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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca 1Mo XuMUM Ais § kiacca pazpaboraHa Ha ocHoBe PI'OC BTOpOro mokosieHus, MPUMEPHON MPOrpaMMBbI
OCHOBHOT'O 00111ero o0pa3oBaHus 10 XMUMHH (0a30BbId ypoBeHb) W aBTOpckoil mporpammbl O.C. IN'abpuensna (I'abpuensn O.C. mporpamma Kypca
xumun 15 8-11 kimaccoB o01ieo0pazoBarenbHbIX yupexaenuii M: JIpoda,2010r).

[Tporpamma paccuntana Ha 68 yacoB (2 yaca B Heneno). [laHHas mporpamMma KOHKPETHU3HPYET COAEpIKaHHE CTaHaapTa, NacT pacrpeleieHue
y4eOHBIX YacoB IO pa3lieliaM Kypca, MOCIEI0BATEIbHOCTh U3YyUEHHS] TEM U Pa3JesioB ¢ YYETOM MEXKIIPEIMETHBIX U MPEIMETHBIX CBS3€H, JOTHKH
y4eOHOr0 mpoliecca, BO3PACTHBIX OCOOCHHOCTEH yJaluxcs.

XuMus, KaKk OJJHA U3 OCHOBOIOJIATAIOIINUX 00JIACTeH €CTECTBO3HAHMSI, SIBISETCS HEOTHEMIIEMON YacThi0 00pa30BaHUS MIKOJLHUKOB. KaskbIii
YeJIOBEK KUBET B MUPE BEILECTB, IOITOMY OH JOJKEH MUMETh OCHOBBI (DyHJAaMEHTaIbHBIX 3HAHUM [0 XUMUU (XUMHYECKasi CHMBOJIMKA, XUMHUYECKHE
MOHATHUS, (PAKThl, OCHOBHBIC 3aKOHBI M TEOPHH), MO3BOJSIOIIME BHIPAOOTATH MPEICTABICHUS O COCTaBE BEIECTB, MX CTPOCHHH, NMPEBPAIICHUSX,
MPAKTUYECKOM HCIIONIb30BAHHUH, a TAaK)Ke 00 OMACHOCTH, KOTOPYIO OHM MOTYT MpPEICTaBisATh. M3ydas Xumuio, ydamuecs y3HAIOT O MaTepUaIbHOM
€IMHCTBE BCEX BEIIECTB OKPYKAIOMIETO MUPA, OOYCIOBICHHOCTH CBOMCTB BEUIECTB MX COCTABOM M CTPOEHHEM, TTO3HABAEMOCTH M MPEICKa3yeMOCTH
XUMHYECKUX ABIIeHUH. 3ydeHre CBOMCTB BEIIECTB U UX MPEBPALICHUI CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIIICHHUS, a IPaKTHUecKas paboTa ¢
BeIIeCTBaMH (J1a0OpaTOpHBIE OIBITHI) — TPYAOIIOOUI0, aKKypaTHOCTH U coOpaHHOCTH. Ha mpuMepe XMMHM ydYaluecs MOJydaroT MPEJCTaBICHUS O
METOJIaX MMO3HaHUs, XapaKTEPHBIX ISl €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIHLHOM U TEOPETHUUECKOM).

Pabouas nporpamma yueGHOro Kypca XUMHUH JUIs 8 Kjlacca COCTaBiieHa Ha ocHOBe IIpumepHoil mporpaMMbl OCHOBHOTO 0OOLIEro 00pa3oBaHus
o XxuMuHu (0a30BbI YPOBEHB) M MPOrPaMMBbI Kypca XUMUU IS ydaluxcs 8 KiaccoB 001eo0pa3oBaTenbHbIX yupexaenuit aBtopa O. C. 'abpuensina
(2010 rona).

[Tporpamma paccuntana Ha 68 4acoB (2 yaca B HEJIEIIO), B TOM YKCJIe Ha KOHTPOJIbHBIE pa0OThI- 4 yaca, MpaKkTUYeCKUe paboThl —7 YaCcOB.

CopepxaHue MporpaMMbl HaIpaBJI€HO HA OCBOCHHE YYalIUMUCS 3HAHUI, yMEHUI 1 HaBBIKOB Ha 0a30BOM YPOBHE.

Henn n3yyenust xumuu B 8 Kiacce:
* OCBOEHHE Ba)KHEHUIINX 3HAHWN 00 OCHOBHBIX NOHSTHAX M 3aKOHAX XMMHH, XMMHUUECKON CUMBOJIUKE;

* OBIAJCHHE YMEHHUSMHU HaONIONaTh XUMHUYECKHE SBICHUS, MPOBOJUTh XUMHUECKUN SKCIIEPUMEHT, MPOU3BOAUTH PacueThl HA OCHOBE XMMHUYECKUX
dbopMyIl BeleCcTB U ypaBHEHUN XUMHUECKUX PEaKIIUi;

* pa3BUTHE TO3HABATENIbHBIX WHTEPECOB U MHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B TMpollecce TMPOBEACHUS XUMHUYECKOTO SKCIIEPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETeHHsI 3HAHHM B COOTBETCTBUHU C BOSHUKAIOIIUMHU >KU3HEHHBIMH MMOTPEOHOCTIIMH;

* BOCMHTaHHE OTHOIICHUS K XMMHH KaK K OTHOMY U3 (DyHIaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS U AJIEMEHTY O0IIeUeI0BEYECKOMN KYIbTYpHI,

* TPUMCHCHUEC ITOJTYUYCHHBIX 3HAaHUH U YMCHI/Iﬁ JJIA 0€30I1aCHOT0 HCIIOJIBL30BAHUS BCIIECTB W MaTCpUaJiOB B 6I)ITy, CEJILCKOM XO3SMCTBE M Ha
IMPONU3BOACTBE, PCHICHUSA NPAKTHYCCKUX 3a7ad B HOBCG)IH@BHOf/i KHU3HHU, NPEAYIPCKIACHUA ﬂBHeHHﬁ, HaHOCAIIUX BpE€a 3A0POBBIO YCIIOBCKA MU
OKpYXaroIlel cpere.

3anauu:

1.ChopmupoBaTh 3HaHHWE OCHOBHBIX TIOHATUH U 3aKOHOB XUMHUH;
2. BocmuTheiBaTh 00IIEYEITIOBEUYECKYIO KYIBTYPY;

3. YuuTh HabM0JaTh, IPUMEHSTH OJYYEHHbIE 3HAaHUS Ha IPAKTHKE.
JINYHOCTHBIMH pPe3yJIbTATAMHU U3yUYEHHUs NpeaMeTa « XUMHUSA» B 8 KJIacCe SABISIIOTCA CIEAYIOINE YMEHHUS:



® 0CO3HABaTh €IUHCTBO M IEJIOCTHOCTh OKPY’KAIOLIEr0 MHUpPa, BO3MOXKHOCTH €r0 MO3HAaBAa€MOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTHKEHH
HayKH;

® [IOCTETIEHHO BBICTPAaWBaTh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHHUE: OCO3HABATh MOTPEOHOCTh W TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM
YHClie U B paMKaX CaMOCTOSITENIbHOM e TEIIbHOCTH BHE LIKOJIBI;

® OIICHMBATH KU3HEHHBIC CUTYAIIMU C TOYKH 3PCHUS O€30MacHOTr0 00pa3a )KM3HU U COXPAHCHHSI 3JI0POBbSI;

® OLICHUBATh YKOJOTMUECKUI PUCK B3aUMOOTHOILICHUH YeJIOBEKA U MPUPOJIBI.
e (OpMHPOBATH 3IKOJIOTMYECKOE MBIIUIEHUE: YMEHHE OLIEHUBATh CBOIO JESATEIbHOCTh U MOCTYIKU JIPYIHX JIIOAEH C TOUKU 3pEHUSI COXPaHEHUs
OKpY XKarollel cpeibl - FapaHTa KU3HU U OJ1aromnouryuus Jroieil Ha 3emie.

MeTanpeaMeTHBIMHU pe3yJIbTaTaMU U3YUYEHUS Kypca « XUMHS» SBISIETCS (POPMUPOBAHKUE YHUBEPCATbHBIX YUeOHBIX aercTBuit (VY /I).

Peeynasmusnovie YV/I.
® CAaMOCTOSITETILHO OOHAPYKUBATh U (POPMYJIMPOBATH YICOHYIO MPOOIIEMY, ONPEACTATh Iellb YUeOHOU ACSITeILHOCTH,
® BBIJIBUTATh BEPCUU PEIICHUS MPOOJIEMBbI, 0CO3HABATh KOHEUHBIN Pe3yJIbTaT, BHIOUPATh U3 MPEI0KEHHBIX U UCKATh CAMOCTOSTEJILHO CPEJICTBA
OCTHOKEHHUS LIEITH;
® COCTaBJIATH (MHAUBUIYATbHO WIH B TPYIIIE) [JIaH PEIICHUS TPOOIIEMBI;
e paboTas 1o IMIaHy, CBEPSITh CBOU JCUCTBUSA C IENbIO U, TPU HEOOXOIMMOCTH, UCIIPABIISATH OLIUOKU CAMOCTOATEIHHO;
® B TMAJIOTE C YUYUTEJIEM COBEPIIIEHCTBOBATh CAMOCTOSATEIBLHO BRIPA0OTaHHBIE KPUTEPUU OIICHKH.

llosnasamenvuvie YVJI:

® AaHAITM3UPOBATh, CPABHUBATH, KJIacCU(UIIMPOBATH U 0000IIaTh PaKThI U ABICHUS. BBISIBISATH MPUYMHBI U CIEACTBUS IPOCTHIX SBICHUH.

® OCYIIIECTBIATH CpaBHEHHUE, KI1acCU(DUKAIINIO, CAMOCTOATEIHHO BEIOMpAsi OCHOBAHUS M KPUTEPHH TSI YKa3aHHBIX JIOTUYECKUX OTEepaInii;

® CTPOUTH JIOTUYECKOE PACCYKIEHUE, BKIIIOYAIOIIEE YCTAHOBICHUE IPUUYUHHO-CIIEICTBEHHBIX CBSI3EH.

® CO3/1aBaTh CXEMAaTUYECKUE MOJIENH C BbIIEJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa.

® COCTaBJISTh T€3UCHI, Pa3TUYHBIC BUABI TUIAHOB (MPOCTHIX, CIIOKHBIX U T.11.).

e IpeoOpa30oBbIBaTh HHPOPMAIIMIO M3 OJTHOTO BHJIA B IPYToM (TaOIHILy B TEKCT | TIp.).

® YMETh ONPENEATh BO3MOKHBIE MCTOYHHUKH HEOOXOJMMBIX CBEICHHM, MPOU3BOIUTH MOUCK WHGOPMAIMH, aHATU3UPOBATh U OLICHUBATh €€
JIOCTOBEPHOCT.

Kommynuxamuenvie YVJI:

CaMOCTOSITeThHO OPTaHMW30BHIBATh YUeOHOE B3aMMOJACHCTBHE B rpyIme (OMpeAensTh OOIIUe IEeNH, paclpeaensTh pOJd, JOTOBApUBATHCSA APYT C
JIPYTOM H T.1I.).

IIpeaMeTHBIMH pe3yJIbTATAMU U3YUYEHUs NIPEAMETA SBIAIOTCS CICAYIOUE YMEHUS:
® OCO3HAHME POJIH BEILECTB:
- OIIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJE U TEXHUKE;
- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.



® PACCMOTPEHUE XUMHUYECKHUX IIPOLIECCOB:

- IPUBOJUTH MPUMEPHI XUMUUECKHUX MPOIECCOB B MPUPOJIE;

- HaXOJIUTh YEPThl, CBUICTEIHCTBYIONINE 00 OOMIMX MPU3HAKAX XUMHUYECKHUX MPOIECCOB U UX PA3THUHUSX.

® HCIOJB30BAHNE XUMHUYECKUX 3HAHUH B OBITY:

— OOBSACHSTH 3HAYEHUE BEIIECTB B KU3HHU U XO3SMCTBE YETIOBEKA.

® OOBSCHATH MUP C TOYKH 3PEHUSI XUMUU:

— IEPEYUCIIATh OTJIIMYUTEIbHBIE CBOMCTBA XMMUYECKUX BEIIECTB;

— pa3au4yaTh OCHOBHBIE XUMHUYECKHE IPOLECCHI;

- OIIPELEIATH OCHOBHBIE KIACChl HEOPraHUYECKUX BELLECTB;

- IOHUMATh CMBICII XUMUYECKUX TEPMUHOB.

® OBJIJICHME OCHOBAMH METOAOB MMO3HAHUS, XaPAKTEPHBIX JIsI ECTECTBEHHBIX HAYK:
- XapaKTepU30BaTh METO/Ibl XUMHUECKON HayKH (HAOI0IeHUE, CPaBHEHHUE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU TTPUPO/IBI;
- MPOBOAUTH XUMHYECKHUE OTBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTAThI.
® YMEHHUE OIIEHUBAThH IMOBEJICHUE YEIOBEKA C TOYKH 3PCHHS XUMHUECKOM 0€30M1aCHOCTH MO OTHOIICHUIO K YEJIOBEKY U IIPHUPOJIE:
- UCIIOJIb30BaTh 3HAHUS XUMHH IIPU COOJIIOIEHUH MPABUI UCIIOIb30BaHMS OBITOBBIX XMMHUECKUX MPENapaTos;
— pa3iauyvaTh ONacHbIe U 0€30MaCHBIC BEIECTRA.

PaGouas mporpamma mocTpoeHa Ha OCHOBE KOHIIEHTPHUYECKOTO MOJX0Ja. DTO JOCTHTaeTCsl MYTEeM BbIWICHEHUS JUJIAKTUYECKOW eTUHUIBI —
XUMHYECKOTO 3JIEMEHTA - U JaJbHEHIIEM YCIOKHEHUH U PACIIMPEHUH €¢: 37eCh TAKOBBIMH BBICTYIIAIOT ()OPMBI CYIIECTBOBaHUS (CBOOOIHBIC aTOMBI,
MIPOCTHIE W CIIOXKHBIE BelecTBa). B mporpamme y4HTBIBaeTCS peaiu3alvs MEXKIPEAMETHBIX cBs3el ¢ kypcoMm ¢usuku (7 kiacc) u 6monoruu (6-7
KJIaCChl), TJI€ A€TCsl 3HAKOMCTBO C CTPOEHHUEM aTOMa, XUMHUYECKOW OpraHu3aluei KJIeTKH U mpoleccaMu 0OMeHa BEIIECTB.

OcHoBHO# (opMOIl Opranuzanuy yueOHOro mpolecca sBISeTCs KIACCHO-ypOYHasi cucTeMa. B kaduecTBe JOMONMHUTEIBHBIX (OPM OpraHHU3aIiu
00pa3oBaTeNbHOTO TMPOIECCa HCIOIB3YETCS CHCTeMa KOHCYJBTAIIMOHHOW TOACPKKH, HHAWNBUAYATBHBIX 3aHSITHH, CaMOCTOSTElbHas pabdoTa
yUaluXxcs ¢ UCTIOIh30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTHH.

[IpeoGnanatomeit (GopmMol  KOHTPOJIS BBICTYHAIOT IMHUCBMEHHBIM  (CaMOCTOSITENIbHBIE W KOHTPOJIbHBIE DPA0OTHI) M YCTHBIH OIpOC

(cobecenoBanue).

HcxoaubIMH JOKYMEHTAMH IJIA COCTABJIEHHS MPUMepa padoyeii MporpaMMbl IBWINChH.

