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HosicHUuTeEIbHASA 3aNMCKA
Pabouas nporpamma pa3paboTaHa Ha OCHOBE puMepHoi padoueii mporpammsl ['abpuensaa O.C. (Ilpenmernas nunus yue6uukos O. C.
lNabpuensna, U. I'. Octpoymona, C. A. CnagkoBa. 8—9 kiacchl : yue0. mocodue st oomieoopazosar. opranuzanuii / O. C. 'abpuensn, C. A. CnaakoB
— M. : IlpocBemienue, 2021).

OO0y4eHne OCyLIECTBISAETCA M0 YUeOHUKAM:

l. I'a6puensu O.C., Octpoymos W.I'., CnaakoB C.A. Xumus. 8 kimacc. M.: [Ipocsemenue, 2021 r.

2. labpuensun O.C. Xumusa. 9 kmacc. M.: [poda, 2018 r., Bxoasmmx B ¢eaepalbHbIil MepeueHb y4eOHUKOB, PEKOMEHIYEMBIX K
UCTOJIB30BAHUIO TPU peATH3alMd HUMEIOIIUX TOCYIapCTBEHHYIO aKKPEIHMTALUMI0 00pa30BaTENbHBIX MPOTPaMM OCHOBHOTO OOIIEro oOpa3oBaHMUSL.
Pabouast mporpamMma paccuutana Ha 684 (24 B Heento) B 8kitacce 1 684 (2 yaca B Hezen0) B 9 kiracce.

PaGouas mporpamma Kypca XUMHH JUISI OCHOBHOH IIIKOJIBI pa3paboTaHa B cOO0TBeTCTBUM ¢ DelepaibHBIM roCcy1apCcTBEHHBIM
00pa3oBaTeJIbHBIM CTAHJAAPTOM 001Iero o0pa3oBanusi. B Hell Tak)ke yUUTHIBAIOTCS OCHOBHBIE UJIEH U MOJI0keHus [IporpaMmMbl pa3BUTHS U
(hOpMUPOBaHUS YHHBEPCATHHBIX YICOHBIX ACHCTBHIA JUIsI OCHOBHOTO OOIIETO 00pa30BaHUsI.

B cooTBeTcTBUU C 3TUMHU JOKYMEHTaMH 00yYarolrecs JOJKHBI OBIIAJETh MPUEMaMHU, CBSI3aHHBIMU C OIpe/IeJICHHEM MOHATHI: OrpaHUYNBaTh
WX, OIMCHIBATh, XaPAKTEPHU30BATh U CPABHUBATH. Tak Kak XUMHUS — HayKa SKCIIEPUMEHTAIIbHAS, 00YJarOIIHecs JOJKHBI OBJIAJICTh TAKHMH
MO03HABATEIbHBIMU YYEOHBIMH JIEHCTBUSAMU, KaK SKCIIEPUMEHT, HaOII0IeHIe, U3MEpPEHHE, ONICaHKe, MOJIeIMpOBaHKe, TUIOTEe3a, BBIBO. B mpoiiecce
M3y4eHHs Kypca y 00ydJaronmxcsi MPOJ0KAIOT (OPMHUPOBATHCS YMEHHS CTABUTH BOTIPOCHI, OOBSICHATH, KIIACCH(PHUIINPOBATH, CPABHUBATH, OTIPE/ICIATh
MCTOYHUKU WH(POPMAIIUK, TOTYYaTh U aHAIU3UPOBATH €€, TOTOBUTHh HH()POPMALIMOHHBINA IPOAYKT, IPE3EHTOBAThH €r0 M BECTU JUCKYCCHUIO.
CrnemoBaTenbHO, IeATeIBHOCTHBIN MTOIX0/T B U3YYCHUN XHMHH CITIOCOOCTBYIOT JJOCTHKCHHIO JINYHOCTHBIX, IPEAMETHBIX U METAIPEAMETHBIX
00pa3oBaTeNbHBIX PE3YyIHTATOB.

B ocHOBY Kypca 10J105K€HBI CIEAYIOLINE HAeH:

e MaTepHalbHOE ETUHCTBO U B3aMMOCBS3h OOBEKTOB U SBICHUI MPUPOIBI;

e BeIyllas poJib TEOPETUYECKUX 3HAHUN Ui OOBSICHEHUS | MPOTHO3UPOBAHUS XUMHUYECKHX SIBICHUH, OIEHKHM HUX MPAKTHUECKOM

3HAYUMOCTH;

¢ B3aUMOCBSI3b KAYECTBEHHON U KOJIMYECTBEHHON CTOPOH XUMUYECKUX 0OBEKTOB MaTepUaIbHOTO MUPA;

e pa3BUTHE XMMHYECKON HAayKH M MPOU3BOACTBO XHMHUYECKHX BEIIECTB W MaTepUaioB Ui YAOBIETBOPEHHUS HACYIIHBIX MOTpeOHOCTEH

YeloBeKa U 00IIeCTBa, pEeIIeHHUs TI00aNbHBIX MPOOJIEM COBPEMEHHOCTH;

® TEHETUYECKas CBSI3b MEX/IY BEIIECTBAMU.
OTH UeU pean3yroTcsl B Kypce XMMHHM OCHOBHOM IIKOJIbI TyTEM JOCTHKEHMSI CIEAYIOUINX Hesei:
*  @Dopmuposanue y yJaluxcsi XUMAYECKOW KapTUHBI MUPA, KaK OPTaHUYECKOM YacTH €ro IEIOCTHONW €CTECTBEHHO-HAYYHOU KapTHUHBI.
*  Passumue no3HABaTEIbHBIX UHTEPECOB, NHTEIIEKTYabHBIX U TBOPUYECKMX CIIOCOOHOCTEH ydaluxcsl B Poliecce N3yUYEeHUs UMU XUMUYECKOM
HayKH " € BKJIaJla B COBPEMEHHBIN HAyYHO-TEXHUUYECKUN TIporpecc; GopMUPOBaHNE BAKHEUIIIUX TOTUYECKUX OTepaIiuii MBIIIUICHUS (aHATU3,
CUHTE3, 000011IeHEe, KOHKPETHU3allHsl, CpaBHEHHE U Ap.) B Mpollecce MO3HAHUS CUCTEMbl BaKHEHIINX NOHATUN, 3aKOHOB U TEOPUH O COCTaBe,
CTPOCHHH U CBOMCTBaX XMMHUYECKUX BEIIECTB.
*  Bocnumanue yoexx1EHHOCTH B TOM, YTO IPUMEHEHHUE TTOJIYICHHBIX 3HAHUM U YMEHUH TT0 XUMHH SIBISIETCSI OO BEKTUBHOW HEOOXOTUMOCTBIO IS
0e30macHoOi paboTHI C BEIIECTBAMU U MaTepUaiaMH B OBITY M Ha TIPOU3BO/ICTBE.



»  [Ipoexmuposanue u peanusayus BbITYCKHUKaMH OCHOBHOM IIKOJIBI IMYHOM 00pa30BaTEIbHOM TPaeKTOPUH: BEIOODP poduiist 00ydeHus B
CTapILei mKoJe Wiu Npo(ecCHOHANTBHOT0 00pa30BaTENBHOTO YUPEKICHUS.
*  Osnaoenue KnouesviMu KOMnemeHyuamuy: yaeoHO-II03HaBaTeIbHBIMU, MH(POPMAIIMOHHBIMH, LIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMHU.

MeTtoauyeckue 0COOEHHOCTH NPeENOAABAHUSA Kypca XUMHH

1. Copep:xanue U MeTOAbl MU3YYeHHUs NPeLJIAraeMoro Kypca XWMHHU AJIsl OCHOBHOIH HIKOJbI OTBEYAKT CTPYKTYPHO-1eSITeIbHOCTHOMY
noaxoay. OHu pa3paboTaHbl B COOTBETCTBMH C TEOPHEH IMOATAHOrO (POPMUPOBAHHMS YMCTBEHHBIX ACUCTBUH, MPEIIOKEHHOW OTEYECTBEHHBIM
ncuxosorom I1. . TanbnepuHbiM, B KOTOPOI BBIAETSETCS HECKOJIBKO 3TAIOB.

Sman co30anusi OpuUeHMUPOBO4HOU 0CHOB8bL npedcmoswell deasmenvhocmu (OO/]). Ydammecs: molydaoT HHPOPMAIMIO O TENH MPEACTOSIICH
NesTeIbHOCTH U €€ TpeIMeTe, Y3HAIOT, KaK U B KaKOW MOCIEOBATEIbHOCTH OHM JIOJIKHBI BBITIOJIHSATH OpPHUEHTAIMOHHBIC, UCHOJHUTEIbCKUE U
KOHTPOJIbHBIE IEUCTBHUS.

Bce nupaktuueckue eIMHUIBI HAUMHAIOTCS ¢ TOCTAaHOBKU 00pa30BaTEIbHON MPOOIIEeMbI, KOTOpask pelIaeTcs B mpolecce n3ydeHus naparpada Ha
OCHOBE UMEHHO JESITEIbHOCTHOTO MOX0AA.

B 9 knacce mpu u3ydeHun xumMun 3neMeHToB B kadecTBe OO/ BeicTymaeT o0IIMiA MIaH XapaKTePUCTUKH METAJIOB, HEMETAILIIOB U MEPEXOIHBIX
3JIEMEHTOB.

Oman gopmuposanus mamepuanvHou OesamenbHOocmy. YUalluecs BBIMOTHIIOT ACHCTBHS BO BHEIIHEW ¢opMme, CTAIKHBAasICh C CaMUMHU
npeaMeTaMi WM MOJEISMHU: BBLICISIOT TOJOXKHUTEIBHOE W OTPUIIATEIbHOE 3HAaYeHHE KOHKPETHOTO XMMHUYECKOTO BEIIECTBA WIIM PEaKIHH B cdepe
YeNOBEUYECKONH JEeATENIbHOCTH MM B OKPYKAIOIIEM MHUpE; OINPEAeNsioT XapaKTepHble MPU3HAKM COCTaBa WM CBOMCTB Ba)KHEHIIMX KIIACCOB
HEOpPraHUYECKUX COEIMHEHUI; CaMOCTOSATENbHO XapaKTEPU3YIOT KOHKPETHbIE XMMUYECKHE 3JIEMEHTHI; MPOBOAST J1a0OpAaTOPHBIE M IPAKTHUYECKUE
paboThI; TOTOBSAT COOOIIEHUS M MMPE3EHTAINH; OCYIIECTBIISIIOT MPOEKTHYIO ESTEIBHOCTh M0 BEIOPAaHHON TeMaTHKe.

Oman eHewHell peuu. JIeWcTBUS ydammxcs BepOaqu3yrOTCsi B YCTHOM WJIM THCHBMEHHOM pEeYd, OHU IPOTOBAPUBAIOTCS M YCBAaMBAIOTCS B
0000mEnHoM hopme. Tak, ydaniuecss 03By4HUBAIOT, KaKyr0 HHPOPMAITHIO HECET XUMUYECKasi CHMBOJIMKA: XMMUUYECKUE 3HAKH, XUMUYECKHe (POpMyIbl U
YpaBHEHUsI XUMUUECKOHN peakiuu, cuMBosivka [lepuoaundeckoii cuctemsl xumuueckux aiaemenToB Jl. . Menneneesa.

Oman enympenneu peuu. BepOanbHoe ocBoeHHe JeHcTBUA Mpo cels, MporoBapuBaHHUe onepauuil mpo ceds, Oe3 BHemHel peun. JlelicTBue
peayLupyeTcsi, HampuMmep, IOcCie NPOBEAEHHOIO YUYUTENIeM HHCTPYKTa)Xka Iepesl MpPaKTHUYeCKOH MM J1abopaTOpHOM paboTol YYEeHHK OJIKEH
MIPOTOBOPHUTH €T0 MPO cedsl, 0CO3HATh €ro, BHYTPEHHE COTTACUTHCSI C HUM HIIM BBISICHUTH HEMTOHSATHBIE MOMEHTHI; TO e MPOUCXOTUT TpH pedaexcuun
JUYHBIX JOCTMKEHUM M BbIpaOOTKE IJIaHa MOBBIMIEHUS UX YpoBHA. OcoOyro BaXKHOCTh 3TOT 3Tall UIPAeT IMPU BBHIMNOIHEHUH YUYEHUYECKOIO
HCCIIE0BATENCKOTO MPOEKTA.

Humepuopusayus oeticmeus. JlelicTBre CTaHOBUTCS BHYTPEHHUM IPOIIECCOM, aKTOM MBICIIH, AEUCTBUEM B yMe. YUEHUK Iepe]l BHIIIOJTHEHUEM
XUMHYECKOTO SKCIIEPUMEHTA WM pPelIeHHUs] pacy€THON 3adauu 1o (GopMmyliaM ¥ ypaBHEHUSM MBICICHHO TMPEICTaBIsSeT MOCIeI0BATEILHOCTh CBOUX
JEHUCTBUI 110 pean3aIiii BbIpaOOTaHHOTO TUTaHA.

2. TeopeTnyeckne MOJI0KeHUsI Kypca XHMHHM OCHOBHOM IIKOJIbI PACKPBIBAIOTCSI HA OCHOBE INMPOKOI0 HCIO0JIL30BAHUSA B 00y4eHHH
XHMHY€ECKOro 3KCIepuMeHTa (71a00paTOPHBIX OMBITOB U MPAKTHYECKHUX padoT), B TOM YHCIIE U MPOBOJUMOTO B JOMAIITHUX YCIIOBUSX, a TAKKE
JEMOHCTPALIMOHHOTO SKCIIEPUMEHTA, KOTOPBIN MTOKa3bIBAET YUUTEb.



3. PazpuTue HH(POPMANIMOHHO-KOMMYHUKATHBHONH KOMIETEHTHOCTH 00y4aKOIIUXCS: O0palleHre K Pa3InyHbIM UCTOYHUKAM XHMHYECKON
nH(OpMaIIUU, TOATOTOBKY MH()OPMAIIMOHHOTO MPOYKTA U €ro MPe3eHTAINs, YMEHHUE BECTH IUCKYCCHIO, OTCTAaNBaTh CBOIO TOUKY 3pEHUS U
KOPPEKTUPOBATh MO3ULIMIO HA OCHOBE aHAJN3a apT'yMEHTOB YYaCTHUKOB JIUCKYCCHH.
4. MeranpeaMeTHbIN XapaKTep CO/iep:KaHUs Y1eOHOI0 MaTepHaJia: peau3alus CBA3€il ¢ IpeIMeTaMH HE TOJIBKO €CTECTBEHHO-HAYyYHOT'O
LUKJIA, HO U C UICTOPUEH, INTEPATYpPO, MUPOBOM Xy/10KECTBEHHON KYJIbTYPOH.
5. IlpakTUKO-OPHEHTUPOBAHHAS 3HAYMMOCTh 0TOOPa Y4eOHOr0 COAepKAHMA: CBSI3b H3y4aeMOT0 MaTepualia ¢ XHU3HbI0, POPMHUPOBAHUE
HKOJIOTMUYECKOM rpaMOTHOCTHU MPH OOpaIeHUH ¢ XUMUYECKUMU BEIIeCTBAMU, MaTepualaMy U MPOLECCAMH, OTBEUAIOIIUMU TPEOOBAHUSIM MTPaBUII
TEXHHUKHU 0€30MacHOCTH TIpH paboTe B XUMUIECKOM KaOuHeTe (J1abopaTtopun) U TOBCETHEBHOM KU3HU.
6. JlocTHkeHHMs TPeAMETHBIX, MeTaNlpeIMEeTHBIX U JIMYHOCTHBIX Pe3yJIbTATOB MTOCPEACTBOM CTPYKTYPUPOBAHUS 33JaHUH 11O
COOTBETCTBYIOLINM PYOpUKaM:
«[IpoBepbTe cBOM 3HAHUSY;
«IIpruMeHHTE CBOU 3HAHUAY;
«Hcnonp3yiiTe AOMOIHUTENBHYIO HH(OPMALIUION;
«BrpIpa3ute CBOE MHEHUE.
OO0mas xapakTepucTHKA y4e0HOro npeaMera
[Ipemaraemast pabovast mporpamMma 1o XMMUHU PaCKphIBAET BKJIA/ YU€OHOTO MpeMeTa B JOCTIKEHHE 1eJIell OCHOBHOTO 0011ero 00pa3oBaHus 1
oTpesieNisieT BaXKHEUIINE coAepKaTeIbHbIe TMHUY MIPEIMETa:
e  «Bewecmeo» — B3aUMOCBS3b COCTaBa, CTPOCHUS, CBOMCTB, MOJIYUYEHHS U IPUMEHEHUSI BELLIECTB U MAaTEPUAJIOB;
o  «Xumuueckasn peakyus» — 3aKOHOMEPHOCTHU MPOTEKAHUS U YIPABICHUS MPOIECCAMHU MOJIYUYCHHUS U IPEBPAIICHUS BEIIECTB;
o  «Xumuueckuul s3bIK» — OINEPUPOBAHUE CHUCTEMON BaXHEHIIUX XHUMHUYECKHUX IMOHSITHH, BIAJCHHE XUMHUYECKOW HOMEHKJIATYpod u
CUMBOIIMKON (XUMUYECKIUMH 3HaKaMu, GOopMyJIaMu U YPaBHEHUSIMH);
o «Xumus u dHcu3HbY — COOIOJCHUE MPABUI XUMUYECKOW 0€30IacHOCTH NpU OOpaIleHUH C BELECTBaMH, MaTepHallaMd U XMMHYECKUMU
IpoLeccaMy B MOBCEHEBHOM KU3HU U Ha MPOU3BOJICTBE.
Kypc oprueHnTHpoBaH Ha OCBOEHHE O0YYAIOIIMMHUCS OCHOB HEOPTraHMYECKONW XMMHUHU U KPAaTKOE 3HAKOMCTBO C HEKOTOPBIMH MOHSATUSAMHU U 00bEKTaMH
OpraHN4YeCKON XUMHH.
B conepxarenbHol TuHUM «Bewecmaoy» pacKphIBaeTCsA YUeHHE O CTPOSHUU aToOMa M BEIIECTBA, COCTaBe M KiIacCU(PUKAIINN XUMUYECKHIX BEIIECTB.
B conepxarenbHON TMHUM «Xumuyeckas peakyus» pacKpblBaeTCs yUeHHUE O XUMHUUECKUX MpoIeccax: KiIacCUPHUKAUsI XUMUYECKUX peakui U
3aKOHOMEPHOCTH UX MPOTEKaHUS; KAYECTBEHHAs U KOJIMUYECTBEHHAS CTOPOHBI XUMHUECKHUX MPOIECCOB (PacYEThI O XUMUYECKUM (opMyiam U
YpaBHEHUSAM XUMUYECKHUX PEaKIIUi).
B conepxarenpHOU MMHUN «Xumuueckuti s361k» HOPMUPYIOTCS YMEHHS YUaIllIUXCsl Ha3bIBaTh BEIIECTBA MO (OPMYIJIaM U COCTAaBISITh (POPMYITBI
M0 WX Ha3BaHWSIM, 3alKCHIBATh YPABHEHHS PEAKIIMNA M XapaKTepPHU30BaTh MX, PACKPhIBATh WH(MOPMAIHIO, KOTOPYIO HECET XMMHUYECKas CUMBOJIUKA, B
TOM YHCJIe BRIpOKEHHAs U B TAOIMYHOM Gopme (meproudeckasi cicTeMa XUMHUYECKUX dJIEMEHTOB . . Menneneea, Tabnuiia pacTBOPUMOCTH
BELIECTB B BOJIE); HMCMOJIb30BaTh CUCTEMY XUMHUYECKHX IOHATHUH IS ONMUCAHUS XUMHUYECKHMX OOBEKTOB (SJIEMEHTOB, BELIECTB, MAaTEpUAIOB U
MIPOLIECCOB).



