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1. OBIIAA XAPAKTEPUCTHKA PABOYEM INPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCHUIIJIMHBI «XUMMUA»

1.1. MecTo JHCHUIJIMHBI B CTPYKTYpe OCHOBHOI npodeccuoHaIbHOM
o0pa3oBaTeJbHOIN NMPOrpaMMBbl

OO6meoOpazoBaTenbHas AUCHUIUIMHA «XUMHSD SIBISIETCS  00sA3aTeNbHOU
4acThl0  0011e00pa30BaTeIbHOrO IMKJIAa 00pa3oBaTeNbHON MpPOrpaMMbl B
cootBerctBU ¢ DPI'OC CIIO mno cmenuansHocTH 23.02.06. TexHuueckas
HKCIUTyaTaIys OJIBU’KHOTO COCTaBa KeJIe3HBIX JOPOT.

TpyaoeMKOCTh JUCHUIUIMHBI « XUMHS» Ha 0a30BOM YPOBHE COCTABIISIET 72
yaca, U3 KOTOpbix 64 yaca - 0a30BbIi Monayib (6 paszienoB) U 6 4acoB -
npukiIaaHod moayib (1 pasnen), BKIIOYAIOMIUNA MPAKTHKO-OPUEHTUPOBAHHOE
coJiep >KaHNe KOHKPETHOU MPOPECCUU WIH CTIEHIHATIBHOCTH.

[IpuknagHoit MOTyNb BKIItOUaeT ofuH paszzaen. Paznen 7 «Xumust B ObITY U
MPOU3BOJICTBEHHOM  JIESITENIbBHOCTH  YEJIOBEKa»  pealu3yercs s BceX
npodeccuil/crenuaibHOCTe Ha MaTepualie KEHCOB, CBSI3aHHBIX C YKOJIOTHYECKON
0€30MacHOCThI0 U OIICHKOM TMOCJHEACTBUN OBITOBOM U MPOU3BOACTBEHHOM
JEATEeIbHOCTH, TI0 OTpacisM Oyaymed mnpodecCUOHAIBHOW — AeSTeIbHOCTH
00y4Jarommxcs.

[lepuon oOydyeHuss W  pacmpeleleHue II0 CeMEeCTpaM  OIpeaesseT
oOpa3zoBarenpHasi  OpraHM3alUs  CAMOCTOSITENbHO, C  YY€TOM  JIOTHUKH
dbopMHUpOBaHUS TPEIMETHBIX PE3YJbTATOB, OOMMX U MPOPECCHOHAIBHBIX
KOMITCTCHIIUMA,  MEXIPEAMETHBIX  CBS3€H C  JIPYTUMH  JUCHUTIIMHAMU
00111e00pa30BaTeIbHOTO U 001IeNPO(hEeCCHOHAIBHOTO IIUKJIOB YY4EOHOTO TIJIaHa.

1.2. Llesqn u muIaHupyemble pe3yJibTaThl 0CBOEHHS 00111e00pa3oBaTe1bHOM
AUCHUNIMHBI
1.2.1. lleau u 3aa4m 00 eo0pazoBaTeJbHOMW THCHMIINHBI

@opMHUPOBAHUE Y CTYAECHTOB MPEICTABICHUS O XUMUYECKOW COCTABIISIONIEN
€CTECTBEHHO-HAYYHOM KApPTHUHBI MHpPAa KAaK OCHOBBI IIPUHATHSA PELICHUN B
JKA3HEHHBIX W IIPOU3BOJCTBEHHBIX CHUTYyalHsX, OTBETCTBEHHOI'O IIOBEIACHUSA B

IIPUPOJHOM CpeJie.



3agaum IMCUMILINHBL:

1) chopmMHpoBaTH NOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPY’KAIOLIEN Cpee, HETOCTHON HAyYHOU KapTHUHBI MUpa,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHMS  COCTaBIATh  (OPMYJbl  HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUSI XUMHUYECKUX PEAKUUN, OOBSACHATh UX CMBICT,
VMHTEPIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB;

3) chopmupoBaTh HaBBIKM IPOBEACHUS MNPOCTEHIINX XMUMHUYECKHUX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIOACHUEM IMpaBUi OE€30MacHOro
oOpallleHus C BEIeCTBaMU U JJAOOPaTOPHBIM 000pPYI0BAaHUEM;

4) pa3BUTh YMEHUS HUCIIOIb30BaTh HHPOPMALIUIO XUMUYECKOTO XapaKTepa U3
pa3IUYHBIX UICTOYHUKOB;

5) chopMUpOBaTh ~ YMEHHSA  NPOTHO3UPOBATh  IOCIEACTBUS  CBOEH
NEATEIbHOCTH M XUMUYECKHX MPUPOAHBIX, OBITOBBIX W MPOU3BOACTBEHHBIX
IIPOLIECCOB;

6) chopMupOBaTh NOHUMAHUE 3HAUUMOCTHU JTOCTHXKEHUM XMMUYECKOW HAyKU

Y TEXHOJIOTUH ISl pa3BUTHS COIMATILHON U MTPOU3BOJICTBEHHOM cdep.

1.2.2. IlnanupyemMbie pe3yJibTaThbl 0CBOCHHS 0011e00pa30BaTeIbHOM

aUucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO



Kon n IInanupyemMsble pe3yJabTaThl OCBOCHHS THCHHUILIHHBI
HAUMEHOBaHU
e
dopmMupyembl O6mme! JucuMILInHAPHbIE?
X

KOMIIEeTeHI M i

OK 01. B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - BIAQJECTh CHCTEMOM XHMMMYECKUX 3HAHMM, KOTOpas  BKJIKOYACT:

Bribupats - TOTOBHOCTb K TpYyIy, OCO3HaHHE LIEHHOCTH | OCHOBOINOJIAraloIue MOHATHS (XMMHUYECKMH 3JIEMEHT, aTOM, 3JIEKTPOHHas

CTIOCOOBI MacTepCcTBa, TPYA0II00UE; 000JI04Ka aToma, s-, p-, d-3JIeKTPOHHBIC OPOUTAII ATOMOB, MOH, MOJICKYJIa,

pelleHns 3a1a4 | - TOTOBHOCTb K  aKTMBHOW  JEATEJIBHOCTH | BAJIEHTHOCTb, JIEKTPOOTPHULIATEIBHOCT, CTEIEHb OKHUCIIEHUS, XUMHUYECKas

npoeCCHOHAN | TEXHOJIOTHUECKON u COIIMAJILHOM | CBSI3b, MOJb, MOJISIPHAsE Macca, MOJIAPHBIA O0BEM, YIJIEPOJHBIA CKEIET,

BHOM HaNpaBICHHOCTH, CHOCOOHOCTh MHUIMMPOBATH, | GYHKLUMOHAJbHASA TPYINA, PAJUKal, U30MEPUs, U30MEPbI, TOMOJIOIMYECKHI

NEATEIbHOCTH | IUIAHUPOBATh M CAMOCTOSITEIBHO  BBIIOJHATH | Psill, TOMOJIOTH, YIJI€BOAOPObI, KUCIOPOI- U a30TCOACPKALINE COCAUHEHUS,

IIPUMEHUTEIBH | TaKylO IEATEIBHOCTD; OMOJIOTMYECKH aKTHBHbBIC BellecTBa (YIJIEBOABI, XKHUPHI, OCJIKH), MOHOMED,

0 K pa3Iu4HbIM | - HHTEpEC K pa3IMYHbIM chepaM | MoJAMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,

KOHTEKCTaM npoecCHOHATLHOMN 1eATENIbHOCTH, KpUCTAJUIMYECKasl pelleTKa, TUIbl XUMHYECKMX PeaKIHUi (OKUCIUTENBHO-
OBiajgeHne  YHMBEPCAJBHBIMH  Y4YeOHBIMM | BOCCTAHOBUTEIIbHBIE, SK30-U 3HJIOTEPMUYECKHUE, PEAKI[UM HOHHOTO OOMEHa),
NMO3HABATE/ILHBIMHU JAeHCTBUAMM: pacTBOp, DJIEKTPOIUTHI, HEAIEKTPOJIUTEL, HNEKTPOIUTUYECKAS AUCCOLUALINS,
a)0a3oBble JJOrMYecKHe JeiCTBUS: OKHUCJIUTEb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKOHN peakuu, XUMHUECKOe
- CaMOCTOSITEIILHO ¢bopMyIHMpoBaTh U | paBHOBECHE), TEOPUM M 3aKOHBI (TEOpUs XUMHMUYECKOTO CTPOCHHS
aKTyaJu3upoBaTh IpoOieMy, paccMaTpuBaTh €€ | opranuyeckux BemecTB A.M. bBytiepoBa, Teopus 3I€KTPOIUTHUECKON
BCECTOPOHHE; aucconuanuy, nepuoaudeckuil 3akon .M. MenneneeBa, 3aKOH COXpaHEHUs

- YCTaHaBJIMBATb Cynl@CTBCHHBIﬁ IpU3HAK W1
OCHOBaHUSl [UIsl CPaBHEHHUS, KIacCU(UKAIMU H
0000MIeHHS;

- OmpelneNnsITh I[eNu JAeITeTbHOCTH,
mapaMETPhl U KPUTEPHUU UX JOCTHUIKCHUSA,
- BBISBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B

3aJaBaTb

MaCCI)I), 3aKOHOMCPHOCTH, CHUMBOJIMYCCKUM SI3BIK XUMHWU, (i)aKTOJ'IOFI/ILIeCKI/Ie
CBCACHUA O CBOfICTBaX, COCTaBE, IMOJIYYCHUU U 0e30IMaCHOM HCIIOJIb30BaHUH
BayKHEHIITHX HCOPTaHUYECKUX W OpPraHnUdYCCKUX BCIICCTB B 6I)ITy u
HpaKTH‘{CCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA,

- YMCTHb BBIABJIATH XApPaKTCPHBIC INPHU3HAKW W B3aUMOCBA3b HN3YUYCHHBIX
HOHHTHﬁ, MMPUMCHSATH COOTBCTCTBYIOIIUC MMOHATHUA ITPHU OITMCAHHUU CTPOCHUS U

! ykasbisatoTca AnuHOCTHbIE 1 meTanpeameTHble pesynbtaTtbl 3 PrOC COO (B nocneaHen peagakumm ot 12.08.2022) B otrnaronsHoi popme, popmmpyembie
06uieobpasoBaTeibHOM ANCLUNANHON

2 AvcumnanHapHble (NpeameTHble) pe3yabTaTbl YKas3biBalOTCA B COOTBETCTBUM C METOAMKOM NPenogaBaHna AMCUMUNANHDI




paccMaTpuBaeMBbIX SIBICHUSIX;
- BHOCHTh KOPPEKTHUBBI B  JICSITEIIBHOCTb,
OIICHUBATH COOTBETCTBHE PE3YyJIbTATOB IIEJISIM,
OIICHUBATh PUCKHU IMOCIICICTBHI NEITEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIICHUE MTPH PEIICHUH
YKU3HEHHBIX TIPOOIIeM

0) 0a30BbIE HCCIeN0BaTEbCKUE e CTBUS:

- BJQJICTh HAaBBIKAMHM Y4e€OHO-HMCCIICIOBATEIBCKON
" MIPOSKTHOM JIEATEIbHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBISBIATH TNPUIMHHO-CIICACTBCHHBIC CBSI3U W
aKTyaJM3UpOBaTh 3a/1auy, BBIJIBUTATh THIIOTE3Y €€
pelIeHuUs, HaXOJIUTh apTyMEHTBI JUTS
JI0OKa3aTelIbcTBa CBOUX YTBEPIXKIACHUH, 3a7aBaTh
napaMeTpsl U KPUTSPUU PEIICHHS,

- AQHAJIM3UPOBATh IOJYYEHHBIE B XOJEC PEIICHHS
3a/laul Pe3yJIbTAThl, KPUTHUYCCKH OIICHWBATh WX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBHSIX;

- YMETh MEePEHOCHUTH 3HAHMSI B MO3HABATEIBHYIO U
MIPAKTUIECKYIO 00JIACTH KU3HEIEATSIIEHOCTH,

- yMeTb UHTETPUPOBATh 3HAHHUS U3 Pa3HBIX
MpeAMETHBIX 00J1acTeH;

- BBIIBHTaThb  HOBBIE  HJICH,
OPUTHHAIILHBIC TTOIXO/IBI U PEIICHHUS;
- CITIOCOOHOCTH X HUCIIOJIb30BAHMUS B
ITO3HABATEIBHON U COLMAIBHON IPAKTUKE

npeajiaraTtb

CBOMCTB HEOPraHMYECKUX M OPraHMYECKHMX BEIECTB U UX IIPEBPALLCHUN;

BBISBJIATH ~ B3aMMOCBSI3b  XMMHUYECKMX  3HAHUM €  TOHATHSAMU U
NpCACTABJICHUAMU APYTUX CCTCCTBCHHOHAYYHLIX MPCAMETOB,

- yMETh UCIIOJIb30BaTh HAMMEHOBAHMUS  XUMHUYECKHX COEIUHEHHMU
MEXKIYHAPOAHOTO COK3a TEOPETHYECKOW M NPUKIAAHOW XHMUUA U

TpUBHAJIbHBIC Ha3BAaHUS BAKHEUIIUX BELIECTB (ITUJICH, alleTUIICH, TJIMIEPHH,
denon, dopmanbaerun, yKCycHas KUCIOTA, TJIMLWH, YyrapHBIA —ras,
YIJIEKUCIIBIM ra3, aMMHaK, ranieHasl u3BeCTb, HEralleHas U3BeCThb, TUThEBast
coJla U JPYTux), COCTaBJIATH (POPMYJbl HEOPraHUYECKHX M OPraHMYECKUX
BELIECTB, YPAaBHEHHMSI XUMHUYECKHX pEaKIuil, OOBACHATH WX CMBICI;
MIO/ITBEPK/1aTh XapakTepHbIe XUMHYECKHE CBOIiCTBa BELIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU U 3aMUCSIMHU YPAaBHEHUN XUMHYECKUX
pEaKLHnii;

