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IHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma mo xumuu g oOyuaromuxcs 8-9 kiaccoB cocTaBieHa Ha OocHOBe TpeOoBaHMII K pe3yiabTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIEro o0pa3oBaHUs, MpeacTaBlieHHBIX B DenepaibHOM rocyiapcTBEHHOM 00pa30BaTEbHOM CTaHAAPTE
OCHOBHOTO 00mIero o0pa3oBaHHsA, C YYETOM paclpeneléHHBIX IO KilaccaM MpPOBEpAEMBIX TpeOOBaHUI K pe3yiabTaTaM OCBOSHHS OCHOBHOM
00pa30BaTeNbHON MpOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs U 3JIEMEHTOB COACpIKAaHMs, MPEACTaBICHHBIX B YHUBEPCAIBHOM KOJU(PUKATOpE IO
XUMHH, a Takke Ha ocHoBe IIpumepHOil mporpamMmbl BOCHUTAHHS OOYYAIOLIUXCS MPHU MOJIYYCHHH OCHOBHOTO OOIIET0 OOpa30BaHUS M C yYETOM
Konuenmuu npenonaBanus yueOHOro MmpeaMera «XHUMHUS» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit @exnepanuy, peannu3yloUMX OCHOBHBIE
obmieoOpaszoBarenpHbIe Iporpammel (yTB. Pemennem Komrernn Munnpocsemenust Poccun, mporokoit ot 03.12.2019 N I1K-4BH).

OBILIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMUSD»

Bxuiag yuebHoro npeamera «XuMus» B JOCTH)KEHUE Lielell OCHOBHOTO 00111ero 00pa3oBaHusi 00yCIOBICH BO MHOTOM 3HAY€HUEM XMMUYECKON HAayKu
B IIO3HAHUU 3aKOHOB IPHUPOJIBI, B Pa3BUTHH MPOU3BOAUTEIBHBIX CHII OOIIECTBA U CO3JJaHIH HOBOM 0a3bl MaTepHAIbHON KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHbBIX HayK paclpOoCTpaHMiIa CBOE BIMSHUE HA BCE 00JIACTH YEJIOBEYECKOIO CYILECTBOBAHUS, 3a/1ajla HOBOE
BUJICHUE MUPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM KU3HU OOLIECTBA: 3HAHUE XUMHUH CIYXUT OCHOBOM
1 (OpMUPOBAHUSI MUPOBO33PEHHUS YEJIOBEKA, €ro MPECTaBICHU O MaTepHUaIbHOM €IMHCTBE MUPA; BaXHYIO POJIb UTPalOT (hopMHUpyeMble XUMHUEH
MIPE/ICTABICHHS O B3aMMOIIPEBPALICHUSAX SHEPTUU U 00 HBOJIIOLIMY BEILECTB B MPHUPOJE; COBPEMEHHAs] XMMUS HAIlpaBJieHA Ha peUIeHHE I100aJIbHbIX
po6JIeM yCTOWYMBOTO pa3BUTH YEJI0BEUECTBA — ChIPbEBOM, SHEPreTUYECKOM, MUIIEBOM 1 HKOJIOTHUECKON 0€30MacHOCTH, TPOoOJIeM 3ApaBOOXPaHEHHUSI.

B ycnoBusix BO3pacTaromiero 3HAYEHWs] XMMHUU B KU3HU OOIIECTBa CYIIECTBEHHO MOBBICHJIACh POJb XHMHUYECKOro oOpa3zoBaHus. B mane
COLIMAJIN3ALUHU OHO SIBJISIETCS] OAHUM U3 YCIOBUI (POPMUPOBAHUS UHTEIIEKTAa TMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY U€JI0BEKY XMMHUECKHE 3HAHUSI HEOOXOAUMBI I IPUOOPETEHNsT OOIEKYIbTYPHOTO YPOBHS, TO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B
COLIMYME U OTBETCTBEHHO Y4acTBOBATh B MHOTOOOpa3HOM >KM3HHU OOLIECTBa, /sl OCO3HAHMS BaXXHOCTU Pa3yMHOI'O OTHOILIEHHUS K CBOEMY 3[J0POBbIO U
30POBBIO JIPYTUX, K OKPYKAIOIIEH IPUPOAHOU cpene, A1 IPaMOTHOIO IOBEACHHUSA IPU UCIOJIB30BAHUM PA3JIMYHBIX MATEPHUAIIOB U XUMUYECKHUX
BEILECTB B [IOBCETHEBHOM JKU3HU.

XuMHueckoe 00pa3oBaHHE B OCHOBHOMW IIKOJIE sBISETCS 0a30BBIM 10 OTHOIIEHHUIO K CHCTEME OOIIero XMMUYecKoro oodpasoBanus. IlosTomy Ha
COOTBETCTBYIOLIIEM €My YPOBHE OHO peajiu3yeT MpHUCYIIUEe OO0IEeMy XUMHUYECKOMY OOpa30BaHUIO KIIOUEBBIE IEHHOCTH, KOTOPBIE OTPAXKaroT
rOCyJIapCTBEHHbIE, OOIECTBEHHbIE U MHIUBHyaJbHbIE MOTPEOHOCTH. DTUM ONpEAeNseTcs CYIIHOCTh OOIIel cTpareruu oOy4deHHs, BOCHUTAHUS U
pa3BUTHsI 00YUAIOIIUXCSl CPEICTBAMH YUEOHOTO MpeIMeTa «XUMUS».

Wzyuenne npenmera: 1) crmocoOCTBYeT peanu3allid BO3MOXHOCTEH Ui caMOpa3BUTHUA U (OPMHUPOBAHUS KYJIbTYpbl JMYHOCTH, €€ OOIed u
(GYHKIIMOHAJIBHOW T'PaMOTHOCTH; 2) BHOCHUT BKJIAJ B (POPMHUPOBAHUE MBILIUIEHUS M TBOPYECKHX CIOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX



CaMOCTOSITENTLHOW yU4eOHOU AESITeTbHOCTH, SKCTICPUMEHTAIBHBIX U UCCIIEeIOBATEIbCKIX YMEHUH, HEOOXOIMMBIX KaK B TIOBCEHEBHOW KU3HU, TaK U B
poecCHOHATLHOM NIeATENHHOCTH; 3) 3HAKOMHUT CO CHEHH(DHKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTO B3IJIAJa HA C€IUHCTBO
MPUPOABI M YEJOBEKa, SIBISETCS OTBETCTBEHHBIM ATalioM B (POPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH MOJIPOCTKOB; 4) CIOCOOCTBYET
(GOpMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-HAYYHBIM 3HAHMSM, K IMPHUPOJAE, K 4YEJIOBEKY, BHOCUT CBOH BKJIaJ B 3KOJOTHYECKOE
o0pa3oBaHME IKOJIHHUKOB.

Haspannble HampaBieHuss B OOy4eHHH XMMHU OOeCHeuMBaroOTCs creuu(ukoil colepikaHus NpeaMeTa, KOTOPBIM SBISETCS IeJaroruuyecku
a/IalITHPOBAHHBIM OTpa)keHHuEeM 0a30BOM HAYKH XUMHH HA OMPEIeIEHHOM 3Tane e€ pa3BUTHSL.

Kypc xuMuu 0CHOBHO# HIKOJIBI OPHEHTUPOBAH Ha OCBOEHUE O0YUYAIOLIUMUCS OCHOB HEOPTAaHUYECKOM XUMUU U HEKOTOPBIX MOHATHHI U CBEACHUN 00
OTJENbHBIX 00BEKTaX OPraHUYECKOM XUMUH.

Crtpyktypa coaepxkanus mpeamera chopMHpoBaHa Ha OCHOBE CHCTEMHOIO MOAXo0Ja K ero usydeHuto. CojepxaHue CKIIAIbIBACTCS U3 CHUCTEMBI
MOHATHIM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATUH 0 XUMUYeCcKoi peakinu. O6e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI IO PUHITUITY
[I0CJIEI0BATEIBLHOTO PAa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHHI pa3HOr0 YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO
€CTECTBO3HaHMs1, ypoBHs [lepuonnueckoro 3akona /[. M. MeneneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YYEHHS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H,
IIPEJICTAaBICHUM 00 3IEKTPOJIMTUYECKON JUCCOLMAIMU BEILECTB B pacTBOpax. TeopeTnyeckue 3HaHUS PacCMaTPUBAIOTCS Ha OCHOBE AMIIMPUYECKU
MOJIYYUEHHBIX W OCMBICICHHBIX (DAKTOB, pPa3BHBAIOTCS IOCIENOBATEIBHO OT OAHOTO YPOBHS K JIPYIrOMY, BBINOJHAS (PYHKIMH OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3MOKHOCTEH NMPAKTHUECKOT0 MPUMEHEHUS U MOJyUYE€HUS U3y4aeMbIX BELIECTB.

Taxkast opranu3anus CoJiep>KaHus Kypca CIIoCOOCTBYET MPEICTABICHUIO XUMHUYECKON COCTABJISIONICH HAYIHOW KAPTHHBI MUPA B JIOTHKE €€ CHCTEMHOM
npupoabl. Tem cambIM 00ecriedMBaeTCsl BOZMOKHOCTh (DOPMUPOBAHMS y O0YYaIONINXCs [IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOAaM
I03HaHUs B HayKe. BaXHO Takke 3aMETUTh, YTO OCBOEHHUE COJEPKAHUSA Kypca MPOUCXOIUT C MPUBJICYEHUEM 3HAHUU W3 paHEe M3YYEHHBIX KYpPCOB:
«Okpyxaromuid Mup», «buonorus. 5—7 knaccb» u «Pu3nka. 7 Kmacey.

HEJIM U3YYEHUS YYEBHOI'O INIPEAMETA «XUMMUS»

K HampaBneHHio NEepBOCTENEHHOM 3HAYMMOCTH MpH pealu3aluyd 00pa3oBaTeNbHbIX (QYHKIUM mnpeamera «XUMHs» TPaTULHMOHHO OTHOCST
(dbopmMHpoBaHKE 3HAHUH OCHOB XMMHYECKOI HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTUUYECKOH 1eATeIbHOCTH YeIOBeKa U KaK OJJHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhl. 3a7aya MpeaMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMbI XMMUYECKUX 3HAHMNA — BaKHEHUIINX (DAKTOB, OHATHH,
3aKOHOB M TEOPETUYECKUX MOJIOKEHUH, TOCTYITHBIX 0000IIEHNI MUPOBO33PEHUECKOT0 XapaKTepa, A3blka HayKH, 3HAHUN 0 HAYYHBIX METO/AX U3 Y4ECHUS
BELIECTB M XMMHUYECKHX peakiuii, a Takke B (OPMHUPOBAHUU U PA3BUTHUM YMEHUH M CIIOCOOOB NEATEIbHOCTH, CBA3AHHBIX C IIAHMPOBAHHEM,
HaOJI0ICHUEM U IPOBEIEHUEM XMMHUYECKOT 0 SKCIIEPHUMEHTA, COOII0IEHUEeM ITPaBUi 0€3011acHOr0 0OPAIeHUs C BEIECTBAMU B MIOBCEITHEBHON KU3HHU.

Hapsiny ¢ aTum nenu usydyeHus npeaMera B IporpaMme YTOUYHEHBI M CKOPPEKTHUPOBAHBI C YIETOM HOBBIX IPHOPUTETOB B CUCTEME OCHOBHOT'O 00IIEr0o
obpaszoBanus. CeronHs B 00pa3oBaHMM OCOOO 3HAYMMOM NPU3HAETCA HANPABICHHOCTh OOYYEHHUS Ha pa3BUTHE U CaMOpPa3BUTHE JIMYHOCTH,
bopmupoBaHue e€ MHTEIUIEKTa U 001Iel KyabTypbl. OOydueHHe YMEHUIO YUYUThCS U MTPOJIOKATh CBOE 00pa30BaHUE CAMOCTOSITEILHO CTAHOBUTCS OJTHOM
U3 BOKHEHIINX (PYHKIMHI yueOHBIX MPEAMETOB.



B cBsi3U ¢ 3TUM NIPH U3YYEHUU NpeIMeTa B OCHOBHOH IIKOJIE JOMHUHUPYIOIIEe 3HaUeHUE IPHOOPENH TaKue LEeNH, KakK:

dbopMupOBaHUE UHTEIJIEKTYaIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEUICHHH,
CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KHU3HH;

HAIpPaBJIEHHOCTh OOYYEHHUSI Ha CUCTEMATUYECKOE MPUOOIICHNUE YyYalllUuXCsl K CaMOCTOSTEIbHON MO3HABATEIbHON ACSITEIbHOCTH, HAYYHBIM METO/aM
NO3HaHUS, POPMUPYIOIIMM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XHUMUHU;

obecrieueHre YyCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OO0YYAIOUIMMUCS ONbITa Pa3HOOOpPa3HOM NeATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHUSA,
KITFOYEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHIINI ), UMEIOIINX YHUBEPCAIBLHOE 3HAUCHUE JIJISl PA3JINYHBIX BHIOB ACSITEIbHOCTH;

dbopMupoBaHre yMeHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIEro MUpa Ha OCHOBAHUU 3HAHUU U OIBITA, MOJYYEHHBIX [IPU U3YYCHUH XUMUH,
¢opmupoBaHne y 0O0YyYalOUIMXCS T'YMAHUCTHUYECKUX OTHOIICHWH, MOHMMAaHUS IEHHOCTH XMUMHMYECKHX 3HAaHUH ISl BBIPAOOTKH SKOJIOTUYECKU
1€JI€CO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOM ACSITENFHOCTU B LIESIX COXPAHEHHUS CBOETO 30POBbs U OKPYXKAIOIIEH MPUPOTHON CPEeibl;
pa3BUTHE MOTHBAIlUM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO W CAMOBOCIIMTAHHIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NPOGMIIS U HAIPABICHHOCTH AabHEHIIET0 00ydeHMsI.

MECTO YUYEBHOT O IIPEJIMETA «XUMUS» B YAEBHOM IIVIAHE

B cucreme obmero obpazoBaHus «XUMHs» MpHU3HAHA 00A3aTENbHBIM YYEOHBIM MPEIMETOM, KOTOPBIA BXOIUT B COCTaB HPEAMETHOW 00JacTu
«ECTGCTBGHHO-H&Y‘IHBIG MpeaAMCTBID).
VY4eOHbIM IIIaHOM Ha e€ u3y4eHne oTBeIeHO0 136 yueOHbIX YacoB — IO 2 4. B HEAETIO B 8 M 9 Ki1accax COOTBETCTBEHHO.

COJEPKAHUE YYEBHOI'O ITPEJIMETA

8 KJIACC IlepBoHa4YajibHbIe XUMHYECKHUE
NMOHATHSA

[Ipeamer xumuu. Ponbs xumMuu B )KM3HU yenoBeka. Tena u BeniecTBa. GuU3NUeCKUe CBOMCTBA BEUIECTB. Arperarnoe coctosiHue Bemiects. [lonsatue o
MeTOo/axX MO3HAHMS B XUMHH. XUMUS B cUcTeMe HayK. YucTeie BeniecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUECKHE 3JIeMEHThI. CHMBOJIBI XUMHUECKHUX 3J1eMEHTOB. [IpocThie 1 crokHbIe BE1eCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckasi ¢popmyna. BaqeHTHOCT, aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aTOMHAas Macca.
OtHocuTeNnbHAs MOJIEKYJIApHAs Macca. MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHHH.

®u3nueckue U XUMHUYECKUE SIBICHHUS. XHUMUUYECKas peakius U €€ MpPU3HAKU. 3aKOH COXPAHEHHMS MAaCChl BEUIECTB. XHWMHMUYECKHE YpaBHEHHS.
Kiaccudukanmss XuMuueckux peakiuii (CoOeTMHEHUS, Pa3I0KEHUs, 3aMEIIICHHs], 0OMEHa).

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYOH, C IpaBuiIaMu paboThl B Jabopatopun u mpuéMamMu oOpalieHus ¢ 1abopaTopHbIM
o0Opy/noOBaHUEM; M3yUEHUE M ONMucaHhe (PU3NYECKUX CBOMCTB 0Opa3lloB HEOPTaHWMUYECKUX BEIIECTB; HaOmoneHue ¢uzndeckux (ITUIaBleHHE BOCKA,



TassHUE JIbJla, paCTUpPAHUE caxapa B CTYNKe, KUIEHUE M KOHJACHCAIUs BOJAbI) U XUMHUYECKUX (FOpEHUE CBEYH, MPOKAJIMBAHUE MEIHOU IMPOBOJIOKH,
B3aMMOJICHCTBUE Mena C KHUCIIOTOW) SIBIIGHWH, HAOJIOJICHWE W OINHCAaHWE TMPU3HAKOB MPOTCKAHUS XUMHUYECKHX peakiuid (pasiokeHue caxapa,
B3aMMO/ICIICTBIE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pazioxeHue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoIeCTBYE JKeJIe3a C PaCTBOPOM COJIU
meau(1l)); nzydenne crmocoboB pasaeneHus: cMecel (¢ TOMOIIbI0 MarHuTa, GUILTPOBaHHUE, BHITAPUBAHKE, JUCTHILIALINS, XpoMaTorpadus ), IpoBeAcHUE
OUYHCTKU TIOBAPEHHOW COJIM; HAOIIOJCHNE W OMUCAHUE PE3yIbTATOB MPOBEIACHHS ONBITA, HIUTIOCTPUPYIOMIETO 3aKOH COXPaHEHHUs MacChl; CO3JIaHue
Mozeliel MOJIeKyI (LIapocTep KHEBbIX). BaskHelilue mpeacTaBUTE M HEOPTraHUYECKUX BellleCTB

Boznyx — cmech razos. CoctaB Bozayxa. Kucimopon — aneMeHT M mpoctoe BemiecTBo. HaxokaeHue Kuciaopona B MpHpoje, (pusmdeckue u
XUMHYECKHe cBoMcTBA (peakuuu ropenus). Oxcuapl. [Ipumenenue kucmopoaa. CriocoObl OTYyYSHHUS KUCIOPO/Ia B TAOOPATOPHH U MPOMBIIUICHHOCTH.
KpyroBoport kucnopoaa B pupojae. O30H — auioTporHas Moau(UKamus KHCIOpo/a.

TemtoBoit 3P PeKT XUMUIESCKON PEeaKIIH, TePMOXUMUICCKUE YPABHEHUS, K30~ M YHJIOTCPMUYCCKUE PEaKIuu. TOIITNBO: yroiib ¥ METaH. 3arps3HCHHE
BO3/lyXa, YCWICHHUE TApPHUKOBOTO 3 (eKTa, pa3pyiieHne 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpoctoe BemiecTBO. HaxoskieHue Bomopoaa B Mpupoze, Gu3nueckue M XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosy4yeHus. KHciioTsl U COJIH.

KomnuuecTBo BemecTBa. Monb. MonspHas macca. 3akoH ABoraapo. MosipHblil 00bEM ra3oB. Pacu€Tsl o XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa Bonabl. Bonma kak pactBoputenb. PactBopel. HackllieHHble M HEHACBIIEHHBbIE PAacTBOpPbl. PacTBOpHMOCTH BELIECTB B
BoJie.MaccoBas 710Ji BEeUIECTBA B pacTBOpe. XUMHUECKUE CBOMCTBA BOAbl. OCHOBaHMs. Posib pacTBOPOB B IPHUPOAE U B )KU3HU yenoBeka. Kpyrosopor
BOJIbI B IPUPOJIE. 3arpsi3sHEHUE NIPUPOAHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX BOI.

