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PabGouass mporpamma mpeaHa3zHadeHa IJs TPENOJABAHUS JTUCHUTLTUHBI
O.07 Xumusa o6mieo0pa3oBaTEILHOIO IHUKIAa 00pa30BaTEIbHON MPOTPAMMBI MO
crneunanbHocT 54.02.01 J{u3aiin (1o oTpacism).

PaGouast mporpamma yueOHOM NTUCHUIIUHBI pa3padoTaHa B COOTBETCTBUU C
tpedoBanusimu GI'OC CIIO no cnermansuoctu 54.02.01 Juzaiin (o oTpaciisim),
YTBEPKACHHBIM ITpHUKa3oM MuHucTepcTBa npocsemenus Poccuiickon @enepaunu

ot 5 mas 2022 roxaa, npuka3 Ne 308 (B pex.ot 03.07.2024 r.).

PenenszeHTn:

JlotieHT kadeapsl HHPOPMAITUOHHO- Tapacos b.H.
ounbmmoreunoii aesreapaoctu KI'MK

[IpenomaBarens xumMuu JlembsineHKO ALA.
I'BITOY KK «KpacHogapckuil apXUTEKTypHO-
CTPOUTEIbHBIN TEXHUKYM)»

CocTaBHUTEIb:

[Ipenatuenko Anna HukonaeBHa, npenogaBareinb otaeneHus CI1O

PabGouass mporpamma y4eOHOWM JUCHHUIUIMHBI PAcCMOTpEHa Ha 3acelaHuu
ornenenus CIIO 28 mas 2026 r. (mpotokoa Ne 05), oqoOpeHa U peKOMEH1I0BaHa K
UCIIOJIb30BAaHUI0O B  ydyeOHOM Tpolecce YueOHO-METOJUYECKUM COBETOM
KpacHomapckoro rocyaapCTBEHHOrO HMHCTUTYTa KyiabTypel 29 wmas 2026 .
(mpotokoia Ne 10).
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1. OBIIASA XAPAKTEPUCTHUKA PABOYEH ITPOTPAMMBI
OBIIEOBPA3OBATEJBHOM IUCHOUTIIMHBI «XUMUS»

1.1. MecTo nMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOW NMPOrpaMMbl
Cl1O
OO6meoOpazoBaTenbHasl NUCIUIUIMHA «XUMHUS SBISETCA 005S3aTEIBbHON 4YacThIO
00111e00pa30BaTeNBbHOTO IMKIIa 00pa30BaTEIbHON MPOrPaMMBbI B COOTBETCTBUU C
®I'OC CIIO mno cnennanbHocT 54.02.01 J{u3aiin (110 oTpaciisam).

[lpuxmamnoit Moayns BKiIouaeT pazgen 8 «Xumusg B ObITY U
MIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKa», KOTOPBIM peanusyercs AJisl BCeX
npodeccuif/cnenuanrbHOCTe  METOJIOM — PEIIeHUsT  KEMCOB, CBS3aHHBIX C
IKOJIOTHYECKON  O€30MacHOCTBI0O UM OIEHKOW TIOCIEJACTBUNA  OBITOBOM U
IIPOU3BOJCTBEHHOM JIECSTENIBHOCTH, COOTBETCTBYIOLIEH OTpacisiM  Oyayien
npo¢eCCUOHANILHON JIEATEIbHOCTH 00y4arOUXCs.

1.2. Ileqiu ¥ muIaHMpyeMble Pe3yJIbTAThl OCBOCHUS AMCUHUILIMHBI

1.2.1. leau v 32524 AUCHUIJINHbI

CognepxaHre MporpaMMbl 00IIe00pa30BaTEIFHON AUCIUATLIMHBL « X MU
HaIIPaBJICHO HA JOCTUKEHUE CIEAYIOINX HeJeH:

) dbopMuUpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM KaK BakHeHIIen
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOW JIEKAT
KJIIOUYEBbIE TOHATUS, (yHIAMEHTAJIbHbIC 3aKOHBl U TEOPUU XHUMHH, OCBOCHHUE
S3bIKa HAYKW, YCBOCHHE W TMOHUMAHWE CYIIHOCTH JOCTYIMHBIX 0000IICHMIA
MHUPOBO33PEHYECKOr0 XapakTepa, O3HAKOMIIEHME C HCTOPUEH HUX pa3BUTUA U
CTaHOBJICHUS;

) dbopMupoBaHWEe U Pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOJax
MO3HAHUS BEUIECTB M XUMHUYECKUX PEaKIMi, HEOOXOMUMBIX ISl MPUOOpEeTeHUs
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUH, UMEIOIINX
MECTO B IPUPOJIC, B MIPAKTUYECKON 1 TTOBCEHEBHOM KU3HU;

) pa3BUTUE YMEHUM U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C

Ha6JHOI[eHI/ICM U OOBIACHEHHEM XMMHYECKOIO 9KCIICPUMCHTA, CO6J'IIOI[€HI/IGM

IIpaBHJI 0e301macHoro 06pameHH;1 C BCIICCTBAMM.



3agauM JIMCUMILINHBI:

1)  cdopmupoBaTh MNOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMUYECKUX MPOLECCOB U SIBICHUI B OKpYXarOUIEH Cpele, a TaKKe HUX CBA3b C
IIEJIOCTHON HAyYHOUN KapTUHOW MHpa U APYTMMH €CTECTBEHHBIMH HayKaMu;

2)  pa3BUThb YMEHHUSI COCTaBIATh (POPMYJIbI HEOPTraHUYECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEAKIINA, OOBIACHITH UX CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3)  cdopMmupoBaTh HABBHIKM TMPOBEACHUS MPOCTEHINNX XUMHUYCCKUX
AKCIIEPUMEHTANILHBIX HCCIEIOBAHUNA C COOJIOJIEHMEM TMpaBuil 0e30MacHOro
oOpalieHus ¢ BelecTBaMu U J1a0OpaTOpHbIM 000PYI0BAHUEM;

4)  pa3BUTh YMEHHS HAXOJIUTh, AaHAJIU3UPOBATh U HCIIOJIH30BAThH
uH(pOPMAIIMI0O XHMHYECKOTO0 XapakTepa W3 pa3lUyHbIX HMHPOPMALMOHHBIX
MCTOYHUKOB, BKJIIOYasl yUeOHYIO JIUTEPATypy, HAYUHbIE IMyOJIMKAMU U UHTEPHET-
pecypcesl;

5) chopMupoBaTh yMEHHUSI MPOTHO3UPOBATH TOCJIEACTBUS  CBOEH
JNEATEIbHOCTY W XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M IPOHU3BOJCTBEHHBIX
IIPOLIECCOB, YUUTHIBASI BO3MOKHBIE KOJIOTHUECKHUE U COLMATIbHBIE BO3ACHCTBUS;

6)  chopmHpoBaTh MOHMMAHHE 3HAYUMOCTH JIOCTHIKEHUH XUMHUYECKON
HAYKW W TEXHOJOTWH I Pa3BUTHs COIMAIBHOM W MPOU3BOJCTBEHHOW cdep ¢
YMEHHUEM MPUBOAUTH IPUMEPHI UX MPUMEHEHHUS B Pa3IUYHBIX cPepax KU3HHU.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOEHHMSI 001I€00pa3oBaTeJIbHOM
aucuuIIuHbI B cooTBeTcTBHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Oco0oe 3HaueHne ob1eo0pa3zoBaTeNbHas JUCHUIUIMHA « XUMUS» UMEET IPH

dbopmupoBanuu u pazsutun OK 01; OK 02; OK 04; OK 07 u TIK 1.2.



Koa v HaumeHoBaHue
(popmupyembIx
KOMIIeTeHIN I

Ilnanupyemblie pe3yabTaThl 0CBOECHHS U CHUTIITHHbBI

Oommue

I[I/ICIII/IHJII/IHapHBIe

OK 01. Beibupats
CTIOCOOBI PELICHHUS
3ama4
npodeccrnoHaIbHOM
JESTEeITbHOCTH
MPUMEHHUTEIBHO K
Pa3IUMIHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yNIbTAThI IOJHKHBI OTPAXKaTh B YACTH:

TPYJIOBOT'O BOCIIUTAHHUS:

| TOTOBHOCTH K TpPYdy, OCO3HAHHME LEHHOCTH MAacTepCTBa,
TPYIOJIIO0HE;
TOTOBHOCTh K aKTUBHOMW JIEATEIILHOCTU TEXHOJIOTUYCCKOH H
COLIMAJIbHOW HAIPAaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH,
IUIAHUPOBaTh W CaMOCTOSITEJIbHO  BBITIOJHSTH — TaKYIO

ACATCIIbHOCTD,

| WHTEepeC K pasIM4HBIM  cdepaM  mpodecCHOHANBHOI
ACATCIIBHOCTH.

MertanpeameTHbIe pE3yIIbTATHI JIOJKHBI OTpaKaTh:

OBiajieHre YHUBEPCAIBHBIMUA YYCOHBIMH IMO3HABATEIHHBIMU
NEUCTBUSIMU:
a) 0a30BbIC JIOTHUECKUE JICHCTBHS:
| CaMOCTOSTETBHO  (OPMYIHMPOBATH M  AKTYalH3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK WJIM OCHOBAHUS IS
CpaBHEHHUS, KJIaCCU(PUKAIIUU 1 0000IICHNUS;
OTNPEACIATh LEIN JACITeILHOCTH, 3a/aBaTh MapaMeTpbl U
KPUTEPHUH UX JOCTHKCHUS;
BBISIBJISATH ~ 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpUBaEMbIX SIBJICHHSX;
BHOCHUTh  KOPPEKTHBBI B  JCSITEIBHOCTH,  OIICHUBATH
COOTBETCTBUE pE3yJIbTATOB LEJSIM, OIICHUBATh PUCKU
MTOCIICACTBHH JICATSITBHOCTH.
0) 6a30BbIC UCCIICIOBATEIBLCKUE ICHCTBUS:
| BIaZeTh  HABBIKAMH  y4eOHO-HCCIEIOBATENbCKOH U
MIPOCKTHOM JIEATEIILHOCTH, HABBIKAMU Pa3pEIICHUs MPOOIIeM;

BBISIBJIATH IMPHUYIMHHO-CJICACTBCHHBIC CBA3H n

JlucuuniauHapHble pe3ybTaThl JOJKHBI OTPaXKaTh:
I[IP6 O01. chopMuUpOBaHHOCTH TPEACTABICHUI: O
XUMHUYECKOM  COCTABJISIONICH  €CTECTBEHHOHAYYHOMU
KapTUHBI MUpPA, POJIM XMMHH B TIO3HAHWH SIBICHUHN
IpUPOAbI, B (POPMHUPOBAHUHM MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€  (YHKIMOHAIBHOM  TPaMOTHOCTH,
HEOOXOIUMOM NJIsl pelIeHUs] MPaKTUYEeCKUX 3aJad u
9KOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
37I0pPOBbIO U IPUPOIHOM CPEE;

I[TP6 02. BmageHHE CHUCTEMOM XHUMHMYECKHX 3HAHHUM,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraloNIfe MOHSITHS
(XMMHYECKHUH SJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa
aToma, s-, p-, d-2JIEKTpOHHBIE OpOUTATM aTOMOB, HOH,
MOJIEKYJIa, BaJ€HTHOCTb, 3JEKTPOOTPULATEIHHOCTD,
CTETIeHb OKHUCIJICHHS, XHUMHUYecKas CBs3b, MOJb,
MOJISIpHAsE Macca, MOJSIPHBIM 00beM, YIIepOaHBIN
cKeJeT, pyHKIHOHAlIbHAS rpyIa, paauKai, U30MepHs,
H30MeEpHI, TOMOJIOTHYECKUI psn, TOMOJIOTH,
YIIEBOAOPOABI,  KHCIOPOA- U a30TCoAepKallue
COCUHEHMS, OWOJIOTUYECKH aKTHUBHBIE BEIIECTBA
(yrneBompl, JKHUpBI, OCJIKH), MOHOMEpP, IOJHUMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS, KPUCTAJUINYECKass  pelIeTKa, THIIbI
XUMHUYECKHUX peakuuit (OKHMCIIUTENBHO-
BOCCTAHOBUTEJBHBIE,  3K30-U  SHIOTEPMUYECKHE,

peakiuu MOHHOTO OOMEHa), PacTBOP, AJIEKTPOIMUTHI,
HEDIJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLUAIINS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUUYECKOU
peaKIMK, XUMHUYECKOS PABHOBECHE), TCOPHH M 3aKOHBI




aKTyaJU3UpOBaTh 3aJ1a4yy, BBIJBUTATh THIIOTE3Y €€ PELICHHUS,
HaxOIWUThb  apryMEHTBl Ul  JIOKa3aTelIbCTBA  CBOUX
YTBEPXKACHUH, 3aaBaTh TapaMeTPbl U KPUTEPUH PEILCHNS;
AQHAJIM3UPOBATh IIOJIyYEHHBIE B XOJA€ pELICHUs 3aJaudu
pe3yabpTaThl, KPUTUYECKH OLICHUBATh HUX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

YMETh  IEPEHOCUTb 3HAHMS B  IIO3HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH.

