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IHHOACHUTEJIBHASA 3ATINCKA

Pabouast mporpamma o XuMuH Jyis 00yJaromuxcsi 8 KIIaCCOB COCTaBJICHA Ha OCHOBE TpeboBaHMil K
pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus,
npeacTaBieHHbIX B DenepanibHOM rocyJapCTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe OCHOBHOTO OOIIEro
o0pa3oBaHus, ¢ yI€TOM paclpeieI€HHBIX 10 KJIacCaM MPOBEPSIEMBIX TPEOOBAHUHN K Pe3yIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJICPKAHMU,
IIPE/ICTaBICHHBIX B Y HUBEPCAIBHOM KOAU(UKATOpE 110 XUMUH, a TaKXKe Ha ocHOBe [IpumepHoil mporpamMmbl
BOCIUTaHUS 00yJaromuXcs MPH MOJyYEHUH OCHOBHOTO 00111ero oopa3zoBanus u ¢ yuérom Konnenmmm
MperojaBaHus yaeOHOTO mpeaMeTa « XUMHEs» B 00pa30BaTeIbHBIX opraHu3anusx Poccuiickoii
®denepannu, pean3yonX OCHOBHbIE 00111e00pa3zoBaTenbHble nporpaMmsl (yTB. Pemennem Konnerun
Munnpocsenienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA «XUMMUSD»

Bxuag yueOHoro nmpenmMera « XuMus» B IOCTHKEHHE 11eJIell OCHOBHOTO 00111ero o0pa3oBaHus 00yCIOBIEH
BO MHOTOM 3Ha4eHHUEM XUMHUUIECKOI HAyYKH B ITIO3HAHWH 3aKOHOB MPUPO/JbI, B PA3BUTHUU IMTPOU3BOAUTCIbHBIX
CHJI 00IIIECTBA M CO3JJaHUH HOBOM 0a3bl MaTepUaIbHOM KYIbTYPBHI.

XUMHS KaK 2JIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK PacIpoOCTpaHuia CBOE BIMSHUE HAa BCE 00JIaCTH
YeJI0BEYECKOTrO CYIIECTBOBAHUS, 3a/1ajla HOBOE BUJIEHUE MUPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0IIECTBA: 3HAHNE XUMUHU CIIY’)KUT OCHOBOH /1St
(hopMHUpOBaHMSI MUPOBO33PEHHUS YEJIOBEKA, €ro MpeACTaBICHUI 0 MaTepruaibHOM €AMHCTBE MUPA; BaXKHYIO
poJib UrparoT hopMUpyeMble XUMHEH MPEACTABICHHS O B3aUMOIPEBPALICHUSIX SHEPTHH U 00 IBOJIIOLUN
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha pelleHne riIo0albHbIX TPOoOeM YCTOMUNBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTUICCKOH, MUIIIEBOM U SKOJOTUYECKON 0€30MMacHOCTH, IPOoOIeM
3/IpaBOOXpaHEHHUSI.

B YCIOBHUAX BO3pacCTarOMCro 3SHAYCHU XUMHUH B JKU3HU O6I.H€CTBa CYIIECTBEHHO ITOBBICHUIIACH POJIb
XHUMHNYCCKOTI'O O6pa3OBaHI/I$I. B mmane conyalan3any OHO ABJIICTCA OJHUM U3 YCJ'IOBI/Iﬁ (bOpMI/IpOBaHI/ISI
HUHTCJUICKTA JIMYHOCTHU U TAPMOHHUYIHOT'O eé Pa3BUTHA.

CoBpeMEeHHOMY YelIOBEKY XUMUYECKHe 3HAaHUSI HEOOX0AUMBI /17151 IPUOOpETeHHsI 00IEKYIbTYPHOTO
YPOBHS, TIO3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO y4acCTBOBATh B MHOT000Opa3HOi
KU3HU OOIIEeCTBa, /U1 OCO3HAHUS BaXKHOCTHU Pa3yMHOTO OTHOILIEHUS K CBOEMY 3[I0POBbBIO U 3JI0POBBHIO
JPYTUX, K OKpY>Karollel IpUpoIHOM cpesie, AJisi TPaMOTHOTO MOBEICHUS MPU UCTIOIb30BAHUU PA3TUYHbIX
MaTepHUaIoB U XMMHYECKUX BEIIECTB B MOBCEIHEBHOMN KU3HMU.

XuMuyeckoe 00pazoBaHuE B OCHOBHOM HIKOJIE SIBISIETCSI 0Q30BBIM 110 OTHOIIICHHUIO K CHUCTEME OO0IIIEero
XUMHUYECKOTO 0Opa3oBaHus. [[oATOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pean3yeT MPUCYIUe o0IemMy
XUMHUYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IEGHHOCTH, KOTOPBIE OTPAXKAIOT FOCYIaPCTBEHHbBIE, OOIIECTBEHHBIE U
WHIUBUAYaIbHbIE TOTPEOHOCTH. DTUM ONpEAETSeTCs CYIIHOCTh O0IIel cTpaTerui 00y4eHus, BOCIIUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEICTBAMU YUE€OHOTO MpeaMeTa « XUMUsD».

Wzyuenne npeamera: 1) cnocoOCTBYeT peaan3aliii BO3MOXKHOCTEH Uil caMOpa3BUTHS M POPMUPOBAHUS
KYJIBTYPBI TMYHOCTH, €€ 0011ei 1 (YyHKIIMOHATBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (POPMHUPOBAHUE
MBIIIUIEHUS] ¥ TBOPYECKUX CITIOCOOHOCTEN MOAPOCTKOB, HABBIKOB UX CAMOCTOATEIBHOM yueOHOMH
JEeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHM, HE0OX0AUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B TPO(PECCUOHATILHOM IeSTENFHOCTH; 3) 3HAKOMUT CO CHEU(PHUKON HAyYHOT'O MBILILIEHUS,
3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IJIS1a HA €IMHCTBO MPUPOBI U YETIOBEKA, SBJISETCS] OTBETCTBEHHBIM



3TarnoM B (GOPMUPOBAHIH €CTECTBEHHO-HAYYHOH rPaMOTHOCTH MOAPOCTKOB; 4) CrIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHUE NIKOJIHHUKOB.

Haspannple HampaBieHUs B 00yICHHH XUMHUH 00SCIICUNBAIOTCS CIICIU(PUKON CONCpKAHUS TPEMETa,
KOTOpBIﬁ ABJIICTCA NCAArOrn4CCKu aJaliTUPOBAHHBIM OTPAaKCHUEM 6a30130p”1 HAayKU XMMHWU Ha OHpeI[eHéHHOM
arare €€ pa3BUTHSL.

Kypc XM 0CHOBHOM IKOJIBI OPHEHTUPOBAH Ha OCBOCHUE O0YJAIOIIMMICS OCHOB HEOPraHUIECKON
XHUMHUHU U HCKOTOPBIX HOHATHHU U CBGI[GHI/IfI 06 OTACIIBbHBIX o0OBeKTax OpI‘aHI/ILIeCKOf/'I XHUMHU.

CrpykTypa conep:kaHus rnpeamera chopMHUpOBaHA HA OCHOBE CUCTEMHOIO IOAX0/a K €r0 U3y4YEHHUIO.
ConepmaHI/Ie CKJIaIbIBACTCA U3 CUCTEMbI TTOHSITHH 0 XMMHUYECKOM DJIEMEHTE 1 BEIICCTBE U CUCTEMBI TTOHATHH
0 XUMH4YecKOH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIIUITY [1OCIIEI0BATENEHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHMS KaK OCHOBBI BCETO €CTECTBO3HaHUs, ypoBHs [lepnoanyeckoro 3akona /. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YYCHHA O CTPOCHUU aTOMa U XUMHYECKOH CBiA31, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccMaTpUBaIOTCs Ha
OCHOBE AMIIMPUYECKU MOTYUEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJIHOTO
YPOBHS K JIpYyTOMY, BBINIOJIHSSA (YHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U

BO3MOJKHOCTEH MPAKTHYCCKOT'0 IPUMCHCHUS U TMMOJTYUCHUA U3YyYaCMbIX BCIICCTB.

Takas opranusanus cofepx aHus Kypca criocoOCTBYET MPeICTaBICHUIO XUMUYECKONW COCTaBIIAIONIEH
Hay4YyHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoibl. Tem caMbiM oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOMIMUXCS IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M METO/IaM MO3HAHUS B
Hayke. BaxHO Takke 3aMETHUTh, YTO OCBOEHHUE COJEpkKaHHS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HaHUH U3
paHee U3y4eHHBIX KypcoB: «OKpyx)aronmi Mup», «buosorus. 5S—7 knaccel» U «Pu3ukKa. 7 Kiaccy.

HOEJNX U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBiieHHIo nepBoCTENeHHON 3HAUMMOCTH MIPU peain3aui 00pa3oBaTeabHbIX QyHKIUI
npeaMeTa«XuMHUs» TPAAUIIMOHHO OTHOCAT (GOpMHUPOBAHKUE 3HAHUNM OCHOB XUMHUYECKOI HayKH Kak 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOM JeSITEIbHOCTH YeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOM KYJIbTYpHL. 3a/1a4ya MpeaAMeTa COCTOUT B (GOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUM —
BOKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUW O HayYHBIX METOJIaX U3YUYCHHUS BEIECTB U
XMUMHUYECKUX PEaKlUi, a Takke B (GOPMHUPOBAHUH U PA3BUTUU YMEHUH U CIOCOOOB JEATEIHHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHUEM, HAOIIOJCHUEM U MPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM
MpaBuJI 0€30MaCHOTO OOpaIlleHus C BEIIECTBAMU B IIOBCETHEBHOM KU3HHU.

Hapsiny ¢ aTuM nenu n3ydeHust npeaMeTa B IporpaMMe YTOUYHEHbl U CKOPPEKTUPOBAHBI ¢ YIETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYYeHUs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTeJUIeKTa U 0011eil KynbTypbl. OOyueHre yMEHHUIO YUYUThCS U IPOJI0JKaTh CBOE 00pa3oBaHKe
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMHA y4eOHBIX MPEAMETOB.