[Tpuka3z MunoOpHayku ot 17.12. 2010r. Ne 1897 «O06 yrBepxaenuu u BeenieHun B neiictsue @I'OC OO0y

[Mpuka3 Muno6prayku ot 17.05.2012 Ne 413 «O6 ytBepxkaennn u BBeaeHun B jaeiicteue ®I'OC cpemnero( moiaHoro) odmero oopa3oBaHms»

3. TIucemo MunuctepcrBa oopazoBanus u Hayku P® ot 19 anpens 201 1r. Ne03-255 «O BBeneHnn denepanbHBIX roCcyIapCTBEHHBIX 00pa3oBaTeNbHBIX
CTaHAApTOB 0OLIET0 00pa30BaAHUS

4. llpuka3z MunoOpuayku Poccun ot 7 utonst 2012 r. Ne 24480 «OO6 yTBep:kaeHNHN (PeaepabHOr0 TOCy1apCTBEHHOT0 00pa30BaTebHOIO CTaHAapTa
cpemHero (IOJIHOTO) O0IIero 00pa3oBaHUD»

5. @enepanbHOTO TOCYIAPCTBEHHOTO 00pPa30BaTENHLHOIO CTAHIAPTa OCHOBHOT'O 00IIero odpa3oanus (ipruka3 MuHHCTEPCTBA 00pa30BaHUS U HAYKH
Poccwuiickoit @eneparnuu ot 17 nexadpst 2010 r. Ne 1897)

N =

6. IlpumepHble mporpaMMsl 0 Y4eOHBIM npeaMeTaM (eaepabHOro 0a3uCHOro y4eOHOro IiaHa.



3a ocHOBy paboueil mporpaMMbl B3siTa IMporpaMMa Kypca xumum it 8-11 kmaccoB o6mieoOpasoBarenbubix yupexaenuit (asrop O.C. T'abpuensn),
pekoMeHoBaHHas JlemapraMeHTOM 00pa3oBaTENbHBIX HPOTpaMM M CTaHAAPTOB o0mero oOpa3oBaHus MunucTepcTBa oOpasoBanus P®, omyOnmkoBaHHas
uznarensctBoM «Jpodax» B 2010 roxy.
[Ipennaraemble MaTepuansl pazpaboTaHbl Ha ocHOBe aBTopckoi mporpamMmel O.C.I'abpuensiHa, cooTBercTBylomiel PenepanbHOMy KOMIOHEHTY ['ocyaapcTBEHHOTO
cTaHmapTa o0Imero oopa3oBaHus U NOMyIIeHHONH MuHHCcTepcTBOM 00pazoBanus u Haykn Poccuiickoit @enepannu (O.C.I'abpuensa [Iporpamma Kypca Xumun aiist
8-11 xiaccoB 001Ie00pa3oBaTeNbHBIX YUPSKICHHN — 2-€ U3JaHue, TepepaboTaHHoe U nqononHenHoe — M.: Ipoda, 2010.).
ABTOpCKOI IporpaMMe COOTBETCTBYET yUeOHUK: « XUMHUS 8 KiIaccy
B aBTOpCKYIO MporpaMMy BHECEHBI CIEIYIOLINE U3MEHEHUS:
1.YBeJIM4eHo 4ncIIo YacoB HA U3YUCHUE TEM:
- «BBeaeHne» 5 4acoB BMECTO 4 4acOB 3a CUCT BKJIFOUCHUSI MMPAKTUYCCKUX pa0boT Nel u Ne2,
Tema 3 «CoenuHeHNS XUMHYECKHX JJIEMEHTOBY» 10 15 9acoB BMecTO 12 9acoB 3a cueT BKIIIOUCHHUS MPaKTHIECKUX paboT Ne3 m Ne5.,
Tema Ned «V3meHeHwMsI, IPOUCXOAAIINE ¢ BelecTBaMu» 12 yacoB BMecTO 10 4acoB 3a cYET BKIIIOUCHHS IPAKTHUECKO# paboThl No4,

Tema Ne6 «PactBopenue. PactBopbl. CBOWCTBa PacTBOPOB 3JEKTPOJIMTOB» 22 daca BMECTO 18 4HacoB 3a cUeT BKJIIOYEHHMsS MpakTHYeckux pabor Ne§, 9.
[Ipaktudeckas padota Ne6,7 UCKIFOUEHBI, T.K. OTBITHI U3 3THX paboT MOBTOPSIIOTCS B MpakTHYecKoi pabote Ne8.
Takum 00pa3oM, mpakTHUECKHE padOThl, COCTABIISIOIINE TEMY 5 U TeMy 7, pacupelesieHbl 0 APYTrUM TeMaM Kypca B COOTBETCTBHM C H3yYaeMbIM MaTEpUAIOM
(mymepanus npakTrueckux pabot no yueOuuky O.C. I'abpuensina 2013r. u3nanws)
2.YBeJIn4eHo YKCciI0 YacoB Ha M3yueHUe BBenenus A u3ydeHus: HHCTpyKTaxa o Th nmpaBui noBegeHus ¥ pabOThl B KaOWHETEe XUMHUH. Y MEHBIIEHO YHCIIO YacOB
Ha u3y4eHue TeMbl | «ATOMBI XMMHUYECKHUX 31eMeHTOB» ¢ 10 yacoB 10 7 4acoB, T.K. MOHATHE 00 M30TONAX paccMaTrpuBaeTcs Ha ypoke «OCHOBHBIC CBEIEHHS O
CTPOCHUM aTOMOB». YBeJHM4YEeHO YHCIO 4acoB Ha m3ydyeHue Tembl Ne3«CoeanHEHHS XMMUYECKHX 3JIEMEHTOB» B CBA3M C TPYAHOCTSIMHU B PELICHMU 3aiady Ha
HAXOXKICHUE MacCOBOM JIOJIM BEUIECTBA. YBEJIHYEHO YMCIIO YacoB Ha m3yueHue TeMbl Ned «V3MeHeHus, MPOUCXOISIINE C BEHIECTBAMMY», T.K. BKJIFOUEHA TeMa O
MOHSATHH CKOPOCTH XMMUYECKOM peakMy U BO3HUKAIOT 3aTPYAHEHUs IPH pacueTax MO YPaBHEHMAM XMMUYECKUX PEaKLMH. Y BeJMYeHO YHCIIO YacOB Ha M3YyUECHUE
teMbl NeS« PactBopenue u pactBopsl. OBP», T. K.IIpoBOIUTCS TOI0Bast K.p. 32 KypC 8 Kilacca W BO3HUKAET HEOOXOIUMOCTh CHCTEMHOTO 0000IIEHNS BCEr0 yIeOHOTO
MaTepuala U3yueHHOTO 3a TOI.
3.13 aBTOpCKOIT MpOorpaMMbI HCKITFOUEHA YacTh y4eOHOTo MaTepHaia, KOTOPbIi OTCYTCTBYET B 00sI3aT€IbHOM MUHIMYME COJIEpKaHUsl OCHOBHBIX 00pa30BaTeIbHBIX
MporpaMM JJisi OCHOBHOM IIKOJIBI, TAaKXKe HCKJIIOUEHBI HEKOTOpPhIE IEMOHCTPALIMOHHBIE ONBITHI WU JIa0OpaTOpHbIE PadOThl M3-3a HEJOCTaTKa BPEMEHH Ha WX
BBINOJIHEHHE TIPH 2 Yacax B HEJIENI0, TaK KaKk aBTOPCKasl porpaMma mpeaycMaTpuBaeT 2/3 yaca B HEZEIIO.
KonkperHble TpeOOBaHMS K YPOBHIO TIOATOTOBKH BBITYCKHHKOB OIPECTICHBI ISl KAXKJ0TO YPOKa M BKIIFOUEHBI B IOYPOYHOE TUIAHUPOBAHME.
B noypounom nnanupoBanuu B rpade «3yuaembie BOIpochh) KypcHBOM BBIAEIECH MaTepuall, KOTOPBIN MOJUIEKHUT U3YUYEHHUIO, HO HEe BKJIroUaeTcs B TpeOoBaHus K
YPOBHIO ITOJITOTOBKHU BBIITYCKHUKOB.



Temamuueckoe njiaanupoeanue no xumuu, 8 Kaacc,

(2 uaca 6 neoenro, écezo 68 uacoe)
YMK O.C. I'abpuensana.

Ne | HaumeHOBaHHE TeMbI Bcero N3 nux
n/n 4acoB
IIpakTuyeckue padoThI Koutpoan YPOKH
HbIe
padoThl
1. | Tema 1.BBencuue 6 Nel,No2. ITpuémsl obparenus ¢ 1a00paTopHBIM 000PYIOBaHUEM U 4
HaOIIOACHIE 3a TOPSIIICH CBEYOM.

2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHUYECKUX DJIEMEHTOB

3. | Tema 3. 5 5
[IpocTele BeniecTBa

4. | Tema 4. 16 Ne3. AHanu3 MOYBHI ¥ BOJHI. K.p. Ne2 13
CoennHeHUs] XUMHUYECKUX Ne4. TTpuroroBrieHue pacTBopa caxapa C 3alaHHOW MaccoBoOil fosei
JJIIEMEHTOB PacTBOPEHHOI'O BEILIECTBA.

5. | Tema 5. 12 No5. Ilpu3HAKN XUMHYECKUAX PEAKITHH. K.p. \e3 10
W3menenus, mpoucxonsimue ¢
BEIIECTBAMH.

6. Tema 6. 22 Ne6.CBoiicTBa KUCIOT, OCHOBAHHUI, OKCHJIOB U COJICH. Hrorosas 19
PactBopenue. PactBoprl. CBoiicTBa Ne7. Pemenue skcriepuMeHTaNBHBIX 3a7ad. K.p. Ned
pPacTBOPOB 3IEKTPOJIUTOB.
Hroro: 68 6 4 58




COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KVIACC

Tema 1. BBenenne B xummnio (6 1)

XHUMHS — HayKa O BEIIECTBaX, UX CBOMCTBAX U MPEBPALICHUSX.

[ToHsiTHe 0 XUMUYECKOM 3JIEMEHTE U (popMax ero CylecTBOBaHUs: CBOOOIHBIX aTOMaXx, MPOCTHIX U CIIOKHBIX BELIECTBA

[IpeBparenus BemectB. OTINYNE XUMUYECKUX PEAKINil OT pU3ndYecKux ABieHU. Poib XuMuUU B )KU3HU YEJIOBEKA.

Kpartkue cBeneHust U3 UCTOPUU BOSHUKHOBEHHS M pazButusi xumuu. [lepuoa anxumun. Ilonstue o ¢punocopckom kamue. Xumus B XVI B.
Pa3zButne xumun Ha Pycu. Poib 0TeueCTBEHHBIX YUYCHBIX B CTAHOBICHUHM XMMHYECKON Hayku - paboTsl M. B. JlomonocoBa, A. M. Byrneposa, /1. U.
Menpeneesa.

XuUMHYECKasi CUMBOJIMKA. 3HAKM XHMHUYECKHX OJJIEMEHTOB W MPOUCXOXKACHWE WX Ha3BaHWH. Xumuyeckue Qopmynbl. WMHIEKCH U
ko3 QunreHTs. OTHOCUTENFHBIC aTOMHAS U MOJIEKYJISIpHAs! MacCchl. PacueT MaccoBO# OJIM XMMHUYECKOTO AJIEMEHTa 110 (hopMyJIie BEIIECTBA.

[lepuoanueckast cucreMa xumuueckux snemeHToB Jl. M. MenneneeBa, ee cTpyKTypa: Mayble U OOJbIINE MEPUObI, TPYIIbl U MOATPYIIIIBI
(rnaBHas u noboyHast). Ileproanueckas cuctema Kak CpaBOYHOE OCOOUE IS MOTYUEHUSI CBEICHUI O XUMUUYECKUX JIEMEHTaX.

Pacuérnble 3agaun. 1. HaxoxaeHne OTHOCHTENBHON MOJIEKYJISIPHOM MaccChl BelIecTBa MO €ro xumudeckoil dopmyse. 2. Brruucnenue
MacCOBOM JI0JIM XMMHUYECKOT0 3JIEMEHTA B BELIECTBE 110 €ro (hopmyie.

IpakTnyeckas padora Ne 1
[TpaBuna TexHuku 6€30MaCHOCTH MpU paboTe B XUMHUUYECKOM kabureTte. JlabopaTopHoe o0opyoBaHre U 0OpaIieHue C HUM.

IIpakTnyeckas padora Ne 2
HabGmronenue 3a ropsieii cBeuoii.

IIpenMeTHBIE PE3YILTATHI 00VUEHUS

VYyammuiics TOKEH ymemsn:

® JCIOJB30BaTh NPU XAPAKTEPUCTHUKE BEIIECTB IMOHATHUSA: «aTOM», «MOJIEKYJIA», «XUMHUYECKHUH DJIEMEHT», «XUMHYECKHM 3HAK, WU CHMBOID,
«BEIIECTBO», «IPOCTOE BEIIECTBOY», «CJIOXKHOE BEIIECTBO», «CBOWCTBA BEIIECTBY», «XUMMYECKUE SBICHUSD», «(pU3MUECKUE SBICHUSD),
«K03((PULIUEHTB», «MHIEKChDY, «OTHOCUTEIbHAsI aTOMHAsl Maccay, «OTHOCUTENIbHAsI MOJIEKYJISIPHAS Maccay, «MaccoBasi J0JIs DJIEMEHTaY;
3HaTh: IPEIMETHl U3YUYEHHUS ECTECTBEHHOHAYYHBIX TUCIMILIMH, B TOM YHCIIE XUMHUHU; XUMUYECKUE CUMBOJIbI, X HAa3BaHUS U IPOU3HOIICHHUE;
KJIacCU(UIIMPOBATh BEIIECTBA MO COCTABY Ha MPOCTHIE U CIOKHBIE;
pasMyaTh: Tea U BEIIECTBA; XMMUYECKUI DJIEMEHT U IIPOCTOE BEILECTBO;
OIHUCHIBAaTh: (POPMBI CYIIECTBOBAHUS XUMHUECKUX DJIEMEHTOB (CBOOOIHBIE aTOMBI, MPOCTHIE BEILIECTBA, CIOXKHBIE BEIIECTBA); TaOIMYHYIO
¢dopmy Ileproanueckoil cUCTEMbl XMMHMUYECKHUX JJIEMEHTOB; MoJiokeHue ayeMeHTa B Tabiuue [I. M. MenneneeBa, HCHonb3ysl HMOHSTUS
«TIEPUO/», «TPYIIa», «TJaBHAs MOJATPYIINay, «1000YHAas MOATPYIa»; CBONCTBA BEIIECTB (TBEPBIX, )KUAKHX, Fa3000pa3HBIX);
® OOBSACHATH CYIIHOCTh XMMHUYECKHMX SBJICHUH (C TOYKM 3pEHHMS aTOMHO-MOJIEKYJAPHOTO Y4Y€HMs) M UX NPUHLUUIHAIBHOE OTIMYHE OT



(hbU3UYECKUX SIBJICHUH;

XapaKTepU30BaTh: OCHOBHBIE METOJIbl U3YUYEHUS! €CTECTBEHHBIX IUCIMILIMH (HAOMI0IEeHUE, IKCIIEPUMEHT, MOIEIMPOBAHNUE); BELIECTBO IO €ro
XMUMHAYECKOH (popMysie cOriacHo IUIaHy: KauyeCTBEHHBIH COCTaB, THN BelIecTBa (MPOCTOE WM CIOXHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHUTEJIbHAsT MOJICKYJISIPHAs Macca, COOTHOLIEHHE MAacC 3JIEMEHTOB B BEILECTBE, MAaCCOBBIEC JIOJIM JIEMEHTOB B BEIECTBE (VI CIIOKHBIX
BEIIECTB); POJIb XUMHH (TIOJOKUTEIBHYIO U OTPHUIIATEIbHYIO) B )KH3HH YEJIOBEKA, apIyMEHTHPOBATh CBOE OTHOLICHUE K 3TOH Mpobiieme;
BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO MacCy BELLIECTBA U MACCOBYIO JIOJIF0 XUMUYECKOT'0 3JIEMEHTA B COCIMHEHUSX;

IIPOBOJIUTH HAOJIIOJICHNs CBOMCTB BELECTB U SIBJICHUH, IPOUCXOASIIMX C BELIECTBAMU;

co0Jr01aTh MpaBUiIa TEXHUKH O€30IIaCHOCTH IIPU MPOBEIEHUH HAOII0ACHUH U 1a00paTOPHBIX OIBITOB.

MeTanpeameTHbie pe3yJbTaTbl 00y4eHUs

Ydamuiics JOJKEH ymems:

OIIPENENIATh POOJIEMBI, T. €. YCTaHABIMBATh HECOOTBETCTBHE MEXKTY KEIAEMbIM H JCHCTBUTEIILHBIM;

COCTABIISATh CJIOYKHBIN TJIAH TEKCTA;

BJIQJICTh TAKUM BHUJIOM HM3JIOKEHHSI TEKCTA, KaK IOBECTBOBAHHE;

M0JT PyKOBOJICTBOM YYHUTEIISl IIPOBOJUTH HEMOCPEICTBEHHOE HAOIIOICHHUE;

IOJT PYKOBOJICTBOM yUUTENS OOPMIISTH OTUET, BKIFOUYAIONINI ONMUCaHUE HAOIIOICHNUS, €T0 PE3yIbTaTOB, BBIBOJIOB;

WCIIOJIb30BaTh TAKOW BHJ] MBICIICHHOTO (MICATLHOTO) MOJCIHPOBAHUS, KaK 3HAKOBOE MOJCIMPOBAHHWE (HA NPHUMEpPE 3HAKOB XUMHYECKUX
3JIEMEHTOB, XUMHUYECKHUX (PopMyI1);

UCIIOJIb30BaTh TAKOH BHJ MATEPHAIBHOIO (IIPEIMETHOT0) MOACIUPOBAHMS, KaK (H3HMUECKOE MOICIUPOBAaHHE (HA MPUMEPE MOJCIMPOBAHUS
aTOMOB M MOJIEKYN);

MOJTy9aTh XUMHUYECKYIO HHPOPMAITUIO U3 PA3TMYHBIX HCTOYHHKOB;

OTIPENIeNIATh OOBEKT U acIIeKT aHaJN3a U CUHTE3a;

OTIpeICIIATH KOMIIOHEHTBI 00EKTa B COOTBETCTBUH C ACIIEKTOM aHAJIM3a U CHHTE3a;

OCYIIECTBISTh KAYECTBEHHOE M KOTMYECTBEHHOE ONMCAHUE KOMIIOHEHTOB 00BEKTa;

OIIpeJIeNIATh OTHOLIEHUS 00BEKTA C IPYTUMHU 00bEKTaMU;

OTIPEETISATH CYIECTBEHHBIE IPU3HAKU O0OBEKTA.

Tema 2. ATOMBI XHMMHYECKHX 3J1eMeHTOB (7 u)
AToMBI Kak (opma CyIIeCTBOBaHUS XWMHUYECKHX 3JIeMEHTOB. OCHOBHBIC CBEJCHHS O CTPOCHHMH aTOMOB. JlOoKa3zaTenbCTBa CIIOXHOCTU

CTPOCHUSA aTOMOB. OnbIThI Pe3ep(bop;[a. HnaHeTapHas{ MOZCIIb CTPOCHUS aTOMa.

CocraB aroOMHBIX sJep: NPOTOHBI M HEUTpOoHBL. OTHOCUTENBbHAs AaTOMHAas Macca. B3auMOCBA3b NOHATHH «IIPOTOH», «HEHUTPOHY,

«OTHOCHUTCJIbHAA aTOMHas Maccay.

HN3meHeHne dncia IMPOTOHOB B AJpP€ aToOMa - O6pa3OBaHI/Ie HOBBIX XUMHWYCCKUX JJIEMECHTOB.