(Teopust  XMMHMYECKOTO CTPOEHHUS  OPraHUYECKUX
BEILIECTB AM. byrneposa, TEOpHUs
BJIEKTPOJIUTUYECKON JUCCOUMAIMU, TEPHOINYECKUN

3akoH JI.M1. MenzaeneeBa, 3aKOH COXPaHEHHUS MAacChl),
3aKOHOMEPHOCTH, CHMBOJHUYECCKHH  S3BIK  XHUMUH,
(dakToNOrMYeCKue CBEACHUS O CBOWCTBAaX, COCTaBe,
MOy YeHUN " 0e30macHOM UCTIOJIb30BaHUHT
BOXHEHIIUX  HEOPraHMYECKHMX H  OPraHMYECKUX
BEHICCTB B OBITY W MPAKTUYCCKOW JIEATEITHBHOCTH
YeloBEKa;

I[IP6 03. cdopMHUPOBAHHOCT, YMEHHH BBISBIATH
XapakTepHble MPU3HAKA WU B3aUMOCBS3b M3YUYEHHBIX
TIOHSITHIA, TPUMEHSATh COOTBETCTBYIOIINE TOHITHS TTPH
OMHUCAaHUU CTPOEHUS U CBONCTB HEOPraHUYECKUX U
OpPraHWYECKUX BEIICCTB U UX MPEBPAIICHUI; BBISBIISTH
B3aMMOCBSI3b XMMHUYECKUX 3HAaHUN C TOHATUSAMH U

MPEACTABICHUSIMU  JIPYTUX  €CTECTBEHHOHAYYHBIX
MPEAMETOB;

[TP6 04. chopMHpPOBAaHHOCTH YMEHHH HCIIOJIH30BAThH
HaVMEHOBAHUS XUMUYECKUX COEIMHEHH
MEXTyHapOAHOTO coro3a TEOPETUUECKON u
MPUKIAJHON XUMHM M TpPUBHAJIbHBbIE HAa3BaHUS

BAKHEHMIINX BEIIEeCTB (3TWUJIEH, aleTHIEH, TJIUIEpPUH,
deHon, Gopmanbaerus, yKCycHas KHCIOTa, TIIUIHH,
yrapHbli Tra3, YTJIEKHCIbIM ra3, aMMHaK, TIalleHas
U3BECThb, HETalleHas W3BECTb, NHUTbEBas COAA U
IpYTUX), COCTABIATH (POPMYIJIBI HEOPTaHWYECKUX H

OpPraHMYECKUX BELIECTB, YPAaBHEHUSI XUMHUUYECKUX
peaknuii, OOBACHATHP WX CMBICI; TOJATBEPKAAThH
XapakTepHblE  XUMHYECKHE  CBOWCTBA  BEIIECTB

COOTBETCTBYIONUMH OSKCIICPUMEHTAMH M 3aIHCIMHU
ypaBHEHUI XMMHUYECKUX PEaKIIHii;

ITP6 05. chopmupoBaHHOCTH YMEHHUH yCTaHABINBATH
NPUHAUIC)KHOCTh  M3YYCHHBIX HEOPTaHMYCCKHX U




OpPraHWYECKUX BEIICCTB K ONPEICIICHHBIM KjaccaMm |
TpynmnaM COeAMHEHUMN, XapaKTepHu30BaTh UX COCTaB U
BOKHEHIIIME CBOWCTBA; OMPEICIIATh BUIBI XUMHUYSCKUX
CBs3eil  (KOBaJIeHTHasi, HOHHAs, MeTaJJIu4ecKas,
BOJOPOJHAS), THUIBI KPUCTALIMYCCKHX  PEMIETOK
BEIIECTB; KIaCCU(PHUIIMPOBATH XUMUIECKUE PEAKIINU;
I[IP6 07. cdopMHPOBAHHOCT, YMEHUW MPOBOJUTH
pacdeTsl MO XUMUYECKUM (OpMyliaM U ypaBHEHUSM
XUMHYECKHUX PEaKIUi C MCIOJIb30BAaHUEM (DU3HUECKUX
BEJTUYHH, XapaKTEePU3YIOLINX BEIECTBA c
KOJIMYECTBEHHOM CTOPOHBIL: MAaccHhl, o0beMa
(HOpMallbHBIE YCTIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA;
WCIIOJIb30BAaTh CHCTEMHBIC XWMWYCCKUE 3HAHUS IS
NOPUHITUS PEIIEHUH B KOHKPETHBIX IKHU3HECHHBIX
CUTyallusX, CBS3aHHBIX C BEIIECTBAMH M  HUX
IPUMEHEHHUEM.

OK 02. Hcnonbs3oBaTh
COBpPEMEHHBIE
CpeacTBa MOUCKa,
aHanuza u
HHTEPIPETAIHH
uHpOpPMAaLIUU U
nH(pOpMaAITMOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 33,149
npodeccrnoHanbHOI
JeSTEeITbHOCTH

JIM9HOCTHBIE Pe3yNbTAaThl IOJHKHBI OTPAXKaTh B YACTH:
[IEHHOCTH HaYYHOTO IMO3HAHMS:
| cOPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHON
MIPAKTHUKH, OCHOBAaHHOTO  Ha  JWaNore  KyJbTYp,
CIOCOOCTBYIOLIETO ~ OCO3HAaHMIO  CBOEr0  MecTa B
MOJIUKYJBTYPHOM MHUPE;
COBEPILEHCTBOBAHHUE S3bIKOBOM M YMTATEIBCKOW KYJBTYPHI
KaK CpE/ICTBA B3aWMOJICHCTBHS MEXKIy JIFOJbMH H ITO3HAHHS
Mupa.
MeranpeameTHbie pe3yIbTaThI JIOJKHBI OTpaKaTh:
OBnageHne yHUBEPCAIbHBIMU Y4YEOHBIMH IO3HABATEIbHBIMU
NEUCTBUSIMU:
| B) pabota ¢ uH(pOpMaLKE:
BJIQJICTh HABBIKAMU IMOJTyYeHHUS HH()OPMAIIUN U3 UCTOYHUKOB
pasHbIX THUIIOB, CAMOCTOSATENBHO OCYIIECTBIATh IOMCK,
aHaM3, CUCTEMATU3allMI0 M WHTEPHPETAHI0 WH(POpMAIUN

Pa3/IMYHBIX BUJ0B U (bOpM NpCaACTaBJICHHAA,

JucuunnuHapHble  (MIpeAMETHbIE)  pe3yJbTaThl U
JOJKHBI OTPaKaTh:

[1P6 06. BnameHWe OCHOBHBIMH METOJIAMHU HAYYHOTO
MO3HAHUS  BEHIECTB M XUMHYECKHX  SBICHUI
(Habmroienue, U3MEpPEHHE, AKCTICPUMEHT,
MOJICTTUPOBAHUE);

I[IP6 07. cdopMHPOBAHHOCT, YMEHUW MPOBOJUTH
pacdeTsl MO XUMUYECKUM (OpMyliaM U ypaBHEHUSM
XUMUYECKUX PEAKIUN C MCIOIB30BAHUEM (PU3MUECKUX
BEITUYHH, XapaKTEePU3YIOLINX BEIIECTBA c
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0Bbema
(HOpMallbHBIE YCTIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA;
WCIIOJIH30BaTh CUCTEMHBIC XUMHUYECKUE 3HAHUS IS
OPUHITUS PEIIEHUH B KOHKPETHBIX IKHU3HEHHBIX
CUTyallusX, CBS3aHHBIX C BEIIECTBAMH M  UX
MIPUMEHEHUEM;

[TP6 08. chopmMupoBaHHOCTh YMEHHUU TIJIAHUPOBATH H
BBINIOJTHATh XUMHYECKHH IKCIEPUMEHT (MIpeBpalleHUs




co3JaBaTh TEKCTHl B PAa3IUYHBIX (QopMarax ¢ y4eTOM
Ha3Ha4YeHUs] MHPOpPMAIUU U IIeNIeBOM ayTUTOPHH, BBIOMpas
ONTHUMATBHYIO (OPMY TIPEACTABIICHHS I BU3YyATH3alINN;
OILICHUBATh JIOCTOBEPHOCTD, JIESTHTUMHOCTh MH(OpMAIIUU, €
COOTBETCTBHUE MIPABOBBIM H MOPATHHO-ITUIECKUM HOPMaM;
BIIA/ICTh HABBIKAMU PACIO3HABAHUS U 3alTUTHl HHPOPMAIIH,
nH(pOpMaAITMOHHOW 0€30MMaCHOCTH JTUYHOCTH.

OpPraHMYECKUX BEIIECTB NPU HArpeBaHUH, MOTyUYCHHE
STWJIEHA W M3yYEHUE €ro CBOMCTB, KayeCTBEHHbIE
peakuuu Ha albJeTU/Ibl, KpaxMal, YKCYCHYIO KHCIIOTY;
JeHaTypanus O€JIKOB NpU HarpeBaHUM, IIBETHBIC
peakuuu O€JIKOB; MPOBOJUTH PpEAKIUU HOHHOTO
oOMeHa, OmpeaeisaTh cpeay BOJIHBIX pPacTBOPOB,
KauecTBEHHbIE peakUuuu Ha cyiabdar-, KapOoHAT- U
XJIOpUI-aHUOHBI, Ha KaTHOH aMMOHUs; pelarhb
IKCIIEPUMEHTAJIbHBIE 3a/layu 1o TeMaMm "Metamibl" u
"Hemeranel") B COOTBETCTBUU C IPAaBUJIAMHU TEXHUKHU
0e30macHOCTH TIpU  OOpaIlleHWd C BEIIeCTBAMH U
1a00paTOPHBIM 000pyZI0BaHUEM; IIPEJICTaBIIST
pe3ysbTaThl XHMUYECKOTO0 JKCIEpUMEHTa B (opme
3allUCH ypPaBHEHHUH COOTBETCTBYIOIIMX pPEAKUUil U
¢bopMynupoBaTh  BBIBOJBI ~Ha  OCHOBE  3THUX
pE3yJIbTATOB;

I[TP6 09. chopmupoBaHHOCTH yMEHUSI aHAIMU3UPOBATH
XMMHYECKYI0 HMH(pOpMAINIO, MOJyYyaeMyl U3 Pa3HbIX
UCTOYHUKOB (CpPEACTB MaccoBOW HH(pOpMaIUH, CETh
WHTEpHET U Apyrue).

