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YUYUTCIIb OMOJIOTUH U XUMHHU.

INOACHUTEJIBHASA 3AIIMCKA

JlanHas pabodasi mporpaMma OmnpeAesnseT coJiepKaHue XUMUYECKOH MOJrOTOBKH ydalluxcs
B 'BOY OOIIl Ne 11 r. ManroGek u cocraBieHa Ha OCHOBe DenepalbHOrO KOMITOHEHTA
rocy/apCTBEHHOI0 cTaHaapTa obmiero oOpasoBanus no xumuu (Yacte 1. OcHoBHOEe oOIiee
00pa3oBaHUe) M NPUMEPHO IporpaMMbl Mo XuMuu'. OHAa KOHKPETH3HMPYET COJepiKaHHe
NPEeIMETHBIX TeM, IMpelaraeT pacrnpeieieHne Yy4eOHbIX 4YacoB 10 pasliesiaM  Kypca,
[IOCIIEA0BATEIBHOCTh HM3Y4YEHUs TEM M pPa3feiioB C YYETOM MEX IPEAMETHBIX U BHYTPHU
MIPEAMETHBIX CBS3EH, JJOTUKU Y4eOHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH yUaluXCs.

Ha u3ydyenue xumum B 8 Kiacce npenycMoTpeHoO 68 uacoB, mo Yuebnomy miany ['BOY
OO Ne 11 r. Manro6exk.- Tak xe 68 4acos.

Kypc sBnsercsi cucremMaTMdeckuM W OIpeAenseTcss 0a30BBIM YpPOBHEM 0OOpa3oBaHUS,
BKJTIOYAIOIIUM H3yYEHHE TEOPETUYECKHX OCHOB XUMUHU M MH(POPMAIIUN 00 OCHOBHBIX CBOWCTBAX
nu O6J'IaCT$IX IMPUMCHCHUS IMPOCTHIX BCUICCTB (MCTaJIJIOB n HeMCTaJ’IJ’IOB) M BaXXHEHIINX KJIACCOB
HEOPraHWYEeCKUX COCTMHEHUH.

JlokyMeHTBI, B35IThI€ 32 OCHOBY NPH COCTABJIEHHH MPOTPAMMBbI
Peanuzarust mporpamMmel 00ecTieUMBAETCS HOPMAaTUBHBIMH JIOKYMEHTAMH:
denepadbHbIM  TOCYJAApPCTBEHHBIM — 00pa30BaTEbHBIM  CTaHJAApPTOM  OCHOBHOIO  OOIIETO
obpazosanms (mpukaz MO P® ot 17.12.2010 Ne1897);
DyHTaMEHTAIILHBIM SPOM COACPIKAHUS 00IIero 00pa3oBaHMs
O®enepanbubiM BYII s obpazoBatenbubix yupexaenuin PO (mpukaz MO P® ot 09.03.2004
Ne 1312);
e VYueOubM rutanl BOY OOII Ne 11 r. Manro6ek Ha 2021-2022 yu. rog;

KomudukaTtopom snemMeHTOB copepxkaHus U TPeOOBAaHWUN K YPOBHIO MOATOTOBKU BBITYCKHHUKOB
ocHoBHOM cryrnenu s OI'D 2017 rona mo Xxumuw;
[IpumepHOI MpOrpaMMoi IO XUMHH.
Nzyuenue kypca npooautcs o yueonuky I.E. Pymsutuca, ®@.I'. ®enpamana "Xumus. 8 kimacc”
M.: IlpocBemenue, 2016.

N3meHeHus, BHECEHHBIE B TPUMEPHYIO TPOrPaAMMy 0 XUMHHU:

B npumepnyro mporpamMmy 1O XHMHH, B3STYH0 3a OCHOBY IpPU COCTABJICHHHM JIaHHOM
paboueii mporpaMMbl, ObLITH BHECEHBI CIEAYIONNE HE3HAUUTEIbHbIC U3MEHEHUSI:
B temax  «llepBoHauanmbHble  XxuMuueckue — mnoHaTus», «Kucmopom»,  «Bomopon»,
«Ilepnoanveckuii 3aKOH U IEPUOJANYECKAs CUCTEMa XUMUYECKuX demeHToB J[. 1. Menneneena.
CrpoeHue aroma» M3MEHEHa MOCIIEeA0BATENbHOCTh U3YUEHHS PA3/IelOB U BHECEHBI JOIOTHEHUS.
B Ttemax «PactBopbl. Bona», «KonuuecTBEHHbIE OTHOLIEHUSI B XUMUWY, «BaxHenne
KJIaCChl HEOPTaHWYECKUX COCJAMHCHHWI» BHECEHBI JIOMOJHEHUS, (M3MEHEHHS B TEKCTE
MIPOrPAMMBI BBIJIENIEHBI KYPCHBOM).

2.

OcHOBHBbIE 1eJIH ¥ 321a4H, PelIacMble B ITporiecce 00yUeHHUs:
obecrieueHre CO3HATEIILHOTO YCBOCHUS YUAIIUMUCS BOKHEHIIINX XUMHUYECKUX 3aKOHOB, TEOPHUH,
TIOHSITHM;
3HAKOMCTBO YYaIUXCs C METOAAMU XMMHYECKON HAYKU;

TpumepHnblie nporpaMMel OCHOBHOTO 06MIET0 06pa3zoBanus. Xumus.-M.:TIpoceemenue, 2010.-48¢.-(CranaapTel
BTOPOTO MTOKOJICHH)

2 OynnaMeHTaIBHOE AAPO ColEpkanus oouero obpasosanus / Poc. akaz. Hayk, Poc. akaj. 06pa3oBaHus; MO PELL.
B. B. Ko3mnora, A. M. KorgakoBa. — 4!e m3x., mopad. —M. : [IpocBemenue, 201 1.



