ABTOHOMHASI HEKOMMEPYECKASI IPO®ECCHOHAJIBHASL
OBPA3OBATEJIBHAS OPTAHU3ALUSA «<HU/KEI'OPOJACKHNU KOJUIE K
TEIIVNIOCHABKEHUA U ABTOMATHYECKUX CUCTEM YIIPABJIEHUS»
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Ko, npodeccusi/cnenuanbHOCTh 09.01.03. «Oneparop nHGOPMAIMOHHBIX

CHUCTEM U pECYPCOB»

H.Hosropona
2026 r.



Onobpena MeToIM4YeCcKON KoMuUccUen YTBEPXJIAIO

00111e06pa30BaTENBHOTO UKIIA 3amecTuTensb AupekTopa no YMP
IIpotoxon Ne 2 ot 07.04.2026r. X, & W.B.CrnemuHcKas

Ipencenarens MK _ 4 ‘3’“// [Tpomxwuna E.B.

Pabouas mporpamma yue6Hoi nuctumummnabl OJ1.07 Xumus pazpabotaHna Ha OCHOBE
TpeOOBaHUM

- ®enepanbHOro roCy1apCTBEHHOro oopazoBaTenbHoro cranaapra (naisee ®I'OC) no
npodeccun cpeaHero mnpodeccuonanpHoro o6pazoBanus 09.01.03. «Omepatop
WH()OPMAITMOHHBIX CHCTEM U PECypCOBY», YTBEP)KICHHBIN MpHUKa3oM MHHHCTEpCTBA
npocsemieHust PO ot 11 nHos6ps 2022 r. N 974;

- @epaepasibHOM 00pa3oBaTEIBLHON MPOTrpaMMbl CPEIHETO 0O0IIero 00pa3oBaHUS
(ITpuxa3z Munnpocsemenus Poccun ot 23.11.2022 Ne 1014),

- monoxkenuit @OOIT COO,

- C y4eTOM NIpHUMEpPHON paboueil mporpammbl 00II€00pa30BATEIBHON JUCITUTUTMHBI
OJ1.07 XMW, pazpadorannoit ®I'bOY IAI1O UPIIO.

Opranuzanus-pa3paboTyrk: ABTOHOMHAs HEKOMMepueckas mpodeccruoHanbHas
oOpa3oBarenbHass opranuzanust «HuXKeropoJackuil KomieIk TEIUIOCHA0KEHUs |
aBTOMATHYECKUX CHCTEM YITPaBICHUS

Pa3pabotuuk: npenogaBarens AHITIOO «HKTCy»



COAEPKAHUE

OBIIIASI XAPAKTEPUCTHKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA30OBATEJbHOMN JUCIHUATIJIMHBI «O1.07 Xumus»

CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJBHOM IUCHUIIINHBI

YCJIOBUSA PEAJN3ALNHA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACIHATITAHBI

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBLHOM JJUCIUILIAHBI
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1.0BLIAS XAPAKTEPUCTHKA PABOYEN MMPOTPAMMBbI
OBIEOBPA30BATEJIBLHOM JUCUUILIUHDI «OJ1. 07 Xumus»

1.1 MecTo AucuMIuIMHBI B CTPYKTYpe o0pa3oBaTtebHoi nporpammbl CI1O:
OOmeobpa3oBarenbHas JUCHUILUIMHA «XUMHS» SBISETCS 00s3aTeNbHON  YacThIO

00111e00pa3oBaTebHOTO UKJIa 00pa3oBaTeIbHOM MporpaMMbl B cooTBeTcTBUU ¢ DI'OC CITO

o 09.02.03. «Oneparop nHGOPMANMOHHBIX CUCTEM U PECYPCOBY

(mpodeccrn/crennarTbHOCTH)
1.2.les1n ¥ m1aHUpYeMBbIe Pe3y/JIbTAThI OCBOCHHMS THCHUIIINHBI:
Heas pucuumianHbl: DOpMUPOBAHME Yy CTYIACHTOB XMMHYECKOM COCTABIIIOLICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHUPAa KaK OCHOBBI IPHUHATHSA PEUICHUM B JKU3HEHHBIX H
IIPOU3BOJICTBEHHBIX CUTYalUsAX, OTBETCTBEHHOT'O MIOBEJEHUS B IIPUPOIHOM cpene.

3aga4yu AUCHMILINHBI:

— chopmMupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMUYECKUX MTPOIECCOB H
SIBJICHUM B OKPYXKAIOLIEH Cpesie, HEeTOCTHOW HayqYHOU KapTHUHBI MUPa, B3aUMOCBSI3U U
B3aMMO3aBMCHUMOCTH €CTECTBEHHBIX HaYK;

— pa3BUTh YMEHHS COCTABIISTH (HOPMYIIbI OPTaHUYECKUX U HEOPTaHMYECKUX BEILECTB,
YpaBHEHHSI XUMHUYECKUX PEaKIuil, OOBSICHATD UX CMBICI, HHTEPIIPETHPOBATH
PE3yJIbTaThl XUMHUYECKHUX IKCIIEPUMEHTOB,

— chopMupoBaTh HaBBIKU MPOBEACHUS MTPOCTEUIITNX XUMHUUECKUX IKCIIEPUMEHTATBHBIX
MCCIICIOBAaHH C COOJIOZICHUEM TTPaBHII OE301TaCHOTO OOpaIIeHus C BEIECTBAMU H
1abopaTopHBIM 000PYI0BAHUEM;

— pPa3BUTh YMEHUS UCIOJb30BaTh HHPOPMALIMIO XMMUUYECKOTO XapaKTepa U3 pa3iInuHbIX
HUCTOYHUKOB;

— chopMupoBaTh YMEHUS IPOTHO3UPOBATH MOCIEICTBHS CBOCH JESITEIbHOCTH U
XUMHUYECKUX TPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX ITPOIIECCOB;

— chopMupoBaTh MOHUMAaHUE 3HAYUMOCTH JOCTHXKEHUH XMMUYECKON HAYKH U
TEXHOJIOTUH JUIsl pa3BUTHS COLMAIBHOM U MPOU3BOJICTBEHHOM cdep.

1.2.1. Tlnanupyemble pe3y/IbTaThl OCBOEHHs 00111€00pa30BaTe/IbHON AMCHUILVINHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO



Koa u HamMeHOBaHHe
(popmupyembix
KOMIIeTeHIU I

Hﬂaﬂl/lpyeMbIe pe3yabTaTbl OCBOCHMSA TUCHUIIJIUHDBI

Oo6mue: auunoctHbie (JIP), MeTanpenmernbie (MP)

JAucuuniaunapusie (npeamerHbie [1P)

OK 01.Bbi6upatsb
€Ioco0bI peneHus
3aja4
npodeccuoHaNbHOI
AeTeJbHOCTH
NPUMEHUTEJIbHO K
Pa3JIMYHBIM
KOHTEKCTaM

(J/IP) B yacTy TPY10BOr0 BOCIIUTAHUS |

TOTOBHOCTH K TPYAY, OCO3HAHHE IICHHOCTH MacTepCTBa,
TPYIOIO0UE;

TOTOBHOCTH K aKTHBHOM JAEATEILHOCTH TEXHOIOTUIECKOH U
COLMAIILHON HAIIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIUHPOBATH,
TUTAHWPOBATH U CAMOCTOSTEIIFHO BBITTOJHATE TaKylO
JeSITeTbHOCTB;,

MHTEpEC K pa3nnyHbIM chepa npodeccHoHaTbHOR NesITeNbHOCTH,;

MP 01 OBiaieHne yHUBepPCAJIbLHBIMU y4eOHBIMH
N03HABATEIbHbIMH JefCTBUAMMU:
a) 0azoBbIe JOTHYECKHE Tl CTBHS.

CaMOCTOSTEIBHO (POPMYJIUPOBAThH M AKTYAJIU3UPOBATH IIPOOIIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

YCTaHABIIUBATh CYIICCTBCHHBIM MPU3HAK WK OCHOBAHUS JUISI
CpaBHEHUs, Ki1accu(uKanuy 1 0000IIeHNS;

OMPENIENIATh [IEH ACATSILHOCTH, 33/1aBaTh apaMeTPhl U
KPUTEPHHU UX JIOCTHIKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B PACCMaTPUBAEMBbIX
SIBJIEHUAX

BHOCHTH KOPPEKTHUBBI B JICATEILHOCTD, OIIECHUBATH COOTBETCTBHE
Pe3yJbTaTOB IEJISIM, OLICHUBATH PUCKHU TIOCIICICTBHUI
JIeSITEIbHOCTH,

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TP PELICHUH KU3HESHHBIX

mpooiaemM
0) 0azoBbIe HcCIeI0BATEIbCKHE J€CTBUA:

BJIaACTh HaBBIKaAMU y‘Ie6HO-HCCJ’IG}10BaTCHLCKOI>i n HpOCKTHOﬁ
ACATCIIBHOCTH, HABBIKAMHU PA3PCHICHUA npoGneM;
BBIABJIATH MIPUIHUHHO-CIICACTBCHHLIC CBA3U U aKTyaJIM3UPOBATH

3aa4vy, BbIABUTAThb TUIIOTE3Y €€ PCUICHNA, HAXOAUTb apTYMCHTHI JId]

JTIOKa3aTeNbCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh apaMeTPHI U
KPUTEPUH PEIICHHUS;

AHAJIM3MPOBATH MOJyUYEHHBIE B XO/I€ PELICHUS 3a/1a4UH
Pe3yNIbTaThl, KpUTHYECKHU OLIEHUBATH UX TOCTOBEPHOCTb,

P 01. CdopmupoBaTh TNpPEACTABICHUSI O XHUMHYICCKOM
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHOM KapTHUHBI MHUpA, POJIH
XVMMHH B TIO3HAHUM SIBJICHUM TPUPOABI, B (OPMHPOBAHHUU
MBIIUICHUS W KYJbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIbHOM
IPaMOTHOCTH, HEOOXOJUMOM IS PEIICHUS MMPAKTUUCCKUX 3a7a4d U
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO H
MIPUPOJHON cpelie;

IIP 02. Bianmets cucTeMol XUMUYECKUX 3HAHUH, KOTOpast
BKJIFOYAET: OCHOBOIIOJIAralOIINe MOHATHUS (XUMUYECKUN HIEMEHT,
aToM, JJIEKTPOHHAsT 000I0UKa aToMa, S-, P-, d-3JIeKTpOHHbIE
OpOUTaTN aTOMOB, MOH, MOJIEKYJa, BaJICHTHOCTb,
AIEKTPOOTPUIIATEILHOCTD, CTENIEHb OKUCICHUS, XUMUYECKAsI CBSI3b,
MOJIb, MOJISIpHAS Macca, MOJISIPHBIA 00bEeM, YITIEpOIHBIN CKeTIeT,
(yHKIIMOHANBHAS TPYIIA, PAIUKA, H30MEPHs, U30MEPHI,
TOMOJIOTUYECKUH Psill, TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPOI- U
a30TCoJIepKaIlie COSAMHEHUS, OMOJIOTHYECKH aKTUBHBIC BEIIECTBA
(YrmeBopbl, )KUPKI, OEIKH), MOHOMED, TTOIIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS, KPUCTAILTMYECKas
perieTKa, TUIBl XUMHYEeCKUX peakiui (OKUCIUTEILHO-
BOCCTAaHOBUTEINIBHBIE, DK30- U SHAOTCPMUICCKUE, PEAKITIH HOHHOTO
o0MeHa), pacTBOP, NEKTPOIHUTHI, HEANIEKTPOIHTHI,
AIEKTPOIUTHICCKAS TUCCOITHAITNS, OKUCITUTEIh, BOCCTAHOBUTEIID,
CKOPOCTh XUMUYECKOH peaKIiu, XUMHIECKOE PAaBHOBECHE), TEOPHH
Y 3aKOHBI (TEOpHsS XUMHUYECKOTO CTPOSHUSI OPTaHHYECKUX BEUIECTB
A.M. byTtnepoBa, Teopus 3JEKTPOIUTUYECKON AUCCOLUALUHY,
nepuoauyeckuii 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUS
MAacCChI), 3AKOHOMEPHOCTH, CHMBOJIHYECKUHN A3bIK XUMHH,
(hakTOIIOTUYECKHE CBEJICHHUS O CBOHCTBAX, COCTABE, MTONYyUYSCHUH U
0e301acHOM HCITOJIH30BAaHUH BAKHEHIIINX HEOPTAHHIECKUX U
OpTraHUYECKUX BEIMIECTB B OBITY U PAKTUICCKON JIEATETHHOCTH
YeJI0BEKa;

