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INOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamMma 1o XuMuu i1 00ydaromuxcs 8-9 Ki1accoB cCocTaBieHa Ha OCHOBE TpeOoBaHMiA K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 001I1er0 00pa3oBaHus,
npencraBieHHbIX B DenepaibHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
o0pa3zoBaHusl, ¢ YIETOM pacrpee€HHBIX 110 KIaccaM MPOBEPSIeMbIX TPEOOBaHHI K pe3yIbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOM POrpaMMbl OCHOBHOT'O 0011er0 00pa3oBaHuUs U 3JIEMEHTOB COZEp KaHu,
MPEJICTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCIUTaHMsI 00yUaIOIIMUXCsl IPH MOJIyYEHUH OCHOBHOI'O 00111ero oopa3zoBanus u ¢ yuétom Konuenuuu
MpernoiaBaHus yueOHOTo npenMeTa « XuMusi» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
denepanyy, peanu3yoLMX OCHOBHbIE 0011e00pa3oBarTenbHble Iporpammsl (yTB. Pemmennem Komnerun
Munnpocsemenust Poccun, nporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bknan yue6HOrO mpeaMeTa «XuMHS» B JOCTUKEHHE I€JIeH OCHOBHOTO 001IeTo 00pa30oBaHus 00yCIOBIEH
BO MHOT'OM 3HaY€HHEM XUMHUYECKOH HayKH B IIO3HAHUU 3aKOHOB NPUPO/IbI, B PA3BUTUU IPOU3BOIUTEIbHBIX
CHJI OOILIECTBA U CO3/IJaHMM HOBOM 0a3bl MaTepUaIbHOMN KyJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCcTpaHuiia CBOE BIMSHUE Ha BCe 00JaCTH
YeJI0BEYECKOI0 CYIIECTBOBAHUS, 33/1aJ1a HOBOE BUICHUE MUPA, CTaJla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHUEM >KM3HH OOIIIECTBA: 3HAHWE XUMUHU CITYKHT OCHOBOH /ISt
(dbopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUI O MaTepHaIbHOM €TUHCTBE MUPA; BAXKHYIO
poiib urparoT GopMUpyeMbie XUMHUEH MpeACTaBICHUS O B3aUMOIPEBPALLICHHUSIX SHEPTUU U 00 IBOTIOIUU
BELIECTB B MPUPO/JIC; COBPEMEHHAsI XMMUS HalpaBJieHa Ha pellleHue rI00albHbIX MPO0IeM YCTOHYUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPIeTUUECKOM, MUILEBOM 1 3KOJIOrMYecKoi 6€30acHOCTH, MpodIeM
3/IpaBOOXpaHEHHUSI.

B YCJI0BUAX BO3pACTAIOIICTO 3HAYCHHA XUMUHW B J)KU3HU O6HI€CTBa CYIICCTBCHHO ITOBBICHUJIACH POJIb
XUMHUYCCKOI'O 06pa3OBaHI/I$I. B nmane conuaim3alvi OHO ABJIACTCA OAHHUM H3 yCHOBI/Iﬁ (bOpMPIpOBaHI/IH
HHTCJUICKTA JIMYHOCTH U TAPMOHUYHOTO eé pa3BUTHA.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKUE 3HAHUSI HEOOXOAUMBI JJIsi IPUOOpeTeHUs: OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIET0 YBEPEHHO TPYJAUTHCS B COMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOT0OOpa3HOU
KHM3HHU O0LIEeCTBA, JUIsl OCO3HAHMS BAXKHOCTH Pa3yMHOT'0 OTHOILEHHS K CBOEMY 370POBBIO U 3710pPOBbIO
JPYTUX, K OKpYy’Karollel IpUpoIHOM cpeie, sl TPaMOTHOTO TOBEIEHHUS ITPU UCIIOJIb30BAHUN PA3IUYHBIX
MaTepUajIoB U XMMHYECKUX BEIIECTB B TOBCEIHEBHOM KU3HH.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBJSIETCSI 0Q30BbIM 110 OTHOILIEHHUIO K CHUCTEME O0IIEro
XHUMHYECKOro oopazoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO pealu3yeT MpHUCYIUe 001IemMy
XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPAXKAIOT roCy1apCTBEHHBIE, OOIIIECTBEHHBIE U
MHUBUAYaJIbHbBIE TOTPEOHOCTU. DTUM OIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
Pa3BUTHsI 00YUAIOIIUXCS CPEJICTBAMH YU4EOHOTO MpeMeTa «XUMUS.

N3yuenune nmpenmera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH 711 caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 (yHKIMOHAIBHON IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUpPOBAHKE
MBIIIJIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB X CAMOCTOSATEIHLHONU y4eOHOM
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KU3HHU, TaK U B MPO(ECCUOHATBHON NeATeTHHOCTH; 3) 3HAKOMUT CO CIEHU(PUKON HAYIHOTO MBIIICHUS,
3aKJIaJIbIBA€T OCHOBBI LIEIOCTHOT'O B3IJIsI/1a HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHKE MIKOJIHHHUKOB.

Haspannple HampaBiIeHUs B 00y4SHUN XUMUU 00ECIICUNBAIOTCS CIIEITUGPUKON COJepKAHUS TIPEIMETa,
KOTOPBIH SBIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XMMUHU Ha OINpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc XxuMuu OCHOBHO# HMIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMHUCS OCHOB HEOPTaHUYECKOM
XMMHUHU 1 HEKOTOPBIX MOHATHH U CBEIEHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMUU.

CtpykTtypa coaep:xkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yUYEeHHIO.
ConeprxkaHue CKJIaIbIBA€TCA U3 CUCTEMBI MOHATUM O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI TOHSATUI
0 XuMH4YecKoi peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPHUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
y4eHUs KaK OCHOBBI BCEro €CTeCTBO3HaHU, ypoBHs llepuoanueckoro 3akona /. 1. MenzaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YYEHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBSI3U, IPEICTABICHUI 00
ANEKTPOIIUTUYECKON JTUCCOIIMAIIMH BEIIECTB B pacTBOpax. TeopeTnuueckue 3HaHusl pacCMaTpUBAIOTCS Ha
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cojepKaHus Kypca croco0CTBYeT NPeACTaBICHNI0 XMMUYECKOI coCTaBIstoIEen
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
¢dbopmHpoBaHus y 00y4arOMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
Hayke. BaxHO Tax)Ke 3aMETUTh, YTO OCBOEHHUE COAEPKAHUSI Kypca IPOUCXOIUT C PUBJICUYECHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxkaromuil Mup», «buonorus. 5S—7 kiaccel» 1 «DPu3uka. 7 Kjacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBieHuio nepBoCTENEHHON 3HAUMMOCTH NP pealn3alui 00pa30BaTeIbHbIX PYHKIINHA
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHhI. 3a/1aya MpeAMeTa COCTOUT B (POPMUPOBAHUN CUCTEMBl XUMUYECKUX 3HAHUH —
BOKHEUIINX (PAKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAaHUH O HAYYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMUYECKUX PEaKInid, a TaKKe B ((OPMUPOBAHUH M Pa3BUTUN YMEHUH U CIIOCOOOB €SI TEILHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHIUEM U MTPOBECHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIIECTBAMH B TTOBCEHEBHOMN KU3HU.

Hapsny ¢ aTuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHbI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUYUThCS U MPOJIOJIKATE CBOE 00pa3oBaHMe
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBs31 ¢ 3TUM Npu U3ydeHUU IpeaMeTa B OCHOBHOM HIKOJIE JOMUHUPYIOIIee 3HaueHue NpruooOpeny Takue
LEJH, KaK:

— (GopMHpOBaHNE UHTEIUIEKTYalbHO PA3BUTON JIMYHOCTH, TOTOBOM K caMO0OOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PELICHU, CIIOCOOHOH aJanTHPOBaThHCs K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XKU3HU;



— HaIpaBJIEHHOCTh 00YYEHUS Ha CUCTEMATUYECKOE MPUOOIICHUE YYaIIUXCs K CaMOCTOSATEIbHON
MO3HABATENIbHON 1€ATEIbHOCTH, HAYYHBIM METOAaM MO3HaHus, GOPMUPYIOLIUM MOTHUBALIUIO U Pa3BUTHE
CIOCOOHOCTEH K XUMUU;

— obecrieyeHue ycioBUi, CIOCOOCTBYIOMUX MPUOOPETEHHUIO 00YJaIOIIMMHUCS OIbITA Pa3HOOOPa3HO
JIeATEeTbHOCTH, ITO3HAHUS M CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIUHN ), HMEIOIITUX

YHUBCPCAJIbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB ACATCIBHOCTU,

— (bOpMI/IpOBaHI/IC YMCHI/Iﬁ O00BACHATH U OLICHUBATH ABJICHUSA OKPYXKAKOIIET0 MHPAa HA OCHOBAaHHUHN
3HAHUH U OIIbITA, MOJIYYCHHBIX ITPU U3YUCHUN XUMHH,

— (dopmupoBaHHe Y 00yJarOMIMXCSI T'YMaHUCTHYECKIX OTHOIICHUN, TOHUMAaHUs IICHHOCTH
XUMHUYECKHUX 3HAHUH JJIs1 BBIPAOOTKH YKOJIOTHUYECKHU [EIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYJIOBOU
JIEATEIBbHOCTH B LEJSIX COXPAHEHHUsI CBOETO 3J0POBbs U OKPYKAIOIIEH NPUPOJIHON CPEbL;

— Pa3BUTHUC MOTHUBALIUU K O6y‘ICHI/IIO, CIIOCOOHOCTEH K CAMOKOHTPOJIFO U CAMOBOCIIMTAHHWIO HA OCHOBC

YCBOEHHSI 00IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY NMPOdUIIst 1
HAIpPaBJIEHHOCTHU JaJIbHEHIIIET0 00Y4YEeHHUS.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme 061]161"0 06paSOBaHI/IH «XHUMUS IIpU3HaHa 00s13aTeNIbHBIM y‘IC6HBIM npeamMeToMm, KOTOpHﬁ
BXOIHUT B COCTaB HpeHMeTHOﬁ obnactu ((ECTGCTBGHHO'Hay‘IHBIe npeaAMCETbD).

VY4eOHbIM IIaHOM Ha e€ u3y4eHne OoTBeIeHO0 136 yueOHbIX 4acoB — 10 2 4. B HEAETIO B 8 1 9 Kiraccax
COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O ITPE/IMETA

8 KJIACC

IlepBoHaya/JbHbIE XUMHYECKHE TIOHSITHUS

[Ipenmer xumuu. Poins XuMuM B )KU3HM YesioBeKa. Tena u BemecTBa. PU3nyecKue CBOMCTBA BEIIECTB.
ArperatHoe coctosinue BeniecTB. [loHsTHE 0 MEeTOAaX MO3HAHUS B XUMHUH. XUMHS B CUCTEME HayK. UucThie
BemiecTBa u cMecu. CriocoObl pa3IeNieHUs] CMECeH.

ATOMBI 1 MOJIEKYJIbl. XUMHUECKHE 3JIeMEHThI. CHMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. [IpocThie u crnoxxHbie
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudaeckas popmysia. BaJeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa

BCILICCTB. OTtHocuTenbHas aToMHasg Macca. OTHOCHTEIIbHAS MOJICKYJISIpHAs Macca. MaccoBas JO0JIA
XHUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHH.

