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1.MACIIOPT PABOYE# TPOT'PAMMBbI YYEBHOWM JTUCITUILTAHBI
OV/IB. 09 XUMMUS

1.1. O6s1acTh npuMeHeHus1 padoveil IPOrpaMmbl

Pabouass mporpamma o00111€00pa30BaTENbHON YYEOHOW AMCHMIUIMHBI (Janee y4eOHON
TUCITUTUINHBI) SIBJISIETCS. YacThiO pabouei oOpa3oBaTenpHOU mporpammel (ganee - OIT) mo
CHEIHATBHOCTA CpPeAHero MpodecCHOHaIbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro
00pa3oBaHUsI C MOTYYCHUEM CPEIHETO 00IIET0 00pa30BaHUAI.

[Tpoduns npodeccrnoHanbHOTO 00pa30BaAHUS TEXHOIOTHUSCKHI.

1.2. MecTo y4yeOoHo# aucuumiiudbl B cTpykType OIl Ha 6a3e 0CHOBHOT0 00111er0
oOpa3zoBaHusi

VYuebnas nucuumumHa OY 1B, 09 XuMust npuHaUICKHUT K MUKITY 00111e00pa3oBaTeIbHbIC
y4eOHbIC TUCIMIUIMHBI (0OIIHME U TI0 BBIOOPY) Oa30BHIE.

1.3. leau u 3apa4n y4eOHON JUCHMILUIMHBI — TPEOOBAaHUA K Pe3yJIbTATAM OCBOCHUS

Y4eOHOM QU CIMIIMHBI

Conepkanue TMporpaMMbl  y4EOHOM MUCHUIUIMHBI «XHUMUS» HAIpPaBICHO Ha
JTOCTHKECHUE CIICTYIONIUX LeJIei:
- (hpopmupoBanue y 00ydaronuxcsi YMEHHs OLIEHUBATh 3HAYMMOCTh XUMUYECKOT0 3HAHUS
JUTSL KQXK/I0TO YEJIOBEKa;
- (hoopMUpOBaHKE Y O0YUYAIOIIUXCS LIEJIOCTHOTO MPEJICTABICHUSI O MUPE U POJU XUMUU B
CO3/IaHUU COBPEMEHHOM €CTECTBEHHO - HAyYHOM KapTUHBI MHUpa; YMEHHUS OOBICHATH
OOBEKTHl M TMPOLECCHl OKPYKAIOIIEH JAEHCTBUTEIBHOCTU: MPUPOAHOM, COLMAIBHOM,
KYJIbTYPHOU, TEXHUYECKOM CPEbl, — HUCIOJb3YS I 3TOI0 XUMUYECKUE 3HAHMS,
- pa3BUTHE Yy 00YYAIONMIUXCSl YMEHUH pa3innuath (PaKThl U OIEHKH, CPABHUBATH OLICHOYHBIC
BBIBO/IbI, BUJETh MX CBSI3b C KPUTEPHUSIMHU OLICHOK M CBSI3b KPUTEPUEB C ONPEIEICHHOU
CUCTEMOM IIEeHHOCTEH, (hOPMYITUPOBATh K 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIUIO;
- npuoOpeTreHrne OOy4aroUIMMHUCS ONbITa PAa3HOOOpPA3HOW IEeATEIbHOCTH, IMO3HAHUS H
CaMOMNO3HAHUS; KIIIOUEBBIX HABBIKOB, MMEIOUIMX YHUBEPCAJIbHOE 3HAYECHHE IS
pPa3IMYHBIX BUIOB JIE€ATEILHOCTH (HABBIKOB pEUICHUS NpoOJieM, MPUHATUS PEIICHUH,
MOMCKA, aHaJI13a U 00pabOTKU UH(POPMALIMH, KOMMYHUKATUBHBIX HaBbIKOB, HABBIKOB
MU3MEPEHUI, COTPYIHUYECTBA, O€30MacHOr0 OOpalleHusl C BEIIECTBAMHU B IOBCEIHEBHOU
KU3HU).
OcBoeHue coaepkaHusg y4eOHOM ITUCHUIUIMHBI «XUMHUS» 00€CTeUUBAeT JIOCTHKEHUE
CTYJIEHTaMH CJIEAYIOIINX Pe3yJIbTaTOB:
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* IUYHOCMHbBIX:
- YyBCTBO FOPJOCTH U YBAKEHHSI K HCTOPUH U JTOCTHKEHUSIM OTEYECTBEHHON XUMHYECKOU
HAyKU;
- XUMHUYECKH T'PaMOTHOE TOBEJIEHUE B MPO(PECCHOHANBHON ACSITEIbHOCTH U B OBITY MPHU
oOpalieHu ¢ XUMHYECKMMHU BELIECTBAMU, MaTepuaiaMu M MpOLEcCaMu; TOTOBHOCTh K
OPOJOJDKEHUI0O  O0pa3oBaHMs M MOBbIIIEHUS  KBadUUKAMKM B HM30paHHOMN
npodeccuOHanbHON NESITENIbHOCTY W OOBEKTHMBHOE OCO3HAHHUE POJIM XUMHUYECKUX
KOMIIETCHIIMM B 3TOM;



- YMEHHUE UCIOJIb30BaTh JOCTHKEHUSI COBPEMEHHOM XMMHYECKONW HAYKH M XUMHYECKUX
TEXHOJIOTUN JISI TIOBBIIICHHS] COOCTBEHHOTO WHTEIUICKTYaJIbHOTO Pa3BUTHS B BEIOpAHHOMN
PO eCCUOHATILHOM ESITEIbHOCTH;

* MemanpeomMemHuix:

- HCHOJIb30BAHHME PA3JIUYHBIX BHUAOB IIO3HABATEIBHOM JEATEIBHOCTH WM OCHOBHBIX
MHTEJUIEKTYaJbHBIX ONepaluil (MOCTaHOBKU 3aAaud, (OpMyIUpOBaHUS THUIOTE3, aHAIM3a
U CHUHTE3a, CpaBHEHHs, OOOOIIEHMS, CHUCTEMAaTU3allMi, BBISBICHUS PUYUHHO-
CJIEICTBEHHBIX CBSI3€M, MOMCKAa aHAJIOroB, (OPMYJIMPOBAHUS BBIBOJOB) JUIsl PEHICHUS
MOCTABJICHHOW 3a7aud, TPUMEHEHHE OCHOBHBIX METOJIOB TMO3HaHUS (HAOJIOACHMS,
HAyYHOTO JKCIEPUMEHTA) JUISl M3YUYEHUS PA3IMYHBIX CTOPOH XHMHUYECKHX OOBEKTOB U
MIPOIIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCA B TTPO(ECCHOHATIEHOM
chepe;

