T'OCYJIAPCTBEHHOE BIOKETHOE ITIPO®ECCHOHAJBHOE
OBPA3OBATEJIBHOE YUPEXJEHUE UPKYTCKOMN OBJIACTH
«YEPEMXOBCKHH T'OPHOTEXHHWYECKHNH KOJLJIEK
M. M.HU. IIAJTIOBA»

YTBepxkaarw:

Hupexrop I'BIIOY «UI'TK
M. M.U. [llagoBa»

C.H. Cpliuen

«02» despans 2024r.

PABOYAS TIPOT'PAMMA YUYEBHOW JUCOUATIIMHBI
OY/I.10 XUMHA
00111€00pa30BaTEJILHOI0 IIUKJIA
NpOrpaMMbl MOATOTOBKH CHIENUAJUCTOB CPeIHEro 3BeHa

o CcrmenmaJlbHOCTH

38.02.08 Topzoeoe oeno

JOKYMEHT NMOANMmMCAH
QNEKTPOHHOW NOAMUCHIO

Ceptudpmkat: 54CE6FF6F2E941EC6571CFEA2EAFBSE4
Bnapeneu: CbiyeB Cepreit Hukonaesmy

I‘IepeMXOBO 2024 DewncteuteneH: ¢ 23.08.2024 po 16.11.2025
9




PACCMOTPEHA OJOBPEHA

Paccmotpeno Ha Meroandeckum COBETOM

3aceganuu 1K KOJLIeJIKa

«O011e00pa3oBaTeIbHbBIX, [IpoTtoxoi Ne3

SKOHOMUYECKUX U TPAHCIIOPTHBIX ot «10» auBaps 2024 rona
JTACIIUILIAHY [Ipencenarens MC: JIutBunuena E.A.
[TpoToxon Ne5

«09» suBaps 2024r.

[Ipencenarens: Ky3smuna A K.

PaGouas nporpamma paspaborana B coorBeTcTBUU ¢ ®I'OC CIIO ¢ yuerom
npuUMeEpHON paboueil mporpaMmbl 001Ie00pa30BATENBHON YYCOHON AUCITUTUTHHBI
«Xumus» I8 OpodecCHOHAIbHBIX  00pa3oBaTENIbHBIX  OpPraHHU3aluM,
YTBEpKJIEHHOM Ha 3acegaHuun CoBeTa, MO OLIGHKE COJAEpXKaHUS W KayecTBa
OpUMEPHBIX  pabo4yux MmporpaMM  OO0IIE00pa30BaTENbHOTO U COLMAIBHO-
rymanutapHoro oopaszosanus. [Ipotokon Nel4 ot 30.11.2022. ABTOp (aBTOpCKHIA
KOJUIEKTUB) TpuMmepHoil mporpammbl: IlerpoBa Oumms FOpbeBHA, KaHA. XHT.
HayYK, a0oueHT, J{lopodeesa Maprapura I ppeBHa, kKaHA. TeX. HAYK, bedyeBckas
Basiepusi AjlekcaHApPOBHA, KaH/. Nle/l. HAYK, IOLEHT.

PabGouas mnporpamma mnpenHa3HaueHa MJis CIENHMAIBHOCTH CPEIHETO
npodeccuonansuoro oopazosanus: 38.02.08 Toprosoe neino.

Pa3padoryuk:
IOpkuna EBrenus I'ennaabeBHa: — npenongasatens ['BIIOY MO «HI'TK unwm.
M.N. lagoBay.
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1. TACIIOPT TPOT'PAMMBI YUEBHOM JJUCIUTIIAHBI Xumus
2.
2.1. OOgacTh NPpUMEHEHHUS MPOTrPAMMBI

Pabouas mporpamma y4eOHOM JUCIMILTAHBI SBISETCS YaCThIO MPOTPaMMBI
IOATOTOBKH CIIELUATUCTOB cpenHero 3BeHa B coorsercTBun ¢ PI'OC CIIO mo
cnennanbHocTH 38.02.08 Toprosoe aeso, BXoAslmell B COCTaB YKPYHHEHHOU
rpynmsl 38.00.00 JxoHoMHKa M yIIpaBJICHHE.

Pabouas mporpamma pazpaborana B coorBerctBuM ¢ ®PI'OC COO Ha
ocHoBanuu ®I'OC CIIO no cneuunansHoct 38.02.08 Toprosoe xeso 1 ¢ yuetom
IPUMEPHON MPOrpaMMbl 00111€00pa30BaTEIbHOMN NUCHUIUIMHBI XUMHUS.

2.2. MecTO TMCHHUIUIMHBI B CTPYKTYpPe NPo(hecCHOHAIbHOI MPOrpaMMbl
CIio
VYyebHas nucnuiuimHa «XUMHS» BXOJIUT B 00Ie00pa30BaTEIbHBINA ITHKIT
y4eOHOro TUIaHa.

2.3. Ileau u mIaHUpyeMble Pe3yJbTAThI 0CBOCHUS THCHHMIIINHBI

CopepxaHue mporpaMMmbl Y4eOHOW JMCLMIUIMHBI «XMMMS» HAIMpPaBICHO
Ha JOCTHXKEHUE PEe3yJbTaTOB €€ H3Y4YeHUsS B COOTBETCTBUU C TPEOOBAHMSIMHU
dI'OC COO c yuerom npodeccuonanpHoit HampapieHHocTH PI'OC CIIO mno
crnenunanbHocT 38.02.08 Toprosoe xeio.



Oco0oe 3HaueHue AMCHUILUIMHA UMEET IpU GopMHupoBaHuU U pazBuTun 00mux (OK) KoMIeTeHIHid:

Oo6mue (OK) Ili1annpyeMsle pe3y/ibTaThbl 00y4eHUs

KOMICTCHIIH Oo0mmue JAucuumiimHapHble (IpeaAMeTHbIe)
OK 01. B yacTu Tpy10BOro BOCIMTAHUSA: - BJAJETh CHUCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas
BeiOupare  cnocoObl | - TOTOBHOCTB K TPYZly, OCOBHAHHE  ILIEHHOCTHU | BKIJIFOYAET: OCHOBOMOJIAralolue TMOHATUS (XUMHUYECKHUI
pelieHus 3a/la4y | MacTepcTBa, TPy10I00ue; AIIEMEHT, aTOM, 2JIEKTpOHHAas 00o0JioYKa atoma, s-, p-, d-
npodeccruoHaIbHON - TOTOBHOCTh K  aKTHUBHOM JESATEIbHOCTH | 3JIEKTPOHHBIE ~ OpOMTaJM  aTOMOB, MOH, MOJIEKYyJa,
JeSITeIbHOCTH TEXHOJIOTMYECKOW W COIMAJIbHOM  HamnpaBlI€HHOCTH, | BAJICHTHOCTbD, 3IEKTPOOTPHUIATENEHOCTb, CTENEHb
MIPUMEHUTEIEHO K | CHOCOOHOCTh MHUITUUPOBATD, IJTAHUPOBATh U OKHCJICHUsI, XMMHYECKasi CBsA3b, MOJIb, MOJIIpHAas Macca,
Pa3IUYHBIM CaMOCTOSITENILHO BBITIOJIHATH TaKyI0 A€ATE€IbHOCTb; MOJIIpHBIA 00BEM, YIIEPOAHBIN CKeneT, (GyHKIMOHAIbHAs
KOHTEKCTaM. - uWHTepeC K pa3nmudHbiM chepam mpodeccHoHANBHON | TpyIna, paguKai, H30MEpHsi, U30MEpbl, TOMOJIOTHYECKHIA

NesITeIbHOCTH,

Osianenue YHHBEPCAJbHBIMHU Y4eOHBIMHU

MO03HABATE/ILHBIMH AeliCTBUSIMU:

a) 0a30Bble JIOTHYECKHUE JIeiicTBUS:

- CaMOCTOSITENIbHO (OPMYJIMPOBAaTh U  aKTyaJM3UPOBATh
po0sieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH TNPU3HAK WJIM OCHOBaHMS

IS CpaBHEHHS, KJIacCu(UKAIIN U 0000IIECHUS;

- ONpeNensaTh LEIH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U

KPUTEPHUH UX JOCTIKEHHS,;

- BBISIBJIATH 3aKOHOMEPHOCTHU Y IPOTUBOPEUUs B

paccMaTpUBaeMBbIX SBIICHHSAX;

- BHOCUTb KOPPEKTHBBI B JI€ATEIILHOCTh, OLIEHUBATh

COOTBETCTBHE  DPE3YJIbTATOB  IIENAX, OICHUBATh  PHCKH

HOCJEICTBUM JAeSTEeIbHOCTH;

- pa3BuUBaTh KPEAaTUBHOE MBIIUICHHE TPH  PEIICHUH

KHU3HEHHBIX MPOOJIEM.

0) 0a30BbIe HCCIeA0BaTEIbCKHE IeiiCTBUS:

psn, TOMOJIOTH,  YTJIEBOAOPOIBI, KHCIIOpOA- |
a30TCOJEpIKAIME COEAUHEHHs, OMOJIOTMYECKH AKTHBHBIE
BemiecTBa (YIJI€BOJbI, KUPBI, OCIKH), MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS,
KpUCTAJJIMYECKAsl peIleTKa, THUIbl XUMUYECKUX PeaKIuil

(OKHCIHUTENBHO- BOCCTaHOBUTEJBHEIE, 9K30-U
SHIOTEPMUYECKUE, PEaKIMd HOHHOTO OOMeHa), pacTBOp,
AIIEKTPOJINUTHI, HEDJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS

JIUCCOLIMAIs, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOU peakiy, XUMHUUECKOE PaBHOBECHUE), TEOPUU U
3aKOHBI (TEOpHS XUMHYECKOTO CTPOCHHSI OPTaHMUYECKUX
BeuiectB A.M. bBytnepoBa, Teopus 3JIEKTPOIUTHYECKOM
auccoumanuu, nepuonuueckui 3akon .M. Menpneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH, (DaKTOIOTHUECKHUE CBEICHUS
O CBOWCTBaxX, COCTaBe, TOJy4YCHHHM H O€30MacHOM
HCITOJIb30BaHUH BaKHEHIITNX HEOPraHUYEeCKUX H
OpraHMYECKHX BEIIECTB B OBITY M TIPAKTUYECKOU
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- BJAACTh HAaBBIKAMH  Y4eOHO-HMCCIEOBATEIILCKON U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMHU Pa3pelIeHus: Ipooiem;
- BBISIBJIATD MPUYUHHO-CIIEJICTBEHHBIE CBSA3H 51
aKTyaJU3UpOBaTh 3a7ady, BbIIBUTAaTh TMIIOTE3Y €€ PEIICHHUS,
HaxOJWTh  apryMEHTBHl  JUIA  JIOKa3aTelIbCTBA  CBOMX
YTBEPKICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELICHUS;

- aHaJU3MpOBATh TOJYYCHHBIE B XOJIC€ PEIICHUS 3aJadu
pe3yibTaThl, KPUTHYECKHM OLEHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- yMeTh TMEpPEeHOCUTh 3HAaHUA B IIO3HABATEIBHYIO U
MPAKTUYECKYI0 00JIaCTH KU3HEAEATEITbHOCTH;

- YMETh MHTErpUpOBaTh 3HAHUSA U3 Pa3HbIX MPEAMETHBIX
o0OJjacreit;

- BBIIBUraTh HOBBIE HWJIE€U, MNpeaIaraTtb OPUTHHAIbHBIE
MOJXOIBI U PEIICHHUS;

- CIOCOOHOCTh HMX HCIOIL30BaHHA B II03HABATEILHOH U
COIMAJIbHOW MPAKTHUKE.

