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COJIEPYKAHUE

TloscHnTenpHAd 3anUcKa
TpebGoBaHus kK pe3ysibTaTaM OCBOCHHS MO JUCIUTIIIUHE « XUMUS»

Tematnyeckuii mnaH W cofepkaHue padodeld MPOrpaMMbl TUCIHUILTHHBI
«XuMUsH»
VYcnoBus peanuzanuu padoyeil mporpaMmbl IUCHUTIIIHHBL « XUMUS

XapakTepucTHKa U KOHTPOJIb OCHOBHBIX BHJIOB Y4EOHON AEATEIBHOCTU MO
TUCIHUIUIMHE « XUMHUS
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1. MOSACHUTEJIBHAS 3AIINCKA

PaGowass mporpamMva JUCHUIUIMHBI «XWUMHUs» TpeIHa3HAueHa JUIS HW3YYCHHS B
Nunycrpuansaom wuHcTHTyTe (CIIO) VITY, peammsyroomero o0pa3oBaTelbHYIO MPOrpaMMy
cpeaHero oduiero ooOpa3oBaHus B IMpeenax 0CBOeHUs oopazoBarenbHoil mporpammel CI1O Ha Gaze
OCHOBHOT'0 00111ero 00pa30oBaHus MPH MOJATOTOBKE CIIEIIMAINCTOB CPETHETO 3BEHA.

[Tporpamma pa3paborana Ha ocHoBe TpeOoBanuii ®I'OC cpemgHero obmiero odpa3oBaHus,
IPEABSBISIEMBIX K CTPYKTYpE, COJCPKAHUIO M pe3ysibTaTaM OCBOCHUS JTUCIHILTHHBI « XHMHS»
OCHOBHOHM 00pa30oBaTeLHOM MpOrpaMMBbI CpeaHero odIiero oopasoBanus, ogodpennoit ®YMO no
obmremy oopazoBanuio (mpoTokod ot 28.06.2016 Ne 2/16-3)

ConeprkaHue IporpaMMbl « XUMHS HAIIPABICHO Ha JOCTIKEHUE CICAYIOINX [IETIeH:

* (opmMupoBaHHE y O0yYAIONMXCS YMEHHS OIICHUBATh 3HAYMMOCTh XMMHYECKOTO 3HAHUS JJIS
Ka)KIOTO YETIOBEKa;

* ¢opmupoBaHue y oOydYaroIIMXCS LEIOCTHOIO MPEACTaBICHUS O MHUpPE M pPOJIM XUMHH B
CO3JIaHUU COBPEMEHHON €CTeCTBEHHOHAYUYHON KapTUHBI MUPA; YMEHUS OOBSICHITh OOBEKTHI U
IIPOLECCH  OKPYXKAIOWIEH JEHCTBUTEIBHOCTU: IPUPOJHOM, COLMAIBHOM, KYJBTYPHOH,
TEXHUYECKOU CPEJbl, — MCIIOJIB3YS UL TOT'0 XUMHYECKHAE 3HAHUS,

* pa3BUTHE y OOy4aroumMxcs YMEHUH pa3nuyaTh (PakThl U OIEHKU, CPAaBHUBATH OIICHOYHBIE
BBIBOJIbI, BHUJIETh MX CBSI3b C KPUTEPHUSIMH OLICHOK U CBSI3b KPUTEPUEB C OIpeAeleHHON
CHCTEMOM LIEHHOCTEeH, (HOpMyIUpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

e pHOOpeTeHHue OOYJYAIOMUMUCS OIBITA PA3HOOOpPA3HOW JCATCILHOCTH, IIO3HAHUS U
CaMOIO3HAHUS; KIFOYCBBIX HABBIKOB, MMEIONIMX YHHBEPCATBHOE 3HAYCHHE JUIS Pa3IMYHBIX
BHJIOB JICSITEIILHOCTH (HABBIKOB PELICHHS MPOOJIeM, IPUHATUS PEIICHHM, MOUCKA, aHAIHU3a U
o0paboTtkun  mH(pOpPMAIMK, KOMMYHUKATHBHBIX  HaBBIKOB,  HABBIKOB  HM3MEPCHHH,
COTPYAHHYECTBA, 0€30MAaCHOr0 OOpaIIeHUS C BEIIECTBAMH B MTOBCETHEBHOM JKU3HH).

MecTo AMCHUIUIMHBL B CTPYKTYpe 00pa3oBaTeabHON MpOrpaMMbl: o0I1e00pa3oBaTeabHas
MOJITOTOBKA, 0230BBIC U CIIUTLITUHBI.

KoJsimyecTBO 4acoB Ha 0CBOEHHE MPOrPaMMBbI THCIHIIIHHBI :
MaKCHMaJbHOH y4eOHO! Harpy3ku oOydaromierocs 117 gacos, B TOM uucre:
o0s13aTenbHON ayTUTOpHOU yueOHO Harpy3ku oOydarorierocs /8 4acos;
camocTosTeNsHON paboThl oOyuatomierocs 39 yacos.



2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHMUSA IO JUCHUIIJIMHE «XUMMUS»

B pamkax ocBoeHHs coJep)KaHUs JUCHUILIMHBI «XHUMHSA», OOECIeYMBAETCS JOCTUXKEHUE
00yYaIOLIMMHUCS CIEAYIOIUX Pe3yIbTaTOB:

