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8 kiace (2 yaca B Heaeunto, Beero 68 ywacos) YMK O.C.I'a6puenssn ®I'OC
MHNOACHUTEJIbBHASA 3AIINCKA

[Tporpamma coctaBiieHa Ha ocHOBe DyHIaAMEHTANBHOTO Apa cojaepkaHus olmiero oopazoBanus u TpeboBaHMil K pe3ynbTaTaM OCHOBHOTO 00IIero oopa3oBaHus,
MIPEJICTaBJICHHBIX B (Pe/IepabHOM rOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe 00IIero 00pa3oBaHUs BTOPOTO MOKOJIECHHs. B Heli TakKe YIUTBIBAIOTCS OCHOBHBIC
UICH W TOJIOKCHHSI ~ MPOTrpamMMbl  Pa3BUTHS W (OPMHUPOBAHUS  yHUBEPCAIBHBIX  Y4€OHBIX  JCWCTBHA Ui o0mero  oOpa3oBaHUS.
[Iporpamma cocraBnena Ha ocHoBe [IprmepHOii mporpaMMbl OCHOBHOTO 00I1Iero oopazoBanus o XuMuu 1 [IporpaMmsl OCHOBHOTO 00111ero 00pa3oBaHus M0 XUMHH
8-9 xmaccos aBtopoB O. C. I'abpuensH, A. B. Kymmosa. Pabouas mporpamMmma OpHEeHTUPOBaHA Ha WCIOJb30BaHUE ydeOHMKa: Xumus. 8 kimacc : yaeoHuk / O.C.
lNabpuensa. — 4-e m3x., crepeotnn. — M. : Jlpoda, 2017. —287,[1] c. : ni.
[Ipu pa3zpaboTke MporpaMMbl YYTEHBI CICTYIONINE HOPMATUBHBIE JOKYMEHTHI U JIOKAIHHBIC aKThI:
- ®I'OC ocHOBHOTO 00111€T0 00pa30BaAHUS.
- [Ipumepnast ocHoBHast oO6pa3oBaTesbHas mporpamMma OVY.
- [Iporpamma pernoHaIbHOTO COJEPIKAHMSL.
-JlelicTByrommii eaepaabHbIi IEpeUeHb YIeOHUKOB.
- YueOnsrit uian MOY CII Ne 18 na 2019-2020 y4eOHbIi roI.
-ITonmoxxenue o padoueit mporpamme MOY CIII Ne 18.

[Tporpamma paccuntana Ha 68 4acoB (2 yaca B HEJIENIO, B TOM YHCJIC HA KOHTPOJIbHBIE pabOThI- 4 Yaca, MpaKTUYECKHUE pabOThI —7 YacoB.

CopepxxaHue MporpaMMbl HaNpaBIeHO HAa OCBOEHHE yYalllUMUCS 3HAaHUM, YMEHHI U HaBBIKOB Ha 0a30BOM YpOBHE.
esm u3ydeHus XUMUHM B § KJ1acce:
* OCBOEHHE BaXHEWUIINX 3HAHUN 00 OCHOBHBIX MOHITUAX U 3aKOHAX XUMHUHU, XUMUYECKOIN CHMBOJIHKE;
* OBJIaJICHUE YMEHHUSIMH HAOJIOAAaTh XUMHYECKUE SIBIICHUS, MPOBOIUTH XUMHUYECKHI SKCIEPUMEHT, MPOU3BOJIUTH PAacyeThl Ha OCHOBE XHUMHYECKHUX (OpMyI
BEIIECTB M YPAaBHEHUN XUMHUECKUX PEaKIUit;
* pa3BUTHE I[O3HABATEJIBbHBIX HMHTEPECOB W MHTEUIEKTYaJIbHBIX CIIOCOOHOCTEH B mpollecce NPOBEACHUS XUMHYECKOTO SKCIEPUMEHTa, CAMOCTOSATEIHHOIO
proOpeTeHus: 3HaHUN B COOTBETCTBUH C BO3ZHUKAIOIIUMU KU3HEHHBIMU OTPEOHOCTIIMU;
* BOCHHTAaHHE OTHOIICHHUS K XMMHUH KaK K OJTHOMY U3 (DyH/IaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHU S M SJIEMEHTY OO0IIeUeI0BEYECKON KYIbTYPHhI;
* TpPUMEHEHHE TMOJYYCHHBIX 3HAHUU U yMEHUH Juig 0e30MacHOr0 MCIOJIb30BAaHUS BEIIECTB M MaTepUajoB B OBITY, CEIIbCKOM XO3SHCTBE M Ha MPOU3BOJCTBE,
pElIeHUs MPaKTUYECKHX 3a71au B MOBCEIHEBHOM JKU3HU, IPEIYNPEKICHIUS SBICHUM, HAHOCSIIUX BPEl 3I0POBBIO YEIIOBEKa U OKpYKalolIel cpee.
3amaun:
1.CdhopmMupoBath 3HaHHE OCHOBHBIX MOHATUN U 3aKOHOB XHMHH;
2. BociuThIBaTh 00IIEUETIOBEUECKYIO KYIABTYPY;
3. Yuuth HaOM01aTh, MPUMEHSTH MOJTYYCHHbIE 3HAHUS Ha MPAKTUKE.

JIMYHOCTHBIMH pe3yJdbTaTaMi U3YYCHUA ITPEAMETA «Xumus» B 8 Kitacce SIBISIOTCS CJICAYHOIINEC YMCHUA:
® OCO3HaBaTb CAUHCTBO U LECJIOCTHOCTH OKPYKAIOIICTO MHUPA, BO3BMOKHOCTHU €0 NO3HABACMOCTH U O0OBSICHUMOCTH Ha OCHOBE JOCTHKEHUH HAYyKU,



® IIOCTENEHHO BHICTPaMBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHME: OCO3HABATh MOTPEOHOCTh M FOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHCJE M B paMKax
CaMOCTOSITEJIBHOM 1€ATEIbHOCTH BHE ILIKOJIbL;
® OIICHMBATH KU3HEHHBIC CUTYAIH C TOYKH 3PEHUs 0€3011acHOro 00pasa *KU3HU U COXPAHEHUS 3JJ0POBbS;
® OLIEHUBATh KOJIOTUYECKUI pUCK B3aMMOOTHOIIEHUN YEJIOBEKA U IPUPOJIbI.
e (opMupoBaTH HKOJOTHYECKOE MBIIUICHHE: YMEHUE OIICHWBATh CBOIO JIEATEIBHOCTh M TOCTYIKH JIPYTUX JIIOACH C TOYKM 3PEHHUS COXPAHEHUS OKpYy)Kalomen
Cpelibl - TapaHTa >KMU3HU U 0JIaromnoy4yus Jroel Ha 3emiie.
MeTtanpeaMeTHbIMHU PE3yJIbTaTaMU U3yUCHUS Kypca « XUMHUsD) SBIIETCS (OPMHUPOBAHNE YHHUBEPCABHBIX YueOHbIX aericTBuil (YVY /).
Pecynamuenvie YVII.
® CaMOCTOSITEJIbHO OOHApYKUBaTh U (GOPMYITHPOBATh YI€OHYIO MPOOIIEMY, ONPEEISITh 1IeNIh Y4eOHOU AeSITEHbHOCTH;
® BBIJIBUraThb BEPCUM peElIeHUsl MpoOJIEeMbl, 0CO3HABATh KOHEUHBIM pe3ysbTaT, BHIOUpATh U3 MPEII0KEHHBIX U MCKaThb CaMOCTOSITENIbHO CPEICTBA JOCTHKEHUS
LeH;
® COCTaBJIATH (MHAMBUAYAJIBHO WIN B TPYIIE) MUIaH PELIEHUS TPOOIEMBL;
e paboTas 1o IJIaHy, CBEPATh CBOM JEHCTBUS C 1IEJIbIO U, TPU HEOOXOJMMOCTH, UCTIPABIIATH OIIMOKH CaMO CTOSITENIBHO;
® B MaJIOre C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSTEILHO BEIPA0OTaHHBIE KPUTEPUU OLICHKH.
lloznasamenvnvie YVII:
® aHATU3UPOBATh, CPABHUBATDH, KJIACCUPUIIUPOBATH U 000011aTh (DaKThI U SIBICHUS. BBISABISATH MIPUUMHBI U CIEICTBUS MPOCTHIX SBJICHUH.
OCYILIECTBIISITH CPAaBHEHUE, KIacCU(PUKAIINIO, CAMOCTOSITEILHO BEIOMPAsi OCHOBAHUS M KPUTEPHH [Tl YKa3aHHBIX JJOTMUYECKHUX OTIepaliuii;
CTPOUTH JIOTUYECKOE PACCYXKJICHUE, BKIIIOYAIOIIee YCTAHOBICHHE MPUUNHHO-CIICCTBEHHBIX CBSI3EH.
CO3/aBaTh CXeMAaTUYECKUE MOJIEH C BbIACTICHUEM CYIECTBEHHBIX XapaKTEPUCTUK 0ObEKTA.
COCTaBIISATh TE3UCHI, Pa3INYHbIEC BUbI TUTAHOB (MPOCTHIX, CIOKHBIX U T.I1.).
e 1peoOpa3oBbIBaTh HHPOPMAIIUIO W3 OJTHOTO BUJIA B APYTOM (TAOIHITY B TEKCT H IIP.).
® yMETh ONpeAeNsTh BO3MOKHbIE HCTOUHUKH HEOOXOIMMBIX CBEICHUN, TPOU3BOJUTH MOUCK MH(O PMAallUY, aHAIM3UPOBATh U OIICHUBATH €€ JOCTOBEPHOCTb.
Kommynuxamusnvie YVJI:
CaMocTOATEIHLHO OPraHU30BbIBATH YIEOHOE B3aUMOICHCTBHE B TpyIie (OnpeAesnsTh OOIIKe eI , pacpeaesaTh POH, JOrOBAPUBATLCS APYT C IPYTOM U T.1.).
IIpenMeTHBIMHU pe3yIbTATAMM U3yYCHUSI IPEAMETA SBIISIOTCS CIACAYIOIINE YMECHHUS:
® 0CO3HAHHUE POJIU BEIIECTB:
- OIIPENIeNSITh POJIb PA3IIUYHBIX BEIIECTB B IPUPOJIE U TEXHHUKE;
- OOBSICHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
® pPacCMOTPEHUE XUMMUYECKUX IIPOLECCOB:
- MPUBOAUTH IPUMEPHI XUMHUECKUX MPOIIECCOB B MPUPO/IE;
- HAXOJIUTh YEPTHI, CBUACTEILCTBYIOIHE 00 OOIINX MpU3HAKAX XUMHUYECKUX MPOIIECCOB U UX PA3THUUSIX.
® ICIMOJH30BAaHHE XUMUYECKUX 3HAHUH B OBITY:
OOBSICHATH 3HAUEHUE BELIECTB B )KM3HU U XO35ICTBE YEJIOBEKA.
OOBSACHATH MUP C TOUYKHU 3PCHHS XUMUH:
MEePEUYUCIIATh OTIMUYUTENbHBIE CBOMCTBA XMMUYECKUX BEIIECTB;




— pa3jindaTb OCHOBHBIC XUMHWYCCKHUC ITPOLICCCHI;
- OIpCACTIATE OCHOBHBIC KJIACCHI HCOPIraHUYCCKUX BCIICCTB;
- HOHUMATb CMBICJI XUMHWYCCKHUX TCPMHUHOB.
¢ OBJaJCHHMEC OCHOBAMU MCTOAOB IMO3HAHUWS, XapaKTCPHLIX I CCTCCTBCHHBIX HAYK!:
- XapaKTepU30BaTh METO/Ibl XUMUUECKON HayKu (HAOJ0JeHIE, CPaBHEHUE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJb B IO3HAHUU IPUPO/IBL;
- HPOBOAUTH XUMHWYCCKUC OIIBITBI U OKCIICPUMCHTBI U 00BSACHITH UX PE3yiIbTaThbI.
¢ YMCHHC OLICHUBATH MMOBCACHUC YCJIOBCKA C TOUKH 3PCHUA XAMHYECKON 0€30IIaCHOCTH 110 OTHOIIEHUIO K YCJIOBCKY U IPHUPOAC:
- UCII0JIb30BATh 3HAHUA XUMUU IIPU CO6JHOI[CHI/II/I IIpaBHJI UCIIO0JIb30BaAHU OBITOBBIX XUMAYECKUX IIpernaparTrosB;
— pa3n4aTh OnacHbIe U 0e30TIacHBIC BEMIECTBA.
Pabouas mporpaMmMa nnoCTpoc€Ha Ha OCHOBEC KOHICHTPHUYCCKOI'O Imoaxoaa. 910 JOCTHUTACTCA IYTEM BBIYJICHCHH A I[I/IZ[&KTH‘IGCKOﬁ CANHUIIBI — XUMHUYCCKOT'O 3JICMCHTA
- ¥ JajbpHEHIIEeM YCIO)KHEHUH U PaclIMpPeHHH €e€: 37€Ch TAKOBBIMHU BBICTYNAIOT (JOPMBI CYIIECTBOBAHUS (CBOOOHBIE aTOMBI, IPOCTHIE U CIIOXHbIE BellecTBa). B
MPOrpaMMe YYIHTHIBACTCS PeaTh3alvs MEXKIPEIMETHBIX CBsI3el ¢ KypcoM (msuku (7 kinace) u Ouosioruu (6-7 KIIacChl), TIE JTASTCsl 3HAKOMCTBO C CTPOCHHEM aToMa,
XUMHUYECKOW OpraHu3aIMel KISTKH U TIpolieccaMu 0OMeHa BEIIECTB.
OcHoBHOU (hopMO# OpraHM3anUK y4eOHOTO IIpoIlecca SIBISICTCS KJIACCHO-YpOYHAs CHcTeMa. B KadecTBe JIOMOJHHUTENBHBIX (DOpPM OpraHW3aIliud 00pa3oBaTEeILHOTO
mponecca MCIOJb3YyETCA CUCTEMA KOHCYHBTaHHOHHOﬁ MOAACPIKKHU, WHANBUAYAJIbHBIX 33H$[TI/II71, CaMOCTOsATECIIbHAsA pa60Ta ydJamuxcsa € HUCIOJb30BaHUEM COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTUH.
[Ipeobnanaromieit GopmMoii KOHTPOJISE BRICTYITAIOT MTUCHMEHHBIN (CaMOCTOSITEIBHBIE U KOHTPOJBHBIE pa0OTHI) M YCTHBIN OMpoc (cobece10BaHume).
HcxoaHbIMu JOKYMEHTAMHU /Il COCTABJIEHHS IpUMepa paGoyeii NporpaMmbl SIBUJIUCH

1. [puka3z MunoopHayku ot 17.12. 2010r. Ne 1897 «O0 yrBepkacaun u BBeaeHuu B aericteue ®I'OC OOO»

2. [puka3z MunoopHayku ot 17.05.2012 Ne 413 «OO0 ytBepkacHnn U BBenenuu B aeiictue ®I'OC cpemrero( moaHOro) oomero oopa3oBaHusD

3. IMuceMo MunKCcTepcTBa 00pa3oBanus U Hayku P® ot 19 ampens 2011r. Ne03-255 «O BeenmeHun (emepalibHbIX T'OCYAapCTBEHHBIX 00pPa30BaTEIbHBIX CTAHAAPTOB OOIIETO
00pa3oBaHUD»

4, [Tpuka3z Muno6prayku Poccnn ot 7 mronst 2012 1. Ne 24480 «O06 yTBepx)aeHNN (enepaabHOro rocyIapcTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPeaHEro (IIOIHOT0) OOIIero
00pa3oBaHUD»

5. denepaabHOTO TOCYIaPCTBEHHOT0 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO 00IIero odpasosanus (mpuka3z MuHucTepcTBa 0O6pazoBanus U Hayku Poccuiickoit demepanuu oT
17 mexabps 2010 r. Ne 1897)

6. [IpumepHBIE MpOrpaMMEI IO Y4eOHBIM TIpeaMeTaM (eaepaibHOro 0a3UCHOTO y4eOHOT O TIaHa.

3a ocHOBY paboueil mporpaMMbl B3sTa mporpamMMa Kypca xumun 11 8-11 kmaccoB o0mieodpazoBaTensHbIxX yupexaenuit (aBrop O.C. ['abpuensn), pekomennoBanHas JlemapraMeHTOM
00pa3oBaTeNbHBIX MTPOrpaMM M CTAaHAAPTOB 001Iero oopasoBanns MuHHCTEpCTBa 00pazoBanus PO, omybirkoBaHHast n3natenscTBoM «/Ipoda» B 2010 romy.
[Ipeanaraemple MaTepuaibl pa3paboTaHbl Ha ocHOBe aBTOpckoi nmporpammbl O.C.I'abpuensna, coorBercTBytomel denepaqbHOMY KOMIIOHEHTY 1 0CyaapcTBEHHOro cTaHaapTa oOLero
o0pa3oBaHus W JOMyIIEHHOHM MuHucrepcTtBoM oOpaszoBanus U Hayku Poccuiickoit ®@enepaunn (O.C.I'abpuensu IIporpamma xypca xumun it 8-11 kmaccoB o0mieoOpa3oBaTeIbHBIX
YApeXIeHH — 2-€ U3/1aHue, nepepadorannoe u qonoinHerHoe — M.: Jlpoda, 2010.).

