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IHHOACHUTEJIBHAA 3ATIINCKA

Pabouast mporpamma o XuMuH Jyis 00yJaromuxcsi 8 KIIaCCOB COCTaBJICHA Ha OCHOBE TpeboBaHMil K
pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus,
npeacTaBieHHbIX B DenepantbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOTO OOIIIEro
o0pa3oBaHus, ¢ yI€TOM pacnpeeN€HHBIX M0 KJIaccaM MPOBEPSIEMBIX TPEOOBAHUHN K pe3yabTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO 00IIEr0 00pa30BaHUs U 3JIEMEHTOB COJICPKAHMUS,
MPEJCTABICHHBIX B Y HUBEPCATLHOM KOJM(HUKATOPE M0 XMMHH, a TaKKe Ha ocHOBe [IpumepHoii mporpaMMbl
BOCIUTaHUS 00yJaromuXcs MPH MOJyYEHUH OCHOBHOTO 00111ero oopa3zoBanus u ¢ yuérom Konnenmmm
MperojaBaHus yaeOHOTO mpeaMeTa « XUMEs» B 00pa30oBaTeIbHBIX opraHu3anusx Poccuiickoii
denepanyn, peaau3yoIX OCHOBHBIE 001Ie00pa3zoBaTenbHbIe porpammbl (yTB. Pemennem Komnnernn
Munnpocsemienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMMUSD»

Bxuag yueOHoro npenmera « XuMus» B IOCTHXKEHHE 11€7I€i1 0CHOBHOTO 0011ero 00pa3oBaHus 00ycloBiIeH
BO MHOTOM 3Ha4e€HHUEM XUMHUUIECKOM HAyYKH B ITIO3HAHWH 3aKOHOB MPUPO/JIbI, B PA3BUTHUU IMTPOU3BOAUTCIbHBIX
CHJI 00IIIECTBA M CO3JJaHUH HOBOM 0a3bl MaTepUaIbHOM KYIbTYPBHI.

XUMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK PacIpoCTpaHuia CBOE BIMsIHUE Ha BCE 00IacTH
YeJI0BEYECKOTrO CYIIECTBOBAHUS, 3a/1ajla HOBOE BUJIEHUE MUPA, CTalla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM >KM3HH O0II€CTBA: 3HAHNE XUMUU CIIY>)KUT OCHOBOH /ISt
(hopMUpOBaHUS MUPOBO33PEHUS YEIIOBEKA, €T0 MPECTABICHUN O MAaTePUAIbHOM €MHCTBE MUPA; BAKHYIO
poJib urpaioT hopMUpyeMble XMUMHEH MPEACTABICHHUS O B3aUMOIPEBPALICHUSIX SHEPTHH U 00 HBOJIIOLUN
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha pelleHne riIo0albHbIX TPOoOeM YCTOMUNBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTUICCKOH, IMUIIIEBOM U SKOJOTUYECKON O€30MacCHOCTH, IPOOIeM
3/IpaBOOXpaHEHHUSI.

B YCIOBHUAX BO3paCTarOMICro 3HAYCHUS XUMHUH B ) KU3HU O6IH€CTB3 CYIIECTBECHHO ITOBBICHUIIACH POJIb
XHUMHNYCCKOTI'O O6p330BaHI/I$I. B mmane conyalan3any OHO ABJIICTCA OJHUM U3 YCJ'IOBI/Iﬁ (bOpMI/IpOBaHI/ISI
HUHTCJUICKTA JIMYHOCTHU U TAPMOHHUYIHOT'O eé pa3BUTHA.

CoBpeMEeHHOMY YeJIOBEKY XUMUYECKHE 3HAHUSI HEOOXOAUMBI 1711 IPUOOpETEHHS 00IIEKYIbTYPHOTO
YPOBHS, IO3BOJIAIONIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOT000Opa3HOM
KU3HU OOIIEeCTBa, /U1 OCO3HAHUS BaXXHOCTU Pa3yMHOTO OTHOILIEHUSI K CBOEMY 37I0POBBIO U 3JI0POBBIO
JPYTUX, K OKpYKarolel IpUpoIHOM cpesie, AJisi TPaMOTHOTO MOBEICHUS MPU UCTIOTIb30BAHUU PA3TUYHbIX
MaTepHUaIoB U XMMHYECKUX BEIIECTB B MOBCEIHEBHOMN KU3HMU.

XUMHUYECKoe O6pa3OBaHI/IC B OCHOBHOM IIIKOJIE SBJISETCS 0a30BBLIM 10 OTHOILEHUIO K CHCTEME 061].161"0
XHUMHNYCCKOI'O O6pa3OBaHI/I${. HOSTOMy Ha COOTBETCTBYIOIIEM €MY YPOBHC OHO PCAJIM3YCT NMPUCYLINC O6H.I€My
XUMHUYCCKOMY 06pa30BaHI/IIO KITFOUCBLIC ICHHOCTH, KOTOPBIC OTPAKAIOT TOCYAApCTBCHHBIC, 06I_HCCTB€‘HHI:>IG n
HHAUBUAYAJIbHBIC HOTpe6HOCTI/I. OTUM ONpCALCIIAACTCA CYITHOCTD O6H_ICI\/’I CTpaTerun 06y‘IeHI/I}I, BOCIIUTAHUA U
pa3sBUTUA 06yqafou11/1xc;1 cpeacrBamu yqe6H0ro npeamMeTa «XUMUI».

N3yuenne npeamera: 1) cnocoOCTBYET peaan3aliii BO3MOXKHOCTEH Ui caMOpa3BUTHS M POPMUPOBAHMS
KYJIBTYpPBI TMYHOCTH, €€ 0011ei 1 GYyHKIMOHATBHOM IPaMOTHOCTH; 2) BHOCHUT BKJIaJA B (POpMUPOBaHUE
MBIIIUIEHUS] U TBOPYECKUX CITIOCOOHOCTEN MOAPOCTKOB, HABBIKOB UX CAMOCTOSATENILHON ydeOHOM
JeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEILCKUX YMEHHM, HE0OX0AUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B TPO(PECCUOHATBLHOM IeATENFHOCTH; 3) 3HAKOMUT CO CHEU(PHUKON HAYYHOT'O MBILILICHUS,
3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IJIS1/1a HA €IMHCTBO MPUPOBI U YEIOBEKA, ABJISETCS OTBETCTBEHHBIM



3TarnoM B (GOPMUPOBAHIH €CTECTBEHHO-HAYYHOH rPaMOTHOCTH MOAPOCTKOB; 4) CrIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHBIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHUT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHHE IIKOJIbHUKOB.

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

Kypc xumun 0CHOBHOM IIKOJIbI OPUEHTUPOBAH HA OCBOCHHE O0YUYAIOIIUMHKCS OCHOB HEOPTaHHUYECKOM
XHUMHUHU U HCKOTOPBIX HOHATHHU U CBGI[GHI/IfI 06 OTACIIBbHBIX o0OBeKTax OpI‘aHI/ILIeCKOf/'I XHUMHU.

CrpykTypa conep:kaHus rnpeamera copMHUpOBaHa HA OCHOBE CUCTEMHOIO IOJX0/1a K €r0 U3yYEHHUIO.
ConepmaHI/Ie CKJIaIbIBACTCA U3 CUCTEMbI MIOHITHH 0 XUMHUYECKOM 3JIEMEHTE 1 BEIICCTBEC U CUCTEMBI TTOHATHH
0 XUMH4YecKOH peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO MPHUHIIUITY [1OCIIEI0BATENEHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABIEHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYIISIPHOTO
Y4EHHMS KaK OCHOBBI BCETO €CTeCTBO3HaHus, ypoBHs [lepnoaudeckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMHUHU, YYCHHA O CTPOCHUU aTOMa U XUMHYECKOH CBiA31, HpeI[CTaBJ'IeHI/Iﬁ 00
IEKTPOIUTUYECKOM TUCCOLMALIMY BEILECTB B pacTBOpax. TeopeTnuecknue 3HaHMs pacCMaTPUBAIOTCS Ha
OCHOBE AMIIMPUYECKH MOTYYCHHBIX U OCMBICICHHBIX ()aKTOB, pPa3BUBAIOTCS MOCIIEA0BATENBHO OT OJIHOTO
YPOBHS K JIpYyTOMY, BBINIOJIHSSA (YHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U

BO3MOJKHOCTEH MPAKTHYCCKOI'0 NIPUMCHCHUSA U IMMOJTYUYCHUS N3YyYaCMbIX BCIICCTB.

Takas opranusanus cofepxKaHus Kypca criocoOCTBYET MPEICTaBICHUIO XUMUYECKOW COCTaBIIAIOIIEN
Hay4YyHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoibl. Tem caMbiM oOecrieynBaeTcsi BO3MOKHOCTD
(dhopMupoBaHUs y 00yHarOMMXCsl IEHHOCTHOTO OTHOIIIEHUS K HAYyYHOMY 3HAHUIO U METOJ]aM TO3HaHUS B
Hayke. BaxHO Takke 3aMEeTHTb, YTO OCBOEHHE COACPKAHUs Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHBIX KypcoB: «OKpyx)aronmi Mup», «buosorus. 5S—7 knaccel» U «Pu3ukKa. 7 Kiaccy.

