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1.NACHOPT PABOYEN TPOT'PAMMBI YYEBHOI'O ITPEJIMETA
OVIIL.01.10 XUMUA

1.1. ObnacTb NpuMeHeHUsI POrPAMMBbI:

ITIporpamma obs3arenpHOro yueOHoro mpeamera OVII 01.10 Xwumus
npeaHaszHadeHa st uzydenus: xumuu B AHO T10 «IIIkosa kiaccuuecKkoro TaHiay,
peanu3yronieM o0pa3oBaTeNbHYI0 IPOrpaMMy CpeaHero oO0Iiero oOpa3oBaHUs B
npeneaax OCBOEHUSI OCHOBHOM MpodeccrnoHaIbHON 00pa30BaTeIbHON MPOrpaMMbl
CIIO nHa 6a3ze OCHOBHOrO 00IIEr0 0OPa30BaHUS MPH MOJATOTOBKE CIECITHAINCTOB
ITICC3 no cneuunanbHocTH 52.02.02 UckyccTBO TaHIA.

1.2. Mecto yuyeOHOro mpeaMera B CTPYKType o00Opa3oBarebHOM
NMpOrpaMMmabl:

Yueonnit npenmer OVII 01.10 Xumust sBisiercs yd4eOHBIM TPEAMETOM
oOs3aTensHON mpeameTHoOU obnactu «EcrectBennsie Haykm» DI'OC cpemnero
o01iero oopa3oBaHuUs.

B crpykrype obpazoBarensHoit mporpammbl [ITICC3 mpeamMeT BXOOUT B
o0meo0pa3oBaTeNbHBIA LUK, SBISIETCS 0053aTEIbHBIM YYEOHBIM IIPEIMETOM.

Pabouas mporpamma ob6s3atensHoro yaeonoro mpeamera OYIT01.10 Xumus
npenHazHadena s uzydenust xumuu B AHO T10 «I1lkona kimaccuueckoro TaHiay,
peain3yromieM 00pa3oBaTEIbHYIO MPOrpaMMy CpeIHero mnpodeccroHaIbHOrO
oOpa3oBaHus B O0JacTH HMCKYCCTB, WHTETPUPOBAHHYIO C 0Opa3oBaTeIbHBIMU
oporpaMMaMy OCHOBHOIO OOIIET0 M CpeaHero oluiero oOpa3oBaHMs IIpU
noarotoBke creruanuctoB [ITICC3 mo cnenmansrocT 52.02.02 MckyccTBo TaHIIa.

Jannass mporpamMma paspaborana B coorBercTBuu ¢ OI'OC CIIO mo
cnermanbHoct  52.02.02 HckycctBo  TaHIa, yTBEpKIeHHBIM [Ipukazom
MunoOpuaayku P® ot 30.01.2015 Ne 33 (pemakumst ot 03.07.2024r. ), Ilpukazom
Muno6puayku Poccun ot 17.05.2012 N 413 «O0 yrBepxkaeHun ¢eaepaibHOro
roCyJapCTBEHHOI0 00pa30BaTEIBLHOIO CTaHAApTa CPEIHETO OOIIEro 00pa30BaAHMS
(c u3menenusiMu u gononaHeHusiMu ot 12.08.2022 r.), Ilpukazom MunHuctepcrna
npocseriennss PO ot 18.05.2023 r. Ne 371 «OO0 yrBepxkaeHun ¢eaepanabHOi
00pa30BaTeIbHOM MPOrpaMMBbl CPETHEr0 00IIEro 00pa3oBaHUs .

1.2.1 Hesun npeamera

Conepxanue TporpaMMbl  O0IIEOOPaA30BATEIHPHOTO TIpeaMeTa «XHMUSD)
HaIIPaBJICHO HA JOCTH)KEHUE CIAEAYIOIIUX LeJe:

= dbopMUpOBaHUE CHUCTEMbl XHUMHUYECKUX 3HAHUM KaK BaKHEHIIeH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOM KAapTUHBI MUpa, B OCHOBE KOTOPOM JIeKAT
KJIFOUYEBbIE MOHSTHS, (DYHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHUU, OCBOCHUE SI3bIKA
HAayKd, YCBOGHHE U TOHHMMAaHHE CYIIHOCTH JOCTYHNHBIX  000OIIeHUI
MHUPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIIEHHE C HUCTOPUEN HX pPa3BUTHUS H
CTAHOBJICHUS,

- dbopMupoBaHUE W pa3BUTHUE MPEACTABICHUNA O HAYYHBIX METOAaX
MO3HAHMS BEIIECTB M XMMHYECKUX PEaAKIUA, HEOOXOAUMBIX JJIsi MPUOOpETeHUs
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YMEHHI OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUM, UMEIOIINX
MECTO B IIPUPOJIE, B MPAKTUUECKON U MOBCETHEBHOM KU3HU;

= pa3BUTHE YMEHUH U CHOCOOOB JICSITENBHOCTH, CBSI3aHHBIX C
HaOJIIOJICHUEM U OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJI0JICHHEM
paBMJI 0€30MaCHOTO OOpAIlIEHUsI C BEIIECTBAMMU.

3amaum npeamera:

1)  chopmupoBathb MMOHUMAaHUE 3aKOHOMEPHOCTEHN MPOTEKAHUS
XUMUYECKUX MPOLECCOB U SIBJICHUN B OKPYXKAIOLIEH Cpele, a TaKKe MX CBA3b C
L[€JIOCTHOM HAyYHOW KapTUHOW MUpa U IPYTUMHU €CTECTBEHHBIMU HAYKaMU,

2)  pa3BUTb YMEHHUS COCTABJIATH (POPMYJbl HEOPraHUYECKHX M
OpPraHMYECKUX BEIECTB, YPABHCHUS XUMHUYECKUX PEAKIUN, OOBICHITh UX CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX dKCIIEPUMEHTOB,

3)  chopMmpoBaTh HaBBIKM TPOBEACHUS NPOCTEHININX XUMHUYCCKUX
AKCIIEPUMEHTAJILHBIX HCCIEAOBAaHUN C COOJNIOZCHUEM TMpaBUil 0E30MacHOro
oOpallleHHsI C BeIIeCTBaMH U JIabOpaTOPHBIM 000pYI0OBAaHUEM;

4)  pa3BUTh YMCHHUS HaAXOJIWTh, aAHAIM3HPOBATh M  HCIIOJIB30BaTh
UHOpPMAIIMI0 XUMUYECKOTO XapakTepa U3 pPa3IMYHbIX HHOOPMAIIMOHHBIX
MCTOYHHUKOB, BKJIIOYasl y4EOHYIO JIUTEpaTypy, HaydHble MyOJUKAIIMU U UHTEPHET-
peCypCHI;

5)  cdopMupoBaTh yMEHHUS MPOTHO3MPOBATH  IMOCJICIACTBUS  CBOCH
JESTENIbHOCTA W XUMUYECKUX MPUPOJAHBIX, OBITOBBIX M TMPOU3BOJCTBEHHBIX
MPOLIECCOB, YUUTHIBASI BOBMOKHBIEC SKOJIOTMYECKHUE U COLIMAIIbHBIE BO3/ICHCTBUS,

6)  cdopMupoBaThH MOHMMAHUE 3HAYUMOCTH JOCTHIKCHHUH XHMHUYECKOM
HAyKd W TEXHOJOTHH JJig pa3BUTHUS COIMAIBHOM M MPOU3BOJICTBEHHOM cdep ¢
YMEHUEM MPUBOJIUTH IPUMEPHI UX MPUMEHEHUS B PA3IMUHBIX chepax >KU3HHU.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOEHHSI 0011€00pPa30BaATEJIbLHOI O
npeamera B coorBercTBUM ¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHue 00I1Ie00pa3zoBaTeyibHas TUCIUIUIMHA « XUMHUS» UMEET IIPU
dbopmuposanuu u pazputuu OK 01; OK 02; OK 04; OK 07, npenacraBlicHHBIX B
akryanuzupoBaHHoM DPI'OC CIIO mo cnenuanbHOCTH. OOIME KOMIETEHIIUU
(manee — OK) ®I'OC CIIO B cOOTHECEHUH C JIMYHOCTHBIMU, METANIPEAMETHBIMU U
MpEeIMETHBIMU pe3ylibTaTaMu 00ydenusi 6azoBoro ypoHs (manee — [1P6) ®I'OC
COO mpeacraBieHbl B Ta0IMIIE:



Kon n
HaHMeHOBaHHe
(popmupyembIx
KOMITeTeHIH I

Ilnannpyempble pe3yabTaTbl 0CBOEHHS JUCIUIIUHBI

O6ume!

JMCcUuIIMHAPHbIE?

OK 01. Beibupats
CrocoObl penieHus
3amay
npodeccroHaIbHON
JESTeINbHOCTH
MPUMEHHUTEIBHO K
Pa3IMIHBIM
KOHTEKCTaM

JINYHOCTHBIE PE3YyJAbTAThI J0JKHBI OTPAXKATDL B HaCTH:
TPyAOBOI'0 BOCIIMTAHUA:

TOTOBHOCTh K  TPYAYy, OCO3HAaHHWE IICHHOCTH
MacTepcTBa, TPYAOII00uE;
TOTOBHOCTh K AKTUBHOMN JeSITeTIbHOCTH

TEXHOJIOTMUECKOH M COLMAJIbHON HamlpaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHUPOBATh,  IUIAHUPOBATh U
CaMOCTOSITENILHO BBIIOJIHATH TAKyIO J1€ATEIbHOCTD;
UHTEpEC K pa3iMuHbIM cdepaM HpodeccuoHalIbHOM
JeSITEIbHOCTH.

MeTtanpeaMeTHble pe3yJbTaThl J0JKHbI 0TPAXKATh:

OsBJanenue

YHHMBEPCaJIbHBIMH Y4eOHbIMU

MnMOo3HaBaTE¢/JIbHbBIMU HeﬁCTBHﬂMI/IZ
a) 0a3oBble JIOTMYECKHUE IeHCTBHSI !

CaMOCTOSITENILHO (pOPMYIIMPOBATh M aKTyaJIU3UpPOBATH
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

yCTaHABJIMBATh  CYIICCTBCHHBIH  TPU3HAK WU
OCHOBAHHUS JUIA CpPaBHEHHUs, KJIACCH(PHUKAIUU H
00001IeHNS;

OMpeACIATh HCIN ACATCIbHOCTU, 3a1aBATh MMapaMETPhI
U KPUTCPHUU UX NOCTHUIKCHUA,

BbIABJIAATH 3daKOHOMCPDHOCTM W  IIPOTHBOPCYUA B
pacCMaTpuBaACMBbIX SBJICHUAX]

JMcuMnJIMHAPHBbIE Pe3yJbTATHI 10KHBI OTPAKATh:

ITP6 01. chopMUPOBAHHOCTH TMPEACTABICHUN: O XUMUYECKON
COCTaBJIIIONIEH E€CTECTBEHHOHAYYHONH KAapTUHBI MHUpA, POJH
XUMUU B TIO3HAHWM SIBJICHUH TpUponbl, B (HOopMUpPOBaAHUU
MBIIUIEHUS W KYJIBTYPhl JIMYHOCTH, €€ (DYHKIIHMOHAJIBbHON
IPaMOTHOCTH, HEOOXOAMMOM I PEIICHUS MPAKTUYECKUX 3a/1a4
U DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO M IIPUPOJTHON CPEJIE;

IIP6 02. BiasmeHue CUCTEMON XUMHUUYECKUX 3HAHUM, KOTOpas
BKJIFOYACT:  OCHOBONOJIATAIOIIUE  TOHATHSA  (XMMHYECKHI
JJIEMEHT, aTOM, OJJIEKTPOHHas o00oJiouka aroma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa, BAJICH THOCTD,
ANEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCICHUS, XUMHYECKas
CBSI3b, MOITb, MOJISIPHASI Macca, MOJISIPHBII 00beM, yriepOTHBIH
CKeneT, (YHKIHMOHAJbHASI TpyNHa, paadKal, H30MepHs,
M30MEphl, TOMOJIOTUYECKUU PsJl, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCTIOPOJI- W A30TCOJEPXKAIIUE COCTUHEHUs, OMOJIOTHYECCKU
aKTUBHBIC BelIecTBa (YIJIEBOIBI, XUPBI, OEJIKH), MOHOMED,
NnoJIuMep,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYJIIPHBIE
COCMHEHHUSI, KPUCTAJUIMYECKasi PEeIIeTKa, THUIbl XUMHYECKUX

peaKL[I/Iﬁ (OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITCHBHBIG, 3K30-U
SHAOTEPMUYECKHE, peaKlIuu HOHHOro oOMEHa), pacTBOD,
ANEKTPOJIUTHI, HE3JICKTPOJIUTHI, AIIEKTPOIUTUYECKAS
Jucconuanms, OKHCJINTCIIb, BOCCTaHOBHUTCIIb, CKOpPOCTb

1 O61mue pesyabTaThl OCYIIECTBISIOTCS B COOTBETCTBUM C JMYHOCTHBIMM M METAIpeAMETHbIMU pesyibTaramu ®TOC COO (Tlpukas Munobprayku Poccun ot 17.05.2012 Ne 413
(pemaknus ot 27.12.2023 1.), B hopMHPOBAHUHN KOTOPHIX YUaCTBYET 00IIe00pa3oBaTebHas TUCIIUTUIHHA.