Temamuueckoe naianuposanue no xumuu, 8 Kuacc,
(2 uaca ¢ neoenro, ecezo 68 uacoe)
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1. Tema 1.Beenenue 6 Nel,Ne2. TTpuémbr 4
oOparieHus ¢
n1a60paTOPHBIM
000pyIOBaHUEM H
HaOoIeHne 3a
ropsinieil CBe4ou.
2. Tema 2. 7 K.p. 6
ATOMBI XUMHYECKHX DJIEMEHTOB Nel
3. Tema 3. 5 5
IIpocTheie BeniecTa
4. Tema 4. 1 Ne3. Anaiun3z o4BHI U BOJBI. K.p. 13
CoenrHEHUS XHMHYIECKAX 6 Ne4. IlpuroroBneHmne pacTBopa caxapa C 3aJaHHOH MacCcOBOH No2
JJIEMEHTOB JIOJIE PaCTBOPEHHOTO BEIIECTBA.
5. Tema 5. 1 No5. Ilpu3Hakyu XUMHYECKUX PEaKLIHi. K.p. 10
W3menenus, npoucxoasiue ¢ 2 Ne3
BEIIECTBAMU.
6. Tema 6. 2 No6.CBoiicTBa KUCIOT, OCHOBAHU, OKCUIOB U COJIEH. Hroros 19
PactBopenue. PactBopsl. 2 Ne7. Pemrenue skcriepiMeEHTaIBHBIX 3a1a4. as K.p.
CBolicTBa pacTBOPOB Neq
AJIEKTPOJIUTOB.
Hroro: 6 4 58
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COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenne B xumnio (6 1)

XHUMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPAIICHUSIX.

[ToHsITHE 0 XUMUYECKOM 3JIEMEHTE U (OpPMax €ro CyIIeCTBOBAHMS: CBOOOIHBIX aTOMaX, MPOCTHIX U CJIOXKHBIX BEIIECTBA

[IpeBpamenus BemecTB. OTINYME XUMHUUECKUX PEAKIUH OT (PU3NUECKUX SBJICHUN. POJb XMMUU B )KU3HU YEIOBEKA.

Kpartkue cBeneHus: U3 HCTOPUH BOSHUKHOBEHHUS U pa3BUTHA XuMuU. [lepuon anxumun. [lonstre o punocopeckom kamue. Xumus B X VI B. PazButne xumun Ha
Pycu. Ponb oTeuecTBEHHBIX yUEHBIX B CTAHOBJICHUH XMMHUECKOM Hayku - paboTtsl M. B. JlomonocoBa, A. M. bytneposa, [{. 1. Menneneesa.

XuMuYecKkasi CUMBOJIMKA. 3HAaKW XMMMUYECKHX OJJIEMEHTOB M MPOMCXOXKJEHHE HMX Ha3BaHMM. Xumudeckue ¢Gopmynbl. MHIeKchl u KO3()PUIMEHTHI.
OTHOcUTEbHBIE aTOMHAs M MOJIEKYJIsIpHas Macchl. PacueT MaccoBOM I0JIM XUMUYECKOTO 3JIeMEHTa 10 (opMyJie BEIIeCTBa.

[lepuoguueckast cuctema xumuueckux anemeHtoB J[. M. MenpgeneeBa, ee CTpykTypa: Majble M OOJIbLIME MEPHOAIbI, TPYHIbl M MOATPYNIbl (TJIaBHAs U
no6oynas). [leproanueckas cucrema Kak ClpaBo4YHOE MocoOue AJisi MOJTyYeHHs CBEICHUN 0 XUMUYECKHUX dJIEMEHTaXx.

Pacuérnble 3agauun. 1. HaxoxneHne OTHOCHTENHHOW MOJICKYISIPHOM MAacChl BEIIECTBA MO €ro XUMUYECKOW ¢dopmyse. 2. BrramcieHne MaccoBOil 10m
XMUMHMYECKOTO AJIEMEHTA B BEIIECTBE MO €ro (opmyiie.

IIpakTHyeckass padora Ne 1
[TpaBuna TeXHUKH OE30MACHOCTH MPU paboTe B XUMUYECKOM kabuHete. JlabopaTopHoe 00opyaoBaHHE M OOpAIIEHUE C HUM.

IIpakTuyeckas padora Ne 2
HabGnronenue 3a ropsimeii cBeuoi.
IIpeMeTHBIE Pe3YJIbTAThI OﬁV‘{eHI/Iﬂ
Yyamuiics TOJKEH ymemsy:
HCIOJIb30BATh IPU XapAKTEPUCTHKE BEUIECTB IMOHATHUS: «ATOM», «MOJIEKYJIA», «XUMUYECKUH SJIEMEHT», «XUMUYECKUI 3HAK, WIN CHUMBOJD, «BELIECTBO», «IIPOCTOE
BEIIIECTBO», «CIIO’KHOE BEILECTBOY», «CBOMCTBA BEIIECTBY», «XUMHUYECKUE SIBICHHS», «(PU3MUECKUE SIBICHHUSD», «KOIPPHUIMEHTHI», «MHIEKChD», «OTHOCUTEIIbHAS aTOMHas
Macca», «OTHOCUTENbHAS MOJIEKYJISIPHAS MACcCay», «MAcCOBast 10JIs1 JIEMEHTAY;
3HaTh: IPEIMETHl U3Y4YECHHS €CTECTBEHHOHAYUYHBIX TUCLUUILINH, B TOM YUCIIE XUMUN; XUMUYECKUE CUMBOJIbL, UX HA3BAHUS U IPOU3HOLICHUE;
KJIaCCU(UIIMPOBATH BEIIECTBA [0 COCTaBY Ha MPOCTHIE U CIIOKHBIE;
pasinyaTh: Teja U BEIIeCTBAa; XUMHYECKHUI 3JIEMEHT U IIPOCTOE BEILLECTBO;
OMHCHIBATh: (POPMBI CYIIECTBOBAHUS XUMHMUYECKUX DJIEMEHTOB (CBOOOJHBIE aTOMbI, IIPOCTHIE BEIECTBA, CIOXKHbBIE BellecTBa); Ta0iauunyro Gopmy I[lepuonndeckoii
CUCTEMbl XUMUYECKHX JIEMEHTOB; MOJIoKeHHE 31emMenTa B Tabnuie Jl. M. MenaeneeBa, UCMONB3Ys MOHITHS «IIEPUOI», «TPYIIAy, «TJIaBHAs MOJrPYIIa», «II000YHas
MOJIrPYIIay; CBOMCTBA BEIIECTB (TBEPBIX, KHJIKUX, Ta3000pa3HbIX);
OOBSICHATB CYIIIHOCTh XUMUYECKUX SBJIEHHUH (C TOUKU 3pEHUsI aTOMHO-MOJIEKYJISIPHOTO YYEHHsI) U UX MPUHIMUITHAIBHOE OTIMYUE OT (PU3MUECKUX SIBICHUI;
XapaKTepU30BaTh: OCHOBHbIE METOJIbl U3yYE€HHUS €CTECTBEHHBIX JUCLUIUIMH (HaOMIOJeHNE, SKCIIEPUMEHT, MOJIETUPOBaHKE); BEIIECTBO MO €ro XMMHUYecKol dopmyie
COIJIACHO IUIaHY: KauyeCTBEHHBIN COCTaB, THUII BEUIECTBA (IIPOCTOE WM CJIOXKHOE), KOJMYECTBEHHBI COCTaB, OTHOCUTEIbHAS MOJIEKYJISPHAs Macca, COOTHOLIEHUE Mace
SJIEMEHTOB B BEIECTBE, MACCOBBIE JIOJH JJIEMEHTOB B BELIECTBE (JJIs1 CIOXHBIX BEILECTB); POJIb XUMHH (TOJOKHUTEIbHYIO U OTPHULATENIbHYIO) B JKU3HU YEJIOBEKa,
apryMEeHTHPOBATh CBOE OTHOIICHUE K 3TOH mpobieme;




BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBA U MAaCCOBYIO JIOJIF0O XMMHUYECKOIO JIEMEHTA B COEAUHEHUSIX;
MIPOBOJIUTH HAOIIOACHHUS CBOMCTB BEILECTB U SBJICHUH, IPOUCXOAAIINX C BEIIECTBAMHU;
coOIIr0IaTh MpaBmiia TEXHUKU 0€30MaCHOCTH MIPU MPOBEICHUH HAOIIOACHUH 1 1a00paTOPHBIX OMBITOB.

MeTtanpeaMeTHbIe pe3yJabTAThl 00y4eHUsI

Yyamuiicst JOJDKEH ymems.

OTIPEICIIATH IPOOJIEMBI, T. €. YCTAHABIMBATH HECOOTBETCTBUE MEXK Y JKEITACMBIM U JCHCTBUTEIHHBIM;

COCTaBIISATh CJIOKHBIH TIJIAaH TEKCTA,

BJIQJICTh TAKUM BHJIOM M3JI0KECHHUS TEKCTa, KaK TIOBECTBOBAHNUE;

01 PYKOBOJICTBOM YYHUTEIISI TPOBOUTH HETIOCPEICTBEHHOE HAOIIOICHUE;

10T PYKOBOJICTBOM yUHUTEIST 0(OPMIISTH OTYET, BKIIOYAOIIHNNA OMTMCAaHUE HAOIOICHUS, €T0 Pe3yJIbTaTOB, BBIBOJIOB;

MCI0JIb30BAaTh TAKOW BHJI MBICICHHOTO (MIEaTHLHOTO) MOJCIMPOBAHMS, KaK 3HAKOBOE MOJCITUPOBAaHUE (HA TMpUMEpe 3HAKOB XMMHUYECKHX DJIEMEHTOB, XHUMHUYECKUX
hopmyi);

MCII0JIb30BaTh TAaKOH BHJI MAaTEPHATHLHOTO (IIPEIMETHOTO) MOJISTUPOBAHUS, KaK (PU3MUECKOE MOJICIIMPOBaHKE (Ha MPUMEpPe MOJICTHPOBAHUS ATOMOB U MOJIEKYJ);
MOJTy4aTh XUMAYECKYIO HH(POPMAITUIO U3 PA3TMYHBIX HCTOYHHKOB;

OTIpeIeIIATh OOBEKT U ACIIEKT aHAIM3a U CHHTE3a;

OTIpeeNATh KOMIOHEHTHI 00bEKTa B COOTBETCTBUH C ACIIEKTOM aHAM3a U CUHTE3a;

OCYILIECTBJISITh KAYECTBEHHOE M KOJIMYECTBEHHOE ONMCAaHHEe KOMIIOHEHTOB 00BEKTa;

OTIPENIEIISATH OTHOLIEHUSI 00BEKTa C IPYrUMU 0ObEKTaMU;

OTIPEENATh CYIIECTBEHHbIEC IPU3HAKU 00BEKTA.

Tema 2. ATOMBI XUMHYECKHX 3J1eMEHTOB (7 u)

ATOMBI Kak (opMa CyIIeCTBOBAHUS XMMHYECKHUX AJIEMEHTOB. OCHOBHBIE CBEJCHHS O CTPOCHHMHM aTOMOB. JloKa3aTeabCTBa CIIOKHOCTH CTPOSHHUS aTOMOB.
Omneitel Pesepdopna. [Tnanerapuast Mosieb CTpOEHUS aToMa.

CocTaB aTOMHBIX siiep: MPOTOHBI M HEHTpoHBI. OTHOCHUTEIbHAS aTOMHAas Macca. B3anMMOCBS3b MOHATHH «IPOTOH», HEHTPOH», «OTHOCHTEIIbHAs aTOMHAas
Maccay.

N3meHeHne yucia mpoTOHOB B sIpe aTOMa - 00pa30BaHUE HOBBIX XUMHYECKUX JICMEHTOB.

W3meHeHnue uymciia HEHTPOHOB B sJpe aroMa - oOpa3oBaHue H30TONOB. COBpEMEHHOE ONpe/AeieHUE TOHATHS «XUMHYECKHUH 3JeMeHT». M30Tombl Kak
Pa3HOBUJAHOCTH aTOMOB OJIHOTO XUMHYECKOTO AJIEMEHTA.

OnexTpoHbl. CTpoeHHE SIEKTPOHHBIX O000J0YEK aTOMOB XHUMHYECKHX dyeMeHTOB Nel-20 mepuoanueckoit cuctembl J[. U. MenneneeBa. Ilonstue o
3aBepUICHHOM U HE3aBEPIIEHHOM 3JIEKTPOHHOM CJI0€ (JHEPTeTUYECKOM YPOBHE).

[lepuomuueckast cucremMa xumudeckux snemeHToB JI. M. MenzaeneeBa u CTpoeHHE aTOMOB: (DU3MUYECKUN CMBICI MOPSIKOBOTO HOMEpa dJIeMEHTa, HoMepa
TpyNIbI, HOMEpa Mepuo/a.

N3meneHnue yrcna >IEKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XHUMHYECKOTO 3JIEMEHTa - 00pa30BaHUE MOJIOKHUTEIbHBIX U OTPHUIIATEIHHBIX HOHOB.
Hownsl, 00pa3oBaHHBIE ATOMAaMU METAJUIOB U HEMETaIOB. [ [pUurHbI M3MEHEHUST METATUTHUYECKUX U HEMETAILTHYECKUX CBOMCTB B MMEPUOJIaX U TPYIITaX.



O6pazoBanue OuMHApHBIX coequHeHui. [loHsaTHe 00 HOHHOM cBsi3u. CXxeMbl 00pa30BaHUs MOHHOH CBSI3U.

B3auMopelicTBie aTOMOB XMMHUYECKHX 3JEMEHTOB-HEMETAIOB MEXJy co00#l - oOpa3oBaHME JABYXaTOMHBIX MOJIEKYT MPOCTHIX BemiecTB. KoBajeHTHas
HEIOJISIPHAS] XUMHUUYECKAsI CBS3b.

DNEKTPOHHBIE U CTPYKTYpHBIE (POPMYIIBI.

B3anMopelicTBie aTOMOB XMMHUYECKUX JI€MEHTOB-HEMETAJUIOB MEXKIy 000 - 00pa3oBaHUEe OMHAPHBIX COCTUHEHUH HEMETAJUIOB. DJIEKTPOOTPHUIIATEIIEHOCTb.
[ToHsiTHE O KOBAJIEHTHOM MOJIIPHOM CBSI3H.

B3anmMoieiicTBiie aTOMOB XMMHYECKHX 3JIEMEHTOB-METANIOB MEXy CO00# - 00pa3oBaHNe METAUTUUECKUX KPUCTALIOB. [I0OHATHE 0 METAITUYECKOH CBA3H.

JdeMoHcTpanuu. Mojaenn aToMOB XUMHUYECKHUX NIEMEHTOB. lleproandeckas cucreMa xumudyeckux 3yeMeHToB [l M. Menneneesa.

IlpeaMeTHBbIE PE3VbTATHI OﬁV‘IeHHﬂ

Yyamuiics JOJDKEH ymems.

UCIO0JIb30BATh MPU XapaKTEPUCTUKE aTOMOB IMOHSTHUS: «IPOTOH», KHEUTPOH», «IIEKTPOH», «XUMHUUYECKUN DIIEMEHT», «MAaCCOBOE YMCIIO», «H30TOI, «AIEKTPOHHBIN
CIIOI», «IHEPTETUYECKUIN YPOBEHBY, «3JI€MEHTBI-METAIIIbI», «3JIEMEHThI-HEMETAJIbI»; TPH XapaKTEPUCTUKE BEIIECTB MOHSATHS «MOHHASI CBSI3bY», MOHbBD), «KOBAJIEHTHAs
HEMNoJIApHAsl CBS3bY», «KOBAJICHTHAs MOJISIPHAS! CBS3bY, «AIEKTPOOTPHULIATEILHOCTDY, «BAJIEHTHOCTHY, «METAIIINYECKAas! CBSA3bY;

ONMUCBIBATh COCTAB U CTPOEHUE ATOMOB JIEMEHTOB C NOPsAAKOBEIMA HOMepamu 1—20 B [lepnoandeckoil cucreme xumuueckux aemeHToB 1. M. Meneneesa;
COCTaBJISITh CXEMbl PACHpPEENICHUs 3JIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOM 000JI0UKE aTOMOB; CXeMbl 00pa30BaHUs Pa3HbIX TUIIOB XMMHYECKOW CBS3U
(MOHHOM, KOBJICHTHOM, METAJNIMYECKOM );

OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX D3JIEMEHTOB (3apsioB sJep aTOMOB, YMCa 3JEKTPOHOB Ha BHEIIHEM OJJIEKTPOHHOM CIJIOE€, YHCIIO
3aMoJHSIEMbIX AJIEKTPOHHBIX CJIOEB, PaJuyc aTOMa, ANEKTPOOTPHUIATEIbHOCTh, METAJUIMYECKHE M HEMETaJUIMYeCKHWe CBOMCTBA) B Mepuojaax W rpymnmnax (TJIaBHBIX
noarpymnmax) [lepuoanueckoi cuctemMpl XuMudeckux 31eMeHToB [1. 1. MenneneeBa ¢ TOUKM 3pEHUSI TCOPUH CTPOCHHS aTOMa;

CPaBHUBATh CBOMCTBA aTOMOB XUMHYECKHUX 3JIEMEHTOB, HAXOJALIKUXCS B OJHOM IEPUOJE WIH II1aBHOM noarpynne [lepuoanueckoin cucteMbl XUMUYECKUX 3JIEMEHTOB /.
W. MenzeneeBa (3aps10B siiep aTOMOB, YHCIIa JIEKTPOHOB HA BHEITHEM 3JIEKTPOHHOM CJI0€, YHCIIO 3aMOJHSAEMBIX JIEKTPOHHBIX CIIOEB, PAIUYC aTOMa, AJIEKTPOOTpHIIa-
TEIbHOCTh, METAJUTMUECKHE U HEMETAJUIMYECKUE CBOWCTBA);

JaBaTh XapaKTePUCTUKY XMMHUYECKUX DJIEMEHTOB MO UX MojioxeHuio B Ilepuommueckoil cucrteme xumudeckux annemeHtoB [I. M. MenneneeBa (XMMHUYECKUN 3HAK,
MOPSIIKOBBIM HOMEP, MEPHOJ, TPYIIa, MOATrPyIa, OTHOCUTENIbHAS aTOMHAs Macca, CTPOCHHE aToMa — 3apsijl sipa, YUCIIO MPOTOHOB U HEUTPOHOB B AJpe, 0OIIee Ynucio
AIIEKTPOHOB, paclpeaeNieHUe JEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM);

OTIPEIeNATh THUI XUMHUYECKON CBSI3H 10 (OpMYJIie BEIIeCTBa;

MIPUBOJUTH IPUMEPBI BEUIECTB C PA3HBIMU TUIIAMU XUMHUYECKOH CBSI3H;

XapaKTepu30BaTh MEXaHU3Mbl 00pPa30BaHUs KOBAJICHTHON CBsA3U (OOMEHHBIN ), MOHHOW CBSI3U, METAIIIMUECKOM CBA3H;

YCTaHABIMBAaTh NPUUNHHO-CJIEICTBEHHBIE CBSI3U: COCTaB BELIECTBA — TUIl XUMHUYECKOU CBSI3U;

COCTaBJIATh (OPMYIIbI OMHAPHBIX COETMHEHUH TI0 BaJI€HTHOCTH;

HaXOJIUTh BAJICHTHOCTb 3JIEMEHTOB 10 (popMysie OUHAPHOTO COEINHEHHUS.

