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IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 1o XMMHUU COCTaBJIEHA B COOTBETCTBHH ¢ DeqepanbHBIMU TOCYAapCTBEHHBIMUA 00pa30BaTeIbHBIMU CTaHAAPTAMU
OCHOBHOTO 00111eT0 00pa3zoBaHusi, Ha OCHOBE aBTOpcKoi "[IporpamMmbl 0cHOBHOTO 001Iero obpa3zoBanus no xumun §-9 knaccel". ABTops! O.
C. I'abpuensu, A. B. Kynmosa www.drofa.ru -M.: JIpoda, 2015, Padoueit nporpammser Boctiutanust MAOY "CITIL Ne33".

Leas : popmupoBanue 0a3bl 3HAHUN O BAKHEMIIMX MNOHATUSAX M 3aKOHAX XUMMH, XMMHUYECKOW CUMBOJIMKE U Pa3BUTHE
MO03HABATEIBHBIX HHTEPECOB O0YUAIOIIMUXCS Yepe3 MPOBEICHNE XUMUUYECKOTO JKCIIEPUMEHTa U PELICHHE PACUETHBIX 3a/1a4, OCBOCHHE
3HaHUI 00 OCHOBHBIX MTOHATHUSAX, 3AKOHAX XUMHH, Har0oJiee paclpoCTPaHEHHBIX XMMUYECKHUX 3JIEMEHTaX U UX COEIMHEHUSAX, a TAKKE
MOJTy4YeHHE TIEPBOHAYATILHBIX 3HAHUH 110 KypCY OPraHHYECKOW XMMUH.

3agauu:

- (hopMupoOBaHKE y yUAIIUXCS 3HAHUS OCHOB XMMUYECKON HAYKH: BAKHEHIINX (haKTOPOB, MOHATHI, XMMUYECKUX 3aKOHOB M TEOPUH,
A3bIKa HAYKH, IOCTYIHBIX 0000IIEHNIT MUPOBO33pPEHYECKOTO XapaKTepa;

- pa3BUTHE YMEHUI HA0IOAATh U OOBACHATH XUMHUYECKHE SBJICHHS, IPOUCXOAIINE B IPUPOJIE, Ta00paTOPHH, B TIOBCETHEBHON
KHU3HH;

- (hopMupoBaHKE CHEIMATBHBIX YMEHUI: 00paIaThCsl ¢ BEIIECTBAMH, BBIITOJIHATH HECTIOKHBIE SKCIIEPUMEHTHI, COOII0/1ast IpaBuiIa
TEXHUKU 0€30IIaCHOCTH; IPaMOTHO IPUMEHATh XMMUYECKHE 3HAaHUS B OOLLEHUHU C IPUPOJION U B IOBCETHEBHOM JKU3HU;

- PacKpbITHE TYMaHUCTHYECKOW HANPaBICHHOCTH XUMHH, €€ BO3PACTAIOIIEH POJIU B PEIICHUH TTIABHBIX MPOOJIEM, CTOSIIIUX Tepet
4eJI0BEYECTBOM, U BKJIaJa B HAYYHYIO KapTUHY MUPA.

- pPa3BUTHE JIMYHOCTH 00YUYAIOMINXCSI: UX HHTEIUIEKTYaJIbHOE M HDAaBCTBEHHOE COBEPIIIEHCTBOBaHME, (HOPMUPOBAHHE y HUX
I'YMaHHCTHYECKHUX OTHOIIEHUH U HKOJIOTHUYECKH 11€JIeCO00Pa3HOro MOBEIEHHUS B OBITY U B IPOLIECCE TPYAOBON AEATEILHOCTH.

-ACIIOJIb30BaHNE BOCITUTATEIBHBIX BO3MOKHOCTEH COJIepKaHusl y4eOHOTO MpeMeTa 4epe3 IEMOHCTPAIIUI0 00yJatoIMCs TIPUMEPOB
OTBETCTBEHHOT0, TPa’KJAHCKOT'O TIOBECHNUS, IPOSBICHUS YEJIOBEKOIIO0US 1 TOOPOCEPACUHOCTH Yepe3 MoA00p COOTBETCTBYIOLINX TEKCTOB
JUTSL YT€HUSI, 33124 JUTsl pelIeHus, TPOOJIEMHBIX CUTYAIlNi i 00CYXACHUS B KJlacce.

Jl1s peanu3anuu NporpaMmbl HcnoJib3dyercs: yaeOHo-Meroandeckuii kommiaekt O. C. I'abpuensina:

IIporpamma ocHOBHOro o61ero oopazoanus no xumuu. 8-9 xknaccel O. C. 'abpuensn, A. B. Kynmosa: Xumus.8-9 kiacc
- I'abpuensu O. C. Xumus. 8 kinacc: yueounk/ O. C. ['abpuensu.- M.: [Ipoda, 2014
- N'abpuensn O. C. Xumus. 9 knacc.: yueonuk / O. C. I'abpuensn.- M.: [Ipoda,2018

MecTo y4eOHOr0 nmpeaMera B y4eOHOM ILIaHe
Mecto mpenmera B yueOHOM IuIaHe — oOpazoBaTenabHast 001acTh «EcTecTBEeHHOHAYUHBIE TPEIMEThHI.
[IporpamMa paccuWTaHa Ha HW3y4eHHE XWUMHUHM B 8-9 kimaccax B oOwveme 136 wacos ( 2 u/Hen.). KanenmgapHslit yueOHBIH rpaduk
MAOY «CIIII Ne33» npexycmarpuBaer 34 yueOHBIX HEIEH.


http://www.drofa.ru/

O0mas xapakrepucTuKa yue0HOro npeamera

B coorBercTBuu ¢ DenepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOILIEro OOpa3oBaHMs yYallHecs JOJIKHBI
OBJIJIETh TAKUMH II03HABATCIBHBIMH YYEOHBIMH ICHCTBUSIMHU, KaK yMEHHE (OpMYIUpPOBAThH MPOOJIEMYy M TMIOTE3y, CTAaBUTh LICIU U 3a]a4yH,
CTPOUTH IUIaHbI JOCTUIKCHUA ueﬂeﬁ U PCIICHUA IMOCTABJICHHBIX 3a/a4, IMPOBOAWTHL OSKCICPHUMCHT W Ha €r0 OCHOBC J[J¢CJIaTb BBIBOAbI U
YMO3aKJIFOUCHUSI, IPEJICTABIATh UX U OTCTAHBaTh CBOK TOYKY 3peHHs. Kpome 3Toro, ydarumecs IOJDKHBI OBJIAIETh MPUEMAaMH, CBSI3aHHBIMHU C
OIpPCACICHUCM MMOHSATHH: OrpaHn4uBaThb HX, OIMUCBIBATH, XaPAKTCPHU30BATHL U CPABHUBATD. CJIC,HOBaTeJILHO, Ipyu U3y4CHUHU XUMHU B OCHOBHOM
IIKOJIC YYal[Hecsl IOJDKHBI OBJIAJICTh Y4COHBIMU JACHCTBHSMH, MO3BOJISIONIMMHU MM JOCTHYb JIMYHOCTHBIX, MPEIMETHBIX M METalpeIMETHBIX
00pa3oBaTEeIbHBIX PE3YIHTATOB.

[Ipemiaraemasi mporpaMMa MO XHMHH PacKpbIBaeT BKIaJ y4eOHOro HpeaMera B JIOCTHIXKCHHE IIeNeil OCHOBHOTO 0O0LIero oOpa3oBaHUs M
OIpeIeIsIeT BAYXKHEHIIINE COJIePIKATEIBHBIC JIMHUY MTPEIMETa:

*  «BCILIECTBO» — 3HAHUE O COCTABE U CTPOCHHHU BELICCTB, MX CBOMCTBAX M OMOJIOrHYECKOM 3HAYCHHU;

® «XHUMHUUYCCKas pCaKUuA» — 3HAHUC O MNPCBPALICHUAX OJHUX BCHICCTB B APYIrUC, YCIIOBUAX MPOTCKAHUSA TAKHUX HpeBpaHIeHI/If/'I U cIiocobax
YIIPABJICHHS PEaKLUSIMU;

. «IPUMEHECHHE BEIIECTB» — 3HAHKE U OTBIT 0€30MAaCHOT0 OOpAIICHUS ¢ BEIECTBAMH, MaTepHaIaMH M IMPOIIECCaMU, HEOOXOAMMBIMU B OBITY
U Ha [IPOU3BOJICTBE;

. 3BIK XUMHUHN» — OICPUPOBAHUC CHUCTEMON Ba)KHEUIIINX XUMHUUECKHX HOH?[TI/If/'I, 3HAaHHWE XUMHYECKOH HOMCHKIJIATYpPhbI, @ TaKKC BJIAJICHUC
XUMHYECKON CUMBOJIUKON (XUMUYECKHUMHU (HOPMYJIaMHU U YPaBHCHHSIMH).

Pabouvast mporpaMma BHOCUT HEKOTOPBIC U3MEHEHUs 8 A6MOPCKYI0, KOTOPBIE HE 3aTParuBaioT COJCP)KaHUs MaTepuaia, KOJMUecTBa YacoB,
OTBOJMMBIX Ha TEMY, a TAK)Ke MEPEUCHb JEMOHCTpAIUii, TaOOPATOPHBIX OMBITOB U MPAKTHYECKUX padoT. OCHOBHOE OTIHYHE €€ OT aBTOPCKOM
coctout B cieaytomem: B nporpamme O.C. ['abpuensHa npakTiHyeckue paboThl CTPYINITUPOBAHBI B OJIOKH — XUMUYECKUE MPAKTUKYMBI, KOTOPbIC
HPOBOJTCSL MOCIE W3yYEHHs HECKOJNBKUX pa3lelioB, a B paboueil mporpaMme 3TH K€ MPAaKTHYSCKHE Pa0OThI JAKOTCSA IMOCIE H3yYCHHS
TEOPETHYECKOT0 MaTepyaia o JaHHOH TeMe. ITO H3MEHEHHE TT03BOJISICT:

- JIy4Ilie 3aKPelHUTh TEOPETUUYECKUI MaTeprall Ha MPAKTHKE;

- 0TpaboTaTh NPAKTUYECKNE YMEHHUS U HAaBBIKU B HETIOCPECTBEHHOW CBSA3H C TEOpPUEH 10 TEME;

- 5KOHOMHUTbH BpeMsl Ha UCKIFOUCHUH JOMOIHUTEIBHOTO MOBTOPEHHS TEOPHH MEpPe]l MPAKTHUECKOM pabOTOM.

JlaHHOe W3MCHEHHE He 3aTPOHYJIO KOJIUYECTBO M COJCPIKAHME MPAKTHYECKUX paboT, JaHHBIX B aBTOPCKOH MporpamMme, HO MPUBEIO K

HU3MCHCHUIO YHUCJIa TEM U 4aCOB, OTBOAUMBIX Ha U3YUCHUC COOTBCTCTBYIOIIUX TCM.



YueOHO-TEeMATHYECKUH IJIAH

8knacc
Ne i/t | HammeHoBaHue pa3zzaena KomnmuecTBo yacoB o KomnuecTBo 4acoB 1o pabodei mporpamMmme
aBTOPCKOM IporpaMme
1 BBenenue 4 5
2 ATOMBI XMMHUYECKUX DJIEMEHTOB 9 9
3 [IpocTeie BemecTBa 6 6
4 CoenuHeHns XUMAYECKHUX JIEMEHTOB 14 15
5 N3meHeHus, IpouCX o IsIInue ¢ BeIECTBAMH 12 13
6 [Ipaktuxym Ne 1. «IIpocreiimue onepauuu ¢ 3 0
BEII[CCTBAMI
7 PactBopenue. PactBopsl. CBolicTBa pacTBOpOB 18 20
AJIEKTPOIUTOB
8 [TpakTukym Ne 2. «CBoiicTBa pacTBOpPOB 1 0
AIIEKTPOJIUTOBY
9 Peseps 1 2
10 Bceero: 68 70

IIpakTnyeckne padoThl He BBIHOCATCS B OTAeJIbHBbIC IPAKTHKYMbI, II03TOMY YBEJIHYE€HO KOJIHYeCTBO YacoB Ha 1,4,5, 7 Tembl.

9 kjaacc

Beenenne. OOmias xapakTepucTHKa XUMUYECKHX
3JIEMEHTOB U XUMHUYECKUX peakiuil. [lepuoanuecknii

3aKkoH U [lepuoanueckas cucteMa XUMHUYECKUX
anemenToB 1. 1. Menneneepa

10

12




2 Meranibl 14 18
3 [Tpaktukym 1. CBOMCTBA METAJUIOB M UX COCIUHEHUNA | 2 0
4 Hewmeranbt 25 28
5 [Tpaktuxkym 2. CBOMCTBa COCTUHEHU HEMETAJIIIOB 3 0
6 O06o01IeHre 3HaHU# TI0 XUMHUH 32 KypC OCHOBHOM 10 10
IKOJIBI.
7 Peseps 4 0
8 Bcero: 68 68

HpaKanecmle paﬁon HE€ BBIHOCATCH B OTACJIbHBIC IIPAKTHKYMBbI, II03TOMY YBCJIHYECHO KOJIHUYE€CTBO YaCOB HA 1, 2,4 TEMBbI.

®opmMbl OpraHu3anvu y4e0HoOro npouecca
OcHoBHOU (hopMOit yaeOHOTO TpoIIecca SIBIISIETCS KJIaCCHO-ypouHas cucrema. L{enecooOpa3Ho NMpuMEHEHHE Pa3HbIX THIIOB YPOKOB (YPOK
O3HAKOMJICHHUS C HOBBIM MaTe€pHalIOM, YPOK IPUMEHEHHsI 3HAHUI U YMEHUN, KOMOMHUPOBAHHBIN YPOK, YPOK-CEMUHAP, YPOK-JIEKIIHS, YPOK-
IpaKTU4ecKasi paboTa, ypoK KOHTPOJIS 3HAHUIT) B COOTBETCTBUU C TEMOI YpOKa, TOCTaBJIEHHBIMHU IIE€pe]l HUMH LIEJSIMU U 3a7a4aMH.
ITpakTryeckas pabota siBisieTcs: JOpMOI MPOBEACHUS YPOKa, JJAOOPATOPHBIE OIBITHI — OJJHUM U3 3TAIIOB KOMOMHUPOBAHHOTO YPOKa.
KoHTposib 3HaHU# 1 YMEHHI 00y4YaromuXCs MO3BOJSET MOJIYIUTh HHPOPMAIIHIO O YPOBHE YCBOEHHUS Y4eOHOT0 MaTepuasa.
KoHTpomb ocyIiecTBiIsieTcs: ¢ UCIOIb30BaHUEM PA3IMUHBIX (POPM U METOJIOB 110 YCMOTPEHHUIO YUHUTENS U MOXKET COJepKATh!
- TECTUPOBAHUE;
- (hpOHTANIBHBIN OIPOC;
- UHIUBUyalbHbIE 3aJaHUS;
- IPYTIIOBBIE PabOTHI;
- CaMOCTOSTEIbHbIE PA0OTHI.
CornacHo NOypOYHO-TEMATUYECKOMY IIJIaHY OPraHU3yeTCsl IPOMEKYTOUHBIN, TEMAaTHYECKUM KOHTPOIIb 3HaHUH ydamuxcs. C 1enbro
CHUCTEMAaTH3allMi KOHTPOJIS MpeIoiaraeTcs Hajluune TeTpaaei st KOHTPOJIbHBIX U MPAKTUYECKUX paboT MO XUMHUHU.
Ilepeyenb npakTuyeckux pador B 8 kiacce.

1. TlpaBuia TexHUKH 6€30IaCHOCTHU MU paboTe B XuMHUUYeckoM Kabunete. [Ipuémsbl oOparienus ¢ 1abopaTopHbBIM 000PYA0BAaHHEM.
2. ITlpu3HaKH XUMUYECKHX PEaKITHA.

3. IlpuroroBieHue pacTBOpa caxapa U OIlpeie]IeHue MacCOBOM JIOJU €ro B PacTBOPE.

4. PemeHue 3KCIEPUMEHTAIBHBIX 33/1a4.

Ilepeyenb npakTHyecKux pador B 9 Kiacce



el A =

I N

Pemenue skcriepuMeHTaNBHBIX 3a]a4 HA paclioO3HABAaHUE U MOJYYEHHUE COeTMHEHUI MeTasuIoB. (2 Jaca)
Pemrenue skcnepuMeHTanbHbIX 3a4a4 110 Teme «lloarpymna ragsoreHoBy.

Pemenue skcriepuMeHTanbHBIX 3a7a4 1o Teme «l[loarpynna kuciopogay.

[Tonydenue, cobupanue U pacrio3HaBaHUE ra30B.

