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1.ITacnopt mporpammel no yueoHou aucuuimuinne OJ/16.06 Xumus

PaGouas nporpamMma yuyeOHOM NUCHUILTMHBI SBISETCS YaCThIO OCHOBHOM IPO-
(deccuoHanbHONM 00pazoBarenbHON mporpamMmbl. Pa3paboTaHa B COOTBETCTBUU C
TpeboBanusiMu  DenepanbHOr0 TroCyJapCTBEHHOTO 00pa3oBaTENBHOTO CTaHIAapTa
cpeaHero (IOJIHOTO) 00Imero oOpa3oBaHMS W C YYE€TOM IMPHUMEPHOH 0O0Ie00pa3o-
BaresibHOM nporpammel 1o OJ15.06 XumMust B 4acTu coAepKaHusi, PEKOMEHI0BaHHOM
OI'AY «®UPO» (IIpotokom Ne 3 ot 21.07.2015r.) no cnenmansHocTH 23.02.07
Texanueckoe OOCTy)KWBaHHE W PEMOHT JBUTATENICH, CHCTEM W arperaroB aBTOMO-
OMIIeH.
1.1.00s1acTh NPUMEHEHUs POTPAMMbI

Pabouas mporpamma y4eOHOM NTUCHUIUIMHBI XUMUS MOXKET OBbITh HCIOJIB30-
BaHa JJIsl Mpodeccuil TEXHUYECKOr0 U €CTECTBEHHOHAYYHOTO npoduiieil npodec-
CHOHAJILHOTO 00pa30BaHMUS.
1.2.MecTO IMCHUILIMHBI B CTPYKTYpPe OCHOBHO NPO(ecCHOHATBHOMI

JlucrumuirHa BXOIUT B 0011e00pa3oBaTeNbHbIN YUeOHBINM UKIT U SBIIIETCS 00513a-
TEeTHbHON TUCIATLUINHOM.

1.3.11es1u 1 3agaum JIMCHUIIMHBI-TPE0OOBAHNS K Pe3yJIbTaTaM OCBOCHUS M C-
HUILTHHBI.

OcBoenue cojepx aHusi y4eOHON TUCIUTUTMHBI « XUMHUSD», 00€CTIeUnBaET JOCTHUKE-
HUE CTYJICHTaMHU CJIEAYIOIMUX Pe3yIbTaTOB:

JIMYHOCTHBIX:

-4yBCTBO TOPAOCTU U YBAKEHUS K UCTOPHUH U TOCTYXKCHHSIM OTCUECTBECHHON XUMU -
YECKON HAyKH; XUMUYECKHA TPAMOTHOE TTOBEJCHUE B MPOPECCUOHAIIBHON eITEIb-
HOCTH U B OBITYy TIpH OOpaIlieHUH ¢ XUMHYECKHUMH BEIIECTBAMH, MaTepHAIaMU |
MPOIECCaMH;

-TOTOBHOCTH K TPOJIOJDKCHHUIO 0Opa30BaHUS M TOBBIIICHUS KBaTU(UKAIIUU B W3-
OpaHHOM mpodeccuoHaIbHON NEATeTbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU XU-
MUYCCKHUX KOMIICTECHITUH B ATOM;

-yMEHHUE UCTOIB30BaTh JOCTHKEHHUS COBPEMEHHOW XUMUYECKON HAYKH M XHMHYE-
CKUX TEXHOJIOTUH IS TIOBBIIIICHHUS COOCTBEHHOTO MHTEJUIEKTYIbHOTO Pa3BUTHS B
BbIOpaHHOM NpodecCUOHATBLHOM 1eITeNbHOCTH;

MeTanpeIMeTHbIX:

-HCTIOJIb30BAHNE PA3IMYHBIX BUJIOB MO3HABATEIHLHON NESITEIHHOCTH M OCHOBHBIX
WHTEJUICKTYaIIbHBIX Ofepanuid (MMOCTAaHOBKH 3a/a4yi, (HOpPMYITUPOBAHUS THUIIOTES,
aHaNM3a M CHHTE3a, CPaBHEHUS, 00OOIIEHNUS, CUCTEMATU3aIlNH, BBISIBIICHUS TIPH-
YUHHO-CJIEACTBEHHBIX CBS3EH, MOMCKA aHAIOTOB, (hOPMYIUPOBAHWS BHIBOJOB) IS
pEIIeHNs TOCTABJICHHON 3aJaud, TPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUS
(HaOroIeHY ST, HAYYHOTO SKCIICPUMEHTA) M1l U3yUCHHUS PA3THYHBIX CTOPOH XUMHU-



YECKUX OOBEKTOB M TPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOIUMOCTH CTall-
KHBAThCS B MTPOPECCHOHATIBHOM cdepe;

-MCTIOJb30BAHNE PA3IMYHBIX UCTOYHUKOB JIJISI TIONYYCHHS XUMHUIECKOU nH(pOopma-
MY, YMEHUE OIICHUTH €€ JTOCTOBEPHOCTD IS JOCTIKEHUS XOPOIINUX PE3yIbTaTOB
B IIpodecCuoHaNIbHOM cepe;

npeaIMeTHbIX:

-c(hOpMUPOBAHHOCTh TIPEACTABICHUM O MECTE€ XMMHUU B COBPEMEHHOW Hay4dHOM
KapTUHE MUpPA; MOHUMaHUE POJIM XUMHUHU B (POPMHPOBAHUH KPYro30pa v PyHKITHO-
HaJIBHOW IPAMOTHOCTH YeJIOBEKa ISl peIlIeHUs] MPAaKTUYECKUX 3a]1ay;

-BJIaJICHUE OCHOBOIOJIATAIOIIMMHU XUMUYECKIUMU TOHSITUSIMU, TEOPUSIMHU, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAaHUE XUMHUYECKON TEPMHUHOJOTHUEH U
CUMBOJIMKOM;

-BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYyYHOTO TIO3HAHUS, UCTIOJIb3yEMbIMUA B XUMHUH:
HAOJIOZICHUEM, OTNHCAaHUEM, M3MEPEHHEM, JKCIIEPUMEHTOM; YMEHHE 00padaThi-
BaThb, OOBSCHATH PE3yJbTATHl MPOBEACHHBIX OIBITOB M JCJAaTh BHIBOJBI; TOTOB-
HOCTh U CIIOCOOHOCTH MPUMEHSITh METO/IbI TIO3HAHKS TIPH PEIICHUH MPAKTUICCKUAX
3azay;

