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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOIT'PAMMBI
OBIIIEOBPA30OBATEJBHOM JUCHUIIJIUHBI «XUMUS»

1.1. MecTo AucHMILUINHBI B CTPYKTYpe o0pa3oBaTe/ibHOi nporpammsl CITIO

OO6meoOpa3oBaTenibHas ~ JUCHUIUIMHA  «XHUMHUS»  SBJISETCS  00S3aTelNbHOM  YacThIO
00111600pa30BaTEILHOTO IHUKJIa 00pa3oBaTeIbHOM mporpaMMbl B cootBeTcTBUU ¢ @I'OC CIIO no
npodeccun 08.01.28 MacTep OTAECTOYHBIX CTPOUTEIBHBIX U IEKOPATUBHBIX Pa0OT.

[TpuknaaHO MOAYNB BKITIOYAET paszzien 8 «XuMus B OBITY ¥ POU3BOJICTBEHHOM JIEATEILHOCTH
YeJI0BeKay», KOTOPBIH peannsyeTcs A BceX mpodeccuii METOA0M pelIeHUs KeHCOB, CBA3aHHbBIX C
9KOJIOTUYECKOW O€30MacCHOCTBI0O M OIEHKOW ITOCJIEICTBHN OBITOBOM M TMPOU3BOJICTBEHHON
JIeSATeTbHOCTH, COOTBETCTBYIOIIEH oOTpacisM Oynymied npodeccuoHanbHON JesATeIbHOCTH
o0ydJarouuxcsi.

1.2. Hean u nuiiaHupyemMble pe3yabTAaThl 0CBOCHHS U CHUILTTHHBI

1.2.1. Heyu 1 32124 AUCHUILIMHBI

CopepxaHue mporpaMMbl 00111€00pa30BaTeIbHON JUCHMILIUHBI «XHUMUSD) HAIIPABIEHO HA
JIOCTUKEHUE CIEAYIONIUX LeJIei:

- GbopMHUpPOBAHUE CUCTEMBbl XMMUYECKUX 3HAHUM KaK Ba)KHEWIIEH COCTaBIISIOLICH
€CTECTBEHHO-HAYyYHON KapTUHBI MHpa, B OCHOBE KOTOpPOM JieXaT KIIIOYEBbIE IOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE M MOHUMaHUE
CYIIHOCTH JOCTYITHBIX 0000IEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHUE ¢ UCTOpHUEN
WX Pa3BUTHUA U CTAHOBJICHUS;

- dbopMUpOBaHHE U pa3BUTHE TMPEACTABICHUI O HAayYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUECKUX PEAKIIN, HEOOXOAMMBIX JIJISl MPUOOPETEHHS] YMEHUN OPUEHTUPOBATHCS B
MHUpE BEIIECTB W XMMHYECKUX SIBJICHHUI, UMEIOLIMX MECTO B MPUPOJAE, B IMPAKTUUYECKON U
MOBCEHEBHOM KU3HU;

- pa3BUTHE YMEHHMA M CIIOCOOOB AESTENBbHOCTH, CBA3aHHBIX C HAOIIOJECHHEM H
00BSICHEHHEM XHMHYECKOT0 3KCIIEPHUMEHTa, COOI0CHHEM MpaBui 0€30MacHOro oOpalieHus ¢
BEIIECTBAMH.

3agauyu QM CHUIIMHBI:

1) chopMUpOBaTh TMOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUYECKHUX
MPOLIECCOB U ABJICHUI B OKPYXKAIOIIEH Cpesie, a TAKXKe UX CBSI3b C LIEJIOCTHOW Hay4HOU KapTUHON
MHpa ¥ IPYTUMH €CTECTBEHHBIMH HayKaMH,

2) pPa3BUTh YMEHHUS COCTaBIATH (OPMYJIBl HEOPTAaHHMYECKUX U OPTraHUYECKHUX
BEIIECTB, YypPaBHEHUS XHUMHUYECKUX PEAKIHMH, OOBICHATH HUX CMBICH, HWHTEPIPETHPOBATH

PE3YyIbTaTbl XUMHYCCKUX SKCIICPUMCHTOB,



3) chopMHpOBaTh HaBBIKH MIPOBEACHUS MPOCTEUTITHX XUMHYECKHX
OKCIIEPUMEHTATBHBIX KCCIEAOBAaHUN C COOJIIOJICHHEM TpaBMJI 0E30MacHOTO OOpaiieHus ¢
BEIIECTBAMH U JIAOOPATOPHBIM 000PYOBAHUEM;

4) pa3BUTh YMEHHS HAaxXOJIWTh, AHAIM3UPOBAaTh M KCIIOJIB30BaTh HH(OpPMAIIHIO
XUMHYECKOTO XapakTepa W3 Pa3UYHbIX HH()OPMAIIMOHHBIX HCTOYHUKOB, BKIIIOYas Yy4eOHYIO
TUTEpaTypy, HAydHbIC MyOTUKAIMK U HHTEPHET-PECYPCHI,

5) chopMUPOBATh YMEHHS TPOTHO3UPOBATH IMOCIEACTBUS CBOCU NEATEIBHOCTH H
XUMHYECKHX TPUPOIHBIX, OBITOBBIX W TPOHM3BOJCTBEHHBIX IMPOIECCOB, YUUTHIBAas BO3MOXKHBIC
9KOJIOTUYECKHE U COIMATbHBIC BO3ICHCTBHUS;

6) chopMUpOBaTh TIOHMMAaHWUE 3HAYUMOCTH JIOCTIDKEHUN XUMHYECKOH HAyKu |
TEXHOJIOTHI Il Pa3BUTHS COIUAIBHONH M IMPOW3BOJCTBEHHON Ccep ¢ YyMCHHEM INPUBOIUTH
PUMEPBI UX IPUMEHEHUSI B PA3JINYHBIX cepax KU3HH.

1.2.2. [lnannpyemblie pe3yJbTAThl OCBOCHHUS 0011e00pa30BaTeJIbHON JMCUHMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Ocoboe 3HayeHume oOmIeOOpa3zoBaTeNbHAs JNUCHUILIMHA «XUMHS» HMEET TIpHU
dopmupoBanuu u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, mpencraBieHHBIX B
aktyanuszupoBaHHbix @I'OC CIIO no npodeccun 08.01.28 Mactep 0TIEIOYHBIX CTPOUTENBHBIX

U JICKOPATUBHBIX PaboT.



Koa n
HAHMEHOBaHHeE
(popmupyembIx
KOMIIeTeHIN

H.]IaHl/IpyeMble pe3yJabTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mrue

III/ICIII/IH.]II/IHapHLIe

OK 01. BeiOupars
CIIOCOOBI peLIeHus
3amaq
npodeccHoHaIbHON
JeSATeITbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JINYHOCTHBIE pe3yJabTaThbl J0/IKHBI 0TPAXKAThL B
qacTu:
TPYAOBOI0 BOCIIUTAHUS:

TOTOBHOCTH K TPYZY, OCO3HAHUE LIEHHOCTH
MacTepcTBa, TPYy10ito0ue;

TOTOBHOCTH K aKTUBHOH JIEATSIIHHOCTH
TEXHOJOTMYECKON U COLMAIIBHOM HAIIPaBJICHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, TUIAHUPOBATH U
CaMOCTOATEJIbHO BBINOJIHATH TAKYIO JEATEIIbHOCTD;
HHTEPEC K pa3IndHbIM chepaM nmpodeccunoHaIbHOMU
JIeSITENLHOCTH.

MeTtanpeamMeTHble pe3yJabTaThl J0JAKHbI OTPAKATH:
OByajgenne yHMBepCAJIbHBIMH Y4¢OHBIMH
NMO3HABATEJbHbIMHU JAeliCTBUAMM:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

CaMOCTOSITEIIEHO (JOPMYITUPOBATH U aKTyaTU3UPOBATH
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
yCTaHaBIMBATh CYIIECTBEHHBIN MIPU3HAK WU
OCHOBAHUA I CpaBHeHI/Iﬂ, KJ'IaCCI/I(bI/IKaIII/II/I nu
00001IeHMS;

OTIPEICIIATh LENH AeSATEIILHOCTH, 33/IaBaTh
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B
paccMaTpUBaEMBbIX SIBICHUSX;

BHOCHUTH KOppeKTI/IBBI B JCATCIBHOCTD, OIICHUBATH
COOTBCTCTBUC pe3y.HBTaTOB OejsaM, OLICHUBATh pI/ICKI/I
MOCJICACTBHH I€ITEILHOCTH.

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

JAucuMmimHapHble pe3yJbTAThl J0JKHBI OTPAXKATh:

ITP6 01. chopMupOBaHHOCTH MPECTABICHUN: O XUMHYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYUYHON KapTUHBI MUPA, POJIU
XUMHH B IO3HAHUU SIBJICHUM IPUPOJIBI, B POPMUPOBAHUU
MBIIUICHUS U KYJIBTYPbI JINYHOCTH, €€ (DYHKIIMOHATLHOM
IrPaMOTHOCTH, HEOOXOAUMOM JIJIs1 pelIeHHs] TPAKTUIECKUX
3a/1a4 ¥ YKOJIOTUYECKHA 0OOCHOBAHHOT'O OTHOIIICHHUS K CBOEMY
310POBBIO U IIPUPOJHON Cpee;

I1P0 02. BiageHue cUCTEMON XUMHUYECKHUX 3HAaHUHM, KOTOpast
BKJIIOYAET: OCHOBOIIOJIATAIONINE MOHATHS (XUMUYECKHA
9JIEMEHT, aTOM, JJICKTPOHHAast 000JI04Ka aToMa, s-, p-, d-
ANEKTPOHHBIE OPOUTATIU ATOMOB, HOH, MOJIEKYJIa, BAIECHTHOCTb,
3JIEKTPOOTPHUIIATEIHFHOCTD, CTETIEHb OKHCIICHUSI, XUMUYECKas
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIEPOIHBII
ckenet, GyHKIMOHAIbHAs TPYIITa, pauKal, U30Mepus,
M30MEpBbI, TOMOJIOTUUECKUH PsiJl, TOMOJIOTH, YIJI€BOI0POIbI,
KHCIIOPO/I- ¥ a30TCO/IEPKAIUE COEAMHEHUS, OMOJIOTMUYECKH
aKTHBHBIE BeIleCTBa (YTIIeBObI, JKUPBI, OETTKH), MOHOMED,
MOJTUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIC
COEIMHEHMS, KPUCTAITNYECKAsl PEIIeTKa, TUIIbl XUMHUUYECKHUX
peakiuii (OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIE, DK30-1
SHAOTEPMHUUYECKUE, pEaKIIM HOHHOTO 00MEeHa), pacTBop,
AJIEKTPOJIUTHI, HEIJIEKTPOIHUTHI, DJIEKTPOTUTHIECCKAS
JUCCOIMAIMs1, OKUCIUTEINb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON PEaKINN, XHMHUYECKOE PABHOBECHE), TCOPUH U
3aKOHBI (TEOPHs] XUMUUECKOTO CTPOEHUSI OPTaHUYECKUX
BemecTs A.M. bytieposa, TeopHst JIEKTPOITUTHIECKON
Jauccounanuu, nepuoguyeckuit 3akon .M. Menneneesa, 3akoH
COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUHN S3BIK




BJIQJICTh HABBIKAMU Y4EOHO-UCCIIE0BATEIHCKON U
NPOCKTHOH JIeATEIbHOCTH, HABBIKAMHU Pa3pEIICHUS
npo0Jem;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3H U
aKTyaJIM3HpOBATh 3aJ1auy, BBIIBUTATh TUIIOTE3Y €€
peIleHus, HAaXOAUTh apTyMEHTHI JIJIS IOKa3aTelbCTBA
CBOMX YTBEpKIICHHI1, 3a]1aBaTh NapaMeTpbl U
KPUTEPUU PEIICHHUS;

AHAJIM3UPOBAThH MOJYYCHHBIC B XOJIC PCIICHHS 33]au1
pe3ysbTaThl, KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

YMETh IMEPCHOCUTH 3HAHUS B TIO3HABATCIILHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATCIIEHOCTH.