2 JIMCUMIUIMHAPHBIE PE3YIbTaThl OCYIIECTBIISIOTCS B COOTBETCTBUM ¢ TPeOOBAHUAMH K MPEIMETHBIM pe3yiibTatam 6a3osoro yposHs (I1P6), ycranosnennsimu ®IOC COO (Tlpukas
MunoOpuayku Poccun ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 1.), ¢ cOXpaHEHHEM UCXOHOH HyMepaluy.
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BHOCUTDH KOppCKTI/IBH B JCATCIIBHOCTb, OILICHUBATH
COOTBCTCTBUC pe3y.1'IBTaTOB oeiasaM, OCHUBATh pI/ICKI/I
MOCIEACTBUN J1€ITEILHOCTH.

0) 0a30BbIe HCCIeA0BATENbCKHE TeHCTBHS:

BIIAJIETh HaBBIKAMHU y4eOHO-MCCIIEOBATENLCKONH U
MPOSKTHOW JIEATEIBbHOCTH, HAaBBIKAMH Pa3peIICHHS
pooem;

BBUSIBIIATH ~ NPUYUHHO-CICICTBEHHBIE  CBSI3U U
aKTyallu3UpOBaTh 3ajJ]ady, BBUIBUTATh THUIOTE3y €€
pelleHus, HaXOAUTh aPTyMEHTHI JUJIs JI0Ka3aTellbCTBA
CBOMX YTBEPXKICHHI, 3aJaBaTh MNapaMeTpbl W
KPUTEPUU PEIICHUS;

AQHAJIM3UPOBATH TOYUYCHHBIC B XOJ/IC PEIICHUS 3a/1a4u
pe3yJIbTaTHI, KPUTHYECKH OLICHUBATh ux
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

yMETh TEPEeHOCHTh 3HAHHUS B TIO3HABATEIBHYIO U
MPaKTUYECKYIO 00J1aCTH )KU3HEACITEITHHOCTH.

XUMHUYECKON peakIuu, XUMHUYECKOE PaBHOBECHUE), TECOPUU U
3aKOHBl (TEOpPUSI XUMHUYECKOTO CTPOCHHMS OpPraHUYecKHUX
BeulectB  A.M. bBytnepoBa, Teopus 3NEKTPOIUTHUECKON
nycconuanyu, nepuoguyecknii 3akon /.M. MenneneeBa, 3akoH
COXpaHEHHSI MAacCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK
XUMUH, (AKTOJOTHMUYECKHE CBEICHUS O CBOWCTBAX, COCTaBeE,
MONyYeHUH ¥  OC30MaCHOM HCIOIB30BAHUU  BaXKHEHIINX
HEOPraHWYECKUX U OpPraHMYeCKHX BEHIECTB B OBITY U
MPAKTUYECKOM TSI TEIbHOCTH YEIOBEKa;

I1P6 03. chopMHpPOBAaHHOCTh YMEHUN BBISBIISATH XapaKTEpHbIE
NPU3HAKKM M B3aUMOCBSI3b W3YUEHHBIX IMOHSITUM, NPUMEHSThH
COOTBETCTBYIOIIME NOHATHUS IPU OIIMCAHUU CTPOEHUS U CBOWCTB
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB M UX MPEBPAIICHUI;
BBISIBISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUM C TOHSATHUSMU MU
MPEICTABICHUSAMH JIPYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;
InP6 04. chopMHpPOBAHHOCTL yMEHUH  HCIIOJb30BATh
HAaUMEHOBAHUS XUMHUYECKUX COEIMHEHUU MEXIyHAPOAHOrO
COI03a TEOPETUYECKONW M MPUKIAAHON XUMUHM M TPUBHUAJBHBIE
Ha3BaHMs BaXHEUINIMX BEMICCTB (ITUJICH, alleTHJICH, TJIUIICPUH,
tdenon, popmanbaerun, ykcycHasi KHCIIOTA, TJIMIHWH, YTapHbIA
ras, yrJIGKHCIIBIA Ta3, aMMHAaK, TallleHas W3BECTh, HETralleHas
W3BECTh, IMHUTbEBAs COJAA M JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB, YpaBHEHUSA
XUMHUYECKUX DPEAKIUN, OOBACHATH MX CMBICI; MOATBEPKIAThH
XapaKTEepHbIE XUMUYECKHE CBOICTBa BEILIECTB
COOTBETCTBYIOIIMMHU 3KCHEPUMEHTAMU U 3alUCSIMHU ypaBHEHUI
XUMHUYECKUX PEaKIIHil;

IP6 05. cdopmupoBaHHOCTH yMEHUW  yCTaHABIUBATH
MPUHAJICKHOCTh U3yYE€HHBIX HEOPraHMYECKUX M OPTaHUIECKUX
BEII[ECTB K OMpPENENIEHHBIM KjlaccaM M TPYIIaM COCIUHEHUH,

XapaKTepu3oBaTh KX COCTaB M BaXXHEWIME CBOMCTBA;
OTIpEENATh BUJIbI XUMUUECKHX CBsI3€H (KOBaJeHTHasi, HOHHas,
MeTaJ/uInyecKasi, BOJOPOAHAs), THMBl  KPUCTALIMYECKUX




peIIeTOK BEIIECTB; KIACCU(PUIIUPOBATH XUMUYECKUE PEAKIIHH;
IIP6 07. chopMHUPOBAHHOCT, YMEHHH MPOBOAUTH PacyeThl IO
XUMUYECKUM (OpMYyJIaM U YPaBHEHUSAM XUMHUYECKHX PEaKIuil ¢
UCIOJb30BaHUEM (PU3MUECKUX BEIMYHMH, XapaKTEepU3YyIOIIUX
BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, o0Obema
(HOpManpHBIE  YCJIOBHS) Ta30B, KOJHYECTBAa BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBbIE XUMUYECKUE 3HAHUS ISl IPUHSATHS
pelIeHNil B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM.

OK 02. Ucnonb3oBath
COBpEMEHHbIE
CpeACTBa MOKCKa,
aHanmsa u
WHTepIpeTaluu
uH(popMauu U
nH(pOpMaAITMOHHBIE
TEXHOJIOTHH JJIsI
BBITIOJTHEHUS 337144
npodeccroHaIbHON
JesITeTbHOCTH

JINYHOCTHBIE Pe3yJIbTAThI 10JI’KHbI 0TPAKATh B YACTH:

LHEHHOCTH HAYYHOI'0 MO3HAHMA:

— cpopMHPOBAHHOCTH MHPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HAayKd U OOIIECTBEHHON MPAaKTHUKH, OCHOBAHHOT'O Ha
Uajore KyJbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHPE;

— COBEPIICHCTBOBAHUE SI3bIKOBOM M  YHUTATEIbCKOU
KyJIbTYphl KakK CpEACTBA B3aUMOJACHCTBUS MEXAY
JIFOJIbMU Y TIO3HAHUSI MHPA.

MeTanpeamMeTHble pe3yJibTaThl J0JKHbBI OTPAXKATD:

OBaaneHue YHUBEPCATbHBIMU y4eOHbIMU

NMO3HABATEJbHBIMHU /1€ CTBUSIMU:

B) paboTa ¢ uHpopmaumei:

— BJaJeTh HaBBIKAMU TMOJY4YeHHUS UHOpManuM U3
HUCTOYHUKOB  pa3HbIX  THUIOB,  CaMOCTOSITEIbHO
OCYLIECTBJIATh IOUCK, AHAJIM3, CHUCTEMAaTU3ALMI0 U
WHTEPIPETANUI0 WHPOPMAIIUU PA3JIMYHBIX BHUIOB U
(dhopM npeaCcTaBICHUS;

— CO3[1aBaTh TEKCTHI B Pa3NMYHBIX (popmarax ¢ yuyeTom
Ha3HayYeHWs: WHPOPMAIMH M IIeJIEBOM ayIUTOpHH,
BbIOMpasi ONTUMaNbHYIO (QOpMY TpENCTABICHUS H
BHU3yalTU3allNH;

JucuumiinHapHble (IpeAMeTHbIE) pe3yJbTaTbl M 10JIKHBI
0TpaKaTh:

IIP6 06. BnajeHrue OCHOBHBIMU METO/aMU HayYHOT O TIO3HAHUS
BEIIECTB U XMMHUYECKUX sIBJICHUN (HaOmOAeHue, U3MepeHue,
9KCIEPUMEHT, MOJEITUPOBAHHE);

ITP6 07. chpopMHpPOBaHHOCTh YMEHUN NMPOBOJAUTH PacCUeThl IO
XUMHUYECKUM (pOopMysiaM U ypaBHEHUSIM XUMUYECKUX PEAKITUI C
UCIOJb30BaHUEM (PU3MYECKUX BEJIWYHMH, XapaKTEepU3YIOIIUX
BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI: MAacChl, OObeMa
(HopMmanbHBIE  YCIIOBUSI) Ta30B, KOJMYECTBA  BEILECTBA;
WCIOJIb30BAaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS JJISl MPUHATHS
pENICHUI B KOHKPETHBIX XKU3HCHHBIX CHTYallUsIX, CBSI3aHHBIX C
BEIIECTBAMU U X IPUMCHCHHEM;

IMP6 08. cdopmupoBaHHOCTH YMEHHWH IJIAaHUPOBATh U
BBIMIOJIHATD ~ XMUMHYECKUW  DKCHEPUMEHT  (NpeBpaIieHus
OpPraHMYECKUX BEIIECTB IPU HATPEBAHUH, TOIYUCHHE ITUIICHA U
U3Yy4YEHUE €r0 CBOMCTB, KAUECTBEHHbIE PEaKLMU Ha ajlbJeru/bl,
Kpaxmaj, YKCYCHYIO KHUCJIOTYy; JeHaTypauus O€IKoB mpu
HarpeBaHUM, I[BETHBIC PEAKIHUHU OEJIKOB; MPOBOIUTH PEAKIIUU
MOHHOTO OOMEHa, OmpenessTh Cpeay BOAHBIX PacCTBOPOB,
KaueCTBEHHbIE peaKkIUu Ha Ccyib(aT-, kKapOoHAT- U XJIOPHJ-
AQHUOHBI, Ha KaTHMOH aMMOHMS; pellaTh SKCIIepUMEHTaJbHbIC
3amaun o TemaM "Metamisl" u "Hemeramibr") B COOTBETCTBUU




— OLEHUBATh JI0OCTOBEPHOCTb,
uHpopMalMi, €€ COOTBETCTBUE
MOpPaJIbHO-3TUYECKUM HOPMaM;

JICTUTUMHOCTD
IIpaBOBbIM n

— BJaJeTh HaBbIKAMH pPACIIO3HABAHHUS W  3AIIUTHI
uHbopManuy, HMHPOPMANMOHHONH  OE30MaCHOCTH
JMYHOCTH.

C MpaBWIAMHM TEXHUKH O€30MacCHOCTH IIpU OOpalleHUuu C
BEILECTBAMHU U JJAOOPATOPHBIM 000pPYIOBaHUEM; IIPEACTABIATh
pe3yibTaThl XMMHYECKOTrO JKCIEpUMEHTa B (opMe 3alucu
ypaBHEHHUI COOTBETCTBYIOIIMX peakuuii u (HopMyaupoBaTh
BBIBOZIbI HA OCHOBE 3THX PE3YJIbTATOB;

NP6 09. cdhopMUPOBAHHOCT, yMEHHUS  AHAIU3UPOBATH
XMUMUYECKYI0 ~ HMH(OpMAlMIO, TOJy4aeMyl0 M3  Pa3HbBIX
MCTOYHUKOB (CpencTB MaccoBoi nHpopmarun, cets HTEpHET N

pyTHe).