OK 04. 3¢pdexTrBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJIJIEKTUBE
U KOMaH e

JIMgHOCTHEIC PE3YIbTATHI JOJIKHBI OTPaXaThb B HaCTH:

TpaXXAaHCKOTO BOCIIUTAHUA:

FOTOBHOCTh BE€CTH COBMECTHYIO AESATEIBHOCTh B MHTEpECAX
TPa)XTaHCKOTO OOIIECTBA;
YMEHHUE B3aUMOJEHCTBOBATh C COLIMAIIbHBIMU UHCTUTYTAMH B
COOTBETCTBUH C MX (PYHKIIUAMH U Ha3HAYCHHEM.
MertanpeamMeTHbIE PE3YIbTaThl JOJKHBI OTPakKaTh:
OBnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHAs IeATCIbHOCTD:

MMOHUMATh M HWCMOJB30BaTh MPEHMYIIECTBA KOMAHIHOW |
WHIUBUTyaIbHOU PaOOTHI;

MIPUHUMATH Lenn COBMECTHOI JIeSITEIIbHOCTH,
OpPraHMU30BBIBATh U KOOPAMHHMPOBATH JCHUCTBHS MO €€

JucuurninHapHbie
JOJIKHBI OTpaXkaTh:
[TP6 08. chopmMupoBaHHOCTH YMEHUW TUIAHUPOBATH U
BBITIOJIHATh XUMUYECKUM SKCIIEPUMEHT (TIPEBpPALLICHUS
OpraHWYECKUX BEIIECTB MPU HATPEBAHUHU, TOTYUYEHHUE
STUJIEHA U U3YYEHUE €ro CBOMCTB, Kaue€CTBEHHBIC
pEeaKIMy Ha aJIbJICTUIbI, KpaXMall, YKCYCHYIO KHUCIIOTY;
neHatypauus O€IKOB TIpH HAarpeBaHUU, IIBETHbHIE
peaknuu OENKOB, MPOBOAWTH PEAKIUU HOHHOTO
oOMeHa, OmpeAensiTh CpeAy BOJHBIX pPacTBOPOB,
KauecTBEHHbIE peakuuu Ha cyiubdar-, KapOoHAT- U
XJIOPUA-aHUOHBI, Ha KATHOH aMMOHUS; pellaTh
AKCIIEPUMEHTAJIbHBIE 3a/la4u 1o TeMaMm "Metamibl" u
"Hemeranapl") B COOTBETCTBUM C MIPaBUJIAMH TEXHUKH

(mpeameTHbIE)  pe3ynbTaThl U




JNOCTHKEHHIO: COCTABJIATH IUIAH JIEWCTBUM, pacHpeaciarh
POJIH C y4eTOM MHEHUH Y4aCTHHKOB OOCYXAaTh pe3yJbTaThl
COBMECTHOI pabOTHI.
OBnaseHre yHUBEPCAIbHBIMU PETYIATUBHBIMU JEHCTBUSMMU:

| T) IPUHATHE CE0s ¥ IPYTUX JIFOCH:
IIPUHMMATh MOTHUBBI U AapryMEHTBhl JApPYTUX JIOAEH IpH
aHAJIN3€ PE3yJIbTATOB JIEATENBHOCTH;
IIPU3HABAThH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C HMO3HUIMH JIPYTOro
YEJIOBEKaA.

0€30macHOCTH TIpU  OOpaIlleHWH C BEIIeCTBAMHU U
1abopaTopHBIM o0opyaoBaHuEM; MIPEJICTaBIISTh
pe3ysbTaThl XHMHUYECKOTO0 JKCIEpUMEHTa B Qopme
3alliCH YpPaBHEHUW COOTBETCTBYIOIIMX PEaKIUil |
(dhopMynupOBaTh BBHIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB.

OK 07. ConeicTBOBaTH
COXpPaHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTh 3HaHUS 00
W3MEHEHUU KIuMaTa,
TIPUHITAITHI
OepeKIMBOTO
MIPOM3BOJICTBA,

3P PEKTUBHO
JIEWCTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUAX

JIndHOCTHBIE pe3yabTaThl IOJKHBI OTpaXaTh B YaCTH:

HKOJIOTHYECKOTO BOCIIUTAHUS:

| cOPMUPOBAHHOCTH SKOJIOTMYECKOH KYIBTYPHI, HOHHMAHHE
BIUSHUS  COLMAJIBHO-DKOHOMMUYECKHX  IIPOLECCOB  Ha
COCTOSTHUE TPUPOJHOW M COLUHMAIBHON CpeIbl, OCO3HAHUE
r7100aIbHOTO XapaKTepa 3KOJOTHYECKUX MpobieMm;
IJJAHUPOBAHUE U OCYILIECTBIICHHUE JEHCTBHUIM B OKPYKAOIIECH
Cpelle Ha OCHOBE 3HAHMUS LEJIEH YCTOWYMBOIO pPa3BUTHUSA
YEJI0BEYECTBA;
aKTUBHOE  HEMNpUATUE  JEHCTBUM, MNPUHOCAIIUX  BpPEX
OKpYKarolleil cpeae;
YMEHHUE MPOrHO3UPOBATh HEOJIArONpPUSATHBIE SKOJIOTHYECKHE
MOCJIEACTBHS MPEeANPUHUMAEMbIX AEHCTBUIA, MpeJOTBpaIlaTh
UX.

MetanpeameTHble pe3yabTaThl 1OJKHBI OTPaXaTh:

OBnageHne yHUBEPCAIbHBIMU Y4YEOHBIMH IO3HABATEIbHBIMU

NEUCTBUSIMU:

| B) pabota ¢ MH(pOpMaLKEH:
HCIIOJIb30BaTh CpeacTBa MH(GOPMaLMOHHBIX u
KOMMYHMKAIIMOHHBIX TEXHOJIOTUN B PEILIEHUU KOTHUTHBHBIX,
KOMMYHHMKaTUBHBIX M  OpraHU3allMOHHBIX  3aJad ¢
coOmogeHueM  TpeOOBaHMM  HPrOHOMHUKH,  TEXHUKHU
0€30MacHOCTH, TMTHUEHBI, pecypcocOepeKeHus, MPaBOBbIX U

ATUYCCKUX HOPM, HOPM MH(POPMAIIMOHHON 0€30IaCHOCTH.

JucuunnuHapHele  (MIpeAMETHBIE)  pe3yJbTaThl U
JOJKHBI OTPayKaTh:

I[IP6 01. cdopmMupoBaHHOCTH MpPEACTABIECHUN: O
XUMHUYECKOM  COCTABIIAIOLIEH  €CTECTBEHHOHAY4YHOU
KapTUHBl MHUpaA, POJIM XMMHUU B TIO3HAHMM SIBICHUI
OpUpObl, B (DOPMUPOBAHUM MBILUICHUS U KYJIbTYpHI
JUYHOCTH, €€  (PYyHKUHMOHAJIBbHOM  IpaMOTHOCTH,
HEOOXOAUMOW Ul pelleHHs] NMPaKTHUECKUX 3anad U
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpELE;

I[IP6 10. cdopMUPOBAHHOCTH YMEHHIl COOJIOIATh
IpaBUjIa SKOJIOTUYECKHU 1eJIeCO00pa3HOro MOBECHUS B
OBITY U TPYJIOBOM NIEATEIBHOCTH B LESIX COXPaHEHHS
CBOETO 3JI0pPOBbSl U OKPYXKAlOLEH NPUPOAHOU CPEbL;
YUYUTHIBATh ONACHOCTh BO3ACMCTBHUS HA JKHUBbBIE
OpPraHMU3Mbl ONPEJEIECHHBIX BEIECTB, OHUMAsl CMBICI
ITOKAa3aTelIsl MPeAeIbHOM TOIyCTUMOW KOHIICHTPALIUH.




IIK 1.2. IIpoBoauTh
paboTy Mo 1eneBoMy
cOopy, aHan3y
UCXOJHBIX TAaHHBIX,
MTOITOTOBUTEIIEHOTO
MaTepuana, BHIIOIHATh
He00XO0aUMBIE
MPEPOCKTHHIE
WCCIICIOBAHMSL.

YMenus:

-aHaTM3UPOBaTh, CHHTE3UPOBATh U 0000IIaTh PE3yJIbTATHI
cOopa MCXOIHBIX JAHHBIX MPEINPOSKTHOTO HCCIEIOBAHUS
JIU3alH-TIPOEKTA
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2. CTPYKTYPA UM COJEPXAHUE OBIIEOBPA3OBATEJIBHOM
JUCHATIMHBI « XUMU S

2.1. O0beM JUCUUILIMHBI U BUABI y4eOHO# padoThl

. O0beM B

Buna yueOHoii padoThI
yacax

O0bém 00pa3oBaTeIbHOM MPOrpaMMbl JUCHHUIINHBI 80
Conep:xanue yueOHOro MaTepuasa 74
BT. U.:
TEOPETUYECKUE 3aHATUS 37
MPaKTUYECKHUE 3aHATUSA 25
n1abopaTOpHbIE 3aHATUS 12
IIpodeccnonanbHO OpMEHTHPOBAHHOE COJep:KaHMe (coaep:KaHue 6
MPUKJIAJTHOI0 MO1YJIA)
BT. U.:
TEOPETUUECKHUE 3aHATH 3
MPaKTUYECKHUE 3aHATUSA 3
IIpomeskyTOUHASI aTTeCTALMSA: 3a4€T C OLEHKOH BO 2 cemecTpe
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2.2. TemaTu4yecKuii IJIAH U COIEPKAHNE TUCIIATIIIMHBI

HaumenoBanme Conep:kanue ydye0HOro Marepuasa (0OCHOBHOE M MPO(ecCHOHAIBLHO OPHUEHTHPOBAHHOE), O0bém | Dopmupyembie
pa3iesioB M TeM JIa00paTOpPHBIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MO1YJ/Ib 4acoB | KOMIETeHIHH
1 2 3 4
1 cemectp (34= 17 aek.+6 aa6.+11 nmp.)
Coaep:xkaHue y4eOHOI0 MaTepHaja
Pa3nea 1. TeopeTuueckue 0CHOBbI XUMHH 21
Tema 1.1. Conep:kaHue yuyeOHOro MaTepuaJia 3 OK 01
OCHOBHBIE XUMHYECKUH 371eMeHT. AToM. SIIpo atoma, H30TOIBI. DJIEKTPOHHAsS 000J0YKa. DHEPreTHYCCKUE
XVUMHYECKHE TIOHATHS |YpOBHH, MOJYpOBHHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemMeHTbl. OCOOEHHOCTH pacHpeeeHHs )
U 3aKOHBI, CTPOECHHE |3JIEKTPOHOB MO OpPOUTANSAM B aTOMax JJIEMEHTOB MEPBBIX YETHIPEX MEPHUOAOB. DIEKTPOHHAs
aTOMOB ~ XMMHYECKUX |KOH(Uryparus aroMoB. OCHOBHBIE XUMUYECKHE 3aKOHBI
AJIEMEHTOB IIpakTHYeckHe 3aHATHSA
[Ipaktnueckass pabota Nel. «OcHOBHBIE KOJIMYECTBEHHbIE 3aKOHbl B XUMHHM U PacyeThl IO
YPaBHEHUSAM XUMHUUYECKUX PEAKIIUID».
OTHocuTeNnbHBIE aTOMHAsg U MOJEKyJsipHas macchl. MossipHas macca. KonmdecTBo BelecTsa. 1
MaccoBast nonsi BemectBa. 3akoH ABoraapo. MomspHblid 00beM ra3oB. OTHOCHTETbHAs
IUIOTHOCTD Ta30B. PacyeTsl M0 ypaBHEHUSM XUMUYECKUX PEaKLUil C UCIOJb30BAaHUEM MacCOBOM
JIOJIU BellecTBa, o0bemMa (HOpMasbHbIe YCIOBHS) Fa30B, KOJMYECTBA BEIIECTBA
Tema 1.2. Coaep:xxaHue yueOHOro MaTepuaJia 2 OK 01
ITepuoanueckuii 3akoH | IlpakTHYecKHe 3aHATHS OK 02
u [eproanyeckas |[Ipaktudeckast pabora Ne2. «3yueHne MeproIMuecKuX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3H CO IK2.2
CHCTEMA XUMHYECKHX |CTPOECHHEM ATOMOB).
snementoB  JI.  W. |Tlepmommueckas cucrema xumudeckux snementoB J[.M. MenneneeBa. CBs3b MEPHOTUYCCKOTO
MemnneneeBa, ux CBA3b 3akoHa U [IepHOANYECKOI CHCTEMBI XMMHUUYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOCHHS
Y COBPEMEHHOM [aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHs CBOMCTB XHMHYECKHUX ODJIEMEHTOB, O00pa3yeMbIX HMHU
TEOpHEH CTPOCHMS (IPOCTBIX M CJIOXKHBIX BELIECTB MO TpynnaM U nepuojam llepnonnueckoil cucremsl. 3HaueHHUE )
aTOMOB MEePUOANYECKOr0 3aKOHAa M CHCTEeMbl XxuMHuueckux sneMmeHToB [[.U. MenneneeBa B pa3BuTuu
HayKH.
VYcTaHOBNIEHHE CBSI3U MEX]Yy CTPOCHHEM aTOMOB XHMHUYECKUX 3JIEMEHTOB M IMEPUOJIUYECKUM
WU3MEHEHUEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEIMHEHUIN B COOTBETCTBHUHU C IOJIOKEHUEM
Ilepnonnueckoil cucreMsl. Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJaHUM Ha
XapaKTepu3alio XUMHUYECKHUX 3JeMEHTOB «Mertamnueckue / HeMeTalIM4ecKue CBOMCTBa
XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C MX 3JEKTPOHHBIM CTPOCHHEM M IMOJIO)KEHHEM B
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MEPUOANYECKON CUCTEME XUMUYECKUX 31eMeHToB JI.11. Menaeneeray»

