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MyHHuLHMNabHOE Ka3eHHOe 00111e00pa3oBaTebHOe yUpesKIeHHE
Burckas cpeansisi 001eobpazoBarebHast IKosa

Yyxsnomckoro paiiona Kocrpomckoii obnactu

«CornacoBaHo»: "[TpuHsaTO" Ha MEAArOruYecKOM COBETE MPOTOKOJ

Ne 10r29.08.2016T.
3amecTUTeNb JUPEKTOpa:

LONEY”  (Tonosa C.A.)

PABOYASI TPOTPAMMA
o XHMHH
OcHoBHoe o0uree oopazoBanue (PI'OC 000)
Cpok peaaun3zanuu — 2 roaa

Cocrasutens Pynnesa B.H. yuntens XuMuu 1 GHOIOTHU BBICHIEH KaTErOpUU



IHosicuuTeaLHAA 3aNMMCKA.

Pabouas nmporpamma no xumuu 8 — 9 kiacca MKOYVY Burckas COL no iuaun YMK O,C, I'abpuensina (8-9 kiaccsl) 1uis 001eo0pa3oBaTenbHbIX YUPEKICHUH

COCTaBJIEHa HA OCHOBE HOPMATHUBHBIX JIOKYMEHTOB JJIsl COCTaBICHUs paboueil MporpaMmsl:
1. ®enepanbhbiii 3aK0oH 0T 29.12.2012 N 273-D3 (pen. ot 03.02.2014) "O6 obpazoBanuu B Poccuiickoii @eneparn’.
2. ®exnepanbHblil rocyAapCcTBEHHBIH 00pa30BaTeNbHbIM CTAaHAAPT OCHOBHOT'O O0IIEro 00pa3oBaHUs;
3. TpebGoBaHus K pe3ynbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTEIbHOH IMPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHWs, MPEACTABICHHBIX B (enepaabHOM
rOCyAapCTBEHHOM 00pa30BaTeIbHOM CTaHapTe, OCHOBHOI'O OOIIEro 00pa3oBaHMs;
4. [IpumepHasi mporpaMma OCHOBHOTO 0011ero o0pa3oBaHus;
5. ®yHaMeHTaNbHOE PO COAEPIKaHUs 001ero 0opa3oBaHuUs.
6. ABTopckas nporpamma O,C, ["'abpuensHa.
YMK
JlanHyt0 pabouyro MporpaMmy pearu3yloT CIeayIonne y4eOHUKN:
O.C. TI'abpuensn «Xumus» 8 knacc M.; Ipoda
O.C. I'abpuensia «Xumus» 9 kimacc M; Jlpoda

OO0uue ey ¥ 321241 M3YYEHUST XUMHUHU

ey uzyyenus:
e OCBOCHHE BOKHEHIIMX 3HAaHWN 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHUHU, XUMUYECKOM CHMBOJIHKE;
e OBJIAJICHUE YMEHUSMH HAOI0/aTh XUMUUYECKHE SIBJICHUS, TIPOBOIUTH XUMHUYECKUN HKCIIEPUMEHT, MTPOU3BOJUTH PACUEThl HA OCHOBE XUMHUYECKHUX ()OpMyIT
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;
e pa3BUTHE IO3HABATEJIbHBIX WMHTEPECOB U HHTEIEKTYaJIbHBIX CIIOCOOHOCTEW B MpPOLECCE NMPOBEACHUS XMUMHUYECKOIO SKCIIEPUMEHTA, CAMOCTOATEIBHOIO
MpHOOpETEeHNUs] 3HaHUH B COOTBETCTBHH C BO3ZHUKAIOIIUMHU KU3HEHHBIMU MOTPEOHOCTIMU;
e BOCIIMTaHUE OTHOILIEHUS K XMMHMHU KaK K OTHOMY U3 ()yH/IaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY OOIIeUeI0BEUECKON KYIbTYpHI;
e MpPUMEHEHHUE TONYyYEHHBIX 3HAHUW M YMEHUH Ui 06€30MacHOr0 MCIOIh30BAHUS BEIECTB U MaTEPHANIOB B OBITY, CEIBCKOM XO3SMCTBE M Ha MPOM3BOJCTBE,
pelIeHus NTPaKTUYECKHX 33/1a4 B TOBCEAHEBHOM )KU3HU, IPEAYIPEKICHUS SIBICHUH, HAHOCSIINX BPEJ 30POBBIO UEIOBEKA U OKPYIKAIOIIEH cpeae.
3apaum :
e CdopmupoBaTh 3HaHHSI OCHOBHBIX MIOHATUHA U 3aKOHOB
e .BocnutsiBath 0011€4€T0BEUECKYIO KYIBTYPY
¢ Y4uTh HaOMIOAATH, IPUMEHSTH MOJIYUEHHBIC 3HAHUS Ha TIPAKTHKE.



IIpuopurerHbie GopMbI U METOABI PA0OTHI ¢ 00YYAIOIIIUMHUCS

OcHoBHOH (hopMOii SIBIISIETCA KIIACCHO-YPOUHasi CUCTEMA C UCIOJIb30BAHUEM HOBBIX TEXHOJIOTHUH,
Koncynbranuu noypoudssie, TEMaTUYECKHE.
[IpakTrdeckas AesSTEILHOCTD YUaIMXCs 10 MPOBEACHUIO HAOIIOACHU, TOCTAHOBKE OTIBITOB.
Pa3BuTHe npakTHYECKUX YMEHHUH B paboTe ¢ TOMOTHUTEIBHBIMI HCTOYHUKAMH HH(POPMAIMN: SHIUKJIONICIUSAMH, CIPAaBOYHUKAMH, CIIOBAPSIMH, HAYYHO- TTOITYJISIPHOM
, nuTepatypoit pecypcamu Internet u pabote ¢ XMMUYECKUMH PEaKTUBAMH U 000PYIOBaHUEM.
@opmbl padoTHI C yYAITUMHCS:
paboTa B MasbIX rpymmax (2-5 4enoBek);
MpoeKTHas paboTa;
MOJTrOTOBKa COOOLICHUH/ pedeparos;
HCCIIEI0BATEIIBCKAS IS TEIBHOCTD;
MH()OPMATMOHHO-TIONCKOBAS AESTEIbHOCTD;
BBITIOJTHEHHE TIPAKTHYECKHUX H JTA00OPAaTOPHBIX padoT.

IIpuopurerHbie BUAbI M POPMBI KOHTPOJIS:

KoHTponbpHOE TECTHPOBAHKE: TEMAaTUYECKOE, HTOIOBOE.
KoHnTponbHble paboThl

WNuauBuayanbHbI U QPOHTATIBHBINA OMPOC
[IpakTuueckue u nabopaTopHbie pabOTHI

BeinonHenue uccinenoBaTenbCKUX padoT U IPOEKTOB.

2. MecTO XMMUM B Y4€OHOM IJIaHe
CornacHo rogosoMy kanenaapaomy rpagpuxy MKOVY Burckas COLL, npo1omKuTeIbHOCTh Y4€OHOT0 To/la Ha CTYIIEHH OCHOBHOT'O 00ILEro 00pa3oBaHMs —
34 yyeOHble HeJlenu. XUMUS B OCHOBHOM 11KoJie u3ydaercs B 8-9 kinaccax. OOuiee yuncio yacoB 136 yacos. B 8 u 9 kinaccax no 2 yaca B HeJelno T.€. 1o 68 yacoB

3.1li1anupyemMblie pe3yJbTaTbl 00y4eHUs
Tpe6OBaHI/I${ K pe3yjibTaTaM OCBOCHHA OCHOBHBIX 06pa3OBaTCJ'IBHBIX nporpamMm CTPYKTYPUPYIOTCA II0 KIKOUYCBBIM 3aJladyaM 06]1_[61"0 06pa30BaH1/151,
OTpa’KarolUM MHAWBUAYAJIbHBIC, O6H.[€CTB€HHI>I€ N TOCYJapCTBCHHLIC l'IOTpe6HOCTI/I, M BKIIFOYAIOT JIMYHOCTHBIC, METAIIPCAMETHEBIC U ITPEAMCTHBIC PE3 YJIbTATHI.