OK 04. DdpextuBHO
B3aMMOJICHCTBOBAThH U
paboTtath B
KOJIJIEKTUBE U
KOMaHjie

JIMYHOCTHBIE Pe3yJbTAThI J0JKHBI OTPAKATh B YaCTH:

rPaskIaAHCKOT0 BOCIIUTAHMS:

— TOTOBHOCTb BECTHM COBMECTHYIO JAESATEIbHOCTh B
HWHTEpecax IpaKIaHCKOro 00IIecTBa;

— YyMEHHE  B3aUMOJCHCTBOBaTh C  COIMAJbHBIMHU
WHCTUTYTaMH B COOTBETCTBHU C WX (YHKIUIMH H
Ha3HAYCHUEM.

MeTanpeameTHbie pe3ybTAThI 10JIKHbI 0TPAKATh:

OBjaneHue YHHBEpPCAIbHBIMH KOMMYHUKATHBHBIMH

JAeHdCTBUSIMM:

0) coBMecTHasl 1eATEJbHOCTb.

— TIOHUMATh U UCIOJIB30BATH MPEUMYIIIECTBA KOMAHTHOM
U UHIUBUTyaJIbHON paOOTHI;

— TMNpUHUMATh  1EJIU  COBMECTHOM  JEATEIbHOCTH,
OpraHU30BBIBaTh U KOOPIAMHUPOBAThH JIEHCTBUS IO €€
JIOCTH K EHUIO: COCTaBJIATh TJIaH NEUCTBUH,
pacnpenensiTh poJid C Yy4€TOM MHEHUH yYaCTHHUKOB
00CYXX1aTh pe3yJbTaThl COBMECTHOU PaOOTHI.

OBJlaleHHe  YHHMBEPCAJIBHBIMM  PeryJsiTUBHbIMH

JIeHCTBUSIMU:

I) IPUHATHE ce0s U APYTUX JIOIeH:

— TPUHUMATH MOTHBBI U apTYMEHTHI APYTUX JIOACH MpH
aHaJIM3€e pPe3yJIbTaTOB JAEATEIIbHOCTH;

JucuumiinHapHble (IpeAMeTHbIE) pe3yJbTaTbl M 10JIKHBI

0TpaKaTh:
IIP6 08. cdopMupoBaHHOCTP yMEHUH IUIAHUPOBATH U
BBIMOJIHATD ~ XUMHYECKUH  JKCHEpUMEHT  (IpeBpaleHus

OpPraHWYEeCKUX BEUIECTB I1PU HArPEBAHUH, ITOTYUEHHUE ITHIIEHA U
M3Y4YEHHUE €r0 CBOWCTB, KAYECTBEHHBIE PEAKLIUN HAa AJIbJETUMBI,
KpaxMmall, YKCYyCHYIO KHCJIOTy; JeHaTypauus O€NKoB IpH
HarpeBaHuM, IBETHbIE PEaKIMH OEJKOB; MPOBOAMTH PEAKIUU
MOHHOTO OOMEHa, OHpEeAeNsiTh CpeAy BOJHBIX pPAaCTBOPOB,
KayeCTBEHHbIE pPEaKIMH Ha cynbdar-, KapOOHAT- U XJIOPUI-
aHUOHBI, HA KaTHMOH aMMOHMS; pelllaTh 3KCIIEpUMEHTaJIbHbIE
3amaun 1o tremaM "Metamnsl" u "Hemeramnsl") B cOOTBETCTBUU
C TMpaBUJAMHM TEXHUKH O€30MacHOCTH TMpU OOpalleHUuu C
BEILECTBAMHU U JIAOOPAaTOPHBIM 000PYyOBaHUEM; IIPEACTABIATh
pe3ysibTaThl XMMHUYECKOIO JKCIEpUMEHTa B (opMe 3alucH
YpaBHEHHI COOTBETCTBYIOIIMX peakuuil u (HopMyaupoBaTh
BBIBOZIbI HA OCHOBE 3TUX PE3YJIbTATOB.




— TpU3HaBaTh CBOE MPAaBO M MPaBO APYTrHX JIFOJEH Ha
OIIIMOKH;

— pa3BHBaThb CIHOCOOHOCTh MOHMMAaTh MHP C IO3UIIHH
JPyroro 4eiaoBekxa.

OK 07.
ConelicTBOBaThH
COXPaHEHHIO
OKPY’KaIOILEH Cpelibl,
pecypcocbOepexeHuto,
MIPUMEHSATH 3HaHUS 00
W3MEHEHUH KIMMaTa,
MIPUHIUIIBI
OepexKIUBOTO
MIPOU3BO/ICTBA,

3¢ peKTuBHO
JIEUCTBOBATH B
Ype3BbIYaHBIX
CUTYaLIHSIX

JIn4HOCTHBIE Pe3y1bTAThI JOJIAKHbBI OTPAKATH B YACTH:

JK0JI0TH4YeCKOI0 BOCIIUTAHMSA:

— c(hOpPMHUPOBAHHOCTb  JKOJIOTUYECKOH  KYJIbTYpHI,
INOHMMAaHUE BIHUSHUS  COLMAJIBbHO-3KOHOMMUYECKUX
IIPOLIECCOB HAa COCTOSHUE NPUPOIHON M COLMAJIBLHOU
cpensl, OCO3HaHME  IUIO0AJIBHOIO  XapakTepa
9KOJIOTMY€CKUX MPOOIeM;

— IUJAHUPOBAHME W  OCYIIECTBICHHE JCUCTBUH B
OKpYXaloIlled Cpele Ha OCHOBE 3HAHUA Lielled
YCTOHYMBOI'O Pa3BUTHS UEJIOBEUECTBA;

— AKTMBHOE HENpPUIATHE IEHUCTBHUN, NPUHOCAIIUX BpEJ
OKpY’KaIOILIEH Cpelie;

— YMEHHe IIPOrHO3UPOBAThH
9KOJIOTUYECKUE  TOCIEICTBUS
JEICTBUH, IPELOTBPAILATh UX.

MeTanpeamMeTHbIe pe3yJbTaThl J0JIKHbI 0TPAXKATH:

Osaanenne YHHBEPCATbHbIMH y4eOHBIMHU

MO3HABATEJbHBIMH 1eHCTBUAMU:

B) paboTa ¢ uHpopmaumei:

— MHCHOJB30BAaTh  CPEACTBA  HMH(MOPMALMOHHBIX U
KOMMYHUKALIIMOHHBIX ~ TE€XHOJOTMH B  PELICHUU
KOTHUTUBHBIX, KOMM YHHKaTHUBHBIX u
OpraHU3alMOHHbIX 33/1a4 ¢ COOJII0IeHEM TpeOOBaHU
SPrOHOMHMKH, TEXHUKH 0€30lacHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MTPaBOBbIX U ITHUYECKUX HOPM,
HOpPM MH(OPMAITMOHHOM 0€30MaCHOCTH.

HeOJIaronpusITHbIS
IpeanpUHUMAEMBIX

JucnumiinHapHble (IpeAMeTHbIE) pe3yJbTaTbl M J0JKHbBI
0TpaXKaTh:

IIP6 01. chopMUpPOBAHHOCTH TPEICTABICHUNA: O XUMHYECKON
COCTaBJIIIONIEH E€CTECTBEHHOHAYYHON KapTHHBI MHpa, POJIHU
XUMUU B TIO3HAHUM SIBJICHUN NpUponabl, B (popMupoBaHUU
MBIIUIEHUS M KYJIbTYpbl JHUYHOCTH, €€ (YHKIHMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAMMOM JJIsl pEIIeHUS TPAKTUYeCKUX 3a/1a4
U OKOJOTMYEeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO M IPUPOJHON CpEAE;

IIP6 10. cdopmupoBaHHOCT, YMEHMH CcOOJIOAATh MpaBUIIa
9KOJIOTHYECKU 11€J1eCO00pa3HOro NOBeIeHUS B ObITY U TPYIOBOM
NEeSATENbHOCTH B LEJSX COXPAaHEHUsS CBOEr0 3/10pOBbs U
OKpY)KalOIIEH NPUPOJHOM CpEIbl; YYUTHIBATH ONACHOCTH
BO3JICICTBHS Ha KUBBIC OPraHU3MbI OIPENCIICHHBIX BELIECTB,
MOHMMAasi CMBICJI TIOKa3aTeyis MPEeAeSbHON  JTOMYyCTHUMOM
KOHIEHTPALIVH.
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JIMYHOCTHBIE KOMIIETEHIIUU:

JIP 4. ITposBasronmi U J1eMOHCTPUPYIOIINI YBaKEHUE K TPYly YEJIOBEKA, OCO3HAIOIIN I
LIEHHOCTh COOCTBEHHOTO TpyJa H Tpylda JpPyruxX JIOJICH. DKOHOMHMYECKH aKTHBHBIN,
OPHEHTHPOBAHHBIA Ha OCO3HAHHBIN BBIOOP cheprl MpodeccunoHaNbHOM NESTENIbHOCTH ¢ Y4ETOM
JUYHBIX OJKU3HEHHBIX ILIAHOB, TOTPEOHOCTEH CBOEH CEMbH, POCCHUHCKOro OOIIECTBA.
Bripaxaronmii 0CO3HaHHYI0 TOTOBHOCTh K TMOJYYEHHIO MPO(EeCcCHOHAIBHOTO 00pa3oBaHUs, K
HENpPEepBIBHOMY 00Pa30BaHUIO B TEUEHUE KU3HU [|eMOHCTpHUPYIOMINI TO3UTUBHOE OTHOILIEHUE K
PETYJIMPOBAHUIO TPYAOBBIX OTHOMmEHWH. OpHEHTUPOBAHHBIM Ha camMooOpa3oBaHWE U
npo(hecCHOHANbHYIO TEPENOArOTOBKY B YCIOBHUSAX CMEHBI TEXHOJOTMYECKOro YyKiIaaa H
CONYTCTBYIOIIMX COLMAJIBHBIX TMepeMeH. CtTpemsmuiics K (GoOpMHUpOBaHHMIO B CETEBOH cpere
JMYHOCTHO M MPO(HECCHOHATBHOT0 KOHCTPYKTHBHOTO «IIU(POBOTO CIIEAN.

JIP6. OpueHTHpOBaHHBIN Ha TPO(EeCCHOHATBHBIE TOCTUXKEHUS, 1EATENBHO BbIPAXKAIOLIUH
[I03HABATEJIbHbIE MHTEPECHI C Y4YETOM CBOMX CIIOCOOHOCTEH, 00pa30oBaTENBbHOTO H
npoeccuoHaIbHOr0 MapiIpyTa, BBIOpaHHON KBaIH (PUKALIUH.

JIP  12. [IlpuHuMaromuii  pOCCHUUCKHE TPAJULMOHHBIE CEMEHHbIE IIEHHOCTH.
OpueHTUpOBaHHBIN Ha CO3/1aHUE YCTOMUYMBON MHOTOIETHON CEMbH, IOHMMaHHe Opaka Kak cor03a
MY>KUHMHBl W JKCHIIUHBl JJI1 CO3/aHMsI CEMbU, POXKIECHHS M BOCIUTAHUS NETEH, HENPUATUS
HAaCUJIMS B CEMbBE, YXO/a OT POAUTENBCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOUIEHUH CO CBOUMH
JeTbMU U X (PMHAHCOBOTO COJIEPIKaHUS.

