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1. HIOACHUTEJIBHASA 3AIINCKA

PaGouass mnporpamma IUCHUIUIMHBI «XUMHS» MpelHa3HayeHa Uil HW3Y4YeHHUsS B
Wupycrpuansaom uHcTuTyTe (CIIO) YITY, peamusyromero o0pa3oBaTelbHYIO MPOrpaMMy
cpenHero oduiero oopazoBaHusi B Ipefernax OCBoeHUs oOpaszoBarenbHoM mporpammbsl CIIO Ha
6a3e OCHOBHOT'O 00IIIero 00pa30BaHMs IIPH MOJITOTOBKE CHEIMAINCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero odiiero oopa3oBaHusl,
MPEIBSIBISEMBIX K CTPYKTYPE, COACPKAHUIO U PE3yJIbTaTaM OCBOCHHSI AUCIUTUTHHBI «XUMUS, C
Y4ETOM MPHUMEPHON OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl CPEIHEro 00IIero o0pa3oBaHuUs,
onobpenHoit ®YMO mno obmemy obOpazoBanuto (mpotokon or 28.06.2016 Ne 2/16-3).
CopepxaHue MporpaMMbl «XUMHUs» HAMIPABJICHO Ha IOCTHXKEHUE CIIEAYIOIINX IIeNIeH:

e (dopMupoBaHHe Yy 00YYAIOIIMXCS YMEHHUS OLICHMBATh 3HAYMMOCTh XMMHYECKOIo 3Ha-
HUS JUTS K&XKI0TO YEIIOBEKa,;

* (dopMmupoBaHHe Yy 00YyJaIOIIUXCS IEIOCTHOTO MPEICTABICHHS O MUPE U POJTU XHMHH B
CO3JIaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KApTUHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOWIEW  JACHMCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH,
TEXHUUYECKOH Cpefibl, — HUCIONb3Ys ISl TOr0 XUMUYECKUE 3HAHUS;

* pa3BUTHE y OOYyYalOLIUXCs YMEHUU paznuvarh (akThl M OLIEHKH, CPAaBHUBATH Olle-
HOYHBIC BBIBOJIBI, BHJIETh UX CBS3b C KPUTEPHSIMH OIICHOK U CBSI3b KPUTEPHEB C OMPEICIICHHOM
CUCTEMOH IIeHHOCTEH, POpPMYIHPOBATH K 0OOCHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

e mpuoOpeTeHne OOYYaIOUIMMHUCS OIBITa PAa3HOOOPA3HOW IEATENBHOCTH, MO3HAHUSA U
CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, MMEIOUIMX YHHBEPCAIIbHOE 3HAUYEHHUE Ui Pa3IHYHBIX
BUJIOB JESITENLHOCTH (HABBIKOB pEIICHUs MPOOIeM, MPUHATUS pPEUIeHHH, MOUCKa, aHauu3a U
00paboTkn mHPOpMAIHK, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPCHHM, COTPYAHHUYCCTBA,
0e30MmacHOro 00paIleHus C BEIECTBAMH B IIOBCETHEBHOM KU3HN).

Mecro JVCIIATUTHHBI B CTPYKTYypE o0Opa3oBaTenbHOU IPOTPaMMBbI:
0011e006pazoBaTeNbHas MOJITOTOBKA, 0a30BbIC TUCIUILTAHEI.

KoJsinuecTBO 4acoB Ha OCBOEHHE MPOrPaAMMBbI IMCIHUILINHBI:
MaKCHUMaJbHON ydeOHOU Harpy3ku oOyuatomerocst 80 yacoB, B TOM YHUCIe:
AJ151 04HOi (pOpMBI 00yUeHH:

00s13aTeNIbHON ayTUTOPHOM yueOHOI Harpy3Kku oOyydaromerocst /8 4acos;
KOHCYJIbTallMK 00ydJarolerocs 2 yaca.



2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUS IO JUCIHUIITIMHE «XUMMUSI»

B paMKax OCBOCHHUA COACPKAHHA OUCHUILIMHBL «XI/IMI/IH», obecneunBaeTcs JOCTHIKCHHEC
06yanOH.[I/IMI/ICSI CJICAYIOIIUX PC3YJIbTATOB:

® JIMYHOCTHBIX
- POCCHUICKYIO TPXKIAHCKYIO UIEHTUYHOCTh, HAaTPUOTHU3M, YBaXKEHHE K CBOEMY HapoAy, YyBCTBA
OTBETCTBEHHOCTH mepen PoauHON, TOpaocTH 3a CBOM Kpail, cBOW Poauny, npouuioe u
HACTOsAIIee MHOTOHALMOHAILHOTO Hapoaa Poccuu, yBakeHHE TOCYIapCTBEHHBIX CHMBOJIOB
(repO, ¢urar, rumH);
- TPAKIAHCKYIO MO3UIMI0, KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHAa POCCHUUCKOro OOIIECTBa,
OCO3HAIOILIEIO0 CBOM KOHCTUTYLMOHHbIE IpaBa M OOA3aHHOCTH, YBAXKAIOLIETO 3aKOH U
MPaBOIMOPAIOK,  OOJMAJaloIero  YyBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,  OCO3HAHHO
NPUHUMAIOIIETO TPAJWIMOHHBIE HAlMOHAJBHBIE M OOIIEYENIOBEYECKHE T'yMAaHHCTUYECKHE U
JEMOKpaTUYeCKUE [IEHHOCTH;
- cOpMHPOBAaHHOCTL OCHOB CaMOpPa3BUTHA ¥ CAMOBOCIIUTAHHSA B COOTBETCTBUU C
o0IIeYeIOBeUeCKUMU I[IEHHOCTSIMM W HJIealaMH TPaKJAHCKOTO OOIIEecTBa; TOTOBHOCTh U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM €ATEIbHOCTH;
- HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, NEThbMHU MIAJIIET0 BO3pAacTa, B3POCIBIMH B
00pa30BaTesIbHOM, O0IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIE0BATENbCKOM, IPOEKTHOM U IPYrUX
BUJaX JESATEIbHOCTH;
- TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, HA MPOTSHKCHUU
BCEH JKM3HHM; CO3HATEIbHOE OTHOIICHHE K HENPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO
YCIETHOW MPo(eCcCHOHAIBHON M 00IECTBEHHOM NeATSIIEHOCTH,
- OCTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYas SCTETHUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;
- OepekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3NYECKOMY U MICUXOJIOTHUYECKOMY
3/10pOBbIO, KaK COOCTBEHHOMY, TaK U APYTUX JIt0JIeH, YMEHUE OKa3bIBATh MEPBYIO TOMOIIb;
- c(hopMUPOBAaHHOCTH JKOJOTMYECKOTO MBINUICHUS, TOHUMaHMUsA BIUSHHUS COLMAJIBHO-
HKOHOMUYECKUX IPOLECCOB Ha COCTOSHUE MPHUPOJHON M COLMAIBHOM Cpelbl; mpuoOpeTeHue
OTIBITA HKOJIOTO-HANPABIEHHON AEATEIbHOCTH;