XUMHUH, (PaKTOJIOTUYECKHE CBEIEHUS O CBOMCTBAX, COCTABE,
MOJy4YeHUH U 0€30IaCHOM UCIOJIb30BaHUU BAKHEUIITUX
HEOPTaHMYECKUX M OPTaHUYECKHX BEIIECTB B OBITY H
MPAKTUYECKOHN JESITeTbHOCTH YeJIOBEKa;

I1P6 03. copMHUpPOBaHHOCTH YMEHHH BBISBIATH XapaKTEPHBIE
IPU3HAKU ¥ B3aUMOCBSI3b U3YUYEHHBIX MOHITHIA, TPUMEHSATh
COOTBETCTBYIOIINE TIOHATHUS MTPH ONTUCAHUH CTPOCHUS U
CBOMCTB HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB U UX
IPEBPAIICHHIA; BBISBIISTH B3aHMOCBSI3b XUMHUYECKUX 3HAHUH C
HOHSTUSMH U TIPEJICTABICHUSIMH JPYTUX €CTE€CTBEHHOHAYYHBIX
IPEIMETOB;

I1P6 04. chopMUpPOBaHHOCTH YMEHHI HCIIONIB30BATh
HAaUMCHOBAHUS XUMHUYCCKHX COCTUHEHUI MEXTYHAPOIHOTO
CO03a TEOPETUUYECKOM U MPUKIAIHON XUMUU U TPUBUAIbHbBIE
HA3BaHUS BOKHEHIINX BEIICCTB (ITUJICH, alleTUIICH, TIIUICPHH,
(benon, popmanbaerui, yKCycHasi KUCIO0Ta, TIIUIMH, YyTapHbIT
ras, yrjIeKMCIblii ra3, aMMHaK, ralieHas U3BecTb, HerameHas
U3BECTh, MUTHEBAS COJIA U IPYTUX), COCTABIATH (HOPMYIIbI
HEOPTaHWYECKHUX M OPTaHUICCKUX BEIIECTB, YPABHCHHUS
XUMHYECKHUX PEAKIIHii, 00BSCHATH UX CMBICT; TIOJTBEPKIATh
XapaKTepHbIC XHMHUECKHUE CBOMCTBA BEIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU U 3aITUCSIMU YPaBHEHHIH
XMMHYECKUX PEAKIIU;

IIP6 05. chopMUpOBaHHOCTH YMEHHI YCTaHABINBATh
MPUHAICKHOCTh H3yYCHHBIX HEOPTaHUIECKUX U
OpPTaHMYECKUX BEIIECTB K OMPE/IEIICHHBIM KJIaccaM U rpyIinam
COEMHEHMH, XapaKTEePU30BaTh UX COCTAB M BAXKHEUIIINE
CBOMCTBA; ONPEENSTh BUIbI XUMUYECKHUX CBSI3EH
(KoBaJIeHTHAs, HOHHAS, METAJUTMYECKas!, BOJIOPOJTHAS ), THITHI
KPUCTAITUYECKUX PEIIETOK BEIIECTB; KIACCUPUIIUPOBATH
XUMHUYCCKHE PEAKITUH;

IIP6 07. chopMUpOBAaHHOCTH YMEHHIA MPOBOUTH PACUETHI 110
XUMHYECKHM (DOpMysiaM M ypaBHEHUSIM XUMHYCCKAX PEaKIHH C
WCIOJIb30BaHUEM (DU3MUECKUX BEIIMYNH, XapaKTePU3YIOIINX




BCIICCTBA C KOJIMYCCTBCHHOM CTOPOHBI: MACCBI, o0Bema
(HOpMaJ'IBHBIe YCJ'IOBI/IH) Tra30B, KOJIMYECTBA BCIIICCTBA,
HCIIO0JIb30BATh CUCTCMHBIC XUMHWYCCKNUC 3HAHUA NJIA TPUHATHA
peH_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTyallusaX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa IMOUCKA,
aHaIM3a
UHTEPIIPETANH
uHpOpMaIUU U
nH(pOpMaLIOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 3a/1a4
npodeccHoHATEHOM
JeSITeIbHOCTH

JInuHOCTHBIE Pe3yabTAThI J0JKHBI 0TPAKATDH B
4acTH:
HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

HAyKH U OOIIECTBEHHOW MPAKTUKU, OCHOBAaHHOTO Ha
Jajore KyJiabTyp, CHOCOOCTBYIOMIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIUKYJIbTYPHOM MHPE;
COBEPILICHCTBOBAHUE SI3IKOBOM Y YUTATEIIbCKON
KYJbTYpPbI KaK CPEJCTBA B3AUMOJACHCTBUS MEKIY
JIIOIbMU Y TTO3HAHUS MUpa.

MertanpeamMeTHble pe3yJabTaThl J0JKHbI OTPAKATH:
OByagenne yHMBepCAJIbHBIMH Y4¢OHBIMH
NMO3HABATEJbHbIMHU JAeliCTBUAIMM:

B) padora ¢ nHpopManmei:

BJIa/IETh HABbIKAMU MOJIYUYEHUs] HHPOPMAIUH U3
HMCTOYHHMKOB Pa3HbIX THUIIOB, CAMOCTOSITEIIBEHO
OCYIIECTBIIATH [TOUCK, aHAIN3, CUCTEMATU3ALUI0 U
MHTEPIIPETAlNI0 UHPOPMALIMK Pa3IUYHbIX BUJOB U
(bopM mpecTaBIeHHUS;

CO3/1aBaTh TEKCTHI B pa3IMYHbIX (popMarax c yuerom
Ha3Ha4YeHUs] UH(QOpMAaIMU U LEJIEeBON ayUTOPHH,
BBIOMpAsi ONTUMANIbHYIO (POpMY NIPEACTABICHUS U
BU3yaJIN3al1H;

OLICHUBATH JOCTOBEPHOCTD, JIETUTUMHOCTD
UH(OpMaIIH, €€ COOTBETCTBHUE ITPABOBBIM U
MOPAJIBHO-ITUYECKUM HOpMaM;

JAucnunimmHapHbie (peaMeTHbIe) Pe3yJabTAThbI U J10JIKHbI
0TPaKATH:

IIP6 06. BrazeHre OCHOBHBIMU METOJAAMH HAyYHOTO MO3HAHUS
BEIIECTB U XUMUYECKUX SIBJICHUH (HA0III0ICHNE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

IIP6 07. cpopMUpPOBaHHOCTH YMEHHM IPOBOJUTH PACUETHI 110
XUMHYECKUM (DOpMysiaM U ypaBHEHUSM XUMHUYECKUX PEaKIHii ¢
UCTIOJIb30BaHUEM (DU3UYECKHUX BEIMYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MACChl, 00BbeMa
(HOpMaJIbHBIE YCIIOBUSI) Ia30B, KOJIMYECTBA BEILIECTBA;
UCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS TS IPUHATHUS
pelieHui B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM;

I1P6 08. chopMupoBaHHOCTH YMEHH TUIAHUPOBATH U
BBITMIOJHATH XUMUYECKHUI SKCTIEPUMEHT (IIPEBpALIICHUS
OpraHMYECKUX BEIIECTB IPU HAarpEBaHUU, MOJIYyYEHHE STUIICHA
Y U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIIMH HA
aJbJIETU/Ibl, KpaxMall, yKCYCHYIO KUCIIOTY; JeHaTyparus
OeNKOB MPH HarPEBaHUU, I[BETHBIC PEAKIINH OEIKOB; MPOBOIUTH
peakiuyu HOHHOTO OOMeHa, ONPEENIATh CPely BOJHBIX
pacTBOpOB, KaueCTBEHHBIE PEAKIIUU Ha cynbdar-, KapOoHaT- U
XJIOPU-aHHOHBI, HA KATHOH aMMOHHSI; PeIIaTh
SKCIEepUMEHTANIbHBIE 33/1a4M 10 TeMaM "Metasuibl" u
"HemeTtanibl") B COOTBETCTBUH C MPAaBUIIAMHU TEXHUKU
0€30MaCHOCTH ITpU OOPALIEHNUH C BELIECTBAMU U
1abopaTOPHBIM 000PYI0BAaHUEM; TIPECTABIATH PE3YJIbTATHI
XUMHYECKOT0 IKCIIEpUMEHTa B hopMe 3allicu ypaBHEHUI




— BIJIQJICTh HABBIKAMH PACTIO3HABAHUS ¥ 3AIUTHI
nHpopmaru, nHGOPMAITMOHHON 0€30MaCHOCTH
JMYHOCTH.

COOTBETCTBYIOIIUX pEaKIUii U (OPMYITUPOBATH BHIBOJIBI HA
OCHOBE 3THUX PE3YJIbTATOB;

I1P6 09. chopMUpOBaHHOCTH YMEHHS aHATTU3UPOBATH
XUMHUYECKYI0 HH(OPMALIHIO, TOTY4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb IHTEpHET

U JpYyTHE).

OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

JIn4yHOCTHBIE Pe3yJIbTAThI 10JI’KHBI 0TPAKATH B YACTH:

rPaskJIaHCKOr0 BOCIIUTAHMSI:

— TOTOBHOCTh BECTH COBMECTHYIO JESTCILHOCTh B
WHTEpecax rpakIaHCKoro oOIIeCTBa;

— YMEHHE  B3aUMOJCHCTBOBATH C  COLUAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIUSAMHU H
Ha3HAYCHHEM.

MeTtanpeaMeTHbIe pPe3yJabTAThl J0JIKHbI 0TPAKATH:

OBiajieHne YHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH

JeHCTBUSAIMU:

0) coBMeCTHas 1eITeJIbHOCTD.

— TIOHHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON
Y MHAUBHUIYabHON pabOTHI;

— TpPUHUMATh TEIH  COBMECTHOW  JICATEIHHOCTH,
OpPTaHW30BBIBATH M KOOPAMHHUPOBATH JCUCTBHS TIO €€
JIOCTHOKCHHIO: COCTaBJISITh TJ1aH NEHCTBUH,
pacupeneNsaTh pojid C Y4eTOM MHEHHWH YJacTHHKOB
00CYyXJaTh pe3ylnbTaThl COBMECTHOM PabOTHI.

OBiajeHne  YHHBEPCAJbHBIMH  PeryJATHBHBIMH

JefcTBUSAIMU:

r) NpUHATHE ce0sl M IPYTruX JIoaei:

— TPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX JIOACH MPU
aHaJIM3e Pe3yNbTaTOB JIEATEIHHOCTH;

— TIpU3HABATh CBOE MPABO W IMPaABO JIPYTHX JIFOJEH Ha
OIINOKH,

I[I/ICIII/II[.]'[I/IHapHLIe (npeuMeTHme) pe3yjJbTaTbl U A0JKHbI

0TpPakKATh:
nP6 08. chopMupoBaHHOCT, yMEHUW IUIAHUPOBATH W
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs

OpPraHUYECKUX BEIIECTB IIPHU HarpeBaHUU, TIOJYUCHHUE STUJICHA U
U3YyYEHHE er0 CBOMCTB, KaUeCTBEHHBIC PEaKIIMK Ha ajbJACTUIbI,
KpaxMmaj, YKCYCHYIO KHCIOTY; JeHaTypamusi O€JKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIMH OEJKOB; MPOBOJIUTH PEAKIUU
MOHHOTO OOMEHa, OIpeAeNATh Cpely BOAHBIX PaCTBOPOB,
KayeCTBEHHbIE PEaKIUu Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KAaTHOH aMMOHWUS; PEeIIaTh JKCIEPUMEHTATbHBIC
3amayn o TeMaM "Mertamibl" u "HeMeTtannsl'") B COOTBETCTBUU
C TpaBWIaMH TEXHUKHA OE30MaCHOCTH TIPH OOpalIeHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 000PYAOBaHUEM; MPEACTABIATH
pe3yabTaThl XHMHMUYECKOTO SKCIepuMeHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuid u QopMyIHpoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIHTATOB.




— Pa3BUBATH CIIOCOOHOCTh IMOHMMATh MHUp C IO3UIHUU
APYyroro 4€jIoBCKa.