Ou3nYecKue U XUMUICCKHE SBIICHUS. XUMHUSCKast PEakius U e€ Mpu3HaKu. 3aKOH COXPAHEHUS MACChI
BelIecTB. XUMUYECKUEe ypaBHEeHUs. Kitaccuukaiys XUMHYSCKUX peakiuil (COeMHEHUS, Pa3IoKeHUs,
3aMeIIeHHs, OOMEHa).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCYI0M, C IpaBmwiiaMu paboThl B 1abopaTopuu U
npuémamu 00pameHus ¢ JJabopaTopHbIM 000PYAOBaHUEM; U3YUIECHUE U ONKMCAaHUE (PU3NIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKHUX BEIIECTB; Ha0II0IcHHE (PU3NUYECKUX (TUIABJICHUE BOCKA, TASTHUE JIbJA, PACTHPAHHEC
caxapa B CTYIIKE, KUTIEHUE U KOHJICHCALIMs BOJIbI) M XMMUYECKHUX (TOPEHUE CBEYH, TPOKATMBAHNE METHON
MIPOBOJIOKH, B3aUMO/ICHCTBHE MeJla ¢ KUCIIOTOM) SIBJICHHI, HAOII0ICHUE U ONTMCAHUE TPU3HAKOB IPOTEKAHUS
XUMHAYECKHX PeaKIuil (pa3oKeHne caxapa, B3aUMOICHCTBUE CEPHOI KHCIOTHI C XJIOPHIOM Oapus,
pasznoxenue ruapokcuaa meau(ll) npu HarpeBanuu, B3auMoaeicTBrE xKeine3a ¢ pactBopoM conu meau(11));
U3Y4YEeHHE CIIOCOOOB pa3ziesieHus: CMecel (C MOMOIIbI0 MarHuTa, GUIbTPOBAHUE, BhIIIAPUBAHUE,
JTUCTUIUISALMS, XpoMaTorpadusi), IpoBeIeHUE OUUCTKU TTOBAPEHHON COJIH; HAOMI0ICHUE U OMMCaHue
Pe3yIbTaTOB MPOBEJCHHUS OIIBITA, HIUTFOCTPHPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3aHNe MOETIeH
MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kuciaopox — aneMeHT U npoctoe BemecTso. Haxoxnenue
KHCIIOpO/ia B IpHUpoJie, PU3NUYECKUE U XUMUUECKHE CBOICTBaA (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciopoaa. CriocoObl MogydeHHs KUCIOPOAa B J1abopaTopuu U MpOMBILILIEHHOCTH. KpyroBopoT Kucioposa B
npupoje. O30H — aJIOTPONHAs MOJU(PHUKAIM KUCIOPOaA.

TenoBoit 3 pexT XuMUIecKoi peakiiu, TEPMOXUMHUECKUE YPAaBHEHUS, 9K30- U SHIOTEPMHUUECKHE
peakuuu. TormBo: yroib U MeTaH. 3arpsi3HEHUE BO3/1yXa, YCUIIEHHE TApHUKOBOT0 3 deKkTa, pa3pylieHue
030HOBOI0 CJIOSI.

Bonopon — sanemeHT u npocroe BemiecTBo. Haxoxaenue Bogopoaa B npupoje, pusndyeckue 1 XUMHUECKHe
CBOICTBa, MPUMEHEHHE, CIOCOObI nmoxydeHus. Kucnorsl u conu.

KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABoraapo. MossipHslil 00bEM ra3oB. Pacuérsl mo
XUMHUYECKUM YPaBHEHHUSM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputenb. PacTBopsl. HackllieHHBIE M HEHACHIIICHHBIE
pacTBOpbl. PacTBOpUMOCTH BENIECTB B Bojie.MaccoBasi 107151 BEIIECTBA B paCTBOPE. XUMHUYECKHE CBOMCTBA
BozAbl. OcHOBaHUsA. Poiib pacTBOPOB B IPUPOJIE U B )KU3HU YesIOBeKa. KpyroBopoTt BoAbI B IPUPOJIE.
3arpsi3HeHue NpupoaHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanust Heopranndeckux coequnennid. Okcunpl. Knaccudukaims okcuaoB: coneo0pasyronme
(ocHOBHBIE, KUCIIOTHBIC, aM(pOTEpHBIC) K HecolleoOpasyromre. HoMeHkaTypa oKCHI0B (MEXIyHapOIHAS U
TpuBHANIbHAS ). PU3MUECKUE U XUMUUECKHE CBOMCTBA OKCUAOB. [lonyueHne okcuioB.

OcnoBanus. Knaccuukarus ocHOBaHUIL: MIENOYN U HEPACTBOPUMBIE OCHOBaHMs. HoMeHknaTypa



OCHOBaHMH (MEXIyHapOIHAs U TpUBUAIbHAs). DU3ndyeckue U XMMUYECKHUE CBONCTBA OCHOBAHUH.
[Tonydyenue ocHOBaHMIA.

Kucnotsl. Knaccudukarms kuciaot. HomeHkIaTypa KUCIOT (MEKIyHapOAHAs M TPUBHAIbHAA).
DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. Psan aktuBHocTH MeTasuioB H. H. bekerosa. I[lonyuenue
KHCJIOT.

Conu. Homenknatypa coiield (MexayHapoaHast U TpuBHalIbHAs ). PDU3NYECKUE U XUMUYECKUE CBOMCTBA
couieit. [lonmyuenue conen.

I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COETUHEHUI.

XUMHUYECKUH HKCIIEPUMEHT: KaU€CTBEHHOE OIPEACIICHUE COACPKAHUS KUCIOPOIa B BO3AYXE; MOJyUCHHE,
cobupaHue, paclio3HaBaHUE U U3yYCHHE CBOWCTB KUCIIOPO/1a; HAOIIOIeHIE B3aUMO/ICHCTBHS BEIIECTB C
KHCJIOPOAOM H yCIIOBHS BOSHUKHOBEHUS U MPEKpalleHus ropeHus (Toxapa); 03HaKOMJICHHE ¢ 00pa3iamu
OKCH/JIOB U OITMCAHKUE X CBOWCTB; MOIy4YeHHE, COOMpaHue, paclio3HaBaHNUE U N3y4YeHHE CBOMCTB BOJIOPOIA
(ropenue); Bzaumoieicteue Bojgopoza ¢ okcuaoM Meau(ll) (Bo3amMoxHO HCTIONIb30BaHUE BUICOMATEPUATIOB);
Habr01eHNe 00pa3IOB BEUIECTB KOJIMYECTBOM | MOJIb; MCCIeIOBaHHE 0COOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3IMYHOM PACTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBHE BOJIbI C METaJJIaMU (HaTPUEM U KalbliueM) (BO3MOXKHO
HCI0JIb30BaHUE BUEOMATEPUAJIOB); ONPEEIIEHNE PACTBOPOB KUCIIOT U IIEJIOUEH C IOMOILBIO HHIUKATOPOB;
HCCIIeIOBaHKE 00pa3lloB HEOPIaHUYECKUX BEILECTB PA3JIMYHBIX KIACCOB; HAOIIOIEHUE U3MEHEHUS OKPACKU
MHMKAaTOPOB B paCTBOpaxX KUCIIOT U LIesioueii; u3yueHnue B3aumoaenicteus okcuaa meau(ll) ¢ pactsopom
CEPHOU KHUCJIOTHI, KUCJIOT C METAJIAMM, PEaKLIMi HEUTPaInu3alyy; IOJy4€HHE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIM; PEIIEHNE IKCIEPUMEHTAIbHBIX 33/1a4 110
Teme«BaxkHenme Ki1acchl HEOPraHUYECKUX COEAMHEHUI.

IMepunoanueckmuii 3axoH u [lepuonnueckas cucrema xumnueckux 3jiemenTos /[. U. MengeseeBa.
Crpoenne atoMoB. XuMn4eckas cB3b. OKHCJINTEIBHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[IepBbie nonbITKK KiIacCUPUKALMN XUMUYECKUX 31€MEHTOB. [IoHATHE O rpynnax CXOJHBIX 3JIEMEHTOB
(11e0YHbIE U 1IET0YHO3EMENbHbBIE METAIIbL, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOpbIe 00pa3yioT
am(oTepHbIe OKCUBI U TUAPOKCUBL.

[Tepnoanueckuit 3akoH. [lepnonnueckas cuctema XuMu4eckux 3eMeHToB J1. 1. Menneneesa.
Kopotkonepuonnas u JuimHHonepruoaHas popmsl [leproanyeckoil cucteMbl XUMUYECKHUX 371€MEHTOB /.
N. Menneneesa. [leproas! u rpynmnsl. @u3nuecknii CMbICI MOPSAKOBOIO HOMEPA, HOMEPOB IIEpHOJa U
IPYMIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sjiep. M3oTomnbl. DnekTpoHsl. CTpoeHHe IEKTPOHHBIX 000JI0UeK

aToMOB nepBbIX 20 xumMudeckux 31eMeHToB [lepuonnueckoit cucremst 1. 1. MenneneeBa. XapakrepucTruka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI PAJINyCa ATOMOB XMMUYECKUX JJIEMEHTOB, METANTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpymnmnam u nepuogam. 3Hadenue [lepronnueckoro 3akona u [lepuognyeckoit
CUCTEMbI XUMHUYECKHUX DJIEMEHTOB ISl pa3BUTHUS HayKH U nIpakTuku. [[. 1. MenneneeB — y4u€Hblii U
rpakKIaHUH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJBIpHa}I )51 HCHOHHpHaH) CBA3b. 3J'ICKTp00TpI/ILIaTCJ'IBHOCTB
XUMHUYECKHUX 3JIeMEHTOB. MIoHHAs CBSA3b.

Crenenb okuciieHus. OKUCIUTEIHFHO-BOCCTAHOBUTEIIHLHEIC pCaKknuu. Hpoueccm OKHCJICHUA U
BOCCTaHOBJICHHSA. OKHCIUTEIIH U BOCCTAHOBUTEIIH.

XUMHUECKUH SKCIIEPUMEHT: U3y4eHUE 00pa3I0B BEIIECTB METAJNIOB U HEMETAJJIOB; B3aMMO/ICHCTBHE
TMAPOKCHUIA [UHKA C PACTBOPAMU KHCJIOT U IIEJI0Y€EH; IPOBEACHUE ONBITOB, NIUIIOCTPUPYIOLINX
IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPeaKUil (TOpEHUE, PEaKIUU Pa3I0KEHHs, COEAUHEHHS).

MexnpeaMeTHbIe CBA3H



Peanu3zanus MeXnpeaMETHBIX CBA3EH PU U3yUYEHUU XUMUU B 8 KJIACCE OCYILLECTBIISIETCS YEPE3
MCIIOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHA, TaK U TOHATHH, SBISIIOIIUXCS CUCTEMHBIMU JUIS
OTJEJIBbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mure ecTecTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIU3, CUHTE3,
KJ1accuukanmsi, MepuoAMIHOCTh, HAOIIOICHHE, SKCIICPUMEHT, MOICIIMPOBAHNE, U3MEPEHHUE, MOJICIIb,
SIBJICHHE.

®dwusmka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, H30TOIIbI, PaIHOAKTUBHOCTH,
MOJIEKYJIa, JJIEKTPHUECKUI 3apsi, BEMIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE BEILECTBa, a3,
(bu3nvecKre BEIIMYUHBI, €IMHUIIBI K3MEPEHHsI, KOCMOC, TUTaHEThI, 3BE31b1, COJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE OPO/IbL, OJIE3HbIE HCKOIIAEMbIE, TOILIIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XuMHUYeCKas peakuusi

[lepuoanueckuii 3akoH. [lepuoanueckas cuctema xumudeckux nemenToB J. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNN CBOMCTB XMMUYECKHX AIEMEHTOB IEPBBIX TPEX NIEPUOIOB, KaJHs,
KaJIbIMS U MX COEJMHEHHH B COOTBETCTBUM € MOJIOKEHHEM 31eMeHTOoB B Ilepuonnyeckoii cucteme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSA3H. THIIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB
BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XMMUUYECKOH CBSI3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIECTB (MEX/IyHApOAHAs U TPUBHAIIbHAS).
XHUMHYECKUE CBOMCTBA BEILECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCAUHEHUM,
TCHETUYECKas CBS3b HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMHuecKkux peakiuii o pa3JIudHbIM IpU3HaKaM (110 YUCIIY U COCTaBY YYacCTBYIOIIMX B
PEaKIMM BEIIECTB, 110 TEIIOBOMY 3((eKTy, 0 N3MEHEHHIO CTENeHEN OKUCICHUS XUMUYECKUX JIEMEHTOB,
110 00paTUMOCTH, MO YYACTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUECKUE PEaKIUH, TEPMOXUMHUECKUE
YpaBHEHUS.

[TonsiTre o ckopocT XUMHUUYECKOH peakiuu. [lonaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKHUX
peaknusx. [ToHATHE 0 TOMOTEHHBIX M T€TEPOTeHHBIX peakiusax. [loHaTHe 0 XUMIUYEeCKOM PaBHOBECHU.
@DaKTOpBI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEAKIIUU U MOJT0KEHHE XUMHUECKOTO PABHOBECHSL.

