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Pa6ouas nporpamma «OO/I.12 Xumusy» paspaboTaHa B COOTBETCTBHH ¢ TPEOOBaHUAMH:
MenepabHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOrO CTAaHJApTa CPEIHETO OOIIETO
obpaszoBanus. [Ipukas MunuctepcTa obpasoBanus u Hayku P® ot 17 mag 2012 r. N 413 «O06
yTBEp)KAEHHH (elepalbHOr0 rocyaapcTBEHHOr0 00pa30BaTe/IbHOI0 CTaHIapTa CPeIHero 061eroy
obpazoBaHusN;

- OCHOBHO# 06pa3oBaTe/IbHOMN MPOrpaMMBbI cpeHero obmero obpazopanus (natee — OOII
COO0);

- (emepanpHOro  rocynapcTBEHHOTO  00pa3OBATENBHOTO  CTaHIAapTa  CPEIHEro
npodeccronanpHOro obpasosanus (ganee — ®I'OC CII0) 09.02.07 MHpOpMALMOHHBIE CHCTEMBI
U IpOrpaMMHpPOBaHHE;

- npuMepHo# pabouei nporpamMMmpl 00IIe0Opa3OBaTEIPHOM IUCHHUIUIMHBL «XHUMHUSL» I10
TEXHOJIOTHYECKOMY TIPODHITIO;

- yuebnoro muaHa no crenuansHocTH 09.02.07 WHbopMalnMOHHBIE CHCTEMBI H
pOrpaMMHPOBAHHUE;

pabouell mporpammbl BocmuTaHus 1o cnenuanbHoctdH 09.02.07 HWudopmanuonHble
CHUCTEMBI U IIPOTpPaMMHPOBAHHE.

Oprauuzanys-paspaborunk: KpacHOKYTCKHI 300BETEPUHAPHBIA TEXHUKYM - (Quiman
(enepanbHOTO TOCYapCTBEHHOTO OIOKETHOrO 00pa30BaTENbHOrO YUPEKIAECHHS BBICIIETO
obpaszoBanus «CapaTOBCKHH TIOCYJapCTBEHHBIH YHUBEPCUTET TIE€HETHKH, OHOTEXHOJOTHH U
uwxeHepun umenu H.W. BaBunosay.

Paspabotuuk: Bapanaesa A.H., mpernonaBatens BeICIIel KBATH()UKAIMOHHON KATETOPHH.

PaccmoTpena Ha 3acelaHuM IMKIOBOH KOMHCCHH 00IeoOpa3oBaTe/bHBIX IHCIMILIAH,
npotokoa Ne 7 ot «12» mas 2025 ropa. p
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PaccmoTpena Ha 3aceiaHuM METOIMYECKOTO COBETA TeXHHKyMa npotokon Ne 6 ot «13»
Mast 2025 rona.

IIpencenarens METOJHUECKOTO COBETA %’5 i L%Txaqesa M./

PaccmoTpena Ha 3acenaHuu nenaromtiecgo’ro coBeTa TEXHHKyMa, IpoTokoa Ne 6 ot «13»
mast 2025 roga. / Y
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN MPOTI'PAMMBI
OBIIEOBPA3OBATEJIbHOM JJUCITUTIINHBI
«0O0.12 Xumus»

1.1 Mecto MCHMIVIMHBI B  CTPYKTYpe OCHOBHOH  mpodecCHOHATbHOM
o0pa3oBaTeIbHOM NPOTrPaMMBbI:

Oo6meobpazoBatenbHas auciuiummaa «OO/.12 Xumusy sBhsieTcss 00s3aTebHON 9acThIO
0011e00pa3oBaTeIbHOr0 IHKJIA 00pa3oBaTenbHONW mporpaMmbl 1o cnenuansHocTH (09.02.07
HNudopmanroHHbIe CHCTEMBI H IPOTPAMMHUPOBAHHE.

Ob6meo0pazoBatenbHas aucuumianHa «OO/.12 Xumusa» uzyudaercss Ha 6a30BOM YpOBHE.

1.2. lleau 1 nJIaHUPyeMble Pe3yabTAThl 0CBOCHUSA TUCIUIINHBI:

1.2.1. Heap AUCHUILIHHBI

Copepxanne pabodeil mporpammbl obieoOpasoBarensHo  auciurummabl  «OO0/.12
XuMHUs HalpaBJICHO HA JOCTH)KEHUE PE3yJIbTATOB €€ U3yUEHHs B COOTBETCTBHH C TPEOOBAHUSAMU
OI'OC COO c yuerom npodeccuonanbuoit Hanpasiennoctu GI'OC CIIO.

Henp u3ydyenust yueGHOro mpeamera «Xumus» Ha 0a30BOM ypoBHE: (OpMHUpPOBaHUE Y
CTYJEHTOB INPEACTABIECHUS O XUMUYECKONW COCTaBIISAIONIEH €CTECTBEHHO-HAYYHONH KapTHUHBI MUpPa
KaK OCHOBbl TNPUHATHS pEHICHUA B IKU3HEHHBIX U  IPOU3BOJCTBEHHBIX CHUTYalLHUsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOIHOM cpejie.

JIoCTIXKeHHEe Led U3y4deHHsl yd4eOHOro mpenMera «XUMHA» Ha YIIIyOJIEHHOM YpOBHE
o0ecreunBaeTcsl pelIeHueM CIeIyIOINX 3a/1a4:

- copMupoBaTh TMOHUMAaHHWE 3aKOHOMEPHOCTEH MPOTEKaHHS XHUMHUYECKHX MPOIECCOB M
SIBJICHUM B OKpYyXKalolled cpelae, LEJIOCTHOM Hay4yHOM KapTHHBI MHpA, B3aUMOCBS3M H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HaYK;

- pa3BUTb YMEHHS COCTaBJIATH (POPMYJbl HEOPraHMYECKHMX W OpPraHMYeCKHX BELIECTB,
YpaBHEHUSA XHUMHUECKHUX peaKklUUuid, OOBSICHATh HMX CMBICH, HHTEPIPETHUPOBATH PE3yIbTAThI
XUMHYECKHUX IKCIIEPUMEHTOB,

- chopMUPOBATh HABBIKM TMPOBEACHUS MPOCTEHUIINX XUMHUYECKUX DKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM ¢ COOJIOZICHNEM MPaBMJI OE30M1aCHOTr0 OOpaIlleHus C BeleCTBaMHU U 1a00paTOPHBIM
o0opyaoBaHuEM;

- Pa3BUTh yYMEHHUS HCIOJB30BaTh MH(POPMAIIMI0 XUMHUYECKOTO XapaKTepa W3 PazIHuHBIX
UCTOYHUKOB;

- chopMUpOBATh YMEHHUS MPOTHO3UPOBATH IMOCIEACTBUS CBOEH JAESITENBHOCTH W
XUMHYECKHUX MPUPOTHBIX, OBITOBBIX U MPON3BOACTBEHHBIX MTPOLIECCOB;

- copMupOBaTH MOHUMAHUE 3HAYUMOCTH JOCTHKEHUN XMMHUYECKONW HAyKU U TEXHOJIOTHA
JUISL pa3BUTHUS COLIMATIBHOM U TPOU3BOJCTBEHHOM cep.

1.2.2.I1nanupyemble pe3y/ibTaThl OCBOEHHUsI 00111€00Pa30BaATEIbHON JUCIHILJIMHBI
B coorBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHNE AUCHUIUIMHA UMEET Mpu (OPMUPOBAHUU U PA3BUTUH OOIIHUX
komnerennuii: OK 01, OK 02, OK 04, OK 07.



Koa u HaumeHoBaHue
¢dopMupyembIX KOMIIETEHUMH

IInannpyemble pe3yJIbTaThl OCBOCHHUS! M CIUIIIHHBI

O0mme

JlucnuIiMHapHbIe

OK 01. Beibupatb cnocoObt
penieHus 3a1aq
po(heCcCUOHATBHOMN EATEIBHOCTH
MPUMEHHUTENIFHO K Pa3IHYHbIM
KOHTEKCTaM

B yacTi TPyAOBOr0 BOCIUTAHMA:

- TOTOBHOCTH K TpyAy, OCO3HaHHE IIEHHOCTH
MacTepCTBa, TPYI0ITI00HE;
- T'OTOBHOCTbH K aKTUBHOU JACATCIIbHOCTU

TEXHOJIOTHYECKOH W COLMAIBFHONW HaNpaBJIEHHOCTH,
CIIOCOOHOCTh ~ WHHMLIMUPOBATh,  IUIAHUPOBAaThb U
CaMOCTOSATEIHHO BBIIOJIHATE TAKYIO €S TEIbHOCTH;

- HHTEpeC K pazauyHbIM chepaMm npodeccrHoHaIbHOU
NeSITeIbHOCTH,

OBaanenue YHHUBepPCATbHBIMU yueOHbIMH
MO3HABATEJIbHBIMU JAeHCTBUSIMH:

a) 0a30Bble JJOrHYEeCKHe JeiicCTBH:

- CaMOCTOSATEIEHO (dhopMyTupOBaTH u
aKTyaJIU3upoBaTh MPOOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHABIWBATh CYIIECTBCHHBIH TPHU3HAK WA
OCHOBAHU JJIA CpaBHCHU, Knaccn(bnxaunn u
000011IeHHS;

- ompenmensaTh IeNH  ACSITETHHOCTH,  3aJaBaTh

mapaMeTpbl U KPUTCPUHN UX TOCTUIKCHUSA

- BBIBISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B
paccMaTPUBAEMBIX SBJICHUAX;

- BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTH, OICHUBATH
COOTBETCTBUEC PE3YJILTATOB IEC/ISIM, OLUCHHBATH PUCKU
MOCTEJACTBUM IEITEIIbHOCTH;

- pa3BUBaTh KpPEAaTUBHOE MBINIICHUE TPHU PEIICHUH
JKU3HEHHBIX POOIIeM

0) 0a30BbBIE MCCJIEI0BATEIbCKUE JeHCTBUA:

- BIAAETh HaBBIKAMH Yy4YeOHO-HCCIIENOBATENLCKON W
HpoeKTHOI‘/’I JACATCIIBHOCTH, HAaBbBIKAMH Pa3pCHICHUA
npodIeMm;

- BJAJETh CHCTEMOW XUMHYECKHX 3HAHUWH, KOTOpas BKIIOYACT:
OCHOBOTIOJIATAIONIME TOHATUS (XUMHYCCKUH DIIEMEHT, AaToM,
JJIEKTPOHHAsT 000JI0YKa aToma, S-, p-, d-dIEKTPOHHBIE OpOUTAIH
aTOMOB, MOH, MOJICKYJia, BAJICHTHOCTb, 3JICKTPOOTPHULATCIIbHOCTD,
CTETeHb OKHCJICHUS, XUMHUECKasl CBsI3b, MOJIb, MOJIIPHAS Macca,
MOJISIPHBIA 00bEM, YTIIEPOIHBIN cKeJleT, QyHKIHOHATbHAS TPYIIa,
palvKai, U30Mepusi, U30MEPBI, TOMOJIOTHYECKUN psll, TOMOJIOTH,
YIJIEBOAOPOABI, KHCIOPOA- W a30TCOACp)KAIINE COCTUHEHUS,
OMOJIOTMYECKH aKTUBHBIC BEIECTBAa (YTJEBOJBI, KUPBI, OENKH),
MOHOMED, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC

COCIMHCHHUS, KPHUCTALUTUYECKAs PEeIIeTKa, THUIBl XUMUYECKHX
peakiuit (OKHCITUTENTFHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHIOTEPMUUCCKHE, pEakIUd WOHHOTO OOMeHa), pacTBOp,

SIEKTPOIUTHI, HEAIEKTPOIHTHI, JIEKTPOIUTHYECKAS TUCCOIIMALINS,
OKHUCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOH pPEaKIIHH,
XUMHUYECKOE  PAaBHOBECHE), TECOPHMH M  3aKOHBI  (Teopus
XUMHYECKOT0 CTPOEHHs opraHudeckux Bemiects A.M. byTtneposa,
TEOPUs NEKTPOJIUTUYECKON TUCCOLMALINU, IEPUOAUYECKUN 3aKOH
J.M. MenneneeBa, 3aKOH COXpaHEHHS MAaccChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUH SI3BIK XUMHH, @aKTOHOFI/I‘IeCKI/Ie CBCACHUA O
CBOWCTBaxX, COCTaBe, MOJIyYCHUH U OE30MacCHOM HCIIOJIb30BaHUU
BOKHEHIINX HEOPTAaHUYECKUX W OPTaHMYECKHUX BEUIECTB B OBITY U
MIPaKTHYECKOH MeATeTFHOCTH YeJI0BEKa;

- YMCTH BBIABJIATH XAapPaKTCPHBIC TMPU3HAKH W B3aWMOCBA3b
W3YYCHHBIX TTOHATUH, IPUMEHATh COOTBETCTBYIOIINE OHATHUS TIPH
OIHMCAaHUM CTPOEHUS U CBOWCTB HEOPTaHMYECKUX U OPTaHUIECKHX
BCHICCTB U UX HpeBpaHIeHHﬁ; BBISIBJIATH B3aUMOCBA3b XUMHUYCCKUX
3HAHMH ¢  TIOHATUSMU W TPEACTABICHHUSIMH  JPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB;

- YMETb HCIIOJIb30BaTh HAMMCHOBAHUA XUMHUYCCKUX COGZII/IHGHI/Iﬁ
MEXKIYHAPOJIHOTO COI03a TCOPETUUCCKON M NMPHUKIAOHON XUMHU U




- BBIABIATH NPUYMHHO-CIEACTBEHHBIE CBA3H W
aKTyaJIM3UpoBaTh 3allady, BBIIBUTATh THIIOTE3y €€
peLIeHNs, HaXOOUTh apryMEHThl AJs J0Ka3aTelbCTBa
CBOMX yTBEpXKIEHHWH, 3a7aBaTb MapamMeTpsl H
KPUTEPHHU PELICHUS;

- aHAJIM3UPOBATh MOJIYUYEHHBIC B XOJI€ PELICHHUS 3a1a4UH

pe3yIbTaTHl, KPUTHYECKH OIICHHUBATH nx
JIOCTOBEPHOCTh, MMPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIOBHUSIX;

- yMeTh TEPEHOCUTHh 3HAHHWA B IO3HABATEIHHYIO H
MPAKTHUYCCKYIO 06HaCTI/I KUBHCACATCIIBHOCTU,
- yMeTb UHTETPUPOBATH 3HAHUSA U3
MIpeIMETHBIX 00acTei;

- BbIABUT'ATh HOBBLIC HJCH, NpE€ajiaraTb OpUTrnHAJIBHBIC
MOAXOAbI U PELLICHHUS;

- CITOCOOHOCTH MX WICTIOJIb30BaHUS B TIO3HABATEIIHHOMN
U COIMANIbHOM MPaKTHKE

Pa3HBIX

TPUBUAJTILHBIC Ha3BaHUA BayKHEHIIINX BCIIICCTB (STI/IHCH, allCTHIICH,
IMIepuH, (eHoN, (opMalbIeruil, YKCyCHas KHCIOTa, TIHUIIHH,
yTapHBI Ta3, VYIIEKUCIBIA Tra3, aMMHaK, TallleHas W3BeCTb,
HErameHas HW3BECTh, IIMThCBaAsd COda U npyrI/Ix), COCTAaBJIAITH
(hopMyJIbI HEOPTAHUYECKUX M OPIaHUYECKUX BEINECTB, YPaBHEHUS
XUMHYECKUX peaKnul, OOBACHATh WX CMBICT, MOATBEPKAAThH
XapaKkTepHbIe XUMHIYECKUE CBOWCTBa BEIIEeCTB
COOTBCTCTBYIOIIMMU ISKCIICPUMCHTAMU W 3allMCAMU ypaBHCHI/Iﬁ
XUMUYECKUX PEaKIIHiA;

- yMeTh  YCTaHaBIWBATh  MPHHAUIKHOCTh  W3YYEHHBIX
HCOPraHUYCCKUX W OPraHn4eCKUX BCHICCTB K ONPCACICHHBIM
KJIaccaM U TPYIaM COEIWHEHUU, XapaKTepHU30BaTh UX COCTaB U
BaKHEHIIINE CBOWCTBA; OMPEAETATh BHUABI XUMHUYECKHX CBS3EH
(xoBasileHTHAs, WOHHAs, METaJUIM4YecKas, BOJOPOJHAS), THIIBI
KPUCTAJUTMYECKUX  PEIIETOK  BEIIECTB;  KIACCHU(UIIMPOBATH
XUMHYECKUE PEaKIuu;

- copMUpOBaTh MPEICTABICHUSI: O XUMHUICCKON COCTaBIIAIOMICH
CCTGCTBGHHOHaquOﬁ KapTUHbI MHpaA, POJIM XMMUHU B IIO3HAHHHU
SIBJICHUN TPHUPOJIBI, B (DOPMUPOBAHWU MEIIUICHUS M KYJIBTYPHI
JUYHOCTH, €€ (PYHKIHOHAIHFHOW TPaMOTHOCTH, HEOOXOAUMOU ISt
perieHus] MPaKTUYECKUX 3aJad W IKOJOTHIECKH O0OOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3JI0POBBIO U IPUPOJTHOH CpeJIe;

- YMeThb TPOBOJUTH pACUETHl IO XUMHUYECKHM (opMylaM |

YpaBHCHUAM XHUMHUYCCKHUX pealcum‘/'l C HCIIOJIB30BAaHNECM
(1)I/I3I/I‘ICCKI/IX BCJIIMYHH, XapaKTCPpU3YIOIIUX B€OICCTBA C
KOJIMYSCTBEHHOM CTOPOHBI: MaccChlI, o0BeMa (HOpMaJ'ILHI)Ie

YCJ'IOBI/IX) ra30B, KOTMYCCTBA BCOICCTBA, UCIIOJIB30BAaTh CUCTCMHBIC
XUMUYCCKUC 3HaHUA [JIA HNPUHATHUA peHIeHI/Iﬁ B KOHKPETHBIX
JKM3HCHHBIX CUTyallMdX, CBA3aHHBIX C BCIIECTBAMU U HX

MpPUMEHEHUEM
OK 02. Ucrnonp30BaTh B 0061acTH I€HHOCTH HAYYHOTO MTO3HAHUS: - YMETh IUTAHHPOBATH M BBIMOIHATH XUMHUYECKHH DKCIICPUMEHT
COBpPEMEHHBIE CPEICTBA TIOMCKA, - c(hOpMUPOBAHHOCTh MHUPOBO33peHUsl, | (IpeBpalllcHUus] OpPraHUYECKUX  BEUISCTB MPH  HArpeBaHHH,

aHallM3a U MHTEPIpPETaIH
nHpopMaIuu 1 HHPOPMAITHOHHBIC
TCXHOJIOTHUHN AJIs1 BBITIOJTHCHU S

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKNl W OOIIECTBEHHOW IMPAKTHUKH, OCHOBAHHOTO Ha
JMajore  KyJbTyp, CIOCOOCTBYIONIETO OCO3HaHHIO