OK 07. JIMYHOCTHBIE Pe3yJIbTAThI J0JIKHBI OTPAXKATH B YacTH: | JlucuMiMHApHbIe (MpeAMeTHbIE) Pe3yJbTAaThl M JTOJKHbI
CopeiicTBOBaTh IKO0JIOTHYECKOr0 BOCIIMTAHUS 0TPaKATH:
COXPAHEHUIO — chopmupoBaHHOCT,  dKomorudeckoi  KynbTypsl, | IIPO 01. chopMUpOBaHHOCTL NPENCTABICHUM: O XMMHYECKON
OKpY>KaloIlen Cpebl, [IOHUMAHUE BJIUSAHUSA COLMAIBHO-D)KOHOMUYECKUX | COCTABISIONIEH €CTECTBEHHOHAYYHOM KApTUHBI MUPA, POJIH
pecypcocOepeKeHHUIO, IPOLIECCOB HA COCTOSHUE NPHPOAHON M COIMAILHOM | XMMHM B IIO3HAHMM SBJICHMH IPUPOJBI, B (HOPMHUPOBAHMU
MPUMECHSITh 3HAHHSI 00 Cpeibl, OCO3HAaHHUE rJI00aJIbHOTO XapakTepa | MbIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIbHOM
W3MCHCHHUU KJIMMaTa, 9KOJIOTHYECKUX MPOOIIeMm; IPaMOTHOCTH, HEOOXOIUMOM IS pEIICHUS IPAKTUICCKUX 3a1a4
IMPUHIUIIBI — IUIAHUPOBAHHE U  OCYILECTBICHUE NercTBUil B | A OKOJOTHYECKU 000CHOBAHHOI'O OTHOIIECHHS K CBOCMY
OepexKIMBOrO OKpY)KallIllel cpeAe Ha OCHOBE 3HaHUA Lejei 3JI0POBBIO U IPUPOIHOM CPELIE,;
MIPOU3BOJICTBA, YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA; IIP6 10. cdopMuUpPOBaHHOCTH yYMEHHUU COOJIIOATH IPaBHIIA
3¢ pexTUBHO —  aKTHBHOE HEIPUATHE ICHCTBHI, MPUHOCAIMUX Bper | YKOTOTHYCCKH 1[eJIeCO00Pa3HOro MOBEICHUS B OBITY U TPYJOBOU
JeCTBOBAThH B OKpYXKaroleil cpefie; NESATEIPHOCTH B IEJAX COXPAaHEHUS CBOETO 370pOBbS U
Ype3BbIUAMHBIX —  yMeHue IIPOTHO3HPOBATH neGnaronpusTiHpie | OKPYKAIOWIEH  NPUPOIHOH  CPEIBL;  y4HTBIBATH  ONACHOCTE
CUTYaIHSIX DKOJIOTMYECKHE  TOCIHEACTBHS  NPEAIPUHAMAEMBIX | BO3ICHCTBHS HA JKHBBIC OPraHM3MBI ONPEICICHHBIX BEIIECTB,
JIEHCTBUM, MPEOTBPAIATh UX. NMOHUMAsi CMBICT TOKa3aTesisl MpeAesibHOM  JTOIMyCTUMOU
MeranpeaMeTHbIE Pe3yJIbTATHI JOJKHBI OTPAKATH: KOHICHTPAIIHH.
Osaanenue YHHBEPCAJIbHBIMH Y4eOHBIMU
MO3HABATEJIbHbIMHM JeHCTBUSIMM:
B) pa6ora ¢ undopmanmeii:
— WCNOJB30BaTh  CpeAcTBAa  WMHGOPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMH B  PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpTaHHU3AIMOHHBIX 33124 ¢ COOI0ICHUEM TpeOOBaHUN
OPTOHOMHUKH, TEXHUKA O€30MacHOCTH, THUTHUCHHI,
pecypcocOepexeHus, MPaBOBBIX U ITUYECKUX HOPM,
HOpM MH(POPMAITMOHHOMN 0€30MacHOCTH.
IIK 1.1
1IK 3.3
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1.3 JInuHOCTHBIE pe3yJIbTAThI

OcBocHHE conepKaHus Y4YEOHBIX JTUCHUILUIMH OOECIeUrBaeT JOCTIKCHHUE OOYyYarOUITIMUCS

CJICYIONINX JTUYHOCTHBIX PE3YJIbTATOB C y4eToM paboueit mporpammsel Bocnutanus ['BIIOY PK
«Kepuenckuii Texnosornueckuii texuukyMm uM. B.H. Toncrosay:

Koa 1u4yHOCTHBIX
JIn4HOCTHBIE pe3y/ibTaThl peajn3aluu NPOrpaMMbl BOCIIUTAHUSA pesyiapTaron
(meckpunTOpPHI) peatm3aiin
NpPOrpaMMbl
BOCIIMTAHUS
[TposiBisiromuii yBa)kxeHUE K JIFOISM CTapLIEro HOKOJIEHUs U
TOTOBHOCTB K Y4aCTHUIO B COLMAIbHON MOJAIEP/KKE U BOJIOHTEPCKUX JIP 6
JBYDKEHUSIX
3a0oTAmmiics O 3alIUTe OKPYKAIOIIEH cpesibl, COOCTBEHHOM U TyKOM 1P 10
0€30I1aCHOCTH, B TOM 4uciie HIU(poBOi
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2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIBHOM

JANCHUITVIMHBI «XUMHUSA»

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

. O0beM B

Buna yueOHoii padoThl
yacax

O0bém o0pa3oBaTeIbHON NPOrPaMMbl JHCHUTINHBI 72
Coaep:xanue yueOHOro MaTepuaJia 64
BT. 4..
TEOPETUYECKHE 3aHATHS 40
MPAKTUYECKHUE 3aHITUS 24
IIpodeccnoHaTbHO OPHEHTHPOBAHHOE CO/lepKaHue (CoIepKaAHNE 8
MPUKJIAJTHOI0 MOIYJIfA)
BT. 4..
TEOPETUYECKHE 3aHATHS 4
MPAKTUYECKHUE 3aHITUS 4

Ipomexyrounas arrectamus (nuddepeHInpPOBAHHBIN 3aUeT)
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2.2. TemaTnyeckui IjiaH u coaecpikaHue NUCHUIJIUHDBI

HaumeHnoBanue Coaepixanue yueOHOro Mmarepuasa (0CHOBHOe U NpogecCHOHAIBHO OpHeHTHPoBaHHoe), | O0bém | DopmMupyemsie
pa3/iesioB U TeM JIa0opaTOpHbIE U MPAKTHYECKHE 3aHSATHS, IPUKJIATHON MOAYJIb YacoB | KOMIIETEHIINH
1 2 3 4

Coaep:xaHue y4eOHOro MaTepuaJia 72
Pa3nen 1. Teopernyeckue 0CHOBbI XHMHUH 20
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01
OcHOBHBIE XUMHYECKHUH dJIeMEHT. ATOM. Sapo aToma, U30TOMBI. DJIEKTPOHHAS 000JI0UKa. DHEPTreTUYECKHE
XMMHUYECKHE IIOHATHS |yPOBHH, MOAYPOBHU. ATOMHBIC OpOHMTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH pacCIpeIeIICHHS 1
U 3aKOHBI, CTPOEHHE |3JEKTPOHOB MO OpPOUTANSIM B aTOMAax SJEMEHTOB IMEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS
aTOMOB  XHMMHYECKMX |KOH(urypamus aroMoB. OCHOBHbIE XUMHUUECKHUE 3aKOHBI
AJIEMEHTOB IIpakTnyeckue 3aHATHSA

[Ipaktuueckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHH M PACUETHI IO

YPaBHEHUSAM XUMHUECKUX PEAKIIUI».

OTHocuTeNnbHBIE aTOMHAsE U MOJIEKYJIsipHas Macchl. MossipHast macca. KonnuecTBo BemiecTsa. 1

MaccoBast jons BewiecTBa. 3akoH ABoraapo. MonspHblii 00beM ra3zoB. OTHOCUTENIbHAS

IUIOTHOCTD ra3oB. PacueTsl 0 ypaBHEHUSIM XMMHUYECKHUX PEAKIMH C HCIIOJIb30BAHUEM MacCOBOM

JI0JIM BelIecTBa, 00beMa (HOpMaJIbHbIE YCIIOBUSI) 'a30B, KOJUYECTBA BELIECTBA
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJa 2 OK 01
Ileproanueckuii IIpakTHYyeckHne 3aHATHSA OK 02
3aKOH U ITpakTryeckas pabora Ne2. «M3yueHue nepruoandeckux 3aKOHOMEPHOCTEH U UX B3aUMOCBSI3H CO IIK 1.1
Ilepuoanueckas CTPOEHHEM aTOMOBY. TIK 3.3
CUCTEMa XMMHYECKHUX |[leproguueckas cucrema xumuueckux aneMeHToB JI.M. MenneneeBa. CBs3p NepuOIUIECKOTO
anementos JI. M. 3aKkoHa U [lepnonueckoi CHCTEMbl XUMUYECKHX DJIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOCHHUS
Menneneea, ux CBA3b |aTOMOB. 3aKOHOMEPHOCTH HM3MCHCHHUSI CBOMCTB XMMHYECKHX O3JIEMEHTOB, OOpa3yeMbIX HMH
C COBPEMEHHOM MPOCTHIX U CIOXHBIX BEIIECTB IO TpymmnaM u nepuogam llepuonnueckoil cucremsl. 3HaueHHe 3

TEOPHEN CTPOEHUS
aTOMOB

MEePUOIMYECKOT0 3aKOHA M CUCTEMbl XMUMHUYeCKuX 3jeMeHTOB J[.M. MeHnneneeBa B pa3BUTUU
HayKHU.

VYcraHoOBIEHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKHMX 3JE€MEHTOB U NEPHUOJIUYECKUM
W3MEHEHNEM CBOMCTB XMMHUYECKUX JIEMEHTOB M UX COCIMHEHUI B COOTBETCTBUH C MOJOKEHUEM
[lepuoanueckoii cucreMbl. Perienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUI Ha
XapaKTEePU3aAlUI0 XUMHUYECKUX JJIEeMEHTOB «MeTtaymnyeckue / HEMEeTaJUTMYeCKHE CBOWCTBA
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XMMHUYECKUX 3JEMEHTOB B COOTBETCTBMM C MX 3JIEKTPOHHBIM CTPOCHHUEM U IOJO0XKEHUEM B
IIEPUOMYECKON CHUCTEME XUMUYECKUX ieMeHToB [[. M. MenneneeBa»

Tema 1.3.
Crtpoenue BelecTa
U TIpupoJa
XAMUYECKOH CBS3U.
MHuoroob6pasue
BEIIECTB

Conep:xaHue y4eOHOIro MaTepuaJia

Crpoenue BemiecTBa. XuMUYECKast CBsI3b. BUabl XuMHU4YeCKOM CBSA3M (KOBaJCHTHAs! HEMOJISIpHAS
U TIOJIApHAsi, HOHHAs, MeTaJuinueckas). Mexann3mbl 00pa3oBaHusl KOBAJICHTHON XHMHUYECKOM
cBsi3u  (OOMEHHBIM ¥ JOHOPHO-aKIENTOpHBIH). Bomopomnas cBsi3b. BaleHTHOCTH.
DneKTpooTprUIaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U AHUOHBI

HpaKanecmle 3aHATHUSA

[IpakTuueckas padora Ne3. «CTpoeHue BellecTBa U MPUPOIa XUMHUECKOHN CBSI3N».
JleMoHCcTpauus Mozeneld KpPUCTAJUIMUYECKUX DPELIETOK: HMOHHOM (XJIOpHJ HaTpus), aTOMHOM
(rpadut u anmaz), MOJEKYIAPHOU (YIJIEKUCIBIA ra3, HOJ), METAIUIMYECKON (HaTpHil, MarHHii,
Menpb). Pemenne mpakTHyecKux 3aJaHui Ha COCTABJICHHE AJIEKTPOHHO-TpaduuecKux Gpopmyi
3JeMeHTOB 14 nepuoaoB

OK 01

Tema 1.4.
Knaccudukanms,
¥ HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccupukanus Heopranuueckux BemiecTB. HoMeHKknatypa HEOpraHMYECKHMX BEIIECTB
(oKcHIBI, THJIPOKCHJIBI, KHMCIOTHI, coyii). BellecTBa MOJEKYISIpHOTO W HEMOJEKYJISPHOIO
CTpoeHus. ATperaTHble COCTOsIHUS BeriecTBa. Kpucrannnueckue n amop@Hble BeliecTBa. 3aK0H
MIOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAJUIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYJIspHas,
MOHHAs1, MeTaJUIn4YecKas). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUIMYECKON PeIIETKH

HpaKaneCKne 3AaHATHUSA

[TpakTuyeckas pabora Ned. «HomeHki1aTypa HEOPraHUUYECKUX BELIECTBY.