B cBs3M ¢ 3TUM NpH U3ydeHHUH MTPEeIMETa B OCHOBHOM IIKOJIE JOMUHHUPYIOIEE 3HaUeHHE TPHOOpeNn Takue
LIEJIH, KaK:

(opMuUpOBaHHUE UHTEIIIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMO0OOPa30BaHUIO, COTPYJHUUYECTBY,
CaMOCTOSITEIIbHOMY MPUHATHUIO PELICHUH, CIOCOOHOM aaanTHPOBaThCs K OBICTPO MEHSIOIIUMCS YCIOBHSIM
KHU3HU;

HaIpaBJICHHOCTh O0YYEeHHUS HA CUCTEMAaTHUECKOE MMPUOOIIECHUE YHATHXCS K CAMOCTOSTEIbHOM



MO3HABATEIBHOH JIEATETLHOCTH, HAYYHBIM METOIaM MO3HAHUA, (POPMHUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

obecrnieueHne yCIOBHii, CTOCOOCTBYIONTUX MPHUOOPETEHUIO 00YJAIOIIUMHUCS OTIBITA Pa3HOOOPa3HOIMA
JEATeIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHIINH ), UMEIOIIIX
YHUBEPCAJIbHOE 3HAUCHHE VIS PA3IINYHBIX BUJIOB JIESTEIHLHOCTH;

(dopmupoBaHue yMEHHI OOBSICHATH U OLIEHUBATH SIBIICHUS OKPY)KAIOLIET0 MUPa Ha OCHOBAHUH 3HAHUH U
OTIBITA, TIOJTYYEHHBIX TP U3YUYECHUH XUMHUU;

(dbopmupoBanre y 00yJaronuxcsi T'yMaHUCTHYECKUX OTHOIICHHH, TOHUMAHUS [IEHHOCTH XUMUYECKUX
3HAHUMN U1 BBIPAOOTKH 3KOJIOTHUECKH 1LI€JIECO00pa3HOr0 MOBEACHUS B ObITY U TPYJOBOM IS TEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOIIEH TPUPOTHOM CPEJIbI;

pa3BUTHE MOTHUBAIIUH K 00YUEHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHUS 00Ie4eTI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(UIIS M HAPaBIEHHOCTH
JabHeNero o0y4eHus.

COJEPKAHUME YYEBHOTI'O ITIPEIMETA

IlepBoHayabHbIE XMMUYECKHE TOHATHS

[Ipenmert xumuu. Poss xuMuM B )KU3HU YesioBeKka. Tena u BemecTBa. PU3nyecKkue CBOWCTBA BEIIECTB.
ArperatHoe cocTosiHie BeniecTs. [IoHsATHE 0 MEeTOaX MO3HAHUS B XUMHUU. XUMHS B CUCTEME HayK. YucTeie
BemecTBa 1 cMecu. CriocoObl pa3/iesieHus: CMecei.

ATOMBI 1 MOJIEKYJIBI. XUMHYECKHE JIeMEHTHI. CUMBOJIBI XUMHYECKHUX AIeMEHTOB. [IpocThie u clioskHbIe
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHUE.

Xumunyeckas popmyina. BaleHTHOCTh aTOMOB XMMHUECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCHUTEIbHAs MOJIEKYIsIpHas Macca. MaccoBast 101
XMUMHYECKOTO AJIEMEHTA B COEMHEHHH.

du3nuecKkue U XMMUYECKUE SBICHUS. XUMUYECKasi peakius 1 e€ Mpu3HaKu. 3aKOH COXPaHECHUST MacChl
BeliecTB. XUMUYeCKre ypaBHeHus. Kitaccudukanus XMuMUYeCKAX PeaKIuid (COSAMHEHUS, Pa3lIOKEHHS,
3aMerieHus, 0OMeHa).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TIOCY/IOH, C TPaBHIIaMH PabOThI B 1a00OPaTOpUU U
npuéMamMu 00paleHus ¢ JJabopaTopHBIM 000PYIOBaHUEM; U3YUCHHE U ONMCaHHe (PU3NICCKUX CBOICTB
00pa3IoB HEOPraHMYECKHUX BEIIECTB; HAOM0ACHNE QU3NIYEeCKUX (TUIaBJICHHE BOCKA, TAsTHUE JIbJ]A, PACTUPAHUE
caxapa B CTYIIKE, KUIICHUE W KOHJICHCAIIUs BOJIb) M XUMUYECKHUX (TOPEHUE CBEYUH, MPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aUMO/JICHCTBHE Mella ¢ KHUCIOTOW) sIBIICHHH, HAOIFOICHHE U ONTMCAHKUE TIPU3HAKOB MPOTCKAHHS
XUMHUYECKUX PEakIuii (pa3liosKeHHe caxapa, B3aUMOJICHCTBUE CEPHOU KUCIIOTHI C XJIOPUIOM Oapwus,
pasnokenue ruapokcuaa meau(ll) npu HarpeBanum, B3auMoaeiicTBre keses3a ¢ pactsopoM cou meau(ll));
U3yUYeHHE CIIOCOOOB pa3JielieHHs cMecei (C MOMOIIBI0 MarHuTa, (PUIbTPOBaHKE, BhIIAPUBAHUE,
JTUCTUIUTSIINS, XpoMaTorpadusi), IpOBEICHHE OUUCTKH MMOBAPEHHOMN COMN; HAOMIOICHNE U ONMCaHUE
PE3yNbTAaTOB MPOBEACHUS OTBITA, HILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUsI MACChl; CO3JJaHie MOJeNei
MOJIEKYI (IIapOCTEPKHEBBIX).

Bakneiiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3nyx — cmecsk razos. Coctas Bo3ayxa. Knuciaopon — aneMeHT u nnpocroe BemecTso. Haxoxnenue
KHCJIOpOJa B IpUpoe, GU3nUecKnue U XMMUYeckre cBoicTBa (peakuuu ropenusi). Oxcunsl. [Ipumenenue
kucnopoaa. CriocoObl MosydeHus KUCIOPoa B 1aO0OpaTOpUH U MPOMBIIIIIEHHOCTH. KpyroBopoT Kuciopoia B
npupoje. O30H — alIOTPONHAs MOIUPHUKAIMS KUCIOPOAA.

Tenmopoi B(I)(I)CKT XHMHUYECKOH pCaknun, TCPMOXUMUYICCKUEC YPABHCHUA, 9K30- U SOHAOTCPMUYCCKHUC
pCaKkIuu. Tonnuso: YroJjib 1 MCTaH. 3anH3HeHI/Ie BO3yXa, YCUJICHUC TAapHHUKOBOI'O B(I)(beKTa, Pa3spymieHuc
O30HOBOTI'O CJIOA.



Bogopoa — snemeHT U mpocToe BemecTBo. Haxoxaenue Bogopoaa B mpupoe, Gpu3nieckue 1 XUMUYeCKHUe
CBOICTBA, MPUMEHEHHE, CIIOCOOBI NoTyueHus. KuciaoTsl u conu.

KomuuectBo BemectBa. Mousb. MounsipHast Macca. 3akoH ABoraapo. MomsipHslii 00bEM ra3oB. Pacuétel o
XUMUYECKUM YPaBHEHHUSM.

dusnueckue cBOMCTBA BOABL. Bosa kak pactBoputens. PacTBopbl. HacklleHHBIE M HEHACBIILEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BEMIECTB B BoAe.MaccoBast 10Ji BEIIECTBA B pACTBOPE. XMMHUUYECKUE CBOMCTBA
Bobl. OcHOBaHUs. Posib pacTBOPOB B IPUPOJIE U B )KU3HU YesioBeKka. KpyroBopoT BoibI B IPHPO/IE.
3arps3HeHHE PUPOAHBIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOI.

Knaccugukanus seoprannyeckux coeannennii. Oxcupl. Kimaccuukaryst OKCHI0B: coneoOpas3yroniie
(OCHOBHBIE, KACIIOTHBIC, aM(OTEepHBIC) M HecosieoOpa3yromue. HomeHknarypa okCcuaoB (MeXIyHapOo HAs U
TpuBHaibHasH). PU3nYEeCcKre U XUMHYECKUE CBOMCTBA OKCHIOB. [loiTydeHne OKCHIOB.

OcHoBanus. Knaccugukaius ocHOBaHUM: IETOYN U HEPACTBOpUMbIE OCHOBaHUs. HoMenknaTypa
OCHOBaHUH (MeXIyHapoHas U TpuBUanbHas). Ousnueckrue u XMUMUYECKUE CBOMCTBA OCHOBAHUH.

[Tosydenne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnot. Homenknarypa KUcaoT (MeXIyHapoiHAsl U TPUBHUAJIBHAS).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. P aktuBHOcTH MeTasuioB H. H. bekerosa. Ilomyduenue
KHCJTIOT.

Comu. HomenkmnaTypa cosed (MexayHapoHas U TpUBHANbHAS ). PU3MUECKHEe W XUMUUECKHE CBOMCTBA
coneit. [lonydyenue comnen.

I'enetnueckas cBs3b MEXKAY KiacCaMU HEOPTaHUUECKUX COEAUHEHUH.

XUMUYECKUH KCIIEPUMEHT: KaUeCTBEHHOE OIpeIelIeHHe COAepKaHUsI KICIIOpOia B BO3IyXe; MOJTyYeHHeE,
coOupaHue, pacro3HaBaHue U U3yYeHHE CBOMCTB KUCIOPO/1a; HAOII0AeHHE B3aUMOICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHUS BOBHUKHOBEHUS U MpEKpallleHus ropeHus (moxapa); 03HaKOMJIEHHE ¢ 00pa3aMmu
OKCHJIOB U ONHCAaHUE UX CBOICTB; MOIydyeHue, cCOOMpaHue, paclio3HaBaHUE U U3y4€HHUE CBOMCTB BOJIOPOIa
(ropenue); B3anmoielicTBre Bosiopoaa ¢ okcuaoM meau(ll) (Bo3aMokHO MCTONIb30BaHUE BUICOMATEPHUAIIOB);
HabOoIeHNe 00pa3IoB BEIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHNE 0COOCHHOCTEH pacTBOPEHHUS BEILIECTB
C pa3IMYHON PaCTBOPUMOCTHIO; IPUTOTOBJICHUE PACTBOPOB C ONpPEAEIEHHON MacCOBOM A0JIeit
PacTBOPEHHOTO BEIIECTBA; B3aMMOACHCTBHE BO/IbI C METAJUIAMH (HATPUEM U KaJlblieM) (BO3MOXHO
HCII0JIb30BAHKE BUICOMATEPHUAIIOB); OMPE/IeNIEHUE PACTBOPOB KUCIIOT U LIEI0YeH ¢ MOMOIIbI0 HHAUKATOPOB;
Uccie0BaHuE 00pa3lioB HEOPraHMUECKUX BEIIECTB PA3IMUHBIX KJIACCOB; HAOMIOICHIE U3MEHEHHS OKPACKU
WHMKATOPOB B paCTBOPAX KUCIIOT U LIeNI0Yei; n3yueHue Bzaumoeiicteus okcuna meau(ll) ¢ pacrsopom
CEpHOM KUCIIOTHI, KUCJIOT C METAJUIAMHU, PEAKIIN HEHTpaau3aluu; NoJydeHHe HepaCTBOPUMBIX OCHOBaHHIH,
BBITECHEHHE OJIHOTO METaJlIa IPYTUM U3 PACTBOPA COJIH; PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe«BaxkHeliue Ki1acchl HEOPTaHUYECKUX COETUHEHUI.

