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Paboyast mporpamma y4eOHOM JUCIUTUITMHBI pa3padoTaHa B COOTBETCTBHM ¢ TPeOOBAHUSIMM

beneparpHOTO TOCYJIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CpeIHero
npodeccruoHaibHOTO oOpazoBanmst 1o cnenuanbHocTH CI1023.02.07 Texuuueckoe o6CIyKUBaHUE |
PEMOHT JIBUraTesiei, CHCTeM U arperatoB aBromo0uiei. (yTB. mpukazoM Munucrtepctsa [Ipocsemienus PO
ot 7 nexabpst 2017 r. Ne 1196 (¢ u3mMeHeHUsIMHU U JOTIOJTHEHUAMH OT 1 ceHtssops 2022r)

dbenepalbHOTO  TOCYIapCTBEHHOTO  00pa30oBaTEIBLHOTO  CTaHAapTa CpeaHero  oOImero
obpazoBanus (PI'OC COO);

dbenepanbHON OCHOBHOM 00111€00pa30BaTENBLHOM MIPOTPAMMBI CPETHETO OOIIET0 00pa30BaHUsI.

C ydyerom MeToaMYECKUX PEKOMEHJAIMU M0 pealn3aluu CpelHero oouero oOpa3oBaHUs B
npejenax OCBOSHHs 00pa3oBaTeNbHOM MPOrpaMMBblI CpeIHEro MpOo(hecCHOHAILHOTO 00pa30BaHUS Ha
0a3e oCHOBHOTO 001Iero odopaszoBanus, (muckMo Munnpoceemenus Poccun ot 01.03.2023 Ne 05-592
«O HanpaBlIEHUU PEKOMEHIALNI).

Ha ocHoBe npumepHoii paboueii mporpammsl 0011e00pa3oBaTeIbHON AUCHUIUIUHBI «XHUMUS
e IPpoeCCUOHANIBHBIX 00pa30BaTeNbHBIX OpraHu3anuii (yTB. Ha 3acemanun CoBeTa MO OIEHKE
COJICpKAaHMUS W KadecTBa INMPHMEPHBIX pabodmx TMporpamMm oO0IIeoOpa3oBaTEIFHOTO M COIHAIBHO-
T'YMaHUTApHOTO IMKJIOB CPEIHEro npoecCuoHaIbHOro oopasoBanus, npotokod Ne 14 ot 30 HosOps
2022r.)
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMbBI OBIIIEOBPA3OBATEJIBHOM
JUCIUIIVINHBI «XUMMU S»

1.1. MecTO JTUCUMIVIMHBI B CTPYKTYpPe OCHOBHOII 00pa3oBaTteibHoM nporpammsbl CIIO:
OobmeoOpa3zoBatenbHas  yuyeOHas AUCHUIUIMHA «XUMUS»  SBISIETCSl  00s3aTeIbHOW  YacThIO
0011e00pa30BaTeIbHOTO MHKJIa O00pa30BaTEIbHOM MPOrpaMMbl CPEAHEr0o MPOQPECCHOHATHHOTO
obpaszoBanus mo cnerpanbHocTH CI1O 23.02.07 Texuuveckoe 00CTy>)KMBAaHUE U PEMOHT JBUTATENEH, CHCTEM
" arperaTroB aBTOMOOMIIEHA. .

OobmeoOpa3zoBatenbHas ydeOHas JOUCHUIUIMHA «XUMHUS» U3ydaeTcs Ha 0a30BOM YpOBHE B
0011e00pa3oBaTeIbHOM IMKJIE Y4eOHOro IjlaHa OCHOBHOM 00pa30oBaTeIbHOM IMporpaMMe CPEIHETro
npodeccuoHanbHOro odpazoBanus 1o crenuaabHocTH CI1023.02.07 Texuuveckoe 0OCITyKHBaHUE U

PEMOHT ﬂBHFaTCHCﬁ, CHUCTEM U arperatoB aBTOMOOMIIEH. .

1.2. Hean u niianHupyemMblie pe3yJabTAaTbhbl OCBOEHUS TUCIUIINHbI:

1.2.1. lleau u 3a1a4u AUCUUIIJIMHBI

@opMUPOBAHHE Y CTYACHTOB XHMHYECKOW COCTaBIISIIOIICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa KaK OCHOBBI PUHSTHS PEIICHUH B dKU3HEHHBIX U MPOU3BOICTBEHHBIX CUTYAIIHSIX, OTBETCTBEHHOTO
MIOBE/ICHUS B IPUPOJHOM CpELE.

3agaum M CUMILIHHBI:

chopMUpOBaTh MOHUMAaHKHE 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMHUUECKHUX MPOLECCOB U SBJICHUN
B OKpY)Kaollled cpene, LEIOCTHOM HayyHOW KapTHHBI MHpa, B3aUMOCBSI3M M B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HAYK;

pPa3BUTh YMEHHUsS MPOBOJUTH PACUETHI 0 XUMUYECKUM (DOopMyliaM U ypaBHEHUSM XUMHUECKHX
peakiuil, INIAHUPOBATh U UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

chopMupOBaTh HABBIKA TMPOBEIACHUS XUMUYECKUX HKCICPUMEHTAIBHBIX WCCICIOBAaHUNA C
COOITIOICHIEM TIPaBUII 0E301MacHOTO OOpAIIEeHHs C BEIIECTBAMU | J1a00OpaTOPHBIM 000y IOBaHUEM;

pa3BUTh yYMEHHS aHaJIM3UPOBaTh, OIEHWBAThH, MPOBEPATH HAa JIOCTOBEPHOCTH M 000O0IIATH
nH(GOPMAIIMI0 XUMHUYECKOT0 XapaKTepa U3 pa3ITu4YHbIX HCTOYHUKOB;

chopMUpOBaTh YMEHHUS IPOrHO3UPOBATH IMOCIEACTBUS CBOEH NIEATEIBHOCTH U XUMHUYECKUX
MPUPOHBIX, OBITOBBIX U MTPOU3BOJACTBEHHBIX MPOIIECCOB;

chopMHUPOBATh MOHUMAHUE 3HAYMMOCTH JOCTIKCHUN XUMUYCCKOW HAYKA W TEXHOJOTUH IS
Pa3BUTHS COLMATIBHOM U IPOU3BOJCTBEHHOM cdep.

1.2.2 Tlnanupyemble pe3yJabTaTbl OCBOeHHsI 0011e00pa30BaTeJbHON IUCUMILUIMHBI B
coorBeTcTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
N3ydenne yueOHOM UCIUILTMHBI HATTPABIICHO HA (POPMHUPOBAHNE TUIHOCTHBIX, METATIPEIMETHBIX U
MPEIMETHBIX Pe3yJbTaToOB 00YUYEHHs, a TAaKXkKe HAa (POPMHUPOBAHUE U PA3BUTHE OOIINX KOMIIETEHIIHHA
(OK) u mpodeccuonanbubix komnetenmuii (I1K) mo cnenumansaoctu 23.02.07 Texunueckoe

00cTyXKUBaHUE M PEMOHT JIBUTATENIEH, CUCTEM U arperaroB aBTOMOOHIIEH.

O6mme n Ilnanupyemble pe3yJibTaTbl 00y4eHHUs
npodgeccuoHaIbHbIE
JIMYHOCTHBIE MeTanpeaMeTHble IIpeamerHbie
KOMIIeTeHIIHHI
OKOl. B yacTu TpyaoBoro B yacTu TpynoBoro - BJIaJIeTh CUCTEMOMN
Bribupats criocoosl BOCIIUTAHHSA: BOCIIUTAHMSA: XUMHUYECKUX 3HAaHUH, KOTOpas
pemenu 3aaaq - TOTOBHOCTB K TPYAY, - CIIOCOOHOCTE BKJIIOYACT:
npodeccHoHaTFHON 0CO3HAHHE IICHHOCTU MHULMAPOBAT, OCHOBOHOJ‘[al:aIOHH/Ie MIOHSTHUS
JIeATEeNTbHOCTH MacTepCcTBa, TPYAOII00HE; MIAHUPOBATE 1 (xuMuYecKuit 3J6'ICMCHT, aTom,
MIPUMEHUTEIBFHO K CAMOCTOSTEIbHO BhITOMHs TS | CKTPOHHA 0001104k




Ppas3sIMIHbBIM
KOHTCKCTaM

- TOTOBHOCTH K aKTUBHOM
JIeITCIbHOCTH
TEXHOJIOTHYCCKON B
COLIMAIbHOM
HaHpaBHeHHOCTI/I,

- HHTEpeC K pa3IMIHBIM
chepam
mpodeccHoHaTFHON
JIeSITCIILHOCTH,
Osaanenne
YHHBEPCAJIbHBIMH
YUeOHbIMHU
MO3HABATEIbLHBIMH
eHCTBUSIMH:

a) 0a30BbIe JIOTHYECKHE
aelicTBHSL.

- BHOCHTH KOPPEKTHBEI B
JIEATEILHOCTD, OLICHUBATE
COOTBETCTBHE
Pe3yABTATOB LETLIM,
OLICHUBATH pI/ICKI/I
MHOCIEICTBUN
JIeITCILHOCTH;

- pa3BUBaTh KPeaTUBHOE
MBIIUICHUE NP PCIICHUN
JKU3HEHHBIX TTPOOIeM
0) 6azoBbIE
HCCJIeI0BATEIbCKHE
nelcTBHUA:

- BJIAJIETh HaBBIKAMU
yaebHo-
HCCIICAOBATEIIBCKON 1
MPOEKTHOU JEeSATEIBHOCTH,
HaBBIKAMH Pa3peIIeHUs
npooeMm;

- YMETh IepEHOCUTH
3HAHUS B MI03HABATEIHHYIO
1 IPaKTHYECKyIo 061acTi
JKH3HEACATCIBHOCTH;

- YMETh UHTErpUpOBaTh
3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JIaCTeH;

- BBIIBUT'aTh HOBBIE HJIEH,
mpeJyIarath
OpUTHWHAIBHBIE TIOJXOIBI U
pelIeHus;

- CII0OCOOHOCTE UX
HMCIIOIb30BaHUS B
MO3HABaTEIbHOU U
COLMAJILHOM MpPaKTHKE

JIeATEeIILHOCTD
TEXHOJIOTHYECKON 1
COLUATILHOM
HaTPaBJICHHOCTH;
OsJaenne
YHHBEPCAIBLHBIMHI
Y4eOHbIMH
MO3HABATEILHBIMHI
JeiicTBUSIMH:

a) 0a30BbI€ JJOTHYECKHE
JerdcTBusl;

- CaMOCTOSATEIbHO
(hopMynHpoOBaTh U
aKTyaJ'II/ISI/IpOBaTB
npobieMy, paccMaTpUBaTh
€€ BCECTOpPOHHE;

- YCTaHaBJIMBAaTh
CYIICCTBEHHBIN TPU3HAK
WA OCHOBAHUS IS
CpaBHEHUS, KJIacCU(UKALINN
1 0000111IeHuS;

- OTIIPEACTIATH LENH
JIeATEeIIbHOCTH, 3a/1aBaTh
mapaMeTPhl U KPUTEPUU HX
JIOCTUIKEHUSI,

- BBISIBIIATH
3aKOHOMEPHOCTH U
TIPOTHBOPEYHS B
paccMaTpUBaeMBbIX
SIBJICHUSX;

0) 6a3oBbIE
HCCJIeA0BaTeIbCKHE
aeiicTBHSL:

- BBISBJIATH IPUYAHHO-
CJICACTBCHHBIC CBSA3HU U
aKTyaJIM3UpOBaTh 337134y,
BEIIBUTATh TUTIOTE3Y €€
perIeHusl, HaXOTUTh
apryMEHTHI JIJIs
JI0Ka3aTeIbCTBA CBOMX
YTBEPKIACHUI, 3a1aBaTh
mapaMeTPbl U KPUTEPUU
pelIeHus;