H3MmeHeHne 4nciaa HEWTPOHOB B sjpe aroma - oOpa3oBaHHe H30TOMOB. COBpPEMEHHOE OIpeleeHHE MOHATHS «XUMHYECKUN DIEMEHTY.
N3oTtombl kKak pa3HOBUAHOCTH aTOMOB OJJHOTO XMMHYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX 000J0YEK aTOMOB XMMHUYECKUX 3iemMeHTOB Nel-20 mepuommueckoi cuctembl [[. M. Menneneesa.
[ToHsTHE O 3aBEPILIEHHOM U HE3aBEPIIEHHOM 3JIEKTPOHHOM CJIO€ (IHEPIETHUECKOM YPOBHE).

[lepuoanueckas cucrtema xumuyeckux siemeHToB JI. M. MenzaeneeBa u CTpoeHHE aTOMOB: (PU3WYECKUI CMBICI IMOPSIKOBOIO HOMeEpa
3JIEMEHTA, HOMEpPA IPyIIibl, HOMEpa Ieproa.

V3MeHeHre yuclia SJEKTPOHOB HAa BHEIIHEM DJJIEKTPOHHOM YpPOBHE aTOMa XHUMHYECKOrO 3JIEeMEHTa - OOpa30oBaHHME MOJOXKHUTEIbHBIX U
OTpHUIATEIILHBIX HOHOB. MIOHBI, 00pa30BaHHbBIC aTOMaMU METAIIIOB U HEMETAIUIOB. [I[pUYrHBI N3MEHEHUS! METAIUTMYECKUX U HEMETAJUIMYECKUX CBOKCTB
B [IEpHOJaX U TPYIIax.

O0pasoBanue OnHApHBIX coequHeHui. [TorsTHEe 00 NOHHOH CBsi3H. CxeMbl 00pa30BaHUS HOHHOU CBSI3U.

B3aumopeiicTBue aToMOB XMMHUYECKUX DJIEMEHTOB-HEMETAIOB MEXIy cO00# - 0O0pa3oBaHHE ABYXAaTOMHBIX MOJIEKYJ HPOCTBIX BEIIECTB.
KoBasienTHast HEMOMsIpHAS XUMHUYECKas CBA3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3anmopelicTBe aTOMOB XHMMHUYECKHX JJIEMEHTOB-HEMETAJUIOB MEXIYy co00i - oOpa3oBaHMe OWHAPHBIX COCIMHEHUIH HEMETaJUIOB.
DNeKTpooTpULATENbHOCTh. [IOHATHE O KOBaJIGHTHOM MOJIAPHOM CBSI3H.

B3aumopeiicTBue aTroMOB XMMHYECKHX 3JIEMEHTOB-METAJUIOB MEXJy co00M - oOpa3oBaHME METAUIMYECKUX KpucTamioB. [lonsitue o
METaJIJTINYECKON CBS3H.
JeMmoncTpanuu. Moienu aTOMOB XUMHUUYECKHX 31eMeHTOB. [lepuoandeckas cucrema xumuueckux snemenToB J[. . Menpeneena.

IIpeaMeTHBIE Pe3VJbTAThI 00YUeHUs

VYyamuiics NOJKEH ymems.:

® JCIIOJB30BaTh IPU XaPAKTEPUCTUKE ATOMOB IIOHATHUA: IIPOTOH», HEUTPOH», (DIEKTPOH», «XUMUUYECKUU IJIEMEHT», «MaCCOBOE YHUCIION,
«M30TOI», <OIJIEKTPOHHBIN CJON», «IHEPreTUYECKUU YPOBEHbY, «IJIEMEHTBI-METAUIBD», «AJIEMEHTBI-HEMETAIUIB); IIPU XapaKTEPHUCTUKE
BEIIECTB MOHITUS KMOHHAA CBS3bY», KMOHBD), «KKOBAJICHTHAS HEMOJISIPHAS CBSI3b)», «KOBAJIEHTHAS MOJIIPHAS CBA3bY, «JIEKTPOOTPUIATEITBHOCTDY,
«BAJICHTHOCTBY», «METaJIJIMUECKasl CBA3bY;

® ONKCHIBATH COCTaB M CTPOEHUE ATOMOB JIEMEHTOB C NMOPAAKOBBIMU HOMepaMu 1—20 B Ileproanueckoil cuctemMe XUMHUECKUX 31€MEHTOB /Jl.
U. Menneneena;

® COCTaBIIATH CXEMBI PACTIPEICTICHUS JIEKTPOHOB T10 SJIEKTPOHHBIM CJIOSM B 3JIEKTPOHHOM 000JI0UKE aTOMOB; CXeMbl 00pa30BaHUS Pa3HbIX TUIIOB
XUMHUYECKOH CBS3U (MOHHOM, KOBaJICHTHOM, METAJTTHYCCKON );

® OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS CBONCTB XHMHUYECKUX DJIEMEHTOB (3apsjoB sAep aTOMOB, YHMCIA JJIEKTPOHOB Ha BHEITHEM
3JIEKTPOHHOM CJIO€, YUCIIO 3alOJIHSEMbIX 3JIEKTPOHHBIX CJIOEB, PAAUYC aTOMa, AIEKTPOOTPUIATEIHHOCTh, METAUIMYECKUE U HEMETAIITNYECKUE
CBOICTBa) B Mepuojax W rpynmnax (rinaBHbeIX moarpymmax) [lepuonndeckoil cuctembl xumuueckux snemeHToB J[. M. MenneneeBa ¢ TO4YKH
3pEHUs TEOPUHU CTPOEHUS ATOMA;

® CpaBHMBATh CBOMCTBa aTOMOB XMMHYECKHUX 3JIEMEHTOB, HAXOJSAIIMXCA B OJJHOM NEPUOJE WIM TJIaBHOW moarpymie [lepuoandeckoit cucTeMbl
xuMHuYeckux 31emMeHToB J[. . MenaeneeBa (3apsiioB siiep aTOMOB, YKCIa JIEKTPOHOB HA BHEITHEM AJIEKTPOHHOM CIIO€, YHCIIO 3aIlOJIHIEMbIX
AJIEKTPOHHBIX CJIOEB, PAJNYC aTOMa, dJIEKTPOOTPHUIIATETLHOCTh, METALTHYECKUE U HEMETAJUTMIECKHUE CBOMCTRA);

® J1aBaTh XAPAKTEPUCTUKY XMMHUYECKHUX DJIEMEHTOB MO MX MoJjiokeHnto B [leprnonandeckoi cucreme xumuueckux 3memeHToB [[. 1. MenneneeBa



(XMMUYecKuil 3HaK, MOPSAKOBBIA HOMED, MEPUO/, TPyMIa, MOATPYIINa, OTHOCUTENbHAs aTOMHAasi Macca, CTPOCHHUE aToMa — 3apsi sipa, Ynucio
MIPOTOHOB U HEUTPOHOB B siZIpe, 001IIee YHCIIO0 AIEKTPOHOB, PACHIPEICICHHE HIEKTPOHOB I10 AIEKTPOHHBIM CIIOSIM);

OTIPENIeNIATh THII XMMUYECKOH CBSI3M 10 (pOpMyJie BEIIECTBa;

IIPUBOJUTH IIPUMEPHI BELIECTB C Pa3HBIMU TUIIAMU XUMUYECKOU CBSI3H;

XapaKkTepru30BaTh MEXaHU3MbI 00Pa30BaHMsI KOBAJICHTHON CBsI3M (OOMEHHBII), HOHHOM CBSI3U, METAJUIMYECKOM CBSI3U;

YCTaHABIJIMBATh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U: COCTaB BELIeCTBa — TUIl XMMHUYECKO CBSI3U;

COCTaBJIATH (OPMYJIbI OMHAPHBIX COEIMHEHUH 10 BaJICHTHOCTH;

HaXOJUTh BAJIGHTHOCTb AJIEMEHTOB 1O (hopMyJie OMHAPHOTO COCAMHEHHUS.

MeTanpeameTHbie pe3yJbTaTbl 00y4eHUs

Ydamuics JOJKEH ymems:

(GbopMyIMpPOBATh THIIOTE3Y 10 PELICHUIO IPOOIeM;

COCTABJIATH IJIaH BBIIIOJIHEHUS y4eOHOM 3a/jauu, peleHust poosieM TBOPUECKOro U IIOMCKOBOI'O XapaKTepa, BBIMOJIHEHUS IPOEKTa COBMECTHO C
yUuuTeneM;

COCTaBJISATh TE€3UCHI TEKCTA,

BJIaJIeTh TAKUM BUJIOM M3JI0’KEHHSI TEKCTa, KaK OMMCaHUE;

UCIOJb30BaTh TaKOW BHJI MBICICHHOIO (MEaJbHOI0) MOJEIUPOBAHMS, KaK 3HAKOBOE MOJIEIHMPOBAaHUE (HAa MpPHUMEPE COCTABICHUS CXEM
00pa3oBaHMsI XUMHUYECKON CBSI3M);

MCIOJIb30BaTh TaKOM BUJI MaTepUaIbHOro (IPEIMETHOI0) MOJIEIMPOBAHUS, KaK aHAJIOTOBOE MOJEIMPOBAHNUE;

WCIO0JIb30BaTh TaKOW BHUJ MaT€pUAIbHOIO (IIPEIMETHOI0) MOJEIMPOBAHUS, KaK (PrU3HMUECKOe MOJIETUpPOBaHuE (Ha IpUMepe MOJeNel CTpOeHus
aTOMOB);

OIpeJIeNIATh OOBEKTHI CPABHEHUS U aCHIEKT CpaBHEHUS 00BEKTOB;

BBITIOJIHATH HETIOJHOE OJJHOJIMHEITHOE CPAaBHEHUE;

BBITIOJIHATH HETIOJIHOE KOMIUIEKCHOE CPaBHEHUE;

BBITIOJHATH MOJHOE OJTHOJIMHENHHOE CPAaBHEHHUE.

Tema 3. IlIpoctsie BemecTBa (54)
[TonoxxeHne MeTamIoB M HEMETAJUIOB B NMEPUOAMYECKOW cucteme xumudeckux sneMeHtoB [[. M. MenneneeBa. BaxHeiimme mpocTeie

BEIIIECTBA - METAILJIBL: KeJIe30, ATFOMUHHN, KaJIbIMi, MarHUA, HATpui, Kanuidi. O0mue Gusnueckue CBOMCTBA METAJIIOB.

Baxkneiiiue mnpocThle BellecTBa - HEMeTallibl, oOpa3oBaHHBbIE aToOMaMHU KHUCIOpOZa, BOAOpOJa, a3zoTa, cepbl, (ocdopa, yriepoaa.

CrocoOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K OOPa30BaHHMIO HECKOIBKHMX TMPOCTBIX BEIIECTB - AJUIOTPONHs. AJUIOTPOMHBIE MOAU(DHUKAIIH
Kucnopoa, pocdopa u oynoBa. Meraminyeckue ¥ HEMETATMYECKHE CBOMCTBA MPOCTHIX BemlecTB. OTHOCUTENBHOCTh JENIEHUSI IPOCTHIX BEIIECTB Ha
METaJIJIbl U HEMETAJLIbI.



[TocTostanast ABoranpo. KonudectBo BemectBa. Monb. Momsipaast Macca. MouisipHbINE 00BeM Ta3000pa3HbIX BemiecTB. KpaTHble €IWHMIIBI

KOJINYCCTBA BCIICCTBA — MUJIJIMMOJIb U KHMJIOMOJIb, MI/IJIJII/IMOJIHpHaH n KI/IHOMOJ'DIpHaSI MacCcChbl BCIICCTBA, MPIJ'IJ'IPIMOJISIpHBIfI nu KHHOMOJISIpHBIfI O6’beMBI
ra3000pa3HBIX BEIICCTB.

PacueTsl ¢ HCIIONB30BaHUEM MOHSATHI «KOJIMYECTBO BEUIECTBAY, «MOJISIPHAS MACCa, KMOJISIPHBIN 00BhEM ra30B», «IIOCTOSTHHAST ABOTaIpO».
Pacyernble 3agaun. 1. Beruucienne MOJSIpHOH Macchl BEIIECTB MO XUMHUYECKUM (opmynam. 2. PacdeTsl ¢ HCIONIB30BAaHUEM IOHSATHN

«KOJHNYCCTBO BCUICCTBA», «KMOJIAPpHAA Macca», ((MOJISIprIfI 00BeM ra3oB», KIIOCTOsSAHHAaA ABoranpo».

I[CMOHCTpaIlP[I/I. HCKOTOpHe METaJlJIbl 1 HEMCTAJIbI KOJIMYECCTBOM BEIICCTBA 1 MoIIB. MO,I[GJ'IB MOJISIPHOTO o0beMa F33006p33HBIX BC€HIICCTB.

IIpeaMeTHbIE Pe3YJbTAThI oﬁvqemm

VYyamuiicst JOJKEH ymems:

WCIIONBb30BaTh MPU XAPAKTEPUCTUKE BEIIECTB MOHATHUS: «METAJJIbD), «IUIACTUYHOCTBY», «TEIIONPOBOIHOCTBY, «IJIEKTPOIPOBOJIHOCTDY,
«HEMETAJTbD», «AJUIOTPOIHUS, «AIIOTPOITHBIC BUOM3MEHEHUS, HITU MOTU(DUKALINNY,

ONMUCHIBATH ITOJIOKEHUE BJIEMEHTOB-METAUIOB U 3JIEMEHTOB-HEMeTauioB B llepumoanueckoin cucrtemMe xumuyeckux s3iemeHtoB J[. U.
Menpgeneena;

KJIacCCU(PUITUPOBATh MPOCTHIC BEIIECTBA HA METAIIBI M HEMETAJLJIBI, SJICMEHTHI;

ONPEACIISITh MPUHAICKHOCTh HEOPraHUUYECKUX BEIIECTB K OJJHOMY M3 U3YYEHHBIX KJIACCOB — METAJLIbI U HEMETaJLIbI;

JIOKa3bIBaTh OTHOCUTEJILHOCTD JEJICHHUS MPOCTHIX BEUIECTB HA METAJIJILI K1 HEMETAJLIIBI;

XapaKTepPHU30BaTh 001Ke GU3NIECKHUE CBOMCTBA METAIIIIOB;

yCTaHaBJIMBaTh NPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXKIY CTPOCHHEM aTroMa W XMMHYECKOM CBA3BIO B MPOCTHIX BEIIECTBAX — METALIaX U
HeMeTaJljIax;

00BSCHITH MHOTOOOpA3HE MPOCTHIX BEIIECCTB TAKKUM (PaKTOPOM, KaK ayUIOTPOIIHS;

OTMCHIBATh CBOWCTBA BEIIECTB (HA MPUMEpax MPOCTHIX BEIIECTB — METAJIOB M HEMETAJLIOB);

coOMIOAaTh MpaBUiIa TEXHUKHU 0€30MacCHOCTH MPU IPOBEICHUH HAOMIOACHUN U J1a0OpATOPHBIX OIBITOB;

WCIIONb30BaTh MPHU PELIEHUU PACUETHBIX 3aJau MOHSATHUS: «KOJIMYECTBO BEILIECTBA», «MOJbY», «IOCTOSHHAs ABOTaJpo», «MOJSpHas Maccay,
«MOJISIPHBIN 00BEM Ta30B», KHOPMAILHBIE YCIOBUS;

MPOBOJIUTH PACUYETHl C MCIIOIH30BAHUEM TOHATHUM: «KOJUYECTBO BEIIECTBAY», «MOJISIPHAS Macca», «MOJIAPHBI O00BEM Ta30B», «IIOCTOSHHAS
ABoraapo».

MetanpeameTHbie pe3yJbTaThl 00y4eHHs

VYyammiics NOJKEH ymems.:

COCTAaBJIATh KOHCIIEKT TEKCTa;
CaMOCTOSATEIILHO UCITOJIH30BaTh HEITOCPEICTBEHHOE HAOII0ICHNUE;

CaMOCTOSATEIBHO O(OPMIIATH OTYET, BKIIOYAIONINN OTTMCaHue HAOIIOICHHS, €T0 Pe3yJIbTaTOB, BEIBOJIOB;
BBITIOJTHSTH TIOJTHOE KOMIUIEKCHOE CPaBHEHHUE;

BBITIOJIHATL CPABHCHHUC 110 aHAJIOTUH



Tema 4. CoenuHeHHs XMMHYECKHX dJieMeHTOB (16 u)

Crenenb okucienus. OnpeeneHne CTENeHN OKUCIECHUS JIEMEHTOB 110 XUMHUUYECKOH Gopmyne coenqunenus. CocraBneHne Gopmy OMHAPHBIX
COeMHEHMH, o0IIMii croco® X Ha3biBaHMs. buHApHBIE COeNMHEHUs: OKCHUIBI, XJIopuabl, cynbduasl u np. Cocraienue ux popmyi. I[IpeacraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIIBII a3 U HerameHasi u3BecTb. [IpeacraBurenu JeTyuyux BOJOPOIHBIX COEUHEHHH: XJIOPOBOJOPO U aMMHAK.

OcHoBaHMs, UX COCTaB U Ha3BaHMs. PacTBopuMOCTh OCHOBaHUM B Boje. Tabmuia pacTBOPUMOCTH THUIPOKCHIOB M COJE€H B BOJE.
[IpencraBurenu uienoyei: TUAPOKCHABI HATpus, Kanusd W Kanblus. lloHsTHe O KadecTBEeHHbIX peakuusx. Muaukaropel. M3MeHEHHME OKpacku
WHJMKATOPOB B LIEJIIOYHOU cpefe.

Kucnotsl, ux cocraB u Ha3Banus. Kinaccudpukanus kucioT. IlpeacrtaBuTenu KHUCIOT: cepHas, COJsHAas M a30THas. M3MeHeHue OKpacKu
WHJMKATOPOB B KUCIIOTHOU cpee.