® JIMYHOCTHBIX
- POCCHUICKYIO TPaKJIaHCKYI0 HJIEHTHUYHOCTh, MaTPUOTH3M, YBA)KEHHE K CBOEMY HAapoay, 4yBCTBa
OTBETCTBEHHOCTH Tepen PoauHol, ropaocTy 3a cBoil Kpaid, cBoo PoauHy, mpoiioe u HacTosiee
MHOT'OHAIMOHAJILHOr0 HapoJa Poccun, yBaskeHue rocyiapcTBEeHHbIX CUMBOJIOB (rep0, ¢uiar, rTiMH);
- TPaXJAHCKYIO TO3MIINI0, KaK AKTUBHOTO M OTBETCTBEHHOI0 WIEHA POCCHIMCKOro OOIIecTBa,
OCO3HAIOLIETO0 CBOM KOHCTUTYLMOHHBIE TIpaBa M OO0SA3aHHOCTH, YBAXKalOIIErO0 3aKOH U
IIPaBONOPSAAO0K, 00J1aAAI0IIEr0 YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAHHO NMPUHUMAIOIIET O
TPaJULMOHHBIE HAIMOHAJIBHBIE M OOIIEYEIOBEUECKUE TI'yMAHUCTUYECKHE M JE€MOKpAaTUYECKHE
LEHHOCTH;
- cQOopMHpPOBAHHOCTH OCHOB CaMOpPa3BUTUS U CAaMOBOCIHUTaHUS B  COOTBETCTBUU C
O0IIIeYeIOBEUECKUMH LEHHOCTAMU U HJealaMUd TpakJaHCKOro oOIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAaMOCTOATENLHOM, TBOPYECKON U OTBETCTBEHHOM J1€SITEIILHOCTH;
- HaBBIKM COTPYJAHHMYECTBA CO CBEPCTHHUKAMM, JE€TbMH MJAJIUIET0 BO3pacTa, B3POCIbIMH B
o0pa3oBaTenbHON, OOIECTBEHHO IOJIE3HON, yuyeOHO-MCCIe10BaTENbCKOM, MPOEKTHOM U APYIHX
BUJAX JAEATEIbHOCTH;
- TOTOBHOCTh U CIOCOOHOCTh K 0Opa3oBaHUIO, B TOM YHCJIE CaM000pa30BaHUIO, HAa MPOTSHKEHUU
BCEH JKM3HM; CO3HATEIHHOE OTHOIIEHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEUTHOU
npodeccuoHanbHON U OOIIECTBEHHOM JIEATENBHOCTH;
- 3CTETUYECKOE OTHOIIEHHWE K MHpY, BKIJIOYas JCTETUKY ObITa, HAYYHONO M TEXHHYECKOI'O
TBOpPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILLICHUII;
- OepeXHOe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY U MCHUXOJIOTHYECKOMY
3/10pOBBIO, KAK COOCTBEHHOMY, TaK M JpYTuX JIOAEH, yMEHUE OKa3bIBaTh IEPBYIO ITOMOMIb;
- chOPMHUPOBAHHOCTh  DKOJIIOTMYECKOTO  MBIIUICHHUS, TIOHHUMAaHUS BIHSHHS ~ COIMAIBHO-
HKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMATIBbHON Cpeibl; MPUOOpeTEeHUE OIbITa
HKOJIOT O-HAIIPaBJICHHOH J1€SITeTbHOCTH;

e MeTampeAMeTHBIX
- - YMEHHE CaMOCTOSATEIbHO ONPEACIATh 1NN ACSITEIbHOCTH U COCTABIIATH IJIaHbI 1€ATEIbHOCTH;
CaMOCTOSITENIHO OCYILECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AE€ATEILHOCTD; HCIIOIb30BAThH
BCE BO3MOXHBIE pECypChbl ISl JOCTHI)KEHHS TIIOCTaBJICHHBIX IeJiel W peanu3aluu IUIaHOB
JEeSITeNIbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUHU B PA3IMYHBIX CUTYAIIHSIX;
- YMEeHHe MPOAYKTUBHO OOLIAThCS M B3aMMOJIEHCTBOBATH B MPOLIECCE COBMECTHOM AESITENHbHOCTH,
YUUTHIBATH MO3UIINH IPYTUX YYACTHUKOB JAEATEIbHOCTH, 3PPEKTUBHO pa3peniaTb KOH(IUKTHI;
- BJIa/ICHUE HaBbIKaMM [103HABATEIbHOM, y4EeOHO-UCCIIE0BATENbCKON U TPOEKTHOM 1eATEIbHOCTH,
HaBbIKAMU pa3pelieHus] MpoOJieM; CHOCOOHOCTh M T'OTOBHOCTb K CaMOCTOATEIBHOMY IIOMCKY
METOZOB PEIICHUS TPAKTUUECKUX 3a/1a4, IPUMEHEHHUIO PAa3IMYHBIX METO/IOB MTO3HAHMUS;
- TOTOBHOCTh U  CIOCOOHOCTh K CaMOCTOSITENbHOH  HHGOPMAIIMOHHO-TIO3HABATEIbHOM
JeSITeNIbHOCTH, BJaJIeHNE HaBbIKAMU MOJIyUYEeHUSI HE0OXOANMMOI HH(OpMAIIUU U3 CIOBapel pa3HbIX
TUIIOB, YMEHUE OPHUEHTUPOBATHCS B Pa3IMUHBIX UCTOUYHUKAX MH(POpPMAIMH, KPUTUUECKU OLIEHUBATh
U UHTEPIPETUPOBATH NH(OPMALUIO, IOTYYAEMYIO U3 Pa3IMYHbIX HCTOYHUKOB;
- YMEHHUE HUCIO0JIb30BaTh CPEACTBa MH(POPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJOrUH (nanee -
WKT) B peuieHrr KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U OPraHU3alMOHHBIX 33724 C COOJIOJACHUEM
TpeOOBaHUIl APrOHOMHUKH, TEXHHKH O0€30MaCHOCTH, TUTHEHBI, PECypcocOepekeHHs, MPaBOBBIX U
TUYECKUX HOPM, HOPM UH(POPMAITMOHHOM 0e30MacHOCTH;
- YMEHHE ONPEIENATh Ha3HaueHHE U QYHKIUH Pa3JIMYHbIX COLUAIbHBIX HHCTUTYTOB;
- yMEHHE CaMOCTOSTENIbHO OIEHHBaTh M TNPUHUMATh pELICHUS, OIpPEACAIONNe CTpPaTeTuio
MOBEJIEHUS, C YUETOM I'pakJJaHCKUX U HPAaBCTBEHHBIX LIEHHOCTEH;
- BJAJICHUE S3BIKOBBIMM CPEICTBAMU - YMEHME SICHO, JOTMYHO M TOYHO H3JIaraTb CBOIO TOUKY
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3pEHUs, UCI0JIb30BaTh aJ€KBATHbBIE I3bIKOBBIE CPE/ICTBA;
- BIIQJICHHE HaBBIKAMHU IMO3HABATEIbHON pedIeKCMH KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUN H
MBICJIUTEIILHBIX MPOLECCOB, UX PE3yJbTaTOB W OCHOBAaHWM, IPAHMUI] CBOErO 3HAHUS M HE3HAHUS,
HOBBIX IIO3HABATEIBHBIX 33144 U CPEIICTB UX JOCTUKEHHUS.

