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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma y4eOHOTO Kypca mo XuMmuH s 8 Kiacca pazpaborana Ha ocHoBe @I'OC BTOpPOro MOKOJCHHS, TPUMEPHOU MPOTpamMbI
OCHOBHOTO 0011ero oOpa3oBanus 1Mo XuMuu (0a30BeIid ypoBeHB) U aBTOpckoi mporpammbl O.C. INabpuensna (Iabpuensa O.C. mporpamma Kypca
xumun Jutst 8-11 kimaccoB o0meoOpazoBarenbHBIX yupexkaeHuit M: JIpoda,2010r).

[Tporpamma paccuntana Ha 68 yacoB (2 yaca B Hejmento). JlaHHas mporpaMMa KOHKPETHU3UPYET COJEpKaHUE CTaHIapTa, AA€T paclpeesieHre
y9eOHBIX YacoB TO pazjeiiaM Kypca, MOCIeIOBATeIbHOCTh U3YUEHUS TEM H Pa3ZelioB ¢ YYETOM MEXIPEIMETHBIX M MPEIMETHBIX CBS3€H, JIOTUKHU
y4eOHOT0 MpoIecca, BO3PACTHBIX OCOOEHHOCTEH yJaIrnxcsi.

XuMusi, KaK OJIHa U3 OCHOBOIIOJIATAIONINX 00JIacTei €CTeCTBO3HAHUS, SIBISIETCS HEOTHEMJIEMOM YacThi0 00pa30BaHMs MIKOJLHUKOB. Kaxibrit
YeJIOBEK KUBET B MHPE BEIIECTB, TIO3TOMY OH JODKEH UMETh OCHOBBI (DYHJIAMEHTAIBHBIX 3HAHUW TI0 XUMHUH (XHMHUYECKash CUMBOJIMKA, XHMHYCCKHU e
MOHATHS, (HAKThl, OCHOBHBIC 3aKOHBI W TEOPHH), MO3BOJISIONINE BBHIPAOOTATh MPEJCTABJICHHS O COCTaBE BEIIECTB, MX CTPOCHHH, NMPEBPAIICHUSX,
MIPAKTUIECKOM HCIIOJIB30BAaHUH, a Tak)Ke 00 OMACHOCTH, KOTOPYIO OHHM MOTYT MPEIACTaBJIATH. M3ydas XUMUI0, ydamuecss Y3HAIOT O MaTepHATBLHOM
€IMHCTBE BCEX BEIIECTB OKPYXKAIOIIETO MHPA, OOYCIIOBIEHHOCTH CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, MO3HABAEMOCTH U TPEJICKA3yeMOCTH
XHUMHYECKUX SIBJICHUH. VI3ydeHrne CBOMCTB BEIIECTB M UX MPEBPAIICHUNA CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIUICHHUS, a TIpaKTHYecKas paboTa ¢
BelecTBaMu (J1a00paTOPHBIE OMBITHI) — TPYAOTIO0MIO, aKKYpaTHOCTH U coOpaHHOCTH. Ha mpuMepe XuMuM ydariuecs: MmoJydaroT MPEICTaBICHUS O
METO/1aX MMO3HAHHUS, XapaKTEPHBIX IJI €CTECTBEHHBIX HAYK (3KCIIEPUMEHTAIILHOM U TEOPETUYECKOM).

PaGouas mporpamma yuyebHOTO Kypca XMMHUM JUIsl 8 Kjlacca cocTaBjieHa Ha ocHoBe IIpuMepHO# mporpaMmbl OCHOBHOTO 00IIEero 0Opa3oBaHUs
1o xuMuu (0a30BBIM YPOBEHB) U IPOTPAMMBI Kypca XUMHH sl YIaIIUXcs 8§ KiaccoB o0meo0pa3oBaTenbHbIX yupexaenuid apTopa O. C. ['abpuensna
(2010 roma).

[Iporpamma paccuntana Ha 68 4acoB (2 yaca B HEJIeII0), B TOM YHUCIIe HA KOHTPOJIbHBIE padOThI- 4 yaca, MpaKTUYeCKue paboThl —7 YacoB.

Copep:xaHue MporpaMMbl HaIpaBJIeHO HAa OCBOCHHE yYalllUMUCS 3HAHUI, yMEHUI 1 HaBBIKOB Ha 0230BOM YpOBHE.

Iesim u3ydeHus: XUMUM B § Ki1acce:

* OCBOCHHE BaXHEWUIINX 3HAHUN 00 OCHOBHBIX MOHSTUAX U 3aKOHAX XUMUHU, XUMUYECKOIN CHMBOJIMKE;

* OBJIaJICHUE YMEHUSMU HaONIOaTh XUMHUYECKUE SIBICHUS, POBOJUTh XUMHUECKUN SKCIIEPUMEHT, MPOU3BOAUTH PACUEThl HA OCHOBE XMMHUYECKUX
(dhopMyI BEHIECTB ¥ YPAaBHEHUN XUMHUECKUX PEaKIIMii;

* pa3BUTHE [IO3HABATEJIBHBIX HWHTEPECOB M HWHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B TMpollecce TMPOBEACHUS XUMUYECKOTO OKCIEPUMEHTA,
CaMOCTOSITEILHOTO MPUOOPETEHHSI 3HAHHUM B COOTBETCTBUU C BOSHUKAIOIIMMHU KU3HEHHBIMH NMOTPEOHOCTAMU;

* BOCHHTAaHHE OTHOIICHHUS K XMMHUH KaK K OJTHOMY U3 (DyH/IaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY OOIIeUeI0BEYECKOM KYIbTYPHI;

* TpPUMEHEHHE TMOJYYCHHBIX 3HAHUW W YMEHHH Ui O€30MacHOr0 MCIOJIb30BAaHUS BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3SHCTBE M Ha
MIPOM3BOJICTBE, PEUICHUS MPAKTHUYECKUX 3a7ad B TMOBCEAHEBHOW JKU3HU, MPEAYNPEKICHUS SBICHUI, HAHOCSIIIUX BpPEI 30POBBIO YEIIOBEKa U

OKpYyKarollen cpene.



3agaum:
1.CdhopmupoBath 3HaHHE OCHOBHBIX TIOHATUN U 3aKOHOB XHMHH,
2. BocnutbiBaTh 00II€YETOBEUECKYIO KYIBTYPY;
3. Yuuth HabMIOAATh, IPUMEHSTH OJTY4YEeHHbIC 3HAHHS HA TIPAKTHKE.

JIMYHOCTHBIMH pe3y/JIbTaTaMHU U3y4CHHUS MTpeaMeTa «XUMUsS» B 8 Kilacce SBISIIOTCS CIIEAYIONINe YMEHUS:

® 0CO3HABATh EJUHCTBO M IIEJIOCTHOCTh OKPYXKAIOIIETO MHPA, BO3MOXKHOCTH €r0 TO3HABaEMOCTH M OOBSICHUMOCTH HAa OCHOBE JIOCTHXKEHUH
HaYyKH;

® [IOCTETIEHHO BBICTPaWBaTh COOCTBEHHOE IEJIOCTHOE MHPOBO33PEHHE: OCO3HABAaTh MOTPEOHOCTh M TOTOBHOCTH K CaM0O0Opa30BaHUIO, B TOM
YHCIIe U B PAMKaX CaMOCTOSITEIIBHOM JIESTETLHOCTH BHE IIIKOJIBI;

® OLICHMBATD )KM3HEHHBIEC CUTYallUU C TOUKU 3pEHUs 0€3011aCHOTO 00pa3a JKU3HU U COXPAaHEHHS 3/I0POBbS;

® OIICHUBATh 9KOJIOTUYECKHUI PHUCK B3aMMOOTHOIIICHHUI YeIoBeKa U MPpUPOJBbI.

¢ GOpMHUPOBATH HKOJOTUYECKOE MBINIJICHHE: YMEHHUE OILIEHUBATh CBOIO JAESITEIBHOCTb M MOCTYIKHM IPYIHX JIFOJEH C TOUKU 3PEHUSI COXPaHEHUS
OKpYXKaroIllel Cpe/ibl - FapaHTa >KM3HU U OJ1aronory4us JroAed Ha 3eMile.

MeTanpeaMeTHBIMH pe3yJIbTaTaMU U3y4eHHUS Kypca «XUMHUs» SBIsETCS OPMHUPOBAHHME YHUBEPCANbHBIX YueOHbIX neicTBuil (VY /).

Pecynamuenvie YV/I.
® CAaMOCTOSITEIHHO 0OHAPYKUBATh U (OPMYITHPOBATh YICOHYIO MPOOJIEMY, OIPEILISITh 1Ieh YIeOHOU JeTENHHOCTH;
® BHIJIBUTATh BEPCHH PEIICHHS MPOOIeMBbI, 0CO3HABATh KOHCUHBIN PE3yIbTaT, BRIOMPATh U3 MPEUIOKCHHBIX U UCKAaTh CAMOCTOSTEIBHO CPEJICTBA
JOCTHKEHHUS LI ;
® COCTaBJIATh (MHAMBUIYATHHO WIIM B TPYIIE) TJIaH PEUICHUS MPOOIEMBI;
¢ paboTas 10 MIaHy, CBEPSITh CBOU ACUCTBUS C LENIbIO U, IPU HEOOXOIUMOCTH, UCTIPABIATH OIIMOKH CaMOCTOSATEIbHO;
® B JIAJIOTe C YUHUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BhIPAOOTAaHHBIE KPUTEPUU OLIEHKH.

Tloznasamenvuvie YV/I:

® aHAJIM3UPOBATh, CPABHUBATD, KJIACCU(DUIIMPOBATH K 0000maTh (DAKThI U SBJICHUS. BBISBISITE IPUYHMHBI U CIIEICTBUS TPOCTHIX SIBICHHIA.

® OCYIICCTBIIATh CPABHEHUE, KIIACCU(DUKAIIUIO, CAMOCTOSITEIILHO BHIOMpAsi OCHOBAHUS U KPUTEPUU JUIS YKa3aHHBIX JIOTHYECKHUX OTEpPaIluii;

® CTPOHUTH JIOTUYECKOE PACCYXKICHUE, BKIIFOYAIOIIEE YCTAHOBJICHUE TIPUYNHHO-CIICICTBEHHBIX CBSI3CH.

® CO3JIaBaTh CXEMATHYECKHE MOJICIH C BBIJICIICHHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTABJISATh TE3HCHI, PA3JIUYHBIC BUIBI IUIAHOB (TIPOCTHIX, CIOXKHBIX U T.I1.).

® IpeoOpazoBLIBaTh MHPOPMAIIMIO U3 OJHOTO BUJA B IpYroi (TabauIly B TEKCT U IIp.).

® YMETh OIPEIENIATh BO3MOXKHBIE MCTOYHUKU HEOOXOJUMBIX CBEICHHM, MPOU3BOAUTH MOUCK HH(GOpPMAIMH, aHAIW3UPOBATh M OILECHUBATH €€
JOCTOBEPHOCTD.

Kommynuxamuenvie YVJI:

CamocTosTeIbHO OPraHW30BBIBATh Yy4eOHOE B3aMMOJICHCTBHE B TpymIne (OmpenensTh oOIMe LeIH, paclpelesaTh PO, J0TOBapUBaThCS APYT C
JIPYroM U T.11.).



IMpeamMeTHBIMU pe3yJIbTATAMM U3YUCHHUS NIPEAMETA SABJSIOTCS CICAYIOIIME YMEHHUS:
® OCO3HAaHHE POJIU BEILECTB:
- OIIPENIEIIATH POJIb PA3JINYHBIX BEIIECTB B IPUPOJE U TEXHUKE;
- OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PAaCCMOTPEHUE XUMHUYECKUX ITPOLIECCOB:

- IPUBOJUTH IPUMEPBI XUMHUUYECKUX MPOLIECCOB B IPUPO/IE;

- HAXOJUTh YE€PThI, CBUACTEIbCTBYIONINE 00 OOIIMX MPU3HAKAX XUMUYECKUX TIPOIIECCOB M UX PA3TUUMSIX.

® WCITOJIb30BAHNE XUMHUYCCKUX 3HAHUH B OBITY:

— OOBSCHSTH 3HAYCHUE BEIIECTB B KMU3HHU U XO3SMCTBE YETIOBEKA.

® OOBSCHATH MUP C TOUKH 3PECHUST XUMUU:

— MEPEUYUCIATH OTIIMYUTEIIbHBIE CBOMCTBA XUMUYECKUX BEILIECTB;

— pa3nruyYaTh OCHOBHBIE XUMHUYECKUE MPOIIECCHI;

- OTIPEJIENIATh OCHOBHBIE KJIACChl HEOPTAHWYECKNX BEIIECTB;

- TIOHUMATh CMBICJI XUMHUYECKAX TEPMUHOB.

® OBIIAJICHUE OCHOBAMHW METOJOB MO3HAHUS, XapPaKTEPHBIX JIJI1 €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METOJIbl XUMHUUECKOU HayKu (HAOJIIOICHUE, CpaBHEHUE, SKCTIEPUMEHT, H3MEPEHHUE) M UX POJIb B TIO3HAHUU TTPUPO/IHI,
- IPOBOJUTH XUMHYECKHUE OTIBITHI M SKCTIEPUMEHTHI U OOBSCHSTH UX PE3YJIbTATHI.
® yMEHHE OIIEHHUBATh IMOBEICHUE YEIOBEKA C TOUKH 3PEHHS XUMHUECKOW 0€301MacCHOCTH IO OTHOIICHHIO K YEJIOBEKY U MPUPO/IE:
- UCTIOJIb30BaTh 3HAHUS XUMUU TIPU COOITIOICHUHN TTPABUJI HCTIOIB30BaHM I OBITOBBIX XUMUUECKHUX TIPETapaToB;
— pa3auvaTh OMacHbIe U 0€30MMacHbBIC BEIECTBA.

PaGouass mporpaMmMa mocTpoeHa Ha OCHOBE KOHIIEHTPHUYECKOTO MOJXOJa. DTO AOCTUTAETCs MyTeM BbIWICHEHHS TUAAKTHUYECKON €IMHUIIBI —
XMUMHUYECKOTO JIEMEHTA - U JAaJbHEHIIEeM YCIOKHEHUH U PaCIIMPEHUU €€: 3/IeCh TAKOBBIMH BBICTYHAIOT (POPMBI CYIIeCTBOBaHUs (CBOOOAHbBIE aTOMBI,
MPOCTHIC W CJIOXHBIE BEIIEeCTBA). B mporpamMMe y4YMTBIBAETCS peaau3amus MEXIPEAMETHBIX CBsizel ¢ KypcoMm (usuku (7 kmacc) u omosoruu (6-7
KJIacChl), TJe JAeTCsl 3HAKOMCTBO C CTPOCHHEM aToMa, XMMHUYECKO W OpraHu3aliei KJIeTKU U mpolieccaMu 0OMeHa BEIIEeCTB.

OcHoBHO# (hopMOil opranuzanuu y4eOHOTO mpolecca SBISETCS KIACCHO-ypOUHas cucTeMa. B kauecTBe NOMOIHUTENBHBIX (POPM OpraHu3aluu
00pa30BaTeNIbHOTO TMpOIECca HCIOIb3YETCS CHUCTEMa KOHCYIbTAIIMOHHOM TMOJAEPKKH, WHAMBUAYAJIBHBIX 3aHATHH, caMOCTOsTeNIbHas padoTa
yUalxcs ¢ UCHOJIb30BAHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTUH.

[Ipeobnanaromeid ¢opMoil  KOHTPOJIA BBICTYNAIOT MHUCHbMEHHBIH  (CaMOCTOSITENIbHBIE M KOHTPOJbHbIE PabOThl) M YCTHBIM OMpOC

(cobecemoBanue).

HcxoaHbIMu JOKYMEHTAMH IS COCTABJICHHS PUMepa pado4eii mporpaMMbl SBUJINCH !

[Tpuka3z MunobpHayku ot 17.12. 2010r. Ne 1897 «O0 yrBepxkneann u BBenenuu B aerictsue ®I'OC OOO»

[Tpuka3z MunobpHaykn ot 17.05.2012 Ne 413 «O6 yrBepxkaennn u BBeneHnu B neiicteue ®1I'OC cpemnero( moIHOT0) 00mero oopa3oBaHms

3. IImucemo MunmcTepcTBa o6pasoBanus U Hayku PO ot 19 anpens 201 1r. Ne03-255 «O BBenennn (penepanbHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHIApPTOB OO0IIEro 0Opa3oBaHUS

4. llpuka3z MunodpHayku Poccun ot 7 utons 2012 r. Ne 24480 «O06 yTBepxaeHnn henepaibHOro rocy1apcTBEHHOT0 00pa3oBaTeIbHOTO CTaHAApTa
cpennero (TIOTHOT0) 00IIero o0pa3oBaHUs»

5. ®denepanabHOro rocyaapcTBEHHOr0 00pa3oBaTENBFHOIO CTaHAApPTa OCHOBHOTO 0011ero oopasoBanus (mpukas MuHucTepcTBa 00pa3oBaHMs U HAy KU
Poccuiickoit @enepanuu ot 17 mexadbps 2010 r. Ne 1897)