(dopMHpOBaHHE HAYyYHOI'O MHUPOBO33PEHHUS, a TaKXKe IIOHUMAaHMUA TOT0, YTO XHMHYECKOE
o0pazoBaHKe — 00s3aTENbHBIN AIEMEHT KYJIbTYphl, HEOOXOIUMBII Ka)KIOMY YEJIOBEKY;
BOCIIUTAHHUEC pr,7:[0)'ll-06I/I5[, HPaBCTBCHHOCTH, 6ep€)KHOFO OTHOILICHHA K IPUPOAC, YBAXKCHUA K
peoOpasyoUMM  BO3MOXKHOCTSIM ~ HayKd, [IOHUMaHHME NpUOpUTETa OOIEYeTOBEYECKHX
IIEHHOCTEH;

pa3sBUTHE MBIIUICHUS YYalUXCs, MX CaMOCTOATENbHOCTM U TBOPYECKOW AKTUBHOCTH B
OBJIa/ICHUH 3HAHUSAMH, 00ydYeHUe pa3HOOOPa3HBIM BHJIaM yU4eOHOH e TeIbHOCTH;

oOecrieueHre 3HAKOMCTBA C TJIaBHBIMU HaIlpaBJICHUAMHA XUMHU3ALUKW HAPOAHOI'O XO3HfICTBa, C
BO3PACTAIOIIMM 3HAYEHUEM XUMHMH B OKPYXKAIOLIEH IEHMCTBUTENBHOCTH, CIIOCOOCTBOBaHME K
IIpeo10JIeHI0 XeMohoouwu;

¢dbopMHpOBaHHE TIPAKTUYECKUX YMEHUH ¥ HABBIKOB, HadalbHas TMPoQOpHEHTAIMOHHAS
MOJIrOTOBKA yyallluxcs, HalpaBJieHHast Ha 00ecrieueHne CO3HaTeIbHOr0 BhIOOpa mpogeccuu.

Metoaoornueckoii OCHOBOW OpraHu3alui OOy4eHUs NpU H3YyUYEHUU Kypca SIBISETCS
JUYHOCTHO-OPUEHTUPOBAHHBIN EATEIbHOCTHBIN MOJXO0J, CYIIHOCTh KOTOPOI'O KPAaTKO MOXKET
OBITH BBIPAXKEHA B CIIEAYIOIINX MOJIOKEHUIX:

MIOCTpOEHHE OOyYEHHs Ha BBICOKOM, HO TOCHJIBHOM JJIsi YyYallMXCs YpPOBHE TPYIHOCTH,
o0ecrieunBaroIeM yCBOEHHE Ipeamera Ha 0a3oBoM ypoBHe. CoOmtojieHHue Mepbl TPyAHOCTH
o0ecrieunBaeT He MEXaHUYECKOe, a CO3HATEIbHOE YCBOCHHE YUallUMKCA yueOHOro MaTepHana;
U3y4eHue MaTepuaiia ObICTPBIM, HO JOCTYIIHBIM AJISl yYaIUXCsl TEMIIOM;

MOBBIIIEHUE YAETHHOIO BECa HABBIKOB 110 PEIICHUI0 KOMOMHUPOBAHHBIX 3a/1a4;

OCO3HAaHWE Y4YalllUMUCSA I@polecca YYEeHHs, B TOM 4YHCIE CO3HATEJIbHOE MHCIIOJIb30BaHHE
YMCTBEHHBIX ITPUEMOB.

[lpy mpaBUIBHOW OpraHu3allMK Ipolecca OO0y4eHHMs Ha BCEX JTalmax Kypca MOXKHO
JOOUTHCS TTOCTETNIEHHOIO0 YMCTBEHHOTO Pa3BUTHS yYalllUXCsl, KOTOPOE, Ha Hall B3IV, MOXKET
MIPOSIBIIATHCA:

B CHUCTEMHOCTH MBIIUIEHUS, 1107 KOTOPbIM IIOHUMAeTCcid €ro YyHOpsSJOYEHHOCTh Ha
MOCJIEZI0BATENBHO YCIOKHSIOIUXCS YPOBHSIX;

B YMEHHUHU ITPOBOJUTH IIMPOKUH NIEPEHOC 3HAHUM HA PELICHNE HOBBIX NI03HABATENIBHBIX 3aJa4;

B YMEHUH BBIJCISITH TJIABHOE, JIeTIaTh 0000IICHNS;

B 0oJiee pariMOHAIbHOM MBIIUIEHUH, CAMOCTOSITEIbHOCTH, JAKOHUYHOCTH.

TpedoBanus K pe3yjbTaTam M3yYeHHUs Kypca:
IIpenmMeTHBIMHE pe3yJIbTATAMM OCBOEHMSI BBIITYCKHUKAMU OCHOBHOM IIKOJIBI IPOTrPaMMBl I10
XUMUH SIBIISIFOTCSL:
1. B no3naBarensHOM cdepe:
* laBaTh ONPENIEICHUs] U3yUEHHBIX MOHATUI: BEIIECTBO (XMMUYECKUN HJIEMEHT, aTOM, HOH,
MOJIEKyJIa, KPUCTATUYECKasi PEIIeTKa, IPOCThIE U CIIOKHBIE BEIIECTBA, XUMUUECKask popMyia,
OTHOCHUTEJIbHAsl aTOMHAsi Macca, OTHOCUTENbHAs! MOJIEKYJISIpHAsl Macca, OKCUAbI, KUCIIOTHI,
OCHOBaHUs, COJIM, UHIMKATOP, IIEPUOJANYECKAs] CHCTEMA XUMHUYECKUX DJIEMEHTOB
J.M.MeHnneneeBa, H30TOMbI, XUAMHUECKAs! CBSI3b, CTENICHb OKUCIICHUS, SIEKTPOJINT); XUMHUECKasI
peakuus (XMuMHUYEeCKOe YpaBHEHUE, T'€HETHUYECKas CBsI3b, OKUCIEHUE, BOCCTAaHOBJICHUE,
AJEKTPOIUTUYECKAs AUCCOLMAINS, HOHHbIE YPAaBHEHHUS);
* HabJI0J]aTh M ONUCHIBATh JIEMOHCTPAIIMOHHBIE U CAMOCTOSTEILHO IPOBEICHHBIE
SKCIIEPUMEHTBI, a TAKKE XUMUYECKUE pEaKLiy, IPOTEKAtOIINE B IPUPOAE, UCTIOIb3YS JJIsl 3TOr0
PYCCKHH A3BIK U S3bIK XMMWH;
* OIIUCBIBATh U Pa3IMyaTh U3yUEHHBIE KJIACCHl HEOPTAHUYECKUX COEIMHEHUH, IPOCTHIE U
CJIO)KHBIE BEILIECTBA, XUMUYECKUE PEAKIINH;
* KJTacCU(hUIIMPOBATh U3Y4YEHHBIE OOBEKTHI U SIBJICHUS;
* JIeNlaTh BBIBOJIBI M YMO3AKIIIOUEHHSI U3 HAOIIOACHUH, H3YYEHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEN, IPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB 10 AHAJIOTUHU CO



