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Pabouyasa nporpamma o6uieobpasoBaTenbHon yvebHol gucumnanHel O4.01.08 Xumua
npefgHasHayeHa An1a M3yyeHUs XMMUU B NPodecCcroHanbHbIX 06pa3oBaTe/ibHbIX OpraHu3auusx,
peanm3ylowmnx ob6bpasoBaTe/ibHYt0 nporpammy cpefgHero o6uiero o6pasoBaHus B npegenax
OCBOEHMS OCHOBHOW MpotheccMoHanbHOM obpasosatenbHOM nporpammbl CMO (OM CMO) Ha
6a3e OCHOBHOro o6buiero o6pas3oBaHuWs Mpu MOATOTOBKE KBaNUMULMPOBAHHBIX pPaboumx wu
Cy>XaLmx:

08.01.31 3NeKTPOMOHTaXKHUK 3/1EKTPUYECKUX CETEI 1 3N1eKTPo06opyL0BaHMS.

OpraHusauma - paspaboTuunk: rocygapcteeHHoe  OHOKeTHOe  NpogecCUoHanbHoe
obpasoBaTenbHOE yupexaeHne «Bonrorpagcknii MHAYCTPUANbHbIA TEXHUKYM»

Paspabotumk: [Matosa J1.I'., npenogaBatens [BMNOY «Bonrorpagcknini  MHAYCTPUaNbHbINA
TEXHUKYM>»

Pabouas nporpamma o6uieobpasoBatenbHoin  gucumnamubl 0f.01.08  Xumus
paspaboTaHa B COOTBETCTBMM C Mpukasamy MuHnpocseweHns Poccum ot 18.05.2023 Ne 371
«O6 yTBepXaeHun  hedepanbHOM  06pa3oBaTeNbHOM  MpOrpamMmbl  CpeAHero  o6uwiero
obpasoBaHua» (3apernctpupoBaH B MuHtocte Poccumn 12.07.2023, pernctpaymoHHblil No 74228)
B pegakumm ot 19.03.2024 r.; o1 03.07.2024 1. Ne 464 «O BHECEHUMN M3MEHEHWI B hefepasibHblie
rocyfiapCTBeHHble 06pasoBaTe/lbHble CTaHAapTbl CPefHEro npojeccMoHanbHOro obpasoBaHUsA»
(3apeructpupoBaH B MuHiocte Poccum 09.08.2024, peructpaymoHHbiii Ne  79088); oT
09.10.2024 Ne 704 «O BHECEHMW W3MEHEHWIA B HEKOTOpble MNpuKasbl MuHKUCTEPCTBA
npocseweHns Poccuitickoli  depepaunn, Kacawouwmecsd  (efepanbHbiX  06pasoBaTesibHbIX
nporpaMmM Ha4afnbHOro o6uiero o6pa3oBaHWs, OCHOBHOrO 06LLEro 06pa3oBaHUS U CPeAHEro
obuiero obpasoBaHua» (3apernctpupoBaH B MuHtocTe Poccum 11.02.2025, pernctpalLnuoHHbIi
Noe 81220), npukasom MwuHo6pHaykum Poccum o1 17.05.2012 Ne 413 «O6 yTBepXAeHUM
(heflepasibHOrO  rocyfapcTBeHHOro o6pas3oBaTeflbHOro  cTaHgapTa CcpegHero  obuero
o6pasoBaHua» (3apernctpuposBaH B MuHtocTe Poccum 07.06.2012, pernctpaunoHHblii Ne 24480)
B pefakunm ot 27.12.2023 T.

Paboyas nporpamma paspaboTaHa C Yy4yeTOM nNpuMepHOW paboyeli nporpammbl
06L1e06pa3oBaTeNbHON  ANCLUMNANHBI  «XUMUS» AN NPOdeccroHanbHbiX 06pa3oBaTe/bHbIX
opraHusauunii, ogobpeHHoOl Ha 3acegaHunm [legarormyeckoro coseta ®rbOyY AMNO WPMO,
npoTokon Ne 6/2025 oT «18» anpens 2025 r.

PEKOMEHOOBAHA npeameTHON  (UMKNOBOW) KOMWUCCUENW  XUMUYECKMUX  TEXHONMOTUNA,
06LLEeCTBEHHOIO NUTAHUA N €CTECTBEHHOHAYYHbIX AUCLUNINH
Mpotokon Ne 8 ot 04.04.2025 T.

Mpeacepatens nNpegMeTHON (LMKIOBOM) KOMUCCUM XUMUYECKUX TEXHOMOTUIA, O6LLEeCTBEHHOIO
NMUTaHUSA N eCTECTBEHHOHAYYHbIX ANUCLUNINH

" N.I. farosa N etibCd
noanncb JaTa

O OBPEHA Ha 3acegaHun mMeTogM4eckoro coseta
MpoTtokon Ne 9 o1 14.05.2025 .
HavanbHuK 0TAena y4ebHO-MeTOAMYECKO paboThl

E.B. CTpyK V
nognuc: fara
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1. OBIIASI XAPAKTEPUCTUKA PABOYEI TPOTPAMMBI
OBLIEOBPA3OBATEJIbHOM JUCHUIIIUHBI 0/1.01.08 XUMUSI

1.1. MecTo IMCHUIJIMHBI B CTPYKTYPe OCHOBHOIi 00pa3oBaTe/ibHOW NPOrpaMMblI:

Oo6meo6pazoBarenbras aucnummaa OJl. 01.08 Xwummus SIBIIIETCSL  00SI3aTCIILHOT
9acThI0 0011e00pa30BaTEIBHOTO IUKIIA 00pa30BaTeNbHOI MporpaMmsel B cooTBeTcTBUN ¢ PI'OC
o mpodeccuu

08.01.31 DJIeKTPOMOHTAKHHUK JIEKTPHUYECKHUX ceTell M 3JIeKTPO0OOpPy10BAHMS

1.2. Ilesiu ¥ IUIaHUPYeMbIe pe3yJIbTAThbl 0CBOEHUS THUCHUTLIMHBI
1.2.1. lleau v 32124 THCHUTLIAHBI:
Conepkanue TmporpamMMbl  0011€00pa30BaTENbHON  JAUCIHUIUIMHBL  « XUMHUS
HaIPaBJICHO HA JIOCTIKCHHE CIIEAYIOIINX IeJIei:

- (hopMupOBaHUE CUCTEMBl XMMHUYECKHX 3HAHWUW KaK BaKHEWINEH COCTaBJISIONICH
€CTeCTBEHHO-HAYYHOW KAapTHHBI MHpA, B OCHOBE KOTOPOHM JIeKAT KIFOUEBbIC ITOHSATHSA,
(byHIaMEHTaIbHBIE 3aKOHBI U TEOPUH XWMUH, OCBOCHUE sI3bIKa HAYKH, YCBOCHHE U TIOHUMAaHHUE
CYIIHOCTH JIOCTYITHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBIICHUS,

- (dbopMupoBaHHE W pa3BUTHE TIPEACTABICHUH O HAYYHBIX METOJaX IMO3HAHHS
BEIIECTB U XUMUYECKUX PEAKINi, HEOOXOMUMBIX ISl IPHOOPETEHUST YMEHUH OPHEHTHPOBATHCS
B MHpE BEIIECTB W XMUMHYECKHX SIBIICHHH, UMEIOIIUX MECTO B MPHPOJE, B MPAKTUYECKOU U
IMOBCETHEBHOM KH3HU,

- pa3BUTHE YMEHHH W CHOCOOOB MEATENBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM H
O0OBSICHCHMEM XHMUUYECKOTO IKCIEPUMEHTA, COOJIFOICHHEM TMpaBUl 0€30MacHOr0 OOpalieHus ¢
BEI[ECTBAMHU.

3agayu AMCUMILINHBI:

1) chopMupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEM  MPOTEKaHHs XUMHYECKHX
MPOIECCOB U SIBJICHUI B OKPYXKAIOILIEH Cpelie, a TAKXKE UX CBS3b C LEIOCTHOM HAYYHON KapTUHOMN
MHpa U JPYTUMH €CTECTBEHHBIMU HAyKaMH;

2) pPa3BUTh YMEHUS COCTaBJATH (OPMYJIbl HEOPraHUYECKUX M OPraHMYECKUX
BEIECTB, YPaBHEHUS XUMHUYECKHX pEaKlIHi, OOBSACHATH HX CMBICI, HHTEPHPETUPOBATH
Pe3yNbTaThl XUMHUYECKUX SKCIIEPUMEHTOB,

3) chopMupoBaTth HABBIKU MIPOBEICHHUS MPOCTEHIIINX XUMHYECKHUX
AKCIEPUMEHTAJIbHBIX HCCIEAOBAaHUNM € COOMIOJCHHEM IMpaBWil 0e30MacHOro olpalleHus ¢
BEIIECTBAMU U J1a0OPATOPHBIM 000PYIOBAHHUEM;

4) pa3BUTh YMEHHUS HAaxXOJUTh, AHAIM3UPOBATH M HCIOJIH30BaTh HHOOPMALIUIO
XMMHUYECKOTO XapakTepa U3 pa3inuHbIX MHGOPMAIMOHHBIX HUCTOYHUKOB, BKIIOYas y4eOHYIO
TUTEpaTypy, HayYyHbIe MyOIUKAIIUU 1 HHTEPHET-PECYPCHI;

5) chopMUpoBaTh YMEHHS MPOTHO3MPOBATH IMOCIEJICTBUS CBOEH HESITENbHOCTU U
XUMHYECKUX TPUPOJIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIIECCOB, YUUTHIBAs BO3MOXKHBIC
JKOJIOTHYECKHE U COLMaTbHbIE BO3ACHCTBUS,

6) chopMupoBaTh MOHMMAaHHE 3HAYMMOCTH JOCTH)KCHMM XHMHUYECKON HayKu u
TEXHOJIOTUI Ul pa3BUTHUS COLMAIBHOM W NPOM3BOJCTBEHHOW cdep C yMEHMEM HpPUBOIUTH
MIpUMEPBI UX MPUMEHEHHS B pa3UYHbIX chepax KU3HU.

1.2.2. TInanupyemble pe3yJbTAaThbl OCBOEHHUSI 00Ie00Pa30BATEIbHON AUCHUIIUHBI

OJ. 01. 08 «Xumus» B coorBercTBrM ¢ ®I'OC CIIO 1 Ha ocHoBe PT'OC CIIO

Ocoboe 3HaueHue oOmieoOpa3oBaTeibHas JUCHMIUIMHA «XHUMHA» HUMEET IpH
dopmupoBannu u paszeutun OK 01; OK 02; OK 04; OK 07 u IIK, mpeacraBieHHBIX B
aKTyaJIU3UPOBAHHBIX or'ocC CIIO 1o npodeccu.



Koa n
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeHIU i

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHTHUIIJIMHBI

I[ncummnnapnble

OK 01. Berbupatp
CTOCOOBI pelIeHHS
3aaq
npodeccnoHaIBHO N
JEATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

(011111705
JINYHOCTHBIE pe3yJbTaThl JOJGKHBI OTpPakaTh B
YacTu:
TPY/AOBOI0 BOCIIHTAHMS:
— TOTOBHOCTH K  TPYyHdy, OCO3HAHHE  IEHHOCTU
MacTepCTBa, TPYAOIIO0HE;
— TOTOBHOCTH K aKTHBHOU JCATCIIBHOCTU

TEXHOJOTHYECKOW M COLUMAIBHOW HAaNpaBJICHHOCTH,
CrOCOOHOCTh ~ MHHIIMMPOBATh,  IUTAHUPOBATH |
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO AEATEIbHOCTD;

— WHTEpeC K pazIuyHbIM cdepam TpodeccnoHambHON

NESATENBHOCTH.
MeTtanpeaMeTHbIe pe3yJibTaThl J0JKHbI OTPAKATh:
Osaanenue YHHMBEPCAJIbHBIMH Y4eOHBIMHU

MO3HABATCJIbHbBIMHU I[CﬁCTBP[SIMP[:

a) 0a30BbIe JIOrHYecKHe AeiicCTBUA.

—  CaMOCTOSITEIIFHO (OPMYJIUPOBATh M aKTyaJIU3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh  CYIIECTBCHHBIA  TMPU3HAK WM
OCHOBaHHUSI JUIsi CpaBHEHHS, KiIacCUPUKAIMK |
000011IeHM;

—  ONpeneysaTh 1enu NESTETHHOCTH,
rapamMeTpbl U KPUTEPUHU UX TOCTHIKCHUS;

— BBIBIIATH 3aKOHOMEPHOCTH H TPOTUBOPEYHUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

— BHOCHUTb KOPPEKTHUBBI B JICATCIBHOCTb, OIICHHBATh
COOTBETCTBUE PE3YIHTATOB IIEJISIM, OLICHUBATh PUCKU
MOCJICICTBUI ICITEIILHOCTH.