JINYHOCTHBIMH Pe3yJIbTATAMM U3YUYCHHS MIPEIMETA SIBIISTFOTCS CISAYIONINE YMEHUS:

e OCO3HABATh EJAMHCTBO U IEIIOCTHOCTH OKPYKAIOIIETO MUPA, BO3SMOXXHOCTH €r0 TT03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUH HAyKH;

e TIOCTETICHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHE: OCO3HABaTh MOTPEOHOCTh W TOTOBHOCTh K CaMOOOpPa30BaHHMIO, B TOM YHUCIE U B
pamMKax caMOCTOSATEIHHOU JAESTEILHOCTH BHE IIIKOJIBI;

e OLICHUBATh KMU3HCHHBIC CUTYAIIMH C TOYKH 3pEHHS O€30MIacCHOT0 00pa3a )KU3HHU U COXPAHEHUS 3710POBBS;

e OIICHUBAThH PKOJIOTHYECKUN PUCK B3aHMOOTHOIIICHUH YeJIOBEKa W MPUPOIBI.

e GOPMHPOBATH IKOJOTHUYECKOE MBIIIICHHE: YMEHUE OIICHUBATH CBOIO JIESATEILHOCTh M MOCTYIKH JPYTUX JIFOICH C TOUKH 3PSHHS COXPaHEHHS OKPY)KaIOICH
Cpelibl - TapaHTa KU3HU U 0JIaronoay4us Joiei Ha 3emiie.

MeTtanpeaMeTHbIMH pe3yJbTaTaMu sIBIsieTcs (popMHUpOBaHUE YHUBEPCATbHBIX yueOHbIX neiictuil (Y'Y D).

Pecynamusnvie YV
e CAMOCTOSITEIILHO OOHAPYKUBATh U (POPMYJIUPOBATH YICOHYIO MPOOIIEMY, ONPEACIATH 1Ie)Ib Y4eOHOU ACSITETLHOCTH;
e BBIJIBUTATh BEPCUU PEIICHUS NPOOJEMBbI, OCO3HABAaTh KOHECYHBIH pe3ysbTaT, BBIOMPATh W3 MPEUIOKEHHBIX M HMCKATh CaMOCTOSITEIILHO CPEJICTBA
JTOCTYOKCHUS LIEIH;
e COCTABIIATH (MHAMBHYyaJIbHO WU B TPYIINE) IUIAH PEIICHHSI TPOOJIEMBI;
e paboTasi 10 IJIaHy, CBEPSITh CBOM JCHCTBUS C LENBIO U, IPH HEOOXOAUMOCTH, HCIIPABIISAThH OMIMOKH CaMOCTOSITEIBHO;
e B JINAJIOTE C YYUTEIIEM COBEPIICHCTBOBATh CAMOCTOSTEIIBHO BHIPA0OOTAHHBIC KPUTEPUH OIICHKH.

Iloznasamenvhnvie YVJI:
e AHAJIM3UPOBATH, CPABHUBATH, KIaccuuIupoBarh U 00001aTh (GaKThI U SABJICHUS. BBISIBISATH IPUUUHBI U CIIEJCTBUS MPOCTHIX SIBICHUH.
e OCYIIIECTBIISATh CPAaBHEHHE, KJIIACCU(PUKAIINIO, CAMOCTOSATEILHO BEIOUpAass OCHOBAHUS U KPUTEPHUH JIJISI YKA3aHHBIX JJOTHYECKUX OTIepPalnii;
e CTPOUTH JIOTUUECKOE PACCYKJEHNE, BKIIFOYAIOUIEE YCTAHOBIEHNE TPUUMHHO-CIIEACTBEHHBIX CBS3EH.
e CO3/1aBaTh CXEMAaTUUYECKUE MOJIEIH C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
e COCTaBIISITh TE3UCHI, PA3INYHBIC BUBI TUTAHOB (MIPOCTHIX, CIOKHBIX U T.I1.).
e IpeoOpa3oBbIBATh MHPOPMAILIUIO M3 OJHOTO BHUJIA B IPYroil (TaOIUIly B TEKCT U TIp.).

® YMCTB OIIPECACIIATE BO3MOKHBIC NCTOYHUKHA HCO6XO,Z[I/IMBIX CBe,I[eHI/II‘/’I, IMPOU3BOAUTD ITOUCK I/IH(l)OpMaLII/II/I, AHAJIU3UPOBATH U OLICHUBATDH ee JOCTOBCPHOCTb.

Kommynuxamusnvie YYII:
CaMocCTOsITEeTbHO OPTAaHN30BBIBATH YU€OHOE B3aUMO/ICHCTBHE B TPYIINE (OMPEAesATh OOIIHE eNId, PAaCTIPeIesATh POJIH, JOTOBAPUBATHCS APYT C IPYTrOM | T.1I.).

IIpeaMeTHBIMH pe3yJIbTATAMU U3Y4YEHUs MIPEAMETA SBIAIOTCS CIEAYIOIUE YMEHUS:
e OCO3HAHHE POJIU BEIIECTB:
- OIIPENEIIATH POJIb PA3JIMYHBIX BELIECTB B IPUPOJIE U TEXHUKE;
- 00BSACHATD POJIb BEIIECTB B UX KPYTOBOPOTE.
e PACCMOTPEHUE XUMUYECKUX IIPOLIECCOB:



- HIPUBOJAUTH IPUMEPBI XUMHUUYCCKUX ITPOLECCCOB B IIPUPOICL,
- HaXOJUTh 4YCPThl, CBUACTCIILCTBYIOIINUC 00 06H_H/IX MMPpU3HAKAX XUMHUYCCKUX NPOUCCCOB U UX pa3JINYHAX.
HCITOJIb30BaHNE XUMHUUECKUX 3HAHUM B 6BITy2
— OOBSICHITDH 3HAUCHUE BC€IICCTB B XXWU3HU U XO035MCTBE YEIOBEKA.
OOBACHATH MHP C TOYKHU 3PCHUA XUMHUH:
— HNEePCHUCIIATh OTIIMYUTCIIBHBIC CBOMCTBA XUMHUYECKUX BCIICCTB,
— pas3indaTb OCHOBHBIC XUMHWYCCKHEC ITPOLECCCHI;
- ONpeaACIsITb OCHOBHBIC KJIIACChl HCOPIraHNMYCCKUX BCIICCTB,
- HIOHUMAaTb CMbICII XUMHYCCKHUX TCPMUHOB.
OBJIAACHHUEC OCHOBaAMH MCTOAO0B IMO3HAHU, XapaKTCPHBIX IJId CCTCCTBCHHBIX HAYK!:
- XapaKTCpHU30BaTb MCTO/IbI XUMHYECKOU HayKHu (Ha6J'IIOI[CHI/I€, CpaBHCHHC, DKCIICPUMCHT, I/ISMCI)CHI/IC) " UX POJIb B IIO3BHAHUUN ITPHUPObI;
- IPOBOAUTDH XUMHNYCCKHUC OIIBIThI U SKCIICPUMCHTEI 1 OOBACHATH UX PE3YyIbTAThI.
YMCHHUEC OLICHUBATH ITOBCACHUC YCIIOBCKA C TOUKH 3PCHUA XHMHUYECKOH 0€30I1aCHOCTH MO OTHOIIEHHIO K YCJIOBCKY U IIPUPOIC:

- UCII0JIb30BATh 3HAHUA XUMUU IIPpU CO6JIIOI[CHI/II/I IIpaBHJI UCITOJIb30BAHUA OBITOBBIX XUMHYECKHUX mperaparos,
— pa3nauyaTh OMACHbIE U 0€30MaCHBIE BEILECTBA.

BbInyCKHUK HAy4YHTCH:

® XApaKTCPHU30BaATH OCHOBHBLIC MCTOABI ITO3HAHUA: Ha6J'IIOI[eHI/I€, HN3MCPCHUC, DKCIICPUMCHT,

® OINCHIBATH CBOMCTBA TBECPABIX, )KUJIKHUX, F&3006pa3HI>IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPHU3HAKU;

® DACKPBIBaThb CMBICI OCHOBHBIX XUMHYECKHX INOHATHH «aTOM», «MOJIEKYJIa», «XUMHUYECKUN DIIEMEHT», «IIPOCTOE BEILECTBO», «CIOKHOE BELIECTBOY,
«BAJICHTHOCTBY, «XUMHUYECKas peaKiys», UCIOJb3ys 3HAKOBYIO CUCTEMY XUMUH;
® DPACKpbIBAaTh CMbIC] 3aKOHOB COXPaHEHMsI MAaCChl BEILLIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOM Teopuu;
pa3iauyaTh XMMHYECKHE U (U3NYECKUE SIBICHUS,
Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;
OIIpEJIeNIATh COCTAB BELIECTB O UX (hopMyiam;
OTIpeENATh BAJIEHTHOCTh aTOMa 3JIEMEHTa B COETUHEHUSX;
OIPENIeNIATh TUIT XUMUYECKUX PEaKIIHA;
Ha3bIBAaTh MPU3HAKU U YCIOBHS MPOTEKAHU XMMUYECKUX PeaKIuii;
BBISIBJISATh MIPU3HAKH, CBUJIETEILCTBYIOIINE O IPOTEKAHUN XUMHUYECKON PeaKIMy IpU BHITOJTHEHUH XUMHUYECKOTO OIIbITa;
COCTaBIISATH (POPMYJIBI OMHAPHBIX COEIMHEHUH;
COCTABJISATh YPABHEHUSI XUMHUUECKUX PEAKIINI;
co0oaTh MmpaBuiia 6e30macHol paboThl IPU MPOBEICHUH OIBITOB;