CBOMCTBaMU U3YUYCHHBIX;

* CTPYKTYPHPOBATh H3yUEHHBIH MaTepual U XUMHUYECKYI0 HH(OPMAIIHIO, TOyYEHHYIO U3
IpPYTrUX UCTOYHHUKOB;

* MOJICITUPOBATH CTPOCHHE aTOMOB JJIECMEHTOB TIEPBOI'0 — TPETHETO IMEPUOJIOB (B paMKax
M3Y4YEeHHBIX MoNokeHuit Teopun . Pesepdopra), crpoeHne npocTelimx MoIeKyI.

2. B IeHHOCTHO-OpHEHTAIIMOHHOM cdepe:

* aHAJIM3UPOBATh U OLICHHWBAThH MOCIEACTBUS ISl OKPY KaloLIeH cpesibl ObITOBOH U
MIPOU3BOJICTBEHHOM JIEATENILHOCTH YEJIOBEKa, CBA3aHHOM C repepaboTKOM BEIIECTB.

3. B tpynoBotii cdepe:

* IPOBOANUTD XUMHAYECKUHU OKCIICPUMCHT.

4. B cdepe 0e30mMacHOCTH KUZHEICATECIbHOCTH:

* OKa3bIBATh IICPBYIO MOMOIIB ITPHU OTPABJICHUAX, OKOTr'aX U APYTHUX TpaBMax, CBA3aHHBIX C
BEIIECTBAMH 1 JIA0OPATOPHBIM 000PYIOBAHUEM.

MeTanpeaMeTHbIMU Pe3yJbTaTAMU OCBOEHUS BBITYCKHUKAMH OCHOBHOW ILIKOJIBI IIPOIPaAMMBbI

I10 XUMHUHU ABIISFOTCSH:

— WCIOJB30BAaHWE YMEHUW W HABBIKOB PAa3JIMYHBIX BHUIOB I[10O3HABATEJIBHON JEATEIBbHOCTH,
MPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUS (CHCTEeMHO-MH(GOPMAIIMOHHBINA  aHANU3,
MOJICTTMPOBAHUE) ISl U3YUEHUS PA3TUYHBIX CTOPOH OKpPYXKAIOIeH JeCTBUTEILHOCTH;

- HCIMOJB30BaHUE OCHOBHBIX HHTEIJICKTYIBHBIX OTepaliuii: GopMyIMpoOBaHUE TUTIOTE3, aHAH3
U CHHTE3, CpaBHEHHUE, 000O0IIeHNEe, CUCTeMAaTHU3allMsl, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX
CBs3€ii, IOMCK aHAJIOI'OB;

- yMEHHUE TeHEepPUPOBATh HACH W OMPEICISTH CPEeACTBA, HEOOXOMUMBIE I MX peaTu3allvi;
YMEHHE OMPENEeNiTh eIl U 3aJa4i AeATeIbHOCTH, BBIOMPATh CPEACTBA pEaTU3AlNH eTU U
MNPUMCHATH UX HA IIPAKTUKE,

- HWCMOJB30BAaHUE PA3IMYHBIX HWCTOYHUKOB JUIsI TIOJYYEHHUS XHUMHUUYECKOHW WH(OpMaIuu.

JIMYHOCTHBIMH Pe3yJbTATAMH OCBOCHUS BBITYCKHHKAMH OCHOBHOW IIKOJBI MPOrPaMMBI IO
XUMHWU SBISTFOTCS:

1) B IIGHHOCTHO-OPUEHTALIMOHHON c(hepe — YyBCTBO FOPAOCTH 32 POCCUNHCKYIO XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOIIEHHUE K TPYyAy, LIEJIEYCTPEMIIEHHOCTD;

2) B TpyA0BO# c(hepe — roTOBHOCTh K OCOZHAHHOMY BBIOODPY JabHEHIIIEH 00pa3oBaTEIbHOM
TPaeKTOpUH;

3) B mo3HaBaTeNbHON (KOTHUTUBHOW, MHTEIJICKTYAJIbHOM) chepe — yMEHHUeE YIpaBIsaTh CBOCH
[M03HABATEIbHOMN JEATEIbHOCTHIO.

Opranu3anus npouecca o0y4eHus:

[Iporpamma paccunTana Ha 2 4aca B HEJIEJ0, Bcero 68 4acoB, U3 HUX 2 yaca — pe3eps

B 8 kmacce nenecoobpazHO NPUMEHATHh NPU U3YYEHUU XUMHM WUHAYKTHBHBIA IMOIXOZ,
XapaKTeprH‘/Jl AJI1 HavdaJla U3y4CHHUA BCCX CCTCCTBCHHLIX NUCIUIIINH. Tonsko OCHOBBLIBASICh Ha
HaKOIUIECHHOM  (haKTOJIOTUYECKOM  MaTepuajie, BO3MOXKEH IIOCTENEHHBIM Mepexoa K
(OpMHPOBAHUIO JIOTUYECKUX CBA3€H, BBIABIECHUIO OOIIMX 3aKOHOMEPHOCTEH M3ydaeMbIX
aBieHnii. B TedyeHme Bcero Kypca oOydeHHUsS NPEAyCMOTPEHO MPOBEACHUE MPAKTHUECKUX U
71a00paTOPHBIX 3aHATUH (B TOM YKCIIE U JOMALIHETO IKCIEPUMEHTA), TPAKTUKYMOB I10 PEIICHUIO
3ajJjay, 3a4€TOB U KOHTPOJIbHBIX paboT.

Opranusanus 1 (GOpMbI KOHTPOJISA:
KoHTponp 3HaHMH, yMEHHMM M HAaBBIKOB YYaIlUXCS OCYILECTBIISICTCS B CIEAYIOLIUX
¢bopmax:
e Tekymuil KOHTpOdAb — B ()OpME YCTHBIX U NMHCbMEHHBIX OINPOCOB, MHAWBUIYaATBHBIX
3aJJaHUl; TeMaTUYeCKUH KOHTPOJb — B (OpME MPAKTHUECKHMX W KOHTPOJBHBIX padoT,
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TECTOB; WUTOTOBBIM KOHTPOJIh — B (hOpPME HMTOTOBOM KOHTPOJHHOW pabOTHI MO KypCy
HEOPraHUYECKOU XHUMUU.