IMepuoauyeckuii 3axon n [lepnoanyeckas cucreMa xuMudeckux 3jiemenToB . U. MenjaeseeBa.
Ctpoenne aToMoB. XuUMu4eckas cBsi3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIUU

[TepBbie MOMBITKY KIACCU(PUKAIIUU XUMUYECKUX JIeMEHTOB. [IoHATHE O TpyMax CXOAHBIX AJIEMEHTOB
(1Ie7oYHbIE U MIET0YHO3EMENbHBIE METAIbI, TAIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yIoT
amboTepHbIe OKCUIBI U TUIPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucreMa xumuueckux anemeHToB J[. . Menneneesa.
Kopotkonepuoanas u jyinHHOTIEpUoaHAs (hopMbl [leprnoanyueckoil cucTeMbl XUMHUYECKUX 3JIeMeHTOB /1.
N. Menaeneesa. [lepropl u rpynibl. PU3HYECKHN CMBICT TOPSIAKOBOIO HOMEPA, HOMEPOB IIEPHOAA U
TPYIIIBI DJIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siiep. M3oTomnbl. DnekTponbl. CTpoeHHEe 3JIEKTPOHHBIX 000JI04eK
aToMoB niepBbIX 20 xumMuueckux 3neMeHToB [lepuoanueckoii cucremsl 1. . MenneneeBa. XapakTepucTrka
XUMHUYECKOTO JIEMEHTA IO €r0 MoJoKeHuIo B [lepuoauueckoii cucreme /. . Menneneesa.



3aKOHOMEPHOCTU U3MEHEHUS pajlyca aTOMOB XUMUYECKUX AIEMEHTOB, METAJUIMUECKUX U
HEMETAJLIMYECKUX CBOICTB 10 rpynnam u nepuojam. 3uadenue [lepuoauueckoro 3akona u [lepuonnyeckoit
CUCTEMBI XUMHYECKHUX IEMEHTOB JJI pa3BUTHUA HAyKu U NpakTuku. [1. 1. MeHnneneeB — y4€Hbli U
IpaKJaHHH.

Xumnueckas cBsa3b. KoBaseHTHas (1oJisipHasi U HENOJIIpHAsi) CBsI3b. DJIEKTPOOTPULATEIBLHOCTh
XUMHUYECKUX JJIEMEHTOB. MIOHHasA CBSA3b.

Crenensp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE peakuu. [Iporiecchl okucienus u
BOCCTaHOBJIEHHsI. OKUCIIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH IKCIIEPUMEHT: U3y4eHHE 00pa3lioB BEUIECTB METAJUIOB U HEMETAJUIOB; B3aUMO/JIEHCTBHE
TUAPOKCHUIA IMHKA C pACTBOPAMU KHCIIOT M IIEJI0YEH; IPOBEACHUE OIBITOB, MIIIIOCTPUPYIOLINUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEaKIUU Pa3JIOKEHUS, COCUHEHNS).

MexnpeamerHblie CBSI3U
Peanu3zanus MeXnpeaMeTHBIX CBA3€H MPU U3y4EeHUN XUMUU B 8 KJIaCCE OCYLIECTBIISIETCS Yepes

HNCITOJIB30BaAHUEC KaK O6HII/IX €CTCCTBCHHO-HAYYHBIX HOH?ITI/IfI, TaK U HOHﬂTHﬁ, SABJISIOIIUXCSA CUCTEMHBIMU J1JI51
OTJICITBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATUS: HAyYHbIN (DaKT, TUIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CHHTES,
KJIaCCU(UKAIUS, TIEPUOIUIHOCTh, HAOTIOJICHHE, SKCIIEPUMEHT, MOJISITHPOBAHIE, U3MEPEHHUE, MOICTTh,
SIBJICHHC.

duszuka: Marcpus, aToM, SJICKTPOH, ITPOTOH, HeﬁTpOH, HOH, HYKJINI, U30TOIIbI, PaANOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPHUYECKHH 3apsil, BEMIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, a3,
(bu3UYeCKre BETMYNHBI, TMHUIIBI U3MEPEHUsI, KOCMOC, TUTAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE OPO/IbI, MOJIE3HBIE UCKOTIaeMbIE, TOTIUBO,
BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATbBI

I/I3yquI/Ie XHMHH B § Kjacce HaITpaBJICHO Ha JOCTHXKCHUC O6y‘IaIOHII/IMI/IC$I JIMYHOCTHEBIX, MCTAITPECAMCTHBIX
" OpEAMETHEBIX PE3YJIbTATOB OCBOCHUA y‘IG6HOl"O mpeamMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTrPaAMMBbl OCHOBHOTO 00111ero 00pa3oBaHMs JOCTUTAIOTCS B XO/1€
oOyueHusi XUMUHU B €JMHCTBE YUeOHOW U BOCIUTATENbHOMN AesiTenbHOoCTH Opranu3ainy B COOTBETCTBHH C
TPaAULIMOHHBIMU POCCUNUCKUMU COLMOKYIbTYPHBIMH U JYXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMU, PUHATHIMU
B 00II[eCTBE MpaBUIaMH U HOpMaMU MIOBEJIEHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHUS, CAMOPa3BUTHUS
Y COLIMANTU3alUu 00yJarOIINXCs.

JImgyHOCTHBIE PE3YJIbTAThl OTPAXKAIOT Cq)OpMI/IpOBaHHOCTL, B TOM YHCJIC B 4aCTHU:

HanHOTI/I‘IeCKOFO BOCIIUTAHUA

1) HEHHOCTHOTI'O OTHOLICHUA K OTCUCCTBCHHOMY KYJIIBTYPHOMY, HCTOPUUCCKOMY U HAYYHOMY HACJICAUIO,
MOHUMAaHHUS 3HAYEHUS XUMHUYECKON HAYKH B ) KXU3HU COBPECMCHHOTI'O O6H.I€CTB8., CIIOCOOHOCTH BJIaJCTh
,Z[OCTOBCpHOﬁ HH(l)OpM@.LIHCfI O MIEPCAOBBIX JOCTUKCHUAX U OTKPBITUAX MHpOBOfI 1 OTE€UYECTBEHHOM XHUMHH,
3aNMHTCPCCOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpOI‘;ICTBC MHpa U 06IJ_ICCTB8.;

I'paxaaHcKoro BOCIMTaHUS

2) mpeAcTaBICHUS O COLMATBHBIX HOPMAaX M MPaBUIIAX MEKIUYHOCTHBIX OTHOIIIEHUH B KOJUIEKTHBE,
KOMMYHHKATHBHOW KOMITETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, Y4eOHO -UCCIIeIOBATENLCKOM, TBOPUECKON 1
JIPYTUX BUAAX NEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JIEATEIHHOCTH MPH BHIMOTHEHUN
y‘-ICGHI:IX, IIO3HABAaTCIbHBIX 3a1a4, BBIIIOJTHCHUHN XUMHUYCCKUX BKCHepI/IMeHTOB, CO3JaHnNnu yLI66HI>IX HpOGKTOB,



CTpEMJICHUS K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIM B TPOLIECCE ITON YUeOHON AEATEIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MIOBEJEHHUE U MTOCTYIKU CBOMX TOBAPUILIEH C MO3UIIMU HPABCTBEHHBIX U MIPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIIEICTBUM OCTYIIKOB;

LleHHOCTH HAYYHOI'0 O3HAHUS

3) MUPOBO33PEHYECKUX MPEICTABICHUN O BEIIECTBE U XUMUYECKON PEaKIH, COOTBETCTBYIOIINX
COBPECMCHHOMY YPOBHIO Pa3BUTHA HAYKHW U COCTABJIAIOIIUX OCHOBY JJIsl IOHMMAaHHA CYyIIIHOCTH HaquOﬁ
KapTUHBI MUpa, HpeIICTaBJIeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHA IIPUPO/IbI, B3AUMOCBA3AX
YeJI0BeKa C MPUPOJIHON CPeIoi, O POJIM XUMHUH B IO3HAHUH STHX 3aKOHOMEPHOCTEH;

4) IMO3HAaBAaTCJIIbHBIX MOTHBOB, HAITPABJICHHBIX HA IMOJTYYCHHUC HOBBIX 3HAaHHUH 10 XHUMHH, HGO6XOILI/IMBIX JIISL
00BsICHEHUST HAOJIF0JAEMBIX TIPOIIECCOB H SBJICHUN;

5) no3HaBaTebHOM, HH(POPMALIMOHHON U YUTATENbCKOW KYJIBTYphI, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUEOHBIMU TEKCTaMH, CIPABOYHON JIUTEPATYpPO, JOCTYITHBIMU TEXHUYECKUMHU
cpencTBaMu UH(MOPMAITMOHHBIX TEXHOJIOTHH;

6) uaTEepeca K 00y4SHHIO U MTO3HAHUIO, JII0O03HATEIPHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHUI0, TPOEKTHOM U UCCIIE0BATENLCKOM AEATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY

HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIEM;

®opMHPOBAHHSA KYJIbTYPBI 310POBbS

7) OCO3HAaHHA HCHHOCTHU JXU3HU, OTBETCTBCHHOI'O OTHOIICHUSA K CBOEMY 3/I0POBBIO, YCTAHOBKH HaA
3J10pOBBIN 00pa3 MKU3HU, 0CO3HAHUS TOCIEICTBUN 1 HETIPUSATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KypeHHsI), HEOOXOIUMOCTHU COOIOICHHUS MTpaBuil 0€3011aCHOCTH ITPHU 00paIlleHUH C
XUMHWYECCKHUMHU BCUICCTBAMU B 6BITy n peaHBHOﬁ KHU3HU,

