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HHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo XuMuu Ajisi 00yJaromuxcs: 8-9 KIaccoB cocTaBlieHa Ha OCHOBe TpeOoBaHHil K
pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeibHO MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMS,
npeacTaBieHHbIX B dDeneparbHOM TOCyIapCTBEHHOM 00pa30oBaTeIbHOM CTaHAApPTe OCHOBHOTO OOIIETO
oOpa3oBaHusi, C y4€TOM paclpenesi€éHHBIX IO KjaccaM MpOBEpSIEMBbIX TpeOOBaHUI K pe3ylbTaTam
OCBOCHHMS OCHOBHOH 00pa30BaTeNbHON IMPOrpaMMBl OCHOBHOTO OOIIEro 0Opa3oBaHUS M DIIEMEHTOB
COJICpKAHUSA, TPEACTABICHHBIX B YHHUBEPCAIHHOM KoAM(UKAaTOpe MO XUMHH, a TaKKe Ha OCHOBE
[TpumepHO#t pOrpaMMBbl BOCIIUTAHUS 00YYAIOLINXCS TIPU MOJTYYEHUH OCHOBHOTO 00IIero oOpa3oBaHus 1
¢ yuéroM KoHuenuuu npenopaBanus yueOHOro npeamera «XuMus» B 00pa30BaTENIbHBIX OpraHU3aIUsaX
Poccuiickoit deneparuu, peanu3yromnux 0CHOBHbIE 00I1e00pa3oBarTenbHble TporpaMMel (yTB. Perennem
Konnerun Munnpocsenienus Poccun, nporokon ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMHUS»

Bxian yuebHoro mnpeaMera «XuMHs» B JOCTHXKEHHE IeJIel OCHOBHOTO 00IIero o0Opa3oBaHHs
00yCIIOBJIEH BO MHOIOM 3HAa4€HMEM XUMHUYECKOW HAyKH B MO3HAHUM 3aKOHOB IPHUPOJIbI, B Pa3BUTUU
MIPOM3BOIUTENBHBIX CUJI O0IIECTBA U CO3/JTaHUU HOBOM 0a3bl MaTepuanbHOMN KyIbTYpHI.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK pacimpoCTpaHuiia CBOE BIHMSHHE Ha Bce 00JIacTH
YeJI0BEYECKOr0 CYIIECTBOBAHUS, 3ajalla HOBOE BUJEHHE MHpa, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpPbI, HEOOXOJIUMBIM YCIOBHEM >KU3HHM OOIIEeCTBa: 3HaHWE XUMHH CIY>KUT OCHOBOM st
(dbopMHUpOBaHMSI MHUPOBO33PEHHUSI UEIOBEKAa, €ro MpeACTaBIeHUH O MaTepHaJbHOM €JAWHCTBE MHpA;
BAKHYIO POJIb UTparoT (GpopMHUpyeMble XUMHUEH NMpeacTaBIeHUS O B3aWMOIPEBPAIICHUSX dHEPruu U o0
SBOJIIOIIMM BELIECTB B MPUPOJE; COBPEMEHHAs] XMMUS HalpaBjeHa Ha pelIeHHe II0OaNbHBIX MpobiIemM
YCTOMYMBOTO Pa3BUTHUSI YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUUECKOM, MHUINEBOM W 3KOJIOTHYECKOMN
0€301acHOCTH, MPOOJIeM 3/IpaBOOXPaHEHUS.

B ycnoBusx Bo3pacraroniero 3Hau€HUsi XMMUU B JKM3HH OOILECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMMHUYECKOTO 00pa3oBaHus. B mimaHe conumanu3anyy OHO SBJISETCS OJHUM U3 YCIOBHM (hOPMHUPOBAHUS
MHTEJJIEKTa JIMYHOCTA U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XMMHMUYECKHE 3HAHMS HEOOXOAMMBI JJIsi MpUOOpeTeHHs] OOMIeKYIbTYPHOTO
YPOBHS, IO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPa3HOM
KU3HU OOILEeCTBa, JUIsl OCO3HAHUS Ba)XHOCTH PA3yMHOI'O OTHOILIEHHUS K CBOEMY 370POBBIO M 30POBBIO
IPYTUX, K OKpY)Karollel NpupoaHON cpelie, A TPaMOTHOTO MOBEACHUS TP MCTIOIb30BAHUU PA3IHYHBIX
MaTepHUaIoB U XMMHUYECKUX BEIIECTB B MOBCEIHEBHOMN KU3HHU.

Xumuyeckoe oOpa3zoBaHHEe B OCHOBHOM HIKOJIE SIBJsIETCS 0a30BBIM MO OTHOIICHUIO K CUCTEME OOIIero
XUMHUYECKOro oOpaszoBaHus. [l03ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealu3yeT MPUCYIINE
o0lieMy XUMUYECKOMY OOpPa30BaHHMIO KIIOUYEBBIE ILIEHHOCTHU, KOTOPHIE OTPaXalOT TOCYAApCTBEHHBIE,
OOLIECTBEHHbIE M WHAMBHUAyaJbHbIE MOTPEOHOCTU. DTUM OMNpENENeTCs CYIIHOCTh OOIIel CTpaTeruu
oOyueHus1, BOCIIUTAHUS U Pa3BUTHs 00YJaIOIIUXCs CPEACTBAMH YUeOHOTO MpeaMeTa «XUMHUSD.

W3yuenne mnpeamera: 1) cHnocoOCTByeT pealnu3alldd BO3MOXKHOCTEH i CaMOpPa3BUTHS U
(dbopMuUpoOBaHUS KYyAbTYphl JIUYHOCTH, €€ 00Imeld U (yHKIIMOHATBLHOW TPaMOTHOCTH; 2) BHOCUT BKJIaJ B
(dbopMHUpOBaHKHE MBIIIJICHUS U TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBIKOB HUX CAMOCTOSATEIbHON
y4eOHOM NeATeNbHOCTH, HKCIEPUMEHTAIbHBIX U HCCIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX Kak
B MMOBCEIHEBHON JKW3HU, TaK U B TPO(HECCHOHATBHON AEATEeIbHOCTH; 3) 3HAKOMHUT CO CHenu(uKoi
Hay4YHOTO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI IIEJOCTHOTO B3rJs[a Ha €IMHCTBO MPHUPOJbI M YEIOBEKA,
SIBJIIETCS. OTBETCTBEHHBIM ATAloM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTHU MOJIPOCTKOB; 4)
crocoOcTByeT (hOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPUPOJIE,
K YEJIOBEKY, BHOCUT CBOU BKJIA]l B DKOJIOTUYECKOE 00pa30BaHUE MIKOJIHHUKOB.

Haspannbple HampaBieHUs B 00yUYeHUU XUMUU OOECTIEUMBAIOTCS CHEUPUKON CONepKaHus MpeIMeTa,
KOTOPBIA SIBIIIETCS TMEAArorHYecKd aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HayKd XHMHH Ha
ONpeIeIEHHOM 3Tare €€ pa3BUTHSL.



Kypc xumum 0CHOBHOM LIKOJIBI OPUEHTHPOBAH HA OCBOCHHE OOYUYaIOLMMUCS OCHOB HEOPraHMUYECKOMN
XMMHUHU U HCKOTOPBIX MMOHATHH U CBeI[eHI/Iﬁ 00 OTACJIbBHBIX 00BeKTax opr aHUYCCKON XUMMUH.

CrpykTrypa copepxaHus npeaMmera copMUpOBaHa HA OCHOBE CUCTEMHOTO IOJAXO0/A K €r0 M3YyYeHHIO.
Co;[epxcaHHe CKJIaJbIBACTCA U3 CHUCTCMbI MOHATHI O XUMHYECKOM DJJICMEHTE U BEIICCTBE U CUCTCMbI
NOHATUH O XUMHYecKoW peaknuu. OOe 3TH CHUCTEMbI CTPYKTYPHO OpPraHM30BaHBl IO TMPUHIIUITY
[IOCJIEIOBATEILHOTO Pa3BUTUSl 3HAHUII HAa OCHOBE TEOPETHUYECKHUX IPEACTABIECHUN Ppa3HOTO YPOBHS:
aTOMHO-MOJIEKYJISIPHOIO YUYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HaHUs, ypoBHs llepuoanueckoro 3akona /l.
N. MenaeneeBa Kak OCHOBHOI'O 3aKOHa XHMMHH, YYEHHUS O CTPOEHUMM aTOMa M XHUMUYECKOM CBS3H,
IIPEJCTAaBICHUNA 00 2JIEKTPOJIMTUYECKOM OUCCOLMALMK BEIIECTB B pacTBOpax. Teopermueckue 3HaHMS
paccMaTpruBarOTCA Ha OCHOBC OMIHMPHUYCCKU IIOJYUYCHHBIX W OCMBICIICHHBIX (1)3.KTOB, Pa3sBUBAIOTCA
MIOCJIEJOBATEIBHO OT OJHOIO YPOBHS K APYroMy, BBINOJHSAS (QYHKUHUN OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOI\/JICTB, CTPOCHUA U BO3MOKHOCTEH MMPAKTUYCCKOro MPUMCHCHHS U MOJYYCHUA N3YyYaCMbIX BCIICCTB.

Taxast opraHn3anus cojxepkaHusl Kypca CIOCOOCTBYET NPEACTABICHUI0 XMMHUYECKOHW COCTABIIIOLIECH
HayYyHOM KapTHHBI MHUpa B JIOTMKE €€ CUCTEMHOW NmpHupobl. TeM caMbiM 00€CredrBaeTCsl BO3MOKHOCTh
(bOpMI/IpOBaHI/Iﬂ y 06y‘-IaI-OHII/IXC$[ ONEHHOCTHOI'0O OTHOIICHUSA K HAYYHOMY 3HAHHWIO U MCTOAaM IMO3HAHUA B
Hayke. BaxXHO Takke 3aMeTUTh, YTO OCBOCHHE COJEPKAHMSI Kypca MMPOUCXOIUT C MPUBJIEUEHUEM 3HAHUN
U3 paHee U3Y4YeHHBIX KypcoB: «Okpyxatomuii mupy, «buosorus. 5S—7 kiaccel» 1 «Pu3nka. 7 Kiiacc.

HEJIM U3YYEHUS YYEBHOTI'O IIPEJMETA «XUMMU $1»

K HanpaBneHuio mNepBOCTENEHHON 3HAYMMOCTH TMPU peau3aluud  00pa3oBaTeNbHBIX (YHKIIUI
npenMera «XUMHS» TPAAUIMOHHO OTHOCAT (OPMUPOBAHME 3HAHHM OCHOB XMMHYECKOW HAayKH Kak
00JacTl COBPEMEHHOTO0 €CTECTBO3HAHMS, IMPAKTHUYECKOM JeATEIbHOCTH YelOBEeKa M KaK OJHOTO U3
KOMITOHEHTOB MHUPOBOM KYJIBTYpBI. 3a/laya MpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI XUMHUYECKUX
3HAHUH — BaXHEHIMX (HAKTOB, TOHATHH, 3aKOHOB W TEOPETUUYECKUX TOJOKECHHUM, ITOCTYIMHBIX
0000I1IeHNIT MHUPOBO33PEHUECKOIO XapaKkTepa, s3blka HayKd, 3HAHWM O HAy4dHBIX METOJAaX H3y4YCHHMs
BEUIECTB M XMMMUYECKMX pEaklud, a Takke B (OPMHPOBAHUM U DPA3BUTUHM YMEHUHl M crnocoOoB
NEATeNbHOCTH, CBS3aHHBIX C IUIAHUPOBAaHHEM, HAONIOJEHHEM M IPOBEIECHHEM XHUMHUYECKOTO
HKCIIEPUMEHTA, COOIIIOACHUEM MTPaBUJ 0€30I1aCHOT0 0OpAaIlleHus C BELIECTBAMH B IOBCETHEBHOM JKU3HU.

Hapsny ¢ »TuM nenu n3ydeHusl mpeaMeTa B MpPOrpaMMe YTOYHEHbI M CKOPPEKTHPOBAHBI C Y4ETOM
HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOro ooOmiero obOpaszoBanusa. CerogHs B 00pa3oBaHUU 0c000
3HaYMMOM MpPU3HAETCS HANPABIEHHOCTh OOY4E€HUs Ha pa3BUTHE U CaMOpa3BUTHE JIMYHOCTH,
¢dbopmupoBaHue €€ MHTEIEKTa U oOmiel KynbTypbl. OOyueHHe YMEHHUIO YUUThCA M MPOJOJIKATh CBOE
00pa3oBaHuE CaMOCTOATEIBHO CTAHOBUTCS OJIHOM M3 BXKHEHIIUX (PYHKIMHA ydeOHBIX PEIMETOB.

B cBsI3M ¢ 3TUM NpH M3y4YE€HUU IpeMETa B OCHOBHOW LIKOJIE JOMHUHUPYIOLIEE 3HAU€HUE MpUOoOpeIu
TaKue LeJH, KaK:

(dbopMupOBaHHUE UHTEIIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMO0OOPa30BaHUIO,

COTPYHUYECTBY, CAMOCTOSATEILHOMY IIPUHATHUIO PEIICHUH, CIOCOOHON aaanTUpoBaThes K OBICTPO

MEHSIOIIHUMCS YCIIOBUSM JKU3HU;

HaMpaBJICHHOCTb O0YYEHHUS Ha CUCTEMAaTUYECKOE MIPUOOIICHNE YUaIIUXCsl K CAMOCTOSTENIbHON

[I03HABATEIbHON IEATEIbHOCTH, HAYYHBIM METOJIaM MO3HAHUSA, POPMUPYIOIIUM MOTHUBALUIO U

pa3BUTHE CIIOCOOHOCTEH K XMMUU;

o0ecrieyeHne ycloBUH, CIOCOOCTBYIOUINX MPUOOPETEHHIO 00YYaIOIIMMHUCS OTIBITa Pa3HOOOpa3HOM

JeATeIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIUI ), IMEIOIINX

YHHUBEPCAIBHOE 3HAYEHUE JUISl PA3JIMYHBIX BUJIOB JIEATENBHOCTH;

¢dbopmMupoBaHue yMEHHI OOBSICHATh U OLEHUBATH SIBIIEHUS OKPY)KAIOLIEr0 MUpa Ha OCHOBAHUY 3HAHUI

U OMIBITA, NMOJIYYEHHBIX IIPU U3YYEHUU XUMHUH;

¢dbopmupoBaHue y 00yJaronuxcsi T'yMaHUCTHUECKUX OTHOILIEHHH, TOHUMaHUS [IEHHOCTH XUMHUYECKUX

3HaHUH JUIA BBIPAOOTKHU SKOJIOTUYECKHU 1€JIeCO00Pa3HOro MOBECHHUS B ObITY U TPYIOBOM

NESITEILHOCTH B LIEISX COXPAHEHUS CBOETO 3[J0POBbs M OKPYXKAIOIIEH IPUPOTHON CPEbI;

pa3BUTHE MOTHUBAIIUH K 00Y4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE

YCBOEHHSI 001I1eUeI0OBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY Mpoduiis u

HaNpaBJICHHOCTH JalbHEHIIero o0y4eHusl.



MECTO YYEBHOTI'O IIPEJIMETA «XUMUS1» B YYEBHOM I1JIAHE

B cucreme o6miero o6pasoBanus «XuUMHs» MPU3HAHA 005A3aTEIBHBIM YU€OHBIM MPEAMETOM, KOTOPBIN
BXOJIMT B COCTaB MpeaAMETHOI o0nactu «EcTecTBEeHHO-HAYYHBIEC TPEIMETHI.

Y4eOHbIM IJIAHOM Ha e€ n3ydeHHe oTBeAeHO 136 yueOHbIX YacoB — 1o 2 4. B Hezemio B 8 u 9 kimaccax
COOTBETCTBEHHO.

COJAEP/KAHUE YYEBHOTI' O TIPEJIMETA

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumun. Posib xumun B KU3HU denoBeka. Tema u BemectBa. Ou3nyeckue CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHue BemiecTB. [loHsATHE O MeTOo/ax MO3HAaHWUS B XMMHH. XUMHS B CHCTEME HayK.
UucTteie BemectBa u cMecu. CriocoObl pa3ieNIeHUs CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JeMeHThl. CHMBOJBI XHMHUYECKHX 53JIeMEHTOB. [Ipocthie u
CJIOXHBIE BeIIeCTBa. ATOMHO-MOJIEKYJSIPHOE YUEHHUE.

Xumunyeckass ¢popmysa. BaleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOcuTenbHass aromMHas Macca. OTHOCUTeNbHash MOJIEKYNspHas Macca. MaccoBas J0Jis
XMUMHUYECKOTO AJIEMEHTA B COEMHEHHH.

dusndecKre 1 XUMUICCKUE SIBJICHHS. XUMUYECKasl peakius U e€ MPU3HaKU. 3aKOH COXPAaHEHUST MacChl
BeIIeCTB. XUMHUECKHE ypaBHeHUs. Kimaccudukarus XMMHUUECKUX peakiuil (COCIUHEHHUS, Pa3I0XKEHUS,
3aMernieHus, 0OMeHa).

XUMUYECKUH HSKCIIEPUMEHT: 3HAaKOMCTBO C XMMHUYECKOM TMOCyIoi, ¢ TmpaBuiamMu paboThl B
naboparopur ¥ TnpuéMaMu oOpameHus ¢ JabopaTOpHBIM O00O0PYJOBAaHMEM; HW3YYCHHE W OIMCAaHUE
(hM3UYECKUX CBOMCTB 00pa3Ii0B HEOPTaHWYECKUX BEIIECTB; HAOMOIeHHE (U3HUECKUX (TJIaBIICHUE BOCKA,
TasiHUE JIbJla, pacCTHpaHUE caxapa B CTYNKe, KUMIEHUWE M KOHJCHCAlMs BOJAbI) U XUMHUYECKUX (TOpeHHe
CBEUH, MPOKAJTUBAHNE METHOUW ITPOBOJIOKH, B3aUMO/ICHCTBHUE MeJla C KUCIOTOM) SIBIICHUM, HAOTI0IcCHUE U
OMMCAaHKE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX PeaKlMil (pa3iokeHue caxapa, B3aMMOJCHCTBUE CEPHOI
KHUCITIOTBI C XJOpUAOM Oapus, pasznoxenue ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMoOJAEWCTBHE
xeneza ¢ pactBopoMm coiu Meau(Il)); uzyuenue cnocoGoB paszneneHusi cMecei (C MOMOUIbI0 MarHura,
¢bunbTpoBaHUE, BhIMAPUBAHUE, TUCTUIUIALNA, XpoMaTorpadus), MpoBeIeHNEe OUNCTKY MTOBAPEHHOMN COJIH;
HaOIOJICHUE W OIKCAaHUE PE3YAbTAaTOB IPOBEICHHS OIbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXpaHEHUs
MAaccChl; CO3[JaHle MOJiesiel MOJIEKY (I1apOCTEP>KHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bosagyx — cmeck razos. Cocras Bo3ayxa. Kucnopoa — sneMeHT u npocroe BemectBo. Haxoxnenue
KHCTIOpO/ia B pUpojie, GU3NYECKUe U XUMHYECKHUe cBOMCTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kucnopoaa. CrocoObl TONydeHHUS KuUcIopoAa B Jjaboparopud U MpOMbIILIeHHOCTH. KpyroBopoT
Kucnopoa B npupoae. O30H — auioTpornHas MoaupuKaus KUCIopoa.

TemnoBoit 3hdekT XUMUYECKON peakiuu, TEPMOXUMUYECKUE YPABHEHUS, DK30- U SHAOTEPMHUECKUE
peakiuu. ToOmaMBO: Yroiab W METaH. 3arps3HEHUE BO3JyXa, YCHJIEHHE MapHUKOBOro 3(dekxTa,
pa3pyllieHre 030HOBOTO CIIOSL.