- WCIIOJIb30BAHWE PA3IMYHBIX HWCTOYHHKOB JJISI TIOJYYCHHS] XUMUYECKOW WHGOpPMAIINH,
YMEHHE OILICHUTh €€ JOCTOBEPHOCTh IS JIOCTMIXKEHHSI XOpPOIIMX pPE3yJIbTaTOB B
npodeccruonansHoM chepe;

* NPeOMEemHbIX:

- c(hOpPMUPOBAHHOCTD MPEACTABICHUN O MECTE XMMHUHM B COBPEMEHHOW HAyYHOU KapTUHE
MUpa; TOHUMAaHUE POJU XUMHUU B (POPMUPOBAHUU Kpyrozopa U (QYHKIIHMOHAIHLHOU
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHHS IPAKTUYECKUX 3a]1ay;

- BJAQJCHUE OCHOBOIIOJATAIOIIMMH XHUMUYECKHUMU MOHATHSIMU, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMM;  YBEPEHHOE  IOJIb30BAHUE XHWMHYECKOW TEPMUHOJOTHEH U
CHUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMHU METOJIaMH HAyYHOrO TMO3HAHWS, HCIOJIB3YEMBIMH B XHMUHU:
HaOJI0JICHUEM, OTIMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; yMEHHE 00padaThIBaTh,
OOBSICHATH PpE3yJIbTaThl MPOBEACHHBIX OINBITOB M JENaThb BBIBOJBI; TOTOBHOCTh U
CIIOCOOHOCTH MPUMEHSATHh METO/Ibl TO3HAHUS TIPU PEIICHUU MPAKTUUYECKUX 3a/1a4;

- ¢OpMUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHbBIC OLEHKU W MPOU3BOJAUTH PACUEThI
M0 XUMUYECKUM (HOpMYJiaM U ypaBHEHUSIM;

- BJIAJICHUE TMpaBUJIaMU TEXHUKU O€30MaCHOCTH TPU MCIOJIB30BAHUM XUMHYECKUX
BELECTB;

- c(OpMHUPOBAHHOCTh COOCTBEHHOM TIO3WIIMA II0 OTHOIIEHUI0O K XHUMHYECKOU
uH(bOpMaIH, OTy4aeMO U3 Pa3HbIX HCTOYHUKOB.

1.4. Kosin4yecTBO 4acOB Ha OCBOEHHE MPOrpaMMbl y4eOHOM TMCIUIIMHBI:

O06wem obpa3oBaTenbHOI Harpy3Kku odydaromerocst — _ 57 4aca,

W3 HuX Harpy3ku AMCHMILUIMHBI BO B3aMMOJICHCTBHH C TIpernojaBareneM - _ 39 waca, B TOM YHUCIIE:
TeopeTndyeckoro ooyuenuss —_ 40  wyaca,

[IpakTrueckas mOArOTOBKA -

71a00paTOPHO-TIPAKTHUECKUX PabOT —  4acoB;

CaMOCTOSITeNTbHOU y4eOHOi paboThl oOydatomierocs — 18  gacos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM yueOHOM TMCIUILUIMHBI M BUAbI Y4eOHOH PadoThI

Bup yueOHoii padoThl

O0BeM yacoB

OO0muii 00bem 00pa3oBaTeIbHOM HATPY3KH 00y4YaIOLIerocst 57
CamocrosiTesibHas yueOHasi padoTa 00y4aronerocst -
Harpy3ska AucuuniuHbl BO B3aNMOeCTBHY € NpenojaBaTesieM 57
B TOM YHCIJIE:

TEOpEeTHIECKOe 00yUeHUE 39

IIpakTHdeckass HOArOTOBKA

Ja0opaTopHbIe 3aHATHS (€CITU IPEAYCMOTPEHO)

IIPaKTHYECKUE 3aHATHS (€CJIU MPETyCMOTPEHO)

KypcoBasi paboTa (ITpoeKT) (eciu mpeayCMOTPEHO)

KOHTpPOJIbHAs padoTa

CamocrosiTenbHas paboTa o0yuaroiierocs (BCero)
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B TOM 4YMCIJIC:

BHeaynuropHas caMocTosiTeNbHas padoTa:

3aIl0JIHEHNE TaOJIuL], COCTABJIEHNUE CXEM

— BBINOJHEHUE UHANBUAYAJIBHBIX 3a1aHU,

— peleHue 3a1ad,

— BBINOJHEHUE 3KCHEPUMEHTAIBHBIX 3aJaHU,

— paboTta C [ONOJHUTENBHON y4eOHOW M HAay4YHOW JHMTEepaTypou
(MoAroToBKa BBICTYIUIEHUW MO 3aJaHHBIM TeMaM, pedeparos, 3cce,

COOOIICHH C UCTIOIB30BaHNEM NMH(DPOPMAITMOHHBIX TEXHOJIOTHUH)

o A~ b DN D

Hrorosasi arrecranus B popme nudpepeHuPOBAHHOIO 3a4éTa




2.2. TemaTuuecKkuii NJIaH U CoAepP:KaHNe Y4eOHOH JUCITUINTIMHBI XUMUS

HanmenoBanne Conep:xxanue yue0HOIo MaTepuaJjia, 1a00paTopHbie M NPaAKTHYECKHEe PadoThI, O6be | Ypose
pa3zIesoB U TEM caMoCTOAITeIbHAsI pad0oTa 00y4ar0IIMXCcsi, KypcoBasi padoT (IIPOeKT) M Hb
4acoB | OCBOE
HUS
1 2 3 4
Bsenenue 1 ‘ HayuHble METOABI IO3HAHUS BEIECTB U XMMUYECKUX SIBICHUN 2 1
YACTD 1.
Oo6mas u
HEOpraHu4ecKas
XUMHUS
Paszpnen 1.1. 2
OcCHOBHBIE
NOHATUSA U
3aKOHBI XUMUU
Conepxanue yueOHOro MaTepuasia 2
Tema 1.1.1. 1 | OcHOBHBIC MOHSTHS U 3aKOHBI XUMUU 1
OcHOBHBIE
IOHATUS U [IpakTueckas moAroToBka -
3aKOHBI XUMUHU | B Tom uncie sabopaTopHbie paboTh -
[IpakTrueckue 3aHATUS -
KoHnTtposbHbIe paboThI -
CamocTosTenbHas paboTa 00y4aronuxcs: pelieHre 3aaad no oopasily, 3aroJHEeHHE TaOJIHLL,
COCTaBJICHHE CXeM, paboTa C IOMOJIHUTEILHON YI4eOHOW U HAyYHOH JIUTepaTypol (TTOJroTOBKa 1
BBICTYIUICHHH IO 33/IaHHBIM TeMaM, pedepaToB, 3cce, COOOIICHUN ¢ UCTIOIb30BaHUEM
UH(OPMAITMOHHBIX TEXHOJIOTHI)
Pa3zmen 1.2. 2
ITepuonuueckuii
3aKOH U
ITepuonnueckas