IlepeyeHb KOHTPOJBLHBIX PadoT B 8 Ki1acce

ATOMBI XUMUYECKHX DJICMCHTOB.
COC,I[I/IHCHI/IH XUMHYCCKHUX O3JICMCHTOB.
I/I3MCHGHI/ISI, MMpOUCXOoAAIHrE C BCUICCTBAMMU.

. PactBopenue. PactBopsl. CBoiiCTBa pacTBOPOB 3JIEKTPOJIUTOBY.

Ilepeyenb KOHTPOIBLHBIX PadoT B 9 Ki1acce

1.Benenue.

2.Meramisl

3.HemeTaiisl

4. O60011eHne 3HaHUN 32 KypC OCHOBHOM IIKOJIBI



ININTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA XUMHUHN
8 ki1ace

JIN4YHOCTHBIE pe3yJIbTAThI:

- BOCIHMTAHHE POCCUMCKOM TIpPaXKIaHCKOM MJIEHTUYHOCTH: IATPUOTH3Ma, yBakeHHd K OTedecTBy, NpPOLUIOMY M HACTOALIEMY
MHOI'OHAIIMOHAJILHOTO Hapoja Poccuu; oco3HaHMe CBOEH 3THUYECKOW NMPUHAIUICKHOCTH, 3HAHUE MCTOPHUH, S3bIKA, KYJIbTYpPhl CBOEIO HApOJa,
CBOETO Kpas, OCHOB KyJIbTYPHOIO Hacienus HaponoB Poccum u yenoBedecTBa; YCBOEHHE T'yMaHUCTHUYECKHX, AEMOKDAaTHYECKUX U
TPaIUIIMOHHBIX HEHHOCTEH MHOTOHAIIMOHAILHOTO POCCUHCKOTO 001IIecTBa; BOCIIMTAHUE YyBCTBA OTBETCTBEHHOCTH U J1oJira nepes; Poannoii;

- (hopMHUPOBAHHUE OTBETCTBEHHOI'O0 OTHOILIEHMS K YYEHHIO, TOTOBHOCTU M CHOCOOHOCTH OOYYaOLIMXCS K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO
Ha OCHOBE MOTHBAllMM K OOYYEHHIO U TO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHUIO AajbHEWIIEH WHAWBUAYAJIBHOM TpPaeKTOPHU
oOpa3zoBaHusl Ha 0a3e OPHEHTUPOBKUM B MHpe mMpodeccuid u MpoPecCHOHANBHBIX MPEANOYTEHHH C YYETOM YCTOWYHMBBIX O3HABATEIBHBIX
MHTEPECOB, a TAKXKE HAa OCHOBE ()OPMHUPOBAHUS YBAKUTEIHLHOI'O OTHOLIEHHUS K TPY/y, Pa3BUTHS OIbITA y4acTUsl B COLMAILHO 3HAYUMOM TPY/E;
- (GopMHpOBaHUE IETIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHON NpPaKTHKH,
YUUTBHIBAIOIIETO COLMAIBHOE, KYJIbTYPHOE, S3bIKOBOE, TyXOBHOE MHOT000Opa3nue COBPEMEHHOI'0 MHpa;

- (GopMHpOBaHNE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIICHHHM M COTPYJHHYECTBE CO CBEPCTHHKAMH, JETHbMH CTapUIETO W MIIAJIIIETO
BO3pacTa, B3pOCJIBIMHM B Ipoliecce 00pa30BaTEeNIbHOM, OOLIECTBEHHO IMOJIE3HOW, yueOHO-MCCIeI0BaTENbCKOM, TBOPUECKOM M JPYIMX BUIOB
NEeATEIbHOCTH;

- (popMupOBaHUE LIEHHOCTH 37I0POBOro U 0e30macHOro odpasa >KU3HU; YCBOCHHME MPAaBUJ UHIMBUAYAJIBHOIO U KOJUICKTUBHOIO 0O€30I1aCHOTO
IIOBEJICHUS B YPE3BBIYAHBIX CUTYALUAX, YTPOKAKOIIUX )KU3HU U 3JOPOBBIO JIFOJIEH, TPABUJI IIOBEACHUS HA TPAHCIIOPTE U HA JOPOrax;

- (opMHpOBaHHE OCHOB 3KOJOIMUYECKON KYJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 9KOJIOTHYECKOTO MBIIIJICHUS, Pa3BUTHE ONbITA
HKOJIOTMYECKH OPUEHTHUPOBAHHOM, pe(IIeKCUBHO-OLIEHOYHOM U MPAKTUYECKON JESTENbHOCTU B dKU3HEHHBIX CUTYaIHsX.

MeranpeamerHblie pe3yJabTaThl:

- YMEHHUE CaMOCTOSITENIbHO ONPENENATh LIeJIU CBOETO 00yUYEeHHs], CTaBUTh U (DOPMYIUPOBATh JJIsl ceOsl HOBBIE 3a/1a4il B yu€0e U 03HaBaTEIbHOU
JEeATEIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH ITO3HABATEILHON JEATEIBHOCTH,

- YMEHHE CaMOCTOSITEJIbHO IUIAHWPOBAaTh IYTH JOCTI)KEHHS LieJei, B TOM 4YHCle ajlbTepHAaTHUBHBIE, OCO3HAHHO BbIOMpaTh Hauboiee
3¢ dEeKTUBHBIE CITOCOOBI peIIeHHs YUeOHbBIX U MO3HABATEIbHBIX 3a/1a4;

- YMEHHE COOTHOCHUTH CBOM JEHCTBHs C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYILIECTBJISITH KOHTPOJIb CBOEH JEATEIBHOCTH B IIpoLecce
JOCTHIKEHUSI pe3ysbTarTa, ONpeAessaTh ClIOCOObl IeHCTBUI B paMKax MPeI0KEHHBIX YCIOBUM U TpeOOBaHUH, KOPPEKTUPOBATH CBOU JAECUCTBUS B
COOTBETCTBUH C U3MEHSIOIIECICS CUTYyallue;

- YMEHHUE OLICHUBATh MPABUIILHOCTD BBINOJIHEHHS yUeOHO 3a/1aun, COOCTBEHHBIE BO3MOKHOCTH €€ pelleHHs;

- BJIaZICHHE€ OCHOBAMH CaMOKOHTPOJISl, CAMOOIICHKH, PUHATHUS PELICHUH U OCYIIECTBIEHUS OCO3HAHHOTO BHIOOpA B y4eOHOI U 1M03HaBaTENbHON
JEeATEIbHOCTH;

- YMEHUE ONpPEeNATh MOHATHUS, CO3/1aBaTh 00O0IIEHNS, YCTAHABIMBATh aHAIOTHH, KI1acCU(UIIMPOBATh, CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS
U KPUTEPUU TS KITacCHU(PUKAIIMY, YCTAaHABIMBATh IPUYMHHO-CIIE/ICTBEHHbIE CBS3H, CTPOUTH JIOTHYECKOE PacCyKCHHUE,

- YMO3aKkJIro4eHne (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUU) U JIeJaTh BHIBOJIBI;

- YMEHHUE CO3/1aBaTh, IPUMEHSTh U MPE0OPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIEIH U CXEMBI JJIS pellIeHUs] YUeOHbIX U TIO3HABATEIbHBIX 3a/1a4;



- CMBICJIOBOE YTEHUE;

- YMEHUE OPraHU30BBIBATH YU€OHOE COTPYIAHUYECTBO U COBMECTHYIO JIEATEIHHOCTh C YUUTEIEM B CBEPCTHUKAMU; pabOTaTh MHIN BUyaTbHO H

B IpyNIe: HaXOAUTh OOllee penieHre U paspemiaTs KOH(GIMKTH Ha OCHOBE COIVIACOBAaHUS MO3UIUN M y4€Ta MHTEPEcOB; (HhOPMYIHPOBATH,

apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

- YMEHHE OCO3HAHHO MCIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBHUM C 33Ja4€ii KOMMYHHMKAIUU JUISl BBIPAXKEHUSI CBOUX YYBCTB, MBICIEH U

MOTPEOHOCTEH; TUTAHUPOBAHMSI U PETYJSIIUU CBOCH ACSITETbHOCTH; BIAJICHUE YCTHOW M MUCHBMEHHOW PEYbI0, MOHOJIOTHYECKOW KOHTEKCTHON

peublo;

- (opmupoBaHUE U pa3BUTHE KOMIETCHTHOCTH B OOJIACTH MCIIOJIb30BaHUS WH()OPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

-opMUpOBaHUE U PA3BUTUE HKOJIOTMYECKOTO MBIIUICHUS, YMEHHE MPUMEHSATh €ro B I03HABATEIbHON, KOMMYHUKATHBHOM, COLMATbHON

MIPaKTUKE U MPOPECCHOHATBHON OpUEHTAIINH.

IIpeameTHble pe3yJbTaThbl:

BrlIlyCKHHUK HayuuTCA:

- OITUCBIBATH CBOMCTBA TBEPABIX, KUIKUX, TA3000pA3HBIX BEIIECTB, BBIACISS UX CYIIICCTBEHHBIC IPU3HAKH,

- XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOECHHUIO U CBOWCTBAM;

- pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHM «aTOM», «MOJICKYJIa», «XUMUYECKUU DJIEMEHT)», «IIPOCTOE BEIIECTBO», «CI0XKHOE
BEILIECTBOY», «BAJICHTHOCThY», UCIIOJIb3YSl 3HAKOBYIO CUCTEMY XUMHUH;

- U300pakaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYIT M CYIIHOCTh XUMHUYCCKUX PEAKIUN C MTOMOIIBI0 XUMHUYECKHX
YPaBHEHUH; - BBIYUCIIATh OTHOCUTEIBHYIO, MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, a TAKKE MACCOBYIO JOJIFO XUMHYECKOT0 3JIEMEHTA B
COEAMHEHMSX ISl OLIEHKH UX MPAKTUYECKOW 3HAYUMOCTH;

- CPaBHHUBATh I10 COCTAaBY OKCHUIbI, OCHOBaHUs, KUCIOTBI, COJIH;

- KJ1acCu(UIUPOBATH OKCUJIBI K OCHOBAHUS 110 CBOMCTBAM, KHCIIOTHI U COJIH 110 COCTARBY;,

- ONUCHIBATh COCTaB, CBOMCTBA M 3Ha4YeHHE (B MPHUPOJE U TMPAKTUYECKOM NEATEIHHOCTH YelOBEKa) MPOCTHIX BEIIECTB — KHCIOpOJaa U
BOJIOpPOAA;

- TIOJIH30BAThCSI TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON TTOCYI0M;

- TIPOBOJIUTH HECJIOKHBIE XUMUYECKHUE OMBITHI U HAOIIO/IEHUS 32 U3MEHEHUSIMU CBOMCTB BEIECTB B MPOIIECCE UX MPEBpAIICHU; COOMI0IaTh
MpaBWJIa TEXHUKH 0€30MaCHOCTH MPY MPOBEJCHUH HAOIIOICHUN U OTBITOB;

- pa3aM4aTh HKCIEPUMEHTAIBHO KUCJIOTHI U MIEIOYH, MOIb3YSICh MHANKATOPAMU; OCO3HABATh HEOOXOAMMOCTh COOI0IEHUs] MeP O€30MaCHOCTH
P OOpaIeHUH ¢ KUCIOTaMU U IIET0YaMH.

- TPAaMOTHO 00paIIaThCs C BEMECTBAMH B TIOBCETHEBHOM KU3HU

- 0CO3HaBaTh HEOOXOAUMOCTH COOJIFOICHUS TIPABHIT IKOJIOTUYECKH OE30MaCHOTO MOBECHUS B OKPYKAIOIIEH MPUPOTHON Ccpelie;

- HWCIIOJB30BaTh MPUOOPETEHHBIE KIFOUYEBBIE KOMIIETCHTHOCTH TIPH BBITIOJIHEHHH HCCIEAOBATEIILCKUX IMPOEKTOB 10 W3YYEHHUIO CBOMCTB,
criocoO0OB TONyueHHUsT W pacro3HaBaHUs BemecTB. llepuoamueckuii 3akoH u llepuomnyeckass cucremMa XuUMHUeCKUx snemeHTOB JI.U.
MenaeneeBa. CTpoeHne BeleCTBA. BIMYCKHUK HAYYUThCS:

- K1accu(pUIMpPOBaTh XUMUYECKUE DIIEMEHTHI Ha METAJUIbI, HEMETAJUTbI, 2IEMEHTBI, OKCUIBI U TUAPOKCUIBI KOTOPHIX aM(OTEPHBI, 1 HHEPTHBIC
AJIEMEHTHI (Ta3bl) JIJIs1 OCO3HAHUS BAKHOCTH YIOPSA0UYEHHOCTH HAyYHBIX 3HAHUM;
- pacKpbIBaTh CMBICI neproandeckoro 3akona /.M. Menzaeneesa;



- OIUCHIBATh U XapaKTepHU30BaTh TabIMUHY0 popmy [leproanyeckoii cucTeMbl XUMHUYECKUX IEMEHTOB;

- XapakTepu30BaTb COCTaB aTOMHBIX SIEP U PaCHpEllEeHUE YKcia IEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKHMX 3JIEMEHTOB
MaJIbIX IIEPUOIOB MEPUOINYECKON CUCTEMBI, @ TAK)KE KAJIUA U KaJIbLIHS.

9 ki1acc

JInuyHOCTHBIE pe3ybTaThl:

- BOCIIUTaHHWE OTBETCTBEHHOT'O OTHOUICHHUS K MPUPOJIE, OCO3HAHUA HEOOXOAMMOCTH 3aIUTHl OKPYXKAIOIIEH Cpe/Ibl, CTPEMIICHUE K 3I0POBOMY
o0pa3sy KHU3HH;

- IOHUMaHNE 0COOCHHOCTH JKU3HU M TPYZa B YCIOBUAX MH(POPMATHU3ALUHU OOIIECTBA;

- (hopMupoOBaHE TBOPUYECKOIO OTHOLIEHHUS K IIpolIeManm;

- IOJrOTOBKA K OCO3HAHHOMY BBIOOPY MHAMBHyaJbHOM 00pa3oBaTelnbHON WM NpopecCHOHaNbHON TpaeKTopuy; - (POPMUPOBAHHE YYyBCTBA
TOPAOCTH 32 POCCUHCKYIO XUMHUYECKYIO HAYKY;

- YMEHME YIPABIATh CBOEH IT03HABATEIBHON ACATEIBHOCTBIO;

- YMEHHUE OLIEHMBATh CUTYallMI0O U ONEPAaTUBHO MPUHUMATh PELICHMS, HaXOJIUTh aJI€KBaTHbIE CIOCOObI MOBEIEHUS U B3aUMOJAECUCTBUS C
napTHEpaMH BO BpeMs yueOHOW U UTPOBOM AEATENbHOCTH;

- opMHpOBaHKE MTO3HABATEIHHON U HH(POPMAIIMOHHON KYJIBTYPHI, B TOM YHCJIE€ PAa3BUTHE HABBIKOB CAMOCTOSITENILHOW pabOTHI ¢ YUeOHBIMH
0COOUSMU, KHUTaMHU, JTOCTYIIHBIMH COBPEMEHHBIMU NH(OPMALIMOHHBIMU TEXHOJIOTHSMU;

- pa3BUTHE TOTOBHOCTH K PEIICHHIO TBOPUYECKUX 3a/1a4, CHOCOOHOCTH OIIEHMWBATh NMPOOJIEMHBIC CHUTYallMH M OINEPAaTHBHO MPHHUMAThH
OTBETCTBEHHBIEC PELICHMs B Pa3IMYHBIX NMPOJYKTUBHBIX BHJAX JEATEIbHOCTH (yueOHas, OMCKOBO-UCCIIEA0BaTENbCKasl, KIIyOHas, IPOEKTHas,
KpY’KKOBas U p.);

- (hopMupOBaHHE XMMHUKO-IKOJIOTUYECKOH KYJIbTYpBI, SBISIOIIEHCS COCTaBHOM YacThIO 3KOJOTMUECKOW M OOILIEH KyIbTypbl, U HAy4YHOT'O
MHPOBO33PEHUS.