Bopopon — nsnemeHT M mpocroe BemiecTBo. HaxoxaeHue Bojpopojaa B Npupoje, (uznyeckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTel u conu.

KomnnuectBo BemecTBa. Moisib. MossipHas macca. 3akoH ABorajpo. MousspHblil 00bEM ra3zoB. Pacuérel
110 XUMHYECKUM YPaBHEHUSIM.

dusnueckue cBoicTBa BoAbl. Boma kak pactBoputens. PacTBopsl. HackllieHHbIE M HEHACHIILIEHHbBIE
pactBopbl. PacTBOpMMOCTH BemiecTB B Bojie.MaccoBas J0Jsi BELIECTBA B PacTBOpe. XUMHUYECKUE
cBoiicTtBa BoJbl. OcHOBaHUs. Pojib pacTBOpPOB B MPHUPOJE U B KU3HU 4YelloBeka. KpyroBopoT BoAbl B
npupojie. 3arpsi3HeHHe MPUPOIHBIX BOJ. OXpaHa U OUYUCTKA IPUPOAHBIX BOJI.

Knaccudukarus Heopranndeckux coequnenmnii. Okcuapl. Kiaccudukanus oKCHIOB: cOIe00pasyromme
(ocHOBHBIE, KUCTIOTHBIE, aM(OTepHbIE) U HecolieoOpa3yromue. HomMeHknatypa okCuaoB (MeXIyHAPOAHAS
Y TpuBHaNbHAs ). DU3NYECKUE M XUMUYECKHE CBOMCTBA OKCHIOB. [lomydeHne okcruaoB.



OcnoBanms. Knaccudukanus ocHOBaHMHN: HIENOYM M HEPAaCTBOpPHMbIE ocHOBaHMA. HomeHknarypa
OCHOBaHUHN (MeXAyHapoaHas W TpuBUanbHas). Pdusnueckue M XMMHUYECKHE CBOWCTBA OCHOBAHMII.
[Tosyuenne oCHOBaHUM.

Kucnortel. Knaccupukamus kucinor. HomenknaTypa KHCIOT (MEXIyHapoaHass W TPUBHAIbHAs).
@u3nyecKue U XUMUYECKHE CBOMCTBA KHUCIOT. Psn aktuBHOCcTH MetaiuioB H. H. bekerosa. IlonyueHue
KHCJIOT.

Conu. HomeHnkiarypa coseit (MexayHapoaHasi U TpUuBHaIbHAas). DU3NUECKUE U XUMUYECKHE CBOMCTBA
conei. [lonyuenue comnen.

I'enernueckas cBs3b MEXAY KlacCaMU HEOPTraHUUECKUX COEAUHEHUN.

XUMUYECKUN HKCIEPUMEHT: KAaueCTBEHHOE OIPEENICHUE COJAEPKAHMUSI KHUCIOpOJa B BO3AYXE;
noJry4eHue, coOupanue, paclio3HaBaHUE U U3YYCHHE CBOWCTB KUCIIOPO/Ia; HAOMIOACHNE B3aMMOACHCTBUS
BEIIECTB C KHCIOPOJIOM U yCIOBHS BOZHUKHOBEHUS U MpEKpallleHus ropeHus (moxapa); 03HaKOMJIEHUE C
oOpa3liaMu OKCHJIOB U OINMCAHHWE UX CBOWCTB; IMOJIyd€HUE, COOMpaHUEe, PAclO3HABaHHWE U H3y4ECHHE
CBOMCTB Bojopoja (TropeHue); B3aumojeicTBue Bogopoga ¢ okcugoMm wmeau(ll) (BozmoxkHO
WCIIOJIb30BAHUE  BUJIEOMATEPHANIOB); HaOmoJeHne o0pa3lloB BEHIECTB  KOJIMYECTBOM | MOJIb;
UCCIIeIOBaHUE OCOOEHHOCTEH pPacTBOPEHHUS BEIIECTB C PA3JIIMYHONW PACTBOPUMOCTHIO; MPUTOTOBJIEHUE
pacTBOpPOB C ONPEAECIEHHON MAacCOBOM J0JIEM pPACTBOPEHHOIO BELIECTBA; B3aWMOJICVCTBHE BOJBI C
MeTaljlaMd (HaTpueM M KajibliieM) (BO3MOYXKHO HCIOJIb30BaHHWE BHEOMATEPHUAJIOB); OIpPEEICHUE
pPacTBOpPOB KHCIOT M IIeJiouel ¢ MOMOIIbI0 MHAWKATOPOB; HCCIEAOBaHHE OOpa30B HEOPraHUYECKUX
BEIIECTB Pa3IMYHbIX KJIAcCOB; HAOIOJEHNE W3MEHEHHs] OKPAaCKM MHAWKATOPOB B PacTBOPAaxX KHUCIOT U
uiesniovei; usydeHwe B3aumozeicTBus okcuna Meau(Il) ¢ pactBopoM cepHON KHCIOTHI, KHUCIOT C
MeTaJlJlaMi, PeaKlIMi HEeWTpalu3aluy; MOJIydeHUE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTajjia ApYyruM U3 pacTBOPA COJIM; PEIICHHUE SKCIIEPUMEHTANIBHBIX 33/]1a4 10 TeMe «BakHeliue Kiacchl
HEOPraHUYECKUX COCTUHEHUIN.

Iepuonuveckuii 3axkoH u Ilepuoanueckas cucrema xumudeckux djiemeHToB /. M. MenaeneeBa.
CrtpoeHne aToMoB. XuMu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBbie MOMBITKU KJIACCU(PUKAUU XUMHUUECKUX 371eMeHTOB. [IoHsATHE O TpyIax CXOAHBIX JIEMEHTOB
(IIenmoyHble W IIEIOYHO3EMENbHbIE METaJlIbl, TaJOreHbl, HMHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIE
00pa3yroT am(pOoTEpHBIC OKCUBI U TUIAPOKCHIBI.

[lepuonuueckuii 3akoH. Ilepuomnueckas cucrema xumuuyeckux saeMeHToB JI. M. Menneneena.
Kopotkonepuoanas u jivaHonepuoaHas ¢popmsl [leproandyeckoil cucTeMbl XUMUUYECKUX I€MEHTOB /1.
N. MenpeneeBa. [lepuoasl u rpynnbl. @U3NYECKU CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB MEpUoAa U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpoeHHe 3JEeKTPOHHBIX 000JI0UeK
atoMoB nepBbiXx 20 xumuueckux dnaeMeHToB Ilepuommueckoit cucrembl . U.  Menneneena.
XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTa M0 ero mnosoxeHuto B llepuommueckoit cucreme JI. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XHMHMUYECKHX D3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TrpynnaMm M nepuojaMm. 3HadeHue llepuogmueckoro 3akoHa U
[lepuoanueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB U1l pa3BUTUs Hayku U npaktuku. . . Menzaenees
— YUY€HBIN U IPaXKIaHKH.

Xumuyeckass cBsi3b. KoBaneHTHas (TMOJspHas M HEMOJSPHAs) CBS3b. DIEKTPOOTPULIATEIHHOCTH
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Ilpomecchl OKHUCIEHHS W
BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEH.

XUMUYECKUH IKCIIEPUMEHT: M3ydeHue oOpa3lloB BEIIECTB METAIOB U HEMETAJUIOB; B3aMO/ICHCTBHE
TUAPOKCH/IA IMHKA C pACTBOPAMH KHUCIIOT M LIEJIOUYEH; TPOBEACHHUE OIBITOB, MITIOCTPUPYIOLIUX TPUMEPDI
OKHCITUTENBHO-BOCCTAHOBUTENBHBIX PEAKLU (TOpEHUE, PEaKUU Pa3ioKEeHUs, COCIMHEHNS).

MexnpeamerHbie CBA3U

Peanuzaiust MeXnpeIMETHBIX CBSI3€d MPU M3YUYEHUHM XUMHUU B 8 KJIACCE€ OCYIIECTBIISIETCS 4epes
MCIO0JIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISFOMINXCS CUCTEMHBIMU
JUISl OTJIEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO0mue ecTecTBeHHO-HAYYHbBIE TIOHSTHS: HAYYHBIM (DaKT, TUIIOTE3a, TEOpPHUs, 3aKOH, aHAU3, CHUHTE3,
KJIacCU(UKAIs, MEPUOAMIHOCTD, HAOIOJICHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE, M3MEPEHUE, MOJIEIb,
SIBJICHUE.

®dusnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJA, U30TOIbI, PAJUOAKTUBHOCTD,
MOJICKYJIa, JJICKTPUYCSCKUN 3apsij, BEIIeCTBO, TeI0, 00BEM, arperarHoe COCTOSIHHE BEIIECTBA, Tas,
(bu3nyecKre BEeIMYMHBI, SMHUIIBI H3MEPEHHUS, KOCMOC, TUTAaHETHI, 3BE3161, COJTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadust: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIC TIOPOIBI, TIOJE3HBIC NCKOMIAEMbIC, TOILIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u xXuMH4YecKasi peaKius

Ilepnognueckuit 3akoH. llepuommueckas cucrema xumudeckux aviemMeHToB JI. M. Menneneesa.
CrpoeHue aToMoB. 3aKOHOMEPHOCTM B M3MEHEHHH CBOMCTB XMMHUYECKHUX O3JIEMEHTOB IEPBBIX TPEX
MEepPUOJIOB, Kaius, KajblUs M HMX COCIUHEHUH B COOTBETCTBHUM C IIOJIO)KEHHEM JJIEMEHTOB B
[Iepunoandeckoil cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOW CBS3H. THIIBI KPUCTAIJIMYECKHX PEHIETOK, 3aBUCHMOCTD
CBOWCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKOW PEIETKN U BUJIA XUMUYECKOM CBSI3H.

Knaccudukanuss ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BeEIIEeCTB (MEXAyHapoAHas W TPUBUAIbHAsA).
XUMHYECKHE CBOWMCTBA BEUIECTB, OTHOCAIIUXCA K PA3IUYHBIM KJjaccaM HEOPraHUYECKHUX COEAMHEHUH,
TreHeTUYEeCKasi CBA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUuecKux peakliuii o pa3IndHbIM IpU3HaKaM (110 YHUCIY U COCTaBY YYacTBYIOLIUX
B pEakUWH BEUIECTB, IO TEIJIOBOMY 3((eKTy, M0 H3MEHEHUIO CTENeHEeW OKHCICHMS XUMUYECKHX
3JIEMEHTOB, [0 OOpPaTHMMOCTH, IO Y4YacTHUIO KaTaliu3aropa). OK30- U SHAOTEPMHUYECKHE PpEeaKIHH,
TEPMOXUMHUYECKHE YPAaBHEHUS.

[TonsiTue o cxkopoctu xuMHuyeckoi peakiuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATHUMBIX XMMHUYECKUX
peakuusax. [JoHATHE O TOMOTE€HHBIX M I'€TEPOTEHHBIX peakuusax. [JoHsATHE 0 XMMHMYECKOM paBHOBECHH.
@DaxTOpBI, BAUAIOMME HA CKOPOCTh XUMUYECKOW PEAKIIUH U NTOJIOKECHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENBEHO-BOCCTAHOBUTEIILHBIE peaxkuuu, JIIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTaHOBHUTEIbHOU peakuuu. COCTaBIIEHNE ypaBHEHUN OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN C
UCIOJIb30BAHUEM METO/Ia JIEKTPOHHOrO OaaHca.

Teopust 2MEKTPONUTUYECKON NUCCOLMALANA. DJIEKTPOJIUTHI U HE- DJIEKTPOIUTHI. KaTHOHBI, aHUOHBIL.
MexaHnu3M AMccOLMaly BEIECTB C Pa3IMYHBIMM BUAAMHM XUMUYECKOU CBs3U. CTeneHb QUCCOLUALMU.
CunbHble U cllabble 3JEKTPOJIUTHI.

Peakiun noHHOro 0OMeHa. Y caoBUs MPOTEKaHUsI peakMii HOHHOrO 0OMEeHa, MOJHbIE U COKpAIEHHbIE
MOHHBbIE ypaBHeHHUs peakiuid. CBoWCTBa KHCIOT, OCHOBaHMH M COJeH B CBeTe MNpeJCTaBICHUN 00
AIEKTPOJIUTUYECKON qucconnanuu. KauecTBeHHble peakiuy Ha HOHBL. [IoHsATHE O ruapoan3e comeil.

XUMHUYECKUH IKCIIEPUMEHT: 0O3HAKOMIICHHE C MOJEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — META/NIOB M HEeMeTalsIoB (rpadura M ajiMmasa), CIOXKHBIX BELIECTB (XJIOpUAA HATPHUSA);
UCCIIE/IOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH pEeakLuu OT BO3AECUCTBHS PA3JIUYHBIX (DAaKTOPOB;
HCCIIEIOBAHUE IEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, MPOLECCA AUCCOLUALMM KUCIOT, LIEJIOYEH U
cojel (BO3MOXXHO HCHOJIb30BAHUWE BHJEOMATEPHATIOB); IPOBEJICHUE OIBITOB, HILTIOCTPUPYIOIIUX
MIPU3HAKK MPOTEKaHUs peakuuid MOHHOro oOMeHa (0Opa3oBaHHME OCajiKa, BbIACICHHUE Tra3a, 0Opa3oBaHHE
BOJIbl); ONBITOB, WJUIIOCTPUPYIOIIUX HPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakifii (ropeHue,
peakuuu pasjoKEHUs, COCIUHEHMs); PACIIO3HABAHWE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
KAaueCTBEHHBIX PEAaKLUii HA HOHBI; PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTajibl 1 MX cOeIUHEHHSA

OOmast xapakTepucTuka TrajnoreHoB. (OCOOEHHOCTH CTpPOEHHUS AaTOMOB, XapaKTepHbIE CTENEeHU
okucneHus. CrpoeHue u (puU3NUecKrue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XUMHUECKUE CBOWCTBA
Ha IpuMepe XJopa (B3auMoJIeiicTBHE ¢ MeTalllIaM1, HeMeTalIaMH, I1eao4aMu). XiaopoBoaopoa. ComnsHast
KHCJIOTa, XUMUYECKHE CBOWCTBA, INOJy4Y€HHME, NpuUMeHeHue. JleiicTBue XJiopa M XJIOPOBOJOpOJa Ha
OpraHM3M 4YejioBeKa. BakHelnne XJIOpUIbl U UX HaX0XKACHHUE B IPUPOJIE.



OOmast xapakrepuctuka smeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
CTENIEHU OKUCIICHHUS.

Crtpoenrnie u (QU3MUECKHE CBOICTBA NPOCTBHIX BEIIECTB — KHCIOpPOJa U Cephbl. AJUIOTPOIHBIC
MOAM(UKAIIIH KHCIOPOa U cepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBOIOPOI, CTpoeHHE, (PU3NIECKUE U
XUMHUECKHEe CBOMCTBA. OKCHIBI cepbl KaK IPEACTAaBUTENM KHUCIOTHBIX OKcHIOB. CepHas KHUCIIOTa,
(bu3nyecKne U XUMUYECKHE CBOWCTBA (OOIIME KaK MPEJACTABUTENS Kiacca KHUCIOT M CIeHU(DUICCKHE).
XUMUYECKUE pEeaKLUH, JIeKAllUe B OCHOBE MPOMBILIUIEHHOTO Croco0a MOJIY4YEHHUsS CEPHOW KHUCIIOTHI.
[Mpumenenne. Cosin CepHOM KHCIOTHI, KAUEeCTBEHHAs peakuus Ha cyibdar-uoH. Haxoxaenue cepbl u e
COCIMHEHUN B IHpUpoAe. XHUMUYECKOE 3arpsA3HCHUE OKPYKAIOWIEW Cpelbl COCOUHEHUSMH CEpbl
(KuCOTHBIE JOXKIM, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPALLEHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTCPHBIS
CTETIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHe B Ipupoje, (u3nueckue U XuMudeckue cpoiicTBa. Kpyroopor azorta B
npupoae. AMMHAK, ero (U3MUECKHe M XUMHUYECKHE CBOICTBa, moiydeHue u npumenenue. Conn
aMMOHMS, UX (U3MYECKHe U XUMHUYECKHE CBOMCTBa, NMpuUMeHeHHe. KadecTBeHHas peakiusi Ha MOHbI
aMMOHMS. A30THas KuCJIOTa, €€ IMoJiyueHue, (pu3Mueckue W XHMHUYECKHe CBOMcTBa (oOmiue Kak
MIpe/ICTaBUTENs Kiacca KHUCIOT M crnenuduueckue). lVcrosib30BaHWEe HUTPATOB U COJIEHW aMMOHHS B
KayecTBE MHUHEpAJIbHBIX YyA0OpeHui. XUMHUECKOoe 3arps3HEHHE OKpPYKaolled Cpelbl COeAUHEHUSIMU
a3oTa (KMCJIOTHBIE JI0K]U, 3arpsA3HEHNE BO3/IyXa, TOUYBBI U BOJJOEMOB).

®dochop, ammorponHbie Momubukamuu Qocdopa, uznyeckue W XUMHUUECKHE CBOWcTBA. OKCHI
docdhopa(V) u dochopnas kuciora, puznueckne U XUMHIECKUE CBOMCTBA, MoaydeHue. Vcnonb3oBanue
¢docdaToB B KauecTBE MUHEPATbHBIX YA0OPEHUH.

O6mrast xapakrtepucTuka 37eMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHHUS.

VYrnepon, amioTponHble MOIUGUKALMK, PacCHpOCTpaHEHUE B MpHUpoje, (U3NYECKHE U XUMHUYECKUE
cBorictBa. Ancopomus. Kpyroopor yriepoma B mpupone. OKcuasl yriaepoja, ux (QuU3nYecKue u
XMUMHYECKHE CBOMCTBA, NEHCTBHME Ha JKUBBIE OPraHU3MBbI, MOJTY4YEHHE M MPUMEHEHHE. DKOJIOTUYECKHE
npoOsieMbl, cBsi3aHHBIE C okcumoMm yriepoaa(lV); rumoreza TIO0aNBHOTO TMOTEIUVICHUS KJIMMAaTa;
MapHUKOBBIA 3(dexT. YronpHas kuciora ¥ e€ coiM, UX (QU3NUECKHe U XHUMHUYECKHUE CBOWCTBA,
nosiyueHue u npumeHeHue. KauectBeHHas peakuus Ha KapOoHaT-vOHBI. Mcnonb3oBaHue kapOOHATOB B
ObITY, MEAUIIMHE, TPOMBILIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX yriepoja (MeTaH, 3TaH,
STHJIEH, alleTHIIEH, 3TaHOJ, TJIMIEPUH, YKCYCHas kucioTa). Ux coctaB u xumuueckoe crpoenue. [lonarue
0 OMOJIOTMYECKM BaXKHBIX BELIECTBAaX: KUpPaxX, OeNKax, yriieBoJaX — M UX POJIM B JKU3HH YeJIOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCAUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, ModydeHHe M MpuMmeHeHue. CoequHeHUs
KpemHusi B mpupone. OOumme mnpeacraBieHuss o0 okcunae kpeMmHus(IV) u KpemMHUEBOH KHUCTOTE.
CunukaTel, UX HCIOJb30BaHHE B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH. BaxHeimue crpouTenbHbIE
MaTepHaibl: KepaMuKa, CTEKJIO, IEMEeHT, OeToH, kene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HH.

