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IHosicHuTeTbHASA 3aNIHCKA

Pabowas mporpamma 1O XUMHHM JUIS OCHOBHOM IIKOJIBI COCTAaBJIeHa  HAa OCHOBE:
DyHIAMEHTATBHOTO sapa coAep kaHusi oOmiero oOpasoBanwms, TpeOGoBaHUU K pe3yinbTaraMm
OCHOBHOTO 00miero oOpa3oBaHusi, TpencTaBieHHBIX B PDenepansHoM [ocymapcTBeHHOM
Cranmapre OOmero OO6pasoBanusi Broporo mokojenus (Ilpukaz MwuHOOpHAyKH OT
17.12.2010r. Ne1897); npuMepHBIX MPOrpaMM 1O y4eOHBIM IpeaMeTaM «XUMHs 8-9 Kiiacchl»
(cranmaptel BTOporo nokojienusi) M., IIpocsemenue, 2011; aBTopckoit yueOHON TPOrpamMMbI
O.C.T'abpuensin «IIporpamma ocHOBHOTO 00mIero oOpazoBanus. Xumus. 8-9 kmacce». M.:
Hpoda,2012; (PIr'oC); .
JlanHas paboyasi mporpaMma OpPHEHTHpPOBaHAa Ha HCIOJIb30BaHHE YYEOHUKOB 1O XUMHUHU U
yueOHOo-MeToanueckux nocoouit YMK, co3aHHBIX KOJUIEKTMBOM aBTOPOB IO PYKOBOJACTBOM
O.C.I'apuensna.
OOuue et 0CHOBHOIO 0011ero 00pa3oBaHMs ¢ y4eTOoM criequpuKu Kypca XuMHUH

emn xumudeckoro oOpa3oBaHMsI B OCHOBHOM IIKOJIE (POPMYIUPYIOTCS HA HECKOJIBKUAX
YPOBHSX: TJI00ATHHOM, METAIPEIMETHOM, JIMYHOCTHOM H TPEIMETHOM, Ha YPOBHE TpeOOBaHU
K pe3yJibTaTaM OCBOEHUS COJIEP>KaHUs IPEIMETHBIX TPOTPaAMM.
OcHoBHOE oO0miee oOpa3oBaHWE -  BTOpas CTyneHb ooOmero oOpaszoBanus. OmpHON U3
BOKHEHIIMX 3aJady STOTO JTama SBJSETCS MOArOTOBKAa OOy4YaIOUIUMXCSd K OCO3HAaHHOMY H
OTBETCTBEHHOMY BBIOOPY >KM3HEHHOTO U MpodeccnoHanbHoro mytu. OOyuaromuecs A0KHbI
HAYYUTHCS CAaMOCTOSITENILHO CTaBUTh LIETH U OMPENENSATh MYTH UX JOCTHUKEHHS, UCTIOIb30BaTh
MPUOOPETEHHBIM B IIKOJE OMBIT ACSITEILHOCTH B PEaJbHOW KU3HHU, 33 paMKaMU y4yeOHOTo
npotrecca.
['maBHBIE 11I€TTH OCHOBHOTO 00111ero 00pa3oBaHUs COCTOSAT B:
(bopMHUpPOBaHUM IIEJIOCTHOTO TMPEACTABIEHUS O MHpPE, OCHOBAHHOIO Ha MPUOOPETECHHBIX
3HAHUSX, YMEHHUSIX U CIIOCO0AX JIeATEIbHOCTH;
MPHOOPETEHUU OTBITa PA3HOOOPA3HOHN AEITEIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS;
MOATOTOBKE K OCYILIECTBICHUIO OCO3HAHHOTO BHIOOPA MHAMBUIYaIbHON 00pa30BaTEIbHON HUITN
npodeccruoHalIbHOM TPAeKTOPHUH.
Bonpmiol Bkaa B JOCTHMKEHUE TJIABHBIX II€JIeH OCHOBHOTO 0OILIero oOpa3oBaHMs BHOCHT
n3yueHue xumuu. Kotopoe nmpuzBaHo o06ecneuuTs:
¢bopMHUpOBaHHE CUCTEMbl XHMHUYECKUX 3HAHMH KaK KOMIIOHEHTa eCTeCTBEHHO-HayYHOMH
KapTHUHBI MUDA;
pa3sBUTHE  JIMYHOCTH  OOYYaIOUIMXCS, WX  HMHTEUIEKTyalbHOE€ W HPAaBCTBEHHOE
COBEpILIEHCTBOBaHUE, (POPMUPOBAHUE Yy HUX T'YMAHUCTHYECKUX OTHOIIEHUM U HKOJOTHUECKH

11€J1eCO00pa3HOr0 MOBEACHUS B OBITY M TPYAOBOM AEATEIBHOCTH;
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BBIPAa0OTKY TMOHHMMAaHHUS OOINECTBEHHON TOTPEOHOCTH B pPA3BUTHH XUMHH, a TaKKe
¢dbopMupoBaHHE OTHOUICHHS K XMMHUHM KaK K BO3MOXKHOW oOmacTu Oynymied MpakTHYeCKOH
NESITENIbHOCTH;

dbopMupoBaHHEe YMEHUU O€30MacHOTO OOpamieHUs C BEHISCTBAMH, WCIOJIb3yeMBIMU B
MMOBCEAHEBHOM KU3HU.

Lenssmu n3ydyeHHs: XUMUUA B OCHOBHOM IIKOJIE SIBJISIFOTCS :

dopmupoBaHue y O0OydYalOIIMXCSI YMEHHS BHJETh M IOHMMAaTh IIEHHOCTH 0Opa3oBaHus,
3HAYUMOCTh ~XMMHYECKOIO 3HaHUSA I KaXIOro 4YeJlloBeKa HEe3aBUCHUMO OT  €ro
npodeccHOHAIbHON  JeSTeNbHOCTH; YMEHHUs pa3nudarh (akThl W OIEHKH, CpaBHUBATh
OIICHOYHBIE BBIBOJbI, BHUJETh HX CBSI3b C KPUTEPUSMHU OIICHOK U CBSI3b KPUTEPHUEB C
OTIPENICTICHHON CHCTEeMOM IEeHHOCTeH, (OpPMYIUpPOBaTh M OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHUIO;

dbopmupoBaHre y OOydYalOMMUXCA IIEJIOCTHOTO TMPEACTABICHUS O MHPE W POJIM XUMHH B
CO3JJaHUH COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTUHBI MUPA; YMEHHS OOBACHATH OOBEKTHI U
MPOLECCHl OKPYXKAIIIEH JEUCTBUTEIBHOCTH — MPHUPOJHOM, COUMAIBHOW, KYyJIbTYPHOM,
TEXHUYECKOH Cpefibl, UCTIONB3YA ISl 3TOTO XUMUYECKHE 3HAHMUS;

npuoOpeTeHne OOyYaOIIMMHUCS ONBITa Pa3HOOOpa3HOW  ACATENBHOCTH, TIO3HAHUA U
CaMOTIO3HAHHUSA;  KIIOYEBBIX  HABBIKOB  (KJIIOYEBHIX  KOMIIETEHTHOCTEH),  HMMEIOIIUX
YHHUBEpCaJIbHOE 3HAUCHUE JUISl PA3JINYHBIX BUJOB JIEATEIbHOCTHU: PEIICHUs MPOOIeM, MPUHATHS
pelIeHni, ToUCKa, aHanu3a 1 00paboTku HHPOPMALIUYU, KOMMYHUKATUBHBIX HAaBBIKOB, HABHIKOB
U3MEpeHul, COTpyAHHUYECTBa, OE30macHOro oOpalleHusi C BEIIeCTBAMU B MOBCEIHEBHOM
AKU3HU.

OcHogHbimu udeamuy y1eOHOTO peameTa XUMHUS SIBIISIOTCA:

O MaTepuaIbHOE €MHCTBO BEIIECTB €CTECTBEHHOTO MUPA, UX T'€HETHYECKasl CBS3b;

O MPHUYMHHO-CJIEJICTBEHHBIE CBSI3U MEX]y COCTaBOM, CTPOSHUEM, CBOMCTBAMU, MOIYYCHHUEM U
MIPUMEHEHHEM BEIIECTB;

O MO3HABAaEMOCTh BEUIECTB M 3aKOHOMEPHOCTEH MPOTEKaHHUSI XUMUYECKIX PEAKIIHIA;

O OOBSICHSIOMIAsE M MPOTHO3UPYIOIIAs POJIb TEOPETUUYECKUX 3HAHUHM JUid (PaKTOJIOTHYECKOTO
Marepuaia XMMHH 3JIEMEHTOB;

O KOHKPETHOE€ XUMHUYECKOE COEJIMHEHHE KaK 3BE€HO B HENPEpPHIBHON IENM MNpPEBpaIEHUN
BEILIECTB, YUACTBYIOIIEE B KPYTOBOPOTE XUMUYECKUX SJIEMEHTOB U XUMUYECKOMN IBOJIIOIUH;

O OOBEKTHBHOCTh M TIO3HABAEMOCTh 3aKOHOB MPUPOJbI; 3HAHUE 3aKOHOB XMMHH TO3BOJISET
YIPaBIATh XUMUYECKHMH MPEBPAIIEHUST MU BEIIECTB, HAXOAUTh IKOJOTUYECKH O€30TacHbBIE

CITOCOOBI MMPON3BOACTBA U OXPAHBI Oprncanmeﬁ CpCAbl OT 3arps3HCHUA;



O B3aUMOCBSI3aHHOCTh HAyKH M TIPAKTUKH; TPEOOBAHUS MPAKTUKHA — JBIDKYIIAS CUJIA PA3BUTHUS
HAyKH, YCTIEXU MIPAKTHKU 00YCIOBIICHBI TOCTHKEHUSIMHU HAYKH;
O pa3BUTHE XUMHUYECKOW HAYKM W XUMHU3ALUS HAPOJHOTO XO3SMCTBA CIIy)KaT HHTEpecam
4eloBeKa © OO0IIecTBa B IICJIOM, HMMCIOT TYMaHUCTHUYSCKUW XapakTep W IPU3BAHBI
CIIOCOOCTBOBATH PEIICHUIO TJI00ATBHBIX MPOOIEM COBPEMEHHOCTH.
OTU UJIeU PEATU3YIOTCS TTyTeM JIOCTUKEHUS CICAYIOIIUX Yeel.
Gopmuposanue y ydalIMXCs XUMHYECKOW KApTUHBI MHpa KaK OpPraHMYECKON YacTH €ero
I[EJIOCTHOM €CTECTBEHHOHAYYHOU KapTHHBI,
passumue TIO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
yYanuxcss B TMPOIECCe W3YUeHUS MMM XMMHWYECKOW HAyKHh W €€ BKJIaJia B COBPEMCHHBIN
HAayYHO-TEXHUYECKHUH MTPOTpecce;
Gopmuposanue BaXHEHIINX JJOTUYECKUX OTIEPAIMA MBINIJICHUS (aHAIM3, CHHTE3, 0000IIeHHE,
KOHKPETHU3allks, CPaBHCHHE W Jp.) B MPOIECCe TMO3HAHWS CHCTEMbl BKHCHUINUX ITOHATHH,
3aKOHOB U TEOPHH O COCTaBe, CTPOCHHUH U CBOMCTBAX XUMUYCCKHX BEIICCTB;
socnumanue yOeKICHHOCTH B TOM, YTO IPUMEHEHHE TTOJTyYSHHBIX 3HAHUH U YMEHUH 110 XUMHH
SIBJISIETCSI OOBEKTUBHOM HEOOXOJAMMOCTBIO Il O€30MacHOM paboThl C BEIIECTBAMH U
MaTepuagamMu B ObITY U Ha IPOU3BO/JICTBE;
npoeKmuposanue U peanuzayus BbIITYCKHUKaMU OCHOBHOM IIKOJIbI JIMYHONW 0OpazoBaTeIbHON
TpaeKTOpuu: BBIOOp Tmpoduias oOydeHHs B CTaplIed IIKoJe WIM TPo(ecCHOHATLHOTO
00pa30BaTeNbLHOTO YUPEKICHUS;
061adenue KIIOUYEBBIMU KOMIIETEHIMSAMH (yueOHO-TI03HABATEIbHBIMU, HH()OPMALMOHHBIMH,
LEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMH )
O0mas xapaKkTepuCTHKA Y4eOHOro npeamera XuMus

B cootBerctBun ¢ denepanabHbIM TOCYAapCTBEHHBIM 0OO0pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00I1Iero o0pa3oBaHMs YdJalluecsl JOKHBI OBJIAJETh TAKUMH IO3HABATEIbHBIMU
y4eOHBIMU JEHCTBUSAMH, KaK YMEHHE (OpPMYIUpOBATH MPOOIEMy U TUIIOTE3Yy, CTABUTH 1EU U
3a/lauM, CTPOUTH IUIAHBI JOCTUXKEHHS LIeJIeH M pelleHus MOCTaBICHHBIX 3a/1a4, MPOBOIUTH
SKCIIEPUMEHT U Ha €ro OCHOBE JelaTh BHIBOJBI M YMOB3AKIIOUEHUS, MPEACTaBIATh UX U
OTCTaMBaTh CBOIO TOYKY 3peHus. Kpome Toro, ywammuecs IOJKHBI OBIAJETh MNpHUEMaMH,
CBSI3aHHBIMHU C OMpEEIICHHEM TMOHATHI: OTpaHMYUBATh WX, OINHUCHIBATh, XapaKTepU30BaTh U
cpaBHHBaTh. CliejoBaTeIbHO, IPU M3YYEHWH XUMHH B OCHOBHOM IIIKOJIE Y4Yall[UeCs JOJKHBI
OBJIAJIETh YYEOHBIMH JCUCTBUSAMH, MO3BOJISIOIIUMU UM JOCTUYD JTUYHOCTHBIX, TPEIMETHBIX H
MeTampeaIMEeTHBIX 00pa30BaTeNbHBIX pe3ynbTaToB. OCOOCHHOCTH COAEpKaHHUS OOydeHHS
XMMHH B OCHOBHOM MIKOJIE OOYCIOBJIEHBI CHENM(UKON XMMUU KaK HAYKU U MOCTaBJICHHBIMU

3aJJad4aMu. OCHOBHBEIMU l'IpO6J'ICMaMI/I XUMHUHU ABJIAIOTCA U3YYCHHUE COCTaBa U CTPOCHH BCIICCTB,



3aBUCHMOCTH HMX CBOMCTB OT CTPOCHUSA, NOJYYCHHUC BCHICCTB C 3aJaHHBIMU CBOﬁCTBaMH,
HCCIICIOBAHNE 3aKOHOMEPHOCTEH XMMHMUYECKUX PEaKUMd W IIyTed YIpPaBICHUS MMHU B LEIAX
IMOJIYYCHHA BCUICCTB, MATCPHUAIIOB, SHCPI'HUU.

IIpemyiaraemoe mocodue 1mo XUMHHM PACKPBIBAET BKIJIAJ Y4EOHOIO IpeaMeTa B JOCTHKEHHE

1[eJe OCHOBHOTO OOIIEero 0O0pa3oBaHUs M ONPENENIIET BaKHEHIINE COJepKaTeNbHbIE JIUHUU

npeaMeTa:

«BEIIIECTBO» — 3HAHUE O COCTABE W CTPOCHUHU BEIIECTB, MX CBOMCTBAX U OHOJOTHYCCKOM
3HAYCHUH,

«XUMUYECKasl peakuus» — 3HAHUE O MPEBPAIEHUAX OJHUX BEIIECTB B JIPyrue, YCIOBHUSIX

MPOTEKAHUS TAKUX MPEBpallleHui U crioco0ax yrnpaBiIeHUs peaKIUsIMU;

«MPUMEHEHHE BEILIECTB» — 3HAHUE M ONBIT 0OE30MacCHOr0 OOpalleHUs C BEIIEeCTBaMHU,
MaTepuagaMi M MpolieccaMu, HE0OX0AMMBIMU B OBITY U Ha IPOU3BOJICTBE;

«I3bIK XUMHUW» — OIEPUPOBAHME CHCTEMON BAXXHEWIINX XWMHMYECKHX ITOHATHH, 3HAHUE
XMUMHUYECKONM HOMEHKJIATyphl, T.€. UX Ha3BaHMs (B TOM 4YMCIE M TpUBUAJIbHBIE),  BIIAJICHHE
XMUMHYECKON CHMBOJIMKOW (XMMHYECKUMHU (POpMylIaMHU M ypaBHEHHSIMH), a TaKXkKe MpaBuia
nepeBoia MHPOPMALIMU C €CTECTBEHHOT'O S3bIKa Ha SI3bIK XUMHH U 00paTHO.

ITocKkoJIBKY OCHOBHBIE COAEPKATEIbHBIC TMHUH HIKOJBHOIO Kypca XUMUU TECHO MEPEIICTCHBI.
B nporpamme conepskaHue MpeICTaBICHO HE 10 JIMHUSAM, a [0 Pa3/IenaM.

3HAYUTENBHOE MECTO B COACPKAHMM Kypca OTBOAMUTCA XMMHYECKOMY JKcrepuMmeHTy. OH
M03BOJISIET C(HOPMHUPOBATH Yy Y4YALIMXCS CIELUalbHble INpPEJAMETHbIE YMEHHUs paboTaTh C
XMMHMYECKUMH BEUIECTBAMH, BBINOJIHATh IPOCTBIE XMMHMYECKHE OIBITHI, HAY4YUTh UX
0€30I1aCHOMY M SKOJIOTMYECKH TI'PaMOTHOMY OOpAalIeHHIO C BelleCTBAMH B OBITY U Ha
IIPOU3BOJICTBE.

[IpakTuyeckue pabOTHl CrpyHIHpPOBaHbI B OJIOKM — XUMMYECKHE MPAKTUKYyMbl, KOTOpHIE
CIIy’)KaT HE€ TOJIBKO CPEICTBOM 3aKPEIUICHUs YMEHHMH W HAaBBIKOB, HO M KOHTPOJI1 KauecTBa UX
copmupoBanHocTu. [lo cBoeMy yCMOTpeHHIO, a TaKKe UCXOs, U3 BO3MOXKHOCTEH LIKOJIBHOIO
KaOMHeTa XMMMH, YYUTENIb MOXET MU3MEHMTb M CTPYKTYpy IpPEICTaBICHHOIO B IporpaMme
NPAaKTUKyMa, HampUMep, YBEIMYUTh YUCIO JIAOOPATOPHBIX pabOT 3a CUET COKPALICHMS
JEMOHCTpPALUiA.