JCATCIIbHOCTH YCJIOBCKA,

- YMCThb BBIABJIATH XaPAKTCPHBIC IIPU3HAKU U B3aUMOCBA3b
HN3YUYCHHBIX HOH?ITI/II\/'I, IMPUMCHATH COOTBCTCTBYIOIIINE
IIOHATHUA npu OIIMCaHHUH CTPOCHUMA n CBOICTB
HCOPTaHUYCCKUX W  OPraHHMYCCKHUX BCHIECTB W  HUX

[IPEBPALLCHU;
- BBIBJLSITH  B3aMMOCBSI3b XMMHYECKMX 3HAHUM C
MOHATUSAMHU u IIpEACTaBICHUAMHU ApYrux

€CTEeCTBCHHOHAYYHBIX TIPEIMETOB;
- yMETh HCHOJIb30BaTh HAMMEHOBAHUS XMMHYECKUX
COCIMHEHUN MEXIYHApOJHOIO0 COK3a TEOPETUYECKOU U
MPUKIATHON XUMHUU U TPUBHAJIbHBIE HA3BaHUS BaXKHEHIIINX
BEIIECTB  (ITWJICH,  aleTWJieH, TJUIEpuH,  (EeHOI,
dbopManbaerui, YKCycHas KHCIIOTa, TJIHWIMH, YTapHBIA Tas,
VIJIGKUCHIBIA Ta3, aMMHUaK, ramieHas W3BeCTb, HeralieHas
U3BECTh, MUTHEBAS COJIA U JAPYTUX), COCTABIATH (HOPMYIIbI
HEOPTraHWYECKNX W OPTraHWYECKUX BEIIECTB, ypaBHEHUS
XUMUYECKHX  PEaKUUH, OOBSICHATH  UX  CMBICT;
MOATBEPXKJATh  XapaKTEpHbIE  XUMHUYECKHE  CBOMCTBa
BEIIECTB  COOTBETCTBYIOIMMH  3KCHEPUMEHTAMU U
3aIACSIMU YPAaBHEHUN XUMUYECKUX PEaKIIMiL;

- yYMEeThb YCTaHaBIMBATh MPUHAJIEKHOCTh H3YyUYECHHBIX
HEOPraHWYeCKHMX W  OpPraHUYeCKUX  BEIIeCTB K
ONpeNeNIeHHblE  KjaccaM W TIpylmnaM  COeAUMHEHUH,
XapakTepu30BaTb HX COCTAB M BaXXHEHIIME CBOMCTBA;
OTpeAeNnaTh BUABl XUMUYECKUX CBsA3CH (KOBaJeHTHas,
WOHHa4, MeTauIniecKas, BOJIOPO/IHAS), THIIBI
KPUCTAJIMYECKUX PELIETOK BEIIECTB; KIACCU(PUIMPOBATH
XUMUYECKHUE PEaAKIINH;

- chopMUpOBaTh  MPEACTABJICHHUSA: O  XHUMHYECKOM




COCTABJIAIONICH €CTEeCTBEHHOHAYYHON KapTHHBI MHpPA, POJIA
XUMUHU B TIO3HAHUS SIBICHUH NPHUPOJBL, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYPBl JINYHOCTH, €€ (YyHKIIMOHAIHLHON
IPaMOTHOCTH, HEOOXOAMMOM Ul peleHHus MPaKTHYECKUX
3ajad W OKOJIOTHYECKM OOOCHOBAHHOTO OTHOUICHHS K
CBOEMY 3JI0POBBIO U IIPUPOJHON CPELE;

- YMETh MPOBOJIUTH PACUETHI 10 XUMHUYECKHM (OopMyJIaM U
YpaBHEHHUSIM XHMHYECKHUX PEAKLUUH C HCIOIb30BaHUEM
(GU3NYECKUX BEIMYWH, XapaKTepU3YIOMIUX BEHIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, o0bemMa (HOpMaJlbHbIE
YCIIOBHSI) Ta30B, KOJHWYECTBA BEIIECTBA; HCIOIH30BAThH
CHUCTEMHbIE XUMHUYECKUE 3HAHUS JJIsl IPUHATUS PEILICHUH B
KOHKPETHBIX  JKM3HCHHBIX CHTYyallUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIC
cpeiacTBa MOMCKA,
aHajam3a u
WHTEPIIpETAIHS
uHpopManuu nu
nH(OPMaIIMOHHBIE
TEXHOJIOTHH JUTSE
BBITIOTHEHUS  3a7a4
npodecCHoOHANTBHON
NEeSATETbHOCTH

B obnactu LEHHOCTHU HAy4YHOTO MMO3HAHUS:
c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAyKH "

OOIIECTBEHHONW TMPAaKTHKH, OCHOBAHHOTO Ha Jiasnore

KyJBTYp, CIIOCOOCTBYIOILET0 OCO3HAHHE
MOJINKYJIbTYPHOM MUDE;

- COBEPIIEHCTBOBAHME S3BIKOBOM M UHUTATEIBCKOW KYJBTYpbI
KaK CpeACTBa B3aUMOJEHCTBUS MEXIY JIOJbMHU U MO3HAHUS
MHpa;

- OCO3HAaHHUE IIEHHOCTU HAYYHOW NEeATEIBHOCTH, TOTOBHOCTb

CBOCIo M€CTa B

OCYUIECTBIIATh MIPOEKTHYIO u HCCJIEIOBATENBCKYIO
NeATEeTbHOCTh UHANBUAYAJIBHO U B TPYIIIIE;
OBJiageHue YHHUBEPCAJIbHBIMHU Y4eOHbIMU

NMO3HABATEJIbHBIMU /1eiCTBUAMM:
B) padoTa ¢ ungopmaumueii:
- BJIAACTH HaBbIKaMU

noJay4yeHus  uHpOpMalMU U3

- yMeTh IUIAHUPOBaTh ¥  BBHINOJHATh XUMHUYECKHUI
OKCIIEPUMEHT (MIPEeBpAIICHHs] OPTaHUYECKUX BEIIECTB MPHU
HarpeBaHWH, MOJTyYEHNEe STHJICHA U U3yUYEHUE €r0 CBOMCTB,
KaueCTBEHHBbIC  PEAaKIMH Ha  albJETHJAbI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JIeHaTypalus O€TKOB MPU HarpeBaHUH,
[[BETHBIC PEAKIMH OENKOB; MPOBOAUTH PEaKIMH MOHHOTO

oOMeHa, OmpenensaTb Cpeay  BOJHBIX  pPacTBOPOB,
KayeCTBEHHbIE PEAKLIUU Ha Cyib(at-, KapOOHAT- U XJIOPU-
AQHHOHBI, Ha KaTHOH aMMOHUS; peuarb

AKCIIEPUMEHTANIbHBIE 3a/ladyu 1o TemaMm "Mertaisl" u
"Hemetamnsl") B COOTBETCTBHMH C TpaBUJIAMU TEXHUKH
Oe3omacHOCTH TpuU OOpalleHHWH C BEHIeCTBAMH U
nabopatopHble 000pyA0BaHUEM; MTPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO IKCIIEPHUMEHTa B (JOpME 3alucu ypaBHEHUN
COOTBETCTBYIOIIUX peakuuil u GopMyJIUpOBaTh BHIBOJbI Ha
OCHOBE 3THX PE3YJIbTATOB;




HACTOYHUKOB pPa3HBIX  THUIIOB, CAMOCTOSITEIIBHO
OCYILLECTBIIATh  IIOMCK,  aHalM3, CUCTEMAaTU3alul U
UHTEeprpeTanuss HHGOpMAaLMKU pPa3IMYHBIX BUAOB U (GopM
NIPEACTaBICHUS;

- CO3/1aBaTb TEKCTHl B pPa3iIMYHbIX (QopmaTax ¢ ydeToM
Ha3HayeHus MH(OpPMAIMM U LEJIEBO ayIuTOpHH, BBIOMpas
ONTUMAaJIbHYIO (POPMY MPENCTaBICHHS U BU3YyaIU3allUy;

- OLICHUBATh JIOCTOBEPHOCTb, JISTUTUMHOCTH HH(OpMAIINH, €€

COOTBETCTBHE  IPABOBBIM H MOPAITBHO-ITUYECKUM
HOpMaM;

- UCTIONIb30BaTh CpeACTBA HMH(POPMAIMOHHBIX |
KOMMYHHKAIIMOHHBIX TEXHOJOTUH B pelieHun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3AlMOHHBIX  3a/ad C coOMIoIcHNEM
TpeOOBaHMIT )PrOHOMUKH, TEXHUKU O€30TIaCHOCTH,

TUTHEHBI, pecypcocOepexeHus, MPaBOBBIX u
ATUYECKUX HOPM, HOpM HWH(POPMAITMOHHON
0€30IacCHOCTH;

- BJAQEThb HaBbIKAMHU  pACMO3HABAHMS M  3aAIUTHI
uHbopMalnu, HHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH;

- YMETh AaHAIM3UPOBATh XHUMHYECKYI0 HH(POpPMAIUIO,
MOJTy4aeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CPEACTB MacCOBOI
uHpopManuu, cetb UHTepHET U 1pyrue);

- BIAJETh OCHOBHBIMHM METOJAaMU HAYYHOTO ITO3HAHMS
BEIIECTB M  XHUMHYECKUX  SIBIICHUW  (HaOIIO[IeHue,
U3MEpPEHHE, SKCIIEPUMEHT, MOJECIMPOBAHNUE);

