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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma y4eOHOro Kypca mo XUMUHU Ui 8 kiacca paspaborana Ha ocHoBe PI'OC BTOpOro MOKOJEHUS, MPUMEPHOH MPOrpaMMBbl OCHOBHOTO
ob1ero obpa3oBanus mo xumuu (0a3oBbIi ypoBeHb) U aBTOpckoi mporpammbl O.C. I'abpuensna (I"abpuensa O.C. mporpamma kypca xumum s 8-11 kmaccos
o01meoOpazoBatenbHbIX yupexaeauii M: [Ipoda,2010r).

[IporpamMma paccunTana Ha 68 dacoB (2 yaca B HeAento). [laHHas mporpaMMa KOHKPETH3UPYET coAep KaHue CTaHAapTa, AaéT pacnpenenenne ydeOHbIX 4acoB
o pasaenaM Kypca, OciIeIoBaTeIbHOCTh N3YUEHHUSI TEM U Pa3ZIeioB ¢ YYETOM MEXKIPEIMETHBIX U MPEAMETHBIX CBSI3€H, IOTMKH Y4eOHOT0 Tpoliecca, BO3PacTHBIX
0COOCHHOCTEH yJaiuxcsl.

XuMHs, KaK OJlHAa M3 OCHOBOIIOJNATAIOIINX OOJACTEH eCTeCTBO3HAHUS, SIBISIETCS HEOTHEMIIEMOW YacThio 00pa3oBaHMs MIKOJLHUKOB. Kakaplili yernoBek
JKUBCT B MUPEC BCUICCTB, IMMOTOMY OH JOJIDKCH MMCTH OCHOBBI (I)yHI[aMCHTaHBHBIX 3HAaHUN T10 XUMHU (XI/IMI/I‘IGCK&SI CHMBOJIMKA, XUMHWYCCKNUEC ITIOHATHUI, q)aKTI)I,
OCHOBHBI€ 3aKOHBI U TeOpI/II/I), IIO3BOJIAOIINE BBIpa6OTaTB MMpEeACTaBJICHUA O COCTAaBC BCUICCTB, UX CTPOCHUU, MPEBPALICHUAX, IMPAKTUYCCKOM HCIIOJIB30BAHHHU, a
TaKXE 06 OIMaCHOCTH, KOTOPYIO OHHM MOI'YT NPCACTAaBJIATH. I/I3y‘135{ XUMUIO, ydalllueCd Y3HAIOT O MaTCpUaIbHOM CIUMHCTBE BCCX BCHICCTB OKPYXKAIOIICTO MUpa,
00YCIIOBIIGHHOCTH CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MMO3HABAEMOCTH M IMPEACKa3yeMOCTH XUMHUYECKHX sIBICHWH. V3yueHue CBOMCTB BeIIECTB M UX
MpeBpaIeHuil CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUS, a TIpaKkTHUecKass paboTa ¢ BelecTBaMH (J1a00paTOPHBIE ONBITH) — TPYJOIIOOHIO0, aKKYPaTHOCTH H
coOpanHocTH. Ha mpuMepe XMMHM ydaliydecs MOJIYYaroT MPEACTABICHHS O METOJAaX MMO3HAHUS, XapaKTePHBIX JUIS S€CTECTBEHHBIX HAyK (DPKCIECPUM CHTAJIBLHOM U
TEOPETHIECKOM).
Pabouas mporpamma yuebHOro Kypca XUMHH JIsi 8 Kilacca coCTaBiieHa Ha OCHOBE [IpMMepHOi MmporpamMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs MO0 XUMHH
(0a30BBIi YPOBEHB) U IMPOrpaMMbl Kypca XMMHH IS ydaluxcs 8 KjaccoB o0ieo0pa3oBarenbHbiX yupexaenuii apropa O. C. I'adpuensHa (2010 rona).
[Iporpamma paccantana Ha 68 yacoB (2 yaca B HEZIENIO), B TOM YHCJIe Ha KOHTPOJIbHBIE paOOThI- 4 "aca, mpakThyeckue paboThl —7 4acoB.
Coneprkanue MporpaMMbl HAIpaBIICHO Ha OCBOCHHUE yUaIlUMHCS 3HAHUH, YMEHHUI 1 HABBIKOB Ha 0230BOM YPOBHE.
Ilesn 3ydeHnss XUMHU B 8 Kiacce:
* OCBOCHHE Ba)KHEHIINX 3HAHMH 00 OCHOBHBIX IOHATHAX U 3aKOHAX XUMHH, XUMHUECKOH CHMBOJINKE;
* OBJQJICHUE YMCHUSAMH HAOIIONATh XMMUYECKHE SIBJICHHS, MPOBOIUTH XUMHUYECKHH SKCIEPUMEHT, MPOU3BOANUTH PACUeThl HA OCHOBE XMMHUYECKHX ()OpMYyI
BEILIECTB U YPABHEHUM XMMUYECKUX PEaAKIIUM;
* pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB M HMHTEICKTYaJbHBIX CIOCOOHOCTEH B TpoIlecce MpPOBEACHHS XHMHYECKOTO SKCIIEPUMEHTA, CaMOCTOSTENBHOTO
pUOOPETeHNS 3HAaHUH B COOTBETCTBHHU C BOSHUKAIONIIMMH KH3HEHHBIMH OTPEOHOCTIMH;
* BOCHHTaHHME OTHOLICHHS K XUMHU KaK K OTHOMY U3 (pyHIaMEHTAIBbHBIX KOMIIOHEHTOB €CTECTBO3HAHMUS 1 3JIEMEHTY O0IIeUeI0OBEYECKON KYIIBTYPBI;
* IIpUMEHCHHUE TONYYCHHBIX 3HAHWH M YMEHHH IS Oe30I1acHOrO HMCIONB30BAHUS BEIIECTB M MAaTEpHANIOB B OBITY, CEIBCKOM XO3SHCTBE M HAa IPOHM3BOJICTBE,
penIeHus MpaKTHYEeCKHUX 3aa4 B IOBCEIHEBHOM KHU3HH, IPEIYIPEKICHHS SBICHAH, HAHOCSIIMX BPEJ 30POBBIO YEIOBEKA M OKPY)KAIOIIEH cpere.
3apaum:
1.CdhopmupoBaTh 3HaHHE OCHOBHBIX IMOHSITHN U 3aKOHOB XFMHUU;
2.BocriiThIBaTh OOIIEYEIOBEYECKYIO KYIBTYPY;
3. YuuTh HaOMIOAATh, IPUMEHSATH MTOTyYCHHBIC 3HAHUS Ha TIPAKTHKE.
JIMYHOCTHBIMH pe3yIbTaTaMH M3y4eHUS MpeaMera « XUMUs» B § Kilacce SBIISIOTCS CICAYIONHE YMEHUS:
® 0OCO3HABAaTh SJMHCTBO U IIEJIOCTHOCTH OKPYXKAFOLIEr0 MUpPa, BOSMOXKHOCTH €r0 MMO3HABAEMOCTH M 00BSICHUMOCTH Ha OCHOBE JIOCTHKEHUH HAYKH;

® [TOCTCIICHHO BBICTPpAUBATDH COOCTBEHHOE LEJIOCTHOC MHUPOBO33pCHUEC: OCO3HABATH l'IOTp€6HOCTI> 1 TOTOBHOCTB K CaMOOGpa?.OBaHI/II-O, B TOM YHCJIC U B paMKax
CaMOCTOSTEIbHOMN JACATCIIbHOCTH BHEC IIKOJIBI;
® OLICHUBATD JXU3HCHHBIC CUTYAallUN C TOYKU 3PCHUA 0e30IacHOro o6pa3a JKU3HU U COXPAaHCHUA 300POBbA;

® OIICHHWBATh 5KOJIOT" HYCCKUM PUCK B3aMMOOTHOIIICHUH YCIIOBEKA U IpUpPOALI.



° (bOpMHpOBaTI: 9KOJIOTMYCCKOC MBIIIUICHUC: YMCHHUC OLICHUBATHL CBOIO ACATCIIBHOCTD U MMOCTYIIKU APYTUX J'IIO,Z[ef/i C TOYKHU 3pCHUA COXPAHCHUA Opr)KaIOHICfI
CpCabl - rapaHTa JXU3HU U 6J'IaI‘OHOJ'Iy‘lI/I}1 J'IIOI[Cﬁ Ha 3emuie.

MeTtanpeaMeTHbIMH pe3ybTaTaMH H3yYeHHUS Kypca «XUMUs» sBIseTcs (OopMUpOBaHUE YHUBEPCATBHBIX yueOHbIX aerictuii (Y'Y ).

Peeynamuenvie YVJI.
® CaMOCTOSITEIILHO OOHAPYKUBATh U (DOPMYJIUPOBATH YUCOHYIO ITPOOIEMY, ONIPEAEIITh 1IE/Ib Y4eOHOM NeATeIbHOCTH;
® BhIABUT'aTb BEPCUUN PCHICHUA HpO6HeMI)I, 0CO3HABaTh KOHEYHBIN pEIyibTaT, BI)I6I/IpaTI) U3 NMPEIJIOKCHHBIX U UICKATh CAMOCTOATCIILHO CpE€ACTBA JOCTUKCHUSA
LeIy;
® COCTaBJISITh (MHAMBUAYaIBLHO WM B TPYIIIE) TUIAH PELICHUS TPOOIIEMBI;
o pa60Ta;1 110 1JIaHy, CBEPATH CBOU ILCI\/'ICTBI/IH C ICJIbIO U, IIpH HCO6XOI[I/IMOCTI/I, HUCHPaBJIATb OHII/I6KI/I CaMOCTOSATCIIbHO,
® B JTHAJIOTE C YUYUTEIEM COBEPIICHCTBOBATH CAMOCTOATEILHO BHIPAOOTaHHBIC KPUTEPHUH OICHKH.

Tosnasamenvuvie YYJ/I:

® aHAIM3UPOBaTh, CPABHUBATH, KIIACCU(UIIMPOBATH U 00001IAaTh (GAKTHI U SBIICHHUS. BBISABISATH NPUYMHBI U CIIEACTBUS MPOCTHIX SBICHHUH.

® OCYILIECTBIISITh CPABHEHHE, KIIACCH(PUKAIINIO, CAMOCTOSITENBHO BEIOWPAst OCHOBAHUS U KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX OIepaIuii;

® CTPOUTB JIOTHYECKOE PacCy K I€HNE, BKIIOYAOIIee YCTAaHOBICHUE TPUINHHO-CIIEACTBEHHBIX CBSI3EH.

® C03/1aBaTh CXEMaTHUECKHE MOJICIH C BBIJICJICHUEM CYIIECCTBEHHBIX XapaKTEPUCTHK 00BEKTA.

® COCTaBJISITh TE3UCHI, PA3JIMYHbBIE BUJIBI IIJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

® IpeoOpa3oBbIBATH MH(POPMAIIMIO W3 OJHOTO BUJIA B IPYroi (TaOIuIly B TEKCT U TIp.).

® YMETb OIPEACNIATh BO3MOXKHBIE HCTOYHUKH HEOOXOMMMBIX CBEAECHHH, TPOU3BOIUTE IOMCK MH(OPMALNH, aHATU3UPOBATH U OLICHUBATH €€ IOCTOBEPHOCTH.

Kommynuxamusnoie YYJI:

CaMocTosTeThHO OPraHN30BEIBATH YI€0HOE B3aUMOIEHCTBHIE B TpyIIe (OMpeneNnaTs oOIme [eld, pacpeaensTs PO, J0TOBapUBATHCSA APYT C JPYTOM U T.J.).

IIpenMeTHBIMH pe3yJIbTATAMH U3ydEHUS TPEAMETa SBISIFOTCS CIeTyIOINe YMEHS:
® OCO3HaHWE POJTU BEIIeCTB:
- OTIPEENATh POIb PA3IUYHBIX BEIIECTB B IMIPHPOJIE U TEXHUKE;
- OOBSACHATH POJTH BEIIECTB B UX KPYTOBOPOTE.
® pPacCMOTpPEHNE XUMHUYECKUX TTPOIIECCOB:
- IPUBOUTH MPUMEPHI XUMHUYECKHIX MTPOIIECCOB B TIPUPOJIE;
- HaXOJWTh YePTHI, CBUACTEICTBYIOIMNE 00 OOINX MPU3HAKAX XUMHUECKUX MPOI[ECCOB U MX PA3TUUHSIX.
® WCIONTb30BaHNE XMMHYECKIX 3HAHUH B OBITY:
— OOBSICHATH 3HAUCHHE BEIIECTB B )KU3HU U XO3SHCTBE YEIOBEKA.
® OOBSICHATH MHP C TOUKH 3PEHHS XUMHHU:
— MIEPEYUCIISITh OTIIUMIUTEIBHBIE CBOMCTBA XUMHUYECKUX BEIIECTB;
— pa3M4aTh OCHOBHBIE XUMHUYECKUE ITPOIIECCHI;
- ONpEENsTh OCHOBHBIE KIIACCHI HEOPTAHUYECKUX BEIECTB;
- IIOHUMATh CMBICT XUMHUYECKUX TEPMUHOB.
® OBJIAJICHHE OCHOBAMHU METOJIOB IMO3HAHUS, XapPaKTEPHBIX JUIA ECTECTBEHHBIX HAYK:
- XapaKTepHu30BaTh METO/bl XUMUYECKON Hayku (HAOIIOCHNE, CPAaBHEHHE, YKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B IIO3HAHUH ITPUPOJIBL;



- IPOBOJMTH XUMHUYECKHE OIBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTaThI.

e yMEHHE OLICHUBATD TIOBEICHHUE YEIOBEKa C TOUKH 3PEHUSI XUMHUECKOH 0€30MacHOCTH IO OTHOLICHHIO K YEIOBEKY U MPHUPOJE:
- MCIONB30BaTh 3HAHHS XMMUH MIPHU COOJIOACHUH MTPAaBUII UCTIONB30BAHUS OBITOBBIX XUMHUUECKHUX MPENapaTos;
— pasnuyath onacHble U Oe30MacHbIe BEIIECTBA.

Pabouas mporpamMma mocTpoeHa Ha OCHOBE KOHLEHTPHUYECKOTO MOAXO0Ma. DTO AOCTUTAETCS MYTEM BBIWICHEHUS AWIAKTUYECKOW €AWHUIBI — XUMHYECKOTO
JJIEMEHTa - W JallbHEHIIeM YCIOKHEHHU W PaCIIMPEHUH €e: 37eCh TaKOBBIMU BBICTYMAIOT ()OPMBI CYIIECTBOBaHHS (CBOOOJHBIC aTOMBI, MPOCTHIE M CIIOXKHBIC
BeIleCTBa). B mporpamme yduThIBaeTCs peannsanis MEKIPEAMETHBIX CBsi3ei ¢ KypcoMm ¢usuku (7 kiacc) U 6uonoruu (6-7 Kiaccel), I7/€ JaeTcsi 3HAKOMCTBO C
CTPOCHHEM aToOMa, XMMHUYECKOH OpraHu3aluell KIeTKH U MpoleccaMu oOMeHa BELIeCTB.

OcHoBHOI (OpMOI oOpraHuzali yY4eOHOro TIpollecca SBIACTCA KIACCHO-YpOYHAasi cHUcTeMa. B KadecTBe OMONHUTEIBHBIX (OPM OpraHu3aliH
00pa3zoBaTeNbHOr0 Tpollecca HCIMOIBb3YeTCss CHUCTeMa KOHCYJIBTAIIMOHHOW TOAJEPIKKH, WHIWBHUIYAIbHBIX 3aHSTHH, CaMOCTOSTENbHAas paboTa ydamuxcsl ¢
WCTIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA.

[peobnanatomieit GopMoil KOHTPOJS BHICTYIAIOT TMCEMEHHBIH (CaMOCTOSITENbHBIE U KOHTPOJIbHBIE paboThl) M YCTHBIN onpoc (cobecenoBaHue).

