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1 MACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOT' O ITIPEJIMETA
OV].12 Xumus
1.1 O6aacTh npuMeHeHUs1 padoyeil mMporpaMmel
Pabouass mporpamma ydeOHOU mucrurummabl OY]J[ 12 XuMmus sBIsSE€TCS YacThi0 TPOTPAMMBI

cpenHero (momHOro) obmero oOpasoBanus mno crnenuanbHocth CIIO 27.02.03 ABromaruka u
TeJIeMEXaHUKa Ha TPAHCIIOPTE, (3KEJIE3HOJOPOKHOM TPAHCIIOPTE).

[Mpu peanuzanuu paboyeid MPOrpaMMbl MOTYT HCIIOJIb30BaThCs pas3iM4HbIe 00pa30BaTE/IbHBIC
TEXHOJIOTMH, B TOM YKCJIe JUCTAHIIHOHHbBIC 00pa30BaTEIbHBIC TEXHOJIOTHH, DIICKTPOHHOE 00YUEHHE.

Pabouas mporpamma yueOHOH IUCHMIIMHBI MOXKET OBITh MCIIOJIb30BaHA B MPOQEecCHOHATBHON
MOJIrOTOBKE, IEPENOArOTOBKE U MOBBILICHNN KBAIH(UKALUMU pabodux Mo npodeccusim:
- JIEKTPOMOHTEP 110 0OCITYKMBAHUIO U PEMOHTY YCTPOICTB CUTHAIM3alMK, LEHTpaIU3alUU U

OJIOKMPOBKH;
- QJIEKTPOMOHTAKHHUK 10 CUTHAIM3AIINH, ICHTPAIN3AIUU U OJIOKUPOBKE.

1.2 MecTo y4eoHo# qucuumiinnbl B ctpykrype OIIOII-TIIICC3:

B yuebnbix mmanax OIIOII-IIIICC3 yuyebnas aucuunnuHa OY]] 12 xumus BXOAWT B COCTaB
00X y4eOHBIX PEeIMETOB, (POPMHUPYEMBIX U3 00s3aTeNbHBIX peaMeTHBIX obnacteit @I'OC cpemnero
obmiero oOpazoBanus, i cnenuansHocTeld CIIO. C yuétoMm mpoduiis ocBauBaeMoil CHenHanibHOCTH
JMaHHas yaeOHas JUCHIUIUINHA peaym3yeTcs Ha 1 Kypce.

1.3 [Inanupyemble pe3yJbTaThbl OCBOCHUS Y4eOHOH AMCUMIIIMHBI:

1.3.1 Uenp yueOHOIN AUCUIUTIINHBL:
- OCBOCHHE 3HAaHUU O XMMHMYECKOW COCTaBIIAIOIIEH €CTECTBEHHOHAYYHOM KAPTUHBI MUPA, BaXKHEHUILMX
XUMHMYECKUX TIOHATUSAX, 3aKOHAX U TEOPHSIX;
- OBJIQJICHUE YMECHHSMHU MPUMEHSTH MOJTY4YCHHBIC 3HAHUS JJIsi OOBSICHEHHS Pa3HOOOPA3HBIX XUMHUECKUX
SIBJICHUN U CBOWCTB BEILECTB, OLEHKU POJIM XUMUHU B Pa3BUTUU COBPEMEHHBIX TEXHOJIOTUN U MOIYYCHUH
HOBBIX MAaTE€pHUAJIOB;
- pa3BUTHE [IO3HABATEIbHBIX HMHTEPECOB M HHTEIUIEKTYyallbHBIX CIOCOOHOCTEH B  Ipoliecce
CaMOCTOSITEJILHOTO NPUOOPETEHUS! XUMHYECKMX 3HAHMWA C HCIOJIb30BAaHUEM pA3JIMYHBIX HCTOYHUKOB
uHpOpMalnH, B TOM YHCIIe KOMIBIOTEPHBIX;
- BOCHHUTAHME YOEXKIEHHOCTHM B TIO3UTUBHOM pOJM XUMHUU B HKHU3HH COBPEMEHHOI'O OOIIECTBa,
HE00XO0AMMOCTH XMMHUYECKH T'PAMOTHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U OKpYXarolei cpere;
- IPUMEHEHHUE MOJIYYEHHBIX 3HAaHUM U YMEHUH JIs1 0€3011aCHOT0 MCIOJb30BaHUS BEIIECTB U MaTepuaioB
B OBITY, CEIbCKOM XO34HCTBE M Ha INPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a/ad B IOBCEIHEBHOI
KU3HM, IPEAYNPEKACHUS SBICHNN, HAHOCSAIINX BPE/l 3I0POBbIO YEJIOBEKA M OKPYKAIOLIEH Cpelie.

1.3.2 B pe3ynbTare 0cBOCHUS y4eOHOM AMCHUILUIMHBI 00yJarOIUICS TOJIKEH:

yMeTh:

- Ha3bIBaTh U3YYEHHBIE BELECTBA 110 "TPUBUAIBHOM" NN MEKIYHAPOJHOU HOMEHKIATYPE;

- ONpEIENATh: BAJCHTHOCTh M CTENEHb OKHCICHUS XMUMHYECKHUX JJIEMEHTOB, THUII XHUMHYECKOU
CBA3U B COCIMHEHMSX, 3apsi/l HOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPAaX HEOPIraHUYECKUX COCIUHEHHUN,
OKHCJIIUTENb W BOCCTAHOBHUTENb, NPUHAJIECKHOCTh BEIIECTB K pPa3IU4HbIM KJACCAaM OpPraHUYECKUX
COCJIMHEHMH;

- XapaKTepU30BaTh: AIEMEHTHI MAJBIX IEPHUOAOB MO HX IMOJIOXKEHUIO B [lepronnueckoin cucreme
JA.U. MenneneeBa; oOmpe XHMUYECKHE CBOIMCTBa METAlJIOB, HEMETAJJIOB, OCHOBHBIX KJIIACCOB
HEOPraHWYECKNX W OpPraHWYECKHX COCIWHEHMH; CTPOCHHWE W XHMHYECKHE CBOMCTBA H3Y4YEHHBIX
OpPraHUYECKUX COCIUHECHMUI;

- OOBSICHATH: 3aBUCUMOCTh CBOWMCTB BEILECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMHUUYECKON
CBSI3U (MOHHOM, KOBAJIEHTHOH, METAJUIMYECKOH), 3aBUCHUMOCTb CKOPOCTH XWMHYECKOM peakuuu |
MOJIOKEHUS XUMHUYECKOTI0 PABHOBECHS OT Pa3IMUHBIX (PaKTOPOB;

- BBINOJHATE XUMHUYECKHM DKCIEPUMEHT II0 PACIIO3HABAHUIO BAXXKHEHIIMX HEOPTaHUYECKUX U
OpPraHUYECKUX BEUIECTB;



- IPOBOAUTH CAMOCTOSATENBHBIN MMOUCK XMMUYECKONH MH(OPMAIMH C UCIIOIB30BAaHUEM PA3IUUYHBIX
UCTOYHHUKOB (Hay4YHO-TIONMYJISIPHBIX H3JIaHUM, KOMIIBIOTEPHBIX 0a3 [aHHbBIX, pecypcoB MHTepHeTa);
MCTOJIB30BATh KOMITBIOTEPHBIE TEXHOJOTHH JJIsi 00pabOTKHU U mepenayn XUMHUYeCKoi nHpopMauu u ee
IIPEJCTABICHUS B PA3IMYHBIX HopMax;

UCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHUS B IPAKTUUECKOM NEATETLHOCTH U IOBCEAHEBHOM
AKU3HU JUIA:

- 00BSICHEHUSI XUMUYECKUX SABICHUN, TPOUCXOASIINX B IPUPOE, OBITY U Ha IPOU3BO/ICTBE;

- OIIpeIeNIEHUs] BO3MOXKHOCTU MPOTEKAHUS XUMHUECKUX IPEBPALICHUN B pa3IMYHbIX YCIOBUAX U
OIICHKH X IMOCJICACTBHIA;

- HKOJIOTUYECKU TPAaMOTHOTI'O MOBEICHUS B OKpYXKarollel cpere;

- OLCHKH BJIMSHUS XMMHYECKOTO 3arpsi3HEHHsI OKPYXKAoIIeH cpeibl Ha OpraHu3M 4YeloBeKa U
JpyTHUE KUBbIE OPraHU3MBI;

- 0Oe3omacHOro OOpalieHHuss C TOPIOYMMHU M TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
o0opyIoBaHUEM;

- IPUTOTOBJICHHS PACTBOPOB 3a/IaHHON KOHIIEHTPAIMH B OBITY M HA TIPOU3BOICTBE;

- KPUTHUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHUYECKOH HMH(pOpMaluu, MNOCTYHArolled M3 pa3HbIX
HCTOYHUKOB;

- OHMMaHMs B3aMMOCBS3M Y4eOHOro ImpeaMera C OCOOCHHOCTAMH mpodeccuil u
npoeCCHOHATLHOMN IeATEILHOCTH, B OCHOBE KOTOPBIX JISKAT 3HAHUS 110 JAHHOMY YY€OHOMY MIPEIMETY.

(a63an BBeneH Ilpukazom Munobpuayku Poccun ot 10.11.2011 N 2643)

3HATh:

- BaXHEHIIME XMMUYECKHE IOHATHUS: BEILIECTBO, XUMMUYECKHI 3JIEMEHT, aToM, MOJEKYyIa,
OTHOCHUTEIIbHBIC aTOMHAs M MOJICKYJISIpHAsk MacChl, MOH, AJUIOTPOINUS, HM30TOIBI, XMMHYECKas CBS3b,
3JIEKTPOOTPHUILIATEIBHOCTh, BAJIGHTHOCTD, CTENIEHb OKUCIIEHHSI, MOJIb, MOJISIpHAsl Macca, MOJIIPHBII 00beM,
BEIIECTBA MOJICKYJSIPHOTO M HEMOJIEKYJISIPDHOTO CTPOCHHUS, PACTBOPBI, AJIEKTPOJIUT WU HEIJIEKTPOJIHUT,
UIEKTPOIUTUYECKAs JUCCOLMALUSA, OKHMCIMTEIb M BOCCTAHOBUTEIb, OKHUCIEHHE U BOCCTaHOBJICHUE,
TEIIoOBOH 3(PQEeKT peakuuu, CKOPOCTh XHMHUYECKOH peakIiH, KaTajlu3, XUMHUYECKOE pPaBHOBECHE,
YIJIEpPOAHBIH cKeleT, GyHKIMOHAIbHAs [PYIINa, U30MepHsi, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUU: COXPAaHEHHS MAaCChl BEIIECTB, IOCTOSHCTBA COCTABa, MEPUOINICCKUN
3aKOH;

- OCHOBHBIC TEOPHU XWMHUHU: XMMHUYECKOH CBS3H, DJICKTPOIUTHUYECKON JMCCOLMAINH, CTPOCHHUS
OpPraHUYeCKUX COCTUHEHUH;

- BKHEHIIIE BEIIeCTBa M MaTepHAJIbl: OCHOBHBIE METAJUIBI M CIUIABHI; CEPHAsi, COJISTHAs, a30THAs
U YKCYCHasl KUCIJIOTHI; IIEJI0YH, aMMHaK, MUHEpaJIbHble y0OpEeHUs, METaH, STHJIEH, alleTHIIeH, OeH301,
ATAHOII, )KUPBI, MBLIIA, TIIIOK03a, caxapo3a, Kpaxmal, KIeTJyaTKa, OSJIKH, UCKYCCTBEHHBIE H CHHTETUYECKHE
BOJIOKHA, Kay4yKH, IJ1aCTMacChl;

1.3.3 [Tmanupyemble pe3yabTaTbl OCBOCHUS YI€OHON AUCITUTUTUHBL:

Ocoboe 3HaueHne yuyeOHas AUCLUILUIMHA nMeeT npu ¢opmupoBanuu u passutuu OK 01, OK 02,
OK 04, OK 07.