TpynoBoro BocnuTaHus
8) mHTepeca K MPaKTUYECKOMY U3YUEHUIO Mpodeccuil U Tpyia pa3InyHOro pojia, yBaXEHHUE K TPy U

pe3ynbTaTaM TPyIOBOH EATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMHUH,
OCO3HAHHOTO BBIOOpA MHAWBUIYyaTIbHOM TPACKTOPHH MPOJOJIKEHHS 00pa30BaHUs ¢ YIETOM JTMUYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH; yCIIEIIHON
npodeccoHaBbHOM JIeATEIBHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHIT; TOTOBHOCTD aJaITUPOBATHCS B
npodeccruoHalIbHOM cpee;

IKO0JIOrHIYeCKOro BOCIIUTAHHS

9) sKOJIOTHYECKH 1eIecO00pa3HOr0 OTHOUICHHSI K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €&
CYIIIECTBOBaHUS, MOHUMAaHHMSI LICHHOCTH 3I0POBOTO M 0€301acHOTr0 00pa3a KU3HHU, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 3I0POBBIO, OCO3HAHUS IIEHHOCTH COOIIIOICHUS
MpaBUJI 0€30MAaCHOTO MOBEICHUS ITPpU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYallUAX, YTPOKAIOIIUX 340POBbIO
M JKU3HMU JIIOJICH;

10) cnocoOHOCTH MIPUMEHSTH 3HAHMUSL, TTOJTydaeMble PU U3yYECHUH XUMUH, [Tl pEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXarolen MpUupoIHOM Cpe1oil, MOBBIIIEHUS YPOBHS 3KOJOTHUECKON KYJIbTYphl, OCO3HAHMS
r100aIbHOTO XapaKTepa 3KOJIOTHUYECKUX MPOOIEM U IyTeH UX PEIIeHHUs MTOCPEICTBOM METOI0B XUMuH; 11)
9KOJIOTUYECKOTO MBIIUICHHS], YMEHUSI PYKOBOACTBOBATHCS UM B IMO3HABATEIbHOM, KOMMYHUKATUBHOMN 1
COI[MAIbHON MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocTaBe meranpeaMeTHBIX Pe3yIbTaTOB BBIACTSIOT 3HAYMMBIE I (GOPMUPOBAHUSI MUPOBO33PEHUS
oOlIeHayYHbIe TOHATHUS (3aKOH, TEOPUs, TPHUHIIUIL, TUTIOTE3a, (DaKT, CUCTEMA, MTPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMEeTaX U MO3BOJISIIOT HA OCHOBE 3HAHUH U3
3THX IPEIMETOB (OPMHUPOBATH MPECTABICHUE O IIEJIOCTHON HAYYHOU KapTUHE MUPA, U YHHUBEPCATbHBIC



yueOHbIe JielicTBUS (T03HABATEIbHbIC, KOMMYHUKATUBHBIE, PETYIITUBHBIC), KOTOPBIE 00ECIIEUNBAIOT
(opMupOBaHKHE TOTOBHOCTH K CAMOCTOSITEIPHOMY TNIAHMPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
NEATENBHOCTH.

MertanpeaMeTHbIe pe3yibTaThl OCBOSHHS 00pa30BaTEIbHOM MPOrPaMMBI 10 XUMHH OTPAXKAIOT OBJIA/ICHHUE
YHUBEPCAJIbHBIMU [103HABATEIbHBIMU JICUCTBUSAMU, B TOM YHCIIE:

Ba3oBbIiMH TorMYecKMMH el CTBUSIMU

1) yMeHHEM HCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHHUS IIPU OCBOCHUU 3HAHUI: pacKpbIBaTh CMBICI
XUMHMUYECKUX MOHATUHN (BBIACNIATH UX XapaKTEpHbIE PU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMHU
MOHATHUSAMH ), UCTIOJIb30BATh MOHSITHUS 151 OOBSICHEHHS OTIENBHBIX (PAKTOB U SBJICHUIA; BEBIOMPATh OCHOBAHUS
U KpUTEPUU JJIs KJIaCCUPUKAIIMN XUMUYECKIX BELIECTB M XMMUUECKUX PEaKLUi; yCTaHABIMBAaTh NPUUMHHO -
CJIEJICTBEHHBIE CBA3M MEKy OOBEKTaMU U3yUEHUS; CTPOUTH JIOTUYECKUE PACCYyXKI€HUs (MHAYKTUBHBIE,
JIeIyKTUBHBIE, 110 AHAJIOTUH); JIEaTh BHIBOJIbI U 3aKIIIOUEHUS;

2) yMEHHEM MIPUMEHSTH B MPOLecce MO3HAHUS MOHATHS (IPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCIIOJB3yEMbIE B XUMUHU, IPEOOPA30BHIBATh IIMPOKO MPUMEHSEMBIE B
XUMHH MOJICTIbHBIE MTPEICTABICHUS — XUMUYECKHH 3HaK (CUMBOJI 3JIEMEHTA), XUMUYecKas popMyiia U
ypaBHEHHE XUMHUYECKOHN peaKklIMi — MPHU pElIeHNH y4eOHO-TI03HABaTENbHbIX 33]a4; ¢ YYETOM 3THX
MOJIENBHBIX MPECTAaBICHUN BBISBIIATh U XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU N3Y4aeMbIX 00bEKTOB—
XMUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUi; BBISBIISITH 00IME 3aKOHOMEPHOCTH, TIPUYNHHO -
CJIEJICTBEHHBIE CBSA3H U IPOTUBOPEUMS B U3y4aeMBbIX MpoLeccax U ABJICHUSX; MpeaiaraTb KpUTEPUH JUIs
BBISIBJICHHSI 3TUX 3aKOHOMEPHOCTEHN M MPOTUBOPEUHIT; CAMOCTOSITENILHO BEIOMPATh CIOCO0 perieHus yueOHoi
3a/1aui (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIIeHHUs, BEIOUpATh HanboJiee MOXOASIINN ¢ YIETOM
CaMOCTOSITEJIHO BBIJICJIEHHBIX KPUTEPHUEB);

Ba3zoBbIMM HcclIe0BaTeILCKHMHA AeHCTBUAMHU

3) yMeHHEeM UCHOJIb30BaTh MOCTABJICHHBIE BOMPOCH] B KAUECTBE NHCTPYMEHTA IMO3HAHUS, a TAKXKE B
KayeCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI IO MMPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXICHHIA;

4) npuoOpeTeHure OMbITA [0 MIIAHUPOBAHUIO, OPraHU3AlMH U TPOBEACHHUIO YIEHUYECKUX IKCIIEPUMEHTOB:
yMeHHe Ha0JII01aTh 332 X0JI0M IMPOLIecca, CAMOCTOSITEIBHO MTPOrHO3UPOBATh €0 Pe3yabTaT, POPMYIHPOBATH
0000111eHUS 1 BBIBOJBI TI0 PE3Yy/IbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHNUSA, COCTABIATh OTUYET O
MIPO/JIeIaHHOM paboTe;

Pa6oroii ¢ nnpopmanuei

5) ymeHueM BbIOUpaTh, aHATU3UPOBATH M MHTEPIPETUPOBATH NHPOPMAIUIO PA3TUYHBIX BUAOB U GOpM
MIpEJICTaBJICHHUSI, TOTy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAyYHO-TIOMYJSpHAS TUTEpaTypa XUMUUYECKOTO
coJIepKaHus, CIPaBOYHbIE ocoOus, pecypchl IHTEepHETa); KpUTUYECKU OILICHUBATh IPOTUBOPEUNBYIO U
HEJOCTOBEPHYIO HH(POPMAITHUIO;

6) yMEHHEM MPUMEHSTh Pa3IN4HbIe METO/IbI U 3alPOCHI MPU MOUCKE U 0TOOpe HHPOPMAIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAMMBIX ISl BHITIOJIHEHHUSI y4eOHBIX U TTO3HABATENbHBIX 3aa4 OTpe-
NeNEHHOTO THIA; MPUOOPETEHUE OMBITa B 00JIACTH UCIIOJIb30BaHUS HH(OPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpPOIl aKTUBHOTO MCIOJIBb30BaHUS PA3ITMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMATBHYIO (hOpPMY TIpEICTaBICHUS HH(DOPMALINK U WILTIOCTPUPOBATH
peliaeMble 337]a4u HECIIOKHBIMH CXeMaMU, TuarpaMmmamu, IpyruMu popmamu rpaduku u ux
KOMOHUHAIIUSIMHU,

7) yMEHHEM UCIOB30BaTh U AaHATTU3UPOBATH B MIPOIECCEe YUeOHOUM U MCCIIeIOBATENBLCKOMN IeATeIbHOCTH
MH(OPMALIHIO O BIUSIHUU TPOMBINIJICHHOCTH, CETTLCKOTO X0341UCTBA M TPAHCTIOPTA HA COCTOSIHUE
OKpYKarolel NpUPOIHON CPEbI;



YHuBepcaTbHbIMH KOMMYHHKATHBHBIMH JIEHCTBUSIMH

8) yMeHueM 3a7aBaTh BOMPOCHI (B X0JI€ AMAIOTA W/HIIM AUCKYCCHH) MO CYIIECTBY OOCYKIAEMOM TEMBI,
(hopMyIHUPOBATh CBOM MPEIOKECHHUS OTHOCUTEIIBHO BBIITOJIHCHUS TIPEUIOKEHHON 3a1a4K;

9) mproOpeTeHue OMbITa MPE3CHTAIIMU PE3YIHTATOB BHITIOJHEHHSI XUMUYECKOTO SKCIIEPHUMEHTA
(J1abopaTOpHOTO OTBITA, TAOOPATOPHOM PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, y4COHOTO MTPOCKTA);

10) 3aMHTEepEeCOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU [MO3HABATEIHLHON U UCCIIEI0OBATEIBCKOM
JEeSITEIILHOCTH P PEIICHHH BO3HUKAIOIINX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COTIIACOBAHMS
MO3UIHH (00CYXAeHHS, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPJIMHALIMS COBMECTHBIX JICHCTBUM,
oTIpeic/ieHUe KPUTEPUEB TI0 OIICHKE Ka4eCTBA BHITIOJTHEHHON pabOThI | JIp. );

YHuBepcaabHBIMH PeryJIATUBHBIMH e CTBUSIMH

11) ymeHuemM caMOCTOSITEILHO ONIPEENIATh LEIH eI TEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBATh U NMPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTD, BEIOMpATh HanboJee
s dexTuBHBIE CIIOCOOBI peleHrs YUeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIISIThH WU
KOPPEKTUPOBATh NIPETI0KEHHBIN aJTOPUTM JAEUCTBUH MPH BBIIIOIHEHUH 3aJaHUM C YI4ETOM MOJyYEHUS
HOBBIX 3HaHUI 00 U3y4aeMbIX 00bEKTaX — BELIECTBAX U PEAKIMSIX; OLIEHUBATh COOTBETCTBUE TIOJYYEHHOTO
pe3yJabTara 3asiBICHHON 1IEJIH;

12) ymeHueM UCNoIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIIOBUM 3aJIlaHUI.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe nmpeamMeTHBIX pe3ysbTaTOB MO OCBOSHUIO 0053aTEITLHOTO COIePKAHUs, YCTAHOBIEHHOTO JaHHOU
MpUMepHOil paboyeil mporpaMMoi, BIJEISAIOT: OCBOEHHbIE 00YyJaIOUIUMUCS HAy4YHbIE 3HAHUS, YMEHUS U
crocoObI IEUCTBUH, cieluUUIECKUE IS TPEIMETHON 0071acTH «XUMUS», BUABI JCATEIHHOCTH 10
MOJTYYCHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIlUU, TPeoOPa30BAHHIO M MPUMEHEHHIO B PA3IUYHBIX YICOHBIX U
HOBBIX CUTYaITUsX.

