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1. ObLIASA XAPAKTEPUCTHKA PABOUYEM ITPOI'PAMMbI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «XUMMUS»

1.1. Mecro MCHMIUIMHBI B  CTPYKTYpe  OCHOBHOH  Npo(ecCHOHAJIBLHOM
o0pa3oBaTeJIbHOM MPOTrPaMMbI

OOmeoOpa3oBarenbHas  AUCUUIUIMHA  «XUMHS»  SBISAETCS  00s3aTENBHOW  YacCThIO
0011e00pa3oBaTeIbHOrO IMKIIa 00pa3zoBaTeabHON mporpammbl B cooTBeTcTBHM ¢ PI'OC CIIO mo
cnennansHocty 09.02.11 Pa3zpaboTka u ynpasieHne IpOrpaMMHBIM 00ECTIEYCHHUEM.

1.2. lean n nu1aHupyemble pe3yabTAThl OCBOCHUS JUCHHUIINHBI

1.2.1. Heap ¥ 332494 JUCHMILJINHDBI

Copneprkanue mporpamMmbl 001e00pa3oBaTeIbHON JAUCHUILTHHB «XUMHsD» HAIlpPaBlIeHO Ha
JOCTH)KEHUE CIETYIOINX HeJIei:

— (QopMHpoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHMH Kak BakHEHIedl cocTaBistome
€CTeCTBEHHO-HAYYHOW KapTHHbl MHpPA, B OCHOBE KOTOpPOM JIeXKaT KIIOYEBbIE IOHSTHUS,
(dyHIaMEHTaJIbHbIE 3aKOHbl M TEOPUU XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOECHHE U IOHUMaHHUE
CYIIIHOCTH JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOT0 XapaKkTepa, 03HAKOMIIEHHE C UCTOpPHUEN UX
Pa3BUTHUS U CTAHOBJICHUS;

— (GopMUpOBaHHME U PA3BUTHUE IMPEACTABICHUN O HayYHBIX METOJAX IO3HAHMUS BELIECTB U
XMMHUYECKHX pPEaKLUH, HEOOXOIUMBIX JUIsl NMPHOOPETEHHs YMEHUH OpPHEHTUPOBATbCS B MHUPE
BEILIECTB U XMMHUECKUX SIBIIEHUN, UMEIOIIUX MECTO B IPUPOAE, B MPAKTUUECKON U MOBCEIHEBHOMN
KHU3HH,

— pa3BUTHME YMEHMH M CIOCOOOB JEATEIbHOCTH, CBA3aHHBIX C HaOJIOJEHUEM H
OOBSICHEHHEM XHMHYECKOTO SKCIIEPUMEHTa, COOJIOJCHUEM TpaBWJI 0e30MacHOro oOpameHus ¢
BEIIIECTBAMH.

3agayu AMCHMILIMHBI:

1) chopMupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAaHHS XMMHYECKHUX IMPOIECCOB H
SABJICHUM B OKpYXKalOIEH Cpele, a TAaKKe HX CBA3b C LEIOCTHOM HAaydyHOM KAPTUHOM MuUpa H
JPYTMMH €CTECTBEHHBIMU HayKaMH;

2) pa3BUTh yMEHHS COCTaBJIATH (POPMYJIBI HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB,
YPaBHEHMsS] XMMHUYECKMX pEaKIHUH, OOBACHATH HUX CMBICI, HHTEPIPETUPOBATh PE3YIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmHpoBaTh HAaBBIKM MPOBEICHUS MPOCTEHIINX XHMHUYECKUX OSKCIEPUMEHTATbHBIX
UCCJIEIOBAaHUM ¢ COOJIIO/IEHNEM MpaBUi 0€30IacHOr0 OOpaIeHHs ¢ BEIIECTBAMU U J1JAOOPaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHS HAXOJUTh, aHAJTM3UPOBATh U UCIIOJIL30BaTh HHPOPMAIIMIO XUMUYECKOTO
XapakTepa W3 pa3iMyHbBIX HH()OPMAIIMOHHBIX HMCTOYHUKOB, BKJIIOYas Y4YeOHYIO JIUTEpaTypy,
HayyHble MyOJIMKallUU U UHTEPHET-PECYPCHI;

5) chpopmMupoBaTe yMeHHS TPOTHO3MPOBATh TIOCIEACTBUS CBOCH JEATENBHOCTH U
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX IPOLIECCOB, YUUTHIBAsi BO3MOKHBIE
IKOJIOTMUECKNE U COLMANIbHBIE BO3IEHCTBHUS;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JIOCTHKCHUN XUMHUYECKON HAYKH M TEXHOJIOTHIA
JUI Pa3BUTUS COLMAIbHOM M MPOM3BOJCTBEHHOW cdep C yMEHHEM MPHUBOAMTH MPUMEPHl HUX
MPUMEHEHHUS B Pa3IMUHBIX chepax KU3HHU.

1.2.2. Tlnanupyembie pe3y/abTaThl 0CBOeHHs 0011e00pPa30BaTe/JbHON IMCUMILUIMHBI B
coorBercTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO

O6mue xkomnetrennuu (nanee — OK) u mpodeccuonansusie komrereHmu (nainee — I[1K)
®I'OC CIIO B COOTHECEHNH € JIMYHOCTHBIMH, METANPEIMETHBIMU U MPEIMETHBIMU PE3yJIbTaTaMH
oOyuenust 0OazoBoro ypoBHs (mamee — [IP6) ®I'OC COO mnpeacraBieHsl B TabiuLe:



Tabmuna 1 — [Inanupyemble pe3yiabTaThl OCBOSHUS 00II€00pa30BaTEIbHON JUCIIUTIITMHBI

Koa u HamMeHOBaHHUe
topmupyembIx
KOMIIeTeHITH I

Ilnanupyemble pe3yJbTaThl 0CBOCHHUS AU CHMIIUHBI

Oo0mme

JAucuunanHapHsie

OK 01. Brioupats
CIIOCOOBI PEIICHUS
3aja4

PO eCCUOHATTLHOM
JeSITEITBHOCTH
MPUMEHUTENBHO K
pa3inyHbIM
KOHTEKCTaM

JIM4YHOCTHBIE Pe3yabTAThI 10JKHBI OTPAXKATH B YaCTHU:

TPYA0BOI'0 BOCIIUTAHMS:

— TOTOBHOCTH K TPY/y, OCO3HaHWE IIEHHOCTH MacTepCTBa, TPYHOII00HeE;

— TOTOBHOCTH K aKTMBHOM JIEITCIIFHOCTH TEXHOJOTHYECKOM B COIMAIbLHOM
HANPAaBJICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATh U
CaMOCTOSITEJIbHO BBIIOJIHATH TAKYIO ACSTEIBHOCTH;

— HMHTEpEC K pa3MyHbIM chepaM MpoheCCHOHAIBHOM IS TeILHOCTH.
MeTanpeaMeTHbIE Pe3yJbTATHI 10JKHBI OTPAXKATh:

OBJjaieHUe YHUBEPCAJTbHBIMYU Y4€0HBIMH MO3HABATEIbHBIMH
JelCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE TeiCTBYS.

—  CaMOCTOSITENIEHO (POPMYIIHPOBATH U aKTYaTH3UPOBATH IIPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBIIMBATh CYLIECTBEHHBIA MPU3HAK WJIM OCHOBAHHUSI JIJIs1 CPABHEHMUS,
KJIaCCU(UKAIMK U 0000IICHNUS;

—  OMpEeNeNITh NN ACSITEIBHOCTH, 3aaBaTh TapaMeTPhl U KPUTEPUHU UX
JIOCTYKCHHS,

— BBIABJISTH 3aKOHOMEPHOCTH U MMPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBIICHUSX

— BHOCHUTb KOPPEKTUBBI B €S TENBHOCTD, OLICHUBATH COOTBETCTBUE
pe3yJIbTAaTOB LIEJISIM, OLIEHUBATh PUCKHU MOCHEACTBUN JIEATEIIBHOCTH.

0) 0azoBbIe HcCIEI0BATEILCKUE €CTBUA:

— BJAJICTh HaBBIKAMH YIEOHO-MCCIICIOBATEIHCKON W MMPOCKTHOM
JIeSATEIIbHOCTH, HABBIKAMU pa3pelieHus Ipodiem;

—  BBISBJISTh IPUYUHHO-CIIECCTBEHHBIE CBSI3U U aKTyalIM3UPOBATH 33/1a4y,
BBIIBUT'aTh FI/IHOTe3y cc pemeHI/m, HaXO0IUThb apI‘YMeHTI)I JUIA 10Ka3aTeJabCTBA
CBOUX YTBEP)KJICHMM, 3a/1aBaTh ITapaMEeTPbl U KPUTEPHUHN PELLCHMUS;

— aHaHI/I3I/IpOBaTL HOHy‘IeHHBIe B X0I¢€ pemeHI/m 3a1a4u pezyanaTH,
KPUTHUYECKU OIIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX yCJ’IOBI/ISIX;

— YMETbh NMEPEHOCUTH 3HAHMS B TIO3HABATEIHHYIO U IPAKTUYECKYIO0 00JIacTH
KU3HCACATCIBbHOCTH.

JucuuIuIMHAPHBIE Pe3y/IbTaThl J0JKHbI 0TPAKATH:

IIP6 01. chopMHPOBAaHHOCTH MPEACTABICHUI: O XUMHUIECKOM
COCTaBJISIONIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMUU B
MO3HAHUH SIBJICHUH NIPUPOBI, B GOPMHUPOBAHMH MBILIICHUS U KYJIBTYPbI
JIMYHOCTH, €€ (PyHKLINOHAIbHONW I'PAaMOTHOCTH, HEOOXOIUMOH IS
peleHNs TPaKTHUECKUX 3a/1a4 U KOJIOTHIECKH 0OOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10pPOBbIO U IPUPOTHOMN Cpefie;

IIP6 02. BnageHue cCUCTEMONM XUMHYECKHX 3HAHHM, KOTOpasi BKIIOYAECT:
OCHOBOTIOJIAraroIIUe MOHATHS (XUMHUECKHH DIIEMEHT, aTOM, SJIEKTPOHHAS
000J10YKa aToma, s-, p-, d-3JIeKTPOHHBIC OPOUTAIHM AaTOMOB, HOH,
MOJIEKYJa, BAJICHTHOCTD, 3IEKTPOOTPULATEIbHOCTD, CTETIEHb OKUCIICHHS,
XUMHYECKas CBsI3b, MOJIb, MOJISIPHASI MAcca, MOJISIPHBIA 00BEM,
YIJIEPOJHBIH CcKeneT, QyHKIMOHAIbHAS TPYIIIa, paJAuKal, U30MEpHs,
M30MEPbI, TOMOJIOTHYECKHI Psifl, TOMOJIOTH, YTIEBOJOPOIbI, KUCIOPO- U
a30TcoJepKallie COCAMHEHNS, OMOJIOrMYECKH aKTUBHbIEC BEIIECTBA
(yrneBopl, )KUpkI, OETKH), MOHOMED, MTOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS, KPUCTAIIINYECKAas PEIIeTKa, THUIIBI
XMMHUYECKUX PeaKUuil (OKHCIUTENEHO-BOCCTAHOBUTENIBHBIE, 3K30-1
SHJIOTEPMUYECKUE, PEaKLIMK HOHHOTO OOMEHA), PACTBOP, JEKTPOIIHTHL,
HERJIEKTPOJIUTHI, SIEKTPOIUTHUECKAs] JUCCOIMAIINSA, OKHCITUTENb,
BOCCTaHOBHUTEJIb, CKOPOCTh XMMUYECKOH PeakLnu, XUMHUECKOEe
paBHOBECHE), TEOPHUU U 3aKOHBI (TEOPUSI XUMHUYECKOTO CTPOCHHUS
oprannyeckux Bemiects A.M. byTiiepoBa, Teopus 3IEKTPOTUTHYECKOM
Juccouuanuu, nepuoandeckuii 3akon .M. Menneneesa, 3akoH
COXpaHEHHs MacChl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUH S3bIK XUMHHU,
(akToNOrNYeCcKre CBEJICHUS O CBOHCTBAX, COCTABE, MOyUYCHHU 1
0€3011acHOM MCTIOJIB30BaHUH BaKHEHIITUX HEOPTAHUIECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U PAKTHUECKOHN e TEIbHOCTH YEI0BEKa,
ITP6 03. chopMUpOBaHHOCTH YMEHUH BBISIBIISITH XapaKTepHbIE IPU3HAKU
Y B3aWMOCBSI3b N3yUEHHBIX MMOHATHHA, TPUMEHSITH COOTBETCTBYIOIINE
MOHSTHS IIPHA ONMMCAHUHU CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHMYECKUX BEUIECTB U UX MPEBPAIICHUH; BBISBISATH B3AUMOCBS3b
XMMUYECKUX 3HAHUH C MOHATUAMMU U NIPEJCTABICHUAMH JPYTUX
€CTECTBCHHOHAYUYHbIX IIPEAMETOB;