MertanpeamMeTHbie pe3yJabTaThl:

- OBJI3/ICHHE HAaBbIKAMU CaMOCTOSITEJIbBHOIO MPHUOOpPETEHUS HOBBIX 3HAHWI, OpraHu3aluy y4yeOHOW IEesATeNIbHOCTH, MOMCKAa CPEICTB €€
OCYILECTBIICHHS; - YMEHHE IJIaHUPOBATh, KOHTPOJUPOBATh M OLIEHUBATh y4eOHbIC JEHCTBHS B COOTBETCTBUHM C IOCTAaBJIECHHOM 3anaued u
YCIOBUSAMU €€ peanu3anuy;

- TMOHMMaHHe TMpoOJIeMbl, yYMEHHE CTaBUTh BONPOCHI, BBIABUraTh THIOTE3y, AAaBATh OIpPEJENEeHUs MOHATHIM, KiIacCU(UIMPOBATH,
CTPYKTYypUPOBaTh MaTepuaJl, MPOBOJUTH IKCIIEPUMEHTHI, ApIyMEHTUPOBATh COOCTBEHHYIO MO3UIINI0, (POPMYIHPOBATH BHIBOJIbI U 3aKIIOUEHUS;

- YMEHHME M3BJIEKaTh MHGOPMALMIO M3 PA3IUYHBIX MCTOYHUKOB, BKJIIOYAs CpEICTBA MAacCOBOW WMH(pOpMAlMM, KOMIAKT-IUCKU Yy4eOHOTro
Ha3Ha4eHWUs, pecypchl BcemupHoii cetn IHTepHET; yMeHHE CBOOOIHO MOJIH30BATHCS CIOBAPSIMHU PA3IMYHBIX THUIIOB, CIIPABOYHON JTUTEPATYPOH,
B TOM YHMCJIE Ha IEKTPOHHBIX HOCUTENSIX; COOMI0AaTh HOPMBI HH(POPMAITMOHHON N30UPaTEIbHOCTH, 3TUKH;

- YMEHHE Ha PAKTHKE MO0JIb30BaTHCS OCHOBHBIMU JIOTHUYECKUMHU MTPUEMaMH, METOIaMU HaOJIIOICHHSI, MOIETTUPOBaHUS, OOBSICHEHHUS], PeILICHUs
po6JeM, TPOTHO3UPOBAHUSA U JIP.;

- yYMEHHME BOCIpPUHUMATh, CHCTEMATH3UPOBATh M MPEABABIAT, HHPOPMAIMIO B CJIOBECHOH, OOpa3HOH, CHMBOJIMYECKON (opmax;
aHAJIM3UPOBATh U MepepadbaThIBaTh NOIYYEHHYIO HH(OPMAIIMIO B COOTBETCTBUU C IOCTaBJIEHHBIMU 3a/1a4aMU;

- YMEHHE MEepPeBOIUTh MHPOPMAIMIO U3 OJJHOW 3HAKOBOM CHCTEMBI B JIpYTrylo (M3 TEKCTa B TaONMIly, U3 ayAMOBU3YaIbHOIO Psiia B TEKCT U
1p.), BBIOUpATh 3HAKOBBIE CUCTEMBI aJIeKBAaTHO IMO3HABATENbHONW 1 KOMMYHUKAaTUBHON CUTYallUH;



- YMEHHE CBOOOIHO, TPABUIILHO M3J1araTh CBOU MBICIIM B YCTHOUM M MUChbMEHHOH (hOpMe; aIeKBaTHO BhIPAXKaTh CBOE OTHOIICHHE K

dakTaM U SBICHUSIM OKPYXKAIOMICH EHCTBUTEIILHOCTH, K IPOYUTAHHOMY, YCIBIIIAHHOMY, YBUJIECHHOMY;

- YMEHHUE OOBSICHATH SIBJICHHS U MPOIECCHI COMAIIBHON TEUCTBUTEIIBHOCTH ¢ HAyYHBIX, COIMABHO-(OUIOCOPCKUX MMO3HIINI, pacCMaTpUBaTh
HX KOMIUIEKCHO B KOHTEKCTE CIIOKUBIINXCS peauii U BOZMOXHBIX IEPCIEKTUB;

- CIIOCOOHOCTh OPTaHHM30BaTh CBOIO JKM3HH B COOTBETCTBHUHU C OOIIECTBEHHO 3HAYMMBIMHU MPEACTABICHHSIMHU O 3J0POBOM 00pa3e KU3HH,
MpaBax ¥ 00sS3aHHOCTSX TPaXkKIaHWHA, IICHHOCTSIX OBITUS U KYJIbTYPhI, IPUHIIMIIAX COIUATBHOTO B3aUMOICHCTBHS,

- YMEHHUE NTPUMEHATh UHIYKTUBHBIC U JCTYKTHBHBIC CIIOCOOBI PACCyKIECHUN, BUJICTh Pa3IUYHbIC CITIOCOOBI pEIICHHUS 3a/1a4;

- BBINIOJIHEHHUE TO3HABATEIbHBIX M MPAKTUYECKUX 3aJaHUil, B TOM YHCIE C HCIOJb30BAaHUEM IPOCKTHON NEATEIbHOCTH, HA YpPOKAaX U B
JIOCTYITHOM COIMaIbHOW MPAKTHUKE;

- CIOCOOHOCTH OIICHMBAaTh C TO3WIMKA COIMAIBHBIX HOPM COOCTBEHHBIC IIOCTYNKHM M TIOCTYNKH JIPYTHX JIIOJeH; YMEHHE CIIyliaTh
co0eceTHrKa, TOHUMATh €r0 TOYKY 3PCHHsI, MPU3HABATH MPABO JIPYroro 4eJoBeKa Ha MHOC MHEHUE;

- YMEHHE B3aUMO/JICHCTBOBATH C JIOAbMH, pa0OTaTh B KOJJIEKTUBAX C BHITIOJHEHHEM Pa3IMYHbIX COLIUATIBHBIX POJICH;

- YMEHHE OLICHMBATh CBOIO I03HABATEIbHO-TPYAOBYIO NEATEIBHOCTh C TOYKM 3PEHHsS] HPABCTBEHHBIX, MPABOBBIX HOPM, ICTETHUYECKUX
LIEHHOCTEH 10 MPUHATHIM B 00IIECTBE U KOJUICKTUBE TPEOOBAHUSAM W IIPUHITUIIAM;

- OBJIAQJICHUE CBEACHUSIMU O CYIIHOCTH U OCOOEHHOCTSX OOBEKTOB, MPOIECCOB M SIBJICHUN JCUCTBUTEIBHOCTU (IIPUPOIHBIX, COLIUAIBHBIX,
KYJIbTYPHBIX, TEXHUUECKUX U JIP.) B COOTBETCTBHUHU C COJIEP>KAHUEM KOHKPETHOTO Y4eOHOTO MpeaMeTa;

- IOHUMaHKUE 3HAYMMOCTH Pa3IMYHBIX BUIOB MPO(EeCCHOHATLHOMN U 00IIECTBEHHON ACSITEILHOCTH.

IIpenmeTHble pe3yJibTAThI:

BrlinyckHUK HAayduTCA:

- XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOWCTBAM, YCTaHaBIIMBaThb NPUYMHHO-CIEIACTBEHHBIE CBS3UM MEXIY AAHHBIMU
XapaKTEePUCTHUKAMU BEIIECTBA;

- COCTaB, CBOMCTBA M 3HaU€HUE (B MPUPOJIE U MPAKTUIECKON AESITETFHOCTH YeJI0BEeKa) MPOCTHIX BEIIECTB — KUCIOPOIa U BOAOPO/IA;

- JlaBaTh CPABHHUTEIIbHYIO XapaKTEPUCTUKY XHUMHYECKUX DJIEMEHTOB W BAXKHEUIIUX COCIWHEHUNM €CTECTBEHHBIX CEMEHCTB IIEIOYHBIX
METaJVIOB M TaJOI'eHOB;

- cO0JII0/1aTh MpaBHJIa TEXHUKHU 0€30MIaCHOCTHU IIPH MPOBEJICHUN HAOIIOACHHUI U OTIBITOB;

- 0CO3HaBaTh HEOOXOJIUMOCTH COOIOIEHUS Mep OE30MaCHOCTH MPH OOPAIICHUH C KUCIOTaMU U IIET0YaMH.

- TPaMOTHO 00paIIaThCs C BEIIECTBAMH B TTOBCETHEBHOM KU3HU

- 0CO3HaBaTh HEOOXOAUMOCTH COOIIOICHUS TIPABUIT SKOJIOTUYECKU O€30MaCHOTO MOBEACHHSI B OKPY>KAIOIIEH MPUPOTHON Cpee;

- IOHUMATh CMBICT U HEOOXOIMMOCTh COOJIOICHUS PETMCAHNN, COIEPKAIMXCS B MHCTPYKIIHSX 110 TPUMEHEHHUIO JIEKAPCTB,

CpEeICTB OBITOBOM XMUMHH U JIP.;

- HCTOJB30BaTh MPUOOPETEHHBIE KIIOUEBBIE KOMIIETCHTHOCTH TIPH BBIMOJHEHWH HCCIIEIOBATEIBCKUX IMPOEKTOB IO H3YYCHHIO CBOMCTB,
Croco0O0B MONTyUEHHs U pacliO3HABAHUS BEIIECTB;

- pa3BMBaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, WMCIIOIB3YS CPENICTBA YCTHOM M MHCHhbMEHHON KOMMYHHKAIIUM MPU PabOTe C TEKCTaMu
yuyeOHUKa W JOMOJHUTEIHHOU IUTEPaTypOid, CIIPAaBOYHBIMU TaONHIIAMU, MPOSBIATH TOTOBHOCTh K YBKEHHUIO HHOW TOUKH 3PEHHS TpU
00CYX/ICHIH Pe3yIbTaTOB BHITIOJHEHHON PabOTHI;



- 00BEKTHBHO OLICHMBATH MH(POPMALIMIO O BEIECTBAX M XMMHUYECKHX MPOLECCAaX, KPUTHUECKU OTHOCUTHCA K IICEBIOHAyYHOW MH(pOpMaLUH,
HE00pPOCOBECTHOW peKlamMe, Kacalolleics HUCIONb30BaHUS pa3iMyHbIX BemecTB. Ilepuonmueckuit 3akoH u Ilepuonmyeckas cucrema
xuMmuueckux sneMeHToB J[.M. Menaeneea. CTpoeHue BelIeCTBA.

-pa3iInyaTh BUAbI XMMUYECKOU CBSI3HU: MOHHYIO, KOBAJICHTHYIO ITOJISIPHYIO, KOBAJICHTHYIO HETIOJSAPHYIO M METAJNINYECKYIO;

- 1300paXkaTh JIEKTPOHHO-NOHHBIE (POPMYJIbI BEIIECTB, 0OPa30BAHHBIX XUMHUUECKUMHU CBA3SIMU Pa3HOI'O BUA;

- BBIBIATH 3aBUCHUMOCTb CBOICTB BEIIECTB OT CTPOCHUS HMX KpPUCTAIMYECKMX pPEIIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJISPHBIX,
METAJTINYECKHX;

- XapaKTepHU30BaTh XMMUYECKHUE FIEMEHTHI U UX COSJMHEHHS Ha OCHOBE MOJIOKEHUS 3JIEMEHTOB B MEPUOANYECKON CHCTEME U 0COOEHHOCTEH
CTPOCHMS UX aTOMOB;

- OCO3HaBaTh 3HAYECHUE TCOPETUUECKUX 3HAHUM VISl IPAKTUYECKON NEATEIIBHOCTH YEIIOBEKA;

- OTIHCHIBATH U3YYCHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSISI JIOTHKY CHCTEMHOTO aHaJIN3a;

- pa3BUBaTh MHPOPMALMOHHYIO KOMIETEHTHOCTh ITOCPEACTBOM YINIyOJeHHsS 3HAHMM 00 MCTOPUM CTaHOBJEHUS XWMHUYECKOM HayKH, €&
OCHOBHBIX IOHATHN, IEPUOJUYECKOTO 3aKOHA KAaK OJIHOI'O M3 BaXHEHIINX 3aKOHOB IIPUPOJBI, 4 TAKIKE O COBPEMEHHBIX JTOCTHKCHUAX HAYKU U
TEXHUKHU.

- COCTaBJIATh YPABHEHHUSI JICKTPOIUTUYECKON AUCCOLMALMM KUACIIOT, IEJI0YEH, COJIEH; MIOJHbIE U COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKIUI
oOMeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINIA;

- MIPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PEaKIHid o (GopmyliaM / Ha3BaHUSM HCXOJHBIX BEIIECTB; OMPEEIATh HCXOIHbBIE BEIIECTBA 110
¢dbopmynaM / Ha3BaHUSIM IPOAYKTOB PEAKIIUH;

-COCTaBJIATh YpPaBHEHMSI PEAKIMM, COOTBETCTBYIOUIMX I1OCJIEI0BATEIbHOCTH («IIETIOUKE») MPEBPALICHUI HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB;

- OIIPEAEIIATh XapaKTep CPeibl BOJHBIX PACTBOPOB KHCIOT M IIEN0YEH IO U3MEHEHUIO OKPACKU UHANKATOPOB;

- IPOBOJUTH KaUECTBEHHBIE PEAKIIUH, TOATBEPKAAIOIINE HAINYUE B BOJHBIX PaCTBOPAX BEILECTB OTAEIbHBIX KATHOHOB M AaHUOHOB.

- COCTaBJISATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM MOHHBIM YPABHEHUSIM;

- IPOBOJUTH NPUMEPHI PEAKLIUH, TOATBEPKAAIONINX CYIIECTBOBAHUE B3aUMOCBSI3U MEX/ly OCHOBHBIMHU KJIACCAMH HEOPTraHMYECKHUX BEIIECTB;

- IPOTHO3UPOBATh PE3YNIbTAThl BO3AEUCTBUS Pa3IMUHbIX (PaKTOPOB HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHSI.

- COCTaBIIATh (hOPMyYJIbI HEOPraHMYECKUX COEIMHEHMH MO 3apsjaM MOHOB, YKa3aHHBIM B TaOJMIlEe paCTBOPHUMOCTH KHMCJIOT, OCHOBAaHUHN U
COJIEH;

- IPUBOJUTH IPUMEPBI PEAKLUMM, MOATBEPKIAAIOIINX XUMHYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB: OKCHAOB, KHCIIOT, OCHOBAaHUHU U
COJIEH;

- OIIPEMECIATH BEIIECTBO-OKUCIUTEND U BELIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUAX;

- COCTaBIIATh OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIN OanaHC ()11 M3YYEHHBIX Peakiuil) Mo NpeyIoKEHHBIM CXeMaM peaklnii;

- TPOBOJUTH JaOOpPATOPHBIE OMBITHI MO TOJYYEHHI0 U COOMpPAaHHUIO ra3000pa3HBIX BELIECTB: BOJOPOJA, KHCIOPOAA, YIVIEKHUCIOIro rasa,
aMMHaKa; COCTABJIATh YPABHEHHSI COOTBETCTBYIOIIUX PEAKIIUN.

- IPOTHO3UPOBATH XUMUYECKHE CBOKCTBA BEIIECTB HA OCHOBE UX COCTABa U CTPOEHUS;

- TIPOrHO3UPOBATh CIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIbHbIE UM BOCCTAHOBUTEIbHBIE CBOMCTBA C YYETOM CTEHEHEW OKHCIIEHUS
JJIEMEHTOB, BXOJAIIUX B €TI0 COCTAB;



- BBISIBJISITH CYHIECTBOBAHNE T€HETUYECKOU B3aMMOCBSI3U MEKy BEIIECTBAMH B PAly IPOCTOE BEIECTBO — OKCHJl — THIPOKCH] — COJIb;
- XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOW KUCIIOT;
-OIMCHIBATh (PU3NYECKHE U XUMUUECKUE IPOLIECCHI, SIBJIAIOLIMECS YaCThIO KPYTOBOPOTA BELIECTB B IPUPO/IE.

Cojep:kaHue NmporpaMMbl yueGHOro Kypca
8 KJIACC (2uaca B Heaesl0, Bcero 68)

BBenenue (54)

[Ipenmer xumuu. MeTopl TO3HAHMS B XUMHUH: HAONIOJCHHUE, SKCIIEPUMEHT, MOJieNupoBanre. McTOUHUKN XuMudeckoi nHbopMaIum, ee
[I0JIy4YEHUE, AaHAJIU3 U NIPEJCTABICHUE €TI0 PE3YIbTaTOB.

[ToHsiTHE O XMMHUYECKOM 3JeMEHTE U (opMax ero CylecCTBOBAHUS: CBOOOJHBIX aTOMaX, MPOCTBHIX M CIOXKHBIX BemiecTBax.lIpeBparienus
BemiecTB. OTIMYNe XUMHUYECKUX peakuid 0T (PU3NIECKHUX SBICHUA. POJIb XMMUH B )KU3HU YelioBeKa. XeMohuaus u xeMo(oOous.

Kpatkue cBeneHust U3 UCTOPUHM BO3HUKHOBEHUS U Pa3BUTHS XUMUU. POJIb OTE€UECTBEHHBIX YUEHBIX B CTAHOBICHUU XMMHUYECKON HAYKU —
paboter M. B. JlomonocoBa, A. M. bytneposa, /I. . Meneneesa.

XuMuyeckasi CUMBOJIMKA. 3HAKHM XMMHYECKHX SJIEMEHTOB M MPOUCXOXKACHHWE MX Ha3BaHWIl. Xumudeckue dopmyinbl. MHAEKCH U KO-
s¢¢unmentel. OTHOCUTETBHBIE aTOMHASI B MOJIEKYJIIpHast Macchl. [IpoBeieHre pacueToB MacCOBOM /I0JIM XMMHYECKOTO JIEMEHTa B BEIIIECTBE HA
OCHOBE €ro ()OpMYJIbI.

