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[TOACHUTEJIbBHA A 3AIINMCKA

PaGouass mporpamMma mo XumuM Juisi oOyyaronmxcs 8-9 KiaccoB COCTaBlieHA Ha OCHOBE
TpeboBanuii K pe3yjbTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTEeNbHOI MPOrpaMMbl OCHOBHOTO
o0miero oOpazoBaHusl, MpeACTaBICHHBIX B DeepaabHOM rocyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOro oOmIero o0pa3oBaHMs, C Y4ETOM paclpenelEHHBIX M0 KiaccaM
poBepsieMbIX TpeOOBaHM K pe3yIbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTesIbHOM MpOrpaMMbl
OCHOBHOIO 00mero oOpa3oBaHusi H 3JEMEHTOB COJEP)KAHMS, TNPEICTABICHHBIX B
VYHuBepcanbHOM KoJau(UKATOpe MO XUMHUHU, a Takxke Ha ocHoBe I[IpumepHOW mnporpammbl
BOCITUTAHMsI OOYYArOIIUXCS TPH TOJyYEeHHH OCHOBHOTO OOIIEro oO0pa3oBaHUS M C YUETOM
Konnenuuu npenogaBanus yueOHoOro npeamera « XumMus» B 00pa30BaTeIbHBIX OpraHu3alusax
Poccuiickoit deneparum, peann3yonx OCHOBHBIE 0011e00pa3oBaTeIbHbIE MPOTrPaMMBbl (YTB.
Pemennem Komnernn Munnpocsemenust Poccun, mpotokon ot 03.12.2019 N [1K-48H).

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «XUMMWA»

Bxman yuebHoro mpenmera «XuMHS» B JOCTH)KCHHE Lele OCHOBHOTO OOMIEro
oOpa3oBaHusi 0OYCJIOBJIEH BO MHOI'OM 3HAUYE€HHEM XMUMHYECKOW HAayKH B MO3HAHWU 3aKOHOB
OpUPOAbI, B Pa3BUTUMU TPOU3BOAMUTENBHBIX CHUJ OOIIECTBA W CO3JaHUM HOBOM 0a3bl
MaTepuaIbHON KyIbTYpHI.

XHUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK PaclpOCTPAHWIA CBOE BIMSIHHUE Ha BCE
00J1aCTH 4eTOBEUYECKOr0 CYIIIECTBOBAHUS, 3a/lajla HOBOE BHICHHE MHpPA, CTala HEOThEMIIEMbIM
KOMIIOHEHTOM MHPOBOI KYJIbTYypbl, HEOOXOJUMBIM YCIIOBUEM >KM3HHM OOILECTBA: 3HAHUE
XUMHHU CITYKHUT OCHOBOH 1151 (HOPMUPOBAHUS MUPOBO33PEHHSI UEIOBEKa, €ro MPeACTaBICHUN O
MaTepHallbHOM €MHCTBE MHPA; BAKHYIO POJIb UTPatOT (OPMUPYEMbIE XUMHEN MPEACTABICHUS
0 B3aMMOINPEBPALICHUSAX HEPTHUH U 00 BOJIOLMHU BEIECTB B MPUPOJE; COBPEMEHHAs XUMUS
HampaBjeHa Ha pelleHHe IJI00aJIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YellOBEUeCTBA —
CBIPbEBOM, DJHEPreTUYECKOM, TMHIIEBOM M SKOJOrMYEecCKoW 0e30macHoCTH, MpodieM
3/1paBOOXPAHEHUSL.

B ycnoBusx BoO3pacTamoomiero 3Hau€HUS XUMUM B JKM3HM OOIIECTBa CYLIECTBEHHO
MOBBICKJIACH POJIb XUMUYECKOT0 00pa3oBaHus. B mimaHe conuann3anuy OHO SIBISETCS OJHUM
13 yCIOBUM (POPMHUPOBAHUS MHTEIUIEKTA JTUYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY 4YEJIOBEKY XHMHUYECKHE 3HAaHUS HEOOXOAMMBI il MPUOOpETeHUS
OOIIEKYJIbTYPHOI'O YPOBHS, TO3BOJISIONIETO0 YBEPEHHO TPYAUTHCS B COLIUYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOTIOOOpa3HOM >KM3HU OOIIECTBA, JUIsI OCO3HAHUS BA)XHOCTHU PAa3yMHOIO
OTHOILIEHHS K CBOEMY 3J0POBBIO U 30POBBIO IPYTHX, K OKpYXKaIoLel NIPUPOAHON cpeae, A
IPaMOTHOT'O NOBEAECHHUS TIPU MCIIOIB30BAHUMU PA3IMYHBIX MAaTEPUAIOB U XMMHUYECKHUX BEILIECTB
B IOBCEIHEBHOM JXU3HH.

Xumuuyeckoe 00pa3oBaHHE B OCHOBHOHM WIKOJIE SBIsSETCS Oa30BbIM 10 OTHOLIEHUIO K
cuctemMe oOlIero xumuueckoro odOpazoBanus. [103TOMy Ha COOTBETCTBYIOLIEM €My YpOBHE
OHO pealnu3yeT NpUCylue OO0IIeMy XUMHYECKOMY O0Opa3oBaHMIO KIIIOUEBbIE IIEHHOCTH,
KOTOpbIE OTpa)XaloT TrOCyJapCTBEHHbIE, OOLIECTBEHHBIE M WHAMBUAYaJbHbIE MOTPEOHOCTH.
OTUM ompeneiseTcss CYIHOCTb OOmIel crpaTeruu OOy4yeHUs, BOCHUTAHHUS M pPa3BUTHUS
00y4aroUIMXCcsl CPeACTBAMU yUEOHOT0 IpeaMeTa « XUMHUSD».

Nzyuenue mpenmera: 1) cnocoOCTBYeT peanu3aliid BO3ZMOXKHOCTEH UIsI CAMOPA3BUTHS U
dbopMUpPOBaHUS KYJIbTYPhI TUYHOCTH, €€ 00IIel U (PYyHKIIMOHATBHON IPAMOTHOCTH; 2) BHOCUT
BKJIaJ] B ()OPMHUPOBAHUE MBIIUICHNS M TBOPUECKHX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HMX
CaMOCTOSATENbHOM y4eOHOW JIeATENbHOCTH, SKCIEPUMEHTANIbHBIX M HCCIIEIOBATEIbCKUX
YMEHUM, HEOOXOAMMBIX KaK B IOBCEIHEBHOM KWM3HH, TaK M B MNpodhecCUOHATBLHON



NESATENbHOCTH; 3) 3HAKOMHUT CO CHELM(PUKON HAYyYHOTO MBIIUIECHHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IVIA/1a HA €IMHCTBO IIPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ITAIOM B
(OpMHUpPOBAaHUM  €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTH IMOJPOCTKOB; 4) CIIOCOOCTBYET
(GopMHUPOBAHHIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOIE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOIMUECKOE 00pa30BaHHUE IKOJbHUKOB.

Ha3BanHble HampaBieHuss B 00yUYeHUM XMMUU OOecTedrBaroTCs cnelu(uKon coaeprKaHus
MIpeIMETa, KOTOPBIN SBISETCS MENArornYecKu aJalTHPOBAaHHBIM OTPAaKEHUEM 0a30BOM HAYKH
XUMHUH HA ONIPEACIIEHHOM JTare €€ pa3BUTHA.

Kypc XuMuyM OCHOBHOM WIKOJBI OpPUEHTHPOBAH HA OCBOEHHME OOYYarOIMMUCS OCHOB
HEOPraHW4YeCKOM XUMHHM U HEKOTOPBIX MOHATHA M CBEACHUH 00 OTHENbHBIX OOBEKTax
OPraHUYECKON XUMUH.

Crpykrtypa coaepkaHus mnpeaMmera c(popMHpOBaHa Ha OCHOBE CUCTEMHOIO MOJAXOAA K €ro
nzydyeHnto. CoJep)KaHue CKIAAbIBACTCA U3 CUCTEMBI NOHATHM O XMMUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBbI TMOHATUH O XUMHUYecKoW peakiuu. O0e 3T CUCTEMBI CTPYKTYpPHO
OpPraHMU30BaHbI M0 MPUHLHNITY [TOCJIEN0BATEIBHOTO Pa3BUTHS 3HAHUHA HA OCHOBE TEOPETUUYECKUX
IPEICTAaBICHUN PA3HOTO YPOBHA: ATOMHO-MOJIEKYJIIPHOTO YYEHHS KAaK OCHOBBI BCErO
ecrecTBO3HaHus, ypoBHs [lepronunyeckoro 3akona Jl. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHa
XUMHH, Y4YEHUS] O CTPOCHHM aroMa W XHUMHYECKOM CBSI3M, TMpPEACTaBICHHNA 00
NMEKTPOJIUTHYECKON JHCCOLMALMU  BEIIECTB B  pacTBopax. TeopeTHueckue 3HAHHUA
paccMaTpuBarOTCsl Ha OCHOBE SMIIMPUYECKH IMOJYYEHHBIX UM OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCS TOCIEAOBATEIILHO OT OJHOTO YPOBHSA K JIPYroMy, BBIIONHSS (YHKIHH
OOBSCHEHUSI U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOYKHOCTEH MPAKTHYECKOIO
IPUMEHEHMSI U ITOJTyYCHHS U3y4aeMbIX BEILECTB.

Takas opraHuzanusi cojiepXaHHs Kypca CIOCOOCTBYET TMPEACTaBICHUIO XUMHUYECKOM
COCTaBJIAIOIIEH HAy4YHOW KapTUHBI MUpa B JIOTMKE €€ CHUCTEMHOM INpUpOAbl. TeM cambIM
o0ecrieunBaeTcsl BO3MOKHOCTh (POPMHUPOBAHMSI Y OOYYarOIIUXCSl HEHHOCTHOIO OTHOUIEHHS K
Hay4YHOMY 3HAHUIO U METOJaM II03HAHUSA B HayKe. BakHO Takke 3aMETUTbh, YTO OCBOCHHUE
COEpKaHUsl Kypca NPOUCXOAMUT C IPUBJICUYCHHEM 3HAHUU M3 PAHEE H3YYEHHBIX KYpPCOB:
«Oxpyxatouuit Mup», «buonorusi. 5—7 knacce» u «®usuka. 7 Kiiacey.

EJIM U3YYEHWA YUEBHOTI'O ITPEAMETA «XWUMU»

K HanpaBneHHio NepBOCTENEHHOW 3HAYMMOCTH MpU pealu3aluud o0pa30BaTeIbHBIX
¢yHKUMH npeamera «XUMHUS» TPAAULMOHHO OTHOCAT (OPMHpPOBAHME 3HAHUM OCHOB
XUMUYECKOM HAyKM Kak o0JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
NEATENBHOCTH 4YEJIOBEKAa M KakK OJHOrO0 M3 KOMIIOHEHTOB MMPOBOM KyJIBTYpbl. 3ajgada
MpeaMeTa COCTOUT B (POPMUPOBAHUM CHCTEMbl XUMHUYECKUX 3HAHUH — Ba)KHEHIINX (haKTOB,
MOHATUH, 3aKOHOB M  TEOPETHMYECKMX  MOJOKEHUH,  JOCTYHNHBIX  0000IIeHMI
MHUPOBO33PEHUECKOI0 XapakTepa, S3blka HayKH, 3HaHUW O HAy4YHBIX METOAAaX H3yuYeHUs
BEIIECTB U XUMUYECKHUX PEaKIH, a Takke B (GOPMUPOBAHUM U PA3BUTHH YMEHUH U CIIOCOOOB
NESTENbHOCTH, CBSI3AHHBIX C IJIAHUPOBAHUEM, HAOJIOJIEHUEM U NPOBEJECHUEM XHMHUYECKOIO
JKCTIIEPUMEHTa, COOJIIOJICHHEM TIpaBWUi 0€30macHOro OOpallleHusT C  BEIIeCTBAMH B
NIOBCEIHEBHON KU3HH.

Hapsny ¢ atum 1nienu usydeHus npeaMmera B MporpaMMe YTOUYHEHBl M CKOPPEKTHPOBAHBI €
y4€TOM HOBBIX MPHUOPUTETOB B CHUCTEME OCHOBHOrO 00mero oOpa3zoBanusi. Ceromnss B
oOpazoBaHuM 0CO00 3HAYMMOW TPHU3HAETCS HAMPaABICHHOCTh OOYyYEHHUS Ha pPa3BUTHE U
camMOpa3BUTHE JIMYHOCTH, (OpMHpOBaHME €€ HHTEIJIeKTa M oOmeld KyiabTypbl. OOydeHue
YMEHHUIO YYUTBHCS U MPOJAOJIKATH CBOE O0pa30BaHME CaMOCTOATEIBHO CTAaHOBUTCS OJHOM W3
BOKHEUIINX (QYHKIUN YUeOHBIX MPEIMETOB.



B cBsi3u ¢ 3TUM TIpW M3Y4YEHUU TPEIMETa B OCHOBHOW IMKOJIEC JOMHHHUPYIONIEE 3HAUCHHC
npuoOpesu Takue 1eiu, Kak:

e (opmupoBaHUE MHTEIUIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYJIHHUYECTBY, CAMOCTOSITEIILHOMY MIPUHSTHIO PEIICHU, CIOCOOHON afanTHPOBATHCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HH;

e HaIPaBJICHHOCTh OOYYECHMSI HA CUCTEMATHYECKOE MPUOOIIEHUE YUallIuXCs K
CaMOCTOSITEIHLHOM MTO3HABATEIILHON JIEATEIHPHOCTH, HAYYHBIM METO/IaM ITO3HAHMSI,
(GbOpMHPYIOIIMM MOTHUBAIIAIO U PA3BUTHE CITOCOOHOCTEH K XUMUU;

o o0ecreueHue yCciIoBUH, CHOCOOCTBYIOIIMX MPUOOPETEHUIO 00YYaIOIUMHUCS OTBITa
pa3zHoO00pa3HOil 1eATeILHOCTH, TO3HAHUS M CAMOIIO3HAHHUS, KIIFOUEBBIX HaBBIKOB (KITFOUEBBIX
KOMIIETEHITUH ), UMEIOIIUX YHUBEPCATHHOE 3HAUCHHUE JJI PA3JTUYHBIX BUJIOB JCSATEIBHOCTH;

o (opmupoBaHue yMeHHI OOBSICHITH U OLIEHUBATH SIBJICHUSI OKPYKAIOLIET0 MUpPA Ha
OCHOBAaHMHU 3HAHHM U OTBITA, TOTYUYEHHBIX MTPU U3YUYECHUU XUMHUH,

e (opmupoBaHue y 00yUarONUXCsl TyMAaHUCTHYECKUX OTHOIICHHM, MOHUMaHUS IICHHOCTH
XUMUYCCKUX 3HAHUH JIJIs1 BRIPAOOTKH 3KOJIOTUUYECKH 1EIE€CO00pa3HOTO TTOBEACHHMS B OBITY 1
TPYJAOBOM JAEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbS U OKPY KAOLIEH MPUPOTHOM
Cpelbl;

e pa3BUTHE MOTHBALMU K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA
OCHOBE YCBOECHHS 001IeueI0BEYECKIX LIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npo¢ IS ¥ HAPaBICHHOCTH JaJIbHEHIIEro 00ydeHusl.

MECTO YYEBHOI'O IIPEJIMETA «XUMW» B YUEBHOM ITJIAHE

B cucreme obuiero o6pasoBanus « XUMush MpU3HaHa 0053aTENbHBIM YUYEOHBIM TPEIMETOM,
KOTOPBII BXOJUT B COCTaB MpeIMETHOM o0nacTu « EcTecTBEHHO-HAYUHbIE IPEMETHI».

Y4eOHbIM TIIaHOM Ha €€ M3yueHHe OTBeICHO 136 yueOHBIX yacoB — 10 2 4. B HEACHIO B 8 U
9 knaccax COOTBETCTBEHHO.

COJEPXXAHHME YYEBHOI'O ITPEIMETA

8 KJIACC

IlepBoHayabHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib xumun B )xu3HM yenoBeka. Tena u BemectBa. @U3MUYECKUE CBOMCTBA
BEIIECTB. ATrperaTtHoe COCTOsiHUE BemecTB. [loHsATHE 0 MEeTO/Iax MO3HAHUSI B XUMUU. XUMUS B
cucteme Hayk. Yucrtble BemecTBa U cMecu. CriocoObl pas/ielieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE A1eMEHThl. CUMBOJIBI XUMHUYECKHUX 3J1IEMEHTOB. [IpocTbie
Y CJIOKHBIE BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas popmyina. BaleHTHOCT aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemlecTB. OTHocHUTeNbHas aToMHass Macca. OTHOCUTENbHAsE MOJIEKYJIIpHas Macca.
MaccoBast 107151 XUMUYECKOT0 3JIEMEHTA B COCIMHCHUH.

Ou3nuecKkue W XUMUYECKHE SIBJICHUSA. XHUMHUYECKas peakiuss U e€ NpU3HaAKUu. 3aKOoH
COXpaHEeHMs] MacChl BeIIEeCTB. XuMUYeckue ypaBHeHus. Kraccupukanus XUMHUECKHX
peakuuii (CoeTuHeHus, pa3IoKEeHHs, 3aMEIIeHNs], 0OMEHA).