IIP 03. YMeTh BbISIBIIATH XapaKTEPHbIC IPU3HAKH U B3aHMOCBSI3b
W3YYEHHBIX TOHITHUM, IPUMEHATh COOTBETCTBYIOLINE IOHITHS U
ONMUCAHUU CTPOCHUS U CBOMCTB HEOPTAHUUECKUX U OPTaHUUECKHUX
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MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;
YMETh IEPEHOCUTh 3HAHUS B [I03HABATEIbHYIO U IIPAKTUUECKYIO
001aCTH KU3HEAESTEIbHOCTH;

YMEeTh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTeii;
BBIIBUTaTh HOBBIE UJEH, IIPEJIaraTb OpUTHHAIBHBIE TOAXO0 Bl U
pelieHus;

CHOCOOHOCTh UX UCIIONIb30BAHMUS B MO3HABATEIILHON M COLMAILHON
MIPAKTHKE

BCIICCTB U UX npeBpameHHﬁ; BbIABJISATE B3AMMOCBA3b XUMHUYCCKUX
3HAHHUH C IMTOHATHUSIMU U OpeaACTaBICHUAMUA APYTrux

CCTCCTBCHHOHAYYHBIX MPCIAMCTOB;

IIP 04. YMeTh uCIIOIb30BaTh HAMMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEXTyHApOIHOTO CO03a TEOPETUYECKON 1
MPUKJIaIHON XMMHHU U TPUBUAIBbHBIC HA3BAHUS BaYKHEUIIIMX
BEIIECTB (ITHIICH, alleTHIICH, TIUIepuH, peHom, popMansbaeris,
YKCYCHasl KUCJIOTa, TIMLUH, YTapHbIil ra3, yIrIeKUCIbli ras,
aMMHaK, raaiCcHas U3BC€CThb, HCraui€Has U3BCCTh, IIMThEBAs COJa U
JIPYTUX), COCTABIATH POPMYJIIbl HEOPTaHUIECKUX U OPTraHUYeCKUX
BEIIIECTB, YPABHCHUS! XUMHUYECKUX PEaKUi, OOBSICHATh UX CMBICT;
MOATBEPKIAATh XapaKTEPHbIE XUMUYECKUE CBOMCTBA BELIECTB
COOTBCTCTBYIOIIMMHU SKCIICPUMCHTAMHU U 3alIUCAMU ypaBHeHI/Iﬁ
XUMUYECKHUX PEeaKLUii;

IIP 05. YMeTh ycTaHABIHMBATH MTPUHAIICKHOCTH H3YICHHBIX
HCOPraHMYCCKUX U OPraHUYCCKUX BCHICCTB K OIMMPECACIICHHBIM
KJlaccaM M IpyIIaM COeAUHEHHUH, XapaKTepHU30BaTh UX COCTaB U
Ba)KHEHIIINE CBOMCTBA; ONPEAEISATh BUABI XMMUYECKUX CBSI3€Hl
(xoBasIeHTHAsI, MOHHAS, MEeTaJNINYecKasi, BOAOPOIHAS), THUIIBI
KPUCTAIUTMYECKHUX PEIIETOK BEIIECTB; KJIaCCUPHUIINPOBATD
XUMHAYECKHE PEaKLHH;

IIP 07. YMeTs NIpOBOANTH PacUYEThl IO XUMUUECKUM (HOpMYITaMu
YpaBHECHUAM XUMHUUYCCKUX peaKHHﬁ, C UCIIOJIb30BAHHNEM
(U3NYECKUX BEJIMYMH, XapaKTepU3YIOLINX BELIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00beMa ra30B, KOJIMYECTBA
BEIIECTBA, UCTIOIb30BATH CUCTEMHbIE XUMHUUECKNE 3HAHUS IS
IIPUHATUA peIHeHI/Iﬁ B KOHKPCTHBIX )XKU3HCHHBIX CUTyalluAiX,
CBSI3aHHBIX C BEIICCTBAMU U UX IPUMCHCHUCM,

OK 02.
Hcnoan3oBarb
COBpeMeHHbIe
CpecTBa NMONCKA,
aHAIM3a U
HHTEpIpeTaIun
uHopmaumnu, u
HH(pOpPMAIHOHHBIE
TeXHOJOTHH [IIA
BBINOJIHEHHUS 3a/1a4

(J/IP) B 00s1acTH IEHHOCTH HAYYHOI0 MIO3HAHMS

c(hopMUPOBAaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHOM
MPaKTHUKH, OCHOBAaHHOTO HA JUAIOTE KYJIbTYP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;
COBEPILICHCTBOBAHUE A3BIKOBON U YUTATENHCKOU KYJIBTYPHI KaK
CpeACTBa B3aUMOACHCTBUS MEX Y JIIOAbMU U MO3HAHUS MUPA;
OCO3HAHUE LIEHHOCTU HAyYHOH €ATEIbHOCTH, TOTOBHOCTh
OCYILIECTBJIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO ACSTEIBHOCTh
WHIUBUIYAJIBHO WU B rpynne;

IIP 06. BiameTs OCHOBHBIMY METOJIaMU HAYYHOTO TIO3HAHUS
BEIIIECTB U XUMHUYECKUX SIBIICHUN (HaOt0IeHNe, N3MEpPEHHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE);

ITP 07. YMeTs NpOBOAUTE PacUEThl [0 XUMHUUECKUM hopMyIaM U
YpaBHEHUSM XUMUYECKUX PEAKIHUN C UCIOIb30BaHUEM (DU3HUECKUX
BEITMYIMH, XapaKTEPUIYIOIINX BEIIECTBA C KOJIMISCTBEHHOM
CTOPOHBI: MacChl, 00heMa (HOPMAIIBHBIE YCIIOBHS ) Ta30B,
KOJINUECTBA BEIECTBA; UCIIOIh30BaTh CUCTEMHBIC XUMHUECKHE
3HAHUS IJIS TPUHSITHS PEIICHUH B KOHKPETHBIX JKIH3HEHHBIX
CUTyaIMIX, CBI3aHHBIX C BEIICCTBAMHU U X IPUMEHEHHEM;
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npogdeccuoHaNbHOMI
AeATEeJIbHOCTH

MP 01.0Baasenne yHuBepcaJbHbIMHA Y4eOHBIMH
N03HABATEJIbHbIMH JefCTBUSIMM:

B) padoTta ¢ nHpopManmeii:

—  BJIQAETh HABBIKAMH NOIXYyYEHHUS MHPOPMALIUK U3 UCTOUHHKOB
Pa3HBIX TUIIOB, CAMOCTOSATENBHO OCYIIECTBIATh IOUCK, AHAJIH3,
CHCTEMaTHU3aLUI0 U UHTEPIIPETALNIO HHPOPMALIMH PA3IHYHBIX
BUZOB U (POPM NPENCTABIICHUS;

—  co37aBaTh TEKCTHI B Pa3IMYHBIX OpPMaTax ¢ y4eTOM Ha3HAUCHHS
WHQOPMAIUH U 1IeJIeBOI ayTUTOPUH, BEIOUpPasi ONTHMAIBEHYIO
¢dbopMy npencTaBIeHUS U BU3yalU3aluu;

—  OLIGHHMBATh JOCTOBEPHOCTb, JISTHTUMHOCTh HH(OpMALUH, €€
COOTBETCTBHE IPABOBBIM U MOPATbHO-3THYECKUM HOPMaM;

—  HCIIOJIb30BaTh CpeAcTBa HHYOPMAIMOHHBIX 1 KOMMYHUKAITHOHHBIX
TEXHOJIOTHH B PELICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33/1a4 ¢ cOOII0IeHIeM TpeOOBaHU SPrOHOMUKH,
TEXHUKHU 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS, TPABOBBIX U
STHYECKHX HOPM, HOpM HH(OPMAIIMOHHOW 0€301aCHOCTH;

—  BJaJEeTh HAaBBIKAMH PACIIO3HABAHUSI U 3aIUTH HH(OpPMAIINH,
WHQOPMAIMOHHON 0€30MaCHOCTH JINYHOCTH

ITP 08. YMeTs mmanupoBaTh U BBIIONHATH XUMHYESCKUI
9KCHEPUMEHT (IPEBPaIIEHUs] OPTaHNYECKUX BEILECTB IPU
HarpeBaHuM, MOJlyuYeHHE STHIIEHA U U3Y4YEHHE €T0 CBOMCTB,
KaueCTBEHHbIE pEaKIMi Ha aJIbJIETU/Ibl, KpaxMall, YKCYCHYIO
KHCIIOTY; IeHaTypanus O€JIKOB IPpU HarpeBaHWUH, LIBETHBIE PEaKLINU
0€JIKOB; IPOBOAUTH PEAKIMU HOHHOTO 0OMEHa, ONIPEACTISIT CPEAy
BOJIHBIX PacTBOPOB, KaUeCTBEHHbBIC PEaKIMU Ha Cyibdart-,
KapOOHAT- ¥ XJIOPUA- AaHUOHBI, HA KATHOH aMMOHUS; peIlaTh
SKCIIEpUMEHTAIbHBIC 3a1a4i 110 TeMaM "MeTaibl" u
"HemeTayisl") B COOTBETCTBUU C NPaBUIIaMU TEXHUKU
0e30macHOCTH MpH 00paIIeHUH C BEIIECTBAMH H JIA00OPATOPHBIM
000pyIOBaHHEM; IPEACTABIISAT PE3YIBTATHl XUMHUECKOTO
JKCTIEpUMEHTa B ()OpMe 3alicy YpaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 (GOpMYITHPOBATH BEIBOABI HA OCHOBE 3THUX PE3yJIbTATOB;
P 09. YMeTh aHATM3UPOBATH XUMUYECKYIO0 HH(OPMAITHIO,
MOJy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CPEACTB MaCCOBOM
uHpOopMaluu, cetb IHTEpHET U Ipyrue);

OK 04. ¢ pexTuBHo
B3aNMOJelCTBOBATD U
pabotath B
KOJLJIEKTHBE U
KOMaHje

JIP 02.1'0TOBHOCTB K CAMOPA3BUTHUIO, CAMOCTOATEILHOCTH U
CaMOOTIPECIICHUIO;

—  OBJIaJICHUE HaBBIKAMU Y4eOHO-HUCCIICIOBATEIBCKOM, IPOCKTHON 1
COITMATLHOM JeSITEIIHLHOCTH;

MP 02. OBaaneHue yHUBepPCAIbHBIMA KOMMYHUKATUBHBIMH

JeHCTBUAMH:

0) coBMecTHasl 1eATeJILHOCTD;

~ TIOHMMAaTh U KCIIOJb30BaTh MPEUMYLIECTBA KOMaHIHON U
WHIUBUAYAIBHON pabOTHI;

- NPUHUMATH LIETTU COBMECTHOU JESITEIBHOCTH, OPIraHU30BBIBATH U
KOOPAMHUPOBATH AEUCTBHUSI 1O €€ JOCTUKEHUIO: COCTABIATD ILJIaH
JEHCTBUMN, PACIPENEIIATh POJIM C YYETOM MHEHUM YYaCTHUKOB
00CyXTaTh Pe3yIbTaThl COBMECTHOU PabOTHI,

- KOOPIWUHHUPOBATH U BBINOJIHATH padOTy B YCIOBHUAX PEATLHOTO,
BHUPTYQJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBYS,

- OCYIIECTBJIATH MMO3UTUBHOE CTPATETUYECKOE MOBEICHUE B PA3IMUYHbBIX
CUTYaIHsIX, TIPOSIBIIATH TBOPUYECTBO M BOOOPaKEHHE, OBITH