e MeTamnpeaMeTHBbIX
- YMEHHUE CaMOCTOSITENIbHO ONPEAEIATh LEIH AeATeIbHOCTH U COCTABIIATH IJIaHbl JESTEIbHOCTH;
CaMOCTOSITENIbHO ~ OCYILECTBIISAT, ~KOHTPOJUPOBaTb UM  KOPPEKTHPOBAThb  JEATEIbHOCTD;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpCHI JUIsl IOCTHKEHUSI MTOCTABJIEHHBIX IIeJIel U pean3alun
IUIaHOB JIESTEILHOCTH; BEIOUPATh YCHEIIHbIE CTPATETHH B PA3JINYHbIX CUTYAlUsX;
- yYMEHUE MpPOAYKTHUBHO OOIIAaTbCcd M B3aWMOJEWCTBOBAaTH B IPOIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTBIBaTh MO3MLMU JAPYIHMX YYAaCTHUKOB JESATEIBHOCTH, 3((EKTUBHO
paspemniaTh KOH(IUKTHI;
- BIQJICHUE HAaBBIKAMHM II03HABATENbHOW, Y4eOHO-MCCIIENAOBATENbCKOM M  MPOEKTHOM
NEeSITETbHOCTH, HAaBBIKAMH  pa3pelieHusl mpo0yieM;  CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELICHHs NMPAKTHYECKUX 3aj]au, MPUMEHEHHUIO Pa3IUUHbIX
METO/IOB TIO3HAHUS;
- TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOATENbHOH HWH(pOPMAIMOHHO-TIO3HABATEILHON
NeSITeTIbHOCTH, BIIAJICHUE HABBIKAMH TIONYYEHHUS HEoOXoauMmol WHGOpMAIMK W3 CIOBapeu
pa3HBIX TUIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3UUHBIX UCTOYHUKAX MHPOPMALIUU, KPUTHUECKU
OIICHUBATh U MHTEPIPETUPOBATH HH()OPMAITHIO, ITOTyJaeMYIO U3 Pa3IHMYHBIX HCTOYHHKOB;
- YMEHHE HUCHOJb30BaTh CPEACTBA MH()POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMH B
pEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHM3AIMOHHBIX 3a1ad C COOJOJICHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHus!, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;
- YMEHHUE ONpEeNsaTh Ha3HaYeHNE U (PYHKIIMH Pa3IMYHbIX COIUAIBHBIX HHCTUTYTOB;



- YMEHHE CaMOCTOATEIbHO OLIEHMBATH M IPUHUMATh PEIICHHUA, ONPEIEISIOIINE CTPATETHIO
MIOBEJICHUS, C YY4ETOM I'PaXXAAHCKUX U HPABCTBEHHBIX LICHHOCTEH;
- BJIAJICHUE S3BIKOBBIMU CPEACTBAMU - YMEHME SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOUYKY
3pEHMs], UCIIOIb30BATh a/ICKBAaTHBIC SI3bIKOBBIE CPEIICTBA;
- BJIaJICHUE HABbIKAMM [103HABATEIbHON pe(IEKCHM KaK OCO3HAHUS COBEPILAEMbIX NEHCTBUN U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHUM, 'PAHULl CBOETO 3HAHMS U HE3HAHUS,
HOBBIX I103HABATEJIbHBIX 33134 U CPEACTB UX JTOCTHIKEHUS.