Pemenune mnpakTuyeckux 3ajaHuil MO Kiaccu(UKalMM, HOMEHKJIATYype M XUMHUYECKUM
¢dbopMynaM HEOPraHWYECKHUX BEIIECTB PA3IUYHBIX KJIaccoB (yrapHblil ras, yrieKHcibli ras,
aMMHaK, raieHasi U3BecTb, HeralleHasl U3BeCTb, IMThEBAsl COJla M APYTUX): Ha3BaHUS BELLECTB
no mexayHaponHoi (MFOITAK) unu TpuBHambHONH HOMEHKJIATYpe U COCTaBIeHHE (OPMYIIbI
XUMHUYECKHUX BEIIECTB, OINpeiesieHue NpUHAJIeKHOCTH K Kiaccy. llouck uHdopmanuu mo
Ha3BaHUAM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyinaM. AHAIN3 XUMHUYECKOW nH(pOopMaIuy,
MOJIy4aeMOi M3 pa3HbIX HUCTOYHUKOB (CpencTB MaccoBod uHGopMmanuu, cetb MHTepHeT u

JApyrue)

OK 01
OK 02

Tema 1.5.
Tunel XUMHUYECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

XuMuueckas peakus. KJ'IaCCI/I(I)I/IKaI_II/ISI XHUMHUYCCKUX peaKL[I/Iﬁ B HCOpTaHH‘{CCKOﬁ n
OpFaHI/I‘IeCKOI\/II XAMUHN. 3aKOHBI COXpPaHCHUA MACCbl BCHICCTBA, COXPAHCHHA U IPCBpAlICHUA

OK 01
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OHEPIYH IIPpHU XUMHUYCCKUX pCAKIUAX. OKUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKuu (ypaBHeHI/IH
OKHCJICHUA-BOCCTAHOBJICHUA, CTCIICHDb OKHCJICHUA, OKHCIINTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIIMTCIbHO-BOCCTAHOBUTCIIBHBIC PEAKIIMKM B IPHPOAC, IMPOM3BOACTBCHHBIX IIpOoHECCAxX U
KU3HCACATCIIBHOCTH OpFaHI/ISMOB)

Tema 1.6. Copep:kaHue y4eOHOIro MaTepuaJia OK 01
Ckopocth xuMH4eckuX | CKOpOCTh PEaKLUH, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (DAKTOPOB: MPHPOABI PEArUPYHOIIUX OK 02
peakuuii. XMMHYECKOE| BEIIECTB, KOHIEHTPAIIMM PEarupyroliX BEIIECTB, TEMIEpaTypsbl W IUIOIIAAM PEaKIMOHHOM IIK 1.1
paBHOBECHE noBepxHOCTU. TernoBbie 3PPEeKTH XUMHUUECKUX PEAKLUIA: K30~ U SHAOTCPMUUECKUE PEAKIIIH. IIK 3.3

OOparuMble peakuuu. XuUMHUYecKoe paBHoBecue. DakTOpbl, BIMAIOIIME HAa COCTOSHHE

XMMHUYECKOTO paBHOBECHUS (KOHLIEHTpALMsl PEareéHTOB WJIM IMPOJYKTOB pEaklUH, JaBIICHUE,

temneparypa). [Ipunnun Jle Hlatense

IIpakTnyeckue 3aHATHSA

[Ipaktuyeckass pabota NeS. «BiusHue paznuuHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH

peaxuum.

Pemnienne mnpakTHKO-OPUEHTHPOBAHHBIX 33aJaHMM Ha aHanu3 (PaKTOpoB, BIMAIOIIMX HA

M3MEHEHHE CKOPOCTU XUMHMUYECKOH peaKiy. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON peaKuy OT

IPUCYTCTBUS KaTajau3aTopa Ha HpPUMEpe PpasJIokKEHHs MEpOKCHAa BOJOPOAA C IOMOUIbIO

JUOKCHJIa MapraHiia W Karanaspl. PemieHue NpakTHUKO-OPUMEHTUPOBAHHBIX 3a/JaHui Ha

npuMeHeHue npuHuuna Jle-Illarense 1y HaxoXIE€HUS HANpaBJIEHUS CMELICHHUsS pPaBHOBECHUS

XUMHUYECKOHN peaklnu U aHau3 (akTOpoB, BIUSIONIMX HA CMEIIEHHE XUMUYECKOT0 PaBHOBECHSI
Tema 1.7. Coaepxanue yueOHOIro MaTepuaa OK 01
PactBopsl, Teopusi| PactBopbl. Buabel pacTBOpOB IO COAECPKAHUIO PACTBOPEHHOIO BeEIIECTBA. PacTBOPUMOCTS. OK 02
INEKTPOIIUTUYECKON IlonsaTe o nucnepcHbIX cucTeMax. VCTHMHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas nousd OK 04
JIMCCOLIMALlMU U MOHHBIM | BeriecTBa B pacTBope. [lonaTne o BogopoaHom nokasarene (pH) pactBopa. DiekTponuTuieckas OK 07
o0MeH aucconnanusi. CUsIbHbIE U CI1a0ble 3JIEKTPOJIUTHI, HEANEKTPOIUTHI. Peakiiuu HOHHOTO oOMeHa IIK 1.1

JIaGopaTopHsle 3aHATHS IIK 3.3

JlabopaTtopHnas padota Nel «IIpuroroBieHne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3a/IaHHON MacCOBOM JI0JIeH PaCTBOPEHHOTO BEIIECTBA, MPOBEACHUE
peaknmii HMOHHOTO OOMEHa, OIpeNeleHue Cpeabl pPAacTBOPOB BEHIECTB C  ITOMOIIBIO
YHHUBEPCATHHOTO WHIUKaTOpa (KHUClas, HeHTpaibHas, MIENOYHas). 3aJaHus Ha COCTaBJICHHE
HMOHHBIX peakuuil. PeleHne NnpakTHKO-OPMEHTUPOBAHHBIX PACUETHBIX 33JaHUM Ha PACTBOPHI,
HCIOJIb3yeMbIe B OBITOBOM U MTPOU3BOJICTBEHHON JESITENLHOCTH YEIIOBEKA

Kontpoabsnass pabora
1

CrpoeHue BeniecTBa 1 XMMUYECKUE peakiuu (1o paszaeny 1)
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Pasznen 2. Heopranuueckasi xummusi

12

Tema 2.1.
DHU3HKO-XUMHUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIICCTB

Coaep:xaHue y4eOHOIro MaTepuaJia

Meramnbl. Ilonoxenue wmeramioB B Ileproguyeckolt cucTeMe XUMHUYECKHX JJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS DIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmme ¢uznueckue
cBoiictBa MeTauioB. CrutaBbl METAJUIOB. DJEKTPOXUMHYECKHN PsSJ HANPSHKEHUA METaJUIoB.
XUMHUYECKHE CBOMCTBA BAXKHEUIIUX METAIOB (HATPHM, Kalui, KalbIlUi, MarHui, aJlOMUHUM,
IIUHK, XpOM, JKeJie30, MeIb) M HMX coeauHeHui. OOmme crnocoObl TMOJYYCHHS METalIoB.
[TpuMeHeHne METaJIOB B OBITY M TEXHUKE

Hewmeramnsl. [Tonoxxenne HemeTamnoB B [lepuoandeckoit cucreMe XuMHYeCKUX 3eMeHToB J[. M.
MenneneeBa M 0COOCHHOCTH CTpoeHHMs aroMoB. Dusnueckue CBOWCTBA HEMETAJUIOB.
AnnoTponus HeMeTaioB (Ha MpUMeEpe KUCIopoaa, cepsl, pochopa u yraepoaa). XumMuueckue
CBOWCTBA M MIPUMEHEHNE BAXKHEUIITNX HEMETAIUIOB (TaJIOreHOB, CEPhI, a30Ta, pochopa, yriepoaa
U KPEeMHHS) U HMX COCAMHEHHUH (OKCHUIOB, KHUCIOPOACOJACPKAIIUX KHCIOT, BOJOPOIHBIX
coenunenuil). [I[puMeHeHne BAXXKHEUIIINX HEMETAJNIOB U UX COCTMHECHUM

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJIOB, THIPOKCHUJIOB,
KHCIIOT, coyiell U ap.). ['eHeTnueckas cBA3b HEOPraHWYECKUX BEILECTB, IMPHUHAUIEKAIIUX K
pa3IUYHbIM KjlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB MPOCTHIX BEILECTB, BOJOPOIHBIX
COEJTMHEHMH, BHICIIMX OKCHJIOB M TUAPOKCUIIOB

IIpakTHYecKHe 3aHATHA

[IpakTuueckas padota Ne6. «DU3NKO-XUMUYECKHE CBOMCTBA HEOPTAaHUUECKUX BEIIECTBY.
CocraBiieHNe ypaBHEHUH XMMHMUYECKHX PpEaKIMM € yd4acTHEM TMPOCTBIX M CIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCUIOB METAJJIOB, HEMETAINIOB U
aM(OTEPHBIX JIEMEHTOB; HEOPIaHUYECKUX KUCIIOT, OCHOBaHUI M aM(pOTEPHBIX T'MIPOKCUIOB;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérsl Macchl BemecTBa Uil 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WIH
00BEMY OZHOrO M3 yYacTBYIOIIMX B pEaKLMU BELIECTB, pacd€Thl Macchl (00bEMa, KOIMUYECTBA
BEIIIECTBA) MPOJYKTOB PEAKLMH, €CIM OJHO M3 BELIECTB MMEET MpHUMecH. PelieHne mpakTUko-
OpUEHTHUPOBAHHBIX 3aJaHHIl Ha CBOWCTBA, COCTaB, MOJIyueHHWE U O€30MacHOE HCIOJIb30BaHUE
BaXHEHUIIMX HEOPraHUYECKHUX BEIIECTB B OBITY U NPO(heCcCHOHANIBHOM JesITeIbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
IIK 1.1
IIK 3.3

Tema 2.2.