XUMUYECKUH OSKCIEPUMEHT: H3y4eHHe oOpa3l0oB HEOPraHWYeCKHMX BEIIECTB, CBOMCTB COJISHOM
KHUCTIOTBI; TMPOBENCHHE KAaYeCTBEHHBIX pEaklUid Ha XJIOPUA-UOHBI W HAONIOJEHHE MPHU3HAKOB HUX
MPOTEKaHMs; ONBITHI, OTpaXkarolmue (GU3NYeCKue U XUMHUYECKUE CBOWCTBA TaJOT€HOB M MX COEAMHEHHH
(BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPHAIIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPUIOB (TaJIOTE€HHUJIOB);
O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COeMHEHUsIMHU (BO3MOXKHO HCIOJIb30BAHUE BUAECOMATEPHAIOB);
HaOroIeHue mpolecca OOYTiaMBaHMs caxapa IMOJ JEHCTBHEM KOHLEHTPUPOBAHHON CEPHOM KHCIIOTHI;
U3yueHHe XMMHYECKHX CBOMCTB pa30aBIeHHOI CEpHOI KUCIIOTHI, MPOBEACHNE KAaUeCTBEHHON peakluy Ha
cynbdar-uoH u HaOMIONEHHE MpHU3HaKa €€ MPOTEKaHUs; O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBAMHU
a3oTa, Gocopa U UX coeAUHEHUH (BO3MOXKHO HCIOJIb30BAHKUE BUICOMATEPUANIOB), 00pa3liaMi a30THBIX
u (pochopHBIX ynoOpeHMit; monydeHue, coOupaHue, pacrlo3HaBaHHE W W3y4YeHHE CBOMCTB aMMHaKa;
MIPOBEJCHUE KAYECTBEHHBIX PEAaKUMH Ha HOH aMMOHHUSA M ¢ochaT-MOH W M3YyuYeHHE MNPU3HAKOB HX
NPOTEKaHMsl, B3aUMOJICWCTBUE KOHIICHTPUPOBAHHOW a30THOH KHCIOTBI C MeAbl0  (BO3MOXKHO
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WCIO0JIb30BAHNE BUJICOMATEPHAIIOB); M3YyYCHHE MOJIEICH KPHUCTAUIMYSCKUX PEIIETOK anmasa, rpadura,
¢dymiepeHa; 03HaKOMJICHHE C TIPOIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTHUBOTa3a; MOJIydeHUE, cOOMpaHue, pacrio3HaBaHUE U U3YUYEHUE CBOWCTB YIIIEKUCIIOTO
ra3a; mpoBeJCHUE KAYECTBCHHBIX PEaKIMi Ha KapOOHAT- M CHUJIMKAT-WOHBI M M3YYCHUE MPHU3HAKOB UX
MPOTEKaHUsI;  O3HAKOMJICHME C  MPOAYKLIMEH  CHJIMKATHOM  MNPOMBIILIEHHOCTH;  pEIICHUE
AKCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe «BakHelmme HeMeTaIbl U UX COCTMHEHUS.

MeTa/uibl M UX COEITMHEHUS

OO0mast XapakTepUCTHKAa XUMHUYECKHUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHMU HMX IOJOXEHUS B
[Tepuoanueckoit cucreme xumuueckux snemMeHToB J[. . MenneneeBa u ctpoenus atoMoB. CTpoeHwue
MeTa/uIoB. MeTajuinyeckas CBsI3b M METAJUIMYECKas KpUCTaJUTMYecKas pemiéTka. DJIEKTPOXUMUYCCKUN
psan HampsbkeHU MerauioB. Du3myeckue M XUMHYECKHE CcBoWcTBa MerawioB. OOwmiue crnocoOsbl
MOJTy4eHus: MeTauioB. [IoHSATHE O KOPpPO3WM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3UHU.
Crnassl (cTanb, Yyr'yH, JIOPaJIFOMMHHM, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIIJIEHHOCTH.

[[lerounble MeTamuibl: moJiokeHne B Ilepuomuueckoid cucreme xumuyeckux snemeHtoB J[. U
MeHnpeneeBa; CTpOCHHE UX aTOMOB; HaxXOXJeHUE B mpupojae. Pu3ndeckue U XUMHUYECKHUE CBOMCTBA (Ha
npuMepe Hatpus U Kanusi). OKCUJIBI U TUIPOKCUIBI HATpUsI U Kanusl. [I[puMeHeHne MeI0YHbIX METAIIIIOB
U X COCTMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHuid HW  Kalnbluid: mosiokeHue B [lepuonnueckoit cucreme
XUMHUYECKuX 31eMeHToB /. 1. MenaeneeBa; cTpoeHue UX aTOMOB; HaXOXKJIeHHE B ipupoie. Pusnyeckue
U XUMHYECKHE CBOWCTBA MarHus W KaublWsa. BaxHeWmmme coenuHEHHs KalbIus (OKCHI, THUIAPOKCHUI,
coin). KEcTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEeHHUSI.

Amomunnil: nosioxxenue B Ilepuonnueckor cucreme xumuueckux sneMeHToB [l M. Menneneesa;
CTPOCHHE aToMa; HaxoXJeHue B mnpupojge. DuU3WYECKHEe W XUMHUYCCKHE CBOMCTBA AIFOMHHUS.
AmMdoTepHbIe CBOMICTBA OKCHIA M THIPOKCHIA ATFOMUHUSI.

Kenezo: mnonoxenue B Ilepumomnueckoit cucrteme xumudeckux »dsiemeHToB JI. M. MeHneneena;
CTPOECHHME aTOMa; HaxoXXJAeHHe B mnpupoae. dusmyeckne M XUMHUYECKHE CBOMCTBa xene3a. OKcuupl,
ruapokcuabl U conu xene3a(ll) u sxeneza(Ill), ux cocras, cBOWCTBa U MOJTyYCHUE.

XUMUYECKUH 3KCIEPUMEHT: O3HAaKOMJIEHHWE ¢ 00pa3llaMH METaJUIOB W CIUIaBOB, UX (PU3UUECKUMU
CBOMCTBaMM;  M3y4Y€HHME  pe3yJbTaTOB  KOPPO3MHM  METa/lIOB  (BO3MOXHO  HCIOJIb30BaHUE
BHJIEOMATEPUAIIOB), 0COOEHHOCTEW B3aUMOJICHCTBUS OKCHAA KaJIbLUS M HATPUS C BOJAOH (BO3MOKHO
HCII0JIb30BAHNE BUJIEOMATEPHAIIOB); UCCIEJOBAHUE CBOMCTB KECTKOM BOJIBI; IIpOIIecca TOPEHHUS JKelle3a B
KHUCTIOpo/ie (BO3MOYKHO HCHOJb30BAaHUE BHIEOMATEPHANIOB); MPU3HAKOB IPOTEKAHUS KAaueCTBEHHBIX
peaknuii Ha WOHBI (MarHus, Kajablius, amomMuHusa, muHka, skeneza(ll) wu xemesa(Ill), memu(Il));
HaOIOJICHNE U ONMCAHHUE IMPOLIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMHU HATpUs, Kalusg U KaJbIUs
(BO3MOXKHO HCHOJIB30BaHUE BHUAECOMATEPUAIOB); HccieloBaHUE aM(OTEPHBIX CBOICTB THIPOKCHIA
AIIOMUHHUS U THAPOKCUJIA LIUHKA; PEIICHUE 3KCIEPUMEHTANbHBIX 3a7a4 10 TeMe «BakHeline MeTaibl
U UX COCIMHEHUSI.

XuMus U OKpy:KaIas cpeaa

Hosble maTepuansl 1 TexHoJoruu. BelecTsa 1 MaTepralibl B TOBCEJHEBHOM KU3HU YeJIOBEKa. XUMUS
1 370poBbe. be3omacHoe ucnoap30BaHUE BEIIECTB M XUMUYECKUX peakiuid B ObITy. [lepBas nmomoris npu
XUMHUYECKUX 0KOrax U oTpaBieHUsAX. OCHOBBI FKOJOTMYECKON I'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpyXarmiei cpeapl (TpenenbHas aonmyctuMas KoHreHTparusi BemecTB — [IJIK). Ponp xumum B
PEIICHUH SKOJIOTHUECKUX MPOOIeM.

[IpupoaHbIe HCTOUYHUKH YTIEBOAOPOIOB (YrOb, IPUPOHBINA Ta3, HEPTH), MPOAYKTHI UX MEpepadOTKH,
WX POJIb B OBITY ¥ IPOMBIIIJICHHOCTH.

XUMUYECKUH OKCIIEPUMEHT: U3yueHHue oO0pa3loB MarepuanoB (CTEKJIO, CIJIaBbl METAJIOB,
MOJIMMEpHBIE MaTepUabl).

MexnpeamerHbie CBA3U

Peanuzaiusi MeXNpeaMETHBIX CBSI3eM MpU HM3yYEHUM XMMHHM B 9 Kilacce OCYILECTBIISIETCS 4epe3
MCIO0JIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISFOMINXCS CUCTEMHBIMU
JUISL OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. Peanuzanus MeXnpeaMETHBIX CBs3ed mpu
W3YYCHUU XMMHH B 9 KJlacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
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MOHATUH, TaK U MOHITUH, SIBJISIOUIMXCS CUCTEMHBIMH JIJIS1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OOmire ecTecTBEHHO-HAYYHBbIC MOHATHS: HAYYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOpPHUS, aHAIN3, CHHTES,
KJaccu(uKanys, MepruoAUYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJCIMPOBaHHE, H3MEpPEHHE, MOJEb,
SBJICHHE, TAPHUKOBBII 3()(HEKT, TEXHOJIOTUS, MATEPUAIIBI.

@dwusmnka: Matepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIU, WU30TOIBI, PaAHOAKTHBHOCTD,
MOJIEKYyJIa, OJEKTPUYECKUH 3apsii, MPOBOJHUKH, MOJIYIPOBOTHHUKH, AUIIIEKTPUKH, (POTORIEMEHT,
BEUIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSIHME BELIECTBA, Tra3, pPacTBOp, PacTBOPUMOCT,
KpUCTAJNTMYECKasi pEmI€TKa, CIUIaBbl, (U3UYECKUE BEIMYMHBI, CIUHUIBI HM3MEPEHUS, KOCMUYECKOEe
IIPOCTPAHCTBO, IIJIaHETHI, 3BE3/bl, CoHIIE.

buomorus:  QortocunHTe3, agpixanwe, Ouocdepa, OIKocHUCTeMa, MHUHEpPAIbHBIE  YHAOOpPCHHS,
MHUKPOJIEMEHTHI, MAaKPOAJIEMEHTEHI, MUTATEIbHEIE BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpasIbl, TOPHBIE TOPOIbI, MTOJE3HbIE UCKOMAEMblE, TOIUIHBO,
BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

N3yuenne xumun B 8§-9 Kkjacce HampaBieHO Ha JOCTI)KEHHE OOY4JalOUIMMUCS JIMYHOCTHBIX,
METanpeaIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHUS y4EOHOIO IpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OO0IIero oOpa30BaHUS TOCTHUTAIOTCS B
X0Jle OOy4YeHHs] XMMHH B EIUHCTBE Y4eOHOW M BOCHUTATCIBHOW JnesTeabHOCTH OpraHu3anuv B
COOTBETCTBUU C TPATULUMOHHBIMU POCCUMUCKHUMHU COIMOKYJIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUIaMH M HOPMaMH MOBEJCHHS M CIIOCOOCTBYIOT ITpOIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHSI M COITMATM3AIIMNA 00YJarOITUXCS.

JIM4HOCTHBIE PE3yNbTAThl OTPAXKaIOT CHOPMUPOBAHHOCTH, B TOM YHUCJIE B YACTH:

IMaTpuOoTHYECKOr0 BOCTIUTAHUS

1) UEHHOCTHOTO OTHOILIEHUS K OTEUYECTBEHHOMY KYyIbTypHOMY, HCTOPHYECKOMY W HAydYHOMY
HACJIEIUIO, TOHUMAaHUSI 3HAUCHUsI XMMHUYECKON HayKd B JKU3HH COBPEMEHHOTO OOIIecTBa, CIOCOOHOCTH
BIIQJIETh JIOCTOBEPHOW MH(OpMAIMEH O TEPeOBBIX JOCTHIKEHUSAX W OTKPBITHSAX MHPOBOH H
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

I'pamxaaHcKoro BOCHMTaHUSA

2) mpelCcTaBICHUS] O COLMATBHBIX HOPMAax U MpaBUIaX MEKIUYHOCTHBIX OTHOIICHHHA B KOJIIEKTHBE,
KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOM, y4eOHO-UCCIIEeN0BATENHCKOMH,
TBOPUYECKON M APYrUX BUAAX JEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW NEATEIbHOCTHU
MpU  BBHITIOJHEHUHM Y4YEOHBIX, TO3HABATENbHBIX 3a7ay, BBINOJHEHUH XHUMHUYECKUX SKCIEPHUMEHTOB,
CO3JaHUM yYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIOHUMAHHUIO M B3aUMOIIOMOIIM B TMpoIlecce ITOH
y4eOHOM NeATeNbHOCTH; TOTOBHOCTH OIICHHBATh CBOE IMOBEACHHE M TOCTYNKH CBOUX TOBApHILEH C
MO3ULUHA HPABCTBEHHBIX U IPABOBBIX HOPM € YUETOM OCO3HAHMS MOCJIEACTBUN IMOCTYIIKOB;

I{leHHOCTH HAYYHOI'0 NNO3HAHUSA

3) MUPOBO33PEHUYECKUX MPEJICTABICHUNA O BEIIECTBE U XMMHYECKOM peaklMH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABJISIOIIMX OCHOBY JJIsI IOHUMAHMS CYIIHOCTH HAYYHOU
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KapTUHBI MUpPA; MPEACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI TPUPOJIBI, B3aHMMOCBS3SIX
YeJ0BEKa C IPUPOJIHOU CPENIOH, O POJIU XUMHUHU B MO3HAHUM 3THX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeILHBIX MOTHUBOB, HAPABICHHBIX HA MOJIyYCHUE HOBBIX 3HAHHUM TI0 XUMHUH, HEOOXOMMBIX
1151 00BSICHEHUS HA0JI0JaeMBIX MPOIIECCOB U SIBJICHUH;

5) mno3HaBaTenbHOW, WHGOPMAIMOHHONW W YHUTATEIIbCKOW KYIbTYpbl, B TOM YHCIE HAaBBIKOB
CaMOCTOSITEIbHOW  PabOTBI € y4eOHBIMH TEKCTaMH, CIPABOYHON JMTEPAaTypOd, JIOCTYIHBIMH
TEXHHUUYECKUMU CPEJICTBAMU WH(POPMAITUOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOy4YEHWIO W TO3HAHHIO, JFOOO3HATEIHHOCTH, TOTOBHOCTH W CIOCOOHOCTH K
caM000pa30BaHMIO, TPOCKTHOW H WCCIEAOBATEIbCKOW JEATEIPHOCTH, K OCO3HAHHOMY BBIOOpPY
HAIPaBJICHHOCTU M YPOBHS OOyUeHHUsI B TAJIbHEHIIEM;

@ opMHUpPOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HaHWSI LIEHHOCTH >XH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAaHOBKH Ha
3JI0pPOBBIM 00pa3 >KU3HHM, OCO3HAHUS TIOCICACTBUN M HENMPHUSTHS BPEIHBIX MPUBBIYCK (YIMOTpeOICHUS
aJIKOT0JIsl, HAPKOTHKOB, KypeHUs1), HEOOXOIUMOCTH COOJIIO/IEHUS MPpaBUi OE30MacHOCTH MU OOpalieHU!
C XUMHUYCCKIUMHU BEIIECTBAMU B OBITY U peabHOM KU3HU;

TpynoBoro BocnuTaHus

8) mHTEpeca K MPaKTUIeCKOMY M3YUEHUIO podeccuii U TpyAa pa3inyHoOTro poja, YBaKEHHE K TPyAy U
pe3yabTaTaM TPYIOBOH NEATEITHLHOCTH, B TOM YHCIE Ha OCHOBE MPHUMEHEHHS MPEIMETHBIX 3HAHWH I10
XAMHWH, OCO3HAaHHOTO BBIOOPa HWHIUBUAYAJIHHONW TPACKTOPHUU MPOJOJDKEHUS OO0pa3oBaHUS C YIETOM
JUYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HWHTEPECOB M IOTPEOHOCTEH;
YCHENTHOW Tpo(eCCHOHABHON ACSITENIbHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHH; TOTOBHOCTH
aIalTHPOBATHCS B TPO(ECCHOHATBHOM Cpee;

IKOJIOTNYeCKOro BOCIIUTAHUSA

9) sKosorMuecKy 1enecooOpa3HOro OTHOLIEHHUS K MPUPOJAE KaK UCTOYHHKY KU3HU Ha 3eMiie, OCHOBE
e CyIlIecTBOBAaHMS, MOHUMAHUS LEHHOCTU 3[I0pPOBOro M Oe3omacHOro obpasza >KM3HHU, OTBETCTBEHHOI'O
OTHOIIEHHUSI K COOCTBEHHOMY (HU3NYECKOMY U TMCUXMYECKOMY 3/I0POBbIO, OCO3HAHHUS IEHHOCTHU
coOnrofieHHs MpaBWil 0€30MacHOTO MOBEAEHUs Mpu paboTe C BelIeCTBaMHU, a TAKXKE B CHUTyalUsX,
YTPOKAIOMIKX 370POBbIO U KU3HU JIIOJIEH;

10) crmocoOHOCTH MPUMEHATh 3HAHUS, MOJy4aeMble MPU H3YUYEHUU XUMHUH, U1 peUIeHHs 3ajad,
CBS3aHHBIX C OKpYXAaloIlel NPUPOIHON Cpeloi, TMOBBILICHUS YPOBHS JKOJOTUYECKOW KYIBTYpBI,
OCO3HAHHUS TIJIOOANBHOTO XapakTepa SKOJOTHYEeCKHX NpoOsieM M IMyTed HX pEelIeHUs MOCPeACTBOM
METO/I0B XUMUU;

11) 9KOJOrMYecKOro  MbIIUICHUS, YMEHUS pPYKOBOJACTBOBAaThCSA WM B  [I03HABATEIbHOM,
KOMMYHHKATHUBHOM U COLIMATIBHON MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX pe3ylIbTaTOB BBIACISAIOT 3HAYUMBIE JJIs1 (POPMUPOBAHUS MHPOBO33PEHUS
oOlIeHay4YHbIe TOHATHS (3aKOH, TEOPHs, MPUHIMII, TUIOTE3a, (PAKT, CHCTeMa, MPOLECC, IKCIEPUMEHT U
Ip.), KOTOpbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax M MO3BOJIAIOT Ha OCHOBE
3HAHUA U3 ATHX NPEAMETOB (hOpMHpPOBATH MPEACTABICHHE O LIEJIOCTHOM HAayyHOU KapTUHE MHpa, U
yHHUBEpCcalbHble y4eOHbIe NEHCTBUS (TMO3HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYIATUBHbBIC), KOTOPHIE
obecrieunBarOT (OPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSITENILHOMY IUIAHWPOBAHHMIO U OCYILECTBICHHIO
y4eOHOI 1eTeNbHOCTH.