0) 0azoBbIe HCCIEN0BATEIbCKUE eCTBHS:

— BIAJeTh HaBBIKAMH Y4e€OHO-HCCIEI0BATENbCKOW U
MPOEKTHON JESITeNbHOCTH, HABBIKAMH pa3pelieHUs
npobiem;

—  BBIABIIATH

3a1aBaTb

MMPUYINHHO-CJICACTBCHHBIC CBA3HU n

JMCOMIUINHAPHBIE Pe3yJIbTAThI T0JKHBI 0TPAXKATH:

IIP6 01. chopMupOBaHHOCTH MPEACTABICHUN: O XMMHUYECKOM
COCTAaBIIAIONICH E€CTECTBCHHOHAYYHON KapTHHBI MHpPA, POJIU
XAMHUHM B TIO3HAHWUW SIBJICHUW TPUPOJBI, B (HOPMHUPOBAHHUU
MBIIIJICHASI W KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOU
TPAMOTHOCTH, HEOOXOTUMOM JIIsi PEIICHUS MPaKTUICCKHX
3a/1a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO M TIPHPOJTHOM cpejie;

IIP6 02. BraseHue CUCTEMOW XMMHYECKUX 3HAHUU, KOTOpas
BKIJIFOYACT:  OCHOBOIIOJIATAIOIIME  TOHATHS  (XHMHYSCKUN
JJIEMEHT, aTOM, DJJIEKTPOHHas o00oyl0ouka artoma, s-, p-, O-
AJIEKTPOHHBIC OPOUTAIM AaTOMOB, UOH, MOJICKYJIa, BAJICHTHOCTD,
AJIEKTPOOTPHUIIATEIILHOCTh, CTEICHb OKHCICHUS, XUMHYECKas
CBsI3b, MOJIb, MOJISIpHAsI Macca, MOJIIPHBIN 00beM, yriIepOIHbII
ckener, (¢yHKIMOHAJbHAas TpYINNa, paguKkan, H30oMepus,
U30MEpPbI, TOMOJIOTUYECKUH PsA, TOMOJOTH, YIJIEBOIOPOIbI,
KHUCJIOPOJI- M a30TCOJepalllhe COEOUHEHHs, OWOJIOTMYECKU
aKTHBHBIC BelIeCTBa (YTJIEBOJbI, JKUPBI, OCJIKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISPHbBIE
COCIMHEHUS, KPUCTAIJIMYECKas PELIeTKa, THIbl XUMHUYECKHX

peaxiuit (OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUUYECKHE, pPEaKIUH HOHHOTO oOMeHa), pacTBOp,
JJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANIEKTPOJIUTHUECKAS
TUCCOLIMAINSA,  OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh

XUMUYECKON PEaKIUyd, XUMHYECKOE PaBHOBECHE), TECOPUU H
3aKOHBI  (TEOPHS XHMHYECKOTO CTPOCHHS OPTaHUYECKUX
BemectsB  A.M. DbyriepoBa, Teopus 3IIEKTPOIUTHUYECKOIN
JIUCcoNManuy, rnepuoandeckui 3axkoH J[.1. MenaeneeBa, 3aKoH
COXpaHEHUs MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK
XUMHH, (PAKTONOTUYECKHE CBEICHUS O CBOWCTBAX, COCTaBe,
MOJIydeHUH U Oe30MacCHOM  HCIOJb30BAaHUHM  BaKHEUIITNX
HEOPraHMYECKUX ¢ OPraHM4YecKUX BEIIeCTB B OBITY U




aKTyaJIM3UpOBaTh 3ajady, BBIJIBUIaTh THIIOTE3Yy €€
peuieHus, HaX0AUTh apryMeHTBI JJI JOKa3aTelbCTBA
CBOMX YTBEP)KJIEHHH, 3aJaBaTb IapamMeTpsl U
KPUTEpUU PELICHHUS;

AQHAJIM3UPOBATH IOJYYEHHBIE B XOJI€ PEIICHUS 3a1a41
pe3yibTaThl, KPUTHYECKH OLICHUBATH ux
JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

YMETb TNEPEHOCHTHh 3HAHMS B II03HABATEIBHYIO H
MIPaKTUYECKYIO0 00JIaCTH JKU3HEIEATEIbHOCTH.

IPAKTUYECKOH AEATEIbHOCTU YEJI0BEKA;

ITP6 03. chopMHPOBAHHOCTH YMEHUI BBISBIATH XapaKTEPHBIC
MPU3HAKK W B3aUMOCBSI3b HM3YYEHHBIX TOHSTUM, MPUMEHATH
COOTBETCTBYIOILIME TOHATUS IPU OINUCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKMX M OPraHMYeCKHX BEIIECTB M HUX
MpPEBPAIICHUH; BBISBISATh B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMH U TIPEACTABJICHUSIMHU JAPYTUX €CTECTBEHHOHAYUHBIX
MIPEIMETOB;

NP6 04. cpopMUpPOBAaHHOCTH YMEHHMM  HCIOJB30BaTh
HAaUMEHOBAHUSI XMMHUYECKUX COEIUHEHUN MEeXITyHapOJAHOIO
COI03a TEOPETUYECKON M INPUKIATHON XUMHUHU M TPUBHAIBHBIE
Ha3BaHMsI BAKHEHIINX BEIIECTB (3TUJIEH, alleTUJICH, TIINIEPUH,
dbenon, Gopmanbaerun, yKCyCHass KUCJIOTA, TIUIMH, YrapHBIN
ra3, yrjeKHcIlblil ra3, aMMHakK, raiieHas W3BeCTb, HETalleHas
U3BECThb, NMHTHEBAS COJlAa U JIPYTHX), COCTaBIATH (POPMYIIbI
HEOPraHMYECKUX M OpPraHMYeCKHWX BEIIeCTB, YpaBHEHUS
XUMHUYECKUX PEeaKUUl, OOBSACHATh MX CMBICH; MOITBEPKIATh
XapaKTepHbIE XUMUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aMMCIMHU YPABHEHUI
XUMHUYECKUX PEAKIINi;

IIP6 05. chopMuUpPOBaHHOCTH YMEHHH  YCTaHaBIIUBAaTh
MIPUHAIJIEKHOCTh M3Y4YEHHBIX HEOPTraHMYECKHUX u
OPraHWYEeCKHUX BELIECTB K ONPENIEICHHBIM KJlaccaM U TpyIIaM
COCMHEHUM, XapakTEepU30BaTb HX COCTAaB W BaXKHEUIIUE
CBOWCTBA;  ONpENEeNsATh  BUABI  XUMHUYECKHX  CBs3ed
(KoBaJIeHTHAsi, MOHHAs, MeTa/uIn4yeckas, BOAOPOIHAs), THUIIbI
KPUCTAJUTMYECKUX PEIIETOK BEUIECTB; KiIacCU(UUIMPOBATH
XUMUYECKUE PEaKLUU;

I1P6 07. chopMupOBaHHOCTh YMEHUIN MPOBOJUTH PacueThl MO
XUMHYECKUM (GopMysaM U YpaBHEHHUSIM XUMUYECKUX peakinid
C UCTONB30BaHUEM (U3NYECKUX BEIUYHH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa




(HopMaJIbHBIE ~ yCIIOBHUSI) Ta30B, KOJIMYECTBA  BEIECTBA;
HCII0JIb30BATh CUCTCMHBIC XMMHWYCCKHUC 3HAHUA A NPUHATUA
pGIHGHI/If/'I B KOHKPCTHBIX JXU3HCHHBIX CUTyallUAX, CBA3AHHLIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM.

OK 02. Ucnoaps3oBaTh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHayu3a u
WHTEPIpPETAINN
nHpopmMaluu u
nH(pOpPMaLOHHbIE
TEXHOJIOTUH JUIS
BBITIOJIHEHUS 3a7a4
npoheccCHoHaNBHOM
NeSITeNIbHOCTH

JInyHOCTHBIE pe3yabTaThl [J0JKHBI OTPaXKaTh B

YacTH:

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

— c(OpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAayKd U  OOILIECTBEHHOW IPaKTHKH,
OCHOBAHHOTO Ha Jaore KYJBTYP,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJITYPHOM MUDE;

— COBEpILIEHCTBOBAaHUE SI3BIKOBOM W  YWTATEJIbCKOU
KyJIbTypbl KaK CpEeICTBAa B3aUMOJCUCTBUS MEKIY
JIFOJIBMU U TTIO3HAHUS MUpa.

MeTtanpeaMeTHbIe pe3y/IbTaThl J0JKHbI OTPAKATh:

OBJageHue YHHUBEPCAJIbHBIMU Y4eOHbIMU

MO03HABATEJIbHBIMHU JAeHCTBUAMM:

B) padora ¢ undgopmanueii:

— BIAJETh HAaBBIKAMHM [OJIydeHUS UHPOpMaUU U3
HCTOYHUKOB  pPAa3HbIX  THUIOB,  CAMOCTOSITEIBHO
OCYHIECTBJIATh MOWUCK, aHAJIU3, CHUCTEMATH3alUI0 U
UHTEpIpeTanuo WHOPMAMU PA3IUYHBIX BUIOB U
(dhopM TpecTaBICHHUS;

— CO3/1aBaTh TEKCThI B Pa3IMUHBIX (hOopMaTax C y4eToM
HazHaueHUsT WHPOpMAIMU M IIeNIEBOM ayJUTOPHH,
BBIOMpasi ONTUMAJbHYIO (OpMYy MpPEINCTaBICHUS H
BU3YyaJIU3al1H;

— OIICHUBATh JOCTOBEPHOCTb,
uHdopMalud, €€ COOTBETCTBUE
MOpPaJIbHO-3TUYECKUM HOPMaM;

JJCTUTUMHOCTD
IMpaBOBBIM n

JMcuuniInHapHble (NMpeAMeTHbIE) Pe3yJabTaTbl M JT0JIKHBI
OTpaXKaTh:

ITP6 06. BianeHuEe OCHOBHBIMU METOJIaMU HAYYHOTO MMO3HAHUS
BEIIECTB M XUMUYECKUX SIBJIECHUU (HAONIOJCHHE, W3MEpPEHUE,
AKCIEPUMEHT, MOJIETIUPOBAHUE);

ITP6 07. chpopMupoOBaHHOCTh YMEHUM MPOBOJUTH pacueThl MO
XUMAYECKHM (opMysiaM ¥ ypaBHEHHSIM XUMHUYECKHX PEaKIIHi
C HUCHOJIb30BaHUEM (U3NYECKUX BEIUYHMH, XapaKTePU3YIOIINX
BEUIECTBA C KOJMYECTBEHHON CTOPOHBI: Macchl, o0beMa
(HopMmallbHbIE ~ YCJIOBHUSI) Ta30B, KOJIMYECTBA  BEIECTBA;
UCTIOJIF30BaTh CUCTEMHBIC XUMHUYECKUE 3HAHUS UISl TIPHHSTHUS
pelIeHN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BEIIECTBAMU U UX IIPUMEHEHUEM;

IIP6 08. cdhopmMupoBaHHOCTH YMEHUHM TUIAHHPOBATH |
BBIMOJIHAT ~ XMMMUYECKHH  SKCHEpUMEHT  (TpeBpalleHus
OpPraHMYECKUX BEILECTB IPU HarpeBaHUU, MOTyYEHUE 3TUIIEHA

U U3y4YCHHE €ro CBOMCTB, KauyeCTBEHHbIE pEaKUHUUd Ha
aNbJIeTUIbl, KpaxMmal, YKCYCHYIO KHUCIOTY;, JAeHaTypauus
OEKOB TNpU  HArpeBaHWHM, IBETHbIE pEaKUUH OEJIKOB;

MPOBOAUTH PEAKIMH HOHHOTO OOMEHa, OMPENeNsATh Cpeay
BOJHBIX pAcTBOPOB, KadeCTBEHHbIE pEaKIUH Ha Cynbdar-,
KapOoOHAT- U XJIOPUJ-aHHOHBI, HA KaTHOH aMMOHHUS;, pellaTh
SKCIEPUMEHTaIbHbIE 3aJladd 1o TeMaMm "Mertamiel"
"Hemeramiasl"') B COOTBETCTBHMM C MPAaBWIAMH TEXHHKHU
0e30macHOCTH  MpU  OOpalieHMH ¢ BEHIECTBAMU U
1ab0paTopHBIM  000PYAOBaHHEM; MPEACTABIATh PE3YAbTATHI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakuuii u (GopMynupoBaTh BBIBOIBI Ha




— BJaJACTb HAaBbIKAMH pacCllO3HABAHHUA W  3allUThI
uHpopMmanuy, HWHPOPMALMOHHON  Oe30macHOCTH
JIUYHOCTHU.

OCHOBE 3THX PE3y/IbTATOB;
P66 09. cdopMUPOBAaHHOCTH YMEHHS  aHAIH3UPOBATH
XAMHYECKYI0  MHQPOPMAIIMIO, T[OJIy4aeMyl0 M3  Pa3HBIX
HUCTOYHUKOB (CpeACTB MaccoBou mH(popmanuu, cetb MHTEpHET

U IPYTHE).