HOEJIX U3YYEHHUSA YYEBHOI'O IIPEAMETA «XUMMSA»

K HampaBienuio nepBoCcTerneHHOM 3HAUMMOCTH MPH peann3aiii 00pa30BaTeNbHbIX QYHKIUI
npeaMeTa«XuMHUs» TPAAUIIMOHHO OTHOCAT (GOpMHUPOBAHKUE 3HAHUNM OCHOB XUMHUYECKOI HayKH Kak 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUYECKOM NEATEIbHOCTH YeJIOBEKa U KaK OJJTHOTO U3 KOMIIOHEHTOB
MHUPOBOM KYJIbTYpHL. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUN O HayYHBIX METO/IaX U3yYCHHs BEIIECTB U
XUMHUYECKUX PEaKlUi, a TaKkke B (GOPMUPOBAHUH U PA3BUTUU YMEHHI U CIIOCOOOB JIeATEIHHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHUEM, HAOIIOJCHUEM U MPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOICHUEM
MpaBuJI 0€30MacHOTO OOpaIlleHus C BEIIeCTBAMU B TIOBCETHEBHOM JKU3HH.

Hapsny ¢ aTum nenu n3ydeHus npeMeTa B IporpaMMe yTOUYHEHbl M CKOPPEKTHUPOBAHBI ¢ YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero 00pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh OOYYeHUs Ha pa3BUTHE U CaMOPa3BUTHE JINYHOCTH, (popMupoBaHue e€
MHTeJUIeKTa U 0011ell KynbTypbl. OOydeHne yMEHHUIO YUUThCS M NPOJI0JIKaTh CBOE 0Opa3oBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMHA y4eOHBIX MPEAMETOB.

B cBs3M ¢ 3TUM NpH M3y4EHHUH MTpEeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIEe 3HAU€HHE MTPUOOpPETH TaKue
LIEJIH, KaK:

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

HaNpaBJICHHOCTh O0YYEHHUS Ha CUCTEMAaTHYECKOE MPHOOIIEHHE YIAITUXCS K CAMOCTOSATEIbHON



MO3HABATEIBHOM JIEATEILHOCTH, HAYYHBIM METOaM MO3HAHUSA, (POPMHUPYIOIIMM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU;

obecrieueHne yCIOBHii, CIOCOOCTBYIONTUX MPHOOPETEHUIO 00YJAIOIIUMHUCS OTIBITA Pa3HOOOPa3HOIMA
JEeATeIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETECHITUH ), IMEIOIINX
YHUBEPCAJIbHOE 3HAUCHHE VIS PA3IIMYHBIX BUJIOB JIESTEILHOCTH;

(dopmupoBaHue yMEHHI OOBSICHATD U OLIEHUBATD SIBJICHUS OKPYKAIOLIETO MUPa Ha OCHOBAHUY 3HAHUH U
OTIBITA, TIOJTYYEHHBIX TP U3YUYECHUH XUMHUU;

¢dbopmupoBanre y 00yJarONUXCcsi TYMAaHUCTHYECKUX OTHOIIECHHH, TOHUMAHUS [IEHHOCTH XUMHUYECKUX
3HAHUMN 111 BBIPAOOTKH 3KOJOTMUECKHU LIE€JIECO00pa3HOro MOBEACHMS B ObITY U TPYI0BOH A€ATEILHOCTH B
LEJISIX COXPAHEHUS CBOETO 3I0POBBS  OKPYKAIOIIECH MTPUPOTHOMN CPEJIbI;

pa3BUTHE MOTHUBAIIMH K 00YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHUS 00I€4eI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(UIISt M HAITPABICHHOCTH
JabHENIero o0y4eHus.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Pose xuMuu B )KU3HU desioBeka. Tena u BemecTsa. PU3nyeckue CBOWCTBA BEIIECTB.
ArperaTHoe COCTOsHHEC BCIICCTB. HOHHTHG 0 MCTOJAax IMO3HAHHUA B XUMHU. XuMUs B CUCTEMC HayK. qI/ICTbIe
BemiecTBa U cMecu. CrocoObl pa3jiesieHus: CMecen.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 3TIeMEHTHI. CHUMBOJIBI XUMUYECKHUX AJIEMEHTOB. [IpocThie U clIoXKHbIE
BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xummnaeckas Gopmyra. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTABA
BewecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOcHUTENbHAsI MOJIEKY/IsIpHas Macca. MaccoBast 40715
XMUMHMUYECKOTO JIEMEHTA B COCUHEHHH.

Ou3nuecKkue U XMMUYECKUE SBICHUS. XUMUYECKasi peakius 1 e€ Mpu3HaKu. 3aKOH COXpaHEHHS MacChl
BelIecTB. XUMUYeCKre ypaBHeHus. Kitaccuukanus XuMUIeCKAX Peakuii (COeAMHEHMS, Pa3lIOKEHHS,
3aMeleHus, oOMeHa).

XUMUYECKUH KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHMUYECKOM MOCY0M, ¢ MpaBUiiaMu paboOThI B 1TaOOpaTopuu u
npuéMamu 00paleHus ¢ JJabopaTopHbIM 000PYIOBaHNEM; H3yYEeHUE U OTIMCaHUE (PU3MUECKIX CBOUCTB
00pa3110B HEOPraHUYECKHX BEIIeCTB; HaOmoieHne pu3nueckux (IIaBJIeHne BOCKA, TassHUE JIb/la, PACTUPaHUE
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIUS BOJIbI) M XUMUYECKHUX (TOPEHNE CBEUH, MPOKATMBAHNE METHON
MIPOBOJIOKH, B3aMMOJIEHCTBIE MeJIa C KUCIIOTOMN) sIBJIEHUH, HAOII0eHNE U ONMCaHue IPU3HAKOB MPOTEKaHUS
XAMUYECKHUX PEaKIuii (pa3ioskeHne caxapa, B3auMOJICHCTBHAE CEPHOM KUCIIOTHI C XJIOPHIOM Oapus,
pasnokenune ruapokcuaa meau(ll) npu HarpeBanum, B3anMoaeiicTBre kese3a ¢ pactBopoM cosu meau(ll));
M3y4deHue crnoco0oB pasieieHusl cMecel (C IMoOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BHITIAPUBAHUE,
OUCTUILISALMS, XpoMaTorpadus), IpoBeACHUE OUUCTKU IIOBAPEHHON COJIM; HAOIIOAEHUE U OTIUCAHUE
pe3yabTaTOB MPOBEACHUS OMBITA, MIUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUsI MacChl; CO3AaHue MO esel
MOJIEKY (ITapOCTEPKHEBBIX).

BaxuHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kuciopon — aneMeHT U mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IIpHUpoie, (U3NYECKUE U XUMUYECKHe cBOMCTBA (peakiuu ropenus). Oxcuapl. [Ipumenenue
kuciopoaa. CriocoObl MOTydeHUs! KUCIOPO/ia B JIabOpaTOpUH U MPOMBIIITIEHHOCTH. KpyroBopoT kucioposa B
npupojae. O30H — aIoTpoIHas MOIU(pUKALK KHUCIOPOa.

Temnosoit acbcbeKT XUMHWYECKOH peaKknun, TCPMOXUMHUYICCKHUEC YPABHCHU A, 9K30- U SHAOTCPMUYICCKHUC
PCaKIuu. Tomnupo: yroJjib 1 METaH. 3an${3HCHI/Ie BO3yXa, YCUJICHUC IMTAapHHUKOBOI'O 3(1)(1)CKT8., pa3spyuiceHue
O30HOBOTIO CJI04.

BOI[OpOI[ — JJICMCHT M ITPOCTOC BCIICCTBO. Haxoxnenue BOJOpO/Ja B IIpHUPOJC, (1)I/I3I/I‘ICCKI/IC H XUMHYCCKHUC
CBOﬁCTBa, IMPpUMCHCHHC, CII0COOBI IMOJIy4CHUS. KwucnoTsl u comn.

KomnuectBo BemectBa. Monb. MonspHast Macca. 3akoH ABorapo. MossipHslil 00bEM ra3oB. Pacuérsl o
XUMUYECKUM YPABHEHHUSM.

dusnueckue cBoMcTBa BoAbl. Boma Kak paCcTBOPHUTEIIb. PaCTBOpLI. HaceplmmeHHbIe 1 HEHACHIIIIEHHBIE
PacTBOPLI. PaCTBOpI/IMOCTB BEILIECTB B Bojie.MaccoBas 10715 BEIIECTBA B pacTBOpC. XHUMHYECKHE CBOMCTBA
BOJEI. OcnoBanus. Poib pacTBOPOB B IIPUPOAC U B JKU3HU YUCIIOBCKA. prrOBOpOT BOJBI B ITpUPOJC.
3arp$[3HeHI/Ie MMpUPOAHBIX BOI. OxpaHa " OYUCTKA NPpUPOAHBIX BOA.

Knaccudukarus Heoprannueckux coeaunennid. Oxcuapl. Kimaccudukanust okCUI0B: coneoopas3yronue
(ocHOBHBIE, KUCTIOTHBIE, aM(pOTEepHBIC) U HecosieoOpa3yromue. HomeHkmatypa okcuaoB (MexXIyHapoaHas U
TpuBHabHas). DU3nueckre U XUMUYECKUE CBOMCTBA OKCUAOB. [losryueHre OKCHIIOB.

OcnoBanus. Knaccugukarus ocHOBaHU: HIENOYM U HEPACTBOPHMbIe OCHOBaHMs. HoMeHkIaTypa
OCHOBaHUH (MeXIyHapoHas U TpuBuanbHas). Ousnueckne u XUMUUYECKUE CBOMCTBA OCHOBAHUH.



[Tosmyuenne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucinot. Homenknarypa KucioT (MeXIyHapoIHasi U TPUBUAIBHAS ).
DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. P aktuBHOocTH MetamioB H. H. bekerosa. [losyuenue
KHCJIOT.

Comu. Homenkmnatypa cosieit (MexayHapoiHas U TpuBHaNIbHAs ). PU3MUECKHE U XUMUUYECKHE CBOMCTBA
conei. [lonyuenue comnen.