® npeIMeTHBIX
- c(hOpMHPOBAHHOCTh MPEICTABICHUN O MECTe XMMHH B COBPEMEHHOW HAy4YHOW KapTUHE MHpA;
MOHMMaHHE POJIM XUMHUU B (POPMUPOBAHUH KPYro3opa U (QyHKIIMOHAIBHON I'PaMOTHOCTH YeJIOBEKa
JUISL peLICHUS TPAKTUYECKUX 3a/1a4;
-BJIJICHUE  OCHOBOMOJATalOUMMU  XUMUYECKMMHM  TOHSTHAMH, TEOPHUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSAMHM; YBEPEHHOE MOJIb30BAHUE XUMUYECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOM;
- BJIa/ICHHE OCHOBHBIMM METOJaMU HAay4YHOT'O IO3HAHHUS, UCIOJIb3YEMBIMU B XMMHU: HAOIIO/IEHUE,
ONMCaHWE, W3MEpEeHHe, OSKCIEPUMEHT; YMeHHe o0pabaTeiBaTh, OOBICHATH PE3YIBTATHI
IPOBEIACHHBIX ONBITOB U J€JaTh BBIBOJBI; T'OTOBHOCTb U CIOCOOHOCTH MPHUMEHSTH METOJbI
MO3HAHUS [IPU PELIEHUU NPAaKTUYECKUX 3a]1a4;
- chopMHpPOBAaHHOCTh yMEHHS JaBaTh KOJWYECTBEHHbIE OLEHKH M MPOBOIUTH pPACUEThl IO
XMUMHUYECKUM (HOpMYyJIaM U ypaBHEHUSIM;
- BJIa/ICHU € TIPaBHJIAMU TEXHUKH O€30M1aCHOCTH IIPU M CIOJIb30BAHUU XUMUYECKUX BEILECTB;
- c(OpMUPOBAHHOCTh COOCTBEHHOM IO3MLMK IO OTHOLIEHUIO K XMMHYECKOH HHpoOpmanuu,
MOJIy4aeMOMN U3 pa3HbIX HCTOYHUKOB;
- i 00y4arolXCcs ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0pOBbsl (IIPH HaJM4YWHK): OBJaJECHUE
OCHOBHBIMHU JOCTYITHBIMU METOJIaMH1 HAyYHOI'O ITO3HAHUS;
- JUIS CJENbIX U cIA0OBUIALMX OoOydaromuxcs (IpH HAJIWYUH): OBJIAJICHHE MpPaBUIAMH 3aIUCU
XUMHUYECKUX (GOpMYyJl C UCIOJIb30BaHHEM  pelbe(HO-TOYEYHOM CUCTeMbl 00O03HAUYEHUM
JI. Bpaiins.



3. TEMATUYECKHHUM IIJTIAH U COJIEP)KAHUE PABOYEN TPOTPAMMBI

JUCHUIIJIINHBI « XUMUSA»
Maxken KosnuecTBO ayIuTOPHBIX
4acoB
HanmeHoBaHue pa3iesioB u MajJbHa CamocTtost
Ne Bcero | Teoperu | JlaGopat
w/n TeM/coAep:kaHue y4eOHOro 1 qeCKO0e opHbIE TeJbHasl
MarepuaJia Harpy3K pabdora
a o0yuene | padoThI
Pa3znen 1. Opranuyveckasi XumMus 50 32 18 14 18
OcCHOBHBIC NMOHATHHA OPraHUYeCKOM 8 4 4 4
XHMHM M Teopusi  CTPOEHHUd
OpPraHuYeCcKUuX COeTHHCHU I
1 | IlpenmeTr opraHu4eckod XHMHH. 2 2 2
OcCHOBHBIE TOJIOKEHUS TEOPUU
XUMHUYECKOTO CTPOCHHS
OpraHUYeCKUX coeMHeHUN A.M.
bytnepona
2 | Knaccudukamuss OpraHUYeCKUX 2 2 2
COEIMHEHUH. Ilonsarue 0
(GYHKIMOHATIBHOW TPYIIITHI
Camocmosamenvhas paboma. 4 4
BrimonHenue ynpaxxHeHui
Yraesoaopoasl M HUX NPHPOAHBbIE 17 12 8 4 5
HCTOYHUKU
3 | Anxaumt 2 2 2
4 | Ankensl. AJKaJueHbl U KaydyKH 2 2 2
5 | AnkuHBIL. ApeHbl 2 2 2
6 | Jlabopamopnas paboma Nel. 2 2 2
[Tonydyenue sTuneHa U usydyeHue
€ro CBOMCTB
7 | Jlabopamopnas paboma  Nel. 2 2 2
[Ipuponnsie UCTOYHUKU
yTJ1€BOJ0POJI0B
8 | O6o0menue o yriieBoaopoIaM. 2 2 2
Haxoxnenue MOJIEKYJIIPHOU
bopmybl OpPraHUYEeCcKOro
BEIlIeCTBA
CamocmosimenvHas paboma. 5 5
Brmonnenue YIIpaKHEHUH,
pelieHue  pacyeTHBIX  3ajad,
TBOPYECKOT0 3a/1aHUs
Kucsiopoaconepaxamue 12 8 2 6 4
OpraHuyvecKue coeMHeHHs
9 | JlabopamopHnas paboma  Ne3. 2 2 2
CpoiicTBa cnupToB, (¢eHoda u
aJIbJIeTU/I0B
10 | Jlabopamopuass paboma Ne4. 2 2 2
CBoiicTBa KapOOHOBBIX KHCIIOT