OKHCIIUTENEHO-BOCCTAHOBUTEIILHEIE p€aKkuuu, 3J'IeKTp0HHBII71 OaJIaHC OKHUCIINTEIFHO-BOCCTAHOBUTEIILHON
pEaKkmuu. CocraBiienue ypaBHeHI/Iﬁ OKHCIINTCJIBbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ C UCIIOJIb30BAHUEM METOa
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTAYECKON AUCCOUALINH. DJIEKTPOIUTHI U HE- ANEKTPOIUThI. KaTHOHBI, aHHOHBI.
MexaHu3M Aucconranvu BEIIECTB C pa3jIMYHbIMU BUAAMU XuMH4UecKkod cBs3u. CTeneHn Aucconuaiuu.
CunbHble U cr1abble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peaKkIiii HOHHOTO 0OMeHa, MOJTHbIE U COKPAIIEHHBIE
MOHHbIE YpaBHEHUs peakuuil. CBONCTBA KUCIOT, OCHOBAHUMN U COJIEH B CBETE Mpe/ICTaBICHHH 00
ANEKTpONIUTHYECKON qucconanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O ruapoau3e comneil.

XVUMUYECKUH IKCTIEPUMEHT: 03HAKOMIICHUE C MOJEIISIMUA KPUCTAITMIECKUX PEeIIETOK HEOPTaHUIECKIX
BEIIIECTB — METAJJIOB M HeMEeTauIoB (TpaduTa u amMasa), CJI0KHBIX BEIIECTB (XJI0pUIa HATPHs);
UCCIIEIOBAaHHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON PEaKIuy OT BO3JCHCTBUS Pa3IHUHBIX (PaKTOPOB;
HCCIIETIOBAHKE AJICKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB, IIPOIECCca TUCCOIMAINN KUCTIOT, IIeToueH 1 coen
(BO3MOKHO HCIIOJIb30BaHNE BUICOMATEPUAIIOB); IPOBEACHUE OIBITOB, MILTIOCTPUPYIOIINX MTPHU3HAKH
MPOTEKaHUs PEaKIMi HOHHOTO 0OMeHa (00pa3oBaHHUE OCajIKa, BBIJICIICHHUE ra3a, 00pa3oBaHUE BObI); OTIBITOB,



HWIUTIOCTPUPYIOITUX TPUMEPBI OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ (ropeHHe, pCaKknuu pa3jioKCHUH,
COG,Z[HHGHHH); pacnno3HaBaHUEC HCOPraHMYCCKUX BCHICCTB C MOMOMIBIO KAYCCTBCHHBIX peaKuHﬁ Ha NUOHBI,
PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4.

HeMeTa/jibl 1 UX cOeTUHEHUA

O61ua;1 XapaKTECPUCTHKA I'aJIOT'CHOB. OcobenHocTu CTPOCHHUSA aTOMOB, XapaKTCPHBIC CTCIICHU OKHCIICHU.
CTpO@HI/Ie u (bPISI/I‘ICCKI/Ie CBOMCTBaA IIPOCTBIX BEIICCTB — I'aJIOI'CHOB. XuMH4JecKre CBOMCTBA Ha IIpuUMEPEC
XJiopa (B3aHMOﬂeﬁCTBHe C ME€TaJlllaMH, HEMETAaJlJIaMHU, H.IGJ'IOLIaMI/I). XJ'IOpOBOI[OpOI[. Consanas KHCJIOTa,
XHUMHUYCCKUC CBOﬁCTBa, IIOJIYUYCHHUEC, IPUMCHCHHUC. I[eﬁCTBHe XJIOpa U XJIOpOBOAOPOJda HA OPpraHru3M
yeJioBeKa. BaxkHelmme XJIOPHUABI U UX HAXOXKIACHUC B IIPUPOJIEL.

OO6mas xapakrepuctika 31eMeHToB VIA-rpynnbsl. OCOGEHHOCTH CTPOECHHUS aTOMOB, XapaKTEPHbIE CTEIICHU
OKHCJICHUS.

Crpoenne u pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHBIE MOIU(DUKAITUH
KHCJIOPO/Aa U cepbl. XUMUYECKHEe CBOHUCTBA cepbl. CepoBOAOPO, CTpOCHHUE, (PU3NUECKIE U XUMUIECKNE
cBoiicTBa. OKCUABI Cepbl KaK IPEJCTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KUCI0Ta, (PU3NYecKue U
XUMHAYECKHE CBOWCTBA (00IIHME KaK MPEICTaBUTEIS Klacca KUCIIOT U crienupuIeckne). XMMHYECKIe
peaKIyH, JIeXKaIre B OCHOBE MPOMBIIICHHOTO CIIOCO0a MoTydyeHHst cepHOM KucaoThl. [Ipumenenune. Conu
CepHOM KUCIJIOTHI, KAUECTBEHHAs peakiys Ha cyib(ar-uoH. HaxoxaeHnue cepbl U €€ coeTMHEeHU B IIPUPOJIE.

XUMHUYECKOe 3arpsA3HEHUE OKPYXKAIOLIEH cpelibl COEMHEHUMU Cepbl (KUCIOTHBIE 10KIH, 3arpsi3HEHUE
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeAOTBPAIICHHUS.

OO6was xapakrepucTika 31eMeHToB VA-rpynnsl. OcOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE CTEIIEHH
OKHCJICHUS.

A30T, pacpocTpaHeHue B IpUpoJie, pU3ndeckue U XumMuueckue cBoiictBa. KpyroBopot a3ora B mpupo/ie.
AMMHak, ero pu3nveckue 1 XMMUYECKHe CBOMCTBA, MosyueHue u npuMeHenue. Coinu aMMOHUS, UX
¢u3nyeckre 1 XUMHUYEeCKHe CBOKWCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHbI aMMOHHUA. A30THast
KHCII0Ta, €€ Moly4yeHue, (u3nueckue 1 XuMU4eckue cBoicTBa (0011IKe Kak MpeACcTaBUTENs Kilacca KUCIOT U
cnenuduueckue). McnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX yI00pEHUI.

XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIel Cpe/ibl COeTMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIH, 3arpsi3HeHUE
BO3/lyXa, IOYBBI U BOJIOEMOB).

®docdop, amtorpornHbie Mogudukanuu Gocdopa, puznueckue u XuMuIecKkue cBocTBa. OKCuI
docdopa(V) u pochopnas kucnota, pusndeckre U XUMHIECKHUE CBOMCTBA, MonydeHue. Mcrnonap3oBanue
¢dochaToB B kKauecTBe MUHEPAIBHBIX YI00pEHUH.

O6mas xapakrepuctuka 35eMeHToB |V A-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUS.

VYrnepon, aluioTponHbele MoAU(UKAIK, pacIpoCTpaHeHHE B IPUPOE, GrU3nUecKrue U XUMUYEeCKHe
cBoiicTBa. Ancop6mus. KpyroBopot yrieposna B npupoje. OKcuabl yriaeposaa, ux Gu3ndeckue 1 XUMHIECKHe
CBOWCTBA, JICHCTBUE HA KUBBIEC OPTAaHU3MBI, ITOJTyYCHHE U TIPUMEHEHUE. DKOJIOTHYECKHIE TTPOOIIEMBI,
cBs3aHHbIe ¢ okcuoM yraepoaa(lV); rumoresa rinmo6anbHOTO MOTEINICHUS KIIMMaTa; TapHUKOBBIN d(PdeKT.
VYronbHas KUCIIOTa U €€ COJIM, UX PU3NYECKHe U XMMHUYECKHUEe CBOMCTBA, MOJIyueHUE U IPUMEHEHHE.
KagectBenHast peakius Ha KapOOHAT-HOHBI. Mcronp30BaHne KapOOHATOB B OBITY, METUIIHHE,
MIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[TepBoHayaNbHPBIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COSAMHECHUAX yriiepoaa (MeTaH, 3TaH,
STHUJIEH, alleTUJICH, STaHOJ, IIMIIEPUH, YKCYyCHasl KucioTa). X coctaB u xumuueckoe crpoenue. [lonsitue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: )KUpaX, OeNKax, YriieBOJAaX — U UX POJIH B KU3HU YeJIOBEKa.

MatepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCAMHEHUH.

Kpemnnii, ero ¢pusznueckne u XUuMAYECKHE CBOWCTBA, MOTyYeHrne U mpumeHeHne. CoeqmHeHUsT KpEeMHHUSI B
npupoje. O6mue npeactasieHus o6 okcuae kpeMuusi(1V) u kxpemuueBoit kucinore. CHIIMKATHI, UX



WCIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH. BaykHel e CTpOUTEIbHBIE MaTePHAIIBI: KEpaMHUKa,
CTEKJIO, IIEMEHT, OETOH, xKene300eToH. [IpobieMbl 6€301macHOr0 UCTIONBF30BAHUS CTPOUTEILHBIX MAaTEPUATOB
B ITIOBCEIHEBHOW JKU3HHU.

XUMHUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3l0B HEOPTaHNYECKUX BEIIECTB, CBOUCTB COJITHOM KHCIIOTHI;
IIPOBE/IEHUE KaUeCTBEHHBIX pPeaKlUil Ha XJIOpUI-UOHbI U HAOJII0JeHUE IPU3HAKOB UX MPOTEKAHUs; OIBITHI,
oTpakarolue pU3n4ecKue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COCAMHEHUH (BO3MOMXHO HCIIOJIb30BaHHUE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPUIOB (IaJOreHUI0B); O3HaKOMIIEHHE ¢ 00pa3liaMu
cepsbl U €€ COeMHEHUAMH (BO3MOYKHO UCIIOJIb30BaHUE BUJIEOMATEpHAlIOB); HAaOI0A€HUE MTpoLecca
o0yIJIMBaHMs caxapa Mo AeHCTBUEM KOHLIECHTPUPOBAHHONW CEpPHON KUCIIOTbI; U3y4EHNE XUMUYECKUX
CBOWCTB pa30aBiIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOM peakiuy Ha cylb(haT-HoH U
HaOJI0ieHNe TPU3HaKa €€ IPOTEKAHUs; O3HAKOMIIEHUE ¢ (PM3NYECKMMHU CBOMCTBAMH a30Ta, Gpochopa 1 ux
coeIMHEHUH (BO3MOYXKHO HCII0JIb30BaHUE BUIEOMATEPHAIIOB), 00pa3LaMu a30THBIX U (HochHOpPHBIX
yao0peHuit; noinydeHue, cooupaHue, paclo3HaBaHue U U3y4YeHHe CBOMCTB aMMMaKa; IPOBEIECHUE
KayeCTBEHHBIX PEaKIMil Ha MIOH aMMOHUs U (pocdaT-uoH U U3ydeHre NPU3HAKOB UX MPOTEKAHUS,
B3aUMO/IEHICTBHE KOHIIEHTPUPOBAHHOM a30THON KUCIIOTHI C ME/IbO (BO3MOXHO UCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB); U3yYCHHE MOJIeNIeH KPUCTAIUIMYECKUX PEIETOK anmasa, rpaduTta, QyuiepeHa;
O3HAKOMJIEHHUE C IIPOLIECCOM aACOPOIIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IIPOTHBOra3a; Mojy4yeHue, CoOOupaHue, pacrio3HaBaHUE U U3y4eHHE CBOMCTB YIVIEKUCIIOT0 ra3a; poBeieHue
Ka4yeCTBEHHBIX PEaKIMii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3y4eHHE IPU3HAKOB UX MPOTEKAHUS;
03HaKOMJICHHUE C NMPOAYKLMEN CUJIMKATHOM IPOMBIIIJIEHHOCTH; PEILIEHUE dKCIIEPUMEHTANIBHBIX 3aJa4 110
TeMe«BaxHelIue HeMETaJuIbl U UX COEAVHEHUSY.