-cOPMHUPOBAHHOCTh YMEHHS JaBaTh KOJWYCCTBECHHBIC OICHKH W TPOU3BOAMTH
pacyeTsl 0 XUMHUYECKHM (OpMYJiaM B YPaBHEHUSIM;

-BJIaJICHUC TIPaBWJIAMH TEXHHKH OE30MAaCHOCTH IMPH HMCIOIb30BAHUH XMMHYCCKUX
BEIIECTB;

-c()OPMUPOBAHHOCTh COOCTBEHHOM TMO3UIMK 10 OTHOIICHUIO K XHUMHYECKOU
uH(bOpMAIINH, TTOTYy4aeMO U3 Pa3HbIX HCTOYHUKOB.

B nporiecce n3ydenusi TMCIUILIMHEI Yy 00y4atomierocs GopMupyroTcs
NpeANPUHUMATEIbCKHE KOMIIETCHIUN:

Pa3nes qucumnimHb Komnerenunu, 3HaHUSA ¥ YMeHUsl, KOTOpPbIe OMOIYT CTaTh
OyaywmemMy npeanpuHUMATENI0, 1eJI0BOMY YeJI0BEeKY yClell-

Hee
OCHOBHBIE XMMHYECKHE | 3HAHUS OCHOBHBIX OCOOCHHOCTEH XMMHUHM KaK OTpaciH MpOu3-
IIPOU3BOJICTBA BOJICTBA U OTPAcild «aBaHTapJHON TPOMKW» B LIEISX OpraHU3a-

Uy Ou3Heca

Brimonnenue  mabopa- | 1ejIeHanpaBiIeHHOCTh U INIAHUPOBAHUE, TCHEPUPOBAHUE U OIICH-
TOPHBIX padOT W TMPaAKTH- | K& UACH, pPe3yJIbTaTUBHOCTh JCHCTBUH, pa3pelieHue MmpoodieM-
JeCKUX 3aHATHHI HBIX CUTyalui

Bremonnenne BCP YMCHHUE IIOJIB30BATHCA TCICKOMMYHUKAIITUOHHBIMU TEXHOJIOTH-
SAMH, BCICHHUC JIEIIOBOM NEPCIHUCKHU C HCIIOJB30BAHUEM JJICK-
TpOHHOI\/'I IIOYTHI U T. /.




1.4.PexkoMeHyeMoOe KOJIMYECTBO YaCOB HA OCBOCHHUE NIPOrPaMMbl TUC-

HMIUIMHBI: MAKCUMAJIbHOM yueOHoM Harpy3ku 117 4acoB B TOM 4wucIe:
O06s13aTenbHON ayTuTOPHOM YueOHOM Harpy3Ku 78 4acoB
CamocTosTenbHOU paboThl o0yuaromierocs 39 4acos

2.CTpyKTypa u cofepkaHue Y4eOHOI JUCIUIIMHBI XUMMS

2.1.006beM y4eOHOM AUCLIMIJIMHBI U BUJbI Y4EOHOM PadOThI

Buy yueOHoM paboTh O06BeM JacoB

MaxkcumainbHas yueOHast Harpyska (Bcero) 117

O06s13aTenbHas ayIUTOpHAs HAarpy3Ka (BCero) 78

B toMm uuce:

nabopaTopHblie paboThI 13
[IpakTHuecKue 3aHATHS 15

KoHTponbHbIE paOoThI 2

CamocrosiTenpHas pabota (Bcero). 39

IIpome:xxyTouyHas arrecranus B popme nudepeHpoBaAHHOrO 3a4€éTa




2.2 TemaTuyeCcKHMi IVIAH M COAEpKAHUE YIEOHOM IMCHUIIMHBI XUMUS

Copepxanue yueOHOro MatepHaa, labopaTopHble paboThl U pakTudeckue 3aHsATus, KoHTposs-

HanmenoBanue pa3nenos O6bvem YpoBeHb
HbIe paboThI, caMOCTOsITeNIbHASL PaboTa 00yJaroIIerocs
U TEM 4acoB YCBOEHUS
1 2 3 4
Paznen 1. O0mas u Heopranudeckasi XuMus
Tema 1.1 OcHOBHBIE TO- Cojepkanne y4eOHOro MaTepuaa 2 1,2
HATHUS U 3aKOHBI XUMHUH 1 OcHOBHbIE IOHATUS XMMHH: BELLIECTBO, ATOM, MOJIEKYJIa. XUMUYECKHI 3JIEMEHT, aJ-
JOTPONUS, IPOCTHIE U CII0KHBIE BellecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BE-
niecTBa. XMMHUUECKue 3HaKu U (popmyibl. OTHOCHUTENbHAS aTOMHAS U MOJICKYJISIpHAst Mac-
cbl. KosinuecTBo BeniecTra
2 IpakTnueckoe 3ansitue Nel: «Pemenue 3aga4 Ha pacyeT MacCOBOM JIOJIM 3JIEMEHTOB B Be- | | 1,2
LIECTBEN
Tema 1.2 [lepuoauueckuit Coneprkanue yaeOHOT0 MaTepuana 4 1,2
3akoH u [lepunoxnyeckas AToM — ciioxxkHas yactuia. CoBpeMeHHbIE NpecTaBieHus o cTpoeHun aroma Kopryc- 1
CHCTEMA XUMHYCCKUX 1 KYJISIPHO-BOJITHOBOM JyaJIn3M 4acTHI MUKpomupa. CocTaB aTOMHOTO s/Ipa: HyKJIOHBI
anemenToB JI..Menznene- (mpotoHsbI U HeMTPoHBI). M30TONBI. Y CTONUYUBOCTS sAep. DNEeKTpOHHAst 00070YKa aTOMOB.
€Ba 1 CTPOCHHUE aTOMa [TonsaTtue 06 3MeKTPOHHOM 00JIaKe U IEKTPOHHOM opOuTany. IIoHATHE O KBAHTOBBIX YHC-
nax. Pacnpenenenne 31eKTPOHOB MO SHEPTeTUUYECKUM YPOBHSM, IIOYPOBHSIM U OpOUTAIISIM.
DJeKTpOHHBIE KOHPHUTYpaIlMi aTOMOB XMMHYECKHX 3JIEMEHTOB)
2 [Ipeanoceuiky HaKoIIeHHE (HaKTOJIOTUUECKOT0 MaTepraia, paboThl MPEAIICCTBEHHUKOB., 1
Otkpertue [epuoanueckoro 3akona J[.M.MenneneeBbiM. CoBpeMEHHOE MOHATHE XUMUYE-
CKOTO 3JIeMeHTa U coBpeMeHHas (opmynupoka [lepuoanueckoro 3akona. [lepuonuueckas
cucTeMa u cTpoeHue aroma. GU3NYeCKuil CMBICT IIOPSAAKOBOIO HOMEpPA 3JIEMEHTOB, HOME-
pPOB I'pYIIIBI U IEPUOAA.
3 [leproauueckoe N3MEHEHUE CBOMCTB J1IEMEHTOB. [IpHYrHbI U3MEHEHUS METAJUIMYECKUX U 1

