB .M. MenaeneeBa

Tema 1.3.

Crpoenue BemiecTBa
u npupoja
XMMHYECKOM  CBSI3H.
MHoroo6pa3ue
BEILIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

Crpoenue BemiecTBa. XMMHUUYECKast CBsA3b. BUIbI XUMUYECKOM CBA3M (KOBaJCHTHAs! HEMOJISIPHAS U
MoJIsIpHAasi, MOHHAs, MeTaindeckas). MexaHu3Mmbl 00pa3oBaHUs KOBAJEHTHOW XHUMHYECKOU
cBs3  (OOMEHHBII ¥  JIOHOPHO-AaKIENTOpPHBIN). Bomopomnas  cBs3b.  BalleHTHOCTB.
DJIEKTPOOTPULIATENBbHOCTh. CTeneHb OKHUCIeHNs. IOHbI: KATHOHBI ¥ @HUOHBI

JlabopaTopHo-IpaKTHYeCKHe 3aHATHUS

[TpakTuueckas paborta Ne3. «CtpoeHue BemecTsa U IpUpo1a XUMUYECKOUN CBI3U.
JlemMoHcTpanust Mojened KpUCTAUIMYECKUX PELIETOK: HMOHHOM (XJIOpUA HaTpusi), aTOMHOM
(rpadut u anmMaz), MOJEKYIIPHOU (YTJIEKHCIBIA a3, UOMA), METAJUIMYECKON (HATpUil, MarHui,
Menb). PemieHrne mpakTHUECKUX 3alaHUil Ha COCTABJICHHE AJIEKTPOHHO-Tpadu4ecKux (opmyI
3JIeMEHTOB 1—4 nepnuoaoB

OK 01

Tema 1.4.
Knaccudukanms,

u HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIIECTB

Coaep:xanue yueOHOT0 MaTepHaJia

Knaccudukanus Heopranmdeckux BeuiectB. HomeHkIaTypa HeOpraHu4eckux BemecTB (OKCHIbI,
TUAPOKCHUJIBI, KHUCJIOTHI, coiii). BemiecTBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOCHHUS.
ArperaTHble COCTOsIHUS BemlecTBa. Kpucramnuyeckue u aMopdHble BellecTBa. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIBI KPUCTATUTMYECKUX PEHIETOK (aTOMHas, MOJICKYJISIpHAs,
MOHHAsI, MeTAJTTNYECKasi). 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIA KPUCTAIUTMUECKON PEeIIETKU

JlaGopaTopHO-TpaKTHYECKHE 3aHATHS

[TpakTuyeckas padora Ne4. «HomeHKI1aTypa HEOPraHUYECKUX BELIECTBY.

Pemenue npakTHuecKux 3aJJaHUi 1O KiaccU(UKaLMU, HOMEHKIIATYpe U XUMHUECKUM (opMysiaM
HEOPraHMYECKUX BEIECTB pa3IUYHbIX KJaccoB (yrapHblil ra3, YIJIEKMCIBI Ta3, aMMHaK,
raieHas W3BeCTb, HeralleHash M3BeCTb, NMUThEBas COJa M JAPYrMX): HA3BaHUS BELIECTB IO
mexnayHapoanoit (MIOITAK) wnmu TpuBuanbHOM HOMEHKIAType M COCTaBieHHE (opMyIibl
XUMHUYECKHX BEILECTB, ONpeAeieHne NPUHAISKHOCTH K kiaccy. Ilouck uHpopmaruu 1o
Ha3BaHUSM, UJIEHTH(UKATOpaM, CTPYKTYPHbIM (opMmysnaM. AHaIU3 XUMUYECKONH HH(popmanuu,
NOJy4aeMOi U3 pa3HbIX MCTOYHHKOB (CpEeICTB MaccoBOM wuH(popMmaimu, cetb MHTepHeT u

JApyrHe)

OK 01
OK 02

Tema 1.5.

Coaep:xanue yueOHOro MaTepuaJia

OK 01
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Tunet XUMHYECKHUX
peakuui

Xumuyeckass peakius. Kiaccudukanuss XUMHYECKHMX peaklMii B  HEOPraHMYecKoW U
OpraHMYECKON XUMHUHU. 3aKOHBbl COXPAHEHHUS MacChl BEIECTBA, COXPAHEHUS M IpPEBpalllEHUs
SHEPruu MPH XUMHUYECKUX peakiusx. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakluu (ypaBHEHUS
OKHUCIJICHUSA-BOCCTAHOBJICHUS,  CTENEHb  OKHUCIEHUS, OKHCIUTEIb U  BOCCTAHOBUTEIbD,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAaKLMU B TNPHUPOJAE, IPOU3BOACTBEHHBIX IpoLeccax U
YKU3HEJESATEIbHOCTH OPraHU3MOB)

Tema 1.6.
CKOpOCTh XMMHUYECKUX
peakimii. XUMHUYECKOE
paBHOBECHE

Conep:kanue y4eOHOT0 MaTepuaJia

CKOpOCTh peakiuu, €€ 3aBUCHUMOCTh OT pPa3jMYHBIX (DAaKTOPOB: MPHUPOABI PEaArHPYIOIIHX
BEILECTB, KOHLEHTpPALMU PEarupyrolIMX BEIIECTB, TEMIIEPAaTypbl M IUIOUIAJAM PEAKIIMOHHOU
noBepxHOCTH. TeroBbie d3PPEKTH XUMUICCKUX PEAKIIHI: 3K30- U YHAOTCPMHUUYCCKUE PEAKIIHH.
OOpatumbie peakiuu. XuUMHYECKoe paBHOBecue. @DakTOppl, BIUSIONIME HA COCTOSHUE
XUMHUYECKOTO PABHOBECHS (KOHIEHTpAIMsl PEareHTOB WJIM MPOAYKTOB PEaKIMH, IaBJICHHE,
temneparypa). [Ipuniun Jle Hlatense

JlabopaTopHo-IpaKTHYeCKHe 3aHATHUS

[TpakTueckass pabora NoS. «BnusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIum».

Pemennie mpakTUKO-OPMEHTHUPOBAHHBIX 3aJaHUNl Ha aHanmu3 (HAKTOpOB, BIUSIOUIMX Ha
W3MEHEHUE CKOPOCTH XUMHUYECKON peakinH. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKiuu OT
NPUCYTCTBUS KaTajlu3aTopa Ha MpPUMEPE pa3JIoKEHUs IEePOKCHIAa BOAOPOAA C IMOMOIIBIO
TUOKCHUJIa MapraHila ¢ KaTajas3bpl. PelleHue MNpakKTUKO-OPUEHTUPOBAHHBIX 3aJlaHUi  Ha
npuMmenenue npuHiuna Jle-lllarense mis HaXOXIEHUs HAMpaBICHHS CMEIICHUS PaBHOBECHUS
XUMUYECKON PEaKUy U aHaJIu3 (PaAKTOPOB, BIUSIONIMX HA CMEIICHUE XHMHUYECKOTO PABHOBECHS

OK 01
OK 02
I1K 2.2

Tema 1.7.

PactBopsl, TEOpHs
BJIEKTPOIUTAYECKOMN
JHACCOIHAIIAN 51
HOHHBII 00MeH

Conep:xxanue yueOHOT0 MaTepHaJia

PactBopel. Bujbl pacTBOpOB 1O COAEpPXKAHUIO PACTBOPEHHOIO BEUIECTBA. PacTBOpUMOCTS.
[TonsiTie O nOUCHEpPCHBIX cUcTeMaX. VICTUHHBIE W KOJUIOMAHBIE PacTBOpPBL. MaccoBas oJis
BelecTBa B pactBope. [lonarue o BogoponnoMm nokasarene (pH) pactBopa. DieKTpoauTHieckas
nuccormans. CHIIbHBIE U CJIa0ble SJIEKTPOJIMTHI, HEAJIEKTPOJIUTHI. Peakiinu noHHOro oOMeHa

JlaGopaTopHo-nIpaKkTHYecKue 3aHATHS

JlaGopaTtopnast pabota Nel «IIpuroroBieHre pacTBOPOBY.

