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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranu3anusax Poccuiickoit @eneparum.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyJAIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEJMETHOE COJIep)KaHKe, MPETyCMaTPUBACT paclpelielieHue ero 1Mo KilaccaM |
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAyeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTHKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOrpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YpPOBHE IIeJiel W3y4YeHUs TMpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTaBICHUI O MaTEPUAIEHOM E€AMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POpMUpyeMble XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBI TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOW  Y4eOHOM  NeATENbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOMW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/bI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAIlOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE OOpa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4yeOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarornyeckd aJanTUPOBAHHBIM OTpaKCHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPHEHTHPOBAH HAa OCBOCHHE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa Kk e€ miyuenuro. CopaepikaHUE CKIIABIBACTCS M3 CUCTEMbI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUUYECKUX IPEICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJIYYEHHBIX MU
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
[IPaKTUYECKOr0 IPUMEHEHUS U NIOJyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
puoOpeNH TaKue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs] Ha CUCTEMaTHYecKoe NpuoOlleHne oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, WUCIOJIb3YS 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTUYECKH 11€JeCOO0pa3HOTr0 MOBEACHHS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETIOBEYECKUX IICHHOCTEW, FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



0611[66 YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO 06mer0
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEZCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MOo3HaHUs B XUMUHU. YucTeie BemecTBa U cMecu. CriocoObl pa3esieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHAsI aTOMHasi Macca. OTHOCUTEIbHAS MOJICKY IsIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl mo hopmynamMm XUMUYECKUX COCTUHEHUMN.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYIKE, KAIIEHHE U KOHJEHCAIUS BOJbI) U XUMHUYECKUX (FOPEHUE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPHAOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA TMOBAPEHHOW coNu, HAOMIOJEHWE W OIMCAHHE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3leMEeHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOPO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBO. HaxoxkaeHue Boaopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Jsi BeELIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coenuHenwid. Oxcuabl. Krnaccuduraruss OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanmsi. Knaccudukaruss OCHOBaHWA: WIENOYM €W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coseil. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYEHHE CBOWCTB KHUCJIOPOJa, HAOIIOEHWE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
M3yYeHHe CBOWCTB BOJOpoaa (ropeHue), B3amMojaeicTBHEe Bojgopoaa ¢ okcugaom meaum (1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM JOJIEd PACTBOPEHHOTO BEILECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKH WHIMKATOPOB B PAacTBOpax KHUCIOT M IIeJloued, h3ydyeHue
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE 3KCIIEPUMEHTAIBHBIX 3aJa4 110 TeMe «BakHeinmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIAacCU(UKALUKA XUMHUYECKHX »dlieMeHToB. [loHsaTne o Trpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anmuHHomepuonHas ¢opmel [lepuogudeckoid CUCTEMbI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
ANIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHX dlieMeHToB [lepruoanyeckoil cucTemsl
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOJaAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaUIOB, B3aWMOJCHCTBHE THUAPOKCHUIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MexXnpeAMETHBIX CBSI3€M MPU M3YUYEHHH XUMHH B 8 KJIACCE€ OCYIIECTBIISICTCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMMX EeCTECTBEHHO-HAyYHBIX TIOHATHUNM, TaK U TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHS: Hay4YHBIM (akT, TUNOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYNA, JJICKTPUYECKUN 3apsij, BEIIEeCTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbl€, TOILJIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KaJdblUsl U HUX COCAWHEHUH B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XMMHUYECKUX pPeakIUil M0 pa3lIu4HbIM MpHU3HAKaM (IO YUCITY U COCTaBYy
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [loHarue 006 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKUCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, OJIEKTPOHHBIM OamaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHH OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEANEKTponuThl. KaTtnoHsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHS peakuuil. CBoIiCTBa KUCJIOT, OCHOBAaHUN U COJIeH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (rpadura W ajMasa), CIO0XKHBIX BEIIECTB (XJopuia HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl MU cojeil (BO3MOKHO HCIIOJIb30BAaHUE BUJEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHHe, peakuuu pasiokKeHHs, COCTUHEHHS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

Hemeranibl U X coeUHEHUS

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TIaJOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJI0POBOIOPO/Ia HA OPraHu3M uesloBeka. BaxxHelne Xaopuibl
U MX HaXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKALMU KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpencTaBUTENs Kiacca KUCIOT M crneuududeckue). XUMUYECKHE peakiHH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COeQUHEHUHl B MpHupojie. XUMHMYECKOE 3arps3HEHUE OKpYKaIoIIeH cpejibl
COEJIMHEHUSIMHU Cepbl (KUCIOTHBIE NIOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckre cBoicTBa. KpyroBopoT a3orta B mpupoje. AMMHAK, €ro GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckne M XUMHUYECKHe CBOHCTBa (0OmIMEe Kak NpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
TOX/IW, 3arps3HEHHE BO3JyXa, MOUYBBI M BOAOEMOB). Docdop, amIoTpomnHble MOIUPUKAIIH
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUEe U XMMUYECKHE CBOMCTBA, JEHCTBUE HA )KUBbIE OPraHU3MBL,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiu, UX (pU3MYecKrue M XUMHUYECKHE CBOMCTBa, MOJlyueHHWE U NpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, 9TaH, OJTWUJIEH, AalleTWJIEH, OSTaHOJ, TJMIEPUH, YyKCycHas Kucinorta). llpupoaHsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU 4YelOoBeKa. MarepuajlbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBO# kucioTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIILICHHOCTH. BackHeimme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4yeHrue o0pas3l0B HEOPraHMYECKHX BEIIECTB, CBOMCTB COJITHON KHCIIOTHI, IPOBEJCHHE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCIIOJIb30BAHUE BHICOMATEPHATIOB), O3HAKOMJICHHE C 00pas3lamMHu XJIOpHUIOB (rajJoreHHUJOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAaYeCTBEHHON peakiMu Ha Ccynb(arT-uoOH U HaONIoJIeHUE MpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHUE M U3Y4YCHHE CBOWCTB aMMHUaka, IMpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHME BUAEOMATEPHUATIOB), M3ydYeHHE MOJeNell KpPUCTAIIMUECKUX PElIETOK anMmasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTHKa XWMHUYECKUX DJIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasUIbL: TIOJI0KEeHUE B [leproinueckoi CHCTEME XMMUUYECKUX 3IEMEHTOB /l.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[IlenoyHO3eMeENbHBIE METAUIBI MarHuid M KalnblUW: moJokeHue B llepuogmyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoamdeckoir cucremMe xumuyeckux osnemeHtoB [[. U.
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE C o0O0pa3l[aMy METalIoB M CIUIaBOB, MX (U3UYECKUMHU CBOMCTBAMU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEOBAaHUE CBOICTB KECTKOW BOMBI, Mpolecca TOPEHHs XKeje3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (1), HabaromeHne ¥ OMUCAHUE IPOLIECCOB OKPAIIMBAHKS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUSA U OKpPYKAa0Las cpeaa

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYeCcKoe 3arpsi3HEHHE OKpYKarolel cpebl (MpeneibHas JOMycTUMasi KOHIEHTPAIl s
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBSI3€M MPU U3YUYEHHHM XUMHH B 9 Kiacce OCYILECTBISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOmie ecTecTBEHHO-HAYYHbIE IOHSTHSA: HAYYHbIM (aKkT, TUHOTE3a, 3aKOH, TEOPHS,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, DJJIEKTPUYECKUH 3apsl, MPOBOJHHUKH, IOJYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHULIBI U3MEPEHUS], KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIae€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHS XMMHUHU B €JMHCTBE YU4eOHON M BOCITUTATEIILHOM JICSITEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT IIPOLIECCaM CaAMOTIO3HAHUS, CAMOPA3BUTHS M COIIMAITU3AIINHI 00yJatOIIIXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00 yCTpOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKON, TBOPYECKOW W JPYrHX BHUIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aHMOIIOMOIIM B MPOLECCE ITOH y4eOHOW HEATEIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOIHOI cperoil, o poiu
XUMHH B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIIPABOYHOW JIUTEPATYPOU, MOCTYIIHBIMH TEXHHYCCKHMMH CpEICTBAMU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HaIpaBJICHHOCTH U YPOBHS 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KWU3HH, OCO3HAHUE IIOCIEICTBUHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MaCHOCTH MPH OOpAllEeHWH ¢ XUMHUYECKHMMH BEIIECTBAMHU B OBITY U pEaIbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
NpEAMETHBIX 3HAHUW TI0O XUMHUHU, OCO3HAHHBIA BBIOOP WHIWBUIYAIBHOW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJAITHPOBATHCS B TIPO(HECCHOHAIILHOM CcpeJie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTMYECKHU 11€1ec000pa3HOe OTHOIIEHNE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TCUXHYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATEIbHON, KOMMYHUKATUBHON M COLMAIIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJIsTUBHBIE), KOTOpble obOecrneuuBaroT (HOpMHpPOBAaHHE TOTOBHOCTH K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMU:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIMi, YCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (IPEeIMETHbIe U MeTalpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/ad, C Y4€TOM OTHUX MOJEIbHBIX MPEJICTAaBICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEYUS B U3YyUaEMBIX MTPOIIECCaX U SBJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpETEHNE OMbITAa O IUIAHUPOBAHUIO, OPraHU3allid W TPOBEICHUIO YYCHHUYECKHX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XUMHYECKOTO COJICP)KAHHS, CIPAaBOYHBIC TOCOOWs, pecypchl MHTepHeTa), KPHUTHYECKU
OIICHUBATH MMPOTUBOPECUYUBYIO U HEJJOCTOBEPHYIO NH(OPMAIIHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI ¥ 3aMPOCKHI TIPH IMOMUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B 00JacTH WMCMOJIB30BaHUS WH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nHQOPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3a/Ja9l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIATh NOJyYeHHbIEC PE3yAbTaThl TO3HABATEIBHON JESATEIbHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABATEIbHOU U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMS COBMECTHBIX ACHCTBUIA, ONpeAeTieHNEe KPUTEPUEB M0 OI[EHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaumOonee O GeKTUBHBIE CIMOCOOBI  perlieHus y4eOHbIX ¢ [MO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX U PEAKIUAX, OICHUBATh COOTBETCTBUE MOTYYEHHOTO pe3yibTaTa 3asBICHHON IENH,
YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeIaraeMble B YCIOBUU 33JaHUN.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil pabodeil mporpaMMoil, BBIICTSIOT: OCBOCHHBIC