- YMETh POBOJUTH PACUETHI 10 XUMHUECKUM (opMyJiaM U
YpPaBHEHUSAM XUMHUYECKHX PEAKUUNA C MCHOJb30BaHUEM
(U3UYECKUX BEJIMYHMH, XapaKTePU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE
YCJIOBHS) Ta30B, KOJUYECTBA BEIIECTBA; HCIIOJIH30BATH
CHUCTEMHbIE XUMHUUYECKHUE 3HAHUS IJIs MPUHITHUS pEeLlIeHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYyalHsIX, CBS3aHHBIX C
BEILIECTBAMM U X IPUMEHEHUEM

OK 04.
D¢ dexTrnBHO

B3alMOJEHCTBOBATh U

pabortath
KOJUICKTHBE
KOMaH/Ie

B
n

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH U
CaMOOTPE/ICICHUIO;

-OBJIaJICHUE HaBBIKAMHU YUEOHO-HCCIIEIOBATEIHCKOM,
MPOEKTHON U COLMAJILHOW JIEATEIIbHOCTH;

OBJ1aieHHe YHUBEPCAJTbHBIMM KOMMYHHUKATUBHBIMU
JeHCTBUSAMM:

I') COBMeCTHAs JAesITeJIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh NPEUMYILECTBA
KOMAaH/JHOW ¥ WHIUBUYyJIbHOU PabOTHI;

- IPUHUMATD (S 07t COBMECTHOI JICSITCIILHOCTH,

- yMeTh IUIQaHUPOBaTh H  BBHINOJTHATH XUMHYCCKUI
DKCIIEPUMEHT (MIPEBpAICHHS] OPTaHUYECKUX BEIIECTB MPHU
HarpeBaHUH, MOJYYCHHUE dTUJICHA U U3YYCHHE €TO

CBOICTB, KQUeCTBEHHBIC PEAKIIMU Ha aJIbJIETH]IBI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JIeHaTypalnus O€IKOB NP HarpeBaHUH,
[[BETHBIC PEAKIMH OEIIKOB; MPOBOAUTH PEAKIIMH HWOHHOTO
oOMeHa, OmpenensiaTb CpeAy  BOIHBIX  PAcTBOPOB,
KayeCTBEHHBIC PEAaKLIUU Ha Cyib(ar-, KapOOHAT- U XJIOPU-
AHHOHEI, Ha KaTHOH aMMOHHMS; pemarh
HKCIIEPUMEHTAJIbHBIE 33J1a4i 10 TeMaM "Merasuibl" u




OpraHWU30BBIBATh W KOOPJIWHUPOBATH JICUCTBUS 1O €€
JOCTH>KECHHUSI: COCTABJIAITHILJIAH JIEUCTBUI, pacrpeaciiarh
pOJI C yY€TOM MHEHHH YYaCTHHKOB OOCYXKJATh PE3YJIbTAThI
COBMECTHOH paboThI;

- KOOPJMHUPOBATH M BBIMOJIHATH Pa0OTy B YCIOBUAX
pealbHOT0, BUPTYaIbHOTO ¥ KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYLIECTBIISITh MO3UTUBHOE CTpaTEernyecKoe
MOBEJICHNE B PA3IMYHBIX CUTYAIMIX, MPOSBIATH TBOPUECTBO
1 BOOOpaKeHUE, ObITh MHUITUATUBHBIM
OBnanenue YHHMBepPCAJIbLHbIMH
AefCTBUAMU:

1) IPUHATHE ceOs1 ¥ APYTUX JI0/Ieii:
- TpPUHAMATh MOTHBBI M apPTYMEHTBHI JPYTUX IOJEH MpHu
aHaJIN3€e PE3yIbTATOB JIEITEIBHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JPYTHX JIFOACH HA OLUTHOKY;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3HIMH JPYTOTO
YeJI0BEeKa;

peryJsiTHBHBIMH

"Hemerannel") B COOTBETCTBUM C NpPaBHJIAMU TEXHUKH
O0e3omacHOCTH IpU  OOpallleHMH C BELIeCTBaMU U
nabopaTopHbIE 000PYI0BAaHUEM; TIPEACTABIISTH PE3YIHTATHI
XUMHUYECKOr0  3KCIlepuMeHTa B ¢opMmMe  3amlucu
YpaBHEHUH COOTBETCTBYIOIIUX peakuuid U GopMyJIupoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIbTAaTOB

OK 07.
ConelicTBOBaThH
COXpaHEHHIO
OKpYXKarolel Ccpessbl,
pecypcocOepekeHHIO,
MPUMEHSATH 3HaHUS 00
W3MEHEHUHU KIIuMaTa,
TIPUHIIAITHI
OCpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ dexTuBHO
JICHCTBOBATH B

B 00s1acTH 3K0JIOrH4€CKOr0 BOCIIUTAHUSA

- cOPMHUPOBAHHOCTH IKOJOTHUECKON KYJIbTYphl, TIOHUMAaHHE
BIUSHUS  COIIMAJIbHO-DKOHOMHYECKMX  IPOLIECCOB  Ha
COCTOSIHUE TIPUPOAHONM M COLMAIBHON Cpeabl, OCO3HaHHE
MI00aTBFHOTO XapaKTepa AKOJIOTHIECKUX TTPOOIIeM;

- IUJIAHUPOBAHUE U OCYLIECTBICHUE JEHCTBUN B OKpY XKalolen
cCpelle Ha OCHOBE 3HAHUA LeJed YCTOMYMBOIO pPa3BUTHUA
YeJI0BEUECTBa; aKTUBHOE HEMPUAITHE ACHCTBUN, MPUHOCIIINX
BpEJl OKPYXAIOIIEH Cpee;

- YMEHHE MPOTHO3HPOBATh HEOIATONPHUATHBIE SKOJIOTHIECKIE
MOCJIEICTBUS MPEINPUHUMAEMBIX JIEWCTBHIM, MPEAOTBPAILATh
UX;

- chopMupoBaTh  TPEACTABICHHUS: O  XUMHUYECKOH
COCTABIISOIIEH €CTECTBEHHOHAYYHON KapTUHBI MHPA, POIU
XUMHUH B TO3HAHUU SIBICHUM MPUpPOABI, B (GOPMUPOBAHUU
MBIIUICHUSI U KyJbTYpbl JIMYHOCTH, €€ (PyHKIIMOHAIBLHOM
rPaMOTHOCTH, HEOOXOAMMOMN AJIs pEIleHUs] MPaKTHUYECKUX
3alad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOTHOM Cpelie;

- YMETH co0moaTh HpaBUiIa DKOJIOTUYECKU
1IeJIeCOO0pa3HOTO TMOBEACHUST B OBITY W TPYIOBOH
ACATCIBHOCTH B MCIAX COXpPaHCHHA CBOCTO 3O0POBBA U
OKpYXaIOIIe MPUPOJHON CpEelbl; YUYUTHIBATH OMACHOCTH
BO3,Z[€I>’ICTBI/ISI Ha JKHUBBIC OpTraHu3Mbl  OMMPCACIICHHBIX




Ype3BbIYATHBIX
CUTyalusax

- paCliip€HUC ONbITA ACATCIIBHOCTU JKOJIOTHYCCKOU
HaIIpaBJICHHOCTU;

- OBJIaACHUC HaBBIKaMU yLI€6HO-HCCHGHOB&TGHBCKOﬁ,
HpOGKTHOfI 1 COIMAJIbHOM JACATCIIBHOCTH,

B€IICCTB, IIOHUMAass CMBbICJI
HOHYCTHMOﬁ KOHIOCHTpALUuH

IIoKa3aTeia

IIpeAeIbHON
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2.4. Koau4ecTBO 4aCOB HA OCBOEHHE MPOTrPaAMMBbI Y4eOHOM M CHUIIIMHBI

O6beM 00pa3oBaTeNbHOM MPOrpaMMbI_72 Yaca, B TOM UHCIIE:
- y4eOHbIX 3aHATHI_70 4yacoB, B TOM YHCIE Ha MPaKTUYECKHE,
nabopaTopHbIe 3aHATUSA U KOHTPOJIbHBIE paboThl 34 yaca;

- Ha [TPOMEKYTOUHYIO aTTECTALMIO_2 Yaca.

2. CTPYKTYPA U COJIEP’ KAHUE YYEBHOM JUCIHUIIJIMHBI
2.1. O0beM AUCHMILIMHBI U BUAbI Y4eOHOH PpadoThI

Buabl yueOHoil padoThI Oo6bem B
yacax
O0bem 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHHUILIUHBI 72
B T.4.:

OcHOBHOE coep:xkaHue 64

B T.4..
TEOPETUUYECKOE 00yUCHHE 32
MPAKTUYECKUE 3AHATUSA 16
1abopaTopHbIC 3aHATUS 10
KOHTPOJIbHBIE pabOThI 6
IIpogeccuoHaIbLHO-OPUEHTHPOBAHHOE COAEPKAHMUE 6

B T.4..
TEOpeTUYECKoe 00ydeHUE 4
MIPAKTUYECKUE 3aHATUA 2
IIpomexyTounast arrecraums: 1uddepeHIUPOBAHHBIN 3a4eT 2
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2.2. TemaTuyeCcKHi IUIAH U COACPKAHUE TUCHUILIHHBI

HaumeHoBaHMe pa3iesioB U TeM Homep Conep:xanue y4eOHOro MaTepuasa (OCHOBHOE U Oo0bem Koabl komnerenumi,
y4eOHOro npogeccnoHAIbHO-OPHEHTHPOBAHHOE), J1a00paTOPHBIE H 4acoB (popmupoBanuro
3aHATHSA NpaKTHYECKUE 3aHATHS, IPUKIATHON MOAY.Ib (IPH KOTOPBIX CNOCO0CTBYET
HAJMYMH) 3JIEMEHT POrpaMMbI
1 2 3 4 5
OcHoBHoOe coep:kaHue
Cemectp Ne I 34
Pa3nes 1. OcHOBBI CTPOEHHSI BellleCTBa 6
Tema 1.1. CrtpoeHue  aTromoB CogepxaHnue yueOHOTro MaTepualia 4
XUMHMUYECKHUX DJIEMEHTOB M IIPUPOJA 1 CoBpeMeHHas1 MO/ie/Ib CTPOEHHS ATOMA. CUMBOIMYECKUN S3BIK 2
XUMUYECKOHU CBA3U XUMHH. XHUMUYECKUH DIIEMEHT. DJEeKTpOHHAs KOH(UTypalus

atoma. Krnaccudukanus XWMHUECKHX DJIEMEHTOB (s-, p-, d-
a1eMeHThI). BaneHTHbIe 351eKTpOHbI. BalleHTHOCTh. DNeKTpOHHAS
MIPUPOJA XUMHUYECKOW CBA3U. DJIEKTPOOTPHULATENBHOCTh. BHIIbI
XUMUYECKOM CBs3M (KOBAJIECHTHAsl, MOHHAsA, MeTajuIMuecKas,
BOJIOPOJIHAS) M CTTIOCOOBI €€ 00pa30BaHMsI

2 IIpakTuyeckoe 3ansaTme Nel. Pemenune 3aganuii  Ha 2 OK 01,
WCIIOIb30BAaHUE  XUMHUYECKOW  CHMBOJMKM W Ha3BaHWM
COEIUHEHUN 10 HOMEHKJIAType MEXKIYHApOJIHOIO  COH3a
TEOPETUYECKON M NMPUKIAJHOW XUMHUHU U TPUBUAJIBHBIX Ha3BaHUMN
JUISL  COCTAaBJICHUS  XUMHUYECKHX  (GOpPMYyNl  JIBYXaTOMHBIX
COCTMHEHHH (OKCHJIOB, CYJIb(PUI0B, THAPUJIOB U T.11.) U APYTHX
HEOPraHUYECKUX COCAMHEHHUI OTJEIbHBIX KIIACCOB.
[IpakTnueckue 3agaHus HAa YCTAHOBJEHUE CBSI3U  MEXKIY
CTPOCHHUEM aTOMOB XUMHUYECKUX 3JIEMEHTOB U

MEPUOIUYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKUX AJIEMEHTOB U
MX COCJIMHEHUN B COOTBETCTBUHM C MOJIOKEHUEM [leproanueckoi
CUCTEMBI.