Coaep:xaHue yueOHOro MaTepuaJia

JlabGopaTropHble 3aHATUA

OK 01
OK 02
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Nnentudukanus JlaGopaTtopHas pabora Ne2 «nenTudukaiys HeOpraHMIeCKNX BEIIEeCTBY. OK 04
HEOPraHUYECKUX Pemenue skcriepuMeHTaIbHBIX 3a/1a4 110 XUMUYECKUM CBOMCTBAM METAJIJIOB U HEMETAJUIOB, IO
BEIIIECTB pacro3HaBaHUIO M IOJYYEHUIO COCIMHEHMH METaJlJIoOB M HEMEeTalsioB (B3auMojelcTBue
THJIPOKCUIA AIFOMUHUS C PACTBOPAMH KHUCJIOT U 1ienoueil,). aeHTtudukanus HeopraHnaecKux
BEIIECTB C HCIHOJIb30BAaHMEM HX (DU3MKO-XMMHUYECKHX CBOMICTB, XapaKTEPHBIX KauyeCTBEHHBIX
peaknmii. KauecTBeHHbIe peaknuu Ha cyiab(paT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KaTHOHBI
METAJUIOB U KATUOH aMMOHMUS
KontpoabHasi padorta Croi
2 BOMCTBa HEOPraHUYECKHUX BEILECTB (10 pa3zerny 2) 1
Pa3nen 3. Teopernueckue 0OCHOBbI OPraHUYeCKOH XUMHHU 5
Tema 3.1. Coaep:xaHue y4eOHOIro MaTepHuaJia 5 OK 01
Knaccudukanmus, [Ipenmer opranuyeckoit XMMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUECHUE B MOJYYCHUU HOBBIX
CTPOCHHUE U |BEIIECTB U MarepuanoB. Teopust CTpOEHHs opraHudeckux coeauHeHut A.M. byrneposa, e€
HOMEHKJIaTypa OCHOBHBIE N0J10KeHUsA. CTPYKTYpHbIE (POPMYIIbl OPIraHUYECKUX BeIecTB. [ 'oMoiiorus, u3oMepusl.
OPraHMYECKUX BEIIECTB | XMMUYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSX: KPAaTHbIE CBSI3H, G- U T-CBA3H. 2
[IpencraBnenue o kiaccu(uKauuy OpraHMYECKMX BemlecTB. HoMeHkaTypa OpraHMuecKux
COEUMHEHUI (cucTeMaTHdecKas) M TpPUBMAJIbHBIE Ha3BaHUS BAaXXHEHIIMX IpelcTaBUTENEH
KJIACCOB OPraHN4eCKNX BELIECTB
IIpakTnyeckue 3aHATHSA
ITpakTryeckas padora Ne7. «HomeHKkI1aTypa OpraHM4eCKUX BEILECTBY.
O3zHakoMyieHHE ¢ oOpa3laMM OpraHM4ecKMX BEIIECTB W MaTepuajlaMM Ha HUX OCHOBE,
MOJICIMPOBAaHUE  MOJIEKYJl ~ OPraHMYEeCKMX  BEIIeCTB,  HaONIOJEHHME U ONHCaHHE
JIEMOHCTPALIMOHHBIX OMNBITOB M0 MPEBPALEHUI0 OPraHWYEeCKUX BEIIECTB IPU HarpeBaHHUU 3
(nnaBneHue, o0yrnuBanue u roperue). CocTraBieHHE MONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GbopMyll OpraHMYECKHMX BEIIECTB OTAEIbHBIX KJIAccOB, HCHOJb3Ysl HMX Ha3BaHMs 110
CHCTEMaTU4YeCKOH M TPUBUAIBHOM HOMEHKJIAType (ITHUJICH, alleTWJIEeH, TIMIEepuH, (eHo,
dbopManbaeru, yKCycHas KUCJIOTa, MIMIMH). PacueTsl mpocTeiimeit popmMyisl opraHuuecKoi
MOJIEKYJIbI, HCXO/Il U3 DJIEMEHTHOTO cocTana (B %)
Pasznea 4. YriieBoaopoanl 11
Tema 4.1. Coaepxanue yueOHOro MaTepuaa 9 OK 01
VYranesogoponsl u  ux|I[IpenenbHbIe yriaeBo0pOIbI (AIKAHBI): COCTAB M CTPOSHUE, TOMOJIOTUIECKHIA psil. MeTaH u 3TaH: OK 02
NPUPOAHBIE MCTOYHUKH |COCTaB, CTPOCHUE, (U3NYECKHEe M XUMHYECKHE CBOWMCTBA (PEakLMU 3aMeIIeHUs U TOpPEHHS), 2 OK 04
NIOJIy4YE€HUE U IPUMEHEHUE. IIK 1.1
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HenpenenbHble yriieBogopo/ibl (aIKeHbl, aIKaJAUEHbI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKUN psii. DTUIIEH U MPOMUIEH: COCTaB, CTPOCHUE,
(bu3nuecKkrue U XUMUYECKUE CBOMCTBA (PeaKIM THAPUPOBAHMS, TAJIOT€HUPOBAHNUS, THIPATAlIUH,
OKHUCJICHUS U TIOJIMMEPHU3AIINH) MOJy4YeHUE U TPUMEHEHUE.

Ankanuensl: Oyraaues-1,3 u metmnOyraauen-1,3, XUMHUYECKOEe CTPOSHHE, CBOMCTBA (peakius
MOJIMMEPU3AIINK), MPUMEHEHUE (i1 CHUHTE3a MPUPOJHOTO0 W CHHTETUYECKOro Kaydyka Hu
PE3HHBI).

ATNKHUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYSCKHH psii. AIETUIICH: COCTaB,
XUMHUYECKOE CTpoeHue, (U3Mueckue M XHUMHUYECKHe CBOWCTBa (peaklud TUIPUPOBAHMUS,
TaJIOTEHUPOBAHMS, TUIpaTalldd TOpPEHHUs), TOJIyYeHHE ¢  NpUMEHEHHE (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB)

ApomaTtnueckue yrieBoJopoasl (apeHsl). beH3on u Tomyon: cocrtas, CTpoeHHE, GU3HMUECKHE U
XMMHUYECKHE CBOMCTBA (PEaKIMK raJIorT€HUPOBAHUS U HUTPOBAHU), MOJy4€HUE U IPUMEHEHHUE.
TokcuuHOCTh apeHOB (BiausiHUE OEH30Ja Ha OpPraHU3M YeJIOoBeKa). [ 'eHeTHnueckasi CBsI3b MEXAY
YIJI€BOIOPOAAMH, IPUHAUICKAIIUMHU K Pa3IMYHbIM KJIacCaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOA0B. [IpupoaHbiii ra3 u nmomyTHble HeTsIHBIE Ta3bl. HedTh
u e€¢ npoucxoxiaeHue. CrnocoObl nepepaOOTKM He(TH: MEPEroHKa, KPeKUHI (TepMHUYECKU,
KaTaauTuueckuit), nuponu3. [lpoxykTel mnepepa®oTku HepTH, HMX NPUMEHEHHE B
MIPOMBILITIEHHOCTH

1 B ObITy. KaMeHHBIH yroib U MPOJYyKTHI €ro nepepaboTKu

IIK 3.3

Tema 4.2.
DU3HKO-XNMHYECKIE
CBOMCTBA
YTJIEBOJAOPOAOB

Coaep:xxaHue yueOHOro MaTepuaJia

JlabGopaTopHble 3aHATHUS

JIaGopatopHas pabota Ne3 «CBOHCTBa yIIeBOJOPOOBY.

TpuBuanpHas U MeXAyHapoAHas HOMEHKIIaTypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTyuyEHUs
yriaeBonoponoB. Ilomyuenue sTuneHa U U3ydeHHME €ro CBOMCTB. MoaenupoBaHUE MOJIEKYN U
XUMHUYECKHUX MPEBpAIICHUH YIIeBOJOPOAOB (Ha MpUMepe dTaHa, STHIIEHA, alleTUJIeHa U JIp.) U
raJIO€HONPON3BOAHBIX

OK 02
OK 04

Pasznea S. Kucaoponocoaepxamme opraHnyecKue coeIuHeHus

14

Tema 5.1.
Cnuptel. ®enon

Coaep:xxaHue yueOHOro MaTepuaJia

[IpenenpHble OJJHOATOMHBIE CIUPTHI (METAHOJI M 3TAHOII): CTpOeHUE, (PU3NUYECKUE U XUMUYECKHE
CBOMCTBa (peaklUy C aKTUBHBIMH MeTallJlaMH, TaJOr€HOBOJOPOJIaMH, TOPEHHE), TPUMEHEHHE.
Bonopoaneie cBsA3M MexAy MOJEKyldaMu CHAPTOB. PU3HOIOTMYECKOE NEHCTBUE METAHOJA U
9TaHOJa Ha OPraHU3M 4eJIOBEKa.

OK 01
OK 07
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MHOroaToMHbIE CIIUPTHI (ITUICHTIIMKONb M TIIUIIEPUH): CTPOCHHE, PU3MYECKUE U XUMHUYCCKHE
CBOICTBa (B3aHMOI[CﬁCTBHe CO MMCJIOYHBIMU MCTAJLJIaMH, KAa4YCCTBCHHAd pPCaKIuMd Ha
MHOT0aTOMHbBIE CUPTHI). DU3HOIOTHUECKOE EHCTBUE HA OpraHuM3M 4enoBeka. IIpumeHeHue
TJIIMICprUHa U STUJICHIJIMKOJIA.

®enosn. CtpoeHre MOJIEKYJIbl, (GU3UYECKHE M XUMHUYECKHe CBoicTBa (heHOoma. TOKCHYHOCTH
¢denona, ero Gpu3noIOrNIEcKoOe ACHCTBHE HA OpraHu3M uenoBeka. [Ipumenenne denoa

Tema 5.2.

Anbnerupl.
KapOoHOBBIE KHUCITOTHI.
CrnoxHuble 3(upbl

Conep:kanue y4eOHOro MaTepuaa

Anpaerunpl M KeTOHBI ((popMalibJerusi, aneTanbIerul, aleToH): CTpOeHHE, (U3UYECKUE H
XUMHUYECKHE CBOICTBa (peakiMy OKHUCICHHS M BOCCTAHOBJICHHS, KaueCTBEHHBIC PEAKIIHH),
MOJTyYeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TMpeAeTbHbIE KAapOOHOBBIE KUCIOTHI (MypaBbUHAs U YKCYCHas KHCJIOTBI):
CTpocHHE, (M3MUECKHEe UM XUMHUYECKHE CBOHCTBa (0OIIME CBOWCTBA KHUCIIOT, pEaKIus
stepudukanyu), mnoiaydyeHue u mpuMmeHeHue. CTeapuHOBas M OJCHMHOBAas KHCIOTHI Kak
MIPEJICTABUTENH BBICITUX KAPOOHOBBIX KUCIIOT. MbIIa KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEe JeCTBHE.

CrnoxHbie 3pHphI KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MApOIN3 CIIOKHBIX 3pupoB. JKupHI.
I'unponus xupos. [Ipumenenue xxupoB. buonoruueckas posib KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

ConepxaHue y4eGHOro MaTepuaJjia

VYraeBoapl: cocTaB, KiacCH(UKAIUsA YIJIEBOAOB (MOHO-, M- M Mojucaxapuisl). ['mroko3a —
MPOCTEHIINI MOHOCaXapH: OCOOCHHOCTH CTPOEHHSI MOJIEKYNbI, (pU3MYEeCKHEe M XUMHUYECKHE
CBOWCTBa TIIIIOKO3bI (B3auMopelcTBue ¢ ruapokcuaom meau (II), oxkucieHume amMMHauyHBIM
pactBopoM okcuja cepedpa (1), BoccranoBneHue, OposkeHHE TITIOKO3bI), HAXO0XKJICHHUE B IPUPO/IE,
NPUMEHEHHE TJIOKO3bl, OMOJOrMYecKas pojb B J>KU3HENCATEIBHOCTH OpraHu3Ma 4YeloBeKa.
®ortocunTte3. PpykTo3a Kak U30MeEp TITIOKO3bI.

Caxapo3a — mpejacTaBUTENb JUCaXapuUIOB, TMIPOJIU3 Caxapo3bl, HAXOXJICHHE B MPUPOJE U
MIpUMEHEHHE.

[Tonmucaxapuapl: KpaxMal M IEJUII0NIo3a Kak MpUpoJHble moiaumepbl. CTpoeHue Kpaxmaia U
LEJUTI0NI03bI, (PM3NYECKHE U XUMHUYECKHE CBOICTBA Kpaxmaia (THIpOJIn3, KaueCTBEHHAs peaKts
C UOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCIIOPO0COIEpKAIIUX
OpPraHUYECKUX

Conep:kanue y4eOHOTro MaTepuaa

IIpakTHYecKHe 3aHATHA

[Ipaktnueckass pabora Ne8. «HomeHknmaTypa KHUCIOPOIOCOJEPKAIIUX  OPraHHYECKUX
COEIUHEHUIN».

OK 01
OK 02
OK 04
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COCTUHEHUN

TpuBnanbHas 1 MeXIyHapoJHAs HOMEHKJIATYpa, XUMHYECKHAE CBOMCTBA, CIIOCOOBI MOTYYEHHS
CIIUPTOB U (PEHOJIOB, KAPOOHOBBIX KHCIIOT U 3(UPOB, AIBJETUAOB  KeTOHOB. COCTaBIIEHUE CXEM
peakuuii (B TOM 4YHCIE MO NPEAJIOKEHHBIM MEMOYKaM MpPEBPAIICHH), XapaKTepU3YIOLIHX
XMMHAYECKHE CBOWCTBA KHCIOPOJOCOIEPKAIIUX OPTraHUYECKUX COSTUHEHHUN

[Ipaktrueckas padora Ne9. «Xumuyeckue u (PU3MYECKHUE CBOMCTBA KHCIOPOIOCOACPIKAIINX
OpPraHUYECKUX COCIUHEHUSI.

