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IHHOACHUTEJIbHASA 3AIINCKA

PaGouass mporpamma mo xumuu i oOydarommxcs 8-9 Ki1accoB cOCTaBieHa Ha OCHOBe TpeOoBaHWI K pe3yabTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTesIbHOM IpOorpaMMbl OCHOBHOTO 0011ero obpa3zoBaHusi, mpeacTaBieHHbIX B dDenepaabHOM rocyJapcTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
OCHOBHOTO 0011ero o6pa3zoBaHusi, ¢ Y4€TOM paclnpeAeNEHHBIX [0 KJaccaM IpOBEpsSEeMbIX TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNIbHON MpOorpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHUSl U AJIEMEHTOB COJIEP)KaHUs, MPEICTAaBICHHBIX B YHHUBEPCAIbHOM KOIU(DUKATOPE 110
XMUMHH, a TaKke Ha ocHoBe lIpuMepHO# mporpaMmbl BOCHUTaHHS OOYYArOMIMXCS MPHU IMOJIYYEHHH OCHOBHOTO 00IIEero o0pa3oBaHUS M C Y4ETOM
Konuenuuu npenoaaBanusi ydeOHOTO npeaMera «XuMHsS» B 00pa3oBaTelIbHbIX opraHuzauusx Poccuiickoii denepanuu, peaan3yromnX OCHOBHBIE
obmreoOpaszoBarenbHbie TporpamMel (yTB. Pemenuem Koimnernn Munnpocseuienust Poccun, mpotokon ot 03.12.2019 N [1K-4BH).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «XUMHMSA»

Bknan yqe6Horo npeameTa «XHUMHUS» B JOCTHXKEHHE LIEIEH OCHOBHOI'O 06mero O6pa30BaHI/I$I O6y0J'IOBJ'IeH BO MHOT'OM 3HaY€HHEM XUMHUYECKOMH HayKH
B IIO3HAHWHW 3aKOHOB IIPUPO/JbI, B PAa3BUTHUH IMIPOU3BOAUTCIILHBIX CUJI 06H_ICCTB8. 1 CO3JIaHUH HOBOM 0a3bl MaTepHaanoﬁ KYJIBbTYPBHI.

XHMHUS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK pacripoCTpaHHuJIa CBOE BIIMSIHUE HA BCE 00JIACTH YEIIOBCYECKOIO CYIIECTBOBAHUs, 3a/lalia HOBOC
BHUJICHUC MUPaA, CTajla HCOTHEMJICMbIM KOMIIOHCHTOM MHpOBOfI KYJIBbTYPBI, HeO6XO,[[I/IMLIM YCJIOBUECM KU3HU O6H.I€CTB3.I 3HAHUC XUMHUH CITYKUT OCHOBOM
HJIA (pOpMHpOBaHHH MHPOBO33pPCHUA YCIIOBCKA, CTO Hpe,[[CTaBJ'ICHI/Iﬁ 0 MaTCpUAIBHOM C€ANHCTBC MHPA, BA)KHYIO POJIb UTPALOT (I)OpMI/IpyeMBIG XUMHUEH



MPEJCTABICHUA O B3aUMOIIPEBPAILICHHUIX YHEPTUU U 00 IBOJIOIUH BELIECTB B MPHUPOJIC; COBPEMEHHAs XMMHUS HAIpaBJeHA Ha pEIIeHHE III00aTbHBIX
po6JieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA — ChIPbEBOI, SHEPIreTHUECKOM, MUILIEBOM M SKOJOTMYECKO 0€301MacHOCTH, ITPOOIIEM 3/1paBOOXPAHEHHS.

B ycnoBusx BO3pacTaloomIero 3HAYCHHWS XMMUU B JKM3HU OOIIECTBA CYIIECTBEHHO IOBBICHIACH POJb XUMHUYECKOro oOpa3zoBaHus. B mmane
COLIMAIA3ALMHU OHO SIBJISIETCS. OJJHUM U3 YCIIOBUH (OPMUPOBAHUS MHTEIICKTA TMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMeHHOMY YEJIOBEKY XUMUYECKHE 3HAaHUS HEO0OXOUMBI ISl MPUOOPETEHHS OOIIEKYIBTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYIUTHCS B
COLIMYME W OTBETCTBEHHO Y4acCTBOBATh B MHOTOOOPA3HOM JKM3HU OOLIECTBA, Il OCO3HAHUS BKHOCTU Pa3yMHOTO OTHOUICHUS K CBOEMY 37I0POBBIO U
3I0POBBIO JIPYTHX, K OKpY)Karollled MPUPOAHON Cpene, IJii IPaMOTHOrO IMOBEACHUS IMPHU HCHOJIb30BAHUHU PA3IMYHBIX MATEPHAIOB U XUMUYECKUX
BEIIECTB B [IOBCETHEBHOM KU3HU.

Xumunyeckoe oOpa3oBaHHE B OCHOBHOM IIKOJE SIBISETCS 0a30BBIM IO OTHOILIEHHUIO K CHCTEME 00lero xummyeckoro oOpasosanus. Iloatomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO pEaJU3yeT MpUCYIIHe OOIIeMYy XMMHMYECKOMY OOpa30BAHMIO KIIIOYEBBIE IHEHHOCTH, KOTOPBIE OTpPAXKAIOT
rocy/lapCTBEHHbIE, OOIIECTBEHHbIE U MHMBUYyaJbHbIE NOTPEOHOCTH. DTUM OIpENEseTCs] CYIHOCTh OOIIel cTpaTeruu 00y4eHHs, BOCIIUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEACTBAMU YU€OHOTO MpeaMeTa «XUMHUSD).

N3yuenne mpenmera: 1) crmocoOCTBYeT peaqu3allid BO3MOXKHOCTEH il caMOpasBUTHUS U (POPMHUPOBAHHS KyJIbTYpPhl JUYHOCTH, €€ oOmed u
(YHKIIMOHATBHOW TpaMOTHOCTH; 2) BHOCHUT BKIaJ B (OPMHpPOBAHHME MBIIUIEHUS U TBOPYECKMX CIIOCOOHOCTEW MOAPOCTKOB, HAaBBIKOB HX
CaMOCTOSITENIbHOM y4eOHO! JesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIEeI0BATENbCKIUX YMEHUHN, HEOOXOIMMBIX KaK B MOBCEAHEBHON KU3HU, TaK U B
npodeccHoHaIbHON /eATeNbHOCTH; 3) 3HAKOMUT CO CHEeUU(UKON HAayyHOTO MBIIUICHHUS, 3aKJIaJbIBAa€T OCHOBBI IIEJIOCTHOTO B3IJIs1a HAa €JUHCTBO
MPUPOJABI M YEJIOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TalloM B ()OPMUPOBAHHWU €CTECTBEHHO-HAyYHON T'PaMOTHOCTU IMOJPOCTKOB; 4) CIOCOOCTBYET
(OpPMHUPOBAHUIO LIEHHOCTHOTO OTHOLICHMSI K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJIOTMYECKOE
00pazoBaHME MIKOJLHUKOB.

Ha3BanHble HampaBieHHss B OOyd4e€HUM XMMHU OOECHEYMBAIOTCS CHELU(PUKON COAEp)KaHUS IpeaMeTa, KOTOPBIA SBJIAETCS MeAaroruyecku
aJlanTUPOBAHHBIM OTpa)keHHEM 0a30BOI HayKM XMMMHU Ha ONPEAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xumun 0CHOBHO# ITKOJIBI OPUEHTHUPOBAH HA OCBOEHUE 00YJAIONTUMHUCS OCHOB HEOPTAaHMYECKOW XMMHUHU U HEKOTOPBIX MOHATUN U CBEACHHH 00
OTJEJIbHBIX 00BEKTaX OPraHN4YeCKON XUMHUU.

CrpykTypa cojaepkaHus Ipeamera cOpMHpPOBaHA HA OCHOBE CUCTEMHOrO IMOJAXOAa K ero usydeHuro. CojepkaHue CKIIAIBIBACTCS U3 CHUCTEMBI
MOHATUHN O XUMHUYECKOM 3JIEMEHTE U BELIIECTBE U CUCTEMBI MOHATUN O XUMHUUECKOH peakiy. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110 IPUHIUITY
IIOCJIEOBATEIBLHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN PA3HOIO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO Y4EHHsI KAK OCHOBBI BCETO
ecTecTBO3HaHus, ypoBHs [lepnoauueckoro 3akona JI. . MenneneeBa kak OCHOBHOTO 3aKOHA XMMHUH, YYEHHsI O CTPOCHHUU aTOMa U XUMHUYECKO U CBSI3H,
IPEJCTAaBICHUNA 00 3JIEKTPOJUTUYECKON IMCCOLMALMU BELIECTB B pacTBopax. TeopeTHyeckre 3HaHUS pacCMaTPHUBAIOTCS HA OCHOBE AMIIMPUYECKU
MIOJIy4EHHBIX M OCMBICICHHBIX (DAaKTOB, pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYromy, BBINOJHSS (DYHKIMM OOBSICHEHUS U
IIPOrHO3UPOBAHUS CBOMCTB, CTPOCHMS U BOZMOKHOCTEHN NPAKTUYECKOTO IPUMEHEHMSI U TIOJyUEHHUS N3y4aeMbIX BEILIECTB.

Taxast opranu3zanus cojiepkaHust Kypca criocoOCTBYeT IPeACTAaBICHUIO XUMUUECKOM COCTaBIISIONICH HAyYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM
npupoasl. Tem cambiM oOecrieuuBaeTcs BO3MOXKHOCTb (POPMUPOBaHUS Yy 00y4aromKXcs IEHHOCTHOTO OTHOIIEHUS K HaydHOMY 3HAHHIO U METOJlaM
[I0O3HAHUS B HayKe. Ba)KHO Takke 3aMETUTh, YTO OCBOEHHUE COJEPKAHUSA Kypca IPOUCXOIUT C MPHUBJICUYEHUEM 3HAHUUN U3 PAHEE U3YUYEHHBIX KYpCOB:
«Okpyxaromuii Mup», «buonorus. 5—7 knaccb» u «Pu3nkKa. 7 Kmacey.

HEJN U3YYEHUS YYEBHOTI'O INTIPEJMETA «XUMMUS»



K mnHampaBieHHIO NEpBOCTENIEHHONW 3HAYMMOCTH TPH pealu3aluu o0pa3oBaTelbHbIX (QyHKIMI mpeaMera «XUMHUS» TPAJAUIUOHHO OTHOCST
(opMupoBaHHE 3HAHUI OCHOB XUMHUYECKOI HayKH KaK 0OJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON JIETETLHOCTH YEJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a1a4a IpeaMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA — BaXHEWIINX (pakTOB, MOHATHH,
3aKOHOB M TEOPETHUYECKHX MOJI0KEHUH, JOCTYITHBIX 0000IIEHNIT MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAYKH, 3HAHUH O HayYHBIX METOAX U3 yICHHS
BEIIECTB M XMMHYECKHX pEaKIuil, a Takke B (OPMHPOBAHUM WM Pa3BUTHH YMEHHH M CIIOCOOOB EATENBHOCTH, CBSI3aHHBIX C IUIAHWPOBAHHEM,
HaOJIOIEHUEM U TTPOBEACHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOTIOIEHIEM MTPpaBUil 0€3011acHOTO OOpaIIeHNs C BEIECTBAMH B MIOBCETHEBHOMN JKHU3HU.

Hapsiny ¢ 1M 1ienu u3ydeHus npeaMeTa B IporpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C YIETOM HOBBIX IIPHOPUTETOB B CHCTEME OCHOBHOTO O0IIIEro
oOpazoBanus. CeromHss B 00pa3oBaHMM 0CO00 3HAUYMMOW MPHU3HAETCS HANPABICHHOCTh OOy4YeHHsS Ha pa3BUTHE W CaMOPa3BUTHE JMYHOCTH,
(dhopmupoBaHue €€ MHTEIUICKTa U 001Iel KynbTyphl. OOy4eHHEe YMEHUIO YYUTHCS U MTPOJIOJIKATH CBOE 00pa30BaHKME CAMOCTOSITEIHHO CTAHOBUTCS OJTHOM
13 BaKHEHIINX QYHKIMHA y4eOHBIX MPEIMETOB.

B cBsI31 ¢ 3TUM NIpH M3YydEHHUH MTPEIMETa B OCHOBHOH IIKOJIE JOMHHUPYIOIIEE 3HAUCHHE MTPHOOPENTN TaKHe IeIH, KaK:

(hopMUpOBaHHE UHTEIIIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOI K CaMOOOpPa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSTEILHOMY ITPHHSATHIO PEIICHUH,

CIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOUIMMCS YCIIOBUSM KU3HU;

HaIpPaBJICHHOCTh O0YYEeHHUS HA CHCTEMaTHIECKOE MPUOOIICHNE YIaIIHXCs K CAMOCTOSITEIbHON TIO3HABATEIbHON JAEATEIIbHOCTH, HAYYHBIM METOIaM

MO3HAHUS, POPMHUPYIOIIMM MOTHBAITUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUHU;

obecrieueHne yCIOBHM, CITIOCOOCTBYIOMNUX MPHOOPETEHUIO 00YJIAIONUMHUCS OTIBITa Pa3HOOOPA3HOM AEATETLHOCTH, TIO3HAHUS U CAMOTIO3HAHUS,

KITIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITNH ), IMEIONINX YHUBEPCATbHOE 3HAUCHHE TSI PA3JIMYHBIX BHJIOB JIESITEIHLHOCTH,

(dbopMupoBaHHE YMEHUN OOBACHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIET0 MUpa HA OCHOBAHUM 3HAHUMN U OIBITA, MOJYYECHHBIX MPU U3YUYEHUN

XUMHH;

(dbopMHpoBaHHE Y 00YJAIOIIUXCS TYMAaHUCTUYECKUX OTHOLLIEHUH, MOHUMAaHUsI LIEHHOCTH XUMUYECKUX 3HAHUN JUIS BBIPAOOTKH 3KOJOTHUYECKH

11e1ecoo0pa3zHoro MoBeACHUS B ObITY U TPYJOBOM AEITEILHOCTH B LIEISIX COXPAHEHHUS CBOETO 37I0POBbs U OKPY)KAtOIIel MPUPOIHOMN CPEbl;

pa3BUTHE MOTHBALIMU K 00YYEHHI0, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHUS 00I€YeNIOBEYECKUX [ICHHOCTEH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MpO(dUJIs U HAIIPABJICHHOCTH JATbHEHUIIET0 00ydeHHUs.

MECTO YYEBHOI'O IPEJIMETA «XUMMHSI» B YYEBHOM IIJIAHE

B cucreme O6I_HCFO O6p&30BaHI/I${ «XUMU IIpU3HAHA 00s13aTeNbHBIM y‘IC6HBIM MpEaAMETOM, KOTOpBIfI BXOIUT B COCTaB HpCHMCTHOﬁ obnactu
«ECTCCTBGHHO-H&Y‘IHHG npeaAMCEThD).
VueOHBIM IUTAaHOM Ha eé HU3Y4YCHHUEC OTBCACHO 136 y‘le6HBIX 4acoB — I10 2 4. B HCIOCIIIO B 8 1 9 Kmaccax COOTBETCTBEHHO.

COJEPKAHHUE YYEBHOT O ITPEJIMETA

8 KVIACC

HepBOHaqaﬂmee XUMHNYECCKHUEC NTOHATUA

Hpez[MeT XUMUM. PoJIb XMMUM B JKU3HHU 4ejloBeka. Tena u BemecTtBa. du3ndeckue CBOMCTBA BEIIECTB. ArperaTHoe coctosiHuE BemiecTs. [lonsaTue o
MeTOJaX IIO3HAHMSI B XUMHUU. XUMHS B CUCTEME HayK. YucTele BelecTBa U CMECH. CnocoObl pasaciICHUA cMeceit.

ATOMEI 1 MOJICKYJIBI. Xummnueckue d71eMeHThl. CHMBOJIBI XUMHUYECKUX JIEMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA. ATOMHO-MOJICKyJI}IpHOC Y4dCHHC.



Xumuueckasi (opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHUX 3JE€MEHTOB. 3aKOH TOCTOSHCTBA COCTaBa BemlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTtHocuTenbHast MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH.

@u3nYeCKUe M XUMUYECKHE SIBICHUSA. XUMUYECKas peakuus U €€ NpPHU3HAKU. 3aKOH COXPAHEHHUs MacChl BEIIECTB. XUMHYECKHE YpPaBHEHUS.
Krnaccudukarus XuMHYECKUX peakinii (COSTUHEHHMSI, Pa3JIOKEHUS, 3aMEIICHHUs, 0OMEHa).

XUMHUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, C MpaBMUIaMi pabOThI B JTA0OPATOPUU U MpuéMamMu oOpalieHus ¢ 1a00paTOpHBIM
00OpyZIOBaHNEM; M3YYEHHE U ONHCaHHE (PU3NIECKUX CBOMCTB 0Opa3lOB HEOPraHWYECKHX BEIIECTB; HaOMIOAeHUE (PHU3MUECKUX (TIJIaBIEHUE BOCKA,
TasiHUE JIbJla, paCTHUpAaHUE caxapa B CTYIKE, KUIIEHUWE M KOHJEHCALMsl BOJAbI) U XMUMHUUYECKUX (TOPEHHME CBEYM, IPOKAJIMBAHUE MEIHOM IMPOBOJIOKH,
B3aMMO/ICHCTBHE MeJa C KUCIOTOW) SIBJICHWH, HAONIOJICHHE W OINHCAaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX pPeakuui (pas3iiockeHue caxapa,
B3aUMO/IEHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pa3noxenue ruapokcuaa meau(ll) nmpu nHarpeBanuu, B3auMoA€CTBHE JKeJie3a C paCTBOPOM COJIU
meau(Il)); nzyuenue crioco0oB pazzienenus cMecei (¢ MoOMOLIbI0 MarHuTa, pUIbTpOBaHUE, BEIIAPUBAaHUE, TUCTHILISALMS, XpoMaTorpadus), mpoBeieHNe
OUYMCTKH NOBApEHHOU coJin; HAOMIOJEHNWE M ONMCaHHWE PE3yJIbTAaTOB MPOBEIEHUS OIbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAaccChl; CO3/aHUe
MOJIENIe MOJIEKYIT (IIIapOCTEeP KHEBBIX).

Baxkueiilmue npeacTaBuTe Il HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue kuciopoda B MpHUpoje, QU3MYEcKHe U
XUMHUecKre cBoicTBa (peakuuu ropenust). Oxcuapl. [Ipumenenune kuciaopoaa. CriocoObl MoJTydeHus: KUCIOPOAa B JIA0OPAaTOPUHU M MPOMBIIUIEHHOC TH.
KpyrosopoT kucnopoaa B npupojae. O30H — ayioTporHas MoaupuKaius KUCI0poaa.

TennoBoil 3ppexT XMMHUUEeCKOl peakliiy, TEPMOXUMHUUECKHUE YPaBHEHHUS, K30~ U SHAO0TEpMUYECKHE peakliuy. TOIUINBO: YTojb U MeTaH. 3arpsis3HeHue
BO3/IyXa, YCHJIEHHE TapHUKOBOro 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOSL.

Bonopoa — snemeHT u mpoctoe BemectBo. HaxoxxneHnue Bomoposaa B mpupone, pU3MUECKHE U XUMHUYECKUE CBOMCTBA, NIPUMEHEHHE, CIOCOOBI
nosrydeHus. Kuciaotel u conn.

KomnuecTBo BemecTBa. Mok, MosnsipHas Macca. 3akoH ABoraapo. MossipHblid 00bEM ra3oB. PacuéTel Mo XMMHUYECKUM YpaBHEHHSIM.