Tema 1.2. Ilepuoguueckuii 3aKoH M Copneprkanne yueOHOTo MaTepuaa 2 OK 01
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tabmuma J[.U. MenaeneeBa

IIpakTuyeckoe 3anarue Ne2. Ilepmoauueckas cucrema
xumudeckux 3yeMeHToB [[. 1. MenneneeBa. U3N4ECKUN CMBICI
[lepuoanueckoro 3akona /.M. MenzeneeBa. 3aKOHOMEPHOCTH
U3MEHEHHS CBOWCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU
IIPOCTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBHM C IOJIOKEHUEM
XUMUYECKOro  ayeMmeHra B llepuoguyeckonm — cucreme.
MupoBo33peHueckoe M HaydHoe 3HadeHue [leprnoaudeckoro
3akoHa JI.MI. Menneneesa. Ilpornossr J[.M. MeHnneneena.
OTKpbITHE HOBBIX XHMUYECKUX 3JIEMEHTOB. PemieHne nmpakTuko-
OPHUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA XapaKTEPU3aALUIO
XUMHUYECKHUX 3JIEMEHTOB «MeTtauinueckue / HeMeTalsIMuecKHe
CBOMCTBA, JIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX JJIEMEHTOB B
COOTBETCTBUM C WX DJIEKTPOHHBIM CTPOCHUEM M IIOJOKECHHEM B
MIEPUOJUYECKON  CUCTEME  XUMHUYECKHX dieMeHroB JI.H.
MenneneeBa»

OK 02

Paznen 2. XumMuuecKkue peakuuu

10

Tema 2.1. Tunel XUMHUYECKHUX
peaxkuuii

Conepxanue yueOHOrO MaTepuaia

Kaaccndukanmusa U TMIBI XMMHYECKHX PeaKIHil ¢ y4acTHeM
HeopraHu4yeckux BemecTB. COCTaBlIEHHE YpPaBHEHUW pEaKIMil
COEJMHEHUS, Pa3NIOKEHHs, 3aMelleHHs, OOMEHa, B T.4. peakuuil
TOpPEHUsl, OKACIIEHUSI- BOCCTAHOBJICHMUS.

VYpaBHEHMsI OKHMCIEHUSA-BOCCTAHOBJIEHUSA. CTENEHb OKUCIICHMS.
Oxucnurens U BoccTaHOBUTENb. COCTAaBIEHNE U YpaBHUBAaHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuit METOA0M
ANIeKTpOHHOro  OasnaHca.  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu B IPUPOAE, IMPOU3BOACTBEHHBIX IIpoLeccax U
KHU3HEACSITEIbHOCTH OPraHU3MOB

IpakTuyeckoe 3ansitue Ne3. KonnuecTBeHHBIE OTHOILICHUS B
xUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PACUETHI
10 YpaBHEHHUSIM XUMHYECKHUX peakuui. Monb Kak eauHHIa

OK 01
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KoJIM4ecTBa BellecTBa. MoisipHas Macca. 3aKOHbI COXpPaHEHUs
Macchl M 3HEpruu. 3akoH ABoraapo. MoisipHbli 00beM TIa3oB.
OTtHOocuTeNnbHAs IUIOTHOCTh Ta3oB. PacueTsl Mo ypaBHEHUSM
XMMUYECKHX pEaKUud C MCIOJb30BaHMEM Macchl, 0o0beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA

Tema 2.2 ONEeKTPOIUTHYECKAS
JUCCOLMAIUs U HIOHHBIA 0OMEH

CojeprkaHue yueOHOro MaTepuasa

Teopus 3JIEKTPOJIUTHYECKOM JAUCCOUMALIUU. HonsL.
DJNEeKTPOIUTHI, HEAJIEKTPOJUTHl. Peakunu HOHHOrO OOMEHa.
CocraBiieHue peakuuii HOHHOTO OOMEHa ITyTeM COCTaBJICHUS UX
IIOJIHBIX M COKpAICHHbIX HWOHHBIX ypaBHEHHMH. KucnorHo-
OCHOBHbIE peakluu. 3aJaHusl Ha COCTAaBJIEHUE HOHHBIX pPEeaKIHi

\S]

JlabopaTopnoe 3ansaTtme Nel. JlaGopartopHast pabota “Tumsl
XUMUYECKUX peakiuii”. MccnemoBanue THUIOB (TI0O COCTaBy |
KOJINYECTBY MCXOJHBIX U 00pa3yrOIIUXCsl BEIIECTB) M MPU3HAKOB
XUMHUYeCKUX peakiuii. [IpoBenenue peakuuii HOHHOTO OOMEHa,
ONpeJeNieHne Cpelbl BOJHBIX  pacTBOPOB. 3aJaHus  Ha
COCTaBJICHHE HOHHBIX peaklui

Koutposbnas padora Ne 1. CtpoeHue BelecTBa 1 XUMHUECKUE
peakuuu

OK 01
OK 04

Pasnen 3. CTpoeHne U cBOICTBA HEOPraHNYECKHX BellleCTB

16

Tema 3.1. Knaccudukanms,
HOMEHKJIaTypa H CTpOEHHUE
HEOPTaHMYECKUX BEIIECTB

Copepxanue yueOHOro MaTepualia

9

IIpeamer  Heopranmueckoir  xumuu. Kiaaccupurkanus
HeOpraHm4veckux BemlecTB. [IpocThie W CIIOXKHBIE BEIIECTBA.
OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHIbI, THIPOKCHUIBI,
KHUCIIOTBI, COJIH). B3auMOCBA3b HEOPraHUYECKUX BEIIECTB.
ArperaTHble  COCTOSIHUS  BemlecTBa. Kpucramnumueckue u
amMop(HbIe  BemIecTBAa. THUMBl KPUCTALIUYECKHX  PEIICTOK
(aTomHas, MOJICKYJISIpHAS, HWOHHA, MeTaJUTHIeCcKas).
3aBUCUMOCTh  (DM3MYECKMX CBOWCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOW  pEIIETKU.  3aBUCHUMOCTh  XMMHYECKOM

OK 01
OK 02

14




AKTUBHOCTH BC€UICCTB OT BHOA XAMHYSCKOM CBS3M MW THIIA
KpI/ICTaJ'IJ'II/I‘-ICCKOI\/’I PCUICTKU. HpI/ILII/IHLI MHOT" oo6pa31/151 BCIICCTB

10

IIpakTuyeckoe 3ansiTue Ne 4. HomeHkiaTypa HEOpraHU4eCKUX
BELIECTB: HA3BaHME BEIECTBA MHCXOI M3 HUX XUMHUYECKOU
(GopMyJIbl WM COCTaBJICHHE XUMHUYECKOW (QOPMYJIbI HCXOId W3
Ha3BaHUs BeumlectBa 1o MexayHapoaHoit (MIOITAK) wmm
TPUBHUAIBLHON HOMEHKJIATYypE.

Pemienue  mpakTH4yecKMX — 3aJaHMM 1O  KJIACCH(HKAIMH,
HOMEHKJIAType U XUMHUYECKUM (opMyjamM HEOPraHHYeCKUX
BEIIECTB PA3IMUYHBIX KJIacCOB (YrapHbIi Ta3, YIJIEKUCIbIN ras,
aMMUaK, raiieHasi U3BecTb, HeralleHas U3BeCTb, IUThEBas CoJa U
JIpyTUX): Ha3blBaThb M COCTABJIATH (POPMYJBI XHUMHYECKHX
BELIECTB, ONPEENSITh MPUHAIEKHOCTD K KJ1accy.

HcTouHuKM XUMHYECKOW HH(popMaluu (CpeaCcTB MacCOBOH
uHpopMmanuu, cetb MHTepHeT u apyrue). [lorck napopmanuu no
Ha3BaHUIM, HACHTU(PHUKATOPAM, CTPYKTYPHBIM (hopMyJiam

Tema 3.2. ®Dusuko- XUMHUYECKHUE
CBOMCTBA HEOPraHUYECKHUX BEILIECTB

Conepxanue yueOHOrO MaTepuaia

11

Meranabl. OOmue ¢Qusnueckrne W XUMHUYECKHE CBOMCTBA
werawioB. CrocoObl TONydeHUs. 3HAYeHHE METaUIOB |
HEMETAJUIOB B MPUPOJE M KUBHEAEATEIbHOCTU 4YEJIOBEKa U
opranusmoB. Kopposus MeramioB: BUABl KOPPO3UH, CIIOCOOBI
3aIIUTHl METAJJIOB OT KOPPO3UHU

12

Hemerannpl. OOume ¢usnueckue M XHMHYECKHE CBOMCTBa
HeMeTauioB. Tunnunele cBoiictBa HemeTaimoB [V— VII rpynm.
Knaccuukanuss M HOMEHKJIAaTypa COEIMHEHMH HEMETaJlIoB.
KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B TPHUPO/IE

13

XuMHYecKHe CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHX
BelleCTB (OKCHIOB, THAPOKCHIIOB, KHUCIOT, COJIEM u Ap.).
3aKOHOMEPHOCTH B M3MEHEHUM CBOWMCTB MPOCTHIX BEIIECTB,
BOOOPOJHBIX COGI[I/IHGHPIﬁ, BBICHIMX OKCUIAOB U THAPOKCHUIOB

OK 01
OK 02

15




14

IIpakTnyeckoe 3ansaTme Ne S. CocraBieHue ypaBHEHMH
XUMHMUYECKUX PEaKUUid C y4acTHEeM IIPOCThIX M  CIIOKHBIX
HEOpPraHMYECKHUX BELIECTB: META/JIOB M HEMETAJJIOB; OKCH/IOB
METAJUIOB,  HEMETAJUIOB M aM(OTEpPHbIX  DIIEMEHTOB;
HEOPraHMYECKUX  KUCJIOT, OCHOBaHMH W  aM(OTEpHBIX
TMJIPOKCUIOB; HEOPraHMYECKHX COJIEH, XapaKTEepPHU3YIOIIHUX HX
CBONCTBA. Pewmenne IIPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUll Ha CBOMCTBA, COCTaB, IOJYYEHHE MU
0e30MacHOe  HCIIOJIb30BAHWE  BAaXKHEHMIIMX  HEOPraHMYECKHX
BEIIECTB B ObITY M IPAKTUYECKOH JIeATEIIbHOCTH YEJIOBEKa

Tema 3.3. WUnentuduxanms
HEOPraHUYEeCKUX BELIECTB

Coneprxanne y4eOHOr0o MaTepurana

15

JlaGopaTtopnoe 3amsitue  Ne2.  JlaGoparophas  pabota
«nerTndukays HEOPraHNIECKUX BEIIECTBY.