WHHUIMAaTHBHBIM

ITP 08. YMeTs mimaHupoBaTh U BBIIONHATH XUMUIECKUI
9KCHEPUMEHT (IIPEBPALICHHUS OPTAaHUYECKUX  BEILIECTB IPU
HarpeBaHuH,

MOJTyYeHHe STUIIEHA U U3YYEHHE €r0 CBOMCTB, KAaUeCTBEHHBIE
peaKknyu Ha aJbAETHIbI, KpaXMall, YKCYCHYIO KHCIIOTY;
JieHaTypanys OeJIKOB IPU HaIPEBaHUH, IBETHBIC PEaKIIUH OEITKOB,
MPOBOIUTH PEAKIIMY MOHHOTO 0OMEHa, ONPEENITh CPeay BOIHBIX
pacTBOpPOB, KAUECTBEHHBIE PEaKUU Ha CyIb(ar-, KapOoHaAT- U
XJIOpUJI- aHUOHBI, HAa KATHOH aMMOHMSI; peliaTh
SKCIIEpUMEHTAIBHBIC 3a/1a4H 110 TeMaM "MeTaisl" u
"Hemeraibl'") B COOTBETCTBUH C MTPABUIAMHU TEXHUKU
0e30macHOCTH MpH OOPAIIEHUH C BEIIECTBAMH U JIA0OPATOPHBIM
000pynOBaHNEM; TIPEICTABIIATH PE3YIbTATHl XUMHUIECKOTO
JKCIIEpUMEHTA B (pOpMe 3aIMCH YPaBHEHU COOTBETCTBYIOIINX
peakuuii 1 GOpMYITHPOBATH BEIBOABI HA OCHOBE 3THX PE3yJIbTaTOB




MP 03. OBianeHne YHMBepCAIbHBIMH PeryJsiTUBHBIMH
AeficCTBUSIMM:

T) IpUHATHE ce0s U APYTHX JIOACH:

- [PUHMMATh MOTUBBI U apTYMEHTHI APYTUX JIOAEH MPH aHaN3e
pe3yIbTaTOB JAESTEIbHOCTH;

- IpU3HaBaTh CBOE IPABO U MPABO IPYTUX JIOAEH HA OMNOKHY;

- pa3BHBaTh CIIOCOOHOCTh MOHUMATh MHUp C MO3ULMH APYTOro YeJoBeKa

OK 07. CopeiictBoBats| (JIP) B 00s1acTi 3K0710ru4€cKOro BOCIUTAHUS P 01. ChopMupoBath NpeACTABICHUS: 0 XUMUYECKON
COXpaHEHHUIO - chopMHPOBAHHOCTD KOJIOTHYECKOM KYIbTYPbI, TOHUMAHNE BIMSHKS | COCTaBIIAIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XMMUM
OKpYy:Kawouei cpeasl, COLIMAJIBHO-’KOHOMUYECKHX MPOLECCOB HA COCTOSIHUE MPUPOJHON U B [I03HAHUH SIBJICHU IPUPOIEI, B JOPMUPOBAHNH MBIILIEHHUS U
pecypcocoepekeHnIo, COLIMATIbHOM Cpeibl, OCO3HAHUE TII00AIBHOTO XapaKTepa KYJIBTYPbI JIMYHOCTH, €€ (DYHKIMOHAIBHONH rPAMOTHOCTH,
NPUMEHSTH 3HAHUSA 00 AKOJIOTHYECKUX TTPOOIIEM; HEOOXOMMOH ISl pEIICHNS MPAKTUIECKUX 3a7a9 U KOJIOTHUECKU
H3MEHCHMHU KJIMMaTa, IJIAaHUPOBAHHUE U OCYIIECTBICHHC HCﬁCTBHﬁ B Opr);(a}()]_ueﬁ cpene Ha 000CHOBAHHOI'O OTHOIIEHUS K CBOEMY 310POBbIO U HpHpO,Z[HOﬁ
NPHMHIHITBI OCHOBE 3HaHUS LeJIe YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA; Cpeac,

6epe>KJmBor0 AKTHBHOE HEMPUSITUE e CTBHH, MPUHOCSLIUX BPE Opr)Ka}()]_uef/'I ITP 10. YMmeTh coOmr0aaTh npaBujia 3KOJOTMYCCKHU
NPOM3BOACTBA, cpee; 11eJIeCO00Pa3HOTo MOBECHUS B OBITY U TPYIOBOM JEATEIHHOCTH B
3 pexTHBHO - YMEHHE IIPOTHO3MPOBATh HEOIArONPHUATHBIE SKOIOTHUECKUE LIeJIAX COXPAHEHHUSI CBOCTO 30POBbSI M OKPYXKAIOLICH IPHPOJIHON
J1eliCTBOBAThH B TIOCIIEICTBHS PEPUHAMAEMbIX JSHCTBHIA, IIPEIOTBPAIIATh X CpEebl; YUUTHIBATH OTMIACHOCTH BO3JICHCTBUS HA )KHUBBIE OPTaHU3MBI
Ype3BbIYAIHBIX - pACIIMPEHHE OIBITA JeSTETBHOCTH SKOIOTHUECKOH HanpapiennocTy; | OMPEACICHHBIX BELIECTB, OHMMAs CMBICI II0Ka3aTells MPeeIbHOM
cuTyanusx - OBJIaJIEHHE HAaBBIKAMH YYeOHO-HCCIIEI0BATENBCKOM, MPOEKTHON 1 AOITyCTHMOH KOHLICHTPALIHH

COHHaHBHOﬁ JACATCIIBHOCTHU

MK 2.1. Co3gasarsJIP 02.'0TOBHOCTE K CAMOPa3BUTHIO, CAMOCTOATEIILHOCTH U IIP 02. Biameth cucTeMON XUMHUYECKUX 3HAHUH, KOTOpast
BH3YAJbHBLIA  JH3aiiH] CaMOOIIPE/IEIEHHUIO; BKJTFOYAET: OCHOBOIIOJIATAIOIINE MTOHSITHUS, TEOPUHU U 3aKOHBI,
NJIeMEHTOB MP 01.0OByaieHHe YHUBEPCAIbHBIMU Y4eOHBIMU 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH S3BIK XUMHH, ()aKTOJIOTHIECKIE
rpauuecKoro NMO3HABATEIbHBLIMHU JeiiCTBUSIMH CBEJICHHsSI O CBOWCTBAaX, COCTaBE, ITOJIyYEHUH 1 O€301TacHOM
[10JIB30BATEIbCKOT0 B) padoTa ¢ undopmaiueii: WICITOJIb30BAaHUY BAKHEHIIINX HEOPTAHMIECKUX U OPTaHIMICCKIX
unTepeiica. BJIQ/ICTh HAaBBIKAMH MOTy4YeHHsI UH(HOPMAIIUU W3 HCTOYHUKOB BEIECTB B OBITY U IPAKTHYECKOM JCSITEITLHOCTH YEIOBEKA;
MK 2.2 Pa3HBIX THIIOB, CAMOCTOSTENILHO OCYIIECTBIISATh TIOUCK, aHATU3, IIP 03. YMeTh BBISIBIATH XapaKTePHbIC MTPU3HAKH U B3aHMOCBSI3b
IoAroTaBIMBaTh CHUCTEMAaTH3AIMIO U HHTEPIPETAINIO HHPOPMAITUHN PA3THIHBIX M3YYCHHBIX TTOHITHH, MPUMEHSATH COOTBETCTBYIOIE NOHATHS TIPH
rpaduueckue BHJIOB ¥ ()OPM TIPEICTABIICHUS; OMHCAHUH CTPOCHUS 1 CBOHCTB HEOPraHMYECKNX M OPraHHYECKHX
MaTepHAIbI s C0371aBaTh TEKCTHI B Pa3IMUHBIX (hopMaTax ¢ y4eTOM Ha3HAUCHHSI BCILICCVTB M UX IIPpCBPAlICHUH; BBIABJIATH B3aUMOCBA3b XUMHYCCKUX
BIJTIOYEeHHS B nHGOPMAIUH U 1IEJIEBOM ayIUTOPUH, BHIOMPAs ONTUMAJIbHYIO 3HAHWH C ITIOHATHUAMHA U NPCIACTABJIICHUAMU NPYTUX
rpaduueckuii (dhopMy TIpe/ICTaBICHUS U BU3yaIH3allHH; €CTECTBEHHOHAYYHBIX MPEIMETOB,;
T — —  OIIEHWBATh JOCTOBEPHOCTD, JIESTMTHMHOCTh HH()OPMAITNH, e ITP 06. Binagets ocHOBHBIMU MCTOZIaMH HAYYHOTO MO3HAHHA
unTepdeiic COOTBETCTBHUE NMPABOBBLIM U MOPAJIbHO-3THYECKUM HOpMaM; BEIIECTB M XUMHUYECKHX SBICHNI (HAOJIIO/ICHUE, H3MEPEHHE,
) —  HCII0JIb30BaTh CPEACTBA HHGOPMAIIHOHHBIX 1 KOMMYHHUKAIMOHHBIX | OKCICPUMEHT, MOJIEIIHPOBAHHE);
TEXHOJIOTHIA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U IIP 07. YMeTs mpOBOUTH PACUCTHI [0 XUMUICCKUM HOpMyIIaM 1
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OpTraHM3aIMOHHbBIX 33124 C COOJII0ICHUEM TPeOOBaHUI SPTOHOMUKH,
TEXHHUKH 0€30TIaCHOCTH, TUTHEHBI, pecypcocOepeskeH s, TPaBOBBIX U
3TUYECKHUX HOPM, HOPM MH(POPMAIIMOHHON 0€3011aCHOCTH;
BJIAJICTh HABBIKAMH PACIIO3HABAHUS U 3alUTH HH(POPMAIIUH,
HH()OPMAITMOHHON 0€30IMaCHOCTH JIMIHOCTH
(JIP) B 06J1acTH 3K0J10TrH4€CKOTr0 BOCITUTAHUS:
c(hOpMHUPOBAHHOCTh IKOJOTHUECKOHN KYIbTYPHI, IOHUMAHHUE BIIMSIHUS
COIMAJIbHO-?KOHOMUYECKUX TPOIECCOB Ha COCTOSIHUE MMPUPOTHON U
COLMAIBHOMN Cpebl, OCO3HAHKE TII00ATBHOTO XapaKTepa
AKOJIOTHYECKUX TTPOOIIEM;
IJIAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUM B OKPYKAIOUIEN Cpede Ha
OCHOBE 3HaHUS IIeJIe YCTOWYHUBOTO Pa3BUTHUS YEIIOBEUCCTBRA;
AKTUBHOE HETIPUITHUE JCHUCTBUN, MPUHOCAIINX BPEJl OKPYKaroLen
cperne;

YpaBHEHUSIM XUMHYECKHUX PEaKIHU C NCTIONb30BaHUEM (PH3MUECKUX
BEJIMYMH, XapaKTEePU3YIOLINX BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEILLECTBA; UCIIOJIB30BaTh CHCTEMHBIE XUMUYECKHE
3HAHWS U1 IPUHATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYyalUsiX, CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHUEM;

P 09. YMeTh aHATM3UPOBATH XUMUYECKYIO0 HH(OPMAITHIO,
MOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEACTB MACCOBOM
nH(pOopMaIuu, ceTh IHTEpHET U IpyTHe);




2.CTPYKTYPA U COJIEP’KAHUE OBIIIEOBPA3OBATEJIbHON JUCIUILIMHBI

2.1.00beM QMCHUILIMHBI H BUAbI Y4eOHO# padoThI

Bun yueOHo# padoTbl

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 72
OcHoOBHOe cojiep:KaHue 58
B T.U.

TEOpETUIECKOe 00ydeHne 30
PAKTUYECKHUE 3aHSITUS 18
nabopaTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME 6

B T.4.