Knaccudukanus Heoprannyeckux coenuuenuit. Oxcunbl. Knaccudukanus okcuaos: coneoOpa3yromire (OCHOBHBIE, KUCIOTHBIE, aMQOTEpHbIE) U
HeconeoOpazyomue. HoMenknaTypa okcuaoB (MeXIyHapoIHas U TpUBUANIbHAs). DU3nuecKre U XUMUUYECKHEe CBOMCTBA OKCHIOB. [lomydyeHne oKCHuIoB.

OcHoBanus. Knaccudukaiuss oCHOBaHMIA: METOYM U HEPaCTBOPUMBIE OCHOBaHUS. HoMmeHkIaTypa ocHOBaHHM (MEXIyHAapoJIHAas U TPUBHATIBHAS).
du3nyecKrue 1 XMMUYECKUE CBOMCTBA OCHOBAHUH. [lonyueHre ocCHOBaHHUIA.

Kucnotel. Knaccudukanusa kucnor. HoMmeHnknatypa KucioT (MexayHapoAHas U TpuBUanbHast). Dusnueckne u XUMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOcTH MeTasuioB H. H. bekerosa. [lonyyenue kucior.

Comu. HomenkmnaTypa cosied (MexayHapoaHasi U TpUBHANIbHAS ). DU3HYECKUE U XUMHUECKHE CBOMCTBA cotiei. [Tonmydyenue comei.

I'eneTnyeckas cBsI3b MEXKIY KIacCaMH HEOPTAaHUYECKUX COCTMHEHUM.

XVUMUYECKUH IKCTIEPUMEHT: Ka4eCTBEHHOE OMpEeNIeTICHHE COMIEePIKaHUs KHCIOpOoia B BO3AyXe; MOTYYCHHE, COOMpaHHe, paclio3HaBaHUE U U3yYCHUE
CBOMCTB KHCIIOPOJa; HAOJIOJACHUE B3aUMOJICHCTBUSI BEIIECTB C KHCJIOPOJOM M YCJIOBHUS BO3HMKHOBEHHS W TPEKpallleHus TopeHus (Tmokapa);
O3HaKOMJIEHHE ¢ o0pasllaMHu OKCHJIOB M OIHMCAHWE WX CBOMCTB; MOJy4YeHHE, COOMpPaHHE, PACIIO3HABAHNWE W M3YYECHHE CBOMCTB BOJOPOJ]a (TOpeHUE);
B3auMoieiicTBrE Boopoa ¢ okcuaom menu(Il) (Bo3MoxHO MCIIONB30BaHNE BUAEOMATEPHATIOB); Ha0OII0IeHHe 00pa3IoB BEIIECTB KOJTUIECTBOM | MOJIb;
UCCIIeIOBaHHEe OCOOCHHOCTEW PAacTBOPEHUS BEIIECTB C PA3NIMYHOM PAaCTBOPUMOCTHIO; MPUTOTOBIIEHHUE PACTBOPOB C OMPEIENEHHON MacCOBOUM JoJei
pPacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBHE BOJBI C METAIIaMU (HATPUEM U KallbllieM) (BO3MOXKHO HCIIOIh30BaHUE BUICOMATEPHAIIOB); ONPEACTICHUE
PacTBOPOB KHCJIOT M IIEJIOYEH C MOMOIIBI0 WHIWKATOPOB; MCCIEAOBaHHE OOpa3lloB HEOPTAHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB; HAOIIOJECHUE



M3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOPAX KUCJIOT U IIeNI0Uei; n3yueHue B3aumoenctsus okcuaa Mmeau(Il) ¢ pactBopom cepHoit KUCTOTHI, KUCIOT
C MeTaJulaMH, PEaklMi HEeUTpaau3aluuu; MOJy4eHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METAJLJIa APYTUM U3 PACTBOpPA COJIM; PEUICHUE
SKCIEPUMEHTAIIbHBIX 337a4 110 TeMe «BaxkHelme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN.

Iepuoauuecknii 3akon u [lepnoanyeckas cucrema xumuueckux 3jemMenToB /. U. MenaeneeBa. CTpoeHue aToMoOB. XMMHYECKAasl CBA3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHBIC PEAKIIUH

[TepBrie MONBITKY KIacCU(DUKAIMHE XUMUYECKUX IEMEHTOB. [IoHATHE O TPyIIax CXOAHBIX 3JIEMEHTOB (IIIETIOYHBIC U MIEIOYHO3EMETBHBIE METAJUIHI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCU/IBI U THIPOKCH/IBI.

[lepuonnueckuii 3axoH. [lepuonnveckas cuctema xumuueckux snementoB . M. MenneneeBa. KopoTkonepuoanas u JUIMHHONIEPUOAHAST (DOPMBI
[Tepuonnueckoit cucrembl xumuueckux aemeHToB [[. M. Menneneesa. Ilepuonabl u rpynmbl. OU3HUECKHl CMBICI MTOPSAKOBOTO HOMEpPA, HOMEPOB
M€PUO/Ia U TPYIIIbI 3JIEMEHTA.

Crpoenue aromoB. CocTtaB aToMHBIX siiep. M3oTonbl. DnekTponbl. CTpoeHHE JIEKTPOHHBIX 000JI04EK aTOMOB MEPBBIX 20 XMMHUECKUX 3JIEMEHTOB
[Tepuonnueckont cucremsl . M. MenneneeBa. XapakTepuCTHKa XMMHUYECKOTO JIEMEHTA IO €ro mnoJiokeHuro B llepuommueckoit cucreme [I. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHMs paJiiyca aTOMOB XMMHUYECKUX SJIEMEHTOB, METAJUTMYECKUX W HEMETATMYECKUX CBOMCTB IO TPYIIAM U MEPUOIaM.
3nauenue [lepuonnueckoro 3akona u [lepuoanueckoil CUCTEMbI XMMUYECKUX AIEMEHTOB U1l pa3BUTUSI HAyKu U ipakTuku. J[. V1. MenaeneeB — yu€Hblit
U TPaKJaHUH.

Xumuyeckas cBsizb. KoBajeHTHas (MOJspHAsi U HEMOJISIpHAsi) CBA3b. DJIEKTPOOTPHUIIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MloHHast CBSI3b.

Crenens okucierusi. OKUCIUTETHFHO-BOCCTAHOBUTEINbHBIE peakiuu. [Iporiecchl OKuCIeHus: U BOcCTaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUH IKCIEPUMEHT: U3yueHHe 00pa3I[OB BEIIECTB METAIJIOB U HEMETAJIOB; B3aUMOJAEHCTBUE THAPOKCUAA [IMHKA C PACTBOpPAMU KUCJIOT U
IIEJI0YEH; TPOBEICHHUE OIBITOB, WIIIOCTPUPYIOMNX MPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX peaKIUi (TOpeHHE, PpEeaKIMu pPa3I0KEHUs,
COCTMHECHHUS).

MexnpeaMeTHbie CBA3H

Peanuzanust MexXIpeIMETHBIX CBsI3€W MPU U3YUYEHUHM XMMUHU B 8 KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TaK U MOHATUH, IBISIOMINUXCSA CUCTEMHBIMU JUISI OTJAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01me ecTeCTBEHHO-HAYYHbIE TTOHATHUS: HAYYHBIA (aKT, TUTIOTE3a, TEOPHs], 3aKOH, aHaJIN3, CHHTE3, KilacCu(UKaIus, MepuoAMIHOCTh, HAOIIOICHHE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SBIICHUE.

®du3uKa: MaTepus, aToM, SJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIH]I, U30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKHI 3aps/l, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSTHHE BEIECTBA, Ta3, (GPU3NUYECKHE BETUINHBI, IUHUIIBI H3MEPEHUsI, KOCMOC, ITaHEeThI, 3BE3161, CoHIIE.

buonorus: ¢porocunTes, npixanue, 6uochepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOTIaeMbIe, TOTLTUBO, BOJHBIC PECYPCHI.



9 KJIACC BewiecTBo 1 XUMHYECKAA
peakuus

[Tepuoanueckuit 3akon. [lepuoanueckas cucrtema xumudeckux 3ementoB /. 1. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMMYECKHX 3JIEMEHTOB IIEPBBIX TPEX NEPHUOAOB, KaJMs, KalbLMsl U HMX COCAMHEHUH B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B
Ileproanyeckoi cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XMMUYECKON CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOU
PEIIETKY U BUJA XUMUYECKON CBSA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB (MEXIyHApOAHAs M TPUBHAJIbHASA). XUMUYECKHUE CBOMCTBA BEHIECTB, OTHOCSIINUXCS K
Pa3IMYHBIM KJIacCaM HEOPIaHUYECKUX COEAMHEHUN, TeHETUYECKas CBSI3b HEOPraHUUECKUX BEILECTB.

Knaccudukanms XuMHuecKuX peakiui 1o pa3InyHbIM MPHU3HAKaM (110 YHCITY H COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 0 TEIUIOBOMY 3 (deKTy,
10 U3MEHEHUIO CTENEHEeH OKHCICHHMS XUMHUYECKUX 3JEMEHTOB, [0 OOpaTUMOCTH, M0 YYAaCTHIO KaTaau3aTopa). DK30- U 3HJIOTEPMUUYECKHE PEaKIH,
TEPMOXUMHUYECKHE YPABHEHUS.

[Tonsitne o ckopoctu xummuueckoil peakuuu. IloHdaTne 00 0OpaTUMBIX W HEOOPATHUMBIX XMMMYECKUX peakiusax. [IoHsATHE O TNOMOIEHHBIX U
rereporeHHslx peakuusx. [lonsrue o xumnyeckom paBHOBecHH. DaKTOPBI, BIUAIOME HA CKOPOCTh XMMHUUECKON PEAKIIUM U MTOJI0KEHUE XUMUYECKOTIO
paBHOBECHS.

OKUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKLIUU, 3JIEKTPOHHBIA OalaHC OKUCIMTEIbHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHue YypaBHEHH
OKHCIIMUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C HCIOIB30BAHUEM METO/1a 3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOAUTUYECKOMN JUCCOIUAU. DIEKTPOIUTHI U He- AIEeKTPoinThl. KaTnoHsl, aHHOHBI. MeXxaHU3M JIMCCOLIMAllMU BEIIECTB C Pa3IMYHbIMU
BUJAMU XUMUYecKo# cBs3u. CreneHpb qucconnanui. CUIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. YciaoBUsI MPOTEKaHUsl PEaKIMi MOHHOTO OOMEHa, MOJIHbIE W COKpallEHHbIE MOHHBbIE ypaBHEHHUs peakuuid. CBoiicTBa
KHCJIOT, OCHOBAaHUI U cojiel B CBETE MPECTABICHUM 00 3IeKTpOIUTHUECKON aucconuannu. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O ruaponuze
COJIEH.

XVUMHYECKUH SKCTIEPUMEHT: 03HAKOMJIEHHUE C MOJIETISIMHU KPUCTAITTIMYECKUX PEIETOK HEOPTraHNYECKUX BEIIECTB — METAJUIOB M HEMETaIJIoB (Tpaduta
U aliMasa), CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHsl); UCCIIeI0BaHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOH peakiy OT BO3ACHCTBUS pa3IMuHbIX (PaKkTOPOB;
HCCIIEIOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB BEUIECTB, IPOLECCA AUCCOLMALMM KHUCJIOT, INEIOYe U cojied (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB); IPOBEJIEHUE ONBITOB, MJUTIOCTPUPYIOIINX MPU3HAKHU IPOTEKAHUS peaKIMii HOHHOTO 0OMeHa (00pa3oBaHUe 0cajiKa, BbIAEIEHUE Ta3a,
oOpa3oBaHHE BOJbl); OIBITOB, WUIIOCTPUPYIOMIUX HPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakuil (ropeHue, peakiuu paslioKeHus,
COEIMHEHMS); paclio3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX PEaKUil Ha HOHBI; PEIIEHUE SKCIIEPUMEHTAIbHBIX 33/1a4.



HemeTtayuibl M UX COeJUHEHHUS

OO01ast xapakTepucTHKa ranoreHoB. OcCOOEHHOCTH CTPOCHHUS ATOMOB, XapaKTepHble CTeNeHN okucieHus. CTpoeHue U pU3nUecKue CBOWCTBA IPOCTHIX
BEIIECTB — r'aJIOr€HOB. XMMHUYECKHE CBOMCTBA Ha ITpUMeEpeE XJI0pa (B3auMo/IeiicTBUE C MeTalllaMH, HEMeTaJulaMH, 1esodamMu). XiaopoBoaopoa. ConsiHas
KHCJIO0Ta, XMMUYECKHE CBOWCTBA, IT0JyYeHHE, TpUMeHeHue. JlelicTBue Xj10pa 1 XJI0pOBOIOPOa Ha OPraHU3M YeJIOBeKa.

Baxuelinme XJopuabl 1 X HaXOKACHUE B IPUPOJIE.

OO6mas xapakrepucTuka 31eMeHTOB VIA-rpymbel. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTEIIEHU OKUCIICHUS.

Crpoenue u pu3nyecKre CBOHCTBA MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJTIOTPOIHBIE MOAU(PHUKAIIMY KHCIOPOAA U Cepbl. XUMHUYECKHE CBOHCTBA
cepbl. CepoBOJOPOJ, CTpOCHUE, (PrU3HUECKUe U XUMHUYECKUE CBOMcTBA. OKCHIBI Cepbl KaK MPEACTAaBUTENN KHCIOTHBIX OKCHAOB. CepHasi KUCIOTa,
¢usnveckre U XMMUYECKHE CBOMCTBa (00IIME Kak MpeICTaBHTENs Kiacca KUCIOT U crenuduueckue). XUMUYECKUE PEaKIiH, JIeXKallie B OCHOBE
IIPOMBIIIJICHHOT'O CrIoco0a mosydeHus: cepHoit kucnoTsl. [Ipumenenue. Conu cepHOI KUCIOThI, KaueCTBEHHAs peaklus Ha cyibdaTr-uoH. Haxoxnenue
cephl U € COeAMHEHUH B Ipupoze. XUMHUECKOE 3arpsi3HEHNE OKPYIKaroIleld cpelibl COETUHEHUAMU cepbl (KUCIOTHBIE 0XKIH, 3arpsI3HEHUE BO3yXa U
BOJIOEMOB), CLIOCOOBI €r0 MPETOTBPAIICHUSI.

OO0w1ast xapakTepucTHKa 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTENIEHH OKUCIICHUSL.

A30T, pacrpocTpaHeHHE B MIPHUPOJIE, PU3MUECKUE M XUMHUECKUE CBOMCTBA. KpyroBopoT a3ora B mpupoae. AMMHAK, ero (U3NYecKre U XUMUYeCKUe
CBOMCTBa, MojiyuyeHue W npuMeHeHue. Coau aMMOHHMA, UX (PU3MYECKME U XMMHUYECKUE CBOWCTBa, NMpUMeHeHHe. KauecTBeHHas peakuus Ha HOHbI
aMMOHMsI. A30THasi KUCJIOTa, €€ MojydeHue, GU3NYecKue U XMMHUYECKUe CBOMCTBa (0OLIMe KaK MPEJCTaBUTENs Kjlacca KUCIOT U crienu(pUIecKue).
Hcnonp30BaHrne HUTPATOB U COJIEH aMMOHHUS B KaU€CTBE MUHEPAIbHBIX yl100peHui. XUMHUUYECKOE 3arpsi3HEHUE OKpYXKarollel cpesibl COeAMHEHUIMU
a30Ta (KUCIIOTHBIE TOK/H, 3arpsi3HEHUE BO3/AyXa, TOUBbI U BOJOEMOB).

®docdop, amnorpornubie Mmogupukanuu gochopa, puzndyeckue u xumuueckue cpoiictsa. Oxcua pochopa(V) u gochopnas kuciora, pusnueckue u
XUMHUYECKHE CBOICTBa, osydyeHue. McnonabzoBanue GocharoB B kadecTBe MUHEPAJIbHBIX YI00pEHUI.

OOm1as xapakrepucTika 31eMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEePHbIE CTENIEHNU OKUCIICHUS.

VYraepon, auIoTpoIHbIe MOJU(BHUKALIMY, PACIPOCTPAaHEHUE B IPUPOJIE, (hrU3nUYecKre U XuMHUecKue cBoiicTBa. Ancopouus. Kpyrosopor yrieposa B
npupoae. Okcuasl yriepona, X Gpusnueckue 1 XMMUYeCKUe CBOWCTBA, IEUCTBUE HA )KUBbIE OPTaHU3MBbI, IOJYyYEHHE U IPUMEHEHNE. DKOJIOTHYeCKUe
pobJeMbl, cBA3aHHbIE ¢ OKcuaoM yriaepoaa(IV); runoresa rao6anbHOro NOTEIIEHHS KIIMMaTa; NapHUKOBBIN 3(h(eKT. YroabHas KUCIO0Ta U €€ CONH, UX
¢u3nueckre U XMMUYECKHE CBOMCTBA, MTOJyyeHHe U MpuMeHenue. KauecTBeHHas peakiiys Ha KapOoHaT-HOHBI. Vcronb3oBaHue kKapOOHATOB B OBITY,

MeAMIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO03SICTBeE.

[lepBoHauanbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSMHEHUAX yriepoaa (MeTaH, 3TaH, STUIIEH, alleTUJIeH, 3TaHOo, INIMIEPUH, YKCYyCHas
kucnora). Ux coctaB u xummuueckoe ctpoeHue. [loHaTHe 0 OMOIOrMYECcKH BaXKHBIX BEIIECTBAX: XKUPaxX, OEJKax, yriieBojgax — M UX pPOJIM B JKHU3HU
yenoBeka. MarepuaibHOE eIMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COeIMHEHUM.

Kpemnuuii, ero ¢puzndeckne 1 XuMHUECKUE CBOUCTBA, IOJTyueHHe 1 npuMeHeHue. CoeJMHeHus: KpeMHU B ipupoze. O01ue npeacTaBieHus 00 OKcHie
kpemHusA(IV) u kpemHueBoii kucinore. CHIMKAThI, UX UCIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIIICHHOCTH. BaxxHelne cTpouTebHbIe MaTepHaJbl:
KepaMHKa, CTEKJI0, IEMEHT, O€TOH, kene300eToH. [IpobaemMbl 6€30MacHOr0 UCTIOIB30BaHMS CTPOUTEIHHBIX MaTEPUAIOB B TIOBCEIHEBHOM KU3HU.