Conu Kak Ipou3BOJHBIE KUCIOT U OCHOBaHUM. X coctaB n HazBanus. PactBopumocTs coneil B Boze. IlpeacraBurenu coneil: Xa0pua HaTpus,
kapOoHaT u GocdaT KaJabIus.

AMopdHBIE 1 KPUCTAJUINIECKHE BEIIECTBA.

MexMoiieKyiapHble B3auMOAEHCTBUA. TUIIBI KPUCTAIUNIMYECKUX PELIETOK: MOHHAS, aTOMHAs!, MOJIEKYJISIPHAS. U METAJLIMYECKast. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAINIMYECKUX PEIIETOK.

BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa ISl BEIIECTB MOJIEKYJIIPHOTO CTPOCHHS.

Uucrtele BeniectBa U cMecu. [Ipumepsl KUAKUX, TBEPABIX M razoo0pas3Hbix cMmeceil. CBOMCTBa YUCTBIX BewlecTB U cMeced. Mx cocras.
MaccoBast u 00beMHast 1011 KOMIIOHEHTa cMecH. PacueTsl, CBS3aHHBIE ¢ UCIIOJIB30BaHUEM TOHATHUS JOJIS.

PacuérHbie 3anaun. 1. Pacuer MaccoBoii 1 00beMHON J10JIell KOMIIOHEHTOB CMECH BEILEeCTB. 2. BblumcieHne MaccoBOil 1011 BeELECTBa B
pacTBOpE MO U3BECTHOM Macce PacTBOPEHHOIO BEILIECTBA U MAcCe pacTBOpUTEIN. 3. BriuncieHne Maccel pacTBOPSIEMOr0 BEUIECTBA U PaCTBOPUTENS,
HEOOXOIUMBIX JIJIsl IPUTOTOBJICHHSI ONIPE/ICIICHHON MacChl pacTBOpPa C M3BECTHOM MacCOBOM J0JICH paCTBOPEHHOTO BEIECTRA.

Jemoncrpanuu. O0pasibl OKCUAOB, KUCIOT, OCHOBAaHUHN U coyieil. Moaenu KpHUCTaNIMYECKUX PEHIeTOK XJIOpua HaTpus, aaMmasa, OKCHAa
yriepoaa (IV). CriocoOsl pazienenus cMeceid, TUCTUIUISIIUS BOIBI.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3IaMH BEIIECTB Pa3HBIX KJIaccoB. 2. Pa3znenenue cmeceid.

IIpakTnyeckas padora Ne 3. AHanu3 NOYBBI U BOJBIL.
IIpakTuyeckass padora Ne 4.IIpurorosieHne pacTBOpa caxapa ¢ 3aJaHHON MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA.

IIpeaMeTHbIE Pe3VJbTAThl 00YUEeHUs

VYyamuiicst JOJKEH ymems:

® CIIOJIb30BAaTh TNPU XapaKTEPUCTUKE BEIIECTB IOHATHUS: «CTEMEHb OKHCIIEHUS», «BAJEHTHOCTH», «OKCHUIBD», «OCHOBAHUS», «ILIEIOUN»,
«KA4YeCTBEHHAsl PEAKIIHs», KUHIUKATOP», «KUCIOThD», KKHUCIOPOICOACPKAIINE KUCTOThD, «OECKUCIOPOIHBIC KUCIOThD), KHCIOTHAS CPelay,
«ILIEJOYHAsI cpefiay, «HeUTpanbHas cpefay», «imkaina pH», «coiam», «aMop@HbIEe BEIIECTBAY, «KPUCTANINYECKUE BEIIECTBA», «KPUCTAJUIMYECKas
pelIeTKa», «UOHHAsl KPUCTAUIMYECKAs PEIIETKa», «aTOMHas KPUCTAJIMYECKas PEIIeTKa», «MOJIEKYJsipHas KPUCTaJUIMYecKas pelieTKay,
«MeTaJNInyecKasi KpUCTAJUTMUECKask PEeIIeTKa», «CMECH»;

e KJIacCHU(UIMPOBATH CIOXKHBIE HEOPTAHMYECKHUE BEIIECTBA IO COCTaBY HA OKCHJIBbI, OCHOBAHUSI, KHCIOTBI U COJIM; OCHOBAHUS, KUCIOTHI M COJH
10 PaCTBOPUMOCTHU B BOJIE; KMCIIOTHI IO OCHOBHOCTH U COJIEP>KAHUIO KHCIIOPO/a;

® ONpeaeNsITh MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECTB K OJHOMY M3 M3YYCHHBIX KJIACCOB (OKCHJBI, JIETyYHWE BOJOPOJHBIE COCTMHEHUS,



OCHOBaHMSI, KUCIIOTHI, COJIN) TI0 (hopmyie;

OIMCHIBATh CBOMCTBA OTIEIBHBIX MPEICTABUTENCH OKCHIOB (Ha TpHUMEpe BOJIBI, YTJIEKUCIOTO Tra3a, HETrameHOW W3BECTH), JIeTyduX
BOJOPOJHBIX COCIMHEHUH (Ha MpuUMepe XJOpPOBOJOPOJa U aMMHAaKa), OCHOBaHW (HA MpUMepe THAPOKCHIOB HATPHSI, KAIHUS U KalbIus),
KHUCJIOT (Ha MpUMepe CEPHOM KUCIIOTHI) U COJICH (Ha MpUMeEpe XJI0pr/1a HaTpusl, KapOoHaTa Kaublus, pocdaTa KaabIus);

OIIPENIENIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBJIATh OPMYIIBI OKCHUOB, OCHOBAHUH, KUCIIOT U COJICH MO BAJICHTHOCTSM M CTEHICHSIM OKHCIICHHS 3JIEMCHTOB, a TAK)Ke 3apsijiaM UOHOB,
YKa3aHHBIM B Ta0JIMIE pACTBOPUMOCTH KUCIIOT, OCHOBAaHUH U COJIEH;

COCTABIISITh Ha3BaHMsI OKCUIOB, OCHOBAHUH, KHCIIOT U COJICH; CPABHUBATh BAICHTHOCTh M CTETICHb OKHCIICHHSI; OKCUJIbI, OCHOBAHUSI, KUCIIOTHI U
COJIH 10 COCTaBY;

MCIIOJIb30BaTh TAOJIUILy PACTBOPUMOCTH JIJIsl OTIPEACIICHUS] PACTBOPUMOCTH BEIIIECTB;

yCTaHABIIMBATh TEHETUYECKYIO CBSI3b MEXAY OKCHIIOM U THUIPO-KCHUIAOM M HA00OpOT; MPUYUHHO-CIICJACTBCHHBIC CBSI3U MEXIY CTPOCHHEM
aToMa, XMMUYECKOH CBSI3bI0 ¥ TUTIOM KPUCTAJLTUYECKOW PEHICTKH XUMHUECKUX COCMHCHUM;

XapaKTepU30BaTh aTOMHBIC, MOJICKYJIIPHBIC, NOHHBIC METAJUIMYECKHE KPUCTATUNTMICCKUE PEIICTKU; CPEy pacTBOpa ¢ IOMOIIBIO Kaibl pH;
MPUBOMTH TIPUMEPHI BEIIECTB C PA3HBIMU TUIIAMH KPUCTAJUTMYECKON PEIICTKH;

MIPOBOIMTH HAOJFOICHHUS 32 CBOMCTBAMH BEIECTB U SBJICHHUSIMH, TPOUCXOSIIUMHU C BEIICCTBAMU;

COOJTFOIATh MPaBUIJIa TEXHUKHU 0€30IIaCHOCTH TPU TIPOBEICHUH HAOIFOICHUIN U OIBITOB;

HCCIIEIOBATh CPEy pacTBOPA C IOMOIIBIO MHIUKATOPOB; SKCIIEPUMEHTAIBLHO Pa3IMuaTh KUCIOTHI U IIEJI0YH, MOJIb3YSICh HHIUKATOPAMU;
WCIIOJIb30BATh MPHU PEIICHUU PACYCTHBIX 33724 IMOHSATHUS «MacCOBas JIOJIS SJICMEHTA B BEIIECTBEY», «MACCOBas JI0JIsl PAaCTBOPESHHOTO BEIIECTBAY,
«00BEMHas 7103151 Ta3000pa3HOTO BEIIECCTBAY;

MIPOBOANUTH PACUYETHl C HCIOJIB30BAaHHWEM TMOHSATHI «MaccoBas JIOJS JJIEMEHTa B BEIECTBE», «MaccoBasi JIOJII PAaCTBOPEHHOTO BEIECTBAY,
«00beMHas 710715 Ta3000pa3HOT0 BEIIECTBAY.

MeTal’lpeJIMeTH])Ie pe3yJdbTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:

COCTaBJISITh HA OCHOBE TEKCTa TabJIUIbl, B TOM yuciie ¢ npumeHeHueM cpeacts UKT;

M0JT PyKOBOJICTBOM YUHUTEJsl IPOBOJUTH ONOCPEAOBAaHHOE HAOI0IeHUE

I0JT PyKOBOJICTBOM YUUTEIsl OPOPMIISATH OTUET, BKIIOYAIOLINI OMKMCaHUe SKCIIEPUMEHTA, €ro Pe3yIbTaToB, BEIBOJIOB;

OCYLIECTBIISATh MHAYKTUBHOE 00001IeHHe (OT €JMHUYHOTO JIOCTOBEPHOIO K OOIIeMYy BEpOSTHOCTHOMY), T. €. OIpENeNsiTh oOlue
CYILIECTBEHHbIE IPU3HAKY JIBYX U OoJiee 00BbEKTOB U (PUKCHUPOBATh UX B (hOpME MOHITHUS WIH CYKICHUS;

OCYIIECTBIIATH JIEAYKTUBHOE 00001IeHNe (TOABEACHNE €IMHUYHOTO JOCTOBEPHOTO MO/ O0IIee JOCTOBEPHOE), T. €. aKTyaJIu3UpOBaTh MOHATHE
WIH CYXJIEHUE, U OTOXKAECTBIIATH C HUM COOTBETCTBYIOIIHE CYIIIECTBEHHbIE PU3HAKU OJJHOI'O WK OoJiee 0OBEKTOB;

OTIpeJIeNIATh acleKT KiIaccu(uKaIum,

OCYIIECTBIATH KJIACCH(PUKAIINIO;

3HATh U UCIOJIb30BaTh Pa3nyHbIE (OPMBI IPEACTABIECHUS KIacCU(PUKAIIUH.



Tema 5. HW3meHeHusi, npoucxoasiuue ¢ Bemecrsamu (12u)

IlonsThe sABIEHUN KaK W3MEHEHUH, NPOUCXOIAIIMX C BEIIECTBAMU. SIBICHMS, CBA3aHHBIE C M3MEHEHHEM KPHUCTAJUIMYECKOIO CTPOCHHS
BEIIECTBA MPH MOCTOSIHHOM €ro cocTaBe, (pu3nueckue siBieHus. OU3NUecKue SBICHHUS B XUMHUH: JUCTWUIALMS, KPUCTAUIM3AIMs, BBIIAPUBAHUE U
BO3TOHKA BEILECTB, IECHTPUPYTUPOBAHHUE.

SIBneHus, cBsi3aHHBIE ¢ U3MEHEHHUEM COCTaBa BEIIECTBA, - XUMUYECKUE peakuuu. [Ipu3Haku U ycinoBus NPOTEKAHUS XUMHUYECKUX PEaKIUil.
[TonsaTue 00 3K30- ¥ FHIOTEPMUUYECKHUX PEAKLMAX. Peakiuy ropeHus Kak 4acTHBIN Cydaid SK30TepMUYECKUX PEAKLUH, IPOTEKAIOMX C BbIACICHUEM
CBETA.

3aKOH COXpaHEHHUsl Macchl BELECTB. XMMHUUYECKHE ypaBHEHHs. 3HAUCHUE UHJIEKCOB U K03 duuneHToB. CocTaBiieHUE YPaBHEHUI XUMUUYECKUX
peaKuui.

PacueTsl N0 XMMHYECKMM ypaBHEHMsIM. Perienue 3aj1au Ha HaXOKIEHHUE KOJIMYECTBA BEIECTBA, MAcChl WM 00beMa MPOIYKTa PEAKIUU IO
KOJIMYECTBY BEILIECTBA, MAacce WM 00bEMY MCXOJIHOTO BellecTBa. PacdyeTsl ¢ MCHOIb30BAaHUEM MOHATHUS «J10JIsD», KOTJIa MUCXOAHOE BEIIECTBO JaHO B
BH/JIE PACTBOPA C 33JaHHON MacCOBOH J10JIEH PACTBOPEHHOI'O BELIECTBA NN COACPKUT ONIPEIEICHHYIO IO IIPUMECE.

Peakunn pasznoxenus. [lonarue o ckopoctn xumuuyeckux peakunid. Kataimusatopsl. @epMeHTSI.

Peakiuu coenunenus. Karanurnyeckue u Hekatanutuueckue peakiuu. OdpaTuMble 1 HEOOpaTUMBbIE PEAKIIHH.

Peakuuu 3amenieHus. ONEKTPOXMMMUYECKUN Psi HANpPSDKEHUH METaJlIOB, €ro HCIOJb30BaHUE JJI IPOTHO3MPOBAHUS BO3MOXKHOCTU
IIPOTEKAHUS PEaKLUI MEKIY METaJlJIaMU M paCTBOPaMU KUCIIOT. Peakiiuy BBITECHEHHS OJHUX METAJIJIOB U3 PACTBOPOB MX COJIEH IPYTMMHU METaJIaMU.

Peakmuu oomena. Peakuuu HeliTpanu3anuu. Y CJI0BHS MPOTEKAHUS PEAKIIMii 0OMEHa B pacTBOpaXx /10 KOHIIA.

Tunbl XUMUYECKUX peakiuil (0 MPHU3HAKY «YHMCIO M COCTaB MCXOJHBIX BEIIECTB M NMPOJYKTOB PEAKLMW») HAa IpUMEpPE CBOMCTB BOJBI.
Peaknus pasimokeHuss - 3JIEKTpOiu3 BOAbl. Peaknmm coequHeHus - B3aUMOACMCTBHME BOJBI C OKCHAAMM METALUIOB M HeMeTawioB. [lonsathe
«THPOKCUIBD. Peakunu 3aMerieHus - B3aMMOJEHCTBHE BOJBI C IIEJIOYHBIMU U IIEJIOYHO3EMEIbHBIMU MeTauiaMu. Peakiun oOMmeHa (Ha mpumepe
TUIpOJIn3a Cyab(uIa alTlOMUHUS U KapOu1a KaiabIus).

Pacuérnbie 3agaun. 1. Beruncienue no XuMUYECKUM ypaBHEHUSIM MACChl MJIM KOJIMYECTBA BELLIECTBA 110 U3BECTHON MACCE WIN KOJIUYECTBY
BEIIECTBa OJIHOTO U3 BCTYMAIOMIMX B PEAKIMIO BEIIECTB WU MPOIYKTOB peakiuu. 2. Beiuucnenne macchbl (KoJMyecTBa BeliecTBa, o0bemMa) IpoayKTa
peaKIMy, eclii U3BECTHA Macca MCXOJHOTO BELIECTBA, COAEPIKALIETo ONMpPEAeIEHHYIO O nmpuMeceil. 3. BrrunciaeHne macchl (KOJIMYeCcTBa BEIIECTBA,
o0BbemMa) MpoyKTa peakli, €Cli U3BECTHA Macca pacTBOpa U MaccoBas J10J1s1 pACTBOPEHHOT'O BEILIECTBA.

IIpeaMeTHbIE Pe3YJAbTATHI 00YUEHHUS

Yyamuiics 10JDKEH ymems:

e iIaccH(PUIMPOBATh XUMHUYECKHE PEAKIMH IO YUCIY W COCTaBY MCXOJHBIX BEIIECTB W MPOJIYKTOB pPEaKINH; TeroBoMmy 3¢ dexTy; Ha-
MPABJICHUIO MPOTEKAHUS PEAKLIMH; YUACTHIO KaTajau3aTopa;

®  ICIIOJIb30BATh TAOJIUILy PACTBOPUMOCTH TSI OMIPEICTICHHUSI BO3SMOXKHOCTH MPOTEKAHUS PEAKIIUil 0OOMEHA; MEKTPOXUMHUYECKHN Psifl HATIPSKESHHIA
(aKTHBHOCTH) METAJIIOB JJIsl OTIPECIICHHS BO3MOKHOCTH MPOTEKAHMSI PEaKITUi MEXTy METaJUTaMH ¥ BOJHBIMU PaCTBOPAMH KUCJIOT U COJIEH;

e HaOmIOMAaTh W ONMUCHIBATH MPU3HAKKA M YCIOBUS TEUCHUS XMUMHYECKUX PEaKIIMil, JellaTh BHIBOJBI Ha OCHOBAHWH aHalIM3a HAOIOJICHUN 3a
JKCIIEPUMEHTOM;

® POBOJIUTH PACUETHI [0 XUMUYECKUM YPaBHEHHUSIM Ha HaXOXKIACHUE KOJIUYECTBA, MACCHI UM 00beMa MPOIYyKTa PEaKIIU MO KOJTUYECTBY, MAcCe
WM 00bEMYy HMCXOJHOTO BEIIECTBA; C MCIOJIB30BAHUEM MOHSATHS «JIOJIsh», KOT/Ia MCXOJHOE BEIIECTBO JAaHO B BHUJE pacTBOpa C 3aJaHHOU



MAacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA UITA COJEPKHUT ONPEAECICHHYIO IO MPUMECEH.