Ilnanupyemble pe3yJbTaThl 00yYeHHs
OO0umue KoMIeTeHUMH
Oo0mmue JucnuIInHapHbIe
OK 01. Broibupars cnoco6sl | B yacTu Tpya0BOro BOCIUTAHUS: | - BIAJETh CUCTEMON XMMHUYECKHX
peteHwst 3ajad | - TOTOBHOCTH K TPY/Y, OCO3HAHWE | 3HAHHWH, KOTOpas  BKJIIOYaeT:
npogeccuoHaTbHON LEHHOCTH MacTepCTBa, | OCHOBOMNOJAraloIue  MOHATHUS
JeSITeTbHOCTH, TPUMEHHUTENBHO K | TPYIOIIIO0HE; (XMMHYECKUI  DJIEMEHT, aToM,
Pa3IUYHBIM KOHTEKCTaM - TOTOBHOCTb K AaKTHUBHOHM | DJIEKTPOHHAs 000J0YKa aToma, s-
JeATEILHOCTH TEXHOJIOTMYECKOH | , p-, O-3JIeKTpoHHBIE OpOUTAIH
U COLMAIBbHOM HAaNpaBlIEHHOCTH, | aTOMOB, WOH, MOJIeKyJa,
CTIIOCOOHOCTh WHHUINPOBATh, | BAJICHTHOCTH,
IUTAHUPOBATh M CAMOCTOSITENIBHO | AJIEKTPOOTPHLIATENILHOCTD,
BBITIOJTHATH TaKyl0 | CTENIeHb OKHUCIICHUS, XHMUYECKast




JEATeNbHOCTD;
- UHTEpeC K paslu4HbIM cdepam

npodecCuoHAIBHON
JEATEILHOCTH,

OBnaneHue YHUBEpCaJIbHBIMHU
yu4eOHBIMA  IMO3HABaTEIHHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JIOTHYCCKHUE
IEUCTBUS:

- CaMOCTOSITCIIBHO
dhopmynupoBaTh u
aKTyaJIu3UPOBATH npooiiemy,

paccMaTpuBaTh €€ BCCCTOPOHHE,
- YCTaHaBJIMBATb CyH.IGCTBCHHBIfI
IpU3HAK HWJIKW OCHOBAHHUA JIA

CpaBHEHMs, KJIacCH(PUKAIUUA U
0000IIIEHHS;

- OTIpeNeNATh eNTu
NesITeTbHOCTH, 3aJaBaTh
mapamMeTpel M KPUTEPHHM HX
JOCTHKEHUS;

- BBIABIATH 3aKOHOMEPHOCTH H
MIPOTHBOPEUUS B

paccMaTpUBaEMbIX SIBJICHUSIX;
- BHOCUTb  KOPPEKTHUBBI B
JIeSITeIIbHOCTD, OLICHUBAThb
COOTBETCTBHE pe3yiabTaToB
LeJIsIM, OIICHUBATh pHUCKH
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIJICHUE npu penieHuu
KU3HEHHBIX TIpoOIieM

0) 0a30BBIE HCCIIEIOBATEIHCKUE
JICHCTBHUS:

- BJAJCTh HABBIKAMH y4eOHO-
HUCCIEN0BATENHCKON u
MPOEKTHOM JIESITETbHOCTH,
HaBBbIKaMH paspenieHus
npobuem;

- BBISBIISITD
CJICACTBCHHBIC
aKTyaJIU3UupOBaAThH 3amauy,
BBIJIBUTATh TUTIOTE3Y ee
pelieHusi, HaXOAUTh apPTyMEHTHI
JUIT  JO0Ka3aTeabCTBAa  CBOHUX
YTBEPKJICHH, 3a/71aBaTh
napameTpbl u KpUTEPUHU
peuieHus;

- AQHAJIM3UPOBAThH TOJyYEHHBIE B
xo7e perieHus 3a7a49u
pe3yabTaThI, KPUTHYECKU
OLIEHUBAaTh HX JOCTOBEPHOCTb,

IIPpUYNUHHO-
CBs3HU n

CBSI3b, MOJIb, MOJISIpPHAsl Macca,
MOJISIDHBI  00BEM, YTIIepOIHBIN
CKeJIeT, byHKIIMOHATbHAS
rpynmna, paaukaig, H30Mepus,
M30MEpbl, TOMOJIOTHUECKUN PAL,
TOMOJIOTH, YTJI€BOIOPOIbI,
KHCIIOPOJI- U a30TCOAEpKalue
COCIUHCHHS, OMOJIOTHYECKH
aKTUBHbIC BellecTBa (YIJIEBOJBI,
JKUPBI, OcIKn), MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCMHEHHS, KpUCTAILIMYECKas
pelieTka, THUIBI  XUMHUYECKHX
peaxkuui (OKHCITUTENBHO-
BOCCTAaHOBUTEJIBHEIC, 9K30-U
SHIOTEPMUYECKUE, peaxkuu
HOHHOTO  O00OMEHa), pacTBOp,
AJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOIUTHYECKAS
JUCCOITUAITHS,
BOCCTaHOBUTEb,
XUMHUYECKOH
XUMHYECKOe
TEOpUU U
XUMHYECKOTO
OpraHUYECKUX
byrneposa,
AIEKTPOIUTAYECKOMN
JUCCOLIMAIMY, TEePUOAUYECKUI
3akoH J[.MI. MenpaeneeBa, 3akoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMUH,
(hakTONIOTUUECKHE CBEACHHUS O
CBOMCTBax, COCTaBe, MOJYyYECHUH
n 0e30macHOM HCMOJIb30BaHUHN
BOXHEHIINX HEOPTraHMYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U

OKUCJIUTENb,
CKOPOCTh
peakuuu,

paBHOBecHE),

3aKOHBl  (Teopus
CTpOCHUS

Beuiects  A.M.
TEOpUs

MPAKTUYECKON JIEATENLHOCTH
YeJIOBEKA;

- YMETh BBISBISITH XapaKTCPHBIC
HpI/ISHaKI/I nu B3aNMOCB3b

HN3YUCHHBIX HOHHTHﬁ, MMPUMCHATDH
COOTBCTCTBYIOIIUE TOHATHA IIPpU
OIMMMCAHUN CTPOCHHUA U CBOICTB

HEOPraHUYECKUX 51
OpPraHMYeCKUX BELIECTB U HX
MPEBPAILICHU; BEISIBIISTE
B3aMMOCBSI3b XUMHYECKUX
3HAaHUH C HOHSTUSIMU "
MPEJICTABICHUSIMU JIPYTUX




IIPOTrHO3UPOBAaTL HU3MCHCHHEC B
HOBBIX YCJIOBUAX;
- YMCTh INIEPCHOCUTH 3HAHUA B

MMO3HABATEIHHYIO 51
MIPAKTUYECKYIO obJracTu
JKU3HEIEITEIIbHOCTH;

- yMeThb HHTEIPUPOBATH 3HAHMSI
u3 pa3HbIX MPEeIMETHBIX
obacrei;

- BBIABATaTh HOBBIE  HIEH,
npeiaraTh OpPUTHHAJIbHBIC
MOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTD X
KCIIOJI30BAHMS B

II0O3HABATEIbHOM U COLMAIIBHON
IIPaKTHKE

CCTCCTBCHHOHAYYHBIX

IIPEIMETOB;

- YMETb UCII0JIb30BATh
HauMEHOBaHMsI XUMHUYECKHUX
COCIUHEHUM  MEXKIYyHapOJHOIO
coro3a TEOPETUYECKOU u
IIPUKIIATHON XUMHH U
TpUBUAJIbHbBIE Ha3BaHMs
BOXHEHIIMX BELIECTB (ITUJIEH,
alleTWIeH, TJHLEepuH, (QeHou,
bopmanbaerus, YKCYCHas
KHMCJIOTa, TJIMIUH, YrapHbIA ras,
YTIIEKUCIIBII ras, aMMHUaK,
raiieHass U3BECTb, HeEraleHas
U3BECTh, IIUThEBas cola U
JPYTUX), COCTaBJISTH (OPMYJIBI
HEOPraHUYECKUX u
OpPraHUYECKUX BELIECTB,
YpaBHEHUS XUMHUYECKHUX
peakuuid, OOBACHATh UX CMBICI;
MIOJITBEPK1aTh XapaKTepHbIE
XMMHMUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOLIUMU
JKCIEPUMEHTAMU M 3aIUCAMU
YPaBHEHUH XUMHUYECKUX
peaKIuii;

- YMETb yCTaHaBIUBaTh
IIPUHAJJIEKHOCTD M3YYEHHBIX
HEOpPraHUYECKUX u
OpPraHUYECKUX BELIECTB K
ONpeAeNeHHbIM  KjlaccaM |
rpynmnam COCIMHEHUH,

XapakTEepU30BaTh HUX COCTaB M
BaKHEHIIIHE CBOMCTBA;
OTpEeNEeNsITh BHUABl XUMHUYECKUX
CBs3ell (KOBaJICHTHAs, HMOHHAas,
MeTaJuIM4eckasi,  BOJIOPOJHAs),
TUIBI KPUCTAJUIMYECKUX PEUIETOK
BEILIECTB; KJIacCU(PUITMPOBATH
XUMUYECKUE PEaKLIUH;

- copMHUpPOBATh MPEJICTABICHUS:
0 XHMHYECKOM COCTaBJISIOIICH
€CTECTBEHHOHAy4YHONH  KapTUHBI
MHpa, POJIM XUMUU B MO3HAHUU
SIBIICHUI MIPUPOJBIL, B
(GOpMUPOBAHUM  MBIIIICHUS |
KYJIbTYphI JIMYHOCTH, ee
(YHKIIMOHATBHOW T'PaMOTHOCTH,
HEOOXOOUMON  JUIsl  pEIICHHS
MPaKTUYECKUX 3aja4 u
9KOJIOTHYSCKH  O0OOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/JI0POBBIO




Y IPUPOTHOM Cpee;
- YMETH IIPOBOIUTH PACUETHI IIO

XUMHUYECKUM  QopMmylaam U
YpaBHEHUSM XUMHUYECKHIX
peakuuii ¢ HCIOJIb30BaHHUEM
buznuecKux BEJIMYMH,
XapaKTepU3yIOIIUX BEUIeCTBA C
KOJIMYECTBEHHOMN CTOPOHBIL:
Macchl, oObeMa (HOpMaJabHBIE
yCJIOBHSI) Ta3oB, KOJUYECTBa
BEIIECTBA; UCIIOJIb30BAaTh

CHUCTCMHBIC XHUMHNYCCKHUC 3HaAHUA

Ul TPUHATUS ~ pElIeHHd B
KOHKPETHBIX YKU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX c

BCIICCTBAMH U UX IIPUMCHCHUCM

OK 02. Hcnons3oBaTh
COBPEMEHHBIE CpEJCTBA IOHUCKA,
aHajiM3a W WHTEPHpETalHH
uHpOpMaU u
MH(POPMALIMOHHBIE  TEXHOJIOTHH
JUISt BBIIIOJITHCHUS 3a7a4
npodecCuoHAIBHON
JIeITSILHOCTHU

B oOnactu 1EHHOCTH HAy4YHOTO
IMO3HAHUS:

- ¢(hOpMHUPOBAHHOCTh
MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BHUTHS
00I1IeCTBEHHON
OCHOBaHHOT'O