Kputepnu o1eHOK 3a YCTHBbIe M MHCbMEHHbIE PadoThl (COOTBETCTBYIOT T'OCYJIapCTBEHHBIM
CTaHJIapTaM):

"5" — BBICTABISETCS, €CIM TMPABWIBHO BBHIMOJIHEHBI BCE 33/IaHUA B IOJHOM O0bEeMe ¢
coOmoieHneM mpaBuia  opopmiieHUss PpaboThl. OTCYTCTBYIOT OIIMOKM B XHMHYECKOU
TEPMHUHOJIOTHH. 3a/1a9¥ PEIICHBI PAIMOHATLHBIMHA CITIOCOOAMH.

"4" — BBICTABIACTCS TIPU TMPABWIBHOM BBIMIOJHEHUH OCHOBHOI'O WYHCIIA 3aJaHUH,
JOTTYyCKAIOTCs 1-2 HEe3HAUNTENbHBIE OITHOKH.
"3" — BBICTABISETCS B Cllydae IPABHIBHOTO BBINIOJIHEHUS HE MEHEE IIOJIOBHHBI W3

MPEeIOKEHHBIX 3aMaHui. [Ipyu 3TOM J0MyCKarTCs HECKOJIBKO HE3HAUYNUTEIbHBIX OMMUOOK WiIH 1 -
2 rpyOble OIHOKH.

"2" — BeIcTaBIsETCS, eciu paboTa HE BHIMOIHEHA (OTCYTCTBYET) WJIM B CiIydae
BBITIOJTHEHUST MeHee 1/3 13 MpeIoKeHHbIX 3aIaHUi PU HATUIUH HECKOJIBKUX TPyObIX OMIHOOK.

Hesnauumenvnvimu ownbKkamy CUATAIOTCS: OMMUOKKA B TPUBUAIBHBIX HA3BAHMSIX BEIIECTB
(kxpoMe HamboJiee pacIpOoCTpaHEHHBIX), HETOUYHOE yKazaHue mnpoayktoB OBP mpu npaBmisHOM
moaxoje; Mpomyck KoddduimueHTa B OOMEHHBIX PEAKIUAX, HEMPaBWIBHO YyKa3aHHBIN
KaTajau3aTop U T..., T.€. OIIUOKH, KOTOPBIC YKa3bIBAIOT HA HE3HAHME YaCTHBIX CBOWCTB BEIIECTB
WJIA BO3HUKAIOIIKME 110 HCBHUMATEILHOCTH.

Ipybvivu owubkamu CYATAIOTCS TaKWe, KOTOPHIE CBHJICTEIILCTBYIOT O HE3HAHUU
OCHOBHBIX 3aKOHOB XHMHH, HamlpuMep: HEBEpHOE cocTaBieHHEe (GOpMyN IO BaJCHTHOCTH;
HEMpPaBWIbHOE HAMMCAaHWE XUM. YpPaBHEHUWI BCIIEJICTBHE HE3HAHMSI CBOWCTB JaHHOTO Kiacca
BEIIECTB; HEMPABUIBLHOE COCTaBJICHUE JJICKTPOHHOrO OayiaHca; HE3HAHWE HOMEHKIIATYPhI
BEIIIECTB U JIp.

KpuTepuu onieHOK TeCTOBBIX 3aJaHUIi:

"5" — BBICTABISAETCS, €CJIM MPABWIIBHO BBITTOJIHEHO HE MeHee 90% 3amanuit

"4" — BBICTABIISACTCS, €CJIM MPABHIIBHO BBITTOHEHO OT 70% 10 89% 3amanuit

"3" — BeICTABISAETCSI, €CIIU MPABWIBHO BHIMOIHEHO 0T 40% 10 69% 3amanuit

"2" — BeICTaBIACTCS, eciu paboTa HE BHINOJIHEHA (OTCYTCTBYET) WJIM B CiIydae
BEITIOTHEHUS MeHee 39% 3amanuii

CoaepixkaHue mporpaMMsbl Kypca XuMuM 8 kJiacca
Pa3gen 1 OcHOBHBIC NOHATHSI XUMHHU (YPOBEHb AaTOMHO-MOJICKYJISIPHBIX NPeICTaBJICHUN)

Tema 1 IlepBoHayajibHbIe XUMUYECKUE TOHATHS.

[Ipeamer xumun. Xumus xax uwacms ecmecmeo3nHauus. Bewecmea u ux ceoticmsa.
MeTto/1pl IO3HAHWS B XUMUU: HAOIIOJCHHUE, SKCIICPUMEHT, N3MepeHne. VICTOUHUKH XUMHYECKOM
uHopManuu: XUMHYecKas JuTeparypa, UWurepuer. I[lpuemsr 6Gezonacnou pabomwvl ¢
obopyoosanuem u gewgecmeamu. CmpoeHue niameHu.

Uuctele BemecTBa U cMecu. CriocoObl OUUCTKU BEILIECTB: omcmausanue, uibmposaue,
gvinapuganue, Kpucmaniuzayus, oucmuniayus. OU3NUecKkue sIBICHUS U XUMUYECKHE PEaKLUU.
[Ipu3Hakyu XUMUYECKUX PEAKIUH U yCIOBUS BOZHUKHOBEHUS U TEYCHUSI XMMHUYECKUX PEAKIIMil.

ATOMBI, MOJIEKYJIBI U UOHBL. Bewecmea MoneKyiapHo20 u HeMONEKYIAPHO20 CMPOEHUs.
Kpucmannuueckue u amopguvie eewecmea. Kpucmannuueckue pewiemku: amomHas u
MONEKYIAPHAs. 3a8UCUMOCINb CEOUICME eUeCs Om Muna KpUCmaiiuyeckou peulemku.
[IpocTeie M cnokHBIE BellecTBa. XHMMHUYECKHI 37€MEHT. MeTamibl U HeMeTalulbl. AmomHas
eounuya maccol. OTHOCUTEIBHAS ATOMHAS Macca. 3HAKU XUMHUYECKUX YJIEMEHTOB.