XUMHUYECKUH HKCIEPUMEHT: M3yueHHe 00pa3lioB HEOPraHMYECKUX BEILIECTB, CBOWCTB COJITHOW KHMCJIOTHI; NMPOBEIACHNE KaYECTBEHHBIX peakUuil Ha
XJIOPU/I-MOHBI U HAONIOJICHHE MPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpaKarolue GU3NIECKUe U XMMUYECKHE CBOWCTBA TJIOT€HOB U UX COCIMHEHUN
(BO3MOXXHO HCIIOJIb30BAaHUE BUJEOMATEPHAIIOB); O3HAKOMIIEHHE C OOpa3liaMu XJIOPUIOB (rajJlor€HHUJIOB); O3HAKOMJIEHHE C oOpas3laMu cepbl U e
COEMHEHUSAMH (BO3MO>KHO HCIIOJb30BaHUE BUIEOMATEPHAJIOB); HAONIOJEHHUE Mpoliecca OOyIJIMBaHUS caxapa MOJ JeHCTBHEM KOHLEHTPUPOBAHHOMN
CepHOM KHCIIOTHI; U3yYeHHUE XMMUYECKHX CBOMCTB pa30aBIeHHOMN CepHOW KHCIIOTHI, TPOBEACHNE KaYeCTBEHHON PeaKIiy Ha CyIb(haT-uoH U HAOI0AeHNe
npu3Haka e€ MpOTeKaHWs; O3HAKOMJICHHE ¢ (PU3MYECKHMHU CBOMCTBaMH a3oTa, (ochopa ¥ HX COeOTUHEHHH (BO3MOXKHO HCIIOJIBb30BAHUE
BUJICOMATEPHAJIOB), OoOpa3namMu a30THBIX M (ochHOpHBIX yHOOpPEeHHH; MOTydYeHHe, COOMpaHHe, PACIO3HABaHHUE W HM3YUYCHHE CBOMCTB aMMHAKa;
IIPOBE/IEHUE KaYECTBEHHBIX PEaKLUi HAa HOH aMMOHMs U (oc(aT-uoH U U3ydeHUE MIPU3HAKOB MX MPOTEKaHMsI, B3aUMOACHCTBIE KOHLIEHTPUPOBAHHOM
a30THOM KHCIIOTBI C MeZbl0 (BO3MOXKHO MCIIOJIb30BAaHME BMJCOMATEpUANIOB); HM3Y4E€HUE MOJeNell KpHCTANIMYeCKuX pelEToK anmasa, rpadura,
¢bymiepeHa; 03HAKOMIJIGHHE C MPOIECCOM afCOPOIUMN PAacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM INPOTHBOTra3a; MOTy4eHUE,
coOupaHue, pacro3HaBaHUE W U3yYCHHUE CBOMCTB YIJICKUCIIOTO Ta3a; MPOBEJCHUE KaUeCTBEHHBIX PEaKIMi Ha KapOOHAT- ¥ CHIIMKAT-HOHBI U U3Y4YEeHUE
IIPU3HAKOB UX MPOTEKAHMsI; 03HAKOMJIEHHE C IPOAYKIIMENH CHIIMKATHOM IIPOMBIIIJIEHHOCTH; PELIEHUE SKCIIEPUMEHTANIbHbIX 3a/1a4 110 TeMe «Baxuelimue
HEMETAJIJIbl U UX COeIUHEHU». MeTaibl M X COeIMHECHHUS

OO01as XxapakTepuCTHKa XUMUYECKUX 2JIEMEHTOB — METaJVIOB HA OCHOBaHUHU UX IosiokeHus B [lepuoauueckoii cucteMe XMMHUYECKUX 351eMeHTOB /1.
N. MenneneeBa u ctpoeHust atoMoB. CTpoeHre MeTajuloB. MeTayuinueckas CBs3b U METaJUINYECKask KpUCTAJINYECKAs PEIIETKA. DIEKTPOXUMUYECKUAN
psia HanpspKeHUH MetaioB. OU3MUecKue U XUMUYecKre CBOMCTBa MeTayuloB. O0mue crnoco0s! noxydeHus: MmetaioB. [loHsTHe 0 KOppo3un MeTaoB,
OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT Koppo3uu. CIiiaBsl (CTallb, YyT'yH, JIOPAIFOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IIPOMBIIUIEHHOCTH.

[Ilenouynsle MeTael: nojoxkenue B [lepuoandeckoii cucreme xumuueckux aeMeHToB J[. M. MenzaeneeBa; cTpoeHUE MX aTOMOB; HaXO0)KJICHUE B
npupoje. Pusznyeckue U XUMUYECKHUE CBOWCTBA (Ha mpuMepe HaTpus W Kaiust). OKCUABl U THMAPOKCUABI HATpUs U Kanus. [IpuMeHeHue MelI0uHbIX
METAaJUIOB U UX COCIMHEHUM.

[IlenoyHO3eMeNBHBIE METAIIBI MATHUN U KaJIbLMI: TIoJ0keHue B [leproanueckoit cucreme xumndeckux annemeHToB J1. . Menzeneesa; cTpoeHue X
aTOMOB; HaxOXJeHuE B mpupojae. Pu3ndyeckue U XMMUYECKHE CBOMCTBA MarHus M Kanblus. BaxkHelne coeinuHeHns Kanblus (OKCHJ, TUIPOKCH],
comu). JKEcTKkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUSI.

AmomuHuii: nonoxenue B Ilepuonmdeckoil cucreMe xumuueckux aieMeHToB JI. M. MenneneeBa; cTpoeHHE aToMma; HaxOXKICHHE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA allOMUHUA. AM(OTEpHBIE CBOICTBA OKCHJIA ¥ TUAPOKCUA ATIOMUHUS.

Keneso: nonoxxenune B [leprnoguueckoii cucreMe xumudeckux anemeHToB 1. 1. Menneneesa; ctpoeHne atoma; HaxoKJeHHUe B pupoje. Pusndeckue
Y XUMHUYECKHEe CBOMCTBA kene3a. Okcuapl, ruapokcuasl u conu xenesa(ll) u sxenesa(Ill), mx coctas, cBOMCTBA U TTOJTYUCHHE.

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMyu METaJUIOB M CIUIABOB, MX (DM3MYECKHMMHU CBOMCTBAMH; U3yu€HHE pPE3yJIbTaTOB KOPPO3HUU
METaJUIOB (BO3MOXHO HCIIOJIB30BAaHUE BHJIEOMAaTEpHANIOB), OCOOCHHOCTEH B3aMMOACUCTBUS OKCHJA KaJbIMsl M HATpUs C BOAOH (BO3MOXKHO
MCIOJIb30BaHNE BUJIEOMATEPHANIOB); MCCIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MpOIlECcCa TOPEHUs *kKeje3a B KHUCIopoje (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB NPOTEKAaHUs KAaYECTBEHHBIX pEakIUil Ha WOHBI (MarHus, KaibLius, altoMUHUA, IUHKA, *kene3a(ll) m sxeneza(Ill),
menu(ll)); HaGmroneHWe M OMHMCAaHUE MPOLIECCOB OKpAIIMBAaHUS IUIAMEHM MOHAMM HATpus, Kalusg M KaJlblus (BO3MOXKHO HCIIOJIb30BaHHE



BUJICOMATEPHAJIOB); UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TMAPOKCH/IA AIFOMUHUS U THAPOKCH/IA IMHKA; PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
«BaxHeume MeTaluibl U UX COCIMHEHNS». XMMHUA U OKPYKAKIIAs cpeaa

HoBele marepuanbl u TexHonoruu. BemectBa U MaTepuaibl B IOBCEIHEBHOM U3HU 4eJlOBeKa. XUMHS M 3710pOoBbe. be3onacHoe ucnonb3oBaHUe
BEIIECTB M XMMHMYECKHX peakiuil B ObITy. IlepBas momomp mpu XMMHYECKHX OXKOTaX W OTpaBieHUAX. OCHOBBI JKOJIOTHYECKOH TIPaMOTHOCTH.
XUMHUECKOe 3arps3HEHUE OKpYXkKarollel cpeabl (1penenbHas gonyctuMas KoHeHTpauus Bemects — [1/IK). Ponb Xumun B perieHun 3K0710rHYecKux
poOJeM.

[IpupogHbIe UCTOUYHUKU YIIIEBOAOPOAOB (Yroyib, MPUPOIHBIA Ta3, He(Th), MPOAYKTHl MX NEPEepabOTKH, MX POJb B OBITY M MPOMBIIUIEHHOCTH.

XUMHUYECKUH 3KCIIEPUMEHT: U3y4YeHUE 00pa3l0B MaTepUAIIOB (CTEKIIO, CIUIaBbl METAJLIOB, IIOJIMMEPHbIE MaTepUaIbl).

MexnpeaMeTHbIe CBSI3H

Peanuzanus MexnpeaMeTHbIX CBA3EH NMPU W3YYEHUU XMMHUHU B 9 Kilacce OCYLIECTBISIETCS Yepe3 MCIOIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX
MIOHATHUM, TaK U IMOHITHMH, ABISAIOMUXCS CUCTEMHBIMHU Ul OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LUKJIA. Peann3anus MexXnpeIMeTHbIX CBsA3eH
IpU U3yYCHUU XUMHUH B 9 Kilacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK W TOHSATHH, SIBIISTFOLIIXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO011me ecTeCTBEHHO-HAYYHbIE TOHATHS: HaAy4HBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPUsl, AaHAJIN3, CUHTE3, KIacCU(PHUKALM, IEPUOANIHOCTb, HAOII0ACHUE,
HKCIEPUMEHT, MOACITUPOBAHNE, U3MEPEHHE, MOIEIb, SBIICHHE, TAPHUKOBHIA A (EKT, TEXHOJIOTHS, MaTEPUAIIBI.

®dusznka: MaTepusi, aTOM, NIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PalMOaKTUBHOCTb, MOJIEKYJIA, MIEKTPUUECKUN 3aps], IPOBOJHUKH,
MOJTYIIPOBOJIHUKY, IHAJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, Tel0, O0BEM, arperaTHOE COCTOSIHME BEIECTBA, ra3, pacTBOpP, PacTBOPUMOCTD,
KpUCTaJIJINYECcKasl peiérka, CIuiaBbl, PU3NYECKUE BEIUYUHBI, €AMHULIBI U3MEPEHUs, KOCMHUUECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: gorocunres, npixanue, Ouocdepa, SIKOCUCTEMA, MUHEPAIbHBIE YA0OPEHUS, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, MUTATEIIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE IOPO/IbI, [T0JIE3HBIE HCKOMAEMbIE, TOINIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATBI




N3ydenne xumun B 8-9 Kiracce HampaBlIeHO HA JOCTHKECHHE 00YJAIOIIUMUCS THYHOCTHBIX, METAIPEMETHBIX U MPEIMETHBIX PEe3yIbTAaTOB OCBOCHUS
y4eOHOT0 MpeameTa.

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS IPOrpaMMbl OCHOBHOI'O OOILIEro oOpa3oBaHUs AOCTUralOTCs B X0J€ OOy4EeHUS XMMHUHU B €IMHCTBE y4yeOHOH U
BOCIIMTATEIbHON JesTeIbHOCTH OpraHu3allid B COOTBETCTBUU C TPAJAMLMOHHBIMU POCCUHMCKUMHU COLMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMH, IIPUHATHIMH B OOILECTBE MTPABUIAMU U HOPMaMH MTOBEJICHHSI U CITIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLIMATN3ALIUN
00yJaroIuXcs.

JIMYHOCTHBIE PE3yAbTAaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:

IIaTpuoTH4YecKoro BOCIUTAHUS

1) LEHHOCTHOrO OTHOILICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIIC/INIO, TOHUMAaHHS 3HAYCHHSI XUMUYECKOW HAYKH
B KH3HH COBPEMEHHOTO OOIIECTBa, CIMOCOOHOCTH BJIAAETh OCTOBEPHOW HWH(pOpMamMedl O MEPeAOBHIX JOCTIKEHHSIX M OTKPBITHSIX MHPOBOH H
OTEYECTBECHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HAHUSIX 00 yCTpoiicTBe MUpa U o01iecTBa; I'paskIaHCKOro BOCIIMTAHUS

2) TPEACTAaBICHUS O COIMAIBHBIX HOPMAaxX M MpPaBUJIAX MEXJIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHHKATHBHOH KOMIICTCHTHOCTH B
OOIIECTBEHHO TOJE3HOH, Y4eOHO-MCCIEeNOBATEIbCKOM, TBOPYECKON M JPYIMX BHUAAX JEATEIBHOCTH; TOTOBHOCTH K Pa3zHOOOpa3HOW COBMECTHOM
JEeSITENbHOCTH TPH BBIIOJHEHUU Y4YEOHBIX, IO3HABATEJIbHBIX 3aJ1au, BBINOJHEHMHM XUMHMUYECKHX SKCIEPUMEHTOB, CO3JIaHMM YYEOHBIX INPOEKTOB,
CTpeMJICHHs K B3aMMOIIOHMMAaHHUIO U B3aUMOIIOMOILM B Ipoliecce 3TOH y4eOHO! AeATelIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYIIKU
CBOMX TOBApUIIEH C MO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUIN MOCTYIKOB;

IleHHOCTH HAYYHOT'0 MO3HAHUS

3) MHUPOBO33pPEHYECKUX TMPEICTABICHUI O BEHIECTBE M XMMHYECKOW PEAKIUH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH H
COCTaBJISIIOUIMX OCHOBY JJIsi IOHUMaHUS CYIIHOCTH HayYHOW KapTHHBI MUpPA; NPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIDI,
B3aMMOCBS35IX YEJI0OBEKA C IPUPOHOMN CPEIoH, O POJIM XMMHUH B ITO3HAHNH ITUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTEIbHBIX MOTHBOB, HANIPABJICHHBIX HA IMOJyYeHUE HOBBIX 3HAHHI 110 XMMHUH, HEOOXOUMBIX JIJIsl 00BSICHEHHUS HAOJI0IaeMbIX MPOIECCOB
SIBIICHHI,

5) mno3HaBaTeIbHOW, MH(YOPMAIMOHHONW M YUTATEIBCKONH KYJIbTYpPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHOW PabOTHI C Y4EOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUM;

6) wmHTepeca K 0OOYYEHUIO U TO3HAHHUIO, JTFOO03HATEIILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaM00Opa30BaHMIO, ITPOSKTHOW M MCCIIEI0BATEIbCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJIE€HHOCTU U YPOBHS 00y4eHHUs B anbHeleM; MOpMUPOBaHUSA KYJIbTYPbI 310POBbS

7) 0CO3HaHUS LIEHHOCTH JKMU3HH, OTBETCTBEHHOT'O OTHOIIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 3JJ0POBBIN 00pa3 KU3HH, OCO3HAHMUSI ITOCIIEACTBHUI
U HENpUsITHUS BPEIHBIX MPUBBIYEK (YHOTPEOJEHUS aNKOrojis, HApKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOACHMS MpaBui OE30MacCHOCTU MPHU
oOpallleHuU C XUMUYECKIMH BEIIECTBAMU B OBITY U PEabHOM KU3HU;



TpyaoBoro BOCIUTAHUS

8) mHTepeca K MPaKTUYECKOMY H3yUeHHUI0 Mpodecchii U Tpyaa pa3InyHOro pojia, yBaKEHUE K TPYLy U pe3ylbTataM TPYAOBOH JAEsTeNbHOCTH, B TOM
YuCclie HA OCHOBE MPUMEHEHUS MPEJIMETHBIX 3HAHUM MO XUMHUH, OCO3HAHHOTO BbIOOpa MHIMBUIYaJbHOW TPAECKTOPUHU MPOJOJIKEHHS 00pa3oBaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIenHo! npodeccuoHalbHOMN AeSITeTbHOCTH
Y Pa3BUTHS HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJalITHPOBATHCS B MPOGECCHOHATBHON CPE/IE;

IKOJI0TrH4€eCKOro0 BOCIIUTAHUSA

9) SKOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOC KaK MCTOYHUKY JKU3HU Ha 3eMiie, OCHOBE €€ CYyIIECTBOBAHUS, MIOHMMAHUS IICHHOCTH
3I0pPOBOTO U 0€30mMacHOro oOpa3a XKU3HU, OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (DM3MUYECKOMY M TMCHUXHYECKOMY 3/10POBBIO, OCO3HAHHS
LIEHHOCTHU COOJIOACHHUS ITPaBUII O€30MacHOT0 OBeIeHUs TPU paboTe C BELIECTBAMHU, a TAKXKE B CUTYaIUsIX, YTPOKAIOMINX 30POBBIO U )KU3HH JIIOJIEH;

10) criocoOHOCTH MPUMEHSTh 3HAHHS, MOJyYaeMble TIPU MU3YyYCHUH XUMHH, JUIsl PEIICHHs 3a]a4, CBSI3aHHBIX C OKPY)KAIOIICH NMPUPOIHON CpeIoi,
MOBBIIICHUST YPOBHS JKOJIOTUYECKON KYIBTYpBI, OCO3HAHUSA TI00AIFHOTO XapakTepa SKOJIOTUYECKHX MPOOJIEM M MyTeH WX PEUIeHHs MOCPEICTBOM
METOJIOB XUMUHU;

11) 3KOJIOTHYECKOTO MBINUICHHS, YMEHHUS PYKOBOJCTBOBATHCS KM B MTO3HABATEIbHOM, KOMMYHHKATUBHOMN U COIMATBHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMeTHBIX pPE3yIbTaTOB BBIICISIFOT 3HAYUMBIC JJIsi (OPMHUPOBAHUS MHPOBO33PCHHs OOIICHAYYHBIC MOHSATHS (3aKOH, TEOpHS,
MIPUHIIMIL, TUTIOTE3a, (PaKT, CUCTEMA, IPOIECC, IKCIIEPUMEHT U JIP.), KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEeIMEeTaxX 1 MO3BOJISIOT
Ha OCHOBE 3HAHWI U3 3TUX MpeaMETOB (HOPMHUPOBATH MPEACTABIECHUE O IIEIOCTHON HAay4YHOW KapTHMHE MHpA, U YHHBEpPCAIbHBbIE yueOHbIC NEHCTBUS
(mo3HaBaTenbHbIe, KOMMYHHUKATUBHBIC, PETYISITHBHBIC), KOTOPhIE 00ECIeUnBaOT (HOPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITENIFHOMY IJIAHUPOBAHUIO U
OCYIIECTBJIICHUIO YUYCOHOU eATETHLHOCTH.