TeopeTudecKkoe o0yueHue 2

IIPAKTUYECKUE 3aHATUS 4

nabopaTopHbIe 3aHATH -

KonTpoabHbie padoThI 6

IMpomexyTouHnasi arrecTanus (3a4er) 2
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2.2. TemaTu4ecKHii IJIaH U coep:KaHue Y4eOHOH TUCHMTLINHBI

HaumeHoBaHue Coaep:xanue yueOHOro MaTepuaJia (0CHOBHOE U NMpodeccHOHATbLHO-OPUEHTHPOBAHHOE), 1a00paTOPHbIE Oobem | Dopmupyembie
pa3nesioB U TeM NPaKTHYeCKUe 3aHATHSA, IPUKJIATHON MOAYJIb (IIPU HAJIHUYMH) 4acoB Komnerenuun
1 2 3 4
Pa3nen 1. OcHOBBI CTpOeHHs BellleCTBA 6
Tema 1.1. Conep:xaHue 4 OK 01
Crpoenune aToM0B | 1, CoBpeMeHHast MOJIENTb CTPOCHUS aTOMa. DJIEKTPOHHAS KOHPHUTyparus aroMa. Kiaccudurariust XMMIIecKux 2
XUMHYECKHX 3IIEMEHTOB (S-, P-, d-371eMeHTHI). BasieHTHBIE 3JIeKTPOHBI. BaleHTHOCTh. DJIeKTPOHHAS IPUPO/Ia XUMHUYECKOM
3JIEMEHTOB 1 CBSI3U. DJIEKTPOOTPHUIATEIILHOCTD. BHIBI XUMUUECKOW CBSI3H: KOBaJIIEHTHAS! (OOMEHHBIN M JOHOPHO-
npupoaa AKIENITOPHBIN ), MOHHAS, METaJUIMYecKasi BOJOPOTHAS, CITOCOOBI ee 00pa30BaHMsL.
XHMUYECKOH CBSI3
B ToM 4ncie, NPaKTHYECKUX 3aHATHIH U J1a00paTOPHBIX padoT 2
IIpakTuyeckoe 3anaTHe 1. Pemenue 3a1anuii Ha UCTIOIB30BAHNE XMMUYCCKOY CUMBOJIMKH M Ha3BaHUN COCTUHCHUN 2

10 HOMEHKJIATYPE MEKAYHAPOJHOTO COI03a TEOPETUUECKON U MPHUKIIAAHOW XUMHUM U TPUBHAIBHBIX Ha3BaHUM IS
COCTaBJICHHSI XUMUYECKUX (OPMYII ABYXaTOMHBIX COCIMHEHHUH (OKCUA0B, CYyIb(QUIOB, THAPUIOB U T.II.) U APYTUX
HEOpPraHWYeCKUX COCTUHEHUH OTAENbHBIX KIacCOB.

[IpakTuyeckue 3aJaHus Ha yCTAaHOBJICHUE CBS3U MEXAY CTPOCHHUEM aTOMOB XMMUYECKUX DJIEMEHTOB U UX COCIUHEHUIH
B COOTBETCTBHU C NoJiokeHueM Ilepuoanueckoi cucTeMsl

Tema 1.2. Conepixanue 2 OK 01
Hepuonnyecknii OK 02
3aKO0H H TA01MIA
JI.A. MenaeiaeeBa

B Tom uncie, npakTHYECKHUX 3aHATHIH H JIa0OpPaTOPHBIX padoT

IIpakTuyeckoe 3anaTue 2. [lepuoauieckas cucrema xumudeckux anemeHnToB .M. MernneneeBa. Ousnueckuit 2
cMmbica [lepuonnueckoro 3akona [I.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUUECKUX 3JIEMEHTOB,
00pazyeMbIX UMHU MPOCTHIX U CIIOKHBIX BEHIECTB B COOTBETCTBUHU C MOJIOKEHIEM XUMUYECKOTO DJIEMEHTA B
IIepnonnueckoii cucteme. MUpoBO33peHUYECKOE U HayuHOe 3HaueHue Ilepuoguueckoro 3akona J[.11. Menneneesa.
IIpornossl JI.11. MenaeneeBa. OTKpPBHITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemrenne mpakTHKO-OPUEHTUPOBAHHBIX TCOPETHUSCKIX 33JJaHUN HA XapaKTePU3AIUI0 XUMUUIECKHUX DJIEMEHTOB
«Meranudeckue / HEMETaNIMIECKHE CBOMCTBA, JIEKTPOOTPHUIIATEILHOCTh XUMUYECKHMX 3JIEMEHTOB B COOTBETCTBHUU C
UX JICKTPOHHBIM CTPOCHUEM U TOJIO’KEHHEM B NMEPUOIUYECKON CUCTEME XUMUYECKUX DJIEMEHTOB

Pa3nen 2 Xumuveckue peakuuu 10
Tema 2.1. Conep:xanue 4 OK 01.
Tunel xumuvecknx| 1, | Knaccudukarus v THIIBI XUMUYECKUX PEAKINK C y9acTHEM HeopraHnueckux BemiecTB. CocTaBieHne 2
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peakumni

YpaBHEHUH peakunii COSIMHEHNS, Pa3TIOKEHI,3aMeeHIsI, 0OOMEHa, B T.4. PeaKINi TOPEHHUS, OKHCIICHIS,
BOCCTAHOBJICHUSI.

YpaBHeHUs OKUCIEHUS — BoccTaHOBIeHMs. CTeneHs okucienusd. Okucnurens. BoccranoButens. CocraBienue
Y ypaBHUBAHHE OKUCIIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIUN METOIOB AJIEKTPOHHOTO OalaHca.
OxucAnTEeTHHO-BOCCTAHOBUTENBHBIE PEAKIIUHU B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIIECCax U
KuzHenesTenbHOCTH OPraHu3MOB.

B ToM 4mcite, npaKTHYeCKUX 3aHATHI M 1a00paTOPHBIX padoT

IIpakTnyeckoe 3ausitne 3. KonnuecTBeHHbIE OTHOIMECHUS B XUMHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH U
pacueTsl 0 ypaBHEHUSIM XMMHUYIECKHUX peakunii. Mojb Kak eAMHHUIIA KOJIMYECTBa BelecTBa. MosipHas mMacca.
3aKoHBI COXpaHEHUs MacChl U DHEPTUH. 3aKOH ABoraipo. MomspHbIii 00beM ra3zoB. OTHOCHUTENbHAS TUIOTHOCTh TA30B.
PacueTsl 10 ypaBHEHHSIM XUMHUECKUX PEakIii C HCMOIb30BaHHEM MaccChl, 00beMa ra3oB, KOJHYECTBA BEIECTBA.

Tema 2.2.

Conep:xanue

DJIeKTPOJIUTHYECKA
1 TUCCOIMANHNS 1
HMOHHLIH 00MeH

1. | Teopus sanekTpoaUTHYECKON Arccoranud. MOHBI. DIEKTpOINTHI, HEIJIEKTPOIUTHI. Peakiiuin HoHHOTO OOMeHa.
CocrasieHue peakinii HOHHOTO 0OMEHa IyTeM COCTABICHHS UX TIOJHBIX M COKPAIICHHBIX HOHHBIX YPaBHEHHH.
KucnotrHo-ocHOBHBIE peakiiy. 3aJaHus Ha COCTAaBJIeHNE HOHHBIX pEeaKIUH.

B ToM uncie, npakTHYECKUX 3aHATHIA U 1a00PATOPHBIX padoT

JlaGopaTopHasi paGora 1.Tunbl XUMHUUECKUX PEAKLIUH.
HccnenoBanre TUTIOB U MIPU3HAKOB XUMHYECKHX peaknuil. [I[poBeeHue peakinii HOHHOTO 0OMEHa, OTpe/ieieHUE
CpeJibl BOAHBIX PaCTBOPOB. 3a1aHUs HA COCTABJICHUE HA COCTaBJICHNE HOHHBIX peaklIui

OK 01
OK 04

KonTpoasnas padora 1.: CtpoeHue BemecTBa 1 MUMHUYECKUX PeaKuu

Paznen 3. CtpoeHue u

CBOMCTBA HECOPTaHUYECCKUX BECUIECCTB

Tema3.1.

Conep:xanue

Kaaccupukanus,
HOMEHKJIaTypa
CTpOeHHe
HEeOpPraHu4ecKux
BEIIECTB

1. Hpe,I[MeT HeOpFaHH‘IeCKOﬁ XHUMUU. KJ'IaCCI/I(bI/IKaI_II/Iﬂ HCOPraHNYCCKUX BCIICCTB. HpOCTLIG " CJI0KHBIC
BCIICCTBA. OCHOBHBIE KJIACCHI CIOKHBIX BCIICCTB (OKCI/IIH:I, TUAPOKCUBI, KUCIIOTHI, COJ'II/I). Bzaumocss3b
HEOPTraHNYCCKUX BCUICCTB. ArperaTHbIe COCTOsSHUS BEUICCTBA. KpI/ICTaJ]J]I/I‘-IeCKI/Ie n aMOp(bHLIe BC€OICCTBA.
Tuner KPUCTA/UIMYCCKUX PCHICTOK (aTOMHaH, MOJICKYJIsIpHAasA, MOHHAasd, MeTaJ'IJ'II/I"IeCKaH). 3aBHCHMOCTD
(1)I/I3I/I‘-ICCKI/IX CBOICTB BCIICCTBA OT THUIIA KpPICTaJ'IJ'IH‘ICCKOﬁ PCHICTKU. 3aBUCHMOCTh XMMHUYECKOM aKTUBHOCTH
BCIICCTB OT BUJa XUMHAYECKON CBSI3HM U THIIA KpHCTaHHH‘IeCKOﬁ PECUICTKH. HpI/I‘II/IHBI MHOFOOGpa?;I/I}I BCIICCTB.

B ToM uncie, NpakTHYECKUX 3aHATHH U J1a00PATOPHBIX padoT

IIpakTnyeckoe 3ansitne 4. HomeHkIaTypa HEOPraHMUECKUX BELIECTB: HA3BAaHKE BELIECTBA HCXOAS U3 UX
XMUMUYECKOH (hOPMYIIBI MM COCTaBIICHHE XUMUUECKON (OPMYJIIBI UCXOS M3 HA3BaHHS BEIIECTBA M0 MEXyHapOTHON
(MIOITAK) mnm TpuBHAIbHOM HOMEHKIIATYPe.

Perienue mpakTuueckux 3agaHuil Mo KiaccuuKaluy, HOMEHKIAType U XUMUUECKHM (OpMyiiaM HEOPraHUIEeCKUX

OK 01
OK 02
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BEIIECTB Pa3INYHBIX KJIacCcOB (yrapHbIi ra3, aMMHaK, TamieHast U3BeCcTb, HeTalleHast H3BECTh, MNTHEBAS COa U Ap):
Ha3bIBaTh M COCTABIIATH (POPMYIIBI XUMHUUECKHUX BEIIECTB, ONPEIENATh IPUHAIIE)KHOCTD K KIIACCy.

Tema 3.2.
PdPuszuko-
XHMHYECKHE
CBOMCTBAa
HEOPraHu4YeCKUxX
BelleCcTB

Conep:xanue

12

1. Mertamtel. O6mmune Gusndeckre u XMMHIECKHE cBoicTBa MeTayIoB. COCOObI MOMydYeHns. 3HAYCHUE METAIIIIOB
Y HEMETAJUIOB B MIPUPOJIC U KHUIHECATEIHHOCTH YeJIOBeKa U Oprann3MoB. Koppo3usi MeTayioB: BHIIbI
KOPPO3HH, CITOCOOBI 3aIIUTHl METAIIOB OT KOPPO3HH.

2. Hemerannel. O6mue puznveckrne U XMMUYECKUE CBOWCTBA HEMETAIJIOB. TUITHYHBIE cBOiicTBa MeTaIIOB |Y—
Y1l rpynn. Knaccudukanus 1 HOMEHKIIATypa COeAMHEHUH HeMeTauloB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB
B IIPUpOJIE.

3. XVWMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIeCTB (OKCHUIIOB, THAPOKCH/IOB, KHCIIOT, CONEH
U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHHH, BHICIITHUX
OKCHJIOB ¥ TUIPOKCHJIOB.