[TpuroToBneHne pacTBOPOB 3aJaHHONW MACCOBOH JOJEH pacTBOPEHHOTO BEIIECTBA, MPOBEICHUE
peaknmuii HMOHHOTO OOMEHa, OIpeNeleHHue CpeIbl pPAacTBOPOB BEIIECTB C  IOMOIIBIO
VHHUBEPCATHHOTO HMHIWKATOpa (KHUCTas, HeWTpanbHas, MIeNo4Has). 3aJlaHus Ha COCTaBJICHHE

OK 01
OK 02
OK 04
OK 07
I1K 2.2
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VOHHBIX peaklUui. PerieHue NpakTUKO-OpPMEHTHPOBAHHBIX PACYETHBIX 3aJAHMM Ha PacTBOPBHI,
HCIIOJIb3YEMBIE B OBITOBOW U IIPOU3BOJCTBEHHOMN AEATEILHOCTH YEJIOBEKA

KonTpoabHass padora
1

CrpoeHue BellecTBa U XMMUUYECKHE peakiuu (110 paszaeiny 1)

Paznen 2. Heoprannueckasi xumus

10

Tema 2.1.
DOU3NKO-XUMHYECKUE
CBOICTBa
HEOPTraHUYECKHUX
BCIISCTB

Coaep:xanue yueOHOT0 MaTepHaJia

Meramnel. [lonoxenue wmeramwioB B Ilepronuueckodt cuCTEME XUMHUYECKUX DSJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS JJICKTPOHHBIX O0O0JI0YeK aToMOB MeTayuioB. OOmme ¢u3nueckue
cBoiicTBa MeTauioB. CIUIaBbl METAJUIOB. ODJIEKTPOXUMHUYECKUH psii HANPSHKEHUNW METalljIoB.
XUMHUYECKUE CBOMCTBA BAXKHEWIIMX META/UIOB (HATPUM, KWW, KaJbLIMA, MarHUW, aJTlOMUHHM,
IUHK, XpOM, JXeJe30, MeAb) M UuX coeauHeHud. OOmme crmocoObl MOTYyYEHHS METaJUIOB.
[IpumeneHnre MeTauioB B ObITY U TEXHUKE

Hewmeramnsl. Ilonoxxenne Hemeramuios B [leprogudeckoil cucteMe XuMudeckux anemeHTos J[.M.
MenzeneeBa 1 0COOEHHOCTH CTpOeHUs aTOMOB. DU3nyecKre CBOWCTBa HEMETAIIIOB. AJIOTPOIUS
HEMETaJJIOB (Ha MpuMepe KUCIopoaa, cepsl, ¢ocdopa u yriepoaa). XMMUUECKHE CBOICTBA U
NpUMEHEHHE BaKHEHITNX HEMETAJUIOB (TaJOreHOB, Cephl, a30Ta, ¢pochopa, yriepoaa U KPEMHHUS)
U HMX COEAMHEHWH (OKCHIOB, KHCIOPOACOAEPKAIIUX KHCIOT, BOJOPOAHBIX COEAMHEHU).
IIprMeHeHne BayKHENUIIINX HEMETAJUIOB U UX COCIMHEHUI

XUMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCHIOB, THIPOKCHIOB,
KHUCTIOT, colieit M jnp.). ['eHeTnyeckas CBs3b HEOPraHWYECKUX BEIIECTB, MPUHAJICKAIIUX K
pa3IMYHBIM KJ1accaMm. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX
COEIMHEHUH, BBICIINX OKCHJIOB M THIPOKCHUIOB

JlabopaTopHo-paKTHYeCKHe 3aHATHUS

[TpakTudeckast pabota Ne6. «DU3UKO-XUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBneHre ypaBHEHMH XUMHYECKMX pEakUuid C y4yaCTHEM TMPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHUJOB METANIOB, HEMETaIOB U
aM(OTEepHBIX 3JIEMEHTOB; HEOPraHUYECKHUX KHUCIIOT, OCHOBAaHHUH M aM(OTEpHBIX T'MIIPOKCH]IOB;
HEOPTraHWYECKUX COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA.

Pacuétbl Macchl BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WU
00BbEMY OJJHOTO M3 y4YacTBYIOIIMX B PEaKIUHU BEIIECTB, pacuéTbl mMacchl (00BbEMa, KOJIMYECTBA
BElIECTBa) MPOJYKTOB PEaKIUHu, €CId OJHO W3 BEIIECTB MMeeT mnpuMmecH. PemieHue mpakTuko-
OpPUEHTHPOBAHHBIX 33/IaHUIl Ha CBOICTBA, COCTaB, MOJy4YeHHE M O€30MacHOE MCIOJIb30BaHHE

OK 01
OK 02
OK 04
I1K 2.2
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BaKHEHIIINX HEOPTraHNYCCKUX BECIICCTB B 6BITy n HpO(l)eCCHOHaHBHOfI JACATCIIBHOCTH YCJIOBCKA

Tema 2.2. Coaep:xanue yueOHOTro MaTepHaJia OK 01
WUnentudunkarms JIabopaTopHO-NIPAKTHYECKHE 3aAHATHS OK 02
HEOPraHHICCKNX JlaGopaTtopHnas pabora Ne2 «nenTrudukaiys HeOpraHu4eCKNX BEIIEeCTBY. OK 04
BCIIECTB Pemienne skcrniepUMEHTANBHBIX 33/1a4 MO0 XMMUYECKMM CBOMCTBAM METAUIOB M HEMETAJLIOB, IO

paclo3HaBaHUIO M TMIOJIYYCHHUIO COCIMHEHUN METaUIOB W HEMETauloB (B3auMOJEHCTBUE

TUIPOKCUIA ATIOMHUHHS C pacTBOpPaMHU KUCIIOT W Ienouel,). aeHTudukanms HeopraHUIeCKuX

BEIIECTB C MCIOJIb30BAaHUEM HX (PUIUKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX

peakuumii. KadecTBeHHBIC peaknuu Ha Cyiabdar-, KapOoOHAT- M XJIOPHUI-AaHHOHBI, Ha KaTHUOHBI

METAJIJIOB U KATHOH aMMOHUS
KourposbHasa pabGora N
5 CBoiicTBa HEOPraHUYECKUX BEUIECTB (TI0 pazueny 2)
Pa3znen 3. Teopernueckue 0CHOBBI OPraHMYEeCKOM XUMHUH
Tema 3.1. Coaep:xanue yueOHOT0 MaTepHaJia OK 01

Knaccudukanms,
CTPOCHHE 5
HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

[Tpeamer oprannveckoil Xumuu: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B TMOJTYYEHUU HOBBIX
BEUIECTB M MaTepuayoB. Teopusi CTpOeHUs opraHuueckux coenuHeHudl A.M. Bbytneposa, eé
OCHOBHBIE NOJI0keHUs. CTPYKTypHBIE (POPMYJIbI OPraHNYECKUX BellecTB. 'omosorus, usomepusi.
XvMHYecKas CBSI3b B OPraHUYECKUX COETMHEHUSIX: KPAaTHBIE CBA3H, G- U T-CBS3H.

[IpencraBiaenne o KiaaccupUKaMM OpraHUMYECKUX BemlecTB. HomeHkIaTypa opraHMYecKHX
COeIMHEHUH (cucTeMaTH4ecKasl) U TpUBUAIbHbIC HA3BAHUS BaXKHEUIINX MPEICTaBUTENEH KIIacCOB
OpPraHMYECKUX BEIIECTB

JlabopaTopHo-paKTHYeCKHe 3aHATHUS

[Ipaktuueckas padota No7. «HoMeHKIaTypa OpraHu4ecKuX BEIIECTBY.