Pemienue skcriepuMeHTaNBHBIX 3a/1a4 10 XUMUYECKHM CBOCTBaM
METAJUIOB M HEMETAUIOB, IO pPACIO3HABAaHMIO U IIOJTYy4EHUs
COEIMHEHUI METaJIJIOB U HEMETAJLIOB.

VneHTudukanysi HEOpraHMYECKUX BEIIECTB C HCIOIb30BAaHHEM
X (U3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U
XJIOPH/I-aHUOHBI, HA KATHOH AaMMOHHMS

16

Kountposbnas padora Ne 2. CBolicTBa HEOPraHUYECKUX
BELIECTB

Paznen 4. CTpoeHue U CBOIICTBA OPraHM4YeCKMX BelIeCTB

24

Tema 4.1. Kimaccuduxanms, ctpoeHue
Y HOMEHKJIaTypa
OpraHN4YC€CKUX BCIICCTB

Conepxanue yueOHOrO MaTepuaa

17

ITosiBiieHHe W pa3sBUTHE OPraHMYeCKOM XMMHH KAaK HAyKH.
IIpeamer  opraHmuyeckod XumMuu. MecTo UM 3HA4YCHHUE
OpraHMYECKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.
XHUMHYECKOE CTPOCHHE KaK NOPANOK COCIMHEHHS aTOMOB B
MOJIEKYJIE COTJIaCHO UX BaJIEHTHOCTU. OCHOBHBIE

TIOJIOKEHUSI TEOPUM XUMHUYECKOIO CTPOEHHUs OpPraHU4YECKHUX

OK 01
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coequHennii A.M. bytnepoBa. YriepoaHbii

CKEJIET OpPraHUYEeCKON MOJEKYJIb. 3aBUCUMOCTb CBOMCTB
BEIIIECTB OT XMMHYECKOTO CTPOEHUS MOJICKYJI.

Wzomepust 1 u3omepsl. [loHsTHE O (QYHKIMOHAIBHON TpymIie.
Panukann. [TpuHIUTIEI KJIacCU(pUKAITIHT OpPraHUYECKUX
COCIMHEHHU.

MexnayHapoaHass HOMEHKJIATypa W TMPUHIUIBI HOMEHKJIATYPHI
opraHuueckux coenuHeHuil. [loHsTue 00 a30TcomepKanmx
COCTMHEHHIX, OMOJIOTHYECKA aKTUBHBIX BEIIECTBaX (yIJIeBOJaX,
Kupax, Oenkax H Jp.), BBICOKOMOJEKYJSIPHBIX COEIUHEHUSX
(MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

Cemectp Ne 11

38

18

IIpakTnyeckoe 3ansitue Ne 6. HomeHkiarypa opraHM4ecKHX
COEIUHEHUN  OTAEIbHBIX KJIACCOB (HachIIIEHHEIE,
HEHACBIIICHHbIE M apOMAaTUYECKUE YIJIEBOAOPOJbI, CIHUPTHI,
(beHobI, abJerubl, KETOHbI, KApOOHOBBIE KMCIIOTHI U JIp.)

CocTaBiieHHE TOJHBIX M COKpAUICHHBIX CTPYKTYPHBIX (OpMyJ
OpraHMYECKHUX BEIIECTB OTIEIbHBIX KJIACCOB, MCIOJB3Yys HX
Ha3BaHMS MO CHUCTEMATUYECKOM M TPUBHAIBHON HOMEHKIAType
(9THIIEH, aleTUJIeH, TIIMLEPUH, (eHol, popMabIerus, yKCycHas
KucinoTa,  rmuuH).  Pacuetsl  mpocteifmielr  GopmyJibl
OpraHMYECKON MOJIEKYJIbI, UCXOJsl U3 JIEMEHTHOIO cocTasa (B %)

OK 01

Tema 4.2. CBoiicTBa OpraHMYECKHUX
COEMHEHHI

Coneprkanne yueOHOTO MaTepuaa

10

19

@U3HKO-XUYMYECKUE CBOMCTBA OPraHUYECKHX COCIMHEHMM
OTJENBHBIX  KJIaccoB  (OCOOEHHOCTH  KJIAcCUPHUKALMU U
HOMEHKJIATYpbl BHYTpPH KJIacca; TOMOJOTHYECKHH psii U oOImas
dopmyna; wu3oMepus; (U3UUECKHE CBOMCTBA; XUMHUYECKHUE
CBOMCTBA; CIIOCOOBI TTOJTYyUCHHUS):

— npeAe]bHbIe YIJIEBOAOPOAbI (QJKaHbl U IMKIOAJIKAHBI).
I'openne MeTaHa Kak OJMH M3 OCHOBHBIX MCTOYHUKOB TEIUIA B
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IIPOMBILIIEHHOCTH 51 OBITY. CaoiicTBa IIPUPOIHBIX
YIJIE€BOJOPOAOB, HAaxOXKIACHHE B IPUPOAE M IPUMEHEHHE
AJIKAHOB;

20

— HempejaedbHble (JIKCHBI, aJKWHBI W alKagueHb]) M
apoMaTH4ecKue yriieBoAopoabl. ['opeHue aneTuieHa

KaK MCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JUIS CBApKH U
PE3KH METAJJIOB

21

— KHCJI0poJcoJep:Kalue coeAnHeHus: (CUpThl U (PEHOINBI,
KapOOHOBBIC KUCIOTHI U IPUPHI, ATBICTHABl U KETOHBI, >KHPHI,
yrineBoasl).  [lpakThueckoe  NpUMEHEHUE  ATUIICHIIIMKOJIA,
[JIMIEPUHA, (denoma. [Ipumenenue dbopmanbieruaa,
aneTanbAerua, YKCyCHOW KHCIIOThl. MblIa Kak COJIM BBICHIUX
KapOOHOBBIX KHCIIOT. Moromue CBOKWCTBA Mbla

22

— a3oTcojep:Kamlue coelMHeHUsl (aMUHBI U AMUHOKHCIIOTHI,
Oenku). BricokoMosIeKyJIsIpHBIE COeIMHEHUs (CHHTETHYECKHE
U OMOJIOTUYECKU-aKTUBHBIE). MOHOMED, MOMUMEDP, CTPYKTYPHOE
3BeHO. [TonuMepu3anus 3THIIeHa KaKk OCHOBHOE HAIPaBIIEHUE €ro
UCIIOJIb30BaHUS.

leHernyeckass  CBSA3b  MEXIy  KJIacCaMH  OPTaHUYECKUX
COCIMHEHUI

23

IpakTnyeckoe 3ansitue Ne 7. CBoiicTBa OpPraHUYECKUX
COEIMHEHUI OTJIENIbHBIX KJIaCCOB (TpuBHaNBbHAS "
MEXAyHapoAHAas  HOMEHKJIATypa, XHUMHUYECKHE  CBOWCTBA,
CHIOCOOBI TOMYYeHHs): TpeaeiabHbIe (aKaHBI W ITUKIOATKAHBI),
HempenenbHble  (aJKeHbl, alKUHBI W QJIKaJWeHbl) U
apOMaTHYECKHE YTIIEBOJOPOIbI, CTUPTHI M (DEHOIIBI, KAPOOHOBEIE
KUCTOTBI W AUpbl, albIeruabl W KETOHbl, aMUHBI H
aAMUHOKHCJIOTBI, BHICOKOMOJIEKYJISIPHBIE COETMHEHUS. 3a/laHus Ha
COCTaBJICHHE YypaBHEHUWH XUMHUYECKHX pEaKIHid C ydacTUEM
OpraHMYECKUX BEIIECTB HA OCHOBAHUU MX COCTaBA U CTPOCHMUSI

OK 01
OK 02
OK 04
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JladopaTtopnoe 3anstue Ne 3. JlaGoparopnas pabora
“IIpeBpanieHust OpraHn4eCKUX BELIECTB IIPU HArPEBaHUU '
ITomyuenue sTHnEHa U U3y4YeHUE €ro CBOMCTB. MonenupoBaHue
MOJIEKYJl M XMMHMUYECKHX IPEBpALlCHUM Ha IPUMEpPE ITaHa,
STHJICHA, AlIETUJIEHA U JP.