®dusznyecknue cBoMcTBa BOAbL. Bonma kak pactBopurtenb. PacTBopbl. HacklllleHHbIE M HEHACBIIMICHHBIE PAcTBOPhL. PacTBOPUMOCTH BEIIECTB B
BoJc.MaccoBas 10 BelecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBa BOAbl. OCHOBaHuUsA. PoJib pacTBOPOB B IIPUPOJE U B JKU3HM YeoBeKka. Kpyrosopor
BOJbI B IPUPOJIE. 3arpsA3HEHUE MPUPOAHBIX BoA. OXpaHa M OYUCTKA IMPUPOJHBIX BOL.

Knaccugukanus Heoprannyeckux coenuHeHuil. Oxcuapl. Knaccugukanus okcumoB: cosieoOpasyronye (OCHOBHBIE, KMCIOTHbIE, aM(OTEpHbIE) U
HecoJsieoOpa3yrouie. HoMenkinatypa okcuioB (MexayHapoiHas U TpuBHaibHast). Pusndeckue 1 XuMuueckue cBoiicTBa okcuoB. Ilomyuyenne okcumos.

OcHoBanus. Kiaccudukanuus ocHOBaHUi: 11E104YM U HEpacTBOpUMBbIE OCHOBaHMs. HomeHk/IaTypa OCHOBaHMI (MeXIyHapoaHas W TpUBUAJIbHAS).
dusnyecKkue U XMMUYECKHE CBOMCTBA OCHOBaHMM. [loiydeHre ocHOBaHMiA.

Kucnotsl. Knaccuduxanuus xkucnor. Homenknarypa KUCIOT (MeXAyHapoHas U TpuBHaibHasA). PU3nUecKkue U XUMUYECKUE CBOMCTBA KUCIOT. Psj
aktuBHocth MetasuioB H. H. bekeroBa. [lonyyenue kucior.

Conn. Homenkiatypa coseil (MexxayHapoiHas U TpuBHaibHasA). PU3nueckue U XMMHUUYeckue cBoiicTa cosell. [losyuenue comeil.

I'enernueckas CBA3b MEXAY KIaCCaMU HEOPTraHUYECKUX COEANHEHUN.

XUMHUUECKUH SKCIEPUMEHT: KaYeCTBEHHOE OIpeeNIEeHHE COJIepKaHMsl KUCIOpOoia B BO3yX€; MOJydyeHHe, cCOOMpaHue, paclio3HaBaHUe U U3ydeHHe
CBOMCTB KHCIOpOJa; HaOIIoleHHE B3aMMOJICHCTBHS BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HHUKHOBEHHUS M TpEKpalleHHus ropeHus (moxkapa);
O3HAaKOMJIEHHE ¢ 00pa3llaMu OKCHJOB M ONMCAaHUE MX CBOMCTB; MOJydeHUE, COOMpaHHe, paclio3HaBaHWE W U3ydeHHE CBOICTB BOJOpOJa (rOpeHue);
B3auMoIeicTBHE BoJopoaa ¢ okeuaoM Meau(1l) (Bo3MoKHO HCTIONB30BaHKUE BUIEOMAaTEpPUAIOB); HaOMI01eHHe 00pa31ioB BEUIECTB KOJIMUECTBOM | MOJIb;



uccae0BaHue 0COOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMUHON PACTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMNMpPEACIEHHOW MacCOBOM A0Jei
PacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBUE BOJIbI C METAJUIAMU (HATPUEM M KaJblUeM) (BOZMOXKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB); OIIPEIEICHHE
pPacTBOPOB KHUCIIOT W IIENOYEH C MOMOIIBIO MHIAWKATOPOB; MCCIIEJOBAHUE OOpa3[0B HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOACHUE
M3MEHEHHUs OKPACKU MHAMKATOPOB B PACTBOPAX KUCIIOT U ILIEI0Y€EH; n3ydyeHne B3aumoieiicteus okcuaa Meau(1l) ¢ pactBopom cepHOit KUCIOTBI, KUCIOT
C METAJUIaMH, PEAKUUN HEUTpAIU3alUK; I10Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO METalIa IPYrUM U3 PacTBOpPA COJIM; PELIECHUE
JKCIIEPUMEHTAIIBHBIX 33a4 110 TeMe «BaxHenme Kaccsl HEOPraHUYECKUX COCTUHEHUIN.

Hepuonnuecknii 3axkon n Ilepuoguyeckasi cucrema xummudyeckux 3j1emeHToB /I. U. MengeneeBa. CTpoenne aToM0B. XMMHYECKasi CBSA3b.
OKHCIMTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBrie mONBITKM KiIacCU(UKALUNA XUMUYECKUX 3JIEMEHTOB. [IoHATHE O rpynmnax CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U LIEJIOYHO3EMETbHbIE METAIIIbI,
raJIOr€Hbl, UHEPTHBIE Ia3bl). DIEMEHTHI, KOTOpble 00pa3ytoT aM(pOTepHbIE OKCUIbI U THIPOKCUIBI.

[lepuoanueckuii 3akoH. Ilepnoanueckas cucrema xumuuyeckux snemeHtoB Jl. Y. MenneneeBa. KopoTkoneproaHas U ATUHHONEPUOHAS (HOPMBI
[Iepnoanueckoit cucremsl xumudeckux emeHToB . Y. Menneneesa. Ilepronast u rpynnel. GU3NMYEeCKU CMBICI MOPSIKOBOTO HOMEpa, HOMEPOB
IIEPUOJA U TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aToMHBIX sajep. M3oTomnbl. Dnexkrponsl. CTpoeHne 3JIeKTPOHHBIX 000J04eK aTOMOB MePBhIX 20 XUMUYECKUX AJIEMEHTOB
[Tepnoanueckoit cucrems! /l. 1. MenneneeBa. XapakTepuCTHKa XMMHYECKOTO 3JI€MEHTA MO €ro moJsioxeHuto B Ilepmommueckoit cucreme /[l U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMS paJryca aTOMOB XMMHYECKUX HIEMEHTOB, METAJUIMYECKMX M HEMETAUIMYECKUX CBOMCTB IO TPYIIAM U MEPUOIAM.
3nauenue [lepuoanueckoro 3akoHa u [leproinueckoit CHCTEMbI XUMHUUYECKUX AJIEMEHTOB JIJIS1 pa3BUTHS HAYKH U NpakTUku. [{. V1. MeHieneeB — yu€Hblii
U TPaXIaHUH.

Xumnueckas cBs3b. KoBaseHTHas (MOJsipHAs U HEMOJISIpHAsl) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3J1EMEHTOB. VIOHHas CBS3b.

Crenensp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuU. [Iponeccs OKUCIIeHNs 1 BOCCTaHOBJIECHHA. OKHUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUECKUI 3KCIIEPUMEHT: U3ydyeHHe 00pa3loB BELIECTB METAJUIOB M HEMETAJUIOB; B3aUMOAEHCTBHE IMIPOKCHAA [IMHKA C paCTBOPAMU KUCIIOT U
1IeJ04eil; MpOBEIEHUE OIbITOB, WJUIIOCTPUPYIOIIUX IPUMEPbl OKUCINUTEIBHO-BOCCTAHOBUTEIBHBIX peaklUil (ropeHue, peakluH pas3loKeHHs,
COCTMHECHUS ).

Me:knpeaMeTHbIe CBSI3H

Peanunzanus MexXnpeaMeTHBIX CBA3EH IPU M3YYEHUHM XMMMHU B 8 Kilacce OCYIIECTBIISIETCS Yepe3 UCIO0JIb30BaHUE KaK OOIIMX €CTeCTBEHHO-Hay4HBIX
MOHATHUM, TaK Y TIOHATUH, SBJISFOIIUXCSI CACTEMHBIMU JUISl OTACIBHBIX IIPEJMETOB €CTECTBEHHO-HAYYHOTI'O 1IMKIIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHS: HayYHbIH (akT, THIOTE3a, TEOPUs, 3aKOH, aHAJIU3, CUHTE3, KIacCU(pUKaLMs, IePUOJUUYHOCTh, HAOIIOICHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE.

®dusznka: MaTepusl, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIMJI, U30TOIIbI, PaIMOAaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUN 3aps], BEUIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, pU3MUECKHe BETMUUHBI, €IUHHLIBI H3MEPEHUs1, KOCMOC, TUIaHeThl, 3BE3/1b1, CoJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocgepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, T0JIE3HBIE UCKOTIaeMbl€, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO B XUMHYeCKas peaKkuus



[Tepuoaunueckuit 3axon. Ileproauyeckas cucrema xumuueckux 3aemeHToB . M. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kajus, KaIbIUs M WX COCAUHEHUNH B COOTBETCTBUM C TOJIO)KEHHEM 3JIEMEHTOB B
[Teproanueckoi cucTeMe U CTPOEHUEM HX aTOMOB.

Crtpoenue BeliecTBa: BHJbI XMMHUYECKOW CBSI3U. THIBI KPUCTAIUIMYECKUX PEIMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMAa KPUCTALTUYECKOM
PEMIETKY U BU/Ia XUMUYECKON CBS3H.

Knaccudukaius 1 HOMEHKIIATypa HEOPraHUYEeCKUX BEIIeCTB (MEXIYHAPOAHAS U TPUBHAIbHAS). XUMUYICCKIE CBOWCTBA BEIIECTB, OTHOCSIIHUXCS K
Pa3IMYHBIM KJlacCaM HEOPTaHWYECKUX COCIUHECHHM, T€HETUYECKasl CBSI3b HEOPTAaHUUECKHUX BEILECTB.

Krnaccudukarus XaMAYeCKUX PEAKITH 10 pa3IMIHBIM MMPU3HAKaM (TI0 YHCITY H COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TETUIOBOMY 3 (deKTy,
10 M3MEHEHUIO CTETNEHEH OKMUCIEHUS XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO KaTalau3aropa). JK30- U DHIOTEPMHUUYECKUE PEaKIINH,
TEPMOXHUMHUYECKUE YPABHECHHUSI.

[Tonatue o ckopocTu XuUMUYecKOW peakuuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX peakiusx. [IoHATHE O TOMOTEHHBIX H
reTeporeHHbIX peakuusax. [lousaTue o xumudaeckom paBHOBeCUU. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKOW PEAKIIUU U TIOJIOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTENBHBIC PEAKIIMH, JJICKTPOHHBIA OalaHC OKHCIHTEIIBbHO-BOCCTAHOBUTENbHOU peakinuu. CoCTaBleHHE YpaBHEHUU
OKHCITUTEIHFHO-BOCCTAHOBUTEIILHBIX PEAKIIMHA C HCIIOIh30BAHIEM METO/ 1A DJIEKTPOHHOTO OasiaHca.

Teopust PNEKTPOTUTUYECKON TUCCONMANIAN. DIEKTPOJUTHI U He- SJIEKTPOIUTHL. KaTHOHBI, aHMOHBI. MeXaHU3M JTMCCOIMAIIMN BEIIECTB C Pa3INYHBIMHU
BHJIaMH XUMHUUYECKOU cBsi3u. CTenenp auccornanii. CHIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiun monHOro oOMeHa. YCIOBUS MPOTEKaHUS PEaKIMii MOHHOTO OOMEHa, MOJHBIE W COKpAIIEHHbIE MOHHBIC ypaBHEHHUs peaknuii. CBoiCTBa
KHCJIOT, OCHOBAaHUM M COJICH B CBETE MPEJACTABICHUN 00 AJEKTPOIUTHUECKON auccormanui. KadecTBeHHbIE peakiiuu Ha HOHBI. [loHsATHE O TuApoH3e
COJICH.

XUMHUYECKUH SKCTIEPUMEHT: 03HAKOMJICHHE C MOJISTSIMU KPUCTALTHYECKUX PEIIETOK HEOPTaHUUECKHUX BEIIECTB — METaUIOB M HEeMETAIIOB (Tpaduta
W ajaMasa), CI0XKHBIX BEIIECTB (XJIOPUIa HATPHS); UCCIICTOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHUUYECKON PEaKIIUK OT BO3JCHCTBUS Pa3IMUHBIX (PaKTOPOB;
HCCe0BaHUE DJICKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB, IIpollecca JUCCOIUAIMM KHUCJIOT, IIEJI0Ye M coyiel (BO3MOYKHO WCIOJb30BaHUE
BHJICOMATEPHAJIOB); IPOBEJACHHE OTIBITOB, MILTIOCTPUPYIOIIMX MPU3HAKK MTPOTEKAHUS PEaKIlnii HOHHOT0 oOMeHa (00pa3oBaHKE 0Ca/IKa, BBIJICIICHUE rasa,
00pa3oBaHUE BOJIBI); OIBITOB, WMLIIOCTPUPYIOIMIUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTENIBHBIX peaKIuil (TOpeHHE, PpEeaKIUu Pa3JIoKEHUs,
COCIMHEHMS); pacliO3HABaHNWE HEOPraHWUYECKHUX BEIIECTB C MMOMOIIBIO KAYECTBEHHBIX PEAKIIMi Ha MOHBI; PEIICHHE SKCIICPUMEHTAIBHBIX 3a71a4.

HemeTanasl M MX coeTHHEHHS

OO6mras xapakTepHucTUKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTeeH! okuciieHus. CTpoeHHne U (pu3ndecKue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XUMHUYECKHE CBONCTBA HAa IpHMEpE XJopa (B3aMMOJICHCTBHE C METaUIaMH, HEMETaJUlaMH, IIelo4YaMu). XJIOpPOBOJAOPO/I.
ConsiHas KHCIIOTa, XAMUYECKHUE CBOMCTBA, NIOJIyU€HHE, TpUMEeHeHue. JlelicTBre XJ10pa U XJIOPOBOIOPOIa Ha OPraHr3M 4YeloBeKa. BaxkHenue Xiopuabl
Y UX HaXOXJEHUE B TIPUPO/IC.

Obmas xapaktepuctuka ameMeHToB VIA-rpynmnbel. OcoOeHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIe CTETICHH OKUCTICHHUSL.

CrpoeHnue u pu3nveckre CBOMCTBA MPOCTHIX BEIECTB — KUCIOPOa U CePbl. AIITIOTPOITHBIE MOTU(UKALIUY KUCIOPOAa U cepbl. XMMHUUYECKHE CBOMCTBA
cepbl. CepoBOIOpOA, CTpOoeHHE, (PU3MUECKHUE M XUMHYECKHe CBOicTBa. OKCHUIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCcHIOB. CepHasi KHCIOTa,
¢busznueckne u XUMHYECKHe CBOMCTBa (0OIMMe Kak MPEeACTAaBUTENs Kilacca KUCIOT W crenududeckue). XUMHUECKUE PeaKIUu, JIeXKallue B OCHOBE
MIPOMBIIIIJIEHHOTO croco0a monydeHust cepHoil kucnotel. [Ipumenenne. Conu cepHON KUCIOTHI, KAYECTBEHHAs peakiivs Ha cyibdaT-uoH. Haxoxnenue



Cepbl U €€ COEIMHEHUN B IpUpoJie. XMMUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpeibl COSUHEHUSIMU CEphl (KMCIOTHBIE JOXK AU, 3arpsi3HEHUE BO3AYyXa U
BOJOEMOB), CIIOCOOBI €ro MPeA0TBPAIICHUSI.

OOm1ast xapakTepuCcTUKa 51eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIE CTENICHU OKHCICHHSL.

A30T, pactipocTpaHeHHe B IpUpoJe, pu3nyeckre U XuMu4Ieckue cBoiictBa. KpyroBopor azora B npupojie. AMMHUAK, €ro (U3HMYECKHe U XUMUYECKHE
CBOICTBa, nosydeHue u npumenenue. Cosiv aMMOHMS, UX (PU3NYECKHUE UM XMMUYECKHE CBOMCTBA, npuMeHeHue. KauecTBeHHasl peakuus Ha MOHBI
aMMOHHMsI. A30THAas KUCJIOTa, e€ TOJdydeHHe, PU3NICCKHEe U XMMHUYECKHE CBOWCTBA (OOIIME Kak MPEACTaBHTENs KiIacca KHCIOT M CHeIu Quueckue).
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUSI B KAQU€CTBE MUHEPAIbHBIX yA0OpeHUH. XUMUYECKOEe 3arpsA3HEHHE OKPYKarollel Cpelbl COSANHEHUIMU
a30Ta (KMCJIOTHBIE JI0K]IH, 3arpsI3HEHUE BO3/yXa, [T0UYBbI U BOJOEMOB).

®ocdop, amnorponusie Moaudukanuu Gochopa, pusnueckue u xummudeckue cpoiictsa. Oxeun pocepopa(V) u pochopHas kuciota, puznveckre u
XMUMHMUYECKHE CBOMCTBA, nosydyeHue. McnonapzoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUIA.

O6mas xapaktepuctuka aeMeHToB [VA-rpynnel. OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTEepPHbIE CTENIEHH OKHUCIIECHUSI.

VYriepon, asioTpoIHbIe MOIU(MUKAIINHU, PACIPOCTpaHEHUE B MPUPOJie, GU3NUECKHEe U XUMHUUECKHE cBOMCTBA. AncopOius. KpyroBopoT yriaepona B
npupojae. OKcuabl yriaepoaa, ux GU3NYECKue U XUMUYECKHE CBOMCTBA, JEMCTBUE HA KUBBIE OPTaHU3MBbI, [TOJIy4€HUE U IPUMEHEHHE. DKOJIOTUYECKHE
poOJIeMBbl, CBsI3aHHBIE C OKcHIoM yriepoaa(lV); rumoresa rino0ansHOTO MOTEIJICHUS KJIMMaTa; TapHUKOBBIN d3(peKT. YroapHas KUcIoTa U €€ COJH, UX
¢uznyeckue U XMMUYECKHE CBOMCTBA, MOTydyeHrne U npuMeHeHue. KauecTBeHHas peakiius Ha kapOoHAT-MOHBI. Mcrosb30BaHue KapOOHATOB B OBITY,
MEUIIHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COEAMHEHHUSX yriiepoa (MeTaH, 3TaH, STUIICH, alleTUJIeH, 3TaHOJI, ININLIEPHH, YKCYCHAs
kucnota). x cocraB u xumudeckoe crpoeHue. [loHaTHe 0 OMOJOTMYECKH BaXKHBIX BEILIECTBAX: JKHpaXx, OesKax, yriieBoJaX — W UX POJM B KHU3HU
yenoBeka. MaTepuanbHOE €IMHCTBO OPraHWYeCKUX U HEOPraHUYECKUX COeTMHEHUH.

Kpemnnii, ero ¢puznueckne 1 XUMUIECKHE CBOMCTBA, TOJIydeHHE U TpuMeHeHne. CoeTMHeHMS KpeMHMs B ipupoae. O01mue mp eacTaBieHus 00 OKCHIe
kpeMHauA(IV) 1 kpemHUEBOH KucimoTe. CUIUKATHI, KX UCIIOJh30BAHUE B OBITY, MEIUIIMHE, IIPOMBIIIJICHHOCTH. BaXHEHIITE CTPOUTEIbHBIC MAaTEPUAJIBI:
KepaMHKa, CTeKJIO, [IEeMEeHT, 0eTOH, xene300eToH. [Ipobaembl 6e301acHOTr0 UCTOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B MOBCEAHEBHOM KU3HMU.