OzHakoMyieHHE ¢ oOOpa3laMH OpraHMYeCKHX BEIIECTB W MaTepualaMd Ha KX OCHOBE,
MOJICIMPOBAHNE MOJICKYJI OPTAaHUYECKUX BEIIECTB, HAOJIOCHUE U OMMCAHUE JIEMOHCTPAIIMOHHBIX
OTIBITOB IO MPEBPALICHUIO OPTaHUYECKHUX BEIIECTB MPU HArpeBaHWH (TUIaBICHHE, OOyTIMBaHUE U
ropenue). CocTaBieHUE MOJIHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYJ OPraHUYECKUX BEIIECTB
OTAENbHBIX KJACCOB, WCIOJb3YyS HX Ha3BaHMUS 1O CUCTEMAaTUYECKOW M TPUBUAIBHOU
HOMEHKJIaType (3TWJieH, aleTW/ieH, TIuuepuH, ¢(eHos, (opManpleruj,, YKCycHas KHCIIOTa,
rmnuH). Pacdersl mpocteiimieit Gpopmynnbl opraHU4YeCcKOW MOJEKYJIbl, UCXOIs U3 IIIEMEHTHOTO

cocrana (B %)
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Pa3znea 4. YrieBoaopoanbl

10

Tema 4.1.
YriueBogopoasl M HX
MPUPOIHBIE UCTOYHUKU

Conep:xanue yueOHOIro MaTepHuaJia

[TpenenbHble yraeBoIOpOAbl (AJIKaHbl): COCTAaB U CTPOECHUE, TOMOJIOTUUECKUN psia. MeTaH U 3TaH:
COCTaB, CTpOEHHUE, (pU3MUecKre M XUMHYECKHE CBOWCTBA (peakluu 3aMelleHUs U TOpPeHus),
II0JIyYE€HUE U IPUMEHEHHE.

HenpenenbHble yrieBogopoibl (aIKEHbl, aJIKaJUEHbI, aJTKUHBI).

AJIKeHbBI: COCTaB U CTPOEHHE, TOMOJIOIMUYECKUI pAl. DTHIEH U HPONMWJIEH: COCTaB, CTPOEHHE,
¢du3nyecKkue U XMMHUYECKHE CBOMCTBA (pEeaKIUU THIPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTallly,
OKHCJICHUS U TIOJIMMEPU3ALIUH) [TOJTyYeHHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MeTmnOyramuen-1,3, XUMUYECKOe CTpPOCHHE, CBOWMCTBA (peakuus
HOJMMEPHU3aLMK ), IPUMEHEHHE (1751 CHHTE3a IPUPOIHOTO U CHHTETMYECKOIO KayyyKa U Pe3UHBI).
AJIKMHBI: COCTaB M OCOOEHHOCTHM CTPOCHHUS, TOMOJOTUYECKHH psAn. AIETUIIEH: COCTaB,
XUMHYECKOE CTpPOCHHE, (HU3UYECKHe W XUMHUYECKHE CBOWCTBA (pPEaKkIMH TUAPUPOBAHHS,
rajJJoreHUpOBaHUs, TUApaTallud  TOpEeHHs), [OJy4YeHHe M  [pUMEHeHHe  (MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJIsl CBAPKU U PE3KH METAJJIOB)

Apomarnyeckue yrieBoJopozs! (apensl). beHzom u Tomyoin: cocraB, cTpoeHue, (pusmueckue u
XMMHUYECKHE CBOMCTBA (peaklUH IaJOreHUpOBaHMUs U HUTPOBAHUS), MOJTy4YE€HUE U MPHUMEHEHHE.
TokcuuHOCTH apeHOB (BiIUsSHME OEH30Ja Ha OpraHu3M 4YelloBeKka). ['eHeThueckas CBSI3b MEXIY
YIIEBOJOPOAAMH, IPUHAUIEKAMMHY K Pa3INYHBIM KJIacCaM.

[TpupoaHbIe UCTOYHUKHU YTII€BOAOPOAOB. [IpupoaHsblii ra3 U nonyTHele HEPTsHbIE ra3bl. HepTs n
e€¢ mnpoucxoxjaeHue. CnocoObl mnepepaOOTKM He(PTH: TEPEeroHKa, KPEKHHI (TepPMUYECKHM,
KaTaquThuueckuit), nuponu3. IlpoaykTel mnepepaboTku HedTH, HX NPUMEHEHUE B
IIPOMBIIITIEHHOCTH

U B ObITy. KaMeHHBIH yrosb ¥ MPOAYKTHI €To nepepaboTKu

OK 01
OK 02
OK 04
I1IK 2.2

Tema 4.2.
DOU3NKO-XUMHYECKIE
CBOMCTBA
YIJIEBOAOPOJIOB

Coaep:xanue yueOHOro MaTepHaJia

JlaGopaTopHo-npakTu4ecKkue 3aHATHS

JlaGopatopHas padota Ne3 «CBOHCTBa YIIeBOJOPOOBY.

TpuBuanpHas ¥ MEXJIyHapoJHas HOMEHKJIATypa, XMMHYECKHE CBOMCTBA, CIOCOOBI MOJyYEHUs
yraeBonopoaos. Ilomyuenne sTuneHa M M3ydeHHE €ro CBOMCTB. MopaenupoBaHHE MOJIEKYN U
XUMHYECKHMX MPEBpAIeHUI YriIeBOJOpOA0OB (Ha MpUMepe 3TaHa, dTWUJIEHA, aleTHJIeHa U JIp.) U
raJIOT€HONPOU3BOJHBIX

OK 02
OK 04

Pasznen S. Kucinopomoconepsxkammue oprannyecKkie coeIuHeHUus

14
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Tema 5.1.
Crnuptsl. Oenon

Conep:kanue y4eOHOT0 MaTepuaJia

[IpenenpHbIe OAHOATOMHBIE CIIUPTHI (METAHON M ATAHOI): CTPOCHHE, (PU3UUECKUE U XUMUYECKHE
CBOWCTBa (peakLUuu C AKTHUBHBIMM METAJUIaMH, I'aJOr€HOBOJOPOJAMH, TOPEHHUE), NPUMEHEHHE.
Bonxopoaseie CcBA3M MEXIy MOJIEKYJIaMH CHUPTOB. DU3MONIOrMYECKOEe INEHCTBUE METAHOJIA H
9TaHOJIa HA OPraHU3M 4eJIOBEKa.

MHoroaToMHbI€ CIHUPTHI (STHJICHTIUKOIb U TIUIEPUH): CTPOCHUE, (PU3MUYECKHEe U XUMUYECKHE
CBOWCTBa (B3aMMOAEHCTBUE CO MICJOYHBIMH MeTallaMHM, KaueCTBEHHAas peaklus Ha
MHOI0aTOMHBIE CIUPTHI). PUNOJIOTUYECKOE AEWCTBUE Ha OpraHu3M uesnoBeka. lIpumeHenue
[JIALIEPUHA U STHJICHIJINKOJIS.

@®enon. CTpoeHHE MOJEKYINbI, (U3NYECKHEe M XUMHYECKHE CBOWCTBA (eHona. TOKCHYHOCTh
¢denouna, ero hpu3MoIOrHYecKoe IeiicTBUE Ha OpraHu3M 4enoseka. [lpumenenue gpenona

OK 01
OK 07

Tema 5.2.
ANBOETUIbL.

KapOoHoBBIE KUCTOTHI.

Crnoxubie 3¢upbl

Conep:xanue yueOHOT0 MaTepHaJia

Anprerupl M KeToHbl ((popManblIeruj, auneranblIeruj, aleToH): CTpoeHHe, (HU3UYecKue u
XUMHUYECKHE CBOWCTBA (peakuMM OKHUCICHUS M BOCCTAHOBIJIEHHS, KAueCTBEHHBIE PEaKIUH),
IIOJIy4YEHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpENeNbHbIE KapOOHOBBIE KHCIOTHl (MypaBbMHAasi M YKCYCHas KHCIIOTBI):
CTpoeHue, (u3nyeckrue U XUMHYECKHe CBoicTBa (oOIIMe CBOMCTBA KHCIOT, peakLus
sTepuduKanmm), moaydyeHue U npumeHeHue. C(CTeapuHOBas U OJIEMHOBAas KHUCJIOTHI Kak
IPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCJIOT. Mbljla KaKk COJIM BBICIINX KapOOHOBBIX KHUCIOT, UX
MOIOIIee TIEUCTBHE.

CrnoxHble 3QUpbl KaK NPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maponn3 cnoxHbIX 3¢upoB. XKupsl.
I'unponns xupoB. [Ipumenenne xupos. bruosornueckas poss )KHUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yueOHOro MaTepHaJia

VYrneBoapl: cocTaB, KiacCU(UKAIUs YIIeBOAOB (MOHO-, AM- M HoJHcaxapuiabl). [nmokoza —
IpOCTEHIINKA MOHOCaxXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbI, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBa INIOKO3bI (B3aumogeiictBue ¢ ruapokcugoM wmenu (II), oxucneHue ammuayHbBIM
pactBopoM okcuja cepebpa (I), BocctaHoBieHue, OpoKEHHE TIIOKO3bI), HAXOXKJCHUE B IIPUPO/IE,
NPUMEHEHUE TJIIOKO3bl, OMOJIOrHYecKkas pojb B KU3HEACSITEIbHOCTH OpraHH3Ma 4YellOBeKa.
®orocunTe3. PpyKkTO3a KaK U30MEP TITHOKO3HI.