11 | Cnoxxuble 23(UPBI U KU P 2 2 2
12 | Jlabopamopuass paboma  NoS. 2 2 2
CBoiiCTBa yIJI€BOIOB
Camocmosmenvras paboma. 4 4
BelnonHeHNE yIIpa)KHEHUH,
TBOPYECKOTO 3a/IaHUS
AMHUHOKHCJIOTHI U 0eJIKU 13 8 4 4 5
13 | AMuHoOKuCHOTHL. benku 2 2 2
14 | Jlabopamopuass paboma  No6. 2 2 2
CaoiicTBa 0eIKOB
15 | Jlabopamopuass paboma Ne7. 2 2 2
Uccnenosanue CBOMCTB
BBICOKOMOJIEKYJISIPHBIX
COEJIMHECHUN
16 | KonTponbsHast pabora mo pasmeny 2 2 2
«Opranuyeckasi XUMHUsD.
CamocmosmenvHas paboma. 5 5
Beinonuenune YIPaKHEHUH,
TBOPYECKOTO 33/IaHUS
Paznen 2. Teopermueckue OCHOBBI 65 44 34 10 21
XUMHH
Crtpoenue BeniecTBa 20 12 12 8
17 | CoBpemeHHast MoOJellb CTPOEHUS 2 2 2
aToma
18 | Ilepuogmueckas cucremMa 2 2 2
XUMHUYEcKux anemeHToB JI.U.
Menneneena. dusnueckuit
cmbica [lepuoamdeckoro 3akoHa
J.1. Menneneepa
19 | Bunsl xumuueckoil cBsa3n. THIbL 2 2 2
KPUCTAJUTMYECKUX PEIICTOK
20 | dAucnepcHble CHCTEMBI. 2 2 2
KonnouHpie pacTBOPBI.
21 | O0bemMHass W MaccoBass JOJA 2 2 2
KOMIIOHEHTOB CMECH
22 | UctuHHBIC PacTBOPBI. 2 2 2
Omnpexnenenue MaccoBOM 101U
pPacTBOPEHHOT'0 BELIECTBA
CamocmosmenvHas paboma. 8 8
Brimmonnenue YIpaKHEHUMN
Pemenue pacueTHbIxX 3a1a4
XHUMHYecKue peakiunu 20 14 8 6 6
23 | Knmaccudukanms XUMHUYECKUX 2 2 2
peakuuit
24 | OKuCIUTENbHO- 2 2 2
BOCCTAHOBUTEIIbHBIE PEAKIIUU
25 | Jlabopamopnas paboma  NeS. 2 2 2

I'maponus  cosied  pa3auyHOrO
TUTIA




26

DIIEKTPOIU TUUECKAs
Jycconuanus

27

Jlabopamopuass paboma  Ne9.
Peaknuun wuoHHOro o0OMeHa B
pacTBOpax 3JIEKTPOJIUTOB

28

OO6paTtuMoCTh peakIui.
XWMHYECKOE PABHOBECHE U €ro
CMEIlCHU E o JIeHCTBHEM
pa3IuyHBIX (HaKTOPOB

29

Jlabopamopuass paboma Nel().
HccnenoBanue BJIUSIHUSA
pa3IMYHbBIX dbakTOpOB Ha
CKOPOCTb XMMHUUYECKOW pPEAKIIHU

Camocmosimenvras pa60ma.
Pemenne 3aJa4, BbIIIOJIHCHUC
YIPaKHECHU, TBOPYECKOI'0
3aJaHUsA

Mert

AJIJIbl 1 HEMETAJIJIbI

16

12

30

CBOICTBA MPOCTHIX BELIECTB -
METaJIOB

31

Jlabopamopuas paboma
Nell. CBoiicTBa COEqMHEHUI
Kenesa

32

CBoiiCTBa TPOCTBHIX BEIIECTB -
HEMETAJUIOB

33

Jlabopamopuass paboma Nel2.
CaoiicTBa COEIMH EHUI
HEMETAJIOB

34

Kopposus
DnexTponus

MCETAaJIJIOB.

35

KonTtponbHas pabora o paszneny
«Teopernueckue OCHOBBI
XUMUN

CamocmosmenvHas paboma.
Pemenue 3amad, BBINOJIHEHUE
YIIPa>KHEHUI

XuMHA U KHU3Hb

36

Hayunble MeTonbl 1NO3HAHUS B
XUMUH. XUMUS U 310POBbE

37

XUMHASA B HNOBCEIHEBHON >KU3HU.
XUMHUA U CEILCKOE X03SIUCTBO

38

XuMHus U dHepretuka. XvMHs B
CTPOMTEIILCTBE

Camocmosmenvras
Brinonnenue
3aIaHUSA

paboma.
TBOPYECKOTO

39

JAnddepenumpoBanublii 3a4er

2

2

2

Bcero

117

78

o4

24

39

OcBoeHne AUCHUIIIIMHBI MOXKCET OBITH pe€ain30BaHO C TMPUMCHCHUCM JSJICKTPOHHOI'O
O6y‘leHI/I$I, JUCTAaHIIMOHHBIX 06p330BaTeJ'II)HBIX TeXHOJOrMi B coorBercTBUU ¢ IlomokeHueM o
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NPUMEHEHUHU DJJIEKTPOHHOTO OOyYeHHs, TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH Mpu
peanmu3anuu  00pa30BATEIBHBIX MPOrPaMMaM CPEIHET0 NPOQPECCHOHATBHOIO 00pa3oBaHMs,
yTBepKIAeHHOro npencenareneM ydeHoro copera I'bOY BO «YI'TY».
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4. YCJIOBUS PEATIU3AIINUA PABOYEM ITPOT'PAMMOBI JACHUIIIINHBI
«XHUMMUS»

4.1. Tpe6oBaHUS K MUHUMAJbHOMY MaTePHAJbHO-TEXHUYECKOMY 00ecnedyeHn 0

Peanuzanmsi pabGouell mporpamMmbl JUCHUILIMHBI TpeOyeT Haludus ydeOHOro kKaOuHeTa
XUMHAYECKUX TUCIHILINH; 1a00paTOPUU XUMUHU.

