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HHOACHUTEJBHAA 3AIIUCKA

PaGouas nporpamMma mo XuMuu i1 00y4aromuxcs § KJIacCOB COCTaBJIeHa Ha ocHOBE TpeOoBaHMid K
pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa30oBaTeNIbHOI MporpaMmMbl OCHOBHOTO O0OIIET0 00pa30BaHus,
npeacTaBieHHbIX B DeepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOI'O OOIIEro
00pa3oBaHus, ¢ Y4ETOM pacIpeIeI€HHBIX 110 KJIaccaM MPOBEPSIEMbIX TPEOOBAaHUM K pe3y/IbTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOT'O 00ILIEro 00pa30BaHMs U 3JIEMEHTOB COJCPKAHMS,
IIPEJCTABICHHBIX B Y HUBEPCAIBHOM KOIU(PUKATOPE [0 XMMHUH, a TaKXKe Ha ocHoBe IIprmepHOii mporpaMMel
BOCTIMTaHHS 00YUaIOIIMXCS MPH MOJTyYeHHH OCHOBHOTO 00111ero oopazoBanus u ¢ yuétom Konuenmmu
npenojaBaHus yueOHOTo npeameTa « XuMus» B 00pa3oBaTesIbHbIX opranuzanusax Poccuiickoi
denepanuy, peaau3yolX OCHOBHbIE 0011e00pa3zoBaTeibHble Iporpammsl (yTB. Pemmenuem Komnerun
Munnpocsemienust Poccun, npotokosn ot 03.12.2019 N IIK-4BH).

OBIIASA XAPAKTEPUCTHUKA YYEBHOT' O IPEJIMETA «XUMMUS»

Bxnag yaeOHoro npeamera «XuMHUsS» B TOCTHIKEHUE 11€JIel OCHOBHOTO 00IIIeT0 00pa3oBaHus 00yCIOBIEH
BO MHOTOM 3HAYCHHEM XMMHWUYECKOW HAYKU B MIO3HAHUH 3aKOHOB IIPUPO/IBI, B PA3BUTHHU MPOU3BOIUTEIBHBIX
CHJI OOIIIECTBA M CO3J]aHUU HOBOM 0a3bl MaTEPUATHHOU KYJIbTYPHI.

XuMUS Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK pacIpOCTpaHuiIa CBOE BIMSHUE HA BCe 00JacTh
YEJI0BEYECKOr0 CYLIECTBOBAHNUS, 3a/1aJ1a HOBOE BUICHUE MUPA, CTAJIa HEOTHEMJIEMBIM KOMIIOHEHTOM
MHPOBOH KYJIBTYpbl, HEOOXOIUMBIM YCJIIOBUEM >KM3HH 00II€CTBA: 3HAHNUE XUMHUHU CIIYKUT OCHOBOM JJIs1
(hopMHUpPOBaHUS MUPOBO33PEHUS YEIOBEKA, €ro MPeACTaBICHUH 0 MaTepHaibHOM €IMHCTBE MUPA; BAXKHYIO
POJIb UrpatoT GOPMHUPYEMbIE XUMHUEH MPEICTABICHHUS O B3aUMOIPEBPAILIEHHUSIX SHEPIHUH U 00 SBOJIIOLIUU
BEILECTB B PUPOJIE; COBPEMEHHAs XMMUs HalpaBJieHa Ha pelIeHre T100aabHbIX MPOOIeM YCTOHYHBOTO
Pa3BUTHSI YEJIOBEUECTBA — ChIPHEBOM, SHEPI€TUUECKOH, TUIIIEBOM U HKOJIOrMUECKON O€30I1acCHOCTH, IPo0IeM
31paBOOXPAaHEHHUS.

B ycnoBusix Bo3pacTaroniero 3Ha4eHus XUMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYEcKoro o0pa3zoBaHus. B minane couupanusaniy oHO SBISETCS OJHUM U3 YCIOBHH hopMHUpOBaHUS
MHTEJUIEKTA JUYHOCTU U TAPMOHUYHOTO €€ pa3BUTHA.

CoBpeMEHHOMY YeJIOBEKY XUMUYECKUE 3HAHUSI HEOOXOUMBI JUIsl IPUOOPETEHNUS O0IIEKYIbTYPHOTO
YPOBHS, O3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4aCTBOBAaTh B MHOIO0Opa3HOMI
KHU3HU OOIIECTBA, U1 OCO3HAHMS BaXKHOCTH Pa3yMHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U 37J0POBBIO
JIPYIUX, K OKpyXKarolen IpupogHON cpelie, 1k TPAMOTHOIO ITOBEJEHNUS IIPU UCITOJIB30BAaHUU PA3ITUYHBIX
MaTepuagoB U XUMHUYECKUX BEIIECTB B IOBCEHEBHOM KU3HU.

XuMuyeckoe 00pa3oBaHNE B OCHOBHOM IIKOJIE SIBISIETCS] 0A30BBIM 110 OTHOILIEHUIO K CHUCTEME OOIIETo
XUMHYECKOro oopazoBanus. [I03ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pealn3yeT NpUCYIe 001IeMy
XUMHUYECKOMY 00pa30BaHHUIO KIIIOUEBbIE LIEHHOCTH, KOTOPBIE OTPAXKAIOT rOCYAAPCTBEHHBIE, OOLIECTBEHHbIE U
WH/IMBUyaTbHbIE TOTPEOHOCTH. DTUM OMPELIISETCS CYITHOCTh OOIIEH cTpaTernu 00y4eHus, BOCHUTAHUS U
pa3BUTHA 00yUaIOIINXCSI CPEACTBAMH YUeOHOTO IpeameTa « XUMHUSI».

W3yuenne npeamera: 1) cmocoOCTByeT peanu3aii BO3MOKHOCTEH It caMOpa3BUTHS U POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011ei 1 PyHKIMOHATBHOM IPaMOTHOCTH; 2) BHOCHUT BKJIa/ B (POPMHUPOBAHUE
MBIIIEHHUS] U TBOPYECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB UX CAMOCTOSITENIbHON yueOHOM
NeSITeTbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATENILCKUX YMEHUM, HEOOXOIUMBIX KaK B IOBCEIHEBHON
KHU3HH, TaK U B IPOPECCHOHATFHOMN EATENFHOCTH; 3) 3HAKOMUT CO CIICIU(PUKON HAYIHOTO MBIIUICHUS,
3aKJIaJBIBACT OCHOBBI IIEIOCTHOTO B3IJIAIa HAa €IMHCTBO MPUPOABI M YETIOBEKa, SBISIETCS OTBETCTBEHHBIM



3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH MOAPOCTKOB; 4) ClIOCOOCTBYET
(hopMHUPOBAHHIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K IPUPOJIE, K YETIOBEKY,
BHOCHUT CBOH BKJIJl B 3KOJIOTHYECKOE 00pa30BaHUE MIKOJIBEHUKOB.

Ha3BanHublie HamnpaBiieHHs] B O0YUEHHH XUMHH 00ECTIEYUBAIOTCS CIIEIU(MUKON COAepKaHUs MpeMeTa,
KOTOpBIfI ABJCTCA NEJATOTMYCCKU aJallTUPOBAHHBIM OTPAXXCHUEM 0a3oBoi HAayKH XUMHU HA OHpeI[eJ'IéHHOM
aTane e€ pa3BUTHSL.

Kypc xumuu 0oCHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOEHUE 00YYarOIIMMHUCA OCHOB HEOpraHMUeCKON
XUMHH U HEKOTOPBIX MOHSATUHN U CBEIEHUH 00 OTJAENbHBIX 00bEKTaX OPTaHUYECKON XUMHUH.

CtpykTypa conepkaHus npeamMeTa chopMUpPOBaHa HA OCHOBE CUCTEMHOTO MOAX0/ia K €ro U3y4EeHHUIO.
CopepxaHue CKJIAJbIBAECTCSA U3 CUCTEMBI IOHATHH O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUI
0 XMMHUYeCKO# peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI IO IPUHIIMITY ITOCIEA0BATEIFHOTO
pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUYECKHUX IIPEACTABICHUHN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYISIPHOTO
YUEHUS KaK OCHOBBI BCErO €CTECTBO3HAHMSA, ypoBHsl llepuonnyeckoro 3akona /. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMUH, YYCHHS O CTPOCHUH aTOMa M XUMHUYECKOU CBSI3H, MPEICTaBICHUH 00
3JIEKTPOJIMTUYECKON JUCCOLMALMHU BEIECTB B pACTBOPax. TeopeTnyecKkrue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE SMIIMPUYECKHU MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEI0BATENBHO OT OJHOTO
YPOBHS K APYroMY, BBIIONHAS (QYHKIIMHU OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOYKHOCTEM MPAKTUYECKOTO IPUMEHEHUS U NTOJIYYCHHS U3Y4aeMbIX BELIECTB.

Taxast opranu3anus cofepkKaHus Kypca ClocoOCTBYeT NPEACTaBICHNI0 XUMUYECKOH COCTABISIONIEH
Hay4yHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npuposl. Tem caMbiM oOecrieunBaeTcsi BO3MOKHOCTD
(dbopmMupoBaHUs y 00y4aroIIKXCsl IEHHOCTHOI'O OTHOUIEHHUS K HAYYHOMY 3HaHHMIO U METO/1aM MO3HAHUS B
Hayke. Ba)XKHO Takyke 3aMETUTh, UTO OCBOCHHE COJEPKAHMS Kypca MIPOUCXOAUT C IMPUBIICYEHUEM 3HAHUU U3
paHee U3y4eHHbIX KypcoB: «Okpykaromuil Mup», «buonorus. 5—7 kinaccb» 1 «Pu3nka. 7 Kacey.

HEJIM N3YYEHUSA YYEBHOI'O IPEJIMETA «XUMUS»

K HampaBiieHuIo nepBOCTENEHHOM 3HAUUMOCTH MIPH peann3ai 00pa3oBaTeNbHbIX QYHKIUI
npeaMeTa«XuMHUs» TPATUIIMOHHO OTHOCAT (POPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOM HayKH Kak 00JIacTu
COBPEMEHHOTI'0 €CTECTBO3HAHUS, IPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKa U KaK OJJHOI'O U3 KOMIIOHEHTOB
MHPOBOH KyJbTYyphl. 3a1aua IpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbl XUMUYECKUX 3HAHUH —
BaXHEHUIIMX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJI0KEHUH, TOCTYITHBIX 0000IEeHHI
MHPOBO33PEHYECKOT0 XapaKTepa, si3bIKa HAYKH, 3HAHUHN O HAyYHBIX METOJaX U3Y4YEHHUSI BEILIECTB U
XMMHUYECKHUX PeaKIHii, a TaKke B (OPMUPOBAHUH U Pa3BUTUU YMEHUHN U CTIOCOOOB JIE€ATEIbHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHEM, HAOIIOJEHUEM U MTPOBEIEHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOIIOICHUEM
npaBuiI 0€30MacHOr0 OOPAIEHHS C BEIIECTBAMU B IIOBCEIHEBHON KU3HU.