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEPIIPETALMH, TPEOOPAa30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX Y4€OHBIX U HOBBIX CUTYalUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas [0JII XUMHYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
o0MeHa, PK30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10J1s BelecTBa (IPOIIEHTHAS KOHIIEHTPAIIHs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJEHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHs], 3aKOHA ABOTapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavYeHusl, KOTOpble UMeroTcs B Tabnuie «lleproguueckas cucteMa XUMHYECKHX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKHUE JIEMEHTHI, HEOPraHWYeCKHe BEIIeCTBA, XMMHUECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, MOATBEpXKJas ONHUCAHME [pUMEpaMu  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3aIHI0, KIacCu(UKALUIO, BBIABICHHE MPUYHHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeOBaTh IIpaBWJIaM IIOJb30BAaHUS XUMHUYECKOH MOCYyI0M M J1abOpaTOPHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JI0JIEM pACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCICHUS, XUMHUYECKas pPEaKIHs, XUMHYEecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, IMpeaeabHo JOoMycTUMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YpPaBHEHUH XUMUUYECKUX PEaKLIHN;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckasi) B HEOPraHUYECKUX COCAMHEHUAX, 3aps] HOHA [0 XHUMUYECKOM
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHME: OMUCHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢opmy Ilepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHMCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IPEJeNIax MaJbIX MEPUOJIOB U ITIaBHBIX MOATPYII C yYETOM CTPOCHHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS DJICKTPOJUTHYECKON JUCCOUMALIMU KHUCIIOT, IIEJI0YEN U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS DJICKTPOHHOTO OallaHCa ATHX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa TI0 (POopMyJie COSTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHSMH TIO BBITIOJHEHHIO Ja0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTYYSHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMaTU3allhio, BBIABICHUE MPUUYUHHO-CIIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonnyecTBo yacos DJIeKTPOHHBbIE
Ne HaumenoBanue
(uu¢poBbIe)
n/ pa3aesioB U TeM Bcer KonTpoabHbI IIpakTH4eckn
o0pa3oBaTejibHbIE
1 NporpaMmmal o e padoThI e padoThI
pecypcebl
Paznen 1. [lepBoHayanbHble XMMHYECKUE MOHSITHS
XuMusi — BakHas
obiac
CC:CC::OSHEIHI/ISI u BI/I6HI/IOTCK3 LIOK
1.1 . 5 2 https://m.edsoo.ru/7f41837
MIPAKTHYECKOM c
TSI TEIBHOCTH =
YeroBeKa
Bemecrpa u bubmauoreka [IOK
1.2 XUMHUYECKUE 15 1 https://m.edsoo.ru/7f41837
peaku c
Hroro no pazaeiny 20

Pa3jaen 2. BaxkHeiiniue npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB

Bosnyx. Kucnopog.

bub6mmoreka IJOK

2.1 IMousTHE 06 6 https://m.edsoo.ru/7f41837
OKCHJaX c
Bonopon.Ilousrue brbmmorexa LIOK

2.2 8 1 https://m.edsoo.ru/7f41837
0 KHCJIOTaX U COJIAX c
Bona. Pacteopsr. bubmmoreka [IOK

2.3 [Mousitue 06 5 1 1 https://m.edsoo.ru/7f41837
OCHOBaHMSX c
OCHOBHBIE KITaCCHI bu6mmoreka IJOK

2.4 HEOPTaHMYECKUX 11 1 1 https://m.edsoo.ru/7f41837
COCTMHCHUM c

Uroro mo pazneny 30

Pazpnen 3. llepuoguyecknii

MenneneeBa. CTpoeHue aToMoB. XH

3akoH u Ilepnoanyeckasi cucreMa xumuieckux djaementos /1. U.

Muueckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE peakuuun

[Tepuomnueckuit
3aKOH U
[Tepuonnueckas
31 cucTeMa
XAMHUYECKUX
anemenToB /1. WM.
Meuneneesa.

Crpoenne atoma

bubmmoreka [IOK
https://m.edsoo.ru/7f41837
c

3.2 XHUMHUeCcKas CBI3b.

bubmnoreka LIOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

siiemeHToB VIA-

OKHCITUTENBHO- https://m.edsoo.ru/7f41837
BOCCTaHOBHUTEIIbHEI c
€ peakiuu
bubaunoreka [IOK
Uroro o pazgeny 15 https://m.edsoo.ru/7f41837
C
bubaunoreka LIOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/7f41837
c
OBIIEE KOJIMYECTBO
YACOBTIIO 68 4 5
[NPOI'PAMME
9 KJIACC
N HanMenoBamme KonunuecTBo 4acos DJIeKTPOHHBIE
(uu¢poBbIe)
n/ pa3aesioB U TeM Bcer KoHTpoabHbI IpakTHyecku 6
11 nporpamMmbl 0 e padoThI e padoThI OPPASOBATEALHLIE
pecypcebl
Paznen 1. BemecTBo U XuMnyeckue peakunn
[ToBTOpEHNE N
yriyOJieHue 3HaHUH bubnuoreka I[JOK
1.1 OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a63
pasaenoB Kypca 8 6
KJ1acca
Ocrorre bu6mmoreka IJOK
1.2 JAKOHOMEPHOCTH 4 https://m.edso0.ru/7f41a63
XUMHYIECKIX 5
peakiui -
ONEKTPOITUTHIECKA
SI AMCCOLIMAITHS. bu6mmoreka IJOK
1.3 XUMH4ecKue 8 1 1 https://m.edso0.ru/7f41a63
peaKIuu B 6
pacTBopax
Uroro mo pazneny 17
Paznen 2. HemeTasibl U X cOeIMHEHU S
Oo6mas
XapaKTepUCTHKA bubmmoreka [JOK
2.1 XUMHUYECKUX 4 1 https://m.edso0.ru/7f41a63
asieMenToB VIIA- 6
rpynimsl. ['anorenst
Obmas bubmmoreka [IOK
2.2 XapartepueTia 6 https://m.edso0.ru/7f41a63
XUMHYECKUX

6
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rpynmnsl. Cepa u eé
COEIMHEHUS

Obmas
XapaKTepUCTUKA
XUMHUUYECKUX

2.3 aneMeHToB VA-
rpynmnsl. A3oT,
dochop u ux
COE/IMHEHUS

bubauoreka [IOK
https://m.edsoo.ru/7f41a63
6

O6mmas
XapaKTePUCTHKA
XUMHYECKUX

2.4 anemenToB VA-

KPEMHHH U UX

COCIMHEHUA

rpynmsl. YIepoa u

bubaunoreka [IOK
https://m.edsoo.ru/7f41a63
6

Hroro no pazneny

25

Paznea 3. MeTaaibl 1 X COeANHEHMU S

OBmme cBoficTBa bub6mmoreka IJOK
151 BOUCTB

3.1 B 4 https://m.edsoo.ru/7f41a63

METAJIJIOB
6

BaxHetimme bu6mmoreka IJOK

3.2 MeETalIBl U UX 16 https://m.edsoo.ru/7f41a63
COEIMHEHUS 6

Hroro mo pasneny 20

Pa3zgen 4. XuMusi 4 oKpyzKaiomas cpeaa

BemecTBa n bu6mmoreka IJOK
4.1 MaTepHaJbl B 3 https://m.edsoo.ru/7f41a63
JKA3HU YEIOBEKa 6
Uroro no pazueny 3
Bbubnuoreka IJOK
PesepBHOE Bpemst 3 https://m.edso0.ru/7f41a63
6
OBHIEE KOJIMYECTBO
YACOBTIIO 68

[MTPOI'PAMME
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MNOYPOYHOE INVTAHUPOBAHUE
8 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTponabnbie

Bcero
padoThI

IIpakTH4yeck
He padoThbl

Jara
NPOBeACHUS

IIpenmer xumun. Ponb xumun
B JKM3HM 4elioBeKka. Tema u
BellleCcTBa

03.09.2024

ITonsiTHE O METOIAX MO3HAHUSA
B XUMHUH

06.09.2024

[paktuyeckas padora Ne 1
«[IpaBuna paboTsl B
J1a00paTOpUU U MPUEMBI
o0OparieHus ¢ 1abopaTOPHBIM
000pyI0BaHHEM)

10.09.2024

Yucrele BelecTBa U CMECH.
Crioco0bl pa3jeneHus cMece

13.09.2024

[paktndeckas padora Ne 2
«Pa3nenenne cmeceit (Ha
IIPUMEPE OUUCTKH MOBAPEHHOU
COJTH )»

17.09.2024

ATOMBI 1 MOJICKYJIBI

20.09.2024

XuMmuuecKkre dJIeMEHThI. 3HAKH
(CIMBOITBI) XUMHYECKUX
JJIEMEHTOB

24.09.2024

HpOCTHe 1 CJIOKHBIC BCIICCTBA

27.09.2024

ATOMHO-MOJEKYISIPHOE
ydeHue

01.10.2024

10

3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYIECKast
tdhopmyna. BareHTHOCTD
ATOMOB XHMHYECKHX
3JIEMEHTOB