I'enernueckas cBs3b MEXKAY KacCaMU HEOPTraHUYECKUX COEANHEHUN.

XUMHUYECKUH KCIIEPUMEHT: KaUECTBEHHOE OIPEIEICHUE COACPKAHUSI KHCIOPOia B BO3IyX€; IOJIy4eHHE,
coOupaHue, paclo3HABAHUE U N3yYCHHE CBOMCTB KUCIOPO/1a; HAOIIOICHNE B3aUMO/ICHCTBHS BEIIECTB C
KHCJIOPO/IOM U YCIIOBUSI BOSHUKHOBEHUS U MPEKpaIlleHUs TOpeHus (I1okapa); 03HaKOMJIEHHE ¢ 00pa3amMmu
OKCHJIOB M OTIMCAaHHWE UX CBOWCTB; MOIydeHHE, COOMpaHKe, PACIIO3HABAHNE U U3yUSHHE CBOMCTB BOJIOPOIa
(ropenue); B3auMoaericTere Bogopoaa ¢ okcuaoM mean(ll) (Bo3MokHO HCTonb30BaHNE BUIEOMATEPHAIIOB);
HabJ0IeHNe 00pa3IoB BELIECTB KOJIMYECTBOM | MOJIb; HCCe10BaHNE 0COOEHHOCTE pacTBOPEHUS BEIIECTB
C Pa3JIMYHOM PACTBOPUMOCTHIO; MPUTOTOBICHHE PACTBOPOB C ONMPENCIEHHON MAaCCOBOM JT0JIEH
PacTBOPEHHOTO BEIIECTBA; B3aMMOAEHCTBHE BOJIbI C METaNIaMU (HATPUEM U KaJIblIMeM) (BO3ZMOXKHO
HCI0JIb30BAHNE BUJIEOMATEPHUAIIOB); OMPEIENIEHNE PACTBOPOB KUCJIOT U IIEJI0YEH C MOMOIIBI0 HHINKATOPOB;
UCCcleI0OBaHUE 00pa3lioB HEOPraHUUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOMIOIeHIE U3MEHEHHS OKPacKu
MHMKAaTOPOB B pacTBOPAxX KUCIOT U HIesoueit; uzyuenue Bzaumopenicteus okcuaa meau(ll) ¢ pacrsopom
CEPHOM KUCIIOTHI, KUCJIOT ¢ METAJUIAMM, PEAKIUI HEUTpaIn3aluy; NOJIy4€eHHEe HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJIHOTO METaJUIa JPYTUM U3 pacTBOpA COJIH; pEIIeHHE SKCIIEPUMEHTAIbHbBIX 33/1a4 110

Teme«BaxHelme Ki1acchl HEOPraHUYECKUX COEAMHEHUI.

Iepuonuyeckuii 3axon u [lepuoanyeckas cucreMa XuMudeckux jaeMenToB JI. U. MenneneeBa.
Crtpoenue aToMoB. XUMHYeCKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[TepBbie MOMBITKHM KIacCCHU(UKAIIUN XUMHUYIECKUX 71eMeHTOB. [IoHATHE O Tpynmax CXOAHBIX JIEMEHTOB
(1IeIoYHbBIC U MICIIOYHO3EMETBHBIC METAJIIBI, TAJIOTCHBI, MHEPTHBIC T'a3bl). DJIEMEHTHI, KOTOPbIE 00pa3yIoT
amdoTepHbIC OKCHJIBI U THIPOKCHUIBI.

[Tepuonnueckuii 3akoH. [leprnoanueckas cucrteMa xumuueckux aemenToB J[. 1. Menaeneesa.
KopoTkonepuoanas u jyimHHONIEproAHas GopMbl [leproanyueckoi CHCTeMbl XUMHYECKHX 1eMeHTOB /1.

W. Menneneesa. [leprosl u rpymbl. @u3ndeckuil CMbICI HOPSAIKOBOTO HOMEpPA, HOMEPOB MEepHoIa U
TPYIIIBI AJIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTombl. DnekTponbl. CTpoeHHEe 3JIEKTPOHHBIX 000JI0UYeK
aToMOB nepBhIX 20 xumuyeckux 3aeMeHToB [lepuoauueckoit cuctemsl J1. 1. MenneneeBa. XapakrepucTuka
XUMHUYECKOT0 3JIEMEHTA M0 ero noJjioxenuto B [lepuonuueckon cucreme /1. . Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUS paJinyCa aTOMOB XUMHUYCCKUX DJICMCHTOB, MCTAJINIMUCCKUX U
HeMeTaJJIMUeCKUX CBOMCTB MO rpyimnaMm U rnepruoaam. 3HaueHHUE HCpI/IOI[I/I‘ICCKOFO 3aKOHa 1 HepHO,Z[H‘IGCKOﬁ
CUCTCMbI XUMHNYCCKHUX JJICMCHTOB UIA PA3BUTHA HAYKH U ITPAKTHUKU. I[ H. MenneneeB — y‘IéHBIfI u
TpaXIaHUH.

Xumunueckas cBs13b. KoBajieHTHas (HOHfipHaﬂ n Hel'IOJ'IHpHaH) CBA3b. 3J'IeKTp00TpI/ILIaTeJ'IBHOCTB
XHMHUYECKHX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenens okuciieHus. OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC peaKknuu. Hpoueccm OKHCIICHUA U
BoccTaHOBJIICHUS. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

XHUMHUYECKHM SKCIICPUMCHT: U3YUYCHUC 06pa3u0B BCIICCTB MCTAJIJIOB U HEMCTAJIJIOB, B3aHMOJICHCTBHE
THAPOKCHUAa HUHKA C paCTBOpAMU KUCIIOT U Luenoqeﬁ; MPOBCACHUC OIBITOB, NJINTFOCTPUPYIOITHUX
MMPUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKum"d (FOpCHI/IC, PpCaKkuun pa3jioKCHUs, COC,Z[I/IHCHI/ISI).

MexnpeamerHblie CBA3U
Peanuzanus MeXNpeaAMETHBIX CBA3EH PU U3yYEHUN XUMUU B 8 KIJIACCE OCYLIECTBIISIETCS YEPE3



HCITIOJIb30BAHHEC KaK 06H_II/IX CCTCCTBCHHO-HAYYHbBIX HOHHTHﬁ, TaxKk 1 HOHﬂTHﬁ, SABJIAOIUXCA CUCTEMHBIMHU JIs1
OTACJIbHBIX MPEAMETOB €CTCCTBCHHO-HAYYHOT' O IIUKIJIA.

OO01ue ecTecCTBeHHO-HAYYHbIE TIOHATHUS: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CHHTES,

KJIacCU(pUKAIs, TIEPUOAUIHOCT, HAOIIOICHHE, SKCIIEPUMEHT, MOJACITUPOBAHNE, U3MEPEHUE, MOIEIb,
SIBJICHUE.

du3uKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIIbI, PAIMOAKTUBHOCT,
MOJIEKYJIa, AIEKTPUUECKHI 3apsifl, BEIIECTBO, T€JI0, 00bEM, arperaTHOe COCTOSIHUE BEIEeCTBa, ras,
(bu3HUYeCKre BEeIMYMHBI, SIMHUIIBI H3MEPESHHSI, KOCMOC, TTAaHETHI, 3837161, CoJTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPAIIbI, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBIE, TOTUIUBO,
BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

W3yuenne xuMuu B 8 KJlacce HaNpaBJIEHO Ha TOCTH)KEHUE 00YJaIOIIMMHUCS JTMYHOCTHBIX, METAIPEIMETHBIX
Y TIPEAMETHBIX PEe3yIbTaTOB OCBOCHUS YU€OHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIbTAThl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001Iero 00pa3oBaHUs JOCTHTAIOTCS B XOJIC
O6y‘-IeHI/I$[ XUMHUHN B €AUHCTBEC y‘I€6HOI7I Y BOCIIMTATEIbHOU JCATCIIBHOCTHU OpFaHI/I3aIII/II/I B COOTBCTCTBUU C
TpaaAUuIMOHHBIMHU pOCCPIfICKHMH CONUOKYJIBbTYPHBIMH U JYXOBHO-HPABCTBCHHLIMU LICHHOCTAMU, IMIPUHATBIMHU
B O6H.I€CTB€ IMpaBHJIaMH U HOpMaMU IMOBCACHHUA U CHOCO6CTBYIOT nmponeccaM CaMOIIO3HaHWsA, CaMOPAa3BUTHA
Y COIMATM3ALMN 00YJIarOITUXCS.