XUMUYECKUH HKCIEPUMEHT: M3y4eHHE 0O0pa3I[0B HEOPraHUYECKHX BEIECTB, CBOMCTB COJISTHOM KUCIIOTHI; MPOBEICHUE KAYECTBEHHBIX PEaKIMi Ha
XJIOPUJ-MOHBI U HAOJIOICHNE NMPU3HAKOB UX MPOTEKAHUS;, OMBITHI, OTpaxaromire Gpu3nueckue U XuMUYeCKHe CBOMCTBA TaJIOTEHOB U MX COEIUHEHUI
(BO3MOKHO HCIOJIb30BaHUE BHIEOMATEPUANIOB); O3HAKOMJICHHE C 00pasllaMH XJIOPUAOB (TaJOreHUIOB); O3HAKOMIIEHHE C oOpa3uamu cepbl U eé
COEIMHEHUSIMHU (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEpUasoB); HaOIIOACHUE Ipoliecca OOyIIIMBaHUs caxapa IMoJ ICHCTBHEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIOThI; U3yUYE€HHUE XMMHUYECKUX CBOMCTB pa30aBIIEHHOM CEPHOI KUCIIOTHI, MPOBEACHNE KaUeCTBEHHOM peakiiy Ha CyIb(aT-uoH U HAOI0ICHIE
npu3Haka e€ MpOTEeKaHMs; O3HAKOMJIEHHE ¢ (HU3WYECKUMH CBOWCTBaMU a30Ta, ¢ochopa M HUX COEAMHEHUN (BO3MOXKHO HCIOJIB30BaHUE
BHJIEOMATEpUANIOB), oOpa3uamMu a30THbIX U (PochOopHBIX yHOOpeHHil; MmoiyueHue, coOMpaHUe, paclo3HaBaHHE W HM3yYCHHE CBOWCTB aMMHAKa;
MPOBEJICHUE KaueCTBEHHBIX PEaKuii Ha MOH aMMOHUs U (pochaT-uoH U U3yueHUe NMPU3HAKOB X MPOTEKaHUS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOM
a30THOM KHCIIOTHI C MeAbl0 (BO3MOKHO HCIOJB30BAHUE BUICOMATEPHUATIOB); M3yYCHHE MOJIENeH KPHUCTaUIMYECKUX PEmIETOK anMmasa, rpadura,
¢ynnepeHa; 03HaKOMJIEHHE C MPOLECCOM aACOPOIMHM PacTBOPEHHBIX BEIIECTB aKTMBHUPOBAHHBIM YITIEM M YCTPOHCTBOM MPOTHUBOTasa; MOJy4eHUE,
coOupaHue, pacrno3HaBaHHe M U3y4eHUE CBOICTB YIJIEKUCIOTO Ta3a; MPOBEICHUE KaueCTBEHHbBIX PEaKklUi Ha KapOOHAT- U CHIIMKAT-UOHBI U U3yUYeHHE
MIPU3HAKOB UX NPOTEKAHMS; 03HAKOMJIEHHE C MPOAYKIIMEH CUIIMKATHOM MPOMBIIUIEHHOCTH;, PEILICHHE IKCIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxuHeitmme
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJu1bl M UX COEITMHEHUS



OO0mas xapakTepruCTUKa XUMHUYECKUX JIEMEHTOB — METAJJIOB HAa OCHOBAHHWH WX MOJIOKEHUS B [leproauueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa u crpoeHus aromoB. CTpoeHMe MeTauioB. Meramuyeckass CBA3b U METAJUIMUECKas KpUCTaUIM4ecKass peléTKa.
DNEKTPOXUMHUYECKUN Psijl HAMPsDKEHUN MeTaiioB. Ou3nueckrue U XUMHYeCKHue cBoricTBa MeTauioB. OO0Iue crmocoObl moydeHust MeTayioB. [lonsaTue
0 KOPPO3UM METAJJIOB, OCHOBHbBIE CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl (CTajdb, YyryH, JOPAJTIOMUHUI, OpOH3a) U UX IPUMEHEHUE B OBITY U
MIPOMBIIIJICHHOCTH.

[[lesrounble MeTambl: noJioxkeHue B llepuoanueckoi cucrteme xumuyeckux 3ieMeHToB . M. MenneneeBa; CTpOCHHE UX aTOMOB; HAX0XKJICHUE B
npupojie. Pu3ndeckue U XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpus W Kayus). OKCHABI U TUAPOKCHUIIBI HATpUs U Kanus. [IpumeHneHune meaouHbix
METAJVIOB U UX COCTMHEHUN.

[lerouHO3EMENBHBIE METAIIIBI MArHUHM U KJIbIMI: TT0JI0keHuE B [lepronnueckoit cucteMe xuMuueckux 3neMeHToB 1. . MeHeneeBa; CTpoeHue ux
aTOMOB; HaxXOXJeHue B npupoje. Ouznueckre U XUMUYECKUE CBOMCTBA MarHus U KaibIs. BakHeime coeIMHeHUs Kaablusa (OKCU, TUIAPOKCHUI,
coin). KEcTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEHHUSI.

Amomunnii: nonoxxenue B Ilepuommueckoit cucreme xumuueckux anemeHToB J[. M. MenpaeneeBa; cTpoeHHE aTOMa; HAaXOXIACHUE B MPHUPOE.
dusndeckue 1 XMMUUECKHE CBOMCTBA aTtOMUHUSL. AM(OTEpHBIE CBOMCTBA OKCHIA M TUIPOKCHAA ATFOMUHUSI.

Kenezo: nonoxenue B [leprnoanueckoii cucreme xumudecknx anemMeHToB [. . MenaeneeBa; ctpoeHre atoMa; HaxoXkAeHUe B Ipupoje. Puznueckue
1 XUMUYECKHEe CBOMCTBA kemne3a. Okcuapl, Tuapokcuisl u conu sxeneza(ll) u sxenesa(Ill), ux cocra, cBOWCTBA U MOTYYCHHE.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3llaMi METaUIOB M CIUIABOB, WX (M3MYECKUMHU CBOMCTBAMU; M3yYEHUE PE3YIHTATOB KOPPO3UHU
METaJJIOB (BO3MOXHO HCIIOJIb30BaHUE BHUIEOMAaTEpUaoB), OCOOCHHOCTEN B3aUMOJEMCTBUS OKCHAA KaJbliUg M HATpUs C BOJAOW (BO3MOKHO
HCIO0JIb30BAHME BHJIEOMATEPHANIOB); HCCIEAOBAHNE CBOMCTB KECTKOW BOJbI; Ipoliecca TOPEHHs jKee3a B KUCIOpoAe (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAJIOB); MPU3HAKOB TPOTEKAHHS KAYECTBEHHBIX PEaKIWi Ha WMOHBI (MarHus, Kajabllus, amroMuHus, IuHkKa, xkene3a(ll) m xemesa(Ill),
menu(Il)); HabOmromeHWe W OMMCaHWE TPOIECCOB OKpAIIMBAHHUS IUIAMEHH HOHAMH HATpHs, Kalusg W Kajblus (BO3MOXXHO WCIOJb30BaHUE
BHJIEOMATEPHUANIOB); HCCIIeI0BaHNEe aM(OTEPHBIX CBOWCTB IMAPOKCHIA ATIOMUHUS U THIPOKCH/IA IIMHKA; PEIIeHHE SKCIIEPUMEHTANIbHBIX 3a]1a4 [0 TeMe
«BaxHelmue MeTaibl U UX COCAMHEHUS».

XuMHUSA U OKpYKaKIuas cpena

Hosble marepuanel u TexHoJoruu. BemecTtsa u mMaTepualibl B MOBCEJHEBHOM JKU3HU 4eslOBeKa. XMMHUS U 3740poBbe. bezonacHoe ucnosb3oBaHue
BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. [lepBas momomib Hpu XUMHYECKUX OXKOTrax M OTpaBieHUsX. OCHOBBI 3KOJOTMYECKOH TI'PaMOTHOCTH.
XuMHYecKoe 3arpsi3HeHUe OKpYyKarolel cpelibl (MpenenbHas nonyctumas konneHtpanus Beniects — [1/1K). Ponas xuMuu B pelieHun 3K0JI0rHYecKux
pooJIeM.

[IpupoaHbIle HCTOYHUKHU YTIEBOAOPOIOB (YroJib, IPUPOIHBINA ra3, HePTh), IPOAYKThI UX MEPEPAOOTKH, UX POJIb B OBITY U TPOMBIIIJICHHOCTH.

XUMUYECKUH KCTIEPUMEHT: U3y4eHHe 00pa3IioB MaTeprasIoB (CTEKIIO, CIUIaBbl METAIIIOB, IOJUMEPHBIE MaTEpPHAIbI).

MexnpeaMeTHbie CBSI3H

Peanuzanust MeXNpeaMETHBIX CBS3EH MPU U3YUYEHUU XMMUU B 9 KIlacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUMN, TaK U MIOHATUM, SBIISIFOIIUXCS CHCTEMHBIMU JIJIs1 OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA. Peanu3anus MexXnpeIMeTHbIX CBsI3el
MIpH M3YYEHUHU XUMHH B 9 KJ1acce OCYIIECTBISIETCS] Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U TIOHATUH, SIBIISIOIIAXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO 1IUKIIA.

OO01ue ecTecTBEHHO-HAYYHbBIE TOHATH: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHSs, aHAIIN3, CUHTE3, KiIacCU(pUKaIUs, TEPHOJUUYHOCTD, HAOIIOIEHHE,
AKCIEPUMEHT, MOJICTTMPOBAHIE, U3MEPEHUE, MOJIETh, IBJICHHE, TAPHUKOBBIHN 3D (DeKT, TEXHOTOTUs, MaTEPHAITIBI.



@dusuKa: MaTtepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKIIHJI, U30TOIbI, paJIMOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUIN 3apsij, IPOBOJIHUKH,
MOJIYIIPOBOIHUKH, JTUAJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEI0, OO0BEM, arperaTHOEe COCTOSHHUE BEIIECTBA, Ta3, PACTBOP, PACTBOPUMOCTH,
KpUCTAIIMYECKAst PEIIETKA, CIUIaBbl, (PU3MUECKUE BEIIMUUHBI, €MHUIIBI H3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunres, npixanue, ouochepa, sIKocucTeMa, MUHEPATLHBIC YI0OPEHUS, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIICCTBA.

I'eorpadusi: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPO/IBI, TIOJIE3HBIE HCKOIIAEMBbIE, TOTLTUBO, BOTHBIC PECYPCHI.

INIVTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

Nzyuenne xumun B 8-9 Kilacce HANpPaBJICHO HA JOCTHKEHHE 00YJaIONTUMHUCS JTHYHOCTHBIX, METAITPEMETHBIX H MTPEIMETHBIX PE3yJIbTaTOB OCBOCHHS
y4eOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHUS MPOTrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUs JOCTUTAIOTCS B XOJ¢ OOYYCHHS XMMHUHU B €IMHCTBE YUCOHOU M
BOCIUTATEIbHOU JIeaTebHOCTH OpraHu3ali B COOTBETCTBUHU C TPAJAMIIMOHHBIMU POCCUUCKHMH COIMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMH, IPUHATHIMH B OOIIECTBE MPAaBHJIAMA ¥ HOPMaMH MTOBEICHUS U CITOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COITMATN3AIINN
00yJaronuxcs.

JIMYHOCTHBIE PE3YJbTAThI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

IMaTpuOoTHYECKOr0 BOCTIUTAHUS

1) HEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAYYHOMY HaclleIUI0, TOHUMaHUs 3HAYCHHS] XUMUYECKON HAyKH B
JKU3HU COBPEMEHHOrO OOIIECTBA, CIHOCOOHOCTH BJIAACTh JOCTOBEPHOW HHGOpMAIMEH O IMEepeaoBBIX AOCTIKCHHUSIX W OTKPBITHSAX MHPOBOH M
OTEUECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOWcTBE MUpa U 00I1IeCTBa;

I'pamxaaHckoro BOCiMTaHus

2) mpencTaBlieHUS O COLMATBHBIX HOPMaX W MPaBHIIaX MEXKIUYHOCTHBIX OTHOIICHHWH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B
OOIIECTBEHHO TMOJIE3HOHM, y4eOHO-UCCIIeIOBATEICKOM, TBOPUYECKOW W JPYrUX BHUAAX NEATEIBHOCTH,; TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM
NEeSITeNFHOCTH TIPU BBITIONIHEHUN YYEOHBIX, MO3HABATEIbHBIX 3aJ1a4, BBITIOJIHEHUH XUMHMUYECKUX JKCIEPUMEHTOB, CO3AaHUU YUEOHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOIIOHMMAHHIO U B3aUMOTIOMOIIM B MPOIIecce 3TOM yuyeOHOM NesTeNbHOCTH; TOTOBHOCTU OLIEHUBATh CBOE MOBEIACHHUE U MOCTYIIKU
CBOMX TOBAPHILIEN C MO3ULIMHU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;



LleHHOCTH HAYYHOTO NMO3HAHUSA

3) MUPOBO33pEHYECKMX NPEICTABICHUNH O BEUIECTBE M XMMMUECKOH pEaklUU, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAYKU U
COCTABJIIONIUX OCHOBY JUI TIOHUMaHMS CYLITHOCTH HAYyYHOH KapTHHBI MHpa; MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOTHOMN CPEIOoH, O POJIU XUMHUH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIPABJICHHBIX HA MOJYYeHNUE HOBBIX 3HAHHUH 10 XMMHH, HEOOXOJUMBIX 1151 OOBSICHEHUS HAOII0JaeMbIX IPOIECCOB H
SIBJICHU;

5) no3HaBaTeabHOW, MH(MOPMALMOHHOW M YUTATENIIbCKOW KYJIbTYPBI, B TOM YHCJE HABBIKOB CaMOCTOSITENIbHOM pabOThl ¢ yueOHBIMM TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMHA TEXHUYECKUMHU CPEICTBAMH WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOYYCHHIO U TIO3HAHUIO, JIF0003HATETLHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaMO0Opa30BaHHUIO, MPOEKTHON M MCCIEI0BATEIHCKO I
NEeSITeIbHOCTH, K OCO3HAHHOMY BBHIOOPY HAlpaBJI€HHOCTH U YPOBHS 00Y4€HHUs B 1aJIbHEHIIIEM;

®opMHPOBAHUSA KYJIbTYPbI 310POBbSI

7) oco3HaHMsI [IEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/10pOBbIO, YCTAHOBKHU Ha 3/I0pPOBBIM 00pa3 KM3HM, OCO3HAHUS MOCIIE]IC TBUN
W HETPUATHS BPEIAHBIX TPHUBBIUCK (YMOTpeOJIEHUsT aaKoroJisi, HapKOTHUKOB, KypeHHs), HEOOXOIMMOCTH COOIONCHUS] TPaBUI O€30MAaCHOCTH MpHU
oOpallleHnH ¢ XUMUYECKIMH BEILeCTBaMU B OBITY U pealbHOU KU3HU;

Tpynosoro Bocniuranusi

8) nHTepeca K MPaKTUYECKOMY M3YyUEHUIO Mpodeccuil U TpyAa pa3IudyHOro poja, yBaXeHHE K TPYAy U pe3yibTaTaM TPYJI0BOU JIESTEIbHOCTH, B TOM
Ylclie Ha OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HAHUU M0 XMMHH, OCO3HAHHOTO BbIOOpA MHAMBHUAYaJIbHON TPAaeKTOPUU MPOJOJKEHHUS] 00pa3oBaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH; yCIIEUTHOM MpodecCuoOHaIbHON AesITebHO CTH
U pa3BUTHUS HEOOXOAUMBIX YMEHUIT; TOTOBHOCTH aJallTUPOBATHCS B MPOPECCUOHANIBHOMN CpE/IE;

IKOJOrH4€eCKOr0 BOCIIUTAHUSA

9) BKOJOTHYECKH 11eJ1IeCO00Pa3HOr0 OTHOILIEHUSI K MPUPOJIe KaK MCTOYHUKY U3HU Ha 3emJle, OCHOBE €€ CYyIIECTBOBAHHS, NOHUMaHUS 1IEHHOCTH
310pOBOr0 M Oe3omacHoro o0Opa3a >KHW3HHU, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PM3WYECKOMY U ICHUXUYECKOMY 370POBbIO, OCO3HAHUS
LIEHHOCTHU COOI0ACHUS MpaBui 0€30MaCHOTO MOBEIEHUS IpU paboTe ¢ BEUIECTBAMHU, a TAKXKE B CUTYaLIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIO JIEH;

10) cnocoOHOCTH MPUMEHATh 3HAHUS, MOJy4aeMble NMPU U3YUYEHUU XMMHH, IJIS PElICHUs 3a]lad, CBSI3aHHBIX C OKPYXKAoIIeld MPUPOTHOU cpeoi,
MOBBILIEHUST YPOBHS SKOJIOTMUYECKON KYJIbTYpPhI, OCO3HAHUS TIJI00aJIbHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM U MyTel UX pelleHUs MoCpPeACTBOM
METO/I0B XUMUU;

11) 5KOJIOTrHYECKOr0 MBIIIJICHHSI, yMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENIbHOM, KOMMYHUKATUBHOM U COLIMATIBLHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrtaBe mMeranpeqMeTHBIX PE3yJbTaTOB BBIJACISAIOT 3HAYMMBIC JUIS (POPMHPOBAHUS MUPOBO33PEHUS] OOIICHAYYHBIC TOHATHUS (3aKOH, TEOpHS,
MPUHIIUI, TUTIOTE3a, (PAKT, CUCTEMA, IPOIIECC, IKCTIEPUMEHT H JIp. ), KOTOPbIC UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEJMETaX U TIO3BOJISIFOT
Ha OCHOBE 3HAHWU W3 THX MPEIMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHOW HAyYHOW KapTHMHE MUPA, U YHUBEPCAIbHbBIC YUYCeOHbIC JCHCTBHS
(o3HaBaTeNbHBIC, KOMMYHUKATUBHBIC, PETYJISTHBHBIC), KOTOPbIE 00ECIICUYMBAIOT ()OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIIBHOMY TUIAHUPOBAHHUIO U
OCYIIECTBIICHHIO Y4eOHOH ESTEITbHOCTH.