I10JIb30BaThCs JTAOOPATOPHBIM 000PYIOBAHUEM U IIOCYI0M;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

BBIUUCIIATH MACCOBYIO JI0JII0 XMMUUYECKOI0 3JIEMEHTA 110 (JOPMYJIe€ COSAUHEHUS;

BBIUUCIIATH KOJMYECTBO, 00bEM HIIM MACCY BEIIECTBA 10 KOJUYECTBY, 00bEMY, Macce peareHTOB WM MPOAYKTOB peaKkiiH;
XapaKTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA IIPOCTHIX BEILECTB: KUCIOPOJa U BOIOPOJIA;

MoJIy4aTh, COOMpaTh KUCIOPOA U BOJOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOAOPOL;

pacKpbIBaTh CMbICI 3aKOHa ABOraipo;

PacKpBIBaTh CMBICI IOHATHH «TETIOBOH 3 (EKT peakium», «MOJSIPHBIA 00bEM»;

XapaKTepu30BaTh (HU3NIECKUE M XUMHUECKUE CBOMCTBA BOJIBL;

PaCKpBIBaTh CMBICII IIOHATHSI «PACTBOP»;

BBIUHCIIATh MACCOBYIO JIOJIKO PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEIECIIEHHON MacCOBOM JOJIEN pAaCTBOPEHHOIO BEILECTBA;

Ha3bIBaTh COCAVMHEHMSI H3YUCHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

XapaKTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIaHWYECKHUX BEILECTB: OKCUI0B, KUCIOT, OCHOBAaHUI, CoJIei;
OIIPEAEIATh IPUHAUIEKHOCTD BELIECTB K OIIPENEICHHOMY KJIACCy COEAMHEHU;

COCTaBJIATh (POPMYJIBI HEOPIAHWYECKUX COSTMHEHUH N3YUEHHBIX KIIACCOB;

IIPOBOJIUTH ONBITHI, HOATBEPKAAIOIINE XMMUYECKHE CBOMCTBA N3yYEHHBIX KJIIACCOB HEOPTAaHMUYECKHUX BEILIECTB;
pacro3HaBaTh OINBITHBIM ITyTE€M PAaCTBOPHI KHCIIOT U IIEJI0YEH 110 U3MEHEHHUIO OKPACKN WHJIUKATOPa;

XapaKTEepPU30BaTh B3aUMOCBS3b MEXKAY KJIACCAMH HEOPTAaHUYECKUX COCUHEHU;

packpsiBaTh cMbici [lepuonnueckoro 3akona J[.M. Menaeneesa;

OOBACHATH (PU3MUECKUI CMBICT aTOMHOTO (IOPSIKOBOT0) HOMEpa XMMHUYECKOIO 3JE€MEHTa, HOMEPOB TPYIIbI U MEepHoJia B NEPUOAUUYECKON cHcTeMe

J.1. MeHnneneena;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOSHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeJieNiax MajbIX NEPUOJIOB U TTIaBHBIX MOJATPYII;
XapaKTepu30BaTh XUMHYECKHE AJIEMEHTHI (OT BOJOpOJA /10 KalbliMsg) Ha OCHOBE HMX TMOJOXEHUS B mepuoauueckoi cucreme [[.M. MenneneeBa u

0COOEHHOCTEH CTPOEHHUS X aTOMOB;

COCTAaBJISITh CXEMBI CTPOCHUA ATOMOB IICPBBIX 20 »1eMEeHTOB HCpI/IOI[I/I‘-ICCKOI\/'I CUCTCMBI I[I/I MCHI(CJ]CCBE[;
PaCKpbIBATH CMBICJI MOHATUM: «XHMHUYECKast CBA3b», «QJICKTPOOTPULATCIIBHOCTD,

XapaKTCPU30BaTh 3aBUCUMOCTDH (bI/I3I/I‘-ICCKI/IX CBOICTB BEIIECTB OT TUIA KpHCTaHHquCKOf/'I PCHICTKHU;
OIIPECACIIATL BU XUMHUYECKOH CBSI3HU B HEOPTraHNYCCKUX COCIUHCHUIX,

H306paH(aTL CXCMBbI CTPOCHUSA MOJICKYJI BCIICCTB, O6pa30BaHHLIX pa3HbIMU BUAAMU XUMHUYICCKUX CBSI3CI>'I;



® pacCKpbIBaTb CMBICJI TOHATUH «HUOH», KKATHOH», «aHHUOH», QJICKTPOJJHUTHED), «HEOJICKTPOJIUTHI», «BQJICKTPOIUTHYCCKasd AUCCOLMUAalUsI», «OKHCIHUTCIIb,
«CTCIICHb OKUCJIICHUA» «BOCCTAHOBUTECIIL», «OKHUCIICHUEC», KBOCCTAHOBJICHHUCEC)),
® OIpPCACATh CTCIICHb OKHUCJIICHUA aTOMa 3JICMCHTA B COCITMHCHUH

® PaCKpBIBAaTh CMBICI TEOPHUH JICKTPOIUTHUECKON TUCCOIUALINH;

® COCTaBJIATh YPABHEHUS AJIEKTPOJUTHUECKON JUCCOUUALIMU KUCIIOT, IEI0YEH, COJIEH;

® OOBSACHATH CYIIHOCTh IPOIECCA AIEKTPOITUTUYECKON TUCCOIUALINN U PEeaKIIUi HOHHOTO OOMEHa;
® COCTaBJIATH MOJIHBIC U COKPAIIICHHBIC HOHHBIC YPAaBHEHUS PEAKIIMK OOMEHa;

® ONpEAeATh BO3MOKHOCTh IPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa,

® T[IPOBOJIMUTH PEAKIINH, TOTBEPKIAOIINE KAYSCTBEHHBIN COCTAaB pPa3JINUHbIX BEIIESCTB;

® OIpPEaEATh OKHCIUTEIb U BOCCTAHOBUTEb;

® COCTaBIISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIHil;

e Ha3bIBaTh ()aKTOPBI, BIUSAIOIIME HA CKOPOCTh XMMHYECKOW PEaKInu;

L] KJIaCCI/I(I)I/IHI/IpOBaTI) XUMHUYCCKUEC pCaKIII/II/I 110 paSJH/I‘-IHI)IM HpI/I3HaKaM;

® XapaKTEepPU30BaATh B3aHUMOCBS3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH HEMETAILJIOB;

® TIPOBOJIMTH OTBITHI 1O MOTYICHHIO, COOMPAHUIO ¥ H3YYECHUIO XMMHUECKUX CBOMCTB Ia3000pa3HBIX BEUIECTB: YIVICKHCIIOTO ra3a, aMMHaKa,
L] paCHO?;HaBaTI) OIIBITHBIM HYTGM ra3006pa3HI>Ie BeIICCTBA: yFJIeKI/ICJIBIﬁ ra3 1 aMMHaK,

L] XapaKTCpI/ISOBaTI: B3aNMOCBA3b MG)K]:[y COCTaBOM, CTpOGHI/IeM 158 CBOfICTBaMH METAIJIOB,

e Ha3bIBaTh OPraHMUYECKHE BELIECTBA MO MX (OpMyse: METaH, 3TaH, STHJIEH, METaHOJI, 3TAHOJ, NIMLEPUH, YKCYCHAs KHUCIO0Ta, aMUHOYKCYCHAasl KHCJIOTa,
CTEapUHOBAs KUCIIOTA, OJICMHOBAs KUCJIOTA, [IIF0K03a;

® OIICHUBATh BIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKarollel cpe/ibl Ha OpraHU3M YeJI0BEKa;

® TPaMOTHO OOpAIAThCs C BELIECTBAMU B IIOBCEHEBHOM KU3HU

e OMNpeAensiTh BO3MOKHOCTh IMPOTEKAHUS PEAKIMI HEKOTOpBIX MPEACTaBUTENCH OpraHMYeCKHX BEIIECTB C KHCIOPOAOM, BOJOPOJIOM, MeETaljaMu,
OCHOBAHUSIMH, TaJIOT€HAMH.

