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Beenenue
Pabouas mporpamMmMa cocTaBiieHa B COOTBETCTBUU C TpeOoBaHusMU DeaepaibHOro rocyacTBEHHOr0 00pa30BaTeIbHOTO CTaHJApTa OCHOBHOTO
o01rero oOpazoBaHus 1 HA OCHOBE 00pa30BaTEIbHOI MPOrpaMMBbl OCHOBHOTO 00IIIer0 00pa30BaHusl MyHHUIIMITAIHHOTO Ka3€HHOTO
00111€00pa30BaTEILHOTO YUPEKACHUS OCHOBHOM 00pa30BaTebHOM MIKOIBI I1.I MpCcOBO, Ha OCHOBE MPOTPaMMBbI Kypca XuMuu Jutst 8-9 kiaccos
obmeobpaszoBarenbHbIX yupexaenuii /O.C. 'abpuensn. — M.: [Ipocsemenne, 2017, — 123c.. k yueOHUKY Xumusi. 9 kiacc: y4eOHUK IS
obmeoOpaszoBarenpHbIX yupexaenuii / O.C.I'abpuensa. — M.: [IpocBemenue, 2019— 270c.: un. BkmoueHHOMY B DenepanbHbIi IepedeHb
Y4COHHKOB.

B cooTBeTcTBHM ¢ y4eOHBIM IITAHOM IIKOJIBI HA M3y4YCHHUE MpeIMeTa OTBOAUTCS 68 wvaca, JUis YPOBHS OCHOBHOTO OOILEro 0Opa3oBaHUS C
HCII0JIb30BAHUEM COBPEMEHHOI'O O0OpYIOBaHMS IIEHTPA €CTECTBEHHO-HAYYHON M TEXHOJOrMYecKoW HampamieHHOCTH «Touka pocta». Ha Gase
neHTpa «Touka pocTay oOecreunBacTCs peaan3aius 00pa3oBaTeIbHBIX MPOrPaMM €CTECTBEHHO-HAYYHON U TEXHOJOTHYECKOM HAIPaBICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUAMHE 3aKOHOIATENILCTBA B chepe 00pa3oBaHus U ¢ yUETOM pekoMeHaanuii deaepaabHOro orneparopa
y4e0HOTO mpeaMeTa « XM,

1. IlnanupyeMblie pe3yabTaThl 0CBOEGHHS YI€OHOI0 mMpeaMeTa « XuMus» 9 Kkiaace

ITpu n3yyeHuH XMMHUU B OCHOBHOM IKOJIE 00ecreunBaeTcs JOCTHKEHUE JIMYHOCTHBIX, METAlPeIMETHBIX U MPEIMETHBIX PE3YJIbTAaTOB.
Pabouas nporpamma copmMupoBaHa ¢ yueToM padoueii mporpaMMsbl BOCIIMTAHKS, IPH3BaHa 00ECTICUYUTH JOCTH)KEHUE JIMYHOCTHBIX Pe3yJIbTaTOB!
® B IIEHHOCTHO-OPUEHTAIMOHHON c(hepe — YyBCTBO FOPAOCTH 32 POCCUMCKYI0O XUMUYECKYIO HayKy, TyMaHH3M, OTHOLIEHHE K TPYAY,
LIEJIE€YCTPEMIIEHHOCTB;
e (opMHUpOBaHME IIEHHOCTH 3/JOPOBOTO U OE30IIaCHOTO 00pa3a KU3HU; YCBOCHHE PAaBUJI HHAMBHIYATbHOTO U KOJJIEKTUBHOTO 0€30MacHOTO
MOBE/ICHUS B UPE3BBIYAIHBIX CUTYalUSIX, YIPOKAIOIINX JKU3HH U 3/I0POBBIO JIIOIEH;
® B TPYIOBOM chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JaibHelIel 00pa3oBaTebHON TPACKTOPUH,
® B [I03HABATEIbHON (KOTHUTUBHOM, MHTEIJIEKTYaJIbHOM) chepe — yMEeHHUe YyIpaBIATh CBOEH MO3HABATEIbHON JESATENbHOCTHIO.
e (opmHupoBaHUE OCHOB 3KOJOTMYECKON KYJIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOI0 MBIIIIEHUSI, pa3BUTHE OIbITA
9KOJIOTMYECKH OPUEHTHUPOBAHHON PEPIIEKCUBHO-OIIECHOYHON U MPAKTUYECKON JAESITEIbHOCTU B KU3HEHHBIX CUTYAlIMSIX;
MertanpeamerHsbie:
® YMEHHE CaMOCTOATEIbHO ONPEIEIATh LIEeIH CBOEr0 00y4YeHHsI, CTaBUTh M (POPMYIUpPOBATH IJsl ce0s1 HOBBIE 337a4M B yu&€Oe W MO3HaBaTEeIbHOM
NesITeNIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOEH MMO3HABATEIbHON AESITEIbHOCTH;
® YMEHHE CAMOCTOSATEIbHO IJIAHUPOBATh ITYTH AOCTHKEHHUS 1IeJIel, B TOM YHUCIIe aJlbTepHATUBHbIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ HeKTUBHBIE
CocoO0BI pelIeHus: y4eOHBIX U TO3HABATENbHBIX 33/1a4;
® YMEHHE COOTHOCHUTH CBOU JECMCTBHS C MJIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYILECTBIATh KOHTPOJIb CBOEH IEATENBHOCTH B IPOLECCE TOCTHKEHUS
pe3yInbTaTa, OnpeAessaTh CIocoObl AEUCTBUN B paMKaxX MPeIOKEHHBIX YCIOBHUM U TpeOOBaHU, KOPPEKTUPOBATH CBOM IEUCTBUS B COOTBETCTBUU
C U3MEHSIOLIEHNCS CUTYyaluen;



® YMEHHE OLICHUBATh MPaBWIBHOCTD BBIIIOJHEHHS y4eOHOM 3a1aun, COOCTBEHHBIE BO3MOKHOCTHU €€ peLleHMS;
® BJIaJICHHE OCHOBAaMM CaMOKOHTPOJISl, CAMOOIICHKH, IPUHATHS PEIICHUI M OCYIIECTBICHHUSI OCO3HAHHOTO BbIOOpa B y4eOHOW M MO3HABaTEIbHON

JACATCIIBHOCTH,

® YMCHHUC OIIPCACIIATh IIOHATHUA, CO30aBATh 0606H_[6HI/IH, YCTaHABJIMUBATb aHAJIOTHH, KHaCCI/I(i)I/IL[I/IpOBaTB, CaMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHHUA U

KpUTCpun IJid KJIaCCI/I(i)I/IKaL[I/II/I, YCTaHABJIMBATL IMPUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH JIOTUYCCKOC PACCYXKICHHUEC, YMO3AKIHOYCHHC
(I/IH,I[YKTI/IBHOG, JAECAYKTUBHOC U I10 aHaJ'IOI‘I/II/I) H acjiaThb BBIBOIBI,

® YMCHHUEC CO31aBaThb, IPUMCHATH U Hp606pa30BBIBaTB 3HAaKW U CUMBOJIbI, MOJCIIN U CXEMBbI JJIs1 pCUICHUA y‘le6HBIX 1 ITO3HABATCJIbHBIX 3aJa4,
® YMCHUC OPIaHU30BbIBATb yqe6Hoe COTPYAHHYECTBO U COBMECTHYIO ACATCIbHOCTh C YYHUTCICEM U CBEPCTHUKAMU, pa60TaTB HHIUWBUAYAJIbHO U B

TpyIIe: HaXOAWTh O0Ilee peuieHHe W pa3pemaTh KOH(IMKTHI Ha OCHOBE COTJIACOBAHUS TMO3WIMHA M yuéTa MHTEPEcOB; (POpPMYyIHUpPOBATH,
apryMeHTUPOBAaTh U OTCTauBATh CBOE MHEHMUC;

® YMCHHEC OCO3HAHHO MCIIOJIB30BATh PEYCBLIC CPCACTBA B COOTBETCTBUU C 3anaqel71 KOMMYHHUKAaIIUW JJIs1 BBIPpA)KEHUA CBOUX YYBCTB, MBICTICH U

MOTPEOHOCTEH; TNIAHUPOBAHUS U PETYJISIIUN CBOCH JCSITeIbHOCTH; BIIAJCHIE YCTHON M MUCBMEHHOUN PEYbi0, MOHOJIOTUICCKOW KOHTEKCTHOM
peublo;

L4 q)OpMI/IpOBaHI/IC H Pa3BUTHUC KOMIICTCHTHOCTHU B 00J1aCTH MCIIOJIb30BaHUs I/IH(bOpMaI_II/IOHHO'KOMMYHI/IKaI_II/IOHHHX TCXHOHOFHﬁ;

(dbopMHUpOBaHKE U PA3BUTHUE SKOJIOTUUECKOTO MBIILICHUS, YMEHUE IPUMEHATD €r0 B I03HABATEILHON, KOMMYHUKATHUBHOM, COITMAIbHOM MTPaKTUKE
1 1po(heCcCUOHATILHOM OpUEHTAIUH.

IIpexmeTHbIe:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX MOHATHH: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJA, UOH, KaTUOH, aHWOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE BEILECTBO, BAJIEHTHOCTb, JIEKTPOOTPHULIATEIBHOCTD, CTEIEHb OKUCIICHUS, XUMHUYECKas PEeakUus, XMMHYECKas CBSA3b, TEIUIOBON
3¢ (deKT peakuuu, MOJIb, MOJIIPHBIH 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTHUECKAs JUCCOLUALUS, PEAKIIU HOHHOIO
oOMeHa, KaTajau3aTop, XMMHYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTHMble pEeaKlUu, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHMCIEHHE M BOCCTAHOBIIEHHE, AJIOTPONHMs, aM(pOTEpPHOCTb, XUMHUECKas CBs3b (KOBAJECHTHas, MOHHafi,
MeTaJuIn4ecKas), KpUCTaIMuyecKass peleérka, KOppo3usi METaJuIOB, CIUIaBbl, CKOPOCTh XMMHMUYECKOW pEaKIMH, MPEJesIbHO JOIyCTHMAast
koHneHrpanus [IJIK Bemecrsa;

MJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATHI U IPUMEHATH 3TH ITOHATHUS IIPU ONMCAHUM BEIIECTB U MX MIPEBPAILCHMI;
HCI0JIb30BAaTh XMMHUECKYIO0 CUMBOJIUKY /ISl COCTaBJIEHMs (OPMYJI BEIIECTB U yPaBHEHUIN XUMUYECKUX PEaKIUi;