- YMETh YCTaHABIMBATh NMPUHAIJICKHOCTh W3YUYEHHBIX HEOPTaHMYECKUX U
OpPraHMYECKUX BEILECTB K OMPEIEIIEHHBIM KJIacCcaM M IpyIlaM COEAUHEHUH,
XapaKTEepPU30BaTh UX COCTAaB U BaKHEUIIME CBOWMCTBA; OINPEAENATh BHJIbI
XUMHYECKUX CBsi3el (KOBaJIEHTHAs, MOHHAs, METAJUIMYecKas, BOJOPOAHAs),
THUIBI KPUCTAUTMUECKUX PEIIETOK BELIECTB; KJIACCU(PHUINPOBATH XUMUYECKUE
peakuuu;

- chopMupoBaTb MpEACTaBIEHUS: O XHUMHYECKOH  COCTaBIISAIOLICH
€CTECTBEHHOHAyYHOW KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHWUU SIBJICHUN
npupoasl, B (OPMHUPOBAHWU MBIIUICHUS M KYJbTYpbl JIMYHOCTH, €€
(yHKIMOHATBHOW TPAaMOTHOCTH, HEOOXOJUMOMN /ISl peIIeHUs TPAKTHUYECKUX
3aa4 M HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOIHON CpeE;

- yMeTh HPOBOJIUTH pacueThl M0 XUMHUYECKUM (GOpMYyJIaM U YpaBHEHUSIM
XUMHYECKUX peakuuil C  HUCHOJb30BaHHWEM  (U3MUECKUX  BEJIUYHH,
XapaKTepU3YIOIIKX BEIIECTBA C KOJIWYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasibHbIE yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BaTh
CUCTEMHBIE XMMHMUYECKNE 3HAHUA JUISl NPUHATUS PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM




OK 02.
Hcnons3oBath
COBpEMEHHBIC
CpeacTBa
TIOWCKa,
aHaiu3a u
WHTEPIIpETAIH
1 uHopmanuu
"
nHpopMaImoH
HBIC
TEXHOJIOTUU
TUISt
BBITIOJTHEHU S
3ama4
npodeccuoHat
BHOU
JesITeIbHOCTH

B o0s1acTHIIEHHOCTH HAYYHOI O MIO3HAHHUS:

- c(hOpMHUPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAyKM U OOIIECTBEHHOH MPaKTUKU,
OCHOBaHHOTO Ha Jaore KYJbTYD,
CHOCOOCTBYIOLIIETO OCO3HAHHMIO CBOEr0 MecTa B
MOJINKYJIBTYPHOM MUDE;

- COBEpILIECHCTBOBAHUE SI3bIKOBOWM M UUTATEIbCKON
KyJbTYpbl KaK CpEJICTBa B3aUMOJCHCTBUS MEXIY
JIFOJIBMU U TTIO3HAHUS MUDA;

- OCO3HaHME LIEHHOCTH HAay4HOH JeATeIbHOCTH,

TOTOBHOCTb ~ OCYWIECTBISATh  INPOEKTHYIO U
UCCIIEI0BATEILCKYIO JIeSITEIIbHOCTD
UHAWBUIYaIbHO U B IPYIIIIE;

OBiajeHne  YHMBEPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJILHBIMU J1eliCTBUAMM:

B) pa6ora ¢ undopmanmeii:

- BJaJIeTh HABBIKAMU MOJTY4YeHHs] WHPOPMALUU U3
HWCTOYHUKOB pPa3HbIX THUIIOB, CaMOCTOSITEIIBHO
OCYLIECTBJIATh MOUCK, aHAIN3, CUCTEMATU3ALNIO U
WHTEpIpeTaIio WHOOPMAIIUU Pa3IMUHBIX BHUJIOB
1 (hOpM TIPEICTABICHNUS;

- CO3/1aBaTh TEKCTHI B Pa3IUYHBIX (dopmarax c
y4eTOM Ha3HaYeHHs WHGOpPMAlUU | IENeBOH
ayIUTOpPUH, BBIOMpas ONTHUMAIbHYIO  (opMy
MPEACTABICHUS U BU3YyaTU3ALINHY;

- OIEHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTh
uH(pOpMallUK, €€ COOTBETCTBHE TPAaBOBHIM U
MOPAIbHO-ITHYECKUM HOPMaM;

- HCIIONIb30BaTh CpPEACTBA HMH(DOPMAIMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJOTHMA B PEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX u

- yMeTb IUIAaHMPOBaTb W  BBINOJHATH  XMUMMUYECKUH  DKCHEPUMEHT
(mpeBpallileHusT OpPraHUYECKUX BEIIECTB MPU HArpeBaHUH, IMOJy4YeHUE
STWIEHA U U3yUEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLMM HA aJlbJETU[BI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi OeJKOB IpH HarpeBaHUU,
[BETHBIE pPEAKUUU OENKOB; MPOBOJUTH pPEAKLIHUU HOHHOTO OOMEHa,
OTIpeeIIsATh Cpely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAaKIIMU Ha CyJbdart-,
KapOOHaT- M  XJOpPUA-aHUOHBI, HAa KaTHMOH AaMMOHHA;  pellaTh
JKCIICpUMEHTAIbHBIC 3afaun 1o TeMaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C IIPaBWJIAMU TEXHHUKH O€30MacCHOCTU IpU OOpallleHuu C
BEILIECTBAMH U J1a0OPaTOPHBIM 0OOPYIOBAHHEM; IMPEACTABIATh PE3YJIbTATHI
XHUMHUYECKOTO KCTIEPUMEHTA B )OPME 3aIMCH YPABHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE ITUX PE3YJIbTATOB;

- yMEThb AaHAJIU3UPOBATh XHUMHUYECKYI0 HH(POpMAIUIO, IOJy4yaeMylo H3
pa3HbIX UCTOYHHUKOB (CpencTB MaccoBod uHopMmanuu, cetb MHTepHeT u

ApyrHe);

- BJAJCTb OCHOBHBIMM METOJAMU HAy4YHOTO IIO3HAHUS BELIECTB MU
XUMHYECKUX  SIBJeHMM  (HaOmioJeHue,  U3MEpeHHe,  IKCIEPUMEHT,
MO/IEIUPOBAHUE);

- YMeThb NPOBOJUTH pacueThl MO XUMUYECKUM (opMyliaM U ypaBHEHUSIM
XMMHUYECKMX pEakUuMd C  HCIOJb30BaHMEM  (U3WYECKMX  BEJIWYMH,

XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HopManbHbIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMYECKUE 3HAHUS JUISl MPUHATUS PEIIEHUH B KOHKPETHBIX
KHU3HEHHBIX CUTYyallUsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




OpPTraHU3allMOHHBIX  337a4  C  COOJIOJIEHHEM
TpeOOBaHMI IPrOHOMHKH, TEXHUKH 0E30I1acHOCTH,
THTHEHBI, pecypcocOepeKeHHs, MpaBOBBIX U
TUYECKUX  HOPM, HOPM  HMH(OPMALMOHHOM
0e30I1acHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, THHOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH,

OK 04.
DddexTuBHO
B3aUMO/IEVCTBO
BaTh U
paboTaTh B
KOJUJICKTUBE U
KOMaH/1e

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSTEIILHOCTH U CaMOOIIPE/ICIICHHIO;
-OBJIaJICHUE HaBbIKAMHU y4ebHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM M COLMAIbHOMN
JIeITEIILHOCTH;

OsBjaagenue YHHBEPCAJIbHBIMH
KOMMYHUKATUBHBIMHU /IEHiCTBUSIMH

0) coBMecTHasI 1eATeJIbHOCTD.

- TMOHMMAaTh M HCMOJb30BaTh IPEUMYIIECTBA
KOMaHJIHOW ¥ UHIMBUIYaJIbHON paboThI;

- MPUHUMATH II€JIM COBMECTHOHM JIESITEIbHOCTH,
OpraHU30BbIBATh U KOOPJAUHHUPOBATH JEUCTBUS IO
€¢ JIOCTIDKEHHIO: COCTaBJIATh ILIAH JICHCTBHIA,
pacnpenenaTb pojiy C y4eTOM MHEHUM YYaCTHUKOB
0o0CyXaTh pe3yJbTaTbl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBAaTH W BHIMOJHATH paboOTy B

YCIIOBUAX pCajibHOrO, BUPTYAJIBHOI'O u
KOM6I/IHI/IpOBaHHOT0 BBaHMOHeﬁCTBHH;
-  OCYHECTBIATH MO3UTUBHOC CTPATCTHUYCCKOC

MOBEJICHUE B PA3JIMYHBIX CHUTYalMSIX, MPOSBIATH
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIHATHBHBIM
OBJaieHHe YHUBEPCAJIbHBIMHU PeryisiTHBHbIMHA
AefCTBUAMMU:

r) NPpUHATHE ce0s M APYTHX JIJIeH:

- yMeTh IUIAaHUPOBaTb U  BBINOJHATh XMUMMUYECKUH  DKCHEPUMEHT
(mpeBpallileHusT OpPTraHUYECKUX BEIIECTB NpPH HArpeBaHUM, IMOJy4YeHHUE
STWJIEHA U U3yYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEaKLUU Ha allbJeTUIbl,
Kpaxmall, YKCYCHYIO KHCIOTY; JeHaTypanusi OeJIKOB IpH HarpeBaHUU,
[BETHBIE pPEAaKUUU OENKOB; MPOBOJUTH pPEAKIUH HOHHOTO OOMEHa,
OTIpEEISATh CPely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEeaKIMK Ha Cylb(art-,
KapOOHaT- M  XJOPUA-aHUOHBI, HAa KaTMOH AaMMOHHA;  pellaTh
JKCIICpUMEHTANIbHBIC 3afaun 1o TeMaM "Meramwisl" u "Hemertamnel") B
COOTBETCTBUM C MpaBWJIAMU TEXHHUKH O€30MacCHOCTH MpH OOpalleHuu C
BEIIECTBAMH U JIaOOPAaTOPHBIM 00OPYAOBAaHMEM; HPEICTABIATh PE3YIbTaThl
XMMHYECKOT0 HKCIIEPUMEHTa B (pOpMe 3amicH ypaBHEHHI COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHPOBaTh BHIBO/IBI HA OCHOBE ATUX PE3yJIbTaTOB
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- MPUHUMATh MOTHBBI M APTYMEHTBI IPYTHX JIOJCH
P aHAJIM3E PE3yJIbTaTOB JCSITCILHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JIPYTHX JIOICH
Ha OIIHOKH;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATH MUD C
MTO3UIMH JIPYTOro YeI0BeKa,

OK 07. B 06s1acTHIKO10IrMYECKOT0 BOCTIMTAHUSA: - chopMupoBaTh MPEACTABIEHUS: O XHUMHUYECKOH  COCTABIISIOLICH
CopeiicTBoBaTh | - COPMUPOBAHHOCTH DKOJOTUYECKOW KYJIBTYPHI, | €CTECTBEHHOHAYUYHOM KapTUHBI MHpA, POJIM XUMHUHU B TO3HAHUH SIBICHUN
COXpPaHEHHIO MMOHWMaHKUE BIUSHHUS COIHMAIbHO-DKOHOMUYECKHX | IPUPOABI, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYPHl JIHMYHOCTH, €e
OKpy’Karolled | MpolleccCOB  Ha  COCTOSIHME  MPUPOAHOW U | (QyHKIHMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM Ui pelIeHUs MPAKTUIECKUX
Cpenbl, COLMAILHOW  CpeAbl, OCO3HaHWE TJI00ATBHOTO | 33/1a4 M JKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0OPOBBIO U
pecypcocOepex | XxapakTepa SKOJIOTHUECKUX MpodIem; MIPUPOIHOM cperie;
CHHIO, - TUIAHUPOBAaHHWE M OCYIICCTBJICHHE JEHCTBUH B | - yMETh COOJIIOJATH MPaBHJIa SKOJOTHUECKH IIETIECOO0PA3HOTO TMOBEACHUS B
MIPUMEHSITh OKpYyXKarollle cpele Ha OCHOBE 3HAHUS ILeJieil | ObITY U TPYJOBOM AEATETbHOCTH B LEISIX COXPAHEHUSI CBOETO 3/I0POBBS U
3HaHUS 00 YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA; OKpY’Kalolled MPUPOIAHON Cpeabl; YYUTHIBATh OMACHOCTH BO3JCHCTBHS Ha
W3MEHEHUU aKTUBHOE HEMPHATHE MACWCTBUI, NPUHOCSIIUX | )KMBBIE OPraHU3MBI OMPECIICHHBIX BEIIECTB, MOHUMAs CMBICI MOKa3aTels
KJIMMara, BpEIl OKPYKaIOWIEH Cpeae; MpeIeTbHON TIONMYCTUMOW KOHIEHTPALIMU
MPUHIUITBL - yYMEHHME NPOTHO3UPOBATH HEOIArONPHUSATHbIE
OepeKIIMBOTO HKOJIOTUYECKUE MOCIEICTBUS TMPEITPUHIMAEMBIX
NPOU3BOJICTBA, | ACHCTBUI, MPeIOTBpAIaTh UX;
s pexTUBHO - pacupenue OmbITa JEATEIIbHOCTH
JeCTBOBATh B | DKOJIOTHUECKOW HaMpaBIEHHOCTH;
Ype3BBIUANHBIX | - OBJIAJICHUE HABBIKAMHU Y4eOHO-
CUTYyalHIx HCCIIEI0BATEIbCKON, MPOEKTHOM 1 COLMAIbHON
JESITeTbHOCTH;