B comepxxarenbHOM TUHUM «XuMus U JHCU3HBY PACKPHIBAIOTCS JIOTHUECKHUE CBS3U MEXIY CBONCTBAMU, MPUMEHEHUEM, MMOJIYICHHEM BEUIECTB B
1abopaTOPHBIX YCIOBHSIX M Ha TPOU3BOACTBE; (HOPMHUPYETCs KyJIbTypa O€30MacHOrO M IKOJOTMYECKH TPAMOTHOTO OOpaIIeHUS C XUMHUYECKHUMHU
00BEKTaMHU.

B kypce 3HaunTeNbHAS POJIH OTBOJUTCS XUMUYIECKOMY SKCIIEPUMEHTY: TPOBEICHUIO IPAKTHUECKUX Pa0dOT U JIA0OPATOPHBIX OMBITOB, (PUKCALIUU U
aHAIM3Y UX PE3YIHTATOB, COOIFOACHUIO HOPM M MPaBUJI O€301acHOM pabOThl B XUMHYECKOM KaOMHETE (J1TabopaTopun).

Peanu3arust mporpamMmbl Kypca B IPOIIeCcce 00yUEHUS TTO3BOJIUT O0YJAIOIIMMCS MIOHSThH POJIb U 3HAYCHUE XUMUH CPEIH JPYTUX HAYK O MPUPOJIE,
T. €. PaCKpbITh BKJIa]] XUMHH B ((OPMUPOBAHHE IIEIIOCTHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

MecTo npeamMera B yueOHOM IJIaHe
@DenepalibHbI rOCyAapCTBEHHBIM 00pa30BaTEeNbHbIN CTAaHIAPT MIPEAYCMATPUBAET U3YUYEHUE Kypca XMMHUM B OCHOBHOW LIKOJIE KaK COCTaBHOM
YacTH NpeIMeTHON 00s1acTh «EcTecTBeHHO-HayYHbIE IPEIMETHI».
Kypc paccunrtan Ha 00s13aTesnbHOE U3yyeHue npeamera B 00béMe 136 yueOHbIX 4acoB 1o 2 yaca B Hesleto B 8—9 kiaccax.
[IpemuiaraemMselii Kypc XOTs M HOCUT OOLIEKYJIbTYPHBIM XapakTep U HE CTaBUT 3ajady Npo(hecCHOHAIBHOM NOArOTOBKU O0YYarOIUXCsl, TEM He
MEHee MO3BOJISIET UM OIPEACTUTHCS C BBIOOPOM Mpoduiis 00y4eHus B CTapIIeH MIKOoJIe.

JInuHOCTHBIE, MeTanpeAMeTHbIE U NIPeAMeTHbIe Pe3yJIbTaThl 0CBOCHUS] Kypca XUMUH

B cootBercTBuu ¢ nporpammoii Bocnutanus ' bOY COLI Nel «OL» um.B.N.®@okuHa c. bonbias ['mymuna npu u3ydeHuu npeaMera
«Xumus» (GOPMHUPYIOTCS CIEAYIOIINE JIMYHOCTHBIE U METAIIPEMETHBIC PE3YIbTATHI.

1. JIu4HOCTHBIE Pe3YJbTAThI:
1) ocosnanue cBoeil STHUYECKON MPUHAICKHOCTH, 3HAHUE UCTOPUU XMMHUH U BKJIaJla POCCUICKON XMMUUECKON HAYKU B MUPOBYIO XUMHUIO;
2) ¢hopmuposanue OTBETCTBEHHOTO OTHOILIEHHUS K MO3HAHUIO XUMHH; TOTOBHOCTH U CIOCOOHOCTHU y4allluXcs K CAMOPA3BUTHIO U CAMOOOPa30BaHMIO HA
OCHOBE U3YyUYEHHBIX ()aKTOB, 3aKOHOB M TEOPUIN XMMHUHU; OCO3HAHHOTO BbIOOpA M OCTPOEHUE MHINBUIyaJIbHOM 00pa30BaTeIbHON TPAEKTOPUH;
3) ¢popmuposanue 11€NOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPa, HEOTHEMJIEMOI YacThi0 KOTOPOH SIBJISETCS] XUMUYECKasi KapTUHA MUPa;
4) o6nadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHOM MPAKTUKH, B TOM YUCIIE U XUMUUYECKUM;
5) oceoenue couyManbHBIX HOPM, NpaBHJ TOBEIECHUSA, posied M (HopM colMalbHOW KHM3HM B COLIMYME, NMPUPOAE M YACTHON JKM3HHM Ha OCHOBE
AKOJIOTMUECKOM KYJIbTYphl U O€30MacHOTr0 0OpallleHus! C BEIIECTBAMU U MaTepHallaMu;
6) opmuposanue KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHHH CO CBEPCTHUKAMH W B3POCIBIMU B Ipoliecce 0Opa3oBaTeilbHOM, 0OIIECTBEHHO
MI0JIE3HOH, Y4eOHO-HCCIe10BaTEIbCKON, TBOPUECKON U APYTUX BUIOB ACSTEIbHOCTH, CBI3aHHBIX C XUMHUEH.

2. MeranpeaMeTHbIe pe3yJIbTAThI:
1) onpedenenue neneit cCOOCTBEHHOTO 00YUYEHHUS, TOCTAHOBKA U (POPMYJIMPOBaHME Ui ce0sl HOBBIX 3a]1ay;
2) naanuposanue myTeil TOCTHKEHUS JKETaeMOro pe3ysibTaTa 00y4eHUsI XUMUH KaK TEOPETHYECKOT0, TaK M SKCIIEPUMEHTAIBHOIO XapaKTepa;
3) coommecenue CBOMX IEHUCTBUN C IJIAHUPYEMBIMU pPE3yJbTaTaMH, ocyujecmeienue KOHTPOJS CBOEH IesTeNbHOCTH B MPOLECCe JOCTHKEHUS
pesyibTara, onpedenerue COCOOOB AEWCTBUI NMpPU BBHINOJHEHUH JaOOPATOPHBIX U MPAKTUYECKUX PabOT B COOTBETCTBUMHU C MPABUIAMU TEXHHUKH
0€301acHOCTH;
4) onpeodenenue UCTOUHUKOB XMMHUYECKON MH(DOPMAINH, TOTYyUYEHNE U aHAIN3 €€, Co3aHne MH()OPMAIIMOHHOTO MPOIyKTa U €ro MPe3eHTalHs;



5) ucnonvzoéanue OCHOBHBIX HMHTEIICKTYAJIBHBIX ONEpallMi: aHAIW3a U CHHTE3a, CPABHEHHSI M CHCTEMAaTHU3aluu, 00O0OIIEHHS M KOHKPETH3allHH,
gvla6neHue TIPUIMHHO-CIEACTBEHHBIX CBA3CH U nocmpoeHue JOTUYECKOIO PACCYKIEHUS W YMO3aKIHOYEHMs (MHIYKTUBHOIO, NEIAYKTUBHOIO U IO
aHAJIOTMH) Ha MaTepualle €CTECTBEHHO-HAyYHOI'O COJEPKAHNUS;
6) yMeHue co3/1aBaTh, IPUMEHATH U TIPe0OPa30BLIBATH 3HAKU M CUMBOJIBI, MOJICIIA U CXEMBI JIJIsl pEIICHHS YIeOHBIX M MIO3HABATEIBHBIX 3a/1a4;
7) popmuposanue n pazsumue 3KOIOTMUECKOTO MBILIUICHHUS, YMEHUE NIPUMEHATh €r0 B II03HABATE/IbHOW, KOMMYHUKATUBHON, COL[MAIbHON MPAKTHKE
1 Ipo(peCcCHOHANTBHON OpUEHTALINY;
8) cenepuposanue unen u onpeneneHue CpeacTB, HEOOXOIUMBIX Ul UX PeaTu3aluu.

3. [IpeameTHbIe pe3yabTaThI:
1) ymenue 00603Ha4aTh XUMHUYECKHE 3JIEMEHTHI, Ha3blBaTh MX M XapaKTEpPU30BaTh HAa OCHOBE IOJOXKEHUsA B mepuoanmdeckoil cucreme [ U.
Menneneena;
2) ¢popmynupoeanue N3y4EHHBIX MOHATUN: BEIIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KATHOH, aHUOH, IPOCTOE U CIOXKHOE BEIECTBO,
XUMHYECKas Peaklus, BUAbl XUMHUECKUX PEaKLIUH | T. I1.;
3) onpedenenue no ¢GopmynaM cocTaBa HEOPraHMUECKUX U OPraHUYECKUX BELIECTB, BAJICHTHOCTH aTOMOB XMMHUYECKUX IEMEHTOB WIN CTEIEHU MX
OKHCJICHUS;
4) nonumanue uHGOPMaIK, KOTOPYIO HECYT XMMUYECKHE 3HAKU, (OPMYJIbI U YpaBHEHHUS;
5) ymenue xknaccuguyuposams MPOCThIe (METAIUIBI, HEMETAIIIBI, 0JaropoIHbIC Ta3bl) U CIOKHbIC (OMHAPHBIE COSTUHEHHSI, B TOM YUCIIC U OKCH[IBI, a
TaKXe FMIPOKCUIbI — KHCIIOThI, OCHOBAaHUS, aM(OTEpHBbIE TUAPOKCHU]IBI — U COJIN) BEIIECTBA;
6) gopmynuposanue NEPUOTUIECKOTO 3aKOHA, 00BACHeHUe CTPYKTYpPbl W MHPOpPMALKH, KOTOPYIO HECET IMEepHOAMYECKas CHCTeMa XHMHUYECKHX
anemeHToB Jl. V1. MeneneeBa, packpvimue 3Ha4eHUs IEPUOJUUECKOTO 3aKOHa,
7) ymeHnue xapakmepu3oéams CTPOCHUE BELIECTBA — BHJIbl XUMUYECKUX CBA3EH U TUIIbI KPUCTAINIMYECKUX PEILETOK;
8) onucanue cTpoeHHsI aTOMOB XUMHUECKUX JIEMEHTOB C MOPAAKOBBIMU HOMepaMu 1—20 u 26, omobpasicenue NX C TOMOIIBIO CXEM;
9) cocmasnenue Gopmyn OKCUIOB XUMUYECKUX FIEMEHTOB M COOTBETCTBYIOLINX UM THIPOKCH]IOB;
10) manucanue CTPYKTYpHBIX (OPMYNI MOJEKYJISAPHBIX COEAMHEHHH U (GOPMYJIBHBIX €AMHHUI] MOHHBIX COEIMHEHUIH 10 BaJCHTHOCTH, CTENEHU
OKHCJTICHHS WU 3apsly HOHOB;
11) ymenue ¢opmynuposams OCHOBHBIE 3aKOHBI XMMHHU: MOCTOSHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO CTPOEHHUS, COXPAHEHHUS MAacChl BEIIECTB,
3aK0H ABOTaJIpo;
12) ymenue ghopmynuposams 0OCHOBHBIE MTOJIOKEHHUSI ATOMHO-MOJIEKYJISIPHOTO YUEHUS U TEOPHHU AJIEKTPOIUTUYECKOM TUCCOIMALINY;
13) onpeodenenue mpu3HaKkoB, YCIOBUM MPOTEKAHUS U MPEKPAIEHUS XUMUYECKUX PEAKITUH;
14) cocmaénenue MONEKYNAPHBIX YPAaBHEHMM XHMHUYECKMX pEaKUuil, MOATBEPXKIAIOLIMX OOIIME XUMHUYECKHE CBOICTBAa OCHOBHBIX KJIACCOB
HEOpPraHMYECKUX BEIIECTB U OTPAXKAIOIIUX CBSI3U MEXKY KJIaCCaMU COEIMHEHHI;
15) cocmasnenue ypaBHeHUI peakiyii ¢ y4acTHEM JIEKTPOIUTOB TaKKe B HIOHHOH (popme;
16) onpedenenue MO XUMUYECKAM YPaBHEHUSIM TIPUHAUICKHOCTH PEAKIMNA K OTPEICTIEHHOMY TUITY WJIH BUY;
17) cocmagnenue ypaBHeHUI OKUCINTENEHO-BOCCTAHOBUTENBHBIX PEAKIIUil ¢ TOMOIIBIO METO/1a JIEKTPOHHOT 0 OanaHca;
18) npumenenue MOHATUN «OKUCIEHUE» U «BOCCTAHOBJICHUE» ISl XapaKTEPUCTUKNA XUMHUECKUX CBOWCTB BEIIECTB;
19) onpedenenue c MOMONIbIO KAUECTBEHHBIX PeaKIUil XJI0pUa-, Cynb(ar- 1 KapOOHAT-aHMOHOB U KaTHOHA aMMOHUS B pacTBOPE;
20) ob6vsacHeHue BAUSHUS pa3TUYHbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKUX PEaKIUi;



21) ymenue xapaxmepuzosams TOJOKEHUE METAIOB U HEMETAIJIOB B MEPUOIUYECKON CHCTEME HIIEMEHTOB, CTPOCHHE MX aTOMOB U KPHCTAJLIOB,
obmue Gpu3nveckre U XUMHIECKHUE CBOMCTBA,

22) 0b6vsacHeHue MHOTOO0Opa3Hsl MPOCTHIX BELIECTB SIBJICHUEM aJIOTPONHH C yKa3aHUEM e€ MPUYNH;

23) ycmanosnenue pasmuudil TUAPO-, UPO- U AIIEKTPOMETATUTYPTUN H ULIIOCMPUPOBAHUE STUX PA3TUUUN MPUMEpPaMH MPOMBIIIJICHHBIX CIIOCO0O0B
MOJIyYEHUSI METAILJIOB;

24) ymenue oasams 001y Xapaktepuctuky 3nmemenToB I, II, VIIA rpymnm, a Takke Bogopoja, KUCIOpoaa, a3oTa, cepbl, hocdopa, yriepoaa, KpeMHHUS
1 00pa30BaHHBIX MMM IPOCTHIX BEUIECTB M BaXKHEUIINX COCAMHEHMH (CTPOEHHE, HAXOXKACHHE B MPHUPOJE, MOITyYeHHe, PU3NYECKHEe U XUMHUYECKHE
CBOMCTBa, IPUMEHEHHE);

25) ymenue onucviéams KOPPO3UIO METAIIIOB U CIIOCOOBI 3alUTHI OT HEE;

26) ymeHnue npou3go00ums XAMHUYECKHE DPACUETHI C HCIOJIB30BAHUEM IOHATUN «MaccoBasi JOJS BEUIECTBA B CMECH», «KOJHMYECTBO BEIIECTBAY,
«MOJISIPHBIN 00bEM» 110 hopMyiaM U YpaBHEHHSIM peaKLUii;

27) onucanue CBOMCTB M MPAKTUIECKOTO 3HAYCHHSI N3YUYEHHBIX OPTaHUYECKHUX BEIECTB;

28) gvinonHenue 0003HAYECHHBIX B POTPaMMe SKCIIEPUMEHTOB, pacno3HA8AHUe HEOPTAHUYECKUX BEIIECTB 10 COOTBETCTBYIOIINUM MTPU3HAKAM;

29) cobniodenue npaBuil 6€301acCHON pabOThI B XUMHUECKOM KaOuHeTe (JlabopaTopun).