ONPEIEATh BAJICHTHOCTh U CTEIEHb OKUCJIEHUS XUMHUYECKUX JJIEMEHTOB B COCIMHEHHUSX PAa3IMYHOTO COCTaBa, IPUHAIIEKHOCTh BEIIECTB K
OIpe/IeIEHHOMY KJlacCcy CO€JUHEHUH 1Mo (opMmysaM, BHJ XUMHUECKOW CBS3M (KOBaJIEHTHAs, MOHHAs, METAJUIMUYECKas) B HEOPTaHUYECKUX
COEMHEHMIX, 3apsii HMOHAa MO XHMMHUYeCKOol Qopmyre, Xapakrep cpeabl B BOJHBIX pacTBOpaX HEOPraHMYECKUX COEAMHEHUH, THUII
KPUCTAJUIMYECKON peMETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbica [lepuoguyeckoro 3akoHa JI. M. MeHneneeBa U AEMOHCTPUPOBATh €r0 IOHUMAaHUE: ONMCBHIBATL U XapaKTEpU30BATh
Tabnnunyto Gopmy [lepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHITUS «TJaBHas noArpynna (A-rpymnmna)» u «1mooodHas
noarpymnna (b-rpynma)», Manbie 1 60sbIIME TEPHOABI, COOTHOCUTH 0003HAUEHH I, KOTOPBIE UMEIOTCS B IEPUOINUECKOM TalIuIIe, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHMSI aTOMOB XMMHMYECKUX 3JEMEHTOB (COCTaB U 3apsj sijpa, oOlee YMCIIO AJIEKTPOHOB M paclpesielieHue ux I0



ANEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIEe 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB AJIEMEHTOB M UX COSAMHEHUI B TIPE/IEIaxX MalbIX IEPUOIO0B
Y IJ1aBHBIX TOATPYIIT ¢ YYETOM CTPOCHUS UX aTOMOB;

e KJIacCU(UIMPOBATH XUMHUYECKHE AIIEMEHTHI, HEOPTAaHMYECKHUE BEIIECTBA, XMMHUYECKUE PEAKIIMH (TI0 YUCITY M COCTaBY YYACTBYIOIIUX B PEAKITMH
BEILIECTB, 110 TETUIOBOMY 3P (HEKTy, 10 H3MEHEHHIO CTETICHEH OKUCICHUS XUMHYECKUX 3JIEMEHTOB);

®  XapaKTepU30BaTh (OMHUCHIBATH) OOIIME W CHEIU(PUICCKIE XUMUYECKHE CBOMCTBA MPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIasi OMHUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUH;

® COCTaBJIATh YPABHEHHUS HJICKTPOJIUTHUYECKON JUCCOLUMALIMU KUCIIOT, HIEJIOYEH U COJIEH, IIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIMI HOHHOTO
oOMEHa, ypaBHEHUS PEaKIIUM, TOATBEPKIAIOIINX CYIIECTBOBAHNE T€HETUUECKON CBSI3M MEXIy BEIIECTBAMH Pa3JIMUYHBIX KJIaCCOB;

® PACKpPBIBATH CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA MTOCPEICTBOM COCTaBICHUS AJIEKTPOHHOIO OajaHca 3TUX PeaKluid;

® I[IPOTHO3UMPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX CTPOEHHMS, BO3MOKHOCTH IMPOTEKAHUS XMMHYECKUX MPEBPALICHUN B PA3JIUYHBIX
YCIIOBUSIX;

®  BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO JIeMEHTa 10 (hOpMyJie COSAMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN peaKInu;

e COOJIOATh MpaBWIIA TIOJH30BAHUS XUMUYECKON IMOCYI0M U TaOOPaTOPHBIM 000PYOBAHHEM, a TAKXKE MPABHIIA OOPAICHHS C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIUSMHU T10 BBHITTOJIHEHHIO JTA0OPATOPHBIX XUMUUYECKHUX OMBITOB IO MOJYyYEHUIO M COOMPAHUIO ra3000pa3HBIX BEIIECTB
(amMmaka U yrieKucioro rasa);

® [IPOBOJUTH PEAKIMH, IMOATBEPKIAIONINE KAYSCTBCHHBIN COCTaB PA3IMYHBIX BEIICCTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMUI-,
HOU[I-, KapOOHAT-, hocdar-, CHIHKAT-, Cylb(}aT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHUS U HOHBI H3yYCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEILECTB;

® TPUMEHSITH OCHOBHBIE OTNEPAIMH MBICTUTEIBHON NESATENbHOCTH — aHAlIU3 U CHHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMATH3AIINIO, BBISBICHUE
MIPUYMHHO-CIIEICTBEHHBIX CBA3€M — JUI U3Y4YEHUsI CBOWCTB BEIIECTB U XMMHUYECKUX PEAKIIMM, ECTECTBEHHO-HAYYHBIE METO/bI MO3HAHUSA —
HaOIoIeHne, U3MEPEHNe, MOJICIUPOBAHNE, YIKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).

2. Coaep:xaHue y4e0HOI0 mpeaMera

Beenenne. O0masi xapaKTepUCTHKA XMMHYECKHX 3JIEMEHTOB U XuMHu4eckux peakunid. Ilepmonuyecknii 3akon n Ilepuoguyeckas cucrema
xumunuyeckux 3jiemMenToB JI. U. Menaeneea (10 4)

XapakTepHucTHKa 3JIEMEHTA 10 €r0 MoJIoKeHUIo B [lepnonndeckoii cucreMe xumudeckux anemeHToB Jl. 1. MenneneeBa. CBolicTBa OKCHIOB, KUCIOT,
OCHOBAaHMN M COJIEM B CBETE TEOPHM DJIEKTPOJIUTHYECKOW IJUCCOLMAMM M OKHUCIEHUA-BOCCTAHOBIICHHs. [loHATHE O MEpeXOOHBIX 3JIEMEHTaxX.
AmportepHocTb. ['eHeTnueckuil psa mepexoaHoro snementa. Ilepuonmueckuit 3akoH u Ilepmonuueckas cucrema XUMUYecKUx syemeHToB [I. .
MenneneeBa. XuMudeckas OpraHu3alns )KMBOW M HEKUBOW NMPUPOIBI. XUMHUYECKHUI COCTaB A/1pa, MAHTUH U 36MHOW KOPBI. XMMHYECKHE IIEMEHTHI B
KJIETKaX KMBBIX OPraHU3MOB. Makpo- 1 MUKpo31eMeHThl. O000I1IeHne CBeIeHI 0 XUMUYeCKUX peakiusx. Kiaccupukanus XuMHUeCKuX peakiui no
Pa3IMYHBIM MPU3HAKAM: «UUCIIO M COCTaB Pearupyrolux U 00pa3yrolIMXcs BEIIECTBY, «TEMIOBON 3 (eKT», «HanpaBIeHUuE», «M3MEHEHHE CTeTeH el



OKUCJICHUS 3JIEMEHTOB, 00pa3yIOIUX Pearupyromiie BeuecTBay, «pasay, «ICIoIb30BaHue KaTaau3aTopay. [loHATHE 0 CKOPOCTH XUMHYECKOHN PEaKIum.
dakTophI, BAUSIONINE HA CKOPOCTh XUMHUECKUX peakunii. KaTanmm3aTopsl u kaTtanu3. MTHruOUTOpEl. AHTHOKCHIAHTHI.

JdemoHcTpanmu.

Paznuunbpie Gopmer Tabmmmnst J[. . MenaeneeBa. Monaenu aToMoB 37eMeHTOB 1—3-ro nepuo1oB. Mojesib CTPOSHUS 36MHOTO Iapa (TorepeyHbIi
pa3pe3). 3aBUCUMOCTb CKOPOCTH XMMMUYECKOH peakuuu OT MPUPOAbl PEarupyroIlUX BEIIECTB. 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOW pEaKLHUHU OT
KOHLICHTPALlUA PEArupyrolux BEHIECTB. 3aBUCUMOCTb CKOPOCTH XMUMHUYECKON pEaKUMU OT IUIOIIAJA CONPUKOCHOBEHHUS PEarupyrolluX BEIIECTB
(«xunsmmi cioi»). 3aBUCMMOCTb CKOPOCTH XMMHUECKON peaKkLIMK OT TEMIIEPATyphl pearupyomux BeecTB. [ OMOreHHbIN U FeTepOoreHHbIN KaTaau3bl.
depMeHTaTUBHBIN KaTtanu3. NHruoupoBaHue.

JlaGopaTopHbIe ONBITHI.

1. ITonyuyeHune ruapoKcHia HMHKA U UCCIIENOBAaHUE €ro CBOMCTB. 2.MoenupoBanue noctpoeHus Ileprnoanyeckoi cucTeMbl XUMHUECKUX 371€MEHTOB /1.
W. MenneneeBa. 3. 3amerienue xeine3oM Meau B pactBope cyibdara meau (II). 4. 3aBHCHMOCTD CKOPOCTH XUMHUYECKOW PEAaKIMH OT HPUPOIBI
pearupyrouux BeUeCTB Ha IPUMEPE B3aUMOJEHCTBUSI KUCIIOT ¢ METaJlIaMH.

5. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peakliy OT KOHLIEHTPALMK pearupyronux BEelecTB Ha IpUMepe B3aUMOAECUCTBUSI LIMHKA C COJISIHOM KMCIIOTOM
Pa3IMYHON KOHIIEHTPALIH.

6. 3aBHCHUMOCTb CKOPOCTH XMMHYECKON PEaKIMU OT IJIOLIAAN CONMPUKOCHOBEHMS pearupyromux BemecTB. 7. MoeaupoBaHue «KUIIALIETo CIos». 8.
3aBUCHUMOCTh CKOPOCTH XUMHYECKON PEakiuu OT TeMIlepaTyphl pearupyroIIux BEIIeCTB Ha MpuMepe B3aumoeiicteus okcuaa menu (II) ¢ pactsopom
CEpPHOU KHUCIIOTHI Pa3IM4HON Temmeparypsl. 9. Paznoxkenue nepokcuaa Boaopoaa ¢ nmomoinsio okcuna mapranna (IV) u xaranaser. 10. O6HapyxeHue
KaTaja3bl B HEKOTOPBIX MUIIEBbIX MpoaykTax. 11. UHrubupoBanue B3auMoICHCTBUS KUCIOT C METAJUIAMUA YPOTPOTTHHOM.

IIpeaMeTHbIE pe3ybTAThl 00y4eHHs

Yyamuics X0J1KeH ymems:

WCIIOJIB30BaTh MPU XapAKTEPHUCTHKE MPEBPAIICHUI BEIIECCTB MOHATHUS: «XHMHUUYECKAs PEAKIHU», «PEAKIIMU COCIUHECHUS», «PEAKIUU Pa3I0KCHHS,
«peakiuyu oOMeHay, «PeaKIui 3aMEIEHUN», «PEaKIUu HEUTpaIU3aluny, «IK30TEPMUUYECKUE PEAKIIUNY, «OHAOTEPMHUUECKUE PEeaKINN», «00paThMbIe
peakuum», «HEoOpaTHMBbIE PpEaKIUN», «OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PpEAKLUW», «TOMOTE€HHBIE pEaKIUMW», «TETEPOTeHHBbIE pEeaKluny,
«KATaTUTHYECKHE PEeaKIMM», «HEKATaTUTHUYECKHE pEeaKlUn», «TEIUIOBOM A(P(PEeKT XUMHUYECKOW PEaKIUuu», «CKOPOCTh XHUMHUYECKOH peakiumy,
«KaTanm3aTop»;

XapaKTepu30BaTh XUMUUYECKHE 3JIEMEHThI |—3-T0 epro10B 1o ux nonoxenuro B [lepuoandeckoit cucteme xumuueckux snemeHnToB J1. V1. Menneneena:
XUMHUYECKUN 3HaK, MOPSAIKOBBIN HOMEp, IEPUO/I, TPYINa, MOATPYIa, OTHOCUTEIbHASI aTOMHAsI Macca, CTpPOEHUE aToMa (3aps[ siipa, YUCIIO IPOTOHOB U
HEHUTPOHOB B siZIpe, 00IIee YUCIIO PIIEKTPOHOB, paCIpe/ie]IeHHe JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM, TPOCTOE BEILIECTBO, (hOpMYIa, Ha3BaHWE U THII
BBICIIETO OKCHJIA ¥ TUJIPOKCHUIA, JIETYYETO BOJOPOIHOTO COSAMHEHUS (JIJI1 HEMETAaJUIOB));