- aHAIM3UPOBATh
HOJ'ly‘-IeHHI)Ie B X01€
peIIeHs 3a1a9u
pe3yAbTaTHI, KPUTHIECKU
OIICHUBATH UX
JIOCTOBEPHOCTB,
MIPOTHO3UPOBATH N3MEHEHHE
B HOBBIX YCJIOBUSX;

aroma, s-, p-, d-3IIeKTPOHHBIE
opOHTaIH aTOMOB, HOH,
MOJICKYJIa, BaJICHTHOCTb,
JIEKTPOOTPHLIATEIBHOCTD,
CTENEeHb OKUCIICHHMS,
XHMHYECKas CBS3b, MOJIb,
MOJISIpHAsl Macca, MOJIIPHbII
00BeM, YTIIepOIHBINA CKEIET,
(yHKIMOHAJIBHAS TpyIIa,
paJuKai, U30Mepus,
N30MEpbI, TOMOJIOTHIECKUH
psizi, TOMOJIOTH,
YTJIEBOJIOPOABI, KUCIOPOI- 1
a30TcoAeprKaIue
COEIMHEHUS], ONOJIOTHIECKH
aKTHBHBIC BELIECTBA
(yrmeBoibI, XUPEL, OCTIKH),
MOHOMED, TOJINMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COE/IMHEHUS,
KpHCTaJUTNYECKas PEIIeTKa,
THITBI XUMHUYECKUX PEaKIUH
(OKUCIUTENBHO-
BOCCTaHOBHTEIIBHBIE, IK30-H
SHIOTEPMHUECKHE, PEAKLIUN
HOHHOTO 00MeHa), pacTBOD,
SIIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI,
IIEKTPOIIUTHYECKAS
JVMCCOLUAINS, OKHCIINTENb,
BOCCTaHOBHTEIb, CKOPOCTh
XUMHUYECKON pEeaKLyH,
XHMHYECKOE PaBHOBECHE),
TEOPHUH U 3aKOHBI (TECOPUS
XUMHYECKOTO CTPOCHUS
Oprann4eckux BeuiecTs A.M.
Bytneposa, Teopus
NIEKTPOIUTHIECKOM
JMCCOIMALINY,
nepuoanveckuit 3axkon .M.
MenieneeBa, 3aK0H
COXpaHEHHS MacCHl),
3aKOHOMEPHOCTH,
CHMBOJIMUECKUH SI3BIK XUMUH,
(haKTOJIOTHUECKHE CBEACHHS O
CBOMCTBAX, COCTaBe,
MIOJTy4eHAN M 0€3011acHOM
HCIIOJIb30BAHUU BaKHEHIINX
HEOPraHW4eCcKHX U
OpPraHUYeCKUX BELIECTB B
OBITY U TIPAKTHIECKON
JeATeNIbHOCTH YelIOBEKa,;

- YMETb BBIABISATH
XapaKTepHbIC IPU3HAKU U
B3aUMOCBSI3b N3y4YCHHBIX
MOHSATUH, IPUMEHSTH
COOTBETCTBYIOIINE TTOHSATHS
IIPY OMUCAHUU CTPOCHUS U
CBOWCTB HEOPraHMYECKUX 1
OpraHMYeCcKUX BELICCTB M UX
TIPEBPAIICHHH; BBIBIISATH
B3aUMOCBSI3b XUMHUUECKHX
3HAaHUH C HOHATUSAMH U
MIPEACTABICHUSIMH IPYTUX




€CTeCTBEHHOHAYIHBIX
MPEMETOB;

- YMETh UCIIOIh30BaTh
HaMMEHOBAHUSI XUMUYECKUX
COEIMHEHUN
MEXIYHAPOIHOTO COI03a
TEOPETUYECKOH U
NPUKJIAJHON XUMUU U
TpUBUAJIbHBIC HA3BAHUS
BAXXHEHIIMX BELIECTB
(3THIICH, alleTHIICH,
rMiepuH, GeHo,
(dbopManpaeTua, yKCycHas
KHCJIOTA, IIMLUH, YTapHbIHA
ra3s, yriIeKUCIbIN ras,
aMMHUaK, raieHast U3BecCTb,
HeramieHas U3BeCTh,
MMUTHEBAsI COJIA U APYTHX),
COCTaBJIATH (POPMYIIBI
HEOPraHUIeCKUX U
OpraHn4eCKuX BEIIECTB,
YpaBHEHHS XUMHYECKUX
peaxIuii, 00BSICHATE MX
CMBICIT; IOITBEP)KIaTh
XapaKTepHbIE XUMUUECKHE
CBOICTBa BEIIECTB
COOTBETCTBYIOITUMH
SKCIIEPUMEHTAMH U 3aIUCIMU
YPaBHEHUH XMMUYECKHUX
peakuuii;

- YMETh yCTaHABINBATh
MIPUHAATIC)KHOCTh U3yUEHHBIX
HCOPraHn4eCKux u
OpPTaHUYECKUX BEIIECTB K
OTIpeJIeNICHHBIM KJIaccaM U
rpynmnam CO€JUHEHUH,
XapaKTepU30BaTh UX COCTAB U
Ba)KHEHIITE CBOMCTBA,
ONPEIENIATH BUJIBI
XUMHUYECKUX CBS3EU
(KoBasIleHTHAs, HOHHAS,
MeTaJlInyecKas,
BOJIOPOIHAS), THITBI
KPUCTAITUYECKUX PELIETOK
BEIIECTB; KIacCH(PHUINPOBATH
XUMHIYECKHE PEaKIUH;

- chopMupoBaTh
TIPEICTaBICHAS: O
XUMHUYECKOU COCTaBIIAIOIIEH
€CTECTBEHHOHAYYHOI
KapTUHBI MUPA, POJTU XUMUHU
B MO3HAHUU SBJICHUMN
MIPUPOJIBL, B POPMUPOBAHHUH
MBIIUICHUS U KYJIbTYPHI
JTUYIHOCTH, €
(GYHKIIMOHATBHOU
TPaMOTHOCTH, HEOOXOAUMOM
JUTSL pEIICHUS] TPAKTUYECKUX
3a1a49 ¥ SKOJIOTUIECKU
000CHOBAaHHOTO OTHOIIICHUSI K
CBOEMY 3/IOPOBBIO U
MIPUPOTHOH CpENE;

- YMETb IIPOBOJAUTEL PACYECThI
0 XUMHYECKUM (hopMyiiaM U
YpaBHEHUSAM XUMHUYECKHUX




peakuuii ¢ UCHOJIB30BaHUEM
(U3NYECKUX BEITHYHH,
XapaKTePU3YIOIIUX BEIIeCTBA
C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0bemMa (HopMaJibHbIe
YCIIOBHS) Ta30B, KOJMYECTBA
BEIIECTBA; UCIOJIh30BATh
CHCTEMHBIC XUMHIUECKHE
3HAHUS JIJISI IPUHSTHS
pelieHni B KOHKPETHBIX
JKU3HCHHBIX CHTYaIUsIX,
CBA3aHHBIX C BCIIIECTBAMU U
WX IPUMCHCHHEM

OK 02.
Hcnonp3oBaTh
COBpPEMEHHBIC
CpeICTBA TIOKCKA,
aHanM3a u
HHTEPIIpETaluu
nHpOpMAIUU U
HHPOPMAIMOHHBIE
TEXHOJIOTUH TSI
BBIMOJTHEHUS 337124
npodeccHoHaTBEHOU
JeATeIbHOCTH

B o61acTn nenHocTu
HAYYHOT'O MO3HAHMA:

- chopmMupoBaHHOCTH
MHPOBO33pEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY yYPOBHIO
Pa3BUTHA HAYKU U
00IIeCTBEHHON MPAKTHKH,
OCHOBaHHOTO Ha JMaJore
KYJIBTYD,
CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MecTa
B MOJIMKYJABTYPHOM MUDE;
- 0CO3HAHHUE [[EHHOCTH
HayYHOU JESATEIHHOCTH,
Osianenne
YHHBepcaJbHbIMH
Y4eOHbIMHU
N03HABaTEJILHBIMU
eHCTBUSIMH

B) padoTta ¢
uHpopmanueii:

- OIICHUBATh
JOCTOBEPHOCTH,
JIETUTUMHOCTh
uHpOpMaIH, ee
COOTBETCTBHE MPABOBBIM 1
MOPAJIBHO-2TUYCCKUM
HOpMawm;

- BJ1aICTh HaBbIKaMH
paclo3HaBaHMS U 3aIIUTHI
nHpOpMaIHHy,
nH(pOPMAIIMOHHOM
6€301acHOCTH JINYHOCTH,

B o0JacTH IEeHHOCTH
HAYYHOT'0 MO3HAHMA:

- COBEPIICHCTBOBAHUE
SI3BIKOBOM M UMTATEIbCKOM
KyJIbTYpHI KaK CPEJCTBa
B3aMMO/JICHCTBUS MEXIY
JIIOJIBMH Y TIO3HAHUSI MUPa;
- TOTOBHOCTb OCYILIECTBIIATh
MIPOEKTHYIO U
HCCIIE0BATEIbCKYIO
JIeATEIbHOCTD
UHAWBUYAJIBHO U B TPYIIIE;
OBunanenne
YHHBEPCAJIbHBIMHA
YueOHbIMH
NMO3HABaTeJIbHBIMHI
JeHCTBUSIMHU:

B) padoTa ¢
uHpopmanueii:

- BIIaJICTh HABBIKAMH
NoJyueHus: tHGOopMaLiy 13
HUCTOYHUKOB Pa3HBIX TUIOB,
CaMOCTOSITEIIEHO
OCYILIECTBJIATh TOUCK,
aHallu3, CUCTEMATU3alUI0 U
MHTEPIIPETALNIO
MHQOPMAIIMHU Pa3TUUHBIX
BUJOB U (OpM
MIPECTABICHUS;

- CO3/1aBaTh TEKCTHI B
pa3IUUHBIX (hopMaTax ¢
Y4ETOM Ha3HAYCHUS
UH(OPMAIIUH U 11eIEeBOH
ayJMTOPHH, BEIOMpast
ONTUMAITBHYIO (OpMY
MpeJCTaBICHUS U
BU3YyaJIN3alUHN;

- UCTIOJIB30BATh CPEICTBA
WH()OPMAIMOHHBIX U
KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH B PELIEHUH
KOTHUTHBHBIX,
KOMMYHHUKaTUBHBIX 1
OpraHM3alMOHHBIX 3a4a4 C
coOmroieHreM TpeOOBaHMIH
SPrOHOMUKH, TEXHUKH
6e3011acHOCTH, THTHEHBI,
pecypcocOepexeHus,

- YMETb TUTAHUPOBATH U
BBITNOJIHATL XUMHUYECKHHN
SKCIEPUMEHT (TIPEBPAIICHUS
OpPraHMYeCKUX BEUIECTB IPH
HarpeBaHWH, MOIy9IeHHE
STHJIEHA U U3YYEHHE €TO
CBOMCTB, KAUECTBECHHBIC
PEaKIUK Ha aTbJCTH/IbI,
KpaxMall, YKCYCHYIO KHCIIOTY;
JIeHaTypanus OEIKOB MPH
HarpeBaHHH, IBETHbIC
peakiy OeNKoB; IPOBOJUTH
peakLuy HOHHOTO 0OMeHa,
OIIPENEIISATh CPelly BOJHBIX
pacTBOpOB, KAYECTBEHHBIE
peakuuu Ha cyibdat-,
KapOOHAT- M XJIIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHMS; pelarThb
9KCTIEPUMEHTAIIbHBIE 3aa41
no Temam "Metasibl" U
"Hemeramns") B
COOTBETCTBHUH C NTPABWIIAMH
TEXHHUKU 0€30MacHOCTH IPH
oOpamieHny ¢ BeIeCTBaMH U
11a00paToOpHBIM
o6opymoBaHueM;
MIPEACTABIATD PE3YIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTA
B (hopMe 3anmcH ypaBHEHUH
COOTBETCTBYIOIIUX PEAKLUN U
(hopMynHpOBaTH BBEIBOBI Ha
OCHOBE 3THX PE3YJIbTAaTOB;