EK 12 B yacTu Tpy10BOr0 BOCIIUTAHUS: - copMHpOBaTH MPEJICTABICHUS O POJU XMMUU B HAJEKHOCTH PaOOTHI

pOBOIUTH

TEXHHYECKOE
00CITy)KHBaHUE U
PEMOHT
MOJIBHXKHOTO
COCTaBa JKeJe3HbIX
JIOPOT B

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHMIO HA POTSHKEHUH BCEH JKU3HU

MEXaHNU3MOB MOJIBU’)KHOT'O COCTaBa;
- yMeTh aHaJIM3UPOBATh XHWMHYECKYI0 HH(MOpMAIMIO, MOJy4daeMylo U3
pa3HbIX HUCTOYHHUKOB (CpencTB MaccoBod MHGopMmanuu, cetb MHTepHeT u

Ipyrue)




11

COOTBECTCTBHU C

TpeOOBAHUIMH

TCXHOJIOTHYCCKUX

mpoueccoB

K 3.2 0a3oBble HCCJIE0BATEILCKHE IeHCTBHS - YMETh AaHAJIM3UPOBATh XHWMHUYECKYI0 HWH(GOPMAIMIO, MOJy4aeMyK U3
Pa3pabateiBaTh | -CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIIEHOMY pa3HBIX UCTOYHUKOB (CpPEICTB MaccoBoW WHGpopMauu, ceth MHTepHET u
TEXHOJIOTHYECK | IMOUCKY METOJIOB PELICHUs IPAKTHIECKUX 3a/1ad, pyrue)

Y€ IIPOLIECCHI MPUMEHEHHUIO PA3TUYHBIX METOI0B MTO3HAHUS;

Ha pEMOHT - OBJIaACHUEC BUJAMU JACATCIbHOCTH I10 IIOJTYYCHHUIO

OTJICIIBHBIX HOBOTO 3HAHUS, €0 UHTEPIIPETALUH,

neraneit u peoOpa3oBaHUI0 U NPUMEHEHHUIO B PA3IHYHBIX

y3II0B y4eOHBIX CUTYaIUsX, B TOM YHCIIE MPH CO3TaHUH

OIBHIKHOTO y4eOHBIX M COLIUANBHBIX MPOEKTOB

cocraBa

KEJEe3HbIX

JI0por B

COOTBETCTBUU C

HOPMaTUBHOMN

JOKyMEHTaI1e

u
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2. CTPYKTYPA U COAEP KAHUE

OBLIEOBPA30OBAJIBHOMAUCHUIIJIMHBI «XUMU»

2.1. O0beM JHCUHUNJINHBIA BUAbI Y4eOHOM padoThl

Bup yueOHo# padoThI Oovem
yacoe
O0bem 00pa3oBaTeIbHOI MPOrpaMMBbI M CHUIIIMHBI 72
B Tom 4yucae:
OcHOBHOE coep:KaHue 64
B TOM YHCJIE:
TEOpPETUIECKOe 00yUeHHE 30
NPaKTHYECKUE 3aHATUA 18
na0opaTOpHBIE 3aHITHUS 10
KOHTPOJIbHBIE Pa0OTHI 6
IIpogeccnoHAIBHO-OPUEHTHPOBAHHOE COIePKAHME 6
(comep:kaHne NPUKJIATHOTO MOTYJIS)
B TOM YUCJIE:
TEOPETUYECKOE 00yUeHUE 2
MPAKTUYECKUE 3aHATHUS 4
IIpome:xyTouHas arrecranud (3a4er) 2
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2.2. Conep:xxkanue o0meo0pa3oBaTeJbHOM AMCHHUIIIHHBI

HaumenoBanue Conep:xxanue yueOHOro MmaTepuaJia, JadopaTopHbie M NPaAaKTHYeCKHEe PadoThl, O6bem | Dopmup
pa3aesioB U TeM CamocrosiTesibHas (BHeayIUTOPHas ) padora ody4yarouierocsi, Kypcosasi padora, 4YacoB | yeMmble
NMPOEKTHI (eCJIM MPeAyCMOTPEHbI) KoMIere
HIMH
1 2 3
OcHoBHOE coep:kaHue 64
Pazgen 1. OcHOBBI CTPOEHHUSA BelleCTBA 6
Tema 1.1 OcHOBHOe coiep:KaHue 4 OK 01
Crpoenne aToMOB [ Tegpernyeckoe 00ydenne 2
XUMHNYECKUX
JJIEMCHTOB U COBpCMeHHafI MOACIb CTPOCHHA aTroMa. CHMBOIMYECKUH S3BIK XUMHH. XHUMHUYECKHH DJIEMEHT.
npupoa DsekTpoHHas KoHGHUrypaius aroma. Kiaccudukanus XAMHUECKUX 3JeMEHTOB (S-, p-, O-37eMeHTHI).
XUMHYECKON BaneHTHble ~ 9JIeKTpOHBI.  BaneHTHOCTb.  DIEKTpPOHHAs ~ NPHUPOJa  XMMHYECKOH  CBSI3H. 2
CBSI3U DNeKTPOOTPULIATENFHOCTh.  BHUIBI XMMHUYECKOW CBA3M (KOBAJCHTHAs, WOHHAs, MeTaJIM4ecKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHUs
IIpakTHYecKkne 3aHATHA 2
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Pentenve 3agaHuii Ha WUCIOJL30BAaHHE XHUMHUYECKOW CHMBOJIMKMA W Ha3BaHUM COEOUHEHUH IIO
HOMEHKJIAType MEXKIYHAPOIHOTO COK3a TEOPETHYECKOWM W TPHUKIATHOW XHUMHUH W TPUBHAIBHBIX
HA3BaHW JUISI COCTABJICHHS XUMHUYECKUX (OPMYJ TBYXAaTOMHBIX COCAMHCHHU (OKCHIOB, CYJIb(HIIOB,

TUAPUJOB U T.I1.) U IPYTUX HEOPIraHUUYECKUX COEAMHEHNN OTJENbHBIX KJIACCOB.

HpaKTI/I‘IeCKI/Ie 3aaaHusA Ha YCTAHOBJICHUEC CBA3U MCXKIY CTPOCHUEM aTOMOB XUMHYCCKUX JJICMECHTOB U
NEpUOANICCKUM U3MCHCHUEM CBOMCTB XMMHYECKHUX PJIEMEHTOB U UX COCI[I/IHGHI/Iﬁ B COOTBCTCTBHH C

ITOJIOKCHUEM Hepnonnqecxoﬁ CHCTCMBI.

Tema 1.2
Ilepuonnueckuii

3aKOH U Ta0IuIa

JLUL

Menneneesa

OcHoBHOE€ CoAECpKaHUuEC

IlpakTH4YecKkue 3aHATUSA

Ilepuonnueckas cucrema xumuueckux diaemeHToB J[.M. MenneneeBa. @PU3MYECKUH  CMBICI
[lepnonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHUMHUYECKHX
AIIEMEHTOB, O0pa3yeMbIX HMMH TPOCTBHIX M CIOXXHBIX BEIIECTB B COOTBETCTBUU C TMOJOXEHHEM
XUMHYecKoro sieMeHta B Ilepmogmyeckont cucreme. MuUpPOBO33pEHYECKOE M HAy4YHOE 3HA4YCHHE
[Tepuoanueckoro 3axona JI.MI. Mengeneea. Ilpornossr [[.MI. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX DJIEMEHTOB. PelleHue MNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHuil Ha
XapaKTepU3allMi0 XUMHYECKHX JJeMeHTOoB «MeTamnndeckue / HEMETaJUIMYeCKHe CBOMCTBA,
3JIEKTOTPOOUIIATEIIBHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHM C MX JJICKTPOHHBIM CTPOCHUEM U

MOJI0’KEHUEM B IEPUOIMYECKOM cUCcTeMe XUMUYecKkux annemMeHToB J[.1. MenaeneeBa»

OK 01

OK 02
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Paznen 2. Xumunuyeckue peakunu

OCHOBHOE Co/lepKaHue 4 OK 01
Tema 2.1
TeopeTnueckoe o0yueHue 2
Tunst
XUMHUYECKHX .
Knaccudukanus u TUIBI XUMHUYECKUX PEaKLUW C ydacTHEM HeopraHudeckux BemiecTB. CocTaBiieHHE
peaxKun N N o
YpaBHEHUU peakIuil COeAMHEHMs], pa3jIOXKEHHs, 3aMelleHus, oOMeHa, B T.4. peakUuid TOpeHHs,
OKHCJIEHHS- BOCCTAHOBJICHHUS.
VYpaBHeHUsT OKUCIEHUA-BOCCTaHOBIEHMs. CreneHb oOkuciaeHUs. OKUCIUTENb U BOCCTAHOBUTEIb.
CocraBieHre W ypaBHUBAaHHME OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUI METOIOM 3JIEKTPOHHOTO
Oananca. OKUCIUTETHFHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B MPHUPOJE, MPOU3BOJICTBEHHBIX MpOIEccax U
KU3HEJEATEIbHOCTH OpPraHU3MOB
IIpakTHYeckne 3aHATHA 2
KonuyectBennbie oTHOMIEHUsST B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIC 3aKOHBI B XUMUU M PACUETHI IO
YpaBHEHUSAM XHMHUYECKUX peakiuil. Monb Kak eAuHMIla KOJMYecTBa BellecTBa. MouspHas macca.
3aKOHBI COXPAaHEHHUs MAacChl U dHEpPruu. 3akoH ABoraapo. MomspHblii 00beM Ta3oB. OTHOCHTENbHAS 2
IUIOTHOCTh Ta30B. PacueTsl Mo ypaBHEHHMSIM XMMHUYECKUX PEAKIIMI C MCIOJIB30BaHUEM Macchl, 00beMa
(HOpMaJbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEILleCTBA
OCHOBHOE Co/iep/KaHne 4 OK 01
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Tema 2.2. TeopeTnueckoe o0yueHue 2 OK 04
DIIEKTPOJIUTHYECK
Teopus snexTponuTHuecKkor auccouuanuu. VMoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHl. Peakiiun HOHHOTO
asi TUCCOIMaNns U
. obmena. CocraBiieHHEe peakIMid HMOHHOIO OOMEHa MyTEeM COCTaBJICHUS HMX IOJHBIX U COKPAICHHBIX 2
WOHHBII OOMEH
MOHHBIX YpaBHEeHUH. KHCIOTHO-OCHOBHBIE peakuuu. 3alaHus Ha COCTaBIIEHUE HOHHBIX PeaKIuil
JlaGopaTopHble 3aHATHSA 2
JlaGopatopHas paboTta « TUIbI XUMHUUECKUX PEeaKLIUi»
HccnenoBanue TUNOB (IO COCTaBY U KOJMYECTBY MCXOAHBIX M O0Opa3yIOLIUXCs BELIECTB) M MPU3HAKOB
. . 2
XUMHYeCKHX peakiuil. [IpoBenenue peakiuii HOHHOTO 0OMEHa, ONpeIeIeHUe CPe bl BOJAHBIX PAaCTBOPOB.
3aaHNs Ha COCTABJICHUE MOHHBIX peaKIii
KontpoabHas CrpoeHue BeliecTBa U XMMUYECKHE PEAKLIUU
2
padora 1
Pa3en 3. CTpoenue H cBOiiCTBA HEOPraHMYECKHX BelIeCTB 16
Tema 3.1.
OcHoBHOe coep:kaHue 4 OK 01
Knaccudukanus,
HOMEHKJIaTypa 1
Teopernyeckoe o0yueHue 2 OK 02

CTPOCHUC
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HEOPTaHUYECKUX
BEILECTB

[Tpenmer Heopranmdeckoit xumuu. Kiaccudukanus Heopranudeckux BemiecTB. IIpocTeie U ciiokHbIE
BeniecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEIIECTB (OKCUIBI, THIPOKCHUIBI, KUCIOTHI, COJIN). B3anMocBs3b
HEOPraHMYECKUX BEIICCTB. ATperaTHble COCTOSIHHS BellecTBa. Kpucrammueckue u aMopdHbIe
BEIECTBA. THUIMBl KPUCTAIUIMYECKUX PEIICTOK (aTOMHAas, MOJIEKYJsipHasi, WOHHAs, METaJUIM4ecKas).
3aBUCUMOCTh (DU3MUECKHUX CBOMCTB BEIIECTBA OT THUMA KPHUCTAUIMYECKON peueTKu. 3aBHUCHUMOCTb
XUMUYECKOM aKTMBHOCTH BEUIECTB OT BUJA XMMHUYECKOW CBS3M U TUINA KPUCTAIIMYECKON PELIETKH.

[TprunHBl MHOTOOOpA3Us BEIIECTB.

HpaKTuquRue 3aHATHSA

HOMeHKHaTypa HCOPIraHNMYCCKUX BCIICCTB: HA3BAHHUC BCIICCTBA HCXOIA U3 HUX XHUMHYECKOH (bOpMy.HBI
WIM COCTaBJICHHE XHMHYECKOM q)OpMy.]'IBI HCX0odsd U3 Ha3BaHHA BCIICCTBaA II0 Me)K,HYHapO,Z[HOﬁ

(MIOITAK) miu TpuBHaJIbHOM HOMEHKJIATYpE.

Pemienne mnpakTHueckux 3aJaHUN MO KiIacCU(UKAIMK, HOMEHKJIATYpe W XUMHYECKUM (opMysiam
HEOPraHMYECKUX BEIIECTB PA3NMUYHBIX KJaccoB (yrapHbIi Tra3, yrJIeKUCIbIH ra3, aMMHUak, rarieHas
U3BECTb, HETAllleHas! U3BECTh, MUTHEBAs CO/IA U IPYTUX): HAa3bIBATh U COCTABIATH (DOPMYIIBI XUMHUYECKHUX

BCIICCTB, OMPEACIIATL MPUHAAJICKHOCTE K KJIACCy.