XapaKTepu30BaTh 00IME XUMHUECKHUE CBOMCTBA aM(OTEPHBIX OKCHIOB U TUPOKCUIOB; TPUBOIUTH TPUMEPHI PEaKIUil, TOTBEPKIAIOIINX XUMUYECKHE
CBOMCTBa aM(POTEPHBIX OKCUJIOB U THAPOKCHUIOB;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEaKIUi M0 YHCITy U COCTaBY MCXOJHBIX BEIIECTB M MPOIYKTOB PEAKINH; TEII0BOMY 3 (HeKTy; HampaBiIeHUIO
MPOTEKAaHUS PEaKIM1; U3MEHEHHIO CTETIEHEN OKHCIIEHUS AJIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXO/IHBIX BELIECTB; YYaCTHUIO KaTalln3aTopa;
OOBSICHATH U MPUBOJIUTH MIPUMEPHI BIUSHUS HEKOTOPBIX (DAaKTOPOB (MPUPOIa pearupyroIfX BeIeCTB, KOHIIEHTPAIIKS BEIIECTB, JaBICHHUE, TEMIIEpaTypa,
KaTaJan3aTop, MOBEPXHOCTh COIPUKOCHOBEHUS pearupyroliX BEIIECTB) HA CKOPOCTh XUMUYECKUX PEAKIIHil;

HaOII0/1aTh M OMUCHIBATH YPABHEHUS PEAKINI MEKIY BEIIECTBAMH C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POTHOTO) SI3bIKA U S3BIKA XUMUM;



MIPOBOANTH OMBITHI, TOJATBEPKIAIONTNE XUMUIECKIE CBOMCTBA aM(POTEPHBIX OKCHJIOB M THAPOKCHIOB; 3aBUCIMOCTh CKOPOCTH XUMUYECKON PEaKINH OT
pa3nuuHbIX (aKTOpoB (MPUpPOAA pPEArupyroOlIUX BEHIECTB, KOHIEHTpAlUsl BEIIECTB, JaBJEHHE, TeMIepaTypa, KaTajlu3aTrop, MOBEPXHOCTD
COIIPUKOCHOBEHHUS PEArupyroLX BELIECTB).

MeTtanpeaMeTHbIe pe3yJabTAThl 00y4eHUsl

VYyamuiics 10J17KeH ymems:

OTIPEACTIATH 1EeTh YIeOHOU JEATeILHOCTH ¢ TIOMOIIBIO YUUTENS U CAMOCTOSITEIBHO, UCKATh CPEACTBA €€ OCYIIECTBICHUS, paboTas 1o TUIaHy, CBEPSThH
CBOM JICKCTBUS C 1ENIbI0 U TTPH HEOOXOIMMOCTH UCIIPABIISITH OIIUOKH € TIOMOIIBIO YYUTENS M CAMOCTOSATEIBHO;

COCTaBJIATh AHHOTALMIO TEKCTA;

CO3/71aBaTh MOJICIH C BBIJICJICHUEM CYIIECCTBEHHBIX XapaKTEPUCTHK OOBEKTAa M MPEJCTABICHUEM MX B MPOCTPAHCTBEHHO-TpahHMUEeCKOW MIIM 3HAKOBO-
CUMBOJIMYECKO hopme;

OTIpeETSATh BUbI KIIACCU(PUKAIIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYIIECTBIIATH MPSIMOE ISTYKTHBHOE JOKA3aTeIbCTBO.

JInuHOCTHBIE pe3yabTaThl 00y4eHus!

Yyamuncs 10J:KeH:

3HAMb U NOHUMAMb: OCHOBHBIE NCTOPUUYECKHE COOBITHSA, CBA3aHHBIC C PAa3BUTHEM XMMHUHU U OOIIECTBA; JOCTIKEHHS B OOJIACTH XUMHUH U KYJIbTYPHBIC
TpagulMK (B YAaCTHOCTH, HAy4HbIC TPAJAMLIMU) CBOEH CTpaHbl; OOLIEMHPOBBIC JAOCTH)KEHHS B 00JACTH XMMMHU; OCHOBHBIE NMPHHLUIBI U MpaBUiia
OTHOIIECHHS K MIPUPOJIC; OCHOBBI 3J0POBOTO 00pa3a KU3HU H 3I0pPOBhECOSPETatonIiX TEXHOIOTHIA;

IIpaBUJIa MOBEACHUS B UPE3BbIYAHBIX CUTYALUSAX, CBA3aHHBIX C BO3JEHCTBUEM PA3IMUHBIX BEILECTB; OCHOBHbIE MpaBa U 00S3aHHOCTH TpaKAaHWHA (B
TOM YHCJI€ YYaIIerocs ), CBA3aHHBIC C IMIHOCTHBIM, MPO(ECCHOHANBHBIM U )KHU3HEHHBIM CAaMOOTIPEICIICHUEM;

COLIMAJIbHYIO 3HAYMMOCTb U COoZiepKaHue NMpodeccuil, CBA3aHHBIX ¢ XUMUEHH;

UCNbIMBIEAMb . TYBCTBO TOPIOCTH 33 POCCUMCKYI0 XUMHAUYECKYIO HAYKy U YBaKEHUE K HCTOPUM €€ Pa3BUTHUS; YBAKECHHUE U IPUHATHE TOCTHKECHUN XUMUU
B MUpE; JTI000Bb K IPUPO/IE; YBAKEHUE K OKPYKAIOIIUM (yJaIUMCs, YYUTEISM, POAUTENSM U JIp.) — YMETh CIIYIIaTh U CIBIIIATh MAPTHEPA, IPU3HABATh
MpaBoO Ka)KJJ0r0 Ha COOCTBEHHOE MHEHUE, TPUHUMATD PEIIEHUS C YU€TOM MO3HUIMNA BCEX YUaCTHUKOB; YyBCTBO MPEKPACHOTO U ICTETUYECKUX YYBCTB Ha
OCHOBE 3HAaKOMCTBA C MMUPOM BEIIECTB U UX MPEBPAILECHUI; caMOYyBa)KEHUE U YMOLMOHAIBHO-TIOJIOKUTENIHOE OTHOILLIEHHE K cele;

npu3zHaeamp: NEHHOCTH 3/JOPOBBS (CBOET0 U IPYTUX JIOJEH ); HEOOXOIMMOCTh CAaMOBBIPAXKEHHU S, CAMOpeaIN3alliK, COLIMAILHOTO MIPU3HAHUS;
0C03HA8amyp: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITENIbHBIM MOCTYNKAaM U JIeMCTBUSAM, OTBETCTBEHHOCTD 3a UX PE3YJIbTaThl; TOTOBHOCTH (MK
HErOTOBHOCTB) OTKPBITO BBIPAXXAaTh U OTCTaMBATh CBOIO MO3UIIMIO U KPUTUYHO OTHOCUTHCSI K CBOUM IIOCTYIIKaM;

nPoANAMY: HKOJOTHUECKOE CO3HAHME; JOOPOKENaTeIbHOCTh, JOBEPHE U BHUMATEIBHOCTh K JIIOJSM, TOTOBHOCTh K COTPYJHHUYECTBY U JApYXkKOe,
OKa3aHUIO TOMOIIM TeM, KTO B HeH HyKJaeTcs; O0O0OOIIEeHHBIM, YCTOWYMBBIM M W30UpaTeIbHBIA IM03HABATENbHBIM WHTEpPEC, WHULUATUBY U
TM0003HATENIFHOCTh B U3YUYE€HUHN MUpPa BEIIECTB M PEaKIIHif; [eIeyCTPEMICHHOCTh U HACTOMUUBOCTD B IOCTUKEHUU 11€JIeH, TOTOBHOCTH K IPEOJI0JICHUIO
TpYJIHOCTEN; YOKIECHHOCTh B BO3MOYKHOCTHU MMO3HAHUS MPUPO/IbI, HEOOXOAUMOCTH Pa3yMHOT'O MCIOJIb30BAHUS TOCTHKEHUI HAYKU M TEXHOJIOTUN st
pa3BUTHS OOIIECTBA;

yMmemb: YCTAaHABIMBAThH CBS3b MEXKIY II€JIbI0 M3YYEHUS] XUMHHM U T€M, U1 YEero OHa OCYIIECTBISETCS (MOTHBAMH); BBIOJIHATH KOPPUTHUPYIOLIYIO
CaMOOLIEHKY, 3aKJIIOYAIONIYIOCS B KOHTPOJIE 3a MPOLECCOM M3Y4YeHUs XMMUU M BHECEHHH HEOOXOIMMBIX KOPPEKTUBOB, COOTBETCTBYIOIUX dTaraM U



croco0aM M3y4eHHs Kypca XMMUU; BBIMOIHATh PETPOCIIEKTUBHYIO CAMOOLICHKY, 3aKJIIOYAIOIIYIOCS B OI[CHKE Ipoliecca U pe3ysbTaTa U3ydeHus Kypca
XMMHMH OCHOBHOM ILKOJIBL, TIOJBEJCHUHY HTOTOB HA OCHOBE COOTHECEHUS LICJIEH U PE3YJIbTaTOB;

CTPOUTH JKU3HEHHBIC U MPO(PECCHOHANBHBIE ITUIAaHBI C YYETOM KOHKPETHBIX COIUAIbHO-UCTOPHUYECKUX, MOJUTHYECKUX U SKOHOMUYECKHUX YCIIOBHA;
0CO3HaBaTh COOCTBEHHbIE IECHHOCTH U COOTBETCTBHE UX

IIPUHMMAEMBIM B KU3HU PELICHUSIM; BECTU JMAJOr Ha OCHOBE PAaBHONPABHBIX OTHOIIEHUN U B3aMMHOI'O YBaXCHUS; BBIIENIATh HPABCTBEHHBIN aCIEKT
MIOBEJICHUSI M1 COOTHOCHUTbH IOCTYIKHU (CBOM M JAPYIHX JIOJCH) U COOBITHS C NPUHATBIMU 3THUECKUMH HOPMaMH; B IIpeJeslaX CBOUX BO3MOXHOCTEH
MPOTHBOJICHCTBOBATDH ACUCTBUSAM U BIMSHUSAM, PEJICTABIISIONINM YTPO3Y KU3HH, 3I0POBBIO M O€30MaCHOCTH JUYHOCTH U OOIIECTBA.