HEMETAJUTMYECKUX CBOMCTB JIEMEHTOB B TPYIINAx U Neprojax. 3HaueHUE MepUoInIECKOro
3akoHa U llepuoanueckoi cucTeMbl XUMUYECKUX 3JieMeHTOB [[.1.MenneneeBa uis pa3Bu-
THUSL HAYKH U MOHMMAaHHs XUMHYECKON KapTHHbBI MUpA.




IIpakTuueckoe 3ansiTue Ne2: «3anoiHEHHE YJIEKTPOHHBIX 000JI0YEK ATOMOB JJIS dJIEMEH-
TOB MaJIbIX U OOJIBIITUX ITEPHUOIOBY

12

Tema 1.3 CrpoeHue Benie-
CTBa

Conepxanue yueOHOro MaTeprasa

1,2

[TonsTre 0 XUMHYECKOM CBSA3H. THUIBI XUMUUECKHX CBSI3€l: KOBAJICHTHAs, HOHHAsI, METaJl-
JIN4ECKad, BOI[OpOI[HaSI. KOBaJIeHTHaH XUMHUYCCKas CBS3b. I[Ba MEXaHHnU3mMa 06pa30}3aH1/1;1
9TOM CBSI3H. DIIEKTPOOTPHUIIATEIILHOCTD U KJIACCU(PHUKAITMS CBSI3EH 10 3TOMY IPHU3HAKY: 110~
JsipHast ¥ HenossipHast cBs3H. Criocod nepeKkphIBaHus 3JEKTPOHHBIX opOuTaieit u
KJaccu(uKanys KOBAJICHTHBIX CBS3EH MO 3TOMY MpU3HAKY. KpaTHOCTh KOBaJICHTHBIX CBSI-
3ei ¥ KJIacCHU(HKAIMA MO STOMY MPU3HAKY. THUIIBI KPUCTAITMYECKUX PELIETOK: aTOMHBIE U
MOJIeKYJIsipHble. DU3ndecKre CBOWCTBA BEMIECTB C STUMH KPUCTATMYECKUMHU PEIICTKAMU

HMonHas xumMnyeckas cBs3b Kak KpalHUM Cllydail KOBaJICHTHOU IOJISIPHOM cBs3u. Mexa-
HU3M 00pa30BaHMs MOHHOM CBs3U. VIOHHBIE KPUCTAJUIMYECKUE PELLIETKH U CBOWCTBA Be-
miecTB. MeTaymyeckast XUMUYECKast CBA3b KaK OCOOBIN THIT XUMUYECKOM CBS3H, CYLIECTBY-
IOLUI B METAJUIaxX U cIjlaBax. MeTaluMueckne KpucTalInueckue pemerku. Bonopognas
CBSI3b, MEXaHHM3M 00pa3oBaHus Takol cBs3u. Ee knaccudukanms. Enunas npupoaa Xumu-
YECKUX CBA3EH

IIpakTuueckoe 3ansiTue Ne3 «CpaBHUTe/ILHASI XAPAKTEPUCTHUKA KOBAJIEHTHOM 1 HOH-
HOU CBA3ZHN»

1,2

Tema 1.4 Bona. PactBo-
pbL. Teopust 3IEKTPOIUTH-
YECKOM JUCCOIHAIH

Coneprkanue yueOHOro MaTepuana

1,2

Bona, pactBopsl, pactBopenue. Boaa kak pacTBOpUTENb, pACTBOPUMOCTD BEIIECTB, 3aBH-
CHUMOCTb PaCTBOPUMOCTH OT pa3iuyHbIX (hakTopoB. [Tonarue o pactBopax. PU3NKO-XUMHU-
yeckasi IpUpoJia paCTBOPEHHUS U pacTBOPOB. B3anMozeiicTBre pacTBOPUTENS U paCTBOPEH-
Horo BerecTBa.. CriocoObl BeIpaXKeHHs KOHIIEHTPALUU pacTBOPOB: MaccoBast 10JIs pacTBO-
peHHOro BeuecTBa. MossipHasi KOHIIEHTpAIUsl, MOJIsUIbHAs KOHIEHTpalus

Teopus 2MeKTPOIUTUUECKON IUccOMaui. MeXaHn3M JUCCOLMAlUK BEIIECTB ¢ PA3JIAY-
HBIMU TUIIAMHU XUMUYECKUX CBsA3€il. BKiaa pycCKkuX y4eHbIX B pa3BUTHE IIPEICTAaBICHUN 00
ANEKTpoIUTHYECKON qucconnanuu. OcHoBHBIE nostokeHnsa TO/l. CteneHs anekTponuTuye-
ckoit qucconnanui. CHIbHBIE U ci1a0ble 37eKTponuThl. [ucconmanus Boasl. Cpeaa BOAHBIX
PacTBOPOB 3JIEKTPOIUTOB. Peakuinu HOHHOrO oOMeHa

['uaponus kak 0OMeHHbIH npouecc. ['naponu3 opranndeckux BeuecTs (0eNKoB, KUPOB, YI-
1eBojioB, AT®) u ero 6uonoruyeckoe v MpakTuyeckoe 3HaueHne. OMbUICHUE JKUPOB.