e IpeIMeTHbIX
- c(OPMHPOBAHHOCTH MPEJICTABICHUI O MECTe XUMHUHU B COBPEMEHHOM HayYHOH KapTHHE MHUPA;
IIOHUMaHWE pOJM XHUMHUU B (POpPMUPOBAHMM Kpyrozopa M (PyHKIHMOHAJIBHOW TIPaMOTHOCTU
YeJIOBEKa IS PEIICHUS IPAKTUYECKUX 3a/1a4;
-BJIAJICHUEC OCHOBOIIOJIATAIOIIMMU XMMHYECKUMHU TIOHATUSAMHU, TEOPHUAMH, 3aKOHAMU W
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
- BJAJEHUE OCHOBHBIMH METOJAaMU HAYYHOI'O II0O3HAHUSA, WCIHOJB3YEMBIMH B XUMHHU:
HaOJroIeHNe, ONHCaHWe, W3MEpEeHHe, HKCIEPUMEHT; YMEHHEe o00padareiBaTh, OOBICHATH
pe3yibTaThl MPOBEJCHHBIX OMNBITOB M JIENaTh BBIBOJbl; TOTOBHOCTh M CIIOCOOHOCTH IMPUMEHSTH
METO/1bI IIO3HAHHUS IIPU PEIICHUH NTPAKTHYECKUX 3a/1a4;
- c(OpMHUPOBAHHOCTh YMEHHUsS JlaBaTh KOJIMYECTBEHHbIE OLIEHKH M MPOBOAMTH PacueThl IO
XUMHAYECKHM (HOopMyJIaM U ypaBHEHUSIM;
- BJIaJICHHE [IPaBUIaMU TEXHUKU 0€30IaCHOCTHU MPH MCIOJIb30BaHUN XUMHUUECKUX BELIECTB;
- ¢(hOpMHUPOBAHHOCTh COOCTBEHHON MO3UIMHU IO OTHOUICHHWIO K XUMHYECKOW HH(pOpMAIHH,
II0JIy4a€MOU U3 pPa3HbIX HCTOYHUKOB;
- 17151 00y4aroluXCcsl C OrPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsl (IIPH HAJIMYMH) OBJIA/ICHUE
OCHOBHBIMM JIOCTYIIHBIMU METOJJAMHU HAYYHOI'O IIO3HAHMUS;
- IS CJeNbIX M CIa0oBUAAIIMX oOyyarouuxcs (Mpu HaJIM4YMM) OBJIAJICHUE IPAaBUJIAMU 3alUCU
XUMHUYECKHX (OPMYJI C HCIOJIb30BaHUEM pelbeHO-TOUeHYHOH cucteMbl o0o3HaueHuit JI.
bpaiins.



3. TEMATUYECKHUM IVIAH U COJIEP)KAHUE PABOYEN ITPOT' PAMMBI

JAUCHUIIJINHBI «XUMUSA»
KonngecTBo ayTMTOPHBIX YacoB
No HanmeHnoBanue pasnienoB u MaKCHM. Bcero Teoper | Jlabopa | Koncy
TeM/coiepikaHue yaeOHOTo u. T. JBTAI
/i Harpyska
Marepuaia o0y4eH | paboThl un
ue
Paznen 1. Opranuyeckasi XuMusi 32 32 18 14
OcHOBHbBIE NOHATHS OPraHMYecKOM 4 4 4
XHMHH W Teopusi  CTPOEHHUsl
OpraHHYecKHX coeMHeHMit
1 | IlpenMer opraHMYECKON XHUMHH. 2 2 2
OCHOBHBIE TIOJIOKEHUSI TEOPHH
XUMHYECKOT0 CTPOCHHS
OpraHUYeCKUX coeauHeHun A.M.
bytineposa
2 | Knaccudpukamuss OpraHHYeCKUX 2 2 2
COCTMHEHHI. [Tonsitue 0
(GyHKIMOHATIBLHOH Tpymie
YriaeBoaopoabl W HMX NPHPOIHbIE 12 12 8 4
HCTOYHUKH
3 | AnkaHbl 2 2 2
4 | AnkeHbl. ATKaUEeHbl U KayuYyKu 2 2 2
5 | AnkuHbl. ApeHbl 2 2 2
6 | Jlabopamopnas paboma Nel. 2 2 2
[Tonyuyenue sTuneHa U n3ydyeHue
€ro CBOMCTB
7 | Jlabopamopnass paboma  Ne2. 2 2 2
[Tpuponnsie UCTOYHHUKHU
YII€BOJOPOIOB
8 | OboOuieHne Mo YriaeBoJOpOJIaM. 2 2 2
Haxoxnenue MOJIEKYJISIPHOM
(hopMyIibI OpPraHUYeCcKOro
BEIIECTBA
Kucaopoacoaep:xkamme 8 8 2 6
OpraHuvecKue coeJHHeHusl
9 | Jlabopamopnaa paboma Ne3. 2 2 2
CaoiicTBa cnupToB, (eHona u
QJIBJIETH/I0B
10 | Jlabopamopuas paboma  Ne4. 2 2 2
CBoiicTBa KapOOHOBBIX KHCIIOT
11 | CroxxHble 3UPHI U KUPBI 2 2 2
12 | Jlabopamopnass paboma  Ne5. 2 2 2
CBoJCTBa YTIJIE€BOJIOB
AMHUHOKHCJIOTHI U 0eJIKH 8 8 4 4
13 | AmunokucnoTHl. benku 2 2 2
14 | Jlabopamopuas paboma  Neb. 2 2 2
CpoiicTBa 6€ITKOB
15 | Jlabopamopuas paboma NeT. 2 2 2




Uccnenosanue CBOJCTB
BBICOKOMOJIEKYJISIPHBIX
COETUHEHUN

16 | KonTposbHas paboTa 1o pasaeny 2 2 2
«OpraHuyeckasi XuMus».

Paznen 2. Teopermyeckue OCHOBBI 44 44 34 10

XUMHH

CTpoeHue BellecTBa 12 12 12

17 | CoBpemeHHas MoOJeNb CTPOCHUS 2 2 2
aTroma

18 | Ilepuoamueckas cucTema 2 2 2
XAMHYECKUX d3nemeHToB JI.1.
Meneneesa. Pusnueckuin
cmbicn [leproanueckoro 3akoHa
JI.. MenneneeBa

19 | Bugsl xumMudeckoil cBs3U. THIbL 2 2 2
KPUCTATNYCCKUX PEIIECTOK

20 | JIucriepcHbie CHUCTEMBI. 2 2 2
KosutonHbie pacTBOPBI.