- YMETb aHATU3HPOBATh
XUMHYECKYIO HH(POPMAIIHIO,
HOJy4aeMyIo U3 pa3sHbIX
HCTOYHHUKOB (CPEICTB
MaccoBOM MH(pOPMAIHH, CETh
WnTepHer u npyrue);

- BJIAJIETh OCHOBHBIMHU
METOAaMH HaAyJYHOTO
MTO3HaHUS BEIECTB U
XUMHYECKUX SBICHUH
(HabmoieHre, M3MEpEHIe,
9KCIIEPHUMEHT,
MOJICTHPOBAHHE);

- YMETh NPOBOAUTH PACUETHI
110 XMMHYECKUM (HOpMyTIaM U
ypaBHEHHUSM XUMHYECKUX
peakiuii ¢ UCIOIB30BAHUEM
(U3MUECKNX BEJIUYNH,
XapaKTepU3yIOLINX BEleCTBa
C KOJIMYECTBEHHOM CTOPOHBI:




MIPaBOBBIX U ATHYECKUX
HOPM, HOpPM

Macchl, o0bemMa (HopMaIbHBIe
YCJIOBUS) Ta30B, KOJIHYECTBA

HH@OpMaHHOHHOﬁ BEIIECTBA, UCIIOJB30BATH
6€30MaCHOCTH; CHCTEMHBIE XHMUYECKHE
3HaHUS JJIsl TIPUHSITUS
peneHnit B KOHKPETHBIX
YKM3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C BELIECTBAMU H
UX IPUMEHEHHEM
OK 04. - TOTOBHOCTb K Ogunanenne - YMETh IUIaHUPOBATh U
9(1)(1)6KTI/IBHO caMOpa3BUTHIO, YHUBepPCaAJIbHBIMH BBIIIOJIHATE XUMHUYECKUN
B3aNMOJICHCTBOBATh CaMOCTOSTEIILHOCTH H KOMMYHHKATHBHBIMH 9KCTIEPUMEHT (IIpEeBpaILCHHS
u paboTtaTh B CaMOOIPE/IEIICHHIO; NeiiCTBHSIMH: OpraHMYeCKUX BELIECTB IPH
KOJIIGKTUBE U -OBJIaICHHE HaBBIKAMHU 6) coBMecTHAst HarpeBaHWH, MOJIydIeHHE
KOMaH/Ie y4eOHO- 3 1eSATEILHOCTD: STHIICHA U M3Y4CHHE Cro
HCCIIE0BATEIbCKOM, CBOMCTB, KAUECTBCHHBIE
. . | - IpUHUMATH LEeNn
MIPOEKTHON M COIIMATBHON N peaKuK Ha albJeTHIbI,
JeATEbHOCTH; COBMECTHOH ICATENRHOCTH, KpaxmaJl, yKCyCHYIO KHCIIOTY;
Osjagenne OpraHH3OBBIBATE 1 . JICHaTypanus OCJIKOB MpH
YHUBEPCATbHLIMA KOOPAMHHUPOBATE ACUCTBUA | yarpepanuu, HBETHBIE
KOMMYHHKATHBHBIMH 10 €€ NOCTHKCHHUIO: peakiuy OEIKOB; MPOBOJHTh
AeficTBUAMM: COCTAaBIISATD IUIAH JICUCTBUY, | peakuuu HOHHOrO 0OMeHa,
0) coBMecTHas pacnpesiensiTh POt C OTIPENETSATh CPely BOJHBIX
HesiTeJIbHOCTD! Y4eTOM MHEHHH yJaCTHUKOB | PaCTBOPOB, KAUECTBEHHEIE
- IOHUMATh U oﬁcyx(ﬂan, pe3yJIbTaThI p€aknuun Ha CyHbd)aT-,
UCIIOJIb30BATh COBMECTHOI1 paGOThI; KapOOHaT- ¥ XJIOPUA-aHUOHBI,
MpeHMyILeCTBa - KOOPAMHHPOBATH U Ha KaTHOH aMMOHHUSI; peliaTh
KOMAHIHOH M BBINOHATH PAGOTY B SKCHepI/IMG‘:’HTaHBHHe"Ba,Z[a‘II/I
WHUBUIyaJIbHOH paboThI; JCHIOBHSX PEATTHHOTO, £[0 TeMaMm I\/I"GTEU'IJ'ILI u
- OCYIIECTBIISATH Hemeramier") B
BUPTYaJILHOTO U
MTO3UTUBHOE COOTBETCTBUH C IPABUIIAMH
CTpaTern4ecKoe KOM6HHHPM OBAHHOTO TEXHUKH 0€30TI1aCHOCTH NPH
TIOBEZICHHE B PA3INYHBIX B3aMMONCUCTBHAL, oOpalleHny ¢ BeIeCTBAMH 1
CHTYAIUSIX, TIPOSIBIISATH Osnanenne 11260 paTOPHBIM
TBOPYECTBO U YHHBEpPCAJIbLHBIMH 000pyIOBaHUEM;
BOOOpakeHue, ObITh pEeryasiTiBHbIMH MPCACTABIISAThL PE3YIbTAThI
MHHUIUATHBHBIM AeiiCTBHSIMM: XMMHYECKOTO SKCIIEPUMEHTA
Osaanenne I') NPUHSATHE cedsl U B (hopMe 3ammcu ypaBHEHMIA
YHHBepCcaJbHbIMH APYTHX JI07eii: COOTBETCTBYIOIIUX peakuuii u
peryJsiTHBHbIMH - IPMHAMATH MOTHBBI 1 (opMyIHpOBaTH BBIBO/IBI HA
JAeCTBHSIMM: apryMeHTBI IPYTHX JTojeit OCHOBE 3THX Pe3yJIbTaTOB
r) NpHHSITHE cedst m TIpM aHANU3€ PE3yIbTaToB
APYTHX JXOEH: JIeATeNIbHOCTH;
- IPU3HABATh CBOE MPABO
U TIpaBo JIPYrHX JIOJEH Ha
OIINOKH;
- pa3BHBaTh CIIOCOOHOCTD
HOHUMATh MHUP C TIO3ULIMU
JPYTrOTo 4eJI0BeKa,
OK 07. B obaactu B o6aactu - chopmupoBath
COHeﬁCTBOBaTL IKOJOTHYECKOro IKOJIOTHYECKOIro MpCaACTaBJICHUA: O
COXPaHECHUIO BOCIIMTAHUA: BOCIIUTAHMS: XUMHUYECKON COCTaBIISAIOUIECH
OKpyXKarolel cpenpl, | - chopMUPOBAHHOCTD - IUTAHUPOBAHHUE 1 €CTECTBEHHOHAYYHOM
pecypcocOepeKeHHI0, | SKOJIOTMYECKOH KyIbTYpBbI, KapTHHBI MUPA, PO XHUMHUH

MIPUMEHSTh 3HAHUS
00 M3MEHEHUHN
KJIMMAaTa, TPUHIHITBI
OCpEIKITUBOTO
MIPOHM3BOJICTBA,

3¢ deKTuBHO
JICCTBOBATH B
Ype3BBIYANHBIX
CI/ITyaI_H/IS[X

ITOHUMAaHUE BIUSHUS
COLIMAIBHO-
SKOHOMUYECKIX
MIPOIIECCOB HA COCTOSHHE
NIPUPOJHON U COLUATBHON
Cpefibl, 0CO3HaHUE
ro0anbHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeM;
- pacuMpeHue omnbITa
JEeATETbHOCTH

OCYILIECTBIICHHE IEUCTBUH B
OKpYyXKarollen cpene Ha
OCHOBE 3HaHHS 1ecH
YCTOWYMBOTO Pa3BUTHS
YEJI0BEYECTRA;

AaKTUBHOE HETIPUSTHE
JIECTBUM, IPUHOCSLLUX
Bpel OKpYyXalolien cpese;
- YMEHHE NMPOTrHO3UPOBAThH
HeOJIaronpHUsSTHEIC
9KOJIOTHYECKHUE

B [TO3HAHUU SIBIICHUMA
TIPUPOJIBI, B GOPMUPOBAHUHT
MBIIUICHUS U KYIbTYPHI
JIAYHOCTH, €€
(yHKINOHATHHOM
rPaMOTHOCTH, HEOOXOAUMOMH
JUTSL PEIICHUS PaKTHIECKUX
3a/1a4 ¥ SKOJIOTHICCKU
000CHOBAaHHOTO OTHOIIICHUS K
CBOEMY 3JIOPOBBIO U
MIPUPOJIHOM Cpelie;




JKOJIOTHYECKOMN
HaIlpaBJICHHOCTH;

- OBJIaJICHNE HAaBBIKAMH
y4eOHo-
HCCIIEIOBATCIBCKOM,
MPOEKTHON U COMAIBHON
JIeITCILHOCTH;

MOCICACTBHUS
MpeATPUHIMAESMBIX
JIeCTBUH, peA0TBpaIlaTh
UX;

- YMETh COOIIFOIaTh TIpaBUiIa
9KOJIOTUYECKU
L[eNIECO00Pa3HOTO MOBEACHHS
B OBITY ¥ TPYZIOBOM
JCATCIIBHOCTH B LICIIAX
COXpaHEHHUs CBOETO 3[0POBbS
U OKPY’KaOLLEeH IPUPOJIHOMN
Cpelbl; YUUTBIBATH ONACHOCTb
BO3/JEHCTBUS HA KUBbIE
OPTraHU3MBI OIIPEIENIEHHBIX
BELIECTB, TOHMMAs CMBICII
MoKa3aTens npeieabHON
JOITyCTUMON KOHLIEHTpaluU

IIK 3.3
AHanmu3upoBaTh
Pe3yABTATHI
JIeATEeITLHOCTH
KOJIJIEKTHBA
HCIOJIHUTEIICH

- TOTOBHOCTH K
CaMOCTOSATENILHOCTH H
CaMOKOHTPOJIIO;
-OBJIaICHHE HaBBIKAMHU
COLIMAJILHOM
JeSITeIbHOCTH;

- HCTIOJIB30BATh
MIPEUMYIIECTBA
KOMaH/IHOW paboThI;

- OCYLIECTBIISTH
MIO3UTUBHOE
CTpaTeru4ecKoe
MIOBEZICHNE B PA3INIHBIX
CHUTYaIHAX,

- OBITh MHUIIMATHBHBIM

- IPU3HABATh CBOE MPABO
U [IpaBo APYTUX JIIOJAEH Ha
OIINOKH;

- pa3BHBaTh CHOCOOHOCTH
MIOHUMAaTh MHP C MO3ULUH
JpYroro 4eyoBeKa;

- IOHUMATh [ENH
COBMECTHOM JICSATCIIFHOCTH,
OpTraHrU30BbIBATH U
KOOpAWHUPOBATH JCUCTBUSL
0 €€ TIOCTHKCHUIO:

- COCTaBJIATH IIJIaH
IEeUCTBUI

- 00CyXKIaTh pe3yabTaThl
COBMECTHOH paboThI;

- KOOPAUHUPOBATH U
BBITIOJIHATE PabOTy B
YCIIOBUSIX peajibHOTO,
BHPTYaJIbHOTO U
KOMOWHUPOBAHHOTO
B3aWMO/ICHCTBHSI;

- IPUHUMATh MOTUBHI U
apryMEHTHI APYTUX JTIOACH
NIPU aHAJIM3e Pe3yJIbTaTOB
JIeSITeTHHOCTH;