Peakuus arepuduxanuu 'maponus coneit, crynenuarsiii ruaponus. [Ipaktuueckoe npume-
HEHUE TUAPOIN3a

IIpakTnueckoe 3ansitue Ne4 « PactBopsl. Pemienue 3a1ad Ha pacuetr MacCOBOM J0JIA Be- 1 1.2

IIICCTBA B PACTBOPEY

JlabopaTopnasi pabora Nel «Peakiiuu MOHHOTO OOMEHaY 1 1,2
Tema 1.5.Xumuueckue CojieprkaHue y4eOHOro MaTepuaia 6 1,2

pCaKnuu

Knaccugukanus xummueckux peakuuit. [lonstue o xumnueckoi peakiuu. Peakiuu, uny-
mye 0e3 U3MEHEHHs] KaYeCTBEHHOIO COCTaBa BELIECTB: ajuioTponu3anys. Peakiuun, naymue
C U3MEHEHHUEM COCTaBa BEILECTB: 110 YUCIY U XapaKTepy pearupyroumx 1 0opa3yromuxcs
BEIIECTB; 110 M3MEHEHHUIO CTETICHEH OKUCIICHHSI SJIEMEHTOB; IO TETIOBOMY (P EKTyY; 1O UC-
NI0JIb30BAaHUIO KAaTaJau3aTopa, 10 MEXaHU3My. BEposATHOCTh MPOTEKaHNs XUMUUECKHUX
peaxnmii. BHyTpeHHsis 2HEpTUs, sHTANbNus. TemnoBoi 3 ekt XUMUIeCKHX peaKIii.
TepMoxuMHUUYECKHE YpaBHEHUS. DHTPOIUS

CkopocTtb xumHuueckux peakuuid. [lonsarue o ckopoctu peakuuu. CKOpoCTb TOMO- U Te€Te-
POTEHHOM peakuy. DHEeprus akTuBauuu. PakTopsbl, BIUAIOLINE Ha CKOPOCTh peakuuu. Ka-
TaJIM3aTOPBI U KaTaJlINU3: TOMO- U T€TEePOTr€HHBbIH, NX MeXaHU3Mbl. DEPMEHTHI U UX CpaBHE-
HUE C HEOPraHMYECKUMHU KaTaJaIu3aTOpaMHu.

OO6paTuMOCTh XMMHUECKUX peaklnil. Xumuueckoe paBHoBecue. [loHsATHE 0 XUMHUECKOM
paBHOBECHHU. [IMHAMUYHOCTb XUMHUYECKOT0 paBHOBECHUS. DaKTOPBHI, BIUAIOIINE HA CMELIE-
Hue paBHoBecus. [Ipunnun Jle [laTense

OBP. Crenenb okucnenus. Boccranourenu u okuciautenu. OKUCICHUE U BOCCTAHOBIIE-
HUE, BAXKHEUIIINE OKUCIUTEIN U BOCCTAHOBUTENN. BoccTaHOBUTENIbHBIE CBOMCTBA METAJIIIOB
— IPOCTHIX BemecTB. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETANIOB-IIPOCTHIX
BelllecTB. BocCcTaHOBUTENIbHBIE CBOMCTBA BEIIECTB C HUBIIMMU CTEIICHIMHA OKUCIICHUS;
OKHCJIUTENIbHBIE CBOMCTBA BELIECTB C BHICLUIMMHU CTENIEHAMU OKHUCIICHUS; OKUCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIC CBOMCTBA BEIIECTB, 00PA30BAHHBIX DJIEMEHTAMH C TPOMEKYTOTHBIMU
crenensimu okucienust Knaccudukamus OBP. Merons! coctaBinenus ypasaenuii OBP. Me-
TOJI AJIEKTPOHHOTO OanaHca. BiusHue cpeqipl Ha IpOTEeKaHUE OKHUCIUTENbHO-BOCCTAHOBH-
TEJIBHOI0 IpOoLecca.

XVMHYECKHE UCTOYHHUKH TOKA. DJIEKTPOAHbBIE TIOTEHIUANBI. P cTaHmapTHBIX 2IEKTPOA-
HBIX ITOTEHIINAJIOB (3JIEKTPOXUMHUYECKUH sl HAPSHKECHUI MeTauIoB). I 'anbBaHnveckue
JIEMEHTHI ¥ IPUHIMUIBI UX paOoThl. ["aJIbBaHNUECKUE 2JIEMEHTHI, IPUMEHSIEMBbIE B )KU3HH.




DNEKTPOIN3 PACIIIaBOB U BOAHBIX PACTBOPOB JIEKTPOIUTOB. Y pPaBHEHHUS AIEKTPOXUMUYE-
CKHUX MPOLIECCOB. DJIEKTPOJIN3 BOJHBIX PACTBOPOB C MHEPTHBIMU IeKTpoaaMu. IIpakTuue-
CKO€ ITPUMEHEHHE HIEKTPOJIN3a

JlaboparopHasi padota Ne2. «PakTopbl, BAUSIONIME HA CKOPOCTh PEAKITUN 1 1,2

CamocTosiTesibHasI padoTa 5

Pemenue pacueTHbIx 3a1a4 3 1.2

Jlokiaael U coobuieHus mo Teme : «Benukue XuMukm» 2 1,2
Tema 1.6 Knaccudukarus Coneprxkanue yueOHOro MaTepuana 13 1,2

BemiecTB. [IpocThie Bee-
CcTBa

Knaccudukanus Heopranndeckux BemecTs. [IpocTeie 1 crokHbIe BelecTBa. MeTaisbl, mo-
JI0’)KeHHE MeTaJlIoB B [lepronnyeckoit cucteMe 1 0COOEHHOCTH CTPOEHUs UX aToMoB. [1po-
CThI€ BellecTBa MeTaibl, O0mmue Gru3nueckrue CBOMCTBA U UX BOCCTAHOBHUTEIbHBIC
cBoiicTBa. B3anmoneiicTBre ¢ HeMeTaiaMu, BOJIOM, KUCIOTAMU, PACTBOPaM U COJIEH, IIe-
J04amMu. 3aBUCUMOCTD CBOICTB OKCHJIOB M THAPOKCHIOB OT CTENIEHEeH OKUCICHHS MeTal-
JIOB. 3HaYeHne METAIIOB