JIM4HOCTHBIE PE3YJAbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE€ B YACTH:

IMaTpuOoTHYECKOr0 BOCIIUTAHUS

1) IEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYyYHOMY HACIEIHIO,
MMOHUMAaHUSI 3HAYCHUSI XUMUYECKON HAYKH B )KM3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIA/IETh
JIOCTOBEpHOM MH(OpMAIUElt O MePeOBBIX JOCTIKEHUAX U OTKPBITUIX MUPOBOM U OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U 0OIIECTBA;

I'paxxmanckoro BoCnMTaHus

2) MMpEACTABJICHHUA O COMUAJIBHBIX HOpMax H MnpaBujiaX MEXKINIYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO -UCCIIeIOBATENbCKOM, TBOPUECKON 1
APYruX BUAAX JESATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOH JIEATEIbHOCTH IIPH BHINOJIHEHUH
yueOHBIX, I03HABATENIbHBIX 33/1a4, BBIIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3AHUN YUEOHBIX IIPOEKTOB,
CTpEMJIEHUS K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOILU B MPOLIECCE ITON yUeOHOM! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U MOCTYIKH CBOUX TOBAPUILEH C MO3UIIMK HPAaBCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMSI IOCIIEICTBUI OCTYIIKOB;

LleHHOCTH HAYYHOT O MO3HAHUS

3) MHUPOBO33PEHYECKUX MTPEICTABICHHM O BEIIECTBE M XUMUYECKOM PeaKI[ii, COOTBETCTBYIOIIHNX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIONIMX OCHOBY JUIsl HOHUMAHUS CYIITHOCTU HAyYHOU
KapTUHBI MUPA; IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOIbI, B3AUMOCBSI3AX
4eJl0BeKa C MPUPOTHOM cpesioil, O poJid XUMHHU B TO3HAHUH STUX 3aKOHOMEPHOCTEH;

4) nmo3HaBaTeIbHBIX MOTHBOB, HAIIPABJIICHHBIX Ha MOJIY4Y€HUE HOBBIX 3HAHU M M0 XUMUH, HEOOXOTUMBIX IS
00BsicHEHUS HAOII0JaeMbIX MTPOLIECCOB U SIBICHUH;

5) no3HaBaTenbHOM, HH(HOPMALIMOHHON M YNTATENILCKON KYIbTYphl, B TOM UHCJIE HABBHIKOB
CaMOCTOSITENILHOM pabOThI ¢ y4EOHBIMU TEKCTaMH, CIIPABOYHON JTUTEPATYPOid, JOCTYIHBIMU TEXHUYECKUMHU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

6) nuaTepeca K 00y4EHUIO U TIO3HAHUIO, TF0003HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHUIO, TPOEKTHOM U UCCIIEOBATENLCKOM AEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310pOBbS

7) 0co3HaHMS IEHHOCTH KM3HU, OTBETCTBEHHOTO OTHOILIEHHSI K CBOEMY 3/10pPOBBIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIECTBUNA U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HE0OOX0AUMOCTH COOIIOIeHNS MTPaBUII 0€30MaCHOCTH NP 0OpaIleHUH C
XMMUYECKUMU BEIIeCTBAMH B OBITY M peabHON JKU3HU;

Tpynosoro Bocnuranus
8) uHTEpeca K MPaKTHUECKOMY U3Y4EHUIO podeccuil U Tpyaa pa3IMdyHOro poja, yBaXeHHe K Tpyay U



pe3yibTaTtaM TPYyIOBOH JEATENLHOCTH, B TOM YHCJIEe HAa OCHOBE IIPUMEHEHUS MPEIMETHBIX 3HaHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHANBUIYAJIbHON TPAEKTOPHH MPOIAOIDKEHHS 00pa30BaHus C yYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npoheccHOHANBFHON AEATEIILHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUI; TOTOBHOCTh a/IallTUPOBATHLCS B
npodeccHoHaIbHO cpere;

IKOJIOTHYeCKOTr0 BOCIIUTAHUS

9) sKosOorHyYecKy 1e1eco00pa3HOro OTHOUIEHUSI K IPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMJIe, OCHOBE €&
CYIIECTBOBAHMsI, IOHUMaHHUS IEHHOCTH 3JI0POBOTO M 0€301acHOr0 00pasa )KU3HH, OTBETCTBEHHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHMSI IEHHOCTH COOIIOICHHS
npaBui1 0€30MaCHOTO MOBEACHUS MTPHU PadOTE C BEMIECTBAMH, a TAK)KE B CUTYAIHIX, YIPOKAIOUINX 310POBBIO
¥ YKU3HHU JIIOJIEH;

10) cnocoOHOCTH MPUMEHSTH 3HAHMSL, [TOJIy4aeMble NTPU U3yYECHUN XUMUH, JUIsl pELICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKarollel MPUPOIHOM CPeIoi, MOBBILIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPhI, OCO3ZHAHMS
rJ100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTeH UX pellleH s MOCPEACTBOM METOI0B XuMum; 11)
9KOJIOTMYECKOT0 MBILUICHUS, YMEHUSI PYKOBOJCTBOBATHCSA UM B NIO3HABATENIbHOM, KOMMYHUKATUBHOU U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC TSI JOPMHUPOBAHUS MUPOBO33PEHHUS
oOl1ieHay4Hble MOHTHA (3aKOH, TEOPHUs, TPUHIIUIL, TUIIOTE3a, (PaKT, cucTema, Mpolecce, SKCIEPUMEHT U Ip.),
KOTOPBIE UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IPeIMeTaxX U MO3BOJISIOT Ha OCHOBE 3HAHU U3
3TUX IPeaMETOB (GOPMHUPOBATH MPECTABICHUE O IIEJIOCTHON HAyYHOW KapTUHE MHUpPA, U YHUBEPCAJIbHbIE
y4eOHbIe JeCTBUA (IT03HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYJIATHBHBIC), KOTOPHIE 00€CTICUNBAIOT
(hopMHpOBaHKHE TOTOBHOCTH K CAMOCTOSTEIbBHOMY TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeIbHOCTH.

MeTaHpeI{MeTHHe PE3YyIbTaTbl OCBOCHUSA 06pa30BaTean0171 IIporpaMMmsal 10 XMMHHU OTpaXKaroT OBJIaJCHUC
YHHUBEPCAJIbHBIMHU IIO3HABATCIIbHBIMU ﬂeﬁCTBHHMH, B TOM YHUCIJIC:

ba3zoBbIMHE JIOTHYECKHMH JAeHCTBUIMH

1) yMeHHEM HCIIOIB30BATh MPUEMBI JIOTHYECKOTO MBIIIJICHHUS ITPU OCBOCHUHY 3HAHHUI: PaCKPhIBATh CMBICT
XUMUYECKUX TOHATUH (BBIICIATh X XapaKTEPHbIC MPU3HAKYU, YCTAaHABINBATh B3aUMOCBSI3b C IPYTUMU
MTOHSATHUSIMH ), UCIIOJIH30BATh MOHATHUS ISl O0OBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHUI; BHIOMPATh OCHOBAHUS
U KPUTEPUU ISl KJIaCCU(PHUKAIIMN XUMUYECKIX BEIIECTB M XMMHUYECKUX PEaKLUi; yCTaHABIUBATh MPUUUHHO -
CJIEJICTBEHHBIE CBA3U MEKy 00BEKTaMU M3YUEHUS; CTPOUTH JIOTUUECKUE PACCYXKACHUS (MHIYKTUBHBIE,
JIeTyKTUBHBIE, 110 AaHAJIOTHH); JIENaTh BHIBOJIBI U 3aKIIIOUEHUS;

2) yMEHHEM MIPUMEHSATH B Mpoliecce MO3HAHUS MOHATHS (IPEAMETHbIE U MeTapeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENN, UCTIONB3yEMbIE B XUMUH, TPEOOPA30BHIBAThH MIUPOKO TPUMEHSIEMBIE B
XUMHH MOJICTIbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMUYecKasi hopMmyna U
ypaBHEHUE XUMUYECKOH peakluy — MPH PEIIeHUN Y4eOHO-TI03HABATEIbHBIX 3aa4; C YI4ETOM ITHX
MO/IENbHBIX MPEJICTABICHUN BBIABIISTh U XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKH U3y4aE€MbIX
00BEKTOB— XUMHUYECKUX BEIIECTB M XUMUYECKIX PEAKIIHI{; BHISABIATH OOIINE 3aKOHOMEPHOCTH, IPHUYUHHO -
CJIE/ICTBEHHBIE CBSI3HM U MMPOTHUBOPEUUS B U3y4aeMbIX MPOIECCaX U ABJICHUSIX; IpeAsiaraTh KpUTEPUH st
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEHN M MPOTUBOPEUNI; CAMOCTOSTENILHO BBIOMPAThH CIIOCO0 pelieHus y4eOHo i
3a/1auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HaUOOIIee MOIXOASIINN C YIETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbIMH HccIe0BaATEIbCKHIMH AelCTBUAMMU



3) YMCHHEM UCIIOJIb30BATh NMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHH, a TAKKC B
Ka4y€CTBC€ OCHOBBI AJIA q)OpMI/IpOBaHI/ISI THUIIOTE3EI 110 IMPOBCPKE MPAaBUIILHOCTU BBICKA3bIBACMBIX CY)KILGHI/II;’I;

4) mpuoOpeTeHue OnbITa MO UIAHUPOBAHHIO, OPraHU3AIMH U TPOBEICHUIO YUCHHUECKUX IKCIIEPUMEHTOB:
yMeHHUe HaOJII0/1aTh 32 X0I0M IIPoIiecca, CaMOCTOSTEIBHO IPOrHO3UPOBATH €r0 Pe3yiabTar, GOPMyIHpPOBATH
0606H_ICHI/ISI " BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
poJieIaHHOM paboTe;

Padoroii ¢ nndopmanmei

5) ymMmeHHneM BbIOMpATh, aHATM3UPOBATH M HHTEPIIPETUPOBATh MH(POPMAIINIO PA3IMIHBIX BUIOB U (hopM
IIPE/ICTaBICHMS], T0JTy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (HayYHO-TOMYJSIpHAsL IUTEpaTypa XUMUUYECKOTO
COJIepKaHus, CIpaBOYHbIE ocoOus, pecypcsl IHTEpHETa); KpUTUYECKU OLIEHUBATH IPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO WH(POpMAIINIO;