Tema 1.3. Conep:kaHue y4yeOHOro MaTepHuaJia OK 01
Crpoenne  BemiectBa | CTpocHHE BelIeCTBa. XUMHUYECKAs CBsI3b. BUIbI XUMUYECKOW CBSI3M (KOBAJICHTHAS HEMOJIIPHAS
u NpUPOJA | U MOJSApHAs, UOHHASA, METauIndyeckas). MexaHn3Mbl 00pa3oBaHUs KOBAJIEHTHOM XHMHYECKOM
XMMHYECKOM  CBA3M. | cBsi3M  (OOMEHHBIA H  JIOHOPHO-aKIENTOpHBIH). Bomopomgnas  cBs3e.  BajeHTHOCTS.
Mmuoroo6pasue OneKTPOOTpULATENBHOCTh. CTeneHb OKUCIEHUs. VIOHBI: KATUOHBI M aHUOHBI
BELIECTB IpakTHYecKHe 3aHATHS
[Tpaktuyeckas padora Ne3. «CTpoeHune BelecTBa U MPUPOIa XUMUUECKOH CBA3H».
JleMoHCTpanmsi Mojeniel KPUCTAUTMYECKUX PEeIIEeTOK: MOHHOW (XJIOpUI HATpHs), aTOMHOU
(rpacdut m anmas), MOJIEKYJIApHON (YIJIEKUCHBIN Ta3, HOA), METAIUIMYECKON (HATpUM, MarHHii,
Menp). PereHne mpakTUYECKWX 3aJlaHW Ha COCTABJICHHE 3JIEKTPOHHO-rpadudecKkux (hopmyn
37eMeHTOB 14 nepuoaoB
Tema 1.4. Coaep:kaHue y4eOHOIr0 MaTepuasa OK 01
Knaccugukarus, Knaccuukanuss HeopraHudecknx BemecTB. HOMEHKIaTypa HEOPraHWYECKHX BEIIECTB OK 02
u HOMEHKIIATypa | (OKCUABI, THAPOKCUABI, KHCIOTHI, coyik). BemiecTBa MOJEKYISIpHOTO U HEMOJEKYJISPHOTO
HEOPraHUYECKUX CTpoeHus. ArperaTHble COCTOSIHHA BelecTBa. Kpucrammnaeckue 1 aMmop(dHbIie BemecTBa. 3aKoH
BEILIECTB MOCTOSTHCTBA COCTaBa BeLIECTBA. THIMBI KPUCTANIMYECKUX PEUIETOK (aTOMHAas, MOJIEKYJISpHas,
HMOHHAsI, METaJUTMYECKasi). 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAUIMUCCKON PEIIETKH
IIpakTHYecKue 3aHATHSA
[TpakTuaeckas padota Ne4. «HoMeHKIIaTypa HEOPTaHHYECKUX BEIIECTBY.
Pemenne mnpakTudyeckux 3alaHui MO KiIacCH(UKAIMKM, HOMEHKIAType W XUMHYECKUM
dbopMyrIaM HEOPraHWYECKHUX BEIIECTB Pa3IMYHBIX KIACCOB (YrapHBIA Ta3, YIJIEKHCIBINA Tas,
aMMHaK, TranieHasl U3BeCTh, HeTallleHash U3BEeCTh, MUThEBAsI COJA M JIPYTHX): HA3BaHUS BEIIECTB
no mexayHaponHoi (MIOITAK) wnm TpuBManbHOW HOMEHKIATYpe W COCTaBJIeHHE (HOPMYIIBI
XMMHUYECKHUX BEIECTB, OMNpelIeieHHe MPHUHAISKHOCTH K Kiaccy. llouck wmHbopmanuu mo
Ha3BaHUAM, WACHTU(PHUKATOPAM, CTPYKTYpHBIM (hopMyiaM. AHaAIN3 XUMUYECKOH HH(MOpMAIHH,
MOJTy4aeMOil W3 pPa3HBIX HCTOYHUKOB (CpeacTB MaccoBod uHpopmanmu, cetb MHTepHeT u
JipyTHe)
Tema 1.5. Coaep:xxanue yueOHOro MaTepuaJia OK 01
Turmel XUMUYCCKHUX | XuMHUecKass peakuus. Kiaccupukamuss XUMHYECKHX PpEaKIMid B HEOPraHUYeCKOW U
peaxuuii OpPraHMYECKOM XMMMH. 3aKOHBl COXPAaHEHHs MAacChl BEILECTBA, COXPAHEHHS M IIPEBPALICHUS

SHEPTHUH MPU XUMHUUYECKHX peakiusix. OKHUCIUTENhHO-BOCCTAHOBUTEIBHBIE Peakiiuu (YypaBHEHUS
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OKHCJICHHUA-BOCCTAHOBJICHUA, CTCIICHDb OKHCJICHHA, OKHCIINTCIIb n BOCCTAaHOBHTCIIb,
OKHCJIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKOWHM B MHNPUPOAC, MNPOU3BOACTBCHHBIX IIpOoHECCax M
KHN3HCOCATCIIbHOCTH OpFaHI/ISMOB)

Tema 1.6.
CKOpOCTh  XMMHUYECKHUX
peakuuii. XuMHUYECKOe
paBHOBECHE

Conep:xkanue y4eOHOro MaTepuaja

CKOpOCTh peakIiH, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPHUPOABI pPEaArHPYIOIINX
BELIECTB, KOHICHTPAIMU pearupyromux BeUIecTB, TeMIepaTyphl M IUIOMIA[NW pPEaKIHOHHOU
noBepxHOCTU. TeroBbie 3QPEKThl XUMUYECKUX PEAKIUI: SK30- M YHAOTEPMUUYECKUE PEAKIIUU.
OOparumple peaknud. XHUMHUYECKOoe paBHOBecue. DaKTOphI, BIUSAIOINIME HAa COCTOSHHE
XUMHUYCCKOTI'O PaBHOBCCUA (KOHI.[GHTpaLII/IH pcarcHToB WJIM HNPOAYKTOB pPCaKIMU, OABJICHHUC,
temnepatypa). [Ipuamun Jle [laTennse

IIpakTHyecKHe 3aHATHA

[Tpaktnueckas pabora No5. «BnusHue pas3nuyHbIX (AKTOPOB HA CKOPOCTh XHMHUYECKOU
peaKIum».

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHanu3 (AKTOpPOB, BIUSIONIMX Ha
M3MEHEHUE CKOPOCTH XUMHUYECKOW peakIuu. 3aBUCUMOCTh CKOPOCTH XMMUYECKOU PEaKIMH OT
MPUCYTCTBUSl KaTallu3aTopa Ha MPUMEpPE Pa3IoKEeHHUs MEpPOKCHIAa BOJOpPOJa C IMOMOIIBIO
JUOKCHJA MapraHila W Kataja3bl. PelieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMmenenue npuHiuna Jle-llaTenbe n1si HaXOXKIEHUS HAMpPABIICHUS CMEUICHHS] PaBHOBECHUS
XUMHYECKON peakIny U aHanu3 (PaKTOpPOB, BIUSIONINX HA CMEIIEHUE XUMUICCKOTO PAaBHOBECHS

OK 01
OK 02
[IK 2.2

Tema 1.7.

PactBopsl, Teopus
BIIEKTPOJIUTUUECKON
JIUCCOIHAIINT U MOHHBIN
obMeH

Coaep:kaHue y4eOHOro MaTepuaJa

PacTBOphl. Bunmel pacTBOpoB 1O COAEpKAaHWUIO PACTBOPEHHOTO BEMIECTBA. PacTBOPHMOCTE.
[TonsiTie O nmuCHepcHBIX cucTeMax. VICTWHHBIE W KOJUIOWAHBIE PacTBOpPBL. MaccoBast I0s
BeulecTBa B pactBope. Ilonarue o Bogopoanom nokasarene (pH) pactBopa. DnekTpointuyeckas
qucconpanusi. CuiibHbIE M c1a0ble 3JIEKTPOJINThI, HEAIEKTPOIUThL. Peakiiun HOHHOTo 0OMeHa

JlabopaTopHble 3aHATHUS

JlaGopatopnast pabota Nel «IIpurotoBieHue pacTBOpOBY.

[IpuroToBneHue pacTBOPOB 3aJaHHOM MAcCCOBOM JI0JI€H PAaCTBOPEHHOI'O BEIIECTBA, MPOBEICHUE
peakiuii HMOHHOrO OOMEHa, ONpeAeNieHHE Cpeabl PACTBOPOB BEIIECTB C  IOMOIIBIO
YHUBEPCAJIBLHOTO MHAUKaTOpa (KUCias, HEWTpajbHas, LIeNOoYHas). 3aJaHUs Ha COCTaBJICHHE
HMOHHBIX peakUui. PellleHne MpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUM HAa pPacTBOPBL,
UCIOJIb3YeMbI€ B OBITOBOM M MPOU3BOJCTBEHHON AESITEILHOCTU YeJIOBEKa

OK 01
OK 02
OK 04
OK 07
[IK 2.2

KonTtpoinHoe
NpaKkTHYecKoe
3anarTue 1

CrpoeHue BemiecTBa U XMMHYECKUE peakiuu (o pasaeny 1)

Paznen 2. Heopranuueckasi xummusi
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Tema 2.1.
Du3nKo-XUMHYECKHE
CBOICTBa
HEOPraHUYECKUX
BEILIECTB

Coaep:kaHue y4eOHOIro MaTepHuaja

Mertael.  [lonoxkenne wMetawioB B Ilepuoanyeckoil cucremMe XUMHUYECKHX 3JIEMEHTOB.
OcoOeHHOCTH CTPOCHHUs DIEKTPOHHBIX O000JOYeK aToMoB MeTawioB. OOmue Qusudeckue
cBoiicTBa MeTauioB. CIjlaBbl METaUIOB. DJNEKTPOXMMMYECKUN psii HANpsHKEHUH METaslloB.
XUMHUYECKUE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPUM, Kajdul, KaldblUd, MarHui, aatOMHUHHM,
LMHK, XpOM, >Kele30, MeAb) U uxX coenuHeHuil. OOmmMe crnocoObl MOIYyYEHUS METaJUIoB.
[TpuMeHeHne METaIIOB B OBITY M TEXHUKE

Hewmetamnsl. [lonoxxenue nemetaiwioB B [lepuoanueckoi cucreme XumMudeckux snemeHTon J[.M.
MenneneeBa W OCOOCHHOCTH CTpoeHHS aToMoB. Du3nueckue CBOWCTBA HEMETAJUIOB.
Annotponus HEMETA/UIOB (Ha MpUMepe KUCIopoaa, cephl, dhochopa u yriiepoaa). XUMUIECKHE
CBOWCTBA U MPUMEHEHHE BAKHEHUIITUX HEMETAIUIOB (TAJIOT€HOB, cephbl, a30Ta, (pocdopa, yraepoaa
U KpPEeMHHUS) U HX COCIUHEHHH (OKCHIOB, KHCIOPOACOJEPKAIMMUX KHUCIOT, BOJOPOIHBIX
coeauHenuil). [lpumMeHeHne BaKHEUIIIMX HEMETAIIJIOB U UX COSIMHEHUI