04.10.2024

11

OTHOCHUTENILHAS aTOMHAs
macca. OTHOCHUTEeIbHAsA
MOJIEKYIISIpHAs Macca

08.10.2024

12

MaccoBas J0JI1 XUMHYCCKOIro
QJICMCHTA B COCAMHCHN U

11.10.2024

13

KonunuectBo BemectBa. Moib.
MonsipHast macca

15.10.2024

14

DU3NIECKUE U XUMHUYECKHIE
SIBIICHUS. XUMHYCCKas

18.10.2024




peakus

15

[Ipusnaxu u yciaoBus
MPOTEKAHUS XUMHYECKUX
peakumit

22.10.2024

16

3aKOH COXpaHEHUS MacChl
BEIIECTB. XUMUUYECKUE
ypaBHEHUS

25.10.2024

17

BrrunciaeHus KoaudecTBa,
MaccChl BEIIECTBA I10
YpaBHEHUSM XUMHUYECKUX
peakuuii

05.11.2024

18

Kiaccudukaryss XaMUIeCKUX
peakumii (CoemnHEHUS,
pa3noKeHH s, 3aMeIleHUS,
o0OMeHa)

08.11.2024

19

M. B. JIoMOHOCOB — y4€HBIIi-
sHImKIoneauct. O0o0mene u
cucTeMaTu3anus 3HaHUHU

12.11.2024

20

Kontponbhas padora Nel mo
TeMe «BeniecTtBa u
XUMUYECKUE PEaKITUI)

15.11.2024

21

Bo3ayx — cmech razos.
Cocras Bo3myxa. Kucmopomx —
3JIEMEHT | MPOCTOE BEIIECTBO.
Ozo0H

19.11.2024

22

dusnueckre 1 XUMHYECKUE
CBOMCTBa KHCIIOpoa (peakuu
OKHCJICHHSI, TOPEHUE).
[TonsiTre 06 okcumax

22.11.2024

23

Crioco0b!I TOTy4YeHHS
KHCJIOpoa B 1a00paTOpHH U
MIPOMBIIIUTEHHOCTH.
IIpumenenue kuciopoaa

26.11.2024

24

TermmoBoit a3 dexr
XUMUYECKOU peakLnH,
MOHSATHE O TEPMOXUMHUYECKOM
YpaBHEHHUH, 3K30- U
9HIO0TEPMHUYECKUX PEAKIMIX

29.11.2024

25

TomnuBo (HedTh, yroip u
MeTaH). 3arps3HeHHe BO3ayXa,
CIIOCOOBI €ro MPEA0TBPAICHUS

03.12.2024

26

[Ipaktugeckas padora Ne 3 o
teme «llomydenue n
cobupaHue KHCI0posa,
H3y4YEHHUE €r0 CBOMUCTBY

06.12.2024




27

Bonopon — anemenT u
MPOCTOE BELIECTBO.
Haxoxnenue B npupone

10.12.2024

28

duznveckne 1 XUMHYECKHE
CBOICTBa BOAOpO/IA.
IIpumenenue Bonopoaa

13.12.2024

29

IlongaTue o KUCIIOTaX U COIIX

17.12.2024

30

CriocoObl IOy eHHS
BOJIOpO/Ia B JIabOpaTOpUH

20.12.2024

31

[Ipaktuyeckas padora Ne 4 o
teme «Ilonyuenue u
cobupaHue Bogopo/a,
HU3yYEHUE €TO CBOMCTBY

24.12.2024

32

MomnsipHbIii 00BEM Ta30B.
3akon ABoraapo

27.12.2024

33

Brruncienns 00néMa,
KOJTMYECTBA BEIIECTBA ras3a Imo
€ro N3BECTHOMY KOJIMYECTBY
BEIIECTBA HIIH 00BbEMY

10.01.2025

34

Brrunciennst 0058MOB ra3oB
10 ypaBHeHI/IIO peaKHI/II/I Ha
OCHOBE 3aKOHa OOBEMHBIX
OTHOIIICHH Ta30B

14.01.2025

35

dusnueckrne 1 XUMHYECKHE
CBOMCTBA BOJEI

17.01.2025

36

CocraB ocHoBauuii. [Tonsrue
00 mHIMKaTOpax

21.01.2025

37

Bona xak pacTBopUTEb.
Hackimmennsie n
HEHACHIIIEHHbIE PaCTBOPHI.
MaccoBast 107151 BEIIeCTBa B
pactBope

24.01.2025

38

[IpakTudeckas padora Ne 5 mo
teme «IIpuroroBnenue
pacTBOpPOB ¢ OoNnpenenéHHON
MaccoBOM oneit
PpacTBOPEHHOIO BELIECTBA»

28.01.2025

39

Kontponbhas padora Ne2 o
teme «Kucnopoa. Bogopon.
Bona»

31.01.2025

40

OKcHIBL: COCTaB,
KJIaccu(pUKaIus,
HOMEHKJIATypa

04.02.2025




41

[Tony4yenue u xuMuyeckue
CBOMCTBA KMCJIOTHBIX,
OCHOBHBIX ¥ aM()OTEPHBIX
OKCHJIOB

07.02.2025

42

OcHoBaHHSA: COCTaB,
KJIacCU(pUKaIus,
HOMEHKJIaTypa

11.02.2025

43

[Tony4yenue u xumMuyeckue
CBOMCTBA OCHOBaHHUI

14.02.2025

44

Kucnorsl: cocras,
KJ1acCU(pHUKaIus,
HOMEHKJIaTypa

18.02.2025

45

[Tonydyenue u xuMuyeckue
CBOICTBA KHCIIOT

21.02.2025

46

Comu (cpennue):
HOMEHKJIATypa, CII0COObI
MOJIy4CHU A, XUMUYCCKUEC
CBOMCTBA

25.02.2025

47

[paktudeckas padora Ne 6.
PemeHHe 3KCHCpI/IMeHTaHI)HI)IX
3a7a4 o TeMe «OCHOBHbBIE
KJIACCHI HEOPTaHUYECKUX
COCTMHEHUI

28.02.2025

48

I'enernueckas CBSI3b MEXIY
KJIACCAaMH HEOPTaHUYIECKHUX
COCIMHEHUI

04.03.2025

49

O00011IeHrE U CHCTEMATU3ALINS
3HAHUUN

07.03.2025

50

KonTtponrsaas padbora Ne3 1o
Teme "OCHOBHBIE KITACCHI
HEOPTaHWYECKUX COCAMHCHHH"

11.03.2025

51

IlepBbie MOMBITKK
KJIACCU(UKAITIHA XMMHYECKIX
sneMeHToB. [loHsaTHE O
TPYIITaxX CXOTHBIX 3JIEMEHTOB

14.03.2025

52

Ilepuonnueckuii 3aKoH u
Ilepuonnueckas cucrema
XHMHYECKuX 3j1eMeHToB JI. 1.
MeupeneeBa

18.03.2025

53

[lepronpl, rpynmbl, HOATPYIIIIE]

21.03.2025

54

Crpoenne aromoB. Coctas
aTOMHBIX siaep. M3oTorsl

01.04.2025

55

CrpoeHue 31eKTPOHHBIX
0001104€K ATOMOB HJIEMEHTOB

04.04.2025




[lepronnueckoii cuctemsr /1.
N. Menpeneesa

56

XapaKTepUCTHKa XUMHUYECKOTO
3JIEMEHTA 110 €O MMOJIOKEHUIO B
[lepronnueckoii cucreme /. 1.
Menpeneesa

08.04.2025

57

3nauenue [lepuoauueckoro
3aKOHa IS Pa3BUTHS HAYKU U
npaktuku. /. 1. Mennenees
— Y4&HBIH, IIefaror u
rpax1aHuH

11.04.2025

58

DIEKTPOOTPHUIIATEHHOCTh
aTOMOB XUMHNYECKUX
anemeHnToB/ Beepoccuiickas
poBepovHas pabora

15.04.2025

59

HMonnas xumMuueckas cBSI3b

18.04.2025

60

KoBasienTHas nonspHas
XUMHUYECKas CBA3b

22.04.2025

61

KoBasienTHas HenonsipHas
XUMHUYECKas CBA3b

25.04.2025

62

CreneHp OKUCIEHUS

29.04.2025

63

OKHUCIUTENBLHO-
BOCCTaHOBHUTEIbHBIC PEAKIIUU

06.05.2025

64

OKuCIuTENN U
BOCCTAHOBUTEIH

13.05.2025

65

KonTtponwsaas padora Ned 1o
teme «CTpoeHue aToma.
XHUMHUYECKasl CBSI3b»

16.05.2025

66

PezepBubIii ypok. O600mIEHNE
M CUCTEMAaTH3alys 3HAaHUH

20.05.2025

67

PezepBubIii ypok. O600mIEHNE
M CUCTEMATHU3aLUs 3HAHUH

23.05.2025

68

PesepBHBIii ypok. O000mIeHNe
M CUCTEMATHU3aLUs 3HAHUH

27.05.2025

OBHIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68




9 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTponabnbie
padoThI

IIpakTHue
CKHe
padoThI

Jara
NPOBeJACHNUS

IIepuonuueckuii 3aKoH.
ITepuonuueckas cucrema
XUMHUYECKUX 3jeMeHToB JI. M.
Menpeneesa

02.09.2024

3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB XMMHUYECKHUX
3JIEMEHTOB IIEPBBIX TPEX
TIePHOJIOB

03.09.2024

Knaccudukanms u
HOMEHKJIATypa HEOpTraHUYECKUX
BEIIECTB

09.09.2024

Buapl XuMHudeckon CBSI3U U
TUMBI KPUCTATITAYECKUX
pemérok

10.09.2024

Kontponbhas padora Nel o
teme «IloBTOpenue n
yriIyOJeHne 3HaHUH OCHOBHBIX
pa3zenoB Kypca 8 kiaccay

16.09.2024

Kraccudukarms XuMiIaecKux
peaKIui 1Mo pa3IuuHbIM
MIpU3HaKaM

17.09.2024

ITonsTue o ckopoctu
xuMu4eckou peakiuu. [lonstue
0 TOMOTE€HHBIX ¥ T€TePOTreHHBIX
peaxImsIx

23.09.2024

[TonsiTHE O XMMUYECKOM
paBHoBecuu. daxTophl,
BITUSIONIHIE HA CKOPOCTh
XUMUYECKOW peakUuuu U
TTOJIOYKEHNE XUMUIECKOTO
paBHOBeCHS