MeranpeamMeTHbie pe3yabTaThl 00y4eHUs!
VYyawmuiics 10JDKEH ymems.:



(bopMynHPOBATH TUIIOTE3Y IO PEIICHUIO POOIIEM;

COCTaBJIATH IUIAH BHITIOJIHEHUS YIeOHON 3a7auM, pelIeHus mpooieM TBOPUYECKOTO M IIOMCKOBOTO XapaKTepa, BHITOJHEHUS IPOSKTa COBMECTHO C YUUTEIIEM;
COCTaBJIATh TE3UCHI TEKCTA;

BJIIETh TAKUM BHUJIOM M3JI0’)KEHUS TEKCTA, KaK ONHUCAHUE;

WCI0JIb30BAaTh TAKOW BUJ MBICIEHHOIO (MIE€aJbHOT0) MOJIEIUPOBAaHUS, KaK 3HAKOBOE MOJIEJIMPOBAHME (HA MPUMEPE COCTABIIEHUS CXEM 00pa30BaHUS XUMHUYECKOU
CBSI3H);

MCI0JIb30BATh TAKOM BUJI MAaTEPUAIBLHOTO (IIPEIMETHOI0) MOJIEIMPOBAHUS, KaK aHAJIOTOBOE MOJIEIMPOBAHUE;

MCI0JIb30BATh TAaKOM Bl MaTe€pUaIbHOIO (IIPEIMETHOI0) MOJIEIUPOBAHUS, KaK (U3NYECKOE MOJIEIMPOBaHKeE (Ha IpUMeEpPe MOJIeIe CTPOEHUSI aTOMOB);
ONpeeNnsaTh OOBEKTHl CPAaBHEHUS U aCIIEKT CPABHEHUS 0OBEKTOB;

BBITNIOJIHATH HETIOJIHOE OJTHOJIMHEIHOE CPaBHEHHUE;

BBITIOJIHATH HETOJIHOE KOMIUIEKCHOE CPaBHEHUE;

BBITIOJIHATH TIOJHOE OJTHOJIMHEITHOE CpaBHEHHUE.

Tema 3. IIpocrbie BemecTBa (Su)

[TosoxkeHrne MEeTaIoB M HEMETAJUIOB B MEPUOJUYECKOM cucTemMe XuMHudeckux snemeHToB . M. MenaeneeBa. BaxkHeime npocTbie BEMIECTBA - METAJUIbI:
XKeJe30, ATFOMUHUHN, Kaabllui, MarHui, HaTpui, Kanuid. O0mue pu3ndeckre CBOMCTBA METAIIOB.

Baxneiimme mpocThie BEIIeCTBAa - HEMETaUTbl, 00pa30oBaHHBIE aTOMaMU KHCIOpPOJa, BOJOpOAa, a3oTa, cephl, (ocdopa, yriaepoma. CriocoOHOCTH aTOMOB
XUMHUYECKUX AJIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - AJZIOTPONHS. AJUTOTPOIHBIE MOAU(HUKAIIMK Kuciaopoaa, docdopa u ojoBa. MeTaumdeckue u
HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BEIIECTB. OTHOCUTEIBHOCTH ACICHUS MPOCTHIX BEIIECTB HA METAJUIbl 1 HEMETAJLIIBI.

[Tocrossnnas ABoranmpo. KommuectBo BemiectBa. Moisb. MomsipHas Macca. MoJisipHbIi 00beM Tra3000pa3HBIX BeliecTB. KpaTHble eIUMHUIBI KOJIMYECTBA
BEIIIECTBA — MHUJUIMMOJIb M KHJIOMOJIb, MUJUTUMOJISIPHAS. M KHJIOMOJISIPHASI MACChl BEIIECTBA, MUJUIMMOJISIPHBIA U KHJIOMOJIIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.

PacueTs! ¢ uCTIOJIb30BaHUEM TIOHITHI «KOJUYECTBO BEIIECTBAY, «MOJIAPHAS Maccay, «MOJISIPHBIM 00bEM Tra30By, IOCTOsTHHAS ABOTaIpOY.

Pacuernble 3amaum. 1. BrluucieHue MOJSpHONM Macchl BEHIECTB MO XUMHUYECKUM (opmynam. 2. PacueTbl ¢ HCHOIB30BaHHEM IOHSATHHA «KOJUYECTBO
BEILIECTBA», «MOJIAPHAs Maccay», «MOJISIPHBIA 00bEM Ta30By», «ITOCTOSTHHAS ABOTAIPOY.

JemoncTpamuu. HekoTopsle MeTauIbl 1 HEMETAJUIBI KOJIMYECTBOM BelecTBa 1 MoJib. Moienb MOJIIpHOTO 00beMa ra3000pa3HbIX BEIECTB.

HDeI[MeTHl)Ie PE3VJIbTAThI oﬁvqemm

Yyamuics JOKEH ymems:

KCIOJIb30BATh MPU XapPAKTEPUCTUKE BEIIECTB MOHATHUS: «METAJIb», «IIACTUYHOCTBY, «TEIJIOMPOBOJHOCTDY, «JIEKTPOIPOBOJHOCTDY, «HEMETAIUIbDY, «aJUIOTPOIIUSI,
«@JIIOTPOITHBIE BUIOU3MEHEHH S, UITH MOJU(PUKAIIII;

ONHUCBIBATh MOJIOKEHHUE SJIEMEHTOB-METAIJIOB U 3JIEMEHTOB-HEMETauIoB B [leproauueckoit cucrteme xumuueckux inemeHtoB . . Menneneena;

KIIaCCU(HUIIMPOBATH IPOCTHIC BEIIECTBA Ha METAIIJIBI U HEMETAJIJIbI, DIEMEHTHI;

ONpeeNsATh NPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB K OJJHOMY U3 U3YUEHHBIX KJIACCOB — METaJUIbl U HEMETAJLIbI;

JIOKa3bIBaTh OTHOCUTEIBHOCTD JIEJICHUS IPOCTHIX BEILIECTB HA METAJLIbI U HEMETAJLIIBI,

XapaKkTepu30BaTh 00mmue (hrU3nUecKrue CBOMCTBA METAIIOB;

YCTaHABJIMBATh PUUYNHHO-CIIEJICTBEHHbBIE CBA3U MEX/1Y CTPOCHHEM aTOMa U XMMHUYECKOH CBS3bIO B MPOCTHIX BEUIECTBAX — METAJIJIaX U HEMeTaJllax;




00BSICHATH MHOTOOOpa3ne MPOCTHIX BEIIECTB TAKUM (PAKTOPOM, KaK aJUIOTPOIIHS;

ONMCHIBAaTh CBOMCTBA BELIECTB (HA IPUMEpaX IPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB);

coOJII0IaTh MpaBHiIa TEXHUKU OE30MACHOCTH MIPU MPOBEICHIH HAOIIOACHUH 1 1a00paTOPHBIX OMBITOB;

HCI0JIb30BATh MPU PELIEHUH PACUETHBIX 3aJau MOHATHUSA: «KOJUYECTBO BELIECTBA», «MOJIbY, «IIOCTOSIHHAsT ABOTaJpo», «MOJIIpHAsi Macca», «MOJIIPHbI 00bEM T'a30B»,
«HOPMAJIbHBIE YCIOBUSY;

IIPOBOJUTH PACUEThI C MCIOJIb30BAHNEM NOHATUMN: «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs Maccay», «MOJISIPHBIA 00BEM ra30B», «IIOCTOSHHAs ABOTaapo».

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHu sl

Yyamuiicst JOJDKEH ymems.

COCTAaBJISITh KOHCIIEKT TEKCTA;

CaMOCTOSITEJILHO MCII0JIb30BaTh HEMTOCPEACTBEHHOE HAOII0ACHHUE;

CaMOCTOSITEIbHO 0(OPMIIATH OTYET, BKITIOYAIOITUHN OMMCaHue HAOIIOIEHHUs, €T0 PE3YJIbTaTOB, BHIBOJIOB;
BBITIOJTHATH TIOJTHOE KOMITJIEKCHOE CPaBHEHUE;

BBIIIOJIHATE CPABHCHHUEC 110 aHAJIOTUH

Tema 4. CoeanHeHHs XHMHYECKHX 3J1eMeHTOB (16 u)

Crenenp okucienus. OnpenereHrue CTETICHH OKUCIICHHS 3JIEMEHTOB M0 XUMHUUYECKor ¢Gopmyine coenuHenus. CocrabiieHue GopMmyn OMHAPHBIX COSIMHCHHH,
o0muii crmocod ux Ha3bIBaHMS. bBUHAPHBIE COSTUHEHUS: OKCUIBI, XJIOPHUIBI, Cyabduabl u np. CoctaBnenue ux ¢popmyi. [IpeacraBurenn okCUI0 B: BOAA, YIVICKUCIIBIN ra3
W HeraimieHas u3BecTb. [IpeacTaBuTenu JeTyanx BOJOPOIHBIX COCTUHEHHN: XJI0POBOIOPOI U aMMHUAK.

OcHoBaHHUs, X COCTaB U Ha3BaHMs. PacTBOPUMOCTh OCHOBaHUM B Boje. Tabiuiia pacTBOPUMOCTH THAPOKCHIOB M cojieit B Boje. [IpeacraBuTenu menodeii:
TUAPOKCH/IBI HATPHS, KK B Kaiblus. [IoHsITHE 0 KauecTBEeHHBIX peakiusax. MaaukaTopsl. I3MeHeHHe OKpacKi HHAMKATOPOB B IIEJIOYHOM Cpe/ie.

Kucnotel, ux cocraB u Ha3Banus. Krnaccubukarus kucioT. [IpeactaBuTenu KUCIOT: cepHas, COJsHas W a30THas. VI3MeHeHHWe OKpacKu WHIUKATOPOB B
KHCIJIOTHOH cpenie.

Conu Kak MpOM3BOJIHBIE KHCIOT W OCHOBaHWHU. VX cocTaB m HasBaHus. PacTBopuMocCTh coseit B Boxe. [IpencraBurenu coseit: xyiopua HaTpusi, KapOoOHAT H
docdar kanpms.

AMOpGHBIE U KPUCTALNTHYECKUE BEIIIECTBA.

MexxmoneKkyaspHble B3auMOeHCTBUS. THITBI KPUCTATUIMYECKUX PEIIETOK: HOHHAs, aTOMHAs, MOJIKYJISIpHAs U METaJUIMYecKasi. 3aBUCHMOCTh CBOIICTB BEILIECTB
OT THUIIOB KPUCTATMYCCKUX PEIIETOK.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYJISPHOTO CTPOCHHSL.

Uuctele BemecTBa U cMecH. [Ipumepsl KUAKUX, TBEPIBIX U Ta3000pa3HbIX cMeceil. CBOWCTBA YHUCTHIX BElIeCTB U cMmeced. Mx coctaB. MaccoBas U oObeMHas
JIOJIM KOMIIOHEHTa cMecH. PacdeTsl, CBSI3aHHBIEC C UCIIOJIB30BAaHUEM ITOHATHS JOJIS.

Pacuérnbie 3agaun. 1. Pacyer maccoBoif © 0ObeMHON JOJNEHl KOMIIOHEHTOB CMECH BellecTB. 2. BbrumcieHne mMaccoBOil JI0JIM BeIecTBa B pacTBOpPE MO
M3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA M Macce pacTBOpUTens. 3. BrlumcieHne Macchl pacTBOPSIEMOTO BEIIECTBA W PACTBOPHUTENS, HEOOXOAUMBIX IS
MIPUTOTOBJIEHUS ONPEIETICHHON MacChl pacTBOPA C U3BECTHOM MacCOBOM J10JIei pacCTBOPEHHOTO BEIIECTBA.



JemoncTpamuu. OOpa3ibl OKCHIIOB, KHCIOT, OCHOBAaHMW M coyieil. MoJielin KpUCTaIMYECKUX PEIICTOK XJIOpUIa HaTpus, anMasa, okcuaa yriaepona (I1V).
CrniocoObl pa3fieneHust CMecei, IUCTHILISLNS BOJIBL.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 00pa3aMu BEIIECTB Pa3HBIX Ki1accoB. 2. Paznenenue cmecei.

IIpakTnueckas padota Ne 3.AHanu3 NOYBHI U BOJBIL.