6) yMEHHEM IIPUMEHSTh pa3INdHble METO/IbI U 3alIpOChI IPU MOUCKE U 0TOOpe HH(POPMALUU U
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOUMBIX JUIS BHIIIOJIHEHUSI y4€OHBIX U TO3HABATEJIbHBIX 3aJa4 OIpe-
JeNEHHOTO TUIA; TPUOOPETEHUE ONBITa B 00JACTH UCIOJIb30BAHUS MH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX
TEXHOJIOTUH, OBJa/IeHNE KyJbTYpOil aKTUBHOTO MCIIOJIb30BAHMSI Pa3IMUHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (POpMY IIpeCTaBiIeHUs HH(POPMALUK U WILTIOCTPUPOBATh
pelaeMble 3a7a4u HECJIOKHBIMU CXeMaMH, JuarpaMmmamu, IpyruMu opmamu rpaguku 1 UxX
KOMOHWHAIUSAMU,

7) yMEHHEM UCIOJIBb30BaTh U AaHAJTM3UPOBATH B IIpoliecce YueOHOM U NCCIIeIoBaTENbCKOM 1eATEeIbHOCTH
MH(}OPMALIKIO O BIMSIHUY TPOMBIIIJIEHHOCTH, CETTLCKOTO X0341iCTBA U TPAHCIIOPTa HAa COCTOSTHUE

OKpYKarolel NpUpOTHOU CPEIbI;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH 1eiiCTBUSIMH

8) yMeHMeM 3a/1aBaTh BOTIPOCHI (B X0JI€ IMAJIOTa /WM TUCKYCCHUN) TIO CYIIECTBY 00CYK1aeMOM TEMBI,
(bopMyIHpOBaTh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS PEITIOKCHHON 3a1a4u;

9) npuoOpeTeHue OMbITa MPE3CHTAIIMH PE3YJIHTATOB BHITOJHEHHSI XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaTopHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MTPOCKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMHU ITO3HABATEIIBHOMN M UCCIIEIOBATEIbCKON
JESTETbHOCTH MIPH PEIICHUN BOSHUKAIONIUX MPo0IeM Ha OCHOBE y4éTa OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiuii (00CyXKaeHus, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX JICHCTBHIA,
OTIpeJIeIICHUE KPUTEPUEB TI0 OIIEHKE KAaueCTBa BBITIOJIHEHHON PabOTHI U 1Ip.);

YHHBepcaJILHLIMI/I PEeryjJsaiTuBHbIMHA IIEfICTBHﬂMH

1 1) YMEHUEM CaMOCTOATCIIBHO OIPEACIIATh TEJIN ACATCIbHOCTH, IINIAHUPOBATDL, OCYHIECCTBIIATD,
KOHTPOJIMPOBATL U IIPH H606X0)II/IMOCTI/I KOPPECKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Hauboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI peUICHUA y‘le6HBIX H IIO3HABATCJIBbHBIX 3aJa4, CAMOCTOATCIBbHO COCTAaBJIATh NN
KOPPEKTUPOBATH HpeI[JIO)KeHHHﬁ AJIropuTM JIencTBUI IIpH BBIIIOJIHCHHUU 3aJIaHuM ¢ y‘léTOM MOJIy4CHUA
HOBBIX 3HAHUH 00 HN3y4acMbIX 00BbEKTaX — BCIICCTBAX U PCAKIUAX; OUCHHUBATH COOTBETCTBUC ITOJIYIYCHHOT'O
pe3yibTara 3asIBIICHHOM OCIIn,

12) YMCEHUCEM HUCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTBI, IPCAJIAracMbIC B YCIIOBUHU 3aJaHuM.

INPEIMETHBIE PE3YJIBTATbBI

B cocrase MNPECAMCTHBIX PC3YJILTATOB IO OCBOCHUTIO 00513aTEIHLHOTO COACPIKAaHUSA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITOCOOBI HeﬁCTBHﬁ, cneun(bnqecm/le JJIsL HpeHMCTHOﬁ obOmacTu ((XI/IMI/ISI)), BUBI ACATCIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAllUU, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HLIX n
HOBBIX CUTyallUAX.



[IpenmeTHbIe pe3ylIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y 00 YHAIOLIHXCS CIEAYIOINX YMEHUN:

1) packpvieame cmblci OCHOBHBIX XMMUYCCKHMX TIOHSATHIA: aTOM, MOJICKYJIa, XAMHUYECKHI SJIEMEHT, TPOCTOE
BEILIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOPOAHASI K HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast 10151
XHUMHYECKOTO AJIEMEHTA B COCMHEHHH, MOJIIPHBINA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHb OKHUCIICHHSI, XUMUYECKAs PEAKIHs, KIIACCU(DUKALIUS PEAKIUI: peaKIuu
COCIMHECHUSI, PEAKIIUU PA3JIOKEHHUS, PEAKIINH 3aMEIICHUs, PEaKIIui 00MEHa, 9K30- M HIOTEPMHUUECKUE
peakuuu; TeroBor 3 (EKT peakuu; Sapo aToMa, MIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, Pagnuyc
aToMa, XMMHUYECKasl CBSI3b, MOJISIPHAs U HEMOJIApHAsi KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J0Js BenlecTBa (IIPOLIEHTHAsI KOHIIEHTPAIIMs) B paCTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHHN (CM. I1. 1) ¥ TPUMEHSTH 3TH MOHATHUS
MIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUII;

3) ucnonvzoeams XUMUIECKYIO CHMBOJIMKY JUISI COCTaBACHHS (POPMYJT BEIIECTB U YPaBHEHUI XUMHUECKUX
peaKuuii;

4) onpedensimp BAIEHTHOCTh AaTOMOB 3JIECMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIICHb OKUCIICHUS
2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHAICIKHOCTh BEIIECTB K ONMPEACIIEHHOMY KJIacCy COSAMHEHUH TI0
dhopmynam; BHI XUMUYECKON CBSI3U (KOBAJICHTHAS M HOHHAS) B HEOPTAHMYECKUX COSMHEHUSX;

5) packpwieamo cmvica Tlepuoauueckoro 3akoHa JI. M. MeneneeBa: 1eMOHCTPHPOBATH IOHUMAHNE
MEePUOINYECKOIN 3aBUCHMOCTH CBOMCTB XUMUYECKHUX JIEMEHTOB OT MX MOJIoKeHUs B [lepuoanyeckoi
CUCTEME; 3aKOHOB COXpPaHEHHUS MaCChl BEIIECTB, TOCTOSHCTBA COCTAaBa, aTOMHO-MOJICKYJISIPHOTO YUCHUS,
3aK0Ha ABOTa/IpO; OMMHUCHIBATh M XapaKTepHU30BaTh TaOIuuHyi0 hopmy [leproaudeckoit CHCTEMBI
XMUMHUYECKUX JIEMEHTOB: pa3nyaTh MOHITUS «TJaBHas noarpymnmna (A-rpymnmna)» u «mnobounas noarpymnmna (b-
Tpymma)y, Majibie ¥ O0JbIINE TEPUOIBI; COOTHOCUTH 0003HAUYCHMSI, KOTOPBHIE UMEIOTCS B TAOJIUIIE
«Ileproauueckas cucreMa XuMudeckux aeMeHToB J[. M. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi si/ipa, 001ee YUCI0 EKTPOHOB U
pacnpezesieHue UX Mo JIEKTPOHHBIM CIIOSIM);

6) rraccuguyuposams XUMUYECKHE JICMEHThI; HCOPTaHUYECKUE BEIIECTBA; XMMHUCCKHUE PEaKiuu (110
YHCIIy U COCTaBYy yYacCTBYIOIIUX B PEaKIIUU BEUIECTB, 10 TEIJIOBOMY 3D (DEKTy);

7) xapaxmepuzosams (onucvléams) OOLIHE XUMHYCCKAE CBONCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MIOATBEPIK/1asi ONIMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIUX XUMHUECKUX PEAKIIMIA;

8) npoecnozuposams CBONCTBA BELICCTB B 3aBUCMOCTH OT UX KQUECTBEHHOT'O COCTaBa; BO3MOYKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILECHHUI B Pa3JIMYHbBIX YCIOBUSX;

9) ewiuucsIMbG OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYEO MAcChl BEIIIECTB; MACCOBYIO JI0JIFO
XMUMHUYECKOTO AJIEMEHTa 1o (opMyJie COeTUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOMN peaKkIuu;

10) npumensimo OCHOBHBIE ONIEPAIIMN MBICTUTEIILHOM IESITEIbHOCTH — aHAIN3 U CHHTE3, CPAaBHEHHE,
0000111eHIEe, CUCTEMATH3AIHIO, KIacCU(DUKAIINIO, BBISBICHUE TPUYNHHO-CIIEICTBEHHBIX CBS3CH — I
M3Y4YEHUs1 CBOMCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOIoIeHNE, U3MEPEHUE, MOJISTUPOBaHHE, SKCIIEPUMEHT (pealbHbI U MBICICHHBIH);