- yMETh [UIAHUPOBATD U
BBITNOJIHATL XUMHUYECKHHN
9KCIIEPHUMEHT B COOTBETCTBHHU
C MpaBUJIAMH TEXHUKH
0€30MaCHOCTH TIpH
00palIieHNH ¢ BEIIECTBAMU U
1ab0paTOPHBIM
000pyIOBaHUEM;

- IPEACTABIIATD PE3YIbTAThI
XUMHYECKOTO IKCIEPHMEHTA
B (hopMe 3amncH paBHCHHI
peakuuii ¥ GOpPMYyIUPOBATH
BBIBOJIbI HA OCHOBE 3THX
pe3yNbTaToB;

- OLICHUBATH NPABUIEHOCTb
BBITIOJTHEHUSI AKCIICPHMEHTA
COTJIACHO MHCTPYKLIUH;

- aHANN3UPOBATH PE3YIIBTATHI
JesATENbHOCTH YYaCTHUKOB
9KCIIEPHMEHTA




2. CTPYKTYPA U COAEP)KAHUE OBIIEOBPA3OBATEJIBHOM JUCIUAIIIWHBI

2.1. O6beM JUCHUIINHBI U BU/bI Y4e0OHOIl padoThI

Bun yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTebHOI MPOrpaMMbl AUCHUTINHBI 78
OcHoBHOe cofep:kaHue 76
Jlekumi 43
NpPaKTHYeCKUe 3aHATHSA 35
ITpomexyTounas arrecranus (AnddepeHIMPOBAHHBII 3a4eT) 2
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2.2. TemaTu4eckuii IVIaH U co/iepkaHue 001e00pPa30BaTe/IbHON Y4eOHOM IMCUNIIHHBI « XMMHS»

HaumMmeHoBaHue
pa3esioB H TeM

Conep:xanne yue0HOro MaTepuajia (OCHOBHOE H NPO(ecCHOHATBHO-OPHMEHTHPOBAHHOE),
JadopaTopHble U NPAKTHYECKHE 3AaHATUS, IPUKJIATHON MOAY/Ib (IIPU HAJIMYMH)

Oo0nem
4acoB

Dopmupyembie
KOMIIeTeHM U

1

2

4

OCHOBHOE COAEPKAHUE

76

Pa3nen 1. OcHOBBI CTPOEHUSI BellleCTBA

Tema 1.1.

CTpoeHue aTOMOB XUMHUYECKUX
3JIeMEHTOB U MPHUpPoOJA
XHMHYECKOi CBSI3H

Conep:xanue yyeOHoro marepuana: CoBpeMeHHas Mojeb CTpoeHUs aToMa. CHUMBOJIMYECKUN SI3BIK XUMHUU.
XUMHUECKHUIT 37IeMEHT. DIeKTpOHHAs KOHpUTryparust aroma. Kiaccupukarms XuMHIeCKuX 3JIeMEeHTOB (s-, P-, d-
JJIEMEHTHI). BaneHTHbIe ANeKTpOHBI.  BaneHTHOCTb.  DJEKTpOHHAas TNPHPOAAa  XWMHUYECKOH  CBSI3H.
ONEeKTPOOTPUIIATETIFHOCTD. BRI XUMHUYECKOH CBA3M (KOBaJICHTHAS, HOHHASI, METAJUINYEeCKas, BOJOPOIHAs) U
Croco0bI ee 00pa3oBaHusL. Vcronb30BaHNe XUMUYECKOW CHMBOJIMKY M Ha3BaHUI COSMHEHHH 110 HOMEHKIIAType
MEX/IYHApOJHOTO COK03a TEOPETHUECKOW M MPUKIAAHON XMMUU U TPUBUAIBHBIX Ha3BaHUU ISl COCTaBIICHMS
XAMHYECKHX (OPMYNI JBYXaTOMHBIX COCHNWHEHHH (OKCHAOB, CYynb(OHUAOB, THAPWUAOB W T.II.) WU APYIHX
HEOPraHUYECKUX COCANHEHNH OT/EIIbHBIX KIIAaCCOB.

YcTaHOBJIEHHE CBS3M MEXKIY CTPOCHHEM aTOMOB XMMHYECKHX 3JEMEHTOB W TEPHOAMYECKHM H3MEHEHHEM
CBOWCTB XUMHUYECKHX DJIEMEHTOB M MX COCJMHEHHI B COOTBETCTBHUH C roJioxkeHneM B Ilepuonuueckoii cucreme

OK 01,

TeopeTnueckue 3aHATH:

N

Bxomuo#t koHTponmb. CoBpeMEeHHass MOJENb CTpPOeHUs aroma. Kiaccupukamuss XUMHYIECKUX
3JIEMEHTOB.
Bupl XuMIuecKoi cBs3H U criocoObl €€ 00pa3oBaHusl

Tema 1.2.
Ilepuoaunyeckuii 3aK0H u
Tadmua .. MenneseeBa

Conep:xanue yyedHoro marepuana: Ilepuoguueckas cucrema xumuueckux snemeHtoB JI.M. Menneneesa.
Omsuueckuii cmpicn [lepnommueckoro 3akona .M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB
XMUMHYECKUX JJIEMEHTOB, 00pa3yeMbIX MMM IPOCTBIX M CIIOXKHBIX BEIIECTB B COOTBETCTBHM C TOJIOKEHHEM
XUMu4eckoro snemeHta B Ilepuonmueckoil cucreMe. MHpPOBO33peHUYECKOE W HAydHOE 3HA4YEHUE
ITepuoanueckoro 3axoHa .M. MenpneneeBa. Ilpornossr .M. MengeneeBa. OTKpbITHE HOBBIX XHMHUYECKUX
AJIEMEHTOB. XapaKTePUCTHKA XUMHYECKUX ODJIEMEHTOB (MeTaulMueckue / HeMeTaJUIMuecKue CBOMCTBa,
ANEKTPOOTPHUIIATEIFHOCTh XMUMHYECKHX OJJIEMEHTOB B COOTBETCTBHH C HUX DJICKTPOHHBIM CTPOCHHEM U
MOJIOXKEHHUEM B IEPHOANYECKON cucTeMe xumudeckux aementoB .M. Menneneena

OK 01,
OK 02

TeopeanecKne 3AHATHUA:

N

Tlepuoinueckuii 3aK0H U IEpUOIMUEcKas cuctemMa XuMmuieckux anemeHtoB JI.M. Meneneena.

Pa3nen 2. Xumuyeckne peakuuu

Tema 2.1.
Tunbl XHMAYECKUX PeaKIuii

Conep:xanue yueOHoro marepuasna: Knaccupukaus 1 THIIBI XUMHYECKUX PeaKLuii ¢
y4acCTHEM HEOPraHUYeCKHX BelecTB. COCTaBICHUE YPAaBHEHUN PEAKIUNA COCTUHEHUS,
Ppa3ioKCHUA, 3aMCIUICHUA, O6MCHa, B T.4. peaKuHﬁ TOpCHUA, OKHUCIICHUA-BOCCTAHOBJICHHU.
YpaBHEHUS OKUCICHUSI-BOCCTaHOBIEHUS. CTerneHb OKuciaeHus. OKUCIUTENb U
BoccTaHoBUTEb. COCTaBIeHUE U YPaBHUBAHNUEC OKHUCJIIMTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ

OK 01,
OK 02
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HaunMeHoBaHHe
pa3nesioB U TeM

Coaepxxanue yueOHOro MaTepuaJia (0CHOBHOe U POo(deccHOHATbHO-OPHEHTHPOBaHHOE),
JadopaTopHble U NPAKTHYECKHE 3AaHATUS, IPUKJIATHON MOAYJIb (IIPU HAJMYMH)

Oo0neMm
4acoB

DopmupyemMbie
KOMIIeTeHM U

METOJIOM 3JIEKTPOHHOr0 6ananca. OKUCIUTENbHO-BOCCTAHOBUTEINILHBIE PEAKLIUH B IIPUPOIE,
IPOM3BOJICTBEHHBIX MIPOLIECCAX M )KU3HEACATEIBLHOCTH Oprann3MoB. KonndyecTBeHHbIC
OTHOIIEHUS B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U pacCUCThI 110
ypaBHEHHUSIM XUMHUYECKHX peakuuii. Mosb Kak eMHHIa KOJINYeCcTBa BemiecTBa. MossipHast
Macca. 3aKOHBI COXpaHEHHSI MacChl ¥ DHEPTruu. 3aKoH ABorapo. MoJsipHbIii 00bEM ra3oB.
OTHOCHTeNbHAS IUIOTHOCTD I'a30B. PacueTsl 10 ypaBHEHUSIM XMMHUYECKUX PEAKLUH C
HCIIOJIb30BAaHUEM MacChl, 00beMa (HOpMAJIbHBIE YCIIOBHS) ra30B, KOJMYECTBA BEIIECTBA

Teopeanecmle 3aHATUA:

THIBl XUMUYECKUX peaKuHﬁ C Y4aCTUCM HCOPIraHNYCCKUX BCIIICCTB. OKHCINTEIIHHO -
BOCCTaHOBUTCIIbHBIC PECAKIINN
OCHOBHBIC KOJTMYECTBECHHBIC 3aKOHBI B XUMUH 1 PAaCYCThI 110 YPABHCHUAM XUMHNYCCKUX pCaKI_II/Iﬁ

Tema 2.2.
DJIeKTPOTUTHYECKAS
AUCCOIUANUA U HOHHBIH
o0MeH

Coaep:xanue yueOHOro marepuajia: Teopust 3JI€KTPOIUTHUECKON Tucconuanuu. oHbl.
DONEeKTPOIUTHI, HEINEKTPOIUTHI. Peakiu nonHoro oomena. CoctaBieHHue peakiiuii HOHHOTO
oOMeHa IIyTEM COCTABJICHHUA UX ITOJHBIX U COKPAILICHHBIX HOHHBIX ypaBHeHHfI. Kucnorno-
OCHOBHBIE peaKIMK. 3aJaHusl HA COCTABJICHNE NOHHBIX PEaKIUil

OK 01,
OK 04
K 3.3

TeopeTuqeclme 3aHATHUA:

Teopus J1EKTPOIUTUYECKON Auccolauu. JJucconuanus KUciaoT, OCHOBaHUH, COJIer
Peakrum moHHOTO 0OMEHA. Y CIIOBHS TEUSHHS PEaKIINii HOHHOTO 0OMEHa 710 KOHIIA.

IlpakTH4yeckne 3aHATUSA:

IIpakTuyeckas padora Nel OOMeHHBIE peaKIMU B PACTBOPAX 3JIEKTPOJIUTOB

MpaxTHyeckast padora Ne2. BBomHBII HHCTPYKTaX 10 TEXHUKE O€30MIaCHOCTH. DIIEKTPOIUTHYECKAs
JHCCOLUALUS

IpakTuyeckas padora Ne3 HeoOpartumele peakiyu, MPOTEKAIONIME B pACTBOPAX JIEKTPOIUTOB

NN W[N] W

Paznen 3. PacTBopbl

Tema 3.1.
IHonsiTHe 0 pacTBoOpax

Conepxanue y4deOHOro marepuaja: PacTBopeHue kak (PU3MKO-XMMHUYECKH TMpoIiecc.
PactBopel. CrnocoObl TIPUTOTOBJICHHS pacTBOpoB. PactBopumocTs. MaccoBas moms
pPacTBOPCHHOT'O BCIICCTBA. CMBICH IMOKa3aTeas MMpeaAcCiibHO IlOHyCTI/IMOﬁ KOHIOCHTpAalIUX U Cro
HCIIOJIb30BAaHUE B OLIEHKE IKOJIOTHMUECKOM 0€30M1acHOCTH.