Tema 4.3. WNnentudukanus
OpPraHUYECKUX BEIIECTB, UX 3HAUCHUE
U TpUMEHeHHe B OBITOBOH U
MIPOU3BOICTBEHHOM JEeATENLHOCTH
yeJoBeKa

CojeprkaHue yueOHOro MaTepuasa

25

Buoopranuyeckue coeMHEeHUsI. [Ipumenenue u
Ouosornueckas poib  yraeBojoB. OKuCIIEHHE  YIJIEBOJOB
UCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. O0sacTH NPUMEHEHUS
aMMHOKHUCIIOT. [lpeBpaimienus O€nKOB MHUIIM B OpraHU3MeE.
buonoruueckue pynkuuu 6enkoB. buonornyeckue QyHKIMU
XKHUpoB. Poib opraHudeckoil XMMUM B pelIeHHH MpoliieM
MUILEBOH 0€3011aCHOCTH

\S]

26

Posbp  opranmyeckoidi XMMHMM B pEIIEHUH  MpoOseM
HHEpPreTU4ecKoil  0e30macHOCTH, B  Pa3BUTUM  MEAMLUHBI,
CO3JJaHUU HOBBIX MAaTE€pHAIOB, HOBBIX HMCTOYHHUKOB JHEPIHH
(ampTepHATHUBHBIE HCTOYHUKH 3HEPrun). OMacHOCTh BO3/AEHCTBHS
Ha JKMBBIE OpPraHU3MBbl OPraHUYECKUX BEILIECTB OTACIBHBIX
KJ1accoB (YIJIEBOJOPOJIbl, CHUPTHI, (DEHOIBI, XJIOPOPTaHUYECKUE
MIPOM3BOJIHBIE, aJIBAETH/IBI U JIP.), CMBICI ITOKa3aTels MpeaeabHO
JIONTy CTUMOW KOHIICHTPALUH

27

JladopaTtopnoe 3ausitue Ne 4. JlaGoparopHass pabora:
“Unentuduxanuss OpPraHUYECKUX COCIUHEHUH  OTJENbHBIX
kimaccoB”  VaeHTupukamuss ~— OpraHWYECKHX  COCIUHEHUN
OTIENbHBIX KJAaccoB (Ha TpUMeEpe albJeru0B, Kpaxmalia,
YKCYCHOW KHCIIOTBI, OCJIKOB W T.II.) C HCIOJB30BAaHUEM UX
(GU3UKO-XMMHYECKUX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX
peaknuii. Jlenatypamusi Oenmka mpu HarpeBaHwH. l[BeTHBIC
peakiuu OenkoB. Bo3HMKHOBEHHE aHAIUTUYECKOTO CHTHANA C
TOYKH 3pEHUS XUMHUYECKHX TPOIECCOB TPH TMPOTCKAHHUH

OK 01
OK 02
OK 04
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KaueCTBEHHOM peakluH, TO3BOJISIONMEH HWACHTH(PUIIUPOBATH
MPEJIOKEHHBIE OPraHUYECKUE BENIECTBA

28

Kounrtposabnas padora Ne 3. CTpykTypa U CBOICTBa
OpraHUYEeCKHUX BEILECTB

Paszpnen S. KuHernyeckue U TEpMOJMHAMHUYECKHE

3AKOHOMEPHOCTH MPOTEKAHUA XUMHYECCKHUX peakunifl

CKOpOCTh XMMUYECKUX PEAKIIUN
XHUMHYECKOE PaBHOBECHE

Conepxanue yueOHOrO MaTepuaia

N

29

CkopocTs peaknmu, ee 3aBHCHMOCTH OT Pa3JIMYHBIX
(pakTOpOB: IIPUPOABI pEarupyrOIMX BELIECTB, KOHLEHTpaLUu
pearupyoIux BeUlecTB, TEMIIEPATy Pl U ILIOMAAN PEAKIIMOHHOU
noBepxHocTU. TertoBbie 3 (HEeKTh XUMUYECKHX peakiuil. IK30-
Y DHJIOTEPMUYECKHUE, PEAKLIUH.

OOpatumocTh  peaknuii. XWUMHYECKOE pPaBHOBECHE H  €ro
CMEILEHHE O] ACHCTBUEM PA3IMUHBIX (PAKTOPOB (KOHLIEHTPALIHSI
peareHToOB WJIM TNPOAYKTOB PEAKIUH, JaBJIECHUE, TeMIepaTypa)
JUIsL CO3aHMs ONTUMAJIbHBIX YCIOBHI NMPOTEKAHUS XUMUYECKUX
npoueccoB. [Ipuanun Jle [larense

30

IMpakTnyeckoe 3ausitue Ne 8. Pemenue npaxtuko-
OPUCHTHUPOBAHHBIX 33,113HI/H>1 Ha aHaJInu3 (bﬁKTOpOB, BJIUAIOINIHUX Ha
M3MEHEHHE CKOPOCTH XMMHUYECKOM peaklMu, B T.4. C TMO3HIIMHA
AKOJIOTMYECKU 1€I€CO00PAa3HOr0 MOBEACHUS B OBITY M TPYJIOBOMH
JNESTENIbHOCTH B IENSAX COXPaHEHUS CBOETO 3I0pPOBbS H
OKPYXaroIIEH TPUPOIHOU CPEJIBI.

Pemennie mpakTUKO-OPHEHTUPOBAHHBIX 33JlaHUN HA MPUMEHEHHE
npunnuna Jle-lllarenbe 19 HAXOXIAEHUS  HAIpPaBJICHUS
CMEIIICHHs paBHOBECHs] XHWMUYECKOM peakuud U aHajiIu3
(1)aKTOp0B, BJIMAIOIIMX HAa CMCIICHUC XMMHWYCCKOI'O paBHOBCCHUA

OK 01
OK 02

Pa3znea 6. PacTtBopbl

Tema 6.1. [TonsiTue o pacTBOpax

Coneprkanne yueOHOTO MaTepuaa

[\®]

31

PacTrBopenue kak (pu3NKO-xUMUYecKHH npouecc. PacTBopsl.
Crioco0bl MPUTOTOBJIECHUSI pacTBOPOB. PacTBoprMocTh. MaccoBast

OK 01
OK 02
OK 07
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JI0JI1 PAaCTBOPEHHOIo BeriecTBa. CMBICH MOKa3aTeisl MpeiesbHO
JIOIyCTUMOW KOHLIEHTPALMM U €r0 HCIOJIb30BAHUE B OLIEHKE
AKOJIOTMYECKOI 0€3011aCHOCTH.

[IpaBuiia 3KOIOTUYECKH 11€71ecOo00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATEIIBHOCTH B LEISAX COXPAHEHUS CBOETO 3I0POBbS U
OKPYXaIIIEH NPUPOJHOM CpPEAbl, ONACHOCTh BO3JICUCTBUA HA
YKVBBIE OPraHU3MBbI ONPEICIICHHBIX BEIIECTB.

Pemienne npakTuKO-OpUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUKA HA
pacTBOpPHI, HCMOJB3YyEeMble B OBITOBOW M IPOW3BOJCTBEHHOMN
JIEATENBHOCTH YEIOBEKA

Tema 6.2. HccinenoBaHue CBOMCTB Copnepxanue yueOHOro Marepuaiia 2

pacTBOpOB 32 JlaGopaTtopnoe 3ansaTme Ne 5. JlaGopatopHas pabota 2 OK 01
«ITpuroroBiieHrE paCTBOPOBY. OK 02
[IpuroroBnenue  pacTBOpoB  3agaHHOM  (maccoBoil, %) OK 04
KOHIICHTpaIuu (C MPaKTUKO-OPUEHTHPOBAHHBIMH BOMPOCAMU) U
OIIPEIEIIEHUE CPENBI BOAHBIX PACTBOPOB.
Pemienue 3a1a4 Ha NPUTOTOBJICHHE PACTBOPOB

IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COAECPKAHUE

(conepkaHue NPUKJIATHOTO MOXYJIS)

Pa3znen 7. Xumus B ObITY U IPOU3BO/JACTBEHHOI /1€eATEJIbHOCTH YeJI0BEKA 4

Xumus B OBITY U Cojneprkanue yueOHOro MaTepuasa 6

MPOU3BOJACTBEHHOMN HESATECIbHOCTH 33 HoBeiiune I0CTH:KEHUS] XMMHUYECKONH HAYKM M XMMHYECKOM 2

YyeJloBeKa TexHoJoruu. Ponp xumum B oOecrmeueHUs SKOJOTUYECKOMH, OK 01
DHEPreTUYeCKOM M MUIIEBOM  0€30macHOCTH,  pa3BUTUHU OK 02
MEJULIMHBI. OK 04

34 IIpaBwia moucka U aHaJIU3a XUMHUYeCcKoil MHpopMauuu M3 2 OK 07

Pa3JMYHBIX HCTOYHHUKOB (Hay4yHas ©  y4eOHO-HAay4Has K 2.3

JUTEpaTypa, CpelcTBa MacCoBOM MH(pOpMaIHH, ceTh MHTEpHET).
HpI/IMeHCHI/IC XUMHUYCCKUX BCHICCTB H TEXHOJIOTUH C yucTOM
Oynymei  mpodecCHOHATbHON  JeSATENbHOCTH  (BaKHEHIIHE
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CTPOUTENIbHBIE MaTepHalbl, KOHCTPYKIIMOHHBIC MaTEpHAIIbI,
KpacKH, CTEKJIO, KepaMHKa, MaTepualibl JJisi 3JIEKTPOHUKH,
HAaHOMAaTEPHAJIbl, TEKCTUJIbHBIC BOJIOKHA, MCTOYHUKH DHEPIHH,
OpraHWYecKHe ¥ MUHEpaIbHbIe YIOOPECHHS, JIEKAPCTBEHHBIC
BEIIIECTBA, OBITOBASI XUMHSI).

35 IIpakTnyeckoe 3amsatme Ne 9. [louck M aHamu3 KeHCoB O 2
NPUMEHEHUH XHUMHUYECKHX BEIIECTB M TEXHOJOTHH C Y4YeTOM
Oyaymelr  npoecCHOHAIBHOW  JAEATENBHOCTH 10  TeMe:
«XHUMHUYECKHE BEIIECTBA — CTPOUTEIbHBIE MAaTEPUATIBI».
3amura: [IpencraBienue pe3ynbTaToB pelIeHUs KeHcoB B hopme
MHHH-J0KJIaJa C IPe3eHTaluen
AnddepeHuupoBaHHbIN 3a4eT 2
Bcero: 72
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3. YCJIOBUSI PEAJTU3AIIAN ITPOTPAMMBI YUEBHOM
TV CTMTLIAHBI

3.1.Tpe0oBaHus1 K MUHUMAJIbHOMY MATEPUATIbLHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Peanuzanust mnporpamMmbl  y4eOHOM JUCHMIUIMHBI TpeOyeT Hamuyus
y4eOHOro KaOMHETa XMMUU U /WIH Y4eOHOU XMMUYECKOM J1abopaTopHH.

O6opynoBaHue yueOHOTO KaOMHETa:

- TI0CaJI0YHBIE MECTA MO KOJWYECTBY 00YUaIOIIUXCS;
pabouee MECTO MpenoiaBaTes;

- y4eOHO-METOANYECKUN KOMIUIEKC MO IUCLHIUINHE;

- HabophI IapOCTEPIKHEBBIX Moenen MOJIEKYI, MOJIeNIn
KPUCTANIMYECKUX PEUIETOK, KOJUIEKIUU MPOCTBIX U CIIOKHBIX BEIIECTB /WU
KOJUIEKI[UU TOJIMMEPOB, KOJUIEKUMU TOPHBIX MOpPOJ W MHUHEpaioB, Talbiauua
MemnpeneeBa, yaeonbie GuabMbl, UPPOBbIE 00pa30BaATEIBHBIE PECYPCHI.

Texnuueckue cpeactsa 00ydeHUsI:

- TEPCOHAJBHBI KOMIIBIOTEP C  JIMIICH3UMOHHBIM  IPOTPaAaMMHBIM
oOecreueHHEM;

- TIPOEKTOP C IKPAHOM;

- TIPUHTEP.