OcHaleHHOCTh y4eOHOro KaOMHEeTa XMMHYECKUX TUCHUIUIMH: IOCaJ0YHBIE MecTa IS
oOyuaronmxcs, pabouee MecTO MpenojaaBaTens, MPOEKTOp, HWHTEPAKTUBHAS JIOCKa, HOYTOYKH,
CIPaBOYHBIE CTEH/IbI, y4€OHO-METOAMYEeCKas TOKYMEHTAIIUS.

OcHanieHHOCTb JJA0OPAaTOPUHM XUMHH: TOCAJOYHBIE MECTa MO0 KOJIMYECTBY 00yUaroImuXxcs,
BBITSDKHBIC TIKA(BI, MKAQbl I PEareHTOB C BBITSKKOM, MKa() CTEKJISTHHBIA AT XUMUYECKOM
MOCY/IbI M JOKYMEHTOB, CTOJIBI OCTPOBHBIE, CTOJIBI TPUCTEHHBIE, CTOJI IMPEIOaBaTels, anmapaT st
pEeKTUUKAIIMK, CTOJIBI TUTPOBAIBHBIC, CTOJI JIJISI BECOB, MOWKH, J1ab0opaTOopHas OCy/ia, MPOOUPKH,
IUTaHIIEeThl, Oymara WHAMKATOpHas, Oymara QuIbTpoBajbHas, CIHMYKH, Tabiuna MeHaeneeBa,
TabIUIla PacCTBOPUMOCTH, INTATHB JJS MPOOUPOK, KOJUICKIHS BOJIOKOH, KOJUICKIUS IUIACTMACC,
IUTATKA JJiekTpudeckas, PH-merp, mpubop miii M3ydeHUs CKOPOCTH pEaKIMH, BOJsHAs OaHs,
e, HedTh chipas, koyuieknus «IIpogykTel HedTenmepepa®oTKh», koutekmus «KaMeHHBbIH
yroyib», CTEKISHHBIE MaJlOYKH, Ta300TBOAHAS TPyOKa CO CTEKJISIHHBIM HAaKOHEYHUKOM, Kojba
Bropria, konObl KOHWYECKHE, IITaTUB Ja0OpaTOPHBIA, PEAaKTUBBI: CHUPT JTHIOBBIA, cepa
JJIeMeHTapHas, HaTpus Cyib(hui, HATpus CylIb(UT, pacTBOp HoAa, MEPEeKUCh BOJOPOA, KUCIOTa
a30THasi, KHUCJOTa CEpHasl, POJOHUT Kajus, MarHui, LHHK, >XeIe30, Y4eOHO-MEeTOauYecKas
JIOKYMEHTAITHSI.

4.2. UudopmanuonHoe odecneyeHue 00y4eHust

OCHOBHBbIEC HCTOYHHUKH:

e boromornosa, . B. Heopranuueckas xumus : yuednoe nocobue / M. B. boromosnosa. - Mocksa
: UH®PA-M, 2021. - 336 c. : un. - (ITIPO®Uns). - ISBN 978-5-98281-187-5. - Tekcr :
snekTpoHHbIi. - URL: https://znanium.com/catalog/product/1362442

e Ilenuna, B. M. Oprannueckas xumus : yueOnoe nocodue ans CI1O / B. U. Ilenuna, O. 1O.
Adanaceea, O. B. JlaBpentbeBa. — CapatoB : [IpodoOpazoBanne, 2021. — 136 ¢. — ISBN
978-5-4488-1241-5. — TekcT : 371eKTPOHHBIH // DIEKTPOHHBIN pecypc 1 poBoit
obpaszoBarensHoil cpenbl CITIO PROFo6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/106839

e CrenanoBa, A. K. Xumusa. OOmias u Heopranuueckas XuMus. OpraHudeckas XUMHS IS
CHeHabHOCTEH TEXHHUYECKOTro MpoQuils : METOANYECKHUE YKa3aHus K TabopaTOpHBIM paboTam

/" A. K. CrenanoBa ; VYXTHUHCKMH TOCYyJapCTBEHHbI TEXHUYECKHUII YHUBEPCHTET,
WuaycTpruanbHblE MHCTUTYT (CpeAHEro mpodeccuoHalbHOro odpaszoBaHus). — Yxra : M3n-Bo
VYXTUHCKOTO TOCYAApCTBEHHOIO TEeXHHYecKoro yHuBepcurtera, 2021. — 40 c. — Tekcer

(BusyanbHbIii). Teker : HemocpencTBennbie. http://lib.ugtu.net/book/41729/ 44 sks.

e bpritkoBa, A. JI. O6mas u nHeopranuyeckas xumus : npaktukym st CIIO / A. JI. BpeiTkoBa.
— Capatos : IIpodobpazoBanue, 2020. — 124 c. — ISBN 978-5-4488-0687-2. — Tekcr :
ANEKTPOHHBIN //  DnekTpoHHBI pecypc uudpoBoit obpaszoBarenpbHoit cpenst  CIIO
PROFo0pa3oBanue : [caiit]. — URL: https://profspo.ru/books/92126

I[OHOJIHI/ITQJII)HI)IC HUCTOYHUKMU:
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bonneipesa, O. . Xumus : 3anaunuk ns CIIO / O. U. Bongeipesa, O. I1. Kymmnapesa, I1. A.
[TonomapeBa. — Capatos : [Ipodob6pa3oBanue, 2020. — 140 c. — ISBN 978-5-4488-0595-0.
— TekcT : MeKTpOHHBIN // DNeKTpoHHBIA pecypce udpoBoit obpazoBatenbHol cpensl CITO
PROFo6pa3oBanue : [caiit]. — URL: https://profspo.ru/books/92199