MOJIyYeHUEe HTUICHAa U HU3YYCHHE €ro CBOWCTB, KaueCTBEHHbBIC
peakiud Ha albAETHIbl, KpaxMall, YKCYCHYIO KHCIIOTY;
JleHaTypaitus OeITKOB MPY HArpeBAaHUH, IIBETHHIE PEakiluu OEIKOB;
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3asa4 mpodecCuoHaIbHON
JCSATENbHOCTH

CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;
- COBEpPILICHCTBOBAHUE S3BIKOBOM M UUTATEIbCKOM
KyJIbTypbl KaK CpEICTBa B3aUMOJECHCTBHA MEXIY
JOBMH 1 TIO3HAHUS MUPA;

- OCO3HaHME IIEHHOCTH HAay4HOH JAeATelIbHOCTH,

TOTOBHOCTh OCYILECTBIIATh HPOCKTHYIO U
HCCIIIOBATENbCKYI0 AEATEIIbHOCTh MHIUBUIYaIbHO U
B IpyMIIE;

Oguanenne YHHBEpCaIbHbIMU Y4eOHBIMHA

NMO3HABATEIbHBIMH e CTBUSIMU:

B) padorta ¢ uHpopManmeii:

- BIIQJCTh HABBIKAMH TIOJIyYCHUS WH(POPMAIMUA U3
WCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSITEIEHO
OCYIIECTBIISITh TOWCK, AaHalHu3, CUCTEMATHU3alUI0 H
WHTEpIpeTauiio HHOOpMAUK pa3IHYHBIX BUAOB U
(hopM npencraBneHNS;

- CO37aBaTh TEKCTHI B PA3IUYHBIX (hopMaTax C ydeToM
Ha3HaYeHUs WHOOPMAIMU M IICJICBOW ayJAUTOPHH,
BBIOMpas ONTHUMAIBHYIO (OpMy TIpEJCTaBICHUS H
BH3YaJIH3aIlNN;

- OILICHUBATh JOCTOBEPHOCTD, JICTUTUMHOCTbD
WHPOpPMAIlMK, €€ COOTBETCTBHE NPABOBBHIM U
MOPaTbHO-3THIECKIM HOPMaM;

- HCHONB30BaTh CpeicTBa HWH(DOPMAIMOHHBIX |
KOMMYHUKAIIUOHHBIX TEXHOJOT U B peICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpTaHU3alMOHHBIX 33134 ¢ COOMIOACHINEM TPeOOBaHNM
OPTOHOMUKH, TEXHUKU 6630HaCHOCTI/I, TUTUCHHI,
pecypcocOepekeHns, NMPaBOBBIX W ATHYECKUX HOPM,
HOPM MH(POPMAIIMOHHON 0€30TTaCHOCTH;

- BJIaACTh HaBbIKaMU PACIIO3HABAHUA U 3allIUThI
nHpopMauy, HHGOPMAIIMOHHOW OE30MacHOCTH
JIUYHOCTH,

MIPOBOANTH PEAKIIUN MOHHOTO OOMEHA, OMPENENATh CPEAY BOIAHBIX
pacTBOpOB, KadeCTBCHHbIE PEaKUUU Ha cyiabdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTHOH aMMOHHS; pewars
SKCIIEpUMEHTaIbHBIC  3adadd 1Mo TemMaM "Metammel" u
"Hemeraiibl"') B COOTBETCTBHM C  MpPaBWIAMH  TEXHUKHU
0e30macHOCTH MpHU OOpAIIEHUH C BELIECTBAMH U JIAOOpaTOPHBIM
000pyZOBaHHEM; IPEACTABIATH  PE3YJbTaThl  XUMHUYECKOTO
9KCIepUMEHTa B (OpMe 3allUCH YpaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GOpMYIHPOBATH BEIBOABI HA OCHOBE 3THX PE3yJIbTATOB;
- YMETb aHAJIM3UPOBATh XUMUYECKYIO HH(OPMALHIO, OTy4aeMyt0
W3 pa3HBIX UCTOYHHKOB (CPEJCTB MacCOBOM WH(OpMAIMH, CETh
Wntepuer u apyrue);

- BJIAJIETh OCHOBHBIMHM METOAAMHU HAayYHOTO IO3HAHMS BEIUIECTB U
XUMHYECKUX SBIIEHUI (HAOMIOJeHNE, M3MEpEeHHe, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yYMETh NPOBOAWUTH pacyeTbl MO XUMHUYECKUM QopMylaM H
YPaBHEHHUSM  XHMHUYECKMX  pEaKIUid ¢  HCIOJb30BAHUEM
(¢u3MYecCKUX  BEJHMYHMH,  XapakTepU3YIOUIMX  BEIIECTBa  C
KOJINYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIC
YCIIOBHS1) TA30B, KOJMYECTBA BEIIECTBA; HCIIOIb30BATh CUCTEMHBIE
XUMHYECKHUE 3HAHWUA I TPUHATHS pEIIeHWH B KOHKPETHBIX
JKU3HEHHBIX CUTYyallUsAX, CBA3aHHBIX C BENIECTBAMM U UX
MIPUMEHEHUEM




OK 04. DddexTrBHO
B3aMMOJIEHCTBOBATEH U PabOTATh B
KOJUICKTHBE M KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSATENbHOCTU U
CaMOOIIPEAEIICHUIO;

-OBJIAJICHUE HAaBBIKAMH y4eOHO-HCCIEIOBATEIHCKOM,
MPOEKTHOM U COLIMAIIBHOU JI€ITEIbHOCTH;

OBJagenune YHUBEPCAJIbHBIMHA
KOMMYHHMKATUBHBIMHU J€HCTBUSIMH:

0) coBMecTHAasl AeATEeJIbLHOCTh:

- TOHMMaTh M  HCHOJIb30BaTh  MPEUMYULIECTBA
KOMAaH/IHOHM M WHAUBHUYaTbHON paOOTHL;

- TpPUHUMATh I€JIM COBMECTHOM JI€ATEIIbHOCTH,
OpraHu30BbIBATh U KOOPAUHUPOBATH JIEUCTBUS MO €€
JIOCTHIKEHMUIO: COCTaBIIAATH I1aH JICHUCTBUIA,
pacmpenesnsaTe poiad € y4YeTOM MHEHHMH YYaCTHHUKOB
00CyXIaTh Pe3yIbTaThl COBMECTHON PabOTHI;

- KOOPJMHHUPOBATh U BBINOJIHATH PA0OTy B YCIIOBHUSIX

peallbHOTO, BHUPTYAIBHOTO ¥  KOMOWHHPOBAHHOTO
B3aMOJCHUCTBHS,
- OCYI_[ICCTBJISITI) IIO3UTHUBHOC CTpaTeFI/I‘ICCKOG

MOBEJCHUE B PA3IUYHBIX CUTYyalUsX, IPOSBIATH
TBOPYECTBO M BOOOpaskeHUE, OBITH MHAIINATUBHBIM
OBianeHue YHHBepPCAJIbHBIMU PEryJISITHBHBIMU
JAeifiCTBUSAMMU:

I') MPUHSITHE CeOs1 M APYTUX JIIOIei:

- IpUHUMaTb MOTHUBBI U apryMEHTBI APYTUX H}Oﬂeﬁ
[IpU aHAJIU3€e PE3YIbTATOB JEATEIHHOCTH;

- MIPU3HABaTh CBOE MPaBO U MPABO JIPYTUX JIOAeH Ha
OIIIMOKH;

- pa3BUBAThH CIIOCOOHOCTH MIOHUMAThH MU C MO3UIIUN
JIPYTOro YeJI0BEKa;

- YMCETH IUIaHUPOBATH U BBINOJJHATH XUMHUYECKUH OKCIICPUMCHT
(npeBpailieHUs]  OpraHWYECKUX BEHICCTB MPH  HArpeBaHHH,
MONYyYCHUE 3TWJICHA W H3YYEHHE €ro CBOWCTB, KauyeCTBEHHBIC
peaknmuu Ha  albAETHABLI, Kpaxmaj, YKCYCHYK  KHCIIOTY,
JieHaTypalusi OSJIKOB MPU HATPEBAHUM, IIBETHBIC PEAKIIUU OCIIKOB;
MPOBOJIUTH PEAKIIMK HOHHOTO OOMEHA, OMPEENATh CPEAY BOTHBIX
pacTBOPOB, KadyeCTBEHHBIC peakmuu Ha Ccyinbdar-, kapOoHAT- H

XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHUS; pemarhb
SKCIIEpUMEHTaIbHBIE  33daud 1o TemMaM "Metamnsl" U
"Hemeramisl') B COOTBETCTBHHM C  IIpaBHJIAaMH  TEXHHKH

0e30macHOCTH MpH OOpalIeHUH C BEIIECTBAMH W JIA0OpAaTOPHBIM
00OpyZOBaHHEM; TPEACTABIATH  pE3YJAbTaTBl  XMMHUYECKOTO
9KCHEepUMEHTa B (OpME 3allUCH YPaBHEHHUH COOTBETCTBYIOILUX
peaxiuii 1 GOpMyIHPOBATH BRIBOABI HA OCHOBE ATHX PE3yJIbTATOB

OK 07. CoxeticTBOBaTH
COXPaHCHUIO OKPYKAIOIICH CpeJIbl,
pecypcocOepekeHUI0, IPUMEHSI T
3HaHUS 00 U3MEHEHHUH KIIUMaTa,
MPUHIUITEI OEPEKITHBOTO
MIPOU3BOACTBA, 3PPEKTUBHO