MetanpeaMeTHble pe3ylbTaThl OCBOEHHUS OOpa30BaTENbHOM MPOTpaMMbl MO XUMHH OTpPa)XaroT
OBJIAJICHUE YHUBEPCATIbHBIMU NIO3HABATEIbHBIMU ACUCTBUSMHU, B TOM YHUCIIE:

ba30BbIMM JIOrHYeCKUMM JeHCTBUSIMH

1) yMeHueM HUCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPH OCBOCHUM 3HAHWM: pPacKphIBAaTh
CMBICTT XHMHUYECKUX MOHATHI (BBIAETATh WX XapaKTEpHbIE NPU3HAKH, YCTAHABIMBATH B3aHMMOCBS3b
C IPYTUMHU TIOHATUSMHU), HUCIONH30BaTh TMOHATUS Ui OOBSACHEHUS OTIENbHBIX (PAKTOB W SIBICHUI;
BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIACCH(PHUKAIIUN XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIIUil;
yCTaHABIUBATh MPUYHUHHO-CIIEJCTBEHHBIC CBS3M MEXKAYy OOBEKTaMU HU3YUEHUS; CTPOUTH JIOTHYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUH ); AeTaTh BHIBOJIBI U 3aKITIOUCHHUS,

10



2) yMEHHMEM IMPUMEHATh B IIPOLECCE IIO3HAHUS NOHATUA (IPEIMETHBIE M METANPEAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUHU, IPEOOPA30BHIBATH IIMPOKO IPUMEHSIEMbIE
B XMMHH MOJICTIbHBIC NIPECTABICHUS — XUMHUYECKUI 3HAK (CUMBOJI AJIEMEHTA), XUMHUECcKas opMyia U

ypaBHEHHUE XUMHUYECKOW PEaKIMu — MPU PEHICHUH y4eOHO-TIO3HABATENBHBIX 3ajad; C Y4ETOM ITHUX
MOJICJIbHBIX MPEACTABJICHUN BBISBIAT M XapAKTEPU30BATHh CYIIECTBEHHBIE NPU3HAKKA H3YYaeMbIX
O00OBEKTOB — XUMHUYECKHX BCIISCTB W XUMHUYECCKHX PEAKIMi; BBISBIATH OOIIME 3aKOHOMEPHOCTH,

IIPUYMHHO-CIIECTBEHHBIE CBSI3M M IPOTUBOPEUMSI B M3Yy4aeMbIX Ipolieccax W SBJICHUSX; MpeylaraTh
KPUTEPUHU JJISl BBISBIICHUS 3TUX 3aKOHOMEPHOCTEHW U NMPOTUBOPEUUI; CAMOCTOSATEIBHO BBIOMPATh CIOCO0
pemeHust y4eOHOM 3amaym (CpaBHMBATh HECKOJIBKO BapHaHTOB pEIICHHUs, BBIOMpaTh HamboIee
MOAXOIAUINHI ¢ YYETOM CaMOCTOATEIbHO BbIJIEJIEHHBIX KPUTEPUEB);

Ba3zoBbIMHM HcciIe10BaTeIbCKMMH 1eHCTBUSIMU

3) yMeHueM HCMOJIb30BaTh MOCTABJIEHHBIE BOIPOCHl B KaU€CTBE MHCTPYMEHTA MO3HAHUS, a TaKXKe B
KayecTBE OCHOBBI s (OpPMHpPOBAHMSI THUIIOTE3Bl IO MPOBEPKE MPABMWIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

4) npuoOpeTeHHe OMNbITa MO [JIAHUPOBAHUIO, OPraHU3alMd W TPOBENECHUI0 YYEHHUYECKUX
SKCIEPUMEHTOB: YMEHHME HaOJI0AaTh 3a XOJOM IIpPOLecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €0
pe3ynbTaT, GopMyaupoBaTb O0000IIEHHS M BBIBOJABI 10 pe3ylbTaTaM IPOBEAEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISTh OTUET O MPOJIeIaHHOM padoTe;

Pabotoii ¢ unpopmanmei

5) ymMeHueM BbIOMpPATh, aHATU3UPOBATH U UHTEPIIPETUPOBATh NHGOPMAIIUIO PA3IMUHBIX BUJIOB U (opM
MIPE/ICTaBJICHMS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHHKOB (HAy4HO-TIOMYJSpHAsl JUTepaTypa XUMHUYECKOTO
coJiep’KaHus, CIpaBOYHbIE TTOcoOUsl, pecypchl MHTepHeTa); KpUTHYECKH OLEHUBATh MPOTHUBOPEUYMBYIO U
HEJIOCTOBEPHYIO WH(POpMAIIHIO;

6) yMeHHMEM NpPUMEHATh Pa3IUYHbIE METOJbl M 3alpochl NMPU NOUCKE U OTOOpe HMHPOpMALUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOIUMBIX JUIsl BBIIOJHEHHs y4eOHBIX M IMO3HABATENbHBIX 3a/1a4 OIpe-
NEeNEHHOTO THUIA; MPUOOPETEHUE ONbITa B 00JaCTH UCIOJIb30BaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJIQZICHUE KYJIbTYpOHl aKTUBHOIO HCIIOJIBb30BAaHUS pPA3IMYHbIX TOMCKOBBIX CHCTEM;
CaMOCTOSATEJIBHO BBIOMpAaTh ONTHMAJIbHYIO (OpMY MpEACTaBIE€HUS HH(POpPMALMU U WILTIOCTPUPOBATH
pemiaeMble 3aJadd  HECIOXKHBIMM CXEMaMH, JuarpaMMaMH, JpyrumMu ¢opmamu Trpadukd U HX
KOMOMHALMSAMU;

7) yMEHMEM HCIOJb30BaThb W aHAJIM3UPOBATh B IIpolecce Y4eOHOW U  HCCIen0BaTeIbCKON
JeATeNbHOCTH MH(POPMALUI0 O BIMSHUU MPOMBIIUIEHHOCTH, CEJIBCKOTO XO3siicTBa M TpaHCHOPTa Ha
COCTOSIHHE OKPYKAIOLIEH NPUPOIHON Cpebl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH /1eHCTBUAMHU

8) ymeHueM 3azaBaTh BOIIPOCH! (B XOJ€ AUaora W/uiu AUCKYCCUH) 10 CYIIECTBY 00CYX1aeMON TEMBI,
(bopMynUpOBaTh CBOU MPEAJIOKEHHSI OTHOCUTENIBHO BBITIOIHEHUS NPETI0KEHHOM 3a1auu;

9) mnpuoOpeTeHue OMNbITa MPE3EHTALUUN PEe3yJbTAaTOB BBIIOJHEHUS XMMHYECKOIO SKCIEpUMEHTa
(J1aBopaTOpHOro OMBITA, JJAOOPATOPHON PAbOTHI 10 MCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOIO MPOEK-
T2);

10) 3auHTEepecOBaHHOCTh B COBMECTHONH CO CBEPCTHUKAMH I103HABATEIbHOM M HCCIENOBATEIbCKON
NeATeNbHOCTH MPU PEIIeHUHM BO3HHUKAIOIUX MpoOJieM Ha OCHOBE yuéTa OOLIMX HMHTEPECcOB M COIJIa-
COBaHUS MO3UIMHA (00CYXAeHusl, 0OMEH MHEHUSIMM, «MO3TOBBIE LITYPMBbI», KOOPAMHAIMS COBMECTHBIX
NeWCTBUH, onpesielIeHne KPUTEPUEB 10 OLIEHKE KaueCTBa BBHIIIOJHEHHOM paboThI U JIp.);

YHuBepcaabHBIMH PeryJIATHBHBIMH JAeHCTBUSIMH

11) yMeHMeM CaMOCTOSTENBHO ONpEAEHATh LETH MAEATENbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIUPOBaTh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESATEIbHOCTb, BBIOMpATh Haubolee
3 peKTHUBHBIE CIIOCOOBI peleHHs] y4eOHbIX M MO3HABATENbHBIX 3a/1a4, CAMOCTOSTENIbHO COCTABIIATh WIIN
KOPPEKTUPOBATh MPEUIOKEHHBIN aITOPUTM ACUCTBUM NPHU BHINOJHEHUM 33JaHUN C YYETOM IOJIy4EHUS
HOBBIX 3HAHMH 00 u3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMAX; OLEHHBATh COOTBETCTBUE
IIOJIyYEHHOTO PEe3yJIbTaTa 3asBJICHHOM LIETH;

12) ymeHueM HCIoIb30BaTh U aHATTU3UPOBATh KOHTEKCTHI, IIPe/laraeéMble B YCIIOBUU 3a/1aHUH.
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HNPEAMETHBIE PE3YJIBTATDI

B cocraBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOCHHUIO 00S3aTENBHOTO COJEPKAHHS, YCTaHOBJIEHHOTO
JAHHOW TpUMEpHOM paboyeil MporpaMMoi, BBIJCISAIOT: OCBOCHHBIE OOYYArONIMMUCA HAY4YHbIC 3HAHUS,
YMEHUS U CIOCOOBI ASUCTBUH, cenuduyeckue i MpeaMEeTHOM 001acTi «XUMUS», BUABI IEITEIbHOCTH
M0 TOJIyYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETAlMd, MPeoOpa3oBaHUIO M NMPHUMEHEHHIO B Pa3IMYHBIX
Y4eOHBIX M HOBBIX CUTYAIHSIX.

[IpenmeTHbIE pe3ylIbTaThl OTPAKAIOT CPOPMUPOBAHHOCTH Y OOYUAIOIIMUXCS CIEAYIOMNX YMEHUN:

8 KJIACC

1) packpvieamsb cmbici OCHOBHBIX XMMHYECKUX IOHSATHI: aToM, MOJIEKYJa, XUMUYECKUI 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOAHAs), BAJIEHTHOCTb, OT-
HOCHUTENIbHAs aTOMHAs U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBast
J0JI1 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHCIIOTa, OCHOBAaHUE, COJIb,
AJIEKTPOOTPHUIATENIHOCTh, CTENEHb OKHUCIIECHUS, XUMHYECKas peaklus, KIacCu(UKalus peaKiii:
peaKiuu COEIUMHEHUS, PEeaKLUHUHU pa3joXKeHHs, peaKklMM 3aMeIleHus, peakuuu oOMeHa, 3K30- u
SHIOTEPMHUUECKHE PEAKIUU; TeIIoBON 3((dEeKT peakiuu; sApO aroMma, AJIEKTPOHHBIN CJIOW aroMma,
aTOMHas opOuTaib, paJuyc aTomMa, XUMUYEcKas CBs3b, MOJISIPHAS W HEMOJIApHAs KOBAJEHTHAas CBS3b,
MOHHasl CBSI3b, NOH, KAaTHMOH, aHHOH, PacTBOP, MaccoBas J0Js BellecTBa (IIPOLEHTHAs] KOHIIEHTpAIMs) B
pacTBope;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHHM (CM. I. 1) M IpPUMEHATH 3TH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBpAICHU;

3) ucnonv3oéamv XAMUYECKYI0O CHMBOJIMKY JJIsl COCTaBJI€HHS (OpMYd BEUIECTB U ypaBHEHUIl
XUMHUUYECKUX PEAKIINH;

4) onpeodenams BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COECIUHEHHSX; CTENEeHb OKHUCICHHS
AJIEMEHTOB B OMHAPHBIX COCUHEHUSX; MPUHAIJIEKHOCTh BEUIECTB K ONpPeAEIEHHOMY KJIACCy COSAMHEHHM
o Gpopmyrnam; B XMMHUECKOHN CBS3M (KOBaJCHTHAs U MOHHAs) B HEOPTAHUYECKUX COCIMHEHUSX;

5) packpvieame cmoica llepuoaudeckoro 3akona J[. M. MennaeneeBa: 1eMOHCTPUPOBATH IMOHUMAaHHE
MEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHMYECKUX 3JIEMEHTOB OT HMX MosioxkeHus B llepuommueckoi
CUCTEME; 3aKOHOB COXPAHEHHUs MACChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHS,
3aKOHa ABOTraJpo; OMNMCHIBaTh M XapaKTepu3oBaTh TabmuunHyto ¢opmy Ilepuoanueckoil cucremsl
XMMHUYECKUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJIaBHas moAarpymnma (A-rpynma)» # «1odoyHas
noarpynna (b-rpymnmna)y, Manbie ¥ 00JblINE EPUOJIBI; COOTHOCUTH 0003HAUYECHHUS, KOTOPbIE UMEIOTCS B
tabmuue «llepuomuueckass cuctema xumuueckux osaemeHToB [l 1. MenaeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHMSI aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB W 3apsj sapa, OoOlIee 4Yucio
AIIEKTPOHOB U pacmpeeNieHue UX Mo IEKTPOHHBIM CIIOSM);

6) xraccuguyuposams XUMUYECKUE DIIEMEHTHI; HEOPraHMUECKHE BEIECTBA; XUMUYECKHE peakiuu (1o
YHCIy U COCTaBYy yYacCTBYIOIIUX B PEaKIIUU BEUIECTB, 10 TEIIOBOMY 3D (DEKTy);

7) xapaxmepuzosamsv (onucviéams) 00IIME XUMUYECKHUE CBONCTBA BEIIECTB PA3JIMYHBIX KJIIACCOB,
MOATBEPXK/1asi OINHUCAHUE MPUMEpPAMHU MOJIEKYJISIPHBIX YPAaBHEHH COOTBETCTBYIOLIUX XHUMHUYECKUX
peaxkuui;

8) mpocno3uposams CBONCTBA BEILIECTB B 3aBUCUMOCTHU OT MX KAYECTBEHHOI'O COCTaBa; BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUM B pa3IMUHBIX YCIOBUSIX;

9) evluucasAMb OTHOCUTENIBHYI0 MOJEKYJISPHYIO W MOJIIPHYIO MacChl BEHIECTB; MACCOBYIO JIOJIO
XMMUYECKOT0 3JIeMEHTa 1Mo (popMysie COEIMHEHUs; MAaCCOBYIO JIOJIIO BEIECTBA B PacTBOPE; MPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOUN peaKIuu;

10) npumensms OCHOBHBIE ONEPALNH MBICIUTEIBHON NEATENBHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
00001IeHNe, cUCTEMaTH3aIMI0, KiIaccu(UKaIHio, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3€H — Ui
M3y4YEHUs] CBOMCTB BEUIECTB UM XMMHUUYECKHX PEAKIMi; €CTECTBEHHO-HAyYHbIE METOJbl MO3HAHUS —
HaOIoIeHNE, U3MEPEHUE, MOJISIUPOBAHNE, YKCIIEPUMEHT (PeaTbHbIi U MBICTICHHBIN);

11) credosams paBuiiaM TMOJIB30BAHUST XUMUYECKOW MOCY0M U 71a00paTOpHBIM OOOpYIOBAaHUEM, a
TaKXKe TpaBUIaM OOpaIIeHHs] C BEIECTBAMHU B COOTBETCTBHH C HWHCTPYKIHMSIMH IO BBIMIOJTHEHUIO
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71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYSHHIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (BOJOPOA U
KHCJIOPO/1a), IPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHON MAacCOBOW J0JIEH PacTBOPEHHOIO BEILECTBA;
IUIAHUPOBATh M IPOBOAUTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIO3HABAHWIO PACTBOPOB WLIECIIOUEH H
KHUCJIOT C IOMOIIbI0 HHANKATOPOB (JIaKMyC, (peHOoI(TanenH, METUIOPAHX U 1p.).

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XMMHUYECKUX IOHATHI: XUMUYECKHI 3JIEMEHT, aToM, MOJEKyJa,
HOH, KaTHOH, aHUOH, IPOCTOE BEILIECTBO, CII0)KHOE BEILIECTBO, BAJIEGHTHOCTb, 3JEKTPOOTPULATENBHOCTD,
CTETIEHb OKHMCIICHUS, XMMUYECKas pEeaKius, XUMHUYECKas CBs3b, TEIUIOBOM A(PQEKT peakuuu, MOJIb,
MOJISIPHBIM 00BEM, PACTBOP; JEKTPOJIUTHI, HEANEKTPOJIUTHI, JIEKTPOJIUTHUECKAs AUCCOLMALINS, PEAKLIUN
MOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKO€ paBHOBECHE, OOpaTUMble U HEOoOpaTHMblEe pPEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ pPEaKLUH, OKUCIUTENb, BOCCTAHOBUTENb,  OKHUCJIEHHE W
BOCCTaHOBJIEHHE, aIOTponus, aM(QOTEpHOCTh, XUMHUYECKas CBs3b (KOBaJEHTHas, HWOHHAad,
MeTaJJIn4yecKasi), KpUcTajsIndecKkas pemeéTKa, KOpPpo3usi METaJUIOB, CIUIABbl; CKOPOCTb XHMHUYECKOU
peaxuuu, npenensHo nomyctumas koHnentpanus (I1/1K) Bemectsa;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHATHM (CM. I. 1) M IpPUMEHATH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX IPEBPALCHUI;

3) ucnonv3oéamv XUMUYECKYI0O CHMBOJIUKY JJIsi COCTAaBJI€HHUS (QOpPMYN BEIIECTB M ypaBHEHHM
XUMHUYECKUX PEAKIINH;

4) onpeodenamp BaJEHTHOCTh M CTENEHb OKHUCICHHS XUMHYECKHX D3JEMEHTOB B COEAMHEHHUSAX
Pa3IMYHOIO COCTaBa; MPHUHAJUICKHOCTh BEIIECTB K OMpeAeEHHOMY KJacCy COeIUHEHHH no dhopMynam;
BH/JI XUMHYECKOH CBSI3M (KOBaJIEHTHAs, MOHHAsA, METAJNINYeCKas) B HEOPraHMUECKUX COEIMHEHUSX; 3aps]
MOHA MO0 XMMHYECKON (Qopmyle; XapakTep cpelbl B BOAHBIX PACTBOpPaX HEOPraHMYECKUX COETUHEHUM,
TUI KPUCTAJUTMUYECKON PEIIETKH KOHKPETHOTO BEILECTBA;

5) packpvieame cmvica llepuoguaeckoro 3axkona J[. M. MennmeneeBa W JI€MOHCTPHPOBATH €ro
IIOHMMAaHHE: OMUCHIBATh U XapaKTepu30BaTh TabaMuHy0 ¢opmy Ilepuonnueckoil cucteMbl XMMHUECKUX
AJIEMEHTOB: pa3IMyYaTh TOHATHSA «rJIaBHas mnoarpynmna (A-rpynma)» u «modouHas mnoarpymma (b-
rpymmna)», Majuble ¥ O0JIbIINE MEPHOIbl; COOTHOCUTh 0003HAYEHHUS, KOTOPBIE UMEIOTCSA B MEPUOIUIECKON
TabJMIe, ¢ YACIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMMYECKHMX 3JIEMEHTOB (COCTaB U 3apsf
a1pa, o0lee YUCIO SJIEKTPOHOB U paclpelelieHHe UX IO 3JIEKTPOHHBIM CJ0sIM); OOBIACHATH 0OLIue
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 3JIEMEHTOB M MX COCJMHEHUI B IIpelesiaX MajblX MEepUOJIOB U
IJIABHBIX MOATPYIII C YYETOM CTPOCHHUS UX aTOMOB;

6) xknaccuguyuposames XUMUYECKUE 3JIEMEHThI; HEOPIraHUYECKUE BEIECTBA; XMMUUYECKHE peakiuHu (1o
YHCIIy U COCTaBy yYacTBYIOUIMX B PEAKLUHU BELIECTB, M0 TEIJIOBOMY 3G (EKTy, 10 U3MEHEHHIO CTEeNeHeH
OKHCIICHUSI XUMUYECKUX JIEMEHTOB);

7) xapaxkmepuzoeéams (ONUCHIBATh) OOLIMEe U cHenudUUecKHe XMMHUYECKHE CBOMCTBA IMPOCTHIX HU
CIIO)KHBIX BEILIECTB, IOATBEPXKAas OINUCAaHWE IPUMEpPaMH MOJEKYISAPHBIX M HOHHBIX YpaBHEHHM
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUIA;

8) cocmasnames ypaBHEHUS SIEKTPOJUTUYECKOMN TUCCOLMAMU KHUCIIOT, LIEJI0Yel U CoJIeH; MOJHbIE U
COKpAIllEHHbIE YpaBHEHHMs peakluii HOHHOro OOMEHa; YypaBHEHMs pEakLUUd, MOATBEPKIAIOLIUX
CYIIECTBOBaHHE T'€HETHUECKON CBSA3U MEXK/y BEILIECTBAMU PA3JIMUHBIX KJIACCOB;

9) packpvieams cywyHOCmb OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLUUN IOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PeaKLui;

10) npoenosuposams cBONCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOYKHOCTH NMPOTEKaAHMS
XMMHMYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX;

11) eviuucasims OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChbl BELIECTB; MACCOBYIO JOJIO
XMMUYECKOT0 3JIeMEHTa 1Mo (popMysie COEIUHEHUs; MAaCCOBYIO JIOJIIO BEIECTBA B PacTBOPE; MPOBOIUTH
pacuéTel 110 YpaBHEHUIO XUMUYECKOMN peaklnu;

12) creoosams ipaBmiiaM TOJIB30BAHUS XMMUYECKOH MOCYI0W M JaOOpaTOPHBIM O0OpYAOBaHHEM, a
TaKke MpaBuUiIaM OOpaIIeHUs C BELIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSAMH I10 BBIMOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (aMMHaKa U
YTJIEKUCIIOTO Ta3a);
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13) nposooums peakuum, TMOATBEPKAAIONIME  KAYSCTBEHHBIM  COCTaB  PA3IMYHBIX  BEHIECTB:
pacrmo3HaBaTh ONBITHBIM MyTEM XJIOPUI-, OpOMUI-, HOAMI-, KapOoHaT-, (ocdar-, cuimkar-, cyabdar-,
THJIPOKCU-UOHBI, KaTHOHBl aMMOHHS M HOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

14) npumensims OCHOBHBIE OIEpPALIMM MBICIUTEIBHON JNEATEIBHOCTH — AHAIU3 U CUHTE3, CPAaBHEHUE,
0000IIeHNe, CHUCTEeMAaTH3aINIO, BBISBICHNE TIPHYNHHO-CIIEJCTBEHHBIX CBSI3€H — JUIS M3YUEHHsI CBOMCTB
BEIIECTB M XHMHUYECKHX PEaKUWH; eCTEeCTBEHHO-HAyYHbIE METOJbl TO3HAaHWS — HAOIIOJCHHE,
U3MepeHue, MOJECIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIN).

TEMATUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHue Koun4yecTBo yacos daexkTpoHHble (HudpoBbIe)
n/n pa3aesioB M TeM o0pa3oBaTe/ibHbIE PecypcChl
nporpaMmbl BCEr0 | KOHTPOJIbHBI | MPAKTHYeCK
e padoThlI ue padoThl

Pasznea 1. IlepBoHavaibHble XUMHUYECKHE TIOHATHS.

1.1. | Xumus — BaxkHast 3 0 1 https://resh.edu.ru/subject/29/
o0J1acTh https://resh.edu.ru/subject/lesson/152
€CTeCTBO3HAHUA U 1/start/

NMPaKTHYECKOM POII ypok Nel-5.
IesITeJILHOCTH MynbTUMEIUIHBIN JUCK,
YeJi0BeKa. npuioxenue kK yueonuky O.C.

["abpuensn Xumus 8 kiacc.
bubnuoreka BUac0ypoKoB
https://interneturok.ru (8 kmacc)
http://maratakm.narod.ru Caiit «Mup
xumum» http://webelements.narod.ru
[Tonynspuas 6ubnroTexa
XUMHUYECKUX DJIEMEHTOB
https://videouroki.net/video/01-
himiya-kak-chast-estestvoznaniya-
predmet-himii.html

1.2. | BemecrBa 18 1 1.5 https://resh.edu.ru/subject/29/
U XUHMHYECKHe https://resh.edu.ru/subject/lesson/152
peakuum. 2/start/

POIII ypoxk Ne6-7.
MynbTUMEIUIHBIN JUCK,
npuioxenue Kk yaeoHuky O.C.
["abpuensn Xumus 8§ kiacc.
bubnuoteka BUIe0ypoKoB
https://interneturok.ru (8 kiacc)
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http://classchem.narod.ru KouTpen
— XuMus 1 BCex:
yueOHOMH(OPMAIIMOHHBINA CAUT
http://experiment.edu.ru
AJIXUMMUK: caiit JI.IO.
Anux6epoBoit
https://videouroki.net/video/himiya/8
-class/khimiia-8-klass/

21

Hroro no pazneny

Paznen 2. Baxuneiimme npejc

TABUTEIN HECOPraHUIECCKHUX BEUICCTB.

2.1. | Bo3ayx. Kuciopona.

IlonsiTHeE 00 OKCHAAX.

6 0 1

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
POHI ypok Nell,12,15,16,23.
MynbTUMEIUITHBIN JUCK,
npuioxenne K yaeonuky O.C.
["abpuensy Xumus 8 kiacc.
bubnuoTeka BuIEOypOKOB
https://interneturok.ru (8 xmacc)
http://www. nanometer.ru Oniaiin-
CIPABOYHUK XUMHUYECKUX FIEMEHTOB
WebElements
https://interneturok.ru/lesson/chemist
ry/8-klass/bvewestva-i-ih-
prevraweniyab/sostav-vozduha

2.2. | Bonopon.
ITousiTue 0 KMCJIOTAX

H COJIAX.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
ypok Nel13,19,20,21,22.
MynbTUMUANIAHBIN TUCK,
npuioxenue K yaueonuky O.C.
["abpuensn Xumus 8 kiacc.
bubnuoreka BuaeoypokoB
https://interneturok.ru (8 kmacc)
http://classchem.narod.ru KonTpen
— XuMus U1 BCeX:
yueOHOMH(OPMAIIOHHBIN CalT
http://experiment.edu.ru
AJIXUMUK: caiit JL.IO.
Annk6epoBoit
https://resh.edu.ru/subject/lesson/311
9/main/

https://www sites.google.com/site/hi
mulacom/3BOHOK-Ha-ypoK/§-Kiacc-
HepBbII-roa-00yueHus/ ypok-47-
KHCJIOTBI-COCTaB-KJIacCU(pUKaLUs-
HOMEHKJIATypa-T0Jy4eHUE-KUCIOT
https://www sites.google.com/site/hi
mulacom/3BoHOK-Ha-ypoK/8§-Kiacc-
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NePBbII-roa-00yueHus/ ypoKk-49-
COJIMKIIaCCU(UKAIUS-HOMCHKIIATypa-
CHOCOOBI-TIOTYYEHUS-COTCH

2.3.

KoaudyecTBeHHBIE

OTHOILIICHUSI B XUMMH.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
POIII ypox Ne&,9,10.
MynbTUMEAUNHBIN TUCK,
npuioxenne K yaeouuky O.C.
["abpuensn Xumus 8 kiacc.
bubnuoTeka BU1€0ypoKOB
https://interneturok.ru (8 xmacc)
http://chemistry. narod.ru
XuMuK.py: caiit 0 Xumuun
https://www.yaklass.ru/p/himija/8-
klass/raschetnye-zadachi-po-khimii-
14608/kolichestvo-
veshchestva226776/re-91aeSac2-
1e8d-4f6d-936f-0645b96f2afa

2.4.

Bona. PacTBopbl.
IousiTue 00
OCHOBaHUMAX.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/206
2/main/

POIII ypok Nel4,17,18,23.
MynbTUMEIUIHBIN JUCK,
npuioxenue k yaueonuky O.C.
["abpuenssa Xumus 8 kiacc.
bubnuoTeka Bu1eoypokoB
https://interneturok.ru (8 kmacc)
http://chemistry. narod.ru
XuMuK.py: cailT o xumuu

2.5.

OcHOBHBIE KJIACCHI
HEOpraHu4YecKHX
COeIUHEeHHUI.

11

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
POIII ypok Nel5-24
MynbTUMeInUHBINA JUCK,
npuioxenue Kk yaeouuky O.C.
["abpuensn Xumus 8 kiacc.
bubnuoreka BuaeoypokoB
https://interneturok.ru (8 kmacc)
http://classchem.narod.ru KouTpen
— Xumus U1 BCEX:
yueOHOMH(OPMAITHOHHBIH CalT
http://chemistry. narod.ru
XuMuK.py: caiiT 0 XuMuu
https://www.yaklass.ru/p/himija/8-
klass/klassy-neorganicheskikh-
veshchestv-14371/klassifikatciia-
veshchestv194235/re-a01b9a83-
e412-44d8-b12f-albfl16aa7772
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Uroro no pazgeny 31

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnueckux 3aementon . U.

Menpaeseena.

CTpoe}me aToMOB. XUMHYecKas ¢BsA3b. OKHCINTEILHO-BOCCTAHOBUTEILHBIE pPe€aKkuuu.

3.1. | Hepuoauveckuii 7
3aKOH H
I[Mepuoguveckas
CHCTEeMAa XUMHYECKHX
3JIeMEHTOB

. K. MennaeneeBa.
CtpoeHue aToma.

1

0

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
POUI ypox Ne25-28
MynbTUMEAUNHBIN TUCK,
npuitoxxenue kK yaeouuky O.C.
["abpuensn Xumus 8 kiacc.
bubnuoTeka BUI€0ypOKOB
https://interneturok.ru (8 xmacc)
http://classchem.narod.ru KouTpen
— Xumus 1Sl BCEX:
y4eOHOMH(POPMAIIMOHHBIN CalT.
http://chemistry. narod.ru
XuMuK.py: caiit 0 Xumun
https://videouroki.net/video/3-
pieriodichieskii-zakon-i-pskhe-d-i-
miendielieieva.html
https://resh.edu.ru/subject/lesson/205
3/start/

3.2. | XuMuueckasi CBS3b. 8
OxkucauTeabLHO-
BOCCTAHOBHTEJIbHBIE
peakuuu.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
POII ypok Ne29-34
MynbTUMEIUIHBIN TUCK,
npuioxenue K yaueonuky O.C.
["abpuensa Xumus 8 kiacc.
bubnuoreka BuaeOypoKkoB
https://interneturok.ru (8 kmacc)
http://chemistry. narod.ru
XuMuK.py: cailT o xumuu
https://skysmart.ru/articles/chemistry/
himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/
okislitelno-vosstanovitelnye-reakczii

Hroro no pazgeny: 15

PesepBHOE Bpems 1

OBILEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME

6.5
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9 KJIACC

Ne
n/n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaudecTBO 4acoB

BCETro

KOHTPOJIbHBbIE
padoThI

NpaKkTHYECKHE
padoThbI

JyekTpoHHbIe (HU(POBLIE)
o0pa3oBaTe/ibHbIE PecypChl

Pa3nes 1. BemecTBo H XMMH4YecKHe peaKkMu.

1.1.

IloBTOpEHUE M
yriyojenue 3HAHUM
OCHOBHBIX pa3/eJioB
Kypca 8 kiacca.

6

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

MynbTUMEIUITHBIN JUCK,
MPUIOKEHNUE K YUEOHUKY
0O.C. T'abpuensn Xumus 9
KJ1acc.

bubnuoTeka Bu1e0ypokoB
https://interneturok.ru (8
KJIacc)
https://skysmart.ru/articles/ch
emistry/kristalicheskaya-
reshetka

1.2.

OcHoBHbBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peakuuii.

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

POIII ypok Nel-4
MynbTUMEIUITHBIN JUCK,
MPUJIOKEHNE K YUeOHUKY
O.C. T'abpuensn Xumus 9
KJ1acc.

bubnuoreka BUaeOypoKoB
https://interneturok.ru (9
KJIacc)
https://skysmart.ru/articles/ch
emistry/teplovoj-effekt
https://skysmart.ru/articles/ch
emistry/gidroliz
https://skysmart.ru/articles/ch
emistry/himicheskoe-
ravnovesie

1.3.

DJIEKTPOJIMTHYECKASA
AUCCOLUALMS.
XuMu4ecKue
peakuuu B
pacTBopax.

10

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

POIII ypok Ne5-9
MynbTUMEIUIHBIN JUCK,
NPUJIOKEHNE K YIeOHUKY
0O.C. TI'abpuensn Xumus 9
KJ1acc.

bubnuoreka BuaeoypokoB
https://interneturok.ru (9
KJI1acc)
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https://skysmart.ru/articles/ch
emistry/teoriya-
elektroliticheskoj-
dissocziaczii

Hroro no pazneny

20

Pa3zgen 2. Hemerasjibl 4 X

COCAMHECHMUS.

2.1.

Oomas

XapaKkTepucTuKa

XUMHYECCKHUX

3jemeHTOB VIIA-
rpynmnsl. I'anorenst.

5

1 https://resh.edu.
ru/subject/29/
https://resh.edu.
ru/subject/29/9/
POII ypok
Nel0
MyneTrMe TniiH
BIM JUCK,
MIPHIIOKCHHE K
yuebHuky O.C.
["abpuensa
Xumus 9 kiacc.
bubnuoteka
BHJICOYPOKOB
https://internetu
rok.ru (9 xmacc)
https://internetu
rok.ru/lesson/ch
emistry/9-
klass/himiya-
nemetallov/himi
cheskie-
svoystvasoedine
niy-galogenov

2.2.

Oo0masn

XapaKTepHCTHKA

XUMHUYECKNX
jieMeHToB VIA-

rpynnsl. Cepa u eé

coeIUHeHHUs.

0 https://resh.edu.
ru/subject/29/
https://resh.edu.
ru/subject/29/9/
POIII ypok
Nell-13
MynbTUMenuiiH
BIM JIMCK,
MPUIIOKEHUE K
yuebnuky O.C.
["abpuensu
Xumus 9 knacce.
bubnuoreka
BHJICOYPOKOB
https://internetu
rok.ru (9 kmacc)
https://internetu
rok.ru/lesson/ch

19




emistry/9-
klass/himiya-
nemetallov/sera
-serovodorod-i-
sulfidy

2.3.| O6masn
XapaKTepuCcTHKA
XMMHMYECKHX
3JIeMeHTOB VA-
rpynnsl. A3or,
pocdop u nx
coeMHeHUsl.

https://resh.edu.
ru/subject/29/
https://resh.edu.
ru/subject/29/9/
POIII ypok
Nel4-16
MyneTrMe e
BIM JUCK,
MIPHIIOKCHHE K
yuebHuky O.C.
["abpuensa
Xumus 9 kacc.
bubnuoteka
BHJICOYPOKOB
https://internetu
rok.ru (9 xmacc)
https://videouro
ki.net/video/him
iya/9-
class/khimiia-9-
klass/

2.4. | Oowmasn
XapaKkTepuCcTHKA
XHMHYECKHX
3jemMeHToB IVA-
rpynmsbi.

H UX COCINHCHMUA.

Yriaepoa u KpeMHHI

12

https://resh.edu.
ru/subject/29/
https://resh.edu.
ru/subject/29/9/
POIII ypok
Nel7-21
MynbTUMEIUtH
BIM JIMCK,
MIPHUIIOKEHUE K
yuebHuky O.C.
I"abpuensn
Xumus 9 kiacc.
bubnuoTeka
BHUJIEOYPOKOB
https://internetu
rok.ru (9 kmacc)
https://videouro
ki.net/video/him
1ya/9-
class/khimiia-9-
klass/

Hroro no pasaeny

29
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Pa3gen 3. Merajlibl 1 UX COCTUHEHUS.

3.1. | O0wme cBoiicTBa 4 1 0 https://resh.edu.
MeTAJLJIOB. ru/subject/29/
https://resh.edu.
ru/subject/29/9/
https://resh.edu.
ru/subject/lesso
n/1607/start/
POIII ypok
Ne22
MyneTrMe e
BIM JUCK,
MIPIIIOKCHHE K
yuebHuky O.C.
["abpuensu
Xumust 9 kacce.
bubnuoteka
BHJICOYPOKOB
https://internetu
rok.ru (9 xmacc)
https://videouro
ki.net/video/him
iya/9-
class/khimiia-9-
klass/
https://skysmart
.ru/articles/che
mistry/khimiche
skie-svojstva-
metallov
https://skysmart
.ru/articles/che
mistry/korroziy
a-metallov

3.2. | Baxueiimmue 10 2 0.5 https://resh.edu.
MeTAJLJIbI M UX ru/subject/29/
coeIuHeHusd. https://resh.edu.
ru/subject/29/9/
POIII ypok
Ne23-27
MynbTuMeIniiH
BIM JIMCK,
IIPWJIOKEHHE K
yuebnuky O.C.
["abpuensu
Xumus 9 knacc.
bubnuoreka
BUJICOYPOKOB
https://internetu
rok.ru (9 kmacc)
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https://skysmart
.ru/articles/che
mistry/kachestv
ennye-reakczii

Hroro no pazneny: 14

Paznen 4. Xumus u okpy:kamomas cpeaa.

4.1. | BemecTBa u 3 0 0 https://resh.edu.
MaTepHuaJIbl B }KU3HHU ru/subject/29/
YyeJIOBeKa. https://resh.edu.

ru/subject/29/9/
https://resh.edu.
ru/subject/lesso
n/3504/conspect
1151484/
MyneTrMe TniiH
BIN JTNCK,
MPUJIOKESHHE K
yuebHuky O.C.
["abpuensa
Xumus 9 kmacce.
bubnuoreka
BUJICOYPOKOB
https://internetu
rok.ru (9 xmacc)

Hroro no pazneny: 3

Pe3epBHOE BpeMst 2

OBLIEE KOJIMYECTBO 68 6 5.5

YACOB 1o

[TPOTPAMME

IHOYPOYHOE INIAHUPOBAHMUE

8 KUIIACC

Ne Tema ypoka Kosan4yecTBo 4acoB Buabi, popmbl

n/n KOHTPOJISA

BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI

1. | IIpenmer xumuu. Poiab XuMuu B )KM3HU 1 0 0 YceTHBINA 0mpoc;
4eJI0BEKa.

2. | XuMus B cucteme HayK. Metosl 1 0 0 YCTHBIN 01poc;
MO3HAHUS B XUMUH.

3. | 3HaKOMCTBO ¢ IpaBUIaMU O€30IIaCHOCTH 1 0 1 YCTHBIN 01IpOC;

U puémaMu paboThl B XUMUYECKOH

IIpaxTrueckas
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naboparopun. [IpakTudeckas padora Ne 1
"IIpaBwmia paboThl B 1aboparopuu U
npuémsl oOpaieHus ¢ 1a60paTopHBIM
obopynoBanuem".

paborTa;

4. | Tena u BemectBa. U3nyecKkrue CBOMCTBA YcTHbIN 01npoc;
BEILIECTB. ArperaTHoe COCTOSIHHUE TectupoBanue;
BEILIECTB.

5. | Hucreie BemecTtBa U cMecu. CriocoObl [TnceMeHHbII
pa3aeiieHusl CMeCeN. KOHTPOJIb;

6. |Ilpaktuueckass padota Ne 2 "Paznenenue [TpakTuueckas
cMmecei (Ha npumMepe OYHCTKHU pabora;
MTOBapeHHOM comm)".

7. |Atompl u wmosekyabl. [Ipocteie u [TnceMeHHbII
CJIO’KHBIE BEIECTBA. KOHTPOJIb,

YcTHBIN ompoc;

8. | Xumuueckue 3JIEMEHTHL. 3HaKku VYcerHblid onpoc;

(CUMBOJIBI) XUMHUYECKUX IJIEMEHTOB. XUMHAYECKUI
JUKTAHT;

9. | ATOMHO-MOJIEKYJIIpHOE y4deHHe. 3aKOH VYcerHblil onpoc;
ITOCTOSTHCTBA COCTAaBa BELIECTB.

10. | Xumuueckas ¢opmyia. BaieHTHOCTD VYcerHblil onpoc;
aTOMOB XHUMHYECKHUX 3JIEMEHTOB.

11. | CocraBnenue XuMU4YeCKUX (OPMYT IO [TruceMeHHbII
BaJICHTHOCTU. HaxokzeHue BaJeHTHOCTH KOHTpO!JIb;
XUMHUYECKUX JIEMEHTOB 10 (hopMmyIe.

12. | OtHOCHUTEIBHAS aToMHas macca. [T1uceMeHHbII
OTHOCHUTENbHAs MOJIEKYJISIpPHAs Macca. KOHTpO!JIb;

YcTHBIN ompoc;

13. | Pemrenue 3a1a4 Ha BEIUHCIICHUE [IuceMeHHbIH
OTHOCHUTEIILHOM  MOJIEKYJIIPHOM  Macchl KOHTpO!JIb;
BEILIECTB.