Hapsiny ¢ 3TuM Lenu u3ydeHus npeiMera B IporpaMme yTOUHEHbl M CKOPPEKTHPOBAHBI ¢ YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopazoBanus. CerogHst B 00pa3oBaHUU 0COO0 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYeHMS HA Pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, POPMHUPOBAHUE €€
MHTEJJIEKTa ¥ 0011el KynbTypbl. O0yueHrne yMEHHUIO YUUTHCS U MPOJI0JIKAaTh CBOE 00pa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaKHEHIINX (DYHKIMHA yuyeOHbIX MPEAMETOB.

B cBsi3u ¢ 3TUM TIpH U3y4E€HUH MPEMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIIEE 3HaUCHNUE TPUOOPEITH TaKkue
LIeTU, KaK:

(dbopMUpOBaHNE HUHTEIIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHuUI0, COTPYAHUUYECTBY,
CaMOCTOSITEIIBHOMY MPUHATHIO PEIICHUM, CTIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM
KHU3HU;

HAIPABICHHOCTHh OOYYCHUS HA CUCTEMATHICCKOE MPUOOIICHHUE YUAIIMXCS K CAMOCTOSI TSIIBHOM



MO3HABATEIHHOM JICSITEILHOCTH, HAYYHBIM METOJIaM TI03HAHHUS, (POPMUPYIONTUM MOTHBAIIMIO U PA3BUTHE
CIIOCOOHOCTEH K XHMUU;

obecrnieueHre yCIOBHMA, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YUYAIOIIIMMHUCS OTbITa Pa3HOOOpa3HOU
NeSITENBHOCTH, MMO3HAHUS ¥ CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETCHIIUMN ), IMEIOIINUX
YHHUBEPCATBHOE 3HAUCHUE JIJIS PA3IIUYHBIX BUIOB ICITEIBHOCTH;

dbopMUpOBaHHE YMEHHUI OOBSCHSATH U OICHUBATH SIBJICHHUS OKPYKAIOMIETO MUPa HAa OCHOBAHWH 3HAHHUIA U
OTIBITA, TIOJTYYCHHBIX MTPH U3YYCHUH XUMHH;

(dbopmupoBaHUE y 00yJIarOIIUXCs TYMAHUCTUYECKUX OTHOIICHUH, TOHUMaHUSI IEHHOCTH XUMHYECKUX
3HAHWN IS BRIPAOOTKHU 3KOJIOTHIECKH 11eJIeCO00Pa3HOTO TIOBEICHUS B OBITY M TPYJOBOM JESTEIHHOCTH B
LEJISIX COXPAHCHHSI CBOETO 3/IOPOBBS M OKPYXKAIOIICH MPUPOTHON CPEIbI;

pa3BHTHE MOTHBAIMU K O0YYCHHUIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHUIO Ha OCHOBE
YCBOCHHS O0OIICUEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOMUIISl M HAPaBICHHOCTH
JaIIbHEHIIET0 00yUeHHUSI.



COJAEP)KXAHUE YYEBHOT' O ITIPEJIMETA

IlepBoHaya/ibHbIE XMMUYECKHE TOHATHS

[Ipenmet xumuu. Posb XMMUH B )KM3HH YesioBeKa. Tena u BeniecTra. Ou3nyeckre CBOMCTBA BEIIECTB.
ArperaTHoe cocTosiHie BemecTB. [[oHsITHE 0 METOaX MO3HAHUS B XUMHUHU. XUMHSI B CUCTEME HayK. UUCThIe
BemecTBa u cMecu. CriocoObl pa3aesieHus] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHUE 3JIeMEHThl. CHMBOJIBI XUMHUUYECKHUX 3J€MEHTOB. [IpocThie U crnoxHbIe
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHUE.

Xumudeckasi popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH IMMOCTOSTHCTBA COCTaBa
BemiecTB. OTHOCUTEIbHASL aTOMHAsl Macca. OTHOCUTENbHAs MOJIEKYJsipHast Macca. MaccoBast 107151
XUMHUYECKOTO PJIEMEHTA B COCTMHEHUH.

dusnuecKre U XMMUYECKHE BJICHUS. XUMHUYECKasl peakus 1 €€ Npu3HaKku. 3aKOH COXPaHEHUS! MacChl
BEIIeCTB. XUMHUUECKre ypaBHeHus. Kiaccudukanus XuMU4IeCKUX peakuii (COeAMHEHHS, PA3IOKEHHMS,
3aMelleHus, OOMeHa).

XHUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCY10H, ¢ IpaBUjiaMu pabOoThI B JaOOpaTOPUH U
npuéMamMu 00paIeHus ¢ 1ab0opaTOPHBIM 000PYAOBAaHUEM; U3YUCHHUE U ONMCAHUE (PU3NUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIECTB; HaOM0AeHHE (PU3NUeCKUX (TUIaBJICHUE BOCKA, TastHUE JIbJIa, pACTUPAHUE
caxapa B CTYIIKe, KUTIEHHE U KOHJEHCALUs BOJIbI) M XUMUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJIEICTBIE MeJia C KICIIOTO) ABJICHUH, HAOIIOCHUE 1 ONHMCaHKE MPU3HAKOB MPOTEKAHUS
XUMHUYECKHX peakiuii (pa3nokeHne caxapa, B3auMOICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasznoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoieHCTBHE *kele3a ¢ pactBopoM coiu Meau(ll));
M3Yy4YEeHHE CIIOCOOOB pa3esieHus cMeceil (C IOMOIIbIO MarHuTa, pUiIbTpOBaHUE, BhIIAPUBAHUE,
TUCTHIUISIMS, XpoMaTorpadusi), MpoBeeHHEe OYUCTKH MOBAPEHHOM COJH; HAOIIOACHNE U ONMCAaHUE
Pe3yIbTaTOB MPOBEACHHUS OIBITA, HIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl; CO3aHNe MOZeNe
MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmechk razoB. CoctaB Bo3ayxa. Kucimopoa — aneMeHT u poctoe BemecTBo. Haxoxaenue
KHCIIOpO/Ia B TIpHpoie, (U3NYECKre U XUMUIeckue cBoicTBa (peakiuu roperns). Oxcuapl. [I[pumenenue
kucnopoa. CriocoOsl mosydeHus: KUCIopo/a B J1abOpaTOPUH U MPOMBIIITIEHHOCTH. KpyroBopoT kucioposa B
npupoae. O30H — amioTporHas Moau(pUKaLKsI KUCIOPOIa.

TemnoBoit 3 PexT XuMUIecKoi peakiui, TEPMOXUMHUYECKHE YPAaBHEHUS, IK30- U SHI0TEPMHUYECKHEe
peakuuu. TormBo: yroib U MeTaH. 3arpsi3HEHUE BO3/1yXa, yCUICHHE TapHUKOBOTro 3 dexTa, pazpylieHue
030HOBOTO CJIOSI.

Bopopon — snemeHT u npocrtoe BemiecTBo. Haxoxnenue Bogoposa B npupoje, pusnieckue U XUMHYECKHe
CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MoTydeHus. KuciaoTsl u conu.

KonuyecTBo BemecTBa. Moabs. Modsipaast Macca. 3akoH ABoraapo. Momsipabiii 00b€M ra3oB. Pacuétsr mo
XUMUYECKUM YPABHEHHUSM.

dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputenb. PacTBopsl. HacklllieHHbIE 1 HEHACHIILICHHBIE
pactBOpbl. PacTBOpUMOCTH BeleCTB B Bojie.MaccoBas 10Ji1 BELIECTBA B PaCTBOpPE. XMMHUYECKHE CBOMCTBA
BoAbl. OcHOBaHuUA. POk pacTBOPOB B MPUPOJE U B KU3HU YesoBeKa. KpyroBopoT BoAbI B IPUPO/IE.
3arpsi3HEHUE TPUPOAHBIX BOA. OXpaHa M OYMCTKA MIPUPOTHBIX BOJ.

Knaccudukanus neoprannueckux coeaunenuid. Oxcuapl. Kimaccuduxamms okcuos: coneodpasyroliue
(ocHOBHBIE, KUCIOTHBIE, aM(bOTEepHBIC) U HeconeoOpasytomre. HomeHknatypa okcuaoB (MexXIyHApOAHAS U
TpuBHaibHas). Ouznueckue U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue okcuoB.

OcHoBanus. Knaccudukanus ocHOBaHUI: MENOUN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHkaTypa
OCHOBaHUH (MeXAyHapoHas 1 TpuBUasibHas). Ousnueckre 1 XMMUYECKHUE CBOMCTBA OCHOBAHU.



[Tonydyenne ocHOBaHMIA.

Kucnotsl. Knaccudukanus kucinotr. Homenkiatypa KuciaoT (MeKIyHapoJHasi U TPUBUAIbHAS).
®u3nYeCcKre U XMMUYECKHE CBOMCTBA KUCIOT. P aktuBHOCcTH MeTasuioB H. H. bekerosa. [lonyuyenue
KHCJIOT.

Conu. Homenkmarypa comneit (MexayHapoiHast U TpuBHaIbHAs ). U3NYECKHE U XMMHUYECKHUE CBONCTBA
coneit. [lonmyuenue comnei.

['eneTnyeckas CBA3b MEXAY KJIacCaMH HEOPTraHMUECKUX COSTUHEHHM.

XUMHUYECKUH KCIIEPUMEHT: KaUeCTBEHHOE OIPEIeTICHUE COIepKaHMsI KUCIOPO/ia B BO3yX€; MOTyUEHHE,
coOupaHue, paclo3HaBaHUE U U3yUeHHE CBOMCTB KUCIOPO/1a; HAOI0IeHNE B3aUMOACHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS U MPEKpaIIeHUs ropeHus (1oxkapa); 03HaKOMIJICHHE ¢ 00pa3amMu
OKCH/JIOB U OITMCaHHME UX CBOWCTB; MOIydeHUE, COOMpaHue, paclio3HaBaHNE U U3yYEHHE CBOMCTB BOJIOPOJIA
(ropenmue); B3anmoelictere Boopoa ¢ okcuaom Meau(ll) (Bo3aMoXHO HCTIOTB30BaHUE BUIEOMATEPHAIIOB);
HalOo1eHrne 00pa3oB BEIIECTB KOJIMYECTBOM | MOJIb; HcceJ0BaHUE OCOOCHHOCTEH pacTBOPEHHS BEIIECTB
C pa3IMYHON PACTBOPUMOCTHIO; IPUTOTOBICHHE PACTBOPOB C OMPEAeIEHHON MacCOBOM Jomei
pPacTBOPEHHOTO BEIIECTBA; B3aUMOACHCTBHE BOJIBI C METAJUIAMU (HATPUEM U KaJIbIIEM) (BO3MOMXKHO
HCII0JIb30BaHNE BUAEOMATEPHUAIIOB); OIPEEICHUE PACTBOPOB KUCIIOT U ILIEJI0YEH C MOMOLIbI0 UHAUKATOPOB;
uccie0BaHNe 00pa3lioB HEOPraHMUECKUX BEILECTB Pa3InYHbIX KJIaCCOB; HAOII0OICHHE N3MEHEHUS! OKPACKU
MHIMKATOPOB B pacCTBOpax KHUCIOT U IIeNoueit; u3yuenue Bzaumozeiictsus okcuna meau(ll) c pactsopom
CEPHOM KUCIIOTHI, KUCJIOT C METaJUIAMHU, PEaKINi HeUTpalu3aluy; Moy4YeHne HePaCTBOPUMBIX OCHOBaHHIA,
BBITECHEHHE OJIHOTO METaJlIa IPYTUM U3 PaCTBOPA COJIH; PEIICHUE SKCIIEPUMEHTAIBHBIX 337124 10

TeMe«BakHelme Ki1acchl HEOPraHUYECKUX COCTUHEHHIN.