MeTasuibl 1 KX COCAMHEHUS

OO01mas XxapakTepuCTHKa XUMHUYECKUX HJIIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX MOJIOKEHUS B
[Tepuoanueckoii cucreme xumuuecknx snemeHToB Jl. Y. MenzeneeBa u crpoenust aromoB. CTpoeHue
MeTauioB. MeTtayuinueckasi CBA3b U METAJNIMYECKAsi KPUCTAIINYECKAs peIIETKA. DIEKTPOXUMUYECKUN Pl
HampsDKeHUH MeTaioB. GU3NYecKue U XUMUYECKHE CBOMCTBA MeTa/uioB. O01Ire criocoObl MoTydeHus
MeTtasuioB. [loHATHE 0 KOPPO3UK METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBsl (CTajb,
YYT'yH, JIOPaTIOMUHUHN, OpOH3a) U MX TPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounble MeTaibl: osoxeHue B [leproanueckon cucreme xumuueckux anemeHToB /. . Menneneesa;
CTPOEHHUE WX aTOMOB; HaXOXJACHHE B pupoae. Pu3ndeckne u XMMHUYECKUE CBOIMCTBA (Ha MpUMepe HATPus U
kanust). OKCUIBI U THAPOKCUIBI HATPHUSA U Kanus. [[puMeHeHne mMeI0YHbIX METAJIIIOB i KX COSTMHEHUH.

[lenouHo3emMenbHbIE METAIIIBI MATHUM 1 KanbLuii: monoxxenue B [lepronndeckoil cucteMe XMMUYECKUX
anemeHToB /. V1. MeHeneeBa; cTpoeHHe X aTOMOB; HaX0X/I€HUE B pupoje. Pu3nuecKkue 1 XMMUYeCKHe
CBOWCTBa MarHus U Kanblus. Baxkneimume coennuenus Kaubius (OKCUT, THIPOKCUI, coin). JKEcTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHUsI.

Amomunuii: nonoxenue B [leproanueckoit cucteme xumudeckux 3neMenToB J1. V1. Menneneesa;
CTpOEHHUE aToMa; HaXOXJeHue B pupoje. dusndyeckre 1 XUMUIECKHE CBOMCTBA aTtOMUHUS. AMGOTEpHBIE
CBOWCTBA OKCHJIa U THAPOKCHUIA ATFOMUHUS.

Keneszo: monoxenue B [lepuonnueckoit cucreme xumuueckux 3iemMeHToB /1. 1. MenneneeBa; ctpoenue
aToMa, HaXO0XJICHHUC B ITPUPOJC. dusndueckue U XUMUUECKHE CBOIICTBA Keje3a. OKCI/I,Z[BI, TUAPOKCUABI U COJIN
xene3a(ll) u xxeneza(lll), mx coctas, CBOMCTBA U TIOJTyYCHHE.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMy METaJUIOB U CIUIABOB, UX (PU3HMUECKUMHU
CBOWCTBaMM; U3y4YEHHUE PE3YIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO HUCIOIb30BAHNE BUIE€OMATEPUAIIOB),
0c0OEHHOCTEH B3aMMOICHCTBHSI OKCH/1a KIbLIMs M HATPUS C BOJON (BO3ZMOKHO HCIIOJIH30BAHUE
BHUJIEOMATEPHUAIIOB); UCCIIE0BAHUE CBOMCTB KECTKOM BOJBI; ITpOLIECCa TOPEHNUS Kele3a B KUCIOPOIe
(BO3MOXKHO HCIOJIb30BAHNE BUI€OMATEPUAIIOB); IPU3HAKOB MTPOTEKaHHsl KAYECTBEHHBIX PEAKIIMIA Ha HOHBI



(Maruwms, KanbIys, aTrloMAHMs, TUHKA, xene3a(ll) u sxenesa(lll), mequ(ll)); nHabmroneHue u onvcanue
MponeCcCOB OKpallIMBaHW IMJIAMCHHU MOHAMHA HATPUA, KAJIUA U KaJIbIUA (BO3MO)KHO HUCITIOJIB30BaHUEC
BUJICOMATEPHAJIOB); HCCIeI0BaHNE aM(OTEPHBIX CBOMCTB I'MIPOKCHIA ATFOMUHUS M THAPOKCUAA TUHKA;
PCHICHUC SKCIICPUMCHTAJIbHBIX 3a4a4 I10 TEMC «Baxuelinme MeTaIbl U UX COCANHCHUA.

XuMHS 4 OKpYsKaIIas cpeaa

HoBsie maTepuansl 1 TexHOJIOrMU. BelecTBa 1 MaTepuaibl B IOBCEIHEBHOM KU3HU YEIOBEKA. XUMHUS U
310poBbe. bezonacHoe UCI0Ib30BaHNE BEMIECTB M XUMUUYECKUX peakiiuii B ObITy. [lepBas moMoip mpu
XMMHYECKUX 0KOTax U OTpaBieHUsIX. OCHOBBI IKOJIOTHUYECKON IPAMOTHOCTH. XUMHYECKOE 3arps3HECHUE
OKpYy>Karolen cpebl (mpenenbHas qonyctumas konentpanus semiects — [1JIK). Poias xumun B perienun
IKOJIOTHUECKUX TIPOOIIEM.

[TpupoHbIe KCTOYHUKH YTIIEBOIOPOIOB (YTOJb, TPUPOIHBINA ra3, He(Th), MPOIYKTHI UX MEPEPadOTKH, UX
POJIb B OBITY U IPOMBILIUIEHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: U3Y4YEeHUE 00pa3I[0B MATEPUAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, TIOJIMMEPHBIC
MaTrepuabl).

Me)l(l'lpeIIMeTHbIe CBSA3H

Peanu3zanus MCXKITPCAMCTHLBIX CBsI3eH IIpyU U3YyUCHUU XUMHU B 9 knacce OCYHICCTBJISACTCA YCPE3
HCIIOJB30BaHUC KaK 06H_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIIAOIHNUXCA CUCTCMHBIMU JJIsA
OTACJIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O TUKJIA. Peammzanms MCKIIPECAMCTHBIX CBs3CH IIpU U3YYCHUHN
XHMHH B 9 Kitacce OCYHICCTBJIACTCA YCPE3 NCIIO0JIb30BAHNUEC KAK O6H_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakK U
HOHHTHﬁ, SABJBIIOINUXCA CUCTEMHBIMU JUIA OTACJIBHBIX ITPEAMETOB €CCTCCTBCHHO-HAYYHOI'O MHUKIJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOpHUS, aHaJIU3, CUHTE3,
KiaccuuKalus, NepuoAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJISTTHPOBAHUE, U3MEPEHUE, MOJIEIb,
SIBIIGHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MAaTEpUAJIbL.

®du3uKa: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAHOAKTUBHOCTb,
MOJIEKYJIa, DIEKTPUUYECKUH 3apsijl, TPOBOAHUKH, TOIYIPOBOIHUKH, TUIIEKTPUKHU, (OTOIIEMEHT, BEIIECTBO,
TeJno, 00BEM, arperaTHOe COCTOSIHHE BEIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas PeIETKa,
CIIJIaBHBI, (1)H3H‘IGCKI/IC BEJINYNHBI, €IUHUIIBI I/ISMepeHI/If{, KOCMHNYECCKOEC HpOCTpaHCTBO, IIJTaHCTHI, 3Bé3)11)1,
Counnrne.

buonorus: porocunres, nqpixanue, 6nochepa, skocucTeMa, MUHEPAIbHBIE Y100pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTAaTEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOTIAeMBbIE, TOTLINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3ydenue xumun B 8-9 Kiiacce HalpaBJIeHO HAa JOCTHKEHUE 00YYarOIIMMHUCS TUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTPAMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs JOCTHTAIOTCS B XOI€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM AesTeabHOCTH Opraiu3aluy B COOTBETCTBUHM €
TpaJULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIAMH U HOPMaMHU MOBEJCHHS U CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHUS, CAMOPa3BUTHS
U COLIMANIU3aIMH 00yUYarOIUXCsl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYECKOr0 BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K 0T€YECTBEHHOMY KYJIbTypHOMY, HCTOPUUYECKOMY U HAYYHOMY HACIIEAHIO,
MOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOT'0 00IIECTBa, CTIOCOOHOCTH BJIaJIETh
JIOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX TOCTHKECHUSIX U OTKPBITHIX MUPOBOH M OTCUECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U NpaBujiax MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYrUX BUAAX EATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH JIESATEIbHOCTH IIPH BHINOJIHEHUH
y‘-I€6HI>IX, ITO3HAaBATCJIbHBIX 3a4a4, BBINIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3/JaHUU y‘~IG6HI)IX ITPOCKTOB,
CTpeMJICHH K B3aMOIIOHUMAaHMIO U B3aUMOIIOMOIIU B Mpoliecce 3TON y4eOHON AeATelbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C MMO3UIMH HPABCTBCHHBIX U ITPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

LleHHOCTH HAYYHOI' 0 MO3HAHUS

3) MHPOBO33pEHUECKUX MPECTABICHNAN O BEIIECTBE U XMMUYECKON PEaKIiy, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH M COCTABIISIFOIINX OCHOBY ISl TOHUMAHHUS CYIIHOCTH HAYYHOMH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3AaHMOCBSI35X
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIBHBIX MOTHBOB, HAIPABJIIEHHBIX HA ITOJIyYeHHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsCHEHHS HAOJI0TaeMBIX TIPOIIECCOB U SIBJICHU;

5) mo3HaBaTeNbHON, HH()OPMAITMOHHON M YUTATEIILCKON KYJIBTYPBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTHOU Pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMA TEXHUISCKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
camM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIBCKON ACSITEILHOCTH, K OCO3HAHHOMY BHIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

@®opMHUPOBaHUS KYJbTYPbI 310POBbsl

7) OCO3HAHUS IICHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3II0OPOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIICACTBAN M HEMPUATHUS BPEIHBIX IPUBBIUEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs ), HEOOXOIUMOCTH COOTIOCHMSI MMPABUII O€30ITACHOCTH MPU OOPAIEHUH C
XUMHYECKUMH BEIIECTBAMH B OBITY U peaIbHOMN KU3HU;

TpyaoBoro BocnuTaHus
8) uHTepeca K MPaKTHYECKOMY U3YYEHHUIO IPodeccuii U Tpyaa pa3InyHOro poja, yBaKEHHE K TPyAY



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIEC Ha OCHOBE MPUMEHEHUS IPESIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH; YCIEIIHOM
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJJaITUPOBATHCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K TPUPO/IE KaK UICTOYHUKY KU3HH Ha 3eMJIe, OCHOBE €€
CYIIECTBOBAHMSI, MOHUMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pa3a JKU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPH PabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIIHSIX, YTPOKAIOIIHUX 30POBBIO
W SKU3HH JIIOJICH;

10) criocoOHOCTH TPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPH U3YYCHUH XUMUH, JUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpY’Kalollel IpUpoTHOM Cpeioil, MOBBIIICHUS! YPOBHSI SKOJIOTHYECKON KYJIbTYpPbl, OCO3HAHUS
r7100aJIbHOTO XapakTepa 3KOJOTMYSCKUX MPOOJIeM U IMyTel UX PELICHHs TOCPEACTBOM METOI0B XumMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3ylbTaToOB BBIICISIOT 3HAYUMBIE 111 OPMHUPOBAHUS MUPOBO33PEHHS
oOIIeHayYHBIE TOHTHSA (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PAKT, cHcTEMa, IPOIIeCcC, SKCIIEPUMEHT U Ap.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETAX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
3THUX NMPeAMETOB (POPMUPOBATH MPEICTABICHHUE O LIEJIOCTHOM HAyYHOI KapTHHE MUPA, U YHUBEPCATIbHbBIE
yueOHble JeiicTBUS (IT03HABaTeIbHbIC, KOMMYHUKATHUBHBIE, PETYJISATUBHbIE), KOTOPhIE 00ECTIEYMBAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY INIAHUPOBAHUIO U OCYILIECTBICHUIO YUeOHOM
JESTEIIBHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06pa3OBaTeHBHOﬁ MporpaMmsal IO XUMHUH OTPAKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba30BbIMH JT0rH4eCKUMH 1€ CTBUSIMH

1) ymeHHeM UCTIOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIUIEHUS P OCBOEHUH 3HAHUMN: paCKPbIBATh CMBICI
XUMUYECKHUX MOHATUH (BBIACTATHh X XapaKTEpHbIe MPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BATh MOHATHUS JJIs1 O0BSCHEHUS OTJENIBHBIX (DAKTOB U SBJICHUA; BEIOUPATh OCHOBAHUS
Y KPUTEPUU TS KIIaCCU(PUKAIIMK XUMUYECKUX BEIIECTB M XUMHUECKUX PEAKLUi; YCTaHABIMBATh TPUYMHHO-
CIJICZICTBEHHBIE CBSI3U MEX/1y 0OBEKTaMH U3Y4YEHUS; CTPOUTH JIOTHUECKUE pacCyKAeHHsI (MHIYKTUBHBIE,
JEAYKTUBHBIE, 110 aHAJIOTUHM); J€IaTh BEIBOIBI M 3aKIIIOUCHHS,