Hcrounnku xumudeckor mHoOpmaimu (CpencTB MaccoBoi MH(poOpManuu, ceTb VHTEpHET U apyrue).

[Touck nupopmanmu No Ha3BaHUSIM, UACHTHPHUKATOPAM, CTPYKTYPHBIM (OpMyIaM

1IK 1.2

OcHoBHOE conep:kaHue

OK 01
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Tema 3.2.
dusuko-
XHUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX

BE€IICCTB

TeopeTnueckoe o0yueHue

Mertamibl. O6mue ¢u3ndecKue U XUMUYECKHE CBOMCTBAa MeTa/uioB. CrocoObl MonydyeHus. 3HAYCHUE
METaJUIOB M HEMETAJUIOB B MPUPOAEC U JKU3HEAEATECIbHOCTHM YeJOoBeKa M opraHu3moB. Kopposus

MCTAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 34U ThI MCTAJIJIOB OT KOPPO3UU

Hewmeramnel. OOmue Qu3ndyeckue U XUMHUYECKHE CBONCTBA HEMETAJIOB. TUIHWYHBIE CBOWCTBA
HemetawioB V- VII rpynn. Knaccudukanus u HoMmeHKIaTypa coequHeHUI HeMeTaioB. KpyroBopotsl

OMOTEHHBIX 2JIEMEHTOB B IIPUPO/IE

XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJOB, THIPOKCHUIOB, KUCIIOT,
cojiell U Jip.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB IPOCTHIX BEIIECTB, BOJOPOAHBIX COEIMHEHUH,

BBICHIUX OKCHUAOB U THAPOKCHUIOB

HpaKTuqecm[e 3aHATHUSA

CocraBieHre ypaBHEHHI XUMHYECKHX pEaKIMi C y4acTHEeM MPOCTBIX U CIIOKHBIX HEOPraHMYECKUX
BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHJIOB METaJNIOB, HEMETAUIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMH M aM(OTEpHBIX THUJPOKCHIIOB; HEOPraHWYECKUX COJIeH,
XapaKTEepPU3YIOLIUX UX CBOMCTBA. PellleHHMe NMpPakTUKO-OPUEHTUPOBAHHBIX TECOPETUYECKUX 3aJaHUM Ha
CBOWCTBA, COCTaB, MOJIyueHHE M O€30MacHOE HMCIOJIb30BaHNE BaKHEHIIMX HEOPraHWYECKHX BEIIECTB B

OBITY U IPAKTHUUECKOH JeATEIbHOCTH YeJIOBeKa

OK 02

1IK 1.2
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OcHoOBHOe co/iep:KaHue 2 OK 01
OK 02
JlabopaTopHble 3aHATHS 2 OK 04
Tema 3.3.
Unenrndukanms JlaboparopHuas padota «neHTHUKAINS HEOPTaHUICCKUX BEUIECTBY. 2
HEOPraHUYECKUX
— Pemenne sSKcCepUMEHTANBHBIX 3a7a4 [0 XUMHUYECKHMM CBOWCTBaM METAJJIOB M HEMETAJIOB, IO
pacIo3HABAHMIO U MOJIYYCHUIO COSIMHEHUN METAJUIOB U HEMETAJUIOB.
WnenTudukanysi HEOPraHWYECKUX BEIIECTB C HCIOIB30BAaHUEM HX (U3UKO-XUMHUYECKUX CBOWCTB,
XapaKTepHBIX KAYeCTBEHHBIX peakinuid. KauecTBeHHBIE peakiuu Ha Cyibdar-, KapOOHAT- M XJIOPHU-
AQHMOHBI, HA KATUOH aMMOHMS
CBoiicTBa HEOPraHMYECKUX BEIIECTB 2
KonTponbHas p m
pabora 2
Pa3nen 4.CTtpoeHue u CBOMCTBA OPraHNYeCKHX BelleCTB 24
Tema 4.1. OCHOBHOE COIep/KAHHE 4 OK 01
Knaccudukanmus,
CTpOeH™ME H Teoperuueckoe o0yueHue 2
HOMEHKJIaTypa . .
[TosiBneHwe u pa3BUTHE OpraHUYECKON XUMUH Kak Hayku. [Ipenqmer opranndeckoit xumun. Mecto u 2
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OPraHu4YCCKUX

BE€IICCTB

3HaYeHHE OPraHUYEeCKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK. XUMHUYECKOE CTPOCHHUE KaK MOPSIOK
COEIMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO MX BaJleHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUU
XUMHUYECKOTO CTPOCHHS OpraHndeckux coenuuenuii A.M. bytieposa. Yriepoansiii ckener
OpPraHUYECKON MOJIEKYJIbI. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XUMHUYECKOT'O CTPOCHUS MOJIEKYJI.
Wzomepust u nuzomepsl.llonarue o pynkunonansHoit rpymnme. Pagukan. [lpunnuns! kinaccupukanuu
OpPraHMYECKUX COeAUMHEHMN. MexTyHapoiHass HOMEHKIIATypa U MPUHIUITBI HOMEHKIATYPbI
oprannueckux coeauHenuii. [lonstue 06 a3oTcoaepKamux COSAMHEHUSIX, OMOTOTHYECKH aKTUBHBIX
BelleCTBaX (YIJIeBOAAX, )KUPaAX, ONKaxX U Jp.), BRICOKOMOJEKYIISIPHBIX COCTMHEHUSIX (MOHOMED,

MOJIUMEP, CTPYKTYPHOE 3BEHO).

IIpakTHyeckue 3aHATHS

HomeHnkmarypa oOpraHM4ecKux COEIWHEHHUM OTICJIbHBIX KJIACCOB (HACHIIICHHBIEC, HEHACBIIIEHHBIE M
apOMAaTUYECKHE YTJIEBOJOPOJIbI, CIIUPTHI, (PEHOJIBI, allbJETHAbI, KETOHBI, KApOOHOBBIE KUCIOTHI U JIp.)
CocraBieHHe TONHBIX M COKPAIEHHBIX CTPYKTYPHBIX (OPMYNl OpPraHUYEeCKHX BEIIECTB OTAEIbHBIX
KJIACCOB, HCIIOJNB3Yys HMX Ha3BaHMS IO CUCTEMATUYECKOW M TPHUBUAIBHOW HOMEHKJAType (STHIIEH,
aleTusIeH, TIulEepuH, ¢eHon, (QopManabIerui, yKCyCHas KHCJIOTa, TIWIMH). PacueTsl mpocteimieit

(dopMyJIbl OpraHu4ecKOi MOJIEKYJIbI, HICXO/sI U3 3JIEMEHTHOT 0 cocTaBa (B %)

Tema 4.2.
CaoiicTBa
OpPraHUYeCKuX

COCTUHEHUN

OcHoBHOE conep:kaHne

12

Teopernueckoe o0yueHue

OU3NKO-XUMHYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHHWH OTAENBHBIX KJIacCOB (0COOEHHOCTH

OK 01

0K 02

OK 04
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KJIacCU(UKALUU U HOMEHKJIATYphl BHYTPH KJlacca; TOMOJIOTMYECKUN psJ U o01mas Gpopmyiia; U30MepHs;

buznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHUS):

- TpelerbHbIe YIIEBOAOPOAbl (aJIKaHbl M IUKJIOAJIKaHbI). ['OpeHHe MeTaHa KaK OJUH M3 OCHOBHBIX
MCTOYHUKOB TEIlIa B MPOMBIIIEHHOCTHA U ObITYy. CBOHCTBA MPUPOAHBIX YTIIEBOJOPOJIOB, HAXO0XKICHUE B

npupoac U MIPUMEHCHUEC AJIKAHOB,

- HCIPCACIIbHBIC (aJ'IKCHLI, AJIKMHbI H aJ'IKa)II/ICHBI) U  apoOMAaTHUYCCKUC YIJICBOAOPOIbI. FOpCHHe

allCTUJICHA KaK HCTOYHHUK BBICOKOTCMIICPATYPHOI'O INIaMCHHU JIS1 CBAPKU U PE3KH MCTAJIJIOB

- KHCJOPOACOAEpIKaIINe COSTUHEHNS (CIUPTHI U (PEHOIbI, KApOOHOBBIE KHCIOTHI M A(PHUPHI, allbACTHIBI
U KETOHBI, XWphI, yriaeBojsl). llpakTuueckoe MpUMEHEHHE STUIICHIVIMKOJISA, I[NIMLEpuHa, (eHoa.
[Ipumenenue ¢Qopmanbaeruaa, aneTaabAeru/ia, YKCYCHOH KHCIOTBHI. MbUla KakK COJM  BBICIIUX

KapOOHOBBIX KUCIOT. Moroline CBOMCTBA MbLIa

- a30TCO/IepXKAINe COeTMHEHUS (AMUHBI 1 AMHUHOKHUCIIOTHI, OCJIKHM). BBICOKOMOJIEKYIISIPHBIE COCTUHEHUS
(cuHTEeTHYEeCKHME W  OMOJOTHYECKH-aKTHBHBIE). MoOHOMEp, TMONUMEep, CTPYKTypHOE  3BEHO.

HOJ'II/IMepI/BaI_[I/IH OTUJICHA KaK OCHOBHOC HAIIPABJICHUC €T0 UCIIO0JIb30BaHU.

I'enermueckas cBI3b MCXKAY KilaCCaMU OPraHNn4YCCKUX COGI[I/IHCHI/II\/'I

IIpakTnyeckue 3aHATHS

CaoiicTBa OpTaHUYCCKUX COCOUHEHMH OTHEIbHBIX KJIACCOB (TpI/IBI/IaJ'IBHaSI U MCKIAYHapoaHasd

HOMCHKIJIaTypa, XUMHNYCCKUC CBOﬁCTBa, CITOCOOBI HOJ'Iy‘-IeHI/I}I)I peaACIIbHBIC (aJ'IKaHLI )51 L[I/IKJ'IOElJ'IKaHLI),

1IK 1.2
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Hernpe/iebHbIe (AIKEHbI, aJIKUHBl U aJIKaJAMEHbl) 1 apOMaTHYECKUE YIJIEBOJOPO/Ibl, CIIMPTHI U (EHOIBI,
KapOOHOBBIE KUCIIOTHI ¥ 3(UPHI, adbJAEIU/Ibl U KETOHbI, aMUHBI 1 @MUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIPHBIE
COECIMHEHMS. 3aJaHusl Ha COCTaBJICHHE YPaBHEHUI XMMHUYECKUX PEAKLMH C y4acTUEM OpPraHMYECKHX

BCIICCTB HAa OCHOBAHUHU UX COCTaBa U CTPOCHUA

CocraBnenue CXeM peakuuit (B TOM YUCIIe o MIPEIIOKEHHBIM LETI0YKaM
MIPEBPAILICHH ), XapaKTEPU3YIOIINX XUMHYECKHE CBONCTBA OPraHUYECKUX COCAUHEHUW OTACIIbHBIX
KJIACCOB, CIOCOOBI MX IOJY4YE€HUS M Ha3BaHUE OPraHUYECKUX COEJUHEHUH 0 TPUBUAIBHOW WIH
MEXIYHApOJAHOM  cHCTeMaTH4ecKOM  HOMEHKJarype.  PemieHue  IpakTHKO-OpUEHTHPOBAHHBIX

TEOPETUYECKUX 33/IaHUI HA CBOKWCTBA OPraHUYECKUX COCTUHEHUN OTAEIBHBIX KIaCCOB

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota "IIpeBpalieHns opraHMYecKiX BellecTB npu HarpeBanuu".Ilonydyenue sTuneHa u
U3y4YEHHE €ro CBOWCTB. MoJenupoBaHHE MOJEKYJ M XUMHUYECKHX IPEBPALICHUN HAa NpPUMEPE JTaHa,

9TWJICHA, allCTHUJICHA U AP.