Jlyneiixo, T. I'. Xumus : yue6nuk nust CITIO / T. T'. Jlyneiiko, O. B. [{s670, E. A. Pemernuxona.
— CaparoB, Mocksa : [IpodobpazoBanue, Aii [Tu Ap Meana, 2020. — 308 c. — ISBN 978-5-
4488-0433-5, 978-5-4497-0395-8. — TekcT : 31eKTpOHHBIHN // DIIEKTPOHHBIN pecypc nudpoBoit
o0pa3oBaTenbHOI cpenbl CIIO PROFob6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/94217
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5. XAPAKTEPUCTUKA 1 KOHTPOJIb OCHOBHBIX BUI0OB YYEFHOI

AEATEJBHOCTH IO JUCHUIIVIMHE «XUMUSA»

Conep:xanune XapakTepuCTHKA OCHOBHBIX ®opmMbI 1 METOABI KOHTPOJISI H
o0y4eHust BH/I0B YUEOHOM 1eSiITeJILHOCTH | OIEHKH Pe3yJbTaTOB 00y4eHusl
o0yyaromuxcs (Ha ypoBHe
y4eOHbIX AeicTBHIl)
Baxwueimmue YMeHue 1aBath ONpeesieHHe U Bxoonoti koumponw:
XUMHYECKHE ONEepUPOBATh CIEAYIOLIUMU XU - OLIEHKa TECTOBBIX 3aJJaHUM
TOHSITHS MUYECKUMU MOHSATUSIMU: OLIEHKA PEIIEHUsI paCUeTHBIX

BEIIIECTBO, XUMHYCCKUM IJIEMEHT,
aToOM, MOJIEKYJIa, OTHOCUTEIbHBIE
ATOMHAsl U MOJICKYJISIpHAs. MACCHI,
WOH, QJUIOTPOMUS, U30TOIIbI,
XUMHYECKas CBS3b,
AJIEKTPOOTPULIATETHHOCTD,
BaJICHTHOCTb, CTEIICHb
OKHCJICHHS, BEIISCTBA
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOCHHS,
pPacTBOPBI, JIEKTPOIHUT U
HEIJIEKTPOJIUT,
AIEKTPOIUTUYECKAS
JHUCCOLUALIUS, OKUCIUTENb 1
BOCCTAHOBHUTEIIb, OKHUCIICHUE U
BOCCTaHOBJICHUE, TEIIJIOBOM

3¢ dexT peakiuu, CKOpoCTh
XUMUUYECKON peaKkinu, KaTajins,
XUMHUYECKOE PaBHOBECHE,
YTJIEPOIHBIN CKEJIET,
(byHKIIMOHAJBHAS TPyIITA,
U30MeEpHsi, TOMOJIOTHsI

3ajad.
Texywuti KOHmMpoIb:

OLIEHKAa TECTOBBIX 3aJIJaHUH,
OLIEHKa pEIIeHHs pacYeTHBIX
3aJ1a4, OLIEHKA pe3yJIbTaTOB U
oT4era J1abopaTOPHOro 3aHATHS.
Pyb6eorcnvrii konmponws: onieHKa
TECTOBBIX 3a/IaHUM, OI[eHKa
pellIeHus] pacueTHBIX 3a/1a4.
IIpomedsicymounulii KOHMPO.L NO
oucyunaune: OL[€HKa TECTOBBIX
3a/1aHMI, OLICHKA PELICHMS
pacyeTHBIX 3a4a4

OCHOBHBIE 3aKOHBI
XAMUAHA

DopMyJIMPOBaHUE 3aKOHOB
COXpaHEHHS MACChl BEIIECTB U
IIOCTOSIHCTBA COCTaBa BELLECTB.
VYcTaHOBKA IPUYUHHO-
CIIEICTBEHHOM CBSA3U MEXIY
COZIepP’)KaHHEM 3THUX 3aKOHOB U
HAMMCaHUEM XUMHUYECKUX
(bopMy U ypaBHEHUH.
YcTaHOBKA 3BOJIIOLMOHHON
CYILLHOCTH MEH/1€JIEEBCKOM U
COBpEMEHHOU (POPMYIIMPOBOK
nepuoauyeckoro 3akona /1. 1.
MenneneeBa. O0bsicCHEHUE
¢u3nYecKkoro cMbiciia
CUMBOJIMKH I1EPUOIUYECKON
TaOUIBI XUMHUYECKUX SJIEMEHTOB
. Y. MenneneeBa (HoMepoB
3JIEMEHTa, epHoAa, TPYIIIbI) U
YCTaHOBKa MPUYHHHO-

Bxoonoti koumponw: ouenka
TECTOBBIX 3aJaHUM.

Texywuti KoHmpo/ib.: OLUEHKA
TECTOBBIX 3a/1aHUI

Pybesicnviii konmponb: olieHKa
TECTOBBIX 3aJaHUI
Ilpomedsicymounolil KOHMpPOIL NO
oucyuniune: OleHKa TECTOBBIX
3aJlaHUH.
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CIIEICTBEHHOM CBSA3U MEXIY
CTPOEHHEM aTOMa U
3aKOHOMEpPHOCTSIMU U3MEHEHUS
CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB B
Mepuoax M rpyrmnnax.
XapakTepucTUKA 3JIEMEHTOB
MaJbIX U OOJBIIKNX EPUOIOB MO
UX MOJIOKEHUIO B
Ilepuognueckon cucreme /1. 1.
MeneneeBa

OCHOBHBIE TEOPUU
XUMUHU

VYcTaHOBKa 3aBUCHMOCTH CBOMCTB
XMMHYECKUX BEIIECTB OT CTpOe-
HUS aTOMOB 00pa3yIOIIUX UX
XUMUYECKUX 3JIEMEHTOB.
XapaKTepuCTUKa BaXKHEUIIIMX
TUIOB XUMUYECKHUX CBSA3EH U
OTHOCUTEIBHOCTH 3TOHI
TUIIOJIOT M.