OTO BO3MOXXHO HpU HEOOJBLIONW HAMOJHAEMOCTH KJIACCOB B CENBCKHUX MIKOJAaX, 0COOEHHO
MaJIOKOMIIJICKTHBIX.

I'maBHOE oOTIMYuMe MpeIaraéMoi INpPOrpaMMbl 3aKIIOYaeTCs B JBYKPAaTHOM YBEIUYCHUHU
BpPEMEHHU, OTBEIEHHOTO Ha HU3ydyeHHe paznena «MHorooOpasue BeImIeCTB». DTO CBSI3aHO CO

CTPECMIJICHUEM aBTOPOB OCHOBATCJIBHO OTpa6OTaTL BayKHEMIIIE TCOPCTUYUCCKHUEC IIOJIOKCHUA



Kypca XHMHH OCHOBHOM HIKOJIBI HA 0OTaToOM (DaKTOJIOTHYECKOM MaTepuaie XMMHUH SJIEMEHTOB U
00pa30BaHHBIX MU BEIIECTB.
MecTo yueOHOro npeaMera B y4eOHOM ILIaHe

B mpomecce ocBoeHuss mporpamMMbl Kypca XUMHUU JIJII  OCHOBHOW IIKOJBI YYallUeCs
OBJIAJICBAIOT YMEHUSMHU CTAaBUTHh BOIPOCHL, HAONIONATh, OOBICHITH, KIACCH(PUIIUPOBATH,
CpaBHUBATh, MPOBOJIUTH OSKCIEPUMEHT U HMHTEPIPETUPOBATH BBIBOJBI Ha €ro OCHOBE,
OTIPEICIIATh UCTOYHUKH XUMHUYECKOW MH(POpPMAIH, MOJIydyaTh W aHAIM3UPOBATH €€, a TaKKe
TOTOBUTh HAa 3TOW OCHOBE COOCTBEHHBIM MH(POPMAIMOHHBIN MPOIYKT, MPE3EHTOBATH €r0 M
BECTH JIUCKYCCHIO.
[Tporpamma Kypca XUMHH JJIs1 OCHOBHOM IIKOJIBI pa3pabaThIiBajiach ¢ yU€TOM MEPBOHAYAIBHBIX
MPEACTABICHUH, TOJYYEHHBIX YYAIIUMHCS B HAYAJIBHOW IIKOJIE MPU M3YYCHUU OKPYKAIOIIETO
mupa. [Ipennmaraemas mporpamma, XOTS M HOCHUT OOIIEKYIbTYPHBIM XapakTep M HE CTaBUT
3a/auyy Mpo(EeCcCCUOHATBFHONW TOATOTOBKM y4aIlllUXCs, TEeM HE MEHee, II03BOJIAET UM
OTpEeNeNuThCs C BbIOOpOM mnpodwmis oOyueHus B cTapmied 1mkose. B mporpamme
MPEAYCMOTPEHO PE3EPBHOE BpEMs, TaK KaK pealibHas MPOJOJDKUTEIBLHOCTh YYEOHOTO Toja
BCET/Ia OKa3bIBACTCSI MEHbIIIE HOPMAaTUBHOW. B CBSI3M ¢ mepexo10M OCHOBHOM IIKOJIbI HA TaKyIO
(dhopmy utoroBoii arrecranuu, kak [ A, B Kypce mpenycMOTPEHO BpeMsi Ha TMOJATOTOBKY K HEH.

YyeOHoe cofepxaHue Kypca XMMHH BKIIOYAET:

Xumusg. 8 knacc. 684, 29 B HENEIIO

Xumusg. 9 knacc. 684, 24 B HEJIEIIO
ABTopckasi yyeonas mporpamma O.C.I'abpuensn «lIporpamma OCHOBHOTO OOIIEro
obOpazoBanus. Xumus. 8-9 xiaccel». M.: JIpoda,2012. (PI'OC);

IleHHOCTHBIE OPMEHTHPBI COIEPKAHUA Y4eOHOT0 mpeaMeTa XUuMMs

[leHHOCTHBIE OPHEHTUPBI Kypca XMMHUHU B OCHOBHOM IIKOJIE OMPENENSIOTCS Crenu(puKoit
XUMHH Kak Hayku. [loHsATHE «IIEHHOCTH» BKJIIOYAET €JUHCTBO OOBEKTHBHOIO (CaM OOBEKT) U
CyOBEKTUBHOTO (OTHOIIEHHE CYOBEKTa K OOBEKTy), MOITOMY B KauyeCTBE IEHHOCTHBIX
OpUEHTHPOB XMMHYECKOr0 00pa30BaHUs BBICTYNAIOT OOBEKTHI, U3ydyaeMble B Kypce XUMHUH, K
KoTopoMy y oOyuaromuxcs GopMupyercsi IIeHHOCTHOE oTHOIIeHue. [Ipu aToM Benyiyo poiib
UTPAIOT TIO3HABATENbHbIC IIEHHOCTH, TaK KaK JaHHBIA y4eOHBIH MpeAMET BXOIUT B TPYIITY
MPEAMETOB MO3HABATENBHOIO LHKIJIA, TJIABHAs LElIb KOTOPBIX 3aKIIOUAETCd B H3YYECHUH
MIPUPOJIBI.

OcHOBY MO3HaBaTEIbHBIX IEHHOCTEH COCTaBISAIOT HAy4YHbIE 3HAHUS, HAyYHbIE METO bl
MO3HAHUS, a IIEHHOCTHBIC OpUEHTANNU, (OpMUpPYyEMbIe Y O0YUAIOIINXCS B TIPOIECCEe U3YUCHUS
XUMUH, TPOSBIISIFOTCS:

B MPU3HAHWUHU IEHHOCTHU HAYYHOT'O 3HAHU:, €0 HpaKTquCKOﬁ SHAYUMOCTHU, JOCTOBCPHOCTH,



B LICHHOCTU XUMHUYECKUX METOJIOB UCCIEAOBAHUS )KMBOM U HEXKUBOU MPUPO/IBI;
B MOHUMAHHUM CJIO)KHOCTU UM MPOTUBOPEYMBOCTH CAMOTO MpOIEcca MO3HAHUS KaK WM3BEYHOTO
crpemienus k Mcrtune.

B kauecTBe 00BEKTOB IIEHHOCTEH Tpyda W ObITa BBICTYNAIOT TBOpPYECKAs CO3MIATEIbHAsS
NEeSITEIbHOCTD, 3/I0POBBIA 00pa3 *KU3HM, a IIEHHOCTHBIC OPUEHTAIIMU COJCP)KAHUS Kypca XUMUHU
MOT'YT paccMaTpUBaThCs Kak ((OPMUPOBAHHE:

YBaXXUTEIHLHOTO OTHOIIEHHUS K CO3UIATEeIIbHOM, TBOPUECKOU e TEIHLHOCTH;

MMOHUMAaHMSI HEOOXOMMOCTH 37J0POBOTO 00pa3a KU3HH;

MOTPEOHOCTH B O€3YCIIOBHOM BBINOJHEHUU TPaBUiI 0€30MaCHOTO HMCIOJIb30BaHUS BEIECTB B
MMOBCEIHEBHOM JKU3HH;

CO3HATENBFHOTO BBIOOpA OyayIel mpoPecCHOHAIBHOM e TETbHOCTH.

Kypc xumum o06nagaer BO3MOXKHOCTAMU Uit (OPMUPOBAHHUS KOMMYHHKATHUBHBIX
IIEHHOCTEH, OCHOBY KOTOPBIX COCTAaBIISIOT MPOIIECC OOIICHHs, TPAMOTHAsI peyb, a IIECHHOCTHBIE
OPHMEHTAIINH HAMPABJICHbI HA BOCITUTAHUE Y YUAIIIUXCS:

MPaBUIILHOTO MCIOJIH30BAHUS XUMUYECKON TEPMHUHOJIOTUHA U CHMBOJIUKH,

MOTPEOHOCTH BECTU JTUAJIOT, BBICIYIIMBATh MHEHHE OTITIOHEHTA, Y4aCTBOBATh B JUCKYCCHH;
CIIOCOOHOCTH OTKPBITO BBIPAXKATh U apTYMEHTHPOBAHHO OTCTAWBATh CBOIO TOUKY 3PCHHUSI.
VY4eOnplii mpeaMeT «XUMHUS», B COJACPKAHHH KOTOPOTO BEAYIIMM KOMIIOHEHTOM SIBIISTFOTCS
HaydHbIC 3HAHUS W HAy4YHbIC METOJbI IO3HAHMS, TO3BOJSET HE TOJIBKO (OPMHPOBATH Yy
YYaIIUXCs LETOCTHYI0 KapTHHY MHpa, HO M MPOOYXKIaTh Yy HUX 3MOIMOHAILHO-IIEHHOCTHOE
OTHOIIIEHHE K H3y4aeMOMYy MaTepHaily, CO3[aBaTh YCIOBUSA JUIsI (OPMHUPOBAHHUS CUCTEMBI
LICHHOCTEH, ONpEACNAIONIe TOTOBHOCTh: BBIOMpATh OMPEICICHHYIO HaIPaBJICHHOCTh
NEHCTBUI; JEHCTBOBATh OMpPEICICHHBIM 00pa30M; OIEHUBATh CBOU JCHCTBUSA W JICUCTBHS
JPYTUX JIFOJIEH MO OMpeeIeHHBIM IEHHOCTHBIM KPUTEPHSIM.

OCHOBHBIM pPE3ylIbTaTOM IIO3HABATEILHOTO OTHOLIEHUS K MHPY B KYJIbType SIBISIETCA
YCTAHOBJICHHE CMBICJIA W 3HA4YCHHs COAEpkKaHHs OOBEKTOB M SIBIEHUM mpupoasl. Taxum
oOpa3oMm, mo3HaBareiabHass GyHKIUS Y4eOHOro mnpeaMera «XHUMHS» 3aKIIOYaeTcss B
CIIOCOOHOCTH €ro COJep’KaHHs KOHIIEHTPUpPOBaTh B ceOe Kak 3HaHUS O BEIIeCTBAX H
XUMHUYECKUX SABJICHUAX, TAK U HO3HABAMENbHbLE YEHHOCTIU.

OMHOWEHUs K.

XUMHUYECKUM 3HAHUSIM KaK OJHOMY M3 KOMIIOHEHTOB KYJbTYpPbl UEJIOBEKA Hapsay C IPYrUMHU
€CTECTBEHHOHAYUYHBIMU 3HAHUSIMHU, €IMHOMN pa3BUBAIOILEHCS CUCTEME;

OKPYXaIOIlEMY MUPY KaK MUPY BEUIECTB U MPOUCXOAAIINX C HUMU SIBIICHUN;

MO3HABATEIHPHON JEATENHOCTH (KaK TEOPEeTUYECKOW, TaKk M OKCIEPUMEHTaJbHOW) Kak

HCTOYHUKY 3HaHHI>i;



NOHUMAHUSL.

0OBEKTUBHOCTH U JIOCTOBEPHOCTH 3HAHUH O BEIECTBAX U MPOUCXOJAIINX C HUMH SIBJICHUSX;
CIIO)KHOCTH M OECKOHEYHOCTH TIpoliecca IMO3HaHUs (Ha MpHUMEpPEe HCTOPHH XHUMHYECKHX
OTKPBITHI);

NEUCTBUSL 3aKOHOB MPHUPOABI U HEOOXOIMMOCTH MX yueTa BO BceX cdepax IesTeIbHOCTH
YeJI0BEKa;

3HAYCHUs] XUMHYECKMX 3HAHWUH Ui pemeHus TII00aNbHBIX MPOOJIeM dYeJoBeYecTBa
(PHEpPreTUyecKou, ChIphEBOM, MPOJOBOJLCTBEHHOW, 370POBbS U JOJNTOJIETUS YEJIOBEKa,
TEXHOJIOTHYECKUX aBapHii, rI100aIbHOM SKOJIOTUH U JIP. );

BAKHOCTHU HAy4YHBIX METOJOB MO3HaHUs (HAONIONEHUS, MOIECTUPOBAHUS, SKCIIEPUMEHTA U JP.)
MHpAa BELIECTB U PEAKIIUM.

Pacmmpenue cdep yenoBedeckol AESITETLHOCTH B COBPEMEHHOM COLMYME HEM30E€KHO BIIEUET
3a co00i HEOOX0AUMOCTH (POPMUPOBAHMS Y YUAIIUXCS KYJIBTYphl Tpya U ObITa IPU U3Y4EHUU
m000T0 y4eOHOrO TpeIMeTa, KOTOPO€ HEBO3MOXKHO 0€3 BKIIOUEHHS COOTBETCTBYIOIIUX
yennocmeu mpyoa u Ovima B COACpKaHNE ydeOHOTO TIpeIMETa « X UMHUSI:

OMHOUEHUS K.

TPYIOBOM JEATENHHOCTH KaK €CTECTBEHHON (PM3NYECKON M MHTEIUICKTYaIbHOW TIOTPEOHOCTH;
TPYAy KaK TBOPYECKOU JIEATEIBHOCTH, O3BOJISIIOIIEH TPUMEHATh 3HAHUS Ha MPAKTUKE;
NOHUMAHUS HEOOXO0OUMOCMU.

ydeTa OTKPBITHIX U U3y4YEHHBIX 3aKOHOMEPHOCTEH, CBEJICHUI O BEIIECTBAX M UX MPEBPALICHUSIX
B TPYAOBOU AEATEIBHOCTH;

MOJHOW peanu3alui  (PU3NYECKHMX W YMCTBEHHBIX BO3MOXKHOCTEHW, 3HAHUW, YMEHHH,
CHOCOOHOCTEH MPU BBIMOJTHEHUH KOHKPETHOTO BUIA TPYAOBOU AESITEIbHOCTH;

COXPaHEHHUS U MOJJIEP>KaHUsl COOCTBEHHOTO 3/JOPOBBS U 3/I0POBBSI OKPYXKAIOUINX, B TOM YHCIIE
MUTaHUS C YUETOM COCTaBa M SHEPreTUYEeCKOM [EHHOCTH MUILIH;

coOnrofieHus TMpaBMil 0€30MaCHOTO HCIOJIb30BAaHUSI BEIIECTB (JIEKAPCTBEHHBIX IPENapaToB,
CpeICTB OBITOBOM XHMHH, TMECTUIUAOB, TOPIOYE-CMa304YHBIX MaTepualioB U Jp.) B
MTOBCETHEBHOM JKU3HH,

OCO3HAHMS JOCTHKEHHs JIMYHOTO YCliexa B TPYIOBOW JEATENIBHOCTH 3a CYET COOCTBEHHOM
KOMIIETEHTHOCTU B COOTBETCTBMM C COUMAIBHBIMM CTaHJAPTAaMU U  MOCIEAYIOLIUM
COLIMANIBHBIM OJ00pEHHEM JOCTM)KEHUI HAayKHM XUMHUU W XHMHUYECKOTO MPOM3BOJICTBA IS
Pa3BUTHS COBPEMEHHOTO O0IECTBA.

OnpIT SMOLMOHAIBHO-IIECHHOCTHBIX OTHOILIEHUH, KOTOPBIM yJalluecs NoJy4aroT IPU U3y4eHUH
Kypca XMMHMHM B OCHOBHOM IIKOJIE, CIIOCOOCTBYET BBICTPAMBAHUIO HMH CBOEH >KM3HEHHOU

ITO3HIIHH.



Copneprxanue yueOHOTO MpeIMeTa BKIIOYAET COBOKYTHOCTb HPABCMBEHHbIX YEeHHOCHEl.
OMHOWEHUS K.

cebe  (oco3HaHMe COOCTBEHHOTO  JOCTOMHCTBA, YYBCTBO  OOIIECTBEHHOIO  JIOJTa,
JUCUMILUIMHUPOBAHHOCTb, YECTHOCTD U MPaBAUBOCTh, IPOCTOTA U CKPOMHOCTb, HETEPIIUMOCTD K
HECIPaBEUIMBOCTH, IPU3HAHUE HEOOXOJMMOCTH CAaMOCOBEPLICHCTBOBAHHUS);

IpyruM JoAsM  (TyMaHM3M, B3aUMHOE YBaXXEHHUE MEXJy JIIOJbMH, TOBapHUIIECKas
B3aMMOTIOMOIIb U TPEOOBATENBHOCTh, KOJUICKTHBH3M, 3a00Ta O JAPYTHX JIOIAX, aKTHBHOE
pearupoBaHue Ha COOBITUS (elepalbHOTO, PErHMOHAIBHOTO, MYHMIIMIIAJLHOTO YpPOBHEH,
BBITNIOJIHEHHE 0OIIECTBEHHBIX MTOPYYEHU);

cBOEMy Tpyay (100OpOCOBECTHOE, OTBETCTBEHHOE MHCIIOJIHEHHE CBOUX TPYAOBBIX M Y4EOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPUYECKUX Hayal B TPYAOBOM JEATEIbHOCTH, IPU3HAHUE Ba)KHOCTH
CBOEro TpyJa M pe3ylbTaToOB Tpyla APYTUX JOJEi );

npuposae (OepekHOE OTHOILIEHHME K ee OorarctBy, HETEepNUMOCTh K HapyHICHUSIM
9KOJIOTHYECKUX HOPM M TpeOOBaHMM, 3KOJOTHYECKH I'PaMOTHOE OTHOIIEHHE K COXPaHEHHIO
ruapocdepsl, atMocdepbl, TOUBBI, OHOC(EpPHI, YETOBEUECKOTO OpPTraHW3Ma; OIleHKa JIEeUCTBUS
BOINPEKH 3aKOHAM MPUPOJIbl, IPUBOASIIAS K BOSHUKHOBEHHUIO ITI00ATBHBIX MPOOIIEM);
NOHUMAHUS HEOOXO0OUMOCMU.

YBOXHUTEIBHOTO OTHOLIEHUS K JOCTIKEHHUSM OTEYECTBEHHOH HayKH, MCCIIeI0BaTENbCKOM
NEeSITENbHOCTH POCCUNUCKUX YUEHBIX XUMHUKOB (MIATPHOTUYECKHE YYBCTBA).