24.09.2024

OKUCIUTETBHO-
BOCCTaHOBUTEIbHBIC PEAKIINN

30.09.2024

10

Teopust AIEKTPOIUTHYECKON
mucconyanvii. CUIbHBIE U
ciiadble AIIEKTPOIUTHI

01.10.2024

11

Honnble ypaBHEHUS peakuil

07.10.2024




12

XMMHUYECKHE CBOWCTBA KUCIIOT
1 OCHOBAHHMH B CBETE
MpeAcTaBieHui 00
ANIEKTPOIUTHICCKON
JIMCCOLUAIIN

08.10.2024

13

XUMUYECKHUE CBOMCTBA COJIEH B
CBETE MpeCTaBICHUN 00
3IIEKTPONIUTUYECKON
JIUCCOLIUATTIH

14.10.2024

14

ITonarue o rugponuse conen

15.10.2024

15

O000111eH1E U CUCTEMATU3ALIUA
3HAHUU

21.10.2024

16

[paktuyeckas padora Ne 1.
«Pemenne OKCIICPUMCEHTAJIbHBIX
3a1a9»

22.10.2024

17

Kontponbhas padora Ne2 o
TeMe «DIEKTPOTUTHICCKAS
JUCCOIUAIMS. XUMUYECKUE
peaKIuH B paCTBOPAX)

11.11.2024

18

OO0mras xapakTepuCTHKa
rajoreHoB. XuMHUYECKUE
CBOMCTBa Ha IIpUMeEpPE XJI0pa

12.11.2024

19

XmopoBomaopon. ComstHast
KHCJIOTa, XUMHUYECKHE
CBOMCTBa, IIOJy4YEHHE,
MIpUMEHEHHNEe

18.11.2024

20

IIpaktrueckas padora Ne 2 1o
teme «Ilonydenue consiHOI
KHUCJOTBI, U3y4€eHHUeE €€
CBOICTB»

19.11.2024

21

Brruucnenus no ypaBHEHHUSIM
XUMHYECKHX PEaKIIMH, eClIi
OJIH W3 PEarcHTOB JIaH B
H30BITKE

25.11.2024

22

OO01mmas XxapakTepuCTHKA
anemeHToB VIA-rpynmsl

26.11.2024

23

AnnotporHble MOTU(UKAIIAN
cepbl. HaxoxneHue cepol u eé
COCIIMHEHUH B TIPUPOJIE.
XUMHUYECKHUE CBOMCTBA CEPbI

02.12.2024

24

CepoBo10pOJ, CTPOECHHUE,
(hm3rUecKre 1 XUMHUYECKIE
CBOMCTBA

03.12.2024




25

Oxkcunel cepsl. CepHasi KUCIIOTA,
(hm3HUecKe U XUMHUYECKHIE
CBOICTBA, IPUMEHEHUE

09.12.2024

26

XUMUYECKHE PEAKIIHH,
JIeKale B OCHOBE
MPOMBIIIIEHHOTO crtocoba
TIOJTyYEHHs CEpHOM KUCIIOTEHI.
XUMHUYECKOE 3arpA3HEHNE
OKpY’Karolen cpebl
COEJIMHEHUSIMU CEepBI

10.12.2024

27

Brruncnenue maccoBo 10
BBIXOJla IIPOAYKTa pEeaKIUU

16.12.2024

28

OOmmias XxapaKTepucTHKa
aneMeHToB VA-Tpymimbl. A30T,
pacrpocTpaHeHue B IpupoJie,
(u3HUecKre U XUMHUYECKHIE
CBOIICTBA

17.12.2024

29

AMMHaK, ero GU3NIECKHe U
XUMHYCCKHE CBOMCTBA,
MoJy4eHHe U IPUMEHEHHE

23.12.2024

30

[paktrnyeckas padora Ne 3 o
teme «llonyueHne ammuaxa,
HU3yYEHUE €TO CBOMCTBY

24.12.2024

31

A3oTHas KucjoTa, eé
(hu3mdecKre B XUMUYIECKIE
CBOMCTBa

13.01.2024

32

Hcnonb3oBaHKre HUTPATOB U
coJiell aMMOHMSI B Ka4€CTBE
MUHEPaJIbHBIX YI0OpEeHMIA.
XUMHUYECKOE 3arpsA3HEHNE
OKpYyXarolei cpeasl
COCIIMHEHUSMH a30Ta

14.01.2025

33

®Dochop. Oxcun dpochopa (V) u
thochopnas xucmnora,
¢bu3nvecKre 1 XUMHYECKUE
CBOICTBA, OTy4YEHUE

20.01.2025

34

Hcnons3oBanue pocdaTos B
Ka4yeCcTBE MUHEPAIbHBIX
ynoOpenuii. 3arps3HeHne
IpUPOTHON cpeabl hocharamu

21.01.2025

35

Yrnepon, pacipocTpaHeHue B
npupoze, pusnueckue u
XHUMUYECKUE CBOWCTBA

27.01.2025

36

Oxcunsl yriepona, ux
¢du3nvecKre 1 XUuMHYECKUE

28.01.2025




CBOIiCTBa. DKOJIOTHYECKHE
MPOOJIEMBI, CBSA3aHHBIC C
okcunoM yriepona (1V)

37

VYronbHas KUCI0Ta U €€ COJIU

03.01.2025

38

[Ipaktuyeckas padora Ne 4 o
teme "llomydeHue yriekuciaoro
rasa. KauecrBenHas peaxius Ha
KapOoHaT-HOH"

04.02.2025

39

[lepBoHaYaIbHBIC IOHATHS 00
OpraHUYECKUX BEUIECTBAX KaK O
COEMHEHUAX yTIIepoaa

10.02.2025

40

Kpemunii u ero coemuHeHus

11.02.2025

41

[paktuyeckas padora Ne 5.
Pemntenue OKCIICPUMEHTAJIbHBIX
3aj1a4 1o tTeMe «BaxuHeunme
HEMETAJJIBI U UX COCOIUHCHU )

17.02.2025

42

Kontponbhas padora Ne3 o
TeMe «BakaeHe HeMeTaIbl
M UX COEIUHEHUS

18.02.2025

43

OO0mras xapakTepuCTHKa
XUMHYECKUX IJIIEMEHTOB —
MeTauIoB. Merammmdeckas
CBSI3b M METaJNTHYeCKast
KpUCTa/IM4ecKas penerka.
du3nIecKrue CBOMCTBA
METAIIJIOB

24.03.2025

44

XHUMHUYECKHUE CBOMCTBA
METaJIJIOB.
DNEKTPOXUMHUUIECKUN PsII
HanpsHKEeHUH MeTaslioB

25.02.2025

45

O61mme crrocoOb! MOTyYeHNS
meTauioB. CriaBbl.
Beruucnenus no ypaBHEHUSIM
XMUMHYECKUX PEaKLHil, ecu
OJIMH U3 PEAreHTOB COAEPKHUT
puMecu

03.02.2025

46

ITonsiTHEe 0 KOPPO3UH METAILIOB

04.03.2025

47

Illenounbie MeTaIUIBI

10.03.2025

48

Oxcupl ¥ THAPOKCH]TBI HATPUS
W Kaaus

11.03.2025

49

Illenouno3eMeNnbHBIE METaJIIbI
— KaJIbLIUH U MarHum

17.03.2025




50

Bakueiime coeqnHeHNs
KaJIbLHA

18.03.2025

51

O000111eH1E U CUCTEMATU3ALNA
3HAHUNI

31.03.2025

52

JKéctkocTh BOIBI U CIIOCOOBI €6
yCTpaHeHUS

01.04.2025

53

[Ipaktudeckas padora Ne 6 o
Teme "JKECTKOCTH BOIBI U
MeToAbl e€ ycTpaHeHus"

07.04.2025

54

AnroMuHUI

08.04.2025

95

AmdoTepHbIe CBOCTBA OKCHIA
Y TUAPOKCHIA

14.04.2025

56

Keneso

15.04.2025

o7

OKcHITBI, TUPOKCUIIBI K CONTU
xenesa (1) u xenesa (1)

21.04.2025

58

O0001IEeHNE U CUCTEMAaTH3AIINA
3HAHUU

22.04.2025

59

[paktndeckas padora Ne 7.
Penrenue OKCIICPUMEHTAJIbHBIX
3aj1a4 1o TeMe «Bakuenmme
METaJUIbl M UX COSOUHCHUS

28.04.2025

60

Brrancnenus 1mo ypaBHEHUSM
XUMHYECKUX PEaKIIHi, eCITi
OJIH M3 PEareHTOB JaH B
HU30BITKE WM COACPIKUT
npumecu. BeruucieHus
MAacCOBOM JTOJIM BBIXOJA
MIPOAYKTA PEAKIINN

29.04.2025

61

O00011IeHrE U CHCTEMATU3ALIN
3HAHUHN

05.05.2025

62

KouTtponrsaas padora Ned 1o
TeMe «BajkHeHIe MeTajiibl U
HUX COSIUHEHUS

06.05.2025

63

BemectBa u Matepuaisl B
ITOBCE/IHEBHOM JKMU3HU YEJIOBEKA

12.05.2025

64

XHUMHUYECKOE 3arpsI3HEHUE
OKpYXaroIeH cpeapl

13.05.2025

65

Ponp xumum B peICHUH
OKOJIOITMYECKNX HpO6J’IGM

19.05.2025

66

PesepBHbIii ypok. O0o01meHne U
CHCTeMaTH3aIHs 3HAHHH

20.05.2025

67

PesepBHbIii ypok. O000IIEHNE 1
CHCTEMAaTH3aIHSI 3HAHUH

26.05.2025




PeseprHbIii ypok. O000IIEHUE H
CHCTEMAaTH3AIHs 3HAHUH

68

27.05.2025

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumusi: 8-# kimacc: 0a30BbIl yPOBEHB: YUCOHUK; 5-¢ H3AaHue, iepepaboTaHHoe, 8 kiacc/
lMa6puensu O.C., OctpoymoB WU.I'., Cnankos C.A. AkimonepHoe o61mectBo «M3narenscTBo
«IIpocsemenne»