3akon  nocmosncmea  cocmasa  eewecmg. Xumuueckas — Qopmyina.  OTHocuTenbHas
MoOJIeKyJIsipHasi Macca. KauecmeeHHblil U KOIUYECM8EHHbILL cOCmaes eeujecmsd. Bviuucienus no
Xumuueckum gpopmynam. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B CJIOKHOM BEILIECTBE.
BanenTHocTh XMMHYecKkuX iieMeHTOB. CocTaBiieHue GopMyJ1 OMHAPHBIX COCTUHEHUH T10
BaJICHTHOCTH AaTOMOB XHMMHMYECKHUX DJJIEMEHTOB M OIpeJAeJeHHEe BAJICHTHOCTH AaTOMOB
XUMHYECKUX JIEMEHTOB M0 opMyaM OMHAPHBIX COSTMHECHUN.
AmomHo-monexyaaproe yyeHue. 3aKOH COXPAHEHUST MAcChl BEIECTB TP XUMUYECKUX PEAKIIHSIX.
Kuzub u desmenvnocms M. B. Jlomonocosa. XuMudeckue ypaBHEHHs. THIIBI XUMHYECKHX
peaKuii: peakiiuu COeNMHEHUS, Pa3lI0KEHHUs, 3aMeIICHUS.
Koa¢pdunmeHTs B ypaBHEHHSX XHUMHYCCKAX PEAKIUH, KaK OTHOIICHUS KOJUYECTB
BEIIECTB, BCTYNAIOUINX U 00Pa3yIOIIMUXCs B pe3yIbTaTe XUMUYECKON peakiuu.
Jdemoncrpanum:
O3nakomiieHHE C JIaOOpaTOpHBIM OOOpPYyJIOBAaHMEM; MPHUEMBbI O€30MacCHOW pabOThI C HUM.
CrniocoObl OUMCTKU BEUIECTB: KPUCTAJUIU3AIMS, TUCTUILISALUA.
Harpesanue caxapa. HarpeBanne napaduna. BzaumoseiictBue pacTBopoB: kapOoHaTa HATPUSI U
colstHOM  kucnoTel, cynbdara wmemu(ll) w  rTuapokcuma Hatpusa.  BzammopeiictBue
cBexkeocaxaeHHoro ruapokcuaa meau(ll) ¢ pactBopom rirtoKo3sl MPU OOBIYHBIX YCIOBHIX U MPU
HarpeBaHuu.
[TprMepsI TPOCTHIX U CIIOKHBIX BEHIECTB B PA3HBIX arperaTHBIX COCTOSHUSX.
[apocTepxHeBbIE MOAECTU MOJIEKYJl METaHa, aMMHUAKa, BOJIBI.
IIpakTHyeckas padora 1
[Ipuemsl 6e30nacHoil paboThl ¢ 000pyIOBaHKEM U BemecTBaMu. CTpoeHHE TUIaMEHH.
IpakTuuyeckas padora 2
OuncTka 3arps3HeHHOI MOBAPEHHOM COJIH.
JlaGopaTopHbIe ONBITHI:
PaccmoTpenme BemecTB ¢ pasNUYHBIMEA (PU3MUECKUMH CBOWCTBaMH. PasnmerneHue cmecu ¢
MoMoIIbI0 MaruuTa. [lpumMeps! GU3NYECKUX U XUMUYECKUX SIBJICHHIA.
OznakoMyeHne C oOpa3lamMu TPOCTHIX (METAIbl W HEMETaUIbl) M CIOXHBIX BEIIECTB,
MUHEPAJIOB ¥ TOPHBIX TTOPO/I.
Paznoxxenne ocHoBHOTO Kapoonara meau(ll). Peakius 3amemmenust Meau Keae3oMm.
YupaxxHeHus 4 3a1a4u:
YrpakHEeHUs Ha ONPEICIICHUE BAJICHTHOCTH 3JICMCHTOB B OMHAPHBIX COCMHCHHMSIX .
VYrpakHeHus: Ha cocTaBieHue GopMys1 OMHAPHBIX COETUHEHUH MO N3BECTHOM BaJIEHTHOCTH.
YropakHeHuss Ha OMpeAeNieHHe COCTaBa MPOCTEHIINX COCIMHEHUN MO0 HMX XUMHYECKUM
hopmyam.
VYrpakHeHus: B COCTaBJICHUH XUMUYECKUX YPaBHEHUH.
Brruncnenme OTHOCUTENBHON MOJIEKYJIIPHOM MacChl BEIECTBa 10 hopMyIie.
Brrurcnenue MaccoBO JTOJTM DJIEMEHTa B XUMUYECKOM COCTUHEHUH.
VYcranoBnenue mpocreiieit (GopMyIIbl BEIEeCTBa 0 MaCCOBBIM JOJISIM AJIEMEHTOB.
Heo0xoaumoe o0opynoBanme:
[Tepunonuueckas cucrtema xumuueckux 3nementoB J. . Menaeneena. (IICX2J)
HlapocTepkHEBBIE MOACTH MOJICKYIL.
Mopnenu KpUCTaNTUYECKUX PEIIeTOK.
XVUMUYECKHE PEaKTUBBI U O0OPYJOBAaHHUE B COOTBETCTBUU C METOJWYCCKHUMH YKa3aHUSMH K
JEMOHCTPAIMOHHBIM OITBITAM M MTPAKTHYCCKUM padoTam.

Tema 2 Kucaopoa.

Kucnopon. Haxoorcoenue 6 npupooe. Illonyuenue kuciopooa 6 Jnabopamopuu u
npomvlutienHocmu. Dusuyeckue u xumuyeckue ceotcmea xuciopooa. I'operme. OKCHIBI
Ilpumenenue xucnopooa. Kpyeosopom kuciopooa 6 npupoode. O30H, aniomponus KUCiopood.
Boznyx u ero coctaB. 3awuma ammocgheprnozo 6030yxa om 3a2psA3HeHUl.

JdemoncTpanum:



dusnyeckrue W XUMHUYECKHE CBOWCTBa Kuciopona. Ilomyuenue um coOupaHue KHCIOpOa
METOJIOM BBITECHEHHSI BO3[lyXa M METOJIOM BBITECHEHMS BOJbl. YCJIOBUS BO3HUKHOBEHHUS U
MIPEKPALLEHUS TOPEHHUS.