[IpoBenenue, HaOMIOACHHE W ONHMCAHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KayeCTBEHHBIC PEAKIIMKM OJHOATOMHBIX CIUPTOB (OKHCieHue 3TaHoja okcuaoMm meau (1)),
MHOT'0aTOMHBIX CITUPTOB (B3auMOCHCTBUE TiMiiepruHa ¢ ruapokcuaom menu (1)), anmpaerunon
(oxucneHne amMMHuauHBIM pacTBopoM okcuma cepebpa(l) u rumpokcumom wmemu (1),
B3aMMOJICIICTBHIE KpaxMaJa ¢ MOJIOM), U3yUYeHHE CBOMCTB PacTBOpPa YKCYCHOM KHCIIOTHI

Pa3nen 6. A3oTcoaep kaiye opranudeckue coeIMHeHus1 4
Tema 6.1. Coaep:xanue y4eOHOro MaTepHuaJia 4 OK 01
AMUHBI. AMWHBI: METUJIAMUH — IIPOCTEUIINNA IIPEACTABUTENb AMUHOB: COCTaB, XMMHYECKOE CTPOCHME, OK 02
AMUHOKHUCIIOTBHI. (hU3UYECKHEe U XMMHUYECKUE CBOMCTBA, HAXOXKICHUE B IPUPOJIC. OK 04
benku AMUHOKHUCIIOTEl Kak aM(OTepHble OpraHuyecKue coeluHeHus. PU3NYecKue U XUMHUYECKUE

CBOMCTBAa aMMHOKHUCIOT (Ha TpUMepe TIiuiuHa). buonormdeckoe 3HaYEeHHUE AMHHOKHCIOT. 2

Ilerrtnapl.

benku kxak npupoansie nmonumepsl. IlepBuuHas, BTOpUYHas U TPETUYHAs CTPYKTypa OEIKOB.

XUMUYeCcKHe CBOMCTBA OEJIKOB: TMIPOJIN3, ACHATYpallus, KAYECTBEHHbIE peakluy Ha OeKu

IIpakTHYecKHe 3aHATHA

[Tpaktryeckas pabora NelO. «CBoiicTBa a30TOCOAEPKANIMX OPTAHUICCKAX COCTUHEHU.

dusnueckue M XMMHUYECKHE CBOIICTBAa aMUHOB (peakIUM C KUCJIOTaMU M TOpPEHHs) H 2

aMUHOKHCIIOT (Ha mpuMmepe riaunuHa). Habmonenue u onvcanue AeMOHCTPALMOHHBIX ONBITOB!

JieHaTypanus OeJIKOB PU HarpeBaHHUM, IIBETHbIE PeaKklIUU OEJIKOB
Pasnen 7. BEICOKOMOJIEKY /IS PHBIE COCAUHEHHUSA 2
Tema 7.1. Conep:kaHue y4eOHOI0o MaTepuaJa 2 OK 01
[InacTmaccel. IIpakTHyeckune 3aHATHSA 2 OK 02
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Kayuyku. Bonokna [Ipaktnueckas pabdora Nell. «CuHTe3, aHanu3 W KiIacCH(HUKAIUSI BBICOKOMOJICKYJISIPHBIX OK 04
COEIUHECHUIN» IIK 1.1
OcHOBHbIE TIOHSITUSL XHUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHMI: MOHOMEp, IOJUMED, IIK 3.3
CTPYKTYpHOE 3BEHO, CTENEHb NOJUMEpPU3ALMM, CPEeIHsAsd MOJIeKyJspHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.
OsnakomiieHre ¢ oOpas3laMu TPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4YyKOB:
IJIaCTMACCHI (TTOJIMATUIICH, MOJIUIIPOIIUIICH, MOJTUBUHIIXIIOPU, TOJUCTUPOI); HATYPAJIbHBIA U
CUHTETUYECKHE Kaydyku (OyTagueHOBBIM, XJOPOIPEHOBBIM M H3OMNPEHOBBIN); BOJIOKHA
(HaTypanbpHBIE (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (AIETATHOE BOJOKHO, BHCKO03a),
CUHTETHYECKHUE (KalpOH U JIaBCaH)
Kontpoasnas pabora N
3 CTpyKTypa U CBOWCTBA OPraHMYECKHUX BEIIecTB (10 pasjaenam 3-7)
IIpogeccuonaibHO OPHEHTHPOBAHHOE CO/Iep:KaHue (Co/lepKaHNe NPUKJIATHOTO MOAYJIS)
Pa3nen 8. Xumusi B ObITY U POU3BOJACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA OK 01
Tema 8.1. Coaep:xanue y4eOHOIro MaTepHuaJia OK 02
XHUMHUYECKUE [IpaBuiia 5KOJIOrMYECKU 11€1€cO00pa3HOro MOBEJIEHUS B OBITY U TPYIAOBOW JESTEIBHOCTU B OK 04
TE€XHOJIOTHH LEISIX COXPaHEHMsI CBOEr0 3[0pOBbS M OKpYKAWOIIEd NPHUPOIHOM Cpenbl, OINACHOCTb OK 07
B IIOBCEIHEBHON BO3JICUCTBUSI HA JKUBLIE OpraHu3Mbl OpPraHMYECKHX BCHIECTB OTACIbHBIX KJIACCOB IIK 1.1
1 npodeccuoHanbHON | (YIJIEBOAOPObI, CIUPTHI, (PEHONBI, XJIOPOPraHUYECKHE MPOHM3BOJAHbBIC, ANBACTUABI U Ap.), IIK 3.3

JACATCIIBHOCTH YCJIIOBCKA

MOKa3aTeb NPeAeIbHO TOMYCTUMONW KOHIEHTPALMHU U €r0 UCIOJIb30BAHHUE.

Ponp xumun B obecriedeHHH HSKOJOTMYECKOM, SHEPreTHYeCKOH M MHUIIEBOW Oe30MacHOCTH,
Pa3BUTHUU  MEIUIIMHBI, CO3/JaHWH HOBBIX MaTepHalioB (B 3aBUCUMOCTH OT BHJA
npodeccnoHaNbHOM 1eITeTbHOCTH ), HOBBIX HICTOYHUKOB YHEPTHH (a71bTePHATUBHBIC HICTOYHUKH
sHepruu). [loHSATHE O HAy4HBIX METOJAX TO3HAHUS BEUIECTB U XHMHUYECKUX PpEaKIIHil.
[IpencraBienust 00 OOIIMX HAyYHBIX MPHUHIIMIIAX MPOMBIIUICHHOTO MOTYYEHHS BaKHEUIITUX
BEIECTB (Ha MpUMeEpax MPOU3BOJICTBA aMMHUAaKa, CEPHON KUCIOThI, METAHOJIA).

XuMHs U 3I0pOBbE YETOBEKa: NpaBHia OE30MaCHOTO WCIOIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, OBITOBOM XMMUH B TTOBCETHEBHON KU3HU

IIpakTHYecKHe 3aHATHA

[Mpaktnyeckas padora Nel2. «I[IpuMeHeHHE XWMHYECKUX BEIIECTB W TEXHOJOTHH C Y4ETOM
Oyayiei npodeccHoHaNbHOMN AeSTETbHOCTH.

Pemenne keiic-3a1ay mo TeMaM: MHUIIEBBIE IMPOJIYKTHI, OCHOBBI PALMOHAIBHOIO MNUTAHMS,
BAKHEHIINE CTPOUTENbHBIE UM  KOHCTPYKLIMOHHBIE MAaTEpHUalbl, CEIbCKOXO035HCTBEHHOE




MIPOM3BOJICTBO, KPACKM, CTEKJIO, KepamMHKa, MaTepHalibl JJIsl 3JEKTPOHUKH, HAaHOMAaTepHalbl,
TEKCTHJIbHBIC BOJIOKHA, WCTOYHHUKM DSHEPrHH, OPraHMYECKHe U MUHEpPAIbHBIC YIOOpEHHS,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaThl, ObITOBas XUMHUS, MaTepuaibl U3 UCKYCCTBEHHBIX
U CUHTETUYECKUX BOJIOKOH.

3amura: [IpencraBienue pe3yiabTaToB pelieHHUs] Keic-3agad B ¢GopMe MHUHHU-AOKIAIa
(tormyckaeTcs UCTOIb30BaHUE rPaUIECKUX M MPE3CHTAIIMOHHBIX MAaTEPHAIIOB)

IpomexxyTounas aTrectanus no pucuumnie (uddepeHrpoBaHHbIN 3a4eT)

Bcero

72
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3. YVCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIHLHOM
TACIATLITAHBI

3.1. TpedoBaHusI K MUHUMAJbHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00eCIedeHn 0

Jis  peanu3anyl  TPOTpaMMbl  TUCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIONINE CICIHATBHBIC
MOMEIICHUS: yUeOHbIN KaOMHET XMMHUHU M Y4eOHOM XUMUUYECKON JJabopaTopuHu.

D¢ dhekTuBHOCTh TpernogaBaHus 00MEe00pa3oBaTEIFHON JUCHUIUIMHBI «XHUMHUS» 3aBHCHT OT
HAJIMYUS COOTBETCTBYIONIETO MAaTEePHAILHO-TEXHUYECKOTO OCHAIICHHS. JTO OOBICHSACTCS
OCOOCHHOCTSIMU JIMCUUIUIMHBI, B TIEPBYIO oOuepelb, €€ OSKCIEPUMEHTAIBHBIM XapakTepoM,
HIMPOKHM  CIIGKTPOM TPUMEHEHHs M MPAKTHYECKOW 3HAYMMOCThIO. PexkomeHmayemoe
MaTepHalIbHO-TEXHHUUECKOEe oOOecrieueHue KaOWHETa XUMHH M XUMHUYECKOW JabopaTopuu
BKJTIOUYAET: CICIHATM3UPOBAHHYIO MEOCIIb U CUCTEMBI XPAHCHUS, TEXHUYCCKUE U DJICKTPOHHBIE
cpeincTBa OOYYCHHS, JIEMOHCTPAI[MOHHBIC Y4YEOHO-HATJSAHBIC IOCOOMS, JAEMOHCTPAIMOHHOE
o0opynoBaHue W TPUOOPHI, JTAOOPATOPHO-TEXHOJOTHYECKOE O000pYA0BaHHUE, J1a0OPATOPHYIO
XHUMUYECKYIO TMOCYAy, Mojeinu (0ObEeMHbBIE W IUIOCKHE), HATypalbHbIe OOBEKTHI (KOJIICKIIHH,

XUMHUYECKHE PEAKTUBBI), 000pyI0BaHHUE TaOOPAHTCKOM.

Cnenunaan3upoBanHasi Mme0de/ib H CHCTEMbl XPAHEHUS

1 | Cron maGopaTopHBIi IeMOHCTPAITMOHHBIN (C 3alIUTHBIM, XUMOCTOMKUM U TEPMOCTOUKUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOI M OTBEJICHUEM BOJbI, CAHTEXHUKOM,
AIIEKTPUYECKUMU PO3ETKaMH, aBTOMAaTaMU aBapUMHOTO OTKIIOUYEHUS TOKA)

2 | Crost 1a00paTOPHBIN IEMOHCTPAIIMOHHBIA ¢ HAJCTPOUKOH (C 3aIUTHBIM, XUMOCTOHKHAM U
TEPMOCTOMKUM TMOKPBHITHEM )

3 | Cton yueHn4ecKuit 1abOpaTOPHBIN, PETYTUPYEMBI 110 BHICOTE (C 3aIIUTHBIM,
XUMOCTOHKUM U TEPMOCTOMKHM MOKPBITHEM, PAKOBUHOM, OOPTUKOM IO HApY>KHOMY
Kparo, IOJIBOIKOW U OTBEJIEHUEM BOJIbl, U CAHTEXHUKOMN )/CTON yUEHUUECKUH,
peryaupyeMsblii 1o BbICOTE (MpHoOpeTaeTcs TOIBKO MPH HATWYMH CHEIUATbHOTO
71a60PAaTOPHOTO OCTPOBHOTO CTOJA) (TTO KOJIMYECTBY 00YJarOITUXCs)

4 | Cryn yueHndeckuit (Mo KOJIUYECTBY O0OYUaIOIINXCS)

(62}

Orserymurenb

(op}

Jocka kiaccHasi/PenbcoBast cuctema ¢ KJIaCCHOW U MHTEPAaKTUBHON JOCKOM
(mporpamMmHOe o0ecrieueHre, MPOeKTop, KPETJIEHUsS! B KOMIIEKTE)/HHTEPaKTUBHON
MaHeNblo (MPOrpaMMHOE 00eCTIeueHUE B KOMILIIEKTE)

Crou ¢ smmKamMu 17151 XpaHeHUst/TyMmO0# (pabouee MecTo MpernoiaBaTess)