MertanpenmeTHble pe3yabTaThl OCBOSHHS 00pa30oBaTENbHOM MPOrpaMMBbl MO XUMHH OTPaXalOT OBIAJCHHE YHUBEPCAIBHBIMH TO3HABATEIbHBIMU
IeUCTBUSMHU, B TOM dHcie: ba3oBbIMH JIOrHYeCKHUMHU eiiCTBUAMH

1) yMeHHEM HCIMOJIBb30BaTh MPUEMBI JOTHYECKOTO MBIIIJICHUS MPU OCBOCHHM 3HAHHWI: PACKPHIBATh CMBICT XMMHYECKUX MOHATHH (BBIACIATH HUX
XapaKkTepHbIC TPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C APYTHUMH MMOHIATUSIMH ), UCTIOJIH30BATh MOHITHS 1711 OOBSICHEHUSI OT/ACTBHBIX (DAKTOB U SIBICHUM;
BBIOMPATh OCHOBAHUSI M KPUTEPUHU IS KITACCU(DUKAITUN XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIM; YCTaHABIUBATh IPUYNHHOCIIEICTBEHHBIE CBSI3U
MEXIy 00bEKTaMU W3yUYEHHUS;, CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTUBHBIC, TEAYKTUBHBIE, 10 aHAJIOTHH); JIEJIaTh BBIBOJIbI M 3aKJIFOUCHNS,

2) yMEHHEM IPUMEHSTDH B MPOIECCE MO3HAHMS MOHATHS (IPEIMETHBIE U METAIIPEIMETHBIE), CHMBOJIHYECKHE (3HAKOBBIC) MOJIEIIH, UCIIOIb3yEMBIE B
XUMUH, TPe0o0Pa30BHIBATH IMUPOKO MPUMEHIEMBIE B XUMHH MOJICITbHBIE TTPEICTABICHHUS — XUMHYECKUH 3HAK (CHMBOJI DJIEMEHTA), XUMHuUIeckas hopmyia
U YpaBHEHHE XWMUYECKOW PEaKIMH — MPU PEIICHUH Y4eOHO-TI0O3HABATENbHBIX 33Ja4; C YUYETOM ATHX MOJEIbHBIX MPEACTaBICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKH H3Yy4aeMbIX OOBEKTOB — XUMHYECKHX BEIIECTB M XHUMHUYECKHUX pEaKIMii; BBISBIATH OOIINe
3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSA3U U MPOTUBOPEUHNS B U3YUaEMBbIX IIPOLIECCAX U ABJIECHUAX; MPEJIaraTb KPUTEPHUH ISl BBIABICHUS 3TUX



3aKOHOMEPHOCTEH M MPOTHUBOPEUUil; caMOCTOATENbHO BBHIOMpaTh croco0 perieHus: yueOHOW 3amay (CpaBHUBATh HECKOJIBKO BAapHUAHTOB peEIICHUS,
BBIOMpPATh HanOoJIee MOIXOASMIINHA ¢ YIETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPUEB);

Ba3zoBbpIMH HcciIe0BaTEILCKUMH JeHCTBUMU

3) yMeHHeM HMCIOJIb30BaTh OCTABICHHBIC BOIPOCHI B KAUECTBE HHCTPYMEHTA IMO3HAHUS, & TAKXKE B KAUECTBE OCHOBBI [Tl (JOPMUPOBAHHUS TUTIOTE3bI
IO MPOBEPKE MPaBUIBLHOCTH BBICKAa3bIBAEMBIX CYKICHUI;

4) npuoOpeTeHue OIbITa 110 TNIAHUPOBAHUIO, OPTaHU3ALUH U MTPOBEICHUIO YUCHHYECKUX IKCIICPUMEHTOB: YMEHHE HAOII0IaTh 332 XO0M IIpolecca,
CaMOCTOSITENIFHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POopMyIUpoBaTh 000OIIEHUS U BBIBOJBI IO Pe3yjbTaTaM IMPOBEIEHHOTO OIbITa, UCCIEIOBaHUS,
COCTaBJISITh OTYET O MpoaesiaHHOM padoTe; PadoToii ¢ uHpopMmanueit

5) ymeHueM BBIOMpATh, aHATM3UPOBATh U MHTEPIPETUPOBATh MHPOPMAIIMIO Pa3IMYHBIX BHIOB U (OPM IPEICTABICHUS, MOIYIaeMyI0 U3 pa3HbIX
HMCTOYHUKOB (HAy4yHO-TIONMYJSpHAS JHUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIpaBOYHBIE MOCOOMS, pecypchl VMHTepHeTa); KpUTHUECKHU OLIEHHWBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEM NPUMEHSATh Pa3IMUYHbIC METOJbI W 3alPOCHI MPH MOUCKE U 0TOOpe MHPOPMAIMHA U COOTBETCTBYIOIIUX TAHHBIX, HEOOXOMUMBIX IS
BBITIOTHEHUSI ~ y4eOHBIX WM TO3HABATENBHBIX  3aJa4  ONpeAEeNEHHOr0  THUMA; NpUOOpEeTeHHe OmbiTa B O0JACTH  WCIOJIb30BaHUS
MH(OPMALIMOHHOKOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJa/IeHUE KYJIbTYpOil aKTHBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM; CAMOCTOSITENIbHO
BBIOMPATh ONTHMAIBHYIO (OPMY ITpeCTaBIeHI HHPOPMAIINY 1 WILTIOCTPUPOBATH pelIacMble 3aa4i HECIOKHBIMU CXEMaMH, THarpaMMaMu, IpyTuMU
dbopMamu rpaduKu 1 UX KOMOUHAITHSIMU;

7) yMEHHEM HCIIOJIb30BATh M AaHAIIM3UPOBATH B IIPOIIECCE YUCOHOM U UCCIIeI0BATEIBCKOM ACATSILHOCTH HHPOPMAIIHIO O BIUSTHUU IPOMBIIIUICHHOCTH,
CEITbCKOTO XO3sICTBA M TPAHCIIOPTA Ha COCTOSIHUE OKPY KaIOMIeH PUPOIHOMN CPEIIbI;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /IeiiCTBUSIMH

8) yMeHmeM 3amaBaTh BOIPOCHI (B XOJ€ IUANOra W/WIM JIMCKYCCHH) IO CYHIECTBY OOCYXIAeMOH TeMbl, (OPMYIHPOBATH CBOU TPEITOKEHHS
OTHOCHUTEJIBHO BBITMOJIHEHUS MPEII0KEHHON 3a/1auu;

9) npuoOpeTeHHe ONbITa MPE3CHTAIIMK PE3YJIBTATOB BBHIIIOIHEHHUS XUMHUYECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO OIbITa, JIA00OPATOPHOM PabOTHI 10
HCCJIETOBAaHHUIO CBOWCTB BELIECTB, YU€OHOTO MPOEKTA);

10) 3aMHTEPECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMH IO3HABATEIBHON M MCCIENOBATEILCKON ACATSIBHOCTH MPU PEUICHUH BO3HUKAFOIIMX
npobieM Ha OCHOBE y4€ra OONIMX HMHTEPECOB M COTJIACOBAHUS MO3MIMK (00CYKAEeHWs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI», KOOPAHHAIUS
COBMECTHBIX JICWCTBUIL, ONpeielieHne KPUTEPUEB 10 OLEHKE KaueCTBa BBITIOJIHEHHOW paboThI U JIp.);

YHuBepcaabHbIMHU PeryJsiITHBHBIMH 1eiiCTBUSIMH

11) ymMeHHEM CaMOCTOSTEIBHO ONPEIENATh LETH JeATeNbHOCTH, IUIAaHUPOBATh, OCYLIECTBIATh, KOHTPOJMPOBATH M TPH HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO JEATEIBHOCTh, BHIOMpaTh Hanbosee 3(h(peKTuBHbIE crIOCOObI peleHns y4eOHBIX M MO3HaBaTeNbHBIX 33]au, CaMOCTOSATEIBHO
COCTABIISATh WJIM KOPPEKTHPOBATH MPEIOKEHHBIN QJITOPUTM JICHCTBUI NP BBITOJHEHUH 33/1aHUI C Y4ETOM IMOJTy4YeHHs] HOBBIX 3HAHUHM 00 M3y4aeMBbIX
00BEKTaxX — BEIIECTBAaX M PEAKIHAX; OICHWBAaTh COOTBETCTBHE IIOJYYEHHOTO pe3ysibTaTa 3asBICHHOW Ienu; 12) yMeHHeM HCIIONb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPe/IaraeéMble B YCIOBUU 3a/1aHUM.



INPEJMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB MO OCBOEHHUIO 00S3aTENILHOTO COJEP)KaHWs, YCTAHOBJICHHOTO JaHHOM HpUMeEpHOW pabodyeil mporpammoit,
BBIJICTISIIOT: OCBOCHHBIC O0YJAIOIIMMHUCS HAYYHBIC 3HAHMSI, YMEHUS U CIIOCOOBI ACHCTBHMA, crienn(uIecKue Uit IpeaMETHONU 001acT «XUMHSI», BH]IBI
JEeSTENLHOCTH 110 MOJIYYCHHUI0 HOBOTO 3HAHUS, €r0 WHTEPIPETAINH, MPEOOPa30BAHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CHUTYAIIHSX.
[TpenMeTHBIC Pe3yIbTAThI OTPAKAIOT CHOPMHUPOBAHHOCTH Y OOYIAFOIIUXCS CISAYIONUX YMEHUI:

8 KJIACC 1) packpvieamb cmbici OCHOBHBIX XUMHYECKUX IOHATHIL: aroM, MOJICKyJia, XUMHYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs M HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCUTENbHAsI aTOMHAs U MOJIEKYJsIpHas Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas JOJs XUMHMYECKOrO JJIEMEHTa B COEAMHEHUH, MOJIIPHBIM 00BEM, OKCHMJ, KHCIOTa, OCHOBaHHE, COJb,
AJIEKTPOOTPHIIATEIBHOCTD, CTETICHb OKUCIICHUS, XUMUYECKas PEaKIns, KiIacCH(PUKAINS PEaKIHii: peaKIui COSAMHEHUS, PEaKIIUH Pa3II0KEHHS, PEaKIIUU
3aMeIIeHUs, Peakluu OOMeHa, 9K30- M DHIOTEPMHUYECKHE PEaKIUH; TEIUIoBOM 3((deKT peakiuu; sSApo aroma, dJIEKTPOHHBIM CIIOW aToma, aTOMHas
opOuTab, paanyc aToMa, XMMHUYECKasi CBSA3b, MOJISIPHAS M HEMOJISIpHAs KOBAJICHTHAS! CBSI3b, HOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MacCOBast OIS
BellecTBa (IIPOLEHTHAs! KOHLIEHTPALHs) B PaCTBOPE;

2) uwmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYCCKMX MHOHSATHH (CM. 1. 1) M NPUMEHSTh 3TH TOHSATHS NPH ONHMCAHUU BEIIECTB U HUX
MpEBpaICHU;

3) ucnonvzosames XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHHS ()OPMYJI BEIIECTB M YPABHEHUH XMMUYECKUX PEaKIIHi;

4) onpedensimb BAICHTHOCTh ATOMOB JJICMEHTOB B OWHAPHBIX COCAWHCHHSX;, CTCICHb OKHUCICHHUS JJIEMEHTOB B OHMHApPHBIX COCIMHCHUSIX;
MPUHAIIEKHOCTD BEIIECTB K ONPENEIEHHOMY KIIACCY COSMHEHUH 0 (hopMyItaM; BUJ XUMHUYECKOW CBs3H (KOBAJICHTHASI M MIOHHAs) B HEOPTaHMY €CKIX
COCIMHEHUSIX;

5) packpwisams cmuvicn Tlepuoauyeckoro 3akona [I. M. MenpeneeBa: IeMOHCTPUPOBATh MOHUMAHUE MEPHUOIUYECKON 3aBHCUMOCTH CBOWCTB
XAMAYECKHX DJIEMEHTOB OT WX TIOJOXKEHus B lleprogmueckold cUCTeMe; 3aKOHOB COXPAaHEHHsS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHOMOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTaJpO; ONKCHIBATH M XapaKTepu3oBaTh TaOIW4Hyro ¢Gopmy llepmomndeckoil cHCTEMBI XUMHYECKUX
3JIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHasg noAarpynna (A-rpynmna)» u «nobounas noarpynna (b-rpymnmna)», Manbsle u OoJblIMe NepUO/Ibl; COOTHOCUTh
0003HaueHMs, KOTOpble nMeroTcs B Tabuue «llepruoanueckas cucteMa XMMHUYECKHX 3i1eMeHToB []. M. MeneneeBay ¢ UMCIIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3apsi siipa, 00IIee YHCiIo 3JIEKTPOHOB U paCTIpeIeIeHNE UX 110 SJICKTPOHHBIM CII0SIM);

6) knaccuguyuposams XUMUYECKHE IEMEHTHI; HEOPraHMYECKUE BEIIECTBA; XMMUYECKHE PEaKIUH (110 YUCIy U COCTaBYy YYacTBYIOUIMX B PEAKLUH
BEIIECTB, 110 TEIUIOBOMY 3 deKTy);

7) xapaxmepuzoeamv (onucviéams) OOIIME XHMHUUYECKHE CBOIMCTBA BEIIECTB pPAa3IMYHBIX KJIACCOB, MOATBEP)KAas ONHMCAHHE TNPHUMEpPaMH
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINH;

8) mpoenozuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaueCTBEHHOT'O COCTaBa; BO3MOXXHOCTU MPOTEKAaHHsS XMMUYECKUX IMPEBPALICHUH B
Pa3NUYHbBIX YCIOBUSX;



9) ebIuUCISIMb OTHOCUTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 (GOopMyJie COCTUHCHUS;
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI [0 YPABHEHUIO XMMUYECKOM peaKIuu;

10) npumensims OCHOBHBIC OTIEPAIIH MBICITUTEIILHOM ISTEIbHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE, 0000IICHUE, CUCTEMATU3aIII0, KIIACCU(PHUKALIUIO,
BBISIBIICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€H — JJIs1 U3YUCHUS CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKIIUii; €CTECTBEHHO-HAYYHbIE METO/IbI IIO3HAHUS —
HabI0/IeHue, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

11) cnedosamsv nipaBUIaM MOJIB30BAHUS XUMHUYCCKOM TOCYI0M U J1a00OpaTOPHBIM 000pYIOBAHUEM, a TaK)Ke MpaBHiiaM OOpalleHHsI C BEIIECTBAMU B
COOTBETCTBUH C HHCTPYKITMSMHU IO BBITIOJTHEHHUIO Ta00OPATOPHBIX XMMUYECKUX OTIBITOB IO MOJYUYEHUIO U COOMPaHUIO ra3000pa3HBIX BEMIECTB (BOAOPO/Ia
U KHCJOPOJIa), MPUTOTOBICHUIO PACTBOPOB C ONpeAENEHHON MaccOBOW J0Jeil pacTBOPEHHOTO BEIECTBA; IIAHUPOBATH U MPOBOAUTH XMMHUYECKHE
HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB (JakMyc, heHosndranert, MEeTUIOPAHXK U JIp.).

9 KJIACC 1) packpvieams cmbici OCHOBHBIX XUMHYCCKHX TMOHATHI: XMMHUYCCKHI JJIEMEHT, aTOM, MOJICKYJa, MOH, KaTHOH, aHHOH, IPOCTOE
BEIIECTBO, CJIOYKHOE BEIIECTBO, BAJIEHTHOCTH, AJIEKTPOOTPHUIIATEIBHOCTD, CTEIICHb OKHCJICHUS, XMMHUYECKasl PEaKIUs, XUMHUYECKasl CBS3b, TEIIJIOBOM
3 deKT peakuu, MOJIb, MOJSIPHBIA 00BEM, PACTBOP; AJIEKTPOIHUTHI, HEAIEKTPOJIUTHI, IIEKTPOIMTHUECKAS AUCCOLUAIINS, PEaKIIM HOHHOTO OOMEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU, OKUCIUTENb,
BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEpPHOCTb, XHMMHUYECKas CBA3b (KOBAJCHTHAas, WOHHAs, MeTaJuIM4yecKas),
KpUCTaJUTMYECKasi pPeIETKa, KOPPO3HUsl METAJIIOB, CIUIABBI; CKOPOCTh XMMUYECKOH peakiuu, mpeaeabHo gomyctumas kornenTpanus (I11K) Bemecrsa;

2) uwmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATHHA (CM. 1. 1) W HPUMEHATh 3TH TOHSTHS NPH OMUCAHHUHM BEIIECTB M HX
[IPEBPAILCHMUI;

3) ucnoavzosames XUMUYIECKYIO CHMBOJIUKY ISl COCTABJICHHST (DOPMYIT BEIIECTB M YPABHEHUH XMMHUYECKUX PEaKIIHii;

4) onpedensimb BAJICHTHOCTh M CTEIICHb OKHCJICHUS XMMHUYECKHX DJIEMEHTOB B COCIMHEHHSX Pa3JIMYHOIO COCTAaBa; MPHHAIJICKHOCTh BEUIECTB K
onpeAenEéHHOMY KJIacCy COeIMHEHUH 10 hopMyiaM; BUA XUMHUYECKOH CBSI3U (KOBaJIGHTHAs, HOHHAS, METAIITHYECKas) B HEOPTraHUUYECKUX COSTUHEHHUSIX;
3apsi] MOHA MO XHUMHUYecKkoil (opmyse; XapakTep cpeabl B BOAHBIX PAaCTBOpaX HEOPTaHWYECKUX COCTUHEHHM, THUI KPUCTAIIMYECKOW pPEeméTKU
KOHKPETHOTO BEIIECTBA;

5) packpwisams cmoicn Tepuoauueckoro 3akona J[. V1. MeHeneeBa U 1IeMOHCTPHPOBATH €0 TOHUMAaHHE: OMMCHIBATH M XapaKTePH30BaTh TAOIMIHYIO
dopmy I[lepuoanueckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB: pa3NnyaTh MOHITHUS «TJIaBHasg moarpymma (A-rpynma)» u «mnobounas moarpymma (b-
rpyIIa)», Majible U OOJIbIINE TIEPUOIbl; COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UMEIOTCS B TIEPUOUYECKON TaOJIHIIe, C YACIOBBIMU XapaKTePHCTUKAMU
CTPOCHUS aTOMOB XHMHUYECKHUX 3JIEMEHTOB (COCTaB | 3apsi Sapa, 00IIIee YHUCIIO SJIEKTPOHOB U PACTIPEICIICHNE MX TI0 DJIEKTPOHHBIM CJIOSIM); OOBSCHSTH
o01Ire 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEHTOB U UX COCIMHEHUH B MpejesiaX MallbIX MEePUOJIOB U TNIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

6) knaccupuyuposames XUMUUECKHE TIEMEHTBI; HEOPTaHMYECKUE BEIECTBA; XMMUYECKUE Peakinu (TI0 YMUCITy U COCTaBy YYaCTBYIOIIUX B PEAKIIUH
BEIIECTB, 110 TEIUIOBOMY 3(h(eKTy, M0 N3MEHEHHIO CTENeHEH OKUCICHNSI XUMUYECKUX IEMEHTOB);

7) xapaxmepuzosams (ONMUCHIBATH) OONIHME U CHeNU(DUUECKHE XUMHUCCKHUE CBOMCTBA MPOCTHIX W CIIOKHBIX BEINECTB, MOATBEPKIas OMUCAHHE
pUMepaMu MOJIEKYIISIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINN;



8) cocmaesnsame ypaBHEHUS DICKTPOIUTUYECKON TUCCOLUALNY KUCIIOT, MIEIOYSH M COJIEH; MOJHbIC U COKPAIIEHHBIC YPaBHEHUS PEaKLUil HOHHOTO
oOMeHa; ypaBHEHHUS PEaKLUi, MOATBEPKIAIOIINX CYIIIECTBOBAHUE T€HETHUECKON CBSA3M MEXKIY BEIIECTBAMU PA3JINYHBIX KJIACCOB;

9) packpvisams cywHOCHb OKACIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINI MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO OaaHca ITUX PEaKIIUii;

10) npoenosuposame CBOWCTBa BELIECTB B 3aBHCHMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH IPOTEKAaHHsS XUMHYECKHX MPEBPAILCHUI B Pa3IM4HBIX
YCIIOBUSIX;

11) ebiuucsime OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB; MACCOBYIO JIOJII0 XMMHUYECKOTO dJIEMEHTA 110 (OpMyIIie COCTHHCHNUS;
MacCOBYIO JJOJIIO BELIECTBA B PACTBOPE; IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUH;

12) cnedosams npaBuiiaM TOJIL30BAHUST XMMHUYECKOW MTOCY/I0i U J1a00paTOPHBIM 000PYIOBaHUEM, a TAKIKE IPABUIIaM OOPAIICHUS C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKLIUSAMHU I10 BBIIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUECKUX OIBITOB 10 MOIYYEHUIO U COOMPAHUIO Ia3000pa3HbIX BEILECTB
(aMMHaKa 1 yriaeKucioro rasa);

13) nposooums peaxiyu, MOATBEPIKIAIONINE KAaUeCTBEHHBIN COCTAB PA3JIMUHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITYTEM XJIOPHU/I-, OPOMU/I-, HOTUI-
, kKapOoHaT-, hocdar-, cumukar-, cyabhaT-, THIPOKCUA-NOHBI, KATHOHBI aMMOHUS M MOHBI N3yYEHHBIX METAJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX
HEOPraHUYECKUX BEILECTB;

14) npumensims OCHOBHBIC OIEPAIIMU MBICIUTEIBHON NEATEIBHOCTH — aHAJIM3 M CHHTE3, CPaBHEHHE, 000O0ICHHUE, CHCTEMATH3AIINI0, BBISBICHUC
IIPUYMHHO-CJIEICTBEHHBIX CBA3€M — JJI1 U3YYEHUs CBOMCTB BELIECTB M XMMHMUYECKHUX PEaKLUH; €CTECTBEHHO-HAay4yHbIE METOJbl IO3HAHUS —
Ha0JI0ieHNe, U3MEPEHNE, MOIETMPOBAHNE, SKCIIEPUMEHT (PEabHbII U MBICIIEHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne | HamMmeHoBaHMe pa3esioB U Konn4yectBo 4yacos DJIeKTpOHHbIe (HM(pPpoBbIe) 00pa30BaTeJbHBIC PECYPChI
n/n TeM NPOrpaMMbl
BCEro KOHTPOJIbHbIE
NpaKTHYeCKue

padoTsl padoThl

Pa3nea 1. IleppoHayanbHble XUMHYECKHE NIOHATHS.