Ilepuoguyecknii 3axoH u [lepuognyeckas cucrema xumudeckunx 3jiemenToB JI. U. Menpaeneesa.
CTpOCHI/Ie aTOMOB. XI/IMH‘leCKaH CBA3b. OKI/[C.HI/[Te.HbHO-BOCCTaHOBI/lTeJII)HI)Ie pealcuml

HepBBIC IIOIIBITKHU KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX 3JICMCHTOB. HOHSITI/IG (0] rpynnax CXOOHBIX DJICMCHTOB
(1IesI0UHBIC U IIEIOYHO3EMEIIbHBIE METAILIbI, FAJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yroT
aM(pOTepHbIE OKCUIBI U TUAPOKCHUJIBL.

Ilepunonnueckuii 3akoH. Ilepuonnueckas cuctema XuMudeckux ieMeHToB [[. 1. Menneneesa.
Kopotkonepuoanas u jnuaHonepuoasas ¢popmsl [leproandeckoil cuCTEMbl XMMHUUECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Ileproasl u rpynmsl. @U3n4ecKkuil CMBICI IOPSAAKOBOIO HOMEpa, HOMEPOB IIEPUOIA U
IPYMIIbI 3JIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sep. M3oTombl. DiaekTponbl. CTpoeHHE JIEKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumMHuueckux 31eMeHToB Ilepuonnyeckoii cucremsl 1. . MenaeneeBa. XapakTepucTuka
XUMHUYECKOI0 3JIEMEHTA 10 ero nojoxenuro B llepuonudeckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paruyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB M0 IpyIiaM u nepuogaM. 3Hauenue [lepronnueckoro 3akona u llepuoanueckoi
CHUCTEMBI XUMHUYECKHUX JIEMEHTOB I pa3BUTHs HaAyKU U NpakTuku. [1. 1. MenneneeB — y4€Hbli U
rpaKaaHUH.

Xumnueckas cBsi3b. KoBasieHTHas (MOJIsipHAst U HETIOJSIpHAsl) CBSI3b. DJIEKTPOOTPUILIATEIBHOCTh
XUMHUYECKHX 3J1IeMeHTOB. VloHHas CBS3b.

Crenenp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. IIponieccs! okucienus u
BoccTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI 3KCIIEPUMEHT: U3yuyeHUE 00pa310B BEIIECTB METAJIJIOB U HEMETAJIJIOB; B3aUMOJIEHCTBHE
TUPOKCHUIA IMHKA C PACTBOPAMHU KHUCJIOT U IIEJI0YeH; IPOBEACHUE ONBITOB, UJUTFOCTPUPYIOLINX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUil (TOpeHUE, peakliuu pPas3iokKeHUsl, COEIUHEHU).

MexnpeaMeTHble CBSI3H
Peanuzanust MeXIIpeAMETHBIX CBSA3EH MPU U3yYECHUH XUMHUH B 8 KJIaCCE OCYILIECTBIISIETCS Yepes3



HUCITIOJIB30BaHUE KaK 06H_II/IX CCTCCTBCHHO-HAaYYHBIX HOHHTI/IP'I, TaK 1 HOHHTHﬁ, ABJIAOIUXCA CUCTEMHBIMU 1714
OTACJIBHBIX IIPEAMETOB €CTCCTBEHHO-HAYUYHOI'O ITUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TIOHSATHS: HAYYHBIN (DaKT, THIIOTE3a, TCOPHS, 3aKOH, aHAJIU3, CUHTE3,

KJIaccu(pUKAIHS, TEPUOANIHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJCITUPOBAHNUE, U3MEPEHHE, MOJICITb,
SIBJICHUE.

®u3mnka: MaTepus, aTOM, SJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, paIMOAKTUBHOCT,
MOJICKYJIa, AJICKTPUICCKUN 3apsl, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, T'a3,
(bu3mvecKre BeINYUHBI, €UHUIIBI U3MEPEHHs, KOCMOC, TUTAaHETHI, 3BE37161, COTTHIIE.

buonorwus: porocunres, neixanue, ouocdepa.

I'eorpacdus: atmocdepa, rugpocdepa, MUHepasbl, TOPHbIE TOPObI, OJIE3HbIE HCKOMAEMbIE, TOILIUBO,
BOJIHBIE PECYPCHI.



INNIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

N3yueHne xMMuu B 8 Kj1acce HaNpaBJIeHO Ha JOCTH)KEHUE 00YyUYaIOIIMMUCS JINYHOCTHBIX, METAIIPEIMETHBIX
Y TIPEIMETHBIX PEe3yIbTaTOB OCBOCHUS Y4€OHOTO IpeaAMETa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIBTaThl OCBOCHHUS IIPOrPaMMbI OCHOBHOTO O0IIETO 00pa30BaHMUs JOCTUTAIOTCS B XOIE
00ydYeHHUs] XMMHUH B €IMHCTBE Y4eOHOM M BOCIIUTATENBHOI AesTenbHocTH OpraHn3aiuy B COOTBETCTBUH C
TpaAUIIMOHHBIMHA pOCCHfICKPIMI/I CONNOKYJIBTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMMU, ITPUHATHIMUA
B 00IIECTBE MPAaBUJIAMH 1 HOPMaMH MOBE/ICHHS M CIIOCOOCTBYIOT IPOIleccaM CaMOIIO3HAHUS, CAMOPa3BUTHS
U COIMANTN3AIIUHN 00YUYaIOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OTPaXaoT CHOPMHUPOBAHHOCTH, B TOM UHCIIE B YACTH:

IMaTpuoTHYeCKOro BOCIUTAHUSA

1) HEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY M HAYYHOMY HACJIEAHIO,
MOHUMAaHUS 3HAYCHHS] XMMHUYECKOW HayKH B KU3HU COBPEMEHHOTO OOIIECTBA, CTIOCOOHOCTH BJIAJIETh
JIOCTOBEPHON MHPOPMAIUEH O IEPEOBBIX JOCTIKEHUSIX U OTKPHITHIX MUPOBOI M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPONCTBE MHpa U O0IIECTBA;

I'pa:xknanckoro BocnuTaHus

2) NpeaACTaBJICHUA O COIHMAIIBHBIX HOpMaxX 1 IpaBrJIaX MCKINIYHOCTHBIX OTHOILIICHUU B KOJIJICKTHUBCEC,
KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, YI€OHO-HUCCIIEA0BATEIIBCKOM, TBOPUYECKOM 1
JIPYTHUX BUAAX ACSITEIbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM EATEIHLHOCTH MPHU BBIOJIHEHUN
y‘I€6HLIX, IMMO3HABATCJIbHBIX 3a4a4, BBINIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3AaHNN yqe6me IMPOCKTOB,
CTPEMIJICHUA K B3aUMOIIOHUMAaHHWIO U B3aMMOIIOMOIIHU B ITPOLECCE STOH yqe6H0171 JACATCIIBHOCTH, TOTOBHOCTHU
OLICHUBAThH CBOE MOBEJEHUE U NOCTYIIKH CBOUX TOBApHILEH C MMO3UIIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCJIEICTBUM MMOCTYIIKOB;

LleHHOCTH HAYYHOTO MO3HAHUA

3) MUPOBO33pEHYECKUX MPEICTABICHHM O BEIIECTBE U XUMUYECKOM PEaKkIliu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO pPa3BUTHsI HAYKU U COCTABJISIOLUIMX OCHOBY JUIsl IOHUMaHUS CYIIHOCTH Hay4HOMH
KapTUHBI MUPA; IPEACTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPObI, B3AUMOCBSI3IX
YeJI0BeKa C IPUPOJTHON CPelio, O pOJIM XUMHUHU B MO3HAHUM 3THUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTENbHBIX MOTHBOB, HAIIPABJIEHHBIX HA MOJTYY€HHE HOBBIX 3HAHUI 110 XUMHUU, HEOOXOUMBIX JIJIS
00BSICHEHUS HA0II0JaeMbIX TIPOIIECCOB U SIBICHUM;

5) nmo3HaBaTenbHOM, NHOOPMAIIMOHHON M YUTATEIBCKOM KYJIbTYPhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOM paboThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATypPOl, JOCTYITHBIMU TEXHUUECKUMHU
cpelncTBaMu MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K 00y4EeHHUIO U MO3HAHMIO, JTF0003HATEIbHOCTH, FTOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHuIO, MPOSKTHON M UCCIIE0BATENILCKOM eI TETBHOCTH, K OCO3HAHHOMY BBIOODY

HaIPaBJIIEHHOCTH U YPOBHSI 00y4YeHUsI B lajbHEHILIEM;

@opMuUpOBaHHSA KYJIBTYPHI 310POBbS

7) OCO3HAaHUA OHCHHOCTHU XU3HU, OTBECTCTBCHHOI'O OTHOLICHUS K CBOCMY 310POBbIO, YCTAHOBKH Ha
3I0POBBIN 00pa3 KU3HHU, OCO3HAHHMS TIOCJIEICTBUIA M HEMPHUSTHUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUS
QJIKOTOJIsI, HAPKOTHKOB, KyPeHHsI), HEOOXOAMMOCTH COOIIOICHHS TPAaBUII O€30MTaCHOCTH MPH 00paIeHHH C
XMMHUYECKIMH BEIECTBAMH B OBITY M PEabHON KU3HH;

TpynoBoro BocnuTanus
8) uHTEepeca K MPaKTUYECKOMY U3YUEHHUI0 MpodeccHii U Tpya pa3IuyHOro pojia, yBaKEHUE K TPYLY U



pe3yibTaTaM TPYAOBOU JIEATEbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUHN 10 XUMUH,
OCO3HAHHOTO BBIOOpA MHAMBUIYAILHOW TPACKTOPUHU MPOAOKEHUs 00pa30BaHus C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEITHOM
npodeccHOHANBHON IeATETPHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHUI; TOTOBHOCTH a/1alITUPOBATHLCS B
npodeccuoHanbHOM cpere;