BbINYCKHUK MOJYYUTBO3MOKHOCTh HAYYHTHCSH:

® gbIOGUAMb U NPOGEPSIMb IKCHEPUMEHMANILHO 2UNOME3bl O XUMUYECKUX CBOUCMBAX 8eujecme Ha OCHOBE UX COCMA8A U CMPOEHUs, UX CnoCOOHOCMU
ecmynams @ XuMuyecKkue peakyuu, 0 xapakxmepe u RpoOyKmax pasiuiHblX XUMU4eCKUx peaKyuil;

® Xapakmepu3oeamv Gewjecmeéa NO COCMABY, CHMPOEHUI0 U CE0UCMBAM, YCMAHAGIUEAMb NPUUUHHO-CIEOCMBEHHbIE CEA3U MelCcO0y OaHHbIMU
Xapakxmepucmuxamu eeujecmea,

® cocmasnAms MONEKYAAPHbIE U NOTHbIE UOHHBIE YPAGHEHUs NO COKPAUJEHHBIM UOHHBIM YPAGHEHUAM,

® NPOCHO3UPOGAMb CNOCOOHOCMb Gewecmea NpOosGIAMb OKUCIUMENbHbIE UMY 60CCHAHOBUMENbHbIE CE0UCMBA C YY4emoMm CmeneHel OKUCTeHUs
3/IeMEHMOB, BX00AUUX 6 €20 COCMA8;



® cocmasnsims YpasHeHUs peakyutl, COOmeencmsyuux nocied08ameibHOCMU NPespaAeHUll HeOP2AHUYECKUX 8eUjeCME PA3IUYHbIX KIACCO8,

® BbIOBUCAMDb U NPOGEPSMb IKCNEPUMEHMANLHO 2UNOME3bL O Pe3VIbMamax 8030etUcCmeus: Pa3IuuHblX YaKmopos Ha USMEHEeHUe CKOPOCMU XUMUYEeCKOU
peakyuu;

® UCNONBL3068aMb NPUOOPEmeHHble 3HANUA 018 IKOIOSULECKU SPAMOMHO20 NOBEOCHUS 8 OKpYcaloujeli cpeoe;

® UCNONbL306aMb NPUOOPemeHHble Klodesble KOMNeMeHYuu npu GblNOJHEHUU NPOEKmMOo8 U YY4eOHO-UCCIe008aMeNbCKUX 3A0ay NO U3VYEHUIO C8OUCMS,
Cnocob08 NoyueHus U pacno3HABAHUS 8eUjeCm8s;

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECCax,

® KpUMu4ecku OMHOCUMbCS K NCeBOOHAYUHOU UHPOpMayuu, HedoOpOCco8eCMHOU peKiame 8 CPeOCmBEax MAccosoll UHPoOpMayuLL;

® 0CO3HABAMb 3HAUEHUE MEOPEeMUYECKUX SHAHUL NO XUMULU OJIsl NPAKMUYECKOU 0esamelbHOCU Yel08eKd,

® 030a8amv MOOeNU U CXeMbl O/l pelieHUsl Y4eOHbIX U NO3HABAMENLHBIX 3A0aY,; NOHUMAMb He0OX00UMOCHb COONI00eHUs NPeONUCAHUL, NPedlacaembiX 6
UHCIMPYKYUSX NO UCNONb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

4 ConepxxaHue mMporpaMMbl

IlepBoHaya/ibHbIE XMMHUYECKHE TOHATHS

[Ipenmer xumun. Tera u eewgecmea. OcnogHbvie Memoovl NO3HAHUSL: HaAOI00eHue, usmeperue, skcnepumenm. OrU3nueckre 1 XUMUYECKUE sIBIeHUs. YncToie
BemiecTBa U cMecu. CrocoObl pa3aeneHus cMmeceil. AToM. Monekyna. XUMHUECKUI 3J1€MEHT. 3HaKl XMMUYECKHUX 3JIeMEeHTOB. [IpocThie M ClOKHBIE BEIECTBA.
BanentHocts. 3akon nocmoauncmea cocmasa eujecmsa. Xumudeckue ¢popmynsl. Muaekcel. OTHOCUTEIbHAS aTOMHAs M MOJIEKYJsipHas Maccel. MaccoBas nonst
XMMHUYECKOTO 3JIEMEHTAa B COEJIMHEHHHU. 3aKOH COXPaHEHMsI MacChl BELIECTB. XHMMHYeckue ypaBHeHMs. KoapuiueHTbl. YciioBuUS M NpU3HAKK MPOTEKAHUs
XUMHUYECKHX peakuuii. MoJib — eqMHMIA KOJIMYeCTBa BelecTBa. MospHas Macca.

Kucaopoa. Bogopon

Kucnopon — xumudeckuii saemMeHT u mpoctoe BemecTBo. O3on. Cocmas 6030yxa. Ou3ndeckue W XMMHUYECKHE CBOMCTBa Kuciopona. llomydenune u
MpUMEHEHUEe Kuciopoaa. Iennosou a¢hghexm xumuueckux peaxyui. I[lonamue 06 5k30- u 3H0omepmuyeckux peaxyusx. Bogopoq — XUMHUYECKUH AJIEMEHT U

npocroe BemecTBo. du3MuecKkue M XUMHUYECKHE CBONCTBa Bojopoja. [lomyuenue Bomopoaa B sabopatopuu. [lonyuenue 6000pooa 6 npoMblULIEHHOCHU.



Ilpumenenue 600opooa. 3akon ABoranapo. MomspHblii 00beM Ta30B. KadecTBeHHBbIE peakliyd Ha ra3000pa3HbIC BEHIECTBA (KUCIOPOH, Bogopoa). OObeMHBIC
OTHOIIEHUS ra30B MPU XUMHUYECKUX PEAKIIHUIX.

Boaa. PacTBopsl

Booa 6 npupode. Kpy2oeopom 600b1 6 npupode. Pusuueckue u xumuueckue ceolicmaa 600vl. PactBopbl. Pacmseopumocmu eewjecma 6 sode. KoHnentpanus
pacTBopoB. MaccoBasi 10151 paCTBOPEHHOTO BEILIECTBA B PaCTBOPE.

OcHOBHBIE KJIACChI HEOPraHN4Y€CKUX coe}mneﬂnﬁ

Oxkcupnpl. Knaccupukauus. Homenknatypa. @usuueckue ceoilicmea oxkcuoos. XUMUYECKUE CBOMCTBA OKCUIOB. [lonyueHue u npumeHneHue OKCUOOS.
OcHoBanus. Krnaccuduxamus. Homenknarypa. Qusuueckue ceoticmea ocnosanuu. Ilonyuenue ocHosanuti. XUMUYECKUE CBONCTBAa OCHOBaHUU. Peakius
nenTpanuzanuu. Kucnorel. Knaccuduxanus. Homenknarypa. @usuueckue ceoticmea kucinom. Ilonyuenue u npumenenue kuciom. XUMAYECKUE CBONCTBA KHUCIIOT.
Wupukaropsl. VI3MeHeHHE OKpacku MHAWKATOPOB B pasnuuHbIx cpenax. Comu. Knaccudpukanus. Homenknarypa. Qusuueckue ceoticmea coneti. Ilonyuenue u
npumeHenue conei. XUMUUECKHUE CBOMCTBA cosiel. [ eHeTnueckas CBsi3b MEX/ly KjacCaMM HEOPTaHWYECKUX COeTUHEHUH. [Ipobnema 6e30nacro2o ucnonb308anus
gewecms U XUMU4eCKUXx peakyutl 8 n08ceOHe8Hol Jcusnu. TokcuuHvle, 2oproyue U 83pble0ONACHble geujecmsd. bvimosas xumuueckas spamomuocno.

Crtpoenue atoma. [lepuognyeckuii 3aKoH U NepuoAnYecKas cucreMa xuMudeckux djaemenToB /(.. MenpaesieeBa

Crpoenue aroma: siipo, sHEpreTuueckuii ypoBenb. Cocmas saopa amoma: npomonsi, Helimpousl. Mzomonwi. llepuonnyeckuii 3akon .M. Menaeneena.
[Tepuoanueckast cuctrema xumuueckux snemeHToB [I.M. MenneneeBa. @u3ndeckuii CMbICT aTOMHOTO (TOPSIAKOBOTO) HOMEpa XMMHUYECKOTO dJIEMEHTa, HOMEpa
TPYIIIBI U MepUoaa NepUoOaudYecKoi cucteMbl. CTPOCHHE SHEPreTUUYECKUX YPOBHEH aTOMOB MepBbIX 20 XMMHUYECKUX JIEMEHTOB Nepuoandeckoi cucrems JI.1.
MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB aTOMOB XMMHUYECKHX AJIEMEHTOB M MX COCJIMHEHHI Ha OCHOBE TMOJIOKEHUS B Tepuoauueckon cucreme J[.U.

