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TOUYKA !'POCTA
MMOSICHUTEJBHAS 3AITMCKA

Pabouas mporpamma y4eOHOro Kypca MO XUMHH JUIsl 8 Kiacca pa3paborana Ha ocHoBe PI'OC BTOPOTo MOKOJICHHUS, TPUMEPHOH MPOTrPaMMBI
OCHOBHOTO 001Iero oOpa3oBaHus 1Mo XUMUU (0a30BbIi ypoBeHB) U aBTOpckoi mporpammbl O.C. TNabpuensna (I'abpuensa O.C. mporpamma Kypca
xumun 1t 8-11 kiaccoB 001meo0pa3oBaTeNbHBIX yupexaenuii M: JIpoda,2021r).

[Iporpamma paccuutana Ha 68 yacoB (2 yaca B Hejaelnto). JlaHHast mporpaMma KOHKPETH3UPYET COJEpKaHHe CTaHAapTa, NaéT paclpeieiieHue
y4eOHBIX YacoB MO pasfieliaM Kypca, MOCIIEA0BATEIbHOCTh M3YYCHUS TEM M Pa3JelioB ¢ YYETOM MEKIIPEIMETHBIX M MPEIMETHBIX CBSI3CH, JIOTUKU
y4e0HOT0 MpoIriecca, BO3PACTHBIX OCOOCHHOCTEH yJamuxcsl.

Xumus, Kak OJJHa U3 OCHOBOIIOJIATAIOIINX 00JIaCTel €CTECTBO3HAHMSI, SIBJISETCS HEOTHEMJIEMOHN YacThi0 00pa30BaHMs IIKOJIBHUKOB. Kaxblii
YeJIOBEK XKMBET B MHUPE BEIIECTB, IOITOMY OH JIOJDKEH MMETh OCHOBBHI (DyHJAMEHTAIBHBIX 3HAHUW 10 XUMUH (XMMHUYECKasi CHMBOJIMKA, XUMHUYECKUE
MOHATHUS, (DAKThI, OCHOBHBIC 3aKOHBI M TCOPHH), TTO3BOJISIONINE BHIPAOOTAThH IMPEICTABICHHUS O COCTaBE BEIIECTB, MX CTPOCHHH, MPEBPAIICHUSIX,
MPAKTUYECKOM HCIOJB30BAHUH, a TAKXKe 00 OMACHOCTH, KOTOPYIO OHH MOTYT IMpPEACTABIATh. M3yuas XuMuio, ydammecs y3HAIOT O MaTepHaIbHOM
€IMHCTBE BCEX BEIIECTB OKPYKAIOIIETO MHUPA, OOYCIOBICHHOCTH CBOIMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, IMO3HABACMOCTH U MPEICKA3yeMOCTH
XUMUAYECKHX sSBICHUU. V3ydueHne CBOWCTB BEIIECTB M MX MPEBPAIEHUI CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHHUS, a IPaKTHYeCcKasi paboTa ¢
BEIIeCTBaMH (J1a0OpaTOPHBIE OIBITHI) — TPYAOIIOOUI0, aKKypaTHOCTH U coOpaHHOCTH. Ha mpuMepe XUMHM ydaniuecs MoJydaroT MPEICTaBICHUS O
METO/axX TMO3HAHUS, XapaKTEPHBIX [T €CTECTBEHHBIX HAYK (IKCTIEPUMEHTAIBHOM U TEOPETHIECKOM).

Pabouas nporpamma yuyeOHOTO Kypca XMMMHU JUIsS 8 Kilacca cocTaBjieHa Ha ocHoBe [IpumepHOli mporpaMMbl OCHOBHOTO 001ero o0pa3oBaHus
1o XUMHHU (0a30BbI yPOBEHb) M IPOrpaMMBbl Kypca XUMUU JUIsl ydaluxcs 8 KiiaccoB 0011eo0pa3zoBaTebHbIX yupexaeHuil aBtopa O. C. 'abpuensHa
(2010 rona).

[Tporpamma paccunTana Ha 68 4acoB (2 yaca B HE/IEIIO), B TOM YHKCIIE Ha KOHTPOJIbHBIE pabOTHI- 4 Yaca, MpaKTHYeCKHe paboThl —9 JacoB.

CopneprkaHue mporpaMMbl HalIpaBJIeHO Ha OCBOEHHE yYaIllMMUCS 3HAaHUH, YMEHHMI U HaBBIKOB Ha 0230BOM YpPOBHE.

Henn n3ydyenust Xumuu B 8 Kiacce:
* OCBOCHHME BOXHEHWITNX 3HAHMH 00 OCHOBHBIX OHATHIX M 3aKOHAX XMMUHU, XUMHYECKOW CHMBOJIHKE;

* OBJQJICHHE YMEHUSMU HAOJI0/IaTh XUMHUYECKHUE SBJICHUSI, TPOBOJUTH XUMUYECKUM IKCIIEPUMEHT, MPOU3BOJIUTh PACUEThl HA OCHOBE XHMUUYECKHX
(dhopMyI BEIIECTB M YPABHEHU XUMHUECKUX PEAKIIHIA;

* pa3BUTHE TO3HABATEIbHBIX WHTEPECOB U HHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B TMpOLIECCE TMPOBENCHUS XUMHUYECKOTO OKCIIEPHUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHHSI 3HAHHI B COOTBETCTBUHU C BOSHUKAIOIMMU KU3HEHHBIMU MOTPEOHOCTIMH;

* BOCMHTaHWE OTHOIICHUS K XMMHH KaK K OTHOMY U3 (DyH/IaMEHTATbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI U DJIEMEHTY OOIIEUeIOBEYeCKON KYIbTYPHI;



* NPUMCHEHHUE TMOJYYCHHBIX 3HAHWW M yMEHHWH i 0€30MacHOro WCIOJBb30BaHUS BEHICCTB M MAaTEpHAJIOB B OBITY, CEIHCKOM XO3SHCTBE W Ha
MPOU3BOJICTBE, PEIICHHS MPAKTUYECKUX 3a7ad B TMOBCEIHEBHOW KHU3HU, MPEAYNPEKICHUS SBICHUIN, HAHOCSAIIUX BpEl 3J0POBHI0 UEIOBEKA H
OKpY>Karollen cpere.

Sagaun:

1.ChopmupoBaTh 3HaHNE OCHOBHBIX MOHATUH M 3aKOHOB XHMHH,

2. BocnuThiBaTh 00IIEYETIOBEUECKYIO KYIBTYPY;

3. Yuute HaOII01aTh, MPUMEHSATH MOTYYCHHBIC 3HAHUS HA MIPAKTUKE.

JIMYHOCTHBIMH pPe3yJIbTaTaMM U3yUYCHHS MIPEeIMETa «XUMUSI» B 8 Kilacce SBISIOTCS CICAYIONIHE YMEHUS:

® 0OCO3HABaTh EIUHCTBO M IIEJIOCTHOCTh OKPYXKAIOUIETO MHUpPA, BO3MOXKHOCTH €T0 TO3HABAEMOCTH U OOBSCHUMOCTH Ha OCHOBE JIOCTHIXKCHUUN
HAYyKH;

® [IOCTENIEHHO BBICTPaWBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHHE: OCO3HABaTh MOTPEOHOCTh M TOTOBHOCTH K CaMOOOpa30BaHHIO, B TOM
YHCIIe ¥ B pAMKaX CAMOCTOSITEIILHOU JIEATSIIbHOCTH BHE IITKOJIBI;

® OI[CHMBATh )KM3HCHHBIC CUTYAIlUU C TOUKH 3pSHHS O€30MacHOT0 00pa3a )KU3HHU U COXPAHEHUS 3710POBbS;

® OILICHUBATh 3KOJOTMYCCKUMN PHUCK B3aMMOOTHOIIICHHUH YEIIOBEKA U IIpupoabl.
L4 (bOpMI/IpOBaTI) OKOJIOTMYCCKOC MBINUICHHUE: YMCHHUEC OLICHUBATL CBOIO JACATCIBHOCTL U IMOCTYIIKU APYIrUX JIIOI[CI;'I C TOYKHU 3pCHUA COXPAHCHUA
OKPY)KaIOH_[eI‘/‘I CpCAbl - rapaHTa XU3HHu U 6JIaFOHOHy‘II/I$I JIIO,Z[GI;'I Ha 3emiie.

MeTanpeaMeTHBIMH PE3yJIbTaTaMU U3yYSHHS Kypca « XUMHUs SIBIIETCS (OPMHUPOBAHUE YHUBEPCATBHBIX YaeOHbIX aAericTBuil (Y'Y /[).

Pecynamusnbvie YV
® CAaMOCTOSITETILHO OOHAPYKUBATh U (POPMYIUPOBATH YUCOHYIO TPOOIIEMY, ONIPEACTATh IeNIb YUeOHOU JAeSITeIbHOCTH;
® BLIJIBUTaTh BEPCUH PEIICHHUS IPOOJIEMbI, 0CO3HABATh KOHEUHBIN PE3yJIbTaT, BHIOMPATh U3 MPEIJI0KECHHBIX U HCKaTh CAMOCTOSATEIBHO CPEICTBA
JOCTHOKEHUS T1ETIH,
® COCTaBIISITh (MHAMBUYAIBHO HJIH B TPYIIE) IUIAH PEMICHUS TPOOIEMBI;
e paboTasl 1o IJIaHy, CBEPSTh CBOM JCHCTBUS C IIENBIO U, IPH HEOOXOAUMOCTH, HCIIPABIISAThH OMIMOKU CAMOCTOSITEIIBHO;
® B IMAJIOTE C YUUTEIIEM COBEPIICHCTBOBATh CAMOCTOSTEIILHO BEIPAOOTAHHBIC KPUTEPHH OIICHKH.

llosnasamenvuvie YVJI:

® aHAJIM3UPOBATh, CPAaBHUBATh, KJIacCU(ULUPOBATH U 00001IaTh (PAKTHI U SBICHUS. BBISABIATH IPUYUHBI U CIIECTBUS MPOCTHIX SIBJICHUH.

® OCYIIECTBIIATH CPABHEHUE, KIIACCU(UKALINIO, CAMOCTOSTEHHO BBIOMpPAsi OCHOBAHUS M KPUTEPHUH JUIs YKa3aHHBIX JIOTHYECKHUX OIEepaluii;

® CTPOMTH JIOTUYECKOE PACCYKIEHUE, BKIHOYAIOIIEE YCTAHOBJIEHUE IPUUNHHO-CIIEICTBEHHBIX CBA3EH.

® CO3/1aBaTh CXEMaTHUECKUE MOJIENH C BBIZICIEHHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa.

® COCTaBJIATh TE3UCHI, PA3JINYHBIE BUBI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.).

e MpeoOPa30BBIBATE MHPOPMAIIUIO M3 OJHOTO BUJA B JPYroi (Tabiuily B TEKCT U Tp.).

® YMETh ONpEJENATh BO3MOXHbBIE MCTOUHUKH HEOOXOAMMBIX CBEIECHUH, MPOU3BOJAUTH MOMCK MH(OpMAIMH, aHAIW3UPOBATh U OLIEHUBATh €€
JIOCTOBEPHOCTb.



Kommynuxamusnvie YVII:

CamoCTOATENbEHO OPraHNU30BBIBaTh YUEOHOE B3aWMOJICHCTBHE B TpymIe (OmpeaensTh OOIIHMe [eIH, paclpeneisTh POJH, JOTOBApUBATHCS JAPYT C
JIPYTOM U T.1.).

IIpeaMeTHBIMH pe3yJbTaTaMM H3y4YCHUs IPEAMETA SIBJISIOTCS CISAYIOIINE YMEHUS:
® OCO3HAHME POJIU BEILECTB:
- OIPEIENSTh POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATDH POJIb BELIECTB B X KPYTOBOPOTE.
® PacCMOTPEHHE XMMHUYECKUX IIPOLIECCOB:

- IPUBOAUTH IIPUMEPBl XMMUYECKHX IPOLIECCOB B IIPUPOAE;

- HaXOJIUTh YEPThl, CBUAETEILCTBYIONINE 00 OOIMMX IPU3HAKAX XUMHUUYECKHUX IIPOLECCOB U UX Pa3INUUsiX.

® JCMOJIb30BAHUE XUMHUECKUX 3HAHUH B OBITY:

— 00BSACHATH 3HAYCHUE BEILECTB B KU3HU U XO34HUCTBE YellOBeKa.

® O0BSICHATH MUP C TOUKH 3PCHUS XUMHUU:

— MEePEUUCIIATh OTINYUTEIbHBIE CBOMCTBA XUMUUECKUX BEILIECTB;

— pa3iaMyaTh OCHOBHbIE XUMHUECKHUE MTPOLIECCHI;

- OIPEJENISITh OCHOBHbIE KJIaCChl HEOPraHUYECKUX BELIECTB;

- IOHUMATh CMBICT XUMHUYECKIX TEPMHUHOB.

® OBJIaJICHUE OCHOBAaMH METOJOB [T03HAHUS, XapAKTEPHBIX I €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METO/bl XUMHUECKON HayKu (HaOJI0IeHUE, CpaBHEHHUE, SIKCIIEPUMEHT, U3MEPEHHE) U X POJIb B [IO3HAHUU IIPUPOJIBI;
- IPOBOJIUTh XUMHUECKUE OMBITHI U SKCIIEPUMEHTHI U OOBSCHSTH UX PE3YJIbTAThI.
® yMEHME OIICHUBATh ITOBEJCHHUE YEJIOBEKA C TOYKU 3PEHUSI XUMUYECKOM 0€30IaCHOCTH MO OTHOIICHHUIO K YEJIOBEKY U MPUPO/IE:
- MCII0JIb30BATh 3HAHUS XUMHHU IIPH COOJIIOJIEHUU MPABUJI UCTIOIb30BaHMsI OBITOBBIX XMMHUECKUX MPENapaToB;
— pa3nuuaTh OnacHble U 0€30MacHbIE BEILECTBRA.

Pabouas mporpamma mocTpoeHa Ha OCHOBE KOHILIEHTPHUUYECKOIO MOJX0Ja. DTO JAOCTUTAETCS NMYTEM BBIYJICHEHHUS JUJAKTUYECKOW €IUHUIIBI —
XMMUYECKOI'0 JIEMEHTA - U JaJbHEHIIEeM yCI0XKHEHUN U PacIIMPEHUH €e: 3/1eCh TAKOBBIMHU BBICTYNAIOT ()OPMBI CYIIECTBOBAHUS (CBOOOHbBIE aTOMBI,
MIPOCTBIE U CIIOXKHBIE BellecTBa). B mporpamme yuuThIBaeTCsl peanu3anus MEXKIPEAMETHbIX CBsizel ¢ KypcoM ¢u3uku (7 kiacc) U 6uonoruu (6-7
KJIacChl), I/I€ AA€TCs 3HAKOMCTBO C CTPOEHUEM aTOMa, XUMHUECKOW OpraHu3aluei KIeTKH U nporeccaMu 0OMeHa BEeUIeCTB.

OcHoBHOI (opMOIl OpraHuzanuy y4eOHOro mpolecca siBJISIeTCs KJIACCHO-ypouHas cuctema. B xauecTBe JOMOMHUTENBHBIX (JOPM OpraHu3aliu
00pa3oBaTEeNBHOIO Mpollecca HCMONb3YeTCsl CHUCTEMa KOHCYJIbTAIMOHHOW MOJACPKKH, WHAMBUIYAIBHBIX 3aHATHH, caMOCTOsTeNbHas paboTa
yUalUXCsl ¢ UCIOJIBb30BaHUEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHUH.

[IpeoOnanatomeit GopMoil  KOHTpPOJI BBICTYMAIOT MHCbMEHHBIH  (CAaMOCTOSITENIbHBIE M KOHTPOJIbHBIE paboThl) M YCTHBIA OMpOC
(cobecenoBanue).
HcxonHbIMH JOKYyMEHTaMU Il COCTaBJICHUSI IpUMepa padodeil MporpaMMbl IBHJINCH !

1. Tlpuxa3 MunooOpuayku ot 17.12. 2010r. Ne 1897 «O06 yrBepxaenuu u BBeaenuu B aerictsue @I'OC OOO»
2. Tlpuka3z MunoOpHayku ot 17.05.2012 Ne 413 «OO6 yrBepxaennu 1 BBegeHuu B aericteiue @I'OC cpeanero( momHoro) obmiero oopa3zoBaHus»



3. IMucemo MunwucrepctBa oOpa3opanus U Hayku P® ot 19 ampens 201 1r. Ne03-255 «O BBenenuu (enepaibHbIX TOCYAapCTBEHHBIX 00pa30BaTeIbHBIX
CTaHIAPTOB OOIIETO 0OpPa30BAHUM»

4. llpuka3z Munobpuayku Poccun ot 7 utonst 2012 r. Ne 24480 «O06 yTBepkaeHNH (eaepalbHOr0 rocy1apCTBEHHOT0 00pa3oBaTeIbHOT0 CTaHAApTa
cpexHero (MoJHOT0) 00IIero 00pa3oBaHUs»

5. @enepalbHOTO TOCYIAPCTBEHHOTO 00pPa30BaTEIHFHOIO CTAHIAPTa OCHOBHOTO 00IIero odpasoBanus (mpuka3 MuHIcTepcTBa 00pa30BaHus U HAYKH

Poccuiickoit @enepanuu ot 17 nexabps 2010 r. Ne 1897)
6. IIpumepHbIe MPOrpaMMBbI TI0 YI€OHBIM IpeaMeTaM (eaeparbHOro 6a3ucCHOro yueOHOTo TIIaHa.