OK 04. DddexrrBHO
B3aUMOJICHCTBOBATh U
paboTtath B
KOJIJICKTUBE U
KOMaHjie

JIMYHOCTHBIE Pe3yJabTaThl 10JKHBI

YacTu:

rPas*KAaHCKOT0 BOCIIMTAHUS:

— TOTOBHOCTHh BCCTH COBMCCTHYIO JCATCIIBHOCTh B
WHTEpecax rpakIaHCKOTO OOIIECTBa;

— YyMEHHE  B3aUMOJCHCTBOBATH C  COIMAIBHBIMU
I/IHCTI/ITYTaMI/I B COOTBCTCTBHUHU C HX (bYHKHI/ISIMI/I nu
Ha3HAUCHHEM.

MeTtanpeaMeTHbIe pe3yJibTaThl J0JKHbI OTPAKATh:

OBJIaIleHI/Ie yHI/IBepcaJIbelMH KOMMyHHKaTI/IBHI)IMI/I

JeHCTBUSAMMU:

0) coBMecTHAas AesATeJbHOCTD.

— IIOHHMAaTh u HCIOJIb30BATh MIPEUMYIIECTBA
KOMaHJHOW W MHIUBUIyaTbHON PabOTHI;

— TpUHUMATh [EJIM  COBMECTHOM  JICITEIIbHOCTH,
OpPraHU30BBIBaTh U KOOPAMHHPOBATH JICUCTBUS IO €€
JIOCTHIKEHMIO: COCTAaBJIATH IUIaH JIEVCTBUH,
pacmpenensiaTh poJii ¢ Yy4eTOM MHEHHH YYaCTHHKOB
00CYX/1aTh pe3ybTaThl COBMECTHOW paOOTHI.

OBjaiecHHe  YHMBEPCAJbHBIMH  PeryJsiTUBHBIMH

JefCTBUSIMH:

r) IPUHATHE Ce0s1 M IPYTUX JIJeH:

— TMPUHUMATh MOTHUBBI U aPTyMEHTHI APYrUX JIOACH npu
aHaJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;

— TpU3HaBaTh CBOE MpPaBO M NPaBO JAPYrUX JIIOJEH Ha
OIIIMOKU,

oTpaxkaTb B

I[ncunnnnnapﬂme (l'[pe)lMeTHble) pe3yJbTaTbl U HO0JKHbI

0TpaKaTh:
IIP6 08. cdhopmMupoBaHHOCTH YMEHUN TUIAHMPOBATH U
BBITIOJTHATh ~ XUMUYECKHH  JOKCIIEpUMEHT  (TpeBparieHus

OpraHn4YeCKUX BCHICCTB IMPU HArp€BaHWH, MOJYUCHUC OTUJICHA

W W3yYCHHE €ro CBOWCTB, Ka4YeCTBEHHBIC pEAKIMU Ha
alMBACTUIIBI, KpaxMall, YKCYCHYIO KHCIOTY;, JeHaATypalus
OCIKOB TMpU HArpeBaHWU, IIBETHBIE pPEaKIUU OEIKOB;

MPOBOJIUTh PEAKIIMd HOHHOTO OOMEHa, OMpEeNeNsITh Cpexy
BOJHBIX pAacTBOPOB, KadeCTBEHHbIE pEaKIUH Ha Cynbdar-,
KapOoOHAT- U XJIOPUJ-aHHOHBL, HA KaTHOH aMMOHHUS; pellaTh
SKCIEPUMEHTAIbHBIE 3aJadyd 1o TeMaMm '"Metamisl" U
"Hemeramnasl") B COOTBETCTBUM C TpaBWIAMU TEXHHUKHU
O0e3omacHOCTH  Tpu  OOpalieHud € BEIIECTBAMH |
1ab0paTopHbBIM  000PYAOBAHUEM; MPEACTABIATh PE3YJIbTAThI
XMUMHYECKOTO JKCIepuMeHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (GopMynupoBaTh BBIBOIBI Ha
OCHOBE ATHX PE3y/IbTaTOB.




— pa3BHBaTh CHOCOOHOCTh MOHMMATh MHpP C TO3UIIUHU
APYTOTO YeJIOBEKa.

OK 07.
CopeilicTBoBaTh
COXPAaHEHUIO
OKpYKalollel Cpebl,
pecypcocOepekeHuIo,
MIPUMEHSTH 3HaHUSI 00
W3MEHEHHUH KJIIMMAaTa,
TIPUHITATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CUTYaIUIX

JIMYHOCTHBIE Pe3yJabTaThl I0JKHBI

YacTH:

IKOJIOTHYECKOTr0 BOCTIMTAHUS:

— CcOpPMHUPOBAHHOCTh  DKOJIOTHYECKON  KYJIBTYPHI,
MMOHUMAaHHUE BIHSHUSA  COIMATHLHO-DKOHOMHYECKHX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON M COLMATBHOU
Cpenbl, OCO3HAaHHE  IJIO0AJLHOTO  XapakTepa
9KOJIOTMYECKUX MPooIIeM;

— IUIAHUPOBAHUE W  OCYIIECTBICHUE JIEWCTBUU B
OKpYXarolllel Cpele Ha OCHOBE 3HAHMS Lenei
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA,;

— AaKTUBHOE HEMPHUITHE JEUCTBUU, MPHUHOCSIIUX BpEN
OKpY»Karolllen cpene;

— yMEHHE MIPOTHO3UPOBATH
9KOJIOTUYECKHE  IOCIIEJICTBUS
JEUCTBUM, IPEOTBPALIAT UX.

MeTanpeaMeTHbIe pe3yabTaThl J0JKHBI OTPAKATh:

OBJageHue YHUBEPCAJIbHBIMHU Y4eOHbIMU

MO03HABATEJIbHBIMH e CTBUAMM:

B) padora ¢ undgopmanueii:

— HCNOJb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMA B  pELUICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHU3alMOHHBIX 3a1a4 c cobmroeHreM
TpeOOBaHUN HPrOHOMUKU, TEXHUKH O€30MacHOCTH,
TUTHEHBI,  PECypcoCcOepeKeHHs,  MPaBOBBIX U
3TUYECKUX HOPM, HOPM uHGOPMAITMOHHON
0€30MMacCHOCTH.

oTpaxkaTb B

HeOJIarompusiTHIC
peIIPUHIMAEMBIX

JucuMivinHapHble (NpeAMeTHbIe) pe3yJbTaTbl M I0JKHBI
OTpPaKaTh:

IIP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XMMHYECKOM
COCTAaBJIIOLIEH E€CTECTBEHHOHAYYHOM KapTUHBI MHpA, PpOJIU
XUMHHM B TIO3HAHUU SIBICHUA NOpPUPOJBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIHOHAJIbHOU
rPaMOTHOCTH, HEOOXOJUMOM JJsi pelIeHUs MPaKTUYECKUX
3a/1a4 U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3/10pOBbBIO U IPUPOJIHON CpEIE;

IIP6 10. chopmupoBaHHOCT, YMEHUU COONIONATH IpaBUiIa
9KOJIOTHYECKH 11e1eco00pa3HOro TMOoBeAECHHUs B ObITY U
TPYAOBOM NEATENLHOCTH B IEJIIX COXPAHEHHUSI CBOETO 3/10POBbS
U OKpYXarouledl NPUPOJHONW CpEeIpl; YYHUTHIBATH OMACHOCTH
BO3JICUCTBUSl HA KUBBIE OPraHU3Mbl ONPENEICHHBIX BEIIECTB,
MOHUMAsi CMBICI TIOKa3aTens MPeAesIbHOM  JOMyCTUMOM
KOHIICHTPALUU.

IIK 1.1 BeimonuaTs
paboTHI IO MOHTAXY

NPUMCHATH OCHOBHBIC 3aKOHbBI XUMHHU [JIs PCHICHUA
3a71a4 B obnactu HpO(I)eCCHOHaHLHOfI JACATCIIbBHOCTH,

- C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ O MECTC XUMHH B
COBpeMeHHOfI Haquoﬁ KapTUHC MUpa; IOHHUMAHUEC POJIN XUMHU B
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ANEKTPONPOBOIOK BCEX
BHJIOB (KpoMe
MIPOBOAOK BO
B3PBIBOOIACHBIX
30HaXx).

[1K1.2
KonTponupoBats
Ka4ecTBO
BBITTOJIHEHHBIX padoT
[IK 2.1 BeimonssTh
paboThI IO MOHTAXKY
OCBETHTEIILHOT'O
00opynoBaHUS

[IK 2.2 BeImmonasaTh
paboTHI IO MOHTAXY
CHIIOBOTO
00opynoBaHUS

HCTIOJIb30BaTh CBOMCTBAa OPraHMYECKUX BEIECTB

JUISl ONTHMU3AIUH TEXHOIOTHYECKOT0 TpolLiecca;
OMUCBIBATL YPABHCHUAMU XUMHNUYCCKUX peaKHI/Iﬁ
MPOLIECCHI, JIeKAIIME B OCHOBE MPOM3BOACTBA METAJLIOB,
BBICOKOMOJICKYJISIPHBIX BEIECTB, IIACTMACC;

MPOBOAMUTH pacuerbl MO0 XUMHUYECKHM (GopMmylaM H
YPaBHCHUAM pCaKIINU,

HCIIOIb30BaTh J1a0OpPaTOPHYIO TOCYAy U 00OPYIAOBaHUE;
BBIOMpAaTh METOJ U XOJ XUMHUYECKOrOo aHaju3a,
noa0MpaTh PEaKTHUBEI U anmapaTypy;

MMPOBOANTL KAaUYCCTBCHHBLIC PCAKIHUU Ha

HCEOPraHM4C€CKUEC U OPTraHNYCCKUE BCUICCTBA, OTACILHBLIC
KJITacChl OPraHUYECKUX COCTUHEHUN;

BBIIIOJIHATE KOJIMYCCTBCHHBIE PACUCThl COCTaBa
BEIIECTBA; COOJIIOIATh NIPaBWIIA TEXHUKU 0€30MaCHOCTH MPU
paboTe B xumuueckon JabopaTopun

(dbopMupoBaHNK KPYTro3opa U GyHKIHMOHATBHON rpaMOTHOCTH
YelnoBeKa JUIS PELICHHs MPaKTHYECKUX 3a1a4;

— BIIaJICHHE OCHOBOIOJIATAIOINMHI XUMHYECKUMH TTOHATHSIMH,
TEOPUSIMH, 3aKOHAMHU M 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BaHHE
XUMUYECKONW TEPMHUHOJIOTUEN U CUMBOJIMKON;

— BIIaJICHWE OCHOBHBIMH METOIaMH Hay4HOT'O ITO3HAHUS,
UCIIOJIb3YEMBIMU B XUMUH: HAOIO/ICHHEM, OITMCAHUEM, U3MEpPEHHEM,
IKCIEPUMEHTOM; YMEHUE 00pabaThIBaTh, OOBSCHSITH PE3YJbTATHI
MPOBEJICHHBIX ONBITOB U JIENIaTh BHIBOJBI; TOTOBHOCTH M CLIOCOOHOCTH
MPUMEHSATH METO/IbI TIO3HAHMSI IIPU PEIICHUH MPAKTHYECKUX 3a]1aY;

— c(OpMHPOBAHHOCTH YMEHHS JaBaTh KOJIMYECTBEHHBIC OLIEHKU U
MPOU3BOANUTE PACUETHI 10 XUMHYECKUM (OPMYJIaM U ypaBHECHHSIM;

— BIIaJICHUE MPABIJIAMH TEXHUKH 0E30ITaCHOCTH MTPH UCIIOIH30BAHUHT
XUMHYECKUX BEIIECTB;

- ¢(OPMHUPOBAHHOCTH COOCTBEHHOM MTO3MIINH 110 OTHOIIICHHIO K
XUMHYECKOW WH(POPMAIUH, TIOTy4aeMOH U3 Pa3HBIX HCTOYHUKOB
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2. CTPYKTYPA U COJAEP)XAHWE YYEFHOU JJUCHUILIAHBI

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

Bua yueOHoii padoThI

O0BeM B yacax

O0beM 00pa3oBaTeLHOI NPOrpaMMBbI IM CHUILTUHBI 108
Coaep:xanne 00pa3oBaTebHON NMPOrpaMMbl JHCIUTIITHHBI 96
B T. 4.:
TEOPETHUYECKOE 00yUeHUE 32
MPAKTUYESCKUE 3aHATHUS 40
J1abopaTOPHBIC 3aHATHUS 24
KOHTPOJIbHBIE pa0OTHI

IMpodeccnonanbHO-OpHEHTHPOBAHHOE co/lep:kaHue (coep:KaHUe MPUKJIATHOTO 3
MO/1YJIfA)

BT. 4..
TEOpPETHUYECKOE 00yUeHHE 4
MIPAaKTHYECKUE 3aHITH 4
ITpomexyTrounas arrecraums (1uddepeHIIUPOBAHHBIN 3a4€T) 4
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2.2. TemaTnueckuii u1an u copep:xkanue gucuuminabsl O/l 01. 08 Xumus

HaumenoBanue pa3aeiioB u
TEM

Couepmamle yqeﬁﬂoro MaTtepualjia (OCHOBHOE T HpO(l)eCCI/IOHaJIBHO
OpHeHTI/IPOBaHHOC), ﬂaﬁopaTopﬂme H NPAKTHYCCKUEC 3aHATUSA

Oo0nLeM
4acoB

®opmupyemMble
KOMIIeTEeHIIUH

1

2

3

4

OcHoBHOE CoacpKaHuE

104

Pa3pen 1.