Copaepxanue Kypca XUMHH
8 KITACC
HavaJjbHbIe NOHATHSA U 3aKOHBI XHMHHU
Tena u BemectBa. CBoiicTBa BemIecTB. DTaJOHHBIE (PU3NYECKHE CBOWMCTBA BEIIECTB. MaTepualibl U MaTepuaioBeeHne. Poib XUMUM B JKU3HU

COBpeMEHHOTO0 001iecTBa. OTHOIICHHE O0IIECTBA K XUMHUHU: XeMODHIHI U XeMOo(hOoOusi.

Mertoap! n3ydyenus xumuu. Habmogenue. DxciepumMeHT MoaenupoBanue. Moienu MaTepraibHble 1 3HAKOBBIE WIIM CUMBOJIBHEIE.

I'a3pr. JKugkoctu. Teépable BemiecTBa. B3anMHble nepexoabl MeKAY arperaTHbIMH COCTOSHUSIMM BeEIECTBAa: BO3IOHKa (cyOiaumanus) U
necyOauManusi, KOHJACHCAIHS U UCTIApEHNE, KPUCTAJUTM3AIKS U IIJIaBJICHHE.

dusnueckue sBieHus. YucTole BelecTsa U cMecu. ['oMoreHHsle U reteporeHHble cmecu. Cmecu razoodpasnele, xujakue u TBEpasle. CrocoOsl
pa3jeneHus CMecel: IeperoHka, WiIM AUCTWULANMS, OTCTanBaHWE, (PUIBTpOBaHME, KPUCTAJUIM3ALMS WM BbIIApUBaHUE. XpomaTorpadus.
ITpumeHeHue 3TUX c110cOOOB B 1a0OPATOPHOM MPAKTHKE, HA IPOU3BOJCTBE U B OBITY.

XUMHYECKUE 3JEMEHTHI. ATOMBI U MOJIEKYJbI. [IpoCThie U ClIOKHBIE BELECTBA. AJUIOTPONUS HAa IpUMepe KUciaopoaa. OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJIIpHOTO yueHus. MoHbl. BemecTBa MOIEKyIIpHOro 1 HEMOJIEKYJISIPHOTO CTPOCHHS.

3HaKkH (CUMBOJIB) XUMUYECKUX 3JIEMEHTOB. MH(OpMaIyst, KOTOpyro HECYyT 3HAKM XUMHUYECKUX 3JIEMEHTOB. DTHUMOJIOTUSI HA3BaHUI HEKOTOPBIX
XMMHYECKHX 3JIeMeHTOB. [leproanueckas Tabunna XuMudeckux 3nemMenToB [l. Y. MenneneeBa: KOpOTKONEPUOIHBIN U ATMHHONEPHOIHBIN BapUaHTBI.
[lepuoas! u rpynmsl. ['naBHasg u nobounas noarpynnsl, Wik A- u b-rpynnel. OTHOcHTENbHASI aTOMHAs Macca.

Xumnueckue (Gopmyinbsl. MHaekesl u koadduuuentsl. OTHOCUTENbHAsT MOJIEKYJsIpHas Macca. MaccoBas J0Js1 XMMHMUYECKOIO 3JIEMEHTa B
coenuHeHun. MHpopmanms, KOTOPYI0 HECYT XUMUUECKUE (POPMYIIBI.

BanentHocth. CTpyKTypHBIE (GOPMYIIbl. XMMHUYECKUE IEMEHTHI C NOCTOSIHHOM U MepeMEeHHON BaJIEHTHOCTHIO. BbIBOJ (popMyibl coeauHeHus
1o BajieHTHOCTU. OmpesiesieHne BaIEHTHOCTH XUMHUYECKOTo 3JeMeHTa 1o (opmyie BemecTBa. COCTaBlIeHNE Ha3BaHUM COCIMHEHHIA, COCTOSALINX U3
IBYX XMMHUYECKUX 3JIEMEHTOB, 110 BAJIECHTHOCTHU. 3aKOH IOCTOSIHCTBA COCTAaBA BELECTB.

XuMHYecKue peakuy. PeareHTsl n nmpoaykTsl peakuuu. IIpu3Haku XUMUYECKUX peakuid. Y CJI0BUS UX MIPOTEKaHUS U MpeKpalieHus. Peakunn
rOpeHHsl. DK30TEPMUYECKUE U SHAOTEPMUUECKHUE PEAKIUH.

3aKOH COXpaHEHHUS MacChl BELIECTB. XUMHUeckue ypaBHeHHs. CocTaBlieHHE XMMHUYECKUX ypaBHeHUU. HMHpopmanus, KOTOpyro HeEcET
XUMUYECKOE YPaBHEHHUE.

Knaccudukanus XUMHYECKUX pEeakUil 10 COCTaBy M YUCIY PEareHTOB U MPOAYKTOB. THIBI XMMHUYECKHX peakiuil. Peakuuu coequHeHwus,
pasnoxeHus, 3aMelieHns 1 ooMeHa. Karanuszarops! u katamus.

JdemMoHcTpanuu

Komrekuust MarepuanoB U U31€IUI U3 HUX.
Monenu, Ucroib3yeMble Ha ypoKkax (PU3MKH, OMOJIOTUH U TeoTrpaduu.
OO6BbEMHBIE U IApOCTEPIKHEBBIE MOJIEIN HEKOTOPHIX XMMHUECKHUX BEIIECTB.
Mopenn KpUCTAIIIMYECKUX PEIIETOK.
Cobupanue npudopa JiIs MOTy4YeHUs ra3a ¥ MpoBepKa ero repMEeTUYHOCTH.
ArperatHble COCTOSIHHSI BOJIBI.
Pa3znenenne 1ByX HECMEMMBAOIINXCS KUAKOCTEN C TIOMOIIBIO JEIUTEIBHON BOPOHKH.
VYcranoBka 115 GuiIbTpoBaHus U €€ paborta.



YcTaHoBKa /1715 BRITapUBaHus U €€ paboTa.

Konnexmust ObITOBBIX TPUOOPOB AJIst GHIIBTPOBAHUS BO3IYXA.

Pa3znenenue kpacsinero BemecTBa GaoMacTepa ¢ TOMOIIbIO METOa OyMaKHOUM XpoMaTorpadum.
Mogenu aquIoTpONHBIX MOAU(UKALINI YTIepoia U CEpHI.

ITonyuyenue o30Ha.

Hoprpets 1. 5. Beprienuyca u JI. . Menzeneesa.

KopoTtkoneprnoanslii 1 IIMHHONIEPUOIHBIA BapruaHThl iepuoandeckon cuctemol 1. 1. Menaeneena.
e KoHCTpyHMpOBaHHUE IIAPOCTEPIKHEBBIX MOJIEIEH MOJIEKYJI.

e Amnnapar Kunna.

e Paznoxenue Guxpomara aMMOHHS.

['openue cepbl 1 MarHUEBOMU JICHTHI.

[Toptpersr M. B. Jlomonocosa u A. JI. JlaBya3sbe.

OIBITHI, WJUTFOCTPUPYIOILIME 3aKOH COXPAHEHUSI MACChI BEIIIECTB.

I'openne docdopa, pacTBopeHre TPOAYKTA TOPSHHS B BOJIC M HCCIICIOBAHUE MTOJTYICHHOTO PACTBOPA JJAKMYCOM.
BzaumopeiicTBre COJITHON KUCIIOTHI C IUHKOM.

[Tonyuyenue ruapoxcuna meau(Il) u ero paznoxxeHnue Mpu HarpeBaHUM.

JlabGopaTropHbie ONBITHI

* O3HaKOMJIEHHE C KOJUIEKIMEH JIaOOpaTOPHON TTOCY/IbI.

* [IpoBepka repMeTHYHOCTH MPHOOPA /IS TOJTyYEHHSI Fa30B.

* O3HaKOMJIEHHE C MUHEpaJlaMH, 00pa3yIOLUMU TPaHUT.

* [IpuroroBiieHne reTEPOreHHON CMECH MOPOIIKOB CEPBI C JKEIE30M U UX pa3JIEICHHUE.

* BzaumoseiicTBuE pacTBOPOB XJIOPUJIOB U MOJIMJIOB Kallusl C paCTBOPOM HHUTpaTa cepedpa.

* [Tonyuenne ruapokcuaa menu(1l) u ero B3aumoeicTBIE ¢ CEPHOM KUCIOTOM.

* B3anmogelictBre pacTBOpa COJbl C KUCIOTOM.

* [IpoBepka 3aK0oHa COXpaHEHMS MACCHI BEIIECTB HA IIPUMEPE B3aUMOJIEHCTBUS IIETOUN C KUCIOTOM.

* [IpoBepka 3aKkoHa COXpaHEHHUS MACCHI BEIIECTB HA IPUMEPE B3auMoieicTBUsI mEnoun ¢ colbio sxene3a(lll).

* Paznoxxenne nepokcuia BoJOpoa ¢ momMolispio okcuaa Mapradna (IV). 11. 3amemnienue xxene3oM Men B METHOM KyIopoce.
IIpakTuyeckue padoTnl

1. IlpaBuia TeXHUKM 6€30MaCHOCTH M HEKOTOPbIE BU/IBI PA0OT B XUMHUECKOM 1abopaTtopun (KaOuHeTe XUMUH).

2. HaGmronenue 3a ropsiiei CBe4oi.

3. AHanu3 no4Bsl (aHAIOT PaboThl «OYNCTKA MTOBAPEHHOM COJINY).

BaskHeiilue npeacraBuTe/in HeOpraHuyeckux BemiecTs. KojinuecTBeHHbIE OTHOLIEHUS B XUMHUH
CocraB Bozayxa. [lonsarue 06 00BEMHOI 1071€ ((P) KOMIIOHEHTA TPUPOTHON ra30BOM cMecH — Bo3Ayxa. Pacuér o0pEmMa KOMITOHEHTA Ta30BOM
CMecCH 10 ero 00bEMHOM J1071e 1 HA00OPOT.
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Kucnopoa. O3o0n. [lonyuenue kucnopona. CodupaHue U pacrio3HaBaHUE KHCIOpOoAa. XMMHUYECKHE CBOMCTBA KUCIIOPO/Ia: B3aUMOJICHCTBHUE C
MeTaJlJlaMHi, HEMETaJlJIaMU U CJIO’KHBIMM BelllecTBaMu. [Ipumenenue kucinopoaa. Kpyroopor kucioposia B mpupoie.
Oxkcuapl. OOpa3oBaHue Ha3BaHUI OKCUAOB 1O WX Gopmynam. CoctaBieHue GopMys OKCUIOB MO WX Ha3BaHUAM. [IpencTaBuTen OKCHIOB: BOJIa
U YIJIEKUCIIBIN a3, HeTaléHas U3BEeCTb.
Bonopoa B npupoae. Pusnyeckne 1 XMMUYECKUE CBOMCTBA BOAOPO/A, €r0 MOJYyYEHNUE U TPUMEHEHNE.
Kucnotsl, ux cocra u ux xnaccudukanus. Manukaropsl. Tabmumna pactBopuMoctu. CepHasi u COsTHAsE KHCIOTHI, UX CBOWCTBA U IPUMEHEHHE.
Conu, ux coctaB 1 Ha3BaHus. PacTtBopuMocTs coseii B Boze. [IpencraBurenu coneit: Xmopu HaTpusi, kapOoHat HaTpus, pocdar KalbLus.
[Tocrosinnas ABoraapo. Konuuectso Bemectsa. Monbs. MonsipHas macca. KpaTHble eqMHUIBI H3MEPEHUS KOJIMYECTBA BELLIECTBA — MUJIJIMMOJIb
1 KWJIOMOJIb, MUJUTUMOJIIPHAS U KWIOMOJISIPHASI MacChl BEILIECTBA.
Pacuértsl ¢ ucronb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHASL MAccay, «I1IOCTOSIHHAss ABOTapo».
3akoH ABorajipo. MossipHbIil 00bEM ra3000pa3HbiX BemecTB. OTHOCUTENbHAS IJIOTHOCTD ra3a o Jpyromy rasy.
KpaTHble eiMHULIBI U3MEPEHUS — MUJUIUMOJIIPHBIN U KUJIIOMOJIIPHBIA 00BEMBI T'a3000pa3HbIX BELLIECTB.
Pacuérhl ¢ ncnonp30BaHUEM MOHITHH «KOJIMYECTBO BEIIECTBA, «MOJIIPHAS Maccay, «MOJIIPHBIA 00BEM Ta30B», «IUCIO ABOTAAPOY.
I'mapocdepa. KpyroBopoT Boabl B ipupojie. PU3nUecKne 1 XUMUYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIaMHU.
OcHoBaHusl, UX coctaB. PacTBOpuMOCTh OCHOBaHUM B Boj€e. MI3MeHeHne OKpacku MHAMKATOPOB B LIENOYHOM cpene. [Ipencrapurenu menouei:
TUAPOKCH/IBI HATPHSL, KAJIHS U KaJIbLHUA.
PactBoputens u pactBopéHHOE BemecTBO. PactBopbl. PactBopenue. ['mapatsl. MaccoBass 10Jisi pacTBOPEHHOTO BellecTBa. Pacyérsl,
CBSA3aHHBIE C HCIIOJIb30BAHUEM IIOHATHUS «MACCOBAs 10JIS1 PACTBOPEHHOTO BEILIECTBAY.
JdeMoHcTpannmn
[Tonyuyenue kuciIopoa pasioKEHUEM IIEpMaHraHaTa Kajaus U [epoKCua BOJLOPOIa.
CobupaHue METOZ0M BBITECHEHUS BO3/lyXa U BOJBI.
PacnosnaBanue kuciopoza.
I'openue maraus, >xenesa, yris, cepsl U Gpocdopa B KUCIOPOJIE.
Konnekuust okcuios.
ITonyyenue, cobupanue U pacro3HaBaHHE BOJIOPOJIA.
I'openue Bogopona.
BiaumoneiictBue Bogopoaa ¢ okcuaom meau(Il).
Komneknust MUHEpaIbHBIX KUCIIOT.
[IpaBuio pa30aBieHUs CEpoil KUCIOTHI.
Komnexknus coneit.
Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAHUI U coJiell B BOJIE.
HekoTtopslie MeTasuibl, HEMETaUIbl M COEINHEHHUSI C KOJIMYECTBOM BELIECTBA, PABHBIM 1 MOJIb.
Konnexknus ocHOBaHUI.
JlabopaTopHbIe ONbITHI
* [IoMmyTHEHNE N3BECTKOBOM BOBI ITPU IIPOITYCKAHUM YIJIEKUCIIOTO ra3a.
* [Tosmyuenue Bonopoaa B3auMOJEHCTBUEM LIMHKA C COJITHOM KHUCIIOTOM.
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* Pacnio3naBanue KUCIOT C TOMOIIBIO HHAUKATOPOB.

* I3MeHeHne OKpacKu MHAMKATOPOB B ILEJIOYHOM Cpelie.

* O3HaKOMJICHHE C IIpenapaTaMy JOMAIIHEW WM MIKOJIBHON alTeuKU: pacCTBOPaMHU MEPOKCUIA BOJOPO/Ia, CIIUPTOBOM HACTOMKH MOJ1a, aMMHaKa.
IIpakTuyeckne padboTsl

4. [lonydenue, coOupaHue 1 paclio3HaBaHUE KUCIOPOAA.

5. [Nomyuenue, cobnpanue u paco3HaBaHUE BOAOPOIA.

6. IIpuroroBiieHre pacTBOpa C 3aJJaHHOM MacCOBOM J10JIEl paCTBOPEHHOIO BEIIECTBA.

OCHOBHBIE KJIACChI HEOPraHUYECKUX COCAMHEHU I

O060061eHue cBefeHnit 06 okcuaax, NX KiaccupuKaluu, Ha3BaHUAX U cBoiicTBax. CriocoObl MOMyueHHUs: OKCHIO0B

OcHoBaHusl, UX Kiaccuukanus, Ha3BaHUS M CBOWCTBA. B3ammonmeicTBUE ¢ KHUCIOTaMH, KUCIOTHBIMH OKCHAAMH W COJsIMU. PaznmokeHnue
HEPAaCTBOPUMBIX OCHOBaHMM. CIIOCOOBI MOTy4YeHUs OCHOBAHUH.

Kucnotel, ux wiaccupukauus u HasBaHusa. OOmMe XUMHYECKME CBOMCTBa KHCIOT. B3aumopeicTBue KHCIOT € METaUIaMU.
DNEeKTPOXUMHUYECKUN Pl HANPSHKEHUM MeTallioB. B3anmonelcTBUe KUCIOT ¢ OKCHJIaMH METaJUIOB. B3aumojelcTBHe KUCIOT ¢ OCHOBAaHUSAMH —
peakius HelTpanu3anuu. BzaumoelicTBrue KUCIoT ¢ coysiMu. [Tomydenne 6€CKUCIOPOIHBIX U KACIOPOICOISPIKAIIIX KHCIIOT.

Conu, ux kiaccudukanus u cBoiicTBa. BzaumoseicTBue coneii ¢ MmeTamiamMu, 0COOEHHOCTH 3TUX peakuuid. BzanmozeiicTBre coneit ¢ ComsiMu.

I'enernueckue psapl MeTauia 1 HeMeTtaiia. [ eHeTnueckas CBs3b MEXY KJIacCaMu HEOPTaHUYECKUX BEIIECTB.

JlaGopaTropHbie ONBITHI

* B3auMoiericTBrE OKCUAA KAJIbLUS C BOJIOM.

* [TomyTHEHHE U3BECTKOBOU BOBI.

* Peakuus HeUTpaM3anum.

* [Tonyuenue runpoxcuaa meau(Il) u ero B3anmoelicTBre ¢ KUCIOTOM.