YPOBHIO
HaYKHU "
[IPAKTUKH,
Ha JManore
KYJIbTYD, CIOCOOCTBYIOLIETO
OCO3HAaHMIO CBOETO MeCTa B
IIOJINKYJIBTYPHOM MHUPE;
- COBEpILEHCTBOBAHHUE S3BIKOBOM
U YHUTATEIbCKOM KYJIBTYpPbI Kak

cpexacrsa B3aMMOJEICTBUSA
MEXAy JIIOJAbBMH U [O3HAHUS
MUDA;

- OCO3HaHWE LIEHHOCTU HAY4YHOU
JEeATEIbHOCTH, TOTOBHOCTb

OCYILIECTBJIATh IPOEKTHYIO U
HCCIIEIOBATENBCKYIO
JEATEIIbHOCTh MHIUBUAYAIBHO U
B IpyMIe;

Osanenne YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HaBaTEIbHBIMHU
JIEUCTBUSIMU:

B) paboTa ¢ uHpopmaIuei:

- BJIaJIeTh HAaBBIKAMU TOJTYYEHUS
uHpopMallUd U3  UCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIHLHO
OCYIIECTBIISITH TIOWCK, aHAaJM3,
cHCTEeMaTHU3allnI0 u
UHTEpIpeTanuio  uHbOpMauu
pa3nUyHBIX BUAOB U QopMm
MPEICTABIICHHS,

- CO3J1aBaTh TEKCThl B PA3JIMYHBIX

- yMeTh  IUIAHUpPOBaTh W
BBITIOJIHATh XUMHYECKUN
SKCIIEPUMEHT (mpeBparteHus
OpPraHMYeCKUX  BEIIECTB  IpHU
HarpeBaHuM, MOJy4YEHUE ITUIICHA
U  U3YYEHHE €ro  CBOMCTB,
KaueCTBEHHbIE  pEAaKUUMU  Ha

aNIBJICTU/IBI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JeHaTypauus OelKoB
IpU  HArpeBaHUM,  IIBETHHIC
peakuuu  O€NKOB;  MIPOBOAMUTH
peakiumn WOHHOI'O oOMeHa,
ONpeNeNIATh  Cpely  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIC
peaknuu Ha cynbdar-, KapOoHaT-
U XJIOpUA-aHHOHBI, Ha KAaTHOH
aMMOHMUS; pemarb
OKCIIEpUMEHTAIbHBIE 3aa4d 10
TeMaMm "Meramibt" u
"HemeTanns") B COOTBETCTBUH C
MpaBUIIAMHA TEXHUKH
0e30macHOCTH MpU OOpaleHUH C
BEUIECTBAMH M J1TaOOPaTOPHBIM

00OpyIOBaHUEM; TIPEICTABISTH
pe3yJabTaThI XAMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu
YpPaBHEHUH  COOTBETCTBYIOIIUX
peakiuii U GoOpMyTUPOBATH
BBIBOJIBI Ha  OCHOBE  JTHUX
pe3yJIbTaTOB;

- YMETh aHaJIM3UPOBATh
XUMHYECKYIO nH(pOpMAIIHIO,
MTOJIy4aeM Yo u3 pa3HbIX

HMCTOYHUKOB (CPEICTB MacCOBOM
nHopmanuu, cetb WHTEpHET M

Jpyrue);




(dbopMaTtax ¢ yueToM Ha3zHAYCHHS

uHpopManuu u LEeJIEBOH
ayJIMTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
MPEJICTABJICHHS U BU3YyaTH3aIiH;
- OICHHWBATh JIOCTOBEPHOCTH,

JICTUTUMHOCTB I/IH(l)OpMaI_[I/II/I, cc

COOTBETCTBHE  TPABOBBIM  H
MOPAJIbHO-3TUYECKHM HOPMaM;

- HCIIOJIb30BAaTh CpencTBa
MH()OPMAIIMOHHBIX u
KOMMYHHKAITMOHHBIX
TEXHOJIOT Wi B pelIeHUN
KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  3aJa4 ¢
COOJIrOIeHUEM TpeOOBaHMIA
PrOHOMUKH, TEXHHUKHU
0e3011aCHOCTH, TUTHCHEI,
pecypcocOepexeHus, MPaBOBBIX
U OTUYCCKUX  HOPM, HOPM
HH(pOpPMAITMOHHOM
0e30I1aCHOCTH;

- BIIAJCTh HaBBIKAMH
pacro3HaBaHUs u 3aIUThI

nHpopManuu, UHPOPMAITMOHHON
0€30I1aCHOCTH JINYHOCTH,

- BJIQJIETh OCHOBHBIMH METOJIaMH
HAay4YHOr'o IO3HaHHWsA BCUICCTB U
XUMHUYECKUX SIBIICHHUI
(nabmoienue, HU3MEpPEHHE,
AKCIEPUMEHT, MOJICITUPOBAHNUE);

- YMETb IIPOBOJIUTH PACUETHI IIO

XUMHUYECKUM  QopMmyaam U
YpaBHEHUSM XUMHUYECKHIX
peakuuii ¢ HCIOJIb30BaHHUEM
buznuecKux BEJIMYMH,
XapaKTepU3yIOIIUX BELIECTBA C
KOJIMYECTBEHHOMN CTOPOHBIL:
Macchl, oObeMa (HOpMajbHBIE
YyCJIOBHSI) Ta3oB, KOJUYECTBA
BEIIECTBA; UCIOJIb30BATh

CHUCTEMHBIC XHUMHNYCCKHEC 3HaAHUS

Ul TPUHATUS ~ pElIeHHid B
KOHKPETHBIX YKU3HEHHBIX
CUTYalHsIX, CBSI3aHHBIX c

BCHICCTBAMHU U UX ITPUMCHCHUCM

OKO04. OddexTuBHO
B3aMMOJIEHCTBOBaTh U paboTaTh
B KOJIJICKTHBE U KOMaH/IE

- T'OTOBHOCTh K CaMOpPa3BHUTHIO,
CaMOCTOATEIIBHOCTU u
CaMOOIIPEENIECHHUIO;

-OBJIaJICHUE HaBbIKAMM Y4eOHO-
HCCIIEA0BATENIBCKOM, MPOEKTHON
U COLIMAJIbHOW JIEATEIbHOCTH;

OBnazneHue  yHUBEpCAJIbHBIMU
KOMMYHUKATUBHBIMU
JIEHCTBUSIMU:

0) COBMECTHasl IeITEIbHOCTb:

- TOHMMaTh M MCIOJNb30BaTh
MPEUMYIIECTBA KOMAaHIHOM U
WHAUBUYAIbHOU paboThI,

- IPUHUMATh LEJIA COBMECTHOU
NEATENIbHOCTH, OPIaHU30BbIBATh
U KOOPAMHUPOBATH JEHCTBUS IO
€€ JOCTHKEHHUIO: COCTaBIISIThH
IJIaH JIEWCTBUM, paCIpenessTh
poaM € y4eTOM  MHEHMH
YYaCTHUKOB o0cyx1aTh
pe3yabTaThl COBMECTHON PabOTHI;
- KOOPJIUHHUPOBATh U BBINOIHATH
paboTy B YCIOBHUSIX pPEalTbHOTO,
BUPTYaJIbHOTO u
KOMOHWHUPOBAHHOTO

- yMeThb  IUIaHMpOBaThb |
BBITIOJIHATh XUMHUYECKUN
SKCIIEPUMEHT (npeBpartueHus
OPraHMYECKUX  BEIIECTB  IPH
HarpeBaHuu, MOJIY4eHHUE ITHIICHA
U  U3y4EHHUE €ro  CBOICTB,
KauecTBEHHbIE  peakluuu  Ha

aJIbJIETU/IbI, KpaxMaj, YKCYCHYIO
KHUCJIOTY; JeHaTypauus OelKkoB
IpU  HArpEeBaHUM,  IIBETHHIC
peakuuu  O€NKOB;  MPOBOJUTH
peakiumn WOHHOI'O oOMeHa,
ONpeNeNIATh  Cpely  BOJHBIX
pacTBOpOB, KayeCTBEHHBIC
peakiuu Ha cynbdar-, KapOoHaT-
U XJIOpUA-aHHOHBI, Ha KAaTHOH
aMMOHMUS; pemaThb
IKCIIEpUMEHTAIbHBIE 3aaud TI0
TeMaM "Meramibt" u
"HemeTanmnsl") B COOTBETCTBUH C
NpaBUIaAMU TEeXHUKU
0€30MacHOCTH MPHU OOPAIEHUH C
BEIIECTBAMH U JIaOOPAaTOPHBIM
0o00OpyIOBaHUEM; TPEIICTABIATH
pe3yJbTaTh XMUMHUYECKOTO




B3aMMOJEHCTBUS;

- OCYILECTBJIATh  TO3UTHUBHOE
CTpaTeTHYECKOE IOBEICHUE B
Pa3ITMYHBIX CUTYaIIUsX,
MPOSIBIIATH TBOPYECTBO u
BOoOOpakeHue, OBITh
WHUIIHATUBHBIM

OBnaneHue  yHUBEpCAJIbHBIMU

PEryIsSTUBHBIMU JEHCTBUSIMHU:
r) TpUHATHE Cce0sS | JIPYrux
JIIONIEN:

JKCIIEpUMEHTa B (opme 3amucu

YPaBHEHHH  COOTBETCTBYIOIIMX
peakuuii U (GopMyIUPOBATH
BBIBOJIBI Ha  OCHOBE  3THUX
pe3yabTaTOB

- [pUHUMATh  MOTUBBI U

apryMeHThl ApYrux JOJed mnpu

aHanu3e pe3yinbTaToB

NesITeNbHOCTH;

- TpHU3HaBaTb CBOE IIPaBO U

IpaBo  JApyrux Jojed  Ha

OImuOKU;

- pa3BUBaTh CIOCOOHOCTh

[OHMMAaThb MHP C  MO3UIMHU

JPYroro 4ejloBeKa;
OK 07. ConeiictBoBath | B 00macT  9KOJIOTWYECKOTO | - COPMHUPOBATH MPEICTABICHUS:
COXPAHCHUIO OKPYXKAIOLICH CPEABl, | BOCIUTAHUS: 0 XHMMHYECKOH COCTaBsrOIIEH
PecypcocOepeKeHnIo,  MPUMEHSATE | - c(hOpMUPOBAHHOCTH | ECTECTBEHHOHAYYHON  KapTUHBI
3HAHUA 00 W3MEHEHMH KIMMATA, | 5x010rHUCCKOM KyJIBTYpBI, | MUPA, POJIM XUMHUU B MO3HAHHUH
TTPUHIAIIEL OepErIMBOTO | 1joyyvanKe BIMAHNS COLHATBHO- | SBICHHUIL HPUPOJIBL, B
TPOU3BOJICTEA, a(bq)eKTVHBHO HSKOHOMHYECKUX IPOLECCOB Ha | (POPMUPOBAHMM MBILUICHUS U
JCHUCTBOBATb B YpEC3BbIYaUHBIX o
S — COCTOSIHME  MPUPOAHOL U | KyJbTYpPBI IMMHOCTH, ee

COLMAJILHOW Cpefibl, OCO3HaHUE | GYHKLUMOHAIBHON TI'PaMOTHOCTH,

r7100aIbHOTO XapakTepa | HEOOXOIUMON ISl pelIeHUs

9KOJIOTUYECKUX MPOoOIIeM; MPAKTUYECKHX 3a1a4 U

- TUTAHUPOBAHHE U | DKOJIOTHYECKH  OOOCHOBAaHHOTO

OCYILIECTBJIEHUE  JEUCTBUUA B
OKpYKaloIlle cpelie Ha OCHOBE
3HaHUS  LeJe  YCTOMYMBOIO

pa3BUTHS YEJIOBEUECTBA;
AKTHUBHOE HEIPUATHE JIEUCTBU,
IIPUHOCALINX BPEI OKPYKAIOLICH
cpene;