11) creoosamsb ipaBUIIaM MOJIB30BAHKS XHMHUYECKOH MOCYI0M 1 JTaO0PAaTOPHBIM 000PYIOBAHHEM, & TAKIKE
MpaBUJIaM 0OpAaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU IO BBITIOJHEHUIO 1a00PaTOPHBIX
XMUMHYECKUX OTBITOB IO MOJTYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPO/a M KHCIOPOa),
MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM J10J1ei pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMUUYECKHUE SKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB ILIEJIOUEH U KUCIOT C MOMOIIbIO
WHIUKATOPOB (J1akMyc, (heHondranern, MEeTUIOpaHK U JIp. ).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanmeHoBaHMe pa3eioB H TeM KoanyecTBo yacos Jara Buabl gesTeIbHOCTH Bunapl, DJeKTPOHHBIE (HH(PPOBBIE)
I/ | mporpamMMsl H3yueHHs thopMbI o0pa3oBaTe/IbHbIE PeCypChl
BCEero | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJIS
padoTbl padoTbl
Paznen 1. IlepBoHayajibHbIe XUMHYECKHE MOHATHS
1.1, | Xumus — Baxuas 061acThb 6 0 2 PacKphIBaTh CMBICI H3YYAEMBIX TOHSATHIA; Verubrit https://resh.edu.ru/subject/lesson/1521/start/
€CTeCTBO3HAHMSI M MPAKTHYECKO Pa3nnyarh YMCTHIE BENIECTBA M CMECH; OJHOPOIHbIE H HEOHOPOIHBIE 0I1poc; https://resh.edu.ru/subject/lesson/1522/start/
HeATeIbHOCTH YeI0BeKa cMecH; Ipaktuueckas | https://resh.edu.ru/subject/lesson/1485/start/
IInanupoBath U NPOBOAUTH XUMHYECKU I IKCTIEPUMEHT 110 U3yYEHUIO U pa6ora;
OIHCAHHIO (PU3MYECKUX CBOHCTB BELIECTB, CIIOCOOOB pa3jeeHus cMeceit
BEIL[ECTB;
Hcnonb30Bath NpH BBIIOTHEHNH YYeOHBIX 3a1aHUIl U B IIpolLiecce
HCCIIeJOBATENbCKOIl ASATENbHOCTH HAyYHO-IONYISIPHY IO INTEPATypy
XUMHYECKOTO COIEPIKAHNUS, CIIPaBOYHBIE MaTEPHAIbI, PECyPChI
Nurepnera;
1.2. | BemectBa 15 1 0 OnpesensTh MPU3HAKH XUMHYECKHX PEaKilHii, yCIOBUS UX IPOTEKAHHS; YerHblit https://resh.edu.ru/subject/lesson/1486/start/
H XHMHYeCKHEe PeaKunu OOBSICHATD CYILIHOCTh GU3MYCSCKUX H XHMHYECKHX SIBICHUH ¢ TOUKH 3pEHHS | ONPOC; https://resh.edu.ru/subject/lesson/1487/start/
ATOMHO-MOJIEKYJIAPHOTO YUCHHS; KourponbHast | https://resh.edu.ru/subject/lesson/1520/start/
KnaccupuuupoBars XuMUyecKre peakiuy (10 YUCIy U COCTaBy pabora; https://resh.edu.ru/subject/lesson/1519/start/
pearupyomux 1 00pa3yomuxcs BEIUIECTB); https://resh.edu.ru/subject/lesson/2063/start/
CocrasnsTh HOpMyIibl OHHAPHBIX BEIIECTB 10 BAJICHTHOCTH H ONPEACIATH https://resh.edu.ru/subject/lesson/2731/start/
BAJICHTHOCTb 10 hOPMYJIaM BEIIECTB; https://resh.edu.ru/subject/lesson/2448/start/
PaccraBnaTh K03 QUIMEHTH! B ypaBHEHUAX XMMUYECKUX PEaKIlHii;
CrnezoBaTh MpaBUiIaM MOJIb30BAHUS XMMUYECKOH MOCY10H U
1a00paTOPHBIM 000pyTOBAHUEM, & TAK)KE NPAaBHIAM 00paleHUs ¢
BEI[ECTBAMHU B COOTBETCTBHH C HHCTPYKIUAMH IO BBIOTHEHHIO
71a60pPaTOPHBIX XUMHUYECKHX OIIBITOB;
Hcnonb30BaTh IpH BHIIOTHEHUH Y4eOHBIX 3aJaHAH U B Ipoliecce
HCCIIeJ0BATEIbCKOI AeATeNbHOCTH HAYYHO-IIOMYISPHY IO INTEPaTypy
XHMHYECKOTO COAEPKaHuUs, CIIpaBOYHbIE MaTepHabl, pecypcsl MHTep-HeTa;
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Paznen 2. BaskHeiimue npecTaBuTeIH HEOPraHHYECKHX BelleCTB




2.1.

Bosnyx. Kucaopoa. Ilonstue 06
OKCHAAX

XapakTepu30BaTh (OIHCHIBATE) COCTAaB BO3yXa, YH3HUECKHE U XU~
MHYECKHE CBOKCTBA KHCIOPOJa, CIIOCOOE! €ro MOIy4eH s, IPHMEHEHIE U
3HAYEHHE B IIPHPOJIC U XKH3HU YEI0BEKa;

CpaBHUBATb PEaKIHU TOPCHUS U MEIICHHOTO OKHCIICHHS;

Cobupars IpUOOPE! VIS MOTyYSHHS KHCIOPOa (BHITECHEHHEM BOJIBI U
BO3/yXa);

Pacro3HaBarh ONBITHEIM IYTEM KUCIOPOX;

Hcnonb30BaTh XUMUYECKYH0 CHMBOIIMKY ISl COCTaBICHUS (OpMYIT
BEIECTB, MOJICKYJISIPHBIX YPaBHEHHII XHMHYECKHX PEAKLUH C ydacTHeM
KHCII0POJa;

OOBSACHATD CYIHOCTb YKOJIOTHYECKHUX MPOOIIEM, CBI3aHHBIX C
3arps3HEHHEM BO3IyXa;

CrenoBath mpaBuiIaM 6e30macHoi paboThl B 1a00PAaTOPHUH PH HCIIOIb-
30BaHUM XUMHUYECKOIT OCY bl H 000PYA0OBAHHUS, a TAKKE IPABHIAM
o0palieHus ¢ TOPIOYUMH BEIIECTBAMH B OBITY;

[InaHupoBaTh U OCYLIECTBIAT HA MPAKTUKE XHMHYECKHE IKCIIEPHMEHTHI,
MPOBOUTH HAOTIOEHNUS, eaTh BEIBOBI 110 PE3yIbTaTaM KCIICPU MEHTa;

VYernblit
01poc;
IIpakTHueckas
pabora;

https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2446/start/

2.2.

Boaopon.
ITonsiTHE 0 KHCJIOTAX H COJISIX

PaCKpblBaTb CMBICI U3y9aeMBbIX MOHATHH U NPUMEHATD OTU NTOHATHUSA TPHU
OMHCAHHH CBOMCTB BEIIECTB U UX NPEBpalleHHi;

XapakTepu3oBaTh (OMHUCHIBATh) PU3MUYECKHE U XUMHUYECKUE CBOWCTBA
BOJIOPOJIa, CIIOCOOBI €ro MOJTy4eHHUs, TPHMEHEHHE,

Cobupars npubop JUls MOTyYeHHs BOJOPOJA;

Vcronp30BaTh XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBIeHUs Gopmy
BEI[ECTB, MOJICKY/IAPHBIX YPaBHEHHI XUMHUYECKHX PEAKIUi ¢ yqacTHeM
BOJIOPOJIA;

CrenoBaTh npaBuiaM 0e3omacHoi paboTsl B 1ab0paTopuu IpH UCIIOIb -
30BaHUM XUMHYECKOIT MOCY b M 000PYI0BAHMUS, a TAKKE IPaBHIAM
oOpaleHus ¢ TOPIOYMMH BEIIECTBAMH B OBITY;

IInanupoBaTh ¥ OCYIIECTBIATH HA MPAKTUKE XUMHUECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAOTIONEHNUS, IeaTh BEIBOJBI 10 pe3yIbTaTaM IKCIEPUMEHTA;
VYyacTBOBaTh B COBMECTHOI paboTe B rpymre;

YcTHbIH
onpoc;
[IpakTuyeckas
paboTa;

https://resh.edu.ru/subject/lesson/3119/start/

2.3.

KosmyecTBeHHbIE OTHOIEHUS B
XHMHH

;
PackpbIBaTh CMBICT U3Y4YaeMbIX IOHATHIH U IPUMEHSTH OTU IOHATHS, a
TAK)Ke H3yYCHHBIC 3aKOHBI H TEOPUHU IS PELICHHS PacuETHBIX 3a/a4;
BBIYHCIATE MOMAPHYIO MacCy BEIIECTB; KOTHIECTBO BEIIECTBA, 00BEM
ra3a, Maccy BEIIeCTBa;

IIpoBoguTH pacuéThl MO ypaBHEHUAM XMMHUYECKHX PEaKIMil: KOIUYECTBa,
00BEMa, MacCHl BEIIECTBA [0 H3BECTHOMY KOJIHYECTBY, 00BEMY, Macce
PEareHTOB MU IPOIYKTOB PEAKIHH;

BeicTpanBath pa3BEépHYTHIC TMCHMEHHBIC H yCTHBIE OTBETHI C OMOPOIl Ha
HHGOPMANHIO U3 yueOHHKA H CIPaBOYHBIX MaTepHAIOB, IPAMOTHO
UCTONb30BATh H3YUCHHBIH MOHATHIHBIH aNmapaT Kypca XHMHUH;

Verubiit
omnpoc;

https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/lesson/2448/start/




2.4. | Bona. PacrBopnl. [lonsiTie 06 6 1 1
OCHOBAHHSX

PackpbIBaTh CMBICH H3YYaeMbIX IOHATUH U IPUMEHSTH ITU IIOHATHS IIPU
OIMCAHUH CBOMCTB BEIECTB U UX IIPEBpPalleHHUI;

XapakTepu3oBaTh GU3MUIECKHE I XHUMUIECKIE CBOHCTBA BOABI, €€ POIIb KaK
PacTBOPHTENS B IPUPOJHBIX IPOLECCaX;

CocTaBIATh ypaBHEHNS XMMUYECKUX PEAKIHUH ¢ yIacTHEM BOJEL;
OOBSACHATD CYIHOCTb YKOJIOTHYECKUX MPOOIIEM, CBI3aHHBIX C
3arps3HEHHEM NPUPOIHBIX BOJ, CIIOCOOBI OYMCTKHU BOJBI OT IPHMECEH,
MeEpEI [0 0XPaHe BOJ OT 3arps3HEHNS;