Ilnanupyemblie pe3yabTaTbl 00y4eHUs:

BbinyckHUK HayuMTCS:

* OIMCBIBATh CBOMCTBA TBEP/BIX, XKHUIKHUX, FA3000pa3HbIX BEILIECTB, BBIJEIAA UX CYIIECTBEHHbIC IPU3HAKY;

* XapaKTepU30BaTh BEILIECTBA IO COCTaBY, CTPOEHUIO U CBONCTBaM, YCTaHABIMBAaTb IPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXAY JaHHBIMU
XapaKTepUCTUKAMHU BEIllECTBaA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHUX IIOHATUH «aTOM», «MOJIEKYJa», «XUMHUYECKUH DJIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE
BEIIECTBOY, «BAJIGHTHOCTbY, UCIOJIb3Yysl 3HAKOBYIO CUCTEMY XUMUH;

* 1300pakaTh COCTAaB MPOCTEUIIMX BEMIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYN M CYIIHOCTh XMMHYECKHUX PEAKIHHA C TMOMOIIBI0 XUMHUYECKUX
YpaBHEHUH;

* BBIYMCIISATh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, a TAKKE MAaCCOBYIO JIOJIF0O XMMHUECKOT'0 3JIEMEHTA B COETUHEHUSX 115
OLIEHKH UX MPAaKTHUYECKOW 3HAYNMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, COJI;

* KJIacCU(PULIMPOBATH OKCHU/IbI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* 110J1b30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM U XUMUYECKON MOCY101;

* IPOBOJIUTh HECJIOXKHbIE XUMHMUYECKHE ONBITHI M HAOJIOJCHHS 32 W3MEHEHMSMHU CBOWCTB BELIECTB B IPOLECCE UX MpEeBpallleHHi; coOiroaaTh
IpaBWJia TEXHUKH 0€30IaCHOCTH MPY MPOBEACHUH HAOJIIOIEHUHN U OIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KUCIOTHI U IIET0YH, MOJIb3YSICh HHAMKATOPAMH; 0CO3HABATh HEOOXOIMMOCTh COOIIOACHUS Mep O€30IIaCHOCTH pU
00pallleHN! C KMCIOTaMH U IEI04YaMHU.

* pacKpsIBaTh CMBICI Niepuoanydeckoro 3akoHa J[. 1. Menneneesa;

* ONUCBIBATH U XapaKTEPU30BaTh TAOIUYHYIO (POpMY NEPUOANYECKON CUCTEMbI XUMUYECKUX 3JIEMEHTOB;

* XapaKTEpU30BaTh COCTaB aTOMHBIX AJIEP U PACHPEACIICHUE YUCIIA 3JIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHMUYECKHUX 3JIEMEHTOB MAJIbIX
MEPHOJIOB NMEPHUOJUUECKON CUCTEMBI, a TAKXKe KaIus U KaJIbLIUs;

* pa3auy4aTh BUJbl XUMUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HEMOJISAPHYIO U METAJUIMUECKYIO;

* 1300pakaTh JIEKTPOHHO-HUOHHBIE (POPMYIIBI BElleCTB, 00pa30BaHHBIX XUMUYECKUMH CBSI3IMU Pa3HOTO BHUJIA;

* BBISIBJISITH 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAIUNIMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJNINYECKHX;



* XapaKTepU30BaTh XMMHUYECKHE DJIEMEHTHl U MX COCIMHEHMS Ha OCHOBE IOJIOKEHHS HJIEMEHTOB B MEPUOANYECKON CHCTEME M OCOOCHHOCTEH
CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUEHHE IEPUOANYECKOTO0 3aKOHA M NEPUOAMYECKON CHUCTEMBbl XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa; * 00bACHATh CyTh XMMUYECKHUX MPOLIECCOB U UX MPUHLUIINAIBHOE OTIMYUE OT (PU3NUYECKHUX;

* Ha3bIBATh [IPU3HAKU U YCJIOBUSI IPOTEKAHMSI XUMUUECKHUX PEAKIIMIA;

* YCTAHaBJIMBATh IPUHAIEKHOCTh XUMUYECKOM peakiMy K OnpeAeaEéHHOMY TUITy 110 OAHOMY U3 KJIacCU(UKAMOHHBIX PU3HAKOB: 1) MO YuCIy U
COCTaBY MCXO/HBIX BEIIECTB U MPOAYKTOB PEAKIIMU (PEAKLIUU COCAMHEHUS, Pa3I0KEHNUs, 3aMEIIEeHHUs] 1 0OMEHa); 2) 1O BBIICICHUIO WM MOTJIOMICHUIO
TEIUIOTHI (PEaKLUU 3K30TEPMUYECKHUE U SIHAOTEPMHUUECKHUE); 3) 110 U3MEHEHUIO CTETEHEH OKUCIIEHUS XUMHUECKUX 3JIEMEHTOB (PEaKIIMU OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHEIC); 4) 110 0OpAaTUMOCTH Ipoliecca (peakuu o0paTuMble 1 HEOOPaTUMBIE);

* COCTaBJISITh YPaBHEHUS DJICKTPOJIUTHUECKOW AMCCOLMAIMM KUCIOT, IIeJI04el, COJei; MOJIHbIe M COKpAIlEHHbIE MOHHBIC YpaBHEHMs pPeaKLui
oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHA;

* IPOTHO3UPOBATh IMPOJYKThl XMMHUYECKMX peakuuil 1o QopMmynam/Ha3BaHUSIM HCXOJAHBIX BELIECTB; ONPEICNATh HCXOJHBIE BELIECTBA IIO
(dbopmyaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBJISITh YPAaBHEHUS PEAKLMH, COOTBETCTBYIOIIUX MOCIIEAOBATENBHOCTH («IIETOYKe») MPEBPALICHUH HEOPraHWYECKUX BEIECTB Pa3IUYHBIX
KJIaCCOB;

* BBISIBJIATH B IPOLIECCE SKCIIEPUMEHTA ITPU3HAKH, CBUIETEJIbCTBYIONIUE O IPOTEKAaHUN XMMHUYECKON peaKkLuy;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU J10JIEH PAaCTBOPEHHOTO BEILIECTBA;

* ONpEAETATh XapaKTep Cpebl BOJHBIX PACTBOPOB KUCIIOT U LIEI0UYEH 110 H3MEHEHHUIO OKPACKU MH/IUKATOPOB;

* IPOBOJIUThH KAUECTBEHHBIE pEaKLUH, IOJTBEPKIAIOIINE HAJTMUME B BOJHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX HOHOB

* ONpeAEIATh PUHAICKHOCTh HEOPIraHUYECKUX BELIECTB K OJJHOMY U3 U3YUEHHBIX KJIACCOB/TPYIII: METAJUIbI U HEMETAJLIbl, OKCH/Ibl, OCHOBAHHUS,
KHCJIOTBI, COJIU;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIPENIENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS YJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYJIbI HEOPTAHMUECKUX COCTUHEHUH IO BAJIEHTHOCTSIM U CTETIEHSAM OKMCJICHHUS 3JIEMEHTOB, a TaK)Ke 3apsiiaM HOHOB, YKa3aHHBIM
B Ta0JIMIIE paCTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJIEH;

* OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS (U3MYECKUX M XUMHUYECKHX CBOMCTB MPOCTHIX BEUIECTB (METANIOB M HEMETAJUIOB) M MX BBICHIMX
OKCHJI0B, 00pa30BaHHbIX AJIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBONCTBA, XapaKTepHbIE /JIsl TPYII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE ISl KaXKI0T0 U3 KIAaCCOB HEOPTAaHUYECKUX BEIECTB: KUCIOT, OCHOBaHUI, COJIEH;

* IPUBOJUTH IIPUMEPHI PEAKIUH, TOATBEPKAAIOINX XUMUYECKUE CBONCTBA HEOPTAaHNYECKUX BELLIECTB: OKCUIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* ONPENIENATh BEIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEINb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIX;

* COCTaBJIAITh OKUCIUTENbHO-BOCCTAHOBUTENBHBIN OanaHc (U1 M3YUYEHHBIX PEAKIMiA) O MPEATI0KEHHBIM CXeMaM peaKIuii;

* POBOJIUTH JIAOOPATOPHBIE OIBITHI, MOATBEPKAAIOIINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEILECTB;

Boinycknuk nosyuum 603mMo0i4cHOCHIb HAYUUMBCA:
* 2PAMOMHO 0OPAUAMBCSL C BEUCBAMU 8 NOBCEOHEBHOU IHCUSHU,
* 0CO3HABAMb HEOOXOOUMOCb COONIOOEHUS NPABUL IKONO2UUECKU DE30NACHO20 NOBEOEHUsL 8 OKPYICarowell NPUpoOHOU cpeoe;



* NOHUMAMb CMBLCL U HEODXOOUMOCMb COONIO0EHUs NPEONUCAHULL, NPedlazaemblx 8 UHCMPYKYUAX NO UCNOIb308AHUIO IeKAPCME, CPe0Ccms Obimoeol
Xumuu u op.;

* UCNOIL308aMb NPUOOPEMEHNbIE KI0UeBble KOMNEeMEHMHOCU NPU BbINOJHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3YUEeHUIO C80UCME, CNOC0D08
NOJY4eHUs U pacnO3HABAHUS GeUleCmE;

* Pazeueamvb KOMMYHUKAMUBHYIO KOMNEMeEeHMHOCMb, UCHONb3YS CPeOCmed YCMHOU U NUCbMEHHOU KOMMYHUKayuu npu pabome c¢ mexKCmamu
VueOHUKA U OONOIHUMENLHOU TUMEPAmypol, CAPABOUHbIMU MAOIUYAMU, NPOABTIAIMb 20MOBHOCb K YEANCEHUI0 UHOU MOUKU 3PEeHUs NPU 00CYHCOeHUU
Pe3yIbmamos 6blNOIHEeHHOU pabombl;

* 00beKMUBHO oYyeHUusamv UHGopmayuio 0 eewecmeax U XUMUYEeCKUX Npoyeccax, KpUmudecku OMmHOCUMbCA K NCEeBOOHAYYHOU UHGOpMayuu,
Hed06pOCo8eCmHOlL peKiiame, KAcaroweucs UCHOLb3068AH U PA3TUYHBIX 6EUeCE.

* 0CO3HABAMb 3HAYEHUE MEOPEMULEeCKUX SHAHUL 018 NPAKMUYECKOU 0eamelbHOCMU Yelo8eKd,

* onucvlBams U3y4eHHbvle 00bEKMbl KaK CUCMEMbL, NPUMEHSS I02UKY CUCIEMHO20 AHANU3A,

® NPpUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX nepuoduquKoﬁ cucmembl XUMUYECKUX DAEMEHMO8 OJi 00bsCHEeHUs U npedeudeHuﬂ ceoticme
KOHKDEmHbIX GeUjecma;

¢ paseueamo qubopmauuonny;o KOMnemeHmHocCmbs nocpedcmeom yezzy@zeﬂuﬂ 3HaHUll 06 ucmopuu CmaHoe61eHUA XUMUYecKou HAYKU, e€ OCHOGHbIX
NOHAMUU, NEPUOOULECKO20 3AKOHA KAK 0OHO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObI, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

® cocmaeyisimb MOJEKY/IAIPHble U NOJIHble UOHHbIE YPABHEHUA NO COKpaméHHblM UOHHbIM YPABHEHUAIM,

* NPUBOOUMb NPUMEPLI PEaKyUli, NOOMEEPAHCOAIOUIUX CYUWECMBOBANHUE B3AUMOCEAIU MENHCOY OCHOBHBIMU KAACCAMU HEOP2AHUUECKUX 8eUleCme;

® NPOCHO3Upo6aAmsb pe3yibnanivl go30elcmeus pPaA3TUYHbLX ¢CleOp06 HA USMEeHeHUue ckopocmu XUMUYecKou peaxkyuu,

* NPOCHO3UPOBAMb PE3VIbIMAMbl 8030€UCMBUSL PASTUYHBIX (DAKMOPOE HA CMeujeHUe XUMUYEeCKO20 PABHOBECUS.