IIP6 04. chopMHUpPOBaHHOCTH YMEHUH HCIIOJIB30BaTh HANMCHOBAHUS
XMMUYECKUX COSAMHEHUH MEKIYHApOJHOTO CO03a TEOPETUUECKOM 1
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MPUKJIAHON XUMHUU U TPUBUAIBHBIE HA3BaHUS BaXKHEUIITNX BELIECTB
(3THIIEH, alleTUIICH, TIUICpUH, (DeHOII, opMallbIeTH, YKCYCHAs
KHCJIOTA, TJIUIUH, YTAPHBIA ra3, yriaeKUCbli ra3, aMMHUaK, ralieHast
M3BECTh, HETAIlICHAsI U3BECTh, MIUTHEBAS COJA U APYTUX), COCTABIIATH
(hOopMyJIbI HEOPraHUYECKUX U OPraHUYCCKUX BEIECTB, YPABHEHUS
XUMHYECKUX PEAKIUH, OOBICHITH UX CMBICI; TIOJTBEPKIaTh
XapaKTepHbIe XUMUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTAMU U 3alUCAMH YPABHEHUN XUMHUUYECKUX PEaKLIUML;

IIP6 05. chopMUpOBaHHOCTH YMEHUH YCTaHABINBAThH MPUHAIICKHOCTD
M3Y4YEHHBIX HEOPTraHUYECKUX U OPraHUYECKUX BELIECTB K ONPEACICHHBIM
KJIaccaM U IpyniaM COeIUHEHUH, XapaKTepU30BaTh UX COCTaB U
Ba)XHEHIIME CBOMCTBA; ONIPEAEIIATh BUIbI XUMUYECKHUX CBSI3EH
(xoBaJIeHTHAS, MOHHAS, METAJUNINYEeCKasl, BOAOPOIHAS), THITBI
KPUCTAIUTMYECKUX PEIIETOK BEUIECTB; KIIACCUPHUIIMPOBATh XUMHUIECKUE
peaxkuuu;

ITP6 07. chopMupoBaHHOCTH YMEHUIT TPOBOIUTH PACUYETHI TIO
XUMHYECKUM (hOpMyJIaM B YpPaBHEHUSIM XUMHUYECKHUX PEaKIINH C
WCTIONB30BaHNEM (DM3MUYECKUX BEITMYWH, XapaKTePHU3YIOMINX BEIIeCTBA C
KOJIMYECTBCHHON CTOPOHBI: MacChl, 00beMa (HOpMAJIbHBIC YCIOBHS) T'a30B,
KOJHWYECTBA BEIIECTBA; UCIIOJIF30BAaTh CHCTEMHBIC XUMUUECKHE 3HAHUSA
JUISL IPUHSTHS PELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX,
CBSI3aHHBIX C BEMIECTBAMU U UX MPUMEHEHUEM.

OK 02. Mcmnonb3oBath
COBpPEMEHHbBIE
CpeACTBa ITOHCKA,
aHanm3a u
WHTEPIpPETALUH
nH(pOpMAITUH H
WH(pOPMAITHOHHBIE
TEXHOJIOTHH JJIs
BBITTOJIHEHUS 33134
npodeccuoHaIbHON
JIeSITEITbHOCTH

JINYHOCTHBIE PE3YJIAbTATHI JOJLKHBI OTPAXKATH B YACTH:

EHHOCTH HAYYHOI0 MO3HAHHUS:

— ¢(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOW MMPAKTHUKH, OCHOBAHHOTO HA
JIMAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJIUKYJIETYPHOM MUPE;

— COBEpUICHCTBOBAHUE SI3bIKOBOM M UUTATENIBCKOM KYJIbTYphl KaK CPEACTBA
B3aMMOJICHCTBUS MEXTY JTIOABMHE U TIO3HAHUS MUDA.

MeTtanpeaMeTHbIE Pe3yJabTAThI 0JKHBI 0TPAKATh:

OgByajieHUe YHUBEPCAIBHBIMHU YUeOHBIMH MO3HABATEILHBIMHI
AeHCTBUAMM:

B) padoTa ¢ undopmanueii:

— BIIQJICTh HABBIKAMH ITOTyYeHUS HH()OPMAIINU U3 HCTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEJILHO OCYILECTBIISITh MOMCK, aHAJIN3, CHCTEMATH3aIII0 U
WHTEPIPETAII0 NHPOPMAIIUU PA3IUYHBIX BUIOB U ()OPM MPEACTABICHHS,
— CO03/1aBaTh TEKCTHI B PA3IUYHBIX (opMaTax ¢ ydeToM HazHAYCHHUS
WHGOPMAIUH U TIEJICBOM ayIUTOPUH, BRIOHPAs ONTUMAIBLHYIO (hopmy
MIPEJICTABICHHUS M BU3YyaJIM3alliH;

JAucnnnianHapHble (MpeAMeTHbIE) Pe3yJabTaThl M JO0JIKHBI 0TPAKATh:
IIP6 06. BrageHre OCHOBHBIMH METOAAMH HAYYHOI'O [IO3HAHUS BEILIECTB
1 XUMHYECKHX SIBICHUN (HabJto1eHue, U3MEpeHNE, SKCIIEPUMEHT,
MOJICIIUPOBAHUE);

IIP6 07. chopMUpOBaHHOCTH YMEHUH IPOBOUTH PACUETHI O
XUMHAYECKUM (OpMYJIaM U YPaBHEHHSIM XUMHUYECKUX PEaKIid ¢
WCTIOJIb30BaHHEM (PH3HUYECKHUX BEJMYUH, XapaKTEPU3YIOIUX BEIECTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIOBHS) Ta30B,
KOJIMYECTBA BELECTBA; UCIIOJIb30BaTh CHCTEMHBIE XUMUYECKHE 3HAHUS
JUTS TIPUHSTHAS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX,
CBA3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHHUEM;

I1P6 08. chopMupOBaHHOCTH YMEHUIT IUTAHUPOBATD U BHITIOJIHSATD
XMMHUYECKUH SKCIIEPUMEHT (IPEBPALICHUSI OPraHUYECKUX BEIIECTB MPH
HarpeBaHuM, MMOydYeHHe STHIIEHA U U3YYE€HHE €T0 CBONCTB, KAaUeCTBEHHBIE
peakuuy Ha abJETHbl, KpaxMall, YKCYCHYIO KHCIIOTY; I€HaTypaLus
OeJIKOB NpU HAarpEBaHUU, LIBETHBIC PEaKLUU OETKOB; MPOBOJUTH PEAKLIUH
HMOHHOI'0 00OMEHa, ONpelesIsiTh Cpely BOJHBIX PACTBOPOB, KAUECTBEHHbIE
peaxnuu Ha cynbdar-, KapOOHaT- U XJIOPHUI-aHUOHBI, HA KATHOH




— OLIGHUBATH JOCTOBEPHOCTD, JISTHTUMHOCTD HH(pOpMAIIHH, €€ COOTBETCTBUE
IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM;

— BJaJCTh HaBBIKAMH PACIIO3HABAHMS U 3aILUTHI UH(OPMALIUH,
MHQOPMAIIMOHHOH 0€30MIaCHOCTH JINYHOCTH.

aMMOHWUST; PENIAaTh dKCIIEPUMEHTAIBHBIC 3a1a4u 0 TeMaM "MeTtaisl" u
"HemeTaymbel") B COOTBETCTBUY C MTPABUIIAMHU TEXHUKU 0€30MIaCHOCTH MPH
oOpalneHun ¢ BerecTBaMy 1 TabopaTOpHBIM 000pyIOBaHHEM;
MPECTABIATH PE3yIbTAThI XUMHUUECKOTO IKCIIEPUMEHTA B (popMe 3armmcu
YpaBHEHUH COOTBETCTBYIOIIUX peakiuii u (JOpMyIUPOBATh BBIBOIBI Ha
OCHOBE 3THX PE3yJIbTATOB;

IIP6 09. chopMrpoBaHHOCTH YMEHHUS aHATN3UPOBATH XUMUYIECKYIO
UH(POPMAITHUIO, TTOTYyIaEMY0 U3 Pa3HbIX UCTOYHUKOB (CPEICTB MAaCCOBOM
nH(popMaIuu, ceTh IHTEpHET U pyrue).

OK 04. DddexTrBHO
B3aNMOJENCTBOBATh U

JIMYHOCTHBIE pe3yabTaThbl A0/JKHBI OTPAKATH B YaCTHU:
IPaKAAHCKOI0 BOCIIUTAHUSA

JAucuunimHapHblie (IpeaMeTHbIe) pe3yJbTAThl U JOJIKHBI OTPAKATh:
I1P6 08. chopMrpoBaHHOCTH YMEHUH TTAHUPOBATH U BHITIOHATH

paboTaTh B — FOTOBHOCTH BECTH COBMECTHYIO JIETEILHOCTh B HHTEPECAX MPAXKIAHCKOr0 | XMMHUYECKUM SKCIIEPUMEHT (IPEBPAILEHUS OPTaHUYECKUX BEILECTB IIPU
KOJUIEKTUBE U o01ecTBa; HarpeBaHuM, NOJyYEeHUE ATUIIEHA U U3YUYEHHE €TO CBOMCTB, KAUECTBEHHbIE
KoOMaHAe — YMEHHUE B3aUMOJICHCTBOBAThH C COL[UAIbHBIMU HHCTUTYTaMHU B pCaKknuu Ha aJIbACTHUABIL, KpaxMall, YKCYCHYIO KHMCJIOTY; ACHATypalus

COOTBETCTBUU C UX q)yHKHI/IﬂMI/I U Ha3HAUECHHUEM. OeIKoB IIpy Harp€BaHnu, IBCTHBIC PECAKIIUU 6CJ'IKOB; IMPOBOAUTH pCaKIINKn

METaHpeﬂMeTHbIe pe3yJabTaThl JOJIKHBI OTPAKATD: HOHHOI'O O6M€Ha, OMpeaACATh CPpEAY BOAHBIX PACTBOPOB, KAYCCTBCHHBIC

OBJjaieHue YHUBEPCATbHLIMU KOMMYHUKATHBHBIMU JA€HCTBUSIMH: peakiuy Ha cynab(}aT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH

0) cOBMeCTHas 1eATeILHOCTD! aMMOHUSL; PEIIATh SKCIIEPUMEHTAIbHBIC 3a/1a4u 10 TeMaM "MeTtaibl" u

— MOHMMATH H UCIIONB30BATh PEUMYIIIECTBA KOMAH/HOI M HHANBHIyanbHOH | ' HEMETAIb") B COOTBETCTBUU C PABUIAMHU TEXHUKH 0e301acHOCTH MPH

paGoTEHI; oOpallieHuH ¢ BellecTBaMy 1 1JabOpaTOpHBIM 000pyIOBaHHEM;

— NPHHUMATD LIE/IM COBMECTHOI AeATEIBHOCTH, OPraHH30BBIBATH U MPEJICTABIATE PE3YIbTATH XUMHUECKOTO SKCIIEPUMEHTa B JOpPME 3aIHCH

KOOPJIMHUPOBATH JEHCTBHS 110 €€ JOCTHKEHHIO: COCTABIATH [UIAH JEHCTBUH, YPaBHEHHI1 COOTBETCTBYIOLIMX PEaKLUH 1 (pOPMYIIMPOBATH BBIBOAbI HA

pacrpenensTh POJIH C Y9eTOM MHEHHH yYaCTHUKOB O0CYKIIATh PE3YIIbTaThI OCHOBEC 5THX PC3YJILTATOB.

COBMECTHOI paboTHI.

OBJjaieHUe YHMBEPCAJIbHBIMYU PeryJIsiITUBHBIMM AeHCTBUSIMM:

r) IpUHATHE ce0sl U APYTUX JIO/Aei:

— NPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIOJEH U aHATIU3e

pE3yJIbTATOB ACATEIBHOCTH;

— MPU3HABAThH CBOE MPABO U MPABO APYTHX JIOACH Ha OMMOKHY;

— pa3BUBATh CIIOCOOHOCTH MIOHUMATh MHUP C TTO3HUIIMH JPYTOr0 YEIOBEKa.
OK 07. JINYHOCTHBIE Pe3yabTAThl J0/KHBI OTPAXKATH B YaCTH: JAucuunianHapusblie (MpeaMeTHbIE) pe3yJabTAThI U JOJIKHBI 0TPAKATD:
CopnelicTBOBaThH JKOJIOTMYECKOr0 BOCIIUTAHUSA: I1P6 01. chopMUpOBaHHOCTH MPEACTABICHUI: O XUMUYECKOM
COXPaHCHHUIO — c(hOpMHPOBAHHOCTH HKOJIOTMYECKON KYIbTYPBhl, IOHUMAaHHUE BIHSHUS COCTaBJISIFOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XMMUU B
OKPY’KaIoILEH Cpeibl, COIMAIIbHO-PKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE TPUPOJIHON U MMO3HAHWH SBJICHHUI MPUPOJIBI, B HOPMUPOBAHUY MBIILICHUS U KYJIbTYPHI
pecypcocOepeKeHII0, | COLManbHOM CpeIlbl, 0CO3HAHKE TJI00aTHHOr0 XapaKTepa SKOJOTHISCKUX JUYHOCTH, €€ QyHKIIMOHAJILHON IPaMOTHOCTH, HEOOXOMMOH 1715

MPUMEHSITh 3HAHHUS 00
W3MEHEHHH KJIMMaTa,
TPHHIHITBI
OCpEKITUBOTO
HPOU3BOJICTBA,

npo0iem;

— MJIaHUPOBAHHE U OCYILIECTBIICHUE ICHCTBUM B OKpYKaOILEH cpesie Ha
OCHOBE 3HaHU4 11€JIe YCTOMYMBOIO pa3BUTHUSI YETIOBEUECTBA;

— aKTMBHOE HETIPUATHE ACHCTBUHN, MPUHOCAIINX Bpell OKpYKaroLIeH cpene;
— YMEHHE MPOTHO3UPOBATh HEOJArONPHUATHBIE KOJIOTHIECKUE MOCIECCTBHS

peIeHus MPaKTHIEeCKUX 3a/1a4 M KOJIOTUIECKA 000CHOBAaHHOTO
OTHOIIEHHS K CBOEMY 3I0POBBIO U IPUPOTHOMN Cpeie;

P6 10. chopMupoBaHHOCTH YMEHHH COOTIOAATH MTPaBHIIa 3KOJIOTHUECKU
11e1eco00Pa3HOro MOBEACHNS B OBITY U TPYIOBOU AESTENHFHOCTH B IIEISAX
COXpaHEHHs CBOETO 3/I0POBBS H OKPYIKAIOIIEH PUPOIHOMN CpEebl;
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3¢ heKTHBHO
JIECTBOBATH
BUpE3BbIYAITHBIX
CUTYAIHSIX

MpEANPUHUMAEMBIX JEUCTBUH, MPENOTBPAILIATh UX.
MeTanpeaMeTHbIe Pe3yabTAThI JOJKHBI 0TPAKATD:

OBiaeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEILHBIMHI
AeHCTBUAMM:

B) padora ¢ nHdopmanmeii:

— HCIONIF30BATh CPeACTBa MH(POPMAIIIOHHBIX H KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpTraHM3aIMOHHBIX 33/1a4 C COOIOIEHHEM TpeOOBaHUI IPTOHOMUKH,
TEXHHUKH 0€30MaCHOCTH, TUTHECHEI, PECYPCOCOCPEIKEHUS, PABOBBIX U
9THYECKHX HOPM, HOpM HH(OPMALIMOHHOW 0€30aCHOCTH.