Obpa3oBaHue mnpezacTaBieHUl, GOpMUPOBAHHE MOHATUN B OOYYEHHMH XHUMHH IMPOUCXOIUT B
mpolecce KOMMYHHUKAIIMM C HCIIOJIb30BAHUEM HE TOJBKO E€CTECTBEHHOTO $3bIKa, HO U
XMUMHYECKUX 3HAKOB, (OpPMyN, ypaBHEHHUH XUMHYECKHX pEaKIHi, 0003HAYaIoOUIUX 3TH
BEIIECTBA M SBJCHMS, T. €. XUMHUYECKOro s3blka. TakuMm o00pa3oM, y4yeOHbII mpeamer
KXumus>>  uMmeer  OoibIIME  BO3MOXXHOCTH  JJii  (OPMUpPOBaHUS Yy  y4alllMXCs
KOMMYHUKAMUBHBIX YEHHOCM e .

He2amueHo20 OMHOWEHUS K.

HapYIICHUIO HOPM SI3bIKa (€CTECTBEHHOTO U XMMHUYECKOTO0) B Pa3HbIX HCTOUYHUKAX HH(POPMAITN
(nmureparypa, CMU, UnTtepuer);

3aCOPEHMIO PEUH;

NOHUMAHUSL HEOOXOOUMOCMIUL.

MIPUHSATHS PA3TUYHBIX CPEJCTB U MPUEMOB KOMMYHUKAIUH;

MoJTyueHus: H(GOPMAILIUU U3 PA3TMYHBIX UCTOYHUKOB;

apryMEHTUPOBAHHOW, KPUTHUYECKON OIEHKM WHGPOpMAIMK, TMOIYYEHHOH U3 Pa3IUYHBIX
HCTOYHUKOB;

COOOIIeHNs TOYHOH U JJOCTOBEPHOM MH(pOpMAaILINK;



SICHOCTH, JOCTYMHOCTH, JIOTUMHOCTH B 3aBHCHMOCTH OT II€JIM, TOJHOTHI WM KpPaTKOCTH
U3JI0KEHHUS HH(POPMAaLUY;

CTPEMIJICHHSI TIOHSTH CMBICI OOpAIIeHHON K YeNIOBEKY peuH (YCTHON U MUCbMEHHOM);

BEJICHUS JUaora JUIsl BBISBICHUS PAa3HBIX TOUEK 3pEHUS Ha paccMaTpuBaeMyro HH(OpMaIuio,
BBIPOKEHUS JIMYHBIX OICGHOK W CYKICHHM, NMPUHSATHS BBIBOJA, KOTOPHIH Qopmupyercs B
MPOIIeCcCe KOMMYHHUKAIUY;

MPEIBSIBICHUS CBUCTEILCTB CBOCH KOMIIETCHTHOCTH M KBATU(HUKAIIUHU 110 pacCMaTPUBACMOMY
BOIIPOCY;

VBOKCHHSI, TPHUHATHS, MOJJICPKKH CYIIECTBYIONUX TPAAWIMA W OONMX HOPM S3bIKa
(€CTeCTBEHHOTO ¥ XUMHUYECKOT0);

CTPEMJICHHS TOBOPUTH, WCIOJB3ysl HM3ydaeMble XUMHUYCCKHE TEPMHUHBI W  IOHSTHA,
HOMCHKJIATYPY HEOPraHWYEeCKMX ¥ OPraHUYeCKWX BEIIECTB, CHUMBOJIBL,  (HDOPMYIIBI,
MOJICKYJISIpHBIC H HOHHBIC YPAaBHCHUS PEaKIIHH.

it popMUPOBAHUS TyXOBHOU JIMYHOCTH TIPEKIIE BCETO HEOOXOIMMO Pa3BUBATH ICTCTHUECKOE
OTHOIIICHHE YEJIOBEKa K JCHCTBUTEIHLHOCTH, TBOPYECTBO M COTBOPUYECTBO TPH BOCIPHUATHU
ACTETUYECKUX SIBJICHHUI, KOTOPHIMU B KypC€ XMMHH MOTYT CIYXHUTh: MPUpoAa (MHHEpAbI);
W3JIeNHsl, U3TOTABJIMBAEMbIE YEJIOBEKOM U3 Pa3jMYHBIX BEIIECTB U MaTepUajoB (IOBEIUPHBIE
YKpalleHusi, MaMATHUKU apXUTEKTypbl M T. A.). XHUMHS TO3BOJSET Takxke (OpMUPOBATH
MOTPEOHOCTH

YeJI0BEKa B KPAacoTe U ACSITEIbHOCTHU MO 3aKOHAaM KpPacoThl, T. €.

acmemuyecKue YeHHOCmu.

NO3UMUBHOE Y)YBCMEEHHO-YEHHOCHHOEe OMHOUleHUe K.

OKpYKarollleMy MUPY (KpacoTa, COBEPIICHCTBO M TapMOHUS OKPY)KAroIel MPUPOIbI U KOCMOCa
B IICJIOM);

MIPUPOTHOMY MUPY BEIIECTB M MX MPEBPAIICHUN HE TOJIBKO C TOUKH 3PEHHUS MOTPEOUTEs, a KaK
K UCTOYHHMKY MPEKPACHOTO, TAPMOHUYHOTO, KPACUBOTO, MOTUUHSIONIETOCS 3aKOHOMEPHOCTSIM,
MIPOMOPLIUOHAIBHOTO (Ha IPUMEpE B3aUMOCBSI3H CTPOEHUS 1 CBOMCTB aTOMOB U BEILIECTB);
BBITIOJIHEHUIO YYEOHBIX 3a/1a4 KakK K MPOLECCy, JOCTaBISIONIEMY ICTETUYECKOE YIOBOJIbCTBUE
(KpacuBOe, U3SIIHOE pEUICHHE HIW JO0Ka3aTeNbCTBO, MPOCTOTA, B OCHOBE KOTOPOW IEKHUT
rapMOHUS);

NOHUMAHUE HeOOX0OUMOCMIUL.

M300paK€HUs] UCTUHBI, HAYYHBIX 3HAHUN B UYBCTBEHHOU (popme (Hampumep, B MPOU3BEACHUIX

HCKYCCTBA, NOCBAMICHHBIX HAYYHBIM OTKPBLITHAM, YUCHBIM, BCIICCTBAM H UX HpeBpaIJ_[eHI/IHM);



MPUHATHS TPArMYECKOTO KaK JIPaMaTHIECKON (POPMBI BBIpaKEHHS KOH(IMKTAa HETPUMHUPUMBIX
IIPOTUBOIOJIOKHOCTENW, MX CTOJIKHOBEHHS (HAa NPHUMEPE BBIJAIOLIUMXCS HAYYHBIX OTKPBITUH,
KOH(JIMKTA 4yBCTBA U J0JIra, O0IIECTBA M JMYHOCTH, PEAIbHOCTH U HJICalIa).

Takum o0Opa3zom, conmepkaHHe Kypca XMMUU OCHOBHOW IIKOJIBI TO3BOJIAET chopMUpOBATH y
ydamuxcsa HE TOJBbKO IMO3HABATCILHBIC LNEHHOCTHU, HO W JPYIru€ KOMIIOHCHTBHI CHUCTCMbI

HeHHOCTeﬁI Tpyda u 6I)ITa, KOMMYHUKAaTUBHBIC, HPABCTBCHHBIC, 9CTCTUICCKUC.

Inanupyemsle pe3yJibTaThl 0CBOCHHA YUe€OHOI0 MpeaMeTa

JlesiTennbHOCTh  00pa30BaTENbHOTO YUPEXKJICHUS OOIIero oOpa3oBaHHs B OOYYEHHWH XUMUU
JOJDKHA OBITh HampaBJieHa Ha JIOCTIKCHHE OOYYAIOMIMMHUCS —CIEAYIOMNX JHYHOCTHBIX
pe3yJbTaToOB:

1) B IIEHHOCTHO-OPUECHTAIMOHHOM cepe - YYBCTBO TOPJOCTU 33 POCCUICKYIO XUMHUYIECKYIO
HayKy, TyMaHU3M, OTHOIIEHHUE K TPYAY, EIeyCTPEMIEHHOCTh, CAMOKOHTPOJTb i CAMOOIICHKA;

2) B TPYIOBOii chepe - FOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajibHEH el 00pa3oBaTeIbHON
TPAaEeKTOPHUU;

3) B mO3HaBaTC/IbHON (KOTHUTHBHOW, WHTEJUICKTYalbHOH) chepe —MOTHBALUSA YUCHUS,
YMEHHE YIPABIATH CBOEH MO3HABATEIBHON JIEITEIbHOCTHIO.

MeranpeaMeTHBIMH  pe3yJbTaTaMH OCBOCHHS  BBITYCKHHMKAMHU OCHOBHOWM  IIKOJIBI
MIPOrpPaMMBbI IO XUMHUU SIBIISIOTCS:

1) mmeHMe YHMBEPCATHHBIMEA €CTECTBEHHO-HAYUHBIMA CTIOCO0AMH  JISSITEIIHHOCTHL - HAQUTFOTICHIIE, FBMEPEHIS,
SKCTIEPUMEHT,  Y4eOHOE  WCCIETOBAHKE; TPHMEHEHHE OCHOBHBIX METOIOB MO3HAHHS (CHCTEMHO-
nH(OPMALMOHHBINA aHaIU3, MOJICIMPOBAHUE) Ul U3YUYCHUS PA3IUYHBIX CTOPOH OKpYXKAaromiei
NeUCTBUTEILHOCTH;

2) UCIOJIb30BAHUE YHUBEPCATBHBIX CIIOCOOOB  JCITENBHOCTH MO PEHICHHIO MpoOieM |
OCHOBHBIX HWHTEJUICKTYaIbHBIX OIEpallUii: MCIOIb30BaHHE OCHOBHBIX HMHTEIICKTYaTbHBIX
omepanuii: (GopMynupoBaHHE THIIOTE3, AaHalU3 M CHHTE3, CpaBHEHHE, OOOOIICHHE,
CUCTEeMAaTHU3allMsl, BEISIBICHHE IPUYUHHO-CIIEJCTBEHHBIX CBA3€EH, MOMCK aHAJIOTOB;

3) yMeHHe reHepupOBaTh HICH U OTIPEACIISITh CPEICTBA, HEOOXOJMMbIE JIJIsl UX PeaTU3allii;

4) yMeHHe OTIpENCNATh IEMd U 33Ja4udl JEATEIbHOCTH, BHIOMpPATh CPEICTBA peau3aliu
L[EH U IPUMEHSATh UX Ha MPAKTHKE;

5) UCoap30BaHUE PA3INYHBIX HCTOYHUKOB JUTS TTOJYYEHHUST XUMHYECKO HHPOPMAIIHH.
IIpenmMeTHbIMH pe3yJbLTATAMHU OCBOCHUS BBIMTYCKHHUKAMH OCHOBHOM IIKOJIBI MPOTPAMMEI IO
XUMHH SIBIISTFOTCSI:

1 B no3naBarensHO# chepe:
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- J1aBaTh OIPEJCIECHUS] U3YUYEHHBIX MOHSATUMN: BEIIECTBO (XUMHYECKHUH DJIEMEHT, aTOM, HOH,
MOJIEKYJ1a, KPUCTAJUIMYECKAsl PELIETKA, BEIECTBO, IIPOCTBIE U CIIOXKHBIC BELIECTBA, XMMHUUYECKas
¢dopmyna, OTHOCUTEIbHAS aTOMHAsi Macca, OTHOCUTEIbHAS MOJICKYJISIpHAs Macca, BAJIGHTHOCTb,
OKCHJIBI, KUCIIOTBI, OCHOBAHHS, COJU, aM(POTEPHOCTh, HHANKATOP, EPHOANICCKUIA 3aKOH, TIEPH-
OIMYecKass ~ CUCTeMa, IepuoaWYeckass  Tabnuma,  W30TOMBI,  XUMHYECKas  CBS3b,
AJIEKTPOOTPULATENILHOCTh,  CTENEHb  OKHCIEHUs,, JJIEKTPOJIUT); XUMHYECKas  PEaKius
(XuMu4ecKoe ypaBHEHHE, I'€HETUYecKash CBS3b, OKHCIEHUE, BOCCTAHOBJIEHUE, 3JIEKTPOJIUTHU-
yecKasi IMCCOIMAINsl, CKOPOCTh XUMUUYECKON peaKlIun);

- popmynupoBath nepuoanueckuii 3akoH JI.1.MenneneeBa u packpbsiBaTh €ro CMBICIT,

- OIKCHIBAaTh JEMOHCTPALMOHHBIE M CaMOCTOSITEIbHO ITPOBEJICHHBIE SKCIEPHUMEHTHI,
HCIOJIBb3YS JJISl 3TOTO €CTECTBEHHBIN (PYCCKHM, POJHOM) A3bIK U SI3bIK XUMUU;

- ONMCBHIBATH M PA3JIM4aTh HM3YYEHHBIE KIIACCHI HEOPraHWYECKUX COEAWHEHW, MPOCTHIE U
CJIO>KHBIE BEIIECTBA, XUMUYECKUE PEAKLIAN;

- KJIaccu(UUIMpPOBATh N3y4E€HHBIE 0OBEKTHI U SIBICHUS;

- HaOMMIO1aTh IEMOHCTPUPYEMbIE U CAaMOCTOSITENTHHO MPOBOMMBIE OTIBITHI, XUMHUUECKHE PEaKIIny,
MIPOTEKAIOIIIE B IPUPOJIE U B OBITY;

- JenaTb BBIBOJBI U YMO3AKIIOUEHHWs] W3 HAOMIONEHHUN, U3YYEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3MPOBAaTh CBOWCTBA HEU3YYEHHBIX BEUIECTB IO AHAJIOTHH CO
CBOMCTBaMH U3YYEHHBIX;

- CTPYKTYpHUpOBaTb W3YYEHHBIH Marepuall ¥ XMMUYECKYI0 HH()OpMAIUIO, MOJIYYCHHYIO W3
OPYTHUX HCTOYHUKOB;

- MOJEJIMPOBATH CTPOECHHE aTOMOB JIEMEHTOB IIEPBOTO - TPETHErO NEPHOJIOB, CTPOCHUE
MPOCTEHIINX MOJIEKYJL.

2. B nieHHOCTHO-OpHEeHTAIIMOHHOM cdepe:

- aHAJIM3UPOBaTh W OLEHHUBATh TIOCIEACTBUS MJISi OKpYXKAalolled cpeapl ObITOBOW U
MIPOU3BOJICTBEHHOMN JESTEILHOCTH YelIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIIECTB;

- pa3bACHATH Ha NpuMepax (NMPUBOJAUTH MPHUMEPHI, MOATBEPXKIAIOIINE) MaTepHaIbHOE
€AMHCTBO U B3aUMOCBSA3b KOMIIOHEHTOB UBOW U HEXUBOW MPUPOJBI M YEIOBEKA KAK BAKHYIO
4acTb 3TOTO €INHCTBA;

- CTPOUThH CBOE€ IOBEJECHHE B COOTBETCTBUM C MPUHIUNAMU OEpeXHOT0 OTHOLICHHS K
IIPUPOLE.

3. B tpynoBoii chepe:
- MJIAHUPOBATh W MPOBOJAUTH XUMUUYECKUM IKCIIEPUMEHT;
- HCIOJb30BaTh BEIIECTBA B COOTBETCTBUU C MX IPEAHA3HAYCHUEM U CBOMCTBAMH,

ONMNCAaHHBIMU B UHCTPYKIUAX 11O IPUMCHCHHUIO.
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4, B cdepe 6ezomacHoCTH KUZHEACSITETLHOCTH:
- OKa3bIBaATHh ICPBYIO IMOMOLIb IMPU OTPABJIICHUAX, OKOTaX U JAPYIrUX TpaBMax, CBA3AHHBIX C

BEIIECTBAMU U JTAOOPATOPHBIM 000PYIOBAHHEM.

Coaepikanue 0CHOBHOr0 0011ero o0pazoBanusi N0 XuMuu
8-9 knaccnl
Pazoen 1. Ocnoenvie nonamus xumuu (ypo8eHsb amoMHO-MONEKYIAPHBIX RPEOCH AB/1eHUIL)

[Ipenver xumuu. MeTonpl TIO3HAHUA B XUMHHU: HAOIOJIEHHE, HKCIIEPUMEHT, M3MEpEHHE.
Hcrounuku xumuyeckoi nHopMaIuu: XuMudecKkas auteparypa, MaTepHer.

UucTele BemectBa 1 cMecu. OuncTka BemiecTB. [IpocThie u criokHbIe BenecTBa. MeTaisl 1
HEeMEeTaUTbl. XUMHYECKHUI AJIEMEHT, aTOM, MOJIEKYJia. 3HAaKU XUMUYECKHX JIEMEHTOB. XUMHUYEC-
kas (¢opmyna. BanenTHocTs xumuueckux anemeHTOB. CocraBneHue GopMmynl OHMHAPHBIX
COCIMHEHUU IO BAJIEHTHOCTH aTOMOB XHMHUYECKHX JJIEMEHTOB W OIPENEIICHUE BaJICHTHOCTH
aTOMOB XMMHUYECKUX JIEMEHTOB 110 (popMysiaM OMHAPHBIX COEMHEHUH.

OtHocuTenpHast aTroMHas macca. OTHOCUTENbHAST MOJIEKyJIsApHas macca. MaccoBasi J0ms
XUMHUYECKOTO DJIEMEHTa B CJOKHOM BemecTBe. KommuectBo BemiectBa. Monbs. MonsipHas
Macca U MOJISIPHBIA 00BEM.

Ou3nyecKue SBICHNUS U XUMUUECKHe peakiuy. [Ipu3HaKy U yCIoBHs MPOTEKAHNUs XUMUYECKUX
peakuuii. 3aKOH COXpPaHEHUS MAacCChl BEIIECTB MPU XUMHUYECKHX PEAKIUAX. XUMHYECKUE
ypaBHeHus. Koadduimentsl B ypaBHEHUSIX XMMUYECKUX PEAKIMi KaK OTHOILICHHS KOJIWYECTB
BEIIIECTB, BCTYMAIOMIMX M OOpa3ylOIIMXCs B pe3yibTare XuMHuueckod peakuuu. [Ipocreiimme
pacyeTsl [0 YPaBHEHUSIM XUMUYECKUX PEAKIIUM.