CHUCTCMa




XUMHYECKUX
anemeHToB [[. U.
Menneneesna.
CrtpoeHue atoma

Coneprxkanue yueOHOro Matepuaia

Tema 1.2.1. 1 \ Crtpoenue aroma u [lepronuueckuit 3axon 1. 1. Mengeneena
CrpoeHue atoma I
paKkTUYecKas MOJArOTOBKA
Mepro ;;Iq cckmii | /1200paTOpHEIC pabOTHI
3axon JI. U. [IpakTuueckue 3aHATUS
MenneneeBa KoHTposbHbIe paboTh
CamocTosiTenbHas paboTa 00yJaroOlMXCs: PelIeHUe 3a7ay, 3ar0JTHEHUE Ta0Iull, COCTaBICHUE
cxeMm, paboTa C JIONMOJIHUTEIHHOM Y4YeOHOW U HAyyHOM JuTeparypoil (IOATrOTOBKA
BBICTYIJICHUW 110 3aJlaHHBIM TeMmaM, pedeparoB, scce, COOOIICHUH C HCIOJIb30BAHUEM
MH(GOPMAITMOHHBIX TEXHOJIOTHI)
Paznen 1.3.
Ctpoenue
BEIECTBA
Coneprxanue yueOHOro Matrepuania
Tema 1.3.1. 1 | Xumuueckas cBsi3b
XuMH4yeckas [IpakTueckas moaAroToBka
CBA3b JlabopaTopHbie pabOThI
IIpakTrueckue 3aHsATUs
KonTponbsHbie paboThl
CamocTtosiTenbHas padoTa 00yJarouuxcs: 3aMoIHEeHUe Ta0Iull, COCTaBJIEHUE CXEM, pEIIeHUe
3amay, pabora C JOMOJTHUTCIBHOW Y4YeOHOW U HAy4YHOW JIMUTEepaTypoil (IMOATOTOBKA
BBICTYIUICHUH 10 3aJaHHBIM TeMmaM, pedepaToB, 3CCE, COOOIICHHWH C HCIIOIb30BaHUEM
UHGOPMAITMOHHBIX TEXHOJIOTHI)
Tema 1.3.2. Copepxanue yueOHOro MaTrepuasa
JlucriepcHele 1 | [ToHsiTue O TUCTIEPCHOM CHCTEME
CUCTEMBI [TpakTrueckast moaroToBKa

JlabopatopHbie pabOThI




[IpakTnueckas pabota

KoHTposibHbIE paboThl

CamocrosiTenbHas paboTa 00y4YaIOIKUXCs: BBINIOJHEHUE WHIUBUTYAIbHBIX 3aJJaHUIN 1
Paznen 1.4. 2
Bopa. PactBopsl.
DIIEKTPOJIUTHYEC
Kasi AUCCOIUAIUS
Tema 1.4.1. Coneprxanne yaeOHOTO MaTepuaia 2
DIIEKTPOIUTHAYEC
Kasi AUCCOIUAIIUS
1 | DnexTpoauTUYeCcKas JUCCOIHAIIIS
ITpakTyeckass H0ArOTOBKA -
JlaGopatopHbie pabOThI -
[IpakTrueckue 3aHsATHS -
KoHTpoJsibHbIE pabOTHI -
CamocTosTenbHass paboTa 0OyJaroOMUXCs: PEIICHUE 3a/1a4, 3al0JIHCHUE TaOJHI], COCTaBJICHUE 1
CXEM, BBITIOJIHEHHWE HKCIEPUMEHTAJIbHBIX 3aJaHui, padoTa C JOTMOJHUTEIHHOU y4eOHOU u
HAy4YHOW JIUTEepaTypoil (IMOATOTOBKA BBHICTYIICHWU TO 3aJlaHHBIM TemaM, pedepaToB, dcce,
COOOINICHHI C UCTIOIB30BaHNEM MH(DOPMAITMOHHBIX TEXHOJIOTHH)
Paznen 1.5. 12
Knaccuduxanus
HEOPTaHUYECKUX
COCIMHEHUHN U UX
CBOMCTBA
Tema 1.5.1. Conepxanue yueOHOro marepuaia 2
Kucmotermux |1 ‘ KuCoTh! Kak IeKTPOIUTHI, UX KIacCHU(UKAINS M0 PA3IUIHBIM TPU3HAKAM
CBONCTBA IIpakTH4ecKast HOArOTOBKA -
JlabopaTopnas pabota -
[IpakTrueckas pabora -
KoHTpoJsibHbIE pabOTHI -
CamocrosiTenbHas padoTa 00y4aroIMUXCs: BHINOJTHEHHE SKCIEPUMEHTAbHBIX 3aJaHHM 1




