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PABOYASA ITPOTPAMMA 11O XUMHUU 9 KL 11O PI'OC ( k yueonuky O.C.
I'aOpuensina)

IlosicHUTEILHAA 3aNMMUCKA

Pabouas mporpamma aiis 9 kitacca o011e00pa3oBaTEIbHBIX YUPEKICHUN
(0a30BbIN YpPOBEHB).

PabGodass mporpamma cocTaBieHa B COOTBETCTBUU C TpeOoBaHMsIMH DenepalbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHJapTa OCHOBHOTO 0O0IIero oOpa3oBaHUs
BTOPOTO  TMOKOJICHHS, IIpuMepHOl mporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHHS TIO
XHMHH U aBTOpckoi [IporpaMmbl kypca XuMuu i 8-9 kiaaccoB o0Ieo0pa3oBaTeIbHbIX
yupexnaenuii(6azoBeiii ypoBenb) O.C. I'abpuensna (2012roga). Hactosimass mporpamma
YUUTHIBAET peKOMeH K [[puMepHOi mporpaMMbl 110 XUMUU JIJISI OCHOBHOM IITKOJTBI.

Pabodass mporpaMma 1Mo XUMHUHU: KOHKPETH3UPYET IMOJIOKEHUSA. DyHITaMEHTAIBHOTO
collepKaHHs sjipa OOydYeHUsS XHMHH C YYETOM MEXKIPEAMETHBIX CBSI3eH YydeOHBIX
NPEIMETOB €CTECTBCHHO-HAYYHOI'O IIMKJIA; OMPECISCT IOCIICI0BATCIBHOCTD HM3YUYCHUS
EAMHUI] COepXKaHUsI O0ydeHus: XUMUU U (HopMUpOBaHUs (pa3BUTHUS) OOIIMX YYEOHBIX U
cnenupUYECKUX MPEeIMETHBIX YMEHHUH, TaeT OPUEHTUPOBOYHOE paclpe/ieieHre yaeOHOTO
BpEMEHU IO pa3feliaM M TemMaM Kypca B MOJAIbHOCTH «He MeHee» CopepikaHue
pOorpaMMbl HaIpaBiIe€HO HAa OCBOEHWE 3HAHWM M Ha OBJIAJIEHWE YMEHHUSIMHU Ha 0a30BOM
ypoBHE, uTO cooTBeTcTBYeT OOpa3zoBareiabHON mporpamme MIKosibl. OHA BKIIOYAET BCE
TEMbI,  TPEAYCMOTPEHHbIE  (enepadbHbIM  TOCYAAPCTBEHHBIM  00pa30oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO OO0IIero oOpa3oBaHMs TO XWMHUHM M aBTOPCKOW MPOTpaMMOUN
y4eOHOro Kypca.
[Iporpamma kypca «XHMHH» TIOCTPOEHA Ha OCHOBE CHOUPAJIbHOM  MOJIENH,
MpeaycMaTpUBAIONIEd  TIOCTETICHHOE  pa3BUTHE W YIUIYOJIGHHE  TEOPETUUYECKHUX

HpeI[CTaBJ'ICHI/Iﬁ IIpu JIMHEMHOM O3HAKOMJICHUM C OMIIUPHUYCCKUM MATCPpHUAIOM

B npeamerax eCTECTBEHHO-MAaTEMaTHYECKOrO IMKJIA BEAYUIYIO PpPOJIb  UTPaeT
MO3HaBaTeNbHAsl JIEITEIBHOCTh W COOTBETCTBYIOIIME €M IIO3HABaTEIbHbIC Yy4eOHBIC
JNEeUCTBUSA. B CBSI3M C 3TUM OCHOBHBIMH LEJIAMU O00Y4Y€HUs] XUMHUHU B OCHOBHOM IIIKOJIE

SABJIAFOTCA .



1) popmupoBanue y oOyyaromuxcss yMEHUS BUAETh U MOHUMATh LIEHHOCTh 0Opa30BaHUs,
3HaYUMOCTh XHMHYECKOTO 3HAaHUSA [UIsI KaXJOro dYelOBeKa HE3aBHCHMO OT €ro
npo(eCCHOHATBPHON NIeATENbHOCTH; YMEHHS pa3nndarh (akThl M OIICHKH, CPAaBHUBATH
OLICHOYHBIC BBIBOJBI, BHUJIETh WX CBSI3b C KPUTEPUSIMH OLEHOK U CBSI3b KPUTEPHUEB C
OTPENICICHHOW CHUCTEMOM LIEHHOCTEH, (hOopMynupoBaTh U OOOCHOBHIBATH COOCTBEHHYIO
MO3UIIHIO;

2) opmupoBaHue y 00ydaromUXCs HEIOCTHOTO NMPEICTABIEHUSI O MUPE U POJIU XUMUU B
CO3/IaHWM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA; YMEHHUS OOBSICHATH
OOBEKTBl M TPOIECCH OKPYIXKAIOMIEH AEeWCTBUTEIBHOCTH — MPUPOTHON, COIUAIBHOM,
KyJIbTYPHOH, TEXHUYECKOW Cpenbl, HCIONB3ysd IS OTOr0  XUMHYECKHE 3HAHUS;
3) npuoOpeTeHre OOYYaIOIMIMMUCS OIbITa Pa3HOOOPA3HON MEATEIIBHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHTHOCTEH), HMEIOIIHNX
YHHUBEpPCAJIIbHOE 3HAYCHHE [UIsl PA3IUYHBIX BUIOB JEATEIBHOCTH: PpEIICHHS MpolieMm,
NPUHATUS PENICHHA, TIOWCKA, aHaM3a W 00pabOoTKM HMH(pOpMAaMKU, KOMMYHHUKAaTHBHBIX
HaBBIKOB, HABBIKOB M3MEPEHUH, COTPYAHUYECTBA, O€30M1aCHOT0 OOpaIIEHHs C BEIIECTBAMU
B TIOBCETHEBHOM JKU3HU.

3agauamu u3ydeHust y4eOHOro npeamera « XumMusa» B 9 kiacce SBISIFOTCS:

y4yeOHble:  (QOpPMUPOBAHHE CUCTEMBl XMMHUYECKHX 3HAaHMM Kak  KOMIIOHEHTa
€CTECTBEHHOHAYYHON KapTHUHBI MUPA;

pa3sBUBAWONIME: Pa3BUTHE JIMYHOCTH OOydYalOUUXCA, UX HUHTEJUIEKTyalbHOE U
HPAaBCTBEHHOE COBEPIIEHCTBOBAaHUE, (POPMUPOBAHNE Y HUX T'YMaHUCTUUYECKUX OTHOLICHHM
Y DKOJIOTUYECKHU 11€JI€CO00Pa3HOro MOBEACHUS B OBITY U B TPYIOBOM JI€ATEIBHOCTH;
BOCIIMTATEJbHbIe: (OPMUPOBAHME YMEHMH O€30MacHOro oOpalleHus C BEleCTBaMH,
UCIOJb3yEMbIMU B TIOBCEAHEBHOW JKM3HHU; BbIPaOOTKAa IOHMUMAaHHUA OOLIECTBEHHON
NOTPeOHOCTH B Pa3BUTUU XUMHH, a Takke (OPMUPOBAHUE OTHOLIEHUS K XUMHH KakK K

BO3MOKHOM 001acTu Oyyliel mpakTHUeCKON AesTeIbHOCTH.

Oo01mas xapakTepucTHKa Y4eOHOI0 npeamMera « XuMHus»
B cootBerctBuM ¢ ®DenepanbHBIM TOCYIAapCTBEHHBIM O00pa30BaTEIbHBIM CTaHAAPTOM

OCHOBHOI'O 06IHGFO 06pa3013aH1/I;1 ydamueca JOJIKHBI OBJIaJICTh TAKMMHU I1IO3HABATCIIbHBIMHU



y4eOHBIMH JCUCTBUSAMHU, KaK yYMEHHE (DOpMYyTUpOBaTh MPOOJIEMYy W THIIOTE3Y, CTABHUTH
eI W 3aJlayd, CTPOUTH IUIAHBI JOCTHIKEHUS TICJICH W PEeNIeHUs MOCTaBICHHBIX 3ajad,
MPOBOJUTH OKCIIEPUMEHT W Ha €ro OCHOBE JeJaTh BBIBOABI M YMO3AaKIIOUCHUS,
MIPEICTABIIATh UX U OTCTAaUBATh

CBOIO TOYKY 3peHus. Kpome 3Toro, ydamuecs JOKHBI OBIAJACTh MPUEMaMH, CBSI3aHHBIMHU
C OmpeleicHUEM TMOHATHH: OTpaHWYMBATh WX, ONHUCHIBaTh, XapaKTepU30BaTh U
cpaBHuBaTh. CremoBaTeabHO, MPH H3YYCHWH XHMHH B OCHOBHOW IIIKOJIC YydYalluecs
JOJIKHBI OBJIAJIETh YYCOHBIMU JICHCTBHUSMHU, IMO3BOJISIONIUMUA MM JOCTHYL JTIUYHOCTHBIX,
MPEMETHBIX H METANPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

[Ipennmaraemass mporpaMMa 10 XHMHH pPacKpbIBacT BKJIAQJ Y4YeOHOro TIpeaMeTa B
JIOCTH)KCHHE TIIeJied OCHOBHOTO OOIIero oO0pa3oBaHWs U ONpEeisieT BaKHEWUITHE
coJiep KaTeIbHbIC JIMHUM MPeAMETa:

* BeIIECTBO — 3HAHHUS O COCTaBE M CTPOCHUU BEIIECTB, UX BAXHEHUIINX (U3MYCCKUX U
XUMHYECKUX CBOMCTBAX, OMOJIOTHYCCKOM JICHCTBUY;
* XHMHUYeCKasi peaknusi — 3HaHWsI 00 YCIIOBHUSAX, B KOTOPBIX MPOSBISIOTCS XUMUYECKUE
CBOWCTBa  BEIIECTB, crocobax  ymIpaBICHHUS XUMHYECKUMHU TIPOIIECCaMU;
- IPUMEHEeHHEe BeIeCTB — 3HAHUS U OIBIT MPAKTHUECKOHN JEATEIFHOCTH C BEIIECTBAMH,
KOTOpbIE HamOoJiee YacTo YINOTPEOJAIOTCS B TOBCEAHEBHOW KW3HHU, IIHPOKO
UCTIONB3YIOTCS. B TPOMBIIUICHHOCTH, CEIbCKOM  XO3SMCTBE, Ha  TPAHCIIOPTE;
* SI3BIK XUMHH — CHCTEMa BaXHCHIUX TMOHITHA XMMHHA M TEPMHHOB, B KOTOPBIX OHH
OIMCHIBAIOTCS, HOMEHKJIATYpa HEOPTaHMYECKUX BEIECTB, T. €. MX Ha3BaHUS (B TOM YHUCIIC
U TPUBHAIBHBIC), XUMHUYECKHE (OPMYJIBI M YpaBHCHHS, a TaKXKe IpaBWiIa IepeBoja
uH(OPMAITNH C €CTECTBEHHOTO SI3bIKA Ha SI3BIK XUMUU U 0OPATHO.

[Ipu oTOope copepkaHUs, KOHKPETUIUPYIOIIETO MPOrpPaMMy, YUUTBIBAIOCH, YTO MEPE
oOmmM 00pa3oBaHMEM HE CTOUT 3ajada MpodeCCHOHANIBHON MOATOTOBKUA O0YyUYaOIIUXCS.
OTO ompenenusio MOCTPOSHUE Kypca Kak OOMIEKYJIbTYpPHOTO, HAMPaBICHHOTO, MPEXIe
BCero Ha (OpMHUPOBAHWE M PA3BUTHE WHTEpEca K M3YUCHHUIO XMUMHUH. YUTEHa OCHOBHAs
O0COOEHHOCTh MOJPOCTKOBOTO BO3pacTa — HAYaJI0 MEpPexoaa OT JACTCTBA K B3POCIOCTH,

KOTOPBIN XapaKTepU3yeTcs Pa3BUTHEM TMO3HABATEILHOUN CEpHI.



Ha »ranme ocHoBHOro oOmero cpegHero oOpa3oBaHUs MPOUCXOAUT BKIIOYCHUE
oOydJaromuxcsd B MPOEKTHYID U MCCIENOBATEIbCKYIO JESTENbHOCTh, OCHOBY KOTOpPOM
COCTaBJISIIOT TaKue yHUBEpCAJbHbIE yueOHbIE NEUCTBUS, KaK YMEHHE BUJICTH MPOOJIEMBI,
CTaBUTh BOMPOCHI, KIacCU(PUIIUPOBATh, HAOIIO/aTh, MPOBOAUTH HIKCICPUMEHT, ACNaTh
BBIBOJIbI M yMO3aKJIIOUEHUS, OOBSACHSIThH, JOKa3blBaTh, 3alllMIATh CBOW HJEHU, J1aBaThb
onpeaeneHuss NoHATUsAM. Crofa K€ OTHOCATCS MPUEMBI, CXOJHBIE C OIPEACICHUEM
MOHATHUM:  ONMCAaHWE, XapPaKTEPUCTUKA, PA3bsACHEHUE, CpPaBHECHHUE, pa3JIMYCHUE.
dopMHUPOBAHUE ITUX YHUBEPCATBHBIX YUEOHBIX ACHCTBUM HAaUMHAETCA €Il B HayaabHOU
MIKOJIE, a B KypCc€ XHMHU OCHOBHOM IIKOJbl IIPOUCXOAUT HX PA3BUTUE U
COBEPIIECHCTBOBAHUE. B CBA3M C 3TUM PE3EpPBHBIC YACHI IUIAHUPYETCS HMCIIOJIB30BaTh HA
dbopMupoBaHUE W Pa3BUTHE YMEHHU MPOEKTHOW M HCCIEAOBATEILCKOU JESTEIBHOCTH,

YMCHHUC BUICTDH HpO6HeMBI, ACJIaTb BbIBOJABI 1 YMO3AKJIFOUCHUA.

MecTo yueOHOro npeaMera B y4eOHOM IJIaHe

Oco0OeHHOCTBIO  CO/IepKaHUsl Kypca «XHUMHs» SBISIOTCS TO, YTO B 0a3MCHOM y4eOHOM
(oO6pa3oBaTeNbHOM) IUIAHE O3TOT MPEAMET IMOSBISETCS TMOCIACAHUM B PNy H3Y4YEHUS
€CTECTBEHHOHAYYHBIX AUCHMIUIMH. JJlaHHas HE0OXOIUMOCTh OCBOCHHUS OOBIACHSIETCS TEM,
YTO HIKOJIBHUKHU JTOJDKHBI 00J1a1aTh HE TOJIBKO ONPEEICHHBIM 3a11acoOM MPeIBAPUTENHHBIX
€CTECTBEHHOHAYYHBIX 3HAHWW, HO M JOCTATOYHO XOPOILIO Pa3BUTHIM aOCTPAaKTHBIM
MBIIUICHUEM. YYalIUMUCS YK€ HAKOIUICHbl 3HAHUS MO CMEXHBIM AUCUUIIMHAM LHMKIA!
Oouosioruu, (PU3MKK, MATEMATUKH, reorpadguu, chopMUPOBAIUCH YMEHUS aHAJTU3UPOBATh,
BECTH HAOJIIOICHUS, CPABHUBATh OOBEKTHI HAOIIOICHHUS.

B cooTBeTCTBUY C yueOHBIM IJIAHOM HA U3yYEHHE XUMUU B 9 Kjjacce OTBOAMTCS 2 yaca B
Hezeno, 70 9acoB B ToJl, TPY HOPMATUBHOM MPOAOHKUTEIBHOCTH yueOHOTo roaa 35
y4eOHBIX HEJIeTb. B COOTBETCTBHHM CO CIIOXKHUBIIEHCS MMPAKTUKONW OpraHU3aIiii OCHOBHOTO
o01mero 06pa3oBanusi B 00pa30BaTENbHBIX YUPESKICHUSIX 001Ier0 00pa30BaHus peanbHas
MIPOJIOJDKUTETFHOCTD Y4€OHOTO T'0/1a MEHbBIIIE HOPMATUBHOW U COCTABIISIET 34 yueOHbIC
Hezenn. TakuM 00pa3om, BpeMsi, BBIIEIIEMOE pad0uYnMy yueOHBIMY TJIAHAMH Ha
M3ydeHHe XUMHH B 9 Kiacce Ha TpakTHke paBHO 68 dacaMm. C ydyeToM HEM30EKHBIX

IIOTCPb y‘-IC6HOI‘O BPCMCHH, BbI3bIBACMBIX PA3JIMIHBIMHA 0O0BEKTUBHBIMHU IIpUu4rMHaMHi, a



TaK)Xe€ HEOOXOMMOCTH BBIJEICHHUS JOMOJIHUTEILHOTO BPEMEHU HA U3YUYEHHUE OTIEIbHBIX
BOIIPOCOB Kypca XMUMHUHU MPOTrpaMMON MPeycMOTPEH OOJBIION 00bEM PE3EPBHOTO
BpEMEHM — 6 4acoB.

IIporpamMmoii mpeayCcMOTPEHO IIPOBEICHUE !

KOHTPOJBHBIX padoT — 4,

MPaKTUYECKUX paboT — 6 4acos.

Cpok peanuzaiy nporpaMMbl — OJJUH YYEOHBIH TOI.

DopMbI, METObI H CPEICTBA 00YUYEHUS, TEXHOJIOTHH

B naHHOM KIlacce BeAyIIUMU METOJaMU OOYUYEHUS MPEAMETY SBISIOTCS: OOBSICHUTEIBHO -
WJUTIOCTPATUBHBIN M PENPOAYKTUBHBINA, XOTSA HMCHOJIB3YETCS M YACTUYHO-MOUCKOBBIM. Ha
ypOKax  UCHOJB3YIOTCS  AJIEMEHTHl  CIEAYIOIIUX  TEXHOJOTHM:  JIMYHOCTHO -
OpUEHTHPOBaHHOE 00ydYeHHe, 00yueHne ¢ mpuMeHeHneM onopHbeix cxeM, UKT, mpoekTHast
NEeATEIbHOCTb.

Ucnone3yrotcst cnenyrouue ¢GopMbl OOydeHHs:  y4eOHbIE 3aHSTHS, OKCKYpCHH,
HAOJIIO/ICHNsI, ONBITHI, OSKCHEPUMEHTHI, paboTa C Yy4eOHOW U JIOMOJHHUTEIILHON
JUTEpaTypod, aHadu3, MOHUTOPUHI, HCCIeAoBaTeNbCckas pabora, IIPE3CHTALIUS.
OnpeneneHHoe MECTO B OBJIAJICHHMM JAaHHBIM KypCOM OTBOJMTCS CaMOCTOSITENBHOM

paboTe: MoJAroTOBKAa TBOPUECKUX paboT, cooOIIeHH, pedepaTos.

DopMbI IPOMEKYTOYHOM U UTOTOBOM aTTeCTAIMH

[IpoMeskyTouHas aTrTecTanus MpoBOIUTCA B popme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENIbHBIX PadoT;

- IPAKTUYECKHUX;

- TBOPYECKUX PadOT.

VYyamuecs npoxoasT UTOTOBYIO arTectanuio — B Buae [ A.

Oo6yuenue Benércs o yueonuky O.C.I'abpuensn «Xumus 9 Kitaccy, KOTOPBIH COCTaBISAET

€AUHYI0 JIMHUIO Y4YeOHHKOB, COOTBETCTBYET (QeaepaibHOMy rOCyapCTBEHHOIO



00pa30BaTeNBPHOTO CTaHJApTa BTOPOTO IOKOJIEHHS  0a30BOrO YPOBHS M pEalH3yeT

aBTopckyto nporpammy O.C.I"'abpuensina( 2012r.)

OTiim4uTeIbHbIE 0CO0CHHOCTH padoyeil MPOrpaMMbl H ABTOPCKOH

OcCHOBHOE cOJIEp’)KaHUE ABTOPCKOM IMOJIHOCTBIO HAILIO OTPa)KEHWE B JAHHOM paboueit
IIporpaMMe.

B pabouyio mnporpaMMy Mo XMMHUU BHECEHbI U3MEHEHHUSI 110 CPABHEHHUIO C aBTOPCKOM: U3
pesepBa no6asineHo 1 yac Ha «Metamasl» U no6asieH luac Ha IIpaktukym 1 «CBoiicTBa
METaNIOB W UX coeAuHeHui». OCHOBHOE OTJIMYME JaHHOW paboyedl mporpaMmbl OT
aBTOPCKOW COCTOMT B TOM, YTO B aBTOPCKOM NporpaMMme MpaKTUYECKHe padoThI
CIpYNIHUPOBAaHbl B OJOKM - XHMHUYECKHE MPAKTUKYMbl, KOTOpBIE MPOBOJATCA IOCIE
U3Yy4YEeHHs] HECKOJIbKUX Pa3/iesioB, a B padoyeil mporpamme 3TH K€ MpaKkTUYecKre padoThl
JNAKTCSl TIOCIIE M3Y4YEHUs KOHKPETHOW TEMbl. OTO TO3BOJSET Jydlle 3aKpenuTh
TEOPETUYECKUI MaTepuaj Ha NPAKTUKE U MPOBEPUTHh NPAKTUYECKUE YMEHHUSI U HABBIKU
HETOCPEICTBEHHO 0 AaHHOH Teme. YToObI MPOBECTH MPaKTUUYECKYIO pabOTy MO KOraa-To
U3yYEHHOW TeMme, TpeOyeTCsl JONOJHUTEIbHOE BpeMs il MOBTOPEHMSI TEOPETUUYECKUX

OCHOB, YTO HCKJIOYacCTCA B HaHHOﬁ pa60qeﬁ ImporpamMmme.

KoaunuecTBO 4acos
Pa3nea B AaBTOPCKOM
nporpamMmme

KoaunuyecTBO 4acoB B
paboueii mporpamme

1. Bremenume. OOmas xapakTepUCTHKa
XUMHYECKUX DJJIEMEHTOB U XHUMHYECKHX
peakiuii.  [lepmoamyeckuii  3aKOH U 10 10
Ilepuonnyeckass cucreMa XUMHYECKUX
sanemenToB J[.M1.MenneneeBa

2.Mertaubl 14 14 +1 +2
3.IIpaktukym 1 «CBolcTBa METANIOB U UX 9 ]
COCTMHEHU»

4. Hemeramibl 25 25+3
5. Ilpaktukym 2 «CBOICTBa HEMETAILIOB U 3 i

UX COCTMHEHUN»

6.0000111eH1Ee 3HAHU 110 XMMUU 3a KypC 8 8

ocHoBHOM mMKOIBL. [Tonroroska k ' MA.




Peseps 6 5

Hroro: 68 68

Pe3yabTaTam ocBOEHUSI Kypca XUMUM

HpI/I HN3Yy4YCHUN XNMHHU B OCHOBHOM IIIKOJIE 00ECIEeUMBACTCS JOCTHXKCHHUEC JTHMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IMTPCAMCTHBIX PC3YJIbTATOB.