IKOJI0TrN4eCKOro BOCIIUTAHUSA

9) AKOJOTHYECKH 11€71eCO00pa3HOr0 OTHOILICHUS K PUPOJIC KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €&
CYILIECTBOBAHMSI, TOHUMAHUS LIEHHOCTH 3/I0pOBOT0 U 6€3011acHOr0 00pa3a KHU3HU, OTBETCTBEHHOI'O
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 3/I0POBbIO, OCO3HAHHSI IEHHOCTH COOIIOIEHUS
paBuiI 0€30MaCHOTO MOBEICHHS MTPHU PA0OTE C BEIIECTBAMH, a TAKXKE B CUTYAIUsIX, YTPOXKAIOMINX 3/I0POBBIO
W SKU3HM JTIOJICH;

10) ciocoOHOCTH MPUMEHSITh 3HAHHUSL, [TOJTy4YaeMble MIPH U3YYCHUH XUMUH, JJIsl pEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpY>Karolle NpUPOJHON CPEOH, TOBBIIEHUS YPOBHS dKOJIOTMYECKON KYJIbTYpPbl, OCOZHAHUS
r100aTbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTeil UX PELICHUs! MOCPEICTBOM METOIOB XuMum; 11)
3KOJIOTUYECKOT'0 MBILIUICHHS], YMEHUS PYKOBOJICTBOBATHCSI UM B MTO3HABATENbHOW, KOMMYHUKATUBHOM U

COLIMAJIbHON ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATbHI

B cocraBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIACISAIOT 3HAUUMBIE 1151 POPMUPOBAHUSI MUPOBO33PEHHUS
oOlIeHayYHbIE TIOHATHUS (3aKOH, TEOPHSI, IPUHIIUII, TUIIOTE3a, PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT | JIp.),
KOTOpPBIE UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEeIMETaxX U MO3BOJIAIOT HA OCHOBE 3HAHUH U3
9THUX NMPEeAMETOB (HOPMUPOBATH MIPEACTABICHHUE O LEJIOCTHON HAyYHOH KapTHHE MUpPa, U YHUBEpCAJIbHbIE
yueOHbIe AeiicTBUsI (IT0O3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIC), KOTOpbIE 00ECIIEUNBAIOT
(hopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITETIbHOMY TNIAHUPOBAHMIO U OCYILIECTBICHUIO YUeOHOMH
NeSITEIbHOCTH.

MeTaHpeI{MeTHHC PE3YJIbTAaTbl OCBOCHU OGp&SOBaTCHBHOﬁ IMporpamMmsal 1O XUMHUH OTPAKAKOT OBJIAACHUC
YHUBCPCAJIbHBIMHU ITO3HABATCIIbHBIMU ILGfICTBPIS[MI/I, B TOM YHCJIC:

ba3oBbIMHU JIOTHYECKUMH A€l CTBHAMH

1) yMeHreM uCnob30BaTh NPUEMBI IOTUYECKOTO MBIIIEHUS IPU OCBOCHUHU 3HAHUI: paCKpbIBaTh CMBICI
XUMHUYECKHUX TOHATUH (BBIIENATH X XapaKTepHbIE MPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C IPYTUMU
MOHATHUSIMU ), UCTIOJIb30BATh MOHATHUS AJIs1 O0ObSACHEHHS OT/IENbHBIX (PAKTOB U SIBIICHUIA; BBIOMPATh OCHOBAHUS
Y KPUTEPUU JIJIS KITaCCU(PHUKAIIMKA XUMUYECKHUX BEIIECTB U XUMHUECKUX PEAKIUN; YyCTaHABIUBATh NPUUHHHO-
CJICZICTBEHHBIE CBSI3U MEKIY 00bEKTaMHU M3YUYEHUS; CTPOUTH JIOTUUECKUE PACCYXKIEeHUs (MHAYKTHBHBIC,
JENYKTUBHBIE, 110 aHAJIOTUH); J€JIaTh BEIBOJIBI M 3aKJIIOYCHHUS,

2) yMeHHEM IIPUMEHSATh B IIPOLECCE O3HAHUS MOHATHS (IPEAMETHBIE U METAIPEAMETHBIE),
CHUMBOJIMUYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMHHU, TPEOOPA30BbIBATh IIUPOKO MPUMEHSEMBIE B
XMMHUU MOJIENIbHBIE TPEICTABICHUS — XUMHUUYECKUH 3HAaK (CUMBOJI JIEMEHTA), XUMHYecKas popmyia u
ypaBHEHUE XUMHUYECKOM peakliiy — IpU PELIeHNU y4eOHO-I103HaBaTEIbHBIX 3a1a4; C YYETOM ITHX
MOJIENIBHBIX IPEICTABICHUN BBIABIITh M XapaKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKY U3y4aeMbIX
00BEKTOB— XUMHUUYECKUX BELIECTB U XUMHUECKUX PEAKLIMI; BBIABIATH OOLIME 3aKOHOMEPHOCTH, IIPUUYUHHO-
CJICAICTBEHHBIE CBSI3U U IIPOTUBOPEYUS B U3yYaEMBIX IIPOLIECCAX U ABJICHUAX; IIpeUlaraTb KPUTEPUU IS
BBISIBIICHUS 9TUX 3aKOHOMEPHOCTEN U MPOTHBOPEUHIL; CAMOCTOSITETILHO BBIOMPATh CLIOCO0 pelieHus yaeOHon
3aJa4u (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEUICHHUs, BRIOMpATh HanbOoIIee MOAXO AN ¢ Y4ETOM

CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB);

Bba30BbLIMH HCCI€10BATEILCKHMH JeHCTBHSIMHA



3) YMCHHUEM UCIIOJIB30BATh MOCTABJICHHBLIC BOIMIPOCHI B KAYECCTBC MHCTPYMCHTA IMO3HAHUS, @ TAKIKC B
Ka4eCTBE OCHOBBI JUIsl ()OPMUPOBAHUS TUIIOTE3HI IO TIPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CY)KACHUIA;

4) mproOpeTeHue OMbITa MO MJIAHUPOBAHUIO, OPIraHU3AIMH U TPOBEJCHUIO YYEHUUECKHX IKCIIEPUMEHTOB:
yMEeHHUe Ha0JII01aTh 3a XOJ0M MPOLIecca, CAMOCTOSATENIEHO TPOTHO3UPOBATh €ro pe3ynbTart, OpMYINpPOBATh
O606HIGHI/ISI M BBIBOJIBI ITO pE3YyJIbTaTaM HpOBe}IéHHOFO OIlbITa, UCCIICAOBAHMs, COCTABJISTH OTYET O
npojenaHHoi padoTe;

Padoroii ¢ undopmanuei

5) yMeHueM BbIOUpaTh, aHATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIIUIO PA3THUHBIX BUAOB U (HOpM
MIPeICTaBICHUSI, TOJIy9aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS TUTEPATypa XUMUIECKOTO
COJIeprKaHus, CIIpaBOYHbIE TOCOOUS, pecypchl IHTepHeTa); KpUTUYECKH OLIEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

6) yMEHHEM MPUMEHATDH Pa3IMYHbIe METO/IbI U 3aPOCHI PU OUCKe U 0TOOpe nH(pOpMaLUU 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX VISl BBITTOJIHEHHUSI yI4EOHBIX U TTO3HABATEJIbHBIX 33/1a4 OIpe-
JENEHHOTO THIA; MPUOOPETEHUE OMBITa B 00JIACTH MCIIOJIB30BAHMS HHPOPMAITHOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O UCTIOJIB30BAHMSI PA3JIMUYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (POpMY Ipe/icTaBiIeHHsI HH(POPMAIK U WILTIOCTPUPOBATD
pelaeMble 3a/1a4i HECTIOKHBIMU CXeMaMH, JuarpaMmmamu, IpyruMu popmamu rpauku U ux
KOMOHUHALIMSIMH,

7) yMEHHEM UCIIOIB30BaTh M aHAJIU3UPOBAThH B IIpOLECCE YUEOHOM 1 UCCIIEI0BATENILCKOM 1E€ATEIbHOCTU
MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJIbCKOT0 X0341iCTBA U TPAHCIIOPTAa HAa COCTOSTHUE
OKpY>Karolleil IpUpOIHON CPEeIbl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /ICTBHAAMH

8) yMeHHeM 3aaBaTh BOIPOCHI (B XOJI€ IMAJIOTA U/HIIU TUCKYCCUH) TIO CYLIECTBY 00CYKIaeMOi TeMBI,
(hopmynupoBaTh CBOM MPEITIOKEHHUSI OTHOCUTEHHO BBITTOJIHCHUS TIPEIJIOKCHHON 3a/1auu;

9) mpuoOpeTeHNe ONbITa NPE3CHTAIIMN PE3yIbTATOB BHIIOIHEHHUSI XHMUYECKOTO KCIIEPUMEHTA
(J1abopaTopHOTO OMBITA, TAOOPATOPHOU PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BEIIECTB, YUSOHOTO MIPOCKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMHU MTO3HABATEIBHON U UCCIIEI0BATEIbCKON
TSI TENbHOCTH P PEIICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U COTIACOBAHUS
no3uiuit (00CykIeHus, 00MEeH MHEHHUSIMH, «MO3TOBBIC IITYPMBI», KOOPUHAIIHSI COBMECTHBIX JICHCTBHIA,
OTIpeIeIeHNe KPUTEPUEB 10 OIIEHKE KauecTBa BHITOIHEHHOH paboThI | 1p.);

YHuBepcaabHBIMHU peryJassTHBHBIMH 1CHCTBUSAMHU

11) ymMeHuEM caMOCTOSITETILHO OMPEEIIATh LEIH AesITeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATH U NMPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO AESTEIBHOCTD, BRIOMpPATh Hanbosee
3¢ deKTUBHBIE CTIOCOOBI PEIICHUs YUeOHBIX U MIO3HABATENbHBIX 3a/1a4, CAMOCTOSATENIBHO COCTABIISTh WIN
KOPPEKTUPOBATh IPEIIOKEHHBIN aITOPUTM JIEUCTBUH IIPH BBIITOJIHEHUU 3aJaHUN C YYETOM I1OTy4EHUs
HOBBIX 3HAaHUH 00 N3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIMAX; OLEHUBATH COOTBETCTBHE MOIYYCHHOTO
pe3yJbTaTa 3asBICHHOU LENH;

12) yMeHueM UCIIONIB30BaTh U AaHATU3UPOBATh KOHTEKCTHI, IIpeAJIaraeMble B YCIIOBUH 3a/laHUM.

INPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe npeaMeTHBIX pe3yNIbTaTOB 10 OCBOCHHUIO 0053aTEIILHOTO COIEPKAHHs, YCTAHOBIIEHHOTO JaHHOM
MPUMEPHON pabodeil mporpaMMoi, BBIJEISIOT: OCBOCHHBIC 00YUYaIONIMMUCS HAYYIHbBIC 3HAHUS, YMCHHUS U
CrocoObI ICUCTBUH, cieITUpUIECKHE IS PEIMETHON 00J1aCcTH «XHUMHUS», BUIBI ACATEIHHOCTH 10
MIOJIYYEHHUIO HOBOT'O 3HAHMSI, €T0 WHTEPIIPETAIINH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U
HOBBIX CUTYyaIUsIX.



[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y 00YUAIOIIMXCS CIEIYIOIIMX YMEHUM:

1) packpvisams cmbici OCHOBHBIX XUMUYECKUX TIOHSITHI: aTOM, MOJICKYJIa, XAMAYECKUIN 3JIEMEHT, MPOCTOE
BEILECTBO, CII0KHOE BEIIECTBO, CMECH (OTHOPO/IHAS U HEOJHOPO/IHAs ), BAJICHTHOCTh, OTHOCUTEIIbHAS
aTOMHAas U MOJIEKYJISIpHasl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0JIs
XUMHUYECKOT'0 JIEMEHTA B COEMHEHUH, MOJIIPHBIA 00BEM, OKCH/I, KUCIIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHUIATEILHOCTD, CTETICHb OKUCIICHHS, XUMHUECKas peakius, Kiaccupukaius peakiuii: peakuu
COEJIMHEHUS, PEaKIMM Pa3I0KeHHs, PEaKLMU 3aMEILCHHs, PeaKLIMd 0OMEHa, 9K30- M SHI0TEPMHUUECKUE
peakuu; TermnoBoii 3¢ (HeKT peakuuu; SAPo aToMa, SIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTaIb, PAJANYC
aToMa, XMMHUYECKas CBA3b, NOJISIPHAs ¥ HETIOJIIpHAsl KOBAJIEHTHAs CBSI3b, IOHHAS CBS3b, HOH, KATUOH, AHUOH,
pacTBOp, MaccoBas J10JIs BEIIECTBA (IPOLEHTHAs KOHLIEHTPAllKs) B PaCTBOPE;

2) unmoCmpuposams B3auMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITHH (CM. 1. 1) ¥ IPUMEHSTH 3TH TOHITHUS
IIPY OIMCAHUM BELLECTB U UX MPEBPAIICHUN;

3) ucnoavzosams XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHHS (DOPMYJT BELICCTB M YPABHEHUH XUMHUUECKUX
pEaKIIHNiA;

4) onpedensimb BaJIGHTHOCTh ATOMOB SJIEMEHTOB B OMHAPHBIX COSIMHECHUSX; CTENICHb OKUCIICHHS
3JIEMEHTOB B OMHAPHBIX COSAMHEHUAX; IPUHAIEKHOCTh BELIECTB K ONpeIeIEHHOMY KJIacCy COETUHEHUH 110
(bopmynaM; BU XUMHUYECKON CBSA3U (KOBAJCHTHAs M MOHHAS) B HEOPTaHUYECKUX COCTUHECHUSAX;

5) packpwisams cmwica Tlepuoamueckoro 3akona Jl. 1. MenneneeBa: JeMOHCTPUPOBATh IOHUMAHNE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX NoJIo)keHUs B [leproanueckon
CUCTEME; 3aKOHOB COXPaHEHMSI MAaCChl BELLIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHUS,
3aKOHa ABOTaJIpo; OMKUCHIBATh U XapaKTepu30BaTh TabanuHyto ¢popmy Ilepuonndeckoil cucteMsl
XMMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATUS «TJ1aBHas noArpymnna (A-rpymnmna)» u «mnobouyHas noarpymnmna (b-
TpyMIma)», Majble U OONbIINE MePUO/Ibl; COOTHOCUTH 0003HAUCHHSI, KOTOPBIE UMEIOTCS B TaOJIHIIE
«Ilepuoanueckas cucrema XuMuueckux snemeHToB . . MenaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB M 3apsij AApa, 00IIee YHCIIO IIEKTPOHOB U
pacupeielieHue UX 10 3JIEKTPOHHBIM CII0SIM);

6) kraccuguyuposamv XMMHUYECKHUE JICMEHTHI; HEOPTaHUYECKUE BEIIECTBA; XUMUUECKHE Peakiuu (110
YHCITy ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIUH BEIIECTB, 10 TEIIIOBOMY 3 deKTy);

7) xapaxmepuszosams (onucvleams) 0OIME XUMHUYCCKUE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIaCCOB,
MOATBEPK/1ast ONMCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX YPABHEHHMI COOTBETCTBYIOIINX XUMUUECKUX PEAKIU;

8) mpoenoszuposams CBOWCTBA BEIIECTB B 3aBUCMOCTH OT UX KQUE€CTBEHHOT'O COCTaBa; BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUI B pa3IMYHbIX YCIOBHSIX;

9) ebluUCIAMbG OTHOCUTEIBHYIO MOJICKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIO
XMUMHYECKOT0 3JIEMEHTA 10 (OpMYJie COSAMHEHUS; MaCCOBYIO JIOJIIO BEUIECTBA B PACTBOPE; IPOBOIUTH
pacu€Thl 10 YPaBHEHUIO XUMHUYECKON PEAKIIUY;

10) npumernsims OCHOBHBIE OTIEPALIMN MBICIUTEIIBLHOM JICSITEIHOCTH — aHAJIN3 U CUHTE3, CPABHEHHE,
0000111eHre, CHCTEMATU3aUIO, KIacCU(PUKALIHIO, BbISIBICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3eH — AJIs
M3y4YEHUs CBOWCTB BEIIECTB M XUMUYECKUX PEAKIINI; €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
Ha0II0IeHNe, U3MEPEHKE, MOJICIIUPOBAHHE, IKCIIEPUMEHT (peaibHbIN 1 MBICIICHHBIH );

11) credosams mpaBUIaM MOTb30BAHUS XUMHUYECKOH MOCYI0 M JTaOOPATOPHBIM 000PYIOBAHUEM, & TAKKE
IpaBuUIaM oOpalleHus ¢ BEIECTBAMH B COOTBETCTBHM C HHCTPYKLUSAMH I10 BBIIOJIHEHUIO J1a00paTOPHBIX
XUMHYECKHX OIBITOB MO MOJIYICHUIO U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOa M KHCIOPOIa),
IIPUTOTOBJICHUIO PACTBOPOB C OIIPEAEIIEHHON MacCOBOM 10JI€M paCTBOPEHHOIO BELIECTBA; IIJIAHUPOBATh U
MIPOBOAUTH XMMHUECKHE SKCTIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB ILIEJI0UYEH U KHCIOT C TOMOUIbIO
WHAMKATOPOB (JakMyc, heHondranenH, METUIOPaHX U Jp.).



TEMATHYECKOE IINTAHUPOBAHHE

Ne | HanmeHoBaHMe pa3/iesioB U TeM KosinuecTBo 4acoB Hata Bujbl aesiTeIbHOCTH Bunbi, DJIeKTPOHHbIE
n/m | IporpaMmsl H3yYeHHu s hopmbI (uudpossie)
BCEIr0 | KOHTPOJIbHBIE | MPAKTHYECKHE KOHTPOJISI oGpasoBaTeabHbIe
paboTel paboThl pecypent
Paszzen 1. [lepBoHayaJbHbIe XHMHYECKHE MOHATHS
1.1. | Xumus — BaxHasi o6sactb 5 0 2 PasnuyaTh yKuCTBIC BEIIECTBA U CMECH; OJJTHOPOJHBIE H HEOJHOPOIHBIE CMECH; VeTHbIH
€CTeCTBO3HAHUS H NPAKTHYECKOH 0mpoc;
AesITeILHOCTH YesI0BeKa
1.2. | BemecTBa 15 1 1 IIpuMeHSTh eCTECTBEHHO-HAYYHbIE METO/IBI TO3HAHUS (B TOM YHCIIE HAOMIOICHHE, ;
U XHMHYeCKHe PeaKIHu MOJICTTUPOBAHHUE, SKCIIEPUMEHT) U OCHOBHBIE OTIEPAL[U MBICIUTENIBHOM ACATEIBHOCTH Yernbiii
(cpaBHEHHe, KIacCH(HUKALN) [T H3yUCHHS BELIECTB U XUMHYECKHUX PEaKIUi; 0Ipoc;
PackpbIBaTh CMBICIT H3yYaeMBbIX MOHATHII M 3aKOHOB U IPUMEHSTH OTU IOHATHS TIPU [TucsmeHHBIH
OIHCAHUHU CBOMCTB BEIIECTB H UX NPEBPAIIECHUIH; KOHTPOJIb;
PaznnuaTh u3HUCCKHE M XUMUIECKUE SIBICHUS, O0BACHATD UX CYIIHOCTD C TOUKH 3PEHHS KonTtponbhas
aTOMHO-MOJIEKYJIIPHOTO YUCHHUS, pabota;
OnpeenaTh NPU3HAKK XUMHYECKHX PEAKIMH, YCIOBHS UX NPOTEKAHHS;
OOBSCHIATH CYIHOCTh (PU3MIECKUX U XUMHUECKHX SBICHUH ¢ TOUKH 3PCHHS ATOMHO -
MOJIEKYJISAPHOTO YUCHHS;
KrnaccudunupoBaTs XUMHYECKHE PEAKIHH (IO YHCIY U COCTaBY PEarHpyOIINX U
00pa3yIoNHUXCs BELIECTB);
CocTaBiaTb GopMyIIbl GUHAPHBIX BEIECTB 110 BAJICHTHOCTH U OIPEEATh BATEHTHOCTH IO
(opmyam BelecTs;
PaccTaBIaTh KO3 QUIMCHTE! B YPaBHEHHAX XMMUIESCKHX PEaKIHii;
CrneoBaTh mpaBHIaM MOIb30BAHMS XHMHIECKON MOCY0H U 1a00paTOPHBIM
000pynoBaHKEM, a TAKKe IPaBUIaM 0OpaIeHUs C BEIIECTBAMH B COOTBETCTBUH €
HHCTPYKIHSAMH I10 BBIIIOIHEHHIO 1a00PaTOPHBIX XUMUUECKUX OIBITOB;
Vcnonp30BaTh NIpH BBINOTHEHHH YUeOHBIX 3a/JaHUIl H B IPOLIECCE HCCIIeJ0BATEBCKOM
IeSTENLHOCTH HAYYHO-TIOMYNISPHYIO JINTEPATYPy XHMHUECKOTO COACPIKaHNUs, CIIPaBOYHBIC
MaTepHalbl, pecypcsl MHTepHETa;
BricTpanBaTh pa3BEPHYTHIC NUCHMEHHBIE H YCTHBIC OTBETHI C OIIOPO Ha HH(YOPMALHUIO U3
yueOHHKa H CIIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO UCIIONIb30BATh H3YYEHHBIH HOHATHITHbIIT
anmnapar Kvoca XMMUH:
Hroro no pazneny 20