Tema 1.5.2. Coneprxanne yaeOHOTO MaTepuana
OcHoBaHwus, 1 | OcHOBaHUS KaK AJIEKTPOJIUTHI, UX KIacCU(PUKALMS N0 pa3InYHbIM Npu3HaKaM. OKCHJIbI
OKcUIbl M UX | [IpakTHyeckasi MOAroTOBKA
CBOKCTBa JIaGoparopHble pabOThI
[IpakTryeckas paborta
KoHTpoJibHbIE pabOTHI
CamocrosiTenpHast paboTa 00yJarOIMUXCs: BBITTOJIHCHUE WHIMBUTYAIBHBIX 3aJaHUN
Tema 1.5.3. Conepxanue yueOHOro marepuaia
Conu u ux 1 | Conu kak anexrponutsl. ['uapomns coeii
CBOMCTBA IIpakTrueckast mOAroTOBKa
JlaboparopHas pabota
[IpakTryeckas paborta
KoHTpoJibHbIE pabOTHI
CamocrosiTenbHas paboTa 00ydarmuxcs: padoTa ¢ JOMOJTHUTEIBHONU yUeOHON U HAyYHOM
JTUTEPATypoii (MOATOTOBKA BBICTYIUICHUH 10 33JJaHHBIM TeMaM, pedepaToB, 3cce, COOOIIEeHUN
C UCTIOJIb30BaHNEM MH(GOPMAIIMOHHBIX TEXHOJIOTHI)
Paznen 1.6.
XHUMUYECKUE
peakiuu
Tema 1.6.1. Conepxanue yueOHOro MaTepuaia
Knaccupukanus | 1 | Knaccudukaius XUMAYECKUX PEaKIni.
XAMHUYCCKUX 2 | OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH
peaKiui. I[TpakTryecKas MOArOTOBKA
OKMCTUTENEHO - [ JTaG0patopHbie paboTHI
BOCCTAHOBUTEIbH

bIC pEaAKIINH

[IpakTruueckas pabora

KoHnTtponbHbie paboTh

CamocrosiTenbHas paboTa 00y4JarOIMMUXCs: 3aN0JIHEHNUE Ta0JIHII, COCTABJICHUE CXEM, PEIICHHE
3a1a4

Tema 1.6.2.
CkopocTh U
00paTUMOCTh

Coneprkanue yueOHOTo Marepuasia

1 ‘ CKOpOCTh ¥ 0OPaTUMOCTh XUMHUYECKUX PEAKITUN

IIpakTHyeckass HoOArOTOBKA




XAMHUYECKUX
peaKunit

JlabopaTopHbie pabOThI

Hp AKTHYCCKHUC 3aHATHA

KoHTposibHbIE paboThI

CaMocTosTenpHast paboTa 00y4JaronXcs: BRITIOJHEHNE SKCIICPUMEHTAIBHBIX 3aaHHH,
paboTa ¢ JOMOTHUTEIHHON yUeOHON U HAYYHOH JIUTEepaTypoi (MIOATOTOBKA BBICTYIUICHUH TI0
3aJIaHHBIM TeMaM, pedepaToB, IcCe, COOOIICHUIA ¢ NCITOTh30BaHNEM NH(DOPMAITMOHHBIX
TEXHOJIOTHIA)

Pasnen 1.7.
Metamibel u
HEMETaJUIbI

Tema 1.7.1.
MeTtaisl

Cognepxanue yueOHOro MaTepuaia

1 | Metamsl

HpaKTI/ILIeCKaH II0JI0TOBKA

JlaGopatopHbie pabOThI

[IpakTrueckue 3aHsATHS

KoHTpoJibHbIE pabOTHI

CamocTosTenbHas padoTa 00yJaromIuXcs: 3arojJHeHUe Ta0JUII, COCTABIICHHE CXEM,
BBITIOJTHEHUE DKCIICPUMEHTAIbHBIX 3aJJaHUM.

Tema 1.7.2.
HemeTramsl

Conepxanue yueOHOro MaTepuaia

1 | Hemeramnsl

ITpakTrueckast moAroToBKa

JlaGoparopHbie paboThI

IIpakTrueckas pabora

KonTtponbHbIe paboThI

CamocTosTenbHast paboTa 00y4yarouIXcs: BHITOJIHEHUE HHIMBUYaTbHBIX 3aJaHHH,

paboTa ¢ JOTOIHUTEILHON yUeOHON U HAyYHOH JIUTEepaTypoi (MOArOTOBKA BHICTYIICHUH 1O
3aIaHHBIM TeMaM, pedepaToB, 3cce, COOOIIECHUI C UCITOIB30BaHMEM HH(POPMAITMOHHBIX
TE€XHOJIOTUI )

Yacrts 2.
Oprannueckas
XUMUS




Paznmen 2. 1.

OcCHOBHBIE
HOHSTHUSA
OpPraHNu4YeCKOn
XUMHUH U TEOPUS
CTpOEHUS
OpraHUYeCKUX
COeIMHEHUN
Tema 2.1.1 Conepxanue yueOHOro mMaTepuaia
[Ipenmer 1 | IlpenMer OpraHMYecKOW XWMHHM M TEOPHsI CTPOCHUSI OPraHMYECKUX coeluHEeHH A. M.
OpPraHUYECKON bytneposa
XUMUU U Teopus | [IpakTrueckas nmoaroToBkKa
CTPOCHHUS JlabopaTopHbie paboThI
OpraHnveCKux | [IpakTU4YECKUE 3aHATUS

COEMHEHUN A.
M. bytneposa

KoHTpoJibHbIE pabOTHI

CamocTosiTenbHas padoTa 00yJarouxcs: 3aroIHEeHe Ta0aull, COCTAaBJICHUE CXeM, padoTa C
JOTOJTHUTENBHON yUeOHOM U HAyYHOU JIUTepaTypoil (MMOArOTOBKA BHICTYIUICHHUM 1O 3aJaHHBIM
TeMaMm, pedepaToB, 3cce, COOOIIEHUI C UCTIOIB30BAHNEM HH(POPMALIMOHHBIX TEXHOJOTHIA)

Coneprkanue yueOHOTro MaTepuaa

Tema 2.1.2. . .
1 | Knmaccudukaiys BEIIECTB U peaKIuii B OPraHUIECKON XUMUH
Knaccuduxanus
BEIIECTB U IIpakTueckas moAroToBka
peaxumii B JIabopatopHblie pabOTHI
OpraHrYEeCKOi IIpakTueckue 3aHsaTHS
XUMHAU KonTtposasHbie paboThI
CamocTosiTenbHas paboTa 00yJarouxcs: 3arnojJHeHne Ta0IuIl, COCTABICHUE CXEM
Paznen 2.2.