14. | MaccoBas 10Ji1 XMMHUYECKOTO AJIEMEHTA B YcTHBIN ompoc;
COCIMHEHUHU.

15. | Pemenue 3aa4 Ha BBIYMCIIEHHE MACCOBOM [InceMeHHbIM
JIOJTM XUMHYECKOTO dIIeMeHTa o (opmyrie KOHTpO!JIb;
COCIMHEHUS

16. | ®usznueckue U XUMUYECKUE SIBICHUSI. [TucemeHnHbIN
XuMu4eckasi peaxkius. KOHTpO!JIb;
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YeTHBIN 01poc;

17. |[lpuzHaku U yclIOBUS  NIPOTEKAHUS 0.5 YeTHBIN 01poc;
XUMHYECKUX peakumii. IIpakTudeckas IIpakTrnueckas
paboraNe 3 "[Ipu3HaKM XHUMHUYECKUX pabora;
peakuuit”.

18. | 3akoH coxpaHeHus Maccel BemecTs. M.B. 0 VYceTHbIN ompoc;
JIOMOHOCOB — Y4YEHBIN-3HIMKIIONIEIUCT.

19. | Xumuueckue ypaBHEHUS. 0 [TnceMeHHbII

KOHTPOJIb;
VYeTHBIN 01poc;

20. | Tunel XUMHUYECKUX peakUuil (CoeTuHeHus, 0 VYeTHBIN 0o1poc;
pasnoKeHus1, 3aMeleHUs, 0OMEHa). [TpakTuueckas

pabora;

21. | KonTposbpHas paborta Nel 0 KoHnTtposbHas
"[IepBoHavanbHbIE XUMHUYECKUE paboTa;
MOHATHUSA".

22. | Boznyx — cMech ra3zoB. CocTaB BO3AyXa. 0 VYcerHblil onpoc;

23. | TerutoBo#t 3(deKT XUMUYECKON PEaKInH, 0 [TucemeHHBII
MOHATHE O TEPMOXUMUYECKOM ypaBHEHHH, KOHTPOJIb;
9K30- U SHJOTEPMHUUYECKUX PEAKIUIX. YcerHblid onpoc;

24. | Kucnopoi — XUMHUYECKUH OdJIEMEHT U 0 YcerHblid onpoc;
npocroe BemiecTBo. O30H. HaxoxaeHue
KHUCIIOpo/Ja B mpupoae, (usnueckue u
XUMHYECKHE CBOIICTBa (peakuuu
okucieHus, ropenue). llorstue 00
okcuaax. CrocoObl MoTydyeHus: KUCIopoaa
B JIabOpaTOpuM U TMPOMBIILIEHHOCTH.

[Ipumenenue kucaopoa.

25. | IIpaktueckas pabora Ne 4 "[lonydyenue u 1 [IpakTnueckas
coOMpaHHe KHUCIOPOJAa, W3Yy4YEHHE €ro paborta;
CBOMCTB".

26. | KpyroBopor kuciopoja B IPHUPOJE. 0 YCTHBIN 01poC;
TormBo (yroab U MeTaH). 3arpsi3HEHUE
BO3/lyXa, CHOCOOBbI €ro IMpeloTBpaIleHHs.

Ycunenne MIapHUKOBOTO apdexra,
paspylLieHre 030HOBOIO CJIOS.

27. | BamreHTHOCTb. OKCHOBL: COCTaB, 0 ITnceMmenHbIi
HOMEHKJIaTypa (MexayHapoaHas u KOHTpO!JIb;
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tpuBuaibHas). CocraBineHue  opmyn
OKCHJOB IIO BAJICHTHOCTH.

28. | Bomopon — XuUMUHYECKUI D3JEMEHT U YeTHBIN 01poc;
npocroe  BemectBo. Haxoxnenwe B
npupone, ¢GU3NYECKHUe € XUMHUYECKHE
CBOICTBa (Ha MpUMeEpe B3aUMOJICHCTBUS C
HEMEeTaJJIaMd U OKCHJaMU METaJuIoB),

MPUMEHEHHE, CLIOCOOBI MOTYUEHHUS.

29. | [IpakTuueckas padora Ne 5 "Tlomydenue u [IpakTuueckas
cobupaHue BOJOPOJA, HW3YYCHHE €ro pabora;
CBOMCTB".

30. | Kucnorsr: cocraB,  Kiaccudukanus, [TuceMeHHBIM
HOMEHKJIaTypa, (QU3NYECKHe CBOMNCTBA. KOHTPOJIb;
Nupukaropsr. YcrHBIN onpoc;

31. | Conu: COCTaB, HOMEHKJIaTypa. [TruceMeHHbII
CocraBnenue ¢Gopmyn coneit. [lonstue o KOHTPOJIb;
KPUCTAJUIOTUAPATAX. 3HAYEHUE COJIEH. YcTHBIN ompoc;

32. | O600Eene ¥ cucTeMaTU3aIvs 3HaHUIA. YcTHBIN ompoc;

TectupoBanue;

33. | KonmnuectBo BemectBa. Mok, MossipHast VYcerHblil onpoc;
Mmacca.

34. | 3akoH ABoraapo. MosipHBIH  00BEM YcerHblid onpoc;
ra3os.

35. | Pemrenue 3a71a4 Ha B3alIMOCBSI3b I[TuceMeHHBIH
KOJIMYeCTBa BelIeCTBa, 00bEMa M MaccChl KOHTpO!JIb;
razoB. Pacuérel 1O  XUMHUYECKUM
YPaBHEHUSIM.

36. | Pacuérel MO XUMHUYECKUM YpaBHEHHUSIM. [TucbmeHHbII
[Ipumenenue 3akoHa ABOraapo. KOHTpO!JIb;

YcTHBIN omnpoc;

37. | Bona: HaxO0XJICHUE B IIpUpPOJE, YCTHBIN 01poc;
¢u3nueckue cBoiictBa. Posb pacTBOpoB B
IpUpoOAE€ W B JKU3HM  4YEJOBEKa.

Kpyrosopot BOJIbI B IIPUPOJIE.
3arpsizHeHHe NpUpPOAHBIX BoA. OxpaHa U
OYMCTKA IPUPOJHBIX BOJ.
38. | Bona xak pactBoputens. PacTBopbl. YCTHBIN 01poc;

PaCTBOpI/IMOCTB BCIICCTB B BOJC.
Haceimenusie u HCHACBIINICHHBIC
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pactBopbl.  PacTBOpMMOCTH Ta30B U
YKUJIKOCTEN B BOJIE.

39. | Konuentpamusi  pactBopoB. MaccoBas [TucbmenHbII
JI0JISI BEILIECTBA B pacTBope. Brruncienus KOHTPOJIb;

C UCIOJIb30BAaHUEM TOHSTUSA «MaccoBas
JI0JISI BEIIECTBA B PACTBOPE».

40. | IIpakTrueckas pabota No 6 [IpakTuueckas
"[IpurortoBiienue pacTBOpOB c paborTa;
onpeneNEHHON KOHIIEHTpalei".

41. | AHanu3 U CHHTE3 — METOJbl W3YYCHUS [TnceMeHHbII
cocTtaBa BOJIbl. XHMHYECKHE CBOWCTBA KOHTpPOJIb;
BOJIbI (pEaKkiuu ¢ MeTaJlaMH, OKCHJIAMU
METaJIJIOB M HEMETAJLJIOB)

42. | Knaccudukarus HEOPTraHUYECKUX [TucemenHbII

COECIUHEHU. OKcupl: COCTaB, KOHTPOJIb;
Kjaccugukanusi (OCHOBHBIE, KHCIIOTHBIE, YcTHBIN ompoc;
amdoTepHsIe, Hecoseo0pas3yromue),
HOMEHKIaTypa  (MeXAyHapoJaHas u
TpuBHasbHas). [lomydeHne u XuUMUYECKre
CBOWMCTBA  KHCJIOTHBIX W  OCHOBHBIX
OKCH/JIOB.

43. | OcHoBaHUA: COCTaB, KjaccU(UKAIuS, ITnceMeHHbIH
HOMEHKJIaTypa (MexxyHapoHas U KOHTPOJIb;
TpUBHAIIbHAS), PU3NUECKUE U XUMUUYECKHE YcTHBIN ompoc;
CBOMCTBA, CITIOCOOBI TIOJTyUEHHUS.

44. | AmdboTepHbIE OKCHIIBI M THIAPOKCH]IBI, UX I[TuceMeHHbBIH
CBOJCTBA U MOJIyYCHUE. KOHTPOJIb;

YcrHblid onpoc;

45. | KucaoTtsl: COCTaB, Kiaccudukanus, I[InceMeHHBIN

HOMEHKJIaTypa, (u3nuecKue CBOMCTBa. KOHTPOJIb;
YcTHBIN ompoc;

46. | Kucaotsr: XUMHYECKUE CBOMCTBA, I[InceMeHHBIN
CrocoObl MoiydyeHus. Psa  akTuBHOCTH KOHTPOJIb;
METAJJIOB. YceTHBIN 0mpoc;

47. | Conu (cpenHue): HOMEHKIJIATYpa, CIIOCOObI ITnceMeHHbIN
MOJY4YEeHUs, B3aUMOJIEUCTBUE COJEH C KOHTpO!JIb;
MEeTajUlaMH, KHUCJIOTaMH, IIeoYaMu H YcTHBIN ompoc;
COJISIMHU.

48. | Beruncnenus o YpaBHEHUAM IInceMenHbIN
XUMUYECKON peaKklru. KOHTpO!JIb;
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49. | 'enetnueckast CBsI3b MEXJy Kiaccamu [TucbmenHbII
HEOPraHUYECKUX COCIUHEHUM. KOHTPO!JIb;

50. | [Ipaktuueckas pabora Ne 7 Pemenue [IpakTuueckas
SKCHEPUMEHTAJbHBIX 337ady 10 TeMe paborTa;
"OCHOBHBIE  KJIAaCCBl ~ HEOPraHUYECKUX
coeuHeHui".

51. | Ypok 0000mennss W cHCTEMaTH3aluu YcTHBIH ompoc;
3HAHUM. TectupoBanue;

52. | KonutponeHas pabdorta Ne2 "Baxueimme KontponbHas
MPEeACTaBUTETHN HEOpPraHUYEeCKUuxX paboTa;
BeIIecTB".

53. | Ctpoenne atomoB. CocTaB aTOMHBIX SIJIEP. [TucemenHbII
N3otombl.  OnekTpoHbl.  Du3nyeckuit KOHTPOJIb;
CMBICJI IOPSAKOBOTO HOMEPA JIEMEHTA. YcTHBIN ompoc;

54. | llepuoauueckuii 3akoH u [leproauueckast YcTHBIN ompoc;
cuctemMa XuMH4YecKux asnemeHtoB [[.N.

Menneneena. [Tepuonpr, TPYIIIIbI,
noarpynmbl. @U3NYECKUN CMBICTT HOMEPOB
[I€pUOAA U TPYIIIBI.

55. | Ctpoenue ANEKTPOHHBIX 000J109€eK [TucemeHHBII
aToMOB  mepBbix 20  XMMHYECKHX KOHTPOJIb;
3JIEMEHTOB  NEPUOJUYECKONM  CHUCTEMBI
. Y. Menneneena.

56. | XapakTepucTuKka XUMHYECKOTO 3JIeMEHTa ITucbmeHHBbII
[0 €ro INOJIOKEHUIO B MEPUOJIUYECKOU KOHTpO!JIb;
cucteme JI. . Menaeneena. YcerHblid onpoc;

57. | 3HaueHue MEpPUOJUYECKOrO 3aKOHA U YcTHBIN omnpoc;
MEPUOANYECKON CHUCTEMBl XMMHUYECKHX CooOmienue;
3JIEMEHTOB JUIsl pa3BUTUS HAayKd W
npaktuku. J[. U. MenneneeB — y4EHblii,

MeJaror ¥ rpaxJaaHuH.

58. | Ypok 00600meHuss u cucTeMaTh3aluu YcTHBIN ompoc;
3HAHUM. TectupoBanue;

59. | KonTposnbHas paborta Ne3 KontponbHas
"Ileproguueckuii 3aKOH u paborta;
[Tepuonnueckas cucTeMa J1. n.

MenpneneeBa. CtpoeHue atoma'.
60. | D1eKTpOOTPULIATEIBHOCTD aTOMOB [TnceMeHnHbIN
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XuMuueckas
MoJIsIpHas "

XUMHUYCCKHUX  OJICMCHTOB.
CBA3b. KOBAJICHTHAasA
KOBAJICHTHAs HCIIOJIApHAsd.

KOHTPOJIb;
YeTHBIN 01poc;

61. | IlpomexyrouHas aTTecTalus. 1 1 0 KonTposbHas
BIIP/KonTposibHas paboTa. paborTa;

BIIP;

62. | Monnas cBs3b. 1 0 0 [TucemenHbII
KOHTPOJIb;
VYeTHBIN 0o1poc;

63. | Meramnuyeckas CBsI3b. 1 0 0 VYerHbI ompoc;

64. | BaeHTHOCTh U CTETICHh OKHCJICHHSI. 1 0 0 [TucemenHbII
KOHTPOJIb,
YcerHblid onpoc;

65. | TperupoBOUHBIE YIOpaKHEHUS no 1 0 0 [TnceMeHHbII
BBIYUCIICHUIO CTEeTeHU OKHCIICHUS KOHTPOJIb,
3JIEMEHTOB B COEIUHEHUSIX. YcerHblil onpoc;

66. | OKHCTUTENIbHO-BOCCTAHOBUTEbHBIE 1 0 0 IIncemenHbIi
peakuuu (OBP). Ilponiecchl okucieHus u KOHTPOJIb;
BOCCTaHOBJICHUS. Oxkucnurenu u YcerHblil onpoc;
BOCCTaHOBUTEJIH.

67. | CocTaBneHne ypaBHEHUH OKHCIHTEIIBHO- 1 0 0 [TruceMeHHbII
BOCCTAaHOBUTEJIbHBIX pEaKIUi U CXeM KOHTPOJIb;
AIIEKTPOHHOTO OanaHca. YcTHBIN 0Ipoc;

68. | Ypok pa3BHBaIOLIEr0 KOHTPOJISI 3HAHUMU. 1 0 0 [T1uceMeHHbII
XuMHus B JE€HCTBUH. KOHTpPOJIb;

YcTHBIN ompoc;

OBUIEE KOJIMYECTBO YACOB I10 68 |4 6.5

I[TPOTPAMME

9 KJIACC

Ne Tema ypoka KoauuecTBO yacos Buasi, popmbl

n/n KOHTPOJIA

BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoTsI padoThI

1. | Knaccudukanus u HOMEHKIaTypa 1 0 0 YCTHBIN 0mpoc;
HEOPraHUYECKHUX BEIECTB
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(MexTyHapoHasi U TpUBUAJIbHAS).

2. | Ilepuoauueckuii 3akoH. Ilepuoauueckas YceTHBIN 01poc;
CUCTEMA XUMHUYECKUX JIEMEHTOB
. 1. MenneneeBa. CTpoeHue aTOMOB.

3. | 3aKOHOMEpPHOCTU B U3MEHEHUH CBONCTB VYeTHbIl ompoc;
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEPUOA0B, KU, KAJIBIUS U UX
COCIMHEHUI B COOTBETCTBHH C
MOJIOKEHUEM B MEPUOJUYECKON CHCTEME U
CTPOCHHEM aTOMOB.

4. | XuMHA4eCcKHE CBOMCTBA BEIIECTB, ITnceMeHHbIi
OTHOCSIIIIUXCS K PA3IMYHBIM KJaccam KOHTPOJIb;
HEOPraHUYECKUX COCTMHEHUH, X
TE€HETUYECKasi CBSI3b.

5. | CtpoenHue BemiecTBa: BUIbI XHMUUECKOU IInceMeHHbIH
CBSI3U. THIBI KPUCTATUTMYECKUX PEIIETOK, KOHTPOJIb;
3aBHCHMOCTbH CBOMCTB BEIIIECTBA OT TUTIA
KPUCTAJUTMYECKON PEIIETKH.

6. | CtapTOBBIif (BXOHOW) KOHTPOJI. KonTposbaas

pabora;

7. | Knaccudukaruss XAMHYECKUX PEAKIIUH 110 ITnceMeHHbIH
pa3IMYHBIM TOpU3HaKaM (MO 4YHCIy H KOHTpOJIb;
COCTaBy  Y4YacCTBYIOIIMX B  peaKIuH YcTHbI 0ompoc;
BEILIECTB, IO TeIoBoMYy 3hdeKTy, 1o
HM3MEHEHUIO CTerneHen OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB, ()
oOpaTumocTH, o YYaCTHIO
Katajau3aTopa). JK30- U S9HIOTEPMHUUECKHE
peakuyy, TePMOXUMUYECKUE YPABHEHHUS.

8. |IloHsTHE O CKOpPOCTHM  XHMHYECKOU [T1uceMeHHbII
peakuuu. IloHsATHE O TOMOTEHHBIX U KOHTpO!JIb;
TEeTEPOreHHbIX  peakuusx.  PakTopsl, YcTHBIN ompoc;
BIIMSAIOIIME HA CKOPOCTh XUMHUYECKOU
peakuuu.

9. | IlonsTHe 00 0OpaTUMBIX U HEOOPATUMBIX ITuceMeHHBIM
XUMUYecKkux  peakuusx. llonstue o KOHTpO!JIb;
XUMUYECKOM  paBHOBecHU. DakTOpBhI,

BIIMSAIONIME HA CMEUIEHUE XUMHYECKOTO
paBHOBECHS.

10. | MexaHu3M OKUCITUTENBHO- [InceMeHnHbI
BOCCTAHOBUTEIIbHBIX PEAKIIHUM KOHTpO!JIb;

(SHCKTpOHHHﬁ OaJlaHC OKUCIIUTEIIBHO-
BOCCTaHOBHUTEIIbHOM peaKL[I/II/I).
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11.

Teopus NEKTPOJIUTUYECKON
JUCCOLMALINH. ONEeKTPOIUTHI u
HEIEKTpoJInThl.  KaTnoHbl, = aHMOHBI.
MexanusM  auccouManuy  BEIIECTB €
Pa3IMYHbIMU BUIaMU XUMHUYECKOH CBSI3H.

IIuceMeHHbBIN
KOHTPOJIb;
YceTHBIN 01poc;

12. | Crennienp  gucconmarnuu. CuiibHbIE U YcrHbIi onpoc;
cy1abble IEKTPOITUTHI.

13. | Peakuuu MOHHOTO OOMEHA, YCIOBHUS HX [TucbmenHbII
MPOTEKAHMUSL. HNounsie ypaBHEHUS KOHTPOJIb;
peaKuum.

14. | XuMuueckue CBOMCTBA KUCIIOT B CBETE [TnceMeHHbII
MpeACTABICHUH 00 AIEKTPOIUTHUECKON KOHTPOJIb;
JTUCCOITUAITUH.

15. | Xumuueckue CBOICTBa OCHOBAaHUU B [TnceMeHHbII
cBETE MIPEACTABICHUI 00 KOHTPOJIb,
ANEKTPOJIUTUUECKON JUCCOIHAITIH.

16. | XumMuueckue CBOWCTBA COJIEH B CBETE [TruceMeHHbII
MPEACTABICHUN 00 DJIEKTPOJIUTHUYECKON KOHTPOJIb,
JTUCCOTTUAITUH.

17. | [loHsiTHE O THAPOITU3E COJICH. YcrHbI ompoc;
18. | KauecTBeHHBIE peaKIMU Ha KATUOHBI M [TnceMeHHbII
AHUOHBI. KOHTpOJIb;

19. | [Ipaktuueckas pabota Nel. Pemenue [IpakTnueckas
SKCIIEPUMEHTANIBHBIX ~ 337a4 [0 TeMe paborTa;

"DneKkTpoauTHYecKas aucconuranus’.