[lepuoanueckas cucreMa xumuueckux aiaemMeHToB J1. V. MenneneeBa, ee cTpykTypa: Majble U OOJbIINE MEPUOJIbI, TPYIIIBI U MOATPYIIIIHI.
[Teproanueckas cuctemMa Kak CIipaBOYHOE MOCOOME [Tl TOTYUYSHHS CBEIEHUN 0 XUMHYECKHUX dJIEMEHTAaX.

demoncTpauuu. 1. Mogenu (mapocrepxkHueBbie u Ctioapra— bpurneda) pa3nuuHbIX TPOCTHIX M CIOXKHBIX BemiecTB. 2. Komneknus
CTEKJIIHHOM XMMUYecKoil nocyzsl. 3. Koynekuus MmaTepralioB U U3 U3 HUX Ha OCHOBE almtoMuHUs. 4. B3anMmozeiicTBue MpaMopa ¢ KUCIOTON
Y TIOMYTHEHHE U3BECTKOBOU BO/IBI.

JlabopaTopHbie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTAUNIMYECKUX BEIIECTB U pacTBOPOB. 2. CpaBHEHUE CKOPOCTU HCHApEHHS
BOJIbI, OJIEKOJIOHA U STHUJIOBOTO CIIUPTa ¢ (PUIBTPOBATBHONU OyMaru.

IIpakTnuyeckue padorbl. 1 IlpaBuna TexHMKM O€30MacHOCTH NpU paboTe B XUMHUYecKoM KaOuHere. [Ipuémbl obOpaiieHus c
71a00paTOPHBIM 000PYIOBAaHHEM.

Tema 1. AToMBbI XUMHYECKHX IJIeMEHTOB (9 4)

ATombl Kak (opma CyIIECTBOBaHUS XUMHUYECKUX 3JeMEeHTOB. OCHOBHBIE CBEJIEHHUS O CTPOCHHMHM aTOMOB. J[oka3zaTenbcTBa CIOKHOCTHU
ctpoenust aroMoB. OnbITel Pe3epdopa. [nanerapruas Moens CTpOECHUS aToMa.

CocraB aTOMHBIX siiep: NMPOTOHBI, HEUTPOHbI. OTHOCHUTENIbHASI aTOMHAasl macca. B3auMoOCBsI3b MOHSATHH <IIPOTOHY», «HEUTPOH», «OT-
HOCHUTEJIbHAs aTOMHAsi Macca.

W3meHeHue yrcna mpoOTOHOB B sIIpe aToMa — 00pa30BaHHE HOBBIX XUMUYECKUX JIEMEHTOB.



N3menenne uncina HEUTPOHOB B sijpe aToMa — 0OpazoBaHue M30TOMOB. COBpEMEHHOE OMpE/EICHUE TTOHATUS «XUMHUYECKUN AJIEMEHT).
N3otormbl kKak pa3HOBUAHOCTH aTOMOB OJTHOTO XMMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOeHHE SJIEKTPOHHBIX YPOBHEW ATOMOB XMMHUUYECKHUX DSJIEMEHTOB MajlbIX NEpuoaoB. IloHATHE O 3aBepIIEHHOM 3JEK-
TPOHHOM YpPOBHE.

[Tepuonnueckas cuctema xumudeckux aemMeHToB J[. . MenneneeBa u cTpoeHre aTOMOB — (DU3MUYECKHI CMBICI MOPSIKOBOTO HOMEpPA
3JIeMeHTa, HOMepa TPYyIIIbl, HOMEpa nepuoa.

N3meHenne 4ncia 3JeKTPOHOB Ha BHEIIHEM 3JICKTPOHHOM YPOBHE aroMa XMMHYECKOTO 3JIeMEHTa — OO0pa30BaHHUE IMOJIOKHUTEIBHBIX H
OTpUIATEILHBIX HOHOB. MOHBI, 00pa30BaHHBIC aTOMaMU META/NIOB M HEMETAIUIOB. [IpUYMHBI M3MEHEHUS METALTHYSCKUX M HEMETAILTUUECKUX
CBOHMCTB B mepuojaax u rpymnmax. OOpa3oBaHue OWHapHBIX coenuHeHHWM. [loHaTne 00 MOHHOHN CBs3UM. CXembl 00pa30BaHUS MOHHOW CBSI3H.
B3anMoeiicTBe aTOMOB 3JIEMEHTOB-HEMETAJUIOB MEXAYy co00i — oOpa3oBaHHE JBYXaTOMHBIX MOJICKYJI NMPOCTHIX BemiecTB. KoBajneHTHas
HETIOJISIPHAS] XUMHUYECKasl CBS3b. JJICKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBL.

BsaumopeiicTBue aTOMOB HEMETAIJIOB MEXAY co00ii — o0pa3oBaHHe OMHAPHBIX COEAMHEHUN HEMETAUIOB. DIEKTPOOTPULIATEIHHOCTb.
KoBasientnast mosnsipuasi cBsi3b. [loHSITHE O BaJICHTHOCTH KaK CBOMCTBE aTOMOB OOpa3OBBIBaTh KOBAJICHTHBIE XUMHUYECKHE CBsi3u. CocTaBieHue
dbopMyIn OMHAPHBIX COETUHEHHH 10 BaleHTHOCTU. HaxoxaeHne BaleHTHOCTH 10 ¢popMysie OMHAPHOTO COETUHEHUSI.

B3aumojeiicTBue aToOMOB METANIOB MEX]ly cO00M — 00pa3oBaHHe METANINYECKUX KpUCTAILIOB. [IoHATHE 0 METaIUIMUECKOl CBSI3M.

JemoncTpanuu. Mojenu aTOMOB XUMHUYECKHX 3JieMeHTOB. [lepuoanueckas cucrema xumudeckux annementoB Jl. M. MenpaeneeBa (pas-
JINYHBIE (DOPMBEI).

JlabopaTopHble onbIThl. 3. MoaenupoBaHue NpUHIMNIA AEUCTBUS CKAHUPYIOLIErO0 MUKPOCKOIIA.

4. U3rotoBnenue Mozenel MoJeKyJl OMHAPHBIX COEUHEHUM.

5. M3roroBnexnne Moenu, WIUTIOCTPUPYIOIIEH CBOMCTBA METAJIINYECKON CBA3H.

Tema 2. IIpocTsie BemecTBa (6 4)

[Tonoxenue meramioB U HemeTauioB B llepuoandeckor cucreme xumudeckux anemeHToB J[. M. MenneneeBa. BaxkHenmue npoctsie
BEIIIECTBA — METAJLIBI (JKEI€30, AIFOMUHUMN, Kb, MarHui, HaTpuii, Kayuii). O01me pu3nieckre CBOMCTBA METAILIOB.

Baxkneiiime mnpocTeie BellecTBa-HEMETallbl, OOpa3oBaHHBIE aTOMAaMM KHCIOpPOJAa, BOAOPOAa, azoTa, cepbl, ¢ocdopa, yriaepoxa.
MosexyIibl IPOCTHIX BEIIECTB-HEMETAIIJIOB — BOJ0PO/Ia, KUCIOPO/Ia, a30Ta, TaloreHoB. OTHOCUTEIbHAS MOJICKYJIIpHAs Macca.

CrocoOHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB K 0Opa30BaHHI0 HECKOJBKUX MPOCTHIX BEIIECTB — aJUIOTPOMUS. AJUIOTPOIHBIE MOJH-
¢dukauu kucmopoma, pocdopa, omoBa. MeTaTMIeCKUe U HEMETAJITMYECKHNE CBOMCTBA MPOCTHIX BeHIeCTB. OTHOCUTEIBHOCTh ATOTO TIOHSTHS.

Uucno ABoranpo. KonudectBo BemectBa. Moibs. MonspHas macca. MomnsipHblii 00beM ra3000pa3HbIX BellecTB. KpaTHble eIMHMIIBI
M3MEPEHHS KOJMYECTBA BEIMIECTBA — MWIJIMMOJIb W KHUJIOMOJb, MUJIJTUMOJISIPHAsS W KUJIOMOJISIPHAsT MacChl BEIIECTBA, MUJUTUMOJISIPHBIN U
KHJIOMOJISIPHBIN 00bEeMBI Ta3000pa3HbIX BEIIECTB.

PacueTs! ¢ ucmoap30BaHIEM MOHSITHI «KOJUYECTBO BEMIECTBAY, «MOJIIPHAS MAacCay, «MOJISIPHBIM 00HEM Ta30B», «IUCIO ABOTAIPO».

Jemouncrpanuun. [Tonydenne o3oHa. OOpa3ipl 6€I0r0 U ceporo 0JioBa, 6emnoro u kpacHoro hochopa. HekoTopsie MeTaIbl U HEMETAILIBI C
KOJM4YecTBOM BemiecTBa 1 Mosib. MomnsipHbIit 00beM ra3000pa3HbIX BEIIECTB.

JlabopaTopHble onbIThI. 6. O3HAKOMJIEHHE C KOJUIEKIMEH MeTalIoB. 7. O3HaKOMJIEHHE C KOJIJIEKIIMEH HEMETAIIJIOB.

Tema 3. CoenuHeHusi XMMUYECKHX 3JIeMeHTOB (14 4)



Crenenp okucienus. CpaBHEHHME CTENEHUM OKUCIEHMSI M BajieHTHOCTH. OmpeneneHue CTENeHH OKUCICHUS DJIEMEHTOB B OMHApHBIX
coequHeHusx. CocTaBieHne GopMysl OMHAPHBIX COSTUHEHHM, 00Ul cToco0 UX Ha3BaHHIA.

bunapHbie coequHEeHNS METAJUIOB U HEMETAJUIOB: OKCUIbL, XJIOpUAbI, Cylbuabl U np. CoctaBieHue ux GopMyi.

bunapHble coeMHEHNs HEMETAJIOB: OKCHUJIBL, JIETy4re BOJOPOIHbBIE COEAUHEHNS, UX COCTaB U Ha3BaHus. [IpencraBurenu OKCHIOB: BOAA,
YIJIEKUCIIBIN Ta3, HeralleHas u3Bectb. [IpeacraBurent 1eTydnx BOJOPOAHBIX COEIMHEHHUI: XJIOPOBOAOPOA U aMMHUAK.

OcHoBaHusl, UX COCTaB ¥ Ha3BaHUsA. PacTBopuMocTh ocHOBaHU# B Boje. [IpencraBuTenu mienodeii: ruApOKCUIbI HATPUS, KAIHsI U KaJIbLIUS.
[TonsTre 06 MHAMKATOpPAX U KAYECTBEHHBIX PEAKLUsIX.

Kucnorsl, ux cocraB u Haszpanus. Knmaccudukanus xucnor. IlpeacraButenu KHUCIOT: cepHasi, cojsHas, a3orHas. [lonsarue o mkane
KucnoTHOCTH (1ikana pH). 3MeHeHnne okpacku HHIUKATOPOB.

Conmn Kak MpOM3BOJHBIE KUCIOT M OCHOBAaHUMW, UX COCTaB M Ha3BaHus. PactBopumocTs coiselr B Boze. IlpeacraBurenu coneil: Xmopun
HaTpusl, KapOooHaT U pocdaT KanbIusl.

AMop(dHBIE 1 KpUCTATITUYECKHIE BEIIECTBA.

MexMoeKysspHble B3aUMOAEHCTBYSI. TUIBl KPUCTAIIIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB BELIECTB OT THIIOB KPUCTAIIMYECKUX
PELIETOK.

UYuctele BemiecTBa U cMecu. llpumepsl )kUIKHUX, TBEPABIX M razoolpa3Hbix cMmeceid. CBOMCTBA YMCTBIX BELIECTB U cMmecei. X cocras.
MaccoBast 1 00beMHasi 10JI1 KOMIIOHEHTa cMecH. PacdeTsl, CBsI3aHHBIE C HCIOIb30BAHUEM ITOHATHS «IO0IIS.

JemoncTpanun. O6pasibl OKCUAOB, KUCIOT, OCHOBaHUM U cosiel. Moieny KpUCTaJUIMUECKUX PELIeTOK XJIOpUJa HaTpus, aaMas3a, OKCHU1a
yriepoza (IV). KucnorHo-1enounsle HHAUKATOPBI, U3MEHEHHE UX OKPACKU B PA3JIMYHBIX cpelaX. Y HUBEpCAIbHBIA MHIMKATOP U U3MEHEHHUE €ro
OKpAacKH B pa3nuyuHbIX cpenax. [lkana pH.

JlabopaTopHblie onbIThI. 8. O3HAKOMJIEHUE C KOJUIEKIIUEN OKCUIOB.

9. O3HaKOMIICHHE CO CBOWCTBAMH aMMHAKa.

10. KayecTBeHHas peakius Ha YIIEKUCIBIN Ta3.

11. Onpenenenue pH pacTBOPOB KUCIOTHI, IIET0YH U BOJBI.

12. Omnpenenenue pH TMMOHHOTO U sI0JI0YHOTO COKOB Ha Cpe3e MII0JI0B.

13. O3HaKOMIIEHHUE € KOJUIEKIIMEN CONEH.

14. O3HaKOMIIEHHE C KOJJIEKIMEN BEIIECTB C Pa3HBIM THUIIOM KPUCTAJTIMYECKON peleTKU. M3roToBeHne Moaenel KpucTaliIn4ecKuX

pELIETOK.

15. O3nakomiieHue ¢ 00pa31oM ropHON MOPOABI.

Tema 4. U3MeHeHus1, mpoucxoasimue ¢ Bemecrsavu (12 v)
Tloustue $IBJ'I€HI/II71, CBA3aHHBIX C UBMCHCHUAMU, ITPOUCXOOAIIUMHU C BEHICCTBOM.
SIBneHus, CBA3aHHBIE C U3MEHEHHEM KPUCTATTMYECKOTO CTPOEHUS BEIIECTBA MPH MOCTOSHHOM €ro CcOCTaBe, — (DU3MYECKHE SBIICHUS.
dusnueckue IBICHUA B XUMUH: JUCTUILIALNUSA, KpUCTAJIJIN3als, BhIIIAPHUBAHUC U BO3IOHKA BCUICCTB, CbI/IJ'H)TpOBaHI/Ie n I_[eHTpI/ICbYFI/IpOBaHI/Ie.
SIBneHus, CBsI3aHHbIE C M3MEHEHHEM COCTaBa BEUIECTBA, — XHUMHUUYECKHE peakuuu. [Ipu3Haku W ycloBUSA NPOTEKAHUS XUMHYECKUX
pealcum?l. BI)IJIG.]'IGHI/IG TCIJIOTEI 1 CBETA — PCAKIH I'OPCHUA. ITousitue 06 dK30- U SHAOTCPMHUYCCKUX PCAKIIHAX.



3aKOH COXpaHEHHsS MacChl BEIIECTB. XHWMHUYECKHE ypaBHEHUsS. 3HayeHHE WHIEKCOB M KodhdummeHToB. CocTaBieHUE ypaBHEHUH
XUMHYECKUX PEAKIIUH.

Pacyerbl mo xumuueckuMm ypaBHeHUsIM. PelieHue 3agau Ha HaxXOXKICHHE KOJIMYECTBA, MAacChl WM 00beMa IMPOJYKTa peakUuuu I0
KOJIMYECTBY, Macce MJIM 00bEMYy MCXOJHOTO BellecTBa. PacyeTsl ¢ MCIONBb30BaHUEM MOHITHS «IO0JI», KOTJa UCXOIHOE BEIIECTBO JIAaHO B BHJE
pacTBopa ¢ 3aJaHHOM MAacCOBOM JJ0JIel PACTBOPEHHOTO BEIIECTBA WIIM COAEPKUT ONPEAEIEHHYIO JOJII0 PUMECEH.

Peaknun pasnoxenus. IlpeacraBnenue o ckopoctH xumudeckux peakuui. Karammsaropsl. ®depmeHTthl. Peaknmm coepunenus. Kara-
JUTUYECKHE M HEKaTAIMTUYECKHE peakluH, oOpaTUMble U HeoOpaTumble peakuuu. Peaknum 3amernenus. Psj akTUBHOCTH METassioB, €ro
HCIOJIb30BaHUE JJISl MPOTHO3UPOBAHUSA BO3MOXHOCTM MPOTEKAHUS pPEaKLUd MEXIy METalllaMd M KHCIOTaMM, PEAaKIHUM BBITECHEHUS OJHUX
METAJIJIOB M3 PACTBOPOB MX COJIeH ApyruMu MeTtaiiamu. Peakuuu obmena. Peakuuu HedTpanmuzanuu. YClOBUS IPOTEKaHUS peakiuuii oOMeHa B
pacTBopax 10 KOHIIA.