* Paznoxenue ruapoxcuna meau(Il) mpu narpesanuu.

* B3auMoelcTBUE KUCIIOT C METAJUIAMMU.

* B3anMmojeicTBHE KHCIIOT C COIISIMH.

* O3HaKOMJIEHHUE C KOJUIEKIIUEN COJIEH.

* Bzaumogeiictue cynbdara meau(ll) c sxemezom.

* B3auMoencTBue Coe ¢ COJSIMU.

* ['eHeTHYECKAas CBSI3b MEXKAY KIaCCaMH HEOPTaHUYECKHX BEIIECTB HA MPUMEPE COCTUHEHU MEIH.
IIpakTnyeckune padorTnl

7. Pemienue 3KCEpUMEHTAIBHBIX 3a71a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCTMHEHUI.

Ilepuonnuecknii 3aK0H U NepuoanYecKas cucreMa xumuueckux 3jiemMeHToB /. U. Menpneneesa. Ctpoenue aroma
EcrecTBeHHbIE CeMeNCTBAa XMMUYECKHUX AJIEMEHTOB: IIEJIOYHbIE M IIEJIOYHO3EMENIbHBIE METaJUIbl, TaJlOreHbl, HHEPTHBIE (OJaropoaHbIe) ra3bl.
AmpoTepHOCTb. AM(DOTEPHBIE OKCHUIBI U THIIPOKCUIBI. KOMITIEeKCHBIE COTH.
Otxkpeitue 1. 1. MeHaeneeBbIM NEpUOANYECKOr0 3aKOHA U CO3JaHNE UM NIEPUOANYECKON CUCTEMbI XUMUYECKUX AJIEMEHTOB.
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ATOMBI KaK (hopMa CyIIeCTBOBAHUSI XMMHUECKUX dJIeMeHTOB. OCHOBHBIE CBEJICHHS O CTPOSHUU aTOMOB. J[0Ka3aTenbCTBA CIOKHOCTH CTPOCHUS
atromoB. OnbITel Pesepdopaa. [lnanerapHas Mosienb CTpOCHUS aTOMa.
CocTtaB aTOMHBIX SiZIEP: MPOTOHBI, HEUTPOHBL. OTHOCUTENBbHAS aTOMHAs Macca. B3auMOCBS3b MOHITUH «ITPOTOHY», KHEUTPOHY», KOTHOCUTEIbHAS
aTOMHasi Maccay.
Muxkpomup. D5ekTpoHbl. CTpOEHHE JIEKTPOHHBIX YPOBHEM aTOMOB XUMHYECKHX 3JiIeMeHTOB 1—20. IlonsiTHe 0 3aBepmI€HHOM 3JIEKTPOHHOM
YpOBHE.
N3otonbl. @usndeckuii cmbica cumBoiuku [lepuoanueckoit cuctembl. CoBpemeHHast GOpMyIHpPOBKa MEPUOIUYECKOTO 3aKoHA. M3MeHeHus
CBOWCTB 2JICMEHTOB B IIEPHOAX U IPYIIAX KaK (YHKIUS CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepucTUKa 3JIEMEHTAa-METaula U 3JIEMEHTa-HEMETaJlIa 10 UX IOJIOXKEHUIO B NMEPUOJNYECKON CUCTEME XMMHYecKuX 3iemeHToB J[. U.
Meneneesa.
JdemoHcTpauuu
Paznuunbie hopMbI TaOIHIl TEPHOTUICSCKON CHCTEMBI.
MopenupoBanue nocTpoeHus nepuoanueckon cucreMsl J[. . Menneneesa.
Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB.
Mopenu aToMOB 3JIEMEHTOB 1—3-r0 NeproI0B.
JlaGopaTopHbie ONBITHI
* [Tonyuenue am(poTepHOro ruipoKCUIa U NCCIEI0BAaHUE Er0 CBOMCTB.

XuMnueckas cBsizb. OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHbIC PeaKIIUH
HonHas xumuueckas cBsA3b. MOHBI, 00pa3oBaHHbIE aTOMaMH METAIOB M HeMeTauloB. Cxembl 00pa3oBaHUs MOHHOM CBSA3M JIsi OMHApHBIX
coequHeHnil. VoHHBIE KpUCTAJUIMUECKHUE PEIETKU U (U3NYECKUE CBOMCTBA BELIECTB C 3TUM TUIIOM pem€Tok. [lonstue o gopmynbHON equHUIE
BEILECTBA.

KoBaneHTHas xuMudeckast CBsi3b. DIEKTPOHHBIE U CTPYKTYpHbIE (hopmyibl. [lonaTue o BanenTHOCTH. KOBaneHTHas HenosipHas cBsA3b. CXeMbl
00pa3oBaHMs KOBAJIEHTHON CBSI3U JUIsl OMHAPHBIX COeAMHEHUI. MoJeKyIsipHble 1 aTOMHbIE KPUCTAUIMYECKHUE PEHIETKA M CBOMCTBA BEILECTB C 3TUM
TUIIOM PELIETOK.

ONEeKTpOOTpULIATENbHOCTb. Psin anexkTpooTpunarenbHocTd. KoBaneHTHas mossipHas XuMudeckas cBa3b. Jumonb. CxeMbl 00pa3zoBaHMs
KOBAJICHTHOM MOJISIPHOM CBSI3U /1711 OMHApHBIX cOoelMHEHU. MOJIeKyNsipHble U aTOMHbIE€ KPUCTANIMYECKUE PEMIETKH U CBOWMCTBA BEIIECTB C 3TUM
THUIIOM PELIETOK.

Merannuueckass XUMUYecKasi CBSI3b U MeETaJUIMuecKas KpucTalaudeckas permérka. CBolcTBa BELIECTB C 3TUM THUIOM pemérok. Exnnas
IIPUPOJAa XUMUYECKUX CBSI3EH.

Crenenb okucieHus. CpaBHEHHE CTENEHM OKUCIEHMsI U BajleHTHOCTH. [IpaBuia pacuéra cremeHeil oKucieHHs MO (GopMyIaM XUMHYECKHX
COEIMHEHUM.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. OnpeneneHne cTeneHeil OKUCIeHus sl 3JIEMEHTOB, 00pa3yroIIMX BEIIeCTBa Pa3HbIX KIIACCOB.
Peakiium mMOHHOrO OOMEHa M OKHMCIHMTEIbHO-BOCCTAHOBUTEIbHBbIE peakiuu. OKHUCIUTENb M BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBIICHHE.
CocraBrieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOT0 OanaHca.

JdemMoHcTpanuu
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Konnekuus BemecTB ¢ MFOHHOM XUMUYECKOM CBS3bIO.
Mopeny HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.
Kosutekuus BemecTs MOJIEKYJISIPHOTO M @aTOMHOI'O CTPOEHHS.
Moaenu MOJEKYISPHBIX U aTOMHBIX KPUCTAINIMYECKUX PELIETOK.
Komnekuus «MeTtaiibl ¥ CriiaBb».
B3aumopeiicTBue IMHKA ¢ CEpOM, COISIHON KUCIO0TOM, xstopuaom meau (II).
['openne maruus.

e B3saumoneiicTBHUE XJIOPHOM U CEPOBOIOPOAHOMN BOIBI.

JlaGopaTropHbie ONBITHI

* I3roroBneHne Moieu, WITIOCTPUPYIOLIEH CBOMCTBA METAJUTMYECKON CBS3U
9 kiace
BBenenue. O01mas xapakTepucTUKA XUMHYECKHX JIEMEHTOB U XUMHYECKUX peaKkIuii
Iepuoauyeckuii 3akon u [lepuoanyeckas cucrema xumuyeckux 3jaemMeHToB JI. U. MenaeneeBa (9 yacoB)
XapakTepucTuKa dJIEMEHTA 10 ero nojoxkeHuto B [lepuonnueckoit cucreme xumuyeckux sneMeHToB . 1. Menaeneea. CBoiCTBa OKCHIOB, KUCJIOT,
OCHOBAaHMH U COJIEH B CBETE TEOPUH JIEKTPOJIUTHUECKON JUCCOIUAIMN U OKUCIEHUS-BOCCTAHOBJICHUSI.
[TonsTHe 0 mepexoHbIX deMeHTax. AMPOTEpHOCTh. [ eHeTHUecKuil psiji IEPEXOIHOTO dJIEMEHTA.
[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema xumudeckux aiueMmeHToB 1. 1. Menneneesa.
XuMH4ecKass OpraHu3anys )KMBOM M HEXUBOM NPUPOABI. XUMUYECKHM COCTaB SAApAa, MAHTHUH U 3€MHOM KOPbI. XMMHUYECKHE JJIEMEHTHI B KIIETKaX
YKUBBIX OPTraHU3MOB. Makpo- U MUKPO3JIEMEHTHI.
O06o0061IeHre CBeICHUI 0 XUMHUYECKUX peakiusax. Kiiaccupukanus XUMUYIECKUX PeakIuid M0 pa3IMyHbIM MPU3HAKAM: «UHCIIO H COCTaB PearupyrommX
1 00pa3yIoIIUXCsl BEIIECTBY», «TEMIOBON 2(PQEeKT», «HAMpaBICHUE», «M3MEHEHHE CTETNECHEW OKHUCIICHHS DJIEMEHTOB, OOpa3ymoIIMX peardupyroline
BEIIIECTBA», «(a3ay, «MCMOIb30BaHUE KaTaau3atopa». [IoHsITHE O CKOPOCTH XUMHUYECKON peakiuu. PakTopsl, BIUSIONMINE HA CKOPOCTh XMMHYECKHUX
peakuuii. Katanuzarops! u katanu3. MTHrUOUTOpPEl. AHTHOKCHIAHTHI.
demoncrpauuu. Paznmuunsie dopmbl Tabnuis [, U.MenneneeBa. Monenu atoMoB 3eMeHTOB 1—-T0 neprnoaoB. Mojienb CTpOeHUs 3€MHOTO Iapa
(momepeuHslil pa3zpe3). 3aBUCUMOCTh CKOPOCTH XUMHYECKOW PEaKIMH OT MPHUPOJbI PeardpyrolluX BEHIeCTB. 3aBUCUMOCTH CKOPOCTH XMUMHYECKOM
peakIuy OT KOHIICHTPAIIUU PEarupyroIINX BEHIECTB. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIUU OT TUIONIAJN COMPUKOCHOBEHHS pearupyromnx
BEIIECTB ((«KUTISIIUHI CTIOW»).
JlabopaTopuble onbIThl 1. [lonyueHne ruipokcua MHKA U UCCIIEIOBAHUE €r0 CBOMCTB. 2. MonenupoBanue noctpoeHus [leproandeckoit cucteMbl
XUMHUYEeCcKUX 3neMeHToB [, MI.MeHaeneeBa
JAnarHocruyeckasi KOHTpPOJIbHasI padora
IIpeaMeTHbIE pe3ybTaThl 00y4eHH S
VYyamuiics 10J1KeH ymems:
WCIIOJIb30BaTh MPU XapaKTEPUCTHKE MPEBPAICHUIN BEHIECTB MOHATHUS: «XUMHUYECKasl PEAKLMs», «PEAKIUU COCAUHEHUS», «PEAKLIUU Pa3I0KCHUS,
«peakIuu 0OMEHay, «PEaKIUH 3aMEIICHUS», «PEAKIINH HEUTPaTHU3aluny, «IK30TePMHUUECKUE PEAKITUN», «IHIOTEPMHUECKUE PEAKITUN», «OOpaTHMbIE
peaKkium», «HEOOpPaTUMBIE pEAKIHH», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIUU», «TOMOTE€HHBIE pEaKIHU», «TETEPOTCHHBIE pPEaKIHI,
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«KATAIUTUYECKUE PEaKIMU», «HEKATAJTUTHUYECKHE PEaKIUU», «TEIUIOBOM J(PPEKT XUMHUYECKOH pPEaKIUu», «CKOPOCTh XHMHUYECKOW pPEaKIHmy,
«KaTaIm3aTopy;

XapaKTepHU30BaTh XUMHUYECKHE JJIEMEHThl |—3-ro mepuo/ioB MO UX MOJoKeHWI0 B llepumogmueckoi cucteme xumuueckux saementoB JI. .
MeneneeBa: XUMHUYECKUN 3HAK, MOPSIKOBBIA HOMEp, MEPUOJ, TPYINa, MOATPYIINa, OTHOCUTEIbHAs aTOMHAas Macca, CTpOCHHE aTtoma (3apsl sjpa,
YHCIIO MPOTOHOB M HEUTPOHOB B siJIpe, 0011Iee YHCIIO 3JIEKTPOHOB, paclpeleleHHE 3JIEKTPOHOB M0 AIEKTPOHHBIM CJI0SIM, MPOCTOE BEIIECTBO, GopMmyIa,
Ha3BaHUE U THUII BBICIIETO OKCUAA U TUPOKCHU/IA, JIETYYEro BOJOPOAHOTO COSTUHEHHUS (JJIs1 HEMETAILJIOB));

XapaKkTepu30BaTh OOIIKME XHMHUYECKHE CBOWCTBA aM(OTEpPHBIX OKCHUIOB U THUJIPOKCHUIIOB; MPUBOAUTH IPUMEPHl PEAKIMM, MOITBEPKIAIOLINX
XUMHYECKHE CBOMCTBA aM(POTEPHBIX OKCUIOB U THAPOKCHJIOB;

JaBaTh XapaKTEPUCTUKY XUMHUECKHUX PEaKIUi MO YUCITY U COCTaBy MCXOJHBIX BEIIECTB M MPOIYKTOB PEeaKIMH; TeIIoBoMY 3¢ (deKTy; HampaBie HUIO
MPOTEKAHUS PEAKIIMK; U3MEHEHUIO CTETICHEH OKUCIICHUS 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOHBIX BEIIECTB; YYACTHIO KaTaIN3aTopa;
OOBSICHAT, M MTPUBOJUTH IMPUMEPHI BIUSHUSA HEKOTOPHIX (DakTOpoB (MpUpOJa pearupyrollux BEIIeCTB, KOHIIGHTpAlMs BELIECTB, IaBJICHUE,
TeMIIepaTypa, KaTajJu3aTop, HOBEPXHOCTh COMPUKOCHOBEHHMSI PEarupyIoIuX BEIIECTB) HA CKOPOCTh XUMHUYECKHUX PEaKIIHil;

Ha0II0/1aTh ¥ OMUCHIBATh YPABHEHUS PEAKINI MEXKIY BEIIECTBAMH C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) S3bIKA U S3bIKA XUMHUH,
IMPOBOAWTL OIIBITHI, MOATBCPKAAIOIMIUC XUMUUCCKUC CBOMCTBA an)OTepHBIX OKCHUAOB U THUAPOKCUIOB; 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU pcakuun
OT pa3nUyHBIX (aKTOpOB (MPUPOAA PEarupyroluX BEIIECTB, KOHILIEHTpAlMs BEILIECTB, NaBJICHHE, TeMIepaTypa, KaTalu3aTrop, MOBEPXHOCTh
COIPUKOCHOBEHHUSI pearupyrouux BEeIEeCTB).

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHUsI

Yyamuiics X0JIKeH ymems:

OTPEEIATH 1eJIb y4eOHOU NeATETbHOCTH C TTOMOIIBIO YUUTENSI U CAMOCTOSITEIbHO, HCKATh CPEJICTBA €€ OCYIIECTBIICHUS, paboTas 1Mo TUIaHy, CBEPSITh
CBOM JICHCTBUS C LIETBIO U MPU HEOOXOAMMOCTH HCTIPABIATH OIIHMOKH C TOMOIIIBIO YYUTENS U CAMOCTOSITENHHO;

COCTaBJISATh AaHHOTAIIMIO TEKCTA;

CO3/1aBaTh MOJIENIU C BBIJEICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M MPEJCTaBICHUEM HX B MPOCTPAHCTBEHHO-TpaUuecKol MM 3HAKOBO-
CUMBOJIMYECKOM (popme;

OTIpEAETISATH BUBI KIIACCU(PUKAIIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBJISATh MPSIMOE JIEAYKTUBHOE J10KA3aTENbCTBO.

Tema 1. Metamabl (194)

[Tonoxenune meramnoB B Ilepmonnueckoin cucreme xumuueckux sneMeHToB [[. 1. MenaeneeBa. Meramnnueckass KpUCTaUIMYeCKash pelIeTKa U
MeTaJuThdecKasi XuMu4eckas cBsi3b. O0mue ¢puzndeckue cBoicTBa MeTauioB. CIuiaBbl, UX CBOMCTBA M 3HaUE€HHWE. XMMUYECKHE CBOWCTBA METAJLJIOB KakK
BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX MOJOKEHHS B JIEKTPOXUMHUYECKOM PsITy HAPSHKEHUH METaJIIOB.

Koppo3sus meramios u criocoOb1 60ps0bI ¢ Hel. MeTaiusl B mpupoe. OO01ue cCrioco0bl UX MOTYISHHS.