OcHoBbBI CTPOCHUSA BeHIeCTBA

Tema 1.1
Ctpoenue aToMoOB
XHMHYECKHX 3JIEMEHTOB.

OcHoBHOE CoacpiKaHue

Teopeaneckoe oﬁyqelme

N B~ o

CoBpeMeHHast MOJIeNb CTpoeHus atoMa. CHMBOJIMYECKUN SI3bIK XUMUHU.
XUMHUYECKUN  DJIEMEHT. ODJIEKTpOHHAas  KOHQUTypalus aroma.
Kiaccudukanuss XMMUYECKHX 3JIEMEHTOB (s-, P-, d-31eMeHThI).
BanenTHbie 3nekTpoHbl. BaneHTHOCTh. DNEKTpOHHAs MIPUPOJA
XUMHUYECKON CBSI3U. ODJIEKTPOOTPULIATEIIBHOCTh. BHUIIBI XMMHUUYECKOU
CBA3M (KOBaJeHTHAs, MOHHAasA, MeTaJUIMuecKas, BOJOPOAHAs) U
crocoObI ee 00pa3oBaHuUs

IIpakTnyeckoe 3aHATHE

Pemenue npaktuyeckux 3aJaHUil Ha COCTaBIEHUE 3JIEKTPOHHO-
rpaduueckux Gopmys snemeHToB 1—4 nepuooB.

Pemenune 3amanuii Ha HCMIONB30BAHHE XUMUYECKOW CHMBOJIMKH U
HA3BaHWM COEOUHEHHI TO HOMEHKIAType MEXIYHapOJHOIO CO03a
TEOPETUYECKOW U MPHUKIATHON XUMUU U TPUBUAIBHBIX Ha3BaHUU IS
COCTaBIICHUS XUMHUYECKMX (OPMYNl JBYXaTOMHBIX COEIWHEHUI
(oxcumoB, CynbQUAOB, TUIPUIOB U T.N.) U JIPYTHMX HEOPTaHUUYECKUX
COEJIMHEHUH OTAENBHBIX KIaCcCOB.

OK 01

Tema 1.2.
IMepuoauyeckuii 3aK0H 1
tadimuna .. MenpaeseeBa

OcHoBHOE conepkaHue

IIpakTHYecKoe 3aHATHE

[Iepuonnueckas cucrema xumuueckux anemeHtos [[.M. Menneneesa.
®usnueckut cmbica Ilepuognueckoro 3akona JI.M. MeHnneneesa.

OK 01
OK 02
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3aKOHOM€pHOCTI/I U3MCHEHHUS CBOICTB XHUMHYECKHUX DJICMCHTOB,
06pa3yeMHx HMHU NPOCTBIX MU CJIOKHBIX BCHICCTB B COOTBCTCTBHUU C
MOJIOKEHUEM XHUMHYECKOro sjemeHTa B llepuomumyeckoit cucreme
MupoBo33peHueckoe U HayuHoe 3HadeHue l[lepuoaudeckoro 3akoHa
.. MenneneeBa. IIpornossl .M. MenneneeBa. OTKpbhITHE HOBBIX
XUMHUYCCKUX DIJIICMCHTOB.

Pemrenne mpakTHKO-OPUEHTHUPOBAHHBIX TEOPETHMUECKUX 3aJaHUM Ha
XapaKTCepu3alnuro XUMHUYCCKUX 3JICMECHTOB «MeTannueckue /
HEMETAJUTMYECKHUE CBOMCTBA, DJIEKTPOOTPUIIATEIILHOCTh XUMUUYECKHUX
OJICMCHTOB B COOTBCTCTBHMM C HUX DJJICKTPOHHBIM CTPOCHHUEM H
IIOJIOJKCHUEM B HCpHOJIH‘-ICCKOfI CUCTEMEC XHUMHUYCCKUX DJJIICEMCHTOB
J.1. MennaeneeBa

Pazpea 2.

XuMHYeCKHe peakunuu

14

Tema 2.1.
Tunel XumMu4eckne peakiun

OcHoOBHOE coep:KaHue

Teopernyeckoe o0yueHue

Knaccudukanus u THIBI XUMHUYECKUX PEAKIUi C y4acTueM
HEOpraHn4yecKux BeuiecTB. KoimyecTBeHHbIE OTHOLIECHUS B XUMHUH.
OcHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUH U PACYETHI MO
yYpaBHEHUSM XUMHUYECKUX peakuuid. MoJib Kak eMHHIIA KOJIMYeCTBa
BeniecTBa. MousipHas Mmacca. 3aKOHbI COXpaHEHHS MacChl U SHEPTUu.
3akon ABorajipo. MomsipHslii 00beM razoB. OTHOCUTEIbHAS
IUIOTHOCTH T'a30B.

Peakuuu xommiiekcooOpa3oBaHHMsi C Y4acTHEM HEOPraHMYECKHX
BElIEeCTB (Ha MpUMEepe TUAPOKCOKOMIUIEKCOB IIUHKA U aIFOMUHUSA).

IIpakTHYecKoe 3aHATHE

CocraBieHue ypaBHeHI/Iﬁ peaKI_II/Iﬁ COCAUHCHUS, PA3JTIOKCHUA,
3aMCIICHU, oOMeHa. ypaBHeHI/IH peaKHI/Iﬁ TopeHus1, MOHHOT'O O6M6Ha,
OKHCIJICHHA-BOCCTAHOBJICHHUA.

OK 01
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Pacuer KOJIMYECTBEHHBIX XapPAKTEPUCTUK HCXOIHBIX BEUIECTB U
MPOJYKTOB peakiuu. PacueT KOJMYECTBEHHBIX XapaKTEPUCTUK
MPOJIYKTa PEaKIMH COCAMHEHHS, €CIM OJHO M3 BEIIECTB JaHO B
U30BITKE W/WJIH COJACPKUT MprMecH. Pacder MaccoBoil nim 0ObeMHOM
JOJIM BBIXOJA TMPOJYKTAa PEAKIMU COCOUHEHUS OT TEOPETHUYECKU
BO3MOXKHOTO. Pacuer oOBEeMHBIX OTHOIICHHH Ta30B. Pacuer mMacchl
(oObeM, KOJTMYECTBO BEIIECTBA) MPOJYKTAa PEAKIMH, €CIU OJHO W3
BEIIECTB JIaHO B BHUJE pacTBOpa C OMPEIACIECHHOW MACCOBOM HOJIEeH
PacTBOPEHHOTO BEIIECTBA.

YpaBHEHUsSI OKHCJICHHUSA-BOCCTAHOBJICHHUS. (CTENeHb OKHUCIICHHUS.
OkucnmuTens U BOCCTAaHOBUTENb. OKHUCIUTEILHO-BOCCTAHOBUTEIHHBIC
peaknuuy B TPUPOJIE, TNPOM3BOJCTBEHHBIX  Tpoleccax |
KU3ZHEACSITSIIBHOCTH OpraHU3MOB. OxucIuTENHHO-
BOCCTAHOBUTEIBHBIN NOoTeHIMaN cpeapl. CocTaBiIeHUE U ypaBHUBAHUE
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJ0M 3JEKTPOHHOTO
OanaHca. TunuuHple HEOPraHUYECKHE OKUCIUTEIN U BOCCTAHOBUTEIIH.
DIIEKTPOJIN3 PACTBOPOB U PACILUIABOB COJIEH.

Tema 2.2
DJIeKTPOIUTHYECKAS
AUCCOUALMS U UOHHBII
o0MeH

OcHoOBHOE colep:KaHue

Teopernueckoe o0yueHue

Teopml 3JI€KTpOJIHTPI‘ICCKOI>i Jucconuanuu. PCaKHI/II/I HOHHOTI'O
oboMena. CocraBieHHe peaKI_[I/Iﬁ HOHHOTO 0OMeHa IIyTEM COCTABJICHUA
HX TIIOJIHBIX W COKpPAIlCHHBIX HOHHBIX ypaBHCHI/II‘/'I. 3a,I[aHI/I$I Ha
COCTaBJICHUC NOHHBIX peaKI_[I/Iﬁ

FI/I,Z[pOJ'II/IS coJieil. 3HaueHHe ruapoJinia B OHOJOTMYECKHX OOMEHHBIX
Imponeccax. HpI/IMeHeHI/Ie ruapoJir3a B IIPOMBIIIIICHHOCTH.

JlaGopaTopHbIe 3aHATHS

OK 01
OK 04
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JlaboparopHas padoTa “ Peakiuu rumponmsa .
HccnenoBanue cpeibl pacTBOPOB COJICH, 00pa30BaHHBIX CHIILHBIMU

cJ1a0bIMU NTPOTOJINTAMU, U UX PEAKLUN C paCTBOPaMHU IIEJI0UU U
kapOoHata Hatpus. CocTaBneHune peakumii rmgpoansa conen. 3aaanus
Ha COCTAaBJICHUE MOHHBIX PEaKIUI

KonTtpoabHnas pabdora 1.

CTpOGHI/IC BCIICCTBA U XUMHNYCCKNEC PCAKIIHH.

Paznea 3.

CTpOQHI/Ie M CBOMiCTBa HECOPraHMvIE€CKUX BCUICCTB

30

Tema 3.1.
Kuaacenpuxkanus,
HOMEHKJIATYPA M CTPOEeHHUe
HEOPraHnvIeCKUX BEUIECTB

OcHoBHOE CoaepiKaHue

Teopeaneckoe oﬁyqelme

[Ipenmer Heoprannueckoit xumuu. Knaccudukaiys HeopraHU4eCKUX
BemecTB. [IpocTeie u cnoxHbIe BeniecTBa. OCHOBHBIE KIIACCHI
CJIOXHBIX BEIIECTB (OKCH/IbI, TUIPOKCHUbI, KUCIOTHI, COJIH).
Homenknarypa u Ha3zBaHHE HEOPTAHMYECKUX BEIIECTB UCXOAS U3 UX
XUMUYECKOH (POPMYJIbI UIM COCTABIEHUE XUMUYECKOH (hopMyIibI
HCXOJs U3 Ha3BaHUA BEUIECTBA 110 MEXKyHApPOJHOU MM TPUBUAIBHON
HOMEHKJIAType. ATperaTHbele COCTOAHMA BemecTBa. Kpucrammmdeckue
1 amop(HbIe BemecTBa. TUIBI KPUCTAIUIMYECKUX PEIIETOK (ATOMHas,
MOJIEKYJIsIpHasi, HIOHHAsA, METAJNIN4ecKas). 3aBUCUMOCTh (PU3UUECKUX
CBOJCTB BEILECTBA OT TUIA KPUCTAJUINYECKOU pemeTku. [IpruunHel
MHOroo0pasus Beuiects. COBpeMEHHbIE ITPEICTABICHHS O CTPOSHUU
TBEPJIbIX, KHUJIKUX U Ia3000pa3HbIX BelecTB. JKuakue KpucTauisl.

IlpakTHYeckue 3aHATHSA

Pemienue 3amau Ha pacyer MaccoBOUM JoiM (Macchl) XHMHUYECKOTO
3JIeMEeHTa (COeIMHEHUSI) B MOJIEKYIIe (CMECH).

Pemenne npaktuyeckux 3agaHuil Mo kiaccudukaum, HOMEHKIAType
U XUMUYEeCKUM (opMysaM HEOPraHWYEeCKHX BEIIECTB Pa3UYHbIX
KJIacCOB (yrapHbIH ra3, yrJIeKHCIbIi ra3, aMMuak, raiieHasi H3BecCTh,
HeraiieHasi U3BeCTh, IUThEeBasl COJa U APYTUX):HA3bIBaTh U COCTABIIATH

OK 01
OK 02
K 1.1
I[IK' 1.3




16

(opMyITbI XUMUYECKUX BEUIECTB, ONPEIEIIATh MPUHAIEKHOCTh K
KJ1accy.

Hcrounnku xumuueckod MHGpopmanuu (CpeacTBa MacCoBOM
uHpopmanuu, cetb MaTEpHET 1 Apyrue). [louck nabopmaimu mno
Ha3BaHUAM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM (POpMYIIam.

Tema 3.2.

D HU3UKO-XUMHYECKHE
CBOIICTBA HEOPTaHNYECKHUX
BeEleCTB

OcHoBHOE CoacpiKaHue

14

Teopeaneckoe oﬁyqelme

Mertannsl. O6mue pu3nyecKkue 1 XMMUYECKHE CBOMCTBA METAJLIOB.
CriocoObl nostyueHus. 3HaueHNe METaNIOB M HEMETAJJIOB B IPUPOJIE U
KHU3HEIEATEIFHOCTH YeJIOBEKa U oprann3MoB. Kopposus Meraminos:
BHJIbI KOPPO3HH, CITOCOOBI 3alTUTHI OT KOPPO3UH.

Hemerannel. O6mue ¢pusznueckrue 1 XuMUYecKre CBOWCTBA
HeMeTaioB. TunuuHele cBoiicTBa HemeTauioB |V-VII rpynm.
Knaccudukanus 1 HOMEHKIaTypa COSTMHEHU HEMETAJIJIOB.
KpyroBopoTsl OMOre€HHBIX JIEMEHTOB B PUPOJIE.