MertanpeaqMeTHbIe pe3ysIbTaThl OCBOCHHUs 00Pa30BaTENILHONM MPOrpaMMbl IO XHMHU OTPAXKAIOT OBJIAJICHUEC YHUBEPCATbHBIMU TO3HABATEIbHBIMU
JCUCTBUSIMH, B TOM YHUCIIC:



Ba3oBbIiMH T0rMYecKMMH e CTBUSIMU

1) ymeHueM HCIIOJIb30BaTh MPUEMBI JOIMUECKOTO MBILIUIEHUS NP OCBOCHUM 3HAHMM: PacKpbIBaTh CMBICI XUMUYECKUX MOHSATHH (BBLACIATH UX
XapaKkTepHbIE IPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C APYTUMH HOHSATHIMHM), UCHOIb30BATh MOHATHUS I OOBSICHEHUS OTJCIBHBIX (DAaKTOB U SBJICHHIA;
BBIOMPATh OCHOBAHUS U KPUTEPUH IS KITACCU(PHUKAIIMA XUMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIUil; ycTaHABIMBATH IPHYUHHO -CIICJICTBEHHBIC CBSI3U
MeXAy O0BbEKTaMHU U3yUYEHUsI; CTPOUTD JIOTUYECKUE PAacCykAeHUs (MHAYKTUBHBIE, IeAYKTUBHBIE, 110 AHAJIOTUH); J1€1aTh BHIBOBI U 3aKIIOUEHUS;

2) yMEHUEM NPUMEHSATH B IIPOLECCE O3HAHMS NOHATHS (IPEAMETHbBIE U METAIIPEIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCTIOJIb3yEMbIE B
XUMHH, TPeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XMUMHUH MOJIENbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JEMEHTA), XUMUYECKasl
¢dopmyna u ypaBHEHHE XUMUYECKON pPEeaKIIUN — MPH PEIICHUH Y9eOHO-TI03HABATEIbHBIX 33/1a4; C YUYETOM 3THX MOJEIBHBIX MPEJICTABICHHUN BBISBIISAThH
U XapakTepu3oBaTh CYHIECTBEHHbIE NPHU3HAKU H3Y4aeMbIX OOBEKTOB — XHMHUYECKUX BELIECTB M XMMHMUYECKUX pEaKUUil; BBISBIATH OOIIME
3aKOHOMEPHOCTH, IPUYUHHO-CIIEJICTBEHHBIE CBS3HM U MPOTUBOPEYUS B U3y4aeMbIX MIPOLIECCaX U SIBIICHUSX; MpeiaraTb KpUTEPUH JJIs1 BBISIBJICHUS STHUX
3aKOHOMEPHOCTEN M MPOTUBOPEUMIl; CAaMOCTOATENBHO BhIOMpaTh Ccroco0 pemeHus yueOHOH 3aaauu (CpaBHUBATh HECKOJIbKO BapUAaHTOB PEIICHMUS,
BbIOMpaTh HarOoJIee MOIXOIAIINNA ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB);

Ba3zoBbIMHM Hccie10BaTeILCKUMH JICHCTBUSIMU

3) yMEHHEM HCIIONIb30BaTh MOCTABJICHHbIE BOIPOCH] B KAUYECTBE MHCTPYMEHTA MMO3HAHMUS, a TAKXKE B KaYECTBE OCHOBBI /7151 POPMUPOBAHUS TUIIOTE3bI
IO MPOBEPKE MPABUIHLHOCTH BBICKAa3bIBAEMbIX CYXICHMUIA;

4) mpuoOpeTeHne OMbITa MO MIAHUPOBAHUIO, OPTaHU3ALUU U TPOBEACHUIO YUEHUUYECKUX 3KCIIEPUMEHTOB: YMEHHE HAOMI0aTh 3a X0JJ0M Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yiabTaT, (GOopMyIHpoBaTh 000OIIEHUS U BBIBOJBI MO pPE3ylibTaTaM MPOBEIEHHOTO ONbITA, HCCIEAOBAHMUS,
COCTaBJIATh OTYET O MPOAEIAHHON paboTe;

Paboroii ¢ nngopmanuei

5) ymeHueM BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MH(YOPMAIMIO PAa3IUYHBIX BUAOB U (HOPM IPEICTABICHMS, MOJYyIaeMyI0 U3 Pa3HbIX
HCTOYHHUKOB (Hay4YHO-TIOMYJISIpHAsl JUTEpaTypa XMMHUYECKOIO COJEpKaHMs, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa); KpUTUYECKU OLCHMBATh
IIPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIHIO;

6) yMEHHEM NPUMEHATh Pa3IMYHbIE METOJbl M 3allpOChl MPU HOUCKE U O0TOOpEe MH(POPMALMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX IS
BBIMIOJIHEHUST Y4E€OHBIX W IO3HABATEIbHBIX 3a7ay OINpPEAEIEHHOro Tula; NMPUOOpETEeHHE OMNbITa B 00JACTH HCMOJIB30BAaHUS HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOI'MH, OBJIAJEHHE KYJIbTYpPOH AKTHBHOTO HCIIOJIb30BAHUS Pa3IMYHBIX IOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOHMPATH
ONTUMAJIbHYIO (OpPMY MpeACTaBICHU HHPOPMALIUK U WIUTFOCTPUPOBATH PEIIaeMble 3a7a4l HECIOKHBIMU CXEMAaMH, IarpaMMaMu, JpyrumMu popmamu
rpaduKd U UX KOMOMHAITUSIMU,

7) yMEHHEM HCII0JIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yueOHOM U HCCIe0BaTENbCKOM NesITeIbHOCTH MH(POPMALIUIO O BIMSHUY IPOMBIIUIEHHOCTH,
CEJIbCKOTO X03sICTBA M TPAHCIIOPTA HA COCTOSHUE OKpYXKaroIled MpUpOIHOI cpelibl;

YHuBepcaaTbHbIMH KOMMYHHKATHBHBIMH /1l CTBUAMHU

8) yMmeHueMm 3ajaBaTh BOIPOCH (B XOJi€ JHAJOra W/WIM JUCKYCCHM) IO CYLIECTBY OOCYXAaeMOil TeMbl, (OpPMYIUPOBAaTh CBOM HPEIJIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS NIPEUIOKEHHON 3a]a4u;

9) npuoOpeTeHue OMbITa MPE3EHTALNN Pe3yAbTATOB BBHINOJIHEHUS XUMHUECKOTO KCIEPUMEHTa (Ja0b0opaTOpPHOTO OMbITA, J1aOOPaTOPHONH pabOThI MO
HCCIIEZIOBAaHUIO CBOMCTB BEIECTB, y4€OHOI'O MIPOCKTA);



10) 3aMHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHUKAMHU IO3HABATEJIBHON M MCCIEA0BATEIBCKOW JEATEIBHOCTH MPU PELIEHUH BO3HUKAIOLINX
npobsieM Ha OCHOBe yd€Ta OOLIMX WHTEPECOB M COTJIACOBAHUS MO3UIMU (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPAMHAIUS
COBMECTHBIX JIEMCTBUI, OIIPEICIIEHNE KPUTEPUEB T10 OLICHKE KAYE€CTBA BBIIIOJHEHHON pabOThI U 1Ip.);

YHuBepcalbHBIMH PeryJIssTHBHBIMH AeHCTBUAMH

11) yMeHueM caMOCTOSATEIbHO ONPENENATh LEIN JACSITEIbHOCTH, IUIaHUPOBaTh, OCYLIECTBIIATH, KOHTPOJUPOBAaTH M INpPU HEOOXOJUMOCTU
KOPPEKTHPOBATH CBOIO JIESTEIHHOCTH, BHIOMPATh Hanbosee 3((eKTHBHBIE CIOCOOBI pelIeHus] y4eOHbIX U MO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIBHO
COCTaBJIATh WM KOPPEKTUPOBATH MPEUIOKEHHBIN alTOPUTM JAEUCTBUN MIPU BBINOJHEHUH 33JaHUH C Y4ETOM IMOJIy4YE€HHUS! HOBBIX 3HaHUHN 00 M3ydyaeMbIX
00BEKTaxX — BEIIECTBAX U PEAKIUAX; OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO Pe3yJbTaTa 3asBICHHON 1IEJIH;

12) ymeHueM UCNoIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIIOBUM 3aJIJaHUI.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOEHHUIO 00s3aTENIbHOTO COJEP)KaHWs, YCTAaHOBJIEHHOIO JTaHHOW NMpUMEpHON pabouel mporpamMMmon,
BBIJICIISIIOT: OCBOEHHBIE 00YYalOIMMHUCS Hay4HbIe 3HaHUS, YMEHUS U CIIOCOOBI IEHCTBUH, crieluprUecKre Uisl IpeaMeTHON o0nactu « XuMUs», BUIbI
JEeSITeIbHOCTH T10 MOJTYYEHHUIO HOBOTO 3HaHUs, €ro MHTEPIpETaluy, MpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IUYHBIX YY€OHBIX U HOBBIX CUTYallHsX.

[IpenmMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS CIAEAYIOIINX YMEHUN:

8 KJIACC

1) packpwieame cmbici OCHOBHBIX XMMHUYECKUX MOHSITHH: aTOM, MOJICKYJIa, XUMHUYECKHIA 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAs U HEOJHOPOAHAS), BaJICHTHOCTh, OTHOCUTENbHAS aTOMHAasi M MOJIEKYJSpHAs Macca, KOJMYECTBO BEIIECTBa, MOJb, MOJSpHAs macca,
MaccoBasi J10Ji1 XMMHYECKOTO 3JIeMEHTa B COCIMHEHUU, MOJISIPHBIM 00BEM, OKCHI, KUCJIOTa, OCHOBAHME, COJIb, JIEKTPOOTPUIATENLHOCTD, CTEIECHb
OKHUCJICHUS, XUMHYECKas peaklus, KiIaccu(UKalMs peaklHii: peakiui COeTUHEHUs], peaKlUU pa3ioXKeHUs, PeakiMy 3aMelIeHNs, peakuu oOMeHa,
9K30- M JHJIOTEPMUYECKHE PpEeaKlUu; TEIUIoBOM 3((deKT peakuuu; sapo aToMa, AJIEKTPOHHBIM CIOW aToma, aTOMHAas OpOuTallb, paauyc aroma,
XMUMHYECKas CBSI3b, MOJIAPHAs M HEMOJsIpHAsl KOBAJICHTHAs CBsI3b, HOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBas JI0JIsl BellecTBa (IIPOLIEHTHAsI
KOHLIEHTpALIKs) B PaCTBOPE;

2) wuiroCmpupoeans B3aUMOCBSI3b OCHOBHBIX XHMHUYCCKUX MOHSATHH (CM. M. 1) M NPUMEHATh 3THU TMOHATHS NPU ONUCAHUU BEIIECTB M HMX
MpEeBpAIlCHU;

3) ucnoavzoeams XAMUIECKYIO CHMBOJIMKY JJIsl COCTaBJICHHsT ()OPMYJT BEIIECTB M YPABHCHUN XUMHUYECKUX PEAKIIHIA;

4) onpedensimv BAJICHTHOCTh aTOMOB JJIEMEHTOB B OHMHAPHBIX COCIUHCHUAX; CTCNEHb OKHUCICHHS JJIEMCHTOB B OHHAPHBIX COCAMHCHHUSX;
MIPUHA/IICSKHOCTD BEIIECTB K ONPEICIEHHOMY KIACCy COSAMHEHUN 1o GopMyiaM; BUJ XUMUYECKOU CBSA3H (KOBaJICHTHAs U MOHHAs) B HEOPTraHNY €CKUX
COEJIMHEHUSX;

5) packpwvieamo cmwica Ilepuoguueckoro 3akona J[. M. MenpgeneeBa: JeMOHCTPUPOBATh MOHUMAHHE MEPUOIMYECKOW 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MoyiokeHus B l[lepmoanueckoil cucreMme; 3aKOHOB COXpPaHEHUsI MAcChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4YE€HHS, 3aKOHAa ABOTAJpO; OMKCHIBATh U XapakTepu3oBaTh TabnauuHyo ¢opMy lleproanueckoil cHCTeMbl XUMUYECKUX SJIEMEHTOB:
pa3nuyaTth MOHATHS «TJaBHas noarpymnmna (A-rpynmna)» u «nodounas noarpymnmna (b-rpymnmna)», Maneie 1 GOJbIIHE MEPHOIbI; COOTHOCUTH 0003HAUEHUS,
KoTopble uMeroTcsi B Tabnuie «llepronudeckast cucrema xumudeckux aneMeHToB [I. 1. MenaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U 3apsi sApa, 00IIee YHCIIO SJIEKTPOHOB U pacTlpeelieHUe UX 10 AIEKTPOHHBIM CIIOSIM);



6) xnaccugpuyuposamv XUMHYIECKHE IEMEHTbI; HEOPraHUYECKUE BEIIECTBA; XMMUUECKHE PEAKIMH (110 YUCIY M COCTaBY yYaCTBYIOLIMX B PEAKIIMU
BEIIIECTB, 10 TEIIOBOMY 3 (eKTy);

7) xapaxmepuzoéams (onucviéamy) oOIMNE XUMHUYECKAE CBOMCTBA BEIIECTB pPA3IMYHBIX KIACCOB, IOATBEPXKJas OIMCAHUE IMPUMEPAMH
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEaKInii;

8) mpoecnozupoeams CBONCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAUECTBEHHOTO COCTaBa; BO3MOXKHOCTH IPOTCKAHUS XMMHUYECKUX MPEBPALICHUI B
Pa3IUYHBIX YCIOBHSX;

9) 6blyUCIAMbL OTHOCUTEIBHYIO MOJICKYSIPHYIO M MOJISIPHYIO MACChl BELIECTB; MAaCCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa 10 (opMyIe COCANHEHHS;
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IMPOBOJUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOHN peaKIinm;

10) npumensimo OCHOBHBIE ~OIIEPAIIMM MBICIUTEIBHONW JIEITENPHOCTH — AaHalIW3 W CHHTE3, CpaBHEHHE, O0O0OOIIeHWe, CHCTeMaTH3alHIo,
KJIacCU(UKAINIO, BBISBICHHE MPUIMHHO-CIICICTBEHHBIX CBSI3€H — ISl M3y4YEHUSI CBOWMCTB BEIIECTB M XMMHUYECKUX PEAKIUi; €CTeCTBEHHO-HayIHbIC
METO/1bI IO3HAHUSI — HAOII0JICHNE, U3MEPEHUE, MOACITUPOBAHNE, SKCIIEPUMEHT (PeasibHbIM U MBICIICHHBIN);

11) credosamsb ipaBUIIaM TOJIB30BAHHUS XMMUYIECKOW TIOCY/ION U 1ab0paTOpHBIM 000PYIOBAaHUEM, a TAKKE MPABUIIaM OOPAIICHUS C BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKIIUSMHU IO BHITIOJTHEHHIO JTA00PATOPHBIX XUMUYECKHUX OTIBITOB TI0 MOJYYCHUIO ¥ COOMpPaHHIO Ta3000pa3HbIX BEIMIECTB (BOIOPOaa
U KHCJIOpPOJia), MPUTOTOBICHUIO PACTBOPOB C OMNPEACIEHHONH MAacCOBON J10JIed pacTBOPEHHOTO BEINECTBA; IUIAHWPOBATh M MPOBOAUTH XWMHYECKHE
HKCTIEPUMEHTHI [0 PACTIO3HABAHUIO PACTBOPOB IIEIOUYEH M KHCIOT C IIOMOIIBI0 HHANKATOPOB (JTaKMyc, peHOI(TaIenH, METUIOPAHK H Ap.).

9 KJIACC

1) packpwieame cmbici OCHOBHBIX XHMHUUSCKHUX MOHATHIA: XUMAYECKUI JIEMEHT, aTOM, MOJICKYJI1a, HOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CII0KHOE
BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasl PeaKIus, XMuMUUecKasl CBsI3b, TEIUIOBOM 3(pPeKT peakiinu, MoJb,
MOJISIPHBIN 00BEM, PaCTBOP; AIEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHUECKAs TUCCOIMAIINS, PEaKI[Md HOHHOTO 0OMEeHa, KaTaau3aTop, XUMUYECKOe
paBHOBecHe, oOpaTHMble M HeoOpaTHMbIE peaklMd, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHHUE U
BOCCTaHOBJICHUE, AJUIOTPONUS, aMPOTEPHOCTh, XUMUYECKasl CBS3b (KOBaJIEHTHAs, MOHHAs, METaJUIn4yecKas), KpucTajinyeckas peniérka, Kopposus
METaJIJIOB, CILJIaBbl; CKOPOCTh XUMHUUYECKOH peakiuu, npeaensHo nomyctumas konuentpanus (I11K) Bemectsa;

2) wLIOCmpupo6ans B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATHH (cM. 1. 1) W OPUMEHATh 3TH TOHSTHUS IMPU OIMHMCAHWU BEIIECTB U HUX
MpEeBpAIlCHU;

3) ucnoavzosames XAMUIECKYIO CHMBOJIMKY JJIsl COCTaBJICHHsT ()OPMYJI BEIIECTB M YPABHCHUH XUMHUYESCKUX PEAKIIHIA;

4) onpedensims BaAJICHTHOCTh M CTEICHb OKUCIICHUS XMMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3UYHOIO COCTaBa; MPUHAJICKHOCTh BEHICCTB K
onpeaenéHHOMY KJIacCy COeIMHEHUH N0 hopMysiaM; BUA XUMUUYECKOH CBsI3U (KOBaJICHTHAS, HOHHAs, METAJUIMYECKas ) B HEOPraHMUECKUX COSAUHEHUSX;
3apsi] MOHA MO XUMHUYECKOoW (opmyne; Xapakrep Cpelbl B BOJHBIX PAcTBOpaX HEOPraHMYECKUX COCIUHEHHM, THUN KPUCTAUIMYECKOW PEemETKH
KOHKPETHOTO BEIIECTBA;

5) packpvieamo cmoicn Tepuoaudeckoro 3akoHa [I. Y. MeHeneeBa U IEMOHCTPHPOBATH €0 MOHUMAaHKE: OMMCHIBATH M XapaKTEPU30BaTh TAOIHMUHYIO
dopmy Ilepruoanueckoil cucTeMbl XMMHUYECKHX JJIEMEHTOB: pa3iuyvaTh MOHATHUS «rjiaBHas moiarpynmna (A-rpynma)» u «mobounas noarpymnmna (b-
TpyIa)», Majable U OOJNBIINE MEePUOAbl; COOTHOCUTh 0003HAUEHUS, KOTOPhIE UMEIOTCS B MEPUOANYECKOM TabIHUIle, C YUNCIOBBIMU XapaKTePUCTHKAMHU
CTPOEHUS aTOMOB XUMUYECKHUX AJIEMEHTOB (COCTaB U 3apsia Aapa, 00IIee YUCIO IEKTPOHOB M PACTIPEICTICHUE UX 110 JIIEKTPOHHBIM CIIOSIM); OOBSICHSTh
oOmIue 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB AJIEMEHTOB M UX COCIMHEHHM B Mpeeax MaiblX MEePUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPO CHHS
UX aTOMOB;



6) wraccughuyuposeams XMMUYECKHE JIEMEHTBI; HEOPTaHMYECKUE BEIIECTBA; XUMHYECKUE PEaKIMH (110 YUCIY U COCTABY YYaCTBYIOLIMX B PEaKIHU
BEIIECTB, 10 TEIUIOBOMY 3((EKTy, IO M3MEHEHHIO CTETICHEH OKUCIICHUS! XUMHUECKUX HJIEMEHTOB);

7) xapaxmepuzosams (ONUCHIBATh) OOIIME W CHEHU(PUYSCKUE XUMHUYECKHE CBOMCTBA NMPOCTBIX M CIOXHBIX BEIICCTB, IMOATBEPXkIas OIMCAHHE
IIpUMEpaMU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHMI COOTBETCTBYIOINX XUMUYECKUX PEAKIINL;

8) cocmasnsimb ypaBHEHHUS IEKTPOIUTHUSCKON AUCCOIMALIMYI KUCIIOT, IIEJI0YEH U COJICH; MOJIHbIC U COKpAIEHHBIC YPABHCHUSI PEaKLIUH HOHHOTO
O6M€Ha; YpaBHCHHUA peaKHHﬁ, MNOATBCPKAAIOIMINX CYIICCTBOBAHHUC Te€HETHYECKON CBSI3U MCKAY BEIICCTBAMU PA3JIMYHBIX KJIACCOB,

9) packpvieams cyuHocms OKMCINTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIUI OCPEICTBOM COCTABJICHUS AJICKTPOHHOTO OaaHCca ATUX PEaKIIHid;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH MPOTEKAHHMsS XUMHUYCCKHX MPEBPALICHUN B pPa3IMYHBIX
YCIIOBUSX;

11) gviyucasims OTHOCUTENBHYIO MOJICKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJK0 XUMUYECKOTO JIEMEHTA 10 (OPMYJIe COCTMHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTH PACUYETHI 110 YPAaBHEHUIO XUMHUECKOW PEaKIINH;

12) credosamsb nipaBUIIaM TOJIB30BaHHS XMMUYIECKOH TIOCY/ION U 1a00paTOpHBIM 000PYIOBAHUEM, a TaKXKe MpaBHiaM OOpalleHHs C BEIIECTBAMH B
COOTBETCTBUHU C HHCTPYKIUAMU I10 BBITTOJTHCHUIO Ha60paTOpHBIX XUMHUYECKHX OIIBITOB ITI0 IMOJYUCHUTIO U CO6I/IpaHI/IIO ra300 6p33HBIX BCIIICCTB (aMMI/IaKa
U YIIJIEKHUCIIOTO Ta3a);

13) nposooums peaxiyu, MOATBEPIKIAIOIINE KAYSCTBEHHBIH COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHU/I-, OPOMUJI-, HOIH/I-
, Kap6OHaT-, CbOCCbaT-, CHJIMKAaT-, cym)(baT-, TUAPOKCUA-NOHBI, KATUOHBI aMMOHUWA U HOHBI U3YYCHHBIX MECTAJJIOB, ITPUCYTCTBYIOIIKUE B BOJHBIX paCTBOPAX
HCOPraHNM4CCKUX BECIICCTB,

14) npumensimob OCHOBHBIC OTEPAIlMM MBICIUTEILHON ACATCILHOCTH — aHAJIN3 U CHHTE3, CPaBHCHHE, 000OIICHHE, CHCTEMATU3AINIO, BhISIBICHUE
MPUYMHHO-CIICJICTBEHHBIX CBSI3€H — ISl W3Yy4CHHsI CBOWMCTB BEIIECTB M XHMHYECKHX PEAKIMH; €CTECTBCHHO-HAYYHBIE METOJbl TO3HAHUS —
HaOI0ZCHUE, U3MEPEHNE, MOACIIUPOBAHUE, IKCIIEPUMEHT (pealbHBINH U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne | HaumeHOoBaHUe pa3iaesioB u Kosan4yecTBo yacos dunexkTpoHHble (HUpoBbHIE) 00pa3oBaTebHbIE PeCypPChl
n/n TeM IPOrpaMMBbl

BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHe
padoThI padoThI

Paznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHSA.