[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y 00YUAIOIINUXCS CIEAYIOUTUX YMEHHI:

1) packpvieams cmblci OCHOBHBIX XMMHYECKHMX TIOHSATHI: aTOM, MOJIEKYJIa, XAMHUYCCKHI 2JIEMEHT, IIPOCTOE
BEIIIECTBO, CIOYKHOE BEIIECTBO, CMECh (OJHOPOAHASI M HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIIbHAS
aTOMHAs ¥ MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBast 10151
XUMHUYECKOTO AJIEMEHTA B COCTMHEHHUH, MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIIATEIFHOCTD, CTETICHb OKHCIICHUSI, XAMUYECKask PEaKnsl, KIIacCH(UKAIIMS PEAKIIU: PEaKIIuu
COCIMHCHMUS, PEAKIIUHU PA3JI0KEHHUS, PEaKIIUU 3aMEIICHMS, peaKIIui 0OMEHa, 9K30- M SHJIOTCPMHYCCKUE
peakiuu; TermioBoi ekt peakuu; APo aToMa, SIEKTPOHHBIN CIO0H aTOMa, aTOMHAasi OpOUTalb, PaANyC
aToMa, XUMHUYECKas CBs3b, MOJISIPHAS U HETOJIApHAsk KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATMOH, AaHUOH,
pacTBOp, MaccoBas JI0JIs BenlecTBa (IIPOLIEHTHAsI KOHIIEHTPAIIKS ) B paCTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. I1. 1) M IPUMEHATH STH MOHATHUS
IIpY ONKMCAHUU BEILIECTB U UX IIPEBPALLCHMIA;

3) ucnoavb3zo6ams XAMUIECKYIO CHMBOJIAKY /ISl COCTaBJIECHHS (DOPMYJI BELICCTB M YPAaBHEHUN XUMHUYCCKUAX
peaKuuii;

4) onpedensims BaJICHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCANHCHHUSX; CTEIIEHb OKUCIICHHS
AIIEMEHTOB B OMHAPHBIX COEAMHEHUAX; MPUHAIEHKHOCTD BEIIECTB K OMpPeNIeIEHHOMY KIIACCy COCIMHEHHM 10
dbopMynam; BUJI XUMUYECKOH CBsI3U (KOBAJIEHTHASI U MOHHAs) B HEOPTraHMUECKUX COSAMHECHUSX;

5) packpwieamos cmvica Tlepuoauueckoro 3akoHa JI. V. MenneneeBa: 1eMOHCTPUPOBATH TOHUMAHUE
MIEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB OT UX MOJIokeHus B [leproanueckon
CHUCTEME; 3aKOHOB COXPaHEHHUs MACChl BELIECTB, TOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YUECHUS,
3aKOHa ABOTAJIpO; OTIMCHIBATH M XapaKTepu30BaTh Ta0mnuHy0 Gopmy [leproaudeckoii cuctemMbl

XMMUYECKUX 3JI€MEHTOB: pa3inyaTh NOHATHS «TJaBHas noarpymnmna (A-rpymmna)» u «rmobouynas noarpynmna (b-



rpyImmna)», Majble 1 OOJbIINe EPHOAbl; COOTHOCUTH 0003HAUEHUS, KOTOPBIE UMEIOTCS B TaOIUIIe
«IIepunoanueckas cuctreMa XUMUYECKHX 37eMeHTOB []. 1. MeHieneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHUSI aTOMOB XUMUYECKUX JIIEMEHTOB (COCTaB | 3apsij siapa, 0011ee YICI0 JIEKTPOHOB U
pacripesielieHUe UX 10 3JICKTPOHHBIM CJI05IM);

6) rraccughuyupoeams XMMIUYECKHE 3JICMEHTbI; HEOPTaHUYECKUE BEIIECTBA; XMMHUUYECKHUE PEaKIuu (110
YHCIY ¥ COCTAaBY YUacCTBYIOLIUX B PEAKIIMHU BEIECTB, MO TEIIIOBOMY 3(PdeKTy);

7) xapaxmepuzosamv (Onucviéans) OOINE XUMHUCCKHE CBOMNCTBA BEIIECTB Pa3IMUHBIX KIIACCOB,
MOATBEPK1asi OTIMCAHUE IPUMEPAMH MOJICKYJISIPHBIX YPaBHCHHUI COOTBETCTBYIOIIUX XUMUYICCKUX PCAKITUI;

8) mpoenozuposams CBOMCTBA BELIECTB B 3aBUCMOCTH OT UX KQUECTBEHHOTO COCTaBa; BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3IMIHBIX YCIIOBHUSX;

9) ewiuuCIIMbG OTHOCUTEIHLHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MAcChl BEIIECTB; MACCOBYIO JIOJIFO
XAMHYECKOTO JIEMEHTA 110 (opMyJie COSANHEHHS; MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; TIPOBOIUTH
PacUEéThI 10 YPAaBHEHHUIO XUMUICCKOUW pEaKIlnu;

10) npumensimb OCHOBHBIC ONIEPAIIMN MBICITUTEIILHOM ESITEILHOCTH — aHAJIN3 U CHHTE3, CPABHEHHE,
0000111eHIE, CUCTEMATH3aIIMIO, KITACCU(UKAIINIO, BBISIBIEHUE TPUYMHHO-CIICJICTBEHHBIX CBSI3€H — JIJIst
W3YYCHHUS CBOMCTB BEIICCTB U XUMHUYECKUX PEAKINI; €CTECTBEHHO-HAYIHBIC METO IbI IO3HAHUS —
HaOITI0/ICHUE, H3MEPEHNE, MOJICIIMPOBAHNE, SIKCIICPUMEHT (peaTbHBIN ¥ MBICIICHHBIH);

11) credosamsb ipaBUIIaM MOJIB30BAHKS XUMHUYECKOH MOCYI0H M JTa00PATOPHBIM 000PYIOBAHHEM, & TAKIKE
MIpaBUJIaM OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKIIUSIMH ITO BBITIOJTHECHHIO JIAOOPATOPHBIX
XUMUYECKUX OTIBITOB TIO MOJYYEHUIO U COOMPaHUIO Ta3000pa3HbBIX BEMIECTB (BOIOPO/Ia U KUCIOPOaa),
MPUTOTOBIICHUIO PACTBOPOB C OTPEACIEHHON MacCOBOM JIOJIel pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MIPOBOJIUTH XUMHUYECKHE SKCIIEPUMEHTEHI 110 PACIIO3HABAHHUIO PACTBOPOB IIEI0YEH M KHCIIOT C TOMOIIBIO
WHIUKATOPOB (JIakmyc, (heHoadTaIenH, METHIOPAHXK H JIp. ).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammenoBanme pa3jieioB H Tem nporpammsl | KomdecTBo yacos Jarta Buasl gesTeasHoCTH Bunsl, DiekTpoHHBIE (HH(PPOBBIE)
n/n H3yueHHs hopmbI o0pa3oBaTe/IbHbIE PeCypChl
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE KOHTPOJIS
padoTbl paboTbl
Paznen 1. IlepBoHayajibHbIe XUMHYECKHE MOHATHS
1.1. | Xumust — BaKHas 00J4aCTh €CTECTBO3HAHUS | 5 1 1 PackpbIBaTh CMBICI U3y4aeMbIX MOHSTHI; Verabiid http://schoolcollection.edu.ru/
W NIPAKTHYECKOI AesITeJbHOCTH YeJ0BeKa PackpbIBaTh posib XHMHU B IIPUPOJIE U XKU3HU YENIOBEKa, &€ CBA3b C APYTHMU 01poc;
HayKaMH; Kontponsnas
Pa3nuyath YMCTHIE BELIECTBA H CMECH; OJHOPOAHEIC H HEOAHOPOJHBIE CMECH; pabora;
Paznnyath pu3nUECKUE U XUMHUYECKHE SIBICHNUS; I[IpakTHyeckas
OmnpenensaTh NPU3HAKK XMMUYECKHUX PEAKLHH U YCIOBUS HX IPOTEKAHHUS; pabora;
CreoBaTh MpaBUIaM HOJIb30BAHM XUMHYECKOH ITOCYJOU U 1abOpaTopHBIM
000pyZOBaHHEM, A TAKKE IPABHIAM OOpAIIEHHs ¢ XUMHYECKHMH BEIeCTBAMH B
COOTBETCTBHH € HHCTPYKILHUSIMH 110 BHIMOJHCHHIO IPAKTHIECKHX PadoT;
nJ'laH]/lpOBaTb u l'lpOBOlll/ITb XMMM‘[CCKVIﬁ 3KCl'lepl/lMeHT 1no l/I3y‘-ICHVHO u
OMUCAHHIO PU3HUECKUX CBOHCTB BEIIECTB, CMOCOOOB pa3jieieH s cMeceit
BELLECTB;
1.2. | BemectBa 17 1 1 Pasnnuars pu3MUecKue H XUMHYECKHUE SBICHHS, 00BSICHATH HX CYIIHOCTD C YerHblit http://schoolcollection.edu.ru/
" XHMHYeCKHE PeaKiHu TOYKHU 3PEHHsT aTOMHO-MOJICKYJIIPHOTO YICHHS; 0onpoc;
OmnpenensaTh NPU3HAKH XHMUUECKUX PEAKI[HH, yCIOBUs HX MPOTEKAHNUS; Kontponsnas
OOBACHATH CYIHOCTb (PU3MIECKUX M XMMHUYECKUX ABICHUHN C TOUKH 3PCHUS paborta;
aTOMHO-MOJIEKYJIIPHOTO yUEHHS; [IpakTHueckas
KnaccnduunpoBars XuMuueckue peakiuu (10 4MCiIy U COCTaBy pearupyrommux | pabora;
1 00pasyromuxcs BEIECTB);
CocranaTh GOpMYIIbl OMHAPHBIX BEIIECTB 110 BAJICHTHOCTH U ONPEJIEIATh
BAJIEHTHOCTH 110 (hOPMYyIaM BELIECTB;
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Pazzen 2. BaxHeiimue npeacTaBuTe/ M HEOPraHHYECKHX BelleCTB
2.1. | Bosayx. Kucaopox. Iousitie 06 oxcnaax 6 0 1 PacKpbIBAaTh CMBICI H3YYaEMBIX MOHATHI H IPUMEHSTH 3TU MOHITHS IPA YerHbli http://schoolcollection.edu.ru/
OMHUCAHUH CBOICTB BEIIECCTB M MX MPEBPALICHHH; ompoc;
XapakTepu3oBatTh (ONMUCHIBATH) COCTAB BO3yXa, (U3MYECKUE U XHMUYECKHE IIpakTuueckas
CBOWCTBA KMCIOPO/Ia, CIIOCOOBI €ro MONy4eHus, TPUMEHEHHE U 3HAUCHHE B pabora;