3a ocHOBY paboueil mporpaMMbl B3sTa mporpamMma Kypca xumum mias 8-11 kimaccoB oOmieoOpa3oBaTenbHbIX yupexaeHuit (arop O.C. T'abpuensn),
pexomeHmoBaHHas JlemapTamMeHTOM 00pa30BaTENBHBIX MPOrpaMM M CTaHAapToB o0mero obpa3oBanms MwuHuCTepcTBa oOpasoBanusi P®, omyOnmkoBaHHAS
uzgarenscTBoM «Jpodax» B 2021 roxy.
[Ipennaraemble MaTepuanbl pazpaboTaHbl Ha OCHOBE aBTOpckoi mporpammsbl O.C.I'abpuensina, coorBeTcTByomel denepanrsHOMy KOMIOHEHTY [ 0cy1apcTBEHHOTO
CTaHmapTa o0Imero oopa3oBaHus W IOMYIIeHHON MuHICTepcTBOM 00pazoBaHus u Hayku Poccuiickoit @enepannu (O.C.I'abpuemnsa [Iporpamma Kypca Xumun aist
8-11 xmaccoB 0011e00pa3oBaTeIbHBIX YUPEKICHUN — 2-¢ H3aHue, nepepaboTanHoe U qononHenHoe — M.: Ilpoda, 2021.).
ABTOpPCKOH MporpaMMe COOTBETCTBYET YUEOHHK: «XHUMUS § KIIaccy»
B aBTOpCKYIO MpOorpaMMy BHECEHBI CICAYIOLINE U3MEHEHUS:
1.YBeJiImueHo 4ucio 4acoB Ha U3YUYEHUE TEM:
- «BBeaeHue» 5 yacoB BMECTO 4 4aCOB 3a CUCT BKJIFOUCHUSI MMPAKTUUYECKUX pa0boT Nel u Ne2,
- Tema 3 «CoenvHEHUS] XUMUYECKHX 3JIEMEHTOBY 710 15 yacoB BMecTo 12 4acoB 3a cueT BKIIIOYCHHS MpakTHUeCKuX padboT Ne3 u NoS.
- Tema Ned «3MeHeHNUs, TPOUCXOIAIINE C BelnecTBaMu» 12 qacoB BMecTo 10 4acoB 3a cHeT BKIFOUSHHS TPAKTHIECKOH paboTsl No4.
- Tema Ne6 «PactBopenue. PactBopnl. CBoiicTBa pacTBOPOB AIJIEKTPOJMTOB» 22 yaca BMecTO 18 4acoB 3a cueT BKIIOYEHHUS MPAKTUYECKUX padoT Ne§, 9.
[Ipaktuueckas padota Ne6,7 UCKIFOUEHBI, T.K. OTBITHI U3 ATUX PabOT MOBTOPSIIOTCS B MpakTHYecKol pabote Ne8.
Takum 00pa3oM, mpakTHYECKHE padOThl, COCTABISIOIINE TEMY 5 U TeMy 7, paclpelesieHbl 0 APYTHMM TeMaM Kypca B COOTBETCTBHU C HM3y4aeMbIM MaTepHAIOM
(mymepanus npaktrndeckux padot no yueonuky O.C. I'abpuensaa 2013r. u3ganns)
2.YBeJIn4eHo YKcio YacoB Ha M3ydeHne BBeneHus A u3ydeHust HHCTpyKTaxa 1o Th mpaBuil moBesieHus 1 pabOThl B KaOMHETe XUMUH. Y MEHBIIIEHO YUCIIO YacOB
Ha u3y4eHue TeMbl | «ATOMBI XMMHUYECKHX 31eMeHTOB» ¢ 10 4acoB 10 7 4acoB, T.K. HOHATHE 00 M30TONAX paccMaTpuBaeTcs Ha ypoke «OCHOBHBIE CBEICHHS O
CTPOCHUM aTOMOBY». YBeJM4YeHO 4HCIO 4acoB Ha u3ydeHue Tembl Ne3«CoeaMHEHHMsS XMMHYECKHX 3JIEMEHTOB» B CBS3U C TPYIHOCTSIMHU B PELICHMU 3a7ad Ha
HaX0XJIEHHE MAacCOBOI IO BEIIECTBA. YBeJMYEHO YMCIIO YacoB Ha u3ydeHHe TeMbl No4 «M3MeHeHus, MpOUCXOAAIINe C BEIECTBAMI», T.K. BKIIOUYEHA TeMa O
MOHSTUN CKOPOCTH XMMHUYECKOW peaklMi U BO3HUKAIOT 3aTPYIHEHHS IPU pacueTax Mo ypaBHEHUSIM XHMUYECKUX peakiuil. Y BeJJH4eHO YHCIIO YacOB Ha M3y4eHHE
tembl NeS« PactBopenue u pactBopsl. OBPy, T. k.mpoBoauTcs rogoBast K.p. 3a Kypc 8 Kjlacca M BO3HUKAeT HE0OXOJUMOCTb CHCTEMHOI0 0000IIEHHS BCEro Y4eOHOT0
MaTepuraia U3y4eHHOTO 3a TOJl.
3.13 aBTOpCKOII MporpaMMbl HCKITFOUEHA YacTh y4eOHOTo MaTepraia, KOTOPhIH OTCYTCTBYET B 0053aTEIbHOM MUHHMYME COJICp KaHUsI OCHOBHBIX 00pa30BaTeIbHBIX
IporpaMM JJisi OCHOBHOM IIKOJIBI, TAKXe HCKIIOUEHBI HEKOTOpPhIE JAEMOHCTPAILMOHHBIE ONBITHI M JIa0OpaTOpHblE PadOThl M3-3a HEAOCTaTKa BPEMEHH Ha HX
BBINOJIHEHHE TIPH 2 Yacax B HEJIENI0, TaK KaKk aBTOPCKasl porpaMma mpeaycMaTpuBaeT 2/3 yaca B HEZEIIO.
KonkpeTnsie TpeOoBaHMS K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB ONIPEENIEHBI AT KaX/I0TO YPOKa U BKIIIOYEHBI B TIOYPOYHOE TUNIAHUPOBAHHE.
B noypounom mnanupoBanuu B rpade «/3ydaeMbie BOIPOCH» KYPCHBOM BBIJIEIIEH MaTepHall, KOTOPBIN MOJUISKUT U3yUSHHIO, HO He BKItouaeTcsi B TpeboBaHuUs K
YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.



Temamuueckoe nnanuposanue no xumuu, 8 kuacc,
(2 uaca 6 neoenro, écezo 68 uacoe)
YMK O.C. I'abpuensana.

Ne | HammeHOBaHHe TeMbI Bcero M3 aux
n/n 4acoB
IpaxkTnyeckne padoTn KonTpoJn YPOKH
HbIE
padoThI
1. | Tema 1.BBeneHue 6 Nel. IIpuémer oOparienus ¢ 1ab0paTOPHBIM 000PYIOBAHUEM. 4
Hcnonp3oBaHne 000py10BaHUs €CTECTBEHHO-HAYYHOM
nabopatopun «Touka poctay
No2. HabmroieHue 3a ropsiiiei CBeuoi.
Hcnonb3oBanne 000py10BaHUs €CTECTBEHHO-HAYYHOM
nabopatopun «Touka pocta»
2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHYECKHUX DIIEMEHTOB
3. Tema 3. 5 5
ITpocTsle BeniecTra
4, Tema 4. 16 Ne3. AHanu3 TOYBEI U BOJEI. K.p. Ne2 13

CO@,Z[I/IHQHI/ISI XUMHUYCCKHUX
3JICMCHTOB

Hcnonp3oBanne 000py10BaHUS €CTECTBEHHO-HAYYHON
nabopatopuu «Touka poctay

Ne4. TIpuroroBneHue pacTBopa caxapa C 3alaHHOW MaccOBOil oJeit
PacTBOPEHHOI'0 BEILECTBA.

Hcnonp3oBanne 000py10BaHUS €CTECTBEHHO-HAYYHON
naboparopuu «Touka pocTa»




5. | Tema 5. 12 Ne5. Tlpr3Haky XUMUYECKUX PEAKLIUM. K.p. Ne3 10
W3MeHeHus1, MPOUCXOIAIINE C Hcnonb3zoBanne 000py10BaHUS €CTECTBEHHO-HAYYHOM
BCLIECTBAMH. nabopatopun «Touka poctay

Ne6. Knaccuduxanust XUMHYSCKUX PEAKITHMA.
Hcnonp3oBanne 000py10BaHUs €CTECTBEHHO-HAYYHOM
nabopatopun «Touka pocTay

6. Tema 6. 22 Ne7.CBoiicTBa KHCIIOT, OCHOBAaHHUI, OKCHJIOB U COJICH. Hrorosas 19
PactBopenue. PactBopsl. CBoiicTBa Hcnonb3zoBanne 000py10BaHMs €CTECTBEHHO-HAYYHOM K.p. Ned4
pacTBOPOB SICKTPOJIUTOB. naboparopuu «Touka pocta»

Ne8. ®dusnyeckne u XUMHYECKHE CBOHMCTBA METAJIJIOB.
Hcnonbs3zoBanne 000py10BaHUs €CTECTBEHHO-HAYYHOM
naboparopuu «Touka pocta»

Ne9. Penrenune skcriepuMeHTaIBHBIX 3a]1a4.
Hcnonp3oBanue 000py10BaHUSI €CTECTBEHHO-HAYYHON
nabopatopun «Touka poctay

HUroro: 68 9 4 58

COJAEPKAHUE N3YYAEMOI'O KYPCA
8 KUIACC

Tema 1. BBenenue B xummuio (6 1)

X¥MHS — HayKa O BEILECTBAX, UX CBOMCTBAX U NPEBPALICHUSAX.

[ToHsATHE 0 XUMHUECKOM JIEMEHTE U (POpPMax ero CyIecTBOBaHMSA: CBOOOIHBIX aTOMAaX, IPOCTHIX U CIOXKHBIX BEIIECTBA

[TpeBpamenus BemiectB. OTIMUNE XUMHUUECKUX PEAKIUN OT PU3NUECKUX BJICHUN. POib XMMHU B )KU3HU YEIOBEKa.

KpaTkue cBefieHus U3 UCTOpUU BO3HUKHOBEHUS U pa3BUTUsA Xxumuu. [lepnos anxumun. [lonarue o ¢punocopckom kamue. Xumus B XVI B.
Pazutue xumuun Ha Pycu. Ponb oTeuecTBEHHBIX yYEHBIX B CTAHOBJICHMM XUMHUYECKOW Hayku - pabotel M. B. Jlomonocosa, A. M. bytneposa, /1. .
Menneneesna.

XuMHYecKasi CHMBOJIMKA. 3HAKM XMMHMUYECKHUX OJJIEMEHTOB U TPOMCXOXKJEHHE HUX Ha3BaHuM. Xumuueckue ¢Gopmynbl. HMHaekcsl u
ko3¢ dunmenTsl. OTHOCUTENBHBIE ATOMHAs U MOJIEKYJISIpHAst Macchl. PacueT MaccoBoi oM XMMHUYECKOTO 3JIEMEHTA M0 (OopMYyJie BEIIEeCTBa.



[lepuonuueckas cucremMa XxuMu4yeckux anemeHToB J[. V. MenneneeBa, ee CTpyKTypa: Majble U OONbIINE NMEPHOABI, TPYIIBI U MOATPYIIIIHI

(rnmaBHas u moboyHast). [leproanueckas cuctema Kak CIpaBOYHOE MOcOOUeE IS MOJIYUYEHHUs CBEACHUM 0 XUMUYECKUX IEMEHTaX.

Pacuérnble 3amaun. 1. HaxoxaeHne OTHOCHTENBHOW MOJIEKYJISIPHOM MacChl BEIECTBA IO €ro XUMHUYECKO ¢opmyre. 2. Brruncnenue

MacCoOBOM JO0JIN XUMHUYECKOI'0O 5JIEMCHTA B BEIICCTBE 110 €I'0 (bOpMy.]'Ie.

IIpakTnyeckas padora Ne 1

[IpaBuia TexHukn 0€30MaCHOCTH MpHU padoTe B XMMHUecKoM KabuHerte. JlabopaTopHOoe 000pyA0OBaHNE U OOpAILIEHUE C HUM.

IIpakTyeckas padora Ne 2

Hab6mronenue 3a ropsimeii cBeuoii.

IIpeaMeTHBIE Pe3YabTAThI 00YUeHHSsI

VYvyamuiicst TOKEeH ymems:

UCIIOJIb30BATh IIPU XapAaKTEPUCTUKE BEIIECTB IOHATHA: «aTOM», «MOJEKYJa», «XUMHUUECKHH 3JIEMEHT», «XMMHYECKUI 3HaK, WJIM CHUMBOJI,
«BEIIIECTBO», <«IIPOCTOE BEIIECTBO», «CJIOKHOE BEILECTBO», «CBOWCTBA BELIECTBY», «XUMHUYECKUE SBICHHA», «DUHUECKUE SBICHU»,
«KOd(PPHUINEHTHI», KHHICKCH», «OTHOCUTEIIFHAS aTOMHAs Maccay, «OTHOCUTEIbHAS MOJICKYJISIpHAsI Maccay, «MaccoBast JI0JISl SJIEMEHTay;

3HATh: MPEMEThl U3yYCHHs €CTECTBEHHOHAYYHbIX JUCLUIUINH, B TOM YHMCJI€ XMMHUU; XUMUYECKHE CUMBOJIbI, UX Ha3BaHUS U IPOU3HOLLICHHE;
KJ1accu(UIUPOBATh BEIIECTBA [10 COCTaBY HA MIPOCTHIE U CIIOKHBIE;

pa3nuyaTth: TeJla M BELIECTBA; XUMUYECKUH 3JIEMEHT U IIPOCTOE BEILECTBO;

OIUCHIBAaTh: (DOPMBI CYIIECTBOBAHUS XMMHUYECKUX 3JIEMEHTOB (CBOOOHBIE aTOMBI, IPOCTHIE BELIECTBA, CIOXHBIC BEIIECTBA); TaOIMYHYIO
¢dopmy Ilepuonuyeckoil cucreMbl XMMHUYECKMX 3JIEMEHTOB; MOJOXeHue siaemeHta B Tabnuue . V. MenaeneeBa, MCHOb3ys MOHATHS
«IIEPUOI», «TPYIIIAY», «TIaBHAS MOJATPYIINAY, «1000YHAs MOATPYIIIa»; CBOMCTBA BEMIECTB (TBEPABIX, JKUAKUX, Ta3000pa3HBIX);

OOBSICHATh CYIIHOCTb XUMHUYECKUX SBJICHUH (C TOYKHM 3PEHUS aTOMHO-MOJICKYJSPHOTO YYEHHs) M MX NPUHIMIIMAIBHOE OTJIWYHE OT
(bu3NYECKUX SIBICHUN;

XapaKTepu30BaTh: OCHOBHbIE METOJIbl M3YUEHUS! €CTECTBEHHBIX JUCLMIUIMH (HAOII0/IeHHEe, SKCIIEPUMEHT, MO/IEIMPOBAHNUE); BELIECTBO IO €ro0
XUMHUYECKOH (opMynie coriacHo IUIaHy: KauyeCTBEHHBIM COCTaB, THI BellecTBa (MPOCTOE WM CJIOXKHOE), KOJMYECTBEHHBIM COCTaB,
OTHOCHUTEJIbHAST MOJIEKYJISIPHAsl Macca, COOTHOLIEHHE MacC JIEMEHTOB B BELIECTBE, MAaCCOBBIE JIOJIHU DJIEMEHTOB B BELIECTBE (IJIS CIOXKHBIX
BEIIECTB); POJIb XUMHH (TIOJOXKUTEIBHYIO U OTPHUIIATENIbHYIO) B )KM3HM YEJIOBEKA, apI'yMEHTHPOBATh CBOE OTHOLIEHHUE K 3TOM mpobieme;
BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BELIECTBA U MAaCCOBYIO JIOJIF0 XUMUYECKOIO AJIEMEHTA B COCMHEHMSIX;

MIPOBOAUTH HAOIIO/IEHUS CBOMCTB BELLIECTB U SIBJICHUN, TPOUCXOSIINX C BELIECTBAMU;

co0roAaTh MpaBuiia TEXHUKM 0€30aCHOCTH MpU MPOBEACHUH HA0II0IEHUHN U TaOOPaTOPHBIX OIBITOB.

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyammiics NOJKEH ymems.:

OIPECACIIATh HpO6HeMBI, T. €. YCTaHABJIMBATb HCCOOTBETCTBUEC MCKIAY KEITACMBIM U I[GﬁCTBHT@J'IBHLIM;
COCTaBJISTh CIIOXKHBIN IIJIaH TCKCTA,
BJIaACTh TAKUM BHUAOM MU3JI0KCHUA TEKCTA, KaK IOBCCTBOBAHUC,



® [10]] pyKOBOJICTBOM YUHUTENs MPOBOJUTH HEMOCPEACTBEHHOE HAOIOACHHE;

® T10]1 pyKOBOJICTBOM YUHUTeIsl OQOPMIISIT OTYET, BKIFOUAIOLIHIA ONMCaHNe HAOIIOACHUS, €0 PE3yJIbTaTOB, BHIBOJIOB;

® UCMOJNB30BaTh TaKOH BHJ MBICICHHOTO (HMICATLHOTO) MOJCIMPOBAHUS, KaK 3HAKOBOE MOJCIMPOBAHHE (Ha MpUMeEpe 3HAKOB XHMHUYECKHX
AJIEMEHTOB, XUMHYECKUX (popMyi);

® UCMOJNB30BaTh TAKOH BUJ MaTepHaIbHOTrO (IIPEIMETHOTO) MOACITUPOBAHMS, KaK (U3MUECKOE MOAEIUPOBAHMUE (HA MPUMEpPE MOJCINPOBAHUS
aTOMOB M MOJIEKYN);

® T0JyYaTh XMMUYECKYIO HHPOPMAIIUIO U3 Pa3IMYHBIX HCTOYHHKOB;

e ompenensaTh OOBEKT U aCIeKT aHAIN3a U CUHTE3a;

® OmpeneNnsaTh KOMIIOHEHThI 00BEKTa B COOTBETCTBUU C aCIICKTOM aHaJIM3a U CHHTE3a;

®  OCYIIECTBIISATh KAYECTBEHHOE M KOJIMYECTBEHHOE OITMCAHNE KOMIIOHEHTOB OOBEKTa;

® OmIpeneNisATh OTHOIIEHHUS 00BEKTa C APYTUMH O0BEKTAMU;

® OMpeneNniTh CyIIeCTBEHHBIC MPU3HAKU 00BEKTA.

Tema 2. ATOMBI XUHMHYECKHX 3JIeMeHTOB (7 u)

ATombl Kak (hopMa CYIIECTBOBAHUS XUMHYECKHX 3JIeMEHTOB. OCHOBHBIC CBEACHHS O CTPOCHHHM aTOMOB. JoKaszareinbCTBa CIIOKHOCTH
ctpoenus atomoB. OnbIThl Pezepdopaa. [Inanerapuas Moaens cTpoeHus: aToMa.