Hewmeramnel. [Tonoxenue B [lepruoanueckoii cucreme, 0COOEHHOCTH CTPOEHUS UX aTOMOB.
DNEeKTPOOTpULATEILHOCTD. biiaropoiHbie ra3pl, 3JIEKTPOHHOE CTPOCHHUE, OCOOCHHOCTH (PU-
3MYECKUX U XUMHYECKUX CBOUCTB. HeMeTasuibl - mpocThie BEIEeCTBa, aJIOTPOIHs. XUMHU-
YeCKHe CBOMCTBA HeMeTaJuIoB. OKHCIUTENbHBIE CBOMCTBA C MEHEE JIEKTPOOTPUIIATEIh-
HBIMU HEMETaJIIaMU, HEKOTOPBIMH CJIOKHBIMH BelllecTBaMU. BoccTaHOBUTEIbHbIE
CBOMCTBa HEMETAJIJIIOB C IMPOCTBIMH 1 CJIOKHBIMH BCHICCTBAMU OKHCJIMTCISAMHU.

[IlenoyHbIe U MIET0YHO3EMENbHBIE MeTalTbl. O0IIas XapakTepUCTHKA Ha OCHOBE MOJIOXKE-
Hus B [1.C.,00mme ¢puznueckne 1 XUMUIECKUE CBOMCTBA. bruosornveckas poib coeInHe-
HUU Kallvs, HaTpus, Kajablus U MarHus. [lonydeHne u npuMeHeHe MEeTOYHbIX U 1EI0Y-
HO3CMECJIBHBIX MCTAJIJIOB U UX CoeJII/IHeHPIfl.

Mertasmibl moO0YHBIX oArpymil. JKene30 Kak MpeacTaBUTeIb METAJUIOB I1./T1. XapaKTepu-
CTHKA AJIEMEHTA U MPOCTOr0 BEIIECTBa. XUMHUUECKUE cBoicTBA. [IprmMeHeHue xene3a u ero
CIIJIaBOB

VYraepoa u kpemuuii. O0mias XxapakTeprucTUKa Ha OCHOBaHUHM nosoxenus B [lepuoauye-
CKOM cucteMe u cTpoeHnu atoma. [IpocTeie BemecTBa, 00pa3oBaHHBIC STUMH JIEMEHTAMHU.
OKcHUIbI M TUAPOKCUBI YIJIEPOa U KpeMHUsI. BaskHeme cou yroibHON U KpeMHUEBOU
K1CJIOT. CHIIMKATHASI POMBIILIIEHHOCTh

I"anorensl. O6ma;1 XAPAKTCPUCTHKA I'aJIOTCHOB HA OCHOBAHUU ITOJIOKCHUSA B HepI/IOI[I/I‘IC-
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CKOM crcTeMe U CTPOCHUS UX aTOMOB. ["ajloreHbI-poCcThie BEIECTBA: CTPOCHUE MOJIEKYI,
XUMUYECKHUE CBOMCTBA, MOJYyUYEHUE U TpUMEHeHue. ['anorensl B mpupoze. buonornueckas
POJIb TaJlOT€HOB

Onementsl VA u VIA rpynn. O61mas xapakTepiucTHKa Ha OCHOBaHUH NoJioxkeHus B [lepu-
OJIMYECKOM CUCTEME U CTPOEHUs aTOMOB. Asorponus. CTpoeHue MOJIEKYJI aJNIOTPOIHBIX
Monupukanuii u ux ceoictna. [lonydenue u npuMeHeHue Kuciaopoaa u cepbl. OKCubl
a3zota u pocdopa U COOTBETCTBYIONIUE KUCIOTHL. COMM 3TUX KUCIOT. A30T U pocop B
npupoje. buosorndyeckas posb

IIpakTnyeckoe 3ansaTue NeS «Kopposust meramnoB. Buasl Koppo3uu, criocoObl 3a1UThI 1 1.2
METAJIJIOB OT KOPPO3HI»
IIpakTnyeckoe 3ansaTHe Ne6 «OOuIHe ciocoObl MOMy4YeHHs: MeTauloB. MeTamtyprus u ee | 1 1,2
BUJIBLY
IIpakTHyeckoe 3ansaTHE Ne7 «OCOOEHHOCTH B3aUMO/IEHCTBUS a30THOW U KOHIIEHTPUPO- 1 1,2
BaHHOM CepHON KHUCIIOT C METAJIIAMM»
JlaGopaTopHasi pa6oTa Ne3 «AM(OTEPHOCTH HA MPUMEPE ATFOMHUHISI M €70 COeTMHEHUI» | 1 1,2
JlabopaTtopnas padora Ne4 «CBoiicTBa KeJie3a U €ro COSTMHEHU) 1 1,2
JlaGopaTtopnas padora NeS «PenieHne 5KCIepUMEHTaIbHbBIX 33]1a4» 1 1,2
CamocrosiTesibHasi padoTa 1 1.2
Perienue pacyeTHbIX 3aa4 3
Pemenue nenouek npespaiieHui 3
[Ipe3eHTanus Ha TeMy; « XUMHUs B MOSH PO ECCU» 5

Tema 1.7 Knaccer Heopra- Coneprkanue yueOHOro MaTepuana 8

HUYECKHX COCIUHCHUI

BOJIOpO)IHI)IG COCAUMHECHUS HEMETAJIIIOB. HOHy‘IGHI/IG aMMHaKa 1 XJIOPOBOJOpOJa CHHTC30M
1 KocBeHHO. du3nueckue cpoiicrBa. OTHONICHHE K BOJI€: KMCJIOTHO-OCHOBHBIE CBOMCTBA

Oxkcuapl. HeconeoOpasyrorue u coneoOpasyromue oKcuabl. KuciaoTHbIE OKCHIBI, X
cBoiicTBa. OCHOBHBIE OKCHJIBI M UX CBOMCTBA. AM(POTEpHBIC OKCUIBI. 3aBUCUMOCTH CBONCTB
OKCHJIOB METAJUIOB OT CTETICHH OKUCIICHHSI.