JIMYHOCTHBIE:

® B I[EHHOCTHO-OPUEHTAIIMOHHOHN c(hepe — YYBCTBO TOPIOCTH 32 POCCUNUCKYIO
XUMUYECKYIO HayKy, TYMaHU3M, OTHOIIEHUE K TPYAY, LIEICYyCTPEMIIEHHOCTb;

e (hopMupOBaHUE IIEHHOCTH 3JJ0POBOT0 M 6€30MaCHOT0 00pa3a KU3HU;, YCBOCHHE
paBUJI UHIUBHUIYATBHOTO M KOJUIEKTUBHOTO 0€301aCHOTO TIOBEICHUS B
YpE3BhIUANHBIX CUTYaAILUSAX, YTPOKAIOUIMX KU3ZHU U 3JJ0POBBIO JTIOJICH;

® B TPyAOBOH c(hepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JalibHEUIIEH
o0pa3oBaTeIbHON TPACKTOPUH;

® B II03HaBaTEIbHOM (KOTHUTUBHOM, MHTEIJIEKTYaIbHON) chepe — yMeHHue yrnpapisiTh
CBOEM MO3HABATEIbHOU NEATEILHOCTEIO.

e (opMHUpPOBaHUE OCHOB PKOJOTUYECKON KYJIbTYPhI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO DKOJIOTMYECKOT'O MBIIUICHUS, Pa3BUTUE ONbITA
AKOJIOTUYECKH OPHUEHTUPOBAHHON pehIEKCUBHO-OIIEHOYHON M IPAKTUUECKOM

ACATCIIbHOCTHU B ) KU3HCHHBIX CUTYallUAX;

MeTanpeaMeTHbIe:

® yMCHHE CaMOCTOSITEIBHO OINpENeNsITh IeId CBOEr0 OOy4YeHHUs, CTaBUTh U
dbopMynHrpoBaTh 15 ce0s1 HOBBIC 3a7]a4M B yu€0e 1 MO3HABATEIHHOM JACSITEIBHOCTH,
pa3BHBATh MOTHBBI U MHTEPECHI CBOCH MMO3HABATEIILHON JEATEIHHOCTH;

® YMEHHE CaMOCTOATENbHO IUIAHUPOBATh MyTH JOCTHIKEHUS IIeJei, B TOM 4YHUCIE
aNbTePHATUBHBIE, OCO3HAHHO BBIOWpaTh Hambonee dPGEKTHBHBICE CIMOCOOBI

pCUICHUA y‘-IC6HBIX H I1O3HAaBAaTCIbHBIX 3a14a4,




® YMEHUE COOTHOCUTH CBOM JEHUCTBHUS C IUIAHUPYEMBIMU PE3YIbTaTaMU, OCYILIECTBIATh
KOHTPOJIb CBOEH IEATEIBHOCTH B IIPOLECCE NOCTMIKEHUS pe3yibTaTa, ONpPENEiATh
CocoObl  JIEWCTBUA B paMKax MPEUIOKEHHBIX YCIOBHUA M TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JIEMCTBUSI B COOTBETCTBUHU C U3MEHSIOILIENCS CUTYALMEH;

® YMEHHE OLEHMWBATH MPABUIBLHOCTH BBIIOJHEHUS Y4YEOHOW 3aJayd, COOCTBEHHBIE
BO3MOXXHOCTH €€ PELICHHUS;

® BJIJICHUE OCHOBAMH CAMOKOHTPOJSA, CAaMOOLIEHKH, [PUHATUSA PpPEUICHUH U
OCYIIECTBJICHHS] OCO3HAHHOT'O BbIOOpA B yueOHOM U TIO3HABATEIbHOM ESITEIbHOCTH;

® YMEHHE OIPEACNATh MOHATHUS, CO3JaBaTh OOOOIIEHUS, YCTaHABIMBATH AHAJIOTHH,
KJaccu(UUUPOBaTh, CAMOCTOSITENILHO BBHIOMPATh OCHOBAHUS M KPUTEPUU JJIA
KjIaccu(uKaly, yCTaHABIMBATh IMPUYMHHO-CIEJACTBEHHbIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYXICHUE, YMO3aKiIoueHue (MHAYKTUBHOE, AECIYKTUBHOE U IO
aHAJIOTUH) U JIETIATh BBIBOJIBI;

® YMEHHE CO3/aBaTh, MPUMEHATh U NPEOOPa30BLIBATh 3HAKW U CHUMBOJIBI, MOJEIH U
CXEMBI JUIsl pelIeHNs yueOHbIX U [T03HABATEIbHbIX 33/1a4;

® YMEHUE OPraHU30BBIBATh yu€OHOE COTPYAHHUYECTBO U COBMECTHYIO AESTEIBHOCTDH C
yUUTElIeM M CBEPCTHUKaMHU; pabdoTaTh MHAMBUAYAJIBHO M B TPYMIE: HAXOAUTh
olmiee pemieHUe M pa3peuiarb KOH(JIUKTBI HA OCHOBE COIJIACOBAHMS MO3MLMHA U
yuéTa UHTEpeCOB; (GOpPMYIHpPOBaTh, APIYMEHTHUPOBATh U OTCTaUBATh CBOE MHEHUE;

® YMEHME OCO3HAHHO UCIIOJIBb30BATh PEUEBBIE CPEACTBA B COOTBETCTBUH C 3a7a4ei
KOMMYHUKAILIMU JUIS BBIPAKEHUS] CBOUX UYyBCTB, MBICJIEH U MOTPEOHOCTE;
IJJAHUPOBAHHUS U PETYIISILUN CBOEH EATEIIbHOCTH; BIIaJICHUE YCTHON U ITMCbMEHHON

pEUYbI0, MOHOJIOTUYECKOW KOHTEKCTHOM PEYBIO;

e (dopmupoBaHHE ¥ pPa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HMCTIOJIB30BAHUS
MH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

e (opMHUpOBaHKE W PA3BUTHE IKOJIOTHYECKOTO MBINIJICHUSI, YMEHUE TPUMEHSTH €TO B
MMO3HABATEILHON, KOMMYHUKATHBHOM, COIMAILHON MPAKTHKE U MPO(HEeCCUOHATHHON

OpHUEHTAIH.



IIpeamernsbie:

1.B no3naBarebHOI chepe:

® J1aBaTh ONPEACIICHUSA U3YUCHHBIX MOHATUN: «XUMHUYECKUN DIIEMEHT», «aTOM», KUOH,
«MOJIEKYJIa», «IPOCThIE W CJOKHBIE BEIIECTBA», «BEIIECTBO», «XUMHUYECKAS
dopMyna», «OTHOCUTENIbHAsI aTOMHas Macca», «OTHOCHUTEIbHAs MOJEKYJIIpHas
Macca», «BaJEHTHOCTB», «CTENEHb OKHCICHHUS», «KPUCTALUIMYECKAs PEIIETKa,
«OKCHJIBI», «KHUCJIOTBI», «OCHOBaHUS», «COJIW», «aM(POTEPHOCTbHY», «HUHIUKATOPY,
«MEPUOIMYECKHUI 3aKOH», «IepHOauYecKas TaOIula», «M30TOIbD), «XUMUYECKas
CBA3b», <OIEKTPOOTPULATEIBHOCTE», «XUMHUUYECKas pPEaKIUsi», «XUMHUYECKOE
YpaBHEHHE»,  «TEHETHYECKas  CBA3b»,  «OKHUCIEHHUE»,  «BOCCTAHOBIICHUER,
«QIEKTPOJIUTUYECKAS JUCCOLUUALINSY, «CKOPOCTh XMMUYECKOW PEAKIUN»;

® ONUCATh JEMOHCTPALlMOHHBIE M CAMOCTOATENIBHO NPOBEJACHHBIE XUMHUUYECKHUE
AKCHEPUMEHTHI;

® OIKCHIBATH U Pa3anyaTh U3YUEHHBIE KJIACCHI HEOPTaHMUYECKUX COECIUHEHUM, TPOCTHIC

" CJIOKHBIC BCIICCTBA, XUMHWYCCKHUC PCAKIINU,

KJIacCU(UIUPOBATH U3YUCHHBIE OOBEKTHI U SBICHHUS;

e /leJlaTh BBIBOJIBI M YMO3AKJIIOYEHUS W3 HAONIONCHUM, M3YyYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEHN, IPOTrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB MO AHAJIOTUU
CO CBOICTBAMH M3YUYEHHBIX;

® CTPYKTYpUPOBaTh MU3YYCHHBIM MaTepHUall U XUMUUECKYIO HH(DOPMAIIUIO, MTOTYYEHHYIO
U3 IPyTUX UCTOYHUKOB;

® MOJICJIUPOBATh CTPOCHUE ATOMOB 3JIEMEHTOB 1-3 TNEpUOAOB, CTPOEHHUE MPOCTHIX

MOJIEKYT;

2.B1IIeHHOCTHO — OPUEHTAIMOHHO¥ cepe:
® AHANM3UPOBATh U OIEHUBATH TMOCIEJACTBHS Il OKPYXKaIOIIEeH cpeapl ObITOBOW U
MIPOU3BOICTBEHHOM JESATEIbHOCTU YEJIOBEKA, CBA3AHHOM C epepabOTKOM BEIIECTB;
3. B TpynoBoii chepe:

¢ [IPOBOAUTD XUMHYECKUM OKCIICPHUMCHT,



4. B cepe 0e30macHOCTH KU3HEACATEIbHOCTH:

¢ OKa3bIBaThb IICPBYIO IIOMOIIb IIPH OTPABJICHUAX, OXOrax HW APYrux TpaBMax,

CBSI3aHHBIX C BEUIECTBAMU U J1aOOPATOPHBIM 000PYAOBAHUEM.

TemaTH4eckoe VIAHNPOBaHME Y4eOHOI0 MaTepuasia

No HasBanue riasbl KomuuectBo | IlpakTrueckue | KoHTposbHBIE
[JIaBbI 4acoB paboThI paboThI
Benenune. O0mas 6 Nel
XapaKTepUCTHKA

XUMHYECKUX DJIEMEHTOB U
XUMHUYECKUX PEaKIUM.
[Tepnoanueckuit 3aK0H U
[Iepuoguueckas cucrema
XUMHUYECKUX DJIIEMEHTOB

JI.M.MenneneeBa
1. | Metamis 18 Nel-3 Ne2
3. | Hemeraminl 28 Ne4-6 Ne3
5. O00011IeHNEe 3HAHUHT 110 10 Neq

XUMMU 32 KypC OCHOBHOM

mkoiabl. Iloaroroska k
I'A.

6. | Pesepn 5

Hroro 68 6 4




OcHOBHOE coepkaHue Kypca

BBenenue. O01masi XapakTepucTHKA XUMHUYECKHUX 3JIEMEHTOB U XUMHUYECKHUX
peakumid. Ilepuoanyeckuii 3axoH u Ilepuonuyeckas cucrema

xumMudeckux jemeHToB JI. U. Menpgeaeea (10 4v)

XapakTepHuCTHKa 3JIEMEHTA MO €ro MoJIoXKEeHUI0 B [leproandeckoil cucremMe XUMUYECKUX
anemenToB . . MenneneeBa. CBoiicTBa OKCHUI0B, KMCIIOT, OCHOBAaHHI M COJICH B CBETE
TEOPUU BJEKTPOJUTUYECKON NUCCOLUMAIMUA W OKHUCIEHUS-BOCCTaHOBIEHUs. lloHATme o
MepexXoHbIX dJIeMeHTaX. AMdorepHOCTh. ['eHeTHYeCKHil psAll MEPEXOTHOTO JJIEMEHTA.
Ilepuognueckuit 3axkoH u Ilepuommyeckass cucrteMa XUMHYECKHX i3neMeHToB J[. .
MengaeneeBa. Xumuyeckas OpraHM3alus >KMBOM M HEXHMBOM NPUPOIAbI. XUMHUYECKUN
COCTaB siipa, MAHTUM U 3€MHOW KOpPbl. XHUMHUYECKUE OHJIEMEHThl B KJIETKaX >KUBBIX
opraHu3MoB. Makpo- u MUKpo3JieMeHThl. O000IIeHne CBEACHUN 0 XUMHUYECKUX PEAKITUSX.
Knaccudukanus XUMUYECKHX PEaKIMK 10 Pa3IUYHbIM MPU3HAKAM: «YHCJIO M COCTaB
pearupymmmx 1 o0pa3yIIIUXCs BEIIECTBY, «TEIIOBOM 3 deKkT», «HampaBIeHUEY,
«U3MCHEHUE CTETCHEH OKHCIICHUS 3JIEMEHTOB, 0Opa3ymoIIUuX pearrupyrollre BeIiecTBay,
«paza», «ucHob30BaHUE KaTaiau3zatopa». [IoHATHE O CKOPOCTH XMMHUYECKOW pEeaKIlvu.
@DakTOphl, BIUSIIOIIME HA CKOPOCTh XHUMHUYECKUX peakuuii. KaramuzaTtopel u Karanus.
NHrn6uropsl. AHTHOKCHIAHTHI.

JdeMoHCTpPaIUH.

Paznuunsie ¢opmbr Tabmumer J[. YI. MenneneeBa. Moaenu aToMoOB 31eMeHTOB 1—3-TO
nepuosoB. MoJienb CTpOEHUsT 3€MHOro Mmapa (IMONepedHblid pa3pe3). 3aBUCUMOCTH
CKOPOCTH XMMHUUYECKOW pEaKIud OT MPHUPOJbl PEardpyromux BeIIeCTB. 3aBUCUMOCTD
CKOPOCTHU XMMHMYECKOM PeaKIMM OT KOHIICHTPALMM PEarupyrouX BeleCTB. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOW PEAKIMU OT IUIOIIAAN CONPUKOCHOBEHHS PEATHPYIOLIUX BEIIECTB
(«kunAmUi  ciao0i»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pPEaklHH OT TEeMIEepaTypbl
pearupyrommx BENIECTB. | OMOTE€HHBI W TE€TEPOrCHHBIM KaTalin3bl. DEpMEHTATUBHBIN

katanu3. MHrubupoBaHue.

JlabopaTopHbIe ONbITHI.



1. IlomydyeHnue ruapoKCuIa LHHKA M HUCCIEAOBAaHUE €ro CBOMCTB. 2.MonennpoBaHue
noctpoenus llepuonnueckoit cuctembl xumuudeckux sneMeHtoB [[. M. MenneneeBa. 3.
3amenieHue >kene3oM Meau B pactBope cyibdarta menu (II). 4. 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKOW PEAKIIMU OT MPUPOJIBI PEATHPYIOIIUX BEUIECTB HA IPUMEPE B3aUMOACHCTBUS
KHCJIOT ¢ METAJIJIaMHU.

5. 3aBUCMMOCTb CKOPOCTHM XUMHUYECKOM pEaKIUU OT KOHUEHTPALUUHU pPEarupyrommx
BEIIECTB Ha IMPUMEpPE B3aUMOJCUCTBUSA LMHKA C COJISIHOW KHUCJIOTOM PpPAa3JIMYHOM
KOHLICHTPALUH.

6. 3aBUCHMOCTb CKOPOCTH XHUMHUYECKOW pEAKIMM OT IUIOWAAU CONPUKOCHOBEHUS
pearupyrommx BeulecTs. 7. MoaenupoBaHue «KUISIIETO CIIOS». 8. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW peakUMu OT TEMIEPATypbl PEarupyrolnX BEIIECTB Ha MpUMEpe
B3aumojeicTBus okcuga wmeau (II) ¢ pactBopoM cepHOM KHUCIOTBHI pPa3IMYHON
TemriepaTypsl. 9. Pa3noxxeHnue nepokcuia BoIopoja ¢ moMolibio okcuaa Maprasma (IV) u
karanaspl. 10. OOHapyXeHHe KaTajla3bl B HEKOTOPBIX MHILIEBBIX Mpoaykrax. 11.
NurubupoBanue B3auMOJICHCTBUS KUCIOT C METAJIIAMHU YPOTPOITMHOM.

IIpeaMmeTHBIE pe3ybTATHI 00y4YeHUS

Yyamuics q0JKeH ymems:

UCIIOJb30BaTh IPU XAPAKTEPUCTUKE IPEBPALCHUN BELIECTB MOHATUS: «XUMHUYECKas
peakuus», «PEaKkluH COCAUHEHUS», «PEaKIUU PA3IOKEHUS», «PEaKIUuu OOMeHay,
«pEAaKLMU 3aMEUICHUS», «PEaKUUH HEUTpaIu3aluun», <OK30TEPMHUUYECKHE PEAKIIUNY,
(QOHIOTEPMUYECKHE pEaKIUU», «OOpaTUMbIC pEaKIUN», «HEOOpaTUMBIC PEaAKIIHI,
«OKHUCIIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUNY», «TOMOTCHHBIE PEAKIUN», «TE€TEPOrCHHbBIE
peaKkun», «KATAIUTHYECKUE PEAKLHUHN», «HEKATAIUTHYECKUE PEAKLUHUN», «TEINIOBOU
3P (HEeKT XUMUUYECKOHN peakuny, «CKOPOCTh XUMHUUECKON PEaKIMN», «KaTaJu3aTop»;
XapaKTepU30BaThb XUMHYECKHE 3JEMEHTHl |—3-r0 NepuojOB MO HX IOJOXKEHHUIO B
[Tepunoanueckoit cucteme xumuueckux 3nemeHToB . 1. MenaeneeBa: XuMUUECKUHN 3HAK,
MOPSIAKOBBI HOMEp, NEPHUOJ, TpPYIIA, NOATPYIIA, OTHOCUTEIbHAs AaTOMHas Macca,
CTpoeHHE aTroma (3apsiA sApa, YUCIO NPOTOHOB W HEUTPOHOB B sijpe, oOliee YHCIIo

QJICKTPOHOB, PaCHpCACICHHUC 3JICKTPOHOB IIO0 3JICKTPOHHBIM CJIOAM, IIPOCTOC BCIICCTBO,



dbopMmyna, Ha3BaHWE M THUIl BBICIIETO OKCHAA W THAPOKCHIA, JIETy4ero BOJOPOIHOTO
COeMHEHUS (1711 HEMETAaJIJIOB));

XapaKTepru30BaTh OOIINE XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIIOB U THAPOKCHIIOB;
MIPUBOJIUTH TPUMEPHI PEaKIUi, TMOATBEP)KIAOIIMX XUMUUYECKAE CBOMCTBA aM(OTEPHBIX
OKCHJIOB U TUAPOKCH/IOB,;

JaBaTh XapaKTEPUCTUKY XUMUUYCCKUX PEAKIMHA MO YMCITY U COCTaBY MCXOMHBIX BEIICCTB U
MPOIYKTOB PpEAaKIMHU; TEIwioBoMYy J(G(eKTy; HampaBICHUIO TMPOTCKAHUS PEAKIINU;
U3MCHCHHUIO CTCIICHEH OKHCJCHUS DJJICMEHTOB; arperaTHOMY COCTOSIHHIO HCXOJHBIX
BCIIECTB; YYaCTHIO KaTajanu3aTopa;

OOBSCHATP W TIPUBOJUTH TPUMEPHI BIUSHHUS HEKOTOPHIX (akTopoB (Mpupojaa
pearupyroniux BEIIECTB, KOHIICHTPAIMS BEIIECTB, JaBJICHUE, TeMIlepaTypa, KaTaau3aTop,
MIOBEPXHOCTh CONPUKOCHOBEHHUS PEarupyoIIUX BEIISCTB) HA CKOPOCTh XUMUYCCKHX
peaKIuu;

HAOJIFO/IaTh WM ONKCHIBATh YPaBHCHHUS pPEaKIUi MEXKIY BEIIECTBAMH C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) S3bIKA U S3bIKa XUMUU,

IIPOBOJIUTH OIMBITHI, MOATBEPKAAIONINE XUMUUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHUIOB H
TUAPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakIuu OT pa3IudHbIX (PaKTopoB
(mpupona pearupyroIIMx BENIECTB, KOHIIGHTpAIlUs BEIIECTB, JaBJICHUE, TEMIIeparypa,

KaTaau3aTop, MOBEPXHOCTh COMPUKOCHOBEHUS Pearupyromnx BEIecTB).

MeTtanpeaMeTHbie pe3yabTaThbl 00y4eHUs

Yyamuiics 10JKeH ymems:

OTIPENIEIIATh MEJIb Y4eOHOH AEATeILHOCTH C IIOMOIIBIO YUUTEIISI B CAaMOCTOSITEIbHO, UCKATh
Cpe/CTBa €€ OCYIIECTBIICHUS, paboTas 10 TUIaHy, CBEPATh CBOM JICHCTBHUS C LEIBIO U TIPH
HEOOXOIUMOCTH UCTIPABIISITH OIMHOKHU C TIOMOIIBIO YIUTENS U CAMOCTOSATEIIBHO;
COCTaBJIATh AHHOTAIIMIO TEKCTA;

CO371aBaTh MOJICIM C BBIJACIACHHEM CYIISCTBEHHBIX XapaKTEPUCTUK OOBEKTAa W
MPEACTaBICHUEM WX B IPOCTPAHCTBEHHO-TPaQUUECCKON WIIM 3HAKOBO-CHMBOJIHMYCCKOU
(opwme;

OnpeneNaTh BUABI KiacCU(UKALNY (ECTECTBEHHYIO U UICKYCCTBEHHYIO);



OCYIIECTBIIATH MPSIMOE JETYKTUBHOE JOKA3aTEIIbCTBO.
Tema 1. Metasibl (14 4)

ITonoxenne MertawioB B Ilepuomuyeckon cucreme XuMudeckux odiaemeHtos [, .
MenneneeBa. Merayunueckas KpUCTaUTMYECKasi pEIIeTKa U MeTaUIMYecKass XUMUYecKas
cBa3b. OOmme ¢usndeckue cpoiicTBa MetaioB. CIiaBbl, UX CBOMCTBA W 3HAaYCHUE.
XUMUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJEH, a TAK)KE B CBETE UX TMOJIOKEHHUS B
AIEKTPOXUMHUYECKOM PsIAy HaIpsDKeHWM MeTauioB. Koppo3uss MeTauioB U CrocoObl
00pbOkI ¢ Hel. Metasuiel B mpupoze. O01IMe criocoObl UX MOJYyUYCHHUS.

OO0uas xapakTepuCTUKA IIEJOYHBIX MeTAJIOB. MeTauibl B ipupoze. O61ue crocoos
ux mnonyudenus. CtpoeHue artomoB. Illemounple MeTaibl — TPOCTHIE BEIIECTBA.
Baxneiiiue coequHEHUs IIEIOYHBIX METAJIOB — OKCHJbI, THUJIPOKCHUIIBI W COJIU
(xmopuibl, KapOOHATHI, CyJab(aThl, HUTPATHI), UX CBONCTBA M NMPUMEHECHHE B HAPOJTHOM
xo3siicTBe. Kanuiineie ynoOpenusi.

OO0wmas xapakrepucTHKA 3JIEMEHTOB I1aBHOI nmoarpynnsl II rpynnel.

Crpoenue atomos. IllenouHo3zemenbHbIE METaNIBl — MPOCTBIE BellecTBa. BaxkHeliue
COEJIMHEHHUS MIEIIOYHO3EMENIbHBIX METANIOB — OKCHJIbI, TUAPOKCUIBI U CONH (XIJIOPHUIBI,
KapOOHaThI, HUTPAThI, Cyabdathl, GocdaTel), ©X CBONCTBA M NMPUMEHEHUE B HAPOJTHOM
XO35MCTBE.

AJIIOMUHMH.

Crtpoenue aToMa, pU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTOro BemecTBa. CoeTMHEHUS
ATIOMUHHS — OKCHJ M THAPOKCHA, MX aM(OTEepHBIH Xapakrtep. Baxueimme comnu
amoMuHus. [IpuMeHeHne antoMUHUA U €r0 COEUHEHUM.

Keae3so.

Ctpoenne aroma, (Qu3Myeckne ¢ XUMUYECKHE CBOWCTBA TPOCTOTO  BEIIECTBA.
I'enetuyeckue paasl Fe™? u Fe*3,

Baxwueiimmue conm xene3a. 3HAUYCHHE JKejle€3a M €ro COCAWHEHUH Il TPUPOJbl U
HAapOJHOIO XO35KCTBA.

JlemoHcTpauM.

OOpa3ubl  MIEJTOYHBIX W HIEJOYHO3EMENbHBIX  MeTauioB.  OOpasibl  CIUIABOB.

B3aumoneiicTBue HaTpus, JIMTUS U KaJIbIUs ¢ BOAOW. B3anmoaencTBre HATpUs U MarHusl ¢



KUCIOpOAOM. B3zamMmogeilicTBue MeTamnoB ¢ Hemeraiamu. lloinyyeHue ruapoxcuiaos
xenesa (II) u (111).

JlabopaTopHbIe ONBITHI.

12. B3anmoaelcTBUE pACTBOPOB KHUCIOT M coyie ¢ meTtauiamu. 13. O3HakomieHue ¢
pynamu kenesza. 14. OkxpamMBaHue TIUIAMEHH COJIAIMHM IIEJIOYHBIX METaJLIOB. 5.
B3aumoperictBue kanbius ¢ Bojaou. 16.Ilomyyenne ruipokcuaa Kaublus U UCCIEIOBAHUE
€ro CBONCTB.

17. TlomyyeHue THUAPOKCUAA AIIOMHUHMS M  MCCIEAOBAaHHE €ro CBOMCTB. 18.
Biaumoneiictue xenesa ¢ congHoi kucnoroi. 19. Ionyuenue ruapoxcuao xenesa (II)
u (IIT) u u3yuenue ux CBOMCTB.