B Tom unciie, npakTHYECKUX 3aHATHI U J1a00pPaTOPHBIX padoT

IpakTuyeckoe 3ansaTue 5. CocraBieHne ypaBHEHIH XUMHUECKAX PEAKIIUI C y4aCTHEM MPOCTHIX U CIIOKHBIX
HEOPraHMYECKHUX BEUIECTB: OKCHIOB METAJUIOB, HEMETAIJIOB U aM()OTEPHBIX IIEMEHTOB; HEOPTaHUUECKUX KUCIIOT,
OCHOBaHUI U aM(OTEPHBIX THAPOKCHIOB, HEOPTAHHUYECKHUX COJIEH, XapaKTEepPU3YIOIIUX UX CBOHCTBA.

Pewenue npaxmuro-opuenmuposanuvix meopemuieckux 3a0aHull Ha C8OUCMEa U noIy4eHue u 6e3onacHoe
UCNOIb3068AHUE HEOP2AHUYECKUX 8ewecms 8 Oblmy U 8 NPaAKMu4eckoll 0esimenbHOCmU 4esl08eKd.

JlabopaTopHasi padora 2.CBOICTBa METAJIOB M HEMETAJIJIOBY.

HCCHG}IOB&HI/Ie (l)I/I?;I/I‘IeCKI/IX M XUMHYECKHUX CBOMCTB METAIJIOB U HEMETAJIOB. Perrenue OKCIIEPUMCHTAJIBHBIX 3aJ1a4
MO CBOWCTBAM XMMHYECKUM CBOMCTBAM METAJIOB U HEMETAJLIOB, MO PACTIO3HABAHUIO U MOJTYYCHUIO COSTUHCHUN
METAJIJIOB 1 HEMETAJIJIOB. I/I)Z[CHTI/I(bI/IKaHI/IH HEOPraHMYCCKUX BECHICCTB C UCIIOJIb30BAHUEM UX (bl/ISI/IKO-XI/IMI/I‘IeCKI/IX
CBOWCTB, XapaKTEePHBIX KaUeCTBEHHBIX peaknuii. KauecTBeHHbIe peakiiuy Ha cylbdar-, KapOoHaT- U XJIOPHI-aHHOHBI

OK 01

OK 02

OK 04
IK 2.1-2.2.

KonTposnnas padora 2.: CBoiicTBa HCOPraHUYECKUX BEIIECTB

Pasnen 4. CTpoeHne 1 CBOCTBA OPraHUYeCKUX BeLeCTB

24

Tema 4.1.
Knaccudpuxanus,
CTPOEeHHE U
HOMEHKJIaTypa
OpraHuYecKux
BellleCTB

Conep:xanue

1. IIpenmeTt oprannyeckoi XxuMuu. MecTo v 3HaUYEHHE OPraHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAaYK.
B3anMocCBs3s HEOPraHUUECKUX U OPTaHUYECKUX BEIIECTB. XUMUYECKOE CTPOCHHUE KaK MOPSIIOK COSAUHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO UX BaJ€HTHOCTU. OCHOBHBIE MOJIOXKEHUS TEOPUU XUMUYECKOTO CTPOCHUS
opraHnyeckux coequHeHnid A.M. byTnepoBa. YriepoaHblil CKeeT OpraHunIeckoil MOJIeKyJIbl. MONeKyIsIpHbIe
U CTPYKTYpPHBIE (pa3BepHYTHIC, COKpAIllEHHbIC) XUMUYECKHE (OPMYJibl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
XUMHYECKOTO CTPOEHUS MOJIeKy1. M3omMeTpus U u30Mephl (CTPYKTypHAasi, reoMeTpudeckas (IiUc-TpaHc-
m3oMepust). KpaTHOCTh XMMHYECKOH CBSI3H.

OK 01
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[Mousitre o QyHKIIMOHATBHOM rpyIine. [IpHHIMITEI KITacCU(BUKAIIUH OPraHUYECKUX COCIUHEHHIM.
MesxyHapoiHasi HOMEHKJIATypa M MPUHIIAITEI HOMEHKJIATYPBl OPTaHHYECKUX COSTMHEHHH

B ToM umcie, npaKTHYeCKUX 3aHATHIL M 1a00paTOPHBIX padoT

[pakTHyeckoe 3ansaTue 6. HomeHknarypa opraHn4ecKuX COSIUHCHUN OTCIIBHBIX KIacCOB (HACBIIICHHEIC,
HEHACBIIICHHBIC U apOMATHYCCKUE YTIIEBOIOPOIbI, CITUPTHI, (DEHOJIBI, ANIbIACTHIBI, KETOHBI, KAPOOHOBBIC KHCIIOTHI U
np.) CocTaBieHUE MOTHBIX U COKPAICHHBIX CTPYKTYPHBIX (HOPMYIT OPraHUYECKUX BEIECTB OTJCIBHBIX KIaCCOB,
WCIIOJB3YS MX Ha3BaHUS 10 CHCTEMATHUECKON HOMEHKIIaType. PacueTsl mpoctetitiei (hopMyJibl OpraHHYECKOM
MOJICKYJIBI, HCXOJIsl 3 3JICMEHTHOTO cocTaBa (B %).

Tema 4.2.
CsoiicTBa
OpPraHuYecKux
coeAMHEeHu

Conep:xanue

12

OH3HKO-XUMHYECKHE CBOMCTBA OPraHHMUYESCKIX COCTUHECHUI OTIENBHBIX KIacCOoB (0OCOOCHHOCTH
KIaccu(UKaIMu ¥ HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTUYECKUH psii U 001ias hopmyIia; H30Mepus;
(u3MYECKUE CBONCTBA; XUMHUUCCKHUE CBOMCTBA; CIIOCOOBI MOJTYyUCHHS):

1. [Ipenensnble yraeBonopoasl. ['opeHre MeTaHa Kak OMH U3 OCHOBHBIX HCTOUHUKOB TeIljIa B IPOMBIIIIIEHHOCTH
u ObiTy. CBOICTBA IPUPOJHBIX YITIEBOJOPOAOB, HAXOXKICHUE B IIPUPOJC U IPUMEHEHUE AJIKAHOB,;

- HempeAeIbHbIE U apoMaThiecKue yriaeBogopoasl. Ilonumepusanust TuaeHa Kak OCHOBHOE HAIIPaBJICHUE €TO
rcrnoip30Banus. ['opeHne areTuaeHa Kak HICTOUHUK BBICOKOTEMIIEPaTYPHOTO INIAMEHHU I CBApPKHU U PE3KU
METAJLIOB,;

2. Kucnoponconepxkamiue coequHeHNs (CITUPTHI M IPOCThIE APUPHI, (DEHOIIBI, ATbETUIBI U KETOHBI, KapOOHOBKIE
KHCIIOTHI U UX TIPOU3BOAHbIE). [IpakTHyeckoe mpuMeHeHre STHIISHTIIUKOIS, TuneprHa, ¢peHomna. [Ipumenenue
(dhopMasibieruia, aneTajlbIeruaa, YKCyCHOM KMCI0Thl. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KMCIOT. Motolue
CBOWCTBA MBLJIA,

3 AzoTconepxaliie CoeAMHEeHHs (aMUHBI 1 aMUHOKHUCIIOTHI, O€NKH). BeICOKOMONEKyIsIpHBIE COSAMHEHUS
(cuHTeTHYECKHE U OMOJIOTHYECKH aKTUBHBIE). MOHOMED, OJIUMEp, CTPYKTYpHOE 3BeHO. [loanmepuzanus
stiiieHa. ['eHeTndeckas cBsi3b MEXKy KJIACCAMH OPTaHUYECKUX COCTUHEHHH.

B ToM unciie, NpaKTHYECKUX 3aHATHI M J1a00PATOPHBIX padoT

IIpakTHyeckoe 3ausTHe /. CBOMCTBA OPraHMUECKIX BEIIECTB OT/IEIBHBIX KJIACCOB: MpECIbHBIC, HEMPEASIbHBIC U
apoMaTHYECKUE YTIIEBOJIOPObI, CIUPTHI U (DEHOIIBI, KAPOOHOBBIE KHCIOTHI U A(PUPHI, ATBJETUIIBI U KETOHBI, aMUHBI H
AMHUHOKHCJIOTEI.

3agaHus Ha COCTaBJICHUE YPaBHEHUH XUMHUCCKUX PEAKIINN C YIaCTHEM OPTaHMYECKHX BEIIECTB HA OCHOBAHUHU UX
COCTaBa M CTPOCHHUSI

IMpakTnueckoe 3ansitne 8. CocTaBiIeHUE CXEM PEaKI¥ii (B TOM YHCIIE MO MPEITI0KESHHBIM [IEMOYKaM MPEeBPaIeHuUH ),
XapaKTEPHU3YIOMNX XUMHUIECKHE CBOMCTBA OPTAaHUIECKUX COCTUHEHUH OT/IEIHHBIX KJIACCOB, CIIOCOOBI X TOTyYEHUS
Y Ha3BaHUE OPraHUYECKUX COCIMHEHUHN MO0 TPUBUAIBLHON MIIN MEXIYHAPOHON CUCTEMATUYECKON HOMEHKIIAaType.
Pewenue npaxmuxo-opueHmupo8anHbixX meopemuieckux 3a0anull Ha C8OUCMBA OP2AHUYECKUX COeOUHEHU

OK 01

OK 02

OK 04
IK 2.1-2.2.
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OMOENbHBIX KIACCO8

Jla6opaTopHasi padota 3.IIpeBpareHus OpraHMdecKuX BEMIECTB P HaTPECBaHUH. 2
[Tomyuenue aTuieHa U U3y4eHHE €ro CBOWCTB. MoenpoBaHie MOJIEKYJI U XUMUYECKUX NPEeBpallleHUui Ha mpuMepe
9TaHa, ITUJIEHA, alleTUIeHa U JIp.
Tema 4.3 Conep:xanue 6 OK 01
Hnentuduxamus | 1. | Buoopranmyeckue coenunenus. [IpuMeHeHne 1 OHOIOTHYECKast POJIb YIIIEBOA0POI0B. OKUCIIEHHE YTIIEBOIOB — 2 OK 02
OpraHu4ecKHX HCTOYHUK 3HEPTUM KUBbIX OpraHu3MoB. O01acTb NpUMEHEHUsI aMUHOKUCIOT. [IpeBpaienust 6eJIKoB MUIIH B OK 04
BeLIECTB, UX opranusme. buonornyeckue QyHkun 6enxoB. buonornueckne QyHKIHK )XKUPOB. Posib oprannyeckoil XUMHM B IK 2.1-2.2.
3HAYeHUEe U peneHry Ipo0JieM MUIIEBOH 6€300acCHOCTH.
npuMeHeHHue B 2. Ponp opraanueckoil XMMHAX B PEUICHHH MPOOIIEM SHEPreTHIeCKOi 0€30IacHOCTH, B Pa3BUTHU MEIUIINHBL, 2
ObITOBOIT 1 CO3/IaHNW HOBBIX MaTepPHAIIOB, HOBBIX HCTOYHUKOB 3HEPTUH (aJIbTePHATUBHBIE HICTOUHUKA YHEPTHH).
NPOU3BOCTBEHHOI OmnacHOCTh BO3JICHCTBHSI HA )KUBBIE OPTaHU3MbI OPraHMUECKUX BEIECTB OTACIBHBIX KIaccOB (YIIeBOJOPOIBL,
AEATECIbHOCTH CHHPTHI, (HEHOJBI, XJIOPOPTaHUYECKHUE POU3BOIHBIC, albJIETUABI U JIP.), CMBICH MTOKa3aTeNs MpeAeiIbHO-
JONYCTUMOM KOHIIEHTpAu
B ToM unciie, NPpAKTHYECKUX 3aHATHI M J1a00PaTOPHBIX padoT
JladopaTopHas padora 4.MneHTnduKanys opraHuIecKuX COSIUHEHUN OTICIBHBIX KJIacCOB 2
Ha npumepe anbaerunos, kpaxmana, YKCyCHOH KUCIOTHI, OETIKOB U T.II. C HCIOJIb30BAHHEM UX (PUIUKO-XUMHUECKUX
CBOMCTB 1 XapaKTEPHBIX KaueCTBEHHBIX peakuuil. Jlenarypanus O6enka npu HarpeBaHuH. LIBeTHbIe peakun Oeska.
Bo3HNKHOBEHNE aHATTUTUYECKOTO0 CUTHAJIA C TOUYKH 3PEHHS XUMHUUECKUX HPOLIECCOB MPH MIPOTEKAHNU KaueCTBEHHON
peaKIyy, MO3BOJISIONIEH HACHTH(PHUIIMPOBATh NPEITIOKEHHBIE OPraHUYECKHE BEIECTBA.
KonTpoasnas pa6ora 3.: cCTpyKTypa ¥ CBOMCTBA OPraHWYECKUX BEIIECTB 2
Pa3nea 5. KuneTnyeckne M TepMogRHAMHYECKHE 3aKOHOMEPHOCTH MPOTEeKAHNA XHMHYECKUX peakuui 4
Tema 5.1. Copepxanne 4 OK 01
CkopocTtb 1. CKOpOCTh peakiyy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPUPObI PEArUPYIOLINX BELIECTB, 2 OK 02
XHMHYECKHX KOHIIGHTPAIH PEearupyrolnuX BElecTB, TemepaTypsl (mpaswio Bant-I'odda), miomany peakinoHHOMH
peaxuuii. MOBEPXHOCTH, HATMYMS Katanuzaropa. TeroBsie 3 QeKThl XUMUYECKUX PEaKIUid. DK30- U SHAOTCPMHUUYECKIE
Xumuyeckoe peakuuu
paBHOBecHe O6paTtuMocTh peakurii. XMMHYECKOE PAaBHOBECHE U €TI0 CMEIICHHUE MO ICHCTBUEM Pa3IUUHBIX (DaKTOPOB
(KOHIIEHTpaLMs PEareHTOB WK MPOTYKTOB PEAKIINH, AaBJIEHUE, TEMIIepaTypa) sl CO3IaHUs ONTUMATBHBIX
yCIIOBHI NIPOTEKaHUsl XUMU4ecKkux nporneccoB. [Ipunnmn Jle-IIlaTenbe.
B ToM uncie, NPAKTHYECKUX 3aHATHH M J1a00pPATOPHBIX padoT 2 OK 01
IIpakTnyeckoe 3ansiTue 9. Pemienne npakTHKO-OPHEHTUPOBAHHBIX 3aaHUH HA aHANN3 (PAKTOPOB, BIUSIOIINX HA 2 OK 02
W3MEHEHUE CKOPOCTH XUMHUYECKHX PEaKIMid, B T.4. C IO3UIMIA IKOJOTHYECKH 1eJIecO00pa3HOTO TIOBEICHUS B OBITY H B IK 2.1-2.2.