CoctaB aTrOMHBIX fJep: MNPOTOHBI M HEUTpOHBI. OTHOCUTENbHAsT aTOMHAas Macca. B3auMOCBSI3b TOHSATHUH <«IIPOTOHY», «HEHUTPOHY,
«OTHOCHUTEJIbHAsl aTOMHAsi Maccay.

N3menenune yuciia mpoToHOB B sAJIpe aToMa - 00pa30BaHNE HOBBIX XUMHYECKUX JIEMEHTOB.

V3MmeHeHne 4uciaa HEUTPOHOB B siipe aroma - oOpa3zoBaHHe HM30TOMOB. COBpPEMEHHOE OIpeNeCHHE MOHSATHS «XUMUYECKUN DIIEMEHT.
N30TONBI KaKk pa3HOBUAHOCTH aTOMOB OJHOTO XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHE SIEKTPOHHBIX O0O0JI0UEK aTOMOB XHMMHYeckuX aneMeHToB Nel-20 mepuommueckoit cucrtemsl JI. M. Menneneesa.
[TonsiTHE O 3aBEPILIEHHOM U HE3aBEPIIEHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTHUECKOM YPOBHE).

[lepuoanueckas cuctema xumuuyeckux siaemeHToB JI. M. MenpaeneeBa W CTpoeHHE aTOMOB: (PU3WYECKUI CMBICT TMOPSIKOBOIO HOMEpa
3JIEMEHTa, HOMEpa TPyIIIbl, HOMEpa NepHOa.

M3MeHeHre Yuclia SJEKTPOHOB HAa BHEIIHEM DJIEKTPOHHOM YpPOBHE aToMa XHUMHYECKOrO J3J€MEHTa - OOpa30BaHHME MOJOXKHUTEIbHBIX WU
OTpHUIIATENFHBIX HOHOB. MIOHBI, 00pa30BaHHBIC ATOMAMH METAJLIOB U HEMeTa/UI0B. [I[pUYnHbBI H3MEHEHHS] METATUYECKUX U HEMETAJUTMUYECKUX CBOMCTB
B [IEpUO/IAX U Tpynmax.

O6pa3oBanue OuHapHBIX coenuHennil. [lonaTue 06 noHHOM CBsA3U. CXeMbl 00pa30BaHUsI MOHHOM CBSI3H.

BzanmopeiicTBie aToMOB XMMHUYECKUX DJIEMEHTOB-HEMETAINIOB MEXIy cO00i - 00pa3oBaHUE ABYXaTOMHBIX MOJIEKYJ MPOCTHIX BEIIECTB.
KoBaneHnTHas HenonasipHas XUMUYECKAs CBA3b.

DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3anMopeiicTBHe aTOMOB XHUMHYECKHUX JJIEMEHTOB-HEMETANIOB MEXKIy Co00i - oOpa3oBaHHe OWHApHBIX COCIMHEHHH HEMETAJUIOB.
DNeKTpoOTpULIATENbHOCTh. [IOHITHE O KOBaJIGHTHOM MOJIAPHO CBSI3H.

B3anMogeiicTBie aTOMOB XHUMHYECKHX DJIEMEHTOB-METAJIIOB MEXIy co00i - oOpa3oBaHME METAIIMYECKUX KpucCTauioB. [loHsTHe O
METAJLUINYECKOMN CBSA3U.



JemoncTpaumnu. Moienm aToOMOB XUMHUYECKHUX 3JIEMEHTOB. Ilepuoanyeckas cucrema xumuueckux anemeHToB /. . Menneneesa.

IIpeaMeTHBIE pPe3VJbTAThl 00YUeHUS

VYyamuiicst JOJKEH ymems:

WCIIOJIb30BaTh IPU XAPAKTEPUCTUKE aTOMOB MOHSTHS: «IIPOTOH», «HEUTPOH», «IJIEKTPOH», «XUMHUECKHUH AJIIEMEHT», «MacCOBOE YHCIO»,
«U30TOMY», <AIEKTPOHHBIA CIIONH», «IHEPreTUYECKUN YPOBEHbY», «IIIEMEHTHI-METAJUIbI», <«3JEMEHTbI-HEMETAUIbl»; MPH XapaKTepUCTUKE
BEILIECTB MOHATUS «MOHHAS CBSA3bY, «MOHBDY, «KOBAJCHTHAs! HEMOJISIPHAS CBSI3bY, «KOBAJICHTHAS MOJIIPHAS CBS3bY, «3JEKTPOOTPUIATEIILHOCTD,
«BAJICHTHOCTBY, «METAJITNYECKAsl CBSI3bY;

OMUCHIBATh COCTAB U CTPOEHUE aTOMOB AJIEMEHTOB C MOPsAKOBbIMU HoMepamu 1—20 B [leprnonnueckoid cucteMe XUMMHUYECKUX 3JIEMEHTOB /I,
U. Menneneena;

COCTaBJISITh CXEMbI paclpe/IesIeHUs AIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0YKE aTOMOB; CXEMbI 00pa30BaHus Pa3HbIX THIIOB
XUMHUYECKOH CBSA3U (MOHHOM, KOBAJICHTHOM, METAJITHYECKON );

OOBSICHATH 3aKOHOMEPHOCTH HW3MCHCHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB (3apsIOB SJIEpP aTOMOB, YHCIA 3JIEKTPOHOB HAa BHEIIHEM
3JIEKTPOHHOM CJIOE€, YUCJIO 3aIMOTHIEMBIX JIEKTPOHHBIX CIIOEB, PAUyC aToMa, MIEKTPOOTPUIIATEILHOCTh, METANIMUYECKHE U HEMETAIITUYCCKUE
CBOICTBa) B mepuojaax W rpynnax (riaaBHbIX noarpymnmnax) [lepuomundeckoii cuctembl xumuueckux siaemeHToB J[. M. MenneneeBa ¢ TOUKU
3pEHUsI TEOPUU CTPOCHHUS aTOMa;

CpaBHHMBATh CBOMCTBA aTOMOB XMMHMUYECKUX 3JIEMEHTOB, HAXOSAIIMXCS B OJHOM MEpHOJie WIH INIaBHOW noarpymme [leprogudeckoid cuctemsl
xumHuueckux 31emMeHToB J[. . MenaeneeBa (3apsioB siiep aTOMOB, YKCIIA 3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM CJIO€, YMCIIO 3aIOTHSAEMBIX
AJIEKTPOHHBIX CJIOEB, PAJNYC aTOMa, dJIEKTPOOTPUIIATETbHOCTh, METALNTMYECKUE U HEMETAJUTMYECKUE CBOMCTBA);

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX AJIEMEHTOB IO MX MoJjokeHuto B [lepuoanueckoit cucreme xumuueckux snemeHToB J[. M. MenneneeBa
(XMMHUYECKU# 3HaK, MOPSAKOBBIN HOMEp, IEPUO/I, TPYIITA, MOATrPYIINa, OTHOCUTEIbHAs aTOMHAsI Macca, CTPOCHUE aToMa — 3apsijl sSApa, YUCio
MIPOTOHOB U HEUTPOHOB B Ape, 00IIIee YUCIIO IEKTPOHOB, pACIPEIeTICHHE HIEKTPOHOB M0 DJIEKTPOHHBIM CIIOSIM);

OTIPEIEIIATh TUTT XUMHYECKOU CBSI3H MO (hOopMyJie BEIIECTBA;

MPUBOUTH IPUMEPHI BEMIECTB C Pa3HBIMHU THIIAMU XUMUYECKOH CBSI3H;

XapaKTEepU30BaTh MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3M (OOMEHHBIH ), HOHHOM CBSI3H, METAJUTMYECKOM CBSI3H;

YCTaHABIIMBATh MPUYUHHO-CJICJICTBEHHBIE CBSA3U: COCTAB BEIIECTBA — TUIl XUMUYECKON CBSI3H;

COCTaBJISITH ()OPMYITbI OMHAPHBIX COSAMHEHHH MO BAJICHTHOCTH;

HaxOJIUTh BAJICHTHOCTH JIEMEHTOB 10 (popMyJie OWHAPHOTO COCTUHEHMUSI.

MeTaﬂpe}]MeTHbIe pPe3yJbTaThbl oﬁyqemm

VYyammiics NOJKEH ymems.:

(hopMyTupOBaTh TUIIOTE3Y MO PEHICHUIO MPOOIIEeM;

COCTaBJIATH TJIaH BBIMOTHEHHs YI€OHOM 3a/1a4M, pElIeHUs TPOOIeM TBOPUECKOTO U TIOMCKOBOTO XapaKTepa, BHIMOIHEHHsI IPOEKTa COBMECTHO C
YUUTETIEM;

COCTAaBJISITh TE3UCHI TEKCTA;



® BJIAJACTh TAKHMM BHJOM HU3JIOXKCHHUA TCKCTA, KaK OIIMCAHUC,

® CIIOJIb30BAaTh TAaKOW BHUJ MBICICHHOTO (MAEAaIbHOT0) MOJEIMPOBAHMS, KaK 3HAKOBOE MOJIEIMpOBaHUE (HA MpPUMEpE COCTaBICHHUS CXEM
00pa3oBaHMs XUMHYECKOU CBSI3N);

® ICIIOJI30BATh TAaKOW BUJ MaTEPHAILHOTO (IIPEIMETHOTO) MOICTUPOBAHUS, KaK aHAJIOTOBOE MOJICIIMPOBAHNCE;

® ICIIOJIB30BATh TAKOW BUJ MaTepUATBHOTO (MIPEAMETHOTO) MOJICTUPOBaHUS, KaK (pr3uveckoe MOJeIMpoBaHne (Ha MPUMEPE MOJIENICH CTPOCHUS
aTOMOB);

® OmIpeneNnsITh 0ObEKTHl CPABHEHUS U aCIEeKT CPaBHEHUSI OOBEKTOB;

®  BBINOJIHATH HEMOJIHOE OJTHOJIMHEHHOE CPaBHEHHE,

®  BBINOJIHATH HEMOJHOE KOMIUIEKCHOE CPaBHEHUE;

®  BBINOJIHATH OJHOE OJHOJIMHEHHOE CPaBHEHHE.

Tema 3. Ilpoctbie BemecTBa (54)

[TonoxxeHne MeTaqIoB MU HEMETA/VIOB B INEPUOAMYECKOM cucteme xumudeckux sinemeHtoB J[. M. MenneneeBa. BaxHeiimne mnpocTbie
BEIIECTBA - METAJIIBL: KEJIe30, ATFOMUHHMA, KaJbIi, MarHUH, HATpUid, Kanuii. O0mme (u3ndeckre CBOMCTBA METaJIOB.

Baxxneilimue mnpocThle BellecTBa - HeMeTalibl, oOpa3oBaHHBIE aToOMaMHU KHUCIOPOAa, BOAOpOJa, a3zoTa, cepbl, Qocdopa, yriaepoaa.
CrocoOHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB K OOpPa30BAHHMIO HECKOJBKHX TIPOCTBIX BEIIECTB - AJUIOTPONHs. AJUIOTPONHBIC MOAU(pHUKAIIH
kucioposa, pochopa u onoBa. MeTauiMuecKue U HEMETANIMYECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBLHOCTh JCJICHUS MPOCTHIX BEIISCTB Ha
METaJIBl 1 HEMETaJLTbI.

[TocTostnHast ABoranpo. KonndectBo BemectBa. Monb. MonspHas macca. MoysipHbI 00beM Ta3000pa3HbIX BemlecTB. KpaTHbIe eITUHUIIBI
KOJIMYECTBA BEIIECTBA — MIJUIMUMOJb U KUJIOMOJIb, MUJUIUMOJISIPHAS. U KUJIOMOJISIPHAsT MAacChl BEIIECTBA, MUJUIUMOJISIPHBIA M KHJIOMOJISPHBIA 00BEMBI
ra3000pa3HbBIX BEIICCTB.

Pacuets! ¢ UCTIOMB30BaHUEM TTOHITHI «KOJTUYECTBO BEIICCTBAY», «MOJIIPHASI MAccay, «MOJISIPHBIN 00HEM Ta30B», «ITOCTOSIHHAST ABOTaJAPO».

Pacuernble 3agaun. 1. BeiuncieHue MOJSpHON MaccChl BEIIECTB MO XUMHUYECKHM (opmynaM. 2. PacdeTbl ¢ HCMONB30BaHHEM MOHATUN
«KOJINYECTBO BEIUIECTBAY, «MOJISIPHAS MAcCay, «MOJISIPHBIH 00bEM Ta30By, «ITOCTOSTHHAST ABOTaPO».

JemoncTpanun. Hekotopbie MeTaibl U HEMETAITBI KOJTMYECTBOM BeliecTBa | Mosb. Moienh MOISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.
IIpeaMeTHBIE PE3YJIbLTAThI 00YUEeHHUS
VYyamuiicst JOJKEH ymems:

® JCIOJIb30BaTh IMPH XapaKTEPUCTUKE BEIIECTB MOHATHS: «METAJUIb», «IUIACTUYHOCTB», «TEIUIONPOBOJHOCTEY, «3JIEKTPONPOBOIHOCTHY,
«HEMETAJIIbI», «aJNIOTPOIUSY, «aJUIOTPOITHBIC BUTOU3MEHEHUS, UITH MOUDUKALIAN Y,
® OINKCHIBATh TOJOXKEHHE DJIEMEHTOB-META/UIOB M JJIEMEHTOB-HeMeTauloB B [lepmoanueckoil cucteme Xumudeckux siementoB [[. .
MeHnpeneena;
KJIaCCU(UIIUPOBATH IPOCTHIE BEIIECTBA HA METAJUIBl M HEMETAJLIbI, DJIEMEHTHI;
ONpeNEesATh NPUHAIIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJJHOMY M3 U3YUYEHHBIX KJIACCOB — METAJIBI 1 HEMETAILIbI;
JTIOKa3bIBaTh OTHOCUTEIBHOCTD JIEJIEHUSI TPOCTHIX BEIIECTB HA METAJLJIBI U HEMETAJLIIBL;
XapaKkTepu30BaTh 00IKe (U3NIECKHEe CBOMCTBA METAILIOB;




® YCTaHABIIMBATH MPUYHMHHO-CIICJICTBEHHBIC CBSI3U MEXAY CTPOSHHEM aTroMa U XUMHYECKOW CBSI3bI0 B MPOCTBHIX BEIIECTBAX — MeETaIaX U
HeMeTalax;

® O0BSACHATH MHOTOOOpa3Me MPOCTHIX BEIIECTB TAKUM (PAKTOPOM, KaK aJuTOTPOIIHS,

® ONUCHIBATH CBOICTBA BEIIECTB (HA MPUMEpPax MPOCTHIX BEMIECTB — METAJUIOB U HEMETAJLIOB);

e cOOMIOATh MpaBUiIa TEXHUKU OE30MMACHOCTH MIPH MPOBEICHUN HAOTIOCHHUI U 1a00paTOPHBIX OIBITOB;

® ICIIOJIB30BATh IPH PEIICHUU PACUYCTHBHIX 337a4 MOHITHS: «KOJIWYECTBO BEIIECTBA», «MOJIb», «IIOCTOSHHAST ABOTaApO», «MOJIIpHAS Maccay,
«MOJISIPHBIA 00bEM T'a30BY, «HOPMAJIbHBIC YCIOBUSY;

® [POBOJUTH PACUETHl C HCIIOJIb30BAHUEM IMOHSITHI: «KOJIMYECTBO BELIECTBAY, «MOJISIpHAS Maccay, «MOJISIPHBIM 00bEeM TrazoB», «IOCTOSHHAs
ABorazpo».

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

Ydamuucs qOKEH ymems:
® COCTaBIISITH KOHCHEKT TEKCTA;
®  CaMOCTOSITEIBHO UCIIOIB30BaTh HETIOCPEICTBEHHOE HAOIIOICHUE;
® CaMOCTOSITEIBHO OPOPMIIATH OTUET, BKIIOYAIOIINN OMICaHue HAOIIOIEHUS, €T0 Pe3yIbTaTOB, BHIBOOB;
®  BBINOJHATH MOJIHOE KOMIUJIEKCHOE CPABHEHHUE;

L4 BBIIIOJIHATL CPABHCHHC 110 dHAJIOT'HH

Tema 4. CoenMHeHHs] XMMHYECKHX 3j1eMeHTOB (16 u)

Crenenb okucnenusa. OnpeaeneHue CTENeHH OKUCIECHUS JIEMEHTOB 110 XUMUYECKO# Gopmyne coequnenus. CocraBneHue Gopmya OMHAPHBIX
COEIMHEHMH, 001N CIoco0 UX Ha3bIBaHWA. bUHApHBIE COENMHEHUS: OKCHBI, XJIOpUIbl, cyabduabt u ap. CocraBnenue ux dopmyin. [IpeacraBurenu
OKCHJIOB: BOJa, YIJIEKUCIIbIN T'a3 U HeralleHast u3BecTb. [IpeacTaBuTenu 1eTyunx BOJOPOAHBIX COEIMHEHUI: XJTOPOBOAOPOI U aMMHUAK.

OcHoBaHUsI, UX COCTaB M Ha3BaHHWs. PacTBOpMMOCTH OCHOBaHHMII B Boje. Tabiuila pacTBOPUMOCTH THAPOKCHUIIOB U COJECH B BOJIE.
[IpeacraBuTenu menouyel: THAPOKCUIbI HATpus, Kanuss v Kaublus. [loHsATHEe O KauecTBeHHBIX peakiusx. WHaumkaTtopel. M3MeHeHHE OKpacKu
VMHJMKATOPOB B LIEJIIOYHOU cpefe.

Kucnotel, ux cocraB u HazBanus. Knaccudukarmus kucnoT. IlpeactaBuTenu KUCIOT: cepHas, CONsHAs U a30THas. V3MeHeHue oKpacku
WHJIMKaTOPOB B KMCIIOTHOU cpee.

Conu kak mpou3BOAHBIE KMCIOT U OCHOBaHUM. MX coctaB n Ha3BaHus. PactBopumocTs coneit B Boge. [IpeacraBurenu conei: Xxiaopua HaTpus,
KkapOoHaT 1 gocdar KaabIus.

AMop(dHBIE U KPUCTANIMYECKUE BEIIECTBA.