XUMHUYECKHE CBOMICTBA OCHOBHBIX KIIACCOB HEOPraHUYECKUX BEIIECTB
(OKCHIOB, TUAPOKCUIOB, KHCIIOT, COJIEH U Ap). 3aKOHOMEPHOCTH B
WU3MEHEHHH CBOWCTB MPOCTHIX BEUIECTB, BOJOPOTHBIX COCTMHEHUH,
BBICIITUX OKCHJIOB U TUAPOKCHIIOB.

IIpakTnyeckmne 3aHATHSA

CocraBnenue ypaBHCHI/If/'I XUMHNYCCKHUX peaKHI/Iﬁ C Y4aCTHEM IIPOCTBIX
H CJIOXHBIX HCOPraHHYCCKHX BCIICCTB: MCTAJUIOB W HCMCTAJLIOB,
OKCHMJOB MCTAIJIOB, HEMCTAIJIOB H aMQ)OTepHBIX JJICMCHTOB,
HCOPraHUYCCKUX KHCJIIOT, OCHOBaHMH H aM(I)OTepHLIX TUAPOKCHUOOB,
HCOPraHUYCCKUX coneﬁ, XapaKTCPpU3YyHOIIUX UX CBOMCTBA.

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUUCCKUX 3aJaHUi Ha
CBOMCTBA U MOJIYYCHUC HCOPraHNMYCCKHUX BCIICCTB

JlaGopaTopHbIe 3aHATHS

OK 01
OK 02
IK 1.1
K 1.3
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JlaboparopHas paboTta «CBOKCTBA METAIIJIOB U HEMETAJUIOB)

HccnenoBanne Gpu3nuecKiX M XUMHUYECKHX CBOWCTB METAJIOB U 2
HeMeTaJuIoB. Perienne skcnepuMeHTaIbHbBIX 33724 110 XUMUYECKUM
CBOMCTBAM METAJJIOB M HEMETAJUIOB, 110 PACIIO3HABAHUIO
TIOJTY9E€HUIO COCMHEHUI METAJIJIOB M HEMETAJUIOB.
Tema 3.3. OcHOBHOE coJiep:KaHue 10
Ipou3BoACTBO Teoperuyeckoe o0yueHue 2
HEOPraHHYECKUX BEIIECTB. OO611ue npeacTaBiIeHus O MPOMBIIUIEHHBIX CIIOC00aX MOITy4YEeHUs }
Wnenruduicanus XMUMUYECKHX BEIIECTB (Ha MPUMEpe MPOU3BOICTBA AMMHUAKa, CEPHOI
KHCJIOTHI).
HEOPTAHMHICCKUX BEIIeCTR YepHas U UBETHAsA MeTaLTyprus. [IpakTudeckoil NpUMEHEHHE 2 OK 01
AIIEKTPOJIH3a IS IOTYICHHUS. IETOYHBIX U HIeIOYHO3EMETbHBIX OK 02
METAJUIOB U aTfoMHUHUS. CTEKIIO U CHIIMKATHAsI TPOMBIIIIICHHOCTb. OK 04
[IpoGnema 0TX0A0B ¥ MOOOYHBIX MPOAYKTOB.
IIpakTHYeckune 3aHATHSA 2
Pemenne skcrepyUMeHTAIBHBIX 3a/ad MO XUMHUYECKUM CBOWCTBaM
METaJJIOB W HEMETAJIOB, IO pAaClO3HABAaHUIO M TOJYyYCHHIO 2
COEIMHEHUI METAJUIOB U HEMETAJUIOB.
JlabopaTopHble 3aHITHS 4
Jlaboparopnas padota «aeHTudukanms HEOPraHMYECKUX BEIIECTBY.
WNnentudukanus HEOPraHMYECKHMX BEUIECTB C HCMOJb30BAaHUEM HX
(bU3UKO-XMMUYECKUX CBOWMCTB, XapaKTEPHBIX KaYECTBEHHBIX PEaKLIUU. 4
KauecTtBennsie peakuuu Ha cynbdar-, KapOOHAT- U XJIOPUI-AaHHOHBI,
Ha KATUOH aMMOHHSI
KonTpoabsHasi padora 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB. 2
Pa3nean 4. CTpoeHue U CBOHCTBA OPraHN4eCKHX BellecTB 28
Tema 4.1. OcHoBHoOe coJep:kaHue 4
Kaaccupuxauus, crpoenne u | TeopeTnueckoe ofyueHue 2 OK 07
HOMEHKJIATypa opranuveckux | [Ipenmer oprannyeckoid Xumun. B3anMocBsi3b HEOPraHUYECKUX U 2

OpPraHN4YCCKUX BCIICCTB. MecTo u 3Ha4YeHHE OpraHquCKOﬁ XUMHH B
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BECIIECCTB

CUCTCMC CCTCCTBCHHBIX HAYK.
XUMHUYECKOE CTPOCHHUC KaK IMOPAAOK COCANHCHUA aTOMOB B MOJICKYJIC

COTJIaCHO UX BaJ€HTHOCTH. OCHOBHBIE 10JIOKEHUS TEOPUU CTPOCHHUS
oprannyeckux coenunennit A.M. bytieposa. Yriepoanslii ckener
OpPraHNYeCKON MOJIEKYIbl. MOJIEKYJIAPHBIE U CTPYKTYPHBIE
XUMHueckre (popmyIibl. 3aBUCHMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOECHUS MOJIeKyIl. M3omepus u nzomepsl. [lonsatue o
¢byHkuroHansHOM rpynmne. Pagukan. [Ipunnun knaccupukanum
OPraHMYeCKUX COCTMHEHUN. MexIyHapo1Has HOMEHKIaTypa U
MIPUHLUATIEI HOMEHKJIATYPbl OPraHUYECKUX COETUHEHUM.

IIpakTHYeckue 3aHATHS

Homenknatypa opraHu4ecKux COeTUHEHNUN OTACTBbHBIX KJIACCOB
(HaCHINIEHHBIE, HEHACBIIIIEHHBIE, ApOMATUYECKUE YTIEBOI0POIbI,
CIUPTHI, (DEHOJIBI, aTbACTUIBI, KETOHBI, KAPOOHOBBIE KUCIOTHI U Jp.).
CocraBiieHHe NOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX GOPMYIT
OpraHUYECKUX BEILECTB OTAEIbHBIX KJIACCOB, UCIONb3Ysl UX Ha3BAaHUS
[0 CHUCTEMATHUYECKON U TPUBUAIBHON HOMEHKJIAType (ITHIIEH,
aleTUIIeH, IIUIepuH, PeHo, popManbaeru, YKCyCcHas KUCIO0Ta,
ruiuH). Pacdersr mpocTeiieit hopMyIsibl OpraHnIeCKON MOJICKYJIbI
UCXO/sI U3 DJIEMEHTHOr 0 cocTana (B %).

Tema 4.2
CBoJlicTBa OPraHUuYecKNX
coeIuHeHu

OcHoOBHOE cojlep:KaHue

14

Teoperuyeckoe o0yueHue

10

OU3MKO-XMMHUYECKHE  CBOICTBA  OPraHMYeCKMX  COEIUHEHUH
OTJEJIbHBIX KJIACCOB (OCOOCHHOCTU KIacCU(pHUKAIMU U HOMEHKJIATYPBI
BHYTPHU KJlacca: TOMOJIOTMUYECKHM psia U obmias Gpopmyra; n3oMepus;
¢u3nyeckrue CBOWCTBA, XMMUYECKHE CBOMCTBA; CIIOCOOBI MOTyUEHHS):

- IpeENbHBIE YIIIEBOOPOAbl. 'OpeHne MeTaHa Ka OJIMH U3 OCHOBHBIX

HNCTOYHHKOB TCIlJIa B ITIPOMBINIJICHHOCTHU U 6BITy. CBoiicTBa

OKO01
OK 02

OK 04
IIK 1.1
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MIPUPOJIHBIX YTIEBOJOPOAOB, HAXOKICHUE B MIPUPOJIC U TPUMEHEHUE
AJIKaHOB;

- HeTpeIeIbHbIE U apoMaTHYEeCKue yrieBoaopoabl. [lomumepusarms
STUJICHA KaK OCHOBHOE HaIlpaBJICHUE HCTOJIb30BaHus. ['opeHne
aleTUJIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO TIJIaMEHU IS
CBapKH U PE3KU METAIIOB;

- KUCJIOPOJICOJIEpKAIINE COSAMHEHHS (CITUPTHI U (DEHOIIBI, abJIETHIbI
U KETOHbI, KapOOHOBBIE KHCIOTHI U 3(QUPBI, KUPbI, YIIEBOJBI).
[IpakTnyeckoe NpUMEHEHHE STUJICHTIMKOJIA, TJULEpUHa, (eHona.
[Ipumenenne Gpopmanpaernaa,

aleTanbpJeruaa, yKCyCHOM KUciaoTel. Mblia Kak COJIM BBICHIUX

KapOOHOBBIX KHCIOT. MOOIIMe CBOWCTBA MBIIA;

- a30TCOoJIepKAIIKe COeTUHEHNUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCJTKH).
I'enetnueckas cBs3b MEXKAY KJacCaMU OPraHUYECKUX COCTUHEHHM.
Knaccudukanust 1 0coOEHHOCTH OPTaHUYECKUX PEAKIIHMA.
Peakumonnsie nentpel. Pagukansl. [leppoHayanbHbie TOHATHS O
TUTAX U MEXaHW3MaX OPraHUYeCKUX peaKiuil.

IIpakTnyeckmne 3aHATHSA

Pemenne OCIIOYCK npeBpameHI/Iﬁ Ha TCHETUYCCKYIO CBA3b MCXKIY
KJIaCCaMH OPraHUu4YCCKUX COCI[I/IHCHI/II\/'I C COCTaBJICHEM Ha3BaHMI
OPraHu4CCKux COCI[I/IHCHI/Iﬁ 1o TpHBHaHBHOﬁ nin MC)I(,HYHapO,HHOﬁ
CHUCTEMaTUUECKOM HOMCHKIJIaTYypC. Pemenue paCUYCTHBIX 3aJ1a4 I10
YpPaBHCHHUAM peaKuHﬁ C Y4aCTUCM OPraHUYICCKHX BCUICCTB.

JlaGopaTopHble 3aHATHUSA

Jlaboparopnas pabora «llomydyeHuwe OdTuUIEHA UM U3YYEHUE €ro
CBOWCTBY
[Tonyuenue 3TUNEHA U U3YYEHUE €r0 (PU3NIECKUX U XUMUYECKHIX

cBoiictB. CocTaBicHHE peaKI_II/Iﬁ MPUCOCANHCHUSA U OKUCIICHUS Ha

IIK 1.3
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npuMepe 3TuiieHa. Pelienne pacueTHbIX 3aa4 ¢ UCIOJIb30BAHUEM
IUIOTHOCTH T'a30B 10 BOJIOPOJY U BO3IYXY.

Tema 4.3

Nnentunduxanus
OpPraHMYecKuXx BellecTB, UX
3HAUYeHHUe U IPpUMeHeHune B
OBLITOBOM M
NPOU3BOJACTBEHHOI
JesITeJIbHOCTH YeJI0BeKa

OcHoBHOE€ CoacpKaHue

10

TeopeTn'{eckoe oﬁyqelme

buooprannueckue coenunenud. [Ipumenenue u Ouosoruyeckas poiib
yriaeBonoB. OKHCIEHHE YIJI€BOJOB — HCTOYHUK JHEPIHMM SKUBBIX
opranu3mMoB. OOnacTy mNpUMeHEeHHs aMHHOKUCHOT. [IpeBpaieHue
OCNKOB THUIMM B oOpranm3me. buosnormdyeckne QyHKIHH OEIKOB.
buonornueckue ¢yHkuuun >kupoB. Ponb opraHmdeckoid XUMHUHM B
pelieHny mpoobiieM MuUIleBoi 6€30MacCHOCTH.

HyxnenHoBble KUCIOTHI: cocTaB U cTpoeHue. CTpoeHne HyKJIEOTHI0B.
CocraB nykinenHoBbix kucinoT (AHK, PHK). Ponbp HykienmHOBBIX
KHCJIOT B KU3HEIESITEIbHOCTH OPTraHU3MOB.

[Ipou3BOCTBO OpPraHMYECKUX BEIIECTB: TPOM3BOJCTBO METAHOJA,
nepepabotka HedTH. [lonMATHIIEH Kak KPYMHOTOHHAXHBIA MPOIYKT
XUMHUYECKoro npousBojcTna. [Ipumenenue stunena. [IponsBoacTso u
MpUMEHEHHE KayuyKa U PEe3UHBI.

CuHTeTHYeCKHEe U HUCKYCCTBEHHBIE BOJIOKHA, X CTPOCHHE, CBOMCTBA.
[IpakTyeckoe UCHOJIB30BaHUE BOJOKOH. CHHTETHYECKHUE IUICHKH:
U30JISIIMSL  JUIsl  TIPOBOJIOB, MEMOpaHbl Ui OINPECHEHHUS BOJIbI,
3alllUTHBIC TUIGHKU Ui aBTOMOOWIIEH, IJIACThIPU, XUPYPTUYECKUE
noBsi3kk. HoOBblE TEXHOJNOTHMU JANbHEHIIET0 COBEPIICHCTBOBAHUS
MOJIMMEPHBIX MaTEPHAIIOB.