IIpakTHyeckass padota Ne 4.[IpuroroBieHne pacTBoOpa caxapa ¢ 3aJaHHON MacCOBOI JI0JIeil paCTBOPEHHOTO BEIIECTBA.
IIpeaMeTHBIE PE3VJbTATHI 00YV4YEeHMSsI
Yyamuiicst JOJDKEH ymems.
UCIO0JIb30BATh IPHU XapaKTEPUCTHKE BEIIECTB MOHATHUS: «CTENEHb OKHUCIIECHUS», «BAJEHTHOCTBY», «OKCHUJbDY, «OCHOBAHMS», «UIEIIOYM», «KAYECTBEHHAs pEeaKLus»,
«UHIUKATOP», «KUCIOTBI», «KHCIOPOACOIEpKAIINE KUCIOTh», «OECKUCIOPOIHbIE KUCIOThD», «KUCIOTHAS CPEAay», «ILEI0YHas Cpelay, «HEeHTpaabHas cpeay, «IIKajia
pH», «conu», «amMopdHbIE BELIECTBA», «KPUCTAIIMYECKHE BEIECTBA», «KPHUCTAJIMYECKas pelleTKa», «WOHHAs KPHUCTAJUIMUECKas pelleTKa», «aToMHas
KpUCTAJIJIMYECKAas PEIIeTKa», «MOJIEKYJIsIpHas KpUCTAIIINYECKasl pelieTKay, «MeTajlindeckas: KpUCTaJUIMUECKasi PeleTKa», «CMECH»;
KJIaCCU(UIIMPOBATH CJI0KHbIE HEOPTAHUYECKUE BEIIECTBA [0 COCTAaBY HAa OKCUbI, OCHOBAHUS, KUCJIOTHI U COJIM; OCHOBAHUS, KUCJIOTHI M COJIM 110 PAaCTBOPUMOCTH B BOJIE;
KHUCJIOTHI IO OCHOBHOCTH U COJIEP’KAHUIO KHCIOPO/Ia;
OTPEENATh MPUHAUIEKHOCTh HEOPTAHUYECKUX BEIIECTB K OJJHOMY U3 M3y4EHHBIX KJIACCOB (OKCH[pI, JIETYYHE BOJIOPOIHBIE COEAUHEHUSI, OCHOBAHUS, KUCIOTHI, COJIM)
o ¢hopmyre;
ONKCHIBATh CBOMCTBA OTJIENbHBIX NMpEACTaBUTENCH OKCHAOB (Ha MpHUMeEpe BOJAbBI, YIJIEKUCIIOrO rasza, HErameHOW H3BECTH), JIETYYMX BOJIOPOJHBIX COEAMHEHUH (Ha
puMepe XJIOPOBOIOPOJa M aMMHaKa), OCHOBaHUH (Ha IpUMepe THAPOKCUIOB HATPUS, KaJIUs M KaJIbIUs), KUCJIOT (Ha TPUMEPE CEPHOU KUCIIOTHI) U coJiel (Ha mpumMepe
XJIOpUAa HaTpus, KapOoHaTa Kajabius, hochara KaIbIus);
OTIPEIeIIATh BaJICHTHOCTh U CTENEHb OKUCIICHHS 3JIEMEHTOB B BELECTBAX;
COCTaBIIATh (POPMYJIBI OKCHIOB, OCHOBAHUH, KUCJIOT U COJIEH MO BAJIEHTHOCTSIM W CTENEHSIM OKHCIICHHUS JJIEMEHTOB, a TAaKXKE 3apslaM HMOHOB, yKa3aHHBIM B TaOuulie
PacTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJICH;
COCTaBJISATh Ha3BaHUs OKCUIOB, OCHOBaHUI1, KMCIIOT U COJIEH; CPAaBHUBATH BaJICHTHOCTh U CTENIEHb OKUCIICHUS; OKCH/IbI, OCHO BaHUSI, KUCJIOTHI U COJIU 110 COCTaBY;
MCI0JIb30BaTh TAOJIUIy PACTBOPUMOCTH JJISl OTIPEICTICHHSI PACTBOPUMOCTH BEILIECTB;
YCTaHaBIIMBATh T'€HETUYECKYIO CBSI3b MEXK]Ly OKCHJIOM U THAPO-KCUAOM U HA000POT; MPUUUHHO-CIEACTBEHHBIE CBSI3U MEXKAYy CTPOCHUEM aTOMa, XUMUYECKON CBS3bIO U
TUTIOM KPUCTAJNIMYECKOM PEIIeTKH XUMMHUYECKUX COCTMHEHHIA;
XapaKTepU30BaTh ATOMHBIE, MOJICKYJISIPHbIE, HOHHbIE METAJUINUECKHUE KPUCTAIUIMUECKHUE PEIIETKH; CPely pacTBOpa ¢ MOMOIIBIO IKajsl pH;
MIPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAILTUYECKOMN PEIIETKH;
MIPOBOJUTH HAOIIOICHUS 32 CBOMCTBAMH BEILIECTB U SIBJICHUSMHU, IPOUCXOAAIIMMU C BEIIECTBAMU;
coOuroIaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH MIPU MPOBEICHUH HAOIIOJeHUN U OTIBITOB;
HCCIIeIOBaTh Cpely pPacTBOPA C MOMOIIIBIO HHANKATOPOB; SKCIEPUMEHTAIBHO Pa3INyaTh KMCIOTHI U IIEJI0YH, M0JIb3YSICh HHANKATOPAMHU;
UCMOJb30BaTh MpPH PEIIEHUHM PACUETHBIX 3a/au MOHATHUS «MaccoBas JOJs 3JIEMEHTa B BEILIECTBE», «MaccoBasi J0JI1 PaCTBOPEHHOTO BEILIECTBa», «0ObEMHas OIS
ra3o00pa3HOro BEIeCTBay;
IIPOBOJIUTH PACUYEThl C MCIOJIb30BAaHUEM MOHATUH «MaccoBasl JOJs AJIEMEHTa B BEIECTBE», «MaccoBas [JOJS PACTBOPEHHOTO BEIIECTBa», «0OBbEMHas OIS
ra3o00pa3HOro BEUIECTBAY.




MeTtanpeaMeTHbIe pe3yJbTaThl 00y4eHHsI

Yyamuiicst JOJDKEH ymems.

COCTaBJISATh HA OCHOBE TE€KCTa TAaOJIUIBI, B TOM uKcie ¢ npumenenuem cpeacts UKT;

01 PYKOBOJICTBOM YUHUTEIISI IIPOBOJUTH OTIOCPEOBAaHHOE HAOIIOIEHNE

M0JT PYyKOBOJICTBOM YUHUTENS O(POPMIISTH OTUYET, BKIFOUAIOIINN ONMCAHUE SKCIIEPUMEHTA, €T0 PE3yJIbTaTOB, BHIBOJIOB;

OCYIIECTBISITh HHAYKTUBHOE 00001IeHNE (0T €IMHUYHOTO J0CTOBEPHOTO K 00IIEMY BEPOSTHOCTHOMY), T. €. OTIPEICISTh OOIIHe CYIIeCTBEHHBIE PU3HAKH IBYX U OoJiee
00BEKTOB M (PUKCUPOBATH MX B JOPME TOHSATHS UM CYXKICHUS;

OCYILIECTBIIATh JIEAYKTUBHOE 000O0IIeHHEe (MOABEIEHNE €IMHUYHOTO JOCTOBEPHOTO IMOoJ OO0Ilee AOCTOBEPHOE), T. €. aKTyalH3upoBaTh INOHATHE WU CYKIEHUE, U
OTOKJIECTBIISITh C HUIM COOTBETCTBYIOIINE CYIIECTBEHHBIE TPU3HAKH OJTHOTO WK O0Jiee 00bEKTOB;

OTIPENIeNATH ACTEKT KiacChu(UKaIH;

OCYIIECTBIISITh KIACCH(PHUKAIINIO;

3HATh ¥ UCTIOJIB30BATh PAa3IUYHbIC ()OPMBI TIPEACTABICHHUS KIacCU(DUKAIIH.

Tema 5. H3MeHeHus, npoucxoasilume ¢ Bemecrsamu (12y)

[lonsTre sBICHUN KaKk W3MEHEHWH, MPOMCXOSAIIMX C BEIIECTBAMHU. SIBIIEHUWS, CBS3aHHBIC C M3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOCHHUS BEIIECTBA MPHU
MMOCTOSTHHOM €T0 CocTaBe, ¢u3nueckue sBiacHUs. Du3nueckue SBICHUS B XUMUU: TUCTUIUIALNS, KPUCTALIM3AINS, BBIIApUBAHUE M BO3TOHKA BEIIECTB,
HEeHTpU(DYTHUPOBAHHE.

SIBneHusi, cBsI3aHHBIE C U3MEHEHUEM COCTaBa BEIECTBA, - XUMUYECKHe peakuuu. [Ipr3Haku U ycinoBus npoTekaHusl XuMudeckux peakiuil. [louarue o0 3x30- u
SHIOTEPMHUUECKUX peakiusax. Peakiiny ropeHust Kak YacTHBIN Cllydail 5K30TepMUYECKUX PEaKIINii, PO TEKAIOLIUX C BbIICJICHUEM CBETA.

3aK0oH COXpaHEHHUs MAaCChl BEUIECTB. XUMHUUYECKHE YpaBHEHUs. 3HAUCHHE HHICKCOB M K03 duiineHToB. CocTaBlIeHNe YPABHCHUN XUMHUECKUX PEAKITUH.

Pacyerbl Mo XxMMHUYECKMM YpaBHEHUSIM. PerieHue 3ajad Ha HAXO0XJIEHHE KOJMYECTBA BEIIECTBA, MACChl WM 00beMa MPOJYKTa PEaKlUu IO KOJIHUYECTBY
BEIECTBA, Macce WM 00bEMYy HCXOJHOTO BellecTBa. PacueTsl ¢ MCHOIB30BaHUEM MOHSATHS <«JI0JIsH», KOTJa MCXOJHOE BEIIECTBO JaHO B BUJE pacTBOpa C 3aJaHHOMN
MacCOBOM JI0JIeil paCTBOPEHHOTO BEIIECTBA HII COACPKUT OIPEICICHHYIO A0 IPUMECEH.

Peakuuu paznoxenusd. [loHsTHE O CKOPOCTH XUMUYECKUX peakiuil. Karanuzatopsl. @epMeHTHI.

Peakuuu coenunenus. Katanutudyeckue u HekatanuTuueckue peakuuu. OOpatumblie U HEOOpPATUMBbIE PEaKIUU.

Peakuuu 3amernieHus. DNEKTPOXUMUUYECKUN P HANPSDKEHUH METaJUIOB, €ro HCIOJb30BaHUE JAJS MPOTHO3UPOBAHUS BO3MOXKHOCTH IMPOTEKAHUS pEaKiuit
MEXIy METaJUIaMU U PAaCTBOPAMH KHCIIOT. Peakiiuu BRITECHEHHUSI OJTHUX METAJIOB U3 PACTBOPOB UX COJIEH APYTUMU METAIJIAMH.

Peakuuu obmena. Peakuuu HeiiTpanu3anuu. Y cioBus MpOTEKaHUs peakifii oOMeHa B pacTBOpax A0 KOHIA.

Tunel XuMUYeCKUX peakuui (1Mo MPU3HAKY «YHCIIO U COCTaB MCXOJHBIX BEIIECTB U MPOJYKTOB PEaKIMN») HAa MpUMEpe CBOMCTB BObI. Peakiius paznoxeHus -
ANEKTPOJIM3 BOAbL. Peakuuu coeauHEHUs - B3aMMOJEHWCTBUE BOJbl C OKCHUIAMU METAJUIOB M HeMmeTaioB. [loHsitme «ruapokcuasl». Peakuuu 3amenieHus -
B3aMMO/ICHCTBUE BOJIBI C IIETOYHBIMU U IIETIOYHO3eMENbHBIMI MeTauiaMu. Peakiinu oOMeHa (Ha mpuMepe ruapoJin3a cyabduaa amoMUHNS U KapOu 1a KallbIIns).

Pacuérnbie 3anaun. 1. Beruucnenre no XUMUYECKUM YpaBHEHUSIM MacChl MJIM KOJIMUECTBA BEUIECTBA 110 U3BECTHOM Macce WM KOJIMYECTBY BEIECTBA OJTHOTO
U3 BCTYMAIOUIUX B PEAKIUIO0 BEIIECTB WM MPOAYKTOB peakiuu. 2. BeruncneHne macchl (KOJMYECTBA BeEIIeCcTBa, 00beMa) MPOAyKTa peakllu, €CITM M3BECTHA Macca
MCXOJHOTO BEIIECTBA, COJEPKAIIEr0 OMPEIEIICHHYIO JONIt0 mpuMeceld. 3. BrruucieHne macchl (KOJIHYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIMU, €CIM M3BECTHA
Macca pacTBOpa M MaccoBasi 10J1s1 pACTBOPEHHOTO BEILIECTBA.



IIpeaMeTHBbIE PE3YIbTAThI 00YYE€HMSI

Yyamuiics JOJDKEH ymems.

KIIACCU(UITUPOBATH XUMUYIECKHE PEAKITNH 10 YUCITY M COCTaBY MCXOJHBIX BEIIECTB U MPOIYKTOB PEAKIUK; TEIIOBOMY (D ()EKTy; HATIPABICHUIO MTPOTEKAHUS PEAKIIHH;
Y4acTHUIO KaTajau3aTopa;

WCII0JIb30BaTh TA0JMILy PACTBOPUMOCTH ISl OTIPEICIICHHSI BO3MOKHOCTH TIPOTCKAHUS PEAKITHI 0OMEHA; SJICKTPOXUMHYSCKUAN Psifl HAMPSHKEHUH (AKTHBHOCTH ) METAJIOB
JUTSL OTIPEJICIICHUS BOBMOYKHOCTH TIPOTCKAHUS PEaKIUi MKy METaUIaMU U BOJHBIMH PACTBOPAMHU KHUCJIOT U COJICH;

HaOJI0/IaTh ¥ OMUCHIBATh MPU3HAKU U YCIIOBHS TCUCHHUS XUMUYCCKUX PEAKIIHI, JIeIaTh BEIBOJIBI HA OCHOBAHHWH aHAJIM3a HAOIOICHUH 32 DKCIICPUMEHTOM;

MIPOBOJIMTH PACUYETHI 10 XUMHUYECKUM YPAaBHEHUSIM HA HAXOXKJCHHE KOJMYECTBA, MACChI I 00beMa MPOIYKTa PEaKIUH 10 KOJMYECTBY, MAacCe WIH 00beMY UCXOIHOTO
BEIIECTBA; C MCIOJIb30BAaHUEM MOHSITHUS «J0JIs», KOT/Ia HCXOIHOE BEIIECTBO JIaHO B BUJIE pacTBOpa C 3a/1aHHOM MacCOBOM J10JIel paCTBOPEHHOTO BELIECTBA WM COJIEP-
YKUT OIMPEIECIECHHYIO IO MPUMECEH.

MeTtanpeaMeTHbIe Pe3yJabTAThl 00yYeHUsI

Yyamuiicst JOJDKEH ymems.

COCTaBJISITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4ucie ¢ npuMmeHenneM cpeacts UKT;

CaMOCTOSITEIIEHO O(POPMIISITH OTUET, BKITFOYAOIINI OTICaHUE SKCIIEPHMEHTA, €r0 pe3yIbTaToOB, BEIBOJIOB,

MCII0JIb30BaTh TaKOH BUJI MBICIEHHOTO (MI€aIbHOTO0) MOJICTHPOBAHNS, KaK 3HAKOBOE MOJICJTMPOBaHUE (Ha IIPUMEpe YPAaBHEHUN XHMUYECCKHX PEaAKIIHA);

pa3audath 00BEM H COACPKAHHE TOHSITHIA;

pa3ianyaTh poJOBOE U BUIOBOE MOHATHS;

OCYILIECTBIISITH POJOBUIOBOE OTIPE/IeNIEHUE TIOHATHH.

JdemoncTpanuu. [Ipumepsl Gpusnveckux sSBICHUN; a) TUIaBieHne napaduna; 0) muddy3ust JyMUCTHIX BEMISCTB ¢ TOPSIIEH JIAMIOUKHA HakaauBaHus. [Ipumepbl
XUMHUYECKUX SBICHUH: a) TOpEHUE MarHus; 0) B3aUMOJICHCTBUE COJITHOW KHCJIOTHI C MpaMOpOM WJIM MeJoM; B) moiydeHue ruppokcuaa menu (I1); ) pactBopeHme
MOJIyUEHHOTO TUAPOKCHAA B KUCJIOTax; J) B3aumojeictBue okcuga menu (II) ¢ cepHOll KMCIOTOM mpu HarpeBaHUU; €) pa3lIoKEHUE MepMaHTraHaTa Kallus; XK)
B3aUMO/ICHCTBUE pa30aBICHHbBIX KHCIOT C METAJIJIAMH.

JlabopaTopHble onbIThL. 3. CpaBHEHUE CKOPOCTH UCHIAPEHHUS BOJbI M CIIUPTA 10 MCUE3HOBEHHUIO UX Karelb Ha GUIbTpoBasibHOM Oymare. 4. OkucieHre Meau B
IUIAMEHH CIIUPTOBKYU WK ropenku. 5. [loMyTHeHne u3BEeCTKOBOM BOJIBI OT BBIJBIXaEMOTO YIIIEKUCIIOTro rasa. 6. [loxydyeHue yriaekuciaoro raza B3auMoJICHCTBUEM COJIbI U
KHUCTIOTHI. 7. 3amernienre Meau B pacTBope xjopuaa meau (II) xemnezom.

IpakTuyeckass padora Ne S.[Ipu3Hakyu XUMHUYECKUX pEAKIIMA.

HDeI[MeTHLIe pPE3VJIbTAThI OﬁV'—IeHHH:

Yyamuics JOKEH ymems:

oOpartartscs ¢ 1ad0paTOpHBIM 000PYIOBAHUEM U HAarpeBaTeIbHBIMH MPUOOPAMH B COOTBETCTBUU C MPaBUIIAMHU TEXHUKHU 0€30MaCHOCTH;
BBITIONIHATH TPOCTEHIITNe mprueMbl paboThI C 1Ta00paTOPHBIM 000 PYAOBaHUEM: TaOOPATOPHBIM IITATHBOM; CITUPTOBKOM;

HaO0aTh 32 CBOMCTBAMH BEILECTB U SIBJCHUSIMH, TPOUCXOSIINMHU C BEIIECTBAMU;

OTIMCHIBATh XUMUYECKHI SKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIJIM POJHOTO) SI3bIKA U SI3bIKA XUMUH;

JIeNIaTh BBIBOJIBI 10 pe3yJbTaTaM MPOBEJCHHOTO AKCIIEPUMEHTA;

TOTOBUTH PACTBOPHI C OTIPEICIEHHOM MacCOBOU JI0JEe paCTBOPEHHOTO BEIIECTBA;

MPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BEIIECTBA.




MeTanpeaMeTHblie pe3yabTaTbl 00y4eHHu sl
Yyamuiicst 10DKeH yMems. CaMOCTOSTEIBLHO UCTIOIB30BaTh OMMOCPEIOBAaHHOE HAOIIOCHHE.
Tema 6. Teopusi 31eKTPOTUTHYECKOI TUCCOMMAIMI U CBOHCTBA KJIACCOB HEOPTraHMYECKUX coenHennii (22 )

[ToHsiTHE 00 AMEKTPOTUTHYECKON AUCCOIHAIMH. DIIEKTPOJIUTHI M HEAIEKTPOJIUTHL. MeXaHNU3M JUCCOMUAIIIH JICKTPOJIUTOB C PA3TUIHBIM TUIIOM XUMHUYECKOU
cBs3u. CTeNeHb AEKTPOIIMTHICCKON quccoruanui. CHIIBHBIC U C1a0bIe SJICKTPOIIATEI.