YYHUTHIBATh OITACHOCTH BO3JICUCTBHS HA KUBBIC OPTAHU3MBI
OMpE/ICTICHHBIX BEIICCTB, IOHUMAs CMBICII ITOKa3aTels MpeaeIbHOM
JTOTTYCTAMOM KOHIIEHTPAIINH.

IIK 2.4. BeImoaHATH
TECTUPOBAHUE U
OTIAIKY
MIPOTPaMMHOTO
obOecreyeHus.

0) 0azoBbIe HcCIEI0BATEILCKUE €CTBUA:

— BIIQJICTh HABBIKAMH YU4€OHO-UCCIIEA0BATEIILCKON U MPOSKTHOM
JIesITeIbHOCTH, HABBIKAMH pa3pelieHus mpodiem;

— BBISIBIISITh IPUYMHHO-CJIECTBEHHBIC CBS3U U AKTYAJIM3UPOBATh 3aa4y,
BBIABHUTI'aTb THIIOTE3Y €€ PCUICHUA, HAXOAUTh apryMCHTHBI AJId JOKa3aTCJIbCTBA
CBOUX YTBEP)KJICHMM, 33]1aBaTh NTapaMETPbl U KPUTEPUU PELLICHHUS;

— AHAJIM3UPOBATDH IMOJTYUYCHHBIC B XO/JI€ PCUICHUA 3aJa4n pE3YJIbTAThI,
KPUTHUYECKU OLIECHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSIX,

YMETh IIEPEHOCUTH 3HAHUS B TIO3HABATEIIBHYIO U MPAKTUYECKYIO 001acTH
JKU3HENEATEIbHOCTH

0) coBMecTHasA 1eITeJIbHOCTD.

— MNOHUMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON U UHIUBUTyaJIbHOU
paboTsr;

— [IpUHUMATh LEJIN COBMECTHOM ACATCIIbBHOCTH, OPraHU30BLIBATh U
KOOPIUHUPOBATh IEUCTBHUSI 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH ACUCTBUM,
pacripenensaTh polid C y9eTOM MHEHUH YYaCTHUKOB 00CYKIaTh Pe3yIbTaThI
COBMECTHOM pabOTHI.

B) pa6oTa ¢ undopmanueii:

WCIIOJB30BaTh CPEICTBA HHPOPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX
TEXHOJIOTHH B PEUICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 33/1a4 C COOJII0IEHHEM TPEOOBaHUI SPrOHOMHKH,
TEXHHUKH 0€30MIaCHOCTH, TUTHEHEI, PECYPCOCOepPEKEHUs, PABOBBIX U
3TUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€301MacHOCTH.

— c(hopMHUPOBaTh MPEACTABICHHS: 0 XUMUYECKON COCTABIISIONICH
€CTECTBCHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUH B IO3HAHUU SIBICHUN
MIPUPO.IEI, B (HOPMUPOBAHUH MBIIIICHHS U KYJIbTypBI JHYHOCTH, €€
(yHKIMOHANBHOW TPAMOTHOCTH, HEOOXOIUMOH TS PEelICHUs
NPaKTUIECKUX 33124 U 3KOJIOTUYECKH 00OOCHOBAHHOTO OTHOIIECHHUS K
CBOEMY 3JI0POBBIO U IPUPOAHOU CpeE;

— c¢(hopMHUPOBaHHOCTH YMEHHUH HCIIOIB30BaTh HAMEHOBAHS
XUMHUYECKUX COeTMHEHUH MEXTyHapOJIHOTO COI03a TEOPETUUECKON U
MIPUKJIATHON XMMUU U TPUBHAJIbHBIE HA3BaHUS BEILIECTB, OTHOCAIIMXCS K
HU3YYEHHBIM KJIaCCaM OPraHUYECKUX U HEOPTAHMYECKHUX COCIMHEHUN;
HCIIONIE30BaTh XUMUYECKYIO0 CUMBOJIUKY JUISI COCTaBIeHHs (popMyt
HEOPraHWYECKUX BEIIECTB, MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAIIIEHHBIX W CKEJIETHBIX) (OPMYIT OPTaHUIECKAX
BEILIECTB;

— yMeTb COOJIO/IaTh NPaBUiIa SKOJIOTHUYECKH IIeTIecO00pa3HOro
MIOBEJICHUS B OBITY M TPY/IOBOM JIESATEIBHOCTH B LIEJISIX COXPaHEHHUSI
CBOETO 3/I0POBbsI U OKPY’KAIOIIEH IPUPOJHON CPENIbl; YUUTHIBATh
ONacCHOCTb BO3JICHUCTBHUSI HA KUBbIE OPTaHU3MbI OIIPEJICTICHHBIX BEIIECTB,
[TOHUMAas CMBICTT TIOKA3aTeNs MPeAeIbHON JOMYyCTUMON KOHIICHTPAIHH;
— YMETb IPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C MO3ULIUI
9KOJIOTHYECKON 0€30ITaCHOCTH MOCIEICTBHS OBITOBOU U
MIPOM3BOJCTBEHHOH JIESATEIBHOCTH YEJIOBEeKa, CBI3aHHOM ¢ mepepaboTKoii
BEIIECTB; MCIIOJIb30BATh MOTYYEHHbIE 3HAHUS JJI IPUHATHUS TPAMOTHBIX
pereHuit IpobiieM B CUTYaIHsIX, CBI3aHHBIX C XUMHUEH;

— YMETh OCO3HABaTh OMACHOCTH BO3IECHUCTBUS HA KUBBIE OPTaHNU3MBbI
OIIpEETICHHBIX BELIECTB, IOHNMAas CMBICII TOKa3aTelNs IpeeIbHON
JOIMYCTUMOM KOHIIEHTPAINH, ¥ MOACHAITH Ha IPUMEPax CIOCOOBI
YMEHBUICHUS U NPEIOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M
YEJOBEKa.




2. CTPYKTYPA M  COJEPKAHHUE  OBIIEOBPA3OBATEJILHOI
JTUCHUIINHBI

2.1. O6beM yueOHOI TUCIHUNJIMHBI M BUAbI Y4e0HOI padoThI

Tabmuua 2 — O6beM u BUIBI pabOT 10 0011e00pa30BaTeNIbHON AUCIUILINHE

Buj yueOHoi padoThl O0bem B yacax
OBBEM OFPA3OBATEJBHOM MPOI'PAMMBI JTUCHUTLINHBI: 76

- TeOpeTHYecKoe o0yyeHmne 38

B T.4. IPO(heCCHOHAILHO-OPHEHTUPOBAHHOE COIEPIKaHUE 6

- NPAKTHYeCKHe 3aHATHS 38

B T.U.

po(heCcCHOHATLHO-OPHEHTUPOBAHHOE COICPKAHME 20
nudepeHIMPOBaHHBIN 3a4eT 2

- IPOMEKYTOYHAS aTTeCTalUs 2

B TOM YHCJIC:

nuddepeHIMPOBaHHBIN 3a4eT




2.2. TemaTH4yecKHii NJIAH U coJep:KaHue YUeOHOH TUCUMIIUHBI

Tabmuma 3 — Temaruueckuii IiIad IUCHATLIANHEI

KoJinyecTBO ayIUTOPHBIX YaCOB
HauMeHoBaHue pa3/iesioB H TeM peero B T.4. B POQ. TEOpPeTH4Y. | NMPAKTHY.
OpHMeHTHp-e
o0y4ueHne 3aHATHS
cojiep:KaHue
Pa3znen 1. OcHOBBI CTPOEHHSI BENIECTBA 8 2* 4 4
Tema 1.1. CTpoeHHE aTOMOB XUMHUYECKHUX 3JIEMEHTOB U IPUPOJA XUMHUECKOM CBSI3U 4 - 2 2
Tema 1.2. [lepuonnyeckwuii 3axon u Tabnuma JI.11. Menneneena 4 2 2 2
Pazjien 2. XumMnuyeckue peakiun 10 - 4 6
Tema 2.1. Turbl XUMHUYECKUX pEaKIUi 6 - 2 4
Tema 2.2. DiieKTpoIMTHUECKAs TUCCOLMALIUS U HOHHBIN 0OMEH 4 - 2 2
Pa3nen 3. CTpoeHue U CBOICTBA HEOPraHUYECKUX BElIeCTB 14 6> 8 6
Tema 3.1. Knaccudukanys, HOMEHKIIATypa U CTPOSHHE HEOPTAaHUYECKUX BEIECTB 4 2 2 2
Tema 3.2. U3NKO-XMMHYECKHE CBOMCTBA HEOPTAHNICCKUX BEIICCTB 8 2 6 2
Tema 3.3. VnenTudukaius HEOPraHUNICCKUX BEIICCTB 2 2 - 2
Pa3nes 4. CTpoeHue U CBOICTBA OPraHUYeCKUX BellecTB 26 8* 14 12
Tema 4.1. Knaccudukanus, ctpoeHre 1 HOMEHKJIATypa OpraHMYECKHUX BEIIEeCTB 8 2 4 4
Tema 4.2. CBolicTBa OpraHU4eCKUX COEIMHEHUN 12 2 6 6
Tema 4.3. Oprannueckyre BeIECTBA B )KU3HEAEIATELHOCTH uenoBeka. [IponsBoacTso u 6 4 4 2
NPUMEHEHNE OPraHUYECKHUX BEUIECTB B IPOMBIIUICHHOCTH
Paszpnen S. Kuneru4eckue ¥ TepMOANHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHNS XUMHU4ECKHUX 8 2% 4 4
peakuuii
Tema 5.1. CKOpOCTb XUMUUYECKHX peaKkni. XMMHUECKOE PABHOBECHUE 8 2 4 4
Paznen 6. PacTBOopsl 4 4* 2 2
Tema 6.1. ITonsiTue o pacTBOpax 2 2 2 -
Tema 6.2. ViccnenoBanue CBOMCTB pPacTBOPOB 2 2 - 2
Pa3nes 7. Xumusi B ObITY U POU3BOACTBEHHOM e TEJIbHOCTH YeJI0BEKAa OPraHu4ecKux 4 4* 2 2
BelIECTB
Tema 7.1. Xumus B ObITY U IPOU3BOACTBEHHOH JIEATEILHOCTH YEJIOBEKA 4 4 2 2
JAuddepeHunpoBaHHbIii 3a4eT 2 - - 2
BCEI'O 76 26* 38 38
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Tabmuma 3 — ConeprkaHue TUCIUTUTMHBI

Ha XapakKTCpU3alluio XUMHUYCCKUX DJJICMCHTOB «MCTAJUIMYCCKUC /  HeMeTaJIMYeCKUe CBOﬁCTBa»,
OJICKTPOOTPULATCIIBHOCTE W CPOACTBO K OJJICKTPOHY XHUMHYCCKHX OJJICMEHTOB B COOTBETCTBHE C HX
OJICKTPOHHBIM CTPOCHUEM U II0JIOKCHUEM B HCpHOHH‘IGCKOfI CHUCTEME XHWMHYCCKHX 3JJICMCHTOB HI/I
MeH,I[CJ'IeeBa». Pemenne PpaCUYCTHBIX 3aJa4 Ha HaXO0XICHUC OTHOCHUTEIHLHOU MOJ'ICKy.]'IHpHOfI MaccChI.
OnpeﬂeneHI/Ie MacCOBOM JOJIH XUMHUYCCKHX DJICMCHTOB B CIIOKHOM BE€IICCTBE. COCTaB, CTPOCHUEC MOJICKYII.