Yri1eBoI0pOoab! 1
UX TIPUPOJHBIE
WCTOYHUKU




Coneprkanue yueOHOTO MaTepuasia

1 | YrneBoaopomsl :
[IpakTrUueckasi moaroToBKa -
JlaGopatopHbie pabOTHI -
Tema 2.2.1. [TpakTHyeckrie 3aHATHS -
YrieBosopoibl | KonrponsHbie paboTsl -
CamocrosTenpHas paboTa 00ydJarOmuXcs: PEIIeHUe 3a71a4, 3armoTHeHUE TabIuIl, COCTaBIICHUE
CXeM, padoTa ¢ AOMOJIHUTEIBHON yUeOHOM U HAYYHOU JTUTEPATYPO (ITOATOTOBKA
BBICTYIUICHUH 110 33JJaHHBIM TeMaM, pedepaToB, 3cce, COOOUIEHUI C HCTIOIb30BAHUEM )
MH(OPMAIMOHHBIX TEXHOJIOTHI)
Cognepxanue yueOHOro MaTepuaia 1
1 | IlpuposHbIe HCTOYHHKH YITIEBOIOPOIOB
[IpakTH4eCcKasi HOArOTOBKA -
Tema 2.2.2. JlaGopatopHbie pabOThI -
Ipuponmsie [IpakTruueckas padora -
UCTOYHHUKHU
YTVICBOIOPOLOB KoHnTtposbHbie paboTh -
CamocrosiTenbHas paboTa 00yJyarmuxcs: padoTa ¢ JOMOTHUTEIBHON yueOHON 1 HAyqHOM
JTUTEPATYpOit (IMMOATOTOBKA BBICTYIUICHUH 110 33JJaHHBIM TeMaM, pedepaToB, 3cce, COOOIIEHUN 1
C UCTIOJIb30BaHNUEM MH(GOPMAIIMOHHBIX TEXHOJIOTHI)
Paznen 2.3.
Kucnopoaconep
JKalue 12
OpraHUYECKHe
COCTUHECHHSI
Tema 2.3 1. Coneprxanue yueOHOTO MaTepuaia 1
CHUpTH 1 1 ‘ CrupTsl 1 peHOIBI
deHoIBI IIpakTueckas mOAroTOBKa -

JlabopatopHbie pabOThI

[IpakTueckue 3aHsaTHS

KoHnTponbHbIe paboThI




CamocrosiTenpHast paboTa 00ydJarmuxcs: padoTa ¢ JOMOTHUTEIBHON yaeOHON U HAYYHOU
JTUTEPATYpoi (ITOATOTOBKA BBICTYIUICHUH 110 3aJJaHHBIM TeMaM, pedepaToB, 3cce, COOOIICHUI
C MCTIOJIh30BaHNEM HH(DOPMAIIMOHHBIX TEXHOJIOTHH)

Coneprxkanue yueOHOro Matepuaia

1 | Aapaeruasl

HpaKTI/I‘IeCKaH II0JI0TOBKA

Tema 2.3.2.
AJTbICTHIBI JlaGopatopHbie pabOTHI
[IpakTuueckue 3aHsATUS
KonTtpoasHbie paboThl
CamocTosiTenbHas paboTa 00y4aroMXCsl: BBITOJHEHUE WHAMBHUIYaIbHbBIX 3aJJaHUM.
Conepxxanue yaeOHOro MaTepuaia
Tema 2.3.3. 1 | KapOonoBbie kUCaoThl. C0KHBIE 3PUPHI U KUPBI.
Kap6onossie [IpakTrueckast moaAroToBKa
KHUCJIOTBI. JlabopaTtopnasi pabota
CioxHbIe dQHUpBI [IpakTuueckas pabora
1 KHPEL- KoHTpoJsibHbIE pabOTHI
CamocrosiTenbHast paboTa 00y4JarOIUXCs: BHITIOJTHEHUE SKCIEPUMEHTAIBHBIX 3aIaHH
Conepxanue yueOHOro MaTepuaia
1 | VrueBonsl
Tema 2.3.4. ITpakTrueckast mOAroTOBKA
VITeBOJTEI JlaGoparopHas pabota
IIpakTueckue 3aHsaTHsI
KonTtponbHbIe paboThI
CamocTosTenbHast paboTa 00yyaroumxcs: 3an0JHeHHe TabJIUIl, COCTABJICHHE CXEM
Paznen 2.4.
A3oTcoaepxKaiu
€ OpraHuyYecKue
COCMHEHUS.
[Tonumepsl
Tema 2.4.1. | Conepxkanue yueOHOro MaTepuasia




AMUWHBEL.

AMUHOKHCIIOTBI.

benku

1 | AMuHBI. AMAHOKHACIOTHI. benkn

[IpakTHyeckast HOArOTOBKA

JlabopaTtopHas pabota

[IpakTrueckue 3aHATHS

KoHTposbHbIe paboThl

CamocrosTenpHas pa60Ta OGY“I&IOHII/IXC}IZ BBITIOJTHCHUC 3KCIICPUMCHTAJIBHBIX SaI[aHHﬁ

Tema 2.4.2.
[Tomumepsl.
[InacTtmaccsnl.
BoisokHa, ux

KJaccudukaus.

Coneprkanue yaeOHOTO MaTepuasa

1 | ITomumepsl. [1nacTmaccer

2 | BomokHa, ux kimaccudukanus

HpaKTI/ILIeCKaH II0JI0TOBKA

JlabopaTopHbie paboThI

[IpakTruueckas pabora

KoHntposbHble paboThl: AnddepennnpoBannblil 3a4€T

CamocTosiTennbHas paboTa 00yJarouxcs: 3anojJHeHne Ta0uIl, COCTABJICHUE CXeM, padoTa ¢
JOTIOJTHUTENBHON y4eOHON U HAyYHOU JIMTEepaTypou (MMOArOTOBKA BBHICTYIUIEHUN MO 33JaHHBIM
TeMaMm, pedepaToB, 3cce, COOOIIEHUI C HCTOIb30BAHNEM HH(POPMALIMOHHBIX TEXHOJOTHIA)

TemaTuka HMHAWBUIYAJIBbHOI'O IIPOCKTA: XUMHYECKHE MaTCpuaibl I CO3AaHUA
HNCKYCCTBCHHBIX OpPIraHOB

Bcero:

57

JUis XapaKTepUCTUKHU YPOBHS OCBOCHHS yUeOHOTO MaTepHalia UCIOIb3yOTCs CleAyolue 0003HaYeHNUS:
1. — o3HakomMUTENbHBIN (Y3HABAHUE paHEEe U3YUYEHHbIX OOBEKTOB, CBOMCTB);
2. — penpolyKTUBHBIN (BBIMOJHEHUE ACATENBHOCTH MO 00pa3ily, MHCTPYKIUU WU IOl PYKOBOJICTBOM )

3. — IPOAYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOSTEILHOE BBHIIOJTHEHHUE 1€ TEIbHOCTH, pELIEHUE TPOOIEMHBIX 33/]1aY)







3. YCJIOBUA PEAJIN3AIIAN YYEBHOM JUCIUILINHBI

3.1. TpeGoBaHusi K MUHUMAJIbHOMY Y4e€0HO-MeTOAMYECKOMY M MATEPHAIbHO-
TeXHHYeCKOMY 00ecrevdeHuIo
Peanuzamus yueOHOM AMCIMILTUHBI TPEOYyeT HAMU4MsI y4eOHOro KaOMHETa XUMUHU;
MacCTepCKUX He TpeOyeT.
O6opynoBanue yueOHOro kaOuHera: paboyasi [OCKa, HArIsAHbIE TOCOOUS,
y4eOHUKH, TUTaKaThl, CTEHJIbI, MAKEThl, MOJEIH, KapTOUYKH, HaOOp KOIOTPaMM,
BUJCO(PUIBMBI, KOJJIEKLUH, MAarHUTHbIE MOJEIM-alIUIMKATOPhl, II€YaTHBIC
nocoOusi, TMPUHAIJICKHOCTH [JIsl OMNBITOB, PEAaKTHUBBI, XUMHUYECKas TMOCy/a,
pUOOPHL, TPUCIOCOOJICHHUS.

TexHunyeckue cpeacTBa OOy4YEHMs: KOMIIBIOTEp, MYJIbTHUMEIUNHBIN
MPOEKTOP, IKPaH, KOAOCKOII, TEIEBU30P, BUICOMArHUTO(OH.

Y4eOHO-MeTOANYECKOE obecrnieueHue: KaJICH/IapHO-TEMaTHUECKOe
IUIAHUPOBAHKUE, KOMIUIEKT OLICHOYHBIX CPEJICTB, TEXHOJOTUYECKUE KapThl YPOKOB,
KOMIIBIOTEPHBIE TPE3CHTAIlMN YPOKOB, BUPTyajbHas 1TabopaTopHsi, METOAUYECKIE
pa3pabOTKH JIaOOPATOPHBIX U MPAKTHUECKUX 3aHSATHH.
O0opynoBaHNE MACTEPCKOM U pabOYHMX MECT: MaCTEPCKOM HE PETYyCMOTPEHO.

3.2. HuopmanmonHoe odecnevyeHre 00y4eHus
ITepedyenn y4eOHBbIX M31aHuil, NUHTEpHET-pecypcoB, A0NOJIHUTEIbHOM JTUTEPATYPHI

OCHOBHBIE UICTOYHUKH

OCHOBHbBIC UCTOYHHUKH:

s cTy1eHTOB:

1. Taopuensn O. C., Xumusi: y4eOHUK JI1 CTYJEHTOB MPOdecCHOHATbHBIX
oOpa3oBaTeIbHBIX  OpraHW3allid,  OCBAaWBAKOIIUX  Mpodeccud |
cnermansHocTu CIIO. / O.C. T'abpuensn, U.I'. Octpoymo — M., 2017. —
256 c. - ISBN 978-5-4468-4315-2

2. | Tabpuensta O. C., OctpoymoB U. I'., CrankoB C. A., JJopodeeBa H.M.
[Ipaktukym: yueb. mocoOue s CTYJICHTOB  MPO(ECCUOHATBHBIX
oOpa3oBaTeIbHBIX  OpraHW3aldid,  OCBAaWBAKOIIHUX  MPOodeccud |
cnenuainpHoct CI1O. — M., 2017. — 256 c. - ISBN 978-5-4468-8092-8

3. I'abpuensin, O. C., OctpoymoB U. I'., CnaakoB C. A. Xumus: nmocooue s
noaroroBku k EI'D: yueb. mocoOue s CTyAEHTOB MPOQECCHOHATBHBIX
oOpa3oBaTeNbHBIX  OpraHW3alWii,  OCBaWBAKOIMUX  Npodeccuu |



cnermansHocT CI1O./ O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos
— M., 2017. -365 c. - ISBN 978-5-7695-8553-1

. T'aopueasin, O. C. Xumus. TecTbl, 3a7auvl U yOPaKHEHUS: Y4eOHOE
nocobue I CTYACHTOB  NIpo(deccCHOHAIbHBIX  00pa30BaTEIbHBIX
opranuzanuii, ocBauBaromux npodeccun u cneruansaoctu CI1O./ O.C.
["a6puensu, I'.I". JIeicoBa — M., 2017.- 221 c. - ISBN 978-5-7695-8123-6

. Epoxun, FO. M., Xumus ans npodeccuii 1 CHEUaIbHOCTEH TEXHUYECKOTO
U C€CTECTBEHHO-HAy4HOro  mpodumeil: y4eOHMK 17  CTYICHTOB
npodeccuoHanbHbIX ~ 00pa30BaTENbHBIX  OpraHU3allli, OCBAMBAIOIINX
npodeccun u cnenuansHoctu CI10./ FO.M. Epoxun, 1U.b. KoBaieea — M.,
2017.—-400 c. - ISBN 978-5-7695-8596-8

. Epoxun, FO. M. Xumus: 3agauu v ynpaxHeHus: y4e0. mocooue st CTy/I.
yapexaeHuit cpea. mpod. oopazosanus./ FO.M. Epoxun — M., 2014.- 282
c. - ISBN 978-5-4468-0721-5

. Epoxun, FO.M. COopHUK TECTOBBIX 33JlaHUi MO XMUMHUH: yued. mocodue
U1 CTyI. YupexaeHuit cpea. mpod. odpazopanus./ KO.M. Epoxun — M.,
2014. — 226 c. - ISBN 978-5-4468-0609-6

. Epoxun 0. M., Kosanesa U. b. Xumus mis npodeccuii u cneruanbHOCTEN
TEXHUYECKOTO MPOPUIIst. DNEKTPOHHBIA y4eOHO-METOUYECKUN KOMIUIEKC. /
FO.M Epoxun — M., 2014.- 282 c. - ISBN 978-5-7695-8596-8

./ CnagkoB C. A., OctpoymoB U. I'., I'abpuensu O. C., JlykpsinoBa H. H.
Xumust s npodeccrii M CIEUUATBbHOCTEH TEXHUYECKOro MpOQHIIA.
DNeKTpoOHHOE MPUIIOKEHUE (JIIEKTPOHHOE Y4YeOHOE HW3HaHHe) Uil CTYI.
yupexJIeHui cpea. mpod. oopazoBanus. — M., 2014. — 272 ¢. - ISBN 978-
5-4468-4315-2

s npenoaasaresis:

. ®enepanbhublii 3akoH oT 29.11.2012 Ne 273-®3 «0O06 o06pa3zoBaHuu B

Poccuiickon denepanum.