MenneneeBa u crpoenus aroma. 3Hadenue [lepuoanueckoro 3akona /[.11. Menneneena.

Crpoenue BemecTB. XUuMH4YECKasl CBA3b



9ﬂeKmp00mpuuameﬂbHocmb amomoe xumuveckux snemernmos. KopajeHTHasS XUMHUYICSCKaAs CBSI3b: HCIOJISIpHAA U MOJIApHA. Iouamue o GOOOPOOHOIZ CeA3U
u ee 6audAHuUU HA qbu3ultec7<ue ceolicmea eeuiecme Ha npumepe 600bi. MlonHast cBsi3b. MeTtaiinueckasi CBs3b. 1unvi Kpucmaiu4ecKux peueniox (amOMHa}l,

MOJEKYIIAPHAA, UOHHAA, Memafl.flull€CKaﬂ). 3asucumocms @uSuU@CKMX ceolicme eeujecme om muna Kpucmaﬂﬂuqecmﬁ peutemxu.
XuMHnueckKue pPe€aKknuu

Ionamue o ckopocmu xumuyeckoul peakyuu. Daxmopbwl, eruawwue Ha CKOpocmsv xumuueckou peaxyuu. Ilonamue o kamanuzamope. Knaccupuxanms
XUMHAYECKHX PEAKIMH 10 pa3IMyHBbIM MPU3HAKAM: YKCIY M COCTABY UCXOJHBIX U TOJYYCHHBIX BEIIECTB; M3MCHEHHUIO CTEIICHEH OKHCJICHUS aTOMOB XHMHUYECKHX
AJIEMEHTOB; MOTJIONICHUIO HITH BBIICICHUIO SHEPTHU. DIIEKTPOJIMTHUECKAS TUCCOIMALIUS. DICKTPOIUTH U HEUTEKTPOoIuThl. MoHbl. KaTnoHb! 1 aHnOHBI. Peakiuu
MOHHOTO OOMEHa. YCJOBUS NMPOTEKaHHWS PEaKIHWii MOHHOTO OOMEHA. DJEKTPOJIMTUYECKAs TUCCOIMANWs KHUCIOT, menoueil u coneld. CTemnmeHb OKHCICHHS.
OmnpeneneHne CTENEHW OKUCICHUS AaTOMOB XHMHYECKHX JJEMEHTOB B coefauHeHusx. Oxucnutens. BoccranoButenb. CymHOCTh  OKHUCIHTENBHO-
BOCCTAHOBHTEJIBHBIX PEaKIIUH.

Hemeranast 1V — VI rpynn n ux coenmHeHust

[TonoxeHne HEMETAIOB B IEPHOAMUYECKON cUcTeMe XUMUUecKux aneMeHToB J[.1. Menzaeneesa. O0mue cBoiCTBa HEMETAILIOB. [ajoreHsl: puznyeckue u
XUMH4eckue cBoiicTBa. COeIMHEHNUS TaJOreHOB: XJI0POBOIOPOI, XJIOPOBOIOPOIHAS KUCHIoTa U ee conu. Cepa: ¢puzndeckue U xumudeckue cpoiicrsa. CoequHeHns
CEpBI: CepOBOAOPOA, Cynbduabl, okcuabl cepbl. CepHasi, cepHucmas u ceposoO0OpoOHAs KUCIOmMbl U UX CONU. A30T: (PU3NYECKHE M XUMHUYECKHE CBOMCTBA.
Amvmuak. Comu ammonusa. Okcuabl a3oTa. A3oTHas kuciora u ee conu. Dochop: ¢usznueckue u xumudeckue cBorcta. Coequnenus: ¢pocdopa: okcuna Gocdopa
(V), oprodochopnas kucimora u ee comn. Yriaepona: (GU3NMUECKHE U XUMHYECKHE CBOWCTBA. Awiomponusi yenepooa: aimas, zpagum, KapOuH, ¢hyriepeHui.
Coenunenus yrinepoaa: okcunsl yriepoza (I1I) u (IV), yronenas kucnora u ee conu. Kpemnuii u e2o coeOunenus.

MeTasuibl 1 UX COeIMHEHUS

Tonooxcenue memannos 6 nepuooudeckol cucmeme xumuieckux snemenmos /.M. Menoeneesa. Memannvl 6 npupooe u oowue cnocoodvl ux NOLYYEHUs.

Obwue usuyeckue ceoticmea memannos. O0IIKME XUMUYECKIE CBOMCTBA METAJUIOB: PEaKIMHU C HEMETaJUIaMU, KUCIOTaMH, COJSIMHU. DIeKmpoxumuyeckuil pso



Hanpsxcenu memannos. lllenounsie Metamisl U ux coeauHeHus. lllenmoyHo3eMenbHbIE METAIbl U UX COCAMHEHUS. AOMUHHHA. AMMOTEPHOCTh OKCHIA H

ruapokcuia amomunus. XKene3o. CoequHeHus xKeje3a U UX CBOMCTBA: OKCUBI, TUAPOKCH B U coiu xxene3a (11 u 11I).

HepBOHa‘IaJILHLIe CBCACHUSA 00 OpraHNvYeCKuX BeIleCTBax

[lepBoHavaibHbIE CBEIEHHUS O CTPOCHUM OPraHUYECKHUX BEIECTB. YTJIEBOJOPOJIbI: METaH, 3TaH, d3THIICH. MCcmOYHUKU y2ne6000po008. NpupooHblil 2as,
Hegpmu, yeons. Kucnopoacoaepxaiiue COSAMHCHHS: CIUPTHI (METAHOJ, 3TaHOJI, TIIUIIEPUH ), KapOOHOBBIE KUCIOTHI (YKCYCHAs KUCIOTa, aMUHOYKCYCHAsI KHCIIOTA,
CTeapuHOBas U OJICMHOBAas KHUCIOTHI). bHomormyecku Ba)KHbIE BEIECTBA: KUPBI, TIIOKO03a, OelKu. Xumuueckoe 3acps3HeHue OKpydicaoujeli cpeovl U e20
nocieocmaeusl.

Tunbl pacyeTHbIX 3a1a4:

1. Brruncnenme MaccoBoil 10JIM XMUMHUECKOTO 3JIeMeHTa 1Mo GopMyIie COeTUHEHUS.

Ycemanosnenue npocmeﬁmeﬁ d)OpMlebl seulecmeda no mMacco8vim OO0IAM XUMUYECKUX DTIeMEHMO8.

2. BberuncneHuss mo XMMHYECKUM ypaBHEHUSM KOJIMYECTBA, 00bEMa, MACCHl BEIIECTBA IO KOJMYECTBY, 00BEMY, Macce PEarcHTOB WJIH MPOIYKTOB
peaKuuu.
3. Pacuer maccoBol 1011 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

IIpuMepHbIe TeMbI MPAKTHYECKHUX PadoT:

JIaGoparopHoe 00opy10BaHKE U NTpHeMbl oOpaieHust ¢ HUM. [IpaBuia 6e3onacHoil paboThl B XUMHUYECKON J1abopaTopuu.
OuncTKa 3arps3HEHHON TOBapEHHOM COJIH.

[Ipu3Haky mpoTeKaHUsI XUMUYECKUX PEAKIUN.

[Tonydyenue kucinopoaa u U3y4eHHE ero CBOMCTB.

ITonyyenue BoAOpOaa U U3yYEHUE €r0 CBOMCTB.

HpI/IFOTOBJ'IeHI/IC PacTBOPOB C OHpCI[CHCHHOﬁ MacCOBOM JoJei PacTBOPCHHOT'O BCIICCTBA.

N o g > wDdh e

Pemenne OKCIICPUMCHTAJIBHEBIX 3ajJia4 110 TEME «OCHOBHEBIE KJIACChI HCOPTaHNYCCKHUX COG}IHHCHHﬁ».



8. Peakuuu noHHoro ooMeHa.

9. Kauecmeennvie peaxyuu na uonvl 6 pacmeope.

10.  Ilonyuenue ammuaxa u uzyueuue e2o c80LUCMa.

11.  Ilonyuyenue yenexucnozo 2aza u uzyueHue e2o c8oUCma.

12. Pemenue skcnepuMeHTalibHbIX 3a7a4 no teme «Hemeramnel IV — VII rpynn 1 ux coeAuHEHUIN.
13. Pemenue skcnepuMeHTAIBHBIX 3a7a4 MO TeMe «MeTaibl U UX COSTUHECHUS».