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHX BEHIECTB (OKCHIOB, THAPOKCHJIOB,
KHCIIOT, cojieil u np.). ['eHeTudeckas CBsi3b HEOPraHUYECKHX BEILECTB, MPUHAICKALIUX K
pa3IMYHBIM KJIaccaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX
COCIMHEHM, BEICIINX OKCUAOB U THAPOKCHIOB

IIpakTHYecKHe 3aHATHS

[TpakTnueckas padora Ne6. « PU3UKO-XUMUYECKUE CBOWCTBA HEOPIaHUUYECKUX BEILIECTBY.
CocraBiieHHE ypaBHEHUH XUMHUYECKUX PEAKUUH C ydacTUEM MPOCTBIX M CIOXKHBIX
HEOPraHWYECKMX BELIECTB: METAUIOB W HEMETAJUIOB; OKCUIOB METAJUIOB, HEMETAUIOB U
aM(QOTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT, OCHOBAaHMH M aM(OTEpHBIX THAPOKCH]IOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OIHOTO W3 yYaCTBYIONIMX B PEAKIMH BEIIECTB, pacyéThl Macchl (00hEMA, KOIHMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKLMHU, €CJIM OJHO M3 BEUIECTB MMEET NpuMmecu. PelneHne mnpakTHKo-
OPHEHTUPOBAHHBIX 3aJaHWH Ha CBOWCTBA, COCTaB, MOJYYEHHE M OE€30MacHOE HCIIOIb30BaHUE
BaXHEHIIMX HEOPIaHWYECKHUX BELIECTB B OBITY U MPO(EeCCHOHAIBHON JAesITeIbHOCTH YETI0BEKA

OK 01
OK 02
OK 04
[IK 2.2

Tema 2.2.
Nnentuduxanuys
HEOPTaHUYECKUX
BEIIIECTB

Copep:kaHue y4eOHOro MaTepuaJia

JlabopaTopHble 3aHATHUS

OK 01
OK 02
OK 04
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JlaGopatopHnas paborta Ne2 «MneHTudukanus HeOpraHMYECKUX BEIIECTBY.

Pemenne skcniepuMeHTaNbHBIX 3a7a4 O XMMUYECKUM CBOMCTBAM METAJIOB U HEMETAJUIOB, I10
pacro3HABaHUIO U TOJIYYEHUIO COEAMHEHHH METAUIOB M HEMETAJIOB (B3aMMOJAEHCTBHE
THJIPOKCHIa aJIFOMUHUS C PacTBOPAMU KHUCIOT U 1Ienodeit,). Mnentudukanus HeopraHMueCcKux
BEIIECTB C HCIOJb30BAHWEM HUX (PU3MKO-XMMHUYECKHUX CBOWCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KauecTBeHHble peakiuu Ha cyjib(aT-, KapOOHAT- U XJIOPUJ-AHUOHBI, HA KATHOHBI
METAJIJIOB U KATUOH aMMOHUS

KonTtpoinbHoe
NMPaKTHYEeCKOe CBoiicTBa HEOPTaHUYECKUX BEIIECTB (10 pa3aemny 2) 1
3aHsiTHe-2
2 cemectp (46= 23 nek.+6 1a0.+17 np.)
Pa3znen 3. Teoperuyeckue 0CHOBBI OPraHUYEeCKOM XUMUM 4
Tema 3.1. Coaep:kaHue y4eOHOro MaTepuaja 4 OK 01
Knaccudukanus, [Ipeamer opranndeckoil XuMuu: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B MOJIYYEHUH HOBBIX
CTpOEHUE M |BEIIECTB W MaTepuanoB. Teopusi CTpoeHUs OpraHuueckux coeauHeHuit A.M. bytiepoBa, eé
HOMEHKJIaTypa OCHOBHBIE MO0XeHHsI. CTPYKTypHBIE ()OPMYJIBI OPraHUYECKUX BemiecTB. ['oMonorus, u3omepusi.
OpPraHMYECKHX BEIIECTB | XUMUYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSX: KPAaTHbIE CBSI3U, G- U T-CBSA3H. 2
[IpencraBnenre o KiIacCH(PUKAIMU OPraHMYECKUX BemecTB. HoMeHKIaTypa OpraHMYeCKHX
COeIUHEHHMM (cucTeMaTuyeckas) M TpUBHAJIbHBIE Ha3BaHUS BAaXKHEHIIMX MpeAcTaBUTENCH
KJIACCOB OPraHUYECKHUX BEIECTB
IIpakTHYecKHe 3aHATHS
[TpakTuueckas padorta Ne7. «HoMmeHKIaTypa OpraHU4eCKUX BEIIECTBY.
OzHakoMyeHHEe C oOOpasllaMd OpraHWYecKUX BEIIeCTB W MaTephallaMd Ha HUX OCHOBE,
MOJCIIUPOBAHWE  MOJIEKYJ] ~ OPraHMYECKMX  BEIIECTB,  HAONIOJICHHME W OINHUCaHUE
JIEMOHCTPALIMOHHBIX ONBITOB MO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IIPU HAarpeBaHUU )
(naBnenne, oOyriuBaHue u ropeHue). CocTaBieHHE TMOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX
dbopMysl OpraHMYECKHX BEIIECTB OTIENbHBIX KIACCOB, HCIONB3YyS MX HA3BaHUA IO
CUCTEeMAaTUYECKOW W TPUBHUAIBHOW HOMEHKIAType (ITWICH, aleTWieH, TIUIEpPHH, (EHOI,
dbopManbaerua, yKCycHasi KUCIIOTa, MMiuH). Pacyetsl mpocreiimeil Gpopmyssl opraHUYecKoit
MOJIEKYJIBI, UCXOJIs M3 DJIEMEHTHOTO cocTaBa (B %)
Pa3znen 4. YrieBoaopoanbl 12
Tema 4.1. | Copep:kanue yueOHOro MaTepuaja 6 OK 01
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YrneBonopoasl M HX
IPUPOJIHbIE HCTOYHUKU

[IpenenpHble yrieBOAOPObI (ANKaHbI): COCTaB M CTPOCHHUE, TOMOJIOTMYECKUM psia. MeTaH U 3TaH:
COCTaB, CTpoeHue, (U3NYECKHe M XUMHUYECKHE CBOWCTBA (pEaKkIUHM 3aMElIeHHUs U TOpEHHs),
[IOJIyYEHUE U IPUMECHEHHUE.

HenpenenbHble yrieBoaopo/ibl (aIKeHbl, alKaJAUeHbl, aJKUHBI).

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTHYECKUN psAl. DTUIIEH U MPONUIIEH: COCTaB, CTPOCHHE,
($U3HYEeCKHe U XUMHUYECKHE CBOMCTBA (peaklMy THAPUPOBAHUS, TAJIOTCHUPOBAHUS, THIpaTAIUH,
OKHUCJICHUS U TIOJIMMEPHU3AIK) MOJIyUYEeHUE U TPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MetunOytanueH-1,3, XUMUYECKOe CTpOEHHUE, CBOWMCTBA (peaKius
MOMMEpH3aIiK), MPUMEHEHHe (Ui CHHTe3a MPUPOJHOTO M CHHTETHYECKOTO Kaydyyka |
PE3UHBI).

ATIKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJOTHYECKHA psl. AILIETUICH: COCTaB,
XUMHUYECKOe CTpOoeHHe, (PU3NUEeCKHe M XUMHUYECKHE CBOMCTBA (peaKIuu TUIPUPOBAHMUS,
raJlOTEHUPOBAHUSA, THUIpATallud TOPEHHs), TOJIyuYeHHe ¢  MNpUMEHeHHe  (UCTOYHHK
BBICOKOTEMITEPATYPHOTO TJIAMEHH JIUISI CBAPKH M PE3KH METAJIJIOB)

Apomartnyeckue YriieBoAopo bl (apeHbl). beH301 U ToNyol: cocTaB, CTpoeHHE, (hU3HUECKHe U
XMMUYECKHE CBOMCTBA (peaKkLUU IaJOreHUPOBAaHUS M HUTPOBAHUS), MOJYyUYCHHE U IIPUMEHEHHUE.
ToKcHYHOCTH apeHOB (BiIMAHUE OEH30J1a HA OpraHu3M 4YeloBeka). [ eHeTnueckas CBSI3b MEXKIY
YTIIEBOAOPOAAMH, IPUHAICKANIMMU K Pa3JINYHBIM KJIaCCAM.

[TpupoaHbIe HICTOUHUKH YTIIEBOAOPOA0B. [IpupoaHsblii ra3 u nonyTHele HeTsHbIE Ta3bl. HedTh n
e€¢ mnpoucxoxaeHue. CrnocoObl mnepepabOTKU HePTU: MEpPeroHka, KPEKUHT (TepMUYECKUH,
KaTaIWTHUecKui), mnuponu3. [IpoaykTel mepepaboTku  HePTH, UX NPUMEHEHHE B
MIPOMBIIIIIEHHOCTH

U B ObITy. KaMeHHBIH yrosib ¥ IPOIYKTHI €ro epepadoTKu

OK 02
OK 04
K 2.2

Tema 4.2.

Coaep:kaHue yueOHOTr0 MaTepuaia

Ddu3zukKo-xuMHUECKHUE

JlabopaTopHble 3aHATHS

CBOMCTBA
YIJIEBOJOPOIOB

JlabopaTtopnast pabota Ne3 «CBoiicTBa yrieBOI0POIOBY.

TpuBmanpHass ¥ MEXIyHapOIHAs HOMEHKIATypa, XUMHUYECKHE CBOKMCTBA, CIIOCOOBI TOTYUYCHUS
yraeBoaopoaoB. [lomyuenue sTuineHa u u3ydyeHHE ero CBOMCTB. MojenupoBaHHe MOJIEKYT U
XUMUYECKUX TPEBPAIICHUN YTIIEBOJOPOAOB (HAa MpUMEpPE dTaHa, ITHIICHA, alleTUIeHa U JIp.) U
raJIOreHONPON3BOIHBIX

OK 02
OK 04

Paznea 5. Kucjaopoaoco

JACPKAINC OPIraHHYCCKHUEC COCAMHCHUS

14

Tema 5.1.

CoaepxkaHue y4eOHOro MaTepuaJia

Cnuptsl. Oenon

[IpenenbHble OJHOATOMHBIE CIUPTHI (METAHOJ U ATAHOJN): CTPOCHHE, PU3NUECKUE U XUMUYECKUE
CBOWCTBa (peakIMM C aKTMBHBIMM METaJlJIaMM, raJlOr€HOBOJOPOJAMH, TOpEHHE), IPUMEHEHHE.

BomopoaHbie CBSI3M MEXIYy MOJICKYJIAaMH CHHUPTOB. PU3HOJOTHUECKOE NEHCTBHE METaHoJa U

OK 01
OK 07
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9TaHOJIa HA OPraHU3M YEJIOBEKA.
MHoroaromMHbie COUPTHI (3TUIEHTIUKOIb U TJIUIEPUH): CTPOEHUE, (PU3UUYECKHEe U XUMUYECKUE
CBOWCTBa (B3aMMOJEHCTBME CO WICJOYHBIMH METaJyIaMM, KAuyeCTBEHHAs peakuus Ha
MHOr0aTOMHbIe crupThl). PU3HONIOrHUEcKOe AEHCTBUE Ha OpraHu3M uejoBeka. lIpuMenenue
[NIMLIEPUHA U STUJICHTIIUKOJIA.

®enon. CrpoeHue MONEKyJbl, (U3NYECKHE U XMMHUYECKHE CBOWCTBAa (eHosa. TOKCHYHOCTH
¢enona, ero puznosornuyeckoe eiicTBUe Ha OpraHu3M 4esoBeka. Ilpumenenue genona

Tema 5.2.