Tema 4.3.
WNnentudukanus
OpPTaHHYECKUX
BEIECTB, UX
3HAYECHUE U

IMPUMCHCHUC B

OcHoBHOE conep:kaHue

Teopernueckoe o0yueHue

buooprannueckue coenqunenus. [Ilpumenenme u 6uongorudeckas posb yriaeBo1oB. OKUCIeHNHE yTiIeBOI0B

- UCTOYHUK HEPTUHU KUBBIX opranu3mMoB. O0nacTu MpUMEHEHUs aMUHOKUCIOT. [IpeBpaienus GenkoB

OK 01

0K 02

OK 04
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OBITOBOM U
MIPOU3BOACTBEHHO
U 1eITEIbHOCTH

YCI0BCKa

numu B opranusme. buonormueckue ¢ynkuuun OenkoB. buonormyeckue Qynkuuu xupoB. Poib

OpFaHI/I‘ICCKOﬁ XHMHHU B pCUHICHUN npo6neM MMHMIEBOM 0€e301macHOCTH

Ponp opranwdeckoii XUMHUM B pEHICHUM MPOOJIEM DSHEPreTUYECKOW OE30MacHOCTH, B Pa3BUTHUU
MEJUIIMHBI, CO3/JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX MCTOUYHUKOB SHEPIUH (QJIbTEPHATUBHBIE UCTOUYHUKHU
sHepruu). OnacHOCTh BO3JCHCTBHS Ha KMBbIE OPTaHU3Mbl OPIrAHUYECKUX BELIECTB OTAEIBHBIX KJIAcCOB
(YyrimeBomoposl, COHUPTHL, (EHOIBI, XJIOPOPraHMYECKHE MPOU3BOIHBIC, aNbIACTUIAbl U JIp.), CMBICIH

MoKa3aTelist MPeeIbHO TOMYCTUMON KOHIICHTPAlUU

JlabopaTopHble 3aHATHUS

JlaGopatopHass pabGota: "WneHTudukanus OpraHUYeCKMX COCIUHEHUH  OTHENbHBIX  KJIAacCOB'
WnenTudukaiys OopraHu4ecKux COSIMHEHUHN OT/ENbHBIX KJIACCOB (HA NMpUMepe allbJeru/oB, Kpaxmala,
YKCYCHOM KHUCJIOTbI, O€JIKOB U T.I1.) C UCTIOJIb30BAaHUEM UX (PU3UKO-XUMHUYECKHUX CBOMCTB M XapaKTEPHbIX
KauecTBEHHbIX peakuui. [leHarypauust Oenka mpu HarpeBaHuu. l[BeTHble peakuun O€IKOB.
BO3HUKHOBEHNE AHAJIUTHYECKOTO CHUTHAJIAa CTOYKHM 3pEHUS XMMHMUYECKHUX IPOLIECCOB IPHU NPOTEKAaHUU

KauyeCTBEHHOM pc€aKkiuu, MO3BOJISAIOMIEH I/I,Z[eHTI/I(l)I/II_[I/IPOBaTB MNPCAJIOKCHHBIC OPIraHUYCCKHUEC BCIICCTBA

Kontponbnas

pabora 3

CtpyKTypa 1 CBOMCTBA OPTaHMYECKUX BEIIECT

Pasznen 5. Kunernueckue 1 TepMOJAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX PeaKIui

Tema 5.
CxopocTh

OcHoBHOE coepxxaHue

OK 01

OK 02
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XUMUYECKHUX
peaKLHii. TeopeTnueckoe o0yueHue IIK 1.2
XUMHUECKOE
PaBHOBCCHUC CKOpOCTh pPeakiMi, €€ 3aBUCHMMOCTH OT Pa3IM4HBLIX (PAKTOPOB: MPUPOIABI PEATMPYIOIIUX BELIECTB,

KOHLEHTPAllU pearupyrolux BEIIECTB, TEMIEpaTypbl U IUIOLIAJM PEAKIMOHHOW IOBEPXHOCTH.

TemnnoBble 3¢ (GeKTh XUMUYECKUX peakiuil. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH.

OOpatumMocTh peakiuil. XuMHUYEeCKOe pPaBHOBECHE M €ro CMEUICHHE IMOJ ACHCTBHEM pPa3IUYHBIX

(bakTOpoB (KOHILIEHTpAILMS PEareéHTOB WJIM MPOIYKTOB PEaKiuu, JaBieHHE, TeMIepaTypa) Ui CO3IaHMs

ONTUMAJIbHBIX YCIOBUN ITPOTEKaHUs XUMUYEeCKHUX npoueccoB. [Ipunnun Jle laTense.

IIpakTH4eckue 3aHATHSA

Pemenne mnpakTUKO-OpUEHTHUPOBAHHBIX 3aJaHUIl Ha aHanu3 (PAKTOPOB, BIMSIOMIMX HA H3MEHEHUE

CKOPOCTH XUMHYECKOH peakiuy, B T.4. ¢ MO3ULUI 3KOJOIMUYECKH 11€JIeCO00pa3HOro MOBEIEHUS B OBITY U

TPYIOBOM AEATEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 3/10POBbS U OKPYKAIOLIEH ITPUPOJIHOMN CPEbl.

Pemienne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHUM Ha mpuMeHeHHe npuHnuna Jle-Illarense mus

HAXOXKJCHUs HAalpaBJIEHUS CMEIICHUS PpaBHOBECUS XHUMHYECKOM peaknuuu MW aHanu3 (HakTopos,

BIIMSIONINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Pa3znen 6. PacTtBopsl OK 0]
Tema 6.1.

OcHoBHoOe conepxxaHue OK 02
[Tonsatue o
pacTBOpax Teoperuueckoe o0yueHue OK 04
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IIK 1.2

PactBopenne kak ¢Qusnko-xumuueckuid mpouecc. PactBopbl. CrocoObl MPUTOTOBICHUS PAaCTBOPOB.

PactBopumocTs. MaccoBast 101151 pacCTBOPEHHOTO BeriecTBa. CMBICI [TOKa3aTes MPeIeIbHO A0ITyCTHMON

KOHLICHTPALIUK U €T0 MCIIOJIb30BAHME B OL[CHKE YKOJIOTUYECKON 0€30MacHOCTH.

[IpaBuia 5KOJIOTHYECKH LEIECOOOPA3HOrO TOBEACHHUS B OBITY M TPYIOBOW ACATEIBHOCTH B IEISX

COXPaHEHUsI CBOETO 3/I0POBbSI H OKPYIKAIOIICH MPUPOTHOM CPEe/Ibl; OMACHOCTh BO3/CHCTBHS Ha JKHBBIC

OpraHU3MBbI ONPEICICHHBIX BEIIECTB.

PemieHue npakTHKO-OPHEHTHPOBAHHBIX PACUCTHBIX 33J[aHUI HA PACTBOPHI, HCIOJIb3yeMble B OBITOBOM U

HPOM3BOICTBCHHOM JICATEIBHOCTH YEIIOBEKA

OcHOBHOe coiep:KkaHue OK 01

JlabopaTopHble 3aHATHS OK 02
Tema 6.2. OK 04
Hccnenosanne JlaGopatopHas pabota «IIpuroroBneHue pacTBOpoB».
CBONCTB
pacTBOpPOB 1K 1.2

[TpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHLEHTpaUUU (C MPaKTUKO-OPUEHTUPOBAHHBIMU

BOIIPOCAMH) U OIIPEJEIICHUE CPEbl BOJHBIX PACTBOPOB.

Pemenne 3ama4d Ha MMPUT'OTOBJICHUC PACTBOPOB

[IpodeccronanbHO-OpHEHTUPOBAHHOE COJIEpIKAHUE (CONEepPIKaHNE TTPUKIATHOTO MOTYJIs)

Pazgen 7. Xumus B ObITY M IPOU3BOJCTBEHHOM 1eSITEJIbHOCTH YeJIOBEKa

OK 01
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OcHoOBHOe co/iep:KaHue 6 OK 02
TeopeTruueckoe o0yueHue 2 OK 04
o N N OK 07
Hogeiimme 10CTHXEHUS XUMUYECKOM HAYKH U XUMHYECKON TeXHOJIOTUU. Poibh Xxumun B oOecrieueHun 2
. . N 1IK 3.2
IKOJIOTHUYECKOH, SJHEPTeTUICCKOM M MHINEBON O€30IMaCHOCTH, pa3BUTHH MeTUITMHBL. [IpaBuiia moucka u
Tema 7. aHaJIM3a XUMHUYECKOW WHGOpMAlMU M3 Pa3IMYHBIX MCTOYHUKOB (Hay4yHass M ydeOHO-Hay4dHas
Xumust B ObITY U JauTepaTypa, CpeicTBa MaccoBoi nHpopMaluu, cetb IHTepHer)
[IPOU3BOJICTBEHHO
. IIpakTuyeckue 3aHATHS 4
U 1eATEIbHOCTH
4eJI0BEKA . . .
[louck m aHanu3 KEWCOB O MPUMEHEHUU XMMUYECKHUX BEIIECTB M TEXHOJOTHUH C ydyeToMm Oymyuiei 4
npoecCHOHANBPHOM  AEATeTbHOCTH MO  TeMaM: Ba)KHEWIIHWE  CTPOUTENbHBIE  MaTepHalbl,
KOHCTPYKLMOHHBIE MaTepHanbl, KpacKH, CTEKJIO, KepaMHKa, MaTepuajibl Ul DJIEKTPOHUKH,
HaHOMAaTepHaJIbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHHUKHU DHEPrUM, OPraHUYECKME W MHUHEpalbHbIE
yA0OpeHUs, JICKAPCTBEHHBIEC BEIIECTBA, OBITOBAS XUMHUSI.
3amuTa: [IpeacraBnenue pe3yabTaToB pelieHus KeHcoB B opMe MUHH-IOKIA/a C Mpe3eHTaIuei
HUmoeosas [Ipomedcymounas ( ammecmayus 6 popme oughghepenuyuposannozo 3auema) 2
Bcero 72
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Ne Ne Tewma 3anaTHA Bcero Jlexuun ITpaktnueckue | Jlaboparop | KoHTposbHbI
/1 TEMBbI Tema ypoxka 3aHATUN 3aHATHUS HbIE € paboThI
No 3aHATHS
ypoka
1 2 3 4 5 6 7
Pasznea 1. 6 2 4 - -
OcHOBBI CTPOEHMS BellecTBa
1.1 | CrpoeHnune aTOMOBXMMHYECKHUXIJIEMEHTOB 4 2 2 - -
UNPUPOAAXUMUYECKONCBA3H
1 1.1.1 | CrpoeHue atoma 1
2 1.1.2 | Crpoenue atoma 1
3 1.1.3 | Xumuueckas CBS3b 1
4 1.1.4 | Xumudeckas CBS3b 1
1.2 IMepuoanueckuii 3axon u Tadauna /. 1. 2 - 2 - -
MenaeneeBa
5 1.2.1 | Ilepuonuyeckasi CHUCTeMa XHUMHUYECKHUX DJIEMEHTOB 1
.. Menneneea
6 1.2.2 | VI3MeHeHHE CBOWCTB B IEPHUOJUYECCKOW  CHUCTEME 1
xuMudeckux dyemenToB .. Menaeneena
Paznea 2. 10 4 2 2 2
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XuMUYeCKHe peakiunu

2.1 THNBIXUMHYECKUX pPeaKIuii 4
7 2.1.1 | Knaccudukarus 1 TUITBI XAMUYECKUX PEAKITHA
8 2.1.2 | OKHCIUTEILHO-BOCCTAHOBUTEIILHBIE PEAKITUT
9 2.1.3 | Pemenue 3a1a4 1o pacueTy KOJIMYECTBA BEIIECTBA
10 2.1.4 | PacueTsl IO ypaBHEHHUAM XUMUYECKUX PEAKIIHHA
2.2 | DJIEKTPOJIMTHYECKAS THCCOLUALUS U UOHHBIH 4
o0MeH
11 2.2.1 | Teopwust SNEKTPOTUTHIECKOMN TUCCOIMAIIAN
12 2.2.2 | Peakium HOHHOTO OOMEHa.
13 2.2.3 | Jlaboparopras  pabora  «Tumbl  XHMHYECKHUX
peaxuii»
14 2.2.4 | JlaboparopHass  pabora  «Tumbl  XUMHYECKHX
peaxkuuii»
15 KontponsHas padora Nel
16 KonTponbnas padora Nel
Pasznea 3. 16
CtpoeHne M CBOiicTBa HEOPraHMYECKUX BeleCTB
3.1 | Knaccupukanus,HOMeHKJIATypa 4
HCTPOEHHEHEOPTaHMYeCKUXBEIleCTB
17 3.1.1 | Knaccudukanus HeOpraHM4ecK1x BEIECTB
18 3.1.2 | Knaccudukanus HeOpraHM4eCcK1X BEIECTB
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19 3.1.3 | HomeHnknaTypa HEOpraHUYECKHX BEIIECTB
20 3.1.4 | HomeHkaTypa HEOPraHUYECKHX BEIIESCTB
3.2 | ®U3UKO-XMMHYeCKHe CBOICTBAa HEOPraHMYeCKHUX 6
BellIeCTB
21 3.2.1 | CgoiicTBa METaIIOB 1
22 3.2.2 | CnocoObl MOTy4YEHHUsI METAIIIOB 1
23 3.2.3 | CBoiicTBa HEMETAJIIOB 1
24 3.2.4 | CgoiictBa HemetauioB [V- VII rpynn 1
25 3.2.5 | Xumuueckue cBOHCTBa OCHOBHBIX KIIACCOB 1
HEOPTaHNYECKUX BEIIECTB
26 3.2.6 | Xumuueckie  CBOWCTBA  OCHOBHBIX  KJIACCOB 1
HEOPTraHUYECKUX BEIICCTB
27 3.2.7 | CoctaBneHne ypaBHEHUH XWMHUYECKUX PEaKIHi
XapaKTepU3yIOIMNX  CBOMCTBA  HEOPraHMYECKUX
BEIIECTB
28 3.2.8 | CocraBneHne ypaBHEHUH XWMHYECKHUX PEAKIHi
XapaKTepU3yIOIMNX  CBOMCTBA  HEOPTraHMYECKUX
BEIIECTB
3.3 NnentudgurkannsiHeopraHn4ecKuXBeuecTn -
29 3.3.1 | JlaboparopHas pabora «MnenTudukarus
HEOPTaHMYECKUX BEIIECTB)
30 3.3.2 | JlaGopaTopHas pabora «Unentudukanus
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HCOPraHN4YCCKUX BEIICCTB»

31 KontponbHas padota No2
32 KonTponbhas padorta Ne2
Pasznea 4. 24 12
CrtpoeHue 1 CBOMCTBA OPraHUYEeCKHUX BelIeCTB
41 | Knaccupukanmsi, CTpoOeHHe U HOMEHKJIaTypa 4 2
OpraHH4YecKHX BellecTB
33 4.1.1 | OcHOBHBIE OJOKEHUS TEOPHUH XUMHUYECKOTO 1
CTPOEHUS OPraHUYECKUX COeqMHEeHu A.M.
byrneposa
34 4.1.2 | Knaccudukanum opraHUueCKuX COSIMHEHUI 1
35 4.1.3 | HomeHkiatypa OpraHMueCKUX COSAMHEHUIA
36 4.1.4 | HomeHknaTypa OpraHMueCKUX COSAMHEHUN
4.2 | CBoiicTBaOpPraHM4ecKUXCcOeIHHEeHUI 12 6
37 4.2.1 | [IpenenbHbIE YTIEBOAOPOIBI 1
38 4.2.2 | HenpenenbHbIe 1 apOMaTHYECKUE YTIEBOAOPOIBI 1
39 4.2.3 | Kucnopojcoaepikaiiue COeIMHEHS 1
40 4.2.4 | Kucnopoacoaepkaiiue coeqHHEHUS 1
41 4.2.5 | A3oTcojepKaIire CoeTMHCHUS 1
42 4.2.6 | I'emermdeckas CBSI3b MEXKIY KJaccaMH OpPTaHHYECKUX 1
COCIMHEHU I
43 4.2.7 | HomeHknaTypa U CBOMCTBA OPraHUYECKUX
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COETUHEHUN