MexMoIeKysIpHbIe B3aUMOACHCTBUA. THITBI KPUCTALTHYSCKUX PEIICTOK: HOHHASI, aTOMHAs, MOJICKYJIApHAs M METAJUTMYECKasi. 3aBUCHMOCTD
CBOMCTB BEILECTB OT TUIIOB KPUCTAIUNIMYECKHUX PEIIETOK.

BemecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa TSl BEIIECTB MOJICKYJISIPHOTO CTPOSHUS.

UYuctele BemecTBa M cMecu. [IpuMepsl KMIKHX, TBEPABIX M Tra3000pa3HbIX cMmeceil. CBONCTBa YHCTHIX BelIecTB M cMmeceidl. X cocras.
MaccoBas 1 00beMHAs JOJIHM KOMIIOHEHTA CMECH. PacueTnl, CBSI3aHHBIE C MCITOJIb30BaHUEM ITOHITHS TOJIS.



Pacuérnble 3agaun. 1. Pacuer MaccoBoii 1 00BEMHOM HOJIEH KOMIIOHEHTOB CMECH BEIECTB. 2. BuIUunciieHHe MacCOBOM JIOJM BEIECTBA B

pacTBOpE IO U3BECTHOM Macce paCTBOPEHHOI'O BELIECTBA M MAcce pacTBOpUTENs. 3. BbrunciaeHre Maccel pacTBOPSIEMOrO BEHIECTBA U PACTBOPUTEI,
HEOOXOAUMBIX JUISI IPUTOTOBIICHHS OIPEACIICHHON MacChl pacTBOpa ¢ M3BECTHOM MacCOBOIl 10JIei pacTBOPEHHOIO BEILIECTBA.

I[CMOHCTpaIII/II/I. O6p33HBI OKCHJOB, KHUCJIOT, OCHOBAaHHI U COJIEH. MOI[CJ'II/I KPUCTAINIMYCCKUX PECIICTOK XJIOpHJAa HaTpHs, ajiMasa, OKCHUIa

yraepoaa (IV). CriocoOs1 pa3aenenus cMecei, TUCTHILISIUS BOIBI.

JladopaTopHblie onbIThI. 1. 3HAKOMCTBO ¢ 00pa3IlaMu BEIIECTB Pa3HBIX KIaccoB. 2. Paznenenue cMecen.

IpakTnyeckass padora Ne 3. AHanu3 NOYBBI U BOJIBI.
IIpakTuyeckass padora Ne 4.IlpuroroBieHne pacTBOpa caxapa ¢ 3aJaHHON MacCOBOIl A0JIel paCTBOPEHHOTO BEIIECTBA.

IIpeaMeTHBIE Pe3VJbTAThl 00YUeHUs

VYyamuiicst JOJKEH ymems:

UCIOJb30BaTh IPU XapaKTEPUCTUKE BEIIECTB IOHSATUSA: «CTEHNEHb OKHUCIECHUSA», «BAJIEHTHOCTbY, «OKCUABD), «OCHOBAHUA», «ILIEIOUYMN»,
«KQueCTBEHHAsl pPEaKLUs», «MHIUKATOP», «KUCIOThD», «KUCIOPOJACOAEpKAINE KUCIOThD, «OECKUCIOPOAHbIE KUCIOThD», «KUCIOTHAS CPEeliay,
«lIeJI0YHast cpefiay, «HeUTpalbHas cpeiay, «ikaina pH», «conmn», «aMop@Hble BEIEeCTBa», «KPUCTAIUINYECKHUE BEIIECTBAY, «KPUCTAIUINYECKAs
pelieTka», «MOHHAas KPHUCTAJUIMYECKash PEIeTKa», «aTOMHAs KPUCTAJUIMYECKas pPELIETKa», «MOJIEKYJISpHAs KpPUCTAJUIMYECKAs DPELIETKay,
«MeTaJUTMYecKasi KpUCTAJUIMYECKasl PeLETKa», «CMECH»;

KJIaCCU(UIUPOBATh CJIOKHbIE HEOPraHUYECKHUE BEIIECTBA IO COCTABY HA OKCH/Ibl, OCHOBAHUS, KUCIOTHI M COJIM; OCHOBAHUS, KUCIOTHI U COJIU
10 PACTBOPUMOCTH B BOZIE; KHCJIOTBI II0 OCHOBHOCTH U COAEP>KAHUIO KUCIIOPOJIa;

OIpeNIeNIATh MPHUHAJICKHOCTh HEOPraHWYECKUX BEILECTB K OJHOMY W3 M3Y4YEHHBIX KJIAcCOB (OKCHIBI, JIETy4He€ BOJOPOJHBIE COEAMHEHUH,
OCHOBAHUs1, KUCIIOTHI, COJIM) IO (GOpMYIIE;

ONMCHIBATh CBOWCTBA OTJENbHBIX IPEACTABUTEICH OKCHIOB (HAa NpPUMEpPE BOJbI, YIJIEKUCIOrO TIa3a, HErameHOM W3BECTH), JIETy4HX
BOJIOPOJHBIX COEIMHEHUI (Ha mpuMepe XJIOpOBOJOpOJa U aMMHaKa), OCHOBAaHMH (Ha MpUMepe T'MAPOKCHIO0B HATPHs, KalWs U KaJbIus),
KHCJIOT (Ha MpUMepe CepPHOM KUCIIOTHI) U coliell (Ha mpuMepe XJIopua HaTpusi, kapOoHaTa Kaiblus, pocdaTa Kaablys);

OTIpEEIATh BAJIEHTHOCTh U CTEIIEHb OKUCIICHHSI 3JIEMEHTOB B BELIECTBAX;

COCTaBJIATh (OPMYJIBI OKCUIOB, OCHOBAaHUH, KUCJIOT U COJIEH MO BAJIEHTHOCTSIM M CTEHEHSIM OKHUCICHHS 3JEMEHTOB, a TaKyKe 3apsiiaM MOHOB,
YKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTH KHUCIIOT, OCHOBAaHUI U COJIEH;

COCTaBJIATh Ha3BaHUS OKCUJOB, OCHOBAHMUM, KHCIIOT U COJIEH; CPAaBHUBATh BAJICHTHOCTb U CTENIEHb OKUCIICHUS; OKCHU/IbI, OCHOBAHMs, KUCJIOTHI U
COJI 110 COCTaBY;

HCI0JIb30BaTh TAOJIUILy PACTBOPUMOCTH JJIsl OTIpEENIEHUS] paCTBOPUMOCTH BEILIECTB;

yCTaHaBJIMBAaTh I'€HETUYECKYIO CBS3b MEXKIY OKCHUIOM U THUAPO-KCHIOM M HA000pOT; MPUUYMHHO-CIIEJCTBEHHBIE CBSI3U MEX]Y CTPOCHUEM
aTOMa, XMMHUYECKOM CBSI3bIO U TUIIOM KPUCTAIIIMYECKON PEIIETKH XUMHUYECKUX COEANHEHNN;

XapaKTepU30BaTh aTOMHbBIE, MOJIEKYJIIPHbIE, HOHHbIE METANINYECKNE KPUCTAJUIMUECKHE PELIETKH; CPEy pacTBOpa C MOMOIIbI0 mIKaisl pH;
MIPUBOJIUTH IPUMEPHI BEIIECTB C Pa3HBIMU THIIAMH KPUCTANIMYECKON PEIIETKH;

MIPOBOANTH HAOIIOIEHHUS 32 CBOMCTBAMH BEILIECTB U SIBJICHUSIMH, TPOUCXOSIINMHU C BEIIECTBAMU;

co0JIIoAaTh MpaBuiia TEXHUKH 0€30MaCHOCTH MpHU MPOBEACHUH HA0II0IE€HUH U OIBITOB;



o HCCIICA0OBATH cpez[y paCTBopa C IIOMOIIIBIO I/IHI[I/IKaTOpOB; 3KCHepI/IMeHTaJIBHO paSJII/I‘-IaTb KHCJIOTHI U IICIIOYH, HOHBBySICI: I/IHIII/IKaTOpaMI/I;

® HCITOJIB30BATh MMPHU PEIICHUN PACUSTHBIX 337a4 IMOHATHUS «MAacCOBas JIOJIS 3JICMEHTA B BEIIECTBEY, «MACCOBas JOJIs PACTBOPSHHOTO BEIIIECTBAY,
«o0BeMHas 707151 Ta3000pa3HOTO BEIIECTBAY,

® [POBOJIUTH PACUEThl C HCIIOJIL30BAHUEM TOHSATHUH «MaccoBas JOJsS JJEMEHTAa B BEIIECTBE», «MaccoBas JIOJISI PACTBOPEHHOIO BEIIECTBAY,
«00BeMHast 10715 Ta3000pa3HOTO BEIIECTBAY.

MeTaleeL[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

® COCTaBJIATH HAa OCHOBE TEKCTa TaOJHIIbI, B TOM uncie ¢ npuMmenenuem cpencts UKT;

® 110/ PyKOBOJCTBOM YUHUTEJISI IPOBOJUTH OMOCPEAOBAHHOE HAOIIOACHHE

® 110/ PyKOBOJACTBOM YUUTENsI 0(OPMIISTH OTYET, BKIIFOYAIOLIUI OMMCAaHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaTOB, BHIBOJIOB;

® OCYUIECTBJIATH HWHAYKTUBHOE 000O0IIeHHe (0T EeAMHUYHOTO JOCTOBEPHOIO K OOILIeMy BEpPOATHOCTHOMY), T. €. ONpENeNarTh oOurue
CYLIECTBEHHbBIE MPU3HAKY JBYX U OoJiee 00bEKTOB U (PUKCHUPOBATH UX B (hOpME OHATHUS WIH CYKICHUS;

® OCYWIECTBIIAITh JENYKTHBHOE 0000mIIeHNe (MTOIBEACHNE SAMHUIHOTO IOCTOBEPHOTO MO/ 00IIee JOCTOBEPHOE), T. €. aKTyaJIu3UPOBATh MOHSATHE
WM CY)KJIEHUE, U OTOXAECTBISATH C HUM COOTBETCTBYIOIINE CYIIECTBEHHBIC TPU3HAKU OJTHOTO MK 00Jee 0ObEKTOB;

® ONpEIENSITh aCMEKT KIACCU(PUKALINY;

® OCYUIECTBJIATH KJIACCU(UKALINIO;

® 3HATh U UCIOJH30BATh PA3IMYHBIC (DOPMBI MPEACTABICHUS KIaCCU(PUKAIINH.

Tema 5. HW3meHenusi, npoucxojsiiue ¢ Bemecrsamu (12u)

[lonsiTve ABNEHUN Kak M3MEHEHUH, MPOUCXOIAIIMX C BEIIeCTBaMU. SIBIEHMs, CBA3aHHBIE C W3MEHEHHEM KPHUCTAJUIMUECKOTO CTPOCHMUS
BEIIIECTBA MPH MOCTOSIHHOM €ro coctase, (pusnueckue spieHus. dOusnueckue sABICHUS B XUMHM: AMCTHILIIALMS, KPUCTAJUIM3AllKs, BHIIApUBAHUE U
BO3TOHKA BEILIECTB, LIECHTPU(YTUPOBAHUE.

SIBieHMs, CBSI3aHHBIE C U3MEHEHHEM COCTaBa BEILECTBA, - XUMUYECKUE peakiuu. [Ipu3Haku U ycloBUS NMPOTEKAHUS XUMHUYECKUX PEaKLU.
[TonsiTrie 00 3K30- U PHIOTEPMUUECKHUX peakluax. Peakiiuy ropeHust Kak YacTHBIN Ciydail SK30TepMHUUYECKUX PEAKIUH, MPOTEKAIONINX C BbIJIEICHUEM
CBETa.

3aKOH COXpaHEHMs MacChl BEIIECTB. XMUMUUECKHE YpaBHEHUsI. 3HaU€HUE UHIEKCOB U Koa(puimeHToB. CocTaBieHne ypaBHEHUNH XUMHUECKUX
peaKuui.

Pacuetsl mo xuMuyeckum ypaBHEHHUsIM. PelieHne 3a1au Ha HaXOXAEHHE KOJMYECTBA BELIECTBA, MACChl WM 00beMa MPOAYKTa Peakuu 10
KOJINYECTBY BEIIECTBA, Macce WM 00BbEMY MCXOJHOTO BellecTBa. PacyeTsl ¢ MCIOIb30BAHUEM MOHATHS «10JIs», KOTJa HCXOJIHOE BEIIEeCTBO JaHO B
BHJIE paCTBOPA C 3aJJTaHHOM MacCOBOM JI0JIEN paCTBOPEHHOI'O BENIECTBA WIJIM COJIEPKUT ONPEICTECHHYIO IO MPUMECEH.

Peakuuu paznoxenus. [lonsatue o ckopoctn xuMuueckux peakuuil. Karanmzatopel. @epMeHTHI.

Peakuuu coennnenus. Katanutudeckue u HekatanuTuyeckue peakiuu. O6paTumblie 1 HEOOpATHMBbIE peaKnu.

Peakuuu 3amemieHus. ONEKTPOXMMMUYECKUN PsI HANpPsDKEHUH METAJJIOB, €r0 HMCIOJb30BaHUE MJI IIPOTHO3MPOBAHMS BO3MOYKHOCTHU
MIPOTEKAHUS PeaKil MeKIy MeTaJlJIaMi U pacTBOpPaMH KUCJIOT. Peakiiu BHITECHEHHSI OAHUX METAJIJIOB U3 PACTBOPOB MX COJIEH IPYrUMH MeTalllaMu.

Peakiuu oomena. Peakuinu HelTpanu3anuu. Y cI0BUs MPOTEKAHUS peakiiii oOMeHa B pacTBOpax /10 KOHIIA.



Tunel XUMUYECKUX peakuuil (10 MPU3HAKY «UMCIO M COCTaB HMCXOJHBIX BEUIECTB M NPOAYKTOB pEaKLMU») HAa NPUMEPE CBOWCTB BOIBI.

Peakiust pasnoxeHusi - AJNEKTPOIM3 BOIBL. Peaknuu coelWHEHHsI - B3aUMOJCHCTBHE BOJBl C OKCHAAMH METAUIOB W HEMeTauioB. [loHsTHE
«TUAPOKCUIB». Peakinu 3amenieHust - B3aMMOJICHCTBHUE BOJBI C IEIOYHBIMHU U IEIOYHO3EMETbHBIMU MeTautlaMu. Peakium oOMeHa (Ha mpumepe
TUAPOIH3a CyIb(uaa aTrOMUHUS U KapOuaa KaabIus).

PacuéTtHble 3aJla4M. 1. Berunciienue 1mo XuMu4ecKuM YpaBHCHHUAM MACChI UJIKM KOJIMYCCTBA BCIICCTBA 110 HM3BECTHOM Macce WM KOJIMYCCTBY

BEIIECTBA OJIHOTO U3 BCTYIMAIOUIMX B PEAKIIMIO BEUIECTB WM MPOAYKTOB peakuuu. 2. Brruncienne Macchl (KOJIMYECTBA BENIeCTBA, 00beMa) MPOAYKTa
pEaKIuy, eClIi U3BECTHA Macca MCXOIHOTO BEIECTBA, COIEPIKAIICTO ONPEISIICHHYIO JIOJI0 TpuMeceii. 3. Bouncienne Maccol (KOJIM4YecTBa BELICCTBa,
0o0beMa) MPOJYKTa PEaKIMH, €CIIM U3BECTHA Macca PacTBOpa U MaccoBast JIOJIsI PACTBOPEHHOT'O BEIIECTBA.

IIpeaMeTHbIE PE3YJIbTATHI OﬁV‘IeHI/IH:

VYyamuiicst JOJIKEH ymems:

KJaccu(UIUpPOBaTh XUMHUYECKHE PEAKIUU IO YHCIYy W COCTaBY HMCXOJHBIX BEIIECTB M TMPOIYKTOB PEAKIMHU; TEIuioBoMy 3¢ dekry; Ha-
MIPaBJICHUIO NIPOTEKAHUS PEAKIIUH; YIACTHUIO KaTalln3aTopa;

HCIOJIb30BaTh TAOIMILY PACTBOPUMOCTH JIJIsl ONPEEICHHUSI BO3MOXKHOCTH IPOTEKAHUS PeaKLUil OOMEHa; 3JIEKTPOXUMHUYECKUH psiJ] HAIIPSKEHHUH
(aKTMBHOCTH) METAJIJIOB JJIsl OIIPEIEJIEHUS] BO3MOXKHOCTH IIPOTEKAHUS PEAaKLUI MeX /1y MeTallJlaMd U BOJHBIMU PaCTBOPAMHU KUCJIOT U COJICH;
Ha6J'IIO[[aTI> N OINHCBHIBATH MPHU3HAKHW W YCJIIOBUA TCUCHUA XUMHWYCCKHX peaKum"I, JACJIaThb BBIBOABI Ha OCHOBAHHWMU aHaJIU3a Ha6JIIOI[eHI/Iﬁ 3a
AKCIIEPUMEHTOM;

IIPOBOJIUTH PACUEThl [0 XUMHUECKUM YPABHEHUSAM Ha HaXOX/IECHHE KOJIMYECTBA, MACChl UM 00beMa MPOIyKTa peakiiy 110 KOJIUYECTBY, Macce
WK 00beMy HCXOJHOTO BEILECTBA; C MCIIOJIb30BAaHUEM IOHITHUS «I10JI», KOIZla MCXOJHOE BEIIECTBO JaHO B BMJE PAacTBOpa C 3aJaHHOU
MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA UII COAECPKUT ONPEIEICHHYIO OO IPUMECEH.