OcnoBanus. OcHoBanus B ceere TO/]. Knaccuduxanus ocHoBanuii.. XuMuueckue
CBOMCTBA IIEI0YeH U HEPACTBOPUMBIX OCHOBAaHUU. AM(OTEpHBIE THAPOKCHIBI U UX
CBOMCTBA

Kucnotel. Kucnotsr B cBete TOJl. Knaccudukarus Heopranndeckux kucyiot. Oomue
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CBOICTBa KMCIIOT: B3aUMOJICHCTBUE C METaNIaMU, OKCHJIaMHU, OCHOBaHUSIMH, cosiaMu. Oco-
OCHHOCTH CBOWCTB KOHIICHTPUPOBAHHOMN CEpHOM U a30THOW KUCIIOT.

Comu. Comu B cBete TO/1. Knaccudukarus 1 XUMHYECKUE CBOMCTBA CPETHUX COJICH.
CrocoOslI MoTy4eHHs U TPUMEHEHUE COMeit

KonT poabHas padora 3a Kypc o01ieil 1 HeOPraHU4eCKoi XUMHH 1,2
JlaboparopHasi padora Ne6 «['uaponus coneii» 1,2
JlaGopaTtopnas padora Ne7 «I'eHeTnueckasi CBsI3b MEXKY KJIacCaMH HEOPTaHMYECKHUX CO- 1,2
eIUHEHUIN)
CamocTosiTesibHasi padoTa 6
HomMmeHKkiatypa HeOpraHm4ecKux COeIMHEHUN 3
Pemenue nenoyek npeBpalieHuii 3
Pazgen 2 Opranuyeckass XuMHs
Tema 2.11Ipeamer opra- Copepxanue yueOHOT0 MaTepuaa 4 1,2
HUYECKON xumuu. Teopus
XUMHYECKOTO CTPOCHHS [Ipenmer opranndeckoit xumun. [ToHsTHE 00 OPraHUYECKOM BELIECTBE U OPraHUYECKON
OPraHHYECKHX COE/IMHE- xuMuM. KpaTtkuii ouepk pa3BUTHS OPraHUYeCKO XUMUU. BuTanusm u ero kpyuieHue
Huit A.M.byTtneposa =
Teopust XUMHUYECKOTO CTPOEHUS OpraHndeckux coenqunennid A.M.bytneposa. [Ipeanocsii-
KU, OCHOBHBIE 10JIOKEeHUs Teopuu cTpoerust A.M.bytineposa. CtpoeHue aToma yrieposa B
OCHOBHOM H BO30YKJeHHOM cocTosiHuU. [ToHsATHE 0 THOpHUIM3ALMY U TUIAaX THOPUIN3ALIUN
IIpakTuueckoe 3anaTue Ne8.lM3omepus. CoctaBiaeHue CTPYKTYPHBIX (hOPMYJT H30MEPOB
IIpakTuyeckoe 3anaTue Ne9.BaxkHeilmme kmaccsl oprannueckux Bemects. Kinaccuduka-
IIMOHHBIE MPU3HAKH OPraHUYECKUX COCTMHEHMIL.»
CamocrosiTeqibHasi padoTa 5
ITpesenTtanus «Ku3nb u gesreabHocTh A.M.byTiepoBay 1,2
Tema 2.2YrneBonopo/ibl u Coneprkanue yueOHOro MaTepuana 9

MIPUPOJIHBIE UCTOUHUKH
YIJIEBOI0POIOB

AnkaHbl ¥ HUKJIOAJIKaHbl. ['oMonornyeckuii pan, HoMeHkiaaTypa. OCHOBHBIE TPUHIIMIIBI
IJPAK ,u3omepus. CTpoeHue alkaHOB Ha MpuMepe MeTaHa U TaHa. [lonsTie o rubpuauza-
1IMU. AJIKaHbI ¥ IMKJIOAJIKAHbI B IPUPOJE

PeakmonHast cnocoOHOCTh MPEIETbHBIX YTIIEBOAOPOA0B. XUMHUYECKHE CBOMCTBA aJIKaHOB
Y IUKJIOQIKAHOB: TOPEHUE, PEaKIIMU 3aMEIICHHS, Pa3I0KeHUs, H30Mepu3aIuu. Mexanu3m
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PCaKMU 3aMCIICHHUA, ITIOHATUC O paJuKajiax. HpI/IMeHeHI/Ie AJIKAHOB 1 NUKJIOAJIKaHOB

Knaccudukanus HerpenenbHbIX YIIIeBOI0POI0B, TOMOJIOTHUYECKUE PS/IbI AJIKEHOB, aIKUHOB
U anikagueHoB. HomeHknaTypa u uzomMepust HerpeieabHbIX YITIEBOA0POIOB

CtpoeHue HenpeeNNbHBIX YTIeBOIOPOI0B HA IPUMEpE dTUIICHA U arleTuieHa. [ ubpuamsa-
s, Curma u [1u- cBs3u. PeaknirioHHast cltocOOHOCTh HETIPEeTbHBIX YTIEBOAOPOIOB.
CriocoOblI oJTy4eHus

XUMHYECKUE CBOMCTBA HEMPEAECIIbHBIX YIJIEBOIOPOAOB. Peakiny rasoreHupoBaHus, TH/I-
pUpOBaHus, THAPOraJIOreHUPOBaHus, Tuapartauuu. [IpaBuno MapkoBHUKOBA U €0 JIEK-
TpoHHOe obocHoBaHue. Peakuuu neruapuposanus. [Ipumenenne. Kayuyku, Bynkanuzamus,
pe3uHa

Apensl. benzon. ['omonoruueckuit psis apeHOB. O€H30J1 KaK MpeACTaBUTENb APEHOB. pa3BU-
THE NPeACTaBICHUN 0 cTpoeHnH OeH3osa. COBpeMEHHBIE NPEICTABICHUS 00 JIEKTPOHHOM
U IPOCTPAHCTBEHHOM CTpoeHHH OeH3omna. OOpa3oBaHue apoMaTHYECKOW MU-cUCTeMbl. Pu-
3UYeCcKHe CBOMCTBA. XMMUYECKHE CBOWCTBA apeHOB Ha puMepe O6ensouna. [Ipumepst
peakuuii 3ameneHus. Peakiiuu ruipupoBaHus ¥ IPUCOSAUHEHMSI XJIopa K O€H301Ty.