1.4 KonuuecTBO 4YacoB Ha OCBOEHUE IMPOrpaMMbl Y4eOHOro IMpeameTa
OVILO01.10 Xumus

o0beM yueOHOM Harpy3ku obydaronierocst — 54 yaca, B TOM YHUCJIE:

00s3aTeNIbHON ayIMTOPHON yueOHOM Harpy3ku odydaroierocs — 36 4acoB

camocrosiTensHas pabora — 18 yacos

IPOMEXYTOUYHAs aTTECTalUs [0 MpeaMETy poBoautcs B popme sauema (1,
Il cemecmp).
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2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOI'O

HPEIMETA

2.1. O0bem npeaMeTa ¥ BUABI Y4eOHOH padoOThI

N ba3oBbIiit
Bun yuyeOHol padoThI

YPOBEHb

O0beM 00pa3zoBaTeJBLHOM MPOrpaMMbl peIMeTa 54 (36+18)
OcHOBHOe coep:kanne 36
TEOPETUIECKOE OO YICHHE 19
MIPAKTUYECKUE 3aHATUS U 1a00paTOpHbIE PAOOTHI 14
IIpomexxyTouHas arrecranus (3a4eT) 3
CamocrosiTesibHast padora 18
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2.2. TemaTu4eckuii IJIaH U CoAePKaHMe JUCHUIIIMHbBI

HanmenoBanue Conep:xkanue y4eOHOro MaTepuasia (0CHOBHOE U Po(ecCHOHATIBLHO OPUEHTHPOBaHHOe), | O0béM | DopMupyembie
pa3aesioB M TeM JadopaTopHble H NPAKTHYECKHE 3aHATHS, NPUKJIATHON MOAYIb YacoB | KOMIETEHUHH
1 2 3 4
Coaep:kanue yueOHOro MaTepuajia
Pa3znen 1. Teopernyeckne 0CHOBbI XUMHHU 10
Tema 1.1. Coaep:xxanne yue0HOro marepuasia 2 OK 01
OcHoBHbIE XUMHUECKU 1eMeHT. ATOM. SIpo aToma, H30TOMNbl. DJIEKTPOHHAs 000/104Ka. DHEPreTHYECKue
XMMUYECKHUE IOHATUS |YPOBHH, MOMYPOBHH. ATOMHbBIE OpOUTaNH, S-, P-, d- 3memMenTbl. OCOOCHHOCTH pachpeeneHus 1
U 3aKOHBI, CTPOEHHE |3JEKTPOHOB MO OPOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. DJIEKTPOHHAS
aTOMOB  XMMHUYECKHUX |KOH(Uryparus aroMoB. OCHOBHbIE XUMHYECKHE 3aKOHBI
JIIEMEHTOB IIpakTH4YecKHe 3aHATHSA
[Ipaktuyeckas padota Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHH M PACUYETHl IO
YPaBHEHMSIM XUMUYECKUX PEAKLIHID.
OTtHocuTeNbHbIE aTOMHAas U MOJEKYyJsipHas Maccel. MonsipHast macca. KonnuectBo BeriecTsa. 1
MaccoBass nonst BemiecTBa. 3akoH ABoragpo. MoisipHblii 00beM ra3oB. OTHOCUTENbHAs
MJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSIM XUMUYECKUX PEAKIINIA C UCTIOJIL30BAaHUEM MACCOBOU
JIOJTM BEIIECTBA, 00beMa (HOPMaJIbHBIC YCIIOBHSI) TA30B, KOJIMYECTBA BEIIECTBA
Camocmosmenvuas paboma «Pewenue 3a0a4 no meme» 1
Tema 1.2. Coaep:xxanune y1e0HOro marepuana 2 OK 01
Ilepnonuyeckuii 3akoH | [lepuoanueckas cuctema xumuueckux snneMmenToB J[.1. MenneneeBa. CBsi3b NepUOIUIECKOTO OK 02
u [Tepronnueckas | 3akoHa u [leproanueckoi cuCTeMbl XUMUYECKUX IEMEHTOB C COBPEMEHHOM TEOpUEH CTpOeHUS
CHCTEMa XMMHYECKHX | aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMHU
snemenToB  JI. M. | mpocThIX U CIIOKHBIX BEIIECTB IO TpynnaM U nepuogam [lepuoauueckoil cucreMbl. 3HaueHUE
MenneneeBa, ux CBA3b | MEPHUOJUYECKOTO 3aKOHA U CHCTEMBI XUMHUYECKUX 3iemMeHToB J[.1. MenneneeBa B pa3BUTHU
c COBPEMEHHOM | HAYKH.
Teopuen CTPOCHHUA | YCTAaHOBJICHHE CBA3U MEXKY CTPOCHHEM aTOMOB XMMHUYECKUX IJIEMEHTOB U MEPUOINYECKIM 1
aTOMOB W3MECHEHUEM CBOMCTB XMMHYECKUX JJIEMEHTOB W HX COEIMHEHMH B COOTBETCTBHH C
MOJI0K CHUEM [Tepunoanueckoit CHUCTEMBI. Pemienne  mpakTUKO-OpPUEHTHPOBAHHBIX
TCOPETHUECKUX 3aJaHUil Ha XapaKTepU3allMI0 XUMUYECKUX d3JeMeHTOB «Merannndeckue /
HEMETAJUIMYECKHE CBOMCTBA XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUM C HX 3JIEKTPOHHBIM
CTPOCHHEM U TIOJOKEHUEM B MEPUOJMYECKONM CHUCTEeME XuMuueckux syemeHToB JI.W.
MenneneeBa»
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[MpakTuueckas pabota Ne2. «M3ydeHue nepuoguveckux 3aKOHOMEPHOCTEH U MX B3aUMOCBSI3U CO
CTPOEHUEM aTOMOBY.

Camocmosmenvhas pa6oma «Pewenue 3a0au no memey

Tema 1.3. Cojaepixanue yueGHOro MmaTrepuajia OK 01
Crpoenne BemiectBa | CTpoeHHE BelecTBa. XUMHUYECKas CBsI3b. BUIbI XUMUYECKOHN CBSI3M (KOBAJICHTHAS HEMOJSIpHAS
u NPUPOJIA | U TMOJIIpHAs, MOHHAs, MeTallueckas). MexaHu3smMbl 00pa30BaHUsl KOBAJEHTHOM XMMUYECKOU
XMMHMYECKOM  CBs3M. | cBsi3U  (OOMEHHBI W JTOHOPHO-aKLENTOpHbIM). Bomopongnas cBs3p.  BasieHTHOCTS.
Muoroobpa3zue OnexTpooTpuniareabHoCcTh. CTeneHb okuciaeHus. IOHbl: KaTHOHBI U aHHOHbI
BEIIECTB IIpakTHYyecKkue 3aHATHS
[MpakTrueckas padota Ne3. «CTpoeHue BENIecTBa U MPUPOJA XUMUICCKON CBSI3U».
JemoHCTpanust Monenell KpUCTaUIMUECKHX PEIIETOK: MOHHOW (XJIOpUA HATpHsi), aTOMHOMN
(rpaduT 1 anMas), MOJCKYJISIPHOH (YIJICKHCIIBINA Ta3, MOJ), METAJUTMYECKON (HATpUi, MarHui,
Menb). Pernenne npakTU4eckux 3aJlaHuil HA COCTAaBJICHUE DIEKTPOHHO-Tpaduueckux Gopmy
aieMeHToB 1-4 nepuoioB
Camocmosmenvras paboma « Pewenue 3a0ay no memey
Tema 1.4. Coaep:xxanue y4e0HOro marepuasa OK 01
Knaccudukarus, Knaccudukanuss Heopranuueckux BemiecTB. HomeHKnIaTypa HEOpPraHWYeCKMX BEIIECTB OK 02
u HOMCHKJIATYpa | (OKCHABI, T'MAPOKCHIBI, KHCIOTHI, COJM). BemiecTBa MOJIEKYJSIPHOTO M HEMOJIEKYIISIPHOTO
HEOPraHUYECKUX CTpOeHHsI. ArperaTHbIe COCTOSTHHS BemecTBa. Kpucrammyeckue u amopdHbIe BeniecTBa. 3aKoH
BELIECTB IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIMBI KPUCTANIMYECKUX PEUIETOK (aTOMHAs, MOJIEKYJIsIpHAs,

HOHHasi, MeTaJ’IJ’II/I‘IeCKaﬂ). 3aBHCHUMOCTh CBOMCTBA BEIIECTB OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ peIHéTKI/I

IIpakTHyeckue 3aHATHS

[Tpaktnueckas padota Ned. «HoMeHKkiaTypa HEOPraHUYECKHX BELECTBY.

Pemenne npakTHueckux 3aJjaHUil 1O KiIacCU(pHUKALMM, HOMEHKJIAType M XUMHYECKUM
dopMynaM HEOPraHMYECKUX BEILECTB Pa3IMYHBIX KJIACCOB (yrapHbId ra3, yrJleKUCIbIH ras,
aMMMaK, raleHas U3BecThb, HeralleHast U3BeCTb, IUThEBas CoJa U JPYrux): Ha3BaHUs BEIECTB
no mexayHapogHoit (MFOITAK) wim TpuBuanbHONH HOMEHKJIATYpPE M COCTaBJieHUE (OPMYIIbI
XMMHMUYECKUX BEIECTB, OINpe/iesieHue MPUHAIIEKHOCTH K Kiaccy. Ilouck mHdopmanuu 1o
Ha3BaHUIM, UACHTU(UKATOPAM, CTPYKTYpHBIM (opMyrinaM. AHaIN3 XUMUYECKOM nHpopManuu,
MOJTy4yaeMoOlW U3 pa3HbIX MCTOUYHUKOB (CpelCTB MaccoBOW HHGopMmanuu, cetb MHTepHEeT u

JpyTHe)

Camocmosmenvuas pa60ma «Pewenue 3a0ay no memey
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Tema 1.5.
Tunel
peakuuit

XHUMHYCCKHUX

Coaepxanue yaeOHOro MaTepuaja

Xumuueckas peakinusa. Kiaccupukanmuss XUMHYECKHMX peEaKIWi B HEOPraHWYeCKOH U
OpPraHMYeCcKON XMMHUH. 3aKOHBI COXpPAHEHHUS MacChl BEIIECTBA, COXPAHEHHUS U IpPEBpallleHUs
SHEPruu MpU XUMHUECKUX peakiusax. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE peakKlUU (YpaBHEHUS
OKHCJICHUSI-BOCCTAHOBJICHUSI,  CTENEHb  OKHUCJIEHUS, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKIHMH B MPUPOAE, MPOU3BOJICTBEHHBIX Mpoleccax M
KHU3HEICATETLHOCTH OPraHU3MOB)

OK 01

Tema 1.6.

CKOpOCTh XUMHUYECKUX
peakuuid. XuUMHUYECKOE
paBHOBecUE

Coaep:kanue yueOHOro MaTepuajia

CKOpOCTh peaklMH, €€ 3aBUCHUMOCTh OT pPa3JMYHbIX (PaKTOPOB: MPUPOIBI PEArHPYIOLIMX
BELIECTB, KOHLEHTPALMK PEarupyrolrx BeEIIEeCTB, TEMIEPATYpPbl U IUIOLIAAU pPEaKLMOHHON
NoBepXHOCTH. TernoBbie 3(h(HEeKThl XUMUYECKUX PeaKuii: 9K30- U SHJO0TEPMHUUECKUE PEAKIIH.
O6patumble peakuuu. XUMHYECKOe paBHOBecue. DakTopbl, BIHAIONIME HA COCTOSHUE
XMMHUYECKOIO PaBHOBECHUS (KOHLIEHTpAlMsl PeareéHTOB WJM IMPOJYKTOB pEaKLuu, JaBJIEHHE,
temneparypa). [Ipunnun Jle HlaTense

0,5

IIpakTHYyecKkue 3aHATHS

[Tpaktuueckas pabora Ne5. «BausHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XHMHYECKOM
peaKuum».

Pemienre mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha aHanu3 (AKTOpPOB, BIMSIOLIMX Ha
M3MEHEHUE CKOPOCTH XUMUYECKON peaklnu. 3aBUCUMOCTb CKOPOCTU XUMHYECKON pEaKUu OT
IIPUCYTCTBHS KaTaaM3aTopa Ha IpUMEpE Ppa3okKeHUs IEePOKCHAA BOAOPOAA C IOMOIIBIO
JUOKCUAA MapraHia M KaTtajasbl. PelieHne NIpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha
npumeHenue npuHuuna Jle-Illarense 1 HaXO0XIEHUS HAIPABICHUS CMEILEHUS PaBHOBECHS
XUMHUYECKOM peakiMy U aHajau3 PakTOpOB, BIAUSIONIMX HA CMEIIEHHE XUMHUECKOTr O paBHOBECHSI

0,5

OK 01
OK 02

Camocmosmenvhas pa6oma «Pewenue 3a0ay no memey

Tema 1.7.

PacTtBOpBHI, Teopus
AIEKTPOITUTUYECKOM
IIMCCOITMAITH M MOHHBIHN
oOMeH

Coaep:kanue yueOHOro MaTepuajia

PactBopel. Buasl pacTBOpOB 1O CcOAEpKaHUIO PACTBOPEHHOTO BelIeCTBa. PacTBOPHUMOCTD.
[lonsTne o mucnepcHelX cucremax. VICTUHHBIE M KOJJIOMJIHBIE pacTBOpbL. MaccoBas o
BeuiecTBa B pactBope. [lonsitue o BonopogHom nokaszaresne (pH) pactBopa. DnekTpoauTHieckas
nuccoranysi. CHiIbHbIE U cIa0ble 3K TPOIUTHI, HEIJIEKTPOIUThL. Peakiinu noHHOT 0 0OMeHa

0,5

JlabopaTopHble 3aHATHUS

JlabopaTtopHas padora Nel «IIpuroroBieHue pacTBOPOBY.