Ponp oprannveckoii XMuMHUU B PELLICHUHU MPOOIEM SHEPreTUIeCKO
0€30MacHOCTH, B Pa3BUTUU MEAULIUHBI, CO3JJaHUH HOBBIX MaT€pPHAIIOB,
HOBBIX HCTOYHHUKOB SHEPTUU (aJIbTEPHATUBHBIE HCTOUHUKU SHEPTHUH).

JlaGopaTopHbIe 3aHATHS

OK 01
OK 02
OK 04
IIK 1.1
IIK 1.3
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Jlaboparopuas pabdota: “UneHTHUKAIUS OPraHHYECKUX COCTMHECHUN
OT/ENBHBIX KJIACCOB”

WnenTudukanust OpraHidecKux COSANHEHHH OTIECIbHBIX KJIACCOB (Ha
npUMepe ajabJCIUI0B, KpaxmMalia, yKCYCHON KHUCIIOThI, OCIKOB M T.IL.) C
HUCIIOJIB30BAHUEM HX (1)I/I3I/IKO'XI/IMI/I‘~I€CKI/IX CBOUCTB H XapaKTCPHBIX
Ka4eCTBEHHBIX peakuuil. Jlenatypamusi Oelka TpU HarpeBaHHH.
]_IBGTHI)IC pC€aKknuun 0enkoB. BO3HUKHOBEHNE aHAIIMTUYECKOIO CUTHAIa
C TOYKHU 3pCHHUA XUMHUYCCKUX mpoueccoB npu IMPOTCKAHUHN
Kau4eCTBEHHOM  pEakLHuH, MO3BOJISIIOIIENH  MACHTU(UIIMPOBATH
MPEJUT0KEHHBIC OPraHNYECKUE BENECTBA

KonrposbHnas padora 3

CrpykTypa U CBOMCTBA OPraHUYECKUX BEIIECTB.

Pazpea 5.

Kunernueckue 3aKOHOMEPHOCTH NMPOTEKAHUA XHMHYECCKHUX
peakuuii

10

Tema 5.1.
TepmoanHammnuyeckue
3aKOHOMEPHOCTH NMPOTEKAHUS
XUMHMYECKHUX PeaKIMil.
PaBHoBecHe XUMHUYECKHX
peaxkuuii.

OcHoBHOE conepxaHue

Teopernyeckoe o0yueHue

Knaccudukarys XuMUYeCKUX PEaKIuii: 0 TEII0BOMY P eKTy,
obpatumoctu. TemmoBbie Y3PPEKTH XUMHUYIECKUX PEaKIIHi.
Tepmoxumuueckue ypaBHeHUss. OOpaTUMOCTh peakIuii. XUMHUYECKOe
paBHOBECHE U €r0 CMEIICHHE MO/ ACHCTBUEM Pa3IHMUHbIX (PaKTOPOB
JUIS CO3JIaHUS ONITUMAIIBHBIX YCIOBHUI MPOTEKAHUSI XUMUYECKUX
IPOILIECCOB.

[Tonsatue 06 sHTaNBNMU U SHTpOIUU. DHeprus [ mooca. 3akon ['ecca u
CIIEICTBUS U3 HEro. Ponb cMelieHust paBHOBECHS B TEXHOJIOTUYECKUX

Imponeccax.

IlpakTHYeckue 3aHATUA

[Tpunnumn Jle arense. BausHaue paznmuvabix GakKTOPOB HA K3MEHEHUE
paBHOBECHS] XUMHUECKUX PeakUuid. 3aKOH JEHCTBYIOIIUX MacC U
KOHCTaHTa XMMHYECKOTO paBHOBECHs. PacueTbl paBHOBECHBIX
KOHIEHTPALUN pearupyrolMX BEIIECTB U MPOAYKTOB PEAKIUM.
Pacuets! TemnoBoro 3ddexra peakiuu.

OKO1
OKO02
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Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI HA IIPUMEHEHUE
npuHuuna Jle [laTenbe s Hax0XkACHUE HAIIPABICHUS CMEILCHUS
paBHOBECHUS] XUMUYECKUX PEAKIUil U aHaIu3 (PakTOpOB, BIUSIOIINX HA
CMELIEHNE XUMUYECKOTO PaBHOBECHS.

JlabopaTtopHble 3aHATHS

JlabopaTtopHnast pabota «3ydyeHue BIUsHUE Pa3TUIHBIX (JAaKTOPOB Ha
CMeIlleHNe XUMUYECKOTO paBHOBeCHs». VcciienoBaHe BIUSHUS
HU3MCHCHUS KOHICHTpAalIWKU BEUICCTB, PCaKIIUU CPCAbl U TEMIICPATYPhI
Ha CMCHICHUC XUMHUYCCKOTO PaBHOBECH. CpaBHeHI/Ie TMOJTYYCHHBIX
Pe3yAbTATOB C TEOPETUIYECCKH MTPOTHO3UPYEMBIMH HA OCHOBE
npuHnumna Jle Hlatense.

Tema 5.2.

Kunernueckue
3aKOHOMEPHOCTH NMPOTEeKAHUSA
XUMHYECKHX PeaKIui

OcHoBHOE conepxaHue

Teopernyeckoe o0yueHue

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (aKTOPOB:
MPUPOJABl PEATUPYIOIIMX BEUIECTB, KOHIIEHTPAIIMH pPearupyromnx
BEILECTB, TEMIEpaTypbl U IUIOLIAJAN PEAKUHOHHOW IMOBEPXHOCTH.
TennoBeie 3 dexTsI XUMUYECKUX  PEaKIUH. DK30- u
SHAOTEPMHUUYECKUE, PEAKIIUH.

OO6paTumocThb peakiuii. XUMUYECKOEe PAaBHOBECHE U €ro CMEIICHHE
1O/ IECTBUEM pa3InuHbIX ()aKTOPOB (KOHIIEHTPALIMS pEareHTOB WIn
IPOJIYKTOB PEaKINy, JaBlIeHHUEe, TeMIepaTypa) Uil CO3aaHus
ONTUMAJIBLHBIX YCIIOBUN MPOTEKAHUS XUMHUYECKUX MTPOLIECCOB.
ITpunuun Jle [arense

IlpakTH4yeckue 3aHATHSA

Perienne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJJaHUN Ha aHAIU3 (PAKTOPOB,
BIUAIOIIMX HAa U3MEHEHUE CKOPOCTH XMMHUYECKOM PEAKLUHU, B T.Y. C
HO3ULMKA HKOJIOTHYECKU I€JIeCO00pa3HOro IMOBEACHHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUs CBOEr0 310pOBbI U
OKpYXKaroLlel IPUPOJIHOHN CPEbI.

PelreHne NpakTUKO-OPUEHTUPOBAHHBIX 33JaHUN HA IIPUMEHEHUE

OK 01
OK 02
IIK 1.1
IIK 1.3
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npuniua Jle-Ilatense s HAX0KICHUS HAPABJICHUS CMEILICHUS
pPaBHOBECHS XUMUYCCKOW PEAKITUU U aHAIH3 (aKTOPOB, BIUSIOIINX
Ha CMEIIEHUE XUMHUYECKOTO PABHOBECHUS

Pa3znea 6.

AucnepcHble cuctemsl

Tema 6.1.
JAucnepcHblie cuCTEMBI U
(¢akTopbl MX YCTOHYHUBOCTH

OcHoBHOE€ CoacpKaHue

Teopeaneckoe oﬁyqelme

PactBopenue kak pusuko-xumudeckuii mpouecc. PactBopel. CriocoOsbl
MPUTOTOBIIEHUSI  pacTBOpoB. PactBopumocts. MaccoBas  nois
pacTBopeHHoro  BemiectBa.  CMbICA  TOKaszaTenss  MPeAeiabHO
JOMyCTUMOW ~ KOHIIEHTpPAIlMM ¥ €ro HCIOJh30BaHWE B OIICHKE
9KOJIOTMYECKOM 06€30MacHOCTH.

Knaccudukanus aucnepcHsix cucteM mo coctaBy. CTpoeHue u
(hakTOpHl YCTOMUMBOCTH TUCHIEPCHBIX cucTeM. Pacrio3naBanue
WCTHHHBIX PaCTBOPOB, KOJUIOMIHBIX PACTBOPOB U IPy0O0IMCTIEPCHBIX
cucteMm. CTpoeHue MuLiesisl. PaccenBanue cBeTa mpu NpoXokKIeHUN
CBETOBOTO ITyYKa Yepe3 ONTUYECKH HEOTHOPOIHYIO cpeny (3ddekra
Tunnans). Knmaccudukanus 1ucrepcHbIX CUCTEM 110 COCTABY.
Crpoenue u (HakTophl YCTOMYUBOCTH JTUCIIEPCHBIX CUCTEM.
Pacnio3naBanre MCTUHHBIX PACTBOPOB, KOJUIOMIHBIX PaCTBOPOB U
rpyboaucnepcHsix cucteM. CTpoeHnue Muleibl. PaccenBanue cera
IPU MPOXOKICHUH CBETOBOTO ITyYKa Yepe3 ONTUYECKH HEOJHOPOTHYIO
cpeny (3ddexra Tunmans).

IlpakTH4eckue 3aHATHSA

Pemenue 3amau Ha IIPUTrOTOBJICHUEC PACTBOPOB.

Pemenue INPAKTUKO-OPUCHTUPOBAHHBIX PACUYCTHBIX 38.,[[8.HPII>1 Ha
AUCTICPCHBIC CHUCTCMBbI, HCIIOJIB3YyCMbIC B 6BITy n HpOHSBOHCTBCHHOﬁ
ACATCIBHOCTH YCJIOBCKaA, C HO3PILIPII>1 JKOJOTHYECKON O€30IMacHOCTH
MOCJIEICTBUI U I'paMOTHBIX peH_IeHI/Iﬁ np06neM, CBSI3aHHBIX C XUMHEH.

OKO01
OK 02
OK 07

Tema 6.2.
HccaenoBanue cBONMCTB
pacTBOpoOB

OcHoBHOE conepkaHue

JlaGopaTopHbIe 3aHATHS

N

JlaGopatopHnas pabota «IIpuroroBneHue pacTBOPOB»

OKO1
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[IpuroTtoBiieHue pacTBOPOB 3aJaHHOW (MOJIIPHOM) KOHLEHTpauuu (c
IPAKTUKO-OPUEHTUPOBAHHBIMU  BOIIPOCAaMH), OIPEAEICHUE CpPEJIbI
BOJHBIX pacTBOpoB. Pelienue 3a1a4y Ha MPUTOTOBJIEHUE PACTBOPOB

KonTpoabHnas padora 5

JlucniepcHble CHCTEMBL.

OKO02
OK 04

IpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lEPKAHUE (COEepPIKaAaHHE MPUKIIATHOTO MOILYJIsI)

Pa3zpen 7.

Xumus B ﬁblTy u HpOI/[3BOI[CTBeHHOﬁ ACHATECJIbHOCTH Y€/I0BCKA

Tema 7.1

Xumus B ObITY U
NPOM3BOACTBEHHOM
AeATeIbHOCTH YeJ10BeKa

Teopeaneckoe oﬁyqelme

Hoseilmne  1OCTHKEHMS XMMHUYECKOM HAayKM W XUMHUYECKOH
TeXHoJIOTHMH. Pomb xumMum B 0O€CIEUEHWH  DKOJIOTHUECKOH,
SHEPTreTUYECKOW W THINEBOW O€30MaCHOCTH, PA3BUTHU MEIUIIMHEI.
[IpaBusna moncka u aHaIM3a XUMHYECKOW MHOOPMAITNHT U3 PA3THIHBIX
WCTOYHUKOB (HayyHas W ydeOHO-HAy4dHas JHTEparypa, CpeacTBa
MaccoBoi nH(popmaluu, ceth THTEpHET)

IIpakTnyeckmne 3aHATHSA

[Touck m aHanu3 KeicoB O MPUMEHEHWH XUMUYECKHX BEIIECTB U
TEXHOJIOTHH C ydeToM Oyaymiel mpodeccuoHaIbHOM AeITeIbHOCTH T10
TeMaM: KOHCTPYKIMOHHBIE MaTepUalIbl, MaTepuabl Il JIEKTPOHUKH,
HaHOMAaTepHalibl, TEKCTUJIbHBIE BOJIOKHA, OBITOBASI XUMHUSI.