Caxapo3a — mnpeacTaBUTENb AUCAXapUIOB, TMIPOJIM3 C€axXapo3bl, HAXOXKICHHE B MHPUPOJE U
IIPUMEHEHHE.

[Tonucaxapuapl: KpaxMall M LEUI0JI03a KaK NpUpoAHble mnonuMepbl. CTpoeHue Kpaxmayia U

OK 01
OK 02
OK 04
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IEJUTIOJIO3BI, (PU3UYECKHE U XMMUYECKUE CBOMCTBA Kpaxmasia (THIPOJIN3, KAYeCTBEHHAS PEaKIIHsI C
HOJIOM)

Tema 5.4.
DOU3NKO-XUMHYECKIE
CBOIMCTBa
KHUCJIOPOJA0COAECPKALINX
OpraHNU4YeCKUX
COCIMHCHUI

Conep:kanue y4eOHOT0 MaTepuaJia

JlabopaTopHoO-IpaKTH4YeCKHE 3aHATUSA

[Ipaktnueckass pabora Ne8. «HomeHkimarypa  KHCIOPOIOCOJEPKAIIUX  OPraHUYECKHX
COCIIMHEHU .

TpuBuanabHass ¥ MEXIyHapoJHAs HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIOCOOBI IMOIY4YEHUS
CIUpPTOB U ()EHOJIOB, KAPOOHOBBIX KUCIIOT U 3(PHUPOB, AIbIETHIOB U KeTOHOB. COCTaBJICHHE CXEM
peakiuii (B TOM YHCJIE MO MPEIOKEHHBIM IIeTI0YKaM IMpPEeBpallleHuil), XapaKTepU3YIOIIHX
XMMHYECKHE CBOMCTBA KUCIOPOJOCOAEPKAIIUX OPraHUYECKUX COEAUHEHMI

[IpakTtnueckas pabora Ne9. «Xumuueckne W (PU3UYECKHE CBOMCTBA KHCIOPOIOCOACPIKAIINX
OpPTaHUYECKUX COCIUHCHHUS.

[IpoBeneHue, HAONIOACHUE W OINKMCAHWE JICMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIIUPTOB,
Ka4eCTBCHHbIC PEAKIMM OJHOATOMHBIX CIHPTOB (OKHCIeHHEe 3TaHona okcuiaom wmemu (1)),
MHOTOAaTOMHBIX CITUPTOB (B3aUMOJieHcTBHE IHIlepuHa ¢ ruapokcuaoM meau (1)), ampmerumaos
(okucneHWe aMMuauHbIM pacTBopoM okcuma cepeopa(l) wu  ruapokcumom wmemm  (I1),
B3aMMOJICHCTBHE KpaxMalla C HOJIOM), H3yUYe€HHUE CBOMCTB PacTBOpa YKCYCHOU KHCIIOTHI

OK 01
OK 02
OK 04

Pa3neJt 6. A3oTcoaeps;kamue OpraHu4ecKue coeJHHeHH

o

Tema 6.1.
AMUHBI.
AMUHOKHCITOTEI.
benku

Conep:xanue yueOHOT0 MaTepHaJia

o

AMMHBI: METWJIAMUH — OPOCTEHIINN NPEICTaBUTENb aMUHOB: COCTaB, XMMHYECKOE CTPOECHHE,
bu3HYecKre U XUMHUYECKUE CBOMCTBA, HAXOXKIECHUE B TIPUPOJIE.

AMUHOKHUCIOTH Kak aM(OTepHble OpraHuyeckue coeAuHeHus. Dusznueckue M XUMHUYECKHE
CBOMCTBa aMHUHOKUCIOT (HAa mMpuUMepe TriauiuHa). buosornueckoe 3HaUYE€HHWE aAMUHOKHUCIIOT.
ITenTuapl.

benku kak mpupoaHbie moiauMmepsl. [lepBuyHas, BTOpUYHAs W TPETHYHAs CTPYKTypa OEIKOB.
XVMHYEeCKUE CBOWCTBA OENKOB: THAPOIIN3, JCHATYpallis, KaYeCTBCHHbBIE pEeaKINK Ha OeTTKU

JlaGopaTopHo-npakTu4ecKkue 3aHATHS

[TpakTuaeckast pabota Nel0. «CBoiicTBa a30TOCOAECPKAIMIUX OPTaHUIECKUX COSTUHEHUI.
dusndecKue 1 XUMUIECKHE CBOMCTBA aMUHOB (PEAKIIMH C KUCJIOTAMH M TOPEHHS) 1 aMUHOKHUCIIOT
(na mpumepe rmnuHa). HabmioneHwe M onucaHue JAEMOHCTPAIMOHHBIX OMBITOB: JIEHATYPAIHs
OCJIKOB TP HArpEBaHUH, ITIBETHHIC PEAKITNN OEITKOB

OK 01
OK 02
OK 04

Paspen 7. BeICOKOMOJIEKY IS PHbIE COCAUHEHUSA
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Tema 7.1. Conep:kanue y4eOHOT0 MaTepuaJia OK 01
[nacT™acchL. JIaGopaTopHO-NPAaKTHYECKHE 3aHSATHS OK 02
Kayuyku. Bonokna [pakTrueckas paGora Nell. «CuHTe3, aHauM3 M KJIACCH(UKAIMS BBICOKOMOJIEKYISPHBIX OK 04

COEIMHEHUI I1IK 2.2

OcHOBHbIE TOHSTHSI XHMHUU BBICOKOMOJIEKYJISIPHBIX ~ COCJAMHEHUN: MOHOMEp, TOJUMED,

CTPYKTYpPHOE 3BEHO, CTENEHb MOJUMEpPHU3aIMH, CPEIHssI MOoJeKynsipHas wmacca. OCHOBHBIC

METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOTMMEpH3aIIs U MOJIMKOHICHCAIIHS.

O3znakomiieHHE € 00paslamu MPHUPOJHBIX M HMCKYCCTBEHHBIX BOJOKOH, IUIACTMACC, KaydyKOB:

MJIaCTMACCHl (TIOJMATUIICH, MOJUIPONUICH, MOJIUBUHIIXJIOPU, MOJUCTUPON); HATYpalbHBIA U

CHUHTETHYECKHE Kaydyku (OyTaaueHOBBIA, XJIOPOTNPEHOBBIA M HW3OMPEHOBBIN); BOJOKHA

(HaTypasibHble (XJIOMOK, IIepPCTh, MIENK), HCKYCCTBEHHbIE (AlleTaTHOE BOJOKHO, BHCKO3a),

CHHTETHYECKHE (KaIPOH M JIaBCaH)
KourposbHasa pabGora N
3 CTpyKTypa ¥ CBOMCTBA OPraHUYECKUX BEIecTB (1Mo pasaenam 3-7)
IIpodeccuonabHO OPpHEHTHPOBAHHOE coAep:KaHue (CoAepKaHHe MPHKJIATHOT0 MOXY.JIs)
Pasnen 8. Xumusi B ObITY U NPOU3BOJACTBEHHOI 1EATEJIbHOCTH YeJ0BEKa OK 01
Tema 8.1. Copepxanue yueOHOro MaTepuaa OK 02
XUMHUECKUE [TpaBuia SKOJIOrMYECKH IEJIecOO0pa3HOTO MOBEACHHUS B OBITY M TPYIOBOM JESITEIbHOCTH OK 04
TEXHOJIOTUU npodeccuu 29.01.34 Omneparop o00pyaoOBaHHS MIBEHHOIO MPOM3BOJACTBA (IO BUIAM) B LIEJSAX OK 07
B IIOBCEIHEBHOM | COXpAaHEHHUSI CBOETO 3/I0POBbS U OKpYXKAlOLIeH MPUPOIHON CPeibl, OMACHOCTh BO3JACHCTBHS Ha IK 2.2

U npoheccHoHaIbHON
JeSATENbHOCTH YEJI0BEKa

JKMBBIC OPraHU3Mbl OPraHMYCCKHUX BCIICCTB OTACIBHBIX KJIACCOB (er'IeBOZ[OpOI[BI, CIIMPTHI,
(dbeHOoNBbI, XJOPOPraHMYECKHE TMPOU3BOJHBIC, albAeTUAbl M JAp.), IOoKa3aTedb MpPeaeTIbHO
JOITYCTUMOW KOHIICHTPAIIUHU B €T'0 UCIIOJIb30BaHNE.