20. | KonTposbHas paborta Nel KonTposbhas
"Ileproanueckuii 3aKOH u pabora;
Ilepuoanueckas cucrema J1. n.

MenneneeBa. CtpoeHue atoma'.

21. | O6mas  xapakTepUCTHKa  TaJOTEHOB. [T1uceMeHHbII
Oco0OeHHOCTH CTPOEHHS AaTOMOB 3THX KOHTpO!JIb;
3JIEMEHTOB,  XapakTepHble Uil  HHX YcTHBIN ompoc;
creneHn  okucieHus.  CrpoeHwe U
(¢u3nuecKue CBOWCTBA MPOCTHIX BEIIECTB
— TaJIOTeHOB. XMMHMYECKHE CBOMCTBA Ha
nmpuMmepe xiopa  (B3auUMOJEHCTBHE C
MeTaJJlaMHu, HeMeTaJlIaMU, IIeJ0YaMHu).

22. | XJ10poBOIOPOIL. Consguas KHCJIOTA, ITuceMmeHHbIi
XUMUYECKHE  CBOMCTBA,  MOJYYEHHUE, KOHTpO!JIb;

MIPUMCHCHUC. KauectBennas pCaKknusd Ha
XJIOPUA-UOHBI.

YCTHBIN 01poc;
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23.

@U3MONOTUYECKOE JEUCTBUE XJIOpa H
XJIOPOBOJOPOJIa HA OpPraHU3M 4YeJIOBEKa.
Baxkneiimue XJ0puasl U UX HAX0XKACHUE B
IIPUPOJE.

VYeTHBII 01poc;

24.

[Ipaktuyeckas pabora Ne 2. «M3ydenue
CBOWCTB COJISTHOM KHUCJIOTBI»

[IpakTnueckas
pabora;

25.

Pemrenne 3amay  Ha BBIYMCICHHS 110
YPAaBHEHUSAM XMMHUYECKUX DPEAKLUUN, €CIIH
OJIMH PEareHT JIaH B U30bITKE.

IIucebMeHHbIN
KOHTPOJIb;

26.

OO6mrast xapakTepuCTHKa 3JIeMEHTOB VIA-
rpynmnbl. OcoOOEHHOCTH CTPOEHHUs aTOMOB
ITHX JJICMCHTOB, XapaKTEepHBIC ISl HUX
creneHn  okucieHus. CrpoeHue u
(du3nvecKkre CBOMCTBA MPOCTHIX BEIIECTB -
KUCIOpOJa W cepbl.  AJUNTOTPONHBIE
MOu(UKAIIUKA  KUCJIOpOJa UM CEPBHIL.
XUMUYECKUE CBOMCTBA CEpBHI.
Haxoxnaenue cepbl u e€ coeluHEHUH B
npupoae.  XUMHUYECKOE  3arpsA3HEHHE
OKpPY’KaIoIllel cpe/ibl COeTMHEHUSIMU Cepbl
(KUCIOTHBIE A0XKAHU, 3arpsi3HEHUE BO3/1yXa
u BOJIOEMOB), CIIOCOOBI €ro
MpeI0TBpAILEHUSI.

IIucebMeHHbBIN
KOHTPOJIb;
VYeTHBIN 01poc;

27.

CepoBogopoa, cTpoeHue, (U3HUYECKUE H
XUMHUYECKHE CBOMCTBA.

[TnceMeHHbII
KOHTPOJIb;
YcrHbld ompoc;

28.

OKCI/II[BI CCPhBI Kak npeacTaBUTCIIN
KHCJIIOTHBIX OKCHUJOB. CCpHI/ICTaH KHCJIOTA.

[T1uceMeHHbII
KOHTPOJIb;
YcrHblil onpoc;

29.

CepHass  kucinora,  (u3HuUecKkue U
XUMUYECKHE CBOWcTBa  (00mmMe  Kak
NpEJNCTaBUTENII  Klacca  KUCIOT U
cnenuduueckue), npumenenue. Conu
CEpHOM KHCIIOTBI, KAYECTBEHHASI PEaKIUs
Ha cynb(haT-uoH.

[T1uceMeHHbII
KOHTPOJIb;
YcTHBIN ompoc;

30.

XHUMUYECKUE PEAKIINY, JIEKAIIUE B OCHOBE
MPOMBIIIIJIEHHOTO ~ CIoco0a  MOTydeHus
CepHOM KuUCIOTHL. Pemenue 3amad Ha
HaXOXXJECHUE MacCCOBOM JIOJIM BBIXOJA
MPOJYKTa PEAKIUU.

IIuceMeHHbBIN
KOHTPOJIb;

31.

OO1miast xapakTepuCTUKa 3JIE€MEHTOB VA-
rpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB
9TUX 3JEMEHTOB, XapaKTEpHBbIC JUIA HUX

IIuceMeHHbBIN
KOHTPOJIb;
YCTHBIN 01poc;
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CTEIICHU OKHCJICHHS. Asor,
pacmipocTpaHeHue B Ipupoe, Pu3ndeckue
U XuUMHUYecKHe cBoiicTBa. Kpyrosopot
a30Ta B MPUPOJIE.

32. | AMmuak, ero GU3MYECKUe U XUMHUYECKUE [TnceMeHHbII
CBOICTBa, MOJY4eHHE U IPUMEHEHUE. KOHTPOJIb;
Conu amMMOHHMS, HX (QU3KMYECKHE U VYeTHBII 01poc;
XUMUYECKUE  CBOWCTBA, IMPUMEHEHHE.

KauectBennass  peakuuss Ha  HOHBI
aMMOHMUSL.

33. | Ilpaktuyeckass padotra Ne3. Ilomyuenue [TpakTuueckas
aMMUaKa, U3y4yeHHUe ero CBOMUCTB. paborTa;

34. | A3oTHass kucnota, €€ (QU3HUECKHE U VYerHbIl o1poc;
XUMUYECKHe CBOWCTBa  (00mmMe  Kak
MpeICTaBUTeNsT  Kiacca  KUCIOT |
cnenuduueckue). Hutpatsl.

35. | Ucnosib30BaHWE  HUTPATOB W COJIEH VYcTHBI 0ompoc;
aMMOHHUS B KayeCTBE MHHEPAIbHBIX CooOuienue;
ynoOpeHuii. XUMHYECKOE 3arpsi3HCHHE
OKpY)Xalollel  cpeapl  COeIWHEHUSMU
a3oTa (KUCJIOTHBIE MHOXAU, 3arpsi3HEHUE
BO3]lyXa, MIOYBBI U BOJIOEMOB).

36. | ®ochop, amroTpomHbIE MOJAUPUKAIUHA [TucemeHHBII
dochopa, ¢u3HMUECKHE U XUMHYECCKHE KOHTPOJIb;
CBOICTBA. YcrHbli ompoc;

37. | Oxeun  dochopa(V) wu  docdopHas [TucbmMeHHBII
KHUCTIOTa, (U3NYECKHE U XUMHYECKHe KOHTPOJIb;
cBoiicTBa, mnoJydyeHue. KayecTBeHHas YcrHblil onpoc;
peakims Ha (dhocdar-noHbI.

Hcnonb3oBanue ¢ochaTtoB B KadecTBe
MUHEpaJbHBIX yA00peHuil. 3arps3HeHue
MIPUPOIHBIX BOJOEMOB dochaTamMu

38. | Yraepon, amnoTpomHbie MOAM(DUKAIINH, [IucemMeHHbIH
pacrnpocTpaHeHue B Ipupoje, puandeckue KOHTPOJIb;

U XUMHYECKHE CBOMCTBa. AmcopOrus. YcTHBIN 0mpoc;
KpyrosopoT yriaepozaa B mpupoae.
39. | Okcunpl  yriepoja, HMX (U3HMUECKHE H YCTHBIN 01poc;

XUMHNUYCCKHEC CBOI\/’ICTBa, @HSHOHOFH‘ICCKOC
JIeNCTBUE Ha JKHBBIC OpraHu3Mbl,

MOJIy4YECHHE u MIPUMEHEHHE.
DKOJOTHYeCKHe MpOOIEMBbl, CBS3aHHBIE C
OKCUIOM yrnepona(IV); TUIIOTE3a

r00aIbHOTO  TMOTEIUICHUsl  KJIMMATa;
MApHUKOBBIN (P PeKT.
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40.

VroapHas Kuciora M €€ CONH, HX
¢u3nyeckue M XUMHYECKHE CBOMCTBA,
IoJlyueHue U npumeHenue. Kauectsennas
peaxkuus Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOoHAToB B  OBITY,
MEUINHE, MPOMBIIIIEHHOCTH, CEJIbCKOM
XO35HCTBE.

IIuceMeHHbBIN
KOHTPOJIb;
YceTHBIN 01poc;

41. | [lpaktudeckass padora Ned. Tlomydenwue [IpakTnueckas
yriiekucioro rasa. Kauectsennas peakuus paborTa;
Ha KapOOHAT-HOH.

42. | IlepBoHavagbHbIE MTOHATUSA 00 VYeTHBIN 01poc;
OpPraHMYEeCKUX  BEIIeCTBaX  Kak O
COCIMHEHUSX  YIiiepoJa: OCOOEHHOCTH
COCTaBa U CTPOCHHUSI.

43. | Kucnopoacoaepxanme COEIMHEHUS. YcTHbI 0mpoc;
(ITousiTHE ©  OWMOJIOTHMYECKH  BaYKHBIX CooOuienwue;
BEIIECTBAaX: JKUpaX, OelKax, yriIeBojJax.

MarepuanpHOE €TMHCTBO OPTaHUYECKUX U
HEOPraHWYECKUX COCTMHEHU. )

44. | KpeMHuii, ero pu3N4ecKue U XUMHUUECKHE [TnceMeHHbII
CBOWCTBA, TMOJydEHHWE M IPUMEHEHHE B KOHTpOJIb;
anexkTponrke. CoenMHEHUs KpPEMHHS B YcTHbIA ompoc;
MIPUPOJIE.

45. | O6mme mpencraBieHuss 00  OKCHC YcTHBIN ompoc;
kpeMHEA(IV) w KpeMHHEBOW KHUCIOTE. Coo0mienue;
CunukaThl, UX HCIOJIb30BAaHHE B OBITY,

MEJULHHE, TPOMBIIUIEHHOCTH.

46. | CunukatHas MPOMBIIIEHHOCTh YcrHblil onpoc;
(Baxxnenye cTpouTEIbHbIE MaTEpHAJIbI: Coo0menue;
KepaMuKa, CTEKJIO, IIeMEHT, OeToH,
xkene300eTon.  IIpoGmembr  Ge3omacHOTO
WCIIOJIb30BAHUS CTPOUTEIIBHBIX
MaTepuaioB B IOBCEAHEBHOM KU3HMU.)

47. | llpaktuyeckas pabora Ne 5. Pemenue [IpakTnueckas
SKCIIEPUMEHTANIBHBIX ~ 337ad [0 TeMe paboTa;
"Baxueiimue HEMETaJUIbl u ux
COeTMHEHUS".

48. | O0001IEHnE U cCUCTEMATH3AIU 3HAHUIA. YCTHBINM 01IpOC;

TectupoBanue;

49. | KontpoasHas pabora Ne2 "Hemeramnsl u KoHTpobHas
HUX coeqnHeHus". paborTa;

50. | OOmass  XapakTepUCTHKAa XUMHUYECKHX YcTHBIN ompoc;
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3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
IIOJIOKEHHUSI B IIEPUOJAMYECKON CHUCTEME
XUMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa U CTPOCHUS aTOMOB.
Crpoenue MmeTauioB. Meraminyeckas
CBA3b U MCTAJUIMYCCKAsA KPUCTAJUIMYCCKAA
pemeéTKa.

51. | DAEKTPOXUMHUUECKHI PpsAl  HANPSHKEHUM [TnceMeHHbII
MeTtauioB. Dusndeckne W XUMHUYCCKHE KOHTPO!JIb;
cBoiictBa MeTtawioB. OOmme crocoobl VYerHbIl o1poc;
MOJTYYCHUST METaJIOB.

52. |TlonsiTHE O KOPPO3UH METAUIOB W YcrHbIN onpoc;
OCHOBHBIE CTIOCOOBI 3aIIUTHI OT KOPPO3UH. Coob1ienue;

53. | ConaBbl (cTanb, 4YyryH, IIOpPaJIIOMUHHM, YcTHBIN ompoc;
OpoH3a), WX TpPUMEHEHHE B OBITYy W CooOmenus;
MPOMBIIIJICHHOCTH.

54. | lllemounsle Metamtel. IlonmokeHue B [TucemenHbIH
MEPUOANYECKON  CHUCTEME XHUMHUYECKUX KOHTPOJIb,
anementoB JI. 1. MenneneeBa, cTpoeHue YcTHbI 01mpoc;
atoMoB.  Haxoxnenue B mpupoje.
dusndeckrue U XUMUYECKHUE CBOMCTBA (Ha
npuMepe Hatpus W Kanus). OKcuasl u
TUJIPOKCHIbI HATpUs u KaJIHSL.

[IpumeHeHne MET0YHBIX METAIOB U UX
COECIUHEHUM.

55. | lllenouHo3eMenbHBIE METAJIbl MarHui | [IucemenHbIH

KaJbIUi, cTpoeHue atoMoB. [lonoxeHnue B KOHTPOJIb;
MEPUOJIMYECKON  CHUCTEME XHMHUYECKHX YcrHblil onpoc;
3JIEMEHTOB . N. Meunneneena.
Haxoxnenue B mpupoge. Ouzndeckue u
XUMHUYECKHE  CBoMcTBAa.  Baxueiimue
COCIMHCHUS KaJIbIHUSA (OKCHI, THAPOKCHU/I,
COJIN).

56. | Pemtenyie 3amay  Ha BBIYUCIEHHUS IIO [IucemMeHHbIH
YPaBHEHUSIM XHMHYECKUX pPEaKIUM, eciu KOHTPOJIb;
OJIMH W3 pPEareHTOB JIaH B HW30BITKE WIIU
COJICPKUT TPUMECH; MACCOBOM 0T
BBIXO/Ia TPOIYKTA PEAKLIUH.

57. | KéctkocTh BOABI W CHOCOOBI €€ YCTHBINM 01IpOC;
YCTpaHEHHS.

58. | Boruncnenus o YpaBHEHUSAM IInceMenHbIN
XUMUYECKUX PpPEAKIUH, €clIu OAUH U3 KOHTpO!JIb;

peareHToB JlaH B BHJI€ BOJAHOIO pacTBOpa
C U3BECTHOM MacCOBOM JIOJIEH.

34




59. | [Ipaktuueckas padora Ne6. JKEcTkocTh 1 [IpakTuueckas
BO/JIbI U METO/IbI €€ YCTPAHEHUS. pabora;

60. | AmoMuHUM. [Tonoxenue B 1 [TucemeHHbII
MEPUOANYECKOM CHUCTEME XHUMHUYECKUX KOHTPO!JIb;
anementoB Jl. 1. MenneneeBa, CTpoeHue YcrHbI omnpoc;
aromMa.  HaxoxnmeHnne B mIpuUpOJE.
dusnueckue U XUMHYECKHE CBOWMCTBA.

AmdoTepHbIe  CBOWCTBA  OKCHIAa U
TUAPOKCHA.
61. | CoequHeHus aTOMUHUS 1 KontponsHas
paborTa;
BIIP;

62. | Kenezo. Ilomoxenne B TEPUOAMUECKON 1 IInceMeHHbIH
CHCTEME XHUMHUUYeCKuX nsiemeHnTor JI. M. KOHTpPOJIb;
Menneneena, CTpOEHUE aroMa. YcTHbI 0mpoc;
Haxoxnenne B npupone. dusmyeckune n
XUMHUYECKHE CBOMCTBA.

63. | Oxcunpl, runpokcuanpl u conn xenesa(ll) 1 [TnceMeHHbII
u xene3a(Ill). KOHTPOJIb;

64. | Ilpaktudeckass pabora Ne 7. Pemenwne 1 [TpakTuueckas
SKCIEPUMEHTAJbHBIX 3aJad [0 TeMe paborTa;
"Baxneitmue MeETaJuIbl u 170:¢
coequHeHus".

65. | Metamiet B mpuponae  [lonsatue o 1 YcrHbli onpoc;
METaJUTypruH.. CooOuienue;

66. | [lpupoaHbie MCTOYHUKH YTIIIEBOIOPOIOB 1 YcrHblil onpoc;
(yromp,  TOpUpPOIHBIA  Ta3,  HE(PTb) CooOmienue;
MPOIYKTHl MX MepepabOTKU, HX pOJib B
OBITY U IPOMBIIIJICHHOCTH.

67. | OCHOBBI HKOJIOTMYECKOM T'PaMOTHOCTH. 1 YcTHBIN ompoc;
XUMUYECKOe 3arps3HEHHE OKpYKarolen CooOmienue;
Cpensl, peAesbHO JOITyCTUMAs
koHueHTpauus BemectB - [IJIK). Poib
XUMUU B  PELICHUU  SKOJOTUYECKUX
npobiem.

68. | [loBropenne tembl "lI'eHeTnmueckasl CBSI3b 1 ITnceMenHbIN
MEXK/ly METaJIJIaMU U HEMETauIaMu . KOHTpO!JIb;

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

8 KJIACC

Xumus . 8 kace : yue0. [[nst o6meoopazosar.. opranm3aruii / O.C. ['abpuensu, W.I'. Octpoymos, C.A.
Cnanxos.-2-e u3a. — M.: [Ipoceemenune, 2020. — 175 c. : w1 — ISBN 978-5-09-074076-0

9 KJIACC

Xumus. 9 knacc : yueonuk / O.C. I'abpuensa, N.I'. OctpoymoBs, C.A. CnankoB. — 4-e u3., cTep. —
Mocksa : mpocsemienue, 2022, — 223, [1] c. : u.
ISBN 978-5-09-088254-5

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIS

8 KJIACC

1. B nomomp mkonsHOMY yuutento. M. 0. T'opkoBenko «Iloypounbie pazpaboTKy O XUMHH K
yueOHuKaMm: O. C. I'abpuensna; H. . Connna, M. I1. Canuna; I'. E. Pym3utuca, ®. I'. ®enpamana» 9
Kiace. «Bako», Mocksa 2005 T.

2. B momomp abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumust». [locoGue a1 MKOTEHUKOB
cTapunx kjaaccos u nocrynaromux B BY3s1. [poda, Mocksa 2005 r.

3. B nomoms abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. ArnpeeBa «Xumusy. J{Js NIKOTLHUKOB
cTapuux kiaaccoB U noctynaronux B BY3s1. Teopernueckue ocHoBbl. Bonpockl. 3agaun. Tectsl. [log
penakuueii npodeccopa P. A. Jluguna 3 — e uzganue, ucnpasiennoe. J[poda, Mocksa 2004 r.

4. I'abpuensa O.C. [Iporpamma kypca xumuu ajis 8-11 kimaccoB 001eo0pa3zoBaTeIbHBIX YUPSIKICHUHN. —
M.: Ipoda;

5. l'abpuensu O.C. Xumusi: 8 kiiace : yueOHUK 151 00111e00pa3oBaTenbHBIX yupexkaeHuid. — M.: JIpoda.
6. I'abpuensu O.C. M3zyuaem xumuto B 8 KII.: nuaaktudeckue marepuaisl / O.C. 'abpuensn, T.B.
CwmupnHoBa. — M.: biuk miroc

7. T'abpuensu O.C., Buckoo6oitaukoBa H.I1., SmykoBa A.B. HacTonbHas kHura yautens. Xumus. 8 KIL.:
Meroaundeckoe nocooue. — M.: Jlpoda;

8. N'abpuensu O.C., Pyno H.H., Tonkynos B.W. Xumudeckuii SKCIIEpUMEHT B IIKOJE. 8 Kiacc. — M.:
Hpoda

9. MunuctepcTBo obpazoBanust Poccuiickoit @eneparuu. [Iporpammel a1 001eo06pa3oBaTeIbHBIX
yupexxaenuit. Xumus 8§ — 11 kmaccsl. -3-e u3nanue, crepeotumntoe - Mocksa; JIpoda, 2002 r. (cTp. 26 —
37).