[IpaBuna sKomoruyecku 1eaecoo0pa3sHOro MOBEACHUs B OBITY U TPYAOBOM JEATEIBHOCTH B
HEeISIX COXPAHEHHS CBOEro 3JI0pOBbS U OKpPYXKAroIIeW MPUPOAHON CpeJlbl; OMacHOCThb
BOSI[GﬁCTBHSI Ha JXUBBIC OPraHU3MBbI OMMPCACIICHHBIX BCIICCTB.

OK 01,
OK 02
OK 07
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HaunMeHoBaHHe
pa3nesioB U TeM

Coaepxxanue yueOHOro MaTepuaJia (0CHOBHOe U POo(deccHOHATbHO-OPHEHTHPOBaHHOE),
JadopaTopHble U NPAKTHYECKHE 3AaHATUS, IPUKJIATHON MOAYJIb (IIPU HAJMYMH)

Oo0neMm
4acoB

DopmupyemMbie
KOMIIeTeHM U

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX 3a;[aHm”1 Ha paCTBOPELI, UCIIOJIL3YCMBIC B
OBITOBOM U HpOHSBOI{CTBCHHOﬁ ACATCIIBHOCTH YCJIOBCKA

TeopeTnueckue 3aHATHS:

PactBops! 1 ux kinaccudukarusa. PactBopuMocts. MaccoBas 1011 paCTBOPEHHOTO BEIIECTRA.

Tema 3.2.

Coaepxxanue yuyeOHOro marepuana: [Ipurorosinenue pacTBOpoB 3aJaHHON (MaccoBol, %)
KOHIIEHTPALUH (C TPAaKTHKO-OPUEHTUPOBAHHBIMH BOIIPOCAMH) M OTIPEIEIICHHE CPE/IbI BOIHBIX
pacTBOpoB. Perienne 3aa4 Ha IPUTOTOBJIEHUE PACTBOPOB

HccnenoBanue cBOiCTB
pacTBOpoB

IIpakTnuyeckas padora:

MpakTuyeckas padoraNed. [IpuroroBnenne pacTBOPOB 3a1aHHON (MaccoBoO, %)
KoHIIeHTpaluu. OnpeiesieHne cpeibl BOJHBIX PACTBOPOB.

OK 01
OK 04
K 3.3

Pasnen 4. CTpoeHue u cBoiicTBa

HCOPraHn4e€CKuXx BeUIeCTB

Tema 4.1.
Kaacenpuxanmus,
HOMEHKJIATypa M CTpOeHHne
HEOPraHu4ecKMX BellecTB

Coaepxxanue yueOHoro marepuadna: [Ipenmer Heoprannueckoit xumuu. Knaccudukanus
HEOpraHU4YeCKUX BelecTs. [IpocThie u cinoxHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX
BELIECTB (OKCUIbI, THIPOKCHUIBI, KUCIOTHI, COJIN). B3auMOCBsI3b HEOPraHMUECKUX BEILIECTB.
ArperaTtHble cOCTOsIHUS BellecTBa. Kpucrannmudeckue 1 aMop@HbIe BelecTBa. THIIbI
KPUCTAJIIMYECKHUX PELIETOK (aATOMHAsA, MOJIEKYJIIpHAs, HOHHAs, METAJUINYECKas ).
3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT TUMA KPUCTATUINYECKOHN pEIeTKH.
3aBUCUMOCTh XUMUYECKOM aKTUBHOCTH BEILIECTB OT BUJAa XUMUYECKOM CBSI3U U TUIIA
KpHUcTaiuueckoil pemeTku. [Ipuannabl MHOroo6pasus BemecTB. HomeHknatypa
HEOpPraHMYECKUX BEIIECTB: HA3BaHUE BELIECTBA UCXO/IS U3 UX XUMUYECKOU (hOPMYIIbI TN
COCTaBJICHUE XUMHUUECKON (hOpMYJIbl HCXO/I U3 Ha3BaHMS BEIIECTBA M0 MEXKAYHAPOTHON
(MIOITAK) miu TpuBHanbHOM HOMEHKIAType. Perienne npakTHuecKux 3aJjaHuil mo
KJIaccu(UKaluy, HOMEHKIIAType U XMMUYECKUM (pOopMysiaM HEOPraHWYEeCKHUX BEILECTB
pa3IMYHbIX KJIACCOB

Teopeanecmle 3aHATHUSA:

KJ'IaCCI/I(I)I/IKaLII/I}I HCOPTaHNYCCKUX BCIHICCTB. OCHOBHBIC KJIACCHI CIIOKHBIX BCHICCTB. Arper aTHBIC
COCTOSIHUS BEIECTBA. T HIIBI KPUCTAJUIMYCCKUX PCIICTOK. Bzanmocss3b HCOPraHNYCCKUX BCHICCTB.

OK 01
OK 02
OK 07

Tema 4.2.

Conep:xxkanue yuyeOHOro marepuasa: Metamwiel. OOmme ¢GU3HMYECKHE W XHUMHYECKHE
cBoiicTBa MeTaioB. CriocoObl MosydeHus. 3Ha4YeHHEe METAJJIOB U HEMETAJUIOB B NPUPOAE U
JKU3HEJCATENILHOCTH 4YenoBeka U opraHu3MoB. Hemeramnel. OOmme Qusnyeckue u

OK 01
OK 02
OK 04
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HaumeHoBaHue Conep:xanue y4eOHOro MaTepuaJia (0CHOBHOE U MPO(ecCHOHATBHO-OPUEHTUPOBAHHOE), O0bem | @opmupyemble
pa3nesioB U TeM JadopaTopHble U NPAKTHYECKHE 3AaHATUS, IPUKJIATHON MOAYJIb (IIPU HAJMYMH) 4acoB KOMIIeTEH MU

Du3NKO-XUMHYECKHe XMMHUYECKHE CBOMCTBA HEMETaUIOB. TumuuHble cBoiictBa HemerauioB IV— VII rpynm. OK 07
CBOMCTBA HEOPraHMYECKUX Knaccudukanus u HOMEHKIATypa COEIWHEHUN HemeTasioB. KpyroBopoTbl OHMOTr€HHBIX 1K 3.3
BEIIECTB AJIEMEHTOB B IIPUPOJE. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB

(OKCHIOB, TUAPOKCHJIOB, KHUCIOT, COJICH M Ap.). 3aKOHOMEPHOCTH B M3MCHCHHH CBOWCTB

MPOCTBIX BELIECTB, BOJAOPOJHBIX COEAWHEHHM, BBICIIMX OKCHJOB W THUIPOKCHJIOB.

CocraBiieHHE YypaBHEHMII XUMHUYECKUX pEAKUUMH C Yy4yaCTUEM NPOCTBIX M  CIOXKHBIX

HEOPTraHUYECKNUX BEIIECTB.

TeopeTnyeckue 3aHATHS: 4

XapakTepucTHKa KUCIOT, OCHOBAHUN U UX CBOMCTBA

p P 2

XapakTepUCTHKA COJIEH, OKCUIOB M UX CBOMCTBA

Mertamibl. O0mue Gu3nIecKue U XUMUIECKHE CBOMCTBAa MeTallJI0B. OCHOBHBIC CIIOCOOBI MOJTYUCHUS. 2

Hemeramnel. O0mume dhu3zndyeckie 1 XUMUYECKIE CBOMCTBA HEMETAJIIOB

IIpakTyeckue 3aHATHS: 8

IIpakTuyeckas padora Ne5, PernieHue mpakTHUECKUX 3adaHU# 110 KIaCCH(PHUKAIINN, HOMEHKIATYPE U 4

XHMHYECKHUM CBOMCTBaM HCOPraHNvICCKNX BCHICCTB PA3JIMYHBIX KJIACCOB

IIpakTuyeckas padéora Ne 6. CpaBHEeHHE XUMUYECKON aKTUBHOCTU METAIITIOB 4

Conep:xanue yuedoHOro Matepuana: MneHTuuKkaus HEOPraHUIECKUX BEIIECTB C HCIOIb30BAHUEM HX OK 01,

(I)I/IBI/IKO-XI/IMI/I‘IGCKI/IX CBOﬁCTB, XapaKTCPHBIX KAYE€CTBCHHBIX peaKIIPIﬁ. KauecTBeHnbIe PpCakun Ha CyJ'II)(I)aT-, OK 04
Tema 4.3 KapOoHat-, Cynb(uI-aHUOHBI, HA KATUOHBI XKeJie3a, MeIr IIK 3.3
WjenTndukamus TeopeTnueckue 3aHATHS: 2
HEOPraHUYeCKHX BellecTn IIpakTnyeckas padora: 2

MpakTuueckas padoraNe7 VneHTrduKkaris HEOPraHMIECKUX BEMIECTB C UCIOIh30BAaHUEM XapaKTEePHBIX 2

Ka4C€CTBCHHBIX pCaKHI/Iﬁ.
KonTpoabHnas padora 1. CtpoeHue BeLecTB, XUMHUUECKHUE PEAKIIMN, CBOMCTBA HEOPTaHUYECKUX BELIECTB 2
Pa3znen 5. CTtpoeHue u CBOIiCTBA OPraHN4YeCKUX BelleCTB
TeMma 5.1. Conep:xanue yueo0HOTo MaTepuaJja: [losBineHne u pa3BUTHE OPraHUIECKON XUMHH Kak Hayku. [Ipemmer OK 01,
K.TlaCCI/I(l)HKaIII/Iﬂ, CTpoeHHe u OpFaHPI‘ICCKOﬁ XHMHH. MecTO 1 3HaUCHHUE OpFaHPI‘ICCKOI}‘I XMMHUU B CUCTEME CCTCCTBCHHBIX HAYK. OK 02
HOMeHKﬂaTypa OpraﬂﬂquKl/IX XHUMHUUYECKOe CTPOCHHUE KaK IMOPSAJAOK COCIUHCHHA aTOMOB B MOJICKYJIC COIJIAaCHO WX BaJICHTHOCTH. OcHOBHBIE OK 07

BelIeCTB

MOJIOKCHHUS TEOPHH XUMHUYIECKOTO CTPOCHISI OpraHndeckux coeanHeHnii A.M. ByrnepoBa. YrineponHslii ckener
OpraHUYecKOll MOJEKyNbl. 3aBUCUMOCTb CBOMCTB BEIECTB OT XMMUYECKOTO CTpOEHUs Mojekyn. M3omepus u
H30MEPBL
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HaunMeHoBaHHe
pa3nesioB U TeM

Coaepxxanue yueOHOro MaTepuaJia (0CHOBHOe U POo(deccHOHATbHO-OPHEHTHPOBaHHOE),
JadopaTopHble U NPAKTHYECKHE 3AaHATUS, IPUKJIATHON MOAYJIb (IIPU HAJMYMH)

Oo0neMm
4acoB

DopmupyemMbie
KOMIIeTeHM U

[onsaTtre o dpyHKunoHaNEHOH rpynme. Pagukan. [IpuHIUIEI Knaccu(rKaMyM OpraHnIecKUX COSINHEHNH.
MexayHapoHasi HOMEHKJIATypa M IPHHIUITEI HOMEHKIIATYPbhl OpraHuyeckux coennHeHnid. [lonstue o6
a30TCOACPIKAIINX COCTMHEHUIX, ONOJIOTHYECKH aKTUBHBIX BellecTBax (yrieBoaax, JKUpax, Oemkax u zip.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUX (MOHOMED, OJIMMEp, CTPYKTYpHOE 3BeHO). COCTaBJIeHHE MTOJHBIX U
COKpAIIIEHHBIX CTPYKTYPHBIX ()OPMYIT OPraHUYECKHUX BEIIECTB OTICIBHBIX KIACCOB, HCIIONIb3Yys MX HAa3BaHUS T10
CHCTEeMaTHYEeCKOH U TPUBHAIILHOM HOMEHKJIAType. PacueTs! npocreiimei popMyibl opraHnuecKoil MOJIEKYJIbI

TeopeTnueckue 3aHATHS:

IIpenmer oprannyeckoit XuMuu. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUYECKOTO CTPOCHUS
opranudeckux coeauHernii A.M. byTieposa

3aBUCUMOCTbh CBOMCTB OPraHMYECKHUX BEIIECTB OT XMMHYECKOIO CTpOEHUs MoJiekyn. M3omepus u
HU30MEPBHL.