HPUPOJE U KHU3HH YCIOBEKa;

CpaBHHMBATH PEAKIMH TOPCHHUS U MEICHHOTO OKUCICHHS;

Cobupats mpubOPHI 115 MOTyUYEHHS KUCIOPO/ia (BHITECHEHUEM BOJIBI K
BO3yXa);

Pacro3HaBaTh OMBITHBIM ITyTEM KHCIOPOL;

Hcnonp30BaTh XUMUYECKYI0 CHMBOHUKY ISl COCTAaBICHHS (JOPMYIT BEIIECTB,
MOJIEKY/IAPHBIX YPABHEHHIT XUMHYECKUX PEAKIHIl C y4acTHEM KHCIOPO/Ia;
CrenoBaTh npaBuiaM 6e30macHoi paboTH B 1a00PaTOPHI PH UCTIOIb30BAHNH
XHMHYECKOH MTOCY AbI H 000PY/10BaHM, & TAKXKE IPABUIAM 00p aleHHUs C
TOPIOYHMH BEIIECTBAMH B OBITY;




2.2. | Bomopon. 3 1 1 PackpbIBaTh CMBICH H3YYaeMbIX IOHATUH U IPUMEHSTH ITU IOHATHS IIPU Verusrit http://schoolcollection.edu.ru/
IToHsiTHE 0 KHCJIOTAX H COJIAX OIHCAHHUH CBOMCTB BEIECTB U UX IIPEBpPAIlCHHI; ormpoc;
XapakTepHu3oBaTh (OIHCHIBATE) (PU3NUESCKUE M XUMHUIECKHE CBOICTBA BoJopoa, | KonTponsnas
CIIOCOOBI €ro MOTy4eHHs], IPUMEHEHNE, pabora;
Cob6upats npudop 1uIs MoJIydeHUs BOJOPOIa; I[IpakTHuecKas
Hcnosnb30BaTh XUMHYESCKYIO CUMBOJIMKY JUIsi COCTaBICHUS (DOPMYJI BELIECTB, pabora;
MOJICKYJISIPHBIX YPaBHEHUH XUMHYECKUX PEaKLHil C y4acTHEM BOLOPOAa;
CrnenoBaTh mpaBuiaM 0e30IaCHOH pabOTHI B 1a00PaTOPHUH NPH HCIIOIb30BAHUH
XUMHYECKOH MOCY Bl U 000PY0BaHNUS, & TAKKE IPABUIAM 00palleHus ¢
TOPIOYHMH BEIECTBAMU B OBITY;
IInaHupoBaTh U OCYLIECTBIAT HA MPAKTUKE XHMHYCCKHE IKCIIEPHMEHTHI,
NPOBOJUTE HAOMIONCHNS, eTaTh BEIBOIBI 110 PE3yJIbTaTaM dKCICPUMEHTa;
2.3. | KomuecTBeHHBbIE OTHOLIEHNS] B XHMUH 4 0 0 PackpbiBaTh CMBICI H3y4aeMBbIX TOHATHH U IPUMEHSTh 3TH IIOHATHS, @ TAKXKe YcTHbI http://schoolcollection.edu.ru/
M3y4CHHBIE 3aKOHBI U TEOPHH JUIS PEIICHUs PacUETHBIX 3a1ay; ormpoc;
BbIYHCIATE MOJSIPHYIO Maccy BEIIECTB; KOJINYECTBO BEIECTBA, 00BEM rasa,
Maccy BEIecTBa;
IIpoBOAUTE PacyEéTHI IO YPAaBHEHHAM XMMHUYECKHX PeaKIHil: KOJIHYecTBa,
00BbEMa, Macchl BEIECTBA 110 H3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
pEareHTOB WK MPOJYKTOB PEaKIHH,
BricTpauBath pa3BEPHYThIE IMCHMEHHBIE H YCTHBIE OTBETHI C ONIOPOI Ha
MH(I)OpMa].Il/l}O U3 y'-le6Hm<a u Cl'[paBO‘{HbIX MaTepl/la_]'lOB, FpaMOTHO
HCII0JIb30BATh H3y'—leHHb]l>’I HOHﬂTMﬁHLIﬁ annapaT Kpra XUMHUH,
2.4. | Bona. Pacteopbl. IToHsTHE 06 OCHOBAHMSAX 6 1 1 PacKpbIBaTh CMBICI H3y4aeMBbIX MOHATHI K IPUMEHATH STH HOHATHS P Yerublit http://schoolcollection.edu.ru/
ONHUCAHUH CBOIMCTB BEIIECTB M MX MPEBPAICHHI; ompoc;
OOBSACHATH CYIHOCTh 3KONIOTHYCCKUX MPOOIEM, CBA3AHHBIX C 3arpA3HEHHEM Kourposnbhas
IIPHPOHBIX BOJI, CIIOCOOBI OYMCTKH BOBI OT IPHMECEH, MEPBI 110 OXpaHe BOX oT | pabora;
3arps3HEHUs; ITpakTnueckas
CrnesroBath mpaBuiam 6€30macHoil paboThl B 1a60OpaTopuu IIPH UCMONb30BaHUK | PaboTa;
XHMHYECKOH MOCY bl i 000py10BaHHS;
I1poBOANTE BBIYHCICHHUS C IPHMEHCHHEM MOHATHS «MaccoBas 10 BEIICCTBA B
pacTBope»;
2.5. | OcHOBHBIE KJIACCHI HEOPraHHYeCKHX 15 1 1 CocraBmusaTh HOPMyIIbl OKCHIOB, KHCIOT, OCHOBAHHIL, COJCH 1 HA3BIBATH UX IO YerHbli http://schoolcollection.edu.ru/
coe/IMH eHMii MEXyHapOAHON HOMEHKIATypE; ompoc;
IporHo3upoBaTh CBOICTBA BEIIECCTB HA OCHOBE OOIIMX XHMUYECKHX CBOMCTB KonTtponsHas
M3yYCHHBIX KJIACCOB/TPYIIN BEIIECTB, K KOTOPBIM OHU OTHOCSTCS; pabora;
IIpou3BoANTH BBIYMCICHNS 10 yPABHEHUSIM XHMUUECKUX PeaKILuii; [IpakTraeckas
[InaHHPOBATH U OCYIIECTBIATH HA IPAKTHKE XUMHYECKHE IKCIICPUMEHTB, paborta;
[POBOAUTH HAOMIOACHNS, ACNATh BBIBObI 110 PE3YIbTATAM IKCIICPHMECHTA;
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Paznen 3. Ilepuoanyeckuii 3akon u Mepuoanyeckas cucteMa xuMuueckux 3aementon [[. U. Menpeeesa.
Crpoenne aToMoB. XuMuueckast cBsi3b. OKHCJIHTENIbHO-BOCCTAHOBHTEIbHbIE PEAKIHH
3.1. | Mepuonuueckuii 3axon u Mepuoguueckas 6 1 0 PackpbIBaTh CMBICI MIEPHOIHYECKOTO 3aKOHA, Verusrit http://schoolcollection.edu.ru/
cHCTEMA XHMHYECKUX 3J1eMEHTOB IToHMMaTh CyILIECTBOBAHHE EPHOAMICCKOI 3aBHCHMOCTH CBOHCTB XHMUYECKHX | OTPOC;
. A. Menpeaeesa. CTpoeHue aroma 9JIEMEHTOB (H3MEHEHHE PaANyCOB aTOMOB M 3JIEKTPOOTPHUIATEIBHOCTH) H UX Konrponbnas
COEMHEHMUH OT MOJOXKEHHUS B [IEPHOAMIECKOI CHCTEME H CTPOCHHS aTOMa,; pabora;
VcTaHaBIMBATh CBA3b MEXK/LY ITOJI0KEHHEM JIEMEHTA B IEPHOMYECKOIT CHCTEME
U CTPOCHHEM €r0 aToMa (COCTaB U 3apsij Apa, 00IIee YHCII0 JIEKTPOHOB U
pacmpesieieHie UX 110 3ICKTPOHHBIM CIIOAM);
TIpOrHO3MPOBATH XaPAKTEP H3MEHEHNUS CBOMCTB JIEMEHTOB I MX COSIUHCHHUH MO
rpynnam u nepuogam Ileproaudeckoii cHcTeMsl;




3.2. | Xumnueckas cBa3b. OKHCIHTEIbHO-
BOCCTAHOBHTEJLHBIE PEAKIHH

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHUI;

OnpenensaTs BUJ XUMUYECKOI CBA3H B COETMHEHUH;

OmnpezensTh CTENeHb OKHCICHUS XUMIIECKOT0 3JIeMeHTa 110 HopMylie ero
COCMHEHNUS;

OnpenensaTs 3EMEHT (BEIECTBO) — OKHCIUTENb U NEMEHT (BELIECTBO) —
BOCCTAHOBUTEIIb;