OcHOBHBIE KJIaCChl HEOPraHUYECKUX coequHeHui. HoMeHknaTypa HeopraHM4ecKuX BeIeCTB.
Kucnopoa. Bozmyx. I'openuwe. Oxcumpl. Okcuapl MeTalioB M HeMmeTauioB. Bomopoxa. Bopa.
Ounctka BoJpl. Anpanusi BoApl. B3aumojelcTBue BOIBI C OKCHAAMU METAJIOB M HEMETAIIOB.
Kucnotsl, knaccudukanys 1 cBONWCTBA: B3aMMOJCHCTBHE C METaJIaMHU, OKCUJAMHU METaJUIOB.
OcHoBaHus, Kiaccu(uKaIys 1 CBOMCTBA: B3aUMO/JICHCTBUE C OKCUAaMU HEMETAJUIOB, KUCIOTAMH.
AmdorepHocTh. Kucnotno-ocnoBHble unaukatopsl. Comu. Cpennue conu. BzammMopeiictue
CoJiell ¢ MeTaulaMH, KUCIOTaMHu, mienodyamu. CBsi3b MEXIYy OCHOBHBIMHM — KJlaccaMu
HEOPraHUYECKUX COCTUHECHUI.

[lepBoHauanbHBIE TPEICTABICHHUS O E€CTECTBEHHBIX CEMEHCTBax (TpyImax) XMMHUYECKHX
3JIEMEHTOB: 111€JIOUYHbIE METAJIbI, TaJIOTEHBI.

Pazoen 2. Ilepuoouueckuii 3aKOH u nepuoOuUYecKas CUCHEMA XUMUYECKUX IJIEMEHMO0E

JI.H.Menoeneesa. Cmpoenue eeujecmaa.
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[lepuomnuecknii  3akoH. McTopuss OTKpBITUS IEPUOJMYECKOrO0 3aKOHA. 3HAu€HUe
MIEPUOIUYECKOI0 3aKOHA JJIs1 Pa3BUTHUS HAYKU.

[eproanueckast cucrema Kak eCTeCTBEHHOHAYYHAs! KIIACCU(HUKAIMS XUMUUECKUAX JIEMEHTOB.
Tabmuuanast hopma mpecTaBiIeHus KiacCu(UKAIU XUMUYECKHX 371eMeHTOB. CTpyKTypa TaOIrIbI
«llepnonnyeckas cucrema xumudeckux snemeHToB . M. MenneneeBay. @U3MYECKUII CMBICI
MOPSIKOBOTO (aTOMHOI0) HOMEpa, HOMepa Iepuojia U HOMepa TpyHmbl (A 3JIEeMEHTOB A-
IpyIi).

Crpoenue artoma: siipo M 3J€KTpoHHas 06ojouka. CocTtaB aTOMHBIX sii€p: HNPOTOHBI U
HeUTpoHbl. M30Tombl. 3aps] aTOMHOTO $1pa, MacCOBOE YUCIO U OTHOCUTENIbHAs aTOMHas
Macca. DIeKTpOHHast 000JI04YKa aToMa. DJIEKTPOHHBIE CIION aTOMOB AJIEMEHTOB MaJIBIX TIEPUOIOB.

XumHyeckasl CBsi3b. OJIEKTPOOTPULIATEIBHOCTh aroMoB. KoBaseHTHas HenoJjsipHas H
noJisipHasi cBs3b. MloHHast cBA3b. BaneHTHOCTD, CTENeHb OKUCIIEHNUS, 3apsi/l HOHA.

Pazoen 3. Mnozoobpazue xumuueckux peaxyuii.

Knaccudukanus XMMHYECKUX PEaKIMil: peaklMU COEIWHEHHS, Pa3JIokKEeHUs, 3aMeIleHus,
oOMeHa, AK30TEPMHUECKUE, SHJIOTEPMUYECKUE, OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE,
HeoOpaTuMbIe, 00paTUMBbIC.

CKOpOCTh XUMHYECKUX peakinii. DaKTOpPbI, BIUAIONIME HA CKOPOCTh XUMHUYECKUX PEAKIIUH.

PacTBOpBI. DneKTpoIUTHYECKAS AUCCOLMALIUS. DIIEKTPOJUTHI M HEAIEKTPOJIUTHL. KaTHOHBI
Y aHWOHBI. [ucconmanus cojied, KUCIOT U OCHOBaHWI B BOJHBIX pacTBopax. Peakiimn moHHOTO
oOMeHa B pacTBOPaXx AJIEKTPOIHUTOB.

Pazoen 4. Muozooopaszue seuiecme.

EctecTBeHHBIE ceMmeiicTBa XMMHMYECKHUX SJIEMEHTOB METAIOB M HemeTauioB. OOmias
XapakTEepUCTUKA HEMETAUIOB Ha OCHOBE WX TMOJIOKEHHS B TEPHOJUYECKONH CHCTEME.
3aKOHOMEPHOCTU M3MEHEHHS! (PU3MYECKUX U XUMHUYECKHX CBOMCTB HEMETAJIOB — IPOCTHIX Be-
IIECTB, UX BOJIOPOJHBIX COEJAMHEHUH, BBICIIUX OKCHUIOB U KHCIOPOJCOAEPIKAIIUX KUCIOT Ha
MIpUMepe AIIEMEHTOB BTOPOTO U TPETHEr0 NEPUOIOB.

OO0mas xapakTepUCTHKa METANIOB Ha OCHOBE UX IMOJIOXKEHHS B MEPHUOAMYECKON CHUCTEME.
3aKOHOMEPHOCTH HM3MEHEHUs (U3NYECKHX M XHUMHUYECKHX CBOMCTB METAIJIOB — MPOCTHIX
BEIIECTB, MX OKCUIOB M T'MAPOKCUAOB Ha NMPUMEPE AIEMEHTOB BTOPOIO0 M TPETHEr0 MEPHOIOB.
AmboTepHble coenuHeHUs amoMuHusA. OOmIas XapakTEepHCTHKA Kelle3a, €ro OKCHUIOB U
TUAPOKCHJIOB.

Pazoen 5. Dxcnepumenmanvnan xumua (Ha uzyuenue smozo pasoena He vloensiemcs
KOHKpemHoe 6peMs, MNOCKONbKY XUMUYECKUUl IKCHepUMEHM  AGNAemcsi  0043amenbHoll
COCMABHOU  YACMbIO  KANHCO020 U3  pA30elo8 NpuMepHou  npozpammel,  Pazoenenue

Jza60pam0pﬂoeo JKCnepumenma Ha npaKkmu4yecKkue 3aHAmuAl u Jza60pam0prle onvinivl U
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VMOUHeHUe UX COO0epHCAHUsi NPOBOOSMCA ABMOPAMU PAOOYUX NPOSPAMM NO XUMUU O]
OCHOBHOU WIKObL. Bapuanm KoHKpemuzayuu Xumuyeckozo 3KCnepumenma u pacnpeoeneHus:
€20 Nno yueOHbIM memam npugedeH 8 NPUMEPHOM MeMAMU4eCcKoM NAAHUPOBAHUU.)

JemoncTpauuoHHblii 3xkcnepumenT. 1. Ilpumepst ¢usmdeckux siBnenwit. 2. Ilpumepst
XUMHUYECKUX PEAKIUH C SPKO BBIPAKEHHBIMM H3y4aeMbIMU Tpu3Hakamu. 3. Peakuuun
COCIIMHEHHMs, PA3JIOKEHHUs, 3aMelleHus, oOMeHa. 4. Peakuuu, WDTIOCTpUpYIONIME CBOWMCTBA U
B3aUMOCBSI3U OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAUHEHHMH. 5. OmbIThl, WUTIOCTPUPYIOIINE
3aKOHOMEPHOCTH W3MEHEHHUS! CBOICTB WIENIOYHBIX METAIJIOB M TaloreHoB. 6. OnbITH,
WUTIOCTPUPYIOILIUE 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB TMAPOKCHIOB U KHUCIOPOICOAEPIKALINX
KHUCJIOT DJIEMEHTOB OJHOro mnepuoja. 7. IlpuMepbl OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii. 8. DakTOphl, BIMSIOMIME HA CKOPOCTh XUMHUYECKUX PEaKIUi.
9.Ilpumepsl BHAO- W dK30TepMuueckux peakuuil. 10. CpaBHEHHE BJIEKTPONPOBOIHOCTH
pPacTBOPOB DJIEKTPOJIUTOB W HEIIEKTpoauToB. 11. Peakiium wonHOTO OOMeHa. 12. OmBITHI,
WUTIOCTpUpYIOIIKe (pU3NUEeCKHe U XUMHUYECKHE CBOIICTBA H3y4aeMbIX BELIECTB.

JlabopaTopublii 3kcnepument. 1. Ilpumepst Qusnyeckux sBnenuit. 2. [Ipumepsl
XUMUYECKUX peakuuid. 3. Paznenenue cmeceil. 4. [Ipu3Haku M yCIOBHUSI T€UEHUS XUMUUYECKUX
peakuuid. 5. Tunbl xumuyeckux peakuuid. 6. CBOWMCTBA M B3aMMOCBSI3M OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCMHEHUMN. 7. DaKTOPhI, BIUSIOIINE HA CKOPOCTh XUMUYECKUX peakiuil. 8.
CBolicTBa COJIEH, KHCIOT M OCHOBAHHMW KakK AJEKTPOJUTOB. 9. ONBITHI, WIUIIOCTPUPYIOIIHE
¢dbusnyeckne M XUMHUYECKHE CBOMCTBa H3y4daembix BemiecTB. 10. OMNBITHI MO MOJTYYEHHUIO
M3YYEHHBIX BEILIECTB.

Pacuernbie 3a1a4u. 1.BpruncieHne OTHOCUTENLHOW MOJIEKYJISIPHOM M MOJISIPHOM MaccChl
BEIECTBA M0 €ro XuMuieckoiu ¢popmyne. 2. Pacuer MaccoBoi 101 XMMHUYECKOTO 3JIEMEHTa B
coenuHeHUH. 3. PacueT MaccoBOl 101 PaCTBOPEHHOI'O BEUIECTBA B pacTBope. 4. Berunciienus
[0 XMMUYECKUM YPaBHEHHUSM MAacCChl WJIM KOJMYECTBA BEUIECTBA OJHOIO U3 YYACTBYIOIIUX
WJIU TIOJIYYAIOIIMXCS B PEaKUUU COCTUHEHUN MO M3BECTHOW MAacce WJIM KOJUYECTBY BEIIECTBA
JPYroro COeIMHEHHUS.

IIpumepHble HanpaB/ieHHs] NMPOEKTHOH JeATeJbHOCTH oOydawomuxcs. 1. PaGora c
HMCTOYHUKAMU XUMUYECKOW MH(POpPMAIUU — HCTOPUYECKHE 0030phl CTAHOBJICHUS U Pa3BUTHUSA
M3Y4YEHHBIX MOHATHIA, TEOPUI, 3aKOHOB; )KU3Hb U JAEATEIbHOCTD BBIJAIOIINXCSA YUEHBIX-XHUMHUKOB.
2.AnamuTnueckre  0030pel  MHGOpMAIMKM MO  PEIICHHIO  OMNPEACTCHHBIX  HAYYHBIX,
TEXHOJIOTHUYECKHX, MpaKkTUYeckux mpodmnem. 3. OBiaJieHue OCHOBAMH XUMHYECKOTO aHaiu3a. 4.

OBJ'Ia,Z[eHI/IC OCHOBaMH HCOPraHUYCCKOTO CUHTC34a.
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OCHOBHOE COJEPKAHUE
8 knacc
BBenenue
[Ipeamer xumuu. MeTojpl MO3HAHUS B XUMHUH: HAOIIOIEHNE, SKCIIEPUMEHT, MOJCIMPOBAHUE.
HcTounnku xumuueckod uHGpOpMaluu, €€ TMOJy4YeHUEe, aHaJIW3 M IPEeACTaBIECHUE €ro
pe3ynbraToB. [ToHITHE 0 XUMUYECKOM 3JIeMEHTE M (OpMax €ro CyIECTBOBAHHUS: CBOOOTHBIX
aToMax, MPOCThIX M CJOXHBIX BemiecTBax. [IpeBpamienust BemectB. OTiHunMe XUMHUYECKUX
peakuuii oT ¢u3NUecKkux sBiAeHUN. Ponb  XUMHUM B JKM3HU 4eloBeKa. XeMopuius u
xemodobus. Kparkue cBeaeHHS W3 HCTOPUM BO3HUKHOBEHHSI M Pa3BUTHS XUMHUH. Poib
OTEUYECTBEHHBIX YUYEHBIX B CTAHOBJIEHWU XUMHUYECKOW Hayku — paboTel M. B. JlomoHOCOBa,
A.M. byrneposa, JI. I. MenneneeBa. XuMu4eckasi CHMBOJIUKA. 3HAKU XUMUYECKUX DJIEMEHTOB
U TPOUCXOXKICHUE WX Ha3BaHWU. Xumuueckue ¢Gopmynbl. MHAEKCH ¥ KOA(DUIIMECHTHI.
OTHOCHUTENBHBIE aTOMHAsE W MOJICKYJsipHass Macchl. [IpoBeneHne pacyeToB MacCOBOM JI0JIH
XUMHUYECKOTO dJIEMEHTa B BEIIECTBE Ha OCHOBe ero ¢opmynbl. I[lepuomnueckas cuctema
xumudeckux anemeHToB [[. 1. MenpaeneeBa, ee CTpykTypa: Majbie W OOJBIINE TEPHOJIBI,
rpynnsl ¥ noArpynmsl. [leproguueckas cucTeMa Kak CIpaBOYHOE MOCOOHE ISl MOTYy4eHUs
CBEJICHUI O XUMHYECKHUX IEMEHTAX.
JdemoncTpanuu. 1. Moaenu (mapoctepkaeBbie U CTioapTa—bpurieba) pa3muyHbIX TPOCTHIX
U CJIOKHBIX BEIIECTB.
2. Komiekuusi CTEKISTHHOW XUMUYECKO nocyabl. 3. Kosuiekuusi MaTepuaioB U M3ACIUN U3
HUX Ha OCHOBe amoMmuHusA. 4. B3aumopeiicTBue Mpamopa C KHCIOTOM M IOMYTHEHHE
M3BECTKOBOU BOJIBI.
JlaGoparopHble onbIThl. 1. CpaBHEHHE CBOWMCTB TBEPABIX KPUCTAIIIMYECKUX BEIIECTB M
pactBopoB. 2. CpaBHEHHE CKOPOCTHM HUCHApPEHUs BOJbL, OJAEKOJOHA M 3THJIOBOTO CIHpTa C
¢bunbTpOBaNBHOM Oymary.
Tema 1. ATOMBI XHMHYECKHUX 3JIEMEHTOB
ATOMBI KaK opma CyIIeCTBOBAHMSI XUMUUYECKUX 3JIeMEHTOB. OCHOBHBIE CBE/ICHUS O CTPOCHUU
aToMoB. Jloka3aTenbcTBa CIOKHOCTH cTpoeHusi atoMoB. Ombithl Pesepdopna. [lnanerapnas
MO/IENIb CTPOEHUS aToMa.
CocraB aTOMHBIX siEp: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHas macca. B3anmocBs3b
MOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHASI AaTOMHAsA Maccay.
N3menenue ymcna mpoTOHOB B siipe aToMa — 00pa30BaHMe HOBBIX XUMUYECKUX AJIEMEHTOB.
W3menenne uucia HEHTPOHOB B sApe aroma — oOpa3oBaHue H30TONMOB. COBpeMEHHOE
ONpeIeJICHUE MOHATUS «XUMUYECKUN 3IIeMEeHT». M30Tomnbl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO

XUMHWYCCKOT'O 3JICMCHTA.
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OnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEM aTOMOB XUMHUYECKHX 3JIEMEHTOB MaJbIX
nepuoJoB. [loHsATHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnoauueckas cucreMa xuMu4eckux sineMeHToB [[. M. MenzeneeBa u ctpoeHue aTOMOB —
(U3HYECKUI CMBICT MOPSIKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIIIbI, HOMepa MepHoa.
N3menenue 4uciia 3JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aroMa XHMHUYECKOTO
JJIeMeHTa — 00Opa30BaHUE TOJIOKUTEIBHBIX U OTPUIATEILHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMHu METAJJIOB U HeMEeTasuIoB. [IpuunHbI H3MEHEHUS METANIMYECKUX U HEMETAINTMYECKUX
CBOMCTB B nepuojax u rpynnax. OOpa3oBanue OnHapHbIX coequHeHHi. [loHsTue 006 MOHHOU
cBs3u. Cxembl 00pa30BaHUs HOHHOM CBSI3H.

B3aumopneiictTBue  aroMOB  AJIEMEHTOB-HEMETAJUIOB  MeXAy coboii —  oOpas3oBaHue
JIBYXaTOMHBIX MOJIEKYJI TPOCTHIX BemiecTB. KoBajeHTHass HEMoJiApHAas XUMHUYECKas CBS3b.
DNEeKTPOHHBIE U CTPYKTypHBIE hopMynbl. B3anmoelicTBie aTOMOB HEMETAIIIOB MEXKTy COOOM
— oOpa3oBaHue OWMHApPHBIX COEIMHEHUN  HEMETAUIOB.  DJIEKTPOOTPHUIATETBHOCTb.
KoBanentnas mosisipHasi cBsi3b. [IoHSATHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BBIBAThH
KOBaJICHTHBIE XxuMuueckue cBsi3u. CocraBienne (opmyn OWHAPHBIX COCAMHEHHH TIO
BaJieHTHOCTU. HaxosxaeHne BajleHTHOCTU 10 (popmylie OMHAPHOTO COETMHEHHUSL.
B3aunMoneiicTBue aToMOB METaNIOB MEXIy €000 — oOpa3oBaHME METaUIMYECKHUX
KpucTauioB. [ToHsATHE 0 METAIITMYECKOU CBSI3H.

JdemoncTpaumu. Mojaenu aroMOB XHMHUYECKHX HJIeMEHTOB. llepumoamyeckas cucrema
xumuueckux 3nemeHToB [1. 1. MenpeneeBa (pa3nuunbie GOpMbI).

JlaGoparopHble onbIThl. 3. MojenupoBaHue TMPUHIMIIA JCHCTBUS  CKAHUPYIOIIETO
MHKpockoma. 4. M3roToBiaeHue Mojieneil MoJjieKyn OMHapHBIX coeMuHEeHHH. 5. M3roToBieHue
MO/IENH, WIUTHOCTPUPYIOLIEH CBOKMCTBA METAJTIMYECKOM CBS3H.