Tema 5.2.
CBoiicTBa OpraHn4yecKux
coeqMHEeHu |

Conep:xanne ydyedHoro marepuana: OU3NKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUI
OTAENBHBIX KJIaccOoB (OCOOCHHOCTHM KJIAaCCH(UKAMK M HOMEHKJIATyphl BHYTPH  Kiacca;
TOMOJIOTHYECKHH psia U o0mas ¢popmyna; u3omepusi; QU3NIecKue CBOMCTBA; XMMUYECKHE CBOMCTBA,
CHOCOOBI MOTyYeHus):

— TpeesbHBIC YIICBOAOPOIbI (AIKaHBI W IUKIOANKaHbl). ['opeHre MeTaHa Kak OJWH U3 OCHOBHBIX
MCTOYHUKOB TEIUIA B IPOMBIIIIEHHOCTH 1 ObITy. CBOMCTBA NPUPOIHBIX YTIEBOJOPOIOB, HAX0KICHHE
B IIPUPOJIC ¥ IPUMEHEHHE aJIKaHOB;

— HemlpeznenbHble (aJKEeHBI, AJKWHBI W alKaJUeHBbl) M apOMaTHYeCKHe YIiIeBoJdopoxsl. ['openne
alleTUJIeHa KaKk UCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH IS CBApKU M PE3KH METaJIOB

— KHCIIOPOJICOACPIKAIINE COSTMHEHHS (CITUPTHI U (PEHOIIBI, KAPOOHOBBIE KHCIIOTHI U 3(HPBHI, AJTbIET U IbI
U KETOHBI, XHUPBI, YriaeBoabl). [IpakThuyeckoe NMpPUMEHEHHE STWIICHTIMKONS, TIMLEepuHa, (heHona.
[Mpumenenne Qopmanbaeruna, aneTalbAeIHAa, YKCYCHOM KHCIOTBL. MpbUla Kak COJM BBICIINX
KapOOHOBBIX KUCIIOT. MOIOIIIME CBOWCTBA MbLiIa

— a30TcolepiKallfie COeIMHEHHs (aMHHBI W AMHHOKHCIOTHI, Oelkh). BbICOKOMONEKyIspHbIE
COCAMHEHHUS (CUHTETHYECKHE U OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, OIMMEp, CTPYKTYPHOE 3BEHO.
[Monnmepu3arys >THIICHa Kak OCHOBHOE HAIPaBJICHUE €0 UCIIOIb30BAHUS.

I'enernyeckas CBsI3bp MKy KJlacCaMH OPraHUYECKUX COSIUHEHNHN

Teopernueckue 3aHATHS:

IIpenenpHbIE yTIEeBOIOPOAB! (AIKaHBI): N30MEPHSL, HOMEHKIIATypa, TOMOJIOTHIECKHAN PSII,
HaxokJleHue B mpupoe . Puzndeckre 1 XUMUYECKHEe CBOMCTBA aIKaHOB, CIIOCOOBI MOTYyYEHHS,
MPUMECHEHHE

HereﬂeJ’IBHHC YrieBoAOPOAbL (aJ'IKCHBI, AJIKNHBI, apeHLI)Z HU30MCpUs, HOMCHKIIATYypa, CBOﬁCTBa,

OK 01
OK 02
OK 04
OK 07
MK 3.3
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HaumeHoBaHue Conep:xanue y4eOHOro MaTepuaJia (0CHOBHOE U MPO(ecCHOHATBHO-OPUEHTUPOBAHHOE), O0bem | @opmupyemble
pa3nesioB U TeM JadopaTopHble U NPAKTHYECKHE 3AaHATUS, IPUKJIATHON MOAYJIb (IIPU HAJMYMH) 4acoB KOMIIeTEH MU
NOJIy4eHue, IpUMEHEHUE
Kucnopoconepskamye opranndeckne COeMHEHNs (CTIUPTHI, albAeTHIbI, KapOOHOBBIE KUCIIOTHI, 5
3(huphl): H30MEPHsl, HOMEHKJIATypa, CBOKWCTBA, MMOJTyuYeHUE, TPUMEHEHUE
A3zoTcoaepkaiue coeIMHEeHUs (aMUHBI U AMHHOKHUCIIOTHI, O€KH). BhICOKOMOIIEKYIsIpHEIE 5
COEIMHEHUS.
IpakTnyeckue 3aHATHS: 8
IpakTuyeckasi padora Ne8. Mzomepust 1 HOMEHKIIATypa NpeAesbHbIX YIIIeBOI0POA0B 4
IIpakTuyeckas: padora Ne 9 IlosyueHne 3TUICHA U H3YYCHHE €rO CBONCTB 2
IIpakTnyeckas padora Ne 10 Xumuueckue CBOMCTBA KHCIOPOACOAEPIKAIIUX OPraHUYECKUX COSTUHEHUMN 2
Copep:xanue y4edOHOro MaTepuaJa: Poib opraHn4eckoil XMMHA B pEIICHUH ITPOOIEM MTUIIEBOH OK 01,
6e3zomacHocTH. POtk Opranmyeckoil XMMHUX B pEIICHUH MTPoOIIeM SHEPreTHIeCKOl 0€30MacHOCTH, B PAa3BUTHH OK 04
Tema 5.3. MEIUIMHBI, CO3/ITaHAH HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHKOB SHEPTUH (aJIbTEPHAaTHBHBIC HCTOYHUKH K 3.3
Nnentupuxanus sHeprun). OMacHOCTh BO3ICUCTBUS Ha )KUBBIC OPTaHIM3MBI OPTaHIMYECKIX BEIIECTB OTACITBHBIX KIACCOB
OPTaHNYECKUX BEUIECTB, UX (yraeBomopopl, CIPTHI, PEHOJIBI, XJIOPOPTaHUYECKHE TPOU3BOAHBIC, JIBACTHIBI U JIP.), CMBICI MOKA3aTes
3HAYYCHHUEC U IPDUMCHCHUE B HpEeNENbHO A0NYCTUMOM KOHIeHTpanuy. MneHTuduKaius opraHu4eckux COeqMHEHHI OTAEIbHBIX KIACCOB €
ObITOBOI M CIONBb30BAHUEM UX (PU3UKO-XMMHYECKMX CBOMCTB U XapaKTEPHbIX KAYECTBEHHBIX PEaKLUii.
NPOU3BOJACTBECHHOMH .
p a IIpakTnyeckas padora: 4
JeATEeJIbHOCTH YeJI0BEKa
MpaxTuyeckast padora Ne 11 Mnentudukanms opraHn4ecKux BEIIECTB C HCIOJIB30BAHUEM KaueCTBEHHBIX 4
peaxIuii.
KonTponbsnast padora 2. CTpykTypa 1 CBOMCTBa OpPraHMYECKHUX BEIECTB 2
Pa3znen 6. Kunernueckue u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PeaKuii
Conepixanue yyeOHoro Mmatepuaja: CKOpoCTh PEakLiH, €€ 3aBUCUMOCTb OT Pa3iINYHbIX (PaKTOPOB: MPHPOMIEI OK 01
pearupyromux BELUIECTB, KOHIEHTPALUN PEarupyoIUX BELIECTB, TEMIIEpaTypbl M IUIOMIAJN PEaKIMOHHOH OK 02
noBepxHocTH. TeruroBble 3P(EKTs XUMUIECKUX peaknuil. DK30-H 3HAOTEPMUUECKHE, peaknni. OOpaTHMOCTh OK 07
Tema 6.1 peakiuii. XMMHYECKOe PaBHOBECHE M €r0 CMEIEHHE I0J JIEHCTBHEM pa3lIMuHbIX (PaKTOPOB (KOHLEHTpPAIHS
CropocTh XMMHYECKHX peareHToB WK IPOAYKTOB PEaKIIiH, TaBICHUE, TEMIIEpaTypa) Ui CO3MaHU ONTUMAaIbHBIX YCIOBHH MPOTEKAHMS
peakuui. xumuueckux mpoueccos. [Ipuniun Jle-Hlatense
XuMu4ecKkoe paBHOBecHe Teopernyeckue 3aHATHS: 4
CKkopoCTh peakIyy, €¢ 3aBUCUMOCTh OT PA3IHYHBIX (PaKTOPOB. XMMUYECKOE PAaBHOBECHE U €TI0 CMEILICHHUE O] 4

JEHCTBHEM Pa3InYHBIX (JaKTOPOB
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HaumeHoBaHue Conep:xanue y4eOHOro MaTepuaJia (0CHOBHOE U MPO(ecCHOHATBHO-OPUEHTUPOBAHHOE), O0bem | @opmupyemble
pa3nesioB U TeM JadopaTopHble U NPAKTHYECKHE 3AaHATUS, IPUKJIATHON MOAYJIb (IIPU HAJMYMH) 4acoB KOMIIeTEH MU
Pa3nen 7. Xumusi B ObITY M MPOM3BOACTBEHHOI JeATETbHOCTH YeJI0BeKa 6
Tema 7.1 Copep:xanue yued0HOro Matepuaja: Hopeiime 1o0CTHXEHAS XUMAYECKON HAYKH W XUMUYECKOH TEXHOIOTHH. OK 01
Xumusi B ObITY H Ponp xuMuu B 00€CTICUCHUN IKOJIOTHUYCCKOH, SHEPreTHIECKON U IMHIIEBOH 0€30MacHOCTH, PAa3BUTHU MEIUIINHBL 0K 02
NPOM3BOICTBEHHOI IIpaBuna noucka u aHanusa XI/IMI/I:{GCKOI/I uH(pOpMAaLUK U3 PA3JINYHBIX HICTOYHUKOB (Hay4Hasi U yueOHO-Hay4IHas OK 07
NeSITeTbHOCTH YeI0BeKa JH/ITepaTypzi, cpencraa Maccolaon nHpOpPMALINH, uceTL Untepner). IlpuMeHeHHe XUMHYECKHUX BEHIECTB H
TEXHOJIOTUH ¢ y4eToM OyayIied mpohecCHOHANTBHOM JeITEeIbHOCTH
3ammra: [IpeacraBieHne pe3yapTaToOB pemeHs KeHcoB B hopMe MUHHU-IOKIAA C TIpe3eHTannei
TeopeTnueckue 3aHATHS:
Hogeitmme qoctmxeHns XUMHYECKOW HAYKH M XUMUYECKOH TEXHOIOTHH. POk xumum B o0ecriedeHNH
9KOJIOIHYECKOM, SHEPTETHYECKOM M MUIEBOIM 0€30MacHOCTH, pa3BUTHH MeIuIHbL. [IpaBuiia moucka
Y aHaJM3a XUMUYECKON HH)OPMAIINU U3 PA3TUIHBIX HCTOYHUKOB
IIpakTuuyeckas padora Ne 12 Pa3paborka keiica 0 BHJax KOPPO3UH MPOMBILIICHHOTO OOOpPYAOBaHUS M 4
COBPEMEHHBIX METOJAaX MPEIOTBPAIIEHNS KOPPO3UN METAIIOB.
MPOMEXYTOUYHASA ATTECTALIUA (}II/I(I)Q)EPEHHHPOBAHHBIﬁ 3AYET) 2
Bcero: 78
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3. YCJIOBUSA PEAJIM3ALIMN IMPOI'PAMMBI OBIIIEOBEPA30OBATEJBHOM
JUCIHHUIIVINHBI

3.1. TpeOoBaHusi K MUHMMAJIbHOMY MAaTEePUAJIbHO-TEXHUYECKOMY 00ecre4eHnI0

Jlisg peanuzauuu MporpaMmbl JTUCHUIUIMHBL JOJDKHBI OBITH MPEIyCMOTPEHBI ClENyIoIIne
CrielMaIbHbIC MOMEIICHUS: KAOMHET XUMUHU U yueOHas XuMUYeCcKast JabopaTopHsl.