O6opynoBanue  nabopaTOpuUu:  MEH3YpPKH,  IHIETKU-KareIbHUIIbI,
TEPMOMETPBI, MUKPOCKOII, JYTIbI, MPEIMETHbIE U MOKPOBHBIE CTEKJA, MJIAHIICTHI
JUTSL KameJdbHBIX peakiui, (uibTpoBalibHas Oymara, MpOMBIBAJIKH, CTEKJISTHHBIC
NpOOUPKH, PE3WHOBBIE TMPOOKH, HAOOp PEAKTUBOB, CTCKIISIHHBIC TAJIOYKH,
MITATUBBI JJI1 MPOOUPOK, MEPHBIC IMJIMHIPHI, BOPOHKU CTEKIISTHHBIC, BOPOHKHU
nenmutenbHbie mumHApuYeckue(50-100 mur), ctynku ¢ mectukom, (apdopossie
Yalikv, MUHIETh, GUIBTPl OyMa)kHble, BaTa, Mapjs, YacOBbIE CTEKIIa,
AIEKTPOIUIUTKHY, JJaOOPAaTOPHBIE IITATUBbI, CHUPTOBBIE TOPEIKH, CIIMYKH, TPUOOP
JUISL TIOJTyYeHUsI Ta30B (MM poOUpKa C Ta300TBOJAHON TPYOKOM), AepKaTenu st
MpOoOUPOK, CKIISIHKHU JIJIsi XpaHEHUsI PEaKTUBOB, Pa3/IaTOYHBIC JTOTKH, XUMHUUECKHE
CTaKaHbl, IINATENIU, TUTCIbHBIC IIUIIIBI, MEPHBIC MPOOUPKU, MEPHBIC KOJIOBHI,
CTEKOSIHHBIC TIAJIOYKH, KOHWUYECKHE KOJIObI 1 THUTPOBAHUS, WHIUKATOPHBIE
MOJIOCKM Juisi  ompeaeneHus pH ©  craHmapTHass WHAMKATOpHAs —IIKana,
YHUBEPCAIbHBIA  WHIUKATOP, TUIETKH, OIOpeTkH, 1abopaTOpHBIM  BECHI,
CYIIWJIBHBIN mIKad U Jp.
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4. ”THOOPMAIIMOHHOE OBECIIEYEHUE OBYUYEHUA

4.1 OcHOBHBbIE 3JIEKTPOHHBIE U3TAHUSA:

O-1. I'abpuensan, O. C. Xumus: 10-i1 kiacc: 6a30BbIld YPOBEHb : YUCOHUK /
O. C. TI'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — 5-e uzja., crep. — MockBa
: IIpocBemenne, 2023. — 128 c¢. — ISBN 978-5-09-107222-8. — Texker :
ANIEeKTpOHHEIN //  Jlanb : »saexkTpoHHO-OMOMuMoTeunass cucrema. — URL:
https://e.lanbook.com/book/335039 (mara oOpamenus: 23.01.2024). — Pexum
JOCTYyIA: JUIsl aBTOPU3. MOJIb30BATENEH.

O-2. T'abpuensn, O. C. Xumus: 11-i kinacc: 0a30Bblid YPOBEHB : YUEOHHK /
O. C. TI'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — 5-e uza., crep. — MockBa
: Ilpoceemenne, 2023. — 127 c¢. — ISBN 978-5-09-103623-7. — Texer :
ANEKTPOHHBIN //  JlaHb : dJeKTpOHHO-OMOIMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/335036 (nmara oOpamenusi: 23.01.2024). — Pexum
JOCTYyIA: JUIsl aBTOPU3. MOJIb30BATENECH.

4.2 JIonoJIHUTEIbHbIE HCTOYHUKMN:

H-1. T'abpuensn, O.C. Xumusi: y4eOHHK ISl CTYH. YUPEKICHUU Cpes.
npod. obpazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 12-e uza., crep. — M.:
N3natenbckuil ieHTp «Akagemus», 2014. — 336 ¢c., [16] 1.

J-2. Xumus: mpakTukym: y4e0. mocoOue ajisi CTyI. YUYPEKISHUU Cpe.
npod. obpaszopanus / [O.C. I'abpuensn, U.I'. Octpoymos, C.A. Cnaakos, H.M.
Hopodeera]; nox pen. O.C. I'abpuensina. — 4-e uza., crep. — M.: U3narenbckuii
neHTp «Axanemus», 2015. —-304 c.

I-3. bapcykos, 3.A. AHanuTH4ecKass XUMHS: Y4eO. i1 TEXHUKYMOB IO
cnen. «[Ip-Bo cTpouT. neraneit n xene300eTOHHBIX KOHCTPYKUU». — M.: Boicmi.
mkK., 1990. — 320 c.: ui.

J-4. AHanuTHYecKas XUMHS: Y4EOHUK IJig CTyA. cpea. npod. ydeo.
3aBeneHuii / [HO.M. I'ny6okoB, B.A. T'onoBauesa, FO.A. E¢umona u ap.]; mox pen.
A.A. Nenko. — 2-e u3a., crep. — M.: 3gatenbckuit ieHTp «Axkaaemusi», 2006. —
320 c.

H-5. T'ameeBa, O.C. COOpHUK 3a7a4 M YNpPaXHEHUH MO (HUIUYECKON U
KOJUTOUHOW XUMHH: Y4ueO. mocoOue /Uisi TEXHUKYMOB. — 3-€ U3I., Iepepad. u JOIL.
— M.: Beicmmast mkoia, 1980. — 191 c., un.

J-6. Xumus. OOpa3oBaTelbHbIM CalT JUIsl IIKOJBHUKOB [DJIEKTPOHHBII
pecypc]. — Pexxum noctyna: www.url: http://hemi.wallst.ru/. — 19.01.2024.

J-7. Metonuueckas razeta "llepBoe ceHTsaOpsa" [DneKTpoHHBIN pecypc]. —
Pexxum nocryna: www.url: https://I1sept.ru/. — 19.01.2024.

J-8. XKypnan «Xumusa B wKoye» [DIEKTpoHHBIM pecypc]. — Pexum
noctyna: www.url: https://hvsh.ru/. — 19.01.2024.

J-9. XumMus 1 )ku3Hb [DNEeKTpOHHBIN pecypc]. — Pexxum noctyna: www.url:
https://www.hij.ru/. — 19.01.2024.
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5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOMN
ANCIUIIJINHBI
KoHutpons u oleHKa pe3yJbTaTOB OCBOCHHS Y4YEOHON JIUCIUIUIMHBI
pacKpbhIBAlOTCA 4Yepe3 JUCUUIUIMHAPHBIE pe3yJibTaThl, HaIpaBJICHHbIE Ha
dbopmupoBanue oOmMUX U MNPO(ECCHOHAIBHBIX KOMIIETCHIIMH MO pasiaenaMm u
TEMaM CO/iepKaHusl yueOHOTO MaTepHalia.

Oomme/npodgec- Paznen/Tema Tun oeHOYHBIX MepPONPUATHIA
CHOHAJIbHbIE
KOMIETeHIUH

Pasnen 1. OcHOBBI cTpoeHus
BELIECTBA.

OK 01 Tema 1.1. Crpoenue atomosB | 1. Tect «CtpoeHue aTOMOB
XUMHYECKHX  DJIEMEHTOB U | XMMHYECKHX OJJIEMEHTOB M IpUpOAa
IIPUPOJIa XMMUUYECKOH CBSI3U XUMHYECKOH CBSI3N».

2. 3ajauM Ha COCTABJICHUE XUMUYECKUX
dopuyn JIBYXaTOMHBIX COEJUHEHUI
(okcuaoB, Cynb(pUIOB, THUAPUIOB U
T.IL.).

3. 3ajaHus Ha  HMCHOJb30BaHHE
XUMHUYECKONM CHMBOJIMKHA M Ha3BaHWUU
COEIMHEHU N o HOMEHKJIAType
MEX1yHapOJIHOT O coro3a
TEOPETUYECKON U ITPUKIIATHON XUMHUH U
TPUBUAJIBHBIX Ha3BaHUU Ui
COCTaBJIEHUS  XUMHUYECKUX  (opmyI
JIByXaTOMHBIX COEIUHEHUI (OKCHIIOB,
Cylb(UI0B, THAPUAOB U T.I.) U JAPYTUX
HEOPraHUYECKUX COEIMHEHUN
OTJIEIbHBIX KJIACCOB

OK 01 Tema 1.2. Ilepuonnyeckuit | 1. Tecr «Meramumyeckue /
OK 02 3akoH ®w  Tabmuma  J[.W. | HeMeramnaeckue CBOMCTBA,
Menpeneesa IIEKTPOOTPHULIATEILHOCTD U CPOJACTBO K
AIIEKTPOHY XUMHUYECKHX JJIEMEHTOB B
COOTBETCTBUE C HUX OJIEKTPOHHBIM
CTpPOEHUEM u MOJIOKEHHUEM B
NEPUOANYECKON CUCTEME XUMHUYECKUX
anemeHToB JI.W. Menaeneenay.

2. [IpakTnueckue  3amaHus  Ha
YCTaHOBJICHHE CBSI3M MEX]y CTPOCHHEM
aTOMOB XMMMUYECKHMX DJIEMEHTOB U
NEPUOANYECKUM HM3MEHEHHE U CBOWCTB
XUMHUYECKHX  DJIEMEHTOB M HX
COCIMHEHUN B  COOTBETCTBUH  C
nosio’keHueM Ilepuoanueckoit cucreme.
3. [IpakTUKO-OpHUEHTHPOBAHHBIE
TEOPETUYECKHE 3a/laHus Ha
XapaKTepU3aLnIo XUMHYECKHUX
AJIEMEHTOB: «Merammueckue /
HEMETaJNIMICCKHIE CBOICTBA,
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ANEKTPOOTPUIIATEIBHOCTD U CPOACTBO K
ANIEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBUE C HMX DBJIEKTPOHHBIM
CTPOCHHEM n MOJIOYKEHUEM B
MEePUOIUYECKON CHCTEME XHMHYECKUX
anemenToB JI.1. MenaeneeBay

Pa3zpen 2. XuMuuyeckKue

peaxkiun

Kontponbnast  pabora  «CtpoeHue
BEIIECTBA U XMMHUECKHE PEAKIIUN

OK 01
OK 04

Tema 2.1. Tunel XUMHUYECKUX
peaxkuuii

1. 3agaun Ha cocTaBlieHUE ypaBHEHUM
peaKuui:

— COCIMHEHMUS,
pa3ioxeHus, o0OMeHa;
— OKHCJIUTEILHO-
BOCCTaHOBUTEIIBHBIX peaxiuit c
HCITOJIb30BAHUEM METO/1a SJIEKTPOHHOTO
OanaHca.