[IpuroroBneHne pacTBOPOB 3a1aHHON MaCCOBOW JOJIEW PAaCTBOPEHHOIO BEIIECTBA, IIPOBEICHUE
peaknuii HMOHHOTO OOMEHa, OmpeleJeHHe CpeAbl pPacTBOPOB BEMIECTB C  IMOMOIIBIO
YHHMBEpPCAJIbHOTO MHAMKAaTOpa (KHCias, HeWTpajbHas, LIeNo4Has)). 3a/JlaHus Ha COCTaBJICHHE

0,5

OK 01
OK 02
OK 04
OK 07
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WOHHBIX peakuuid. PenieHue NnpakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha pPacTBOPHI,
UCIIOJIb3yEeMbI€ B OBITOBOI U MPOU3BOICTBEHHON JACSATEIbHOCTH YEJIOBEKA

Pa3znes 2. Heopranuueckass xumus

Tema 2.1.
DU3NKO-XUMHUUCSCKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

Copep:kanue yueOHOro Marepuajia

Mertamnbl. [lonoxenne wmeramioB B Ilepuompnueckoil cHCTEME XHMHYECKUX SIIEMEHTOB.
OCOOEHHOCTH CTPOCHUsSI SIEKTPOHHBIX O00O0JOYEK aToMOB MeTawioB. OO0mue Qu3ndeckue
cBoiictBa MerasuioB. CIIaBbl METAUIOB. DJIEKTPOXMMHUUYECKUH Psi HANPSDKEHUN METaJlIoB.
XUMHUYECKHE CBOMCTBA BaXXHEHIIMX METAJJIOB (HATPUM, KaJui, KalbIIMi, MarHui, allOMUHUH,
IIUHK, XpOM, JKeJle30, Melb) M uX coenuHeHud. OOmme crnocoObl IMOJy4eHHs MEeTaJUIoB.
[IpumMeHeHnEe METaJuIOB B OBITY U TEXHUKE

Hewmeramnsl. [Tonoxenue HeMerauioB B [lepuoguueckoi cucreme XumMuueckux 3smeMmentos .M.
MenzaeneeBa M OCOOCHHOCTH CTpOEHHsS aToMoB. DU3MYECKHE CBONCTBA HEMETAJUIOB.
AJtoTporusi HeMeTaJljIoB (Ha mpuUMepe KUCIIopoza, cepbl, hochopa u yriaepoaa). XuMUIECKHE
CBOMCTBA ¥ MPUMEHEHUE BAXXHEHIIINX HEMETAJUIOB (TAJIOT€HOB, Cephl, a30Ta, ¢hocdopa, yriaepoaa
U KpPEeMHHUsI) U UX COCNMHEHUH (OKCHUIOB, KHCIOPOJCOAEPKAIIMX KHCIOT, BOIOPOIHBIX
coenuHeHuil). [IpumeHenre BaXXHEUIITNX HEMETAIUIOB U X COSAMHEHUN

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEILECTB (OKCHUIOB, TMJIPOKCUIOB,
KHCIOT, cojieil u np.). ['eHeTnyeckass CBsA3b HEOPraHMYECKHX BEIIECTB, MPUHAUISKAIIUX K
pa3INYHBIM KJlaccaM. 3aKOHOMEPHOCTH B U3MEHEHWH CBOWMCTB IIPOCTBIX BELIECTB, BOAOPOIHBIX
COEAMHEHMM, BBICIINX OKCHJOB U FMAPOKCH]IOB

0,5

ITpakTHyeckue 3aHATHS

[IpakTueckas padorta Ne6. « DU3NKO-XUMUYECKUE CBONCTBA HEOPTraHUUECKHUX BEILIECTB ».
CocraBieHue ypaBHEHUH XUMHUYECKMX peaKUUd C Y4aCTUEM IMPOCTBIX U  CIOXKHBIX
HEOPraHWYECKUX BELIECTB: METAUIOB M HEMETAJUIOB; OKCHJIOB METAJlJIOB, HEMETAJUIOB U
aM(OTEpPHBIX AIIEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAHUH U aM(OTEpHBIX THIAPOKCUIIOB;
HEOPraHUYECKUX COJIEH, XapaKTepU3YIOLMX UX CBOMCTBA.

Pacuérbl Macchl BenecTBa Ui 00bEMa ra3oB 110 U3BECTHOMY KOJMUYECTBY BEIIECTBA, MAcCe MU
00bEMY OIHOrO M3 y4aCTBYIOLIMX B PEAaKLUU BELIECTB, Pacd€Thl Macchl (00bEMA, KOJIMYECTBA
BELIECTBA) MPOJAYKTOB pEaKIUH, €CJIM OJHO M3 BELIECTB MMEET MpUMecH. PerieHne nmpakTHKO-
OPUEHTHPOBAHHBIX 33JaHUH Ha CBOICTBA, COCTaB, MOJIy4eHUE M 0€30M1aCHOE UCIOIb30BAHUE
BXHEHIINX HEOPraHMUECKUX BEUIECTB B ObITY U PO eCCHOHAIBHOMN 1eTEeIbHOCTH YEJI0BEKa

0,5

OK 01
OK 02
OK 04

Tema 2.2.

Copep:kaHue y4eOHOTr0 MaTepuaJia

JlabopaTtopHble 3aHATHS

JlabopaTopnas paborta Ne2 «MnenTnduxaius HEOpraHMYECKUX BEIIECTBY.

OK 01
OK 02
OK 04
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Wnentudukamnus
HEOPraHUYECKUX
BEIIECTB

Pemenue skcnepuMeHTaIbHBIX 3aa4 10 XUMHYECKMM CBOMCTBAM METAJNIOB U HEMETAJUIOB, 110
paclio3HaBaHWIO U MOJIYYEHHMIO COCIMHEHUN METallIOB U HEMETAUIOB (B3aUMOICHCTBHE
TUIPOKCHJIA AIIOMUHUS C PaCTBOPaMM KUCJIOT U wienouel,). MaenTudukanys HeopraHndeckux
BEIIECTB C HCIIOJIb30BAHUEM HX (PU3MKO-XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peaknuii. KauecTBeHHble peakiuu Ha cyibdaT-, KapOOHAT- U XJIOPHA-aHUOHBI, HA KaTHOHBI
METAJUIOB U KATHOH aMMOHUS

CamocmosmenvHnas paboma « Pewenue 3aoau no memey 3
3auer 3a 1 cemecTp 1
Paznea 3. TeopeTuyeckue 0CHOBBI OPraHM4YecKOi XHMHHU 19
Tema 3.1. Coaep:xkanue yaeOHOTro MaTepuajia 2 OK 01
Knaccudukanus, [IpenmeT opraHnueckoil XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHHUE B MOJYyYEHUH HOBBIX
CTpOEeHHE U |BELIECTB M MaTEpHAIOB. Teopus CTpOCHMs OpraHndeckux coeauHeHul A.M. byrtieposa, eé
HOMEHKJIaTypa OCHOBHBIE MoNokeHust. CTpyKTypHbIe (OpMYIIbI OPraHUYECKUX BemiecT. ['omonorus, u3oMepusi.
OpPraHMYECKUX BEIECTB | XUMHUYECKas CBS3b B OPraHUYECKUX COCTUHEHUSIX: KPAaTHBIE CBSI3H, G- U T-CBSI3H. 1
[IpencraBinenne o kinaccu(ukanmuu OpraHMYECKUX BeliecTB. HoMEHKIaTypa OpraHMYecKuX
COCAMHEHMH (cucTeMaTUyecKas) W TPHUBHAIbHbIE HA3BaHMSI BaKHEHIIMX MpeacTaBUTENEH
KJIACCOB OPraHMYECKHUX BEIIECTB
IIpakTHUYecKHe 3aHATHUSA
[Tpaktuueckas pabota No7. «HoMeHKIaTypa OpraHU4eCKUX BEIIECTBY.
O3HakomileHHE ¢ o00pas3llaMM OpraHMYeCKUX BEIIeCTB M MaTepuaJlaMd Ha HX OCHOBE,
MOJEIMPOBAHME  MOJIEKYJ ~ OpPraHMYecKHMX  BellecTB, HaOmoJeHue U ONHCaHUe
JIEMOHCTPALlMOHHBIX OIBITOB IO IPEBPALICHUIO OPraHMYECKUX BEIECTB INPU HarpeBaHUU 1
(nnaBnenue, o0yriauBaHue U ropenue). CocraBieHHE MOJHBIX M COKPAILIEHHBIX CTPYKTYPHBIX
(GopMysl OpraHMYECKHUX BEIIECTB OTIEIbHBIX KJIACCOB, MCIONb3Ysl MX Ha3BaHUS 11O
CHCTEMaTH4YeCKOW M TpUBUAIBHONW HOMEHKJAType (dTHJIEH, aleTHJIeH, TIUIepuH, (eHo,
dbopmanbaerun, ykcycHas KHCJIOTa, TUIUH). Pacuersl mpocreiineid GopMynbl OpraHnyecKon
MOJIEKYJIbI, UCXO/s U3 3JIEMEHTHOro cocTana (B %)
Camocmosmenvras paboma « Pewenue 3a0au no memey 1
Pa3znen 4. YrieBoaopo/bl 5
Tema 4.1. Coaep:xxanne y4e0HOro Mmarepuaia 4 OK 01
Yranesonoponsl u  ux|IIpenenbHble yriieBoAOPOABI (aJIKaHBI): COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psia. MeTaH U 3TaH: OK 02
IIPUPOJHBIE MCTOYHMKH |COCTaB, CTpOCHHE, (U3UUYECKHE U XUMHYECKHE CBOWCTBA (peaklMU 3aMEIIeHUS U TOpeHus), 2 OK 04
NOJy4YEHHE U TPUMEHEHUE.
HenpenenbHbie yriaeBogopoas! (aIKEHBI, aJIKaHEHBI, aIKUHBI). 1
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AJKeHBI: COCTaB U CTPOEHME, TOMOJIOTHYECKUN Psill. DTHIIEH U MPOIUJIEH: COCTaB, CTPOECHHUE,
¢du3nuecKue U XMMUYECKHE CBOWCTBA (peaKkIMy I'MIpUPOBAHNUs, FAJIOTeHUPOBAHUS, THApATALIUH,
OKMCJIEHUS U MOJMMEpHU3aLlUN) MOIy4eHUE U IPUMEHEHUE.

Anxanuensl: OytaaueH-1,3 u metunoyraauen-1,3, XuMHueckoe CTpOeHHE, CBOMCTBa (peakuus
MOJMMEpHU3allin), MpUMEHEHHe (I CHHTE3a NPUPOJHOrO M CHHTETHYECKOro Kaydyka Hu
PE3UHBI).

AJNKUHBI: CcOCTaB M OCOOEHHOCTM CTPOEHMs, T'OMOJIOTMUECKUN psAl. ALETHJIEH: COCTaB,
XMMHUUYECKOE CTpOeHHE, (U3NYECKMEe U XHMUYECKHE CBOICTBa (peakUuu TUAPUPOBAHUS,
rajJOreHUpPOBaHMSA, TUApPATAllMM TOPEHUs), IIONy4YeHHEe W  IpPUMEHEHHe (MCTOYHHK
BBICOKOTEMIIEPATYpPHOT' O IIJIAMEHU JUJIsI CBAPKU M PE3KH METaJIIOB)

ApomMaTuieckue yrieBomoponbl (apeHsl). beHzon u Toiyon: cocraB, cTpoeHue, puzndeckue u
XMMHYECKHE CBOMCTBA (PeaKIiK TaJloreHUPOBAaHUS U HUTPOBAHUS), TOTyYeHHE U IPUMEHEHUE.
TokcuuHOCTh apeHOB (BiMsSHUE OCH30JIa HA OpraHu3M 4YelioBeka). ['eHeTrdecKkas CBsi3b MEXIY
YIIIE€BO0POIaMH, TPUHAJISKAIUMHU K Pa3JIMYHBIM KJIaccaM.