I'omostoru 6eH3011a Ha puMepe Toryoaa. OCOOCHHOCTH XMMHYECKHX CBOMCTB TOMOJIOTOB
Oensona. BzanMHoe BivsiHUE aTOMOB Ha MPUMEpPE TOMOJIOTOB apeHoB. [IpumMenenue ape-
HOB. [ 'eHeTHUecKas CBsI3b YIII€BOJIOPOJIOB

IIpakTnyeckoe 3ansaTHeNe10 «Pemenue 3aay Ha BEIBOJ (OPMYJI IO MACCOBBIM JOJISIM 1 1,2
HIIEMEHTOBY
IIpakTH4eckoe 3ansaTHe Nell «IpUpoIHBIE HCTOUYHUKH YTI€BOAOPOAOB. IIpupoaHslii n 1 1,2
nonyTHbIA HedTsHOM ra3el. HedTh u ciocoObl mepepaboTku HEPTH»
CamocrosiTesibHasi padoTa 2 1,2
["'eHeTHuecKas CBsI3b YIIIEBOOPOJOB. Pemenue nenoyek npeBpauieHuin»

Tema 2.3 Kucnopogoco- Coneprkanue yueOHOro MaTepuana 12 1,2

ACpKare OPraHn4cCKuc
COCIUHCHUA

Cnuptsl. Knaccuduxamus cnupToB 10 THITY YTJIEBOJOPOIHOTO pajuKaia, YUuciIy Tuj-
POKCHJIBHBIX TPYMII U TUILYy aTOMa yTJIEPO/a, CBA3aHHOIO C THAPOKCUIBHOM Tpymnmnon. 13o-
MepHs U HOMEHKJIaTypa COUPTOB, X oOuiast popmyina. CnupTel B npupoje. Pusndeckue
cBoiicTBa ciupToB. BogopoaHas cBs3b

XuMHUYECKUe CBOICTBA CIUPTOB. PeakioHHast ciocOOHOCTh NPeAeIbHBIX 0JHOATOMHBIX
crupToB. Peaknnu 3amenieHus TuApOKCUIIBHOM rpynnbl. MexmolleKyisipHas Aeruapara-
151 CIIUPTOB, YCJIOBHs 00pa3oBaHus MPocThIX 3¢upoB. CpaBHEHHE KUCIOTHO-OCHOBHBIX
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CBOMCTB OPraHUYECKHX W HEOPTaHWYECKUX coeNuHeHHH, conepxkamux OH-rpynmy. Kade-
CTBEHHOE 0OHApYy)KEHHE MHOTOATOMHBIX CIIUPTOB. [IprMeHeHue cnupToB

®eHoJIbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue GpeHomna. Bzaumuoe BnusiHue apo-
MaTHYECKOT'0 KOJIbIAa U THAPOKCUIIbHON TpyMIbl. XMMHUYECKHE CBOMCTBA ()eHOIIa KaK
GYHKIMS ero XuMHU4ecKoro cTpoeHusi. bpomupoBanue ¢eHona, HUTpoBaHHE (MTUKPUHOBAS
KHCJIOTa, ee CBOiicTBa U npuMeHeHue). OOpa3oBaHue OKPAIICHHBIX KOMIIJIEKCOB C HOHOM
TPEXBAJIEHTHOT 0 kene3a. [Ipumenenue genouna. [losnyuenue (peHosa B MPOMBIIICHHOCTH

[TonsiTHE 0 KAapOOHMIBHBIX COCTUHEHUIX. [ OMOIOTHYECKUE PS/IBI ATBICTHIOB U KETOHOB.
DIIEKTPOHHOE CTPOEHUE KapOOHWIILHON Tpyniibl M3omMepus 1 HOMEHKIATypa. AJbICTHIBI B
npupoe. usndeckrie cBOMCTBA. PeakimonHas cnocoOHOCTh KapOOHMIBHBIX COSTMHEHUI
XUMHUYECKUE CBOMCTBA aIbJACTUI0B. Peakiiny OKUCIIEHHS aJIbJIETU0B, KAUECTBEHHBIE
peakIu Ha alibJIeTUAHYI0 rpynmy. Peakiuu nonukonaencanuu. [lonyyenue okucieHueM
CIIUPTOB, TMAPATALIMEN AJIKUHOB

[TonsTHE 0 KAapOOHOBBIX KUCIOTAX M UX Kiaccudukanus. HomeHknaTypa u usomepus.
["omonoruyeckuit ps NpeaesibHbIX 0JTHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJIATypa
u m3omepus. KapOoHOBBIE KUCIOTHI B IPUPO/IEC DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOE-
HUE KapOOKCUIbHOM Tpymbl. duznyeckue cBoicTBa. MexXMONIeKysipHbIe BOJIOPOAHbBIE
CBsI3M KapOOKCWJIBHBIX TPYIII, UX BIUSHUC HA PU3NICCKUE CBOWCTBA KAPOOHOBBIX KUCIIOT.