MetanpeameTHbie pe3yJbTaThl 00y4YeHUs

VYyamuiicst JOJKEH ymems:

COCTABJISITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4ucie ¢ npuMmeHenueM cpeacts UKT;
CaMOCTOSITENTLHO O(POPMIISTH OTUET, BKIIOYAIOIIUI OMMCaHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaToB, BHIBOJIOB;
MCIOJIb30BaTh TAKOM BUJ MBICJICHHOIO (MICAIbHOTO) MOJCIUPOBAHMS, KaK 3HAKOBOE MOJEIUpPOBaHUE (Ha MpUMEpe YpaBHEHHM XUMHUYECKUX
peaxkuuil);
pa3nuyatb 00bEeM U COAEpIKaHUE TTOHITUH,
pa3nuyath poAOBOE U BUIOBOE TOHSTHS;
OCYIIECTBISATH POJIOBHI0BOE ONPEACICHIE TOHATHIA.
Jemouncrpanuu. [Ipumepsl ¢usnyeckux sBieHUN; a) MmiuaBieHue napaduHa; 0) audQys3us AyMIHUCTHIX BEHIECTB C TOPSIICH TaMIOYKU

HakanuBaHus. [IpuMepbl XUMHUYECKUX SBJIICHUM: a) TOpEHUE MarHus; 0) B3aMMOJEICTBHE COJITHON KUCIIOTHI C MPaMOpPOM HJIM MEJIOM; B) MOJIY4YEHHE
ruapokcuaa menu (I1); T) pacTBopeHHEe MOTYYEHHOTO TUAPOKCHIA B KHCIOTax; 1) B3aumojelictBue okcuna meau (II) ¢ cepHoilt kucinoTod mpu
HarpeBaHuy; €) pa3jioKeHUe epMaHraHaTa Kajius; 5K) B3aMMO/IEHCTBHE Pa30aBIEHHBIX KUCIOT C METalIaMU.

JlaGopaTopHbie onbIThL. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOABI U CITUPTA IO MCUE3HOBEHHIO UX Kamelb Ha (pUIbTPOBaILHON Oymare. 4.

OkuciieHne MeAu B IUIAMEHM CIUPTOBKUA WM TOpesiku. 5. IlomMyTHeHHE M3BECTKOBOM BOJABI OT BBIABIXa€MOIo yriekuciaoro raza. 6. Ilomyuenue
YIJIEKUCIIOTO ra3a B3auMOJICHCTBHUEM CO/bI M KHCIIOTHL. 7. 3aMenieHue Meau B pactBope xiopuaa meau (II) sxenezom.

IpakTuyeckasi padora Ne 5.IIpu3Haku XUMHUYECKUX PEaKITHil.

IIpeaMeTHbIe pe3VJaLTATHI 00VUCHUA

VYyammiics NOJKEH ymems:

oOpamiarbcs ¢ 1a00paTOpPHBIM 000pyI0BaHHEM M HarpeBaTeIbHBIMU PUOOPAMH B COOTBETCTBUU C MPaBUJIAMH TEXHUKH O€30MaCHOCTH;
BBITNIOJIHATH MPOCTENIINE pUeMbl paboThl € JJaOOpaTOPHBIM 000PYAOBaHUEM: J1a0OPATOPHBIM ILITATUBOM; CIIUPTOBKOI;

Ha0JI10/1aTh 3a CBOMCTBAMHU BEILLIECTB U SIBICHUSAMHU, IPOUCXOSAIINMYU C BEIIECTBAMU;

OIHCHIBATh XUMUYECKUI 3KCIIEPUMEHT C ITOMOIIBIO0 €CTECTBEHHOIO (PYCCKOTO WJIM POAHOIO) SI3bIKA U SI3bIKA XUMUU;

JIeNIaTh BBIBOJIBI 10 pe3ysibTaTaM POBEJECHHOIO HKCIIEPUMEHTA;

TOTOBHUTH PACTBOPBI C ONPEIETIEHHON MaCCOBOU J10JIEW paCTBOPEHHOTO BELIECTBA;

IIPUTOTOBUTH PACTBOP U PACCUMTATh MACCOBYIO JIOJIF0 PACTBOPEHHOI'O B HEM BELIECTBA.

MetanpeameTHbie pe3yJbTaThl 00y4eHHs

VYyamuiics NOJKEH ymems.:

CaMOCTOATCIIBHO UCIIOJIB30BAaTh OITIOCPEAOBAHHOC HaOJIIOIEHUE.



Tema 6. Teopusi 21eKTPOTUTHYECKOI TUCCONMANIMU U CBOHCTBA KJIACCOB HEOPTAaHMYECKUX coeTuHeH i (22 u)

[Tonatue 00 >MEKTPONUTHUECKON AUCCOLMAIMH. DIEKTPOIUTHI U HEIIEKTPOIUTHL. MeXaHU3M JHCCOLMAIUHN AJIEKTPOIUTOB C Pa3IMYHBIM
TUIIOM XUMHUYECKOH cBA3H. CTeneHb IEKTPOIUTHIECKOM aqucconuannu. CUiibHbIE U ca0ble 3JIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUH IIEKTPOIUTUYECKON Tucconrannu. VIOHHbIe YpaBHEHUS peakiid. YCIOBUS MPOTEKAHUS pEaKkiu OOMEeHa
MEXy 2JIEKTPOJIUTAMU 1O KOHLIA B CBETE HOHHBIX NPEICTABICHUMN.

Knaccugukaius HOHOB U UX CBOICTBA.

Kucnotsl, ux xnaccuduxanus. Juccounanust KUCIOT U UX CBOMCTBA B CBETE TEOPUH 3JIEKTPOJUTUUYECKON AMCCOLUALMU. MONEKyIsIpHbIE U
VMOHHBIE YPABHEHUs PEaKLUi KuciaoT. B3aumonelicTBue KUCIOT ¢ METaulaMU. DJIEKTPOXMMUYECKUI psiji HanpsyKeHUil MeTaiioB. B3aumopeiicTBue
KHCIOT C OKCHJaMU METauIOB. B3auMoIeHCTBHME KHCIOT C OCHOBAaHUSAMHU - pEaKUus HEUTpaau3auud. B3auMoIenCTBHE KHCIOT C COJISIMMU.
Hcnonp3oBanne TabIUIbl PACTBOPUMOCTH /ISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, ux Kinaccuukanus. Jucconuanus OCHOBAaHMM M MX CBOMCTBAa B CBETE TEOPHM AIIEKTPOJIMTUYECKOM JUCCOLMALNU.
B3anmMopeiicTBiie OCHOBaHUN C KUCIOTaMH, KHCJIOTHBIMH OKCHAAMH M coisiMH. Mcmomb3oBaHue TaOIHMIBI PacTBOPUMOCTH JUIS XapaKTEPUCTHKH
XUMHYECKHUX CBOIICTB OCHOBaHUH. Paznoxenne HEPACTBOPHUMBIX OCHOBaHUI pu HarpeBaHuM.
Conu, ux kiaccu@UKamus W JUCCOLMALMS PA3IMYHBIX TUHOB cojeil. CBoicTBa coieil B CBETE TEOPUM SJIEKTPOIUTHUECKOH JMCCOLMAIUH.
B3aumoneiictBue cosiell ¢ MeTaUlaMM, YCJIOBMsI IPOTEKAaHMsA JTUX peakuui. B3aumoneicTBue cojiell ¢ KUCIOTaMH, OCHOBAaHUSMHU M COJISIMHU.
Hcnonp3oBanne TabIUIbl PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O06o00611eHne cBeieHui 00 okcHax, X Kiaaccu(uKaui 1 XMMUYECKHUX CBOMCTBaX.

['eneTnyeckue psapl METALIIOB U HEMETAIIOB. ['eHeTnueckas CBsA3b MEXKIy KjlacCaMl HEOPraHUYECKUX BELIECTB

OKHCIUTENBHO-BOCCTaHOBUTEIbHBIE PEAKIIUU. OKHCIUTEND U BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTAHOBJICHHUE.

Peakuyu moHHOrOo OOMEHa M OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBlI€HHE YpPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii METOA0M 3JIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAIJIOB U HEMETAJUIOB, KUCIIOT U COJIEW B CBETE MPEJCTABIECHUN 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

IIpeaMeTHbIE Pe3YJAbTATHI 00YUEHHUS

VYyamuiicst JOJKEH ymems:

® HCIIOJIE30BATh IMPHU XAPAKTEPHCTHUKE IMPEBPAIICHUN BEIECTB MOHATHUS: «PAaCTBOPY», «IICKTPOIHTHYECKAS IUCCOIUAIUN), «IIICKTPOIUTHY,
HEIJICKTPOJIHTHD), «CTEMEeHb AUCCOIMAINUY», «CUJbHBIC DSJEKTPOIUTBD», «Clal0ble SIEKTPOIUTHD), «KATHOHBD», «AHUOHBD», «KHUCIOTHI»,
«OCHOBAHMSI», «COJIN», KHOHHBIC PEaKIIUN», «HECOJIe00pa3yIoIIie OKCHJIBI, «COJIC00pa3yroIIHe OKCUIBD, «OCHOBHBIC OKCHIIBD», «KHUCIIOTHBIC
OKCHUJIBI», «CPEIHUE COJHN», «KHUCIBIE COJN», «OCHOBHBIE COJIN», «TEHETUYECKHH psI», «OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUN»,
«OKHCIIUTEIIbY, «BOCCTAHOBUTEIEY, OKHUCICHUE), «BOCCTAHOBIIEHUE),

® ONUCHIBATh PACTBOPCHHE KaK (PU3NKO-XHUMHUYECKUH TPOIIECC;

¢ WJUTIOCTPUPOBATH MPHUMEPAMH OCHOBHBIE TOJOXKEHHUS TEOPUH DIICKTPOJIUTUYECKON JTUCCOLMAIUU; TEHETHYECKYI0 B3aHMMOCBI3b MEXKIY
BEIIECTBaMH (ITPOCTOE BEIIECTBO — OKCHJT — THAPOKCH — COJIb);

® XapaKTepU30BaTh OOIIME XHUMHYECCKHE CBONCTBA KHCJIIOTHBIX M OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHHMH W COJICH C MO3WIUH TEOpUHU
ANEKTPOIIUTUYECKON JUCCOIUAIINN; CYIIHOCTh SJEKTPOIUTUYECKON NUCCOIMAIINY BEIIECTB ¢ KOBAJICHTHOH MOJSIPHON Y MOHHOW XUMUYECKOU



CBSI3bI0; CYIITHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIIHiA;

IPUBOANUTE MPUMEPHI PeaKlUil, NOATBEPKIAIOIINX XUMUYECKHE CBOWCTBA KHCIOTHBIX U OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHUN M COJIEH;
CYILLIECTBOBAHHME B3aUMOCBSI3U MEXK/y OCHOBHBIMH KJIaCCAMHU HEOPTaHMUYECKUX BEIIECTB;

KJIacCU(UIIUPOBATh XMMUYECKHE PEAKLIUU 110 «M3MEHEHHIO CTETICHEeH OKHMCIICHUS DJIEMEHTOB, 00pa3yoIuX Pearupyonue BeIecTBaY;
COCTABJIATh YPAaBHEHUS IEKTPOJIUTUYECKON JUCCOLMALMU KHUCIOT, OCHOBAaHUM M COJICH; MOJEKYJISPHbIE, MOJIHbIE M COKpAIllEHHbIE MOHHbIE
YpaBHEHHUS PEAKLMM C ydacTHEM 3JIEKTPOJUTOB; YPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI, UCIOJB3Ysl METOJ 3JIEKTPOHHOIO
OanaHca; ypaBHEHUs PEaKLMH, COOTBETCTBYIOUIMX I10CJIEJOBATEIBHOCTU («LEMOYKe») MPEBpaIleHUl HEOPraHWYECKUX BEIECTB Pa3IMYHbIX
KJIaCCOB;

OIIpEAEIATh OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE B OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX;

yCTaHaBJIMBAaTh IPUUMHHO-CIIEICTBEHHBIE CBSA3M: KJIaCC BELIECTBA — XUMHUYECKHE CBOMCTBA BEIIECTBA;

HAOJI0AATh M OMKCHIBATh PEAKIIUU MEXKIY dJIEKTPOIUTAMHU C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIIM POJHOTO) S3bIKA U S3bIKa XUMHUH;
IIPOBOAUTD OMBITHI, TOJTBEPKIAIOLINE XUMUYECKIE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB.

MeTanpenMeTHme pe3yJdbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

JIeNIaTh [IOMETKH, BBIIMCKH, IUTUPOBAHUE TEKCTA;

COCTAaBJIATH JOKJIAL;

COCTaBJISATh HA OCHOBE TeKcTa rpaduku, B TOM uucie ¢ npuMeHeHueM cpeacts UKT;

BJIAJICTh TAKUM BUIOM H3JI0KEHUS TEKCTA, KaK PacCyKIACHUE;

UCIOJb30BaTh TAKOH BHJ MBICICHHOTO (MJ€albHOTO) MOJEIMPOBAHHUSA, KaK 3HAKOBOE MOJENMpPOBaHME (Ha NMpUMEpEe ypaBHEHMH peakuuit
JUCCOLMAIIMHU, HIOHHBIX YPaBHEHUH peaklui, MOIypeakuil OKHCIEHUS-BOCCTAHOBIICHNUS);

pa3nuyaTh KOMIOHEHTHI JOKa3aTelnbCTBa (TE3UC, apIryMEHTHI U (JOpMY J10Ka3aTeIbCTBA);

OCYILIECTBJIATh MPAMOE UHAYKTUBHOE J10KA3aTEIbCTBO.

I[eMOHCTpaI[I/II/I. HcnpiTaHue BEMIECTB U UX pacTBOPOB Ha SJICKTPOIIPOBOAHOCTE. 3aBUCHMOCTb SJICKTPOIIPOBOAHOCTU YKCYCHOﬁ KHUCJIOTBI OT

KOHIEHTpaluu. B3anmopelicTBre MHKa ¢ cepoid, coNsiHOM KucioTo, xaopuaoM meau (I11). 'openue maruus.

JlaGopaTopHble onbIThI. §. Peakunu, XapakTepHble Ul pacTBOPOB KUCIIOT (COISIHOM MU cepHoi). 9. Peakuuu, XapakTepHble I pacTBOPOB

uienoueit (ruapokcu1oB HaTpus uian kanusi). 10. Ilomyuenue u cBoiicTBa HEpaCTBOPUMOT0O OCHOBaHUS, HanpuMep ruapokcuaa meau (I1). 11. Peaknum,
XapakTepHbIe I pacTBOPOB cojiel (Hanpumep, s xjaopuaa meau (I11)). 12. Peakuuu, XapakTepHble 1151 OCHOBHBIX OKCHIOB (HAaIlpuMep, JUIsl OKCUAA
kanbius). 13. Peakiuu, XxapakTepHbIe 1T KUCIOTHBIX OKCHIOB (HAIIpUMED, TSl YTIIEKHUCIIOTO Ta3a).

IIpakTyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBAHUM, OKCH/IOB U COJIEH.
IIpakTnyeckas padora Ne 7. PemnieHne skcriepMMEHTaIbHBIX 3a/1a4.



IIpeaMeTHbIE pe3yabTaThbl 00y4eHHs

VYyamuiicst JOJKEH ymems:

oOparathcs ¢ 1a00paTopHBIM 000PYIOBaHUEM M HArPEeBaTEIbHBIMH TPHUOOPAMU B COOTBETCTBUU C MPABUIIAMH TEXHUKHU 0€30MIaCHOCTH;
BBITIONTHSATH MPOCTEUIITNE MPUEMBI 0OpaIIeHUs € JJA0OPATOPHBIM 000PYIOBAHHEM: TAOOPATOPHBIM IITATUBOM, CITMPTOBKOM;

Ha0JII0/1aTh 32 CBOMCTBAMH BEIIECTB U SIBJICHUSMU, TIPOUCXOSIINMU C BEIIECTBAMU;

OMUCHIBATh XUMHYECKUHN IKCIIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOI0 UJIM POJIHOTO) SI3bIKA U S3bIKA XUMUH;

JIeN1aTh BBIBOJIBI IO PE3yJIbTaTaM IMPOBEICHHOIO SKCIIEPUMEHTA.

MeTanpeameTHbie pe3yJibTaTbl 00y4eHUs

Ydamuiics JOJKEH ymems:
®  OIpeNeNsITh, HCXOAA U3 y4eOHOH 3a1au, HEOOXOIMMOCTh HEMOCPEICTBEHHOTO HIIM OTIOCPEIOBAHHOTO HAOJIFOACHUS;
®  CaMOCTOSTENBbHO (POPMUPOBATH MIPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHUSA K YPOBHIO IOJAI'OTOBKH BBIITYCKHUKOB.