2) yMEHHEM IIPUMEHSTH B ITPOLIECCE MO3HAHMS TOHATHS (IIPEAMETHBIE U METANIPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIHU, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BhIBATH IIUPOKO MPUMEHSEMBIE B
XMUMHUU MOJIETTbHBIE TPEICTaBICHUS — XUMHUYECKHUH 3HAaK (CUMBOJI JIEMEHTA), XUMHUEecKas popmyna u
ypaBHEHHE XUMUYECKOH peakinyi — MpH pelIeHUuH yueOHO-TI03HABaTEeNbHBIX 3a/1a4; C Y4ETOM ITHX
MOJEJIBHBIX IIPEICTABICHUN BBIABIIATh U XapaKT€PU30BATh CYIIIECTBEHHBIC IIPU3HAKY U3y4aEeMbIX
00BEKTOB— XMMHUYECKUX BEIIECTB M XUMHUECKUX PEAKLUi; BBISABIATH O0IIME 3aKOHOMEPHOCTH, IPUYUHHO-
CJICICTBEHHBIE CBSI3U U IPOTUBOPEYMS B U3y4aEMBbIX IIPOLIECCAX U SBJICHUSX; IIpeJIaraTb KPUTEPUU IS
BBISIBIICHUS 9TUX 3aKOHOMEPHOCTEH M MPOTHBOPEUHI{; CAMOCTOATENBHO BEIOUPATh CIOCO0 pelIeHus: yueOHOH
3ajauu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUs, BHIOMpATh Hanbosee MOAXOIAIINN C yIETOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMH HCCIeA0BATEIbLCKUMH AeHCTBUAMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMHUPOBAHUS THITOTE3bI IO POBEPKE MPABUIILHOCTH BBICKA3bIBAEMbIX CY)KICHUM;

4) npuoOpeTeHue onbITa MO IIAHUPOBAHUIO, OPTaHN3ALUN U IPOBEICHUIO YIEHUYECKUX SKCIIEPUMEHTOB:
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHHUS ¥ BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIC0BAHMS, COCTABIISATH OTUYET O
MPOJICJIaHHOM padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOopM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX ISl BBIMOJTHEHUSI YU€OHBIX U MTO3HABATEIIbHBIX 3aJ1a4 OIpe-
NeNEHHOTO TUIIA; TPUOOPETEHUE OMBbITa B 00JIaCTH UCIIOJIb30BaHUS H(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpPOIl aKTUBHOTO MCIOJIb30BaHUS PA3IMYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBHYIO (hopMy mpencTaBieHuss UHPOPMALIUU U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, JuarpaMmmamu, IpyrumMu popmamu rpaduku 1 ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeI0BATeNbCKOM AeITeTbHOCTH
MH(OPMALIKIO O BIUSHUU TPOMBIIIIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTa HAa COCTOSTHUE
OKpY’Karollel MPUPOIHON CPeIbl;

YHuBepcaibHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU

8) yMeHueM 3a7aBaTh BOIPOCHI (B X0O/I€ AUAJIOTa W/WIIN AUCKYCCUH) 10 CYIIECTBY 00CYXK1aeMOM TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBHITTOJIHEHUS TIPEITIOKEHHON 3a/1a4u;

9) mpuoOpeTeHue ONbITa MPE3CHTAIIMH PE3YIBTATOB BBHITIOTHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OIBITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEpPCTHUKAMU MTO3HABATEILHOM U UCCIIEI0BATENbCKON
JEeSTEILHOCTH MPH PEIICHUH BO3HUKAMOIINX MPoOJIeM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB U COTIIACOBAHHUS
no3uiuii (00cyxaeHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIAMHAIIMS COBMECTHBIX IEHCTBUH,
oTpe/ieNIeHUEe KPUTEPHUEB 110 OIICHKE Ka4eCTBA BHITIOJTHEHHON PabOTHI  JIp.);

YHuBepcalbHBIMH PeryJassTHBHbIMH 1€ CTBUSIMU

11) ymMeHHEM CaMOCTOSATENHEHO OMPEEIATh SN IeATeTbHOCTH, TNIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIHMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO ACSITENLHOCTD, BEIOMpATh HanOoIee
s exTuBHBIC CITOCOOHI pelieHrs YIeOHBIX U MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEILHO COCTABIIATH HIIHA
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM JI€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTyUYECHUS
HOBBIX 3HAaHUH 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKIUAX; OIICHUBATH COOTBETCTBUE TTOJYICHHOTO
pe3yibTaTa 3asBJICHHON LIETH;

12) ymMeHHEM UCTIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJjilaraéMble B YCIIOBUM 3aIaHUH.

INPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe npeaMeTHBIX PE3yJIbTaTOB 110 OCBOCHHUIO 00513aTEILHOTO COIEPKaHUsI, YCTAHOBIIEHHOTO JaHHOM
pUMEpHOI paboueil mporpaMMoH, BELIETSIOT: OCBOCHHBIE 00YJaIOIIUMUCS HAyYHbIC 3HAHUS, YMEHHS U
CIoCcOOBI IEUCTBHH, crielupUIECKUE TSI TPEIMETHON 00JaCTH «XHUMHUS», BUIBI ACSITEIHLHOCTH 110
MOJTYYEHUIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U
HOBBIX CI/ITyaI_II/ISIX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD y O0YHAIOIIUXCS CAEAYIOUUX YMEHHI:

8 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMUYECKUX TIOHSITHN: aTOM, MOJICKYJIa, XHMHYECKUHN 3JIEMEHT, IPOCTOE
BELIECTBO, CJII0)KHOE BEIIECTBO, CMECH (OJJTHOPO/IHASL U HEOJHOPO/IHAs ), BAIGHTHOCTh, OTHOCUTEJIbHAS
aTOMHasl U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J10JIs
XHUMHYECKOT0 3JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00bEM, OKCHJ, KUCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHULIATENIBHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas Peaklys, KIacCUpUKaLMs peaKkiui: peakiuu
COEJIMHEHMS, pEaKLIUU Pa3JIOKEHUs, PEaKIIMK 3aMEILEHUs], peaKiui 0OMEeHa, 3K30- U SHAO0TEPMUUYECKUE
peakiuu; TerioBoi 3¢pdekt peakuuu; sAPo aToMa, JEKTPOHHBIN CIIONW aTOMa, aTOMHAasi OpOUTallb, pajnyc
aTOMa, XUMUYECKas CB3b, [IOJIAPHAs U HEIOJIIpHAasi KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, AaHUOH,
pacTBOp, MaccoBast J0JIs BellecTBa (IPOLIEHTHAsI KOHLIEHTpalKs) B paCTBOPE;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHUH (CM. I1. 1) U IPUMEHSITH 3TH TOHATHUS
IIPY ONMCAaHUHU BEIIECTB U UX MPEeBpAIlECHUl;

3) ucnonvzosams XUMHYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS (POPMYIT BELIECTB M yPABHEHUIT XUMHYECKUX
peaKuuii;

4) onpedensmb BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCANHCHUSIX; CTEIICHb OKHCIICHHS
HJIEMEHTOB B OMHAPHBIX COCTMHEHHSX; IIPUHAICKHOCTH BEIECTB K ONPENeIEHHOMY KJIACCY COSAMHEHHH 110
(bopMmynaM; BUJ XUMUUYECKON CBSI3U (KOBaJIEHTHAsI U MOHHAs) B HEOPraHMUECKUX COECTUHEHUSX;

5) packpvisame cmoicn Tepuoandeckoro 3akona J[. M. MenmeneeBa: 1eMOHCTPUPOBATH TOHUMAHUE
NEpUOINYECKOI 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX nosioxkeHus B [lepuoanyeckoit
CHCTEME; 3aKOHOB COXPaHEHMsI MAaCcChl BEILIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHHUSI,
3aKOHa ABOTaJpo; OMKCHIBATh U XapaKTepH30BaTh TabInuHy0 Gpopmy [leproanueckoii cuctemMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «rJaBHas noArpymnmna (A-rpynmna)» u «modbouHas noarpymnmna (b-
IpYIIa)», Majible U OOJIbIINE TEPUO/IbI; COOTHOCUTh 0003HAUYEHUs!, KOTOPbIE UMEIOTCS B TaOJInIe
«Ilepuognyeckas cucreMa XuMu4deckux anemeHToB . M. MenzaeneeBay ¢ YUCIOBBIMUA XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U 3apsi siApa, o011ee YUCiIo JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CII0SM);

6) rxnaccuguyuposams XAMUYIECKHE dJIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMHICCKHE peakiuu (1o
YHCIIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PeEKTyY);

7) xapaxmepuzosams (onucvieams) OOUINE XUMUYECKUE CBOMCTBA BEIIECTB Pa3INYHbBIX KIIACCOB,
MOATBEP:K/1asl ONMCAHNE IPUMEPaMH MOJIEKYJISPHBIX YPaBHEHHHM COOTBETCTBYIOIIMX XMMHUECKUX PEaKLUii;

8) mpoenozupoeams CBOMCTBA BELIECTB B 3aBUCIMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa; BO3MOKHOCTH
MPOTEKaHUs XUMUYECKUX MPEBPAIICHUI B pa3IMYHbBIX YCIOBUSX;

9) ebluuUCHIMb OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JTOJTFO
XMUMUYECKOT'0 3JIEMEHTA 10 (GOpMYJie COEAMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakiuu;

10) npumernsimes OCHOBHBIE OTIEPALIUH MBICIUTEIBHOM JEITEIILHOCTH — aHAIIU3 ¥ CUHTE3, CPABHEHHE,
000011IeHIEe, CHCTEeMAaTH3AINI0, KIIACCU(PUKAIIHNIO, BRISIBJICHUE MPUUYNHHO-CIICICTBEHHBIX CBSI3EH — ISt
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUECKUX PEAKLIN; ECTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS —
Ha0II0/IcHUE, U3MEPEHNE, MOICTTUPOBAHHUE, SKCIIEPUMEHT (peabHbIN M MBICICHHBIN);

11) credosams paBuiIaM NOJTB30BaHUs XUMHYECKOH MOCYI0H 1 JIaOOPAaTOPHBIM 000PYIOBaHHEM, a TAKKE
IpaBUIaM OOpAIEHHs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMM I10 BBITIOJIHEHUIO JJAOOPATOPHBIX
XMUMUYECKHUX OIBITOB IO MOJYYSHHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (BOIOPOJIA U KUCIOPOAa),
IIPUTOTOBJICHUIO PACTBOPOB C ONpPEIEIEHHON MacCOBOM J10J1ei pacTBOPEHHOIO BELIECTBA; IUIAHUPOBATh U
IIPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEN0YEN U KUCIIOT C TIOMOILBIO



WHJIUKATOPOB (J1Iakmyc, heHondTaaenH, METUIOPAHXK | JIp.).