M=



6. IIpumepHbIe mporpaMMBbl IO Y4€OHBIM MpeaMeTaM (enepaibHoro 0a3sucHOro y4eOHOro miaHa.

3a ocHOBy paboueil MmporpaMMbl B3sTa NporpamMma Kypca xumuu st 8-11 kimaccoB oOmieoOpasoBaTenbHbiX yupexaeHuil (arop O.C. T'aGpuensn),
pexoMeHIoBaHHas JlemapraMeHTOM 00pa3oBaTeNbHBIX MPOrpaMM M CTaHAapTOB oO0miero obpa3oBaHuss MuHucrepcTBa obOpasoBaHus P®, omyOnukoBaHHAsS
m3natenscTBoM «/Ipoda» B 2010 roxy.
[Ipeanaraemeple MaTepuansl papaboTanbl Ha ocHOBe aBTopckol mporpammbl O.C.I"'abpuensna, coorBercrBytomielt denepanbHOMy KOMIIOHEHTY | ocyiapcTBEHHOTO
cTaHJapTa o0Iero oopa3oBaHus U JoMylnieHHOH MuHucTepcTBOM oOpa3oBaHus 1 Hayku Poccuiickoit @enepanun (O.C.I'abpuensia [Iporpamma Kypca XuMHAH /ISt
8-11 kiaccoB 0011e00pa30BaTENBHBIX YUPSKICHUI — 2-€ u3Ianue, nepepadboranHoe u gornoaHeHHoe — M.: poda, 2010.).
ABTOpPCKO# IpOrpaMMe COOTBETCTBYET YUEOHHK: «XUMUS 8 KI1acc»
B aBTOpCKyt0 porpaMMy BHECEHBI CeIyIOIIe N3MEHEHUS:
1.YBeau4eHo 4iciio 4acoB Ha U3YUEHUE TEM:
- «BBenenune» 5 yacoB BMeCTO 4 4acoB 3a CUeT BKIIFOUSHHS PAKTHUIeCKHX padoT Nel u Ne2.
- Tema 3 «CoenrHEHUS XUMUYECKUX 3JIEMEHTOB» 710 15 yacoB BMecTo 12 4acoB 3a cUeT BKJIFOUEHHS MpaKTUYecKux pabot Ne3 u NoS,
- Tema Ned «3MeHEHUs, IPOUCXOIAINME C BemecTBaMu» 12 yacoB BMecTo 10 yacoB 3a cyeT BKIIIOYCHHUS MTPAKTHUECKON padoThl N4,
Tema No6 «PactBopenme. PactBopel. CBoWCTBa PacTBOPOB 3JIEKTPONUTOB» 22 dYaca BMeCTO 18 4HacoB 3a cyeT BKIIIOYEHHUS MpakTHueckux pabor Ne§, 9.
[paktudeckas padora Ne6,7 UCKIFOUEHBI, T.K. OMBITHI U3 ATHX PabOT MOBTOPSIIOTCS B MPakTUdecKoil pabore Ne8.
Takum 00pa3oM, MpakTHYECKHe PabOThI, COCTABISIONINE TEMY 5 W TeMy 7, pacrpeleleHbl 0 APYTHM TeMaM Kypca B COOTBETCTBUM C M3y4aeMbIM MaTepHalOM
(mymepanus npaktaueckux pador no yaeonuky O.C. 'abpuensna 2013r. uznanus)
2.YBeJIn4eHo YKciIo YacoB Ha M3ydeHne BBegenus s u3ydenus nHCTpykTaxka 1o Th mpaBun moBeaeHust 1 paboThl B KaOWHETE XUMUH. Y MEHBIIEHO YKCIIO YacOB
Ha M3y4eHHE TeMbl 1 «ATOMBI XMMHUYECKHX 3JIeMEHTOB» ¢ 10 4acoB J0 7 4acoB, T.K. HOHATHE 00 M30TONAx paccMaTpuBaeTcs Ha ypoke «OCHOBHBIC CBEICHHUS O
CTPOGHHWU aTOMOB». YBeJW4YeHO YKCI0 4acoB Ha m3ydeHrne TeMmbl Ne3«CoemuHEHHs] XMMHYECKHX 3JEMEHTOB» B CBSI3M C TPYAHOCTSMH B DPEIIEHHWU 337ad Ha
HaXOXKJEHUE MacCOBOH JIOJIM BEIIECTBAa. YBEJIMYEHO YMCIIO 4acoB Ha H3yueHHE TeMbl Ned «lI3MeHeHUs, IPOUCXOAAIINE C BEIECTBaMU», T.K. BKJIIOYEHA TeMa O
MOHSATHH CKOPOCTH XMMHUYECKON PEaKLMU U BO3HUKAIOT 3aTPYIAHEHMs IPU pacdeTax Mo YpaBHEHUSAM XMMUYECKMX peakLui. YBeJHYeHO YKCIIO YacOB Ha U3ydECHHUE
TeMbl Ne5« PactBopenue u pactBopsl. OBP», T. K.ITpoBoAMTCS TOAOBAS K.p. 32 Kype 8 Ki1acca ¥ BOZHHKAET HEOOXOAMMOCTh CHCTEMHOT0 000 OIIieHus Bcero yaeOHOro
MaTepuaja U3y4eHHOro 3a I'ofl.
3.13 aBTOpCKOI pOrpaMMBbl UCKITIOUEHA YacTh y4eOHOTo MaTepraia, KOTOPhI OTCYTCTBYET B 00s3aTE€IbHOM MUHHMYME COJEepKaHHs OCHOBHBIX 00Pa30BaTEIbHBIX
MpOrpaMM AJisi OCHOBHOM IIKOJBI, TAKXKE HCKJIIOYEHbI HEKOTOpHIE JIEMOHCTPAllMOHHBIE OMNBITHI M J1IabopaTopHbIE pabOThl M3-3a HEAOCTAaTKAa BPEMEHHM Ha HX
BBITIOJTHEHWE TP 2 Yacax B HEAENIO, TaK Kak aBTOPCKasl MporpaMMa IMpeaycMaTpuBaeT 2/3 qaca B HEEIIO.
Konkpernbie TpeOoBaHMS K YPOBHIO ITOAIOTOBKHM BBIITYCKHUKOB OIIPEEIEHbI VI KaXI0r0 YPOKa M BKJIIOUYEHBI B IIOYPOYHOE IJITAHUPOBAHHUE.
B noypounoM mianupoBanuu B rpade «l3ydaembie BOIPOCh» KypCHBOM BBIAEIEH MaTepHal, KOTOPbIM MOISKUT U3yUEHHUIO, HO HE BKJIOYaeTcst B TpeboBaHus K
YPOBHIO [TOJTOTOBKH BBIILYCKHHUKOB.



TemaTn4veckoe NJIAHUPOBAHUE 110 XUMUH, 8 KJIACC,

(2 yaca B Heje110, Beero 68 yacoB)
YMK O.C. I'abpuensina.

Ne | HaumeHnoBaHnue TeMbl Bceero N3 nux
n/m 4acoB
IpakTnyeckne padGoTnl KonTtpoabHbie YPOKH
padoThI
1. | Tema 1.BBenenue 6 Nel,No2. ITpuémsr oOparieHus ¢ 1a00paTOPHBIM 4
o0opyaoBaHueM U HAOJIOICHUE 32 TOPSIICH
CBEYOIl.
2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHYECKHUX DJIEMEHTOB
3. | Tema 3. 5 )
IIpocteie BemecTBa
4, Tema 4. 16 Ne3. AHanu3 MouBbl U BOJBI. K.p. Ne2 13
CoenuHeHNsT XUMUYIECKUX Ned. IlpuroroBneHue pacTBopa caxapa C
3JIEMEHTOB 3aJJaHHOM MacCOBOM J10J1€il pACTBOPEHHOIO
BEIIECTBA.
5. | Tema 5. 12 No5. Ilpu3Hakyu XUMHYECKUX PEaKLIMi. K.p. Ne3 10
M3MeHeHus1, TpoucXosIue ¢
BEIIECTBAMU.
6. Tema 6. 22 No6.CBoiicTBa KHCIOT, OCHOBAHMM, OKCHIOB H Hrorosas K.p. 19
PactBopenme. PactBopsl. CBoiicTBa coJIel. Neq
PacTBOPOB AJIEKTPOIIUTOB. Ne7. Pemrenue skcriepuMeHTANBHBIX 3a/1a4.
Hroro: 68 6 4 58




COJAEPXKXAHUE N3YYAEMOI'O KYPCA
8 KJIACC

Tema 1. BBenenue B xumuio (6 1)

XHUMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

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

[IpeBpamenus BemecTB. OTINYNE XUMHUYECKUX PEAKIUH OT (PU3UUECKUX SBICHUN. POb XMMUU B )KU3HU YEIOBEKA.

KpaTkue cBeneHust U3 UCTOpUM BO3SHMKHOBEHUS U pa3Butus xumud. [lepuon anxumuu. [lonstue o ¢punocopckom xamue. Xumusa B X VI B.
PazButne xumun Ha Pycu. Posib 0Te€4eCTBEHHBIX YUEHBIX B CTAHOBJICHUU XMMHUUYECKOW HAykHu - pabotel M. B. Jlomonocora, A. M. Byrneposa, /1. U.
Menneneesa.

XuMuyeckasi CHMBOJIMKA. 3HAKM XHMHMUYECKHUX OJJIEMEHTOB WU TMPOMUCXOXKACHHE HMX Ha3BaHUU. Xumuueckue ¢opmyibl. MHaekcbl u
ko3¢ ¢umenTel. OTHOCHUTENBHBIE aTOMHAS M MOJIEKYJIsIpHas Macchl. PacueT MaccoBoil 10J1M XUMHUYECKOTO 3JIEMEHTa 10 (opMyJie BEllecTBa.

[lepuoauueckas cucrema xumudeckux annementoB /. 1. MenneneeBa, ee cTpykTypa: mMaiible M OOJbIINE MEPUOIbI, TPYIIbI U MOATPYIIIIHI
(rmaBHas u moboyHas). [lepuoauueckas cuctema Kak ClipaBOYHOE MOCOOHE JUIsl MOTYUYEHUS CBEICHUI O XUMHUYECKUX JI€MEHTaXx.

Pacuétnble 3agaun. 1. Haxox1eHue OTHOCHUTENIBHON MOJEKYISIPHOM Macchl BEIECTBA MO €ro XuMuyeckoil (opmyne. 2. Briuucinenue
MaccOBOM JJOJIM XUMUYECKOTO 3JIEMEHTa B BELIECTBE 10 €ro popmye.

IIpakTuyeckas padora Ne 1
[TpaBuna TeXxHUKN O€30MACHOCTH TIPU paboTe B XUMUYECKOM KabuHete. JlabopaTopHoe 00opyaoBaHKE M OOpaIlleHUE C HUM.

IIpakTuyeckas padora Ne 2
HaGnronenue 3a ropsimeii cBeuoi.

IIpeMeTHBIE Pe3VbTAThl 00VYeHHUS

VYyamuiicst TOJKEH ymems:

® JCIIOJIb30BaTh MPHU XapaKTEPUCTHUKE BEIIECTB IMOHSTHUSA: «aTOM», «MOJIEKYNa», «XUMHUECKUI SIEeMEHT», «XUMHUYECKUN 3HaK, WJIM CHUMBOJD,
«BEIIIECTBO», «IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «CBOMCTBA BEIICCTBY, «XUMHUCCKUC SBICHHS», «(PHU3NYECKUC SIBJICHUS,
«K03(h(HULUEHTB», «MHJIEKCBD», «KOTHOCUTEIbHAS AaTOMHAs MAccay, «OTHOCUTEIbHASL MOJIEKYIISIPHAS Maccay, «MaccoBasi IOJIs AIIEMEHTay;
3HATh: IPEIMETHI U3YYCHHS €CTECTBEHHOHAYUHBIX JUCIUILINH, B TOM YHCJIe XUMUH; XUMUYECKHE CUMBOJIbI, NX Ha3BaHUS U MPOU3HOIICHUE;
KJIacCU(UIIMPOBATH BEIIECTBA [0 COCTaBY Ha MPOCTHIE U CIIOKHBIE;
pa3nuyaTh: Tea U BEIIECTBA; XUMUYECKUH 3JIEMEHT U MPOCTOE BEILIECTBO;
OTHCHIBATh: (POPMBI CYIIECTBOBAHUS XUMHUYECKUX DJIEMEHTOB (CBOOOIHBIE aTOMBI, MPOCThIE BEHIECTBA, CJIOKHBIC BEIIECTBA); TAOTUYHYIO
dopmy Ileproanueckoil CUCTEMBl XUMHYECKHUX JIIEMEHTOB; MOJIOKeHHE dneMmeHTa B Tabmune J. U. MennaeneeBa, UCHONB3ys MOHSITHS
«IEPHOY, «TPYIIAY, «TIaBHAs MOATPYIINay, «II000YHAs MOATPYIAY; CBOMCTBA BEIIECTB (TBEP/IBIX, )KUIKUX, Ta3000pa3HBIX);



OOBSICHATH CYIIHOCTh XUMHUECKUX SIBICHMHA (C TOYKH 3PEHHUS aTOMHO-MOJIEKYISIPHOTO YUY€HHUs) M UX NPUHLUIHAIBHOE OTIUYHE OT
(bU3NIECKUX SBICHHUIA;

XapaKTepU30BaTh: OCHOBHBIE METO/Ibl U3YUEHUS €CTECTBEHHBIX JAUCLUIUIMH (HAOIIOJEHUE, SKCIIEPUMEHT, MOIECIUPOBAHUE); BELIECTBO IO €r0
XHUMUYECKOH (opMysie COTIAcHO IUIaHy: KaueCTBEHHBIH COCTaB, THUI BelIeCTBAa (IPOCTOE WM CJOXHOE), KOJIMYECTBEHHBIH COCTaB,
OTHOCHTEJIbHAS MOJIEKYJISIpHAs Macca, COOTHOLICHUE MAacC 3JIEMEHTOB B BELIECTBE, MAaCCOBBIEC JOJIM JIEMEHTOB B BEHIECTBE (IJIS CIIOKHBIX
BEILECTB); POJIb XUMHUHU (TIOJIOKUTEJIbHYIO U OTPULIATENbHYIO) B dKU3HU YEJIOBEKA, apIyMEHTHPOBATh CBOE OTHOLIEHHUE K 3TOH Mpobieme;
BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBA U MAaCCOBYIO JIOJIF0 XMMHUYECKOIO JIEMEHTA B COETUHEHUSIX;

IIPOBOJUTH HAOJIIO/IEHUSI CBOMCTB BEILIECTB U SIBJICHUMN, IPOUCXOJSIINX C BELIECTBAMU;

cOOIIIOIaTh MpaBHiIa TEXHUKU 0E30MTaCHOCTH MPU MPOBEICHUH HAOIIOACHUH 1 1a00paTOPHBIX OIBITOB.

MeTaHpe}]MeTHbIe Pe3yJbTaThbl 06yqemm

Yyamuiicst JOJDKEH ymems.

OIIpCACIIATD HpO6J'IeMBI, T. €. YCTaHAaBJIMBAaTb HCCOOTBCTCTBUC MECK Y KCITACMBIM U HCﬁCTBHTCHBHBIM;

COCTaBIIATH CJIOKHBIHN TUIAH TEKCTA,

BJIAACTh TAKUM BUJAOM H3JIOKCHUA TCKCTA, KaK IOBECTBOBAHMUCE,

0T PYKOBOJICTBOM YUHUTEIISI IPOBOIUTH HEMOCPEICTBEHHOE HAOIIOICHNE;

O] PYKOBOJICTBOM YUIHUTENSI OPOPMIISITH OTUET, BKIIOUAIOIINA OTTMCAaHUE HAOMIOACHUS, €T0 PE3YIbTATOB, BHIBOJIOB;

HUCIIOJIB30BAaThL TaKOU BUJA MBICIICHHOT'O (I/I}IeaHBHOFO) MOJCIIMPOBaHMA, KaK 3HAKOBOC MOACIMPOBAHHE (Ha IMPpUMEPEC 3HAKOB XHUMHNYCCKUX
AJIEMEHTOB, XUMHYECKUX (hopMyi);

WCIIOJIh30BaTh TaKOH BHJ MaTepHAIBLHOTO (IIPEIMETHOTO) MOJCIUPOBaHMS, KaK (U3NIECKOe MOJCITHUPOBaHHE (HA MPHUMEPE MOJECITUPOBAHUS
aTOMOB M MOJICKYI);

MOJTy9aTh XUMUYECKYIO HH(POPMAIUIO U3 pa3IHYHBIX HCTOYHHKOB,

ompeneNaTh OObEKT U acTIeKT aHaIN3a U CHHTE3a;

OTIpeNeNATh KOMIIOHEHThI 0OBEKTa B COOTBETCTBUH C ACIIEKTOM aHAJIN3a U CHHTE3a,;

OCYIIECTBIISITh KAUECTBEHHOE U KOJIMYECTBEHHOE ONIMCAHUE KOMIIOHEHTOB O0OBEKTa,

OTIPENIENATh OTHOIIEHUS 00BEKTA C IPYTUMHU 0ObEKTaMU;

OTIPENIENATh CYIIECTBEHHbBIE IPU3HAKU OOBEKTA.

Tema 2. ATOMBI XHMHYECKHX 3J1eMeHTOB (7 u)
AToMBl Kak (opMa CYyIIECTBOBAHUS XUMHUYECKUX 37IeMEHTOB. OCHOBHBIE CBEIEHHUS O CTPOSHHH aTOMOB. JloKa3aTelnbCTBa CIIONKHOCTHU

CTPOCHHUA aTOMOB. OnbIThI Pe3epq)0pz[a. HnaHeTapHaﬂ MOJCIIb CTPOCHUA aTOMaA.

CocTaB aTOMHBIX AACp: HNPOTOHBI U HeI>'ITpOHLI. OrtHocuTenbHas aTOMHas Macca. B3amMOCBSI3b IMOHSTHM «IIPOTOH», ((HeI\/’ITPOH)),

«OTHOCHTCJIbHAA aTOMHasd Macca».

H3MmeneHue yucia IMPOTOHOB B AJpPEC aTOMA - O6pa3OBaHI/Ie HOBBIX XUMHWYCCKHX 3JICMCHTOB.



N3meHenne 4ymcina HEUTPOHOB B siApe aToMa - oOpazoBaHue H30TOMOB. COBPEMEHHOE OIpEACICHHE IMOHSATHUS «XUMUYECKUH DIEMEHTY.
N30Tonbl Kak pa3HOBUAHOCTH aTOMOB OJHOT'O XUMHUUYECKOTO 3JIEMEHTA.

OnexkTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 000J0YEK aTOMOB XUMHUecKuX 3yieMeHTOB Nel-20 mepuonmueckoit cucremsl J[. WM. Menneneesa.
[ToHsTHE O 3aBEPILIEHHOM U HE3aBEPIIEHHOM 3JIEKTPOHHOM CJI0€ (SIHEPreTUUECKOM YPOBHE).

[Tepuomuueckast cucremMa XuMmuueckux diemeHToB [[. M. MeHneneeBa W CTpOeHHE aTOMOB: (H3WYECKHI CMBICT TMOPSIKOBOTO HOMEpa
3JIEMEHTA, HOMEpa IpyIIlbl, HOMepa Nepro/a.

W3meHeHne uucia 3JI€KTPOHOB HA BHEUIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHMMHUYECKOIO 3JIeMEHTa - 00pa30BaHUE IOJIOKUTEIbHBIX U
OTPUILIATENLHBIX HOHOB. OHBI, 00pa3oBaHHBIC aTOMaMH METAIIOB U HeMeTasuIoB. [IpuYMHbBI H3MEHEHUS METAITUYECKUX U HEMETAUIMUYEeCKUX CBOMCTB
B MEpUOJaX U rpymIax.

Oo6pazoBanue OMHAPHBIX coeauHeHU. [lIoHATHE 00 HOHHOM cBsI3u. CXeMbl 00pa30BaHMs NOHHOM CBSI3U.

B3aumoneiicTBue aTOMOB XMMMUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXIYy co00il - 00pa3oBaHME IBYXaTOMHBIX MOJIEKYJ IPOCTHIX BELIECTB.
KoBanenTHas HenossipHasi XUMHUYECKasi CBSI3b.

DNEeKTPOHHBIE U CTPYKTYpHBIE (DOPMYIIBI.