Paznen 2. BaxHeiimue npecTaBuTeIH HEOPrAaHMYECKUX BelllecTB




2.1. | Bo3nyx. Kucaopona. [lousitie 06 okcuaax PackpbIBaTh CMBICT H3y4aeMbIX HOHATHH 1 IPUMEHATH ATU MOHATHUS IPH OMUCAHUU CBONCTB | YCTHBIH
BEILECTB U UX NPEBPaLIEHHI; 0mpoc;
XapakTepn30BaTh (OMUCHIBATE) COCTAB BO3/1yXa, PU3HUECKHE U XUMHYECKUE CBOHCTBA [TucbMeHHbIH
KHCIIOPOJia, CIIOCOOBI €T0 MOTydYeHHs, IPUMEHEHHE U 3HAUCHHE B IPUPOJIE U JKU3HH YENOBeKa;| KOHTPOJIb;
CpaBHUBATbh PeaKIHU TOPEHHS H MeVICHHOTO OKHCIICHNUS; KonTponpHas
Cobupatb npuOOpHI IS MONYUYSHUs. KUCI0POa (BHITECHEHUEM BOIBI U BO3yXa); paboTa;
Pacro3HaBaTh ONBITHBIM Iy TEM KHCIOPO; 3auer;
Hcnonp30BaTh XUMUYECKYIO CHMBOJIMKY JUIS COCTAaBICHHS (POPMYJI BEIECTB, [pakruyeckas
MOJIEKYJISPHBIX yPaBHEHUH XMMHUECKUX PEAKLHUH C y4yacTUEM KUCIOPOJa; pabora;
OOBACHATH CYIIHOCTB YKOJOTHYECKHX NPOOIIEeM, CBS3aHHBIX C 3arpsI3HEHHEM BO3/1YXa; Tecruposanue;
CnenoBath npaBmiaM 0e30mnacHoi paboThl B 1aOOPaTOPHHU MPH MCIIOTIb30BAHUI
XHMHYECKOH MOCY bl M 000py10BaHHs, a TAKXKE PAaBUIIaM 00paIleHUs C TOPIOYHMH
BEIECTBAMH B OBITY;

[InaHMpoBaTh U OCYIIECTBIATH HA NPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI, IPOBOAUTH
HaOMII0IeHNS, 1eTaTh BBIBOJBI 110 Pe3yIbTaTaM dKCIIEPUMEHTA;

VYyacTBOBaTh B COBMECTHOU padoTe B rpyme;

Hcnonp30BaTh NpH BBINOIHEHHH YYeOHBIX 3a/1aHUIl M B TIPOILIECCE HCCIIE10BATENbCKOM
JIeATEIBHOCTH HAaYYHO-MOIYJIAPHYIO JINTEPATYPY XUMUUYECKOTO COJEPKAHUS, CIIPABOUHbIE
Matepualsl, pecypcel HTEpHETa;

BricTpanBaTh pa3BEPHYTHIC NUCHMEHHBIE H YCTHEIC OTBETHI C ONOPOi Ha HH(OPMAIHIO U3
y4eOHHKa H CIPaBOYHBIX MAaTEPUANOB, TPAMOTHO UCIIOJIb30BATh U3yUEHHbIN IOHATHHHBII
anmapar Kypca XMMUH;

2.2. | Bogopon. PackpbIBaTh CMBIC] H3yUaeMBIX IOHATHH M IPHUMEHATh 3TH HOHATHS IPU OIMMCAHUHU CBOICTB | ;

ITonsiTHE 0 KHCJIOTAX H COJISAX BEIIECTB U UX MPEBpPALCHUH; YerHbiii
XapakTepu30BaTh (OMUCHIBATH) (PU3HUECKHE U XUMUYECKUE CBOHCTBA BOOPO/IA, CIOCOOBI €ro | 0mpoc;
MOJIy4EeHUs], IPUMEHEHHE; ITucsmeHHbIi
Cobupats IpubOp s OTYICHHS BOLOPOJA; KOHTpOJIb;
Hcnons30BaTh XUMUYECKYIO CHMBOJUKY JUISL COCTaBICHHS ()OPMYII BEIECTB, KontponbsHas
MOJIEKYISIPHBIX YPaBHEHHI XHMUYECKUX PEaKIUH C yIaCTHEM BOJOPOJA; paboTa;
CnenoBath npaBuiaM 0e30mnacHoi paboThl B 1aOOPaTOPHHU MPH MCIIOTIb30BAHUI 3aver;
XUMHYECKOH MOCYy bl X 000pyA0BAHHU, a TAKKE NIPaBHIaM OOPALICHHUs C TOPIOYHMU [IpaxtHueckas
BELIECTBAMH B OBITY; pabora;
ITnanupoBaTh M OCYIIECTBIATH HA MPAKTUKE XUMHYECKHE YKCTIEPUMEHTBI, TPOBOJUTh Tectuponanue;
HaOIT10/ICHHS, 1e/IaTh BBIBOJBI IO PE3yJIbTaTaM KCIEPHMEHTA;

V4acTBOBaTh B COBMECTHOMH paboTe B rpymie;

2.3. | KoimyecTBeHHbIE OTHOLIEHUs] B XHMHH PackpbIBaTh CMBIC] M3yYaeMBIX IOHATHH M IPUMEHATh 3TH HOHSATHS, @ TAKXKE H3yUEHHBIE ;
3aKOHBI M TEOPUH IS PelIeHUs pacYETHBIX 3a/1a4; YcTHbI#
BbIYHCITATS MONISIPHYIO MAacCy BEIIECTB; KOJTHYECTBO BEIIECTBA, 00BEM ra3a, Maccy BEIIECTBa; | OIpPOC;
IIpoBOAUTH PacYETHI O ypaBHEHUSIM XHMHUYECKUX PEAKINiA: KOJIMIecTBa, 00bEMa, MacChl [ucbMeHHbIi
BEIIECTBA 110 H3BECTHOMY KOJIHYECTBY, 00BEMY, Macce PeareHTOB WM IPOAYKTOB PEAKIUH; | KOHTPOJb;
BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIE H YCTHEIE OTBETHI ¢ ONOPOIT Ha HH(OPMAIHIO U3 KonTtponbHas
y4eOHHKa U CIPABOYHBIX MAaTEPUANOB, TPAMOTHO HCIIOIb30BATh U3yUCHHBIH MOHATHIHHBIHA paboTa;
anmapart Kypca XHUMHUH; 3auer;

IpaxTuueckas

pabora;




2.4. | Bonxa. PactBopol [onsitie 06 ocHoBaHusix | 5 0 1

PaCKprBaTB CMBICJT U3Y4aEeMBbIX MOHATHH U TPUMEHATH OTU NMOHATHUSA IPU ONTUCAHUNA CBOICTB

BEIECTB U UX MPEBPALICHHIA; VYceTHBIR
XapaxTtepu3oBaTh GU3MUECKHE U XHMUUECKUE CBOHCTBA BOJIBI, €€ PONIb KAK PACTBOPUTENA B | OIpPOC;
MPUPOJIHBIX MPOLECCax; [ucbMeHHbIH
CocTaBATh ypaBHEHUS] XUMUUECKHX PEAKIHii C ydacTHEM BOJBI; KOHTPOJIb;
OOBSCHITH CYIHOCTb KOJIOTHIECKHX NIPOOJIEM, CBA3aHHBIX ¢ 3arpsI3HEHHEM NPHPOAHBIX BOx,| KoHTponbHas
CTI0COOBI OYUCTKU BOJBI OT IIPUMeceii, MepHI 0 OXpaHe BOJ OT 3arpS3HEHHS; paboTa;
[InanupoBaTh U OCYIIECTBIATH HA NPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI, IPOBOAUTH 3auerT;
HaOJI0JIeHNS, 1eTIaTh BBIBOJBI 110 Pe3yIbTaTaM dKCIePUMEHTa; [IpakTueckas
CnenoBath npaBmiaM 0e30macHoi paboThl B 1aOOPaTOPHHU MPH HCIIOIb30BAaHHH pabora;
XUMHUYECKOi MOCY bl 1 000pyI0BaHUS; TectupoBanue;
IIpoBoAUTH BBIYMCICHHSA C TPUMEHEHUEM MOHATHUS «MAcCOBas JJ0JI BELIECTBA B PACTBOPE;
Vcnonp30BaTh NpH BHIMOTHEHHH YUeOHbIX 3a1aHHil 1 B TIPOLIECCE UCCIIEI0BATEIBCKON
JEATENbHOCTH HAYYHO-MIONYJIAPHYO JIATEPATYPY XUMHUYECKOTO COJEPKAHU, CIIPABOUHbIE
Matepualsbl, pecypcsl IHTepHeTa;

2.5. | OcHOBHBIE KJIACCHI HEOPraHUYEeCKAX 11 1 1 KiaccuduunposaTh H3yvacMble BELIECTBA IO COCTABY U CBOHCTBAM; Yerubiit

coeMHeHuUii CocTaBiaTb GOpMYIIBI OKCHIIOB, KUCJIOT, OCHOBAHHUH, COJIEH U Ha3bIBATH HX IO 01poc;

MEKTyHapOIHON HOMEHKIIATYpE; [TucbMeHHbIH
[Iporno3upoBaTh CBOUCTBA BEIIECTB HA OCHOBE OOIMNX XMMHUYCCKUX CBOHCTB H3YUCHHBIX KOHTPOJIb;
KIIaCCOB/TPYIII BEIIECTB, K KOTOPHIM OHU OTHOCSATCS, Konrponbuas
CocTaBiIsATh MOJEKYJISPHbIE YPABHEHUS PEAKIMH, MITIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA pabota;
1 CIIOCOOBI OTyYeHNs BEIIECTB H3YUEHHBIX KIIACCOB/TPYIII, a TAKXe MOATBEPKAAFOIINX 3auer;
TEHETHYECKYIO B3AUMOCBS3b MEXIY HUMU. | [paktuyeckas
IIpou3BOAKTH BEIYUCICHUS IO YPABHEHUAM XUMUYECKHX PEaKIuii; pabora;
IInanupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMHUECKHE YKCTIEPUMEHTBI, IPOBOIUTH Tecruposanue;
HaOMI0JICHNS, 1eIaTh BBIBOJBI MO Pe3yJIbTaTaM dKCIEPUMEHTa;
CrneoBathb npaBmiIaM 6e30macHoi paboTh B 1a00PaTOPHHU IPH UCIIOIB30BAHHN
XUMHYECKOH MOCY B! X 000PYAOBAHUS;
Hcnonp30BaTh IpH BBHIMOTHEHUH Y4eOHBIX 3aJaHUIT U B IPOLIECCE HCCIEeJ0BATEIbCKOM
JeATENbHOCTH HAYYHO-MIONYJIAPHYIO JINTEPATYPY XUMHUYECKOIO COJEPKAHMU, CIIPABOUHbIE
MaTepHaibl, pecypchl MHTepHeTa;
BricTpanBaTh pa3BEpHYTHIC MUCHMEHHBIC H YCTHEIE OTBETHI ¢ ONOPOi HA HH(OPMAIHIIO U3
y4eOHHKa U CIIPABOYHBIX MAaTEPUANOB, TPAMOTHO HCIIOIb30BATh U3y UCHHbIN IOHATHHHEII
anmapar Kypca XMMHUH;

Uroro no pazneny 30

Paznen 3. [lepuoanyeckuii 3axon u Iepuonuyeckas cucteMa xumuueckux 3aemeHToB J[. M. Menpeneesa.