BhINYCKHUK HAYYUTCS:

* OMHCHIBATh CBOMCTBA TBEPABIX, XKHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIIEISAA UX CYIIECTBEHHbIE IPU3HAKH;

¢ XapaKTCpU30BaTh BCHICCTBA II0 COCTaBy, CTPOCHHUIO H CBOﬁCTBaM, YCTaHaBJIMBATL IMPHUYUHHO-CICACTBCHHBIC CBA3HM MCEXKAY JdaHHBIMH
XapaKTEpPUCTUKAaMHU BEILIECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHX IOHSTUH «aToM», «MOJIEKYyJIa», «XMUMHUECKHUH HIIEMEHT», «IPOCTOE BELIECTBO», «CI0XKHOE
BEILIECTBO», «BATIEGHTHOCThY», UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMHH;

* U300pakaTh COCTaB MPOCTEHMIINX BEIIECTB C MOMOIIBIO XUMUYECKHX (POPMYJI U CYLUIHOCTh XMMMUYECKHUX PEAKLIUH C MOMOILBI0O XUMHUYECKUX
YpaBHEHUH;

* BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEILIECTB, a TAKKE MAcCCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA B COECIMHEHHUSIX
JJIs OIICHKHU UX HpaKTI/I‘-IGCKOI\/'I 3HAYUMOCTH,

* CpaBHHMBATh 110 COCTABY OKCHU/IbI, OCHOBAHUS, KIUCIIOTHI, COJIH;

° KJ'IaCCI/ICbI/IHHpOBaTI) OKCHJBI 1 OCHOBAHUJ I10 CBOﬁCTBaM, KHCJIOTBI U COJIK ITO COCTAaBY,

* OJIH30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM M XUMUYECKON MTOCYIOH;

¢ IPOBOAUTE HECIOXHBIC XUMHUYCCKUC OIIBITHI U Ha6J'II021€HI/I$I 3a U3MEHEHUSIMU CBOMNCTB BCIICCTB B IPOLECCE HUX HpeBpaHleHHﬁ; CO6J'IIO)IaTI)
MpaBWJIa TEXHUKH 0€30MaCHOCTH MPU IPOBEJICHUH HAOIIOICHUN U OIBITOB;

* pa3Iuy4aTh SKCHEPUMEHTAIBHO KHUCIOTHl U IIENOYH, MOJIb3YSACh MHIMKATOPAMH; OCO3HABaTh HEOOXOJUMOCTh COOJIIOIEHHSI Mep 0€30MacHOCTH
MIpH OOpaIeHNH ¢ KUCIOTaMU U MIET0YaMH.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona . 1. Mengeneena;




* OMMCHIBATh U XapaKTE€PU30BaATh TAOINYHYIO (OPMY EPUOJUUECKON CUCTEMBI XMMUYECKHUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SJEP U PacIpEACIICHNE YUCIIA 3JIEKTPOHOB 10 3JEKTPOHHBIM CJIOSIM aTOMOB XMMHMUYECKHUX 3JIEMEHTOB MaJIbIX
IIEPUOJOB NIEPUOJUIECKON CUCTEMBI, a TAK)KE KAl U KaJIbLIUS;

* pa3auy4aTh BUJbl XUMUUECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO NOJISPHYIO, KOBAJIEHTHYIO HEMOJSPHYIO U METAJUIMUECKYIO;

* 1300paxkaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 0OPA30BAHHBIX XUMUUYECKUMU CBSI35IMH Pa3HOI'O BUAA;

* BBISIBJISITh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAUINYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METANINYECKHUX;

* XapaKTepu30BaTh XMMHUYECKHE 3JIEMEHTbl U MX COEIMHEHMS] Ha OCHOBE IOJIOKEHHUS 3JEMEHTOB B MEPHOJMUYECKON CHCTeME U OCOOCHHOCTEH
CTPOEHMS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHYECKOE 3HAYCHHE IEPUOAMYECKOrO 3aKOHA M INMEPHUOJUYECKONM CHCTEMbl XMMHUYECKHUX JJIEMEHTOB
. 1. MenneneeBa; * 00bACHATH CYyTh XMMUYECKHX MPOLIECCOB U MX MPUHIMITAAIBHOE OTINYNE OT (PU3HUECKUX;

* Ha3bIBATh IIPU3HAKU U YCJIOBHS IPOTEKAHNUS XUMUYECKUX PEAKIIMA;

* YCTaHaBJIMBATh NIPUHAIICKHOCTh XUMUYECKON peakuu K ONpeAesIEHHOMY TUILY [0 OJHOMY M3 KJIaCCU(PHUKAMOHHBIX IPU3HAKOB: 1) 10 YUCIy U
COCTaBY MCXO/IHBIX BEIIECTB U MPOAYKTOB peakMU (PeaklUu COSUHEHUS, pa3I0kKeHUs, 3aMellleHUs] 1 0OMEHa); 2) 1O BbIIEICHUIO UM MOITIOLICHUIO
TEIUVIOTHl (peakUuu SK30TEPMHUYECKHE M DHJOTEPMHUYECKHE); 3) IO M3MEHEHUIO CTENEHEHl OKHUCIIEHHWS XUMHUYECKHX DJJEMEHTOB (peakiuu
OKHCJIUTEIHbHO-BOCCTAHOBUTEIIBHEIE); 4) TI0 00PaTUMOCTH Tporiecca (peakiuy 00paTuMbIe U HEOOpaTUMBIE);

* COCTaBJIATh YPABHEHUs JJIEKTPOJIUTUYECKON JUCCOLMALIMU KUCIIOT, LIEIOYEH, COJIEH; MOJHbIE U COKpALICHHbIE MOHHBIC YPaBHEHUs PEaKLMM
oOMeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIINA;

* IPOTHO3UPOBATh MPOJAYKTHl XMMHYECKHX pEaKUud Mo (QopMmyliaM/Ha3BaHUSM HCXOAHBIX BEIIECTB; OMPEICNSATh HMCXOJIHBIC BEIIECTBA 10
(dbopMynaM/Ha3BaHUSAM IPOTYKTOB PEAKLIUY;

* COCTABJIATh YPaBHEHHUS peaKlui, COOTBETCTBYIOIIMX IOCIEIOBATEILHOCTH («IIETIOUYKE») MPEBPALEHUN HEOPraHMUECKUX BEILECTB Pa3IN4HbIX
KJIACCOB;

* BBISIBJISITH B IIPOLIECCE AKCIIEPUMEHTA MPU3HAKU, CBUAETEILCTBYIOIINE O MPOTEKAaHUN XUMHUYECKON peaKiny;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEH PaCTBOPEHHOTO BEILIECTBA;

* ONPENIENATh XapaKTep CPe/Ibl BOAHBIX PACTBOPOB KUCIIOT U LIEN0YEH 110 U3MEHEHHUIO OKPACKU MHAUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEAKLIUH, TOATBEPKIAIOIINE HAIMYNE B BOJHBIX PACTBOPAX BEIIECTB OTAEIBHBIX HOHOB

* ONpENeNATh NPUHAAJICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 U3YUEHHBIX KJIACCOB/TPYIIIT: METaJIbl 1 HEMETAaJIJIbl, OKCH/IbI, OCHOBaHMSI,
KHCIIOTBI, COJIH;

* COCTaBJIATH (POPMYJIBI BELIECTB 110 UX HA3BAHMSIM;

* OIIPENENSTh BAJIGHTHOCTD U CTENIEHb OKUCIIEHHS YJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPTAHUUECKUX COSAMHEHHH 110 BAJIEHTHOCTSIM U CTENIEHSIM OKHCIIEHHUS AJIEMEHTOB, a TAaKXKe 3apsiiaM HOHOB, YKa3aHHBIM
B Ta0JM1Ie PACTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJEH;

* O0BSICHATh 3aKOHOMEPHOCTU W3MEHEHMsI (PU3NYECKMX U XUMHUYECKHMX CBOMCTB IMPOCTHIX BEUIECTB (METAUIOB M HEMETANIOB) M MX BBICHIMX
OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMHU BTOPOTO M TPETHET0 MEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JIsl TPYII OKCHI0B: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTepHBbIE IS KaXKJJ0T0 U3 KIIACCOB HEOPTaHUYECKUX BELIECTB: KUCIOT, OCHOBAHH, COJIEH;

* IPUBONUTH MIPUMEPHI PEAKIUH, TOATBEPKAAIOINX XUMUYECKUE CBOWCTBAa HEOPIaHUYECKUX BEILIECTB: OKCUI0B, KUCIOT, OCHOBaHUM U CoJe;

* OIPEJENSATH BEIIECTBO-OKUCIUTEIND U BEIIECTBO-BOCCTAHOBUTEID B OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUAX;

* COCTaBJIATh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OaNaHC (U1l U3YUEHHBIX peakluii) Mo MpelIoKEHHBIM CXeMaM peaKIuii;



* IIPpOBOANTH na6opaTopHLIe OIIBITHI, TIOATBEPKAAOINEC XUMHUYCCKUE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB,

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAVYUTHCSH:

* PaMOTHO 00OpaIaThcs ¢ BEIECTBAMU B IIOBCEIHEBHOW KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTh COOJIIOICHHUS ITPABHII HKOJIOTMYECKU OE€30MacHOT0 MOBEAEHUS B OKPY KaloIlel IPUPOIHOM cperie;

* IOHUMAaTh CMBICII U HEOOXOIUMOCTh COOJIIOJCHHS TMPENNUCAHUHN, MpenIaraeMblX B HMHCTPYKIHSIX MO HCIOJIB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOW XMUMHHU U JP.;

* MCIOJIB30BATh MPUOOPETEHHBIE KITFOUEBbIe KOMIIETEHTHOCTH MIPU BBHIIIOJHEHUH MCCIIEA0BATEIBCKUX MPOEKTOB MO U3YYSHHUIO CBOMCTB, CIIOCOOOB
MOJIy4Y€HHUS U PACIIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTD, UCIIOJIb3Ys CPEJCTBA YCTHOM M MMCbMEHHON KOMMYHHKAIIUU TPU pabOTe ¢ TEKCTaMU y4eOHHKa
U JIOTIOJIHUTEIBHON JTUTEPATYpPO, CIPABOYHBIMU TA0JIMLIaMH, IPOSBIISITH TOTOBHOCTh K YBaXXCHUIO HHOM TOYKU 3PEHUS MIPU OOCYKACHUU PE3YJIbTaTOB
BBITIOJTHEHHON padOoThI;

* OOBEKTHBHO OLIEHWBAaTh MH(OPMAIMIO O BEIIECTBAX M XMMHYECKHX IpOIleccaX, KPUTHUYECKH OTHOCUTHCS K ICEBIOHAYYHOW HH(OpMAIIHH,
He00POCOBECTHOM peKJiaMe, KacaroIIecsl UCII0JIb30BAHUS PA3IUYHBIX BEIIECTB.

* 0CO3HABaTh 3HAYEHHUE TEOPETHUECKUX 3HAHUM JIJIS MPAKTUYECKOU IeATEIbHOCTH YEI0BEKa;

* OIIMCBIBATh U3YUYECHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOI'O aHaJln3a;

* IPUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSIX MEPHOJUYECKONM CHUCTEMbl XUMHUYECKHX SJIEMEHTOB Ui OOBSICHEHHUS W TPEIBUICHHUS CBOWCTB
KOHKPETHBIX BEILIECTB;

* pa3BUBaTh HHGOPMAIMOHHYIO KOMIIETEHTHOCTD MOCPEICTBOM yTiyOJIeHHs 3HaHUN 00 UCTOPUM CTaHOBJICHHS] XUMHUUYECKON HAayKH, €€ OCHOBHBIX
MOHATHUM, IEPUOANUECKOT0 3aKOHA KaK OJIHOTO U3 BaXKHEUIIINX 3aKOHOB IIPUPO/IbI, & TAKKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKH U TEXHUKH.

* COCTaBJIATh MOJIEKYJISIPHBIE U MTOJIHBIE MOHHBIE YPABHEHUS MO COKPAILIEHHBIM HOHHBIM YPaBHEHUSM;

* IPUBOJIUTH IPUMEPHI PEaKUi, MOATBEPHKAAIOIINX CYIIECTBOBAHNE B3aUMOCBS3H MEXKIY OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATH PE3yJIbTAThl BO3CHCTBUS Pa3IMUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XUMHUECKON PEeaKLny;

* IPOTHO3UPOBATH PE3YJIbTAThl BO3JACHCTBHS pa3IMUHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHSI.

* IPOTHO3UPOBATh XMMUYECKHE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTh BEILECTBA IMPOSBIATH OKHUCIUTENbHbIE HJIM BOCCTAHOBHUTEIbHBIE CBOMCTBA C Y4ETOM CTENEHEH OKHCIIEHUs
AJIEMEHTOB, BXOJSIIUX B €0 COCTaB;

* BBISIBIISITH CYILIECTBOBaHHE F€HETUUECKOI B3aMMOCBSI31 MEX/ly BEILIECTBAMU B PsIly: MPOCTOE BEIIECTBO — OKCHJ — T'MJIPOKCHUJ — COJIb;

* OPraHU30BbIBaTh, IPOBOAUTH YUEHUUECKUE IIPOEKTHI 10 UCCIEA0BAHUIO CBOMCTB BEILIECTB, MMEIOIINX BaXXHOE IPAKTHYECKOE 3HAUCHHUE.




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

(2 uaca 6 neoenio, 6ce2o 68 uacoe)

No Ko.1-Bo [daTa npoBenenust
n/m Ha3zBanue TeMbl YPOKa 4ACOB HpnMeanne
«a» «o»
Tema 1. BBenenne (61{)
1 Bognsrit nacTpykTax mo Th npu pabote B kabuaere xumun. [Ipeamer 1a
xumun. BemecTsa.
2 [IpeBpamenns BeniecTs. Poih XUMHX B )KU3HHU YEIOBEKA. 1q
3 IpakTnyeckas padora Nel. «[Ipuémnl 1
oOpamienns ¢ mabopatopHeiM 00opynoBanuem» Mucrpykraxk Th 1
4 Ilepuonuueckas cucreMa xumuyeckux anementoB .. Menneneesa. 1q
3HaKH XUMHYECKHX JIEMEHTOB.
5 Xummaeckue Gopmyiel. OTHOCHTENEHAS aTOMHASI M MOJICKYJIIPHAS la
Macca.
6 IpakTunyeckas padora Ne2. «Habnronenue 3a ropsiei cBeqoin g
Hucrpykrax Th
Tema 2. ATOMBI XMMHYECKHX 3JIEMEHTOB. (7(_[)
7 OcCHOBHBIE CBelleHHs 0 cTpoeHn: atoMoB. CoctaB aToMoB. M30TOTIEI. lu
CrtpoeHue AIEeKTPOHHBIX 000JI0YEK aTOMOB.
8 1g
9 WNonsbl. MoHHast xuMuueckas CBS3b. 1y
10 KoBanenrnas cBs3b. 1g
11 MerTammmdeckass XHMHUYECKasl CBS3b. 14
12 O06o0011IeHNe U CCTeMAaTH3aIns 3HAHUH 110 TeMe: «ATOMBI XUMHYECKHUX 1
HIIEMEHTOBY 1
13 Kontpoasnas padora Nel o teme: «Amomsl Xumuueckux 21emMeHmos 1yq
Tema 3. IIpocThie BemecTBa. (5q)
14 IIpocThle BemecTBa-MeTaIIbI. 1g
15 IIpocTsle BemecTBa ~-HEMETAIUITBL. AJIOTPOIIHSL. 1u
16 Konnuectso BemecTa. Mons. Monspras macca. 1a




MounspHslii 00bEM ra3os.

17 lua
18 Pemenne 3aJ1a4 110 TeMaM. ((MOJlﬂprllz obvem 2306, Kou4vecmeo lq
seujecmesa.
Koa-Bo [daTa npoBenenust
Ha3Banue TemMbl ypoka 4acoB IIpumeuyanue
Ne
«a» «o»
n/n
Tema 4. CoenHeHHe XUMHYECKHX JJIEMEHTOB. (16q)
19 CTeneHb OKUCIICHHS. 1q
20 Bakneiimme kinacchl OMHAPHBIX coeMHEHUH. OKCHIBL. lq
OcHoBaHusl.
21 14
Kucnotsr.
22 1g
23 | Conn. 1g
24 | CocraBnenne ¢hopMyIT COJEH. 14
25 O00011IeHNE ¥ cUCTEMATH3aLMs 3HaHN 110 TeMe «BakHelme 1
KJIACChl OMHAPHBIX COCTUHEHHID T
AmMopdHbIe 1 KpHCTaJUTMYecKre BelecTBa. Kpucrammmueckue
26 | PEIIETKH. 1u
27 YucTele BellecTBa U CMECH. 1g
8 IIpakTHyeckast padbora Ne3. « AHa/n3 MOYBBI U BOABI la
Hucrpykrax Th
29 | MaccoBas 107151 KOMITOHEHTOB B CMECH. 1y
30 Pemienue 3aay Ha HAXOXKIEHUE MACCOBOM JJOJIM KOMIIOHEHTOB 14
CMECH.
31 Pemenne 3ama4 Ha HAXOXKACHNE MAacCCOBOM JTOJTM KOMITOHEHTOB 14
pacTBopa.
IIpakTuyeckas padora Ned. «IIpuroroBinenue pacTBopa caxapa ¢
32 3a/laHHOW MacCOBOH J10JIel paCTBOPEHHOI'O BEIIECTBAY lu
Hncrpykrax Th
33 O0o00m1eHre U crcTeMaTh3anys 3HaHui 1o Teme: « CoeTMHEeHus 14

XHUMHUYCCKUX DJICMCHTOB)).