OO01mas XapaKTepUCTUKA IIEJOYHbIX MeTANI0B. MeTtamisl B mpupoae. O0mme crnocoOs! ux nmonydenus. Ctpoerne aromoB. Lllenounbie MeTanmbl —
MPOCTHIE BellecTBa. BaykHeIIe COeTMHEHNS METOYHBIX METANIOB —OKCH/IbI, THAPOKCHIBI U COJTH (XJIOPUIBI, KapOOHATHI, CyIb(aThl, HUTPATHI), HX
CBOWCTBA M MPUMEHEHUE B HAPOJAHOM X03siicTBe. KanuitHbie ynoOpeHus.
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OO0mas xapakTepucTuKa 3jJeMeHTOB riasHoi noarpynnsl II rpynnel. Ctpoenue atomoB. 1llenouno3eMenbHble METAIBI — MPOCTHIE BELIECTBA.
Baxxueiime coenHeHUs MIEI0YHO3EMETbHBIX METAJUIOB — OKCH/IbI, THAPOKCUIBI U CONU (XJIOPUIBI, KapOOHATHI, HUTPATHI, CyIb(haTsl, pocdaTsr), ux
CBOICTBA U NIPUMEHEHNE B HAPOJITHOM XO35IMCTBE.
Amomunnii. CtpoeHue atoma, (GU3MYECKHE M XMMHUYECKHE CBOMCTBA MPOCTOro BemiecTBa. COeIMHEHHs AJIOMUHUS — OKCHJ M THIPOKCHM, UX
ampoTepHbIid xapakTep. BaxHeimue conu amromunus. [I[puMeHeHne aTtoMUHNS U €70 COCTUHCHHA.
Keneszo. Ctpoenue aroma, pu3NUECKUe U XUMHUYECKUE CBOMCTBA MPOCTOro BemiecTBa. ['enernueckue psapl Fe2+ u Fe3+. Baxueiimue conu xenesa.
3Ha4YeHME JKeJe3a U €ro COeUHEHUN Ul IPUPOJIbI M HAPOJHOT'O XO3sHCTBa.
JemoncTrpanun. OOpa3ipl MIETOYHBIX W IIETOYHO3EMENbHBIX MeTauioB. OOpa3iel criaBoB. B3auMmonelcTBHE pPacTBOPOB KHUCIOT M COJIEH C
Metauiamu. [lomydeHune rugpokcuaa allOMUHUS WU HCCIEAOBaHUE €ro CBOWCTB. B3aumopeiicTBue xeneza ¢ consiHOM kuciaotou. Ilomydyenue
ruapokcuioB xenesa (I11) u (I1II) u u3yuenue ux cBOMCTB.
IpakTnyeckue padorpl. 1. OcyliecTBiICHNE EMOYKH XUMUYECKUX MpeBpamieHui. 2. [lonmyyenue u cBoiicTBa coeAMHEHU MeTailioB. 3. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 Ha pacliO3HaBaHUE U MOJIyY€HUE COEJUHEHUI METaIOB.
Kounrpoabsnas padora Nel no teme : Meramib»
IIpenmeTrHble pe3yJibTaThl 00yUeHHS
Yyamuics X0J1KeH ymems:
UCIOJIb30BaTh IpPHU XapaKTEPUCTUKE METAUIOB M MX COEIMHEHUN MOHATHA: «METAJUIbI», «pPsJl aKTMBHOCTU METAJIOBY, «IIEJIOUYHbIE METAJUIbI»,
«ILEJOYHO3EMEIIbHbIE METaJUIbl», HCIOJIb30BaTh MX IPU XAPAKTEPUCTUKE METAJUIOB; JaBAaTh XapaKTEPUCTUKY XMUMHUYECKUX 3JIEMEHTOB-METAJIOB
(LIETOYHBIX METAJUIOB, MAarHus, KajbLUs, aJIOMMHMS, Xeje3a) M0 HUX HojokeHuto B llepuoguueckoil cucteme XuMudeckux snemeHtoB /[ .
MenpeneeBa (XMMHUYECKUN 3HAK, MOPSAIKOBBIM HOMEp, MEepUOJ, Ipylma, MOArPYIa, OTHOCUTENbHAsT aTOMHAsl Macca, CTpOeHue aToMa (3apsj sjapa,
YKUCJIO NMPOTOHOB M HEUTPOHOB B fAApe, OOLIEE€ YHUCIO 3JIEKTPOHOB, PACIPENEICHHE 3JIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), MPOCTOE BELIECTBO,
dbopMyIna, Ha3BaHUE U TUII BBICIIIETO OKCUIA U THAPOKCH/IA);
Ha3bIBaTh COEIMHEHMS] METAINIOB M COCTABIIATh UX (POPMYJIBI [T0 HA3BAHUIO;
XapaKTepu30BaTh CTPOECHUE, 001IHe (PU3NYecKre U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB;
OOBSACHATH 3aBUCUMOCTb CBOMCTB (MJIM MPECKA3bIBaTh CBOMCTBA) XUMUYECKHUX 3JIEMEHTOB-METAUIOB (paAnyC, METANINYECKUE CBOMCTBA JIEMEHTOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBAa 3JIEMEHTOB) M 00pa3yeMbIX HMH COEIMHEHHH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHAOB U
THJIPOKCHUJI0B, OKHCIUTEIbHO-BOCCTAHOBUTENLHBIE CBOICTBA) OT MosioxkeHus B [lepuonnyeckoil cucteme xumuieckux anemeHnToB Jl. V1. Menpaeneena;
OIUCHIBAThH OOIME XUMUYECKHE CBOMCTBA METAJNIOB C IOMOIIBIO €CTECTBEHHOT'O (PYCCKOT0 WM POJHOIO) A3bIKA U S3bIKAa XUMUHU;
COCTaBJISITh MOJIEKYJISIPHBIE YpaBHEHHUS peakluil, XapaKTEepU3YIOLIUX XHMUYECKHE CBOMCTBA METAJUIOB M MX COEJAMHEHUH, a Tak)Ke AJIEKTPOHHbIE
YPaBHEHUS IIPOLIECCOB OKUCIICHUSI-BOCCTAHOBIICHUS;
YpaBHEHHUS IEKTPOIUTUYECKON TUCCOLMAIINU; MOJIEKYJISIPHBIE, TOJIHBIE U COKPALIEHHbIE HOHHbBIE YPABHEHMSI pEaKLUi C y4acTHEM DJIEKTPOJIUTOB;
yCTaHaBJIMBATh MPUUYUHHO-CIIECTBEHHBIE CBA3U MEXIY CTPOCHHEM aTOMa, XUMHUYECKOW CBS3bIO, TUIIOM KPUCTAINIMYECKON PEIIETKH METANIOB U UX
COCIMHEHHH, UX 00MUMHU (PU3UIECCKUMH U XUMUYECKUMH CBOMCTBAMU;
OMUCHIBAaTh XMMHUUYECKHE CBOWCTBA HIEJOYHBIX U IIETOYHO3EMENIbHBIX METAIJIOB, a TAaK)K€ AJTIOMUHMS M XKejle3a M MX COCIMHEHHM C MOMOIIbIO
€CTECTBEHHOT'O (PyCCKOT0 MJIM POJIHOTO) A3bIKA U A3bIKA XUMHUH;
BBITIOJTHSATh, HAOIIOAATh U ONMUCHIBATh XUMUYECKHI SKCIIEPUMEHT 10 paCMO3HABAHUIO BAXKHEHIIINX KATHOHOB METAIIJIOB, THIPOKCH/I-HOHOB;
AKCIIEPUMEHTAJILHO UCCIIEIOBAaTh CBOMCTBA METAJIJIOB U UX COEIMHEHUH, pelIaTh SIKCIIEPUMEHTAJIbHBIE 3a/1aul 10 TeMe «MeTaiby;
OIHCHIBATh XUMUYECKUI 3KCIIEPUMEHT C IIOMOIIBIO ECTECTBEHHOI'O (PYCCKOT0 MJIM POAHOIO) SI3bIKA U SI3bIKA XUMHUU;
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MIPOBOJIUTH PACcUEThl 10 XUMHUECKUM (POpPMYyJIaM U YPaBHEHHSIM PEAKLIUH, IPOTEKAIOIMIUX C yYaCTHEM METAJIJIOB U MX COSAMHEHHH.

MeTanpeamMeTrHbie pe3yJibTAaThl 00y4eHUs

VYyamuiics 10JIKeH ymemp:

paboTaTh 1O COCTaBICHHOMY IUIaHY, UCIOJIb3Yys Hapsly C OCHOBHBIMU U JIONOJHUTENbHBIE CPEACTBA (CIPABOUYHYIO JUTEPATYPY, CIOXKHbBIE IPUOOPHI,
cpenctBa MKT); ¢ moMotpto yautenst oTOUpaTh Ui pemieHus: Y9eOHbBIX 3a7a4 HEOOXOJUMbIC CIIOBAPH, SHIIMKIONEANH, CIIPABOYHUKH, DJIICKTPOHHBIC
JUCKH;

COIIOCTABJIATh M OTOMpaTh WH(GOPMAIINIO, TIOTYYCHHYIO U3 Pa3UYHBIX MCTOYHUKOB (CIOBApH, SHIUKIIONEINHU, CIIPABOYHUKHU, JICKTPOHHBIC JHUCKH,
cetb IHTEpHET);

MIPEJICTaBIATh HHPOPMAIIHIO B BUIE TAOJIUII, CXEM, OITOPHOTO KOHCIIEKTa, B TOM YHclie ¢ mpuMeHeHueM cpeactB UKT;

0o OpMIIATH CBOM MBICIIM B YCTHOW M MHCbMEHHON PEYH C YU€TOM CBOMX Y4YEOHBIX M JKU3HEHHBIX PEUYEBBIX CUTYaIHil, B TOM UYHCJE C MPUMEHEHHUEM
cpeactB UKT;

COCTAaBJISITh PELICH3UIO HA TEKCT;

OCYILIECTBIIATH J10Ka3aTe€IbCTBO OT POTUBHOTO.

Tema 3. Hemeransl (234)
OO01as xapakTeprcTUKa HeMETaJIOB: nojoxeHue B [lepuonnyeckoii cucteme xumudeckux snemenToB J. .Menneneesa,
O0COOCHHOCTH CTPOCHHS aTOMOB, MICKTPOOTPHUIATEIHHOCTS (D0) Kak Mepa «HEMETALTUIHOCTHY, pan 0. Kpucrammmdeckoe CTpOCHHE HEMETAIIOB —
MpOCTHIX BewlecTB. AimoTponusa. Puznueckue cBoicTBa HeMeTauioB. OTHOCUTENBHOCTD MOHATUNA «METAILD) U «HEMETAILI.
Bopnopon. [Tonoxenue Bogopoaa B [lepuoanueckoii cucreme xumuueckux sneMenToB [1. . MenpaeneeBa. CTpoeHue atoMa U MOJIEKyIbl. Duznueckue
Y XMMHYECKUE CBOMCTBA BOAOPO/A, €r0 MOJIyY€HNE U IIPUMEHEHUE.
Bona. Ctpoenne wmonekynsl. Bomopomnass xumuueckas cBsi3b. Duznueckwe CBONCTBA BOJABI. AHOMaJIMU CBOWCTB BOJBI. [ HIpoQuibHBIE U
rupodoOHbIe BellecTBa. XHUMHUYECKHE CBoWcTBa BoJbl. KpyroBopoT Boasl B mpupoje. Bomoouncrtka. Aspauus Bojabl. BbITOBbIE (QUIBTPHL
MunepanbHble BOAbL. JJUCTHIIIMpOBaHHAs BO/IA, €€ MOJIy4eHHUE U IPUMEHEHUE.
OO0mas xapakTepucTHKa rajgoreHoB. CtpoeHue aTroMoB. [IpocThie BemecTBa 1 OCHOBHBIE COEAMHEHMSI TAJIOTEHOB, X CBOMCTBA. KpaTkue cBeneHus
o0 xJyiope, 6pome, prope u noae. IlpumeHeHne rajloreHoB U UX COETMHEHUI B HAPOJITHOM X035 CTBE.
Cepa. CtpoeHue aroma, aljOTpOINHUs, CBOWCTBA M NpuMeHeHHe pomOuueckoi cepbl. Okcunbl cepbl (IV) u (VI), ux momydenue, cBOWCTBa U
npuMmenenue. CepHasi KUCIIOTa U €€ COJIM, UX IPUMEHEHHE B HapOJHOM xo3siicTBe. [Ipon3BOACTBO CEpHON KUCIOTHI.
A3zot. CTpoeHHE aToMa M MOJIEKYJIbl, CBOMCTBA MPOCTOrO BeleCcTBAa. AMMMAK, CTPOCHHE, CBOMCTBA, MOIy4YeHUE U npuMeHeHue. Coau aMMOHUS, UX
coiicta u nmpumenenue. Okcuasl azota (II) u (IV). AzoTHas kucnota, ee cBoiicTBa U npuMeHeHne. HuTpatel 1 HUTpUTHI, TpoOJIeMa UX COAEpKaHUS B
CeNIbCKOXO035ICTBEHHON MPOAYKIIMH. A30THBIE yI00pEHUSI.
docdop. Ctpoenne aToma, auIOTPOIHs, CBOMCTBa Oemoro u kpacHoro (ocdopa, nx npumenenne. OcHOBHBIE coenuHeHus: okcua docdopa (V) u
optodochopHas kucinorta, pocatsl. DochopHbie yroOpeHus.
Yraepoa. CtpoeHne aroma, ajuloTpomnusi, cBoiicTBa Moaudukanui, npumeHenue. Oxcuabl yriepona (II) u (IV), ux cpoiicTBa U npHUMEHEHHeE.
KapOonatsl: KaabIMT, CO/IA, MOTAIl, UX 3HAYCHHE B TIPUPOJIE U )KU3HU YEJIOBEKa.
Kpemunii. CTpoenue aToma, KpUCTAINIMYECKUI KpeMHH, ero cBoiicTBa u mpumMeHeHue. Oxcupg kpemuus (IV), ero mpupogHble pa3HOBHIHOCTH.
Cunukatel. 3HaUEHUE COEAMHEHNH KPEMHUS B )KMBOU U HEKMBOM npupose. [IoHsATHE 0 CHIIMKaTHON POMBIIIEHHOCTH.
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JemoncTpanuu. [lonyyenne u pacnosHaBaHue Bojopoja. KauecTBeHHas peakiusi Ha TaJIOT€HUI-HOHBL.. B3auMopeicTBHe KOHLEHTPHUPOBAHHOMN
A30THOM KHCIIOTHI C MEZBIO.
JlabopaTopHble onbIThbl. O3HAKOMJICHHE C COCTaBOM MuHepanbHOW Bombl. 30. CBoiicTBa pa30aBlIeHHOW CEpPHOW KHCIOTHL. M3yueHue CBOWCTB
ammuaka. PacriosnaBanue coneit ammonusi. ['openue dochopa Ha Bo3ayxe u B kuciopozae. PacnosnaBanue docdaros. ['opeHue yris B KUCIOpOE.
[lepexon kap6OHATOB B TUAPOKAPOOHATHI.
IpakTuyeckue padorsl. 4. Pemenne sxcnepuMeHTaNbHBIX 3a1a4d Mo TeMe «lloarpynma kuciaopomay». 5. Ilomydenue, cobupanue u pacrno3HaBaHUE
ra3os.
Kountpoabsnas padora Ne2 no teme : Hemeramisi»
IIpenmeTHbIe pe3ybTAThI 00yUeHUs
Yyamuiics 10/zKeH ymemyp:
WCII0JIb30BATh MPU XapaKTEPUCTUKE METAILIOB U UX COCAUHEHUM MOHATUA: «HEMETAIIbD), «raJOT€HbI», «aJUIOTPOIHBIE BUAOU3IMEHEHU, GKECTKOCTh
BOJIbI», «BPEMEHHAs ’KECTKOCTh BOJABI», «IIOCTOSIHHAS dKECTKOCTh BOABI», «00I1ast KECTKOCTb BOABIY;
JaBaTh XapaKTEPUCTHUKY XUMHUYECKUX 3JIE€MEHTOB-HEMETAIIOB (BOIOPO/Ia, TalOreHOB, KUCIOPOJa, CEphl, a30Ta, (hocdopa, yriepoaa, KpeMHHS) MO UX
nosioxkeHnto B Ilepuoguueckoil cucreme xumuueckux snemeHToB JI. M. MenneneeBa (XMMUYECKUI 3HAK, MOPSAKOBBIH HOMEp, MEPHUOJ, IpYIIA,
MOATPYNIa, OTHOCUTENbHAs aTOMHAas Macca, CTPOCHHE aToMa (3apsii sapa, YHUCIO MPOTOHOB UM HEUTPOHOB B siApe, OO0IIee YHCIO 3JIEKTPOHOB,
pacripesieieHue JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, (hopMysa, Ha3BaHUE M THII BBICHIETO OKCHAA W THAPOKCHAA, hopMmyna U
XapakTep JIETy4ero BOJIOPOAHOIO COCTUHEHUS);
Ha3bIBaTh COEAMHEHMSI HEMETAJIJIOB U COCTABIIATh UX (POPMYIIbI IO HA3BaHMUIO;
XapaKTepu30BaTh CTPOCHUE, 00IIMe (hHU3HUECKUe U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB;
OOBSICHATh 3aBUCHMOCTh CBOWMCTB (WMJIM TPEICKa3bIBaTh CBOMCTBA) XMMHUYECKHX JJIEMEHTOB-HEMETANIOB (PagnyC, HEMETAJUIMYECKHE CBOWMCTBA
3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX MMHU COCIUHEHUH (KHCIOTHO-OCHOBHBIE CBOWCTBA BBICHIMX
OKCHJIOB M THJIPOKCHJIOB, JIETyYUX BOJOPOJHBIX COEIMHEHUH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA) OT MoJIokeHUs B llepmonnueckoit
cucTeMe XuMuueckux aemenToB /. . Menneneesa;
OIHCHIBATh O0IINE XMMHUYECKHE CBOMCTBA HEMETAIIJIOB C TOMOIIBIO0 €CTECTBEHHOI'O (PYCCKOTO MITU POJIHOTIO) SI3bIKA U S3bIKa XUMUHU;
COCTaBJISITh MOJIEKYJISIPHBIE YPaBHEHHUS PEAKLUW, XapaKTepU3YIOIIUX XUMHYECKUE CBOMCTBA HEMETAJJIOB U MX COEIMHEHMH, a TAK)Ke HIIEKTPOHHBIE
YPaBHEHUs MIPOLIECCOB OKUCIICHUSI-BOCCTAHOBIICHHUS,;
YPaBHEHUS AJNEKTPOIUTUYECKOMN AUCCOLUALINH; MOJIEKYIISIPHBIE, TOJIHBIE U COKPAILIEHHbIE HOHHBIE YPABHEHUS PEAKLIUN C yUaCTUEM SJIEKTPOJIUTOB;
YCTaHABIIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSA3HM MEXKIY CTPOEHUEM aTOMa, XUMHUECKOHN CBA3BIO, TUIIOM KPUCTAIIIMYECKON PEeIIeTKH HEMETAJJIOB U UX
COEMHEHMH, UX 00IKUMHU (PU3MUECKUMU U XUMUYECKUMHU CBOWCTBAMU;
ONKCHIBATh XMMHUYECKHE CBOMCTBAa BOAOPOJ]A, TajJOreHOB, KHUCIOpOJa, Cepbl, a3ora, ¢ocdopa, rpadura, anmasa, KpeMHHUS M HX COECTUHEHHUH c
MIOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO WIIM POJHOIO0) SI3bIKA U A3bIKA XUMUH;
OIHCHIBATh CIIOCOOBI YCTPaHEHUS )KECTKOCTHU BOJIbI U BBITIOJIHATH COOTBETCTBYIOLINI UM XUMUYECKHUM SKCIIEPUMEHT;
BBITIONHSATh, HAOMIOAATh U OMUCHIBATh XUMUYECKHI SKCIIEPUMEHT 10 Paclio3HABaHUIO MOHOB BOAOPOJAa U aMMOHHS, Ccynbdar-, kapOoHAT-, CHIIUKAT-,
dbocdar-, xmopu-, OpoMu-, HOAUI-UOHOB;
9KCIIEPUMEHTAJILHO UCCIIEI0BATh CBOMCTBA METAJIJIOB U X COEIMHEHUH, pElIaTh SKCIIEPUMEHTAIbHBIE 3a1aul 110 TeMe «Hemeramiby;
OIHCHIBATh XUMUYECKUH KCTIEPUMEHT C MIOMOIIBIO €CTECTBEHHOT'O (PYCCKOT0 MJIM POAHOIO) SI3bIKA U S3bIKa XUMUMU;
MIPOBOMTH PACUEThI M0 XUMUYECKUM (POpMyJIaM B YPaBHEHHSIM pEaKIUii, MPOTEKAIOIINX C Y4aCTUEM HEMETAIIIOB U UX COSMHEHUH.
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MeTanpeameTHblie pe3yabTaTbl 00y4eHHU s