TPYJIOBOH IESITEIBHOCTH B LIEJIIX COXPAHEHUS CBOETO 370POBBS U OKPYKAKOLIEH PUPOJTHOM CPEIbI.
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Pemienue nmpakTUKO-OpUEHTUPOBAHHBIX 3aaHUM Ha TpuMeHeHue npuHuuna Jle —[llarenbe s Hax0XKASHUS
HaIpaBlIeHU CMEICHUS PABHOBECHSI XUMUIECKON PEaKIny M aHaIu3 (PaKTOPOB, BIHUAIONINX HAa CMEIIEHUE
XUMHUYECKOTO PaBHOBECHS

Pa3nen 6. PacTBopbl 4
Tema 6.1. llousitue| Conep:xkanue 4 OK 01
0 pacTBopax 1. PactBopenue kak Gpu3nKo-XuMHIecKuil mporiecc. PactBopsl. CriocoOBI TPUTOTOBIICHUS PACTBOPOB. 2 OK 02
PactBopuMocTs. MaccoBast 1o pacTBOPEHHOTO BemecTBa. CMBICI IIOKa3aTels MpelesIbHO-A0IyCTUMON OK 07
KOHIIGHTPAIMH U €T0 HCIIOIb30BaHUE B OLICHKE SKOIOrnueckoi 6esonacHocty. [IpaBuna sxonornuecku IK 2.1-2.2.
1es1eco00pa3Horo MOBEJACHHUS B OBITY M TPYIOBOH ESTEILHOCTH B IIETISIX COXPAHEHHsI CBOETO 37I0POBBS U
OKpY>Karolleil MpUPOAHOI Cpelibl; OACHOCTh BO3ACHCTBUS HA KUBbIE OPTaHU3MBbI ONPEICICHHBIX BEILECTB.
Pewenue npakmuxo-opuenmuposanHbIX paciemusix 3a0aHull Ha pacmeopel, UCNOAb3YeMble 8 ObIMOBOU U
npou3800CmMBeH Ol 0esmeIbHOCMU Yel06eKd
B ToM umcie, NPaKTHYECKUX 3aHATHH M J1a00pPATOPHBIX padoT OK 01
Jla6opaTtopuas paGora 5.IIpuroToBieHe pacTBOPOB. 2 OK 02
[IpuroToBieHne pacTBOPOB 3aJaHHON (MacCOBOM, %) KOHLEHTpauXH (C IPaKTUKO-OPUEHTHUPOBAHHBIMH BOIIPOCAMH) U OK 04
OIIpEeJIETICHUE CPEBI BOAHBIX PACTBOPOB. K 1.2.
Pewenue 3a0au na npuzomosnienue pacmeopos.
IIpaKkTHKO-0pHEHTHPOBAHHOE COAepP:KaHNe (IPUKJIATHOIO MOIYJIsl)
Pasznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOM IEATEJIbHOCTH YeJI10BEKA 6
Tema 7.1. Copnepxanne 6 OK 01
Xumus B ObITY B 1. Hogetinme nocTHXeHUs] XUMUYECKOW HAYKH M XUMUYECKOW TEXHOIOTHH. Poiib XumMuM B oOecrieueHrH 2 OK 02
NPOM3BOACTBEHHOI HKOJIOTHYECKOM, SHEPreTHIECKOH U MHIIEBOI O€30MacHOCTH, Pa3BUTHH MEUITHHBI. [IpaBuiia MOMCKa U aHAIH3a OK 04
JAesATeTbHOCTH XMMUYECKOM MHPOPMALIUK UX PA3IUYHBIX HCTOYHUKOB OK 07
YyeJI0BeKa IK 2.1-2.2.
B ToM uncie, npaKTHYeCKUX 3aHATHI M 1a00PATOPHBIX padoT
IIpakTHyeckoe 3ansaTue 10. [lorck n aHanu3 KecoOB O IPUMEHEHNH XUMHYECKUX BEIIECTB U TEXHOJIOTHH C yIETOM 4
Oyaymiei mpodecCnoHANbHON AEATENILHOCTH MO TEMaM: BaKHEWIINE CTPOUTEIbHBIE MaTepHaibl, KOHCTPYKIIHOHHbIE
MaTepuaibl, KpacKH, CTEKIIO, KepaMHKa, MaTepHabl JJs 3JIEKTPOHUKH, HAHOMATEPHAaJIbl, TEKCTHIILHBIE BOJIOKHA,
WCTOYHUKH SHEPTHH, OPraHUYeCKHe H MUHEPATIbHBIC yI00PEHUS], JIEKapCTBEHHBIC BEIIECTBA, OBITOBASI XHUMHUSI.
3ammra: [lpencraBneHne pe3yabTaToOB pelieHHs KeHcoB B popMe MUHU-TOKIIa/1a ¢ IPe3eHTalueH
IIpome:xxyTouHas aTTecTalus (3a4eT) 2
BCEI'O 72
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3. YCJIOBHSA PEAJIN3AIIMA YUYEBHOM JUCITATLIIMHBI
3.1. TpeboBaHUsA K MUHMMAJILHOMY MaTepHalbHO-TeXHHYeckoMy obecniedueHuto OYII. 07Xumus
Peanuzanus yqaeOHON AUCHUIUIMHBI TPeOyeT HAIMYKS yueOHOTo KabuHeTa «XUMUNY; 1adopaTopun
xumun. O6opynoBanue y4yeOHOro kKaduHera:
- 10Ca/I04YHbIE MECTA IO KOJIUYECTBY 00YUaOLINXCS;
- pabouee MeCTO IpernoaBaTers;
- BBITSDKHOU IIKad;
- KOMIUIEKT 3aJjaHui 17151 TECTUPOBAHUS M KOHTPOJIBHBIX padoT.
Texnuueckue cpeacTBa 00y4eHus:
- KOMIIBIOTEP C JIMLEH3UOHHBIM IIPOrPaMMHBIM 00€CIIeUeHHEM;
- MYJIbTUMEIUA-TIPOEKTOP;
- UHTEpPaKTUBHAs J10CKa.
Oo6opynoBanue jaboparopuu:
- Ha0Op XMMHUYECKOH TOCYABI M IPUHAUICKHOCTEH IS TAOOPATOPHBIX U MPAKTUIECKUX paboT — 1Mo
KOJINYECTBY 00yUarOIINXCS;
- HabOPbI PEaKTUBOB OPTaHUYECKUX U HEOPraHUUYECKUX BEILECTB;
- KOMIUIEKT y4eOHO-HarJIsIHbIX OCOOMH «XUMUA»;
- TepMOCTaT;
- CYIIMJIBHBIN TIKad.
3.2. UndopmanuonHoe odecrneyenne o0yueHust
[lepedyeHp pekOMEHTyeMbIX y4eOHBIX H31aHui, IHTepHEeT-pecypcoB, JONOIHUTEIBHOMN TUTEPATyphI
st cTyneHToB
3.2.1.0cHoBHbDIE MeYATHEIE U31AHUS

1. Epémun B.B. Xumus: 10knacc: yueGHuK: 6a30Bb1ii ypoBeHs / B.B.Epémun, H.E.Ky3pmenko,
B.U.Tepenun, A.A.Jlpoznos, B.B.Jlynun; nox pea. B.B.Jlynuna. — 8-e usa., crepeorur. —
Mockga: [Ipocsemienne, 2021. — 204, [4] c.: . -ISBN 978-5-09-078815-1

2. Epémun B.B. Xumus: 11 xnacc: yaeOHuK: 6a30Bb1id ypoBeHs / B.B.Epémun, H.E.Ky3pmeHnko,
B.N.Tepenun, A.A.[lpo3nos, B.B.Jlyaun; mox pea. B.B.JIyauna. — 8-¢ u3j., crepeorurr. —
Mockga: [Ipocsemienne, 2021. — 206, [4] c.: wr. - ISBN 978-5-358-02831-9

1. Epoxun FO.M. Xumus g npodeccuil M crnenuaabHOCTEH TEXHMYECKOIO M eCTECTBEHHO-
HAy4YHOTO npoduiieil: yaeOHUK s CTYA. yupexaeHuit cpea. npod. oopazoBanus / FO.M. EpoxuH,
N.b. KoBanéga. — 8-e u3a., crep.- M. : M3natensckuit nentp «Akagemus» , 2021.-496c¢.

ISBN 978-5-4468-9909-8

3.2.2.0CHOBHbBIE )JIEKTPOHHbIE U3TAHUS

1. Axdunorenosa, 1. B. Xumus: yueOHUK U MPAKTUKYM JJIsl CPETHETO MPOdECCHOHATBLHOTO
obpaszoBanus / M. B. Aupunorenora, A. B. baokos, B. A. [TonkoB. — 2-¢ U3.1., HCIIP. U JIOT. —
Mocksa: UznarensctBo FOpaiit, 2022. — 291 ¢. — (IlpodeccuonansHoe o6pa3zoBanue). —
ISBN 978-5-534-11719-6. — TexcT: anexkrponHslii // OOpa3oBarenbHas miaardopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/513807 (nara obparienus: 29.03.2023).