KonTpoabhas padora Ne2. o teme: « CoeouneHust Xumuueckux

34 | snemenmosy. 1g
Tema 5. U3MeHeHUsI, MPOUCXOSIIIINE C BEIECTBAMH. (12q)
35 dusnueckue IBICHUS B XUMHUU. 1g
36 | XuMudeckue sBIcHUSI. XUMUYECKHE PEAKIIH. 14
37 3aK0H COXpaHEHUsI MACChI BEIIECTBA. XUMUUCCKUC YPABHCHHS. 14
38 Pacuérhl 10 XMMUYECKUM YPaBHEHUSIM. 19
39 Penienue pacdeTHBIX 3a/1a4 10 YPABHEHUIO PEAKIUH. 1
q

40 Peuienne pacueTHbIX 3a1a4 Ha BBIYMCIEHUE MACCHI IPOAYKTa 1

peaKIum. q

THUIb XUMUYECKUX PEAKITHIA.
41 lg
42 Tunbl XUMHUYECKUX PEAKLUNA Ha IPUMEPE CBOMCTB BO/IbI. 1ua
43 CKopocTh XUMHUECKUX peakuuil. KaTtanuzaTopsl. 19
44 IIpakTHyeckast pabora NeS. lq

« Ilpu3Haku xumMuueckux peakuuity Uucrpykrax Th

O0o00mIeHre U crcTeMaTH3aIMst 3HAHUH 10 TeMe «M3meneHus,
45 POUCX005UUE C BEUIECMBAMUN . 1

KontpoasHas padota Ne3. o teme «M3menenus, npoucxoosujue

C 8ewecmeamuy.
46 la

Ha3Banue TeMbl K
A3BAHHUE TCMBI ypoKa Koa-Bo JlaTa npoBejeHus




Ne 4acoB «a» «0o» IIpumeyanue
n/n
Tema 6. PacrBopenne. PacTBopbl. CBOiiCTBA PaCTBOPOB JJIE€KTPOJUTOB. (22q)
OKHCANTETbHO — BOCCTAHOBUTE/IbHbIE PEAKIINU
47 PacTtBOpenune kak GU3NKO — XUMUUYECKHM TTporiecc. THIIBI
pactBopoB. [ToBTOpHBIN HHCTpYKTaXx 10 T.b. lg
48
Onekrpormtryeckas aucconunanus (D/1) 1g
49 OcHosusle monoxenus Teopun D/, (TI]]) 1a
50 | MonHble ypaBHEHUs peaKyid g
51 | YcnoBus npoTeKaHusl XUMHUYECKAX PEAKIIUil MeXITY pacTBOpaMH g
9JIEKTPOJIUTOB 0 KOHIA
52 | Kucnotsl, nX KitacCUpUKAISL. 4
CBoiicTBa KUCINOT.
53 lu
54 OcHoBaHUs, MX KIacCH(PHUKAIHS. 14
CBoiicTBa OCHOBaHHUH.
55 4
56 Oxkcuppl, UX Kiaaccu(UKamys U CBOUCTBA. 1q
Counu, uX CBOMCTBA.
57 4
I'eneTnveckas CBA3b MEXIY KIaCCaMU HEOPTAaHUIECKUX
58 | coenuHeHwMil. la
59 | IlpakTuuyeckas padora Ne6. «CBoiicTBa KHCIOT OCHOBaHUH, g
OKCUJIOB U coneily. Uucrpykraxk Th
O0o00mieHne U crcTeMaTh3alys 3HaHui 1o TeMe: «PacTBopeHre u
60 pacTBOPLI». lg
61 | OxucnurenbHO-BOCCTaHOBUTENbHBIE peakuun (OBP).

lua




62

CocraBienue 3nekTpoHHOro 6ananca 8 OBP. lu
63 CBoliCTBa IPOCTHIX M CIIOKHBIX BemecTs B ceete TOJ u OBP 1g
64 I[pakTuyeckasi padora Ne7. PereHne s3KCIepUMEHTATBHBIX g
3aaa4 1o teme: «OBPy» Mucrpykrax Th
65 O0600meHne 1 CUCTeMAaTH3aI|s 3HAHUH 10 TeMe «PacTBopeHue.
PactBops!l. CBONCTBa pacTBOPOB JIEKTPOIUTOB, HOHHBIE YPaBHEHNS, 1g
OBP».
66 HUTorosasi koHTpoabHast padoTa Ned 3a kypc XxuMuu 8 Kiacca 1u
67 AHaM3 HTOTOBOH KOHTPOIBHOU PabOTHI. g
68 IlopTpeTHas ranepest BEIMKUX XUMUKOB 1g




Hoypoquoe njlaHupoeanue no xumuu, 8 Kknace,
(2uaca 6 neoeno, écezo 68 uacos), YMK O. C. I'abpuensana

Ne Ne CopepxaHue MporpaMMHOIO Ko | Hdara IToBropenue | Jloma
ypOKa | ypoka | mMarepuana - IHee 3anmanusi, popmupytonme YV ]|
1o 1o yec 3az1a- Hcnons3oBa-
npen- | TeMe TBO HUE peryns- | nIO3HaBa- | KOMMYHHU- | JINYHOCT Hue UKT
METy ya- TUBHBIC | TEJIbHbIC | KATUBHBIC | HbIC
COB
Tema 1. BBegenne B xumuio (6 yacoB)
1 1 BBoanslii nHCTpYKTax no Th 1 ®dusznyeckue | §1, ®opmu- | ®opmu- | Popmu- dopmu-
pu paboTe B KAOMHETE XUMHH. CBOIICTBa, yop. 4 | poBaHUE | pOBaHHME | pOBaHUE poBaHUe
[Ipeamer xumun. BemiecTsa. dusnaeckoe MOHSTUS | YMEHUSI | yMEHUS WHTEpeca
TEeJ0 0 XuMHUM | HaOmoga | paborath | K
2 2 [IpeBpamienus Bemects. Poib 1 Ousuueckue | §2, 3 u ee Tb, B Iapax, HOBOMY | BupryanbHas
XMMHH B KU3HU YeJIOBEKa. CBOIiCTBa poinu B JIeNnaTh OTBEYaTh | OpeaMme- | Jadboparopus
3 3 IpakTuyeckue padorbr: Nel. |1 AToMm c.174 | xu3HK BBIBOJBI | Ha Ty. [Ipe3enramus
«ITpuémsbr YyeJioBeKa | Ipu BOTIPOCHI
oOpareHust ¢ J1abopaTopHBIM MpOBE/IE | YUUTENs,
000pyJIOBaHUEM» HUU yMEHHE
4 4 [Tepuonnueckas cucrema 1 §4 OIIBITOB, | MCIIOJIB30-
XAMUYECKUX 3y1emMeHToB [[. 1. YMEHHA | BaThb
MenneneeBa. 3HaKu paboTarh | XUMHUYECK
XUMHUYECKHX DJIEMEHTOB. C KHUTOH | Wi 5I3BIK,
5) ) Xumuyeckue GopMyJibl. 1 Hauwmensiiee | §5 nce YMCHHC
OTtHocuTeNnbHAS aTOMHAS U oOrmiee yIp. nepuojM | paborarh
MOJIEKYJIIpHAs Macca. KpaTHOE, 14 YECKOM c
aToM, CHUCTC- XHUMHUYCC-
MOJIEKYJIa MOH. KoM
IOCYJIOH.
6 6 IMpakTnyeckue padorni: Ne2, 1 C.180
«Habnronenue 3a ropsieit
CBEYOI»
Tema 2. ATOMBI XHMHYECKHX 3JIeMEeHTOB (7 4acoB)
7 1 ‘ OcHOBHbIE CBEICHHUS O ‘ 1 ‘ AtoMm. ‘ §6,7 ‘ Popmu- ‘ Popmu- ‘ Popmu- ‘ Popmu- ‘ [IpesenTamus




CTpoeHHH aToMoB. M30TombI Crpoenue pOBaHME | pOBaHUE | pOBaHHE poBaHue
sqIpa aToMa MOHATHA | YMEHUS | YMEHHS UHTEpeca
8 2 CtpoeHue 3JIeKTPOHHBIX OneKTpoH §8, 0 cTpoe- | paboTaTh | CIyIIaTh K IIpesenranus
0001109€K aTOMOB. [Tepuon. 9c.52 | Huu c YUHTENA, KOHKpET-
['pynma yop.2 | aroma, KHUTOH, | BECTH HOMY
9 3 Honbl. MoHHas Xumudeckas §10 XMMHYEC | YMEHHMA | AMAlor ¢ | XMMHYEC
CBSI3b. ymp. 5 | Koi UHTETPH | YUUTEIEM | KOMY
c.62 CBSI3U U poBath U IPYTUMH | 3JICMCH-
10 4 KoBanenrtHast cBs3b. §11, ce 3HaHUA yJamumu- | Ty, [Ipe3enTanus
ymp.2 | BUAAX. n3 Csl. IIOHCK
c.66 buzuku JIOTIOTHU
11 5 Merammueckas XUMHYECKast §12 B TENBHOH | [IpesenTanus
CBS3b. XUMHIO. uHpopma
12 6 O060061eHre U cucTeMaTu3anus §4-12 NUERY [IpesenTarus
3HaHUH MO TeMe: K ATOMBI IToBTO HEM.
XUMHYECKUX JIEMEHTOBY» pUTH
OCHOB
HBIE
TTOHST
ust
TEMBI
13 7 KonTtpoabsnas pa6ora Nel no
TeMe: «Amombl XumMudecKux
9EeMEHMNO08Y
Tema 3. IIpocTbie BemecTBa (5 4acoB)
14 1 [IpocTeie BelecTBa-MeTaIbI. Ousnueckne | §13 ®opmu- | YmeHnue | YMeHue Osnane- | IlpesenTanus
CBOICTBa poBaHHE | paboTaTh | COTPYAHU | HUE
15 2 [IpocTsle BemecTBa-HEMETAIIIBL. Ouznueckue | §14, MOHATUA | C 4aTh C HaBbIKa-
AnnoTtponusi. CBOMCTBa ynp.3 | o MeTan- | ydeOHM- | yUUTEIeM | MU JUIs
16 3 KommgecTo BemecTBa. Mob. OtrHocutenbH | §15, nax, KOM, B ITIOWCKE | TIPAKTH-
MonspHas macca. as aToMHas ¥ | ynp.l- | HEMeTan | JIONOJIHK | U cOope YeCKOM
MoJIeKyIsipHa | 3 nax, TeIbHOU | MHpoOpMAI] | AeATelb-
sL MAcChl KOJIMYEC | JIUTEepaTy | Uu, HOCTH.
17 4 MounsipHbIi 00HEM Ta30B. Komuuectso | §16, TBE pOM.IIEpH | CITylIaTh
BCIIECTBA ymop.1l, | BEOECT- | oau4ec- | €ro.
2 Ba. KO
18 5 Pemrenue 3aau no remam: KonuyectBo | §15, cucre-




«Monspnulil 06vem 2azos, BEIIlECTBA, 16 MOH.
KOIUYECE0 Geujecmen. MOJISIpHast yop.
Macca, 4-5,
MOJISIPHBIN c.85
00BeM,
MOCTOSTHHAS
ABoraapo
Tema 4. CoeuHeHnsi XUMHUYECKHUX dj1eMeHTOoB (16 yacoB)
19 1 CreneHb OKHUCIICHYSL. 1 §17, Qopmup | YMmenue | YMeHue VYmenne | IIpesenrtanus
yop.l, | oBanue | pabotaTth | paboTaTth | UCHOJb-
2 MOHSTHS | C B I1apax, B | 30BaTh
20 2 Baxwueiimue knaccoel OMHapHBIX 1 §18, 0 y4eOHHU- | Tpymmax, | 3HaHUS B
coeuHennid. OKCHIbL. yrp.l | CTEEHU | KOM, oTBeUYaTh | OBITY.
4 OKHUCJIe- | yMEHHE | Ha
21 3 OcHoBanus. 1 §19, HUS, COIIOCTaB | BOIIPOCHI
yIp.4- | KJIaccoB | IIATh, YUUTETIS.
5 coequHe | paboTraTh
22 4 Kucnorst 1 §20, HUH, c
ynp.3, | 9UCTBIX | hopmyna
5 BEILECT- MHU.
23 5 Comn 1 §21 Bax u
24 6 Cocrasienue hopMyJ1 CoJeid. 1 §21, CMecCsX.
ymp.2,
3
25 7 O00011IeHUE U CUCTeMAaTU3aIIHS 1 [ToBTO
3HAaHUU 10 TeMe «BaxHenmue PHTH
KJIACChI 6I/IHapHBIX COCHHHCHHﬁ)) OCHOB
HBIC
TOHST
ust
TEMBI
26 8 AmopdHubie u Kpuctayuinyeckue | 1 Atowm. §22 [IpesenTarus

BelllecTBa. TUNbI

Mouiekyiia




KpUCTATNIMNYCCKUX PCHICTOK

dusnueckoe

TEJO.
dusznyeckue
CBOICTBA

27 9 YucThle BELECTBA U CMECH. 1 CwMmecu. §23
Yucteie
BEILIECTBA

28 10 IpakTuyeckas padora Ne3. 1 C.181

«AHaJIM3 TIOYBBI U BOJIBD»
HNucrpykrax Th

29 11 MaccoBas 105151 KOMIIOHEHTOB B 1 CwMmecH. §24,

CMECH. Yucteie yIp.
BEIIECTBA 2,4, 7

30,31 | 12,13 | Pemienue 3ama4 Ha HAXOXKACHHUE 2
MAaccoOBOM 071 KOMIIOHEHTOB
CMECH.

32 14 IIpakTuyeckas padora Ned. 1 C.
«[IpuroToBIEHHE pacTBOpa caxapa 185
C 3a/IaHHOM MacCOBO¥ JoJei
PacTBOPEHHOTO BEIIECTBAY
Hucrpykrax Th

33 15 OG6001IIeHHE U CHCTEMATH3AINS
3HaHui 110 TeMe: «CoeTuHEHNS
XUMHUYCCKUX BJICMCHTOB.

34 16 KonTpoabnas padoraNe 2o | 1 §13-
TeMe «CoequHeHNs] XUMUIECKUX 24
3JIEMEHTOBY IToBTO

pUTH
OCHOB
HBIS
TIOHST
us
TEMBI

Tema 5. U3meHeHus1, mpoucxoisiue ¢ Bemecrsamu (12 yacos)

35 1 du3nyecKue SIBICHUS B XUMHU. 1 Croco6b1 §25, | ®opmu- | YMenue | YmeHue VYmenne | Ilpezenrtanus
paznmeneHus | ynp. 3 | poBaHue | paboTaTh | BECTH HMHTETpHU
cMecen MOHSTUH | C JTAAJIor, poBath

36 2 XUMUYECKHE SBIICHUS. 1 §26 0 y4eOHU- | paboTaTh | MOJydYeH

XHUMHUYECKHE PEAKIIHH.




37 3 3aK0oH COXpaHEHHUS MacChl 1 §27, XUMHUYE- | KOM, B Iapax, HBIE [IpesenTtarus
BEILIECTBA. XHUMHUYCCKHUEC yIp. CKHX nepuoaun | paboTaTh | 3HAHUS B
ypaBHEHWSL. 2-3 peaKkuu- | YeCKOu C MPAKTH-

38,39, | 4,5,6 | Pac4€rsl Mo XUMHUYECKUM 3 KomuuectBo | §28, SIX, UX cucre- YUYUTEJIEM. | YeCKOU

40 YPaBHCHUSIM. BEIL[ECTBA. yhp. | TUIax; MO, KH3HU.

MousipHas 2,3 YMEHUS | QJITOPUT
Mmacca. 1CcaTh MOM
Monsipublit peakuuu | paccras-
o0BbeM U JICHUS

4142 |78 TuIbl XUMHYECKUX PEAKIIHIA. 2 §29- | pacctaB- | ko3du-

30 JISTh MECHTOB
yup. YpaBHEC- B
1-2; HUE B XUMHAYEC

43 9 CKOpOCTh XUMHUYECKHUX PEAKLU. 1 §31- XUMHYEC | KUX
KaranuzaTopsr. 32 KX ypaBHE-

ymp. peakiuu- | HUsX;
2,6 aX. YMEHHUE

44 8 IIpakTuyeckas padora NeS. 1 C.183 AHTETPHA
« IIpn3Haku XMUMHUYECKUX poBaTth
peakuuii» Uncrpykrax Th 3HAHUA

45 9 O000IEHNE U CHCTEMATU3ALMS 1 Peakiun §25- u3
3HAHUU 10 TeMe «H3meHernus, pasnoxenus, | 32 du3HKH
npoucxodﬂmue C seujecmeamuy. COEeUHEHMS, IToBTO B

oOMeHa, pUTH XHUMHIO.
3aMeleHUs OCHOB

HBIE

MOHSAT

ust

TEMBbI

46 10 KonTposannas padora Ne3. o 1
TEME «H3M€H€HM}1, npoucxoaﬂmue
C geujecmeamuy.

Tema 6. Teopus 3J1eKTPOJIUTHYECKON JUCCOIMAIMU M CBOMCTBA KJIACCOB HEOPraHUYecKUuX coequHeHui (19 yacon)

47 1 PacTtBopeHne kak Gpu3nko — 1 HNonnas §34 ®opmu- | @opmup | Popmupo | Popmup | IIpezenranus
XUMHYECKHUi npowecc. Turbl CBS3b. pOBaHHME | OBaHHE | BaHHE OBaHHue
pacTBopoB. [ToBTOpHbIH KoBaneHnrtHas MOHATUM | YMEHUS | yMEHHS YMEHUS

nHCTpyKTax 1o T.b.