1.1. | Xumuss — BaxkHasi 00J1aCTh 3 0 1
€CTeCTBO3HAHMS U
NMPaKTHYEeCKOM
JAeSITeJILHOCTH Ye/IoOBeKa.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1521/start/ PO

ypok Nel-5.

MynbTUMeANHHBINA AUCK, Tpuioxenne K yueoHuky O.C. ['abpuemnsn
Xumus 8 Kiacc.

bubimorteka BUIe0ypokoB

https://interneturok.ru (8 kmacc)

http://maratakm.narod.ru Caiit «Mup Xumumn»
http://webelements.narod.ru [TonynspHas 6uOiMoTEKa XUMHYECKHX
HIIEMEHTOB
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniyapredmet-
himii.html

1.2. BemecrBa 18 1 1.5 https://resh.edu.ru/subject/29/
U XHMHYeCKHe peaKIuMm. https://resh.edu.ru/subject/lesson/1522/start/ PO
ypoK Neb6-7.
MynsTuMeaAUHHBIN TUCK, TpuiokeHue K yueoHuky O.C. 'abpuensn
Xumus 8 kiacc.
bubnmoreka BuaeoypokoB
https://interneturok.ru (8 kiacc)
http://classchem.narod.ru KouTpen — Xumus i Bcex:
yueOHOUH(DOPMAIIMOHHBIN CalT
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
21

Hroro no pazneny

Paspnen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BELIeCTB.




2.1.

Bo3ayx. Kucinopon. Ilonsitue
00 oKkcuaax.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/ POIII
ypok Nell,12,15,16,23.

MynbTUMeANHHBINA AUCK, Tpuioxenne K yueoHuky O.C. ['abpuemnsn

Xumus 8 Kiacc.
bubnuoTeka Bu1€OypOKOB
https://interneturok.ru (8 kmacc) http://www. nanometer.ru Onnaiin-
CIpaBOYHHUK XuMHUUeckux smemenToB WebElements
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-
ihprevraweniyab/sostav-vozduha

2.2.

Boxopon. Ilousitue o
KHCJIOTAX U COJISIX.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
ypok Ne13,19,20,21,22. MynbTUMUIUUHBINA JUCK, TPUIIOKEHUE

K yuebHuky O.C. I'abpuensn Xumus 8 kinacc. bubnuoreka
BHJICOYPOKOB

https://interneturok.ru (8 kiacc)

http://classchem.narod.ru KonTpen — Xumus uis Bcex:
y4eOHOUH(POPMAITUOHHBIN CalT

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOGepoBoit

https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/3BoHOK-Ha-ypoK/8-
KJIaCCIEePBbIN-T0/1-00y4eHUsl/ypOK-4 7 -KHCIIOThI-COCTaB-
KJ1accu(pUKaLUTHOMEHKIIATypa-ToJIy4eHUe-KHCIO0T
https://www.sites.google.com/site/himulacom/3BoHOK-Ha-ypOK/8-
KJIaCCIIePBBIN-TO1-00yueHUs/ypoK-49-conuknaccupuKaus-
HOMEHKJIATYpacocoObI-MIOTyYeHUs-COTeH




2.3. | KosinuecTBeHHbIE 4 https://resh.edu.ru/subject/29/
OTHOIIIEHHUS B XUMHH. https://resh.edu.ru/subject/29/8/
POII ypok Ne&,9,10. MynbTUMEAUHHBINA TUCK, IPUIOKEHHUE K
yuebnuky O.C. 'abpuensn Xumus 8 kiacc. bubmmoreka BII€0ypOKOB
https://interneturok.ru (8 kiacc)
http://chemistry. narod.ru XuMuK.py: caliT 0 xumuu
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-
khimii14608/kolichestvo-veshchestva226776/re-91ae5ac2-1e8d-4f6d-
936f-
0645hb96f2afa
2.4. | Boxa. PacrBopbl. Ilonsitue 5 https://resh.edu.ru/subject/29/
00 OCHOBAHHAX. https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main/
POII ypok Nel4,17,18,23. MynbTUMEIUUHBINA AUCK, TPUIOKEHUE
k yueoHuky O.C. 'abpuensn Xumus 8 xinacc. bubnuoreka
BUJICOYPOKOB
https://interneturok.ru (8 kmacc)
http://chemistry. narod.ru XuMuK.py: caiit o xumuun
2.5. | OCHOBHBIE KJIACChI 11

HEOPraHM4YeCKHX
coeIMHEeHH .

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

POIII ypok Nel5-24 MyabTUMEAUHHBINA AUCK, IPUIOKEHUE K YIEOHUKY
0O.C. TI'abpuensn Xumus 8 kinacc. bubnmuoreka BUAe0ypoKoB
https://interneturok.ru (8 kmacc) http://classchem.narod.ru

KouTpen — Xumus ais Bcex:

yueOHOUH(DOPMAIIMOHHBIN CalT

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu
https://www.yaklass.ru/p/himija/8-klass/klassy-
neorganicheskikhveshchestv-14371/klassifikatciia-
veshchestv194235/re-a01b9a83-e41244d8-b12f-albfl6aa7772




Utoro no pazneny
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Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenneneeBa. CTtpoenue

aToMoOB. XuMHYecKasa cBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€axknuu.

3.1. | lepuoanyeckuii 3aK0H U 7 1 0 https://resh.edu.ru/subject/29/
IMepuonuueckasi cucrema https://resh.edu.ru/subject/29/8/
XumMu4yeckux djaemenTon /. U. POII ypok No25-28 MynbTUMEIUUHBIN AUCK, TPUIIOKEHUE K
MenpeneeBa. CTpoeHue aToma. yuebnuky O.C. 'abpuensn Xumus 8 kiacc. bubnuoreka
BUJICOYPOKOB
https://interneturok.ru (8 kiacc)
http://classchem.narod.ru KonTpen — Xumust mis
BCEX:
yu4eOHOUH(DOPMALIMOHHBIN CAMT.
http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-
imiendielieieva.html https://resh.edu.ru/subject/lesson/2053/start/
3.2. | XumMunyeckasi CBA3b. 8 1 0 https://resh.edu.ru/subject/29/
OKHCIHTEIHLHOBOCCTAHOBUTEILHbIE https://resh.edu.ru/subject/29/8/
peaKuum. POUI ypok Ne29-34 MynpTUMEIUIHBIN TUCK, IPUTIOKEHUE K
yuebnuky O.C. 'abpuensn Xumus 8 knacc. bubnmoreka
BHJICOYPOKOB
https://interneturok.ru (8 kmacc)
http://chemistry. narod.ru XuMuK.py: caiiT o xumun
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/okislitelno-
vosstanovitelnyereakczii
Hroro no pazgeny: 15
PesepBHoe Bpems 1




OBUIEE KOJIMYECTBO YACOB 68 |4 6.5
I10 ITPOI'PAMME
9 KJIACC
Ne | HaumeHoBaHue pa3/iesioB U TeM KoaM4YecTBO YACOB DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTe/bHbIE pecypchl
n/n MPOrpamMmmbl
BCEro | KOHTPOJIbHBbIE | MPaKTHYeCKHe
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKI UM,
1.1. | IloBTOpPEHME U yriIyOJIeHUE 6 1 0 https://resh.edu.ru/subject/29/
3HAHUI OCHOBHBIX Pa3/ieJIoB https://resh.edu.ru/subject/29/9/
Kypca 8 kiacea. MynbTUMEIUITHBINA TUCK, TPUIIOKEHNE K YICOHUKY
O.C. I'abpuensn Xumus 9 kiacc. bubnuoreka
BHUJICOYPOKOB
https://interneturok.ru (8 kmacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
1.2. | OcHOBHBIE 32aKOHOMEPHOCTH 4 0 0 https://resh.edu.ru/subject/29/

XHMHYECKHUX PeaKuMid.

https://resh.edu.ru/subject/29/9/

POII ypok Nel-4

MynpTUMEAUIHBIN TUCK, TPUIIOKEHUE K YUEOHUKY
O.C. I'abpuensa Xumus 9 knacc. bubnuoreka
BUJICOYPOKOB

https://interneturok.ru (9 xmacc)
https://skysmart.ru/articles/chemistry/teplovoj-effekt

https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie




1.3. | DnekrpoanTnyeckas 10 httpsE//resh.edu.ru/subject/Z9/
nrcconuamas. XAMAecKHe https://resh.edu.ru/subject/29/9/
peaxkiuu B pacTBOpax. PO ypok Ne5-9
MynbTUMEAUHHBINA AUCK, TPUIIOKEHUE K YICOHUKY
O.C. I'abpuensa Xumus 9 knace. bubnmoreka
BUJIEOYPOKOB
https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/teoriya-
elektroliticheskojdissocziaczii
Htoro no pazneny 20
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHMS.
2.1. | O0uas XapaKkTepuCTHKA 5 https://resh.edu.ru/subject/29/

XMMHYEeCKHX 3J1eMEeHTOB
VIIArpynnsl. I'ajiorenst.

https://resh.edu.ru/subject/29/9/

POIII ypok NelO

MynpTUMEAUIHBIN THUCK, TPUIIOKEHUE K YUEOHUKY

O.C. I'abpuensu Xumus 9 knacc. bubnmoreka

BUJICOYPOKOB

https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-
klass/himiyanemetallov/himicheskie-svoystvasoedineniy-galogenov




2.2. | Ob0uIas XapaKTepUCTHKA 5 https://resh.edu.ru/subject/29/
XUMHUYECKHUX JJIEMEHTOB https://resh.edu.ru/subject/29/9/
VIArpynnbi. Cepa u eé POUI ypok Nel1-13
Coe/INHEeHMS. MynbTUMeAUHHBIA AUCK, TPUIOXKEHUE K YUEOHUKY
O.C. T'abpuensa Xumus 9 xnace. bubnuoreka
BUJIEOYPOKOB
https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-
klass/himiyanemetallov/sera-serovodorod-i-sulfidy
2.3. | ObduIas XapaKTepuCTHKA 7 https://resh.edu.ru/subject/29/
XUMHUUYECKHUX 3JIeMEeHTOB httpS://fESh.EdU.rU/SUbjECt/29/9/
VArpynnsl. A3ort, pochop u ux POII ypok Nel4-16
COeIMHEeHUsI. MynbTUMEIUAHBINA AUCK, TpUIokeHue K yaeouuky O.C.
I"abpuensn Xumus 9 kiacc.
bubnuoTeka BU1€0ypoOKOB
https://interneturok.ru (9 kmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
2.4. | O6mas xapaKTepucTHKa 12 https://resh.edu.ru/subject/29/
XHMHYECKHX 3JIEMEHTOR https://resh.edu.ru/subject/29/9/
IVArpynner. POII ypok Nel7-21
YIu1epos 1 KpeMHHMiA 1 HX MynbTUMeAUHHBINA AUCK, TPUIIOKEHUE K YUSOHUKY
COeTMHEHMSI. O.C. I'abpuensan Xumus 9 knacc. bubmmoreka
BHUJICOYPOKOB
https://interneturok.ru (9 xmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
Hroro no pazneny 29

Pa3zngena 3. MeraJiIbl M MX COCIMHECHUSA.




3.1.

O01ue cBOMCTBA METAJJIOB.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/

PO ypok No22

MynbTUMEUAHBINA AUCK, TPUIIOKEHUE K YICOHUKY

O.C. I'abpuensn Xumus 9 kinacc. bubnuoreka
BUIEOYPOKOB

https://interneturok.ru (9 kmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://skysmart.ru/articles/chemistry/khimicheskie-svojstvametallov
https://skysmart.ru/articles/chemistry/korroziya-metallov

3.2.

BaxxkHelinme MeTaIbI H UX
coeINHEeH .

10

0.5

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

PO ypok Ne23-27

MynbTUMEAUAHBINA AUCK, TPUIOKEHUE K YICOHUKY

O.C. I'abpuensn Xumus 9 knacc. bubnuoreka

BUJICOYPOKOB

https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii

Hroro no pazneny:

14

Pa3znen 4. Xumusi v okpy:kamomas cpeaa.

4.1.

Bewmecrsa u maTepuajinl B
JKH3HH YeJI0BeKa.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
MynbTUMEAUHHBINA AUCK, TPUIIOKEHUE K YUSOHUKY

O.C. I'abpuensu Xumus 9 knacc. bubnmoreka
BHJICOYPOKOB
https://interneturok.ru (9 knacc)

Hroro no pazneny:




PeszepBHoe Bpemst 2

OBILEE KOJIMYECTBO YACOBTIO | 68
[IPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

Ne Tema ypoka KoamyecTBo 4acoB Buabl, popMBI KOHTPOJIS

n/n

BCEro KOHTPOJIbHBI | IPAKTHYECKHE PA0OThI
e padoThI
1 [Mpeamer xumuu. Posb XMMUM B )KU3HU 1 0 0 . Ompoc,
VYcerHbii
4eJI0BeKa.
2. | Xumus B crcTeMe HayK. MeTo bl TIO3HAHHS B 1 0 0 . ompoc,
VYcerHbii
XHMUH.

3. | 3HaKOMCTBO ¢ npaBUIaMy O€30MaCHOCTH U 1 0 1 YCTHBIH OIpoc,
npuémMamu paboThl B XUMHYECKO# 1Tab0OpaTopuu. IpakTnyeckas pabora;
ITpakTryeckas padora Ne 1 "[IpaBuiia paboTsl B
nabopaTopuu U MPUEMBI OOpAILICHHUS C
n1abopaTopHbIM 000pyI0BaHHEM "

4. | Tena u BemectBa. Pusnueckue cBOMCTBA 1 0 0 VY CTHBIH OIIpoC;
BEIIIECTB. AIperaTHoe COCTOSIHUE BEIECTB. TecTHpOBaHHE;

2




5. | Upcrsie Bemectsa u cmech. Croco6bl TIyCE MEHHLL KOHTPOIIb;
. UCHbMEHHBIN
pa3aeneHust CMECEH.
6. | Mpakruueckas paGora Ne 2 "Pasnenenue cMeceii I . pabora;
. aKTHYECKas
(Ha mpuMepe OYMCTKU TIOBAPEHHOM COJIH)". P
7. | ATombl 1 MoseKyabl. [IpocTeie u ciioxHbIE [MucLMEeH b KOHTpOJIb;
BEIIIECTBA. V CTHEIH OIpoC;
8. | XuMuyeckue OIEMEHThl. 3HaKu (CHMBOJIBI) YV CTHBIIH OIpoc;
XUMHYECKHX 3JICMCHTOB. XUMUYECKH JTUKTAHT;
9. | Arommo-MonekymApHOE  yueHwme. 3aKoH Y eTHE Ompoc,
THBIN
IIOCTOSTHCTBA COCTaBa BEIIECTB.
10 | Xumuueckas popmysia. BaeHTHOCT aTOMOB VeTHBIH OTpoc;
XUMHUYECKHX JJIEMEHTOB.
11. | Cocrapnenne  xummueckux dopmyn 1o IIuceMeHHbIH KOHTPOJIb,
BAJICHTHOCTH. Haxoxenue BaJICHTHOCTH
XUMHYECKHX AJIEMEHTOB 110 (hopmyIie.
12. | OtHocuTenbHas aToMHasi Macca. OTHOCHTENbHAS IMuCEMEHHbIH KOHTpOJIb;
MOJIEKYJISIpHAsl Macca. V CTHEIH OIIpOC;
13. | Permenue 3a/1a4 Ha BBIYMUCIECHUE OTHOCHUTEJIBHOMN . KOHTPOJIB,
. [TuceMenHbI
MOJIEKYJISIPHOW MacChl BEIIECTB.
14. MaccoBas qoJIst XUMHYECKOT0 DJIEMEHTA B . onpoc;,
YcrHbIit

COEIUHEHNH.




15. 0 [TucemeHHBbII KOHTPOJIb;
Pemenue 3a1ay Ha BBIYMCIIEHUE MAcCCOBOM J0JIH
XHUMHAYECKOT0 3JIEMEHTA 110 (hOpMYyJie COSAMHEHUS

16. | dusuyeckue U XUMHUYECKHE SIBJICHUSL. 0 ITHCEMeHHLIH KOHTPOJIb;
XuMuyeckasi peakius. VY CTHBII OI1poC;

17. [Ipu3Haku U ycrnoBUsS MPOTEKAHUS XUMHYECKHX 0.5 VCTHBII O1IpOC;
peaknuid. [Ipaktrueckas padoraNe 3 "Ilpu3Haku [MpakTudeckas pabora;
XUMHYECKUX peakiui'.

18. | 3akon cCoOXpaHeHHMs Macchl Bemects. M.B. 0 v . ompoc,

. CTHBIN

JIoMOHOCOB — yUYE€HBINA-IHITUKIONEANCT.

19. XUMHYECKUE YPaBHEHUS. 0 [InceMenHbI KOHTPOJIb;

VYcerHbii OIIpOC;

20. | Tunmbl XWUMHYECKHUX peakuuid  (COeNUHEHUs, 0 YV eTHBIH OTpoc;
pa3oKeHHUs, 3aMelIeHHs, 0OMEHa). TpakTrdeckas pabora;

21. | Kourponbnas pa6ora Nel "TlepBoHauambHbe 0 pabora;

" KonTposbnas

XUMHUYCCKHE TTOHATHS "

22. | Bo3nyx — cMmech ra3oB. CocTaB BO3ayXa. 0 OTIpoC;

YcrHbI

23. | Tennosoit 3¢(deKT XUMHUYECKOW  peaKIluH, 0 TIuCcBEMEHHBIH KOHTPOJIb,

MIOHATHE O TEPMOXMMHUYECKOM YPaBHEHUH, DK30- VYcerHbii ompoc,

N QHAOTCPMHUYCCKUX PCAKIIUAX.




24,

Kucnopon — XUMUYECKHI 37IEMEHT M TPOCTOE
BemiectBo. O30H. Haxoxaenuwe kucimopoja B
npupoje, GpusndecKkrue U XMMUYECKHE CBOMCTBA
(peakuu  okucaeHus, ropenue). [lonstue 00
okcugax. CriocoObl OTYYCHHUsT KUCIOPOia B

VYcTHEIN

OIpoc;

naboparopuu ¥ MPOMBINUICHHOCTH. [IpuMeHeHme
KHCII0pO/1a.

25.

[Ipaktuueckass pabora Ne 4 '"l[lomyuenue wu
coOMpaHHe KUCIOPO/Ia, U3yUYeHUE eT0 CBOKCTB".