OCHOBHBIE TIOJIOKEHUS TEOPUU DIIEKTPOJMTHYECKOM Aucconmanuu. VoHHBIE ypaBHEHMsI peakuui. YCIOBHS TPOTEKaHUS PEaKIUu OOMEHAa MEXIy
AIEKTPOJUTAMHU JI0 KOHIA B CBETE MOHHBIX MPE/ICTABICHUN.

Krnaccudukarus nOHOB U UX CBOHCTBA.

Kucnortsl, ux knaccudukanus. Jucconnanusi KUCIOT U UX CBOWCTBA B CBETE TEOPUU AICKTPOTUTHIECKON Arcconnanu. MoJeKyaspHble U HIOHHBIE YPaBHEHUS
peakuuii KUCIOT. B3auMopelcTBHE KHCIOT ¢ MeTallaMH. DJEKTPOXMMHMUYECKUN psjl HanpssKeHUH MeTannoB. B3auMopelcTBHE KHCIOT C OKCHJIAMU METaJUIOB.
B3auMogeiicTBue KHCIOT C OCHOBAaHUSIMU - peakius HeWTpaim3anuu. B3aumopaeicTBue KHUCTOT C cojissMu. Mcmonp3oBaHue TaOMUIBI PAacTBOPUMOCTH ISt
XapaKTePUCTUKH XUMUYECKHX CBOMCTB KUCIIOT.

OcHoBanusl, ux kinaccudukamus. J{ucconuyanys OCHOBaHUN M UX CBOMCTBA B CBETE TEOPHH AIEKTPOJIUTHIECKOMN aucconuranui. B3anMoaeiicTBue 0OCHOBaHUM C
KHCJIOTAaMH, KHUCJIOTHBIMH OKCHIAMHU W COJIIMHU. VMcmosib30BaHME TaOMWIBI PACTBOPUMOCTH JUISl XapaKTEPUCTHKM XHMHUYECKHX CBOMCTB OCHOBaHHWH. PaznmoskeHwme
HEpPaCTBOPUMBIX OCHOBAHMI npu HarpeBaHUU.
Comu, ux xinaccupuKaysa U TACCOIUAINS PA3IMYHBIX THUIIOB cosieil. CBOKCTBA COJiel B CBETE TEOPUHU DIEKTPOJMTHUECKON IUccolualvi. B3anMoaencTBue coyei ¢
MeTaJlJlaMH, YCJIOBHsI MPOTEKaHUsl STUX peakuuid. B3aumoneiicTBue cosieit ¢ KHCIOTaMM, OCHOBAaHUSAMM M COJsMH. lcmonb3oBaHue TaOMUIBI PaCTBOPUMOCTH IS
XapaKTePUCTUKH XUMUYECKUX CBOUCTB COJICH.

O06o0menre cBeieHnit 00 OKCHIax, MX KIacCU(PUKAMA U XUMUYECKUX CBONCTBAX.

I'eneTndeckue psabpl METAJUIOB U HEMETAIJIOB. [ 'eHeTn4ecKkas CBsI3b MEXKy KJIIACCAMH HEOPTaHUYECKUX BEIIECTB

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIEC peakMK. OKUCIUTENb U BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAaHOBJICHUE.

Peakuunu moHHOTO 0OOMEHA U OKHUCIUTEIILHO-BOCCTAHOBHUTENbHBIE peakunu. CocTaBieHHE YPaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOI0M
AIIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAJUIOB M HEMETAJIOB, KUCJIOT U COJIEH B CBETE MPECTAaBICHUH 00 OKHCIUTEIBHO -BOCCTAHOBUTENIBHBIX MTPOIEccaX.

HDeIlMETHbIe PE3VJAbTAThI OﬁV'-IeHHH:

Yyamuics JOKEH ymems:

HCIIOJIb30BATh MIPU XapAKTEPUCTUKE MPEBPALLICHUN BEIIECTB MOHATHS: «PACTBOPY», «IIEKTPOIUTUUYECKAs AUCCOLMALUNY, «IJIEKTPOJIUTHDY, «HEIIECKTPOIUTHD, «CTEIECHb
JUCCOLMAIUNY, «CUJIbHBIC JIIEKTPOJIUTBD), «Cladble DIEKTPOJIUTHI», «KATHOHBD), «AHUOHBDY, «KHCIOTBI», «OCHOBAHHS», «COJIM», «HUOHHBIE PEAKIIHHY,
«HECO0JIe00pa3YIOIINe OKCHIIBD», «COJe00pa3yIOIINe OKCHJIbI», «OCHOBHBIE OKCHUIBI», «KHUCIOTHBIE OKCHIIBD», «CPEAHHUE COJIMY», «KHUCIBIE COJIM», «OCHOBHBIE COJIH,
«TEHETUYECKUU PAI», KOKUCIUTEIBHO-BOCCTAHOBUTEIBHBIEC PEAKLIUNY, KOKUCIIUTEIb), «BOCCTAHOBUTEINDY, «OKUCIEHUEY, «BOCCTAHOBIIEHUEY;

OTIHMCHIBATh PACTBOPEHUE KaK (PU3MKO-XUMUYECKHUI TpoIlece;

WUTIOCTPUPOBATH MPUMEPAMU OCHOBHBIE TTOJIOKEHUS TEOPUH DIIEKTPOJIUTUYECKOM TMCCOIMAIINN; TeHETHUECKYIO B3aUMOCBSI3b MEXK/Iy BellleCTBaMU (IIPOCTOE BEIIECTBO
— OKCHJl — TUJPOKCU]] — COJIb);

XapaKTepH30BaTh 0OIINE XUMUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCIIOT, OCHOBAHHI U COJIEH C MO3UIUN TEOPUU IEKTPOTUTUYECKON AUCCOIHAIINH;
CYILIHOCTb AJIEKTPOJIMTUYECKOW JHUCCOLMALMUA BEIIECTB C KOBAJIEHTHOW IOJSPHOW M MOHHOM XUMHYECKOW CBS3bIO; CYIIHOCTH OKHMCIIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkuuii;




IIPUBOJIUTH IPUMEPBI PEAKIIMM, TOATBEPKAAIOIIUX XUMUUECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCH/I0B, KUCJIOT, OCHOBAHUI U COJIEH; CYIIIECTBOBAaHUE B3aUMOCBSI3U
MEX 1y OCHOBHBIMM KJIACCAMU HEOPraHUYECKUX BELIECTB;

KJIaccu(UIMPOBATh XUMUYECKHE PEAKLINU 110 «U3MEHEHHIO CTENICHEH OKHCICHHS JJIEMEHTOB, 00pa3yIoLIX pearupyoiie BeuecTBay;

COCTaBJISATh YPABHEHMSI SJIEKTPOIUTHUECKOMN IMCCOLMALIMY KUCTIOT, OCHOBAHUH U COJIEH U JIp.

MeranpeamMeTHble pe3yJabTaThl 00y4eHUs!

Yyamuiicst JOJDKEH ymems.

JIeNIaTh MTOMETKH, BBITUCKU, IUTUPOBAHUE TEKCTA;

COCTaBJIISATh JIOKJIAJ;

COCTaBJISATh HA OCHOBE TE€KCTa IpauKu, B TOM yuciie ¢ npuMeHeHueM cpeacts MKT;

BJIa/IETh TAaKUM BHUJIOM H3JI0’KEHHUS TEKCTA, KaK PACCYKICHHE;

UCIO0JIb30BAaTh TaKOW BUJ MBICIIEHHOTO (MIEaJbHOT0) MOJEIMPOBAaHUS, KaK 3HAKOBOE MOJEIUpPOBAaHUE (HAa NMpUMEpPE ypaBHEHHWM peakUuil AUCCOLMALUU, HMOHHBIX
YpaBHEHUHN PEaKIUi, MOTYPEaKIIUi OKUCICHUSI-BOCCTAHOBIICHNUS );

pa3ianyaTh KOMIOHEHTHI JOKa3aTelbCTBa (TE3UC, apryMEeHTHI U GopMy J0Ka3aTeIbCTBA);

OCYILIECTBIISITh IPSIMOE MHAYKTUBHOE JI0Ka3aTEIbCTBO.

JemoncTpanum. VicribiTaHue BEIIECTB U UX PACTBOPOB Ha AJIEKTPONPOBOJIHOCTh. 3aBUCUMOCTD 3JIEKTPONPOBOJIHOCTH YKCYCHOM KHCIOTHI OT KOHIIEHTPAIIHH.
B3aumoneiicTBue HKa ¢ cepoid, cosiHoM kucnotoi, xiopunom menu (II). l'openne maruus.

JlabopaTopHble omnbIThbl. 8. Peakium, xapakTepHbIC JJIs pPACTBOPOB KHCIOT (COJITHOM WMiM cepHoil). 9. Peakiuu, xapaktepHble JJisi pacTBOPOB IIenOuYei
(rumpokcunoB Hatpus win kKanus). 10. [lomydeHue m cBOHCTBa HEPACTBOPUMOIO OCHOBaHMS, HampuMmep ruapokcuaa memu (II). 11. Peaknuwm, xapaktepHbie is
pactBopoB coJieir (Hampumep, mana xiopuna meau (II)). 12. Peaknwum, xapakTepHble I OCHOBHBIX OKCHIOB (Hampumep, I okcuaa kambius). 13. Peaxmuwm,
XapaKTepHbIe JJIs1 KUCIOTHBIX OKCHIOB (Hampumep, Ui yIIIEKUCIOTOo rasa).

IMpakTnyeckas padora Ne 6. CBolicTBa KHCJIOT, OCHOBAHMI, OKCHUJIOB U COJIEH.
IpakTuyeckas padora Ne 7. Penienue skciepuMeHTAIbHBIX 3a/a4.

IIpenmeTHbIE pe3yabTATHI 00yUeHUsI

Yyamuics JOKEH ymems:

oOpartarscs ¢ 1a00paTOpHBIM 000PYIOBAHUEM U HarpeBaTeIbHBIMHU IPUOOPAMH B COOTBETCTBUU C MPABUIAMHU TEXHUKHU 0€30MaCHOCTH;
BBITIOJIHATH IPOCTEHIINE MpueMbl 00palieHus ¢ J1adbopaTopHbIM 000pyI0BaHUEM: TA0OPATOPHBIM IITATUBOM, CIIUPTOBKOM;

HaOIIOAaTh 32 CBOMCTBAMU BEIICCTB U SBJICHUSMH, TPOUCXOISIITUMU C BEIIECTBAMU;

OTIMCHIBATh XUMUYECKHI SKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U SI3bIKA XUMUH;

JIeNaTh BBIBOBI 10 PE3YJIbTATaM MPOBEAEHHOIO SKCIIEPUMEHTA.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs

VYyawmuiics 10JDKEH ymems.:

OTIpeNeNATh, UCXOs U3 yueOHOIl 3a/1aun, HEOOX0JMMOCTh HEMOCPEICTBEHHOTO MITH OMIOCPEJOBAHHOTO HAOIIOICHH S,
CaMOCTOSTENILHO (DOPMUPOBATH MIPOTPaAMMy IKCIIEPUMEHTA.



TPEBOBAHUSA K YPOBHIO IOAI'OTOBKH BbIITYCKHHUKOB.

BbINyCKHMK HAYYUTCH:

* OTIMCBHIBATh CBOWCTBA TBEP/BIX, XKHUIKHUX, Fa3000pa3HBIX BEIIECTB, BBIACTSSA UX CYIECTBEHHBIC ITPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA II0 COCTaBY, CTPOCHHUIO W CBOMCTBAaM, YCTaHABJIMBATh NPUYMHHO-CICICTBEHHBIC CBS3M MEXIy JaHHBIMH XapaKTepPHUCTUKAMHU
BEIIECTBA;

* PaCKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIOHATHH «aTOM», «MOJIEKYJla», «XUMHUECKHH OJIIEMEHT», «IIPOCTOE BEIIECTBO», «CJOXKHOE BEUIECTBOY,
«BAJICHTHOCTBY, UCTIOJIB3YS 3HAKOBYIO CHCTEMY XUMHUU;

* 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C TOMOIIBI0 XUMUYECKUX (DOPMYIT M CYITHOCTh XUMHUECKHX PEAKIHi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA;

* BEIYMCIIATH OTHOCHTEIBHYIO MOJIEKYSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TAKXKE MACCOBYIO JIOJIF0 XMMHUYECKOTO JJIEMEHTa B COCIMHEHUSIX JUIS OICHKH HX
MPAKTUYECKON 3HAYNMOCTH;

* CPaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHUS, KHCIOTHI, COJIH;

* KJTacCU(OUITUPOBATH OKCH/IBI H OCHOBAHHS TI0 CBOMCTBAM, KUCIIOTHI M COJIH TI0 COCTaBY;

* [T0JIL30BATHCS JTA0OPATOPHBIM 000PYJIOBAHNEM M XUMUYIECKOH TTOCYI0H;

* IPOBOJINTh HECIIO’KHBIE XHMHYECKHE OIBITHI M HAONIOJICHHUS 332 M3MEHEHUSMHU CBOWCTB BEIIECTB B IMPOIECCEe WX MPEBpAIlEHHH; COOM0IAaTh MpaBMiia TEXHUKU
0€30MaCHOCTH TIPY TIPOBEICHIH HAOIIOICHUI U OTIBITOB;

* pa3In4aTh HKCIEPUMEHTAIBHO KUCIOTHI U IIEI0YH, TOJIb3YSICh HHAMKATOPAMHU; OCO3HABATh HEOOXOJUMOCTb COONIIOICHUS Mep OE€30MaCHOCTH IpU OOpalleHUH
KHCJIOTaMH U ILEJI0YaMu.

* pacKphIBaTh CMbICH nepuoandeckoro 3akona J[. . Mengeneena;

* OIMCBIBATh U XapaKTepU30BaTh TAOINYHYIO (POPMY MEPHOJUUECKON CUCTEMBI XUMUYECKUX IEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX SJEp U paclpesieleHUue YKciaa JIEKTPOHOB IO AJIEKTPOHHBIM CIIOSM aTOMOB XMMHYECKHX AJIEMEHTOB MajbIX MEPHOJOB
NEPUOINYECKOIN CUCTEMBI, a TAKXKE KalKs U KaJlbLHs;

* pa3in4aTh BUABI XUMHUECKOM CBS3U: HOHHYIO, KOBAJIEHTHYIO IOJISIPHYIO, KOBAJICHTHYIO HEHOJISIPHYIO U METAJUINYECKYIO;

* 1300pakaTh 3JIEKTPOHHO-UOHHBIE (POPMYIIbI BEIIECTB, 00pPa30BaHHBIX XUMHUECKUMHU CBSI35IMHM Pa3HOTO BHJA;

* BBISBJISITH 3aBUCMMOCTb CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAJUIMYECKUX PEIIETOK: MIOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKHUX;

* XapaKTepu30BaTh XMMUYECKHE JIEMEHTHI U UX COEMHEHUS Ha OCHOBE IOJIOKEHMSI 3JIEMEHTOB B IEPUOIMYECKOM CUCTEME U OCOOEHHOCTEN CTPOEHUS UX aTOMOB;

* XapaKTepu30BaTh HAyYHOE M MHPOBO33PEHUYECKOE 3HAUEHUE NEPUOJUYECKOro 3aKOHAa M MEPHOAMYECKON cUCTeMbl Xumudeckux snemenToB JI. M. Menzeneesa;
* OOBSACHATH CyTh XUMHUUECKUX IIPOLIECCOB U UX MPUHLUITUAIBHOE OTINYHE OT (PU3UYECKHUX;

* Ha3bIBaTh [IPU3HAKU U YCIOBHS MPOTEKAHUS XMMUYECKUX PEaKIHii;

* YCTAQHABJIMBATh MPHHAUICKHOCTh XMMUYECKON peakluu K ONpeAeiaEHHOMY THIY IO OJAHOMY U3 KJIACCU(HUKAIMOHHBIX MPU3HAKOB: 1) MO 4YMCIy U COCTaBY
HCXOJIHBIX BEIIECTB M NMPOIYKTOB PEAKUUHU (PEaKIMU COECTUHEHUs, Pa3jokKeHHUs, 3aMelleHHss U oOMeHa); 2) Mo BBIJECICHHUIO WJIM TMOTJOIIEHUIO TEMJIOThl (peakuuu
9K30TEpPMUYECKUE U IHAOTEPMHUECKHUE); 3) 0 M3MEHEHHIO CTENEHEH OKHMCIeHHS XUMHUYECKUX 3JIEMEHTOB (PEeaKkIMH OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE); 4) 10
o0paTUMOCTH npolecca (peakuun 0opaTuMble 1 HEOOpaTUMBIE);

* COCTaBJIATh YPAaBHEHUS IEKTPOJIUTUYECKON TUCCOIMALUHI KHUCIIOT, IIelI04eH, CoJel; MOJHbIe U COKpaIlEHHbIE MOHHbIC YPABHEHUS peakiiii 0OMeHa; ypaBHEHHUS
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINH;




* IPOrHO3UPOBATH MPOJYKTHl XMMHUYECKHX pEakIuii 1Mo (GopMmyiaam/Ha3BaHUSIM HCXOTHBIX BEIIECTB; OMPEACIATh HMCXOTHBIC BEMIECTBA MO (OpMyIIaM/Ha3BaHUSAM
IIPOJIyKTOB pEaKLUy;