1.1. | Xumus — BaxHasi 00J1aCTh 3 0 1 https://resh.edu.ru/subject/29/
€CTeCTBO3HAHUS H https://resh.edu.ru/subject/lesson/1521/start/
NPaKTHYECKOM POIII ypox Nel-5.
AefATeJbHOCTH YeJI0BEKA. MynbTUMeAUHHBINA qUCK, MpuioxkeHue K yaeoHuky O.C. I"abpuensn

Xumus 8 kiacc.




bubnmnoreka BuI€OypOKOB

https://interneturok.ru (8 kmacc)

http://maratakm.narod.ru Caiit «Mup Xumum»
http://webelements.narod.ru IMonynspHast GHOIHMOTEKA XUMHUECKUX
3JICMEHTOB
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-
predmet-himii.html

1.2.

BemecrBa
U XUMHYeCKHe peaKkIuM.

18

1.5

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1522/start/

POIII ypox Ne6-7.

MynbTUMEAUHHBIN AUCK, TpuiokeHne Kk yueoHuky O.C. 'aOpuensin
Xumus 8 Kiacc.

bubnuoTeka Bu1eoypokoB

https://interneturok.ru (8 xmacc)

http://classchem.narod.ru KouTpen — Xumus 11 Bcex:
yaeOHOMH(POPMAITMOHHBIN CalT

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnmukGepoBoii
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/

Hroro no pazneny

21

Pasznen 2. BaxHeiinue npeacTraBuT

€JIM HCOPraHNn4eCKUX BEIIECTB.

2.1.

Bo3ayx. Kucnopona. Ilonsitue
00 oxcuaax.

6

0

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

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

POII ypok Nel1,12,15,16,23.

MynbTUMeauHHBINA qUCK, puioxkeHue K yaeoHuky O.C. ["abpuensn
Xumus 8 knacc.

bubnmnoreka Bu1e0ypokoB

https://interneturok.ru (8 kmacc)

http://www. nanometer.ru OHJIaliH-CITPaBOYHHUK XUMUYECKUX JIEMEHTOB
WebElements
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-
prevraweniyab/sostav-vozduha




2.2.

Bonopoa.
IMonsiTHE 0 KMCJIOTAX
U COJISIX.

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

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

ypok Nel13,19,20,21,22. MyabTUMUAUUHBINA JUCK, TPUIIOKEHUE K
yueOnuky O.C. I'abpuensn Xumus 8 Kiacc.

bubnuoreka BUACOYpOKOB

https://interneturok.ru (8 kmacc)

http://classchem.narod.ru KonTpen — Xumus s Beex:
yu4eOHOMH(OPMAITMOHHBIN 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-Kiacc-
NEePBBIA-TOA-00y4ueHUs/ypOK-4 7-KHCIOThI-COCTaB-KiIaccupuxanms-
HOMEHKJIATypa-ToTydeHHE-KUCIOT
https://www.sites.google.com/site/himulacom/3BoHOK-Ha-ypoK/8-Kiacc-
NEePBBII-TOa-00yueHMsI/ ypok-49-conuknaccupukanus-HOMEHKIaTypa-
CIOCOOBI-TIONTyYeHHUS-COTIEH

2.3.

KoaunyecTBeHHBIE
OTHOILCHMS B XUMMH.

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

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

POHI ypok Ne§,9,10. MynbTUMETMIAHBINA TUCK, TPHUIIOKEHNE K YICOHUKY
O.C. TI'abpuensia Xumus 8 kiacc.

bubnnoTeka Bu1e0ypoKoB

https://interneturok.ru (8 xmacc)

http://chemistry. narod.ru XuMuK.py: caliT 0 Xumuu
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-
14608/kolichestvo-veshchestva226776/re-91ae5ac2-1e8d-4f6d-936f-
0645h96f2afa

2.4,

Bopa. Pacteopsl. IlonsiTue
00 OCHOBAHMSX.

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

https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main/

POII ypok Nel4,17,18,23. MyabTUMEIUNUHBIN JUCK, TPUIOKEHUE K
yuebHuky O.C. I'abpuensn Xumus 8 kiacc.

bubnmnoreka BU1€OypOKOB

https://interneturok.ru (8 kiacc)




http://chemistry. narod.ru XuMuK.py: caiit o xumun

2.5.

OcHOBHBIE KJIACCHI
HEOPraHU4eCcKHX
coeIMHEeHUM.

11

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

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

POUI ypox Nel5-24 MynbTUMeIUNHHBIN TUCK, TPUIOKEHUE K YIEOHUKY
O.C. TI'abpuensin Xumus 8 Kiacc.

bubnmnoreka Bu1e0ypokoB

https://interneturok.ru (8 xmacc)

http://classchem.narod.ru KouTpen — Xumus 11 Bcex:
yaeOHOMH(DOPMAITMOHHBIN CaUT

http://chemistry. narod.ru XuMuK.py: caiitr o xumun
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-
veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-
44d8-b12f-albfl6aa7772

Hroro no pazneny

31

Pasznen 3. llepuoguyeckuii 3axoH u [lepuoauveckas cucrema xumuueckux 1eMenToB /I. U. MenaeneeBa.
Crtpoenue aToMoB. XUMHYeCKasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIMHU.

3.1. | llepnoauyecKkuii 3aKOH 7 1 0 https://resh.edu.ru/subject/29/
IMepuoanyeckas cucrema https://resh.edu.ru/subject/29/8/
XUMHMYECKHX 3JIEMEHTOB POII ypok Ne25-28 MynbTUMEIUNRHBIN JUCK, TPUIOKEHUE K YICOHUKY
J. . MeHnaejeeBa. O.C. TI'abpuensa Xumus 8 kiacc.
Crtpoenue aTtoma. bubnuoreka BUIeOypoKoB
https://interneturok.ru (8 kmacc)
http://classchem.narod.ru KonTpen — Xumus yist Bcex:
yueOHOMH(POPMAITMOHHBIN CaNT.
http://chemistry. narod.ru XuMuK.py: caiit o xumuu
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-i-
miendielieieva.html https://resh.edu.ru/subject/lesson/2053/start/
3.2. | XuMu4ecKas CBSI3b. 8 1 0 https://resh.edu.ru/subject/29/

OKHCIUTEIBHO-
BOCCTAHOBUTEJIbLHbIE
peakumu.

https://resh.edu.ru/subject/29/8/
POIII ypox Ne29-34 MynbTUMEAUHHBIN JUCK, TPUIOKEHNUE K YIE€OHUKY
0O.C. T'abpuensn Xumus 8 kiacc.




bubnuoteka BUIEOypoKOB

https://interneturok.ru (8 kmacc)

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-

reakczii
Hroro no pazgeny: 15
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YHACOB| 68 |4 6.5
10 ITPOI'PAMME
9 KJIACC
Ne | HaumeHoBaHMe pa3/iesioB M TeM Koan4yecTBo yacos duaexkTpoHHbIe (LU poBbHIE) 00pa3oBaTebHbIE pecypChl
n/n MPOrpamMmmbl
BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHe
padoThbI padoThbI
Pasznes 1. BemecTBo 1 XUMHYECKHEe PEAKIUM.
1.1. | IloBTOpPEHME M yriryGJieHHEe 6 1 0 https://resh.edu.ru/subject/29/
3HAHHMI OCHOBHBIX Pa3/1eJI0B https://resh.edu.ru/subject/29/9/
Kypca 8 kiacca. MynbTumenuitHblil AUCK, npuioxenue K yueoHuky O.C.
["abpuensn Xumus 9 kiacc.
bubnuoreka BUIEOypOKOB
https://interneturok.ru (8 kiacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
1.2. | OcHOBHBIE 32aKOHOMEPHOCTH 4 0 0 https://resh.edu.ru/subject/29/
XUMHYECKHX pPeaKkIuid. https://resh.edu.ru/subject/29/9/
POIII ypox Nel-4




MynpTUMEAUWHBIN AUCK, TpUIIoKeHHE K yueOHuky O.C.
["abpuensn Xumus 9 kiacc.

bubnmnoreka BU1€0ypoKoB

https://interneturok.ru (9 kiacc)
https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie

1.3. | DnekTpoauTHYeCKast 10 https://resh.edu.ru/subject/29/
aMcconmanusa. XuMmyecKue https://resh.edu.ru/subject/29/9/
peakuuu B pacTBopax. POIII ypox Ne5-9
MynpTUMEAUHHBIN AUCK, TpUIoKeHue K yueonuky O.C.
["abpuensn Xumus 9 knacc.
bubnuoTeka BuIeoypokoB
https://interneturok.ru (9 xmacc)
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-
dissocziaczii
Hroro mo pazgeny 20
Pa3nen 2. Hemera/uibl M X COeIUHEHUS.
2.1. | O0mas xapaKkTepucTUKA 5 https://resh.edu.ru/subject/29/
XuMHYecKHuXx dj1eMeHToB VIIA- https://resh.edu.ru/subject/29/9/
rpynmnsl. I'ajorensi. POUI ypok Nel0
MynbTUMETUHHBINA TUCK, TpuiiokeHue K yaeonuky O.C.
["abpuensn Xumus 9 kiacc.
bubnuoreka BUaEOypOKOB
https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/himicheskie-svoystvasoedineniy-galogenov
2.2.| O0mas XxapaKTepuCTHKA 5 https://resh.edu.ru/subject/29/

XNUMHYECKHUX dJIeMeHTOB VIA-

rpynnsl. Cepa u eé coeuHeHH.

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

POII ypoxk Nel1-13

MynbTuMeIniHBINA AUCK, TpuiIokeHue K yueoHuky O.C.
["abpuensn Xumus 9 kiacc.




bubnuoreka BUACOYpOKOB

https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/sera-serovodorod-i-sulfidy

2.3.| O6uas xapaKTepucTHKA 7 https://resh.edu.ru/subject/29/
XHMHYECKHX 3J1eMeHTOB VA- https://resh.edu.ru/subject/29/9/
rpynmnsi. A3or, ¢pocgop u ux POIII ypox Nel4-16
COeIMHEHUH. MynpTUMEAUHHBIN AUCK, TpUIoKeHue K yueonuky O.C.
["abpuensn Xumus 9 kiacc.
bubnuoTeka BUI€0ypOKOB
https://interneturok.ru (9 xmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
2.4. | O0mas xapaKkTepucTUKA 12 https://resh.edu.ru/subject/29/
XHMHUYeCKHX 3j1eMeHToB IVA- https://resh.edu.ru/subject/29/9/
rpynmsl. POII ypok Nel7-21
Yriepoa u KpeMHUI U MX MynbTUMeTUHHBIN TUCK, puiiokeHue K yaeonuky O.C.
COeIMHEHUS. ["abpuensn Xumus 9 kiacc.
bubnuoTeka BuIeoypokoB
https://interneturok.ru (9 xmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
Hroro mo pazgeny 29
Pa3nen 3. MeTa/li1bl M X COeIUHEHHUS.
3.1. | O6mme cBO¥icTBAa METAJLJIOB. 4 https://resh.edu.ru/subject/29/

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

POIII ypok Ne22

MynbTumenniiHbIA AUCK, npuitoxeHue K yueoHuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoreka BuaeoypokoB

https://interneturok.ru (9 kiacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/




I[TPOTPAMME

https://skysmart.ru/articles/chemistry/khimicheskie-svojstva-
metallov https://skysmart.ru/articles/chemistry/korroziya-metallov

3.2. | BaxkHeiilme MeTAJUIbI H HX 10 2 0.5 https://resh.edu.ru/subject/29/

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

POIII ypox Ne23-27
MynpTUMEAUWHBIN AUCK, TpUIoKeHue K yueoHuky O.C.
["abpuensn Xumus 9 kiacc.
bubnuoTeka BU1€0ypOKOB
https://interneturok.ru (9 xmacc)
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii

Hroro no pazneny: 14

Paznen 4. Xumusi 1 oKpy:Kaomas cpejia.

4.1. | BemecTBa 1 MaTepHaJbl B 3 0 0 https://resh.edu.ru/subject/29/

JKU3HHU YeJI0BeKa. https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/lesson/3504/conspect/151484/
MynbTUMEeTUIHBINA TUCK, TpUIoKeHue K yaeonuky O.C.
["abpuensa Xumus 9 kiacc.
bubnuoTeka BuIeOypoOKOB
https://interneturok.ru (9 kmacc)

Uroro no pazneny: 3

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB IIO | 68 6 5.5

IHOYPOYHOE IINTAHUPOBAHMUE

8 KVIACC

Tema ypoka

KoanuecTBo 4acos




Ne BCEro | KOHTPOJIbHbIE | MpakTH4YecKue | Buabl, ¢popmsl

n/n padoTsbI padoThI KOHTPOJIsA

1. | IIpenmer xumuu. Posib XuMuu B )KU3HU 1 0 0 VYerHbIl ompoc;
YeJoBeKa.

2. | Xumus B cucreMe HayK. MeTobl 1 1|0 0 VYcTHBIN ompoc;
MO3HAHUS B XUMUH.

3. | 3HaKoMCTBO ¢ paBUIaMH O€30TTaCHOCTH 1 1|0 1 VYcTHBIN ompoc;
u npuéMaMu paboThl B XUMUYECKOM IIpakTrnueckas
naboparopun. [Ipaktudeckas padora Ne 1 pabora;
"[IpaBusia paboThI B 1a0OpaTOPUHN U
npuéMbI 0OpaleHus ¢ 1abopaTopHbBIM
obopynoBaHuem".

4. | Tena u BemectBa. @U3NYECKHE CBOMCTBA 1 |0 0 VYerHbI ompoc;
BEIIECTB. ATrperaTHoe COCTOSIHHE TectupoBanue;
BEIIECTB.

5. | Yuctele BemectBa 1 cMecu. CiocoOb! 1 0 0 [TuceMeHHBIR
paszaenieHus cMmeceil. KOHTPOJIb;

6. |IIpaktuyeckas padora Ne 2 "Pasmenenme| 1 |0 1 [TpakTrueckas
cMmeceil (Ha mpuMepe OUYKUCTKU MOBapEHHOM paborTa;
cosm)".

7. | Atombl u mosekyibl. [Ipocteie u cioxkubie | 1 |0 0 [TucerMeHHBIH
BEIIECTBA. KOHTPOJIb;

YcTHbIN onpoc;

8. | XuMuyeckue 31eMeHThI. 3HaKu (CUMBOJIBI) 1 |0 0 VYerHbIl ompoc;

XUMHWYCCKHUX 3JICMCHTOB.

XUMHUYECKUN
JMKTaHT;




9. | ATOMHO-MOJIEKY/IIpHOE ~y4eHHe. 3aKoH 0 YcTHbI ompoc;
IIOCTOSIHCTBA COCTaBa BELIECTB.

10. | Xumuueckas popmyna. BaneHTHOCT 0 VYcTHBIN ompoc;
aTOMOB XMMHYECKUX DJIICMECHTOB.

11. | CocraBnenue xuMHuecKux Qopmya Mo 0 IInceMeHHBIN
BaJIeHTHOCTU. HaxokneHue BaJeHTHOCTH KOHTPOJIb;
XUMHUYECKUX IJIEMEHTOB 10 (popmyIe.

12. | OTHOCHTEBHAS aTOMHast Macca. 0 [TucbMeHHBII
OTHocuTeNbHAsE MOJIEKYJISIpHAsE Macca. KOHTPOJIb;

VYeTHBIN 0o1poc;

13. | Pemtenue 3amay Ha BBIUKCIIEHUE 0 ITnceMeHHBIR
OTHOCUTEIILHOW  MOJIEKYJISIPHOM  MaccChl KOHTpPOJIb;
BEIIECTB.

14. | MaccoBas qoJisi XUMUYECKOTO dDJIEMEHTA B 0 YerHbIN ompoc;
COETMHEHUH.

15. | Pemrenne 3amaq Ha BEIYHMCIIEHHE MAaCCOBOM 0 [TuceMeHHBIH
J0JIM XUMHUYECKOTO 3JIeMeHTa o (opmyrie KOHTPOJIb;
COeIMHEHUS

16. | ®usnyeckue U XUMHYECKUE SIBICHUS. 0 [TucerMeHHBIH
XuMuyeckas peakius. KOHTPOJIb;

YcTHbIN onpoc;

17. |llpusHaku W YCJIOBHUS  MPOTEKAHUS 0.5 YcTHBIR ompoc;
XUMHYECKUX peaknuii. [IpakTuueckas [TpakTrueckas
pabotaNe 3 "[Ipu3Haku XUMHUYECKUX pabora;
peakumii".

18. | 3akoH coxpaHeHus: Macchl BemiecTs. M.B. 0 YCTHBIN 0Ipoc;

JIOMOHOCOB — Y4YEHBIN-IHIMKIIONIEIUCT.




19.

XUMUYECKUE YPABHEHUS.

I[IuceMeHHbIR
KOHTPOJIb;
YeTHBIN 01Ipoc;

20. | Tumbl XUMHYECKUX peaKuil (COeTMHEeHNUS, VYeTHBIN 01Ipoc;
pasnoKeHus1, 3aMelIeHUs, 0OMEHA). [IpakTrueckas

pabora;

21. | KontponbHas pabota Nel KonTtponbHas
"[lepBoHauanbHbIE XUMUYECKHE MTOHATHS " pabora;

22. | Bozgyx — cmech razos. CocTtaB Bo3ayxa. YerHbIi ompoc;

23. | TerutoBo#t 3 (eKT XUMHUUYECKON peakIny, [TucemMeHHBII
MOHATHE O TEPMOXUMHUYECKOM ypaBHEHHH, KOHTPOJIb;
9K30- ¥ SHJOTEPMHUYECKUX PEAKIUAX. YcTHbBIN onpoc;

24. | Kucnoponq — XUMHYECKHUH DJJIEMEHT U YerHbIN ompoc;
npoctoe BemecTBo. O30H. Haxoxnenwue
KHUCTIOpoJa B mpupoae, (usnueckue u
XUMHYECKHE CBOIICTBa (peakuuu
okucneHus, ropenue). llorstue 00
okcuaax. CrnocoObl MoTydeHus: KHCIopoaa
B JIa0OpaTOpuM U TMPOMBIILICHHOCTH.