44 4.2.8 | HomeHknaTypa U CBOHCTBA OpraHUYECKHUX
COEAMHEHHI

45 4.2.9 | CocraBneHue cXeM peakluii Mo MpeaIoKEeHHBIM
LEMOYKaM IMPEeBpaLLIEHUI

46 4.2.10 | CocraBneHue cXeM peakuui Mo MpeagoKeHHbIM
LIENTOYKaM ITPEBPAICHUI

47 4.2.11 | JJaboparopnas pabota «IIpeBpanieHus
OpPraHMYECKUX BEILECTB MIPHU HArPEBAHUM»

48 4.2.12 | JIaboparopHas pabota «IIpeBpameHus
OpPraHWYECKUX BEIIECTB MIPH HArPEBAHUM»

4.3 HNnentudguxanus opraHudecKNX BellecTB, HX
3HaYeHHe U MPUMeHeHNe B ObITOBOI 1
NMPOU3BOCTBEHHOIi IeSITeIbHOCTH YeI0BEKA

49 4.3.1 | buooprannueckue COeTUHEHUS

50 4.3.2 | buooprannueckue COeJUHEHHS

51 4.3.3 | Posb opranmdeckoit xumun.OMacHOCTb BO3JCHCTBHS
OpraHMYeCKHX BEIIECTB HA KHUBbIE opraHu3Mel. [T/IK

52 4.3.4 | OnacHOCTh BO3JICHCTBUS OPraHUYECKUX BEUIECTB HA
xuBble opranu3Msl. [1/IK

53 4.3.5 | JlaboparopHas pabora «neHTnduxarms

OpraHU4YCCKUX CO€IUHEHMUI OTACIbHBIX KIACCOB»
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54 4.3.6 | JJaboparopnas padota «MneHTudukamms
OpPraHMYECKUX COCANHEHUHN OTACIBHBIX KJIacCOBY»
55 KonTtponsHas padora Ne3
56 KonrtponsHas pabora Ne3
Pasznea 5. 4
Kunernueckue u TepMOAUHAMHYECKHE
3aKOHOMEPHOCTH NMPOTEeKAHUSI XUMUYECKHX
peaxuuii
5 CropocTbXMMHYeCKHXpeakunii. XuMniecKkoe 4
paBHOBecHe
S7 5.1 | CkopoCcTh XUMHUYECKON peaKuu
58 5.2 | dakTophl, BIUSIONIME HA CKOPOCTh XUMHUYECKON
peakuuu
59 5.3 | Xummueckoe paBHOBECHE
60 5.4 | Xumuueckoe paBHOBECHE
Pasnen 6. 4
PacTBOpBI
6.1 | IlonsiTHe 0 pacTBOpax 2
61 6.1.1 | PacTBOopeHue kak GU3NKO-XUMHUYECKHI ITpoIiecc.
62 6.1.2 | CrtocoOBI TPUTOTOBJICHHUS PACTBOPOB
6.2 | HccienoBanue CBOiCTB pacTBOPOB 2
63 6.2.1 | JIaGoparopHas pabota «IIpuroroBiaeHue pacTBOPOB»
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64 6.2.2 | Jlaboparopnas padota «IIpuroroBieHue pacTBOpOB» 1
Paszgen 7. 6 2 4 -
Xumus B ObITY M IPOM3BOACTBEHHOM
esITeJIbHOCTH YeJIOBeKa
7 XuMus B ObITY U IPOU3BOACTBEHHOM
AesAITeIbHOCTH YeJI0BeKa
65 7.1 | Hoselilme 1OCTUXKEHUS XUMUYECKON HAyKU U 1
TEXHOJIOTUU
66 7.2 Hosgeiimue goctukeHnss XMMHUYECKONH HAYKH U 1
TEXHOJIOTUU
67 7.3 | [lpuMeHEeHNE XUMUYECKUX BEIIECTB M TEXHOJIOTHH C 1
yueToM Oynymieil npodecCHoHaIbHON JesITeIbHOCTH
68 7.4 | IlpuMeHeHHEe XUMUYECKUX BEIIECTB M TEXHOJIOTUH ¢ 1
ydeToM Oyayiieit mpodeccuoHaabHOM AeSITEIbHOCTH
69 7.5 | IlpuMeHeHHEe XUMUYECKUX BEIIECTB M TEXHOJIOTUH ¢ 1
ydeToM Oynyiiel mpohecCuoHaTbHON NesTENbHOCTH
70 7.6 | [lpuMeHEeHNE XUMUYECKUX BEIIECTB M TEXHOJIOTHH C 1
y4deToM Oyayiieit mpodeccuoHaabHOM AeSITEeIbHOCTH
71,72 JuddepeHunpoBanHblii 3a4eT 2
BCET'O 72 32 22 10
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3. YCJIOBUA PEAJIM3AIIMA IPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOU JUCHHUIIJIMHBI «XUMMUSA»

3.1 Tpe6oBaHNA K MUHUMAJBbHOMY MATEPHUAJIBbHO-TEXHUYECKOMY
o0ecImeYeHn 0

Peanuzammss mporpaMMbl AHCHMIUIMHBL  «XUMUS» TpeOyeT Haaudus
y4eOHOro KaOMHETAaXUMHUHU U/ WK YIEOHON XMMUYECKON JTaO0paTOpHH.

O6opynoBanue y4eOHOro kKaOMHeTa (HArJIsiAHbIE MOCOOHUsI): HaOOPHI
[IAPOCTEP)KHEBBIX MOJIENIE MOJIEKYJ, MOJETH KPHUCTAJUIMYECKUX PEIICTOK,
KOJUISKIIUA TIPOCTBIX M CIIOKHBIX BEIIECTB W/WIM KOJUICKIIMH TOJMMEPOB;
KOJUICKIIMSI TOPHBIX TOPOJI W MUHEpaioB, Tabnuia MeHnaeneeBa, ydeOHbIC
(buabMbl, TUPPOBBIE 00pPa30BaTEIbHBIE PECYPCHI.

Texnnueckue cpeacTBa 00y4YeHHsi: KOMIIBIOTED C yCTPONUCTBAMU
BOCTIIPOM3BEJICHUSI 3ByKa, TMPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C OKPAHOM,

MYHBTHMCHHﬁHaH A0CKa, YKa3Ka-IIpC3CHTCP OAJIA Hp€3€HTaHHﬁ.

O6opynoBanme JjadopaTopuu U padounx MecT JJadOPaTOPHH: MEH3YPKH,
MUINETKU-KaNeIbHUIbl, TEPMOMETPbI, MHKPOCKOM, JyMbl, NPEIMETHbBIE U
NOKPOBHBbIE CTEKJIA, IUIAHIIETHl JJIs KaleNbHbIX peakuui, QUIbTpoBaJbHAs
Oymara, MpOMBIBAJIKU, CTEKJISIHHbIE NMPOOUPKHU, PE3MHOBBIE MPOOKH, (POHAPHUKH,
HAa0Op pPEAKTUBOB, CTEKJSHHBIE NaJIOYKW, IITATHBBI [JIs1 NPOOMPOK; MEpPHbIE
LIWJIMHAPBI, BOPOHKU CTEKJISIHHBbIE, BOPDOHKH JEJIHUTENbHbIE UIuHAprdeckue (50-
100 ™), CTYmKM C MECTUKOM, (appopoBble YalllKH, HTUHUETHI, QUIBTPHI
OyMakHble, BaTa, MapJjs, YacoBble CTEKJa, 3JIEKTPOIUIMTKH, JabopaTOpHbIE
HITaTUBBI, CIUPTOBBIE TOPEJIKH, CHUYKH, MPUOOp AJd TMOJYy4YeHHUs Tra3oB (WU
npoOupKa C ra3o00TBOJAHON TPYyOKOi), AepKaTeiau sl MpOOHPOK, CKISHKH IS
XpaHEHUs PEaKTUBOB, pa3JaTOUYHbIEC JIOTKH; XuMUuyeckue crakansl (50, 100 u 200
MJ1); IIMATENW; MUHILETHI; TUTEbHbIC IIUILbI; CEKYHIOMEPHI (TailMepbl), MEpPHbIE
npobupku (Ha 10-20 M) u mepubie kosowI (25, 50, 100 u 200 mi1), BoasHas OaHs
(W1 TepMOCTaT), CTEKJISTHHBIC MAJIOUKH; KOHUYECKUE KOJObI i1 TuTpoBaHus (50

u 100 wmu); UHAMKATOpHBIE TOJOCKU sl ompexaenenus pH u cranmapTHas



35

WHIMKATOpHAs 1IKaja; yHUBEPCAIbHBIA MHAUKATOP; nuneTku Ha 1, 10, 50 mu (mom
no3atopsl Ha 1, 5 u 10 mut), OropeTKH Ui TUTPOBAHMSI, MEIULMHCKUE IIITPUIIBI HA
100-150 mu, nabopaTopHbIe W/ aHATUTHYECKUE BECBI, PH-METpPBI, CYyIUIBHBIN

mkad, u ap. mabopaTopHoe 000pyAOBaHHE.

3.2 UndopmanuoHHoe oOecneyeHre peajiu3allud MPOrpaMMbl

1. Audunorenora, M. B. Xumus: y4eOHHUK M TPAKTHKYM I CPETHETO
npodeccuonansaoro obpazosanus / M. B. Andunorenosa, A. B. badkos, B. A.
[TonkoB. — 2-e u3a., ucnp. u gomn. — Mocksa: U3narensctBo FOpaiit, 2022, —
291 c.

2. lllerommxunaa, H. A. OOmas xwmmus: ydueObnmk s CIIO / H. A.
[leronmuxuna, JI. B. Munaesckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbckmif, A. b. Xumwusa: y4eOHUK W MPAKTUKYM JiA CPEIHEro
npodeccruonansHoro oopaszoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢
u3l., nepepad. u nqon. — MockBa: U3narensctBo FOpaiit, 2022. — 507 c.

4. Xumus: yueOHUK i cpeaHero npodeccuoHanbHoro oodpaszoanus / 1O.
A. Jle6enes, I'. H. daneceB, A. M. T'ony6es, B. H. IllanoBan; mox oOmiei
penakmuern I'. H. dangeeBa. — 2-¢ wu3n., mepepadb. m gom. — Mocksa:
N3narensctBO FOpaiit, 2022. — 431 c.

JlonoJIHUTe IbHbIe HCTOYHNKH

1. Xwumwusa. 10 kmacc. YriuyOn€HHbli ypoBeHb : yueOHUK/ B.B. Epemun,
H.E. Ky3smenko, B.U. Tepenun, A.A.Jlpo3goB, B.B.Jlynun; mnox pen.
B.B. Jlynuna. — M.: [IpocBemenune, 2022. — 446, [2] c.: ui.

2. Xwumusa. 11 kmacc. YrinyOnéuusii ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. [Ipo3nos, B.B.Jlynun; non pen. B.B. Jlynuna. — M.:
[Ipocsemenue, 2022. — 478, [2] c.: un.

3. Xwumus. YrinyOnensusii ypoBenb. 10—11 kiaccel: paboyasi mporpamma K
muann YMK B.B. Jlynuna: yueOGHO-MeTonmyeckoe mocobue / B.B. Epemun,

A.A. [Ipo3nos, U.B. Epemuna, 3.10. Kepumos. — M.: lpoda, 2017. — 324, [1] c.
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4. Meronuueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko,
B.1. Tepenuna, A. A. JIpo3ngoBa u nap. «Xumus. YTayOleHHbIH ypoBeHb». 10
kiacc / B. B. Epemun, A.A. JlpozmoB, U.B. Epemuna, B. U. Maxonuna,
O. 10. Cumonoga, 2.10. Kepumor. — M.: [Ilpoda, 2018. — 339 c. : um.

5.  Meroanueckoe nocodbue k yueonuky B. B. Epemuna, H. E. Ky3smenko,
A. A. Jlpo3noBa u np. «Xumus. YriayOneHHbld ypoBeHby». 11 kmacc / B. B.
Epemun, A.A. [posnos, U.B. Epemuna, H.B. BoakoBa, H.B. ®upcrosa, 3.1O.
Kepumon. — M.: [Ipoda, 2018. — 423 c. : u.

6. Iycena, E. B. Xumus qist CIIO: yuebHo-MeTonnueckoe nmocooue / E. B.
['ycea, M. P. 3uranmmuna, /. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: 3neKTpoHHBIA // JlaHb : AIEKTPOHHO-
oubmuotreunas cucrema. — URL: https://e.lanbook.com/book/196096 (mara
obOpamienus: 14.10.2022). — Pexxum mocTyma: st aBTOPHU3. MOJIb30BaTENEH.

7. UYepnukona, H. FO. XumMusa B 10CTyITHOM H3JIOKEHUH: YU4EOHOE MOCOOHE
s crio / H. FO. UepHukoga.
— 316 c. — ISBN 978-5-8114-9500-9. — Texkct: snextpoHHbI // JlaHb:

aJIeKTpOHHO-OMOMoTeunas cucrema. — URL.: https://e.lanbook.com/book/195532

2-¢ u31., crep. — Cankr-IlerepOypr: Jlanp, 2022.