2. Bongwipesa, O. M. Xumns : 3agaunuk qiusa CITO / O. Y. Bonaeipesa, O. I1. Kymnapesa, I1. A. ITonomapesa.
— Caparos : [IpoobpazoBanue, 2020. — 140 c. — ISBN 978-5-4488-0595-0. — TekcT : 31eKTPOHHBIH //
OnexTpoHHBIH pecypc mudpoBoii oopazoBarenbHoil cpenbl CIIO PROFo6pa3osanue : [caiit]. — URL:
https://profspo.ru/books/92199 (nara obpamenus: 16.03.2026). — Pexum noctyma: [uis aBTOPH3HP.
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[Tons3oBaTeneit

3. bpreitkoBa A. JI. O6mas u Heopranundeckas xumusi: mpaktukym st CI1O / A. 1. BpeitkoBa. —
Caparos: [IpodobpazoBanue, 2020. — 124 c. — ISBN 978-5-4488-0687-2. — Texkcr:
AJICKTPOHHBIN // DIEKTPOHHBIN pecypc mudpoBoi odpazoBatenbHol cpeasl CI1O

PROFo6pasoBanue: [caiit]. — URL.: https://profspo.ru/books/92126
4. T'ycena, E. B. Xumus mis CI1O. B 2 gactsax. Y.1: yue6HO-MeToqnueckoe nocodue / E. B. I'ycesa,

M. P. Buranmuna, J[. . Kynukosa. — Ka3zanb: Kazanckuii HallnoHaIbHBIN UCCIEI0BATEIbCKUN
TEXHOJIOTUYECKUi yHuBepcurert, 2019. — 168 c. — ISBN 978-5-7882-2791-7, 978-5-7882-2792-
4 (4.1). — TekcT: 2NeKTPOHHBIH // DNEKTPOHHBIN pecypc UpPOBO 00pa30BATEILHOM CPEIbI
CIIO PROFo6pa3oBanue: [caiit]. — URL: https://profspo.ru/books/109611

5. JlutBunoBa, T. H. O0mas u Heopranuueckas xumusi: yueonuk / T. H. JlutBunoBa, A. B.
Tem3zokoBa, A. T. TxakymmnoBa. — Poctos-Ha-Jlony: ®enukc, 2021. — 554 ¢. — ISBN 978-5-

222-35202-1. — TekcT: 3neKTPOHHBIH // DIEKTPOHHBIN pecypc nudpoBoii 06pazoBaTeIbHON
cpensl CITO PROFo6pasoBanue: [caiit]. — URL: https://profspo.ru/books/104644

6. Xwwmus : npaktukym s CITO / cocraButens E. B. XaiimykoBa. — Mocksa : At [Tu Ap
Menua, 2024. — 116 ¢. — ISBN 978-5-4497-2684-1. — TekcT : 37EKTPOHHBIN // DIEKTPOHHBIN
pecypc nudposoii oopaszoBarenbroii cpenbl CIIO PROFoOpasoBanue : [catit]. — URL:
https://profspo.ru/books/136255 (nara odpamenus: 12.03.2026). — PexxuM goctymna: s
asropusup. [lonp3oBarenen

3.2.3.JlonoJHUTEIbHAS JIUTEpaTypa

1. Yepnukosa, H. FO. Xumus B goctynHom uznoxenun: yueonoe nocobdue nis CI1O / H. 1O.
YepHukoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-
9500-9. — Tekcr: anekTpoHHbIH // JlaHb: 1IeKTpoHHO-O0nOmoTeynas cucrema. — URL:
https://e.lanbook.com/book/195532 (nara obpartenus: 14.10.2022). — Pexxum moctymna: s
aBTOPH3. NIOJI30BATEIICH.

2. Yepnukosa H. 1O0., Memepsikosa E. B. Pemaem 3a1aun no XMMuu caMoOCTOSITENILHO: ydeOHOe
nocobue / H. YO. Yepnukosa, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022. — 328 c.

3. Pe3nukoB B. A. CO0pHMK ynpakHEHUH U 3aj1a4y 0 OpraHMYECKol XUMHUU: yueOHoe nocodue /
B.A. Pe3nukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.

3.2.4. InTepHeT - pecypchbl:

1. Omummnuana «ITokopu BopoObeBbl ropei». — Pexxum moctyma: Www. pvg. mK. ru (mara
obpamenus: 13.05.2023);

2. OOpa3oBaTenbHBIN CAaUT JUIsl MIKOJBHUKOB «XWMMHs». — Pexxum moctyma: Www. hemi.
wallst. ru (mara oopamenus: 13.05.2023);

3. OOpa3oBareNbHBIN CAWT IS MIKOJLHUKOB. — Pexxum moctyma: http:// www. alhimikov. net
(mata oopamenus: 13.05.2023);

4. DnektpoHHas OuOmuoreka 1o xumuu .— Pexxum mocrtyma: http:// www. chem.

msu. Su.(naraoopamenus: 13.05.2023);

5. Wurepuer-uszmanuie st yuurenei «EcrecTBeHHble Haykm». — Pexum mocryma: http://

www. enauki. ru (mara ooparenus: 13.05.2023);

6. Meroauueckas raszera «IlepBoe ceHtTsiOpsi».—Pexum noctyma: http://www.fizika.ru (mara
obpamenns:29.05.2023);

7. Kypuan «Xumus B mkose».— Pexum mocryma: http:// www. hvsh. ru (mara

obpamienns: 13.05.2023);

8. Kypuan «Xumus u xu3Hb»— Pexxum nocrtyma: http:// www. hij. ru /(zara
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
http://www.km-school.ru/(дата
http://www.km-school.ru/(дата
http://www.physics.ru/courses/
http://www.resh.edu.ru/
http://www.resh.edu.ru/
http://www.fizika.ru/
http://www.physbook.ru/(дата

obpamienus: 13.05.2023).

9. CallT 0 XHMMHH: KJIACCHYECKHE YYCOHWKH, CIPAaBOYHUKH, SHIUKIIOICIIVH,
IOMCK OPraHWYeCKHX W HEOPraHWYeCKHX pPEaKIHMi, COCTaBJICHHE YPaBHCHUI
peakuuii».— Pexxum nocryna: http://www.xumuk.ru
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4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUS
OBIIIEOBPA30OBATEJBHOM JUCHUTIJINHBI

KoHTpob 1 O1IeHKa pe3ynbTaToB O0yUEHUS OCYIIECTBISETCS MPENOIaBaTeIeM B IIPOIIECCe
MIPOBEJICHUS MPAKTUUYECKUX 3aHATHI U 1a00paTOPHBIX pabOT, TECTUPOBAHMUSI, & TAKKE BBITTOJIHEHUS
00y4aroIUMUCS MHAUBHyaTbHBIX 3aJJaHUH, POCKTOB, UCCIICOBAHUNA. Pe3ybTaTel 00y4YeHHUS
OTIPEACIISIOT, YTO O0yYarOUIecs TOIKHbI 3HaTh, TOHUMATh U IEMOHCTPUPOBATH IO 3aBEPIICHUH
W3Yy4YEHUS TUCUUTLITAHBI.

s popmupoBaHusi, KOHTPOJIS U OLEHKU PE3yIbTAaTOB OCBOCHUS YU€OHON JUCIUILINHBI
HCIIOJIL3YETCSI CHCTEMA OIICHOYHBIX MEPOIPHUSTHH, MIPEACTABIIAIONIAs COO0N KOMIUIEKC Y4eOHBIX
MEPOTPUSITHI, COTJIACOBAHHBIX C pe3yIbTaTaMu 00ydeHHs U chopMyaupoBaHHbIX ¢ yueTom OI'OC
COO (mpeametnbie pe3yabrathl no guciuiuinie) u I'OC CIIO.

Monyas/Pasn THnbl OLEHOYHBIX
Ne | OK/TIK et/ Pe3yabTaT 00y4yeHust .
MeponpusTHi
Tema
1 Pazpean 1. dopmyaMpoBaTh
OcHOBBI 0a30Bble MOHSATHS U
CTPOEHUsI 3aKOHbI XMMHUM
BelllecTBa
1.1 | OK 01 Crpoenue CocraBndartb 1. Tect «CtpoeHue aToMOB
aToOMOB XUMHUYCCKHE XHUMHUYECKHUX DJIEMEHTOB U
XUMHYECKHUX (hopMyITbI PUPOJA XUMUYECKOUN CBSI3M.
3JIEMCHTOB U COCIUHEHHH B 2. 3agauy Ha COCTaBJICHHE
npupoaa COOTBETCTBHUH CO XUMUYECKHUX (HopMyIT
XHUMHYECKON CTENEHbIO OKUCIICHHS | IBYXaTOMHBIX COEIMHEHUIN
CBSI3U XUMHUYECKHUX (okcu10B, Cynb(PUIOB,
3JIEMEHTOB, HCXOS U3 | THAPUIOB H T.IL.).
BaJICHTHOCTU U 3. 3amaHns Ha UCIOJIB30BAHUE
3JEKTPOOTPULATENBHO | XUMUYECKON CUMBOJIMKU U
CTH Ha3BaHUM COETUHEHUM 110
HOMEHKJIaType
MEXIYHAPOJIHOTO COI03a
TEOPETUUYECKON U NIPUKIIATHOU
XUMHUU U TPUBUATHHBIX
Ha3BaHUU JJIs1 COCTaBJICHUS
XUMUYECKHUX (HopMyIT
JIBYXaTOMHBIX COE€UHEHUN
(okcu10B, Cynb(UIOB,
TUAPUIOB U T.I1.) ¥ IPYTUX
HEOPraHWYECKUX COCTMHEHU
OT/ACJIBHBIX KJIACCOB
1.2 | OK 01 [Tepuoanuecku | XapakTepuzoBaTh 1. Tect «Mertaminueckue /
OK 02 1 3aKOH U XHMHYECKHE HEMETaJUIMYE€CKHE CBOMCTBA,
tabnuua J[.U. | aneMeHTsI B 3JIEKTPOOTPULATENBHOCTD U
MenneneeBa COOTBETCTBHUH C UX CPOJICTBO K 3JIEKTPOHY
MTOJI0KECHUEM B XAMHYECKHUX JJICMCHTOB B
MepUONYECKON COOTBETCTBHE C UX
CHUCTEME XUMHUYECKUX | DJIEKTPOHHBIM CTPOECHUEM U
anemenToB .1. MOJIOKEHUEM B
Menneneena MEPUOINYECKON CUCTEME
XUMHYECKUX deMeHTOoB J[. 1.
Menneneensay.
2. IlpakTuyeckue 3aianus HA
YCTaHOBJICHUE CBSI3U MEXITY
CTPOECHHUEM aTOMOB
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XHUMUYECKHUX DJIEMEHTOB U
MEPUOJUYECKUM NU3MEHEHUEM
CBOMCTB XHMHUYECKUX
9JIEMEHTOB U MX COCTMHEHUI B
COOTBETCTBUH C IOJIOKCHUEM
[lepuoanueckoil cucreme.

3. IlpakTuxo-
OPUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTePU3ALMNI0 XUMUYECKUX
3JE€MEHTOB: «MeTamumueckue /
HEMeTaJlJINYeCKHUE CBOMCTBA,
AJIEKTPOOTPUILIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
ITOJIOKEHHEM B
IIEPUOIUYECKON CUCTEME
XMMHYECKHX 3JIEMEHTOB

J.. MenneneeBa»

2 Paznen 2. XapakTepu3zoBathb KonTpoasnas padora
XuMHYECKHE | THIBI XHMHYECKHX «CTpoeHnue BenecTBa u
peakunu peakuuii XHMHYECKHE PeaKun

2.1 | OK 01 Turbt Cocransath peakuuu | 1. 3aaun Ha COCTaBJICHHE

OK 04 XUMHAYECKUX COCIUHEHHS, YpaBHEHUH peaKLUid:
peaxIuii. pasnoxeHusi, 0OMEHa, | — COeIMHEHUS, 3aMEIICHHUS,
3aMelIeHMS, pa3ioxeHus, 0OMeHa;
OKHCITUTEIHHO- — OKUCJIUTENBHO-
BOCCTAHOBUTEJbHBIE BOCCTaHOBUTENBHBIX PEAKIIUi
peakiu C UCTIOJIb30BAaHUEM METO/a
9IEKTPOHHOTO OanaHca.
2. 3agaun Ha pacyeT MacChl
BEIIIeCTBA UIIN 00bEMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
UM 00BEMY OHOTO U3
YUYaCTBYIOIINX B PEAKIIHH
BEILIECTB; PACUEThI
Macchl (00bEMa, KOJIMUeCTBa
BEIIECTBA) IPOAYKTOB
peaKI1u, eciii OJHO U3
BEIIECTB UMEET MMPUMECH

2.2 Onexrponutnd | CocTaBiATh 1. 3amanus Ha cocTaBlIEHHE
eckas ypaBHEHUS MOJICKYJISIPHBIX U MOHHBIX
JUCCOIMAIUsA | XUMHUYECKUX PEAKIMK | PeaklMil C ydacTHEeM KUCIIOT,
1 MOHHBIN HOHHOI'0 0OMeHa C OCHOBaHUH U COJICH,
oOMeH y4acTHEM YCTaHOBJICHUE U3MEHEHHUS

HEOPTaHUYECKUX KHUCJIOTHOCTH CPEJIbI
BELIECTB 2. JJaboparopHas paboTa
"TUnbl XUMHUYECKUX peakiun'”

3 Paznea 3. Hccaenosarb KonTtpoasnas padora
Crtpoenue n CTPOEHHUE U «CBOMCTBA HEOPraHMYECKHUX
CBOMCTBA CBOMCTBA BeLeCTBY
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HeopraHu4ec
KHX BeleCTB

HEOPraHu4eCKMux
BCIIECTB

3.1

OK 01
IK.1.2.