CTpoeHue aToMOB. XUMHYecKas CBA3b. OKMCINTETbHO-BOCCTAHOBUTEIbHbBIE peakuun




3.1. | Mepuoanyecknii 3axon u lepuoxudeckas 7 PackppIBaTh CMBIC] IEPHOJMYECKOTO 3aKOHA; VcTHbIH
cHCTeMa XHMHYECKHX 3JIEMEHTOB ITonuMaTh CyIecTBOBaHUE MEPUOIUUECKON 3aBUCHMOCTHU CBOMCTB XUMHUECKHX JIEMEHTOB | OMpPOC;
. . MenpeneeBa. CTpoenne aroma (M3MEHEHHE PajlyCOB ATOMOB H JJIEKTPOOTPHLATEILHOCTH) M UX COSMHEHHI OT [TucemeHHBIH
MOJIOXKEHHS B IEPUOAUYECKOM CUCTEME M CTPOEHHS aTOMa; KOHTpOJIb;
VYcTaHaBnMBAaTh CBA3h MEXY IIOJIOXKCHUEM JJIEMEHTA B nepﬂozm'{ecxoﬁ CHUCTEME U KOHTPOJ'ILHaﬂ
CTPOEGHMEM €T0 aToMa (COCTaB H 3apsj sAapa, o0liee YHCII0 3IEKTPOHOB U paclpeaeeHue X pabota;
110 21€KTPOHHBIM CIIOSIM); 3auerT;
IIporso3upoBaTh XxapakTep U3MEHEHHs CBOMCTB 31€MEHTOB U UX COEJMHEHMI 10 Ipynnam u [pakruyeckas
nepuojam Ilepuoanueckoit cucTeMsr; pabota;
XapaxkTepu30BaTh XMMHUECKUE TIEMEHTHI IEPBBIX TPEX MEPUO/IOB, KATHs, KaIbIUs 0 UX Tectuposanme;
nososxenuto B Ilepuoanueckoii cucteme Jl. 1. Menneneena;
CrnenoBath mpaBuiaM 6e30macHoit paboThl B 1a00PATOPHHU MPH UCIIOIb30BAHHU
XUMHYECKOH MOCYIEI X 000pY TOBAHHS;
BrIcTpanBaTh pa3BEPHYTHIC NUCHMEHHBIE H YCTHEIE OTBETHI ¢ ONOPOi Ha HHGOPMAIHIO U3
y4eOHHKa U CIPABOYHBIX MAaTEPUANOB, TPAMOTHO HCIIOIb30BATh U3yUCHHBIN IOHATHHHEII
anmapar Kypca XMMHUH;
Mcnonp30BaTh NpHU BBIMOIHEHHH YUeOHBIX 3alaHHH TEKCTHI y4eOHHUKA, CIIPaBOYHbIE
Mmatepuaisl ([lepuogmaeckyro cucreMy xumuueckux anemenTos [[. M. Menneneesa, Tadnuiy
PacTBOPHMOCTH KHCIIOT, OCHOBAaHMIH U COJIel B BOJIE, SIEKTPOXUMHUUECKUIT P/l HANIPSIKEHU I
METaIoB);
Hcnonp30BaTh NpH BBHIMOTHEHUH Y4eOHBIX 3ajaHUIl U B TIpoIlecce HCCIe 0BaTeIbCKOM
J€ATEbHOCTH HAY4YHO-IIONYJIAPHYIO JINTEPATYPY XUMUYECKOIO COJEPKAHUS, CIIPABOUHbIE
MaTepuabl, pecypckl MHTEDHETA!
3.2. | Xumuyeckas cBsi3b. OKHCIUTEILHO- 8 PackpbIBaTh CMBIC] H3y4aeMBIX HOHSATHI; ;
BOCCTAHOBHTEJbHbIC PEAKIHH OmnpenensaTb BUJ XMMHUYECKOH CBSA3M B COEAUHEHUH; VerHbli
OnpenensTs CTeNeHb OKUCICHHST XUMIYECKOTO dJIEMEHTa M0 (POpMyJIe ero COeAMHEHNUS; ompoc;
OmnpeensTh 31eMEHT (BEIECTBO) — OKUCIUTEIb U JIEMEHT (BEIIECTBO) — TIuceMeHHbIH
BOCCTaHOBHTEIb; KOHTpOJIb;
OOBSCHATH CYIHOCTb IPOIIECCOB OKHUCICHHUS U BOCCTAHOBICHHS; KontponbsHas
CocTaBIATh YMEKTPOHHBIH OaJlaHC ¢ yIETOM YHCIA OTJAHHBIX M MIPHHATHIX YIEKTPOHOB; paboTa;
CocTaBIATb ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBHTEIBHON PEAKIHH; 3auer;
Hcnonp30BaTh NpHU BHIMOTHEHUH YUeOHBIX 3alaHHIl TEKCTHI y4eOHUKA, CIPAaBOYHBIC IIpakTueckas
MaTepHabl (IePUOAHIECKYI0 CHCTeMy XUMHUecKkuX dneMenToB JI. M. Menzeneesa, Tabnuiy | padota;
PacTBOPUMOCTHU KUCIIOT, OCHOBAHHUH U COJIEH B BOJIE, AMEKTPOXUMUYECKUI psa HanpsukeHuid | TecTupoBaHue;
METaJIOB);
Uroro o pazaeny: 15
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME




INOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KounyecTBo 4acoB Jara Buapbl,
n/n u3y4deHust | popMbl
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIA
padoThI padoTbI

1. |[penmer xumuu. Posip xumuu B | 1 0 0 VYcTHbil
KU3HU YETIOBEeKa OTIpOoC;

2. | XuMus B CUCTEME HAYK. 1 0 0 YcTHbIN
MeTo/1b1 TO3HAHUS B XUMHU OTIpOC;

3. | 3HaKOMCTBO C MPaBUIAMHU 1 0 1 [IpaxTrueckas
6e30MaCHOCTH M PUEMaMH pabora;
paboThl B XUMHUYECKOMH
naboparopuu. [IpakTrueckas
pabota Ne 1. IIpaBuna paboThl B
nabopaTopuu U IPUEMBI
oOparmieHus ¢ 1a60paTOPHBIM
0o0opyI0BaHUEM

4. | Tena u Bemectsa. @usuueckue |1 0 0 YcrHbII
CBOWCTBA BEILIECTB. ArperaTHoe OTIpOC;
COCTOSIHUE BEILIECTB

5. | YucTele BemECTBA U CMECH. 1 0 0 VY CTHBIA
CriocoObI pa3eneHus cmecei OT1pOC;

6. |Ilpaktmueckas padora: Ne 2. 1 0 1 IIpaxTnueckas
Paznenenne cmeceit (Ha pabora;
IIPUMEPE OYUCTKH ITOBAPEHHON
COJIN)

7. | Arombl 1 Mosiekyabl. [Ipocteie |1 0 0 YCTHBIR
U CIIO’KHBIE BEILECTBA OTIpOC;

8. | Xumwmyeckue smeMeHThl. 3Haku |1 0 0 [MucemeHHBIN
(CMMBOJIBI) XMMHUYECKUX KOHTPOJIb;
HJIEMEHTOB

9. | AToMHO-MOJIEKYIIIPHOE 1 0 0 YcTHBIH
ydeHue. 3aKOH MOCTOSTHCTBA OTIpOC;
COCTaBa BEIECTB

10. | Xumudeckas Gpopmya. 1 0 0 [MucwrmeHHBIH
BanenTHOCTH aTOMOB KOHTPOJIb;

XUMHNYCCKUX 3JICMCHTOB




11. | CocTaBiieHre XUMHYECKUX [TucbmMeHHbIIH
($hopmys IO BAJICHTHOCTH. KOHTPOIIb;
Haxoxnenue BaneHTHOCTH
XUMUYECKHUX DJIEMEHTOB 10
bopmyine

12. | CocraBienne XUMHUECKUX YcTHBIN
(hopMyI IO BaJIEHTHOCTH. OTIpoC;
Haxoxnenue BaJIEeHTHOCTH
XUMHYECKHUX 3JIEMEHTOB I10
dbopmyne

13. | Pemrenue 3a1a4 Ha BBIYUCIICHUE IInceMeHHBIN
OTHOCHUTEILHOW MOJICKYIISIPHOM KOHTPOJIb;
MaccChl BEILIECTB

14. | MaccoBas 1011 XUMHAYECKOTO ITnceMenHBIN
3JI€MEHTa B COETMHEHUHN KOHTPOJIb;

15. | Peurenue 3a1a4 Ha BEIYUCIICHUE ITuceMenHEbIH
MacCOBOM JJOJTU XUMUYECKOTO KOHTPOJIb;
a1emMeHTa 1o gpopmyiie
COCTMHEHUS

16. | u3uuecKue U XUMUYECKHE [TucbmMeHHbI
SIBIICHUSI. XUMUYECKas peakius KOHTPOJIb;

17. | Tlpu3Haku u ycaoBus [TucemeHHbIN
MPOTEKAHUS XUMHYECKHIX KOHTPOJTb;
peaxkuuii

18. | BakoH cOXpaHEHHs MACCHI [TuceMeHHbIN
BewecTs. M.B. JIomoHOCOB — KOHTPOIIb;
YUEHBIN-IHIIUKIIOTIETUCT

19. | Xumuueckue ypaBHEHUS IInceMeHHBIM

KOHTPOJIb;

20. | Turbl XUMHYECKHUX PEaKITUii [TuceMeHHbIN
(coenuHeHMs, pa3IoKeHus, KOHTPOJIB;
3aMeleHus, oOMeHa)

21. | Ypok 060011eHus u VeTHbIH
CUCTeMaTHU3alluy 3HAHUN 011poc;

22. | YpOK KOHTPOJIS 3HAaHUN KontponbHas

pabora;

23. | Bo3nyx — cmech razoB. CocraB YcTHBIHI
BO3/lyXa OTIpoC;




24. | TemnoBoii 3¢ heKT XUMHUECKOM YcTHBIM
peakuuu, MOHATHE O OTpoc;
TEPMOXHUMHYECKOM ypaBHEHUH,
9K30- U YHIAOTEPMUUECKHUX
peaKkuusax

25. | CiocoObI OTyueHHUS YcTHBIHI
KHCJIOpOJia B T1abOpaTOpuu 1 OT1poC;
MPOMBINIIIEHHOCTH.