B o0Jy1acTH 3K0J10rHYE€CKOr0 BOCIIUTAHUS:

- chOpMHPOBAHHOCTh JKOJOTHYECKOH KYJIBTYPHI,
IIOHUMAaHUEC BIIMSIHU A COUAJIBHO-3KOHOMHNYCCKUX
MIPOLIECCOB HA COCTOSHUE MPHUPOJHOW M COLUAIBHOM
cpensl, OCO3HaHHUE TJ100aBHOTO XapakTepa
9KOJOTHYECKUX MPOOJIEM;

- chopMupoBaTH TpEACTABIEHU: O XUMHUYECKOH COCTABIIAIOIIEH
€CTECTBEHHOHAYYHOM KAapTUHBI MHpA, pOJIM XMMHHM B IO3HAHUU
SIBJICHUH TPHUPOJbI, B (DOPMUPOBAHWU MBIIUICHUS M KYJIBTYPhI
JUYHOCTH, €€ (PYHKUHOHAIBHOW IPaMOTHOCTH, HEOOXOIUMOHN ISt
pelIeHusl MPaKTHYECKUX 3a7ad W JKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO M PUPOAHOIL cpene;




JIECTBOBATh B UPE3BBIYANHBIX
CUTYyalUAX

- IUJIJAaHUPOBAaHME W OCYLIECTBJICHHE JEHCTBUH B
OKpY>Kalollle cpeAe Ha OCHOBE 3HAaHUA IIeNel
YCTOWYHBOI'O pa3BUTHSI YEJIOBEUECTBA;

aKTUBHOE HENpUSTUE JEUCTBUM, NPUHOCAILIUX BpEl
OKpY>Kalollen Cpeae;

- yMeHHEe TMPOTHO3WPOBATh  HEOJArONMpPHUATHHIC
SKOJIOTUYECKHUE  TOCIEACTBUS  MNPEANPUHUMAEMBIX
JEUCTBUM, IPEJOTBPALLATD UX;

- paclIMpeHHe OMbITa ACSITENBHOCTH HKOJIOTHYEeCKOU
HaINpaBJIEHHOCTH;

- OBJIaJICHUE HABBIKaMH Y4eOHO-UCCIIE0BATEIbCKOM,
MPOCKTHOM U COIUAILHON ACATSIbHOCTH,;

- yMeTh CcOOJIIOJaTh TpaBWIa DKOJOTWYECKH IeNecoo0pa3Horo
MOBEJCHUS B OBITY W TPYAOBOW [EATEIBHOCTH B LEIAX
COXPaHEHUS CBOETO 3[0POBbS U OKPY’KAIOIIEH MPUPOAHON Cpebl;
YUUTHIBATh OMAaCHOCTh BO3ACUCTBHS HAa JKUBBIE OPraHH3MEI
ONpEJeNCHHbIX  BELIECTB, MNOHUMAasg  CMBICT  MOKa3aTels
MpeaeIbHOM JOMyCTUMOM KOHIIEHTpaun




1.3. KonauyectBo 4acoB, OTBOAMMOE Ha OCBOCHHE MPOrpaMMbl Yy4eOHOM
JUCIHUIIIIMHbI

O06beM 00pa3oBaTeNbHOM Harpy3Ku o0yuaromierocss 72 yaca,
B TOM YHCIIE:

y4eOHBIX 3aHATHI 72 4acoB;

[IpomexyTounas atrectanus — 1udGepeHIupOBaHHBIN 3a4eT.
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJBbHOM JUCITATLIAHBI

2.1. O0beM AMCUMIIMHBI M BUAbI Y4e0HO# padoThI

Buj yueOHoii padoThl

Oovem 6 uacax

O0bem 00pa3oBaTeIbHOI POrpaMMbl JUCUMIIIUHBI 72
B T.Y.

OcHOBHOe coepkaHue 72
BT. Y.

TEOPETHUYECKOE O0yICHHE 36
MPAKTUYECKUE 3AHITHS 12
71abopaToOpHbIE 3aHATHS 24

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COieP:KaHue (coep:KaHue
NPHUKJIAJTHOTO MOTYJI)

B T. Y.:

TEeOopeTHIECKOe 00yIeHre

MNPAKTHUYCCKHUC 3aHATUA

J'Ia60paT0pHLIC 3aHATHA

KoHncyabTanumn

IIpomexyTounast arrecTanus (A depeHINPOBAHHBINH 3a4eT- 2 ceMecTp)
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2.2. TemaTu4eckuii JIAH U COJlep:KaHNe Y4eOHOM AN CUMIIIMHBI

HanMeHoBaHue Conep:xanue y4eOHOro MaTepuaJia (0CHOBHOE U MPO(ecCHOHATHHO-OPHEHTUPOBAHHOE), 1a00PATOPHBIE U OB 1eM 92CoB @DopMupyeMble
pa3aesioB U TeM NMPAKTHYeCKUe 3aHSATHS, TPUKJIATHOI MOAYJIb KOMIIeTEHIINH
1 2 3 4
OcHOBHOE coJiep:KaHue 64
Pazgen 1. OcHOBBI CTPOeHHUsI BelllecTBa — 4 4 4
Tema 1.1. OcCHOBHOe cofiep:kaHNe 4 OK 01
Crpoenune aTomMoB TeopeTuueckoe 00yueHue 2
XUMHYECKUX = >
CoBpeMeHHass MOJIENb CTpoeHus1 aroMa. CHMBOJIWYECKUAN SI3BIK XUMUW. XUMHUYCCKHA JJIEMEHT. DJICKTPOHHAs
feMeHTOB " KoH(urypanus aroma. Kiaccupukaius XUMHYECKUX 3JEMEHTOB (S-, p-, d-3eMeHThl). BajleHTHBIC 3JIEKTPOHBIL. )
pupoaa - BaneHTHOCTB. DNEKTpOHHAsI MPUPOAA XUMUYECKOM CBSI3H. DIEKTPOOTPULATENBHOCTh. BBl XUMUYECKOH CBSI3U
XHUMHIHECKOM CBASH (xoBajJeHTHAs, MOHHAs, METAIMYECKasl, BOAOPOJIHAs) U CIIOCOOBI €€ 00pa3oBaHus
IIpakTU4yecKkue 3aHATUS 2
No 1 Pemenne 3agaHnii Ha MUCIIONB30BAHNE XUMHUUECKON CUMBOJIMKN M Ha3BaHUI COETMHEHHI TI0 HOMEHKIAType
MEXIYHAPOIHOTO COI03a TEOPETUYECKON M MPUKIATHON XUMUU U TPUBHAIBHBIX HA3BaHHUM IS COCTaBIICHUSA
XUMHYECKUX (OpPMYNT IBYXaTOMHBIX COEIWHEHWH (OKCHUIOB, CyIb(WAOB, THAPUIOB H T.I.) U JPYTHX
HEOPraHWYEeCKUX COEJUHEHUM OTJEIbHBIX KJIaCCOB. 2
[IpakTuueckue 3amaHusi HA YCTAHOBJICHHE CBSI3HM MEXKIY CTPOCHHEM aTOMOB XHUMUYECKHUX ODJIIEMEHTOB W
MEPUOINYECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COCAMHEHUM B COOTBETCTBUU C MOJIOKEHUEM
Ileproamaeckor CHCTEMBI.
Tema 1.2. OCcHOBHOE coiep:KaHue 2 OK 01
Iepuoanueckuit IIpakTHYeckue 3aHATHSA 2 OK 02
3aKOH H Tabmmia Ne 2 Tlepuoanueckas cucteMa xumudeckux snemeHToB [[.1. MenneneeBa. ®usnueckuii cmbica [lepuoanueckoro
A-W. Menneneesa 3akoHa /.. MenzneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHI
MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUM C MOJIOKEHUEM XHUMHUECKOTO 31eMeHTa B [lepuoauueckoit
cucreme. MupoBo33peHueckoe 1 HayuyHoe 3Haduenue [lepuoanueckoro 3akona JI.11. Menneneesa. [Iporaossr J[. 1.
MenpneneeBa. OTKPBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB. 2
Peuienue nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha XapaKTEPU3ALUI0 XUMUUYECKUX 3JIEMEHTOB
«Mertannnueckue / HOMETATTHUCCKUE CBOWCTBA, 3JICKTPOOTPHUIIATEIBHOCTh XUMHYECKUX JIEMEHTOB B
COOTBETCTBHHU C UX JICKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B MEPUOJUIYECKON CHCTEME XUMUYECKUX PJIEMEHTOB
J.N. MenneneeBay
Paszpnen 2. Xumuveckue peakuuu — 10 10
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Tema 2.1. Tumbt OcHOBHOE coiepsKaHHe 6 OK 01
XUMUAYECKUX TeopeTuueckoe o0yuenmne 4
peakuuii Knaccudukauus v TUIBI XUMHUYECKUX PEAKIU C ydyacTHEM HeopraHudeckux BeuiecTB. CocTaBieHHE YpaBHEHHUN 4

peaxuuii coeIMHEeHus, Pa3IoKeHUs, 3aMeLIeHus, 0OOMEHa, B T.4. peaKLMii TOPEHUS, OKHUCIICHUSI-BOCCTAHOBIICHHS.