HaumeHoBaHue pa3iesnoB U Conaeprxanue yued0HOro MaTepuaJia (OCHOBHOE U NMPodeccHOHATbHO-OPUEHTHPOBAHHOE), Oo6bem | Dopmupyembie
TeM JadopaTopHble M NPAKTHYECKHE 3aHATHS, PUKJIATHON MOYJIb 4acoB KOMIIeTeHIMH
1 2 3 4
1 CEMECTP
PA3JEJI 1. OCHOBBI CTPOEHUSA BEINECTBA 8
Tema 1.1. Cojaep:kaHue y4eOHOr0 MaTepHuajia 4 OK 01
CTpoenne aToOMOB 1. CoBpemenHasi MOJ€e/]Ib CTPOEHHUS ATOMA. 2
XMMHMYECKHX 3JIEMeHTOB 1 OnektpoHHas KoHurypamus atoma. Kiaccudukanus XHMHYECKUX DIEMEHTOB (s-, P-, d-3JeMEHTHI).
NpHpoIa XUMHYeCKOH cBsA3U | BanentHbie 3IEKTPOHBI. BanentHocTs. ONeKTpOoHHAs pupoza XUMHYECKON CBSI3U.
OnexTpooTpuuaTeNbHOCTh. KoBaneHTHas! CBA3b, €€ Pa3HOBUAHOCTH M MEXaHU3MBI 00pa3oBaHus (OOMEHHBIH
Y TOHOPHO-aKIeNTOpHBIH). MloHHas cBs3b. Metayuindeckas cBsa3b. Bomoponas cBa3b. MexMoneKyspHbIe
B3aUMOJEHUCTBU. [30TONBI, OCHOBHOE M BO30Y)KICHHOE COCTOSIHWE aToMa, THOpHAW3alMs aTOMHBIX
opoOuTanei.
IIpakTHYecKue 3aHATHS 2
I13 Nel. Pemenue npakTuyecKuX 3aJaHMil HAa cOCTaBJIeHHE 3JIeKTPOHHO-rpaduyeckux dopmy.a 2
351eMeHTOB 1—4 nepruoaoB, 3J1EKTPOHHBIX (POPMYIT MOJIEKYJT U ONPEAETICHNE THUIIA CBA3U.
Pemenne 3anannii Ha HCMOIB30BaHNE XUMUYECKON CUMBOJIMKY M Ha3BaHUM COEAMHEHUI IO HOMEHKIAType
MEXIyHapOIHOTO COI03a TEOPETUYECKON U MPUKIIAJIHON XUMHUH U TPUBHAIBHBIX HA3BaHUH NIJIs1 COCTaBJICHUS
XUMHAYECKHX (OPMYJl JTBYXaTOMHBIX COEAMHEHWH (OKCHIOB, CYIb()HUIOB, THAPWAOB U T.I.) M JAPYTHX
HEOPraHWYECKUX COCTUHEHNHN OTAENBHBIX KIACCOB.
Tema 1.2. Coaepxanne yueOHOr0 MaTepuaJa 4 OK 01
Iepuonuyeckuii 3aK0H U 2. Ilepuonmyeckasi cucTeMa Xumudecknx 3j1emMenton JI.. Mennesieena. 2 OKO02
Tabdauna JI.U. MenaeseeBa Ouznuecknil cMbicn [lepuonnueckoro 3akona /I.J1. MenaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB [1K2.4
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CJIOXHBIX BELIECTB B COOTBETCTBHHU C MOJOKECHUEM
XUMHUYECKOro sjemeHta B Ilepumommdeckoit cucreme. MUHpPOBO33pEHUYECKOE M HAyYHOE 3HAYEHHE
ITepnommueckoro 3akona /.M. Mengeneepa. [Iporrossr .M. MenaeneeBa. OTKpBITHE HOBBIX XUMHUYECKHUX
JIEMEHTOB.
IIpakTHyecKue 3aHATHSA 2!
I13 Ne2. Pemenne NpakKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aaHNI 2*

! B popme npakTHUECKO# MOATOTOBKH
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PA3JEJI 2. XUMHWYECKHE PEAKIIMA

10

Tema 2.1. Copaepxanne yueOHOr0 MaTepHaJa 6 OK 01
Tunel xumuveckux peakumii 3. Kuaccupukaums u THIIBI XMMAYECKUX PEAKIMii ¢ y4acTHEM HEOPTraHHYECKHX BELIeCTB. 2 OK 02

KonngectBennple OoTHOmEHUS B XUMHHU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XHMHUU M PacyeThl IO

YPaBHEHUSIM XUMHMUYECKHX peakiuil. Mosib KaKk eAMHHULA KOJIMYECTBa BemecTBa. MonspHas macca. 3aKOHBI

COXpaHEHHsI Macchbl U DHEPruH. 3akoH ABorajapo. MousipHblii 00beM Ta30B. OTHOCHUTENbHASA IUIOTHOCTD

ras3os.

Peakuunm  kommekcooOpa3oBaHMsi € ydyacTHEM  HEOPraHMYECKMX  BelecTB  (Ha  mpumepe

THJIPOKCOKOMIIJICKCOB IIMHKA M aJTFOMUHUS).

I[IpakTHYecKue 3aHATHS 4

I3 Ne3. CocraBienne ypaBHeHHUil peakUui coelMHEHUs1, Pa3J10KeHUs1, 3aMelleHusi, 00MeHa. 2

VYpaBHEHHS peaKLUil TOpPEeHUs, HOHHOTO OOMEHa, OKHCJICHUSA-BOCCTAHOBIECHUS. PacdyeT KOIMYeCTBEHHBIX

XapaKTCPpUCTUK HMCXOOHBIX BCHICCTB M IIPOAYKTOB PCAKIIUH. PacueT kommdecTBEHHBIX XapaKTCPUCTHUK

MPOJYKTa PEaKIUU COCJAMHEHUS, €CJIM OJHO M3 BEUISCTB JaHO B W30BITKE W/WIM COACPKHUT IPUMECH.

Pacuer maccoBoil miaM OOBEMHOM HOJMM BBIXOAA MPOAYKTa PEAKIMU COCOUHEHHUS] OT TEOPETHYECKH

BO3MOXHOTO. PacueT 0OBEMHBIX OTHOIICHWH ra3oB. Pacuer macchl (00beM, KOJIMYECTBO BEIIECTBA)

IIPOYKTa pEaKLUM, €CIM OJHO M3 BEIECTB JAHO B BUJE PAcCTBOpPA C ONPEICICHHONW MACCOBOM JOJIEH

PacTBOPEHHOT'O BELIECTBA.

113 Ne4. PereHue ypaBHeHUIl 0KMCJIEHUA-BOCCTAHOBJIEHUS. 2

Crenenp oxkuciaeHusa. OKHCIUTENL WM BOCCTAaHOBHUTENL. OKHCIMTEIHHO-BOCCTAHOBUTEILHEIE pCakuuyn B

IIpUpoAac, IMPOU3BOJACTBECHHBIX mpoueccax u KHU3HCACATCIBHOCTH OpPraHus3MoOB. OKHUCIIUTEILHO-

BOCCTaHOBHUTEJbHBIA NOTeHIMA cpelibl. COCTaBICHUE U YPAaBHUBAHUE OKHUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX

peaknuii MeTOJIOM JJIEKTPOHHOTO OanaHca. TWNWYHBIE HEOPTraHWYECKUE OKUCIUTETH W BOCCTAHOBHTEIH.

DJeKTpoau3 pacTBOPOB U paciaaBoB COJIEH.
Tema 2.2. Copepxanne yueOHOr0 MaTepHaJIa 4 OK 01
DJIEKTPOTHTHYECKAS 4.  Teopwus d1eKTpoIuTHYECKOl quccoumanmnu. Peakuun nonHoro odmena. 2 OKO02
AUCCONMANS U HOHHBIH CocraBieHue peaknuii MOHHOTO OOMEHa IyTeM COCTABJICHHS HMX TIONHBIX M COKpAlICHHBIX HOHHBIX
o0MeH ypaBHeHuH. ['unponus coneil. 3HaueHne ruIpon3a B OMOJIOrHYeCKUX OOMEHHBIX mporeccax. [IpumeHenue

THJIPOJIM3a B IPOMBIIIJICHHOCTH.

IIpakTHYecKue 3aHATHSA 2

113 Ne5. Pemenue 3aaa4 Ha cOCTaBJIeHNe peaKIUii HOHHOTO 00MeHa 2

IIYyTEM COCTABJICHUA HX IMOJHBIX W COKPAIICHHBLIX MOHHBIX ypaBHeHHfI. Pemenne 3aa4 Ha COCTaBJICHHUC

MOJIEKYJISIDHBIX M MFOHHBIX YPaBHEHHH THAPOJIN3a, ONpeelIeHHEe CTENIeHN THAPOIIH3a.
PA3JIEJI 3. CTPOEHUE U CBOMCTBA HEOPTAHMYECKHX BEIIIECTB 14
Tema 3.1. Coaepxxanue yueOHOr0 MaTepuaJia 4 OK 01
Kaaccupukanus, 5. Kuaaccudukanus, HOMEHKIATypa U CTPOeHHE HEOPTAHNYECKHX BellecTB 2 OKO02

[Ipenmer HeopraHmueckod XMMHUH. B3auMocBsI3p HeopraHumyeckux BemecTB. Kiaccudukarms [1K2.4

HOMEHKJIATypa U CTpPOeHHe
HEeOpPraHn4eCKMX BelecTs

HCOPraHNWYCCKUX BCHICCTB. HpOCTI:IC 1 CJIIOXKHBIC BCIICCTBA. OCHOBHBIC KJIACCHI CJIOXKHBIX BCIICCTB
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(oKCHIBI, THAPOKCUABI, KUCIOTHI, conn). HoMeHknaTypa 1 Ha3BaHHEe HEOPTraHMYECKHUX BEIECTB UCXOIS W3
UX XUMHYCCKON (OpPMYJIbl WIA COCTABICHUE XUMHUYCCKON (POPMyNBl UCXONS W3 Ha3BaHHS BEUICCTBA IO
MEXIYHApOIHOH WIH TPUBUAIBHOW HOMEHKJIATYPE.

MexMonekyJsipHble  B3auMojeicTBUA.  Kpucrtamioruaparbl.  ArperaTtHble  COCTOSIHHMSI — BEILLIECTBA.
Kpucramnuueckue u amop(HbIe BemecTBa. THUIBI KPUCTAIUIMYSCKUX PEIICTOK (ATOMHAs, MOJCKYJSpHAs,
WOHHAs, MeTauIn4yeckas). 3aBUCUMOCTh (DU3WYECKMX CBOWCTB BEIIECTBA OT THIIA KPUCTAUIMYCCKOU
pemrerky. [I[puarHBI MHOTOOOpAa3Hst BEMIECTB.

CoBpeMEHHBIC TPEACTABICHUS O CTPOCHWUU TBEPIBIX, XUJIKHUX W Ta3000pa3HbIX BemecTB. Kuakue
KpPUCTAJLIEL.

IIpakTHYecKHe 3aHATHS 2

113 Ne6. Pemienue 3aa4y Ha pacyeT MacCOBOM 10JIM XUMHYECKOI0 3j1eMeHTa (CoelMHeHHsI) B MoJIeKYJIe 2*

W aHAJIN3 CBOICTB OCHOBHBIX KJIACCOB HEOPraHNYeCKHUX BellecTB

Pemenne mnpakTHUeCKHMX 3adaHMN MO KiIacCU(UKAIMK, HOMEHKJIAType U XUMHUYECKHM (opmyrnam

HEOPraHMYEeCKHUX BELIECTB Pa3IMYHBIX KJIACCOB (HA3bIBaTh M COCTABJIATH (POPMYJIbI XMMUYECKUX BEIIECTB,

ONpeNesIATh NPUHAIUIEKHOCTh K Kiaccy). llomck wuHpOpMamuu no Ha3BaHUSAM, HIAECHTHU(UKATOPAM,

CTPYKTYpHBIM pOpMyJIaMm.
Tema 3.2. Conep:xanue yueOHOro MaTepuaJia 8 OK 01
DU3NKO-XUMHUYECKHUEe 6. Merasuapl. XuMH4YecKHe CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BeleCTB 2 OK 02
CBOICTBA HEOPTaHUYECKHUX O6mue Qu3ndeckne M XUMHYECKHE CBONCTBa MeTayioB. CrocoObl MoiydeHus. 3HaUYeHHE METaIOB U I1K2.4
BellecTB HEMETAJUIOB B MPHPOJE U SKU3HENEATENIbHOCTH YeNOBeKa M OpraHn3MoB. Koppo3usi MeTamsioB: BHIBI

KOPPO3UH, CHOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HHU.

7. Hemeranabl. O6mue ¢pusuyeckue 1 XuMHYecKHe CBOIICTBA HeMeTAJJIOB. 2

Tunuuneie cBoiictBa MertamwioB IV-VII rpymn. Kiaccudukamuss w HOMEHKIATypa COCAMHEHUIA

HeMeTas10B. KpyroBopoThl OHOTE€HHBIX 3JIEMEHTOB B IIPUPOJIE.

8. Xumnyeckue CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHUX BemlecTB. OKCHIBI, THAPOKCHIEI, 2

KHCJIOTBI, COJNM M Jp. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOICTB MPOCTBHIX BELIECTB, BOAOPOIHBIX

COEJIMHEHUI, BBICIIUX OKCHUJIOB U THJIPOKCHJIOB.