OOBSCHATD CYLIHOCTb MPOLIECCOB OKUCICHHS ¥ BOCCTAHOBIICHHU;
CocTaBiaTh NEKTPOHHBII OalaHC ¢ yu€TOM YKcia OTHAHHBIX U IIPUHATHIX
3JIEKTPOHOB;

VYernbiit
01poc;
Konrponbras
pabora;

http://schoolcollection.edu.ru/

HUroro mo paszeny:
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PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KouunyecTBo yacoB Jara Buapsl,
n/n H3y4eHHUs | popMBblI
BCEro | KOHTPOJIbHBbIE | IPAKTHYECKHUE
KOHTPOJIs
padoTsbI padoThI

1. |IIpenmer xumun. Posb xumun B | 1 0 0 VYcerHbIN
KU3HU YEJIOBEKa OTIpOC;

2. | XuMHus B CHCTEME HAyK. 1 0 0 YcTHbIN
MeTo bl IO3HAHUS B XUMHU OTIpOC;

3. | 3HaKOMCTBO C MpaBHIaAMHU 1 0 1 YcTHBIN
0€30MacHOCTH U MPUEMAMHU 0IIpOC;
paboThI B XUMUYECKOH [TpakTideckas
naboparopun. [IpakTudeckas pabora;
pabota Ne 1. [IpaBuiia paboTsl B
abopaTOpPUH U MPUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

4. | Tena u Bemecta. ®usnueckne |1 0 0 VCTHBIN
CBOICTBA BEIIECTB. ArperaTHoe OIIpOC;
COCTOSTHUE BEILIECTB

5. | YucTele BEMECTBA U CMECH. 1 1 0
CriocoOsI pazneneHus cMmecei

6. |IIpakTuyeckas padorta: Ne 2. 1 0 1 YcTHbIi
Paznenenue cmeceit (Ha OIIPOC;
MpUMepe OYUCTKU OBApEHHOU [TpakTrueckas
COJIM) pabora;

7. | Aromsl u mostekyisl. ITpocteie |1 0 0 YCTHBIN
U CJIOKHBIE BEIIeCTBA 0TIpOC;

8. | Xumuueckue snmeMeHTsl. 3Haku |1 0 0 YcTHbIN
(CUMBOJIBI) XUMHUYECKUX OTIpoc;
JJIEMEHTOB

9. | ATOMHO-MOJIEKYIISIPHOE 1 0 0 VcTHbIi
ydeHue. 3aKOH MOCTOSHCTBA OTIpoC;
COCTaBa BEIIECTB

10. | Xumunueckas popmyna. 1 0 0 Vel
BanentHocTh aToMOB OIIpOC;,

XUMHWYCCKHUX JJICMCHTOB




11. | CocraBnenue XUMHYECKUX VcrHEIH
(hopMyIT IO BAJICHTHOCTH. 0TIpOC;
HaxosxaeHnue BaJIeHTHOCTH
XUMHUYCCKUX 3JIEMEHTOB I10
dbopmyre

12. | OTHOCHTEIBHAS aTOMHAS Macca. VYCTHBIN
OTtHocuTenbHast MOJIEKYIsIpHAs 0IIpOC;
Macca

13. | Pewrenue 3a1a4 Ha BEIYUCIICHUE VYCTHBIN
OTHOCHUTEIILHON MOJIEKYIISIPHOU OIIpOC;
MacChl BEIIECTB

14. | MaccoBas 107151 XUMHYECKOTO VYCTHBIN
3JIEMEHTa B COCTMHCHUHT 0TIpoc;

15. | Pemrenue 3a1a4 Ha BEIYKUCIIEHUE VY cTHBIN
MacCOBOM JOJU XMMUYECKOTO 0TIpoc;
aneMeHTa o gopmye
COCTMHECHUS

16. | Dusnueckue ¥ XUMHYECKHE YcrabIi
SIBJICHUSI. XUMUYECKasl PEaKIIHs 0TIpoc;

17. | Tlpusnaku u yciaoBus YcTHbII
MPOTEKAHUS XUMUYECKUX 0TIpoc;
peakuui

18. | 3akon coxpaHeHHs MacChI YcTHbII
BemiectB. M.B. JlomoHOCOB — OIIpOC;
YYEHBIA-IHITUKIIOTICTUCT

19. | Xumuveckue ypaBHCHHS YcTHbIi

O1Ipoc;

20. | Tunbl XMMUYECKUX pEaKIUi VcTHbIi
(coenuHEeHHMs, pa3IoKCHHUS, OTIpoc;
3aMeIIeHus, 0OMeHa)

21. | Ypox 0600menus u YcTHbIN
CUCTEMAaTH3aIlu1 3HAHUH 01poc;

22. | YpOK KOHTpPOJIS 3HAHUH KonTpompHas

paborta;

23. | Bo3myx — cMech razoB. Cocras YcTHbIN
BO3IIyXa 0Ipoc;




24,

TennoBoit 3¢ pexT XuMIIecKoit
peaxuu, IOHSATHE O
TEPMOXUMHUYECKOM YpaBHEHHUH,
9K30- U IHJOTEPMUYECKUX
peaxuuax

YcTHBIN
0IIpoc;

25.

Kucnopon — xumuueckuit
3JIEMEHT U TIPOCTOE BEIIECTBO.
O30n. Haxoxaenue kuciopoaa
B IIpupoe, puznueckue u
XUMHYECKUE CBOMCTBA

(peakuyuy OKUCIIEHUS], TOPEHHUE).

TToustiie 00 okcumax

YcTHBIN
0TIpocC;

26.

CriocoObl nosryueHust
KHCII0po/ia B 1a00paTtopuu U
MMPOMBIIIJIICHHOCTH.

[IpumeHeHnne kucnopoaa

YceTHBIN
0TIpoc;

27.

[IpakTueckas padora Ne 3.
[Tonyuenue u cobupanue
KHCIJIOPO/Ia, U3y9IEHHUE ero
CBOMCTB

VYcTHBIN
0TIpoc;

28.

Kpyrosopot kucinopona B
npupojie. Tormuso (yrosp u
MeTaH). 3arps3HeHUE BO3/IyXa,
CrocoObI €ro peI0TBPAIICHHUS.

Vcunenune IIapHUKOBOTI'O

addexTa, pazpyiieHue
030HOBOTO CJIOS

YceTHBIN
0TIpoc;

29.

Boaopon — xumuueckuii
AJIEMEHT ¥ TIPOCTOE BEIIECTRO.
Haxosxnenue B nmpupoe,
(bU3UYECKUEe U XUMHUYECCKUE
CBOMCTBA (Ha IIpUMEPE
B3aHMOJIEMCTBUSA C
HEMETAUIAMH U OKCHIAMHU
METaJJIOB), IPUMEHEHHE,
COCcOOBI NOJTY4EHUS

YceTHBIN
OTIpoc;

30.

[Tpaktuyeckas padora Ne 4.
[Tonmy4yeHnue u cobupanue
BOJIOPOJ1a, U3YUEHHE €T
CBOMCTB

YcTHBIN
0Ipoc;
IIpaxTrnueckas
pabora;

31.

IloHsTHE O KHCIIOTaX U COMIAX

KoHTpobHas
pabora;




32. | KoauyecTBo Bemecta. MoJb. VerHbli
MousipHast macca 0IIpoC;

33. | Bakon ABoraapo. MoJsipHbIit YcrHbiid
00BEM Ta30B 0TIpoC;

34. | Pemienue 3a/1a4 Ha B3aMMOCBS3b YcrHbiit
KOJIMYECTBA BEIECTBA, 00BEMA U 0IIpOC;
Macchl ra3zoB. Pacuérsl no
XUMHYECKUM YPaBHECHUSIM

35. | PacuéThl 10 XMMHUYECKUM VYCTHBIN
ypaBHeHUsAM. [IpuMeHnenue OIIpOC;
3aKoHa ABOTapO

36. | dusnueckue CBOWCTBA BOJIBI. VeTHbIH
AHaJIU3 ¥ CHHTE3 — METO/IbI OIIpOC;
M3Y4YEHUS COCTaBa BOJIBI.

XuMH4yecKre CBOMCTBA BOIEI
(peakmuu ¢ MeTaIaMH,
OKCHJIaMU METaJIOB U
HEMETAJIJIOB)

37. | Tlousitie 06 OCHOBAHUSX H YcTHbII
MHIUKATOpax 0TIpOC;

38. | Boga kak pacTBOpHTEIIb. YcTHbIi
PactBops1. PacTBOpUMOCTH OIIpOC;
BEIIECTB B BoJie. HacblleHHbIe
Y HEHACBHIIIEHHbIE PACTBOPHI

39. | KoHueHTpalus pacTBOPOB. YcTHbII
MaccoBas 10J1sg BEnlecTsa B OIpocC;
pactBope. Brruucnenus ¢
HCI0JIb30BaHUEM
MOHATHA«MACCOBAs OIS
BEII[ECTBA B PACTBOPE»

40. | [Ipaktuyeckas padota Ne 5. YcTHbI
[IpuroToBrieHue pacTBOPOB C oTpoc;
OIIPENENEHHON KOHIEHTpALUEN IIpaxTrueckas

paborta;

41. | Poib pacTBOPOB B IIPUPOJIE U B KonTpompHas
XKU3HU yenoBeka. Kpyrosopot paboTa;

BOJIbI B IPUPOJIE. 3arps3HEHNE
IpUPOAHBIX BoA. OXpaHa U
OYHUCTKA MPUPOHBIX BOJ




42.

IIepBble ONIBITKH
KIIACCU(PUKAIIUU XUMUYECKUX

aneMeHTOB. [loHsaTre o rpynnax

CXOJOHBIX 3JICMCHTOB
(1IesmoYHbIC U
I[EJIOYHO3EMEIbHBIE METAILIBL,
raJIoreHbl, UHEPTHbIE Ia3bl).

DneMeHTHI, KOTOpble 00pa3yIoT
aM(pOTEePHBIC OKCUIBI U
THJIPOKCHIBI

YcTHBIN
0IIpoc;

43.

HNonnasg xuMudeckast CBsI3b

YceTHBIN
0TIpoc;

44,

Knaccuduxanus
HEOPraHWYECKUX COCTMHEHU

YceTHBIN
0TIpoc;

45.

OKCHJIBI: COCTaB,
Kjaccugukanus (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTEPHEIE,
HecosieoOpa3yronue),
HOMEHKJIaTypa
(MexayHapoHas U
TpuBHasbHas). [lonydeHue u
XUMHUYECKHE CBOWMCTBA
KHCJIOTHBIX U OCHOBHBIX
OKCHJIOB

VYcTHBIN
0TIpoc;

46.