B3aumoneiicTBue aToMOB XMMMUYECKHX 3JEMEHTOB-HEMETANIOB MEXJIy c000i - oOpa3oBaHHe OWHApHBIX COEIMHEHUN HEMETAJIOB.
DNEeKTPOOTPUIIATENEHOCTE. [IOHITHE 0 KOBAJIGHTHOM MOJISIPHOM CBSI3U.

B3aumojeiicTBue aToMOB XMMHUYECKHX 3JIEMEHTOB-METAJIOB MEXAYy co0oil - oOpa3oBaHHE MeTAINIMYECKUX KpucTauioB. [lonstue o
METAJUIMYECKOM CBSI3H.
JemoncTpanun. Mojenu aToMOB XUMUYECKHX AJIeMeHTOB. [lepuonnyeckas cucrema xumuueckux anemeHToB /. 1. Menneneesa.

IlpeaMeTHBIE PE3VIbTATHI 06V‘I6HI/IH

VYyamuiics JOJDKEH ymems.

® JCIOJIb30BaTh NPH XapaKTEPUCTHKE aTOMOB TIOHATHS: «IIPOTOH», KHEUTPOHY», <OJICKTPOH», «XUMHUYECKHH 3JIEMEHT», «MacCOBOE YHCJIIO,
«HA30TOI, <«OAJIEKTPOHHBIM CIION», «IHEPreTUYECKUM YPOBEHBY», «IJIEMEHTBI-METAIUIBIY, «JIEMEHTHI-HEMETA/UTbDy, TPU XapaKTEPUCTUKE
BEILIECTB IMOHSITHS «MOHHAS CBSI3bY, «HOHBI», «KKOBAJICHTHAs HEMOJISIPHAS CBSA3bY, «KOBAJCHTHAS MOJIIPHAS CBSI3bY, «QJICKTPOOTPUIIATCIIBHOCTDY,
«BaJICHTHOCTBY, «METAJUIMYECKas CBI3bY;

® OMNHCHIBATh COCTaB U CTPOEHUE aTOMOB AJIEMEHTOB C MOPSAKOBBIMU HOMepamu 1—20 B [lepuoanueckoii cucteMe XUMHUYECKUX d1eMeHTOB Jl.
W. Menneneena;

® COCTaBJIITH CXEMBI PACTIPEICICHHS DJICKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0YKE aTOMOB; CXeMbI 00pa30BaHMsI pa3HbIX THIIOB
XUMHUYECKOH CBSI3U (MOHHOMW, KOBAJICHTHOH, METAJINTMYECKOM );

e OOBSACHATH 3aKOHOMEPHOCTH HM3MEHCHUS CBOWCTB XHMHYECKHX JJIEMEHTOB (3aps0B SIEp aTOMOB, 4YHCIA SJEKTPOHOB Ha BHEIIHEM
AIIEKTPOHHOM CJIO€, YMCJIO 3aMOJTHSAEMBIX AJIEKTPOHHBIX CIIOEB, PAANYC aTOMa, 3JIEKTPOOTPULIATEIbHOCTh, METAJUTMUECKUE U HEMETAJUTMYE CKUE
CBOICTBa) B Mepuodax M rpynmnax (riaBHbeIX noarpymnmnax) Ilepmoanueckoil cucremsl xumuueckux snemeHToB JI. M. MenneneeBa ¢ Touku
3pEHUsI TEOPUU CTPOEHUS aTOMa;

® CpaBHUBATH CBOMCTBA aTOMOB XMMHUYECKHX AJIEMEHTOB, HAXOAILIMXCS B OJHOM IEpUOJE WM TNIaBHOW noarpynne Ilepuonnueckoit cuctembl
xuMHuueckux snemenToB Jl. . MeHaeneeBa (3apsi0B s7ep aTOMOB, YHCIA JIEKTPOHOB HA BHEITHEM SJIEKTPOHHOM CIIOE, YHCIIO 3alOJTHIEMbIX
AIIEKTPOHHBIX CIIOEB, PAJUYC aTOMa, SJIEKTPOOTPUIIATEILHOCTh, METAJNTNYECKIE U HEMETAIITUIECKIE CBONCTBA);

® J1aBaTh XapaKTEPUCTUKY XMMHUYECKUX JIEMEHTOB 10 MX MoJoXkeHHto B [lepuonnueckoii cucteme xumudeckux sinemeHToB [I. 1. MeneneeBa



(XMMHUYECKHUH 3HAK, MOPSAAKOBBIN HOMEp, IEPHUO/I, TPyIINa, MOATrPYIINa, OTHOCUTEIbHAs aTOMHAsI Macca, CTPOCHHE aToMa — 3apsijl siApa, YUCio
MIPOTOHOB U HEUTPOHOB B spe, 00IIIee YHCIIO AIEKTPOHOB, PACIPEACICHUE JIEKTPOHOB IO AIEKTPOHHBIM CIIOSIM);

OTIPEICIIATH THUI XUMHUYECKOW CBSI3H IO (OPMYJIC BEIIECTBA;

MPUBOJIUTH IPUMEPHI BELLIECTB C PA3HBIMU TUIIAMHA XUMHUYECKOMN CBSI3H;

XapaKTepU30BaTh MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOU CBs3U (OOMEHHBIN ), HOHHOU CBSI3H, METAILTUIECKON CBSI3H;

YCTaHABJIMBATh TPUUYNHHO-CIIECTBEHHBIE CBSI3U: COCTAB BEILIECTBA — TUIl XMMUYECKOU CBA3H;

COCTaBIIATH (POPMYJIBI OMHAPHBIX COCTUHEHUH 110 BaJICHTHOCTH;

HaXOJUTh BAJICHTHOCTh JIEMEHTOB 110 (hopMysie OMHAPHOTO COCAMHCHUS.

MeTal’lpe}]MeTl—[l)Ie Pe3yJdbTaThbl Oﬁy‘{eHI/Iﬂ

Yyamuiicst JOJDKEH ymems.

(bopMyITHPOBATH THIIOTE3Y IO PEIICHUIO TTPOOIEM;

COCTAaBJIATH IIJIaH BBITIOJIHCHU A yq€6HOﬁ 3aaa4u, pCIICHHUA np06neM TBOPUYCCKOT'O U ITOMCKOBOI'0 XapaKTEpPa, BBIMIOJIHCHUA ITPOCKTa COBMECTHO C
YUUTEIIEM;

COCTaBJIATH TE3UCHI TEKCTA;

BJIaACTh TAKUM BUAOM H3JIOKCHUS TCKCTA, KaK OIIMCAHUE,

WCTOJh30BaTh TAaKOW BHJl MBICJICHHOTO (MICaTbHOTO) MOJEITUPOBaHUS, KaK 3HAKOBOE MOJEIMPOBAaHWE (HA TMPHMEpPE COCTABICHHS CXEM
00pa30oBaHUsI XUMUYECKOU CBSI3M);

UCTIONIb30BATh TAKOH BUJI MaTEPUAIBHOTO (IPEAMETHOTO) MOICIMPOBAHNS, KaK aHAJIOTOBOE MO/ICIINPOBAHNE;

UCTIOJIF30BAaTh TaKOW BUJ MAaTEPUAIBHOTO (IIPEAMETHOTO) MOJICINPOBAHMS, KaK (pr3ndeckoe MOJIeTUpOBaHue (Ha IpUMEpE MOJIENEH CTPOCHHS
aTOMOB);

OTIPENETATh OOBEKTH CPABHEHUS U aCIIEKT CPAaBHEHUS OOBEKTOB;

BBINOJTHSATH HETIOJIHOE OTHOJIMHEHHOE CPaBHEHHE;

BBITOJTHATH HETIOJIHOE KOMIUIEKCHOE CpPaBHEHUE;

BBINOJTHSATH TIOJIHOE OJTHOJIMHEHHOE CPaBHEHHE.

Tema 3. IIpoctbie BemecTBa (54)
[TonoxeHne META/UIOB M HEMETAUIOB B IEPHOJUYECKON cHucTeMe XuMHueckux sjemeHTOB JI. M. MenneneeBa. BakHeiiue mnpocTeie

BEIIIECTBA - METAJUIBL: XKEJe30, ATFOMUHUN, KaJIbIIUi, MarHui, HaTpuid, Kaymid. O0Iue GU3nIecKre CBOMCTBA METAIIOB.

Baxneiiue IMpOCTBIC BCUICCTBA - HCEMCTAJLIIbI, O6p330BaHHbIC aTOMaMHn KHCJIOpOJa, BOJO0pohda, as30Ta, CCPhI, (bocq)opa, yriepoaa.

CnocoOHOCTh aTOMOB XHMHYECKHX D3JIEMEHTOB K O6p330BaHI/IIO HECKOJIBKUX IMPOCTBIX BCHICCTB - AJUIOTPOIIUS. AJ'IJ'IOTpOHHBIC MO,Z[I/I(I)I/IKE[HI/II/I
KucJjopozaa, (I)OC(l)Opa U 0JIoBa. MeTaIn4eckue U HeMeTaIn4YeCKrue CBOMCTBA MMPOCTBIX BCUICCTB. OTHOCHTEILHOCTh ACJICHUS IIPOCTBIX BCUICCTB HaA
MCTaJlJIbl U HCMETAJIJIbI.



[Tocrostnnas ABoranpo. KonmdectBo BemectBa. Mosb. MomsipHass macca. MoJisipHbIif 00beM ra3000pa3HbIX BemecTB. KpaTHble eInHUIIBI

KOJIMYCCTBA BCUICCTBA — MHUJUIMMOJIb U KHJIOMOJIb, MUJUJIMMOJIApHAA U KWJIOMOJIApHAass MaCcChbl BCIICCTBA, MI/IJ'IJ'II/IMOJ'IS'IpHBIf/'I u KI/IHOMOHHPHBH‘/JI O6’beMBI
ra3000pa3HBIX BEIIECTB.

PacueTs! ¢ HCIOJIb30BaHIEM NOHATHI «KOJMYECTBO BEIIECTBA», «MOJISIPHAS MAccay, «MOJIAPHBIA 00bEM T'a30B», «IIOCTOSTHHAS ABOTAAPO».
Pacuernsble 3a1auu. 1. Beruucienne MOJSIpHONH Macchl BEIIECTB MO XUMHUYECKUM (opmynaM. 2. PacyeTbl ¢ MCHOIb30BaHUEM MOHSTHIA

«KOJIMYCCTBO BCHICCTBA», «KMOJIAPHAA MacCCay, ((MOJISIpHBIfI 00BeEM ra3oB», «IIOCTOsSHHAsA ABOI‘&I[pO».

JdemoncTpanuu. Hekotopsle MeTauibl 1 HEMETAJUIBI KOJIMUYECTBOM BemecTBa 1 MoJib. Moienb MOJISIPHOTO 00bemMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBbIE PE3YJIbTAThI 06V‘I€HI/IH

Yyamuiicst JOJKEH ymems.

WCIOJIb30BAaTh MPH XapaKTEPUCTHKE BEIISCTB TOHATHS. «METAIJIbD», «IUIACTUIHOCTBY», «TCIUIONMPOBOJIHOCTBY, <QJICKTPOIPOBOIHOCTEY,
«HEMETAJUTBI», «ALTIOTPOTIHUS, «AJUIOTPOITHBIC BUIOM3MEHEHUS, FITH MO TU(DUKAITAI,

OIINCBHIBATH IIOJIOKCHUEC DJJIEMCHTOB-MCTAJIJIOB MW JJIECMCHTOB-HEMECTAJIJIOB B HepHOHquCKOﬁ CUCTEMEC XHUMHNYCCKUX DIICMCHTOB I[ n.
MenneneeBa;

KJ'IaCCI/I(bI/IIII/IpOBaTB IMPOCTHIC BEIICCTBA HA MCTAJJIBI U HEMETAJIJIBI, 9JICMCHTHI,

OMpCACIIATh MPUHAAJICIKHOCTE HCOPTraHNYCCKUX BEIICCTB K OTHOMY M3 M3YUCHHBIX KJIIACCOB — MECTAJIJIBI U HEMETAJIIIBI,

AO0Ka3bIBaTb OTHOCUTCIBHOCTDE ACJIICHHUS ITPOCTHIX BCUICCTB HA METAJIJIbI U HEMETAJIJIEBI,

XapaKTepHU30BaTh 00IMKe PU3NIECKUE CBOMCTBA METAILIIOB;

YCTaHABJIIMBATb NMPUYNHHO-CIICACTBEHHBIC CBA3KW MCEXKAY CTPOCHHUEM aToMa U XUMHUYECKOU CBSI3BIO B IMPOCTBIX BEIICCTBAX — MCETAJIaX U
HEMeTaliax;

00BSCHATH MHOTOOOpa3He MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK ajIOTPOIIHS;

OTHCHIBAaTh CBOMCTBA BEUIECTB (HA MPUMEpaX MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB);

coOJr01aTh MpaBUJIa TEXHUKU O€30TIaCHOCTH TPH MTPOBEACHUH HAOJIOICHUH U TaOOPATOPHBIX OMBITOB;

WCIO0JIb30BAaTh MPU PELIEHUH PACUETHBIX 3a7ay MOHATUS: «KOJUYECTBO BEUIECTBA», «MOJIb», IIOCTOSTHHAsE ABOTaJpoy», «MOJSpHAs maccay,
«MOJISIPHBIN 00bEM Tra30By, «HOPMAJIbHBIE YCIOBUSY;

MPOBOJUTH PACUEThl C MCIOJIb30BAHUEM MOHSTHUN: «KOJMYECTBO BEUIECTBA», «MOJISIPHAS Macca», «MOJIAPHBIA 00BEM Ta3oB», «IIOCTOSHHAs
ABoraapo.

MertanpeaMeTHbIe pe3yJabTaThl 00y4eHust

Yyamuiics JOJDKEH ymems.

COCTaBJIATh KOHCIICKT TCKCTA,

CaMOCTOSATCIIbHO HUCIIOJIB30BAaTh HECTIOCPCACTBCHHOC Ha6J'IIO,Z[€HI/Ie;

CaMOCTOATCIBHO O(bOpMHHTB OTHYCET, BKJIIOYAIOIIHM OIIKCaHUE Ha6J'IIOILeHI/I$[, €ro pe3yjabTaTOB, BLIBOLOB;
BBIIIOJIHATH MTOJIHOC KOMIIJICKCHOC CPABHCHHC,

BBIIIOJIHATH CPABHCHHUC 110 aHAJIOTUH



Tema 4. CoeauHeHHs XUMMHYECKHX dJ1eMeHTOB (16 u)

Crenenp oxucnenus. OnpeeneHne CTeIeHN OKUCICHUS JIEMEHTOB 110 XUMU4ecKoil popmyne coenunenus. CocraBneHue Gopmyn OMHaApHBIX
COoeMHEHUH, oOIMii coco0 X Ha3biBaHWs. bUHApHBIE COCMMHEHUS: OKCHIBI, XIOPUAbI, cyabhuan u ap. CocraBienue ux ¢opmyn. [IpencraBurenu
OKCHJIOB: BOJIa, YTJICKHUCIIBIN T'a3 U HeraiieHast u3Bectb. [IpeacraBurenu IeTydux BOJOPOAHBIX COSTUHEHUN: XJIOPOBOIOPO U aMMHUAK.

OcHoBaHus, UX COCTaB M Ha3BaHHWs. PacTBOpUMOCTh OCHOBaHMI B Boje. Tabiuiia pacTBOPUMOCTH THUJIPOKCHUIOB M COJEH B BOJE.
[IpencraBurenu menove: THAPOKCUABI HATpUs, Kanusg W Kaiublusa. lloHsATHe O KadecTBEeHHbIX peakuusax. MHaukaropel. M3MeHeHue OKpacku
VMHJIMKATOPOB B LIEJIOYHOU cpefe.

Kucnotel, ux cocraB u HaszBaHus. Knaccudukamus kucioT. [IpencTaBuTenn KUCIOT: cepHasi, COJISTHAasS W a30THas. VI3MEHEHHWE OKpacKu
VHJIMKATOPOB B KMCIIOTHOM cpene.

Conu KaKk pou3BOIHBIE KUCIIOT U OCHOBaHUM. VX cocraB u Ha3BaHus. PactBopumocTs cosielt B Boze. IlpencraBurenu coneit: Xaopua HaTpus,
KkapOoHaT u gocdar KaabIus.

AMopGHBIE U KPUCTAIUTMYECKUE BEIIECTBA.

MexMoeKyasspHble B3auMOIHCTBUSL. THIBI KPUCTAINTMYECKUX PEIIECTOK: MOHHAS, aTOMHAs, MOJIEKYJIIpHAs U MeTaJUIndecKas. 3aBUCUMOCTh
CBOMCTB BEIIIECTB OT TUIOB KPUCTAUIMYECKUX PEIIECTOK.

BemectBa MoJIeKyIsIpHOTO 1 HEMOJIEKYIISIPHOTO CTPOEHUSI. 3aKOH IMOCTOSHCTBA COCTaBa JUIsl BEIIECTB MOJICKYJISIPHOTO CTPOCHHUSL.

Uuctele BemjecTBa U cMecu. [Ipumepbl KUAKMX, TBEpAbIX M razoo0pa3Hbix cMmeceil. CBOCTBa 4YMCTHIX BemiecTB M cMmeceil. Mx cocras.
MaccoBas u 00beMHas O KOMIIOHEHTA CMECH. PacdeTsl, CBSI3aHHBIE C UCTIOIB30BAHUEM TIOHSTHS JTOJIS.

Pacuérubie 3agaun. 1. Pacuer maccoBoii 1 00BEMHON HOJIEH KOMIIOHEHTOB CMECH BENIECTB. 2. BBIUMCIEeHME MAacCOBOM IOJM BEIIECTBA B
pacTBOpE MO M3BECTHOM Macce PaCTBOPEHHOTO BEIIECTBA M MAacCe pacTBOpHTENs. 3. BrluucieHne Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPHUTETIS,
HEOOXOMMBIX ISl IPUTOTOBJICHUS ONPEICIIEHHON MacChl pacTBOpa C M3BECTHON MacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTRA.

JdemoncTpanuu. O6pasnpl OKCUIOB, KUCIOT, OCHOBAaHUHN W cojieid. Mojenn KpUCTaUIMYECKUX PelIeTOK XJIOpUa HATpus, ajiMas3a, OKCHIa
yriepoaa (IV). CriocoObl pa3aenenust cMecei, TUCTUIUISAINS BOIBI.

JlabopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3liaMH BEIIECTB Pa3HBIX KiaccoB. 2. Pa3aenenne cMeceid.

IIpakTuyeckas padora Ne 3. AHanu3 NOYBBI U BOJBI.
IIpakTHyeckasi pa6ora Ne 4.IIpurorosieHne pacTBOpa caxapa ¢ 3aJJaHHOW MacCOBOM J0JIeil paCTBOPEHHOTO BEIECTBA.