[IpuponHbie UCTOYHUKH yriaeBoxopoaoB. [Ipupoansiii ra3 u nonyTtHsle HedTaHbIE ra3el. HeThb 1
n e mpoucxoxiaeHue. CrocoObl nepepaboTKu He(TH: MEPEeroHKa, KPEKUHI (TepMUYECKH,
KaTanuTudeckuit), mnuponu3. IlponykTel mepepa®oTkum HepTH, UX NPUMEHEHHE B
IPOMBILIIEHHOCTH
1 B ObITYy. KaMeHHBIN yroib 1 IPOAYKTHI €ro nepepadoTku
Tema 4.2. Copnepxanue yaeOHOIro Marepuajia 1 OK 02
®usnko-xumMudeckue | JIaGoparopHbie 3aHATHS OK 04
CBOICTBA JIabopatopHast pabota Ne3 «CBolicTBa yriieBoJOPOAOBY.
Yyriaesonopoaos TpuBuaneHas ¥ MEeXIyHapoAHAs HOMEHKJIATypa, XUMHUECKHE CBOWCTBA, CIIOCOOBI MOTYYEHUS 1
yriaesonoponoB. Ilomydenue 3TwiieHa M M3ydeHHE €ro CBOWCTB. MopaenupoBaHuE MOJIEKYN U
XMMHYECKHUX MPEBPAILCHUI YIrIIeBOAOPOIOB (Ha IMpUMepe dTaHa, STHIICHA, alleTUIeHa U Jp.) U
raJIOreHONPOU3BOIHBIX
Camocmosmenvnas paboma « Pewenue 3a0au no memey 2
Paznea 5. Kucaopoaocoaepxaiue opranndeckKue coeMHeHusl 7
Tema 5.1. Copep:kanue y4eOHOTro MaTepuajia 1 OK 01
Cruprtel. @enon [penenbHbIe OHOATOMHBIE CHUPTHI (METAHOJ U ATAHOI): CTPOCHHE, PU3NUCCKUE U XUMUIECKHE OK 07
CBOMCTBA (peakUU C aKTUBHBIMU METAJUIaMHU, IajoreHOBOJIOPOAAMU, TOPEHNUE), TIPUMEHEHUE. 1

Bonopoansie cBsi3M Mex1y MojeKyidaMmu cnuptoB. dusnosnoruyeckoe aeicTBue MeTaHoNIa U
9TaHOJIa HA OPTaHU3M YEJIOBEKA.
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MHOroaToMHbI€ CIIUPTHI (ITUIICHIJIMKOJIb U TJIMIEPUH): CTPOCHHE, GU3UUCCKUE U XUMUYCCKUE
CBOWicTBa (B3aMMOJCHCTBHE CO IICJIOYHBIMH METaJUlaMH, KauyeCTBEHHAs peakluus Ha
MHOTOAaTOMHBIE CIUPThI). Du3nonornyeckoe NelCTBUE Ha OpraHW3M 4elioBeka. l[IpuMeHeHue
TJIMIIEPUHA ¥ ATUJICHTIIMKOJIS.

®enon. CTpoeHHE MOJEKYJbI, (U3MUECKHE M XUMHUYECKHE CBOWCTBA (eHoma. TOKCHYHOCTH
(denomna, ero Gu3noIOrNUECKOe e CTBHE Ha OpraHu3M 4enoBeka. [IpuMenenue genomna

Tema 5.2.
Anbaerusl.
KapOoHoBBIE KHCIIOTHI.
CrnoxHble 3QUpbI

Conep:xxanue yueOHOro Marepuajia

Anpneruapl U KeToHbI ((opManbaerui, ameTaibleruj, alueToH): CTpoeHHe, (U3NYecKhe U
XMMUYECKHE CBOMCTBA (peakUUU OKHCIEHHMs U BOCCTAHOBJIEHHUS, KaueCTBEHHbIEC PpEAKIUH),
MIOJTy4y€HH e U IPUMEHEHUE.

OnHOOCHOBHBIE HpelebHbIE KapOOHOBbIE KHCIIOTHI (MypaBbHHas U YKCYCHasi KHCIJIOTBI):
cTpoeHue, (U3HYECKHMEe M XUMHUYECKHE CBOWCTBa (OOIIME CBOWCTBA KHCIOT, pEaKIUS
sTepuduKanun), IoiaydeHue M npuMeHeHue. CreapuHOBask M OJIEMHOBAs KUCIOTHI Kak
IpeCTaBUTEIH BBICIIMX KapOOHOBBIX KMCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE IS CTBHUE.

CrnoxHble 3(puppl Kak MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ['napoau3 cioxkHbIX 3¢pupoB. Kupsl.
I'upposns xxupos. IIpumenenue xxupoB. bruosgornyeckas posib KUpoB

OK 01
OK 02
OK 04

Tema 5.3.
VYrneBoasl

Copep:kanue y4eOHOIro MaTepuajia

YTneBonbl: cocTaB, KiaccH(UKalus YriaeBoJoB (MOHO-, IH- W TonMcaxapuubl). [ roko3za —
MPOCTEHIIINHA MOHOCAaXapHa: OCOOCHHOCTH CTPOCHHS MOJEKYJbI, (PU3NYECKHE U XUMHUUYECKHE
CBOMCTBa TIMIOKO3bI (B3aumopeilictBue c¢ ruapokcunom menu (II), oxmcneHne aMMuayHbIM
pactBopoM okcuza cepedpa (1), BoccraHoBIEeHUE, OPOXKEHUE TITFOKO36I), HAXOXK/IEHUE B IPUPOJIC,
MPUMEHEHUE TJIIOKO3bI, OMOJIOrHYecKass pojib B KU3HENEATECIIbHOCTH OpraHM3Ma YeJOBeKa.
®otocunTe3. PpyKTO3a KaK H30MEP I'IFOKO3BL.

Caxapo3a — mIpelnCTaBUTENb TUCAXAPHUIIOB, THAPOJIN3 Caxapo3bl, HAXOXKJIEHHUE B NPUPOAE H
IpPUMEHEHHE.

[Honucaxapuasl: Kpaxman U LEJUI0JI03a KaK NpUpolHble noiaumepbl. CTpoeHue Kpaxmana u
LEJUTI0N03b], PU3NYECKHE U XUMUYECKHE CBOMCTBA Kpaxmaia (THIPOJIn3, KaueCTBEHHAs peaKIus
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHUYECKHE
CBOIiCTBA
KHUCJIOPOIOCOICPKAITIX

Copep:kanue y4eOHOIro MaTepuajia

IIpakTHyeckue 3aHATUS

IIpaktnueckas pabora Ne8. «HomeHknaTypa KHCIOPOIOCOAEPKAIIMX  OPraHUYECKHX
COETMHEHUN».

OK 01
OK 02
OK 04
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OpraHUYECKUX
COEIMHEHUN

TpuBHnanpHas U MEXIyHapOIHAs HOMEHKJIATYpa, XUMUUYECKHE CBOMCTBA, CIIOCOOBI MOTYYCHUS
CIUpPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, aTbACTUAOB U KETOHOB. COCTaBICHUE CXEM
peakuuii (B TOM YHCIE MO MPEAJIOKEHHBIM IIEMOYKaM IPEBpalleHUN), XapaKTEPU3YIOIUX
XUMUYECKUE CBOMCTBA KM CIOPOIOCOACPKAIIMX OPraHUYECKUX COSTMHEHUI

[Ipaktuueckass pabora Ne9. «Xumudeckue u (Pu3NIECKHE CBOMCTBA KHUCIOPOIOCOISPIKAIINX
OPTaHUYECKUX COCTUHCHUS.

[IpoBenenune, HaOMIOAEHWE W ONMUCAHHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KayeCTBECHHBIC PEAKIIMU OJHOATOMHBIX CHHPTOB (OKHCIeHHe 3TaHona okcumom wmeau (I1)),
MHOTOaTOMHBIX CHUPTOB (B3auMoOjelicTBUE rmiepuHa ¢ ruapokcuaom meau (I1)), anpaerumon
(oxuciIeHue aMMHayHbBIM pacTBOpoM okcuzpa cepedpa(l) wu  ruppokcumom wmemu  (I1),
B3aMMO/ICHICTBUE KpaxMaJlia C HOJIOM), U3Y4YEeHHE CBOMCTB PacTBOpa YKCYCHOM KHCIIOTBI

Camocmosmenvuas paboma « Pewenue 3a0ay no memey 2
Pa3jies 6. A3oTconep:kaniue opranudecKue coeTuHeHust 2
Tema 6.1. Conep:xanue yaedOHOro MaTepuajia 2 OK 01
AMHHBI. AMMHBI: METUJIAMUH — MPOCTEHIIUN TMpeACcTaBUTEIh aMUHOB: COCTaB, XMMHUUYECKOE CTPOEHUE, OK 02
AMUHOKHCIIOTHI. ¢bu3nyecKue 1 XUMUYECKHUE CBOICTBA, HAXOXKACHHUE B IPUPOIE. OK 04
benku AMMHOKHCIIOTBI Kak aM(OTepHble OpraHuyeckue coequHeHus. dusnueckue U XUMUUYECKUE

CBOMCTBa aMUHOKHUCJIOT (Ha MpuMepe IiMIMHA). buonoruueckoe 3HadeHHE aMUHOKHUCIOT. 1

Ilentuner.

benku kak mpupomHsie monuMmepsl. [lepBuyHas, BTOpHYHAS W TPETUYHAs CTPYKTypa OEIKOB.

XUMHYECKHE CBOMCTBA OCIIKOB: THIPOJIH3, TEHATYpaIlHsl, KAUeCTBEHHBIC PEAKIIUU HA OCIKH

IIpakTH4eckne 3aHATUHS

[IpakTueckas padora Nel(. «CBoiicTBa a30TOCOAEPKAIINX OPraHUYECKUX COEIUHEHUI».

dusnyeckue M XUMHYECKHE CBOWCTBAa aMHUHOB (peakUMM C KHCIOTAMM U TOPEHMs) U 1

aMUHOKHCIIOT (Ha mpuMepe riuinuHa). Habmonenue u onrcanve AeMOHCTPALMOHHBIX OMBITOB!

JieHaTypalus OeJIKOB MPHU HATPEBAHUH, IIBETHBIE PEAKIIH OEIKOB

Camocmosimenvrnas paboma « Pewenue 3a0au no memey 1
Pa3nen 7. BbicokoMoOJIEKYJISIPHBIE COeTNHEHHS 1
Tema 7.1. Copep:kanue y4eOHOTro MaTepuajia OK 01
[Tnactmacchl. IIpakTHYecKue 3aHATHUS OK 02
Kayuyku. Bonokna [Mpaktnueckas padora Nell. «CuHTe3, aHanmuM3 M KIacCHU(PHUKAIUS BBICOKOMOJIEKYISIPHBIX 1 OK 04

COEIUHEHUI»
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OcCHOBHBIE TOHATUA XUMHUU BBICOKOMOJIEKYJSPHBIX COCIMHEHUH: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEelHss MoyeKkyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN — MOJUMEPHU3aLIUsl U TIOJTMKOHICHCAIIHS.
O3znakomiieHHe ¢ 00paslamMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB:
MJIACTMACCHI (TTOJMATHIICH, TTOJUITPONUIICH, TOJUBUHIIIXJIOPHI, TTOJTUCTUPON); HATYPaIbHBINA U
CHHTETUYECKHE Kaydykd (OyTaJueHOBBIH, XIJIOPOMPEHOBBIH W HW3OMPEHOBBIA); BOJIOKHA
(HaTypanbHbIe (XJIONOK, IEPCTh, INEIK), MCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETUYECKHE (KalpOH U JIABCaH)

CamocmosmenvHas pa60ma «Pewenue 3a0au no memey

IpodeccHoHAILHO OPHEHTHPOBAHHOE COIepKaHUeE (Co/Iep:KaHNe TPHKJIATHOTO MOTYJIsI)

Pa3znen 8. Xumus B 6]:[Ty H l'lpOI/I3B0)1CTBeHHOl7[ ACATCJIBHOCTH Y€JT0BCKA

N

Tema 8.1.

XUMHUYECKHE
TEXHOJIOTHH

B IIOBCEIHEBHOMN
u  1npodeccruoHalbHOM
JeATCILHOCTH YEI0BEKa

Cojep:kaHue y4e0HOT0 MaTepuaia

[TpaBuiia AKOJIOTHYECKHU 11€1€CO00Pa3HOro MOBEAEHUS B OBITY M TPYNOBOH N€ATEIbHOCTH B
LENIX COXPAaHCHHsSI CBOEro 3JI0POBbS W OKPYKAIOIICH NPHUPOAHONW CpeAbl, OMaCHOCTb
BO3JICHCTBHS Ha JKMBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTICIBHBIX  KJACCOB
(YriieBogopoasl, CIUPTHL, (DEHOJBI, XJIOPOPraHUYECKHE ITPOM3BOJHBIC, aJBJICTUABI U Ap.),
MOKa3aTelb MPEAEIbHO JOMYCTUMON KOHIIEHTPAIMU U €r0 UCIIOJIb30BaHUE .