MeTtanpeamMeTHble pe3yJIbTaTbl 00y4eHHs

VYyamuiics NOJKEH ymems.:

COCTABJISAITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4ucie ¢ npuMeHeHnueM cpencts MKT;
CaMOCTOSITENIbHO 0()OPMIISITH OTUET, BKJIFOUAIOIIUI OMKMCAaHUE SKCIIEPUMEHTA, €0 PE3yJIbTaTOB, BHIBOIOB;
HCIOJIb30BaTh TAKOM BUJ MBICJIEHHOIO (MEaIbHOTO) MOJEIMPOBAHMS, KaK 3HAKOBOE MOJIEIMpPOBaHUE (Ha MpUMEpE YPaBHEHUH XUMUYECKUX
peaxkuuii);
paznuyath 00bEM U COiepKaHHUE MTOHATHI;
pasnauyath poJOBOE U BUI0BOE MOHATHUS;
OCYILIECTBIIATh POJJOBUI0BOE ONPEACICHUE IOHATHIA.
JemoncTrpanuu. [Ipumepsl ¢usnyeckux sBIECHUN; a) MUaBieHue napapuHa; 0) AudQy3ust NYIMIHUCTHIX BEUIECTB C TOPSIIEH JaMIOYKU

HakanuBaHus. [IpuMepsl XUMHUYECKUX SBJICHUN: a) TOpEHUEe MarHus; 0) B3auMOJEHCTBHE CONSIHON KHCIOTBI C MPaMOPOM HMJIM MEJIOM; B) MOJTy4YeHHUE
ruapokcuaa meau (I1); r) pacTBopeHHe MOTYyYEHHOTO THAPOKCHIA B KHCIOTax; 1) B3aumopeiictBue okcuna meau (II) ¢ cepHoit kucinoTtoi mpu
HarpeBaHUU; €) Pa3IoKEeHHE IEpMaHTaHaTa KaJus; ) B3aUMOJIeHCTBHE pa30aBICHHBIX KUCIOT C METAJIJIAMU.



JlaGopaTopHbie onbIThL. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOABI U CIIUPTA [0 MCUYE3HOBEHUIO UX Kamellb Ha (GUIbTpOBalbHON Oymare. 4.
OkucneHve Meaud B IUIAMEHU CIUPTOBKU WM Topeniku. 5. [lomyTHeHHME M3BECTKOBOM BOJBI OT BBIABIXAEMOTO Yriekucioro rasa. 6. Ilomydenue
YIJIIEKUCIIOTO Ta3a B3auMOAEHCTBUEM COJIbI U KMCIIOTHI. 7. 3aMellleHne Meau B pactBope xiopuaa Meau (II) xxenezom.

IIpakTuyeckass padora Ne 5.1Ipu3Haky XUMHUECKUX PEAKIIHH.

IIpakTnyeckas padora Ne6. Kinaccupukanms XUuMHYECKUX PeaKLIU.

IIpeaMeTHBIE Pe3YJbTATHI 00YUEHHUS .

VYyamuiicst JOJIKEH ymems:

oOpamiarbcs ¢ 1a00paTOPHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU MPHOOPAMH B COOTBETCTBUU C MPABHJIAMH TEXHUKU O€30IaCHOCTH;
BBINOJIHATH MPOCTEHINNE PHUEeMbl paboTHI ¢ 1a00paToOpHbIM 000pyI0BaHNEM: JIAOOPATOPHBIM ILITATUBOM; CIIUPTOBKOI;

HaOII0AaTh 32 CBOMCTBAMHU BEIIECTB M SBJICHUSMH, IPOUCXOASIINMHE C BEIIECTBAMU;

OIMCHIBATH XUMHUYECKUH IKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) S3bIKA H SA3bIKAa XUMUH,

JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM IPOBEACHHOTO SKCIIEPUMEHTA;

TOTOBHUTH PACTBOPBI C ONPEIEICHHON MaCCOBOU J1OJIEW paCTBOPEHHOI'O BELIECTBA;

IIPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JI0JII0 PACTBOPEHHOI'O B HEM BEIIECTBA.

MeTaHpe}]MeTHbIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
CaMOCTOSITENILHO HCIIOIb30BaTh OMOCPEAOBAHHOE HAOIIOACHHE.

Tema 6. Teopusi 31eKTPOTUTHYECKOI TUCCONMAIIMU U CBOHCTBA KJIACCOB HEOPraHUMYECKUX coequHennii (22 u)

[TonsiTHe 00 AIEKTPONUTHYECKON AUCCOIHMAIMU. DIEKTPOIUTHI U HEDNEKTPOIUTHI. MeXaHH3M JUCCOIHUAINH SIEKTPOIUTOB C PA3TMYHBIM
TUTIOM XUMUYECKOH CBs3U. CTEINeHb JIEKTPOIMTUYECKON Aucconranui. CUIbHBIE U CTa0bie SJIEKTPOJIUTHI.

OcCHOBHBIE TOJOXKEHUSI TEOPUU AIIEKTPOIUTUUECKON Auccoluanuu. VIoHHbIe ypaBHEHHUS peakiuil. YCIOBUSA MPOTEKaHUs peakliuu oOMeHa
MEKY DJIEKTPOIUTAMHU 10 KOHIIA B CBETE MOHHBIX MPEICTABICHUM.

Knaccudukaiys noHOB U X CBOICTBA.

Kucnotsl, ux knaccudukanus. Juccormanust KUCIOT U UX CBOMCTBA B CBETE€ TEOPHH DJICKTPOIUTHUECKOW Auccorranuu. MoNeKyIspHbIe 1
VMOHHBIE YpaBHEHUS peakUui KUCIOT. B3aumonelcTBUe KUCIOT C METAJUIaMU. DJIEKTPOXUMUUYECKHUM Psijl HalpshKeHUH MeTaimioB. B3zaumopaeincTBue
KUCJIOT C OKCHJIaMH METa/uioB. B3anmMoAeicTBHE KHUCIOT C OCHOBAaHMSIMH - pEaklMs HEUTpanu3aluu. B3auMonencTBue KHUCIOT C COJSIMH.
Hcnonb3oBanne TaOIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMUYECKIX CBOMCTB KUCIIOT.

OcHoBanusi, ux Kiaccudukanusa. Jlucconmmanuss OCHOBAaHMM M WX CBOMCTBA B CBETE€ TEOPHH DJICKTPOJHTHYECCKOM HUCCOIHAIUU.
BiaumopeiicTBue OCHOBaHMIA C KUCJIOTaMH, KHCIOTHBIMH OKCHUIAMHU MU CONsMU. Vcmonb3oBaHue TaOMUIIBI PACTBOPHUMOCTH IJISl XapaKTePUCTUKU
XAMUYECKHAX CBOWCTB OCHOBAHMH. Paznoxenue HEPACTBOPHUMBIX OCHOBaHHI pu HArpEeBaHWM.
Conu, wx kimaccuPUKAIUS W IUCCOIUAIMS DPA3NUYHBIX THIOB coneld. CBoiicTBa coyiel B CBET€ TEOPUU DJICKTPOIUTUYECKOW NHUCCOIHAIINU.



B3auMozeicTBue conel ¢ MeTajulaMH, YCJIOBHS IIPOTEKAaHMs OJTUX peakuuil. B3auMoaeiucTBue COJEH C KHUCIOTaMU, OCHOBAaHUSAMHM U COJISIMH.
Hcnonb3oBaHue TabIuIbl PACTBOPUMOCTH I XapaKTEPUCTUKH XMMUYECKUX CBOMCTB COJIEH.

O6o00611eHne cBeieHui 00 OKCHIaxX, UX KiIacCu(UKAUN U XUMHUYECKUX CBOMCTBAX.

[eHeTHYECKHUE Psibl METAJUIOB U HEMETAJIOB. [ 'eHeTHUecKas CBsA3b MEXAY KJIacCaMi HEOPraHMYECKUX BELICCTB
OKHUCIHUTEIBHO-BOCCTAHOBUTENbHBIC peakiui. OKHCIUTENh U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJICHUE.

Peakiyn MOHHOrO oOMEHAa M OKHCIUTEIbHO-BOCCTAHOBHUTEIBbHbIC peakiuuu. COCTaBlICHUE YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peaKImii METOAOM 3JICKTPOHHOTO OasiaHca.
CBoiicTBa MPOCTHIX BEIIECTB - METAIJIOB U HEMETAJUIOB, KUCIIOT U COJICH B CBETE MPECTABICHUN 00 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOIIECcCax.

IIpeaMeTHbIE PE3YJIbTATHI OﬁV‘IeHI/IH:

VYyamuiicst JOJIKEH ymems:

HCIMOJIb30BAaTh IIPU XApPaKTEPUCTUKE IPEBPAILLCHHUI BEIIECTB IMOHATHUS: «PACTBOP», (BJEKTPOJUTHYECKAS IAUCCOLUMUALMN), <QIECKTPOJIUTHIY,
«HEIJEKTPOJIUTBIY), «CTENEHb AUCCOLMALUNY», «CUJIbHBIE B3JCKTPOJIUTBI», «CIa0ble SJIEKTPOIUTBI», «KATUOHBD», «AHUOHBI», «KHUCIOTBHIY,
«OCHOBAHHSI», «COJN», KMOHHBIC PEAKIIUN», «HECOJIC00Pa3yIOIIHe OKCHIBI», «COIC00pa3yIOIINe OKCHIBI), «OCHOBHBIC OKCHJIBI), «KHCIOTHBIC
OKCUJIBI», «CPEAHHUE COJU», «KUCIBIE COJIN», «OCHOBHBIE COJIN», «TE€HETUYECKHH pAI», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUN»,
«OKHUCIIUTEIbY, BOCCTAHOBUTENDY, KOKUCIEHUE), KBOCCTAHOBIICHUEY;

OIHCHIBATh PACTBOPEHHUE KaK (PU3UKO-XUMHUYECKHI MpoI1iecc;

WJUTFOCTPUPOBATH TPUMEPAaMU OCHOBHBIEC IOJIOKEHUS TEOPUM SJIEKTPOJIMTHYECKON [HCCOLUMALMU; TE€HETUYECKYI) B3aUMOCBS3b MEXKIY
BelecTBaMH (ITPOCTOE BEIIECTBO — OKCUJ — THAPOKCUI — COJIb);

XapakTEepU30BaTh OOIIHME XWMUYECKHE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHCJOT, OCHOBaHHUH W COJIEH C TO3UIMA TEOpHUH
3JIEKTPOJIUTAYECKON JUCCOIMALNH; CYIIIHOCTh 3JIEKTPOJUTHYECKON TUCCOLMAIMU BEIIECTB ¢ KOBAJEHTHOM IMOJISPHON U MOHHON XMMHUYECKOMN
CBA3bI0; CYLIHOCTh OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN;

MPUBOJIUTH MPUMEPHI PEAKLUM, MOATBEPKIAIONIMX XUMHUYECKHE CBOMCTBA KHUCJIOTHBIX M OCHOBHBIX OKCHIOB, KHACJIOT, OCHOBAaHHUW M COJIEH;
CYILIECTBOBAHUE B3aNMOCBSI3M MEXK/ly OCHOBHBIMHU KJIaCCaMH HEOPTaHMYECKHUX BEIIECTB;

KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIINU 110 «U3MEHEHHUIO CTENIEHEH OKUCTICHHS 2JIEMEHTOB, 00Pa3yIoIINX pearupyroIlre BeIecTBay;
COCTaBJIATh YPAaBHEHUsSI DJICKTPOJUTHUYECKOM AUCCOLMALIMM KUCJIOT, OCHOBAHUM U COJIEH; MOJIEKYJIAPHBIC, ITOJIHBIE U COKPAILCHHbIE UOHHBIE
YPaBHEHUS PEAKLMUN C YYaCTUEM DJIEKTPOJIMTOB; YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUUN, UCIIOIB3Ysl METOJ JJIEKTPOHHOTO
OaylaHca; ypaBHEHHMs PEaKIMi, COOTBETCTBYIOIIMX IOCIEAOBATEIILHOCTU («IIETIOYKE)») MPEBPAIICHU HEOPTaHUYECKUX BEIIECTB Pa3TUYHBIX
KJIaCCOB;

ONPEAEIISITh OKUCIUTENh U BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJIEHNE B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;

YCTaHAaBJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3H: KJIACC BELIECTBA — XMMHUYECKHE CBOMCTBA BELIECTBA;

HaOII0/IaTh ¥ OMUCHIBATH PEAKIIUU MEKTY AIEKTPOIUTAMU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJTHOTO) s3bIKA U S3bIKA XHUMHH;
MIPOBOJUTH OIIBITHI, OATBEPKAAKOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUUYECKUX BEILIECTB.

MeTanpeamMeTHsblie pe3yabTaTbl 00y4eHH s

VYyamuiicst JOJKEH ymems:



¢ JCJIaTh NIOMCTKHU, BBIIIUCKU, TUTUPOBAHUC TCKCTA,

® COCTaBJIATH JOKJIAJ;

® COCTaBIIATh HA OCHOBE TEKCTa rpaduku, B TOM 4mcie ¢ mpumeHenuemM cpeacts UKT;

e BIAJETh TAKUM BHJIOM M3JI0KEHUSI TEKCTA, KaK PacCykJIeHUE;

® ICIIOJI30BAaTh TaKOMl BHJl MBICICHHOTO (MIEAJIbHOT0) MOJEIUPOBAHHUSA, KaK 3HAKOBOE MOJENMpOBaHHE (Ha MpUMEpe YpaBHEHUN pPeaKIIHii
JUCCOLIMAIIMHI, HIOHHBIX YPaBHEHHUH peakluii, MOIypeaKkuil OKHCIEHUS-BOCCTAHOBIICHNUS);

® pa3nMyYaTh KOMIIOHEHTHI JOKA3aTeIbCTBA (TE3UC, ApTYMEHTHI U (DOPMY JI0KA3aTeIhCTBA);

¢ OCYHICCTBJIATH MPAMOC HHAYKTUBHOC JOKA3aTCJIILCTBO.

JleMmoHcTpanuu. VcnbplTanne BEMECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOIHOCTh. 3aBUCUMOCTD 3JIEKTPONPOBOJHOCTH YKCYCHOW KHCIIOTBI OT
KOHIIEHTpauuu. BzauMmopaeiicTBue iuHKa ¢ cepoid, cosistHoi kucinotoi, xjaopuaom meau (II). 'openue maruusi.

JladopaTopHblie onbIThl. 8. Peakiinu, XxapakTepHble ISl paCTBOPOB KHUCIIOT (COISTHOM MM cepHOR). 9. Peakiuu, XxapakTepHbIe 711 paCTBOPOB
mienoueit (ruapokcu1oB Hatpus win kanust). 10. Ilonyuenue u cBoiicTBa HEpaCTBOPUMOIro OCHOBaHMsI, Haripumep ruapokcuaa Meau (II). 11. Peakuuw,
XapaKTepHbIe JIJIsl PaCTBOPOB couield (Hampumep, s xiopuaa meau (I1)). 12. Peakium, xapakTepHble A1 OCHOBHBIX OKCHIOB (HalpuMep, Ui OKCHIA
kanbius). 13. Peakiuu, xapakTepHble 111 KUCIOTHBIX OKCHIOB (HAIIpUMED, IS YIJIEKUCIIOTO ra3a).

IIpakTuyeckas padora Ne 7. CBoiicTBa KUCIOT, OCHOBAaHUI, OKCHIOB U COJICH.
IIpakTnueckas padora Ne 8. duznueckrue U XUMUYECKUE CBOWCTBA METAILJIOB.
IMpakTuyeckas padora Ne 9. Pemienue skciepuMeHTAIbHBIX 3a1a4.

IIpeameTHble pe3yJbTATHI 00y4EeHUA

VYyamuiicst JOJKEH ymems:

oOpataThcs ¢ 1ab0paTopHBIM 00OPYIOBAHUEM M HarpeBaTeIbHBIMU MTPHUOOPAMU B COOTBETCTBUU C MPABUIAMH TEXHUKHU 0€30MaCHOCTH;
BBITIONHSATH MPOCTEHIINE PUEMbl 00palleHus ¢ JJabopaTOPHBIM 000pyAOBaHUEM: T1a00PaTOPHBIM IITATHBOM, CTUPTOBKOM;

HaOII0/1aTh 32 CBOMCTBAMHU BEIIECTB U SBJICHUSMU, TIPOUCXOISIINMU C BEIIECTBAMU;

OTHCHIBATh XUMUYECKUH IKCTIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POAHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeaTh BBIBOJIBI IO PE3YJIbTaTaM IPOBEIEHHOIO SKCIIEPUMEHTA.

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyamuiics NOJKEH ymems.:
®  OIpeneNnaTh, UCXOd U3 YUeOHOH 3a/1a4i, HEOOXOIUMOCTbh HEOCPEICTBEHHOTO MIIH OIIOCPEJOBAHHOIO HAOII0ACHUS;
®  CaMOCTOSTENbHO (POPMUPOBATH MTPOTPAMMY SKCIIEPUMEHTA.



TPEBOBAHUSA K YPOBHIO IOAI'OTOBKH BBIITY CKHUKOB.

BoinyCKHUK HAYYMTCH:

* OIIMCBIBATh CBOMCTBA TBEP/BIX, XKHUAKHUX, FA3000pa3HbIX BELIECTB, BIIEIAA UX CYIIECTBEHHbIC IPU3HAKY;

* XapaKTepU30BaTh BEILIECTBA IO COCTaBy, CTPOECHHUIO M CBOWCTBAaM, YCTAHABIMBAThb IPUYMHHO-CIEACTBEHHBIE CBS3M MEXIY JaHHBIMU
XapaKTepUCTUKAMHU BEILECTBa;

* PaCKpbIBaTh CMBICI OCHOBHBIX XMUMHMUYECKHMX IOHATUH «aTOM», «MOJIEKYJa», «XUMUYECKUH DJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE
BEIIECTBOY, «BAJIEHTHOCTbY, UCIOJIb3YsI 3HAKOBYIO CUCTEMY XUMUM;

* 1300pakaTh COCTAaB MPOCTEUIIMX BEUIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYIT U CYIIHOCTh XMMHUYECKHUX PEAKIH C IMOMOIIbI0 XMMHUYECKUX
YpaBHEHUM;

* BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BELLECTB, a TAK)KE MAaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COECIMHEHUSIX
U1l OLIEHKHU MX MPAKTUYECKOW 3HAYMMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, COJI;

* KJIacCU(PULIMPOBATh OKCHU/IbI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTABY;

* [I0JIb30BAThCA J1A0OPATOPHBIM 000PYIOBAHUEM M XUMHUYECKON TIOCYI0M;

* IPOBOJIUTh HECJIOXKHbIE XUMHUYECKUE ONBITHI U HAOJIOJCHMS 32 W3MEHEHMSIMHU CBOWMCTB BEILECTB B IPOLIECCE UX IpeBpalleHuil; cobaoaaTh
IIpaBWia TEXHUKHU 0€30I1aCHOCTH MPY IPOBEACHUM HAOJIIOIEHUIN U OIBITOB;

* pa3nuyaTh 3KCIEPUMEHTAIBHO KUCIOTHI M IIEI0YH, MOJIB3YSICh MHIUKATOPaMH; OCO3HaBaTh HEOOXOJUMOCTb COOJIIOJEHUS Mep O€3011aCHOCTH
IIpU OOpaIeHUH C KUCIOTaMU U 1ET0YaMH.