Conep:xanue nporpamMmmal 8 Kjacca

14.

Tema 1. BBenenne B xummio (74ac)

XuUMHsI — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALLCHUSIX.
[ToHATHE O XUMUYECKOM JIEMEHTE U (JOPMAX €ro CYLIECTBOBAHMS: CBOOOAHBIX aTOMAaX, POCTHIX U CIIOKHBIX BEIECTBA
[IpeBpamienus BemecTB. OTINYNE XUMUYECKUX PEAKINI OT pU3nUYecKuX ABIeHUN. Poib XUMUU B )KU3HU YEJIOBEKA.
Kparkue cBeneHusl U3 MCTOPUU BO3HUKHOBEHHUs M pa3BuTus xumud. [lepuoa anxumuu. Ilonstue o ¢unocodckom kamue. Xumus B XVI B. PasButue
xumuu Ha Pycu. Ponib oTeuecTBEHHBIX YUEHBIX B CTAHOBJIIEHUH XMMHUUYECKOI HayKu - paboTsl M. B. JlIomoHocoBa, A. M. Bytneposa, /I. 1. Menaeneesa.
XuMHUYecKasi CUMBOJUKA. 3HAKM XMMHUYECKUX 3JEMEHTOB M MPOMCXOXJAEHUE UX Ha3BaHMUA. Xumuueckue ¢opmyisl. MHaekchl U K03)UIIUEHTEHI.
OTHOcHTENbHBIE aTOMHAS U MOJIEKYJIsipHast Macchl. PacueT MaccoBOM 10JIM XMMHUUYECKOTO 3JIEMEHTa 110 opMyJie BEIIECTBA.
[lepuonuueckas cuctema xumuueckux snemeHtoB JI. M. MeneneeBa, ee CTpyKTypa: Majible M OOJIbLIME MEPHObl, TPYIIBl M NOArPYNIb! (IJIaBHAs U
nobouHas). [lepuonnueckas cucrema Kak CpaBo4HOE MocoOue AJis MOJTy4EHUs! CBEACHUM 0 XUMUYECKUX JIEMEHTaX.

Pacuernsie 3agaun. 1. HaxoxeHue OTHOCHUTENBHONW MOJEKYISPHONW MacChl BEIIECTBA MO €ro XMUMHYecKoil (opmyne. 2. BriuucieHue maccoBoil nonu
XMMHUYECKOT'0 3JIEMEHTA B BEIIECTBE M0 €ro hopmye.

IIpakTnyeckas padora Ne 1
[IpaBuna TexHUKN 6€30MACHOCTH MpU paboTe B XuMHU4YecKoM kabunere. JlabopaTopHoe o0opyaoBaHue U 0OpaIIeHUE C HAM.

IIpakTnyeckas padora Ne 2
Habmoienue 3a ropsimieii cBe4oi.

IIpakTuyeckass padora Ne 3
AHanu3 NOYBbI U BOJBI.

Tema 2. ATOMBI XUMHYECKHX 3JIEMEHTOB (9 u)



ATOMBI Kak (popMa CyIIeCTBOBAaHUSI XMMHUYECKUX 3JeMeHTOB. OCHOBHBIE CBE/IEHUSI O CTPOEHUHU aTOMOB. J[oka3zaTenbCcTBa CIOKHOCTU CTPOEHUSI aTOMOB.
OmnsiTel Pesepdopra. [TnanerapHast Mosiennb CTpOCHUS aTOMA.
CocTaB aTOMHBIX S7iep: IPOTOHBI U HEUTPOHBL. OTHOCUTENIbHASL aTOMHAs Macca. B3auMOCBSI3b MOHATUI «IIPOTOH», «HEUTPOH», «OTHOCUTENbHASI aTOMHAs
Macca.
V3meHeHne yncia mpoTOHOB B SiApe aToMa - 00pa30BaHUE HOBBIX XUMUYECKUX 3JIEMEHTOB.
W3meneHue umuciia HEUTPOHOB B fAlpe aromMa - oOpa3zoBaHue U30TONOB. COBpPEMEHHOE OIpeAeNieHuEe MOHITUS «XMUMHUYECKUU d3ieMeHT». M30Tombl Kak
Pa3HOBUAHOCTH aTOMOB OJHOI'0 XMMHUYECKOI'O 3JIEMEHTA.
Dnekrponsl. CTpoeHHe JJIEKTPOHHBIX 00O0JIOYEK aTOMOB XUMHUUYECKUX dyeMeHToB Nel-20 mepuoanueckoi cucremsl JI. 1. MeHpaeneeBa. Iloustue o
3aBEpIICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (SHEPreTUYECKOM YPOBHE).
[lepuonnyueckas cucremMa XuMHUecKuX ayeMeHToB J[. M. MenaeneeBa u CTpoeHHE aTOMOB: (PU3WYECKUN CMBICI TOPSIKOBOTO HOMEpa AIIEMEHTa, HOMEpa
IpYIIIbI, HOMEpa NePUOJIa.
W3MmeHeHne 4yncia 3JIEeKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO 3JIEMEHTa - 00pa30BaHUE IMOJOXKHUTEIbHBIX M OTPULIATENILHBIX MOHOB.
Hownsl, 06pa3oBaHHbIE aATOMaMH METAJNIOB U HEMETaJUIOB. [ [puynHbI M3MEHEHUsT METAITMYECKUX U HEMETANTMYECKUX CBOMCTB B MIEPUOIaxX U IPYIIaXx.
O6pazoBanue OMHApHBIX coenuHeHnit. [lonsaTre 06 noHHOM CBs3U. CXeMbl 00pa30BaHUsI MOHHOM CBSI3HU.
B3aumopeiicTBue aTOMOB XMMHYECKHX 3JEMEHTOB-HEMETAJIOB MEXJy co0oil - oOpa3oBaHME [BYXaTOMHBIX MOJIEKYJ HpPOCTBHIX BemiecTB. KoBaneHTHas
HENoJIIpHasi XUMUYECKasi CBSI3b.
DNEeKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.
B3aumMoneiicTBre aTOMOB XMMHYECKUX 3JIEMEHTOB-HEMETAJIOB MEXAY co00il - oOpa3zoBaHHe OMHAPHBIX COEAMHEHUI HEMETAIOB. DJIEKTPOOTPHUIATEIbHOCTb.
[ToHsiTHE O KOBAJICHTHOW MOJIAPHOW CBSI3H.
B3anmMoneiicTBre aTOMOB XMMHUYECKHX 3JIEMEHTOB-METAJIJIOB MEX/y COOOH - 00pa3oBaHne METAIIIMUECKUX KpUCTAIOB. [ToHATHE O METaIINUeCcKO CBA3H.
JemMoHcTpanun. Mozaenu aToMOB XUMHUYECKUX IEMEHTOB. [lepuonndeckas cucreMa xumuueckux 3nemenTos Jl. . Menneneesa.

Tema 3. Ilpocthie Bemecrsa (6 u)
[TonoxxeHne MeTasuioB M HEMETAJUIOB B MEPUOJUYECKON cHcTeMe XumHudeckux 3iemeHToB J[. M. MenpaeneeBa. BaxHeillne MnpocThie BEIIECTBA - METAILIBL:
Kele30, ATFOMUHUN, KalbI[Uil, MarHui, HaTpuid, kKanuii. O0mue pu3nueckrue CBOMCTBa METAILIOB.



Baxuelimue npocThle BellecTBa - HEMETallbl, 0Opa3oBaHHbIE aTOMAaMM KHCIOpOJa, BOJOPOAaA, a3oTa, cepsl, (ocdopa, yriaepona. CrnocoOHOCTH aTOMOB
XUMHAYECKHX JJIEMEHTOB K OOpa30BaHUIO HECKOJIBKUX IPOCTHIX BEIIECTB - AJUIOTPONHs. AJUIOTPOIIHBIE MOIM(UKAIMKH KHciIopona, ¢ocdopa u o0joBa.
Metannnueckue 1 HEMETAIUIMUECKHUE CBOMCTBA MPOCTHIX BeECTB. OTHOCUTENBHOCTD JEJIEHUSI IPOCTHIX BELIECTB Ha METAJIIbl U HEMETAJLIBI.

ITocrosinnas ABoragpo. KosnmdectBo BemectBa. Moib. MonsipHast macca. Mossipablil 00beM ra3000pa3HbIX BemecTB. KpaTHble eIMHHIIBI KOIMYECTBA BEIIECTBA
— MWJUIUMOJIb U KWJIOMOJIb, MIUTUMOJIIPHAS U KWJIOMOJISIpHAs! MAaCChl BEIIECTBA, MUJTUMOJISIPHBIA ¥ KHJIOMOJIAPHBIN 00bEMBI Ta3000pa3HbIX BEIIECTB.