- yMEHuEe  INPOrHO3UPOBATH
HeOJIaronpusiTHbIE
JKOJIOTUYECKHE IIOCJIEICTBUS
NPEINPUHUMAEMBIX  JCHCTBHM,
MpeA0TBPAIIATh UX;

- pacuMpeHnue OIbITa
JEATEIbHOCTH  DKOJIOTUYECKON
HaIlpaBJIEHHOCTH;

- OBJIQJICHHE HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATENICKOW, MPOEKTHOMN
M COITMAJIBHOM JIeSATEIIbHOCTH;

OTHOILEHUS K CBOEMY 3JI0pPOBBIO
U IPUPOJHON Cpene;

- yMeTb coOmoAaTh IpaBHiIa
9KOJIOTMYECKU IIETIECO00Pa3HOTO
MOBE/ICHUS B OBITY U TpPYAOBOI

NEeATEIbHOCTH B LesaX
COXpAHEHUs1 CBOEro 370pPOBbs H
OKpY Karollen IIPUPOIHOMN
Cpelbl; YYMTBIBATH ONACHOCTH
BO3JICUCTBUSA Ha JKUBBIE
OpraHu3MBbl OIpEIETEHHBIX
BEILECTB, [IOHUMAasi  CMBICII
IoKa3aresst IIpeAeIbHON

I[OHyCTPIMOfI KOHIOCHTpAalu




B pesynbrare ocBoeHHMs TporpaMMbl y4eOHOM JUCHMIUIMHBI —peaju3yercs Mporpamma
BOCIIUTAHMsI, HAIpaBJIeHHas Ha (POPMHUPOBAHUE CIEAYIOMINX TUIHOCTHBIX pe3yabTaToB (JIP):

JIP 2 [IposBasitolinii aKTUBHYIO IPAKIaHCKYIO MO3UIIUIO, I€MOHCTPUPYIOIIUMA MPUBEPKEHHOCTh
MPUHIUIIAM YECTHOCTU, MOPSIOYHOCTHU, OTKPBITOCTH, SKOHOMHMYECKH AKTUBHBIA M YYacCTBYIOIIUMU B
CTYJEHUYECKOM M TEPPUTOPUATIBLHOM CaMOYIPABJIECHUHU, B TOM YHUCIIE Ha YCJIOBUSAX J100pOBOJIBYECTBA,
MIPOYKTUBHO B3aUMOJICHCTBYIONINI U YYaCTBYIOIIUHN B A€ATEIbHOCTU OOIIECTBEHHBIX OpraHU3aIuil.

JIP 4 IIposBisionuii 1 1eMOHCTPUPYIONIUN YBaXKEHUE K JIIOJIAM TPYJa, OCO3HAIOIIHUM IIEHHOCTD
cooctBeHHOro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
npoeccnoHaTbHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIEAAN.

JIP 16 IIpuoOperenne oOy4yaroIIMMUCS COLHUAIBLHO 3HAYUMBIX 3HAHUKA O TNpaBWIIAX BEICHUS
HKOJIOTHYECKOT0 00pa3a JKM3HU O HOpMax M TPAJUIHIX TPYAOBOH IEATEIbHOCTH YEIOBEKa O HOPMAax M
TPAJUIHAX TOBEICHUS YeIOBEKa B MHOTOHAIIMOHAIBHOM, MHOTOKYJIETYPHOM OOIIIECTBE.

JIP 23 [onyuenue o0yyaroumMuIcs BO3MOKHOCTH CAMOPACKPBITUSL U caMOpealin3alys JUYHOCTH.

JIP 30 OcymecTBusomuid MOUCK W HUCHOJb30BaHHWE WHGOpPMALUK, HEOOXOTUMOW IS
3¢ (HEeKTUBHOTO BHITIOTHEHHS PA3IUYHbIX 3a/1a4, MPO()EeCCHOHATEHOTO U TMYHOCTHOTO Pa3BUTHSI.



2 CTPYKTYPA U COJEP)KAHUE YYEBHOW TUCIUTIJIMHBI
2.1 O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOI padoThI

Bun yueOHo# padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrpaMMbl Y4eOHOT'0 NMpeaMeTa 72
B TOM YHCIIE:

Conep:kanue y4eOHOIro MaTepuaa 66
B TOM YHCIIE:

JIEKLUHU, YPOKH 32
camocTosITeNbHas padoTa

MPAKTUYECKUE 3aHATUS 24
nabopaTopHbIE 3aHATHUS 10
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME 6
B T.4..

TeopeTudeckoe o0yueHue 2

MPAKTUYCCKHUEC 3aHATUA

nabopaTopHBIC 3aHATHUS

[Ipome:xxyTounasi arrectanu: auddepeHupoBanblii 3a4eT 2 cemectp,
npyrue ¢gopmbl arrectanuu — 1 cemecTp




2.2 TemaTH4yeCcKHUii IUVIAH U cOePKAHUE YUeOHOM TN CHUIITTHHbBI

dopmMupyemblie
HaumenoBaHue KOMIIeTeHIIH U
Conep:kanue y4eOHOT0 MaTepHuaJia, NpaKkTU4ecKue v JadopaTopHble 3aHATHS,
PasIeIoB HTeM CaMOCTOSITe/IbHAsI padoTa 00y4yaoumxcs Obwem uacon (OK),IIK u
JIMYHOCTHBbIE
pe3yabtarsl (JIP)
1 2 3 4
Conepxanue yueOHOro Marepuasa 66
Pasnen 1. OcHOBBI CTPOEHMS BellleCTBA 8
Tema 1.1. Coaep:xanue y4eOHOIro MaTepHuaJia 6
Crpoenue atomoB | Teopernueckoe o0ydeHue
XAMAHCCKUX CoBpeMeHHas MOJIeIb CTpOeHUst aroMa. CHMBOJIMYECKHIN SI3bIK XUMUU. XUMHUYECKUH 3JIEMCHT. OK 01, OK 02,
SJICMCHTOB H DnekTpoHHas KoH(urypaus aroma. Kimaccubukamus XUMHYECKHX DJeMEHTOB (s-, p-, d- OK 04, OK 07,
fipupona 3JIeMEHTHI). BalleHTHBIE 31eKTPOHBL. BaleHTHOCTh. DIIEKTPOHHAS TPUPOa XMMHUYCCKON CBSI3H. 4 JIP 2, JIP 4, JIP 16,
XUMHUHECKON DJEeKTPOOTPHUIIATEILHOCTh. BUIbI XUMUYECKOH CBsA3M (KOBAJIECHTHAs, MOHHAS, METAJUTHYECKas, JIP 23, JIP 30
CBA3H BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUSI
IIpakTuyeckoe 3anaTue Ne 1 1 OK 01, OK 02,
Pemenne 3amannii Ha MCHOJB30BaHNE XUMHYECKOM CHMBOJWKH M Ha3BaHWM COSTMHEHHU IO OK 04, OK 07,
HOMEHKJIATypE MEXIYyHapOAHOIO COK03a TEOPETHYECKOW M IPUKIATHOM XUMHH U JIP 2, JIP 4, JIP 16,
TPUBUAIBHBIX Ha3BaHUMU ISl COCTABIIEHUS XUMUYECKUX (POPMYJ IBYXaTOMHBIX COEAMHEHUMN JIP 23, JIP 30
(okcun0B, cynb(PpHUI0B, TUAPUIOB U T.I.) U APYTUX HEOPTAaHHMUECKUX COSAMHEHUN OTIEIbHBIX
KJIACCOB.
IIpakTuyeckoe 3ansTue Ne 2 1 OK 01, OK 02,
[IpakTrueckue 3ajaHus Ha YCTAHOBIIEHHUE CBSI3U MEKIy CTPOCHHUEM aTOMOB XHUMHYECKUX OK 04, OK 07,
3JIEMEHTOB U NEPUOANYECKUM U3MEHEHHEM CBOKMCTB XMMUUYECKUX JJIEMEHTOB U UX JIP 2, JIP 4, JIP 16,
COEMHEHHI B COOTBETCTBUU C MTOJI0KeHUEM [leproinueckoil CUCTEMBI. JIP 23, JIP 30
Tema 1.2. Coaep:xaHue y4eOHOIro MaTepuaJia 2
ITepuonnueckuii  |[pakTuyeckoe 3ansiTue Ne 3 OK 01, OK 02,
3aKkOH M Tabimuna |[lepromuueckas cucTeMa XUMUYECKHX dieMeHToB J[. . Menneneesa. ®u3nuueckuii CMBICT OK 04, OK 07,
.. Menpneneesa (ITepuoandeckoro 3akona JI.J1. MenaeneeBa. 3aKOHOMEPHOCTH M3MEHECHHUS CBOMCTB 5 JIP 2, JIP 4, JIP 16,
XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU MIPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBUU C JIP 23, JIP 30

MOJIOKEHUEM XUMHUYECKOro 3emeHTa B [lepuonuueckoii cucreme. MupoBo33peHUecKoe u

HayyHoe 3HaueHue [lepuonnueckoro 3akona /.M. Menaeneesa. [Iporno3sr JI.1. Menneneena.




OTKpBITHE HOBBIX XHMHUYECKUX 3JIEMEHTOB.

Perrenue npakTMKo-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUN HA XapaKTEPU3aIUIO
XAMUYECKHX DJIEMEHTOB «MeTauinueckre / HeMeTalJINUeCKUE CBOMCTBA,
3HeKTpOOTpI/ILIaTeJIBHOCTB XUMHUYCCKUX 3JICMCHTOB B COOTBCTCTBUU C UX I—)JICKTpOHHBIM
CTPOCHUEM H TOJI0KEHHUEM B IMEPUOANIECCKON CHCTeMe XUMHUUYECKUX daemeHToB J[. 1.
MenneneeBay

Pa3nes 2. Xumndeckue peaknuu 12
Tema 2.1. Tunsr | Coaepxanue yueGHOro MaTepuaJia 6
XUMHUYECKHX Teopernueckoe o0yuenune
peakuui Knaccudukanus u TUIIBI XUMAYECKUX PEAKIUI C y4acTHEM HEOPTaHUYECKUX BEIECTB. OK 01, OK 02,
CocrapneHnue ypaBHEHUHN PEaKIUid COSAMHEHUS, PA3JIOKEHHUS, 3aMEIIIeHHs], 0OMEHa, B T.4. OK 04, OK 07,
peakuii roOpeHus, OKUCICHUI-BOCCTAHOBJICHHUS. JIP 2, JIP 4, JIP 16,
VYpaBHeHUs OKHUCIICHUsI-BOCCTaHOBIICHUsI. CTeneHb okucaeHuss. OKUCIUTETh U BOCCTAHOBUTEIb. 2 JIP 23, JIP 30
CocraBneHue U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIIUI METOJIOM
3eKTpOHHOTO OanaHca. OKUCIUTETFHO-BOCCTAHOBUTELHBIE PEAKIIUU B TIPUPOJIE,
MIPON3BOJICTBEHHBIX MPOIECCaX U KU3HEAESITEIIbHOCTH OPTraHU3MOB
IIpakTHyeckoe 3ansaTue Ne 4 OK 01, OK 02,
KonnyectBeHHbIe OTHOLIEHHS B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHLIE 3aKOHBI B XUMHH U 2 OK 04, OK 07,
pacyeThl 0 YpaBHEHUSAM XMMHUUYECKUX peakui. Mosib KaK eMHHLIA KOJIUYECTBA BEIIECTBA. JIP 2, JIP 4, JIP 16,
MoutsipHast Macca. 3aKOHbBI COXPaHEHUSI MacChl M DJHEPTUH. JIP 23, JIP 30
IIpakTuyeckoe 3ansaTue Ne 5 OK 01, OK 02,
3akoH ABorajpo. MousipHblii 00beM Ta3oB. OTHOCUTENbHAs IJIOTHOCTh ra3oB. Pacuersl mo 5 OK 04, OK 07,
YpaBHEHMSM XUMHUECKUX PEaKIMi ¢ UCIOIb30BaHUEM MacChl, 00beMa (HOpMaJibHbIE YCIOBHS) JIP 2, JIP 4, JIP 16,
ra3oB, KOJTMYECTBA BEIISCTBA JIP 23, JIP 30
Tema 2.2. Coaepixanue yueOHOro MaTepuasa 6
OJEKTPOIIUTHYECKA | Tegpernteckoe oGydeHue
5 MCCOLHALUA OK 01, OK 02,
MOHHBIN 00OMEeH } OK 04, OK 07,
Teopus 37eKTpoaUTHYECKON Auccounanuu. MoHbl. DIEeKTpOAUThI, HEINEKTPOIUTHI. Peakiuun 1P 2. TIP 4. TIP 16
noHHOro oomena. CocraBjieHHe peaklUii HOHHOTO OOMEHa IyTEM COCTaBJIEHUS UX MOJHBIX U 2 JH,’ 23 JiP 30 ’
COKpAIlleHHBIX MOHHBIX ypaBHEHUN. KHUCIOTHO-OCHOBHBIE peaklMH. 3aJaHHsl HA COCTaBJICHUE OK 01 ’ OK 02
. ) )
WOHHBIX peaKIuil OK 04, OK 07,