XUMUYECKHI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYyI0#, C mpaBuiaMu pabOTHI B
nabopartopu U TpuéMaMH OOpalleHHus ¢ Ja0OpaTOpHBIM OOOPYJOBAaHHEM; H3y4YEHUE U
onrcanne (HU3MYECKUX CBONCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB;, HAOJIOJICHUE
¢usnueckux (TUTaBJICHHE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTyNKe, KUIEHUE U
KOHJICHCAIIUSI BOJIbI) U XUMHUYECKHX (TOPEHHE CBEUH, MPOKAIMBAHUE MEIHOW TMPOBOJIOKH,



B3aUMOJICHCTBUE MeEJIa C KHUCIOTOW) SIBICHHUM, HAOMIOEHWE M ONHMCAaHHE MPU3HAKOB
MPOTEKAHUS XUMUUYECKUX pPeakiuil (pazioXKeHue caxapa, B3auMOJICHCTBHE CEPHOM KUCIIOTHI C
xjopuznom Oapus, pasznokenue ruapokcuna menu(ll) mpu HarpeBaHuu, B3aUMOJEHCTBHE
xene3a ¢ pactBopoMm conu meau(Il)); mzydenne cocoOGoB paszzeneHus cMecei (C MOMOIIbI0
MarHuta, QuibTPOBAaHUE, BbIMAPUBAHUE, AUCTHIUISALMUS, XpoMarorpadus), MpPOBEACHUE
OYUCTKHU TIOBAapEHHOM coyin; HaAOJIIOJEHHE U OINHUCaHHWE pPe3yJbTaTOB MPOBEACHUS OIIbITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAaHEHUs  MAacChl;  CO3JaHUE  MOJENEH  MOJEKYI
(1IapocTep>KHEBBIX ).

Baskueiuue npeacTraBuTe Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmece ra3zoB. CocraB Bo3ayxa. Kucinopox — 37IeMEHT M NPOCTOE BEILIECTBO.
Haxoxnenue kuciaopoga B mpupojae, (usnueckne U XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcuabl. Ilpumenenue kucnopoaa. CrnocoObl MOJy4YEHUs KUCIOpOAa B
nabopaTopuu U mpombiluieHHOCTH. KpyroBopot kucinopoaa B npupojae. O30H — ayuioTpornHas
Moau(pUKaLKs KACIOPOa.

TeroBoil 3p(dEeKT XUMHUECKONM peakUuuu, TEPMOXMMHUYECKHUE YpaBHEHHUS, DOK30- U
SHAOTEPMHUYECKUE pPeakUMH. TOIUIMBO: Yroib M METaH. 3arpsi3HEHUE BO31yXad, yCUJICHUE
MapHUKOBOTO 3P deKTa, pa3pyIieHrne 030HOBOTO CIIOSL.

Bogopon — snement u npocroe BemecTBo. Haxoxenue Bogopoaa B mpupoae, pusnueckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI noydyeHus. Kucnotsl u conu.

KonuuectBo BemectBa. Monb. MounsipHass macca. 3akoH ABorajapo. MomsipHblii 00bEM
ra3oB. Pacu€rbl N0 XMMHYECKUM YPaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceimennsie u
HEHACBIIEHHbIE pacTBOpbl. PacTBopuMoOCTh BemiecTB B BoAe. MaccoBas 10Jid BellecTBa B
pacTBope. XUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMsA. Poib pacTBOpOB B NIPUPOAE U B JKU3HU
yesioBeka. KpyroBopoT Bobl B nmpupoje. 3arpsi3HEHHE NpUPOAHBIX BoA. OXpaHa M OUMCTKA
IPUPOJHBIX BOI.

Knaccuduxaums Heopranuueckux coenuHeHuil. Okxkcuapl. Knaccuduxanus OKcHIOB:
coneoOpasyroniie  (OCHOBHBIE, KHCIOTHbIE, aM(OTepHBIE) U  HECOJIeoOpasyIomIHe.
Homenknatypa okcuaoB (MeXAyHaponHas W TpuBUaibHasi). Du3HUECKHME M XUMHYECKUE
cBoMcTBa OKCUAOB. [lomydyeHue okCuaoB.

OcHoBanus. Knaccuukanus OCHOBaHMI: IIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
HomenknaTtypa ocHoBaHMil (MeXIyHapoAHass W TpuBUaibHas). OU3NYECKUEe U XUMHUYECKUE
cBoiicTBa ocHOBaHui. [loryueHne ocHOBaHMIA.

Kucnorel. Knaccudukanus kucnor. Homenknatypa kuciaor (MexayHapogHas U
TpuBHUaNibHAs). DU3NUECKHE W XMMHUYECKHUE CBOMCTBA KHUCIOT. Psiji aKTUBHOCTHM METAJLJIOB
H. H. bekeroga. [lonyuenne kucior.

Conu. Homenkinatypa coseid (MexayHapoHasi U TpuBHalibHasA). PU3NYECKUE U XUMUYECKHE
cBoMCTBA coJiel. [lonydenne conen.

['eneTnueckas CBsI3b MEXAy KilacCaMU HEOPTAHUYECKHUX COECITMHEHUH.

XUMHUYECKAA SKCHEPUMEHT: KAueCTBEHHOE OIPEEICHUE COAEpPKAHUS KUCIopoda B
BO3/yX€; MOJy4deHHe, coOMpaHue, paclo3HaBaHUE M M3yUEHUE CBOWCTB KHCIOPOJa;
HAOMIOJICHHE B3aMMOJCUCTBUS BEIIECTB C KHUCIOPOJOM M YCIOBUS BO3HMKHOBEHHUS H
MpeKpalleHus TopeHus (Iokapa); O3HAKOMJIEHHE € O0pa3laMu OKCHJIOB M OINHCAHHUE MX
CBOMCTB; TOJIy4eHHE, COOMpaHHUE, pacTliO3HABAHUE U M3YUYEHHE CBOMCTB BOJIOpOj]a (TOPEHHE);
B3auMojelcTBue  Bojopoga ¢ okcupoMm  Meau(ll)  (BO3MOXKHO — HMCIONB30BaHUE
BHJICOMATEepUAIIOB); HaOMI0/IeHHEe OOpa3IOB BEIIECTB KOJIMYECTBOM | MOJb; HCCIEIOBAHUE
0COOEHHOCTEH pacTBOPEHMSI BEUIECTB C Ppa3IMYHOM pPACTBOPUMOCTBIO; MPHUTOTOBIICHUE
pacTBOPOB C OIPEAEIEHHONM MACCOBOM J0OJI€d PACTBOPEHHOIO BEIIECTBA; B3aWUMOJECUCTBUE



BOJbl C METaJlJIaMU (HAaTpUEM M KalbLiMeM) (BO3MOXHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB);
ONpENIENICHNE PACTBOPOB KHUCIOT M WIEJOYEH C IOMOIIBI0 HHAMKATOPOB; HCCIIEIOBAHHE
00pa310B HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOJIIOJCHUE M3MEHEHHUS OKPAacKu
MHIUKAaTOPOB B paCTBOpPax KHUCIOT U ILIeJ04Yel; u3yueHue B3aumoaeiicteus okeuna meau(ll) c
pacTBOPOM CEPHOM KHUCJIOThI, KHACIOT C METaulaMHu, pPEakUuil HEHUTpaau3aluH; MOJTYyUYCHHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJIHOTO MeETaula JIPYTMM M3 pacTBOpa COJIU;
pelleHre HKCIEPUMEHTAIBHBIX 3a1ad 0 TeMe «BaxHeilne Kinacchl HEOPraHUYECKUX
COCTMHEHUI.

Ilepuoanueckuit 3akoH u Ilepuogmueckas cucrema xumudeckux djiemenros JI. U.
MenpgeseeBa. Crpoenne aTOMOB. XuMuyeckast CBS3b. OxkucaurtenbHO-
BOCCTAHOBHTE/IbHbIC PEAKIIUH

[lepBbie MONBITKU KIacCU(PUKALKUKA XUMUYECKUX 31eMeHTOB. [loHsATHE O rpynmax CXOAHBIX
3JIEMEHTOB (IIEJIOYHBIE U ILEIOYHO3EMENbHBIE METaUIbl, TaJlOT€Hbl, HHEPTHBIE Ta3bl).
DJeMEHThI, KOTOpBIE 00pa3yIoT aM(pOTEPHBIE OKCUBI U TUAPOKCHUIBI.

[lepponnueckuii  3aKOH. [lepnognueckass  cucTeMa  XUMHUYECKMX  DJIEMEHTOB
. . MengaeneeBa. KopoTkonmepuognas u aiauHHomepuoaHas (opmber [lepuogundeckoi
cucrembl xumudeckux sneMeHToB J[. WM. Menaeneesa. Ilepuonst u rpynnbl. dusznueckuii
CMBICII IOPSIIKOBOI'O HOMEPA, HOMEPOB MEPUO/A U IPYIIIBI 3JIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DiekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
oOosouek aromoB MepBbIx 20 xumuyeckux siemeHToB Ilepuoanyeckoit cucremst /. U.
Menpeneesa. XapakTepUCTUKAa XUMHUYECKOTO 3JIEMEHTA MO €T0 MOJ0XKEHUIO B [lepuoanyeckoii
cucteme /1. . Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs paJnyca aTOMOB XMMHMUYECKUX AJIEMEHTOB, METANINYECKUX U
HEMETAJNIMYECKUX CBOMCTB IO Ipynmnam M nepuogam. 3HadyeHue Ileproamueckoro 3akoHa u
Ileprogn4eckoy CUCTEMBI XUMUYECKUX DJIEMEHTOB Ul PAa3BUTHUS HayKu U npaxktuku. [[. .
MenpeneeB — y4€HBIN U TpaXAaHUH.

Xumuueckas CBSI3b. KoBanenrnas (monsipHast U HEMoJIIpHAas) CBSI3b.
DNEeKTPOOTPHULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp okucieHusa. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiu. [Ipoueccel okucneHus
Y BOCCTaHOBJIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

XUMUYECKMHA H3KCIEPUMEHT: H3yuyeHHe OoOpas3lOoB BEIIECTB METAUIOB U HEMETAIIOB;
B3aMMOJEHCTBHE TMAPOKCUIA [IMHKA C PACTBOPAMH KHCJIOT M LIENOYEH; TPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid (TopeHue,
peaxuy pa3ioKeHHs,, COSTUHEHUS).

Me:xnpeaMeTHbIe CBA3U

Peanmu3anuss MeXnpeaMETHBIX CBSI3€d IPU M3yYEHUM XMMHHM B 8 KJIACCE OCYILIECTBIISIETCS
yepe3 WCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUH, Tak M MOHSTHIA,
SABJISIFOIIMXCS. CUCTEMHBIMM ISl OTAENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE OHSTHS: HAYYHBINA (DaKT, TUIOTE3a, TEOPHUs, 3aKOH, aHAIIU3,
CUHTE3, KiIaccu(ukanus, MEepUOJUYHOCTb, HAOIIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHUE, MOJIENb, SBJICHHUE.

®usnka: wmartepus, aToM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI, H30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, AJIEKTPUYECKUN 3apsisi, BELIECTBO, TENO, 00bEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (PU3MUYECKUE BEIMYUHBI, €IUHULIBI U3MEPEHUS, KOCMOC, TUIaHETHI,
3BE31161, ComHILE.

buonorus: doTocuntes, Apixanue, buocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEPATIbI, TOPHBIE MTOPOJIbI, MTOJIE3HbIE HCKOTIAeMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XMMH4YeCKasi peaKkus

[lepuoguueckuit  3akoH.  Ilepuoauueckas ~ cuctemMa  XMMHMYECKMX  JJEMEHTOB
. . MenpneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB XMMHUYECKUX
3JIEMEHTOB MEPBBbIX TPEX MEPHOAOB, Kalus, KaJIbLHUs U UX COCJUHEHUH B COOTBETCTBHUHU C
II0JIO’)KEHHEM 3J1€MEHTOB B [lepnonueckoii cucteMe U CTPOEHHUEM X aTOMOB.

Crpoenue BemiecTBa: BUAbl XUMHUYECKOM CBSA3M. THIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUNA KPUCTAJUIMYECKON PEIIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccudukanmss u HOMEHKJIAaTypa HEOPraHMYECKUX BEUIECTB (MEXAyHapoaHas U
TpUBUANIbHAS). XUMHUYECKHUE CBOWCTBA BEUIECTB, OTHOCALIMXCS K Pa3jIMYHbIM Kiaccam
HEOPraHW4eCKUX COEAMHEHUHN, FTeHETUYECKas CBSI3b HEOPTaHUYECKHUX BEILECTB.

Knaccuduxanmss XuMU4eCKUX peakUMid MO Pa3IUYHbIM MpPU3HAKaM (IO YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(p(}eKTy, Mo H3MEHEHUIO CTEIeHEH
OKHUCJICHHMS] XMMHYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, M0 YYACTHUIO KAaTajau3aropa). JK30- U
SHI0TEPMUYECKHE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHMUSL.

[Tonatue o ckopocTH Xumuueckod peakuuu. IloHstue 006 OOpaTUMBIX M HEOOpPATHUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX M TE€TEepOreHHBIX peakuusax. Ilonstue o
XUMHUYECKOM paBHOBecHH. DaKTOpbI, BIUAIOIIME HAa CKOPOCTh XHMHUYECKOW peakuuu u
NI0JIO)KEHHE XMMUYECKOTO PAaBHOBECHSL.

OKHCITUTENBHO-BOCCTAHOBUTENBHBIE  PEAKLIUM, JJIEKTPOHHBIA OaJlaHC OKUCIMTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE ypaBHEHU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/Ia AJIEKTPOHHOI 0 OaaHca.

Teopust 3IEKTPOIUTHUYECKONW IUCCOLMALMMU. JNEKTPOIUTHI U HEINEKTPoJauThl. KaTHOHBI,
QHUOHBI. MEXaHU3M JUCCOLMALIMM BELIECTB C pa3IUYHbIMU BHUJAMU XHMHUYECKOM CBS3H.
Crenens quccounanuu. CUiIbHBIE U c1a0ble 3JEKTPOJINUTHIL.

Peakuuu nOHHOro obMeHa. YCIIOBUS NMPOTEKaHUs peakluil MOHHOrO OOMEeHa, MOJHbIE U
COKpAILlEHHbIE MOHHBIE ypaBHEHMs peakiuil. CBONCTBa KUCIIOT, OCHOBaHUN U COJIEN B CBETE
MpEACTaBICHUN 00 3JIEKTPOIUTUYECKON auccouuanuu. KayecTBEHHbIE peaklMM Ha HOHBI.
[TonsiTue 0 ruApoOIU3E CONEH.

XVWMHWYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJCISAMH KPHUCTAUIMYECKUX PEIIETOK
HEOPTraHWYECKUX BEUIECTB — METANIOB U HeMeTaioB (Tpadura M aimMasa), CIIO0XKHBIX
BEIIECTB (XJIOpHAa HATpus); MCCIEI0BaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu OT
BO3CHUCTBUS PA3IMYHBIX (DAKTOPOB; UCCIIEOBAHUE 3IIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB,
mpolecca JUCCOLMALMKA  KHUCIIOT, IIejaoYed MW cojedl  (BO3MOXKHO  HMCIOJIb30BAHUE
BUJIEOMATEPUAJIOB); IPOBEIEHUE ONBITOB, MJUTIOCTPUPYIOUIUX NPU3HAKU MPOTEKAHUS pPEaKIIHii
HOHHOTO oOMeHa (oOpa3oBaHWE OCajKa, BBIJICICHWE Traza, OoOpa30BaHHE BOJbI); OIBITOB,
WIUTIOCTPUPYIOLUX ~ IPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peaklUuy pas3yiokKEeHHs, COEIMHEHHU); PAClIO3HABAHNE HEOPraHMYECKUX BEIIECTB C MOMOIIbIO
Ka4eCTBEHHBIX PEAaKLUi Ha HOHBI; PELICHHE HKCIIEPUMEHTANIBHBIX 3aa4.

HemeTtasuibl M UX coeIUHEHUA

OO6mas xapakTepucTHKa rajitoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTePHbIE CTETICHU
okucienus. CTpoeHue 1 pu3nyecKre CBOMCTBA MPOCTHIX BELIECTB — rajoreHoB. XUMHUECKHE
CBOMCTBa Ha mpuMepe xJopa (B3aUMOJEHCTBHE C METaJIaMM, HEMETAJUIAMH, IIEJI0YaMH).
Xnoposonopon. CoisiHasg KHUCIIOTa, XHMHUYECKHE CBOMCTBA, IIOJy4EHHE, IPUMEHEHHE.
JlelicTBHE XJIOpa M XJIOPOBOJOPOJA HA OpPraHU3M YEJIOBEKA. BakHeWine XJIOpUIbl U UX
HaXO0KJCHHE B IPUPOJIE.



O6mass xapakrtepuctuka sneMeHToB VIA-rpynnbl. OcOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTETIEHU OKUCIICHHUS.