» Xumus: 9-i1 knacc: 6a30BbIN YpOBEHB: YUEOHUK; 5-€ n3nanue, nepepadotanHoe, 9 kimacc/
INabpuensu O.C., Octpoymos WU.I'., Cnagxos C.A. AxkunonepHoe o0miectBo «3aarenscTBo

«IIpocsemenuey



Kpurtepuu oueHuBaHusi Ha YpOKaxX XuMHUH

OueHuBaHue yCTHOTO OTBETA

NHauBuayaJbHBbIE KOHTPOJIb PE3YIhTATOB MOXKET ITPOBOJAUTHCS HA YPOKE Kak B (hopme
KpaTkoro ompoca c¢ wmecta ((poHTanpHas KOHTpoiupylomas Oecema), Tak U B BHJIE
00CcTOATEbHOI TPOBEPKHU 3HAHUH U YMEHHI Y JOCKH. DTOT BUJI onpoca (MHIUBUIYaJIbHBbI)
MOHO MPOBOJIUTH HA ATanax akTyaIn3alliy 3HAHUW, U3YYEHHS] HOBOTO MaTepuaa, 3aKperieHus
Y COBEPIIICHCTBOBAHMS 3HAHUH M IPOBEPKU YCBOCHHS HOBOTO MaTepuaia. Bompocs! yuurtens s
KpPaTKOTO OIPOCa JOJDKHBI ObITh TAKOHWYHBI, CHOPMYITHPOBAHBI B TIOHITHBIX YYCHUKY TEPMUHAX
U TpeOOoBaTh KpaTKOro oTBeTa. /[ KOHOMHHM BpPEMEHH MOXHO HCIOJB30BaTh KapTOYKH C
BOIIPOCAMHU, HA KOTOPBIC YUEHUKH TOTOBSITCSI OTBETUTD Y JIOCKU.

Bo Bpems oTBeTa ywarerocst Ajis JOCTHXKEHUS YCTOMYMBOTO BHUMAHMS Kjlacca MOJIe3HO
MPEAYCMOTPETh TOCIIEAYIONIEEe 32 OTBETOM PEICH3UPOBAHHE CO CTOPOHBI JIPYIHX Yy4aIluXcs,
WCIIpaBJICHUE JIOMYIIEHHBIX OMMOOK, TOTIOJTHEHHE.

[Ipu mpoBeneHnu ompoca JOMYCKAeTCsl 3a7aBaTh yJalleMycsi HABOISIINE BOTIPOCH st
TOTO, YTOOBI MOMOYb €My C(OPMYJIHUPOBATH CBOM MBICIH. MOTYT OBITh W JOTOJHHUTEIHLHBIE
BOIIPOCHI, €CIIM OHM HEOOXOJIMMBI ISl TIPEJICTOSIIEr0 M3YYeHHUs HOBOTO Marepuana. Bo Bpems
YCTHOTO OTBETAa YYaIlleroCsl yYYUTEIh WMEET BO3MOXKHOCTH 3a7aTh JIOMOJHUTEIBHBIM BOIPOC
JTUATHOCTUYECKOTO XapaKTepa, KOTOPHIA IMOMOXKET BBISIBUTH COCTOSHUE 3HAHUM W yMEHHM
OTBEYAIOIIIETO.

[IpoBeneHre yCTHOTO WHIMBUIYATFHOTO KOHTPOJSI TpeOyeT OT yduTessi COOpaHHOCTH U
BHMMaHMS, TaK Kak He00X0MMO 3a 5-10 MUHYT BBISIBUTH 3HAHUS YUAITUXCSI B KJIacce.

Yuutenp 00513aH MPOKOMMEHTUPOBATh OTBET yUEHUKA, YKa3aB Ha OIIMOKA U OTMETUB
yAadHble CTOPOHBI. JIF000# OTBET MOIKEH OBITh 3aMEUEH YUUTENIeM U OOBEKTUBHO UM OIICHEH.
Heo0s3aTenbHO CTaBUTHh OTMETKY 3a Ka)K/Iblii HENOJIHBIN O0TBET. Ecim yueHHK HEO JTHOKpaTHO
JIOTIOJTHSI OTBETHI APYTUX OJHOKIACCHUKOB, TO MOKHO ITOCTaBUTh €My OOLIYI0 OTMETKY 32 YpPOK.

OT1merka «5»:

- J1aH MOJIHBIN U MPaBUJILHBINA OTBET HA OCHOBAHUYW W3YUYEHHBIX TEOPHU,

- MaTrepual U3JI0KEH B OIPEAEIICHHON JIOTUYECKOM MOCIEA0BATEIbHOCTH,
JIUTEPaTYPHBIM S3BIKOM,

- OTBET CaMOCTOSTENbHBIN

- BO3MOXHA 0/IHA HECYILIECTBEHHAsI OIIHUOKa.

OtrMmeTka «4»:

- JIaH NOJIHBIM U MPaBUJIbHBIM OTBET HA OCHOBAHUU U3YYEHHBIX TEOPHUIA,

- Marepual U3JI0KEH B OIPEACIICHHOM MOCIE10BAaTEbHOCTH,

- OTBET CaMOCTOSITEIbHBIN

- JIOMyIIEHBI 2-3 HeCYyIECTBEHHbIE OITMOKH, UCIPABICHHBIE [0 TPEOOBAHUIO
YUUTEIS, WIN JaH HENOJIHBIA U HEYETKHUIl OTBET.

OTtmeTKa «3»:

- JIaH TIOJIHBIM OTBET, HO IIPU ATOM JIOIYIICHA CYLIECTBEHHAsI OIINOKA WU OTBET
HETIOJIHBIN, ITOCTPOCH HECBSI3HO.

OTMeTKa «2»:

- OTBET 0OHAPYKUBAET HETTOHUMAaHUE OCHOBHOTO COJIEpKaHHsI yueOHOTO

Marepuana,

- IOTIYILIEHBI CYIIECTBEHHBIE OITMOKH, KOTOPhIE YUaITUIICs HE MOXKET UCTIPABHUTh
MIPU HABOJSAIIMX BOMPOCAX YUUTEIS.

OtmerKka «1»:

- OTCYTCTBHE OTBETA.

@poHTATbHAS KOHTpPOJHpYWIIasi Oecela OOBIYHO JIOCTATOYHO KPATKOBPEMEHHA.
Bompocsl, kak u BO BCAKOU pyroi Oecene, TpeOYIOT KpaTKOTO OTBETA, MOATOMY 3a OJMH TaKOU
OTBET YYEHHKY CTaBUTh OLIEHKY Henb3s. HyXHO 3apaHee HaMETHUTh T€X YYEHUKOB, OTBET
KOTOPBIX BO BpeMst Oece/Ibl XOTAT OLIEHUTh, M 337aBaTh UM II€JICHANPABJICHHO 3alIaHUPOBAaHHBIC
s Oecenpl Bompockl. OMHAKO HE CIEAyeT 3a/aBaTh MOJPSI BOMPOCHI OJHOMY M TOMY K€
yueHuKy. PaboTtarh mommkeH Bech kiacc. DpoHTanbHas Oecella MOKET COUYETaThCsl C YCTHBIM



y4eTOM 3HAHUH, KOT/1a HECKOJIBKO Y4YaIllUXCsl TOTOBSITCS K OTBETY Y JOCKU. CIIOKHOCTH PabOThI
3aKIII0YaeTCsl B TOM, 4TOOBI HE YIIYCKaTh M3 IOJI 3pEHHUsS Kiacc, YJ4acTBYIOUIMHA B Oecene, U
yUaIIuXxcsl, OTBEYAIOIIUX Y JOCKH.

3aueT - 3T0 METOJl YCTHOTO KOHTPOJISL, KOTJla YYEHUKaM IPEA0CTaBIISIETCS BO3MOKHOCTh
Ooiiee IIUTEIBHO M OOCTOSATENFHO OTBETUTH Ha Bompoc. OOBIYHO 3a4eT Ha3HAYAETCS BO
BHEYPOYHOE BpEMs; KJIacC MPHU 3TOM Pa3JesAeTCs Ha JIBE WM TPU TPYIIBI, KOTOPHIE MPUXOIST
Ha 3a4eT Mo ouepean B pasHoe BpeMs. O MpoBEACHUH 3a4eTa YUYUTENIb COOOIIAET 3apaHee, YTo0bI
yydaiiecs: MOIJIM K HEMY MOJArOTOBUThCA. JlJIs MOATOTOBKM K 3aueTy YYWUTEIb COCTaBJISET
BOIIPOCHI, @ TaKXK€ IPUMEPHBIE 33/1a4l, PEKOMEH/IYET JIMTEpaTypy, IpeIBapUTEILHO IIPOBEPUB,
MMEETCsl JI1 OHA B IMIKOJIbHOU Oubnuotexe. CpoKU MPOBEEHUS 3aueTa JOKHbBI ObITh U3BECTHBI
3aMECTUTEIII0 JUPEKTOpa IO y4eOHO-BOCIHUTATENBHOW paboTe, YTOOBI MOXKHO OBLIO
peryanpoBaTh HArPY3Ky yJaITuXcCsl.

Knaccnyecknit 3a4eT mpeaycMaTpHBaeT BBISBJICHHE YPOBHS 3HAHHWW, YMEHUH W HaBBHIKOB
ydauuxcsi Bo Bpemsi Oecesibl yueHuka ¢ yuurenaeMm. OH JaeT MoJIHOE U TOYHOE MpeCcTaBiIeHHE 00
ypOBHE OOYYEHHOCTH KaXJOTO YYEHHKA, OJHAKO OTHHMMAeT MHOTO BPEMEHH, UTO BEAET K
MEeperpy’>keHHOCTH KaK YUUTeNsl, TaK U YYCHHKA.

OueHnuBaHue NMCbMEHHOH padoThI

[TucbmenHble pabOTHIl TMOAPA3NEISAIOT Ha TEKylue (IPOBEPOUYHBIE) W UTOTOBBIC
(KOHTpOJIbHBIE) PabOTHI; IO BPEMEHN OHU MOTYT 3aHUMAaTh BECh YPOK HJIU €r0 4acTb.