Ponp xumunm B oOecreyeHHH SKOJOTHYECKOW, DHEPreTUYecKOW M MHUIIeBOM O€30MacHOCTH,
pa3sBUTHUN MCIUIINHBI, CO3JaHun HOBBIX MaTcpuraioB (B 3aBUCUMOCTH oT BUIOa
npohecCHOHANBEHOM NeSTeIbHOCTH), HOBBIX UCTOYHHKOB SHEPTUU (aJbTEepPHATUBHBIC UCTOUYHUKU
E)HepFI/II/I). IToustue o HAayY4YHBIX MCTOJAaX TIIO3HAHUA BCIICCTB MW XHUMHYCCKHUX peaKHHﬁ.
Hpe}ICTaBHeHI/ISI 00 O6H.[I/IX HAayYYHBIX MNPUHOUIIAX IMPOMBIIMIJICHHOTO ITOJYUYCHUA BaKHEHIITNX
BellecTB (HAa TpUMepax MPOU3BOJCTBA aMMHaKa, CEPHOW KHCIOTHI, MeTaHola) mnpodeccuu
29.01.34 Oneparop 06opymOBaHMS IMIBEHHOTO TPOU3BOACTBA (II0 BUIAM).

XuMus ¥ 370pPOBbE YENOBEKA: TMpaBuia OE30MacHOTO WCIOJIb30BaHUs JIEKAPCTBEHHBIX

21




Iperaparos, OBITOBOM XMMHUHU B HOBCCI[HCBHOI‘/'I JKHN3HU.

JlabopaTopHoO-IpaKTH4YeCKHE 3aHITUSA

[IpakTtnueckas pabora Nel2. «lIpuMeHEHHE XUMHUYECKHMX BEIIECTB M TEXHOJOTHH C Yy4EeTOM
npodeccuu 29.01.34 Oneparop 060pyI0BaHUS MIBEHHOTO MPOU3BOACTBA (TIO BUIAM))».

Pemenne keiic-3a1ay Mo TeMmaM: MHILEBbIE MPOAYKTHI, OCHOBBI PAIMOHATIHLHOTO TMHUTAHUSA,
BaXHEHIIME CTPOUTEIbHBIE H  KOHCTPYKIIMOHHBICE MAaTepuajbl, CEIIbCKOXO3SHCTBEHHOE

IIPOM3BOJICTBO, KPAaCKH, CTEKJIO, KepaMHKa, MaTepHalibl IS DJICKTPOHHKH, HaHOMAaTepHAaIbI, 4
TCKCTUJIBHBIC BOJOKHA, HWCTOYHHKU 3Hepr1/11/1, OpFaHI/I‘-IGCKI/Ie nu MI/IHepaJ'II)HBIe YZ[O6pCHI/I$[,
JICKApCTBCHHBIC M KOCMETHYECKUE TIpenapaThl, ObITOBAs XMMHS, MAaTCPUAIIbI U3 UCKYCCTBEHHBIX U
CHUHTCTUYCCKHUX BOJIOKOH.

3amuta: [IpeacraBneHue pe3ynbTaTOB pelleHUs Keiic-3agad B (opme MUHHU-IOKIaAa
(TomycKkaeTcs UCNOJb30BaHUE TPaPUICCKUX U MPE3CHTAIMOHHBIX MATEPHAJIOB)

Bcero 72
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3. YcioBus peaju3aiuu NporpaMmmal 001eo0pa3oBaTebHON JUCIUILIHHBI
3.1. TpeGoBaHus K MUHUMAJIBLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecre4yeHU o

Jns peanusanuu nporpaMmsl JUCLHHUILIMHBL IIPELYCMOTPEHBI CIEAYIOINE ITOMELIEHUS:

y4eOHBIH KaOWHET XUMHUH, BKIIFOYas Y4COHYIO XUMHYECKYIO JJab0paTopHio.

DddeKkTUBHOCTH MPEnoaaBaHus 00Ieo0pa30BaTeIbHON TUCIUTITUHBI «XUMUS 3aBUCUT

OT HaJIW4uA COOTBCTCTBYIOLICIO MATCPHAIIBHO-TEXHHYECKOI'O OCHAICHM. D710 00BICHIETCA
0COOEHHOCTAMU JUCHUILIMHBI, B IIEPBYHO OYEPCIb, eé OKCIICPUMCHTAJIBHBIM XapaKTCpPOM,

LIMPOKUM CIIEKTPOM IIPUMEHEHHMS U MPAKTUYECKON 3HAYUMOCTBIO.

MarepuanbHO-TEXHHUECKOE oOecrieueHne KabnHeTa XMMUU U XUMHUYECKOH JabopaTopun

BKJIIOYACT: CIICHUAIM3UPOBAHHYIO MeOellb U CHCTEMBI XpaHCHUSA, TCXHUYCCKUC U JICKTPOHHBIC

CpelncTBa OOYYCHHS, JIEMOHCTPAIMOHHBIE Yy4eOHO-HATJISIHBIC IMMOCOOMS, JIEMOHCTPAIMOHHOE

o0opynoBaHue U MPUOOPBI, TAOOPATOPHO-TEXHOIOTUYECKOE OO0OpYyIOBaHUE, J1a0OPATOPHYIO
XUMHUYECKYI0 TIOCyAy, Mojenu (0ObeMHbIE W TUIOCKHE), HaTypallbHble OOBEKTHI (KOJUICKIUH,
XUMHUYECKHE PEaKTUBBI), 000py10BaHNE TaOOPAHTCKOM.

Cl'[eIII/IaJ'[I/I3I/IpOBaHHaH Me0eJIb U CHCTEMbI XPaHEHUSA

1 | Cron naGopatopHBbIil 1EMOHCTPAIIMOHHBIN (C 3aITUTHBIM, XUMOCTOMKHUM U TEPMOCTONKUM
HOKPBITHEM, PAKOBUHOM, OJABOJKOM U OTBEIEHUEM BO/IbI, CAHTEXHHUKOMH,
HIIEKTPUUYECKUMH PO3ETKaMH, aBTOMAaTaMH aBapUIHOTO OTKJIFOUCHHS TOKA)

2 | Cton 1abopaTOpHBIN JEMOHCTPALIMOHHBIHN ¢ HAJICTPOMKOH (C 3aIIUTHBIM, XUMOCTOHKHUM U
TEPMOCTOMKHIM MTOKPHITHEM )

3 | Cton yueHnueckuit 1abopaTOpHbIN, pEryIupyeMblil 110 BHICOTE (C 3aILUTHBIM,
XUMOCTOMKUM M TEPMOCTOHNKUM TOKPBITHEM, PAKOBUHOM, OOPTHKOM IO HAPYKHOMY
Kparo, [0JIBOJIKON M OTBEJCHUEM BOJIbl, M CAHTEXHHKON)/CTON yUeHUUECKUH,
PETyIUpPYEeMBIii 110 BBICOTE (TPHOOPETACTCS TOJIBKO MPH HATHYHH CIIEIHATHHOTO
71a00PaTOPHOTO OCTPOBHOTO CTOJA) (10 KOIUUECm8) 00yYaouuxcs)

4 | Ctyn yYeHHUECKUH (no xonuuecmasy ooy4arouuxcs)

5 | Ornerymurens

6 | Jocka knaccHasi/PenbcoBast cucTeMa ¢ KIIaCCHON M MHTEPAKTUBHON JIOCKOU
(mporpamMmHOe obecrieueHue, MPoeKTop, KPEIUIeH!s! B KOMIUIEKTE)/MHTePaKTUBHOM
NaHeJbIo (MPOrpaMMHOE O0ecrieyeHNEe B KOMILIEKTE)

7 | CTon ¢ simuKaMu 715l XpaHeHust/TyMOoi (pabouee mecmo npenooasamerns)