. Ilpuxaz MunuctepctBa oOpa3zoBanus u Hayku P® ot 17.05.2012 Ne 413
«O0 yTBepxkaeHHH (PeAepaTbHOTO TOCYAAPCTBEHHOTO 00pa3oBaTEIHHOTO
CTaHJapTa CpeJaHeTo (IIOJTHOT0) O0IIEro 00pa3oBaHMM).

. Ilpuxaz MunucrepctBa obpazoBanus U Hayku PD ot 29.12.2014 Ne 1645
«O BHecenun m3MeHennit B [lpukaz MunucTepcTBa 00pa3oBaHus U HAYKH
P® or 17.05.2012 Ne 413 “O6 yrtBepxkaeHuu (denepaabHOro
rOCyJJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHJapTa cpeaHero (TOJIHOTO)
o0111ero oOpa3oBaHus’ ».

. Ilucemo JlemapramMeHTa rocyJapCTBEHHOI MONUTUKHA B chepe MOATOTOBKU
pabouux kaapoB u JIIO Muno6prayku Poccum ot 17.03.2015 Ne 06-259
«PekoMenaanuu 1O  OpraHW3alMd  TOJYYEHHS  CPEIHEro  OoOuIero



oOpa3oBaHus B Mpejenax OCBOCHUSI 00pa30BaTENbHBIX MPOTPAMM CPEIHETO
npodecCUOHAILHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIIero 00pa3oBaHuUs
C yueToM TpeOoBaHUM (eaepaibHbIX TOCYJaPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB W TOJIy4aeMOWl MpPOPECCUr WM CHEIHAIbHOCTH CPEIHEro
poeCCHOHATEHOTO 00pa30BaAHU.

. Tabpuensa, O. C. Xumus: KHUTA IJIs TpemojaBarens: ydel. - MeTof.
nocobue./ O.C. I'abpuensn, I'.I'. JIeicoba — M., 2012. 286 c. - ISBN 5-
7695-2429-4

. T'abpuensan, O. C. u ngp. Xumus i npodeccuil U crenuaibHOCTEH
TeXHUUYeCKoro mnpoduiisa (daekTpoHHoe npuiioxeHue). ISBN 978-5-4468-
4315-2

HNuTepHET-pecypcehl:

. FOPAUT: »nektpoHHast GUOIHOTEUHas cucTeMa: caifT. — Mocksa, 2018 -.-
URL: https: //www. pvg. mk. Ru/ (omumnmana «Ilokopu BopoObeBbl
ropbi»). ([ata oopamenus 05.04.2021)

. IOPAUT: AJICKTpOHHAs OMONMoTeYHas cucrtema: caiT. — Mocksa, 2020 -.-
URL: https: //www. hemi. wallst. Ru/ (OOpa3oBarenbHbIid CaNT ISt
HIKOJIbHUKOB «XuMusi»). (Hata oopamenus 05.04.2021)

. FOPAUT: »nextpoHHas GUOIHOTEUHas cucTeMa: caifT. — Mocksa, 2021 -.-
URL: https: //www. alhimikov. Net/ (OOpa3oBaTeNbHBIN CcalT s
mKoJIbHUKOB). ([laTa oopamenus 06.04.2021)

. IOPAUT: »nextpoHHast GUOIHOTEUHas cucteMa: caifT. — Mocksa, 2019 -.-

URL: https: //www. chem. msu. Su/ (3nekrpoHHas OMOIMOTEKA IO XUMHUN ).
(Jara obpamenust 07.04.2021)

. OPAUT: snextponnas GubanoTednas cucrema: caift. — Mocksa, 2018 -.-
URL: https: //www. enauki. Ru/ (uHTepHET-u3maHHME Ui y4YUTEICH
«EctecTBenHbie Hayku»). ([laTta oopamenus 07.06.2021)

. IOPAUT: »nextponHas GuGIHOTEUHast cucteMa: caifT. — Mocksa, 2020 -.-
URL: https: //www. Iseptember. Ru/ (meTtomuueckass rasera «llepBoe
ceHTsa0ps»). ([lara oopamenus 07.06.2021)

. JOPAUT: snextpoHHas 6ubIMoTeuHas cuctema: caiit. — Mocksa, 2020 -.-
URL: https: //lwww. hvsh. Ru / (kypHan «Xumus B 1mkosie»). ([lara
obpamenus 08.04.2021)

. IOPAUT: »nextponHas GuGIHOTeuHast cucteMa: caifT. — Mocksa, 2020 -.-
URL: https: //www. hij. ru (kypHan «XuMus 1 xu3Hby). ([lata oOpameHus
08.04.2021)

. JOPAUT: snextponHas GHOIHOTedHAas cucTeMa: caifT. — Mocksa, 2019 -.-
URL: https: //lwww. chemistry-chemists. Com/ (37eKTpOHHBIN KypHaT
«Xumuku u xumusy. ([lata oopamenns 08.04.2021)



4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUA JTUCIIUIIJIMHbI
KoHTpoJIb ¥ 0LleHKA PE3yJIbTATOB OCBOCHUS JUCLMILIMHBI OCYIIECTBISACTCS IIPENOIaBaTelIeM B
npoliecce MPOBEACHUs NMPAKTUUECKUX 3aHATHH M 1a0OpaTOpHBIX padoT, TECTUPOBAHUS, a TAKKE
BBINOJIHEHUS 00YUaIOIIMMUCS MHIMBUAYAIBHBIX 3a/JaHUH, IPOCKTOB, HCCIIETOBAHUH.

Pe3ynbratel 00ydeHus
(OCBOEHHBIE YMEHMSI, YCBOCHHBIC 3HAHUS)

DOpMBI U METOJIBI
KOHTPOJISI U OLIEHKH
pe3yJbTaTOB OOy4YCHUS

OcBoeHHMEe  cojiepKaHUs
«XuMHuS»  00eCIeUnBaeT
CIEYIOIINX Pe3yJbTATOB:
* TUYHOCMHBIX .