3amura: [lpencraBienue pe3ynbTaToOB peIIeHUS KeicoB B ¢opme
MUHU-J0KJIa/1a C Ipe3eHTaluen

OKO01
OK 02
OK 04
OK 07
IIK 1.1
IIK 1.3

IIpomeskyTouHas aTTecTalMsA

Bcero:

108
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3. YCJIOBUSI PEAJTU3ALIUM IPOTPAMMBI OBLIIEOBPA30OBATE/ILHOM
JUCHUILINHBI

3.1 MaTepuajibHO-TeXHHYeCKOe o0ecrevyeHne
Jnst peanuzainu mporpaMmbl yueOHOM TUCHUIUIMHBI UMEETCS CJIENYIOIIee CHEeIUaIbHOe
MOMEIIeHNE: KaOMHET XUMHUH
[lomemienne kabuHeTa cOOTBETCTBYET TpeOoBaHUSAM CaHUTApHO - SMUAEMUOJIOTMYECKUX
npaBuil U HopMatuBoB (CanlluH 2.4.2 Ne 178—02): ocHalleHO TUIIOBBIM 000OPYIOBaHUEM, B TOM
qyclie CHEelUaIM3UPOBAaHHON yueOHOM MeOenpio M cpeacTBamMu OOydeHUsl, HEOOXOAMMBIMU JUIs
BBINIOJIHEHUS TPEOOBAHMM K YPOBHIO IOJATOTOBKH 00Yy4YarOLIUXCSL.

CHeIIHaJIH3I/Ip0BaHHaﬂ Me0eJIb H CHCTEMBI XpaHCHUSL

Crot 1abopaTOPHBII JIEMOHCTPAIIMOHHBIH (C 3aIUTHBIM, XUMOCTOMKHUM M TEPMOCTOHKUM
MOKPBITUEM, PAKOBUHOM, IOJIBOJIKON U OTBEIEHUEM BOJIbl, CAHTEXHUKOM, JIIEKTPUUECKUMU
pO3eTKaMu, aBTOMATaMH aBAPUITHOTO OTKJIFOYCHHS TOKA)

Crout 1abopaTOPHBIi JIEMOHCTPAIIMOHHBIN ¢ HAJACTPOHKOMN (C 3aIUTHBIM, XUMOCTOUKHM U
TEPMOCTONKHUM MOKPBITHEM )

Cron yueHn4IecKuil 1abopaTOPHBIH, PEryIHPYEMBIH 1O BBICOTE (C 3aIIUTHBIM, XUMOCTOWKHAM U
TEPMOCTOHKHUM MOKPHITHEM, PAKOBUHOW, OOPTUKOM I10 HAPYKHOMY Kpato, TIOABOAKON H
OTBEJICHUEM BOJIbI, 1 CAHTEXHUKON )/CTON yUSHUIECKUH, PETYIIUPYEMBIH 110 BBICOTE
(mpuobperaercst TOJILKO MPY HAIMYKMU CIEIMAIBLHOIO JJa00PaTOPHOTrO OCTPOBHOIO CTONA) (110
Koauuecmasy ooy4arouuxcs)

CTyJs1 y4SHHUYECKHUI (110 Koauwecmesy 00yHarouuxcs)

ol

OruerymmTens

(ep]

Jocka knaccHast/PenbcoBas cucTeMa ¢ KJIacCHOM M HHTEPAKTUBHOW JOCKOM (ITporpaMMHOE
obecrieueHue, MPOSKTOP, KPEIUICHUS B KOMILICKTE )/ HHTEPAKTHBHOMN MaHEIbI0 (MIPOrpaMMHOE
o0ecriedcHe B KOMIUICKTE)

CToJ1 C SIUKaMU JJIs1 XpaHEHUs/TyMOoH (pabouee mecmo npenooasameris,)

Kpecno oducnoe (pabouee mecmo npenooasameris)

Jlocka mpoOkoBast/J{ocka MarHUTHO-MapKepHast

0 | Cucrema (yCTpoWCTBO) JUIsl 3aTEMHEHUS] OKOH

1 | IlIxad BBRITSHKHOM MAHOPAMHBIN

2 | Hlkad mist XxpaHeHUs y9eOHBIX MTOCOOUH

3 | Anredka yHUBepcallbHAs JUIsl OKa3aHUs TIEPBOM MEIUITUHCKOMN MTOMOIIH

TexHuuyeckue cpeacTBa

MHoroyHKITHOHATIHFHOE YCTPOHCTBO/TIPHHTED

HHTEepakTHBHBIN MTPOrpaMMHO-AIIAPATHBINH KOMIUIEKC MOOMIBHBIA MJTH CTAIIOHAPHBIN
(mporpamMMHOe obecriedeHue, MPoeKTop, KperieHne B KoMruiekTe)/PenscoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHON JOCKOH (IIporpaMMHOe 00ecIedeHHe, IPOEKTOp, KPEIIeHUE B
KOMILIEKTE)/MHTEPAKTUBHON TTaHeJbI0 (TIporpaMMHOe 00ecTrieueHIEe B KOMITIIEKTE)

[lepcoHabHEI KOMIIBIOTED C TIepUQepHet/HOYTOYK (TUIIEH3HOHHOE IPOTPaMMHOE 0OecIieueHue,
00pa3oBaTebHBII KOHTEHT U CHCTEMa 3aIlUThl OT BPEIOHOCHON MH(OPMAIH, TPOrpaMMHOE
obecriedeHne it nU(GPOBOH 1a00paTOPUH, C BOSMOXKHOCTHIO OHJIAH-0Ipoca)

DJICKTPOHHBIE CPEACTBA 00YUCHHS

OnekTpoHHbIE cpeacTBa 00ydeHust/HTepakTuBHbIe ocoOus/OHNIaiH-KypChl (10 pasoeram
pabouell npoepammol)

JemMoHcTpanoHHble Y4eOHO-HATJIsIAHbIE OCO0OUS

CJ'IOBapI/I, CITPABOYHHKH, DOHIUKJIOIICAN S (I’lO XUMUYECKUM HayKaM)

Komrurekr IOPTPECTOB BCIMKUX XUMUKOB

ITocoOus HATIIAIHOM YKCIIO3ULIUNA

AIWIN(EF

[Tepuonuueckas cucrema xumuueckux snementoB .M. MenneneeBa

Crnennagn3upoBaHHas MedeJb U CHCTEMBbI XpaHEeHH VIS XHMHYeCKO# J1abopaTopun

=

| JlaGopaTopHBIil OCTPOBHOM CTOJ (ABYXCTOPOHHHM, C 3aIIUTHBIM, XUMOCTOWKHUM M TEPMOCTOMKIM
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MOKPBITHUEM, HAACTOJIBEM, C HOILCBGTKOﬁ U DJICKTPUYCCKUMU PO3CTKAMU, HOHBOHKOﬁ nu
OTBCIACHUEM BOJbI, U CaHTCXHHKOP'I)

2 | Cryn nabopaTOpHBIH, PEryJanupyeMblid IO BBICOTE

3 | Cron nabGopaTopHBI JEMOHCTPAIIMOHHBIH (C 32U THBIM, XUMOCTOHKUM M TEPMOCTOMKHM
MOKPBITUEM, PAKOBUHOM, OJIBOJKON U OTBEIEHUEM BOJbl, CAHTEXHUKOU, JIEKTPUUECKUMU
pO3eTKaMH, aBTOMAaTaMH aBapUHHOTO OTKIIIOYCHUS TOKA)

4 | Cron mabopaTOpHBII IEMOHCTPAIIMOHHBIN ¢ HAJACTPOMKOMN (C 3alIUTHBIM, XHMOCTOHKUM U
TEPMOCTONKHUM MOKPBITHEM )

5 | Cron c sumkamu aj1si XpaHeHuUs/ TyMOon

6 | Kpecno opucnoe

7 | Ormerymmurens

JeMoHCTpanMOHHOE 000PY/I0BaHKE U MPUOOPHI JIsl KAOMHETA H JIaGopaTopun

1 | Becnl anekrponnsie ¢ USB-nepexomgaukom

2 | CTONUK OABEMHBIN

3 | llenTpudyra ieMOHCTpallMOHHASI

4 | lllTaTuB AEMOHCTPAIIMOHHBII

5 | Anmapat Juist TpOBeAeHNU XMMUYECKUX PeaKInii

6 | Anmapar Kurma

7 | DOBOmoMerp

8 | I'openka yHuBepcaigbHast

9 | Mpubop s MILTFOCTPAIUHN 3aBUCHMOCTH CKOPOCTH XUMHUECKHUX PEaKIMiA OT YCIOBHI
OKpY’Karolien cpespl

10 | HaOop st aJ1eKTpoIinM3a ISMOHCTPAIIHOHHBIH

11 | IpuGop AJsi ONBITOB IO XUMHH C JIEKTPUIECKUM TOKOM (J1a00paTOPHBIN)

12 | TpuGop Assi OKUCIICHHS CIIMPTA HAJI MEIHBIM KaTaJIn3aTOPOM

13 | IpubGop Amst MOMyYeHUs TaJIONI0ATKAHOB JIEMOHCTPAIIMOHHBIN

14 | ITpubGop I MOTyUEHUST PACTBOPUMBIX BEIECTB B TBEPIOM BHJIC

15 | YcranoBka st GruIbTpOBaHUS O] BAKYYMOM

16 | IIpuGop s onpeneneHus cocTaBa BO3ayxa

17 | 'azoananm3aTop KUCIOPOJa M TOKCHYHBIX Ta30B ¢ MUGMPOBOI MHAMKAIIMEH TTOKa3aTeIeh

18 | IIpubop i WUTIOCTPALIMK 3aKOHA COXPAHEHHUS MAcChl BEIIESCTB

19 | YcraHOBKa Jijisl IEPETOHKH BEIIECTB

20 | Bapomerp-aHepou

21 | HaGop anst m3ydeHvs BOXOPOJHOMN SHEPTeTHKH

22 | pH-Metpsl (donoanumenvroe sapuamugroe 06opyoosaniie)

JlabopaTopHO-TeXHOJIOTHYeCcKOe 000Pyd0BaHue JJsi KAOMHeTa U J1a00paTopuu

1 | Ilpubop i momydeHns raJouA0aTKaHOB U CIIOXKHBIX 3(hHUPOB Ja00paTOPHEII

2 | KonmbonarpesaTenb

3 | DnexrporuTKa

4 | barg koMmOMHUpOBaHHAas JTabopaTopHas

5 | Becsl asist CHITyYHX MaTeprajoB

6 | IlpuGop st momydeHus ra3oB

7 | CrnupToBKa 1abopaTopHas

8 | MarnuTHas Memaika

9 | Muxkpockor u@poBoi ¢ PyKOBOJICTBOM ITOJIE30BATEINST X TOCOOMEM TSI YUAIHXCS

10 | Habop amsi 9MCTKH ONITHKA

11 | HabGop mocy/s! [Jisi peakTHBOB

12 | HabGop nocy/ipl ¥ MpUHAIISKHOCTEHN JJIsl pabOThI C MAJIBIMK KOJTHMYECTBAMH BEIIECTB

13 | Habop nprHaaiexxHOCTEH /i1l MOHTa)Ka MTPOCTEHIIINX TPUOOPOB IO XUMHHU

14 | HabGop mocysbl ¥ IpUHAUISKHOCTEN M3 ponuieHa (MUKpoaadbopaTopusi)

JlaGopaTopHasi XuMHYeCKasi NOCYA AJIsl KaOMHeTa M J1adopaTopuu
1 | Kommyekt kon6 AeMOHCTpaMOHHBIX
2 | Habop npoOok pe3nHOBBIX
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3 | Ilepexon cTEKISIHHBIN

4 | IIpobupxka Bropia

5 | IlpoOupka ABYXKOJICHHAS

6 | CoenuHuTenb CTEKISIHHBIHA

7 | 3a)KUM BUHTOBOU

8 | 3axxum Mopa

9 | lInaHr CHJIMKOHOBBIN

10 | KoMmyieKT CTeKIISTHHOM Mocy bl Ha nutMgax IeMOHCTPAIlMOHHBIN
11 | Jlo3upyroiiee ycTpoicTBO (MEXaHUYECKOE)

12 | KomruiekT u3enuii u3 kepamuku, Gapdopa u dastca
13 | Kommiekt noxek dapdopoBbix

14 | KommeKkT MepHBIX KOJIO Majioro oobeMa

15 | KommyiekT MepHBIX KOO

16 | KoMITJIeKT MEPHBIX IIMJIMHJIPOB TIACTUKOBBIX

17 | KoMIIeKT MEepHBIX IUIIMHJIPOB CTEKIISTHHBIX

18 | KoMmyiekT BOPOHOK CTEKIISTHHBIX

19 | KoMIIIeKT numerok

20 | KomIuieKT cTakaHOB IIACTUKOBBIX/CTEKIISTHHBIX

21 | KOMIUIEKT CTaKaHOB XUMHYECKHX MEPHBIX

22 | KOMIUIEKT CTaKaHYMKOB IS B3BELINBAHN

23 | KOoMIIIeKT CTYNOK ¢ TIECTHKAMHU

24 | HaGop mmarernei

25 | HabGop nuHII€TOB

26 | HabGop yamek Ilerpu

27 | TpyOka cTeKiIssHHas

28 | Dkcukarop

29 | Yarna kpucTaUIM3alMOHHAS

30 | Iumue! THTETBHEBIE

31 | Broperka

32 | IIpobupka

33 | banka 1o peaKTHUBBI MTOJUITHICHOBAS

34 | banka 1oJ peaKTHUBbI CTEKJISIHHASI U3 TEMHOI'O CTEKJIa C MPUTEPTOMN IMPOOKO
35 | Habop CKJISIHOK /i1l PACTBOPOB PEAKTHBOB