Tema 2. IIpocTblie BemecTBa

[TonoxxeHne MeTamIoB U HeMeTaJJIOB B [leproinyueckoit cucteMe XUMUYECKUX 3JIEMEHTOB

. U.MenneneeBa. BaxHneilimme mnpocThie BelmeCTBA — MeETaUIBl (3KeNe30, aTOMUHHUIM,
Kanplui, MarHui, HaTpuii, kanuit). OOmue (uznyeckue CBOIICTBa MeTaioB. Baxkuelinue
MIPOCTHIE BEIIECTBA-HEMETAIIbI, 00pa30BaHHBIE aTOMaMH KHUCJIOPOJa, BOJAOPOIA, a30Ta, CEpbl,
docdopa, yrnepoaa. MoseKymnbl IPOCTIX BEIIECTB-HEMETAIJIOB — BOJOPO/Ia, KUCIOPOAa,
a3zoTa, ramoreHoB. OTHOcUTEIbHAS MOJIEKyIsipHas Macca. CocoOHOCTh aTOMOB XUMHUYECKUX
AJIEMEHTOB K OOPa30BaHHMIO HECKOIBKHUX IMPOCTHIX BEIIECTB — aJUIOTPOMNHS. AJIIOTPOMHBIE
MoaudUKau Kuciopoda, Gocdopa, onoBa. MeTaminueckue U HEMETaTUYEeCKHE CBOWCTBA
MPOCTHIX BeHeCTB. OTHOCUTENBHOCTh ATOTO MOHSATHUS.

Yucno Asorazgpo. KommuectBo BemectBa. Monb. MomsipHas macca. ModsipHblid  00beM

Fa3006p213HBIX BCIICCTB. KpaTHBIC CANHUIBI U3MCPCHUS KOJIMYCCTBA BCIICCTBA — MUJIIMMOJIb

16



U KWJIOMOJIb, MWUIMMOJISIPHAsE W KWUJIOMOJISIpPHAsE MacChl BEIIECTBA, MUJUTUMOJISIPHBIM U
KHJIOMOJISIPHBIN 00BhEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ wHCHONB30BaHMEM TMOHSATUM «KOJIMYECTBO BEILECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM ra30B», «UUCIO ABOTAIPON.

Hemouncrpanun. [lonyderne o3ona. OOpa3ibl 6e10ro u ceporo 0JoBa, OEIOr0 M KPacHOTO
docdopa. HekoTopsie MeTa/UIbl 1 HEMETAJUIBI C KOJIMYECTBOM BeliecTBa 1 MoJb. MOJISIpHBIHA
00BeM ra3000pa3HbIX BEIICCTB.

JladbopaTopHble onbIThbl. 6. O3HaKOMJICHHE C KOJUIEKIMEW MeTaioB. 7. O3HaKOMIJICHHE C
KOJUTEKIIMEW HEMETAJUIOB.

Tema 3. CoequHeHUs] XMMHUYECKHUX IJIEMEHTOB

Crenenp okucieHus. CpaBHEHHE CTENEHU OKUCIICHHS W BaJIeHTHOCTH. OmpesiesieHrne CTEIeHN
OKHCITICHUs DJEMEHTOB B OwHapHbIX coeauHeHusX. CocrtaBineHue Qopmyn OWHAPHBIX
coeqUHEHNH, 00IMIi crtoco0 UX Ha3BaHUH.

bunapHble COeNMHEHHMS] METAIJIOB W HEMETAUIOB: OKCHIBI, XJIOPHUIbI, Cyabpuapl u Tp.
CocraBnienue nx Gpopmyi. buHapHbie coeMHEHNUs] HEMETAUIOB: OKCHJIBI, JIETYIHE BOIOPOIHBIC
COEIMHEHUS, UX COCTaB W Ha3BaHus. [IpeacraButenn OKCHIOB: BOJA, YIJIEKUCIBIA Tas,
HeramieHasi u3BecTb. [IpencTaBuTenu JeTy4uX BOJOPOIHBIX COECIUHEHHI: XJIOPOBOJOPOI U
aMMHUaK.

OcHOBaHus, UX COCTaB M Ha3BaHuA. PacTBopuMoOCTh OocHOBaHMil B Boje. IlpeacraButenu
IeJIOYe: THUIPOKCUIBI HATpUs, Kanus U Kanblud. [lonarue 06 nHAMKATOpax U Ka4eCTBEHHBIX
peaKiusx.

Kucnotsl, ux cocraB u nasBanus. Knaccubukauus kucnot. IIpeacraBurenu KUCIOT: CepHas,
consiHas, a3oTHas. [loHsTHe o mikane kucinoTHocTu (wmkana pH). M3Menenme okpacku
WUHMKATOPOB.

Conu kak Mpou3BOAHBIE KUCIOT U OCHOBAHMI, UX COCTAaB M Ha3BaHUA. PacTBOpUMOCTH colieil B
Boje. [IpencraBurenu coneit: xaopua HaTpusi, KapOoHat U docdar KanbIus.

Amop(dHbIe ¥ KpUCTAIITUYECKIE BEIIEeCTBA.

MexMomeKyaspHble B3auMOJCHCTBUS. THMBI KPUCTAIUIMYECKUX PELIETOK. 3aBHUCHMOCTh
CBOWCTB BEIIECTB OT TUIIOB KPUCTATITUYECKUX PEIIETOK.

Uuctele BemecTBa U cMecHu. [IpuMepsl ®KUAKUX, TBEPIABIX U Ta3000pa3HbIx cMmeceld. CBolicTBa
YHCTBIX BellecTB U cMmeceil. Mx cocraB. MaccoBas u oObeMHas 101 KOMIIOHEHTa CMECH.
Pacuetsl, cBsi3aHHBIE C UCMIOIB30BAHUEM TIOHSATHUS «OJISD».

Jemouncrpanun. OOpasisl OKCUAOB, KUCIOT, OCHOBAHUN U cosieil. MoJienu KpUCTaUTHUECKUX

PCHICTOK XJIOpUAa HAaTpus, ajiMai3a, OKCUIa yrjicpoaa (IV) KI/ICJ'IOTHO-IJ_ICJ'IO‘{HBIC HWHJIUKATOPHI,
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U3MEHEHHE UX OKPACKH B PA3IMUHBIX Cpelax. Y HUBEPCAJIbHBIM MHJIMKATOP U U3MEHEHHE €ro
OKpacKH B pa3inuHbIX cpenax. Hlkana pH.

JlabopaTopHble onbIThbl. §. O3HaKOMJIEHHE C KOJUIEKLHMEH OKCHIOB. 9. O3HaKoMIIEHHE CO
CBOMCTBaMHM aMMHAKA.

10. KayecTtBeHHast peakuusi Ha yriekucislid ra3. 11. Onpenenenue pH pacTBOpoB KHCIIOTHI,
LIEJIOYH U BOJIBI.

12. Onpenenenne pH TMMOHHOTO U A0J0YHOIO COKOB Ha cpe3e mioa0B. 13. O3HaKoMIIeHHE C
KOJUIEKLIUEH COJIEH.

14. O3HakOMJIEHHE C KOJUIEKIIMEW BELIECTB C Pa3HbIM TUIIOM KPUCTAINIMYECKOW PEIIETKHU.
NsroroBnenne Mojenei KpuCTaUIMUECKUX pemeTok. 15. O3HakomieHue ¢ o0pa3ioM TropHOM
OPOABI.

Tema 4. U3MeHeHUs1 NPOUCXOASIIIIHE C BelIECTBAMU

[TonsiTHe sIBIEHUH, CB3aHHBIX C U3MEHEHUSIMH, IPOUCXOSIIUMU C BEIIECTBOM.

SIBneHust, cBsI3aHHBIE C U3MEHEHNEM KPUCTAJUTMUECKOTO CTPOEHUS BELIECTBA IIPU MOCTOSIHHOM
ero cocraBe, — (Qusnueckue sBiueHUs. Dusznueckue SBICHUS B XUMHUU: TUCTHIUISALMS,
KpUCTAJIJIN3al1s, BbIMTapUBAHUE U BO3TOHKA BEIECTB, GUIBTPOBAHUE U IEHTPUDYTrHpOBaHHUE.
SIBneHusi, cBsI3aHHBIE C UI3MEHEHUEM COCTaBa BEIECTBA, — XUMHUUeCKHe peakuuu. [Ipu3naku u
YCIIOBUS TPOTEKaHUS XMMHUYECKUX peakluuid. BpineneHue TemaoThl U CBETa — pPEAKIHUH
ropenus. [TonsiTue 06 9K30 - U FHIOTEPMUUYECKUX PEAKIIMSIX.

3aKOH COXpaHEHUS Macchl BeHIECTB. XHMHUYECKHME YypaBHEHHUS. 3HAUYE€HUE HHAECKCOB H
ko3¢ unmentoB. CocTaBieHHe YpaBHEHUN XUMUYECKUX PEAKIUIl.

Pacyersl mo xuMuyecKuM ypaBHeHUsIM. PenieHue 3a7ay Ha HaXOXKIACHHE KOJMYECTBA, MACChI
win o0bemMa MPOJYKTa peakluy MO KOJMYECTBY, Macce WM 00beMYy HCXOJHOTO BEIeCTBa.
Pacyerbl ¢ MCHOIB30BaHMEM MOHSTUS «JIOJISD», KOTJA HCXOJHOE BEHIECTBO JaHO B BHUIE
pacTBopa ¢ 3aJaHHOM MacCOBOWM JI0Jell pPacTBOPEHHOTO BEUIECTBA WM  COJEPKUT
OTIPEICNIEHHYIO JIOJII0 PUMECEH.

Peakuuu pasznoxenus. [IpeacraBieHne 0 CKOPOCTM XMMHUYECKUX peakiuil. Kartamuzatopsl.
@®epmenThl. Peakumu coemuHenus. KaranuTuueckue ¥ HEKATaTUTHYECKHE PEAKIIUH,
oOpatumble U HeoOpaTuMmble peakiuu. Peakuuu 3amerieHus. Psj akTUBHOCTH METaslIOB, €ro
HCII0JIb30BAHUE JUIsI IPOTHO3UPOBAHMS BO3MOYKHOCTH MPOTEKAHUS PEAKIIUI MEXy METAJUIAMH
U KUCJIOTaMH, pEakUui BBITECHEHHMS OIHMX METAJUIOB W3 PacTBOPOB HX COJIEH APYrUMHU
Metaiamu. Peakuun oOmena. Peakumu HeiTpanuzamuu. YCIOBUS TMPOTEKAHHS PeEaKIUil
oOMeHa B pacTBOpax J0 KOHIA.

Tunsl XMMUYECKUX PEaKHMi Ha IPUMEpE CBOICTB BOJbI. Peakius pa3ioxkeHuss — 3JIEKTPOJIN3

BOJBL. Peakiiuu coequHEHHS — B3aMMOJCHCTBHE BOJBI C OKCHAAMH METAJIOB U HEMETAIIOB.
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VYcinoBue B3aMMOJEMCTBHUSI OKCHUIOB METaUIOB M HeMeTalyioB ¢ Boaod. Ilonsatue
«TUIPOKCUIBD». Peakiuu 3amenienus — B3auMoIelCcTBUE BOJIbI ¢ MeTaluiamu. Peakiiuu oOmeHa
— TUJIPOJIN3 BEIIECTB.

Hemouncrpanuun. [Ipumepsr Gu3nuecKkux sBICHUN: a) IIaBjicHUEe mapaduHa; 0) BOTOHKA MO
wi OEH30MHOW KHCIIOTHI, B) PAacTBOPEHHE OKpPALICHHBIX COJICH; T) Mud@y3us TyHIHCTHIX
BEILIECTB C TOPAIIEH JIAMIIOYKM HaKanuBaHUA. [IpuMepbl XMMUYECKUX SIBIICHUN: a) TOPEHUE
Maruus, ¢ocdopa; 0) B3aUMOJCHCTBHUE COJSHOM KHUCJIOTHI C MPAaMOpPOM WM MEJOM; B)
nonxydeHue ruapokcuaa meau (II); r) pacTBopeHre MoIydeHHOTO THAPOKCUIA B KUCIIOTAX; 1)
B3auMojeiictBue okcuaa meau (II) ¢ cepHO KHCIOTOW TIpU HarpeBaHUU; €) pas3lIoKEHHUE
TepMaHTraHaTa KaJlus; ) pa3iokKeHue IepoKCuIa

BOJIOpOJIa C TIOMOINBIO JMOKCHJA MapraHila M Karajasbl KapTodess WM MOPKOBH; 3)
B3aUMO/IEHCTBUE pa30aBICHHBIX KUCIOT C METAJIJIAMH.

JlaGoparopublie onbIThl 16. [IpokannBaHue Menu B IUIaMEHW CHHUPTOBKU. 17. 3amemnieHue
Menu B pactBope xiopuaa mean (II) xenezom.

Tema S. IIpaktukyml.

IIpocreiimme onepanum ¢ BelecTBOM

1. IlpaBuna TexHuku 6€30MacHOCTH MPHU paboTe B XuMU4YecKkoM kaduHere. [IpuemMbr oOpamieHus
c JabopaTopHbIM O00OPYIOBAaHMEM U HarpeBarelbHbIMU mpubopamu. 2. HaOmrogeHus 3a
W3MEHEHUSMH, TIPOUCXOMAIIMMH C TOpAIICH CBEYOM, M WX ONUCaHWE (IOMAaITHUN
IKCIIEpUMEHT). 3. AHanmu3 TOYBBl W BOABl (moMammHuK skcnepumeHT). 4. IlpusHaku
XUMHUYECKUX peakuuid. 5. [IpuroroBnenue pacTBopa caxapa W pacyeT ero MacCcoBOM TOJU B
pacTBope.

Tema 6. PacTBopenne. PactBopbl. CBOiiCTBAa PACTBOPOB 3JIEKTPOJIHMTOB

PactBopenue kak Qu3nko-xumudeckuil npoiiecc. [lonstue o ruapaTax u KpUCTaJUIOTHApaTaXx.
PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOZENb 3aBUCHMOCTH PACTBOPUMOCTH TBEPBIX
BEIIECTB OT TeMIeparypbl. HachlllleHHbIE, HEHACHIIIEHHBbIE M TMEPECHIINIEHHBIE PACTBOPHIL.
3HaueHne pacTBOPOB JJIsl IPUPOIBI U CEIBCKOTO XO3sICTBA.

[TonsiTe 00 AIEKTPOJUTUUECKON TUCCOLMAIUU. DIEKTPOIUTHI U HEANEKTPOIUTHL. MeXaHu3m
JUCCOIMAIMN DJIEKTPOJIUTOB C PAa3jIUYHBIM XapakTepoM CBA3U. CTENEeHb IIEKTPOIUTHUYECKOMN
nucconuanuu. CUIbHbBIE U c1a0ble SJeKTPOIUTHI.

OCHOBHBIE TIOJIO)KEHHUSI TEOPUU ANIEKTPOJIUTHUYECKON aucconuanuu. VoHHble ypaBHEHHS
peakiuii. Peakiiuu oOMeHa, Haymiye 10 KOHIIA.

Knaccudukarus HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudpukanusa. Jlucconuanuss KHCIOT M WX CBOHCTBA B CBETE TEOPUU

BHCKTpOHHTHQCCKOﬁ JUCCoanu. MOHCKy.HSIpHBIC U HWOHHBIC YPAaBHCHUA peaKuHﬁ.
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B3aumoneiicTBue KHUCIOT ¢ MeTallaMU. OJIEKTPOXUMUYECKUH psii HANPsSHKEHUH METalloB.
BzaumoaeiicTBue KHUCIOT ¢ OKCHAAMH METaLUIoB. B3anmoaeiicTBHEe KUCIOT ¢ OCHOBAaHUSAMH —
peakuus HeTpanuzanuu. B3aumoneiicTBue KHUCIOT € cosisiMu. Mcmosnb3oBaHue TaOIHIIbI
pPacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMHUUYECKUX CBOMCTB KUCIOT.

OcHoBanusl, ux kiaccuukanus. /uccounanus OCHOBaHMHW M MX CBONCTBA B CBETE TEOPUU
AIEKTPOJUTUYECKON auccounanuu. B3zaumopaencTBue ocHOBaHUM ¢ consiMu. Mcnosb3oBaHue
Ta0JIMIBI  PACTBOPUMOCTH  JUII  XapAaKTEPUCTUKA XUMHUYECKHMX CBOWCTB OCHOBaHUM.
BzanmoaeiicTBue mea04Ye ¢ OKCHUIaMH HEMETAIOB.

Conu, ux nOuccouManus W CBOMCTBA B CBETE TEOPUU DJICKTPOJIUTUUYECKOW TUCCOIMAIIUH.
B3aumopeiicTBue coseit ¢ MerayuiaMmu, 0COOCHHOCTH 3THX peakiuid. BzaumoaeicTeue coseit ¢
cosisimu. Mcrionp3oBanue TabIUIIBI PpACTBOPUMOCTHU JIJIsl XapaKTEPUCTUKH XUMHUYECKUX CBOWUCTB
COJICH.

O06o0menue cBeieHni 00 OKCHIaX, MX KiacCu(PUKaIluu U CBOMCTBAX.

l'enernueckue psiapl MeTaula W HeMeTaula. ['eHeTHYeckas CBsI3b MEXIy Kiaccamu
HEOpPraHWYECKUX BEIIECTB.

OKUCIUTENbHO-BOCCTAHOBUTEIIHLHBIE PEAKIIUH.

Omnpenenenue cTeneHeld OKUCIEHUS I SJIEMEHTOB, 00pa3yIOIIMX BEIIECTBA PA3HBIX KJIACCOB.
Peakiun moHHOrO OOMEHAa M OKHUCIUTEIHHO-BOCCTAHOBHUTENbHBIC peakiuu. OKUCIUTENbh U
BOCCTAHOBUTEJIb, OKHCJIEHHWE M BOCCTaHOBJIEHHE. (COCTaBJIICHHME YpaBHEHUM OKHCIUTEIbHO-
BOCCTAHOBHUTEJILHBIX PEAKIIMI METOJIOM JIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAUIOB M HEMETAUIOB, KHCJIOT M COJEd B CBETE
OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUMA.

JdemoncTpauuu. VcnbiTanue BEMIECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCTh. 3aBUCUMOCTD
3JIEKTPONPOBOIHOCTH YKCYCHOM KHCIOTHI OT KOHIIEHTpAIuu. J{BHKEHUE OKpaAIlIEHHbIX HOHOB B
3JIEKTPUUYECKOM TMoJie. B3auMoielicTBre IMHKA ¢ CEpOM, COJITHOM KHUCIIOTOM, XJIOPUAOM MEIN
(IT). F'openune maraus. BzanmoaeiicTBre XJIOPHOW U CEPOBOOPOTHOM BOIBI.