K Meromam mMChbMEHHOW TPOBEPKH PE3YAbTATOB OOYUEHHS OTHOCSATCS IMHUChMEHHAs
KOHTpoJIbHass paboTa Ha 45 MuH, npoBepouHble paboTsl Ha 10-15 mMuH (Hampumep, pelieHue
pacueTHBIX 3ajad), MMChMEHHBIC NOMAIHUE 3a/IaHWs], MMCHhMEHHBIA y4eT 3HAHWH OTIENTbHBIX
yUaIuXcs Mo KapTouKaM, XHMUYECKHAE TUKTAHTHI, 331aHUSI TECTOBOTO THIIA H T.II.

[loaroroBka ydammxcs K KOHTPOJBbHOM paboTe dalle BCEro OCYLIECTBIISIETCS Ha
o6o6marmux ypokax. O MpoBEACHUH KOHTPOJBbHON pPaOOTHI ydalIuxcs MPeaypekaaroT
3apaHee, YTOObl OHU MOTJIN MOJATOTOBUTHCSI.

ConepkaHne KOHTPOJIBHOM pabOThl OXBaThIBaeT BECh HanmOoJiee BaKHBIM MaTepual
KOHTPOJIUPYeMOH TeMbl. B Takoil OOJbINONW KOHTPOJBbHON paboTe 3amaHus JOJDKHBI OBITH
€IMHBIMHM JUISL y4aIllMXCsl BCEX YpPOBHEW pa3BUTHS. B KOHTpoIbHYIO pabOTy pEeKOMEHIyeTCs
BKJIIOYATh pa3zHOOOpasHble 3aJaHus: 000OIIAIOIMIME BOMPOCHI, KAYECTBEHHBIE W PACUCTHHIC
XMMHYECKHE 3a/lauM, LEMOYKU TMPEeBpalleHU, TecToBble, Trpaduyeckue 3adaHus U T.[.
Heob6xoaumo ncnonp3oBaTh HauOOJIbIIEE YUCIO BapUaHTOB. TeTpaau Ajs KOHTPOJIBHBIX padoT
SBJIAIOTCA JOKYMEHTOM, KOTOPBIH MOKET OBbIThb MPOBEPEH aJIMUHHCTpAIMeld IIKOJbI U
MHCIEKTOPOM OTJesa 0Opa3oBaHus, IMO3TOMY TeTpaad s KOHTPOJBHBIX pPabOT JOJKHBI
XpaHUTHCS B XUMUUECKOM KaOWHeTe B TeYeHUU y4eOHOT0 roja.

Yuurtento MHOTAA JOBOJILHO TPYJHO OIPEAETUTh CTENEHb CIO0KHOCTH MOJ0O0paHHBIX
3a/laHuil. MeTOAMCTBI COBETYIOT BOCIIOIB30BAaThCsI CleAyIONM pueMoM. Heobxomumo camomy
BBINIOJIHUTH 3Ty paboTy, a H3pacxoJ0BaHHOE BpeMs il y4eHHKOB §-9-X KiIaccoB HaJo
YBENIUYHUTh B 5 pa3, a JJs CTaplIuX KJIaccoB - B 3 pa3a. MoOXHO B XOJ€ MpeABapUTEIbHOM
CaMOCTOSITENTbHONH pabOThl MPEASIOKUTh HECKOJIBKO TUIWYHBIX 3aJaHUd M IPOaHAIU3UPOBATH
CTETEeHb UX BBIMOJTHEHUS.

[Ipu oreHMBaHMM OTBETA Y4YaIIErocs HEOOXOIMMO YUUTHIBATh KAueCTBO BBIMOJTHEHUS
paboTsl no 3amanusiM. KoHTposibHast paboTa OlleHUBAETCS B IIEJIOM.

OT1merka «5»:

*  JIaH MOJHBIN OTBET Ha OCHOBE U3YyYEHHBIX TEOPHIi, BO3MOKHA HECYIIECTBEHHAS

omnoKa.

OT1merka «4»:

® JIOIyCTMMAa HEKOTOpasi HEMOJIHOTA OTBETa, MOXKET OBITh He OoJiee IBYyX
HECYILIECTBEHHBIX OIIHOOK.

OT1merka «3»:

* paboTa BHINIOJHEHA HEMOIHO (HO HEe MEHEe YeM Ha TPETh), UMEIOTCs He 0ojiee 0 THOM
CYIIECTBEHHOM OIMOKM U 2-3 HECYIIeCTBEHHBIE.

OT1MmeTKa «2»:

*  paboTa BBIMOJHEHA MEHBIIIE YeM Ha TPETh,



*  HMMeeTCs HECKOJIbKO CYIIECTBEHHBIX OIINOOK.

OT1merka «1»:

*  paboTa HE BHITIOIHEHA.

Bo3MmokHa ciemyromas cucreMa OIEHHMBAHHUS KOHTPOJBHON paboThl MO MATHOAITHHOMN
cucreme:

IIPU BBITIOJIHEHUH Y4eHUKOM OT 96 10 100% paboThl CTaBUTH OLEHKY «5»; 0T 76 10 95%
paboTel - «4»; ot 50 o 75% - «3»; ot 20 10 50% - «2». IIpn MOTHOM OTCYTCTBHUU MPABUIBHBIX
OTBETOB WUJIM BBIMOJHEHUH paboThl MeHee ueM Ha 20% cTaBUTCs OIleHKa « 1.

[Ipu oleHKE BBITIOJIHEHHSI MUCBMEHHON KOHTPOJBHOM pabOThl HEOOXOIMMO YYUTHIBATDH
TpeOOBaHUS eTUHOTO Op(HhorpadUIEcKOro perKuma.

Bce pabGotbl 00s3aTeNbHO JOIDKHBI OBITH MPOBEPEHBI K CIEAYIOMIEMY YPOKY, IIPH 3TOM
yuuTenb JOJDKEH COOJNII0JaTh MOJHYIH0 OOBEKTUBHOCTh. (OOs3aTeleH aHalu3 pe3yJbTaToB
MMCbMEHHOM paboThl M padoTa HaJl TUMUYHBIMHU olMOKamMu. OObSBIEHHE OLICHOK U aHalu3
paboT TPeOYIOT OT YUUTENsI COOTBETCTBYIOIIETO MEAArOTMUECKOT0 TaKTa.

OrneHuBaHKME TECTOBBIX PabOT

TecTsl, cocTosmMe W3 MATA BOMPOCOB MOYKHO HCIHOJIB30BAThH MOCIE M3YYEHHUS KaXIOTO
Marepuana (ypoka). Tect u3 10—15 BompoCcOB HCIONB3yeTCs JJIs TEPUOUIECKOTO KOHTPOJIS.
Tect 3 20—30 BOpocoB HEOOXOAMMO UCTIOIB30BATh JUISI UTOTOBOTO KOHTPOJIS.

[Tpu onleHMBaHWM MCTIONB3YETCSI CIEMyIoNIasi IIKaia: JJIsl TeCTa U3 TSITH BOIPOCOB * HET
OmMOOK — OIEHKA «5»; * OJJHA OMMOKa - OICHKa «4»; ¢ NBE OMMOKH — OICHKa «3»; * TpH
OIIIMOKN — OIIEHKA «2».

Ecnu onienka BeicTaBisieTcst B (hopMe 3a4eT/He3a4eT, TO 3a4eT CTABUTCS TIPH BBIOJTHCHUH
70% 3amanuii. Takas ¢opMa OIEHKM HCHOJIB3YETCS, €CIIM TECT COJACPKUT YIMpakKHEHUs Ha
pacrio3HaBaHue. Ecim TecT oneHnBaeTcs 1Mo NATHOAUIEHONW CUCTEME, TO CTaHIAPTHBIE KPUTSPUH
o1ieHOK TakoBbl: 91-100% - omenka «5»; 81-90% - onenka «4»; 80-70% - omeHka «3»; HUXKE
70% - orreHKa «2».

[Ipu OTCYTCTBUY yueHHKA Ha ITMCbMEHHOW UTOTOBOW KOHTPOJIBHOW padoTe

OueHka yMeHMi peliaTh pacyeTHbIe 3a1a4M

OT1merka «5»:

. B JIOTHYECKOM PACCYKICHUHU U PEIICHUN HET OITHOOK,

OtmeTKa «4»:

. B JIOTHYECKOM PACCYXKJICHUHU U PEIICHUHU HET CYIIECTBEHHBIX OIITHOOK,
. JOTTYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMUOOK

OtmeTKa «3»:

. B JIOTHYECKOM PACCYXKJICHUHU HET CYIIECTBEHHBIX OITHOOK.

. JIOTTYCKAeTCs CYIIECTBCHHAS OITMOKA B MAaTEMaTHYECKUX pacyeTax.
OTMmeTKa «2»:

. UMEIOTCS CYILIECTBEHHbIC OIHMOKH B JIOTHYECKOM PACCYKJICHUU U PEIICHUU.
OrMeTka «1»:

. OTCYTCTBHE OTBETa Ha 3a/IaHUE.

OuneHka 3KCHePUMEHTAJIBHbIX YMeHHH (B mpouecce BHIMOJHEHUS] MPAKTHYECKHX
padoT M0 HHCTPYKIH)

[IpakTideckue pabOTHI M0 XUMHUU BBITIOTHSIOTCS B TETPAIAX JJIS IPAKTHUECKUX padoT.
[Ipyn omeHMBaHMM OTYETa IO BBIIOJHEHUIO TPAKTUYECKOH paboThl 0co00e BHUMAaHHE
yIENSeTCsl KaueCTBY U MOJTHOTE CAMOCTOATEIbHBIX BBIBOJIOB YUEHUKA.

KonmuecTtBo mpakTuueckux paboT ompeaeneHo B IporpaMme.

B teuenue yueOHOTO rosia TeTpaau s MPAKTUYECKUX padOT XPaHUTCS B IIKOJIE.