® NPOCHO3Upo6aAmb XuMudeckKue ceoticmaea geuecme Ha OCHoee ux cocmaesa u CmpoeHust,;

* NPOCHO3UPOBAMb CNOCOOHOCMb 8eulecmed NPOosBIAmMb OKUCIUMENbHbIE UNU 80CCMAHOBUMENbHbIE CEOUCMBA C YUEMOM CmeneHeli OKUCTeHUs
O/IEMEHRMOB, 6XOaﬂM/ﬂ/lx 6 e20 cocmae,

* BbIAGIAMb CYUECMBOBANUE 2EHEMUYECKOU 83AUMOCEAZU MeHCOY 8eljeCmBamu 8 paody: NPOCmoe 8euecmeo — OKCUO — SUOPOKCUO — COlb,

® OpecaHU306bl6AMb, npoeodumb YUeHUu4YecKue npoeKkmul no UCCTIe008AHUIO CEOUCME eeulecmes, UMerwyux 6axCHoe npaKkmuiecKoe shadernue.

CopaeprxaHnue nporpaMmsl

Xumus 9 kjaacc

(68 yacos, 2 yaca B HeJ1€JI10)

IHoBTOpEeHne U 00001IeHHe CBeIeHUIT IO Kypcy 8 Kiacca

bunapusie coenuHenust. Okcuabl coneodpasyromiue u HeconeoOpasyromme. ['uapokcuapl: ocHoBaHus, aMpoTepHbie, KUCiIoThl. CpeaHue, KUCIbIe,
OCHOBHBIE COJIH.

OO6o6mieHre cBeleHUH O XHMMUYecKuX peakiusax. Kimaccupukanus XMMHYECKHUX peakluil MO pa3jiMYHbIM OCHOBAaHUSIM: COCTAaBY M UYHCITY
pearupyomux u 0o0pa3yoUIuXcs BEIIECTB, TEIIOBOMY 3(QeKTy, HalpaBICHUIO, U3MEHEHHUIO CTEMEHEH OKHCIEHHUS JJIEMEHTOB, 00pa3yIONINX
pearupyroIme BemecTBa, ¢pa3e, NCIoIb30BAHNIO KaTalln3aTopa.

[ToHsiTHE O CKOPOCTH XMMHUYECKON peakiuu. DakTopbl, BAUSIONINE HA CKOPOCTh XMMHUECKUX PEAKIU: MPUPOJa Pearupyronux BEIIecTB, X
KOHIIEHTPAIUsI, TEMITepaTypa, II0Na b COPUKOCHOBEHMS, HATMYMe Kartanu3aTopa. Karamus.

JleMoHCTpanun
. O3HaKOMJICHHE ¢ KOJUISKIIMSIMA METAJJIOB ¥ HEMETAJLJIOB.



ohkwdE

O3HaKOMJIEHUE C KOJUIEKIIUSIMU OKCUIOB, KUCIIOT U COJIEH.
3aBUCHUMOCTh CKOPOCTH XUMHUECKON PEaKIMK OT MPUPOIbl PEarupyIOIINX BEIIECTB.
3aBUCHUMOCTH CKOPOCTH XUMHUYECKON PEAKIMK OT KOHIIEHTPAIMH Pearupyromnux BemecTs.
3aBUCUMOCThH CKOPOCTU XMMUYECKON Peakluy OT IIIOIIaan

COMPUKOCHOBEHHUSI PEarupyrounuX BEeIIeCTB («KUTISIIIUN CIO).

3aBUCUMOCTH CKOPOCTH XMUMUUYECKOU PEAKIIMU OT TEMIIEPATYPhI PEarupyroIUX BEIIECTB.
JlaGopaTopHbie ONBITHI

B3aumopeiicTBue aMMuaka 1 XJ0pOBOAOPO/A.

Peakuusa HelTpanu3anuu.

Hab6nronenue TernoBoro 3 dexra peakiuy HeUTpaInu3aiuH.

B3aumMopeiicTBre cepHoi KUCIOTHI ¢ okcuaoM meau (I1).

Paznosxenue nepokcuaa BOJAOPO/Ia ¢ TOMOIIBIO KaTajaa3bl KapToderst

3aBHUCHUMOCTh CKOPOCTH XMMHUYECKOW peakIUy OT MPHUPOJbI Pearupyrolux BEUIECTB Ha MpPUMEpe B3aMMOICHCTBHS PacTBOPOB THOCYIbdara

HaTpUs U XJiopuja 0apusi, THOCYJIb(aTa HaTPUsI U COJITHOM KUCIIOTHI.

7.
8.
9.

10.
11.
12.

3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW PEAKIMK OT MIPUPOBI METAJUIOB MPU UX B3aUMOJICHCTBUH C COJISTHOM KHUCIOTOM.
3aBUCUMOCTbh CKOPOCTH XUMUYECKON PEaKLUU OT NPUPOAbI KUCIOT MPU B3aUMOACHCTBUU UX C JKEIE30M.
3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKlUi OT TEMIIEPATYPHI.

3aBUCUMOCTh CKOPOCTH XMUMHUUYECKOU PEaKIMU OT KOHIIEHTPAIUH.

3aBUCUMOCTh CKOPOCTH XMMUYECKON PEaKLUU OT IUIOU[aJAN COTPUKOCHOBEHHUS pEarupyrolnX BEIIECTB.
3aBUCUMOCTH CKOPOCTH XHUMHUUYECKOW PEaKIMK OT KaTaau3aropa.

XuMHu4YecKune P€aAaKIUM B pacTBOpax 3JJEKTPOJIUTOB

[TonsitTue 00 3IEKTPOIUTHUECKON IHUCCOLMALMU. ODJIEKTPOJIUTHI M HEIEKTPONUTHL. MeXaHnW3M AUCCOLUAIMHM 3JIEKTPOJIIUTOB C PA3IUYHBIM

XapaKTCPOM CBA3U. CremneHb BHGKTpOHHTquCKOﬁ JAUCCOoMaIlu. CunbHBIC U cl1a0ble OJICKTPOJIUTHI.

OCHOBHBIC TTOJ0KCHHS TCOpHUU BJIGKTpOJ'II/ITI/ILIeCKOI\/’I JUCCOoMaInu. KJ'IaCCI/I(l)I/IKaHI/Iﬂ HOHOB M HX CBOMCTBA. KI/ICJ’IOTI)I, OCHOBAHUA U COJIM KakK

QJICKTPOJIUTHI. Hx KJ'IaCCI/I(I)I/IKaI_II/IH n aucconualms.

O6HII/I€ XHMHYSCKHE CBOMCTBA KHCJIOT: N3MCHCHHE OKpaCKu MHAHUKATOPOB, BBaHMO}IeﬁCTBHe C MCTaJUIaMU, OKCUAaMHU U TUAPOKCUAaMU MCTAJIJIOB

U consiMU. MoneKymsipHbIE M HOHHBIC (TIOJTHBIC ¥ COKPAIIEHHBIE) YPABHEHUS PEAKIUi.

XHWMHUYECKUH CMBICII COKPAIIEHHBIX YPABHEHUH. Y CIIOBUS IPOTEKAHUS PEAKIIMI MEX Y SJIEKTPOJIMTAMHM 10 KOHIA. PsAJT aKTHBHOCTH METAJIJIOB.
OO0ue XUMHYECKUE CBOWCTBA INENOYEH: B3aMMOJEHCTBHE C KHCIOTAaMH, OKCHAAMU HEMeTaioB, coiisiMu. OOmMe XMMHYECKHe CBOWMCTBA

HEPAaCTBOPHUMBIX OCHOBaHMUI: B3aUMO/ICIICTBUE C KHCJIOTAMHU, PA3JIOKCHUC TP HAIrpCBAHUH.

OO01mre XMMHUYECKHE CBOMCTBA CPETHUX COJICH: B3aMMOJICHCTBHE C KHUCIOTaMH, IIEeJI0UYaMH, COJIIMH U MeTajutlaMu. B3anmoielicTBre KUCIIBIX COei

CO mCJIo4yamMu.



['maponus, kak 0OMEHHOE B3aMMOJACUCTBUE coJiel ¢ BOAOH. ['MIponn3 comu CUILHOTO OCHOBAaHUS M c1a0oi KUCIOTHL. ['maponu3 conm cinaboro
OCHOBaHMS U cuiibHOU KuciaoThl. [lkama pH.

CBolicTBa KHCIIOT, OCHOBAHHUM, OKCHJIOB M COJIEH B CBETE€ TEOPUM AIIEKTPOJIUTUYECKOW AMCCOLUALMM U OKHCINUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuid.

JdemMoHCcTpanmu.
. HcnibiTanue BEIeCTB U UX pacTBOPOB Ha 3JIEKTPOIPOBOTHOCTD.
. 3aBHUCHUMOCTBD AJIEKTPONPOBOJTHOCTH YKCYCHOM KUCIIOTHI OT KOHIIEHTPALIUH.
. JIBr>KeHHE OKpAIICHHBIX HOHOB B 3JIEKTPUUECKOM I10JIE.
. OrnpezeneHne xapakTepa Cpe/ibl B pacTBOpax COJIeH.

JlaGopaTopHbie ONbBITHI
13.  JIuccoumanus cnabbIx SIEKTPOIMTOB Ha IPUMEPE YKCYCHOM KUCIIOTHL.
14.  V3meHeHHE OKPACKM MHIMKATOPOB B KUCIOTHOM CpEJIE.
15.  Peaknus HeliTpanuM3anuu pacTBOpa IIETOYH PA3IUYHBIMU KHCIOTAMH.
16.  Tomyuenue ruapokcuga meau (11).1 ero BzanmMoneicTBUE C pa3IMUYHBIME KHCIOTAMH.
17.  BszaumopuelicTBHE CHIBHBIX KHCIOT ¢ okcuaoM meau (11).
18-20. B3zanmopeicTBUE KUCIOT C METAJIJIAMHU.
21. KauecTBeHHas peakuys Ha KapOOHAT-MOH.
22.  TlonydeHue CTyaHS KDEMHUEBOM KMCIOTBI.
23.  KauecTBeHHas peakius Ha XJIOPUJL - MK CYJIb(aT-uOHBI
24.  V3MeHeHHWe OKPACKU MHIMKATOPOB B IIEIOYHOM Cpee.
25.  B3zauMoAEHCTBHUE IMENOYEH C YIIEKUCITBIM Fa30M.
26.  KauecTBeHHas peakius Ha KATHOH aMMOHHUSI.
27. Tlomyuenue ruapoxcuna meau (11).
28.  Pasnoxenue ruapokcuaa meau (11).
29. BsaumopeiicTBUE KapOOHATOB ¢ KMCIOTAMH.
30. ITonyuennme rugpoxcuma xenesa(lll).
31.  BsaumopueiicTBue xene3a ¢ pactBopoM cynbdara meau (11)
IIpakT4yeckune padoThI

1. CBoiicTBa KUCJIOT, OCHOBAaHUM, OKCHIOB U COJIEM B CBETE TEOPUM DJICKTPOJIUTHUYECKON TUCCOLUAIMU U OKUCIUTEIBHO -BOCCTAHOBUTEIBHBIX
peakuuii

Hemerasibl M X COeAUHEHUS

CrpoeHne aTOMOB HEMETAIOB M MX mosiokeHue B llepmonmueckoil cucreme. Psn anekrpoorpunarenbHocTd. Kpucramumueckue peléTku
HEMETaJlJIOB — MPOCTHIX BellecTB. Aiorponus U e€ npuuuHbl. Ousndeckue cBoiicTBa HeMeTaioB. OO0IIMe XMMHUYECKHE CBOMCTBA HEMETAJIIOB:
OKHUCIIUTENBHBIE U BOCCTAHOBUTEIILHBIE.