YpaBHEHHUS OKHUCIEHUs-BOoccTaHOBIeHNA. CTeneHs okuciaeHns. OKUCIUTENh U BOCCTaHOBUTENb. CocTaBieHne u

ypaBHHBAaHUE OKHCIHUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIMii METOJOM dJIEKTPOHHOTO OanaHca. OKHCIUTENbHO-

BOCCTaHOBHUTEJBbHbIE PEAKLUH B IPUPOJIE, TPOM3BOICTBEHHBIX MPOLIECCAX U KU3HEAEATEIIEHOCTH OPraHU3MOB

IpakTHyeckne 3aHATUSA 2

Ne 3 KonmnuecTBeHHBbIE OTHOLICHHS B XUMHUHM. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMHMHM M PacueThl IO

YpaBHEHHUSIM XMMHYECKHX peakiuil. Mosip Kak eJuHMIIa KOJM4YecTBa BemlecTBa. MossipHas Macca. 3aKOHBI

COXpaHEHHUs] MacChl M PHEPruu. 3aKoH ABOraapo. MomispHblii 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCThH 'a30B. 2

PacueTsl 110 ypaBHEHMSIM XHMHUYECKHX PEAKUMH C MCHOJIb30BAHHMEM MacChl, 00beMa (HOpPMalbHBIE YCIIOBHS)

ra3oB, KOJMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coiep:kaHHne OK 01
DIIEKTPOIUTHIECKA | Tegpernueckoe obydene OK 04
Jycconuanys u -
HOHHEIA O6MeH Teopus SMEKTPONUTHIECKOH MCCOLHALINH. WoHbl. DNeKTPOIANUTHI, HEINEKTPOIUTHL. Peakiun MOHHOTO 06MeHil.

CocraBneHne peakuuil HOHHOTO OOMEHA IIyTEM COCTABJIECHUS MX IOJIHBIX U COKPAILEHHBIX MOHHBIX YPAaBHEHWH. 2

KucnoTHO-0CHOBHBIE peakMy. 3aaHNs HA COCTABJICHHUE HOHHBIX PEaKIii

JlabopaTopHbIe 3aHATHS 2

Ne 1 JlaGopatophas pabota “THUIBI XUMHUYECKUX PEaKIni’”.

HccnenoBanue TUIOB (110 COCTaBY M KOIWYECTBY UCXOIHBIX M 00pa3yIOIINXCS BEIIECTB) U IPU3HAKOB )

XUMHUYECKUX peaknuid. [IpoBenenne peakunii HOHHOTO 0OMeHa, OTpeieNieHNe Cpelbl BOAHBIX PACTBOPOB.

3agaHus Ha COCTAaBJICHHE MOHHBIX PeaKIui
Paznen 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelecTB — 16 4 16
Tema 3.1. OcHOBHOE coepKaHue 4 OK 01
Knaccudukarmus, Teoperuueckoe o0yuenmne 2 OK 02
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HOMEHKJIaTypa 1
CTpOEHUE
HEOPraHUYECKHUX
BEIIECCTB

[Ipeamer Heopranmueckod xumuu. Kiiaccudukanust HeopraHMUecKux BemiecTB. [IpocThie U CIIOXKHBIE BEIIECTBA.
OCHOBHBIE KJTAacChl CIOKHBIX BEIIECTB (OKCHIBI, TUAPOKCUABI, KUCIOTHI, COJH). B3auMOCBsI3b HEOPraHMYECKHX
BeIIeCTB. ATperaTHble COCTOSTHUS BemiecTBa. Kpucrammuieckne n amopdHbIe BelecTBa. THITBI KPHUCTANTHIECKIX
peIeToK (aToMHas, MOJICKYJISIpHas, HOHHAsI, METAJUITMYecKas). 3aBUCUMOCTh (DU3UYECKUX CBOWMCTB BEIIECTBA OT
THTIA KPUCTAJUINYECKON pelIeTKH. 3aBUCUMOCTh XMMHUYECKOW aKTHBHOCTH BEIIECTB OT BUa XUMHUYECKOH CBSI3U U
TUIA KPUCTAUIMYECKOH pemeTku. [IpuunHbl MHOrooOpasus BEIecTB

HpaKTuquKne 3aHATUSA

Ne 4 HoMeHkJ1aTypa HEOPraHUYECKUX BEIIECTB: HA3BaHUE BEIECTBA UCXO/S M3 MX XUMUYECKOH (hOPMYJIbI WK
COCTaBJICHUE XUMUYECKON (hOPMYJIIBI UCXO/IA U3 Ha3BaHUs BemiecTBa 1o MexayHapoaHoi (MIOITAK) nim
TPUBUAJILHON HOMEHKJIATYPE.

Pemenne mpakTHueckmx 3aJaHWl M0 KiIaccH(PHWKAIMK, HOMEHKIAType ¢ XUMHYECKUM (QopMyiiaMm
HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB (yrapHbIM ra3, YIVIGKHCIBIA Ta3, aMMUakK, TallieHas HW3BECTb,
HeramieHass W3BeCTh, IMUTHhEBAasl COJa W JPYTWX): Ha3bIBaTh M COCTABJIATH (POPMYJIBl XUMHUYECKHUX BEIIECTB,
ONPENEINSTh IPUHAJIEKHOCTD K KJaccy.

Hcroununku xumuieckol napopmanuu (cpecTs MaccoBoit napopmaiuu, cetb MaTEepHeT U npyrue). [Touck
WHGOPMAIINK 10 Ha3BaHHUSIM, WICHTU(DHUKATOPAM, CTPYKTYPHBIM (hopMyJiaMm

Tema 3.2. dusnxo-
XUMHUYECKHE
CBOMCTBa
HEOPTraHUYECKHIX
BEIIECTB

OcHOBHOE coep:KaHue

TeopeTnueckoe 00yueHue

Meramel. O0mue pu3ndeckne 1 XUMHIEeCKHEe CBOMCTBA MeTau1oB. CITOCOORI TOTydeHUs. 3HAUCHUE METAJIOB
HEMETAJUIOB B MPHUPOJIC U JKU3HEICATESILHOCTH YeJ0BeKa U OpraHu3MoB. Koppo3us MEeTauioB: BUABI KOPPO3HH,
CHOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HH

Hemeramnpr. O0uiie gusnveckne U XUMHUYECKHAE CBOMCTBa HEMETAIUIOB. TUNMYHBIC CBOMCTBa HeMeTawioB [V—
VII rpynn. Knaccndukanus 1 HOMEHKIATypa COeTUHEHNI HeMeTatoB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B
MIPHUPOJIE

XuMHUECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX BEIIECTB (OKCHUIOB, THIPOKCHIOB, KUCIIOT, COJICH U
Ip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB MTPOCTHIX BEUIECTB, BOJOPOIHBIX COSTUHEHNH, BBICIIIMX OKCHJIOB U
THIPOKCHUIOB

HpaKTuquKne S3AHATHUHA

OK 01
OK 02
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No 5 CocraBneHne ypaBHEHHH XHUMHYECKHMX PEAKIHMHA C YJacTHEM IPOCThIX M CJIOXHBIX HEOPraHWYECKHX
BEIICCTB: METAJUIOB M HEMETAJUIOB; OKCHIOB METAJUIOB, HEMETAIJIOB U aM()OTEPHBIX 3JI€MEHTOB; HEOPTaHUUECKUX
KHCJIOT, OCHOBaHMH U aM(OTEPHBIX THAPOKCHIOB; HEOPTaHMYECKHUX COJIEH, XapaKTEepPHU3YIOIINX UX CBOHCTBA.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3alaHUM Ha CBOICTBA, COCTaB, IOJIyueHHE U Oe30macHoe
HCIIOJIb30BaHNE BAKHEMIIIMX HEOPTaHWYECKHUX BEIIECTB B OBITY M MPAKTHUECKOH IeATEIbHOCTH YeJIOBeKa

Tema 3.3.
Wnentnduxanms
HEOPraHUIECKHUX
BEILIECTB

OcHOBHOe coJiepKaHue

JlabopaTopHbIe 3aHATHS

Ne 2-3 JIabopatopHast paboTa «/neHTru(huKaIsI HEOPraHHYSCKUX BEIICCTBY.

PerieHne SKCIIEpUMEHTATBHBIX 33124 [0 XUMHIECKUM CBOMCTBAM METAIIOB M HEMETAIIIOB, 110 PACIIO3HABAHUIO H
MOJTYYCHUIO COCMHCHU I METAIIIOB U HEMETAJLIOB.

I/IIICHTI/I(bI/IKaHI/IH HCOPraHUYCCKUX BCIHICCTB C MCIIOJIB30BAHHUECM UX (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX CBOﬁCTB, XapaKTCPHbIX
Ka4eCTBEHHBIX peakimid. KauecTBeHHbIC peaknuu Ha cyiabdaT-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KAaTHOH
AMMOHHUSI

OK 01
OK 02
OK 04

Pa3znen 4. CTpoenue

M CBOMCTBA OpraHm4eCKux BemecTB — 28 u

28

Tema 4.1.
Knaccugukanus,
CTPOCHHUE U
HOMEHKJIATypa
OpraHNYECKUX
BEILICCTB

OcHOBHOe COACPKAHUEC

TeopeaneCRoe OﬁvquHe

[TosiBneHue u pa3BUTHE OPraHUYECKON XMMHUM Kak HayKu. [IpeaMer opranudeckoit XuMun. MecTo U 3HaueHHue
OpPraHNYECKON XHMHUU B CHCTEME ECTECTBCHHBIX HayK.

XUMHUYECKOe CTPOCHUE KaK IOPSOK COEIMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BajeHTHOCTH. OCHOBHBIE
TIOJIO’KEHHUSI TEOPUH XMMHYECKOTO CTPOEHHsI OpraHudeckux coeanHeHuit A.M. bytnepoBa. YriepoaHslil ckener
OpPraHWYECKONH MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOEHHUSA Mojekyl. M3omepus u
HU30MEPBI.