[Momemenne KaOMHETA YIOBIETBOPSIET TPEOOBAHUSAM CAaHUTAPHO-IMTUACMHUOIOTUICCKUX TTPABUIT
¥ HOPMAaTHBOB U OCHAILIEHO TUIIOBBIM 00OpY/I0BaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM
quclie CHEelHaTU3UPOBAHHON yueOHOW MeOenbl0 M CpeacTBaMU OOYy4YeHHs, JOCTATOYHBIMU JIs
BBITMIOJTHEHHSI TPEOOBAaHUHN K YPOBHIO MIOJTOTOBKU 00 yUaOIIUXCS.

B kabunere mmMeercss MyJIbTUMEAHIHOE 00OPYI0BaHUE, MOCPEICTBOM KOTOPOTO YYACTHHKHU
00pa30BaTEeNILHOTO MPOIIecca MOTYT NMPOCMATPUBATh BU3YalIbHYI0 HHPOPMALIMIO 110 MpaBy, CO3/1aBaTh
MIpe3eHTAINH, BUJICOMATEPHAIIbI, UHBIE JOKYMEHTHI.

OoOopynoBanue yyeOHOro kadbuHera:

o MOCaJI0YHBIE MECTa MO KOJIMYECTBY O0YUaIOIIIXCS;

o pabodee MecTo MmpernoaBaTels;

o BBITSDKHBIC MTKAQBI;

o HA0Op XMMHUYECKOM MOCYAbI M MPUHAJIC)KHOCTEH JUIsl TaOOPATOPHBIX U MPAKTUYECKUX
pabor;

o HaOOPBI PEAKTHBOB OPTaHUYECKHUX U HEOPraHMYECKUX BEIICCTB;

o KOMIUIEKT Y4eOHO-HATIISITHBIX TIOCOOMH «XUMUS;

o nabopaTopHoe 000pyAOBaHUE (FIEKTPUUECKUE TTUTHI, MyeabHbIE HIKA(bI, CYIITHIHHBIE

I_HKaCI)LI, BOAsAHAasA 6aH$I, AHAJIUTHYCCKHUEC BCCHI, HpI/I60pBI AJIs1 IPOBEACHU aHaJII/I3OB);

o anTeuka;

o XalaThl;

o OTHETYIINTEIH.

TexHuuyeckue cpeacTBa 00y4eHUsI:

o KOMIIBIOTEP C JUIEH3MOHHBIM MPOTrpaMMHBIM 00€ecIieyeHUEM;
o MyJIbTUMENA - IPOEKTOP.

3.2. UudgopMmannoHHOe o0ecrieyeHre peaTu3aluu NporpaMmMbl

3.2.1. IleyaTHble U31aHUS

OcCHOBHBIE HICTOYHUKH:

1. Pymutuc TI'.E. Xwumusa. OcHoBbl o60melr xumuu. 11 xmacc: yueb. nams
00111e00pa30BaTEebHBIX YUPESKACHUN C TPWI. HA JJIEKTPOH. HOcuTese: 0a3oBbli ypoBeHb/ ['.E.
Pymutuc, ®©.I'. ®enpaman. — 13-e m3a. — M.: Ipocsemenne, 2011. — 159 c.: min. — ISBN 978-5-09-
025186-0.

2. Pymsutuc T'.E. Xwumwmsa. Oprannueckas xumusa. 10  kmace:  yweO. s
o011e00pa3oBaTeNbHBIX YUPEKACHUM C TMPWI. Ha SJIEKTPOH. Hocutene: Oas3oBbiii yposenn/ [.E.
Pymsutuc, ®@.I'. ®enpaman. — 14-e u3a. — M.: [Ipocsemenne, 2011. — 192 c.: un. — ISBN 978-5-09-
025185-3.

JonosHUTE/IbHbIE HCTOYHUKMH:

1. I'abpuensn O.C. Xumus 11 npodeccuil 1 cnenuaibHOCTeH TeXHUUecKoro npopumist. —M.,
2013-256 c.

2. I'abpuensu O.C., OctpoymoB WN.I'., BBenenckas A.I'. OOmass XuMusi B TeCTax, 3ajadax H
ynpaxHeHusx. — M., 2003.
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3. I'abpuensn O.C. IlpaktukyMm mo oO1uieil, HEOPraHMYeCKOH U OPraHUYECKON XMUMHHU: y4eo.
mocobue i cTya. cpen. npod. yued. 3aBenenuit / ['abpuensa O.C., Octpoymor W.I'., Jopodeena
H.M. - M., 2007.

4. I'abpuensa O.C. Xumusi B TeCTax, 3a/1auax, yIpaKHEHHUAX: y4e0. mocooue s CTyI. CPel.
npod. yueonsix 3aBenenuii / O.C. 'abpuensn, .. JIsicoBa — M., 2006

3.2.2. DJIeKTPOHHBbIE U3TaAHUS

OcHOBHBIC HCTOYHHMKH:

1. Yepnukosa, H. FO. Xumus B 10cTynmHOM H3JI0KeHUH: yuyeOHOe mocobue ams cro / H.
1O. YepnukoBa. — 2-e uzn., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. — TexcT: ayekTpoHHbIH // JlaHb: AIEKTPOHHO-OMOINOTEYHAS] CUCTEMA.

2. EBnykoBa, U. I1. Xumus: yueOHo-MeTonnueckoe nocodue / Y. [1. EBHykoBa. —
Cankr-IletepOypr:CIIOI'YT um. M. A. bonu-bpyesuua, 2021. — 129 ¢. — Tekcr: 31eKTpOHHBI //
JlaHb: 2IEKTPOHHO-OHOINOTEYHAs cUCTEMa

JlonoTHUTEIbHbIE HCTOYHUKH:

1. I[Mpecc, N. A. Opraandeckast xumus: yaeoHoe mocooue ams cro / M. A. Tlpecc. — 2-e
u3n., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 432 ¢. — ISBN 978-5-8114-8976-3. — Tekcr:
ANEKTPOHHBIH // JIaHb: JIIEKTPOHHO-OMOIMOTEYHASI CHCTEMA

2. Bepuuropa, A. H. TeopeTndeckne OCHOBBI IIKOJIBHOTO Kypca XUMHUH: ydeOHOe
nocobue / A. H. Bepuuropa. — Ilenza: I1I'Y, 2018. — 104 c. — ISBN 978-5-907102-58-3. — TekcT:
3JIEKTPOHHBIHN // JIaHb: 2IIEKTPOHHO-OMOIMOTEYHAS CUCTEMA
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4.

KOHTPOJIb n

OLIEHKA

OBIIEOBPA3OBATEJBbHOM JUCHUILJIAHBI

PE3YJIbTATOB

OCBOEHUs

KOHTpOJ'Ib U OLCHKa pPE3YyJIbTaTOB O6y‘{eHI/I${ OCYIICCTBIIKICTCA TMPEIIOAAaBaATCIIEM B IPOLECCE
MMPOBCACHUA TIPAKTUYCCKUX U na6opaT0pHHx 33H$[THI71, TCCTUPOBAHHA, A TAaKKC BLIIIOJTHCHUA
o6y11a}01u1/1M1/1c51 HHIAWBUIYAJIbHBIX Sa,[[aHI/Iﬁ, ITPOCKTOB, I/ICCHCHOBaHI/Iﬁ. PC3yJ'IBTaTBI O6YLICHI/I$I
OMpEaACIIA0T, 4YTO 06yqafo1u1/1e051 AOJDKHBI 3HATh, IMOHMMAThb W JCMOHCTPHUPOBATH IO 3aBCPUHICHUH
HU3YUCHUA JUCHUIIIINHBI.

Jus  dhopMmupoBaHus, KOHTPOJSI W OLEHKH pPE3yJbTaTOB OCBOCHHUS YyUEOHOW JIHCIIUTLIMHBI
UCIIONIb3YETCSl CUCTEMa OIEHOYHBIX MEpONPUSATUH, MPEACTABIAIOMAs COO0H KOMIUIEKC Y4eOHBIX
MEPOIPHUATHIA, COTIACOBAHHBIX C pe3yiabTaTaMu 00ydeHus U chopmynupoBaHHBIX ¢ yaerom OI'OC
COO (mpenmeTtnslie pe3ynbTathl o aucuurinae) u GI'OC CIIO.

OK/IIK Pazgen/Tema PesyabTaTt 00y4yenns Ouerounsie
MepPONPUATHS
Paznen 1. OcHoBbl cTpoeHusi | @opmyIMpoBaTH 0a3oBble
BellecTBA TOHATHSA W 3aKOHBI XHMHH
OK Ol | 1.1 Crpoenue atomoB xumuueckux | CocTaBisITh XxuMuueckue Gpopmyisl | 1. 3amauu Ha
3JIEMEHTOB U IIPUPOJIA XUMUYECKOH | coeMHEHMH B COOTBETCTBMH CO | coCTARJICHME
CBA3H CTENEHbIO OKHCICHHS XMMUYECKHX | yinnraecknx GopMyst
3JIEMEHTOB, UCXOJISl U3 BAJIEHTHOCTU
1 3JIEKTPOOTPHULIATENHHOCTH FIBYXATOMHBIX
coemMHEeHUH (OKCHIIOB,
Cynb()UI0B, TUAPUIOB U
T.IL).
2. 3agaHus Ha
UCIIOJIb30BaHNE
XUMHYECKON CUMBOJIUKH
Y Ha3BaHUM coeqUHEHUI
10 HOMEHKJIAType
MEXIYHapOIHOI'O CO03a
TEOPETUYECKON U
NPUKIAAHON XUMUH U
TPUBHATIHHBIX Ha3BaHUN
OK Ol | 1.2 Ilepuoaudeckuii 3aK0H 1 XapakTepru3oBaTh XUMUUECKHE 1. IlpakTuko-
tabmuua .M. Menneneesa 3JIEMEHTHI B COOTBETCTBUU C UX OpUEHTHPOBAHHBIC
MOJI0KEHUEM B IIEPHOANIECKOI TEOPETUUECKHUE 3aTaHUs]
CHCTEME XMMHUYECKUX 3JIEMEHTOB Ha XapaKTepUCTUKY
J.1. Menneneena XUMHYECKHUX DJIEMEHTOB
B COOTBETCTBHE C HX
3JIEKTPOHHBIM
CTPOECHUEM U
I0JIO’KEHUEM B
NIEPUOIUYECKON CUCTEME
XMUMUYECKUX DJIEMEHTOB
J.1. MenneneeBa»
Paspen 2. Xumnyeckne XapakTepH30BaTh THIIbI
peakuumn XUMHUYECKUX peaKkuui
OK 01 | 2.1 Tums! xumuueckux peakimii | COCTaBIATh peaknuu coequHenns, | 1. 3amaum Ha
OK 02 pa3ioxeHns, OOMEeHa, 3aMeIIeHNs, | COCTaBJIEHHE YpaBHEHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTENBLHBIE | PEaKITHil.
peaknuu 2. IIpaxTuxo-
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OPUCHTHUPOBAHHBIC
3aJa4yu Ha OCHOBHBIC
KOJIMYCCTBCHHBIC 3aKOHBI
XUMHH

OK 01
OK 04
K 3.3

2.2 DneKTpoIuTHIECKas

JUCCoLManys U HOHHBIA OOMEH

CocTaBiaTh ypaBHEHHUS
JIUCCOLIMAIIMU KUCIIOT, OCHOBAHHUH,
coJIel M XMMHUYECKUX PeakIuu
HOHHOTO OOMEHA ¢ yJacTHeM
HEOPraHNM4Y€CKUX BCIUICCTB