IIpakTHYecKHe 3aHATHSA 2

I13 Ne7. PemieHue NpakKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3a/IaHMI HA CBOICTBA W MOJy4YeHHe 2%

HeopraHuyeckux BemiecTB. COCTaBleHHE YpPaBHEHHMI XWMHUYECKHX PEAKUUH C y4acTHEM IPOCTHIX H

CJIOKHBIX HCOPraHWYCCKUX BCHICCTB: OKCHJIOB METAJIJIOB, HCEMCTAJUIOB H aM(i)OTepHBIX OJICMCHTOB,

HEOPraHMYECKHX KHCJIOT, OCHOBaHMH H  aM(OTEpPHBIX THIPOKCHJIOB, HEOPraHUYECKUX COJIeH,

XapaKTepU3YIOUINX UX CBOMCTBA.
Tema 3.3. Copaepxanne yueOHOr0 MaTepHaJIa 2 OK 01
HUnentuduxanus IIpakTHYecKHe 3aHATHSA 2 OK 02
HeOpPraHn4eCKMx BelecTs 113 Ne8. PemeHue npakTHKO-OPMEHTHPOBAHHBIX 33/IaHUI 0 POJIM HEOPraHMYecKOil XUMHUM C y4eTOM 2* OK 04

Oyayuueil npoecCMOHATbHOM 1eATeJIbHOCTH I1K2.4

2 CEMECTP
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PA3JIEJI 4. CTPOEHHUE 1 CBOMCTBA OPTAHUYECKHNX BEIIIECTB

26

Tema 4.1.

Kaaccnpukanus, crpoenune u
HOMEHKJIATypa
OpPraHn4YecKHX BellecTB

Conep:xanue yueOHOro MaTepuaJia

9. B3anmMocBsI3b HEOPraHMYeCKHX U OPraHMYeCKHX BellecTB.

IIpenMer opraHMyYecKOW XUMHH. XHMHUYECKOE CTPOCHHME KaK MOPSAAOK COCAMHEHHUS aTOMOB B MOJIEKYJIE
COIVIACHO HMX BaJEHTHOCTH. OCHOBHBIC TIOJIOKEHHS TEOPHUM XHUMHUYECKOTO CTPOCHHS OpPraHWYECKUX
coenquHeHnit A.M. bytnepoBa. VYTrieponHBI CKEJIET OpraHUYecKOM MOJeKynbl. MoseKymspHble |
CTPYKTypHBIE (pa3BepHYTHIE, COKpAIICHHbIE) XUMUYeCcKHe (POPMYIIEI.

N

10. 3aBHCHMOCTH CBOICTB BelleCTB OT XHMHYECKOr0 CTPOEHHsI MOJIEKY.I.

W3omepus U n3oMepsl (CTPYKTypHas, TreoMeTpuyieckas (Iuc-TpaHc-uzoMepus). KpatHocTs XUMHYECKOM
cBsizu. [lonsatne o ¢yHkumoHanbHOW Tpymnne. [IpuHIMIBI KiIaccHpUKaUK OPraHMYECKHX COCTUHEHUH.
MexayHapogHasi HOMEHKJIATYpa U IPUHLHUIIBI HOMEHKJIATyphl OPTaHNYECKUX COeTMHEHUH.

IIpakTH4yecKkue 3aHATUA

113 Ne9. HomeHk1aTypa OpraHu4ecKux coeANHEHNH OTAeIbHBIX KJIaCCOB

(HachIIEHHBIE, HEHACBIIICHHBIE U apOMAaTUYeCKUE YTIIEBOIOPObI, CIUPTHI, (PEHOJIBI, albIETUIbl, KETOHBI,
KapOOHOBBIE KUCIIOTHL U Ap.) COCTaBIeHNE OIHBIX U COKPALICHHBIX CTPYKTYPHBIX (POPMYIT OPraHUYeCKUX
BEIIECTB OTAEIbHBIX KJIACCOB, MCIIOJIB3YsI UX HA3BAaHMs 10 CUCTEMAaTUIECKOl HOMEHKIIATYpe.

2*

I3 Nel0. Pacuernl mpocTeiimeil (opmMysabl OPraHU4YecKoill MOJIEKYJbl, MCXOASl W3 3JIEeMEHTHOIO
cocTaBa

OK 01
OKO02
[1K2.4

Tema 4.2.
CBolicTBa OpraHn4yecKux
coeTMHEHMI

Coaep:xanue y4eOHOro MaTepuaJia

12

11. ®u3uKo-XMMHYECKHE CBOICTBA OPraHNYeCKUX COeTMHEHHIT OTIeJbHBIX KJIACCOB.
OcobeHHOoCTH KilacCu(UKAMU U HOMEHKJIATYPbl BHYTPH KJIacCa; TOMOJIOTMUSCKUH psiit U o01as popmyna;
n3oMepust; HU3NIEeCKUe CBOMCTBA; XUMHYECKHE CBOMCTBA; CIIOCOOBI MOyUYCHUSI.

12. IlpepeibHble, HenpeaeabHble, APOMATHYECKHE YII€BOIOPO/IbI.

lopenne MeraHa Kak OJWH W3 OCHOBHBIX MCTOYHHMKOB TEIUIa B TPOMBINUIEHHOCTH U ObITy. CBOMCTBa
HPUPOJHBIX YIIIEBOIOPOIOB, HAXOXK/ICHUE B IPUPOJIE U IPUMEHEHUE AJIKAHOB;

I'openne aneTuIeHa Kak HCTOYHUK BBICOKOTEMITEPATYPHOrO NMIAMEHH Il CBAPKU U PE3KH METAJIOB,;

13. Kuciopoacoaep:xauue coelHHEeHHsA. A30Tcolep Kalime coeMHeHust

(ciuptel U QeHonpl, KapOOHOBbIE KHCIOTHI W S(OUPHI, AIBAETUAB W KETOHBI, XHUPBI, YTJIEBOJBI).
[IpakTHdyeckoe TpPUMEHEHHE OSTWICHTJIHMKONS, DiniepuHa, ¢enona. [lpumenenue Qopmanbiaeruia,
aleTanbJeruia, YKCyCHOH KHCIOTBl. MbUla Kak COJMM BBICHIMX KapOOHOBBIX KHCIIOT. MoroIie CBOWCTBa
MblJIa. AMAHBI 1 aMHHOKHCIIOTHI, OEJIKH.

l'[paRanecm/le 3AHATUSA

113 Nell. CocTaB/ienue peakuuii NpucoeIMHEHNs M OKMCJIEHUS] HA MPpUMepe 3THJIeHA.
Pemenne pacueTHbIX 33/1a4 € MCIOIb30BAHUEM INIOTHOCTH I'a30B 110 BOJOPOJY U BO3AYXY.

N

I13 Nel2. IIpoBenenne XUMHYECKHX PeaKIMii ¢ AHMJIIHHOM M TNIMIMHOM
«O6pazoBanue coiieli aHwIMHA. bpomupoBanne anwnmmHa. OOpasoBanue cojeil riaumuHa. [lomydeHue
MEIHOW CONHM TIHIKHaY. Penienne skcnepiMeHTaIbHBIX 3a1a4.

I13 Nel3. PenreHue pacueTHBIX 33/1a4 [0 YPABHEHHMSIM PeaKIMii ¢ yJacTHeM OPraHM4YecKHUX BellecTB.

2*

OK 01
OK 02
OK 04
[1K2.4
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Pemenne nemouek mpeBpalieHnii Ha TeHETHYECKYIO CBA3h MEXKIY KIaCCaMH OPTaHWYECKHUX COENWHEHHH C
COCTaBJICHMEM Ha3BaHUW OPTraHWYECKUX COCAUHEHUN 1O TPUBUAIBHOM WM  MEXIYHAPOIHOMU
CHCTeMaTHYeCKO HOMEHKJIAType.

Tema 4.3.

Oprannyeckne BellecTBa B
JKM3He1eATeJIbHOCTH
yesjoBeka. [Ipou3BoacTBo u
NMpUMeHeHUEe OPraHuYecKUX
BellleCTB B MPOMBILIJIEHHOCTH

Coaep:kanue y4eOHOro MaTepHaJa

14. buoopraHuvecKkue coeJUHEHMHSI.

[Ipumenenne u Ouojorvyeckas posib yrieBonoB. OKUCIIEHHE YTIIEBOJOB — HWCTOYHUK DHEPTUM >KUBBIX
opraam3moB. OOnacTh TpuUMEHEHHS aMUHOKHCIOT. lIpeBpamieHuss OENKOB THINA B OpraHU3MeE.
buonormueckne Qynkimu OenkoB. bromornyeckwe ¢GyHKIMHM KUPOB. Poib opraHndeckodl XWMHUHU B
pelieHHH TpoOJieM MuIIeBoi Oe3onmacHOocTH. HykienmHOBBIE KHCIOTHI: cocTaB u cTpoeHue. CTpoeHue
nykineotunoB. CocraB HyknemHoBbiX kucior (AHK, PHK). Ponp HyknewmHOBBIX KHCIOT B
JKU3HEIEATEIbHOCTH OPraHu3MOB

N

15. Pouab opranmyeckoii XMMHUHM B pPEIICHHH MPOOJIEM dHEPreTHYecKord Oe30MacHOCTH, B Pa3BUTHH
MCIUIUHBI, CO3JAaHUU HOBBIX MATCPUAJIOB, HOBBIX HMCTOYHHUKOB JOHEPTHUU (aJII)TCpHaTI/IBHI)Ie HCTOYHUKHU
sHepru). OnacHOCTh BO3IEHCTBUS Ha >KUBBIE OPraHU3MBl OPraHUYECKUX BELIECTB OTHEIBHBIX KIIAcCOB
(yrneBogopoabl, choupThl, (EHONbI, XJIOPOPraHUYECKHE IMPOU3BOAHBIC, aNbAETHIBl WU Op.), CMBICT
MOKa3aTelIs MPEEeNIbHO JIOMMyCTUMOM KOHUEHTPAIIUN

2*

l'[paRanecm/le SAHATUSA

113 Nel4. UnenTU(UKALMS OPraHNYeCKUX COeJUHEHUI 0TAeJbHBIX KJIACCOB

(Ha mpuMepe anpIETHIOB, Kpaxmana, YKCYCHOW KHCJIOTBI) C HCHOJb30BAaHHEM HX (DU3UKO-XMMHUYECKHX
CBOMCTB U XapaKTEPHBIX KAUYECTBEHHBIX PEaKLIUM.

Pemenne mpakTUKO-OPHEHTUPOBAHHBIX 3a/laHUIl 1O COCTABICHHIO XUMHUECKHUX PEaKIHi, OTpa’KaromIrx
XUMHYECKYI0 aKTUBHOCTh OPIaHUYECKUX COCAMHEHMUH B PA3IUUHBIX cpenax (IPUPOAHBIX, OMOIOTHYECKUX,
TEXHOT€HHBIX)

2*

OK 01
0K 02
OK 04
OK 07
[1K2.4

PA3JIEJ 5. KHHETUYECKHE U TEPMOIMHAMHUYECKHUE 3AKOHOMEPHOCTH HNPOTEKAHUS XUMHUYECKHUX

PEAKIIUN

Tema 5.1.

CropocTh XUMHYECKHX
peakuuii.

XuMHYecKoe paBHOBecHe

Coaepxanne yueOHOr0 MaTepHuaJia

16. Xummnueckue peaxkuun. Kiaccupukanus XuMH4ecKHX peakimii:

CKOpOCTh peakiyH, €€ 3aBUCHMOCTh OT pPa3IM4HbIX (AKTOPOB: MPHPOABI PEarHpyIONINX BEUIECTB,
KOHIIEHTPALIMH Pearupyromux BelecTB, TEMIEPAaTyphl U IO PEAKIMOHHON MMOBEPXHOCTH. TemioBbIe
3¢ GEeKTh XUMUYECKHX peakuril. DK30- M Q9HIO0TEPMUUECKUE, PEaKLIUH.

17. O6paTuMocTh peaknuii. XuMHYeCKoe PaBHOBECHE W €r0 CMEIIECHHE IO JEHCTBHEM Pa3IMIHBIX
(hakTOpOB (KOHIICHTpAITUS PEareHTOB WM MPOAYKTOB PEaKIMd, AaBJICHHE, TeMIlepaTypa) IJIs CO3IaHHUs
ONTUMAJIbHBIX YCIOBHUM NMPOTEeKaHUsl XuMHueckux npoueccoB. [Tpunmun Jle-lllatense

IIpakTHYecKue 3aHATHS

113 Nel5. Onpenesienne 3aBUCMMOCTH CKOPOCTH PeaKMH OT KOHIIEHTPALMYU pearupylolux BelecTn
HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEaKLUM OT KOHUEeHTpauuu. OnpeneneHue KOHCTaHTbl CKOPOCTH
peakuu rpauIeckuM METOJIOM.

N |

I13 Ne16. PemieHue NpaKTHKO-OPHEHTHPOBAHHBIX 33/1aHMIi HA npuMeHeHue npuHnuna Jle-Illarense

2*

OK 01
OK 02
[1K2.4
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JUIE HaXOXJICHHUS HAINPABJICHUS CMEIIEHHS pPaBHOBECHS XHMHYECKOW peakIMd H aHanu3 (akTopoOB,
BIIUSIIONINX HA CMEIICHUE XUMHUYECKOTO PABHOBECHS.

Brmsiaue paznnaHbIX GakTOpOB Ha U3MEHEHHE PABHOBECHS XUMUYECKIX PEaKIIHi.