JIP 2, JIP 4, JIP 16,




JIP 23, JIP 30

JlabopaTopnasi pabora Ne 1 “Tunbl XuMHUYECKUX peaKuii”. OK 01, OK 02,
HccnenoBanue TUIOB (110 COCTaBY M KOJMYECTBY UCXOIHBIX U 00pa3yIOIIUXCS BEIIECTB) U 5 OK 04, OK 07,
IIPU3HAKOB XUMHUUYECKUX peakuuil. [IpoBeaeHne peakiuii HOHHOro 0OMeHa, oNpeaeIeHUe JIP 2, JIP 4, JIP 16,
Cpezbl BOJHBIX PACTBOPOB. 3aJaHUs HA COCTaBJICHUE MOHHBIX PEAKIIHI JIP 23, JIP 30
OK 01, OK 02,
IIpakTuyeckoe 3anaTue Ne 6 2 OK 04, OK 07,
CtpoeHue BellecTBa 1 XUMUYECKUE PEaKIuu JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30
Pa3nen 3.CTpoeHue u CBOICTBA HEOPraHUYECKHUX BelIeCTB 16
Tema 3.1. Coaep:xanue y4eOHOIro MaTepHuaJia 4
Knaccupukanus, | Teoperndeckoe oGydenue
HOMCHKJIaTypa 1 [Ipeamer neopranuveckoit xumun. Kimaccudukanms Heopraundeckux BemiecTs. [IpocTeie u OK 01, OK 02,
CTpOCHHC ClI0HbIE BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCUIBI, KUCTIOTHI, OK 04, OK 07,
HCOPTaHMHCCKUX o mir). B3anMOCBS3b HEOPTAHMUECKHX BEIIECTB. ATPEraTHBIE COCTOSHHS BEIIECTBA. JIP 2, JIP 4, JIP 16,
BeIIeCTB Kpucrannuueckue u amopgHbIe BelecTBa. THUITbI KpUCTAJUIMYECKUX PEIIETOK (aTOMHas, 2 JIP 23, JIP 30
MOJIEKYJIsSIpHasi, MOHHAsA, METAJUIMYecKast). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMUECKOHN pEIIeTKH. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTHU BEIIECTB OT BUIA
XUMHUYECKOH CBSI3U U THIA KPUCTAIIIMYECKON pemeTKu. [IpuunHbel MHOrooOpasust BelecTB
IIpakTHyeckoe 3ansaTue Ne 7 OK 01, OK 02,
HomMmeHkitaTypa HEOpraHM4eCcKuX BEIIECTB: HA3BaHUE BEUIECTBA UCXOS U3 UX XUMUYECKON OK 04, OK 07,
(bopMyJIbI MITH COCTABICHHE XMMUYECKOH (POPMYIIbI UCXOsl U3 HA3BaHUS BEIECTBA MO JIP 2, JIP 4, JIP 16,
mexayHapoanoi (MIOITAK) wnu TpuBuaibHON HOMEHKIIATYpeE. JIP 23, JIP 30
Pemenne mnpakTHYeCKMX 3alaHUM 1O KJIAacCM(HUKAIMK, HOMEHKIAType M XHMHUYECKUM 5
(dbopMyliaM HEOpPraHMYECKHUX BEIIECTB DPA3IMYHBIX KJIAcCOB (yrapHbI ra3, YrieKUCIbIA Tras,
aMMHaK, TraileHas WM3BECTb, HETallleHas W3BECTb, NUTbEBAs COJA M JPYrMX): Ha3blBaThb U
COCTaBJIATh (GOPMYJIbI XUMUYECKHUX BELIECTB, ONPEALNSITh MPUHAITICKHOCTh K KJIaccy.
HcTounnku xuMudeckoi nHdopmMaiu (CpeacTB MaccoBoi HHPOpMaLnH, ceTh HTepHeT 1
npyrue). [louck nndopmanvy no Ha3BaHUIM, HICHTH(PHUKATOPAM, CTPYKTYPHBIM opMysiaM
Tema 3.2. Ousuko-| Coaep:xaHue yueGHOro MmaTepuaJia 10

XUMHUYCCKUC

TeopeTnueckoe o0yueHune




CBOMCTBA . OK 01, OK 02
Mertamnel. O0mue (Gu3nveckue M XUMHUYECKHEe CBOWCTBa MeTawioB. CrocoObl MOTYYEHHS. ’ ’
HEOPTraHUYECKHUX OK 04, OK 07,
BEIIECTR 3Ha4YeHHE METAJUIOB M HEMETAJIJIOB B IPUPOJE U KU3HEACATEILHOCTH YEJIOBEKA U OPTaHU3MOB. 2 TP 2. TIP 4. TIP 16
Koppo3sust MeTamios: BUabl KOPPO3HUH, CIIOCOOBI 3aIUTHI METAIJIOB OT KOPPO3UHU ’ ’ ’
JIP 23, JIP 30
Hemeramipl. OOmue pusznueckre 1 XUMUYECKUE CBOMCTBA HEMETAIOB. THITMYHBIC CBOMCTBA 8112 841{ 8112 83’
HemeraiwioB IV— VII rpynn. Knaccudukanuss 1 HOMEHKIIATypa COEAMHEHHH HEMETaJJIOB. 2 P 2 JH; 4 JIp i 6
) ) )
KpyroBopoTbl OMOT€HHBIX 3IEMEHTOB B PUPO/IE JIP 23, JIP 30
XUMUYEeCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEUIECTB (OKCUAOB, THIPOKCHIOB, 8§ 8‘1" 8§ 83’
KHUCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX 2 P 2 JH; 4 JIP i 6
o ) )
COEJIMHEHM, BBICIIUX OKCUJIOB U TUAPOKCHIOB JIP 23, JIP 30 ’
IIpakTuyeckoe 3anaTue Ne 8 OK 01, OK 02,
CocraBneHue ypaBHEHHW XHWMHMUYECKMX pEaKIUMHd ¢ Y4YacTHEM HPOCTBIX M  CJIOKHBIX OK 04, OK 07,
HEOPraHMYECKUX BEIIECTB: METAJUIOB W HEMETAJUIOB; OKCHJOB METAUIOB, HEMETAJUIOB U 2 JIP 2, JIP 4, JIP 16,
aM(pOTEPHBIX IEMEHTOB; HEOPTAaHUYECKUX KUCIIOT, OCHOBAaHUHN U aM(POTEPHBIX TUIPOKCUIOB, JIP 23, JIP 30
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.
IIpakTHyeckoe 3anaTue Ne 9 OK 01, OK 02,
Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha CBOMCTBA, COCTAB, 5 OK 04, OK 07,
noJiyueHue 1 0e30MmacHOe UCIOb30BaHNE BAKHEHIIINX HEOPTaHMYECKHUX BEIIECTB B OBITY U JIP 2, JIP 4, JIP 16,
MIPaKTUYECKON JAESITEIbHOCTH YeJIOBEeKa JIP 23, JIP 30
Tema 3.3. Coaepsxkanue y4eOHOIo MaTepuaJia 2
Wnentuduranus | JlaGoparopuasi paGora Ne 2 «MneHTruduKaims HEOPraHUIECKUX BELUIECTBY. OK 01, OK 02,
HEOPraHWYECKUX |PemeHue s3KCcepruMEHTANBHBIX 3a/1a4 M0 XUMUYECKUM CBOKMCTBAM METAIJIOB M HEMETAJUIOB, 10 OK 04, OK 07,
BCIICCTB pAacIO3HAaBaHUIO U MOJIYYEHUIO COEAMHEHNUI METAIUIOB U HEMETAJIJIOB. 2 JIP 2, JIP 4, JIP 16,
WNnentudukanus HEOpraHMYECKUX BEIIECTB C MCIOJIb30BAaHUEM HUX (U3HKO-XUMUYECKUX JIP 23, JIP 30
CBOMCTB, XapaKTEepPHBIX KAueCTBEHHBIX peakuuil. KadecTBeHHbIE peakiuu Ha Cynabhar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWS
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCcKUX BelleCTB 22
Tema 4.1. Coaeprxanue yueOHOIro MaTepuaa 4
Knaccugukanus, | Teopernueckoe oGydenue
CTPOCHUC U IlosiBiieHUE U pa3BUTHE OPTAaHUYECKOW XUMUHU KaK Hayku. [IpenMer opraHndeckon XuMuU. 2 OK 01, OK 02,
HOMCHKJIaTypa MecTo 1 3HaYeHUE OPraHN4YEeCKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK. OK 04, OK 07,