VYyamuiics 10JIKeH ymems:

OpPraHM30BbIBATH yUEeOHOE B3aUMO/ICHCTBHE B IpyMIIe (paclpeaesiTh PoJit, JOTOBAPUBATEHCS APYT C AIPYIOM U T. 11.);

NpeABUACTh (IPOrHO3UPOBATH) MOCIEICTBHS KOJUIEKTUBHBIX PEIICHUI;

MMOHUMATh [IPUUMHBI CBOETr0 HEyCIeXa U HaXOIUTh CIIOCOOBI BHIXOJIA U3 3TOM CUTYyAlINH;

B JIMAJIOTE C YYUTENIEM YYUTHCS BBIPAOATHIBATH KPUTEPHUH OIICHKH M ONPECNIATh CTEICHb YCICIIHOCTH BBITIOJHEHHS CBOEH paboThl U pabOTHI BCEX,

HCXO0/ISl U3 UMEIOIUXCSl KPUTEPUEB, COBEPILIEHCTBOBATh KPUTEPUU OLIEHKH U MOJIb30BATHCS UMH B XOJ€ OLIEHKU U CAMOOLIEHKH;

OTCTaWBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MOATBEPKIaTh apTyMEHTHI (pakTamu;

KPUTUYHO OTHOCUTBHCSA K CBOEMY MHEHHIO;

CIIyIIaTh APYTUX, MBITATbCS IPUHUMATD IPYT'YIO TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHUS;

COCTaBJIATH pedepar 1o onpeaeacHHon hopme;

OCYUIECTBJISATh KOCBEHHOE Pa3JICIUTENbHOE 10Ka3aTeIbCTBO.

Tema 4. Oprannueckue Bemectna (114)

Tema 5. O60011eHNEe 3HAHMI 10 XUMMH 32 KYPC 0CHOBHOI IIK0JbI. [loaroroska k rocynapcrBenHoi urorosoit arrecrauuu (I'MA) (64)

[Tepuonnueckuii 3axkoH u [leproanueckas cucrema XumMuyeckux 3iaeMeHToB . 1.MenneneeBa. @u3nM4eCKuil CMbICI TOPSIAKOBOIO HOMEPA AJIEMEHTA,

HOMEPOB NEpUOoAa U IPYIIbl. 3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB 3JIEMEHTOB U MX COCAMHEHUH B MEPHUOJAX U IPYIIAax B CBETE IPEICTAaBICHUN O

CTPOEHUU aTOMOB JIEMEHTOB. 3HaueHue [leproanyeckoro 3akoHa.

Bubl xXuMudeckux CBA3€H U TUIbI KPUCTAJUIMYECKUX PEHIETOK. B3auMOCBI3b CTPOEHUS U CBOICTB BELIECTB.

Krnaccudukanus XMMUYECKUX PEaKIHid MO Pa3IMYHBIM MPU3HAKaM (YUCIIO U COCTaB PEarupyrolux U OOpa3yIOMIMXCs BEIIECTB; HATMYHE TPAHUIIBI

pasnena a3; TermnoBoil 3(PpPeKT; u3MeHeHHe CTEeNeHelW OKUCIEHUS aTOMOB; MCIONB30BaHWE KaTalau3aTopa; HampaplieHHe mpoTekaHus). CKOpoCTh

XUMHUYECKUX Peakiuii U (hakTopsbl, BIUsIoNMe Ha Hee. OOpaTUMOCTh XMMHUECKUX PEAKIINI M CIIOCOOBI CMEIIEHUSI XUMUYECKOTO PAaBHOBECHS.

[IpocTtbie u croxHbIe BelecTBa. MeTaiibl M1 HeMeTauibl. ['eHeTnyeckue psiabl MeTallia, HeMeTaula U epexoiHoro Metaia. OKCuabl U THAPOKCUIBI

(ocHOBaHMsI, KHUCIOTBI, aM(oOTepHble THAPOKCHUIBI), coimu. WX cocrtaB, kimaccupukamuss U OOIIME XUMHUYECKHE CBOWCTBA B CBETE TEOPHHU

ANEKTPOJIUTUYECKON AUCCOLUALINH.

HTorosasi kKoHTpoJIbHasi padoTa 3a Kypc XuMuM 9 kiiacca

JINYHOCTHBIE Pe3yJIbTAThI 00y4YeHUs

Yyammiics 10JI2KeH:

3HAmMb U NOHUMAMb: OCHOBHbBIE UCTOPUYECKHE COOBITHUS, CBA3aHHbBIE C PA3BUTUEM XMMHHU U OOIIECTBA; TOCTHKEHUS B 00JIaCTU XUMHH U KYJIbTypHBIE

Tpaguiuu (B 4aCTHOCTH, HAYYHBIC TPAJAMIIMH) CBOEH CTpaHbI; OOMIEMHUPOBBIE TOCTHKEHHUS B O0JACTH XWUMHUHU; OCHOBHBIEC NMPUHIMIBI M TpaBUia

OTHOIICHHUS K MPUPOJIE; OCHOBHI 37J0POBOT0 00pa3a )KU3HHU U 310pOBbeCOEPEraroInX TEXHOIOTU;

TpaBUJjIa MOBEJICHUS B YPE3BBIYAHBIX CUTYAIUsX, CBSI3aHHBIX C BO3JICHCTBHEM Pa3IUYHBIX BEIIECTB; OCHOBHBIC TIPaBa U 00S3aHHOCTHU TpakJIaHWHA (B

TOM YHCJIE YYaIIErocs ), CBSI3aHHbIE C TNYHOCTHBIM, TPO(ECCHOHATBLHBIM U KU3HEHHBIM CaMOOIIPe/IeTICHIEM;

COIMATBHYIO 3HAYMMOCTh M COJIEpKaHue MpodecCrid, CBI3aHHBIX C XUMHUEH;

UCHBIMBIEAMb: TYBCTBO TOPJOCTU 32 POCCUMCKYI0 XMMUYECKYIO HAYKy M YBa)KEHUE K UCTOPUHU €€ PA3BUTHS; YBAXKCHUE U MPUHATHUE JTOCTHKEHUI

XUMHUHU B MUPE; JII0O00BH K MPUPOJIC; YBAKEHUE K OKPYKAIOMUM (yJaluMCs, YIUTEISIM, POJUTENSIM U JIp.) — YMETh CIIYIIaTh M CIBIIIATh MapTHEPA,

MpHU3HABaTh MPABO KAXKJIOTO HAa COOCTBEHHOE MHEHHE, NMPUHUMATh PEIIeHUS C YYeTOM MO3WIUN BCEX YYaCTHHUKOB, YYBCTBO IPEKPACHOTO U
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9CTCTUYCCKUX YYBCTB Ha OCHOBC 3HAKOMCTBA C MUPOM BCIHICCTB U UX HpeBpaLueHHﬁ; CaMOYBAXXCHUC U SMOIIMOHAJIbHO-TIOJIOKUTCIIBHOC OTHOUICHUC K
ceOe;

NPU3HABAMb: TICHHOCTD 3710pOBbsI (CBOECTO U JPYTHUX JIFOJCH ); HEOOXOJMMOCTh CAMOBBIPAKCHHUS, CAMOPEATU3AIMH, COIIMATBLHOTO MPHU3HAHMS,
0OCO3Haseamusb. TOTOBHOCTH (I/IJII/I HeFOTOBHOCTB) K CaMOCTOATCIIbHBIM IMOCTYIIKAM U I[eﬁCTBHHM, OTBCTCTBCHHOCTD 3a UX PC3YyJIbTAThbl; TOTOBHOCTDH (I/IJII/I
HETOTOBHOCTH) OTKPBITO BBHIPAXKATh U OTCTAUBATH CBOIO MO3UIIMIO M KPUTHYHO OTHOCUTHCS K CBOMM ITOCTYIKAM;

NPOABIAMb: SKOJIOTUYECKOE CO3HAHME; M00POKEIaTeIbHOCTD, JOBEPHE M BHUMATEIBHOCTh K JIFOJSM, TOTOBHOCTh K COTPYIHHUYECTBY U APYKOE,
OKa3aHUIO TOMOIIM TEeM, KTO B HEH HyXmaeTcs; OOOOIICHHBIH, yCTOWYMBBIA W HW30MPATEIbHBIA [MO3HABATEIbHBIH HHTEPEC, HHUIMATHUBY H
JM0003HATEILHOCTh B M3YUYCHUH MUPA BEIIECTB M PEAKIIHIA; 11EJICyCTPEMICHHOCTh U HACTOMYUBOCTD B IOCTHIKCHUH 11€JICH, TOTOBHOCTD K MPEOI0JICHHUIO
TPYIHOCTEH; yOSIKICHHOCTh B BOBMOXHOCTH TIO3HAHUS [IPUPOJIbI, HEOOXOAUMOCTH Pa3yMHOI'0 MCIIOJIb30BaHMS JOCTHKCHUI HAYKW U TEXHOJIOTHH st
pa3BHUTHS OOIIECTBA;

YMemp: YCTAHABIUBATH CBSA3b MEXKIY LIEJIbI0 M3YUCHHUS XUMHUH U TEM, JJIS Y€ro OHA OCYIICCTBIISIETCS (MOTHBAMM); BBIOJIHATH KOPPUTHPYIOIILYIO
CaMOOIICHKY, 3aKJII0YAOIIYIOCS B KOHTPOJIC 3a MPOIECCOM M3YYCHUS XMMUU M BHECEHHHM HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX dTAaraM U
CIoco0aM U3y4YCeHUsT Kypca XMMHH; BBIMOJHATh PETPOCIIEKTUBHYIO CAMOOIICHKY, 3aKJIIOYAOIIYIOCS B OIIEHKE MPOIIECca U pe3yibTaTa U3yueHHs Kypca
XMMHH OCHOBHO# IIKOJIBI, IIOABEICHHH HTOTOB HAa OCHOBE COOTHECEHUS 1ICJICH U Pe3yJIbTAaTOB;

CTPOUTH YKU3HCHHBIC M MPO(ECCHOHANBHBIC IIAHBI ¢ YYETOM KOHKPETHBIX COIHAIbHO-UCTOPUYECKUX, MOJUTHUCCKHUX U IKOHOMHUYCCKHUX YCIOBHIA;
0CO3HABaTh COOCTBEHHBIC IICHHOCTH U COOTBETCTBHE MX

NPUHUMACMbIM B KH3HU PEIICHUSAM; BECTH TUAJIOT HA OCHOBE PABHOIMPABHBIX OTHOIICHHH M B3aMMHOTO YBAKCHHUS; BBIICIATH HPABCTBEHHBIN ACIEKT
MOBEACHUA WU COOTHOCUTH IMOCTYIIKH (CBOI/I U Opyrux HIOHeI;'I) A COOBITHS C MNPUHATBIMU 3TUYCCKMMHU HOPMaMH; B IPECACIaX CBOUX BO3MOXKHOCTEU
POTHUBOICHCTBOBATH JCUCTBHUSAM M BIMSHUSM, IPEICTABISIONIMM YyIPO3Y JKU3HH, 30POBbIO U 0€30MAaCHOCTH JIMYHOCTH U OOIIIEeCTBA.
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Y4yeOHO-MeTOoAHYEeCKOe 0O0ecledeHHe Kypca XUMUH
OCHOBHO# 00111€00pa30BaTEeIbLHON HIKOJIbI
Y4eOHO-METOAMUECKUN KOMIUIEKT JUIsl H3y4eHUs Kypca XuMHuH B 8—9 Ki1accax, CO3JaHHBIA aBTOPCKUM KOJUIEKTHBOM 1011 pykoBojacTtBoM O. C.
I"abpuensinHa.
YMK «Xumus. 8 kiaace»

. 'abpuensu O.C., OctpoymoB WN.I'., Cnanko C.A. Xumus. 8 kinacc. M.: [Ipocsemnienue, 2021 r.
. Metomnueckoe nocobue. 8 kiacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
. [Iporpamma kypca xumuu a1 8—9 kiaccoB oOmieoOpa3zoBarenbHbIX yupexaeHui (aBTopel O. C. IN'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
. XuMmus B TecTax, 3ajauax u ynpaxnenusx. 8 kinacc (aBropsl O. C. I'abpuensa, U. B. Tpurybuax).
. DnekTpoHHas (popma yueOHUKA.

DN AW =

YMK «Xumus. 9 kiaace»
. Xumus. 9 knacc. YueOnuk (aBropsl O. C. ['abpuensu, U. I'. Octpoymos, C. A. Cnagkos).
. Metomuueckoe nocoowue. 9 kiacc (aBropsl O. C. I'abpuensna, U. I'. Octpoymos, C. A. Cnaakos).
. [Iporpamma kypca xumun st 8—9 kinaccoB o0mieo0OpazoBarenbHbIX yupexaeHuit (aBtopsl O. C. 'abpuensn, U. I'. Octpoymos, C. A. Crnaakos).
. Xumud B TecTax, 3a7adax u ynpaxaeHnusx. 9 kimacc (aBropsl O.C. 'abpuens,
. B. Tpury6uax).
5. DnexTpoHHas popMa yueOHHKA.

A WN =

NudopmanuoHHbIe cpeacTBa

HuTepHeT-pecypchl Ha PyCCKOM SI3bIKE
1. http://www.alhimik.ru. IIpencraBnensl cienyromue pyOpUKH: COBEThl aOMTYpUEHTY, YUMTENIO XUMHH, CIPABOYHUK (OYeHb OoJbIas MoJa0OpKa
TaOJUI] ¥ CIIPABOYHBIX MAaTEPHAIIOB), BECENAsi XUMHsI, HOBOCTH, OJIMMITHAIbBI, KyHCTKaMepa (MHOTO MHTEPECHBIX HCTOPUIECKUX CBEICHUN ).
2. http://www.hij.ru. XXypHan «XuMus 1 )KU3Hb» MOHATHO U 3aHUMATENIbHO PAcCKa3bIBAeT 000 BCEM MHTEPECHOM, YTO MPOMCXOIUT B HAYKE U MHpE, B
KOTOPOM MBI KUBEM.
3. http://chemistry-chemists.com/index.html. DnexTpoHHBII XypHan «XHUMHKM U XUMHsS», B KOTOPOM IPEACTAaBIEHbl OIBITHI MO XHMHHU U
3aHUMaTeIbHass HHPOPMAIIKs, TIO3BOJISIONINE YBIICYh YUSHHKOB SKCIIEPUMEHTAIBHOMN YacThIO MTPEeIMETa.
4. http://c-books.narod.ru. BceBo3zMorkHas muTepaTypa Mo XUMUH.
5. http://www.prosv.ru/. Tlocobust ais ydamuxcsi, B TOM YHCIIe IS TOATOTOBKH K uTOoroBoi arrecranuu (OI'D u EI'D), meTonuueckue mocodust st
yuuTeNIeH, HayqHO-TIONYJIsIpHAs TUTepaTypa o XUMUH.
6. http://1september.ru/. )KypHan npeaHa3HaueH He TOJNBKO AJsl yuuTenei. B HEM npeacTaBieHo 60bII0e KOJTHMYECTBO PabOT YUYEHUKOB, B TOM YHCIIE
HCCIIEI0BATENILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii mKoIbHBIN TOPTa CO CCHUIKAMU Ha 00pa30BaTebHBIE CANTHI 110 XHMUH.
8. www.periodictable.ru. COOpHHK cTaTeil 0 XUMHUYECKHX 3JIEMEHTaX, WIITIOCTPUPOBAHHBIM SKCIIEPUMEHTOM.
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HNHTepHeT-pecypc Ha aHIVIHIICKOM A3BIKe
http://webelementes.com. CoaepX HUT HCTOPUIO OTKPHITHS M OIMCAaHHWE CBOMCTB BCEX XHUMHMUYECKHX 3JEMEHTOB. byaer momesen mist ydamumxcs
SI3BIKOBBIX IIIKOJ U KJIACCOB, TAK KaK COJICP)KUT Ha3BaHHS DJICMEHTOB M BEIIECTB HA PAa3HBIX s3bIKAX.