* pacKpbIBaTh CMbICI epuoandeckoro 3akona J[. 1. Menneneesa;

* OIIMCBIBATh U XapaKTEPU30BaTh TAOIUYHYIO (POPMY NEPUOANUECKON CUCTEMbI XUMUYECKUX 3JIEMEHTOB;

* XapaKTEpU30BaTh COCTaB ATOMHBIX AJIEP U PACIPEICIICHUE YUCIIA 3JIEKTPOHOB 110 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX JJIEMEHTOB MaJIbIX
MIEPUOJIOB NMEPUOJUUECKON CUCTEMBI, a TAKXKE KalIHs U KaJIbLIUs;

* pa3nuy4aTh BUJbl XUMUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJISPHYIO, KOBAJIEHTHYIO HETIOISAPHYIO U METAIIIMYECKYIO;

* U300pakaTh AJIEKTPOHHO-UOHHBIE (POPMYIIBI BElIECTB, 00pa30BaHHBIX XUMUYECKUMH CBSI3IMU Pa3HOTO BHUJIA;

* BBISIBIIATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAJUNINYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKHX;

* XapaKTeprU30BaTh XMMHUYECKUE DJIEMEHTBHl M UX COEAMHEHMsI Ha OCHOBE IOJIOXKEHHS 3JEMEHTOB B IEPUOAMYECKON cucTteMe M 0COOeHHOCTEM
CTPOEHMS X aTOMOB;

* XapaKTepr30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUEHHE MEPUOJMYECKOTO 3aKOHA M MEPHOAMYECKONM CHCTEMbl XMMHMUYECKHUX 3JIEMEHTOB
1. 1. MennieneeBa; * 00bACHATh CyTh XMMUYECKHUX MPOLIECCOB U UX MPUHLIUIUAIBHOE OTIMYNE OT (PU3UYECKHX;

* Ha3bIBaTh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaAKIINIA;

* YCTAHABJIMBAThH NPUHAIIECKHOCTh XUMHUYECKOHN PeakIMy K ONpeeIEHHOMY TUITY M0 OJHOMY M3 KJIacCU(UKAMOHHBIX MPU3HAKOB: 1) MO Yuclty u
COCTaBY UCXOJHBIX BEIIECTB U MPOJYKTOB PEAKINH (PEaKUu COeTMHEHUS, Pa3JI0KEHHUs, 3aMellIeHUs] 1 00MeHa); 2) 1O BbIAECIECHUIO WK MOTJIOMIEHUIO
TEIUIOTHI (peaKkIMM SK30TEPMUYECKHE U DHIOTEPMHUYECKHE); 3) MO M3MEHEHHUIO CTeleHell OKHMCICHHS XHMHUYECKHX OJJIEMEHTOB (peakuuu
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE); 4) 110 00paTUMOCTH Ipoliecca (peakuu o0paTuMble U HeoOpaTUMBIE);




* COCTaBJISATh YPABHEHUS DJIEKTPOJUTHUYECKOM AUCCOLMALMU KHUCIOT, LIEI0UEH, COJEN; MOJHBIE U COKpPALIEHHbIE MOHHBIC YPABHEHUS PEAKIUU
o0OMEHa; ypaBHEHHUS OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI;

* MPOTHO3UPOBATh MPOAYKTHl XWMHUYECKUX peakuuid mo Qopmyrnam/Ha3BaHUSM HCXOIHBIX BEIECTB; OMPEACNATh HCXOTHBIC BEIIECTBA IO
(dhopmynaM/Ha3BaHUSIM MPOAYKTOB PEAKITUH;

* COCTaBJIATh YPAaBHEHUS PEAKIMI, COOTBETCTBYIOIIMX IMOCIIEIOBATEIHLHOCTH («IIETIOYKE») MPEBpaACHUN HEOPTaHMUYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB;

* BBISIBJISITH B IPOLIECCE IKCIIEPUMEHTA MTPU3HAKH, CBUETEIbCTBYIOLINE O TPOTEKAHUU XUMHUUECKON PEaKIINK;

* IPUTOTOBJISITH PACTBOPHI C ONPECTEHHON MaCCOBOM J10JIE paCTBOPEHHOTO BEIIECTBA;

* ONPENEIIATh XapaKTEP CPEABI BOJAHBIX PACTBOPOB KUCIIOT U IIEJIOYEN 110 U3MEHEHHUIO OKPACKU UHIUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIC PEAKIMHU, MOITBEPKIA0IIME HATMYKE B BOAHBIX PACTBOPAX BEIIECTB OTAEIbHBIX HOHOB

* OMPENIEISITh MPUHAJICKHOCTh HEOPTAHUYECKUX BEIIECTB K OJJHOMY M3 U3YYCHHBIX KIACCOB/TPYIIL: METAJUIBI U HEMETAILIBI, OKCHJIBI, OCHOBAHHSI,
KHCJIOTEI, COJIH;

* COCTaBJIATH (POPMYITBI BEIIECTB 10 MX HA3BAHUSIM;

* OMPEEIIATh BAJIGHTHOCTh M CTEIIEHb OKUCJICHUSI 3JIEMEHTOB B BEIIECTBAX;

* COCTABJIATH (POPMYITBI HEOPTAHHMYECKUX COSAMHCHHI M0 BAJICHTHOCTSIM M CTETICHSM OKHCJICHHUS JJIEMEHTOB, a TAK)KE 3apsaM HOHOB, YKa3aHHBIM
B TaOJIMIIE paCTBOPUMOCTH KHUCIIOT, OCHOBAHUM U COJICH;

* O0BSICHIATh 3aKOHOMEPHOCTH M3MCHECHHS (PU3UYCCKHX M XUMHUYECKHX CBOWCTB MPOCTBIX BEHIECTB (METAUIOB W HEMETANIOB) M WX BBICIIMX
OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMU BTOPOTO M TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XUMUIECKIE CBOMCTBA, XapaKTEPHBIC JIsI TPYII OKCHJIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYCCKHUE CBOMCTBA, XapaKTEPHBIC ISl KAXKIO0T0 M3 KJIACCOB HEOPTraHWYECKUX BEIIECTB: KMCIOT, OCHOBAHHM, COJICH;

* IPUBOJUTH MPUMEPHI PEAKIUIA, TOATBEPKIAIOIIUX XUMUYECKUE CBOMCTBA HEOPTAHUYECKUX BEUIECTB: OKCUJIOB, KUCIOT, OCHOBAaHUW U COJIEH;

* ONPECIIAThH BEIIECTBO-OKUCINUTEIb U BEIIECTBO-BOCCTAHOBUTEIIb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIX;

* COCTaBJIATh OKHCIIUTEILHO-BOCCTAHOBUTEIIBHBIN OaaHC (JJIs1 M3YYCHHBIX PEAKIINNA) TIO MPEIIOKEHHBIM CXeMaM PeaKITuii;

* POBOJIUTH JIAOOPATOPHBIE OMBITHI, TOATBEPKIAAIOIINE XMUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

BhINYCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

* IPaMOTHO 00paIIaThCcs C BEIIECTBAMU B TOBCEHEBHOM KU3HU;

* 0CO3HaBaTh HEOOXOJMMOCTb COOIIOIEHUS MTPABHJII SKOJIOIMUYECKH 0€3011acHOr0 MOBECHHS B OKpY’KaloIleld NpUpoaHOil cpere;

* IOHUMaTh CMBICI M HEOOXOJUMOCTh COOJIIOJEHUS MPEINUCaHUM, MpeasaraéMblX B MHCTPYKIUSAX IO HKCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOW XMMHH U JP.;

* HCII0JIb30BaTh IPUOOPETEHHBIE KIIIOUEBbIE KOMIETEHTHOCTH MIPH BBIMOJIHEHUN HCCIIEA0BAaTENbCKUX MPOEKTOB MO U3YUYEHHUIO CBOMCTB, CIOCOOOB
MIOJIyYEHUS U pacliO3HAaBaHUs BELIECTB;

* pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEJICTBA YCTHOM M MUCbMEHHOM KOMMYHHUKAIIMK MTPU padoTe ¢ TEKCTaMU yueOHUKa
U JIONOJHUTEIBHOM TUTEpaTypoil, CIpaBOYHBIMU TAOJIUIIAMHU, TPOSIBIIATS TOTOBHOCTh K YBKEHUIO MHOM TOUYKH 3PEHUS NPU 00CYXKJIEHUH PE3yJIbTaTOB
BBITIOJTHEHHON paOOoThI;

* 0O0OBEKTUBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX M XUMHUECKUX MpOIleccax, KPUTHUECKH OTHOCHTHCS K ICEBJIOHAy4YHOW HH(OpMaium,
He00POCOBECTHOM peKIiaMe, KacaroIecsl HCIIOJIb30BAaHUS PA3TUIHBIX BEIIECTB.

* 0CO3HAaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH JUIS IPAKTUYECKOM IEATENBHOCTH YEIOBEKA;




* ONHCHIBATh NU3YUYEHHBIE OOBEKTHI KAK CUCTEMBbI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMEHATh 3HAHMS O 3aKOHOMEPHOCTAX MEPHOAMYECKON CHUCTEMBl XHUMHMUYECKHX JJIEMEHTOB A OOBSICHEHUS M MpPEIBUICHUS CBOMCTB
KOHKPETHBIX BEILIECTB;

* pa3BUBaTh UHPOPMALMOHHYIO KOMIIETEHTHOCTb ITOCPEACTBOM YINyOleHUs 3HAaHUH 00 UCTOPUM CTAHOBJIEHUS] XUMUYECKOH HayKH, €€ OCHOBHBIX
MOHATHUM, IEPUOANUECKOI0 3aKOHA KaK OJIHOTO U3 BAXKHEHUIIINX 3aKOHOB IIPUPO/IbL, & TAKXKE O COBPEMEHHBIX JIOCTHIKEHUSAX HAYKU U TEXHUKU.

* COCTABJIATH MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILEHHBIM HOHHBIM YPaBHEHUM;

* IPUBOJAUTD IPUMEPHI PEAKIUH, TOATBEPHKAAIOIINX CYIIECTBOBAHNE B3aMOCBSI3U MEX/1y OCHOBHBIMU KJIACCAMH HEOPraHUYECKHUX BELIECTB;

* IPOrHO3UPOBATh PE3YJIbTATHI BO3JEHCTBUS Pa3IMUHBIX (DAKTOPOB HA N3MEHEHNE CKOPOCTH XUMHUYECKON peaklny;

* IPOTHO3UPOBATH PE3YIbTATHI BO3CHCTBUS PA3IUYHBIX (PAKTOPOB HA CMEIIEHUE XUMHUYECKOTO PABHOBECHSI.

* IPOTHO3UPOBATh XMMUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA IMPOSBIATh OKHCIMTEIbHBIE WM BOCCTAHOBUTEIBHBIC CBOWCTBA C YYETOM CTENEHEH OKHCICHHUS
JJIEMEHTOB, BXOSIIUX B €0 COCTaB;

* BBISIBJIATH CYIIECTBOBAHUE T€HETUUECKON B3aUMOCBS3U MEXKY BELIECTBAMMU B PsAlY: IIPOCTOE BEUIECTBO — OKCUJ — I'MAPOKCH — COJIb;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUUYECKUE IIPOEKTHI 110 UCCIEA0BAHNIO CBOMCTB BEILECTB, UMEIOLINX BAKHOE ITPAKTUYECKOE 3HAUCHUE.



Kanenoapno — memamuueckoe ninanuposarue no xumuu no npoepamme QO.C.I'abpuensina

(2 waca 6 neoenio, sce2o 68 uacos)

No Ne Coneprxanue nmporpaMMHOIO Ko | Hdara [ToBropenne | Jloma
ypoOKa | ypoka | Marepuaina - 1IHee 3ananus, popmupytomre YV ]|
o 1o qec 3aja- Hcnonbs3oBa-
npen- | Teme TBO HUE peryns- | mo3HaBa- | KOMMYHH- | JIAYHOCT Hue UKT
METyY ya- TUBHbIC | TENbHBIC | KATUBHBIC | HBIE
COB

Tema 1. BBegenne B xumuio (6 yacon)
1 1 BBoansblil nHCTpYKTaX 1o Th 1 @usznueckue | §1, ®opmu- | ®opmu- | Popmu- dopmu-

npu paboTe B KaOMHETEe XUMHH. CBOICTBA, yop. 4 | poBaHuE | pOBaHHME | pOBaHUE poBaHue

[Ipeamer xumuu. BemiecTsa. dusngeckoe TOHATUSA | YMEHHSI | YMEHUSA WHTEpeca

TEJIO0 0 XuMHUM | HaOmoga | pabotath | K

2 2 [IpeBparenus Bemects. Poinb 1 @dwsnveckne | §2,3 | mee Tb, B Iapax, HOBOMY | BupryanbHas

XUMHH B )KU3HU YeIIOBEKa. CBOICTBa ponu B JieNaTh OTBEYaTh | IpeaMe- | JabopaTopws
3 3 IIpakTuyeckne padorni: Nel. 1 ATtoMm c.174 | KU3HHA BBEIBOZIBI | Ha Ty. [Ipe3enranus

«IIpnémsl YeJloBeKa | IpH BOIIPOCHI

oOpariieHus ¢ 1ab0pPaTOPHBIM MpoBeJe | YUHUTE,

o0opyIoBaHUEM) HUU yMEHUe

HcnonpzoBanmne 0060pymoBaHus OIBITOB, | MCIOJbB30-

€CTECTBEHHO-HAYYHON YMEHHs | BaTh

naboparopuu «Touka pocray paboTaTh | XMMHUUYECK

C KHUT'OH | U S3BIK,

4 4 [Tepuonuueckas cucrema 1 §4




XUMHYECKUX 3eMeHTOB J[. 1. HhcC YMEHHE
Menneneesa. 3Haku nepuoan | paboTaTh
XUMUYECKUX JJIEMEHTOB. YEeCKOU c
5 S) Xumuueckue GOpMyIbl. 1 Haumensiiee | §5 CHUCTE- XUMHYeC-
OTtHocuTeNnbHAS ATOMHAS U oOmiee yrp. MOi1. KOU
MOJIEKYJIIpHAsI Macca. KpaTHOE, 14 MOCY 0.
aToM,
MOJICKYJIa
6 6 IIpakTnyeckue padornr: Ne2. 1 C.180
«Habmronenue 3a ropsuieit
CBEYOI»
HcnonpzoBanme 000pymoBaHuUs
€CTECTBEHHO-HAY4YHOU
nabopatopuu «Touka pocta»
Tema 2. ATOMBI XHMHYECKHX 3J1eMeHTOB (7 4acoB)
7 1 OcCHOBHBbIE CBE/IEHUS O 1 AToMm. §6,7 ®opmu- | Gopmu- | Popmu- ®opmu- | IIpesenTanus
CTpoeHHH aToMOB. M30TOmbI Crtpoenue pOBaHHE | pOBaHHE | POBaHHUE poBaHUe
sJIpa aToMa MOHSTHIA | YMEHHUS | YMCHUS UHTEpeca
8 2 CrpoeHne 3JIeKTPOHHBIX 1 DIeKTpOH §8, o cTpoe- | pabortaTh | ciymath | K [Ipe3enTanus
000JI09eK aTOMOB. ITepuog. 9c.52 | Hun c YUUTENIA, KOHKpET-
I'pynna yhnp.2 | atoma, KHUI'OH, | BECTH HOMY
9 3 Honel. MonHas xuMuyeckas 1 §10 XMMHUYEC | YMEHHUS | IMAJIOTr € | XMMHYEC
CBSI3b. ymp. 5 | Koi UHTETPH | YUUTETIEM | KOMY
c.62 CBS3M M | pOBATh U IPYTUMU | DJIEMEH-
10 4 KoBanenTHast cBs3b. 1 §11, ce 3HaHUA y4Jamumu- | Ty, [Ipe3enTanms
ynp.2 BHJIAX. us3 ci. IMOUCK
c.66 buzuku JIOTIOJIHU
11 5 Mertannndeckas XuMH4IecKas 1 §12 B TEbHOM [Ipe3enranus
CBS3b. XUMHIO. uH(popma
12 6 O6006menue u cucreMatuzanus | 1 §4-12 oK O [Ipe3enranus
3HAHUH 110 TeMe: «ATOMBI IToBTO HEM.
XUMHUYECKHUX DIIEMEHTOBY» pUTH
OCHOB
HBIC
TTOHST
ust




TCMBI

13 7 KonTtpoabsnas pa6ora Nel o 1
TeMe: «Amombl XumMuuecKux
91EMEHINOBY
Tema 3. IIpocTeie BemecTBa (5 4acoB)
14 1 [IpocTeie BelecTBa-MeTAIIBI. 1 ®uznueckue | §13 ®opmu- | YmeHue | YMeHue Osnane- | IlpesenTanus
CBOIICTBa poBaHue | paboTaTh | COTPYAHU | HUE
15 2 [Ipocteie BemecTBa-HemeTamibl. | 1 Ouznueckue | §14, IOHATUA | C 4aTh C HaBbIKa-
Amnotponusi. CBOIiCTBa yrnp.3 | o MeTan- | yueOHM- | yUUTEIeM | MM Ul
16 3 KomnmaecTBo BemecTBa. Mob. 1 OtnocuresbH | §15, nax, KOM, B [IOWCKE | IPAKTH-
MousipHas macca. as aTOMHasi ¥ | ymp.1- | HEMETal | JIONOoJNHU | U cOope YECKOM
MoJIeKyIsipHa | 3 nax, TEJIbHOW | MH(OpMALL | IeATeIb-
sl MacChl KOJIMYEC | JUTepary | uw, HOCTH.
17 4 MousipHbIii 00bEM Ta30B. 1 Komuuectso | §16, TBE poMi.IIEpH | CIIyLIATh
BCIIIECTBA y1p. 1 5 BCILICCT- ognu4yecc- €ro.
2 Ba. KOou
18 5 Pemenue 3amau mo remam: 1 KomuuectBo | §15, cucre-
«Monspubiii 00vem 2az08, BEIIECTBA, 16 MOH.
KOJIUYEeCmeEo 8euecmeaa. MoOJIIpHast yIp.
macca, 4-5,
MOJISIPHBIN c.85
00BeM,
MOCTOSIHHAS
ABorajipo
Tema 4. CoeuHeHNs1 XMMHUYECKHUX dj1eMeHTOoB (16 yacoB)
19 1 CreneHp OKUCIIECHHUS. 1 §17, ®opmup | YMeHue | Ymenue Ymenune | Ilpesenranus
ynp.l, | oBanue | pabotark | paboTaTh | UCIIOJb-
2 MOHATHS | C B [1apax, B | 30BaTh
20 2 BaskHeiimme kiacchl OMHapHBIX 1 §18, 0 yuyeOHU- | rpynmnax, | 3HaHHA B
coeuHeHuH. OKCUTIBI. yrp.l | CTeEeHu | KoM, oTBeuYaTh | OBITY.
4 OKHCIIe- | yMEHHE | Ha
21 3 OcHoBaHWUs. 1 §19, HUS, COTIOCTaB | BOIIPOCHI
ynp.4- | KI1accoB | NATh, YUUTEJIS.