OPraHUYECKHUX XUMHUYECKOE CTPOCHHUE KaK TOPSIAOK COCIMHEHHUS aTOMOB B MOJIEKYJIE COIJIaCHO HX JIP 2, JIP 4, JIP 16,
BEILECTB BaJEHTHOCTU. (OCHOBHBIE TMOJOXEHUS TEOPUM XUMHUYECKOI'O CTPOEHHUS OpPraHMYECKHUX JIP 23, JIP 30
coequHennit A.M. BbytiepoBa. YriaepoaHblii CKeJIeT OpraHuYeCcKOl MOJEKYJbl. 3aBUCUMOCTh
CBOMCTB BEILLIECTB OT XMMHUECKOI'0 CTPOEHMS MOJIEKYJl. MI30Mepust U u30Mephl.
[Tonstue o ¢yHknuoHanbHOU rpynne. Paguxan. IlpuHuunel kinaccudukanuy OpraHUYECKUX
coequHeHUl. MexyHapoiHas HOMEHKJIaTypa W NPUHUUIBI HOMEHKJIATYpbhl OpPraHUYeCKUX
coenquHenunii. Ilonsitue 00 a3zoTcoaepKallUX COEAMHEHUSX, OHOJIOTMYECKH aKTHBHBIX
BemiecTBax (yriieBosax, )Kupax, Oenkax u Jp.), BRICOKOMOJEKYIISIPHBIX COSTMHEHHUX (MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO)
IIpakTuyeckoe 3ansitue Ne 10 OK 01, OK 02,
Homenknatypa  opraHM4eckMx  COCAMHEHHUH  OTHEIbHBIX  KJaccoB  (HACBILICHHBIE, OK 04, OK 07,
HEHACHIIIEHHBIE M apOMAaTUYECKHE YTIEBOJAOPOABI, CHHUPTHI, (DEHOJBI, AIbJCTUABI, KETOHBI, JIP 2, JIP 4, JIP 16,
KapOOHOBBIE KHUCIOTHI U JAp.) CocTaBieHHe MOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (hopmyr 5 JIP 23, JIP 30
OpPraHMYECKUX BEIIECTB OT/AEIbHBIX KJIACCOB, UCIOJb3Ys UX HAa3BAaHUS IO CUCTEMATUUYECKOH U
TPUBUAIBHON HOMEHKIIAType (3THIICH, alleTUJIeH, TIUUEpHH, (eHol, popMallbIerull, yKCycHas
KHMCIIOTa, THUIMH). Pacyersl mpocreiimieid ¢GopMyibl OPraHMYECKON MOJIEKYNbI, UCXOIS W3
AJIEMEHTHOTO cocTaBa (B %)
Tema 4.2. Conep:xaHue yueOHOro MaTepuaJia 12
CaoiicTBa Teopernueckoe o6yueHue
OPTraHN4CCKUX OU3NKO-XUMUYECKUE CBOMCTBA OPraHMUECKUX COSIMHEHUHN OTAETBHBIX KIACCOB (0COOEHHOCTH OK 01, OK 02,
COCIMHCHHUH KJIacCU(UKALIMM M HOMEHKJIATypbl BHYTPU KJlacca; FOMOJIOTMUECKUN psii ¥ oOuas gopmysa; OK 04, OK 07,
n3oMepusi; PU3nIecKre CBOMCTBA; XMMUUECKHE CBOMCTBA; CIIOCOOBI MOTYyUEHHUS): JIP 2, JIP 4, JIP 16,
— TpefeNbHble YIIeBOMOPOAbl (aJKaHbl W IMKJIOAIKaHbl). ['opeHuMe MeTraHa Kak OJWH U3 5 JIP 23, JIP 30
OCHOBHBIX MCTOYHHMKOB TE€IUIa B TPOMBIIUIEHHOCTH U ObITy. CBOHCTBAa NPUPOAHBIX
YTIE€BOIOPOAOB, HAX0XKIEHUE B IPUPO/JIE U IPUMEHEHHE aJIKaHOB;
— Helpe/eNbHbIe (aJIKEeHbI, aTKUHBI U alIKaJMEHbl) 1 apOMaTHUYECKUE YTiIeBoJopobl. ['openue
alleTHJIeHa KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJJIOB
— KHUCJIOPOJICOJIEpKAIle COeAMHEHUs (CUpThl U (PEeHOIbl, KapOOHOBBIE KHCIOTHI U 3(UPHI, OK 01, OK 02,
anbJIeTH/Ibl U KETOHbI, JKUPbI, yraeBonbl). IIpakTHueckoe NpUMEHEHHE STUIECHIJIMKOJS, 5 OK 04, OK 07,
rnuiepuHa, penona. [Ipumenenne Gopmanbaeruaa, aneranbIeruia, yKCyCHOW KUCIOThl. Mbuia JIP 2, JIP 4, JIP 16,
KaK COJIM BBICHITUX KapOOHOBBIX KUCJIOT. MOFOIIIE CBOMCTBA MbLIa JIP 23, JIP 30
— a30TcoJep)KaIIue COCAMHEHHUS (aMHHBI M aMHHOKHUCIIOTHI, Oeiku). BeICOKOMOEKynspHbIC OK 01, OK 02,
COeMHEHUs (CUHTETHYECKHE M OMOJIOTHYECKU-aKTHUBHBIC). MOHOMEp, MOIUMEp, CTPYKTYypHOE 2 OK 04, OK 07,

3BCHO. HOJ'II/IMepI/ISaI_[I/ISI OTHUJICHA KaK OCHOBHOC€ HallpaBJICHUEC €TI0 MCITOJIb30OBAHM.

JIP 2, JIP 4, JIP 16,




['enernueckas cBsi3b MEXKy KJlacCaMU OPraHUYECKUX COCTMHEHUN JIP 23, JIP 30
IpakTuyeckoe 3anaTue Ne 11 OK 01, OK 02,
CBoiicTBa OpraHUYECKUX COCIMHECHHHA OTICIIBHBIX KJIACCOB (TpUBHAIBbHAS M MEXIYHApOIHAS OK 04, OK 07,
HOMEHKJIATYpa, XUMHUYECKHE CBOICTBA, CIOCOOBI TOJYYEHHUsS): TMpeneibHble (aJKaHbl | JIP 2, JIP 4, JIP 16,
LUKJIOAJIKaHbl), HeNpeAc/ibHbIe (JIKEHBI, aJIKUHBI M alKaJUCHbI) M apOMATHYCCKHE JIP 23, JIP 30
YTJIEBOAOPOABI, CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE KHUCIOTHI U A(UPHI, ANbJICTUIBl U KETOHBI,
aMUHBl M aMHHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COEIUHEHUA. 3aJaHus Ha COCTaBJICHUE
YpaBHEHUH XMMHUYECKUX PEAKLUI € y4acTHMEM OpraHMYECKHMX BEIECTB Ha OCHOBAHUU MX
COCTaBa M CTPOCHUS
IpakTnyeckoe 3ansitue Ne 12 OK 01, OK 02,
CocraBnenue cxeM peakumidi (B TOM  4YHCJIE€ 1O  MPEAJIOKEHHBIM  IIETOYKaM OK 04, OK 07,
MIPEBPALICHHI ), XapaKTePU3YIOIIUX  XUMUYECKHE CBOMCTBA OPraHMYEeCKUX  COEJAMHEHUHN JIP 2, JIP 4, JIP 16,
OTJENbHBIX KJIACCOB, CIOCOOBI MX TMOJYYEHHMs] UM Ha3BaHUE OPraHMYECKHUX COEIUHEHHUH II0 JIP 23, JIP 30
TPUBHAIBHON WJIM MEXIYHAPOJHON CUCTEMATUYECKON HOMEHKJIIATYypE.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKHUX 3a/JlaHUil Ha CBOMCTBA OPraHMYECKHUX
COEJJMHEHUH OTAEIBHBIX KJIACCOB
« ' OK 01, OK 02,
JlabopaTopuas padora Ne3 “IIpeBparenus opraHnYeCKUX BEIIECTB MPU HArPEBaHUH'". OK 04. OK 07
ITonyuenne STWIEHA M M3Y4EHHE ero CBOMCTB. MojenupoBaHe MOJIEKYJI U XHMHYECKUX JIP 2, HP’ 4, JIP i 6,
IIPEBPALICHUI Ha IPUMEpE 3TaHa, 3TUJIEHA, alleTWICHA U JIp. JIP 23, JIP 30
Tema 4.3. Coaep:xanue yueOHOro MaTepuasa
Wnentuukains | Teopermueckoe o0yuenue
OPTaHHHCCKUX buooprannueckue coeaunenus. [Ipumenenne u 6uonorudeckast pojib yriaeBoaoB. OKucieHue OK 01, OK 02,
BOILIECTB, 11X YIJIEBOIOB — MCTOYHHUK SHEPTHH KHMBBIX OpraHu3zmMoB. OOnacTH MpUMEHEHUs] aMHUHOKUCIIOT. OK 04, OK 07,
Hatenme u [IpeBpamienus 6enkoB nuiy B opranusme. buonoruueckue pynkunu 6enkoB. buonornueckue JIP 2, JIP 4, JIP 16,
ngMeHS e B ¢byHKIMU kUpoB. PoJib opraHnyeckoil XuMUM B pellieHUH Ipo0JIeM MUIEBOM 6e301MacHOCTH JIP 23, JIP 30
H;ISZES:HI;ITBCHHOﬁ Ponb oprannyeckoil XMMHUU B pellIEHUH MPOOJIEM dHEPreTHYecKoi 6€30MacHOCTH, B pa3BUTUHU OK 01, OK 02,
eATENBHOCTH MEIUIIUHEI, CO3JaHUU HOBBIX MaTepHaJEOB, HOBBIX MCTOYHHMKOB SHEpPruM (aJbTepHATUBHBIE OK 04, OK 07,
- HCTOYHUKHU 3HEepruu). OnacHOCTb BO3/IEHCTBUS HA )KMBbIE OPTraHU3Mbl OPraHUYECKHX BELIECTB JIP 2, JIP 4, JIP 16,
OTJIENBHBIX KIAcCOB (YIJI€BOAOPOABI, CHUPTHI, (PEHOJIBI, XJIOPOPraHMUYECKUE IMPOU3BOIHBIC, JIP 23, JIP 30
aJIbJIETU]IBI U JIP.), CMBICII TOKAa3aTesl MPeAeIbHO JOMYCTUMON KOHIICHTPAIlUU
JlaGopaTtopHas paGora Ne 4 “lneHTudukanus OpPraHUYECKUX COCIUHEHUH OTAEIbHBIX OK 01, OK 02,
KJ1accoB” OK 04, OK 07,




WNnentudukanus opraHMYecKUX COEAUHEHHH OTAENbHBIX KJIACCOB (Ha MpHUMEpE allbJIEerHJIOB,
Kpaxmala, YKCYCHOH KHUCIIOTBI, O€JKOB W T.II.) C HCIIOJIB30BAHHEM UX (U3UKO-XUMHUYECKHUX
CBOMCTB M XapaKTEpHBIX KaueCTBEHHBIX peakuuil. Jlenatypanus Oenka Npu HarpeBaHUU.
LBetHbie peakiuu OenkoB. BO3HMKHOBEHHE aHATUTUYECKOTO CHTHAlA C TOYKUA 3pPEHUS
XUMHUYECKUX I[POLIECCOB MpPH MNPOTEKAaHWM KAUYeCTBEHHOM  peaKIMH, IO3BOJISIOLIEH
UICHTH(QUIIMPOBATH NMPEITI0KEHHBIC OPTaHUYECKHIE BEIIECTBA

JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30

Paznen 5. KuneTnyeckne u TEPMOAUHAMHUYECCKUE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHYECKUX peammﬁ

CkopocTh
XHUMUYECKHX
pEeaKInu.
XUMHUIECKOe
paBHOBECHE

Coaep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqe}me

CKOopocTh peaklliy, €€ 3aBUCUMOCTh OT pa3jIM4YHbIX (aKTOPOB: MPHUPOJABI PEAruPyIOLIUX
BELIECTB, KOHILIEHTpALMM PEarupyrollnux BEILIECTB, TEMIIEPATypbl M IUIOIIAJU PEAKLMOHHOMN
noBepxHOCTU. TeruoBeie 3(PQPEKThl XUMHUYECKUX peakuid. OK30- H IHAOTCPMHUECKUE,
peaxkuuu.

OobpatumocThb peakuuil. XMMHUYECKOE PaBHOBECHE U €T0 CMEILEHUE 0] JEHCTBUEM Pa3IMUHbIX
(bakTOpOoB (KOHIEHTpAlMsl peareHTOB MM MPOAYKTOB peakiUH, JaBJCHUE, TeMIleparypa) A
CO3JaHUs] ONTUMAJIBHBIX YCIOBUN MPOTEKAaHUs XUMUYeCKuX npoueccon. [Ipunnun Jle [laTense

OK 01, OK 02,
OK 04, OK 07,
JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30

IIpakTnyeckoe 3ansaTne Ne 13

Pemenne mnpakTHKO-OPUMEHTUPOBAHHBIX 3aJaHUl Ha aHanu3 (AKTOPOB, BIUSIOLIIMX Ha
U3MEHEHHE CKOPOCTH XMMHUYECKON PEeaklMu, B T.4U. C MO3ULUH SKOJOTHUYECKH 11e1ecCO00pa3HOro
MOBE/ICHHUS B OBITY M TPYIOBOW JAEATEIBbHOCTH B LENSAX COXPAHEHMsI CBOETO 3/I0pOBbS U
OKPY’KaIOILEeH IPUPOJIHOHN CPEIBI.