[IpakTnueckas

pabora;

26.

Kpyrosopor kucimopona B npupoze. Tommso
(yrosb u MeTaH). 3arpsi3HeHHUE BO3/1yXa, CIIOCOObI
€ro TMpEeNOTBpAIICHUS. YCUICHHE MapHHUKOBOTO
a¢dekra, pa3pylieHre 030HOBOTO CIIOS.

YcTHBIN

OIIpoC;

27.

BanentHocts. OkcHIBL: cOCTaB, HOMEHKJIATypa
(MexxnyHapoaHas U TpuBHasibHasi). CocTaBieHHe
(bopMyI1 OKCHJIOB 110 BaJIECHTHOCTH.

TIuceMeHHbBIR

KOHTPOJIb;

28.

Bomopon — XuMHMUYECKMIl 3J€MEHT U IPOCTOE
BemecTBo. Haxoxaenue B mpupoje, puznueckue
U XUMUYECKHE CBOWcTBa (Ha  mpumepe
B3aUMOJICHCTBUS C HEMETAUIaMUd U OKCHUJaMU
METAJIJIOB), IPUMEHEHHUE, CIIOCOOBI MOTYYCHHUS.

YcTHBIN

OIIpoC;

29.

[Ipaktuueckass pabora Ne 5 '"[lomydenue wu
coOupaHue BOIOpoaa, U3yuyeHne ero CBOUCTB'".

[TpakTrueckas

pabora;




30. | Kucnorsr: COCTaB, KIIaccuuKaIus, ITvchMEHHBIH KOHTPOJIb,
HOMEHKJIaTypa, GPU3HYECKUE CBOMCTBA. VceTHBIT onpoc;
Nuaukaropsl.

3L. | Comu: coctaB, HoOMeHkKJatypa. CocTaBiieHHE TIucbMEHHBIN KOHTPOJIb;
dbopmyn coneit. [loHsaTHe 0 KpucTaIIOTUAPATAX. VceTHbII OIIpPOC;
3HaUYeHHUE COJICH.

32. | OGo0uIeHe U cucTeMaTu3alys 3HaHMi. VY CTHBII OT1poC;

TectupoBanue;
33. | Kommuectro BelecTBa. Mosbs. MossipHas macca. YcTHBIN OIpoc;
34. | 3akon ABoraapo. MossipHbIA 00BEM Ta30B. OI1poC;
YCcTHBIN

35. | Pemenue 3aJa4 Ha B3aMMOCBS3b KOJIWYECTBA ITucbMeHHBI#H KOHTPO!JIb;
BeIleCcTBa, 00bEMa M MacChl ra3oB. PacuéTnl mo
XUMUYECKUM YPaBHEHUSIM.

36. | Pacu€tel 1O  XMMHUYECKUM  ypaBHEHUSIM. MucEMeHHbIH KOHTpOJIb;
[Ipumenenue 3akoHa ABOraapo. V CTHBIH Ompoc;

37. | Boma: Haxoxmenue B npupoje, ¢u3nUecKue YcTHbIi OIIpOC;

cBoiicTBa. Poib pacTBOpOB B IPUPOAE U B )KU3HU
yenoBeka. Kpyroopor Boabl B IpUpOJE.
3arpsi3HeHue NpUPOAHbIX BoA. OXpaHa U OUUCTKA
IPUPOJHBIX BOJ.




38.

Bona KaK PacTBOPUTEIIb. PactBopsI.
PacTBopuMoOcCTh BemecTs B Bojie. HachllieHHbIE U
HEHACBILLIEHHBIE PaCTBOPBI. PACTBOPUMOCTH ra3zoB
U KUIKOCTEH B BOJC.

VY cTHEIN

OIIpoC;

39.

Konuenrpauuss pactBopoB. MaccoBasg 105
BEIIECTBA B pacTBOpe. BprumcieHus ¢
HUCIIOJIB30BaHUCM IIOHATHA «MaACCOBasA  OOJIA
BEILIECTBA B PACTBOPEM.

ITuceMeHHbIi

KOHTPOJIb;

40.

[Tpaktiueckast padora Ne 6 "IIpurortoBneHue
PacTBOPOB € ONpPEACIEHHON KOHIIEHTpaLuei".

IIpakTrueckas

pabora;

41.

AHanu3 U CUHTE3 — METOJbl U3YUYCHHs COCTaBa
BOJIbl. XMMHUYECKHE CBOWCTBA BOJBI (PEAKIIUU C
MeTaJUIaMH, OKCHJIaMH METAJIJIOB M HEMETAILJIOB)

I1luceMeHHbBIR

KOHTPOJIb;

42.

Knaccudukanus HEOpraHM4eCKuX CoeaMHEHUH.
Oxkcupsl: coctaB, knaccupukanus (OCHOBHBIE,

I IncbMeHHbBIN
YcTHBIN

KOHTPOJIb,
OIIpOC;

KHUCJIOTHBIE, aM(oTepHbIe, HeconeoOpasyoliue),
HOMEHKJIaTypa (MexayHapoiHas u
TpuBHaibHasg). [lomyyeHne U XUMHYECKHE
CBOMCTBA KMCJIOTHBIX U OCHOBHBIX OKCHJIOB.

43.

OcHoBaHu4: COCTaB, KinaccuuKanus,
HOMEHKJIaTypa (MexayHapoHas u
TpUBHANbHASA), (QUINYECKUE U XUMHUYECKHE
CBOWMCTBa, CIOCOOBI OTyUEHHUSI.

[ IncbMeHHbBIN
YcTHBIN

KOHTPOJIb;
OIIpOC;

44,

AMdoTepHble OKCHABI W THAPOKCHUIBI, HUX
CBOWCTBA U MOJYYECHHUE.

TIluceMeHHbIA
YT

KOHTPOJTb;
OTIpoc;




45. | Kucnotsr: COCTaB, Kiaccuukanms, TTHCEMEHHELH KOHTPOJIb;
HOMEHKJIaTypa, (GPU3NYECKUe CBOUCTBA. V CTHEL OTpoc;
46. | KucimoTel: XMMHYECKHE CBOWCTBA, CIIOCOOBI ITHCEMeHHLIH KOHTPOJIb;
MOJTy4eHUsl. P51 akTHBHOCTH METAIIJIOB. V CTHEIH OTIpoC;
47. | Comu (cpenHue): HOMEHKIIATypa, CIIOCOOBI ITvchMEHHBIH KOHTPOJIb;
MOJIy4eHus, B3aNUMOJIEHCTBUE coJiel c YcTHbIIT OIpoc;
MeTaJlJIaMM, KHCIIOTaMH, IIEJI0YaMHU U COJISIMH.
48. | Bpruncnenus 0  ypaBHECHUSIM . KOHTPOJIb,
. IInceMeHHBIN
XUMHUYECKON PEaKIIHH.
49. | Ienernueckast CBSI3b MEXITY KJIaccaMu . KOHTPOJIb,
. ITuceMeHHBIN
HEOPraHUYECKHX COCAMHCHU.
50. | IIpakruueckass paGora Ne 7  Pemenme IpakTtuyeckas pabora;
SKCIEPUMEHTANIbHBIX 3a7a4 1o TeMe "OCHOBHbIE
KJIACChl HEOPTAHMYECKUX COSAMHEHMIA".
51. | Ypok 06001meH s U CUCTEMATH3aLlUH 3HAHUH. VY CTHEL OIpoc;
TectupoBanue;
52. | Koutponbhas ~ pabora N2  "Bakueifiue pabora;
" KonTponbHas
MIPEJICTAaBUTEIIA HEOPTAHHIECKUX BEIIECTB".
53. Crpoenue aromoB. CocTaB aTOMHBIX sIJIEp. TIucbEMEHHBIH KOHTPOJIb,
N3oronbl.  OnexkTpoHbl. DOU3NYECKUH CMBICIT VYcTHbIl ompoc,

MOPAAKOBOI'O HOMCPA 3JICMCHTA.




54. . VTt OIpoc;
[lepnonnueckuit  3akoH u  [lepuoamueckas
CUCTeMa  XHUMHYECKMX  DJIEMEHTOB H.N.
MenneneeBa. I[lepuoasl, Tpynmbl, MOATPYIIIHI.
du3nUecKuil CMBICI HOMEPOB IEPUO/a U TPYIIITHI.

55. CtpoeHue SJIEKTPOHHBIX 000JOYEK aTOMOB IceMeHHbIH KOHTPOJIb,
MEePBBIX 20 XUMHYECKUX 3JIEMEHTOB
nepuonueckoit cucremsl [. . Menneneena.

56. XapakTepucTUKa XMMHAYECKOTO 3JIEMEHTA MO €ro TIuchMEHHBII KOHTPOJIb,
MOJIO)KEHUIO B IEPUOANYECKON CUCTEME VceTHbIM OIIpOC;
. 1. Menneneena.

o7. VYcerHbii OIpoc;
3HavyeHne MEPUOINUUECKOTO 3aKOHa u

N Coo01ienue;

MEePUOINYECKON CHCTEMBI XUMHYECKHX
AJIEMEHTOB JJIsl Pa3BUTHS HAYKU U MPAKTUKH. [].
N. MenieneeB — y4€HBIH, IIEJAror U IPakIaHNH.

58. | Ypok 000011eHNs ¥ CUCTeMATHU3alluK 3HAHUH. V CTHBIH Ompoc;

TectupoBanue;

59. KonTponbnas padota Ne3 "Ilepuoanueckuii 3akoH KonTpombHas pabora;
u Ilepnonnueckas cucrema /l. 1.
Menpeneesa. CtpoeHue aroma'.

60. DNEeKTPOOTPULIATETbHOCTh ATOMOB XUMHUYECKHUX [TucebmMeHHBII KOHTPOJIb;
BJIEMEHTOB. XHMHUYECKasl CBSI3b: KOBAJICHTHAs . OIIpOC;

YCTHBIN

TOJISIPHASI ¥ KOBAJICHTHAS HETIOJISIPHASL.

61. [[IpomexyTrounas aTTecTalus. KoHTponbHast pabora;
BIIP/KonTtposnbHas padoTa. BIIP;




62. | ounas cpsiss. 1 0 [TucemenHsbIit KOHTpOJIb;
VYcerHbii OIIpOC;

63. | Mertayudeckast CBsI3b. 1 0 OTIpoC;
VYcerHbii

64. BaneHTHOCTB U CTENEHb OKUCIIEHUS. 1 0 [TuceMenHbI KOHTPOJIb;
YcrHbiit OIpoc;

65. | TpeHHPOBOYHBIC YIPAKHEHHUS IO BBIYHCIICHHUIO 1 0 TTHCEMeHHLLH KOHTPOJIb;
CTENIEHU OKUCJICHUS JIEMEHTOB B COCTUHEHUSIX. VY CTHEL OI1poC;

66. 1 0 [MucbmenHbII KOHTPOJIb;

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC peaxiuu VeTHEL ompoc;
(OBP). IIporecchl OKUCIEHUS U BOCCTAHOBIICHUSI.
OxucauTenu 1 BOCCTAHOBUTEIH.

67. | Cocramnenue YpaBHEHUU 1 0 TIucbEMEHHBIH KOHTPOJIb;
OKHCJIIUTEIbHOBOCCTAHOBUTEINIbHBIX PEAaKIUid U YcTHBIN onpoc,
CXEM DJIEKTPOHHOTO 0anaHca.

68. | Ypok pa3BHUBaIOILIETr0 KOHTPOJIS 3HAHUH. XUMHUS B 1 0 MucEMeHHbIIH KOHTpOJIb;
JCHCTBHH. VY CTHBIH ompoc;

OBIIEE KOJMYECTBO YACOB I10 68 6.5

I[TPOT'PAMME

9 KJIACC

Ne Tema ypoka Koan4ecTBO 4YaCOB Buasbl, popMbI KOHTPOJISI




n/n

BCEro

KOHTPOJIbHbIE
padoThI

NpaKTHYeCKue
padoThI

Knaccudukanus 1 HOMEHKIaTypa
HEOPTraHMYECKUX BEUIECTB (MEXIyHApOIHAS U
TPUBUAJIbHASA).

0

0

Y cTHRIN

OT1poC;

IIepnonnueckunt 3akoH. Ilepuonnueckas
CUCTEMA XMMHUYECKUX JJIEMEHTOB

. . MenneneeBa. CTpoeHHUE aTOMOB.

YcTHbIN

OTIpOC;

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYCCKUX 3JICMCHTOB IICPBLIX TpéX
HepHOﬂOB,KaHHﬂ,KaﬂLHHﬂIIHXCOGHHHGHHﬁB
COOTBETCTBUH C ITOJIOKCHHUEM B
MIEPHONICCKON CUCTEME U CTPOCHHEM aTOMOB.

Y cTHBIN

OTIpoC;

XHUMHYECKHE CBOMCTBA BEIIECTB, OTHOCIIIIMXCS
K Pa3JUYHBIM KJIacCaM HEOPTaHUYECKUX
COCJIMHEHMH, UX TeHEeTUYECKas CBA3b.

IInceMeHHBIN

KOHTPOJIb;

CrpoeHne BemiecTBa: BUJIbl XUMUYECKON
CBA3U. THUIIBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA
KPUCTAIUIMYECKON PEIIETKH.

IIuceMeHHBIH

KOHTPOJIb;

CrapToBbIii (BXOIHOM) KOHTPOJIb.

KoHntponbnas

paborta;




Knaccudpukanus XUMUYECKHUX peakmuid TI0
pa3IMYHBIM TpHU3HAKaM (MO0 YUCIYy U COCTaBY
Y4YaCTBYIOUIMX B pEakUUH BEUIECTB, IO
TeII0BOMY (P PeKTy, 0 U3MEHEHHUIO CTEIICHEH
OKUCIICHHS XHMHYECKHX  DJJIEMEHTOB, IIO
00paTUMOCTH, 10 YYacTHUIO KaTaJau3aropa).
DK30- U SHJIOTEPMUYECKHE PEAKIUH,

ITnceMeHHEbII
Y cTHRIN

KOHTPOJIb;
OIIpoC;

TCPMOXUMHYCCKUC YPABHCHHUA.

IlonsiTue o CKOpPOCTH XAMHAYECKON pCaKIuu.
IlonsiTHE O TOMOI€HHBIX H I'CTCPOIrCHHBIX
peaKnuiax. (DaKTOpLI, BJIMAIOINIUEC Ha CKOPOCTH
XUMHYCCKOH pCaKluu.

IIuceMeHHBIH Y CTHBIN

KOHTPOJIb;
OTIpOoC;

[TonsitTue 00 0OpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peaKIusX. [TonsiTHe 0
XUMHYECKOM PaBHOBECHH. DaxTopHl,
BIUSIONIME HA  CMEIIEHHE  XUMHYECKOTo
paBHOBECHSI.

[TuceMeHHbIi

KOHTPOJIb;

10.

MexaHn3M OKUCIUTEIBHO-
BOCCTAaHOBUTEJBbHBIX pPEaKIUH (3JIEKTPOHHBIN
0anaHc OKUCIUTEIbHO-BOCCTAHOBUTEILHON
peakuun).

[IuceMeHHBIH

KOHTPOJIb;

11.

Teopml BHCKTPOHHTHHCCKOﬁ JAUCColralu.
SHCKTPOJII/ITBI U  HEIJICKTPOJUTHI. KaTI/IOHBI,
aHUOHBI. MexaHu3M JHUCCOLMALIMHA BEIIECTB C
pa3InYHbIMU BUAAMU XHUMHUYECKOH CBS3H.

IIuceMeHnHBIN Y CTHBIN

KOHTPOJTb;
OTIpOC;

12.

CrencHb JUCCoranuu. CunbHBbIC U c1a0ble
OJICKTPOJIUTHI.

VY cTHBIN

OTIpoC;




13.

Peakuuu wnonHoro oOMeHa, YyCIIOBUS —MX
nporekanus. IoHHbIE ypaBHEHUS PEaKLIUM.

KOHTPOJIb;
IIuceMeHHBIH

14.

XMMHYECKHE CBOMCTBA KUCJIOT B CBETE
MPEJICTABICHHUA 00 AIEKTPOIIUTUYESCKOM
JVCCOLIHAIINH.

[TruceMeHHbII KOHTPOJIb;

15.

XMMHYECKHE CBOWCTBA OCHOBAHWII B CBETE
MIPEACTaBICHUI 00 3JIEKTPOJUTUYECKON
JIVICCOIIHAIINH.

ITucpMenHbIN KOHTPOJIb;

16.

XMMHYECKHE CBOICTBA COJIEM B CBETE

[TncemenHbIN KOHTPOJIb;

MIPEACTaBICHUI 00
AIEKTPOJIUTUYECKON JUCCOIMAIIIH.

17.

[TonsiTHE O THAPOIU3E COJIEH.

OTIpoOC;
Y cTHBIN

18.

KauecrBennbIe peaknuuu Ha
KaTUOHBI 1 aHHMOHBI.

KOHTPOJIb;
IIuceMeHHBIH

19.

[Ipaktuueckass  pabora  Nel.  Pemenue
IKCIEPUMEHTAIBHBIX 3314 110 TeMe

"DneKTpoauTHYeCcKas qucconuanus’.

[TpakTrueckast pabora;

20.

Kontponbnast pabora Nel '"Ilepuommyeckuii
3akoH U llepnognueckas cucrema /1. U.

MenneneeBa. Ctpoenue atoma'.

KonrponbHas pabora;




21.

OO6mas XapaKTEePUCTHKA rajioreHoB.
OcoOeHHOCTH ~ CTPOEHHSI ~ aTOMOB  3THX
DJIEMEHTOB, XapaKTEpHBIC ISl HUX CTCICHH
okucienus. CtpoeHne u pu3nvIecKre CBOMCTBA
IMMPOCTBHIX BCHICCTB — I'aJIOTCHOB. XUMHYECKHE
CBOICTBa Ha MpUMepe xJopa (B3auMoIeHCTBIE
C MeTaJlJIaMH, HEeMETAJJIAMH, IIET0YaMu ).

IIuceMeHHBIN Y CTHBIN

KOHTPOJIb;
OT1poC;

22,

XJ10poBOAOPOI. Conauasa KHCIIOTa,
XHUMHYECKHE CBOIIiCTBA, MOJIy4eHue,
npumeHenue. KadecTBeHHass peaknuws —Ha
XJIOPUA-HOHBI.

ITuceMmenHEbIi Y cTHERIN

KOHTPOJIb;
OT1poC;

23.

Ddu3nonoruYecKoe ILCIZCTBHG XJIopa n
XJIOpOBOAOpOda Ha OpraHnusm YCJIOBCKA.
Baxneiinine XJIopuabl M HMX HAXOXKJICHHC B

npupoie.

YcrHbINi

OTIpOC;

24,

[Ipaktuueckass pabora Ne 2. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEME

"IToarpynmna ranoreHos".

[IpakTueckas

pabora;

25.

Pemienne 3amau  Ha  BBIYMCIICHHS  TIO
YpaBHEHUSAM XUMHUYECKUX PEAKIIUM, €CIM OJIUH
peareHT J1aH B U30BITKE.

IIuceMeHHBIH

KOHTPOJIb;




26.