IpakTuuyeckas padora 3

[Tonydenue u cBOMCTBA KMCIOpOA.

JlaGopaTopHbIe ONBITHI:

O3HakomIIeHHE ¢ 00pa3IiaMu OKCHIOB.

YnpaxxkHeHus 4 3a1a4u:

VYnpaxHeHus Ha cocTaBieHue GopMyJ1 OKCHIOB MO U3BECTHOM BaJIE€HTHOCTH.

VYipaxHeHus: B COCTaBICHUN YPABHEHUHN PEAKIMI TOPEHUS CIIOKHBIX BEIIECTB.

Heo0xoaumoe obopynoBanue:

[epuoanueckas cucrtema xuMmudeckux nemenToB Jl. . Menneneera. (IICXD)

XUMHYECKHE PEAKTHUBBI U OOOPYJOBAHHE B COOTBETCTBUU C METOJWYECKUMH YKa3aHUSIMH K
JI€MOHCTPALMOHHBIM OTBITAM U MPAKTHUYECKUM padboTam.

Tema 3 Bogopon.
Bomopon.  Haxoorcoenue 6 npupooe. Illonyuenue 6odopooa 6 Jnabopamopuu u

npomvluiennocmy.  Duzuyeckue U - XumMuyeckue C80UCMBA  8000pPOOA. Booopoo —
soccmanogumens. Mepul bezonacnocmu npu pabome ¢ 6000pooom. Ilpumenenue 600opooa.
JdemoncTpanum:

[Tomyuenue Bomopoaa B anmapate Kumnmna, mpoBepka BoJOpoJia Ha YUCTOTY, TOpPEHHE BOAOPOIA
Ha BO3JlyXe U B KUCJIOpOJie, COOMpaHue BOAOPOIa METOJIOM BEITECHEHUEM BO3/lyXa M BOBI.
I[IpakTnueckas padora 4

[Tomydenue BO10pO/Ia U UCCIIEIOBAHUE €TI0 CBOMCTB.

JlaGopaTopHbIe ONBITHI:

B3aumozeiictBue Bogoposa ¢ okcugom menu (11)

YnpaxxkHeHus 4 3a1a49u:

YrpakHeHus: Ha coCTaBiIeHHEe (POPMYJI COSTMHEHUH 110 U3BECTHOM BAJIGHTHOCTH.

VYrpaxHeHus B COCTaBJICHUN XUMUYECKUX YPaBHEHUI.

Heo0xoaumoe o6opynoBanue:

[epuoanueckas cucrema xumudeckux saemerToB J1. . Menneneera. (IICXD)

XUMHUYECKHE PEAKTHUBBI U OOOPYJOBAHHE B COOTBETCTBUU C METOJWYECKUMH YKa3aHUAMH K
JI€MOHCTPALMOHHBIM OTIBITaM.

Tema 4 PacTtBopsl. Boaa.

Bona. Boga B pupojie u criocoObl €€ 04uCTKU. Adparusi BOJbl. Xumuueckue ceoucmaea
600b1. B3anMoielicTBrE BOJIbI C OKCUJIAMH METAIIIOB U HEMETAIIOB. [lpumenenue 600vl. Booa —
pacmeopumens. Pacmeopumocms eewjecme 6 600e. Maccoeas 00151 pacmeopenHo2o eeujecmaa.
JdemoHncTpanum:

Amnanu3z Boael. CuHTE3 BOJIbI. B3anumoieiicTBUE BOJbI C HATPUEM, KAJIbIIMEM, MarHueM, OKCHJIOM
Kanblus, okcuaoM yriaeponaa (IV), okcunom pochopa (V) 1 ncnbpiTaHuEe MOTYYSHHBIX PACTBOPOB
WHJIUKATOPOM.

IIpakTnuyeckas padora 5

IIpurorosneHue pacTBOPOB COJIEH € OIPEIEICHHON MaCCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA.
YnpaxkHeHus U 3a1a4u:

Haxoxnenue MmaccoBoi 10JIM paCTBOPEHHOTO BEIIECTBA B paCTBOPE.

Briuucnenne Maccbl pacTBOPEHHOrO BeEIIeCTBA W BOABL JJIsi TMPUTOTOBJICHHS PacTBOpaA
ONPEACIICHHON KOHLIEHTPAIUH.

Heo0xoaumoe o6opynoBanue:

[epuoanueckas cucrtema xumudeckux nemenToB Jl. . Menneneera. (IICXD)

XUMHYECKHE PEaKTHUBBI U O0OpPYJOBAaHHE B COOTBETCTBUHM C METOJMYECKHUMH YKa3aHUSIMH K
JIEMOHCTPAIIMOHHBIM OIIBITAM U MIPAKTUYECKUM paboTam.



Tema 5 KosimuecTBeHHbIE OTHOIIEHHS B XUMUH

KommaectBo BemectBa. Monbs. MonsipHast Macca ¥ MOJISIPHBIN 00beM. 3axon Aeozadpo.
Mounsipablii 00beM razoB. OTHOCUTENbHAS IUIOTHOCTH T'a30B. OObeMHbIE OTHOLIEHUS ra30B MpU
XUMHUYECKUX peakuusax. [Ipocreiimue pacyeTsl M0 ypaBHEHUAM XUMHUECKUX PEaKIui.
Jdemoncrpanum:
XUMHYECKHE COEAMHEHUSI KOJIMUYECTBOM BeIleCTBa 1 MOJIb.
YnpaxxkHeHus 4 3a1a4u:
Boeluncnenuss ¢ HCIONIB30BAaHMEM MOHATHH «Macca», «MOJIb», «KOJIMYECTBO BELIECTBAY,
«MOJISIpHAsl Maccay, «MOJIIPHBIA 00BEMY.
OObeMHbIe OTHOUICHHS Ta30B MPU XUMUYECKHUX PEaKIIHIX.
Pacuersl 10 ypaBHEHUSAM XUMUYECKUX PEAKIUN.
Heo0xoaumoe o0opynoBanme:
[Tepunonuueckas cuctema xumudeckux 3neMenToB J[. M. Menaeneena. (IICXDJ)

Tema 6 Ba:kneiinmue Kjaaccbl HEOPraHUYECKHUX COeTMHEHUIA.