ATbJEruabl.
KapOoHOBBIE KHUCITOTHI.
Crnoxnbie 3¢upsbl

Coaep:kaHue y4eOHOro MaTepHuaJia

Anpaerunpl U KeTOHBI ((OopMambAETHA, ameTaabJeTHi, AaleTOH): CTpPOeHHe, (U3NYECKUE U
XUMHUYECKHE CBOMCTBa (peakiUH OKHCJICHHMS W BOCCTAHOBJICHMS, KayeCTBEHHbIE pEaKIIUN),
[I0JIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpenebHble KapOOHOBBIE KHUCIOTHI (MypaBbUHAsi M YKCYCHas KHCJIOTHI):
CTpoeHue, (QHU3MUYECKUe U XHUMHYECKHE CBOWCTBa (0OlIMe CBOWCTBA KHUCIOT, pEaKIHs
sTepuduKanmm), MoiaydeHue u mnpuMeHeHue. CrTeapuHOBas W OJEMHOBas KHUCJIOTHI Kak
MPEICTABUTENH BBICIINX KapOOHOBBIX KHCIOT. MBUIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX
MOIOIIEE NEUCTBHUE.

CrnoxHble 3(Upbl KaK TPOU3BOJHBIE KAPOOHOBBIX KHCIOT. [ MApOan3 crnoxkHBIX 3¢upoB. Kupsl.
[Muaposus sxupoB. [Ipumenenue xupoB. bruosoruyeckas pojb KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrneBoanl

Coaep:kaHue y4eOHOI0 MaTepHuaJja

VYraeBoasl: cocTaB, KiaccuduKauus yrieBoJoB (MOHO-, IU- M Hoiucaxapunbl). ['nmokosza —
NPOCTEUIINKA MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYJBI, (pU3MYecKrue M XUMHUYECKHe
CBOWCTBa IUIIOKO3bI (B3ammojeiictBue ¢ rujapokcuaom meau (II), okucnenue amMMuadyHbIM
pactBOpoM okcuza cepedpa (I), BocctanoBineHue, OpoKeHHUE IIIIOKO3bI), HAX0XKIEHUE B IPUPOIE,
IPUMEHEHHE IJIIOKO3bl, OHOJOrMyecKkass pojlb B JKU3HEAEATEJBHOCTH OpraHu3Ma 4eJOoBeKa.
®dorocuHTe3. PpyKTO3a KaK U30MEP TIIHOKO3HI.

Caxapo3a — npeAcTaBUTENb JUCaXapuUJOB, THAPOJU3 Caxapo3bl, HAXO0XKJIEHHE B INPUPOAE U
IIPUMEHEHUE.

[Tonucaxapuapl: Kpaxmajl U LEUIIOJI03a KaK NpUpojaHble nmoiaumepsl. CTpoeHHe Kpaxmana U
LEJUTIONIO3b], (PU3HUECKUEe U XMMHUYECKHE CBOWCTBA KpaxMana (THIPOJIN3, KaUeCTBEHHAs PeaKLus
C MOI0M)

OK 01
OK 02
OK 04

Tema 5.4.
DHU3NKO-XUMHUUYECKHE
CBOMCTBa
KHCJIOPOIOCOACPIKAIINX
OpraHUYECKUX

Coaep:kaHue y4e0HOI0 MaTepHuaJja

IIpakTHYecKHne 3aHATUSA

[Mpaktnueckass pabora Ne8. «HoMeHkimaTypa  KHCIOPOAOCOACPKAMUX  OPraHUYCCKHX
COCAUHEHUI.
TpuBmanbHas W MEXAyHAPOIHAs HOMEHKIATypa, XHMHYSCKHE CBOMCTBA, CIOCOOBI MOTYUYCHUS

OK 01
OK 02
OK 04
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COEeIMHEHUN

CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3()UPOB, ANbAETUAOB U KETOHOB. COCTaBICHHE CXEM
peakuuii (B TOM 4YMCIE MO MPEAJOKEHHBIM I€MOYKaM MPEBpallleHuil), XapaKTepU3yOIINX
XUMUYECKHUE CBOMCTBA KUCIOPOAOCOACPKALIUX OPTraHUUECKUX COCIUHEHUN

[Tpaktuyeckass pabora Ne9. «Xumuueckue M (pu3MUeCKHe CBOWCTBA KHCIOPOAOCOAEPIKALINX

OPTraHUYECKUX COCTUHCHHUS. o)

[IpoBenenue, HaOMIOJCHWE U OINUCAHUE JEMOHCTPAIMOHHBIX OINBITOB: TOPEHHE CIHUPTOB,

KAueCTBEHHbIE PEaKIUU OJHOATOMHBIX CHUPTOB (OKucieHue sTaHoia okcuaom wmeau (II)),

MHOTOaTOMHBIX CIIUPTOB (B3auMojelicTBue rauiepuHa ¢ ruapokcugom meau (1)), anpaerumon

(okucneHne amMMHUauyHbIM pacTBOopoM okcujga cepebpa(l) u ruapoxcupom wmemu  (ID),

B3aUMO/ICHCTBUE Kpaxmala ¢ HOJO0M), U3YUEHUE CBOMCTB PacTBOPa YKCYCHOM KUCIOTHI
Pa3nea 6. AzoTcoaep:kaiiye opraHnuieckue coeTuHeHmsl 4
Tema 6.1. Coaep:kaHue y4eOHOI0 MaTepHuaja 4 OK 01
AMUHBIL. AMUHBI: METWJIAMUH — MPOCTEHIINI MPEACTaBUTENb aMHHOB: COCTaB, XMMHUYECKOE CTPOEHHE, OK 02
AMMHOKHUCHOTHI. (buzHYeCKre U XUMUYECKUE CBOWCTBA, HAXOXK/ICHUE B IIPUPOJIC. OK 04
benku AMUHOKHUCIOTHI Kak aM(oTepHble OpraHuyeckue coenuHeHus. Dunueckrue U XUMHUYECKUE

CBOMCTBa aMHMHOKHUCJIOT (Ha MpuMepe INHIMHA). buosorndyeckoe 3HaYE€HHWE AMHHOKHUCIIOT. 2

IlenTtuael.

benku kak mpupoaHble monuMephl. [lepBudHas, BTOpUYHAS W TPETUYHAS CTPYKTypa OEIKOB.

XuMHYecKre CBOMCTBA OEJIKOB: THIPOJIU3, ICHATypallusi, KAUeCTBEHHbIE peaklIuy Ha OeJKu

IpakTHYeckune 3aHATHS

[TpakTrueckas padota Nel(. «CBoiicTBa a30TOCOIEPKAIMUX OPTAHUIECKUX COCTUHCHHI.

dusznueckue W XUMHUYECKHE CBONCTBa aMHHOB (pEaklMh C KHUCIOTaMHU W TOPEHHs) U 2

aMUHOKHCIIOT (Ha mpuMepe riuiuHa). HabmioneHue u omucaHue JIeMOHCTPAIMOHHBIX OIBITOB:

JieHaTypalysi OSIKOB IMPU HArpeBaHUH, IBETHHIC PEAKIIUU OCITKOB
Pasznen 7. BbICOKOMOJIEKYJISIPHbIE COCANHEHHSA 4
Tema 7.1. Copep:kaHue y4eOHOIro MaTepuaJia OK 01
[1nacTmacchl. 4 OK 02
Kayuyku. Bonokna OK 04

IIpakTHyeckune 3aHATHS K 2.2

19



[Ipaktuueckass pabora Nell. «CuHre3, aHanu3 U KIacCHU(PUKAIUS BBICOKOMOJIEKYISPHBIX
COECIMHEHUI)

OCHOBHbBIE TOHSTHS XMMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMI: MOHOMEp, HOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEeHb TIOJUMEPHU3alNM, CPEHss MOJeKyysipHas wmacca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUHN — MOJIMMEPU3ALIUS U ITOJTUKOHICHCALUS.
O3HaKOMH€HI/IC C 06pa3uaMH HpI/IpOJIHBIX 158 I/ICKYCCTBGHHI)IX BOJIOKOH, IIllacTMacc, Kay‘IYKOBZ
IJIACTMACCHI (TIOJIMATUIICH, TMOJIUIIPOIUIICH, MOTUBUHIIXIOPU, TOTUCTHPOI); HATYPaIbHBIA U
CUHTETUYECKUE Kaydyku (OyTaJME€HOBBIH, XJIOPOIPEHOBBII UM HW30NPEHOBBIN); BOJOKHA
(HaTypanbpHBIE (XJIOMOK, WIEPCTh, WIENK), HMCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHE (KAIPOH U JIAaBCaH)

KonTpoasHoe
NpPaKTHYECKoe CrtpyKTypa 1 CBOICTBa OpraHM4eCKHX BeulecTs (1o pasaenam 3-7) 2
3aHsATHE -3
IIpo¢eccnonaibHO OPMEHTHPOBAHHOE COJAEPKaAHUE (COoepPKAHNE MPUKJIATHOTO MOLYJIs1) 6
Paznen 8. Xumusi B ObITY M IPOM3BOJICTBEHHOM eSITEJIbHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. CoaepkaHue yueOHOIro MaTepuaia 6 OK 02
XuMHUUECKHe [paBuiia SKOJOTHYECKH IEIECOOOPA3HOrO MOBEACHUS B OBITY U TPYIOBOHM AEATEIBHOCTH B OK 04
TEXHOJIOTUH LEIsAX COXPAaHEHHs CBOErO 3JI0POBbS W OKDPYKAIOIIEH IPUPOTHON Cpebl, OMNaCHOCTh OK 07
B MOBCE/IHEBHOM | BO3JEHCTBHS HA KMBbIE OpPraHW3MBl OPraHHUYECKMX BEINECTB  OTAECIBHBIX  KJIACCOB 3 [IK 2.2
U 1poecCHOHAIBHON | (YIIIEBOJOPOBI, CIUPTHI, (EHONBI, XJIOPOPraHHUECKUE MPOU3BOAHBIC, adbJCTHABI H P.),
JeATEILHOCTH Y€JI0BEKA | TOKAa3aTelNb MPeAesIbHO JOMYCTUMON KOHIEHTPAIMU U €r0 UCII0JIb30BaHUE.

Ponp xuMum B oOecredeHMHM SKOJOTHYECKOW, YHEPreTHUYECKON M THUIIEBON O€30MacHOCTH,

pa3BUTUM  MEIUIMHBI, CO3JaHUM HOBBIX MaTepuanoB (B  3aBUCUMOCTH OT BHJA

npodeccuoHaNbHOM AEeSITeTbHOCTH ), HOBBIX UCTOYHUKOB SHEPTUH (AJIbTEPHATUBHBIE UCTOYHUKU

sHeprum). [loHATHE O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB W XUMHUYECKUX PEaKIIUU.

[IpencraBnenuss 06 OOMMX HAYYHBIX MPUHLHUIAX MPOMBIIUICHHOTO TMOMYYeHHsI Ba)KHEHIINX

BEIIECTB (Ha MpUMepax MPOU3BOJCTBA AMMHAKa, CEPHOU KUCIIOTHI, METAHOJIA).

XuMusi W 370pOBbE 4YEJNOBEKa: IMpaBuia O€30MacHOr0 HCIHOJb30BaHUS JIEKApPCTBEHHBIX

MpenaparoB, OBITOBOI XUMHH B TOBCEIHEBHOM YKU3HU

IIpakTHYecKHe 3aHATHUS

[Tpaktudeckas pabora Nel2. «[IpuMeHeHHE XUMHUYECKHX BELIECTB M TEXHOJIOTUH C y4eTOM

Oymyuieil nmpodeccuoHaNbHOMN NEATeIbHOCTHY. 3

Pemenue Keﬁc-3aﬂaq o TEeMaM: IMHUIICBBIC MPOAYKTLI, OCHOBBI PAallMOHAJILHOI'O IIHUTAHUA,
BaKHEHIITNE CTPOUTCIILHBIC n KOHCTPYKIIMOHHBIC MaTCpHaJibl, CEILCKOXO03AMCTBCHHOE




MPOU3BOJACTBO, KPACKH, CTEKJIO, KE€pamMHuKa, Marepuanbl JUisl SJIEKTPOHUKH, HAaHOMAaTepHUabl,
TeKCTWJIbHBIC BOJIOKHA, HMCTOYHUKH OHHEPTUM, OPraHWYECKHEC W MHUHEPAIbHBIC YIOOpeHMUs,
JIEKapCTBEHHBIE U KOCMETHUYECKUE MIpernapaThl, ObITOBAas XUMHUS, MaTEPHUAIbI U3 UCKYCCTBEHHBIX U
CHHTETUYECKHUX BOJIOKOH.