21 | O6bemMHass U MaccoBast OOMA 2 2 2
KOMITOHCHTOB CMECH

22 | UctunHbBIC PacTBOPBI. 2 2 2
Omnpenenenre MaccoBOM 10U
pPacTBOPEHHOT'O BEIIECTBA

XuMHYEeCKHE peakuu 14 14 8 6

23 | Kmaccupukanus  XUMHUYECKHX 2 2 2
peaxkuui

24 | OKHCITUTEITBHO- 2 2 2
BOCCTAaHOBUTEJIbHBIC PEAKIINH

25 | Jlabopamopuass paboma  Ne8. 2 2 2
I'maponus comel  pas3IMYHOIO
THTIA

26 | DneKkTpoiIuTHYecKas 2 2 2
JUCCOTTHAITUS

27 | Jlabopamopnas paboma  Ne9. 2 2 2
Peakniun wuonHOTO OOMEHa B
pacTBOpax IMEKTPOIUTOB

28 | O6parumocTh PEaKIIHid. 2 2 2
XUMUYecKOoe paBHOBECHE U €ro
cMeIIeHIe o IEUCTBUEM
pa3nUYHBIX (HaKTOPOB

29 | Jlabopamopuas paboma Nel0. 2 2 2
HccnenoBanue BIIMSTHUSA
Pa3IMYHBIX (akTopoB Ha
CKOPOCTh XUMHUYECKOW PEaKIINH

MeTaJuibl 1 HEMETAJLIbI 12 12 8 4

30 | CpoiicTBa IPOCTHIX BEIIECTB - 2 2 2
METaJIJIOB

31 | Jlabopamopnuas paboma 2 2 2

Nell. CoiicTBa cOeqUHEHUI




KEIIC3a

32 | CpoiicTBa MPOCTHIX BEIIECTB - 2 5 2
HEMETaJJIOB

33 | Jlabopamopnas paboma Nel2. 2 2
CaoiicTBa COEIMHEHU 2
HEMETaJJIOB

34 | Koppo3us METAJIJIOB. 2 5 2
DJIEKTPOJIN3

35 | KonTpomnpHas pabora 1o pasueny 2 2
«Teopernyeckue OCHOBBI 2
XUMUN

XuMHS U )KU3Hb 8 8 8

36 | Hayunele MeTonmbl MO3HAHUSA B 2 9 2
XUMHUHU. XUMUS B 3I0POBHE

37 | XuMusl B TIOBCETHCBHOH JKH3HH. 2 2
XUMHSI U CEITbCKOE X03SHUCTBO 2

38 | Xumus u sHEpreTHka. XUMHUS B 2 5 2
CTPOUTENIbCTBE
KoncyabTanumn 2

39 | AnddepeHunpoBaHHbII 3a4eT 2 2 2
Bcero 80 78 54 24

OcBoeHME JUCUUIUIMHBI MOMET OBITh PpEAIN30BAHO C IMPUMEHEHHEM 3JIEKTPOHHOIO
o0Oy4deHHs, NUCTAHI[MOHHBIX 00Pa30BAaTEIbHBIX TEXHOJOTHI B cOOTBETCTBUU ¢ [lomoskeHuem o
IPUMEHEHUN 3JIEKTPOHHOIO OOY4EHMsI, JUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTUN NpU
peanu3anuu 00pa30BaTEIbHBIX MPOTPaMMaM CpPETHEro MpodeccuoHANIbHOTO 00pa30BaHUA,

yTBepkAeHHOro npenaceaarenem yueHoro copera ®I'bOY BO «YI'TVY».




4. YCJIIOBUS PEAJIU3ALINA PABOYEM ITPOTI'PAMMBI JUCHUITINHBI
«XHUMMHUSA»

4.1. Tpe6oBaHHMS K MUHUMAJILHOMY MATEePHAJIHLHO-TEXHHYECKOMY 00ecneyeHH o

Peanmzanus pabodveid mporpaMMbl JUCHUIUITHHBI TPeOyeT Haauuusi y4eOHOro kaOuHeTa
XUMUH, Ta00PATOPHH XUMHUH.

OcHalieHHOCTh Y4eOHOT0 KaOHeTa:
[Tocagounbie MecTa At 0OydaroUMXxcs, padoyee MecTo MperoaBaTels, MPAKTUYECKHe padOThI
JUIE OOydaronmMxcsi, JIOCKa ydeOHas, TeMaTHYECKUE TUIAKATHI, TAOJIUIIBI, CTEHBI, CIIpaBOYHAsS
auTepaTypa, yaeOHO - METOIMYEeCKas TOKYMEHTAIIHS.

OCHaIIeHHOCTD J1a00paTOpUu:
[Mocagounbie mecta [uisi oOy4aromuxcs, pabodyee MECTO IperojaaBarens, J0CKa ydeOHas,
HITaTHUB, MPOOHMPKH, TAOJIHMIIA PACTBOPUMOCTH, €MKOCTH JUUIsl CBHITyYUX BEIIECTB, MPOOKa C
ra3o0TBOJAHONW TpPYyOKOW, CHHPTOBKA, CIHYKH, acOecToBas CETKa, THUTEIbHBIC IIMIIIIHI,
XUMHYECKHE CTaKaHbl, CTCKISIHHAs Tallouka, Koyutekims «llmacTMacchl»,  KOJUICKIIHSI
«BomnokHay, CTymKa, MeCTUK, KepaMudecKas JIOKKa, BaTa, peakTHBBI, BRITSHKHOW MIKad, CTCHIBI,
TUIAKAThI, Y4eOHO - METOIUYECKas JIOKYMCHTAIIHS.

4.2. UndopmanuonHoe odecrieyeHne o0ydeHust
[lepeyeHp peKOMEHAYEMBIX Y4E€OHBIX H3/aHUH, VHTEpHET-pecypcoB, IOMOIHUTEILHON
JUTEPATYypPBI

OcCHOBHbBIE HCTOYHUKH:

o boromomoBa, W. B. Heoprammueckas xwmmwus: ydeOHOe mocoboue / W.B.
BboromosoBa. — Mocksa: UTHO®PA-M, 2020. — 336 c.: un. — (ITPO®Uns). — ISBN 978-5-98281-
187-5. — Tekcr: anekTpoHHbIH. — Peskxum goctyma: https://znanium.com/read?id=356146

. Jlyneiiko, T. I'. Xumus: yueonuk mis CI1O / T. I'. Jlyneiiko, O. B. [Is6m10, E. A.
PemernukoBa. — CapatoB, Mocksa: [IpodobpazoBanue, Aii [lu Ap Meama, 2020. — 308 c. —

ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Tekct: onekTpoHHBIH. — Pexum
noctyna: https://www.iprbookshop.ru/epd-reader?publicationld=94217
° bonneipeBa, O. U. Xumus: 3amaunuk mist CIIO / O. U. bonaeipeBa, O. II.