10. Pabouas nporpamma. Xumus. kK YMK O. C. I'abpuensna Jlabupunt. py. Uznatensctso "Bako" 2016
r.

11. ®denepanbHOro KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa oo1ero odbpazosanus no xumuu (HYacts 1.
OcHoBHoe 00111ee 00pazoBaHue) JIsl OCHOBHOM 00111€00pa30BaTeNbHOM IKOJIBI B COOTBETCTBUU C
CYIIECTBYIOLIEH KOHLENIMENH XUMHUUECKOro 00pa3oBaHusl.

12. Xumusi: 8 ki1acc: KOHTpOJIbHbIE U TpoBepouHble paboThl K yueOHuky O.C. 'abpuensna «Xumus. 8
kiace» / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u ap. — M. : Ipocda;

13. Xumus 8 kinacc. Xumus 8 kiacc: yueOHuk / O. C. 'abpuensH. — 8-e uza. npepad. — M. : [lpoda, —
2019 . 287 c. [1] c. : un. - (Poccuiickuii y4eOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8 — 11 knaccel. CripaBounoe noco6ue. ABrop — cocraButens A. E. Haconona 10 —
e u3znanue, crepeoruntoe. poda, Mocksa 2007 r.

9 KJIACC
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1. B momomp mkonsHOMY yuutento. M. FO. I'opkoBenko «Iloypounbie pa3pabOTKy 0 XUMUH K
yuebnukam: O. C. 'abpuensina; H. M. Connna, M. I1. Canuna; I'. E. Pymsurtuca, @. I'. ®enpamanay 9
knacc. «Bako», Mocksa 2005 r.

2. B momomp aburypuenty. O. C. I'adbpuensn, U. I'. OctpoymoB «Xumusy». [TocoOue amst MIKOTEHUKOB
cTapiux KiaccoB u nocrynarouux B BY3s1. Ipoda, Mocksa 2005 r.

3. B nomome abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AunpeeBa «Xumusy». s IIKOTLHUKOB
cTapuMx kjaaccos U nocrynaromux B BY3e1. Teopernueckue ocHoBbl. Bonpocsl. 3agauu. Tectsl. [loa
penaxuueii npodeccopa P. A. Jluauna 3 — e uznanue, ucnpasiennoe. Jpoda, Mocksa 2004 r.

4. I'abpuensu O.C. [Iporpamma kypca xumun i 8-11 kimaccoB 001eo0pa3oBaTeNbHBIX YUPEKIACHUH. —
M.: JIpoda;

5. Xumus 9 knacc: yueonuk / O. C. 'abpuensH. — 7-e uzn. npepad. — M. : [Ipoda — 2019 1. 319, [1] c. n.
(Poccuiicknii yueOHHK)

ISBN 978-5-358-21507-8

6. I'abpuensn O.C. NU3yuyaem xumuto B 9 ki.: qruaakruueckue matepuaist / O.C. 'abpuenss, T.B.
CmupHoBa. — M.: biuk mtoc

7. I'abpuensn O.C., Bucko6oitnukosa H.IIL., fAmykosa A.B. HactonbHast kHura yunrens. Xumus. 9 ki.:
Meroaunueckoe nocodue. — M.: Jlpoda;

8. I'abpuensu O.C., Pynos H.H., TonkynoB B.W. Xumuueckuit skcnepuMeHT B 1mkoje. 9 kinacc. — M.:
Hpoda

9. MunuctepctBo o6pazoBanus Poccuiickoit @exneparuu. [Iporpammsl ass 00mieo6pa3oBaTeabHbIX
yupexaeHuit. Xumus 8 — 11 kiaccel. -3-e u3naanue, crepeotunHoe - Mocksa; poda, 2002 . (cTp. 26 —
37).

10. Pabouast nporpamma. Xumust kK YMK O. C. I'abpuensana Jlabupunr. py. UsgarensctBo "Bako" 2016 r.
11. ®eaepanbHOrO KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHAapTa odmiero oopazoanus mo xumuu (Yacts 1.
OcHoBHOe 00111e€ 00pa3oBaHKE) IIsl OCHOBHOM 00I111e00pa30BaTeIbHOM IITKOJIBI B COOTBETCTBUU C
CYIIECTBYIOIMIECH KOHIETITUEH XUMHUECKOTO 00pa30BaHus.

12. Xumust: 9 kitacc: KOHTPOJIbHBIE U TPOBEpOUYHbIe paboThl K yueOHuKy O.C. ['abpuensna «Xumus. 9
kiace» / O.C. IN'abpuensn, [1.H. bepeskun, A.A. Ymakoa u nip. — M. : Jlpoda;

13. Xumus 9 knace: yaeonuk / O. C. I'abpuenss. — 7-e m3a. npepad. — M. : JIpoda — 2019 . 319, [1] c.
ui. (Poccuiickuii yueonuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 kmacceel. CripaBounoe nocodue. ABrop — coctaButenb A. E. Haconosa 10 —
e uznanue, crepeorurHoe. JIpoda, Mocksa 2007 r.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH 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/ (caliT st yuuTens XUMUU U OHOJIOTHN)
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: caiiT o xumun

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

11) IopTan Beepoccuiickoit onmuMmuansl IIKOJIBHUKOB. http://rusolymp.ru/

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

13) ®enepanbHbIii poccuiickuii o01eo0pa3oBarenbHbIid moprait. http://www.school.edu.ru
14) ®enepanphbiii mopran «Poccuiickoe odpasoBanuey. http://www.edu.ru
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15) Iopran kommanuu «Kupuan u Medonuity. http:// www.km.ru

16) Obpa3zoBatenbHbIil mopTan «Yuebay. http://www.uroki.ru

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

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

19) Uznarensckuii nom «IIpodkuuray. http:// www.protkniga.ru

20) Uznatenbckmii oM «1 ceHTsIOps». http://www.1september.ru

21) ®ecruBanp neparorudeckuii ujaeil «OTKpbITHIN ypok» (M34aTeNbCKUil 10M «1 CEeHTAOpS).
http://festival. 1september.ru

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

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

24) Unarepuet noptan [Ipolllkomry.pyhttp://www.proshkolu.ru/

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

26) Caitt CIAM I'MA: PEIITY BIIP, OI'3, EI'D, I'BD u LIT. 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 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/29/9/

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

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

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

11) IMopran Beepoccuiickoii ommMmuaapl IIKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuii oGpa3oBarenbHbIi mopTait. http://www.gov.ed.ru

13) ®enepanbHbIil poccuiickuii o0eoOpazoBarenbHbIil moptai. http://www.school.edu.ru
14) ®enepanbubii noptan «Poccuiickoe oopazoBanue». http:// www.edu.ru

15) IHopran kommnannu «Kupumt u Medoauii». http:// www.km.ru

16) O6pa3zoBaTenbHbIN opTasl «Yuebay. http://www.uroki.ru

17) XKypuan «Kypbep oOpazoBanus». http:// www.courier.com.ru

18) XKypnan «BectHuk o6pazoBanus». http://www.vestnik.edu.ru

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

20) U3parenbckuit 1om «1 ceHTIOps». http://www.1september.ru

21) ®ectuBans neparorudeckuii uaeit «OTKPBITHIN ypoKk» (M3AaTENbCKUI 10M «1 CEHTAOPS»).
http://festival. 1 september.ru

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

23) Untepuet noptan [Ipolllkomy.pyhttp://www.proshkolu.ru/

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

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

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJOBAHHUE
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1) Texuuueckue cpeacTBa 00ydeHUs:
1.. IlepcoHanbHbBIN KOMIBIOTED

3. Kononku

4. IlpunTtep na3epHbIi

2) IleyaTtHast poLyKIUS:

1. IIpaBuna TexHUKH 0€30aCHOCTH (CTEH]I IKCIIO3UIIMOHHBI)

2. Ilepuoauyeckasi cucreMa xumuueckux 3meMenToB [[.M. MenzaeneeBa (CTeHT SKCITO3UIIMOHHBIN)

3. PacTBOpUMOCTB coJeli, KUCIOT U OCHOBaHMM B BOJIE (CTEH/1 SKCIIO3ULIMOHHBIH)

4. IlpaBuia noBeneHust 00yJaronuxcsi B KaOMHeTe XUMUU (CTEH/ SKCTIO3UIIMOHHBIN )

5. [IpaBuna noBeneHust 00y4aromMuXcs B KAOMHETE XUMHUH (MHCTPYKTAXKH ISl IPAKTHUECKUX padoT U
71a00paTOPHBIX OIBITOB),

6. JleMoHCTpalMOHHbIE TAOIUIIBI IO XUMHUH

7. JleMOHCTpalMOHHbIE IIJIaKaThl 10 HEOPraHUYECKOW XUMUU

8. KoMIIeKT mopTpeToB XUMHUKOB

3) Cnenmanu3zupoBanHas yueOHas MeOeb:
1. Jocka aynutopHas (MHTEpaKTUBHAsI)

2. CTOn 1eMOHCTPAIIMOHHBIN (M3 JBYX CEKIUH)

3. Cros1 MUCbMEHHBIN U1 yuuTens (B KJIaCCHOM KOMHaTe U B Ja0OPaHTCKOM)
4. CTomBl ABYXMECTHBIE YUEHUYECKHE B KOMIUIEKTE CO CTYJIbIMHU

5. Ctyn qnst yaurens

6. llIxadbr ceknroHHbBIE A1 000PYIOBaHUS B 1a0OPaHTCKOM

7. llIxad BBITSDKHOM

8. CTeHka mKoIbHas

9. PakoBrHa-MolKa

10. Tymbouka

11. CreHn K1acCHBIN yrojaok

12. Ceiid ams XxpaHEHHS PEaKTHBOB

OBOPYJOBAHMUE JUIAA ITPOBEJAEHUS ITPAKTUYECKHUX PABOT

VY4eOHo-npakTHUecKoe 1 yueOHO-1a00paTOpHOE 000y I0BaHHE

1) [TpuGopsl, HAGOPHI MOCYABI U JTA00PATOPHBIX MPUHAUICKHOCTEH TSI XHMUYECKOTO SKCIIEPUMEHTA
OOmiero Ha3HAYCHUS:

1. HarpeBarenbHbie mpuOOPHI (CITUPTOBKA)

2. Jlocka j1sl CyIIKU TIOCY/IbI

2) leMOHCTpallMOHHbIE

1. HaGop mocy/apl ¥ IPUHAIEKHOCTEN IS IEMOHCTPALIMOHHBIX OIBITOB MO0 XUMUU

2. Habop nocy/sl v PUHAJICKHOCTEH ISl BHITIOTHEHHS] MPAKTUYECKUX PabOT M0 XUMUU
3. llITaTuB a1 1EMOHCTPAIMOHHBIX Mpooupok [1X-21

3) Cnenuanu3upoBaHHbIe MPUOOPHI U anapaThl
1. Anmapar (mpu6op) A7 MOTy4eHHs ra3oB
2. I[TpuGop 1t coOupaHus U XpaHEHUs T'a30B

4) KommiekTsl AJ151 J1abOpaTOPHBIX OMBITOB U MPAKTUYECKUX 3aHATHHA 10 XUMUU
1. Habop nmocyasl U MpUHAUIEKHOCTEN U1l YAEHHYECKOTO 3KCIIEpUMEHTa

2. Habop 6aHoK 111 XpaHeHUs TBEp.IbIX peakTuBoB (30 — 50 mu)

3. Habop cxisHOK ((pr1akoHOB) JUIst XpaHEHUS! paCTBOPOB PEAKTHBOB

4. Habop mpobupok (I1X-14, ITX-16)

5. HarpeBarenu nipu6ops! (ciuptoBkH (50 M)
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6. [Tpubop s MoJTydeHus Ta30B

7. WTatuB naboparopuslii xumuueckuit IJIX

8. HabGop mocyap! 1t IeMOHCTPAIIMOHHBIX U JTAOOPAaTOPHBIX OTBITOB
9. KoMmieKT BOPOHOK KOHYCOOOpa3HBIX

10. KoMIuIeKT BOPOHOK LIWJIMHAPUYECKUX

11. BopoHka aenuTesbHas HUIMHIPpUYECKas

12. BopoHka karnenbHast

13. KommuieKT K010 KOHUYECKUX

14. KomIuieKT K00 KpyriioJOHHBIX

15. KommuiekT K010 Mi10CKOJOHHBIX

16. KomIuiekT MeH3ypoK

17. KOMIUIEKT XUMUYECKHUX CTAKAHOB

Hcnonb3yroT A1 NpoBeIeHUS pa3InYHbIX XUMHUUECKUX OTepaluil.
18. KoMIuieKT muIMHIpoB:

19. KoMIuiekT mmareseil U JIOKEK IS BEIIECTB:

20. KoMIUIEKT MeTaNInYeCKUX U3JIeIUH I IEMOHCTPAIIMOHHBIX U JAOOPATOPHBIX OMBITOB: 3aKUM
BUHTOBOM, 3a7KMM IPY>KUHHBIN,

3aKUM IIPOOUPOYHBIH, JOXKKA JUIS CKUTAHUS BEIIECTB

21. HabGop cTeKITHHBIX TPYOOK

22. Habop u3aenuii u3 papdopa u dasuca: crynka ¢ mectuxkom Nel Ne3, Turenb HU3KUM, darma
BBIITAPUTENbHAS, TPEYTOJIBHUK JUIS TUTIISA Ne6.

5) Mopenu
KoHCcTpyKTOp AJIS1 COCTABIICHUS MOJICKYJT

6) HarypanbHbie 00bEKThI KOJIJICKIIUH

. AIFOMUHMI

. BonokHa

. KameHHBI# yrosib ¥ IPOIYKTHI €T0 TIepepadoTKH
. Kayuyk

. MeTaJbl U CIuiaBbl

. MuHepasbl U TOpHbIE TOPOIbI

. HedTp u BaxkHelime npoaykTsl ee nepepaboTKu
. [Imactmaccol

. TormuBo

10. UyryH u cTtanib

11. llIkana TBepaoCTH

O 00 1N DN B~ WK —

7) PeakTuBbl

1. Kucnora consHas

2. Habop Ne 3 BC «Illemoun»
Kanus rugpokcun

Kanbuus runpoxcuy

Harpus rugpoxcun

OTnenpHo:
l'anpoxcua aMMOHHMS
IM'mppoxenn menu
Tunpoxcun 6apust

3. Okcuabl METAILIOB:
Oxcun 6apus



Oxcup Kenesa (1)
Oxcupg AnroMuUHUA

4. Metansl:

AnroMuHM (rpaHyJibl)

Xene3o BoccTaHOBIL. (TOPOIIOK)

Huuk (rpanysnsl)

XKeineso MeTamInueckoe BOCCTAHOBIEHHOE BOJOPOAOM

5. Habop Ne 6 C «Opranuveckrie BeIecTBay
I'excan

['mroko3a

['muueprn

dopmanuH

MypaBbpuHas KUCIIOTa

Kucnora ykcycHas

OTaensHo:
Hedts
AHnIUH

6. Habop Ne 7 C «MunepanbHble yI0OpEHUsD)
AMMOHWII cynbdar

Kanuit xsopuctslii

Kap6amup (MmoueBrHa)

Harpuesas cenutpa (HaTpuid a30 THOKHUCITBIN )
Cynepdocdar rpanyIMpoOBaHHBINA
Tpunatpuiidocdar rpanyTupoBaHHBII

OTOenpHo:
dochoputHas Mmyka
Cynepdocdar nmpocToit
Kanuiinas cosb

7. Ha6op Ne 8 C «MoHHUTBI»
AHHOHUT
Katnonur

8. Habop 11 C «Couu jy1si 1€MOHCTPAIMOHHBIX OITBITOBY
AMMHaxk 0e3BOIHBIN

AMMOHHI yTII€KUCIIbII

Kanuit yrnexucusiii

Kanuit yriekucnslii KMCIIBIN

Kanuii pocopHokuciblii

Kanbumii pocoprokucisiii

Kanpruit hochopHOKHUCITBIN 0HO3aMEIICHHBII

Harpuit yrinexucislii

Hatpuit pochopHOkucibiii 12-BoaHbIM

9. Habop Ne 12 BC «Heoprannueckue BemiecTBa Iisi IEMOHCTPAIITMOHHBIX OTIHITOBY
Kanuii Hoaucterit
Kanuii sxene3nctocuHepoAuCThii 3-X BOJHBIN



Kasnnii s)xene3ucTocuHepoIuCThII
Kanuit ponanucTeiit

Kanwmii 6pomucTsIii

Harpuii cepHokucnbIi

Harpuit yrinexucmuslii

Harpwuit ¢propuctsrit

Cepa monoras

10) Ha6op Ne 13 BC «["asoreHu sy
JInTuit XJIOPUCTBIN

AMMOHHMI XJIOPUCTBIN

Bapwnii xnopucTslii

Kenezo xmopHoe 6-BoHOE
Kannit xnopucteiit

Kanpuwmii xaopucteiit

Marnuit XJIOpUCTBIN

Mens aByxiopucTtas 2-BoHast
Harpuit xmopuctsiii

[nHK XT0pHUCTHIN

OtnenbHO:
Xnopun Gapus
XJT0pUI aTFOMUHUS

11. Ha6op Ne 14 BC «Cynsdarsl. Cynbhutsl. Cynbhuasn
AJIOMUHHN CEPHOKHUCIIBIN
AMMOHUI CEpHOKHUCIIBII

Kenesza cepHokuciaoe 7-Mu BOJHOE
Kanuit cepHOKUCBINA KUCITBII

Kanuit cepHokucblii

Kanbuuii cepHOKUCTBIN 2-BOAHBIN
Kymnopoc xene3nbrit

Kymnopoc Mennblii

Kymnopoc nrHKkoBbIi

Maruuii CepHOKUCIIBIA 7-MU BOJIHBIN
Harpuii cepHUCTBII

Harpuii cepHOKUCIBIN O€3BOTHBII

12. HabGop Ne 16 BC
AJIOMHUHMI TpaHyJIUpPOBAaHHBII
Keneso (IIT) okcup

XKenezo kapOoHMIBHOE

Mens (II) oxuce

IMHK TpaHyIMpOBaHHBIN

13. Habop Ne 17 C «Hutpats»
AMMOHUM a30THOKUCIIBIN
bapuii a30THOKUCIIBIN

Kanuit a3oTHOKHCIBIN
Kanpuiit a30THOKUCIBIN
Harpuit a30THOKHCIIBII
Cepebpo a30THOKHUCIIOE
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14. Ha6op Ne 18 C «Coenuaenust xpomay
AMMOHUS IByXpOMOBOKHCIIBIH.

Kanns 1ByXpOMOBOKUCTBIN

Kanus xpoMOBOKHCIIBIN

15. Habop Ne 19 BC «CoennHenust Mapranuay
Mapranna 1ByOKHCH
Kanuit MapraniioBoKucIibIi

16. Habop Ne 21 BC «Heoprannueckue BemecTBay
Kanbnus oxuce

Menp (II) cepHokucnas

Mens (I1) yrinexuciasi oCHOBHas

Harpuit yrnexucmuslii

Harpuit yrinexucuslii KuCiablii

OTOensHo:
[IuHK a30 THOKHUCIIBII
CBHHEI a30THOKHUCIIBIN.

17. Habop Ne 22 BC «MH1ukaTtopb»
MeTHII0BBIN OpaHKEBBIN, HHIUKATOP
®denosdranenH, UHIAKATOP

18. Marepuansi:
AKTUBUPOBAHHBINA YTOJIb

Bazenun

Kanpuus kapbonart (Mmpamop, Men)
[Tapadun
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