Ponp xumMum B obOecrieueHHH 3KOJIOTMYECKON, DHEPreTHYECKON W MHINEeBOM 0e30MmacHOCTH,
pPa3BUTHH  MEAMIMHBI, CO3JaHMM HOBBIX MaTepuanoB (B 3aBUCMMOCTH OT BHJA
npodeccuoHaNbHOM AesTeIbHOCTH ), HOBBIX HICTOYHUKOB YHEPTUH (2JIbTEPHATUBHBIC HCTOUHUKHU
sHeprun). [loHsATHE O HAayYHBIX METOAAaX MO3HAHMUS BEIIECTB W XUMHUECKHUX pPEaAKIUH.
[TpencraBnenus 00 OOMIMX HAYYHBIX MPUHIMIAX MPOMBIIIJICHHOTO MOMYYeHUs Ba)KHEHIINX
BEIECTB (Ha MpUMeEpax MPOU3BOICTBA AMMHUAKA, CEPHOM KM CIIOThI, METAHONA).

XuMUsS M 3J0pOBhE 4YEJOBEKa: IpaBuja OE30MacHOr0 WCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MIpernapaToB, OBITOBON XMMHH B IIOBCETHEBHOW JKU3HU

0,5

HpaKanecxue 3AHATHSA

[Ipaktnueckas padora Nel2. «I[IpuMeHeHHME XMMHYECKHX BEIIECTB M TEXHOJOTHH C Y4eTOM
Oyayuiei mpodeccuoHAIBHON NEATETbHOCTHY.

Pemenne keiic-3alad 1o TeMaM: MHUIIEBBIE MPOJYKTHI, OCHOBHI PAlMOHAIBLHOTO TMHUTAHUSA,
BOXHEUIIIME CTPOUTEIbHBIE ¥ KOHCTPYKIIMOHHBIE MATEPHUAJIbI, CEIbCKOXO3SIMCTBEHHOE
MPOU3BOACTBO, KPACKH, CTEKJIO, KEepamMHKa, MaTepHasbl JJIS DJIEKTPOHHUKH, HaHOMAaTEPHAIIbI,
TEKCTUJIbHBIC BOJIOKHA, WCTOYHHMKH DHEPrUH, OPraHMYEeCKHE WM MHUHEpajbHBIC YIOOpEHHS,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, ObITOBAs XUMHs, MaTepUabl U3 UCKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

1,5

OK 01
OK 02
OK 04
OK 07
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3amuTa: IIpencraBieHue pe3ynbTaTOB pelIeHHS Kelic-3a1ady B GopMe MHHH-TOKIana
(momyckaercst UCIOJb30BaHUE rpaUUeCKUX U MPE3eH TAIMOHHBIX MaTEPHUAJIOB)

ITpome:kyTouHas aTTecTanus o AucHUIUIHMHE (quddepeHIpoBaHHBIN 3a4eT) 2 ceMecTp

Bcero

36
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3. YCJIIOBUSA PEAJIMBAIIMA YYEBHOI'O ITPE/IMETA
3.1. lnst peanu3anvu NporpaMMbl y4eOHOr 0 mpeaMeTa nmpeaycMoTpeHbl

cJeayromue CnenuajJdbHbIC ITIOMCIIICHUSA

Kabuner «EcTeCTBEHHBIX TUCIHUILIMHY, OCHAIIICHHBIN
- 000pyIOBaHUEM:

paboune MecTa 1o KOJIMYECTBY CTY/ICHTOB,

pabodee MECTO Mperno1aBaTelis.

- TEXHUYECKUMHU CPEJCTBAMH OO0 YICHUS:
UH()OPMaIIMOHHO-KOMM YHUKAIIUOHHBIE;
ayJIMOBH3yaJIbHBIE.

Cnenunajn3upoBaHHasi MeGeJsIb U CHCTEeMbl XpaAHEHHUS

1 | Cron mabopaTopHEIi 1eMOHCTPAIIMOHHBIN (C 3aIUTHBIM, XAMOCTOMKUM U TEPMOCTOHKUM
MOKPBITUEM, PAKOBUHOM, TOJABOJIKON U OTBEIEHUEM BOJbI, CAHTEXHUKOM,
AIIEKTPUYECKUMH PO3ETKaMH, aBTOMAaTaMH aBaPHITHOT' O OTKJIIOUEHHUS TOKA)

2 | Cron maGopaTOpHBIN JEMOHCTPAIMOHHBIN C HAJICTPOUKOM (C 3alIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKHM MOKPBITHEM)

3 | Cton yueHHUECKH 71a00paTOPHBINA, PEryIUPYEMBINA 10 BBICOTE (C 3aIIUTHEIM,
XUMOCTOHKHUM U TEPMOCTOWKHUM MOKPBITHEM, PAKOBUHOW, OOPTUKOM IO HAPYKHOMY
Kparo, MOJABOJIKON M OTBEACHUEM BOJIbI, U CAHTEXHUKOH )/CTON y4EeHUYECKHH,
peryIupyeMblii o BeICOTE (IPHOOpETaeTCs TOIBKO MPH HATMYUU CIIEHUATbHOTO
71a00paTOPHOr0 OCTPOBHOIO CTOJA) (10 KOJAUUECMBY 00YUAIOWUXCS)

4 | CtyJ yUEHHUECKUH (10 Kouuecmasy 00y4aouuxcs)

5 | Oruerymmurenb

6 | Jocka kinaccHasi/PenbcoBasi cucTema ¢ KJIaCCHOM M MHTEPAKTUBHOM JOCKOM
(mporpaMMHOE oOecriedeHue, MPOEKTOP, KPEIJICHUsI B KOMILIEKTE )/HHTEPAKTHBHON
naHelnpko (IporpaMMHOe o0ecredeHrne B KOMIUICKTE)

7 | Crox ¢ simMKaMH JUIsl XpaHEHUs/TyMOo# (pabouee mecmo npenodasamensi)

8 | Kpecno oducnoe (pabouee mecmo npenooasamens)

9 | Jocka npoOkoBasi/Jlocka MarHUTHO-MapKepHasi

10 | Cucrema (yCTpoOiCTBO) 715l 3aTEMHEHHSI OKOH

11 | Illxad BHITSHKHON MaHOPAMHBIN

12 | Illxad ans xpaHeHus: ydeOHbIX TOcoOUi

13 | AnTeuka yHuBepcallbHas JJIsl OKa3aHUs EPBOl MEAUIIMHCKON MOMOIIU

TexHn4ueckue cpeacTsa

1 | MHOrogyHKIMOHAIbHOE YCTPOHCTBO/IIPUHTED

2 | HTepakTHBHBII MPOrpaMMHO-ANIAPATHRIA KOMILIEKC MOOUITBHBIN UITH CTaI[HOHAPHBIN
(mporpamMMHOe oOecrieueHue, IpoeKTop, KpenjeHrne B KomiekTe)/PenbcoBas cucrema ¢
KJIACCHOM M MHTEPAKTUBHOM JTOCKOH (TTpOrpaMMHOE 0OecTieueHue, MPOEKTOP, KPEIrIeHne
B KOMILJIEKTE)/MHTEPAKTUBHON NaHeNbto (IporpaMMHoe obecriedeHre B KOMIUIEKTE)

3 | IlepconanbHBIN KOMIBIOTED C Mepudepreii/HoyTOyK (JIMIIEH3UOHHOE TPOT paMMHOE
obecrniedeHue, 00pa3oBaTeIbHBIN KOHTEHT U CHCTEMA 3alUThl OT BPEIOHOCHON
uHpopmaIuu, mporpaMMHoe o0ecrieueHne s UG POoBOH J1TabopaToOpuH, ¢
BO3MOKHOCTBIO OHJIAIH-0MpOCca)

DJIeKTPOHHBIE CPeACTBA 00yUeHH s

1 | DnekrponHble cpenctBa oOydenus/MHTepakTuBHBIE TOco0us/OHaH -KypCHI (o
paszoenam paboueil nPOCPaAMMbL)

JeMOHCTpPallMOHHBIE Y4eOHO-HATJISIIHbIE MI0CO0HS

1 | CnoBapu, CIpaBOYHUKH, SHIUKIIONEIUS (10 XUMUUECKUM HAYKAM)

2 | KoMmiekT nopTpeToB BEIMKUX XUMHUKOB
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3

ITocoOus HArAMHON PKCIO3ULIUU

4

[Tepuoaunyeckas cucrema xuMmuueckux sneMmeHToB /.M. Menjeneesa

Crnenuaan3upoBaHHasi MeOeslb U CHCTEeMbl XPaHEeHHUs /151 XUMHYECKOii J1abopaTopum

1

JlaGopaTopHBIil OCTPOBHOM CTON (IBYXCTOPOHHHH, C 3aIIIUTHBIM, XUMOCTOMKHM U
TEPMOCTOMKHUM MOKPBITUEM, HAJICTOJIBEM, C TIOJICBETKON M DJIEKTPUUECKUMH PO3ETKAMH,
MOJIBOJIKOM M OTBEAEHUEM BOJIbl, 1 CAHTEXHUKOM )

Cryn n1abopaTOpHBIN, PETYIUPYEMbIH MO BHICOTE

Cron mabopaTOpHBII 1EMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XHMOCTOUKUM U TEPMOCTONKUAM
MOKPBITUEM, PAKOBUHOM, MTOABOJAKON U OTBEICHUEM BOJIbl, CAHTEXHUKOM,
AJIEKTPUYE€CKUMU PO3ETKAaMHU, aBTOMAaTaMU aBapUIHOT O OTKIIOYEHUS TOKA)

Cron mabopaTopHBIN TEMOHCTPAIMOHHBIN C HAJICTPOMKOM (C 3aIIUTHBIM, XUMOCTONKUM H
TEPMOCTOMKHUM MOKPBITHEM)

ol

Cto1 ¢ AmuKaMu ISl XpaHeHHst/ TyMOoit

(o3}

Kpecno opuchoe

\'

OruerymmTenb

JeMoHcTpaliMOHHOE 000PY10BAHHE M IPUOOPHI /151 KAOUHETa U JIadopaTOpPHHU

Beckl anektponnsie ¢ USB-nepexognukom

CTOJMK OabEMHBINA

IenTpudyra neMoHCTpaMOHHAS

IIITaTUB 1€EMOHCTpaLMOHHBIN

ArmapaT JJIA TPOBCACHUA XUMHWYCCKHUX peaKuHﬁ

Annapat Kunna

OBAMOMETP

['openka yHuBepcanbHast

OO N[OOI WIN -

[Tpubop 11 MITFOCTPALIMK 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIIUN OT YCIOBUI
OKPYXaoIIeH cpesibl

10 | HaGop niist 37eKTpou3a 1eMOHCTPAIMOHHBIN

11 | TTpu6op 1151 ONBITOB MO XUMHUHU C JIEKTPUUECKUM TOKOM (J1aOOpaTOPHBIiL)

12 | TIpubop 115 OKMCIICHHsI CIUPTA HaJ MEIHBIM KaTaJIu3aTOPOM

13 | TIpubop 11st TOTy9ICHHS TAIONI0ATKAHOB JE€MOHCTPAIIHOHHBIN

14 | TIpubop 1151 HONy4EeHUs paCTBOPUMBIX BEILIECTB B TBEPJIOM BHJIE

15 | YcranoBka 1 GUIBTPOBAHUS M1O]1 BAKYYMOM

16 | [Tpubop aJsist onpeaeneHus: CocTaBa BO3ayxa

17 | Tazoananu3aTop KMCIOPOAa U TOKCHYHBIX ra30B ¢ HU(POBON MHAMKAIMEH MTOKazaTenen

18 | TTpubop 1151 HIUTIOCTPAIIMH 3aKOHA COXPaHEHHsI MAaCChl BEIIECTB

19 | Ycranoska JJIA TICPEIrOHKKU BEHICCTB

20 | bapometp-anepoun

21 | HaGop aJist u3y4deHusi BOTOPOIHON SHEPTeTUKU

22 | pH-Metpsl (Oonoanumenvroe eapuamusnoe obopyodosanue)