2. 3ajaym HaA pacyeT MacChl BEIIECTBA
wim 00béMa Tra3oB 1O U3BECTHOMY
KOJMYECTBY BEIECTBAa, Macce WIHN
00BEMY OJHOTO M3 YYaCTBYIOIIMX B
peaKkmuy BEIIECTB; pPacd€Thl MacChl
(oOBEMa, KOJIMYCCTBA BEILICCTBA)
MPOJIYKTOB PEaKIHMH, €CIU OJHO U3
BEIIIECTB UMEET IPUMECH

3aMeIICHMS,

OK 01
OK 04

Tema 2.2. DneKTpoauTHYECKAS
TUCCOLMAIMS ¥ HMOHHBIU
obmeH

1. 3aganus Ha COCTaBJIEHUE
MOJIEKYJISIPHBIX M HMOHHBIX peakuui ¢
Y4YacTHUEM KHCJIOT, OCHOBAaHUW M COJIEH,
YCTaHOBJIEHHE U3MEHEHUS KUCIOTHOCTH
Cpelibl

2. JlaGopatopHass pabota "Tumsl
XUMHUYECKHUX peakuui”

Pazgen 3.
CBOICTBA
BeIecTB

Crtpoenune wu
HEeOpraHu4YecKux

Konrponsnas  pabora  «CBoiicTBa

HEOPTaHNYCCKUX BEIICCTB»

OK 01

Tema 3.1. Kunaccudukanus,
HOMEHKJIaTypa U  CTPOEHUE
HEOpPraHMYECKUX BEIIECTB

1. Tect «Homenknarypa 51
Ha3BaHUE HEOPraHUYECKUX BEIIECTB
UCXON U3 MX XUMHYECKOW (HOpMYIIbI
W COCTaBJICHHE XUMUYECKOU
dbopMynBI  MCXOAs W3 Ha3BaHUA
BEILIECTBA M0 MEXAYHAPOJHOU WU
TPUBHAIBLHON HOMEHKJIIATYPE.

2. 3agauun Ha pacyeT MacCOBOM
oy (Macchl) XUMHUYECKOTO JJIEMEHTa
(coenuHEHMS) B MOJIEKYJE (CMECH).

3. [IpakTnueckue  3agaHusg 1O
KIacCupUKallMM, HOMEHKJIAType H
XUMHUYECKUM dbopmynam
HEOPTraHWYECKUX BELIECTB PA3TUUYHBIX
KJIACCOB.

4. IIpakTuyeckue

3aJaHdd = Ha
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OnpeieJIEHNEe XUMUYECKONM aKTUBHOCTH
BCIIIECTB B 3aBHUCHMOCTH  BHJA
XUMHUYECKOM CBSI3U " TUIA
KPUCTAJUIMYECKON PEIIETKH

OK 01
OK 02

Tema 3.2. dusuko-
XUMUUYECKUE CBOIICTBA
HeopFaHI/I‘ICCKI/IX BCIIICCTB

1. Tect «OcobeHHocTH
XMUMUYECKHX CBOMCTB OKCHUJOB, KHCIIOT,
OCHOBaHHHU, aM(pOTEPHBIX THIPOKCUIOB
U COJIEU»

2. 3ananus Ha COCTaBJICHUE
YpPaBHEHUN XHMHUYECKMX PEaKIuh C
y4acTHeM  TPOCTBIX M  CJIOXHBIX
HEOPraHMYECKHUX BELIECTB: OKCHUIOB
METaJUIOB, HEMETAJUIOB M aM(pOTEPHBIX
AIIEMEHTOB; HEOPTraHWYECKUX KHCIIOT,
OCHOBaHUM u aM(pOTEPHBIX
THJIPOKCHUJIOB, HEOPTaHUYECKUX COJIECH,
XapaKTepU3ymIIuX WX CBOWCTBA U
CIocoObI OTYYEHUS.

3. [TpakTHKO-OpHEHTHPOBAHHbIE
TEOpETUYECKHE 3aJaHKsl Ha CBOMCTBA U
NOJYYCHHE HEOPTraHUYECKHUX BEILECTB

OK 01
OK 02
OK 04

Tema 3.3. Wnentuduxamus
HEOPraHUYECKUX BEIECTB

l. [IpakTUKO-OpHUEHTUPOBAHHBIE
3a/laHUsl 110 COCTABJICHUI0 XMMHYECKUX
peakuuMid ¢ y4aCTHEM HEOPTraHUYECKHX
BCIICCTB, HCIIOJIb3YyCUBIX JJISL ux

UACHTH(DHUKAITIH.

2.JIaGopaTopHas
“Unentuduxanms
BEIIECTB”

pabota:
HEOpraHMYEeCKUX

Paznen 4. Crtpoenune wu

CBONCTBA OPraHMYecKux

BeIECTB

Koutponbnast pabora «CtpoeHue u
CBOMCTBA OPraHUYECKUX BEIICCTBY

OK 01

Tema 4.1. Kiaccudukamms,
CTPOGHHE MW HOMEHKIATypa
OpTraHUYECKUX BEILIECTB

1. 3amanus Ha
Ha3BaHWW OPTraHWYECKUX COCIMHCHHI
M0 TPUBHAIBHOM WM MEXyHapOIHOMN
CHUCTEMAaTUYECKOW HOMEHKJIIAType.

COCTaBJICHHC

2. 3amanus Ha
MIOJTHBIX M COKPAIEHHBIX CTPYKTYPHBIX
dbopmyn OpTraHUYECKHUX BEIIECTB
OTJIENBHBIX KJIACCOB.

COCTaBJICHHC

3. 3amauu Ha omnpeaeneHue
npocrteimeld GopMysIbl OpraHUYECKOM
MOJIEKYJbl, HCXOAS U3 D3JIEMEHTHOIO
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cocrana (B %)

OK 01 Tema 4.2. CsorictBa | 1. 3aganus Ha COCTaBJIEHUE
OK 02 OPTraHUYECKUX COCTUHEHUMN YPaBHEHUN XHMHUYECKUX PEaKIuh C
OK 04 Y4acTUEM OpPraHMYECKUX BEIIECTB Ha
OCHOBAHUU UX COCTaBA U CTPOCHHMUS.
2. Samanus Ha COCTaBJICHHUE
YPaBHEHUN  XUMHUYECKUX  PEAKIHU,
WJUTFOCTPHUPYIOIINX XUMHUYECKHUE
CBOIICTBA € Y4Ye€TOM MEXaHHU3MOB
NPOTEKaHUs  JIaHHBIX  peakuuid u
FEHETUYECKOM  CBSI3M  OPraHUYECKUX
BEILIECTB Pa3HbIX KJIACCOB.
3. Pacuetnoe 3a1aun o
YpPaBHEHUSM pEaKkUuid C y4acTHEM
OpraHUYECKUX BEILECTB.
4. JlaboparopHas paborta
“IIpeBpalnieHusl OpraHM4ECKUX BEILECTB
IIpU HarpeBaHuu”
OK 01 Tema 4.3. Wnentudukanus | 1.IIpakTrKO-OpHEeHTHPOBAHHBIC
OK 02 OpraHMYECKHUX BEIECTB, WX | 3aJJaHHs MO COCTaBJICHUIO XUMHUYECKHX
OK 04 3HQYCHUE W I[PUMEHEHUE B | PEAKUHMH C Y4YaCTUEM OpPraHUYECKUX
OBITOBOIA U | BEIIECTB, B T.4. UCHOJb3YEMBIX ISl MX
IIPOU3BOJICTBEHHOM UICHTU(PHUKAITNN B OBITY U
JIeATETLHOCTH YeJIOBEKa MPOMBIIIIEHHOCTH.
2.JIaboparopHas pabora:
“Unentndukanus OPTraHUYECKHUX
COEIMHEHUH OTJEIbHBIX KJIACCOB™
Paspnen S. Kunerunyeckue u
TePpMOAUMHAMHYECKHUE
3aKOHOMEPHOCTH
NpOTeKAHUS XUMHYECKHX
peakumii
OK 01 CxopocThb xuMHueckux | [IpakTHKO-OpHEeHTUPOBAHHbBIE
OK 02 peaKIuii. XUMHUYECKOE | TEOPETUUECKUE 3aJaHusl Ha aHaIu3
paBHOBecHE (bakToOpoB, BIUSIONIMX HA HW3MEHEHHUE

CKOpOCTH XUMHUYECKOU peaKkuu.
IIpakTHKO- OPUEHTUPOBAHHBIC 3aJAHUS
Ha  npuMmeHeHue  npuHoumna  Jle-
[atense TUIS HaXO0XICHHUSA

HallpaBJICHHUA CMCHICHUA PpPaBHOBECUA
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XUMUYECKOM  peakuMy U aHaJIW3
(GakToOpoB, BIUSIOUMX Ha CMEIIEHHE

XUMHUYCCKOI'0 paBHOBCCHUS

Pa3znen 6. PactBopnl

OK 01 Tema  6.1. llomarue o | l. 3ajauM  Ha  IPUTOTOBJICHUE
OK 02 pacTBOpax pacTBOpPOB.
2. [IpakTHKO-OpHUEHTHPOBAHHBIE
pacueTHOEe 3aJjaHUi Ha JAUCIEPCHBIE
CHCTEMBI, HCIIOJIb3yeMble B OBITOBOM U
IIPOM3BOJCTBEHHOM JIeATEIBHOCTH
4eJI0BEKa
OK 01 Tema 6.2. Hccnenosanue | JlaboparopHas paborta
OK 04 CBOMCTB PacTBOPOB “IIpuroroBieHue pacTBOPOB”
Paznen 7. Xumus B ObITy M | 3ammura Keiica
MPOU3BOJACTBEHHOM
NesiITeIbHOCTH YesI0BeKa
OK 01 Xumust B ObITY u | Keiic (c Y4YETOM Oymyieit
OK 02 IIPOU3BOACTBEHHOMN npodeccuOHaIbLHON NeSITeIbHOCTH)
OK 04 JIeATEIILHOCTH Y€JI0OBEKa «XUMUYECKHE BEILIECTBA —
OK 07 CTPOUTEIIbHBIE MaTEPUAIIBD)
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JUCT UBMEHEHUM Y TONMOJITHEHU, BHECEHHBIX B
PABOYYIO NIPOI'PAMMY

Ne HU3MCHCHUSA, J1aTa BHCCCHUSA, Ne CTPpaHuIbI C U3SMCHCHUEM

BbL10 CraJgo

OcHoBanue:

IMoanucek JIUIA, BHECHICT0 UBMCHCHUSA
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