Crpoenue 1 ¢pu3nyecKkre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U Cepbl. AJUIOTPOIHbIE
MOIM(UKALMK KHUCIOpPOJa U cepbl. XUMHUYECKHE CBoOWcTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
dusznueckne M XUMHUecKHe CcBoilcTBa. OKCHUIBI CEepbl KaK MPEACTABUTENIM KHUCIOTHBIX
okcuzioB. CepHast KMCIOTa, (PU3MUECKUE U XUMUYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTENs
Kjlacca KHCIOT W coenuduueckue). XUMUYECKHE pEakIUH, JeKallue B OCHOBE
MPOMBIIIJIEHHOTO crocoba mnoyiydeHust cepHod KucnoTbl. [lpumenenuwe. Conu cepHOM
KHUCJIOTHI, KadecTBEHHasi peakiusi Ha cyibdar-uoH. Haxoxnenue cepbl U €€ cCOeMHEHUN B
npupoje. XMMHUECKOe 3arps3HEHUE OKPYXKAlOIIeH cpebl COSAUHEHUS MU Cepbl (KUCIOTHBIE
JIOX /M, 3arPS3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIICHHUS.

OOmias xapakTepucTuka »3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENICHU OKUCIICHUS.

A30T, pacmpocTpaHeHue B Mpupoie, PU3NYECKHe U XUMHUYECKHue CBOMCTBa. KpyroBopot
azota B npupoae. AMMHUAK, ero (pu3Myeckue M XHMMHUYECKHE CBOWCTBA, MOJy4YEHHE H
npuMmeHenre. CoiauM aMMOHHUS, UX (PU3NYECKHE W XHMMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTtBeHHas peakiysi Ha HOHbBI aMMOHUS. A30THasl KUCJIOTa, €€ Moidy4yeHue, Gu3ndeckue u
XUMHYECKUE CBOMCTBa (00IIME KakK MpeNCTaBUTENs Kiacca KHUCIOT M CrHeuu(uyeckue).
Hcnonb3oBanne HUTPATOB U COJieH aMMOHHMS B KauyeCTBE MUHEPAIbHBIX YIOOpEHHIA.
XUMHUYECKOE 3arpsi3HEHHE OKPY’KAIOLIeH Cpelbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE TOMKAM,
3arpsi3HEHUE BO3yXa, IOYBBI U BOJOEMOB).

®ocdop, amnorponHbie Monupuxkanuu gocdopa, PU3NUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcup ¢ocdopa(V) u pochophnas kucnora, puznueckrue 1 XUMHUIECKHE CBOWCTBA, MOTyYCHHE.
Hcnonp3oBanue pocdaToB B KayecTBE MUHEPATIbHBIX yA00pEHUIA.

OO6mas xapakrtepuctuka 31eMeHTOB I[VA-rpynmbl. OCOGEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTETIEHU OKUCIICHHUS.

VYrnepoa, amioTponHble MOAM(HKAIMM, PAaCHpOCTpaHEHHE B MpUpojae, (QHU3UUEecCKUe U
XUMHYECKUE cBoMcTBa. Ancopbuus. Kpyrosopor yraepona B npupoze. OKcunabl yriepoaa, ux
¢u3ndyeckre W XUMHYECKHE CBOICTBA, JCHCTBHE HA JKUBHIE OPraHU3MBI, MOJyYCHHUE
U IpUMEHEHHE. DKOJIOTUYECKHEe MPOoOJIeMBbl, CBsi3aHHBIE ¢ okcuaoMm yriepona(IV); rumoresa
r7100a71bHOr0 MOTEIUICHUST KJIMMaTa; MapHUKOBBINA APQeKT. YTroapHas KUCIOTa U €€ CONu, UX
¢u3ndIecKre 1 XUMUIECKHE CBOWMCTBA, MONyYCHNE U MTpuMeHeHue. KauecTBeHHas peaknus Ha
KapOoHaT-uoHbl. lcnonp3oBaHue KapOOHATOB B OBbITY, MEAMUIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SMCTBE.

[lepBoHavanpHble MOHATHS OO0 OPraHMYECKUX BEIECTBAX KaK O COCAMHEHHUSAX YTiepoja
(MeTaH, 3TaH, 3TWUJIEH, AallETUJIEH, 3TaHOJ, TJIMLEPUH, YKCycHas Kuciora). Ux cocraB u
XuMuueckoe crpoeHue. [loHsATHE O OMONOTrMYECKH Ba)KHBIX BEILECTBAX: >KHpax, Oeikax,
yriaeBoJaXx — M UX POJU B JKU3HU uelOBeKa. MarepualbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COETUHEHUN.

Kpemnuii, ero ¢usnueckne W XUMUYECKUE CBOWCTBA, TMOJyYeHHE | TMPUMECHECHHE.
Coenunenust kpemHusi B mnpupoje. OOmmue npexacraBieHus o0 okcuge kpemHusi(IV) u
KpeMHHeBON KucioTe. CHIMKAThI, UX UCHOJIb30BaHUE B OBITY, MEAMIIMHE, IPOMBIIIICHHOCTH.
Baxnelimue cTtpouTeabHblE MaTepHalibl: KEpaMUKa, CTEKJIO, LIEMEHT, OETOH, *kKele300€TOH.
[IpoGaembl 6e30maCHOrO UCTIONb30BAHUS CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM JKU3HMU.

XUMUYECKUHA SKCIEPUMEHT: H3ydYeHHEe 0O0pa3loB HEOPraHWYECKUX BEIIECTB, CBOICTB
COJISHOM KHUCJOTHI; MPOBEJACHUE KAYECTBEHHBIX PEAaKIM Ha XJIOPUA-UOHBI W HAOJIOJECHUE
NPU3HAKOB MX MPOTEKAaHUS; OMbBITHI, OTpa)xaroue (Qu3nyeckue M XUMHYECKHE CBOMCTBa
raJIoOr€HOB U UX COEAMHEHUH (BO3MOXHO UCIOIb30BAaHUE BUCOMATEPHUAIIOB); O3HAKOMJIICHHE C



oOpasiamMu XJIOpUAOB (FaJOreHU I0B); 03HAKOMIICHHE ¢ 00pa3liaMu cepbl U €€ COCIUHEHUSIMHU
(BO3MOYKHO HCITOJIb30BaHKE BUEOMATEpPHAIOB); HAOIIOACHUE TIpoliecca OOyTrIMBaHUs caxapa
o JACHCTBUEM KOHLIEHTPUPOBAHHOW CEPHOW KHUCIOThI, M3YUYE€HHE XHMHYECKUX CBOWCTB
pa30aBICHHONW CEPHON KHCIIOTHI, MPOBEACHHE KAYECTBEHHOW pPEAKIMU Ha CyiIb(paT-uOH U
HaOJ0/IeHre MpU3HaKa e€ MpOTEeKaHUs; 03HAKOMJIEHHE C (M3MYECKUMM CBOWCTBAMM a30Ta,
dochopa U uX coeauHEHHI (BO3MOXXHO HCIIOIB30BAaHUE BHAEOMATEpPHANIOB), oOpa3laMu
a30THBIX U (OCHOPHBIX YAOOPEHHUIA; MOITydYeHHE, COOMpaHUe, PacIO3HABAaHUE M HM3yYCHUE
CBOMCTB aMMUakKa; MPOBEJCHUE KAYECTBEHHBIX PEaKIUi Ha MOH aMMOHUS U ¢ocdaT-uoH U
W3YyUYCHUE TPU3HAKOB MX TMPOTECKAHMS, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM
KHUCTIOTBI C MeIbI0 (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUAJIOB); H3yUYE€HHE MOenen
KPUCTAJUNIMYECKUX pemeEToK anmasza, rpaduta, (QysuiepeHa; O3HAKOMIIGHHE C IPOIECCOM
a7copOLMK PAaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIEM M YCTPOMCTBOM IMPOTHBOrasa;
NoJIlydeHue, coOMpaHue, pacrno3HaBaHUE U M3YUYEHUE CBOWCTB YTJIEKUCIIOTO rasa; MpOoBe/ICHUE
KAueCTBEHHBIX pEakluid Ha KapOOHAT- W CUJIMKAT-UOHBl U M3yYCHHE MPHU3HAKOB WX
MPOTEKAaHUsI; O3HAKOMJICHHE C TPOAYKIMEH CHUJIMKATHOW TMPOMBIIUICHHOCTH; PEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeWIlIne HEMETAIUTbl U UX COEIUHEHUSD).

MeTa/uibl U UX COeTUHEHUS

OO0miasi XapakTepuCTUKAa XHMHUYECKHX DJJIEMEHTOB — METaUIOB Ha OCHOBAaHUHM UX
nonoxkenusa B llepuogumueckoit cucreme xumuueckux sieMeHToB JI. . MenaeneeBa u
ctpoeHuss aromoB. CTpoeHHe MeTauioB. Meramnueckas CBsi3b M MeTaJNIMYecKas
KpUCTAJNINYECKasl peIIETKA. DIEKTPOXUMHUYECKUN Pl HANIPSKEHU MeTaioB. Pu3nyeckue u
XUMUYECKHEe CBOMCTBa MeTauioB. OOmme crnocoObl momyudeHuss MmeramioB. llonstue o
KOPpO3UH METAIIJIOB, OCHOBHbBIE CIOCOOBI 3aIUThl UX OT Koppo3uu. CruiaBbl (CTaib, YyTYyH,
TIOpAIOMUHUH, OpOH3a) U UX MPUMEHEHHUE B OBITY M MPOMBIIUICHHOCTH.

[[lenounsle MeTaIUIBL: TIOJOKEHUE B lleproanueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa; CTpOCHUE UX aTOMOB; HaxOXJIeHUE B npupoaec. PU3NYECKue U XUMUUYECKUE
cBoiicTBa (Ha mnpumepe HaTpuss u Kaius). OKCUABI U TUAPOKCUIBI HATPUS U KaJUS.
[IprmeHeHne NEN0YHBIX METAIVIOB U UX COEIMHEHHUI.

[IlenouyHo3eMeNbHBIE METAJUIBI MArHUK W KaJblLW: NoyokKeHue B [lepuoandeckoil cucreme
xumudeckux aneMeHToB [[. . MenneneeBa; cTpoeHHe UX aTOMOB; HAXOXKJIEHUE B MPUPOJIE.
®u3nuecKue 1 XMMUYECKHE CBOMCTBA MAarHUs W Kajblusa. BaxkHelnme coeIMHEHUs! KaJbLIUs
(okcun, runpokcua, conn). JKECTKOCTh BOJBI U CIOCOOBI €€ yCTpaHEHUS!.

AmomuHuii: nosioxkenne B Ilepuwoandeckoid cucteme XumMuUyeckux osnementoB /. M.
MeHeneeBa; CTpOCHHUE aTOMa; HaXOXAeHue B npupojae. usndyeckre 1 XUMUIECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOWCTBA OKCH/IA ¥ TUJPOKCH A AITFOMUHUSL.

Kenezo: monoxkenue B  Ilepuomnueckor  cucTeMe€  XUMHUYECKHMX  DJIEMEHTOB
. . MenaeneeBa; CTpoeHUE aToMa; HaXOXICHUE B mpupoae. PU3nUeCKUe U XUMUYECKHUE
cBoiicTBa xene3a. Oxcupapl, ruapokcunasl u conu xene3a(ll) m xenesa(Ill), mx cocras,
CBOICTBA U MOJIYYEHHUE.

XUMHUYECKUA HKCIIEPUMEHT: O3HAKOMIIEHHE C 00pa3lamMu MeTaUIOB U CIUIABOB, HX
¢u3nueckuMHu CBOWCTBAMM;, W3yU€HUE pPE3yJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BUJICOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEHCTBUS OKCHIA KaJIbIUS U
HaTpus C BOJOM (BO3MOXXHO HCIIOJB30BaHUE BHUEOMATEPHATIOB); MCCIECIOBAHUE CBOWMCTB
KECTKOM BOJIBI; Mpollecca TOPEHUs Kejne3a B KUCTIopoae (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB); TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKlUii Ha HOHBI (MarHws,
KaJbIusl, alfoMuHus, nuHka, xeneza(ll) u xeneza(Ill), menu(Il)); HaGmroneHue U omucaHue
IPOLIECCOB OKpAIllMBAHMS TUIAMEHM MOHAMHU HATpHsl, Kaius M Kajablus (BO3MOXKHO
UCIIOJIb30BAHUE BUICOMATEPUANIOB); HCCIEAOBaHUE aM(pOTEPHBIX CBOWCTB THUIPOKCH]IA



ATIOMHUHUS Y TUIPOKCHUIA [IMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Bakueitime
METaJUIbl U UX COCTUHEHUS».

XHMHS M OKPYKAKOIIAs cpeaa

HoBeie matepuanbl u TexHonorud. BemecrBa u Marepuanbl B IMOBCEJHEBHOM JKU3HU
yenoBeKa. XUMHS U 310pOBbe. bezonacHoe MCIoJIb30BaHNE BEIIECTB U XUMUUYECKUX pEeaKIui
B ObITy. IlepBast moMoIIb NMpU XUMHUYECKUX 0KOrax U OTpaBiieHUAX. OCHOBBI IKOJIOTHYECKON
rPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE OKpy:Karoleh cpenbl (mpeaesibHas IOMycTUMast
koHieHTpanus Beuiects — [1JIK). Poib XuMun B pemieHnu 3K0JI0rHYeCKUX TPoOIeM.

[IpupoaHble UCTOYHUKU YTJIEBOJOPOAOB (Yrolib, MPUPOJHBIN ra3, HEPTh), MTPOIYKTHl UX
nepepadOoTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

XUMHYECKHUI HKCIIEPUMEHT: M3ydeHHEe o0pa3lloB MaTepuasoB (CTEKIIO, CIUIABhI METAJIOB,
MOJIMMEPHBIE MAaTEPUATIBI).

MexnpeameTHbie CBA3M

Peanuzanusa mexnpeAMETHBIX CBSI3€H MPU U3YUYEHUM XUMHUU B 9 Kjacce OCyIIeCTBISETCA
yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSTHH, TaK W TOHSATHUH,
ABJISIFOLUXCS. CHUCTEMHBIMU U1l OTACNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOrO IMKJIA.
Peanuzanusa MexxnpeIMeTHbIX CBA3EH NTPU U3YUEHUU XUMUU B 9 Kilacce OCYIIECTBISETCS Yepes
WCIIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX TMOHSATHH, TaK W TMOHSATHH, SBISIONUXCS
CHUCTEMHBIMH VISl OTZIEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OO61uMe ecTeCTBEHHO-HAYYHbIC TIOHITHS: HAYYHBIN (DaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KiIaccuukaius, MepUOJAUYHOCTh, HAOIIONEHUE, HSKCICPUMEHT, MOJCIUPOBAHHKE,
W3MEpEHUE, MOJICIIb, SIBJICHHUE, MTAPHUKOBBIN 3(DEKT, TEXHOJIOTUSI, MATEPUAIIBI.

®usuka: wmarTepusi, aToM, JJIEKTPOH, MNPOTOH, HEUTPOH, WOH, HYKIHJ, H3O0TOIIHI,
paauoaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKHUI 3apsll, MPOBOJAHUKH, MOIYNPOBOJHUKH,
TUDIICKTPUKH, (DOTOAIIEMEHT, BEIIECTBO, TEJO, 00BbEM, arperaTHOEe COCTOSIHUE BEIECTBA, T'a3,
pacTBOp, PacTBOPUMOCTb, KpUCTAJIMYECKas pemeérka, CIUIaBbl, (U3MUYECKHE BEIMYUHBI,
€IUHULIBI U3MEPEHHSI, KOCMUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢otocunres, apixanue, Ouocdepa, 3KOCUCTEMa, MHHEpAIbHbIE YAOOpEHMUS,
MHUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, IUTATEIILHBIC BEIIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEPATIbI, TOPHBIE MTOPOJIbI, TTOJIE3HbIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA30OBATEJIbHBIE PE3VJIbTATHI

N3yuenue xumuun B 8-9 Kitacce HAMpaBJICHO HA JOCTIKEHUE O0YYaIOIMUMUCS JTUYHOCTHBIX,
MeTanpeIMETHBIX U IPEIMETHBIX PE3yJIbTATOB OCBOEHUSI yUeOHOTO MpEeaMETA.

JIMYHOCTHBIE PE3VYJIBTATDI

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHSI IMPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JIOCTUTAIOTCA B X0/1€ O0Oy4YCHHUSI XUMUU B €IMHCTBE YUEOHOW M BOCITUTATEIBLHOMN JEATEIbHOCTH
Opranu3aliii B COOTBETCTBUU C TPAJAULMUOHHBIMH POCCUHCKUMH COIMOKYJIBTYPHBIMH U
JyXOBHO-HPaBCTBEHHBIMHU II€HHOCTSIMHU, TMPUHSATHIMH B OOIIECTBE MpaBUJIAaMU M HOPMAMH
MOBEJIEHUSI M CIIOCOOCTBYIOT TMPOIIECCAaM CAMOIO3HAHHUSA, CAMOPA3BUTHS W COLMAIHM3ALNU
00y4Jaromuxcs.