IIpeaMeTHBbIE Pe3VbTAThl 00 VYE€HUS

Yyamuiics JOJDKEH ymems.

® HCIIOJIb30BaTh IPU XAPAKTEPUCTUKE BEIIECTB TMOHSTHUS: «CTENEHb OKUCICHUSN», «BAJICHTHOCTBY, «OKCHUIbI», «OCHOBAHU», «IICIOYN»,
«Ka4YeCTBEHHAs PEaKLHs», «MHIUKATOPY», KKHCIOTHI», «KUCIOPOICOACPIKAIINE KUCIOTh», «OECKUCIOPOIHBIC KHCIOThI», «KHCIOTHAS CPEIay,
«IIEJIOYHAs Cpe/iay, «KHEUTpalbHas cpenay, «mkaia pHy», «coimy, «amopdHbIe BEIIECTBAY, «KPUCTAJUTMYECKUE BEIIECTBAY, «KPUCTATIINYECKAs
peuieTka», «MOHHAas KPUCTAUIMYECKas PEIIETKa», «aTOMHas KPUCTAUIMYECKas PEIIeTKa», «MOJIEKYJSIpHAas KPUCTALIMYECKAas pEIIEeTKa,
«METAJUIMYECKAS KPUCTAIUINYECKAs PELIETKa», KCMECH»;

e iaccU(UIUPOBATH CIOKHBIE HEOPraHUYECKHE BEIIECTBA M0 COCTAaBY HA OKCHJIbI, OCHOBAHUS, KUCIOTHI M COJIU; OCHOBAHUS, KUCIOTHI U COJIU
10 PACTBOPUMOCTH B BOJE; KMCIIOTHI [10 OCHOBHOCTH U COJIEP/KAHUIO KUCIIOPOa;

® OMpeneNsITh MPUHAUICKHOCTh HEOPraHMYEeCKUX BEIIECTB K OJHOMY M3 W3YYEHHBIX KJIAcCOB (OKCHIBI, JIETy4YHe BOJOPOJHBIE COCTUHEHUS,



OCHOBAaHUSI, KUCJIOTBI, COJIN) 10 hopMyIIe;

ONHUCHIBAaTh CBOMCTBAa OTACJbHBIX TNPEICTABUTENCH OKCHUIOB (HA MTpPUMEpPE BOJbI, YIJIEKUCIOTO Ta3a, HErameHOW W3BECTH), JIETy4hX
BOJIOPOJHBIX COEAMHEHUM (HAa MpUMEpe XJIOPOBOJOPOJAa MU aAMMHUAKA), OCHOBAHMM (Ha MpHUMEpPE TUIPOKCUIOB HATPHS, KIS M KaJbLU),
KHCTIOT (HA MpUMeEpe CepHOM KUCIIOTHI) U COJIeH (Ha mpUMepe XJIOpHaa HAaTpHsl, KapOoHaTa Kanblwsl, (hocdaTa Kalblus);

OTIPEIeATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBIIATh (OPMYJIBI OKCHIOB, OCHOBAHUH, KUCIIOT U COJICH IO BAJICHTHOCTSM W CTEIICHSIM OKHCJICHHUS DJIEMEHTOB, a TaKXKeE 3apsaaM HOHOB,
YKa3aHHBIM B TaOJIHUIE pACTBOPUMOCTU KUCIIOT, OCHOBAaHUM U COJIEH;

COCTAaBJISITh Ha3BaHUS OKCHJIOB, OCHOBAaHUM, KUCIIOT U COJICH; CPABHUBATH BAJICHTHOCTh W CTEINIEHb OKUCIICHUSI; OKCUIbI, OCHO BAaHUSI, KUCJIOTHI U
COJIU TI0 COCTaBY;

WCIIOJIb30BaTh TAOIHILy PACTBOPUMOCTH JJIsl OTIPEICIICHUS] PACTBOPUMOCTH BEIIECTB;

YCTaHABIUBATh T€HETUYECKYIO CBS3h MEXKAY OKCHUIOM U THIPO-KCUIOM M HAa00O0POT; MPUYMHHO-CIIEJICTBEHHBIE CBSI3HM MEXIY CTPOCHUEM
aToMa, XMMHUYECKOU CBSI3bI0 M TUTIOM KPUCTAJUTMYECKOUN PEIIeTKH XUMUUECKUX COSAMHEHUH;

XapaKTepU30BaTh AaTOMHBIE, MOJIEKYJIAPHBIE, HOHHBIE METAJUTMYECKHE KPUCTAJUTMUYECKUE PEIIETKH; CPely pacTBOpa C MOMOIIBIO mikaibsl pH;
MIPUBOUTH IPUMEPHI BEIIECTB C PA3HBIMU TUIIAMU KPUCTAIUIMYECKON PEIIeTKH;

MIPOBOJIUTH HAOIIOJICHUS 32 CBOMCTBAMU BEIIECTB U SBIICHUSMH, IIPOUCXOSAIINMU C BEIIECTBAMU,

coOro1aTh MpaBUia TEXHUKU O€30TIaCHOCTH MPU MTPOBEACHUN HAOIIOICHUH U OTIBITOB;

HCCTIE0BaTh CPEIy PacTBOPa C TIOMOIIBI0 HHIUKATOPOB; AKCIIEPUMEHTATIFHO PA3INYaTh KUCJIOTHI U MEJI0YH, TIOJIb3YysACh HHIUKATOPAMH;
WCIIOJIb30BaTh MPU PEUICHUN PACUETHBIX 3a/1a4 MOHATHS «MacCOBas JIOJISI DJIEMEHTA B BEIIECTBEY», «MAcCOBas JI0JIsl PACTBOPEHHOTO BEIECTBAY,
«00BEeMHas JI0JIs Ta3000pa3HOTO BEIIECTBAY,

MPOBOJUTH PacueThl C HCIOJb30BAHHWEM IOHATHM «MaccoBas JOJS 3JEMEHTa B BEILECTBE», «MaccoBas J0Ji PACTBOPEHHOTO BEILECTBAY,
«00BeMHas J10JII Ta3000pa3HOTO BEIIECTBAY.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUs

VYyanuiics 10JDKEH ymems.

COCTaBJIAATh HAa OCHOBE TCKCTA Ta6J'II/IHBI, B TOM 4YHUCJIC C IPUMEHECHUEM CPECIACTB I/IKT,

10 pPYKOBOJACTBOM YUHUTECIIA IIPOBOAUTE OIIOCPECAOBAHHOC Ha6J'II-OI[eHI/Ie

oJa pyKOBOACTBOM YUUTCIIA 0(1)OpMJ'I$ITB OTYCT, BKJTIOYAIOIIUM ONHUCaHUE 9KCIICpUMCHTA, €Iro pe3yJIbTAaTOB, BBIBOAOB;

OCYIICCTBJIATD HMHAYKTHUBHOC 0606H_ICHI/IG (OT CAUMHHUYIHOI0O JOCTOBCPHOI'O K O6H.[€My BepOHTHOCTHOMY), T. €. OIIPpCACIATb O6H_[I/Ie
CYIICCTBCHHBIC IIPHU3HAKHU JIBYX U 0oee 0OBLEKTOB U (bHKCHpOBaTB HUX B (1)0pMe MOHATHUA UIIN CYXKACHUA,

OCYIICCTBJIAThL ACAYKTHUBHOC O606H.[€HI/IC (HOI[BeI[eHI/Ie CAUMHUYIHOI'O JOCTOBCPHOIO II0J o6mee I[OCTOBCpHOC), T. €. aKTYaJIU3UPOBATh NIOHATUC
HJIN CYKACHUEC, U OTOXKIACCTBIIATH C HUM COOTBETCTBYIOIINE CYIIECCTBCHHBIC IIPU3HAKU OJJHOTO UJIN Ooiee O6’L€KTOB;

OMpCACIIAThL aCIICKT KJ'IaCCI/I(i)I/IKaI_II/II/I;

OCYIICCTBJIATDH KJIaCCI/I(bI/IKaI_II/II-O;

3HATb 1 UCIIOJIL30BATh PA3JIUYHBIC (bOpMBI MNpEaACTaBJICHUA KﬂaCCI/I(l)I/IKaI_II/II/I.



Tema 5. HW3meHeHusi, mpoucxoasinme ¢ BemecrBamu (12u)

[lonsaTue sBIEHUN KaK M3MEHEHUI, MPOUCXOAIIMX C BELIECTBaMH. SIBJIEHHUS, CBSI3aHHBIE C M3MEHEHHEM KpPUCTAJUIMYECKOIO CTPOCHUS
BEIIECTBA MPHU MOCTOSHHOM €ro cocTaBe, (u3uueckue spieHus. Ou3nuecKue sSBICHUS B XUMHH: JUCTUIUISALMSA, KPUCTAILIM3AIMS, BHIIIAPUBAHUE U
BO3TOHKA BEILECTB, HIEHTPUPYTUPOBAHHUE.

SIBneHus, cBsi3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, - XUMHUUYECKUE peakiuu. [Ipu3Haku U yclioBUS MPOTEKAHUS XMMHUYECKUX PEaKIUil.
[TonsiTHe 00 9K30- U SHIOTEPMUUECKUX peakUusax. Peakiiuu ropeHust Kak 4acTHbIN Cily4ail 35K30TEPMUUYECKUX PEaKLMM, MPOTEKAIOIINX C BbIJICICHUEM
CBETA.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. XMMHUECKUE YpaBHEHHs. 3HAYCHHE UHIEKCOB B KodpduuneHToB. CocTaBieHNEe YpaBHEHUH X IMIYECKHX
peaKuum.

Pacuersl mo XxuMu4eckuM ypaBHEHUsIM. PellleHue 3a7au Ha HaXO0K/I€HUE KOJIMYECTBA BEIIECTBA, MAacChl UM 00ObeMa MPOJIYKTa peakluu IO
KOJIMYECTBY BEILlECTBA, Macce WM 00bEMY MCXOJHOTO BellecTBa. PacyeTsl ¢ MCNONb30BaHUEM MOHITHS «IOJIs», KOTAa UCXOJHOE BELECTBO JIaHO B
BHUJIE paCTBOPA C 33JIaHHOW MaCcCOBOM JI0JIEN PAaCTBOPEHHOIO BEUIECTBA HIIM COIECPKUT OMPEIAECIEHHYIO JIOTI0 MPUMECEH.

Peaknuu paznoxenus. [IoHATHE O CKOPOCTH XUMHUYECKUX peakuuil. Katanuzaropsl. @epMeEHTSI.

Peakuun coennnenus. Katanutudyeckue u HekatanuTuueckue peakuu. OOpatuMble 1 HeoOpaTUMbIE peaKLUu.

Peakuun 3amenieHusi. OJIEKTPOXMMUYECKUH psT HANpPsHKEHUH METAJUIOB, €ro HUCHOJb30BaHUE ISl IPOTHO3UPOBAHMS BO3MOXKHOCTHU
MIPOTEKAHUS PeaKIMil MEKy METaJJIaMH M pacTBOpPaMH KUCJIOT. Peakiiu BITECHEHHS OJJHIUX METAJUIOB U3 PACTBOPOB UX COJIEH JPYrUMU MeTaJlJIaMHU.

Peakun oomena. Peakiiuu HelTpanu3anun. Y CIOBUS TPOTEKAHKS PEAKIIM 0OMEHa B pacTBOpax /10 KOHIIA.

Tunel XuMUYecKUX peakiuil (Mo MPU3HAKY «YHCIO U COCTaB MCXOJHBIX BEIIECTB M NMPOJYKTOB PEAKIMM») HAa MPHUMEpPE CBOMCTB BOJBI.
Peaknus pazmokeHust - 3JIEKTpOJu3 BOJbl. Peakuum coequHeHus - B3aUMOJCIHCTBHME BOJBI C OKCHJAMHM METAUIOB W HeMmerawwioB. [loHsAtue
«TUAPOKCUABD). Peakiuu 3amelleHus: - B3aMMOJACHCTBHE BOJBI C LICJIOYHBIMU U LIEIOYHO3EMETbHBIMU MeTajulaMu. Peakiuu oOMeHa (Ha mpumepe
TUAPOJN3a Cyab(rIa amfOMUHUS U KapOuIa KaabIus).

Pacuérnbie 3agaun. 1. Beruncinenue no XUMHUYECKUM YPaBHEHUSIM MAacChl MM KOJIMYECTBA BEHIECTBA MO M3BECTHOM Macce WM KOJUYECTBY
BEIIECTBA OJHOTO U3 BCTYMAIOLIUX B PEAKIIMIO BEIECTB WU MPOIYKTOB peakiuu. 2. Beruucnenrne Macchbl (KOJIMYECTBA BELIECTBA, 00beMa) MPOayKTa
peaxiuu, eciiv U3BeCTHA Macca MCXOJHOTO BEUIECTBA, COJIEPIKAIIEero OMPeIeIeHHYIO 1010 IpuMecei. 3. Brluucienrne Macchl (KOJIMYECTBA BEIECTBa,
o0Bbema) MpoJIyKTa peaKkiuy, €clii U3BECTHA Macca pacTBOpa U MaccoBasi 10Jis pACTBOPEHHOIO BEIIECTBA.

IIpeaMeTHbIE Pe3VbTAThl 00 VUEHMNS :

Yyamuiics JOJDKEH ymems.

e iaccupuIUpPOBATh XUMUYECKHE PEAKIMH MO0 YUCIY U COCTaBY MCXOJHBIX BEIIECTB M IMPOJYKTOB peakIuH; TerioBoMmy 3¢¢dekTy; Ha-
MIPaBJICHUIO MPOTEKAHUSI PEAKLIMH; YUAaCTHIO KaTallu3aTopa;

® ICIOJIb30BaTh TAOIUIlY PACTBOPUMOCTH ISl OTIPEIeTICHHs] BO3MOKHOCTH MPOTEKAHUS PEaKuil 0OMEHa; JEKTPOXUMHUYECKUN Pl HATIPSKEHHIMA
(aKTUBHOCTH) METAIIJIOB IS OTpeeNIEHUs] BOZMOKHOCTH MPOTEKAHMSI pEeaKIUi MEXTy METaJIaMU M BOJHBIMU PACTBOPAMU KUCIOT U COJICH;

e Ha0mOIaTh U OMUCHIBATh MPU3HAKH U YCIOBHS TEUEHHUS XUMUYECKUX PEaKlUi, NeNaTh BBIBOJBl Ha OCHOBAHMM aHAlW3a HaONIOJEHUU 3a
JKCIIEPUMEHTOM;

® TPOBOJUTH PACUETHI M0 XUMUYECKUM YPABHEHHUSIM HA HAXOXKICHHE KOJIMYECTBA, MACCHl WIH 00beMa MPOIYKTa PEaKIMH 10 KOJIHMYECTBY, Macce
Wi 00bEMYy HCXOJHOTO BEIIECTBA; C MCIOJIB30BAaHUEM TOHSATHUS «IOJs», KOT/Ia MCXOJHOE BEIIECTBO JaHO B BHJIE pacTBOpa C 3aJaHHOU



MacCOBOM JI0JIEH paCTBOPEHHOTO BEILIECTBA WIIA COJIEPKUT OTPEICICHHYIO 00 IPUMECEH.

MeTal’lpeHMeTHbIe pe3yJdbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJDKEH ymems.

COCTaBJIATh HA OCHOBE TEKCTAa CXEMBI, B TOM 4uciie ¢ npumeHenueM cpeacrs UKT;
CaMOCTOSITEIIEHO O(OPMIISITH OTUET, BKITFOYAIOIIUI OIIMCaHNE SKCIIEPHUMEHTA, €r0 pPe3yabTaToOB, BEIBOJIOB;
MCIO0JIb30BAaTh TaKOM BUJ MBICJIEHHOIO (MAEAaJbHOTO) MOJEIMPOBAHUS, KaK 3HAKOBOE MOJEIUpPOBaHUE (Ha IMpUMEpe YPaBHEHMM XUMMUECKUX
peaxuuii);
pa3nuyatb 00beM U CoAepIKaHuE TOHITHIA;
pa3nauyaTh poJOBOE U BUIOBOE MOHATHS;
OCYIIECTBIIATh POJOBHIOBOE ONIPEACIICHUE OHATHIA.
Hdemoncrpanun. Ilpumeps! ¢u3znueckux sBIEHUN; a) muiaBieHue napaduHa; 0) AU@Qy3ust NYIIHUCTHIX BEUIECTB C TOpALIEH JaMIOUYKU

HakanuBaHus. [IpuMepbl XUMHUYECKUX SBJIEHUM: a) rOpeHue MarHus; 0) B3aMMOJEMCTBUE COJITHOM KHCIOTBHI C MPaMOPOM WJIM MEJIOM; B) MOJIyuYE€HUE
ruapokcuaa menu (Il); r) pacTBopeHue MOJy4yEeHHOro TUAPOKCHIA B KHCIOTax; 1) B3auMmojenctBue okcuna meau (II) ¢ cepHoi kucioTtoit mpu
HarpeBaHuy; €) pa3ioKeHUe IepMaHTraHaTa Kajus; 5K) B3auMoIeicTBUE pa30aBIIEHHBIX KUCIIOT C METaJlJIaMHU.

JlabopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTH UCHAPEHUs BOJBI U CIIMPTa MO0 MCUYE3HOBEHHUIO UX Kalelb Ha (UIbTPOBaJIbHOM Oymare. 4.

OxkuciieHHe Meau B IUIAMEHM CIIUPTOBKHM WIM TOpeNku. 5. [IoMyTHEHME HM3BECTKOBOM BOJABI OT BBIJBIXa€MOIO yriekucioro rasa. 6. Ilomydenue
YTJIIEKUCIIOTO ra3a B3auMOACHCTBHEM COJIbI U KMCIIOTHI. 7. 3amelienrue Meau B pactBope xiopuaa meau (1) sxenezom.

IpakTHyeckasi padora Ne 5.11pu3HaKyd XUMHUYECKUX PEAKITHI.

IIpeaMeTHbIE Pe3YabTAThl 00 YUEHNS

VYyanuiics 10JDKEH ymems.

oOpaiarbcs ¢ 1abopaTOpHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMHU IPUOOPAMH B COOTBETCTBUU C MPABUJIAMHU TEXHUKHU 0€30MaCHOCTH;
BBITIOJIHATH POCTEHIINe mpruemMbl paboThI € JIa0OpaTOPHBIM 000 PYAOBAHUEM: TAOOPATOPHBIM IITATUBOM; CIIUPTOBKOM;

HaOJI01aTh 32 CBOMCTBAMH BEILECTB U SIBJICHUSAMHU, IPOUCXOASIINMHU C BEIIECTBAMU;

OTHCHIBATh XUMUYECKHI SKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) S3bIKA U SI3bIKA XUMUHU;

JIeNIaTh BBIBOJIBI [0 pe3yJibTaTaM MPOBEICHHOTO SKCIIEPUMEHTA;

TOTOBUTH PACTBOPHI C OTPEIEICHHON MacCOBOM JI0JIeil paCTBOPEHHOTO BEILIECTBA;

MPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJIIO PACTBOPEHHOTO B HEM BEIIECTBA.