1. 3aganus Ha
COCTaBJICHHE
MOJIEKYJISIPHBIX U
HOHHBIX PEaKIUi C
y4acTHEeM KHUCJIOT,
OCHOBaHUM | COJIEH,
yCTaHOBJICHHUE
W3MEHEHUS KUCIIOTHOCTH
cpeabl

2.IlpakTrnueckas pabota
«OOMeHHbIE peakuy B
pacTBopax
AJEKTPOITUTOBY

3. JIabopaTopHas paboTa
"DIEeKTpOIUTHYECKAS
JTUCCOITHAIIHSD)
4.JlaGoparopHas pabora
«HeobOpaTumble peakiuu,
MIPOTEKAIONIHE B
pacTtBopax
AJIEKTPOIIUTOBY»

Pasnen 3. PactBopbl

HcciiemoBaTh HCTHHHBIE
PacTBOPBHI € 33IaHHBIMHA
XapaKTepuCTUKAMH

OK 01
OK 02
OK 07

3.1 IlonsTHE 0 pacTBOpax

Paznuuate UCTUHHBIE PACTBOPHI

1. 3agaun Ha
OIpe/eIICHUE MacCOBOM
JIOJIA PaCTBOPEHHOTO
BEILIECTB

OK 01
OK 04
IIK 3.3

3.2 UccnenoBanne CBOMCTB

pacTBOpOB

HccnemoBath (GU3NKO-XUMHYISCKHC
CBOMCTBA UCTUHHBIX PaCTBOPOB

Jlabopatopnas paboTa
“IIpuroroBneHue
pacTBOPOB 3aJaHHOM
KOHIICHTPAIIHH.
Omnpenenenue cpenbl
BOJHBIX PacTBOpPOB” (¢
MIPaKTHKO-
OpPHEHTHPOBAHHBIMA
BOIIPOCAMH)

Paznen 4. Ctpoenue u

CBOMCTBA HEOPTAHUYECKHX

BCIIECCTB

HMccaenoBars cTpoeHne u
CBONCTBA HEOPraHUYECKUX
BelllecTB

KonTtpoasnas pabora
«CTpoeHue BelecTs,
XMMHYeCKHEe peakimH,
CBOIiCTBa
HEOPIraHUYeCKHUX
BelleCTB

OK 01
OK 02
OK 07

4.1 Knaccuduxanmus,
HOMEHKJIATypa U CTPOCHUE

Knaccuduuuposarb
HEOPraHW4YeCKUe BELIeCTBA B

1. Tect «HomMenknatypa
1 Ha3BaHUE
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HEOPTaHNYCCKUX BECUICCTB

COOTBETCTBUH C UX CTPOCHUEM

HEOPraHU4YeCKUX
BEIIECTB UCXOAS U3 UX
XUMHYIECKOH (pOpMyIThI
WIN COCTABJICHHE
XUMHYECKOH (hOopMyIIbI
HCXOJs U3 Ha3BaHUS
BELIECTBA M0
MEXIYHapOIHON HIIH
TPUBHAIBHON
HOMEHKIIaType».

2. ITpakTuueckue
3aJaHus 110
KJIAaCCU(UKAITHH,
HOMEHKJIAType U
XUMHUYECKUM (PopMyJiam
HEOpPraHWYEeCKHUX
BEIIECTB Pa3INYHBIX
KJIACCOB.

OK 01
OK 02
OK 04
OK 07
K 3.3

4.2 OU3UKO-XUMHUYECKUE
CBOMCTBA HEOPraHUYECKUX
BEIIIECTB

YcranaBnuBaTh 3aBUCUMOCTD
(hU3UKO-XUMUYECKUX CBOWCTB
HEOPIaHUYECKUX BEIECTB OT
CTPOCHHS aTOMOB ¥ MOJICKYJIL, a
TaKKe TUTA KPUCTALTUYECKON
pemeTkn

1. Tect «Ocobennoctu
XUMHYECKUX CBOMCTB
OKCHJIOB, KUCJIOT,
OCHOBaHHMI1, aM(pOTEPHBIX
TUAPOKCHUIOB U COJIEID».
2. 3agaHus Ha
COCTAaBJICHUE YPaBHEHUI
XUMHYECKUX PEaKIUH C
y9acTHEM MPOCTHIX U
CIIOXHBIX
HEOPTaHUYECKIX
BEILIECTB,
XapaKTEPU3YIOMINX UX
CBOWCTBa U CITOCOOBI
MOJTY4YCHHUS.

3. [IpakTrueckas paboTa
«PerieHne MpakTHYECKUX
3a/IaHuH 110
KiaccuuKaIum,
HOMEHKJIATYpE U
XUMHUYECKUM CBOMCTBaM
HEOPTraHUYECKUX
BEILIECTB Pa3INUHbIX
KJIaCCOB»
4.JIaboparopHas paboTa
«CpaBHeHue
XUMHUYECKON aKTUBHOCTH
METaJIIIOB»

OK 01
OK 02
OK 07

4.3 Unentudukanus
HEOPTraHWYECKUX BEIICCTB

I/ICCJ'Ie,I[OBaTL Ka4uC€CTBCHHEBIC
peaKy HCOPraHNICCKUX BCUICCTB

1.JIaboparopHast paboTa:
“Unentuduxanus
HEOPraHMYECKUX
BEILIECTB C
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HCTIOJIb30BaHUEM
XapaKTEePHBIX

b

Ka4eCTBEHHBIX peaKIuii’

Pasznen 5. CtpoeHue u
CBOMCTBA OPraHUu4YecKUux
BellleCTB

HccnenoBath cTpoeHne u
CBOCTBA OPraHMYeCcKHX BellecTB

KonTpoabHas padora
«CTpykTypa n
CBOIiCTBa
OpPraHuYecKux
BelleCTB

OK 01
OK 02
OK 07

5.1 Knaccudukanus, cTpoeHue
Y HOMEHKJIAaTypa OpraHNnYeCKUX
BEILIECTB

KnaccuduuupoBarb opranmyeckue
BEIIECTBA B COOTBETCTBUHU C HX
CTPOCHUEM

1. 3amanus Ha
COCTaBJICHUE Ha3BaHUI
OpraHUYECKUX
COEIMHEHUH 10
TPUBHUAILHOW WA
MEXIyHapOIHOU
CHCTEMaTHYECKOM
HOMEHKJIAType.

2. 3agaHus Ha
COCTaBJICHHE TMOJHBIX U
COKpAIIEHHBIX
CTPYKTYPHBIX OpMyIT
OpPTaHUYECKHX BEIIeCTB
OTACNBHBIX KIIACCOB.

3. 3ama4yu Ha
OTIpE/ICIICHIE
npocreiimeit GopMybl
OpTraHUYECKOMN
MOJICKYJIbI, UCXOIS U3
3JICMEHTHOT'0 cocTaBa (B
%)

OK 01
OK 02
OK 04
OK 07
K 3.3

5.2 CBoiicTBa OpraHU4eCKUX
COEIMHEHNN

YcranaBiauBaTh 3aBUCUMOCTh
(hU3UKO-XUMUYECKUX CBOWCTB
OpraHUYECKUX BEIIECTB OT
CTPOCHHS MOJICKYJI

1. 3amanus Ha
COCTAaBJICHUE YPAaBHEHUN
XUMHMUYECKUX PEAKLUN C
y4acTHEM OPTaHUYECKUX
BEIIECTB HA OCHOBaHUHU
WX COCTaBa U CTPOCHUSI.
2.IlpakTrueckas pabora
«M3omepus u
HOMEHKJIaTypa
npeeTbHBIX
YTIIEBOJOPOIOB»

3. JlaboparopHast paboTa
«Ilomyuyenue sTuneHa u
H3yUYEHHE €TO CBOWCTBY»
4.JIaboparopHas paboTa
«XuMUYECKUE CBOMCTBA
KHCIJIOPOJICOIEPIKAIINX
OpTaHUYECKUX
COEIMHEHUI»

OK 01
OK 04
K 3.3

5.3 Unentudukanus
OpPraHUYECKUX BEIIECTB, HX

I/ICCHG,I[OBaTL Ka4C€CTBCHHBIC
peaKkonu OpraHu4eCKux

1.JIaboparopHas paboTa:
“Unentuduxarus
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3Ha4YeHHEe U MPUMEHEHHE B
OBITOBOM M TIPON3BOJICTBEHHOM
JIeSITETHOCTH YeJI0BeKa

COG,Z[I/IHGHI/Iﬁ OTACIBHBIX KJIaCCOB

OpPraHNYECKHUX BEILIECTB C
HCIIOJIb30BaHUEM
KadeCTBEHHBIX peaKiui”

Pa3gen 6. Kunernueckue u
TepMOAMHAMUYECKHE
3aKOHOMEPHOCTH MPOTEeKAHMUS
XHUMHUYECKHUX peaKIuii

XapakTepu30BaTh BJIHSIHHE
Pa3JM4YHbIX (PAKTOPOB HA
paBHOBecHe U CKOPOCTh
XHMHYECKHX peaKuuii

OK Ol | 6.1 CkopoCTh XUMHUYECKHX XapakTepu3oBaTh BIUSHHIE 1.TIpakruxo-
8§ 8? peakuuii. XuMU4ECKOE KOHIICHTPAIMKU pearupyromux OPUEHTHPOBAHHEIC
paBHOBeCHE BELIECTB M TEMIIEPATypPhI Ha TCOPCTHHCCKHC 3a1aHus Ha
CKOPOCTh XUMHUYECKUX PEaKIIHi anams paxropos,
XapakTepru30BaTh BIUSHUE BIATIOTIIN Ha HIMEHCHHE
CKOPOCTHU XUMHNYCCKOU
W3MEHEHUsSI KOHI[EHTPAIIH pearuu. 2. TpakTHKo-
BCIICCTB, pEAKINK CPEIIbI 1 OPHUCHTHUPOBAHHLIC 3a/IaHUA
TEMIIEpaTypbl Ha CMELICHUC Ha TPUMEHEHUE TIPUHIKIIA
XAUMHUYCCKOI'0O pAaBHOBECHUS Jle-IllaTenbe mus
HaXOXJACHUS HAIIPABJICHUS
CMCIICHUS paBHOBCCUA
XUMHYECKOMN peakuuu u
aHanM3 (PaKTopoB,
BIIMAOINIMX HA CMCIICHUC
XUMHUYECKOI'0 paBHOBECUS
Pa3znen 7. OueHnBATH NMOCJIEACTBUA 3amura Keiica (¢
Xumus B ObITY H OBITOBOI1 M IPOU3BO/ICTBEHHOI yueToM Oymyueit
NPOU3BOACTBEHHOM AeATeIbHOCTH YeJIOBeKa C npodgeccuoHATbHO
HAeATeTbHOCTH YeJI0BeKa MO3MIHIA IKOJIOTHYeCKOH e TeJTbHOCTH)
0e30macHOCTH
OK Ol | 7.1 Xumus B ObITY U O1eHNUBATH MTOCIIEICTBHS OBITOBOM 1.IIpakTraeckas pabora
8§ 8% MIPOU3BOACTBEHHOM Y TIPOM3BOJICTBEHHOM nestenbHOCTH | «Pa3zpaboTka keiica o

JACATCIBHOCTH 4YCJIIOBCKA

YeJIOBEKA C MO3UINHI
3KOJIOTHYECKOH 0€30MaCHOCTH

BUJaX KOPPO3HHU
IIPOMBITIIJIICHHOT'O
06opya0oBaHUS U
COBPEMEHHBIX METOJ[aX
MIPEIOTBPAICHUS
KOPPO3UH METAILIOBY.
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