JIM4HOCTHBIE PE3YJIBTATHI OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIC B YACTH:

[TaTprnoTHyeCKOro BOCIIUTAaHUS

1) IEHHOCTHOTO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HACJIEJINIO0, MMOHUMAaHUS 3HAYEHUS XMMHYECKOW HAyKd B KU3HU COBPEMEHHOro OOIlecTBa,
CIIOCOOHOCTH BJAJIETh JOCTOBEPHON MH(pOpMaIMEl O MEPEIOBBIX JOCTHKCHHUSIX U OTKPBITHUIX



MHUPOBOH M OTEUECTBEHHONW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE
MHUpa U OOIIECTBA;

['paxmaHcKoro BOCIIUTAHUS

2) mpeAcTaBIICHUS O CONMAIBHBIX HOPMaX W MPaBWIaX MEXJIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHBE, KOMMYHHUKATHBHOM KOMIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, Yy4eOHO-
UCCIIEZIOBATEIbCKOM, TBOPYECKOM M JAPYTUX BHJAX JEATEIBHOCTH; TOTOBHOCTU K pa3Ho-
00pa3HON COBMECTHOHM JESTENbHOCTU INPH BBHINOJIHEHWH Y4YEOHBIX, NO3HABATEIBHBIX 3ajad,
BBITIOJTHEHUN XUMHYECKAX HKCIEPUMEHTOB, CO3JaHUHM Y4YEOHBIX TNPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHUIO U B3aMMOIIOMOIIM B Mpolecce 3TON yueOHOM NesTENbHOCTH; TOTOBHOCTU
OIICHMBATh CBOE TMOBEJIEHWE W MOCTYIKH CBOMX TOBApHILIEH C TMO3WUIMU HPABCTBEHHBIX W
MPABOBBIX HOPM C y4ETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

[leHHOCTH Hay4YHOTO MMO3HAHUS

3) MHPOBO33PEHYECKHX MPEACTABICHUA O BEIIECTBE M XUMHYECKOM peaKiuH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIOIIUX OCHOBY JISt
MOHUMAaHUSl CYITHOCTH HAyYHOHM KapTUHBI MHpa; TPEACTaBICHWA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHI MPUPOAbI, B3aUMOCBS3SIX YeJIOBEKa ¢ MPUPOJHOM Cpelioi, O poin
XUMHUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHUBOB, HANpPAaBIICHHBIX Ha IOJYYEHUE HOBBIX 3HAHWHA 1O XUMUH,
HEOOXOIUMBIX JUIsl 0ObSICHEHHSI HAOJII0JaEMBIX IIPOLIECCOB U SIBICHMUIA;

5) no3HaBatenbHOM, NHGOPMAIIMOHHOM M YMTATEIHCKON KYJIbTYphI, B TOM YHCIIE HAaBBHIKOB
CaMOCTOATEIbHON pabOThl ¢ yU4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPATypOH, JHOCTYIHBIMHU
TEXHUYCCKUMH CPEJCTBAMHU MHPOPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K 0OyUYEHHIO U TO3HAHMIO, JTHO003HATEIBLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHUIO, POEKTHON U UCCIIEI0BATEIbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTH U YPOBHS 00yUYeHUs B JAIbHEUIIIEM;

DopMUPOBaHUSI KYJIBTYPbI 3/J0POBbS

7) OCO3HAaHHSI ILIEHHOCTU 3>KU3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTaHOBKM Ha 3/I0pOBBIM 00pa3 >KU3HH, OCO3HAHMSA TOCIEACTBHI U HENPUATUS BPEIHBIX
MpUBBIUEK (YMOTPEOIEHHs aJIKOTO0JI, HAPKOTUKOB, KypEeHHs), HEOOXOJUMOCTH COOJIIOCHUS
nmpaBuil 0€30MacHOCTH TPH OOpAIllEHHH C XMMHYECKUMHU BEIIECTBAMH B OBITY M pealbHOM
KU3HU;

TpyoBoro BocruTanus

8) nHTEepeca K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil U TpyJa pa3iIndyHOro poja, yBaKeHUE
K TpyAy U pe3yibTaTaMm TPYAOBOW JESATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE MPUMEHEHUS
MPEeIMETHBIX 3HAHUA 10 XUMHH, OCO3HAHHOTO BHIOOpAa WHAMBHIYaJbHOW TPAeKTOPHUU
MPOJOJDKEHUST 00pa30BaHUsI C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMHH,
00I11IeCTBEHHBIX UHTEPECOB U MOTPEOHOCTEH; YCIEIHONW TPOPEeCCHOHATBHON ACSITEIHLHOCTH U
Pa3BUTHs HEOOXOAMMBIX YMEHHUIA; TOTOBHOCTH a/IalITUPOBATHCS B MPO(HECCUOHAIBHOM Cpe/Ie;

DKOJIOTMYECKOTO BOCIIUTAHUS

9) SKOJIOTMYECKU 11eJIeCO00Pa3HOTr0 OTHOILIEHUS K MPUPOJIE KAaK HCTOYHUKY JKU3HM Ha
3emJie, OCHOBE €€ CyIlEeCTBOBaHMs, TOHUMAHUS LIEHHOCTU 3/10pOBOro M Oe3omacHoro odpasza
KHU3HU, OTBETCTBEHHOTO OTHOUICHHA K COOCTBEHHOMY (HU3MUYECKOMY U TICHUXHYECKOMY
310pOBbIO, OCO3HAHUS LIEHHOCTH COOJIIO/IEHUS IPaBWI OE30MaCHOI0 MOBEACHUS MTPU padboTe ¢
BELIECTBAMHU, a TAKXKE B CUTyaIUsIX, YTPOKAIOIIKX 37J0OPOBBIO U KU3HU JIIOJCH;

10) cnocoGHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU U3YYCHUHU XUMUH, IS PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH NPUPOJHOM CPEON, NOBBIIMICHUS YPOBHS 3KOJIOTMYECKON
KyJbTYpPbl, OCO3HaHUS TJI00ATBHOTO XapaKTepa HKOJIOrHUECKUX MPoOiIeM U MyTel UX pelieHus
HOCPEICTBOM METOJIOB XUMUM;



11) »KOJMOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIbHOM,
KOMMYHUKATUBHON U COLUAJIBHOMN MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe meranpeaMeTHBIX pPE3yJbTATOB BBIACISIOT 3HAYMMbIE JUISI (OPMUPOBAHUS
MHPOBO33PEHHS OOIEHAYYHBIC TTOHATHSA (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (HaKT, CUCTEMA,
MPOIIeCC, IKCIEPUMEHT M Jp.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
MpeIMEeTax U MO3BOJIIIOT HA OCHOBE 3HAHUHN U3 ATUX MPEIMETOB (JOPMUPOBATH MPEICTABICHUE
O LENOCTHOM Hay4yHOM KapTHUHE MHpa, U yHUBEpCaJbHbIe Yy4yeOHBIE JEHCTBUS
(mo3HaBaTeNbHbBIC, KOMMYHUKATHBHBIE, PEryJIATUBHBIC), KOTOpBIE 00eCIIeYnBaoOT
dbopMUpOBaHHUE TOTOBHOCTH K CAaMOCTOATEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOU JIeATENbHOCTH.

MeranpeameTHble pe3yJbTaThl OCBOSHUS 00pa3oBaTEbHOM MpOrpaMMbl IO XUMHH
OTpakaloT OBJIaJICHUE YHUBEPCAJIbHBIMH MTO3HABATEIIbHBIMU JICUCTBUSIMHU, B TOM YHCJIC:

ba3oBbIMH JIOTHYECKUMU IEUCTBUSIMH

1) ymeHueM HCHOJIB30BaTh MNPUEMBI JIOTUYECKOTO MBIINUICHUS] MPU OCBOCHUU 3HAHMI:
pacKpbIiBaTh CMBIC XUMHUYECKMX TOHATHUN (BBIACTATH WX XapaKTepHbIC MPHU3HAKH,
yCTaHABIIMBATh B3aMMOCBS3b C APYTUMHU MOHSATHUSIMH ), HCTIOJIB30BATh MOHATHUS JJIs1 OOBSICHEHUS
OTIIETBHBIX (JAKTOB W SIBIICHWUW; BHIOMpPATh OCHOBAaHUS M KPUTEPUU IS KIacCHPUKAIUN
XUMHYECKUX BEIIECTB M XMMHYECKMX PpEaKIHMil; yCTaHABIMBAaTh MPUYUHHO-CIEIACTBEHHBIE
CBS3W MEXIy OOBEKTaMH H3YUYCHHs; CTPOUTH JIOTHUECKHE PpaCCyXKICHUs (WMHIYKTHUBHEBIE,
JeAYKTUBHbBIC, IO aHAJIOTUH); JAEJIaTh BBIBObI U 3aKIIOUCHNUS;

2) yMEHUEM TPUMEHATh B MPOIIECCE MMO3HAHUS MOHITHUS (MPEIMETHBIE U METANPEIMETHbIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJCIIH, UCIOJIB3YEeMble B XHMHH, MPEOOpPa30BBIBATH IIUPOKO
IIPUMEHSEMbIC B XUMHH MOJICIIbHBIC MTPEACTaBICHNS — XUMHUYECKUN 3HAK (CUMBOJI 2JICMEHTA),
XuMu4eckass ¢GopMyia W ypaBHCHHE XUMHYECKOW peaklud — TMpH penieHun y4eOHO-
MO3HABATENBHBIX 3a/7a4; C YUYE€TOM JTUX MOJICIbHBIX MPEACTABICHUN BBISABIATh U
XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKH M3y9aeMbIX OOBEKTOB — XHMHUYECKHUX BEIIECTB U
XUMHUYECKUX PEAKIUH; BRISIBISITH O0IIME 3aKOHOMEPHOCTH, IPUYMHHO-CIICICTBEHHBIE CBSI3U U
MPOTUBOPEUUS] B U3yYaeMBbIX MPOLIECCaX U SBICHUSX; MpEAJiaraTb KPUTEPUU VISl BBISIBICHUS
9TUX 3aKOHOMEPHOCTEH M TMPOTHBOPEUYHH; CaAMOCTOSITEIHHO BBIOMpATh CHOCOO perieHus
y4eOHOM 3ajauM (CpaBHMBAaTh HECKOJIBKO BAapHAHTOB pEIICHUS, BBHIOMpaTh Haubojee
MOAXOSAIIUN C YUETOM CaMOCTOSITETILHO BBIICIICHHBIX KPUTEPUEB);

ba3oBbIMH HCCIIETOBATEIILCKUMH JICHCTBUSIMU

3) yMEHHEM HCIIOJIH30BaTh MOCTABJICHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA TO3HAHHUS, a
TAK’)K€ B KAaueCTBE OCHOBBI i1 (OPMUPOBAHHS THUIOTE3bl IO TMPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHHUII;

4) mpuoOpeTeHne OmbITa MO TJIAHWPOBAHUIO, OPTaHU3AIMK M TMPOBEIACHUIO YUCHUYECKUX
IKCTICPUMEHTOB: YMEHHE HaOJI0aTh 3a XOJOM IIpoIlecca, CaMOCTOSTEILHO MPOTHO3UPOBATh
€ro pe3ynsTar, (GopMyJIUpPOBaTH 00OOIIEHUS U BBIBOJIBI IO pPe3yJIbTaTaM MPOBEIEHHOTO OIBITA,
UCCJIE0OBaHUs, COCTABIIATh OTYET O MPOIeTIaHHON paboTe;

Pa6oToii ¢ uapopmarmeit

5) ymeHueM BHIOMpATh, AHATM3UPOBATH M HHTEPIPETHPOBATH HMH(OPMAIMIO Pa3IUYHBIX
BUJIOB U (pOPM MPEJCTABICHUS, MOJyYaeMYyI0 U3 Pa3HbIX MCTOYHUKOB (HAYUHO-TIOMyJIsipHAs
JuTepaTypa XUMHUYECKOTO COJep)KaHUs, CIpaBOYHBIE MMOcoOus, pecypchl HMuTepHeTa);
KPUTUYECKH OIICHUBATH MPOTUBOPCUHMBYIO U HEJJOCTOBEPHYIO HH(DOPMAIIHIO;

6) YMEHHEM MPUMEHSTH Pa3IMYHbIE METOBI U 3aMPOCHI IPU MOUCKE U 0TOOpE UHpOpMAITTU
U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX ISl BBHITIOJTHEHUSI YUEOHBIX M MO3HABATEIBHBIX



3aa4  ONpEAENEHHOr0 THMA; MNPUOOPETEHHE OmbiTa B  00JIACTH  MCHOJb30BAHUS
UH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUH, OBJAJEHUE KYJIbTYpOll  aKTUBHOIO
UCIIOJIb30BAHUS PA3IMUYHBIX MOUCKOBBIX CHCTEM; CaMOCTOSTEIbHO BBIOMpATh ONTHMAIIbHYIO
dbopMy mpezacTaBieHuss WHGOPMAIMK U WLUTIOCTPUPOBATH PEIIAEMbIC 3a/1a4d HECIOKHBIMU
cXeMaMu, JuarpamMmamu, ApyrumMu opmaMu rpadvki ¥ ©X KOMOMHAITUSMU,

7) yMEHHEM HCIOJb30BaTh M AHAIU3UPOBATh B MpOIECCe YUeOHOW U UCCIEN0BATEIbCKOM
NESTENBbHOCTH HMH(POPMALMIO O BIHMSHUHM TPOMBIIUICHHOCTH, CEJIbCKOTO XO3SICTBA H
TPAHCHOPTA HA COCTOSTHUE OKPYIKAIOIIECH NPUPOTHON CPEJIbL;

YHuBepcanbHbIMU KOMMYHUKAaTUBHBIMU JICHUCTBUSIMU

8) ymeHweM 3ajaBaTh BOMNPOCH (B XOJ€ AMANOra W/MIW JUCKYCCHUH) IO CYIIECTBY
oOcyxmaeMoil Tembl, (OPMYIHPOBATH CBOM TPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
MPEJI0KEHHOM 3a7]a4u;

9) npuoOpereHue OMbITa MPE3CHTAIMU PE3YJIbTATOB  BBHIMOJHEHUS XHMHYECKOTO
JKCIepUMeHTa (J1abopaToOpHOTO OMbITa, JTA0OPATOPHON PabOTHI MO HCCIEJOBAHUIO CBOWMCTB
BEILIECTB, YYEOHOTO TIPOEKTA);

10) 3amHTEpeCOBaHHOCTP B COBMECTHOW CO CBEPCTHHKAMHU IIO3HABATEIBHOM |
UCCJIEIOBATEIbCKON JESATENBHOCTH MPU PEIICHUU BO3HUKAIOIIMUX MPOOJIEM Ha OCHOBE ydéra
OOIIMX WHTEPECOB M COIIACOBAHUS MO3MIMHA (00CYXIeHHUs, OOMEH MHEHHMSIMH, «MO3TOBBIC
HITYPMbI», KOOpPJIWHALMS COBMECTHBIX JIEHCTBUM, OINpeAesieHne KPUTEpUEB IO OIEHKE
Ka4yeCTBa BBIMIOJHEHHOU paboThI U Ap.);

YHUBepCaIbHBIMU PETYJISITABHBIMU JEHCTBUSIMU

11) ymeHueM CcaMOCTOATENBHO ONPENENATh UENH JAESATENbHOCTH, IUIAHUPOBATD,
OCYUIECTBIISITh, KOHTPOJIUPOBATH U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIBLHOCTD,
BbIOMpaTh Hambomee 3PGeKTUBHBIE CIIOCOOBI pelieHUs Yu4eOHBIX U MO3HABATEIbHBIX 3ajad,
CaMOCTOSITEIBHO COCTAaBJIATh WIM KOPPEKTUPOBATH IPEIIOKEHHBIM aJrOpUTM JEUCTBUN IPH
BBITIOJTHEHUHU 3aJ]aHUi ¢ y4€TOM TOJyYeHHs HOBBIX 3HaHMI 00 H3yyaeMbIX OOBEKTaX —
BEILECTBAX M PEAKIUAX; OLIEHUBATh COOTBETCTBUE IOJYYEHHOTO pe3ysbTaTa 3asBICHHOU
LeH;

12) ymeHueM HCHOJIb30BaTh W AHAJIM3UPOBATh KOHTEKCThI, MpEIaraéMble B YCJIOBHUU
3a1aHUM.

I[NPEJMETHBIE PE3VYJIBTATDI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOCHHUIO O0053aTEIBbHOTO COAEpKaHUS,
YCTAHOBJICHHOTO JaHHOM TMpPHUMEpHOW paboueld MporpaMMoOM, BBIACISIOT: OCBOEHHBIE
oOy4JaoIIMMHCS HAy4YHbIE 3HAHUS, YMEHUS M CHOCOOBI ACHCTBH, crenuduyeckue s
npeaMeTHoON o0nacTu «XUMUs», BUABL ACATEIBHOCTH MO MOJYYEHHUIO HOBOI'O 3HAHUS, €ro
WHTEpIIPETAllMK, TMPEeoOpa30BaHUIO W TMPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX W HOBBIX
CUTYyalusiX.