IInanupoBaTh U OCYLIECTBIAT HA NPAKTUKE XHMHYECKHE IKCIICPUMEHTBI,
NPOBOUTH HAOIIOICHNUS, IENIaTh BEIBOJBI 10 Pe3yJIbTaTaM IKCICPHMEHTA,
CuezoBath mpasuiIaM 6e30macHoi paboThl B 1aO0paTopuu Npu
HCTONb30BAHUH XHMHYECKOH OCY/BI B 000pyJOBAHHS;

[IpoBOUTE BEIYMCICHHUS C IPHMEHEHHEM HOHATHS «MaccoBas OIS
BEIIIECTBA B PACTBOPEN;

Hcnonb30Bath NpH BBIIOIHEHAH Y4eOHBIX 3aJaHUH U B Ipolecce
HCCIIEI0BATENbCKOI ICATENBHOCTH HAYYHO-TIOMYISPHY 0 THTEPATypy
XHMHYECKOTO COJIEPIKAHHS, CIIPABOYHbIC MATEPUAITbl, PECYPChI
Nurepuera;

VYernblit
0I1poc;
KonrposbpHas
pabora;
IIpakTHueckas
pabota;

https://resh.edu.ru/subject/lesson/2062/start/

2.5. | OcHoBHBIE KiIacchl Heopranuyeckux | 11 1 1
coeTHHeHH i

;
KnaccuduuupoBaTs u3yyaemble BEIIECTBA [0 COCTaBY U CBOMCTBAM;
CoctaBasTs GOpMYIBI OKCHIOB, KHCIOT, OCHOBAHHIA, CONE i HA3bIBaTh MX
0 MEXIyHapOAHOIl HOMEHKIAType;

[IporHo3upoBaTh CBOKMCTBA BELIECTB HA OCHOBE OOIIMX XMMHYECKUX
CBOMCTB U3y4YEHHBIX KJIACCOB/TPYIII BEIECTB, K KOTOPHIM OHH OTHOCSTCS;
CocTaBIATh MOJIEKYIISPHbBIE YPABHEHHS PEAKUUH, HITIOCTPHPY IOIIHX
XUMHYECKHE CBOICTBA 1 CTIOCOOBI MOy YSHHUSI BEIIECTB H3YYEHHBIX
KJ1aCCOB/TPYIII, a TAKXKe MOJITBEPKAIONINX FeHETHUECKY IO B3aUMOCBS3b
MEKIy HUMH.

IIpou3BOAUTH BHIYHCICHUS 110 YPABHEHUS M XMMUYECKUX PeaKIHii;
IInanupoBaTh M OCYIIECTBIATh HA IPAKTUKE XHMHUECKHE YKCIIEPHMEHTEI,
IPOBOAUTH HAOTIONEHNUS, IeaTh BEIBOJBI 10 pe3yIbTaTaM IKCIEPHMEHTA;
CnenoBath npasuiaM 6e3omacHoi paboTsl B 1abopaTopuu npu
HCTIONb30BAHHH XHMHUECKON MOCYBI H 000py JOBAHHS;

Mcnonb30Bath IpH BHIIOTHEHUM Y4eOHBIX 3aJaHAH U B Ipoliecce
HCCIIeJ0BATeNbCKOI AeATEeNbHOCTH HAYYHO-IIOMYISPHYI0 INTEPaTypy
XHMHYECKOTO COICPIKAHNUS, CIIPABOYHBIC MATEPHAIBI, PECYPCHI
Hurepuera;

YcTHbIH
0npoc;
KonrpobHast
paboTa;
[IpakTuyeckas
pabota;

https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2441/start/
https://resh.edu.ru/subject/lesson/2684/start/
https://resh.edu.ru/subject/lesson/2440/start/
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Paznen 3. llepuoanyeckuii 3akoH u Mepuoauyeckas cucteMa xumMuueckux 3jaementon [I. U. Menpeeesa.

CTpoelme aToMoB. XUMHYecKasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun




3.1. | Mepuoanyecknii 3aKo0H 1
Iepuoanyeckas cucrema
XHMHYECKHX 3JIEMEHTOB

J. U. Menpeneesa. CTpoenune aToma

10

PackpbIBaTh CMBICI EPHOINYECKOTO 3aKOHA,;

ITonnMarh CylecTBOBaHHE MEPUOANYECKOM 3aBUCUMOCTH CBOHCTB
XUMHYECKHX J1EMEHTOB (MU3MEHEHUE PAJHyCOB aTOMOB U
9JIEKTPOOTPULIATEILHOCTH) U UX COEIMHEHUH OT MOJI0KEHHS B I1€-
PUOIMYECKON CUCTEME M CTPOEHHS aTOMa;

VcTaHaBIMBaTh CBA3b MEXK/Y MOJIOKEHUEM 3JIEMEHTA B IEPUOANYECKO
CHCTEME U CTPOEHUEM €ro aToMa (cocTaB U 3apsj sa1pa, o0lee Ynucio
JIEKTPOHOB U PACIIPEAEIEHUE UX 110 JJIEKTPOHHBIM CII0AM);
IIporno3upoBarb XapakTep U3MEHEHHS CBOIMCTB 3JIEMEHTOB U UX
COCMHEHNUH 110 TpynnaM u neprojam Ilepruoauueckoit CucTeMsl;
XapakTepH30BaTh XUMHYECKHE DICMEHTBI IIEPBIX TPEX NMEPUOJIOB, KATH,
KaJbIMs 10 UX nosoxenuto B [leprnoanueckoii cucreme 1. U.
MenaeneeBa;

BsicTpanBaTh pa3BEpHYThIE MHCbMEHHBIE U YCTHBIE OTBETHI C OMOPOI Ha
HHpOpMALHIO U3 yueOHHKA U CIPAaBOYHBIX MaTEPHAIOB, IPAMOTHO
UCMONb30BAaTh H3YUCHHBIH MOHATHITHBIH anmapat Kypca XHMHUH;
Hcnonb30Bath NpH BBIIOTHEHNH YYEOHBIX 3aJaHUH TEKCTHI yueOHHKa,
crpaBoyHble MaTepuansl (Ileprnouueckyro cuCTeMy XUMHYECKUX
anemenToB JI. M. Menneneesa, TabnuIly pacTBOPUMOCTH KHCIIOT,
OCHOBAHHH U coJIel B BoJie, 3EKTPOXUMHUYECKHUH PsJi HaNpsKeH Ui
METaJJIOB);

YcrHbid
0mpoc;

https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2049/start/

3.2. | Xumnueckas cBs3b. OKHCINTEIbHO-
BOCCTAHOBHTEJIbHBIE PEAKIHU

;
PackpbiBaTh CMBICT H3y4aeMBbIX MOHATHI;

OnpenenaTs BUJ XMMUYECKOH CBA3H B COEAUHEHHH;

OnpezenaTh CTENEeHb OKUCISHNS XHMUYECKOT0 2IeMeHTa 110 hopMyIe ero
COC/IHHEHNS;

OmnpeensaTs 31eMEeHT (BEIIECTBO) — OKHCIUTENb 1 31€MEHT (BEIIECTBO)—
BOCCTaHOBHUTEIIb;

OOBACHATD CYIIHOCTD NIPOLIECCOB OKUCIEHHS H BOCCTAHOBJICHHS;
CocTaBIATS YIEKTPOHHBIN OamaHC ¢ y4éTOM UHCIa OTJAHHBIX H MPHHATHIX
9JIEKTPOHOB;

CocTaBIATh ypaBHEHHE OKHCIHTEIbHO-BOCCTAHOBUTEILHON PEAaKIUH;
Hcnonb30Bath IpH BHIIOTHEHUM Y4eOHBIX 3aJaHAH TEKCTHI yueOHHKa,
CIIPaBOYHBIC MaTePHAIbI (IEPHOANYECKYIO CHCTEMY XHMUUECKHX
snemenToB [l. 1. Menzneneesa, Tabnuily pacTBOPUMOCTH KHCIIOT,
OCHOBAHHH H CONEH B BOJIE, DICKTPOXUMHUYCCKUH P/l HANPSKCHUH
METAaJIoB);

VeTHbIR
ormpoc;
Kontponbhas
pabota;

https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2438/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3093/start/
https://resh.edu.ru/subject/lesson/3093/main/

Hroro mo pasaeny:
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PesepBHoe Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.I'., Akunoneproe obmectBo «M3marensctBo «IIpocBemienue;,
I'abpycesa H.W. Xumust: 8,9 ki1.: pabouas tetp.: mocobue mans ygamuxcs/ H.M.T'abpyceBa. — M.:
IIpocsemenue, 2017, 2018 1.

I'apa H.H. Xumus. 3ajauHuK ¢ «IIOMOIIHUKOMY. 8-9 Kilacchl: MOCOOMe JUIsl ydaluxcs
obmieo0OpazoBarenbHBIX yupexkaenuit — M.: [Ipoceemenwne, 2017r.

DnekrponHoe npuiaoxenue K yueouuky I'.E. Pymsuruca u @.I". ®enpamana «Xumus.8,9 kimaccey. (1DVD)

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

I'apa H.H. Xumusi: ypoxu B 8,9 xi1.: mocooue nist yuutens. — M.: IIpocsemenue, 2018 T.

H.H. I'apa, 3yeBa M.B. KouTponsHbie u IpoBepoUYHbIE padOTHI O XUMUU. §8-9 Kitacc. Metoanueckoe
nocobue M.: «/Ipodan, 1997r

H.I1.Tpery6oBa. KoHTpoabHO-U3MeEpUTENbHBIE MaTepraibl. XuMus: 8-9 kiacc.