O0BeKTHI y4eOHBIX IKCKYPCHii
1. My3eu: MUHEpaAJIOTHUECKHUE, KpaeBeAUeCKue, XyA0KkecTBeHHbIe, [lonuTexnnueckuil.
2. Jlaboparopuu: yueOHBIX 3aBEACHUI, arpoXuMiIabopaToOpuu, SKOJIOTUYECKIE, CAHUTAPHO-DIIHIEMUOJIOTUYECKHE.
3. Anrteku.
4. [Ipou3BoACTBEHHBIE OOBEKTHI: XUMUYECKUE 3aBO/IbI, BOJJOOUHCTHBIE COOPYKEHUS U IPYTrUe MECTHBIE POU3BOJICTBA.

MarepuajibHO-TeXHHUYECKOe o0ecriedeHre KaOMHeTa XMMUM

HarypajibHble 00beKTbI

HatypanbHbie 00BEKThI, UCTIONB3YEMbIe B 8—9 Kiaccax mpu OOy4eHHHM XUMHUH, BKIIOYAIOT B ce0s KOJUIEKIIMM MHHEPAJIOB U TOPHBIX MOPO/I,
METaJUIOB U CILJIABOB, OKCHJIOB, KHUCJIOT, OCHOBaHMWH, COJIEH, B TOM YHCJIE MUHEPAJIbHBIX yIOOpEHMI, a Takke 00pasibl OPraHUYECKUX BEIIECTB U
MatepuaioB, npeaycMorpeHHbix OI'OC. O3HakomiieHHe ¢ 00pa3llaMHM HCXOJHBIX BEIIECTB U FOTOBBIX M3JETUI MO3BOJISET IMOJYYUTh HATJISIIHBIC
MIPEJICTABJICHHS O MaTepuaie, BHEITHEM BHUJC, HEKOTOPBIX (PU3NICCKUX CBOMCTBaX 00pa3IoB. 3HAUUTEIbHBIE YI€OHO-TIO3HABATEIHLHBIC BO3MOKHOCTH
UMEIOT KOJIJICKIIMU, HU3TOTOBJICHHBIE CAMUMH IIKOJIbHUKAMU. [IpenmeTsl s TakuX KOJUJIEKUUH CcOOMpaloTcs BO BpeMsi DKCKYpCUH M JIPYrux
BHEYPOYHBIX 3aHATHUH.

Konnekuuu uCmonbp3yrOT TOJIBKO ISl O3HAKOMIICHHUS YYalllUXCsl C BHEIIHUM BHJIOM U (PU3UYECKHMMH CBOMCTBAMH DPA3JIMYHBIX BEIIECTB U
MarepuaioB. [ npoBeieHns] XUMUYECKUX OMBITOB KOJIJICKIIMH UCTIOIh30BaTh HEIb3S.

XuMu4yeckne PE€AKTUBLI U MAaTCPHAJIBI

O6paH_[eHI/IC CO MHOTHMMH BCIICCTBaAMHU Tpe6yeT CTpOroro CO6J'II-O,Z[CHI/I$I IpaBUJI TCXHUKU 6630H8.CHOCTI/I, 0COOEHHO IIPpU BBIITIOJIHCHUU OIIBITOB
CaMUMH YYCHUKaMU. Bcee H€O6XOJII/IMI:I€ MCPBI MPEAOCTOPOKHOCTU YKAa3aHbl B COOTBETCTBYIOINUX JOKYMCHTAX W MHCTPYKOUAX, @ TAKIKC B IMOCOOMX
JJIA y‘lHTeHeﬁ XHUMHUU.

Bce PCAKTUBBI W MaTCpuajibl, HYXHBIC I MPOBCACHHUA JCMOHCTPAIIMOHHOIO MW YYCHHYCCKOI'O0 OKCICPUMCHTA, IIOCTABJIAIOTCA B
O6p330BaTeJ'IBHBIe YUPCIKACHUA 06]]_[61"0 O6p8.30BaHI/I${ HNCHTPAJIN30BAHHO B BHUAC 3adpaHCC CKOMINICKTOBAHHBIX Ha60p013. HpI/I HeO6XO,I[I/IMOCTI/I
HpI/IO6p€TeHI/I$I JOMOJHUTCIIBHBIX PCAKTHBOB U MaTCpHUAIOB CICAYCT o6pan1aTLcs1 B CICHHUAJIU3UPOBAHHBIC MAara3snuHbl.

XumMuyeckas 1a00paTopHasi OCy/Aa, aNnapaTbl U NPUOOPbI

XUMHYECKas IOCY/A MTOAPA3AENIETCS Ha IBE IPYIIIBL: ISl BBIITOJHEHUS OIBITOB YYalTUMUCS U JUIsl IEMOHCTPALIMOHHBIX OIBITOB.

Hcnonp3yemple Ha ypokax XUMHUU B 8—9 Kkiaccax mpuOOpbI, ammaparbl M YCTAaHOBKM KIACCU(QHUIMPYIOT Ha OCHOBE MPOTEKAIOUIMX B HHUX
(bU3NYECKUX U XMMUYECKUX MPOLIECCOB MEKIY BEIIECTBAMHU, HAXOIAIIMMUCS B Pa3HBIX arperaTHbIX COCTOSIHUAX.
1) IIpuGops! pyist paboThl ¢ razaMu — MOJydyeHUE, cOOMpaHue, OYMCTKA, CYIIKA, MOTJIOIMIEHUE Ta30B; peaklUyd MEX]y MOTOKaMH ra3oB; peakluu
MEXJ1y Ta3aMHU B AJIEKTPUUYECKOM pa3psije; peakluu MEX 1y ra3aMy IIPU MOBBILIEHHOM JaBJICHUU.
2) Annapatsl ¥ TpUOOPHI JUIsSl OMBITOB C KUAKUMH U TBEPIBIMH BELIECTBAMH — MEpPEroHkKa, GuiIbTpoBaHUE, KPUCTAIIN3ALUS; IPOBEICHUE PeaKuil
MEXy TBEPJBIM BELIECTBOM U )KHUJIKOCTBIO, KHUJIKOCTBIO U )KMJIKOCTBIO, TBEPJBIMU BELIECTBAMH.
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BHe »T0# Kiaccupukauy HaXoIUTCs ydeOHas ammapaTrypa, MpelHa3HadeHHas Ui W3YYEHHUS] TEOPETHUYECKUX BOMPOCOB XUMHH: HILTIOCTPALIUU
3aKOHA COXPaHEHMs MacChl BELLIECTB, IEMOHCTPALMU 3JIEKTPOIIPOBOJHOCTH PACTBOPOB U IBUKEHUSI HOHOB B JJIEKTPUYECKOM I10JI€, U3YUEHUSI CKOPOCTH
XUMUYECKOH peakIiy, NOCIeJ0BATEIbHOCTH BBITECHEHUS TaJIOT€HOB U3 PACTBOPOB UX COEIUHEHHH.

BcnomoratensHy0 posib UTPAlOT H3MEPUTEIbHBIC U HAarpeBaTeIbHbIe IPUOOPHI, Pa3INYHbIe TPUCTIOCOOICHUS /171 BHIIOIHEHHUS OIBITOB.

Moaenu

OObeKTaMu MOAETUPOBAHUA B XMMHUHU SIBISIIOTCS aTOMBI, MOJEKYJbI, KPUCTAUIbl, 3aBOJACKHE allaparhbl, a TAKXKe MPOHCXOJIINE MPOIECCHI.
B npenonaBaHnM XUMHM UCIOJIB3YIOT MOJAEIM KPUCTALIMUECKUX PEIIETOK ainMasa, rpadura, cepsl, pocdopa, okcuna yriaepona(lV), noaa, xenesa,
MEU, MarHusl.

Beimyckatorcst HaGOpbI MOZIEIe ATOMOB U1l COCTABJIEHUS IIAPOCTEPIKHEBBIX MOZEICH MOJIEKYJI.

IleyaTHbie yueOHbIE 1OCOOHS

B mpouecce oOyueHHs] XMMHUHM MCIOJB3YIOT CIEAYIOIME TAaOJIMIbl MOCTOSHHOIO 3KCnoHMpoBaHus: «llepuonmyeckas cucremMa XMMHUYECKHX
anemenToB /. 1. MengneneeBay», «Tabnauia pacTBOPUMOCTH KUCIIOT, OCHOBAaHUH U COJEN», « DIEKTPOXUMHUECKUN Psii HAPSDKEHUN METAJIIOB» U AP.

JUis opraHuzaluy CaMOCTOSITENIbHOW paOOThl Ha YpPOKax MCIOJIB3YIOT Pa3HOOOpa3Hble NUAAKTUYECKHE MaTepuajbl: TeTpaau WU OTIeNbHbIe
paboumne JTUCTBI — WHCTPYKIMH, KAPTOUKU C 3aJaHUSIMH Pa3HON CTENEHH TPYAHOCTHU ISl M3y4eHHs HOBOTO MaTepuaia, CaMOIPOBEPKU M KOHTPOJIS
3HaHU.

JKPAHHO-3BYKOBbIE CpeICTBa 00y4eHUs

K 3KkpaHHO-3BYKOBBIM CpeicTBaM OOYYEHMsI OTHOCST TaKHE MOCOOUS, KOTOPbIE MOTYT OBITh BOCHPHUHSTHI C IOMOIIbIO 3pEHMSI M clyXa. ITO
KMUHOQUIBMBI, KUHO(QPArMEHThI, AWadUIbMbI, AUANO3UTUBBI (ClIAiabl), TpaHCIapaHThl i rpadonpoekTopa. Cepun TpaHCIAPAHTOB IO3BOJISAIOT
MMUTHUPOBATH JABM)KEHUE IYTEM IOCIIE10BATEIBHOIO HAJIOKEHUSI OJJHOTO TPAHCIIapaHTa Ha JAPYTOM.

Texnuueckue cpeacrsa odyuenusi (TCO)

BoNbIIMHCTBO TEXHUYECKHUX CPENICTB 00ydeHHUs He pa3padaThiBalioCh CIIEUAIBHO [T MIKOJIBI, @ peHa3HaAvYaIoCh IS epeaadn u 00paboTku
“H(pOpMAIUU — 3TO PA3TUYHOTO POJia MPOEKTOPHI, TEIEBU30PHI, KOMIBIOTEPHI U T. 1. B y4eOHO-BOCIIUTATEIHLHOM IIPOIIECCE KOMIBIOTEP MOKET
WCIIO0JIb30BAThCS JIJISl PEIICHUS 3a7]a4 HayYHOW OpraHu3aluu Tpyda yUYuTes.

[Tpu ucnonbp30BaHUN TEXHUYECKUX CPEJCTB O0YUYEHHUs CIEAYET YUUTHIBATH BPEMEHHbBIC OTpaHWYCHUs, HamaraeMple CaHUTapHBIMU TIpaBUJIaMU U
HopMmamu (CanlluH). HenpepbiBHast mpoJomKUTETFHOCT JEMOHCTPAIMM BHACOMATEPUATIOB Ha TEJIEBHU3MOHHOM JKpaHE W Ha OONBIIOM DKpaHe ¢
WCIIOIb30BAaHUEM MYJIbTUMEIUUHOTO MPOEKTOpA HE JIOJDKHA MpeBbIaTh 25 MuH. Takoe ke orpannueHue (He Oosiee 25 MUH) paclpOCTpaHsIETCs Ha
HEMpPephIBHOE MCTOIb30BaHNE UHTEPAKTUBHOM JOCKH U Ha HEMPEPHIBHYIO pabOTy ydaluxcs Ha MEepCOHATBLHOM KoMIlbloTepe. KonnmuecTBo ypokoB ¢
WCIIOJIb30BAaHUEM TaKMX TEXHUUYECKHUX CPEJICTB OOYyUEHHUsI, KaK TE€JIEBU30p, MYIbTUMEIUNHBIN MTPOCKTOP, MHTEPAKTUBHAS JI0CKA, JOKYMEHT-KaMepa, He
JIOJKHO TIPEBBIIIATH MIECTH YPOKOB B HEJIENIO, & YUCIIO YPOKOB, HA KOTOPBIX YYCHUKH pa0dOTaIOT 332 EPCOHAIBHBIM KOMIBIOTEPOM, — TPEX B HEJIEIIO.

OobopynoBanne kabuHeTa XUMUH
Kabuner xumum 10obkeH OBITh OOOPYIOBaH CHEIHAIBHBIM JIEMOHCTPAIIMOHHBIM CTOJNIOM. /[l oOecredeHust Jydmied BUIAMOCTH
JI€MOHCTPAIIMOHHBINA CTOJ PEKOMEHIYETCSl YCTaHABIMBATH HA TIOJIUYM.
B kaOuHerax XUMHUHM YCTaHaBJIMBAIOT JIByXMECTHbIE€ YYEHUYECKHE JIa0OpAaTOPHBIE CTOJBI C MOJBOAKON 3JEKTPOIHEPTHH. YUEHHUECKHUE CTOJIBI
JOJKHBI UMETh TOKPBITHE, YCTOWYMBOE K JCHCTBHIO arpeCCUBHBIX XMMUYECKUX BEIIECTB, U 3alIUTHbIC OOPTHUKH MO Hapy:KHOMY Kparo. KaOuHeTs
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XUMUU 00OpYIYIOT BBITSDKHBIMU IHIKa(aMu, PacroIOKEHHBIMH Y Hapy>KHOW CTEHBI BO3JE cTOJa yuuTens. Jljis mpoBeaeHus: 1abopaTOpHBIX OIMBITOB
UCIOJIB3YIOT TOJIbKO MUHH-CIIUPTOBKH.
VY4eOHble TOCKH J0JIKHBI OBITh U3TOTOBJIEHBI U3 MATEPUAJIOB, HMEIOIINX BBICOKYIO ANE3UI0 K MaTepHaiaM, UCIOIb3yeMbIM Ui IUChbMa, XOPOIIO
OUUINATHCS BIAXKHON TyOKOH, OBITh M3HOCOCTOMKMMH, MMETh TEMHO-3€IEHBIA I[BET W aHTUOJIUKOBOE MOKPBITHE. Y4eOHBIC ITOCKH 000pYAYIOT
co(uTamMu, KOTOPbIE JOJKHBI IPUKPEIUIATHCS K cTeHe Ha 0,3 M BblIIe BEPXHEro Kpasi JOCKU U BBICTYNAaTh Biepéa Ha paccrosiHue 0,6 M.
TeneBu30phl ycTaHABIMBAIOT Ha CHEIMATBHBIX TyMOax Ha BbicoTe 1,0—1,3 M oT nona. [Tpu mpocmoTpe Tenenepenad 3puTeNIbCKUe MeCTa JTOJIKHbBI
pacrosaraTbCsi Ha pacCTOSHUM HE MEHEe 2 M OT 9KpaHa JI0 IJ1a3 y4Jaluxcs.
Jlisi MakCHMaJIbHOTO HCIIOJIb30BaHUSI THEBHOTO CBETa M PABHOMEPHOTO OCBEIICHUS YYEOHBIX IOMEIICHUH HE CleqyeT pasMelarb Ha
[IOJIOKOHHUKAaX HIMPOKOJIHUCTHBIE PACTEHUs, CHUKAIOIME YPOBEHb €CTECTBEHHOI'O OCBEIIEHUs. BbicoTa pacTeHHi He IOJKHA IpeBbILaTh 15 cM (oT
MOJIOKOHHUKA). PacTenns nenecooOpa3Ho pa3MeIiaTh B MEPEHOCHBIX IBETOYHHIIAX BBICOTON 65—70 M MM MOJBECHBIX KAIIMO B MPOCTEHKAX MEXIY
OKHaMH.
JUig otnenku y4eOHBIX MOMELIEHUHM MCHOJB3YIOT MaTepHallbl U KPacKu, CO3JarolIle MaTOBYIO MOBEPXHOCTb. [l cTeH y4eOHbIX NOMELICHHM
ClIeIyeT UCIOJIb30BaTh CBETIIbIE TOHA KENTOr0, O€XKEBOr0, pO30BOT0, 3€JEHOI0, FOJIyO0ro BETOB; /I IBEpel, OKOHHbBIX paM — OeJblil LIBET.
KaOuneTr xuMuu 10115k€H ObITh OCHAIIEH XOJOIHBIM U TOPSIYUM BOJOCHA0KEHUEM U KaHAJIN3ALUEH.
B xabunere XumMun 0053aTeNbHO TOJDKHA OBITh alITEYKa, B KOTOPYIO BXOIAT:

. KryT kpoBoocTaHaBIMBaIOLIUHI, pE3UHOBBI — 1 1IT.