Pemrenne npakTHKO-OpUEHTHPOBAHHBIX 3aJaHUi Ha npuMmeHeHue npuHuuna Jle-Illarense mis
HaXO0XKJICHUS HANpaBJICHUSI CMEUICHUs PAaBHOBECHS XMMUYECKON peakIuH U aHajau3 (akTOpOB,
BJIMSAIOIINX HA CMEHNIEHNE XUMUYECKOTO PABHOBECHUS

OK 01, OK 02,
OK 04, OK 07,
JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30

Pa3nea 6. PacTBopsl

TeMma 6.1.
[Housarue o
pacTBopax

Conep:xanue yueOHOro MaTepuaJa

Teopernueckoe odyuenune

PactBopenne kak (¢usnko-xumuueckuii mpouecc. PactBopbl. CrnocoObl MPUTOTOBIIEHUS
pactBopoB. PacTtBopnMocTh. MaccoBas nomist pacTBopeHHOro BemiectBa. CMBICT MOKa3aTens
IIPENEIbHO JOMYCTUMONW KOHILIGHTPAlMM M €T0 HCIOJIb30BAaHUE B OLCHKE HKOJIOIMYECKON
0€30MaCHOCTH.

IIpaBuia 3KOJOrMYECKU 11€1€CO00pa3HOro MOBEAECHUS B OBITY M TPYHOBOH NEATEIBLHOCTH B

OK 01, OK 02,
OK 04, OK 07,
JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30




LEISIX COXPAaHEHUS CBOEro 3J0POBbs M OKPYXKaroLleW IPUPOJHOM Cpelbl; OMACHOCTb
BO3JICHCTBUS Ha )KUBBIC OPTAHU3MBI OIPEJEIICHHBIX BELIECTB.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUW HA PAaCTBOPBI, UCIOJIb3YEMbIE B
OBITOBOM M MPOU3BOJCTBEHHOMN JEITEIHHOCTH YEJIOBEKa

Tema 6.2. Cojaep:xanue y4eOHOro MaTepuaJja 2
HCCFGHOBaHHe JlaGopaTopuas padora Ne5 «[IpurotoBiicHHE PaCTBOPOBY. OK 01, OK 02,
CBOHCTB PAaCTBOPOB [TpuroToBieHHe pacTBOPOB 3aJaHHON (MaccoBoit, %) KOHIIGHTpanuu (C TMPaKTHKO- 5 OK 04, OK 07,
OPHUEHTHPOBAHHBIMHU BOIIPOCAMH) U OTIPE/ICIICHUE CPEJIbI BOJHBIX PaCTBOPOB. JIP 2, JIP 4, JIP 16,
Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB JIP 23, JIP 30
IIpodeccnonabHO-0pHMEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHNe MPUKJIATHOT0 MOTYJIs1)
Paszpnen 7. Xumusi B ObITY U IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA
Xumust B OBITY U _|Conepixanue yuedHOro MaTepuaia
TpOM3BOACTECHHON TeopeTrnueckoe ooyuenue
ACATENLHOCTH Hogeilmme n0CTHKEHUST XUMUYECKOW HAyKHM WM XHMHUYECKOW TEXHOJIOruu. Posib Xxumuu B OK 01, OK 02,
HeJoneka 00eCreYeHNr HKOJIOTMUYECKOM, HSHEPreTH4eckod U THIIEeBON O0e30MacHOCTH, pPa3BUTHH OK 04, OK 07,
MenuuuHbl. [lpaBuia moucka W aHanmM3a XUMHYECKOW WHOOpPMAIMKM U3  Pa3IMYHBIX 2 JIP 2, JIP 4, JIP 16,
HMCTOYHUKOB (Hay4Has U yueOHO-Hay4YHas JIUTepaTypa, CpeICTBa MacCOBOM MHGOpMAIUH, CETh JIP 23, JIP 30
WuTepHer)
IIpakTuyeckoe 3ansaTue Ne 14 OK 01, OK 02,
[Touck m aHanMM3 KEMCOB O MPUMEHEHHH XMMHYECKUX BEIIECTB W TEXHOJIOTHH C y4eTOM OK 04, OK 07,
Oyayuiel mpodeccHoHANbHOW AESITENPHOCTH MO0 TeMaM: BaKHEHIIHe CTPOUTENbHbBIE 2 JIP 2, JIP 4, JIP 16,
MaTepuaibl, KOHCTPYKI[MOHHbIE MaTepHalibl, KpPacku, CTEKJIO, KepaMuKa, MaTepuaibl s JIP 23, JIP 30
3JEKTPOHUKHU, HAHOMAaTepHUabl, TEKCTHUJIbHbIE BOJIOKHA, ICTOYHUKHU SHEPTUU, OPraHUYECKUE U
MUHEpaJIbHbIE YI0OPEHUs, JICKaPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.
IIpakTnyeckoe 3ansaTue Ne 15 815 8}" 8§ 8%’
3ammra: IlpencraBneHue pe3ydbTaTOB pEIICHHWS KEHCOB B (QopMe MHUHH-TOKIaAa C 2 ’ ’
Mpe3eHTaIeH JIP 2, JIP 4, JIP 16,
JIP 23, JIP 30
IIpome:xyTouHast arrecTanum: 1M PepeHnpPOBAHBIHA 3a4eT 2 ceMecTp, Apyrue (popmbl
arrectannu — 1 cemectp
Bcero 72




3. YCJIOBUS PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI
3.1 TpeOoBaHus K MUHHMAJIbHOMY MATEePHAJBLHO-TEXHHYECKOMY 00ecne4YeHU 0

YueOHBbIl peIMeT peau3yeTcs B:
a) yueOHOM kabuHeTe Kaduner Ne2416
O06opynoBanue yueOHOT0o KaOMHeTa:

- I0CA/I0YHBIE MECTA 110 KOJIUYECTBY 00YUaIOIINXCS;

- paboyee MECTO Mpero1aBaTes;

- MCTOAUYCCKUC MAaTCpHAJIbI IO JUCHUILIIMHE.

OCHaIIEHHOCTh: KOMIUIEKT Y4eOHON MeOenn (CTOJIbI yUYeHUYECKHE, CTYJbsl YYEHHYECKHe,

CTOJI TIpernoaBaTelis, CTyJ IpernoaaBarens), focka ayautopHas JIA -349 -1 mr.; mkad BBITSXKHOU
JEMOHCTPALIMOHHBIN HAMOJIbHBIN 0e3 (xum) -1 mit.;

HaGoper komnexuwmii: "Uyryn wu cramp"; "AmomMuHui", "Bosiokna", "Mertayubr",
"MuHepaisl 1 TopHbIe TOposl", "MuHnepanbubie ynoopenus"; "HedTs u BakHEHIIINE MPOAYKTHI €€
nepepadotku"; "Ilractmaccer"; "Tommuo"; "Illkama TBepaocTu";

TexHuyeckue cpencTBa OOy4UEHMs: POEKTOP MEPEHOCHOM, PKpaH MEePEHOCHOM, dKpaH s
NIUHAMHUYECKHUX ITOCOOUH.

VYyebHO-HarsIIHBIE TOCOOUS - KOMILUIEKT IJIAKATOB XUMUKOB

TexHunueckue cpeacrsa oOyueHuss pabouyero Mecra NpenoAaBaressi: KOMIIbIOTEPHOE
00opyI0oBaHUE, KOTOPOE NOKHO COOTBETCTBOBATH COBPEMEHHBIM TPEOOBAaHHSIM OE30MACHOCTH U
HaAEKHOCTH, IPEAYCMATPUBATh BO3MOXKHOCTh MHOTO() YHKIIMOHATILHOTO HCIIOIb30BaHHS KaOMHeTa,
C IIEJIbI0 U3YYEHHSI COOTBETCTBYIONICH NUCHUIUIMHEI, MyJIbTUMEUITHOE 000pyA0BaHue (IPOSKTOP U
MIPOEKIIMOHHBIN YKpPaH UM HMHTEPAKTUBHAsS JOCKA), IOKAIbHAs CETh C BBIXOJIOM B Internet.

HaumeHoBanue crenuaibHOrO TIOMEUIEHHS: YydeOHas ayauTopusi Mg HPOBEICHUS
MPAKTUYECKUX 3aHATUH, TPYIIOBBIX KOHCYJIbTAIMN, UHIAUBUAYATbHBIX KOHCYJIBTAIMH, TEKYIETO
KOHTPOJISI M TPOMEXKYTOYHOW aTTECTallid, OCHAICHHbIE OOOPYJOBAaHMEM W TEXHUYECKUMU
cpelncTBaMu OOYYeHHSs, a TAaKK€ YHTAJIBbHBIA 3, TIOMEIIEHUs NJIsi CaMOCTOSITENIbHOM paloThI, C
nocrynoM k cetu «MuaTepuer» u UOC.

0) JlabopaTopusi «Xumus» Ne2415

OcHalleHHOCTh: KOMIUIEKT y4eOHON Mebenu (CTONbl y4eHHYeCKHe, CTYNbsS YUYEHUYECKUE,
CTOJI TpernoiaBaresi, CTyN MpernojaBaTens), mKad Aas oaexabl — 1mrT., mkad KHWKHBIA — 1IT.,
mkag ¢ moiakamu- 1 mr.,

JIaboparopHnoe obGopynoBanue: Becbl HP-200 (1 mir.); Habop maGopaTopHOil MOCyasl U
MPUHAJUICKHOCTEH;  00OpymoBaHWE Uil  JAEMOHCTPAllUM  XMMHUYECKMX  ONBITOB,  CTOJI
JI€MOHCTPALIMOHHBIA XUMUYECKUH, CTOJI JIaDOPATOPHBIA XUMUYECKUH (2 IIT.), CTOJI JIaDOpaTOPHBIN
C MOMKOM U CYIIUIIKOU, CTYJI JJAOOPATOPHBINA, TyMOa METAJNTHYECKas MOKaTHAs, MKad IS TTOCYIbI
1 puOOpoB (XUM.), MKad A7 XpaHEHHUS] XUMHUUECKUX PEeaKTUBOB, mKkadp menuuuHckuil [IMM 2,
TEJIeKKa XUMUYECKas.

HaGopsl npemoHcTpanmonnsie: "Habop XUMHUYECKHX 3IE€MEHTOB",

n

HabGop neopranuka",
«Habop nmns cocraBieHus] 0ObEMHBIX MOJIETICH MOIEKYI.
tabnuna "[lepuoanyeckas cucreMa XUMUYECKUX dIeMeHTOB MennaeneeBa'- 1 mt.; Tabnuia
"PacTBOpUMOCTH COJIEH, KUCITOT U OCHOBaHMi B BoAe" - 1 mT.;
IlepeyeHb JIMIEH3MOHHOTO M  CBOOOJAHO PACHPOCTPAHAEMOr0 TPOrPAMMHOIO
obecreyeHus:
1. JIumeH3nOHHOE CUCTEMHOE U MPHUKIIATHOE MPOrPaMMHOE 00ECTICUCHHE;
2. JINIeH3MOHHOE aHTUBUPYCHOE MTPOTrPAMMHOE OOeCTIeueHUE.
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IIpu u3ydyeHuM NUCHUILUIMHBI B dopmaTe 3J1eKTPOHHOr0 00y4eHHSI ¢ MCIOJb30BaHHEM

0T

1. DnexTponnas mwiatpopma: Zoom;
2. DnexTponHas mwiathopma Moodle.

3.2. UnopmanmonHoe odecneyeHne peaau3anun NporpaMmmbl
Jlna peanuzanuu mporpaMmMbl OMOIMOTEUHBIH (HOHA 00pa3oBaTENbHONW OpPraHU3alMH HMEEeT
NeYaTHbIe W/WJIM AJIEKTPOHHBIE 00pa3oBaTeibHble U MH(OPMALMOHHBIE PECYPCHI, UCIONb3yEeMbIE B
00pa3oBaTesIbHOM MpoIiecce.