5) coeMHe
22 4 Kucnotst §20, HUH,
yrp.3, | YMCTBIX
5) BEIIIECT-
23 5 Comu §21 BaX H
24 6 Cocrasnenue popMyI coJei. §21, CMecCsIX.
ynp.2,
3
25 7 OG6001IEHHE U CHCTEMATH3AIIHS IToBTO
3HAaHUU 10 TeMe «BakHenmue pHUTH
KJIaCChl OMHAPHBIX COCTUHEHHI OCHOB
HBIC
TIOHSAT
ust
TEMBI
26 8 AMopdHBIE 1 KPUCTAIUTUYECKUE Atom. §22
BENIECTBA. TUIIBI Monekyna
KPUCTAJUTMYECKUX PEIIETOK dusnyeckoe
TEJIO.
du3nIecKue
CBOICTBA
27 9 YucThie BEMIECTBA U CMECH. Cwmecu. §23
Hucrsie
BEIIleCTBA
28 10 IpakTuyeckas padora Ne3. C.181
<<AHaJ'II/I3 IIOYBBI 1 BOABID»
Hucrpykrax Th
Hcnonb3oBanue 000py10BaHusI
€CTECTBCHHO-HAY4YHOU
nabopatopuu «Touka poctay
29 11 MaccoBast 71011 KOMIIOHEHTOB B CwmecHu. §24,
CMECH. Yuctsle yop.
BEIIECTBA 2,4,
30,31 | 12,13 | Pemenue 3aga4 Ha HAXOXKACHUE
MacCOBO# JI0JIH KOMITOHCHTOB
CMECH.
32 14 IpakTuyeckas padora Ned, C.

paboTaTh
c

bopmymna
MH.

[Ipe3enTanus




«IIpuroTtoBneHue pacTsopa caxapa
C 33J1aHHOM MacCOBOM 0JIeH
PacTBOPEHHOIO BelecTsay Une
Hcnonp3zoBanue 000pyoBaHUs
€CTECTBEHHO-HAYYHOU
nabopatopun «Touka pocta»
Tpyktrax Th

185

33 15 OGo0IeHre U CHCTEeMAaTH3AaIHs
3HaHu# 110 Teme: «CoeqnHEeHN
XUMHNUYECCKHUX JJIEMCHTOB).
34 16 KoutpoabHnas padoraNe2mo | 1 §13-
Teme «CoeaMHEHNSI XUMUUECKUX 24
AJIEMEHTOBY [ToBTO
pUTH
OCHOB
HBIC
MOHST
ust
TEMBI
Tema 5. U3mMeHeHus1, npoucxoasimue ¢ Bemecrsamu (12 yacos)
35 1 Du3nYecKue SIBICHUS B XUMHUH. 1 Crioco6b1 §25, ®opmu- | YMmeHnue | Ymenue Ymenune | Ilpesenranus
pasgenenus | ymp. 3 | poBaHue | paboTaTh | BECTH UHTETpU
cmeceit HOHATHH | ¢ JMaor, poBaTh
36 2 XUMUYCCKHE SBICHUS. 1 §26 0 yueOHHU- | paboTaTh | MOJyYeH
XuMHuueckue pCaKnuu. XUMH4e- KOM, B I1apax, HBIC

37 3 3aKOH COXpaHEHMS MACChI 1 §27, CKHX nepuoan | paborars | 3Hanms B | lIpeseHranus
BEIIECTBA. XUMHUYCCKHUE yup. peakiu- 4eCKOH C IIPaKTH-
YPaBHEHHSL. 2-3 AX, UX cucre- YUUTENEM. | YECKOM

38,39, | 4,5,6 | Pacuérsl o XMMHYECKMM 3 KommuectBo | §28, TUIAX; MO, JKU3HH.

40 YPAaBHCHUSM. BELIECTBA. yIp. YMEHHS | aJlTOPUT
MounsipHast 2,3 UcaTh MOM
macca. peaKIyu | paccTaB-

MonsipHblit i JIEHUS
00BbeM paccraB- | K03ddu-

41,42 | 7,8 TUmbl XUMAYESCKUX PEAKIINI. 2 §29- JISITh IIUCHTOB

30 ypaBHe- | B

ymp.




1-2; HUE B XUMHUEC

43 9 CKOpOCTh XUMHUECKHX PEaKIIHiA. 1 §31- XAMUYEC | KUX
KaranuzaTopsl. 32 KHAX ypaBHe-

yIp. peakuuun- | HUsX;
2,6 SX. yYMEHHE

44 8 IpakTuyeckas padora Nes. 1 C.183 HUHTETpHU
« HpI/I3HaKI/I XUMHNYECCKHUX POBAaTh
peakuuin» Uuerpykrax Th 3HAHUA
HcnonpzoBanme 000pymoBaHuUs "3
€CTCCTBCHHO-HAY4YHOU (1)I/I3I/IKI/I
nadopatopun «Touka pocta» B

45 9 O6o01eHIe U CHCTeMaTH3aLHs 1 Peakuun §25- HHMHIO-
3HAHUH 110 TeMe «H3menenus, pa3oXKeHHUS, 32
npoucxodﬂu;ue C seujecmeamuy. COeIUHEHMS, IToBTO
ITpakTuueckas padora Ne 6. obMeHa, pUTH
Krnaccudukanus XumMuueckux 3aMeIICHUS OCHOB
peaxiuii. HEIE
WcnonszoBanue 060puyz103aﬂym HOHST
CCTCCTBCHHO-HAYYHOU WSt
nabopatopuu «Touka pocta»

TEMBI

46 10 Kourposabnasi pagota Ne3. 1o 1
TEMEC «H?MeHeHM}Z, npoucxoaﬂmue
C sewecmeamu».

Tema 6. Teopusi 3JIEKTPOJIUTHYECKONH TUCCONUANNHU M CBOICTBA KJIACCOB HEOPraHM4YecKuX coequHenni (19 yacon)

47 1 PactBopenue kak Hu3MKO — 1 Nonnas §34 ®opmu- | ®opmup | Popmupo | Popmup | IIpesentanus
XUMUYECKHUH npouecc. Turbl CBSA3b. pOBaHHE | OBaHWE | BaHHWE OBaHHUe
pacTBopos. [ToBTOpHbIH KoBasieHTHas NOHATUNA | YMEHHS | yMEHUs yMEHUS
MHCTpyKTaX 10 T.b. HENoJsApHast 0 paborarh | pabotath | HHTErpH

U TIOJIsipHAs pacTBo- | C WHAWBUAY | pOBaTh
cBsA3b. MoHBI pax, y4eOHUK | albHO U B | 3HAHUA O
48,49 | 2,3 DJIEKTPOIMTHYECKAs TUCCOLMast | 2 Kucnora §35- JJIEKTPO- | OM, napax, pacctBo- | [IpeseHTanms
(OH) n reopus S 36, JIUTHYEC | ANTOPUT | COTPYIAHH | pax,
ymp. KO MaMu 4aTh ¢ KHUCJIO-
1,4,5 | nucconu | COCTaBlIe | YYUTENEM, | Tax,
50 4 HonHble ypaBHEHUS peakui 1 OcHoBaHue §37, anuu, HUS YMEHHE OCHOBa- | [IpesenTanus




ymp.2,
5
C.237
51 5 VcnoBus mpoTeKaHUs XMMUYECKUX §32,3
peakuii MeXay pacTBOpaMu 7
ANEKTPOIIUTOB IO KOHIIA C.240
52-53 | 6-7 Kucnorsl B cBete TO/] §38,
YIIp.
3,4
54-55 | 8-9 OcnoBanus B cBete TO/] §39,
YIIp.
3,5
56 10 OKCH/IbI, UX KIaCCU(DHUKALMS 1 §40
CBOMCTBA. ynp. 3
57 11 Comnu, ux cBOMCTBA. §41
yup.
2,5
58 12 I'eHeTHYECKAs CBS3b MEXILY §42,
KJIaCCaM¥ HEOPTaHMYECKUX yIp.
COEMHEHMH. 2.4
59 13 IpakTuyeckasn padora Ne7. C.241
«CBoiicTBa KMCJIOT, OCHOBaHHIA,
OKCHJIOB U cojieii». Uucrpykraxk Th
HcnonpzoBanune 000pyoBaHus
€CTECTBEHHO-HAy4YHOMH
nabopatopuu «Touka poctay
60 14 000011IeHHE U CUCTEMATH3AITUS IToBTO
3HaHuil no Teme: «PacTBopeHue u pHUTH
PacTBOPBDY. HOHSIT
ue o0
HOHH
BIX
peaxn
HSIX
61,62 | 15,16 | OxucnuTensHO- §43
BOCCTaHOBUTEJIbHBIC PEAKIIUU yhp.

(OBP).

1,7

HOHHBIX
ypaBHe-
HUSX,
KHCJIIO-
Tax,
OCHOBa-
HUM,
COJIfX,
OKCHJIOB,
OKHCJIH-
TEJILHO-
BOCCTaHO
BUTEJIb-
HBIX
peakuu-
SX.

MOHHBIX
ypaBHEH
Uil u
paccraHo
BKH

ko3 Pu-
IUEHTOB
B
OKUCJIH-
TEIbHO-
BOCCTaHO
BUTEIb-
HBIX
peaxiuu-
SIX.

3a1aBaThb
BOTIPOCHI.

HHSX,
COJISIX U
OKCcHAaX
B
TOBCE/I-
HEBHYIO
JKU3Hb.

[Ipe3enTanus

[IpezenTanus

[Ipe3enTanms




63 17 CBoOMCTBa TIPOCTHIX U CIONKHBIX IToBTO
pemectB B cBere TOJ] u OBP DHTB
IIpakTHyeckas padora Ne 8. OHST
dusnueckre 1 XUMUICSCKHE
N ue o0
CBOWCTBA METAJIOB.
HOHH
Hcnonb3oBanue 000pyI0BaHMs
€CTECTBEHHO-HAYYHOM bIX
nabopatopun «Touka pocta» peaKxn
HSIX
64 18 IpakTHuyeckasi paéora Ne9. C.242
Pernrenue sxcriepiMeHTaTbHBIX
3agau no teme: «OBPy»
Hucrpykrax Th
65 19 O600IIIeHHE U CHCTEMATH3AIIHS IToBTO
3HAHUM 1O TeMe «PacTBopeHue. PHTH
PactBopsl. CBOHCTBA pacTBOPOB OCHOB
JJICKTPOJIMTOB, HOHHBIC ABHCHUA
P ) yp ) HEIE
OBP».
TOHSIT
ust
TEMBbI
66 20 HToroBasi KOHTPOJIbHas padoTa
Ned 3a kypc xumun 8 kiaacca
67,68 | 21,22 | Anamu3 HTOroBOi KOHTPOJIBHOM C.244

pabortsl. [lopTpeTHas raepes
BEJIMKHX XUMHUKOB.

Onucanue yueOHO-METOAMYECKOI0, MATEPUAIBHO-TEXHUYECKOT0 M HH(OPMALIMOHHOT0 0O0ecneveHnsi 00pa3oBaTeJIbHOI0
npouecca.

Harypaabhble 00bexkThl. HaTypanbHble 00BEKTHI, HCIIONb3yeMble B 00YYEHHH XUMUH, BKIIOYAIOT B c€0s1 KOJJIEKIIMHU MUHEPAJIOB U TOPHBIX MOPOJ,
METAJUIOB U CIUIABOB, MUHEPAJIbHBIX YA0OpEHHH, MacTMace, Kay4yKoB, BOJIOKOH U T. 1. O3HaKOMJIEHHE YJalIuXcsi ¢ 00pa3liaMy UCXOAHBIX BEILECTB,
MOJIYTIPOYKTOB U FOTOBBIX M3/EUI O3BOJISET MOJYUUTh HAIJIAIHOE MpEeACTaBIeHne 00 3TUX MaTepuanax, UX BHEIIHEM BHJIE, @ TAKKE O HEKOTOPBIX
¢u3nueckux CcBOMCTBaX. 3HAUMTENbHbIE y4eOHO-IIO3HABATEIbHBIE BO3MOKHOCTH HMMEIOT KOJUIEKLUH, W3TOTOBJICHHBIE CAMMMHU OOYYarOIIUMHUCS.
[IpenMeTs! U1 TAKMX KOJJIEKIUNA COOMPAIOTCS BO BPEMsI SKCKYPCUI U IPYTUX BHEYPOUHBIX 3aHITHH.

Komnexkuu wucnonb3yroTcss TOJBKO Ui O3HAKOMIICHHUS YyYalluXCs C BHEIIHUM BHJIOM U (U3UYECKUMH CBONCTBAMM H3YyYaeMbIX BEIIECTB U

MaTcpuraioB. HJ’[S[ IMMPOBEACHUA XUMHYCCKUX OINBITOB KOJUICKIIUHU UCITIOJIB30BAThH HEJIB3A.




Xumuyeckne peakTuBbl U MaTepuajbl. OOpaiieHne co MHOTUMH BEIIECTBAMHU TPEOYET CTPOTOro COONIOICHUS MPABUI TEXHUKU 0€30MacHOCTH,
0COOECHHO IPU BBIMIOJIHEHUH OIBITOB CAMUMH ydaluMucs. Bce HeoOxouMblie Mephl MPEIOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOMIUX JOKYMEHTAX U
WHCTPYKIHUAX, a TAK)KE B IOCOOMSIX JJIsI yUUTENICH XHUMHH.
Haubonee yacTo ucnosnp3yembie peakTUBBI U MaTepUabl:
1) mpocThie BeliecTBa - Me/lb, HATPHiA, KaJIbIIUN, ATIOMHUHHUNA, MarHHA, )KeJIe30, IIMHK, Cepa;
2) oxcunabl — meau (1), kambiws, xxenesa (1), maraus;
3) KHCJIOTBI - COJIsIHAs, CEpHAasi, a30THas,
4) OCHOBaHUS - TUAPOKCH]I HATPHUS, THIPOKCH] KabLKs, THAPOKCH Oapusi, 25%-Hblil BOAHBIH PacCTBOp aMMHAaKa,
5) comu - xmopuasl Hatpus, meau (1), sxenesa(lll); aurparsl kamus, Hatpus, cepedpa; cyabdarer meau(ll), xenesa(ll), xenesa(lll), amromunms,
aMMOHWUS, Kallus, OpOMHUJT HATPUS;
6) opraHuYecKue COCTMHEHHS - KpaxMall, NIMIMPHH, YKCYCHAs KHCJIOTa, METHUJIOBBII OpaHKeBbIi, (eHOI(DTaICHH, TAaKMYC.
XuMuueckasi 1a00paTopHas mocyaa, annaparbl U NpuOopbl. XuMUYECKas MOCYAa MOAPA3ACISICTCS HA JBE TPYIIbL: JIJisi BBHIIOJHEHUS OIBITOB
YYAIIUMHUCS U IEMOHCTPAMOHHBIX OMBITOB.
[Tpubopskl, anmapaTel U YCTAaHOBKH, UCTIOJIB3YEMbIe HA YPOKaX XHMHH, MOAPA3CIISIOT HA OCHOBE MPOTEKAIOMUX B HUX (PU3NYCCKUX H XUMUICCKHX
MIPOLIECCOB C YYaCTHEM BELIECTB, HAXOIALIMXCS B PA3HBIX arperaTHbIX COCTOSTHUSAX:
1) npubopsl a1 pabOTHI C ra3aMH - MOJIydYeHHE, COOMpPAHUE, OYMCTKA, CYIIIKa, TOTJIOIICHUE ra30B; PEaKIMi MEK/y ITOTOKAMH I'a30B;
2) ammapaThl ¥ MIPUOOPHI IS OMBITOB C )KUIKUMHU U TBEPIBIMH BEIICCTBAMH - TIEPETOHKA, (DHUIBTPOBAHUE, KPHUCTAIUTU3AIHS; TPOBEICHUE PEaKIHi
MEXy TBEPbIM BEIIECTBOM U KHJIKOCTHIO, KUAKOCTHIO U KUIKOCTHIO, TBEPABIMU BEIIECTBAMHU.
Bue sT0l#i knaccudukauy HaXoAsITCs JBE TPYIbI y4eOHOI anmaparypsbl:
1). Ans U3ydeHust TEOPETUUECKUX BOMPOCOB XUMUM - WILTIOCTPALIMS 3aKOHA COXPAHEHHUsI MaCChl BEIIECTB, JEMOHCTPALIUS 3JIEKTPOIIPOBOAHOCTH
pacTBOPOB, JAEMOHCTpALMS JIBJKCHHS MOHOB B SJIEKTPUYECKOM TIOJIC; JJIS M3Y4YEHHUs CKOPOCTH XUMHUYECKOW PpEaKIMu M XUMHUYECKOTO
paBHOBECHS;
2). 1Sl WIUTIOCTPALIUA XUMHUYECKUX OCHOB 3aBOJICKUX CITIOCOOOB MOJIYYSHHSI HEKOTOPHIX BEIIECTB (CEpHOM KUCIOTHI, aMMHaKa | T. 11.).
BcenomoraTenbHyI0 posib UTPArOT U3MEPUTEIbHBIC U HArpeBaTeIbHbIE MTPUOOPHI, pa3INYHbIe MPUCTIOCOOIEHUS ISl BBIMOTHEHUS OTIBITOB.
Mogaean. OO0beKTaMu MOJEITHPOBAHUS B XUMHUH SBIISIFOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJLIBI, 3aBOJICKUE aIMapaThl, a TAKKE MPOUCXOSIINE MPOIIECCHI.
B npenoaaBaHuy XUMUU UCTIONB3YIOTCS MOJIENH KPUCTAITHYECKUX PEIIeTOK anMasa, rpaduTta, cepsl, pochopa, okcuna yraepona(lV), nona, xenesa,
Menu, maraus. Habopsl Mojieneit aToMoB sl COCTABIICHUSI MIAPOCTEPIKHEBBIX MOJIETIEH MOJICKYJT TTPH U3YYCHUH OPTaHUYECKON XUMUH.
YueOHble MOCOOUST HA Me4yaTHOH ocHOBe. B mporecce oOyueHHss XMMHUU HCIHONB3YIOTCS CIEAYIONUME TaOIUIbI MOCTOSHHOTO 3KCIIOHWPOBAHMUS:
«Ilepuoguyeckass cucrema xumuuyeckux snemeHToB J[. WM. MennaeneeBa», «Tabmuiia pacTBOPHUMOCTH KHUCJIOT, OCHOBAHMH W COJ€i», «IIEKT-
POXMUMHYECKHUH Psi/I HAMIPSKEHUN METAJIOBY.
Jlis opraHuzaldyd CcaMOCTOSATENbHOW paboThl OOYYArOIIMXCS Ha YpOKax HCHONB3YIOT PazHOOOpa3Hble AUAAKTHUECKHE MaTepHalbl: TeTpaau Ha
MEeYaTHOW OCHOBE, KAPTOYKH C 3aJaHUSIMH Pa3HOW CTETEHM TPYAHOCTH JUIsi M3YUYECHHs] HOBOTO MaTepuasa, CaMOMPOBEPKH M KOHTPOJS 3HAHUUN
yUaluxcsl.
JKPaHHO-3BYKOBbIE CpPeACTBa O0y4YeHHsl. DKPaHHO-3BYKOBBIE TMOCOOMsS ACNATCS HAa TPU OOJIBIIAE TPYIIIBI: CTaTUYHBIC, KBa3WIWHAMUYHBIE H
nuHamuuHble. CTaTHYHBIME YKPAHHO-3BYKOBBIMH CPEJICTBAMU OOYUYECHHsI SBISIOTCA AUA(QUIBEMBI, TUATTO3UTUBEI (CIAlbl), EAMHUYHBIC TPAHCTIAPAHTHI
st rpadonpoekTopa. Cepun TpaHCHIAPAHTOB MO3BOJITIOT UMUTHPOBAThH JABUKEHUE TTyTEM IMOCIIEI0BATEIbHOTO HAJIOKEHHS OJTHOTO TpaHCIapaHTa Ha
npyroit. Takue cepun OTHOCAT K KBa3UAMHAMUYHBIM SKPAaHHBIM MTOCOOHSIM.