MetanpeaMeTHbIe pe3yabTaThl 00y4eHHUs

VYyamuiics NOJDKEH ymems:

CaMOCTOATCIIbHO UCIIOJIB30BATh OITOCPCAOBAHHOC Ha6J'IIO)IeHI/Ie.



Tema 6. Teopusi 31eKTPOJIUTHYECKOI THCCONMAIIMI U CBOHCTBA KJIACCOB HEOPraHMYECKUX coenHenuii (22 u)

[TonsiTHE 00 AIEKTPOIIMTUYECCKON JUCCOIHUANMH. DJIEKTPOJHUTH U HEINEKTPOIUTH. MEXaHU3M JUCCOIMAINU JJIEKTPOJIUTOB C Pa3IUIHBIM
TUTIOM XUMHUYECKOH CBsi3H. CTeNeHb EKTPOIUTHUECKOH auccoruanii. CHIbHBIC U CIIa0bIe AIEKTPOIIUTHI.

OcHOBHBIE TIOJIOKEHHUSI TEOPUU DIIEKTPOIUTHUECKON nucconuanuu. MoHHble ypaBHEHHs peakiuil. YCIoBUsS MPOTEKaHUs peakiuu oOMeHa
MEXIY MIEKTPOIUTAMHU J0 KOHIIA B CBETE HOHHBIX MPEJICTABICHUN.

Krnaccudukarus HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccuduxanus. Juccounanys KUCIOT U UX CBOMCTBA B CBETE TEOPHUU SJIEKTPOJIUTUYECKON TUCCOLMALUU. MONEKYIsIpHbIE U
HMOHHBIE YPAaBHEHHUS peakuuil KucioT. BzaumoneiicTBue KUCIOT ¢ MeTallaMU. DJIEKTPOXUMHUYECKUN psAJl HaNpsDKEHUH MeTayuioB. B3anmonelicTBue
KUCJIOT C OKCHJAAMHU METauioB. B3amMoAeicTBHE KHUCIOT C OCHOBAHMSIMHM - PEAKIUs HEUTpaiu3anuu. B3auMonencTBue KHCIOT C COJSIMH.
Hcnons3oBanue TaOIUIBI pACTBOPUMOCTH ISl XapAKTEPUCTUKN XUMHUECKIUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kiaccudukamus. Jlucconmanuss OCHOBaHMM M WX CBOWCTBA B CBETE€ TEOPUU IJICKTPOJUTHUYECKON IUCCOLIMAIIHH.
B3aumMoselicTBue OCHOBaHUN C KUCIOTaMH, KUCIOTHBIMH OKCHAAMHU M COJsiMU. lcmosib3oBaHue TaOMUIIBI pacTBOPUMOCTH JJIsl XapaKTEPUCTUKHU
XUMUYECKUX CBOICTB OCHOBaHUM. Paznoxenue HEPACTBOPUMBIX OCHOBaHUH npu HAarpeBaHUH.
Conu, ux kjaccUUKAIUS W JUCCOLMANMS PA3TUYHBIX THMOB cosiel. CBOWCTBAa COJieH B CBETE€ TEOPHUHU AIICKTPOJUTUYCCKOW TUCCOIHAIUH.
B3anmopeiictBue colieid ¢ MeTalslaMH, YCJIOBUS TPOTEKAHHWS 3TUX peakiuid. B3anmoneicTBue coJjiel ¢ KUCIOTaMH, OCHOBAHUSMHU M COJISIMH.
Hcnons3oBanne TaOIUITBI pACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMUUECKUX CBOMUCTB COJICH.

O06o01menne cBeIeHnit 00 OKCHIaxX, MX KJIacCUu(PUKAINA U XUMUYECKUX CBOMNCTBAX.

['eneTndeckue psabpl METAJUIOB U HEMETAJJIOB. ['eHeTnYecKas CBsA3b MEXY KJacCaMy HEOPraHWYECKHUX BEIECTB

OKHCIIUTENBEHO-BOCCTAHOBUTENbHBIEC peakMKi. OKUCIUTENb U BOCCTAHOBUTENb, OKMCIIEHHE U BOCCTAHOBJICHUE.

Peakunn moHHOTO OOMEHAa M OKHUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBieHHE YPaBHEHHMM OKHCINTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuii MeToI0M 3JIEKTPOHHOIO OasiaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAVIOB U HEMETAJIOB, KUCJIOT U COJIEH B CBETE MPEJACTABICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOIIECCAX.

IIpeaMeTHbIE Pe3YabTAThl 00VUEHMSI :

VYyanuiics 10JDKEH ymems.

® JCIOJIb30BaTh MPH XapaKTEPUCTUKE MPEBPAIICHHUI BEIIECTB IMOHSITHS: «PAaCTBOP», «IJICKTPOJUTHYECCKAS ITUCCOIUALIUSY, «IJIEKTPOITUTHI,
CHEIJIEKTPOJIMTBI», «CTETIICHb JHUCCOIMAIINNY», «CHJIBbHBIC SJIEKTPOIUTBD», «CIIA0ble JJICKTPOJUTBI», «KATHOHBI», «AHUOHBI», «KHCIOTBI,
«OCHOBAHHUS», «COJN», KMOHHBIE PEAKIIUNY, «HECOIE00pa3YIOIIHe OKCUIBI», «COJIe00pa3yIOIINe OKCHIbI), KOCHOBHBIE OKCHABLY), «KUCIOTHBIC
OKCHJIBI», «CPEOHHE COJIN», «KUCIBIC COJIM», «OCHOBHBIE COJIN», «TCHETUYECKHH PSAI», «OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUNY,
«OKHCIIUTEIIbY, «BOCCTAHOBUTEIDY, KOKHCIECHHEY, «BOCCTAHOBIIEHHEY,

® ONKCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMHUUECKHH MPOIECC;

® JUUIIOCTPUPOBATh MPUMEPAMH OCHOBHBIE TIOJIO)KEHHUS TEOPUU AJIEKTPOJMTUUECKOW JTUCCOLMAIMN; TEHETHYECKYIH B3aUMOCBS3b MEXIY
BEIECTBAaMU (IIPOCTOE BEIIECTBO — OKCUJ — TUAPOKCUI — COJIb);

® XapaKTepu30BaTh OOIIME XUMUYECKHE CBOWCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHHW M COJE€H ¢ TO3UIUI Teopuu
ANEKTPOJUTUYECKON JUCCOLMALINH; CYIIHOCTh 3JIEKTPOIUTHYECKON AMCCOLMAIIMU BEIIECTB C KOBAJIEHTHON MOJISIPHONM M MIOHHOM XMMHYECKOU



CBSI3b10; CYIIIHOCTb OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUIA;

IIPUBOJUTE MPUMEPHl PEaKUUi, MOATBEPKIAOIINX XUMUUYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHUJOB, KMCIOT, OCHOBAaHUI U COJIENl;
CYLIECTBOBAaHHE B3aUMOCBSI3U MEX/ly OCHOBHBIMU KJIACCAMU HEOPraHUYECKUX BEILECTB;

KJIaccu(UIIMPOBATh XUMUYECKHE PEAKLIUU 110 «M3MEHEHHIO CTENICHEH OKHCICHUS JIEMEHTOB, 00pa3yIOIINX pearupykoline BEeIIeCTBAY;
COCTaBJISATh YPAaBHEHUS NIEKTPOJIUTUYECKOW IUCCOLMALMM KHUCJIOT, OCHOBAHUI M COJIEH; MOJIEKYJISIPHBIE, MIOJHBIE U COKpAIllEHHbIE MOHHBIE
YpaBHEHHUS PEAKIHI ¢ ydacTHEM 3JIEKTPOJIMTOB; YPaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUi, UCIOIb3ysd METOJ 3JIEKTPOHHOIO
OanaHca; ypaBHEHHUSI PEaKIWH, COOTBETCTBYIOIIUX ITOCIEIOBATEIBHOCTU («IETIOUKE») MPEBPAIICHUI HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KIIaCCOB;

ONPEEINATh OKUCINUTENb U BOCCTAHOBUTENb, OKUCIIEHNE U BOCCTAHOBJICHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUAX;

YCTaHaBJIMBATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3U: KJIACC BELECTBA — XMMUYECKHE CBOWCTBA BELIECTBA;

HaOJI01aTh U OMUCHIBATh PEAKIIUU MEXKTY JIEKTPOJIUTAMU C MTIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO MIJIM POJHOIO) S3bIKA U SI3bIKA XUMUU;
MIPOBOJUTH OMBITHI, TOATBEPIKIAIOIINE XUMUYECKUE CBOWCTBA OCHOBHBIX KJIAaCCOB HEOPraHUUECKUX BEILIECTB.

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl 06yqemm

VYyamuiicst JOJDKEH ymems.

JIeJIaTh IOMETKH, BBIITUCKH, IUTUPOBAHUE TEKCTA;
COCTaBIIATh NOKIIAT;

COCTaBJISATh HA OCHOBE Te€KcTa Ipaduku, B TOM uucie ¢ npuMenenueM cpeacts MKT;

BIIaZICTh TAKUM BHJIOM H3JIO’KEHUS TEKCTa, KaK PACCYKICHUE;

UCIOJb30BATh TAKOH BUJ MBICIEHHOTO (MJ€aJbHOI0) MOJEIMPOBAHHUA, KaK 3HAKOBOE MOJEIUpPOBaHHME (HA NpHMEpE YpaBHEHUH peakiui
JMCCOLIMALIMYU, HOHHBIX YPaBHEHHH peaklMii, MOTypeakluii OKUCIEHUA-BOCCTAaHOBJICHNU);

pa3nuyaTh KOMIIOHEHTHI JOKa3aTeIbCTBA (T€3KC, apryMEHThI U (OpPMY J10Ka3aTeIbCTBA);

OCYILECTBIIATH IPSMOE MHAYKTUBHOE J1I0Ka3aTEIbCTBO.

I[eMOHCTpaIIHI/I. WcnwiTanue BCIICCTB U UX paCTBOPOB HA JJICKTPOIIPOBOJHOCTE. 3aBUCHUMOCTh QJICKTPOIIPOBOJHOCTH YKCYCHOﬁ KHCJIOTBI OT

KOHIICHTpanuu. B3anuMoaeiicTBre 1uHKa ¢ cepoit, costHo# kucinotou, xaopuaom meau (II). ['openne maruusi.

JlabopaTopHble onbITHI. 8. Peakinu, xapakTepHble 1 paCTBOPOB KUCIOT (COJITHOM WK cepHOi). 9. Peakiiuu, XapakTepHbIe 7151 PaCTBOPOB

uienoyei (rugpokcunoB HaTpus uian kanus). 10. I[lonmydenue u cBoiicTBa HEpaCTBOPUMOTO OCHOBaHUs, Harpumep ruapokcuaa meau (II). 11. Peakuuw,
XapaKTepHbIe JUIsl paCTBOPOB coJiel (Hampumep, 1 xiopuna meau (11)). 12. Peakiuu, xapaktepHbie 17151 OCHOBHBIX OKCHUJIOB (HAmpuMep, IJis OKCHUJA
kampius). 13. Peakuuu, xapakTepHble sl KUCIOTHBIX OKCHJIOB (HallpuUMep, AJIsl YTJIEKHUCIOTo rasa).

IIpakTuyeckas padora Ne 6. CBolicTBa KMCIIOT, OCHOBAHU, OKCUJIOB U COJIEH.
IIpakTnyeckas padora Ne 7. Penienue skCriepuMeHTaIbHBIX 3a/1a4.



IIpeameTHBIE pe3yabTaThI 00y4eHUSs

VYyamuiics JOJDKEH ymems.

oOpararscs ¢ 1adbopaTopHBIM 000PYIOBAHUEM U HarpPeBaTEIbHBIMH MPUOOPAMH B COOTBETCTBUM C MPABUIIAMH TEXHUKHU 0€30MMaCHOCTH,
BBITIOJTHATH TIPOCTEHIITNE IPUEMBI 0OpaIIeHHS ¢ JIA00pATOPHBIM 000PYI0BaHUEM: JTA0OPATOPHBIM MITATHBOM, CITUPTOBKOIA;

HaOJI0IaTh 32 CBOMCTBAMH BEIIECTB U SIBJICHUSMH, TIPOUCXOISIIAMH C BEIICCTBAMH;

OTIMCHIBATh XUMHUECKHI IKCIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJTM POJTHOTO) SI3bIKA U SI3bIKA XUMHU,

JIeJIaTh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl oﬁyqemm

Yyamuiicst JOJKEH ymems.
® OIpeneNsTh, UCXOd U3 yueOHOH 3a7aun, HE0OX0AUMOCTh HETIOCPEICTBEHHOTO MIIM ONTOCPEIOBAHHOTO HAOIIOICHMS;
®  CaMOCTOSTENIbHO (POPMHUPOBATH MPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHUS K YPOBHIO IIOJAI'OTOBKH BBIITYCKHHMKOB.

BbINYCKHUK HAYYUTCSH:
* OIUCHIBATh CBOMCTBA TBEP/IBIX, )KUAKUX, TA3000pa3HBIX BEIIECTB, BBIICISA UX CYIIECTBCHHBIC TPU3HAKH;

* XapaKTepU30BaTh BELIECTBA IO COCTaBy, CTPOEHUIO U CBOMCTBaM, YyCTaHAaBIMBAThb NPUYMHHO-CIECACTBEHHBIC CBSI3M MEXKIY JaHHBIMU
XapaKTepUCTUKaMU BEIIECTBA;

* PacCKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX TOHATUH «aToOM», «MOJIEKYyJa», «XUMUYECKHIH 3JIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE
BEIIECTBOY, «BAJICHTHOCTHY, UCIIOJIB3Ys 3HAKOBYIO CUCTEMY XUMUMU;

* U300paXkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBID XUMUYECKHX (GOPMYN U CYIIHOCTh XMMHUYECKUX PEAKIUN C MOMOIIbI0 XUMHUYECKHX
YpaBHECHUM;

* BBIYUCIIATh OTHOCUTENIbHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacchl BEILIECTB, a TAK)KE MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JI€MEHTa B COCAMHEHUSIX
JUIS OLIEHKU MX MPAKTHYECKON 3HAYHMMOCTH;

* CPaBHUBATH 10 COCTABY OKCH/IbI, OCHOBAHMS, KUCJIOTHI, COJIH;

* KJ1accu(UIUPOBATh OKCUIBI U OCHOBAHMSI 10 CBOWCTBAM, KUCJIOTHI U COJIM IO COCTaBY;

* [10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMHUYECKON OCYIOMH;

* IPOBOJIUTH HECIIOKHbIE XUMUYECKHE OMBITHI M HAONIONEHUS 32 M3MEHEHHUSMH CBOWCTB BEILIECTB B MpoOIlecCe WX MpeBpalleHuil; coOmroaaTh
MpaBUJIa TEXHUKH 0€30TIaCHOCTH MPHU MPOBEACHUH HAOIIOCHHUI U OTIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHUCIOTHI U MIEN0YH, TOIB3YICh WHAUKATOPAMH; OCO3HaBaTh HEOOXOAMMOCTh COONIOJICHUS Mep O€30MacHOCTH
P OOpaIleHUH C KUCIOTaMU U IIET0YaMH.

* pacKpbIBaTh cMbIC nepuoaudeckoro 3akona J[. . Menneneena;



* OIMCBHIBATh U XapaKTepU30BaTh TAOIUUHYIO (POPMY MEPHOUUECKON CUCTEMBI XUMUYECKUX HIEMEHTOB;

* XapaKTepU30BaTh COCTaB ATOMHBIX AJIEP U paclpeeiiCeHUE YUCIIa 3JEKTPOHOB 10 3JEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJjblX
IIEPHOJIOB NEPUOIUUECKON CUCTEMBI, a TAKKE KaJMsl U KaJIbLUs;

* pa3nuyaTrh BUJbl XMMHUYECKOM CBSI3U: HOHHYIO, KOBAJEHTHYIO MOJISPHYIO, KOBAJIEHTHYIO HETIOISPHYIO U METAJUIMUECKYIO;

* 1300pakaTh JIEKTPOHHO-NOHHBIE (DOPMYIIBI BEIIECTB, 00OPA30BAHHBIX XUMHUUECKUMU CBSI3IMHU PAa3HOTO BUIA;

* BBISIBJIATh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAINYECKUX PEMIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIIIMYECKHUX;

* XapaKTepU30BaTh XUMHUYECKUE DJIEMEHTbl M UX COEAMHEHHS HA OCHOBE IOJIOKEHMS 3JIEMEHTOB B IEPUOJMYECKON CUCTEME U OCOOEHHOCTEU
CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHPOBO33PEHUYECKOE 3HAUEHUE MEPUOJUYECKOr0 3aKOHA M IEPUOJUYECKON CHUCTEMBbl XUMUYECKHX 3JIEMEHTOB
. U. MenneneeBa; * 00bACHATH CYTh XUMHUYECKUX MPOILIECCOB U MX MPUHIUITHAILHOE OTIMYUE OT (PU3NIECKUX;

* Ha3bIBATh MIPU3HAKU U YCIIOBHUS MMPOTEKAHNUS XUMHUECKUX PEaKIUi;

* YCTaHaBJIMBATh NMPUHAJIEKHOCTh XUMUYECKOM peakIMy K ONpeAeEHHOMY THITY IO OJHOMY U3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) Mo yucty u
COCTaBY MCXOJHBIX BEIIECTB U MPOJYKTOB PEAKINU (PEaKUu COETUHEHUS], Pa3IokKEeHHs, 3aMeIIeHNsI U 00OMeHa); 2) MO BBIACIECHUIO WM MOTJIOIIEHUIO
TEIUVIOTHl (peakUuu SK30TePMUYECKHE M JHJIOTEPMUYECKHE); 3) M0 M3MEHEHHUIO CTENEeHEHl OKHUCIEHHS XUMHUYECKHX JJIEMEHTOB (peakuuu
OKHUCJIUTEIbHO-BOCCTAHOBUTENbBHBIE); 4) 10 00paTUMOCTH IpoLiecca (peakiuu 00paTuMble 1 HeOOpaTUMBbIe);

* COCTaBJIATh YPAaBHEHUS DSJIEKTPOJUTHYECKON IUCCOUMUALMM KUCIOT, IIEJIOYEH, COJIEH; MOJHBIE U COKpAIIEHHbIE MOHHBIE YPAaBHEHUS PEaKIIH
oOMeHa; ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOIYKTHl XMMHUYECKHX peakuui mno (opmynam/HazBaHUAM HCXOJHBIX BEIIECTB; OMPENENATh HCXOJHbIE BEUIECTBAa IO
(dbopmMynamM/Ha3BaHUSAM IPOAYKTOB PEAKIIMH;