3aKoH NEHUCTBYIOMNX MAcC M KOHCTaHTa XUMHUYECKOTO paBHOBeCHs. PacueTsl paBHOBECHBIX KOHIIEHTPALIHI
pearupyronmx BEMIeCTB U MPOIYyKTOB peakiuii. Pacuers! TernoBoro s dekra peakimm.

PA3JEJ 6. PACTBOPBI 4
Tema 6.1. Coaeprxanue yuedOHOro MaTepuajia 2 OK 01
ITonsitue 0 pacTtBopax 18. PacTBopenue kak ¢u3uKo-xumudeckuii npomecc. Pacteopbl. CriocoObI TPUTOTOBICHHS PACTBOPOB. 2* OK 02

PactBopumocTs. MaccoBast foJisi pacTBOpeHHOro BeriecTBa. CMBICT MOKa3aTessl MpeebHO TOMYCTUMOM OK 07
KOHIICHTPAI[UH U €T0 MCIIOJIb30BaHUE B OIICHKE 3KOJOTMUECKON O0€30MacHOCTH. 11K2.4
[IpaBuia 3KOJIOTHYECKH II€TIEeCOO0pa3HOr0 MOBENEHHS B OBITY W TPYIOBOW [EATENBHOCTH B LEISX

COXPAHEHHUSI CBOETO 37I0POBbS M OKPY)KAIOIIEH NPHPOIHON CpeIbl; OMAaCHOCTh BO3JACHCTBHS HA JKHUBEHIC

OpraHu3Mbl OIIPCACIICHHBIX BECIICCTB.

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PACUCTHBIX 33/laHUH HA PACTBOPBI, MCIOJIB3yeMble B OBITOBOH U

IPOM3BOJICTBEHHON JICSTEIEHOCTH YeJIOBEKa

Tema 6.2. Coaeprxanue y4eOHOro MaTepuaJia 2 OK 01
Hccienopanne coiicTs IIpakTHYecKkHne 3aHATHS 2 OKO02
pacTBOpoB I13 Nel7. IpuroroBiienue pactBopoB. McciieoBaHne TUCIIEPCHBIX CHCTEM 2* OK 04

[IpuroToBeHre pPAcTBOPOB 3aJaHHON (MOJIIPHOM) KOHIEHTpamuu (C MPaKTHKO-OPHEHTUPOBAHHBIMU OK 07
BOIPOCAMH), OTIPE/ICIICHHE CPEIbl BOIAHBIX PACTBOPOB. IK2.4
IIpuroroBneHre M M3y4YEHHE CBOWCTB JHCIIEPCHBIX CHCTEM pAa3HbIX BUJOB: CYCIIEH3UH, 3MYJbCHUH,
KOJUTOMIHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTHHHBIX M KOJUIOMIHBIX PAaCTBOPOB, BBISIBICHHE OCHOBHBIX
PA3THYMH MEXKTY HUMH.

MNPOPECCUOHAJIBHO-OPUEHTUPOBAHHOE COAEPKAHUE (COAEP) KAHUE NPUKJIAJHOT'O MOAYJISA)

PA3JIEJI 7. XUMWS B BBITY U MPOU3BOJACTBEHHOM JEATEJIbHOCTH YEJIOBEKA 6 OK 01
Tema 7.1. Coaepxanue yueO0HOr0 MaTepHuaJia 6 OK 02
Xumus B ObITY 19. OOuapyxeHHe HEOPraHHYeCKHMX KATHOHOB M AHHOHOB, OPraHUYEeCKHX BEINECTB OTIEIbHBIX 2* OK 04
IPOU3BO/ICTBEHHOM KJIACCOB C HMCNO/Ib30BAHHEM KA4eCTBEHHbIX peaKuuii OK 07
JeATEIbHOCTH YelI0BEKa KauecTBeHHBIE XMMHYECKHE pEaKIMH, XapaKTepHbIE Ui OOHAPYXKEHHsS HEOPraHMYECKMX BEIIECTB IK2.4

(xaToHOB 1 aHMOHOB). COCTaBJIeHNE YPaBHEHUH peakunii oOOHapyKeHus! KaTHOHOB [-VI rpynn u aHHOHOB,

B T.4. B MOJIEKYJISIPHOM 1 MOHHOI popmax.

Peakumu oOHapyXKeHNST HEOPTaHUIECKHUX BEIIECTB B PEATBHBIX 00BEKTaX OKPYKAIOIIEH Cpeibl.

KavecTBeHHbIE XUMHUECKHE PEAKIIMU, XapaKTEPHbIE I OOHAPYKEHHUS OTAEIBHBIX KJIACCOB OPraHUYECKUX
COEAMHEHHH: (PEHOJIOB, AIBAETHIOB, KpaxMala, YKCyCHOM KUCIOTbI, aMUHOKHCIIOT | Ap.

Jenatypartus O€JIKOB PY HATPEBaHUH, ITBETHEIC PEAKIINHA OCITKOB.

CocraBiieHre KauyeCTBEHHBIX peaKHI/Iﬁ 06Hapy>1<eHI/1$[ OPraHuvYCCKUuX COG}II/IHGHI/Iﬁ OTACJIBHBIX KJIACCOB.
IIpakTHYecKue 3aHATHS 2
13 Nel8. Dkosoruueckas 0€30NaCHOCTH MOCJIeICTBU ObITOBON M IPOM3BOJACTBEHHOM 1eATeILHOCTH 2*

16




YyeJ0BeKa, CBs3aHHAsl C MepepaGoTKoii BemiecTB IMOWCK W aHANM3 XUMHUYECKOW WH(opMaImu u3
Pa3IUYHBIX UCTOYHUKOB (HayyHas U y4eOHO-HAy4YHas JTUTepaTypa, CPEICTBa MACCOBON WH(pOPMAIIUH, CETh
WuTepuer u apyrue).

Keiicet (c yuetom Oynmymed mnpodeccnoHampbHONH eATeNbHOCTH) Ha aHanmu3 WHGOpMAIMH O
MTPOM3BOCTBCHHOM JESITEIHLHOCTH Y€JI0BEKA, CBA3aHHOMW C Mepepa00TKOM U MOMyYCHUEM BEIECTB, a TAaKKe
C 9KOJIOTHYECKON 06€30I1aCHOCTHIO

JMuddepennupoBannsiii 3auer (I13 Ne 19)

| Bcero

76
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3. VCJIOBUS PEAJIM3AIIAM ITPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIHATITAHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanuzanus yqyeOHON AMCIUIUIMHBI TpeOyeT Hanu4us yueOHOro KabuHeTa u jJabopaTopuu 1o
XUMUHU.

OobopynoBanune yueOHOro KabuHeTa, J1a00PaATOPHUN:

— pabouee MecTo neparora (npenoaaBaTtenbckuid croi (1 mt.), ety (1 mit.)

— pabourie Mecta oOyuaronuxcst (cToisl 1adboparopusie (13 mrt.), crynbs (25 mit.)

— Jocka ydeOHas (MenoBas Tpex-cekiuonHast) (1 mr.)

— Jnaboparopuslii nocynaa (60 mr.)

— Hurpar-rectep (HuTpaTomep) Coske 2-ro nokosenus (1 mr.)

— BBITSDKHOU mikad (1 mr.)

— PpEeaKTHUBHI JIs1 1a00paTOPHBIX U MpakTHdeckux padot (200 mrT.);

— MeH3ypka ains npuema jekapcets (100 mT.)

— TUNETKH JyIs nepeHoca sxuakoctd (100 mT.)

— kouba (10 mT.)

— npooupku muuHAprudeckue (100 mT.)

— Habop roToBbIX MUKponpenaparos (1 mr.)

— MHKPOCKOI MOHOKYJISIpHBIH (1 1mT.)

— MHUKPOCKON OMHOKYJSpHBIHN (1 1mT.)

— Ttabmuua «[lepuonnyeckas TabauIa XUMUYECKUX J1eMeHTOBY (1 mT.)

— Ttabnuua «PacTBOPUMOCTh KUCIOT, OCHOBaHM U cosielt B Boje» (1 mT.)

— Ttabnuua «Psn akTuBHOCTH MeTauioBy (1 mT.)

— TabJIUIBI U IJIAKaThl HA 3JEKTPOHHOM HocHuTene 1o TeMe «CTpoeHHe aTOMOB XMUMUYECKUX
AJIEMEHTOB M MPUPOAA XUMUUECKOHN CBSA3W» (5 IIT.)

— TaONWIBl W TUIAKAaThl Ha JJIGKTPOHHOM HocuTene mo Teme «lleproaumueckuii 3akoH |
tabnuua J[.1. Menneneesa» (1 mt.)

— TaOaMIbI U MJIaKaThl Ha JIEKTPOHHOM HOCHTENE MO TeMe «THUIbl XUMHUECKUX peakuui» (8
IIT.)

— TabnWmpl ¥ TUTAKaThl Ha DJIEKTPOHHOM HOCHUTENE 1O TeMe «DJIEKTPOIUTHYECKAs
JMCCOIMALIUS M MOHHBIH 0OMeH» (5 mIT.)

— TabaMIbI U MJIaKaThl HA JIEKTPOHHOM HocHTene no TeMe «Kiaccudukanys, HOMEHKIaTypa
U CTPOEHHME HEOPTraHMYECKUX BeIecTB» (5 1IT.)

— TaOJHIBI U TUTAKaThl HA 3JIEKTPOHHOM HocuTelne 1mo teme «[Ipon3BoACTBO HEOPTaHUYECKUX
BEIIECTB. 3HaUEHHE U PUMEHEHHUE B OBITY U HAa IPOM3BOJCTBE (3 1IT.)

— TabaMIbl M TUTaKaThl Ha DJEKTPOHHOM Hocutesae mo teme «Kiaccugukanus, cTpoeHue u
HOMEHKJIaTypa OpraHMYeCKUX BEIIeCTB) (8 IIT.)

— TabnuIbl M TUIAKAaThl HA JJIEKTPOHHOM HocutTene mo Teme «CBOWCTBA OpPraHUYECKHUX
coeuHeHu» (5 mr.)

— TaONWIBl W TUTAKATHI HAa JJEKTPOHHOM HocHTene mo TemMe «OpraHndeckne BeIIecTBa B
KHU3HEIEATEIbHOCTH  uesioBeka. [Ipom3BOACTBO M NpPUMEHEHHE OpraHMYeCKUX BEIIECTB B
MPOMBIIIUICHHOCTHY (5 TIT.)

— TaOnWmpl W TUTAKaThl HA DIIEKTPOHHOM HocuTene 1o Teme «KuHernmueckme U
TEPMOJIMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX peakiuil. PaBHOBecre XMMHUYECKUX
peakmuii (5 mrT.)

— TaONWIBl W TIJIaKaThl Ha JJIGKTPOHHOM HOCHTENe 1O TeMe «/lucrepcHple CHCTEMBI |
(bakTOpbl UX YCTOWYMBOCTH (5 MIT.)

— TabnauIbl M TUTAKaThl Ha SJEKTPOHHOM Hocutene mno Teme «MccienoBaHue CBOWCTB
JUCTIEPCHBIX CUCTEM TS UX UACHTU(GUKAITII (5 1IT.)
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— TaOJMIBI U TUIAKATHl Ha AJIEKTPOHHOM HocuTene 1o teMe «OOHapyKeHne HeOpraHuYecKHX
KaTHOHOB ¥ AaHMOHOB U OPTraHUYECKHUX BEIIECTB OTACIBHBIX KIJIACCOB C HCIOJIb30BAHUEM
KaueCTBEHHBIX PEaKIuii» (5 1mIT.)

— TabiaMubl M IUIAKATBl HA DJIEKTPOHHOM HOCHTENE II0 TeMe «XUMHs B ObITY H
IIPOU3BOJICTBEHHON JESITEIBHOCTH YeIoBEKay (5 IIT.)

— TaOJMIIBI U TUTAKATHI HA 3JIEKTPOHHOM HOcUTENE 0 TeMe «OCHOBBI Ta00paTOPHOM MPaKTHKH
B NP0 ECCUOHAITBHBIX JIA0OPATOPHUAX» (S5 IIT.)

— TaOJMLbI U IUIAKAThI HA 3JIEKTPOHHOM HOCHUTEINE IO TeMe «XHMUYECKUH aHaIu3 Ipo0 BOJIbD»
(2 mrt.)

— TaOJMIBI M TJTIAKATHl HAa 3JIEKTPOHHOM HOCHTEJNE 10 TeMe «XUMUYECKHI KOHTPOJIb KauecTBa
MIPOJIYKTOB TTUTAHUS (2 IIT.)

— TabaMubl M IJaKaThl HAa JIEKTPOHHOM HOCUTENEe MO TeMe «XMMHUYEeCKHH aHaiu3 Ipod
MOYBBDY (5 IT.)

— Tabnuubl M IUIaKaThl Ha 3JIEKTPOHHOM Hocutene mno TteMe «VccienoBanue 0OBEKTOB
ouocdepsr» (4 mrT.)

— BugeopmwnbMbl 1o TemMam: «Harmsgwas xwmus. Opranmdeckas Xxumusi. benkun u
HYKJIEMHOBBIE KMCIO0ThD» (1 mt.), «Harmsinnas xumus. PacTBopbl. DieKTpoiauTHdecKas TUCCOLUALNs»
(1 wr.), «Harnsanas xumus. XumMuueckoe npousBoacTso. Meramnyprus» (1 mr.), «XuMus 31€MEHTOB
HeMeTauioBy (1 mrT.)