Ob6mas XapaKTEPUCTHKA AJIIEMEHTOB
VIArpymnmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB
STUX D3JEMEHTOB, XapaKTEepHble [UIsl HHUX
crenenu okucieHus. Ctpoenue u uznueckue
CBOMCTBa IPOCTBIX BEIIECTB - KHUCIOPOAA U
cepbl. AJUIOTPOIIHBIE MOAM(HUKAIINN KHCIOPOIa
U ceppl. XHMMHYECKHME CBOMCTBAa  CEpBL.
Haxoxnenne ceppl W €€ COCOUHEHUN B
IpUpOJIE. XuMH4eckoe 3arpsi3HeHUe
OKpYKalolllel Cpelbl COCAMHEHUSMHU CEPBI
(KUCJIOTHBIE TOKIH, 3arpsA3HEHHE BO3AyXa M
BO/I0EMOB), CIIOCOOBI €0 MPEJOTBPAIICHHUS.

IIuceMeHHBIN Y CTHBIN

KOHTPOJIb;
OT1poC;

217.

CepoBogoponi, cTpoeHue, (Qu3uveckue u
XUMHYECKHE CBOMCTBA.

IluceMeHHBIH Y CTHBIN

KOHTPOJIb;
OTIpoC;

28.

OKCI/IIH:I CCPbI KaK IMPCACTAaBUTCIN KHUCJIOTHBIX
OKCHJOB. CepHI/ICTaH KHUCJIOTAa.

ITucemennsblil Y cTHERIN

KOHTPOJIb;
OIIpOC;

29.

CepHas kucnora, (pU3MYECKHEe W XUMHUYCCKUE
cBoMcTBa (OOIIME KaK MPEJICTAaBUTENs Kiacca
KHCIIOT ¥ crienuduieckue), npumenenne. Comu
CEpHOHN KHCIIOTHI, KaueCTBEHHAs PEaKIus Ha
cynbdaT-HoH.

IIuceMenHbIN Y CTHBIN

KOHTPOJIb;
OTIpOC;

30.

XUMUYECKUE PpEAKIHUH, JIeXKAIIMEe B OCHOBE
MIPOMBIIIUICHHOTO CIOC00a MOYyYeHHUsI CEpHON
KUCIIOTEI. PellleHHe 3amad Ha HaXO0XXICHHE
MacCOBOM JI0JIM BBIXOJa TPOYKTA PEAKIIHH.

[luceMeHHBIH

KOHTPOJIb;

31.

OOmass xapakTepucThKa DJIEMEHTOB VA-

[IuceMeHHBIH

KOHTPOJIb;




rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB 3THX
9JIEMEHTOB, XapaKTepHbIE IS HUX CTEHCHH
OKHUCJIEHHA.  A30T, pacnpocTpaHeHHE B
npupoje, Gu3nueckKre U XMuMUYeCcKre CBOMCTRA.
KpyroBoport azora B npupo/e.

VY cTHEIN

OTIpoC;

32.

AmMmuak, ero (QusnyYecKMe U XUMHYECKHE
CBOWCTBa, INoiydyeHHe U mnpumeHenue. Conu
aMMOHUS, UX (U3NYECKHE M XHUMHUYECKHE
CBOICTBA, IIPUMEHEHNE. KauectBenHas
peaxkuus Ha MOHbl aMMOHHSI.

ITuceMmenHEbIi Y cTHERIN

KOHTPOJIb;
OT1poC;

33.

[Tpaktnueckas  pabora Ne3.  Ilomyudenue
aMMuaKa, U3yueHHue ero CBONCTB.

[IpakTueckas

pabora;

34.

A3oTHas  kucinora, €€ (Qu3MYeCKue U
XUMUYECKHE CBOMCTBA (oOmue KaK
IPEJICTaBUTEIIS KJjlacca KHUCIIOT U
cnenuduyeckue). Hutparsl.

YcrHbINi

OTIpOC;

35.

Hcnonp30BaHNE HUTPATOB U COJIEW aMMOHHS B
KauyeCcTBe MUHEPAIBHBIX ya00peHuit.
XUMHYECKOE 3arps3HEHNE OKPY KoLl Cpeibl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJAOEMOB).

YcerHbIIT
Coobmenue;

OTIpOC;

36.

docdop, AJUIOTPOITHBIE MoaupUKaIuu
dochopa, ¢uzmUecKue U XUMHUYECKHE
CBOJICTBA.

IIuceMeHnHBIH Y CTHBIN

KOHTPOJIb,
OTIpOC;




37.

Oxcun ¢docdopa(V) u dochopHas kucnora,
dusnyeckue W XMMHUYECKHE  CBOMCTBA,
nomyueHue. KauecTBeHHas  peakiusi — Ha
docdar-uonsl. HcnonwszoBanue ¢ocharoB B
Ka4yecTBe MHUHEPaTbHBIX yIO0OpeHUH.
3arpsi3HEHUE MPUPOTHBIX BOAOEMOB

IIuceMeHHBIN Y CTHBIN

KOHTPOJIb;
OT1poC;

dbocdaramu

38.

VYrnepon, AJUTOTPOITHBIE MOAM(UKAIIH,
pacnpocTpaHeHrue B Mpupoje, (pusnyeckue u
XUMHUYECKHE CBOMCTBA. ACOpOIIHS.

Kpyrosoport yriiepona B npuposae.

IIuceMeHnHBIH Y CTHBIN

KOHTPOJIb;
OTIpoC;

39.

Oxkcunel  yrimepojga, uX  (uU3MYECKUE U
XUMHYECKHE  CBOMCTBa, (PU3MOIOTUYECKOE
JEHCTBUE Ha JKUBBIE OPTaHU3MEI, MTOJIyYCHUE H
NPUMECHEHHE.  DKOJIOTHYECKHE  TPOOJIEMBI,
cBs3aHHBIE ¢ okcuaoM yriepona(lV); runoresa
ri100aJILHOTO MOTEIUIEHHS KJIAMATa;
MapHUKOBBIN 3P PEKT.

Y cTHBIN

OTIpoC;

40.

VYronbHas KMCIO0Ta U €€ CONU, UX (PU3NYEeCcKHe U
XUMHYECKHE  CBOICTBAa,  IOJIyY€HHUE WU
npuMeHeHne. KadecTBeHHass peakuus Ha
KapOoHaT-uoHBI. Mcnons3oBanue kapOOHATOB B
OBITY, METULIMHE, TPOMBIIIJIEHHOCTH, CEIbCKOM
XO35IUCTBE.

IIuceMenHbIN Y CTHBIN

KOHTPOJIb;
OTIpOC;

41.

[Tpaktnueckass pabora Ne4. [lomydenue
yriaekucnoro rasa. KauectBenHas peakuusi Ha
KapOOHAT-HOH.

[IpakTnueckas

pabora;




42.

HepBOHa‘IaJIbHBIe IIOHATHS 00 OpTraHU4YCCKUX
BEIIECTBAX KaK O COEAMHEHUSX Yriepoja:
0COOEHHOCTH COCTaBa M CTPOEHUSI.

VY cTHEIN

OTIpoC;

43.

ITouarue o OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX:
JKupax, Oenkax, yrieBogax. MarepuaibHOe
€MHCTBO OPraHMYECKUX M HEOPTraHMYECKHX
COCTUHEHUN.

YcrHEbIIT
CooOuienue;

OTIpOC;

44,

Kpemnwmii, ero ¢usudeckne U XUMHYECKUE
CBOMCTBA, IIOJIy4eHHME M IPUMEHEHHE B
anekTpoHuke. CoeTMHEHHs] KPEMHUSI B

IIuceMeHHBIH Y CTHBIN

KOHTPOJIb;
OTIpOC;

npupoie.

45.

Oo61ue MPEJCTaBICHUS 00 OKCHJIE
kpeMHnsI(IV) ©M  KpeMHHEBOW  KHCJIOTE.
Cunukarel, HMX HCIOIB30BaHUE B  OBITY,
MEIMIIMHE, TTPOMBIIIUICHHOCTH.

Y cTHBIN
Cooo01enue;

OTIpoC;

46.

BaxHeiilmue  CTpOWTENbHBIE  MaTEpUAJIBI:
KepaMuKa, CTEKIIO, IIEMEHT, 0eToH,
KEJIe300€TOH. [TpoGnembr 6e30MmacHOro
UCIIOJIb30BaHUSI CTPOMTEIBHBIX MAaTEPUAIOB B
MMOBCEITHEBHOMW KU3HU.

Y cTHBIN
Coobenue;

OT1poC;

47.

[Ipaktuueckass pabora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME

"BayxHene HeMeTaJlIbl U UX COETUHEHNA".

IIpaxTrueckas

pabora;

48.

O0001eHNe U cCUCTEMAaTH3AIINS 3HAHUI.

YcTHBIN
TectupoBanue;

OTIpOC;




49.

Kontponbnas padora Ne2 "Hemeranmisl 1 ux
coenuHeHus".

KonTponbhas

pabora;

50.

Oomas XapaKTEePUCTUKA XAMHUYECKHX
JJIEMEHTOB — METAJIOB Ha OCHOBAHHMH HX
MOJIOKEHUST B TEPUOJMYECKOM  CUCTEME
xumuueckux djemeHtoB JI. M. Mennaeneea u
ctpoeHust atomoB. CTpoeHHME  METaJlIOB.
Meramnuueckas CBSI3b M METaJUIM4YecKas
KPUCTAJUINYECKast pELIETKA.

YcrHbIN

OTIpOC;

51.

DNEKTPOXUMHUYECKHM pan HaIpsOKEHUN
MeTayioB.  Pu3nyeckue U XUMHYECKHE
cBoiictBa  MeraiioB.  OOmme  cmocoOwb
IIOJIyYEHUS] METAIIIOB.

ITucemennsblil Y cTHERIN

KOHTPOJIb;
OTIpOC;

52.

ITonstue o KOPPO3HUH MCTAJUDIOB U OCHOBHBLIC

Y cTHBIN

OTIpoC;

CHOCOOBI 3aUTHI OT KOPPO3HH.

CooOuienue;

53.

Crnnassl (cranb, YYT'yH,
JIOpaIFOMUHUN, OpOH3a),  UX
IIPUMEHEHHE B ObITY H

IIPOMBIIIJICHHOCTH.

YceTHbIin
Coo0mieHus;

OTIpOC;

54.

[I{erounsle METaJUIBI. [Tonoxxenne B
NIEPUOINYECKON CUCTEME XUMHUYECKHX
snementoB JI. WM. MeHnneneeBa, CcTpoeHHE
aroMoB. Haxoxnenue B npupoje. uznueckue
U XMMUYEeCKUE CBOWCTBA (Ha IPUMEPE HATPHS U
kamusi). OKCuAbl W THAPOKCHABI HATpUsi U
kanud. [I[puMeHeHre nenoYHbIX METAIIOB U X
COCIMHEHUI.

IIuceMenHbBIN Y CTHBIN

KOHTPOJIb;
OTIpOC;




55.

Ilenouyno3eMenbHBIE METAIIBl MarHui u
KaJbliii, cTpoeHue aroMoB. Ilonoxxenue B
NEePUOIUYECKON CHCTEME XUMHYECKHUX
snemenToB JI. . MenaeneeBa. Haxoxaenue B
npupone. Duznueckue U XUMHYECKHE
cBolicTBa. BakHelmme coequHEHHUS KallbIIHs
(oKcHa, THAPOKCHI, COJIN).

ITnceMeHHEbIN Y CTHERIN

KOHTPOJIb;
OTIpOC;

56.

Pemenne 3amay Ha  BBIUMCIIEHHA IO
YPaBHEHHSIM XUMHUYECKUX PEaKINi, €CIH OJ1H
U3 PEareHTOB JaH B W30BITKE WM COJIEPIKUT
IPUMECH; MacCOBOM JI0JIM BbIXOJAa MPOAYKTa
peakuuu.

[TuceMeHHEbIi

KOHTPOJIb;

57.

KécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

Y cTHBIN

OTIpOC;

58.

Bpluucnenuss mo ypaBHEHHUSIM XHMHUYECKHX
peaKkuuii, eciii OJUH U3 PEarcHTOB J1aH B BUJIE
BOJTHOI'O pacTBOpa € M3BECTHOM MacCOBOM
JOJIeH.

[TuceMeHHbIit

KOHTPOJIb;

59.

[Ipaktrueckas padota Ne6. XKécTkocTh BOIBI U
METO/bI €€ YyCTPAHECHUS.

[IpakTnueckas

paborta;

60.

Amomunuii. [lonmoxxeHne B TEPUOAMYECKON
cucTeMe XuMHUuYeckmx odiaementoB /JI. .
MenneneeBa, ctpoenue aroma. HaxoxeHnue B
npupoge. Duzmyeckue U XUMHUYECKHE
cBoiicTBa. AM(poTepHbIE CBONCTBA OKCHIA H
TUAPOKCHUA.

IluceMeHHBIH Y CTHBIN

KOHTPOJIb,
OTIpoC;




61. | [IpomexyTounas aTTecTalusl. KoHTpOIIbHAsL pabora;
BIIP/KonTtposbHas pabora. BIIP;

62. | Keneso. IlomoskeHne B  MEPHOIMUYCCKOI IIncbMeHHBIN Y CTHBIN KOHTPOJIb,
cucremMe Xumudeckux oanemenros JI. U OIIpOC;
MenaeneeBa, crpoeHue aroma. HaxoxneHue B
npupone.  Dusznyueckue U XUMHUYECKHE
CBOMCTBA.

63. | Okenmpl, ruapokcupl u conu sxenesa(ll) u . KOHTPOJIb,

[InceMeHHBIN
xenesa(1ll).

64. [Tpaktnueckass pabora Ne 7. Pemenue IpaxTnyeckas pabora;
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
"Ba)xgene MeTaJuIbl U UX COEOUHEHNA" .

65. | Hosrie MarepHualibl 1 TEXHOJOruu. BeniecTsa u YCTHBIN onpoc;
MaTepHuaibl B TOBCETHEBHON KU3HH YEJIOBEKA. Coob1ienue;

Xumus u 3JI0pOBbE. besonacHoe
UCTIOJIb30BAHUE  BEIIECTB WM XUMHYCCKHX
peakuuii B ObITY.

66. [IpuponHblE  MCTOYHHMKM  YIJIIEBOAOPOJOB YcTHbIid OIIpOC,
(yronb, npupoAHbIN ra3, HEPTh) MPOTYKTHI UX Coobuienve;
nepepaboTkd, HUX poidb B OBITY WU
MIPOMBIIIIIICHHOCTH.

67. | OcHoBBI ~ JKOTOTHYECKOH  TPAMOTHOCTHL. Yeruerit oTIpoC;
XWMHYECKOEe  3arps3HEHHE  OKpYXKarolleu Coobuienue;

Cpe.ibl, MPEJENIbHO JOIMYCTUMAasi KOHLEHTPALUs
Beuiects - II/IK). Ponp xumum B pernienun
9KOJIOTUYECKHX MTPOOIIEM.




68. IToBropenue Temsl "['eHeTHYECKAS CBSA3b MEXKILY 1 0 0 s I—— KOHTPOIIb,
MeTaJIaMd U HEMeTauIaMu''.

OBILEE KOJIMYECTBO YACOB TIO 63 4 7

ITPOTPAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYHEHUKA

8

KIIACC Xwuwmusa. 8 kmacc/I'abpuensa O.C., OcrpoymoB W.I'., CnaakoB C.A., AkmnmoHepHOe o00mecTBo «M31arenscTBo

«[Ipocsemenuey; Xumus 8 knacc. Xumus 8 kiace: yueOHuk / O. C. I'abpuensia. — 8-e uza. npepad. — M. : [Ipoda, — 2019 r. 287 c.[1] c.:

uJI.

9

- (Poccuiickuii yueOnuk). ISBN 978-5-358-21272-5

KJIACC Xumusa. 9 knacc/I'abpuensa O.C., OctpoymoB WN.I'., CnaaxoB C.A., AkmuoHepHoe obOmectBo «M3marenbcTBo

«[Ipocemenuey; Xumus 9 knacc: yueonuk / O. C. I'abpuensn. — 7-e uzn. npepad. — M. : llpoda — 2019 r. 319, [1] c. un. (Poccuiickuit

y4eOHHK)
ISBN 978-5-358-21507-8

METOIUYECKHUE MATEPHUAJIBI JIJI51 YUYUTEJIA

8 KVIACC

1.

o

B nomomp mxkonasHoMy yuntento. M. 0. I'opkosenko «Iloypounsie pa3paboTku no xumun k yueonukam: O. C. I'abpuensna; H. Y. Conuna, M. I1.
Canuna; I'. E. Pynsurtuca, ®@. I'. ®enpamanar» 9 knace. «Bako», Mocksa 2005 r.

B nomoms abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumusi». [locoOue a1 NIKOIBHUKOB CTApUIMX KJIACCOB U MOCTymnarouux B BY3sl.
Hpoda, Mocksa 2005 r.

B nomomp abutypuenty. P. A. Jlugun, B. A. Monouxo, JI. JI. AunpeeBa «Xumus». s KOJIBHUKOB CTapIIUX KJIACCOB M MocTynaomux B BY 351
Teopernueckue ocHoBBL. Borpockl. 3agauun. Tectsl. [loa pegakmueit mpodeccopa P. A. JIuguna 3 — e uzganue, ucnpasnennoe. Jpoda, Mocksa 2004
T.

INa6puensa O.C. [Iporpamma kypca xumuu s 8-11 kimaccoB oOmeoOpazoBaTenbHBIX yupexaeHuid. — M.: JIpoda;

INa6puensu O.C. Xumus: 8 kinace : yaeOHHK 111 0011e00pa3oBaTenbHbIX yupexaeHuil. — M.: [Ipoda.

I"abpuensn O.C. U3ydaem xumuto B 8 ki1.: augaktuueckue marepuainsl / O.C. I'abpuensn, T.B. CmupHoBa. — M.: bk moc



o

10.
11.

12.

I'a6puensn O.C., Bucko6oitaukosa H.II., SlmrykoBa A.B. HactonbHas kaura yunrens. Xumus. 8 ki1.: Metoauueckoe nocodue. — M.: lpoda;
INa6puensu O.C., Pynor H.H., Tonkyno B.U. XuMuueckuii skciepuMeHT B 1Kouie. 8 kiacc. — M.: Jlpoda

MunuctepcTBo 006pazoBanus Poccuiickoit denepanuu. [Iporpammel ajist o61ieo0pazoBaTenbHbIX yuapexaeHuil. Xumus 8 — 11 kimaccel. -3-¢ u3nanue,
crepeoTunHoe - Mocksa; Jpoda, 2002 r. (ctp. 26 — 37).

Pa6ouas nporpamma. Xumus. kK YMK O. C. I'abpuensna Jlabupunt. py. U3garenscto "Bako" 2016 r.

denepanbHOr0 KOMIIOHEHTA FOCYJapCTBEHHOTO CTaHaapTa ob1ero oopasosanus mo xumun (Yacts 1. OcHOBHOE 00111€€ 00pa30BaHuUE) It OCHOBHOM
00111€00pa30BaTENLHON MIKOJIBI B COOTBETCTBHUHU C CYIIECTBYIOUICH KOHIETIINEH XUMHUYECKOTO 00pa30BaHMUS.

Xumus: 8 Ki1acc: KOHTPOJIbHbIE U TIpoBepouHbIe paboThl K yueOHuky O.C. 'abpuensna «Xumus. 8 kinace» / O.C. I'abpuemnsn, [1.H. bepeskun, A.A.

VYmaxkosa u ap. — M. : [lpoda;

13.

Xumus 8 knacc. Xumus 8 knace: yuebnuk / O. C. ['aGpuensia. — 8- uza. npepad. — M. : [Ipocda, —2019 1. 287 c. [1] c. : un. - (Poccuiickuit yueOHUK).