[Ipumenenue kucaopoa.

25. | [Ipaktueckas padora Ne 4 "[lonydyenue u [IpakTrueckas
coOMpaHue KUCIOPOJAa, W3Yy4YEHHE €ro pabora;
CBOMCTB".

26. | KpyroBopor kuciaopoaa B INpHUpOJE. YceTHBIN 0ompoc;

TormBo (yroiab U MeTaH). 3arpsi3HEHUE
BO3/yXa, CHOCOOBI €ro MpeaoTBpAIEHHSL.




Ycunenune IIapHUKOBOT'O addexra,
paspylIeHHe 030HOBOTO CIIOSL.

27. | BaeHTHOCTS. OKcHUIbL: COCTaB, ITnceMennbIi
HOMEHKJIaTypa (MexayHapoaHas u KOHTPO!JIb;
tpuBuanbHast). CocraBieHue  Gopmyin
OKCH/JIOB TI0 BaJICHTHOCTH.

28. | Bomopon — XUMHUYECKHH JJIEMEHT U VYerHbIl ompoc;
npocroe  BemectBo. Haxoxnenwe B
npupojsie, (U3NYECKHEe U XUMHUYECKUE
CBOMCTBA (HA TIpUMEPE B3aUMOJICHCTBUS C
HEMETAJUIaMU M OKCHJaMH METaJlJIOB),

MIPUMEHEHHE, CITOCOOBI TIOTydEHHUS.

29. | Ilpaktuueckas padora Ne 5 "TloxyueHue u [TpakTHueckas
cobupanue BOJOPOJaA, HW3YYCHHE €ro pabora;
CBOMCTB".

30. | KucaoTsr: COCTaB, Kiaccudukanus, [IuceMeHHBIH
HOMEHKJIaTypa, (QU3NYEeCKHue CBONCTBA. KOHTPOJIb;
Nuaukaropsr. YcTHbBIN onpoc;

31. | Comu: COCTaB, HOMEHKJIaTypa. [T1ucbMeHHbBII
CocraBnienue popmyn coseit. [lonsrue o KOHTPOJIb;
KpHUCTaJUIOTUIpaTax. 3HaueHUe COJIeH. YerHblid onpoc;

32. | O60011IEHNE U cUCTEMATH3ALMS] 3HAHUHN. YcTHBIR ompoc;

TectupoBanue;

33. | KonuuectBo BemectBa. Mouib. MossipHas YCeTHBIN 01poc;
Mmacca.

34. | 3akoH ABoraapo. MossipHbIii 00BEM T'a30B. YceTHBIN 0ompoc;




35. | Pemenne  3amay Ha  B3aMMOCBS3b [TnceMeHHbII
KOJIMYECTBA BEILECTBA, 00bEMA M MAacChl KOHTPO!JIb;
razoB.  Pacu€rel 1o  XMMHUYECKUM
YpaBHEHUSIM.

36. | Pacy€rhl 1O XWMHUYECKUM ypaBHEHHSIM. [TnceMeHHbII
[Ipumenenue 3akoHa ABOTaapo. KOHTPO!JIb;

VYeTHBII 01Ipoc;

37. | Bona: HAaXOXKJICHUE B TPUPOIIE, YcrHbIN onpoc;
¢usuveckue cpoiictBa. Pois pacTBOpoB B
MPUPOJE U B )KU3HU YesnoBeka. KpyroBopot
BOJIbI B IPHUPO/IC. 3arps3HEHUE MPUPOTHBIX
BoJI. OXpaHa U OYMCTKA IPUPOJTHBIX BO/I.

38. | Boma xak pacTBOpUTENnh. PacTBOpHL YcTHEIH ompoc;
PactBopumocTe  BemecTB B BOJE.

Hacpimennsie u HEHACBIICHHbIE
pactBopel. PacTBopuMOCTH Ta30B U
JKUIKOCTEN B BOJIE.

39. | Konnentpamust  pactBopoB. MaccoBas [T1ucbMeHHbII
JI0JIsl BEIlIeCTBA B pacTBOpe. Briuncienus ¢ KOHTPOJIb;
UCIIOJIb30BAHMEM  MOHSTHSI  «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPEM.

40. | [IpakTuyeckas pabota Ne 6 [IpakTrueckas
"[IpurortoBrienue pacTBOpOB c paborTa;
onpeaeEHHON KOHIIEHTpauen'".

41. | AHanu3 U CHUHTE€3 — METOJbl H3y4YCHHS [TucerMeHHBIH
cocTaBa BOJbl. XHMHUYECKHE CBOICTBA KOHTpOJIb;
BOJIbI (peakuuu C MeTajylaMH, OKCHJIaMHU
METaJJIOB M HEMETAJIJIOB)

42. | Knaccudpukauus HEOPraHU4ECKHUX [TuceMeHHBIM
COCIMHECHUN. Oxcuppl: COCTaB, KOHTPOJIb;




Kiaccudukanusi (OCHOBHBIC, KHCIOTHEIE,
amM(pOTepHBIE, Hecosieo0pa3yroniue),
HOMEHKJIaTypa (MexayHapoaHas u
TpuBUaibHast). [losyyeHrne u XumMudeckue
CBOMCTBA KHUCJIOTHBIX n OCHOBHBIX
OKCHJIOB.

YeTHBIN 01Ipoc;

43.

OcHoBaHMsl: cocTaB, KiaccUUKaIus,
HOMEHKJIaTypa (MexyHapoHas "
TpUBHUAbHAs), (U3HUECKHE U XUMUYECKUE
CBOICTBa, CIOCOOBI OJTyYEHHUS.

I[IuceMeHHbIA
KOHTPOJIb;
VYeTHBIN 01poc;

44,

AMdoTepHbIE OKCHABI U TUIPOKCUIBI, MX
CBOICTBA U MOJTyYEHHE.

[IuceMeHHbI
KOHTPOJIb;
VYeTHBIN 0ompoc;

45.

Kucnortsr: COCTaB, KJ1accupUKaIus,
HOMEHKJIaTypa, pU3nuecKue cBOIMCTBA.

[TuceMeHHbIT
KOHTPOJIb;
YcTHbBIN onpoc;

46.

Kucnotsr: XUMHUYECKHE CBOMCTBA,
crocoObl MoJydeHus. Psn akTUBHOCTH
METaJUIOB.

[T1ucbMeHHbII
KOHTPOJIb;
YerHblid onpoc;

47.

Conu (cpenHue): HOMEHKIATYpa, CIIOCOOBI
MOJIyYCHHUs, B3aMMOJCHUCTBUE COJICH C
METaJUIAMH, KHCJIOTaMH, IIeJI0YaMHU U
COJISIMH.

[T1ucbMeHHbII
KOHTPOJIb;
YcTHbIN onpoc;

48.

Breraucnenus mo YpaBHCHUAM XHUMHUYECKOU
pCaKkIuu.

IIuceMeHHbIN
KOHTPOIJIb;




49. | 'enernueckass CBsI3b MEXAY KlaccaMu [TnceMeHHbII
HEOPraHUYECKUX COCUHECHUI. KOHTPO!JIb;

50. | [IpakTuueckas pabora Ne 7 Pemenue [TpakTrueckas
OKCIIEPUMEHTAJIHBIX ~ 3a7a4 10 TeMe pabora;
"OCHOBHBIE  KJIAaCChl ~ HEOPraHUYECKUX
coeuHeHu".

51. | Ypok o00600meHuss u cucreMaTH3aluu VYcTHBIN ompoc;
3HAHUM. TectupoBanue;

52. | KontponpHass pabora Ne2 "Bakueimme KonTtponbHas
MPEACTaBUTEHN HEOPraHUYEeCKUuX pabora;
BEIECTB".

53. | Crpoenne aromoB. CocTaB aTOMHBIX sIJIEp. [TncsMeHHbII
MN3otonbl.  Dnexkrtponsl.  Dusnyeckui KOHTPOJIb;
CMBICTT TTIOPSIKOBOTO HOMEPA AIIEMEHTA. YcTHbBIN onpoc;

54. | Ilepuomnyeckuii 3akoH u [lepuonnueckas YerHbIN ompoc;
cucTteMa XuMHyeckux siemeHtoB J[.U.

Menneneena. [Tepuonpl, TPYIIIIbI,
noArpynmbl. @U3NYECKU CMBICT HOMEPOB
Mepuoja 1 rPyIIbL.

55. | CtpoeHue 3/IeKTPOHHBIX 000JI0YEK aTOMOB [TucerMeHHBIH
nepBeix 20  XUMHUYECKHUX  DIIEMEHTOB KOHTPOJIb;
MIEePUOUIECKON CHUCTEMBI
. . Menaeneena.

56. | XapakTepucTUKa XHUMHUYECKOTO 3JIEMEHTa [TucbMeHHBII
[0 €ro TNOJIOKEHUI0 B MEPUOJAUYECKON KOHTpOJIb;

cucteme /1. 1. Menaeneena.

YCTHBIN 0Ipoc;




S7.

3HayeHHE MEePHOAUYECKOrO 3aKOHA U
IIEPUOANYECKOM CHCTEMBl XUMHUYECKHX
JJIEMEHTOB Ul  Pa3BUTUA HAyKd W
npaktuku. . . MenneneeB — y4€Hbli,
MeJaror ¥ rpaXJaHuH.

YeTHBIN 01Ipoc;
CooOmenue;

58. | Ypok 0000meHnss W cHCTEMaTH3aluu YcTHBIH ompoc;
3HAHUM. TectupoBanue;

59. | KonTpomsHas pabota Ne3 KoHnTpopHas
"[leproauueckuii 3akoH u [lepnoanueckas pabora;
cuctema J[. . MenneneeBa. Ctpoenue
aToma'.

60. | DIEeKTPOOTPHUIIATEITHHOCTh aTOMOB [TucerMeHHBIH
XAMHYECKNX DJIEMEHTOB. XHUMUUYECKAS KOHTPOJIb;
CBS3b: KOBaJICHTHAs MOJISIpHAS " YcTHBIN onpoc;
KOBAQJICHTHAsS HETOJIAPHASL.

61. | [IpomexyrouHas arrecTarus. KontponbHas
BITP/KonTponsHas padoTa. pabora;

BIIP;
62. | MouHas cBs3b. [TuceMeHHBIH
KOHTPO!JIb;
YcTHbIN onpoc;
63. | Meraiuindeckas CBA3b. YcTHBIR ompoc;
64. | BajqeHTHOCTE U CTEIIEHh OKUCIIEHUS. IIuceMeHHbIN
KOHTpOJIb;

YCTHBIN 0Ipoc;




65. | TpeHupoBOUYHBIE YIpaKHEHUS mno 1 |0 0 [TucbmMeHHBII
BBIYHCIICHUIO CTCTICHH OKHUCJICHHUS KOHTPOJIb;
3JIEMEHTOB B COCIMHECHUSX. YcTHBIN 0nIpoc;

66. | OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC 1 |0 0 [TucerMeHHBIIH
peakuuu (OBP). Ilpouecchl okucienus u KOHTPOJIb;
BOCCTAHOBJICHUS. Oxucnurenu 51 YcrHbIN 0npoc;
BOCCTaHOBHTEJIH.

67. | CocraBnenue ypaBHeHHH okuciutenpHo-| 1 |0 0 [TucbmMeHHBII
BOCCTAaHOBHUTEIBHBIX pEAaKIUA U CXeM KOHTPOJIb;
AJIEKTPOHHOTO OaiaHca. VYceTHBIN 0o1poc;

68. | Ypok pa3BHBAOIIEro KOHTPOJIS 3HAHUU. 1 |0 0 [TucerMeHHBIH
XuMmus B ACUCTBHH. KOHTPOIJIb;

VYeTHBIN 0ompoc;

OBIIEE KOJIMYECTBO YACOB I10 68 |4 6.5

[TPOTPAMME

9 KJIACC
Ne Tema ypoka Kosan4yecTBo 4acos Bunbi, popmbi
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI

1. | Knaccuduxkamus 1 HOMEHKIATypa 1 |0 0 YcTHBIR o1poc;
HEOPraHMYECKUX BEIIECTB
(MexTyHapoHas M TpUBUATIbHAS).

2. | llepnoauueckuii 3akoH. Ileproauueckast 1 1|0 0 VYceTHbIl ompoc;

CHUCTEMA XMMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CTpoeHHE aTOMOB.




3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYCCKHX 3JICMCHTOB IICPBLIX TpéX
IIEPUOAOB, KA, KAJIBLHA U UX
COEJIMHEHUI B COOTBETCTBUU C
IIOJIOKCHHUEM B HepI/IOIlI/IIIGCKOfI CUCTEMC U
CTPOEHUEM aTOMOB.

VYeTHBIR 01poc;

XUMHYeCKHE CBOMCTBA BEIIIECTB, ITnceMeHHBIN

OTHOCAIIUXCS K Pa3IMYHbIM KJIaccam KOHTPOJIb;

HEOPraHWYECKUX COCIMHEHUM, UX

reHeTnyeckas CBS3b.

Crtpoenue BemecTBa: BUABI XUMHUYECKOM ITnceMennbIit

CBSI3U. THUIBI KPUCTATUTMYECKUX PEIIETOK, KOHTPOJIb;

3aBHUCHUMOCTE CBOMCTB BEIIECTBA OT THIIA

KPUCTAJUTMYECKON PEIIETKH.

CrtapToBBIil (BXOHOW) KOHTPOJIb. KonTposbHas
pabora;

Knaccudukanus XuMUIeCKUX peakifii 1mo ITuceMenHbIi

pasIMYHBIM TpHU3HaKaM (10 YHCIy | KOHTPOJIb;

COCTaBy  YYacTBYIOUIMX B  pEaKIUH
BEILIECTB, IO TemioBoMy dddexTy, 1o
M3MEHEHHIO CTETICHEH OKHCIICHHSI
XUMUYECKUX JIEMEHTOB, TI0 00paTHMOCTH,
M0 YYacTHIO Karajau3atopa). OK30- U
SHJIOTEPMHYECKHEC peaKIuu,
TEPMOXUMHUYECKUEC YPABHCHUSI.

YcerHblii onpoc;

ITonsarue (o) CKOpPOCTH XHUMHYESCKOM
pCaKkIuu. IlonsgsTHe O TOMOIE€HHBIX H
TeTCPOTCHHLBIX peaKknusx. CDaI(TOpBI,
BJIMAOINHUE Ha CKOPOCTb XUMHYECKOM
pCaKkIuu.

[TuceMmenHbIit
KOHTpOJIb;
YCTHBIN 0Ipoc;




9. |Ilonste 06 0OpaTUMBIX ¥ HEOOPATUMBIX [TucbmMeHHBII
XUMUYeckux  peakuusx. llonstue o KOHTPO!JIb;
XUMUYECKOM  paBHOBecud. DakTOphI,

BIIMSAIONIME HA CMEUIEHHWE XHUMHUYECKOTO
paBHOBECHS.

10. | MexaHu3M OKUCITUTEIHHO- [TnceMeHHbII
BOCCTAHOBUTEIbHBIX PEAKIIUMA KOHTpO!JIb;
(27IeKTPOHHBIN OalaHC OKUCTUTETHHO-

BOCCTaHOBUTEIBHON PEAKIIMH).

11. | Teopus ANEKTPOJIUTUYECKON IInceMeHHBII
JTUCCOITUAITUH. DIIEKTPOIUTHI u KOHTPO!JIb;
HEINEKTPOJNUTEL.  KaTHOHBI,  aHWOHBL. VYeTHBIN o1poc;
MexaHu3M  JIHUCCOIMAIAM  BEIIECTB €
Pa3IMYHBIMU BUJAMU XUMHUYECKOH CBSI3H.

12. | Crenens  guccormaruu. CuibHBIE U YcTHBIN 0onpoc;
cia0ble AIIEKTPOJIUTHI.

13. | Peakiiuu unoOHHOTO OOMEHA, YCIOBHS HX [TuceMeHHBIH
MPOTEKAHHUSL. HNonnsbie YpaBHEHUS KOHTpOJIb;
peaKkui.

14. | Xumudeckne CBOMCTBA KMCIIOT B CBETE [T1ucbMeHHbBII
MIPEJICTaBICHUM 00 IEKTPOIUTUYECKOM KOHTpO!JIb;
JTUCCOLMALIUH.

15. | Xumuyeckue cBOKWCTBAa OCHOBAaHUH B CBETE [IucbmMeHHBII
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKOM KOHTpO!JIb;
JTUCCOLMALIUH.

16. | Xumuyeckre CBOWCTBa coJiei B CBeETe IInceMeHHbI
MPEJICTaBICHU 00 AIEKTPOIUTUYECKON KOHTpOJIb;
JUCCOIMAIIUU.

17. | TlonsTHE O THAPOJIN3E COJIEH. VYceTHbIl ompoc;




18.

KauecTBeHHBIE pPCakiiukn Ha KaTHOHBI U
AHHUOHBI.

I[IuceMeHHbIR
KOHTPOJIb;

19.

[Ipaktuyeckass pabora Nel. Pemenune
OKCTIIEPUMEHTANBHBIX 3aJad 10 TeMe
"DNIeKTPOTUTHYECKAs TUCcCoanus'.

[IpakTnueckas
pabora;

20.

KonTtponsHas pabota Nel
"[lepuoauueckuii 3akoH u [lepuonnyeckas
cucrema J[. 1. MenneneeBa. CrpoeHue
aroma'.

KoHnTtponbHas
pabora;

21.

OOmiast ~ XapakTepUCTHKa  TaJOTEHOB.
OCOOEHHOCTH CTPOCHHSI aTOMOB OJTUX
JJIEMEHTOB, XapaKTEPHBIE JJTSI HUX CTCTICHH
okucinenus. CrpoeHue u (uzHUecKue
CBOWCTBA MPOCTHIX BEIIECTB — raJIOTEHOB.
XUMHUYECKUE CBOMCTBA HA MIPUMEPE XJIOpa
(B3auMopelicTBre c MeTaliamH,
HEMETaJIJIaMU, IIeJI0YaMH).

[TuceMeHHbIA
KOHTPOJIb;
VYeTHBIN o1poc;

22.

XJI0pOBOJOPOI. CounsaHas KHUCJIOTa,
XUMHUYECKUE CBOIiCTBa, MOJTy4CHHE,
npuMeHeHne. KadecTBeHHass peakuusi Ha
XJIOPUA-HOHBI.

[T1ucbMeHHbII
KOHTPOJIb;
YcerHblii onpoc;

23.

DuU3HOI0rNYECKOe HeﬁCTBHe XjJopa H
XJIOpOBOAOPOJa Ha OpraHu3M UYCJIOBCKaA.
Baxneiiue XJIOpHUAbI K UX HAXOXKJICHHC B

IpHUpoIe.

YcTHBIN onpoc;

24,

IIpaktuyeckas pabora Ne 2. Pemenune
SKCMEPUMEHTANbHBIX 3aJad 10 TeMe
"[loarpynna rajgoreHos".

IIpakTrueckas
pabora;




25.

Pemenne 3aJa4 Ha BBIYUCICHUA IIO
YPaBHCHUAM XHMHWYCCKHUX peaKuHﬁ, €CJIIn
OJIMH pCarcHT AaH B HU30BITKE.