OObscHeHue 3aBUCUMOCTU
CBOWCTB BEILECTB OT UX COCTAaBa
U CTPOEHUS KPUCTAIIIMYECKUX
PELIETOK.

DopMyIUPOBKAa OCHOBHBIX
MOJIOKEHUN TEOpUU
ANEKTPOIIUTHYECKOU
JUCCOLMAIINYI U XapaKTePUCTUKA
B CBETE ITOM TEOPUH CBOICTB
OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCTMHEHU M.
@opMyIMpOBKa OCHOBHBIX
MIOJIOKEHUH TEOPUHU
XUMHYECKOr0 CTPOEHUS
OpPraHMYECKUX COECIUHEHUN U
XapaKTepUCTHKA B CBETE ITOU
TEOPUU CBOKWCTB OCHOBHBIX
KJIACCOB OPraHUYECKUX
COEJIMHECHUN

Bxoonoti koumponw: oneHka
TECTOBBIX 3a/IaHUH.

Texywuti KoHmpo/b.: OLUEHKA
TECTOBBIX 3aJIaHUH, OI[CHKA
pe3ynbTaTOB U OTYETA
71a00pPaTOPHOro 3aHATHS.
Pybesicnvlii konmpons: olieHKa
TECTOBBIX 3a/1aHUM.
IIpomesicymounsiti KOHMpPObL NO
oucyuniune: OleHKa TECTOBBIX
3a/laHUM.

Baxxneiimue
BEIIECTBA
Y MaTepuabl

XapaKTepucTHKa COCTaBa,
CTPOEHMS, CBOMCTB, IIOJYYCHHUS U
IIPUMEHEHUS BaXKHEHUILINX
METAJIJIOB U UX COCJIUHEHUH,
KOPpO3Hs METAJLIOB.
XapaKTepucTuKa COCTaBa,
CTPOEHHUS, CBOMCTB, IIOJYYEHHUS U
IIPUMEHEHUS BaKHEHILINX
HEMETAJUIOB U UX COCIUHECHUMN.
XapaKTepucTUKa COCTaBa,
CTPOEHHUS, CBOMCTB, IOJIYYCHUS U
MIPUMEHEHUS BaKHENILINX
KJIACCOB YTJIEBOJIOPOJIOB

Bxoonoti koumponw: onenka
TE€CTOBBIX 3aJaHUM.

Texywuti Koumpo/b: OLUEHKa
TECTOBBIX 3a/IaHUH, OLlEHKA
pe3ynabTaTOB U OTYETA
1a60paTOPHOTO 3AHSITHS.
Pyb6eorcnvrii konmponws: oneHka
TECTOBBIX 3aJaHUM.
IIpomesrcymounsiti KOHMPOL NO
oucyuniune: OleHKa TECTOBBIX
3a7laHUM.
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(amkaHOB, IUKJIOAIKAHOB,
aJIKEHOB, AJIKHHOB, apEHOB) U UX
HanOoee 3HAYNMBIX B
HapOJHOXO3SIMCTBEHHOM TUIaHE
npeacTaBuTeNeil. AHaJIOru4Has
XapaKTEePUCTUKA BaXKHEUILINX
MpeJICTaBUTeNIeN JPYruX KJIaccoB
OpraHUYeCKUX COEJIUHECHUM:
METaHOoJIa U ATAHOJIa, CIOKHBIX
3(UpPOB, KUPOB, MBI,
anperuaoB ((popmanabaeruioB u
areTalIb/Ieru1a), KETOHOB
(ammerona), KapOOHOBBIX KHCIIOT
(YKCyCHOM KHCIIOTBI),
MOHOCaXapHa0B (TJIIOKO3bI),
JicaxapuaoB (caxaposbl),
MoJIcaxapuioB (Kpaxmana u
LEJUTIOJI03b1), AaHUJIMHA,
AMHHOKHCJIOT, OCIIKOB,
MCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH,
Kay4yKOB, IJIACTMACC

XUMHAYECKUI A3BIK
U CUMBOJIAKA

UcnonszoBanue B y4yeOHOU
npodeccruoHabH oM
JesITEeIbHOCTU XUMHYECKUX
TEPMHUHOB M CUMBOJIUKH.
HasBaHue n3y4eHHbIX BEIECTB
M0 TPUBUAIILHOU WUITU
MEX/YHApOJIHON HOMEHKIIAType
U OTpa)kE€HUE COCTaBa dTUX
COCIUHEHUHN C TOMOIIBIO
XUMHYECKUX (popMy.
OTpakeHne XUMUIECKUX
MIPOIIECCOB C TTOMOIIBIO
YpaBHEHUI XUMHYECKUX
peakiui.

Bxoonoti koumponw: ouenka
TECTOBBIX 3aIaHUH.

Texywuti KoHmpony:

OII€HKa TECTOBBIX 3aJaHUM,
OLICHKA PEIICHUS PAaCUCTHBIX
3a/1a4, OlleHKa Pe3yJbTaTOB U
oT4eTa JJabOpaTOPHOT O 3aHSATHUSA.
Py6eorcnvrii konmponws: oneHka
TECTOBBIX 3aJaHUM.
Ilpomedicymounolil KOHMpPOIL NO
oucyunuxe: OleHKa TECTOBBIX
3aJJaHUH, OIIEHKA pEIICHUS
pacueTHbIX 3ajay.

XHUMHYECKUE
peakiuu

OObsacHeHue CyUHOCTH
XUMHUYECKUX MPOIIECCOB.
Knaccudukanus XuMu4ecKux
pEeaKUi 110 Pa3IMYHbIM
IIpU3HAKaM: YHUCIIY U COCTaBy
MIPOJYKTOB M PEareHTOB,
TenjaoBoMy 3ddexry,
HaIpaBJICHHIO, (ha3e, HAIUYHUIO
KaTajau3aTopa, U3MEHEHUIO
CTEICHE OKHUCIICHUS 3JIEMCHTOB,
00pa3yIoIIMX BEIIECTRA.
YcTaHoBKa MPU3HAKOB OOIIETO U
pa3IMYHOrO B TUIOJIOTUU
peaKuuii 17151 HEOPraHUYECKOU U
OpPraHUYECKON XUMUHU.