9 KJIACC

1) packpvieamb cmblci OCHOBHBIX XMMUYECKUX TIOHSITUI: XUMUYECKUH JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BELLECTBO, CII0AKHOE BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHD
OKHCJICHHS, XUMUYECKasl peaKLusi, XUMHUECKasi CBsI3b, TEIUIOBOU 3P PEKT peakuu, MOjb, MOJSPHBIA 00BEM,
PacTBOp; AIEKTPOIUTHI, HEIJIEKTPOIUTHI, ITEKTPOIUTUYECKAS JUCCOIMALUS, PEAKIIMA HOHHOTO OOMEHa,
KaTaJln3aTop, XUMUUYECKOE paBHOBECHE, 0OpaTUMbIe U HEOOpATUMBbIE PEAKLIUU, OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBJIEHHE, AJIJIOTPOIIHSI,
aM(pOTEepHOCTh, XUMHUECKasl CBSI3b (KOBAJIEHTHAsI, MOHHAs!, METAJUIMYECKas), KpUCTAJUIMUECKasl peléTka,
KOppO3Usl METAJIJIOB, CIUIABbl; CKOPOCTh XUMUYECKOW PEAKIIUH, IPEAEIBHO JOIYCTUMAasi KOHLIEH TP
(ITIK) BemecTBa;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. I1. 1) U IPUMEHSITH 3TH TOHATHUS
IIPY OIIMCAHWUHM BEIIECTB U UX IPEBPAICHUN;

3) ucnonvzosamv XUMHYECKYIO CHMBOJIMKY JUIS COCTaBIICHUS (POPMYIT BELIECTB M YPABHEHUIT XUMHYESCKUX
peaKuunii;

4) onpedensmb BAICHTHOCTb U CTEIICHb OKHCIICHUS! XUMUYECKUX DJICMEHTOB B COCAMHECHUSIX PA3IMIHOTO
COCTaBa; MPHUHAJIEKHOCTD BELECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHUH 110 popMysiaM; BUJ XUMUYECKON
CBSI3U (KOBaJECHTHAs!, NOHHAs, METAJIMUECKAs) B HEOPraHMUECKUX COEIMHEHUSAX; 3aps]] HOHA [0 XMMUYECKOH
bopmyIie; xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMYECKON
PEIIETKY KOHKPETHOT'O BEILECTBA;

5) packpvisame cmoicn [epuoandeckoro 3akona J[. M. MeneneeBa 1 JeMOHCTPUPOBATH €r0 MIOHUMAaHUE:
OIUCBIBATh M XapaKTepu30oBaTh Tabauunyto Gopmy [leproanyeckoit cucTeMbl XUMUYECKUX 3JI€MEHTOB:
pa3nuyaTh NOHATUS «TJaBHas noArpymnmna (A-rpymnmna)» u «modounas noarpymnmna (b-rpynmna)», Mansie u
OoJbLIME IEPUO/IBI; COOTHOCUTH 0003HaUEHHsI, KOTOPbIE UMEIOTCS B IEPUOINYECKOI TabIuIle, ¢ YUCIOBBIMU
XapaKTepUCTHUKAaMU CTPOECHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oOliee Yucio
3JIEKTPOHOB U pacHpeieNICHHe UX MO IEKTPOHHBIM CII0M); OOBACHATH 00IIMEe 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COEIUHEHHH B Mpesienax MajiblX MEpUOI0B U TJIaBHBIX MOATPYIII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposames XAMHUYECKUE FJIEMEHTBI;, HCOPTAaHUYECKUE BEIIECTBA; XUMHUECKHE peakiuu (1o
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEMIIOBOMY AP PEKTY, 10 U3MEHEHHUIO CTETIeHeH
OKHCJIEHUSI XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONMCHIBATh) OOIIUE U CTICIIM(PUIECKUE XMMUYECKUE CBOWCTBA TIPOCTHIX U CIOXKHBIX
BELIECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHM COOTBETCTBYIOLINX
XUMHYECKUX PEAKIINI;

8) cocmasnsame ypaBHEHHS dIEKTPOIUTUIECKON TUCCOLMAIIMN KUCIIOT, MIEI0YEH U COJIeil; MOTHBIE U
COKpalIEHHbIE YpaBHEHUS peaKIMii HOHHOrO 0OMEHa; ypaBHEHUS PEaKIINil, MOATBEPKIAIOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIATEITHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUl TOCPEACTBOM COCTABICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PEeaKIMi;

10) npoenozuposams cBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHSI; BO3MOXKHOCTHU NMPOTEKAHHUS
XMMHUUYECKUX MPEBPAIIECHNUN B Pa3IMUHBIX YCIOBHUSIX;

11) sbruucnsams OTHOCUTEBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB; MACCOBYIO JOJTIO
XMUMHYECKOT0 3JIEMEHTa 10 (OpMyJie COeAMHEHUS; MAaCCOBYIO JOJIIO BELIECTBA B paCTBOPE; IPOBOIUTH
Pacy€Tel M0 YpaBHEHUIO XUMUYECKOM peaKLnu;

12) credoeams mpaBuiIaM NOJTb30BaHUsI XUMHYECKOH MOCYI0H 1 JIaOOPAaTOPHBIM 000PYIOBaHHEM, a TAKKE
IpaBuUiIaM OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH 110 BBIMOJIHEHUIO J1a00PaTOPHBIX



XUMHUYECKUX OTBITOB IO MOTYUYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEHICCTB (aMMHAaKa U YTIIEKHUCIIOTO ra3a);

13) nposodums peakiuu, MOATBEPIKAAIONINE KAaUECTBEHHBIH COCTAB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM ITyTEM XJIOpUI-, OpOMUA-, HOIUI-, KapOoHaT-, hocdaT-, CHIIUKAT-, CyabaT-, THAPOKCHI-UOHBI,
KaTHOHBI aMMOHUS 1 HOHBI U3YYEHHBIX METAIIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX
BEIIECTB;

14) npumernsims OCHOBHBIE OIIEPALUHN MBICIIUTECIBHOM JCATEIILHOCTH — aHAJIU3 U CHHTE3, CPAaBHCHUE,
0000111eHIEe, CUCTEMATH3AIINIO, BBISABICHHE TPUYMHHO-CIICICTBEHHBIX CBS3€H — Ui U3yYEHHsI CBOICTB
BEIIECTB U XUMUUECKHUX PEaKIIHii; €CTeCTBEHHO-HAYyYHbIE METO/IbI IO3HAHUS — HaAOII0/IeHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE
8 KJIACC

No
n/n

HaumeHoBaHue pa3aesioB H TeM NPOrpaMMbl

KoanuecTBo yacon

BCEro | KOHTPOJIbHbIE
padoTbl

NpaKTHYecKHe
padoTsl

JeKTpoHHBbIE (LU POBbIE) 00pa30BaTEIbLHbIE
pecypcesl

Paznen 1. IlepBoHavaabHbIe XHMHYECKHE TIOHATHS

11

XuMusi — Ba)KHasi 00J1aCTh eCTECTBOZHAHUS U HpaKTll'-leCKOﬁ JACATECIbHOCTH Y€/I0BEKa

https://urok.1c.ru/
https://feducont.ru/
https://mob-edu.com/
https://ww.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

1.2.

BemecrBa
U XHMHYECKHEe PeaKiu

19 1

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no pazaeny

22

Pa3z[en 2. Baxxneiimmue MPeaACTABUTE/IH HEOPraHMYECKUX BeleCTB

2.1.

Bo3ayx. Kuciopoa. ITonsitue 06 okcumax

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.2.

Bonopon.
IlonsiTHE 0 KHCJIOTAX U COJIAX

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/




2.3.

Boaa. PactBopbl. [TonsiTHe 00 0OCHOBaHUSAX

https://urok.1c.ru/
https://feducont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.4,

KosimyecTBeHHbIE OTHOLIEHUS] B XUMUH

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.5.

OcHOBHbIE KJIACChl HEOPraHMYeCKHX
coeMHeHHil

10

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

Htoro no pazaeny

30

Pasnen 3. [lepuoanyecknii 3axkon u [epuoauyeckas cucreMa xumudeckux djiemenToB JI. . Menpeieena.
Ctpoenue aTroMoB. XumMuyeckasi cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTE/IbHBIE PeaKIIHH

3.1

TMepnoanyeckuii 3akoH u [lepnoanyeckas cucrema xumuyeckux 1ementoB [. U. Menaeneesa. Ctpoenune
aToma

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

3.2.

Xumuueckas cBsizb. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE peakuuun

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/




Hroro no pazaeny:

13

Pe3sepBHoe Bpemst

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68 3

9 KJIIACC

No
n/n

HaumeHoBaHue pa3e/ioB H TeM NPOrPaMMbl

KonnvectBo yacon

BCEro

KOHTPOJIbHBIE Pa0OTHI

NpaKTHYeCKHe PadoThbl

JnexkTpoHHbIe (HU(POBLIE) 00pa3oBaTeJbHbIE Pecypehl

Paspen 1. BemecTBo u XMuMHYeCKHE peaKIHH

1.1

IoBTOpeHHe N yriay0/eHne 3HAHUIT OCHOBHBIX Pa3/ieoB Kypca 8 Kiacca

https:/furok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

1.2.

OcHoOBHbIE 3aKOHOMEPHOCTH XHUMHYECKUX pealcum?l

https:/furok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

13.

3J18KTp0Jll/lTl/l'-leCKaﬂ aucconnanusi. XuMuyeckue peaxkuuu B pacTBopax

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

HWtoro no pazaeny

14

Pasgen 2. HemeTa/sIbl M MX COeTHHEHHSI




2.1

OfuIasi XapaKkTepucTHKA XUMHYecKHX 21eMeHToB VIIA-rpynnsl. ['anorenst

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.2.

O0mas xapaKkTepuCTHKA XUMHYecKHX 21eMeHTOB VIA-rpynnel. Cepa u eé coenuHeHust

https:/furok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.3.

O01mas XxapaKkTepuCTUKAa XUMHYECKHX dJIeMeHTOB VA-rpynnsl. A30T, pocop u X coeqMHeHUs

https:/furok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

2.4.

O01mas XapaKTepuCTUKA XUMHYECKHX dJieMeHToB |V A-rpynnsi.
Yriepon u KpeMHMIi H UX cOeTHHEHHS

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

Hror

0 TI0 paszieny

28

Pazn

e 3. MeTajjbl U UX COeMHEHHUsI

3.1

OO0uMe cBOMCTBA METALIOB

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/




3.2. | BaxkHeiilme MeTaLIbl M MX COeIHHEHHS

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

Hroro no paszeny: 13

Pa3znen 4. Xumusi ¥ oKpy:kaonias cpeia

4.1. | BeutecTBa H MaTepHAJIbI B )KU3HH YeJ0BeKa 9 https:/furok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

HWroro no pazneny: 9

PesepBHoe Bpems 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne | Tema ypoka KosmuecTBo yacos Buasbi, popmsl
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoTshI padoThI
1. |IIpenmer xumun. BeriecTBa u ux 1 0 0 VYcTHBIN onpoc;
CBOMCTBA
2. | MeTo bl MO3HAHUS B XUMUH 1 0 0 [TuceMenHbIM
KOHTPOJIb;
YcTHBIN onpoc;
3. | IIpakruueckas pabora Nel. [Tpuémpl 1 0 1 [IpakTrueckas
6e3omacHoil paboThl ¢ 000pyIOBAaHUEM H pabora;
BemiecTBamu. CTPOCHHE IJIAMCHH
4. | Ywucrele BelecTBa U CMECH 1 0 0 [TucbmenHsbIi
KOHTPOJIb;
YcTHBIN onpoc;
5. |Ilpaktuueckas padora Ne2. Ouncrka 1 0 1 [IpakTrueckas
3arpsi3HEHHON MOBapEHHOM conu pabora;
6. | ®usnueckrue U XUMUYECKHUE SIBIICHUS. 1 0 0 [TuceMenHbBI
XUMUYECKUE peakiuu KOHTPOJIb;
YeTHBIN 0onpoc;
7. | ATOMBI MOJIEKYJTBI 1 HOHBI 1 0 0 [TucsmeHHsIi
KOHTPOJIb;
VYceTHBIN onpoc;
8. | BerecTBa MOJIEKYJISIPHOTO U 1 0 0 [MucbmenHbIi
HEMOJIEKYJISIPHOTO CTPOCHUS KOHTPOJIb;
YceTHBIT 0onpoc;
9. |IIpocThie U CIOXKHBIE BEIIECTBA 1 0 0 [TuceMeHHBIM
KOHTPOJIb;
YceTHBIT 0onpoc;
10. | XumMu4eckue 271eMEeHThI 1 0 0 VYcrHbIH ompoc;
11. | OTHOCHTENBHAS aTOMHAS Macca 1 0 0 [TuceMeHHBIH
XUMHYECKHUX IJIEMEHTOB KOHTPOJIb;
VYceTHBIT 0o1poc;
12. | 3HaKM XUMUYECKHX HJIEMEHTOB 1 0 0 [MucbmenHbII
KOHTPOJIb;

YcTHBIN onpoc;




13.