8 | Kpecno oduchoe (pabouee mecmo npenooasameris)

9 | Jlocka mpobOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoiicTBO) /Uil 3aTEMHEHUs] OKOH

11 | lka¢ BHITSHKHON MaHOPAMHBII

12 | llkad g xpaHeHus: y4eOHBIX TOCOOMH

13 | Anreuka yHUBepcanbHas ISl OKa3aHUs TIEPBOM METUITMHCKOW TTIOMOIITH

Texuuueckue cpeacraa

1 | MHoroyHKIIMOHAJIEHOE YCTPOICTBO/IPUHTED

2 | IHTEpaKkTHBHBINA IPOTPAMMHO-aNTIapaTHBIN KOMIUIEKC MOOMIIBHBINA WIIN CTAllMOHAPHBIH
(mporpamMMHOe obecrieueHue, MpoeKTop, KperieHne B KoMIuiekTe)/PenbcoBas cucrema ¢
KJIACCHOM M MHTEPAKTUBHOMN JOCKOM (ITporpaMMHOE o0ecredeHue, MpoeKTop, KPETUICHHE
B KOMILJICKTE )/HHTEPAKTUBHON MaHENbI0 (IpOrpaMMHOE 00ecrieYeHre B KOMILJICKTE)

3 | IlepcoHasIbHBIN KOMITBIOTED € TIEpUQEepreii/HOyTOYK (JIMIIEH3NOHHOE TIPOTPAMMHOE

oOecrieyeHue, 00pa3oBaTeIbHbIN KOHTEHT U CUCTEMA 3aIlIUThI OT BPEIOHOCHOMH
uH(popMalnu, mporpaMmHoe odecnieuenue A HudpoBoi 1adbopaTopu, ¢
BO3MOYKHOCTBIO OHJIAH-0IIPOCa)

23



JJIeKTPOHHBbIE CPeICTBA 00yYeHUsI

DneKTpoHHbIE cpeacTBa 00yueHus/MIHTepakTuBHBIE TOcoOus/OHNaitH-KypChI (1O
pazoenam pabouetl npocpammol)

I[eMOHCTpaIIHOHHLIe yqeﬁﬂo-ﬂarnﬂnnme nocoous

CrnoBapu, CIPaBOYHUKH, SHIUKIIONIEUS (10 XUMUYECKUM HAYKAM)

Kommiext IMOPTPCTOB BCIMKHUX XUMHUKOB

[TocoOus HArIISLAHOM 3KCIIO3ULINA

AIWIN

Ilepuoanueckas cucrema xumuueckux semenToB /.M. Menneneera

CHeIIHaJII/I3I/Ip0BaHHaﬂ Me0eJIb U CHCTEMbI XpaHCHUS AJsA XMMHYeCKOoil naﬁopaTopnu

1

JlaGopaTopHBIH OCTPOBHOM CTOJI (JIByXCTOPOHHUM, C 3alIUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKUM MOKPBITUEM, HAJICTOJIEM, C MTOACBETKON U AIEKTPUUECKUMHU PO3ETKAMH,
MOJIBOJIKOM U OTBE/IGHUEM BOJIbI, U CAHTEXHUKOMN)

N

Cryn 1a60paTOpHBIN, pETyJIUPYEMBIH IO BBHICOTE

Cton 1abopaTOpHBIA 1EMOHCTPAIIMOHHBIN (C 3aIITUTHBIM, XUMOCTOMKHAM U TEPMOCTOHKUM
MMOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOM U OTBEEHUEM BOJbl, CAHTEXHUKOM,
AIEKTPUYECKUMU PO3ETKaMHU, aBTOMAaTaMU aBapUMHOTO OTKJIFOUEHUS TOKA)

Crton 1a00paToOpHBIA 1EMOHCTPAIIMOHHBIN C HAJACTPONKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM MOKPBITHEM )

Cro ¢ AuMKamMu Uil XpaHEHUs/ TyMOOI

(ep]

Kpecio opucnoe

~

Orserymurens

JleMOHCTpaIOHHOEe 000PYI0BaHNE H MPHOOPHI Isi KAOUHETA U JIabopaTopun

Becsl anektponnsie ¢ USB-nepexoaHnkom

CTOJIMK TTOIBEMHBIH

IlenTpudyra nemoHcTpaionHas

[IITaTuB IeMOHCTPAIMOHHBII

Anmapar jisi IpOBECHUSI XUMUYECKUX PEAKITUN

Annapar Kunna

OBJIMOMETP

["openka yHuBepcanbHast

OO |NOOOTAWIN|F-

[Tpubop /1 MLTIOCTPAIMK 3aBUCUMOCTH CKOPOCTH XUMUYECKHUX PEAKIMM OT YCIOBUM
OKpYXKarollen cpeibl

10 | HaGop muis snekTponnsa 1eMOHCTPAIIMOHHBIH

11 | IlpuGop a5t ONBITOB 110 XUMHUU C IJIEKTPUUECKUM TOKOM (J1a00paTOPHBII)

12 HpI/I60p JJIL OKHMCJICHHA CIIMPTA HAA MEAHBIM KaTaJIM3aTOPOM

13 | IpuGop st OTydeHUS TAJTOUI0ATKAHOB JIEMOHCTPAIMOHHBIN

14 | ITpuGop 15t MoJTy4eHHs pAaCTBOPUMBIX BEIIIECTB B TBEPJIOM BHJIE

15 | YcranoBka juig GuiabTpoBaHUs 0] BAKYyMOM

16 | [TpuGop 15t onpeaeseHns cocTaBa BO3Iyxa

17 | 'a3oananm3aTop KUCI0pOJa U TOKCUYHBIX I'a30B ¢ HU(POBOI MHAMKALMEH MTOKa3aTesnei

18 | [Ipubop st MILUTIOCTPAITNH 3aKOHA COXPAHEHHUsI MacChl BEIIECTB

19 | YcranoBka JJI TICPCTOHKH BCIICCTB

20 | bapomeTp-aHepou;I

21 | HaGop s n3ydeHust BOAOPOAHOM SHEPreTUKU

22 | pH-MeTpbI (Oononnumenvroe eapuamusrnoe 0bopydosaniie)

JlabopaTopHo-TeXHOJI0rH4ecKoe 000pya0BaHMe 1/ KaOuHeTa u J1abopaTopuun

[TpuGop 11 nosydeHus rajJou0aIKaHOB U CI0XKHBIX 3pHUPOB J1a00paTOPHBIH

KonGonarpesarenn

DNEKTPOIIUTKA

AWINF

bans komOmHUpOBaHHAs JTabopaTopHas
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Bechl 17151 chlmyunx MarepuanoB

[Tpubop 11 nomydeHus ra3oB

CnupToBka JiabopaTopHas

MaruutHas Memanka

Muxkpockorn 1uppoBoi ¢ pyKOBOJCTBOM I0JIb30BATENS ¥ TOCOOUEM ISl yYalIuXCs

Habop 15t uncTku onTuku

Habop nocynb! i peakTHBOB

Ha60p MMOCybl U HpHHa,HHe)I(HOCTCI;'I JJIA pa6OTBI C MaJIbIMH KOJIMYECTBAMU BCIICCTB

Habop npunaanexHocTel 1151 MOHTaXa MPOCTEHIINX MPUOOPOB 110 XUMHUH

Habop mocyibl 1 mpuHAIISKHOCTEH U3 POIUJIeHa (MUKPOJIa00paTOpHs)

.JIaﬁopaTopHaﬂ XHUMHYECKad 1ocyjaa njis Ka0OHHeTa U ﬂaﬁopaTopml

Komuiext k016 JACMOHCTPAITMOHHBIX

Ha6op npobok pe3nHOBBIX

Ilepexon CTEKIISTHHBIN

ITpobupka Bropia

[TpoGupka 1ByXKOJIEHHAsI

CoenuHNUTENb CTEKIITHHBIN

3akKM BUHTOBOI

3axxum Mopa

OO NOOTBIWIN|F-

[IaHr CHINKOHOBBIN

[EEN
o

KoMIIEeKT cTeKJIIHHOM OCy/Ibl Ha HITH(ax J1eMOHCTPAIIMOHHBIH

[EEN
[EEN

Jlo3upyroriee ycTpoilcTBo (MeXaHUYECKOe)