* COCTaBJIATh YPAaBHEHMs PEaKLUi, COOTBETCTBYIOLIUX MOCIENI0BATEIbHOCTH («IIEMIOYKE») MPEBPAIEHUN HEOPraHMYECKUX BELIECTB PAa3IMYHBIX
KJIaCCOB;

* BBIIBJIATD B IIPOLIECCE DKCIIEPUMEHTA NIPU3HAKH, CBUACTEIBCTBYIOINE O IPOTEKAHUH XUMUUECKON PEaKLINN;

* IPUTOTOBIISITH PACTBOPHI C ONMPEICTEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA;

* OIIPENENATh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT M HICJIOYEH IO U3MEHEHHIO OKPACKU UHAUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIC PEaKLUH, [IOATBEPKAAIOIINE HAIMYUE B BOJHBIX PACTBOPAX BEILECTB OTIEIBbHBIX HOHOB

* OIPEAETATh PUHAUICKHOCTh HEOPraHUYECKUX BELIECTB K OJHOMY U3 N3YyYEHHBIX KJIACCOB/TPYIII: METAJUIbI U HEMETAJUIbl, OKCH/Ibl, OCHOBAHUS,
KHCJIOTBI, COJIH;

* COCTaBJIATH (DOPMYIIbI BEIIECTB M0 UX HA3BaHUSAM;

* OIIPENENSATh BAJICHTHOCTD U CTEIIEHb OKUCIICHHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPTAHUUECKUX COETMHEHNUH IO BaJICHTHOCTSIM UM CTEIIEHAM OKHCIICHHS 3JIEMEHTOB, a TAKXKe 3apsAaM HOHOB, YKa3aHHBIM
B TabJMIle PACTBOPUMOCTH KUCJIOT, OCHOBAHHM U COJIEH;

* OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHUS (U3MYECKUX U XMMHMYECKMX CBOMCTB IPOCTHIX BELIECTB (METAUIOB M HEMETAJUIOB) M MX BBICHIMX
OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMU BTOPOT'O U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOUCTBA, XapaKTEePHbIE IS TPYII OKCUAOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEepHbIE IS KAXKIO0Tr0 M3 KJIaCCOB HEOPTaHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTBH IPUMEPBI PEAKIUH, TOATBEPKAAIOIINX XUMUUECKUE CBOMICTBA HEOPraHNYECKHUX BEIIECTB: OKCUOB, KM CIIOT, OCHOBaHUM U COJIEH;

* OIIPENENSATH BEIIECTBO-OKHUCIUTEID U BEILIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUAX;

* COCTaBJIATh OKUCIUTENbHO-BOCCTAHOBUTENBbHBIN OanaHc (U1 U3y4EHHBIX PEaKLnii) 10 MPeI0KEHHBIM CXeMaM PeaKIMii;



¢ IPOBOAUTD na60paT0pHLIe ONBITHI, NOATBCPIKAAOINEC XUMUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX BCIICCTB,

BbINYCKHUK NOJYYUT BO3MOKHOCTh HAYYHUThCS:

* IPaMOTHO 00OpaIaThCs C BEIIECTBAMU B TIOBCEAHEBHOM KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTH COOIOICHHSI TPABHJI SKOJIOTUYECKH O€3011acHOTO MOBEICHHS B OKPYXKAIOIIEH IPUPOHOH cpee;

* IOHUMAaTh CMBICII U HEOOXOIUMOCTh COONIOACHUS MPEINUCAHUHN, MpeIaraéMbIX B HMHCTPYKIMAX IO HCHOJB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOW XMMHWH U JIP.;

* HCII0JIb30BaTh NPUOOPETEHHBIE KIIIOUEBbIE KOMIETEHTHOCTH IIPU BBINOJIHEHUH MCCIIEI0BATEIbCKUX IPOEKTOB 110 U3YYEHHUIO CBOMCTB, CIIOCOOOB
MIOJIyYEHUS U pacllO3HABaHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTbD, UCTIOJIB3YS CPEACTBA YCTHOW M MUCbMEHHON KOMMYHUKAITUH MPH paboTe ¢ TEKCTaMu y4eOHHKA
1 JIOTIOJHUTEIBHON JIUTEPATypOi, CIIPaBOYHBIMU TAa0JIMLIaMHU, MTPOSBIISATH TOTOBHOCTh K YBaXKEHHUIO MHOM TOUKH 3pEHUSI IPU 0OCYKICHUH Pe3yIbTaTOB
BBITIOJIHEHHOW paboThI;

* 00BEKTHBHO OLIEHHMBAaTh MH(MOpMAIMIO O BELIECTBAX M XMMHUYECKHUX Ipolleccax, KPUTHUECKH OTHOCUTHCS K ICEBJOHAay4yHOM HHpopmainuwy,
HEJI0OPOCOBECTHOM peKiaMe, KacaroIIeCsl NCIIOIh30BAHUS PA3TUYHBIX BEIIECTB.

* 0CO3HABaTh 3HAYEHHE TEOPETHUUECKUX 3HAHUH JUIsl MPAKTUYECKOM IESTEIIbHOCTH YEI0BEKa,

* OIMCBIBATh N3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSSI JIOTUKY CHCTEMHOTO aHAJIN3a;

* IPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSX MNEPUOJUYECKON CHUCTEMBbl XMMUYECKHX JJIEMEHTOB Uil OOBSICHEHMS M TPEIBUICHHUS CBOWCTB
KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HHGOPMAITMOHHYIO KOMIIETEHTHOCTb ITOCPEICTBOM YIIIyOJeHHUS 3HAHUM 00 CTOPUU CTAHOBJIEHUS XMMHYECKON HayKH, €€ OCHOBHBIX
MOHATHH, MEPHONYECKOT0 3aKOHA KaK OJIHOTO M3 BaXKHEHIINX 3aKOHOB MPUPObI, @ TAKKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKA U TEXHUKH.

* COCTaBJISITh MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPAaBHEHUS 0 COKPAIIEHHBIM HOHHBIM YPaBHEHHUSIM;

* IPUBOJIUTH IPUMEPHI PEAKIUi, MOATBEPIKAAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEX/1y OCHOBHBIMHU KJIAaCCAMH HEOPTraHUYECKUX BEIECTB;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3ACUCTBUS PA3IMUHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOM peaKkiuy;

* IPOTHO3UPOBATH PE3YNIbTATHI BO3ACUCTBUS PA3IMYHBIX ()aKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSL.

* IPOTHO3UPOBATH XUMUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTENbHBIE WU BOCCTAHOBUTEIbHBIE CBONCTBA C YYETOM CTENEHEH OKHCICHHS
3JIEMEHTOB, BXOSIIUX B €T0 COCTAB;

* BBISIBJIATH CYIIECTBOBAHHE I€HETUUYECKOM B3aUMOCBSI3U MEXK/y BEILIECTBAMHU B PSAY: MPOCTOE BEIIECTBO — OKCHJ — THJIPOKCH] — COJIb;

* OPraHU30BBIBATh, IPOBOJUTH YUEHUYECKHE MPOEKTHI MO UCCIEIOBAHUIO CBOICTB BEIIECTB, HMEIOIINX BAXKHOE MPAKTUYECKOE 3HAUCHUE.




KanengapHo — TeMaTHYeCcKoOe TUIaHUpOBaHKe Mo XxuMuu 1o nporpamme O.C.I'abpuensiaa
(2 Jaca B Hejelo0, BCcero 68 4acon)

Hara
Ne Koa-Bo
Ha3Banue TeMbl ypoka MpOBEACHUS
n/n 4acos
«a» «o»
Tema 1. BBenenne (6q)
1 BBonusblii nncrpykrax o Th mpu padore B kabunere xumun. [Ipeamer la
xuMuu. Bemecta.
2 [peBpamienus BemecTB. Posib XUMHM B )KHU3HU YeJIOBEKa. 1u
3 IIpakTnuyeckas padora Nel. «IIpuémsr 1
oOpaienus ¢ 1abopaTopHbM obopynoBannem» Uncerpykrax Th q
4 Ilepuonnueckas cucrema xumuueckux 3iaemeHToB /.M. Menneneesa. 1
3HAaKH XUMHYECKUX 3JIE€MEHTOB. B
5 Xumunueckue popMmyibl. OTHOCUTEbHAS aTOMHAsI U MOJIEKYIISIpHAsT 1
Macca. B
6 IlpakTnyeckas padora Ne2. «HaGmoaenue 3a ropsiieit cBevoin» 1q
Hucrpykrax Th
Tema 2. ATOMBI XUHMHUYECKHX 3JIEMEHTOB. (749)
7 OcHoBHBIE cBefieHUs 0 CTpoeHnH aToMoB. CoctaB aToMOB. V30TOMBI. 1q
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB.
8 lu
9 Honbl. MoHHast XUMHUYECKast CBA3b. 1g
10 KoBanenrtHas cBs3b. 1g
11 Merannndeckast XUMHUYECKask CBSI3b. 1y
12 O0001IeHNE U CUCTEMATH3AIM 3HAHUI 110 TEME: « ATOMBI XUMHUYECKIX 1
JJIEMEHTOBY 1
13 KonTtpoabnas padora Nel 1o teme: «Amombt XuMU4ecKux 31eMeHmoe» 1y
Tema 3. IIpocTblie BelecTBa. (5q)
14 IpocTeie BelmEeCTBa-METAILIBL 1u
15 IIpocTeIe BemecTBa ~-HEMETAIIBI. AJIIIOTPOIHSI. 1y
16 Konmuectso Bemecrsa. Mons. Monspras macca. 1u




MornsipHBIif 00BEM Ta30B.

17 lg
18 Penrenue 3amau mo remam: «MoapHsiti 00vbem 2a308, KOAUUECNEO 1q
seuecmean.
Koua-Bo Hdara
Ha3zBanue TeMbl YpPOKa qacoB NMpoBEeACHU
Ne
«a «0O»
n/n
»
Tema 4. CoequHeHHEe XUMHYECKUX 3JIEMEHTOB. (16q)
19 CreneHb OKHCIICHMUS. 1u
20 Bakneiinme kiacchl OMHAPHBIX coenuHeHUH. OKCU/IBL. 1q
OcHOBaHWUsI.
21 lg
Kucnortsr.
22 1g
23 | Conn. 1g
24 | CocraBnenue hopmyi coseit. 1g
25 O06001IeHre B CHCTEMAaTH3aIls 3HaHWH 110 TeMe «BakHeime 1
KJIacChl OMHAPHBIX COCTUHECHUI q
AMopdHBIE 1 KpHUCTAUIMYECKUE BelecTBa. Kpucrammnaeckue
26 pELIETKH. 14
27 YucThle BemecTBa U CMECH. 1u
8 IpakTnueckas: padora Ne3. «AHAIN3 TOYBBI ¥ BOIBD) 14
Hucrpykrax Th
29 MaccoBas /10711 KOMITIOHEHTOB B CMECH. 1u
30 Pemienue 3a1a4 Ha HaXOXKJIEHUE MACCOBOM JIOJTM KOMIIOHEHTOB g
CMECH.
31 Pemienue 3a1a4 Ha HaXOXKJIEHUE MACCOBOM JIOJTM KOMIIOHEHTOB 14
pacTtBopa.
IIpakTnyeckas padora Ned. «IIpurorosnenne pacTBopa caxapa ¢
32 3aIaHHOM MacCOBOM JI0JI€H PACTBOPEHHOI'O BEILIECTBA» 1g
Hucrpykrax Th
33 O0600ITIeHIE B CHCTeMAaTH3aIis 3HaHui 110 TeMe: «CoeamHeHHS 14

XUMHUYCCKUX DJICMCHTOBY.




Kontpoannas padora Ne2. no teme: «Coedunenust XuMuyeckux

34 | onemenmos». lu
Tema 5. U3MeHeHus1, IPONCXOSIIIINE C BEIECTBAMU. (1249)
35 ®u3nyUecKre SIBICHUS B XUMUMU. 1g
36 Xumudeckue siBjeHUsl. XUMUYECKUE PEaKIIUH. lq
37 3aK0oH COXpaHEHUsI MACChl BEUIECTBA. XUMHYCCKUE YPABHECHHS. I
38 Pacyérbl Mo XuMHYECKUM ypaBHEHUSIM. 1g
39 Pemenue pacueTHsIX 3a/1a4 110 yPaBHEHUIO PEAKIUU. 1
q

40 Pemenmne pacueTHsIX 3a/1a4 Ha BEIYUCICHUE MACCHI TIPOTYKTa 1

peaKIum. q

THITBI XUMAYECKUX PEaKITHi.
41 la
42 Tunbl XUMAYECKUX pEeaKIMi Ha MPUMEPE CBOMCTB BOJIbI. 1y
43 CxopocTh XUMHYECKUX peaknuii. KaramuzaTops. 1u
44 IIpakTHyeckasi padora NeS, 14

« ITpu3Haku xuMuueckux peakiuiny Uucrpykrax Th

OO6o001IeHIE B CHCTEMAaTH3aITHs 3HAHUH 10 TeMe «H3meneHusl,
45 npoucxoosuue ¢ 8euecmeamny. 1g

KonTpoabhas padora Ne3. 1o Teme «Mzmenenus, npoucxoosiyue

C gewecmeamu.
46 la

Ha3BaHue TeMbI YpoKa
M Kou-Bo [ara




qacoB MMpoBE€ACHUN
n/n
«a «o»
»
Tema 6. PactBopenue. PacTBopbl. CBOICTBa PACTBOPOB 3JI€KTPOJIUTOB. (2249)
OKHCIANTETbHO — BOCCTAHOBUTEJIbHBIE PEAKIIUU
47 PacTBOpenme kak GpU3NKO — XUMHUYECKUH Tporiecc. THITBI
pactBopoB. IloBTopHEIM MHCTpYKTaX 110 T.b. la
48
OnekTponutuieckas auccoruarms (J/1) lu
49 | Ocuosublie nonoxenus Teopuu DJI. (TD]I) 1a
50 | MonHbIe ypaBHEHUS peakiuii lq
51 VYcnoBus NpOTEKaHUs XUMUYECKUX PEAKLIUNA MEXAY PACTBOPAMHU 14
3JIEKTPOJIUTOB J0 KOHIIA
52 Kucnorsl, ux xnaccuuranms. 1g
CBoiicTBa KHCIIOT.
53 lua
OcHoBaHus, uX KiIaccuuxamnys.
54 : puran lu
CBoiicTBa OCHOBaHUH.
55 lu
56 Okcubl, UX KiacCH(DUKAITUI U CBOWCTBA. 1g
Coinu, UX CBOMCTBA.
57 | IlpoMeKyTOYHASI ATTECTAIUSL. 14
['enerndeckas CBS3b MEXIY KIacCaMU HEOPTaHUIECKUX
58 | coenuHeHHIA. 14
59 IIpakTHyeckas padora Ne6. «CBoiicTBa KUCIOT OCHOBaHUH, lu
OKCHJIOB U coneit». Mucrpykraxk Th
60 O06o0menre 1 cucTeMaTh3alus 3HaHU 1o Teme: «PacTBopeHne u |
q

PacTBOPBD.




61

OxucnuTenbHO-BoccTaHOBUTENbHEIE peakuuu (OBP).

Ia
62 | CocraBienue 3ekTponHoro 6ananca B OBP. g
IIpome:kyTouHAsA aTTEeCTAIUS.
63 CaoiicTBa IPOCTHIX U CI0XKHBIX BemiecTB B cBete TOJ u OBP 1g
64 pakTuyeckas padora Ne7. Pemenne sSkcrepuMeHTaIbHBIX 19
3aga4 o teme: «OBP» Uncrpykrax Th
65 O0001IeH e U CUCTEMATU3ALINS 3HAHUIM 110 TeMe «PacTBopeHue.
PaCTBOpBI. CBolicTBa PaCTBOPOB 3JICKTPOJIUTOB, HOHHBIC YpaBHCHUA, lq
OBP».
66 HToroBasi KOHTpoJIbHasA padoTa Ned 3a Kypc XUMHUH § KJlacca 1u
67 AHanu3 UTOroBoi KOHTPOJIHHON pPaOOTHI. lq
68 ITopTpernas rajepes BEIMKUX XUMUKOB 1u




IHoypouHoe mi1aHMpPOBAHUE IO XMMHMH, 8 Kiace,

(2uaca B Henesi0, Beero 68 yacor), YMK O. C. I'agpuensina

Ne Ne CopepxaHue IporpaMMHOTO Ko | Hdara [ToBTOopenue | loma
ypoKa | ypoka | marepuana - IHEee dbopmupytonue YV
o o yec 3aza-
npea- | Teme TBO HUE peryis- MO3HABa- | KOMMYHU | JTUYHO
MeTy ya- THUBHBIC TENIbHBIE | - CTHBIC
COB KaTUBHBI
e
1 1 BBoaubiit nHCTpyKTax o Th 1 ®usznueckue | §1, dopmu- ®opmu- | opmu- | Popm
pu paboTe B KaOMHETE XUMUH. CBOWCTBA, yrp. 4 | poBaHue poOBaHHE | pOBaHUE | H-
[Ipeamer xumun. Bemectsa. dusnyeckoe TOHITHS O | YMCHHSI | yMEHUS | pOBaH
TEJ0 XUMHHM U | HaOmoza | paboTarh | ue
2 2 [IpeBparmenus Bemects. Poib 1 Ousnueckue | §2,3 |e€epoau B | Thb, B MMapax, | MHTEP
XMMHH B KU3HU YEJIOBEKA. CBOMCTBA KU3HU Jienath OTBEYaTh | €ca K
3 3 IIpakTnyeckue padorpr: Nel. |1 ATtom c.174 | 4enoBeka | BBIBOJBI | Ha HOBOM
«ITpuémpr pu BOIIPOCHI | Y
oOparteHus ¢ 1abopaTOPHBIM MIPOBEAE | YUUTENs, | Npeam
000pyIOBaHUEMY HUU yMEHHEe | e-Ty.
4 4 [Tepuoauueckas cucrtema 1 §4 OMBITOB, | WCIIOJIB3
XUMHUYECKuX dnemeHnToB J[. M. YMEHUS | O-BaTh
Meunneneesa. 3Haku paboTarh | XUMHUYEC
XMUMHUYECKUX DJIEMEHTOB. C KHUTOU | Kui
5 5 Xumuyeckue GopMyIIbL. 1 Haumensmiee | §5 hc S3BIK,
OTHOCHUTENbHAsT aTOMHAA U oO1ee ymp. nepuoan | yMCHHC
MOJIEKYJISIpHAsi Macca. KpaTHOE, 1,4 YECKOM paborathb
aToM, CUCTC- C
MOIJIEKYJIa MOMU. XUMHNUYCC
-KOM
MOCYJIOM.
6 6 IpakTuyeckue padorpr: Ne2. |1 C.180
«HaOmronenue 3a ropsiieit