— CKJISIHKAa TeMHoe cTekJ10 250 M1 ¢ y3KuM ropisiom (5 mirt.)

— crynka Ne 3 (100 mi) ¢ mectukom (8 1mirt.)

— Kkosiba mepHas 1-250-2 (8 mt.)

— crakan H-1-100 (8 mrT.)

— crakan H-1-1250 (8 mt.)

— crakan H-1-600 (8 mrT.)

— mwmHAp 3-50-2 (8 mrt.)

— mwmHAp 1-100-2 ¢ HocukoM (8 mT.)

— BopoHnka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mt.)

— 3aXHUM POOUPOYHBI (8§ 1IT.)

— crpunioBka Ne 3A (8 mrT.)

— npobupku [1X-1-14-120 (99 mT.)

— Habop (IaKOHOB € KPBIIKAMHU KaneabHUIIaMu (5 1mT.)

— Habop 1o snektponusy (1 mr.)

— nabopatopHbie oBenupHbie Becbl M-ER 122ACF (JR)

— komb6a mepnas 1-1000 (2 mr.)

— xousiba mepHas 1-500 (2 mT.)

— kom6a KM-2-250-34-TC (6 mrT.)

— kom6a KM-2-100-34 (6 mir.)

— rmmretka 2-2-2-10 (10 mT.)

— nuretka 2-1-2-5 (2 mr.)

— munertka 2-1-2-1 ¢ npsMbiM rpaa. (2 mrT.)

— mmarenb J-23-001 ps s3b1ka 1ByXcTopoHHUH mpsimoit 200*12 mwm (10 mT.)

— Oropetka 1-3-2-25-0,1 6e3 kpanuka (5 miT.)

— BECHI ANIEKTpOoHHBIE JJabopaTtopHble Macca-K BK-300 (HIIB=300r, quck p=0,005r mnard. d-
120mM BeTpo3amuT. 3kpad (1 mr.)

— Mmozenb «Kpucrannnyeckas pemierkay «AMasy aeMoHcTpauroHHas (1 mT.)

— MuUKpo-naboparopust uisi xummudeckoro skcnepumenta (¢ I, nHabopoMm kepamuiku u
dapdopa (2 mrt.)

— mpubop st nomydenus razos [MIIT'NY 1.4.3. TIC (1 mt.)
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— 71a00paTOPHBIM KOMIUIEKT JJIs1 HAYaJIbHOTO 00y4YeHHS 10 XUMUH (2 1IT.)

— Habop mocyAbl W MPUHAIICKHOCTEM M3 MOJUMEPHBIX MAaTepUaIOB Ui IMPOBEACHUS
nabopaTopHbIX paboT o xumun (Mukpo-nadopatopus Ha 2 —X ydammxcs) (2 mrT.)

— HabOp aTOMOB JIsl COCTaBJICHUs Mojieseit MoJiekyd (1 mT.)

— Habop PeaKkTHUBOB JJIS POBEIECHHS YICHUYECKOTO SKCIIEPUMEHTA 110 XUMUHU B COOTBETCTBUH
C TEeMaTUKOU mporpamMmsl (1 mmit.)

— cTynka ¢ nmectoMm kepamuueckue (D=80mm) (6 miT.)

— CTYIIKa C mecToM crekyistHHas (1 mT.)

— CTakKaH MEpHBIA CTeKISTHHBIA 150Mi1 (7 mT.)

— MNpoOUPKU CTEKJISIHHBIE (78 WIT.)

— konb6a meprast 1-50 (15 mt.)

— konba mepnast 1-100-2 (23 mr.)

— komb6a mepnast 1-200 (15 mir.)

— komb6a mepras 1-1000 (2 mit.)

— kon6a koundeckas KM-2-250-34TC (6 mT.)

— kousiba konnueckass KM-2-100-34 (6 mrT.)

— Oroperka 1-3-2-25-0,1 6/xp (4 mrT.)

— nunetka [1C 2-2-2-10 (5 wrt.)

— mnunetka 2-2-2-10 (3 mir.)

— mnunetka 2-1-2-5 ¢ npsimoit. rpaa. (1531) (5 mT.)

— munerka 2-1-2-2 crpeii. rpaa. (5 mr.)

— munertka 2-1-2-1 copeii. rpax. (912) (5 mr.)

— nmrerka Mopa 2-2-2 (15 mrT.)

— nurerka Mopa 2-2-10 (15 mr.)

— muretka [1C 2-2-2-25 (14 mrT.)

— UMIUHAP MepHbIi 25 M (mract. noact) (20 mrt.)

— numuHap 3-50-2 (5 mt.)

— numuHap 3-100-2 ¢ pen (5 mT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mT.)

— Oroperka 1-1-2-25-0,1 ¢ kp. (4 mr.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mir.)

— CKJISIHKA JUIsl peaKTUBOB C Y3KOW ropsioBuHOM (125 My, TeMHoe crekiio) (10 mit.)

— CKJISIHKA JUIsl peaKTUBOB C Y3K0oi ropsioBuHOM (250 My, TeMHoe crekiio) (10 mit.)

— CKJISTHKA JIJISl PEaKTUBOB C IMIUPOKOM ropioBuHO#M (250 M1, cBeTinoe crekiio) (10 miT.)

— OyThUIKa y3KOTOpIast, rpaayupoanHas — 50 mut, /a1, LAMAPLAST (10 mt.)

— OyTbhUIKa KBaJpaTHasl TpaJydpoBaHHas, C 3aBHMHUYMBaroleics kpbimkoi, [IOH]] — 100 mn

(10 mrt.); 6yTeiika BB -1-1000 ¢ kpermkoii 1000w (3 mit.)

— ueHtpudyra naboparopnas «KARMED» 80-2 (1 mrt.)

— cnpunnoBka miactuzonbHas [IBX UCIIL. «by» (b-0) (5 mT.)

— ajexkTpuyeckas mmTtka (1 mr.); mratus 1adopatopHslit 1/GpoHT. padot, LLIDP (4 mrt.)

— OYKH 3alIUTHBIE (2 1IT.)

— Habop mo snexTponusy (1 mrT.)

— Ttabmuua «Ps akTHBHOCTH MeTasuioBy (1 mT.)

— Ttabnuna Menneneena (1 mT.)

— anTeyka s oKazaHus nepBoi momomy (1 mr.)

— cBuHel (2) a3otHokuchbiid XY (¢. 1 xr) (1 mrT.)

— Habop Nel C «Kucnors» (1 mT.)

— Habop Ne3 BC «lllenouny (1 mit.)
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— Habop Ne6 C «Oprannyeckue BemecTBay (1abopantckas) (1 mr.)

— Habop Ne7 C «MunepaibHbie ynooperus» (n1adopantckas) (1 mr.)

— #Habop Nell C «Conu 1151 IEMOHCTpAIMU OTBITOBY (J1abopanTckas) (1 mit.)

— nHabop Nel2 BC «Heopranuueckue BemiectBay (1adopantckas) (1 m.)

— Habop Ne22 BC «Muaukatopsl» (Jrabopantckas) (1 mr.)

— Habop A MOJIETUPOBAHUS MOJIEKYJl OPraHUYECKUX coeauHenui (1 mr.)

— Habop A MOJEIMPOBAHUS MOJIEKYJl HEOPraHUYECKUX coeAuHeHuH (1 mrT.)

— mpombiBasika 250 mi (1 mit.)

B mpouecce ocBoeHuss mporpamMMmbl Y4eOHOM TUCHUIUIMHBI «XUMHS» CTYIEHTHl HMEIOT
BO3MOXXHOCTH JIOCTYTA K JICKTPOHHBIM Y4eOHBIM MaTepuajaM M0 XUMHUH, UMEIOIIUMCS B CBOOOTHOM
noctyrne B cetu HTepHeT (971eKTpOHHBIM KHHUTaM, IpakTUKyMaMm, TectaMm, marepuanam EI'D u ap.).

TexHnyeckue cpeacTBa 00y4eHuUs :

— TIEPCOHAJBHBIA KOMIIBIOTEP, IMOAKIIOYEHUE K ceTh MHTEepHEeT ¢ MOJyleM KOHTEHTHOM
bunbTpau, BO3MOXKHOCTh TPAHCISIIIUK HA DKpaH ayauo u Bujaeo nundopmanuu (1 mr.)

— mnporpammHoe obecnieuenre Ha [TIK (1 mT.)

— wmonwuTop (1 mT.)

— iaBuarypa (1 mr.)

— wmbib (1 mT.)

— TteneBu3op (1 mT.)

— kabens s nogkmodeHust HDMI (1 mr.)

3.2. UndopmanuonHoe odecrieyeHne peaau3alnu NporpaMmbl

Jlns  peaym3anuu  mporpammbl  OuOnmmoreuHblii  Gonx MHCTUTYTAa HMMEeT 1e4yaTHble |
DIIEKTPOHHBIE  OOpa3zoBaTenbHbIE ¥ HMHOOPMAIIMOHHBIE  PECYpChl, PpPEKOMEHIOBAaHHBIC IS
UCIIOJIB30BaHUs B 00pa30BaTEIIbHOM IPOIIECCE, HE CTApIIE MSATH JIET C MOMEHTA U3JaHHUS.

3.2.1. OcHOBHBbIE HCTOYHUKH

1. I'abpuenan, O.C.. Xumua. 10 xknacc: Yueonux / O.C. I'abpuenan, U.I. Ocmpoymos, C.A.
Cnaoxoe — Mockea: Ilpoceewenue, 2025. — 128 c¢. — ISBN 978-5-09-124953-8. — URL:
https://book.ru/book/957969

2. I'abpuenan, O.C.. Xumua. 11 xnacc: Yueonux / O.C. I'abpuensan, U.I'. Ocmpoymos, C.A.
Cnaokos — Mockesa: Ilpoceewenue, 2024. — 128 c¢. — ISBN 978-5-09-116777-1. — URL:
https://book.ru/book/957971

3. Xumus. 10 xnacc. Yenyorénuwiii yposenv: Yueonux / B.B. Epemun, H.E. Ky3vmenko, B.U.
Tepenun [u op.]; noo. peo. B.B. Jlynun — Mockesa: Ilpoceewenue, 2024. — 448 c. — ISBN 978-5-09-
116510-4. — URL: https://book.ru/book/957970

4. Xumusa. 11 kracc. Yenyonéunwiti yposenv: Yueonux / B.B. Epemun, H.E. Ky3vmenxo, A.A.
Ipo3z0os, B.B. Jlynuna; noo. peo. B.B. Jlynun — Mocksa: IIpoceewenue, 2024. — 480 c¢. — ISBN 978-5-
09-116511-1. — URL.: https://book.ru/book/957972

5. MapreiHoBa, T.B. Xumusa. VYrayOnenssiii ypoBeHb. 10-11 kmaccel: y4eOHUK JUIs
cpennero odmiero obpaszoBanus / T. B. MapteiHoBa, U. B. Apramonosa, E. b. 'ogyHoB ; moa o0rieit
penakmueir T. B. MapTeiHOBOM. — 2-¢ u31., ucnp. u aom. — Mocksa: M3narensctBo FOpaiit, 2025. —
352 ¢. — (O6meo6pazoBarenbublii 1UKI). — ISBN 978-5-534-16227-1. — Tekcr: 31MEKTPOHHBIN //
O6pasoBarenphas iathopma IOpaiit [caitr]. — URL: https://urait.ru/bcode/568398 Aundunorenona,
. B. Xumus. ba3zoseii ypoBenb: 10—11 kmaccel: yueOHUK Ui cpeaHero oOmiero ooOpasoBanus /
. B. Aadunorenona, A. B. babkos, B. A. [TonikoB. — 2-¢ u31., uctp. u jgo1. — Mocksa: M3xareascTBo
KOpaiit, 2025. - 290 c. — (O6meobpazoBatenbubiii 1uki). — ISBN 978-5-534-16098-7. — Tekcr:
snekTpoHHbIH // O6pa3oBarenbHas miardopma FOpaii [caitr]. — URL: https://urait.ru/bcode/568473

6. Pymsuruc, I'.E. Xumus. ba3zoBbiii ypoBenb: YueOnuk / I'.E. Pym3utuc, ®@.I'. ®enpaman —
Mocksa: IIpocBemenne, 2025. — 336 c¢. — ISBN 978-5-09-124954-5. - URL:
https://book.ru/book/957973
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7. Pamenkuii, A.M. Xumusa. ba3oBeiii ypoBeHb. TpeHUPOBOUHBIE M MPOBEPOUYHBIC PAOOTHI:
Yyebnoe nocodue / A.M. Pamenkuii — Mocksa: I[IpocBemenue, 2025. — 80 c. — ISBN 978-5-09-
124962-0. — URL.: https://book.ru/book/957994

8. AHdunorenoBa, . B. Xumus: y4eOHHMK ¥ MPAKTUKYM JJIS CPEAHETO IMPO(PEeCCHOHAIBHOIO
obpazoBanus / . B. Audunorenona, A. B. ba6kos, B. A. [Tonikos. — 2-¢ u3., ucrp. u gom. — Mocksa:
MznarensctBo FOpaiit, 2024. — 291 c. — (IlpodeccuonanpHoe obpaszoBanme). — ISBN 978-5-534-
11719-6. — Texkcr: osnektponHbli // OOpa3oBarenbHas mmiatdgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/444870