HcxonHpIMH JOKYMEHTAMU VISl COCTABJIEHUS MPUMepa padoyeii NporpaMMbl SIBUJINCH:

[puka3 MunoOpHayku ot 17.12. 2010r. Ne 1897 «O06 yrBepxaeHun u BBeaeHuu B aeiictBue ®I'OC OO0»

[Mpuka3 MunobOprayku ot 17.05.2012 Ne 413 «OG6 yrBepkennn u BBenennu B jeiicteue ®I'OC cpemHero( momHoro) odmero oo0pa3zoBaHush

3. TIucemo MunucrepcTBa odpazoBanust u Hayku P® ot 19 ampens 201 11. Ne03-255 «O BBefieHnu denepalibHbIX TOCYIapCTBEHHBIX 00pa30BaTEbHBIX
CTaHIApTOB OOIIEr0 0Opa30oBaHUD»

4. Tlpuka3z Munoopuayku Poccun ot 7 uronst 2012 1. Ne 24480 «O0 yTBepkIeHHH (eliepaabHOro Tocy1apCTBEHHOr0 00pa30BaTeIbHOIO CTaHAapTa
cpenHero (TIOJTHOTO) 00IIero 00pa3oBaHUD»

5. @enepaabHOrO TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOTO 001Iero oOpa3zoBanus (mprka3z MuHuCTepcTBa 00pa30BaHUS U HAYKH
Poccuiickoit ®emepartuu ot 17 pexkabps 2010 r. Ne 1897)

6. TIpumepHbIe IporpaMMBbI IO YIEOHBIM MpeaMeTaM (denepaibHOro 6a3ucHOro y4eOHOro IiaHa.

N =

3a ocHOBy paboueil mporpaMMbl B3sTa IporpamMma Kypca xuMmud mias 8-11 kimaccoB obOmieoOpasoBarenbubix yupeknenuii (asrop O.C. T'abpuensn),
pexomenoBaHHas JlemaprtameHTOM 00pa3oBaTENBHBIX MPOrpaMM M CTaHIAApTOB oOmero ooOpazoBaHus MuHmcTepcTBa oOpasoBanms P®, omyOmmkoBaHHAs
nznarenbcTBoM «JIpoda» B 2010 romy.
[Ipemmaraemsie MaTepraisl pa3paboTaHbl HA 0cCHOBE aBTOpcKoi mporpammbl O.C.I'abpuernsHa, cooTBercTBytome denepatbHOMy KOMIIOHEHTY [ ocy1apcTBEHHOTO
CTaHmapTa odmero oopazoBaHus 1 AOMyIIeHHOH MuHHCTEpCTBOM 00pa3oBanus U Hayku Poccuiickoit @eneparmu (O.C.I"abpuensa [IporpamMmma Kypca XUMUHU ISt
8-11 xiraccoB 0011e00pa30BaTENbHBIX YUPSKIACHUHN — 2-€ u3Manue, nepepadboranHoe u gomnoiaHeHHoe — M.: Ilpoda, 2010.).
ABTOPCKOI1 IpOrpaMMe COOTBETCTBYET yUeOHUK: « XUMHUS 8 Ki1accy
B aBTOpCKYyIO IpOrpaMMy BHECEHBI CIEYIOIINE N3MEHEHHUS:
1.YBeanuyeHo 4uciio 4acoB Ha U3YUCHUE TEM:
- «BBenenune» 5 4acoB BMecTO 4 4acoB 3a CUET BKIIFOUSHHSI MPAKTUIECKUX padoT Nel m Ne2.
Tema 3 «CoenrHEHNST XUMUYECKUAX 3JIEMEHTOB» 10 15 4acoB BMecTo 12 4acoB 3a cUeT BKIFOUEHUS MpakThudeckux padot Ne3 m NeS.
Tema Ned «I3MeHeHHS, TPOUCXOIAIINE C BemecTBaMu» 12 yacoB BMecTo 10 4acoB 3a cUeT BKIFOUEHHsI PAKTUIECKOH paboThl No4,

Tema Ne6 «PactBopenue. PactBoprl. CBOHCTBa pacTBOPOB 3JIEKTPOIUTOB» 22 dYaca BMECTO 18 yacoB 3a cyeT BKIIIOYEHHUS MpakTHueckux pador Ne8, 9.
[IpakTudeckas padora Ne6,7 UCKITFOUEHBI, T.K. OTBITHI U3 ATHX Pa0OT MOBTOPSIOTCS B MpaKTHIecKoi padore Ne8.
Takum oOpa3zom, mpakTU4ecKkrue padoThl, COCTABISIOMIME TEMY 5 U TeMy 7, paclpeleNeHbl 1Mo APYTuM TeMaM Kypca B COOTBETCTBHH C MU3y4aeMBIM MaTEpHATIOM
(mymepauus npaktuyeckux pador no yueouuky O.C. 'abpuensna 2013r. usnanus)



2.YBeJn4eHo YKcio YacoB Ha u3yueHue BBenenus st usydeHust vHCTpykTaxka o Th npaBui nosenenust U paboThl B KAOMHETE XMMHUHK. Y MEHBIIEHO YKCIIO YacoB
Ha M3y4YeHHe TeMbl 1 «ATOMBI XUMHUYECKUX 3JIeMeHTOB» ¢ 10 yacoB o0 7 4acoB, T.K. MOHATHE 00 M30TONAaxX paccMaTpuBaeTcs Ha ypoke « OCHOBHBIE CBEICHUS O
CTPOCHHUU aTOMOBY». YBeJW4YeHO 4KciIo yacoB Ha u3ydeHue TeMbl Ne3«CoenuHeHHs XMMUYECKHUX SJIEMEHTOB» B CBSI3M C TPYAHOCTSMH B pEIIEHHH 3aJad Ha
Hax0X/IEHUE MAacCOBOM JIOJM BEIIECTBA. YBEJIHMYEHO YHCIIO YacoB Ha u3ydeHue TeMbl Ned «lI3MeHEeHHs, MPOUCXOASIINE C BEIIeCTBAMUY, T.K. BKIIOUYEHA TEMa O
MOHATUU CKOPOCTU XMMMUYECKOM PEAKLUU U BO3HUKAIOT 3aTPYJHEHMS [IPU pacyeTax 0 ypaBHEHUSIM XMMHUYECKHX PEaKIMi. YBEJIHYEeHO YKCIIO YACOB Ha U3YUYCHHE
TeMbl NeS« PactBopenue u pactBopsl. OBPy, T. K.IpoBOAUTCS rO10Bas K.p. 32 Kypc 8 Kiacca ¥ BOSHUKAEeT HE0OXOIUMOCTh CUCTEMHOr0 0000I11eHHs BCEro yueOHOro
MaTepuana U3y4eHHOr 0 3a Iofl.

3.U3 aBTOpCKOI MpOrpaMMbl HCKITFOUEHA YacTh y4eOHOI0 MaTepuaia, KOTOPbIH OTCYTCTBYET B 00513aTEIbHOM MHHUMYME COZICPKAHHUS OCHOBHBIX 00pa3oBaTeNbHBIX
MporpaMM JJisi OCHOBHOM IIKOJBI, TAaKXKe WCKIIOUYEHBl HEKOTOpbIC JEMOHCTPAIMOHHBIC OIBITHI W JIA0OpaTOpHBIC PabOTHl M3-32 HEAOCTaTKAa BPEMEHH Ha HX
BBITIOJIHEHUE MPH 2 yacax B HEJEN0, TaK Kak aBTOpCKas IporpaMma npenycMaTpuBaer 2/3 gaca B HEJedro.

KonkperHbie TpeOoBaHHS K YPOBHIO MOATOTOBKH BBITYCKHUKOB ONpPE/IENIeHbI TS KaXK/I0r0 YpOKa M BKIIIOUEHBI B TOYPOYHOE MJIaHUPOBAHHE.

B noypounom mnanupoBanuu B rpade «3ydaembie BOMpOCkDy KYPCHBOM BBIJIENIEH MaTepuai, KOTOPbIA MOAJISKUT U3yYEHUIO, HO HE BKIItoYaeTcs B TpeboBaHUs K
YPOBHIO TIOATOTOBKH BBIITYCKHUKOB.

Temamuueckoe nianuposanue no xumuu, 8 Kuacc,
(2 uaca ¢ neoenro, écezo 68 uacoe)



YMK O.C. I'abpuenana.

Ne | HaumeHoBaHue TeMbl Bceero N3 anx
n/m 4acoB
IMpakTHyeckue padoThl Koutpoan YPOKH
HbIE
padoThI
1. | Tema 1.BBenenue 6 Nel,No2. ITpuémsr oOpatieHus ¢ 1a00paTOpHBIM 000pyIOBAaHUEM U 4
HaOJII0/ICHHE 32 TOPSIIIEeH CBEUOH.

2. | Tema 2. 9 K.p. Nel 6
ATOMBI XUMHYECKHAX DIIEMEHTOB

3. | Tema 3. 5 )
ITpoctele BemecTBa

4, Tema 4. 16 Ne3. A”anu3 oYBbl U BOJBI. K.p. Ne2 13
CoenuHeHns: XUMUYECKHUX Ned. ITpuroroBneHme pacTBopa caxapa ¢ 3aJaHHONH MaccoBOU Jomnein
JJIEMEHTOB PacTBOPEHHOTO BEIECTBA.

5. | Tema 5. 13 NeS. Tpru3HaKK XUMHUECKUX PEAKIIMMA. K.p. Ne3 10
M3MeHeHus1, mpoucxoasime ¢
BEIIIECTBAMH.

6. Tema 6. 20 No6.CBoiicTBa KHCIOT, OCHOBAHHH, OKCHUIOB M COJIEH. Hrorosast 19
PactBopenme. PactBoprl. CBoiicTBa Ne7. Pemrenue skcriepruMeHTANBHBIX 3a/1ad. K.p. Ne4
PacTBOPOB AJIEKTPOIIUTOB.
Hroro: 68 6 4 58

COJAEPXKXAHME U3YUYAEMOI'O KYPCA
8 KJIACC




Tema 1. BBegenne B xumuio (6 1)

XUMUS — HayKa O BEIIECTBAX, UX CBOMCTBaX U MPEBPALICHUSX.

[oHsTHE O XMMUYECKOM dJIEMEHTE U (POPMax ero CyleCTBOBaHHS: CBOOOAHBIX aTOMaXx, IPOCTHIX U CIIOHBIX BELIECTBA

[IpeBpamenus BemecTB. OTMYME XUMUYECKUX PEaKIUN OT PU3MUECKUX SABICHUN. POllb XUMHH B )KU3HU YeTIOBEKA.

KpaTkue cBeneHusl U3 MCTOPUM BO3HWKHOBEHHMSA M pa3BUTHS xuMuu. [lepuon anxumuu. [lonstue o ¢pmnocodckom kamue. Xumusi B XVI B. Pazsutne
XuMuH Ha Pycu. Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHHMH XUMHUYECKOH HayKH - paboTsl M. B. JlomoHocoBa, A. M. Bytiepoga, /I. 1. Menneneesa.

Xumuueckass CHUMBOJHMKA. 3HAKM XHMHUYECKHX JJIEMEHTOB M TPOUCXOXKICHUE HMX Ha3BaHW. Xummuueckue (opmynbl. WMHIEkch U K0d(DOUIHECHTHI.
OTHOCUTENBHBIE aTOMHAs U MOJICKYJISpHAsI Macchl. PacdeT MaccoBoii 0K XHMHUYECKOT0 3JIeMEHTa Mo (POpMYyJIe BELIeCTBA.

[lepronnyeckas cucremMa xumudeckux anemeHToB J[. M. MenzaeneeBa, ee cTpykTypa: Majble U OONbIINE TEPUOJIBI, TPYIIBI U TMOATPYNNH! (TJIaBHAS U
nobouHas). [lepuoanyeckas cucrema Kak cripaBOuHOE MocoOue JUIst OMyYEHHS CBEICHUH 0 XUMHYESCKUX DJIEMEHTAaX.

Pacuérnble 3agaun. 1. Haxoxk/eHne OTHOCUTENBHON MOJIEKYJISIPHOH MAacChl BEIIECTBA MO €ro XuMuueckor Qopmysie. 2. Boluncienne MaccoBOi a0in
XHUMHYECKOT0 DJIEMEHTa B BEIIECTBE MO ero (hopmyIie.

IIpakTHyeckas padora Ne 1
[IpaBuiia TexHUKK 0€30IMACHOCTH IIPH paboTe B XMMHUYECKOM KabuHere. JlaboparopHoe o0opymoBaHuE U OOPAIICHHE C HUM.

IIpakTuyeckas padora Ne 2
HaGumonenne 3a ropsimeii CBE4Oid.

IIpeaMeTHbIE Pe3yJabTAThl 00YUeHHS

VYvyamuiics TOJKEeH ymems.:
® WCIONB30BaTh MPH XapaKTEPUCTHKE BEIIECTB IMOHATHS: «QTOM», «MOJIEKYJa», «XUMHUYECKHHA JIEMEHT», «XHUMHUYECKUH 3HAK, WM CHMBOI», «BEUIECTBOY,

«IIPOCTOE BEIECTBOY», «CIOKHOE BEIECTBO», «CBOWCTBA BEIIECTBY», «XUMHUYECKHE SIBICHUS, «(DH3UUECKHE SIBICHHS», «KO3(DQUIMEHTH, «HHIEKCHI,

«OTHOCHTENThHAS ATOMHAS MACCay, KOTHOCUTENBFHAS MOJIIEKYJISIpHAS Maccay, «MaccoBasi IOJsI AJIEMEHTa;

3HATH: MIPEIMETHI H3yUEHHS €CTECTBEHHOHAYYHBIX NUCIUIUIMH, B TOM YHCIIE€ XUMUW; XUMAYECKAEe CHMBOJIBI, UX Ha3BaHUS U MTPOU3HOIICHHE;

KJIaCCH(HUIIMPOBATH BEIIECTBA IO COCTaBYy Ha MPOCTHIE U CIIOXKHEIE;

pasIMyaTh: Tela M BEIIECTBA; XMMUYECKHIA 3JIEMEHT U ITPOCTOE BEIIECTBO;

OIMCHIBaTh: ()OPMBI CYIIECTBOBAHMSI XHMHYECKHX DJIEMEHTOB (CBOOOIHBIE aTOMBI, INPOCTHIE BEIIECTBA, CIIOXKHBIC BeIeCcTBa); TaOMMYHYIO (hopMy

[leproanyeckoil cUCTEMBI XUMUYECKUX JIIEMEHTOB; TOJIOKEeHUE dneMeHTa B Tabmuie J[. M. MenzaeneeBa, MCIONB3ysl MOHATHSA «IEPUOM», «TPYIIIIay,

«TJIaBHAS MOMTPYIIAy, «II0O0YHAS ITOATPYIITAY; CBOUCTBA BEIIECTB (TBEPHABIX, )KHUIKUAX, Ta3000pa3HBIX);

e OOBICHSATH CYIIHOCTh XMMHUYECKHX SBJICHUN (C TOUKH 3PEHUS aTOMHO-MOJICKYJISIPHOTO YIEHHUS) ¥ X MMPUHIAITNATBHOE OTINYHE OT (DU3MUECKUX SBIICHHIA,

® XapaKTepHU30BaTh: OCHOBHBIE METO/bI M3yUEHUS €CTECTBEHHBIX NUCIUILINH (HAOMIOJECHNE, SKCIIEPUMEHT, MOIEIHPOBAHIE); BEIECTBO 10 €r0 XUMHUYECKON
(hopMyIie coriacHo IJIaHy: Ka4eCTBEHHBIN COCTaB, THII BEIIecTBa (ITPOCTOE MIIM CIOKHOE), KOIMYECTBEHHBIH COCTaB, OTHOCHTEIIbHAS MOJICKYIISIpHAsT Macca,
COOTHOIIIEHHE MAacC JJIEMEHTOB B BEIIECTBE, MACCOBBIC IOJHM JJIEMEHTOB B BEIIECTBE (I CIOKHBIX BEIIECTB); POIb XUMHH (IOJOKHUTEIBHYIO WU
OTPUIIATENBHYIO) B )KU3HH YeJIOBEKA, apryMEHTHUPOBATH CBOE OTHOIIIEHHE K ATOH IpodiIeMe;

® BEIYHCIATh OTHOCHTEIBHYIO MOJIEKYIISIPHYIO MacCy BEIIECTBA U MACCOBYIO JOJ0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUSX;

® TIPOBOIUTH HAOIIOAEHUSI CBOWCTB BEIIECTB U SIBJICHUH, TPOUCXOISINNX C BEIIECTBAMU;

e coOMrOIaTh IpaBHIIa TEXHUKH O€30ITaCHOCTH TPY MPOBEICHUN HAOIIOICHUH 1 1a00paTOPHBIX OIBITOB.



MertanpeaMeTHbIe pe3yJbTaThI 00y4eHUs

Yuanuiicst TOJKEH ymemy.
®  ONpeaensATh NPoOJIeMBl, T. €. YCTaHABIMBATh HECOOTBETCTBUE MEXK/IY KEaeMbIM U ICHCTBUTEIBHBIM;
COCTaBJIATH CIOXHBIN TUIAH TEKCTA;
BJIAJIETh TAKUM BHJIOM HU3JIOKEHUS TEKCTa, KaK TIOBECTBOBAHMUE;
M0J] pPyKOBOJICTBOM YUHUTENSI IPOBOJUTH HETIOCPEICTBEHHOE HAOIIOICHHE;
MOJ] pPYKOBOJICTBOM YUHUTENSI OPOPMIISITH OTHET, BKJIIOYAIOIIMI OIMCAHNE HAOIIOACHHS, €ro Pe3yIbTaTOB, BHIBOIOB;
WCTIOJIb30BaTh TaKOM BHJ MBICJICHHOTrO (MI€aIbHOTO) MOJEIMPOBAHUS, KaK 3HAKOBOE MOJEIMpPOBaHME (Ha TpUMepe 3HAKOB XHMHYECKHUX JIIEMEHTOB,
XUMHYECKUX (HopMyn);
WCTIOJIb30BaTh TAaKOW BHJI MaTepHUajbHOrO (IPEIMETHOr0) MOJESIMPOBAHUS, KaK (H3MYECKOe MOACIHpOBaHWE (HA MpUMEpPE MOJACITHPOBAHHUS ATOMOB U
MOJICKYI);
MOJTy4aTh XUMHUECKYI0 HH(QOpMAIHIO U3 Pa3THYHBIX HCTOYHHUKOB;
OIpeeNsITh OOBEKT U aCIeKT aHAIN3a U CHHTE3a;
OIIpeNeNiaTh KOMIOHEHTHI 00HEKTa B COOTBETCTBHH C aCIIEKTOM aHAJN3a M CHHTE3a;
OCYIIECTBIATh Ka4€CTBEHHOE M KOJIMYECTBEHHOE ONMMCAHNE KOMIIOHEHTOB 00HEKTa;
OIIpENEeNATh OTHOIIEHUS! 00bEKTa C APYTUMHU O0bEKTaMU;
OIIPENEeNATh CYIECTBEHHBIE MPU3HAKN 00HEKTA.