[Ipumenenue kuciopoaa

26. | [Ipaktuueckas pabora Ne 3. [TpakTrueckas
[Tonmyuenue u cobupanue pabora;
KHCJIOPO/JIa, U3YYCHHE €TO
CBOICTB

27. | Ipaktuueckas pabora Ne 3. VYcTHbil
[Monmyuenue u cobupanue OTIpOC;
KHCJIOPO/JIa, U3YYEHHE €0
CBOWCTB

28. | Bomopo — XUMHUYECKHIA YcrHbIH
3JIEMEHT U TIPOCTOE BEIIECTBO. OTIpoC;
Haxoxnenue B npupoze,

(bu3MYeCKre U XUMUYECKUE
CBOIcTBa (Ha pUMeEpe
B3aUMOJICHCTBHS C
HEMeTaJlJlaMU ¥ OKCUIaMU
METaJUIOB), IPUMEHEHUE,
CHOCOObI MOTYYECHUS

29. | IlpakTrueckas padora Ne 4. [IpakTueckas
[Tonmyyenue u coOupanue pabora;
BOJIOpOJA, U3yYEHHUE €ro
CBOICTB

30. | [ToHsiTHE O KMCIIOTAX M COMSIX YcTHbII

OTIpOC;

31. | KomnuecTBo BemecTBa. MoJIb. ITceMeHHEBIH
MounsipHas macca KOHTPOIIb;

32. | Bakon ABoraapo. MoJsipHbIii [MuceMeHHBIIH
00BbEM razoB KOHTPOJIb;

33. | Pemenue 3a1a4 Ha B3aMMOCBSI3b ITceMeHHEBIH
KOJIMYECTBA BEIIECTBA, 00bEMA U KOHTPOJIb;

macchel ra3os. PacyéTel 1o
XUMHUYECKUM YPABHEHUSAM




34.

PacuéTpl o XxuMHueCcKUM
ypaBHeHUsIM. [Ipumenenue
3aKoHa ABOTraJipo

[TuceMeHHEBIN
KOHTPOJIb;

35.

dusndueckue cBOMCTBA BOJILI.
AWanns u CMHTE3 — METOIBI
W3YYEHHS COCTaBa BOBI.

XUMHUIecKre CBOMCTBA BOIEI
(peakuuu ¢ MeTaIaMH,
OKCHJIaMU METAJUIOB U
HEMETAJIJIOB)

TIuceMeHHBIH
KOHTPOJIb;

36.

ITousarue 06 OCHOBaHUAX U
WHJIUKAaTOpax

IInceMeHHBIN
KOHTPOJIb;

37.

Bopa kak pactBoputens.
PactBopsl. PacTBOpuMOCTB
BEIIECTB B Bojie. HachlleHHbIe
Y HEHACBHIIICHHBIE PACTBOPHI

[TucsMeHHBINI
KOHTPOJIb;

38.

KoHnuenrpanus pacTBOpoB.
MaccoBas qoJis BelecTBa B
pactBope. Beruucnenus ¢
HCII0JIb30BaHUEM
MTOHATUAMACCOBAs 10JIA
BEILIECTBA B paCTBOPE

IIuceMeHHBIN
KOHTPOJIb;

39.

[Ipaktuyeckas padota Ne 5.

IIpuroroBneHue pacTBOPOB C
ONPEENEHHON KOHIICHTPALUEH

[IpakTyeckas
pabora;

40.

Ponb pactBOpOB B ipupoze U B
XKH3HM "yenoBeka. Kpyrosopor
BOJBI B IIPUPOJIE. 3arpsa3HEHHE
IpUPOAHBIX BoA. OxpaHa 1
OYHCTKa MPHUPOAHBIX BOJ

YcerHpi
OTIPOC;

41.

[TepBbie OMBITKH
KHaCCI/I(I)I/IKaL[I/II/I XUMHNYCCKUX
snemeHToB. [lonsTie o rpynmnax
CXOJIHBIX 3JIEMEHTOB
(meovyHbIe U
LIEJI0YHO3EMEIIbHBIE METaJLIbI,
raJIOr€Hbl, UHEPTHBIE Ia3bl).
DNEeMEHTBI, KOTOPbIE 00Pa3yloT

aM(pOTEepHBIC OKCUIBI U
THIPOKCHIBI

VYcTHEIN
0Ipoc;

42.

HNonnas xumudeckas CBI3b

YTt
OTIpoC;




43. | Knaccudukarms VcTHBIN
HEOPraHMYECKUX COCAUHEHUN OIIpOC;

44. | Oxcumbl: COCTaB, [TuceMeHHBII
KJaccudukanys (OCHOBHBIE, KOHTPOJIb;
KHCIIOTHBIE, aM()OTEpHEIE,

Hecoieo0pa3yroiue),
HOMEHKJIaTypa
(MexxayHaponHas U
TpuBuaibHas). [lonydyenue u
XUMHYECKHUE CBOMCTBA
KHCIIOTHBIX U OCHOBHBIX
OKCHUJIOB

45. | OcHoBaHUsA: COCTAB, IIuceMmeHHbBII
KiaccuuKanys, HOMEHKIIaTypa KOHTPOJIb;
(MexxayHapoHas U
TpUBHAJIbHAA ), GU3UIECKUC U
XUMHYECKHE CBOMCTBA,

CIOCOOBI OTYYECHUS

46. | AMdoTepHbIe OKCHIBI U [TuceMeHHbIN
TUAPOKCHUIbI, X CBOMCTBA U KOHTPOJIb;
MoJIyueHue

47. | KucioTsl: cocTas, IIuceMeHHbIH
KiaccupuKanus, KOHTPOJTb;
HOMEHKJIaTypa, Gpu3nyeckue
CBOICTBa

48. | KHuCIIOTBI: XHMHYECKHUE [TucbmMeHHbIH
CBOMCTBA, CITIOCOOBI TTOTyYCHHUSI. KOHTPOJIb;
Psan akTuBHOCTH METaIOB

49. | Conu (cpennue): [MucemenHbIH
HOMEHKJIaTypa, CIIOCOObI KOHTPOJIb;
MOJIy4YEHHUS], B3aUMO/JICHCTBUE
coJiel ¢ MeTalslaMH,

KHCJIOTaMU, IIeJI0YaMH 1
COJISIMU

50. | BerumcieHust o ypaBHCHHSIM [TuceMeHHbIN
XUMHYECKON peaKinu KOHTPOJIB;

51. | F'eneTHyeckas CBSI3b MEKIY [MucemenHbIi
KJIacCaMHU HEOPTaHUYIECKUX KOHTPOJIb;

COeIMHEHUI




52. | IlpakTrueckas padora Ne 6. [TpakTrueckas
Pelienne skciepuMeEHTAIBHBIX pabora;
3az1a4 1o reme «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COCIMHEHUIN

53. | Ypok 0000mieHus 1 YcerHbIi
CUCTEMATHU3aLMH 3HAHUN OIIpoc;

94. | YpOK KOHTpOJISI 3HAaHUH KoHnTponsHas

pabora;

55. | Ypok 00001eHus 1 YcTHBIHI
CUCTEMATHU3aLMH 3HAHUN OI1poc;

56. | Crpoenue atomoB. CocTas YcTHbIl
aTOMHBIX s1ep. M30TOmBL. OIIpOC;
DOnekTpoHbl. PU3HUECKUi
CMBICII IOPSIAKOBOIO HOMEpA
JJIEMEHTa

57. |Tlepuoanueckuii  3aKOH | Y cTHBIN
Ilepnoanueckas cucTema OIpoc;
XUMHUYeCKHX djiemenToB J. 1.

Menaeneena. [Tepuospl,
IpYNIbI, OATPYIIIHL.
@U3NYECKUI1 CMBICIT HOMEPOB
Ieproja v rpymimsl

58. | CTpoeHue IEeKTPOHHBIX YcTHbII
000510ueKk aTOMOB TIepBBIX 20 oIpoc;
XUMHUYECKHX 3JIEMEHTOB
NEPUOJNYECKON CUCTEMBI
. . MenneneeBa

59. | XapakTepucTHKa XUMHYECKOTO VYcrHbIi
3JIEMEHTA IO €ro MOJIOKEHUIO B OI1poc;
IIEPUOANYECKON CUCTEME
. . MenneneeBa

60. | BHaucHNE IEPHOTUYCCKOTO VYcTHbI
3aKOHA U IEPHOANYECKON OIIpoc;
CUCTEMBI XMMUUYECKUX
AJIEMEHTOB JJIsl Pa3BUTHUS HAYKU
u npaktuku. [. Y. MenneneeB—

Y4€HBIN, IEJAror u
IpaKAaHUH
61. | Ypok KOHTpOJIS 3HAHUI VYcTHbIl

OTIpOC;




62. | DIEeKTPOOTPHUIIATETHHOCTD 1 YcrHbiit
aTOMOB XUMUYECKUX 0I1poc;
AIEMEHTOB. XHUMHUYECKAasl CBS3b:

KOBaJICHTHAS MOJISIpHAs 1
KOBaJICHTHAsI HETIOJIApHAs
63. | CTeneHb OKUCIICHUS 1 [IncemeHHBII
KOHTPOJIb;

64. | OxucnuTeapHO- 1 [TuceMeHHBI
BOCCTaHOBUTEJIbHbBIE PEAKIINH KOHTPOJIB;
(OBP). IIpoueccol okucneHus u
BOCCTaHOBIEHUS. OKUCIUTETHN U
BOCCTaHOBUTEIH

65. | CocTaBiieHue ypaBHEHHI 1 [TucrmeHHBIN
OKHCIIUTETHHO- KOHTPOJIb;
BOCCTaHOBUTEIBHBIX PEAKIIUH U
CXEM 3JIEKTPOHHOI0 OasiaHca

66. | Ypok 060011eHus 1 1 YcrHbII
CHUCTEeMaTU3allMy 3HAHUI OIIpOC;

67. | Ypok passuBaroriero KoHTposs |1 YcTHbIi
3HaHUW. XUMUsA B IEHCTBUU OIIpOC;

68. | Kucimopo — XUMHUYCCKHIA 1 YcrHbII
3JIEMEHT U MPOCTOE BEIIECTRO. OTIpOC;
O30H. Haxoxxnenue kuciopoja
B Ipupoe, Gpu3nueckue u
XUMHYECKHUE CBOMCTBA
(peakuuu OKUCIICHUS, TOPCHHE).
[Tonstue 06 oxcumax

OBIIEE KOJIMYECTBO YACOB |68

I10 ITIPOT'PAMME
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