3amuta: [lpencraBneHuwe pe3yibTaTOB pelIeHUs Keiic-3amad B Qopme MHUHH-IOKIAna
(momyckaeTcs UCIOIb30BaHMEe rpadMIECKUX U MPE3EHTAIMOHHBIX MAaTEPHAJIOB)

ITpoMexkyTOYHAS aTTECTAIMSA: 3a4€T C OIEHKOM

Bcero

80
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3. YCJIOBUA PEAJIN3ALINN I[TPOI'PAMMBI
OBHIEOBPA3OBATEJIbBHOM JUCHUITJIMHBI

3.1. TpeGoBaHusiT K MHHUMAJIBHOMY MATEPHUAJIbLHO-TEXHUYECKOMY
odecreyeHH 10

Jlyist peanu3anuu NporpaMMbl JUCIHUIUIAHBI JOJHKHBI OBITh MPEyCMOTPEHBI
CIeAYIOIIUE CrelMaabHble TOMEIICHUS: YUeOHbI KaOUHET XUMUU W/UIIU y4eOHOU
XUMHYECKOM JTabopaTOpHH.

D¢ heKTUBHOCTh  MpernojaBaHuss  o0Ieo0pa30BaTEIbHOM  JUCHUIUIUHBI
«XUMHS» 3aBUCUT OT HAJIMYHUS COOTBETCTBYIOIIETO MaTEPHATBHO-TEXHHUYECKOTO
OCHAIIEHUS. DTO OOBACHICTCS OCOOCHHOCTSAMH JIUCIUILIMHBI, B TIEPBYIO O4Yepe/Ib,
e€ OSKCIepPUMCHTAIBHBIM XapaKTePOM, IIMUPOKUM CIHEKTPOM TPUMCHCHHS U
MPAKTUYECKONH  3HAYMMOCTBIO. PeKOMeHIyemMoe  MaTepHabHO-TEXHHUECKOE
obecrieueHne KaOWHETA XUMHM M XHMHYECKOH J1abopaTopuu  BKIFOYAET:
CIEIUATN3UPOBAaHHYI0 MeOelb © CHUCTEMbl XpaHCHHs, TEXHHYECKHUE U
DJIEKTPOHHBIE CpeacTBa OOy4eHHs, JIEMOHCTPAllMOHHBIC Yy4eOHO-HATJISIHBIC
nocoous, JEMOHCTpAIlMOHHOE O0OpYyJOBaHWE © MpUOOPHI, JabOpPaTOPHO-
TEXHOJIOTUYECKOe 000pyI0BaHME, JA0OPATOPHYI0 XUMUYECKYIO MOCYAY, MOJACIH
(0ObeMHBIE W TUIOCKHE), HATypajbHble OOBEKTHl (KOJJICKIIMH, XUMHYECKUE

pEeaKTuBbI), 000PY/I0BaHKE JJAOOPAHTCKOM.

Cl'lelll/la.l'll/l:iﬂpOBaHHaﬂ Me0esIb U CHCTEMbI XpaHEHUs

1 | Cron nabopaToOpHBIM 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MOKPBITHUEM, PAKOBUHOM, TOJIBOJIKOW U OTBEJECHUEM BOJbl, CAHTEXHUKOM,
INEKTPUYECKUMU PO3E€TKAMU, aBTOMATaMU aBAPHUIHOTO OTKJIFOUEHHS TOKA)

2 | Cron nabopaTOpHBIN JEMOHCTPAIIMOHHBIN C HAJICTPOUKOH (C 3aIIMTHBIM, XUMOCTOMKUM 1
TEPMOCTOMKUM MOKPBITHEM)

3 | Cron yueHn4ecKuit 1abopaTOPHBINA, peryITUPYEMBIii MO BHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM M TEPMOCTONKUM MOKPBITHEM, PAKOBHHON, OOPTUKOM IO HAPYKHOMY
Kparo, TOJIBOJIKOW U OTBEJICHUEM BOJIbI, U CAHTEXHUKOM )/CTON Y4CHHUECKHUIA,
peryinupyemblii o BbICOTE (MPUOOPETAETCs TOIBKO MPU HATUYUH CIICIIUATHLHOTO
71a060paTOPHOTO OCTPOBHOTO CTONA) (10 KOIUYECMB) 00yYaouwuxcs)

4 | Ctyn yYeHUUECKUH (10 KOAUuecmay ooyuaouwuxcs)

5 | Oruerymurens
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6 | Jocka knaccHasi/PenbcoBast cuctema ¢ KIIacCHOW M MHTEPAaKTUBHON JIOCKOM
(mporpammHOe obecriedeHne, MPOeKTop, KPEIUIEHUs] B KOMIUIEKTE)/HHTEPAKTUBHOM
MaHeJbIo (MporpaMMHOe 00ecrieYeHUe B KOMILJICKTE)

7 | Crou ¢ suuKaMu 7151 XpaHeHUs1/TyMOOH (pabouee mecmo npenodasameris)

8 | Kpecno oducHoe (pabouee mecmo npenooasameins)

9 | Jocka npobkoBasi//{ocka MarHuTHO-MapKepHas

10 | Cucrema (yCTpOHCTBO) Ui 3aTEMHEHHUSI OKOH

11

[kad BBHITSAKHON MAaHOPAMHBIN

12 | Hlka¢ ans xpaneHUs! yaeOHBIX TOCOOU

13 | AnTeuka yHUBEpCcaIbHAS IJIs1 OKa3aHUS IEPBON MEIUIIMHCKON TTOMOIITH

Texnunuyeckue cpeacrsa

1 | MHOTrOYHKIIMOHATBHOE YCTPOUCTBO/TIPUHTEP

2 | aTepakTUBHBINA IPOrpaMMHO-AMMAPATHBIN KOMITJIEKC MOOUIIHHBIN MIIH CTAI[MOHAPHBIN
(mporpammHoOe oOecriedeHne, MpoeKTop, KperieHue B KoMIuiekTe)/PenbcoBast cucrema ¢
KJIACCHOM M MHTEPAKTUBHOM JOCKOH (IIporpaMMHOe obecrieueHue, IpoeKTop, KperieHue
B KOMILJIEKTE )/UHTEPAKTUBHOM MaHEeNbI0 (IpOrpaMMHOE 00ecrieueHre B KOMILJICKTE)

3 | [lepconanbHbIi KOMIBIOTED ¢ epudepueit/HoyTOyK (JIMLIEH3MOHHOE TPOrpaMMHOE
oOecrnieueHue, 00pa3oBaTeNbHbIM KOHTEHT U CUCTEMA 3aIIUThI OT BPEIOHOCHOU
nH(popMaluu, mporpaMmMHOe o0ecriedeHue 1 nudpoBoi 1adbopaTopuu, ¢
BO3MO>KHOCTBIO OHJIAItH-0IPOCa)

DJIEKTPOHHBIE CPeACTBA 00y4YeHus!

1 | DnexkTpoHHbIe cpeacTBa 00yueHus/MHTepakTuBHble nocoous/OHnaiH-Kypehl (no
paszoenam pabouell npocpammol)

JleMOHCTpallHOHHBIE Y4eOHO-HATJISIAHbIE TOCOOHS

1 | CrnoBapu, CipaBOYHHUKH, SHUUKIIONEUS (1O XUMUYECKUM HAYKAM)

2 | KoMIIeKT NopTpeToB BEIMKUX XUMHUKOB

3 | IlocoOust HATISIIHON DKCHO3ULIUI

4 | Ilepuoanyeckas cucrema xuMuueckux snemenToB J[.M. Menneneesa

Cneuuaﬂmnponaﬂﬂaﬂ Me0eab U CHCTEMbI XPpaHEHUS AJs1 XUMHYeCKO J'IaﬁOpaTOPI/II/I

JlabopaTopHbIil OCTPOBHOM CTOJ (ABYXCTOPOHHUH, C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKHUM MOKPBITUEM, HAJICTOJILEM, C MOACBETKON U IIEKTPUIECKIMH PO3ETKAMHU,
MOJIBOAKOM U OTBEJIEHUEM BOJIbI, U CAHTEXHUKOM)

Cryn mabopaTopHBIi, peTyIupyeMbIii 110 BHICOTE

Cron 1ab0opaTOpHBIN 1EMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKUM
MOKPBITHEM, PAKOBUHOMN, TIOJIBOAKON U OTBEJIEHUEM BO/JIbI, CAHTEXHUKOMH,
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INEKTPUYECKUMU PO3E€TKAMH, aBTOMATaMU aBapUIHOIO OTKJIFOUEHUS TOKa)

4 | Cron nabopaTOpHBIN JEMOHCTPAIIMOHHBIN C HAICTPOUKOH (C 3aIIMTHBIM, XUMOCTOUKHM 1
TEPMOCTOMKUM MOKPBITHEM)

5 | Cton ¢ smuKaMu It XpaHeHHst/ TyMOOi

6 | Kpecio oducnoe

7 | Oraerymmurens

JdemMoHcTpauMoHHOEe 000pyA0BaHNe U IPUOOPHI 1/ KaOUHeTa U JIJadopaTopuun

1 | Becol anextponnslie ¢ USB-nepexonHukoM

2 | Cronuk moxbeMHBIN

3 | Hentpudyra nemoHcTpaionHas

4 | ltaTuB 1€MOHCTPAIIMOHHBIN

5 | Anmapart ans npoBeIeHHs] XUMUYECKUX PeaKIuil

6 | Annapar Kumnma

7 | OBauometp

8 | Nopenka ynuBepcanbHas

9 | Tlpubop 115 WILTIOCTPAIIUK 3aBUCHUMOCTH CKOPOCTH XUMHUYECKHUX PEAKIIUNA OT YCIOBUI
OKpYKaroIiei cpebl

10 | HaGop amst anekTponu3a AeMOHCTPAIIMOHHBIN

11 | ITpuGop 1y1st OMBITOB IO XUMHUU C MJIEKTPUIECCKUM TOKOM (J1a00OpaTOPHBIN)

12 | ITpubop /i OKKCICHUS CIUPTA HAJl MEHBIM KaTaJu3aTopoOM

13 | IIpuGop 115t MOTyHIEeHHS TaTONI0aTKaHOB JIEMOHCTPAIIMOHHBIN

14 | [TIpubop ist MOTy4YeHUs PACTBOPUMBIX BEIIECTB B TBEPIOM BUJIEC

15 | YcranoBka s GuIbTpOBaHUS 1O BAKYYMOM

16 | [Tpubop A onpeeneHus cocTaBa BO3ayxa

17 | I'a3oananu3atop KUCI0poaa ¥ TOKCHYHBIX Ta30B ¢ U(PPOBON MHIAMKAIIMEH IMOKa3aTenei

18 | [Tpubop Asia WILTIOCTPAINH 3aKOHA COXPAaHEHHsI MacChl BEIIECTB

19 | YcTaHoBKa /17151 IEPErOHKU BELECTB

20 | bapomeTp-anepou

21 | Habop nns u3ydeHus BOAOPOJHON SHEPTETUKU

22 | pH-MeTpsI (Oononnumenvroe eapuamusroe obopydosanue)

JlabopaToOpHO-TeXHOI0TrHYecKOe 000py10BaHMe VIS KAOHeTAa U JjadopaTopun
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[TpuGop u1st MOTyYeHHS TaTOU0ATKAHOB U CIOXKHBIX A(PHPOB Ja00paTOPHBIi