[onsitne o ¢yHKUMOHANBEHOW rpymme. Pamukan. TIpuHOMNBL KiacCHUKAIMKA OPTaHUYECKUX COCIMHEHHH.
MexxayHapoJHass HOMEHKJIAaTypa M NPUHLMIB HOMEHKJIATYphl OpraHudeckux coeanHeHuid. lloHsTHe 00
a30TCOAEPIKAIINX COCOUHEHMSX, OMOJIOTMYECKH AaKTHUBHBIX BellecTBax (yIieBoxax, jkupax, Oenkax u ap.),
BBICOKOMOJIEKYIISIPHBIX COSTMHEHMSIX (MOHOMEP, MOJIUMED, CTPYKTYPHOE 3BE€HO)

HpaKaneCKne 3aHATUSA

Ne 6 HowmeHknaTypa OpraHMYecKHX COEAMHEHHUI OTAENbHBIX KJIacCOB (HACHIIICHHbIE, HEHACHIIIEHHBIE U
apOMaTHUYECKHE YIJIEBOAOPOIBl, CHUPTHL, (EHONbI, aNbJeTHAbl, KETOHBI, KapOOHOBBIE KHCIOTHI M [p.)
CocraBiieHHE TONHBIX U COKpAIIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHWYECKHX BEILECTB OTACIBHBIX KIJIACCOB,
WCIIOJNIB3Ysl MX HA3BaHHS IO CHCTEMAaTHYECKOM M TPUBHAIBLHOW HOMEHKIJIAType (I3TWIIEH, alleTHJIeH, TNIULEPHH,
¢denoun, hopmanbaerul, ykCycHasi Kuciora, IIMuuH). PacueTs! npocreiimeit popMybl OpraHud4ecKord MOJIEKYJIbI,

HCXOJIS U3 DJICMEHTHOTO cocTana (B %)

OK 01
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Tema 4.2. CBoiicTBa
OpPTaHHYECKUX
COEUHEHUN

OcHOBHOe COACPKAHUC

14

TeopeaneCKoe oﬁv‘lelme

DU3NKO-XUMHUYECKUE CBOWCTBA OPTaHUYECKUX COCAMHECHUN OTJICIbHBIX KIacCOB (OCOOCHHOCTH KJIACCU(UKAIIUU
¥ HOMEHKJIATYPbI BHYTPH Kjlacca; TOMOJIOTHYCCKHUI psaa u oOiias Gopmyna; uoMepusi; GU3NUECKUE CBOMCTBA;
XUMUYICCKHE CBOMCTBA; CIIOCOOBI TTOJTYICHHS ):

— TIpeAeNbHbIC YIIIEBOAOPOIbI (aKaHbl U IMKIOANKAHKI). | OpeHre MeTaHa KakK OJUH M3 OCHOBHBIX UCTOYHHUKOB
TeIUIa B TIPOMBIIIIEHHOCTH W ObiTy. CBOWCTBAa NPHUPOMHBIX YIJIEBOIOPONOB, HAXOXKIEHHE B MPUPOJE U
MIPUMEHEHUE AJIKAHOB;

— HETIpellebHBIC (AJIKCHBI, aIKUHBI W AJKAJUCHBI) U apOMaTHUYECKUE YIJICBOJIOPObL. ['OopeHue aneTuiieHa Kak
HMCTOYHHK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJISl CBAPKH M PE3KH METAIIJIOB

— KHCTIOPOACOAEPIKAITIE COSTUHEHUS (CITUPTHI B (PEHOIIBI, KAPOOHOBBIE KUCIOTHI B 3(DHUPHI, aTbICTUIBI U KETOHEI,
JKUPBI, yriaeBonsl). IlpakThdyeckoe MPUMEHEHUE OSTUJICHIVIMKOJS, THlepuHa, ¢eHona. [IpumeHeHue
(dbopManbpreruaa, alneTanbIeruaa, YKCyCHOW KHCIOThL. Mblia Kak COJNH BBICIIMX KapOOHOBBIX KHCIOT. Motomue
CBOMCTBA MbBIJIa

— a30Tco/epIKalfe COoenuHEHHWs (aMUHBI M aMHHOKHWCIOTHI, Oeiku). BpICOKOMONEKyNIsSpHBIE COEAMHEHUS
(cuHTETMUECKHME M OHMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIMMEp, CTPYKTypHOe 3BeHO. [lommmepusanus
9THJIEHA KaK OCHOBHOE HallpaBJIEHUE €T0 UCIIOJIb30BaHUS.

I'eHeTHyecKas CBsI3b MEXKY KJacCaMH OPraHUYECKUX COCIMHECHUI

JlaGopaTopHble 3aHATHSA

No 4-5 CpoiicTBa OpraHMYeCKWX COEIWHEHWH OTIENbHBIX KIaccoB (TpUBHAIBbHAS M MEXAyHapOIHas
HOMEHKJIaTypa, XHMHYECKHE CBOMCTBA, CINOCOOBI TMOJYYEHHUs): MpenelbHble (alKaHbl W IUKJIOAJKAHBI),
HeTpenenbHble (aJIKeHbl, AJKUHBl M aJKaJdeHbl) M apoMaTU4eCKUe YIJIEBOAOPOIbI, CIUPTHL U (EHOIIH,
KapOOHOBBIE KHCIOTHI M 3(UPHI, aJbJETUABl U KETOHBI, aMHUHBI M aMHMHOKHCIOTHI, BBICOKOMOJICKYJISIPHBIC
COEMHEHHUA. 3a/laHusl Ha COCTABJICHNE YPAaBHEHUN XUMHUECKUX PEaKLUi C y4acTHEM OPraHWYEeCKHX BEILECTB Ha
OCHOBAaHMH HUX COCTaBA U CTPOEHUS

Ne 6 CocraBneHne cxeM peakiuii (B TOM 4YHCIE€ M0 TPENJIOXKEHHBIM IIeTI0OYKaM IpeBpalleHui),
XapaKTepH3YIOMMUX XHUMHYECKHE CBOMCTBA OPraHWMYECKHX COCAWHCHHWH OTIENBHBIX KJIacCOB, CIIOCOOBI HX
MOJYyYEeHUs] U Ha3BaHHE OPraHUYECKUX COCIMHEHUM IO TPUBHUAIBHOW WIIM MEXAYHAPOIHOM CHUCTEMATHYECKOMN
HOMEHKJIaType.

Peunienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHMl Ha CBOMCTBA OPraHUYECKUX COCIUHEHUH
OTJCIIHHBIX KJIACCOB

Ne 7 Jlaboparopnas pabdora “IIpeBpaienns OpraHMYeCKHX BEUIECTB PH HArpeBaHUK'".
[TomyueHne >ThieHa W W3y4YEHHE €ro CBOWCTB. MOJETMPOBAaHHWE MOJEKYJ] M XMMHUYECKHX MpEBpAIlCHU Ha
HpHMepe dTaHa, STHICHA, alleTHICHA H JIp.

OK 01
OK 02
OK 04
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Tema 4.3. OcHOBHOE coiepsKaHue OK 01
Unentuduxanus TeopeTruueckoe o0yuenmne OK 02
OpPTraHUYECKUX OK 04
BEIIECTB, HX Buooprannyeckue coemuHenus. l[IpuMeHeHne u Ouoyorudeckas posib yrieBofoB. OKHUCIIEHUE YITICBOJIOB —
N — WCTOYHHUK DHEPTHH JKUBBIX OpraHn3MoB. O0macTv MpUMeHEeHHsT aMUHOKHCIOT. [IpeBparnienus OenkoB MUy B
NpHMeHeHH e B oprannsme. buonormueckue ynkiun 6enkon. bruonornyeckue GyHKIMH XUPOB. Poibs oprannyeckoil XUMUH B
GLITOBOI I peneHny npobJieM MUIIEBOH 6e30acCHOCTH
IPOM3BOJCTBEHHOH | PO/Ib OPraHMYECKOH XHMMH B PELICHHH mpo0JieM 3HEPreTUYecKoil O0e30MacHOCTH, B Pa3BUTHU MEIUIIUHBL,
JeATeNbHOCTH CO3/IaHWU HOBBIX MaTepHAIIOB, HOBBIX HICTOYHHUKOB YHEPTHUH (aJIbTepHATHBHBIE NICTOYHUKH dHeprun). OmacHOCTb
YenoBeKa BO3JICHCTBHSI HA >KMBBIC OPTaHU3MBI OPTaHUYECKHUX BEMIECTB OTAEIBHBIX KJIACCOB (YTIIEBOMOPOIIBI, CITHUPTHI,

(heHOJIBI, XJIOPOPraHUYECKUE MPOU3BOAHBIC, ANBIACTUABI U JIP.), CMBICI TOKa3aTeis MPEISIbHO JO0MYyCTUMOM

KOHIICHTPAIIHH

JlaGopaTopHble 3aHATHSA

Ne 8-9 JIaboparopHas pabora: “VneHTudUKaUsS OpraHnIeCKUX COSTUHEHUIN OTISIBHBIX KITacCOB”

WNnentudukanys OpraHu4eCKUX COCIMHEHHM OTICNIBHBIX KJIAcCOB (Ha NpUMEpE albJeruoB, Kpaxmalia,

YKCYCHON KHCIIOTHI, OCTKOB M T.II.) C WCIOJB30BaHUEM HX (DU3MKO-XMMHUYECKHUX CBOWCTB M XapaKTEPHBIX

KaueCTBeHHBIX peaknui. JleHarypanus Oenmka mpu HarpeBaHuu. L[BeTHble peakium OenkoB. Bo3HWKHOBeHHE

AHATUTHYECKOTO CHUTHANIA C TOYKU 3PCHUS XUMUYECKUX IPOIECCOB MPH MPOTEKAHWH KAYeCTBCHHOW PEaKIInu,

MTO3BOJISIONICH HICHTU(DUIIMPOBATH MPEIOKEHHBIC OPTaHUYECKHUE BEIIECTBA
Paznen S. Kunernueckue u TepMOAUHAMHYECKHE 3AaKOHOMEPHOCTH POTEKAHUSI XUMUYECKHX peakluil - 6 4
Tema 5.1. Cxopocts | OcHOBHOE coep:KaHHe OK 01
XUMHYECKUX TeopeTnueckoe o0yuenne OK 02
DEAKIIH. CKOpOCTh pEaKIy, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPUPOILI PEATHPYIONTUX BEIIECTB, KOHIICHTPAITUN
Xunmueckoe pearupyronmx BENIECTB, TEMIIEpaTypbl M IUIOMAJAW PEAKIIMOHHOW TOBEPXHOCTH. TemoBble 3PQEeKThI
PaBHOBCCHE XUMHYECKUX PEaKIHid. DK30- ¥ SHAOTEPMUUYECKHUE, PEAKIIHH.