Tema 2. ATOMBI XMMHYECKHX 3JieMeHTOB (7 1)

AToMBI Kak (opMa CyLIECTBOBAHUSA XUMHUECKUX 3/1€MEHTOB. OCHOBHBIE CBEIECHHS O CTPOEHUM aTOMOB. Jloka3aTenbCTBa CIIOXKHOCTU CTPOEHHS aTOMOB.
OmerTe! Pesepdopna. [ImanerapHast Moens CTpOSHHUS aToMa.

CocraB aTOMHBIX siiep: IPOTOHBI U HEUTpOoHBI. OTHOCUTENbHAS aTOMHAsI Macca. B3auMOCBsI3b MOHATHH «IIPOTOH», «HEUTPOH», KOTHOCUTEIbHASI aTOMHAs
Maccay.

V3menenne yncia MpoTOHOB B SiApE aTOMa - 00pa30BaHUE HOBBIX XUMHUYECKHUX 3JIEMEHTOB.

W3menenune umncna HEUTPOHOB B sape aroMa - oOpa3zoBaHHE H30TONOB. COBPEMEHHOE ONpeleNieHHE MOHATHS «XUMHUYECKUH 3jieMeHT». M30Tombl Kak
Pa3HOBUIHOCTH aTOMOB OJTHOI'O XMUMHUYECKOI'0 3JIEMEHTA.

OnexTponbl. CTpoeHHE 3JEKTPOHHBIX O0OJIOYEK aTOMOB XHUMHYECKHX dyeMeHTOB Nel-20 mepmomnmueckoit cuctembl [[. WM. MenneneeBa. I[lonarue o
3aBEPILICHHOM U HE3aBEPILIECHHOM 3JIEKTPOHHOM CJI0€ (IHEPT€THYECKOM YPOBHE).

[lepronnueckas cucrema xumudeckux snemeHToB JI. M. MenneneeBa n ctpoeHne aTOMOB: (PH3UYECKUI CMBICI TIOPSAKOBOTO HOMeEpa 3JIeMeHTa, HoMepa
IpyYIIIBI, HOMEpa Neproaa.

W3menenune 4mcia 37EKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XHMHYECKOTO 3JIEMEHTa - 00pa30BaHME IOJIOKHUTEIBHBIX U OTPULATEIBHBIX
noHoB. MoHBI, 00pa3oBaHHBIE aTOMaMH METAJJIOB U HeMeTasuIoB. [[puarHbBI H3MEHEHHs METaJUIMYECKIX 1 HEMETAILIMYECKUX CBOMCTB B IIEpUOJaX U IPpyIIax.

O6paszoBanne 6uHapHBIX coeauHeHui. [lonsTre 00 noHHO# cBs3u. CxeMbl 00pa30BaHUsI HOHHOU CBSI3H.

B3anmMopeiicTBie aTOMOB XMMHYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXAY COo00H - oOpa3oBaHHE IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BeulecTB. KoBaseHTHas
HeTOoJIsIPHAs. XUMHUYECKasl CBS3b.

DNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3aumoneiicTBe aTOMOB ~ XMMHYECKHX  DJIEMEHTOB-HEMETAJUIOB MEXKAY coOoii - oOpa3oBaHMe OWHApHBIX COEIMHEHUWH  HEMETaJUIOB.
OneKTpoOoTpHIATENbHOCTD. [IoHATHE O KOBaJIEHTHOM MONSIPHON CBA3H.



CBs3H.

BSEII/IMOZ[ef/’ICTBI/IG ATOMOB XUMHUYCCKUX IJJICMCHTOB-MCTAJIJIOB MCKIY coboi - O6pa3OBaHI/I€ MCTAJINIMYCCKUX KPUCTAJIJIOB. TlonsTHE O METAIMYSCKOM

IleMOHCTpaIII/II/I. Mopenu aToOMOB XUMHUYECKHX 3JIECMCHTOB. HCpI/IOILI/IIICCKaSI CUCTEMA XUMHNYCCKUX 3JICMCHTOB ,}:[ H. Menpaeneesa.

IIpeanMeTHBIE Pe3YJIbLTATHI 00YUYEHUS

Yuanuiicst TOJKEH ymemy.

HCIIONIb30BaTh TPH XAPAKTEPUCTUKE ATOMOB IMOHSTHUS: «IIPOTOH», HEUTPOH», <OIEKTPOH», «XUMUUYECKUU IJIEMEHT», «MaCCOBOE UUCIIO», «HU30TOI,
«OIEKTPOHHBIN CIIOW», «IHEPTETUYECKUU YPOBEHBY, «IJIEMEHTHI-METAIIBD», «3JEMEHTHI-HEMETAIb;, MPU XaPAKTEPUCTUKE BEIICCTB IMOHITHS «HMOHHAS
CBS3bY, «HOHBI», «KOBAJICHTHAs HEMOJSIPHAS CBA3bY, «KOBAJICHTHAS IOJSIPHASI CBS3bY, (QJICKTPOOTPHUIATENBLHOCTEY», «BaJCHTHOCTBY», «METaJUTMYECKas
CBSI3bY;

OIMCBHIBaTh COCTaB W CTPOEHHE aTOMOB D3JIEMEHTOB C MOpsAAKoBbIMH Homepamu 1—20 B Ilepmoanueckod cucreme xumuueckux siaementoB [ U.
Meneneena;

COCTaBIISITh CXEMBl PACHpPEACIEHHUS 3JEKTPOHOB MO JJICKTPOHHBIM CJIOSIM B DIJIEKTPOHHON OO0OJOYKE aTOMOB; CXEMbl OOpa3oBaHUSl pa3HBIX THIIOB
XUMUYECKOH CBSI3M (MOHHOM, KOBAJICHTHON, METAJLIMUECKOM );

OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XUMHUYECKUX JJIEMEHTOB (3apsIoB SJep aTOMOB, YKCJa DJIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CIIOE,
YHCITIO 3aTOTHIEMBIX JJIEKTPOHHBIX CIIOEB, PaANYC aTOMa, JIEKTPOOTPUIATEIFHOCTh, METAJUIMYECKHE U HEMETAJTMYECKHE CBOMCTBA) B TIEPHOAAX U TPYIIax
(rmaBHBIX Toarpynmnax) Ilepruoanyueckoil cucTeMbl XUMUYECKHUX 351eMeHToB Jl. M. MenneneeBa ¢ TOUKH 3peHUS TEOPUH CTPOCHHUS aTOMA;

CpPaBHHMBATb CBOWCTBA aTOMOB XMMHYECKHX IJIEMEHTOB, HAXOSAIINXCS B OAHOM IEPHOZE WM TIIaBHOM moarpymme llepuoandeckoil cucteMpl XUMAYECKUX
anementoB /. . MenzaeneeBa (3apsAaoB siiep aTOMOB, YKCIA 3JEKTPOHOB HAa BHEUIHEM JJIEKTPOHHOM CIIO€, YHCIIO 3aIONHSIEMBIX 3JIEKTPOHHBIX CIIOEB,
paamryc aToma, SIEKTPOOTPHUIIATETFHOCTh, METAITHIECKHE M HEMETAIITMYECKHNE CBOWCTBA);

JaBaTh XapaKTePUCTHKY XMMHYECKAX JIEMEHTOB 10 UX ToJIoKeHMI0 B [lepuoamaeckoi cucteMe XuMuieckux ieMeHToB JI. . MenneneeBa (XUMHUYICCKII
3HaK, HOPSAKOBBIA HOMEp, MEPUOJ, [PYINA, IOArPYINa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOEHUE aToMa — 3apsi A1pa, YUCIIO IPOTOHOB U HEUTPOHOB B
sipe, 00IIIee YMCII0 AIIEKTPOHOB, PACIIPENENIeHNEe IEKTPOHOB 10 SJIEKTPOHHBIM CIIOSIM);

OIIPENEeNATh TUIl XUMUYECKOH CBSI3U O (hOpMyJie BEIIeCTBa;

[NPUBOAUTH IPUMEPHI BELIECTB C PA3HBIMU TUIIAMU XMMHUYECKOH CBSI3H;

XapaKTepHu30BaTh MEXaHU3MBI 00Pa30BaHUS KOBAICHTHOH CBSI3U (0OMEHHBIH ), HOHHOU CBSI3U, METAJUTHYECKOHN CBS3H;

YCTaHABJIMBATh NPUUYMHHO-CIEACTBEHHBIEC CBSI3U: COCTAB BEIIECTBA — TUI XUMUYECKOU CBSI3H;

COCTaBJIATH (POPMYITBI OMHAPHBIX COEAWHEHHH 110 BAJIEHTHOCTH;

HaXOIWThH BaJICHTHOCTH DIIEMEHTOB 10 (hopMyJie ONHAPHOTO COSAMHEHUSI.

MeTanpeaMeTHbIe pe3yJbTaTbl 00y4YeHus

Yyanmiicst 1oJKeH ymems.

(hopMyTUpPOBaTh THIIOTE3Y MO PELICHHUIO TPOOIeM;

COCTAaBJIAITH IUIaH BBHIOJIHEHHS yUeOHOM 3a1a4M, pemeHus po0jieM TBOPYECKOI0 M ITIOMCKOBOTO XapaKTepa, BBIMOJHEHUS IIPOEKTa COBMECTHO C yUHUTEIEM;
COCTaBIISITh TE3UCHI TEKCTA;

BJIa/IETh TAKUM BUOM H3JIOKEHUS TEKCTa, KaK OIHCAHUE;

WCIOJIB30BaTh TaKOM BHJI MBICIEHHOTO (MA€JIBHOI0) MOJEIHPOBAHMS, KaK 3HAKOBOE MOJIEIMpPOBaHHE (HAa NPUMEPE COCTABJICHHUS CXeM 00pa3oBaHUs
XUMHYECKOU CBSI3M);

HCIOJIB30BAaTh TAaKOW BUJI MaT€pUAIbHOIrO (IPEAMETHOI0) MOJEIMPOBAHHS, KaK aHAJIOT0BOE MOJICTUPOBAHHE;



HCIIOJIb30BaTh TaKOU BU MAaTCPHUAJIBLHOT'O (npez[Merﬂoro) MOACIIMPOBAHMs, KaK (l)I/IBI/I‘lCCKOG MOACIUPOBAHUC (Ha apumMcepe MO)ICIIGIZ CTPOCHHUA aTOMOB);
OnpeaAciIATh 00BEKTEI CpaBHCHUSA U aCIICKT CPAaBHCHUA O6’BCKTOB;

BBIITIOJIHATH HCIIOJTHOC OHHOHHHCﬁHOC CpaBHCHUC,

BBIITOJIHATH HEMOJIHOC KOMITJICKCHOC CPABHCHHE,

BBIIIOJIHATDH ITOJIHOC OI[HOJ'II/IHCI‘/'IHOC CpaBHCHUC.

Tema 3. IIpocrteie BemecTra (5u)

[Tonoxxenne MeTanIoB U HEMETAJIOB B IIEPUOINYECKON chucTeMe XUMUYecKUX 3neMeHToB . 1. MenneneeBa. BaxkHeliline npocThi€ BELIECTBA - METAJLIBIL:
KeJe30, ATIOMUHUH, KaJbIIWi, MarHui, HaTpui, Kanui. OOIme Gu3nYecKre CBOMNCTBA METAJLIOB,

BakHeiiime nmpocThie BElIECTBAa - HEMETAUIbI, 00pa30BaHHBIC aTOMaMK KHCIIOpPOJia, BOJOPO/a, a3oTa, cepbl, dochopa, yriepoaa. CrocoOHOCTh aTOMOB
XAMHAYECKUX DIIEMEHTOB K OOpa30BaHWIO HECKOJIBKUX TIPOCTBIX BEIIECTB - aJIOTPONUS. AJJIOTPOIHBIE MOomUUKAIMKU KUciIopoaa, ¢ocdopa M olosa.
Merannnyueckie 1 HEMETAJUINYECKHE CBOMCTBA MPOCTHIX BelecTB. OTHOCUTENBHOCTD AEJIEHHS MMPOCTHIX BEIIECTB HA METAJIIBI U HEMETAJUIbI.

[MoctosHuast Aoragpo. KonmuectBo BemectBa. Monbs. MomsipHast Macca. MolsipHbI 00beM Ta3000pa3HBIX BellecTB. KpaTHble eIMHUIIBI KOJTHMYECTBa
BE€IIECTBA — MUJUIMMOJIb U KWJIOMOJIb, MUJUIMMOJISIpHAA U KUJIOMOJISIpHAas MacCcChbl BCIIIECTBA, MHHHHMOHHprIﬁ u KHHOMOHHpHLIﬁ 00BEMBI F33006p33HLIX BCIIICCTB.

Pacuers! ¢ ncnonap30BaHNEM MOHATHH «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBIN 00bEM T'a30B», «IIOCTOSTHHAS ABOTraapo.

Pacuetrnble 3agaun. 1. Beruucienne MONSpHOM Macchl BEIIECTB MO XUMHU4YeCKHM (popmynam. 2. PacdeTsl ¢ MCIONB30BAaHWEM MOHATHH «KOJIHMYECTBO
BEIIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBIN 00bEM ra3oBy, «IIOCTOSHHAS ABOTaapoy.

Jdemoncrpanuu. HekoTopble MeTauibl 1 HEMETaJTbl KOJIMYECTBOM BellecTBa 1 Molib. Mojienb MOJsIpHOT0 00beMa ra3000pa3HbIX BEIEeCTB.

IlpenMeTHbIe pPe3yJbTAThI 00YYeHUs
VYyamuiicst J0IKEH ymenv:
® WCHONB30BATh TPU XAPAKTEPUCTHUKE BEUIECTB TOHATHS: «METAJUIBD), IUIACTUYHOCTHY», «TEIIONPOBOJHOCTEY, «IJIEKTPOMPOBOIHOCTEY, «HEMETAIIBI»,
«@JUTOTPOIHS», «AITIOTPOITHBIE BUAON3MEHEH S, HITH MOIU(DUKAIIHNY;
OIKCHIBATH MOJIOKEHUE 3JIEMEHTOB-METAJIIOB U 3JIEMEHTOB-HEMETAJLIOB B Ilepuonnueckoil cucreme xumMuueckux aieMeHToB . V. MenneneeBa;
KJIaCCU(HUIIPOBATH MTPOCTHIE BEI[ECTBA HA METAJUTBI H HEMETAJIJIBI, DIIEMEHTHI,
OIIPENeNATh MPUHAIICKHOCTh HEOPTaHMIECKUX BEIIECTB K OAHOMY W3 H3YYEHHBIX KIIACCOB — METaJUTBl M HEMETaJLITHI,
JIOKa3bIBaTh OTHOCHUTENBHOCTD JIENIEHHUS MPOCTHIX BEIIECTB HA METAJUIBI 1 HEMETAJLITBL,
XapaKTepHu30BaTh 00ImHe (HU3NIECKIE CBOWCTBA METAJIIOB;
YCTaHaBIIMBATh MPUYNHHO-CIIEJICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aToMa M XUMHYECKOH CBA3BIO B IPOCTHIX BEMIECTBAX — METaJIaX U HeEMeTalllax;
O0BSICHATH MHOT000Opa3re MPOCTHIX BEIIECTB TaKUM (haKTOPOM, KaK aJuTOTPOIHS;
OITHCHIBATh CBOMCTBA BEMIECTB (Ha MPUMepax MPOCTHIX BEIIECTB — METAIJIOB U HEMETAJIOB);
COOJFO/IaTh TPaBUJIa TEXHUKH O€30MaCHOCTH TIPH MPOBEICHIH HAOIIOICHUH 1 1a00PaTOPHBIX OIBITOB;
WCIIONB30BaTh MPH PEUNICHWH PACUETHBIX 3a/a4 TOHATHS: «KOIMYECTBO BEIIECTBA», «MOIbY», IIOCTOSHHAS ABOTalipo», «MOJISPHAS Maccay, «MOJSPHBII
00beM ra3oBy, KHOPMAIIBHBIE YCIIOBHSI;
®  TIPOBOJIUTH PACUETHI C UCIIOIB30BAHUEM IOHSITHI: «KOTUIECTBO BEI[ECTBAY», «KMOJISIPHAS MACCa», «MOJISAPHBIN 00BEM Ta30B», «IIOCTOSIHHAS ABOTaIpo».

MeTtanpeaMeTHbIe pe3yabTaThl 00yYeHUsI

VYyamuiics 10mKeH ymems:
®  COCTaBJIATh KOHCIEKT TEKCTA;



CaMOCTOATCIBbHO UCIIOJIB30BATh HCIIOCPCACTBCHHOC Ha6J'IIO)1€HI/Ie;

CaMOCTOATCIbHO 0(1)OpMJ'I$ITI) OTYET, BKJ'IIO‘laIOIIII/Iﬁ OIIMCAaHUC Ha6J'IIOI[eHI/I$I, €ro pe3yJjbTaToOB, BEIBOJOB,
BBIITOJIHATH IMOJTHOC KOMIIJICKCHOC CPABHEHUC,

BBINIOJIHATH CPAaBHECHUEC IO aHAJIOTUH

Tema 4. CoenuHeHusi XHMHYECKHUX 3jieMeHTOB (16 1)

Crenenb okucieHus. OnpenencHue CTENEHH OKHCICHUS SJIEMEHTOB Mo XuMuueckod ¢Qopmyne coenumuenus. CocraBieHue ¢GopMyn OWHAPHBIX
COeIMHEeHNH, o0mMi crnocod WX Ha3bIBaHWS. BUHapHBIC COSMMHEHUS: OKCUIBI, XJIOpHbl, cyabuusl u ap. CocraBneHue ux gopmyn. [lpencraBurenu okcuaoB:
BOJIa, YIJIEKUCIIBIN Ta3 U HeralieHas U3BecTh. [IpencTaBuTeny IeTyqnx BOJIOPOIHBIX COEAMHEHUM: XJI0POBOAOPO U aMMHAK.