I[IuceMeHHbIR
KOHTPOJIb;

26.

OO6mas xapakTepucThKa 31eMeHTOB VIA-
rpynmnbl. OCOOEHHOCTH CTPOEHHUs aTOMOB
ATHX D3JIEMEHTOB, XapaKTEPHBIC UISI HHUX
crenieHl  okucieHus.  CrpoeHwe U
(u3nvecKne CBOMCTBA MPOCTHIX BEIIECTB -
KHCIIOpOJIa W Cephl.  AJUIOTPOIHBIE
MOu(UKAIIUM  KUCJIOpPOJa UM CEPBHL.
XUMHUYECKUE CBONCTBA CEpBL.
Haxoxnenne cepsl u e€ COeIWHEHHH B
npupoje.  XUMHUYECKOE  3arps3HEHHe
OKpY)Karolenl cpeabl COETUHEHUSIMUA CEPBI
(KUCTIOTHBIE JTOK[IH, 3arpsi3HEHUE BO3TyXa
u BOJIOEMOB), CrocoObI ero
MpeI0TBpAILEHUSI.

I[IuceMeHHbIA
KOHTPOJIb;
VYceTHBII 01poc;

27.

CepoBogopoa, cTpoeHue, (U3HUIECKUE H
XUMHUYECKHE CBOMCTBA.

ITuceMenHbIi
KOHTPOJIb;
YcTHBIN onpoc;

28.

OKCI/II[BI CCPhbI Kak npeaACTaBUTCIIN
KHCJIIOTHBIX OKCHUJOB. CCpHI/ICTaH KHCJIOTA.

[T1ucbMeHHbII
KOHTPOJIb;
YcerHblii onpoc;

29.

Cepnas  kuciora,  ¢Qusnyeckue
XUMUYECKHE CBOWcTBa  (00mMe  Kak
OpeACTaBUTENS  KJlacca  KHCIOT |
cneunpuyeckue), mnpumenenue. Comu
CepHOM KHCIOThI, KaUeCTBEHHAs peaKIus
Ha cynb(haT-uoH.

[T1ucbMeHHbII
KOHTPOJIb;
YcrHbBIN onpoc;




30.

XUMHUUYECKUE PEAKIINH, JIEKALTUE B OCHOBE
IIPOMBIIIJIEHHOTO ~ CIloco0a  MOJTy4eHus
cepHOM KuCIOThl. Pemienue 3amad  Ha
HAaXOXJEHUE MAaCcCOBOM JOJIM BBIXOJA
IIPOJIyKTa PEaKI1u.

I[IuceMeHHbIR
KOHTPOJIb;

31.

OO6mast xapakTepucTUKa 3JIeMEHTOB VA-
rpynmnbl. OCOOEHHOCTH CTPOEHHUsI aTOMOB
9TUX DJIEMEHTOB, XapaKTEpHBIE ISl HUX
CTEIICHU OKHCJICHHUS. Asor,
pacnpocTpaHeHue B Ipupoje, pusndeckue
U XuUMHYEeCKHe cBoiicTBa. KpyrosopoT
a30Ta B NIPUPOJIE.

I[IuceMeHHbIA
KOHTPOJIb;
VYeTHBIN 01poc;

32.

AmMuak, ero gpusn4eckue U XMMHUYECKHe
CBOICTBa, TMOJYy4YeHHE U MPUMEHEHHUE.
Conu amMMOHHMS, HX (QU3KMYECKHE U
XUMUYECKHE  CBOMCTBA, IPUMEHEHHE.
KagecTBeHHast peakiysi Ha MOHbI aMMOHUSI.

[TuceMeHHbIT
KOHTPOJIb;
VYeTHBIN o1poc;

33.

[IpakTtuueckass padora Ne3. IlomydeHue
aMMuaKa, U3y4yeHHUe ero CBOMCTB.

[IpakTnueckas
pabora;

34.

A3oTHas KkucioTa, ¢€ (QU3MYCCKUE U
XUMUYECKHe CBOWcTBa  (00mmMe  Kak
MPEJICTAaBUTENS  Kjacca  KUCIOT |
cnenuduueckue). Hurpateor.

YcerHblii onpoc;

35.

Hcnonb3oBaHue HUTPATOB U COJeH
aMMOHHMSI B  KauecTBE MHHEPAIbHBIX
ynoopenuii. XuUMHYECKOe 3arps3HEHHe
OKpYXaIOoIlEel Cpe/ibl COeIMHEHHUSIMU a30Ta
(KUCIOTHBIE 10K/IU, 3aTPS3HEHNE BO3AyXa,
MOYBHI M BOJJOEMOB).

YcrHbIN onpoc;
Coobienue;




36.

®ochop, amroTpomHBIe MOIUPUKALNAN
dochopa, duznuecKkue W XUMHYECKUE
CBOICTBA.

I[IuceMeHHbIR
KOHTPOJIb;
VYeTHBIR 01poc;

37.

Oxcung  dochopa(V) wu  dochopHas
KHACIIOTa, (HU3MUECKHE ¢ XUMHUYECKHUE
cBoiicTBa, moiydyeHue. KadecTBeHHas
peakuus Ha ¢docdar-uoHBbI.
Wcnonb3oBanue QochaTtoB B KadecTBe
MUHEpaAJIbHBIX yI0OpeHuil. 3arps3HeHue
MPUPOIHBIX BOAOEMOB pocharamu

I[IucpMeHHbBIA
KOHTPOJIb;
YceTHBIN 01poc;

38.

Yrnepon, amioTpomHble MOau(HUKaAINHU,
pacrpocTpaHeHHe B pupoie, GU3ndeckre
U XUMUYECKHE CBOMCTBA. AjcopOIusi.
Kpyrosoport yriieposa B npupose.

[TuceMeHHbIT
KOHTPOJIb;
VYeTHBIN o1poc;

39.

Oxcuapl yriaepona, uX (uU3MUECKHE U
XUMHYECKHUE CBOMCTBA, (PU3UOJIOTUYECKOE
JeicTBe  HA  JKUBbIE  OPraHU3MBlI,

MOJTyYCHHE " IPUMEHECHHE.
DKOJIOTUYECKHE MPOOJIEMBI, CBSI3aHHBIE C
OKCHJIOM yraepona(IV);

TUIOTe3a  TJIOOAIBHOTO  TMOTEIUICHUS
KJINMATa; MapHUKOBBIA (D PEKT.

YcTHBIN 0onpoc;

40.

VYronpHas Kuciaora U €€ COIM, HX
(U3UYeCKue W XUMHUYECKHE CBOWCTBA,
NoJy4eHue u npuMenenue. Kauectsennas
peakuus Ha KapOOHAT-UOHBI.
Hcnonb3oBaHnue kapOOHATOB B  OBITY,
MEIUIMHE, MPOMBIIIJIEHHOCTH, CEIbCKOM
XO035ICTBE.

[T1ucbMeHHbII
KOHTPOJIb;
YcrHbBIN onpoc;




41. | Ilpaktuueckass pabora Ned. Ilomydenue IIpakTrueckas
yriekucioro rasza. KauecrBeHHas peakuus pabora;
Ha KapOOHAT-HOH.

42. | IlepBoHauasIbHBIC MTOHATUSA 00 VYceTHBIT 01poc;
OpPraHMYEeCKUX  BEHIECTBaX  Kak O
COEIMHEHUSX yriepoaa: O0cOoOEHHOCTU
COCTaBa U CTPOCHHMSL.

43. | Tlonsatne ©0  OWOJOTHMYECKH  BaKHBIX YcTHBIN 0onpoc;
BEIIECTBAX: JKMpaX, Oeykax, yrieBojax. CooOuienue;
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U
HEOPraHUYECKUX COCTMHECHUI.

44. | KpeMHuit, ero ¢puznyecknue U XuMUYECKHE IIncemMeHHBII
CBOWCTBA, TOJyYeHHWE W TPUMEHEHUE B KOHTPOJIb;
anekrpoHuke. CoelWHEHUsT KpEeMHUS B VYeTHBIN o1poc;
MIpHUPOJIE.

45. | O6mme mpexacraBieHuss 00  OKCHC YcrHBIN ompoc;
kpeMHESA(IV) u KpeMHHEBOW KHUCIOTE. Coobmienue;
CunukaTel, WX HCIOJIb30BaHUE B OBITY,

MEUIIMHE, TPOMBIIIJICHHOCTH.

46. | BaxHelue CTPOUTEIbHBIE MaTepUaIb: YcerHblii onpoc;
KepaMHKa, CTEKJIO, IIEMEHT, OCTOH, Coobmienue;
xkene300eTon.  [IpoGmembr  Ge3omacHOTO
WCIOJIb30BAHUSA CTPOUTENBHBIX
MaTepHUaIoB B MOBCEAHEBHON KU3HU.

47. | Ilpaktuyeckas pabora Ne 5. Pemenue [IpakTrueckas
OKCIEPUMEHTAJbHBIX 3a/Jad [0 TeMe paborta;
"Baxmneitmue HEMETAJIbI u 170.
coenuHeHus".

48. | O0001IEeHe U cCUCTEMATU3AINAS 3HAHUIA. VYeTHbIN ompoc;

TectupoBanue;




49.

KonTtponrHast pabora Ne2 "Hemeramibl u
WX cOoeMHeHus".

KontponbHas
pabora;

50. | O0Omass ~ xapakTepuUCTHKa  XUMHYECKHX VYceTHBIT 01poc;
3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU HX
MOJIOKEHUS B TEPUOJUYECKON CHUCTEME
XUMHYECKUAX AJIEMEHTOB
JI. . MenneneeBa M CTPOECHUS aTOMOB.

Crpoenne wMeramuioB. Meramueckas
CBSI3b U METaJUTMUECKash KPUCTAJIMIeCcKast
pemeéTKa.

51. | DAEKTPOXUMHUUECKHI PN  HAMPSHKEHUM [TncrMeHHbII
MeTauioB. DU3WMYECKHEe U XUMHYECKHE KOHTPOJIb;
cBoiictBa MeTauioB. OOIME CrIOCOOBI YcTHBIN o1poc;
MOJTYYCHUST METaJIOB.

52. | IlonsiTHE O KOPPO3MH METAUIOB H YcerHbIN o1poc;
OCHOBHBIE CITIOCOOBI 3aIIUTHI OT KOPPO3HH. Coo0bmienue;

53. | CrnaBel (cTanb, 4YyryH, JHOPATIOMUHHM, YcTHBIN ompoc;
OpoH3a), WX TMpPUMEHEHHE B OBITY H Coo0menus;
MIPOMBIIIJIEHHOCTH.

54. | lllenounsle MeTamuibl. IlonokeHue B [IucemeHHbIH
MEePUOJUYECKON  CHCTeME XUMHUYECKHX KOHTPOJIb;

anemeHTOB [I. 1. MeHneneeBa, cTpoeHue
atoMoB.  Haxoxxnenue B mpHUpOJE.
dusnyeckue U XUMMUYECKHUE CBOMCTBA (Ha
npuMepe Hatpus W Kanus). OKcuasl U
TUIPOKCHUIBI HaTpus u Kawus.
[IpyuMmeHeHne MEen0YHbIX METAIOB U UX
COCIUHEHU.

YcrHbBIN onpoc;




55.

[llenoyHo3eMeNbHBIE METAUIBI MarHui u
KaJIbLUi, cTpoeHue aToMOB. [losoxeHue B
MEPUOANYECKON CHUCTEME XUMHUYECKUX
3JIEMEHTOB J. . Menjeneera.
Haxoxnenune B npupone. dusmyeckue u
XMMHUYECKHe  cBoiicTBa.  Bakneiline
COCIMHEHUS KaJIbIUS (OKCUI, THAPOKCHU/,
COJIN).

I[IuceMeHHbIR
KOHTPOJIb;
VYeTHBIR 01poc;

56. | Pemenue 3amad  Ha BBIYMCICHHS TIO [TncsMeHHbII
YpaBHEHUSAM XHUMHUYECKUX PEAKIUU, €CIIH KOHTPOJIb;
OJIMH W3 PEareHTOB JlaH B W30BbITKE WU
COJICPXKUT TPUMECH; MAacCCOBOM JIOJIH
BBIXO/Ia TTPOJIYKTA PEAKIIHH.

57. | )Kéctkocthb BOABI W cmnocoObl  €é YcTHBIN 0ompoc;
YCTpaHEHHS.

58. | Beruncnenus mo ypaBHEHUSIM XUMHUYECKHX [TncbMeHHbII
peakiuii, ecau OJUH U3 PEareHTOB JIaH B KOHTPOJIb;
BHUJIE BOJHOIO pacTBOpa C M3BECTHOM
MacCOBOM JIOJIEH.

59. | IlpakTudeckass pabdora Ne6. JKéctkocTh [TpakTrueckas
BOJIbI U METO/IbI €€ YCTpaHEHUSI. paborTa;

60. | AnmroMuHUI. [Tonoxxenue B [TucerMeHHBIH
MEePUOJUYECKON  CHCTEME XUMHUYECKHX KOHTPOJIb;
anemeHTOB JI. I. MenpaeneeBa, cTpoeHue YcrHbIN onpoc;
atoma.  Haxoxnenwe B mpupoje.

Ou3nyeckue W XUMHYECKHE CBOWCTBA.
AmdoTepHble  CBOWCTBA OKCHIa U
TUAPOKCHUAA.

61. | [IpomexyrouHas aTTecTalusl. KonrtponbHas

BIIP/KonTposibHas paboTa. pabora;




BIIP;

62. | Kenezo. IlonoxkeHue B MEPUOIUICCKOM [TucerMeHHBIIH
cucTeMe XuMH4YecKux diemeHToB JI. M. KOHTPOIIb;
Menneneesa, CTpOCHUE aroMma. VYceTHBIT 01poc;
Haxoxnenune B npupone. dusmyeckue u
XUMHYECKHE CBOMCTBA.

63. | Okcumel, THAPOKCHIBI B con xene3a(ll) u [TncbMeHHbII
xeneza(Ill). KOHTPO!JIb;

64. | [Ipaktaeckas pabota Ne 7. Pemenue [IpakTnueckas
OKCIIEPUMEHTAJIBHBIX ~ 3a7ad [0 TeMe pabora;
"BayxkHelIne MeTaIbl U UX COeTUHEHUS " .

65. | HoBpie  mMarepmanbl ¥ TEXHOJIOTHH. VYeTHBIN o1poc;
BemecTtBa u Marepuaiibl B MOBCEIHEBHOM Coo0bmienue;
XKU3HU YeJoBeKa. XUMHUA U 3I0pPOBBE.
be3zonacHoe wHCHONB30BaHUE BEUIECTB U
XUMHUYECKUX peakUuil B OBITY.

66. | [IpupoaHble UCTOYHUKHU YIJIEBOJIOPOAOB YcTHBIN ompoc;
(yroJib, IpUPOIHBINA ra3, He(Th) MPOTYKTHI CoobmuieHue;
UX T1epepaboTKH, WX pPOJIb B OBITY H
MIPOMBILIJIEHHOCTH.

67. | OCHOBBI 9KOJOTHYECKOH TI'PaMOTHOCTH. VYeTHbIl ompoc;
XHUMHYECKOE 3arpsi3HEHUE OKpYKarolei CooOuienue;
cpenpl, peAesbHO JIOTyCTUMAs
koHneHTpamus Bemects - [IJIK). Poib
XUMUU B  PEIIEHUU  HSKOJOTUYECKUX
npobiuem.

68. | [loBTopenue Tembl "l'eHeTuueckasi CBs3b IInceMeHHbIM
MEXK/y METaJlJIaMU U HEMEeTaulaMu'. KOHTpOJIb;
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OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

8 KJIACC

Xumus. 8 kiacc/I"abpuensia O.C., OctpoymoB WN.T'., Cnankos C.A., AkinonepHoe o6mectBo «M3narensctBo «IIpocBemnienuey;
Xumus 8 kimacc. Xumust 8 kinace: yaeonuk / O. C. IN'abpuensH. — 8- u3a. npepad. — M. : Ipoda, — 2019 r. 287 c.[1] c.: un. - (Poccuiickuii yaeOHUK).
ISBN 978-5-358-21272-5

9 KJIACC

Xumus. 9 kimace/I"abpuensa O.C., OctpoymoB WN.T'., Cnankos C.A., AkinonepHoe o6mectBo «M3narensctBo «IIpocBemenuey;
Xumus 9 kimace: yaeonuk / O. C. IN'abpuensia. — 7-e u3a. npepad. — M. : Ipoda — 2019 1. 319, [1] c. mn. (Poccuiickuii yueOHUK)
ISBN 978-5-358-21507-8

METOJUYECKUE MATEPHAJIBI JUISA YUUTEJIA

8 KJIACC

1. B momomp mkonpHOMY yuutento. M. FO. I'opkoBenko «Iloypounsie pazpadotku o xumuu kK yaeOuukam: O. C. I'abpuensua; H. . Conuna, M. I1.
Canuna; I'. E. Pymsutuca, ©. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005 r.

2. B momomp abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumusy». [locodue a1 MKOILHUKOB CTAPIIMX KJIACCOB U MOCTymnarmux B BY3bl1.
Hpoda, Mocksa 2005 r.

3. B nomomp abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». 1 IKOJLHUKOB CTapIIKX KJIACCOB M MOCTYMaronux B BY35bI.
Teopernueckue ocHoBbl. Borpockl. 3agaun. Tectsl. [Ton penakuueit mpodeccopa P. A. Jlununa 3 — e uznanue, ucnpasieHHoe. Jpoda, Mocksa 2004

T.
4. T'abpuensan O.C. [Iporpamma kypca xumuu ais 8-11 kinaccoB o0mieo0pazoBarenbHbIX yupexaeHuit. — M.: Jlpoda;

5. I'a6puensu O.C. Xumus: § kiace : yueOHUK [T 0011e00pa3oBaTeIbHbIX yupexkaeHuil. — M.: JIpoda.

6. 'abpuensn O.C. U3yyaem xumuto B 8 ki1.: ntuaakrudeckue marepuaisl / O.C. I'abpuensn, T.B. CmupHoBa. — M.: bauk mroc

7. I'abpuensn O.C., BuckoOoitnukoBa H.I1., SurykoBa A.B. HacrospHast kaura yuutens. Xumus. 8 ki1.: Meroandeckoe nocobue. — M.: JIpoda;
8. I'abpuensH O.C., Pynos H.H., TonkyHos B.W. Xumuueckuii sxkcriepuMeHT B mikoJie. 8 kiacc. — M.: Jlpoda

9. MunucrepcTBo o0pazoBanus Poccuiickoit @enepannu. [Iporpammsl s 0611e00pazoBaTenbHbIX yupexkaeHui. Xumus 8 — 11 knaccsl. -3-¢
u3anue, crepeotunHoe - Mockaa; poda, 2002 . (ctp. 26 — 37).

10. PaGouyas nporpamma. Xumus. kK YMK O. C. I'abpuensana Jlabupunr. py. U3narenscto "Bako" 2016 r.



11. ®enepanbHOrO0 KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa ooiero odpasosanwus mo xumuu (Yacte 1. OcHOBHOE 00111e€ 00pa30BaHKE) s
OCHOBHOM 0011e00pa30BaTEIbHOM IIKOJIBI B COOTBETCTBHHU C CYIICCTBYIOIIECH KOHIICTIIMEH XUMUIECKOTO 00pa30BaHusl.