[IpenmeTHbIEe pe3ynbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTh y OOYYAIOUIMXCS CIIEIYIOUTUX
YMEHUM:

8 KUIACC

1) packpvieamsb cmwbici OCHOBHBIX XMMHUYECKHX IOHSATUH: aToM, MOJIEKYJa, XUMUYECKHM
3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, CMECh (OAHOPOJHAs W HEOJHOPOIHAs),
BaJIEHTHOCTb, OTHOCUTENIbHASI aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBasi JI0JII XUMUYECKOTO dJIEMEHTa B COCAMHEHUH, MOJISPHBIA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJb, JJIEKTPOOTPHULATEIBHOCTb, CTENEHb OKHUCIICHMUS,
XUMHUYECKas peakuus, KJacCu(pUKalMs peaklii: peakui COEIUHEHUS, PEAKIIMH Pa3JI0KEeHHUS,



peakuuy 3aMelieHHs, pPeakuuu OOMeHa, 3K30- WU DHJIOTEPMUYECKHE PpEaAKIHMH; TEIUIOBON
a3 dexT peakuuu; APO aToMa, JICKTPOHHBINA CIOW aToMa, aTOMHas OpOUTaNlb, paalyC aToma,
XUMUYECKas CBS3b, MOJSIPHAS U HEMOJSpHAsl KOBAJEHTHAs CBSI3b, MOHHAS CBS3b, UOH, KATHOH,
aHUOH, PaCTBOP, MAacCOBAsl 10151 BELECTBA (MPOLEHTHASI KOHIICHTPALIHS) B PACTBOPE;

2) unnrocmpuposams B3aUMOCBSA3b OCHOBHBIX XMMHYECKMX TOHATHH (cM. 1. 1) m
NPUMEHATH 3TU MOHATHS IIPU ONUCAHUY BEUIECTB U UX NPEBPAICHUI;

3) ucnonvzoéams XUMUYECKYI0 CHUMBOJUKY ISl COCTaBieHUS (OpMyNl BEIIECTB U
YPaBHEHH XUMHUYECKUX PEAKLUM;

4) omnpedensms BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCJAMHEHUSX; CTEINEHb
OKHUCJICHHMSI D3JIEMEHTOB B OHHAPHBIX COCJIMHEHUSX; TMPUHAUISKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIACCy COCIUHEHUH 1Mo (opMyriaMm; BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAS U
MOHHAsI) B HEOPTaHUYECKUX COCIMHEHUSIX;

5) packpwisams cmuica llepuoanueckoro 3akona J[. WM. MenneneeBa: JeMOHCTPUPOBATH
MOHMMAHHE TEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX AJIEMEHTOB OT X MOJOXKEHUS
B [lepuonnueckoil cucreme; 3aKOHOB COXpPaHEHHUS MAacChl BEILECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO-MOJICKYJISIPHOTO  YYEHHMsI, 3aKoHa ABOraJpo; OIKChIBaTh U XapaKTepU30BaTh
Tabinunyro Gopmy I[lepuonnyueckoit cuCTeMbl XUMUYECKUX DJIEMEHTOB: pa3linyaTh MOHSATHUS
«rnaBHasg noarpynna (A-rpynmna)» u «nobouynas noarpynna (b-rpynma)», mansie u OomnbIime
NEPUOIb; COOTHOCUTH 0003HaUEHHUs, KOTOpble nMetoTcs B Tabnuie «[lepuonnyeckas cucrema
xuMmuueckux anemeHToB J[. U. MenaeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUS
aTOMOB XUMHUYECKUX DJEMEHTOB (COCTaB W 3apsij sapa, oOIIee YHUCIO SJIEKTPOHOB U
pacnpeielIeHle UX 10 AIEKTPOHHBIM CIIOSIM);

6) xknaccuguyuposams XUMUYECKUE SJIEMEHTHl; HEOPTaHUYECKUE BEUIECTBA; XMUMHUYECKHE
peakiuu (TI0 YUCITy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY Y dexTy);

7) xapaxkmepuzoseams (onucvléams) o0OIIME XUMUUYECKHUE CBOMCTBA BEUIECTB Pa3JIMUHBIX
KJIACCOB, MOATBEPKIasi ONMKUCAaHUE MPUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIUil;

8) npocnozuposams CBOWCTBA BEILECTB B 3aBUCHUMOCTHM OT MX KayeCTBEHHOI'O COCTaBa;
BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAICHUIN B PA3IUYHBIX YCIOBUSX;

9) gviuucAAMb OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB; MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO JJIEeMEHTa 1Mo (opmysie COEAMHEHMS; MAcCCOBYIO JOJIO BEIECTBA B
pacTBOpe; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKON PEaKInH;

10) npumensms OCHOBHBIE OMEpPAIMH MBICIUTEIHHON ACATEILHOCTH — aHallu3 U CHHTE3,
CpaBHeHHE, 0000IlIeHHe, CHCTeMAaTH3aIulo, KJIaCCU(UKALUIO, BBISBICHUE MPUUYUHHO-
CJIEACTBEHHBIX CBSI3€M — Uil M3YYEHUS CBOMCTB BEUIECTB M XUMHUYECKHUX PEaKUUU;
€CTEeCTBCHHO-HAYYHBIE METOJbI TO3HAHUS — HAOMIOJCHUE, W3MEPEHHUE, MOJCIUPOBAHUE,
AKCTIIEPUMEHT (peajbHbIN U MBICIICHHBIN);

11) cnedosams ipaBuIaM  TONB30BAHUS ~ XMMHUYECKOM TOCyJol U JTabOpaTOPHBIM
o0opyZOBaHMEM, a TaKXKe MpaBWIaM OOpalleHUsl C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLUMSIMH 110 BBIMOJHEHUIO J1a00pPATOPHBIX XUMUYECKUX OIBITOB IO TOJYUYEHHUIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOJIa), IPUTOTOBICHUIO PACTBOPOB C
ONpENEIEHHON MaCcCOBOM JOJIEWM pPAacTBOPEHHOTO BELIECTBA; IUIAHUPOBATH M IPOBOJUTH
XUMUYECKHE IKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MOMOIIBIO
UHIUKATOPOB (JTakMyc, ¢heHondTaient, METUIOPaHXK U Jp.).

9 KJIACC

1) packpvieamv cmbici OCHOBHBIX XHUMHUYECKUX TMOHSATUM: XUMHYECKUNA DSJIEMEHT, aToOM,
MOJICKYyJIa, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, BaJICHTHOCTH,



ANEKTPOOTPUIIATEIFHOCTh, CTENEHb OKHCICHUS, XUMUYCCKas pEaKIHs, XUMHYECKas CBS3b,
TeroBoi  3h@deKT peakuwu, MOJIb, MOJSAPHBIM 00BEM, pacTBOp;  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJICKTPOIUTHYECKAs TUCCOIMAIINS, PEAKIIMY MOHHOTO 0OMEHa, KaTaau3arop,
XUMHUYECKOE paBHOBecHe, oOOpaTUMbIe W  HEOOpaTHUMbIE PEaKIUH, OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIMH, OKUCIUTEIh, BOCCTAHOBUTEINb, OKUCICHUE U BOCCTAHOBJICHHUE,
aOTponus, aM(POTEePHOCTb, XMMHUYECKasl CBSI3b (KOBaJIeHTHAs, MOHHAs, MeTaJIM4eckas),
KpUCTAJNIMYECKass PEnIéTKa, KOPPO3Us METAJUIOB, CIUIABBI; CKOPOCTh XUMHUYECKOW pPEaKIIuH,
npeaensHo nonyctumas konreHtpamus (I1J1K) Bemectsa;

2) unnrocmpuposams B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH (cM. 1. 1) wm
NPUMEHSTH 3TU MOHATHS MPU OTIMCAHUH BEIIECTB U UX MPEBPAICHUI;

3) ucnonvzoéams XUMUYECKYI0 CHUMBOJUKY ISl COCTaBieHUS (OpMyNl BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIHI;

4) onpedensms BAICHTHOCTh U CTETICHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B COCTMHEHUSX
Pa3JIMYHOTO COCTaBa; MPUHAJIECKHOCTh BEIIECTB K OMPENEIEHHOMY KJIACCy COEIMHEHHM MO
dbopmynaM; BHA XUMHUYECKOM CBsi3M  (KOBAJICHTHAs, WOHHAs, METAJJIMYECKas) B
HEOpPraHMYECKUX COCIUHEHUSX; 3apsA]l MOHA MO0 XUMHUYECKOW (opmyse; xapakTep cCpelsl B
BOJHBIX PACTBOPAaX HEOPraHWYECKUX COCAMHEHHM, THUN KPHUCTAUIMYECKOW PEmETKH
KOHKPETHOT'O BELIECTBA;

5) pacxpvisams cmwvica llepuogudeckoro 3akona J[. . MennaeneeBa U J€MOHCTPHPOBATH
€ro MOHMMAaHKE: OMUCHIBATh M XapakTepu3oBaTh TabmuuHyto Gopmy [lepruoanyueckoit cuctemsl
XUMHUYECKUX JIEMEHTOB: Pa3jNyaTh MOHATUS «TJIaBHAs moarpyrmna (A-rpymnmna)» U «rmododHas
noarpynmna (b-rpynna)», Mansle U 0oJbLIME NEPUOABI; COOTHOCUTh 0003HAYEHUS, KOTOPHIE
UMEIOTCA B TNEPUOAMYECKOW TabiuIe, ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l Aapa, o0Iee YuCo SIEKTPOHOB U paCTIpeIeICHUE UX
MO0 AJICKTPOHHBIM CJIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B WM3MEHEHUU CBOWCTB
AJIEMEHTOB M MX COEJUHEHUI B Mpejenax MajblX MEepPUOJOB U TJIaBHBIX MOATPYII C YYETOM
CTPOEHUS UX aTOMOB;

6) xknaccuguyupoeams XUMUYIECKHE SJIEMEHTHI; HEOPraHWYECKUE BEIECTBA; XUMUYECKHE
peakiuu (1o YUCIy ¥ COCTaBYy YYACTBYIOIIMX B PEAKIIUU BEILIECTB, IO TEIJIOBOMY 3P EKTy, 1Mo
U3MEHEHHUIO CTETICHEN OKUCICHUS] XUMUYECKUX DJIEMEHTOB);

7) xapaxkmepuzoéams (ONUCHIBATh) 0OMKMEe W CHeIU(PUISCKHE XHMHUYECKHE CBOHCTBA
MPOCTHIX W CIIOKHBIX BEIIECTB, TOJATBEP)KIas OIHCAHWE IMPUMEPAMH MOJICKYJISIPHBIX H
MOHHBIX YPaBHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM;

8) cocmasnsams ypaBHEHUS IEKTPOIUTHUESCKON AUCCOLMAIMN KUCIOT, IIEIOYe U COJeH;
MOJIHBIE W COKpAIIEHHBIC YpPaBHEHUS pEakUuid HMOHHOTO OOMEHA; YpaBHEHHsS pPEaKIIHil,
MOATBEPKIAIOIINX CYIIECTBOBAHNE TCHETHUECKOW CBS3M MEXKIY BEIIECTBAMH Pa3TUIHBIX
KJIACCOB;

9) packpvieams cyuHOCMb OKUCIUTEIIHO-BOCCTAHOBUTEIBHBIX PEAKIUA TOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOr0 OajaHca 3TUX peaKIMii;

10) npocrozuposams CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUS; BO3MOKHOCTH
POTEKAHUSI XUMUYECKUX TPEBPAIICHUI B PA3TUYHBIX YCIOBHSIX;

11) gbruucasams OTHOCUTENBHYIO MOJEKYJIAPHYI0 M MOJISIPHYIO MAaccChl BELIECTB; MAacCOBYIO
JOJIF0 XMMHUYECKOTO 3JIEMEHTa MO (OpMyJie COEIMHEHHUS; MAacCOBYIO JIOJII0 BEUIECTBA B
pacTBOpE; MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKOW peaKklnu;

12) cnedosams nipaBuiIaM  TOJNB30BAaHHUS ~ XMMHUYECKOM TOCyJol M JTabOpaTOPHBIM
o0opyZOBaHMEM, a TaKXKe IMpaBWIaM OOpalleHUsl C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLUMSIMH 110 BBIMOJHEHUIO J1a00pPAaTOPHBIX XUMUYECKUX OIBITOB IO TOJYUYEHHUIO U
coOupaHuIo Ta3000pa3HBIX BEMIECTB (aAMMHAaKa M YTIIEKHCIIOTO T'a3a);



13) nposodums peakuuy, MOATBEPKIAIONINE KAYCCTBEHHBIM COCTAB PA3IUYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM MYyTEM XJIOPUA-, OpOMHA-, HOAUA-, KapOoHaT-, PocdaT-, cHUIUKaT-,
cynb(dar-, TUAPOKCHI-UOHBI, KATHOHHl AMMOHHMS M HOHBI H3YYEHHBIX METAIIJIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHMUECKHUX BEIIECTB;

14) npumensims OCHOBHBIC OMEPAIMH MBICIUTEIHHON ACATEILHOCTH — aHallu3 U CHHTE3,
cpaBHeHHE, 0000IIeHNEe, CUCTEMATH3allMIO, BBISIBICHUE MPUYUHHO-CICACTBEHHBIX CBSI3EH —
JUTSE. W3yYEHUs CBOWCTB BEIIECTB M XWMUYECKUX PEAKINI; €CTECTBEHHO-HAYYHBIE METOJIbI
MMO3HAHUS — HAONIOACHWE, HW3MEpPEHUE, MOJCITUPOBAHNUE, SKCICPUMEHT (pealbHBIA W
MBICIICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
Ne | HaumenoBanue KonnuecTBo yacos DnekTpoHHbIe (ITUGPOBBIE) 00pa30BaTEIbHBIE PECYPCHI
/1 | pa3zenoB U TeM
MIPOrPaMMBbI
BCEro | KOHTPOJIb | MPaKTH4
HBIC ecKue
paboThI paboThI
Paznen 1. IlepBoHavyaIbHBIE XUMUYECKUE TOHSITUSA
1.1 | Xumus — BaxkHas 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -aeKTpoOHHBIN y4eOHUK
00J1aCTh €CTECTBO3HAHUS "Xumus.8 kiacc"
Y TIPaKTHYECKOMN https://content.edsoo.ru/lab/ - IHTepakTHBHBIEC BUPTyaJIbHBIC TA0OPATOPHBIC
NeSITETHOCTH YeI0BeKa U TIPaKTUYECKHE paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=5
-Xumus (3aHUMATEIIBHBIE OITBITHI, JJICKTPOHHBIC TTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06mako 3HaHUA.
[Ikoma". Xumus, 8 kiacc
1.2 | BemectBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -aneKTpOHHBIN y4eOHUK
Y XMMUYECKHUE PEAKIUU "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - UnTepakTHBHBIE BUPTYalIbHbIE TAOOPATOPHBIE
U TIPaKTUYECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumus (3aHUMATEIIBHBIE OITBITHI, JJICKTPOHHBIC TUTAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06smako 3HaHUA.
[Ikoma". Xumus, 8 kiaacc
https://www.yaklass.ru- SIKinacc — oOpa3oBatenbHbII HHTEPHET-PECypc
Wroro no pazneny 20




Paznien 2. Baxxneniume npeacTaBUTENINM HEOPTAHUYECKUX BEILIECTB

2.1

Bosayx. Kucnopon.
ITonsitue 06 okcuIax

5

0

1

https://media.prosv.ru/content/item/reader/7896/ -3neKTpOHHBII y4eOHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - UnTepakTHBHBIE BUPTYaJIbHBIE TAOOPATOPHBIE
U MPAaKTUYECKHE pabOThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIE OIBITHI, AJICKTPOHHBIC IJIAKATHl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO6mako 3HaHHA.
[Ikoma". Xumus, 8 kiaacc

https://www.yaklass.ru- SIKnacc — o0pa3oBaTeabHbII HHTEPHET-PECYPC

2.2

Bonopon.
ITonsiTue 0 kucnorax
U COJISIX

https://media.prosv.ru/content/item/reader/7896/ -35eKTpoOHHBINA y4eOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - UnTepakTHBHBIC BUPTYaTIbHBIE TAOOPATOPHBIC
U IPAKTHYECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMust (3aHUMATEIbHBIC OIBITHI, AJICKTPOHHBIC IJIAKATHl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0bnako 3HaHUH.
Ixona". Xumust, 8 Kaacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC

2.3

KomnnuecTBeHHBIE
OTHOIIEHUS B XUMUU

https://media.prosv.ru/content/item/reader/7896/ -3eKTpOHHBINA yUeOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - UaTepakTHBHBIC BUPTYaTIbHBIE TAOOPATOPHBIC
U IPAKTHYECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumus (3aHUMATENbHBIE OIBITHI, JIEKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0bnako 3HaHUH.
Ixona". Xumust, 8 Kaacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTeabHbIII HHTEPHET-PECYPC




2.4

Bopa. PactBopbl.
[TorsaTre 00 OCHOBaHUAX

https://media.prosv.ru/content/item/reader/7896/ -311eKTpOHHBINA yUeOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - UnTepakTHBHBIE BUPTYaJIbHBIE TAOOPATOPHBIE
U TIPAaKTUYECKHE pabOThHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIE OIBITHI, AJICKTPOHHBIC IJIAKATHl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0bnako 3HaHUH.
Ixona". Xumust, 8 Kaacc

https://www.yaklass.ru- SIKnacc — o0pa3oBaTeabHbIIl HHTEPHET-PECYPC

2.5

OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COEIMHEHUN

12

https://media.prosv.ru/content/item/reader/7896/ -3eKTpOHHBINA yUeOHUK
"Xumus.8 knacc"

https://content.edsoo.ru/lab/ - UnTepakTHBHBIC BUPTYaTIbHBIE TA0OPATOPHBIC
U IPAKTHYECKUE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMust (3aHUMATEIbHBIC OIBITHI, AJICKTPOHHBIC IJIAKATHl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0bnako 3HaHUH.
IIxona". Xumus, 8 kiacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTeabHbII HHTEPHET-PECYPC

Hroro no pazneny
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Paznen 3. Ilepuoauueckuii 3akoH u [lepuoauueckas cucteMa xumudeckux asementoB J[. V1. Meneneena.