OcHoBanus: COCTaB,

KJ1accu(uKanus, HOMEHKIIaTypa

(MexXayHapoIHAas U
TpUBHAJIbHAS), (GU3UUYECKUE U
XUMUYECKHE CBOWCTBA,
CTIOCOOBI TIOJTYUCHUS

YceTHBIN
01Ipoc;

47.

AmboTepHbIe OKCUBI U
TUAPOKCHUJIBI, UX CBOMCTBA U
MOJIy4YeHUE

YceTHBIN
OTIpoc;

48.

Kucnortsl: cocras,
KJaccupuKanys,
HOMEHKJIaTypa, pu3nuecKue
CBOMCTBA

YcTHBIN
OIpoc;

49,

Kucnotsl: xumuaeckue

CBOfICTBa, CIIOCOOBI MOJIYy4YCHUH.

Psg akTUBHOCTH METaJLIOB

YcTHBIN
0Ipoc;




50. | Conu (cpenumue): VerHbli
HOMEHKJIaTypa, CI1ocoObl 0IIpoc;
MOJTy4YeHUSsI, B3aUMO/ICHCTBUE
CoOJIeli ¢ MeTaIaMu,

KHCJIOTaMH, IIeJI0YaMu U
COJISIMU

51. | BeiuucneHus o ypaBHEHUSIM YerHbii
XUMHUYECKON pEeaKLun OIIpOC;

52. | T'eneTrnyeckas CBA3b MEXKIY YcrHbiit
KJIaCCaMH HEOPTaHUYECKUX 0TIpoc;
COEIMHEHU I

53. | [IpakTiuaeckas padora Ne 6. YerHbil
Pemrenne skcniepuMeHTAIBHBIX 0TIpoc;
3a1a4 o Teme «OCHOBHBIE
KJIaCChl HEOPTraHUYECKUX
COEJTMHEHUIN»

54. | Vpok 0600mieHus 1 VYeTHbIit
CHUCTEeMaTU3allii 3HAHUI OIIpOC;

55. | Ypok KOHTpOJIS 3HAHUIN KonTtponpHas

pabora;

56. | Ypok 0600mieHus 1 VcTHBIN
CUCTeMAaTH3aluK 3HAaHUN 0TIpOC;

57. | Crpoenne aromoB. Cocras YcTHbII
aTOMHBIX saep. M30Tomsl. 0TIpOC;
DnekTpoHbl. uznueckuit
CMBICT IOPSAKOBOTO HOMEpa
3JIEMEHTa

58. | [lepuoauuecKuii  3aKOH H VcTHbIi
[Tepuoanueckas cucTema 0TIpOC;
XUMUYECKUX 3neMeHToB [[. 1.

Mengeneea. [lepuopl,
TPy, TOATPYIIIIbL.
DU3NYECKUN CMBICT HOMEPOB
nepuoaa v rpyIiibl

59. | CTpoeHue MeKTPOHHBIX YcTHBIH
000J10yeK aTOMOB NepBbIX 20 OIIpOC;

XUMHYECKUX DJICMEHTOB
MEPUOANYECKON CUCTEMBI
. 1. Menaeneera




60. | Xapakrepucruka xumuueckoro |1 VYerHblit
3JIEMEHTA MO €ro MOJI0KEHHUIO B 0IIpOC;
IIEPUOANYECKON CUCTEME
. . MenneneeBa

61. | BHaueHHE NEPHOIUIECKOTO 1 YcerHbii
3aKOHA ¥ NEPUOINYECKON OIIpOC;
CUCTEMBI XUMHUYECKUX
AIIEMEHTOB JJISl PA3BUTHUS HAYKH
n npaktuku. J[. 1. MenaeneeB—

Y4EHBIN, ITEJaror U
rpaXKIaHUH

62. | YpoK KOHTpOJISI 3HAHHUH 1 KonTtponsHast

pabora;

63. | DIEeKTPOOTPUIIATEILHOCTE 1 VerHbli
aTOMOB XHMHUYECKUX 0TIpOC;
3JIEMEHTOB. XUMUYECKas CBS3b:

KOBaJICHTHAS MOJISIPHAS U
KOBaJICHTHAs HEMOJISIpHAS
64. | CreneHb OKUCIECHUS 1 YcTHbil
OTIpOC;
65. | CreneHb OKUCIIECHUS 1 [TuceMeHHBIH
KOHTPOJIb;

66. | CocraBjieHne ypaBHEHHI 1 YcTHbIi
OKHUCJIUTEIBHO- 0TIpOC;
BOCCTaHOBUTEJIbHBIX PEaKIUi U
CXEM DIIEKTPOHHOTO OasiaHca

67. | Ypok 0600mienus u 1 KonTtponpHas
CUCTeMAaTH3alK 3HAHUN paboTa;

68. | Vpok passuBarorero kourposs |1 YcTHbIN
3HaHui. XUMUS B IEUCTBUUA OIIpOC;

OBIIEE KOJIMYECTBO YACOB |68

I10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 kinacce/I"'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AKiinoHepHOE 00IIeCTBO
«M3parensctBo«lIpocBenienue;
BBenure cBOM BapuaHT:

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Amux6eposa JLIO. 3aaumarensHas xumus MockBa: «ACT _TIPECCy», 2002 rox

I'yzeit JI.C. Cyposuesa P.I1. Xumus: Borpocsl, 3amaun, ynpaxxaenust Mocksa: «/Ipoda», 2002 rox I'yzeit
JI.C. Copokun B.B. Cyposuesa P.I1. Xumus 8 ximacc Mockaa: «/Ipoda», 2002 rox

I'yzeit JI.C. Copoxkun B.B. Cyposiesa P.I1. Xumus 9 knacc Mocksa: «Zlpoda», 2002 roa

Kyspmenko H.E. Epemun B.B. Coopuuk 3aauy no xumun MockBa « Onuke 21 Bex», 2003 ron

Onwrun O. 3aHuMartenbHbIE OMBITH MO0 XUMUU MockBa: «/Jlerckas mureparypa», 2001 roxg

Crenun b.JI. Anuk6eposa JI.}O. 3anumarensubie 1 3¢ hekTuBHBIE ONBITH IO XUMUU Mocksa: «/Ipodar,
2002 rox

Xomuenko I'.I1. Xomuenko U.I'. COopHUK 3a/1a4 IO XUMUH TSI IOCTYHAIONIUX B By3bl MockBa. : «HoBas
BoJiHAY, 2001 rox

Xomuenko W.I'. CoopHUK 3a/1a4 TI0 XUMHUH IS cpeHed mkoiasl Mocka: «HoBas BomHay, 2001 rox

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.alhimik.ru ITpeacraBiaeHbl pyOpUKH: COBETHI AOMTYPHEHTY, YUUTEIIO XUMHH, CIIPABOYHHUK (OUYEHb
OoJbIas moA00PKa TAOJIUII U CIIPABOYHBIX MAaTEPHATIOB), BECEasi XUMHsI, HOBOCTH, OJIMMITUA/TBI,
KyHCTKamepa (Macca MHHTEPECHBIX HCTOPHUYECKUX CBEICHH ).

http://www.hij.ru XXypran «Xumust 1 5KM3HbY» IOHSITHO M 3aHUMATEIbHO pacCKa3bIBaeT 000 BCEM
HUHTEPECHOM, YTO IPOUCXOIUT B HAYKE M B MUPE, B KOTOPOM MbI JKHBEM.

http://chemistry-chemists.com/index.html DiekrponHsIii xKypHaT « XUMUKA U XUMHESD», B KOTOPOM
NPEJICTABIIEHO MHOYKECTBO OIBITOB [0 XUMHUH, 3aHUMATEIILHOM HH()OPMAIIHMH, TI03BOJISIONICH yBII€Yb
YYEHUKOB SKCIIEPUMEHTAIBHON YacThIO IIPEIMETA.

http://c-books.narod.ru BceBo3moxkHas tuteparypa o XuMHH.

http://www.drofa-ventana.ru M3sectHoe u31aTeabCcTBO yueOHOM uTepaTypbl. HOBUHKHM HAyYHOMOMYISPHBIX
Y 3aHUMATEJbHBIX KHHUT [0 XUMHH.



MATEPUAJBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHUE

KomrmnekT Tabmui. Moaenu KpUCTauTHIeCKIX PEIIETOK.

OBOPYJIOBAHMUE JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, MIPAKTUYECKHX PABOT,
JEMOHCTPALIMIA

Komnexunn «Bonoknay, «Kayuayk», «TommBo», «Metamib, UyryH U craib, CTPOUTEIbHBIX MATEPUAIIOB,
MPOMBIIIICHHBIX 00pa3IoB TKaHEeH U HUTOK, Habop TpadapeToB Moieneii aroMoB, KOMITIEKT mOpTpeToB
BBIJAIOIINXCS YUEHBIX-XUMHUKOB, IPUOOPHI IS MOJy4EHUS Ta30B, IPUOOP [UIsl HarpeBaHUs NPOOUPOK,
KO0JIOBI, KOJIOAa MepHasi, MPOOUPKH, BEChI TEXHUUYECKUE C PA3HOBECAMH, TOPEIIKa CIIUPTOBAs, JePIKaTeNb IS
MPOOUPOK, JI0XKEUKa JKeIe3Hast sl CKUTaHMSI BELECTB, MAJIOUKa CTEKIISTHHAS, TPUOOP Ui OTBITOB 110 XUMUU
C 3J1. TOKOM, IITaTUB JJIs1 IPOOUPOK, IITATUB JJaOOPATOPHBIN, MBI TUT€JIbHBIE, BOPOHKA CTEKJISTHHAS,
CTaKaHbl, IWINH]P U3MEPUTENbHBIN, Yalllka BelapuTeabHas ¢papdopoBast, IpeIMeTHbIE CTEKIa, BOPOHKA
KarespHas mapooOpasHas, CTylKa ¢ IECTUKOM, KpHUCTAaNIN3allMOHHAas yalla, Oymara (puiIbTpoBajibHasl,
HabOpBI MHANKATOPOB, IPOOKK PE3NHOBBIE, CTEKIISIHHBIE TpyOKU. Habopsl peakTnBoB. O00OpyI0BaHME LIEHTPa
"Touka pocra'. KOMITBIOTEP, IPOoeKTOP, Habopbl CD 1rcKOB 1O TemMaM.
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