OT1meTka «5»:

. DKCIEpUMEHT BBINIOJIHEH MNOJHOCTBIO. ClienaHbl MpaBUJIbHBIE HAOMIOJACHUS U
BBIBO/IbI,
. 9KCIEPUMEHT OCYIIECTBJIEH MO IUIaHy, C Y4eTOM TEXHUKU 0€30IaCHOCTHU U MPaBHII
paboThI ¢ BeleCTBaMU U PUOOpamMHu,
. MPOSIBJIIEHBl  OPraHW3alMOHHO-TPYAOBbIE YMEHMs (IOJUIEPKUBAETCS YHMCTOTA

pa60qero MCCTa, NOPAHOK Ha CTOJIC, SKOHOMHO HUCTIOJIb3YIOTCA peaKTI/IBBI).



. JormyieHsl He 60Jiee IBYX HECYIIECTBEHHBIX OIUOOK MpH 0(OPMIICHUHU PabOTHI.
OT1meTka «4»:

* paboTa BBITIOJHEHA, CIICJIaHbI MIPABIILHBIC HAOIIOICHUS M BBIBOJIBI: SKCIICPUMEHT
BBITIOJTHCH HEMOJHO WKW HaONIOMal0TCS HECYIIEeCTBEHHBbIC OIMMOKH B padore ¢
BEIIECTBAMH U IPUOOPaMHU.

OT1meTka «3»:

*  OTBET HEIMOJIHBIA, paboTa BBINOJIHEHA NMPABHIHLHO HE MEHEE, YeM HaIlOJIOBHHY,
JIOTYILIEHA CYILECTBEHHAasi OmMOKa (B XOJ€ 3KCIEpUMEHTA, B OOBSICHEHUH, B
odopmitenun padotel, o Th mpu paborte ¢ BemecTBaMu U MPUOOPaMHU), KOTOPYIO
yyamuics uchpabisieT mo TpeboBanuto yuutens. [lomyckaercs odopmieHue
paboThl 6€3 3anKcu ypaBHEHUN peakInil.

*  DKCHEpPUMEHT TIOJTHOCTHIO BBINIOJIHEH B COOTBETCTBUU C HMHCTPYKIUSAMH U
MpaBUJIaMU TEXHUKH 0€30MacCHOCTH, HO paboTa He OopMIICHA.

OT1meTka «2»:

* BHINOJIHEHO MEHEE TMOJIOBUHBI PaOOTHI;

* JIONyIIEHBI JIBE WM OoJiee CYIIECTBCHHBIE ONIMOKH B XOJE JKCIICPUMCHTA, B
oOBsicHeHUH, B odopmiieHuH paboTel, o Th mpu pabore c BelecTBamMH U
prudopaMu), KOTOPbIE YHAILTUICS HE MOKET UCTIPABUTh.

Otrmerka «1»:

* paboTa HE BBITOTHEHA,

* TIOJTHOE OTCYTCTBHE IKCTICPUMEHTAITLHBIX YMCHHM.

OTpaboTKa MPaKTHYESCKUX PadOT HE MPeyCMaTPUBACTCS NIPU OTCYTCTBHH YdaIllerocsl Ha
MIPaKTHYECKOi paboTe, MPU BHITIOJIHEHUN YKa3aHHBIX pabOT Ha OTMETKHU «1» 1 «2».

B HCKITFOUNTENBHBIX CITydasX MPU OTCYTCTBHUHM YYAIIETOCS IO YBAXKUTEIBHBIM MPHYNHAM
YUUTEIb MOXKET MPEJOCTaBUTh BO3MOKHOCTh BBITIOJHUTH MPAKTHYECKYIO padoTy.

OuneHka yMeHNH pemiaTh IKCIEPUMEHTAJIbHbIE 32124

[Ipu olileHKe 3TOr0 yMeHUs CleAyeT YUUTHIBaTh HAOIIOACHUS YUUTENS U MPEAbIBIsEMbIE
yUYalIuMcs pe3yabTaThl BBIMIOJIHEHUS OIBITOB.

OT1merka «5»:

»  [Ilnan pemieHus 3aa4u COCTaBJIEH MPABUIIBHO,

*  OCYIIECTBIIEH MOAOOp XUMUYECKIX PEAKTUBOB U 000PYAOBaHNUS,

*  OSKCIEPUMEHT BBINOJIHEH MOJIHOCTHIO,

*  JIaHO MOJIHOE OOBSICHEHHE U C/IETIaHbl BHIBOIBI.

OT1merka «4»:

e  [UIaH pelIeHUs COCTABJIEH MPaBUIIbHO,

o OCYILIECTBJIEH [M0I00p XUMUYECKUX PEaKTHBOB U 000PYA0BaHUS,

®  DKCHEPUMEHT BBIOJHEH MMOJHOCTHIO,

e  jomymeHo He Oojiee JBYX HECYIIECTBEHHBIX OMIMOOK (B OOBSCHEHUH U

BBIBOJAX).
OT1merka «3»:

e  [UIaH pElIeHHs COCTABJIEH MPaBUIIbHO,

®  OCYIIECTBIIEH MOAOOpP XUMUYECKHX PEaKTUBOB M 000PYIOBaHUS,

®  DKCIEPUMEHT BBIMIOJHEH HE MEHee, YeM HarOJOBHHY, JOMYIEHA CYIIeCTBEHHAs

omnOKa B 00bSCHEHUH U BBIBOJIAX,

®  DKCIEPUMEHT BBIOJIHEH MMOJHOCTHIO, OTUET HE COCTaBJICH

e  JIONYIIEHBl HApYIICHHUs TEXHUKH O€30MaCHOCTH, OJKCHEPUMEHT BBIMOIHEH

MOJTHOCTBIO, C/IeJIaHbl HECYILIECTBEHHBIE OLTHMOKH B 0OBSICHEHUH U BBIBOAX.
OrMmerka «2»:

e  JIOMyIIEHHI ABe U OoJiee OMMUOKHU (B MIIaHE pElIeHHs, B MOAOOpE XUMHUYECKUX,

pEeaKTUBOB U 000pYIOBaHUS, B 00BSICHEHHU U BBIBOJIAX).

e  JIOMYIIEHBI HAPYIIECHUS TEXHUKU OE€30M1aCHOCTH



TEMATUYECKOE ITJIAHUPOBAHUE MOJIVJIS «IIKOJIBHBIA YPOK)»

Kmaccer: 8A, 8b
Yuutens: Harosunpina Hatanbsa BsiuecnaBoBHa
KonunuectBo yacoB Bcero 68 yacoB, B HEICIIO 2 yaca.

XUMUA

Ne Paznen KoroueBbie BocruTaTeNnbHBIC 32291 KomuuectBo
YacoB,
OTBOJHUMBIX Ha
n3y4eHUue
pazzena

Pazjea 1. IllepBonayanbHble XUMHYECKHE TIOHATHS

1 XUMHST — BaKHas | yCTAHOBJICHWE JIOBEPHUTEIIBHBIX  OTHOIICHUM | 54
00nacTh MEXIAYy  Y4YUTEIEM HW  €ro  y4EeHHKaMH,
CCTECTBOSHAHMA M | ¢110c0GCTBYIOMMX TO3UTHBHOMY BOCIIPHATHIO
TpAKTIECCKOH yyaliuMucs TpeOOBaHUN M TPOCHO y4uuTens
e TETHHOCTH N
qeTOBEKA yepe3 OJKUBOW JIMAJor, TMPHUBICYCHUE UX

BHUMaHUsI K  OOCyXJaeMoil Ha  ypoke
nHpOpMaIINH, AKTUBU3AIIUIO ux
TMO3HABATEIHLHOM eI TeTFHOCTH gyepe3
HCTIOJIb30BaHNE 3aHUMATEIIBHBIX AJIEMEHTOB.

2 BemectBa n ucnonb3oBanue UKT Texnonoruii ooyuenus, 154
XUMUYECKHE 00€ecTeunBaroNuX COBPEMEHHBIE aKTUBHOCTH
peakumn o0yJaronuxcs (MyIbTUMEIUHHBIC

MPE3CHTAINH, 00YJarOIINE CANTHI)

Pa3znen 2. BaxHelinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

3 Bo3ayx. Kucnopoa. | mpoBeneHne yaeOHBIX MEPOTIPUSATHI 64
[Tonsatue 06 (oMM B, 3aHUMATEITBLHBIC YPOKH U
OKCHJAAX NATUMUHYTKH, YPOK-UCCIEAOBAHHE U JP.)

4 Bonopon.Ilonstue | nmpoBeneHue y4eOHBIX y4eOHO- | 84
O KHCJIOTaX M COJIAX | pa3BieKaTEeIbHBIX  MEPONPHUATHH  (KOHKYypC-

urpa «[IpenmeTHbIli KpocCcBOPI», BUKTOPUHBI,
W 71p.);

5 Bopa. PactBopbl. HENPEPBIBHBIN MOUCK MPUEMOB U (HopM Su
[Tonsitre 06 B3aMMO/ICHCTBUS MEIaroroB U 00y4Yaronuxcs
OCHOBaHUSX Ha y4eOHOM 3aHSTHH MO3BOJISET

NPUOOPETEHHBIM 3HAHUSIM, OTHOIICHUSM U
OTIBITY IEPEUTH B COIIMATLHO 3HAUNMBIE BU/IBI
CaMOCTOSITEJIbHON JIEeSITEIbHOCTH.