ISBN 978-5-358-21272-5

14.

Xumusg B Tabmunax 8 — 11 kmaccesl. CnpaBounoe nocodue. ABTop — coctaButenb A. E. Haconosa 10 — e uznanue, crepeoruntoe. Ipocda, Mocksa
2007 r.

9 KJIACC

1.

4.
5

B nomomp mkonapaOMY yuntento. M. 0. I'opkoBenko «Iloypounsie pa3paboTku o xumun k yaeonukam: O. C. I'abpuensna; H. M. Conuna, M. I1.
Canuna; I'. E. Pynsurtuca, ®@. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005 r.

B nomomp abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus». [Tocobue as MIKOIBHUKOB CTAPIIMX KJIACCOB U MocTynatoumx B BY 35l
Hpoda, Mocksa 2005 r.

B nomous adburypuenty. P. A. Jlugun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». J{71s KOJBHUKOB CTapIIMX KJIACCOB U moctynatoiux B BY3sl.
Teopernueckue ocHoBbl. Bonpocsl. 3agaun. Tectol. [Toa pegakiueii npodeccopa P. A. JIuauna 3 — e uznanue, ucnpasineHHoe. Jpoda, Mocksa 2004
T.

INabpuensn O.C. Ilporpamma kypca xumuu i 8-11 kitaccoB 001eo0pa3zoBaTenbHbIX yupexaeHuit. — M.: JIpoda;

Xumus 9 knace: yue6nuk / O. C. 'abpuensH. — 7-e uza. npepad. — M. : Ipoda — 2019 r. 319, [1] c. un. (Poccuiickuii yaeOHUK)

ISBN 978-5-358-21507-8

6.

7.
8.
9

10.

INabpuensu O.C. U3yuaem xumuto B 9 ki1.: nuaaktuyeckue Mmarepuaist / O.C. 'abpuensn, T.B. CmuproBa. — M.: bruk mtoc

I"a6puensn O.C., Bucko6oitaukosa H.II., SlurykoBa A.B. HactonbHas kuura yuurens. Xumus. 9 ki.: Metogauueckoe nocodue. — M.: lpoda;
I'a6puensu O.C., PynoB H.H., TonkynoB B.1. Xumuueckuii skcriepuMeHT B mikode. 9 kinacc. — M.: JIpoda

MunncrepcTBo 00pazoBanust Poccuiickoit @enepannu. [Tporpammel asist 00meoOpazoBaTeIbHBIX YUpexkaeHuid. Xumus 8 — 11 kiaccel. -3-e u3ganue,
crepeotuniHoe - Mocksa; JIpoda, 2002 r. (cTp. 26 — 37).

Pa6ouas nporpamma. Xumus k YMK O. C. I'aGpuensna Jlabupunt. py. U3garenscto "Bako" 2016 r.



11. ®enepanbHOT0 KOMIIOHEHTA FOCYJAPCTBEHHOTO CTaHaapTa od1iero oopasosanus o xumun (Yacts 1. OcHOBHOE 00111€€ 00pa30BaHue) ISt OCHOBHOM
00111€00pa30BaTENILHON MIKOJIBI B COOTBETCTBHUHU C CYIIECTBYIOUICH KOHIETIINEH XMMHYECKOTO 00pa30BaHHUs.

12. Xumust: 9 kiacc: KOHTPOJIbHBIE U TpoBepodHbIe padoThl K yueOHuky O.C. ['abpuensna «Xumus. 9 kinaccey / O.C. I'abpuensn, I1.H. bepeskun, A.A.

Ymaxkosa u ap. — M. : [Ipoda;

13. Xumus 9 xnacc: yueonuk / O. C. I'abpuensn. — 7-e uzn. npepad. — M. : Ipoda — 2019 1. 319, [1] c. un. (Poccutickuii yaeonnk) ISBN 978-5-358-

21507-8

14. Xumus B Tabimmmax 8 — 11 kmaccel. CripaBounoe mocooue. ABrop — cocraButenb A. E. Haconosa 10 — e uznanue, crepeoruntoe. J[poda, Mocksa
2007 r.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT 111 yunuTeass XUMUA U OUOJIOTHN)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa_v_nedelju/1-1-0-23 7) https://resh.edu.ru/subject/29/8/
8) https://interneturok.ru (8 xmacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT 0 xumun

10) https://skysmart.ru/articles/chemistry

11) Topran Beepoccuiickoit onummnuaapl IKOIbHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBaTenbHbIi mopTai. http:/ www.gov.ed.ru

13) denepanbHblil poccuiickuil 001e00pazoBatenbHbIil moptai. http:/ www.school.edu.ru
14) ®enepanbubiii mopran «Poccuiickoe odpazoanuey. http://www.edu.ru

15) IMopran komnaunu «Kupun u Medoauii». http://www.km.ru

16) O6pa3zoBarenbHbIil mopTan «Yueday. http://www.uroki.ru

17) XKypnan «Kypbep obpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk oOpa3oBanus». http://www.vestnik.edu.ru

19) Usznarenbckuii nom «IIpodxuuray. http://www.profkniga.ru

20) Uznatenbckuit oM «1 cenTsiopsi». http://www.1september.ru



21) dectuBanp  memaroruveckuii  uued  «OTKpBITBI  ypok»  (M3HarenbCkuii oM «l  CEHTAOps»).

https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Untepuer mopran IIpolllkomy.pyhttp:// www.proshkolu.ru/ 25) http://www.mon.gov.ru MUHHCTEPCTBO
00pa3oBaHMs U HAYKH.

26) Caiitr CIAM I'MA: PEIITY BIIP, OI'3, EI'D, I'BD u LT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT mjst yauTens XUMAU U OMOJIOTHH )

6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa_v_nedelju/1-1-0-23  7)
https://interneturok.ru (9 kiacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IMopran Beepoccuiickoit omuMnuabl MKOIbHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBaTenbHbli moptat. http:// www.gov.ed.ru

13) ®denepanbHbIil poccHiickuii 001e00pa3oBaTenbHbIi moptai. http://www.school.edu.ru

14) denepanbubiii mopran «Poccuiickoe odpasoBanuey. http://www.edu.ru

15) Topran komnanuu «Kupumut u Medoauii». http://www.km.ru

16) O6pa3zoBarenbHbIil mopTan «Yueday. http://www.uroki.ru

17) Kypuan «Kypwep oOpazoBanusi». http://www.courier.com.ru

18) Kypuan «BectHuk oOpazoBanusi». http://www.vestnik.edu.ru

19) Usznarensckuii qom «IIpodxuuray. http://www.profkniga.ru

20) Uznarenbckuit oM «1 centsiops». http://www.1september.ru

http://festival. Iseptember.ru ~ 22)

https://resh.edu.ru/subject/29/9/

21) ®dectuBanp negaroruyeckuil unaei « OTKPBITHIA YPOK» (M3MaTeIbCKuil oM «1 ceHTs0ps»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unutepuer moptan [Ipolllkomy.pyhttp://www.proshkolu.ru/ 24) http://www.mon.gov.ru MEHHCTEPCTBO 00pPa30BaHUs M HAYKH.

25) Caiit CAAM I'MA: PEILY BIIP, OI'3, EI'D, I'BD u LT. https://sdamgia.ru

8)



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHMUE

1) Texauyeckue cpeacTBa OOydeHHUS:

1.TeneBusop (c IuaroHayiblo 3KpaHa HE MEHEE 72CM)
2. IlepcoHanbHBII KOMIBIOTEP

3. Kononku

4. TlpuHTep Na3epHbIi

2) IleuaTHast IPOAYKLUS:

. IlpaBuna TexHuku 6€301acHOCTH (CTEHT HKCIO3ULIMOHHBIH)

. [lepuoaunueckas cuctema xumudeckux nemeHToB .M. MenneneeBa (CTeHA SKCIIO3ULIMOHHBIN)

. PacTBOpuMOCTb coueld, KHUCIOT U OCHOBaHU B BOJIE (CTEH1 SKCIIO3ULIMOHHbIN )

. IlpaBuna noBeneHns oOyyaromuxcst B KaAOMHETe XUMHUH (CTEH]] SKCITO3UIIMOHHBII)

. [IpaBuiia noBeeHus: 0Oy4JaroMXcsl B KAOMHETEe XUMUU (MHCTPYKTAXKU JJI IPAKTUUYECKUX padOT U 1abOpaTOPHBIX OIBITOB),
. leMOHCTpaniMOHHbBIE TAOJIUIIBI IO XUMUU

. JleMOHCTpallnOHHBIE TUIAKATHI 10 HEOPTAaHUYECKON XUMUU

00 NO Ol WDN -

. Kommuekr MOpTPETOB XUMHUKOB

3) CnenmanusupoBaHHas yueOHas MeOenb:

Jlocka ayAuTOpHasi ¢ MAarHUTHOM IMOBEPXHOCTBIO U C MPUCIIOCOOICHUSAMH ISl KpeTieHus TaOiull, KapT
CroJst IeMOHCTpAallMOHHBIN (M3 ABYX CEKIIHil)

Crout muchbMEHHBIN 1J1 yuuTens (B KJIAaCCHOW KOMHATe U B Ja0OpaHTCKOM)

Crouibl IByXMECTHBIE YUEHUUECKNE B KOMIUIEKTE CO CTYJIbSIMHU

Cryn ans yuutens

[Ixads1 cekMoOHHBIE 111 000PYI0BaHUS B TAOOPAHTCKOM

[kad BeITSKHON

O N AW

CTeHKa MIKOIbHAS



9. PakoBuHa-MoliKa

10. Tym6ouka

11. CreHp KJIaCCHBIN YTOJIOK

12. Ceti nnst XxpaHeHUs] pEaKTHBOB

OBOPYJAOBAHME JIUIsA TPOBEJAEHUSA ITPAKTUYECKUX PABOT

VY4eOHO-TIpakTHUeCKOe U y4eOHO-I1a00paTopHOEe 000pyA0BaHUE

1) IIpubopsl, HAOOPHI MOCY/IBI U Ta00PATOPHBIX MPUHAJICKHOCTEH ISl XUMUYECKOTro dKcrepumenTa Oo61ero
Ha3HAYECHUS:

1. HarpeBaTtenbHble IpUOOPHI (CIIUPTOBKA)

2. Jlocka JUIst CYIIKH TTOCY/TbI

2) JleMOHCTpaliOHHbBIC

1. HaGop mocy/pl U PUHAIICKHOCTEH I AEMOHCTPAMOHHBIX OMBITOB IO XHMHH

2. Habop mocy/ipl ¥ IPUHAUICKHOCTEH JJIs1 BBITOJHEHUS IPAKTUYECKUX pabOT MO0 XUMHUHU
3. llITatuB A1 1EMOHCTPAIMOHHBIX Mpooupok [1X-21

3) Cneunanu3upoBaHHbIE TPUOOPHI U arnaparbl
1. Annapar (npu0op) Juist OoJTy4eHUs ra30B
2. ITpubop 11 coOMpaHust ¥ XpaHEHUs Ta30B

4) KomImieKkTsl 715t TaOOpaTOPHBIX OMBITOB U MPAKTHUECKUX 3aHATHH 10 XUMHU
HaGop nocy/iel 1 npuHaIeKHOCTEH U1 yYEHUYECKOTO HKCIIEpUMEHTA
HaGop 6anok 11t XpaneHust TBepIbIX peakThBoB (30 — 50 mur)

Habop cxisiHOK ((h1akoHOB) /711 XpaHEHUS! paCTBOPOB PEaKTUBOB

Ha6op mpobupox (I1X-14, [1X-16)

Harpesarenu npu6ops! (ciuptoBku (50 muir)

[Tpubop st momydeHus razon

[lItaTtuB naboparopublil xumuueckuit LLIJIX

HaGop nocyisl 17151 1€MOHCTPALIMOHHBIX U Ja00PAaTOPHBIX OIBITOB

© oo N O~ LDNE

KoMruiekT BOpoHOK KOHYCOOOpa3HbIX



10. KommieKT BOPOHOK HMIMHIPUIECKUX

11. BopoHka enurtenbHas MIMHAPUYECKas

12. Boponka kanenabHas

13. KoMIeKT K010 KOHHYECKUX

14. KommiekT Koa0 KpyriioJOHHBIX

15. KoMmIuiekT K010 II0OCKOIOHHBIX

16. KoMImekT MEH3ypoK

17. KoMIJIeKT XUMUYECKUX CTaKaHOB

Hcnonb3yroT A mpoBeaeHUS Pa3IunYHbIX XUMHUUYECKHUX OTIEepallHii.

18. KoMIIIeKT HUITUHIPOB:

19. KoMIIIeKT mmaresnei U JIOXKEK JIJIsl BEIIeCTB:

20. KoMmiekT MeTayuIMYecKUX U3JENUiA s JEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OIMBITOB: 3a)KUM BHHTOBOM, 3a)KHM NPYKUHHBIN, 32KUM
MPOOUPOYHBIH, JTOKKA JUISI CKUTAHUS BEIICCTB

21. HabGop CTEeKISTHHBIX TPYOOK

22. Habop u3nenuit u3 papdopa u dasuca: crynka ¢ nectukom Nel, No3, Turens HU3KUH, Yallia BeIIAPUTENbHAS, TPEYTONbHUK 17151 TUTIIL Ne6. 5) Moaenu

KonctpykTop 1u1st cocTaBieHus: MOJIEKYJT

6) HarypanbHble 00BEKTHI KOJUIEKIIUN

AJTFOMUHHI

Bonokna

KaMmeHHBIH yroJib U IPOIYKTHI €ro nepepadboTKu
Kayuyx

Merasuisl ¥ CIuIaBsbl

MuHepasbl ¥ TOpHbIE TTOPOIbI

HedTs 1 BaxkHeliMe NpoIyKThl ee IepepadoTKu

O N Ok LD

ILmacTMaccel

. Tommuso

10. YyryH u cranb

11. Ikana TBepAOCTH

7) PeakTuBbl



1. Kucnora consHas

2. Hab6op Ne 3 BC «lllenoun» Kanus ruapokcua
Kanbuus rugpoxcug

Harpus runpokcuyg

OtnenbHO:
I'mapoxcun ammoHus
IM'mapoxcun menu
IM'uapoxcun Gapust

3. Okcuasl MetauioB: Okcu 6apust
Oxcup Kenesa (I1)
Oxcun ATIOMUAHAS

4. Metansl:

AmoMuHUH (TpaHyIibl)

Keneso BoccTaHOBII. (ITOPOIIOK)

[uuk (rpanymsl)

XKenezo MeTaueckoe BOCCTAHOBICHHOE BOJIOPOIOM

5. HaGop Ne 6 C «Oprannueckue BeIecTBa»
I'ekcan

I'moxo3a

['munepun

dopmanuH

MypaBpuHas KUCIOTa

Kucnora ykcycHas

OTaensHO:
Hedts
AHUINH



6. Ha6op Ne 7 C «MuHepanbHbIe y100peHUs»
AMMOHUI cynbdaT

Kaymnii xnopuctslii

Kap6amun (MmoueBrHa)

Harpuesas cenutpa (HaTpuid a30THOKUCIIBIN )
Cynepdocdar rpanyIrpoBaHHBIN
Tpunarpuiidocdar rpaHyMpOBaHHBIN

OTtnenbHO:
dochoputHas Mmyka
Cynepdocdat npoctoit
Kanuiinas cospb

7. Habop Ne 8 C «oHUTBI»
AHHUOHUT
Katnonur

8. Habop 11 C «Conu 11 1eMOHCTPAIMOHHBIX OIBITOB
AMMuak 6e3BOAHbBIN

AMMOHHN YTIIEKUCIIBIN

Kanuit yriekuciuslii

Kaymit yriexkucnsiid kucisiid Kanuit

(bocPOopHOKHUCIBII

Kanpuuit pochopHOKUCIBIIM

Kanpumit pochopHOKHUCIBIN 0THO3aMeIIeHHBII

Harpuit yrinexucisiit

Hatpuii pochoprokuciblit 12-BoaHbIi

9. Ha6op Ne 12 BC «Heopranuueckue BemecTsa i JEMOHCTPAIIMOHHBIX OIBITOB)
Kammit HoaucTerit



Kannii >xene3nuctocuHepoiucTbiil 3-X BOAHBIN
Kanuii xene3ucTocuHepoaAuCThIi

Kanuit ponanucTeiit

Kanuit 6pomucThrit

Harpuii cepHOKucIbIi

Harpuit yrinekucblii

Hatpuii ¢propuctsrit

Cepa mouoTas

10) Ha6op Ne 13 BC «["anoreHupn»
Jlntuii XJ10pUCTHIN

AMMOHMI XJIOPUCTHIN

Bapuit xsopucteiit

Kenezo xyopHoe 6-BoiHOE
Kaymii xnopuctslii

Kanbuumii XxopucThiit

Marnuii XJIOpUCTBIN

Menpb n1ByXjopucTas 2-BojiHas
Harpuit xsopuctslii

nHK XJIOpUCTBIN

OtnenbHO:
Xnopun 6apust
XJ10pua aTtOMUHUSA

11. Ha6op Ne 14 BC «Cynbdatsl. Cynbdutsl. Cynbduasn
ATIOMUHUHN CEPHOKHUCIIBIN

AMMOHHI CEpHOKHCIIBII

Keneza cepHokucioe 7-Mu BOAHOE

Kanuit cepHOKUCIIBIN KUCIIBII

Kanuii cepHokucbiii



Kanbuuii cepHOKUCIBIN 2-BOAHBIM
Kymnopoc xene3nbiit Kymopoc
MEIHBIN

Kymnopoc nuHkoBbIii

Maruuii CepHOKUCIIBINA 7-MU BOJIHBIN
Harpuii cepauctsiii

Harpuii cepHOKUCTBIN O€3BOTHBII

12. HaGop Ne 16 BC
AJIFOMUHUH TPaHYJIMPOBAHHBIN
Kenezo (IIT) okcua

Kenezo kapOOHMIBHOE

Mens (II) oxuch

[{uHK rpaHyIupOBaHHbII

13. Ha6op Ne 17 C «HutpaTsl» AMMOHUH a30THOKHCIIBII
Bapuit a30THOKUCIBIN

Kannii a30THOKHCIIBII

Kanpuuii a30THOKHUCIIBIN

Hatpuit a30THOKHCIIBIN

Cepebpo a30THOKHCIIOE

14. Ha6op Ne 18 C «CoenuHenus xpoma» AMMOHHUSI IBYXPOMOBOKHCJIIBIH.
Kanus 1ByXpoMOBOKHCTBII
Kanust XpoMOBOKHCIIBIN

15. Ha6op Ne 19 BC «CoeanHeHusI MapraHiia»
Maprania 1ByOKUCh

Kanuit MapraHiioBOKHUCIIbIi

16. HabGop Ne 21 BC «Heopranunueckue BeIecTBa



Kanbuus okuck

Mens (I1) ceprokucas

Mens (I1) yrinekucnas oCHOBHas
Harpuit yrnekucibii

Hatpuit yrinexkucislii Kuciabli

OTaensHO:
LluHK a30THOKHUCIBIN
CBHHEI a30THOKUCJIBIN.

17. Ha6op Ne 22 BC «MuaukaTopsl» MeTUI0BBIN OpaHKeBbINA, HHAUKATOP
®denondTanenH, HHIAUKATOP

18. Marepuaisr:

AKTUBHUPOBAaHHBIN yroJib

Baszenun

Kanbmus kap6onar (mpamop, men) [lapadun