JIabopaTopHO-TEXHOJIOTHYECKOe 000PY/I0BaHHKeE Jisi KAOMHETA U J1a0opaTopuu

[TpuGop nist mosTyyeHus rajJou0aIKaHOB U CIOKHBIX 2(QHPOB J1a00paTOPHBIN

Konbonarpesareinb

DNEeKTPOIINTKA

bans komOuHMpOBaHHAs TaOOpaTOPHAs

Becur JJI ChIITYYUX MaTEPHUAJIOB

[TpuGop i moJTyyeHus ra3oB

CrniuproBka gabopatopHas

MarsuTHas Meniajka

OO NI WIN -

Mukpockon UG PoOBOi ¢ pyKOBOACTBOM MOJIB30BATENSI U TOCOOMEM ISl YIAIIUXCS

(BN
o

Halop 115t 4uCTKU ONTHUKH
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11 | HaGop mocybl 1151 PEaKTHBOB

12 | Habop mocyabl ¥ NPUHAIICKHOCTEH M1 pabO0ThI C MAJIBIMU KOJIMYECTBAMU BEIICCTB

13 | HaGop npuHauiexHoCTeN 1715 MOHTaXa MPOCTEHINX NpUOOPOB 110 XUMUHU

14 | HabGop mocyasl 1 TPUHAJISKHOCTEN U3 TporuiieHa (MUKPOIadopaTopus)

JlabopaTopHasi XMMHUYeCKasi MOCY/AA JJIsA KaOUHeTAa U J1adopaTopun

KoMIeKT Koo IeMOHCTPaIIMOHHBIX

Ha6op mpoOok pe3nHOBBIX

ITepexon cTEeKJISTHHBIN

[Ipobupka Bropia

[Tpobupka AByXKOJEHHAS

COC}II/IHI/ITCJ'II) CTCKJIIHHBIN

3aXuM BUHTOBOU

3axxum Mopa

OO |INOO O WIN| -

[Inanr cMIMKOHOBBIN

[EEN
o

KommiekT cTekIssHHON ocyAbl Ha NUIM(axX JeMOHCTPALMOHHbBIN

-
[N

Jlosupyroiiee ycTporicTBO (MEXaHHUECKOE)

[EEN
N

Komrmnekt nznenuii u3 kepamuku, hapdopa u dasaca

[EEN
w

KomriekT noxkek dhaphopoBbIx

[EEN
SN

Kommekt MCPHBIX K070 Majoro oorema

=
(S]]

KommiekT MepHBIX K0JIO

=
(2]

Komrrext MCPHBIX HUJIMHAPOB IJIACTUKOBBIX

[
~

Komrrext MCPHBIX HUJIMHAPOB CTCKIIAHHBIX

=
oo

Kommnekt BOPOHOK CTCKJIAHHBIX

(SN
(o]

KommiexkT numerok

N
o

KoMIIIeKT cTakaHOB MIACTUKOBBIX/CTEKITHHBIX

N
[

KoMIIIeKT cTakaHOB XUMUYECKHX MCPHBIX

N
N

KomriekT ctakaHIuKOB JJIA B3BCIIMBAaHUA

N
w

Kommnekt CTYIIOK C INECTUKaMU

N
NS

Habop mmareneit

N
o1

HaGop nuH1eToB

N
(op}

Ha6op yvamek [Terpu

N
~

TpyOka cTekJITHHAS

N
(o0}

OKcukaTop

N
[{e]

Yama kpucraJumm3aioHHas

w
o

[umne! TUT€BHBIE

w
[

bropetka

w
N

ITpobupka

w
w

banka o] pCaKTHUBEI IMOJIMOTUIICHOBAS

w
S

banka 1oy peakTHBBI CTEKIISIHHASI U3 TEMHOI'O CTEKJIA C MPUTEPTOM MpoOKoit

w
a1

HaGop CKJIIHOK [71 pacTBOPOB PEaKTHBOB

w
(ep]

[Tasouka crekisiHHAA

w
~

[lITaTuB a5 mpoOUpok

w
(e}

KommiekT cpencts i1 MHAMBUYaTIbHOM 3aIUThI

w
©

Kommiiekt TepmoMeTpoB

SN
o

CYH_II/IJ'IBHa}I IMMaHCJIb OJI ITOCY bl

N
[NEN

@unbTpoBanbHas Oymara/GuUibTpsl OyMaxHbIE (00nOIHUMENbHOE 8APUATIUBHOE
obopyoosanue)

Mopenu (00beMHBIE H IVIOCKHE), HATYPAJbHbIC 00bEeKThI (KOJICKIINH, XMMHYECKHE
PeaKTUBBI) VI KaOUHeTa U JIadopaToOpuu

1 ‘ Komrtext MO)ICJ'IGfI KPpUCTAJUIMYCCKUX PCUHICTOK
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Mogenb MoeKyJbl Oeka
Habop a1 MoemupoBaHus CTPOSHHSI HEOPTaHUYECKHUX BEIIECTB
Ha6op a1 MozenupoBaHus CTPOSHHsI OPraHUYEeCKUX BEIECTB
Habop a1 MoieTupoBaHusl CTPOSHUSI aTOMOB U MOJIEKYJI
Habop a1 MoielupoBaHus 3JIEKTPOHHOTO CTPOEHHUSI aTOMOB
KommiekT kosmekui
KoMrmiekT XuMHYeCKUX PeaKTHBOB

Ob6opynoBanue J1a0OPAHTCKOM KAOMHETA XUMUM
Cron ¢ sImMKaMHu JUIs XpaHeHuUs/TyMO ot
Kpecino opuchoe
Cron mabopaTOpHBII MOCUHBIN
CymmuibHasl maHenb JJIs OCY/ bl
[lIxad mis xpaHeHus: yaeOHbIX TOCOOUH
kad mis xpaHEHUST XUMHUYECKUX PEAKTHBOB
Mkad p1s xpaHeHus 1ab0paTOpHOM MOCY b/ IPHOOPOB
[IIkad BBITSKHON
JlaGopaHTCcKuii CTON
Cryn nabopaTOpHBIH, PETYIUPYEMbIH MO BHICOTE
DJIeKTPUYECKUI aKBaTUCTHILISTOD
[lIkad cymmibHbBIN
Pe3nHOBBIE TEpUATKH
KommiekT epuieit 111 MpIThsl 1a00PaTOPHOM MOCY 1B

O INOOOTBWIN

OO |NOOTBW N

[EEN
o

[2Y
-

=
N

=
w

[N
SN

3.2. UapopmanmonHoe odecnevyeHne peajn3aiuu nNporpaMmmbl

3.2.1. OcHOBHBIE HCTOYHUKH
3.2.1.1. OcHOBHBIC IEYaTHBIC U3TAHUS

1.I'a6puensa O. C., OctpoymoB U. I'., CnagkoB C. A. u ap. Xumus. 10 xmacc.
bazoseiii yposens/ O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnankoB. — 5-¢
u3JIaHue, cTepeoTuriHoe — MockBa : AkuuoHepHOe oOmiecTBo "M3marenbcTBo
"IIpocBemenne"”. — 128 c. - 2022r.

2.T'abpuensa O. C., OctpoymoB U. I'., CnagkoB C. A. u ap. Xumus. 11 xmacc.
bazossiii ypoBens/ O. C. I'abpuensin, U. I'. Octpoymos, C. A. CnankoB. — 5-¢
U3JaHue, CTepeoTuriHoe — MockBa : AKIMOHEpHOE 001mecTBO "M3aarenscTBo
"IIpocBemenne”. — 128 c.

3.2.2 DNeKTpOHHBIE PECYPCHI

1. I'abpuensa O. C., OctpoymoB W. I'., CnagkoB C. A. u ap. Xumus. 10 kmnacc.
bazoseiii ypoBens/ O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnankoB. — 5-¢
u3JlaHue, CTepeoTurnHoe — MockBa : AkuuoHepHoe oOmiecTBo "M3marenbcTBo

"IIpocBemenne". — 128 c. - 2022r. — ISBN 978-5-534-11719-6. — Tekcr :
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anekTpoHHBIM // I'pynnma xommanuiét «IIpocBemenuey» [caiit]. — URL:

https://catalog.prosv.ru/item/34579

2. T'abpuensu O. C., OctpoymoB U. I'., Cnankos C. A. u ap. Xumus. 11 kmacc.
bazoseiit yposens/ O. C. IN'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 5-¢

u3Jlanue, crepeotunHoe — MockBa : AkiuoHepHoe o0miecTBo "M3naTenbcTBO
"IIpocBemenne”". — 128 c. - 2022r. — ISBN 978-5-534-11719-6. — Texkcr :
anekTpoHHbli // I'pynma xommanuit  «lIpocBemenue» [caiit]. — URL:

https://catalog.prosv.ru/item/34576

3. Jleonoga, I'. I'. Xumus : yueonoe mocooue nist CIIO /T'. T'. JleonoBa. — 2-¢ usn.,
crep. — Cankr-IletepOypr : Jlans, 2024. — 208 ¢. — ISBN 978-5-507-47750-0. —
Tekct : anexTponHslii // Jladbk : 3nekTpoHHO-OMOMMoTeyHas cucrema. — URL:

https://e.lanbook.com/book/414731.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUA
OBIHIEOBPA3OBATEJIBHOI'O ITPEJIMETA

KoHTpOJIb W OLlEHKa pe3ylbTaTOB OCBOCHHsS 00IIe00pa30BaTEIBHOTO

mpeaMeTa paCKpbIBAOTCA 4CPC3 TUCHUINIMHAPHBIC PE3YJIbTAThI, HAIIPABJICHHBLIC Ha

dbopmupoBaHue 00IKUX U MPOPECCUOHATLHBIX KOMIIETCHIINH 0 pa3jiesiaM U TeMaM

coJiepKaHus y4eOHOTO MaTepurara.

Oo6mas/mpodeccnoHaibHast

Tun oneHoYHBIX

Pazgea/Tema .
KOMIIETEeHIIUsI MeponpUATHIA
OK 01. Beibupats criocods! pereHus Tema 1.1-1.7
3a/1a4 mpodeccuoHaIbHON NeSITeIbHOCTH Tema 2.1,2.2
MPUMEHUTENBHO K pa3InyHbIM KoHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 YcerHbIl onpoc
Tema 5.1-5.4 Pemenue pacu€THbix 3a1a4
Tema 6.1 Ha0mronenue 3a xoqoMm
Tema 7.1 BBITIOJIHEHUS TPAKTUKO-
Tewma 8.1 OpPUEHTUPOBAHHBIX 3aJaHUN
OK 02. Ucnionp30BaTh COBpEMEHHBIE Tema 1.2,1.4, [IpencraBienue
CpE/ICTBA MMOMCKA, aHaIu3a 1 1.6,1.7 pe3yJIbTaToB
UHTEpIpEeTaluk HHPOPMAIIUU, U Tema 2.1,2.2 MPAKTHYECKUX U
UH(GOPMAITMOHHBIE TEXHOJIOTUU IS Tema 4.1,4.2 71a00paTOpHBIX padoT
BBITNOJIHEHUS 33]1a4 TPoQecCcr OHAIbHON Tema 5.2-5.4 [IpoBenenre XuMUYECKOro
NEeATEIbHOCTH Tema 6.1 SKCIIEpUMEHTA
Tema 7.1 BrinonHenune
Tewma 8.1 KOHTPOJIBbHBIX
OK 04. Tema 1.7 paboT 1o
D¢ddexTrBHO B3aMMOCHCTBOBATH U Tema 2.1, 2.2 paszcjiaM T CIUITINHBI
paboTaTh B KOILIEKTHBE M KOMaH/Ie Tema 4.1,4.2 OneHka caMOCTOSITEIbHO
Tema 5.2-5.4 BBINOJIHEHHBIX 3aJaHUHU
Tema 6.1 3ammra penieHus Kenc-
Tema 7.1 3aja4 (¢ yueToMm Oyayuieut
Tema 8.1 npodeccruoHanbH oM
OK 07. ConeiicTBOBaTh COXpaHEHUIO Tema 1.7 NeSITeTbHOCTH )
OKPYXaroIIeu Cpebl, Tema 5.1 Brinonnenue 3aganuii
pecypcocOepexeHnI0, IPUMEHTh 3HaHust | Tema 8.1 IIPOMEKYTOUHON

00 U3MEHEHUH KJIrnMarta, MpUuHIUIIbL
OepeKIIMBOro NMPOU3BOJICTBA, dPPEKTUBHO
JICWCTBOBATh B UpPE3BBIYAHBIX CUTyaLUsAX

aTTecTanuu (3a4era)
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