Tunel XUMUYECKUX pEaKIUMN Ha IIPUMEpPE CBOMCTB BOAbI. Peaknms pas3iiokeHuss — 3JIEKTPOJIU3 BOJbl. Peaknnu coequHeHus — B3auMo-
NEUCTBUE BOABI C OKCHJAMHM METAUIOB M HEMETA/IOB. YCIIOBUE B3aUMOJCHCTBUS OKCHUJIOB METANIOB M HEMETAUIOB ¢ Boaou. llonsTme
«TUAPOKCUAB». Peakuiny 3ameleHnss — B3auMOAEHCTBUE BO/IbI C MeTaulaMu. Peakiiun oOMeHa — ruposin3 BEIIeCTB.

Jemouncrpanuu. [Ipumeps! pusznyeckux sSBICHUIA: a) TUIaBleHUe napaduna; 6) BO3TOHKa HOAA WM OEH30MHOW KUCIIOTHI; B) pACTBOPEHUE
OKpAaIIEHHBIX coJieid; T) n(y3usl TyIIUCTHIX BEIIECTB C TOPSIIEH JTaMIIOYKH HakaiuBaHus. [IpruMepsl XUMUYECKUX SIBIICHUIA: a) TOPEHHE MarHus,
dbocdopa; 6) B3auMOEICTBHE CONSTHON KUCIOTHI C MPaMOPOM WJIU MelloM; B) moiydeHue ruapokcuga menu (II); r) pacTBopeHue momydyeHHOTo
THJIPOKCHIA B KUCJIOTaxX; 1) B3aumoaencteue okcuaa menu (1) ¢ cepHoil kucinoToil npu HarpeBaHuu; €) pasjoKEHUE NepMaHraHaTa Kajlus; XK)
pas3JoKeHue MepoKcHua BOAOPOJa C MOMOIIBI0 AUOKCHIA MapraHiia W Karajasbl KapTodens Ui MOPKOBHU; 3) B3aMMOJCHCTBHE pa30aBIeHHBIX
KHCJIOT ¢ METaJIJIaMH.

JlabopaTopHusblie onbIThl. 16. [IpokanuBanue Menu B IUIIAMEHU CIIUPTOBKH.

17. 3amemenue Meau B pactBope xiopuaa meau (II) xenezom.

Tema 5. IIpakTukym 1.
[Ipocreiimue onepamuu ¢ BEMECTBOM (2 )
1. ITpusHaky xuMHuuecKux peakuuil. 2. IlpurorosieHne pactBopa caxapa 1 ONpPEAEIEHUE MacCOBOU JJOJIU €T0 B paCTBOPE.

Tema 6. PactBopenue. PacTBopbl. CBONCTBA pacTBOPOB 2JIEKTPOJIHTOB (18 1)

PactBopenne kak pusnko-xumuueckuil mpouecc. [lonsTue o ruapartax u Kpuctauioruapartax. PactBopumocts. Kpuble pacTBopuMOCTH
KaKk MOJENIb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPABIX BELIECTB OT TeMIilepaTypbl. HachlllleHHbIE, HEHACBIIEHHBIE U IEPECHIILIEHHBIE PACTBOPHI.
3Ha4YeHHE pacTBOPOB JJIsl IPUPOJIBI M CEITBCKOTO X035 CTBA.

[TonaTne 006 >MEKTPONIUTHUECKON AUCCOLMALNH. DIEKTPOIUTHI U HEIEKTPOIUTHL. MeXaHU3M TUCCOIMALUI JEKTPOIUTOB C PA3IUYHBIM
xapakTepoM cBsi3u. CTETeHb YJIEKTPOIUTHIECKON nuccormanun. CHIbHBIC U C1a0bIe JIEKTPOIUTHL.

OCHOBHBIE TIOJIOXKEHUS TEOPUH IEKTPOIUTHUECKON Aucconnanui. loHHble ypaBHEeHUs peakuuil. Peakuinu oOMeHa, uaymye 10 KOHIa.

Knaccudukanms HOHOB 1 UX CBOMCTBA.

Kucnotsl, ux kinaccudukamys. Jlucconnanysi KUCIOT U MX CBOWCTBA B CBETE TEOPUHU AIIEKTPOIUTHUECKOM Tuccoruanuu. MonekyispHble 1
WOHHBIE ypaBHEHHUS peakiuil. B3aumoneicTBuE KUCIOT C MeTaUIaMH. DJIEKTPOXMMHUYECKHH psj HampshkeHHil merayuioB. B3aumopelictBue



KHUCJIOT C OKCHJIAMH METa/uioB. B3anMoaeicTBHE KUCIOT ¢ OCHOBAHMSIMU — peaKklus HeWTpanu3auuu. B3zanmoaeilcTBue KUCIOT C COJISIMU.
Hcnonb3oBaHue TaOIUIBI PACTBOPUMOCTH JIJISI XaPAKTEPUCTUKH XUMUYECKHX CBOMCTB KHCIIOT.

OcHoBanus, ux kinaccudukanus. Jluccomuanus OCHOBaAaHMHW M HMX CBOMCTBA B CBETE TEOPUHU DIICKTPOIUTHYECCKON THUCCOIHAIUH.
B3aumoneiictBue ocHOBaHMU C cossiMu. Vlcronp3oBaHHMe TaOIMIIBI PACTBOPUMOCTH JJISl XAPAaKTEPUCTHKH XUMHUYECKHUX CBOWCTB OCHOBAaHUIA.
Bs3auMoeiicTBHE 1Ie10UEN ¢ OKCUIaMU HEMETAJJIOB.

Conmu, ux auccolMalsi U CBOMCTBA B CBETE TEOPHUM HJIEKTPOJUTUUYECKOM auccoluanuu. B3aumopeiicTBue cojeil ¢ Meraiiamu,
0COOEHHOCTH 3THX peakiuil. BzammonelictBue coneit ¢ comsamu. Mcrmonb30BaHue TaOIMITBI PACTBOPUMOCTH IS XaPAKTEPUCTHKA XUMHUYCCKUX
CBOICTB COJICH.

O0600menue cBeieHni 00 OKCHaax, X KiacCu(pUKaIlMU U CBOMCTBaX.

['enernueckue pszbl MeTasia U HeMeTaiuia. ['eHeTnueckas CBsi3b MEXKy KJlacCaMu HEOPTaHUYECKUX BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

Omnpenenenue cTeneHeil OKHUCIEHUsS Ui 3JEMEHTOB, 00pa3yrolIMX BelecTBa pPa3HBbIX KiaccoB. Peakiuu HOHHOTO oOMEHa M OKHC-
JIUTEIHbHO-BOCCTAHOBUTENbHBIE peakiiuu. OKUCIUTEIh U BOCCTAHOBUTENb, OKHCIIEHUE U BOCCTAHOBJICHHE.

CocraBiieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOT0 OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB M HEMETAJIOB, KUCIIOT U COJIEH B CBETE OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHH.

JdemoHcTpanuu. VcnpiTanne BEeECTB U UX PACTBOPOB HA AJIEKTPONPOBOAHOCTh. 3aBUCUMOCTh JIEKTPONPOBOJHOCTH YKCYCHOM KHCJIOTHI
OT KOHIIEHTpaluu. [[Br>KeHrne OKpalIeHHbIX HOHOB B 3JIEKTPUUECKOM MoJjie. B3anmonelicTBie MHKA ¢ CEpOid, COISTHOM KUCIOTOM, XJIOPUIOM MEIN
(). Topenne maruus. BzanMoaeicTBHE XJIOPHOU M CEPOBOIOPOIHON BOIBL.

JlaGopaTopHble onbIThl. 18. B3anmoelicTBre pacTBOPOB XJIOpU/Ia HATPHUS U HUTpaTa cepedpa.

19. [lony4yeHue HEPACTBOPUMOIO THAPOKCH/IA U B3aUMOJIEUCTBUE €0 C KUCIOTaMH.

20. B3anMoeiicTBHE KUCIOT ¢ OCHOBAHHUSIMHU.

21. B3auMoeicTBUE KUCIOT ¢ OKCHIaMU METAJIJIOB.

22. B3auMoieiicTBUE KHCIOT ¢ METaJIJIaMH.

23. B3anmojeiicTBHE KHUCIIOT C COJISIMM.

24. B3auMoieicTBUE IIEIIOUYEH ¢ KHCIOTaMH.

25. B3anmogeiicTBHE MIeNnodel ¢ OKCHUIaMH HEMETAJIIO0B.

26. BzauMojieiicTBHE MIEIOUEH C COJISIMH.

27. IlonyyeHue u CBOMCTBAa HEPACTBOPUMBIX OCHOBAHMIA.

28. BzauMoaeiicTBrEe OCHOBHEIX OKCHJIOB C KUCJIOTaMH.

29. B3anMoeiicTBHEe OCHOBHBIX OKCHJIOB C BOJIOH.

30. B3anmopeiicTBre KUCIOTHBIX OKCHIOB C IIETOYaMH.

31. BzaumojeicTBrE KUCIOTHBIX OKCHIOB C BOJIOM.

32. B3aumoelicTBHE COJIEH ¢ KHCIIOTAMHU.

33. B3aumopelicTBre conell ¢ menodamu. 34. B3auMoieicTBUe COJICH C COISIMM.

35. B3aumopeiicTBre paCTBOPOB COJIEH C METaJUIaMU.

Tema 7. IlpakTukym 2. CBoiicTBa pacTBOPOB 3J1eKTPOaUTOB (1 1)



1. Pemenue skcriepuMeHTaIbHbBIX 33/1a4.

9 KJIACC (2 u B Hefe110, Beero 68, us Hux 4 — pesepBHoe Bpemsi)

Beegenne. O01as xapakTepucTUKa XUMUYECKUX 2JIEMEHTOB M XUMHUYECKUX peakiuil. Ilepuonnueckuit 3akon u Ilepuonuueckas cuctema
xumudeckux demeHToB . Y. Mengeneera (10 1)

XapakTepucTuKa 3JIEMEHTa Mo ero nonoxeHuto B [lepuoamueckoin cucreme xummuueckux snemeHtoB J[. M. MenpneneeBa. CBoiicTBa
OKCHJIOB, KACJIOT, OCHOBAHMM U COJIEH B CBETE TEOPUU DIIEKTPOJIUTUYECKON JUCCOLUALUN U OKUCICHUS-BOCCTAHOBIICHUS.

[TonsaTue o mepexoaHbIX MeMeHTax. AMMOTEPHOCTh. [ eHeTHUECKuil psig MEPEXOqHOTO 3JIEMEHTA.

[lepunonnueckuii 3akoH u [lepuoanueckas cuctema xumudeckux 3yeMeHToB J1. 1. Menneneesa.

XUMHUYECKasi OpraHu3alys KMBOM M HEXXUBOW NPUPOJBl. XMMHUYECKHUI COCTaB siApa, MAHTUU U 3€MHOM KOpPbl. XMMHUYECKHUE JIEMEHTHI B
KJIETKaX JKUBBIX OpraHu3MoB. Makpo- 1 MUKPO3JIEMEHTHI.

O06o0uieHne cBeleHUH 0 XUMHYECKUX peakiusax. Kinaccupukanus XUMHUUECKUX peakUuil Mo pa3IuyHbIM MPU3HAKaM: «UUCIO M COCTaB
pearupyromux 1 00pa3yIoMIMXCs BEIIECTBY, «TEIJIOBOH A (heKT», «HANpPaBICHUE)», «M3MEHEHHE CTETICHEH OKHCIICHHUS DJIEMEHTOB, 00pa3yrOIuX
pearupymolue BelecTBay, «pasza», «MCIOIb30BaHUE KaTaaIlu3aToOpay.

[lonsATHE O CKOPOCTM XMMHMUYECKOW peakuuu. PakTopsl, BIMAIOLNIME HA CKOPOCTh XMMHUYECKHMX peakuuid. Kartanusaropbl M KaTaius.
WHruburopsl. AHTUOKCUIAHTHI.

HemoncTpanuu. Paznmunsie Gpopmel Tadbmunst J[. . MenneneeBa. Mojenu aToMOB 3JieMeHTOB 1—3-T0 meprogoB. Mojens CTpOCHHUS
3eMHOro Imapa (momnepeuHslii paspe3). 3aBUCHMOCTb CKOPOCTH XHMHYECKOM pEaKUMHU OT HPUPOJbl PEarupyrolliux BeIIeCTB. 3aBUCUMOCThb
CKOPOCTH XUMHYECKOW pPEaKIUH OT KOHLIEHTpAllMM pearvpyrolux BElIECTB. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOH peakuuu OT IUIOLaau
COIIPUKOCHOBEHUS PEarrpyIoLINX BEUIECTB (KHITSLIUI Cl0i»). 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakIUH OT TeMIIepaTyphl pearupyroumx
BemiecTB. ['OMOTeHHBIN U reTeporeHHbIi KaTtanu3bl. DepMeHTaTuBHBIN KaTanu3. Turubuposanue.

JlabopaTopHbie onbIThI. 1. [lonydyeHne ruipokcuia MHKA U UCCIEA0BAHNUE €TI0 CBOMCTB.

2. MonenupoBanue noctpoenus Ilepuonnueckoil cucremsl xumuueckux anemeHToB /1. . Menneneesa.

3. 3amerieHue xene3oM Meau B pactBope cyinbdara meau (II).

4. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIMH OT MPUPO/Ibl PEarupyrouIiuX BEIECTB Ha IPUMEPE B3aUMOAEHCTBHS KUCIOT C METaJlJIaMH.

5. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMM OT KOHLIEHTPALMK PEArNPYIOIUX BELECTB HA IPUMEPE B3aUMOIECHCTBYS LIMHKA C

COJITHOM KHMCJIOTOM pa3IMYHON KOHUEHTpPALUH.

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIIMK OT ILIOMAAN CONPUKOCHOBEHMS PEarupyOIINX BEIIECTB.

7. MonenupoBaHNEe «KHUITAILIETO CIOS».

8. 3aBHCUMOCTh CKOPOCTH XHMUYECKOW PEaKIMK OT TEMIepaTypbl pearnpyromux BEIIeCTB Ha TpUMepe B3aumoaeicTBus okcuaa menu (11)
C pacTBOPOM CEPHOU KHUCIIOTHI pa3InYHON TeMIEepaTyphl.

9. Pa3noxeHue nepokcua Boa0po/ia ¢ MoMoIbio okcuaa mapranua (IV) u xatanassl.

10. Ob6napyxeHue Karajgazbl B HEKOTOPBIX NHINEBbIX mpoaykrax. 11. MHrubupoBaHue B3auMMOAEHCTBHS KHUCIOT C MeTaIaMH
YPOTPOIIMHOM.

Tema 1. Merasinl (14 v)



[Tonoxenue meramnoB B Ilepumoamdeckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa. Metajuinueckas KpUCTAILIMYECKAst
pelieTka U MeTajulndeckas XuMuueckas cBsizb. OOmue Qusnmdeckue cpoiicTBa MeTauioB. CIUtaBbl, UX CBOWCTBA M 3HAUCHUE. XUMHUUYECKUE
CBOMCTBAa METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE€ MX IOJOKEHHUS B DJIEKTPOXUMHUYECKOM DSy HampsbkeHuid metaiuioB. Kopposus
METAJIJIOB U CITOCOOBI OOPBLOBI ¢ Hel. MeTarutel B ipupojie. OOIIe crioco0bl X MOTYICHHUS.

Obwaa xapakxmepucmuka wie104HbIX Memannos. Metamisl B ipupoze. O0miue cnocoOsl ux nonydenus. Ctpoenue aromoB. lllenounsie
MeTaulbl — TMPOCThIE BeUIeCTBA. BakHelllne COCIMHEHMS IIENOYHBIX METAJUIOB — OKCH[bI, THAPOKCHABI U COJU (XJOpUIbI, KapOOHATHI,
cyib(aThl, HUTPATHI), UX CBOICTBA U MPUMEHEHHE B HApOAHOM Xo3siiicTBe. Kanuiineie ynoOpeHus.

Oowan xapakmepucmuka nemenmos 2naenoi noozpynnst Il cpynnwi. Ctpoenue atomoB. lllenouHozemenbHble METAIIIBI — MPOCTHIE
BellecTBa. Baxkneiiye coelMHEHNS IETIOYHO3EMENbHBIX METANIOB — OKCH/JIbI, THAPOKCUIBI M COJH (XJIOpUIbI, KapOOHATHI, HUTPATHI, CYIb(aThl,
docdatsl), UX CBOWCTBA U IPUMEHEHHUE B HAPOJAHOM XO3SHCTBE.

Antomunuii. CtpoeHre aroma, QU3NYECKUE M XMUMHUYECKHE CBOMCTBA mpocToro BemectBa. COSOUHEHHS ATFOMHHHUS — OKCHJ M THJ-
pokcu, ux aM(oTepHbIil XapakTep. Baxueiinue conu amoMunus. [IpuMeHneHue amtoMUHUS U €T0 COSIMHEHHIA.