JladopaTopHble onbIThI 18. B3anmoelicTBre pacTBOPOB XJIOPHIAa HATPUSI M HUTpATa cepedpa.
19. IlonyyeHue HepacTBOPUMOTO THAPOKCHIA U B3aUMOJEHCTBHE ero ¢ kuciaoramu. 20.
BzaumopelicTBre KHCIOT ¢ ocHOBaHUAMU. 21. B3auMoaeicTBrue KHCIOT ¢ OKCUAAaMU METAIIJIOB.
22. BzamMopeicTBHEe KUCIOT ¢ MeTaniaMu. 23. B3auMoaelcTBHE KHCIOT € COlIMU. 24.
BzaumonelictBue mieodyed ¢ KuciaoTtaMd. 25. Bs3auMmopmeiicTBue IMIegouell ¢ OKCHOIAMU
HeMeTaJuioB. 26. BsaumopeiictBue menode ¢ comsmu. 27. IlosyueHue u cBoMcCTBa
HEPaCTBOPUMBIX OCHOBaHMU. 28. B3ammojeiicTBUE OCHOBHBIX OKCHIOB C KHCIOTaMH. 29.
B3aumMoeiicTBe OCHOBHBIX OKCHIOB ¢ Bojaoii. 30. B3ammomeicTBHe KHUCIOTHBIX OKCHIOB C

meaoyamu. 31. B3zanMoaelcTBHe KUCIOTHBIX OKCHUAOB ¢ BoAoH. 32. B3anMoaelcTBHE COER ¢
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kuciaoramu. 33. B3aumoneiictBue coseil ¢ menoyamu. 34. BzaumonelicTBue cojiell ¢ COJISIMHU.
35. B3aumopeiicTBre pacTBOPOB COJIEH

C METAJUIAMH.

Tema 7. IIpakTukym 2. CBoOlicTBa paCTBOPOB 3J1€KTPOJIUTOB

1. VoHuHple peakuuu. 2. YCIOBUS TEUEHUS XMMMUECKHUX PEAKIUM MEXIy pacTBOpaMH
ANEKTPOJIUTOB 0 KOoHIa. 3. CBOMCTBa KHCIIOT, OCHOBaHUM, OKCUIIOB M coJieil. 4. Perienue
AKCHEPUMEHTAIbHBIX 3a/1a4.

Pe3epBHOe BpeMsi—3— 4. ( BO3MOKHOE HCIIOJIB30BAHKE: TPOCKTHAS JCATCIIHHOCTD )

9 kJacc
BBenenue. O0masi XapakTepuCTHKA XUMUYECKHX 3JIEMEHTOB U XHMHUYECKHX peakuuid
Ilepuoauyecknit 3axkoH u Ilepuoamueckasi cucrema xumuuyeckux sjiaementos JI. HU.
MenpaeseeBa
XapakTepucTuKa >JeMeHTa Mo ero mnojoxeHuto B [lepronmyeckoil cucreMe XUMHYECKUX
anemeHnToB J[. MI. MenneneeBa. CBoiiCTBa OKCHJIOB, KHCJIOT, OCHOBAaHMH M COJIed B CBETE
TEOPHUH IEKTPOIUTHUECKOMN TUCCOUMALNN U OKUCIEHUSA-BOCCTAHOBIICHUSI.
[Tonatne o mepexomHbIX anmeMeHTaX. AmdoTepHOCTh. ['€HETHYECKUU psl TEepPEeXOqHOTO
JJIEMEHTA.
[lepuonnueckuii 3akoH u Ilepuogmyeckas cucrema xumudeckux osiaemeHTtoB J[. .
Meunneneesa.
XuUMHYEcKasi OpraHu3alys KUBOH U HEKUBOU NPUPOAbl. XUMUYECKUN COCTAB s/1pa, MAHTHH U
36MHOM KOpbl. XHUMHUYECKHME DJIEMEHThl B KJIETKaX JKUBBIX OpraHu3MoB. Makpo- u
MHUKPO3JIEMEHTHI.
O6001eHre cBeeHU 0 XUMHUYECKUX peakuusax. Kmaccudukanus XuMUYECKHX peakiuil 1o
pa3IUYHBIM TpPU3HAKAM: «YHUCJIO W COCTaB PEArHpyIOMIMX W O0Opa3yIOMIMXCS BELIECTBY,
«TeTIOBOM  3(PQEeKT», «HANpaBICHUE», «HU3MEHEHHE CTENEHEl OKUCICHHUS HJIEMEHTOB,
00pa3yoIluX pearupyroue BemecTBay, «haza», «iUCcnoip30BaHue karanuzaropay. [lonsrue o
CKOPOCTH XMMMYECKON peakuuu. PakTophl, BIMSIOUNIME HA CKOPOCTh XUMUYECKUX PEAKIUH.
Karanuzatops! u karanu3. MTHTruOUTOpHl. AHTHOKCHIAHTHI.
JlemoncTpanuu. Paznuunsie popmsl Tabnuis! [. .MenneneeBa. Mosienn aToMOB 3J1€MEHTOB
1—ro mepuomoB. Mojenb CTpOEHHUS 3€MHOTO Iapa (MOMepeyHbld paspes). 3aBUCHUMOCTh
CKOPOCTH XMMHUYECKON pEaKIMU OT MPUPOJIbl PEArNPYIOIINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM pPEAKIMU OT KOHLEHTpPALUU PEearupyrolux BEUIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON pEaKIHH OT IUIOIIATN CONMPHUKOCHOBEHHUS PEarupyrolnX BEUIECTB («KUTIAIIUI

cloit»). 3aBUCHUMOCTb CKOPOCTH XHUMHUYECKOW peakIMM OT TeMIepaTypbl pearupyromnmx
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BEIIECTB. ['OMOreHHBII W  TEeTEpOreHHbIM  KaTanu3bl. DEpMEHTATHBHBIA  KaTalIus.
WNurubuposanue.

JlabopaTopuble onbiThl 1. I[lonydyeHne rugpokcuia NUHKAa U MCCIEAOBAHUE €r0 CBOMCTB. 2.
MopenupoBanne noctpoeHus llepuonmyeckoyl cHCTEMBI XMMHMYECKUX JJIEMEHTOB /I
N.MenneneeBa. 3. 3amerneHue xeie3oM Meau B pactBope cyiabdara meau (I1). 4. 3aBucuMocTh
CKOPOCTH XHMHYECKOW peakUMu OT MPUPOJBl pPearupyrommx BELIECTB Ha IpUMEpe
B3aUMOJICHCTBUS KUCIOT C METaUIaMH. 5. 3aBUCUMOCTb CKOPOCTH XMMHYECKON peakluu OT
KOHLIEHTPALIMK pearupyrolux BeUIECTB Ha IpPUMEpPEe B3aUMOJEHUCTBUS ILIMHKA C COJISIHOM
KHUCJIOTOM pPa3MYHOW KOHLEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTHM XHMHYECKOM peakuuud OT
IJIOLIa/IM COMPUKOCHOBEHMSI pearnpyomnX BemecTB. 7. MoAeTMpoBaHue «KUIIAIIETO ClIos». 8.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peaklIMH OT TEeMIIepaTypbl pearvpyroollnx BELIECTB Ha
npuMmepe B3aumojieicTBuss okcuga meau (II) ¢ pactBopoM cepHOW KHCIOTHI pazIMUHOMN
Temmeparypel. 9. PasnmokeHue mepokcuaa BOIOpoJa ¢ momoibio okcuaa mapradma (IV) u
karana3pl. 10. OOHapykeHue Karana3bl B HEKOTOPBIX MHIIEBBIX Mpojaykrax. 11.
WNurunbupoBanuie B3auMOJEHCTBHUS KUCIOT C METAJIaMU YPOTPOIIMHOM.

Tema 1. MeTasibl

[Tonoxenue meramino B [lepuoandeckoit cucteme xuMmudeckux snemMentoB [. . Menzaeneena.
Mertannuueckas KpUCTaJUITMUECKas pelleTka W MeTalIMueckas XuMudeckas cBsizb. OOmiue
¢uszmveckue cBoiictBa MetauioB. CIIaBbl, UX CBOMCTBA M 3HAYCHHME. XMMHUUYECKHE CBOWMCTBA
METAJUIOB KaK BOCCTAHOBUTEJIEH, @ TAKXKE B CBETE UX IOJIOKEHHUS B AIEKTPOXUMUYECKOM PSITy
HaIpsHKEHU METaJUIOB.

Koppo3us MeramnoB u cnocoOsl 00pp0ObI ¢ Hell. Metamiel B npupoae. O0mue crnocoObl ux
MOJTy4YEHUSI.

O0masi xapakTepuCTHKA IIEJOYHBIX MeTaI0B. MeTauibl B ipupoje. O0mue crocoObl ux
nonydeHusi. Ctpoenue atoMoB. lllenouHbple MeTamibl — MpoOCThIE BellecTBa. BakHelmue
COEIMHEHUS IIETOYHBIX METaNIOB —OKCHUAbI, TUAPOKCUABI M COJNH (XJIOpHUAbI, KapOOHATHI,
cynbdaThl, HUTPAThl), X CBOWCTBAa M MPUMEHEHHE B HApOJHOM Xo3gicTBe. Kanwuiineie
yoopeHus.

OO0mas xapakTepucTHKA 3JeMeHTOB riaaBHoM mnoarpymnnsl II rpynnsi. CtpoeHne aToMoB.
[IlenoyHo3eMeNbHBIE  METAUIBI —  IMPOCTHIE  BellecTBa. BaXHeWIInMe  COeIUHEHUS
IIEJIOYHO3EMENIbHBIX METAJUIOB — OKCHJIbl, TMIPOKCUABI M COJNU (XJIOpHJbL, KapOOHATHI,
HUTPATHl, cyabdatsl, GpocdaTsl), UX CBOMCTBA U IPUMEHEHHUE B HAPOTHOM XO3SHCTBE.
Amomunmii. CTpoeHue aroma, (U3MYECKHE U XUMHUYECKHE CBOMCTBAa MPOCTOTO BELIECTBA.
CoenuHeHNs aTIOMHUHUS — OKCUJ M THAPOKCHI, UX aMPOTEpHbINA XapakTep. Baxueiimme conu

AJIFOMHHMUA. HpI/IMCHCHI/IC QJIFOMUHUS U €70 COSIUHEHMI.
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Kenezo. Crpoenme aroma, (PU3MYECKHE W XHMHUYECKHUE CBOMCTBA TMPOCTOTO BEIISCTBA.
I'enernueckue psanel Fe2+ u Fe3+. Baxkneilmme conu jxene3a. 3HAUeHHME Kelle3a U €ro
COEIMHEHUH JJIsI IPUPOJIBI U HAPOJIHOTO XO34MCTBA.

Jemoncrpanun. OOpa3ipl LIEIOYHBIX U IIEJIOYHO3EMENbHBIX MeTaylioB. OOpasibl CIUIaBOB.
B3anmopeiictBue HaTpus, JUTHS W KalblUa C BOJOW. B3amMojelcTBue HATpusi U MarHusi C
KUCIOpOoJIoM. B3anmonaeicTBre MeTamioB ¢ HeMeTaiaMu. llonydeHue ruipoKCHAOB Keje3a
(IT) m (1),

JlabopaTopHble onbIThl 12. B3anmoseiicTBre pacTBOpPOB KUCIOT U coJiel ¢ MeTayuiaMu. 13.
OznakomieHue ¢ pyaamu xene3a. 14. OkpammBaHue MIAMEHH COJISIMU HIEJIOYHBIX METaJUIOB.
15. B3aumopeiictBue kanbius ¢ Bogou. 16. [lomyuenne ruapokcuaa KaubIUsl U UCCIEI0BaHUE
ero csoiictB. 17. [lomyueHue rujpokcuja aalOMUHUS M HCCIEIOBaHUE €ro CBOMCTB. 18.
BsaumopneiictBue xene3a ¢ consiHo kucnotoi. 19. [lomyuenue runpoxcunon xeneza (1) u
(IIT) 1 n3yueHue ux CBOMCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTA/UIOB M UX COeTUHEHHH

1. OcymecTBieHue LEMOYKH XUMUYeCKuX TnpeBpamieHuil. 2. [lomyuenue wu cBoiicTBa
COeIMHEHUN MeTauioB. 3. PelleHne SKCIEpUMEHTANBHBIX 337a4 Ha paclo3HaBaHHE W
MOJIYy4eHUE COCIMHEHUM MeTaioB. IIpu IByX4acoBOM IUIAHMPOBAHMM MPOBOJUTCS TOJBKO
MpakTU4YecKas padota 3.

Tema 3. Hemerasibl

OO0mas xapakTepucTUKa HEMETaJUIOB: MoJiokeHue B Ilepuonmyeckoil cUCTeMe XMMHYECKUX
anemenToB J[. U.MeHnneneena,

OCOOCHHOCTH  CTPOEHHSA  aTOMOB,  3JeKTpooTpuuartenbHocTh  (D0)  kak  Mepa
«HeMeTaIMYHOCTHY, pal 0. Kpucrammueckoe cTpoeHne HEMETAIIIIOB — MPOCTHIX BELIECTB.
Annorponusi. PU3MYECKUE CBOWCTBA HEMETa/IOB. OTHOCUTENIBHOCTh MOHATUM «METALD» U
CHEMETAILII».

Bonopoa. Ilonoxenue Bomopoaa B llepuoandeckoid cucteMe xuMuueckux anemeHtos J[. U.
MenpaeneeBa. CTpoeHue atoMa U MoJIeKyiIbl. PU3NUECKUE U XMMHUUYECKHE CBOMCTBA BOJAOPOAA,
€ro MoJy4eHUe U IPUMEHEHHE.

Boaa. Crpoenue Monekynsl. Bomoponnas xumudeckas cBA3b. PU3MUECKUE CBOWCTBA BOBI.
AHoMmanuu cBoWcTB BoJbL. ['uapodunbHbie U THAPOo(oOHbIE BelecTBa. XUMHUYECKHE CBOMCTBA
BoJbl. KpyroBopoT Boabl B mpupojne. Bomoouncrtka. Aspanus BoAbl. BbITOBbIE (GUIBTPHL
MuHepanbHbie BOAbI. JJUCTUIIMPOBAaHHAS BOJIA, €€ MOJYyUYEHHUE U IPUMEHEHHUE.

O0mas xapakrepucTuka rajoreHoB. CtpoeHue atroMoB. [IpocTeie BemiecTBa U OCHOBHBIE
COEIMHEHUS TAJOTeHOB, UX CBOMCTBa. KpaTkue cBenmeHus o xmope, 6pome, dTope U HOIE.

HpI/IMCHCHI/IC raJIoT€HOB U MX COCIUHEHUI B HapoaAHOM XO3SICTBE.
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Cepa. Crpoenne aroma, aJlIOTPOIHS, CBOMCTBA U NMPUMEHEHUE poMOMYecKoil ceppl. OKCUIBI
cepol (IV) u (VI), ux nonyuenue, cBoiictBa U npumeHeHue. CepHasi KUCIOTa U €€ COJIM, UX
IIPUMEHEHHE B HAPOJAHOM X03dcTBE. [IpOM3BOACTBO CEPHOM KUCIIOTHI.

Azor. CTpoeHue aromMa M MOJIEKYJbl, CBOMCTBa NIPOCTOrO BellecTBA. AMMHUAK, CTPOEHHE,
CBOMCTBA, MoJiydeHHue U npumeHenue. Cosii aMMOHUS, UX CBOMCTBA M NpuMeHeHue. OKCUIbI
azota (II) u (IV). AsoTtHas xucnora, ee cBoilicTBa U NpuMeHeHHE. HurTpaTrbl U HUTPUTHI,
npobiemMa uxX CoIEpKaHMs B CEIIbCKOXO3SHCTBEHHOW POAYKIIMUA. A30THBIC yI0OpEHHUS.
®ochop. CrpoeHue aroma, amIoOTpoOnus, CBOMCTBAa Oegoro M KpacHoro ¢ocdopa, HX
npumenenne. OcHoBHBIE coeauHeHus: okcup ¢ochopa (V) u oprodochopHas KHUCIOTA,
docdarer. DochopHbie ynoOpeHUs.

Yraepoa. CrpoeHue aroma, aulOTpPOIHs, CBOWCTBAa Mojuduxanuii, npuMeHenune. OKCHIbI
yraepoaa (II) u (IV), ux cBoiictBa m mpuMmeHeHue. KapOoHAThI: KalbIUT, COJa, MOTAIl, UX
3HaYEHHUE B MPUPOJIE U KU3HU YETIOBEKA.

Kpemnuunii. Ctpoenue atoma, KpUCTALIMYECKANA KPEMHHUH, €ro CBOWCTBAa M ipuMeHeHue. OKCH
kpemuus (IV), ero npupoansie pasHOBUAHOCTH. CHUIMKATHI. 3HAYCHUE COSAMHEHUN KPEMHUS B
YKUBOU M HEXMBOU npupoje. [loHsaTHe 0 CUIIMKATHOW MPOMBIIIIEHHOCTH.