[EEN
N

KomrutekT m3enuit u3 kepamuku, Gapdopa u dasHca

[EEN
w

Komruiekt noxkek ¢haphopoBbIx

[EEN
N~

KommiekT MepHBIX K0JIO Majioro oobema

[EEN
a1

KommiekT MepHBIX K0JI0

[EEN
[op}

Kowmmrext MCPHBIX HUJIHMHAPOB IJIACTUKOBBIX

[EEN
\‘

KommnekTt MCPHBIX TUJIMHAPOB CTCKIIAHHBIX

[HEN
(ee}

Komrext BOPOHOK CTCKJISIHHBIX

[EN
(o]

KommiekT numerox

N
o

KoMIiekT cTakaHOB IJIaCTUKOBBIX/CTEKIITHHBIX

N
[T

KoMImekT cTakaHOB XMMHYECKUX MCPHBIX

N
N

KommekT ctakaHIMKOB JUIA B3BCHIMBAaHU A

N
w

Komrext CTYIIOK C INICCTUKAMU

N
S

Habop mmareneit

N
(6)]

HaGop nuHueros

N
(2]

Habop vamex Iletpu

N
~

TpyOxka cTeksiHHas

N
oo

DKCUKaTOp

N
(e}

Yama kpuctayiiM3aluoOHHAs

w
(@)

Iumipl TUTeIbHBIE

w
-

broperka

w
N

[Tpobupxka

w
w

banka oA pCaKTUBEI ITOJIMITHUIICHOBAS

w
N

baHka moj peakTUBbI CTEKJISIHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOit

w
(6}

Habop CKISIHOK 11 paCTBOPOB PEAKTHBOB

w
(op]

[Tasouka crekisaHHAas

w
-~

[lItaTuB A1 mpoOUPOK

w
oo

Kowmmext CpCACTB IJIA PIH)II/IBPI}IyaJILHOfI 3alIUThI

w
(o]

Komrrext TCPMOMCTPOB
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40 | CymmbHast MTaHeNb IS TTOCY/IbI

41 | dunbTpoBanbHasg Oymara/QuiabTpsl OyMasKHBIC (00NOIHUMENbHOE 8APUAMUBHOE
obopydosanue)

Mogesan (00beMHbBIE U IUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIeKINH, XUMUYeCKHe
peakTuBbI) 1JIs KaOuHeTa U J1abopaTopuun

KoMIuIeKT MoJieneil KpUCTANIMYECKUX PEIIETOK

Mojenb MOJIeKyJIbl Oenka

Habop ny1st MmoenupoBaHusi CTPOCHUSI HEOPTAaHUYECKUX BEIIECTB

Habop st MmoienupoBaHusi CTpPOCHUSI OPraHMUECKUX BEIIECTB

Ha6op JJIs1 MOACTIMPOBAHUA CTPOCHW aTOMOB 1 MOJICKYIJI

Habop a1 MoJenupoBaHyst AEKTPOHHOIO CTPOCHUS aTOMOB

KominekT xoyuieknui

O INO|OI A WIN|F-

KoMmiekT XuMrudecKkux PCAKTHUBOB

Ob6opynoBanue Ja00PaHTCKOM KAOUHETA XUMHUM

CTOJ C sImMKaMu JUTsl XpaHEHUs/ TyMOO

Kpecno oducnoe

Cton 1ab0opaTopHbIil MOSUHBIT

CYHII/IJII)HEUI MaHCJIb AJId TOCYbl

[Hkad nns xpanenust yaeOHbIX TOCOOUN

[xad mist XxpaHeHUsT XUMUYECKUX PEAKTHBOB

[Hkad nns xpanenust 1a60paToOpHOI MOCYIBI/TIPUOOPOB

[Txad BBHITSHKHON

OO |INO|OIAWIN|F-

JlaGopanTckuii cTon

[EEN
o

Ctyn 1a00paToOpHBI, peryIupyeMblii 10 BBICOTE

[EEY
[EEN

DJNIEKTPUUECKUH aKBaIUCTUILIATOP

[EEN
N

[kad cymmunpHbIi

[EEN
w

Pe3nHOBBIE IEpUaTKU

[EN
IS

KommuiekT epuieid uist MbIThsI JaOOpaTOpPHON TOCY1bI

3.2. UupopmannonHoe odecniedeHne 00yUeHnst

Jns peanu3ali MpOrpaMMbl JTUCHUIUIUHBI OMOIMOTEUHBIH (OHA MMEeT MedaTHble U
3JIEKTPOHHBIE YUEOHUKH.

OcHoBHasi iMTEpaTypa

1. Axdunorenoa, WM. B. Xwumusa: y4eOHMK ¥ TPAKTHUKYM JUII CPEIHErO
npodeccuonansHOoro oopaszosanus / . B. Audunorenora, A. B. badkos, B. A.ITonkoB. — 2-¢
U3, uctp. u gon. — Mocksa: U3narenscro FOpaiit, 2022 — 291 c.

2. Hleromuxuna, H. A. O6mas xumus: yueOnuk ans CIIO / H. A. Illeronuxuna, JI.B.
Munaeckas. — Cankt-IletepOypr: Jlans, 2023 — 164 c.

3. Hukonbckuit, A.b. Xumusi:y4eOHUK U TIPAKTUKYM ISl CPEIHETO MpOodecCHOHAIBHOTO
obpaszoBanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-e uzf.,nepepal. u nomn. — Mocksa:
N3patensctBo FOpaiit, 2022 — 507 c.

4. Xumust: yaeOHUK 1151 cpeHero npodeccrnonansaoro oopasosanus / FO. A.Jlebenes, I'.
H. ®anees, A. M. I'onryoes, B. H. lllanosai; mox oomelt penakmueit I'. H.®aneera. — 2-¢ u3j.,
niepepad. u jgon. — Mocksa: U3narensctBo FOpaiit, 2023 —431 c.

JlonoIHUTeILHAS JTUTEpPaTypa
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1. Xumus. 10 kmacc. YroyOonéansiii ypoBens : yueonunk/ B.B. Epemun,H.E. Ky3pmenko,
B.1. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pexn. B.B. Jlynuna. —M.: [Ipocsemenue, 2022 —
446, [2] c.: un.

2. Xwumwms. 11 xmacc. YrnyOnéuuenii ypoenbp : yueOnuk/ B.B. Epemun,H.E.
Ky3bmenko,A.A. [Ipo3nos,B.B. Jlynun; nox pen.B.B. Jlynuna. IIpocsemenne, 2022 — 478, [2]
C.: ML

3. Xumus. Yrayonennbiit ypoBenb. 10—11 kmaccel: pabodas nmporpamma k jmauE Y MK
B.B. Jlyauna: yue6HO-MeTomuueckoe nocooue / B.B. Epemun,A.A. Jlpo3nos, 1.B. Epemuna,
2.10. Kepumon. — M.: Jlpoda, 2023 — 324, [1] c.

4. Meronuueckoe mnocobume k yueOnuky B. B. Epemmna, H. E. Kyspmenxo,B.N.
Tepennna, A. A. Jlpo3noBa u ap. «Xumus. YriyoOnaeHHslid ypoBeHsb». 10 kiacc B.B.Epemun,
A.A.Jlpo3nos, .B.Epemuna. — M.: Ipoda, 2023-339 c. : un.

5. Meronuueckoe mnocobue k yueOnuky B. B. Epemmna, H. E. Kyspmenko, A.
A.Jlpo3noBa u ap. «Xumust. Yriny0OiaeHHbl ypoBeHnby. 11 kmace / B. B. Epemun, A.A./lpo3nos,
N.B. Epemuna, H.B. Bonkoa. — M.: JIpoda,2023 — 423 c. : u.

6. I'ycea, E. B. Xumus mis CI1O: yue6HO-MeToamueckoe nocodue / E. B.I'ycera, M. P.
3uranmmaa, 1. . Kynmukosa. — Kazans: KHUTY, 2023 — 168 ¢. —ISBN 978-5-7882-2792-4.
— Texker: oanextponHsnid // Jlamb : 2JIeKTpOHHO-OMOMMoOTeuHass cuctema. — URL:
https://e.lanbook.com/book/196096 (mataobpamienus: 14.10.2023). — Pexum gocryma: s
ABTOPU3. MOJIb30BATENCH.