Kenezo. Ctpoenue atoma, puznyeckre ¥ XUMUYECKHE CBOMCTBA MPOCTOTO BEIECTBA. | €eHETHUECKHUE PSIIbI Fe?+ u Fe*+. Baxueiimue cou
xKene3a. 3HAUCHHUE XKeje3a U €ro COeAMHEHUH JIs TPUPO/Ibl U HAPOJHOIO X031 CTBA.

JdemoncTpauuu. OOpa3ipl METOYHBIX U IIETOYHO3EMENIbHBIX MeTa/uioB. OOpasiisl criaBoB. B3anmoielicTBre HATPHs, JIMTUSI U Kb
¢ BOzI0i. B3auMo/ieiicTBIE HATPUSI M MAarHUs C KUCIOPOaA0M. B3anmoseiicTBie METaIOB ¢ HeMeTaiaMu. [lomydenue ruapokcu- 1oB sxenesa (11)
u (11).

JlabopaTtopHbie onbIThl. 12. B3aumoneiicTBue pacTBOPOB KUCIOT U coieil ¢ Mertauiamu. 13. O3HakomiieHHe ¢ pyaamu xenesa. 14.
OxkpammBanue MIaMEHH COJISIMU IEJIOYHBIX MeTaiuioB. 15. B3aumoneiicTBue kanbius ¢ Bojgou. 16. [lonyyenue ruapokcuia Kaiablus U Uccle-
noBaHue ero cBouctB. 17. [lomyuenne ruapokcuaa amOMUHUS U UCCIIEOBAaHUE €ro cBOMCTB. 18. B3anmonelicTBre xene3a ¢ CONSTHOM KUCIOTOM.
19. Ilonyuyenue ruapoxcuaos xenesa (II) u (III) u u3yuenne ux cBoNCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTaJUIOB U MX coeMHeHMii (2)

v 1. Pemenue skCriepuMEHTANTBHBIX 33719 HA pacliO3HABAHUE U ITOTYICHHUE COCTMHEHNUN METAIIIIOB.,

v Vyanuiicst 10KeH ymems.:

v oOpamaTteCcsi C JIabOpaTOpPHBIM OOOPYIOBAHMEM M HarpeBaTEIbHBIMU MpPUOOpPaMH B COOTBETCTBHHM C TpaBWIAMU TEXHUKU
0C30IMaCHOCTH;

v Ha0JII0/1aTh 32 CBOMCTBAMH METAJUIOB Ml MX COCTUHCHHI U SBJICHUSMU, IIPOUCXOISIUMU C HUMU;

v OTHCHIBATh XUMUYECKUH IKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

v JIeJIaTh BBIBOJIBI ITO PE3YJIbTaTaM IIPOBEJICHHOTO SKCIIEPHUMEHTA.

v MeTtanpeaMeTHbIE pe3yIbTaThl O0yUeHHS

v Vuaruiics T0JKEH ymemp:

v

OTIpEIETISATh, UCXO/I U3 YUeOHOM 3a/1a4r, He0OOXOIUMOCTh UCIOJIL30BAHUS HAOIIOICHUS WIH SKCIIEPHUMEHTA.

Tema 3. Hemerasnl (25 4)

v OOmiasi xapakTepucTUKa HEMETaJuloB: mojoxkeHue B llepuoamueckoil cucteme xummuueckux siemeHToB J[. WM. Menneneesa,
OCOOEHHOCTH CTPOEHHUS aTOMOB, JJIEKTPOOTpUIIATeTbHOCTh (D0) Kak Mepa «HeMeTaummaHocThy, psan 0. Kpucrammmdeckoe crpoeHue He-
METaJIJIOB — MPOCTHIX BemecTB. AyutoTponus. dusnueckue cBoiicTBa HeMeTaioB. OTHOCUTENBHOCTD MOHSATUI «METAII» U «HEMETaJlD».



v Booopoo. Tlonoxenne Bonopoaa B [lepuoandeckoi cucreme xumuueckux snemeHToB . . MenaeneeBa. CtpoeHne atoma U MO-
neKyJibl. Pu3nyecKkrue 1 XMMUYECKUE CBOMCTBA BOIOPOA, €r0 NOJy4YEeHNE U IPUMEHEHHE.

v Booa. Ctpoenue mosekyibl. BomopoaHas xumudeckas cBsi3b. @U3M4eCKre CBONCTBA BOIbI. AHOMAJIUU CBOKCTB BOJBI. [ mapoduib-
HbIE U THIPO(OOHBIE BellecTBa. XUMHUECKUE CBOWCTBA BO/bl. KpyroBopot Bozbl B pupoe. Bomoouncrka. Asparust Boasl. BeITOBBIE (PUIBTPHL
MuHepanbHble BOJbI. JucTuiminpoBanHas BoJa, €€ MOJy4eHHE U IPUMEHEHHUE.

v Oowaa xapakmepucmuxa 2anozenos. CtpoeHre aToMoB. [IpocTsie BelecTBa 1 OCHOBHBIE COEMHEHMSI TAJIOT€HOB, UX CBOWCTBA.
Kpatkue cBenenus o xiope, Opome, prope u noje. [lpumenenne ranoreHoB U UX COSAMHEHU B HAPOJHOM XO3sIiCTBeE.

v Cepa. CtpoeHue aroMa, aJuIOTpOIUsi, CBOMCTBA U MpuMeHeHue pomoOudeckoit cepel. Okcuasl cepol (IV) u (VI), ux nmonyuenwue,
CBOMCTBa U mpuMeHeHne. CepHas KMCIIOTa U €€ COJIU, X IPUMEHEHHUE B HAPOJHOM X03s1iicTBe. [Ipon3BOACTBO CEpHON KHCIIOTHI.

v A3zom. CTpoeHHE aTOMa M MOJIEKYJIbI, CBOMCTBA IIPOCTOrO BEIIECTBA. AMMMAK, CTPOCHUE, CBOMCTBA, MOJYyYEHHUE U IIPUMEHEHUE.
Conu amMoHus, ux cBoiictBa u npumeHenue. Okcunpl azora (Il) u (IV). AzoTHas kucnora, ee cBOiCTBa U IpUMeHeHue. HUTpaTel U HUTPUTHI,
npobiieMa ux CoiepKaHus B CEIbCKOX03AMCTBEHHOM MPOIYKIIMU. A30THBIE YA0OpEHUSI.

v @Docgop. Ctpoenne aToma, aNIOTPOIHsI, CBOMCTBA 6esoro u kpacHoro ¢ocdopa, ux npuMmenenue. OCHOBHBIE COSTMHEHUS: OKCHUJL
docdopa (V) u oprodocdopnas kuciora, pocharsl. DocopHbie ynoOpeHUs.

Yenepoo. Ctpoenue aroma, annorpomnus, cBoiictBa Moaupukanuii, npumenenue. Oxcunpl yraepoaa (1) u (IV), ux cpoiictBa u

npuMmenenue. KapOoHaTbl: KaJabIUT, CO/Ia, TIOTAIl, UX 3HAYEHHE B IPUPO/JIE U JKU3HH YEIIOBEKA.

v Kpemnuii. CTpoeHue atoMa, KpUCTAJUIMUYECKUN KPEMHUM, ero cBOicTBa U npuMeHnenue. Oxcup kpemuus (IV), ero npupoansie pas-
HOBUJIHOCTH. CHIMKAThl. 3HAYEHUE COCIMHEHUI KPEMHUS B KUBOM U HEXXUBOU npupose. [IoHsATHE 0 CUIIMKaTHOW MPOMBILIIIEHHOCTH.
v JdemoncTpauuu. O6pasiipl raJJoreHOB — MPOCTHIX BEUIECTB. B3auMoaeiicTBHE TaIOT€HOB ¢ HATPUEM, C AIFOMUHKEM. BriTecHeHne

XJIOpoM OpoMa HIIM MoJia U3 PaCTBOPOB WX coyield. B3auMopelicTBue cepbl ¢ MeTallaMU, BOJIOPOAOM M KHCIOpoaoM. B3aumoneiicTBHEe KOHIIEHT-
PUPOBAaHHON a30THOM KHUCIIOTHI ¢ Meabto. [lornomenne yriemM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHOBIIEHHE MEAM U3 €€ OKCHUJA YIJIEM.
OO0pa3zupl MPUPOAHBIX COSAMHEHHM XJopa, cepbl, docdopa, yriaepona, kpemuus. OOpa3ipl BAKHEHITUX AT HAPOJIHOTO XO3siicTBa Cynb(}arTos,
HUTpPATOB, KapOoHATOB, hocdaToB. OOpa3Ilsl CTEKIIA, KEPAMHUKH, IIEMEHTA.

v Jla6opaTopubie onbIThl. 20. [Tonyuenue u paco3HaBaHHE BOJOPO/IA.

21. UccnenoBanue MOBEPXHOCTHOTO HATSKEHUS BOIBI.

22. PacTBOopeHUE MepMaHTaHaTa Kajius UM MEIHOTO Kyropoca B BoJIE.

23. I'maparanus o6e3BoxkeHHoro cynbdara meau (I1).

24. I3roToBI€HHE THIICOBOTO OTIIEYATKA.

25. O3HaKOMJIEHHE € KOJIJIEKI[MEH OBITOBBIX (PUIBTPOB.

26. O3HaKOMJIEHUE C COCTABOM MUHEPAIbHOM BOJIBI.

27. KauecTBeHHas peaklys Ha TaJOr€HHUI-UOHBI.

28. TlonyueHue u pacrio3HaBaHUE KHCIOPOA.

29. I'openue cepsl Ha BO31yX€ U B KUCIIOPOJE.

30. CpoiicTBa pa30aBIeHHOMN CEpHOI KMCIOTHI.

31. 3y4yeHue CBOMCTB aMMHAKA.

32. Pacrio3HaBaHue cojield aMMOHUS.



33. CpoiicTBa pa30aBICHHON a30THON KHCIIOTHI.

34. BzaumMoieicTBUE KOHIIEHTPUPOBAHHOW a30THON KHUCIOTHI C MEJIBIO.

35. I'openue docdopa Ha BO3AyXE U B KUCIOPOJIE.

36. Pacno3naBanue ¢ocdaros.

37. 'opeHue yris B KUCIOPOJIE.

38. [lonyyeHue yrojibHON KUCIOTHI U U3yYEHUE €€ CBOMCTB.

39. Ilepexon kapOOHATOB B TUAPOKAPOOHATHI.

40. Paznoxxenue ruipokapOOHaTa HATPHSL.

41. IlonyyeHre KpeMHEBOM KUCIOTHI U U3yUYECHHUE €€ CBOMCTB.

Tema 4. IlpakTukym 2. CBoiicTBa coeJMHEHU HeMeTaJJI0B (3 4)

1. Pemenne skcnepuMeHTANIBHBIX 3a7a4 110 TeMe «lloarpyrima ragoreHoBy.

2. Pemenne skciepuMeHTaNbHBIX 33124 1o TeMe «l[loarpymnmna kuciaoponay. 3. [lonydenue, codupanue u pacro3HaBaHue Ta30B.

Tema 5. O00061eHNe 3HAHUI 110 XUMMH 32 KYPC OCHOBHO# miKkoJbl. [loaroroBka k rocygapcreeHHoilt urtoropoi arrecranuu ('MA)
(10 v)

v [Iepnonnueckuit 3akoH u Ileproguueckas cucrema xumuyeckux 31aeMeHToB /. M. Menneneea. @u3nyeckuil CMBICI ITOPSAIKOBOIO
HOMEpaA 3JIEMEHTA, HOMEPOB NEPHOJIa U TPYIIIbl. 3aAKOHOMEPHOCTH MU3MEHEHHUS CBOMCTB AJIEMEHTOB M UX COCJMHEHUW B MEPUOJAX U IPYIIAX B
CBETE MPEACTABIECHUIN O CTPOCHUH aTOMOB 3JIEMEHTOB. 3HaUEHHE NIEPHUOIUUYECKOI0 3aKOHA.

v Bubl XuMu4ecKux CBA3€H U TUIbI KPUCTAUIMUECKUX PEIIETOK. B3auMOCBsI3b CTPOEHUS U CBOMCTB BELIECTB.

v Knaccuukanus XUMUYeCKUX peakuii 0 Pa3InYHbIM MPU3HAKaM (YUCIIO M COCTAB PEarupyromnx U 00pa3yroImuXcs BEIIeCTB; Ha-
TUYMe TpaHUIbl pasznena ¢az; TermioBod 3¢ ¢hekT; M3MEeHEHUE CTeNeHed OKUCICHHMs aTOMOB; HCIOJIb30BaHHE KaTajau3aTopa; HaIlpaBlICHUE
nporekanus). CKOPOCTh XMMHYECKUX peakuuid U (paxTopsl, Biusionme Ha Hee. OOpaTUMOCTh XMMHUYECKMX PEAKIUH U CIOCOOBI CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS.

v [IpocTeie U cnokHble BemecTBa. MeTaibl U HeMeTauibl. ['eHeTudeckue psapl MeTala, HeMeTaljla U MEepeXOHOT0 MeTasula.
Oxcuapl M THAPOKCUABI (OCHOBAHUS, KHCIOTHI, aM(OTepHbIe THIPOKCHIBI), conu. VX cocTaB, kinaccudukaius u o0me XUMUYECKHEe CBONCTBA B
CBETE TEOPUHU IEKTPOIUTUYECKON TUCCOLUALIUY.



TEMATHYECKOE IINTAHUPOBAHHUE

8 Kacc
Ne HaumenoBanue | Yacol XapakTepucTHKA OCHOBHBIX Bocnurare/bHbIN OTEHIHAA
n/n | pasuejaa uTeM | y4ed BU/I0B JeATEIbLHOCTH ypoka (Buabl/popMbl
BpeMeHH AesITeJIbHOCTH)
UCnONb306amb TIPU XAPAKTEPUCTUKE BEIICCTB MOHSITHS: [ToOyxaeHue yyanmxcsi CoOI01aTh
Bsenenune 5 «aToOM», «MOJIEKYJa», «XUMUYECKUU 3IIe-MEHT, Ha YpOKe OOILIEeNPUHSTHIC TpaBuia

«XUMHUYECKHUH 3HAK», «BEIIECTBOY, «IIPOCTOE BEIIECCTBOY,
«CJIO)KHOE BEIIECTBOY», «CBOWCTBABEILECTBY, «XUMHUYCCKHE
SIBIICHUST», «(PU3UUECKUE SBICHUSNY, «KOIPPHUIHESHTH»,
«UHJICKCBI», KOTHOCUTEIIbHAS aTOMHAsi Maccay,
«OTHOCHTEJIbHAS MOJIEKYJIIPHASI MAaccay, «MaccoBast TOJIs
AJIEMEHTaY; 0Opawamscs ¢ 1ad0paTOpHBIM 000PYIOBaHUEM U
HarpeBaTeIbHBIMU IPUOOPAMU; BBITOTHITHIIPOCTCHIITHE
npueMbl paboThl ¢ J1TA0OPAaTOPHBIM OOOPYIAOBAHUEM:
71a00paTOPHBIM IITATUBOM;CITUPTOBKOM; COOIIOIaTh MTPpaBUiIa
TEXHHUKHU 0€30MaCHOCTH MPH MPOBEACHUN HAOIIOICHUN U
712a00-paTOPHBIX OIBITOB; KIACCUDUYUPOBAMb BEIIECTBA T10
COCTaBY Ha MPOCTHIE U CIOXKHBIC; Pa3IuyaTh: Tena 1
BEIIECTBA; XUMUYECKUH JIEMEHT M MPOCTOE BEIIECTBO;
onucvieams:  (HOPMBI  CYIIECTBOBAHUS  XUMHYECKHX
97€MEHTOB  (CBOOOJIHBIE aTOMBI, TIPOCTHIE  BEIECTBA,
CIIOKHBIE BellecTBa); Tadnuunyio ¢opmy Ilepuogndeckoit
CHCTEMBI XHMUYECKHX 3JIe- MEHTOB; ITOJIOKEHHE dJIEMEHTa B
tabnuue J[.1, MeHnneneeBa, UCMONb3ys MOHSATUS «IEPUOJIY,
«TpyIIay, «TJaBHAS IMOATPYIIIA», «T000YHAs MOATPYIIIAY,
CBOMCTBA BEIIECTB;

00vsACHAMb ~ CYIIHOCTh XHMHYECKHX SIBICHUH W UX
MPUHIMIIHATBFHOE OTINYHE OT PU3NIECKUX SBICHUIA;

[IOBE/ICHNUS, IPaBUJIa OOIIEHHUS CO
CTapILIUMU U CBEPCTHUKAMH,
MPUHIUIBI YICOHOU TUCHUTIITUHBI U
CcaMOOpraHU3al1H, IPUBJICUCHHUE
BHUMaHUA O6yanOHIHXC$I K
LIEHHOCTHOMY acCIIeKTy U3y4aeMbIX Ha
YPOKE SIBJICHUU




8bIYUCNAMb ~ OTHOCUTEIBHYIO  MOJIEKYJIIDHYIO — Maccy
BEIIECTBA M MACCOBYIO JOJII0 XHUMHYECKOTO 3JIEMEHTa B
COCIMHCHHIX ;

nposooums HAONIOJCHUS CBOWCTB BEIICCTB M SBJICHHH,
MIPOUCXOISAIINX C BEUIECTBAMU; ONUCLIBAMD

MX C TIOMOIIBIO POJTHOTO SI3bIKA M SI3bIKA XUMHUH.