(mata obpamenusi: 14.10.2022). — Pexxum noctymna: ajisi aBTOpH3. MOJIb30BaTEIEH.

8. IlleBnumpina, JI. B. Xumus: yaeonoe nocooue / JI. B. IlleBHunpina, A.
N. AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4. — Texkct: snexkTpoHHbIN // JlaHb: 2NeKTpoOHHO-OUOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/118505 (nmata obOpamenusi: 14.10.2022). — Pexum
JOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

9. bmunos, JI. H. Xumus: yueonuk mns CIIO / JI. H. baunos, M. JI.
[Tepdunona, T. B. CokonoBa. — 2-e usn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 ¢. — ISBN 978-5-8114-7904-7. — Tekct: »nekTpoHHBIM // JlaHb:
ANIEKTPOHHO-O0uOmoTeunas cucrema. — URL: https://e.lanbook.com/book/167183

(mata obpamenust: 14.10.2022). — Pexxum moctyna: ajisi aBTOpH3. TOJIb30BaTEIICH.
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10. TabpuensH, O. C., JIsicoBa, I'. I, Xumus: kHUTA A1 TIPETIOIABATEIIS:
y4eb.-meTo1. mocobue. — M. Akagemus, 2012. - 332 c.

11. YepuuxoBa H. O., MemepsikoBa E. B. Pemaem 3amaum mo Xumuu
camocrosTensHo: yuebHoe mocodue / H. FO. Uepnukosa, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

12. PesnukoB B. A. COopHuK ymnpaXHEHMH W 3a7ad MO OpPraHUYECKOn
xumun: yuyeoHoe nocobue / B.A. PesnukoB — Caunkrt-IletepOypr: Jlanb, 2021. —
226 c.

13. Kanycrmra A. A., Xampuenko WM. I'., JImbanoB B. B. OOmas wu
Heopranudeckas xumusd. [Ipaktukym / A. A. Kanycruna, U. I'. Xansuenko, B.B.
JIn6anoB — Cankrt-IlerepOypr: Jlans, 2020. — 152 c.

14. Tabpuensu O.C. Xumus: yue0. niusa ctya. npod. yueo. 3aBenennii / O.C.
["abpuensn, U.I'. Octpoymos. — M., 2016.- 256 c.

15. Tabpuensn O.C. Xumus 118 npodeccuii U cHenUaIbHOCTEH
TEXHUYECKOTO MpOopuist: y4eOHUK Juid CTyA. YUYpPEeXKIeHUH cpea. mpod.
obpazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-e u3ma., crep. — M. :
N3 narenbckuit ueHTp «Akanemus», 2017. — 272 c.

HNuTepHeT-pecypcesl

1. hvsh.ru — Xypnan «Xumust B IIKosiey.

2. https://postnauka.ru/themes/chemistry — nekuuu 1Mo XMMHHM Ha caiTe

[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

HayuyHo-nonyJisipHbIii TTPOEKT «DJIEMEHThI OO0JbIION Hayku» ((pusuka, Xumusi,
MaTeMaThuKa, aCTPOHOMHS, HAyKHM O KW3HHU, Hayku o 3emuie). HoBoctn Haykw,
KHUTHY, HAYYHO-TIOMYJIIPHBIE CTAThU, JICKIIMH, SHIUKIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit Hay4yHO-nIonyJisipHOTrO )XypHasa «llorenumam». Kypnan nzmaércs ¢ 2005 r.,
c 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
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CaiiT Hay4YyHO-NIOIYJISIPHOTO >KypHasia «XHMHS W KU3Hb». JKypHan wusmaércs
c 1965r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpeITast 2JIEKTpOHHAs OuOnMoTeka xmMmudeckoro moprana «Chemnety,
COJCPKUT yueOHbIE U HH(POPMALMOHHBIE MaTepuanbl Uil IIKOJIbHUKOB U
yuutenei. B Heli MOXXKHO HaliTH yd4eOHUKH MO OOIIel U HEOPTraHMYECKON XHMUH,
OpPraHUYEeCKON XHWMHH, MYJIbTUMEIUAMATEPUANIbl, a TaKXKe 3aJaud XUMHUYECKUX
OJIUMIINAJ] C PELICHUSIMH, 3a/1a4l BCTYIUTENIbHBIX 9K3aMEHOB JJIs1 AOUTYPHUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nupopmanmonuble Marepuasibl 00 oJuMnuanax: MOCKOBCKOH TOpOJICKOH,
Bceepocceniickor, MenneneeBckor, Mexnynaponnou. IlpuBenensl 3amaun
TEOPETHUYECKUX M HKCIIEPUMEHTAJIBHBIX TYpPOB, MOAPOOHBIE pEUICHUs, CIIUCKU U
dboTtorpaduu nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CuctemMa JUCTAHIIMOHHOTO OOy4YeHHs, HaIlpaBJICHHas B IIEPBYIO ouepeab Ha
MOJATOTOBKY K OJIMMIIMA/IAM BCEX YPOBHEW — OT WMIKOJBHBIX 10 MeEXayHapOaHOM.
CallT coaepKUT OTPOMHOE KOJIMYECTBO 3aJay, CrPYNIUPOBAHHBIX KaK IO TEMaw,
Tak W 1o onuMmnuazaMm. I[lo BceM OCHOBHBIM paszjiejliaM XWUMHUU TPUBEIEH
TEOPETUUYECKUI MaTepral U pa300paHbl pelIeHUs] TUMIOBBIX 3aa4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo wnanoTexHonorusiM. OCHOBHasi IIeJib — pa3BUTHE OOpa3oBaHUsA B
0o0JJacTU  HAHOTEXHOJIOTMH U  MOJATOTOBKA K  HMHTEPHET-OJIMMIIMANE MO
HAaHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBounas uHdopmaiys 0 XUMHUYECKUX DJIEMEHTaX U WX CBOMCTBaX
(Ha aHTJIMIICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyCCKOS3BIYHBIN CAalT O CBOMCTBAX XUMHUYECKUX JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)



http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
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Hexommepueckuil callT OHNAH-O00pa30BaHUA, COAEPKUT MHOTO HHTEPECHBIX
0o0pa30BaTeNbHBIX KYpCOB U BUACOJNEKIUN [UIsl LIKOJBHUKOB, CTYACHTOB M
yuutelie. ECTh HECKOJIBKO KypCOB MO XHUMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service — camblii aBTOPUTETHBII B MHUPE XUMHUU
UH(GOPMAIIMOHHBIN HHTEPHET-PECYpC (CalT IIIATHBIN).

13. http://www.xumuk.ru

CaliT 0 XMMHHU: KJIACCUYECKUE YUYEOHMKH, CIPABOYHMKH, SHLUMKIIONEINHU, OUCK
OpPTraHWYECKUX U HEOPTaHUUYECKUX PEAKLINN, COCTABICHUE YPABHEHNN PEAKIUN.

14. http://orgchemlab.com/

CailT, NOCBAIIEHHBIN TPaKTUYECKON padboTe B 1abopaTtopuu


http://gotourl.ru/4800
http://www.xumuk.ru/
http://orgchemlab.com/
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4. KOHTPO.Ib U OIEHKA PE3YJIbTATOB OCBOEHU
OBIHIEOBPA3OBATEJBHOU JUCIHHUIIJINHBbI

Kontpoib #  oOleHKa  pe3ynbTaToB  OOy4YeHUS  OCYIIECTBIISIETCS
npernojiaBaresieM B MpOILIECCe NPOBEIECHUS  MPAKTUYECKUX  3aHATUH U
7a00paTOPHBIX PadOT, TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS OOYyYarOIIMMUCS
WHIUBUYAIbHBIX 3a/IaHUM, MPOEKTOB, HCCleqoBaHUN. Pesynbrarel 0O0ydeHUs
OMPENIEIAIOT, 4TO 00yYarolKecs: AOJKHBI 3HAaTh, IOHUMAaTh U JIEMOHCTPUPOBATH
M0 3aBEPIICHUHN U3YUYECHHS TUCIUILTAHBI.

st popMupoBaHUsi, KOHTPOJISL U OLICHKU PE3yJIbTATOB OCBOCHUSI y4eOHOM
JVCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OLICHOYHBIX MEPONPUSTUM, TTPECTABIISIONIAS
co0Ol KOMIUJIEKC YYEeOHBIX MEpPOIPUSATUH, COTJIAaCOBaHHBIX C PE3yJIbTaTaMH
oOyuenus u copmynupoBansbix ¢ yuerom @I'OC CO0 (mpeameTHbie pe3yibTaThl

o auctuiiuae) u ®I'OOCCIIO.

Moayas/Paznea/ PesyabTar

Ne K/IIK
OKJ Tema o0y4eHmust

Tunbl oeHOYHBIX MEPONPUSATHI

| | OcHoBHOE coaep:kaHue

1 Pazpea 1. ®DopMyIHpPOBATH
OcHoBBI 0a3oBble NOHATHSA
CTPOCHHS U 3aKOHbI XHMHMH
BellecTBa
1.1 |OK 01 |Ctpoenue aromoB|CoOCTaBIsATh 1. Tect «Ctpoenune aToMoB
XUMHYECKHIX XUMHYECKHUE XUMHYECKHX 3JIEMEHTOB U MPUPOIA
AJIEMEHTOB U (bopMyIbI XUMHYECKOH CBSI3U».
npupona COeIUHEHNN B 2. 3ama4yi Ha COCTABJICHUE XUMUYECKUX
XUMHUYECKON COOTBETCTBUU CO  |(HOpMYJI IBYXaTOMHBIX COEAMHEHUN
CBS3U CTETICHbIO (oxcuaoB, cynb(pua0B, THAPUIOB U
OKHCJICHUS T.IL.).
XUMUYECKUX 3. 3aaHus Ha UCIIOJIb30BAHHE

JJIEMEHTOB, UCXOMs [XUMUYECKOW CUMBOJIMKU U HA3BAHUM
13 BAJICHTHOCTU U |CO€IMHEHHN 110 HOMEHKJIAType
AIIEKTPOOTPHULIATEN |MEXKIYHAPOIHOTO COI03a

BHOCTHU TEOPETHUYECKON U MPUKIIAJHON XUMHH U
TPUBHAIIBHBIX HA3BAHUU IS
COCTaBJICHUS] XUMHUECKUX (HOpMYIT
JIBYXaTOMHBIX COEMHEHUH (OKCHJIOB,
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Ne | OK/IIK Mopyae/Pasnen/ PesyapTar Tunbl OEHOYHBIX MEPONIPUATHIA
Tema o0y4eHust
CyJIb(pUI0B, TUAPHUIOB U T.I1.) U IPYTUX
HEOPraHUYECKUX COCIMHEHUN
OT/ACJIbHBIX KJIAaCCOB
1.2 [OK 01 |[lepmonuueckmii |XapakrepuzoBarb |l.Tect «Merammueckue /
OK 02 |3ak0H ¥ TaOIMIa |XUMHUYECKUE HEMeTaJlJINYECKHUE CBOMCTBA,
.. MenneneeBa |3J1€MEHTHI B 3JIEKTPOOTPULIATEIIBHOCTD U CPOJICTBO K
COOTBETCTBUU C UX [3JIEKTPOHY XUMHUUECKHUX FJIEMEHTOB B
MIOJIOKEHUEM B COOTBETCTBHUE C MX AJIEKTPOHHBIM
MEePUOIUYECKON CTPOCHUEM U TOJI0KEHHUEM B
cucreme NEePUOINYECKON CUCTEME XUMUYECKUX
XUMHYECKUX anemeHnToB .. MenaeneeBay.
anemenToB .. 2. IlpakTryeckue 3a/lanus Ha
MenneneeBa YCTaHOBJICHUE CBSI3H MEXK]Ly CTPOCHUEM
aTOMOB XMMHYECKUX 3JIEMEHTOB U
MEePUOJNYECKUM U3MEHEHUEM CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX
COEMHEHUI B COOTBETCTBUU C
nonoxxenueM [leprnonnueckoit cucreme.
3. I[IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKUE 3ajaHusl Ha
XapaKTEePU3aLUI0 XUMHUECKHX
3IeMeHTOB: «MeTannudeckue /
HEMETaJUINYECKHE CBOMCTBA,
3JIEKTPOOTPHUIIATEIHFHOCTh U CPOJICTBO K
AJIEKTPOHY XUMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C MX AJIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
NEePUOINYECKON CUCTEME XUMUYECKUX
anemenToB .. Menneneepa»
2 Paznean 2. XapaKTepH3oBaTh KontpoJabHnas padora
XuMnueckue TR «CTpoeHue BelecTBa H XUMHYECKHUE
XHMHYECKHX
peakuuu . peakuum»
peaxuuii
2.1 |OKO01 |Tumsr CocraBisTh 1. 3amaun Ha cocTaBlIeHUE YpaBHEHUN
OK 04 |xumumyeckux peakuuun peakuuii:
peakimit COCTMHCHMS, — COCIMHEHMS, 3aMEIICHUS,