Ilepeyenn

PEKOMEHIYEMbBIX

y4eOHBIX H3IaHMUIi,

HNuTtepHeT-pecypcoB, 6a3bl JaHHBIX 0M0/1HOTEYHOr0 (POHAA:

3.2.1.0cHOBHBIEC HCTOYHUKM:

JAOMOJIHUTEIbHON JINTepaTypsbl

oOpa3oBaHus 2-¢

H31., UCIIP. U JOII.

| JIe6ener 1O. A., | Xumus : yueObnuk | MockBa :  M3nmarenbcTBO | [DIEKTpOHHBIN pecypc]
®danees I'. H., | qna cpeanero | FOpaiit, 2023. —
lonybe A. M., | mpodeccuonansy | 431 c. pexxum gocTyna:
lamoran B. H. | oro o6pa3oBanus | https://urait.ru/bcode/5130
— 2-e wm3m., | 13
niepepad. u JOII.
| AupuHoreHoBa | Xumus : yueOHUK | MockBa :  M3marenbCcTBO | [DIIEKTPOHHEIN pecypc]
. B., babkoB A. | u mpaktukym s | FOpaiir, 2023. — 291 c.
B., IlonkoB B. | cpennero pexuM
A. npodeccuoHalbH | moctyma:  https://urait.ru/
oro bcode/513807

| Huxkonbckuii A.
b., CyBopos A.
B.

XuMmus : yueOHHUK
Y TIPAKTHKYM JIJIS
CpeaHero
npo¢eCCHOHAIIbH
oro oOpa3oBaHHSs
— 2-e U3,
nepepad. U gon

Mocksa : U31aTensCcTBO
IOpaiit, 2023. — 507 ¢. —
(ITpoeccronansHoe
00pa3oBaHUE). PEKUM
JIOCTYyTIA:
https://urait.ru/bcode/5135
37

[DnexTpoHHBI pecypc]

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:

®anees [ H Xumus. MockBa :  M3gaTenbCcTBO | [DIEKTPOHHBIN pecypc]
3a/IaYHVK : FOpaiit, 2023. — 236 c.
yuyeOHOe MocoOue | peKuM JoCTyma:
st cpennero | https://urait.ru/bcode/5130
npodeccuonanby | 91
oro oOpa3oBaHMs
Pocun U. B., | Xumus. YueOHuk | MockBa: M3garenscTBO | [DNEeKTpOHHEIN pecypc]
Tomuura JI. /., | m 3agaunuk : aus | KOpair, 2023. — 420 c. —
Conosses C. H. CpEIHETo (ITpoeccronansHoe
npodeccuoHabH | oOpazoBanmue). Pexxum
oro o0Opa3oBaHus | JOCTYyIA:

https://urait.ru/bcode/5120
22

21


https://urait.ru/bcode/513073
https://urait.ru/bcode/513073
https://urait.ru/bcode/513807
https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513537
https://urait.ru/bcode/513091
https://urait.ru/bcode/513091
https://urait.ru/bcode/512022
https://urait.ru/bcode/512022

3.2.4. Ilepeyenb mpodeccHOHAIBHBIX 0a3 JAHHBIX M HH(POPMALMOHHBIX CHPABOYHBIX
cucTrem:

1. HayuHo-nomynsipHbIil IPOEKT «DJIeMeHThI 0OJBIION HAayKd « ((pU3uKa, XMMHUS, MATEMaTHKa,
aCTPOHOMHMSI, HayKa O JKHU3HHU, HayKa o 3emiie). HoBocTH HayKu, KHUTH, HAYYHO-TIOMYJISIPHBIC CTAThH,
JeKnuy, sHuMkiIonenuu. https://postnauka.ru/themes/chemistry - Jjekumu mo XUMHH Ha caiiTe
[ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum gocTyma: CBOOOIHBIIA.

2. CaiiT Hay4HO-TIOMYJIAPHOTO JXKypHajda «XuMHUS W Ku3Hby». https:// gotourl.ru/4785 Pexum

JOCTYTIA: CBOOOIHBIH.

3. CaliT 0 XUMHH: KJIIACCHYECKUE YICOHNKH, CIIPABOYHHUKH, SHIIMKIIOICINH, TOUCK OPTaHUICCKUX
U HEOPraHWYECKUX PEaKIMi, COCTaBJICHUE ypaBHeHM peakimit. https:// www. xumuk.ru/ Pexxum
JIOCTYTIa: CBOOOIHBIH.

4. Ilnardopma Zoom Jyisi IPOBENCHUS OHJIANH-3aHATHI U BUICO-KOH(EepeHInH. [DIeKTpOHHBIN
pecypce]. Pexxum nocryma: https://zoom.us/.

5. DnextpoHHas wuHPOpPMAIMOHHO-OOpa3oBarenbHas cpena Ha muatpopme Moodle.
[DnekTponHbIit pecypc]. Pexxum mocryma: https://moodle.ospu.su/
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHWSA YUYEBHOM JUCIATILIAHBI

Kontpouns

N OIICHKa pPE3YyJIbTATOB

OCBOCHUA

0011e00pa3oBaTeIbHON  TUCITUTUIAHBI

PACKpBIBAIOTCS Yepe3 AMCIMIUIMHAPHBIE PE3YNbTaThl, HAIIPaBICHHBbIC HA (popMHUpOBaHHE OOIIUX H
npodeCCHOHATBHBIX KOMIIETEHIIHI 10 pa3/ieiaM U TeMaM COJepKaHusl yueOHOro MaTepuara.
[TpomesxyTounas arrecrauus B popme quddepeHInpoBanHOro 3a4éra (2 ceMecTp)

O0Me KOMIETEHIUH Paznena/Tema Tun oneHoYHbIX
(OK), TMYHOCTHBIE MeponpHUATHI
pe3yabTatsl (JIP)
OK 01. Beibupats crioco6st | P1: Tema 1.1 - YcTHBIN onpoc;
peleHus 3aaa4 P2: Tema 2.1, Tema 2.2 - 3amaun Ha COCTaBJICHHE
npodeccnoHaTbHOM P3: Tema 3.1 XUMHYECKHUX (HOPMYIT;
NEeATEIbHOCTHU P4: Tema 4.1, Tema 4.2, Tema 4.3 | - 3aganusg Ha HUCHOJIb30BaHUSA
IIPUMEHUTEIIBHOK P5: Tema 5.1 XUMUYECKOM CHUMBOJMKHA U
Pa3IMYHBIM KOHTEKCTaM P6: Tema 6.1 Ha3sBaHUM COEOUHEHHUH 110
P7: Tema 7.1 HOMEHKJIAType
MEXIYHAPOJAHOTO Coro3a
TEOPETHUYECKON U MPUKIIATHON
XUMUA W TPUBHAIBHBIX
Ha3BaHUW JUIsl COCTaBJICHUS
XUMHYECKHUX HOpMYIT;
- 3acnymuBaHue COOOIIECHUIA
Y OLICHKA UX MOJTOTOBKH;
- Pesynprar  BBINOJTHEHUSA
BHEAYJIUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;
- Pesynbrar  BBINOJHEHUSA
PAKTUYECKON paboTHI;
-IIpakTuko-
OPUEHTHPOBAHHBIE 33]IaHNS,
- [Tonoop, aHaIn3 51
npeoOpa3oBaHue yaeOHOU
UHpOpMaLUu
OK 02. Mcnons3oBaTh P1: Tema 1.1 - YcTHBIN onpoc
COBPEMEHHBIE CPE/ICTBA P2: Tema 2.1 - 3acnymmBaHue COOOIIEHUMN
IIOMCKa, aHAJIN3a 1 P3: Tema 3.1, Tema 3.2, 1 OILICHKA UX ITOJITOTOBKH;
HMHTEPIpETALUU Tema 3.3 - 3agaHus Ha HCIOJB30BAaHUSI
uHpopManuu u P4: Tema 4.1, Tema 4.2, XUMUYECKOH CHUMBOJIMKHA U
MH(pOPMalOHHbIE Tema 4.3 Ha3BaHUM COEIUHEHUU IIO0
TEXHOJIOTUH IS P5: Tema 5.1 HOMEHKJIaType
BBITIOJIHEHUS 3a/1a4 P6: Tema 6.1 MEKTYHapOAHOTO CO103a
npodeccroHanbHOM P7: Tema 7.1 TEOPETHUYECKON U MPUKIIATHON
NEeSATETbHOCTH XUMUA U TPUBHAIBHBIX

Ha3BaHMM ISl COCTaBJIEHUS
XUMHUYECKHX (HOpPMYIT;

- Pesynprar  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- Pesynprar  BBINOJNHEHUSA
MIPaKTU4YECKON pabOTHI;
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-ITpakTrko-
OPUCHTHPOBAHHBIC 3aJaHU;

-ITon6op, a”HaJIu3 u
npeoOpa3oBaHue yueOHOU
nHpopmanuu
OK 04. DddexTuBHO P2: Tema 2.2 - YcTHBIN onpoc
B3aMOJICHCTBOBATEL U P4: Tema 4.2, Tema 4.3 - 3acnymuBaHue COOOIICHUM
paboTaThB KOJUIEKTHUBE U 1 OIIEHKA UX MOATOTOBKU;
KOMaHJIe - 3agaHKs Ha HCIOJb30BaHUS

XAMHYECKOM CHMBOJIUKH U
Ha3BaHUU COEIOUHEHHUH 110
HOMEHKJIAType
MEXIYHAPOJAHOTO COr03a
TEOPETUYECKON U NPUKIIATHON
XUMUA W TPUBHAIBHBIX
Ha3BaHUW JUIsl COCTaBJICHUS
XUMHYECKHUX (HOPMYIT;

- Pesynprar  BBINOJTHEHUSA
BHEAYJIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynbrar  BBINOJHEHUSA
IPAKTUYECKON pabOTHhI;

- Pesynbrar  BBINOJHEHUSA
nabopaTopHO# pabOTHI;

-IIpakTuko-
OpPUEHTUPOBAHHBIC 33JaHUS;
- [TonGop, aHaJIN3 u
npeoOpa3oBaHue yaeOHOU
UHpOpMaLIUU
OK 07. CopneiicTBOBaTh P2: Tema 2.2
COXPAHEHUIO P4: Tema 4.2, Tema 4.3
OKpY>Karollen Cpeibl, P7: Tema 7.1
pecypcocOepexeHuIo, -IIpakTuko-
MPUMEHSITh 3HAHHSI 00 OpPUEHTUPOBAHHBIC 33JaHUS;
W3MEHEHUHU KIUMaTa, - Ilogbop, anmamu3z u
MIPUHITUTIBI OEPEKITHBOTO npeoOpa3oBaHue yaeOHOU
MIPOU3BO/ICTBA, uH(pOopMaIuy;

3¢ PeKTUBHO NEHCTBOBATH
B UPE3BBIYANHBIX
CUTYaIHIX

S IEPEYEHDb UCITIOJIB3YEMbBIX METOJAOB OBYUYEHUSA

5.1 TTaccuBHBIE: OMPOC, PENPONYKTUBHbIE YIPAXKHEHUS MO 3aKPEIUIEHUIO U OTPabOTKE M3Y4E€HHOTO
Marepuana
5.2 AKTUBHbIE 1 UIHTEPAKTUBHBIE: IBpUCTUYECKUE OeceIbl, JUCKYCCUU, KPYTIIBbIA CTOJI, Tpe3eHTalHs,

BHUKTOpPHHA, KBCCT.
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