OO6paTuMOCTh peakuuid. XWMHYECKOE PaBHOBECHME W €ro CMEUIeHHWE IOJ JACWCTBHEM pPa3NUYHBIX (aKTOpPOB

(KOHIIEHTpalUg PEareHTOB WM MPOIYKTOB PEAKIUMH, NaBlICHHE, TEeMIEparypa) Uil CO3JaHUS ONTUMAaIbHBIX

YCIOBHI MPOTEKaHU XUMHYecKnuX nporteccos. Ilpunmui Jle IlaTenne

JlaGopaTopHble 3aHATHS OK 01

OK 02

Ne 10-11 Pemrenme mpaKTHKO-OPMEHTHPOBAHHBIX 3alaHUN Ha aHamu3 (PaKkTOpOB, BIUAIOMNX HAa HW3MCHCHHE
CKOpOCTH XUMHYECKON pcakuuu, B T.4. C HO3HHI/Iﬁ 3KOJIOTHYCCKU uenecoo6pa3Horo IIOBCACHUA B 6I)ITy u
TPYIOBOH NEATEIBLHOCTH B LIENSAX COXPAHEHHSI CBOETO 3I0POBbS U OKPY>KAIOIIEH MPUPOTHOU CPEAbL.

Pemierne mpakTHKO-OPHEHTUPOBAHHBIX 3aMaHWii Ha mpuMeHeHHe mnpuHimna Jle-lllatenpe aisi HaXOXJICHHUS
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HalpaBJICHUA CMCUICHHSA PAaBHOBECHUA XHUMHYCCKOU pC€aknn MU aHajlIn3 Q)aKTOpOB, BIIMAIOIIUX Ha CMCHICHUC
XHUMHUYCCKOI'O PaBHOBCCHUA

Paznen 6. PacTBopbI

—44q

Tema 6.1. OcHOBHOe coepKaHue OK 01
Tousitue o Teoperuueckoe odydeHne OK 02
pacTBopax - OK 07
PactBopenme kak ¢u3uKO-xuMuUdecKkud mporiecc. PactBopel.  CrmocoObI  MPUTOTOBJICHUS  PacTBOPOB.
PactBopuMocTs. MaccoBast nons pacTBOpeHHoOro BemiecTBa. CMBICT TOKazaTensl MpelelbHO JIOIMyCTUMOMN
KOHIICHTPAIIMH U €0 UCIIOF30BAaHUE B OIICHKE DKOJIOTHYECKOW Oe30I11acHOCTH.
[IpaBuna 3KOIOTHYECKH IeIeCO00pa3HOTO TIOBEJCHNS B OBITY M TPYAOBOH JEATEIHHOCTH B LENSIX COXPAHEHUS
CBOETO 37I0POBbSI W OKpYXKalollled NPUPOAHON Cpelbl; OMAaCHOCTh BO3JEHCTBUS HA JKUBBIE OPIaHU3MBI
OTIpE/IECTICHHBIX BEIIECTB.
Pemenne mpaKTHKO-OPHEHTHPOBAHHBIX PACUYETHHIX 3aJaHW HA pPacTBOPBL, HCIOJb3yeMble B OBITOBOW U
MIPOM3BOACTBEHHOM NESITEILHOCTH YEIOBEKa
Tema 6.2. OCHOBHOE cO/lep:KaHue OK 01
Hccnenosanue OK 02
s JlabopaTopHbIe 3aHATHS
CBOICTB pacTBOPOB OK 04
Ne 12 Jlabopatopnas pabota «IIpuroroBienne pacTBOpoB».
[IpuroroBnenne pacTBOPOB 3agaHHON (MaccoBOil, %) KOHIEHTpaluu (C NPaKTUKO-OPHEHTHPOBAHHBIMU
BOIIPOCAMHM) U OTpeiesieHNe Cpelbl BOAHBIX PACTBOPOB.
Penenue 3ajjau Ha IPUTOTOBJIEHHE PACTBOPOB
IIpodeccnonaibLHO-OpHMEHTHPOBAHHOE COlepkaHue (cofep:KaHie MPUKIATHOTO MOXYJISI)
Pa3nen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM AeATEJILHOCTH YeJioBeKa — 6 4 OK 01
OK 02
Tema 7.1. Xumusi B | OcnoBHOe cogepikanue OK 04
OBITY 1
. |TeopeTnueckoe 00yyeHue OK 07
MTPOU3BOICTBEHHOM — = =
eSTeNbHOCTH Hogeitmme nocTmkeHHsT XUMHYECKONM HAyKHM M XHMHYECKOW TEeXHOJOrHH. Poip xummum B oOecmedeHUH
YelIoBeKa 9KOJIOTUYECKON, SHEPreTUYECKON U MHUIIEBON 0€301MacHOCTH, pa3BUTHH MeIuIUHbI. [IpaBuia novcka u aHanmusa

XUMHYECKOW WHGOpPMAIMKM U3 Pa3IMYHBIX MCTOYHUKOB (HaydHas W ydeOHO-HAy4YHas JIUTEpaTypa, CpPelCTBa
MaccoBoM uHdopmalmu, cetb MIHTEpHET)

[Tonck w aHanMM3 KEMCOB O TPUMEHEHWH XWMHUYECKHX BEIIECTB M TEXHOJOTHH C yYeToM OymyIie
npoeCcCHOHAILHON JIESTETbHOCTH 10 TeMaM: Ba)KHEWIIHE CTPOUTEIbHBIE MaTepUallbl, KOHCTPYKIIMOHHBIC
MaTepHalbl, KpackKu, CTEKII0, KepaMuKa, MaTEPHUAJIbl JUIsl SJEKTPOHUKH, HAHOMAaTepUasbl, TEKCTUIbHBIC BOJIOKHA,
WMCTOYHHKH SHEPTUH, OpTaHHIECKNE M MUHEPaJIbHbIE YI0OpEHNs, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XHMUSI.
3anmra: [IpencraBieHne pe3yIbTaToB PEUICHUs KeicoB B (hopMe MUHH-JIOKIIAA C IPE3CHTAIIMEH
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IIpoMe:kyTouHAas aTTecTalusl MO AucHuILUInHe (TuddepeHIIUPOBAHHBIN 3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJIN3ALIMU IPOTPAMMBbI OBILIEOBPA3OBATEJILHOI
JUCLUIINHBI

3.1 MaTtepuajibHO-TeXHUYECKOe o0ecnevyeHre JUCHMIITHHbI

Jns peanuzanuu nporpaMMmbl AUCHMILTHHBL «XUMHSD» HMeEeTCs y4eOHbIH KaOUHeT
€CTECTBEHHO-HAYYHBIX JUCLIUILINH.

O0opynoBanue y4yeOHOro kadmHera: paboyee MeECTO NpenojaBaTess, MOcaJ0yuHbIe
MeCTa M0 KOJIWYECTBY OOYYAIOIIUXCS, JOCKa MeloBast, IIAKaThl, pa3JaTOYHbId MaTepuai B BHIIE
CXeM U PHUCYHKOB IS BBITIOJHEHUS JIAOOPATOPHBIX M MPAKTUYECKUX PAOOT; HACTEHHBIN mmKad
cyurmibHbiii HIC-80-01 CIIY, akBamuctumuiarop anextpudeckuit J[9-UT3 MO, Becbl 31€KTpOHHBIE
HL-200, Becst mabopatopasie Scout — Pro, Becet BCM-20, rupu o6miero Haznauenuss HI'-10 mr-100 r,
Oans BojsgHAs JabopaTopHas, ITATHB JTA00PATOPHBIN ¢ HA0OPOM JIAIIOK, DJIEKTPpUUYECKas MEJIbHUIIA, TI€Yb
MmydenbHas, crakaHuyuk ans B3BemuBanua CB 24/10M, mkad BBITSDKHOHW, MHKPOIIPOLECCOPHBIM
m3MepuTens KoHmeHTpanuu HuTpatoB MUKOH-2, pedpakromerp UWUPD-454 B2M, pH-metp-
MuuBoNbTMETp pH-410 (6a30BHIif), KanenpHUIA ¢ MTPOOKOH 2-2,5, konba MepHas 1-250-2, rpymra Nel

JJIA ITMIICTOK.