Ps6oB M.A. COopHuK 3a/1a4 U ynpaxHeHUH 1o xumui : 8-9 kiaccel / MLA. Ps0oB. - M. : I3garenscTBO
"Ok3amen", 2010.

Paneuxnit A.M., I'opmikosa B.I1., Kpyrnukosa JI.H. Jlugaktnueckuii MaTepuai o XUMuu Juist 8-9 Ki1accos:
nocobue s yautens. — M.: [Ipocsemenue, 2014. — 79 c.

Eropos A.C. Bee BubI pacueTHBIX 3a7a4 0 XUMHH 1t moAroToBku K EI'D. - Poctos v//1: ®ennxc,2003.
I'oponnuuesa U.H. KontposnbsHsie 1 mpoBepoyHble paboThl o xuMuu. 8-11 kiacc. M.: AkBapuym, 1997.
Hoommuuckuit .M. Tumnbl XuMuueckux 3a/1a4 ¥ cCocoObl ux pemenus. 8-11 kir.: Yueb. mocodue s

obmeoOpazoart. yapexaeHuii / 1.1, Hoommuckuii., H.C. HoBomuuckas. M: OO0 «3naTenscTBO
Onukcy: «M3narensctBo «Mup U O6pazoBanuey, 2006.

JIngun P.A. Tectsl o xumuu 1t OOydeHHUSI ¥ TEKYIEro KOHTpoJist 3HaHui: 8-9 ki1.: Ku. s yaurens .
I'yzeit, JI. C. Xumus. Bonpocsl, 3agaun, ynpaxHeHnus, 8-9 ki1: yaebHoe nmocobue jyist o0rieo0pa3oBaTeIbHbIX
yupexxaennit /J1. C. I'yzeit, P. I1., CypoBuesa.- JIpoda,2001.-288c.:um.

[TaBnoB, H. H. O6mast u Heopr. Xumust.- 2-¢ u3f., nepepad. U mon.- M.:[Ipoda, 2002- 448 c.: ui.

Xumus. 8-9 ki1.: KoHTposIbHBIE padoThl kK yueOHukam JI. C. I'yzes, B.B.Copokuna,
P.I1.CypoBueBoii«Xumus-8» u «Xumusa-9». - M.:[Ipoda, 2001.-192 c.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

MULTIMEDIA — noanepxka npeamera:

1. Xumus. bazossiii kypc. 8-9 xinacc.1C obpa3oBarensHas KoJuleKuus. MyabTUMeuiiHOe yueOHoe mocodue
HOBOTO 00pasua, M3narensctBo «IIpocemenue», 2002

2. O6mas xumust. (KoMmakT-auck) - u3naTenbeTBo «Yuurenby, 2007

3. Xumus 8-9 xnacc. CoBpeMeHHas T'yMaHUTapHas akajaemusi, JlabopaTopus oOmiero oopazoBaHus,
BUICOKACCEThI — COOPHUK JIEMOHCTPALMOHHBIX OMBITOB JIJIsl Cpe/iHeH 0011e00pa3oBaTelIbHOM MIKOJIbI, M,
2006

UHTEPHET-PECYPCBI

1. dexpepanbHBIi TOCYIAPCTBEHHBIN 00pa3oBaTesbHbIN cTanaapt — http://standart.edu.ru/

2. depepanbusblii nopran «Poccuiickoe odpazoBanuey». — http://www.edu.ru/

3. Poccuiickuii o01ieoopa3oBaresbHbli moprai. — http://www.school.edu.ru

4. EauHoe OKHO J0CTyIa K 00pa3oBaTesibHbIM pecypcam. — http://window.edu.ru



5. Enunas kosueknus 1udpoBbiX 00pa3zoBatelibHbIX pecypcoB. — http://school-collection.edu.ru
6. denepanbHblil IEHTP HHOOPMAITHOHHO-00pa30BaTeIbHBIX pecypcoB. — http://fcior.edu.ru/ 7.
denepanbHbIil MHCTUTYT NIEJaroruueckux u3Mepenuii. — http://www.fipi.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE

TEXHUYECKUE CPEJICTBA OBYUEHUA
I'paduueckuii mpoextop

OkpaH

Kommbrorep

[IpunTep

CripaBOYHO-HH(POPMAITMIOHHBIC CTEHIBI

Komnexkuuu - pazgaTouHbliil MaTepuan
AnrOMUHHI

BosokHa (1eMOHCTpallMOHHBIN KOMIUIEKT C pa3AaTOYHbIM MAaTEPUATIOM)
KaMeHHbIH yrosb 1 NpoayKThI €ro nepepaboTKu
Mertanel U CIJIaBbl

MuHepasbl ¥ TOPHBIE TIOPOIbI

Hedtp u mpoaykTsl ee mepepaboTku
[Imactmaccer

Crexio

Tonnuso

UyryH u crainp

[IIxana TBEpIOCTH

MuHepanbHbIe YA0OpCHUS

PeakTuBbl

Hab6op "Kucnotsr"

Ha6op "Llemoun"

Hab6op "Opranunueckue BemecTra'

Ha6op "O06pa3iel HEOpraHM4eCKUX BEmecTB"
Hab6op “O06pa3iibl opraHu4ecKux BENIeCTB”
Hab6op "Comnu a1 1eMOHCTpAIMH OIBITOB"
Hab6op "Heopranuueckue BemecTBa s JEMOHCTPAIIMH OTIBITOB"
Hab6op "T"amorennapr"

Ha6op "Cynbdatsl, cynbpursl, cynbpuabr"
Hab6op “Xmopuabr”

Hab6op "Oxkcunpl meTamios"”

Ha6op "Hutpatst"

Ha6op "IIpocTsie BemecTBa"

Ha6op "Heopranunyeckue Bemiecta"

Ha6op "Nnaukaropsr"”

Ha6op "lllenouHbie 1 meI0YHO-3eMeNbHbIE METaILIbI"
JleMOHCTpaloHHbIE MOAETIN

Mogenu KpUCTAIITMYECKUX PEUIETOK, B COCTaBE:
anmMas

rpacdur

MeJlb

MOBAapEHHAas COJIb



JUOKCH]I yriiepoaa
KomMIekr Moaenel aToMOB [l COCTABJIEHUS! MOJICIIEN MOJIEKYII CO
CTEPKHIAMU

HaGop 11t MoaenupoBaHUs MOJIEKYI OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUN

OBOPYJIOBAHMUE JIJIsI TPOBEJIEHUS JIABOPATOPHBIX, MIPAKTUYECKHX PABOT,
JEMOHCTPALIMIA

NHTtepakTuBHas nocka. MynbTUMEIUHHBINA IPOEKTOP
[IPUBOPBI, HABOPEI ITOCY JIbI 1 IABOPATOPHBIX ITPUHAJUIEXKHOCTEM )14
XUMHMNYECKOI'O 5KCITEPUMEHTA
OO1ero Ha3HaYEHUS

bans komOunupoBaHHas 1aboparopHas
Beckl TexHnueckne ¢ pa3HOBECaMHU

Becsl anexkTpoHHbIE

DKCUKATOP

CTOoJIMK TOAbEMHBIN

Jlocka [uI CyIIKH OCY/IbI

Ha6op mepHoit mocyap

Hab6op dapdoposoit mocymnbt

Habop xumunueckoil mocysl

Ha6op mo anekrponauzy

DBIUOMETP

O3zonarop O3-1

Anmnapar KUIIITA

[Tpubop st onpenenenus cocTaBa Bo3ryxa
CTOJIMK NOIbEMHBIN

Ha6op xumMuueckoi mocysl

bropetka 25 mi ¢ kpaHoM

bropetka 25 mu 6e3 kpaHa

Boponka nenurenbnast (Ha 100 mo)
Bopouka yHuBepcanbHast

Boponka broxuepa

KomMriekT k010 1eMOHCTPalMOHHBIX
Certka xene3Has acOecToBast

Hab6op 6anoxk asns TBepAbIX BeniecT 15 M
Ha6op cxistHOK A71s1 pacTBOpoB 30 M
HaGop cTexnsHHBIX TPyOOK

Ko0b! m10CKOIOHHBIE

CrakaHbl XUMHUYECKHE

ITpo6upku nabopaTopHbIe

[Tpo6upku GoJbIINE AEMOHCTPALMOHHBIE
Munu-nabopaTtopus ¢ 1a60paTOpHOI MOCYI0N U
MPUHAIICKHOCTAMHU

WNuaukatopuas Oymara

Tepmomertp xunkoctHslii (0-100° C) nab.

CeTka xene3Has acoecToBast



[TewarHpie mocobus

TabnuIel M0 HEOPraHMYECKOW XUMUU TEMATHIECKUE

Tabmue! "Xumus 8 kiacc”

Kaprer-unctpykunu no Th U1 npakTryecKkux 3aHATHI
CrnpaBOYHO-MHCTPYKTUBHBIE TAOIHIIBI 0 XUMHUH

[TopTpeTbl y4eHbIX - XHMUKOB

I[NEYATHBIE 1 3JIEKTPOHHBIE TTOCOBU A

Tabmuma «llepuoauueckas cucTeMa XUMUIEeCKuX dieMeHToB J[. 1.
MenneneeBa» Tabnmmna «PacTBOpUMOCTD COJIeH, KUCIIOT B OCHOBAHHI B BOJC»
Tabnuua «AeKTPOXUMHUUECKUH S HAPSHKCHUI METaIIOBY
KoMIuiekT HHCTPpYKTUBHBIX TaOIUIL 110 XUMHUH

OcHoBbI XuMHYecKkuX 3HaHUH. [IpaBuia npoBeneHus 1a60paTOPHBIX padboT
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