["anoreHsl, CTpoeHUE UX ATOMOB U MOJIEKYJ. PU3NYECKHE U XUMUYECKHE CBOMCTBA IaJOr€HOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB raJIOT€HOB B
3aBUCHMOCTH OT UX nosioxenus B [lepuoandeckoit cucreme. HaxoxxeHue raloreHoB B IPUPOJE U X MoJTydeHue. 3HaueHue U IPUMEHEHHE TajlOreHOB.

["a10oreHoBOJOPO/IB M COOTBETCTBYIOIIME UM KHUCIIOTHI: TNIABUKOBAsI, COJIsTHAsE, OPOMOBOIOPOIHAS, HOJ0BOIopoaHAas. ['anorenn sl KauecTBeHHbIE
peaxkiuu Ha raloreHu1-uonsl. [IpumMeHenne coefnHeHu rajJoreHoB U X OMOJIOTuYecKas polib.

Obmas xapakrepuctuka 3meMeHToB VIA-rpynmel. Cepa B mpupone u e€ mosyuyeHue. AJIOTPONHBIE MOAW(UKAIUMM Cepbl U MX CBOWCTBA.
XUMUYeCcKHe CBOMCTBA Cephl U €€ IPUMEHEHUE.

CepoBoIOpOJI: CTPOCHHE MOJIEKYIIbI, (PU3UUYECKHUE U XUMHUYECKHE CBOUCTBA, MoTydeHue U 3Hauenue. CepoBonopoaHas kucinota. Cyabpuasl 1 ux
3HaueHue. JIroMuHOOPBHL.

Oxcup cepsr (1V), cepaucras kucnora, cynbhutsl. KauecTBeHHas peakuus Ha CyIb(QHUT-HOH.

Oxkcun cepsl (VI), cepnas kucnora, cynabdarsl. Kpucramioruaparel. KauecTBeHHas peakuus Ha Cyiab(haT-noH.

CepHas KHCIIOTa - CUJIbHBIN 37eKTposuT. CBONCTBA pa30aBICeHHON CEPHOM KUCIOTHI, KaK TUIHUYHOW KUCIOTHI: B3aMMOJIEUCTBUE C METaJlIaMH,
OCHOBHBIMH U aM(OTEPHBIMU OKCUIAMH, OCHOBAHUAMHU U aM(POTEPHBIMU THIPOKCHIaMU, colsiMu. KauecTBeHHas peakiust Ha Cyab(haT-uoH.

OO61as xapakrepucTrka 31eMeHToB VA-rpynnsl. A30T, CTpPOEHUE aToOMa U MOJIEKYJIbl. PU3NYECKUEe U XMMUUYECKHE CBOMCTBA U MPUMEHEHHUE a30Ta.
A30T B ipupo/ie U ero OMoIoruyecKas pob.

AMMHaK, CTpOCHHE MOJIEKYJbI U (U3NYECKHE CBOWCTBA. AMMHAYHAs BOJIA, HAIIATHIPHBIA CIHPT, THIPAT aMMHaka. JJOHOPHO -aKIenTOpPHBINA
MeXaHU3M 00pa30BaHUs KaTHOHA aMMOHUS. BoccranoBuTensHbie cBOiicTBa amMmmuaka. Collu aMMOHUS U MX IpuMeHeHue. KadecTBeHHas peakius Ha
KAaTHOH aMMOHHUSI.

Oxkcuppl a30Ta: HECOIEO0Pa3yIOIUe U KUCIOTHBIE. A30THCTasl KUCIOTAa U HUTPUTHL. A30THAsI KMCIIOTa, €€ MOoTydeHue U cBoiicTBa. Hutparsl.

®docdop, crpoenne aroma u asmiorporust. Dochuabr. Dochun. Oxcun hochopa(V) u oprodhochopnas kuciora. Docdarsl. Dochoprbie y1oOpeHUs.
HcexTunnanl.

OO6miass xapakrepucTuka 31eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHMSI aTOMOB, MPOCTHIX BELIECTB M COEAMHEHHUH B 3aBUCHUMOCTH OT
MOJIOKEHMS 371eMeHTOB B [leproanueckoii cucreme. Yriaepol. AUIOTponHble MoAu(UKauu: anMas, rpadput. AMOp(HBINA yIiaepo U ero copra: caxa,
aKTUBHUPOBAHHBIN Yroib. AncopOius. XuMUyecKue cBoicTBa yriepoaa. Kokcoxumuueckoe npou3BoACTBO U ero npoaykius. Kapouas.

Oxcun yriepoaa(ll): crpoenne monekysnbl, noaydeHue u ero coiictsa. Oxeup yriepona(lV): ctpoeHne MoneKynbl, IOJIy4eHHEe U ero CBOWCTBA.
VYronbHas kucinota. Coiau yroiabHON KUCIOThI: KapOOHATHI U THAPOKapOOHaThl. TeXHUUecKas U MUILEBas Co/a.

Heoprannueckne u opraHn4ecKue BEIecTBa. Y INIEBOAOPOAbl. XUMUUECKOE CTPOCHHE OPTaHUYECKUX BELIECTB, KaK MOPSIOK COEINHEHUS aTOMOB
B MOJIEKYJI€ 110 BaJIGHTHOCTH.

MertaH, 3TaH, Kak MpeJelibHbIe YIJIEBOAOPOAbl. OTHIEH M aleTHJIeH, Kak HenpejaeibHble (HEHACHIEHHbIE) YIIeBoJOpoabl. ['opeHue
yraeBonopoaoB. KauecTBeHHbIE peaKkIIMi Ha HENPEAEIbHbIE COSAMHEHHUS.

OTWIOBBIA CHHPT, €r0 NOJy4deHUe, NMpUMeHeHue u Qusnonorndyeckoe neicreue. TpéxaToMHblil coupT raunepuH. KayecTBeHHas peakiust Ha
MHOT0aTOMHBIE CIUPTHI. YKCYCHAs - MPEeACTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

KpemHuuii, crpoenue ero aroma u csoiicrsa. Kpemuuii B npupone. Cununuasl u cunad. Oxena kpemaus(1Y). KpemuueBas kucnota u e€ comm.

[Tpou3BoaCcTBO cTekya U ieMeHTa. [IpoyKius CHIIMKAaTHON MPOMBILIUIEHHOCTH:  ONTHYECKOE BOJIOKHO, Kepamuka, ¢papdop, dasHc.

OnTryeckoe BOJIOKHO.

Hewmerannsl B npupozge. @pakunoHHasi meperoHka *UAKOT0 BO3AyXa Kak Ccroco0 MOJIydeHHUs KHCIOopoja, a3oTa, aproHa. Ilomyuenue docdopa,
KpEMHUs, XJI0pa, Hoaa. DIEKTPOIU3 pacTBOPOB.



[TonydyeHue cepHOl KUCIOTHI: CHIPhE, XMMHU3M, TEXHOJIOTHYECKAsh CXeMa, METOJ| KMITALIETO CJIOs, MPUHIMIIEI TErjaooOMeHa, MPOTUBOTOKA U
nupkysnuu. Oneym. IIpon3BoncTBo aMMuaka: CbIpbE, XMMHU3M, TEXHOJIOTHYECKAs CXeMa.
JleMoHCTpaL U

e Kouleknus HeMeTauIoB.

e Mopnenu KpUCTAUIMYECKUX PEIIETOK HEMETAIUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

e (O30HATOp M MPUHLUIIBI €TI0 PaOOTHI.

e ['opeHue HEMETAIIOB - IPOCTBIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YIIIs.

e OOpa31bl IaJOreHoB - IPOCTHIX BEILECTB.

e BsaumognelicTBuE rajJOreHOB ¢ METaJLIaMHU.
BeiTecHenue xsopa OGpoMoM min foja U3 pacTBOPOB UX cOJIeH
Kosnexkuus npupoHbIX COEAMHEHUH XJIOPA.
B3anmoneiicTBre cepbl ¢ METAIAMM.
I'openue cepsl B kucinopoe
Komnexnus cynbOuaHbIX pyI.
KagectBenHas peaxiys Ha Cynb)uI-noH
ObeclBeunBaHNE OKPALICHHBIX TKAHEHN U IIBETOB CEPHUCTHIM T'a30M.
B3aumonencTBue KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MENIBIO.
OOyriMBaHue OPraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHOM CEpHOI KHCIOTOM.
Huarpamma «CocTas Bo3ayxa».
Buneodpparments! u cnaiiasl «IItuusu 6azapbiy.
[Tonmyyenue, cobupanue 1 pacrio3HaBaHHE aMMHAKA.
PaznoxeHnne buxpomara aMMOHHS.
B3anMozeicTBre KOHIIEHTPUPOBAaHHOM a30THOM KMCIIOTBI C MEIBIO.
l'openune uvepHoro mopoxa
PasnoskeHne HUTpaTa Kajaus U TOPEHUE APEBECHOTO YrojibKa B HEM
O06paziel mpupoaHbIX coenuHenuit hocdopa.
I'openue docdopa Ha Bo3ayXe U B KUCIOPOJE.
[Tonyuenue 6enoro pocdopa u UCBITaHHE €TO CBOMCTB
Komnexmust «O0pa3ibl NPUPOIHBIX COSTUHEHUN YTIIEpOaa»
IToptper H. JI. 3enunckoro. [lormnomnenne akTHBUPOBAHHBIM YIJIEM pacTBOPEHHBIX BELUIECTB WJIN I'a30B.
YeTpoicTBO IPOTUBOTasa.
Mognenu MOeKy METaHa, ITaHa, TUJIEHA U alleTUIICHA.
B3aumoneiicTBre sTuiIeHa ¢ OpOMHOI BOJION M pacTBOPOM IEpMaHraHaTa Kajusl.
OO0ue XMMUYecKre CBOMCTBA KUCIIOT Ha MIPUMEPE YKCYCHON KUCIIOTHI.
KauecTtBenHas peaknyss HA MHOTOAaTOMHBIE CIIUPTBHI.



32.
33.
34.
35.
36.
37.
38.

O own

Konnexknust «O6pa3iisl MpUPOIHBIX COSTUHEHNUN KPEMHHUSI.
Konnekuus crexna, KepaMHKH, IIEMEHTA U U3JIETUI U3 HUX.
Kosutekuus npoayKuuu CUIMKaTHOM MPOMBILLIIEHHOCTH.
Buneodparmentst u cnaiinbl «I [pon3BOACTBO CTEKIIA M IEMEHTAY.
Komnekuus «IIpupoaHpie COeIMHEHNS] HEMETAILIOBY.

Buneodparmentst u cnaiiapl «@pakiimoHHas IEPETOHKA KHUJIKOTO BO3TyXa»
Buneogparmentst u cnaiiasl «lloxydenne BoJopo/a, KUCIOPOAa U TaJIOT€HOB AIEKTPOIUTUIECKUM CIIOCOOOM.