CBEYOI»

7 OcHOBHBIE CBEICHHUS O AToMm. §6,7 dopmu- ®opmu- | ®opmu- | Popm
CTpOE€HHH aTOMOB. M30TOTBI Crpoenue poBaHue poBaHHE | pOBaHUE | U-
siipa aToma MOHSATUN O | yMEHUSA | YMEHUSI | pOBaH
8 CrpoeHue IIeKTPOHHBIX DNeKTpoH §8, CTpoe-HUM | paboTaTh | ClyllaTh | ue
000JI0YEK aTOMOB. Ilepuon. 9c.52 | aTtoma, c YUUTENS, | UHTEP
I'pynma yrp.2 | XAMUYECK | KHUTOH, | BECTH eca
9 Honsl. MoHHAA XuMHUYECKas §10 O CBSI3U M | yMEHHS | IHAJOT C | K
CBS3b. yop. 5 | €€ BUAaX. | MHTEIPH | yYMTENE | KOHKD
c.62 poBaTh M H eT-
10 KoBasneHTHas CBS3b. §11, 3HAHUS APYTHMH | HOMY
ynp.2 u3 ydJaluiuM | XUMHU
c.66 buszuku | u-csl. YECKO
11 Merammueckass XUMUYECKas §12 B My
CBSI3b. XHUMMUIO. DJIEME
12 O00011IEHNE U CUCTEMATHA3ALIS §4-12 H-TY,
3HAaHUM MO TeMe: KATOMBI [ToBTO ITOUCK
XUMHYCCKUX DJIICMEHTOB) pHTH AOTI0JT
OCHOB HUTET
HbIE BHOU
IIOHAT HHPO
us pMan
TEMBbI uu o
13 KonTpoabHas padora Nel o HEM
TeMe: «Amombl XumMu4ecKux
971eMEHMOBY
14 [IpocTble BemecTBa-MeTaIIIbI. ®usnueckue | §13 dopmu- YMmenue | Ymenune | OBna
CBOMCTBA poBaHue paboTaTh | COTpyOH | 1e-
15 IIpocTeie BemecTBa-HEMETAILIBL. ®usznueckue | §14, HOHATHUSA O | C HYaTh C HUE
Amotponusi. CBONCTBa yrp.3 | MeTai- yueOHHU- | yuyuTele | HaBBIK
16 KomuuectsBo Bemecrsa. Moub. OtHocutensH | §15, Jax, KOM, M B a-Mu
Moumnspnas macca. as aToMHag U | ynp.l- | HEMETa/ula | IOTIOJIHU | IIOMCKE U | T
MOJIEKYNsIpHa | 3 X, TenbHOU | cOope MPaKT
s MacChl KOJIMYECTB | JUTepaty | uHbopma | u-
17 MounsipHbIii 00BEM Ta30B. KomnuuectBo | §16, € BEIECT- | POM.IEPH | LIMH, YECKO
BEIIICCTBA ymp.1, | Ba. oavyec- | CiIymarb | U
2 KOU €ro. JesAre




18 Pemenue 3agau no remam: Konuuecto | §15, cucre- Jb-
«Monspuvlii 00vem 2a3o8, BEIIIECTBA, 16 MOIA. HOCTH
KOUYECE0 8euecmea. MOJISIpHAst ymp.
Macca, 4-5,
MOJISIPHBIN c.85
o0BeM,
MOCTOSTHHAS
ABoraapo
19 CreneHb OKUCIICHHSI. §17, ®opmupo | YMenue | YmeHue | YMeH
ynp.1l, | BaHue pabotaTh | paboTarh | ue
2 MOHATUA O | C B MMapax, | WCHOJI
20 Baxxneiimme kiaaccsl OMHAPHBIX §18, CTEIIEHU yueOHHU- | B b-
coenHeHui. OKCHIBL. ymp.l | okucie- KOM, rpymmax, | 30BaT
4 HUS, YMEHHE | OTBEYATh | b
21 OcHoBanwus. §19, KJIaCcCOB COIIOCTaB | Ha 3HaHHU
ynp.4- | COEIMHEH | JIATH, BOIIPOCHI | 51 B
5 17178 pabortarh | yuutens. | ObITY.
22 KucnoTsr §20, YUCTBIX c
ynp.3, | BeleCT- dbopmyna
5 Bax U MHU.
23 Comnu §21 CMECsX.
24 Cocrasnenne hopMys COJeH. §21,
ymp.2,
3
25 O0o00IIeHHE U CHCTEMATH3AIHS IToBTO
3HaHUM no TeMe «Baxkueiiue pUTH
KJIACCHI OMHAPHBIX COCTUHEHHIDY OCHOB
HBIC
MOHST
usi
TEMBbI
26 AmopdHbIe ¥ KpUCTATUINYECKHE AToM. §22




BellecTBa. THIIbI Momnexkyia
KPHUCTAJUIMYECKUX PELIETOK duznyeckoe
TENO.
dusznueckue
CBOICTBA
27 9 YucThble BEMIECTBA U CMECH. Cwmecw. §23
Yuctele
BEIIECTBA
28 10 IpakTuyeckas pagora Ne3. C.181
«AHAaJIN3 MTOYBEI U BOIBD)
HNucrpykraxk Th
29 11 MaccoBas 105151 KOMIIOHEHTOB B Cwmecu. §24,
CMECH. Yucrtele yop.
BEIIECTBA 2,4,
30,31 | 12,13 | Peuenue 3a1a4 Ha HaAXOXKICHNE
MAacCOBOM /107 KOMIIOHEHTOB
CMECH.
32 14 IpakTuueckas padora Ned. C.
«IIpuroroBneHue pacTBopa caxapa 185
C 3aJIaHHOM MaccoBOM joJen
PacTBOPEHHOTO BEIIECTBAY
Hucrpykrax Th
33 15 O06001IeHYE B CHCTEMAaTH3AITUS
3HaHuH 1o Teme: «CoeTnHEeHUS
XUMHUYECKUX DJIIEMEHTOBY.
34 16 KontpoasHnas padora Ne 2 no §13-
teMe «CoeIMHEHUI XUMUYECKUX 24
3JIEMEHTOBY» IToBTO
pHUTH
OCHOB
HBIE
TTOHSIT
ust
TEMBbI
35 1 Du3HICECKUE SBICHHUS B XHUMHHU. Cnoco0bl §25, | ®opmu- Ymenne | YMenue | YmeH
paszaesieHus yrp. 3 | poBaHue paboTaTh | BecTu ne
cMmecei MOHATHM O | C JAaJor, | UHTEr
36 2 XUMUYECKHE SIBIICHHS. §26 XUMHYe- yueOHHU- | paboTaTh | pUpOB

XUMHYECKHE pCaKIu.




37 3 3aKOH COXpaHEeHHS MACChI §27,
BelIEeCTBAa. XMMUYECCKHE yap.
ypaBHEHHSI. 2-3
38,39, | 4,5,6 | Pacuérsl mo XMMHYECKUM KommuectBo | §28,
40 YPaBHCHUAM. BELLIECTBA. yIIp.
Monsipaas 2,3
Mmacca.
Monspasiit
00beM
4142 |78 THIBl XAMHUYECKUX PEAKIIH. §29-
30
yup.
1-2;
43 9 CKOpOCTh XUMHUECKUX PEAKIIHi. §31-
KaranuzaTtopsr. 32
yup.
2,6
44 8 IpakTyeckasi pagora Nes. C.183
« ITpu3HaKyu XUMHUYECKHUX
peakiuii» Uucrpykrax Th
45 9 O06001IeHNE U CUCTEMATH3ALUS Peakinu §25-
3HAHUM 110 TeMe «H3menenus, pasnoxkenus, | 32
nPOUCX00suUe C BEUCCMEAMUY. coemuuenus, | [1oBTO
oOmMeHa, pUTH
3aMelIeHUs OCHOB
HbIE
TIOHAT
us
TEeMBbI
46 10 Kountpoabnas padora Ne3. no

TeMe «H3mernenus, npoucxoosauue
C seulecmsamny.

CKHX
peakuu-
X, UX
THUIAX;
yMEHUs
MHUCaTh
peakuuu u
paccras-
JSITh
ypaBHe-
HUE B
XUMUYECK
ux
peaxkuuu-
X,

KOM,
epuoau
YECKOM
cucre-
MOI,
aJITOpUT
MOM
paccras-
JIeHUs
K03 u-
[IUEHTOB
B
XUMUYEC
KHX
ypaBHe-
HUSX;
yMeHUe
WHTETPHU
poBathb
3HaHUS
u3
bu3uKu
B
XUMHUIO.

B Iapax,
paboTtatb
c
yUUTENe
M.

aThb
OJIy4
CHHBIC
3HaHU
a1 B
IIPaKT
-
4ECKO
7§
JKU3H
.




47 1 PactBopenue kak GpU3NKO — Honnas §34
XUMHUYECKUH npouecc. Turbl CBA3b.
pactBopoB. [IoBTOpHBII KoBaneHuTHas
HHCTpyKTax 1o T.b. HeToJIspHast
W NOJISTPHAS
cBsi3b. MoHBI
48,49 | 2,3 DIEKTPOIMTHYECKAs AUCCOIUALIUS Kucnora §35-
(BH) u Teopus D] 36,
yop.
1,45
50 4 HoHHBIE ypaBHEHHS PEAKIMI OcHoBauue §37,
ymp.2,
5
C.237
51 5 VY cnoBHs IPOTEKAHMST XMMAIECKIX §32.3
peakumii MexXay pacTBOpaMHU 7
3JIEKTPOJIMTOB J0 KOHIIA C.240
52-53 | 6-7 Kucnots B cBete TO/] §38,
yup.
3,4
54-55 | 8-9 OcHoBanusg B cBete TO/] §39,
yIIp.
3,5
56 10 Oxcubl, uX Kiaccu(UKaIus u §40
CBOWMCTBA. ynp. 3
57 11 Comn, ux cBOMCTBA. §41
yop.
2,5
58 12 I'enerndeckas CBA3b MEKIY §42,
KJIacCaM¥ HEOPTaHHYECKUX yIp.
COEIMHEHUH. 2.4
59 13 IpakTyeckasi paGora Ne6. C.241

«CBolicTBa KHCIIOT, OCHOBAHHUH,

OKCUJIOB U coleil». Mucrpykrax Th

dopmu-
poBaHUE
IMOHATHM O
pacTtBo-
pax,
AIEKTPO-
JINTUYECKO
51
JHCcCcoIra
11",
HOHHBIX
ypaBHe-
HUSAX,
KHCIIO-
Tax,
OCHOBa-
HUH,
COJISIX,
OKCHJIOB,
OKHCIIH-
TEIBHO-
BOCCTaHOB
HATEIIb-HBIX
peakiu-
SIX.

dopmup
OBaHUE
YMEHMUSI
paboTtatpb
c
y4eOHUK
oM,
aIropuT
MaMu
COCTaBJIE
HUS
HMOHHBIX
ypaBHEH
il u
paccTtaHo
BKH
k03¢ u-
LINEHTOB
B
OKHCIIN-
TEJIbHO-
BOCCTaHO
BUTEJIb-
HBIX
peakuum-
AX.

dopmup
OBaHUE
YMEHMUSI
paboTtathb
WHIABU/]T
yaJIbHO U
B Iapax,
COTpYIH
u4arh ¢
yuuTene
M,
yMEHHE
3aJ1aBaTh
BOIIPOCHI

®opm
upoBa
HUE
yMEH
us
UHTET
pUpoOB
aTh
3HaHU
10
paccr
BO-
pax,
KHCJIO
-Tax,
OCHOB

HUSX,
COJIIX

OKCH]I
ax B
IOBCE
-
HEBHY

JKHU3Hb




60 14 O600LIEHE U CUCTEMATU3ALIUSL IToBTO
3HaHui no teme: «PacTBopenue u pUThH
pacTBOPBD». HOHSIT

ue o0
HOHH
BIX
peaku
156:0:¢

61,62 | 15,16 | OxucaurenbHO- §43
BOCCTaHOBHUTEIIBHBIC PCAKIIHH yIIp.
(OBP). 1,7

63 17 CBo¥CTBa IPOCTHIX U CIOKHBIX TloBTO
BenlectB B ceere T/ u OBP PHTB

MOHST
ne 00
HOHH
BIX
peaku
HSIX

64 18 IpakTuyeckasi pagora Ne7. C.242
Pemmenmne axcniepuMeHTATEHBIX
3ama4 mo teme: «OBP»

Hucrpykrax Th

65 19 O600I11IEHNE U CHCTEMATH3AIHS IToBTO
3HaHu# 1o TeMe «PacTBopenue. pHUTH
PactBops1. CBOWCTBa pacTBOPOB OCHOB
DJIEKTPOJIMTOB, HOHHBIE YPABHECHU,

OBP». HBIC
TIOHSAT
ust
TEMBI

66 20 Hrorosasi KOHTpoJIbHasE paGoTa
Ned 3a kype xumuu 8 kiacca

67,68 | 21,22 | AHaiu3 HTOrOBOI KOHTPOIBHON C.244

pabortsrL. [lopTpernas ranepes
BEJIMKHUX XMMUKOB.




Onucanue y4e0HO-MeTOAMYECKOI 0, MATEPUAJIBHO-TEXHUYECKOT0 U HHPOPMAIITMOHHOI0 o0ecriedyeHus: 00pa30BaTeJILHOI0

npoiuecca.
HartypanbHble 00bekThl. HaTypanbHbie 00BEKTHI, HCIOJIb3yeMble B O0YYEHUN XMMUH, BKIIIOYAIOT B €c€0s KOJUICKIIMM MUHEPAJIOB M TOPHBIX MOPOJ,
METaJUIOB U CIUIABOB, MUHEPAIBHBIX YA0OPEHHMIA, ITacTMAcC, KaydyKOB, BOJOKOH U T. 1. O3HAaKOMJICHHE YYaIIUXCsA ¢ 00pa3liaMy MCXOIHBIX BEIIECTB,
MOJIYIPOAYKTOB U FOTOBBIX M3/IEIHI MO3BOJISET NOJYYUTh HAIJIAHOE MpeACTaBIeHHE 00 3TUX MaTephaaX, X BHEIIHEM BUJE, a TAKXKE O HEKOTOPBIX
¢u3nvecKux CBOMCTBaX. 3HAYHMTENBbHBIE YYeOHO-ITO3HABATEIBHBIE BO3MOXKHOCTH HMEIOT KOJUICKIMH, W3TOTOBJICHHBIE CAaMHMHU OOYYaOIIHMMHUCS.
[IpenmMeTs! U1t TaKMX KOJUIEKUUNA COOMPAIOTCsl BO BPEMS IKCKYPCUI U IPYrMX BHEYPOUHBIX 3aHATUH.
Komneknuu nCnonbp3yloTcss TOJIBKO JUIS O3HAKOMJICHHWS YYalIMXCsl C BHEIIHHUM BHJIOM W (H3MYECKUMH CBONCTBAMH H3y4aeMbIX BEIIECTB U
MarepuaioB. /[ npoBeIeHNss XUMAYECKHUX OTIBITOB KOJUIEKLIIMH UCIIOIb30BATh HEJIb3sl.
XuMHYecKHe peaKTHBbI M MaTepuajbl. OOpallleHue co MHOTMMH BEILIECTBaMH TpPeOyeT CTPOroro coOIOACHUs MpaBUJl TEXHUKU OE30MacHOCTH,
OCOOEHHO IMPH BBIIIOJIHEHUH OIBITOB CAMMMHU ydauiuMmucs. Bce HeoOxo1uMble Mephl IPEA0CTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTAX U
MHCTPYKIUSAX, a TAKXKE B MOCOOUSX /ISl yUUTEIeH XUMUH.
Haubonee yacTo ncnosib3yemMble peakTUBBI U MaTepUab:
1) mpocThie BelecTBa - Me/b, HATPHUi, KaJbIIUH, aTFOMUHNAN, MarHUH, jKeJ1e30, [IWHK, cepa;
2) oxcuzabl — meau (11), kanbuus, xenesa (1), maraus;
3) KHUCIIOTHI - COJISTHAsSI, CEpHAs, a30THAs;
4) OCHOBaHUS - TUAPOKCHUJI HATPUS, THIPOKCH/] KU, THAPOKCH T Oapusi, 25%-Hblll BOJHBIH pacTBOp aMMHAKa,
5) comnu - xnmopunst Hatpust, meau (1), sxenesa(lll); HuTpaTe! kanus, Hatpus, cepedpa; cynbdarer memu(ll), sxenesa(ll), xenesa(lll), amomunus,
aMMOHUS, KaJIusl, OpOMU]I HATPHUS;
6) opraHuuYecKue COCAMHEHHS - KpaxMmall, IIMLIUPUH, YKCYCHasl KHCIIOTa, METUIIOBBIH OpaHKeBbIi, peHondTaIenH, JaKmyc.
Xumuyeckas J1adopaTopHasi MOCyAa, annaparbl U NpUOOpbl. XuUMUYECKas MOCyAa MOAPA3IENIeTCd Ha JBE I'PYNIbL: JJIS BBIIOJHEHHUS OIBITOB
YYalIUMHUCS U IEMOHCTPALIUOHHBIX OIIBITOB.
ITpuGopsl, anmapaTel ¥ YCTaHOBKHU, UCIOJIb3YEMbIE Ha YpPOKaX XMMMH, MOJIPA3AEIAIOT HA OCHOBE NPOTEKAIOIUX B HUX (PU3MUECKUX U XUMUYECKUX
IIPOLIECCOB C YYAaCTHEM BEILECTB, HAXOSAIIMUXCS B Pa3HBIX arperaTHhIX COCTOSTHUSX:
1) npubops! st pabOTHI € Ta3aMU - TOJIy4eHHE, COOMpaHKe, OYUCTKA, CYLIKA, ITOTJIONICHUE Ta30B; PEaKIUH MKy IIOTOKaMH I'a3o0B;
2) ammapathl ¥ IPUOOPBI TS ONBITOB C )KUAKAMH U TBEPAbIMU BEILECTBAMU - IEPETOHKA, (PUIBTPOBAHKE, KPUCTAUIH3ALMS; IPOBEICHNUE PEAKIHii
MEXAY TBEPIBIM BEIECTBOM H KHUAKOCTBIO, )KMIKOCTBIO U )KUJIKOCTBIO, TBEPABIMH BEIIECTBAMHU.
BHe 31011 knaccudukanuy HaxoQATCA JBE IPYIIbl yueOHOM anmnapaTypsl:
1). 175 M3y4eHUs: TCOPETUYECKUX BOMPOCOB XUMUM - MIUTFOCTPALIUS 3aKOHA COXPAHEHUsI MAcChl BEIIECTB, AEMOHCTPALIUS IEKTPOIPOBOIHOCTH
pacTBOpPOB, JEMOHCTpALMs ABWKEHHS HOHOB B JJIEKTPUYECKOM II0JIE; Ul M3Y4YEHMs] CKOPOCTHM XUMHUYECKOM pPEaKIMM U XMMHYECKOIO
paBHOBECHS;
2). A7 UIUTIOCTPALMU XMMUYECKHX OCHOB 3aBOJICKHMX CITIOCOOOB MOJYYEHHUsI HEKOTOPBIX BEIIECTB (CEpHON KUCIOTHI, aMMHUAaKa U T. I1.).
BcenomorarenbHyro posib UIPalOT U3MEPUTENbHBIE U HarpeBaTelbHbIe TPUOOPHI, pa3IMyHble MPUCIIOCOOIEHHS [T BBITOJIHEHHS OTBITOB.
Mopean. O0beKTaMu MOJETUPOBAHUS B XUMUU SIBJISIFOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIBI, 3aBOJICKUE alapaThl, a TaKXKe MPOUCXOISIINE TPOLECCHI.
B npenojgaBaHuy XMMHM HCTIOJIB3YIOTCS MOJIENIM KPUCTANIMYECKUX PELIETOK anMasa, rpadura, cepsl, Gpocdopa, okcuaa yraepoaa(lV), nona, xenesa,
Meau, marHus. Habopel Moieneit aToMOB U1t COCTAaBIICHHSI IIAPOCTEPKHEBBIX MOJIeNIel MOJIEKYI IPU M3YYEHUU OPTaHUYeCKOM XUMUU.