9. I'munka, H. JI. O6mas xumus B 2 T. Tom 1: ydeOHUK 11 cpeHEro mpodeccHoHaIbHOTO
obpazoBanus / H. JI. 'munka; nox penakuueit B. A. Ilonkosa, A. B. babkosa. — 20-e u3zn., nepepad. u
non. — Mockga: MznatensctBo HOpaiit, 2023. — 349 c. — (Ilpodeccuonansroe oopazoBanue). — ISBN
978-5-9916-9672-2. — Texkcr: anekrponnbiit // ObpazoBatenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512151

10. I'munka, H. JI. OO6mas xumust B 2 1. Tom 2: yuebnuk st By3oB / H. JI. I'munka; moj
penakuueir B. A. ITonkoBa, A. B. babkoBa. — 20-¢ u3n., nmepepad. u mon. — MockBa: M3aarenbcTBo
FOpaiit, 2023. — 379 c¢. — (Boicmiee oopazoBanue). — ISBN 978-5-9916-9355-4. — Tekct: 3MeKTPOHHBIH
// ObpazoBarenbHas mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512503

11. I'muaka, H. JI. OOmias xumus. 3aJauu U yIpaKHCHUS: y4eOHO-TIPAKTHIECKOe 1mocodue
1S cpeaHero npodeccruonansHoro oopaszosanust / H. JI. I'munka; mox penakiueii B. A. ITonkosa, A.
B. babkoBa. — 14-¢ m3n. — MockBa: M3garensctBo IOpaiit, 2023. — 236 c. — (IIpodeccrnonansroe
obpazoBanue). — ISBN 978-5-534-09475-6. — Tekct: snexkTpoHHbIi // OOpa3oBarenbHas miardopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

12. 3aiiues, O. C. Xumus. JlabopaTopHbIil TPakTUKyM M COOpPHHK 3a/a4y: ydyeOHOoe mocodue
U1 cpenHero mpodeccuonanbHoro oopasosanus / O. C. 3aiineB. — MockBa: M3narenscTtBo KOpaiit,
2023. — 202 c¢. —(IIpodeccuonanpHoe oOpaszoBanme). — ISBN 978-5-9916-8746-1. — Tekcrt:
a5eKTpoHHbBIHN // O6pa3oBarenbHas iardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513541

13. MaptbinoBa, T. B. Xumus. YrnyOnenusiii ypoBeHb. 10-11 kiaccel: yuyeOHMK ais
cpennero obmiero obpaszoBanusi/ T. B. MapteinoBa, 1. B. Apramonosa, E. b. 'ogyHoB; moa oOmieit
penakmueit T. B. MapTeiHOBOM. — 2-¢ u31., ucnp. u gom. — MockBa: M3garensctBo HOpaiit, 2024. —
352 c. — (O6meobpazoBarenbubiii 1wKm). — ISBN 978-5-534-16227-1. — Tekct: 3NeKTpOHHBIH //
Oo6pa3oBartenpHas mwiardopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/544793

14. Huxonwsckuit, A. b. XuMmus: y4eOHUK U MPAKTUKYM JUIS CPETHETO MpodeccroHAIbHOTO

obpazoBanust / A. b. Huxonbckmii, A. B. CyBopoB. — 2-¢ wm3xm., mepepab. m gom. — Mocksa:
NznarensctBo FOpaiit, 2023. — 507 c. — (IIpodeccuonansnoe obpazoBanue). — ISBN 978-5-534-
01209-5. — Tekct: oanekTtpoHHbIt // OOpa3zoBatenpHas miatdopma IFOpaiit [caiit]. — URL:

https://urait.ru/bcode/513537

15. Xumus: ydyeOHMK Ui cpeaHero mnpodeccuoHansHoro obpaszoBanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. [llamoBai; mox obmieir pemaknueit I'. H. @aneesa. — 2-¢ u3m.,
nepepad. u jgon.— MockBa: M3natensctBo IOpaiit, 2023.— 431c.— (IIpodeccuonansnoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr: snexTpoHHbI // OOpa3oBarenpHas miatdGopmMa
FOpaiir [caiit]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

16. Xumus. 3agadnHuk: ydeOHOE MOCOOHue IS CpeaHero MpodheCCHOHATBLHOr0 00pa3oBaHus /
1O. A. JleGenes [u ap.]; mox oOmieit penakuuei I'. H. ®aneeBa. — MockBa: M3garensctBo HOpaiiT,
2023. — 236 c. — (IlpodeccnonanpHoe oOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
aneKTpoHHBIH // OOpa3oBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513091

17. Tapmmn, A. II. Xwumudeckue Ttepmunbl. CroBaph: ydeOHOe mocoOue s BY30B /
A. II. Tapumnn, B. B. MopkoBkuH. — 2-e u3j., ucnp. u jgom. — Mocksa: Uznarenscto FOpaiit, 2023. —
452 c¢. — (Beicmiee oOpasoBanue). — ISBN 978-5-534-04639-7. — Tekct: snekTpoHHBIA [/
OopasoBarenbhas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

18. Oneitaukos, H. H. Xumus. Anroputmsl pemieHus 3aja4 U TeCThI: yueOHOe 1mocooue s
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cpennero npodeccuoHanbHoro oopazoranus / H. H. Oneitnukos, I'. I1. MypaBseBa. — 3-¢ u3., ucHp.
u gomn. — MockBa: U3narensctBo FOpaiit, 2023. — 249 c¢. — (IIpodeccuonanproe oOpa3oBaHuE). —
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URL: https://urait.ru/bcode/513860

19. Pocun, U. B. Xwumusa. YueOHUK W 3aJayHUK: JUISI CpeaHEro MpodecCHOHATBLHOTO
obOpazosanus / 1. B. Pocun, JI. JI. Tomuna, C. H. ConoBbseB. — MockBa: M3narensctBo FOpaiit, 2023.
— 420 c. — (IlpodeccuonanpHoe odpazoBanue). — ISBN 978-5-9916-6011-2. — TekcT: 351eKTpOHHBIH //
OopasoBarenbhas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

3.2.3 HHTepHeT-pecypcehl:
20. Onummuana «IToxopu BopoOséBsl ropsi!»: [caiit]. — URL: https://pvg.mk.ru

21. Bcepoccuiickass ~— onmuMMIMaga — IIKOJRHUKOB 1o  xumuu:  [caiit]. —  URL:
https://chem.olimpiada.ru
22. OnuMmuaapl 1O  XWMHW:  3aj]add, pemieHus, pasboper:  [caiir]. — URL:

https://chem.dist.mosolymp.ru

23. MockoBcKas OJIMMITHaa IIKOJIBHUKOB 1o XuMuu: [caiit]. — URL: https://mos.olimpiada.ru

24. Cuctema AMCTaHIMOHHOTO O0y4YeHHs «XHUMHs»: MOATOTOBKAa K ONUMIIHMaaaM: [calT]. —
URL: https://chem.dist.mosolymp.ru

25. HMutepHeT-omumimaza mo Hanorexuomorusam: [caiir]. — URL: https://nanometer.ru

26. DnekTpoHHas OuOnMMoTeKa XMMHUYeCKOro ¢akyinbrera MI'Y umenun M. B. JlomoHOCOBa:
yueOHbIe 1 HH(pOopMannoHHble MaTepuaibl: [caiT]. — URL: https://chem.msu.ru/rus/elibrary

27. Xumnueckuii moptan «Chemnety: yueOHmkm, craThm, 3amaud: [caiitr]. — URL:
https://www.chem.msu.ru/rus/olimp

28. OTKpbITast SIEKTPOHHASA OMOIHOTeKA «XUMUS»: U IIKOJIBHUKOB U y4HTENel: [cailT]. —
URL.: https://www.chem.msu.ru/rus/elibrary

29. Hay4HO-TIOMYJIIPHBIA TPOCKT «IJEMEHThI OOJNBIIONH HAyKW». HOBOCTH, JICKIIHH,
sunuknonequu: [caitr]. — URL: https://elementy.ru

30. XuMus ¥ )KU3HB: HAYIHO-TIOMYJSPHBIN KypHai: [cait]. — URL: https://hij.ru

31. IoreHuman: Hay4YHO-NOMYJISPHBIN KypHaT /Ui IIKOJIBHUKOB U yuuTtene: [caift]. — URL:
https://potential.org.ru

32. XuMmus B MIKOJIE: HAyYHO-MeTOAMYeCcKui skypHa: [cait]. — URL: https://hvsh.ru

33. WebElements: mnepuoanueckas Tabnuia, cBOWCTBa 3neMeHTOB: [caiit]. — URL:
https://www.webelements.com — fI3. auri.

34. Tlepuonnyeckasi TaONIHIIA XUMHYECKHUX JIEMEHTOB: PYCCKOSI3bIUHBIN caT: [caiiT]. — URL:
https://periodictable.ru

35. XuMHK: CalT O XUMHH: YYeOHHKH, CHOpaBOYHUKH, peakmmu: [caiit]. — URL:
https://mwww.xumuk.ru
36. Opranmueckas xumus. Jlaboparopus: CIpaBOYHUK, peakinuu, cuHTe3: [calT]. — URL:

https://orgchemlab.com
37. JlekTOopryM: HEKOMMEPUYECKHI 00pa30BaTEIbHBINA MPOEKT: KYPChI, BUCOICKINH: [CaiT]. —
URL.: https://www.lektorium.tv
38. Stepik: obpasoBarenpHas miatdopma: Kypesl mo xumuu: [cait]. — URL: https://stepik.org
39. XuWMHKH U XUMUS: dJICKTPOHHBIH )ypHa: [caiit]. — URL: https://chemistry-chemists.com
40. EctecTBeHHbIC HAYKH: HHTEPHET-U3anue i yunteneit: [caiit]. — URL: https://enauki.ru
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4. KOHTPOJIb n

OIIEHKA

OBIIIEOBPA30BATEJIBLHOM JAUCHUILINHBI

PE3YJIbTATOB

OCBOEHMUAA

KoHTponb M oOlLieHKa pe3ylbTaTOB OCBOGHMsI 0O0LIe00pa30BaTeNbHON IUCLUILIMHBL
PaCKpBIBAIOTCS Yepe3 AUCLUUIUIMHAPHBIE PE3Yy/IbTaThl, HalpaBlIeHHbIE HA (OPMHUPOBAHUE OOIIUX U
npodecCHOHATIBHBIX KOMIIETEHIIMH 10 pa3/ienaM U TeMaM COJIepKaHus yueOHOro Marepuara.

Tun oueHoOYHBIX

O6mas/npodeccuoHaIbHAA KOMIIETEHIHS Paznen/Tema .
MeponpuATHIA

OK 01. Beibupatb criocoObl pemeHus 3a1a4 Tema 1.1,1.2

MpodeCCHOHAILHON JESITEIIbHOCTH Tema 2.1,2.2 Texymuii KOHTPOJIb:

MMPUMECHUTECIIBHO K Pa3JIMYHbIM KOHTCKCTaM

Tema 3.1,3.2,3.3
Tema 4.1,4.2,4.3

Tema 5.1
Tema 6.1, 6.2
Tema 7.1
OK 02. Mcnonbp3oBaTh COBpEMEHHBIE Tema 1.2,
CpeJIICTBA MIOUCKA, aHau3a U uHTepnperanuu | Tema 2.1, 2.2

uH(pOpMaLum, 1 UHPOPMAIIMOHHbIE
TEXHOJIOTHHM JJIsl BBIIIOJHEHUS 33124

Tema 3.1,3.2,3.3
Tema 4.1,4.2,4.3

npogeccuoHaIbHOM JesITeNbHOCTH Tema 5.1
Tema 6.1, 6.2
Tema 7.1

OK 04.9¢ddexTnBHO B3aMMOICHCTBOBATH U Tema 3.3

paboTaTh B KOJUICKTHBE U KOMaH/IC Tema 4.2,4.3
Tema 6.2
Tema 7.1

OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 4.3

OKpYKaroIIeH Cpe/Ibl, pecypcocOepeskeHHIO, Tema 6.1, 6.2

NPUMEHSTh 3HaHU 00 U3MEHEHUH KIIUMaTa, Tema 7.1

NPUHIMIIE OEPeKITUBOTO MPOU3BO/ICTBA,

3 PEKTHBHO NEHCTBOBATh B YPE3BBIYAHBIX

CUTYaIHsAX

[IK 2.4. Beimmonssts TectupoBanue u otaaaky | Temsl [IOC

POrpPaMMHOTO 00ECTICYCHHS.

— TECTUPOBAHHE
— YCTHBIH orpoc

— pelIeHue PacYETHRIX 3a4a4
— Hal0JII0IeHUE 32 XOJIOM
BBITOJIHEHHS IPAKTUKO-
OPUCHTUPOBAHHBIX 3a/IaHUI

— MpeCTaBJICHUE Pe3yIbTaTOB
NPaKTUYECKUX padoT

— MPOBEICHUE XUMHUYECKOTO
JKCIEPUMEHTA

— BrInonHeHe KOHTPOIBHBIX
paboT 1o paznenam
JTUCLUTUTAHBI

— OIICHKAa CaMOCTOSITEIILHO
BBITIOJTHCHHBIX 3a/IaHUH

— 3alIUTa peHIeHus Keic-3a1a4
(c yuetom Oymymieit
npodeccroHaIbHOM
JIeATETTLHOCTH )

IIpome:xyTouHnast
aTrecTanms:
HuddepennmpoBanHsbIii 3auet
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