OcHoBaHHA, WX COCTaB W Ha3BaHUS. PacTBOpUMOCTh OCHOBaHWi B Boje. Tabiwila pacTBOPMMOCTH THUAPOKCHIOB W coiied B Boje. [IpencraBurenu
LIEI0Y el : TUIPOKCUJIBI HATPUA, KaJIus U Kanblus. [loHsTHE 0 KauecTBEHHbIX peakuusax. MHaukatopsl. MI3MeHeHne OKpacku MHAUKATOPOB B LIENOYHOMN Cpeie.

Kucnorsl, ux cocraB u Hazanus. Kiaccudukanus xuciotr. [IpencraButeny KUCIOT: cepHasi, colsiHasi M a30THas. M3MeHeHHne OKpacKd WHAMKATOPOB B
KHUCJIOTHOM Cpejie.

Conu Kak MPOM3BOIHBIE KHCIIOT U OCHOBaHUil. X cocTaB un HazBaHus. PacTBopumocTs conelt B Boge. [IpencraBuTenu coeit: xiopu HaTpusi, KapOoHAT U
docdat kampIus.

AmMopGHBIE U KPUCTAJTNIECKHE BEIIECTBA.

MexMoneKkynsapHble B3aUMOACHCTBHUS. THITBI KPUCTAUTMYECKUX PEIIETOK: MOHHAs, aTOMHAas, MOJIEKYJSIpHas M MeTajuindeckas. 3aBHCHMOCTb CBOMCTB
BEIIIECTB OT THUIIOB KPUCTAIIIMYECKIX PEIIETOK.

BerectBa MONeKyIIpHOT0 ¥ HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH MOCTOSHCTBA COCTaBa JJIS BEIECTB MOJIEKYJISIPHOTO CTPOSHHS.

UucTele BemecTBa M cMecH. [IpuMepsl KHAKMX, TBEPABIX W ra3000pa3HbIX cMmeceld. CBOMCTBAa YMCTBHIX BeIIecTB W cMmeced. Mx cocraB. MaccoBas u
o0beMHas O KOMIIOHEHTa CMeCH. Pacuersl, CBSI3aHHBIE C HCMOIB30BAaHNEM MTOHSTHS JOSL.

Pacuérnble 3agauyu. 1. Pacuer MaccoBoif m 00ObEMHOM J0I€H KOMITOHEHTOB CMECH BEIIECTB. 2. BBIUMCIICHHE MAacCOBOM JIOJIM BEIIECTBAa B PacTBOPE IO
W3BECTHOW Macce pacTBOPEHHOTO BEIIeCTBA M Macce pacTBoputelns. 3. BeiumciieHwe Macchl pacTBOPSIEMOrO BEIIECTBA M PACTBOPHUTENS, HEOOXOJUMBIX JUIS
MPUTOTOBJICHUS OTIPEJIETIEHHON MacChl paCTBOpa C U3BECTHON MacCOBOM JI0Jiel paCTBOPEHHOI'O BEIIECTBA.

HemoHcTpanuu. OOpasiibl OKCHIOB, KUCIIOT, OCHOBaHUH U cosieil. Mojenu KpUCTaUIMYeCKUX PEIIeTOK XJI0pUIa HATpus, aMasa, okcuaa yriaepona (I1V).
Crioco0bI pa3aeneHust CMecei, TUCTHIUISAIMIS BOJIBI.

JlabopaTopHbie onbITHI. 1. 3HAKOMCTBO ¢ 00pa3iamMu BEIIECTB Pa3HBIX KiIaccoB. 2. PazmencHue cMmecei.

IIpakTnueckasi padora Ne 3. AHaIHM3 ITOYBHI M BOJIBI.
I[IpakTuyeckas padora Ne 4.1lpurorosieHue pacTBopa caxapa ¢ 3aJaHHOW MacCOBOM JTONIe paCTBOPEHHOTO BEIIECTBA.
IIpeamMeTHBIE Pe3YJbTATHI 00YYeHHs

Yyanmiicst IoJKeH ymems.
®  UCHONB30BATh TMPH XaPaKTEPUCTHKE BEIIECTB TMOHATHUS: «CTEMEHb OKHCIEHHS, «BAJEHTHOCTHY», «OKCHIBD», «OCHOBAHWS, «IIEIOUN», «KAa4eCTBEHHAs
peaKusy, «HHAUKATOP», «KUCIOTBD», «KHCIOPOICOAEPIKAIIUE KHUCIOTBI», «OECKHCIOPOMHBIE KHCIOTB», «KHCIOTHAas Cpelay», «IIeNOYHas Ccpenay,
«HeWTpanmpHas cpema», «mkama pH», «comm», «aMopdHBIE BEIIECTBA», «KPUCTAJUIMYECKHE BEIIECTBA», «KPUCTAJIMYECKAs pEIIeTKa», «HOHHAs
KPUCTAIUTMYECKAsT PEIIeTKa», «aTOMHAas KPUCTAITMYECKAs PeIlIeTKay, «MOJEKYyNspHas KPUCTAJUIMYecKasl PeIleTKa», «MeTauTidyeckas KpHCTauTndecKas
pEeIIeTKay, «CMECH;
e KjaccH(PUIMPOBATH CIIOXKHBIC HEOPTaHWYECKHUE BEIIECTBA IO COCTABY HAa OKCHJIbI, OCHOBAaHHS, KHUCIOTHI W COJU; OCHOBaHHS, KUCIOTBI M COJIM II0
pPacTBOPUMOCTH B BOZE; KUCIOTHI [0 OCHOBHOCTH U COAEPKAHUIO KUCIOPOAA;
®  OIpeneNnaTh NMPUHAIISKHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY M3 U3YYEHHBIX KIAcCOB (OKCHIIBI, JIETYYHE BOJIOPOJHBIC COSNUHEHHWsS, OCHOBAHWUS,



KHCIIOTBI, COJIH) 10 (hopmyie;

OIUCHIBATh CBOMCTBA OTAENBHBIX MpEACTaBUTENEH OKCHUAOB (Ha MpHMEpe BOJBI, YIJIEKHCIOrO Ta3a, HeramieHOHM H3BECTH), JETyYMX BOIOPOIHBIX
COeIMHEHUH (Ha mpuMepe XJIOPOBOAOpPOJa M aMMHaka), OCHOBaHUH (Ha mMpHMepe THAPOKCUAOB HATpHS, Kadus U KaJbLusl), KHCIOT (Ha MpUMepe CepHOM
KHCIOTHI) U coJiell (Ha mpuMepe XJIOpHaa HaTphs, KapOoHaTa Kayblusl, pocdaTa KanbLus);

OIPEENsITh BaJIEHTHOCTh M CTEIIEHb OKUCIICHUS DJIEMEHTOB B BEILIECTBAX;

COCTaBIISAITH (POPMYJIBI OKCHJIOB, OCHOBAHHI, KUCIOT M COJICH 1O BAJIEHTHOCTSIM U CTETEHSIM OKHCIICHHS JIEMEHTOB, a TAKKE 3apsJaM MOHOB, YKa3aHHBIM B
TabJUIIEe PACTBOPUMOCTH KHCJIOT, OCHOBaHHUI U COJIEH;

COCTaBIISITh HAa3BaHUSI OKCHJIOB, OCHOBAHUH, KUCIIOT M COJICH; CPaBHUBATh BAJICHTHOCTh M CTENEHb OKHUCICHUS; OKCHJbI, OCHOBaHUS, KHCIOTHI M COJU TIO
COCTaBY;

WCTIOJIB30BaTh TaOJIHILy PACTBOPHMOCTH LIS OIIPECICHHS PACTBOPUMOCTH BEIIECTB;

yCTaHABIIMBATh TEHETUYECKYIO CBS3b MEXAY OKCHUIOM M THAPO-KCHAOM W HA00OpOT; NMPHUYMHHO-CIEJCTBEHHBIE CBSI3M MEXKIY CTPOCHHEM aToMa,
XUMUYECKOU CBSI3bI0 M THIIOM KPUCTAJUIMYECKOU PEIIETKH XUMMUYECKUX COEIMHEHNN;

XapaKTepr30BaTh aTOMHBIE, MOJIEKYJISIPHBIE, MOHHBIE METAJUIMYECKHE KPUCTAJUTMYESCKUE PEIIETKU; CPEIy pacTBopa ¢ MOMOIIBI0 MKaibl pH;

MPUBOJINTH MTPUMEPHI BEIIECTB C PA3HBIMU TUTIAMH KPHCTAJUTMUECKON PELIeTKH;

MPOBOINTH HAOJIOIEHNUS 32 CBOMCTBAMHU BEIIIECTB U SIBIICHHSIMH, TIPOUCXOJSIIIIUMH C BEIECTBAMHU;

COOJTIOIaTh TIpaBHIIa TEXHUKH O€30MaCHOCTH TIPH MTPOBEICHUH HAOIIOJICHUH U OIBITOB;

HCCIIEIOBATh CPely PacTBOpa ¢ MOMOIIBI0 HHAWKATOPOB; SKCIIEPUMEHTAILHO Pa3iIMyaTh KACIOTHI U IENOYH, TIONb3YSICh NHAHKATOPAMU;

WCIIOJIb30BATh TIPH PEIICHNH PACUYETHBIX 3a/1a4 TOHITUS «MaccOoBasi JIOJsl DJIEMEHTA B BELIECTBE», «MaccoBasi JIOJS PaCTBOPEHHOI'O BEUIECTBA», «00bEMHAS
JI0JISI Ta3000pa3HOT0 BEIECTBAY;

IIPOBOAUTH PAcyeThl C MCIOIb30BAHUEM IIOHATHI «MaccoBas I0JIs 3JIEMEHTA B BEILECTBE», «MAccOBasi JIOJsl PAaCTBOPEHHOI'O BEILECTBA», «00ObeMHasl JOJIs
ra3000pa3HOro BEIECTBAY.

MeTtanpeaMeTHbIe pe3yJbTAThl 00yYeHHsT

Yyanmiicst 1OJKEH ymems.

COCTaBJISITh HA OCHOBE TEKCTA TAOIHITBI, B TOM Yncie ¢ mpuMeHeHueM cpencts UKT;

0[] PYKOBOJCTBOM YUYHTEINS IPOBOJUTE OIIOCPENOBAHHOE HAOMI0JeHNE

0] PYKOBOJCTBOM YUYHUTENSI OPOPMIIITE OTYET, BKJIIOYAIOIINH ONMCaHNE SKCIIEPUMEHTA, €r0 PE3yJIbTAaTOB, BHIBOAOB;

OCYIIECTBIATh MHAYKTUBHOE 00001IeHNe (0T eNMHUYHOTO JOCTOBEPHOTO K 00IeMy BEPOSITHOCTHOMY), T. €. ONPEAeNsITh OOIie CyIeCTBeHHbBIE MTPHU3HAKA
IBYX U Oonee 00bEKTOB M (PUKCHPOBATH UX B (DOpME TOHATHUS HIIH CYKICHUS;

OCYIIECTBIATh JCAYKTUBHOE 0000IIeHre (MOABEACHUE E€IMHUYHOIO JOCTOBEPHOIrO IO O0INee JOCTOBEPHOE), T. €. aKTyaJu3WpOBaTh MOHATHE WIIH
CY)KIEHHE, U OTOXKAECTBISTH C HUM COOTBETCTBYIOLIME CYLIECTBEHHbIE IPU3HAKU OHOIO MWK Oojiee 0OBEKTOB;

OIIPEIENATh ACMEKT KIacCupUKaLNy;

OCYLIECTBIIATh KIaCCU(PUKALIUIO;

3HATh U UCIIOJIB30BATh Pa3iINyHble (POPMBI IPEACTABICHUS KIACCU(PHUKALINY.

Tema 5. W3menenusi, npoucxoasiuiue ¢ Bemecrsamu (12u)

IlonsTHe SIBIIEHWI Kak H3M€H€Hﬂﬁ, MIpOUCXOAAIUX C BCIICCTBAMMU. HBJ’ICHI/IH, CBSA3aHHBIC C MBMCHCHHUEM KPUCTAJUIMYCCKOIO CTPOCHHA BCHICCTBA IIPpU

MOCTOSSHHOM €ro cocrase, (usuyeckue siBineHus. Pusndeckue SBICHUS B XUMHU: JUCTHIULSILMS, KPUCTAJUIM3AlMsl, BBIIAPDHUBAHME M BO3TOHKA BeEIIECTB,
HeHTpu(yrupoBaHue.



SIBneHwust, CBSI3aHHBIE C M3MEHEHHWEM COCTaBa BEILECTBA, - XMMUYECKUE peakuuu. [Ipu3Haku W ycloBHS MpPOTEKaHUs XUMUYecKuX peakuuil. [Tonstue o6
3K30- ¥ DHIAOTEPMUUYECKHUX PEAKIUAX. Peakiiuy ropeHys Kak 4aCTHBINA Cly4yall S9K30TEPMHUUECKUX PEAKIUH, IIPOTEKAOIIUX C BBIIEICHUEM CBETA.

3aKoH cOXpaHeHHS MacChl BEIIECTB. XMMHUYECKHE YpaBHEHH. 3HaUeHHe NHIIEKCOB 1 ko3 duuuentoB. CocTaBieHrne ypaBHEHHH XUMUYECKIX PEaKIIH.

Pacuersl o XxuMuueckuM ypaBHEHUsIM. Pemienne 3ajau Ha HaXOXKACHHE KOJNMYECTBA BELIECTBA, MACCHI MM 00beMa MPOAYKTa PEaKIUH MO KOJIWYECTBY
BEILIECTBA, Macce MM 00beMY UCXOTHOTO BellecTBa. PacyeTsl ¢ UCTIONB30BaAHUEM TOHSTHS «IOJ», KOT/Ia HCXOIHOE BELIECTBO JAaHO B BHUJC PAacTBOpa C 3aAaHHOMN
MAaCCOBOM JT0JIE PACTBOPEHHOIO BEIIECTBA WIH CONEPKUT OIPENEICHHYIO IO IIPUMECEH.

Peakuuu pasnoxenus. [lonstue o ckopoctu xumuueckux peakiuii. Karamuzatopsl. @epMeHTHI.

Peaknuu coennnenns. Katanurudeckue u HekaTauTHdeckue peakiun. OOpaTUMbIe 1 HeOOpaTHUMEBIE PEaKIUH.

Peakuuu 3amenieHus. DNEeKTPOXUMUYECKUN Psii HANPSKEHUH METassIoB, €ro UCIOIb30BaHUE Il IPOTHO3UPOBAHUS BO3MOKHOCTH MTPOTEKAHUS PeaKIIHii
MEXAY METa/NIaMU U PaCTBOPAMU KHUCJIOT. PeaKIuu BBITECHEHUS OHUX METAJIOB U3 PACTBOPOB UX COJIEH JPYIMMU METaJIaMU.

Peakuuu ooOMena. Peakiinu HelTpamu3aiuu. Y CIOBUS MPOTEKAHUS Peakiinii 00MeHa B pacTBOPAax JI0 KOHIIA.

Tunel XUMHYECKMX peaknuil (1o MPHU3HAKYy «YUCIO M COCTAaB MCXOAHBIX BEUIECTB M IMPOAYKTOB pPEAKLMK») HAa TpPUMEpe CBOWMCTB BOABI. Peaxiius
PAa3JIOKEHUs - DIEKTPOJIM3 BOJABI. PeaklMyM COENMHEHMs - B3aUMOJEHUCTBHE BOJbI C OKCUIAMU METAIOB M HeMeTauloB. IloHsTue «ruapokcuiedy. Peakuuu
3aMEIeHHs - B3aMMOJICHCTBUE BOJBI C INEIOYHBIMU W HIETOYHO3EMENbHBIMUA MerajuiamMu. Peaknum oOMeHa (Ha mpuMepe THAPOIW3a CyabQuia TIOMUHHS U
KapOu1a Kablius).

PacuétHble 3agaun. 1. Beraucinenue mo XMMUYECKHM YPaBHEHUSM MAaCChl WM KOJMYECTBA BEMIECTBA MO M3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA
OJTHOTO M3 BCTYMAIOMINX B PEAKIMIO BEIIECTB MM MPOIYKTOB PEakIiu. 2. Brraucinenne Macchl (KOJIMYECTBa BEIIECTBA, 00heMa) MPOAYyKTa PeaKIMH, €CIIM N3BECTHA
Macca MCXOJHOTO BEIIECTBA, COMEPIKAIIEro ONMpPENeNeHHYIO o0 mpuMmeced. 3. Berumcienne macchl (KOJIMYecTBa BEIIeCTBa, 00beMa) MPOAYKTa pPeakivuu, eciu
M3BECTHA Macca pacTBOPa MU MaccoBasi J0J1s1 PACTBOPEHHOIO BEILIECTBA.