¢ COCTABJIATh YpaBHCHHA peaxunﬁ, COOTBCTCTBYIOIIUX IMOCICA0BATCIBHOCTU (((LIGHO‘H(G») npeBpameHI/If/i HCOPraHN4YCCKUX BCUICCTB PA3JINYHLIX KIIACCOB;

® BBIABJIATH B IIPOLECCE SKCIICPUMEHTA IMPU3HAKHN, CBUACTCIILCTBYIOIHE O IIPOTCKAHUN XUMHYECKOH pPCaKnuun;

* [IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MaCCOBOU JI0JIEW paCTBOPEHHOTO BEILIECTBA,;

® OpPCACIATh XapaKTEp CPE€Abl BOJAHBIX PACTBOPOB KUCIIOT U HICJIO‘-IGﬁ MO0 UBMCHCHHIO OKPACKU MHIAUKATOPOB,

® IPOBOAWTDH KAYCCTBCHHBIC PCAKIIMU, TOATBCPKAAIOIMNME HAJIMIKUC B BOAHBIX paCTBOpax BCUICCTB OTACIbHBIX HOHOB

® ONpCACTIATh MPUHAJICIKHOCTh HCOPraHMYCCKUX BCUICCTB K OAHOMY U3 U3YYCHHBIX KHaCCOB/prr[HI METAJJIBI 1 HEMETAJJIbI, OKCHUAbI, OCHOBAaHU i1, KMUCJIOTHI, COJIN,

* COCTaBJIATH (POPMYJIBI BEIIECTB 10 UX Ha3BAHUSM;

® ONpCACTIATE BAJICHTHOCTD U CTCIICHDb OKUCJICHHA 2JICMCHTOB B BCIICCTBAX;

¢ COCTaBJATH q)OpMYJ'IBI HCOPraHN4ICCKUX COGI[I/IHGHI/Iﬁ MO0 BAJICHTHOCTAM W CTCIICHAM OKHUCJICHUSA JJIEMCHTOB, a TAKXKC 3apdaaM HOHOB, YKa3aHHBIM B Ta6J'II/IH€
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U COJIEH;

* OOBSICHSTH 3aKOHOMCPHOCTH HN3MCHCHUA (i)I/ISI/ILIeCKI/IX N XUMHAYECKHUX CBOMCTB IMPOCTBIX BCHICCTB (MeTaJ'IJ'IOB n HeMeTaJ'IJ'IOB) N HUX BBICIHINX OKCHIOB,
00pa30BaHHbBIX AIEMEHTaMU BTOPOTO U TPETHETO MEPHO/IOB;

¢* Ha3bIBAaThb O6HII/IC XUMHUYECKHUEC CBOI\/'ICTBa, XapaKTCPHBIC I TPYIIT OKCUIOB: KMUCJIOTHBIX, OCHéBHBIX;

* Ha3bIBAaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE JUIsl KAXKJIOTO U3 KJIAaCCOB HEOPTaHUYECKUX BEIECTB: KUCIOT, OCHOBaHUI, COJIEH;

* IPUBOJUTH IIPUMEPB] PEAKIIMH, TOATBEPKIAIOINX XUMUUECKUE CBONCTBAa HEOPraHMUECKHUX BEILIECTB: OKCUI0B, KMCIOT, OCHOBAaHUM U COJIEH;

* OIPEAETATh BELIECTBO-OKUCIIUTEINb M BELIECTBO-BOCCTAHOBUTEIL B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUIX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTEBHBIN OaaHC (U1 M3y4EHHBIX PEAaKLUi) 10 MPEUI0KEHHBIM CXeMaM peakiuii;

* IPOBOJIUTH JIAOOPATOPHBIE OIBITHI, TOATBEPKIAAIOIINE XUMUUECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHUYECKUX BEIIECTB;

BBINYCKHHK IOJVYHT BO3MOKHOCTh HAVYHThCS:

* IPaMOTHO 00paIaThCs C BEIIECTBAMU B ITOBCEIHEBHOM JKHU3HH;

* 0CO3HABaTh HEOOXOAMMOCTh COOJIFOICHHS ITPABHJI SKOJIOTHYCCKH 0€30IacHOTO MOBEJACHHS B OKPYXKAIOIICH MPUPOTHON CPE/IE;

* [IOHUMATh CMBIC]T U HEOOXOAMMOCTD COOJIFOICHUS TTPEIITMCaHUH, ITPe/iIaraéMbIX B HHCTPYKIUAX 10 UCIIOIb30BAaHUIO JICKAPCTB, CPEJACTB OBITOBON XUMHH H JIP.;

* UCIIOJIb30BaTh MPUOOPETEHHBIC KIIFOUEBbIC KOMIICTEHTHOCTH TPU BBITIOJHEHUU HCCIICAOBATEIILCKUX MPOCKTOB M0 M3YYEHHIO CBOWCTB, CIIOCOOOB IOJYYCHHS U
pacro3HaBaHMs BEILECTB;

* pa3BUBaTh KOMMYHUKATHBHYI) KOMIIETEHTHOCTb, HCIIOJIb3YSl CPEICTBAa YCTHOH M NHUCHMEHHOW KOMMYHHMKAIIMM TpU paboOTe ¢ TEKCTaMu Yy4eOHHKa U
JOTIOJTHUTEIBHON JIMTEPaTypOld, CIIPABOYHBIMH TaOJUIIAMH, TPOSIBIIATH TOTOBHOCTh K YBOKEHHUIO MHOW TOYKH 3PCHHS IPU OOCYXKICHUH PE3YJIbTATOB BBIMOJHEHHON
paboTHI U T.J.




Kanenoapro — memamuueckoe niaHuposanue no XumMuu o npocpamme
(2 waca 6 Hedenio, 6ceco 68 uacos)

O.C.Tabpuensna

Ne Pa3nen, Tema Ko [Inanupyemsle pe3yabTaThl JaTa nmpoBenenus
/T T4 [Tnan/dakr
eCcT | XapaKTepHUCTHKAa OCHOBHBIX YVI
BO | BUJIOB JIESATEIBHOCTH
vac | (IlpexMeTHbIii pe3y/IbTaT) PerynstuBHbie IToznaBarenbuble | KoMMmyHukaTuBH | JIMuHOCTHBIE
OB ble
BBEJIEHUE 6 Hayuurcs pazinvarh | CraBsar yueOHble | CaMocTosiTenibHO | Dopmynmupyet BricrauBaer
BBoHBIN HHCTPYKTAX IO OCHOBHBIE TOHSITHUS, ONIPEACTATh | 3a/ladd Ha OCHOBE | BBIJCISIOT U | cOOCTBEHHOE coOCTBEHHOE
1 Tb npu padote B 1 ¢busnueckue U = XUMHYECKUE | COOTHECEHHS TOro, (hopmynmupyroT MHEHHE U | IeJIOCTHOE
KaOMHETEe XUMHUU. SIBJICHUS, NPU3HAKKA | YTO yXK€ HM3BECTHO M | MO3HABATENBHYIO | MO3MIHUIO MHUPOBO33pEHUE
[Mpeamer xumMuwu. XMUMHYECKHX PEaKIHii, YCIOBUS | YCBOCHO 1eJTb (hopMynupyroT dopmupoBaHUe 04.09.
BemiecTna. u TEUECHUS peakiyu. | obyuarormmmucsi, U | CpaBHHMBaTh, CcOOCTBEHHOE OTBETCTBEHHOI'O
2 [IpeBpaleHus BEIECTB. 1 Onpenensats 3Haku rnepBbix 20 | Toro, 4ro emé He | KIacCH(UIIMPOBA | MHCHHE U | OTHOILIEHUS K 06.09
Pone XuMun B KU3HH 3JIEMEHTOB, -0npeoesamy: m3BectHoO  CTaBUTh | Th M 0000LIATH | HO3HUITHIO, YUEHHIO
YeNnoBeKa. Ka4eCTBCHHBIH U | ydeOHbIe Lenu (axTel U | 337a10T UCTIONB3YS
3 MpakTuueckne padorsr: | 1 KOJIMYECTBEHHBIN coctaB | CraBdar U | SBJICHUS BOIPOCHI, CTOSAT | CIHEIHMAaIbHO 11.09
Nel. «ITpuémbl BellleCTBA MO  XUMH4YecKod | (opmynupyror [IposBisiroT MOHATHBIE  JUISl | 1OJ00paHHbIE
obparenus ¢ hopmyie npobiemy YpOKa, | yCTOHYMBBIN napTHepa CpEICTBA.
1a6OPaTOPHBIM -8bIYUCIAMb.  OTHOCUTEIBHYIO | CaMOCTOSTENIFHO yuebHO — | moHsTHSA
060pyI0BAHHEM MOJIEKYIISIPHYIO MacCy | CO3JAl0T  aJITOpPUTM | MO3HABATENbHBIM | YMeTh paborarh
4 Tleproauyeckas cucTemMa 1 BEIIIECTBA. JeSITeIbHOCTH  TIPH | WHTEpeC K | B IpyIme 13.09
XMMHYECKHX DJIEMEHTOB PeIICHHH MPOOJIEMBI | HOBBIM
JI.W. MenzeneeBa. 3HaKu oayuur BO3MOKHOCTB | paboTaTh 110 IUIaHy, 3HAHUAMU
XUMAIECKHX SIIEMEHTOR. HAYYUTbCH: Cocrasnger IUIaH | crocobam
5 Xumuaeckne GOpMyJbL. 1 WCTIONB30BaTh  TOHATHA  TPH | PEIICHHUS MPOOJIEMBL. | peIIeHHs 3a1a4 18.09
OTHOCHTENbHAS ATOMHAS XapaKTEePHCTHKE BEUICCTB; Crpoutb
¥ MOJIEKyJISHast Macca. o6pameiTLC$[ CO CTIH JIOTHYECKOe
PTOBKO# H CO CTEK- paccyxzaenue
6 IMpakTuueckue padorer: | 1 JSTHHOW TToCynon YCTaHABJIMBATh 20.09
Ne2. «Habmronenue 3a Ha3bIBaTh: npu
ropsieu cBevyoin» XAMIYECKHE DJIEMEHTHI II0 HX YAHHO-
CHUMBOJIaM, TIEPHUOJIBI OONBINME U CJIICICTBCHHYIO
Majible, TPYNIbl U IOArPYIIIBI CBs3b
(TmaBHBIC u MOOOYHBIC);
BBIYUCISITh  MAacCOBYIO  JIOJIIO
XUMHYECKOTO  DJIEMEHTa  TI0




(hopmyrte coemuHEeHUS.

ATOMbBI Hayuures nasarb | Cocrasnser miad | Cosnmaer VYeranasnusaer u | Oco3HaeT
XVUMHWYECKHUX onpejieJeHue [IOHATHs | PEUICHUS MPOOIEMBI CXEMaTHUYECKHUE CpaBHHBAET MOTPEOHOCTh K
OJIEMEHTOB «BAJEHTHOCTH», OMMCHbIBaTH | CaMOCTOSTEIBHO MOJIENIH pasHple  TOYKH | camooOpa3oBaHU
OCHOBHBIE CBE/IEHHS O CTpoeHHe aToma, coctap | @ACKBaTHO HUcnons3yer 3peHusl U Jienaer | 1o
7 CTPOEHHUHU aTOMOB. ATOMHOTO anpa, naBatp | OLCHMBAET 3HaKOBO- MPaBUIIBHBIHA dopmupyer y
H3zorormsl OIpeJIe/ICHHe  M30TOIOB, TpH | IPABUIBHOCTH CUMBOJIMUECKHE | BBIOOp y4alnmxcs 25.09
8 CtpoeHue 3JeKTPOHHBIX BHJA M3JIyYeHWs, ONpejesieHne | BBIMTOTHCHIS cpeactsa, B ToMm | DopMmynupoBaTh | yueOHO- 27.09
000JI0YEK aTOMOB. OHSITHUS «XUMHYeckuii | JEUCTBHS W BHOCHT | YMCIIE MOJENU M | COOCTBEHHOE TMO3HABATEbHBIN
9 7P e— SIIEMEHT. HE00XOIMMBIe CXEMBI I[J'.IH MHEHHE . U | uHTEpEC K 02.10
CHMITECKAS CBSD. Mosnyuut BO3MOMKHOCTEL | KOPPEKTUBBI B ~ pelieHust 3aa4; | MO3UIHIO; HOBOMY
HAYUHTHCS onpenensy | UCTOMHEHAE Kak MO fapAT U | 2.Y4uTheiBaTh yueOHOMY
10 | KoBaneHTHas CB3b. pasentHocts 1o chopmyne, | XOBY €ro MyIupyroT pasHble MHEHUsS | MaTepuany u 04.10
cocTammath  dopMymsi  mo | PEATM3AINH, Tak H B pnemy yYpoOKa, | ¥ HWHTEpechl U | crocodam )
BAJICHTHOCTH. KOHIIC CTOATCIIBHO O6OCHOBLIBaTI) peuICHus HOBOM
Merannuueckas JIeICTBUSL. ATOT AJNTOPUTM | COOCTBEHHYIO YaCTHOM 3aJauu
11 XUMHYECKAs CBSI3b. eIIbHOCTH MY | TO3UIHIO;
PHUW TIPOOJIEMBI OTtcrauBaTh
OG6o0wmenue n CBOIO TOHUKY 09.10
12 | cucrematu3anus 3HaHHMIT 3peHus,
0 TeMe: «ATOMBI HPHBOJHTD
XUMHYECKUX 3JIEMEHTOB apryMeHTBI,
MOATBEPXKIas UX
(hakTamu.
13 Kontponbnas pa6ora Pasnnuars B 11.10
Nel no reme: «Amomei YCTHOM peun
XUMUYECKUX IIeMEHMOB» MHEHHE,
JIOKa3aTeIbCTBa,
THITOTE3HI.
14 ITPOCTBIE BEILIECTBA Hayuures qaBarb CraBuTh yaeOHBIC CpaBHUBATH, DopmymupyeT BricranBaer
[IpocTeie BemecTBa- (hOPMYITUPOBKY e KJIacCU(UITNPOBA | COOCTBEHHOE coOCTBEHHOE
METaJUIBI. MEePUOINIECKOTO 3aKOHa, CaMOoCTOATEIBLHO Th 1 0000I11aTh MHEHHE 1 LIEJIOCTHOE
onpeseNeHne eproa, a/IeKBaTHO (baxTeI 1 TIO3UIIHIO MHPOBO33pEHHE
(u3uueckuii cMbica Ne OLICHUBATh SIBIICHUS OT1crauBath BeicrpanBaer 16.10
15 [Ipocteie BemecTBa- MEPHOJA, ONPEACIEHUE TPYIIBI, | MPAaBUIBHOCTH Hcnons3oBaTh CBOIO TOUKY COOCTBEHHOE 18.10
HEMETaJlIbI. AJI.HOTpOHI/ISI. (1)1/131/[(1301(1/[]71 cMBbICT No TPYIIIEI, BBIIIOJTHCHUSL 3HAKOBO- IIEJIOCTHOE