XuMHuecKkue cBoiicTBa KapOOHOBBIX KUCIOT. Peakiyu, MLUTIoCTpUPYIOLIHE KUCIOTHBIE
CBOICTBA M X CPaBHEHHUE CO CBOIICTBAMHU HEOpraHWYECKHX KUCIoT. OOpa3oBaHue QpyHKIH-
OHaJIbHBIX IPOM3BOJHBIX KAPOOHOBBIX KUCIOT. Peakiuu stepudukanuu. Iloxydenue u
IIPUMEHEHUE

. ITonsTue 06 yrinesopax. Knaccudukanus yrneronos. buonorndeckas posib yrieBoaoB.
MoHocaxapuabl, UX KiIacCH(pHUKaNus 10 YACITy aTOMOB yriiepoza. [ Troko3a, cTpoeHue ee
MOJIEKYJIbl ¥ (pu3HuecKue cBoiicTBa. XMMHUYECKHE CBOWCTBA IITFOKO3bI O allbAETHIHOM
rpynme U Kak MHOr0aTOMHOIO criupTa. PaznuyuHble Tuibl OpoxkeHus (CIUPTOBOE U MOJIOY-
HokHcioe). ['moko3a B npupojie. buonornyeckas ponb u npumenenue. PpykTosa Kak U3o-
Mep ToK036l. DpyKTO3a B pupoe U ee Onosorudeckas posb. Omurocaxapuabt

IIpakTuyeckoe 3ansaTue Nel2 « Kupsl, cBolicTBa KUPOB. MbLIa, OTHOIIEHNE MbLIA K
xecTtkol Boge. CMC. Dkonornueckue acekTsl npuMmenenns CMCy»
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IIpakTHyeckoe 3ansaTue Nel3 «Ilonucaxapuasl. CpaBHUTENbHAS XapaKTEPUCTHUKA Kpaxma-
J1a ¥ LIEJUII0JIO3bI»

JlabopaTopnasi padora Ne8 «KauecTBeHHBIC peaKIIi OPraHMYECKUX BEIICCTBY

JlaGopaTopnas padora Ne9«PeleHne SKCrIepuMEHTAIbHBIX 33/1a9»

JlabGoparopHasi padora Nel( «XuMudeckue CBOMCTBA YKCYCHOM KUCJIOThD»

CamocTosiTesibHasi padoTa

A | ===

Jloxmanae! u cooOmenus mo teme 2.3

Tema 2.4 Azoroconepxa-
LIMEe OPraHUYECKUe Co-
enuHenus [lonumepsl

Coneprxanne y4eOHOr0o MaTepurana

[Tonsarue 06 amunax. Knaccudukanuus aMMHOB: IEpBUYHBIEC, BTOPUYHBIE U TPETUUHBIE aMH-
Hbl. Knaccudukanys aMuHOB 110 THUITY YTIJIEBOJOPOIHOTO paJuKaia U YUCIy aMUHOTPYIII B
MoJekyJe. ['omonoruueckue psabl NpeenbHbIX amupaTHIeCKX 1 apOMaTHYECKUX
aMUHOB, U30MEpUsS U HOMEHKJIATYpa.

XUMHUYECKUE CBOMCTBA aMUHOB. AMUHBI KaK OpPraHM4E€CKUE OCHOBAHUS, UX CPAaBHEHHUE C
aMMHAKOM | IPyTUMU HEOPTaHUYECKUMHU CoeTMHeHUsIMU. [I[puMeHeHne aMuHOB AHUINH
KaK MPeJCTaBUTENh apOMaTHUYECKUX aMHHOB. CpaBHEHHE XUMUYECKIX CBOMCTB anudaTuye-
CKHMX W apOMaTHYECKNX aMHUHOB. AHWJIMHOBBIE KpacuTenu. [[oHATHE 0 CHHTETHYECKUX BO-
jgokHax. Padorer H.H.3ununa

AMuHOKHUCTOTHI. [IoHATHE 00 aMUHOKHUCIIOTAX, MX KJIacCH(PUKAIHS U CTpoeHue. Anbda —
aMUHOKHCIIOTBL. bronornyeckas posb. HoMeHkinarypa amunokucior Ilonyuenue
AMUHOKHCIIOT U UX MPUMEHEHHE. XUMUUECKHE CBOMCTBA aMUHOKHCIIOT, ABOWCTBEHHOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB @MUHOKHCIIOT U €€ MPUYHMHBI. Peakius NoJIuKoHIeHCalUH.
TlenntnaHas cBS3b.

benku. benku kak npupoaHsie nonumepsl. IlepBuynas, BTopuyHas, TpeTUYHAS U YETBEP-
THUYHas CTPYKTYphl 6enkoB. @uOpmuIsipHbIe U 1100y IIspHble Oenku buonornueckue
¢yHkuuu 6enKoB, ux 3HaueHue. benku kak komrnoneHnT nuuy. [Ipobaema 6enkoBoro ro-
JIOJIaHUS U IIyTH €€ pelieHns. XMMHUYECKHE CBOMCTBA

[ToHsTHS 0 XMMUH BBICOKOMOJIEKYJISIPHBIX coenHeHUM. [lonydueHne monmmMepoB peakuuen
MOJIMMEPU3aLMU U TIoJIMKOHIeHcauuu. [1mactmaccel. TepMoniacTiuHbIE M TEPMOPEAKTHB-
HBIC IIacTMAacChl. BookHa, nxX KiaccuuKkamsi, moJrydeHrne BOJIOKOH. OTIACNbHBIC MPe/i-
CTaBUTEIIU.

KonTpoubHnas padora Ne2 3a Kypc OpraHu4ecKol XUMHUH

1,2

HpaKanecxoe 3anaTue Ne 14 «I'eHeTndeckas CBI3b MCKAY KlIaCCaMU OpTraHU4YC€CKUX CO-

1,2
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e TUHEHUMN

2 IIpakTnueckoe 3ansaTue NelS «Pemenue pacueTHbIX 3a1a4» 1 1.2
1 JlabopaTopnasi pabora Nell «Xumudeckue cBoiicTBa 6enkoB. JleHaTypaiust KypuHOTO 1 2
OeJIKa 1Mo JeCTBUEM Pa3IMYHbIX (DaKTOPOBY
2 | JIabopaTopHas padora Nel2 « Pacio3HaBaHME BOJIOKOH M IIJIACTMACC» 1 2
3 JladbopaTopHasi padora Ne 13 « Penienue sxcnepuMeHTaIbHBIX 33/1a4 332 KypC OpraHuye- 1 2
CKOU XUMHUUN»
CamocrosiTesibHas padoTa 4 1,2
1 [ToaroroBka k nuddepeHIpoOBaHHOMY 3a4€Ty 10 XUMHUHU
Hrorosasi arrecranus o AMCUMILIMHE — IPOMEKYTOYHAS ATTeCTAlUsA 110 00pa3oBaTeIbHOM Nporpamme B hopme 1
auddepeHIUPOBAHHOIO 3a4éTa
117

Hroro
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