PacueTs! ¢ HCnoab30BaHUEM MOHATHH «KOJIMUYECTBO BEILECTBA», «MOJISIPHAS MAcCay, «MOJIIPHBIM 00BEM ra3oBy, «I1IOCTOSIHHas ABOTajpo».

Pacuyernble 3agaun. 1. Beriuucienue MOJISpHON MacChl BELIECTB [0 XUMUYECKUM (hopMmynaM. 2. Pacuersl ¢ UCIOIb30BAaHUEM HOHATUN «KOJIMYECTBO BELIECTBAY,
«MOJISIpHAsl Maccay, «MOJIIPHBIN 00bEM Ta30B», «IIOCTOSTHHAs ABOTaIpo».

JemoncTpanuu. Hexoropele MeTasibl 1 HEMETAJLIb KOJIMYECTBOM BelecTBa 1 Mosb. Moziens MOIsipHOro 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoennHeHusi XMMUYECKUX 3JIeMeHTOB (14 u)
Crenenp okucieHus. OnpeneneHne CTENEeHU OKHCICHHS 3JEMEHTOB IO XMMHUYecKoi ¢opmyne coenuHeHus. CocrtaBieHue GopMmys OMHAPHBIX COETUHEHHH,
o0mwmii cmoco® WX Ha3piBaHWs. bUHapHBIE COEAMHEHHUS: OKCHUIBI, XJOpuiwl, cynbhunslt u np. CocraBienue ux dopmyn. IlpencraButenu OKCHUIOB: BOJA,
YIJIEKUCIBIN Ta3 U HeralleHast u3BecTh. [IpencraBuTenu neTyunx BOJOPOJHBIX COEIMHEHUI: XJIOPOBOJOPO U aMMHAK.
OcHoBaHus, UX COCTaB M Ha3BaHWs. PacTBopuMocTh OCHOBaHUW B Bojie. TaOnuiia pacTBOPUMOCTH THAPOKCHUIOB U cojie B Boje. [lpeacraButenu Imenodeii:
TUIPOKCHUIBI HATPpUS, Kayns U Kanblus. [loHsTHE 0 KauecTBEHHBIX peakuusax. MHaukaTopsl. i3MeHeHne OKpacku HHIMKATOPOB B IIEIOYHOM CpeJie.
Kucnotsl, ux coctaB u Ha3zBanus. Knaccudukanus kucnot. [IpeacraBurenyt KUCIOT: cepHast, COJIsIHas U a30THasl. MI3MeHeHne OKpacku MHIMKATOPOB B KUCIOTHOM
cpene.
Conu kaxk Ipou3BOAHBIE KUCIOT U OcHOBaHMil. X coctaB u Ha3zBaHus. PacTBopuMocTs coneli B Boze. [IpeacraBurenu coneii: xiaopua HaTpus, kKapOoHat u ¢ocdar
KaJIbLIUS.
AMopGHBIE 1 KPUCTAJUINYECKHE BEILIECTBA.
MexMonexkyaspHble B3auMoeHCTBUS. TUITBI KPUCTAJUIMYECKUX PELIETOK: HOHHAs, aTOMHAs, MOJIEKYJISIpHAsl U MeTaJIn4yecKasi. 3aBUCHMOCTh CBOWCTB BEIIECTB OT
TUIOB KPUCTAJUIMYECKUX PEIIETOK.
BemecTBa MOJIEKyISpHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa ISl BEIIECTB MOJIEKYJISIPHOTO CTPOESHHUSI.
Yuctele BemecTBa U cMecH. [IpuMepsl )KUAKNX, TBEPAbIX U ra3000pa3HbIX cMeceil. CBoMcTBa YMCTHIX BellecTB U cMmeceil. x coctaB. MaccoBast 1 o0beMHast 10111

KOMIIOHCHTa CMECH. PaC'-IeTI)I, CBA3aHHBIC C UCITOJIB30BAHUEM IOHATHUA OOJIA.



PacuerHble 3agauu. 1. Pacuer maccoBoil 1 00BEMHOH J0Jieli KOMIIOHEHTOB CMECH BeliecTB. 2. BhruncieHne MaccoBOH J0JM BEIIECTBA B PacTBOpE IO
M3BECTHON Macce pacTBOPEHHOTO BEILECTBA M Macce pacTBopuTels. 3. BriuncieHue mMacchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTENIS, HEOOX OAUMBIX TSt
IIPUTOTOBJIEHUS OIPEIEICHHON MAacChl PaCTBOPA ¢ U3BECTHOM MacCOBOM J10JIEW PACTBOPEHHOIO BEILIECTBA.
JemoncTpanun. OOpa3ipl OKCHIOB, KUCIOT, OCHOBAHUN U coyied. Mojenu KpHUCTaUIMYECKUX PElIeTOK XJIOpHAa HaTpus, anmasza, okcuna yriepona (IV).
CriocoOsI pa3aeneHust CMece, JUCTHIUISIIS BOJIBI.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO C 00pa3liaMy BEIIECTB pa3HBIX KIaccoB. 2. Pa3nenenue cMeceid.

Tema 5. W3MeHeHusi, MPpoOUCXOAsiIUe ¢ BemecTBamu (13u)

[TonsiTue sABIEHUI KaK N3MEHEHUH, IPOUCXOASIIUX C BELIECTBAMU. SIBIIEHNUs, CBA3aHHbIE C U3MEHEHUEM KPHCTAJUIMYECKOTO CTPOCHHUS BELIECTBA IIPU IIOCTOSIHHOM
ero cocrase, pusnueckue spineHus. OU3NUEcKue SBICHHUS B XUMUN: JUCTHUIALNSA, KPUCTAJUTM3AlIMs, BBITAPUBAaHUE U BO3TOHKA BEUIECTB, IICHTPU(PYTHPOBAHNUE.
SIBrieHus, CBA3aHHBIE C U3MEHEHUEM COCTaBa BEIECTBA, - XUMHUUECKUE peakiuu. [Ipu3Haku U yciaoBUs NPOTEKaHUs XUMHUecKuX peakuuil. [lonsarue 06 3x30- u
SHJOTEPMUUYECKHUX peaKlMsX. Peakiuu ropeHus Kak 4acTHBIM Cily4all 3K30TE€pMUYECKUX PEAKLUN, TPOTEKAIOIINX C BBIJICJICHUEM CBETA.
3aKOH COXpaHEeHHUs1 MacChl BellecTB. XMMUYECKHE ypaBHEHUs. 3HaueHUe UHIEKCOB U K03 duumenToB. CocTaBieHNe ypaBHEHUH XUMUYECKUX PEaKIUH.

Pacyersl o XuMUYeCKUM ypaBHEHUSIM. PellieHne 3aa4 Ha HaX0KeHHE KOJMYECTBA BELIECTBA, MAcChl WJIM 00beMa MPOJyKTa peaklliy 10 KOJIMYECTBY BEIIECTBA,
Macce WM 00beMY UCXOJHOTO BellecTBa. PacyeTsl ¢ UCIONb30BaHUEM MOHATHUS «J10JI1», KOT'/la HCXOJIHOE BEILIECTBO JAHO B BUJE pacTBOpA € 3a/1aHHOI MaccoBOM
JI0JIEW PaCTBOPEHHOIO BEILECTBA WIIA COACPKUT ONPEIEICHHYIO JOII0 IPUMECEH.

Peaknun pasnoxenus. [IonsaTre o ckopocT XumMudeckux peakuuil. Karanuzaropsl. @epMeEHTBI.

Peakiuu coenunenus. Katanuruueckue n HekatanuTuyeckue peakuuu. O6paTuMble 1 HEOOpaTHUMBbIE PEAKIIHH.

Peakuuu 3aMenienus. DIEKTPOXUMUYECKUN Psii HAPSYKEHUI METaIOB, €ro UCHOJIb30BaHUE JUIsl IPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS peakuil MEexXIy
METaJIJIaMH M paCTBOpaMu KUCJIOT. Peakiiuy BBITECHEHUS OJJHUX METAJIJIOB U3 PACTBOPOB MX COJIEH IPYTUMH METaJUIaMH.