3peHws,




16 KonngectBo BemecTsa. 1 -onpedensms NOHHYIO CBSI3b B JICUCTBUS Y BHOCUTh | CUMBOJIMYECKHE | NPUBOIUTH MUPOBO33pPEHUE 23.10
Moib. MossipHast Macca. XHMHUECKHX COSIMHEHISX, HE00XOIUMBIC CPE/ICTBA, B TOM | apryMeHTHI, ®dopmMupoBats y
KOPPEKTHBHI B YHUCIIC MOJICITN 1 aTmxcst
COCTABIISITh CXEMBI 00pa30BaHUS PP noAaTBepKaast ux | Y1
HCTIOTHEHUE KaK 10 CXEMBI IS bakramu yaeOHO-
HOHHBIX COCITHHCHUM, XOJy €ro PEWICHHS 3a/1a%;, | o o MO3HaBaTEbHBIHN
v ONpEJIENIEHUE HETOTAPHOM pcanu3anuu, Tak U B . HHTEpPEC K
17 MostsipHBIH 00bEM Ta30B. 1 N YCTHOH peunt 25.10
KOBAJICHTHOHU CBSI3U, MEXaHU3M KOHIIC HOBOMY
i MHCHHE
00pa3oBaHus CBA3M; ACHUCTBHA. ’ yuebHomy
JOKa3aTeNbCTBa, | MaTepHany v
onpeeneHne
[MpuHuMaroT u THITOTE3HI. criocobam
ANEKTPOOTPULIATEIEHOCTH o
TPooTp “H 7 COXPaHSIOT YU4EeOHYIO pelCHus HOBOU
18 Pemrenne 3aJa4 I10 TEMaM: 1 KOBAaJICHTHOM TTOJIAPHOU CBA3H, 3a1a4dy, IJIAHUPYIOT 4JaCTHOH 3aJ1a4n 06.11
«Monsipuwiii 06vem 2a308, MeXaHHU3M 00pa30BaHHUs CBS3H. CBOM IeHCTBHA B
KOJIUYECMBO Beecmsea.
W ITosryuyuT BO3MOKHOCTD COOTBETCTRII C
HAYYUThCS ONpPEeNsTh OCTABIECHHOM
KOBaJ'IeHTHy}O l'lOJ'IﬂpHyI'O CBA3b 3alla‘-leﬁ "
B COCANMHCHUAX, 3alIUChIBATh yCHOBI/IﬂMH ee
cxeMy 0Opa30BaHHUS CBS3M. peann3anuu
19 COEIMHEHM 16 Havuurcsl mpuMedsars 3anus, | Crasar ebnnle | CpaBHMBATE, ®dopmynupoBaTh | BricrpanBaeT
y P >
XUMHNYECKHUX YMEHHUS, HABBIKH, MOJy4eHHblE | LEIH Ki1accuuIMpoBa | COOCTBEHHOE COOCTBEHHOE
BEHIECTB Opy u3ydeHWH fAaHHOH Tembl, | CaMOCTOSATENbHO T U 0000IIaTh | MHEHHE A | ILEITOCTHOE
IIpH BBIIIOJIHEHUU aJICKBaTHO (baKH:I " | IIO3UILIUIO, MUPOBO33PCHUE
CreneHp OKUCIECHUS. 1 TPEHUPOBOYHBIX  3aJaHWil 1 | OLEHUBAIOT SIBIICHUSA YyuureBaTh dopmupyer y 08.11
20 [ E————— 1 YIpaKHEHHIL; MIPaBUIHLHOCTh Hcnons3oBath pa3Hble MHEHUS | yJalluxcs 1311
61/IHapHBIX COBZ[I/IHBHI/II‘/’I. XapaKkmepuzoeamaos: C6s13b BBITIOJIHCHUS 3HAKOBO- U HWHTEPECHI U yqe6H0-
OKcHbI CB3b MEXKIYy CTPOEHMEM | | ASHCTBUA U BHOCAT | CHMBOJIHMYECKHE | OOOCHOBBIBATH MI03HABaTEIbHBII
CBOHCTBAMH MeTa/jIoB | HEOOXOAUMBIE CpelCTBa, B TOM | COOCTBEHHYIO HHTEpEC K
21 OCHOBAHIS . 1 UCNOIb308AMb HDI/IO6DCTCHHI>IC KOPPEKTHUBHI B YHCcJie MOJCIN U | MO3ULHIO, HOBOMY 15.11
22 T — 1 3HAaHWUS 1 KPUTUYECKOH | UCIIONHEHHE KaK IO | CXEMbI s | YMeHue yueOHOMY 5011
OLIEHKU uHpopMaLuu o | xomy €ro | pemieHus 3aJad. | COTPYOHMYATh C | MaTepHaIy u :
23 Conu 1 MeTajlaX, HUCIONIB3yeMbIX B | PEAlu3aluM, TaK U B | YMEHHE YUUTEIEM B | crocobam 22.11
OBITy. IPUBOJUTH PACUETHI MO | KOHIE pabotath C | momcke m cOope | pemieHus HOBOI
24 COCTleHeHHe (opmyn 1 (GopMyllaM ¢ MCHOJIb30BAHUEM | NEHCTBHS. YIeOHHUKOM, uHpOpMAaLNH, YacCTHOH 3a7a4m 27.11
COJTeH. nonstTaii: 1/, Mm, M, NA. JOTIOJIHATENLHOM | CIYIIATh €TO. Berpaxaror
25 O6o06menue n 1 [IpUHEMAIOT JTUTEPaTypod ¥ | APTYMEHTHPYIOT | aleKBaTHOE 29.11
CI/ICTeMaTI/]I;aLII/IH 3HAHMH MoayanTs BO3MOKHOCTD | yueOHyIo sagaqy, | TCPHOAMYECKOH | CBOIO MOSMUMIO M | MOHMMAHHE
o Teme «Baxueiime cucTeMoi KOOPINHUPYIOT NPUYUH yCIiexa u
HAYYUTHCS 6bI4UCAAND. TIO TAHAPYIOT CBOH PAMHHDYIO p ¥
KJIaCChl OMHAPHBIX CamocCTOATeNPHO | €6 C TO3WIMH | HEyclexa
COETMHEHUI KomuaecTsy (vacee) | neficteus B | cozmaror MapTHEPOB B | yueOHOI
ra3zo00pa3sHOro BELIECTBA €r0 | COOTBETCTBHH C | amroput™m COTPYIHUYECTBE | NESTEIHHOCTH.
o0BeM, 1o 00BEMY | mocTaBIEHHOM JIeSITeTbHOCTH YYUTHIBAIOT Osnagenne




26

Amopdusie 1
KpUCTAJNTNYECKHE
BeriecTBa. THIbI
KPUCTAIITUYECKHUX
peneTox

27

YucTele BelecTBa 1
CMECH.

28

29

IIpakTnuyeckas padora
Ne3. «AHanu3 no4uBHI U
Bozae» UHcTpykTaxk Th

MaccoBas gois
KOMIIOHEHTOB B CMECH.

30,3

Pemenue 3ama4d Ha
HaXO0KJICHHUE MAaCCOBOM
JIOJIU KOMIIOHCHTOB
CMECH.

32

O060061enue U
CUCTEMAaTHU3aIus 3HaHUH
o Teme: «CoeauHeHus
XUMHYCCKHX 3JICMEHTOBY.

33

KonTtpoabHnas padora Ne
2 1o teme «CoeauHeHus
XMMHUYECKHX JIEMEHTOB

34

I[IpakTuuyeckas padora
Nedq. «IIpuroroBnenue
pacTBopa caxapa ¢
3aJaHHOM MacCOBOM JOJIEH
pacTBOPEHHOTO
BemmecTBay MHCTpyKTAK
Th

ra3000pa3HOTO  BEIIECTBA

KOJIMYECTBO (Maccy),
ONPEJICNATh CTENCHb
OKHCIIEHHUS 10 popmyrie
BEILIECTBA M COCTABIIATh
(hOpMYIIBI IO CTETICHH
OKHCJICHHUS, UCTIONB3YSI TIPH
3TOM st
3NIEKTPOOTPHULIATEILHOCTH.

€ro

3aJadeit u

YCJIOBUAMUA €c

peanuzauuu
OneHuBaoT
MIPaBUIBHOCTD
BBIIIOJTHEHUS
JIEHCTBUS Ha YpPOBHE
aJIeKBaTHOM
PETPOCIEKTUBHOM
OIICHKU

OpU  pEIICHUA
npobem
Pa3ITUIHOTO
xapakrepa
OCHOBHBIX
MOHSTHI
dopmupoBaHue
IMO3HaBaTEIHHOU
eau

Bribupator
Hauboee

3¢ peKTUBHBIC
CIIOCOOBI
peIlcHHUS 3a/1ay,
KOHTPOJIUPYIOT
U OLICHHUBAIOT
MPOIIECCHHI
pe3ynbTar

pa3HbIe MHEHUS
U CTpeMsATCS K
KOOpIMHAIIHN
Pa3THYHBIX
MO3ULUHA B
COTPYJHUYECTBE
Paspemmenne
KOH(JINKTa
VYyacTByloT B
KOJUIEKTHBHOM
00CYXICHHUH
npobiueM,
TIPOSIBJISTFOT
aKTUBHOCTH BO
B3aUMOJICHCTBUH
JUISL peleHus]
KOMMy'HI/IKaTI/IBH
bIX U
IIO3HABATCJIbHBIX
3ama4
YUUTBIBAIOT
pa3HbIe MHEHUS
U CTPEeMSITCS K
KOOpIMHAIINN
Pa3IHMYHBIX
MHO3ULIMH B
COTPYIHUYECTBE
COBMECTHOU
JIeSITeTbHOCTH;

HaBBIKAMH J{JIS
MPaKTHYECKOI
JIeATEeILHOCTH
PazButne
BHYTpEHHEH
MTO3HULINHI
HIKOJILHHKA Ha
YPOBHE
MTOJIOKHUTETLHOIO
OTHOIIEHHUS K
HIKOJIE,
MTOHUMAaHHSI
HEOOXOTUMOCTH
YUCHHUS,
BBIPaKCHHOTO B
npeo0iagaHun
yueOHO-
[TO3HABATEILHEIX
MOTHBOB U
MPEATOYTCHUN
COILIMATILHOIO
croco0a OLEHKHU
3HAHMI;

04.12

06.12

11.12

13.12

18.12
20.12

25.12

27.12




35 N3MEHEHN, 12
IMPOUCXO/ISIINE C
BEIIECTBAMU
dusnyeckue sIBIEHUS B
XUMMUH.

1

36 XUMHWUECKHE SIBIICHHUSL. 1
XUMHUYECKUE PEAKIIUH.

37 3akoH coxpaHeHus maccel | 1
BEIeCTBa. XMMHYECKHUE
YpaBHEHUS.

38,3 | Pacyérsl 10 XMMUYECKUM 3

9,40 | ypaBHEHHUSM.

41,4 | Tunsl XUMHYECKUX 2

2 peakuuii.

43 CKOpOCTb XUMHUYECKUX 1
peakuuii. KatanuzaTopsl.

44 | MpakTuyeckasi padora | 1
Nes.

« Ilpn3HaKy XUMHYECKUX
peakuuin» MHCTpyKTAMXK
Tb

Hayuurca paBatb
OIIpeICIIEHHE [TOHATUIN «UHUCTHIE
BEIIECTBAY , «CMECH», UX
OTJIHYHE.

YMerh pasianyaTs OJHOPOIHEIE
¥ HEOJHOPOIHBIE CMECH,
pas3zensTh UX; 3HAUEHUE cMeceit
B IIPUPOJE U KU3HU YEIOBEKA.
3HaTh npasuia 0OpalIeHys ¢
J1a00PaTOPHBIM 000PYIOBAaHUEM,
CIOCOOBI pa3IeiIcHus
OIHOPOJHBIX CMECEH.

YMeTh npoBoaUTH
pasielieHreM cMecei
(UIBTPOBAaHUEM M
BbIITapUBAaHUEM.

3HaTh onpeseneHne MaccoBOi
JIOJIA PaCTBOPEHHOTO BEIIIECTBA.
YMeTb BLIUUCIIATL MACCOBYIO
JIOJII0 B PacTBOpE U 00BEMHYIO
JIOJTFO Ta3ax.

YMeThb pewars 3agauu, ¢
MCIIOJIb30BAaHUEM TOHATHI

MaccoBast 1 00bEMHAS JOJIH.
MIPUTOTABIMBAaTh  PAacTBOpP C
ONPEACICHHO MAacCOBOW J0Jei
pacTBOpEHHOrO BELLECTBA;
pemaTh 3aJa4y Ha OIpeAeeHre
MacCcoBOM

J0JIN u MaccChl

PpacTBOPEHHOIO BELLECTBA.

DopMUPOBATH
YMEHHE YIUTHIBATH
BBIJICTICHHBIE
YUHUTEIEM OPUCHTUPBI
JICCTBUS B

HOBOM Y4eOHOM
MaTepuaJic B
COTPYAHHUYECTBE C
YUUTEIEM;

2. [InanupoBath CBOM
JICCTBUS B
COOTBETCTBHU C
MTOCTaBJICHHOMN
3a71a4ei ¥ YCIOBUSAMHU
ec peamn3allum.

CraBar u
(bopMynupyroT
npo0ieMy ypoka,
CaMOCTOSITEIILHO
CO3/1a10T aJITOPUTM
JEATENbHOCTH IIPH
peLeHnH TPOOIIEMBI

pabotaTh 1o Iany,
IIpunumaror u
COXPaHSIOT Y4eOHYIO
3a/auy, MIaHUPYIOT
CBOHU JEHCTBUA B
COOTBETCTBHH C
MIOCTaBJIEHHOU
3aa4ed u
YCIIOBHSIMU €€
peanm3anun

DopMupoBaTh
yMEHHE
TIPOBOJIUTD
CpaBHEHHE U
KJTACCU(HKAIIHIO
TI0 33JJaHHBIM
KPHUTEPHSIM.

IIposBrsiror
YCTONUYUBBIN
yueOHO —
MI03HABATENbHBIN
UHTEpEC K
HOBBIM
3HAHUSAMU
criocobam
peleHns 3a1aq

Bri6Gupator
HauOoJee

3¢ pexTHBHBIE
CITOCOOBI
pelieHus 3aad,
KOHTPOJUPYIOT U
OIICHUBAIOT
MIPOIIECCHUHT
pe3ynbTaT
DopmupoBaHue
MO3HaBaTEIbLHOU
() 031

CoBepIieHCTBOBa
Th yMEHHE
JIOTOBapUBAThCS
Y TIPUXOJIUTH K
o0mIeMy
PEIICHHUIO B
COBMECTHOM
JIeITEITbHOCTH,
.Pa3BuBath
yYMEHHE
MPOAYKTHBHO
paspemaTh
KOH(DITUKTHI HA
OCHOBE yueTa
HHTEPECOB U
MO3UITUI BCEX
€ro y4acTHHUKOB;

(hopMynupyroT
CcOOCTBEHHOE
MHEHHE U
MTO3UIIHIO,
3a7a10T
BOIIPOCHI, CTOSIT
MTOHSITHBIE IS
napTHepa
MTOHSITHS,
YUHUTBIBAIOT
pa3Hble MHEHHS
U CTPEMSITCSI K
KOOpMHAIINU
Pa3IUIHBIX
MHO3ULIUH B
COTPYIHUYECTBE

YyacTBylOT B
KOJUICKTHBHOM
00CYyXKIIeHIHN
npo0ieM,

PazButne
BHYTpEHHEN
TTO3UIIVH
MIKOJILHUKA Ha
YPOBHE
MTOJIOKHUTETLHOIO
OTHOIIEHHUS K
HIKOJIE,
[TOHVMAaHMs
HEOOXOTUMOCTH
YUCHUS,
BBIPaKCHHOT'O B
npeoOagaHuu
yueOHO-
[MO3HABATEILHEIX
MOTHUBOB U
Hpe}IHO‘{TeHI/II/I
COIIMATILHOIO
crioco6a OLEHKH
3HAHUMH;
BricrauBaer
cOOCTBEHHOE
LIETOCTHOE
MHUPOBO33pEHHE




45

O06o6menune n 1 TIPOSIBIISIIOT
CHUCTEMAaTU3alus 3HAHUHA aKTUBHOCTBH BO
o TeMe «Mzmenenus, B3AHMOJICHCTRIN
npoucxoosiwyue ¢ v ——
e ecmeamu.

KOMMYHHKATHBH

46 | KourpoawsHas paGora 1 bIX 1
Ne3. no reme «Mzmenenus, MO3HaBaTCIbHBIX
npoucxoosiyue ¢ 3a/1a4.

B8eUeCmeamu.

47 PACTBOPEHUE. 22 Hayuarcs gaBathb CraBUTh yucOHBIC CpaBHUBATH, DopmynupyeT BricrauBaer
PACTBOPBLI. TIpeJieNeH e OHATHS LA KJIaccu(UIIMPOoBa | COOCTBEHHOE COOCTBEHHOE
CBOWCTBA. «XMMUYECKas peakiusy, CraBaT u Th U 000011aTH MHEHHE 1 LIEJIOCTHOE

NPU3HAKH U YCIIOBHS (dhopMynupyroT (hakTel U MTO3HILIMIO, MHPOBO33PCHUE
PaCTBOpeHI/Ie KaK (bI/ISI/IKO BO3HUKHOBEHUS U TECUCHUS npo6nemy YpoOKa, SABJICHUA 3a1ar0T CDOpMI/IpOBaHI/Ie
— XUMHUYECKUI nporecc. XUMHUYECKUX peaKqu/i, TUIIBI CaAMOCTOATECIBHO HpOHBJ‘[S[IOT BOITPOCHI, CTPOAT OTBECTCTBCHHOI'O
Tumnbl pacTBOpOB. peaKIUii 1o MOTJIONIEHUIO UITH CO3/1a10T AJITOPUTM YCTOMYMBBIN MOHSITHBIE AJ1s OTHOILICHMS K
IToBTOpHBII MHCTPYKTAXK 1 BBIJICTICHUIO SHEPTHH, JIeSITENIbHOCTH TIPH yueOHO — napTHepa YUEHHIO
no T.b. onpejieJIeHle XMMUYECKUX peLeHnH TPOOJIEMBI MO3HABATEJILHBINA | ITOHATHUS HCIOJb3YS

ypaBHEHMUIA, 3HaUeHUE pabotaTh 1o miIany, HHTEpeC K YyacTByloT B CIICLIMAJIBHO
BHBKTpOJ'II/ITI/I‘IeCKaH K03d)d)I/II_lI/ICHTa B XUMHNUYECKHUX OI_IeHI/IBa}OT HOBBIM KOJUICKTUBHOM H0£[06paHHI>Ie
nmuccoumarus (O1) u ypaBHEHHSAX, ONpeeTIeHNE MPaBUIHHOCTh 3HAHUSIMH 00CYyXIIeHIHI CpezcTBa.
Teopust D] PEAKIHil Pa3IoKeHU 1 BBITIOITHEHUS crocobam npobiueM, YMeHune oLeHnTh

COCIMHEHUS, ONIpe/ieTICHNE JEMCTBUS Ha yPOBHE | PELICHUS 3a1ad TIPOSIBIISTIOT CTEIeHb ycrexa

peaKIMii ¥ Hay4daTcsl OTJIMYATh aJIcKBaTHOM BriOupatot aKTUBHOCTH BO WM Heycrexa

pEAKIMU OT IPYIHX TUIIOB PETPOCIEKTUBHOI HanOoIee B3aMMOJCHCTBUN | CBOEH

peakluii, COCTaBIATh ypaBHEHHsl | OLEHKU s dexTrBHBIE JUTS pEeLIeHUs JIeATEeIIbHOCTH