pa3noKeHus,

pasnoxeHusi, o0OMeHa,




42

Ne | OK/IIK Mopyae/Pasnen/ PesyapTar Tunbl OEHOYHBIX MEPONIPUATHIA
Tema o0y4eHust
oOMeHa, — OKHCIIUTENbHO-
3aMeleHus, BOCCTaHOBUTEJIbHBIX PEAKIUH C
OKHUCJIUTEIHHO- UCIIOJIb30BaHUEM METOJa 3JIEKTPOHHOTO
BOCCTAHOBUTEJIHHBI |OaJIaHCa.
€ peakuuu 2. 3ajaum Ha pacyeT Macchl BELIECTBa
ni 00béMa
ra3oB 10 U3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WK 00BEMY OJIHOTO
U3 yYaCTBYIOIIMX B PEAKIMH BEILIECTB;
pacy€Thl
Macchl (00bEMa, KOJIMYECTBA BEILIECTBA)
MPOJIyKTOB PEAKIIUU, €CITH OJTHO U3
BEIIECTB UMEET MTPUMECH
2.2 Onexkrponutuuec |CocTaBIsATh 1. 3ajaHus Ha cocTaBJIEHUE
Kasi IUCCOLMALINS |ypaBHEHUS MOJIEKYJIIPHBIX U MOHHBIX PEAKIU C
Y HOHHEIA OOMEH |XHMMHUYECKHX Y4aCTUEM KHCIIOT, OCHOBAHHI U COJIEH,
pEeaKIM HOHHOTO |yCTAaHOBJICHUE U3MEHEHUS KUCIOTHOCTH
obOmMmeHa ¢ cpebl
y4acTHEM 2. JJaboparopnas padota "Turibt
HEOPraHWYECKUX |XUMHUYECKHX peakiui"
BEIIECTB
3 Paznean 3. HccaenoBarb KonTpoJsbHas padora
Crtpoenue n CTPOeHHE U «CBoiicTBa HEOPTAaHUYECKHX
cBOlicTBa CBOliCTBa BellleCTB»
HEOPraHUYeCKHUX |[HEOPraHUYeCKHX
BellleCTB BellleCTB
3.1 |[OK 01 |Knaccudpukanus, |Kmaccupumuponar |1. Tect «HomeHknarypa u Ha3BaHHE
[IK 1.2 |HOMeHKJaTypa U |b HEOPTaHWYECKHE |HEOPTaHWYECKUX BEILIECTB UCXOMS U3
CTpPOCHHUE BEIIIECTBA B UX XUMUYECKON (POpMYIIbI UITH
HEOPraHMYECKUX |COOTBETCTBUU C X |COCTABICHUE XUMUYECKOU (POpPMyIIBI
BEILIECTB CTPOECHHEM UCXO/I U3 Ha3BaHMS BEUIECTBA 110

MEXIyHAPOAHOU UIIM TPUBUATIBHOU
HOMEHKJIAType».

2. 3aa4un Ha pacyeT MacCoOBOM JTOJIN
(Macchl) XUMUYECKOTO AJIEMEHTA
(coenuHeHust) B MOJIEKyJe (CMECH).

3. [IpakTryeckue 3aJaHusl 1O
KJaccu(uKanrm, HOMEHKIAType U
XUMHUYECKHM (hopMyiam
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX
KJIACCOB.
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Ne | OK/IIK Mopyae/Pasnen/ PesyapTar Tunbl OEHOYHBIX MEPONIPUATHIA
Tema o0y4eHust
4. ITpakTryeckue 3ajlanus Ha
ompeieJIeHue XMMUYECKON aKTHBHOCTH
BEIIIECTB B 3aBHCUMOCTH BHa
XHUMHYCCKOM CBS3U M TUIA
KPUCTAIUIMYECKOM PELIETKH
3.2 |[OK01 |Dusuko- YcraHaBIMBaTh 1. Tect «OCOOEHHOCTH XUMHUECKUX
OK 02 |xumuyeckue 3aBHCHUMOCTD CBOMCTB OKCHJIOB, KHCJIOT, OCHOBAaHHIA,
I[IK 1.2 |cBoiicTBa ¢busuko- aM(pOTEPHBIX TUIPOKCUIOB U COJICIY.
HEOPTraHUYECKUX |XUMHUYECKUX 2. 3anaHus Ha COCTaBJICHUE YPAaBHEHUI
BEIIIECTB CBOMCTB XUMUYECKHUX PEAKIIUN C y4acTHeM
HEOPraHWYECKUX  [MPOCTHIX U CIOKHBIX HEOPTaHUUECKHUX
BEILIECTB OT BEILIECTB: OKCUIOB METAJIJIOB,
CTPOCHHMSI aTOMOB U [HEMETAJIOB U aM()OTEPHBIX JJIEMEHTOB;
MOJIEKYJI, a TAK)KE€ |HEOPTraHUYECKUX KUCIOT, OCHOBAaHUHU U
THIIA aM(}OTEepPHBIX THAPOKCHUIOB,
KPUCTAJUTMYECKON |HEOPTraHUYECKUX COJIEH,
pelIeTKH XapaKTEPHU3YIOIIUX UX CBOWCTBA U
CHOCOOBI MOJTYYECHHUS.
3. [IpakTHKO-OpHUEHTHPOBAHHBIC
TEOPETHYCCKHE 3aJaHUsI HA CBOMCTBA U
MOJy4YeHHE HEOPTaHUYECKUX BEIECTB
3.3 |OK 01 |Unpentuduxanus |Mcciaenosarsb 1. ITpakTMKO-OPUEHTUPOBAHHBIE
OK 02 |HeopraHMuecKMX |KaueCTBEHHBIE 3aJ]JaHus 110 COCTABICHUIO XUMHUYSCKUX
OK 04 |[BemiecTB peaxkuuu peakuuii ¢ yyacTueM HEOpraHUUECKUX
HEOPTraHWYECKUX  |BEIIECTB, UCTIOIb3YEMBIX JII UX
BEIIECTB UJIeHTU(DUKAITNH.
2.JIaboparopnas pabdora:
“Unentuduxarnyiss HEOpraHUIECKUX
BEIIECTB”
4 Pa3znen 4. HccaenoBaTth KonTpoJsbHas padora
Crtpoenue n CTPOeHHE U «CTpoeHue H CBOHMCTBA
CBOIICTBA CBOMCTBA OPraHN4YeCKHUX BeUleCTB)
OPraHMYeCKUX |OPraHMYeCcKUux
BelleCcTB BeleCTB
41 |OKO01 |Knaccudukanusa, |Kmaccudunuponar |1. 3aganust Ha cocTaBieHUE Ha3BaHUH
IIK 1.2 |cTpoenue u b OPTraHUYECKUE OpPraHWYECKHUX COECIMHEHMM 10
HOMEHKJIaTypa BEIISCTBA B TPUBUAILHOM WJIH MEXKTyHAPOTHOM
OpTraHUYECKHUX COOTBETCTBHUU C UX |CUCTEMATHYECKON HOMEHKJIATYpe.
BEIIIECTB CTPOCHHEM 2. 3a1aHus Ha COCTABJICHUE TTOJTHBIX U

COKpAILEHHBIX CTPYKTYPHBIX (hOpMyJT
OpPraHMYECKUX BEIIECTB OTIEIbHBIX
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Ne | OK/IIK Mopyae/Pasnen/ PesyapTar Tunbl OEHOYHBIX MEPONIPUATHIA
Tema o0y4eHust
KJIACCOB.
3. 3aauu Ha omnpeeaeHue NpoCTeuei
(hopMyJIBbI OPraHUYECKON MOJIEKYJIBL,
HUCXOS U3 DJIEMEHTHOTO cocTaBa (B %)
4.2 |OK 01 |CsoiicTBa YcranaBnuBaTh 1. 3aganus HAa COCTaBJICHUE YPaBHEHUI
OK 02 |opraHmueckux 3aBUCUMOCTb XUMUYECKHUX PEAKLUN C y4aCTUEM
OK 04 |coenuHeHuit ¢buzuko- OpPraHUYECKUX BEUIECTB HA OCHOBAHUU
IK... XUMHYECKUX HX COCTaBa U CTPOCHMUS.
CBOICTB 2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHUM
OpraHUYeCKUX XUMHYECKHUX PeaKIIHid,
BEIIECTB OT WUTIOCTPUPYIOIINX XUMUYECKUE
CTPOEHHS MOJIEKYJI |CBOMCTBA C yU€TOM MEXaHU3MOB
NPOTEKaHUs JAaHHBIX PEaKIuil 1
TE€HETUYECKOM CBSI3U OPraHUYECKUX
BEIIECTB Pa3HbIX KJIACCOB.
3. PacyeTHble 33/1a4u 0 ypaBHEHUSIM
pEaKUHUii C y4aCTUEM OPraHUYECKUX
BEIIIECTB.
4. JIaboparopHas paboTa
“IIpeBparieHust OpraHM4eCKUX BEIIECTB
Ipy HarpeBaHuu"
4.3 |OKO01 |HUpentuduxanus |Mcciaenosarsb 1 .IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |opranmgeckux KAaueCTBEHHbBIE 3a/1aHuUs 110 COCTABIIEHUIO XMMHYECKHUX
OK 04 |[BemiecTB, X peakuuu peakIuil C y4aCTUEM OPraHUYECKUX
I1K... 3HauUEHUE U OpraHUYECcKUX BEIIECTB, B T.4. UCIIOJb3YEMBIX JJIS UX
IPUMEHEHUE B COETMHEHUI UIACHTU(PUKAIUHU B OBITY U
OBITOBOM U OTJIEIbHBIX MIPOMBIIIIJIEHHOCTH.
IIPOU3BOJICTBEHHO [KJIACCOB 2.JIaGopatopHas pabora:
1 1eATeIbHOCTU “UnenTrduKanms OpraHn4eckux
4eJI0BEKa COEIMHEHUI OTAEIBHBIX KJIacCOB™
5 Pazpeu S. Xapakrepu3oBatb
Kunernyeckue u |BJusiHHe
TepMOJAMHAMMYE |Pa3IHYHbIX
CKHe (¢akTopoB Ha
3aKOHOMEPHOCTH [paBHOBecHE H
NpOTEeKaHUsl CKOpOCTh
XHMHYECKHX XHMHYECKHX
peakuui peaxuuit
5 |OK 01 |Ckopoctb XapakrepusoBaTh |[IpakTHKo-OpHEeHTHPOBAHHBIE
OK 02 |xuMuueckux BIIMSIHUE TEOPETUUYECKUE 3a1aHUS HA AaHAIIN3
IIK 1.2 |peakuuii. KOHLEHTpaluu (akTOpOB, BIMAIOIUX HA U3MEHEHHE
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Ne | OK/IIK Mopyae/Pasnen/ PesyapTar Tunbl OEHOYHBIX MEPONIPUATHIA
Tema o0y4eHust
XuMHUECcKoe pearupyromux CKOpPOCTH XUMHUYECKOH peakLuu.
paBHOBECHE BEIIECTB U [IpakTHKO-OpHEHTHUPOBAHHBIE 3aJaHUS
TEeMIepaTypbl Ha  |Ha IpUMEHeHHe npuHIuna Jle-
CKOPOCTh [[TaTenbe AIst HAXOXKICHUS
XUMHUYECKHUX HaIlpaBJICHUs] CMEIIEHUS PaBHOBECHS
peakuuit XUMUYECKON PEAKLIUU U aHAJIU3
XapakTepu3oBaTh |(PaKTOPOB, BIUSAIONIMX HA CMELICHHUE
BIIMSIHUE XUMHUYECKOI'O paBHOBECHUS
U3MEHEHUS
KOHIIEHTPaLu1
BEIIIECTB, PEaKIHH
Cpelbl U
TEMIIEpaTypbl Ha
CMellleHNE
XUMHUYECKOIO
paBHOBECHS
6 HccienoBarb
Pasen 6. HCTHHHBIEPACTBO
PbI € 3aJaHHBIMH
PacTrBOpsI
XapaKTepPUCTHKA
MM
6.1 |OKO01 |ITonsTHE O Pa3nuuats 1. 3amaun Ha IPUTOTOBJICHHE
OK 02 |pacTtBOpax VCTUHHBIE pacTBOPOB.
IIK 1.2 pacTBOpHI 2. [IpaKkTHKO-OpHUEHTHPOBAHHBIE
pacueTHbIe 3a/1aHus Ha IUCIIEPCHbIE
CHCTEMBI, UCII0JIb3yEeMbIE B OBITOBOM U
IIPOU3BOJICTBEHHON JESATENbHOCTH
YeJI0BEKa
6.2 |[OK 01 |HccrenoBanme |McciemoBath JlaboparopHast pabota
OK 04 (cBoiicTB ¢bu3zuko- “IIpuroroBieHue pacTBOPOB”
pacTBOpOB XUMHYECKHE
CBOMCTBA
MCTHUHHBIX
pacTBOpOB

I [IpodeccrnonanbHO-OpHEHTUPOBAHHOE COAEPKAHUE (COIep KaHNEe TPUKIIATHOTO

MOMYJIs1)
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Ne | OK/IIK Mopyae/Pasnen/ PesyapTar Tunbl OEHOYHBIX MEPONIPUATHIA
Tema o0y4eHust
7 Pa3zpen 7. OnenuBarth 3amura keiica (c yueTom Oyayuiei
Xumusi B ObITY H |IOCJTEACTBUSA npodeccuoHAILHOM JesITeJIbHOCTH)
MPOU3BOJACTBEHH |OBLITOBOM 1
o NMPON3BOJCTBEHHO
JeATEJbHOCTH |H JAesATeJbHOCTH
yeJIoBeKa YeJIoBeKa ¢
1 (15350107071
IKO0JIOrHYeCKOi
0e30macHOCTH
OK 01 |Xwumus B ObiTy U |O1icHUBATH Keiic
OK 02 |mpou3BOACTBEHHO |TTOCIEACTBUS 1. Bynymue matepuansl s
OK 04 |if nesTenbHOCTH  |OBITOBOM U JKEJIE3HOI0POKHOTO TPaHCIIOpTa
OK 07 |genoBeka MPOU3BOJACTBEHHOM
IIK 3.2 JIESATCIbHOCTH
YyeJIoBeKa C
HO3UIINH
3KOJIOTMYCCKOM

0e30macHOCTH