JdemoncTpanuu. OOpasnpl rajJoreHoB — MPOCTHIX BEMISCTB. B3anMozeicTBHE TaJOTeHOB C
HaTpUEM, C aIOMHHUEM. BpITecHeHue XJI0poM OpomMa WIM HMOJa M3 PacTBOPOB HX COJIEH.
B3aumopeiictBue cepel ¢ MeTalIlaMH, BOJOPOJAOM U KHCJIOpoAOM. BsamMmonelctBue
KOHLIEHTPUPOBAHHON a30THON KHUCIIOTHI ¢ MebI0. [lormomnienue yriem pacTBOPEHHBIX BEIIECTB
Wi razoB. BoccranoBnenue menu u3 ee okcuaa yriaem. OOpasipl NPUPOAHBIX COEAUHEHUMN
xJiopa, cepsl, ¢pocdopa, yriaeposaa, kpemuus. O0pa3ibl BaxKHEHIINX A7 HAPOJIHOTO XO3siiCTBa
cynab(daToB, HUTPATOB, KapOOHATOB, (hochaTroB. OOpa3Ikl CTEKIIA, KEPAMHUKH, IIEMEHTA.
Jladoparopuble onbIThbl. 20. Ilomydyenue m pacno3nHaBanue Bojoponaa. 21. MccnenoBanue
MMOBEPXHOCTHOTO HATsDKEHUs BoAbl. 22. PacTBopeHHe NepmaHraHata Kaius WM MEIHOTO
Kynopoca B Boje. 23. I'mmparauus o6e3BoxkenHoro cynbpara meau (II). 24. Msrotosnenue
TUIICOBOTO oTnedarka. 25. O3HakomlieHHE ¢ KOJUIeKUIued OBITOBBIX (HIBTPOB. 26.
O3HakOMJIEHHE C COCTaBOM MUHEpaIbHOW BOAbl. 27. KauecTBeHHas peakius Ha TallOTeHUI-
nonsl. 28. Ilomydenne u pacnosHaBaHue Kucioponaa. 29. I'opeHue cepsl Ha BO3QyXe M B
kucinopoze. 30. CpolicTBa paz0aBieHHON cepHOI KucioThl. 31. V3ydyeHue cBOICTB aMMuaka.
32. PacmnosnaBanue coseit ammoHusi. 33. CBoiicTBa pa30aBIEHHONM a30THOM KHUCIOTHI. 34.
B3aumMopelicTBie KOHIIGHTPUPOBAHHONW a30THOM KHUCIOTHI ¢ Meabto. 35. I'openue docdopa Ha
BO3Nlyxe U B kucnopone. 36. Pacno3naBanue docdatos. 37. ['openue yras B kuciopone. 38.

[TomydeHune yroapHOW KHUCIOTHI M H3ydyeHue ee cBOoMcTB. 39. Ilepexox kapOoHAToB B
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ruapokapOonarel. 40. Pasnmoxxkenue ruapokapOonara nHarpus. 41. IlomyueHme KpemHEBOU
KHCJIOTBI U U3yYEHUE €€ CBOMCTB.
Tema 4. IIpakTnkym 2. CBolicTBa cOeJUHEHUIT HEMETAJLI0B

1. Pemenue skcnepuMeHTalbHBIX 3anady no Tteme «lloarpymma ramoreHoB». 2. Pemienue
JKCHEpPUMEHTaJIbHBIX 3aay 1o Teme «lloarpynma  kucimopoma». 3.  Pemenue
SKCIEPUMEHTAIbHBIX 3a7au 1o teme «lloarpynma asoray». 4. PemieHue skcnepUMEHTaIbHBIX
3amau o teme «[loarpynma yriepona». 5. Ilomydenue, coOupanue W paclio3HaBaHHUE Ta30B.
[Ipu 1ByxyacoBOM ITAaHMPOBAHUH ITPOBOJSATCS TOJIBKO MpaKTU4YecKue padboTel 1, 2 u 5.

Tema 5. O0o0Omenue 3HAHMH MO XMMHH 32 Kypc OCHOBHOM mikoJibl. IloaroroBka k
rocyrapcrseHHoi uroropoi arrecrauuu (I'MA)

[lepmognueckuit  3akoH u  Ilepuonnmueckas cucremMa XMMHUYECKHMX — 2AJIeMEHTOB /.
N.MenneneeBa. @U3NUECKUl CMBICT NOPSAIKOBOIO HOMEpA JIEMEHTa, HOMEpPOB NEpHOJa U
rpynmnbl. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB 3JIEMEHTOB M MX COEJAMHEHUH B NEPUOAAX U
IpyIIax B CBETE MPEACTaBICHUI O CTPOEHHH aTOMOB 3JieMeHTOB. 3HaueHue [lepuoauueckoro
3aKOHa.

Bunael XMMHYECKHUX CBA3CH M THIIBI KPUCTAJUIMYECKUX PEIICTOK. B3amMOCBA3b CTpOCHHS U
CBOMCTB BEIIIECTB.
Knaccupukanuss XMMHYECKMX pEaKIMH IO pasIMYHbIM IpU3HAKaM (YUCIO M COCTaB
pearupyromux 1 o0pa3yronuxcs BEIeCTB; HATMYKUE TPaHUIIbI pasnena (a3; TemioBor 3P QexT;
U3MCHEHHE CTENEHEH OKHUCIICHUs AaTOMOB; HCIOJIb30BAHUE KaTalu3aTopa; HalpaBlICHUE
npotekanust). CKOpocTh XMMHUYECKUX peakuuil u (akTopsl, Biaustomue Ha Hee. OOpaTUMOCTh
XUMUYECKUX PEaKIMi U COCO0bl CMELICHUS XUMUYECKOTO PaBHOBECHS.
IIpocTeie M ciokHBIE BellecTBa. MeTaulbl M HEMETalIbl. |'@HEeTMYecKHe psibl MeTaa,
HeMeTajlla W IepexogHoro wmetamia. OKCuabl M TUAPOKCHIBl (OCHOBAHMS, KHCIOTHI,
am(oTepHble T'UAPOKCUIBI), cosiu. VX cocTaB, Knaccupukanus 1 ooume XuMHUYeCKUe CBOWCTBa
B CBETE TCOPUU JIEKTPOIUTHYECKON TUCCOLUALIUN.

Pe3epBHoe Bpemsi—6— 4. (BO3MOXKHOE HCIIOJIL30BAHUE: TPOCKTHAS IEATEILHOCTD — 34)

IIpakTuyeckue 3aHATHA 10 XUMUH
8 kiace

IIpakTuxym 1. [Tpocreiiime onepanuu ¢ BEmecTBOM 34
Ilpakmuueckasn paboma Nel llpaBuna TeXHUKH O€30MACHOCTH HpU paboTe B XUMHUECKOM

KaOMHETE. HpI/ICMBI 06paIJ_ICHI/ISI C Ha60paTOpHBIM O60py,Z[OBaHI/IeM U HarpeBaTCJIbHbIMU

npubopamu.
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Ipakmuyeckasn paboma Ne2 Tlpu3HaKM XUMHUYECKHX PEaKIHH.

Ipaxmuuecxas paboma Ne3 TIpuroToBlieHHE PacTBOpPA caxapa U pacueT ero MacCOBOH JOJH B
pacTBope.

Homawnuii sxcnepumenm: 1.HaOmroneHuss 3a M3MEHEHUSMH, MPOUCXOJALIUMMHU C TOpsIIel

CBEYOM, U UX OMMMCAHUE. 2.AHanu3 1o4YBEI U BOJEI.

IIpakTukym 2.CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB 14

Ilpakmuueckas paboma Ne4 Peiienue sKCiepUMEHTAIbHBIX 3a/1a4.

9 kaacce

IMpakTukym 1. CBoiicTBa METAJIOB U UX COCAMHEHUN 24

Ilpakmuueckas paboma Nel PemieHue >KCHEpPUMEHTANTBHBIX 3a7a4 Ha pPaclo3HaBaHHE H

MOJTyYeHUE COCTUHEHUN MeTaIOB(249).

IIpakTukym 2. CBOMCTBA COEAMHEHUI HEMETAIJIOB 34

Ilpakmuuecxas paboma Ne2 Pemenue skcnepuMeHTanbHbIX 3a1ad no teme «lloarpynma
raJIOr€HOBY.

Ilpakmuuecxas paboma Ne3 Pemenue skcnepuMeHTanbHbIX 3a1ad no teme «lloarpynmna
KHCTIOPOIa».

Ilpakmuuecxas paboma Ne4 Tlonmydenue, coOnpaHue ¥ paclio3HaBaHUE Ta30B.

Y4eOHo-MeToaMYECKOe o0ecneueHue y4eOHOoro npouecca
1.Y4yeOHO-TeopeTHYECKHE MAaTEePHAJIbI:
1.IlpumepHas nporpaMma 1o y4eOHBIM IpeameraM. XuMmus. 8-9 Kiacchl: NPOEKT.- 2-€ u3.,
nopab. M.: Ilpocsemenue, 2011. (CrangapThl BTOPOTO MOKOJICHHUS).
2.ABTOpCKas nporpamma  O.C.I'abpuensiHa,  cooTBercTBytomas  dexeparbHOMY
I'ocynapcTBeHHOMY 00Opa30BaTEIbHOMY CTaHAAPTY OCHOBHOrO  oOmiero o0Opa3oBaHUS U
nomyiieHHas MuHucTtepcTBoM oOpa3zoBanust M Hayku Poccuiickoit @enepaunn (ITporpamma
Kypca xumun Juid 8-9 kiaccoB oOmeoOpa3oBarenbHbIX yupexaenuit / O.C.I'abpuensn. — M.:
Hpoda, 2012r.).
3. Xumusa. 8 kmacc: yueb. ns oGmeoOpaszoBar.yupexaenuii / O.C.I'abpuensn. -13-e uzg.,

crepeotut.- M.: Ipoda,
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4. Xumums. 9 kmacc: yue6. st obmeo6pazosar.yupexnaennit / O.C.I'abpuensn. -13-e usn.,

crepeoturL.- M.: [Ipoda,

2.MeToanyecKue U AUIAKTHYECKHE MATePHAJIbI:

1. T'abpuensn O. C., Bocko6oitnukoBa H.II., fAmykoBa A.B.. HacTonbHas kHHMra y4uTels.
Xumus. 8 k.. Meroauueckoe mocodue. — M.: Ilpoda, 2010.

2.I'abpuenssu O. C., OctpoymoB W. I'. HacronpHas kHura yuwurens. Xumus. 9 KL
Meroaundeckoe nocooue. — M.: JIpoda, 2010.

3. Xumusa. 8 ki.: KonTposnbHble M mpoBepouHble paboTel Kk yueOHuKYy O. C. T'abpuensna
«Xumus. 8 / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009 .

4 Xumusa. 9 win.: KoHtponpHbie W mpoBepouHblie paboThl Kk yueOnwky O. C. T'aGpuensHa
«Xumust. 9 / O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u ap. — M.: JIpoda, 2009 .

5. KontponpHbie M caMOCTOSTENbHbIE paboThl o xumMuu K yueOHuky O. C. I'abpuensna
Xumus. 9 / Ilasnosa H.C. — M.: «3Ok3amen», 2012,

6. CoopHUK 3a1a4 U ynpaxkHeHHd 1o xumuu K y4eOHuky O. C. 'aOpuensna Xwumus. 9 /
Ceepmioa H.JI. — M.: «Dk3amen», 2012.

7.T'abpuensu O. C., OctpoymoB U. I'. M3yuaem xumuto B 9 ki1.: JlumakTudeckue MaTepHabl.
— M.: bk mroc, 2009 .

8.I'abpuensn O. C., Bocko6orinukopa H. I1. Xumus B Tectax, 3amauyax, yNpaKHEHHsSIX. 88—

9 k1. — M.: [Ipoda, 2009 .

3.I1oco0ust 1151 yHammxcs:
1.7'abpuenan O. C., fwykosa A. B. Pabouas tetpans. 8 k 1. K yue6nuky O. C. ['abpuensina
«Xumus.8». — M.: [lpoda, 2012r.
2.Iabpuenan O. C., Hwykoea A. B. Pabouas tetpanp. 9 k 1. K yuebnuky O. C. I'abpuensina
«Xumus. 9. — M.: [Ipoda, 2012r.
3. Terpanp st 1aGOPaTOPHBIX OMBITOB U MpakTUUecKux padoT k yuebnuky O.C.I'abpuensna
«Xumus .8 xknace» [Mabpuensu O.C., Kynosa A.B.-M.: [Ipoda, 2012.-
4. Terpanp ans nabOpaTOPHBIX OMBITOB W MpakTUdeckux padot k ydeOHuky O.C.I'abpuensaa
«Xumus .9 knace» 'abpuensn O.C., Kynnosa A.B.-M.: Jlpocda, 2012.-

4.2JIeKTPOHHBIE TOCO0HS 10 NpeAMeTy:
Xumus (8-11knacc) BupryansHas nabopatopus (271€KTPOHHOE yueOHOE U3/IaHuE)
Xumus. MynasTuMeauiinoe yuebHoe nocobue HoBoro obpasua. 8 kiacc. uck 1, 2, 3.
Xumust st Beex —XXI. Pemrenue 3agau. Camoyuurtenb

OTkpbITas XUMUS (TIOJIHBIA MHTEPAKTUBHBIN KypC XUMUH)
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HNuTepHeT pecypcebl:

http://www.mon.gov.ru MuanucTepcTBO 00pa30BaHus U HAYKH

http://www.fipi.ru [Topran ®UIN — deaepanbHblii KHCTUTYT MEAarOrMYSCKUX U3MEPCHUN

http://www.ege.edu.ru TTopran EI'D (uadopmarmonnoit moaaepxku EI'D)

http://www.probaege.edu.ru IMopran Enuneiii sx3amMeH

http://edu.ru/index.php ®enepansubiit mopran «Poccuiickoe 00pa3oBaHUe»

http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepasnbHblii ICHTP TECTHPOBAHMUSL.

http://www.pedsovet.org Beepoccuiickuii Marepuet-Ileacoser.

http://ru.wikipedia.org/ - cBo6oAHAs SHIMKIIOIIE NS,

http://him.1september.ru/ snexTpoHHas Bepcus ra3eThl « XUMHUSI»;

nopran (Meroauueckue pa3pabOTKH AJIsl YPOKOB XMMUH, IPE3EHTAIUN);

http://www.uroki.net — pa3paboTku ypOKOB, ClIeHApHH, KOHCIIEKTHI, IOYPOYHOE IJIAHUPOBAHHUE;

http://WWw.it-n.ru — ceTh TBOPYECKHUX YUUTEIICH;

http://festival.1september.ru/ - ypoku u npe3eHTanum;

http://infourok.org/ — pa3paboTKu ypoKoB, Ipe3eHTAIIHH.

http://kontren.narod.ru - wuHGOPMAIIMOHHO-00PAa30BaTCIBHBIA CAaUT UIS TEX, KTO H3y4aeT
XUMHIO, KTO €€ MPETIOIAeT, ISk BCEX KTO HHTEPECYETCST XUMHUCH.

http://www.alhimik.ru/ - ATXuMHK OJUH M3 JYYIIUX CAWTOB PYCCKOS3BIYHOIO XUMHUUECKOTO

I/IHTCpHeTa OpI/ICHTI/IpOBaHHHﬁ Ha YYUTECIIA U YUYCHHUKA, IIPEIIOJaBaTCIIsA U CTyJCHTA.

MarepuaJIbHO - TEXHHYECKOe U MH(POPMAIMOHHO - TEXHHYECKOe o0eclieyeHne nmpeamMera.
Ilepeuenv nadopamopnozo 060pyoosanus, npu 6vbINOJHEHUU NPAKMUYECKUX padom no
XUMUU 3a KYPC OCHOBHOIL 00u4ell uiKobl.
1.ITpubopsl 1 060pynOBaHKE ISl MPAKTUYECKOU PabOTHI.

Ob6opynoBaHue:

MuxkponabopaTopusi XuMU4ecKas;

MPOOUPKU CTEKIISTHHBIE;

KOJIObI KOHHYECKHUE;

CTaKaHbl CTEKIIIHHbIE Ha 50 MI;

MaJOYKH CTEKJISTHHBIE;

TpYOKU COEIMHUTENbHBIE: CTEKIISTHHBIEC, PE3UHOBBIE;
MPOOKU PE3UHOBBIE;

CIIUPTOBKU;

JeP>KAJIKU JIIsl IPOOHPOK;
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IITaTUB JIAOOPATOPHBIN;
IITaTUB JUIsl TPOOHPOK;
BOPOHKA CTEKJISTHHAS;
bmbTp;
CIIUYKH;
acOecTOBas CETKA,
JTYYUHKH.
2.PeakTuBHI:
KHCJIOTBI: COJISTHASI, CepHasi, a30THAS;
EJIOYH: THAPOKCHUT HATPHUS, THIAPOKCH]T KaTbITHS;
ocHoBanwust: ruapokeua meau (1) , ruapoxen xenesa (111);
coJii: KapOOHAT KalbIus, Xjaopua HaTpus, xinopua meau (1), aurpat cepedpa, xmopun Oapusi,
KapOOHAT HATPHS, XJIOPHJI ATFOMHUHUS, IEPMAHTaHAT KaIHsl, HUTPAT KaJlus, MEIHBIA KyIopoc,
cynear xenesa (lll), cynmedar munka, cymepdocdar, ammuaynas cenuTpa, MOUYEBHHA
(kapOamu), XJIOpUI Kanusi, Cyib(paT HaTpHsl, CUIIMKAT HATpus, Cylb(ar aJtOMUHUS;
MIPOCTHIE BELIECTBA: YrOJib, [IMHK, KEJIe30, ATIOMUHUNA, MarHUl, Me/lb, CBUHEII;
CIIOXHBIE BEIIECTBAa: MpaMop, caxap;
WHIMKATOPHI;
okcusl: Meau (11), okcun mapranma (1V);
3.Opranuyeckue BeleCTBa:
COJIU: alleTaT HaTpus, (PEHOJIAT HATPUS;
KHUCJIOTBI: YKCYCHAsl KUCJIOTa, MypaBbHHAs KHCIIOTA, OJICHHOBAS;
CHUPTHI: 3TAHOJI, H30TIEHTUJIOBBIH, TIHIIEPUH, TPOIAHOJT;
0eH30:1, PeHoI;
yIIEBOJBI: KpaxMaJl, TIIF0K03a, caxapo3a.
4.TCO:
Kommnsrorep Lenovo
npoektop ACER
DnexTpoHHbIe Tocobus, CD-nucku mo temMam:
-HEeOpraHu4yecKasi XuMus;
-OpraHUYecKasi XUMUS;
-001Ias XUMus,
- BUpTyalbHas J1abopaTopusl.