IIpeameTHBIE pe3ybTATHI 00y4eHUS

Yuamuics 10JKeH ymems:

UCIIOJIB30BATh NIPU XAPAKTEPUCTUKE METAJJIOB U UX COCAUHEHUM MOHATHUS: «METaJJbD»,
«psAl aKTUBHOCTH METAJJIOBY», «ILEJIOYHBIE METAJUIbD», «IIEJIOYHO3EMEIbHBIE METAJIIbDY,
UCIIOJIb30BaTh UX NPH XAPAaKTEPUCTUKE METAIIOB; NaBaTh XapaKTEPUCTHKY XUMUYECKHX
AJIEMEHTOB-METAJIOB (ILEJIOYHBIX METAJUIOB, MAarHUsl, KaJIbLUs, ATFOMUHHUS, Kelle3a) M0 UX
nosoxxeHur B llepuonnueckon cucreme xumuueckux anneMeHToB JI. M. Menneneesa
(XuMHUYECKHM 3HAK, MOPAIKOBBIM HOMEp, MEpUOJ, TpyIa, MOATPYIIa, OTHOCUTENIbHAs
aTOMHAasl Macca, CTPOEHHE aroma (3apsil sipa, YMCIO IPOTOHOB M HEWTPOHOB B SIpE,
o0111ee YUCIIO AJIEKTPOHOB, PACIIPeIeICHUE FIEKTPOHOB IO IEKTPOHHBIM CII0SIM), IIPOCTOE
BEIIECTBO, (pOpMYyJia, HA3BAHUE U TUII BBICILIEIO OKCHU/Ia U THUJIPOKCUIA);

Ha3bIBaTh COCAMHEHNS METAJIJIOB U COCTABIATh UX (DOPMYIIBI IO HA3BAHUIO;
XapakTepu30BaTh CTpPOEHHE, o0mue (QU3NYECKHe M XUMHYECKHME CBOWCTBAa MPOCTHIX
BEILIECTB-METAJUIOB,;

OOBSICHATH 3aBUCHUMOCTh CBOWCTB (WJIM MpEJCKa3blBaTh CBOWCTBA) XHUMHUYECKHUX
AJIEMEHTOB-METAJUIOB (pajnyC, METAJUNIMYECKHE CBONCTBA 3JIEMEHTOB, OKHUCIUTEJIBHO-
BOCCTAaHOBHUTEJIBHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMM COEAMHEHHH (KHCIOTHO-
OCHOBHBIE  CBOMCTBAa  BBICHIMX  OKCHJIOB W  THUAPOKCUIOB,  OKHMCIIHMTEIBHO-
BOCCTaHOBHUTEJIBHBIE CBOMCTBA) OT MOJIOKEHUS B lleprogndeckoil cucreMe XMMHUYECKHX

anemenToB /1. 1. MeHneneena;



OMHUCHIBaTh OOIME XWMHYECKHE CBOWCTBA METAUIOB C TIOMOIIBID E€CTECTBEHHOTO
(pycCKOT0 WM POJHOTO) SI3bIKA U A3bIKA XUMUH,

COCTaBIISITh MOJIEKYJISIDHBIC YPABHEHUS PEAKUUN, XAPAKTCPUIYIOMIMX XUMHUUYECKHUE
CBOWMCTBA METAJJIOB M HUX COCAMHEHMI, a TAaKK€ HJIEKTPOHHBIC YpPAaBHEHHUS MPOILIECCOB
OKHCJICHUS-BOCCTAHOBJICHUS,

YpPaBHEHUS AJNEKTPOIUTHUYECKON AUCCOLMALMN; MOJEKYJISIPHBIE, TTOJHBIE U COKPAILICHHBIE
VWOHHBIC YPABHEHHUS PEAKIUN C YUaCTUEM DIICKTPOJIUTOB;

YCTaHABJIUBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY CTPOCHUEM aToOMa, XUMHUYECKOU
CBSI3bI0, TUIOM KPHUCTAJUIMYECKOW PEIICTKH METAJIOB M MX COEJUHEHUM, UX OOIUMHU
(hU3UYECKUMU U XUMUYECKUMU CBOMCTBAMU;

ONUCHIBATh XMMUYECKUE CBOMCTBA LICTOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIJIOB, a TAKXE
ATIOMUHHS M JKelie3a M UX COCJAMHEHUW C TIOMOIIBbID E€CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) SI3bIKA U SI3bIKA XUMHH;

BBITIOJIHSITh, HAOJIIOAATh M OIMUCHIBATH XHMHUYECKUH JKCIEPUMEHT MO PaClO3HABAHUIO
BOXHENIIMX KATUOHOB METAJIJIOB, TUIPOKCUI-UOHOB;

JKCIIEPUMEHTAJIBHO HCCIEN0BAaTh CBOMCTBA META/UIOB M HX COEAWHEHUHN, pelIaTh
AKCIIEpUMEHTAJbHBIC 3a/1auH 110 TeMe «MeTauibly;

OMHUCHIBATh XHUMHUYECKHI SKCHEPUMEHT C TOMOIIBIK €CTECTBEHHOrO0 (PYCCKOTO WIH
POJIHOTO) SI3bIKA U SI3bIKA XUMHHU;

MIPOBOJUTH PACUEThI IO XUMUYECKUM (POpMYyJIaM U YPABHEHHSIM PEaKIui, MPOTEKAIOIIUX C

Y4aCTUCM MCTAJIJIOB U UX COGHHHGHHﬁ.

MeTanpeaMeTHbIe pe3yJabTAThI 00y4eHHsI

Yyamuiics 10JKeH ymems:

paboTaTh MO0 COCTABJICHHOMY IUTaHY, UCIIOIB3YS HAPSAY C OCHOBHBIMU U JIOTIOJTHUTEIHHBIC
cpeacTBa (CIPAaBOYHYIO JIUTEPATYpPy, CIOXKHbIe npubopsl, cpeactBa MKT); ¢ momoiibio
YUHUTETST OTOMPATh JJIsl pelieHusT Y4eOHbIX 3a7a4 He0OXOIUMBIE CIIOBAPH, SHIIUKIIOTIEANH,
CIIPaBOYHUKH, SJIEKTPOHHbBIE TUCKHU;

COTIOCTAaBJATh W OTOWpaTh HMHPOPMAIMIO, TOIYYECHHYIO W3 Pa3IMYHBIX HCTOYHHKOB

(cyioBapu, SHUUKIIONEANH, CIPABOYHUKHU, SJIEKTPOHHbBIE TUCKHU, ceTh HTEepHET);



MpeACTaBIsATh MHGOPMAIIMIO B BUJE TAOJUIl, CXEM, OMIOPHOTO KOHCIIEKTA, B TOM YHUCJE C
npuMenennem cpeacts UKT;

opOpMIISITh CBOM MBICIIM B YCTHOM W MUCHMEHHOM peuYd C y4E€TOM CBOUX YUYEOHBIX U
KU3HEHHBIX PEYEBBIX CUTYallMi, B TOM YHUCJE ¢ mpuMeHenueM cpenacts UKT;

COCTaBJISITh PELIEH3UIO HA TEKCT;

OCYILIECTBIATH JOKA3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. llpaktukym 1. CBoiicTBa MeTAJLJIOB M HX coeuHenmii (2 1)’

I. OcymiecTBieHue LENOYKU XUMHUYECKUX TpeBpamieHuid. 2. [lomydeHue u CBOMCTBa
COCIMHEHUN MeTayioB. 3. PelieHune sKCrnepUMEHTANbHBIX 3a7a4 Ha pacro3HaBaHUE U
MOJy4YEHUE COCIMHEHU METAJIIOB.

IIpenmeTHbIe pe3yabTAThHI 00y4YeHUsI

Yuamuics 10JKeH ymems:

oOpamatbest ¢ Ja0OpaTOpHBIM OO0OpPYJAOBAaHWEM U HarpeBaTeIbHBIMU TPUOOpaMH B
COOTBETCTBUHM C MPABUIAMHU TEXHUKH 0€30MaCHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMHU METAJUIOB U UX COCJUHEHUUN U SIBJICHUSMU, MPOUCXOASIIUMHU C
HUMU;

OMHUCHIBATh XHUMHUYECKHI SKCHEPUMEHT C MOMOIIBIK €CTECTBEHHOIO0 (PYCCKOTO WIH
POJIHOTO) SI3bIKA U A3BIKA XUMUH;

JienaTh BBIBOJBI 110 PE3YJIbTaTaM MPOBEICHHOTO YKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJibTAThI 00y4eHUSA

Yyamuics 10JKeH ymems:

OTpeNeNATh, UCXOAS W3 y4eOHOH 3aJadd, HEOOXOIUMOCTh HMCIIOJIB30BAaHMS HAOIIOICHUS
WJIU DKCTIEPUMEHTA.

Tema 3. HemeTamabl (25 4)

OOmiast xapakTepucTHKa HEMETauioB: rmonoxkeHue B [lepuoamueckoid cucteme
xumuyeckux dneMmeHToB  J[. M.  MenaeneeBa,0cOOEHHOCTH  CTPOCHHS  aTOMOB,
AIEKTPOOTPULIATETBHOCTD (20) KaKkmepa «HEMETAJUIMYHOCTH Y, pan 20.
Kpucrannmueckoe CcTpoeHHE HEMETAUIOB — MPOCTBIX BEHIECTB. AJIOTPOMMSL.

du3nyeckue cCBOMCTBA HeMeTaIoB. OTHOCUTENIHLHOCTD IIOHSATHH «METAJII» U «HEMETaJID».



Boaopoa.llonoxenne Bonopona B llepuoandeckon cucteMe XMMHUYECKHUX 3JIEMEHTOB [l.
N. MenneneeBa. Ctpoenue atoma U MoJIeKyJbl. PHU3NYECKHEe U XMMHYECKHE CBOMCTBA
BOZIOPOJA, €ro MOJYyYEHNUE U IPUMEHEHNE.

Boaa.

Crpoenne Monekyinbl. BomopogHas xumuueckas cBsi3b. DU3MUECKHE CBOMCTBA BOJBI.
AHoManuu CcBOMCTB BoAbl. ['miapoduibHble W TUAPOGOOHBIE BEIIECTBA. XHUMHUYECKHUE
cBoiicTBa BOJbl. KpyroBopot Boabl B mpupone. Bomoouuctka. Aspanus Bojbl. BeITOBBIE
bunbTpel. MuHepanbHbie BOABL. JJucTUIMpOBaHHAs BOJIA, €€ MOJTyYeHHUE U MPUMEHEHHE.
O01mas xXapakTepucTUKa rajoreHos.

Crtpoenune aromoB. [IpocTeie BelecTBa U OCHOBHBIE COEMHEHUS TAJIOT€HOB, UX CBOMCTBA.
Kpatkue cBenenust o xsope, Opome, ¢rope u Hone. [IpumeHeHue rajoreHoB M HX
COCIMHEHU B HAPOTHOM XO3SHCTBE.

Cepa.

Crtpoenue aToma, ajuIOTPOIUs, CBOMCTBA M NpPUMEHEHHWE poMOuveckoil cepbl. OKCUAbI
cepsl (IV) u (VI), ux nonyuenue, cBoiicTBa u nmpumMeHenre. CepHasi KUCIIOTa U €€ COJIU, UX
IPUMEHEHHE B HAPOJIHOM X03siicTBe. [Ipon3BOACTBO CEPHON KUCIIOTHI.

A3or.

CrpoeHue aromMa W MOJIEKYJbI, CBOMCTBAa MPOCTOrO BellecTBAa. AMMHAK, CTPOCHHE,
CBOMCTBa, MOJy4YeHHE WM mnpuMmeHeHue. Coau aMMOHHSA, WX CBOMCTBA U NPUMEHEHHE.
Oxkcuast azota (II) u (IV).

A3OTHasi KUCJIOTa, €€ CBOMCTBA M NpuMeHeHue. HuTparbl u HUTpUTHI, MpodjemMa HX
CoJlep KaHMs B CEIbCKOX03IMCTBEHHOW MPOAYKIIMHU. A30THBIE YI0OpEHMUS.

dDocdop.

Ctpoenne aToMa, aIOTpPOIHsI, CBOMCTBA Oenoro u kpacHoro ¢ocdopa, ux mpuMeHEHHE.
OcHoBHble coenunenus: okcun ¢ocdopa (V) u oprodpochopnas kucinora, (ocdarsr.
®docdopubie yaoOpeHus.

Yraepona.

Ctpoenne aToma, aNIOTPOIHs, CBOMCTBA MOoaubUKaImii, mpumMeHeHue. OKCUabl yriepoaa
(IT) u (IV), ux cBoiicTBa 1 mpuMeHeHre. KapOoHaThl: KaldblIUT, COAA, MOTAIIl, UX 3HAYCHHUE

B IIPpUPOAC M JKHU3HU YCIOBCKA.



Kpemnuuii.

Ctpoenune aroma, KpHUCTAJUIMYECKHN KPEMHHI, €ro CBOWCTBA M mIpuMeHeHue. Oxcup
kpemaust (IV), ero mnpuponnsie pasHoBUAHOCTH. CHIIMKAThl. 3HAYEHHUE COCIMHEHUUN
KPEMHHs B )KUBOM U HE)KUBOU npupose. [IonsaTtre o cuiiMkaTtHON IPOMBIIUIIEHHOCTH.
JdeMoHCTpanuu.

OOpa3upl TaJIoreHOB — MPOCTHIX BelIeCTB. B3anMopieicTBUE rajoreHoOB C HATpHUEM, C
anoMuHueM. BpiTecHeHue xyopoM OpoMa WM HOAAa M3 PAcTBOPOB HUX COJIEH.
B3aumopneiicTBue cepbl ¢ MeTajulaMH, BOJOPOJIOM M KHUCJIOpoaoM. BsaumonelictBue
KOHIICHTPUPOBAHHOM a30THOW KHUCIOTHI ¢ Menabto. [loryonieHue yrieM pacTBOPEHHBIX
BEILIECTB WX Tra3oB. BoccraHoBineHue meau u3 ee okcuaa yriaem. OOpasibl NPUPOIHBIX
COEIMHEHUN XJopa, cepwl, ¢ocdopa, yriepoaa, kpemHus. OOpasibl BaKHEHIINX IS
HApOJIHOTO XO3SMCTBa Cynbh(}aToB, HUTPATOB, KapOOHATOB, (docdaroB. OOpasisl CTEKIa,
KepaMHKH, [IEMECHTA.

JlaGopaTopHbie ONbITHI.

20. Ilomyyenue u pacno3HaBaHue Bojopona. 21. HccnenoBaHne mNOBEPXHOCTHOTO
HaTSDKEHUs BOAbL. 22.PacTBOpeHME MepMaHraHaTa KaJlus WM MEIHOIO Kyrnopoca B BOJE.
23. T'mapartanusa oGe3BokeHHoro cynbdara meau (II). 24. M3roroieHue TUIICOBOTO
OTIEYaTKa.

25. O3HakoMJIeHHE C KOJUIEKIMEH OBITOBBIX (GUIBTPOB. 26. O3HaKOMIIEHHE C COCTAaBOM
MHUHEpaIbHOU BOJbI. 27. KauecTBeHHas peakiys Ha rajoreHua-vuoHsl. 28. [lomydyeHue u
pacno3HaBaHue kuciopoja. 29. I'openue cepsl Ha Bo3ayxe W B kuciopoje. 30.ColicTBa
pazbaBneHHOM cepHOM KucloThl. 31. M3ydyeHue cBoiicTB ammuaka. 32. Pacmo3naBanue
coneit ammonuda. 33. CBoiicTBa pa30aBieHHONW a30THOW KHUCIOTHL. 34. B3aummopeiicTBue
KOHIICHTPHPOBAHHOW a30THOM KHUCIOTHI ¢ Meabto. 35. I'openue pocdopa Ha Bo3ayXe U B
kucnopoae. 36. PacmosnaBanue ¢ocdaro. 37. T'openme yras B kucimopozae. 38.
[lomy4yenue yroibHOW KHCIOTHI U HW3ydeHHe ee cBoucTB. 39. Ilepexonm kapOoHATOB B
rUAPOKapOOHATEHI.

40. Paznoxenue ruapokapOonata Hatpus. 41. IlomydeHwe KpeMHEBOW  KHUCIOTHI H

M3y4YECHUE €€ CBOMCTB.



IIpeameTHbie pe3yabTaThbl 00yUeHHUs

Yuamuncs 10JKeH ymemp:

WCIMOJIB30BATh NIPU XapaKTEPUCTUKE METAILIOB U UX COCIMHEHUN MOHSTHUS: «HEMETAILIBDY,
«TAJIOTEHBI», «AJJIOTPOMHBIE BUJIOU3MEHEHUS», <OKECTKOCTh BOABD», «BpPEMEHHAas
’KECTKOCTB BOJBI», «IIOCTOSTHHAS »KECTKOCTD BOJBI», «00IIas 5KECTKOCTh BOIBI»;

JaBaTh XapaKTEPUCTHKY XUMHYECKHX JJIEMEHTOB-HEMETAUIOB (BOIOPOJa, TajOTCHOB,
KHCJIOpOJa, cepbl, a3oTa, d¢ocdopa, yriepoga, KpeMHHs) IO UX TMOJOXKEHUIO B
[lepuoauueckoit cucteme xumudeckux snemMentoB JI. . MenneneeBa (XuMU4eCKU 3HAK,
MOPSJIKOBBIA HOMEp, MEPHOM, TpYyINa, MNOArpyNna, OTHOCUTEIbHAs aTOMHas Macca,
CTpOCHHME aroMma (3apsi sapa, YUCIO MPOTOHOB UM HEUTPOHOB B sApe, OOIIEE YHUCIO
AJIEKTPOHOB, PACTIPEICIICHUE DJIEKTPOHOB MO 3JEKTPOHHBIM CJIOSIM), TTPOCTOE BEIECTBO,
dbopmyna, Ha3BaHWE M THUIl BBICHIETO OKCHJA W THUIAPOKCUIA, (GopMyrna U XapakTep
JIETY4YEero BOAOPOIHOTO COCTUHEHNA ),

HA3bIBaTh COCJIMHEHUS HEMETAIJIOB U COCTABIISITH UX (POPMYJIBI IO HA3BAHUIO;
XapaKTepU30BaTh CTPOCHHE, oOmue (Pu3NUecKue W XUMUYECKHE CBOWCTBA IPOCTHIX
BCIIIECTB-HEMETAJIJIOB;

OOBSCHATh 3aBUCHUMOCTh CBOWCTB (WJIM TIpEACKa3bIBaTh CBOMCTBA) XUMHUUYECKUX
3JIEMEHTOB-HEMETAJIOB (painyC, HEMETAITINYECKHNE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIBHO-
BOCCTAHOBHTEIILHBIC CBOMCTBA AJIEMEHTOB) W 00pa3yeMbIX UMU COCAUHEHUM (KHCIOTHO-
OCHOBHBIC CBOWCTBA BBICIIMX OKCHUJIOB M THIPOKCHUIIOB, JETYYHX BOJOPOIHBIX
COCIMHEHUN, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA) OT  TMOJIOXKEHHUS B
ITepuonuueckoit cucteMe xuMu4eckux 3yieMeHToB /. 1. Menneneesa;

OIIMCHIBATh OOIHME XMMHYCCKHE CBOMCTBAa HEMETAIJIOB C IOMOIIBIO E€CTECTBECHHOIO
(pyccKOro WM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTABJIATh MOJICKYJISIPHBIE YPAaBHECHUSA PpEAKIMW, XapaKTCPHU3YIOIIUX XUMHUUYECKHUE
CBOMCTBa HEMETAJUIOB M UX COCIVMHCHUMN, a TaKXK€ 3JICKTPOHHBIC YPAaBHEHHUS IPOLIECCOB
OKHCJICHUS-BOCCTAHOBJICHMUS;

YPaBHEHUS 3JIEKTPOJIUTHYECKON TUCCOIMAIMA; MOJICKYJISIPHBIE, MOJHBIE U COKPAIlCHHbBIC

HOHHBIC YPABHCHHUA peaKuHﬁ C Y4aCTHUCM JJICKTPOJIUTOB,



yCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIy CTPOCHHEM aToMa, XUMHUYECKON
CBSI3bI0, THUIOM KPUCTAJUTMYECKONW PEIIETKH HEMETAJIOB M UX COCOUHEHHH, UX OOIHUMHU
(bU3NYECKUMU 1 XUMUYECKIMH CBOHCTBaMU;

ONKCHIBATh XWMHUYECKHE CBOIMCTBa BOJOPOAA, TaJOreHOB, KHCIOpPOJAa, CEphl, a3oTa,
dbocdhopa, rpadura, anmaza, KpeMHHS U UX COCAUHEHUM C TMOMOIIBI €CTECTBEHHOIO
(pPyCCKOTO MM POJTHOTO) S3bIKA U S3bIKA XHMHUH,

OIKCHIBATh CHOCOOBI YCTPAHEHUS YKECTKOCTH BOJBI M BBITIOJHATH COOTBETCTBYIOIIMA UM
XUMHAYECKUH IKCTICPUMEHT;

BBITIOJTHATH, HAOMIOAATh M OMHCHIBATh XUMHUYECKHH JKCIEPUMEHT IO PACIO3HABAHUIO
MOHOB BOJIOpOJia M1 aMMOHUSI, CyibdaT-, KapOoHaT-, cuiIMKaT-, pocdar-, xopuu-, opoMu-
, HO/TH]I-NOHOB;

OKCMIEPUMEHTAIBHO HCCIIEA0BAaTh CBOWCTBA METAJUIOB M WX COCIWHEHHWH, peImaTh
AKCIIEPUMEHTATBHBIE 33729 110 TeMe «Hemerambny;

ONKCHIBATh XMMHYECKUH OKCIIEPHUMEHT C TIOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO WIIH
POJHOTO) S3bIKA U SI3bIKA XUMUU;

IPOBOJIUTH PACUETHI IO XUMUYECKUM (OpMYJIaM U ypaBHEHUSIM PEAKINH, IPOTEKAIOLIUX C
y4acTHEM HEMETAJJIOB U UX COEAUHEHUH.

MertanpeameTHble pe3yJbTaThl 00yYeHHUs

Yuamuics 10JKeH ymems:

OpraHM30BbIBaTh  yueOHOE  B3auMOJEiicTBME B rpynme (pacupelneisaTb  poj,
JOTOBAPUBATHCS APYT C APYTOM U T. 11.);

IpeIBUIETH (IPOrHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PELICHUI;

MOHUMATh IPUYMHBI CBOETO HEYCIIEXa U HAXOJIUTh CIIOCOOBI BBIX0/1a U3 ITON CUTYaIUH;

B JMAJIOTe C YUUTEJEM YUYUThCS BbIpaOaThIBATh KPUTEPUU OLIEHKH U ONPEAEIATh CTEICHb
YCIIEUTHOCTH  BBINOJIHEHUS CBOEM paboThl U pabOTBl BCEX, MCXOAS M3 HMMEIOIIHUXCS
KPUTEpPHUEB, COBEPIICHCTBOBATh KPUTEPUH OLIEHKU U TOJIH30BATHCS UMM B XOJ€ OLEHKU U
CaMOOIICHKH;

OTCTanBaTh CBOIO TOUKY 3PEHUS, apTYMEHTHUPYH €¢;

MOJITBEPKIATh AprYMEHTHI (haKTaMu;

KPUTHYHO OTHOCHUTBLCS K CBOCMY MHCHMUIO,



CIIylIaTh JPYTUX, MBITATHCS NIPUHUMATh JAPYTYIO0 TOUYKY 3pEHUs, ObITh TOTOBBIM M3MEHUTH
CBOIO TOUKY 3pEHUS;

COCTaBJIATh pedepar 1no onpeaesieHHol Gpopme;

OCYIIECTBIISITh KOCBEHHOE Pa3/IeNIuTEIbHOE 10KA3aTENbCTBO.

Tema 4. IlpakTtukym 2. CBoiicTBa coeuHennii HeMeTaL10B (3 4)!

1. Pemenune skcriepuMeHTANBbHBIX 3a1ad 1o teMme «lloarpynma ranoreHos». 2. Pemenue
AKCIIEpUMEHTANbHBIX  3amay 1o  teme«lloarpynma  kucioponma». 3.  Pemienue
DKCIIEpUMEHTaNbHBIX  3agad 1o Teme  «llonrpynma  azora». 4.  Pemenue
AKCIIEpUMEHTANBHBIX 3a/1a4 1o Teme «lloarpynna yrnepoaa». 5. Ilonyuenue, cobupanue u

paciio3HaBaHUC Ira30B.

IIpenmeTHbIE pe3yabTaThl 00yUeHMsI

Yyammuics A0JKeH ymems.

oOpamatbesi ¢ Ja0OpaTOpHBIM O0OpPYJAOBAaHWEM U HarpeBaTeIbHBIMU TPUOOpaMH B
COOTBETCTBHH C MPaBUJIAMU TEXHUKU 0€30TIaCHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMU HEMETAJUIOB M UX COEAMHEHUHN U SABICHUSAMHU, MPOUCXOISITUMU
C HUMU;

OMHUCHIBATh XHUMHUYECKHI SKCHEPUMEHT C IOMOIIBID €CTECTBEHHOIO (PYCCKOrO WIH
POJIHOTO) SI3bIKA U SI3bIKA XUMHHU;

JienaTh BBIBOJBI 110 PE3YJIbTaTaM MPOBEICHHOTO HKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yabTAThI 00y4YeHH s

Yyammuncs 10JKeH ymems:

OTIpEJIeNISITh, UCXOMS U3 y4eOHOU 3amadd, HEOOXOIUMOCTh HUCIOJIb30BaHUS HAOIIOIEHUS
WJIY SKCIIEPUMEHTA.

Tema 5. O0001IeHHe 3HAHUI 10 XUMHH 32 KYPC OCHOBHOM mKoJbl. [logroroBka

K rocygapcrseHHou uroropou arrecrauuu (I'MA) (10 v)

Ilepuonnuecknii 3akoH u llepmoamueckas cucrema xumudeckux snemeHtoB J[. .
MenaeneeBa. Ou3nveckuii CMBICI MNOPSAAKOBOrO HOMEpA JIEMEHTa, HOMEPOB NEPUOJA U
IpyNIbl. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB M MX COECJMHEHHUM B MEPHOIaxX

Y Tpynnax B CBETE MPEICTABICHUN O CTPOCHUH aTOMOB 3JIEMEHTOB.



3HadeHHUE MEPUOIUYECKOTO 3aKOHA. BUIBI XUMHUUECKHUX CBS3EH W TUIBI KPUCTAJUTMYECKHUX
pemieTok. B3auMocBs3b cTpoeHUs U CBOMCTB BemiecTB. Kiaccudukanus XUMHYECKUX
peakiuil Mo pa3IuyHbIM MPU3HAKaM (YHCJIO M COCTAB PEarupyrolmx U oOpa3yroniuxcs
BEILIECTB; HATTUYUE

rpa”uiel paznena (asz; TeraoBo A(PdekT; U3MEeHEHUEe CTeneHeW OKHCIEHHS aTOMOB;
WCIIOJB30BaHUE KaTajdu3aTopa; HampaBieHue mnporekanus). CKOPOCTh XHUMHUYECKUX
peakiuit U GpakTopsl, Baustonme Ha Hee. OOpaTUMOCTh XUMUUECKUX PEAKIIUNA U CIIOCOObI
CMEIIEHUS] XUMHYECKOTO PABHOBECHSI.