CTpOCHI/IC aToMOB. XuMHYecKas CBI3b. OKHUCINTEILHO-BOCCTAHOBUTEIBLHBIC p€akunun




3.1 | [lepuoanveckuii 3akoH U | 7 https://media.prosv.ru/content/item/reader/7896/ -3neKTpOHHBIN YUCOHUK
ITepronnueckas cucrema "Xumns.8 knacc"”
XUMHYECKHUX JIEMEHTOB https://content.edsoo.ru/lab/ - UHTepakTHBHBIEC BUPTyaIbHBIC TAOOPATOPHBIC
. . Menneneesa. Y TIPAKTUYECKUE pabOThI
Ctpoenue aToma https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIE OIBITHI, AJICKTPOHHBIC IJIAKATHl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0bnako 3HaHUH.
Ixona". Xumus, 8 kinacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTeabHbIII HHTEPHET-PECYPC
3.2 | Xumuyeckas CBA3b. 8 https://media.prosv.ru/content/item/reader/7896/ -3eKTpOHHBINA yUeOHUK
OKHCIHUTENBHO- "Xumus.8 knacc"
BOCCTaHOBUTEJIbHBIE https://content.edsoo.ru/lab/ - UHTepakTUBHBIEC BUPTyaJIbHBIC TAOOPATOPHBIC
peakuuu U TIPaKTUYECKUE pabOThHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XumMus (3aHUMATEIbHBIE OIBITHI, AJICKTPOHHBIC IJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O0bnako 3HaHUI.
Ixona". Xumust, 8 Kaacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaTeabHbIII HHTEPHET-PECYPC
Hroro no pazneny: 15
OBILIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




9 KJIACC

No | HammeHnoBanue KonnuecTBo yacor DOnekTpoHHbIe (ITUGPOBBIE) 00pa30BaTEIbHBIC PECYPCHI
/T | pa3/ieJioB U TeM
MIPOrPaMMBbI
BCEro | KOHTPOJIb | MpaKTHue
HBIC CKue
paboThI paboThI
Paznen 1. BemiecTBo 1 XuMHUYECKHE PEAKITUU
1.1 |IloBTOpEHHE U 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3neKTpOHHBIN YUCOHUK
yIIIyOJIeHUE 3HaHUM "Xumus 9 knacc"
OCHOBHBIX Pa3JIeJIOB https://content.edsoo.ru/lab/ - UnTepakTrBHBIE BUPTYaJbHBIC
Kypca 8 Kiacca 71a00paTOPHBIC U MPAKTUYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-Xumus (3aHUMATENbHBIE OTBITHI, JIEKTPOHHBIC TIIIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHUH.
[IIkona". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — o0pa3oBaTeabHbII HHTEPHET-PECYPC
1.2 | OcHOBHBIC 5 0 0 https://media.prosv.ru/content/item/reader/7897/-3neKTpOHHBIN YICOHUK
3aKOHOMEPHOCTH "Xumus 9 knacc"

XUMUYECKHUX PEaKIUI

https://content.edsoo.ru/lab/ - UnTepakTHBHBIC BUPTYaTbHBIC
1a00paTOpPHBIC U MPAKTUUYCCKHE PaOOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIC OIBITHI, SJICKTPOHHBIC IJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUIA.
[Mxoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTeabHbIN HHTEPHET-PECYPC




1.3 | DnexkTponuTHvecKas 9 1 https://media.prosv.ru/content/item/reader/7897/-3neKTpOHHBIN YIECOHUK

JTUCCOLUALINS. "Xumus 9 knacc"

XUMHUUYECKUE PEAKIINH B https://content.edsoo.ru/lab/ - IHTepakTHBHBIC BUPTYaJIbHBIC

pacTBopax nabopaTopHbIE U MPAKTUUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=5
-Xumus (3aHUMATENbHbIE OTBITHI, JIEKTPOHHBIE TIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUH.
[IIkona". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — o0pa3oBaTeabHbII HHTEPHET-PECYPC

Wroro no pazneny 19
Pa3znen 2. HemeTamnsl u X COeMHEHUS
2.1 | O6mias xapakTepucTuka |4 0 https://media.prosv.ru/content/item/reader/7897/-3neKTpOHHBIN YICOHUK

XUMHUYECKHUX DJIEMEHTOB "Xumus 9 knacc"

VIIA-rpymmsl. ["anorenst https://content.edsoo.ru/lab/ - UuTepakTHBHBIE BUPTYaJIbHBIC
7a00paTOPHBIE U MPAKTUYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=5
-Xumus (3aHUMATENIBHBIE OTIBITHI, JJIEKTPOHHBIC TIITAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUA.
[Mxoma". Xumus, 8 knacc
https://www.yaklass.ru- SIKimacc — o0pa3oBaTeaIbHbII HHTEPHET-PECYPC

2.2 | OOuras xapakrepucTuka |6 0 https://media.prosv.ru/content/item/reader/7897/-3neKTpOHHBIN yueOHUK

XUMHUYECKUX HJIEMEHTOB
VIA-rpynnsl. Cepa u eé
COEJIMHEHUS

"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - IHTepakTHUBHBIE BUPTYaJIbHbIE
nabopaTopHBIC U MPAKTUYECKHE PaOOThHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=5
-XuMust (3aHUMATEIbHBIC OIBITHI, SJICKTPOHHBIC IJIAKAThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06mako 3HaHHIA.
[Ixona". Xumus, 8 knacc

https://www.yaklass.ru- SIKmmacc — oOpazoBarenbHbIi HHTEPHET-PECYPC




2.3 | O6mas xapakTepucTuka |5 1 https://media.prosv.ru/content/item/reader/7897/-3neKTpoHHBIN YUCOHUK
XUMUYECKHUX JIEMEHTOB "Xumus 9 knacc"
VA-rpynnsl. A30T, https://content.edsoo.ru/lab/ - UnTepakTrBHBIC BUPTYaJbHBIC
dochop u ux nabopaTopHbIE U MPAKTUUYECKHE PAOOTHI
COCIMHEHUS https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIbHBIC OIIBITHI, SJICKTPOHHBIC IJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUH.
[IIkona". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — o0pa3oBaTeabHbII HHTEPHET-PECYPC
2.4 | Obmas xapakrepuctuka |10 1.5 https://media.prosv.ru/content/item/reader/7897/-3neKTpoHHBIN y4eOHUK
XUMUYECKHUX PJIEMEHTOB "Xumus 9 knacc"
IVA-rpynmsr. https://content.edsoo.ru/lab/ - UHTepakTHBHBIEC BUPTYaJIbHBIC
VYruepon u KpeMHU U nabopaTopHbIe U IPAKTUIECKUE PaOOThI
WX COCIMHCHHUS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIC OIBITHI, SJICKTPOHHBIC MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OO0mako 3HaHHIA.
MIxomna". Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — 00pa3oBaTeIbHbII HHTEPHET-PECYPC
Htoro no pazneny 25
Pa3zgen 3. MeTamibl U UX COEIMHEHUS
3.1 | O6mwme cBoiicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-3neKTpOHHBIN YICOHUK
METAJIOB "Xumus 9 knacc"

https://content.edsoo.ru/lab/ - IHTepakTHUBHBIE BUPTYaJIbHbIE
71a00paTOPHBIE U MPAKTUIECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter subject=5
-XuMus (3aHUMATEIbHBIC OIBITHI, SJICKTPOHHBIC IJIAKATHI U TECThI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O06nako 3HaHUIA.
[xoma". Xumus, 8 knacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaTeabHbIIf HHTEPHET-PECYPC




3.2

Baxueiimime MeTaibl 1
UX COETMHEHUS

17

2.5

https://media.prosv.ru/content/item/reader/7897/-3nekTpOHHBIN yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UnTepakTrBHBIC BUPTYaJbHBIC
nabopaTopHbIE U MPAKTUUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIbHBIC OIBITHI, AJICKTPOHHBIC MJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHUH.
[IIkona". Xumus, 8 knacc

https://www.yaklass.ru- SIKnacc — o0pa3oBaTeabHbIII HHTEPHET-PECYPC

Hroro no pazneny:

21

Paznen 4. Xumus u okpyxaromiasi cpes

4.1

BemectBa u maTepuansl
B )KM3HM Y€JIOBEKA

3

https://media.prosv.ru/content/item/reader/7897/-3nekTpOHHBIN yueOHUK
"Xumus 9 knacc"

https://content.edsoo.ru/lab/ - UnTepakTrBHBIE BUPTYaJbHBIC
nabopaTopHbIE U MPAKTUUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1&filter subject=>5
-XuMus (3aHUMATEIbHBIC OIBITHI, AJICKTPOHHBIC IJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Obnako 3HaHUH.
[IIkona". Xumus, 8 knacc

https://www.yaklass.ru- SIKnacc — o0pa3oBaTeabHbII HHTEPHET-PECYPC

Hroro no pazneny:

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68




ITIOYPOYHOE
IINIAHUPOBAHMUE

XUMUA

(HauMeHOBaHHe yIeOHOH AUCIUIUIMHDI)

8

(knacc)
[InanupoBaHuEe COCTABIEHO HA OCHOBE paboueil IporpaMMbl

o XUMHUH &-9 Kiraccel

B cootBercTtBUU ¢ PI'OC 0CHOBHOTO 00I11Er0 00pPa30BAHUS

( ®I'OC HayaabHOTO, OCHOBHOTO, CPEJHET0 OOIIEr0 00pa3oBaHHs )

YMK: I'abpuensu O.C. Xumus § kinacc. YueOHUK 115 00111e00pa3oBaTeIbHbIX
opranuzaruii/ O. C. I'abpuensa, M.I'. Octpoymos, C.A. Cnagkos — M.: [Ipocsemienue, 2019r.

(yka3atp aBTOpa, U3AATEIBCTBO, TOJ U3AAHUSA)

KonunuectBo yacos Bcero: 68  , B Henemo 2

VYuurtens: lllectakosa Exena BacunneBHa

C.BaHOBCKOE

2022- 2023 y4eOHblii roj



KomnmuectBo yacos

/T Jlata tutan.| Buapl, hopMbl KOHTPOIIS
Bcer | Kon | ITpax
Tema ypoka W3YUYCHUS
0 PO | tnye
b
CKHe
HBIC
pabo
pabo
THI
THI
68 5 6

1. | Ilpeamer xumuu. Posb xumuu B 1 0 0 05.09 | YcrHslii onpoc
KU3HU YETIOBEKA.

2. | XuMHs B CUCTEME HayK. 1 0 0 07.09 | YcTHbIi onpoc
MeTo/1p1 TO3HAHUS B XUMHUU.

3. | IIpaktuueckas padota Ne 1. 1 0 1 12.09 | IlpakTudeckas padbora
«3HAKOMCTBO C IIpaBUJIAMU
0€30MacHOCTH U TPUEMAMHU
paboThl B XUMHUECKOMH
nabopatopuu. [IpaBuia paboTs
B J1a0OpaTOpUU U MPUEMBI
oOparnieHus ¢ 1a00paTOPHBIM
000pyTOBaHUEM).

4. | Tena u BemectBa. dusnueckue 1 0 0 14.09 | CamooueHka ¢
CBOWCTBA BEIIECTB. ATperaTHOE WCTIOJIb30BaHUEM
COCTOSIHUE BEIIECTB. «O1EHOYHOTO JINCTa»

5. | YucTele BemiecTBa U CMECH. 1 0 0 19.09 | YcrHblit onpoc
CriocoObl pa3aeneHus: cMece.

6. | IIpaktuyeckas padota Ne 2. 1 0 1 21.09 | [Ipakrtuyeckas pabot
«Paznenenue cmeceii. Ouncrka
3arpsI3HEHHOW ITOBAPEHHOMN
COJIN.

7. | Atombl u Monekysl. [IpocTeie 1 0 0 26.09 | CamooueHKa ¢
U CIIO)KHBIE BEIeCTBa. ATOMHO- WCTIOIb30BaHUEM
MOJIEKYJISIPHOE YYEHHE. «O1EHOYHOTO JINCTa»

8. | XuMuueckue 37eMeHThI. 3HaK1 1 0 0 28.09 | XuMuueckwuii
(CUMBOJIBI) XUMHUYECKUX JIAKTAHT
AJIEMEHTOB.

9. | 3aKkoH MOCTOSIHCTBA cOCTaBa 1 0 0 03.10 | CamooruieHka ¢

BeLIECTB. XUMHUUYECKAs

HUCITIOJIB30BaHHUEM




dbopMmyita. BaJJeHTHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB.

«OLEeHOYHOTO JINCTAY

10. | CocraBiieHHE XUMHUYECKHUX 05.10 | Camoorenka ¢
(hopMyJI IO BAJICHTHOCTH. HCIIOIb30BaHUEM
Haxoxxnenne BaJIESHTHOCTH «OIEeHOYHOT 0 JIUCTAa»
XUMHUYECKUX 3JIEMEHTOB 10
dbopmye.

11. | OTHOCHTENBHAS AaTOMHAs 10.10 | ITucbMeHHBIN KOHTPOJb
Macca. OTHOCUTENbHAs
MoJIeKyJIsipHas Macca. Pemenue
3a/1a4 Ha BHIYHCIICHHE
OTHOCHUTEIILHON MOJIEKYJISIPHOU
Macchl BELIECTB.

12. | MaccoBast T0JISTI XUMHUYECKOTO 12.10 CaMooIIeHKa ¢
3JI€eMEHTa B COCIMHEHHH. HCIIO0JIb30BaHUEM

«O1EeHOYHOI0 JTUCTa

13. | PemeHune 3aa4 Ha BBIUYMCIIEHNE 17.10 | ITucpMeHHBIN KOHTPOJIb
MAacCCOBOM J0JIM XUMHUYECKOTO
aJIeMeHTa 1o hopmyIie
COCIMHCHHSI.

14. | ®usnueckue U XUMHUECKHE 19.10 | YcrHbIit onpoc
SIBJICHUSL. XUMHYECKas
peakiusi.

15. | [Ipu3Haku u ycinoBus 24.10 | CamooneHKa ¢
MPOTEKAHUS XUMUYECKUX HCIIO0JIb30BaHUEM
peakIuii. «O11€HOYHOTO JTUCTA

16. | 3aKOH COXpaHEHHUS MacCChI 26.10 | YcrHslil onpoc
BemiecTB. M.B. JIomoHOCOB —

Y4EHBI-IHIUKIIONEUCT.
17. | Xumuueckue ypaBHEHHUS. 07.11 | CamooueHka ¢
HCIIOJIH30BaHUEM
«O11€HOYHOTO JTUCTA
18. | Tumbl XUMHUYECKUX peaKuil 09.11 | CamooruieHka ¢

(coenuHeHuUs, pa3noKEHHUS,
3aMeIIeHus, 0OMeHa).

HUCIOJIb30BaHUEM
«OLEeHOYHOT 0 JIUCTAa»




19.

O00011IeHNE U CHCTEMATH3AINHI
3HAHWM 110 TEME
«ITepBoHauanbHbIC
XUMUYECKHE TTOHATHD.

14.11

CaMoOoI1IeHKa C
HCIIOJIb30BAHUEM
«OLEeHOYHOT 0 JIUCTAa»

20.

Kontponbnas padora Nel mo
teme «llepBoHayanbHbIE
XUMHYECKHUE TTOHITUSY.

16.11

KontponbHas padora

21.

Bo3nyx — cMmech razos. Cocran
BO3/IyXa. 3arps3HeHne BO3IyXa,
CII0COOBI €ro

MIPEeIOTBPALLCHUS.

21.11

YcrHbIi onpoc

22.

TennoBo# A3 PexT XuMUIeCKoi
peakuuu, moHsATHE O
TEPMOXUMHYECKOM YpaBHEHUH,
9K30- U SHJOTEPMUYECKHUX
peakuusx. Torumso.

23.11

YcrHbIit onpoc

23.

Kucnopon — xumuueckuit
3JIEMEHT U MPOCTOE BEIIECTBO.
O30H. Haxoxaenue kuciopona
B TIpupoze, Gu3nIecKue u
XUMHUYECKHE CBOUCTBA.

28.11

CaMooIIeHKa ¢
HUCHOJIb30BaHUEM
«OLIEHOYHOI'0 JIHUCTaY

24.

CrniocoObI mosryueHus
KHCJIOpOJia B JabopaTopuu 1
MIPOMBIIIJICHHOCTH.
[IpumeHeHne Kuciopoa.
[Tonsatue 00 oxcumax.