. Ily3bIpb ans npa — 1 mIt. (runoTepMuYeckuii maker — 1 mirt.).

. buHT cTepunbHbId, mupokuit 7 X 14 cM — 2 wT.

. bunT crepunbhblif 3 X 5 cM — 2 mIT.

. bunT HecTepunbHBIN — 1 mIT.

. Canderku cTrepmiibHble — 2 yII.

. Bara crepunpHasg — 1 nauxa.

. JIelikomnacTsIpb IUpPHUHON 2 ¢cM — 1 Karymka, 5 cM — | Karymika.

9. bakTepunuAHbIN JIEHKOIUIACTHIPh Pa3HbIX pa3mMepoB — 20 mT.

10. CiupToBoii pactBop noaa 5 %-Helif — 1 ¢uiakoH.

11. BonHblil pacTBOp aMMHaKa (HalIaTbIpHBIN CIUPT) B amirynax — 1 yii.

12. PactBop nepokcuaa sogopoaa 3 %-uelii — 1 ym.

13. Ilepmanranar kanusi Kpuctajuimueckui — 1 ym.

14. Anansrus 0,5 r B Tabnerkax — 1 yi.

15. Hacroiika Baslepuanbl — 1 ym.

16. HoxuHunel — 1 .

03O\ LN kW~
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Ilnanupyemsble pe3yJbTaThl 00yUYeHHS

BbInycKHUK HAY4YHTCS

®  3HAmMb (NOHUMAMD):
— XUMHUYECKYI0 CHMBOJIMKY: 3HAKU XUMUYECKUX IIEMEHTOB, (OPMYIIbI XUMHUYECKHUX BEIIECTB, YPABHEHUS XUMHUECKUX PEAKIINN;
— B@KHEHIINE XUMUYECKHUE MOHSATHUS: BEIIECTBO, XUMHUCCKUI DIIEMEHT, aTOM, MOJIEKYJa, OTHOCHUTEIbHBIC aTOMHAsi ¥ MOJICKYJISIpHAsi MacChl, HOH,
KAaTHOH, aHWOH, XUMHYECKasl CBS3b, JICKTPOOTPUIIATEIILHOCTD, BAJICHTHOCTh, CTEIIEHh OKHCIICHUS,
MOJIb, MOJISIPHAsE Macca, MOJSPHBIA OO0BEM, pACTBOPBI, AJICKTPOJIMTHI W HEIJICKTPOIHUTHI, DIICKTPOJUTUYECKAs JUCCOIUAIMS, OKUCIHUTENb
Y BOCCTAaHOBUTEIIb, OKUCIICHHUE U BOCCTAHOBIICHUE, TETIIOBON A (EKT peaKkIui, OCHOBHBIE THITHI PEAKIIUN B HEOPTAHUUYECKON XUMUW;
— (GOpPMYJIHPOBKH OCHOBHBIX 3aKOHOB M TCOPHH XUMHH: aTOMHO-MOJICKYJSIPHOTO YYCHHS;, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB, TMOCTOSHCTBA
cocTaBa BemllecTB, ABorajapo; mepuoguueckoro 3akoHa J[. M. MenzgeneeBa; TEOpHUH CTPOCHHS aToMa M YYE€HHUS O CTPOCHUHM BEIIECTBA; TEOPHUU
AJIEKTPOJIUTUYECKOM TUCCOIMAIIAN M YUCHHS O XUMHUECKOW PEaKIINU;

®  Ha3bIBAMD:
— XUMHUYECKHE SJICMCHTHI;
— COCJIMHCHUS U3yUYCHHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB;
— OpraHWYeCcKHe BEIIECTBa 10 UX (GpopMylie: MeTaH, 3TaH, THJICH, alleTUIICH, METAaHOJ, ATAHOJI, TIIULEPHH, YKCYCHAs KUCIIOTa, TITF0K03a, caxapo3a,

®  00vACHAMb!
— (UBHYECKHIA CMBICII aTOMHOTO (IOPSIKOBOI0) HOMEpa XMMHUYECKOrO DJIEMEHTa, HOMepa TPYIIbl U Nepuoja B nepuonndeckoit cucreme J[. U.
MemneneeBa, K KOTOPBIM 3JIEMEHT IPUHA/IJICIKUT;
— 3aKOHOMEPHOCTH U3MEHECHHS CTPOCHHS aTOMOB, CBOMCTB 3JICMEHTOB B IIpe/esiaX MajbIX MEPHOIO0B U A-TPYIII, a TAK)KE CBOWCTB 00pa3yeMbIX UMU
BBICIIIUX OKCHJIOB ¥ TUAPOKCHUJIOB;
— CYIIHOCTb MPOIIecca NEKTPOIUTHIECKON JUCCOIMAIIUU U PEaKIInii HOHHOTO OOMEHa;

®  Xapakmepuzo8amv:
— XHMHYECKHE DJIEMEHTHI (OT BOJOpOJa 1O KalbIMs) HAa OCHOBE WX TIOJIOKEHUS B MEPUOJWYCCKOM CHCTeMe XUMHUYecKux siemeHtoB J[. U.
MenieneeBa 1 0COOEHHOCTEH CTPOEHHS UX aTOMOB;
— B3aMMOCBSI3b MEX/IY COCTaBOM, CTPOCHHEM H CBOMCTBAMHU HEOPTAHWYECKHX BEIIECTB;
— XHMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEHIECTB (IIPOCTHIX BEUIECTB — METAIOB M HEMETAJUIOB, COCTMHEHUN — OKCHUOB,
KHCJIOT, OCHOBaHH, aM(OTEPHBIX OKCHIOB M THIPOKCUIOB, COJIEH);

® onpedenamy:
— COCTaB BEIECTB 0 UX Gopmyam;
— BQJICHTHOCTh U CTEIICHU OKUCIICHUS DJICMEHTOB B COCIMHCHUU;
— BHJIBI XUMUYECKOW CBS3HM B COSAMHEHUSAX;
— THITBI KPHCTAJUTMYSCKUX PEIIETOK TBEP/IBIX BEIICCTB;
— MPUHAAIIEKHOCTh BEMIECTB K OMPEICIEHHOMY KIIACCY COCTMHEHUM;
— THITBI XAMUYECKUX PEaKITUH;
— BO3MOYKHOCTb MTPOTEKAHUS PEAKIMI HOHHOTO OOMEHa;

® cocmasnaims:
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— CXEMBI CTPOEHUS aTOMOB MEPBBIX IBAJALATH 3JIEMEHTOB niepuoandeckon cucremsl Jl. . Menaeneesa;
— (opMysBl HEOPraHUUECKUX COSIMHEHH N3YYCHHBIX KIIACCOB BEIIECTB;
— YpaBHEHMSI XUMUYECKHUX PEAKIINi, B TOM YUCII€ OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX, C TOMOIIbIO METOA AIEKTPOHHOTO OanaHca;
®  0e30nacHo obpauamscs:
C XUMHUYECKOM MOCYA0H U J1abopaTOpHBIM 000PYAOBAHUEM;
®  11POBOOUMb XUMUYECKUL IKCNEPUMEHIM!
— MOATBEPKIAOIINN XUMUYECKUI COCTaB HEOPTaHUYECKUX COCIMHEHUM;
— NOJATBEPKAAIOIIUN XUMUYECKUE CBOMCTBA U3YUEHHBIX KJIIACCOB HEOPraHUYECKHUX BEILIECTB;
— I10 TIOJYYEHHI0, COOMPAHUIO U PACIIO3HABAHUIO I'a3000pa3HbIX BELIECTB (KUCIOPOAA, BOAOPOA, YTIEKUCIIOro ra3a, aMMHaKa);
— M0 OTPEAETICHUIO XJIOPUA-, CyIb(aT-, KApOOHAT-MOHOB U MOHA AMMOHHUS C TIOMOIIIBbIO KAU€CTBEHHBIX PEaKIIHii;
®  GLIYUCTAMD.
— MacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMEHTa 0 (popMysie coeTuHEHMS;
— MAacCOBYIO JIOJIO BEILIECTBA B paCTBOPE;
— Maccy OCHOBHOT'O BEIIIECTBA 10 U3BECTHOW MACCOBOM JIOJIN IIPUMECEH;
— 00BEMHYIO I0JTI0 KOMIIOHEHTA ra30BOil CMecH;
— KOJIMYECTBO BELIECTBA, 00BbEM HIIM MACCy BEIIECTBA 110 KOJMYECTBY BEIIECTBA, 00BEMY HITM MacCe peareHTOB, MU MPOIYKTOB PEaKIiH;
®  UCNONBL308aMb NPUOOPEMEHHbLE 3HAHUS U YMEHUs 8 NPAKIMUYECKOU 0esimelbHOCMU U NOBCEOHEGHOU HCUSHUL:
— Juisi 6e3omacHOro oOpalieHus ¢ BEIIeCTBaMHM M MaTepuajiaMH B MOBCEAHEBHOW KM3HU M TPAMOTHOTO OKa3aHUs IMEPBOW MOMOIIM MPHU O0XKOTrax
KHMCJIOTaMU U I1IEJI0YaMH;
— JUIs1 OOBSICHEHUSI OT/ACTIBHBIX (PaKTOB U MPUPOJHBIX SIBIICHUMN;
— JUT KpUTUYECKOU OIEeHKH MH(POPMAIIMH O BEUIECTBAX, UCTIOIb3yEMbIX B OBITY.
BhINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCS
. XapaKTepU30BaTh OCHOBHBIE METO/IbI MIO3HAHUS XUMHUYECKUX O0BEKTOB: HAOII0IEHNEe, U3MEPEHUE, YKCIIEPUMEHT, MOJICIIUPOBAHUE;
. pa3nu4aTh XMMHUYECKHE OOBEKTHI (B CTATHKE):
— XMUMHYECKHUE IJIEMEHTHI U TTPOCTHIE BEIIECTBA;
— METaJlIbl U HEMETAIIJIbl U XapaKTepPH30BaTh OTHOCUTEIHHOCTh MPUHAJICKHOCTH TAKUX 0OBEKTOB K TOM WM MHOM TpYIITIE;
— OpPraHUYeCcKHe U HEOPraHUYECKUE COCTMHEHUS;
— TUAPOKCUIBI (KUCIOPOACOAEpKAIINE KUCTIOThHI, OCHOBaHUS, aM(OTEpHBIE THAPOKCHUIBI);
— OKCHJIBI Hecosieo0pa3yromue 1 cojieodpasyronue (KUCIOTHBIE, OCHOBHBIE, aM(POTEpHEIE);
— BAJIEHTHOCTb U CTETIEHb OKUCIICHHUS;
— CHUCTEMaTHUYECKHE U TPUBUATIBHBIC TEPMUHBI XUMHUYECKOW HOMEHKJIATYPHI,
— 3HAKOBYIO CHCTEMY B XMMHHU (3HAKH U (HOPMYIBI, HHACKCH U KOI(PPHUIIMEHTHI, CTPYKTYPHBIE U MOJICKYJISIPHBIE (JOPMYITBI, MOJICKYJISIPHBIE U HOHHBIC
YpaBHEHUS PEaKINii, TOJHBIE W COKpPAIIEHHBIE MOHHBIC YPAaBHEHHUS PEAKIM, TEPMOXUMHUYECKHE ypaBHEHHUS, 0003HAUYCHUsI CTETICHU OKHUCIICHHS U
3apsiga uoHa B GopMylie XUMUUYECKOTO COSAMHEHHUS );
. pa3ianyaTh XUMUYECKHE OOBEKTHI (B JUHAMUKE):
— ¢u3UYEeCKUEe U XUMUYECKUE CTOPOHBI ITPOIIECCOB PACTBOPEHUS U AUCCOIIHALIHH;
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— OKHUCIIUTENIbHO-BOCCTAHOBUTENIFHBIC PEaKIIUH U peaklui OOMEHa;
— CXEMBbI U YPAaBHEHUS XUMUYECKUX PEaKIIUil;
o COOTHOCHTB:
— 3K30TEPMUYECKHUE PEAKIIMU U PEAKLIUU TOPEHMUS;
— KaTaJIuTU4ecKue 1 (pepMeHTaTUBHbIE PEAKIINH;
— METaJll, OCHOBHBIA OKCHUJ, OCHOBAHHE, COJIb;
— HEMeETaJll, KUCJIIOTHBIA OKCUJ, KHCIIOTA, COJIb;
— CTPOCHHUE aToMa, BUJ XUMUYECKOH CBSI3U, TUI KPUCTAJUIMYECKON PEIIETKN U (PU3NUECKUE CBOMCTBA BEIIECTBA;
— HaXO0XKJCHHUE 3JIEMEHTOB B IIPUPOJIE M IPOMBILIIICHHBIE CIIOCOOBI UX MOJTyYESHMUS;
— HE00XOAUMOCTh XUMHUYECKOTO MMPOU3BOACTBA M TPEOOBAHUHN K OXpaHE OKPY)KAIOILIEH Cpe/Ibl;
— He00XO0AUMOCTb IIPUMEHEHNUSI COBPEMEHHBIX BELIECTB U MAaTEpUAIOB U TPeOOBAHUH K 30POBbECOEPEKEHHUIO;

° BbIIBUT'aTb KW OKCIOCPUMCHTAJIBHO MPOBCPATH THUIIOTE3bI O XHMHUUYCCKHUX CBOMCTBax BCIIECTB Ha OCHOBC HX COCTaBa, CTPOCHUA U
MIPUHAUICKHOCTH K ONpeIeIEHHOMY Kitaccy (TpyrIe) BEIIeCTB;

o MIPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBISATh OKHUCIMTEIBHBIC WM BOCCTAHOBHUTEIIBHBIC CBOWMCTBA C YYETOM CTENCHEW OKHCIICHHSI
3JIEMEHTOB, BXOJISIIMX B €T0 COCTAB, a TAK)KE MPOJYKTOB COOTBETCTBYIONIUX OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

o COCTaBIISITh YPAaBHEHUS PEAKIHA C yYaCTHEM TUITUYHBIX OKUCIUTENICH M BOCCTAHOBUTEIICH HA OCHOBE AJICKTPOHHOTO OaiaHca;

° OnpeaAcCIsATb BO3MOXKHOCTb IIPOTCKAHHUA XHUMHWYCCKHUX peaKHI/If/'I Ha OCHOBC OJICKTPOXUMHYCCKOI'O psaaa HaHpH)KeHI/Iﬁ MCTAJIJIOB, psAga
ANEKTPOOTPHUIATEILHOCTH HEMETAIIIOB, TAOIUIBI PACTBOPHUMOCTH M YUETa YCIOBHM MPOBEICHUS PEAKIIHIA,

o HPOBOJUTH PACUYETHI 10 XUMHUECKUM (POpPMYJIaM U YPaBHCHHSIM:

— JUIs1 BBIBOJIa ()OPMYJIbI COCAMHEHUS 10 MACCOBBIM JIOJISIM 3JICMEHTOB;
— JUTSL TIPUTOTOBJICHHUST PACTBOPA C UCTIOIB30BAHUEM KPHCTAIUIOTHIPATOB;
— JUTSl HAXOKJICHUS IOJIA BBIXOJA MPOJIYKTa PEaKlUy M0 OTHOIICHHUIO K TEOPETHUECKHA BOZMOKHOMY
— ¢ ucnoib3oBanueM npasmia ['eii-JIroccaka 06 00BEMHBIX COOTHOIIIEHHUSX Ta30B;
— C UCMOJIb30BAHUEM MOHATUN «KMOJIbY», KMMOJIbY, «UUCIO ABOTAIpO»;
— IO TCPMOXUMHUUCCKHUM YPABHCHHUAM PCAKIINH;
®  MPOBOJIUTH XUMUYECKHUI IKCTIEPUMEHT C HEYKOCHUTEIHHBIM COOIIOCHUEM MPABIII TEXHUKH 0€30MacHOCTH:
— I10 YCTAHOBIIEHUIO KAYE€CTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa COCAMHEHUS,
— IPU BBIITOJTHEHUU UCCIIC0BATEIHCKOTO MPOCKTA;
— B JIOMAIIIHUX YCIIOBUSX;

. UCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMHU JUISI BBIIIOJHEHHS MPOEKTOB U Y4eOHO-HCCIEA0BATENbCKUX PabOT MO HU3YYEHHIO
CBOMCTB, CITOCOOOB MOJIY4YEHHUS U PacliO3HaHUS BEIIECTB;

. OTNpEeeNATh UCTOYHUKH XUMHYECKON WMH(OpMalWu, TPEACTaBIsITh CIHUCOK MH(OPMALMOHHBIX PECypCcOB, B TOM YHCIIE€ U Ha WHOCTPAHHOM
SI3bIKE, TOTOBUTh MHPOPMAIIMOHHBIN MPOIYKT U MPE3EHTOBATH €T0;

. 00BEKTHBHO OIIEHWBaTh MH(OPMALIMIO O BELIECTBAX M XMMHUYECKHX IpoIeccaX, KPUTUYECKH OTHOCHUTCS K IICEBJIOHAy4yHOW HHG(OpMAaIu,
HEe100pOCOBECTHON peKilaMe B CPEJICTBAX MAacCOBOM MH(OpMaIH;

o CO3/1aBaTh MOJIENU M CXEMBI [l PellIeHUs] yYeOHbIX U MO3HABATENIbHBIX 3a/1a4.
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