Kymnapesa, I1. A. ITonomapeBa. — Capatos: IIpodobpazoBanue, 2020. — 140 c. — ISBN 978-5-
4488-0595-0. — Tekcr: siekTpoHHbid. — Pexkum moctyma: https://www.iprbookshop.ru/epd-
reader?publicationld=92199

. Hpoznos, A. A. Xumus: yueoHoe mocooue mns CIIO / A. A. Jlpo3nos, M. B.
HpoznoBa. — Caparos: Hayunas kaura, 2019. — 317 ¢. — ISBN 978-5-9758-1900-0. — Texkcr:
3IEKTPOHHBIN. — Pexxum noctymna: https://www.iprbookshop.ru/epd-reader?publicationld=87083

J Xumus: yuebHoe nmocodue st CIIO / cocraButenu I'. 10. Boctpukona, E. A.
Xopoxopauna. — Caparos: [IpodobpazoBanme, 2019. — 91 ¢. — ISBN 978-5-4488-0369-7. —
Texcr: JJIEKTPOHHBIH. — Pexum JIOCTyTA! https://www.iprbookshop.ru/epd-
reader?publicationld=87280

. AckapoBa, JI. X. Xumus: ydge6Hoe mocodbue mns CIIO / JI. X. AckapoBa; mon
pemakuueit JI. A. baiikoBoii. — 2-e¢ m3a. — Caparos, ExkarepunOypr: IIpodoOpazoBanue,
VYpanbsckuii ¢penepanbubiii yauepcutet, 2019. — 79 c¢. — ISBN 978-5-4488-0382-6, 978-5-7996-
2917-5. — Tekct: omekTpoHHBIH. — Pexum mocryma: https://www.iprbookshop.ru/epd-
reader?publicationld=87899

J [lenuna, B. WU. Oprannueckas xumusi: yde6Hoe mocobue mis CIIO / B. U.
[Tenuna, O. 0. Adanaceesa, O. B. JlaBpenTtheBa. — Capatos: [Ipododpazosanue, 2021. — 136 c.
— ISBN 978-5-4488-1241-5. — Texkcr: AJEKTPOHHBIN. — Pexum
noctyma: https://www.iprbookshop.ru/epd-reader?publicationld=106839
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. Opraanueckas xumust: paktukyMm st CI1O / cocraButenu T. A. Poxnuna, 10. A.
I'yxens. — Capatos: [Ipodobpazosanue, 2021. — 67 ¢. — ISBN 978-5-4488-1141-8. — Tekcr:

AIIEKTPOHHBIN. - Pexxum J0CTyTa: https://www.iprbookshop.ru/epd-
reader?publicationld=105147
. BpeitkoBa, A. JI. O0mas u Heopranudeckas xumusi: mpaktukym aias CI1O / A. 1.

BpeitkoBa. — Caparos: [IpodobOpaszoBanue, 2020. — 124 c. — ISBN 978-5-4488-0687-2. — Tekcr:
3JIEKTPOHHBIN. — Pesxum moctyma: https://www.iprbookshop.ru/epd-reader?publicationld=92126

JlonoJHUTe/IbHbIE HCTOYHUKM:

. CrenanoBa, A. K. OOmas u Heopranuueckas xumus. OpraHuyeckas XUMUS:
MeTOMYeCKHe YKa3aHus K JabopaTopHbiM padboTtam / Anekcanapa KoncrantunoBna CTenaHoBa;
VYXTUHCKMIM T'OCYJapCTBEHHBI TEXHMYECKUH YyHUBepcuTeT, HHaycTpuanbHbIi WHCTUTYT
(cpennero mpogdeccnoHanbHOr0 00pazoBanus). - Yxrta: M31-B0 YXTHHCKOTO rocyJapCTBEHHOTO
TeXHuueckoro yHuBepcurtera, 2019. — Jlns cpemnero mpodecCHOHaIBHOTO OOpa3oBaHMS. —
Tekct: smekTpoHHBIN: 0.11. — TekcT (BU3yalbHBIN): HEMOCPEICTBEHHBIA. — PexuMm mocryna:
http://lib.ugtu.net/book/41340/

CremanoBa, A. K. Xumus. O06miast u Heopranuyeckas xumus. OpraHuyeckast XUMust JIst
CIEIUAIEHOCTEH TEXHUIECKOTO TPOGHUIIS: METOIMICCKUE yKa3aHUs K JabopaTopHBIM paboTam /
Anekcannpa KoncranTuHOBHa (TenmaHoBa; YXTUHCKMM TOCYJapCTBEHHBIM TEXHUYECKHI
YHHBEPCUTET, MHAyCTpHUaIbHBI HHCTUTYT (CPEIHEro MPOPECCHOHATBHOTO 00pa3oBaHUs). —
VYxta: M3a-BO YXTHHCKOTO TOCYJAapCTBEHHOTO TEXHHYECKOro yHuBepcutera, 2021. — Jlns
cpeaHero mpogecCHoOHALHOTO 00pa3oBaHusl. — 0.11. — DIEKTPOHHAS Mporpamma (BU3yasbHas).
DJIeKTpOHHBIE JaHHbIC: JIEKTPOHHBIE. — Pexxum moctyma: http://lib.ugtu.net/book/41729/
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5. XAPAKTEPUCTHUKA U KOHTPO.JIb OCHOBHBIX BUJIOB YUEBHOI
JAEATEJIBHOCTH 110 JUCHUIIVIMHE «XUMUSA»

Conep:kanue XapakTepucTHKA OCHOBHBIX @DopMbI U METOAbI KOHTPOJISI M
o0yueHust BU/IOB Y4eOHOM J1eATeJIbHOCTH OLIEHKH Pe3yJIbTATOB 00y4YeHu sl
o0yyaromuxcs (Ha ypoBHe
Y4eOHBIX J1eiiCTBHIA)
Baxueiiniue YMeHue naBath onpeesieHue u Bxoonoti konmpons.:
XUMHUYECKUE ONEePUPOBATH CICAYIOIIUMHU XHU- OIICHKA T€CTOBBIX 3a/IaHUM
MTOHSTHS MUYECKUMU MOHATUSMU: OLICHKA PElICHUs PaCUeTHBIX 3a7au.