JINHAMUYHBIMU SKPAaHHO-3BYKOBBIMH TOCOOMSIMU SIBIISIIOTCS. TIPOU3BEACHUS KUHeMaTorpada: JTOKYMEHTAIBHOTO, XPOHUKAIBHOTO, MYJIbTHILIH-
KaroHHOro. K 3TOH e rpymme OTHOCATCS SKPaHHO-3BYKOBBIE CPEACTBA OOYYEHUS, JUIS NPEeabsBICHUS HH(POpManuu KOTOPBHIX HeoOXxoamma
KOMITBIOTEpHAsI TEXHUKA.

Texnuueckue cpeacrBa odydenusi. [Ipy KOMIUIEKCHOM HCIOJNIB30BAaHMU CPEIACTB OOYYEHHUS HEU30EKEH BOIPOC O BO3MOXKHOCTH 3aMEHBI OJHOTO
nocoOust APyruM, HampuMep JAEMOHCTPALMOHHOTO WM Ja0OpaTOPHOIO OMbITa €ro M300pakeHHMeM Ha 3kpaHe. MHdopmanus, comepkamasics B
9KPaHHOM II0COOWH, TPEICTaBISET COOOW JHINL OTPaKEHHE PEaTbHOTO MHUpA, M IMOITOMY OHA JOJDKHA HWMETh ONOpPY B YYBCTBEHHOM OIIBITE
oOyuatomuxcs. B mpoTuBHOM citydae (QOpMHUPYIOTCS HeENpaBWIbHBIE U (QopMalibHbIe 3HaHUSA. OcoOeHHO omacHO (OPMUPOBAHHE HCKAKCHHBIX
IIPOCTPAaHCTBEHHO-BPEMEHHBIX IPEJICTABICHUH, IOCKOJIBKY SKPaHHOE MPOCTPAHCTBO M BPEMS 3HAYUTEIBHO OTIMYAIOTCS OT PEaTbHOTO MPOCTPAHCTBA
U BpeMeHH. DKpaHHOE TTOCOOME HE MOXKET 3aMEHUTh COOO0H peabHbI 0OBEKT B MPOLIECCE €ro MO3HAHUS BBUAY TOTO, YTO HE MOXKET ObITh HCTOYHHKOM
YYBCTBEHHOTO OIBITA O CBOMCTBAX, CYIIECTBEHHBIX MPHU M3YUYEHUH XUMHHU: LIBETE, 3alaxe, KPUCTAUNIMIECKOM CTPOCHUH U T. A. B To xe BpeMms mpu
HAJIMYUH Yy YYaIlUXCsl JOCTAaTOYHBIX YYBCTBEHHBIX 3HAHHMH Ha HEKOTOPBIX ATamax OOYYeHHs BOCIPOHM3BEICHHE XUMHYECKOTO OMBITA B IKPAHHOM
ocoOrU MOXKET OBITH 0oJIee 1esIecO00pa3HbIM, UEM €T0 MOBTOPHAS IEMOHCTpPALIHUS.

Ilnanupyembie pe3yJbTAThI H3y4YeHHsI Y4eOHOT0 IpeaMeTa.

B pe3ynbrare n3yueHuss Xumuu Ha 6a30BOM YPOBHE YUECHHUK JTOJKEH
3HATh/TIOHUMATh:

® XUMHUYECKYIO CHMBOJIUKY: 3HAKH XUMUYECKUX JIEMEHTOB, (OPMYJIbl XUMHUECKUX BEIIECTB, YPABHEHUS XUMUUYECKUX PEaKIIUil;

e BWXHEHIIME XUMHUYECKHUE IMOHATHS: BEIIECTBO, XUMUYECKUHN AJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE AaTOMHAsl U MOJIEKYJISIPHAs MacChl, MOH,
QJJIOTPOIINSL, U30TOIBI, XUMUYECKAsI CBSI3b, 3JIEKTPOOTPULIATEIBHOCTh, BAJIEGHTHOCTh, CTETIEHb OKUCIIEHUS, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BbEM, BEIIeCTBAa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI, PACTBOPBI, JNIEKTPOJIUT U HERNIEKTPOIUT, IEKTPOIUTHUECKAsT TUCCOLIUALINS,
OKHCIIUTEIh M BOCCTAHOBUTENb, OKHCICHHWE W BOCCTAaHOBJICHHE, TEIUIOBOM 3((eKT peakmuu, CKOpOCTh XUMHUYECKOW PEaKIHU, KaTallu3,
XUMHUYECKOEe paBHOBECHUE, YTTIEPOAHBIN CKeleT, QYHKIIMOHAIbHAS TPYIINa, U30MEPHsI, TOMOJIOTHSI,

® OCHOBHBIE 3aKOHBI XMMHH: COXPaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, IEPUOINYECKHII 3aKOH;

OCHOBHBIE TEOPUU XUMUU: XUMUUECKOH CBSI3U, JIEKTPOJIUTHUECKON AUCCOUAIMM, CTPOSHUS OPIraHUYECKUX COEIMHEHUM;

Ba)KHEHININE BEIeCTBA W MaTepHasibl: OCHOBHBbIE METAJIbl M CIUIABbI; CEpHas, COJIHAs, a30THAs M YKCYCHas KHUCIIOTHI; IIEJI0YM, aMMHUAK,
MUHEpaJbHbIE YIOOPEHMs, METaH, JTWJIEH, alleTWJIEeH, OEH30JI, 3TaHOJ, XHUPbI, MbLIa, TJIOKO3a, caxapo3a, Kpaxmal, KierdaTrka, OeKu,
WCKYCCTBEHHbBIC M CHHTETUYECKUE BOJIOKHA, KAy4yKH, MJIacTMACCHI;

yMeTh:

® Ha3bIBATh: 3HAKU XMMHUYECKHUX 3JIEMEHTOB, H3YUYECHHbBIE BELIECTBA 10 «TPUBUATILHON» WIIM MEXIYHAPOAHOU HOMEHKIIATYPE;

e omnpeaesiTh. BaJCHTHOCTh U CTENEHb OKHUCICHHMS XMMUYECKHX JJIEMEHTOB, THUI XMMHUYECKOW CBSA3M B COCAMHEHUSIX, 3aps] MOHA, XapaKTep
Cpelbl B BOAHBIX PACTBOPAaX HEOPTaHUUECKUX COETMHEHHUH, OKHCIUTENb U BOCCTAHOBUTEIb, IPUHAICKHOCTh BEIIECTB K PAa3IMYHBIM KJlaccam
OpPraHUYECKUX COETMHEHMUIA;

® XapaKTepH30BaTh: DJIEMEHTHl MalbIX I[EPUOJIOB IO HX IMOJOXKEHUI0 B mnepuoaudeckoi cucreme J.M.MenneneeBa; oOmire XUMHYECKUE
CBOMCTBAa METAJUIOB, HEMETAJIJIOB, OCHOBHBIX KJACCOB HEOPTraHMYECKHX U OPraHMYEeCKHX COEIMHEHUM; CTPOEHHE M XMMHMUYECKHE CBOMCTBA
M3yYEHHBIX OPraHUYECKUX COCAMHEHUH;



e OOBSICHATBH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT HMX COCTaBa W CTPOEHMs; MNPUPOAY XMMHUYECKOM CBSI3M (MOHHOH, KOBAJEHTHOM,
METAJUINYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakUK U MOJI0KEHNS XUMUYECKOTO PaBHOBECHS OT pa3IMYHbIX (DaKTOPOB;

®  BBINOJHATh XUMHUUYECKUI HKCIEPUMEHT 10 PACHO3HABAHUIO BAXKHEHWIIMX HEOPraHUYECKUX (KHUCIOPOA, BOJAOPO, YIJIEKUCIBIH ra3, aMMHaK,
PacTBOPBI KMCIIOT M LIENI0YEH, XJIOpUa-, cyab(aT -, KapOOHAT-UOHBI, HIOHBI AMMOHHS) U OPTaHUYECKHUX BEIECTB;

® BBIYMCJIATH. MAacCCOBYIO JIOJK XMMHYECKOI'O 3J€MEHTa 0 (OopMylie COeIMHEHMsI, MACCOBYIO JOJII0 PacCTBOPEHHOIO BEIECTBA B PAcTBOPE,
KOJINYECTBO BELIECTBA, 00BbEM HIIM MACCY PEAreHTOB WIIU MPOJYKTOB PEaKIHH.

® MPOBOAUTHL CAMOCTOATEIBHBIN MOUCK XUMUYECKOH MHPOPMALIMU C UCTIONB30BAaHUEM PA3IHMUHBIX HCTOUHUKOB (HAyYHO-TIOMYJISAPHBIX M3AaHUMH,

KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB VHTepHeTa); MCHOIb30BATh KOMIIBIOTEPHBIE TEXHOJOTHH Ui 00pabOTKU M Iepeladd XUMUYECKOH

nHGOpMalLUU U €€ IPEeACTaBICHUs B pa3IMuHbIX hopMmax;

HCII0JIb30BATH NPHOOpPETEeHHbIE 3HAHNSA U YMEHHS B IPAKTHYECKOM /1esiTeJIbHOCTH M TOBCeJHEBHOM KM3HH JUISA:

00BSICHEHUS! XUMHUECKUX SIBJICHUH, IPOUCXOAALINX B IPUPOJIE, OBITY U Ha TPOU3BOJICTBE;

OINpEeIEICHUS BO3MOKHOCTH IPOTEKAHNS XUMUYECKHUX IIPEBPALCHUH B Pa3JIM4YHBIX YCIOBUAX U OLEHKHU UX IOCIIEICTBUM;

9KOJIOTMYECKH IPaMOTHOI'O IIOBEIECHUS B OKPYXKAIOLIEH Cpene;

OLICHKH BJIMSHUS XMMHUYECKOTO 3arps3HEHUS OKPYXKAIOUIEH Cpelibl Ha OpraHU3M 4eJIOBEKA U IPYIUe KUBbIE OPraHU3MBbI;

0e3011acHOr0 0OpalleHus ¢ TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMHU, 1a00paTOPHBIM 000y 10BaHUEM;

IIPUTOTOBJICHHSI PACTBOPOB 3a/laHHON KOHLIEHTPALMK B OBITY M HA IIPOU3BOCTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOH MH(OpMALIUH, TOCTYNAIOMIEH U3 pa3HbIX HCTOYHHUKOB.

JIOKyMEHTBI:

~

[puka3 Munob6prayku ot 17.12. 2010r. Ne 1897 «O06 yrBepxkaennu u BBeaenun B aeticteue @I'OC OO0»

[Ipuka3 Muno6paayku ot 17.05.2012 Ne 413 «O6 yrBepxaennn u BBeneHuu B aeiictsue ®I'OC cpeanero( moiaHoro) odmero o0pa3oBaHUs»

9. Ilucemo MunucrepcrBa obpasoBanus v Hayku P® ot 19 anpesns 201 1r. Ne03-255 «O BBenenuu ¢enepanbHbIX rocy1apCTBEHHBIX 00pa3oBaTebHBIX
CTaHJapTOB 00Iero o6pa3oBaHUs

10. Ilpuka3 MunoOpuaayku Poccuu ot 7 utons 2012 r. Ne 24480 «O06 yTBepxkacHuH (heaepaibHOro rocyAapCcTBEHHOIO 00pa3oBaTeIbHOTO CTaHaapTa
cpemHero (MoIHOT0) 001Iero 00pa3oBaHUs»

11. denepanbHOro roCyIapCTBEHHOT0 00Pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 00IIero 00pa3oBanus (Mprka3 MUHHUCTEPCTBA 00pPa30BaHUs U HAYKU

Poccwiickoit @enepanuu ot 17 nexadpst 2010 r. Ne 1897)

©

12. IlpumepHBIe POrpaMMBI IO YIeOHBIM TpeMeTaM (eiepatbHOTO 0a3UCHOTO YIeOHOTO TUIaHa.

Pexomenayemas Jureparypa.
1. Jlutepartypa, HCHOJb3yeMasi YYUTeeM:

- OCHOGHAs TUMepamypa
1. 'abpuensu O.C. IIporpamma kypca xumun i 8-11 kimaccoB o01eodpa3oBaTeNbHBIX yupexaeHuid. — M.: JIpoda;
2. l'abpuensn O.C. Xumus: 8 kiacc : yaeOHUK it 0011eo0pa3oBaTenbHbIX yupexaeauit. — M.: Jlpoda.



- 0ONOIHUMENbHASA TUMepamypa

1. T'abpuensu O.C. M3yuaem xumuro B 8 KiI.: nuaaktuueckue marepuansl / O.C. 'abpuensn, T.B. CmupnoBa. — M.: bauk mitoc

2. Xumus: 8 Kjacc: KOHTPOJIbHBIE U MpoBepouHble padoThl K yueOHuky O.C. I'abpuensna «Xumus. 8 xinace» / O.C. I'abpuensn, I1.H. bepeskun, A.A.
VYmaxkosa u ap. — M. : [lpoda;

3. IN'a6puensu O.C., Buckoboitnukosa H.II., flmrykoBa A.B. HactonpHast kHura yuntens. Xumus. 8 ki1.: Meroauueckoe mocobue. — M.: JIpoda;

4. T'abpuensn O.C., Pynos H.H., Tonkynos B.M. Xumudeckuii skcriepuMeHT B mikoJje. 8 kiacc. — M.: JIpoda

5. Anxumuk (http://www.alhimik.ru/) - oouH M3 JYYIIMX CAMTOB PYCCKOS3BIYHOIO XHMHYECKOro VHTepHETa OpHUEHTHPOBAHHBIH HA YYHUTENS U
YyU€HHKa, IIpernoaaBaTess U CTyACHTA.

2. Jlutepartypa, pekoMeHayeMasi /Il y4AIMXCH.
- OCHOBHAsA TuMepamypa
[Ma6puensn O.C. Xumus: 8 kinace : yaeOHUK JJ1s1 00111e00pa3oBaTeIbHBIX yupexkaeHuii. — M.: Jlpoda.
- OONOIHUMENbHAS TUMepamypa
1. XKypnan «Xumus B LIKOJIEN;
2. Kontpen - Xumus ais Beex (http://kontren.narod.ru). - mHEpOpManinoHHO-00pa30BaTENbHBIA CAUT IS TE€X, KTO U3Y4aeT XMMHUIO, KTO €€ MPEIoJIacT,
ISl BCEX KTO MHTEPECYeTCsl XUMHEH.
3. Amxumuk (http://www.alhimik.ru/) - oguH W3 Jy4mIMX CalTOB PYCCKOS3BIYHOTO XUMHUYECKOro VHTepHETa OpHEHTHMPOBAHHBIH Ha YYHTENS U
y4EHUKa, IIPENoJaBaTelis U CTYACHTA.
4. DHUMKIIONEANYECKUH CIIOBAaph FIOHOI'O XMMHKA

3. Menunapecypchbl.
— CD «Heopranuueckasi XuMHs», U3JATEICTBO «Y UUTEIIbY
— (D dllIxona Kupunna u Medboaus», U3AaTeabCTBO «Y UUTENb)
— Xwuwmus. [Ipocsenienue «Heopranudeckas Xumus»,. 8 kinacc. (Ha 2-X TUCKaX)
—  Xwuwmus (8-11 kmacc). Bupryansnas nabopatopust (yaeOHOE 2JIEKTPOHHOE U3/IaHNE)