Bxoonoti koumponw: oneHka
TECTOBBIX 3a/IaHUU.

Texywuii kKonmponb. OUEHKa
TECTOBEIX 3aJlaHUM, OI[CHKA
pEe3ynbTaTOB U OTYETA
1a60paTOPHOTO 3AHSITHS.
Pyb6eoicnbiii konmpoaw: oneHka
TECTOBBIX 3aIaHUH.
IIpomesicymounulii KOHMPOL NO
oucyunune: OleHKa TECTOBBIX
3aaHuil
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Knaccudukanus Bemects u
MIPOLIECCOB C TOYKH 3PEHUS
OKHCJICHUSI-BOCCTAHOBJICHHUS.
CocraBieHue ypaBHEHUN
peakiui ¢ TOMOUIbIO METOAA
ANIEKTPOHHOTO OasiaHca.
OObscHeHuE 3aBUCUMOCTH
CKOPOCTH XUMHYECKON peakinu
Y TIOJIO’KEHHSI XUMHUECKOTO
paBHOBECHUS OT Pa3IMYHBIX
(akTopoB

XUMUYECKUN BrImosiHeHHEe XUMHUYECKOTO Texywuii Konmponb. OUEHKa
AKCIEPUMEHT AKCIIEPUMEHTA B TTOJTHOM pe3ynbTaTOB M OTYETA
COOTBETCTBHH C ITPAaBUIIAMHU 71a00paTOPHOro 3aHATUS
0e30MacHOCTH.
Habmonenue, pukcanus u
OIHMCaHHE PE3YJIbTATOB
IIPOBEJIEHHOI'0 SKCIIEPUMEHTA
XuMuueckast [IpoBenenne caMmocTosTENbHOTO | Texywutli KoHmpoasb: OlEHKa
uHpopManus NOMCKa XUMHYECKOU pE3yAbTaTOB BBINOJIHEHHOT O
uH(GOpPMAIUH C UCIOIB30BAHUEM | TBOPYECKOTO 3a/1aHUA.
pa3IUYHbIX UCTOYHUKOB Py6eorcnviii konmponw: olieHka
(HAyYHO-TIONYJISIPHBIX M3JAaHUN, | PE3YJIbTATOB BBHITOJHEHHOTO
KOMIIBIOTEPHBIX 0a3 TaHHBIX, TBOPYECKOTO 3aJIaHUS
pecypcoB UuTepHeTa).
Hcnonb3zoBaHrne KOMITBIOTEPHBIX
TEXHOJIOTHIA 11 00pabOTKH U
nepeiauv XMMHUYEeCKOU
uH(bOpMaIUH U ee
MIPEJICTABJICHUSI B Pa3JIMYHBIX
¢dbopmax
Pacuersr 1o | YCTaHOBKA 3aBUCUMOCTH MEXAY | BX0OHOU KOHMPOb: OIEHKA
XUMUYECKUM KaueCTBEHHOH U pEIICHHS pacyeTHBIX 3a]1ay.
bopmynam U | KOMTUYECTBEHHON CTOpOHAMU Texywuti KoHmpo./ib. OUEHKa
YpaBHEHHSIM XUMHUYECKUX O0BEKTOB U pELIeHHs pacyeTHBIX 3a/1a4
nporeccoB. Pemenue pacuetHoix | PybescHbili KOHmMpoasb.: OLIEHKa
3a/1a4 10 XMMUYECKUM pELIeHMs pacyETHBIX 3a/1a4
(dbopmynam u ypaBHEHUSIM IIpomesicymounsiti KOHMPObL NO
oucyuniuxe: OIeHKa pereHus
pacueTHBIX 3a7a4
[TpodunsHOE u | OObsICHEeHNE XUMUYECKUX Texywuti Koumpo/b.: OLUEHKa
npoecCuOHaNBHO | SIBJICHUM, MPOUCXOISIINX B TECTOBBIX 3a/IaHUI
3HAYMMOC npupoze, ObITy U Ha OLIEHKA PE3yJIbTaTOB U OTYETA
cozepkaHue MIPOM3BOJICTBE. 1a60paTOPHOTO 3AHITHS.

Ornpenenennue BO3MOKHOCTEN
MPOTEKAHUS XUMUYECKUX
MPEBPAIICHUI B pa3IMYHbBIX
YCIIOBHSIX.

Cobmrofenue nmpaBui
9KOJIOTUYECKU TPAMOTHOTO
MTOBEJICHUS B OKpPYKaroIIel

Pyb6eoicnbiii konmpoaw: oneHka
TECTOBBIX 3aJIaHUM, OI[€HKA
pelIeHHs pacyeTHBIX 3a/1ay.
Ilpomesrcymounolil KOHMpPOIL NO
oucyunune: OleHKa TECTOBBIX
3aJlaHU, OLICHKA PEIICHUS
pacueTHbIX 3aj]a4, OIlEHKa
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cpene, CeIbCKOM X035 CTBE.
OneHka BIUSHUS XUMHYECKOT O
3arpsi3HEHUS] OKPY KAIOIIEeH
Cpenbl Ha OpraHu3M YeJIOBeKa H
JPyTUE )KUBBIC OPTaHU3MBI.
Cobmrofenue nmpaBui
Oe3oracHOro oopaIieHus ¢
TOPIOYMMH U TOKCHYHBIMH
BEIIECTBAMU, JIA0OpaTOPHBIM
obopynoBanuem. [lonrotoBka
pacTBOPOB 3aJTaHHOMH
KOHIICHTPAIIMK B OBITY M Ha TIPO-
u3BocTBe. KpuTnueckas omneHka
JIOCTOBEPHOCTU XUMHUYECKOU
uH(pOpMaIK, NOCTyNalOIIeN U3
pa3HbIX HICTOYHHKOB

PE3YyJIbTATOB BLIIIOJIHECHHOI'O
TBOPUYCCKOI'o 3aiaHHA
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