BEIIECTBO, XUMUYECKUN DJIEMEHT,
aToOM, MOJIEKYJIa, OTHOCUTEIIbHbIE
aTOMHAasl U MOJIEKYJIIpHAsl MacChl,
WOH, aJUIOTPOINHS, U30TOIIbI,
XUMHYECKas CBA3b,
JIEKTPOOTPHULIATEIIHOCTD,
BaJICHTHOCTb, CTETICHb
OKHCJICHMS, BEIIeCTBA
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOI'O CTPOEHUS,
PacTBOPBI, AIEKTPOJIUT U
HERJIEKTPOJIUT,
ANEKTPOJIUTUYECKAS
JMCCOLMALUS, OKUCIIUTENb U
BOCCTAaHOBUTEJIb, OKUCIICHUE U
BOCCTAaHOBJICHHE, TEIIJIOBOM

s dexT peakuu, CKOPOCTh
XUMHUYECKON peakIuu, KaTajus,
XUMHYECKOE paBHOBECHE,
YTJIEPOIHBII CKeTeT,
(yHKIIMOHAIbHAS TPYIIA,
U30MepHsi, TOMOJIOTHUSI

Texywuti KOHMpOL:

OILICHKA T€CTOBBIX 3aJaHUI,
OIICHKA PEIICHUS PACUETHBIX 3a/1a4,
OLICHKA PE3YJIbTATOB U OTYETA
71a60paTOPHOTO 3aHATHSI.
Py6eoicnviti koumpons. oneHKa
TECTOBBIX 3aJJaHUM, OIICHKA
pELICHUs pACUETHBIX 3a/1a4.
LIpomesicymounulii KOHmponb no
oucyuniuxe: OlEHKa TECTOBBIX
3a/I1aHMI, OLIEHKA pelIeHUs
pacyeTHbIX 3a7a4

OCHOBHBIE 3aKOHBI
XUMUAU

DopMyJIMPOBAHUE 3aKOHOB
COXpaHEHUs MACChI BEUIECTB U
IIOCTOSTHCTBA COCTaBa BEIIECTB.
VYcraHoBKa NPUYMHHO-
CJIIEACTBEHHOM CBA3U MEXKIY
COJIEpKAHUEM FTUX 3aKOHOB U
HAaIIMCAHHUECM XUMHUYCCKUX
dbopMyI U ypaBHEHUH.
YcranoBka 3BOITIOIHOHHOM
CYILIHOCTH MEHJIEJIEEBCKOU U
COBpEMEHHOM (POPMYITHPOBOK
nepuoanydeckoro 3akona 1. 1.
Menneneesa. O0ObsCHESHHE
(hU3MUECKOTO CMBICTA
CUMBOJIMKHN nepnozmqecxoﬁ
Ta0JULBI XUMHYECKUX AJIIEMCHTOB
1. . MenneneeBa (HOMEpOB
3JI€MEHTA, epUoa, TPyMIbl) U

Bxoonoti koumponw: olieHKa
TECTOBBIX 3aJaHUI.

Texywuu koHmpob.: OLEHKA
TECTOBBIX 3aJaHUI

Pyb6eorcnviii koumponws: oneHKa
TECTOBBIX 3aJaHUI
Tlpomesxcymounolti KOHmMpPoL NO
oucyuniuxe: OleHKa TECTOBBIX
3aaHUN.
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YCTaHOBKA MPUYHHHO-
CJIIEJACTBEHHOM CBA3U MEXKIY
CTPOCHHEM aToMa U
3aKOHOMEPHOCTSMH U3MEHEHUS
CBOMCTB 3JIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB B
MepUoIax U Ipymmax.
XapakTepucTrKa 3JIEMEHTOB
MaJIbIX U OOJIBIIUX TEPUOIOB 110
HX MOJIOKCHUIO B
[Tepuonuueckoii cucreme /1. U.
MenpeneeBa

OCHOBHBIE TEOpHUU
XUMHNHU

YcraHoBKa 3aBUCHMOCTH CBOMCTB
XMMHYECKHX BEIIECTB OT CTPOE-
HUS aTOMOB 00pa3ymoIIUX UX
XMMHYECKHUX 3JIEMEHTOB.
XapakTepucTrKa BaKHEHIINX
TUIIOB XUMUYECKUX CBA3EH U
OTHOCUTEJILHOCTH 3TOU
THUIOJIOTHU.

OObscHeHre 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX COCTABA
U CTPOCHMS KPUCTAIUTMYECKHUX
PELIETOK.

®opMynHpOBKa OCHOBHBIX
IIOJIOKEHU TEOPHUH
31EKTPOJIUTUYECKON
JICCOLMAIMU U XapaKTepUCTUKA
B CBETE DTOM TEOPUHU CBOWCTB
OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCANHEHUH.
DopMyJIMPOBKAa OCHOBHBIX
MOJIOKEHUN TEOPUH
XUMHYECKOTO CTPOCHHUS
OpPraHUYECKUX COCTUHEHHUU U
XapaKTEPUCTUKA B CBETE 3TOU
TEOPHUH CBOMCTB OCHOBHBIX
KJIAaCCOB OPraHNUYE€CKHUX
COEIMHEHUI

Bxoonoti konmponw: onieHKa
TECTOBBIX 3aJaHUH.