48, peaKiuii JaHHOTO TUIIA, 1.®opmupoBath CIOCOOBI KOMMYHHKAaTuBH | OBianeHue

49 2 OCHOBHBIE TTOIOKEHUS YMEHHUE YIUTHIBATh pelICHHS 3a1a4, BIX B HaBBIKAMH IS

50 WonHbie ypaBHEHUS 1 SIEKTPOIHTHIECKOM BBIJICTICHHBIC KOHTPOJIUPYIOT U | TTO3HABATENBHBIX | MPAKTUIECKOH
peaKuHﬁ JIHUCCOLIALINH. Katuonsl 1 YIUTEIIEM OPHUECHTUPBI OLICHHUBAKOT 3a1a4 ACATCIIBHOCTHU

AHMOHBI, OTPE/IENIEHUE KUCTOT, | ACHCTBHS B IPOLICCCHH Ymenue
wmenouyeii, coseii B ceeTe Teopun | HOBOM y4eOHOM pe3ynbTaT COTPYIHUYATH C
¢) J]eKTpoﬂnTquc](oﬁ MaTcpHrajc B KOHTPOJIHUPYIOT U YYUTEIIEM B
JTCCOIHAITHH. COTPYIHUYECTBE C OLICHHBAIOT TOMCKe U cOope
51 Zg;iig};i O;zziifl’;l 1| Monyuars sosmoxcocts yauTeneM; npoueccun uH(opmary,
HAYYHMTBLCSI COCTABIIATh 2. [ImaHupoBaTh CBOM | Pe3yNbTAT. CIIyIIaTh €ro.
MEACLY PacTBOpaMi yPaBHEHHUsI PEaKIMii Ha OCHOBE | JIEHUCTBUS B ApryMeHTHpYIOT

OJICKTPOJIMTOB 1O KOHIIA




Kucnors! B cBere TO/J]

53

54- | OcHoBanus B cBete TO]]

55

56 Oxcupl, ux
knaccudukanys u
CBOMCTBA.

57 Comu, ux CBOMCTBA.

58 I'eneTnueckas CBI3b
MEXy KilacCaMH
HEOPraHUYECKUX
COCTMHEHUM.

59 IIpakTuuyeckas padora
Ne6. «CsoiicTBa KHCIIOT,
OCHOBAHHUN, OKCUIOB U
coneny. Muerpykrax Th

60 O060061enne u
CHCTEMAaTHU3aIMs 3HAHUI
1o teMe: «PactBopeHue u
pacTBOpbI».

61,6 | OkucIUTEIBHO-

2 BOCCTaHOBUTENBHEIE
peaxmmu (OBP).

3aKOHA COXPAHEHUSI MACCHI
BEIIIECTB, PACCTABIIATH
KO3(P(ULIMEHTEI, OTJINYATh
peaKuu Pa3ioKEeHHs U
COETMHEHUSI OT APYTUX THIIOB,
COCTaBJIATh YPaBHEHHS PeaKIuii
JIAHHOTO THIIA,
BBIUHUCIISATE 110 XUMUYECKUM
YpPaBHEHHUSAM MACCY I10
U3BECTHOMY KOJIMYECTBY
BEILIECTBA, BCTYIHUBIIETO HUITH
TIOJIYYaroIIEerocs B pe3yJbTaTe
peakuuu, ¥ Ha0bopoT,

pacyéTHbIe 3aa4M Ha
BBIYHCIIEHHE MACCHI WM 00bhEMa
MPOITYKTOB PEAKIMH 110
yKa3aHHOI Macce Wi 00bEMY
HCXOTHOTO BEIIECTBA, OJJHO H3
KOTOPBIX COIEPKHUT MPUMECH.

COOTBETCTBUH C
TOCTaBJICHHOMN
3a/aueil ¥ yCIOBUSMHU

€€ pcain3alunu.

CBOIO MO3HUIHIO U
KOOPIUHUPYIOT
ee C MO3UI[UU
MapTHEPOB B
COTPYIHUYECTBE
1.CoBepiiieHCTBO
BaTh yMEHHE
JIOTOBapUBaThCS
1 TIPUXOIUTH K
o01IeMy
PELIEHHUIO B
COBMECTHOI
JIeATENLHOCTH,
2.Pa3BuBaTth
yYMEHHE
MPOAYKTUBHO
pasperiaThb
KOH(DJIUKTHI HA
OCHOBE yuera
HHTEPECOB U
MO3ULIMHI BCEX

€ro Y4aCTHHUKOB;

YUUTBIBAIOT
pa3HbIe MHEHUS
U CTPEeMSITCS K
KOOpIMHAIINN
Pa3IIMYHBIX
MHO3ULIMH B
COTPYIHUYECTBE
YUUTHIBAIOT
pa3HbBIe MHEHUS
U CTPEMSATCS K
KOOpIMHAIINN
Pa3IIMIHBIX
MHO3ULIUHA B
COTPYIHUIECTBE
hopmMyIHpYIOT
COOCTBEHHOE
MHEHNE 1
MTO3UILIHIO,




63

54

CBolicTBa IPOCTHIX U
CJIOXKHBIX BEIIECTB B CBETE
T3/ u OBP

IIpakTnuyeckas padora
Ne7. Pemienue
SKCIEPUMEHTATBHBIX
3azad o teme: «OBP»
HNucrpykraxk Th

65

O06o6menue u
CHUCTeMAaTH3allusl 3HaHUN
o TeMe «PactBopeHue.
PactBoprl. CoiicTBa
pacTBOPOB DJEKTPOIUTOB,
HOHHBIC ypaBHCHI/Iﬂ,
OBP».

66

HTorosasi KOHTpPOJIbLHAS
padota Ned 3a xypc
XUMUH 8 Klacca

67,6

AHanu3 UTOroBoi
KOHTPOJIbHOH PadOTHI.
IToptpernas ranepes
BEJIMKUX XUMHKOB.




MarepuaJjibHO-TeXHHYECKOe ofecrieyeHue:
st 0OyyeHHs yYauiuxcsi OCHOBHOW IIKOJIBI B COOTBETCTBHM C TpeboBaHMsIMU DenepaabHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOTO —CTaHAAapTa HEO0OXoauMa

peanu3anys JeITeIbHOCTHOTO MOAX0Aa. JlessTenbHOCTHBIN NMoaxoa TpeOyeT MOCTOSIHHOM OMophl mpoiiecca 00ydeHHsT XMMUU Ha JIEMOHCTPALIMOHHBIA 3KCIIEPUMEHT,
NPAaKTUYECKUE 3aHATHS W J1a0OpaTOpHBIC ONBITHI, BBIMOJHSAEMBbIC ydamuMmucs. KaOWHET XMMHM OCHAIIEH KOMIUIEKTOM JIEMOHCTPAIIMOHHOTO W JIa0OpaTOPHOTO
00OpyZIOBaHUSI MO0 XWMHUHU JUII OCHOBHOW INKOJNBI. B KaOuHeTe XMMHUHM  OCYIIECTBIIIOTCS Kak ypOdyHas, TaKk W BHEypouHas (OpMBI Y4eOHO-BOCHHMTATEIHLHON
AeAaTenbHOCTH ¢ ydamumucs. OcHamieHne B OoJbIel YacTu cooTBeTcTBYeT I[lepeuHro oOopynoBaHus KaOWHETa XMMWHU M BKIIOYACT PA3JIMYHBIC THIIBI CPEJICTB
oOyuenusi. Bospinyro 9acTh 00OpYIOBaHUS COCTaBISIOT YYCOHO-TIPAKTUYECKOE M Y4eOHO-Ia0opaTopHOE OOOpYAOBaHWE, B TOM YHCIIC KOMIUICKT HATypPaJIbHBIX
00BEKTOB, MOEIH, TPUOOPHI K MHCTPYMEHTHI JIIsI TPOBEACHUS IEMOHCTPALNI U TPAKTUIECKUX 3aHATUH, IEMOHCTPAIIHOHHBIE TaOIUIIBI, BUICO, MEa OCHAIIICHHUE.

B KOMIIIEKT TeXHMYECKMX W HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX CPEICTB OOYYEeHHs BXOJAT: ammaparypa sl 3aluceil U BOCHPOW3BEACHUS aylauo- W
BUJICOMH(POPMALINHT, KOMIIBIOTEP, MYJIbTHMENA IPOEKTOP, TOCKA C MHTEPAKTUBHOM MPHCTAaBKOM, KOJUIEKIIUS MEINa-PECYpPCOB, BBIXO B MIHTEpHET.

Hcnonp30BaHne SJIEKTPOHHBIX CPEICTB O0YUIECHHUS TTO3BOJISIOT:
aKTHBU3UPOBATH JESITEIHHOCTh 00YUJAIOIINUXCS, TOyYaTh 00JIee BEICOKHE KaUeCTBEHHBIE PE3YIIbTaThl O0yJICHHUS;
npu noarotoBke k EI'D obecneunBaTh caMOCTOSATETHFHOCTH B OBJIAJIEHUN COACPKAHUEM Kypca .
¢dopmupoBats UKT - KOMIETEeHTHOCTb, CHOCOOCTBYIOIIYIO YCHEIIHOCTH B Y4€OHOM 1€ TEIbHOCTH;
¢dbopmuposats YVY/I;

Hamypanvuvie 00vexkmul

HatypanbHble 00BbEKThI, UCHIOJIb3yeMble B OOy4EHUH XHMHUHU, BKIIOYAIOT B c€0sl KOJUIEKIIMM MHUHEPAJOB M TOPHBIX MOPOJ, METAJUIOB U CIUIABOB, MHUHEPATbHBIX
ynoOpeHuit, miacTMacc, KayaykoB, BOJIOKOH H T. JI.

O3HakOMJICHHE y4alluXcsl ¢ 00pa3llaMH MCXOJHBIX BEIIECTB, MOJYNPOAYKTOB M TOTOBBIX HM3AEIUIN IO3BOJSET MOJYYUTh HArJsSAHOE MpeACTaBleHHuE 00 ATHX
MaTepuagax, iX BHEITHEM BHUJIE, a TAK)KE O HEKOTOPBIX (PU3NYECKUX CBONCTBAX.
Xumuueckue peakmueovt u Mamepuaivl

OO6paiienre co MHOTUMH BeIIECTBAMU TPeOyeT CTPOroro COOJI0ICHUs MPAaBUII TEXHUKUA O€30MMaCHOCTH, OCOOCHHO MPHU BBHIIOJHEHUHU OIMBITOB CAMUMH YYal[UMUCS.
Bce nHeo6xomumblie Mephl TPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX TIOKYMEHTAaX U MHCTPYKIIMSIX.
Xumuueckaa nabopamopnan nocyoa, annapamslt u npudOOpsvl

XumMuueckasi mocyza moapa3aeiseTcss Ha ABE TPYIIIBL: 171 BHIIIOJIHEHHUS OMBITOB YUAIIUMUCS U IEMOHCTPAIIMOHHBIX OTIBITOB.

[Tpubopsl, anmapaTsl ¥ YCTAaHOBKH, UCIIOJIb3yEMbIE Ha YPOKAX XUMUU, OJPA3AEISIOT HA OCHOBE MPOTEKAIONIUX B HUX (U3NYECKUX U XUMHUUYECKUX .
Mooenu

OObeKkTaMu MOJICTTUPOBAHUS B XUMHH SIBIISIOTCS ATOMBI, MOJIEKYJIbI, KPUCTAILIBI, 3aBOJICKUE amapaThl, a TAKXKE MPOUCXOASIINE TPOLIECCHI.

B mpenogaBaHuM XUMUU HCIIOJIB3YIOTCS MOJIENH KPUCTANTMYECKHX PEHIETOK anMasa, rpadurta, cepsl, ¢ochopa, okcuna yriepoaa(lVy), moBapeHHON coiu, Jbja,
fona, skenesa, MeId, Maruus, HabopbI MOJIENei aTOMOB ISl COCTABJICHUS IIAPOCTEPIKHEBBIX MOJIETICH MOJIEKYI.
Yueonwvie nocooua na neuammnoii ocnose

B mporecce oOyueHuss XUMUU HCIONB3YIOTCS CIEAYIONIME TAaONHIIBI MOCTOSHHOTO JSKcroHupoBaHus: «llepuoanueckas cucremMa Xxumudeckux snemeHtoB J[.U.
MenneneeBay, «Tabnuna pacTBOPUMOCTH KUCIOT, OCHOBAaHHUM U COJIEH», « DMEKTPOXUMHUUECKUN Psii HANIPSDKEHUH METaioB», «KpyroBopoT BelIecTB B MPUPOJIE» U

Ap.



Jist opraHu3aniy caMoCTOSITEIbHOM paboThl 00YJaIONIMXCS HA YPOKaX MCIIONIB3YIOT pa3HO0Opa3Hble AUJAKTHYECKIE MaTEepUabl: TETPAId Ha IEYaTHOW OCHOBE WU
OTJeNbHBIC PA00YHe JTMCTHl — MHCTPYKIMU, KAPTOUKH C 3aJJaHUSIMH Pa3HON CTETIEHU TPYAHOCTH JUISL U3YY4EHHUs] HOBOIO MaTepuala, CaMOTIPOBEPKU U KOHTPOJISI 3HAHUI
y4aluxcs.

Jlnst oGecriedeHnst 6€30MacHOTO TpyAa KaOWHETe XMMHH UMEETCS:
IIPOTUBOIIOKAPHBII MHBEHTAPh
alITCUKy C Ha60pOM MCIUKAMCHTOB U IICPEBA30YHBIX CPCIACTB,
MHCTPYKIMIO 0 TpaBHiIaM 0€30IIaCHOCTH TPy AJIS 00yJaronuxcst
e KypHaJ perucTpalyy HHCTPYKTaXa 10 MpaBuiiaM 0€3011aCHOCTU TPYAA.

Pexomenayemas aureparypa.
Jluteparypa, ncnoJib3yemMasi ydHuTeJIeM:
- OCHOBHAA TUMepamypa
1. I'abpuensa O.C. [Iporpamma kypca xumun st 8-11 kiaccoB 00meo0pa3zoBaTenbHbIX yapexaerunit. — M.: Ipocda, 2017,
2. I'abpumensu O.C. Xumus: 8 xinacc : yueOHUK 1151 0011eo0pa3oBaTenbHbIX yupexxaeauid. — M.: JIpoda, 2017.
- 0onoHUMeNbHAs TUmepamypa
1. T'abpuensu O.C. M3yuaem xumuto B 8 KiI.: nuaaktudeckue marepuansl / O.C. 'abpuensn, T.B. CmuproBa. — M.: biuk mutroc, 2016
2. Xumus: 8 Kiacc: KOHTPOJIbHBIE M TpoBepouHbie paboThl K yueOHuKy O.C. ['abpuensna «Xumus. 8 xkinacey / O.C. IN'abpuensn, [1L.H. bepeskun, A.A. YmakoBa u zip. —
M. : Ipocda; 2017
3. T'abpuensu O.C., Bucko6oitaukora H.I1., fmykoBa A.B. HacTonbHast kaura yuutens. Xumus. 8 Ki1.: Mertoaudeckoe nmocooue. — M.: [Ipoda;2017
4. I'abpuensu O.C., Pynos H.H., Tonkyno B.. XuMuueckwuii skciepuMeHT B 1koJie. 8 kinacc. — M.: [Ipoda, 2016
5. Anxumuk (http://www.alhimik.ru/) - oquH U3 ITy4Imux calTOB PyCCKOSI3BIYHOTO XUMHYECKOro VIHTEpHETa OpUEHTUPOBAHHBIN HA YUUTENS U YICHUKA, MPEoaaBaTes
u crynenrta.2019
2. Jluteparypa, pekoMeHayeMasi 1JIsl y9amuXxcsl.
- OCHOGHAA TUMepamypa
INabpuensu O.C. Xumust: 8 knacc : yueOHUK AJisi 001eo0pa3oBaTenbHbIX yupexaeHuid. — M.: lpoda, 2017, 2018
- 0onoIHUMeENbHAS TUmepamypa
1. Kypnan «Xumus B mkomue»;2019
2. Kontpen - Xumus mig Bcex (http://kontren.narod.ru). - nundopmanroHHO-00pa30BaTENbHBIN CAUT AJS TeX, KTO M3Yy4aeT XUMHIO, KTO €€ Mpernojaer, JUisl BCeX KTO
uHTepecyercs xumueit.2019
3. Anxumuk (http://www.alhimik.ru/) - oauH U3 Iy4Iux caiiTOB pyCCKOSI3BIYHOTO XUMUYECKOTo MIHTepHeTa OpHeHTUPOBAHHBINA Ha YUHUTENS U YUEHHKA, IPenoaBaTes
u ctyaenrta.2019
4. DHIMKJIOTIEAMYECKUH CIOBaph FOHOTO XuMHKa, 2019

Meauapecypchl.
- CD «Heoprannueckast XuMHs», U3AATEIBCTBO «Y UUTEIIb)



CD «lIkona Kupuuia u Medoausy, U31aTenbCTBO «Y YUTEIbY
Xumus. [Ipoceemenne «Heopranuueckas xumush»,. 8 kiacc. (Ha 2-X JUCKax)
Xumus (8-11 knacc). Bupryanbnas naboparopust (yaeOHOE 3JEKTPOHHOE U3TaHUE)
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