7.Yepnukona, H. 0. Xumus B 1ocTynmHOM H3JI0KEHUU: yueOHOe mocobue ams cro / H.
1O. YepnukoBa. — 2-¢ u3n., crep. — Cankr-IlerepOypr: Jlanp, 2022 — 316¢. — ISBN 978-5-
8114- 9500-9. — Texkcr: snexTpoHHbIH // JlaHb: 371eKTpOHHO-OMOIMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/195532 (nmataoOpamenus: 14.10.2022). — Pexum nocrymna: uis
aBTOPH3. NIOJI30BATEIICH.

8.IlleBHunipiHa, JI. B. Xumus: yue6noe nocobue / JI. B. llleBuunbina, A. Y. AnapHeB. —
Hosocubupck: HI'TY, 2022 — 92 c. — ISBN 978-5-7782-3345-4. —TekcT: 37€KTPOHHBIN //
Jlanb: snekTpoHHO-OMOMMoTeyHas cucrema. — URL:https://e.lanbook.com/book/118505 (nata
oOpamtenus: 14.10.2022). — PexxuM foctymna: i aBTOPU3. MOJIb30BaTEIEH.

9 bnunos, JI. H. Xumus: yuebnuk ans CIIO / JI. H. bnunos, U. JI. [lepdunona,T. B.
CoxkonoBa. — 2-¢ u3n., crep. — Cankr-IlerepOypr: Jlanp, 2023 — 260 ¢. —978-5-8114-7904-
7. —TexkcT:anekTpoHHbIN//JlaHb:3/1eKTPOHHO-0NOINOTeUHAs cucreMa. — URL:
https://e.lanbook.com/book/167183 (mata oGpamienus: 14.10.2023). — Pexxum goctyma: s
aBTOPH3. NIOJIb30BATEIICH.

10. Tabpuensn, O. C., JIsicoBa, I'. I'. Xumus: kHura it npenogaBaTens: yued.-MeTo/.
nocooue. — M. Akagemus, 2023 - 332 c.

11. Yepnukona H. 1O., Memepsikosa E. B. Pemaem 3agaun Mo XUMHM CaMOCTOSITENIBHO:
yuebHoe nocobue / H. FO. Uepnukona, E. B. MemepsikoBa — Canxt-IletepOypr: Jlans, 2022 —
328 c. 12. Pe3nukoB B. A. COopHUK ynpakKHEHUH U 3aJa4 10 OPraHMYecKOd XUMHHU: yueOHOe
nocooue / B.A. PesaukoB — Cankr-IlerepOypr: Jlanb, 2022 — 226 c.

13. Kanyctuna A. A., Xampuenko W. I'., Jlubano B. B. OOmas u Heopranuueckas
xumus. [paktukym / A. A. Kanyctuna, . I'. Xanbuenko, B.B. JIubanoB — Canxr-IlerepOypr:
Jlanp, 2023 — 152 c.

14. T'a6puensa O.C. Xumust: yuebd. mis crya. npod. yueo. 3aBeaenuit / O.C.I'abpuernsi,
N.I". OctpoymoB. — M., 2023.- 256 c.
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15. Tabpuensn O.C. Xumust 11t npodeccuii u crnenuaabHOCTeH TEXHUYECKOTo Mpoduis:
Y4eOHMK JJIs1 CTY[. yupexaeHui cpen. nmpod. oopazosanus / O.C.I'abpuensa, U.I'. Octpoymos.
— 4-e u3n., crep. — M. : U3narensckuii ieHTp«AKagemusi», 2023 — 272 c.

HNuTepHeT-pecypenbl

1. hvsh.ru — Xypnan «Xumus B mIKosey.

2. https://postnauka.ru/themes/chemistry — nexkuuu mo xumum Ha caiire IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

3. Hay4HO-mOmyNsSIpHBIA  TPOEKT «DJIEMEHTBl OOJIbIION  HayKu»((U3HKa, XHMHUs,
MaTeMaTHKa, aCTPOHOMUS, HAYKH O JKU3HU, HAykKu o 3emie). HoBocTH HayKu, KHUTH, HAYIHO-
TOIYJISIPHBIC CTaThH, JICKIIUH, SHIIHKJIOTICTUH.

4. http://gotourl.ru/4783 (http://potential.org.ru/) Caiit Hay4HO-TIOMYJISPHOTO >KypHaia
«IToTteHunany. — pazaen «XumMus».

5. http://gotourl.ru/4785  (http://www.hij.ru/)CaliT Hay4YHO-TIOMYJISPHOTO KypHaJIa
«XUMUS B KU3HBY.

6. http://gotourl.ru/4786(http://www.chemnet.ru/rus/elibrary/)OTkpbiTasi ~ 3JIeKTpOHHAs
Ooubnuoreka xumuyeckoro mnoprana «Chemnet», comepxut yueOHble UM HH(POPMAIOHHBIC
MaTepUabl IS IIKOJILHUKOB U YIUTEIICH.
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4. KoHTpoab u OCBOCHMS

AUCIHHUITINHbI

OlLICHKAa Ppe3yJbTaToB o0meo0pa3oBaTeIbHOM

KoHTposib u oleHKa pe3yibTaTOB OCBOEHUSI 00IIe00pa30BaTeIbHON JAUCIUIUIMHBI
PaCKpBIBAIOTCS Uepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HAalpaBJIeHHbIE HA (HOPMUPOBAHHE OOIINX
¥ TIpo(eCCUOHATBLHBIX KOMITETEHITUH TI0 pa3zesiaM ¥ TeMaM COJIepKaHus yueOHOro MaTepuara.

Oomasi/npodeccuonanbHast

Tun oueHoYHBIX

Pasznen/Tema .
KOMIIeTeHIHs MeponpusTHil
OK 01. Beibupatp cioco0bl perieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATTLHOM ACSITEIIBHOCTH Tema 2.1,2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1 TecTupoBanue
Tema 5.1-5.4 Y CTHBIH onpoc
Tewma 6.1 Pemenne pacuéTHBIX 3a1a4
Tema 7.1 Habmronenue 3a xogom
Tema 8.1 BBITTIOJTHCHUS IIPAKTHKO-
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, OPHMEHTUPOBAHHBIX 3a1aHUI
CpeJ/ICTBa MOUCKa, aHAIM3a U 1.6,1.7 [Ipencrasnenue
UHTEpIpeTaluu HHYOpMaLum, u Tema 2.1,2.2 pe3yIIbTaTOB
uH(GOPMaILIMOHHBIEC TEXHOIOTUH IS Tema 4.1, 4.2 NPaKTHYECKUX U
BBITIOJTHEHHMS 3a/1a4 PO ECCHOHATBHON Tema 5.2-5.4 71a00paTOPHEIX paboT
ACSTEIIBHOCTH Tewma 6.1 [IpoBeIeHUE XUMUYECKOTO
Tema 7.1 SKCIIEPUMEHTA
Tewma 8.1 Brinosinenue
OK 04. Tema 1.7 KOHTPOJIBHBIX
D PeKTHBHO B3aUMOIEHCTBOBATH U Tema 2.1,2.2 paboT 1o
paboTaTh B KOJJIEKTUBE M KOMAHJIE Tema 4.1, 4.2 paszenam AUCHUILIMHEL
Tema 5.2-5.4 O1eHka caMOCTOATENBLHO
Tema 6.1 BBITTOJHEHHBIX 33 1aHU#
Tema 7.1 3amuTa penieHus Keic-
Tema 8.1 3aj1a4 (¢ yuetom Oynymieit
OK 07. CopeiicTBOBaTh COXPAHEHUIO Tema 1.7 npodeccuoHanbHOM
OKpYKarollIeu Cpeibl, Tema 5.1 JIEATETLHOCTH )
pecypcocOepexeHuo, MpuMeHsTh 3HaHust | Tema 8.1 Brinosnnenue 3aganuit
00 U3MEHEHUH KJIMMAaTa, IPUHIIATIBI MIPOMEKYTOUHOM
OepeKIIMBOTro MPOU3BOACTBA, (D (HEKTHBHO aTTecTaluu
JICCTBOBATH B YPE3BbIYAMHBIX CUTYAIIHSIX
[IK 2.2 Tema 8.1
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