IlpenMeTHBIE Pe3YJILTATHI 00VYEHMS

VYyamuiicst J0IKEH ymenvb:
®  KIACCH(PHUIUPOBATH XUMHUECKUE PEAKITHH 110 YHCITY M COCTaBY MCXOHBIX BEIECTB M MPOAYKTOB PEAKIUH; TEILIOBOMY 3D (EKTY; HAPaBICHHUIO TPOTEKAHUS
PeaKIuy; y9acTHUIO KaTaan3aTopa;
® WCNONB30BATh TAONHIly PACTBOPHUMOCTH JJIsi OIPEAEICHHS BO3MOXHOCTH NPOTEKaHHS peakinuidi OoOMEeHa; JIIEKTPOXUMHYECKHH Pl HAIpPSKEHHH
(aKTIBHOCTH) METAJIJIOB ISl ONIPE/IEIIEHUST BO3SMOXXHOCTH MTPOTEKAHIS PEAKI[Uil MEX/ITy METa/NIaMU M BOJAHBIMH PacTBOPaMH KHCIIOT U COJIEH;
e HAOMIOJATH U ONMCHIBATH IPU3HAKY U yCIOBUS TEUECHUS XUMHUIECKAX PEAKIIUH, IeNaTh BEIBOJBI HA OCHOBAaHHWH aHAJN3a HaOII0EHUH 3a DKCIIEPHIMEHTOM;
®  TIPOBOIUTH PAacUEThl IO XMMHYECKUM ypaBHEHISIM Ha HaXOXKJACHHE KOIMYECTBA, MACChl MM 00beMa MPOIYKTa PEeaKIuy M0 KOMHIECTBY, Macce WA 00beMy
HCXO/IHOTO BEIIECTBA; C UCIIOIB30BaHUEM TTOHITHS «IOJIS», KOTJa MCXOIHOE BEIIECTBO JAHO B BHJIE PACTBOPA C 33JaHHOW MacCOBOH J0Jel PacTBOPEHHOT O
BEIIECTBA WJIM COJIEPIKUT ONPEAETICHHYIO JOTI0 IIPUMECEH.
MeTanpeaMeTHbIe pe3yJbTaTbl 00y4YeHus

Yyanmiicst IoJKeH ymems.
®  COCTaBJIATHh HAa OCHOBE TEKCTAa CXEMBI, B TOM 4Hcie ¢ mpuMeHeHueM cpencts UKT;
CaMOCTOATENBHO 0(hOPMIISITh OTYET, BKITFOUAOIINI OMICaHNUEe YKCIIEPUMEHTA, €ro Pe3yIbTaTOB, BEIBOJIOB;
WCIONb30BaTh TAKOH B MBICIIEHHOTO (MI€abHOT0) MOICTHPOBaHUS, KaK 3HAKOBOE MOJISIMPOBaHNE (Ha IPUMEPE YPaBHEHNUH XUMHUYECKHX PEAKIINN);
pasnu4aTh 00bEM U COJIepIKaHNe TIOHSATHH;
pasIuyYaTh POIOBOE M BUIOBOE TIOHSTHS;
OCYIIECTBJISITh POJIOBUIOBOE ONPEECICHHUE MOHATUH.



Jdemoncrpauun. [Ipumepbl ¢usnueckux sBICHMI; a) MUIaBleHue mapaduHa; 0) nud¢y3us AYMUCTHIX BEIIECTB C TOPSIICH JIAMIOYKH HaKalIWBaHHA.
[IpumMeprl XUMHUYECKUX SIBICHHIA: a) TOpEHHE MarHus; 0) B3aUMOAEHCTBHUE COISIHOW KHCIOTBI C MPaMOpPOM WIJIM MeNoM; B) monydeHue ruapokcuaa menu (Il); r)
pacTBopeHre TONYYEeHHOTO0 THAPOKCHAA B KUCIOTaX; M) B3auMmozeiictBue okcuaa Meau (I1I) ¢ cepHoOl KHCIOTOH MpH HAarpeBaHUM; €) pa3ioKEHHE IepMaHraHarta
KaJIusl; %) B3aUMO/IeiiCTBHE pa30aBIeHHBIX KUCIOT C METaJJIaMH.

JlaGopaTopusblie onbIThL. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOABI U CIIUPTA MO MCUE3HOBEHMIO UX Kamenb Ha QuibTpoBalbHOH Oymare. 4. OxucieHue
MeIM B IUIAMEHH CIHUPTOBKU WM ropenku. 5. IloMyTHeHHe H3BECTKOBOM BOABI OT BBIABIXa€MOro yriiekucioro raza. 6. IlomydeHue yriekuciaoro rasa
B3aUMOJICHCTBHEM COJIbI U KUCIIOTHI. 7. 3aMeleHue Meau B pacTBope xiopuaa menu (II) xenezom.

IIpakTuyeckas padora Ne S.IIpu3HaAKN XUMHUYECKUX PEAKIIHI.

IIpeaMeTHBIE Pe3VJIbTAThI 06V‘{eHI/Iﬂ:

VYuammuiics 10IKEH ymenv:
e oOpamarbcs ¢ 1abopaTopHBIM 000pPYJOBAaHUEM U HArpeBaTEIbHBIMH IPUOOpaMH B COOTBETCTBUH C NIPABHUIIAMH TEXHUKH 0€30MacHOCTH;
BBITIOJIHSATH MPOCTEHIIINE TPUEMBI paboTHI € JIa00OpaTOPHBIM 000pYI0BaHHEM: JTA00PATOPHBIM ITATUBOM; CIIUPTOBKOM;
Ha6JHOZIaTB 3a CBOMICTBAMH BCUICCTB U ABJICHUAMU, ITPOUCXOOAIINUMU C BECIICCTBAMMU,
OITMCBHIBATH XUMHUYECKUH OKCIIEPUMEHT C IMOMOIIBIO €CTECTBCHHOI'O (pyCCKOI‘O 501051 pO}IHOFO) SA3bIKA U SA3bIKa XUMUU,
ACIaTh BBIBOJLI 110 PE3yJibTaTaM IPOBEACHHOI'O OKCIICPUMEHTA,
FOTOBUTB PACTBOPHI C ONPEAEIEHHON MAaCcCOBOM 10JIEH PACTBOPEHHOI O BELIECTBA;
[IPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJIO PACTBOPEHHOI'O B HEM BEILIECTBA.

MeTtanpeaMeTHbIe pe3yJbTaThl 00yYeHH s

VYyamuiicst J0IKEH ymenvb:
CaMOCTOSITEIIHFHO HCIIONIB30BaTh OIMTOCPEIOBAHHOE HAOIIOICHHE.

Tema 6. Teopus dTeKTPOJUTHUECCKON TUCCONHAIMH U CBOMCTBA KJIACCOB HEOPraHHYECKUX coeqnHeHuii (22 u)

[loraTre 00 ANEKTPOTUTHYECKOW AMCCONHMANNU. ODIEKTPONUATH W HEIIEKTPOIUTHI. MeXaHW3M TUCCOIHMANN DJIEKTPOIUTOB C Pa3IUYHBIM THIIOM
XUMHUYECKON cBs3u. CTENeHb JIeKTPOTUTHIECKON muccoruanmu. CUIbHBIE U CTa0bIe dIIEKTPOIUTHL.

OCHOBHBIE TIONOKEHHUSI TEOPHUU DIIEKTPOIUTHYECKON Muccoruaniu. VIoOHHBIE ypaBHEHHUS peakifil. YCIOBHS TPOTEKAHHS PEAKIHH OOMEHa MEXIy
AIEKTPOIUTAMH JI0 KOHIIA B CBETE HOHHBIX MPECTABICHUN.

Knaccudukanms HOHOB U MX CBOWCTBA.

Kucnorel, ux knaccudukanms. Jlucconmainus KACIOT M UX CBOMCTBA B CBETE€ TEOPHH JIIEKTPOIUTHYECKON Iucconumanui. MoJeKysipHble U MOHH bIe
YpaBHEHUSI peakuui KUciIoT. B3zauMonelcTBrUE KHCIOT C METauIaMH. DJNEKTPOXMMHUYECKUU PsJ HAOpsDKEHUH MeraiioB. B3anmopelicTBHE KUCIOT C OKCHAAMHU
MeTaiuIoB. B3anMoaelicTBrEe KUCIOT C OCHOBAHUSMH - PEAKITUs HelTpanu3anuu. B3anMoneiictBre KHCIoT ¢ comsiMu. Vcnonp3oBaHue TaOIUIBI PACTBOPUMOCTH TSI
XapaKTePUCTUKA XUMHUYECKIX CBOWCTB KHUCJIOT.

OcHoBaHus, ux kinaccudukamus. Jlucconmanuss OCHOBaHWM W WX CBOWCTBA B CBETE TEOPHUU DIIEKTPOIMTUYECKON IUCCOIUaIi. BianmoneiicTBre
OCHOBaHHWI C KHCJIOTaMH, KUCIOTHBIMU OKCHUJAMHU W COIsIMH. Vcronb30BaHMe TaOMUIBI PACTBOPHUMOCTH JIJISl XapaKTEPUCTUKA XUMHUYECKUX CBOWCTB OCHOBAaHUWH.
Paznoxenue HEPacCTBOPUMBIX OCHOBaHUU npu HarpeBaHUM.
Counu, ux knaccupUKaIsa U TUCCOIUAIMS Pa3IMYHbBIX THIIOB cojieil. CBOWCTBA COJIEH B CBETE TEOPHH JIEKTPOIUTHIECKOM aucconuanuu. B3anmoneiicTBrue comneii ¢



MCTaJllilaMH, YCJIOBHUA NPOTCKAHUA ITUX peaKLII/Iﬁ. B3aHMO}.‘[eI>iCTBHC conelt ¢ KHUCJIOTaMH, OCHOBaHUAMU M COJISIMH. Hcnons3oBaHue Ta6J'II/IL[BI PacCTBOPUMOCTU IJIA
XapaKTCPUCTUKU XUMHUYCCKUX CBOICTB COJICH.

O600menne cBeeHmit 00 OKCHIaX, UX KINaCCH(PUKAUA U XUMHUUECKUX CBOWCTBAX.

['eHeTrueckue psiibl METAIOB M HeMETaJIOB. [ eHeTHuYecKas CBSI3b MEXy KJIacCaMi HEOPTaHUYECKUX BEILECTB

OKHCIUTENBHO-BOCCTAaHOBUTEIbHBIC peakinuu. OKHCIUTENb U BOCCTAHOBUTENb, OKHCICHHE H BOCCTAHOBJICHHE.

Peakumy MOHHOTO OOMEHAa M OKHCIHMTEIBLHO-BOCCTAHOBHTEIbHBIC peakuuu. CoCTaBiIeHHE YpaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMA

METOJIOM 3JICKTPOHHOTr0 OajaHca.
CBolicTBa MPOCTHIX BEIIECTB - METAJUIOB U HEMETAJJIOB, KUCJIOT U COJICH B CBETE MPEACTABICHUN 00 OKUCIUTEIHFHO-BOCCTAHOBUTEILHBIX mporieccax. IlpeaMeTHbIe
pe3vJabLTAThI 00VYEHHA:

VYvuamuiics 10IKEH ymenv:

WCTONIb30BaTh MPH  XapaKTePUCTUKE TNPEBPAlICHUI BEIIECTB IOHATHUS:  «PACTBOP», <QJEKTPOIUTHUYECKAS JUCCOIMALUN), <OJIEKTPOIUTHD»,
«HEDJIEKTPOJIUTHI», «CTEMEeHb JNCCOIUAINNY, «CHIIbHBIE 3JICKTPOJMTHIY, «CIaOble AJIEKTPOIHUTHD), «KATHOHBD), «AHHUOHBD), «KUCIOTBHI», «OCHOBaHUS,
«COJINY, KNOHHBIE PEAKIIN», HECOIe00pasyIole OKCUIBI», «COIe00pa3yIoIe OKCUIbD, «OCHOBHbBIE OKCUIbD», «KHCIOTHBIE OKCUABD», «CPEIHUE COI,
«KUCIBIE COIIN», «OCHOBHBIE COJHM», (TCHETHUYECKHH pSI», «OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC PEAKIIMNY», «OKUCIUTEbY, «BOCCTAHOBUTEIDY,
«OKHCIICHHE», «BOCCTAHOBIICHUEY;

OITUCHIBATH PACTBOPEHUE KaK (PH3MKO-XUMHUYECKUH TIpoIiecc;

WIUTIOCTPUPOBATh IIPUMEPAMU OCHOBHBIC IIOJIOKCHUSA TECOPHUUN 3HeKTpOHHTI/I‘IeCKOI>'I aucconuany, TCHETHYCCKYIO B3aMMOCBA3bL MCEXKAY BEIIECTBaAMU
(mpocToe BemecTBO — OKCHA — THAPOKCH] — COJIb);

XapaKTepH30BaTh OOIIMEe XHUMHUYECKHE CBOHCTBA KHCIOTHBIX M OCHOBHBIX OKCHIOB, KHCJIOT, OCHOBAaHUH M COJeH ¢ MO3WLUII TEOPHU IICKTPOIUTHIECKOMH
JWCCONMAIINH; CYITHOCTD JIEKTPOIUTHYECKON THCCOLMAIINN BEIIECTB C KOBAJICHTHON MOISAPHONW M HOHHON XMMUYECKOH CBA3BIO; CYITHOCTh OKUCIHTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIINi;

MPUBOINTH IPHMEPHI PEaKINH, TOATBEPKAAIOIINX XUMHUUECKIE CBOMCTBA KHCIOTHBIX M OCHOBHBIX OKCHIOB, KHCJIOT, OCHOBAaHHMI U COJICH; CyIIECTBOBaHNE
B3aMMOCBS3H MEX/y OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKUX BEIECTB;

KIacCH(UIMPOBATH XUMUYECKUE PEAKIINH 10 «M3MEHEHHUIO CTEIICHEH OKHCIIEHHS SJIEMEHTOB, 00Pa3yIONINX PearnpyroNIe BEIIEeCTBAY;

COCTaBIIATh YPABHEHHMS SJIEKTPOIUTHYECKOW IMCCONMAIMU KHCJIOT, OCHOBAHHH M COJEH; MOJEKYJSpHBIC, ITOMHBIE U COKpAICHHbIE MOHHBIC YpaBHECHHS
peakIuii C yJacTHEM 3IICKTPOJIUTOB; YPaBHEHHS OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH, MCIONB3YS METOJ SJIEKTPOHHOTO OajaHca; ypaBHEHHS
PEaKIHii, COOTBETCTBYIOIINX ITOCTIEIOBATEIFHOCTH («IIEMOYKE) MPEBPALICHNH HEOPTaHNIECKHUX BEIIECTB Pa3INYHBIX KIaCCOB;

ONPENEeNATh OKUCIUTENb U BOCCTAHOBHUTEIb, OKHCIICHHE U BOCCTAHOBJIEHHE B OKHCIIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIUIX;

yCTaHABJIMBAaTh IPHYMHHO-CIIEACTBEHHBIC CBSI3H: KIIACC BEIECTBA — XUMUYECKHE CBOCTBA BEIIECTBA;

HaOIIONATh U OMHCHIBATH PEAKIIUH MEXK/TY DJICKTPOIUTAMH C IOMOIIBIO €CTECTBEHHOTO (PYCCKOT'0 HITH POTHOTO) SI3bIKA U SI3bIKA XHUMUH;

MIPOBOJHTH OIBITHI, TOATBEPKAAOIINE XUMHYECKUE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHNYECKUX BELIECTB.

MeTtanpeaMeTHbIe pe3yabTaThl 00yYeHUsI

VYyanmiicst 1oJKeH yymems.

ACIaTb IOMETKHU, BbIIIMCKU, TUTUPOBAHUC TCKCTA,

COCTaBJIATH JOKJIAId,

COCTaBJIATH HA OCHOBEC TCKCTA I‘pa(i)I/IKI/I, B TOM 4YHCJIC C IPUMCHCHHUEM CPCIACTB I/IKT,
BJIAJICTh TaAKUM BUJIOM U3JIOKCHUS TCKCTA, KaK PACCYIKICHUC,



®  ICIOJIB30BaTh TaKOH BU MBICJIICHHOI'O (I/I)Iea.]'IBHOFO) MOJICINPOBAaHHA, KaK 3HAKOBOC MOACIUPOBAHHUC (Ha mpuMepe ypaBHeHI/Iﬁ peaKLH/Iﬁ Jucconuanuu,
HMOHHBIX ypaBHCHI/Iﬁ peaxunﬁ, nonypeaKuHﬁ OKI/ICHGHI/ISI-BOCCTaHOBJ'IeHI/ISI);

® pas3jiM4aTb KOMIIOHCHTHI JOKa3aTCILCTBA (TC3I/IC, ApryMCHThI U q)OpMy I[OKaBaTGJ'ILCTBa);

° OCYHICCTBJIATH MPAMOC HHAYKTUBHOC JOKA3aTCILCTBO.

JdeMoncTpaumnu. VcnelTaHue BelmECTB M WX PAacTBOPOB Ha 3JIEKTPONPOBOIAHOCTb. 3aBHCHMOCTH JJIEKTPOIPOBOJHOCTH YKCYCHOM KHCIOTBI OT
KOHIIeHTpaluu. B3anMmoneiicTBie MHKA ¢ cepoi, COIsIHOM Kucnotoi, xnopuaom menu (II). 'openne maruus.