Tema 1.
ATOMBI
XUMHYECKUX
3JICMCHTOB

UCNOIb306amMb TIOHATHS: «IIPOTOH», «HEUTPOHY,
«QIEKTPOH», «XUMHYECKUN 3JIEMEHT», «MaCcCOBOCUYHUCIION,
«H30TOIDY, «IJIEKTPOHHBIN CIION», «3HEPreTUYECKUI
YPOBEHBY», «3JIEMEHTBI-METAJIbI»,

«ANIEMEHTBI-HEMETAITBIY; «MOHHAS CBA3bY, «UOHBIY,
«KOBAJICHTHAsI HEIOJISIPHAS CBSI3bY», «KOBAJIEHTHAs MOJSIpHAs
CBA3BY, «IJIEKTPOOTPHUIIATEIHLHOCTDY, «BAJICHTHOCTD,
«METAIJIMYECKasl CBSI3bY; ONUCLIBAMb COCTaB U CTPOCHUE
aTOMOB 3JIEMEHTOB C TMOPSAKOBBIMA HoMepamu 1—20 B
[ICXD J.1. Menaeneena;

cocmaensims CXEMbl PACIIPEIEICHUS IEKTPOHOB 110
ANEKTPOHHBIM CJIOSM B DJIEKTPOHHON 000JI0UKE aTOMOB;
CXeMbl 00pa30BaHUs Pa3HBIX THIIOB XUMUYECKON CBSI3H;
00bACHAMb 3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB
XUMHUYECKUX DJIEMEHTOB B MEPHOJIaXx M Tpymmax (TJIaBHBIX
noarpynmnax) [ICX3 /1. 1. MenaeneeBa ¢ TOUKH 3peHUs
TEOpUHU CTPOCHUS aTOMa; CpAGHUEAMb CBOICTBA aTOMOB
XUMHUYECKUX 3JIEMEHTOB, HAXOASIIMUXCA B OJJHOM NEPHOJIE
niu rnasHod noarpymnme [ICXD JI. . Menneneesa (3apsiioB
sIep aTOMOB, YMCJA 3JEKTPOHOB HABHEIIHEM 3JIEKTPOHHOM
CJIO€, YHMCIIO 3alOJIHIEMbIX 3JIEKTPOHHBIX CIIOEB, PalnycC
aToma, AJIEKTPOOTPULATENIBHOCTD, METAIIIMYECKUE U
HEMETaJUTMYECKUE CBOWCTBA);

oasams Xapakmepucmuky XUMHUECKUX 3JEMEHTOB IO HUX
nojoxkeHutro B Ilepuogmyeckoil cUCTEME XUMHYECKHX
anementoB JI. WM. MeHneneeBa (XMMHUYECKUH 3HaK,
MOPSIIKOBBIM ~ HOMEp,  NEPHOJ, Tpynma, MOArpymia,

[IpuBneueHne BHUMaHUS
YUYaIUXCS K ICHHOCTHOMY aCleKTy
U3y4aeMbIX Ha YPOKE SIBICHUN




OTHOCUTEIIbHAs aTOMHAasl Macca, CTPOCHHME aToMa — 3apsij
sipa, YMCI0 MPOTOHOB W HEHTPOHOB B sIIpe, OOIIEE YUCIIO
3JIEKTPOHOB, PACIPEICICHUE AJIEKTPOHOB MO 3JIEKTPOHHBIM
CIIOSIM);

onpedeisims TAT XUMUYECKON CBSI3H 1O (hOopMyIie BEIIeCTBa;
npueooums  npumepsbl  BEIIECTB C Pa3HbIMH  TUIIAMH
XHUMHUYECKON CBSI3H;

Xapaxmepuzo8ams MEXaHU3Mbl 00pa30BaHHS KOBaJCHTHOM
cBsi3H (OOMEHHBIN ), HOHHOU CBSI3U, METAJUTMUECKOMN CBSI3H;
ycmanasaueams  NPUUUHHO-CIICICTBEHHBIE CBSI3U: COCTaB
BEIIECTBA - THII XUMHUYECKOU CBSI3U; cocmaesisimb (HOPMYITbI
OMHApHBIX  COCAUHEHWH TI0 BAJICHTHOCTH; HAXOJUTh
BAJICHTHOCTh  JJIEMEHTOB 1o  Qopmyne  OWHApHOTO
COCUHEHUS; opmynuposams TUNOTE3Y 1O  PEHICHUIO

pooIIeM.
Tema 2. ucnonv306ames  TPU  XAPAKTECPUCTHKE BEIIESCTB ITOHSATHS: [ToOyxxnenue yyamuxcs
IIpocrere «METaJLIBI», «IJIaCTUYHOCTHY, «TETUIONPOBOIHOCTHY, coOroaaTh Ha ypoKe
BELICCTBA OOLIENPUHATHIE MTpaBUiIa

(QJICKTPOIPOBOAHOCTEY»,  «HEMETA/UIB»,  «aJJIOTPOIIHSY,
«AJUIOTPOITHBIC BUAOU3MCHCHUSA HUIIN MOI[I/I(bI/IKaIII/II/I»;
onucvleams TOJ0KECHUE 3JIEMEHTOB-META/UIOB U 3JICMCHTOB-
HemetauioB B [ICXD JI. . Menneneena;
K1accuguyuposams MPOCTHIC BEIIECTBA HA METAJTBI U
HEMETAJJIbI, 3JIEMEHTHI,

onpedensims MPUHANTIC)KHOCTh HEOPTAHUYECKUX BEIIECTB K
OAHOMY M3 N3YYCHHBIX KJIACCOB — MCTAJUJIBI U HEMETAJIJIbBI,
00Ka3b18ams OTHOCUTEIHHOCTh JIETICHUS MPOCTHIX BEIIECTB
Ha METaJllIbl 1 HEMCTAJLJIbI,

xapaxkmepuzoéams 001Ue GU3NYECKUE CBOMCTBA METAIIIOB;
VCMAaHA8IUueams PUINHHO-CIICICTBEHHBIC CBS3U MEXKIY
CTPOCHHEM aTOMa U XMMHUYECKON CBSI3bIOB MPOCTHIX
BEIECTBaX — MeTaJlIaX U HeMeTalllax;

00bACHAMb MHOTOOOpa3ue MPOCTHIX BEIIECTB TaKHUM
(hakTOpOM, KaK aUIOTPOIHS; ONMHMCHIBATHCBOMCTBA BEIIECTB

TIOBE/ICHHS, TIpaBHiIa OOIIEHHS CO
CTapIIMMHU B CBEPCTHUKAMH,
HPUHIUIBI y4eOHOH
TVICIIATUTHHBL 1
CaMOOpraHu3alluy, IPUBJICUCHHE
BHUMaHHS 00yJaromuxcs K
LIEHHOCTHOMY acCIIeKTy
M3y4aeMbIX Ha YPOKE SIBICHUH




(Ha mpuMepax MPOCTHIX BEIIECTB — METAJIJIOB M HEMETAJUIOB);
cobo0ams MpaBUIIa TEXHUKH OE30IACHOCTH IIPH
MIPOBEICHUHU HAOIIOIEHUH U J1a00paTOPHBIXOMBITOB;
onucevleams JEMOHCTPALIMOHHBIN U J1aOOPaTOPHBIN
9KCIIEPUMEHT C MOMOILBIO POJHOTO U XUMHUYECKOIO SI3bIKA;
UCNONb306amdb TIPU PEIIEHUM PACUETHBIX 3a7ay MOHATHSL:
«KOJIMYECTBO BEIIECTBA», «MOJIb», «IIOCTOSIHHAas ABOTagpo»,
«MOJISIpHAsl Maccay, «MOJISIPHBIA 00bEM I'a30B», «KHOPMaJlbHbIE
YCIIOBUS»; NPO60OUMb PACUEThl C HCIOJb30BAHUEM
MOHATUI: «KOJMYECTBO BELIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIM 00bEM ra3oB», «IIOCTOSIHHAsE ABOTaJipo»;
coCmaenims KOHCIIEKT TEKCTa.

Tema 3.
CoeanHenn
i
XUMHNYCCKU
XDJIEMEHTOB

15

UCnonb306amb TPU  XAPAKTEPUCTUKE BEIIECTB IOHATUS:
«CTENEHb OKMCIIEHUSA», «BAJECHTHOCTHY,

«OKCHUJIBD»,  «OCHOBAHUS»,  «IIENOYH», «KAYeCTBEHHAas
peaxuus», «UH/IUKATOPY, «KHUCIIOTBD, «KHC-
JIOPOJCOAEpIKalIINe KHCJIOTBD, «OECKUCIOPOHbIE
KHUCJIOTBI», «KHUCJOTHas cpelay, «IleJoyHas cpenay,
«HelTpanbHas cpenay, «mkana pHy», «comm», «amopdHbie

BCIICCTBA», (KKPUCTAJIMNICCKUC BCIICCTBA»,
CKPpHUCTAJINIMYECKasd PpCUHICTKA», «MOHHAsd KpHUCTALNIMYCCKasd
peuieTkay, «aToOMHasd KpucTallinuecKasd peuieTka»,
«MOJICKYJIdpHasa KpucTajlliIndeCcKasd peIICTKa»,

«METAJUTMYECKAS KPUCTAUINYECKAs PEIIETKA», KCMECHY;
K1accuguyuposams CIO0XKHBIE HEOPTaHWYECKUE BEIIECTBA
II0 COCTaBy HA OKCHUJbI, OCHOBAHHUs, KHUCIOTBI U COJIH;
OCHOBaHHA, KHCIIOTBI W COJIM IIO paCTBOpI/IMOCTI/I B BOJC,
KHUCJIOTBI IT0 OCHOBHOCTHH COIEPKAHUIO KUCIOPOA;
onpedensims MPUHAICKHOCTh HEOPTAaHMUYECKUX BEIIECTB K
OJTHOMY U3 M3YYEHHBIX KJIACCOB 1O (hopmyie;

ONUCLIBAMb CBOWCTBA OTJEIBHBIX MPEICTABUTENCH OKCHJIOB,
JIETYYUX BOJOPOAHBIX COCAMHEHUMN, OCHOBAaHUM, KHUCIOT U
COJIEH;

Hcnonp30BaHne BOCIIMTATEIbHBIX
BO3MOKHOCTEHN COJIEp KaHUS
yuebHOro mMarepuana ass
(opMHPOBaHUS OTBETCTBEHHOI'O
OTHOIIECHHUS K IIPOLIECCy
oOyueHus




onpedeiisimsb BAIGHTHOCTb U CTETNICHb OKUCIICHUS SJIEMEHTOB
B BEIIECTBAX; cocmaeiams (HOPMYJbI MO BAJICHTHOCTIM M
CTEIICHSM OKHCIJICHUSI 3JIEMEHTOB, a TAKXE 3apsjgaM HOHOB,
yYKa3aHHBIM B TaOJUIle pAaCTBOPUMOCTH KHCJIOT, OCHOBaHUH
M COJICH;

cocmaeiams Ha3BaHWSA OKCHIOB, OCHOBAaHUM, KHCIOT H
COJICH;

CpasHuamsv BATICHTHOCTh U CTENEHb OKUCICHUS; OKCHJbI,
OCHOBAaHMSl, KUCJIOTHI U COJIM IO COCTaBY;

ycmanaenueams TEHETHUYECKYI0 CBSA3b MEXIY OKCHUIAOM M
TUAPOKCHIOM U HA000POT; MPUUMHHO- CJICACTBEHHBIC CBS3U
MEXIy CTPOCHHEM aToOMa, XUMUYECKOW CBS3bIO U TUIIOM
KPUCTAJUIMYECKON PEIIETKH XUMHUYECKUX COCIMHEHUM;
Xapaxkmepuzo8ams aTOMHBIE, MOJIEKYJIIPHbIC, HOHHBIE
METAUINYECKUE KPUCTAJUIMYECKUE PEIICTKU; TPUBOIUTD
MPUMEPHI BEIIECTB C Pa3HbIMU THUIIAMH KPUCTAJUITMYECKOU
PENIETKH; npo6ooums HaOIIOJCHUS 32 CBOMCTBAMU
BEILIECTB U SIBJICHUSMU, MPOUCXOIAIIMMH C BEIIECTBAMU;
coOJTr0/1aTh MpaBHJIa TEXHUKH 0€30MaCHOCTH MPH
MIPOBEJICHUU HAOJIOJCHUI  OMBITOB; ONUCLIBAND
XUMHYECKUN JKCIEPUMEHT C IOMOIIBI0 €CTECTBEHHOIO U
XMMHYECKOTO A3bIKA; MOJ PYKOBOJCTBOM YUUTEIS

oG OpMIIATH OTUYET, BKIIOYAIOIINIA OMHCAHUE SKCIIEPHUMEHTA,
€ro pe3yJIbTaTOB,BbIBOJIOB.

Tema 4.
HN3menenns
MIPOUCXOJISALINE
C BEIlECTBAMU

13

ucnonvb3oeams TPU  XapPAKTEPUCTUKE BEIIECTB IMOHSTHS:
«KPUCTATU3ALNS, «BBITAPUBAHUE,

«(hunpTpoBaHUE», «BO3TOHKA, «OTCTauBaHUE,
«XUMHUYECKasl  peakius», «XUMHUYECKOE  ypaBHEHUE,
«peaKUUU COCIUHEHUS», «PEaKLUU Pa3IOKEHU», «PEeaKINU
oOMeHay, «peaKIu 3aMEIIECHUS», «peaxIun
HEUTpaIu3aum, «OK30TEPMHUYECKHE peakuuny,
«OHJIOTEPMHUUYECKUE PEAKIIHI,

«pEaKlMy TOPEHMs», «KaTalIu3aTopbD», «(EpPMEHTH»,

HCHOJ’IB?:OB&HHG BOCIINTATCIBbHBIX
BO3MOKHOCTEHN COJlepKaHus
yueOHOro MaTepuana Jis
(hopMupOBaHUS OTBETCTBEHHOTO
OTHOIIIEHHUS K MPOIecCy 00yueHUs




«oOpaTuMble  peakuuu», «HEoOpaTHUMble pe-  aKIHu»,
«KATAIUTUYECKUE PEaKIHN», «HEKATAIUTUUYECKUE PEAKLIUN»,
«ps7 aKTUBHOCTU METaJ- JIOBY, «TUAPOIIU3Y;
ycmanasnueams NPUUUHHO-CIEICTBEHHBIE CBSI3U  MEXKIY
¢u3nYecCKUMU  CBOMCTBAMH  BEIIECTB M CIIOCOOOM
pa3aeieHus: CMece;

00vACHAMb 3aKOH COXPAaHEHHS MACChI BEIIECTB C TOUKU
3pEHMsI AaTOMHO-MOJIEKYJIIPHOTO YUEHUS; cCOCMAasisimy
YPaBHEHUS XMMHUECKHUX PEAaKLIMi HA OCHOBE 3aKOHA
COXPaHEHMsI MacChl BELIECTB; ONUCHIGAMb PEAKIIUU C
IIOMOUIBIO0 €CTECTBEHHOT'O (PYCCKOI'O UM POAHOIO) S3bIKA U
A3bIKAa XUMUU; KIACCUDUYUPOS8aAmMb XUMUYECKHE PEAKIIUU 10
YHCIIy U COCTaBY UCXOAHBIX BEILECTB U MPOAYKTOBPEAKIIUY;
TeI10BoMY 3¢ (eKTy; HaPaBICHUIO IPOTEKAHUSI PEAKIIUH;
Y4acTHUIO KaTallu3aropa;

npogooums  pacdeTbl 10 XUMUYECKMM ypaBHEHHUSM Ha
HaXOXKJCHUE KOJHMYECTBA, MAacChl WJIM O0BbEMa MPOJYKTa
peakuuu Mo KOJIMYECTBY, Macce WJIM OObEMY HCXOJHOTrO
BEIIECTBA; C HCIOJb30BAHUEM MOHATUS «JI0JIA», KOI/a
HCXOJHOE BELIECTBO JAaHO B BHUJAE pPAacTBOpa C 3aJlaHHOU
MacCOBOHW JI0JIEH pPacTBOPEHHOTO BEIECTBA WM COACPKHUT
ONPEACIICHHYIO JIOI0 TPUMECEH.

cocmaensims Ha OCHOBE TEKCTA CXEMBI, B TOM UYHUCIIE C
npumenenueM cpeacts UKT; camocmoamenvro ogpopmname
OTYET, BKJIFOYAIOIINI ONUCAHUE IKCIIEPUMEHTA, €T0
PE3yJIbTaTOB,BBIBOJIOB.