2 | KonbGonarpesarens

3 | DnexTponiauTka

4 | bansa koMOMHMpPOBaHHAS JTaOOpaTOPHAS

5 | Becsl u1s ChIIyYUX MaTepUaaoB

6 | IIpuGop my1st mOTydeHHsI Ta30B

7 | CnuproBka gabopaTopHas

8 | MarnuTHas Memaika

9 | Muxkpockor 1uppoBoi ¢ pyKOBOJICTBOM IOJIb30BATENS M MOCOOMEM IS yUaIUXCs

10 | HaGop asist YuCTKU ONTUKH

11 | HaGop mocyasl 11t peakTHBOB

12 | HaGop mocyasl ¥ IPUHAUICKHOCTEH A1t paOOTHI C MaJIBIMU KOJHMYECTBAMHU BEIIECTB

13 | HaGop npuHamiexxHOCTEH ISl MOHTaXKa MPOCTEHIINX TPUOOPOB MO0 XUMHUHU

14 | HaGop mocyapl ¥ IPUHAUIEKHOCTEH U3 TIponuiIeHa (MUKpOIabopaTopusl)
JlaGopaTopHasi XuMHYeCcKas MOCy/aa IJisl KaOMHeTa u JJadopaTopuu

1 | KommiekT ko0 1eMOHCTPAMOHHBIX

2 | Habop npo6oK pe3nHOBBIX

3 | Ilepexoa CTEKISIHHBIN

4 | IIpobupxka Bropma

5 | IIpobupka AByXKOJIEHHas

6 | CoenMHUTEINb CTEKIISTHHBIN

7 | 3akuM BUHTOBOM

8 | 3axum Mopa

9 | llInaHr cHIMKOHOBBII

10 | KoMImIeKT CTeKISTHHOM MoCyAbl Ha MITH(ax 1eMOHCTPATMOHHBIN

11 | Jo3upyroriee ycTpoMCTBO (MEXaHUYIECKOE)

12 | KomruiekT u3aenuii u3 kepamuku, Gpapdopa u dasaca

13 | KommutekT noxek papdopoBbix

14 | KoMIiekT MepHbIX KOJIO Majioro oobema

15 | KomMmiekT MepHBIX KO0

16 | KoMmiekT MepHBIX HUIMHAPOB MIACTUKOBBIX
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17

Kommiext MCPHBIX HUJIIMHAPOB CTCKIITHHBIX

18

Kommmiext BOPOHOK CTCKJIAHHBIX

19

KoMIuiekT nmuneTox

20

KoMIIIekT cTakaHoB IJIACTUKOBBIX/CTEKISHHBIX

21

KoMmiekT cTakaHOB XMMHYCCKUX MCPHBIX

22

KoMmnekT crakaHINKOB JUIA B3BCHIMBAaHUA

23

Kommnext CTYIIOK C IIECTUKAMU

24

Habop mmareneit

25

Ha6op nunIeTo

26

Habop vamex Iletpu

27

TpyOka crexiisHHas

28

DKCUKATOP

29

Yama KpucTtalin3allMOHHas1

30

Iumnip! TUTEIIbHEBIE

31

bropetka

32

[Ipobupxka

33

banka moa pC€aKTUBEI ITOJIUITHUIICHOBAA

34

banka nmox PCAKTUBLI CTCKIISIHHAA U3 TCMHOI'O CTCKJIA C HpHTepTOﬁ HpO6K0ﬁ

35

Habop ckIsHOK 1J1 pacTBOPOB PEAKTUBOB

36

ITamouka cTekissHHas

37

[lItatuB nmst mpoOUPOK

38

KoMIiexT cpeacTB st HHAWBUYaTbHON 3aIIUTHI

39

Komrmiekt TepmomMeTpoB

40

CYHII/IJ'IBHaH TMaHEeJIb AJIs ITOCY AbI

41

OwmbTpoBaNibHAS OyMara/QuIbTpbl OYMaxKHBIC (QONOTHUMENLHOE 8APUAMUBHOE
obopyodosanue)

Mopaenau (00beMHbBIE M IJIOCKHUE), HATYPAJbHbIE 00beKThI (KOJUIEKIMH, XMMUYECKHUe

peakTuBbI) 15 KaOuHeTa U JJadopaTopun

1 | KoMiuiekT Moaenel KpucTalsIMueCKUX peIeToK
2 | Mogaenb MoJeKyJIbl OenKa
3 | Habop nmst MOJaemupoBaHusi CTPOCHUSI HEOPTAHMYECKUX BEIIECTB
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4 | HaGop amst MOIETTMPOBAHHUS CTPOCHUSI OPTaHMYECKUX BEIIECTB
5 | HaGop st MomenupoBaHusi CTPOSHUSI aTOMOB U MOJICKYJT
6 | HaGop m1st MozienMpoBaHus 3J€KTPOHHOTO CTPOCHHS aTOMOB
7 | KoMmaeKkT KOomneKInuit
8 | KoMmiekT XMUMHYEeCKUX pEaKTHBOB
Oo6opynoBanue JadopaHTCKON KaOUHeTa XUMUH
1 | Cron ¢ smmKaMu AJ1st XpaHEHUs/ TyMOO#
2 | Kpecno oduchoe
3 | Cton nabopaTOpHBII MOSUHBIN
4 | CymmibHasi HaHeN b 7151 TOCY JIbI
5 | lxad nis xpaHeHUs yueOHbIX TOCOOUI
6 | lIxad nis xpaHeHUs] XUMUYECKUX PEaKTHBOB
7 | lkad nns xpaHeHus 1a60paTopHON MOCYABI/TIPUOOPOB
8 | llIxad BeITSOKHON
9 | JJaGopaHTckuit cTom
10 | Ctyn naGopaTOpHBIHN, PETyJIUPYEMBIH 110 BHICOTE
11 | DnexTpuyeckuii akBaAUCTUILIATOP
12 | Hlxad cymmabHbIHI
13 | Pe3unoBbIE epyaTKu
14 | KoMIiekT epiieii Uit MBIThs JTa0OpaTOPHON HOCY b
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3.2. MupopmanuoHHoe odecreyeHne peaju3anu NporpaMmmbl

OCHOBHbBIE HCTOYHUKH:

l. Pymsutuc, I'. E.Xumusa : 0a30Bblii ypoBeHb : Yy4E€OHHUK I
0o0pa3oBaTeNbHbIX OpraHU3alui, pealu3yroUMX o0pa30oBaTeIbHbIE POrPAMMBI
cpeanero npodeccuonanbHoro oopazopanus / I'. E. Pymsuruc, ®. I'. ®enpaman. —
Mocksa : IlpocBemenue, 2024. — 335 c. : uin., tabn. — (Yueonuk CIIO). — ISBN
978-5-09-111351-8. — TekcT : HEMOCPEACTBEHHBIMH.

2. HertsapoBa, . A. Xumus : TpakTUKyM : YyuyeOHoe mocobue /
. A. Jlertsposa, C. A. Mopo3. — Munck : PUIIO, 2023. — 185 c. : wi., Tadm.,
cxem. —  URL: https://biblioclub.ru/index.php?page=book&id=711497 (nara

obpamenus: 19.03.2026). — bubmuorp. B kH. — ISBN 978-985-895-079-8. —
TEeKCT : 3IIEKTPOHHBIN.

I[OHOJIHI/ITG.]ILHLIC HCTOYHHUKMU:

1. XamutoBa, A. N. Oprannueckas xumusa s crygeHtoB CIIO :
yuebHoe mocooue / A. . Xamutona, T. E. Byceiruna, JI. P. Caduna ; mog pen. A.
M. Ky3Hernona ; Kazauckuin HallMOHAJIbHBIN HUCCIIe10BaTEeILCKUN
TEXHOJIOTMYECKUN yHUBepcuteT. — Kaszanp : KazaHckuili HalMOHAJIbHBIN
UCCleIoBaTeNbCKuil TexHomornueckut yausepcuter (KHUTY), 2016. — 172 c. :
WII. — URL.: https://biblioclub.ru/index.php?page=book&id=500926 (mara
oOpamenus: 19.03.2026). — TekcT : 3JIEKTPOHHBI.

2. Oprannueckas xumus : yueOnuk / U.II. fAxosnes, E.B. KyBaesa,
E. B. ®enoposa [u np.]| ; nmox pex. U. I1. AxosneBa. — Mocksa : [lupekr-Menua,
2022. - 312 C. : WII., CXEM., TaoI. -
URL.: https://biblioclub.ru/index.php?page=book&id=683112 (natra  oOparmieHus:
19.03.2026). — bubmuorp. B kH. — ISBN 978-5-4499-3085-9. — Texkcr
AIEKTPOHHBIN
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4. KOHTPOJIb HW OLEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA3OBATEJBHOU JUCIIUITJINHBI

KonTponp u oOIeHKa pe3yabTaTOB OCBOCHHSA 001Ie00pa3oBaTelIbHOM
JTUCIIMILTAHBI PACKPBIBAOTCS Yepe3 TUCITUIUIMHAPHBIE PEe3yJIbTaThl, HAllPaBJICHHBIC
Ha ¢opMHUpOBaHUE OOHUX U TPO(PECCHOHANBHBIX KOMIIETCHIIMM M0 pasjesiaM
U TEMaM CoJiepKaHusl yueOHOTO MaTepHaia.

Oomas/npodeccnoHanbHas Tun oueHoYHBIX
pod Pa3znen/Tema .
KOMIETeHIUsl MeponpusTHil
OK 01. BeiOupatsb criocoOsl perieHus Tema 1.1-1.7
3aja4u npodeccuoHanbHol nestensHoct | Tema 2.1, 2.2
IIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKcTaMm | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1 TectupoBanue
Tema 7'1 VeTHBII 0npoc
Tema 8'1 Perrenune pacuéTHpix 3a1a4
' Hab6monenue 3a Xoaom
OK 02. Ucnosb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, A A
BBITIOJTHCHHUSI PAKTHUKO-
CpPEACTBA IIOKUCKA, aHAJIN3a U 1.6,1.7 .
OpPUEHTUPOBAHHBIX 3aaHHIA
WHTEpIpeTanuy HHPOPMAIIIH, U Tema 2.1,2.2 pe1cTaBIeHe
TaBJICHU
nH(GOPMAIIMOHHBIE TEXHOJIOTUH IS Tema 4.1, 4.2 pel
. T 59.54 pe3yNbTaToB
BBITIOJTHEHUS 33/1a4 PO ecCHOHaTbHON ema 5.2-5.
MIPAKTUICCKUX U
IEATEILHOCTH Tema 6.1 6
Tema 7.1 nabopaTopHbIX paboT
Tema 8'1 [IpoBeneHne XUMHUYECKOTO
; IKCTIIEPUMEHTA
OK 04. Tema 1.7
. Brinosinenue
DddekTHBHO B3aNMOIEHCTBOBATh U Tema 2.1, 2.2
KOHTPOJIbHBIX
paboTaTh B KOJJIEKTHBE M KOMAH/Ie Tema 4.1,4.2 paBor mo
Tema 5.2-5.4
Tena 6.1 paszzenaM JUCIUILTUHBI
' OrneHka caMOCTOSITENIbHO
Tema 7.1 .
BBITIOJTHEHHBIX 3a/1aHUN
Tema 8.1 .
" 3ammra penieHus Keuc-
OK 07. CopneiicTBOBaTh COXpaHEHUIO Tema 1.7 N
. 3aja4 (¢ yueToM Oymyiieit
OKpY>Karolleu cpeibl, Tema 5.1 .
npodeCcCuOHAIBHON
pecypcocOepekeHnto, NpUMeHsTh 3Hanust | Tema 8.1
JIeATEITLHOCTH )
00 M3MEHEHUH KIMMaTa, IPUHIUIIBI BhIoJHEHHe 3a1aHHil
Oepe’xIIMBOT0 MPOU3BOJCTBA, YPPEKTUBHO o
v . MIPOMEKYTOUYHOMN
JICHICTBOBATh B UPE3BhIYANHBIX CUTYAIUSIX ATTECTALIH
I1K 1.2. IlpoBoauts padoty 1o uenesomy | Tema 1.2, 1.6, 1.7
cOOpy, aHAJTN3Y UCXOIHBIX JAHHBIX, Tema 2.1
MOATOTOBUTEILHOTO MaTepuana, Tema 4.1
BBITIOJHATH HEOOXOAUMBIE peAnpoeKkTHbIe | Tema 7.1
UCCIIE/IOBaHMUSI. Tema 8.1
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