Knaccuduxkart
us,
HOMEHKJIATypa
U CTPOCHHE
HEOPTaHUYECK
HX BEILECTB

Knaccudunuposatsb
HEOpraHUYeCcKHue
BEILECTBA B
COOTBETCTBHUH C HX
CTPOCHHUEM

1. Tect «HomeHknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (GOpMYIIbI UITN
COCTaBJICHUE XUMUYECKOMN
bopMyIbl UCXO/IS U3 HA3BAHUS
BEILECTBA 10 MEXKIYHAPOIHON
WJIM TPUBHAIBHOMN
HOMECHKJIATYpPe».

2. 3aauu Ha pacyeT MacCOBOM
J10JIA (MacChl) XUMHUYECKOTO
3JeMeHTa (COeTMHEHNUS ) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3a1aHus MO
KJaccu(ukanuu,
HOMEHKJIaType U XUMUYECKUM
dopMysiaM HEOPTaHUIECKUX
BEIIECTB PA3JINYHBIX KIIACCOB.
4. IlpakTyeckue 3alanus Ha
oTpeeNieHue XUMUYECKOM
AKTUBHOCTH BEILECTB B
3aBUCHUMOCTH BUA
XUMHUYECKOH CBSI3H U THIIA
KPUCTAJUTMUECKON PelIeTKU

3.2

OK 01
OK 02
K 1.2.

dusnko-
XHUMHYECKHE
CBOMCTBa
HEOPraHUYECK
UX BCIICCTB

VYcranaBiuBaThb
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKUX
BEIIECTB OT CTPOECHUSA
aTOMOB U MOJIEKYII, a
TaK)Ke THIIa
KPUCTAJUIMYECKON
peleTKu

1. Tect «OcobeHHOCTH
XHUMUYECKUX CBOMCTB OKCHU/JIOB,
KHCJIOT, OCHOBAHHIA,
aM(pOTEPHBIX TUIPOKCUIOB U
coIeiiy.

2. 3amaHus Ha cCOCTaBJICHUE
ypaBHEHUN XUMUYECKUX
peaKkunii ¢ y4acTUEeM MPOCTHIX
U CJIOKHBIX HEOPTaHUUECKHUX
BEIISCTB: OKCUJIOB METAIIJIOB,
HEMETAJIIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKHUX
KHCJIOT, OCHOBAaHHUM U
aM(pOTEepPHBIX THIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOUIUX UX
CBOICTBA U CIIOCOOBI
MOJIyYEeHHUSI.

3. IIpaktuko-
OPUEHTHPOBAHHBIE
TEOPETHUECKHE 3aJaHus Ha
CBOMCTBA U MOJYyYEHUE
HEOPTraHUYECKHUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnentudukary
ust
HEOPTaHHYECK
UX BEILECTB

Hccnenosath
KayeCTBEHHEIC
peakunu
HEOPTaHUYECKHUX
BCIIECTB

1. ITpakTHko-
OpUEHTUPOBAHHBIE 33aJaHUS 110
COCTaBJIEHUIO0 XUMUUYECKUX
peaKIuii ¢ yyacTueM
HEOPraHUYECKUX BEIIECTB,
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UCTIONB3YEMBIX JIJIST UX
UICHTU(UKAITIH.
2.JlaGopatopHnas pabora:
“Unentuduxanus
HEOPTraHWYECKUX BEIECTB”

Pazpea 4.
Crpoenne n
cBOlicTBa
OpPraHMYecKu
X BellleCTB

HcciaenoBarn
CTPOEHUE 1
CBOMCTBA
OpPraHuYecKux
BellleCTB

KonTpoasnas padora
«CTpoeHue u cBolicTBA
OpPraHu4YecKHX BellecTB)

4.1

OK 01

Knaccuduxkart

usi, CTPOCHHE U
HOMEHKJIaTypa
OpPTraHUYECKHUX
BCILIECTB

Knaccudunuposars
OpraHuYecKHe
BEI[ECTBA B
COOTBETCTBHUH C UX
CTPOCHUEM

1. 3agaHus Ha COCTABIICHUE
Ha3BaHUH OPraHUYCCKUX
COCIMHEHUH 110 TPUBUAIIbHON
WJIH MEXTYHAPOIHON
CHCTEMAaTHUYCCKOI
HOMEHKJIaType.

2. 3aaHus Ha COCTABJICHHE
MIOJTHBIX M COKPAIIIEHHBIX
CTPYKTYPHBIX (OpPMYII
OpPraHUYECKUX BEIIECTB
OTJCIIBHBIX KJIACCOB.

3. 3aauu Ha onpeeaeHue
npocteimien GopmMyIbl
OpPTaHUYECKON MOJIEKYIIbI,
HCXOJIS U3 BJIIEMEHTHOI'O
cocrana (B %)

4.2

OK 01
OK 02
OK 04

CsoiicTBa
OpraHUYECKUX
COEeIUHEHUI

VYcranaBiuBarthb
3aBUCHUMOCTH (DU3HUKO-
XUMHYECKHX CBOMCTB
OpraHUYeCKHUX
BEIIECTB OT CTPOCHUSA
MOJIEKYJ

1. 3aganus Ha cocTaBIEHUE
YPaBHEHUI XUMHUYECKUX
peakui ¢ yyacTueM
OpPraHMYECKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTpOEHHUS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUI XUMHUYECKUX
peakuui, WITIOCTPUPYIOIINX
XUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
IIPOTEKaHUs JaHHbIX peaKui
Y T€HETUYECKOMN CBSI3U
OpPraHMYECKUX BEILECTB
Pa3HbIX KJIACCOB.

3. PacuerHble 3a1auu 10
YpaBHEHUSIM PEAKIUM C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.

4. JIaboparopHas paboTa
“IIpeBpaliieHUs OPraHUYECKHUX
BELIECTB IIPY HArPEBaHUU"

4.3

OK 01
OK 02
OK 04

Nnentnduxar
ust
OpraHUYECKUX
BEILIECTB, UX
3HaYeHHE U
MIPUMEHEHHUE B

Uccnenosars
KauyeCTBEHHEBIE
peakiu
OpraHUYECKUX
COCTUHEHUN
OTOCJIBHBIX KJIACCOB

1 .IIpakTuko-
OPHUEHTUPOBAHHBIE 3aJJaHUs 10
COCTaBJICHUIO XUMHYECKUX
peakui ¢ yyacTUeEM
OpPraHUYECKUX BEILECTB, B T.4Y.
UCIIOJIB3YEMBIX IS UX
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OBITOBOI U

uAcHTU()UKAINH B OBITY H

IIPOU3BOJCTBE IIPOMBIIIICHHOCTH.
HHOM 2.JlaGopatopHnas pabora:
NEITEILHOCTH “Unentuduxanus
4es0BeKa OpPraHMYECKUX COEANHEHUN
OTJEJIbHBIX KJIACCOB™
3) Paspean S. Xapakrepu3oBaTh
Kunernyecku | BiausiHHME PA3JIMYHBIX
eu (paxTopos Ha
TePMOJAMHAMH | pABHOBECHE U
yecKkne CKOPOCTh
3aKOHOMEPHO | XMMHYECKHX
CTH peakumii
NPOTEKAHUSA
XHMHYECKHX
peakuuii
3) OK 01 CxopocTb XapaxkTepus3oBaTh [IpakTuK0-OpHEeHTHPOBAHHbBIE
OK 02 XUMHUYECKUX BIIUSIHHE TEOPETUUECKUE 3aaHusl Ha
peaxuii. KOHIIEHTpaluU aHaJIu3 (PaKTOPOB, BIUSIOLIUX
XHUMHYECKOE pearupyomux Ha U3MEHEHHUE CKOPOCTU
paBHOBecHE BEIIECTB U XUMHYECKON peaKlMH.
TEMIIEPATypPhI HA [IpakTKO-OpHUEHTUPOBAHHBIE
CKOPOCTh XUMUYECKHUX | 33/1aHUs HAa IPUMEHEHHUE
peakiuii npuniuna Jle-Illatense pis
XapakTepu3oBaTh HaXO0X/IEHUs HaIpaBJIEHUS
BIIMSHUE U3MEHEHMSI | CMEILLEHUS PaBHOBECUS
KOHLIEHTPALUU XUMHUYECKON peakluy u
BELIECTB, PEAKIUU aHanmu3 (paKkTOpPOB, BIHUSIOLINX
Cpelbl U Ha CMEILEHUE XUMUYECKOTO
TEMIIEPATYPhI HA paBHOBECHS
CMeIlleHnE
XUMHYECKOTO
paBHOBECHS
6 HccnenoBarp
Pazneu 6. HCTHHHBbIE PACTBOPbI
PacrBopbI ¢ 3aJaHHBIMH
XapaKTePUCTHKAMH
6.1 | OK 01 ITonsTue o Paznnuate uctunHele | 1. 3amauyM Ha IPUTOTOBJICHHE
OK 02 pacTBopax pacTBOpHI pacTBOpPOB.
2. IlpakTuko-
OpUEHTUPOBAHHBIE pacueTHHIE
3a/laHus Ha IUCIIEPCHBIE
CUCTEMBI, UCTIOJIb3yEMbIE B
OBITOBOM 1 IPOM3BOJICTBEHHOM
JIESITEJIbHOCTH YeJIOBEKa
6.2 | OK 01 UccnenoBanmne | Uccnenorats ¢pusuko- | JlabopatopHas pabora
OK 04 CBONCTB XuMUyeckue csorctsa | «IIpurorosiieHre pacTBOPOBY
pacTBOpOB VCTUHHBIX PaCTBOPOB
Il | I[Ipodeccuon
aJIbHO-
OpUEHTHPOBA
HHOE
CoJIepyKaHue
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(conmepxanue

MIPUKIIATHOTO
MOJYJIs1)
Pa3zpen 7. OneHuBaThL 3ammTa Keiica (c yuerom
Xumus B MOCJIeACTBUSA Oyayuueil npodeccuoHaJIbHOM
ObITY M OLITOBOM U J1esITeJIbHOCTH)
NMPOW3BO/JCTBE | MPOU3BOACTBEHHOI
HHOH NeATEJLHOCTH
JAeATEJIbHOCTH | YeJ0BeKa ¢ MO3HUIIMIA
YeJIoBeKa KO0JIOrHYECKOi
0e30ImacHOCTH
OK 01 Xumus B ObiTy | O1IeHUBATH Keiic (¢ yaerom Oynymieit
OK 02 u MOCTICICTBUS npodeccuoHaIbHON
OK 04 MIPOM3BOJICTBE | OBITOBOM M JIESATETLHOCTH )
OK 07 HHOMU IIPOU3BOJCTBEHHOM T embl KelcoB:
[IK2.2.-2.1 NEATEILHOCTH | IeATEIbHOCTH 2. bynymiue Matrepuansl st
YeJI0BEeKa YeJioBeKa C MO3ULIMH | MalllMHO- U IPUOOPOCTPOCHHUS.
JKOIOTHYECKOI 3. HoBble maTepuabl ajis
0e301macHOCTH COJIHEUHBIX OaTtapeil.
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