3aKO0H IMOCTOSHCTBA COCTaBa BCIICCTBA

ITuceMeHHEBIN
KOHTpOJIb;
VYceTHBII onpoc;

14. | Xumugeckue popmysbl. OTHOCUTENBHAS [TucrmMeHHbIi
MOJIEKYJISIpHasl Macca KOHTPOJIb;
YcrTHbIN onpoc;
15. | BoruncieHus 1o XuMU4eCKUM [TrucbMeHHBIN
¢dbopmynam. MaccoBas 105151 2JI€MEHTa B KOHTPOJIb;
COCIUHECHUH YcTHBIN onpoc;
16. | BaleHTHOCTh XUMHYECKUX DJIEMEHTOB. [MuceMeHHbIi
Onpenenenre BaJIEHTHOCTH 3JIEMEHTOB KOHTPOJIb;
1o GpopmysaM UX COETUHEHUM VYceTHBII onpoc;
17. | CocraBiieHue XuMHUYECKUX (HOPMYIT O [TucbmenHbIi
BaJICHTHOCTH KOHTPOJIb;
YcTHBIN onpoc;
18. | ATOMHO-MOJIEKYJIIPHOE YUE€HUE ITucpmeHHbIH
KOHTPOJIb;
VYceTHBII onpoc;
19. | 3akoH coxpaHEHHsI MaCCHI BEIIECTB IIucemenHbIi
KOHTPOJIb;
YeTHBIN 0onpoc;
20. | XuMuyeckue ypaBHeHHUs [TuceMeHHBIM
KOHTPOJIb;
VYceTHBIN onpoc;
21. | Turbl XUMAYECKHUX PEaKITHii IIucemenHsbIi
KOHTPOJIb;
YeTHBIN 0Onpoc;
22. | KouTposnbHast paboTa Imo Teme : KontponsHas
"[IepBOoHavYaIbHBIE XUMUYECKHE pabora;
MoHATHS"
23. | Kucnopogn, ero o0rias xapakTepucTrKa, [MucermMeHHBIH
HaXO0XJCHHUE B IPUPOJIE U MOTyUECHHE KOHTPOJIb;
VYeTHBIM onpoc;
24. | 3nakomcTtBo ¢ KM BIIP o xumMuu B 8-M ITucemeHHbIN
Kjacce KOHTPOJIb;
VYeTHBIT 01Ipoc;
25. | IIlpumenenue kucimopoaa. Kpyrosopor [InceMeHHBIN
Kuciaopoja B npupoje. CroiicTBa KOHTPOJIb;

KHCII0pOia

YcTHBIN onpoc;




26.

[Tpaktrueckas padota Ne3. [Tonydenue u
CBOIMCTBA KUCJIOpOAa

ITuceMeHHEBIN
KOHTpOJIb;
VYceTHBII onpoc;

27. | O30H. AJITOTpOIIHS KUCIOPO/IA. [MucbmenHbII
KOHTPOJIb;
YcrTHbIN onpoc;
28. | Bo3nyx u ero cocras [TucemeHHBIN
KOHTPOJIb;
VYeTHBII onpoc;
29. | Boopog, ero o0ias XxapakTepUCTHKa, ITuceMeHHBbIH
HaXOXXJCHHUE B TIPUPOJIC U MOTyYCHHE KOHTPOJIb;
VYceTHBII onpoc;
30. | CpoiicTBa U MPUMEHEHHE BOIOPOIa [TuceMeHHbIi
KOHTPOJIb;
VYerHbll onpoc;
31. | [Ipaktuueckas padota Ne4. [TonyueHue [IpakTuyeckas
BOJIOPO/Ia M HCCIICZIOBAaHUE €T0 CBOWCTB pabora;
32. |Bona [TuceMeHHbIi
KOHTPOJIb;
YeTHBIN 0onpoc;
33. | XumMH4ecKre CBOMCTBA U IPUMEHCHHE [MucemMeHHBIH
BOJIBI KOHTPOJIb;
VYeTHBIT onpoc;
34. | Boma-pactBoputenb. PacTBopEI. IIucemenHsbIi
KOHTPOJIb;
YeTHBIN 0onpoc;
35. | MaccoBasi 107151 pacTBOPEHHOTO [TucpmeHHbIi
BEIIIECTBA KOHTPOJIb;
VYeTHBIM onpoc;
36. | IIpaktuueckas padora Ne5. [IpakTnueckas
[TpuroToBnenue pacTBopa ¢ pabora;
ONpeAcIEHHON MacCOBOU JTOIEN
pPacTBOPEHHOTO BEIIECTBA (COJIM)
37. | Pemenwue 3a1au [IuceMenHbI
KOHTPOJIb;
38. | Konmnuecta BeriectBa. Mok, MousipHast [TucemeHHBIN
Mmacca KOHTPOJIb;

YcTHBIN onpoc;




39.

Brruncienue ¢ ucnoiabL30BaHUEM
HOHSATUH "KOJIU4ecTBO BelecTBa” u "
MoJisipHas macca"

ITuceMeHHEBIN
KOHTpOJIb;
VYceTHBII onpoc;

40.

3akoH ABorazpo. MossipHblil 00bEM
rasoB.

ITucbmeHHbIN
KOHTpOJIb;
YcrTHbIN onpoc;

41.

OObEMHBIE OTHOLIEHUS Ta30B MIPU
XUMHUYECKUX PEAKIUAX

ITuceMeHHEbIN
KOHTPOJIb;
VYeTHBII onpoc;

42.

Pemrenue 3amau

IIceMeHHbBIN
KOHTPOJIb;

43.

OKCHUIBI

[TuceMeHHbI
KOHTPOJIb;
YcTHBIN onpoc;

44,

I'uapookcuasl. OcHOBaHUS

I1rcbMeHHbBIN
KOHTPOJIb;
VYceTHBII onpoc;

45.

XHUMHUYECKHE CBOMCTBA OCHOBAHUM

ITuceMeHHbIi
KOHTpOJIb;
YeTHBIN 0onpoc;

46.

AMpoTepHbIE OKCUIBI U THIPOKCHIBI

T1rceMeHHbBIN
KOHTPOJIb;
VYeTHBIT onpoc;

47.

Kucnotsl

[ InceMeHHbBIN
KOHTPOJIb;
YeTHBIN 0onpoc;

48.

XMMHNYECKUE CBOUCTBA KUCIIOT

IIncbMeHHbBIN
KOHTPOJIb;
VYeTHBIM onpoc;

49.

Comn

TTrceMeHHbBIN
KOHTPOJIb;
VYeTHBIM onpoc;

50.

XHUMHUYECKUE CBOMCTBA COJIEN

IIncbMeHHbBIN
KOHTPOJIb;
Y eTHBIT 0onpoc;

51.

[TpakTuyeckas padora Ne6. Perenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"BaxxHeiiime Kiacchl HEOPraHUYECKUX
coenuHeHun"

[IpakTnueckas
pabora;




52.

Kontponbnas padota mo teme :"
Baxueiimue npeacraBuTenn
HEOPraHUYeCKHUX BellecTB"

ITuceMeHHEBIN
KOHTpOJIb;
VYceTHBII 0npoc;

53. | Knaccudukaius XuMUYECKUX JIEMEHTOB [MucbmenHbII
KOHTPOJIb;
YcrTHbIN onpoc;
54. | [lepuognueckuii 3axon JI.11. Menneneesa [TrucbMeHHBIN
KOHTPOJIb;
YcTHBIN onpoc;
55. | [Tepuoauueckas TabIUIIa XUMHUSCKUX ITuceMeHHBbIH
JJICMEHTOB KOHTPOJIb;
YcTHBIN onpoc;
56. | Crpoenne aToma [TucpbmeHHBII
KOHTPOJIb;
YcTHBIN onpoc;
57. | PactipenienieHue 3J€KTPOHOB TI0 [TucrmeHHbIH
JHEPrEeTHYCCKUM YPOBHSIM KOHTPOJIb;
VYceTHBII onpoc;
58. | 3HaueHne MEPUOTUUYECKOTO 3aKOHA VYcrHbIH onpoc;
59. | Kusznp u gesreasnocts J1. 1. VYcrHbIl onpoc;
Menpeneena
60. | Pemenwue 3amau [TuceMeHHbIi
KOHTPOJIb;
61. | DneKTpOOTPULIATENBHOCTh [TuceMeHHBIM
KOHTPOJIb;
VYeTHBIT onpoc;
62. | OCHOBHBIE BHIBI XUMUYECKOM CBSA3H ITucpmenHbIH
KOHTPOJIb;
VYeTHBIM onpoc;
63. | CrereHb OKUCIICHUS [TuceMeHHbIM
KOHTPOJIb;
YceTHBIT 0onpoc;
64. | IloBTopenue [TuceMeHHBIH
KOHTPOJIb;
YcTHBIN onpoc;
65. | KonTponsHas pabora KonrtponbHas

pabora;




66. | AHaIM3 KOHTPOJIBHOW PabOTHI 1 0 0 CamootieHKka ¢
UCTIOJIb30BaHUEM
«O1EeHO04YHOr 0
JHCTa;
67. | I[loBTOpenue 1 0 0 [MucbmenHbIi
KOHTPOJIb;
VYerHbll onpoc;
68. | I[loBTOpenue 1 0 0 [TucbMeHHBIN
KOHTPOJIb;
VYceTHBII onpoc;
OBUIEE KOJIMYECTBO YACOB I10 68 3 6
I[TPOI'PAMME
9 KJIACC
Ne | Tema ypoka KounyecTBo 4yacoB Buapbl,
n/n dbopmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
KOHTPOJIA
padoThI padoThI

1. |IloBropenue u yriryOneHue 3HAaHUN 1 0 0 [TucbmMeHHBbIH
OCHOBHBIX Pa3J/IeNoB Kypca § Kiacca KOHTPOJIb;

YcTHbI
OIpOC;

2. | IloBTOpeHue U yrityOJIeHUE 3HAHHIA 1 0 0 ITuceMenHbIN

OCHOBHBIX Pa3/IeoB Kypca § kiacca KOHTPOJIb;
YcTHBII
OIIpoc;
3. | OKHCIUTETBHO-BOCCTAHOBUTEIIBHBIC 1 0 0 [TuceMeHHBIH
peakuun KOHTPOJIb;

YcrHbIi
OIIpoC;

4. | Tennosblie 3pPexThl XUMUUECKHUX peakiuii | 1 0 0 [InceMeHHBIM
KOHTPOJIb;
YcrHbII
OIIpOC;

5. | CkopocTh XMMUYECKUX pEaKIuii 1 0 0 ITuceMeHHBIN
KOHTPOJIb;
YcrHbI
OIIpoC;

6. |I[Ipakrtuueckas padora Nel .M3yuenue 1 0 1 [TuceMeHHBIN
BIIMSHUS YCIIOBUH IIPOBEICHUS XUMUUECKOU KOHTPOJIb;
peakuuu Ha €€ CKOPOCTh YcrHbIi

OIIpOC;




7. | O6parumele peaknuu. [TonsTre [TnceMenHbIM

0 XMMHYECKOM PaBHOBECUU KOHTpOJIb;
YcrHbIit
OIIpoC;
8. | CymHOCTb mpoiiecca JeKTPOXUMUYECKOM [TucbMeHHbli
M CCOLMALIUU KOHTPOJIb;
YcTHbIi
OIIpOC;
9. | Auccomumarus KUCIOT, OCHOBAaHHUH U COJIeH [TuceMenHbIN
KOHTPOJIb;
YcrHbI
OIIpOC;
10. | Cunbhbie u cnadbie 3aeKTpouThl. CTENeHb [TuceMeHHBIN
JUCCOLMALIUU KOHTPOJIb;

VYcrHblit
OI1poC;

11. | Peakuuu HOHHOTO OOMEHa [TuceMeHHBIN
KOHTPOJIb;
YcrHblid
OIIpoC;

12. | Tunponms coneit [TuceMeHHBIN
KOHTPOJIb;
YcTHbI
OTIpoC;
13. | IIpaktuueckas pabora N2 Pemienue [IpakTiueckas
9KCIIEPUMEHTAIBHBIX 3a/ady 110 TEME pabora;
"CBoiicTBa KUCIIOT, OCHOBaHHMH U COJICH KaK
NEKTPOJIUTOB"
14. | KonrponpHas paboTa no teme : "BeriecTBo KonTponbHas
U XUMHYECKUE peakiun" pabora;
15. | XapakTepucTrKa rajJoreHoB IInceMeHHBIH
KOHTpOJIb;
YcrHbI
OTIpoC;

16. | Xmop [TuceMeHHBIN
KOHTPOJIb;
YcrHbIi

OIIpoC;




17.

XIIOpOBOAOPO: MOJTYYEHUE U CBOWCTBA

ITnceMeHHEBIN
KOHTPOJIb;
YcrHbiit
Ompoc;

18.