OCHOBHBIE KJIaCChl HEOPraHMYECKUX coeauHeHud. HomeHkiarypa HeopraHn4ecKux
BEIIECTB.

Oxcuapl. OKCUIBI METAZIOB M HEMETAIIOB. Dusuueckue u Xumuueckue Ceolucmaa,
noyyeHue u npumMeHeHue OKCuoos.

T'uopoxcuovl. Knaccugpurayus cuopokcuoos. OCHOBaHUS, KiIacCU(PUKALMS U CBOMCTBA:
B3aUMOJICHCTBUE C OKCHIaMH HEMETAIIOB, KUCTIOTaMU. Peaxkyus Heumpanusayuu.

AMdoTepHBbIE OKCUIBI U TUAPOKCHU/IBI.

Kucnotel, kimaccudukanmss ¥ CBOWCTBA: B3aMMOJICHCTBHE C MeETaUIaMH, OKCHJIAMH
METAJJIOB. BBITECHUTENBHBIN PSAJI METAJUIOB.

KucnotHo-oCHOBHBIE HHIUKATOPHI.

Comu. Cpennue conu. B3aumoaeicTBue cojieid ¢ MeTaulaMH, KHCIOTaMH, LIEJ0YaMHu.
Cnocob6wbl nonyuenus coneti. CBsI3b MEXLy OCHOBHBIMHU KJIACCAMH HEOPTaHUYECKUX COSTUHEHHI.
JdemoncTpanum:

OOpa3ibl  OKCUIOB, KHUCIOT, OCHOBaHMH U cosieid. HelTpamuzamus mienoyum KUCIOTOW B
MPUCYTCTBUU UHIUKATOPA.

IIpakTuyeckas padora 6

Pemienune skcnepuMEHTaNbHBIX 3a7ad Mo TeMe: «BakHelmme KiIacchl HEOPraHWYECKUX
COCIMHEHUI. »

JlabopaTopHble ONBITHI:

OnBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA OKCHIOB, KUCJIOT, OCHOBAaHUHU, aM()OTEPHBIX
TUJIPOKCUJIOB U COJIEH.

YnpaxHeHus v 3a1a4u:

PacueTsl 10 ypaBHEHUSAM XUMUYECKUX PEAKIUN.

Heo0xoaumoe o0opynoBanme:

[Tepunonuueckas cucrtema xumuueckux 3nementoB J. . Menaeneena. (IICX2J)

XWMHUYECKHE PEAKTHUBBI U OOOPYJOBAHHE B COOTBETCTBUU C METOJWYECKUMH YKa3aHUSAMH K
JIEMOHCTPALMOHHBIM OTIBITAM U MPAKTHYECKUM padboTam.

Pa3nen 2 [lepnoanyeckuii 3aKOH U MePUOAUYECKAS] CHCTEMA XUMHYECKUX 3JIEMEHTOB
. K. MengeneeBa. CTpoeHue aToma.

Tema 7 Ilepuoguveckuii 3aKOH W NepHOAMYECKAS] CHCTEMa XHMHYECKHX 3J1€eMEHTOB
. K. MengesneeBa. CTpoeHue aToma.

HCpBOHa‘-IaHLHLIe IIOHATUA KHaCCI/I(I)I/IKaL[I/II/I XUMHUYCCKUX DJICMCHTOB. HOH}ITI/IG [0)
rpynnax CXOOHBIX J3JIECMCHTOB. ECTGCTBGHHI)IG CGMGI\/JICTBa XUMHUYCCKUX DJICMCHTOB:. IICJIOYHBIC
METaJlIbI, TaJIOTeHbI. briacopoonvie eazbi.



Ilepuonnueckuii 3axkon JI. WM. MenneneeBa. Ilepuoguueckass cucrema Kak

€CTeCTBEHHOHAYYHas KiIaccu(UKaIys XUMUIECKHX JIEMEHTOB.
Tabnuynas Qopma TNpeAcTaBICHUs KIACCHPHUKAIIMM XHMHUYECKUX 3JIeMeHTOB. CTpyKTypa
tabmmmnpl «llepuoamdeckas cucrema xumuueckux siaemeHToB J[. . MenneneeBay (kopomkas
Gopma): A- u b-epynnei, nepuodvi. OU3NYECKUN CMBICT TMOPSAIKOBOIO (aTOMHOTO) HOMeEpa,
HOMepa Ieproia ¥ HOMepa rPpyIIbl ()1 JIIEMEHTOB A-TpyTI).

CrpoeHue atoma: siI[po W AJIEKTpOHHAss 00ojouka. CoCTaB aTOMHBIX sI€p: MPOTOHBI U

HeHUTpoHbL. M30TOMBI. 3aps aTOMHOTO si/ipa, MacCOBOE YUCIIO M OTHOCUTEIbHASI aTOMHAs Macca.
Cospemennas (hopmynupoexka NOHAMUSL «XUMUYECKUTL DTIEMEHTN» .
DNeKTpOHHAsi 000JI0UKA aTOMa: NOHAmMUE 00 dHEeP2eMmUUecKoM YPosHe (INeKMPOHHOM Cl0eE), €20
émkocmu. 3amojHEHHE DIEKTPOHHBIX CJIOEB Y aTOMOB DJIEMEHTOB MallbIX [EpPHOJIOB.
OnexmponHnvle cxemvl U 21eKmpoHHo-epagpuueckue Gopmyavi. Cospemennas Gopmyauposka
nepuooUecKo2o 3aKoHd.

3HaueHue TMEePUOJUYECKOr0 3aKOHA Ui Pa3BUTUS HAyKH. JKuzue u HayuHeli noogue
Jl.U.Menoeneesa.

JdemoncTpanum:

[Tepunonuueckas cuctema xumudeckux 3neMenToB [1. M. Menaeneena. (IICXDJ)

®u3nyuecKre CBOMCTBA IIETOUYHBIX METAIIIOB.

B3aumoeiictBue okcumoB Harpusi, Maraus, (Gocdopa, cepbl C BOJOW, UCCICIOBAHUE CBOWCTB
MOJIyYE€HHBIX TPOIYKTOB.

BzaumopneiicTere HaTpUs U Kalnus ¢ BOJOM.