JlaGopaTopHble onbITHI. §. Peakunu, xapakTepHble A PACTBOPOB KHUCIOT (CONSHOM uiu cepHOM). 9. Peakuuu, XxapakTepHble IJs1 pacTBOPOB Ieouei
(ruppoxcunoB Hatpus win kanus). 10. [Tonydenue u cBoiicTBa HEpacTBOPUMOI'0 OCHOBaHMs, Hampumep ruapokcuaa menu (II). 11. Peakuuu, xapakrepHble ams
pacTBOpoB coueii (Hampumep, ans xiopuzaa meau (II)). 12. Peakium, xapakTepHble JUIs OCHOBHBIX OKCHJOB (Hampumep, IJis OKcHza Kaibiwsi). 13. Peakiuw,
XapaKTepHbIE IS KUCJIOTHBIX OKCUJIOB (HampuMep, JJIs YIJIEKHUCIIOTo rasa).

IIpakTHyeckas padota Ne 6. CBoiicTBa KUCIIOT, OCHOBaHMIA, OKCHUJIOB U COJIEH.

IIpakTHyeckas padora Ne 7. Pemenue skcriepuMeHTaIbHBIX 3a/1a4.

l'[peleeTm)le PeE3yabTaThbl oﬁyqe}mﬂ

VYyamuiicst 10IKEH ymenv:
e oOpammaThcs ¢ J1abopaTOpHBIM 000PYIOBAHHEM U HArpeBaTeIbHBIMU MTPHOOPAMH B COOTBETCTBHH C IMPABUIIAMU TEXHUKH O0€30MTaCHOCTH;
BBITIONHSATH MTPOCTEHIINE TPHEMbI 0OpaIeHns ¢ JAO0OpaTOPHEIM 000pyIOBaHUEM: JTaOOPATOPHBIM IITATUBOM, CITUPTOBKOM;
HaO0JIO/IaTh 32 CBOMCTBAMH BEIIECTB U SBJICHUSIMH, TIPOUCXOISIINMU C BEIIECTBAMHU;
OIMCHIBATh XUMHUYECKHH SKCIIEPUMEHT C MIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOTO) SI3bIKA U S3bIKAa XUMUU;
JIeNaTh BBIBOAKI 110 PE3yNIbTaTaM MPOBEIEHHOT O IKCTIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJbTaTbl 00y4YeHus

Yyanuiicst 1OJKEH ymems.
®  OIpenenaTh, UCXOMs U3 yu4eOHOU 3a1auu, HeOOXOANMOCTh HEOCPEACTBEHHOTO UITH OMOCPEOBAHHOTO HAOIIOIEHUS;
®  CaMOCTOATENBHO (OPMHUPOBATH MPOTPAMMY IKCIIEPHMEHTA.

TPEBOBAHMUS K YPOBHIO ITIOJAI'OTOBKMU BbIITYCKHHUKOB.
BbhINYCKHHK HAVYHTCSH:
* OIHCHIBATh CBOMCTBA TBEPIIBIX, JKUIKUX, TA3000pa3HBIX BEIIECTB, BBIIEISS X CYIIECTBEHHBIE IIPU3HAKH;
* XapaKTepH30BaTh BEIIECTBA 10 COCTaBYy, CTPOSCHHIO M CBOWMCTBaM, yCTAaHABIMBATH NMPUYWHHO-CICICTBEHHBIC CBS3H MEXAY IaHHBIMH XapaKTePHUCTHKAMHU

BCIICCTBA,
¢ paCKpbIBaThb CMBICJI OCHOBHBLIX XHWMHYCCKUX MIOHATHMI «aToOM», «MOJICKYJay, «XUMHYCCKHI QJIECMCHT», «IIPOCTOC BCIICCTBO», «CIIOKHOC BCIICCTBO»,

«BAJICHTHOCTb», UCII0JIb3Ys 3HAKOBYIO CUCTCMY XUMUU;




* H300paxkaTh COCTaB MPOCTEHIIINX BEIIECTB C IIOMOIIBI0 XUMUYECKUX (POPMYIT U CYITHOCTh XUMUYECKUX PEAKITHI ¢ TOMOIIHI0 XMMHUYSCKUX YPaBHEHHIA,

* BBIYHCIISATH OTHOCUTEILHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcCChl BEIIECTB, a TAKKE MAaCCOBYIO JIOJIF0 XUMUYECKOT'0 AJIEMEHTA B COSMHCHUSX JIJISl OICHKU UX
MPaKTUYECKOW 3HAYUMOCTH;

* CpPaBHUBATh 110 COCTABY OKCHU/IbI, OCHOBAHMSI, KHUCJIOTHI, COJIH;

* KJ1accu(PUIMPOBATH OKCHJIBI U OCHOBAHUS 10 CBOMCTBAM, KHCIIOTHI M COJIU TI0 COCTaBY;

* [I0JIb30BATHCSI TaOOPaTOPHBIM 000PYJOBAHUEM U XUMUYECKOW TIOCYIOH;

¢ MIPOBOAUTDH HECIIOKHBIC XUMHUYCCKUE OIILITHI U H36JIIOILCHI/I$I 3a U3MEHEHUSIMHU CBOMCTB BCUICCTB B MPOLIECCC UX HpCBpaHlCHHﬁ; CO6J'I}OI[aTB ImpaBujia TEXHUKU
0€30I1aCHOCTH TIPY MPOBEICHUY HAOIIOICHUIA U OIBITOB;

* pa3nuy4aTh SKCIEPUMEHTAIBHO KUCIOTHI U MET0YH, IONIB3YICh HHANKATOPAMH; OCO3HABATH HEOOXOMOCTh COOIIOICHHUST Mep 0€30MacHOCTH IpU OOpaIleHnu
C KHCJIOTaMH U IIEJI0YaMHU.

* pacKpbIBaTh CMbICI Nepuoanueckoro 3akoHa [I. . Menzeneena;

* OMKCHIBATH U XapPaKTEPU30BATh TAOINYHYIO (POpMY EPHOANIECKOH CUCTEMBI XUMUYECKHX 3JIEMEHTOB;

* XapaKTepu30BaTh COCTAB aTOMHBIX SJIEp W PacHpeieieHle Yuciia dIIEKTPOHOB 1O AJIEKTPOHHBIM CJIOSIM aTOMOB XHMHUYECKHX DJIEMEHTOB MalJIbIX TIEPHOJIOB
MEPUOANYECKON CUCTEMBI, a TAKXKE KU M KaJIbIUS;

* pa3nMy4aTh BHbl XUMHUECKOH CBS3H: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAaJCHTHYIO HEMIOJSIPHYIO U METAJUTMYECKYIO;

* 1300paXkaTh DIIEKTPOHHO-HOHHBIE (YOPMYITBI BENIECTB, 00Pa30BAHHBIX XUMHUYECKHMH CBSI3SIMU Pa3HOTO BH/IA;

* BBISIBJIATH 3aBUCHMOCTH CBOMCTB BCHICCTB OT CTPOCHUA UX KPUCTAJIIIUNUCCKUX peHIéTOKI HNOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, METAJUINYCCKUX

¢ XapaKTE€PU30BaTh XUMHUUYCCKUEC BJICMCHTBI U UX COCAMHCHUA Ha OCHOBE ITOJIOXCHUA JJIEMCHTOB B HepHO}IH‘-IeCKOfI CHCTEME U OCOOEHHOCTEN CTp OCHUA UX
aTOMOB;

* XapaKTepu30BaTh HAYyYHOE HM MHPOBO33PEHUYECKOE 3HAYEHHE TIEPUOJANYECKOrO 3aKOHA W IEPUOJUYECKONM CHUCTEMBbl XHMHUYECKHX JJEMEHTOB
. Y. MenneneeBa; * OObSACHATH CYTh XUMUYECKHUX TPOIIECCOB U WX MPUHIUAMTHANBHOE OTINYNE OT (PU3NYECKHX;

* Ha3bIBaTh MPU3HAKY U YCIOBHUS MPOTEKAHNS XUMUYECKIX PEAKIIHIA;

* YCTaHaBIUBATh NMPUHAIIEKHOCTh XUMUYECKON peaKIy K ONpenenéHHOMY THITYy 10 OJHOMY W3 KIacCH(PMKAIMOHHBIX MPU3HAKOB: 1) TIO YHCITy M COCTaBy
HMCXOTHBIX BEIICCTB W MPOTYKTOB PEAKIUH (pEaKINK COSAMHEHUS, PAa3IOKCHHsI, 3aMEIICHUST U OOMEHa); 2) IO BBIJCIICHUIO FUI TTOTJIONIEHUIO TEIJIOTH (peaKIInu
AK30TEPMHUUECKHE U DHAOTEPMHUYECKHE); 3) IO M3MEHEHHIO CTENEHEH OKHMCIICHHS XHMHYECKUX JJIEMEHTOB (pEaKIIMH OKHCIIHTEIHHO-BOCCTAHOBUTEIBHEIE); 4) 1O
obpaTuMoOCTH Tporiecca (peaKIuu o0paTHMBbIe U HEOOpATHUMBIE);

* COCTaBIISITh YPaBHEHHS SJIEKTPOIUTHYECKOW TUCCOLMAIMN KHCIOT, IIeJOYel, coJieil; TOJHBIE M COKpalléHHBIE MOHHBIE YpaBHEHHUS peaknuii oOMeHa;
YpaBHEHUS OKHCIUTETHHO-BOCCTAHOBUTEIHHBIX PEAKITUI;

* MPOTHO3UPOBATH MPOAYKTHI XHUMHYECKUX PEAKIIHH 110 (popMyliaM/Ha3BaHUSIM NCXOMHBIX BEIIECTB; ONPEENsTh UCXOIHBIE BEMIECTBA M0 (popMynaM/Ha3BaHAAM
MIPOAYKTOB PEAKIINN;

* COCTaBIISITh YPaBHEHUS PEAKIIHiA, COOTBETCTBYIOIINX MTOCIIEIOBATEIIEHOCTH («IIEMOYKE») MPEBpAIIeHI HEOPTaHMIECKIX BEIIECTB PA3IMYHBIX KJIACCOB;

* BBISIBIISITH B MPOILIECCE AKCIIEPUMEHTA MPU3HAKH, CBUACTENHCTBYIOIINE O IPOTEKAaHNH XHMHYECKON PEaKIInH;

* IPUTOTOBJISITH PACTBOPBI € ONPEAETIEHHON MacCOBOM A0NEH pacTBOPEHHOIO BELIECTBA;

* ONpPEENATh XapaKTep CPeAbl BOJHBIX PACTBOPOB KHUCIIOT U MIENOUYeH 0 M3MEHEHHIO OKPACKH HHIKATOPOB;

* POBO/IUTH KAYECTBEHHBIE PEAKIIVH, TIOTBEPKIAOIINE HAJTMYME B BOJHBIX PACTBOPAX BEIECTB OT/IEITHHBIX HOHOB

* ONpeeNsITh MPUHAISKHOCTh HEOPTAaHMYECKUX BEIIECTB K OAHOMY W3 M3y4YEHHBIX KIIACCOB/TPYII: METAJUTBI U HEMETAJUIbI, OKCUIBI, OCHOBAHUS, KUCIIOTHI,
couu;

* COCTaBIIATH (POPMYITBI BEIIECTB 110 UX HA3BAHHSIM;

* ONpEIENsATh BAJICHTHOCTh M CTEIICHb OKUCIICHUS JJIEMEHTOB B BEIIECTBAX;

* COCTaBIIAATh (POPMYIIBI HEOPTAHUUYECKUX COSAMHEHUH 110 BaJICHTHOCTSIM M CTEIEHSM OKHCIICHHS DJIEMEHTOB, a TAaKXKe 3apsaM MOHOB, yKa3aHHBIM B TaOIMUIEe
PaCTBOPUMOCTH KHCIIOT, OCHOBAHHIA U COJICH;



* OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUs (U3NYECKUX M XUMHYECKUX CBOWCTB MPOCTBHIX BEIIECCTB (METAJUIOB M HEMETAJUIOB) M HMX BBICIIMX OKCHOB,
00pa30BaHHBIX 3JIEMEHTAMH BTOPOI'O M TPETHETO MEPHOOB;

* Ha3bIBaTh OOLIME XUMHYECKHE CBOWCTBA, XapaKTEPHBIE IS IPYII OKCHIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOLIME XUMHUECKHE CBOMCTBA, XapaKTEPHBIE I Ka)XI0T0 U3 KIIaCCOB HEOPTaHUYECKMX BEILECTB: KUCIOT, OCHOBAHUM, COJICH;

* IPUBOAUTH IIPUMEPBI PEAKLIUN, ITOATBEPKIAIOIINX XUMUUECKHE CBOMCTBA HEOPraHUYECKUX BEIECTB: OKCUOB, KUCIOT, OCHOBAaHUMU U COJI EH;

* OIIPENENATh BEIIECTBO-OKUCIUTEND U BEILIECTBO-BOCCTAHOBUTENDL B OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX;

* COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTENBHBIN Oaanc (I U3y4eHHBIX PeaKInii) Mo MPEAIoKeHHBIM CXeMaM PEaKIIHii;

* IPOBOJIMTS JIAOOPATOPHBIE OMBITHI, TTOATBEPKIAIONINE XUMHUECKHE CBOICTBa OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIICCTB;

BbINyCKHHK NOJYYUT BO3MOKHOCTh HAYYHThHCS:

* IPaMOTHO 00paImaThCs C BEMIECTBAMHU B TIOBCEJHEBHOM KHU3HU;

* 0CO3HABaTh HEOOXOAUMOCTb COOMIOEHHS IPABIII SKOJIOTHUECKH 0€30M1aCHOr0 MOBEAEHHS B OKPY KArOILIel MPUPOTHOH Cpere;

* IOHUMATH CMBICI U HEOOXOJAUMOCTh COONIFOJIEHHS TIPEANMCAHNH, PEaraeMbIX B HHCTPYKIUSAX MO MCIIOIb30BAHUIO JIEKAPCTB, CPENCTB OBITOBOW XMMHU H
Ap.;

* HCIONB30BaTh MPHOOPETEHHBIE KIIOUEBbIe KOMIIETEHTHOCTH MPH BBITIONHEHHH MCCIIEIOBATELCKIX MPOEKTOB MO U3yYEHUIO CBOMCTB, CIOCOOOB MOTYYEHUS 1
pacro3HaBaHus BEIIECTB;

* pa3BUBATh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, HWCIIONB3Ys CPEICTBA YCTHOM W TMHCHMEHHOW KOMMYHUKAIMM TIpH PaboTe ¢ TEKCTaMH Y4eOHWKa H
JIOTIOTHUTENLHOM JINTEPATYpOid, CIIPaBOYHBIMH TAOJIUI[AMU, TIPOSIBISITh TOTOBHOCTh K YBRXKEHUIO WHOM TOYKH 3pEHUsI TIPH 00CY>KICHUH PE3yJIbTaTOB BBITOTHEHHOMN
paboTHI;

* 00BEKTHBHO OIIEHUBATh HHPOPMAIHIO O BENIECTBAX U XMMHUYECKHX TPoIleccax, KPUTHYECKH OTHOCHTHCS K TICEBJJOHAYYHOW HH(POPMAIIUH, HEOOPO COBECTHON
pekiaMe, Kacaromieiics HCIONb30BaHNs Pa3INYHbIX BELIECTB.

* 0CO3HABaTh 3HAYCHHE TEOPETHUCCKUX 3HAHUI IS IPAKTHUECKOH EATETbHOCTH YEIOBEKa;

* OIIMCBHIBATh N3y9YECHHBIC OOBEKTHI KaK CHCTEMBI, TPUMEHSISI JIOTUKY CHCTEMHOTO aHAJIN3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX IMEPHOANIECKON CUCTEMbl XMMHUECKUX SJIEMEHTOB JUIsl OOBSICHEHUS M PEJIBUICHUS CBONCTB KOHKPETHBIX BEIECTB;

* pa3BHUBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTH ITOCPEICTBOM YIIyOJCHUS 3HAHWI 00 MCTOPHH CTAaHOBICHUS XMMUYECKOH HAyKH, €€ OCHOBHBIX IOHSTHH,
MEPHOIMYECKOr0 3aKOHA KaK OJHOT'0 M3 BaKHEHUIINX 3aKOHOB IPUPOIBI, & TAKXKE O COBPEMEHHBIX JIOCTIDKEHUAX HAYKH U TEXHUKU.

* COCTaBIISATh MOJIEKYJISIPHBIC U TTOJHBIE HOHHBIC YPaBHEHNUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOAUTH MIPUMEPHI PEAKINH, MOATBEPKAAIOMINX CYIIECTBOBAHIE B3aMMOCBSI3H MEX /Ty OCHOBHBIMHU KJIACCAMH HEOPTaHWMYECKHX BEIIECTB;

* IPOTHO3MPOBATH PE3YJILTATHI BO3CHCTBHUS Pa3IMUHbIX (haKTOPOB HA N3MEHEHNE CKOPOCTH XUMUYIECKOH PeaKIiHm;

* IPOTHO3MPOBATH PE3YJIbTATHI BO3CHCTBHUS Pa3IMIHBIX (JaKTOPOB HA CMEIIEHNE XUMHYECKOT'O PAaBHOBECHSL.