30.11

IIncbMeHHBINM KOHTPOJIb

25.

[IpakTnueckas padora Ne 3.
«[lomyuenne u cobnpanue
KHCIJIOPOIa, U3y4YEHHE €T
CBOMCTBY.

05.12

[IpakTryeckas pabora

26.

Bonopon — xumuueckuit
AJIEMEHT M TIPOCTOE BEIIECTRBO.
Haxoxnenue B mpupoe,
CHOCOOBI OTYUYEHUSI.

07.12

[IpakTuueckas pabora

27.

Ouznyeckue 1 XUMHUIECKHe
CBOMCTBA, IPUMEHEHUE
BOJOPOJA.

12.12

CaMooI1eHKa ¢
HCIIOJIL30BAHUEM
«OLIEHOYHOT'O JTUCTaY

28.

[TpakTrueckas padota Ne 4.

09.01

[IpakTrueckas pabora




«[lomyuenne u cobupanue
BOJIOPOAA, H3YUYEHHE €TO0
CBOMCTBY.

29. | [lonsATHE O KUCTIOTAX U COJIAX. 14.12 | YcTHBIM onpoc

30. | Ypok o0obmmenust u 19.12 | CamoorieHka ¢
CUCTEMaTH3aIM1 3HAHUI HCIIOJI30BaHUEM

«O1EeHoYHOr 0 JIMCTa

31. | KonrponpHas pabora Ne2 no 21.12 | KonTponbHas padbora
teMme: "BaxHneiimne
COEIMHEHMS] HEOPTaHUYECKUX
BEILIECTB: KUCIOPOJ, Bogopoa"

32. | KonnyecTBo BemecTBa. Mob. 11.01 | YcTHbIil onpoc
MomnsipHas macca.

33. | 3akon ABoraapo. MomsipHbIii 16.01 | Camoorenka ¢
00BEM razos. HCIIOJIb30BaHUEM

«OLEeHOYHOT 0 JIUCTAa»

34. | Pemenue 3ama4y Ha 18.01 CaMooI1eHKa ¢
B3aUMOCBA3b KOJIMYECTBA HCIIO0JIb30BaHUEM
BelIecTBa, 00bEMa U MacChl «O1EeHOYHOr 0 JTUCTa
razoB. Pacuérsl o
XUMUYECKUM YPaBHEHUSIM.

35. | Pacué€Thl M0 XUMUYECKUM 23.01 | ITucbMeHHBIN KOHTPOJb
ypaBHeHUsIM. [IpuMenenue
3aKoHa ABOrajapo.

36. | dusnyeckue CBOMCTBA BOJILI. 25.01 YcrHblii onpoc
XUMUYECKHE CBOMCTBA BOBI.

OcHoBanus. KpyroBopot Bozis!
B MIPUPOJIE.

37. | Boga kak pacTBOpUTENb. 30.01 CaMooIIeHKa C
PactBopsl. HacbilieHHbIE 1 HCII0JIb30BaHUEM
HEHACHIIICHHbIE PACTBOPBI. «O1EeHOYHOI 0 JTUCTa
Ponb pacTBOpoB B IpUpoE U B
KU3HHM YeJIOBEKa

38. | MaccoBas 10515 BElleCcTBa B 01.02 | ITucpmMeHHBIN KOHTPOJIb

pactBope. Beruncnenus ¢
HCIOJIb30BAHUEM TTOHSATHS




«MaccoBasd O0Jis1 BEHICCTBA B

pacTBope».

39. | Ilpaktuueckas pabora Ne 5 06.02 | [IpakTnueckas pabora
«ITpuroroBiieHrE PaCTBOPOB C
OnpeaeIEHHON
KOHIIEHTPALUECH».

40. | O6001IeHNE U CHCTEMATH3ALIN 08.02 CamMoolieHKa ¢
3HAHWH 110 TEMaM: HCIIOJIL30BAHUEM
"KonndecTBeHHBIE OTHOIIIEHUS «OnEeHOYHOT 0 JIUCTAa»
no xumuu. Bona. PactBopsr”

41. | KonrposbHas padota Ne3 1o 13.02 | KonTpoasHas pabora
TemaMm: "KoandecTBeHHBIE
OTHOIIIEHHUA 0 XUMUH. Bona.

PactBops!"

42. | Kmaccudukamnms 15.02 | YcTHbIi onpoc
HEOPraHUYECKUX COCAMHECHUN.

43. | Okcuapl: cocTas, 20.02 [TuceMeHHBIN KOHTPOJIb
KJ1accuukanus,

HOMeHKatypa. [lomyuenue u
XAMHAYECKHE CBOHCTBA
OKCHJIOB

44. | OcnoBanus. Knaccudukanus 22.02 CaMooIIeHKa C
OCHOBAHUI1: MIETOYN U HCIIOJIL30BAHUEM
HEPAaCTBOPUMBIE OCHOBAHMUSI. «O1€HOYHOI' O JINCTa
HomeHkitatypa OCHOBaHUH.

45. | OcHoBaHus: pU3NUECKUE U 27.02 | TectupoBaHue
XMMUYECKHE CBOMCTBA,

CTIOCOOBI OTYYCHHUS

46. | Kucnotsl: cocras, 01.03 CaMooIIeHKa C
KiaccupuKanus, HCIIOJIL30BAHUEM
HOMEHKJIATypa, (U3HIecKue «O1LIEHOYHOr 0 JIUCTaY
CBOMCTBA

47. | KucnoTel: XUMHYECKHUE 06.03 CaMooIIeHKa ¢
CBOMCTBA, CIIOCOOBI TIOTyUCHUSI. HCIIOIB30BaHUEM
Psay akTMBHOCTH METAIIOB «O1LIEHOYHOr0 JIUCTaY

48. | Conu (cpemnue): 09.03 | IlucrmMeHHBIH KOHTPOIIb

HOMEHKJIaTypa, CIIocOObI
MOJTy4eHHs, B3aUMO/ICHCTBUEC




COJICH ¢ MeTaIaMH,
KHCJIOTaMH, IICI0YaMH 1
COJISIMHA

49.

FGHGTI/I‘ICCKaH CBiA3b MG)K[[y
KJIacCaMH HEOPTaHHMYECKUX
COCTUHEHUH.

13.03

CaMoOoI1IeHKa C
HCIIOJIL30BAHUEM
«O1LEeHOYHOT 0 JIUCTAa»

50.

[TpakTrueckas padota Ne 6.
Pemenue skcriepuMeHTaNTbHBIX
3anad no reme «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX
COEIUHEHUI

03.04

[IpakTrueckas pabora

51.

Breraucnenus 1o YPaBHCHUAM
XUMHYECKOU peaknuuu

15.03

[InceMeHHBIN KOHTPOIIb

52.

Ypok 00001eHus 1
CHCTEMATHU3AIH 110 TEME:
"Baxneiimue npeacTaBUTENn
HEOPraHUYEeCKHUX BelecTB"

20.03

CaMooI1eHKa ¢
HCIIOJIb30BAHUEM
«OLIEHOYHOT'O JTUCTaY

53.

Konrtponsnas padora Ne4 mo
TeMe "Baxneimme
MpeACTaBUTEIHN
HEOPraHUYeCKHUX BelecTB"

22.03

KontpomnsHas padora

54.

IlepBble MOMBITKU
KJIacCU(PUKALMU XUMHUECKUX
anemeHToB. [IoHaTHEe 0 rpynmnax
CXOIHBIX 3JIEMEHTOB.
DeMEeHTHI, KOTOpbIE 00pa3yIoT
aM(pOTEepHBIC OKCHUJIBI U
THJPOKCHU/IBI.

05.04

YeTHBIN o1poc

55.

[Tepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHUYECKHX djiemeHToB ..
Menneneesa. [lepuopl,
TPYIIIIbI, TOATPYIIIBI.
PU3NYECKUN CMBICI HOMEPOB
MEePUO/Ia UTPYIIIIBI

10.04

VYeTHBIN onpoc

56.

Crpoenue atomoB. Cocras
aTOMHBIX s7ep. M30Tomnsl.
DNEKTPOHBI.

12.04

CaMooIIeHKa C
HCIIOJIb30BAHUEM
«OLIEHOYHOI'0 JIHUCTaY




57. | CtpoeHue 3MeKTPOHHBIX 17.04 | YcTHbI onpoc
000109eK aTOMOB TIEPBBIX 20
XUMHUYECKHUX 3JIEMEHTOB
MEePUOANYECKON CHCTEMBI
. . MenneneeBa

58. | XapakTepucTrKa XUMHYECKOTO 19.04 | CamoolueHka ¢
AJIEMEHTA TI0 €ro MOJO0KEHUIO B WCIIOJIb30BaHUEM
[Tepuonnueckon cucreme /1. U. «OLIEHOYHOT'O JTUCTaY
Menneneesa.

59. | 3aKOHOMEPHOCTH U3MEHEHUS 24.04 CaMooIIeHKa ¢
paanyca aTOMOB XUMHUYECKHX HCIIOJIb30BaHUEM
3JIEMEHTOB, METAITTUYECKUX U «O1EeHOYHOI0 JTUCTaY
HEMETAJUIMYECKUX CBOMCTB 1O
TpyIIaM U epHoJIaM.

60. | 3nauenue [lepuoguueckoro 26.04 | YcTHbIi onpoc
3akoHa ¥ [lepuogudeckon
CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB /I PAa3BUTHS HAYKU
u npaktuku. J[. 1. Menaeneen
— Y4EHBIN ¥ TpaKIaHMH.

61. | XuMuueckas CBs3b. 03.05 | Camoorenka ¢
KoBanenrnas (monsipHast u HCIIOJIb30BaHUEM
HEMoJIsipHasi) CBA3b. «O11€HOYHOT O JIUCTa»
DJIEKTPOOTPHULIATENHHOCTh
XUMHUYECKHUX DJIEMEHTOB.

62. | MonHas xumMu4eckasi CBS3b. 10.05 | ITucbMeHHBIN KOHTPOJb

63. | CrenieHb OKUCIICHHUS. 15.05 | YcTHbIit onpoc

64. | OkucIuTeNnbHO- 17.05 | CamooreHka ¢
BOCCTAHOBUTEJIbHBIC PEAKIIHH. HCIIOIb30BaHUEM

«OLEeHOYHOT 0 JIUCTAa»

65. | [Ipotecchl OKUCTEHUS U 22.05 | CamoorieHKa ¢
BOCCTaHOBJEHHs. OKUCIUTENN HCIIOJIb30BaHUEM
Y BOCCTaHOBUTEIIH. «O11€HOYHOT O JIUCTa»

66. | CocTaBiieHUE ypaBHEHUI 24.05 | ITucbMeHHBIN KOHTPOJIb

OKHCIIHUTCIBHO-




BOCCTAHOBUTCIIBHBIX pCaKHI/Iﬁ u
CXEM DJIEKTPOHHOTO OaaHca.

67. | Ypok 0000mmeHus u 29.05 | CamoorieHka ¢
cucreMaru3anuu 3HAHUH. HCIIOJIBb30BaHUECM
«O1LEeHOYHOT 0 JIUCTAa»
68. | IIlpomexxyTouHas aTTecTarus 3a 30.05 | KonrponbHas paboTa

KypC XUMHH 8 KJacca.




ITOYPOYHOE
INIJIAHUPOBAHUE

XUMUA

(HauMeHOBaHUE y4eOHOM AUCIUIIIIHBI)

9

(xnacc)
[1nannpoBaHue COCTaBIEHO HA OCHOBE pabouell MporpaMMbl

o XuMuu &-9 Kiaccel

B cootBercTBU ¢ PI'OC 0cHOBHOrO 0011er0 00pa3oBaHus

( ®I'OC HavaIBHOTO, OCHOBHOTO, CPEAHETr0 00IIEro 00pa3oBaHus )

YMK: TI'abpuensu O.C. Xumus 8 kiacc. YueOHUK i 00111e00pa3oBaTeIbHbIX
opranmzanuii/ O. C. I'abpuensin, U.I'. Octpoymos, C.A. CnagkoB — M.: [Ipocsemenue, 2019r.

(yka3atp aBTOpA, H3AATEIBCTBO, TO U3AAHNU)

KonuuectBo yacoB Bcero: 68  , B Henmento 2

VYuurens: [llectakosa Exena BacuinnreBua

C.HBaHOBCKOE



2022- 2023 y4eOHbIi TON

KomanyectBo yacoB
Ne
wn BCEr | KOHTp | MpakT
Tema ypoka 0 oyibHBI | mueck |/lara mmaH.| Bumasl, popmbl KOHTpOIIS
e nue U3y4YCHUS
pabot | pabor
Bl BI
68 4 7

1. | Ileppoguyeckuii 3aK0H. 1 0 0 02.09 CaMooIIeHKa ¢
[lepuoanueckas cucrtema HCITOJIb30BaHUEM
XAMUYCCKHX DJICMECHTOB «O1LEHOYHOr 0 JTUCTAY
. 1. Menaeneesa.

CrpoeHue aTOMOB.

2. | 3aKOHOMEPHOCTH B 1 0 0 07.09 CamMooI1ieHKa ¢
H3MEHEHUHU CBOMCTB HCITOJIb30BaHUEM
XHUMHYECKHX 3JICMEHTOB «O11€HOYHOT' O JINCTAa
IIEPBBIX TPEX MEPUOOB,

KaJIMsI, KAJIBIMS U UX
COCTMHEHUN B COOTBETCTBUU
C MOJIOKEHUEM B
MEePUOINYECKON CUCTEME U
CTPOEHUEM AaTOMOB.

3. | Knaccudukanus u 1 0 0 09.09 | CamooneHka ¢
HOMEHKJIaTypa HCII0IL30BaHUEM
HEOPTraHUYECKHUX BEIIECTB. «O1EHOYHOr 0 JINCTAY

4. | XuMHYECKHE CBOMCTBA 1 0 0 14.09 | CamoorieHka ¢
BEIIECTB, OTHOCSIIIUXCS K HCITOJIb30BaHUEM
pa3IMYHBIM KJlaccam «OLEHOYHOr 0 JTUCTAY
HEOPraHUYECKUX
COCIMHEHNH, UX
FeHETUYeCKas CBI3b

5. | CTtpoeHue BeliecTBa: BUIbI 1 0 0 16.09 [IucbMeHHBI KOHTPOJIb
XUMHUYECKOM CBSI3U. THUIBI




KPHUCTAJUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB
BEIIECTBA OT TUIA
KPUCTAJUIMYECKOU PELIETKU

Knaccudukanus
XUMUYECKHUX PEAKLUN 110
Pa3JINYHBIM IPU3HAKAM.
DK30- U SHI0TEPMHUYECKUE
peaKIu, TepPMOXUMUYECKHE
ypaBHEHUS.

21.09

VYeTHBIN onpoc

[TonsTHE O CKOpOCTH
XUMHYECKON PEAKIUU.
[ToHsATHE O TOMOTEHHBIX U
TeTEPOre€HHBIX PEAKLIHSX.
@akTopbl, BAUAIOIINAE HA
CKOPOCTb XUMHUUYECKOU
peaKkiuu.

23.09

CaMooIIeHKa ¢
HCIIOJI30BAHUEM
«O1nEeHOYHOT 0 JIUCTAa»
JlaGopaTOpHBIi OIBIT

OObpaTtumble U HEOOpaTUMBbIE
XUMHYECKHUE PEAKIIHI.
XUMHUYECKOE paBHOBECHE.
@DaxTopHl, BIUSIONINE HA
CMEIIeHNE XUMHYECKOTO
paBHOBeECHS.

28.09

CaMoOoI1IeHKa C
HCIIOJIL30BAHUEM
«OLEeHOYHOT 0 JIUCTAa»

OKHCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE
pPEaKIUH, STEKTPOHHBIN
0aslaHC OKHCIUTENbHO-
BOCCTaHOBUTEIBHOMN
peakiuu.

30.09

CaMoOoI1IeHKa C
HCIIOJIL30BAHUEM
«OLEeHOYHOT 0 JIUCTAa»

10.

CocraBneHnue ypaBHeHUI
OKHCIIUTEIHLHO-
BOCCTaHOBHTEIIFHBIX
peakuuii ¢ UCIoIb30BaHHEM
METO0/1a 3JICKTPOHHOTO
Oananca.

05.09

[TuceMeHHBIN KOHTPOJIb

11.

Teopus 2IEKTPOIUTUYECKON
IUCCOLMALUH. DIEKTPOIUTHI

07.09

YcTHBIN o1poc;
JlaGopaTOpHBIi OTBIT




U HEXJIEKTPOJIUTHI. KaTHoHBI,
aHUOHBIL. MexaHu3M
JUCCOIMAMU BEUIECTB C
pa3IMYHBIMU BUJAMU
XUMUYECKON CBSA3U.