Mopenu anmnapatoB Ui IPOU3BOJICTBA CEPHOI KUCIIOTHI.
Mopenb KUIsiero cios.

Mosenb KOJIOHHBI CHHTE3a aMMHUaKa.

BuneodparmenTst u cnaiiasl «[Ipon3BoACTBO CEpHON KUCIOTHIY.
Buneodparments! u cnaiiasl «I[Ipon3BoacTBO aMMHaKay.
Komnexkuust «CpIpb€ 1515 MOIYyYEHUSI CEPHOU KUCIOTHI.

JlabopaTropHble ONBITHI

Pacnio3naBaHue rajnoreHu-MOHOB.

KauecTBeHHbIE peakiiu Ha CyIb(aT-HOHBI.

KauecTBeHHast peakys Ha KATUOH AMMOHMUS.

XUMHUYECKUE CBOMCTBA a30THOM KHUCIIOTHI, KaK AJIEKTPOJIUTA.
KauectBennsle peakuuu Ha ¢pocdar-uoH.

ITomy4yenue u CBOMCTBA yTOJIbHON KUCIIOTHI.

IIponyckaHue yriekuciaoro ra3a 4epes pacTBOp CHIIMKaTa HaTPHs

IIpakTyeckue padoTnl

N3yuenue CBOKWCTB CONSTHOM KUCIIOTBI.

N3yuenue CBOMCTB CEPHOM KHUCIIOTBHI.

ITomyyenne amMuaka 1 M3y4€HHE €r0 CBOMCTB.
ITomy4yeHue yriekuciaoro ra3a u U3y4eHHe ero CBOMCTB.

MeTasuibl 1 HX COeAMHEHUS



[Tonoxxenue wmeramnoB B llepuoamueckoir cucreme xumuyeckux siemeHToB JI. M. MenneneeBa, CTpOCHHME HMX aTOMOB W KPHUCTAJUIOB.
Mertannnueckast CBS3b M METAJUITMUECKas KpUcTauinueckas pemérka. dusnueckue cBOWCTBAa METAIOB: 3JIEKTPO- U TEIJIONPOBOJHOCTD, OTpaXkaromiast
CIOCOOHOCTb, MIACTUYHOCTh. CIutaBbl YEPHBIE U LIBETHHIC.

MerTanibpl Kak BOCCTAHOBHUTENIU. DJIEKTPOXUMHUYECKHUI psijl HanpspkeHuid. B3aumozeiicTBre MeTaioB ¢ HeMeTalllaMH, OKCUJaMH, KHCIOTaMH,
COJISIMU. AJIFOMMHOTEPMHUS.

CtpoeHre aTOMOB U MPOCTHIX BEIIECTB MIETOUHBIX METAIIJIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX CBOMCTB ILIEJIOYHBIX METAJJIOB OT 3aps/10B
anaep ux aroMoB. OKCUIBI U TUAPOKCHIBI IEIOYHBIX METAJUIOB, X MOJyYeHHE, CBOMCTBA, MPUMEHEHHE. BakHele comu meoYyHbIX METAJUIOB, HX
3HAYEHHUE B )KUBON M HEXKUBOI MPUPOJIE U B KUZHU YETIOBEKA.

CrtpoeHrie aTOMOB U MPOCTHIX BEHIECTB IIEIOYHO3EMENbHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMHUYECKUX CBOMCTB IEIOYHO3EMETBHBIX
METAJIJIOB OT 3apsA0B siiep UX aToMoB. OKCHIBI M TUIPOKCUIBI IEIOYHO3EMEIbHBIX METAIIJIOB, UX MOJyYeHHe, CBOMCTBA U MpUMeHeHne. Baxkueiinme
COJIM HIETIOYHO - 3eMEJIbHBIX METAJUIOB, X 3HAYCHUE B IPUPOJIE U KU3HH yenoBeka. KapOoHaThl U THAPOKApOOHATHI KAJIbLHUS.

KéctkocTh BoabI: BpeMeHHass U mocTosiHHas. CrocoObl ycTpaHeHHs] BpeMEHHOH kEcTkocTu. CrocoObl YCTpaHEHUsS! MOCTOSHHOM >KECTKOCTH.
Nonuntel. CoeMHEHUS ATFIOMUHUS B MIPUPOJIE. XUMHUECKUE CBOWCTBA amtoMUHHI. OCOOCHHOCTH OKCHIAa M THIPOKCHIA ATFOMHUHUS KaKk aM()OTEPHBIX
coequHeHn. Baxkneiire conu anfoMuHuS (XJIOpUI, cynbdar).

OcoOenHocTu cTpoeHMs aToMa xenesa. JKenezo B npupoze. Baxneimue pyasl xeneza. Oxcuasl u ruapokcuast xenesa(ll) u xeneza(lll). Conu
xene3a(ll) u sxxenesa(lll). OGHapyxeHre HOHOB KATMOHOB >KeJie3a B pacTBOpe. 3HaYCHHE COeIMHEHUH jKeme3a.

Koppo3us xumuueckas U 3JIeKTPOXUMHUYECKast. 3alluTa METaNIOB OT KOPPO3UH. MeTallibl B IPUPOJIE: B CBOOOIHOM BUE M B BUJE COCAMHEHUI.
[Tonstue o metamnypruu. UépHas u 1BeTHas Metawnyprus. [lupomeramayprus, ruapoMeTayprus, 3JIeKTpoMeTautyprusi. JJoMeHHbI mporecc.
[lepepaboTka 4yryHa B CTallb. DIEKTPOJIH3 PACILIIABOB.

JdeMoHcTpannmn
. B3anmopencTerue HaTpus, JIUTHUS U KaJbIUs C BOJOK.
. I'openue HaTpus, MarHus U Keje3a B KUCIOPOJE.
. Bcnpiiika TepMUTHOM CMECH.
i BzaumopeiicTBre cMecH MOPOIIKOB CEPBI U JKeJe3a, IIMHKA U CEPBI.
. BzaumogeiicTBHE aTIOMUHUS C KUCIIOTaMH, IIEI0YaMH U BOJOM.
. B3anmoneicTeue xene3a U MEIU C XJIOPOM.
. B3aumoneiicTBre Menu ¢ KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTON U a30THOM KUCIOTOM (pa30aBiIeHHON U KOHIIEHTPUPOBAHHOM).
. Okpacka IIaMeHu COEIMHEHUSIMU 1IETOYHbIX METAJIJIOB.
. Okpacka MIaMeH! COeTUHEHUSIMH 1IETOYHO3EMENIbHBIX METAILJIOB .
. l"amenne n3BecTH BOJOM.
. [Tonydenue KECTKOM BOABI B3AUMOJICICTBUEM YIIIEKUCIIOr0 Ta3a ¢ U3BECTKOBOW BOJIOM.
d YcTpaHeHre BpeMEHHOH JKECTKOCTH KUTISTYSHUEM U T00aBKOU COJIBI.
. VYcrpaneHnre moCTOSTHHON KECTKOCTH JJOOABKOM COJTBI.
. WMoHUTHI ¥ IPUHIMI UX JeHCTBUS (BUAEODpPArMeHT).

® KOJ'IJ'ICKI_II/ISI IMPUPOIHBIX CO€IUHEHMI aTIOMUHUS.



. Buneodparmentst u crnaiiapl «OKCHI ATIOMUHUS U €70 MOAU(DUKALIAN.

. [Tomyyenue ampoTEpHOTO THAPOKCHAA ATTFOMUHUS U UCCIIEIOBAHUE €0 CBOMCTB.

. Komnexius «XuMudeckue HCTOUYHUKHA TOKaY.

. Pe3ynbTaThl ATUTENBHOTO 3KCIIEPUMEHTA 110 U3YUEHUIO0 KOPPO3UH CTAILHBIX U3/IEIUN B 3aBUCUMOCTH OT YCJIIOBUI MTPOIIECCOB.
J Boccranosnenue meau u3 okcuna meau(ll) Bogopoaom.

. BuneodparmenTs! u cnaiasr «I[Ipou3BOACTBO UyTryHa U CTAIH.

. Buneodparmentst u cnaiiasl «3aenus U3 yyryHa v CTamm.

. BuneodparmenTs! u ciaiasl « Ipou3BOACTBO aTFOMUHUSY.

JlaGopaTopHbIe ONbITHI

39.  BsaumoseiicTBue xenesa ¢ pactBopom cynbdara meau(ll).

40. TlonmyuyeHue U3BECTKOBOM BOJIBI U OIBITHI C HEH.

41. Tlonyuenwue rumpoxcunos xenesa(ll) u (11).

42. KadecTBEHHBIE PEaKIUK HA KATHOHBI JKEJIE3a
IpakTnyeckne padoThl

6} [TosryueHue )kecTKON BOJBI U CIIOCOOBI €€ YCTPaHEHHUS.

7. PelieHue 9KCIIEPUMEHTAIBHBIX 337124 10 TeMe «MeTasuibiy».

XuMHSA U OKpYsKaKOLIas cpeaa

Crpoenue 3emnu: Spo, MaHTHUs, 3eéMHasi KOpa, UX XUMHUYecKui coctaB. JIutocdepa u e€ xummuueckuil coctas. Munepaisl. Pynbl. Ocanounsle
noposl. [lone3nslie uckonaemple. XUMHUYECKUN cocTaB ruipocdepbl. XUMUYECKUI cOCTaB aTMOC(EPHI.

VICTOUHNKM XMMHYECKOTO 3arps3HEHUs] OKpykarolled cpeabl. I'7obaibHbIe KONIOTHYEeCKHe MPOOJIeMbl YeloBeYecTBa: MapHUKOBBIA 3¢ ek,
KHMCIIOTHBIE JI0K/IM, O30HOBBIE JIbIpbl. MeXayHapoAHOE COTPYIHUYECTBO B OOJIACTH OXPAaHbI OKpYKaoLIEH Cpellbl OT XMMHUYECKOTO 3arps3HEHHS.
«3es€Has XUuMUs».

JleMoOHCTpaL U
. Buneogpparments! u cnaiasl «CtpoeHue 3eMild U €€ XUMUYECKHI COCTaB.
. Konnekuust MUHEpaIOB U TOPHBIX TIOPOI.
i Komneknusa «Pyasl MeTamioB.
. Buneodparments! u cnaiiapl «I 1o0agbHbIe SKOJIOTHYECKHE TPOOIEMBI YETIOBEYECTBAY.

JlabopaTopHbIe ONBITHI
43. Usyuenwue rpanura.

O0001meHNe 3HAHMI 110 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
IToaroroBka k OCHOBHOMY rocy1apCTBEHHOMY 3K3aMEHY



CrpoeHne aToMa B COOTBETCTBHH C MOJIOKEHHUEM XUMHUYECKOTo 3eMeHTa B Ilepuoandeckoii cucteme. CTpoeHHe BEIIECTBA: XUMHUECKas CBSA3b U
KPHCTAJUINYECKUE PEHIETKU. 3aBUCHMOCTh CBOICTB 0Opa30BaHHBIX JEMEHTAMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAJIIOB, OJIAarOPOHBIX Tra30B) OT
IIOJIOKCHUA 3JICMCHTOB B HepI/IOIII/IquKOfI cucteMme. Tunoagorus HCOPTraHNYCCKUX BCIICCTB, ACJICHUC UX HA KIIACChI U I'PYIIIILI. HpCI[CTaBI/ITeJ'II/I.