TexHnuyeckue cpeacTBa O0yYeHHsI: MEPEHOCHOW HOYTOYK C JIMIIEH3UOHHBIM POTPAMMHBIM
obecneuennem HP 2.4 QHZ, npoekTop, mepeHOCHOH 3KkpaH ayIHOBU3yaIbHbIE CPEACTBA — CXEMBI U
PUCYHKH K JIEKIIUSIM B BUJI€ CJIAH0OB U 3JIEKTPOHHBIX ITPE3CHTALIAMN.

JIMeH3noHHOe MPOorpaMMHoe odecrnevyeHmne

1) «P7-Odmucy». Horosop Ne [13-1K-033 o1 21.12.2022 1. ¢ OO0 «ConsipucTexnonomkucy, r. CapaTos (c
01.01.2023, 6eccpouHo).

2) KasperskyEndpointSecurity (aHTHBHpYCHOE ITpOrpaMMHOE 00ecIieueHHe).

CyOnuuen3nonuslit norosop Ne 6-887/2024/KCII-170 ot 06.12.2024r.

Cpoxk geiictBus gorosopa: 01.01.2025r.-31.12.20251

3.2. UnpopmannoHHoe oOecnedyeHre peajn3alui NporpaMmMbl

3.2.1. OcHOBHbIE HCTOYHUKH

INabpuensn, O. C. Xumus : 10-ii kiace : 6a30Bbii ypoBeHs : yuebnuk / O. C. 'abpuensH,
N. I'. Octpoymos, C. A. CrankoB. — 7-e u3a., crep. — Mocksa : [Ipocsemenue, 2025. — 128
c. — ISBN 978-5-09-120190-1. — Texcr : anexTpoHHbIi // JlaHb : 37I€eKTPOHHO-OUOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/473033

I'abpuensn, O. C. Xumus : 11-i knacc : 6a30Bb1ii ypoBeHsb : yueOnuk / O. C. ['aGpuenss,
N. T'. Octpoymos, C. A. CnagkoB. — 7-e uzn., crep. — Mocksa : [Ipocsemienue, 2025. — 127
c. — ISBN 978-5-09-120191-8. — Tekcr : 31eKTpoHHBIH // JIaHb : 3IeKTpOHHO-OMOINOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/497801

Pymsutuc, I E. Xumusa : OazoBblii ypoBeHb : yuebuuk / I'. E. Pymsutuc, @. I.
®denpaman. — 2-e usm., crep. — Mocksa : [Ipocsemenue, 2025. — 336 ¢. — ISBN 978-5-09-

121347-8. — Tekct : anexTponHbld // JlaHb : 3nekTpoHHO-OMOMMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/473036

Panenkuit, A. M. Xumust : 6a30BbIif ypOBEHbB : TPEHUPOBOYHBIE M MPOBEPOYHBIE PAOOTHI :
yaeOHoe mocobue / A. M. Papeukwuii. — 2-e usn., crep. — Mockaa : [IpocBemenue, 2025. — 79
c. — ISBN 978-5-09-121348-5. — Tekcr : 31eKTpoHHbIH // JIaHb : 31eKTpOHHO-OMOINOTeYHAS
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https://e.lanbook.com/book/473033
https://e.lanbook.com/book/497801
https://e.lanbook.com/book/473036

cucrema. — URL: https://e.lanbook.com/book/473054

3.2.2. JlonoJiIHUTEIbHbIE HCTOYHUKH

1. JaBbimoB B.H., Texnuka 6e30macHOCTH mpu paboTax Mo XUMUU: ydeOHOe mocodue —
CII6; M.: CATA ®OPVYM, 2012. - 112 c.

2. Apremenko A.M. Opranudeckas Xumusi: YueO.Uisi CTYJIEHTOB CpeIHUX cren. Yueo.
3aBefieHUN. 2-¢ u3., ucnp. — M.: Beicur.ik., 2000. — 536 c.

3. T'abpuensa O.C. IlpaktukyMm 1o oOIIeii HEOPraHWYECKOW W OPTaHUYSCKOW XUMUU:
yuae6.nmocodbue s crya. Cpen. [Ipod.yued.3aBenennii — M.: M3garenbCkuii EHTP «AKaaeMusy»,
2007.—-256 c.

4. TI'panxoBa A.JO. Xumms: 11 xi.: Merog.mocobue mns yuurens — M.: OOO
«3narenscTtBO AcTpenby, 2002. — 158 c.

3.2.3. UnTepHeT-pecypcesbl

1. DnextponHas Bepcus razersl "Xumus" http://him.1september.ru/

2. DnextponHbIi )xypHan « AJIXUMUK» http://www.alhimik.ru/

3. Xumusi. O6pa3oBaTeNbHBINA CAalT JJIs MKOJLHUKOB M CTYJeHTOB http://hemi.wallst.ru/

4. «DIEKTPOHHOE CTPOEHUE aToMay — MpuiiokeHne https:/www.xumuk.ru/esa/
5. CepBuc «Ilouck HEOpraHUYECKUX peaKLUii»
https://www.xumuk.ru/inorganic_reactions/search/
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https://e.lanbook.com/book/473054
http://him.1september.ru/
http://www.alhimik.ru/
http://hemi.wallst.ru/
https://www.xumuk.ru/esa/
https://www.google.com/url?q=http://www.xumuk.ru/esa/&sa=D&source=editors&ust=1743180158372985&usg=AOvVaw2NIHfdQcZKAfBjo_kAQfZU
https://www.google.com/url?q=http://www.xumuk.ru/inorganic_reactions/search.php&sa=D&source=editors&ust=1743180158373208&usg=AOvVaw35zZTEQGXWtROvnGq1he8D
https://www.xumuk.ru/inorganic_reactions/search/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIHIEOBPA3OBATEJIbBHOU AUCHUIIJINHBI

KoHTposib M omeHKa pe3yJbTaTOB OCBOCHHS 00II€00pa30BaTeNbHON TUCIUILIMHBI

PacKpbIBAIOTCS Yepe3 JUCIUILIMHAPHBIE PE3yNbTaThl, HalpaBlIeHHbIe Ha (popMHUpoBaHUE OOIIUX

n HpO(i)CCCI/IOHaJ'IBHBIX KOMHeTeHHI/Iﬁ 110 pasacjiaM U TCMaM COACPIKAHUS y‘IC6HOFO MarTepuaJia.

Oomasi/npodeccnoHanbHast
KOMIIeTEHIINSA

Pazgen/Tema

Metoasbl 4 GOPMBI KOHTPOJISA

OK 01. Bei6upats cioco0sI
peleHus 3agay

P1, Temsr 1.1, 1.2.
P2, Temr 2.1,2.2

TectupoBanue
VYcerHBIM onpoc

PO ECCHOHATTEHOM P 3, Tema 3.1-3.3 XUMUYECKUN TUKTAHT
JIeATEeIIbHOCTH IPUMEHUTEIBHO K P4, Tema4.1-4.3 NupuBuayanbHas caMOCTOSATENbHAS
pa3JInYHBIM KOHTEKCTaM PS5, Tema 5.1 pabora
P 6, Tema 6.1 [Ipencrarienne pe3ynbTaToB
P 7, Tema 7.1 MPaKTHYECKUX U JIA0OPATOPHBIX PaboT
BrinmonHenue 3aganuii Ha
g depeHIUpOBaHHOM 3a4eTe.
OK 02. Ucnonb3oBaTh P 1, Temsr 1.2. TectupoBanue

COBpEMEHHBIE CPEJICTBA ITOHCKa,
aHaJu3a U MHTEpIpeTaun
nH(popMaIum, u
HHPOPMAITMOHHBIE TEXHOJIOTHU
JUIs1 BBITIOJTHEHUS 3a1a4

P2, Temm 2.1, 2.2
P 3, Tema 3.1-3.3
P4, Tema4.2-4.3
P 5, Tema 5.1-5.2
P 6, Tema 6.1-6.2

YcTHbIN onpoc

XUMHYECKUM JTUKTAHT
WNunuBuyanbHast caMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3ynbTaToB

PO ECCHOHATTEHOM P 7, Tema 7.1 MIPaKTUYIECKUX U JJA0OpaTOPHBIX paboT
JIESITEIIbHOCTH BrimonHnenue 3aganuil Ha
g depeHIUpOBaHHOM 3a4eTe.
OK 04. DddexruBHO P2, Temsr 2.2 TectupoBanme
B3auMO/IciicTBOBaTh U paborath B | P 3, Tema 3.3 VYerHbIi ompoc
KOJUIEKTUBE U KOMaHJIE P4, Tema4.2-4.3 XUMHYECKUHN TUKTAHT
P 6, Tema 6.2 NuauBuayanbHas caMOCTOSATENbHAS
P7, Tema 7.1 pabora
[IpencraBnenue pe3ynbTaToB
MPaKTHYECKUX U JIA0OPATOPHBIX PadoT
BrinonHenue 3a1auuii Ha
g hepeHITupoOBaHHOM 3a4eTe.
OK 07. ConencTBOBaTH P 6, Temnl 6.1. TectupoBanue
COXPaHEHUIO OKPYXKarolei P 7, Tema 7.1 VYerHbIit onpoc

Cpelibl, pecypcocOepexeH o,
MPUMEHSTh 3HaHUs 00 N3MEHEHUHT
KJIMMaTa, MPUHIIAIIE]
OepeKIMBOTO MPOU3BO/ICTBA,

3¢ (heKTUBHO NIeHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIHAX

XUMHYECKUHN TUKTAHT
WuauBumyansHas caMOCTOSATEIbHAS
pabora

[IpencraBienue pe3ynbTaToB
MPaKTHUYECKUX U JJADOPATOPHEIX padoT
BrinonHenue 3agadui Ha

i depeHIUpOBaHHOM 3a4eTe.
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