12. | Peaknuu noHHOT0 0OOMEHA, 12.09 | CamooreHKa ¢
YCIIOBUS UX MPOTEKAHUS. HCIIOJIb30BaHUEM
HNonnble ypaBHEHUSA «O1EHOYHOTO JIUCTa»
peakIuii. JlaGopaTOpHBIil OIBIT

13. | XumMuueckue CBOMCTBA 14.09 | CamoorieHka ¢
KHCJIOT B CBETE HCIIOIb30BaHUEM
npeAcTaBiIeHU 00 «O1nEeHOYHOT 0 JIUCTAa»
BJIEKTPOIUTUYECKON JlaGopaTOpHBIi OIBIT
JUCCOLIMAIUH.

14. | Xumuuyeckue CBOMCTBA 19.09 | CamoorieHka ¢
OCHOBaHUH B CBETE HCIIOJIb30BaHUEM
MpeiCTaBICHUM 00 «O11€HOYHOT 0 JIUCTa»
BJIEKTPOJTUTUYECKON JlaGopaTOpHBIil OIBIT
JUCCOLIMAIUH.

15. | Xumnueckue cBoiicTBa 21.09 | [IuceMeHHBINH KOHTPOJIb
COJIEN B CBETE
MpeiCTaBICHUM 00
BJIEKTPOJIUTHYECKON
nuccormanuu. Ilogarue o
TUIPOJIA3E COJICH.

16. | KauecTBeHHBIE peakiuy Ha 26.09 | JIJaGopaTOpHBI OMBIT
KaTHOHBI U aHUOHBI.

17. | Ilpaktruueckas pabora Nel. 28.09 | IIpakTrueckas paboTa
Pewenne
AKCIIEPUMEHTANBHBIX 3a7a4
o TeMe
"DNIeKTpOIUTHYECKAS
nuccoruanus"

18. | Ypok o6obmeHus u 09.11 CaMoOoI1IeHKa C

CHUCTEMAaTU3allMU 3HAHUH 110

HUCIIOJIB30BaHHEM




TeMe: BemlecTBo u
XUMUYECKast pEeaKIusl.

«OLEeHOYHOTO JINCTAY

19.

Konrtpomnsnas pabora o
TeMe: BemecTBo u
XAMAYECKast PEaKIIHs.

11.11

KonrponsHas padora

20.

OO6mras xapakTepucTuKa
raioreHoB. CTpoeHwue u
¢dusnveckue CBOMCTBA
MPOCTHIX BCIICCTB —
TaJIOTEHOB.

16.11

YcrTHbIi onpoc

21.

Xinopooaopon. ComnsiHast
KHCJIOTa, XUMUYECKHE
CBOICTBa, MOJIy4YeHHUE,
npuMeHeHne. KauecTBeHHast
peaKumI Ha XJIOpI/II[-I/IOHBI.

18.11

CamMooI1eHKa ¢
HCIIOJIb30BAHUEM
«OLIEHOYHOT'O JTUCTaY

22.

Du3noI0ruIecKoe IeiicTBIE
XJI0pa U XJOPOBOJOPOJIa HA
OpraHu3M YeJIOBEKa.
Baxwuernmme Xaopuasl U Ux
HaxO0JICHUE B MPUPO/IE.

23.11

TectupoBanue

23.

[IpaxTuyeckast padota Ne2.
[Tony4yenue consiHon
KHUCIIOTBI, U3YYEHHE €€
CBOMCTB.

25.11

[IpakTrudeckas pabora

24.

OOm1ast XxapaKTepUCTHKA
31eMeHTOB VIA-rpynmsl.
Oco0eHHOCTH CTPOEHUS
aTOMOB, XapaKTepHBIE
CTENEHU OKUCIICHUS.

30.11

YceTHBI o1poc

25.

Crtpoenue u cBoiicTBa
MPOCTHIX BEIIECTB —
KHCIIOPOJIa U CEPHI.
Annorpomnssie

Mo H(DHKAITHIH.

02.12

VYceTHBI o1poc




26.

CepoBoopo/1, CTpOCHHUE,
(bU3MYecKre U XUMUYECKHE
cBoiicTBa. OKCHUIBI CEPBI KaK
MPEICTAaBUTENH KHCIOTHBIX
OKCHJIOB.

07.12

CaMoOoI1IeHKa C
HCIIOJIL30BaHUEM
«OLEeHOYHOT 0 JIUCTAa»

27.

CepHas KHUCIIOTa,
(buznyeckre U XUMHUYECKUE
cBoiictBa. Cosu cepHOM
KHMCJIOTBI, KAUECTBEHHAs
peakuus Ha cyab(aT-HoH.
[Ipumenenue cepHoit
KHCIIOTBHI.

09.12

VYeTHBI onpoc

28.

[TpombInIEHHBIH c110C00

MOJy4YEHUSI CEPHOW KUCIIOTHI.

Pemenue 3agaq Ha
HaX0KIEeHUE MacCOBOM JOJIH
BBIXOJa MIPOJIyKTa peakiu

14.12

CaMooIIeHKa C
HUCIIOJI30BaAHHNEM
«OLEHOYHOTO JINCTAY

29.

Haxoxnenue cepsl u €€
COEIMHEHUH B IIPUPOJIE.
XHUMUYECKOE 3arpsi3HEHUE
OKPYXKaIOIIEeH Cpeabl
COEIMHEHUSIMU CEPBI
(KUCTTOTHBIE JOXKIH,
3arpsi3HEHUE BO3yXa U
BOZIOEMOB)

16.12

IIncbMeHHBINM KOHTPOJIb

30.

OO01as xapakTepucTUKa
3JIEMEHTOB V A-TpyIIIbI.
A30T, pacCIpOCTpaHEHHUE B
npupoie, Gu3nIecKue u
XUMHYECKHE CBONCTBA.
KpyroBopot azora B
MIpHUpOJIE.

21.12

CaMoOoI1IeHKa C
HUCIOJIb30BaHUEM
«OLEeHOYHOT 0 JIUCTAa»

31.

AmMHaK, ero pu3nIecKue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHUE U IPUMEHEHHE.
Coan aMMOHHS.

23.12

VYeTHBI o1poc




32.

[MpakTuyeckast padota Ne3.
[Tonyyenue ammuaka,
HU3y4YE€HUE €r0 CBOMCTB.

11.01

[IpakTrdeckas pabora

33.

A3oTHast KHCI0Ta, €&
(u3HUecKre U XUMUICCKUE
cBoricTBa. Hurpartsl.

13.01

CaMooI1IeHKa C
HUCIIOJI30BAaHHNEM
«OLEHOYHOTO JINCTAY

34.

Hcnonbs3oBanne HUTPATOB U
CoJIEl aMMOHHS B KQUECTBE
MUHEPAIbHBIX YI00pEHHIA.
XHUMHUYECKOE 3arpsi3HEHUE
OKpYXKaIoIIe Cpeabl
COEIMHEHUSIMU a30Ta.

18.01

CaMooIIeHKa ¢
HUCHOJIb30BaHUEM
«OLIEHOYHOI'0 JTUCTaY

35.

®ocdop, ammorponHbie
Monudukamu pocdopa,
¢busnveckue 1 XUMHYECKHIE
CBOMCTBA.

20.01

YeTHBIN o1poc

36.

Oxkcun pochopa(V) u
dbocdopHas kucnora,
¢bu3nyeckue 1 XUMHYECKHE
CBOMCTBA, IIOJIyYCHHE.
Hcnonb3oBanue GocdaToB B
KayecTBE MUHEPAIbHBIX
yAOOpEeHHUiA.

25.01

[TuceMeHHBIN KOHTPOJTb

37.

VYrnepon, amioTponHbie
MoauduKaIm,
pacnpocTpaHeHUe B
npupoae, Gu3ndecKue u
XHMHYCCKHE CBOMCTBA.
AncopOmms.

27.01

YeTHBIN oIpoc

38.

Oxcuppl yraepoaa, ux
¢bu3nyeckue 1 XUMHYECKHE
CBOMCTBA, IIOJIy4YCHUE U
npuMeHeHue. [Ipakrnueckas
pabota Ne4. TTonyuenue
YTJIEKUCIIOTO ra3a.
KauecTBeHHas peakuus Ha

0.5

01.02

IIpakTryeckas paborta




KapOOHaT-HOH.

39. | YronpHas KHCI0Ta U €8 03.02 CaMooIIeHKa ¢
colu, uxX (U3NYECKUE U HCTIOJIb30BAHUEM
XUMHYECKHUE CBOMCTBA, «O11€HOYHOTO JIUCTaY
MOJTyYeHUE U IPUMEHEHUE.

KauectBennas peakuus Ha
KapOOHAT-NOHBI.

40. | [lepBoHavasibHbIEC TOHATHUS 08.02 CaMooIIeHKa ¢
00 OpraHMYECKUX BEIIEeCTBAX HCTIOJIb30BAHUEM
KaK O COEeTMHECHUSIX «O11€HOYHOTO JIUCTaY
yriepoaa. x coctas u
XUMHUYECKOE CTPOCHHUE.

41. | I[lonatue o OMoIOrNYECKU 10.02 | YcrHsIit onpoc
Ba)XHBIX BEILIECTBAX: JKUPaX,

OenKax, yriieBoiax — 1 Ux
pOJIH B JKU3HU YETIOBEKA.

42. | KpemHuuii, ero puznyeckue u 15.02 | Camoor1ieHKka ¢
XUMUYECKHUE CBOWCTBA, HCIIOIb30BaHUEM
MOJTy4eHUE U IPUMEHEHHE. «O1EeHOYHOTO JIUCTa»
CoenuHeHus KpeMHUS B
npupoje.Baxkuenmue
CTPOUTEbHBIE MaTePUAIIbI:

KepaMHKa, CTEKJIO, IIEMEHT,
0eTOoH, KeIe300€TOH.

43. | O6mume npeacTaBneHus 0o 17.02 | Camoo1ieHKka ¢
okcuae kpemuusi(IV) u HCIIOTb30BaHUEM
KPEMHHEBOU KUCIIOTE. «O11€HOYHOTO JIUCTaY
CunuKaTel, uX
HCII0JIb30BAaHUE B OBITY,

MEIHIHE,
MIPOMBIIIIICHHOCTH.
44. | Tlpaktuyeckas pabora Ne 5. 22.02 | [IpakTuueckas pabora

Pemenue
SKCIIEPUMEHTAIBHBIX 3334
no teMe «BaxxHenmme
HEeMeTaJUThl M UX
COCIUHCHMS




45. | Ypok o0o0IeHus 1 24.02 | CamoorieHKa ¢
CUCTeMAaTHU3allK 3HAHUN 110 HCIIOJIb30BaHUEM
teMe: Hemeraniel u ux «O1eHOYHOr 0 JTUCTa
COETMHEHUSI.

46. | KonrpoapHas pabota no 01.03 | KonrponbHas paboTa
teme: HemeTamibsl n ux
COEJIMHEHUSI.

47. | OOmias xapakTepucTUKa 03.03 CaMooIIeHKa ¢
XUMHYECKHUX 3JIEMEHTOB — HCIOJIb30BaHUEM
METaJJIOB Ha OCHOBAHUU UX «OI1IeHOYHOT O JIUCTa
TOJIOKCHHUS B
MIEPUOIUYECKON CHCTEME
XUMHYECKHX 3JIEMEHTOB
. . MenneneeBa u
cTpoeHus aromoB. CTpoeHue
METaJIOB.

48. | DNEeKTPOXUMHUYECKUN Psif 09.03 | YcrabIii onpoc
HaIIpsHKEHUN METaJuIOB.

Ouznyeckue 1 XUMHUIECKHe
CBOMCTBA METAJUIOB.

49. | O6uIme crnocoOkl MOTYICHUS 10.03 | Camoormenka ¢
metayuioB. [TorsTHE O HCIIOJIb30BaHUEM
KOPPO3UHU METAIIOB U «O11€HOYHOTO JTUCTA
OCHOBHBIE CITOCOOBI 3aITUTHI
OT KOpPpPO3UH.

50. | CnnaBel (cTajib, 4yryH, 15.03 | IInucpMeHHBbII KOHTPOIb
TIOpaIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY H
TIPOMBIIIIIICHHOCTH.

51. | lleno4yHble METAILIEL. 17.03 CaMooI1ieHKa ¢
Haxoxnaenue B mpupose. WCIOJIb30BaHUEM
Ou3nYecKue 1 XUMHUIECKHE «O11€HOYHOT O JIUCTa»
CBOMCTBa (Ha mpUMeEpe
HATpUs U KaJus).

52. | OKCuapl ¥ THAPOKCUIBI 22.03 [TceMeHHBIN KOHTPOJb

HaTpuA U KaJlus.




[IpumeHeHne meT0YHbIX
METAJJIOB U UX COEAVHEHUN.

53. | llenouHo3eMeIbLHbBIC 0 24.03 | CamooI1ieHKA C
MeTauibl. Haxoxaenue B HCTIOJIb30BAHUEM
npupoje. Guznyeckue u «O1eHOYHOTO JIUCTaY
XHMHUYECKHUE CBOMCTBA
MAarHus U KaJIbI[Hs.

54. | Baxxneiiye coeTMHEHUS 0 05.04 | CamoorieHka ¢
KanbIust (OKCHII, TUAPOKCHUI, HCTIOJIb30BAHUEM
COJIH). «O11€HOYHOTO JIUCTaY

55. | KécTtkoCcTh BOIBI U CLIOCOOBI 0.5 07.04 CaMooI1eHKa ¢
€€ yCTpaHEHHs. HCTOJIb30BAHUEM
[IpaxTuyeckas padota Ne6. «OLIEHOYHOT O JINCTa»
JKEcTKOCTh BOJBI U METOIBI
€€ yCTpaHEHHUs

56. | Beruncnenus no 0 12.04 | Camoor1ieHKa ¢
YPaBHEHUSAM XUMHUYECKUX HCTOJIb30BAHUEM
peaKiuii, eciiv OAMH U3 «O1EHOYHOTO JIUCTaY
peareHTOB J1aH B BUJE
BOJTHOT'O pacTBOpa C
M3BECTHOW MacCOBOM JOJIEH.

57. | Amomunuii. I[lonoxenue B 0 14.04 | IlpakTuyeckas pabora
MEePUOINYECKOI cCucTeMe
XUMHYECKUX AJIEMEHTOB
. . MenneneeBa, ctpoeHue
aroma. Haxoxienue B
npupoje. Puznyeckue u
XUMHUYECKHE CBOMCTBA.

58. | AmdoTepHbIe CBOHCTBA 0 19.04 | Camoor1eHKka ¢
OKCHJA U THJIPOKCUJA HCTOJIb30BAHUEM
AJTIOMUHUSL. «O1EHOYHOTO JIUCTaY

59. | Kenezo. Ilomoxenue B 0 21.04 | TectupoBanue

MEePUOINYECKOIN cCucTeMe
XUMHUYECKHUX DIIEMEHTOB




/1. 1. Menneneesa, CTpoeHHE
atoma. Haxoxxnenue B
npupoze. Puzndeckue u
XUMHYECKHE CBONCTBA.

60.

OKCI/II[I)I, THUAPOKCUABI U
conu xene3a(ll) u
xenesa(Ill).

26.04

[TceMeHHBIN KOHTPOJIb

61.

[IpakTuyeckas padora Ne 7.
Pewmenne
JKCIIEPUMEHTAIIBHBIX 3a1a4
1o Teme «Baxnenmme
METAJUIBI U UX COCUHEHUSD)

28.04

IIpakTuyeckas pabora

62.

IIpakTuyeckas padota Ne 8.
PacnoznaBanue
HEOPraHMYECKUX BEILECTB C
IIOMOLIbI0 KAYECTBEHHBIX
pEaKurii Ha MOHBI.

03.05

IIpakTuyeckas padora

63.

Pemenne 3agay Ha
BBIYUCIICHUS 10 YPaBHEHUSIM
XMUMHUYECKHUX peaKIii, eciu
OJIMH U3 PEarcHTOB JaH B
M30BITKE W COACPIKUT
IIPUMECH; MacCCOBOM JOJIN
BBIXO/Ia MPOJYKTa peakluu

05.05

CaMooI1ieHKa ¢
HCIIOJIb30BAHUEM
«OLIEHOYHOT'O JTUCTaY

64.

Ypok 060011eHus u
CHCTEMAaTH3allMH 3HAHUH 110
TeMe: MeTamisl U Ux
COCAUHCHHS.

10.05

CaMooIIeHKa ¢
HCIIOJIL30BAHUEM
«OLIEHOYHOI'0O JIHUCTaY

65.

Kontponbhas paboTa mo
TeMe: MeTauisl U UX
COEIMHEHMS.

12.05

KontponbHas padora

66.

BemectBa u marepuainsl B
MOBCEIHEBHOM KU3HHU
JeIoBeKa. XUMHS U
310poBbe. besomacHoe
HCIIOJIb30BaHUE BEIESCTB U

17.05

VYceTHBI o1poc




XUMHYECKHUX PEAKIUH B
OBITY.

67.

OCHOBBI 3KO0JIOTHUECKOM
IPAMOTHOCTU. XUMUYECKOE
3arpsAI3HEHUE OKPYKAIOLIEH
cpensl. Posib xumuu B
pELIEHUH YKOJIOTHYECKUX
poOJeM.

19.05

VYceTHBI o1poc

68.

Hrtorosas arrecranus 1mo
XUMUU 332 KypC OCHOBHOM
IIIKOJIBI

24.05

KonrponsHas padora