[Ipu3Haky W yCIOBHS MPOTEKaHMS XUMHYECKHUX peakuuil. TUIojorns XMMHYECKHX PEakIil MO pa3IM4YHbIM OCHOBaHMSM. Peaknunm MOHHOTO
obmeHa. OKUCIUTENbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTePHbIE XUMUYECKUE CBOMCTBA COJIC00Pa3yIOMNX OKCHIOB, THAPOKCUIOB (OCHOBAaHHUH, KHCIIOT U
aM(OTEPHBIX TUAPOKCHIIOB), COJICH.

3. Temaruueckoe IJIAHUPOBAHHE C YKA3aHUEM YaCOB, OTBOJIUMbBIX HA OCBOCHME KaxKI0i TeMbl 9 kuacc

Ne HanmenoBanmue pa3iesioB (TeM) Koan4decTBo B ToM 4uciie Ha IpoBe/ieHNe
4acoB 10 IIpakTH4eckux KoHTpobHBIX
nporpamMmme padot padort

9 knacc

1 IloBTOpEeHUE U 00001IeHNE CBeIEHUIT 110 5 1

Kypcey 8 kiiacca. XuMuuecKue peakiuu

2 XHMHYECKHE peaKlMi B pacTBOpax 10 1 1
3 Hemera/ bl M UX COeIMHEHUS 25 4 1
4 MeTaJjliibl H UX COeAMHEHUS 17 2 1
5 XumMus M OKpY:Kaomas cpeaa 2
6 O000menne 3HaHUI 10 XUMHH 32 KypC 7 1
OCHOBHOI 1Ko0Jbl. IloagroroBka K
OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHy
(0I9)
Pe3eps 1
Hroro 68 7 5

YueOHO-MeTOoAMYeCKOe o0ecrieueHre peau3anun y4e0OHOi MporpaMmmbl
1. Tabpuensan O. C. Xumus. 9 xnacc : ydeOHUK 17151 00111e00pa3oBaTenbHbIX opranusammii / O. C. Tabpuensn, WU. T.

Octpoymos, C. A. CnagkoB. — M.: IIpocsenienue, 2019



2. Xumusa. Pa6oune nporpammel. [Ipenmernas nuaus yueouukoB O. C. I'abpuensna, U. I'. Octpoymona, C. A. Cnaakoa. 8—9
KJIacChl: yueOHOe mocobue i obmeoopasoBaTenbHbix opranu3anuii / O. C. ['abpuensn, C. A. CnaakoB — M.: [IpocBenienne,
2019.

3. T'abpuenan O. C., Ocmpoymos U. I'. Uzydaem xumuto B 9 k 11.: J{unakruueckue matepuainsl. — M.: bimk mtroc, 2009r.

4. I'abpuensn O. C., Bockobounukosa H. I1. Xumusa B TecTax, 3ajgayax, ynpaxHeHusx. 8— 9 ki.— M.: IIpoda, 2009r.

MaTepl/IaJILHO-TeXHH‘IECKOC o0ecrneueHue:

I[JUI O6y‘I€HI/I$I YHaliuxcs OCHOBHOHM IIIKOJbI B COOTBETCTBUHU C TpC6OBaHI/I$IMI/I CDCIICPEUIBHOFO rocyaapCTBCHHOI'O
O6pa3OBaTCJIBHOFO CTaHgapTa H€06XOI[I/IM3 peain3anua ACATCIBHOCTHOI'O IIOAXOHIA. HGHTCHBHOCTHLIﬁ IIoaAxo 4 Tpe6yeT
MMOCTOSIHHOM OIIOP&I IIponecca O6y‘—IeHI/I$I XHUMHUHU Ha I[CMOHCTpaHHOHHBIﬁ OKCIICPUMCHT, ITPAKTHYCCKHUC 3aHATUA U na6opaTopHme
OIIBITBHI, BBIIIOJHACMBIC YYallTUMMUC. KaOuner xmmumn OCHAILICH KOMILIEKTOM ACMOHCTPAOUMOHHOI'O H J'Ia60paT0pHOI‘O

000pyIOBaHUs MO XUMHUU JJI1 OCHOBHOM IIKOJIbI. B kaGuHETe XMMHUM OCYIIECTBISIOTCS KAK YPOYHAs, TAK M BHEYPOUHasi (OPMBI yueOHO-
BOCIIUTATENbHON EATENBbHOCTH ¢ yyamumucs. OcHalieHne B 6osbliei yacTu cooTBeTcTByeT [lepeunto o0opynoBaHus kaOMHETa XUMUM U BKIIOYAeT
pa3uYHbIe TUIBI CPEACTB 00ydeHus. bonblryto 4acTh 060pyI0BaHMs COCTABIAIOT y4eOHO-IIPaKTHUYECKOe U yuyeOHO-1abopaTopHOe 000pyI0BaHKE, B
TOM YHCJIE KOMIUIEKT HATypaJbHBIX OOBEKTOB, MOJENH, NMPUOOPHl U MHCTPYMEHTHI JUIsl MPOBEACHUS JEMOHCTpPAlMM M MPaKTHUUECKHUX 3aHATHH,
JIEMOHCTPALIMOHHBIE TAOIUIIBI, BUIEO, MEINA OCHAILICHHE.

B koMmIIeKT TeXHHYECKUX U MHPOPMALMOHHO-KOMMYHUKATUBHBIX CPEICTB OOy4YeHMs BXOJAT: ammaparypa JUuls 3anucedl 1 BOCIPOU3BEACHUS

ayauo- u BI/II[GOI/IH(l)OpMaI_II/II/I, KOMIIBIOTCP, MYJIIbTUMEANA ITPOCKTOP , KOJUICKIUA MEANA-PECYPCOB, BHIXO B I/IHTCpHeT.

Hcnonp30BaHME JIEKTPOHHBIX CPEJICTB 00YUEHUS TTO3BOJISIOT:
® aKTHBU3UPOBATH JEATEIHHOCTh O0YJAIOIIUXCS, MTOTYYaTh 00Jiee BRICOKME KaUYeCTBEHHbBIE Pe3YIbTaThl O0yUeHUS;

e 1pu nmoarotroBke Kk EI'D obecneynBaTh CaMOCTOSITEIHHOCTD B OBJIAJICHUHU COJIEpKAaHUEM Kypca .



e (popmupoBarh UKT - KOMIETEHTHOCTH, CHOCOOCTBYIOIIYIO YCIIEIIHOCTH B Y4€OHOMN €ATEIbHOCTH;

e (dopmupoBats YVY/I;

Hamypanvnsie 00vexmot

HatypanbHble 0OBEKTHI, UCHOJIb3yeMble B OOYUYEHUH XWMHUHU, BKIIOYAIOT B CEOsl KOJUICKIIMM MUHEPAJIOB U TOPHBIX MOPO/I,
METaJUIOB U CIIJIaBOB, MUHEPAIBHBIX YAOOPEHUH, MIIaCTMACC, KAyIyKOB, BOJIOKOH U T. 1.

O3HaKOMJIGHHE Y4YaIlllUXCs ¢ oOpa3llaMH HCXOJHBIX BEIIECTB, MOJYMPOAYKTOB M TOTOBBIX M3JCIIHUNA IMO3BOJSET MOJYYHUTh

HarisiaHoC IIPCACTAaBIICHUC 00 »THX MaTcpuraliax, X BHCIIHCM BHU/JIC, a TAKIKC O HCKOTOPBIX (1)I/IBI/ILI€CKI/IX CBOMCTBAX.

XumuuecKkue peakmuevl U Mamepuaivl
OO6pamieHue co MHOTMMHU BEIIECTBAaMU TPEOYET CTPOroro COOMIOJCHUS MPAaBUI TEXHUKU O€30MacHOCTH, OCOOEHHO MpH
BBITIOJIHEHUH OIBITOB CaMUMH yuanuMmuca. Bce HeoOxoauMmblie Mepbl MPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX

JOKYMEHTAaX U UHCTPYKLIUSX.

Xumuueckasn nadopamophnas nocyoa, annapamast u npuoopsl
Xumudeckas ocyJia nmojpasiesisseTcsi Ha ABE TPYIIIbL: JJIs1 BHITIOJTHEHHUS OMBITOB YUYAIIMMUCS U IEMOHCTPAIIMOHHBIX OTIBITOB.
[Ipubopsl, anmapaTel U YCTAaHOBKH, HCIIOJB3YEMbIE Ha YPOKaX XUMHUH, MOJPA3JEISIIOT HAa OCHOBE MPOTEKAIONIMX B HUX

(1)H3I/I‘ICCKHX N XUMHWYCCKHUX .

Mooenu

OObBexTaMu MOJCIIMPOBAHUA B XUMHWHU ABJIIIOTCA aTOMbI, MOJICKYJIbI, KPUCTAJJIbI, 3aBOACKUC allllapaThl, 4 TAKKC ITPOUCXOAAIINC

IPOIIECCHI.



B mpenogaBaHMM XUMHHM MCIIOJB3YIOTCS MOJEIN KPUCTAJUIMYECKUX pEMIETOK anmasa, rpadura, cepsl, ¢ocdopa, okcuaa
yrinepona(ly), moBapeHHOM coiM, JbJa, HOAA, >Kele3a, MEIW, MarHusi, HaOopbl MOJeled aTOMOB JJIsi COCTaBJICHHUSA
IAPOCTEP/KHEBBIX MOJEIEH MOJIEKYI.

Yueonwvie nocoous na neuammnoit ocnoge

B nponecce 00yueHHs XMMHH UCIIOJIB3YIOTCS CIIEAYOIIKE TaOIUIbl IOCTOSIHHOTO SKCITOHUpoBaHus: «Ileproanueckas cuctema
xumuyeckux 3nemenToB JI.1. MenaeneeBa», « Tabnnia pacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEN», « DNEKTPOXUMUUYECKUAN PAJT
HaIpsHKEHUN MeTauioBy, «KpyroBOpOT BEWIECTB B IPUPOIE» U AP.

Jlnst opraHuM3anuu CamMOCTOSATEIbHOM padOThl OOy4YarOMMXCA Ha YpPOKax MCHOJB3YIOT Pa3HOOOpa3HblE JHJIAaKTHYECKUE
MaTepuasbl: TETPaAu Ha MEYaTHOM OCHOBE WJIM OTHEIbHBbIE pabouyue JIMCThl — WHCTPYKLHH, KaPTOUKU C 3aJlaHUSIMU pa3HOM

CTCIICHU TPYAHOCTH I N3YUCHHA HOBOI'O MaTCpualia, CaMOIIPOBEPKHU U KOHTPOJIA 3HAHUU ydaluuxcs.

Jns obecnieueHust 6e30mMacHOro TpyJa KaOMHETE XUMMUU UMEETCS:
® [IPOTUBONOXAPHBIN HHBEHTAPh
e anTedky ¢ HabOpOM MEIMKAMEHTOB U TIEPEBI30YHBIX CPEIICTB;
® VUHCTPYKIHUIO 10 IpaBuiiaM 0€30MacCHOCTH TpyAa AJisi 00ydarouuxcs

® KypHaJ PETUCTpAIlMU HHCTPYKTa)ka Mo MpaBuiiaM 0€30MacHOCTH Tpyaa.
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