6 OCHOBHBIE KJIACCBI 114

HEOPraHUYECKUX
COEIMHEHUN

OpraHu3aIus KypaTopcTBa MOTUBUPOBAHHBIX H
SPYAMPOBAHHBIX  OOYYArOMIMXCS
HEYCIEBAOIUMH OJHOKIACCHUKAMM, JAOLIErO

IIKOJbHUKAM COLMAJIbHO 3HAYHMBIA  OIIBIT

Hag  UX

COTPpYAHUUICCTBA U B3aHMHOM IIOMOIIIH,;

Paspnean 3. Ilepuoanyeckuii 3akoH u [lepuoagnveckasi cucreMa XUMHYECKHUX 31eMeHTOB /1.
N. MenpeneeBa. Ctpoenne aroMoB. XuMu4ecKasi ¢Bi3b. OKHCIANTEIBHO-
BOCCTAHOBHMTEJIbHbIC PeaKIUH

7

[lepuonnueckuii
3aKOH U
[Tepuonnueckas

HETpEePbIBHBIN MMOUCK MPUEMOB U (popMm
B3aMMO/ICHCTBHSI [1€1arOroB U 00yUYaroIUXCs
Ha y4eOHOM 3aHSITHUU TTO3BOJISIET

cucreMma

HpHOGpeTeHHLIM 3HaHWAM, OTHOIICHUAM U

A




XUMHUYCCKUX
anemenTtoB /1. W.
Menneneena.
Crtpoenue atoma

OIIBITY HepeﬁTH B COLIMAJIBHO 3HAYNMBIC BUbI
CaMOCTOSTEIIBHON EATCILHOCTH;
opranusanus KyparopCTBa MOTHUBUPOBAHHBIX U
SPYAUPOBAHHBIX 00YJAFOIIUXCS HA/T UX
HEYCIIEBAIOIUMU OJHOKIIACCHUKAMHU, JAKOLIETO
IIKOJIBHUKAM COIIMAJIBHO 3HAYUMBIN OMBIT
COTPYJHUYECTBA U B3AMMHOMN MTOMOIIIH;

8 XnuMudecKasi CBSI3b.
OKHUCIIUTEIBHO-
BOCCTaHOBHUTEIbHEIEC
peakuuu

BKJIIOUEHUE B YPOK UIPOBBIX MPOLEAYD,
KOTOpPBIE TOMOTalT MOJAECPKATh MOTHBALUIO
JeTe K TOJy4eHMIO 3HaHuUM (IeKIus cC
3aIJIAaHUPOBAHHBIMM ~ OLIMOKaMM,  HaJU4He
JBUTATEIbHOM  AaKTUBHOCTHM  Ha  YpOKax),
HAJIAKMBAHUIO TO3UTHBHBIX MEXIMYHOCTHBIX
OTHOIIECHWI B KJ1acce, OMOT'aloT
YCTaHOBJICHUIO noOpoxenaTenbHON
aTMocQepbl BO BpeMsl ypoka (COTpYAHUYECTBO,
MOOIIPEHNE, JOBEPHUE, NOPYYECHHE BaXKHOTO
Jieia, IMIAaTHs, CO3JaHUe CUTYAI[H yCIexa);

8u

TemaTnaeckoe IIJIaHUPOBAaHNUE COCTaBUJIA:

Harosunema H.B.




Kmaccer: 9A, 9B, 9B
Yuutens: Harosunsina Hatanbs BssuecnaBoBHa
KonunuectBo yacoB Bcero 68 4acoB, B HEIEIIO 2 yaca.

YPOK»

XUMUA

TEMATHYECKOE IIJIAHUPOBAHME MOAY/IA «IIKOJIbHBIA

No Paznen KiroueBsie BocrinTaTeNnbHBIE 3a]ja41 KonmuectBo
4acos,
OTBOJMMBIX Ha
U3yUYeHHE
pazzena

Paznen 1. BemecTBo M XuMnyeckHe peakunn

1 [oBTOpenue u YCTaHOBJICHUE JIOBEPUTENIbHBIX OTHOLICHUA MEXIYy | 54
yriyGieHne 3HaHuUit YUUTEIEM W €ro Yy4YeHHKaMH, CIOCOOCTBYIOIINX
OCHOBHBIX Pasii€ioB | posytusHOMYy BOCIIPHATHIO yYAIMMHUCS
Kypea 8 knacca TpeOOBaHUII W TMPOCKO YUYUTENs uepe3 IKUBOM

JIUajior,  TpUBJCUEHHME WX  BHUMAaHHUI K
o0cyxaaeMoit Ha ypoKe WHpOpMAITUH,
AKTUBHM3AIMIO WX I[103HABATENHLHON JeATeNbHOCTH
Yyepe3 HCIOIb30BAHUE 3aHUMATEIILHBIX AJIEMEHTOB.

2 OCHOBHBIE ucnonb3oBanue MKT TexHnomornit o0y4deHus, 44
3aKOHOMEPHOCTH 00eCIeunBaONINX COBPEMEHHbBIE aKTHBHOCTH
XUMHYECKUX PeaKuil | o0ydaromuxcs (MyIbTUMEINHHBIE TIPE3EHTAIUH,

00yJaronme CaiThl)
3 OnexTponuTudeckas | MHUIMUpOBaHUE U OJIEPIKKA HCCIENOBATENbCKOH | 8 U
JIICCOTTHAITHSL. JIeSITeTFHOCTH IIKOJIbHUKOB B PaMKaX peaTn3arii
XuMu4eckue HMMU TPYIIIOBBIX NCCIIE0BATEIbCKUX MPOEKTOB
peaxIi B pacTBOpax
Pa3nen 2. HemeTanjibl M X COeIMHEHUSA
4 Oo6mas MIPOBeIeHNE yIeOHBIX MEPOIPUATHI (OITMMITHAIEI,
XapaKTepUCTHKa 3aHUMATENbHbIE YPOKH U MATUMUHYTKH, YPOK-
XUMHYECKIX HCCIIEIOBAHUE U IP.) 44
anemenToB VIIA-
rpynnsl. ['anorenst

5 Ob6mras MPOBEJICHNE YUEOHBIX Yy4eOHO-Pa3BIEKATEIHHBIX
XapaKTCpUCTHKA MEPOINPUATUN (xoHKYpC-UTpa «IIpenmerHbiii
XUMHHCCKIX KPOCCBOP/1», BUKTOPUHBI, M JIP.); 6y
aneMeHTOB VIA-
rpynimsl. Cepa u eé
COCJIMHEHUS

6 Ob6mras HENPEpHIBHBIH MMONCK PUEMOB U GOpM
XapaKTepUCTHKA B3aMMOZEHCTBUS TIENAaroroB U 00YJIaroIIUXCs Ha
XUMHUYECKUX y4e0HOM 3aHSATHH MTO3BOIISET MPHUOOPETESHHBIM
aneMeHToB VA- 3HAHUSM, OTHOIIEHHUSM U OIIBITY TIEPEUTH B 7 4
rpymisl. A3OT, COIIMAJTILHO 3HAYMMBIE BHJIBI CAMOCTOATEIBHON
thochop u ux JIeSITeTHHOCTH.
COCJIMHEHUS

7 Ob6mas OpraHm3anusi KypaTOpcTBa MOTHBHPOBAHHBIX H
XapaKkTepUCTHKa 3pyAUPOBAaHHBIX 00y4arommxcs Hag X
XUMHHCCKHIX HEYCICBAIONIMMH  OJTHOKIIACCHHKAMH,  JIAIOIIErO
anemeHToB [VA- o 84

IIKOJBHUKAM  COIMAJbHO  3HAYMMBIA  OIIBIT

rpynnsl. YIIIepoa u
KpEMHHI U UX
COEJMHEHUS

COTpyAHUYECCTBA U B3aMMHOH IIOMOIIH

Pasnea 3. Meranibl 1 X COeINHEHHU S




8 HEMPEPBIBHBIN MOUCK MTPUEMOB U (hopM 44
B3aMMOJICHCTBUS TIEIAaroroB U 00YJaroIIUXCs Ha
y4eOHOM 3aHSATUH MO3BOJISET MPUOOPETESHHBIM
3HAHUSIM, OTHOIICHUSM U OIBITY TIEPEUTH B

. COIIMATIbHO 3HAYMMBIC BUJIbI CAMOCTOSATEIBHON
OO0mue cBoiicTBa
JIESITETbHOCTH;
METaJIIOB
OpraHM3aIMs KypaTopcTBa MOTHBUPOBAHHBIX U
3PYAMPOBAHHBIX 00YYAIOIIMXCS HAJT UX
HEYCIICBAIONIMMH OJTHOKJIACCHUKAMHU, JTAIOIICTO
IIKOJIBHUKAM COITHAIEHO 3HAUYMMBIH OITBIT
COTPYJHHYECTBA M B3aMHOM ITOMOIIIH;

9 BKJIIOUEHHUE B YPOK WIPOBBIX MpPOUERyp, KOTophie | 16 4
MOMOTaloT TOJUICPKAaTh MOTHUBAIUIO JIETEH K
MOJIYYCHHIO 3HAHUIA (JIGKIHS C 3allJIJaHUPOBAHHBIMH
OIIMOKAMHM, HAJIMYUE JIBUTATCIBHON aKTMBHOCTH Ha

Baxweiinme ypOKax), HaJIaXKUBAaHUO MTO3UTHUBHBIX
MeTaJlIbl U MX .
MEKJIUYHOCTHBIX OTHOIIECHHM B KJIACCE, MOMOTAIOT
COCJIMHEHUS .
YCTaHOBJICHUIO JIOOpOXKeIaTeIbHOU aTMochepbl BO
BpeMss ypoka (COTPYAHHMYECTBO, IIOOIIPEHHE,
JIOBEpHE, IMOPYyYCHHE BAXKHOIO Jejia, IMIIATHS,
CO3IaHUE CUTYAITUH yCIieXa);
Paznen 4. Xumus u OKpy:Kaomas cpeaa
10 Opranuzaiusi KypaTopcTBa MOTHBHPOBAHHBIX | | 3
BemiecTsa u 3PYAUPOBAHHBIX 00y4aroIIMXCs HaJ ux
MaTepuaisl B HEYCIEBAIOUIMMH  OJHOKJIACCHUKAMH, JIAIOMIEr0o
JKU3HU YeI0BeKa IIKOBHUKAM  COIMAJIbHO  3HAYMMBIA  OIBIT
COTPYAHHYECTBA W B3aMMHOM ITOMOIIN
11 PesepBHOE Bpems 3

Tematuaeckoe IIJIaHUPOBAaHUE COCTaBUJIA:

Harosunema H.B.
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