HNurtepHer
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IlmannpyeMsblie npeaAMeTHbIE Pe3yJIbTAaThl 0OCBOCHHUSA
o0pa3oBaTeIbHON MPOrpaMMbl M0 XMMHH

OcHOBHbIE OHSITHS XUMHH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX MPeICTABJICHUI)

BeinyckHHMK HayduTes:

* OTMCBHIBATH CBOWMCTBA TBEPJBIX, KHUJIKHAX, Tra3000pa3HbIX BEIIECTB, BBIACIISI HX
CYIIECTBEHHbBIC TIPU3HAKH;

* XapaKTepU30BaTh BEIECTBA IO COCTaBY, CTPOCHUIO W CBOWCTBAM, YyCTaHABJIMBATH
IPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXK/Ty JaHHBIMH XapaKTEPHUCTUKAMHU BEIIIECTBA,;

* PacCKpbBIBaTh  CMBICA OCHOBHBIX XHMHYECKHX TOHATHH  «aToOM», «MOJIEKYIIa»,
«XMUMHYCCKHI DIIEMEHT», «IPOCTOEC BEIIECTBO», «CIIOKHOE BEIIECTBO», «BAJICHTHOCTHY,
UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XMMHUU;

* U300pakaTh COCTaB MPOCTCHIINX BEHIECTB C IOMOIIBI0 XHMHUYECKUX (GOPMYIT |
CYIIHOCTh XMMHUYECKHX PEAKIHI ¢ TOMOIIBI0 XUMUYECKUX YPaBHCHHIA,

* BBIYHCIIATh OTHOCHTEIBHYIO MOJIEKYISIPHYIO W MOJIAPHYIO MacChl BEIIECTB, a TaKKe
MacCOBYIO JIOJI0 XHMHUYECKOTO JJIEMEHTA B COCAHMHEHUAX I OIEHKH HX MPAKTHYECKON
3HaYMMOCTH,

* CPaBHHBATH 110 COCTABY OKCH/IbI, OCHOBAHUS, KHCIOTHI, COJIHU;

* KJTaccu(UIMPOBATH OKCUIBI K OCHOBAHHUS IO CBOMCTBAM, KHCIIOTBI U COJIU TIO COCTABY;

* OTIMCHIBATh COCTaB, CBOWCTBA W 3HAYCHHUE (B MPHUPOJIE U MPAKTUYCCKOW ACATEIHHOCTH
YeJI0BeKa) MPOCTHIX BEIIECTB — KHCIOPOa U BOJIOPO/Ia;

* 1aBaTh CPaBHUTEIILHYIO XapaKTCPUCTUKY XUMHUYECKUX ODIEMEHTOB M BaKHEHIIHX
COCJIMHEHUH €CTECTBEHHBIX CEMEHCTB MIEIOYHBIX METAJUIOB M FAJIOTCHOB;

* [10JIb30BATHCS JTA00OPATOPHBIM 00OPYIOBAHUEM H XUMUYECKOH MOCY/I0H;

* IPOBOJIUTh HECJIO)KHBIC XUMHUYECKUE OMBITHI U HAOIIOACHUS 32 W3MCHEHHSIMH CBOWCTB
BEIIECTB B MPOIECCE WX IMPEBPAIICHUH; COONIIOAATh IMpaBHJA TEXHUKH OC30MACHOCTH IPH
MPOBEICHUY HAOJIIOJICHUI U OTIBITOB;

* pa3uyaTh OKCICPUMEHTAJIBHO KHUCIOTHI M MIENOYH, TMOJIb3YSICh HHIUKATOPAMU;
0CO3HABaTh HEOOXOJUMOCTh COOJIIOJICHUSI Mep 0€30IaCHOCTH NPU OOpAIICHUU C KUCIOTaMU U
IEJIOYAMH.

Buinycknux nonyuum 603mModicHOCMb HAYHUMbCAL:

* 2PAMOMHO 0OPAUAMBCS C BEUWECBAMU 8 NOBCEOHEBHOU JHCUZHU,

* 0CO3HABaAMb HEOOXOOUMOCMb COONIOOEHUS NPABUIL IKON02UYECKU 6e30NACH020 N08eOeHUs
8 OKpyJicarowell npupooHol cpede;

* NOHUMAMb CMBICT U He0OX00UMOCMb COON00eHUs. NPeOnUCaHull, Npeolazaemvlx 8

UHCMPYKYUAX NO UCNOTIb306AHUIO JIeKapCcme, cpedcme OLIMOBOU XUMUU U ()p y
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* UCNONIL308AMb  NPUOOPEMEHHbIe  KTI0Yesble KOMNEeMEeHMHOCMU NPpU  8bINOJHEHUU
UCCe008ameNbCKUX NPOEeKmo8 No U3YYeHUI0 CB0UCMS, CnOC0O08 NOYUeHUs U pACNO3HABAHUS
geujecms;

* pazeusams KOMMYHUKAMUBHYIO KOMHEMEeHMHOCMb, UCNOAb3Y CPeoCcmea YCMHOU U
NUCLMEHHOU KOMMYHUKAyuu npu pabome ¢ MeKCmamu Y4eOHuxa u OONOJIHUMENbHOU
JUmMepamypotl, CnpasoyHbIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCIb K YEANCEHUIO UHOU MOYKU
3peHusi npu 00CYHCOeHUU Pe3YTbIMAmOo8 8bINOIHEHHOU pabomuyl,

* 00bEKMUBHO OYeHU8amb UHGOPMAYUIO O Beujecmeax U XUMUYECKUX Npoyeccax,
KPUMUYeCKy OMHOCUMbCSA K NCeB0OHAYYHOU UHpopmayuu, HeooOpocosecmHol pekiame,
Kacaroweucs UCNoIb308AHUS PA3TUYHBIX 8EUeCmaE.

Ilepuonnyecknii 3aKOH M TEPHOAUYECKAs] CHCTEMAa XHMHUYECKHUX 3JI€MEHTOB
. . MenneneeBa. CTpoeHue BeliecTBa

BBITTyCKHHUK HAyIUTCS:

* KJIACCU(UITUPOBATh XUMHYECKHE DJJIEMEHTHI Ha METaJUIbl, HEMETAJUIbI, JJIEMEHTHI,
OKCHUJIBI M THIPOKCHUIBI KOTOPBIX aM(OTEPHBI, © MHEPTHBIC AJIEMEHTHI (Ta3bl) JII OCO3HAHUS
BaXHOCTH YIOPSOYCHHOCTH HAYYHBIX 3HAHUI;

* pacKphIBaTh CMBICHI neproandeckoro 3akona Jl. 1. Menneneena;

* ONIMCHIBATh W XapaKTepU30BaTh TaOMUYHYIO (OpMy TEpUOANYECKOH CHCTEMBI
XUMUYECKUX JIEMEHTOB;

* XapaKTepU30BaTh COCTAaB AaTOMHBIX SIIEp W paclpelelieHue 4YHcia SJICKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM AaTOMOB XHMHUYECKUX 3JIEMEHTOB MaJbIX IIEPHOJOB IEPHOINYECKOM
CHCTEMBI, a TAKXKE KAJIUS U KaJIbIIUS;

* pa3nu4aTh BBl XUMHUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJCHTHYIO
HETIOJISIPHYIO U METaJNTUYECKYIO;

* U300pakaTh AIIEKTPOHHO-HOHHBIE (OPMYJIBI BEIIECTB, OOpPA30BAHHBIX XUMHUYECKUMHU
CBSI3SIMU Pa3HOTO BH/I,;

* BBISIBJISITH 3aBHCHMOCTH CBOWCTB BEIIECTB OT CTPOCHUS MX KPHUCTALUTMYECKUX PEIIETOK:
MOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX, METATTHYECKHUX;

* XapaKTepU30BaTh XUMHUYECKUE DJIEMEHTHl M HX COCIWHEHUS Ha OCHOBE IMOJIOKEHHUS
AIIEMEHTOB B TIEPUOAUYECKOM crCcTeMe H 0COOEHHOCTEN CTPOSHHSI UX aTOMOB;

* OIMMCBIBATh OCHOBHBIE dTamnbl OTKpbITHS []. 1. MeHaeneeBbIM MEepHOINYECKOTO 3aKOHA U
MEePUOTUIECKON CHUCTEMBl XHMHUYECKUX DIIEMEHTOB, JKM3Hb M MHOTOOOPa3HYI0 HAYYHYIO
NeSITeNEHOCTh YUEHOTO;

* XapaKTepU30BaTh HAYYHOE U MHPOBO33PEHUECKOE 3HAUCHHE MEPUOJUYECKOrO 3aKOHA U

MIEPUOIMYECKON CUCTEMBI XUMUYECKUX AieMeHTOB /JI. Y. MeHeneesa;
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* OCO3HABaTh HAy4YHbIE OTKPHITHA KaK pPe3yJbTaT JUIMTENIbHBIX HAOIIOACHUH, OTBITOB,
Hay4HOU ITOJIEMHUKH, IIPEOIOJICHHS] TPYAHOCTENH U COMHEHUM.

Buinycknux nonyuum 803mMoicHOCMb HAYYUMBCAL:

* 0CO3HABAMb 3HAYEHUE MeopPemuUYecKux 3HaHull Oisl NPAKMU4eckKou OesimenbHOCmu
yenosexa,

* OnuUCHIBAMb U3YYEHHbIe 00BEKMbl KAK CUCTNEMbL, NPUMEHSSA I02UKY CUCTNEMHO20 aHANU3A;

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NePUOOUYeCcKOU CUCmeMbl XUMUYECKUX
91eMEHMO8 01 00BACHEHUs U NPEeOBUOCHUSL C8OUCME KOHKPEMHbIX 6eUlecme;

* pazeueamsv UHQOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEeOCMEOM YelyOeHus 3HaAHUll 00
UCmopuu CMmaHoBNeHUsl XUMUYECKOU HAYKU, €€ OCHOGHbIX NOHAMUU, NEPUOOUECKO20 3AKOHA
KaK 00HO20 U3 8ANCHEUWUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU
U MexXHUKU.

MHoroo0pa3ue XuMHYECKHX peakuui

BEITyCKHUK Hay9UTCS:

* OOBSCHATh CYTh XHMHYECKHX TIPOIIECCOB M WX MNPUHIUIMHAIGHOE OTIHYHE OT
(hU3UYECKUX;

* Ha3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIUIL;

* YCTaHaBIMBATh MPHUHAJICKHOCTh XUMHYECKON peakiuuu K ONpeAeaEHHOMY THUIY IO
OJIHOMY M3 KJIACCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YHMCIy U COCTaBY MCXOJHBIX BELIECTB U
MPOJIYKTOB pEaKIUH (peakluu COCTUHEHMs, DPa3JIOKEHHUs, 3aMelleHus U oOMeHa); 2) mo
BBIZICTICHUIO WM TOIJIOIICHUIO TEIUIOTHI (Peakluu 3K30TEePMUYECKHUE U HHAOTEPMUYECKUE);
3) M0 HM3MEHCHHUIO CTEICHEH OKHUCICHUS XHMHUYECKHX JJIEMEHTOB (PEaKIMU OKHUCIUTEIbHO-
BOCCTAHOBHTEJIbHBIE); 4) TI0O 0OPaTUMOCTH Iporiecca (peakiuy 0OpaTUMbIe U HEOOpaTUMBIC);

* Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CKOPOCTh XMMHUECKUX PEaKIUil;

* Ha3bIBaTh (DAKTOPBI, BIUSIONINE HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHS;

* COCTaBJISITh YPaBHEHHS AJIEKTPOJIUTUYECKON AUCCOIUAIMM KUCJOT, IIENOYel, COJIeH;
MOJIHBIE U COKpAlll€HHbIE MOHHBIC YpaBHEHUS peakiuil oOMeHa; ypaBHEHUS OKHCIUTEIHHO-
BOCCTaHOBUTEJIHHBIX PEAKIUN;

* IPOrHO3UPOBATh MPOIYKTHl XUMHUECKUX peakiuil no (GopMynam/Ha3BaHUAM HCXOAHBIX
BEIIIECTB; ONPEeJIeNIATh NCXOIHbIE BEleCTBa M0 (hopMyaM/Ha3BaHUSAM IPOYKTOB PEAKLIUY;

* COCTaBJISITh YPAaBHEHHs PEaKiUil, COOTBETCTBYIOIIUX MOCIEJOBATEILHOCTH («IIETIOUKE)
IIpeBpallleHUIl HEOPraHNYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;

* BEIIBJIAITH B TIPOIIECCE SKCIEPUMEHTA MPU3HAKU, CBUICTEIbCTBYIOIIUE O MPOTEKaHUHU
XUMUYECKOH peakini;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU JI0JIEH paCTBOPEHHOIO BEILECTBA,
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* ONPEICNATh XapakTep CpeAbl BOJHBIX PACTBOPOB KUCIOT W MIEJIOYEH MO H3MEHEHUIO
OKpacKU UHJIUKATOPOB;

* IPOBOJUTh KAYECTBEHHbIC PEAKLMUH, MOIATBEPXKIAIONIME HAJUYHE B BOJHBIX PACTBOPAX
BEIIIECTB OTJCIbHBIX KATHOHOB M aHWOHOB.

Buinycknux nonyuum 603M0oHCHOCHb HAYUUMBCA.

* cocmasnams MOJEKYIAPHble U NOJIHbIe UOHHblE YPABHEHUS N0 COKPAUWEHHLIM UOHHLIM
VPABHEHUSM,

* NPUBOOUMb NpUMEPLL  peaKyull, HOOMBEPHCOAOWUX CYWECMBOBAHUE B3AUMOCEA3U
MeHCOY OCHOBHBIMU KNACCAMU HEOPSAHUYECKUX BeUieCnE,

* NPOCHO3UPOBAMb  pe3YIbMmambl 8030€UCMEUs PA3IUUHBIX (DAKMOPO8 HA USMEHeHUe
CKOPOCMU XUMUYECKOU Peakyuu,

* NPOCHO3UPOBAMb  PE3VIbMAMbl  B030€UCMBUSL  PA3IUYHBIX QAKMOpPo8 HaA cMeujeHue
XUMUYECKO20 PABHOBECUS.

MHoroo0pa3ue BemecTs

BrimyckHuK HAayduTCs:

* OTIPENCNIATh TMPUHAJICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY M3 HW3YYCHHBIX
KJIACCOB/TPYIIIT: METAJUTBI I HEMETAJIIIbI, OKCUJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH,

* COCTaBJIATH (JOPMYJIBI BEIIECTB 110 UX Ha3BAHUSM,

* ONPEEISTh BAJICHTHOCTD U CTETIEHb OKHCIICHUS YJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATh (POPMYJIbI HEOPTraHWYECKHX COCAMHEHUN IO BAJICHTHOCTSIM M CTEICHSIM
OKHCJICHUsS JJIEMEHTOB, a TaKXKe 3apsjaM HOHOB, YKa3aHHBIM B TaOJIMIIE PAaCTBOPHUMOCTH
KHCJIOT, OCHOBAaHHH M COJICH;

* OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUS (U3MYECKHX M XUMHUYECKHUX CBOMCTB MPOCTHIX
BeIIeCTB (METAUIOB MU HEMETA/UIOB) M HMX BBICIIMX OKCHIOB, OOpa30BaHHBIX JJIEMEHTAMH
BTOPOTO M TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOICTBA, XapaKTEPHbIE JJIsl TPYIIN OKCHAOB: KUCIOTHBIX,
OCHOBHBIX, aM(DOTEPHBIX;

* Ha3bIBaTh OOINME XWMHYECKHE CBOWCTBA, XapaKTEPHbIC JUIsI KaXJIOTO H3 KJIACCOB
HEOPraHMYECKHUX BEIECTB: KUCIOT, OCHOBaHUH, COJEH;

* IPUBOJIUTh  MPUMEpPHl  PEaKUuid, MOATBEPKIAIOIIUX  XUMUYECKHE  CBOICTBa
HEOPraHUYECKHUX BEIECTB: OKCUIOB, KUCJIOT, OCHOBAHUI U COJIEH;

* ONPEJENATh BEUIECTBO-OKUCINUTENIb W BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTENBHO-
BOCCTAHOBUTEIbHBIX PEAKLUX;

* COCTaBJISITh OKUCITUTEILHO-BOCCTAHOBUTENBHBIN OaaHc (A1 M3YYEHHBIX pEeakiuii) 1o

NMPpEAJIOKCHHBIM CXEMaM peaKuHﬁ;
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* IPOBOJIUTH JIAOOPATOPHBIC OMBITHI, MTOATBEPKAAOIINE XUMUUECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX BEILECTB;

* IPOBOJIUTH JIAOOPATOPHBIC OTIBITHI IO TIOTYICHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KACIOPO/Ia, YTIICKUCIIOTO Ta3a, aMMHaKa; COCTABJISITh YPAaBHEHHS COOTBETCTBYIOIIUX
peaKuum.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

* NPOCHO3UPOBAMb XUMUYECKUe CEOUICMBA 8eUeC8 Ha OCHOBe UX COCMABA U CIMPOEHUS],

* IPOCHO3UPOBAMb ~ CNOCOOHOCMb  BeWecmed  NPOAGIAMb  OKUCIUMENbHble — ULU
80CCMAHOBUMENbHBIE CEOUCMEA C YUEMOM CHeneHel OKUCIEeHUS JIeMEeHMO8, 8X00AUUX 8 €20
cocmaes;

* BbIAGIAMb CYUECMBOBAHUE 2EHEMUYECKOU 83AUMOCEA3U MeHCdy Beecmeamu 6 psaoy:
npocmoe 8euiecmeo — OKCUO — 2UOPOKCUO — COTlb,;

* Xapaxkmepuzo8ams 0cobwvie C8OUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,

* IPUBOOUMb NPUMEPDL YPABHEHULL PeaKyull, 1eHCauux 8 0CHO8e NPOMbBIUULEHHBIX CHOCOD08
NOTYYEHUsL AMMUAKA, CEPHOU KUCTOMbL, YYeYHA U CIATU;

* onucvl8ame QusuecKue U XUMU4ecKue npoyeccyl, SAGIAIUUEC YACTbIO KPY208OpOma
gewecms 8 npupooe;

* OP2aHU308b18aMb, NPOBOOUMDb VUEHUYeCKUe NPOeKmbl NO UCCIe008AHUI) CBOUCHE

eeuiecmes, UMerouux 6AasCHoe npakmuiyecKkoe 3nadernue.

KPUTEPUU OUEHKU IMPEJMETHbBIX, METAITPEJIMETHBIX 1 TUYHOCTHbIX
PE3YJIbTATOB

JlocTrkeHre TNYHOCTHBIX PE3YIbTAaTOB OLIEHUBAETCS HA KAUeCTBEHHOM YpOBHE (0€3 OTMETKH).

ChopmupoBaHHOCTh METAINPEIMETHBIX U TNPEAMETHBIX YMEHHI OIlleHMBaeTcs B Oaiuiax o

pe3ynpTaTaM TeKYIIEro, TeMaTUYeCKOTO M HMTOTOBOTO KOHTPOJISA, a TaKKe IO pe3ylbTaTaM

BBIIIOJIHCHUS KOHTPOJIbHBIX, HIPAKTUYICCKUX U J'Ia60paTOpHI>IX pa60T.
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