Peakiiun ooMena. Peakiiuu HeliTpanu3anuu. Y ciaoBus MPOTEKAHUS peakiiii oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMUYECKUX peakiuil (M0 MpHU3HAKY «YHCIIO M COCTaB MCXOJHBIX BEIIECTB U MPOJYKTOB PEaKIMU») HAa MpUMepe CBOIMCTB Bojbl. Peakius pasznoxeHus -
JJIEKTPOJIU3 BOJABL. Peakiuu coeauHeHus - B3aMMOJECHCTBHE BOABI C OKCUAAMM METAUIOB U HeMmerauioB. lloHsatue «ruapoxcuab». Peakiuu 3amenieHus -
B3aMMO/ICIICTBHIE BOJIbI C IIETIOYHBIMU U IIETIOYHO3EMENbHBIMU MeTaulaMy. Peakiinu oOMeHa (Ha mpuMepe THIpoin3a cyabGuia aTloMUHUS U KapOua KaJlblus).
Pac4yerHsle 3axaun. 1. Boruncinenue no XuMU4eCKUM ypaBHEHUSIM Macchl WJIM KOJIMYECTBA BELIECTBA 110 U3BECTHOM MACCE MM KOJIMYECTBY BEIECTBA OAHOIO U3
BCTYMAIOIIMX B PEaKLHIO BELIECTB MU MPOAYKTOB peakiuu. 2. Beruncinenue macchbl (KOIMUECTBa BEIIECTBA, 00beMa) MPOJAYKTa peakuy, eCl U3BECTHA Macca



HCXOJ/IHOT'O BEIIECTBA, COAEPIKAIIEr0 ONPEIeIEHHYIO 00 puMecei. 3. Boruncienne Maccesl (KOJIM4ecTBa BELECTBa, 00beMa) MPOyKTa PeaKkLnH, €CIIM U3BECTHA
Macca pacTBOpa U MaccoBasl J0J1s1 paCTBOPEHHOTI'O BEILIECTBA.

Jemoncrpauuu. [Ipumepsr ¢pusnueckux sBiIeHUI; a) 1uiaBieHue napaduna; 0) auddysus AyMmuCTHIX BEIIECTB C TOpsIIeH JaMIIOUYKH HakaiduBaHus. [Ipumeps
XMMUYECKUX SIBJICHUH: a) TOpeHUe MarHus; 0) B3auMoJieiicTBHE COISTHOM KUCJIOTHI C MPaMOPOM WJIM MEJIOM; B) noiydenue ruapokcuna meau (1I); r) pacrsopenue
IIOJIyYEHHOI'0 THJIPOKCHJIa B KUCJIOTaX; JA) B3aumoznencTBue okcuaa meau (II) ¢ cepHoil kucinoToil nmpu HarpeBaHUM; €) pas3jIoKEHHUE IepMaHraHaTa Kalus; i)
B3aUMO/IEHCTBHE Pa30aBICHHBIX KUCIOT C METAJJIAMH.

JlaGopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTU MCIIAPEHUsS BOJABI M CIHPTA MO MCUYE3HOBEHHIO MX Karelb Ha GuiIbTpoBalibHOM Oymare. 4. OKucjIeHUE MEIH B
IUTAMEHHU CHUPTOBKH MM ropesiku. 5. [loMmyTHeHHe M3BECTKOBOM BOJIBI OT BBIABIXAEMOI'0 YITIEKUCIIOro rasza. 6. [loslyueHue yriiekuciaoro rasa B3auMoJieiicTBUEM
COJIbl M KMCJIOTHL. 7. 3amellieHre Meau B pactBope xyuopuaa Meau (II) xenezom.

IIpakTnueckas padora Ne 4

[Tpu3HaKM XMMHUYECKUX peaKLUi U UX KIacCUpUKALIHSL.

IIpakTnueckas padora Ne S

ITpuroroBneHue pacTBopa caxapa ¢ 3aJJaHHOI MaccoBOil 10Jeil.

Tema 6. Teopusi JIEKTPOITUTHYECKOH TUCCOIUANMM M CBOIICTBA KJIACCOB HEOPraHUYECKUX coequHeHuil (19 u)

[TonsiTie 00 PMEKTPOTUTUYECKON AMCCOIMAIMH. DJIEKTPOIUTHI U HEIIEKTPOIUTHL. MeXaHU3M TUCCOLHUAIUU SJICKTPOIUTOB C PA3TUYHBIM THUIIOM XHMHUYECKOU
cBs3u. CTereHb dIEKTPOIUTUUECKOM uccoruanuu. CUIbHbBIE U ClIa0bIe SJIEKTPOJIUTHI.

OcHOBHBIE TIOJIOKEHHUS TEOPUHU DIEKTPOIUTUYECKON aucconuanyu. IoHHbIe ypaBHEHUS peakluid. Y CIIOBUS MPOTEKAHUS PEaKIIMK 00OMEHa MEXKIY 71 eKTPOIUTAMHU
JI0 KOHIIa B CBE€TE MOHHBIX TpeacTaBiennii. Kinaccudukaiys HOHOB U UX CBOMCTBA.

Kucnotsl, ux xinaccuduxarus. JJucconuunanus KUCIOT U UX CBOMCTBA B CBETE TEOPUH DIEKTPOIUTHUECKON nucconranuud. MoJeKynspHble U HOHHBIE YpaBHEHUS
peakuuii KUcioT. B3auMoaeincTBue KUCIOT ¢ MEeTaIaMU. DJIEKTPOXMMUYECKUM Psii HANpPSOKEHUH MeTalioB. B3auMoaeicTBUe KUCIOT C OKCHJAMU METAIIOB.
B3anMogeiicTBe KHCIOT C OCHOBAaHUSIMH - pEaKIus HeUTpaau3anuu. B3aummomedcTBue KHCIOT ¢ cofisiMu. Mcrmonb3oBaHHWE TaOIUIBI PACTBOPHUMOCTH
JUTSL XapaKTePUCTUKN XUMHUUYECKUX CBOMCTB KUCJIOT.

OcHoBanus, ux kinaccudukanus. J[ucconuanus OCHOBaHUN U MX CBOMCTBA B CBETE TEOPUHU DJICKTPOIUTHUECKOHN Arccoluanuu. B3anMopaeiictBue OCHOBaHUU ¢
KHCIIOTaMHU, KACJIOTHBIMH OKCHUJAMH H cOJsIMH. Vcronb30BaHue TaOMUIBl PACTBOPUMOCTH ISl XapaKTePUCTUKN XUMUYECKUX CBOMCTB OCHOBaHMiA. Pa3noxkeHue

HEpPaCTBOPUMBIX OCHOBaHWW mpu HarpeBaHuu. Coiv, WX KiIacCUPUKAIMUSI W JTUCCOIMAIUS Pa3IMYHBIX THUIOB cojiel. CBOICTBa cojlel B CBETE TEOpUHU



JJIEKTPOJIUTUYECKON Jucconanuu. B3auMozaeicTsue cosie ¢ MeTajulaMM, YCJIOBHUS IPOTEKaHUsA 3TUX peakuui. B3aumonencTBhue COJNEM C KHUCIIOTaMH,

OCHOBaHUSAMH U coyisimMu. Vcmonb3oBaHue Ta6JII/II_IbI PACTBOPUMOCTHU IJId XapaKTCPUCTUKH XUMHUYCCKUX CBOMCTB COJICH.

5. Y4eOHO-TeMaTH4YeCKOe IJIAHNPOBAHME

No pa3acia u TCM HaunmenoBanue KOHTpOJILHI)IC HpaKTI/I‘-IeCKaH HacCTb 8 Kitacc 9 kJ1acc
Pa3aciioOB U TCEM pa6OTBI
1. [lepBoHavanbHBIC 1 IIp. p. 3 7
XUMUYECKUE TTOHATHS ILp. 2
2. Kucnopon. Bomopon. 2 2
3. Bopna. PactBopsl. ILp. I 10
OCHOBHBIE KJIACCBI 14 1
4 HEOPraHUYECKUX 1 ILp 1
COEeIMHEHUN
Crpoenue aToma. 9 6
S. Ilepuoanueckuii 3aKOH U
IepuoauYecKasl Cucrema 1

J.M.Menneneera

6. CtpoeHue BeecTs. 8 4
XuMUYecKas CBA3b. 1
13 4
, XUMUYECKUE PEeaKIINH 1 mp Lop. 1

Hemeramnnst 4-7 rpynmn u ILp 1 mp.l 2 22

8 UX COEOUHEHUS

Meramisl 1 ux 1 Il.p 1 np.l 2 18




COCAUMHCHUS

10.

IlepBoHauasbHBIE
cBeneHus 00
OpPTaHUYECKHUX
COEIMHEHMIX

10

11

KoHnTtposbHas pabota
(mpomexyToUyHast
aTTecTaius)

12

68

68