[IpocThie U cioXHBIE BemiecTBa. MeTamuibl 1 HeMeTauibl. ['eHeTnueckue psjibl MeTasia,
HEMeTaJlJla W TepexoJHoro metawia. OKCUIBIM TUIPOKCUIIBI (OCHOBAHUS, KHCIIOTHI,
amdoTepHble TUAPOKCUIBI), coiu. MX coctaB, kinaccudukaius u OOIMHME XUMHUYECKHE

CBOMCTBA B CBETE TCOpUHU 3H€KTpOHHTH‘I€CKOﬁ JUCCOonaInm.

JIMYHOCTHBIE pPe3yJIbTATHI 00yUYeHH s

Yyanuics A0aKeH:

3HAMb U NOHUMAMb: OCHOBHBIC UCTOPHUUYECKUE COOBITHS, CBSI3aHHBIC C PA3BUTHEM XUMHH
u oO0IlecTBa; JAOCTIKEHUS B 0O0JACTH XMMHUU W KYJbTYpPHBIC Tpaaulliu (B YaCTHOCTH,
Hay4HbIC TPATUIIMKM) CBOCH CTpaHbI; OOIIEMUPOBBIC JOCTIKCHHS B OO0JACTH XHUMHH;
OCHOBHBIC TIPUHIIAIIBI M TIpaBWJa OTHOIICHHUS K TIPHUPOJE; OCHOBBI 370poBOro obOpasa
KU3HH U 3]T0POBHECOEPETAIONTNX TEXHOIOT U]

MpaBuiia MOBEJACHUS B UPE3BbIYAMHBIX CUTYyallUsIX, CBA3aHHBIX C BO3JCHCTBUEM PA3TUYHbBIX
BCILICCTB; OCHOBHBIE IpaBa W OOSI3aHHOCTH TpaKJaHWHA (B TOM YHCJE Yy4alllerocs),
CBSI3aHHBIC C TUIHOCTHBIM, IPO(PECCHOHATBHBIM U )KU3HCHHBIM CaMOOTIPEICIICHHEM;
COIMATBHYIO 3HAYMMOCTh U COJIep)KaHue Mpodeccuid, CBI3aHHBIX C XUMUEH;
UCNBIMbIBAMb. YYBCTBO TOPJIOCTH 32 POCCUUCKYHD XUMHYECKYIO HAYKy M YBa)KCHUE K
HCTOPUU €€ Pa3BUTHUS; YBAKCHUE U MPUHATHE JOCTHKEHHH XUMHH B MHUpPE; JIIOOOBb K
MPUPOJIE; YBAKECHUE K OKPYKAIOIINUM (YUYaIIMMCS, YIUTEIISAM, POJUTEIISIM U ApP.) — yMETh
CIymiaTh W CIBIIATh MapTHEpa, MPU3HABATh NPABO KaXJI0ro Ha COOCTBEHHOE MHCHHE,

[NPpUHUMATh PCIOICHHA C Y4YCTOM HOBI/II_II/Iﬁ BCCX YYACTHHKOB, 4YYBCTBO IIPCKPACHOIO H



JCTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHUPOM BELIECTB U UX NPEBPALICHUI;
CaMOYBa)KE€HUE U AIMOIIMOHAJIbHO-TIOJIOKUTENILHOE OTHOIIEHHUE K ceOe;

npuzHagams: UEHHOCTh 3JI0pOBbS (CBOEr0 MW JAPYruX JroJeil); HeoOXO0JAMMOCTb
CaMOBBIPAKEHUS, CaMOpeaIn3allii, COLUAIbHOIO IPU3HAHNUS;

0co3Haeamp: TOTOBHOCTb (MJIM HErOTOBHOCTh) K CAMOCTOSITEJIbHBIM MOCTYNKaM U
JNEUCTBUSIM, OTBETCTBEHHOCTb 3a HX pe3yJNbTaTbl; TOTOBHOCTh (MJIM HETOTOBHOCTD)
OTKPBITO BBIpAXKaTh U OTCTaWBaTh CBOI IO3UIUIO U KPUTHUYHO OTHOCUTHCSA K CBOUM
IIOCTYIIKaM;

npoaeéname:  SKOJIOTMYECKOE  CO3HAaHME;  JOOpOKENIATeIbHOCTh,  JOBEpUE U
BHHUMATEJIBHOCTh K JIIOJSIM, TOTOBHOCTh K COTPYJIHUYECTBY U JIpYK0€, OKa3aHUIO TOMOIIU
TeM, KTO B HeW HyxkzaaeTcs; O0OOOLIEHHBIM, YCTOWYMBBIM U  H30MpaTEIbHBIN
NO3HABATEIbHBIN UHTEPEC, UHUIIMATUBY U JIFOOO3HATEILHOCTh B U3YYEHUH MHUpA BELIECTB
U PEaKLHi; LEeJIeYCTPEMIIEHHOCTh U HACTOWYMBOCTh B JOCTUMIKEHUU LI€JIEN, TOTOBHOCTh K
NPEOJIOJICHNI0 TPYIHOCTEH; YOEXKIEHHOCTh B BO3MOXXHOCTH TIO3HAHUS MPHUPOJIBI,
HEOOXOJMMOCTH Pa3yMHOI'O MCIIOJNb30BAHUS JOCTMKEHUH HAyKM M TEXHOJOTHH IS
pa3BUTHUS OOIIECTBA;

ymemp: YCTaHABIMBATH CBS3b MEXKAY LEIbI0 U3YyYEHHUS XUMHUHM U TE€M, Ul 4ero OHa
OCYLIECTBIIAECTCS (MOTHBaMM); BBIITOJIHATD KOPPUTUPYIOILYIO CaMOOILICHKY,
3aKJIIOYAIOLTYIOCS] B KOHTPOJIE 32 MPOLECCOM M3YUYEHHs] XMMHM M BHECEHUU HEOOXOIUMBIX
KOPPEKTUBOB, COOTBETCTBYIOLIUX dTalaM U criocobam U3ydeHHs Kypca XUMUU; BBIIOJIHATh
PETPOCIIEKTUBHYIO CaMOOLIEHKY, 3aKJIIOYAIOLIYIOCS B OLEHKE IIpoliecca U pesynbTrara
U3Y4YEHHUs Kypca XMMHMM OCHOBHOM IIKOJIBbI, ITOJBEICHUM UTOTOB HA OCHOBE COOTHECECHUS
LeJIe U Pe3yIbTaTOB;

CTPOUTDH >KU3HEHHBIE U TNMPO(EecCHOHANBbHBIE IUIAHBI C YYE€TOM KOHKPETHBIX COIHMAJIbHO-
UCTOPUUYECKHX, TMOJUTUYECKUX U SKOHOMHUYECKHX YCIOBHM; OCO3HaBaTh COOCTBEHHBIC
LIECHHOCTHU U COOTBETCTBUE UX

IIPUHUMAEMBIM B KU3HHU PELICHUAM; BECTU AUAJIOT HA OCHOBE PABHONPABHBIX OTHOLICHUHN
YW B3aUMHOIO YBA)KCHMS; BBIJCIATH HPABCTBEHHBIM AaCIEKT IOBEACHUSA U COOTHOCHUTH

MOCTYINKU (CBOM W JIPYTUX JIFOJICH) U COOBITUS C MPUHSATHIMH DTHUYSCKUMHU HOPMaMH; B



Ipenenax CBOMX BO3MOXXHOCTEW IIPOTHMBOJACHMCTBOBATH JEHUCTBUSIM W BIUSHUSAM,

IPEICTaBIIAIOIINM YTPO3y *KHU3HH, 340POBbI0 U 0€30I1aCHOCTH JINYHOCTHU U OOILECTBA.

Ilnanupyembie pe3yabTaThbl 00y4eHUs:
BhInyCKHUK HAy4YHTCH:

* ONIUCHIBATh CBOMCTBA TBEPIBIX, KUIKUX, Ta3000pa3HbIX BEIIECTB, BBIACISS HUX
CYIIECTBEHHBIE MPU3HAKY;

* XapaKTEepU30BaTh BEILIECTBA IO COCTABY, CTPOCHUIO M CBOMCTBAM, YCTAHABIIMBATh
MIPUYMHHO-CJICICTBEHHBIE CBSI3U MEXK]1Y JJAHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

* PACKpBIBATh CMBIC OCHOBHBIX XHUMHUUYECKUX TIOHATHH «aTOM», «MOJIEKYJay,
«XHUMHUYECKHUM DJIEMEHT», «IPOCTOE BELIECTBO», «CI0KHOE BEIIECTBO», «BAJEHTHOCTHY,
UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XHMUU;

* 1300pakaTh COCTaB MPOCTEHIIMX BEIICCTB C IMOMOIIBIO XHUMHUYECKUX (OPMYN U
CYIIIHOCTh XUMHYECKUX PEAKIIUNA C TOMOIIBI0 XUMUYECKUX YPAaBHEHU;

* BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, a TaKXKe
MacCCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COCIWHEHMSX ISl OLEHKU MX MPAKTUYECKOM
3HAYMMOCTH;

* CPaBHUBATH [0 COCTABY OKCHJIbI, OCHOBAHHUSI, KUCIIOTHI, COJIU;

* KJIaCCU(PUIIUPOBATh OKCHJIBI M OCHOBAaHHS TIO CBOWCTBAM, KHUCJIOTHI M COJH TIO
COCTaBY;

* MOJIK30BATHCA TAOOPATOPHBIM 000PYAOBAHMEM M XUMUYECKON TTOCY/I0M;

* POBOJIUTH HECIIOKHBIE XUMHUYECKHE ONBITHl W HAOIIONCHUS 32 W3MECHCHHSIMU
CBOMCTB BEIIECTB B TMPOIIECCE WX TMPEBPAIICHHUM; COOMIOAaTh TpaBHIa TEXHUKU
0e30MacHOCTH TP MPOBEICHNN HAOIIOCHUA U ONIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCJIOTHI M WIEIOYM, MOJB3YSACh WHIUKATOPAMU;
OCO3HaBaTh HEOOXOIUMOCTh COOJO/IEHUsT Mep Oe30MacHOCTH TpU OOpaIleHUU C
KUCJIOTaMH H IIEJI0YaMHU.

* pacKpbIBaTh CMBICI nepuoandeckoro 3akona /. . Menneneena;

* ONMUCHIBATh M XapaKTePU30BaTh TAOTUYHYIO (POPMY TEPHOIUIECKON CHUCTEMBI

XHUMHNYCCKHUX JJICMCHTOB,



* XapaKTepHU30BaThb COCTaB ATOMHBIX fAJIEp M pacHpelesieHUue 4ucia 3JEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM aTOMOB XUMHUUYECKUX 3JIEMEHTOB MaJlbIX MEPUOJOB MEPUOANUYECCKON
CUCTEMBI, a TAKXKE KaJIusl U KaJIbIIUs;

* pa3nuyaTh BHUJABl XMUMHYECKOW CBSA3U: HWOHHYIO, KOBAJECHTHYIO TMOJSPHYIO,
KOBaJICHTHYIO HEMOJIAPHYIO U METANINYECKYIO;

* U300paKaTh ANEKTPOHHO-UOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKUMU
CBSI3SMH Pa3HOTO BUJIA;

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOEHUS HX KPUCTAUIMYECKUX
PEIIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAJUTUYECKUX;

* XapaKTepu30BaTh XUMUYECKHUE DJIEMEHThl U MX COCJAMHEHHUS HA OCHOBE IOJIOKECHUS
AJIEMEHTOB B MEPUOIUYECKON CUCTEME U OCOOCHHOCTEHW CTPOCHHS UX aTOMOB;

* XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUEHHUE MEPUOINUECKOT0 3aKOHA
U TIEPUOANYECKON CUCTeMBbl XuMH4eckux deMeHToB JI. Y. MeHneneeBa; ¢ 0ObSICHSATH CYTh
XUMHUYECKHUX MPOIECCOB U UX MPUHIUITHATBHOE OTIUYNE OT (PU3UICCKHX;

* Ha3bIBAaTh MPU3HAKU U YCIIOBHS MIPOTEKAHUSI XUMHUYECKUX PEAKIIMIL;

* YCTaHABJIMBATh NPHUHAMICKHOCTh XUMUYECKON PEAKIUU K ONPENECIEHHOMY THUILY I10
OJIHOMY U3 KJIACCU(PUKALMOHHBIX MPU3HAKOB: 1) MO YKCIY U COCTaBY MCXOJIHBIX BEIECTB
U MPOAYKTOB peakiuu (peakinuy COeIUHEHUS, pa3IoKeHHs, 3aMelleHusl U oOMeHa); 2) 1o
BBIJICJICHUIO WM  MOIMVIOUIEHHUIO  TEIUIOThl  (peakuMu  HK30TEPMUYECKHE U
SHJIOTEPMHUUECKHE); 3) MO0 U3MEHEHHUIO CTEICHEH OKHUCICHHUS XHUMHUUYECKUX JJIEMEHTOB
(peakyu OKHCIUTEIbHO-BOCCTAHOBUTEIBHEIE); 4) 10 00paTUMOCTH Tpoliecca (peakiuu
obpaTuMble 1 HEOOpaTHMEIE);

* COCTAaBJIATh YPABHEHHUS JICKTPOJIUTUUECKON TUCCOLUUALMU KUCIIOT, IIEI0UYEH, COJIEH;
MOJIHBIE M  COKpAIIEHHbIE HWOHHBIE YpaBHEHHS peakuuid oOMeHa; YypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU;

* MPOTHO3UPOBATh TPOAYKTHI XUMHUYECKUX peakmuii mo Gopmyiam/Ha3BaHUSM
WUCXOJHBIX BEIIECTB; OMPENCsITh HWCXOJHBIC BemecTBa 1o ¢GopMyinam/Ha3BaHUSM
MPOYKTOB PEAKIINH;

* COCTABJISITh ~ YPaBHEHHUS  pEaKklui, COOTBETCTBYIOUIMX  MOCJIEIO0BATEIbHOCTH

(«uemoukey) MpeBpalleHnii HEOPraHUYECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB;



* BBISIBJISITH B MPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUJIETEIICTBYIOIINE O IPOTEKAHUU
XUMHUYECKOU PEaKIUH;

* IPUIOTOBJIATH PAcCTBOPbBl € OIPENEIEHHOM MacCOBOM JOJEH pPacTBOPEHHOIO
BCIIIECTBA;

* OMPEACIIATh XapaKTep CPelibl BOJHBIX PACTBOPOB KUCIOT U IIEJIOYEN 110 U3MEHEHUIO
OKpaCK1 UHJIUKATOPOB,;

* IPOBOJUTh KAYECTBEHHBIC pEAKIMU, MOJATBEPKAAIOIINE HAIWYME€ B BOJHBIX
pacTBOpax BEUIECTB OTACIbHBIX HOHOB

* ONpEACNATh NPUHAICHKHOCTh HEOPTaHMYECKUX BEIIECTB K OJHOMY U3 M3YUYEHHBIX
KJIACCOB/TPYIIT: METAJJIBI M HEMETAJUIbl, OKCUbI, OCHOBAHMUSI, KUCIIOTHI, COJIH;

* COCTaBJISITH (DOPMYJIBI BEIIECTB IO UX Ha3BAHUSIM;

* ONPEACNIATh BAJICHTHOCTh M CTENEHb OKUCJICHUS SJIEMEHTOB B BEIIECTBAX;

* COCTaBJISITH (POPMYJIBI HEOPTAaHUYECKUX COCIUHECHHH 10 BAJICHTHOCTSIM U CTEIEHSM
OKHCJICHUS JJIEMEHTOB, a TaKKe 3apsjaM HOHOB, YKa3aHHBIM B TaOJHUIIE PACTBOPHUMOCTH
KHCJIOT, OCHOBAaHUM U COJICH;

* OOBSCHAThL 3aKOHOMEPHOCTH W3MEHEHUS (PU3MUECKUX M XUMHUYECKUX CBOWUCTB
IPOCTHIX BEIIECTB (METAa/UIOB M HEMETAJJIOB) M MX BBICIIUX OKCHIOB, 00pa30BaHHBIX
3JIEMEHTAMHU BTOPOT'O Y TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIHME XWMHYECKUE CBOMCTBA, XapaKTepHBIC IS TPYHI OKCHJIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMMHUYCCKHE CBOMCTBA, XapaKTEpPHBIC IS Ka)KJIOTO W3 KJIACCOB
HEOPraHWYECKHUX BEIIECTB: KUCIIOT, OCHOBAHUM, COJIEH;

* IPUBOAUTH NPUMEPHI PEAKIHUH, TMOATBEPKAAIOMUX XHUMHUYECKHE CBOMCTBA
HEOPraHWYECKHUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* OIPENEIISTh BEIIECTBO-OKUCIUTEIb M BEIIECTBO-BOCCTAHOBUTENIb B OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUSIX;

* COCTABJISITh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN OalaHC (I M3YYSHHBIX PEAKITAN)
0 MPEJI0KEHHBIM CXEMaM PEAKIIUM;

* IPOBOJAUTH J1AOOPATOPHBIE OINBITHI, TMOJATBEPKAAIOIINE XUMUYECKHE CBOMCTBA

OCHOBHBIX KJIACCOB HCOPTaHNYCCKHNX BCIICCTB



BoinyckHuk noayuum 603M0MCHOCHb HAYUUMBCA:

* 2PAMOMHO 0OPAWAMBCA C BEUYECMBAMU 8 NOBCEOHEBHOU HCUZHIL,

* 0co3HAB8amb He0OX0OUMOCMb COONI00eHUsl NPAUL IKOA0SUYECKU 0e30nacHo20
nogeoeHUsl 8 OKpydcarouel NpupooHoll cpeoe;

* NOHUMAMb CMbBICT U He0OX0OUMOCHb COONI00eHUsT NPeONUCAHUN, Npedlazaemvlx 8
UHCMPYKYUSAX NO UCNOTIb30BAHUIO JIeKAPCME, CPEOCME ObIMOo8OU XUMUU U Op.;

* UCNONBL308AMb NPUOOPEMEHHbIE KTOYedble KOMNEMEeHMHOCMU NpPU  BbINOJHEHUU
UCCe008aMeNbCKUX — NPOEKMO8 N0 UYUEHUID  C8OUCMS, Cnoco608 NONYUeHUs U
PACNO3HABAHUS BeUeCm8;

* PA38UBaAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCNONb3YSL CPEeOCmBA YCMHOU U
NUCOMEHHOU KOMMYHUKAYUU npu pabome ¢ MeKCmamu Y4yeOHUKa u OONOJIHUMENIbHOL
JUMepamypotl, CHPABOYHbLIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCMb K YBANCEHUIO UHOU
MOYKU 3peHUst Npu 00CYIHCOeHUU Pe3YTbINAMO8 8bINOIHEHHOU PaOOmbl,

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O Beuecmsax U XUMUUEeCKUX Npoyeccax,
KPUMu4ecky OMHOCUMbCSL K NCeBOOHAYUHOU UHPOpMAyuU, Hed0OpOCO8eCmMHOU peKiame,
Kacaroueicsi UCNOIb308aHUsL PA3TUYHBIX 6eULeCTNSE.

* 0CO3HABAMb 3HAYEHUEe MeoPemUudecKUx 3HaAHUL Ol NPAKMU4ecKol OesmeibHOCmu
yenoseKda,

* OnUCHIBAMb U3YUEHHbIE 00bEeKMbl KAK CUCMEMbl, NPUMEHSSE T02UKY CUCIEMHO20
ananuza,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMSAX NEePUOOUHECKOl CUCMEMbl XUMUYECKUX
INEMEHMO8 OJisl OOBACHEHUSL U NPEeOBUOEHUSL CBOUCME KOHKDEMHbIX 8eUeCma,

* Pazeusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPEOCMEOM YeryOieHus 3HAHUL
00 ucmopuu CmMamo8IeHUs. XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NEePUOOUYECKO2O
30KOHA KAK O0O0HO020 U3 GAJCHEUWUX 3AKOHO8 NPupoovl, a MAKICE O COBPEMEHHbIX
OOCMUINCEHUSX HAYKU U MEXHUKU.

* cCOCMasnsameb MOJEKYIAPHbIE U NOJHbIE UOHHBIE YPABHEHUS NO COKPAUEHHBIM UOHHBIM
VPABHEHUSM,

* NPUBOOUMDb NPUMEPbL Pearyull, NOOMEEePAHCOAUUX CYUWECMBOBAHUE B3AUMOCEIA3U

Meofcay OCHOBHbIMU KIACCAMU HEOP2AHUYECKUX 6eUleCmE,



* IPOCHO3UPOBAMb DE3YbIMambl 8030eUCMBUsL PA3IUYHBIX (PAKMOPO8 HA USMEHeHUe
CKOPOCIU XUMUYECKOU peaKyuu,

* NPOCHO3UPOBAMb PE3YIbMamsl 8030€liCMBUs PA3IUYHLIX (HAKMOPO8 HA cMeujeHue
XUMUYECKO20 PABHOBECUS.

* IPOCHO3UPOBAMb XUMUYECKUe CBOUCMBA 6eujecms Ha OCHOGe UX CcOocmasd U
CMpOeHUsl;

* NPOCHO3UPOBAMb  CNOCOOHOCMb  Geujecmea NpoAGIAmMb  OKUCIUMENbHble UL
80CCMAHOBUMEbHBLE CEOUCMBA C YUEMOM CMeneHell OKUCIEHUS JJIeMEeHMO8, 8X00AUUX 8
e2o0 cocmas;

* BbIAGIAMb CYUWECMBOBAHUE 2EHEMUUECKOU B3AUMOCEA3U MeAHCOY BeeCmBaMU 6
pA0y: npocmoe 8euecmeo — OKCUO — 2UOPOKCUO — COTlb,;

* 0P2aHU308b16aMb, NPOBOOUMb YVUEHUYECKUEe NPOEKMbl N0 UCCIe008AHUID CBOUCME

eeuecmes, UMernwux 6AddCHOE npakmuiecKkoe snavernue

Onucanue y4eOHO-METOAMYECKOr0 W MATEPHAIbHO-TEXHHUYECKOr0 obdecredeHust

Y4yedHo — MeTOANYECKOE O0ecIieyeHue

1.ITlpumepHas mporpaMMa OCHOBHOTO 001Iero 0opa3oBaHus o XUMUH (0a30BbIN YPOBEHB);
2.ABtopckast mporpamma O.C.I'abpuensna, coorBercTBytomas denepaibHoMy ['ocymapcTBeHHOMY
o0pa3oBaTeIbHOMY CTaHJAPTYy OCHOBHOTO 00I1ero o0pa3oBaHus U JOMyleHHass MUHUCTEPCTBOM
obOpazoBanus u Hayku Poccuiickoit @enepanuu (O.C.I'abpuensu [Iporpamma kypca xumun 1 8-9
KJ1accoB 001eoOpazoBaTenbHbIX yupexaenuid / O.C.I'abpuensa. — M.: Ipoda, 2012r.).

3.I'abpuensn O. C., Ocmpoymos U. I'. HacTtonbHas KHUTA yauTess. Xumus. 9 k 11.: Meroaudeckoe
nocobue. — M.: [Ipoda, 2010r

4. Xumus. 9 k 11.: KoHTpousibHbIe U TTpoBepouyHbIe padoThl K yuebnuky O. C. 'abpuensna «Xumus. 9/ O.
C. I'abpuensH, I1. H. bepeskun, A. A. Ymakosa u 1p. — M.: [Ipoda, 2009r.

5.I'abpuenan O. C., Ocmpoymos U. I'. U3yyaem xumuto B 9 k 11.: Jlugaktuueckue Marepuaisl. — M.:
bauk maroc, 2009r.

6./ abpuenan O. C., Hwykoea A. B. Pabouas tetpans. 9 k 1. K yuebnuky O. C. 'abpuensna « Xumus.
9. — M.: llpoda, 2012r.

7.Tabpuenan O. C., Bockobouinuxkosa H. II. Xumus B TecTax, 3ajadax, yHOpaxHEHHUsAX. 8— 9 ki —

M.: [Ipoda, 2009r.