Texywuti KOHMpOabL: OLICHKA
TECTOBKIX 3aJJaHUM, OIICHKA
pE3yNbTaTOB U OTYETA
71a60paTOPHOTO 3aHATHSI.
Pyb6eorcnuiii koumpons. oleHKa
TECTOBBIX 3aJaHUH.
IIpomesicymounwiii KOHMPOAL NO
oucyuniuHe: OrieHKa TECTOBBIX
3aaHUN.

Baxxueiiniue
BelllECTBA
Y MaTepHaIbl

XapakTepucTrKa COCTaBa,
CTPOEHHs, CBOUCTB, I1Oy4YEHUs U
IIPUMCHCHUSA BaXHEHIIINX
METaJUIOB U UX COCIUHEHUM.
XapakTepucTrKa COCTaBa,
CTPOEHHsI, CBOUCTB, I1Oy4YEHUs U
IMPHUMCHCHUSA BaXHEHIIINX
HEMETAJUIOB U UX COCAVHECHUMN.
XapakTepucTrKa COCTaBa,
CTPOEHHs, CBOUCTB, II0Jy4YEHUS U
IIPUMCHCHUSA BaXHEHIITNX
KJIACCOB YIJIEBOJOPOOB

Bxoonoti koumponw: olieHKa
TECTOBBIX 3aJaHUI.

Texywuti KOHMpOabL: OLICHKA
TECTOBBIX 3a/IaHUM, OLIEHKA
pe3yIbTaTOB M OTUYETA
71a00paTOPHOTO 3aHSTHSI.
Pyb6eorcnviii koumponws: oneHKa
TECTOBBIX 3aJaHUI.
Tlpomesxcymounwlti KOHmMpPoL NO
oucyuniune: OlieHKa TECTOBBIX
3aJaHuN.
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(ayIkaHOB, IIMKJIOAJIKAHOB,
QJIKEHOB, AJIKUHOB, apPEHOB) U UX
HauboJjee 3HAaUMMBbIX B
HapOHOXO3SUCTBEHHOM IUTaHE
MpeACTaBUTENEeH. AHAIOTMYHAS
XapaKTEPUCTUKA BAXKHEUILINX
Mpe/ICTaBUTENeH IPYTUX KJIaccoB
OpPraHUYECKUX COCIUHECHMIM:
METaHOJIa ¥ 3TaHOJIa, CJIOKHBIX
3(UPOB, KUPOB, MBI,
anpaAeTu10B ((hOpMaIbICTHIOB U
aneTanbAeru/1a), KETOHOB
(arreToHa), KapOOHOBBIX KHUCIIOT
(YKCYCHOM KHCIIOTHI),
MOHOCaXapuI0B (TITIOKO3BI),
JucaxapuioB (caxaposbl),
MoJIcaxapuaoB (Kpaxmana u
LIEJUTIOJIO3BI ), AaHUJIMHA,
aAMUHOKHCIIOT, OEJIKOB,
HCKYCCTBEHHBIX H
CUHTETHYECKUX BOJIOKOH,
Kay4yKOB, TJIACTMAcCC

XUMHYECKHUN SI3BIK
U CUMBOJIMKA

Hcnonb3oBanue B y4uyeOHOH U
npodeccnoHaTBEHOM
NEeATEIbHOCTH XUMUYECKHUX
TEPMUHOB U CUMBOJIUKH.
Ha3BaHune n3yyeHHbIX BEILIECTB
M0 TPUBHAIBHON UIIN
MEXIyHApOAHOU HOMEHKIIATYpe
Y OTPAKEHUE COCTaBa ATUX
COEAMHEHHH C IOMOIIIBIO
XUMUYECKUX (HOPMYII.
OTpakeHre XUMHYECKUX
MPOLECCOB C MOMOIIBIO
YpaBHEHUN XUMUYECKUX
peaKkuuid.

Bxoonoti konmponw: onieHKa
TE€CTOBBIX 3aJaHUM.

Texywuti KOHMpOL:

OIICHKA TECTOBEIX 3aJaHMi, OLICHKA
pELICHUs pACUETHBIX 33/a4, OLICHKa
pe3yabTaTOB M OTUYETA
71a00paTOPHOTO 3aHSATHS.
Pyb6eswcnuiii koumpons. oleHka
TECTOBBIX 3aJaHUI.
TIpomesrxcymounolii KOHMPOL NO
oucyuniuxe: OleHKa TECTOBBIX
3a/IaHMM, OLIEHKA pelIeHUs
pacyeTHbIX 3a/ad.

XUMHYECKHE
peakuuu

OOBsicHEHHE CYIIIHOCTH
XUMHAYECKHX TPOIIECCOB.
Knaccuukanus XumMmuaeckux
peakuil Mo pa3INnyHbIM
MPU3HAKAM: YHCITY M COCTaBY
MPOIYKTOB U PEarcHTOB,
TETIOBOMY P EKTY,
HarpasJieHHu10, (pa3e, HATMIHIO
KaTaln3aropa, U3MEHEHHIO
CTEIICHEH OKHMCIICHHS DJICMEHTOB,
00pa3yromux BEIIeCTBA.
VYcraHoBKa MpU3HAKOB OOIIETO U
Pa3IMYHOTO B TUIIOJIOTHH
peakuil 111 HEOPraHUYECKON U
OpPraHUYeCcKON XMMHUHU.

Bxoonoii konmponw: onieHKa
TECTOBBIX 3aJIaHUH.