-
8 | Kpecio oducHoe (pabodee MeCTO IIperoiaBaTesis)
9 | locka mpoOkoBasi/Jlocka MarHUTHO-MapKepHasi

10 | Cucrema (yCTpOMCTBO) JIJIsl 3aTEMHEHUS] OKOH

11 | [lIkad BHITSKHON MaHOPAaMHBIN

12 | lllkad mis xpaneHus: y9eOHBIX TOCOOHIA

13 | AnTeuka yHuBepcaibHas AJIsl OKa3aHUs IepBOM MEIUIIMHCKONW TOMOIII

TexHn4yeckue cpeacrsa

1 | MHorodyHKIIMOHAIbHOE YCTPONCTBO/IPUHTED

2 | aTepakTUBHBIN MPOTPaMMHO-ANIapaTHRIM KOMITJIEKC MOOMIIBHBIN MM CTAIIMOHAPHBIN
(mporpaMMHOE 0O€ecTIeueHHe, MPOSKTOP, KperieHne B KOMILIeKTe )/PenbcoBast cuctema ¢
KIJIACCHOW M MHTEPAKTUBHOM JIOCKOM (ITporpaMMHOe oOecriedeHue, POeKTop, KPEIUIeHHE
B KOMIUICKTE )/ MHTEPAKTUBHOMN MTaHEJbIO (ITporpaMMHOE 00eCTiedeHIE B KOMILJICKTE)
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[TepconanbHbBIN KOMITBIOTED € TTepudepreii/HOyTOYK (JTUIIEH3MOHHOE TPOTrPAMMHOE
obecrnieueHne, 00pa30BaTEIbHBIM KOHTEHT M CUCTEMA 3aIIUThI OT BPEJOHOCHOU
nHpopmaruu, mporpaMmMHoOe obecriedeHue s nudpoBoi 1adbopaTopuu, ¢
BO3MO>KHOCTBIO OHJIATH-OIIpOCa)

JJIeKTPOHHBbIE CPeICTBA 00y4YeHUsI

1 | DnexTtponnslie cpenctBa ooyuenus/MurepakTuBHbIe Mocoous/OHnaiH-Kypchl (110

pasnenam pabodeit mporpaMmbl)
JleMOHCTpalOHHbIEe Y4eOHO-HATJIsI/IHbIe TOCOOU

1 | CnoBapu, cripaBOUYHUKH, SHIMKJIONEAMS (110 XUMUYECKHM HayKaM)

2 | KoMIuiekT mopTpeToB BEIMKHX XUMHUKOB

3 | IlocoOus HArJIsITHON SKCTIO3UITIH

4 | Tlepuoauyeckas cucreMa xuMuuecknx anemeHToB /.M. Menneneera

Cneuuajiu3npoBaHHas MeGeb M CHCTeMbl XpPaHEHUs IUIs XMMHYECKO# J1abopaTopun

1 | JJaGopaTopHbIii OCTPOBHOM CTOJ (IBYXCTOPOHHMUIA, C 3AIIUTHBIM, XUMOCTONKUM U
TEPMOCTOMKHUM MOKPBITHEM, HAJZICTOJIbEM, C TIOJICBETKON M AJIEKTPHUECKUMH PO3ETKAMH,
MOJIBOJIKOM U OTBEJIGHUEM BOJIbl, U CAHTEXHUKON)

2 | Ctyn 1abopaToOpHBIH, PEryIHPYEMBIN IO BBICOTE

3 | Cron nabopaTOpHbII 1€MOHCTPALIMOHHBIH (C 3aIIUTHBIM, XUMOCTOMKHUM M TEPMOCTONKUM
IIOKPBITHEM, PAKOBUHOMW, ITOJBOJIKOM U OTBEJECHUEM BOJbI, CAHTEXHUKOM,
AJIEKTPUYECKUMHU PO3ETKAMU, aBTOMAaTaMU aBaPUITHOTO OTKJIFOUEHHS TOKA)

4 | Cros nabopaTOpHBIN AEMOHCTPAIIMOHHBIN C HAJICTPOUKOM (C 3aIMTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITHEM )

5 | Crox ¢ sumkamu A7si XpaHeHust/ TyMOon

6 | Kpecno opucnoe

7 | OrHerymuTenp

JleMOHCTpaIMOHHOE 000pY/I0BaHMe H MPHOOPHI 151 Ka0HHeTa U J1adopaTopuu

1 | Becsl anekrponnslie ¢ USB-nepexoqHuKkoM

2 | CTOIUK ITOIBEMHBIH

3 | Hentpudyra nemoHCcTpaIimoHHas

4 | llltaTuB JeMOHCTPAIIMOHHBIN

5 | Annapar a1 IpOBeJeHUs] XUMHUYECKUX PeaKkiuil

6 | Anmapar Kumnma

7 | OBauomeTp

8 | I'openka yHuBepcanbHas

9 | IIpubop A MILUTIOCTPALIMHU 3aBUCUMOCTH CKOPOCTH XUMHUECKUX PEAKLUI OT YCIOBHM
OKpY’Karolien cpesibl

10 | HaGop muis snekTposn3a 1eMOHCTPAIIMOHHBIH

11 | IlpuGop A5t ONBITOB M0 XUMHUU C SJIEKTPUUECKUM TOKOM (71a00paTOPHBII)

12 | [IpuGop 715t OKUCIIEHUS CIIUPTA HAJl MEJTHBIM KaTaJIn3aTOPOM

13 | ITpuGop j1st OTydeHUS TaJIOU0ATKAHOB JICMOHCTPAITMOHHBIN

14 | ITpuGop 115t MOJTy4eHHsI pACTBOPUMBIX BEILIECTB B TBEPJIOM BHUJIE

15 | YcranoBka g GuinbTpoBaHUs M0 BAKYyMOM

16 | [Ipubop my1st onpeeneHns cocTaBa BO3Iyxa

17 | I'a3oananu3aTop KMCI0pOJa U TOKCHYHBIX T'a30B ¢ HU(POBOM MHAMKALIMEH MToKa3zaTenei

18 | [Ipubop st MIUTIOCTPAIINH 3aKOHA COXPAHEHHUsI MacChl BENECTB

19 | YcTraHoBKa 1J1s IEPErOHKH BELIECTB

20 | bapomeTp-aHepoun;I

21 | HaGop s n3ydeHusi BOAOPOAHOM SHEPreTUKU

22 | pH-MeTpbl (ZONOJHUTEIBHOE BApHATHBHOE 000PYIOBAHUE)

JlabopaTopHo-TexXHOJI0rH4YecKoe 000pyA0BaHNe 151 KaOUHeTa U J1adopaTopun

1 | HpuGop amst mONyYeHNs raNonI0aIKaHOB H CIOKHBIX S(HPOB 1a60PATOPHbIiL
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2 | Konbonarpesarenb

3 | DneKTpoIuMTKa

4 | bansg koMOMHHpPOBaHHAS JJaOOpATOPHAS

5 | BechI u1st CBITyYUX MaTepHaioB

6 | [Ipubop 1u1st moTydeHUs ra30B

7 | CnuproBka gabopaTopHas

8 | MaruuTHas MemaaKa

9 | Mukpockon nudpoBoii ¢ pyKOBOJCTBOM I0JIb30BATEIsl M TOCOOMEM JIJISl YIaIHXCsl

10 | HaGop /i 9MCTKU ONITUKH

11 | HaGop mocy bl 11t peakTHBOB

12 | HaGop mocypl ¥ MPUHAJICKHOCTEH Ik pabOTHI C MAJTBIMUA KOJIMYECTBAMU BEIICCTB

13 | HaGop nmpuHayIe:)kHOCTEHN 111 MOHTa)Ka TPOCTEUIITUX MPUOOPOB 110 XMMUHU

14 | HaGop mocyibl ¥ MPUHAICKHOCTEH U3 IPOIUJIeHa (MUKPOJIa00paToOpwsl)
JlaGopaTopHasi XuMHYecKasi ocy/a JUisi KaOMHeTa U JIaGopaTopuu

1 | Komruiekt KoJI0 JeMOHCTPAIIMOHHBIX

2 | Habop npoOOK pe3MHOBBIX

3 | Ilepexoa CTEKIISTHHBIN

4 | Tlpobupxka Bropia

5 | I[Ipobupka nByxKojaeHHast

6 | CoequHUTEND CTEKISIHHBIN

7 | 3auM BUHTOBOM

8 | 3axxum Mopa

9 | IInaHr CMIIMKOHOBBIN

10 | KoMmIuiekT CTeKJITHHON MOCY/Ibl Ha NUTH(axX JeMOHCTPAIIMOHHBIH

11 | dosupyroiiee yCTpOHCTBO (MEXaHUYECKOE)

12 | Komrutekt n3nenvii u3 kepamuku, hapdopa u dasaca

13 | Kommuiekt noxek happopoBbIx

14 | KommiekT MepHbIX K0JI0 Majoro oobema

15 | KommuiekT MepHBIX KOJI0

16 | KomruiekT MEepHBIX [IHIUHIPOB INIACTHKOBBIX

17 | KoMmiekT MepHBIX HUINHAPOB CTEKISHHBIX

18 | KoMIuieKT BOPOHOK CTEKJISTHHBIX

19 | KomrureKkT mumeTok

20 | KoMIIeKT cTakaHOB TJIACTUKOBBIX/CTEKIISTHHBIX

21 | KOMIUIEKT CTaKaHOB XMMHUYECKUX MEPHBIX

22 | KOMIUIEKT CTaKaHYMKOB JJIs1 B3BEIINBAHMUSI

23 | KoMIUIeKT CTYnoK ¢ mecTuKaMu

24 | Habop mmareneit

25 | Habop nuH1eToB

26 | Habop gwamexk [lerpu

27 | TpyOka cTeKIsiHHas

28 | DKcHKaTop

29 | Yamma kpucCTaTU3alliOHHAS

30 | LUkl THreabHbIC

31 | Broperka

32 | IlpoGupka

33 | baHka 1Moy peakTHBHI MOJTHATHIICHOBAS

34 | banka moj peakTUBHI CTEKIISIHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOit

35 | Habop CkIsTHOK JIsl paCTBOPOB PEAKTHBOB

36 | [Nanoyka crexyIsTHHAS
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37 | TaTus myist mpoOMpPoOK

38 | KoMIIeKT cpeacTB Uit MHAWBUYAIbHOM 3alUThHI

39 | KomImuiekT TepMoMeTpoB

40 | CymmibHas maHeNnb JJ1s TOCYIbl

41 | ®unbrpoBaibHas Oymara/GuiIbTpbl OyMaXKHbIC (IOMOJHUTEILHOE BAPHATUBHOE
000py10BaHKE)

Mopaenu (00beMHBIE M IUIOCKHE), HATYPaJibHbIe 00beKThI (KOJUIEKINH, XMMUYeCKHUe
peaKTHBbI) i KaOMHeTA U JJa00paToOpuu

KoMIIeKT MoJieneil KpUCTANIMYECKUX PEIIETOK

Mojenb MOJIeKyJIbl OelKa

Habop 115 MoenupoBaHusi CTPOSHUS HEOPIraHUYECKUX BEILIECTB

Ha60p JJIs1 MOACTIMPOBAHUA CTPOCHM A OPIraHNYCCKUX BEIICCTB

Habop nns MonenupoBaHusi CTPOEHUS AaTOMOB U MOJIEKYJT

H8.60p JJI MOACIIMPOBAHMSA DJICKTPOHHOI'O CTPOCHH A aTOMOB

KoMIieKT KoJUIeKIui

N0 WIN|F-

KommiekT XuMudeckux PCAKTHBOB

OobopynoBanue JJadOPaHTCKOI KaOUHETa XUMHUH

Cro ¢ AnMKamMu Uil XpaHEHUs/ TyMOOI

Kpecno opucnoe

Cton 1a00paTOpPHBIN MOCUHBIH

CYH_II/IJ'II;HaH IMaHCJIb IJId ITOCY bl

[Hkad nns xpanenust yaeOHbIX TOCOOUN

[xad mist XxpaHeHUsT XUMUYECKUX PEAKTHBOB

[Hkad nns xpanenust 1a60paToOpHOI MOCY B/ TPUOOPOB

[lkad BeITSKHON

OO N0 IWIN -

JlaGopaHTCcKuii CTON

[EEN
o

Ctyn 1a00paToOpHBI, peryIupyeMsblil 1o BEICOTE

[EEY
[EE

ONEeKTPUUECKUH aKBaJUCTUILIATOP

R
N

HIkad cymmabHbIN

[EN
w

Pe3nHOBBIE IEpUaTKN

[EEN
IS

KommiiekT epieit 17151 MbIThs 1a00paTOpHOM MOCY 1B

3.2. UndopmanuonHoe odecneyeHne peaau3almu NporpaMmbl
Jis  peanu3aluu  NpOrpaMMbl  AUCHUIUIMHBL  OuOnMOTeuHbI  (QoHA  00Opa3oBaTesbHON
OpraHu3alyi JIOJKEH MMETh IeYaTHble W/MIM JIEKTPOHHBbIE YYeOHMKH W pa3paboTaHHbIE B
KOMIUIEKTE C HUMH Yy4eOHble TocoOus (MpH HAJIWYHH), JOMYIIEHHbIE K HCIOJB30BAHUIO TPU
peanu3anuu  00pa30BaTENBHBIX MPOTPAMM CpeAHEro MpogeCcCHOHAIBHOTO 00pa30BaHMUs,
peann3yeMbIxX Ha 0a3e OCHOBHOTO OOIIET0 00pa3oBaHUsl.