Consanas Kuciiotra 1 e€ coju

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTpoc;

19.

[IpakTrueckas padota Ne3. [Tonyuenue
COJISTHOM KHMCJIOTBI

[IpakTnueckas
pabora;

20.

XapakTepucTUKa KUCIOPOJIa U CEPBI

IInceMeHHBIN
KOHTPOJIb;
YcTHbIM
O1poc;

21.

CBoiicTBa ¥ MpUMEHEHHE CEPbI

ITuceMeHHBIN
KOHTPOJIb;
YcTHbIN
O1poc;

22,

CepoBonopon. Cymbhuisn

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
Ompoc;

23.

Oxcun cepsl (1V). Cepaucras kucnota

ITuceMeHHBIN
KOHTPOJIb;
YcTHbIN
OIpoc;

24,

Oxcup cepsl (VI). Cepnas xkucnora

IInceMeHHBIN
KOHTpOJIb;
VcTHBIN
OIpoc;

25.

[IpakTuueckast pabota Ne4. Pemenue
SKCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
"Kucnopon u cepa"

[IpakTrnueckas
pabora;

26.

XapakTtepucTrka azoTa u gocdopa.
du3nyeckue U XUMHUYECKHE CBOMCTBA a30Ta

IInceMeHHBIN
KOHTPOJIb;
YcTHbI
OIpoc;

27.

AMMmuax

ITuceMeHHEBIN
KOHTPOJIb;
VcTHBIN
OTpoc;




28.

[IpakTrueckas padota Ne5. [Tonmyuenue
aMMHaKa 1 U3y4E€HHE €r0 CBOWCTB

[IpakTnueckas
pabora;

29.

CoJyi1 aMMOHUS

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTIpoC;

30.

A30THag KUCI0Ta

IInceMeHHBIN
KOHTPOJIb;
YcTHbiit
Ompoc;

31.

Conur a30THON KUCIIOTEI

IInceMeHHBIN
KOHTPOJIb;
YcTHbIM
O1poc;

32.

dochop

ITuceMeHHBIN
KOHTPOJIb;
YcTHbIN
O1poc;

33.

Oxkcun pocdopa (V). Dochopras kuciaora
U e€ conu

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
Ompoc;

34.

XapakTepucTrKa yriiepojaa U KpeMHHUsI.
Annorponus yriepoaa

ITuceMeHHBIN
KOHTPOJIb;
YcTHbIN
OIpoc;

35.

XHUMUYECKUE CBOKCTBA yIIIepoa.
AncopOrus

IInceMeHHBIN
KOHTpOJIb;
VcTHBIN
OIpoc;

36.

Oxcup yraepoaa (1) - yrapusrit ra3

ITuceMeHHBIN
KOHTPOJIb;
VcTHbIHM
OIpoc;

37.

Oxcun yriepona (1V) - yriaekucisrii ras

IInceMeHHBIN
KOHTPOJIb;
YcTHbIM
OIpoc;




38. | VroabHas kuciaota u e€ conu. Kpyropopot [TucbMeHHbII

yriaepojia B pupojie KOHTPOJIb;
YCTHBIN
OIIpoC;

39. | [Ipaktuueckas padora Ne6. [TonyueHue [TpakTuyeckas
okcupa yriepoaa (1V) u uzydenue ero pabora;
cBoiicTB. PacrioznaBanue kapOoHATOB

40. | Kpemuuii. Oxcun kpemuus (IV) IInceMeHHBIM

KOHTPOJIb;
YCTHBIN
OI1poC;

41. | Kpemuuesas kuciora u €€ conu. CTekio. IInceMeHHBIM

IHemeHnT KOHTPOIIb;
YcTHbIN
OI1poC;

42. | KouTposbHas pabora 1o Teme : KontponsHast
"Hemeramisr" pabora;

43. | XapakTepuCTHKa METAJLIIOB [TucemeHHbIM

KOHTPOJIb;
YcTHbBIN
OT1poC;

44. | HaxoxaeHue MEeTaJJIOB B TIPUPOIC U ITuceMeHHEBIH

o0111He CrIOCOOBI UX MOTYYCHHUS KOHTPOJIb;
YcrHbI
OIIpoC;

45. | XuMHUYEeCKHe CBOMCTBA METAIIIOB. [InceMenHbIN
DNEKTPOXUMHUYCCKHUN PSIT HANTPSDKSHUS KOHTPOJIb;
METAJIJIOB YcTHbI

OTIpoC;

46. | CrutaBbl [TucbmMeHHbIM
KOHTPOJIb;
YcTHbIN
OIIpoC;

47. | llemouHbIe METAILITBI [TruceMeHHBII
KOHTPOJIb;
YcrHbIt
OIIpoC;

48. | Marawii. lllenouyHo3emMenbHbIE METAILIBI [TnceMenHbIN
KOHTPOJIb;
YcrHbIi

OIIpoC;




49.

Baxueiinme coeTMHEHNS KaJIbIIN.
JKécTkoCTh BOAEI

ITnceMeHHEBIN
KOHTPOJIb;
YcrHbiit
Ompoc;

50.

AnmroMuHUH

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTpoc;

51.

Baxxneiinie coenTMHEHUS aTFOMAHUS

ITnceMeHHBIN
KOHTPOJIb;
YcTHbiit
O1poc;

52.

Keiaxeso

IInceMeHHBIN
KOHTPOJIb;
YcrHbIi
Ompoc;

53.

COG,I[I/IHCHI/ISI KEIIC3a

ITuceMeHHBIN
KOHTPOJIb;
YcTHbIN
OIpoc;

54.

ITpakTuyeckas pabora Ne7. Pemenne
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME
"Metannbt"

IIpaxTrueckas
pabora;

55.

KonrtponsHas padora no reme "Metasibr"

KoHntponbHas
pabora;

56.

OpraHI/I‘ICCKaH XUMUA

ITuceMeHHBIN
KOHTPOJIb;
VcTHBIN
OIpoc;

57,

[IpenenpHbIE (HACHIMIEHHBIE) YTIEBOIOPOIBI

ITuceMeHHBIN
KOHTPOJIb;
VcTHBIN
OIpoc;

58.

HenpenenbHple (HEHACHIILICHHEIE)
YTIIEBOIOPO/IBI

ITnceMeHHBIN
KOHTPOJIb;
YcTHbI
OIpoc;

59.

ITonumepst

ITuceMeHHEBIN
KOHTPOJIb;
VcTHBIN
OTpoc;




60.

IIponsBoaHble yrieBoopoaoB. CriupTsl

ITnceMeHHEBIN
KOHTPOJIb;
YcrHbiit
Ompoc;

61.

Kap6onoBbie kucinoTsl. CoKHbIE F(UPHI.
Kupsl

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTpoc;

62.

YrieBoanl

ITnceMeHHBIN
KOHTPOJIb;
YcTHbiit
O1poc;

63.

AMUHOKHUCIOTEL. benku

IInceMeHHBIN
KOHTPOJIb;
YcrHbIN
Ompoc;

64.

HroroBas koHTponbHas paboTa

Kontponbnas
pabora;

65.

Peszepn

YcTHBIN
OTIpoC;

66.

Peszepn

YcTHBIN
Ompoc;

67.

Peszeps

VYcTHBIN
OTIpoC;

68.

Pe3zepn

YcTHBIN
ompoc;

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

8 KJIACC

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenuey;
BBenure cBoil BapuaHr:

9 KJIACC

Xumus. 9 knace/Pymsutuc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenuey;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI U5 YYUTEJIA

8 KJIACC

["apa H. H. Xumus : ypoku B 8 kinacce : mocodue i yauTens /

H. H. I'apa. — 2-e m3x., nepepad. — M. : [IpocBemenue, 2014.
I'apa H.H. Xumus. 3agaunuk ¢ nomouHukom. - M.: [Ipocseuienue, 2014.
Xumus noypouHsle Tianbl 8 kiacc 1no yueOuuky Pymsutuc I'.E., ®enpaman O.I.

A. bopoBckux 3aueTHble padOThI 10 XUMHUHU K yueOHUKY Pyasutuca "Xumus 8 kiacc" M. M3agarenscTBo
"Ok3amen", 2019

9 KJIACC

I'apa H. H.

20 Xumus : ypoku B 9 kiacce : mocodue /i yuuTens /

H. H. I'apa. — 2-e m3x., nepepad. — M. : [IpocBemenue, 2014.

XuMmus noypouHble miansl 8 kiacce 1o yueOHuky Pymsuruc I'.E., ®enpaman O.I.

A. bopoBckux 3adeTHble pabOThI 110 XUMUU K yueOHUKY Pya3utuca "Xumus 9 kinacc" M. M3garenscTBo
"Ox3amen", 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

8 KJIACC

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/

9 KJIACC

https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://www.imumk.ru/



https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/
https://uchi.ru/
https://resh.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHMUE

[Tepuoanueckas cucrema xummuueckux 3nementoB /. M. Menneneena. (IICXD)
Psin snexTpooTpuaTeIbHOCTH XUMUYECKHUX AJIEMEHTOB.
Muxkponabopatopus 1151 XHMUYECKOT0 SKCIIEPUMEHTA
Hab6op mozeneit aTOMOB /7151 COCTaBICHUS MOJIECKYJ
[taTuB 1a00paTOPHBII METAITUTMYESCKHA

[IItatuB 1aOOpaTOPHBIN MIIACTMACCOBBIN

[Tpobupku

CnuproBKka

JleprkaTtenu a1t mpoOUpOK

Mogenb KpUCTaUIMYECKOU PEIIeTKH aaMmas3a

Mopenu XuMHUYECKUX 3aBOJIOB

Cyxoe roprouee

®dapdopoBas yaiika

Boponka

XUMHYECKU CTaKaH

Habop peakTuBoB: conu cynabhaTsl

HabGop peakTrBoB: coiii KapOOHATHI

Habop peakTuBOB: COJIM XJIOPUIBI

Habop peakTuBOB: COM HUTPATHI

HaGop peakTuBoB: MeTaIbI

Hab6op peakTuBOB: HEMETAIIIbI

HaGop peakTuBOB: OKCHIBI

Hab6op peakTuBOB: THAPOKCHIBI

Habop peakTrBOB: HEOpraHMUECKUE KUCIOThI

Habop peakTuBOB: opraHnuecKue KUCIOThI

Habop peakTuBoB: MUHEpaIbHBIE yI00pEHUS

Habop peakTnBOB: oprannueckue BeniecTBa
Komnekuust «Ceipbe A 4epHOIM METaUTyprum»
Komnexkuust «Coipbe A7 IBETHOM METALTypPTHI
Komnexknus «Cpipbe 111 XUMAYECKON
npomsbinuieHHocTU»Komnekus «Creipbe 7151 CTPOUTENbHON
npoMblnieHHocTU»Komieknus «CTpoeHne TOpHbIX TOPOa»
Komneknus «AToMUHAIDY

Komnekuus «TormuBoy

Konnexkuust «BonokHa»

Konnexnus «Hedtb»

Konnexnust «topd»

Konnexkuust «3BeCTHAKI

Komneknuns «Ctexio u u3ienus u3 CTeKIa
Komnekuus «Kayayk»

Komneknus «Kayayku»

DkpaHbl POHOBBIE

Tabnuibpl 0 HEOPTraHMYECKOW XUMUU



Tabnuipl 0 OpraHUYecKOr XUMUHU

[Tepuoanueckas cucrema xumuueckux aneMeHToB J[. 1. Menzaeneesa
Tabnua «PacTBOPUMOCTh OCHOBAHHH, KUCIIOT, COJIEH B BOJIE U
cpena»Tabmuna «KonudaecTBeHHbBIC BETUYHHBI B XHMUM))

Tabnuna «IIpaBuna TeXHUKH 6€30MaCHOCTHY

Hab6op mopTpeToB 115 KaOWMHETa XUMHH

BrITspxHOM mIKad

CTtoJ1 1eMOHCTPAIIMOHHBIHN

Arnnapar Kunna

OBOPYAOBAHME VIS ITPOBEAEHUS ITPAKTUYECKHUX PABOT

XHUMHUYECKHE PCAKTUBLI U O6OPYI[OB3,HI/IG B COOTBCTCTBHUU C MCTOJUYICCKNMHU YKAa3aHUAMU K
ACMOHCTPAlIHOHHBIM OIIbITaAM.
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