* IPOrHO3MPOBATh XUMUYIECKHE CBOWCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHUS;

* IPOrHO3MPOBATh CHOCOOHOCTH BEIIECTBA IPOSBISATH OKHCINTEIbHBIC MM BOCCTAHOBUTENBHBIE CBOMCTBA C YUETOM CTEHNEHEH OKHCICHUS 3JIEMEHTOB,
BXOJISIIINX B €r0 COCTaB;

* BBISIBJIATH CYIIECTBOBAHUE TEHETHYECKON B3aMMOCBS3U MEKIY BEIIECTBAMH B PsTY: IPOCTOE BEMIECTBO — OKCHJ — TUAPOKCHI — COJIb;

* OPraHHU30BHIBATH, IPOBOINUTH YYCHUYECKHE IIPOSKTHI 10 MCCIICTOBAHUIO CBOIMCTB BEIIECTB, HMEIOIINX Ba)KHOE MPAKTHYECKOE 3HAYCHHE.




Kanenoapno — memamuuecxoe naanupoganue no xumuu no npocpamme O.C.Iabpuensna

(2 waca 6 nedenio, 6cezo 68 uacos)

Ne

Koa-Bo

[Jara npoBeaenus

Ha3panue TeMbl ypoka IIpumeyanue
n/n 4acoB
ILIaH pakr
Tema 1. BBeneHue(64)
1 BBonnbrii mHcTpykTax mo Th npu pabore B kabuHeTe XMMHU. 14 04.09
ITpeamer xumun. BeniecTaa.
2 [peBpamienus BemecTs. Poib XMMUM B )KH3HU YEIIOBEKa. 14y 06.09
3 IIpakTnyeckas padora Nel. «[Ipuémsl 14 11.09
o0Opatienust ¢ tabopaTopHbiM obopyaoBannem» Mucrpykrax Th
4 [Nepuoauueckas cucrema xummuueckux mementos J1.1. 14 13.09
MeHeneeBa. 3HaKU XUMHUYECKUAX DJIEMEHTOB.
5 Xumnueckue Gopmyinsl. OTHOCUTENBHAS ATOMHAS U 14 18.09
MOJIEKYJISIpHAs Macca.
5 IpakTuyeckas padora Ne2. «Habxnronenue 3a ropsiieit cBe4oi» 14 20.09
Hucrpykraxxk Th
Tema 2. ATOMBI XUMHYECKHX 3J1eMeHTOB. (94)
7 OcHOBHBIE CBEACHUS O CTPOSHUH aTOMOB. COCTaB aTOMOB. 14 25.09
W3oTomsl.
CTpoeHHe 3JIEKTPOHHBIX 000J104EK aTOMOB. 27.09
8-9 24 02.10
10 Hownsl. MorHas XMMUYecKas CBSI3b. la 04.10
11-12 KoBasienTHas cBs3b. 2q 09.10
11.10
13 | Merammyeckast XuMU4ecKas CBA3b. 1y 16.10
14 O06001menne n cucTeMaTU3aLysl 3HAHUH 10 TeMe: «ATOMBI 14 18.10
XMMHUYECKUX DJIEMEHTOBY
15 KonTponbnas padora Nel o teme: «4Amombl xumuueckux 14 23.10
9NIEMEHMO8»
Tema 3. Ilpocthie BemecTBa. (54)
16 [IpocThie BemecTBa-MeTaIbl. 1u 25.10
17 | IlpocThle BemecTBa ~-HEMETAILIBL. AJUIOTPONIHSL. 14g 30.10
18 | KonnyectBo Bemectsa. Monbs. MonsipHas Macca. 14 06.11




MomnspHblii 00BEM Ta30B.

08.11

19 14
20 Pemmenue 3anad o Temam: «MosgpHblil 00bem 2a308, KOIUYECMEO 14 13.11
sewecmaa.
Tema 4. CoequHeHre XMMHYECKUX 3JI€MEHTOB. (164)
21 CrerneHb OKUCTICHUS. 14 15.11
29 anamHeHIEﬂ Ha COCTaBJICHHE M HOMEHKJIATYpY OMHapHBIX 14 20.11
COCIUHEHUN
23 Bakneiinme kiacchl OMHAPHBIX coenuHeHUH. OKCUIBL. 14 22.11
24 OcHoBaHU4L I 27.11
Kucnotsr. 28.11
25 lua
26 Comu. 1lu 04.12
27 | CocraBnenue popmy coseit. lu 06.12
O06o001IeH e B cCHCTEMAaTH3aIs 3HaHUH 110 TeMe «BakHeimme 11.12
28 | wracewt OWHAPHBIX COCIMHCHHID I3
AMopdHBIE 1 KpHUCTAUTMYECKUE BelecTBa. Kpucrammmaeckre 13.12
29 | pemeTkwu. 1y
30 UricThle BelecTBa U CMECH. 1 18.12
31 IIpakTu4yeckas padora Ne3. «AHaIU3 IIOYBBI U BOIBDY I 20.12
Hucrpykraxxk Th
22 | MaccoBas 05151 KOMITOHEHTOB B CMECH. 1 25.12
33 Pemenne 3a1a4 Ha HaXOXK/IEHHUE MaCCOBOH JOJIM KOMIIOHEHTOB 14 27.12
CMECH.
IIpakTuyeckas padora Ned. «lIpuroroBnenne pacTBopa caxapa c 15.01
34 | 3aaHHON MaccOBOW OJEH paCTBOPEHHOI'O BEIECTBA» lu
Hucrpykrax Th
35 O000111eHrE U crucTeEMaTU3anus 3HaHni 110 Teme: «CoennHeHus 14 17.01
XUMHUYECKUX DIIEMEHTOBY.
Kontpoasnas padora Ne2. no teme: «Coedunenust XumMuyeckux 22.01
36 INEeMEHMO8Y. 1u

Tema 5. U3menenusi, npoucxoasmmue ¢ Bemecrsamu. (134)




37 ®dusnuecKue SBJICHUS B XUMUU. 1 24.01
38 | XuMunyeckue sBJIeHUA. XUMUYECKUE PEaKIUH. 14 29.01
39 3aKOH COXpaHEHUS MaccChl BEIECTBA. XUMUYECKHUE YPaBHEHMSL. g 31.01
40 | Pacuérpl o XUMHUYECKUM YPaBHEHUSM. 14 05.02
41 | Pemenue pacueTHbIX 3a/1a4 [0 YPAaBHEHUIO PEAKLINH. 1 07.02
q
Tunsl xuMudeckux peakiuil. Peakim pa3noxeHus 12.02
42 1u
Peaxinu coennuenus 14.02
43
Peaxinu 3amenieHns 19.02
44
Peakmuu oomena 21.02
45
46 | Tumbl XMMHYECKUX peaKIHid Ha TIPUMEpPE CBONCTB BOJIBL. 14 26.02
47 IIpakTH4yeckas padora Ne5S. 14 28.02
« ITpuzHaku xumuueckux peakiuiny Mucrpykrax Th
O06o01IeH e U cHCTeMAaTH3aIHs 3HAHUH 110 TeMe «M3menenus, 05.03
48 npoucxoosujue ¢ 8euecmsamu. 1g
KonTpoabhas padora Ne3. o teme «Mzmenenus, npoucxoosuyue 07.03
¢ geugecmeamu.
49 “’ (&
Tema 6. PactBopenue. PactBopsl. CBolicTBa pacTBOpOB
3J1eKTPOJIUTOB.
OKHUCIANTETHHO — BOCCTAHOBHTEbHBIE peakiuu (204)
50 | PactBopenue kak pU3MKO — XUMHYECKHH TIpouece. Turbl 12.03
pactBopoB. [loBTopHBI HHCTpYKTaXx no T.b. 1y
51 14.03
OnexTponutuieckas muccoruarnms (/1) 1a




19.03

52 OcnoBHeIe onoxkenus: Teopuu D1, (TD]]) lua
53 | MonHble ypaBHEHUS peakuii 14 21.03
54 | YcnoBus npoTekaHud XMMUYECKHX PEaKLUN MEXIy pacTBOpaMH 14 02.04
AJEKTPOIUTOB JI0 KOHIIA
. 04.04
55 | Kucnortsl, ux xnaccudukanus. U cBoiictsa 1
56 OcHoBaHus, ux Kiaccuduxamnys. CBOHCTBa OCHOBAHUIA. 14 09.04
57 Oxcuipl, MX Kiaccu(UKaiys U CBONUCTBA. 14 11.04
Coi, uX CBOMCTBA. 16.04
58 lu
I'enerndeckas cBA3b MEXAY KTacCaMU HEOPTaHUIECKAX 18.04
59 COEIMHEHU. 1u
60 | IIpakTuyeckas padora Ne6. «CBoicTBa KHCIOT OCHOBaHHIA, 14 23.04
oKkcuJioB U conei». Mucrpykrax Th
61 O00011IeHNe U CUCTEMATU3alIUs 3HAHHUM 110 TeMe: «PacTBopeHHe U 14 25.04
pacTBOPBDY.
62-63 | OxucnurensHO-BOocCTaHOBUTENBHBIE peakunn (OBP). 24 30.04
07.05
64 . 14.05
KonTponsHas pabota B paMKax MpOMEXYTOYHON aTTeCTaIlIN 14
IpakTnueckas padora Ne7. PelieHue sKcriepuMeHTaIbHBIX 16.05
65 14
3aaa4 no teme: «OBP» UHcerpykTax Th
IHoBTOpEHHE
21.05
66 3akoHomepHocT [ICXD lu
67 IToBTOpenneCBoiCTBa MPOCTHIX U CIOXKHBIX BEIIECTB B CBETE 23.05
lu
TOA u OBP
O06o001enre 1 cucTeMaTU3alus 3HaHUi 110 TeMe «PacTBopenue. 28.05
68 | PactBophsl. CBOICTBa pacTBOPOB 3JIEKTPOINUTOB, HOHHBIE 1u

ypaBHeHusi, OBPy.




69 | MoprperHas ranepes BENMMKUX XUMHKOB | la | 30.05

Onucanne y4eOHO-MeTOANYECKOI0, MATEPHATbHO-TEXHMYECKOro U MHGOPMALMOHHOIO0 o0ecnieyeHUus1 00pa3oBaTeIbHOIO Mpouecca.
HartypanbHble 00bekTbl. HaTypanbable 00BbEKTHI, HCHIONb3YEMble B O0YUEHUHM XHUMHUH, BKIIOYAIOT B ce0s1 KOJUIEKIMH MHHEPAJIOB M TOPHBIX MOPOX, METAIIOB U
CIJIAaBOB, MHUHEPAJbHBIX YIOOPEHHH, IIacTMacC, KaydyKOB, BOJIOKOH M T. A. O3HaKkoMiIeHHE ydamiuxcs ¢ oOpa3laMu MCXOJHBIX BEIIECTB, MOMYNPOAYKTOB U
TOTOBBIX H3ENHUN MO3BOJISICT MOJNYYUTh HAIVIAHOE IpEAcTaBieHHE 00 3THX MaTepuanax, X BHEIIHEM BHJIE, a TaKKe O HEKOTOPBIX (PU3MUYECKUX CBOMCTBaX.
3HaunTeNbHBIE Y4eOHO-IIO3HABATENbHBIE BO3MOXKHOCTH HMMEIOT KOJUIEKLUH, W3TOTOBJIEHHBIE CaMUMM oOydarommMmucs. IlpenMersl s Takux KOJJIEKLUH
cobuparoTcsi BO BpeMsi 9KCKYpCHI U APYTHX BHEYPOUHBIX 3aHSITHH.

Komnekunn Mcmonbs3yroTcsi TONBKO AJIS1 O3HAKOMJICHHMS Y4YaIIMXCs C BHEIIHMM BHJOM M (DM3MYECKHMH CBOWCTBAMM H3y4aeMbIX BEIECTB M MaTepuanon. Jlis
MPOBENICHUS XMMUYECKIX ONBITOB KOJUIEKIIUH MCIIOIb30BATh HENb3SL.

XuMuyecKnue peakTuBbl H MaTepuajibl. OOpalieHre co MHOTMMH BeLeCTBAaMH TPeOyeT CTPOroro COONIIOJCHUS MPaBUi TEXHUKH O€30MacHOCTH, 0OCOOEHHO NpHU
BBITIOJIHEHHUHU OIBITOB CaMHMH ydamumucs. Bce HeoOXoauMbie Mephl MPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX AOKYMEHTaX M MHCTPYKLHMAX, a TaKKE B
MOCOOHSIX A7l yUUTEIed XUMUH.



Haubonee gacTo ucmnonbp3yemble peakTUBEI U MaTEPUAIIBL:
1) npocTbie BemecTBa - Mellb, HATPHUH, KAJIbIHIA, aTFOMHUHU, MarHU, JKee30, IUHK, cepa;
2) okcuabl — meu (11), kanbuus, xenesa (1), maraus;
3) KHUCIIOTHI - COJIsIHAsI, CepHast, a30THAS;
4) ocHOBaHWUsI - THIPOKCH]] HATPUSL, TUAPOKCU/I KAJIbIHs, THAPOKCU Oapusi, 25%-Hblil BOJHBIH pacTBOpP aMMHaKa;
5) comu - xnopuasl Hatpus, menu (11), xenesza(lll); Hurpatsl kanus, Hatpus, cepedpa; cynbdarel meau(ll), xenesza(ll), xenesa(lll), amomunus, amMmmoHus,
KaJusi, OpOMUJI HATPHS;
6) opraHMYecKHe COSTMHEHHS - KpaxMaJl, MIIMIMPUH, YKCYCHAsi KHCJIOTa, METHUIIOBBIH OpamkKeBbIil, (eHondranernH, JakMyc.
Xumuyeckasi JjadbopaTopHasi mocy/Ja, annapaTbl U NpuOopbl. XuMHUUECKas Mocyna MOApPA3CsIeTCs Ha JIBE TPYIIBL: JJIS BBHITOJHEHHS ONBITOB YYAIIUMHUCS U
JEMOHCTPAIlMOHHBIX OITBITOB.
[TpuGopkl, armmapaTsl ¥ YCTAHOBKH, UCIIONb3yeMble Ha YPOKaX XMMHH, MOJPA3JIENSIOT Ha OCHOBE MPOTEKAIONMX B HUX (PU3UYECKHX U XUMHYECKUX TPOIECCOB C
y4acTHEM BEIIECTB, HAXOMSIINXCS B PA3HBIX arperaTHBIX COCTOSHHSX:
1) npubopsl 11 pabOTHI ¢ Ta3aMHu - OJNy4YeHHE, COOMpPaHKe, OYMCTKA, CYIIKa, MOTJIOIICHNE Ia30B; PEAKI[MH MKy ITOTOKAMH Ta30B;
2) anmapaThl U TIPUOOPBI ISl OMBITOB C KUAKUMHU M TBEPJBIMHU BELICCTBAMHU - MEPErOHKA, (PUIbTPOBAHHE, KPUCTAIIM3AIMS; IPOBEACHHE PEaKIUil MEXKIY
TBEPJIBIM BEIIECTBOM U JKUIKOCTBIO, )KUKOCTBIO U )KUIKOCTBIO, TBEPABIMU BEIIECTBAMHU.
BHe 310i#1 KiTaccuuKaluy HaXOIATCS JIBE TPYIIbI yueOHOH anmapaTypbl:
1). m1st u3ydeHus! TEOPETUYECKUX BOIMPOCOB XUMUH - MIUTIOCTPAINS 3aKOHA COXPAHEHHS] MAcCChl BEUIECTB, JEMOHCTPAIIHS AJIEKTPOIPOBOIHOCTH PACTBOPOB,
JIEMOHCTPAITUS IBIXKEHHUS MOHOB B DJICKTPHUECKOM TIONE; JJISl H3YYEHHS CKOPOCTH XMMHYECKOW PEaKIni U XHMUYECKOTO PAaBHOBECHS;
2). IUIS UDTIOCTPAIH XUMUYECKUX OCHOB 3aBOACKUX CTIOCOOOB IMOTyUEHHUST HEKOTOPBIX BEIIECTB (CEPHOM KHUCIOThI, aMMHaKa  T. 11.).
BcnomorarenbHy0 polib UTPAOT U3MEPHUTENBHBIC U HArpeBaTENIbHbI€ TIPUOOPHI, PA3TIHYHbBIE TPUCIIOCOOIEHHUS ISl BHITIOJTHEHHUS OTIBITOB.
Mopean. OOBeKTaMH MOJIEIMPOBAHHUA B XHMHHU SBIAIOTCS aTOMBI, MOJEKYJBI, KPHCTaJUIbI, 3aBOACKHE almapaThl, a TaK)Ke MPOMCXOMAIINE Mporecchl. B
MPEogaBaHuN XUMHH HCIIOIB3YIOTCS MOJIEIN KPUCTAUIMUECKUX PEIICTOK ajiMasa, rpadura, cepsl, pocdopa, okcuaa yriaepona(lV), noaa, xkenesa, Meau, Maruus.
HabGops! Mozeneit aToMoB U1 COCTaBICHUS MIAPOCTEPKHEBBIX MOJIENE MOIEKYI MPH U3y9YEHUN OPTaHUIECKOH XUMUH.
YueOHble MOCOOMS HA MeYaTHO# ocHOBe. B mporecce 00ydeHnss XMMHUN HCTIONB3YIOTCS CIEAYIONe TaOInIbl TIOCTOSHHOTO 3KCcroHnpoBanus: «lleprnonnueckas
cucteMa xuMpudeckux aieMmeHToB J[. M. MenmeneeBay, «Tabmuiia pacTBOPUMOCTH KHCJIOT, OCHOBAaHHUU WM COJEH», «DIEKTPOXUMHUYCCKUN Ps HaNPSKCHHH
METaJlIIOBY.
Ji opraHu3ai caMOCTOSITEIHLHON PabOThl OOYJarOMMXCsl HA YPOKax MCIONB3YIOT pa3HOOOpa3Hble MUAaKTHUYECKHE MaTepHabl: TETPaad Ha MeYaTHOH OCHOBE,
KapTOYKH C 33IaHUSMH Pa3HOH CTENeH! TPYAHOCTH JUIS N3Y4eHHs] HOBOTO MaTepraa, CaMOIIPOBEPKH M KOHTPOJIA 3HAHUN yUAIIUXCSL.
JKpaHHO-3BYKOBbIe CpeACTBAa 00yueHHs. DKPaHHO-3BYKOBBIE TIOCOOWS AEIATCS Ha TPHU OONBIINE TPYIMIBI: CTaTUYHBIE, KBa3HIWHAMHYHBICE W IWHAMUYHBIE.
CTaTHYHBIMH DKPAaHHO-3BYKOBBIMH CPEICTBAMHU OOYUEHUS SBISIOTCS JUAUIBMBL, JAAMO3UTHBHI (CIAW[IbI), CAMHUYHBIC TPAHCIAPAHTHI IS TPadoIpoeKTopa.
Cepun TpaHCIapaHTOB TMO3BOJSIOT UMHTHPOBATH JBIKEHHE ITYTEM IMOCIENOBATEIIFHOTO HAJOKEHUS OAHOTO TpaHCIapaHTa Ha Apyrod. Takwe cepuu OTHOCIT K
KBa3WJMHAMUYIHBIM 3KPaHHBIM TTOCOOUSIM.
JIMHAMHYHBIMI 3KPaHHO-3BYKOBBIMH TIOCOOHMSIMH SIBIISTFOTCSI TTPOM3BENEHUST KHHeMaTorpada: JOKyMEeHTalIbHOT0, XPOHUKAIBFHOTO, MYJIbTHILTHKaMOHHOTO. K 37O
JKE TPYIITIE OTHOCATCA SKPaHHO-3BYKOBBIE CPEACTBA O0OYUEHUS, ISl IPEIbIBICHNS HH(GOPMAIIH KOTOPBIX He0OX0AMMa KOMIIBIOTEpHAS TEXHUKA.
Texnuueckue cpeacrBa odydenus. [Ipy KOMITJIEKCHOM HCITONIB30BAaHUM CPEACTB O0yUYeHHsI HEM30EXKEeH BOIPOC O BOZMOXKHOCTH 3aMEHBI OJHOTO MOCOOUS IPYTHM,
HarpuMep JEeMOHCTPAIMOHHOTO WM JIA0OPATOPHOTO OMbITa €ro M300pakeHneM Ha dkpaHe. MHpopmanms, comepikamascs B 3KpaHHOM ITOCOOHH, MPEICTABISET
cO0OH JIHIIL OTpa)KEHWE PealbHOr0 MUpPA, W MOXTOMY OHA JIOJDKHA WMETHh OMOpY B YYBCTBEHHOM OIBITe oOydaronwxcs. B mporuBHOM ciydae (popmupyroTcs
HenpaBwIbHbIe U QopManbHbie 3HaHHA. OCOOEHHO omacHO (hopMHUpOBaHME MCKaKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX MPEICTABICHHH, IMOCKOIBKY dKpaHHOE
MPOCTPAHCTBO U BPEMS 3HAYUTENIFHO OTIMYAIOTCSA OT PeajbHOrO MPOCTPAHCTBA M BpEMEHH. DKpaHHOE MOcoOHe He MOXKET 3aMEHUTh COOOM peanbHbId OOBEKT B
MpoLIecce ero Mo3HaHus BBUAY TOTO, YTO HE MOXKET ObITh UCTOYHMKOM YYBCTBEHHOTO OIBITA O CBOMCTBAaX, CYIIECTBEHHBIX MPHU U3yYEHUH XHUMUU: LIBETE, 3amaxe,