MartepuajibHO-TeXHHYeCKOe o0ecreyeHue:

Jnst oOydeHHs] ydyalluxcs OCHOBHOM IIKOJBI B COOTBETCTBUH C TpeboBanmsmMu DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30oBaTENbHOIO CTaHJapTa HEOOXOaMMa peanu3anus AesTebHOCTHOTO MOIX0/a.
JleaTenbHOCTHBIM TOAX0J TpeOyeT IMOCTOSHHON Omophl mpoiiecca OOydeHHs XUMHUHM Ha JIeMOHCTpa-
IIUOHHBIA IKCIIEPHUMEHT, MPAKTHUECKUE 3aHATHS M JIAOOPATOPHBIE OMBITHI, BBIOJHSIEMBIC YYAIIUMUCS.
KabuHer XxuMum OCHAIIEH KOMIUIEKTOM JEMOHCTPAIIMOHHOTO W JabOpaTopHOTO OOOPYAOBAHHS TIO
XAMUU I OCHOBHOW IIKOJIBI. B KaOMHETE XMMHUHU OCYIIECTBISIFOTCA KaK ypOuHas, TaK U BHEYPOUHas
(bopMBI  yI€OHO-BOCIIMTATEIIBHON JEATEIBHOCTH C ydamumucs. OcHameHne B OOJibIIed 4YacTH
cootBeTcTBYeT IlepeuHto oOoOpynoBaHWsA KaOMHETA XMUMHUU M BKIIOYAET paA3JIUYHBIE THUIBI CPEJICTB
o0yuenus. bosbiryto yacte 000pyA0BaHUSI COCTABISAIOT YUEOHO-TIPAKTUUECKOE U Yy4eOHO-1abopaTopHOE
00OpyZ0BaHUE, B TOM YHUCIIE KOMIUIEKT HATypalbHBIX OOBEKTOB, MOJIEIH, IPUOOPH U MHCTPYMEHTHI IS
MPOBEACHUST JAEMOHCTPAMK M TPAKTHUYECKUX 3aHSATHH, JEMOHCTpPAIMOHHBIC TaOJMWIBI, BHIEO, Meaua
OCHAII[EHHE.

B koMIIEKT TeXHWYECKHX W HH(POPMAIMOHHO-KOMMYHHKATHBHBIX CPEICTB OOYYCHHUS BXOJAT:
anmapatypa Juid 3anucedl 1 BOCIPOU3BECHHS ayIuo- U BUJACOMH(OPMALIUY, KOMIIBIOTEP, MYJIbTUMEIUA

IIPOEKTOP, JOCKA C UHTEPAKTUBHOM NPHUCTABKOM, KOJUIEKIUS MEUa-PeECYpPCOB, BbIX0 ] B IHTEpHET.

Hcnonp30BaHne 3JEKTPOHHBIX CPEICTB O0YUICHHUS TTO3BOJISIOT:
® AKTHUBU3UPOBATh JACATEIBHOCTH OOYYaIONIMXCS, MOJydaTh OoJiee BBICOKHE KAueCTBCHHBIC
pe3ynbTaThl O0yUEHUS,

e 1pu noarotoke Kk EI'D obecrieunBaTh caMOCTOSITETLHOCTD B OBJIAZICHUU COJICP)KaHUEM Kypca

e (dopmupoBate HKT - KOMHETEHTHOCTb, CIOCOOCTBYIOIIYIO YCHEIIHOCTH B YyueOHOM
NesITeNIbHOCTH;

e ¢dopmuposats YY/I;

Hamypanvnvie 06vexmut

HartypanbHble 00bEKThI, HCHOJb3yeMble B 00y4YEeHUH XUMUHU, BKIIOYAIOT B c€0sl KOJUIEKLIMM MUHEPAJIOB
Y TOPHBIX NTOPOJI, METAJIJIOB U CIIAaBOB, MUHEPAJIbHBIX YI0OPEHUH, acTMacc, KaydyKoB, BOJIOKOH U T. JI.

O3HakoMJIeHHE YdalluXcs ¢ 00pa3liaMd MCXOJHBIX BEILECTB, HMOJIYIPOJYKTOB M TOTOBBIX H3JENINH
MO3BOJISIT MOJIyYUTh HArJIAHOE IpeJCTaBleHre 00 3TUX MaTepuanax, WX BHEIIHEM BHUJE, a TAKXKe O

HEKOTOPLBIX (1)I/I3I/I‘ICCKI/IX CBOICTBax.

Xumuuecxuepeakmuebl u mamepuaiibl



OOpamienrne €O MHOTHMMH BEUIECTBAMU TpeOyeT CTpOroro CoOOMIONEHUS TpPaBWI  TEXHUKU
0€30MaCHOCTH, OCOOEHHO MpPU BBINOJHEHUH OIBITOB CaMUMH ydamuMmucs. Bce HeoOXoaumbie Mepsl

MMpEaAOCTOPOIKHOCTU YKA3aHbI B COOTBCTCTBYIOIIUX NOKYMCHTAX U MHCTPYKIUAX.

Xumuueckaa nabopamopuan nocyoa, annapamst u npudopvl

XuMuueckass mocyjaa MOApa3JesseTcs Ha JABE TPYNIbL: JUISl BBIIOJHEHUS OIBITOB YUYallUMHCS U
JIEMOHCTPALIMIOHHBIX OIBITOB.

[TpuGopsl, ammapaTsl U YCTaHOBKH, HCIIOJIb3yeMbIe Ha YpOKaxX XHMHH, HOJPA3JCIAIOT Ha OCHOBE

MPOTCKAIOIIUX B HUX (1)I/IBI/I‘~I€CKI/IX U XUMHUYECKHUX .

Mooenu

OObekTaMH MOJCITUPOBAHUS B XWMHUHU SIBISIOTCS aTOMBI, MOJICKYJIBI, KPHUCTAJUTBI, 3aBOJCKHE
anmaparsl, a TAaK)Ke MTPOUCXOISIINE TPOIECCHI.

B nmpenonaBanny XMMUM MCTIOJIB3YIOTCS MOJIETH KPUCTALTHYECKUX PEMIETOK aiamasa, rpadura, cepsl,
docdopa, oxcuaa yriepona(ly), moBapeHHOU comnu, Jibaa, HWOda, JKeje3a, MEIW, MarHus, HaOOpbI
MOJIEJIeH aTOMOB JJISI COCTABJICHHUS MIAPOCTEPKHEBBIX MOJICIICH MOJICKYIIL.

Yueonwvie nocooun na neuamnoit ocnose

B mporecce 00ydeHUsT XUMHUH WCIIOIB3YIOTCS CIEAYIONIHAE TAOMUIIBI MOCTOSTHHOTO 3KCTIOHUPOBAHUS:
«Ilepuogmueckast cuctema xumudeckux 3eMentoB J[.M. MenzaeneeBa», «Tabmuia pacTBOpUMOCTH KHC-
JIOT, OCHOBAHUU U COJIEN», «DIEKTPOXUMUUYECKUHN Pl HAPSKEHUM MeTauoBy, «KpyroBopoT BemiecTs
B MIPUPOAE» U JIp.

JIy1st opraHu3anyy caMoCTOSATEILHON paboThl 00yUYaOMIUXCsl HA YPOKax MCIOJIB3YIOT Pa3HOOOpa3HbIC
IUIAKTUYECKUe MaTepHualibl: TETpajd Ha I[€YaTHOM OCHOBE WM OTJAEIbHbIe pabouue JUCTHI —
MHCTPYKIMHU, KapTOUKH C 3aJlaHUsIMU Pa3HOM CTENeHW TPYAHOCTH JUIsl M3Y4eHHs HOBOTO Marepuaa,

CaMOIIPOBCPKU U KOHTPOJIA 3HAHWUH yqamuxcs.

Jiia obecrieyeHust 6€30MacHOro TpyAa KaOMHETe XUMUU UMEETCS:
¢ MPOTHBOIOXKAPHBIM HHBEHTAPb
® anTeuyky ¢ HAOOPOM MEIMKAMEHTOB U MEPEBA30YHBIX CPE/ICTB;
® HMHCTPYKIIMIO MO MpaBUiIaM O€30MacHOCTH TPpyAa ISl 00yJaromuxcs

® JKYPHAJI pETrUCTpallMi MHCTPYKTAXKA 110 IIpaBHJIaM 0e30I1acHOCTH Tpyaa.



oy

POYHOC IVIAHUPOBAHHUC

N(_) Tema ¥ THUII Ypoka I[aTa 9J1eMEeHTHI CoacpKaHust H.Ha}mpyeMLIe J L
o/ IIpeamerHbIe Metanp
I
BBeueHne. Oﬁlllaﬂ XapaKTEPUCTUKA XUMHUIECCKUX JIEMEHTOB U XUMHUYECCKUX pealclmi/i. Hepno;mqecmli/i 3aKo0
xumMudyeckux 3jaeMeHToB /I.U.Menaeneena. (104.)
1. | XapakrepucTukaxum Beoanbiii unctpykrax no OT u Th. Hayuamca: XapakTepu3oBaTh PeryassiTuBHEI
HUEeCKOTO dIeMEHTA iiﬁé:::ﬁ?ﬁﬁisigl;:}?:}?cX9 XUMHUYECKHE DJIeMEHTHI 1-3 —T0 3aa4M Ha OCH(
nepuofa no ux nojpoxenuro [ICXD | uTo yxe nu3pec
Ha OCHOBAaHHH €r'0 .. Menneneesa. L. Menyeneesa. VHAIIMCS, ¥ T
HOJIOKCHUA B JleMOHCTpaLIKA: MOACIH aTOMOB Ionyuam 603Mmo2CHOCHb HEU3BECTHO
[Iepnoanueckoit SMIEMEHTOB 1-3 1o neprozon Hayuumucs: ONUCHIBATh u3ydcHHele | Ilo3HaBaTeb)
CHUCTEME O00OBEKTHI KaK CUCTEMBbI, IPUMEHSISI BBIJIETISIIOT M (D
. . Menpeneesa JIOTMKY CUCTEMHOI'0 aHaju3a MI03HABATENbHY
KommyHukar
COOCTBEHHOE M
3a/1a10T BOIPOC
MapTHEepa MOHs]
2. | CBoiicTBa OKCHIOB, X¥MMIYecKre CBOHCTBA OKCUJIOB, Hayuamcsa: na3piBath o0me PeryasiTuBHBI
KHCJIOT, O CHOBaHUMU U OCHOBaHHH , KUCIIOT, COJ'IeHuB CBCTC XUMHUYECKUE CBOUCTBA KUCIIOTHBIX, 3a7a4y, ONpe¢
o TEOpUH JJICKTPOJIUTHICCKOU OCHOBHBIX OKCHUJIOB, KHUCJIOT, IIOCJIEI0BATEIE
COJICH B CBCTC TeopEII/I JMCCOIHAIIMH ¥ OKUCTICHS- OCHOBAHHIA U COJIEH ¢ MO3UIUK Lesiel ¢ yueron
QJICKTPOJIUTUYCCKOHN BOCTaHOBJICHUSA TD/1; NpUBOAUTE IPHMEPHI pe3ynbTara, co
Aucconuanmu nu peaKIuii, TOATBEPKAA0IINX IITOPUTM JIEHC
OKHUCJIEHUSI- XMMHYECKHE CBOMCTBA: OKCHJIOB, ITo3naBaTeJIbl
BOCCTAHOBJICHUS KHCJIOT, OCHOBAHMH, COJICH; CaMOCTOSITEIIbE
OIPECNATH BEIIECTBO — OKUCIHUTENb | (OPMYIHUPYIOT
U BELIECTBO —BOCCTAHOBUTEIb B UCIIONB3Ys 001
OBP; 3ama4
Ionyuam eo3mooicHocmb KoMMyHuKarti
HAYy4UumsCs.: IPOrHO3UPOBATH KoHnTpons u on
CIMOCOOHOCTD BEILIECTBA IPOSIBIISTH napTHepa
OKHCJIUTEIbHBIC HIIH
BOCCTaHOBUTENIbHBIE CBOHCTBA C
Y4ETOM CTEIIEHEH OKUCIIECHUS
3JIEMEHTOB, BXOAIINX B €r0 COCTaB
3. AM(bOTeprIe OKCHIBI IlonsiTue o nmepexonHbIX 3neME:HTax. Hayuamcsa: xapakrepu3oBaTb PerynsiTuBHBI
¥ THAPOKCHUIBI AmboreprocTs. ['eneTndeckuit psiz XHMHYECKHe cBocTBa aMmdorepHblx | [IpuanMaror n
NepeXOAHOI03J1EMEHTA. OKCHIOB U THIPOKCHUJIOB; 3aJa4y, YYUTHI]
JIa6.onbiT: 1.Ilonysenne ruapoKChaa | yemosb30BaTh PH XaPAKTEPHCTHKE | YIMTENEM OPH
[HUHKA 1 HCCIIEI0BAHNE CTO CBOUCTE BEIIECTB TIOHATHE «aM(POTEPHOCT», | HOBOM y4EOHO!
MPOBOJUTH OIIBITHI, COTPYIHUYECTE
MOATBEPKIAIOIIIE XUMHUECKHE IToznaBaTeJibl
cBOMCTBa aM(OTEPHBIX OKCHUIOB U Crasar u Gopy
THIPOKCHU/IOB; YpOKa, CaMOCT
Ionyuam eo3mooicHocms ANTOPUTM AEST
HAy4UumsCs: OCO3HABATh 3HAUCHNE poOIEeMbI
TEOPETUUECKHUX 3HAHUM JUIs KommyHuxkari
MIPaKTUYECKON AEATEIbHOCTH [IposBisitoT aK
Yea0BeKa B3aUMOEHCTBI
TIO3HABATEIIbHE
KOMMYHHUKATHE
BOIIPOCHL, (hop?
3aTpyAHEHHS, 1
COTPYIHUYECTE
4. HepI/IO JIAYECKUIN Crpykrypa IICX3 JI.M. Menneneesa. Hayuamcsa: onuceiBath U PerynsiTuBHbI
39KOH H Crtpoenue aroma. PU3NUECKUI CMBICIT XapaKTepU30BaTh TAOIMYHYIO I11aHKMpyIOT CB
I HOPAIKOBOr0 HOMEpPa, HoMepa nepuona, | gopmy [ICXD JI.M. Menzeneesa; COOTBETCTBUH
CpUOANTCCKaAL HOMEpA TPYIILI XUMHIECKOT 0 3JIEMEHTA | eytaTh yMO3aKIIOUEHHS O XapakTepe | 3a/1adei u ycic
cucrema B [ICXD JI.U. Menneneesa. [Ipuanabt

. . MeHpeneeBa B

HM3MEHEHHUS CBOMCTB XUMHUYIECKHX

M3MCHCHHUS CBOMCTB XUMHIECKHUX
QJICMCHTOB C YBCIIMYCHUCM 3apA10B

ITo3HaBaTe bl




CBETE YUYEHHUS O
CTPOCHUU aToMa

3JIEMEHTOB M UX COSIMHEHUH B
Teproaax M rpymnmnax, TIaBHBIX
nonrpynmax [ICXD J.1. Menneneesa,
JleMoHcTpanus: pa3auuHbie GOPMBI

ATOMHBIX SJIEp.
Honyuam 6o3modncnocms
HAyYyumsCs. TPUMEHSTh 3HAHUS O
3aKOHOMEPHOCTSX TTePHOANICCKON

1 QOpMYIUPYK
YpOKa; OCO3Hal
CTPOSIT B YCTHO

TaOJINI IEPHOANIECKOH CHCTEMBI.
JIa6.0mbIT: 2.MOeIHpOBaHHE CHCTEMBI XMMUYECKHX JJIEMEHTOB gOMMyH“KaTI
. L ' JIaICHAE MOH
noctpoenns [eproameckoii cuctemsr | AV OOBACHEHHS H NIPE/IBHICHHSA HAJIOTHYECKO}
JLUL. Menseneesa CBOICTB KOHKPETHBIX BEIIECTB
XumMuueckas XuMudeckasi OpraHu3alus KUBOU U Hayuamca: xapakTepu3oBaTh PerynsiTnBHbI

OpraHu3aIus KUBOU
Y HEKUBOU ITPUPOIBI

HEXHBOH pupoasl. XUMUYECKUH
COCTaB siipa, MAaHTUU U 3EMHOM KOPBHI.
XUMHUUECKHUE FTEMEHTHI B KJIETKaX
JKUBBIX OpraHU3MOB. Makpo- u
MHUKPORJIEMEHTHI.
JeMoncTpanusi:Mogens cTpoeHus
3eMHOTO0 I1apa B IONEPEYHOM
paspese

XHUMUYECKHI COCTaB JKUBOK KIICTKH;
COCTaB dapa, MAaHTUN 3eMHOM KOPBbI;
HO/Zyllam B03MOIHCHOCMb
HAy4umaoscs.: O00BACHATH MHDP C TOUKH
3pCHUA XUMHHU

UCTIONB3Ys CIIe
cpencTtsa. Yme
ycrexa WM He
JIESITETBHOCTH
Ilo3naBaTenn!
CPaBHHUBATH H (
nonsitus. CTpo
paccyxkicHue,
MPUYHHHO — CJ]
[IpencTBasTs u
pPHUCYHKA
KommyHukar
OrcTanBaTh CB
IPUBOUTH apT
UX (aKramu

Knaccuduxarus
XUMHUYECKUX PEeaKIil
10 Pa3IUIHBIM
OCHOBAHHSIM

O060011EHNE CBENEHHI 0 XUMHUECKUX
peaknusx. Knaccupukarus
XUMUYECKHUX PEAKLMU 10 pa3InYHbIM
OCHOBAHUSM:

COCTaBY U YKCITy PEarupyroumx 1
00pa3yroLuXCs BEIECTB, TEIIIOBOMY
sddexry,

HAaIpaBJICHUIO, U3MEHEHHUIO CTereHeH
OKHCIICHHSI DJIEMEHTOB, 00pa3yIoIInX
pearupymoiime BeuecTna, dase,
UCIIOJIb30BAHUIO KaTajIu3aTopa.

JIab. onbITHI.

3. 3amMmeleHne Keae30M MEIU B
pactBope cyibdara meau (11)

Hayuamcs: ycTaHaBIMBaTh
MPUHAJTIC)KHOCTD XUMHYECKOH
PEAKIMHU K ONPEAEIEHHOMY THILY 110
OJJTHOMY M3 Ki1acCH(UKAIMOHHBIX
MPU3HAKOB: 1) IO YHCITy ¥ COCTaBY
HCXOAHBIX BEIIECTB U MMPOAYKTOB
peaximu (peakuy COeqUHEHHS,
Pa3IoKeHus, 3aMEeIIeHUs 1 OOMeHa);
2) 10 BBIIEIICHUIO WK
TIOTJIOIICHUIO TETUTOTHI (PeaKIiu
9K30TEPMHUYECKHE U
SHIOTEPMUYECKHE);

3) 110 U3MEHEHHIO CTEIEHEH
OKHCJICHHUSI XUMUYECKUX 3JIEMEHTOB
(peakiuu OKUCTUTEIHHO-
BOCCTaHOBHUTEIILHEIE);

4) 110 06paTHMOCTH TpoIecca
(peakiuu oOpaTUMBIE U
HeoOpaTHMEIE);

THonyuam 603M0#CHOCNb HAYUUBCA!
COCTABIIATH MOJIEKYIISIPHBIE U
TIOJTHBIC HOHHBIE YPaBHEHHUS 10
COKpAIIICeHHBIM HOHHBIM
YpaBHCHHSIM.

PerynsaTHBHbI
BeinBuraror Be
HpOOIIEMBI, 0CC
pe3yabTar

ITozHaBaTeJ b
Beibupator ock
KiaccuuKanm
[TpeoOpa3oBbIB
OJIHOTO BUJIA B
ce0st ynoOHyro
NpeCTaBIICHHS

KommyHukaT
OtcranBaTh CB
TPUBOIUTH apI
ux ¢axramu. P
MHEHHeE, J0Ka3
TEOpUH

[Tonsitue o ckopocTu
XUMHYECKOH
peakiuu

ITonsiTHE O CKOPOCTH XUMHUUYECKON
peaxmpn. OaKTOPHI, BIUIIONINE HA
CKOpPOCTh XUMHYECKUX PEaKIUii.
JdemoncTpauuu:

3aBHCHMOCTH CKOPOCTH
XUMHYECKON pEakIiy OT IPUPOIBI
pearupyrommx BemecTs.
3aBHCHMOCTD CKOPOCTH XUMUIECKOM
peaxyu OT KOHIIEHTPAIHH
pearupyromnx BemecTs.
3aBHCHMOCTh CKOPOCTH XUMHUYECKON
peaxIyu OT TIOIIAIH
COIIPUKOCHOBEHHS PEarHp yFOIIIX
BEIICCTB («KUTISIINN CTION).
3aBUCHMOCTH CKOPOCTH XHMHUIECKOM

Hayuamca: nazpBath (haKkTOpHI,
BIIISTFOIIINE HA CKOPOCTh
XUMHYECKON pEakIny U 0OBSICHSITH
WX BIUSHUE HAa CKOPOCTD
XUMIYECKON peakIiy; Ha3bIBaTh
(haKTOpPHI, BIHAIOMINE HA CMEIICHIE
XUMIYECKOTO PAaBHOBECHSI.

Ionyuam 6o3mooicHocms
HAYy4umsCs.: TPOrHO3UPOBATH
Pe3yNIbTaThl BO3JICHCTBHS
pa3nuIHBIX (PaKTOPOB HA U3MECHEHUE
CKOPOCTH XUMHWYECKOH PeaKIny;
MPOTHO3UPOBATH PE3YNIBTATHI
BO3JICHCTBHS PA3ITUYHBIX (JAKTOPOB

PerynsiTuBHbI
CamMocTosTenb

bopMynHpyOT

Ilo3naBaTens!
BeisBasior npy
sierieHnd. CTpo
paccyXaeHus,

MPUYHUHHO — CJI

KommyHuxkari
YUuTHIBaIOT pa
CTPEMSTCS K KC
MO3HULUHI B COT|

(hopMyIHpYIOT




peaxuuu ot Ha CMEIIEHHE XUMHYECKOTO TIO3UIIHIO
TeMITepaTyphl pearupyomnx paBHOBeCHS
BEIIECTB.
JIab. OnbIThI:
4. 3aBUCUMOCTb CKOPOCTH
XMMHYECKOH peakiy OT
TIPUPOJIBI pEarkpyIOINX BEIIECTB Ha
TIpUMepe B3aUMO/ICHCTBUH KUCIIOT C
MeTaJlIaMHU. 5. 3aBUCUMOCTh
CKOPOCTH XMMUYECKON pEaKknuy OT
KOHLICHTPALIH Pearupyomnx
BEIIECTB Ha MPUMEpE
B3aUMOJICHCTBUS IIMHKA C COJITHOM
KHCIJIOTOW pa3iIMYHON KOHIIEHTPAIWH.
6. 3aBHCUMOCTb CKOPOCTH
XMMHYECKOH Peakiy OT IUIOIAAN
CONPUKOCHOBEHUS pearupyroInx
BEIIIECTB.
7.MonenupoBaHHUe KHUIIAIIETO CIO».
8. 3aBUCHMOCTH CKOPOCTH
XHUMHYECKOH peakiu OT
TeMIlepaTypbl pearupykoliuxX BEIECTB
Ha IpuMepe B3auMOJICHCTBHS OKCHJIA
meau( 1) ¢ pacTBopoM cepHoit
KHUCJOThI pa3JINYHON TEMIIEpaTypbl
8. | Karanuzaropsr Karanuszaropsl 1 kaTanus. Hayyamcsa: ncrionp30BaTh npu PerysisiTuBHBI
WHru6uTopsl. AHTHOKCH/IAHTHI. XapaKTEPUCTUKE NPEBPALLEHUI YUuTHIBAIOT I}
Jemoncrpannu: BEILIECTB MOHSATHSI «KaTalIn3aTopy, U KOHTPOJIE CIT¢
I'omoreHHsIi U reTeporeHHbIN «MHTUOUTOPY, KaHTHOKCUJIAHTBD), OCYILECTBIIAIOT
KaTanu3bl. PepMEHTATUBHBIN MPOBOJUTH HECIIOKHBIEC XMMUUECKHE
katanu3. MHrubupoBanue. OIILITHI U HAOIIONEHNS 3a ITo3znaBaTeJibl
JIab.onbIThI: WU3MEHEHUSMU CBOMCTB CBOWCTB CamocTosTenb!
9. Paznoxxenne BELIECTB B IPOLIECCE NPEBPALLCHUN, IEATEILHOCTHT
IIEpOKCUJa BOLOPOA C IIOMOLLBIO cobmonath npasuna Th u OT. Pa3JIMYHOrO Xa
okcuga maprania (IV) u xkaranassl. THonyuam eozmodarcrocmo KommyHukaT
10. OCHapyxeHHe KaTanasbl B Hay4umCcs: TPAaMOTHO 00paIaThCcs JloroBapuBaror
HEKOTOPBIX MUILEBBIX TPOIYKTAX. C BEIIECTBAMH B [IOBCETHEBHON JIeATeNIbHOCTH,
11. arubupoBanre B3aUMOICUCTBUS | JKU3HU PELIEHHUIO, B TC
KHCIIOT C METaJlJIaMU YPOTPOIIMHOM CTOJIKHOBEHHIO
9. | O6o06IIeHHE U Hayuamcs: 00001maTh 3HaHUS 1 PerynsituBHbI
CHCTeMaTH3alus MPEJICTABIATE HX CXEM, Tabunu, BHVOCSIT HE00X(
o Ipe3eHTanui JIEUCTBHE TTOCIT
3HaHHU I10 TEME
OCHOBE €TI0 U Yy
«BBenenue» CIeTaHHBIX Ol
IHo3naBareb}
CTposT pedeBo
YCTHOU Y TIUCB!
Kommykatusi
JICHCTBUS NapT
10. | KouTpoabHasi KoHTpons npeaMeTHBIX U Hayuamcsa: npuMeHsITh noflydeHHble | PeryJIiTUBHBI
paGoraNel METaIPeIMETHBIX YIeOHbBIX ACHCTBUH | 3HaHUS U CPOPMHUPOBAHHBIC YMEHHUS | MOIMIATOBBIA U
o Teme « Beenenmue. JUISL pelIeHus ya4eOHbIX 3a7ad pe3ynbTary
1o TeMe OOmmas xapaKTepuCTHKa XUMHIECKUX IHo3naBaTenbl
«BBenenne» 5]1€MEHTOB ¥ XUMHYECKUX PEeaKLHUii.