- YyBCTBO F'OPAOCTH U YBOKEHUS K UCTOPUHU U
JOCTHXKEHUSM OTEYECTBEHHOW XUMUYECKON HAYKU;

- XUMHYECKH IPaMOTHOE MOBEJCHHUE B
npo¢eCCUOHATIBHON JIEATEIBHOCTH U B OBITY TIPU
oOpallleHUH ¢ XUMUYECKUMHU BEIECTBAMU, MaTepuaIaMu
U TIPOIIECCAMU; TOTOBHOCTD K MPOIOKEHUIO
00pa3oBaHuUs U MOBBIIICHUS KBATU(PUKAIIUU B
n30paHHON MPO(HECCUOHATBHOM IESITENLHOCTH U
00BbEKTHBHOE OCO3HAHUE POJIM XUMHUUECKUX
KOMIICTCHIIMM B ATOM;

- YMEHHUE UCIOJIb30BATh JOCTHUKEHUSI COBPEMEHHOM
XAMUYECKON HAYKH U XUMHUYECKHUX TEXHOJIOTUH JIJIA
MOBBIIIIEHUS COOCTBEHHOTO MHTEUICKTYaIbHOTO
pa3BUTHS B BEIOpAHHOM MpodeccruoHaIbHOM
JIeSITCIIbHOCTH;

* MemanpeomMen HbIX:

- HCTOJIb30BAHUE PA3JIMYHBIX BUJIOB MMO3HABATEILHON
NEATEIIBHOCTH U OCHOBHBIX MHTEJIJICKTYaJIbHbBIX
oneparuii (MoOCTaHOBKH 3a71a4uu, (OPMYJIUPOBAHUS
TUIIOTE3, aHaJIM3a U CUHTEe3a, CPaBHEHUsI, 0000IIeHMS,
CHUCTEMAaTHU3alINH, BBISIBJICHUS] IPUUYUHHO-CJICICTBEHHBIX
CBsI3€H, MOMCKa aHAJIOTOB, (POPMYIMPOBAHUS BHIBOJIOB)
JIJISL peILICHUs TOCTaBJICHHOM 3a/1auM, MPUMEHEHHE
OCHOBHBIX METOJIOB TIO3HAHUS (HAOIIOACHNSI, HAYYHOTO
AKCHEPUMEHTA) ISl U3YUEHUS PA3JIUYHBIX CTOPOH
XUMHUYECKUX 00BEKTOB U IIPOIIECCOB, C KOTOPHIMHU
BO3HHUKAET HCOOXOIUMOCTh CTAJIKUBATHCS B
npodeccuoHanbHOU cepe;

- KCTI0JIb30BAHKE PA3TMYHBIX UCTOYHUKOB JIJIsI
MOJTYYeHUs] XUMUYECKON HH(pOpMAITUU, yMEHHE OIEHUTD
€€ JOCTOBEPHOCTh JIJIS IOCTHKEHUS XOPOIIIHNX
pe3yJIbTaToOB B MpodeccuoHalibHOU cepe;

y4eOHOM
JOCTHKCHHE

UCIAILIINHBI
CTy/JICHTaMHU

Texkyumui KOHTPOJIb:
1.OnennBaHue OTYETOB 11O
BBITIOJTHEHUIO
71a060paTOPHBIX U
MPAKTUYECKUX PadOT

2. OueHuBanue
WHIMBUAYaJIbHBIX 3aJJaHUM
3.01eHBaHuE peICHUS
3a1a4y

4.0ueHuBaHue
TBOPYECKOTO 3aJIaHUsI
5.®poHTaNBHBIN ONPOC
6.1HauBuIyaIbHBIA ONPOC
8.01eHKa KayecTBa pabOThI
C Y4eOHOI, CITpaBOYHON U
Hay4YHOU JINTEPATYPOU
9.011€HKa BBICTYIUICHHI MO
3aJIaHHBIM TEMaM.
10.0uenuBanue pedepatos,
acce, COOOIeHH I
MOATOTOBJIEHHBIX C
UCIIO0JIb30BaHUEM
UH(OPMAIMOHHBIX
TEXHOJIOTUH

IIpomexkyTOoYHBII
KOHTPOJIb:

1. TectupoBanue
3.011eHKa BBINOJHEHUS
AKCIEPUMEHTAIIbHBIX
3aJaHUN

HTorosbliii KOHTPOJIb -
3a4€T




* nPpeOMemHbIxX:

- c(hopMupOBaHHOCTH MPEACTABICHUN O MECTE XUMHUU B
COBPEMEHHOW HaYyYHOU KapTUHE MUPA; HIOHUMAHUE POJIH
XUMHUH B (POPMHUPOBAHUU KPYTro30pa U PyHKIIMOHATBHON
IPAMOTHOCTH YEJIOBEKA ISl PEIICHUS TPAKTHUYECKUX
3a/1ay;

- BJIaJICHUE OCHOBOIIOJIAral0IIUMHA XUMUYECKUMHU
MNOHATUSAMU, TEOPUSMHU, 3AKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHUE
XUMHYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJIaJICHUE OCHOBHBIMH METOJAMHU HAyYHOI'O TO3HAHUA,
UCIOJIb3yEMbIMH B XUMHUU: HAOIIOJJEHUEM, ONTUCAHHUEM,
U3MEpPEHHUEM, FKCIIEPUMEHTOM; YMEHUE 00padaThIBaTh,
OOBSICHATH PE3yNbTaThl IPOBEICHHBIX OIBITOB U J€JIaTh
BBIBO/IbI; TOTOBHOCTb U CITIOCOOHOCTh IPUMEHSATH
METO/Ibl IO3HAHUS IIPU PEIICHUY IPAKTUYECKUX 3a/aY;
- ¢(hOpMHPOBAHHOCTh YMEHUS JaBaTh KOJUYECTBEHHBIE
OLICHKH Y IPOU3BOJIUTH PACUYETHl IO XUMUYECKUM
dbopmysam U ypaBHEHUSIM;

- BJIaJICHUE MTpaBUJIaMHU TEXHUKU O€30IaCHOCTH MPHU
UCITOJIb30BaHUU XMMHYECKUX BEILIECTB;

- c(popMUPOBAHHOCTH COOCTBEHHOMN MO3UIUU 110
OTHOIIICHHIO K XUMUYECKOWU UH(pOpMAIUH, TTOTydyaeMOou
U3 Pa3HbIX HCTOYHUKOB.
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