DU3NYECKHE CBOMCTBA TAJIOTEHOB.

B3anmopeiicTBre amrtoMUHUS C XJIOPOM, OPOMOM U MOJIOM.

Yunpaxkaenus v 3a1aum:

VYrpaxHeHus: HA OCHOBHBIE XapaKTEPUCTUKU aTOMa XMMHUYECKOTO 3JIEMEHTA.

VYrpaxHeHus: Ha CpaBHEHUE CBOWCTB XMMHUYECKUX SJIEMEHTOB Ha OCHOBAHHMH WX TOJIOKCHHS B
IICX5 . Y. Menpaeneena.

Heo0xoaumoe o0opynoBanme:

[Tepnonuueckas cucrema xumudeckux snementoB [1. . Menaeneena. (I1ICX2J)

XUMHYECKHE PEaKTUBbI U OOOpPYJOBaHHE B COOTBETCTBUM C METOJAMYECKUMH YKa3aHUSIMHU K
JIEMOHCTPALIUOHHBIM OIIBITAM.

Pasznea 3 CTpoenne BenecTBa.

Tema 8 Xumnueckasi cBsizb. CTpoeHHe BelllecTBA.

DNEeKTPOOTPULIATENIbHOCTh XUMHUYECKHX 3JIeMEeHTOB. OCHOBHbBIE BUABI XHMHUYECKOU
CBSI3U: KOBAJICHTHAs HEMOJSPHAs U KOBAJIEHTHAs MOJIsIpHAas CBA3b. MloHHas CcBsA3b. BasieHTHOCTD,
CTENEHb OKUCIICHHUS, 3apsij] HOHA.

JdemoHncTpanum:

ConocraBnenne (U3NKO-XMMHUYECKUX CBOMCTB COEIUHEHHH C KOBAICHTHBIMH M WOHHBIMHU
CBSI3SIMU.

YnpaxxHeHus U 3a1a4u:

YropakHeHus: Ha OMpeJeNieHue TUIa XUMUYECKOW CBSI3U B COCAMHEHMSIX; COCTaBICHHE CXEM
o0Opa3oBaHMs CBSI3eH B COCTUHEHUSX.

VYrpaxHeHuss Ha OINpPEACIICHUE CTENECHM OKUCICHUS AJIEMEHTOB B COCIUHEHUH;, COCTABJICHHUE
(hopMyIIbI BEIIeCTBA MO CTEMIEHH OKUCIIEHUS SJIEMEHTOB.

Heo0xoaumoe o0opynoBanme:

[Tepunonuueckas cucrema xumudeckux snemenToB J1. . Menaeneena. (IICXDJ)

Psin a5ekTpooTpULIaTeTIbHOCTH XUMUYECKUX 3JIEMEHTOB.

XVMHUYECKHE PEaKTUBBI U O0OPYJOBAaHHUE B COOTBETCTBUU C METOJMYECKHUMH YKa3aHHUSIMH K
JEMOHCTPALIMOHHBIM OIIBITaM.



Y4eOHO - TeMAaTHYCCKHH IJIAH

Ne Tema KommuectBo wacoB | B Tom B Tom
o paboueit qrcie yHcie
porpaMme IpaKTHyec- | KOHTPOJIb-
KUX paboT HBIX paboT
1 | IlepBoHauabHBIC XUMUYECKHE 20 2 1
MOHSTHSL.
2 | Kucmopog. 5 1 -
3 | Bomopon. 3 1 -
4 | PactBopsl. Bona. 7 1 1
5 | KoauuecTBeHHBIC OTHOIICHHSI B XUMHH. | O -
6 | Baxneiinme Kiacchbl HEOPraHUYECKUX 11 1 1
COEIMHEHHUI.
7 | Ileppogudeckuii 3aK0H U 8 - -
MEePUONYECKasi CUCTEMAa XUMUYECKHIX
anemenToB /1. . Meneneena.
Crtpoenue aToma.
8 | Xumuueckast CBSI3b. Crpoenue | 7 1
BEILIECTBA.
Peseps 2
Hroro 68 6 4

NH®OPMALIMUOHHBIE MATEPUAJIBI
O0s3aTesIbHAS JINTEPATYPA JUIA YUALIMXCS
I'. E. Pym3utuc, ®. I'. ®enpaman Xumus. 8 kinace: yueOHuk-M.: [Ipocsemenue, 2016.

Pexomenayemas iuteparypa Ajs y4almmxcst
Xumus. 3aJaqHUK C «TOMOITHUKOM». 8-9Kiacchl: mocoOue s ydammxcs oOrieoOpa3oBar.
opranuzanuii / H.H. I'apa, H.I1. T'abpyceBa. — 5-e uzn. — M. : IIpocemienue, 2014. — 95c.
Xomuenko W.I'. "COopHHMK 3a7a4 M yHOpaXHEHUH MO XUMHUM UL cpenHer mkonsl" M., 3.
"Hosas Boaua", 2008.

JlutepaTtypa Ajsl y4uTeJIA:
Ky3bmenko H.E., Epemun B.B. Xumnsa. 1000 BonpocoB u otBeToB. Tectbl. M.: KHMXHBIN J0M
"Yuusepcurer", 1999.
Kyssmenko H.E., Epemun B.B., I[lonkoB B.A. Hauana xumuu (B 2 Tomax). M., 1 ®eneparuBHas
Kuuroroprosas xkommnanus,2005.
Mansikua A.M. Pemienne onumnuaaabix 3a1ad no xumuu. C-I1.: Koppyc, 1995.
[Ty3akoB C.A., IlonkoB B.A. Ilocobue nmo xumuum ais nocrynamomux B BY3e1l. M., Breicmas
mkoJa,2004.
Xomuenko I'.I1. Xumus ang nocrynaromux B BY3e1. M., Beiciias mkona, 1993.
Xomuenko I'.II., Xomuenko W.I'. 3agaun no xumuu it nocrynarommx B BY3sl. M., HoBas
BostHa,2004.
A.M.Pamenkuii, Xwumusi, AUIAKTHYCCKUN MaTepuas, 8-9Kimacchl : mocoOue s yduTenen
obmeoOpaszoBaTenbHbIX opranuzanuii/ A.M.Panenkuii, - M.: [IpocBemenue, 2014.-127c.
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