Ilepnoauueckuii 3akoH U
Ilepunoauueckas

CHCTEMa XHUMHUYECKUX JIEMEHTOB
. 1. MennaeneeBa»

CTPOSIT PEYEBOX
YCTHOM Y TIHCB!
Kommykatusi
pa3Hble MHEHH:
KOOpAMHAIINH |
COTPKYTHHYEC]

Tema 1. Meraibi(184.)

11. | Monoxenne

IlomoxxeHnne MeTamioB B

‘ Hayuamcsa: xapakrepu3oBaThb

PeryasituBHbIC:




3JIEMEHTOB-METAIIIIOB
B Ilepuoanueckoii
cUCTEME

. W. MenaeneeBa u
O0COOCHHOCTH
CTPOCHUS HX

Ilepronuueckoil cucreme
XUMHYECKHUX JIEMEHTOB

J. N. MenpneneeBa. Metamueckast
KpHUCTAJTHIECKas peIIeTKa 1
MeTaJUTHYeCKast XUMHICCKast CBS3b.
Oo6mme ¢pu3nveckrue CBONCTBa
METaJIJIOB.

METAaJUTHI TI0 UX TTOJIOXKCHHUIO B
TIICX3 A.1.Menpeneena,
OIMUCBIBATH CTPOCHHE
(hm3myeckre CBOMCTBA METAIIJIOB,
OOBSICHATH 3aBUCUMOCTH CBOWCTB
METaJUIOB OT HX TTOJIOXKCHHUS
[NCX3 .M. Menneneena;

IIpuHUMAIOT 1 COX
3a/1a4y, TUIaHUPYIC
COOTBETCTBHH C IIC
YCIIOBUSIMU €€ pea.
IHo3HaBaTe1bHBIE
Ucnone3yror 3Hak
cpencTBa

aToMOB. DH3HUECKHE CruiaBbl, MX CBOICTBa M 3HAUCHHE. Tonyuam eo3modrcrocmo KoMmykaTnBHbBIE
CBONCTBA METAIIIOB. Jemoncrpanun: HAYUMbCA: TIPOTHO3HPOBATH ApPryMEeHTHPYIOT C
OO0pa3ue! crIaBoB CBOICTBA HEM3y4YEHHBIX KOOPJMHUPYIOT €e
Crnuiael SIIEMEHTOB M MX COSJUHEHMI HA | COTPYIHMYECTBE
OCHOBE 3HaHUH O
TIEPHOINYECKOM 3aKOHE.
12. | Xumunueckue XUMHUYECKUe CBONCTBA METAJUIOB Kak | Hayuyamcs: onuchIBaTh CBOicTBA | PeryasiTHBHBbIE:
CBOMCTBA METAILIOR BOCCT@HOBUTEIEH, a TAK)KE B CBETE MX | BEUIECTB Ha OCHOBe HaOmroneHnii | [TocraHoBKa yueOr
TIOJIOKEHHUS B 3JIEKTPOXHUMHUYECKOM 3a UX IpPEBpAILEHUSIMH, COOTHECEHHSI TOTO,
Ppsy HanpsHKEHUH METaIoB. JIEMOHCTPHPYEMBIMH YUHUTENIEM, | YCBOEHO , U TOTO, !
Jemonctpanun: B3anmopneiicteue uccienoBaTh cBoiicTBa BeliecTB | ITo3HaBaTeIbHbBIE
METAJJIOB C HEMETaJJIAMU. B XOJI€ BBIMOJIHEHHS BeinBrnkeHne ruric
Jla6. onbiThl: 12.B3aumozelicTBue 71a00paTOpPHOrO ONBITA, /IENATh JIOKa3aTeIbCTBO
PacTBOPOB KHCIIOT U COJIEH C BBIBOJIBI O 32aKOHOMEPHOCTSIX
MeTaIaMu CBOICTB MeTaJUIOB B neprosax 1 | KoMMyKaTUBHBIE
rpymnmnax. Yy4aBcTBYIOT
Tlonyuam eo3modcnocms 00CYyKIeHIH n
HAyyYumsCsi: NIPOrHO3UPOBATH aKTHBHOCTh  BO
XUMHYECKHE CBOHMCTBA peHICHUA KOl
HEU3YYCHHBIX 3JIECMEHTOB U UX IMIO3HABATCIIBbHBIX 3
COE/IMHEHMIA Ha OCHOBE 3HaHUH O
TIEPHOJINYECKOM 3aKOHE.
13. | Merausl B IpUpOJIE. Mertasisl B ipupoae. OOorive Hayyamcs: coctaBnsth PerynsituBHbIC:
O6mmue CIOCOOBI UX TTOMYYEHHUSL. YpaBHEHHUS PEAKLUH , ISKAIIMUX B | YUUTHIBAIOT MIPaBE
JIab. onbITHI: OCHOBE IOJTYYCHUS METAJUIOB. KOHTpOJIE Croco0a
CIOCOOBI UX 130 I
. O3HaKOMJIEHHE C pyJaMH XKeJe3a 01yuam 803MOINCHOCb IMo3naBaTeIbHBIE
HOJTy4CHNA 14. OKkpaluMBaHue IUIAMEHHU COJSAMH | HAYYUMbCA: TIPUBOIUTE Hcronp3yroT mouce
IIETTOYHBIX METAJJIOB MIPUMEpPbl YPaBHEHUI peaKIuid, nuHpopManuu s |
JISKAIIUX B OCHOBE 3a/1aHUH C HCIIOb!
MIPOMBIIIJICHHBIX CIIOCOO0B JUTEPATYPHI
MOTYYEHHUS YyT'yHa U CTalH. KomMmykaTuBHbIE
VYYUTBIBIOT pa3HBIL
K KOOPJWHAIINH DA
COTPYAHUYECTBE
14. | Pemrenue pacyeTHBIX PacuerHble 3a1aun 110 ypaBHEHUSIM Hayuamca: pelaTth pacueTHbIE PerynsituBHbie:
3a/1a4 ¢ MOHATHEM XUMHYECKUX PEaKINid, IPOTEKAIOMMX | 3aJa4H M0 YPaBHEHUAM OI{QHI/IBaIOT MIPaBY
C yJ4acTHEeM MEeTaJUIOB U UX XUMHYECKUX PEaKITHid, JIEHCTBUSA Ha YPOBI
maccosas 00 y N
COeIMHEHHH MPOTEKAOIINX C YYaCTHEM PETPOCIIEKUBHOM C
6b1X00a NPOOYKMa METaJIOB U UX COCIVHECHHUI. Io3HaBaTeIbHBIC
Honyyam eo3modrcHocms Bribupatot Hanbo;
Hay4umCs: pemarhb CIOCOOBI PEIICHNUS
ONMMITHATHBIC 33Ia9H. 1 OIIEHUBAIOT TPOL
JIESITETPHOCTH
KomMmykaTuBHBIE
KonTponupyror e
15. | [loHsaTHe 0 KOppo3uu Koppozust meTamioB u ciocoObt Hayuamcsa: nenonb3oBaTh OpU PerynsituBHbie:
METaJIOB 0OpBOBI ¢ HElt XapaKTEePUCTHKE METAJUIOB M X | Pasmmdarot crmocof
COCIMHEHU MOHATHUS «koppo3ust | I[lo3HaBaTe/IbHBIE

METaIJIOBY, «XUMHUYECKas
KOppO3Hs»,
«AIEKTPOXUMHUYECKAS
KOPpO3HsD», HAXOIUTh CIIOCOOBI
3aIIUTH METAJUIOB OT KOPPO3HH.
Ionyuam 603modicHocmb
HAy4umsCcs | IPUMEHSITh 3HAHNS
0 KOPPO3HH B JKU3HH.

Branmeror oOmmmM 1
3agad
KommykaTuBHBIE
JoroBapusaroTcs ¢
JIEATEILHOCTM, TIP!
peLIeHHIO




16. | lllemo4HbIC METAILIBL: OO1mas XapaKTepUCTHKA IETOYHBIX Hayuamuca: naBats PeryasituBHbIe:
obmIas METaJIJIOB. MeTalibl B IPUPOJE. XapaKTEPUCTUKY IIETOYHBIM IInanupyrotT cBOM
OO1mue crocoObl X MOITyYeHUSI. MeETaJUIaM 110 MX TOJKEHHUIO B MOCTaBJICHHOH 3a]]
XapaKTepucTHKa C . TICX5 I.1.MenneneeBa CIIECHUS
TPOEHHE aTOMOB hi( , p
[Ilenounsle MeTAIIBI — MPOCTHIE UCCIIEeIOBaTh CBOWCTBA ITo3HaBaTeIbHBIC
BEIIECTBA IIET0YHBIX METAJJIOB — KaK Crasst u GopmyI
MIPOCTHIX BEILECTB. po0JIeMBI YpOKa
Tonyuam eo3modrcrocmo KommykaTuBHBIE
HAy4umuCcs: TpPaMOTHO AIeKBaTHO HCIIOJ]
o0palnaTbesi ¢ BelecTBaMH B cpenctBa s 3 d
MOBCEAHEBHOM XKHU3HMU. KOMMYHHUKATHBHBL
17. | Coenqunenus Baxxnelinue coequHeHus MENOYHbIX | Hayuamca: XapaKTepu30BaTh PeryasituBHbIe:
IIeJIOYHBIX METaJIOB METAJJIOB — OKCHIIbI, TUIPOKCHUABI U | QU3NYECKUE U XMMHUYECKHE VY4UTBIBAIOT MPaBL
con (XJIOpUIbI, KapOOHATEHI, CBOICTBa OKCH/JIOB U KOHTpOJIE criocoda
cynb(athl, HUTPATHI), UX CBOHCTBA U THJIPOKCHJIOB IIETOUHBIX Ilo3HaBaTeNbHBIC
NpUMEHEHUE B HAPOJAHOM XO3SHCTBE. | METaJIJIOB, COCTaBISTh Hcnone3yroT nouc
Kanuiineie ynoOpeHws. XMMHYECKHE YpaBHEHUS, nHpopManum s |
JdeMoHcTpanum: XapaKTepU3yIolIe CBOMCTBA 3a/laHUH C UCIIONb!
OO0pa3upl NIETOYHBIX U IIETI0YHBIX METaJIOB, pelaTh JIUTPATYphI
IIEeJI0YHO3EMETBHBIX METAJIIOB. «IIETTOYKW MPEBpaICHUH. KoMMyKaTHBHBIE
B3auMopeiicTBue HaTpus, JTUTUS C Honyuam eo3moocnocmo YUUTBIBaIOT Pa3HE
BOZIOM. B3aumopelicTBue HaTpus ¢ Hayuumuvcs: COCTABIIATH K KOOPAVHALIUHU Pa
KHCJIOPOJIOM «IIETTOYKM» MPEBpaICHUH. COTPYAHUYECTBE
18. | lllemouno3eMeabHBIE OO01mas XxapakTepucTHKa 3JIEMEHTOB Hayyamuca: naBatb PerynssiTuBHbIC:
MeTaJuIb: 06mas ry1iaBHOM noarpynel I rpynmnsr. XapaKTEPUCTUKY [Tnanupyror cBou
CtpoeHue aToMOB. IeJI0YHO3EMEFHBIM MeTajllaM IIOCTABJICHHOI 331
XapaKTepUCTUKA
IIenoyno3zemenbHble o ux nowkenuo B [ICXD pelieHus
MeTaJlJIbl — MPOCThIE BELIECTBA. J.1.Menneneesa, Ilo3HaBaTe1bHBIC
XapaKTepHu30BaTh COCTaB aTOMOB, | CtaBAT U HopMyII
UCCIIENI0BaTh CBOMCTBA po0IeMBbl ypoKa
IIEIOYHBIX METAJUIOB — KaK KomMmykaTuBHbIE
MPOCTBIX BEILECTB. AnleKBaTHO HCTION]
Honyuam eo3modicHocms cpenctBa st 3 d
HAy4umsCs: TPaMOTHO KOMM YHUKATHUBHBL
o0pallaThes ¢ BEleCTBAMH B
MOBCEIHEBHOM XU3HU
19. | Coenunenus Baxwneiime coequHeHus Hayuamcsa: xapakTepu3oBaTh PerynsituBHbie:
I1ET0OYHO3EMEITBHBIX IETT0YHO3EMETBHBIX (br3HYecKre 1 XUMHYECKHe VY4uTHIBaIOT IpaBy
METaJJIOB — OKCHU/IbL, TUAPOKCUIBI U | CBOMCTBAa OKCHUIIOB U KOHTpOJIe crioco0a
MeTa/lios conu (XJIopusl, KapOOHATEHI, THUIPOKCULIOB Ilo3HaBaTeIbHBIC
HUTpATHL, cynb(atsl, pocdaTbl), UX | MIETOYHO3EMEIBHBIX METAILIOB, Hcnonp3yroT nouc
CBOICTBa M NPUMEHEHUE B HAPOJAHOM | COCTaBJISITh XMMHUUECKHE nHOPMAIUH IS
XO3sICTBE. YpaBHEHUS, XapaKTEPU3YIOILIHE 3a/1aHUM C UCTIONB!
JdemoncTpanuu: CBOMCTBA ILEIOYHBIX METAIJIOB, JIUTPATYPhL
B3auMmoneiicTBue Kanblys ¢ BOAOH. pelaTh «UEIOoYKI» KommykaTuBHBIE
B3aumonelicTBue Maraus ¢ MIPEBPALLIEHUM. YUuTBIBAIOT pa3HE
KHCIIOPOZIOM. Ionyuam eo3mooicHocms K KOOpAWHALINH Pa
JIa6. onbIThHI: HAy4umvCcs: COCTABIIATH COTPYIHUYECTBE
15. B3aumogericTBre KaabIUs C «UETIOYKW» MPEBPALLECHHI
Bonoii. 16. [lomyuenne ruapokcuga
KaJbIUs 1 MCCIIEIOBAHHE ETO
CBOICTB
20. | AmroMAHAH — Crtpoenne atoma, przudeckue u Hayuamuca: naBats PeryasiTuBHbIE:
TIePEX O IHBIN XMMHYECKHE CBOMCTBA aJTFOMUHHMS KaK | XapaKTepUCTHKY amfoMuHus o | [lmanupyroT cBom

ajieMeHT. Ou3ndecKue
1 XUMHWYCCKHEC
CBOMCTBA aIlOMUHUS.

TIPOCTOTO BEIIECTBA

ero noipkeHuro B [ICXD
J..Menneneena,
XapaKTepPHU30BaTh COCTaB aTOMa,
XapaKTepHU30BaTh (PU3MUecKue 1
XHUMHUYECKHE CBOMCTBA

MHOCTaBJIECHHOMU 34/
pEIIeHHSI, OIICHUBS
BBITIOJTHEHUS JEHC
ITo3HaBaTeABLHDIC
CaMOCTOATENBHO I




[Tonyuenue u

AJIFOMHHUA, OOBSICHATH
3aBHCHMOCTH CBOMCTB aJIFOMHHUS

(OpPMYIHPYIOT I10:
HCTIONB3YIOT 00K

IpUMEHEHUE
ot ero nonoxenus B [ICXD 3a1a4
AJIFOMUHUA
J.M.Menneneea, 0OBSICHITH KommykaTuBHBIE
MPUYMHBI XUMHYECKOI JlomyckaroT BO3MO
WHEPTHOCTH aJTFOMHUHUSL. TOYEK 3PEHUS, B TC
Ionyuam 6o3mooicHocmb COBIAJIAIOIINX C U
Hay4umucs: TpPaMOTHO OPHEHTHPYIOTCS H:
o0palnaTbcs ¢ BelecTBaMH B OOIIIEHNU U B3aUM
MOBCETHEBHOM JKU3HU
21. | Coenunenus CoenvHEeHUS aTFOMUHUS — Hayuamca: xapakTepu3oBathb PerynsituBHbIe:
ATIOMHHHST — OKCHUJT ¥l THAPOKCU, UX aM(OTEPHBIH | (U3NYECKUE U XMMHUUYECKHE Y4UTHIBAIOT IpaBE
xapakTep. BaxkHeiime conu CBOICTBa OKCHJIa ¥ THIPOKCHA | KOHTPOJIE CII0Cc00a
OKCHA 1 I'HAPOKCHL, AIIOMUHUSL. AIIOMMHUS, COCTaBIISITh IMo3naBaTeIBHBIE
o )
HX aM(pOTEPHBIiT IpuMeHEHNE aTIOMUHUS U ETO XMUMHYECKHME yPABHEHHS, VCronb3yroT TTOUC
XapakTep. COEZMHEHUI. XapaKTepU3yIolIe CBOMCTBA nHpopManuy s |
JIab. onbIThI: AIIOMMHUS, peliaTh «LEMOYKN» | 3aJaHUi C UCIIOJB!
17.1lonyuenue MpeBpalieHuH. JIUTPATYphI
THIPOKCHUJIA alIFOMHUHUS U IHonyuam 6o3mooicHocmb KoMmykaTnBHbBIE
uccie0BaHue HAy4umvCcs: COCTaBIIATh Kontponupyror e
€ro CBOICTB. «IIETIOYKW» TIpEeBpaIleHN I
22. IMpakTuyeckas OcymiecTBieHNE HEMOYKH Hayuamcs: odpamatbes ¢ PeryisiTuBHbBIC:
paGora Nel XUMHUYECKUX nabopaTopHbeIM 000pynoBaHueM | OCYIIECTBISIIOT TIC
OcylecTBIeH e MIpEeBpaICHUI U HarpeBaTeNbHBIMU NIPHOOpPaMH | PE3yJIbTaTy
B COOTBETCTBUHM C IIpaBUIaMU
OCMOYKHA XMMHAYCCKUX TeXHUKH 0€30MacHOCTH, Io3HABATEIBHBIC
MpeBpaIeHU N OIUCBIBATH XUMUYECKHUI BnaneroT o0y 1
AKCTIEPUMEHT C TIOMOILBIO sI3bIKa | 3aaad4
XMMUH, J€1aTh BHIBOABI MO KommykaTuBHbIE
pe3ysibTaTaM KCIIEPUMEHTA. VY4uTHIBaIOT pa3HE
Tonyuam eo3mooicHocmb K KOOpJMHALIUY Pa
HAy4umsCs: OCO3HABATh COTPYIHHUYECTBE
HEOOXOAUMOCTE COOJIFOIEHUS
npaBuia b u OT s coxpaneHus
3/10POBbsI OKPYKAIOLIHX.
23. | YKenezo — 3neMeHT Pacnonoxenue xenesa 8 ICXD.1. Hayuamwca: naBatb PerynsitnuBHbie:
VI |l“py1'IHI>I MenpeneeBa u CTpOEHHE €ro aT(iMa. XapaKTEPUCTUKY KEJI€3a II0 €ro [InanupyroT cBoH
o dusnueckre U1 XUMHUYECKHE CBOICTBA nomkenuto B IICXD IIOCTABJICHHOIT 3a]1
nobouHOMH JKE€JI€3a — IPOCTOro BeIIECTBA J.M.Meunneneena, pelIeHus, OLCHUBE
HMOATPYIIIBL. XapaKTEPU30BaTh COCTAB aTOMA, | BBIIOJHEHHUS IEHC
duznyecKue u XapakTepu3oBaTh ¢u3nueckue 1 | I1o3HABATEIbHBIC
XUMHUUYECCKHUEe XHMMHUYECKHE CBOMCTBA XkKene3a, CaMoCTOSATEIHHO |
CBOMCTBA JKeIe3a. OOBSICHSTH 3aBUCUMOCTb CBOMCTB | (D)OPMYITUPYIOT MO
H JKeJie3a OT €TO TOJIOKEHUS B UCIIONB3YIOT OOILIY
axOKICHUC B TICXD I.1.Menneneena, 3amay
npuponac. HCCIe[OBaTh CBOWCTBA kene3a B | KoMMyKaTHBHBIE
XOJI€ BBIIIOITHEHHUS JI0myCKaroT BO3MO
71a00paTOPHOTO OMBITA, TOYEK 3PEHUS, B TC
OIMCHIBATH XUMHUIECKUH COBIAJIAIONINX C U
9KCIIEPUMEHT. OPHEHTHPYIOTCS H:
Ionyuam eo3mooicHocms OOIIEHNU U B3aUM
HAYYUmMbCs: TPAaMOTHO
oOparmaTbcs C BEmeCTBAMHU B
MOBCEIHEBHOM KU3HU
24. | CoenuHeHud xeiesa Tenetuueckue psaasl Fe? u Fes* Hayuamca: xapakTepu3oBaTtb PerynsitTuBHbie:

+2,4+3 ux
KayeCTBEHHOE
ompeieTIeHuE.

FCHCTI/I“ICCKI/IC pﬂ,[[LI
Fe *2u Fe ™3,

Bakneiimue comnu xeneza. 3HaueHne

Kemesa

¥ €r0 COCTUHEHUH TSI IPUPOIBI 1
HapOJHOr0 X03siCTBA.
JdeMoHcTpanuu.
BzaumopelicTBre MeTaioB ¢

(u3ndgeckne 1 XUMHYECKHE
CBOMCTBA OKCHJOB U
THUIPOKCHUJIOB JKee3a,
COCTaBJIATh XUMHYECKHE
YpaBHEHUS, XapaKTEPU3YIOILIHE
CBOMCTBA COCIMHEHMI XKee3a,

YuuTHIBaIOT NpaBk
KOHTpOJIE crrocoda
ITo3HaBaTe1bHBIC
Hcnone3yrot nouc
nHpopManmy s |
3aJJaHni C MCIIOIB!




Hemertauiamu. [lomydenue
runpokcunos xemesa (I11) u (110).
JIad. onbITHI:

18. BzaumogeiicTBue xeie3a ¢

MMPpOBOJUTH KAYC€CTBCHHBIC
pCakum, NOATBCPKAAIOIINEC
HaJIMYMC B BOJAHBIX paCcTBOpax
KaTHOHOB JKCJIC3a, pCIIaTh

JIUTPATYpPhI

KommykaTuBHBIE
YuuTHIBaIOT pa3HE
K KOOpJAUHALIUH PA

COJISTHOH KHCTIOTOM. «IETIOYKWY TPEBPAIICHHN. COTPY/THUYECTBE
19. Tlonyyenue ruapokcunoB xenesa | Ilonyuam eosmodxcHocms
(IT) u (IIT) 1 U3yYeHME UX CBOMCTB. HAYyuUumuvcs: COCTaBIIATH

«IIETIOYKWY» TIPEBPAIlCHHIHA,

COCTABJIATH MOJICKYJISIPHEIC H

TIOJTHBIC HOHHBIC YPaBHCHHUS T10

COKpAIIICHHBIM HOHHBIM

YpaBHCHHSM

25. IpakTHyeckas ITonyueHue u cBolcTBa COeTMHEHUI Hayuamcs: obpamathes ¢ PerynsiTuBnbie:
paGora Ne2 METaJIJIOB nmabopaTopHeIM 000pynoBaHueM | OCYIIECTBIISIOT TIC
il W HarpeBaTelIbHBIMU MPUOOPAMH | PE3yJIbTaTy

OJIUyquI/Ie " . B COOTBETCTBHH C TIPAaBUIIAMHU

CBOUCTBA COCIMHCHNH TEXHUKHU 0€30IMacHOCTH, IMo3HaBaTeTbHBIC

MCTaJJIOB OIUCBIBATh XUMHUUECKHH CTposT peueBoe Bl
SKCIEPUMEHT C MOMOIIBIO A3bIKA | U MACBMEHHOU (O]
XMMUH, JIEJIATh BBIBOJIBI IO KoMmMykaTHBHBIE
pe3yabTaTaM 3KCIEePUMEHTA. YYHTBHIBAIOT Pa3HE
Tonyuam 6o3modncnocms K KOOPJIMHAIIMHU Pa
Hayuumuvcs: 0CO3HABATH COTPYJHHYECTBE
HEOOXOAUMOCTb COOIIONEHUS
npaBuia b u OT s coxpaneHus
3JI0POBBsSI OKPYKAIOLIHX.

26. | IlpakTHuyeckas PemieHre 3KCIePUMEHTATbHBIX Hayuamcs: obparartscs ¢ PeryasiTuBHbIE:
paGora Ne3 3a/1a4 Ha pacrio3HaBaHKUe U nabopaTopHbeIM 000pynoBaHueM | OCYIIECTBISIIOT TIC
P MIOJIyYEHUE COEUHEHNI METaUIOB U HarpeBaTeNbHBIMU NIPHOOpPaMH | PE3yJIbTaTy

CIICHNE B COOTBETCTBUM C IIpaBUIaMU
SKCIICPUMCHTAIbHBIX TEXHUKH 0€301aCHOCTH, Io3HaBaTe/ILHBIE
3a71a4 Ha ONUCHIBATH XUMHYECKUI IIpoBonsT cpaBHel
pacro3HaBaHUE SKCTIIEPUMEHT C IMOMOIIBIO A3bIKa | MO 3aJaHHBIM KPU'
MOJTy4CHHE XUMHH, JA€TaTh BBIBOBI IO KoMMmykaTuBHbBIE
cocanenli Honaan sosmtoacoons | oroRapHBAIOL
METaJLI0B Hayi}umbc;z: 0CO3HABATH JICHCTBIAX B P

HEOOXOAUMOCTE COOJIFOIEHUS CHUTYyalusax
npaBuwi b u OT s coxpaneHus

CBOETO 37I0POBBSL U

OKPY’KaIOIIHX.