KpUCTATINIMYCCKOM CTPOCHHMU U T. AO. B 10 Xxe BpCMs HpU HAJIUYUHK Y YydallUXCAd AOCTATOYHBIX YYBCTBCHHBIX 3HaHUU Ha HCKOTOPLIX JTalax 06yqu1/I;1
BOCITPOU3BECACHUC XUMHUYCCKOI'O OIIbITa B SKpaHHOM IIOCOOHMH MOKET OBITEH OoJiee uenecoo6pa3HmM, 4EM €ro IMOBTOpHAA ACMOHCTpalusl.

IInanupyemsble pe3yJbTaThl H3YYeHHs y4e0HOT0 MpeaAMeTa.

B PEIYILTATC U3YUCHHA XMMUHN HA 06a30BOM YPOBHC YYCHUK NOJIKCH

3HAThH/TIOHUMATD:

yMeThb:

XUMHYECKYIO CHMBOJIMKY: 3HAKA XUMHUYECKHX JJIEMEHTOB, (DOPMYJIbI XHMUYECKUX BEIECTB, YPABHCHUS XUMHUYCCKUX PEAKIIUM;

BOKHEUIITNE XUMHUYECKUE IIOHSATHUS: BEIIECTBO, XUMHYECKHM SJIEMEHT, aTOM, MOJIEKyJla, OTHOCHUTENbHBIC aTOMHAs W MOJICKYJIsApHAs MAaccChl, HOH,
AJUTOTPOITUS, M30TOIBI, XMMHUYECKAs CBsI3b, 3JCKTPOOTPULIATEILHOCTh, BAJICHTHOCTh, CTCIICHb OKHCJICHMS, MOJb, MOJSpHAs Macca, MOJSPHBIA 00bEM,
BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PACTBOPHI, DJIEKTPOJIUT W HEIJIEKTPOIUT, DIEKTPOTUTHUECCKAS JUCCOIUAINS, OKUCIUTEIb U
BOCCTaHOBHUTEJIb, OKHUCIICHUE U BOCCTAHOBJICHHE, TEIUIOBOM 3(P(EKT peakiuu, CKOPOCTh XMMHUYECKOW pPEaKIMM, KaTalin3, XMUMHUYECKOS PaBHOBECHE,
YIJIEPOIHBIN CKeNeT, YHKIIMOHAIBHAS TPYIINa, H30MEPHsl, TOMOJIOTHUS;

OCHOBHBIE 3aKOHBI XUMHHU: COXPAaHEHHUS MACCHI BEIECTB, MTOCTOSHCTBA COCTABA, MEPUOIUNIECKUAN 3aKO0H;

OCHOBHBIE TEOPUH XMUMHH: XUMHUYECKOU CBSI3U, DIEKTPOJIUTHUECKON TUCCOINAIINN, CTPOCHHS OPTaHUYECKUX COCTMHCHMH;

Ba)KHEHIITHE BEIIECTBA W MAaTEPHAJBl: OCHOBHBIC METAJUIBI M CIUIABBI, CEpHAs, COJITHAS, a30THAS M YKCYCHAasl KHCIIOTHI; IEJIOYH, aMMHAaK, MIUHEPATbHBIE
yI00OpeHusI, MEeTaH, STUJICH, alleTHIIeH, OEH30J1, 3TaHOJI, JKUPbI, MbLIA, TJIFOK03a, caxapo3a, KpaxmaJj, KieTdyaTka, OelIKH, MCKYCCTBEHHBIC U CHHTETHUECKHE
BOJIOKHA, KayJyKH, TJIaCTMACCHI;

HA3bIBATH: 3HAKM XUMHYECKUX JJIEMEHTOB, N3YUYEHHBIE BEIIECTBA 110 «TPUBHAILHOWY» WM MEXIyHAPOTHOW HOMEHKIATYPE;

onpeesiTh: BAJICHTHOCTh M CTETIEHb OKHCIICHHS] XUMUYECKHUX DJIEMEHTOB, THIT XUMHYECKOW CBSI3U B COSTMHEHUAX, 3aps/l NOHA, XapaKTep CPebl B BOIH BIX
pacTBOpax HEOPTaHWYECKUX COSMHEHHH, OKUCIUTENb U BOCCTAHOBUTEND, IPUHAIISKHOCTD BEIIECTB K Pa3IMIHBIM KJlaccaM OPTaHWYEeCKUX COETNHEHUH ;
XapaKTepU30BaTh: JIEMCHTHI MaJIbIX MIEPHOIOB IO UX MOJIOKECHHIO B Ieproamdeckon cucreme [|.1.Menneneena; o0mye XUMAUECKHUE CBOMCTBA METAJIJIOB,
HEMETaJUIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKHX M OpPTaHWYeCKHX COCAMHEHWH; CTPOEHHWE W XHMHYECKHE CBONCTBA HM3YYEHHBIX OPraHWYECKHUX
COCIMHCHUIA;

O0BSICHAITH: 3aBHCHMOCTh CBOWMCTB BEIIECTB OT HMX COCTaBa M CTPOSHHS, MPHUPOAY XHUMHUYECKOW CBS3W (MOHHOW, KOBAJIEHTHOH, METaJLTHYECKON),
3aBHUCHMOCTb CKOPOCTH XMMHYECKON PEaKINH U TOJI0KEHUSI XHMHYECKOTO PABHOBECHS OT Pa3IMYHbIX ()aKTOPOB;

BBINOJIHATh XUMHYECKHM 3KCIIEPUMEHT I10 PACIO3HABAHWIO BAXKHEHIINX HEOPTaHHMYECKUX (KHCIOPOZ, BOAOPO, YTJIEKHCIBINA Ta3, aMMHAaK, PacTBODPHI
KHCTIOT | IIeNoYeH, XJIOpHI-, cymb(har -, KapOOHAT-NOHBI, HOHBI AMMOHWS) 1 OPTaHUYECKUX BEIIECTB;

BBIYHCJIATH. MACCOBYIO JOII0 XMMHYECKOTO AJIEMEeHTa 1o (OpMyJie COCOUMHEHHUs, MacCOBYIO JIONIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE, KOJIMYECTBO
BeIlllecTBa, 00BEM MM MACCy PEareHTOB WIIH MIPOIYKTOB PEAKIIHM.

NMPOBOJUTH CAMOCTOSTENBHBIA TONCK XHMHYECKOH WHGOPMAIMH C WCMOIb30BAaHHEM pPAa3IMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX H3/IaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); NCIOIh30BaTh KOMIIBIOTEPHBIE TEXHOIOTHH I OOpa0OTKU M Mepeaadn XUMUIeCKol nH(OpMaIu U
ee MPeICTaBJICHUS B Pa3InYHbIX (popMmax;

HCI0JIb30BATh NPHOOPETEHHbIE 3HAHNUS U YMEHUS B IPAKTHYECKOIi 1eITeJJbHOCTH H MOBCEAHEBHOI KU3HU JIIA:

OOBSICHEHUSI XUMHUYECKHX SBIICHUN, IPOUCXOSINNX B MPUPOJIE, OBITY M HA TIPOU3BO/ICTBE;

OIpeNeNeHrs BO3MOXKHOCTH IPOTEKAHHSI XUMUYECKUX MPEBPANICHUN B PA3IMYHBIX YCIOBUSX M OIEHKH WX ITOCIIEACTBUN;

SKOJIOTHYECKH TPAMOTHOI'O MTOBEACHUSI B OKPYKAIOIIEH Cpeae;

OLICHKU BIIUSHUS XUMUYECKOI'0 3arpsi3HEHUsI OKPY>KaIOILEel Cpelibl Ha OPraHu3M YeJIOBEKa U APYrUe KUBBIE OPTaHU3MBbI;

0e30macHOro oOpaleHus ¢ TOPIOYMMHU U TOKCUYHBIME BEIIeCTBAMH, JIA00PATOPHBIM 000pYIOBaHUEM;



® [IPUTOTOBJICHUSA PaCTBOPOB 3a,I[aHHOI‘/1 KOHICHTpAalllX B 6I>ITy 1 Ha IPOM3BOACTBC;
° KpHTH‘IeCKOﬁ OLICHKH JOCTOBEPHOCTU XUMHYCCKOMH I/IHq)OpMaIII/II/I, HOCTyrIaIOHIeﬁ 13 pasHbIX HCTOYHUKOB.

JOKyMeHTBI:

~

[Mpuka3 MunoOprayku ot 17.12. 2010r. Ne 1897 «O6 yrBepkaeHun u BBenenuu B aeticteue ®I'OC OO0»

[Mpuka3 Munobprayku ot 17.05.2012 Ne 413 «O06 yrBepxkaeHun u BBefeHuu B neiicteue @I'OC cpeanero( moaHoro) odmero oopazoBaHus»

[Mucemo MunuctepcTBa o0pazoBanus U Hayku PO ot 19 anpens 201 1r. Ne03-255 «O BBenennn enepaibHBIX TOCYIaPCTBEHHBIX 00pa30BaTeIbHBIX

CTaHIapTOB 00IIero oopa3zoBaHuUs»

10. Ilpuka3z Munooprayku Poccuu ot 7 utonst 2012 r. Ne 24480 «O06 yTBepx)aeHuu (heaepaibHOro rocyIapcTBEHHOr0 00pa30BaTeIbHOIO CTaHaapTa
cpenHero (TIOIHOT0) 00IIero 00pa3oBaHUsD»

11. denepanbHOro rocyaapcTBEHHOrO 00pa30BaTEILHOrO CTaHapTa OCHOBHOI'O 00IIIero oOpa3oBaHus (mprka3 MUHUCTEPCTBA 00pa30BaHMs U HAY KU

Poccwuiickoit ®emepartuu ot 17 nexkabps 2010 r. Ne 1897)

© ©

12. IIpumMepHBIe MPOrpamMMEI 1Mo yu4eOHBIM IpenMeraM ¢eaepaibHoro 0a3uCHOr0 y4eOHOTo IUIaHa.

PexoMeHnyemas JinTeparypa.
1. JlutepaTtypa, HCNOJb3yeMasl YYUTEIeM:

- OCHOGHAS TUMeEPamypa
1. I'aopuensu O.C. [Tporpamma kypca xumuu 11 8-11 kiaccoB 001eo0pa3oBaTebHbIX yupexaeHuii. — M.: JIpoda;

2. l'aopuemnsa O.C. Xumus: 8 kinace : yaeOHHUK 11 00111e00pa30BaTeabHbIX YupexkaeHuii. — M.: [lpoda.

- QONOTHUMENbHASL TUMePAmypa

1. 'aopuensu O.C. U3yuaem xumuio B 8 ki1.: nuaakruyeckue Marepuaisl / O.C. ['abpuensn, T.B. CmupHoBa. — M.: bauk mtoc

2. Xumus: 8 Kiacc: KOHTPOIbHBIE B TpoBepouHbie paboTh! K yueoHuky O.C. I'abpuensna «Xumus. 8 kmace» / O.C. I'abpuensH, ILH. bepeskun, A.A. Ymakosa u
ap. — M. : Jlpoda;

3. I'abpuensu O.C., Buckoboiinnkosa H.I1., Slmykoa A.B. Hactonpras kaura yunrens. Xumus. 8 xi1.: Merognueckoe mocodue. — M.: [Ipoda;

4. TI'abpuemnsa O.C., Pyno H.H., TonkynoB B.U. Xumudecknit skcniepumenT B mikode. 8§ ximace. — M.: [Ipoda

5. Amxumuk (http://www.alhimik.ru/) - omwH W3 JIydImMX CAaMTOB PYCCKOS3BIYHOTO XUMHYECKOro VHTepHETa OpHEeHTHPOBAaHHBIA Ha YUHTENsS M YYEHHUKA,
MpenojaBaTeNs U CTyCHTA.

2. Jlureparypa, pekoMeHayeMasi AJIsl Y4aLuXcsl.
- OCHOBHAS IUMepamypa
Iabpuensa O.C. Xumust: 8 kinace : yaeOHUK 1151 001eo0pa3oBaTenbHbIX yapexkaeanii. — M.: Jlpoda.
- 0ONONHUMENbHAS TUepamypa
1. Kypnan «Xumus B LIKOJIEY;
2. Kontpen - Xumust ans Beex (http://kontren.narod.ru). - nHGpOpMaMOHHO-00pa30BaTENBHBIN CAUT IS TeX, KTO U3ydaeT XUMHUIO, KTO €€ MPENoIaeT, I BCEX KTO
HWHTEPECYETCs] XUMHEH.
3. Anxumuk (http://www.alhimik.ru/) - ommH M3 JydmMX CcafTOB PYCCKOS3BIYHOIO XUMHUYECKOro MHTepHETa OpPHMEHTUPOBAHHBIA Ha YYHMTENS M YYEHUKA,
MpenojaBartens U CTyJeHTa.
4. DHIMKIIONEANYECKUH CIIOBAph FOHOTO XMMHKa



3. Meaunapecypchbl.
CD «Heopranudeckass XUMHS», U3IATEIBCTBO «Y UUTEIbY
CD «lIkona Kupumia u Medomusy», U31aTeTbCTBO «Y UUTEIh
Xumus. [Ipoceenienne «Heopranuueckas XuMus»,. 8 kiaacc. (Ha 2-X Juckax)
Xumus (8-11 kiacc). BuptyanbHas nabopatopus (yaeOHOE 3JICKTPOHHOE U3JIaHUE)
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