12. Xumus: 8 kiacc: KOHTPOJIbHBIC U TPoBepouHbIe padoThl K yueOoHuky O.C. 'abpuensna «Xumus. 8 kinace» / O.C. 'abpuensn, [1.H. bepeskun, A.A.
VYurakoBa u 1p. — M. : JIpoda;

13. Xumus 8 knace. Xumus 8 kiacc: yuebnuk / O. C. 'abpuensa. — 8-¢ uza. npepad. — M. : JIpoda, — 2019 r. 287 c. [1] c. : un. - (Poccuiickwmii
Y4eOHHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnumax 8 — 11 kiraccer. CripaBounoe mocobue. ABtop — cocraBureib A. E. Haconosa 10 — e u3nanue, crepeorumntoe. poda, Mocksa
2007 .

9 KJIACC

1. B nomoup mxonsHOMY yuutento. M. 0. I'opkoenko «Iloypounsie pazpadbotku no xumuu k yueOuukam: O. C. 'abpuensna; H. . Conuna, M. I1.
Canuna; I'. E. Pymsutuca, @. I'. ®enpamana» 9 kiacc. «Bako», Mocksa 2005 r.

2. B momomp abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumust». [TocoOue /1 MKOTBHUKOB CTAPIITUX KJIACCOB U MO CcTynaromux B BY3br1.
Hpoda, Mocksa 2005 T.

3. B nomomes abutypuenty. P. A. Jluaun, B. A. Monouxko, JI. JI. ArapeeBa «Xumus». 11 MIKOJFHUKOB CTApIINX KJIACCOB M MOCTYMarOMuX B B Y351
Teopernueckne ocHoBbl. Borpockl. 3agaun. Tectsl. [Toa penakuueit mpodeccopa P. A. Jluguna 3 — e uzmanue, ucnpasieHHoe. [Ipoda, Mocksa 2004
r.

4. I'abpuensa O.C. IIporpamma kypca xumuu i1 8-11 kimaccoB o6meo0pa3oBaTenbHbIX yupexkaeHuit. — M.: [Ipoda;

5. Xumus 9 knacc: yae6nuk / O. C. 'aGpuenss. — 7-e u3z. npepad. — M. : Ipoda — 2019 1. 319, [1] c. un. (Poccuiickuii yueOHHUK)

ISBN 978-5-358-21507-8

6. 'abpuensu O.C. M3yuaem xumuto B 9 kiI.: muaaktudeckue Mmarepuaisl / O.C. 'abpuensn, T.B. CmupraoBa. — M.: bimk mutroc

7. T'abpuensu O.C., Bucko6oitaukoBa H.I1., AmykoBa A.B. HactosnbHas kaura yuaurens. Xumus. 9 ki1.: Meroaudeckoe nocodue. — M.: [Ipoda;

8. N'abpuensu O.C., Pynor H.H., Tonkynos B.W. Xumudeckuii skcriepuMeHT B mikoJje. 9 kiace. — M.: llpoda

9. MusnuctepcTBo obpazoBanust Poccuiickoit @enepanuu. [Iporpammel i1 001meo0pa3oBaTeNbHBIX YUpeKaeHUH. Xumust 8 — 11 kimaccol. -3-¢
u3aHue, crepeoTunHoe - Mocksa; Jpoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus k YMK O. C. I'abpuensina Jlabupunrt. py. U3natenscto "Bako" 2016 r.

11. denepanbHOro KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHaapTa ooiiero odpazosanus no xumuu (HYacte 1. OcHoBHOE 00111ee 00pazoBaHue) s
OCHOBHO1 00111€00pa30BaTEIbHOI IKOJIBI B COOTBETCTBHH C CYIIECTBYIOILIEH KOHIENIMEH XUMHUUECKOTO 00pa3oBaHMUsL.

12. Xumusi: 9 kinacc: KOHTpOJIbHbIE U poBepouHble paboThl K yueOHuky O.C. ['abpuensna «Xumus. 9 kiace» / O.C. I'abpuensn, I1.H. bepezkun, A.A.
VYakoBa u 1p. — M. : Ipoda;

13. Xumus 9 knacc: yue6nuk / O. C. I'abpuensia. — 7-e u3f. npepad. — M. : [lpoda — 2019 1. 319, [1] c. un. (Poccuiickuit yaue6Huk) ISBN 978-5-358-
21507-8

14. Xumus B Tabnunax 8 — 11 knaccel. CripaBounoe noco6ue. ABTop — cocraButens A. E. Haconosa 10 — e usnanue, ctepeotuntoe. [Ipoga, Mocksa



2007 r.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

8 KJIACC

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

2) http://www.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 st yauTenss XUMUU U OMOJIOTHUN)
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 xacc)

9) http://chemistry. narod.ru XuMuK.py: caliT 0 xumuu

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

11) Mopran Beepoccuiickoit omuMIuas! MKOJILHAKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBarenbHbIi mopTait. http://www.gov.ed.ru

13) ®enepanbHbIil poccuiickuii o01eoOpazoBarenbHbIi optai. http://www.school.edu.ru
14) ®enepanbubiit noptan «Poccuiickoe o6pazoBanuey. http:// www.edu.ru

15) TTopran kommanuu «Kupusatr u Medoauiiy. http://www.km.ru

16) O6pa3zoBatenbHBIN opTast «Yuebay. http://www.uroki.ru

17) XKypnan «Kypbep oO6pazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk o6pa3zoBanus». http://www.vestnik.edu.ru

19) Uznarensckuit foM «IIpodxuuray. http://www.protkniga.ru

20) U3parenbckuit nom «1 ceHTsOps». http://www. 1september.ru

21) ®ectuBans neparorudeckuii uaeit «OTKPBITHIN ypok» (M3AaTenbckuil 1oM «1 ceHtaOps»). http://festival. 1september.ru
22) https://elementy.ru/catalog?type=39

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

24) Untepuet noptan [Ipolllkony.pyhttp:// www.proshkolu.ru/

25) http://www.mon.gov.ru MUHUCTEpCTBO 00pa30BaHUs U HAYKH.

26) Caiit CIAM I'MA: PEILY BIIP, OI'D, 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://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 st yuutesnss XkMUH 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/29/9/

8) https://interneturok.ru (9 xmacc)

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

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

11) Moptan Beepoccuiickoit omuMmuas! mkoJsHUKOB. hitp://rusolymp.ru/

12) Pycckuii o6pazoBarenbHbIi nopTai. http://www.gov.ed.ru

13) ®enepanpHblil poccuiickuii o0ieo0pasoBarenbHbli noprai. http://www.school.edu.ru
14) ®enepanbhblii nopran «Poccuiickoe oOpazoBanue». http://www.edu.ru

15) Iopran komnanuu «Kupun u Medoauit». http://www.km.ru

16) ObpazoBaTenbHblil mopran «Yuebay. http://www.uroki.ru

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

18) XKypnan «BectHuk o6pazoBanusi». http://www.vestnik.edu.ru

19) Uznarensckuit goM «IIpodxauray. http://www.protkniga.ru

20) Uzparenbckuit 1om «1 ceHTaOps». http://www.1september.ru

21) ®ecruBanp negarorudeckuii uaen «OTKPBITHIN YPoK» (M3aTeIbeKuil oM «1 ceHTsi0ps»). http://festival. 1september.ru
22) https://elementy.ru/catalog?type=39

23) Unrepuet nmoprain [Tpolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHUCTEPCTBO 00pa30BaHUs U HAYKH.

25) Caiir CIAM I'MA: PELLLY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIbHOI'O ITPOLIECCA

YYEBHOE OBOPYJOBAHHUE

1) TexHuueckue cpeacTBa OOyUCHUS:

1.TeneBu3op (c AMaroHanblo KpaHa He MeHee 72CM)
2. IlepcoHanbHbIN KOMIIBIOTED

3. Konouku

4. TlpunTep na3epHbIi



2) IleyaTtHast IpoLyKIUS:

. [IpaBuna TexHuKH 0€3011aCHOCTH (CTEH] SKCIIO3ULIMOHHBIN)

. [leproauueckas cucrtema xumudeckux aieMeHToB J[.. MenneneeBa (cTeH dKCIIO3ULIMOHHBIN)

. PacTBOprMOCTB coJeld, KUCIOT U OCHOBaHUM B BOJIE (CTEH/1 SKCIIO3ULIMOHHBIH)

. [IpaBuiia moBeaeHus1 0Oy4arONIMXCs B KAOMHETE XUMHH (CTCH/T SKCIIO3UIIMOHHBIN )

. [IpaBuna noseneHus oOyyaromuxcs B KaOMHeTe XUMUU (MHCTPYKTAXH /711 IPAKTUYECKUX padboT U J1a00PaTOPHBIX OMBITOB),
. leMoHcTparoHHbIe TaOIUIIBI IO XUMUU

. leMOHCTpallMOHHbIE TUIAKATHI 10 HEOPTAHUYECKON XUMUHU

. KoMmiekT nopTpeToB XMUMUKOB

0N DN W~

3) Cnenuanu3zupoBaHHas yuyeOHast MeOeb:
1. locka aynuTopHas ¢ MarHUTHOM MOBEPXHOCTHIO U C TIPUCIIOCOOIEHUSAMU JJIs1 KPETIeHHsI Ta0NuL, KapT
2. CTOn 1eMOHCTPAIMOHHBIN (M3 JBYX CEKIUH)

3. Ctos MUChMEHHBIN U1 yuuTens (B KJIaCCHOM KOMHaTe U B Ja0OPaHTCKOM)

4. CTomBl ABYXMECTHBIE YUEHUUYECKHE B KOMIUIEKTE CO CTYJIbIMHU

5. Ctyn s yunrens

6. llIxadpr ceknroHHbBIE A1 000PYIOBaHUS B JTAOOPAHTCKO M

7. llIkad BBITSDKHOM

8. CTeHka mKoIbHas

9. PakoBuHa-MolKa

10. Tymbouka

11. CreHnn K1acCHBIN yrojaok

12. Ceiid aysa XxpaHEHHS PEaKTHBOB

OBOPYJOBAHMUE JUIAA ITPOBEJAEHUSA ITPAKTUYECKHUX PABOT

Y4eOHo-npakTH4YecKoe U yueOHo-1abopaTopHoe 000pya0BaHKE

1) ITpuGopkl, HAGOPHI MOCYIBI U JTA00PATOPHBIX MPHUHAUICHKHOCTEH 11 XHMUYECKOTO IKCIICPUMEHTA
OOm1ero Ha3HAYCHUS:

1. HarpeBarenpHbIe MPUOOPHI (CITUPTOBKA)

2. Jlocka Jiist CYIIKH MOCY/IBI

2) JleMOHCTpalMOHHbIE

1. HaGop nocyasl U mpUHAUIEAKHOCTEN U1 AEMOHCTPALMOHHBIX OMBITOB M0 XMMUHU

2. HaGop nocy/ipl U IpUHAIIEKHOCTEH [T BBIMOJIHEHHSI TPAKTUYECKUX pabOT M0 XUMHH
3. TaTtuB A5 1EMOHCTPALMOHHBIX NTpooupok [1X-21



3) Cnenuanu3upoBaHHbIE TPUOOPHI U alapaThl
1. Annapar (ipuGop) JuIs OJIy4eHHUs ra30B
2. [Tpubop mist coOupanus 1 XpaHEHUs Ta30B

4) KommuiekTsl 17151 1a00paTOPHBIX ONBITOB U MPAKTUYECKUX 3aHITHI 10 XUMUU
. Habop mocyiel v IprHAUICKHOCTEH ISl YISHUIECKOTO SKCIIEPUMEHTA

. Habop 6anox st xpaHeHus TBEpAbIX peakTuBoB (30 — 50 mu)

. Habop cxnsiHok ((h1akoHOB) A7l XpaHEHUs] paCTBOPOB PEAKTHBOB

. Habop nipooupoxk (ITX-14, TTX-16)

. Harpesarenu npu6ops! (ciuptoBku (50 M)

. [Ipubop s mosryueHus ra3os

. llItatuB naGoparopuslit xumuueckuid LIIJTX

. HabGop mocynb! a1 1IeMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OIBITOB

. KoMIiexkT BOpoHOK KOHYcOOOpa3HbIX

10. KoMIUIEKT BOPOHOK UIMHAPUYECKHUX

11. BopoHka nenuTenbHas HUIUHIpUYECKas

12. BopoHka kaneiabHast

13. KommuieKT ko0 KOHUYECKUX

14. KoMruiekT KoJ10 Kpyrio 0HHBIX

15. KoMIuiekT K010 I10CKOJOHHBIX

16. KoMIUIeKT MEH3ypOK

17. KOMIUIEKT XUMUYECKUX CTAKAaHOB

Hcnonb3yroT A mpoBeIeHUS pa3InYHbIX XUMHUUECKUX OTEpalyii.

18. KOMIUIEKT HUIUHIPOB:

19. KoMmiekT mnareyiey U JoKeK IS BEIIECTB:

20. KoMIUIeKT MeTalNInYecKUX U3JIeNUiA U IEMOHCTPALIMOHHBIX U Ta00OPATOPHBIX OMBITOB: 32)KMM BUHTOBOM, 32)KUM MPY>KUHHBIH,
3aKUM ITPOOHPOYHBIH, JIOKKA JUIS CKUTAHUS BEIIECTB

21. Habop cTeknsHHBIX TPyOOK

22. Habop uznenuii u3 papdopa u dasuca: crynka ¢ nectukom Nel Ne3, Turenr HU3KUH, Yala BeIapUTEIbHAS, TPEYTOIBHUK AJIst TUTIIS No6.

03N Ok Wi~

Ne)

5) Monenu
KoHcTpykTOp /U1 cOCTaBIeHUS MOJIEKYIT

6) HarypanbHble 00BEKTHI KOJUIEKIIUN
1. AnromuHun



. Bonokna

. KamenHsl1i1 yroJsib u poayKThl €ro nepepadoTKu
. Kayuyx

. MeTaibl 1 CIUIaBbI

. MuHepasbl ¥ TOpHbIE TOPOIbI

. HedTp 1 BakHelmme mpoIyKThl ee epepadoTKu
. [ImacTtmaccer

. Tonuuso

10. YyryH u cranp

11. lIxana TBeprocTH

O 00 31O L B~ W

7) PeakTuBbl

1. Kucnora constHas

2. Ha6op Ne 3 BC «Illemoumny
Kanus rugpoxcun

Kanbsuus ruapokcuy

Harpus rugpoxcnn

OTOensHo:
IM'mapoxcun aMmmoHus
IM'uapoxeun menu
IM'appoxcun Gapust

3. OxcHuapl METAJIOB:
Oxkcun Gapust

Oxkcun XKenesa (1)
Oxcug ATIOMUHAS

4. Metaisl:

ANoMUHUI (TpaHyIIbl)

Keneszo BoccTaHOBI. (IMTOPOIIOK)

[uuk (rpanysnbl)

XKeneszo meranmnueckoe BOCCTAHOBJIEHHOE BOJOPOAOM

5. HaGop Ne 6 C «Opranuueckue Be1ecTBa
I'ekcan



I'mroko3a

['muuepun

dopmanuH
MypaBbpuHas KUCIIOTa
Kucnora ykcycnas

OTaensHo:
HedTs
AHnIUH

6. Habop Ne 7 C «MunepanbHble yI0OpeHUsD)
AMMOHHI cynbdar

Kannit xnopucterit

Kapb6amun (MmoueBrHa)

Harpuesas cenutpa (HaTpuii a30 THOKHUCITBIN )
Cynepdocdar rpanyIMpoOBaHHBINA
Tpunarpuiipocdar rpanyIpoBaHHBIHI

OTOensHo:
dochoputHas Mmyka
Cynepdocdar nmpocToit
Kanuiinas cosb

7. Ha6op Ne 8 C «MoHHUTBI»
AHHOHUT
Katnonur

8. Habop 11 C «Couu 1y1st IEMOHCTPAIMOHHBIX OTTBITOBY
AMMUaxk 0e3BOIHBIN

AMMOHHUI yTII€KUCIIbII

Kanuii yrnekucinbrit

Kanuit yriekucnslii KMCIIbIN

Kanumii pochopHokuciblii

Kanbumii pocoprokucibiii

Kanpiuit hochopHOKHUCITBIN 0HO3aMEIICHHBII

Harpuit yrinexucislii



Hatpwuii pochoprokucibrii 12-BoqHBIIM

9. Habop Ne 12 BC «Heoprannueckue BemiecTBa Uit IEMOHCTPAIIHOHHBIX OTIBITOBY
Kannii ioaucTslii

Kanuii )xene3nctocuHepoIMCThIN 3-X BOIHBIN

Kasnnii s)xene3ncTocuHepoIuCThIIn

Kannii poranucteiii

Kanwmii 6pomucTsIii

Harpuii cepHOKucnbIi

Harpuit yrnexucmuslii

Hatpuii propuctsiii

Cepa monoras

10) HaGop Ne 13 BC «["anorenupi»
JInTuit XJIOpUCTHIN

AMMOHHI XJIOPUCTBIN

Bapwnii xnopucTslii

Kenezo xsmopHoe 6-BogHOE
Kanuit xsopuctslii

Kanbuuii XjaopucTeiit

Maruuii XJIOpuCThIi

Menp nByxiopucTas 2-BoJiHas
Harpuit xnopuctsiit

[uHK XJTOpUCTHIA

OTOenpHo:
Xnopuna 6apust
Xynopuj aTrOMAHUS

11. Ha6op Ne 14 BC «Cynbdatsl. Cynbdutsl. Cynbhuab»
AJIOMUHHUN CEPHOKUCIIBINA

AMMOHMI CEpPHOKUCIIBIN

XKenesa cepHokucioe 7-Mu BOJHOE

Kanuit cepHOKUCIIBIN KUCIIBIT

Kanuit cepHokucbIin

Kanbuuii cepHOKHCIBIN 2-BOTHBIHI



Kymnopoc xene3nblit

Kynopoc MenHbIi

Kymnopoc unHkoBbIi

Maruuii CEpHOKHCIIBIA 7-MH BOJIHBIN
Harpuii cepaucTsiii

Harpuii cepHokucbiii 6€3BOIHBII

12. Habop Ne 16 BC
AJNIOMHUHMI TpaHyJINPOBAHHBIN
Kenezo (IIT) oxcup

Kenezo kapOoHUITBHOE

Mens (I1) oxuce

[InHK TpaHyINpPOBaHHBIN

13. Ha6op Ne 17 C «Hutpatsi»
AMMOHUN a30THOKHUCIIBINA
Bapuit a30THOKUCIBII

Kanuit a30THOKKCITBIN
Kanapnuii a30THOKUCIIBIN
Harpuii a30THOKHUCTIBII
Cepebpo a30THOKHCIIOE

14. Ha6op Ne 18 C «CoenuneHust XxpoMar
AMMOHHUS IBYXPOMOBOKHCIIBIMA.

Kanust 1ByXpOMOBOKHCTBIN

Kanus xpoMoBOKHCIIBIN

15. Habop Ne 19 BC «CoenuHeHust MapraHiia»
Maprania 1ByOKUCh
Kanuit MapraniioBokucibIi

16. Habop Ne 21 BC «Heoprannyeckue BemiecTBa»
Kanbuus okuch

Mens (II) ceprokucnas

Menp (II) yrnekucnas oCHOBHas

Harpuit yrinexucislii



Harpuit yriexkucislii KUCbli

OTaensHo:
[IuHK a30THOKHUCIIBIN
CBuHEI a30THOKHUCIIBIHA.

17. Habop Ne 22 BC «MHIUKATOPH
MeTunoBslil OpaHKEBbIM, HHIUKATOP
®denondTanenH, UHIAUKATOP

18. Marepuainsr:
AKTHBUPOBAHHBIN YTrOJib

Bazenmun

Kanprus kapbonat (Mpamop, Men)
[Tapadun
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