YueOHble MOCOOMS HA Me4YaTHOH OCHOBe. B mporiecce oOydeHUS XUMHUU HCIOJB3YIOTCS CIEAYIONME TaOIUI(bI MOCTOSHHOTO 3KCTIOHUPOBAHUS:
«[lepuomnyeckas cucremMa xumuueckux dnmemeHToB JI. U. MenneneeBa», «Tabmuma pacTBOPHUMOCTH KHCIIOT, OCHOBAHHUH M COJEW», «IJIEKT-
POXMUMHUYECKUH Psijl HAIPSHKEHUH METAILIIOBY.

JlJis opraHu3anuyd CaMOCTOSATEIBHONW pabOThl OOYYAMOIIMXCS HA YpPOKAaX HCIOJB3YIOT Pa3HOOOpa3HbIe TUAAKTHUYECKHE MaTepHalibl: TETpaad Ha
MeYyaTHOM OCHOBE, KApTOYKU C 3aJIaHUSMHU PA3HOM CTENEHM TPYIHOCTH Ui M3Yy4EHUs HOBOrO Marepuasna, CaMONPOBEPKU U KOHTPOJIA 3HAHUU
yUaluxcsl.

JKPaHHO-3BYKOBBIE€ CpPeACTBA 00y4YeHHsl. DKPAHHO-3BYKOBBIC TIOCOOMS IENSATCS HA TPU OOJBINHE TPYIIBI: CTaTUYHBIC, KBa3HJIWHAMUYHBIC U
nuHaMugHbIe. CTaTUYHBIMEU SKPAHHO-3BYKOBBIMHU CPEJICTBAMU OOYUICHHSI SBIISTIOTCS AHA(DHIBEMBI, TUAMTO3UTUBEI (CIIAlIbl), MHIYHBIC TPAHCTIAPAHTHI
s rpadornpoekropa. Cepuu TpaHCIAPAHTOB MMO3BOJISIOT UIMHTHPOBATH JIBIDKEHUE ITYTEM ITOCJICIOBATEILHOTO HAJIOKEHUS OJTHOTO TPaHCIIapaHTa Ha
npyroi. Takue cepun OTHOCST K KBa3UIMHAMUYHBIM 3KPAHHBIM MOCOOHSIM.

JIuHAaMUYHBIMU DKPaHHO-3BYKOBBIMU TOCOOUSIMH SIBJISIFOTCSI TPOW3BEJCHUST KHHeMmaTorpada: JOKYMEHTAJIbHOTO, XPOHHUKAIHHOTO, MYJIbTHILIH-
KaroHHoro. K »To#l ke rpyrie OTHOCSTCS SKPaHHO-3BYKOBBIE CpEACTBAa OOy4YeHHUS, IS TPEAbSBICHUS HHPOPMAIMH KOTOPHIX HEOO0XOoauMma
KOMIIBIOTEPHAsI TEXHHKA.

Texnnueckue cpeacrBa ody4deHus. [Ipy KOMIIIEKCHOM HCIOJIB30BAHUU CPEJCTB OOYYCHHUS HEU30EKEH BOMPOC O BO3MOKHOCTHU 3aMEHBI OJTHOTO
nmocoousi APyruM, HampuMep AEMOHCTPAIIMOHHOTO WM J1a0OpaTOPHOTO OMBITA €ro M300pakeHueM Ha dkpane. MHdbopmanms, coxepkamiasics B
SKpAaHHOM TIOCOOWH, TPEICTaBIISIET COOOW JIWIIL OTPAKEHHE PEaTbHOTO MHpA, W TMO3TOMY OHAa JOJDKHA HMMETh OTOpPY B UYBCTBEHHOM OTIBITE
obyvarormuxcsi. B mpotuBHOM ciydae (opmMupyroTcs HemnpaBwibHbIE M (popmanbHbie 3HaHMSI. OcOoOEHHO omacHO (OPMUPOBAHHE HCKAKEHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPEJICTaBICHUH, MOCKOJIBKY IKPAaHHOE MPOCTPAHCTBO U BPEMS 3HAUYUTEIHLHO OTIMYAIOTCS OT PEAIbHOTO MPOCTPAHCTBA
U BpeMeHH. DKpaHHOEe T0cOOHe He MOKET 3aMEHUTh CO00H peanbHbId 0OBEKT B MPOLIECcce ero MO3HaHUs BBUAY TOTO, YTO HE MOKET ObITh HICTOYHUKOM
YyBCTBEHHOI'O OIIbITA O CBOMCTBAX, CYHIECTBEHHBIX IIPU M3YYEHHM XMMHUU: LIBETE, 3alaxe, KPUCTAUIMYECKOM CTPOEHUHU U T. 1. B TO ke Bpems npu
HAJIMYUU y Y4YalUXCsA JTOCTATOYHBIX UYBCTBEHHBIX 3HAHMN HA HEKOTOPBIX 3Tanax oO0ydeHHsI BOCIPOM3BEACHHE XHUMHYECKOTO OIbITa B 3KPaHHOM
mocoOnu MOXKET OBITH O0JIee 11eIeCO00pa3HBIM, YeM €T0 MOBTOPHAS JEMOHCTPAIIHSL.

I[lnanupyembie pe3yJabTaThl H3yYeHHUs Y4eOHOr0 MpeaMeTa.

B pe3ynbpTaTe nzydeHus XUMUU Ha 0a30BOM YPOBHE YUEHUK JIOJDKCH
3HATH/MIOHUMATD:

® XHMHYECKYIO CHMBOJIMKY: 3HaKH XUMHYECKHX IEMEHTOB, (DOPMYJIBI XUMHUYECKUX BEIIECTB, YPABHCHHS XUMHUCCKUX PEaKIINA;

¢ BaKHEUIINE XUMUYECKHE MOHSATHS: BEIIECTBO, XUMUYECKUHN AJIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIbHbIE aTOMHAs U MOJIEKYIIIpHAs MacChl, HOH,
AJUTOTPOTIIHSI, U30TOIIbI, XUMHUYECKAsI CBS3b, DJICKTPOOTPUIIATEILHOCTh, BAJICHTHOCTbD, CTEIIEHb OKHUCICHUS, MOJIb, MOJISIPHAsT Macca, MOJISIPHBIN
00BeM, BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHUS, PACTBOPDI, IIEKTPOJIUT U HEDNEKTPOIUT, SJCKTPOIUTUUYECKAs TUCCOLIUAIINS,
OKHCIUTEIh W BOCCTAHOBHTEIb, OKHCICHHE W BOCCTAHOBJICHHE, TEIJIOBOM A3((EeKT peakluH, CKOPOCTh XHUMHYECKOW pEeaklud, KaTaJu3,
XMUMHUYECKOE paBHOBECHE, YTIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS TPYIIa, U30MEPHsL, TOMOJIOTHUS;

® OCHOBHBIE 3AKOHBI XUMUU: COXPAHEHUSI MACChI BEUIECTB, IOCTOSHCTBA COCTABa, IEPUOANUECKHI 3aKOH;

® OCHOBHBIEC TEOPUU XUMUU: XUMUYECKOMN CBA3M, JIEKTPOJIUTHUECKON TUCCOUAIUH, CTPOECHUS OPTaHNYECKUX COCIMHEHU I



e BaXHEHIIME BEIIECTBA U MaTepHallbl: OCHOBHBIE METAJIbl M CIUIABBI; CEpHAs, COJIAHAsA, a30THAs M YKCYCHas KUCJIOTHI; IIEJI0YH, aMMUAK,
MUHEpalbHbIE YA0OpeHHs, METaH, STHJIEH, aleTHiieH, OEH30J, 3TaHOJ, >KHUPBI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmall, KIeTdaTka, OelKH,
UCKYCCTBEHHBIE U CUHTETUUYECKUE BOJIOKHA, Kay4yKH, [1JJACTMACChI;

yMeThb:

e Ha3pIBATh: 3HAKU XUMUYECKUX JIEMEHTOB, U3yUEHHbBIE BEIIECTBA 10 «TPUBHAJIBHO» WIIM MEXIyHapOIHON HOMEHKIIATYPE;

e oOmpefessiTh: BAJICHTHOCTh U CTEIEHb OKHCIIEHUS XUMUYECKHX 3JIEMEHTOB, THUI XMMHUYECKOH CBSI3M B COEIMHEHHUAX, 3aps] MOHA, XapakKTep
Cpelbl B BOJHBIX PaCTBOPAX HEOPraHUUECKUX COCTUHEHHM, OKUCIUTENb U BOCCTAHOBUTEIb, IPUHAJIEKHOCTD BEIIECTB K Pa3IMYHbIM KJaccam
OPraHU4YeCKUX COCTUHECHUN;

® XapaKTepHU30BaTh: 3JIEMEHTHl MajblX [EPUOJIOB MO HUX MOJOXKEHUI0 B mnepuoauueckoi cucreme J[.M.MenneneeBa; oOmiye XUMUYECKHE
CBOMCTBa METAJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX W OPraHMYECKUX COCJMHEHUH; CTPOEHUE M XMMHUYECKHE CBOMCTBA
M3Y4YEHHBIX OPraHUYECKUX COECTUHEHUI;

e OObSICHATH: 3aBUCHUMOCTh CBOWMCTB BELIECTB OT HMX COCTaBa W CTPOCHUS; MNPUPOLY XUMHUUYECKON CBSI3U (MOHHOM, KOBAaJEHTHOM,
METaJNINYECKOM ), 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKUK U MOJIOKEHUS XMMHUYECKOTO PABHOBECHUS OT Pa3IMUHbIX (PaKTOPOB;

e  BBINOJHATH XUMUYECKUH 3KCIIEPUMEHT IO PACIO3HABAHUIO BaXKHEWIINX HEOPraHMYECKUX (KHUCIOpOJ, BOJOPOM, YITIEKUCIBIA ra3, aMMHaK,
PacTBOPHI KUCIIOT U IIEJI0YEH, XJIOpUI-, Cyabdat -, kapOoHAT-UOHBI, HOHBl aMMOHUSI) ¥ OPTaHUYECKUX BEIIECTB;

¢ BBIYMCJIATH: MAaCCOBYIO JIOJIIO XMMHYECKOIO 3JIeMEHTa Mo (opMylie COEIUHEHMs], MAaCCOBYIO JI0JII0 PAaCTBOPEHHOIO BEIIECTBA B PAacTBOPE,
KOJIMYECTBO BEIIECTBA, 00BEM UITU MacCy peareHTOB WM MPOTYKTOB PEaKIUH.

® INPOBOAUTH CAMOCTOSITENbHBIN MOMCK XUMUYECKOW HHPOPMAIIMH C UCIOIB30BAaHUEM Pa3IMYHBIX HCTOUYHUKOB (HAyYHO-TIOMYJSPHBIX U3JaHU,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); HCIOIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU ISl OOpaOOTKH M IMeperayd XUMHYECKOU
WH(pOpMaIIUK U €€ TIPEICTABIICHUSI B Pa3IMYHbBIX (popMax;

®  HCHOJIB30BAaTh NPUOOPETEHHbIE 3HAHUSA U YMEHUS B IPAKTHYECKOM AeSITeJIbHOCTH M NOBCEAHEBHOM KU3HU JJIS:

e O00BSICHEHUS XUMHUYECKUX SBJICHUH, MPOUCXOAAIIUX B IPUPOJE, OBITY U HA MIPOU3BO/ICTBE;

® ONpeIeeHUs] BO3MOXHOCTH MPOTEKAHNUSI XUMUUYECKHUX IIPEBPALLECHNUI B PA3JIMUHBIX YCIOBUSAX U OLEHKU UX MOCIIECICTBUN;

® HSKOJIOTMYECKH I'PAMOTHOrO MOBEACHUS B OKPYXKAIOILIEH Cpele;

® OLICHKU BIIMSAHUS XUMHUYECKOTO 3arps3HEHUS] OKPYKAIOILIEH Cpeibl Ha OPraHM3M Y€JI0BEKA U JPYTUE KUBbIE OPraHU3MBbI;

e (Oe3omacHOro oOpalleHus ¢ TOPIOYUMU U TOKCUYHBIMU BEUIECTBaMHU, J1a00PAaTOPHBIM 000PYIOBaHHUEM;

® [IPUTOTOBJICHUS PACTBOPOB 3aJJaHHOW KOHIEHTPAIMH B ObITY U Ha IPOU3BO/ICTBE;

® KPUTHUYECKOU OIICHKHU JOCTOBEPHOCTU XUMHUUYECKON HHPOPMAIMH, TOCTYMAIONIEH U3 Pa3HbIX HCTOYHUKOB.

JIOKyMEeHTHI:

~

[Tpuka3 MunoOprayku ot 17.12. 2010r. Ne 1897 «O6 yrBepxkaeHun u BBeaenuu B aeiictue @I'OC OOO»

[Ipuka3 MunoOprayku ot 17.05.2012 Ne 413 «O6 yrBepkaeHun u BBefeHuu B jericteue @PI'OC cpeanero( moaHoro) odmero oopasoBaHus»

9. Ilucemo MunucrepcTBa obpazoBanus 1 Hayku P® ot 19 anpenst 201 1r. Ne03-255 «O BBenenuu ¢enepaibHbIX FOCYAapCTBEHHBIX 00pa30BaTENbHBIX
CTaHIApPTOB O0O0IIEro 0Opa3oBaHUM

©



10. IIpuxa3z Munobpuayku Poccuu ot 7 uronst 2012 1. Ne 24480 «O0 yTBepkaeHNUH (eepantbHOro roCy1apcTBEHHOT0 00pa30BaTeNbHOrO CTaHAapTa
cpennero (TIOTHOT0) 00IIero o0pa3oBaHUsD»

11. ®enepanbpHOro ToCyAapcTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa OCHOBHOTO 001Iero oopasoBanus (mpukas MuHHCTEpCTBa 00pa30BaHMs U HAy KU
Poccuiickoit ®eneparuu ot 17 nexkabps 2010 r. Ne 1897)

12. IIpumMepHBIe MPOrpaMMEbI 1O Y4eOHBIM MpeaAMeTaM (elepaibHOro 0a3uCcHOro Y4eOHOr o MmilaHa.

Pexomenayemas aureparypa.
1. Jlutepartypa, MCHIOJIb3yeMasi yYUTeJIeM:

- OCHOBHas Tumepamypa
1. Tabpuensu O.C. IIporpamma kypca xumun ajst 8-11 kitaccoB 001e00pa3oBaTeNIbHBIX yupexkaeHuii. — M.: Jlpoda;

2. T'abpuensna O.C. Xumus: 8 knacc : ydeOHHK 171 001ieo0pazoBaTenbHbIX yupexaeHuii. — M.: JIpoda.

- OONONHUMENbHAS TUMepamypa

1. Tabpuensn O.C. U3yuaem xumuto B 8 KiI.: nunaktuyeckue marepuansl / O.C. I'abpuensn, T.B. CmupnoBa. — M.: bk mutroc

2. Xumusi: 8 KJ1acc: KOHTPOJIbHBIE U TpoBepouHble paboThl K yueOHuky O.C. ['abpuensna «Xumus. 8 kiace» / O.C. IN'abpuensn, I1.H. Bepeskun, A.A.
VYmaxkoBa u nip. — M. : Jlpoda;

3. T'abpuensu O.C., Buckob6oitaukoBa H.I1., fAmykoBa A.B. Hactonbnast kaura yuutens. Xumus. 8 ki1.: Meroaudeckoe mocooue. — M.: [lpoda;

4. T'abpuensa O.C., Pynos H.H., Tonkynos B.M. Xumuueckwuii sxciepumMenT B 1kosie. 8 kinacc. — M.: Jlpoda

5. Anxumuk (http://www.alhimik.ru/) - oguH W3 JTy4mIUX CaWTOB PYCCKOSI3bIYHOTO XHMMHUYECKOro VHTepHETa OpUEHTUPOBAHHBIM Ha Y4YUTENs U
yYUEHHUKa, IIpernojaBaTelis U CTyIeHTa.

2. Jlutepartypa, pekoMeHayeMas JIsl yYaluxcs.
- OCHOBHas 1Uumepamypa
IMa6puensu O.C. Xumus: 8 kinace : yaeOHUK 151 001eo0pa3oBaTenbHbIX yupexaenuid. — M.: JIpoda.
- OONONHUMENbHAS TUMepamypa
1. XKypHan «Xumus B MIKOJIEY;
2. Kontpen - Xumus mis Bcex (http:/kontren.narod.ru). - uabopmMannoHHO-00pa30BaTEIbHbIA CAUT I TE€X, KTO M3y4aeT XHMHUIO, KTO €€ MPEIo/IacT,
JUIS BCEX KTO UHTEPECYETCS XUMUEH.
3. Anxumuk (http://www.alhimik.ru/) - oguH M3 Ty4mIMX CAWTOB PYCCKOS3BIYHOTO XMMHUYECKOTro MHTepHETa OpPHEHTUPOBAHHBIN HA y4YUTENs H
yueHUKa, IperoaBaTelis U CTyACHTA.
4. DHUMKIIONEANYECKUH CI0Baph FOHOTO XMMHKA

Oobopynosanue «Touka pocray.
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