36 | IManouka cTexisiHHAS

37 | ITatue mist mpoOHPOK

38 | KomruieKkT cpe/icTB sl MHMBHTYyaTbHOW 3aIIUTHI

39 | KomruiekT TepMoMeTpoB

40 | CymmnpHas maHenb I MOCYIbI

41 | ®unbTpoBaigbHast Oymara/QuiIbTpel OyMaXKHBIE (OONONHUMENbHOE 8apuamusHoe 00opydosanue)

Mogenu (00beMHBIE U IIOCKHE), HATYPAJIbHbIE 00beKThI (KO/LIEKIIMU, XMMUYeCKHUe PeAKTHBbI)

JUIs1 KaOMHeTA 1 JIA0opaTopuu

Kommiekt Mozeneil KpUCTaINIMYECKUX PELIETOK

Monenb MoneKyIbl Oenka

Ha60p I MOACITUPOBAHUSA CTPOCHUS HCOPIraHNYICCKUX BCIICCTB

Ha60p I MOACITUPOBAHNA CTPOCHU S OPTraHUYCCKUX BCHICCTB

Ha60p I MOACITUPOBAHMA CTPOCHUSA ATOMOB U MOJICKYJI

Ha60p I MOACITUPOBAHUSA 3JICKTPOHHOI'O CTPOCHH A aTOMOB

KoMIutekT Komiekimin

O NOO|RIWIN|F-

KoMIuiekT XxumMudeckux PCaKTUBOB

O6GopynoBanue 1a00pPaHTCKO KA0MHETa XUMUM

=

CroJ ¢ sSiuMKaMu Uil XpaHEHHst/ TyMOOH

N

Kpecno opucnoe

Cron nabopaTopHbIi MOCUYHBIH
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CyHII/IHI)HaH TMaHeCIb JJId MOCYAbI

Hlkad amst xpaHeHus yaeOHBIX MOCOOUHT

Hlkad am1st xpaneHus 1a60paTOpHON NOCYABL/IPHOOPOB

Ikad BBITSDKHON

4
5
6 H_[Ka(l) I XpaHCHUS XUMHWYCCKUX PCAKTHBOB
7
8
9

JlabopaHTCKuUH CTOI

10 | Ctyn nabopaTOpHBIH, pETYIHPYEMBIH 1O BHICOTE

11 | DaekTpuyeckuid aKBaAUCTHILIATOP

12 | llka¢ cymmibHbIH

13 | Pe3nHOBBIC IEpUATKH

14 | KommieKkT epiiei Juist MBIThS JIA0OpaTOPHOW TOCY/IbI

Texnnuyeckue cpeacTBa 00yueHusi: KOMIIBIOTEP C YCTPOMCTBAMHU BOCIIPOU3BEICHUS 3BYKa,
MIPUHTEP, MYJIBTUMETUA-TIPOEKTOP C IKPAHOM
3.2. UudopmannoHHOe o0ecnieyeHne peajn3aiuu NporpaMmMsbl

Jlnst peanuzaiuy mporpaMmbl OMOIHOTEYHBIN (GOHT 00pa30BaTEIBLHOM OPraHU3aIlMN OCHAIIIEH
MEYaTHBIMH W JJCKTPOHHBIMH  0Opa3oBaTeNbHBIMH W HH(DOPMAIMOHHBIMUA  peCcypcami,
pexkoMmennoBanHbIMU DYMO, 171 HCTIOIB30BaHMs B 00pa30BaTEILHOM IIPOIIECCE.

3.2.1 OcHOBHBIE NeYaTHbIE U3TAHMS:

1 Tlabpuensn, O.C. Xumus: y4yeOHUK Uil CTYEHTOB Mpo¢ecCHOHaIbHBIX 00pa30BaTEIbHbBIX
opranusanuii, ocsauarouux npodeccuu u cneruansHoctu CI1O / O.C. T'abpuensan, U.I'. Octpoymos.
— Mocksa: ITpocsemenue, 2021. — 128 ¢. — TekcT : HENOCPEACTBEHHBIM.

2 Tabpuensn, O.C. Xumus. [Ipaktukym: yde0. mocobue uisi CTyIEHTOB MPOQECCHOHATBHBIX
00pa3oBaTeNIbHBIX OpraHu3aluii, ocBanBaronux rnpodeccuu u crnenuaabHocTu CIT1O / O.C. I'abpuensa
u ap. — Mockaa : 2017. — 215 c. - TekeT : HenmoCpeICTBEHHBIM.

3 Tabpuensa, O.C.u ap. Xumus: mocodme it moAarotoBku kK EI'D: yueb. mocobue mms
CTYJIEHTOB Tpo(ecCHOHaIBHBIX 00pa30BaTENbHBIX OpraHU3alMi, OCBAaWBAOIIMX Mpodeccuun U
cnermansHocty CIIO / O.C. Tabpuensu u ap.. — MockBa : 2017 — 304 c. - Tekcr
HEMOCPECTBEHHBIH.

4 TabpuensH, O.C. Xumusa. TecTsl, 3a7auu ¥ yNpaKHEHUs: y4ed. mocoOue sl CTyIEeHTOB
npodeccuoHaIbHBIX 00pa30BaTEIbHBIX OpraHU3allMii, OCBaMBAIOIIUX MPO(eccuu U CHelHaTbHOCTH
CIIO / O.C. TI'abpuensn, I'.I". JIsicoBa — Mocksa : 2017 — 336 c. - TekcT : HemoCcpeACTBEHHBIH.

5 Epoxun, FO.M. Xumus mns npodeccuii U crnenuaibHOCTEH TEXHUYECKOTO M €CTeCTBEHHO-
Hay4yHOTO Tpoduiei: y4eOHUK JUIsl CTYJEHTOB MPO(eCcCCUOHANBHBIX 00pa30BaTeIbHBIX OpPraHU3aIUA,
ocBauBatomux npodeccuu u cnenuansuoctu CI1O / KO.M. Epoxun, W.b. KoBanea. — Mocksa : 2017
— 267 c. - TeKCT : HEeMOCPEICTBEHHBIN.

3.2.2. OcHOBHBIE JIEKTPOHHbIE U3TAHUS

6. Mup xumuu : 31eKTpoHHSIH xypHai //mirofhim.narod.ru/

7. Xumust Ui BceX : WIUTIOCTPUPOBAHHBIE MaTEPHAbI 10 00IIel, OpraHnYecKoil n
Heopranudeckoi xumun //school-sector.relarn.ru/nsm

8. OCHOBBI XUMHH : JICKTPOHHBIN y4eOHUK //WWW.hemi.nsu.ru

9. Xumus u xu3Hb — XXI Bek : HAyIHO-TIOMYISAPHBIH xKypHan //www.hij.ru

Indposrie 00pa3oBaTebHBIC PECYPCHI:

10. Onummnuana «ITokopu BopoObeBbl ropei» : [caiiT]. - MockBa. — URL: www.pvg.mK.ru -

Tekcr : 37IeKTpPOHHBI.


https://mirofhim.narod.ru/
https://school-sector.relarn.ru/nsm
https://www.hemi.nsu.ru/
https://www.hij.ru/
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11. O6pazoBarenbHBINA CAUT IS IKOJIBHUKOB «XUMHs» : [caidT]. - MockBa. — URL:
www.hemi.wallst.ru - Tekct : 3IeKTPOHHBIH.

12. DnekTponHas 6ubnuoTeka: OubauoTeKka Mo XumuM : [caiit]. - Mocksa. — URL:
www.chem.msu.su - TekcT : 3JIeKTPOHHBIH.

13. UntepueT-uznanue ais yunrenend «EcrectBennbie Haykuy : [caift]. - MockBa. — URL:
www.enauki.ru — TekcT : 37eKTpOHHBIH .

3.2.3. /lonotHUTEIbHbIE HCTOYHUKH:

14. Taopuensa, O.C. OcrpoymoB W.I'. Xumums it mpodeccuii u  CHEIUAIBHOCTEH
€CTeCTBEHHO-HAYYHOTO MPOQWIs: Y4eOHUK Ui CTYICHTOB NPO(EecCHOHATIBHBIX 00pa30BaTEIbHBIX
opranusanuii, ocsausatouux npodeccuu u cnenuansHoct CI1O / O.C. I'abpuensn, N.I'. Octpoymos.
— Mocksa : 2017 - TekcT : HenmocpeACTBEHHBIH.

15. Tao6puensn, O.C. Xumus: KHUTA I NpenoaaBarens: y4del.-meton, nocodue / O.C.
I'aGpuensn, I'.I'. JIsicoBa. — Mocksa : 2012 — 336 c. - TekcT : HerocpeCTBEHHbIH.

16.Epoxun, FO.M. Xumus: 3agaun u ynpaxxHeHus:: yueO. nmocobue s CTyA. y4pexJIeHUun
cpen, npod. O6pazoBanns / O.M. Epoxun. — Mocksa : 2014 — 288 c. - TekcT : HemocpeACTBEHHBIH.

17. Epoxun, FO.M. COopHMK TECTOBBIX 3aJaHUN MO XUMHH: y4eO. mocoOue isi CTY/I.
yupexaeHuil cpen. npod. O6pazoBanus / HO.M. Epoxun. — Mocksa : 2015 — 128 c. - Tekcr :
HEIOCPEACTBEHHBIM.



30

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA3OBATEJbHON JUCITATLIAHBI

Tun oneHoYHBIX

Oomasi/npodeccuonanbLHasi KOMIETEH U Paznen/Tema .
MeponpusITHii
OK 01. BeiOupats crioco0bl peieHus 3a1a4 Tema 1.1-1.7
npoheCCHOHAIBHOMN JEATEILHOCTH Tema 2.1,2.2
MIPUMEHUTENBHO K pa3IN4HbIM KOHTEKCTaM Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 02. Mcmons3oBaTh coBpeMeHHEIE cpeacTBa | Tema 1.2, 1.4, 1.6,
IIOMCKA, aHAJIM3a U UHTEPIIPETALUN 1.7
nHpOpMaIUH, 1 HHPOPMAIOHHEIE Tema 2.1,2.2
TEXHOJOTHUH JJIS BRINOTHEHHS 3a/1a4 Tema 4.1, 4.2
npodhecCrHOHaIbHON AEATEIbHOCTH Tema 5.2-5.4
Tema 6.1 TectupoBanue
Tema 7.1 YcrHEIH ompoc
Tema 8.1 Pemenune pacuéTHbIX 3a1a4
OK 04. Tema 1.7 HaGmonenne 3a xoaom
D dekTHBHO B3anMozIeiicTBOBATH U paborars | Tema 2.1,2.2 BBIITOJIHEHUSA IIPAKTHKO-
B KOJUIEKTUBE U KOMaH/Ie Tema 4.1, 4.2 OPUEHTUPOBAHHBIX 3a]JaHUN
Tema 5.2-5.4 IIpencrarnenue pe3yabTaToB
Tema 6.1 MPAKTHYECKUX U
Tema 7.1 nmabopaTOpPHBIX PaboT
Tewma 8.1 [IpoBeneHne XUMHIECKOTO
OK 07. ConeiicTBOBaTH COXpaHCHHIO Tema 1.7 JKCIIEPUMEHTA
OKpYXKAIOIIEH Cpelpl, pecypcocOepekeHHUIO, Tema 5.1 Brimonaenne
MIPUMEHSATH 3HAHMSI 00 M3MCHEHUH KJIMMaTa, Tema 8.1 KOHTPOJIBHBIX
TIPUHITATIBEI OEPEXKITMBOTO TIPON3BOJICTRA, pabor 1mo
3¢ (eKTHBHO NIEICTBOBATH B UPE3BBIUAWHBIX pazzenam AUCIUTUIAHBL
CUTYaIHsIX OreHKa caMOCTOSITENTEHO
IIK 1.1. BeinoasasTh paboThl 10 MOHTAXY Tema 1.2 BBINTOJIHEHHBIX 3aJaHHAN
3JICKTPOIPOBOIOK BCEX BHUAOB (KpoMe Tema 1.6 3amuTa pemeHus Keic-3aaaq
MIPOBOJIOK BO B3PBIBOOIACHBIX 30HAX) Tema 1.7 (c yaerom Oymymeit
Tema 2.1 npodeCCHOHATBHOMN
Tema 4.1 JIeSITeTbHOCTH )
Tema 7.1 Brinonnenue 3aganuil
Tema 8.1 MIPOMEKYTOUHOHN aTTECTALHH
IIK 1.2. KoHTponupoBaTh Ka4eCcTBO Tema 1.2
BBITIOJTHEHHBIX padoT Tema 1.6
Tema 1.7
Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1
[1K 2.1.BBIONHATE pabOTHI 10 MOHTAXKY Tema 1.2
OCBETUTEINLHOTO 000PYA0BaHUS Tema 1.6
Tema 1.7
Tema 2.1
Tema 4.1

Tema 7.1
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Tema 8.1

[1K 2.2. BeinodaasTh paboThl 10 MOHTAXKY
CHJIOBOTO 000pYIOBaHUS

Tema 1.2
Tema 1.6
Tema 1.7
Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1