IIpu peanuzanmuu TpPOrpaMMbl JUCHUIUIMHBI BO3MOKHO HCIOJb30BAHUE 3JIEKTPOHHBIX
00pa3oBaTeNbHBIX  PECYpCOB,  JONYHNICHHBIX K  HCIOJNB30BAHHIO TPH  pealn3aiuu

00pa3oBaTeNbHBIX MPOTPAMM CPEIHETO 00IIEro 00pa3oBaHUS.
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OcHoBHbIE eYaTHbIe U3JAHUS
1. Pymsutuc I'.E. Xumus: 6a30BbIii ypOBEHb: YUCOHHK I 00pa30BaTEIbHBIX OpraHU3AIHM,
peanu3yonmx 00pa3oBaTesIbHbIE IPOrPaMMbl CPETHETO MPOGECCHOHATBHOTO
obpazosanus /I'.E. Pymsutuc, ®@.I". ®enpaman. — Mocksa: [Ipocsemienue, 2024.
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B.B. Jlynuna: y4eOHO-METOIMYECKOE nocodue / B.B. Epemun,
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B.M. Tepenuna, A. A. JIpo3noBa u np. «Xumus. YriyOneHHslii ypoeHb». 10 kmacc / B. B.
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5. Meronuueckoe nmocobue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
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aBTOPH3. MTOJIb30BATENEH.
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oOpamienust: 14.10.2022). — Pexxum poctyma: i aBTOPU3. MOJIb30BaTEICH.

27



9.  bnwmnos, JI. H. Xumus: yueonuk s CITIO / JI. H. baunos, U. JI. Ilepdunosa, T. B.
CoxkonoBa. — 2-e usf., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-
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https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022). — Pexum poctyma: ais
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11. Yepnuxora H. 1O., Memepskosa E. B. Pemraem 3agaun mo XuMuu caMOCTOSATEIBHO:
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12. Pe3nukoB B. A. CO0opHUK yIpaKHEHUI U 33[a4 M0 OPraHMYECKOW XUMUU: yaeOHOe
noco6ue / B.A. PesankoB — Cankr-IlerepOypr: Jlanb, 2021. — 226 c.

13. Kamycruna A. A., Xanpuenko U. I'., JIubanos B. B. O0mas u HeopraHu4eckasi XHMHS.
[Tpaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B.B. JIu6anoB — Cankr-IlerepOypr: Jlans,
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14. Ta6puensu O.C. Xumus: yueb. s crya. npod. yued. 3apenenuii / O.C. ['abpuenss,
N.T". OctpoymoB. — M., 2016. - 256 c.

15. Tabpuensn O.C. Xumus st npoeccHii U CrienuanabHOCTEH TEXHIUECKOTo mpoduIs:
YUEOHUK Ul CTY. YIpexacHui cpea. mpod. oopazosanus / O.C. I'abpuensa, U.I'. Octpoymos.
— 4-e m3x., crep. — M.: U3narenbckuii neHTp «Axagemusi», 2017. — 272 c.

HNuTepHeT-pecypcsl

1. hvsh.ru— XXypnan «Xumus B mKose.

2. https://postnauka.ru/themes/chemistry — nexiuu mo xumum Ha caiite ITocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-nonynsipaslii mpoeKT «DieMeHThl OosblIoi Hayku» (¢pu3uka, XUMHs, MaT€MaTHKa,

aCTpPOHOMHS, HAYKHU O KM3HHU, Hayku o 3emue). HoBocTu Hayku, KHUTH, Hay4YHO-TIOMYJISpHbIE
CTaTbhH, JICKIWHU, SHIIUKJIOIICIVH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHo-niomyssipHoro xypHana «llorenuuany». XKypuan uzmaércs ¢ 2005 r., ¢ 2011 r. —

pazaen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
CaiiT HaygyHO-TIOIYJISIPHOTO JKypHaJia « XUMHS U KU3HbY. JXKypHan u3maércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTI(pLITa}I SJICKTPOHHAA OUOIMOTEKA XUMUUECKOTO noprajia «Chemnet», COACPKUT y‘-Ie6HBIC u

UH(OPMALIMOHHbBIE MaTepHalIbl /IS IKOJIBHUKOB U yuuTesel. B Helt MOXKHO HaliTH y4eOHHUKH 110
oOmiell 1 HeOpraHMYecKoW XMMHHU, OPraHHUYECKOW XMMHH, MYJIbTUMEIUaMaTepHalbl, a TaKke
3a/a4l XUMHUYECKMX OJMMIMAJ C pEIICHUsAMH, 337aud BCTYNUTENIBHBIX HK3aMEHOB s
aOUTypUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
WNudopmannonHele Marepuaibl 00 onumnuagax: MOCKOBCKOW Tropojckoil, Bcepoccuiickoit,

MenneneeBckoil, MexnyHapoaHoi. [IpuBeneHs! 3ajauu TEOPETUIECKUX U IKCIIEPUMEHTAIBHBIX
TYpOB, OJPOOHBIE PELIeHUs, CIIUCKU U PoTorpaduu modeauTesneH.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)
Cucrema OUCTAHIIMOHHOTO OOyuYeHMs, HalpaBJeHHas B IEPBYIO OuYepeab Ha MOATOTOBKY K

OJINMIINAJaM BCEX YPOBHEH — OT LIKOJIBHBIX 10 MexayHapogHoi. CallT cofepKUT OrpOMHOE
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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
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/

KOJINYCCTBO 3aaa4, CI‘pyHHPIpOBaHHI:IX KakK I10 TeMaM, TaK H I10 OJIMMITMaaaM. HO BCEM OCHOBHBIM
paszenaM XMMUHU IPUBEAEH TEOPETUUECKUI MaTepral U pa3o0paHbl PEIICHUs THIIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
HOpTaJ'I no HagorexHojoruaMm. OcHOBHaA oejib — Ppa3BUTUC 06p330BaHI/I${ B oOiacTu

HAHOTEXHOJIOTUN U IMOATOTOBKA K HHTCPHET-OJIMMIINAZC 110 HAHOTCXHOJIOTHUAM.
9. http://gotourl.ru/4790 (http://webelements.com/)
Ha,[[é}KHaH CIIpaBOYHas1 I/IH(l)OpMaI_[I/I}I 0 XUMHYECKUX JJIEMEHTAX U X CBOMCTBAX (Ha AHTIJIMICKOM

SI3BIKE).
10.http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckosi3bIUHBIN CAUT O CBOMCTBAX XUMUUYECKUX DJIEMEHTOB.
11.http://gotourl.ru/7180 (https://www.lektorium.tv)
HekoMmmepueckuii caiT OHJIAH-00pa30BaHus, COJAECPKUT MHOT'O MHTEPECHBIX 00pa30BaTEIbHBIX

KypPCOB M BHCOJCKLHI AJIsl MIKOJIBHUKOB, CTYJICHTOB U yuuTeneil. EcTh HECKOIBKO KypcoB IO
XHMHU.

12.http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical Abstract Service — camplii aBTOPUTETHBIA B MHPE XUMHHU HH()OPMALUOHHBIH

MHTEPHET-pecypc (CalT IIaTHBIN).
13.http://www.organic-chemistry.org/
[TopTan no opraHMYeCKOl XMMUX HA AHTJIUACKOM SI3BIKE.
14.http://www.xumuk.ru
CailT 0 XUMHHU: KJTACCUYECKHE YUCOHUKH, CIPABOYHHUKH, SHIIUKIIONIEANH, TTIOUCK OPTaHUYECKUX U

HEOPraHWYECKUX PEaKLUH, COCTABICHUE YPABHEHHUM PEaKIUil.
15.http://orgchemlab.com/
CaiiT, noCBAIEHHBIN TPaKTHYECKOH paboTe B 1abopaTopuu
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIEOBPA3OBATEJIBHOU JUCHUIIJINHDBI

KoHTpomb 1 o11eHKa pe3yabTaToOB OCBOCHHUS 00111€00pa30BaTeIbHON JUCIUIUINHBI

PaCKpBIBAIOTCS Yepe3 TUCIUILIMHAPHBIE Pe3yIbTaThl, HAlPaBJICHHbIE Ha (pOpMUpOBaHUE OOLTIX

U Ipo(pecCHOHANBHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COoZep KaHusl ydeOHOro MaTepHara.

Oo6masi/npodeccuonaabHast

Tun oeHoYHBIX

Pazpen/Tema .
KOMIIETEeHIHSA MepPOonpUsSITHI
OK 01. Beibupats cioco0bl penieHus Tema 1.1-1.7
3a/1a4 Mpo(PeCCHOHAILHON JACATEIHbHOCTH Tema 2.1, 2.2
MPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEeKcTaMm | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1 TectupoBanue
' VeTHBIT onpoc
Tema 7.1 ..
Tema 8.1 Pemenue pacu€THpix 3a1au
: HaOmronenue 3a xomxom
OK 02. Mcnonb30BaTh COBpEMEHHBIE Tema 1.2, 1.4, o He N a o
BBIIIOJIHEHUS IIPAKTUKO-
CpelICTBa IMOUCKa, aHAJIN3a U 16,17 OOHCHTIL OBaHgHX sayanmii
MHTEepIpeTanuu HHPOPMaLUH, U Tema 2.1, 2.2 Hp GHCTaEHeHHe 3V TATOR
MH(pOPMAIMOHHBIE TEXHOJIOTHH JJIS Tema 4.1, 4.2 b p g
N IPaKTUUYECKUX U JIaOOPATOPHBIX
BBIIIOJTHEHUS 33a4 Ipo(ecCUOHATbHON Tema 5.2-5.4 P patop
NEATEIbHOCTHU Tema 6.1 pabor Ilposenerue
Tema 7.1 XUMHYECKOTO IKCTICPUMEHTA
Teuma 8.1 Brinonnenue
: KOHTPOJIBHBIX
OK 04. Tema 1.7 p p
D¢ dexTuBHO B3aUMOIEHCTBOBATD U Tema2.1,2.2 pabot 1o
T 41 49 paszzenam AUCHIUTIITNHBI
paboTaTh B KOJIJIEKTUBE M KOMaHIe eMa 4.1, 4. OLEHKa CAMOCTOSTENBHO
Tema 5.2-5.4 o
Tena 6.1 BBIMTOJHEHHBIX 3aJaHUN
Tema 7'1 3amura penieHus keic-3amad (¢
Tema 8.1 y4eToM Oynyiien
> . npodeccuoOHaILHON
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7 pod
. T 51 JESITEIIbHOCTH)
OKPYKAIOTICH CPe/Ibl, ema . Brinosnnenue 3aganui
pecypcocOepexeHuto, MpuMeHsTs 3Hanuss | Tema 8.1

00 U3MEHEHUH KJIMMaTa, IPUHLHUIIBI
OepexIIMBOro MPOU3BOJCTBA, 3PPEKTUBHO
JICICTBOBATh B UPE3BBIYANHBIX CUTYalUsAX

IIK 1.1
IIK 3.3

HpOMe)KYTO‘lHOI\/’I aTTeCTallnu
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