Texywuti KOHMpOabL: OLICHKA
TECTOBBIX 3aJJaHUM, OIlCHKA
pe3yabTaTOB U OTUETA
71a00paTOPHOTO 3aHSTHSI.
Py6eoicnbiii konmpons. olieHKa
TECTOBBIX 3aJaHUH.
Ilpomescymounwiii KOHMPOAL NO
oucyuniuHe: OrieHKa TECTOBBIX
3aJaHuM
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Knaccudukamms BeniecTs u
MIPOIIECCOB C TOYKHU 3PECHUS
OKHCJICHUS-BOCCTAHOBJICHHUS.
CocraBienne ypaBHEHUI
peakIuii ¢ MOMOLIbI0 METOJIA
AJIEKTPOHHOTO OaJiaHca.
OOBbsicHEeHHE 3aBUCMOCTH
CKOPOCTH XMMHUYECKOU PEaKLUH
U TIOJI0KEHUSI XUMHUECKOTO
PaBHOBECHSI OT Pa3IMYHBIX
(hakTOopOB

XUMHYECKUU BrinosiHeHHME XMMHAYECKOTO Texywuii KOHMpOabL: OLICHKA
9KCIIEPUMEHT 9KCIIEPUMEHTA B MTOJIHOM pE3yJIbTaTOB U OTYETA
COOTBETCTBUU C MPABUIAMHU 1a060paTOPHOTO 3aHATHUS
0€30MMacHOCTH.
Hab6monenue, dpukcanus u
OTMCaHUE PE3yIbTaTOB
MIPOBEACHHOTO SKCIIEPUMEHTA
Xumuyeckas [IpoBenenue camocToaTensHOr0 | Texywuti Konmpous. OLUeHKa
nHpOpMALTHS MOMCKAa XUMUYECKOU pPe3yIbTAaTOB BHIMIOJIHEHHOTO
MH(OPMALINY C UCTIOIB30BAHUEM | TBOPYECKOTO 33/1aHHUS.
Pa3IUYHBIX UCTOYHHKOB Pyb6escnuiii konmpons. oleHka
(Hay4YHO-TIONYJIAPHBIX U3JaHUH, | pe3yJbTaTOB BHIIOJIHEHHOTO
KOMITBIOTEPHBIX 0a3 TaHHBIX, TBOPYECKOTO 33JIaHUS
pecypcoB UHTepHeTa).
Hcnons30BaHne KOMIIBIOTEPHBIX
TEXHOJIOTHH 111 00pabOTKH 1
rnepeayu XuMHYECKON
uHpoOpMalnH U ee
MPEACTABICHUS B Pa3TUUHBIX
bopmax
Pacuetsr 1o | YcraHOBKa 3aBUCUMOCTH MEXIY | Bxoownoii koumpons: olleHKa
XUMUYECKUM KaueCTBEHHOU U pELICHUs pACUETHBIX 3a/1a4.
dbopmynam U | KOJUYECTBEHHON CTOPOHAMU Texywuu kKoHmpob.: OLEHKA
YpaBHEHUSIM XUMHYECKUX O0BEKTOB U pELICHUS PACUETHBIX 3a7a4
nporieccoB. Pemienne pacyeTHbIX | PyOesicHbili KOHMpOab.: OlICHKA
3a/1a4 0 XUMHUYECKUM pELICHUS PACUETHBIX 3a7a4
dbopmynaM U ypaBHEHUSIM IIpomesrxcymounwlii KOHMpPOL NO
oucyuniuxe: ONEHKa PeleHUs
pacyeTHBIX 3a]1a4
[Ipodunsroe u | OObsICHEHNE XUMHUYECKUX Texywuti KOHMpOabL: OLICHKA
MpOoPECCUOHAIBHO | SIBIICHUN, TPOUCXO/ISIINX B TECTOBBIX 3aIaHUI
3HAYUMOE npupoe, ObITY U Ha OIICHKAa PE3yJIbTATOB U OTYETA
coJiep>KaHue MIPOU3BOJICTBE. 71a00paTOPHOTO 3aHATHSI.

Ornpenenenne BO3MOXKHOCTEH
IMPOTCKAHUSA XUMHUYCCKUX
NPEBPAIICHUH B Pa3IMIHBIX
YCIIOBHSIX.

Cobnroienue mpaBui
9KOJIOTMYECKU TPAMOTHOTO
TIOBE/ICHUS B OKpY KaroLen

Py6eoicnbiii konmpons. olieHKa
TECTOBBIX 3aJIaHUM, OIICHKA
pelIeHusl pacueTHBIX 3aja4.
Tlpomesxcymounolti KOHmMpPoOL NO
oucyuniuHe: OleHKa TECTOBBIX
3aJlaHU, OLICHKA PEIICHUS
pacyeTHBIX 3aJ1ay, OLIEHKa
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cpene, CeNbCKOM XO035IMCTBE.
OrneHka BIUSHUS XUMAYECKOTO
3arpsi3HEHUST OKPYKArOIeH
CpeIbl Ha OPTaHMU3M YEJIOBEKa
JPYTUE KUBBIC OPTaHU3MBI.
CoburoieHue npaBui
0e3omacHOT0 0OpaIeHus ¢
TOPIOYHUMH U TOKCUIHBIMH
BEIIECTBAMH, JTA0OPATOPHBIM
obopynoBanuem. [Toaroroska
pacTBOPOB 3a/laHHON
KOHIIEHTPAIMU B OBITY U Ha MPO-
u3BozcTBe. Kputndeckas oneHka
JIOCTOBEPHOCTU XUMHYECKON
uH(pOpMAIINH, TOCTYTAIONIECH U3
Pa3HBIX UCTOYHUKOB

PE3YIBTATOB BBIIIOJIHEHHOT'O
TBOPYCCKOTI'O 3aaHUA

HTorosele pe3ysbTaThbl

aTTeCTalnu

oOyueHuss MO JAUCLUUIUIMHE IPOBEPSIIOTCS HAa IPOMEKYTOUHOU
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