27. | O6o0uIeHnE 3HAHUMN Hayuamca: o600maTh 3HaHUA 1 | PeryasiTUBHbIE:

o Teme «MeTamibDy MPEJICTABIATh UX cXeM, Tabnun, | BHocat HeoOxoam
TIpe3eHTaIui JIeHCTBHE TIOCTIE €T
OCHOBE €T0 H Y4eT:
OImrO0K
Ilo3HaBaTeTbHBIC
CTposT peueBoe Bl
Y MIUCBMEHHOMH (O]
KomMmykaTuBHBIE
JICHCTBUS IAPTHED

28. KOHTpO JILHAS KoHTpons npeaMeTHBIX U Hayuamcsa: npumeHsITh PerynsituBHbie:
paGora Ne2 MeTamnpeIMETHBIX YIeOHBIX NEHCTBUI | TONyYeHHBIE 3HAHUS 1 OCYIIECTBISIOT U1
110 Teme «MeTambn o Teme «MeTaLTbD) chopMHUpOBaHHBIC YMEHHS IS KOHTPOJIb I10 PE3Y]

permieHns yaeOHbIX 3a1a4 IMo3HaBaTeIbHBIE
CTposT peueBoe Bl
1 THCEMEHHOH (O]
KommykaTuBHBIE
JICHCTBUS ApTHED
Tema 3. Hemeranbi(284.)
29. | OOwasa OO1mas xapakTepucTHKa HEMETAIIOB: | Hayuamca: naBaThb onpenencaus | PeryasiTuBHbie:

XapaKTCPUCTHKA

nonoxenue B [leproanueckoit

IOHATHUAM

ITnanupyrotT cBOH




HEMCTAJIOB

CHUCTEME XUMUYECKHX DJIEMEHTOB
J. 1. MenneneeBa, 0COOCHHOCTH
CTPOCHUS aTOMOB,
aNeKTpooTpuLaTensHocTh (J0) Kak
Mepa «HEMETAITUYHOCTIY, psia D0.
Kpucramnmmueckoe ctpoenue
HEMETaJNIOB — MPOCTHIX

BemiecTB. Ayutorporus. Pusndeckue
CBOICTBAa HEMETAJIOB.
OTHOCUTENBHOCTD TOHATUH «METajlD»
U «HEMETaJD»

«3TEKTPOOTPHUIIATEIIEHOCTEY «
AJUTOTPONHS» XapaKTEePU30BaTh
HEMETAJLIBI 10 UX IOJ0KEHHIO B
TICX5 JI.1.Menneneena,
OIMMCHIBATH CTPOCHHE
(hm3myeckne CBONCTBA
HEMETAJIJIOB, O0BSICHATE
3aBHCHMOCTh CBOMCTB
HEMETAJIJIOB OT HX IOJOKEHHS
IICX5
J.1.MeHneneeBa;cocTaBisTh
Ha3BaHUs COCIMHCHUMN
HEMETaJUIOB 1o (hopMyIe U
(hopMyII 1O HA3BAHUIO, HAYYATCS
JTaBaTh OMPEICICHUS
«aITOTPOITHUS», «aJUIOTPOITHBIE
MOTU(PHKAIIAN.

Tonyuam 6o3modncnocms
HAyuumuCsi: IPOrHO3UPOBATH
CBOWICTBA HEU3YUCHHBIX
9JIEMEHTOB U UX COSIUHEHUN Ha
OCHOBE 3HaHUM O
MEPUOTUYCCKOM 3aKOHE

MOCTaBJICHHOH 3a]]
€€ peleHus
ITo3HaBaTeIbHBIC
Crasst u Gopmyi
poOJIeMBI YpOKa
KommykaTuBHBIE
AJIEKBaTHO HCIIC
cpeacTBa i
penIeHust KOMMYH

30. | OO01Me XuMHUYECKUE OO011He XMMUYECKUE CBONCTBA Hayuamcs: xapakrepnu3oBatb PeryasiTuBHbBIC:
CBOICTRA HEMETAIIOB CTpOEHHE HEMETAIIIIOB, 00IIre [TocTaHoBKa y4eOr
XUMHUYECKHUE CBOKCTBA OCHOBE COOTHECEH
HEMCTAJIJIOB.
HEMETAIIJIOB, OMMCHIBAThH OOIIHE U3BECTHO U YCBOEE
Hewmerassr B XMMHUUECKHE CBOWCTBA ellle HEM3BECTHO
npupoac u CII0COOBI HEMETAJJIOB C IMTOMOIIBIO A3bIKA Ilo3HaBaTeJbLHBIC
UX TIOJTYyYEHUS XHMUH, COCTABIIATE YPABHEHUS Be1BrKEHUE TUIIC
XUMHYECKUX PeaKIlHid, 000CHOBaHUE, JOK
XapaKTEePU3YIOIUX XUMUYECKHE
CBOICTBa HEMETAJIOB UX KommykaTuBHbIE
COEJIMHEHU I Y4aBCTBYIOT B KOJ
Honyuam gozmoodicrocms 00CYXXICHUH MPOO
Hay4umCs: MPOrHO3UPOBATH aKTUBHOCTb BO B3a
CBOWCTBA HEM3Y4CHHBIX pemeHnst KOMMYHI
3JIEMEHTOB U UX COCIMHCHUM Ha | MO3HABATEJIbHBIX 3
OCHOBE 3HaHHUU O
MIEPUOTIYECKOM 3aKOHE
31. | Bomopon [Tonoxenue Bogopona B Hayuamcsa: xapakTepu3oBaTh PerynsituBHbie:
IIepnonuueckoii cucreme BOZIOPOZ, 110 €T0 MOJIOKEHUIO B Paznuuarot cnocof
XUMHYECKUX DIJIEMEHTOB [ICX3 JI...Menneneena, IEHCTBUS
. N. Menneneera. CtpoeHne atoma XapaKTepU30BaTh CTPOCHUE IHo3naBaTe1bHBIC

U MoJeKynabl. Dusnueckue u
XMUMHUYECKHE CBOMCTBA BOIOPO/IA, €T
MOJTy4eHHE ¥ IPUMEHEHUE.

JIa0. onbITHI:

20. Iomyuenne

Y pacrio3HaBaHKe BOAOPOIa

aToMa BOAOpOa, OOBACHITD €ro
BO3MOJKHBIE CTEIIEHH OKHCIECHHMS,
XapaKTepHU30BaTh

(hu3rIecKre M XUMITYECKHE
CBOHCTBa BOJOpPO/a, OOBICHITD
3aBHUCHMOCTH CBOICTB BOOpOIA
oT nonoxenus ero B [IICXD
J.1.MeHnneneeBa, onuchiBaTh
nmabopaTopHBIC U
TIPOMBIIIJICHHBIE CIIOCOOBI
MIOTYYEHHUS BOJOPOIA .
Honyyam eo3modicHocms
Hayuumcs: OOBIICHATH
JIIBOMCTBEHHOE IOI0KEHNE
Bonopona B [ICXD
J.N.Menaeneesa, rpaMOTHO
oOparaTbcs C BEmeCTBAMHU B
[MOBCEAHEBHOM KU3HU

Bnageror oOmumm 1
3a71a4
KomMmykaTuBHBIE
JoroBapuBaroTcs ¢
JIeATEIIbHOCTH IO
YauTeNns




32. | Bona Crpoenue monekynsl. Bonoponnas Hayuamcs : XxapakTepu30BaTh PeryasituBHbIe:
XUMHYECKas CBsA3b. Du3nyeckue CTPOEHUE MOJIEKYJIBI BOAOPOJIa, IInanupyrotT cBOM
CBOICTBA BOAbI. AHOMAJIH CBONCTB (u3nueckre U XUMIYECKne MOCTaBJICHHOH 3a]]
Bozbl. ['apodunsHbIe 1 CBOICTBA BOAIBI, OOBSCHATD €€ peleHus
ruapohoOHbIE BEIIECTBa. AQHOMAJIMH BOJBI, CIIOCOOBI ITo3HaBaTeIbHBIC
XUMHUUECKUE CBOICTBA BOJBI. OUYHCTKH BOJIbI, IPUMEHSTH B Crasst u GopmyI
Kpyrosopot Bozsl B ipupoze. OBITY QUIBTPHI JUTT OYUCTKH po0JIeMBI YpOKa
Bopoouncrka. Aspanus BOJIbI. BOJIbI, IPABUJIBHO UCHONB30BaTh | KoMMyKaTHBHBIE
BrrroBbIe GunbTpEl. MUHEpaNBEHBIE MUHEpaJIbHYIO BONY, BBIMONHATE | KoHTponupyroT ne
BOABL. JlUCTHIIIMpOBaHHAs BOAA, €€ pacueTsl 0 ypaBHEHHSIM
MOJy4YeHHE U IPUMEHEHHUE. XUMHUYECKHUX PeaKIHi,
JIab. onbITHI: MPOTEKAIONIUX C YIaCTHEM BOJBI.
21. UccnenoBaHue MoBEpXHOCTHOTO THonyuam 6o3modncnocms
HATSDKEHUS BOJIBL. Hayyumscs: 00bEKTHBHO
22. PacTBOpeHHEe epMaHraHaTa OlIeHMBaTh MH(OpMaLIUIO O
KaJisl WM METHOro Kyrnopoca B BEIIIeCTBaX U XUMHUECKHUX
BoJie. 23. I'maparanus nporeccax, KpUTHYeCKH
00e3BOXKEHHOT O Cylb(daTa OTHOCHUTHCSI K TICCBIOHAYIHOM
menu (I1). 24. UsroroneHue nHpopmanum,
TUTICOBOTO OTIevarka. 25. HEeT0OPOCOBECTHOM peKiIaMe
O3HaKOMJIEHHE C KOJUIEKIeH
OBITOBBIX (PMIIBTPOB.
26. O3HaKOMJIEHHE C COCTAaBOM
MMHEpaJIbHON BOJIbI
33. | 'amorensl: o0mas OO11ast XapaKTEepUCTHUKA T'aJIOTCHOB: Hayuamcs: xapakTepu3oBaTh PeryisiTuBHbBIC:
XapaKTepUCTUKA CTPOEHHE aTOMOB; IPOCTHIE BEIIECTBA | CTPOCHHE MOJIEKYI raJIOreHOB, [Tnanupyror CBOM
" OCHOBHBIC COCIUHCHUA I'aJIOI'CHOB, OIIMChIBATH d)I/I?,I/I‘ICCKI/IC u IOCTAaBJICHHOM 34/
ux cBoiictBa. KpaTkue cBeneHus o XUMHUUYECKUE CBOUCTBA €€ peIIeHUs
xJope, 6pome, Grope u Hoje. rajJoreHOB Ha OCHOBE ITo3HaBaTeTbHBIE
IIpuMeHeHne rajJoreHoB u HaOMIOIeHNH 32 UX Crasst u Gopmyi
UX COCIUHEHUI B HAPOIHOM MpeBpaIIEeHUIMH BO BpeMs po0IeMBbl ypoKa
XO3SHACTBE. JIEMOHCTPALIMOHHBIX OIBITOB, KommykaTuBHbIE
JeMoHcTpanum: OOBSCHSTH 3aBUCUMOCTb CBOMCTB | AJIEKBATHO HCIIOJ]
OO0pa31pl raJoreHoB — rajJoreHoB UX OT TOJIOKCHUS B cpenctsa uis 3¢ d
IIPOCTHIX BellecTB. B3aumoneiicreue [ICX5 I.U. Menneneena, peLIeHUs] KOMM YH}
raJloreHOB C HATPUEM, AIFOMUHHUEM. COCTaBIIATH (POPMYJIBI
BeiTecHeHue x0poM OpoMa WiH 1oja | COeJMHEHHH raJIOreHOB U 110
13 PacTBOPOB HX COJEH (dopmynam naBaTh Ha3BaHUA
COEIMHEHUSIM T'aJIOTeHOB
Ionyuam eo3mooicHocmb
HAy4umsCs: OCO3HABaTh
HEOOXOAUMOCTE COOJIFOIEHUS
[IPaBUJI SKOJIOTHYECKOM
0€30IacHOCTH IPH OOpAIeHHH C
rajoreHaMu
34. | CoenuueHus OCHOBHBIE COSTUHEHHS TAJIOT'€HOB: Hayuamca: yctanaBnuBaTh CBA3b | PeryJsiTUBHbIE:
JIOreHOB raJoreHoBOIOPO/IbI, COJIH MEXAY CBOMCTBAMU COCIUHEHUN | YUUTBIBAIOT MpaBy
raJoreHOBOJOPOIHBIX KUCIIOT. U UX IPUMEHEHNEM, U3y9aTh IUIAHUPOBAHNH H K
JdemoncTpauuu: CBOMCTBA COCIMHEHUN TaJIOT€HOB | PELICHUS
OO0pa3IBl PUPOIHBIX B XOJI€ BBIITOJTHEHUS Ilo3HaBaTeIbHBIC
COEIMHEHMI XJI0pa. 71a60paTOPHBIX OMBITOB , Hcnone3yror nouc
JIad. ombIThI: THonyuam eo3modrcnocme uHpopMAaLIUH IS |
27. KauecTBeHHas peakiis Ha Hayuumucs: UCIOJIb30BaTh y4eOHBIX 3aJaHul
raJIOr€HH/I-HOHBI MpHOOpETCHHBIE KOMIIETCHITNH y4eOHOM TUTPATY}
TP BBITIOTHEHUH TIPOCKTHBIX KoMMykaTHBHbBIE
paboT 1Mo U3YUEHHIO CBOMCTB U YUuTBIBAIOT pa3HE
Croco00B MOTyYeHHs 1 CTPEMSATCS K KOOP]
pacro3HaBaHUS COSITUHEHUH Pa3NIUYHBIX TO3HII]
TaJIoTeHOB COTPYJHHIECTBE
35. IMpakTuyeckas Pemenne skcniepuMeHTaNbHBIX 33034 | Hayyamcs: oOpamaTses ¢ PerynsiTuBHbie:
paGora Ned o Teme «lloarpymnma ragsoreHoB» nabopaTopHeIM 000pynoBaHueM | OCYIIECTBIISIIOT TIC
Perrenie W HarpeBaTeNIbHBIMU IPHOOPAaMH | KOHTPOJIb TI0 PE3y:

B COOTBCTCTBUU C NpaBUJIaMH




3KCHepI/IMeHTaHBHBIX TEXHUKHU 6630HaCHOCTI/I, ITo3HaBaTeIbHBIE
3a71a4 10 TeMe OIMMCHIBATH XUMUYCCKHHA [IpoBoasT cpaBHEE
9KCIICPUMEHT C TIOMOIIBIO S3IKA | KJIACCH(DUKAITHIO Tl
«Iloarpynma
XUMWFH, ICTaTh BBIBOJIBI IO KPUTEPHIM
TaJIoOreHOB» pe3ynbTaTaM KCIepUMEHTA. KoMMyKaTHBHBbIe
Honyuam 6o3modncnocms Haxomst obmree pe
HAy4umvcs: OCO3HABATh 3a/1a4n
HEOOXOTUMOCTH COOFOICHUS
npaBun b u OT s coxpaneHus
CBOETO 3/I0pPOBbS. 1
OKP Y KAIOIIHNX
36. | Kucnopon CrtpoeHue aToMa U aJlJIOTPOITHUS Hayuamcs:, PerynsTuBHbie:
KHCIOPO/a; CBOWCTBA U IPUMEHEHUE | XapaKTepU30BaTh CTPOCHUE Pasnuyaror criocof
€ro aJUIOTPOIHBIX MOIU(PUKAIIIA. MOJICKYJTBI KHCIOPOa, JIeHCTBUSA
JIad. onbITHI: COCTaBIIATh XUMHUUECKHE IMo3HaBaTeIbHBIE
28. Ilonyuenue YpaBHEHHUS, XapaKTepU3yIOIIHe Brageror oOumm 1
U pacro3HaBaHHUe KUCIIopoaa XMUMHYECKHE CBOMCTBA 3a1aq
KUCIIOpO/ia, OOBSICHATh KoMMyKkaTHBHBIE
MPUMEHEHHUE aJUTOTPOITHBIX JloroBapuBaroTCs «
MOTU(UKAINN KUCITIOPOIa, JIESITETBHOCTH MO
OIMMCHIBATH JIAOOPATOPHBIC U YUUTENSA
MPOMBIIIJICHHBIC CIIOCOOBI
MOTYYEHHUS KUCITOpO/a .
Tlonyuam eo3modcnocms
Hay4umvCcs: TPaMOTHO
00paIaTbecs ¢ BEIECTBAMU B
MOBCEIHEBHOMN KU3HU
37. Cepa, ee q)ngIquHe u CrtpoeHue aToMa U aJiotponus cepol; | Hayuamcs:, PeryasiTuBHbBIC:
XIUMHUECKHE CBOMCTBA U NPUMEHEHHUE XapaKTepU30BaTh CTPOCHUE Pa3znuuarot criocof
. POMOHMYECKOM Cephl. MOJIEKYNBI Cepbl 00BSACHITH JIEUCTBUS
CBOUCTBA JeMoHcTpanum: 3aBHCHUMOCTb CBOMCTB cepbl OT e¢ | [lo3HaBaTebHBIE
BsaumopneiicTBue cepsl nonoxkenus B ITICXD J1.1. Brageror oOmmm 1
C MeTaJIaMH, BOJOPOAOM H MeHpeneeBa, COCTaBIATh 3a1adq
KHCIJIOPOJIOM. XUMHYECKHE YPaBHEHUS, KomMmykaTuBHbIE
JIab. onbIThI: XapaKTepH3yolue XumMmrdeckiue | JloroBapuBarorcs ¢
29. 'opeHue cepbl Ha BO3IyXe U B CBOWCTBA CEPBI, OOBACHITH JIESITETTBHOCTH, TIP]
KHCIIOpoie MIPUMEHEHUE aJUTIOTPOITHBIX pereHuto
Moau(pUKALNHN cephl
Honyuam eo3modcHocme
Hay4umuCcs: TPaMOTHO
o0pallaThCs ¢ BEECTBAMH B
MOBCEIHEBHOM KU3HU
38. | CoenuHeHus cepbl Oxcunst cepol (IV) u (VI); ux Hayuamca:, PeryasituBHbIe:
MOJIy4YEHHUE, OIKCHIBATh CBOWCTBA Y4UTBIBAIOT MIPABI
CBOHCTBA U MIPUMEHEHUE COCZIMHEHUI! Cephl, COCTaBIIATh IUTAHUPOBAHUU U K
YpaBHEHUS PEAKLMH, pelieHus
COOTBETCTBYIOIIHNX «IETIOUKE» Ilo3HaBaTeTbHBIC
MIpPEBPALLECHUN Hcnone3yror nouc
Honyyam eo3modrcHocms uHpopMAaLIUH IS
Hay4umCcs: TPOTHO3UPOBATH y4eOHBIX 3aJaHui
XUMUYECKHE CBOICTBA BEIIECTB y4eOHOI TUTpaTyf
Ha OCHOBE MX CBOMCTB U KommykaTuBHBIE
CTPOEHUS KonTponupyrot 1
39. CepHa;[ KHUCJIOTAa Kak CepHaﬂ KHCJIOTa KaK 3JIEKTPOJIUT U €€ Hayltamc;z:, PerJIﬂTl/lBl-lble:
IEKTPOIIUT U €€ COIH COIH, MX IPUMEHEHNE B HAPOTHOM OIMMCHIBATH CBOMCTBA CEPHOMN PaEJII/I‘IaIOT CHocof
XO3SIACTBE. KHCIIOTHI, B XOJI€ TTPOBEICHUS JIeHCTBUSA
JdemoncTpaumu: 1m1a060paTOPHBIX OMBITOB , ITo3HaBaTe/IbHBIE

OO0pa3Ibl PUPOITHBIX
coenHEeHU cepbl. OOpa3Ibl
BOKHEHUIHNX JIJIsI HAPOTHOT'O
XO3STCTBA CYIB(HATOB.

NPOBOANTDH KaueCTBEHHYIO
peaxmmio Ha cynb(haT - HOH
Tonyuam 603moarcrHocmb
HAYYUmMbCs. XapakTepU30BaTh

Branmeror oOmmmM 1
3a1ad

KommykaTuBHBIE
JloroBapuBaroTcs




Jlab. onmbITHI:

0CcOOBIE CBOMCTBA

JACATCIbHOCTM, IIP]

30. CoiicTBa pa30aBIeHHON CEPHOI KOHILIEHTPHUPOBAHHOH CEpHOI peIeHHIo
KHCITOTBI KHCIIOTHI
40. | CepHast KHCIIOTa Kak CepHast KHCIIOTa KaK OKUCIIUTEIb. Hayuamcsa :cocTaBasTh PerynsituBHbIe:
OKHUCIIATEb. IIponsBoncTBO cepHol KUCIOTEL U ee | ypaBHeHHs OBP ¢ yuactiem IInanupyrotT cBOM
MIpUMEHEHHE CEpPHOM KUCIIOTHI, OITHUCHIBATh COOTBETCTBHH C TIC
[Tonmyuenue u N .
. 00J1acT TIPUMEHEHUs CepHOU 3aJ1auei U yCIIOBHS
HPUMCHEHHUE CCPHOU KHMCJIOTBI Io3HABATENLHBIC
KUCJIOTBI THonyuam 6o3modncnHocms Brnanerot o0mmm 1
HAy4umvcs: TPUBOIAUTH 3a1a4
MIPUMEpHI YpaBHEHUH peakLuii, KommykaTuBHBIE
JIeKAIUX B OCHOBE KonTtonupytot neil
MIPON3BOJICTBA CEPHON KHCIOTHI
41. | lpakTHYecKas Pemenne skcnepuMeHTaNbHBIX 33134 | Hayuamcs: oOpamaTbes ¢ PerynsituBHbIe:
paGora NeS no teme «[loarpymnmna xucnopoaa» nabopaTopHbeIM 000pynoBaHueM | OCYIIECTBISIIOT TIC
W HarpeBaTelbHBIMU IPHOOPAaMH | KOHTPOJIb TI0 pe3y:
Pemenne
B COOTBETCTBHH C NPaBUJIaMH
SKCTICPUMCHTAJIbHBIX TEXHUKH 0€30MaCHOCTH, Io3HaBaTe/ILHBIC
3aJa4y 110 TEME OIMUCELIBATh XUMHUYECKUH CTposT peueBoe Bl
«[Toarpymma HKCTIEPUMEHT C TIOMOIIBIO SI3bIKa | YCTHOW M MHCHMEH
KICIIOPOa» XHMUH, JIENIaTh BBIBOJIBI TI0
pe3yabpTaTaM 3KCIepUMEHTa. KomMyKkaTHBHBIE
Llonyuam 6o3moorcnocmo YUUTBIBaIOT Pa3HE
HAy4umsCs: OCO3HABATh CTPEMSTCS K KOOp]
HEOOXOIMMOCTb COOJIFOJICHHUS Pa3UYHBIX TTO3ULI]
npaBuia b u OT s coxpaHeHUst | COTPYIHUYECTBE
CBOETO 3/I0pPOBbS U
OKPYKaIOLIHX
42. | A30T ¥ ero CBOMCTBA CrpoeHue aToMa U MOJIEKYIIbI a30Ta; | Hayuamcs:, PerynsitnuBHbIe:
CBOICTBA a30Ta KaK IPOCTOr0 XapaKTepHU30BaTh CTPOCHHE ITnanupytot cBou
BEILECTBA aToMa U MOJIEKYJIbl a30Ta, MOCTaBIIEHHOMH 3a1
OOBSCHSTH 3aBUCUMOCTb CBOWCTB | €€ pEellIeHUs
azoTa OT €ro MOJOXKEHHs B ITo3HaBaTeIBHBIC
I[ICX5 A.1. Menpeneesa, Crasst u Gopmyi
COCTaBJISITh XUMHUYECKHE po0IeMBbl ypoKa
yYpaBHEHHMS, XapaKTePH3YIOLIUE KoMMykaTHBHBIC
XMMUYECKHE CBOMCTBA a30Ta AJIEKBaTHO HUCIION]
IHonyuam eo3mooicHocms cpenctBa st 3 d
HAy4UumsCs: TPaMOTHO peLIeH:s] KOMMYHI
o0pallaThesi ¢ BEEeCTBAMH B
MOBCEIHEBHOM KU3HU
43. | AMMHaK 1 ero AMMuax, cTpoeHue, CBOICTBa, Hayuamcsa: onuceiBath CBOMCTBa | PeryssiTUBHBIE:
coemuuenus. Conu nonyueHue u npuMmeHenue. Comnu aMMMaKa B XOJI€ ITPOBEICHUS ITnanupytot cBou
aMMOHUSI, UX CBOMCTBa U 71a00paTOPHBIX OIBITOB, MIOCTaBIIEHHOM 3a]1
aMMOHIA IIPUMEHEHHE. MPOBOJUTH Ka4ECTBEHHYIO €€ pelICHUs
JIa6. onbIThHI: PEAKIMIO HA MOH -aMMOHHS Ilo3HaBaTeIbHBIC
31. N3ydeHne CBOWCTB aMMHAKa. Honyyam eo3modrcHocms CraBar u Gpopmyi
32. Pacrio3HaBaHue coet aMMOHUS Hay4umuCs: MPUBOAUTH poOIeMBI ypoKa
IIPUMEPHI YPaBHEHUH PEeaKLuii, KommykaTuBHBIE
JIeKAIX B OCHOBE KonTponupytot 1
MPOMBIIIJIEHHBIX CIOCOO0B
MIOJIY4CHHS] aMMHUaKa
44. | Okcumbl a30Ta Okcumet azora(ll) u (1V) Hayuamcs:, PeryasiTuBHbIE:

OITMCHIBATh CBOMCTBA
COCIUHECHUN a30Ta, COCTABIIATh
YpaBHEHHUS pEaKLUi,
COOTBETCTBYIOIIHNX «IETIOUKE»
MpEBPALLECHUN

Honyyam eo3modicHocms
Hayuumucs: TPOrHo3UpOBaThH
XUMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE HX CBOMCTB K

YuuTHIBaIOT NpaBk
TUTAHUPOBAHNH H K
pemeHus

IHo3naBaTeIbHBIE
Hcnone3yror nouc
WHPOPMATINH TS |
y4eOHBIX 3aaHui
y4eOHOM TUTPATY}
KoMMyKkaTHBHBIE




CTPOCHUS KonTponmpytoT 1
45. | A30THAS KUCIIOTA KaK A30THast KUCIIOTa KaK dIIEKTpONuT, ee | Hayuamcs:, PeryasituBHBIE:
JIEKTPOIIAT, €& CBOICTBA U MPUMEHEHUE. OIMHCHIBATH CBOWCTBA a30THOU PafnnqaloT crocof
JemoncTpanuu: KHCIIOTHI, B XO/I€ TIPOBENICHUS JIeUCTBHS
IIPUMCHCHIC O0pa3ubl BayKHEHIIHX 71a00paTOPHBIX OIBITOB IMo3HaBaTeTbHBIC
JUISl HAPOJTHOT'O XO35IHiCTBA HUTPATOB. | [lonyuam 603modcHochb Brrageror oOnmm 1
Jlad. onbITHI: Hayuumuvcs: COCTaBISATh 3aj1a4
33. CaoiicTBa «IIETIOYKWY MPEeBPAILEHUH 110 KoMMyKkaTHBHBIE
pa30aBiIeHHON a30THOM KHUCIIOTHI azory JloroBapuBaroTcs «
JIEATEILHOCTM, TIp!
penIeHuo
46. | A3oTHAsA KUCJIOTA KaK A30THast KHCIIOTa KaK OKHCIIUTENb. Hayuamcs :coctaBnsth PerynsituBHbIe:
OKHCJIUTEND, €& Hurtpats! u HUTpHTHI, TpobIeMa ux YPpaBHEHU OBP ¢ yuactuem [Tnanupyrot cBOM
COZIEpKaHUS B C/X MIPOLYKIHH. A30THOH KUCIIOTHI, IPUMEHSTH COOTBETCTBHH C TIC
TOJTyHCHHC A3oTHBIE yn00peHus COJIM a30THOW KUCJIOTHI B 3aJ1auei U yCIIOBHS
JdemoncTpauuu: MPaKTUYECKON JEATeTbHOCTH, IMo3HaBaTeIbHBIE
Bzanmopeiicteue MPOBOJIUTH KaYECTBEHHYIO Brageror oOumm 1
KOHIIEHTPUPOBAaHHOM a30THOM peaKLio Ha HUTPAT - HOH 3a1a4
KUCJIOTBI C MEJIBIO. Tonyuam eo3modcrocmo KoMMyKkaTHBHBIE
Jlab. onbIThI: HAYYUmMsbCsl: XapakTepru3oBaTh KonTonupyror z¢
34. Bzaumogaeiictaue 0co0bIe CBOWCTBA
KOHIIEHTPUPOBAHHOM a30THOM KOHIIEHTPHUPOBAHHOM a30THOM
KHUCJIOTHI C MEABIO KUCJIOTHI
47. (DOC(bOp. CrtpoeHue aToMa U aJIOTPOITHUS Hayuamca: PeryasiTuBHbIC:
CoeMHeRNs (doctopa, cBoiicTBa 6€JI0T0 U XapaKTepU30BaTh CTPOCHHE [TnaHupyroT CBOM
I KkpacHoro ¢ocdopa, ux npumereHne. | aroma gochopa, OOBACHATH HIOCTaBJICHHOM 3a]]
(ocdopa. Tlorarne o OCHOBHBIE COCTUHEHHUS: OKCH/T 3aBUCHMOCTh CBOMCTB (hochopa ee pelieHHs
(ocpoprbIx docdopa (V) u oprodocdopuas kuc- | or ero nonoxenus B IICXD JI.U. | Io3HaBaTeJbHBIC
YAOOpEHHUAX nota, dpocdater. DocdopHsie MeHneneesa, COCTaBIISATh Crasst u Gopmyi
ynoOpeHusl. XUMHYECKHE YPaBHEHUS, npoOJIeMbI YpOKa
JemoncTpanuu: XapakTepusyromue xumudeckue | KommykaTuBHbBIE
OO6pa31pl IPUPOAHBIX CBOICTBA a30Ta AIEKBATHO KCIIC
coenuHenuii pocpopa. OOpasLsl B pe3ysibTaTe MPOBEICHHS cpescTBa Jyist
BaXHEUIINX I HAPOTHOTO 71a60paTOPHBIX OIBITOB, pemIeHns KOMMYE
xo3siiicTBa (ocdaros. MPOBOJIUTH KaYECTBEHHYIO
Jla6. ombIThI: peakuuio Ha docdaT - HoH
35. T'openue docopa Ha Bosayxe U B | [lonyuam 603M0odcHOCHb
KHCIIOPOJE. Hay4umCcs: ONHCHIBATH
36. PacniosnaBanue ¢ocdatos (uznueckre U XUMHYECKUE
MIPOIIECCHI, SBIISIOIINECS YaCThIO
KpPYroBOpOTa BEMIECTB B PUPOJIE
48. | Yruiepon CrpoeHue aToMa 1 aJIOTPOIHUs Hayuamca: xapakTepu3oBaTh PerynsituBHbI€:
yIIepoaa, CBOMCTBA €ro CTPOEHHE aToMa Yyrieposa, Paznuuator cnocof
MouduKaIMi 1 UX TPUMEHEHHE. 00BSACHATH 3aBUCUMOCTb CBOMCTB | IEHCTBUS
JemMoncTpanuu: yIJIepona OT €TO IOJIOKEHUS B IMo3HaBaTeILHBIE
[ormomenne yrieM pacTBOPEHHBIX TICXD .. Menneneesa, Branmeror oOmmmmM 1
BEIIECTB U ra30B. BoccTaHOBNIEHWE | COCTABISATh XUMHYECKHE 3amaq
MEJIM U3 €€ OKCH/IA YIJIeM. YpaBHEHHMS, XapaKTCPU3YIOIIIE KoMMyKkaTHBHbIE
JIa6. onbIThHI: XUMHMYECKHE CBOMCTBA yriaepoga | JloroBapuBaroTcs ¢
37. T'openne yrist B KHCIOpOe THlonyuam eo3modncnocms JIESITENBHOCTH T10]1
Hay4umCcs: ONHCHIBATH YauTeNns
(hu3rIecKre M XUMITYECKHE
TIPOIIECCHI, SBISFOIINECS YaCTHIO
KpPYroBOpPOTa BEIIECTB B IPHUPOJIE
49. | Okcuppl yriaepoaa Oxcuner yrnepona (I1) u (IV), ux Hayuamcs:, PeryasiTuBHbIE:

CBOICTBA U IPUMEHEHUE

OITMCHIBATH CBOWCTBA OKCHJIOB
yIIIeposia, COCTABIATh
YpaBHEHHUS pEaKLUi,
COOTBETCTBYIOIINX «IIETIOUKE)
MPEBpAILEHHH . TPOBOJUTH
Ka4yeCTBEHHYIO PEAKIHUIO 110
pacno3HaBaHMIO YIIIEKUCIOrO

YuuTHIBaIOT NpaBk
TUTAHUPOBAHNH H K
pemeHus

Ilo3HaBaTeIbHBIC
Hcnone3yroT nouc
nHpopManmy s |
y4eOHBIX 3aTaHul




rasa

Y4eOHOI TUTpaTyf

Tonyuam eo3modicnocmo KomMmykaTuBHBIE
HAy4umuCs: TPOrHO3UPOBATH KonTtpommpyrot 1
XUMHUUYECKHE CBOMCTBA BEILLIECTB
Ha OCHOBE UX CBOICTB U
CTPOEHUS
50. | VrojgpHas KMCI0Ta U VYronbHas kucnora. Coiu yroiabHOH Hayuamcs: PerynsiTuBHbie:
e6 COJIIL. KHCIOTBI: KalbLIUT, COJa, MOTAIll, UX JlaBaTh ONpeNeNeHNs MOHATUAM | Pasnugarot cocof
3HAYCHUE U NIPUPOAE U )KU3HU <OKECTKOCTH BOJIBD) ,OIHCHIBATD JIeUCTBHS
KecTkocTb BOABI U 9 .
. YeNoBeKa. CBOMCTBA YTOJIbHOW KUCIIOTHI, IMo3naBaTeIbHBIE
croco0sl e€ JKectkocTh BOIBI M CIIOCOOBI ee COCTaBJISITh YPaBHEHUS peakiyi, | Brageror oOmuM I
yCTpaHCHHUS yCTpaHEHMUsL. COOTBETCTBYIOLIUX «LETIOUKE» 3amaq
JdemoncTpauuu: MpEeBpaILEHHH , COCTaBIIATh KoMMyKkaTHBHBIE
OO0pasibl MPUPOIHBIX COCTUHCHUN Ha3BaHUsI COJIEH yrolbHON JloroBapuBaroTcs ¢
yriepona. O0pa3upl BOKHEWIINX Al | KUCIOTBHI, JIEITEILHOCTM, TIp!
HapOHOI0 X03sCTBa KapOOHATOB. MIPOBOJUTH KaYECTBEHHYIO pemeHnto
JIab. onbIThI: peakuio Ha KapOoHAT - HOH
38. Ilony4yeHue yroiabHOM KUCIHOTEL U | [lomyuam 6o3moxcnocmy
u3zydenue ee cBorcts. 39. [lepexon Hayuumuvcs: TPOrHO3UPOBATH
KapOOHATOB B TUIPOKAPOOHATEHI. XMMHYECKHE CBOICTBA BEIIECTB
40. Pa3noxenue ruapokapooHaTa Ha OCHOBE MX CBOHCTB U
HaTpus CTpOEHUS
51. | Kpemuwmit CtpoeHue aToMa KpeMHHUS; Hayuamcs:, PeryasituBHbIE:
KPHUCTAIITMYECKUM KPEMHHUH, ero XapaKTepu30BaTh CTPOCHHE AJIEKBaTHO BOCTIPI
CBOMCTBA U MPpUMEHCHHUE aToMa KpEMHMUA, 06’b${CHHTb MPpEIJIOKEHHUSA U O1
3aBUCHUMOCTh CBOICTB KPEMHHUS OJTHOKJIAaCHUKOB
ot ero nojoxkeHus B [ICXD J[.H. | ITo3znaBaTeIbLHbIC
MeHeneeBa, COCTaBIIATh Bri6uparot Han6o
XUMHUYECKUEC ypaBHCHUS, CHOCO6I)I peuICHus
XapaKTepU3YIOLINe XUMUIECKHE | KOHTPOJIUPYIOT H (
CBOWCTBA KPEMHHUS MIPOIIECC U PE3YIIbT
Honyuam eo3modcHocms KommykaTuBHbIE
Hay4umCcs: TPaMOTHO JloroBapuBarorcs
o0paraTbcs C BeIeCTBaMU B byHKIMI 1 poneit
MTOBCEAHEBHOM KU3HU JISSITETPHOCTU
52. | CoenuHeHMsI KpEMHHS Oxcun kpemuus (IV), ero mpuponusie | Hayuamces:, PeryasituBHbIe:
pa3HoBUAHOCTH. CHIIUKATHI. OIMMCHIBAaTh CBOICTBA OKCHIA YYUTHIBAIOT TIPaBY
3HaueHne COeIMHEHUH KPEMHHUS B KPEMHUS, COCTABIISATh YPABHEHUS | TUIAHUPOBAHUH H K
JKMBOU U HEXXUBOU IIPUPOJIE. peakuuii, COOTBETCTBYIOLINX pelieHus
JeMoHcTpanum: «IUEMOYKe» NPEBPALECHUN . Ilo3HaBaTeIbHBIC
OO6pa31bl MPUPOAHBIX COSTUHEHUN MIPOBOJHUTH KaYECTBEHHYIO Hcnonp3yroT mouc
KpEMHHSI. PEaKIMio Ha CHJIMKAT - HOH uHpopManuu s |
JIab. onbIThHI: THonyuam eozmodrcrocmo yueOHbBIX 3aJaHuUi
41. IlomyueHne KpEMHEBOU KUCIOTHI Hayuumuvcs: TPOrHO3UpPOBaAThH yueOHOM TUTPATYL
1 U3y4YeHHE ee CBOWCTB XMMUYECKHE CBOMCTBA BEIIECTB KomMmykaTuBHbIE
Ha OCHOBE MX CBOMCTB U YUuTBIBAIOT pa3HE
CTpOCHUS CTpeMSTCS K KOOp]
Pa3THYHBIX TTO3HII]
COTPYIHUIECTBE
53. | CwimkarHas TlonsiTve 0 CUIMKATHOMN Hayuamcsa: npakTuyeckomy PerynsituBHbie:
IIPOMBILLICHHOCTD MPOMBIIIIEHHOCTH. CTEKII0, [IEMEHT, MPUMEHEHUIO COETMHEHUI PaEJII/I‘IaIOT crocof
KepaMuKa. KpEeMHUS JeHCTBUSA
JeMoHcTpanum: THonyuam eo3modrcrocms Ilo3HaBaTeTbHBIC
OO0pa3Iisl cTeKIa, KePaMUKH, IIEMEHTA | HayYumsCs: TPOTHO3UPOBATH BrnanmeroT o0mmm 1
XUMHIYECKHE CBOWCTBA BEIIECTB 3amaq
Ha OCHOBE HX CBOMCTB U KommykaTuBHBIE
CTPOEHUS JoroBapuBaroTcs ¢
JIESITETHHOCTH IO
YauTeNs
54. IpakTuyeckas [omygyenne, cobupanue u Hayuamcsa: obpamarscs ¢ PerynsiTuBHbie:
paGora Ne6 pacrio3HaBaHHe nabopaTopHeIM 000pynoBaHueM | OCYIIECTBIISIIOT TIC
Tonyuenue, ra3oB Y HarpeBaTeIbHBIMU IPHOOPAaMH | KOHTPOJIb TIO PE3Y:

B COOTBCTCTBHUU C NpaBWJIaMH




cobupanue u
pacro3HaBaHHE ra3oB

TEXHHKHU 0€30IacHOCTH,
OIMMCHIBATH XUMUYCCKHHA
JKCIICPUMEHT C TIOMOIIBIO S3bIKa
XUMWFH, ICTaTh BBIBOJIBI IO
pe3yabTaTaM 3KCIICpUMEHTA.
Honyuam 6o3modncnocms
HayuumCcs: OCO3HABATh

Ilo3HaBaTeIbHBIC
CtposT peueBoe Bl
YCTHOM 1 TIMCHMEH
KommykaTuBHBIE
YUnUTHIBAIOT pa3HE
CTpeMSTCA K KOOp]
Pa3NUYHBIX TTO3ULI]

HE0OXO0MMOCTb COOJFOJICHHUS COTPYJHHYECTBE
npaBun b u OT s coxpaneHus
CBOETO 3/I0pPOBbS. 1
OKPY’KaIOIINX
55. | O6o061enue mo Teme Hayuamca: o0o0marte 3Hauus u | PeryasiTuBHbIE:
«HeMeTamisy MIPE/ICTABIATh MX CXeM, Tabnuy, | BHocar HeoOxonm
Npe3eHTanui JISWCTBHE TIOCIIE €T
OCHOBE €r0 y4eTa (
91117 (0 S
IMo3HaBaTeIbHBIE
CTposIT peueBoe Bl
YCTHOM U TIHChMEH
KoMmMykaTHBHBIE
Koppextupytor 1
56. | KonrpoabHas KoHTponb npeaMeTHbIX 1 Hayuamcs: npumeHsTh PerynstuBHbIE: C
paﬁOTa N‘g3 0 TeMe METANPEAMETHBIX y‘le6HbIX HeﬁCTBHﬁ l'IOJ'[y‘{eHHI)Ie 3HAaHUA U MOIIArOBBIM M UTC
«HeMeTams no reme «Hemerasuibny c(OpMUpPOBaHHBIE YMEHHUS JIJIsI 0 pe3yJIbTaTy
penieHust yaeOHbIX 3a/1a4 ITo3HaBaTeTbHBIE
CTPOSIT PEYEBOE Bb
YCTHOH U IMCHMEH
KomMMyKkaTHBHBIE
Ppa3HbIC MHCHHSA U |
KOOpAWHALINY Pa3)
COTPKYIHHYECTBE
Tema 5. O0001IeHNe 3HAHUT 10 XUMHUH 32 KYPC OCHOBHOM 1IKO0J1bl. [IoAroToBKa K HTOrOBOM aTTect
57. | Ilepnoamueckuii IIepnoauueckuii 3aKoH U Hayuamcs: 0606mats PerynsituBHbIC:
32KOH U [epuoanyeckast cucrema uH(popMaluio 1Mo TeMe B BUJC [Tnanupyrot cBoM
e Do mHeckas: XMUMHYECKHUX AJIIEMEHTOB } CXeM, BBINOJHSATH TECTOBbIC COOTBETCTBHH C IIC
pUoOn J. . MenneneeBa. ®u3ndecKuii 3aJIaHUs 3a/1aueil U yCIIOBU:
cucrema CMBICIT HOPSIKOBOTO HOMEpa To3HaBaTebHbIE
. Y. Mennenecsa B 3JIeMEHTa, HOMEPOB NEPHOAIA 1 1 pOPMYITHPYIOT 1
CBETC TCOPHUH TPYIIIBL. YpoOKa; OCO3HAaHHO
CTPOEHHsSI aToMa CTPOSIT B YCTHOH N
dopme
KoMMyHUKAaTHBH
Biagenue MoHOIIO
JINAJIOrUYeCKOi (e
58. | 3akoOHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamcs :0000mats PerynsituBHbI€:
W3MEHEHHSI CBOLCTB HU3MEHEHHUS CBOMCTB DJIEMEHTOB U UX HHPOPMAIIIIO TI0 TEME B BHIE Paznuuarot cnocof
COEIMHEHUIA B IEPUOJIaX U TPYMIAX B | CXEM, BBIIOIHSITH TECTOBYIO JICUCTBHS
JJIECMCHTOB U UX .

. CBETE MPEJICTABIICHNH O CTPOCHUH pabory, IMo3HaBaTeNILHBIE
COCIMHCHNH B ATOMOB 2JIEMEHTOB. 3HAUYCHHE Baneror oo 1
IepuoJax u rpymmnax Ilepnoauueckoro 3akoHa 3a1a4
B CBETE KoMMyKkaTHBHbIE
IIPEACTABICHHIT O JoroBapuBaroTcs ¢
CTPOCHHH AaTOMOB JICATEILHOCTH MO

yuuTens
3JIEMEHTOB. 3HaYEHUE
ITepnoanueckoro
3aKOHa
59. | Buasl XUMHYECKHAX Bupl XuMHU4YecKux CBSI3€W U THIIBI Hayuamca: 0600mats PerynsitTuBHbie:
CBSI3€li M THIIEI KPHCTAJUTUYECKHUX PEIICTOK. uH(popMaIHUIO 10 TEME B BUJIE Paznuyaror crocof
B3auMocBs3b CTpOEHUS U CBOMCTB TaOIHUIIBI, BBITIOHATE TECTOBYIO IEUCTBUS
KpUCTAILTHHCCKIX BEIIECTB paboty Ilo3HaBaTeTbHBIC
PCIICTOK. Birageror oo 1




BzaumocBs3p 3a1a9
CTPOCHHUA U KomMmykaTuBHBIE
CBOMCTB BEIIIECTB Kourponpyiot ¢
60. Kﬂaccmbmcaum Knaccudukamus XuMuaecKkux Hayuamcs: 0600mars PerynsiTuBHbie:
XUMHYECKUX PEaKLUiA PeaKIwii IO pa3INYHBIM ITPU3HAKAM HHPOPMAIIIIO TI0 TEME B BHJIC Paznuuatot criocof
(YUCITO ¥ COCTAaB pearupyroImx U CXEM, BBITTOTHSITH TECTOBBIC JIeHCTBUS
11O pasINIHEIM 00pa3yIOIIUXCs BEIIECTB; HATUINE 3a/IaHus IMo3HaBaTeTbHBIC
NpU3HaKaM. rpaHuIEl pasaena Gas; BrageroT o0ImM I
TEeT10BoH 3¢ (PeKT; N3MEHEHHE 3amaq
CTETICHEH OKUCIICHHS ATOMOB; KomMmykaTuBHBIE
HCTIOJIb30BaHUE KaTaInu3aTopa; JloroBapuBaroTCs «
HATIPaBJICHUE TIPOTCKAHWS). JIESITETTHHOCTH TIO]T
YUUTEISA
61. CKOpOCTB CKOpOCTh XUMHUYECKUX PEAKIIUN U Hayuamcs: 0600mmats PerynsiTuBHbI€:
XUMHYECKUX PeaKIHil (hakTOpBI, BIUAIONINEC HA HEE HH(POPMAIIUIO TI0 TEME B BHJIC PaEJ'II/I'-IaIOT crocof
CXEM, BBIITOJHSITH TECTOBYIO JIeHCTBUSA
paboty IMo3HaBaTeTbHBIC
BrnaneroT o0mmm 1
3a1ad
KoMmMykaTHBHBIE
Kontponupyror 1
62. | Kiaccudukanms IIpocTeie U CIIOXKHBIE BEIIECTBA. Hayuamcs: 00600math
HEOPraHWYECKHX MeTanisl ¥ HeMETalIbl , COCTaB, HH(POPMAIIHIO TI0 TEME B BHIC
KHaCCHq)HKaIlI/IH CXEM, BBIIIOJIHATH TCCTOByIO
BCIIICCTB pa60Ty
63. CBoiicTBa OO61re XUMHYECKUE CBOWCTBA Hayuamcs: 00600math PeryisiTuBHbBIC:
HEOPraHHYECKHX OKCHJIOB U TUAPOKCUIOB (OCHOBaHMM, | MHGOPMAIIHIO [0 TEME B BUJIE PaznnyaroT crocof
KUCJIOT, aM()OTEPHBIX THAPOKCHUIIOB), CXEM, BBITIOIHATH TECTOBYIO neicTBUS
BEILCCTB comu B cBete TOJ1 paboty Ilo3HaBaTeNbHBIC
Brageror oOmmm 1
3a1adq
KomMmykaTuBHbIE
Kontponupyrot 1
64. | 'emeTuecKue I'enetnyeckue psnpl MeTasia, Hayuamcs: 06001math PerynsituBHbIC:
DPSUIBI METAILIa, HEMeTaljla U MePexXOqHOro MeTaua uH(popMaluio 1Mo TeMe B BUjIE Pagnnqa}oT CHoCof
CXEM, BBINIOJHSTH TECTOBYIO JiercTBUs
HeMeTallia 1 paboty Ilo3HaBaTeIbHBIC
IEpEXOJHOro MeTajlia Biiazeror o61muM 1
3amaq
KomMmykaTuBHbIE
Kontponupyrot 1
65. | Tpenunr- TpeHHHT-TeCTHPOBAHKE 110 PeryasiTuBHbIe:
TECTHPOBAHHUE IO BapuantaMm [ 'MIA mponuieIx jger u Pagnmqa}oT crocof
papuantam [UA JIEMOBEPCUH IlEIQI/ICTBI/DI
03HABATEJIbHBIE
IPOLIIIX JICT K BrnameroT o0mmM 1
JACMOBCPCHUHA 3a4a4
KomMmykaTuBHBIE
KonTponupyror 1
60. KonTpoabHasn TecTupoBaHue 10 BapUaHTaM Hayuamcsa: npumeHsITh PerynsiTuBHbIE: C
paGora Ned I'MA nmemoBepcuun H&))Hy‘leHHbIe 3HaHUS U MOLIATOBBIA U HTC
chopMHUpOBaHHBIC YMEHHS IS TI0 PE3YNbTaTy
Pewenne I'MA pemieHns yaeOHbIX 3a1a4 IHo3HaBaTeTbHBIC
CTPOSIT PEUEBOE BB
YCTHOU ¥ IUCbMEH
KommykaTuBHBIE
DopMyIUPYIOT CO
1 TIO3UITIIO
67 | Pezepn
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