Tema 5.
PacTBOopenue
PactBOpBL.
CaoiicTBa
pacTBOpOB
3IEKTPOJIUTO
B.

19

UCNOIb306amMb TIPU XaPAKTEPUCTUKE MPEBpAILIEHUH BELeCTB
HOHATUS: «PACTBOPY», «IEKTPOIUTHUECKAsT AUCCOLUALMY,
«QIIEKTPOIIUTHIY, «HEAIEKTPOJIUTHD, «CTENEHb
IUCCOLMALUN»,  «CWJIBHBIE  JJIEKTPOJMTBI»,  «Clladble
JIEKTPOJIMUTBIY,  «KATHOHBD»,  «AHUOHBI»,  «KHCIOTBI,
«OCHOBAHMSI», «COJIH,

«MOHHBIE DPEAKIUN», «OCHOBHBIE OKCHUABI», «KUCIOTHBIE

[IpuBneueHne BHUMaHUS ydaluxcs
K LIEHHOCTHOMY aCIEeKTy U3y4aeMbIX
Ha YPOKE sIBJICHUI




Peszepn

OKCHUABI», «CPCAHUC COJIN», «KHCJIBIC COJIN», «OCHOBHBLIC

COJIH, «TCHETHYECKUHT psI, «OKHUCIUTEILHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHN»,

«OKHUCITUTEIbY, «BOCCTaHOBHUTEITBY, «OKHCJICHUEY,
«BOCCTAHOBJICHUCY;

ONnucbleamv ~ PAcTBOpPEHUE  KaK  (DU3MKO-XUMHUYECKUH
nporiecc;

ULIIOCmMpuposams — TIPUMEPAMH  OCHOBHBIC  ITOJIOXKCHHS
TEOPUU DIEKTPOIUTHUECKON HUCCOIMALNN; TEHETUYECKYIO
B3aMMOCBSI3b MEXKIYy BelleCTBaMH (IPOCTOE BEIIECTBO —
OKCHUJ] — THAPOKCU]T — COJIb);

xapakmepuzoeams  00IIMEe XUMHYCCKHE CBOMCTBA
KHCJIOTHBIX MW OCHOBHBIX OKCHIOB, KHCIIOT, OCHOBaHI/Iﬁ 158
COJICH C MO3UIUK TCOPUH IICKTPOIUTHUCCKOMN TUCCOIMALINNL;
CYITHOCTh DJICKTPOJIMTHYECKON JHCCOIUAIIMN BEIIECTB C
KOBAJICHTHOM TOJIIPHON U HOHHOM XUMHUYECKON CBS3bIO;
Kiaccugpuyuposams XUMHUYECKUAE PEAKIHH M0 «HM3MEHEHUIO
CTEIeHeR OKHCJICHHS 2JIEMEHTOB, 00pa3yronmx
pearupymoime BenecTBay;

cocmaensimes ypaBHEHUS AJIEKTPOJIUTUYCCKON JIHCCOLUAIIH
KHCIIOT, OCHOBAaHWUW W COJICH; MOJICKYJISIPHBIC, IIOJIHBIE H
COKpAIlleHHbIE HOHHBIE ypaBHEHUS pEaKUUid C ydacTUEM

AJIEKTPOJIUTOB; ypaBHEHHUS OKHUCJIUTEIBHO-
BOCCTAaHOBUTENBbHBIX peakuui, UCIIOJIB3YS METO[
AIEKTPOHHOTO OanaHca; ypaBHEHUs peaxuui,

COOTBETCTBYIOIIUX  TOCIEAOBATEIBHOCTH  («IIETIOYKE))
MPEBPAIICHUNA  HEOPTraHMYECKUX  BEIIECTB  Pa3JIMYHBIX
KJIACCOB;

onpedensimb OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTAaHOBJIEHUE B OKHCIHTEIBHO- BOCCTAHOBUTEIBHBIX
peaKkuusix;

npogooums  OMBITHI,  TMOATBEPKAAIOIINE  XUMUYECKHE
CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX BEIIECTB;




oOpamiatecsi ¢ JIaOOpaTOpHBIM  OOOPYyIOBaHHEM  H
HarpeBaTeJIbHBIMU MTPUOOPAMH.

9 knacc
Ne HanmenoBanue | Yacol yued XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH Bocnurare/bHbIN OTEHIIHAJ
I/l | pa3aesia ¥ TeM | BpeMeHH ypokxa (Buabl/¢popmbl
AeSITeJIbHOCTH)
Beenenue 12 ucnonvsoeams  NPU  XApaKTEpUCTHKE  mpeBpaieHuil | [IpuBieueHne BHUMAHMS YIaITUXCS

BCHICCTB IIOHATHA: «XHUMHYCCKAA PpPCaKIUs»,
«pCaKkuuun COCAUHCHUA), «peaKurun PA3TIOKCHUAY,
«pCaKuuu O6M€Ha», «pCaKIuH 3aMCIICHUA», «PC- aKIHH

HEeUTpaIu3anumn», «3K30TEPMHUYECKHE peaxkum,
«OH/IOTEPMHUYECKUE PEAKIMU», «O00paTh- MbIE PEaKLUN»,
«HeoOpaTuMbIe peakuumny, «OKHCIUTENbHO-

BOCCTAHOBHUTEJIbHBIC PEAKIIUN», «TOMO- TCHHBIC PEAKIIN,
«TETEPOTCHHBIE PEAKINM», «KATATUTHYECKUE PEaAKIIIN,
«HCKATAJTUTUYCCKHUE  PEaKIHUH»,  «TeIIOBOM  Addekt
XUMHYECKON PEaKIMN», «CKOPOCTh XUMHUYECKON peaKum»,
«KaTanm3aTopy», 0asams UM ONPEACTICHUS U 00bCHAMD,
xapakmepu3o6ams — XUMUYECKHE  DJIEMEHTHI 1-3-ro
MEepUOJIOB MO UX MOJoXeHUIo B Ilepuoanueckoil cucreme
xumuueckux snemeHToB .M. Mennaeneera;
xapaxmepu3zoeamso obI1ne XHUMHYECKHE CBOMCTBaA
aM(}OTEepHBIX OKCHUJIOB U THIPOKCHUIIOB;

npuooums MPUMEPHI PEaKIUi, MTOITBEP KIAFOIINX
XUMHUYECKHE CBOMCTBa aM(OTEPHBIX OKCHIIOB U
TUAPOKCHJIOB;

dasamv XapaxkmepucmuKy XUMUIECKAX PEAKITUN TI0 YUCTY U
COCTaBY UCXOAHBIX BEIIECTB U MPO-YKTOB PEAKLIUH;
TerIoBoMy 3G (}eKTy; HalpaBIECHUIO MPOTEKAHUS PEAKIUY;

K LICHHOCTHOMY aCIIEKTY MU3y4aeMbIX
Ha YPOKE ABJICHUN




M3MEHEHUIO CTETIEHEMOKUCIICHHS 3JIEMEHTOB; arperaTHOMY
COCTOSIHMIO MCXOJIHBIX BEIIECTB; yU4aCTHIO KaTaln3aTopa;
00BACHAMb U NPUBOOUMb NPUMEPDL BIUSTHUS HEKOTOPBIX
(dakTOpoB (MpUPOIa pearupyroIux Be-IIeCTB,
KOHIICHTpaIlKs BEIIECTB, AaBJICHUE, TEMIIEpaTypa,
KaTaju3aTop, MOBEPXHOCTh CONMPUKOC-HOBEHUS
pearupyroumx BelecTB) Ha CKOPOCTh XUMHUECKUX
peaKIuii;

npoeooums  onvlmbsl, TOJITBEPKIAIONTUE XUMHUUYECKHE
CBOMcTBa  aM(OTEPHBIX  OKCHUIOB H  THAPOKCHJIOB;
3aBUCUMOCTb  CKOPOCTH  XMMHYECKOH  pEeakluh  OT
pa3nuyHbIX (aKTOpPOB (MPHPOJIA PEarupyrOIINX BEIIECTB,
KOHIIEHTpallMsi  BEIIEeCTB,  JaBJCHHE, TeMIlepaTypa,
KaTaau3arop, MMOBEPXHOCTh co- MIPUKOCHOBEHUS
pearupyronmx BeIecTs).

Tema 1.
Metamnbl

18

UCNOIb306aMb TP  XAPAKTEPUCTUKE METALUIOB M HX
COCIMHEHUN TMOHATUA: «METAJUIbDY, «psA] AaKTUBHOCTU
METAJJIOBY, «UIEJIOYHBIE METAUIbD), «IIEJIOYHO3EMEIbHBIC
METaJIbI»;

dasamsv  XApAKmMepucmuky  XUMHUYECKUX  DJIEMEHTOB-
METaJIOB  (LIENIOYHBIX METAJJIOB, MAarHus, KaJbIIHs,
AIIOMHUHMUS, Kese3a) 1o ux nosnoxenuto B [lepuoauueckoit
cucreme xuMuueckux asemeHToB . . Menneneesa;
Ha3bl8amb  COCIUHEHUS METAUIOB M COCTaBIISITh  HX
dbopMyIbl IO Ha3BAHUIO,

xapakmepu3oeams  CTpOEHHUE, o0mme Qu3NUecKue u
XMMHUYECKHE CBOMCTBA METAJUIOB; ONUCHIEAMb

MX C MOMOIIBI0 €CTECTBEHHOTO S3bIKA U SI3bIKA XUMUHU;
00bACHAMb 3aBUCUMOCTb CBOMCTB (MM TpeICKa3bIBaTh
CBOMCTBA) XUMHUYECKHX 3JIEMEHTOB-METAJIJIOB u
o0Opa3yeMbIX UMH coenHeHui oT monoxenus B [ICXD JI.
H. Menneneena;

cocmaenams ~ MOJIEKYJISIPHBIE ~ YPAaBHEHHsS  pPEaKLMi,

Hcrnosnp30BaHue BOCIUTATEIBHBIX
BO3MOXKHOCTEH COJICpIKaAHUS
yueOHOro Matepuana Juis
(bopMUpOBaHUS OTBETCTBEHHOT'O
OTHOILIEHHMS K MpoIeccy 00ydeHust




XapaKTePU3YIOMINX XHUMHUYECKUE CBOWCTBA METAJUIOB M UX
COEIMHEHUH, a TaK)Ke DJIEKTPOHHBIE YPAaBHEHUS MPOIECCOB
OKHCJICHHUSI-BOCCTAHOBIICHUS; ypaBHEHUS
ANEKTPONUTUYECKOM  JTUCCOLIMALINU; MOJIEKYJISIPHBIE,
MOJIHBIE M COKpAICHHBIC MOHHBIC YPAaBHEHUsS PEAKIUH C
y4acTUEM 3JICKTPOJIHUTOB;

npoB8OOUMb paciemyl IO XUMHYECKUM (hopMynaM u
YPaBHEHHUSAM PEaKIUi, MPOTEKAIOIINX C y4aCTHEM
METAaJJIOB M UX COCIUHECHUIL;

obpawamubcs ¢ 1a0OPaTOPHBIM 000PYIOBAHUEM H
HarpeBaTeIbHBIMU TIPUOOPAMU B COOTBETCTBHUH C
MpaBUJIaMU TEXHUKH O€30MacCHOCTH;

conocmasnams u omoupames THPOPMAIUIO, TTOTYICHHYIO
U3 Pa3INYHBIX UCTOYHUKOB.

Tema 2.
Hemetamnsl

28

UCNOIb306aMb TIPU  XAPAKTEPUCTUKE JJIEMEHTOB W HX
COCIMHEHUN  TOHATHUS:  «HEMETaUIbl»,  «TaJOreHbI»,
«QJUIOTPONIHBIE BUAOU3MEHEHUSA», <(OKECTKOCTb BOJBDY,
«BPEMEHHAsl KECTKOCTb BOJbI», «IIOCTOSHHAs ECTKOCTh
BOJIbI», «00II1asi )KECTKOCTh BOJIBIY;

dasamv  XApakmepucmuxy  XUMUYECKHUX  DIIEMEHTOB-
HEMeTauioB (BOJOpO/A, TaJIOT€HOB, KHCIOPOJA, CEPHI,
azoTa, ¢pocdopa, yriepoaa, KpeMHHUs) MO UX MOJIOKEHUIO B
Ilepuoanueckoil cucreme XuUMUYeckux 3iemeHToB [, U.
Menneneena;

HA3bl8amMb COCIMHEHUS HEMETAJUIOB M COCTaBIATh HX
dbopMyIBI 110 HAa3BAHUIO;

xapakxmepuzoeams CTPOCHHE, o00mue QundecKkue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB- HEMETAJIIOB;
00bACHAMb 3aBUCUMOCTh CBOMCTB (WJIM IpEICKa3bIBAThH
CBOMCTBAa) XHMMHMUYECKMX DJJIEMEHTOB- HEMETAUIOB U
o0pa3yeMbIX HMH COCIMHEHMA OT TIOJIOKEHUS B
Ilepuoauueckoit cucreme xumudeckux snemeHToB [ U.
Menneneena;

[ToOyxeHue yqamumxcsi coooaTh
Ha YpOKe OOIIEenpUHSTHIC TPaBUIia
MOBEJICHUS, TIPAaBHJIa OOIICHHUS CO

CTapIINMH U CBEPCTHHKAMH,
MPHUHIUIIBI YIeOHON JUCIUTUTAHBI U
caMOOpraHu3aIluH, PUBJICUCHUE
BHUMaHHUS 00yJaroIIuXcs K
[IEHHOCTHOMY aCIeKTy N3y9aeMbIX Ha
YPOKE SIBJICHUU




cocmaensims ~ MOJEKYJSIPHBIE — YpaBHEHHUS  PEaKIIHid,
XapaKTEPU3YIOIUX XUMHUYECKHE CBOWCTBA HEMETAJUIOB M
UX COCAMHECHHUW, a TaKKe OJJICKTPOHHBIC YypaBHEHUS
NPOIIECCOB  OKUCIICHUSI- BOCCTAHOBJICHHS, YpPaBHCHHS
AIIEKTPOJIMTUYCCKOW  JTUCCOIMAINY; MOJICKYJISIPHEIE,
MIOJTHBIE M COKpPAIlCHHBIC MOHHBIC YpPaBHEHUS DPEaKIUl C
Y4aCTUEM JJICKTPOJIHUTOB;

8bINOIHAMb, HAOIIOOAMb U ONUCHLEANMb XUMUYECKUT
AKCIEPUMEHT IO PACIIO3HABAHUIO NOHOB BOJIOPOJIA U
aMMOHUS, cynb(aT-, KapOoHaT-, CHIIMKaT-, hocdar-,
XJIOpUJI-, OpOMUJ-, HONU-UOHOB;

obpawjamvca ¢ J1abOpaTOpHBIM  O0OpYAOBaHUEM U
HArpeBaTCIbHBIMU ~ MPUOOpPaMH B COOTBETCTBUU  C
IpaBWJIaMd TEXHUKH O€30MacHOCTH; Habmoodams  3a
CBOMCTBAMH HEMETAJUIOB M MX COCIMHCHUHU U SIBICHUSMU,
POUCXOSIIIMMHU C HUMH,

denramvb  6b1600bl  TIO  pe3yjibTaTaM  IMPOBEIACHHOTO
IKCIICPHMEHTA.

Tema 3.
O0600mmeHne
3HAHWI o
XUMHUH 3a
Kypc
OCHOBHOM
IIKOJIBI

10

KJIACCH(PUITUPOBATH BEIIECTBA U3YYCHHBIX KJIACCOB I10
COCTaBYy, CTPOEHHIO U CBOWCTBaM, CPAaBHUBATHUX, BBISBIISTh
CXOJICTBO U Pa3IN4Ms;

YCTaHaBIMBATh FT€HETUYECKYIO CBS3b MEXY BELUIECTBAMU;
KJIacCU(DUITUPOBATh PEAKIIMH TT0 BCEM U3BECTHBIM
MpU3HaKaM, J1aBaTh OOBSICHEHUS, IPUBOJUTH MTPH-MEPHL;
peliaTh pacyeTHbIE 33/1a4u M0 (OpMyJiaM U XUMUYECKUM
YpaBHEHUSIM.

Hcnons30BaHue BOCITUTATEIBHBIX
BO3MOXKHOCTEH COIepKaHHS yIeOHOTO
MaTepuaia Juist GOpMUPOBAHHUSI
OTBECTCTBCHHOT'O OTHOIIICHUA K
nporeccy o0y4eHus