HETOJISIPHAS
Y MOJISIpHAs
cBs13b. MloHBI
48,49 |23 DIEKTPOIUTHYECKAS TUCCOL[HALIHST Kucnora §35-
(B) u teopus D1 36,
yup.
1,4,5
50 4 HoHHBIE ypaBHEHHS PEaKIHil OcHoBaHue §37,
ymp.2,
5
C.237
51 5 VYcnoBust NpoOTEKaHUsS XUMUYECKUX §32,3
PeaKuil MeKly pacTBOPaMHU 7
3JIEKTPOJIUTOB JI0 KOHIIA C.240
52-53 | 6-7 Kucnors B cBete TO/] §38,
yIIp.
3,4
54-55 | 8-9 OcnoBanus B ceere TOJ] §39,
yIp.
3,5
56 10 Oxcuipl, UX KiaccupuKanus u §40
CBOHCTBA. yop. 3
57 11 CoJu, UX CBOMCTBA. §41
yup.
2,5
58 12 I'eneTnyeckas CBsA3b MEKIY §42,
KJIacCaMU HEOPTaHUUECKUX yrp.
COEIMHEHMH. 2.4
59 13 IpakTuyeckas padoTa Ne6. C.241
«CBoMCTBa KHUCJIOT, OCHOBaHMIA,
OKCHJIOB M coJiei». Uucrpykrax Th
60 14 O000IIEHNE U CHCTEMATU3AIIMS IToBTO
3HaHui no Teme: «PacTBopeHue u PHTH
PacTBOPBD». HOHSIT
ne 00
HOHH

bIX

o
pacTtBo-
pax,
3JIEKTPO-
JINTAYEC
KOH
JIHCCOIH
aIyu,
HOHHBIX
ypaBHe-
HUSAX,
KHCJIO-
Tax,
OCHOBa-
HUH,
COJISIX,
OKCHJIOB,
OKHCIIH-
TEIBHO-
BOCCTaHO
BUTEIIb-
HBIX
peakuu-
X,

paborartb
c
y4eOHHK
oM,
aIropuT
MaMu
cocTaBiie
HUS
MOHHBIX
ypaBHEH
Ui u
paccTraHo
BKH

k03 Pu-
[[UEHTOB
B
OKUCJIH-
TEJIbHO-
BOCCTaHO
BUTEITb-
HBIX
peaxIuu-
SIX.

paboTtatb
UHIUBULY
aJIbHO U B
napax,
COTPYIHU
4qaTh C
YUUTEIIEM,
YMEHHE
3aJaBaTh
BOTIPOCHL.

UHTETPU
poBath
3HaHUS O
paccTBo-
pax,
KHCJIO-
Tax,
OCHOBa-
HUSIX,
COJISIX U
OKCHIAX
B
MOBCE/I-
HEBHYIO
YKU3Hb.

[IpezenTanus

[IpezenTanus

IIpe3enTanus

[Ipeszenranus

[Ipesenranus




peaxit

155:0.¢
61,62 | 15,16 | OxucnurenpHo- §43
BOCCTaHOBUTEJbHBIE PEAKIIUHT yIp.
(OBP). 17
63 17 CBoiicTBa IPOCTHIX U CIOKHBIX IIoBTO
BemectB B cBere TOJ] u OBP pHTB
IOHAT
ue 00
UOHH
BIX
peaxil
UAX
64 18 IIpakTuyeckas padora Ne7. C.242
Pemienue sxcrepuMeHTaIbHBIX
3aga4 o teme: «OBP»
HNucrpykrax Th
65 19 O000IIeHNE U CHCTEMATH3AIIHS [ToBTO
3HAaHUU 110 TeMe «PacTBopeHue. pHTH
PactBopbl. CBOIiCTBa pacTBOPOB OCHOB
QJICKTPOJIHUTOB, HOHHBIC aBHCHMU,
OBP?)I? M HbIE
[IOHAT
usa
TEMBI
66 20 HToropasi KOHTPOJILHAN padoTa
Ned 3a kypc xumun 8 kiaacca
67,68 | 21,22 | AHamu3 UTOrOBOI KOHTPOJIBHOM C.244

pabortsl. [lopTperHas ranepes
BEJIMKUX XUMHUKOB.




Onucanue y4e0HO-MeTOAMYECKOI0, MATEPHAJBLHO-TEXHHYECKOr0 U HHPOPMALIMOHHOT0 o0ecneyeHusi 00pa3oBaTeIbHOI0

nmpouoecca.
HatypasbHble 00beKTbI. HaTypanbHble 00bEKThI, UCTIOIb3yeMbIe B O0YYCHUN XUMHUH, BKIIOYAIOT B ce0sl KOJUIEKIIMA MHUHEPAJIOB U TOPHBIX MOPOJI,
METAJUIOB U CIUIABOB, MUHEPAJIbHBIX Y00pEHUH, jacTMacce, Kay4yKoB, BOJIOKOH U T. 1. O3HaKOMJIEHHE y4aluxcsi ¢ 00pa3laMyu UCXOAHBIX BEILECTB,
MIOJIyIIPOAYKTOB U FOTOBBIX M3/I€IUI NIO3BOJISET MOJYUYNUTh HAIJIAIHOE MPEACTaBIeHUE 00 3TUX MaTepuaax, UX BHEIIHEM BHJIE, @ TAK)KE O HEKOTOPBIX
¢u3nyeckux cBOMcTBaX. 3HAUYMUTENbHbIE Y4eOHO-IIO3HABATEIbHbIE BO3MOKHOCTHM MMEIOT KOJUIEKLUH, W3TOTOBJICHHBIE CaMMMU OOYYarOIIUMHUCS.
[TpenmeTs! Ui TaKUX KOJIICKIMA COOMPAIOTCS BO BPEMsl SKCKYPCHH U APYTHX BHEYPOUHBIX 3aHATHH.
Konnexkuu ncnosnb3yroTcs TOJABKO Ul O3HAKOMJIEHHS YYalllUXCs € BHEIIHUM BHJIOM U (U3MYECKMMU CBOWCTBAMM H3Y4aeMbIX BELIECTB HU
MaTtepuaios. Jljig MpoBeIeHUsI XUMUYECKUX ONBITOB KOJIJIEKLMU UCIO0Ib30BaTh HEJb3SI.
XuMHYecKHe peaKTHBbI U MaTepuasbl. OOpalleHre coO MHOIMMHU BELECTBaMU TpeOyeT CTPOroro COOJIIOJCHMs MPaBUI TEXHUKU O€30MacHOCTH,
0COOEHHO TIPH BHITIOJIHEHUH ONBITOB CAMUMH YYalIUMHUCS. Bce He0OX0uMBbIe MEpPHI MPEI0OCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIONINX JOKYMEHTAX H
MHCTPYKLHUAX, a TAK)KE B IOCOOUSIX AJIs yUUTENEeH XUMHH.
HauOonee yacTo ucnosnp3yeMble peakTUBbI U MaTepUAIbL:
1) mpocthie BeliecTBa - Me/lb, HATPHiA, KaJIbIIUH, ATIOMHUHHUN, MarHHA, )KeJIe30, IIMHK, Cepa;
2) oxcunabl — meau (1), kampims, xenesa (1), maraus;
3) KHUCIIOTHI - COJIsSIHAs, CepHAsl, a30THAS;
4) OCHOBaHWUsI - THAPOKCHU] HATPHS, THIPOKCUJT KalbLIUs, TUAPOKCH Oapusi, 25%-Hblil BOJHBINA pacTBOP aMMHAKa;
5) comu - xnmopunsl Harpusi, meau (1), sxenesa(lll); HuTpatel kanus, Hatpus, cepedpa; cynbdatel meau(ll), xkenesza(ll), xeneza(lll), amomunus,
aMMOHMSI, KaJIusi, OpOMM]] HATPHUS;
6) opraHuYecKHe COCTMHEHHUS - KpaxMall, MNIMIIUPHH, YKCYCHAsl KUCIIOTa, METHUIIOBBIN OpaHKeBbIi, (heHON(TaICHH, TAKMYC.
Xumuyeckas JadopaTopHasi OCyAa, annaparbl U NPUOOpbI. XUMUYECKas MOCyJa MOAPA3AEIsAeTCsl Ha ABE IPYIIBL I BBIIOJIHEHHS ONBITOB
YYalIMMKCS U JEMOHCTPALIMOHHBIX OIBITOB.
[Tpubopsl, anmapaTel U YCTAaHOBKH, MCIOJIb3yEMbIE HA YPOKaX XHMHUH, MOAPA3IEISAIOT HA OCHOBE MPOTEKAIOMIUX B HUX (PU3MUECKUX U XMMHUYECKHX
IIPOLIECCOB C yYaCTUEM BEIIECTB, HAXOASIINXCS B Pa3HbIX arperaTHbIX COCTOSHMSIX:
1) mpubopsl It pabOTHI C Ta3aMHu - MOJyYCHUE, COOMPaHUE, OYMCTKA, CYIIKA, TIOTJIONICHUE T'a30B; PEaKIIUU MEX/y TTOTOKaMH I'a30B;
2) ammapathl ¥ IPUOOPBI ISl OMBITOB C )KUAKUMH U TBEPAbIMHU BELICCTBAMH - TIEPErOHKa, (GUIBTPOBaHKE, KPUCTAILTH3ALHS; IPOBEICHUE PEAKI[HIA
MEX/1y TBEP/bIM BELIECTBOM U KHUAKOCTBIO, KUAKOCTBIO U KHUJIKOCTBIO, TBEPILIMU BEILIECTBAMH.
BHe 3T10i1 kitaccudukanmu HaxoaATCs JBE TPYNIbl y4eOHO! anmaparypsl:
1). 11 u3yueHus: TCOPETUUECKUX BOIPOCOB XMMHUU - WILTIOCTPAIIHS 3aKOHA COXPAHEHUS MAcChl BEIIECTB, JEMOHCTPALHS 3JIEKTPOIIPOBOIHOCTH
pacTBOpOB, AEMOHCTPALMsS ABM)KEHHS HOHOB B AJIEKTPUYECKOM IIOJIE; JUISl M3YUYEHHS CKOPOCTHM XUMHUYECKOW pPEaKIMM U XUMHYECKOIO
paBHOBECHS;
2). A WUTIOCTPAIMM XUMHUYECKUX OCHOB 3aBOJICKUX CITIOCOOOB MOTyYEHHsI HEKOTOPBIX BEUIECTB (CEPHOM KUCIOThI, aMMHUaKa H T. I1.).
BcnomorarenbHyo poiib UTpaloT U3MEpUTENbHbIEC U HAarpeBaTeIbHbIe TPUOOPHI, pa3IMuHble MPUCTIOCOOIEHUS ISl BHITIOTHEHUS OIBITOB.



Moaean. O6beKTaMu MOJICTUPOBAHMS B XUMHUH SBIISIIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIBI, 3aBOJICKUE aliapaThl, a TAKXKE MPOUCXOSIINE MPOIIECCHI.
B npenogaBanuy XMMHUU HCTIONB3YIOTCSI MOJIETN KPUCTALNTHYECKUX PEIIeTOK anMasa, rpadurta, cepsl, pochopa, okcuna yriaepona(lV), nona, xenesa,
Menu, maraus. Habopsl Mojieneit aToMOB sl COCTABIICHHSI IIAPOCTEPIKHEBBIX MOJIECTICH MOJICKYJT TPH U3YUYECHUU OPTraHUYECKON XUMHH.

YueOHble mocoOusi Ha Me4yaTHOW ocHoOBe. B mporiecce 0Oy4eHHS XMMUU HCIIONB3YIOTCS CIEAYIONIME TAOIHIBI MOCTOSHHOTO SKCIIOHHPOBAHUS:
«Ilepuonuyeckas cucrema xumuueckux snemeHToB J[. M. MenaeneeBa», «Tabmuiia pacTBOPUMOCTH KHUCJIOT, OCHOBAaHHMH W COJCH», «DJEKT-
POXMMHMYECKHUH Psii HANIPSHKEHUN METaJIOB).

Jlisi opraHu3aMy CaMOCTOSITEIIBHOM pa0OThl OO0ydYarOIMIMXCS Ha ypOKaxX HCIOJB3YIOT pa3HOOOpasHbIe MUIAKTHYECKHE MaTepualbl: TeTpaad Ha
MeYaTHOM OCHOBE, KAPTOUKU C 3aJaHUSIMH Pa3HOM CTENEHM TPYAHOCTU JUIsl M3YyYEHHs] HOBOTO MaTepuasa, CaMONPOBEPKH M KOHTPOJS 3HAHUU
yYaluxcs.

JKPaHHO-3BYKOBbI€ CpeAcTBa 00y4YeHHsl. DKPaHHO-3BYKOBBIC IMOCOOMS ICIATCS Ha TPU OOJIBIIME TPYMIBI: CTaTHYHBIC, KBa3WIWHAMHUYHBIC WU
nuHamMudHble. CTaTHYHBIMEA YKPAaHHO-3BYKOBBIMH CPEJICTBAMHU OOYUYEHUS SBIISIOTCS AUA(DHUIEMBI, TUATO3UTUBHI (CIIAl/bl), eAMHUYHBIC TPAHCIAPAHTHI
st rpadonpoekTopa. Cepun TpaHCHIAPAHTOB MO3BOJISIOT UMUTHPOBATh ABHUKEHUE IyTEM MOCIEAOBATEIIBHOTO HAJIOKEHHS OJTHOTO TpaHCIapaHTa Ha
npyroii. Takue cepun OTHOCST K KBa3UIMHAMUYHBIM 3KPAHHBIM TOCOOHSIM.

JIMHAMUYHBIMH SKPaHHO-3BYKOBBIMU TMOCOOUSAMHU SIBIISIIOTCS MPOU3BENEHUs KUHeMarorpada: IOKYMEHTAIbHOTO, XPOHUKAJIbHOIO, MYJIbTHILIN-
kanuoHHOro. K 93TO# ke Tpymme OTHOCSATCS SKPaHHO-3BYKOBBIC CPEACTBA OOyUYEHHS, JUISI MPEIbSBICHHUS WH(MOPMAUK KOTOPBIX HEOOXOIarMMa
KOMIBIOTEPHAs TEXHUKA.

TexHudeckue cpeacTBa odydeHusi. [Ipy KOMIUIEKCHOM HUCIOJIB30BAaHUU CPEJCTB OOydYeHHUs HEU30€KEH BOIPOC O BO3MOXKHOCTH 3aMEHBI OJTHOTO
MOCOOMsT APYruM, HampuMep AEMOHCTPAIMOHHOTO WM JabOpaTOpPHOIO OMbITa €ro M300pakeHHueM Ha dkpane. MHdopmarus, copepxarascs B
SKpaHHOM TOCOOWH, MPEICTaBIsIeT COOOW JHUIIL OTPaXEHHE pEealbHOr0 MHpa, W MOITOMY OHA JIOJDKHA HMMETh OMOPY B YYBCTBEHHOM OIIBITE
oOydaromuxcs. B mpoTuBHOM citydae (QOpMHUPYIOTCS HENpaBWIbHBIE W (QopMaibHBIE 3HAaHUA. OCOOEHHO OmMacHO (OPMUPOBAHHE HCKAKCHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPEJCTaBICHUMN, IOCKOJIBKY SKPAaHHOE MPOCTPAHCTBO U BPEMS 3HAYUTEIBHO OTIMYAKOTCSA OT PEAIbHOrO MPOCTPAHCTBA
Y BpEMEHU. DKpaHHOE TTOCOOUE HE MOXKET 3aMEHUTh CO00H peasibHbI 0OBEKT B MPOIIECCE €r0 MO3HAHUS BBULY TOTO, YTO HE MOXKET OBITh HICTOYHUKOM
YYBCTBEHHOT'O ONBITA O CBOMCTBAaX, CYHIECTBEHHBIX IIPU U3YUYEHUU XUMUU: LIBETE, 3aMaxe, KPUCTAUIMYECKOM CTPOEHUHU U T. 1. B TO ke Bpems mpu
HaJU4YUHU y YYalIuXcsl JOCTATOUHBIX YYBCTBEHHBIX 3HAHWW Ha HEKOTOPBIX ATamax OOyYEeHHsS BOCHPOU3BEIECHHE XHMHUUYECKOTO OIbITa B SKPAHHOM
MOCOOMH MOXKET OBITh OoJiee 11eTIecO00pa3HBIM, YeM €r0 MOBTOPHAS JEMOHCTPAIIHSL.

Ilnanupyemble pe3yJbTaThl H3y4YeHHsI YUeOHOT0 MpeaMeTa.

B pesynbrare nzydeHnus XuMUM Ha 6a30BOM YPOBHE YUEHUK JI0JKEH
3HATH/TIOHUMATh:

® XUMHUYECKYIO CHMBOJIMKY: 3HAKH XUMUYECKUX JIEMEHTOB, (OPMYITbI XUMHUECKHUX BEIIECTB, YPABHEHUSI XUMHUECKUX PEaKIINi;

® BaXKHEHIINE XUMHYECKUE MOHATHUS: BEIIECTBO, XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIbHbIE aTOMHAsA U MOJIEKYJISIpHAasi MacChl, UOH,
aJUIOTPOIHUSL, U30TOIbI, XUMUYECKAs CBSI3b, SJEKTPOOTPULIATEIbHOCTh, BAJICHTHOCTb, CTENIEHb OKHUCIEHHUS, MOJIb, MOJISIpHAsl Macca, MOJIIPHBII
00BbeM, BeIecTBa MOJICKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMSI, PACTBOPBI, SJIEKTPOJIUT M HEDJICKTPOIHUT, JICKTPOIUTHIECKAS TUCCOIHAITHS,
OKHCIIUTETh W BOCCTAHOBHTEIb, OKHCIICHHE W BOCCTAHOBJICHHE, TEIJIOBOW A((EKT peakmuu, CKOPOCTh XMUMHYECKOW PEaKIuu, KaTaau3,
XUMHYECKOEe paBHOBECHUE, YIIIEPOIHBIN CKeJeT, (DyHKIMOHAIbHAS TPYyTIIa, U30MEPHsI, TOMOJIOTHSI,;

® OCHOBHBIE 3aKOHBI XUMUU: COXPAHEHHUS MACCHI BELIECTB, IOCTOSHCTBA COCTABA, IEPUOANUYECKUIN 3aKOH;



® OCHOBHBIC TCOPUU XUMUU: XUMUYECKOU CBA3H, DJICKTPOJIMTUUECKON TUCCOLUALIMU, CTPOCHUS OPTaHUYECKUX COCIUHECHUM;

e BWKHEHIIME BCIIECTBA M MATEPHANIbl: OCHOBHBIE METAJUIBI M CIUIABBI;, CEPHAs, COJIAHAsA, a30THAs M YKCYCHAs KUCJIOTHI; IIEN0YH, AMMHAK,
MUHEpaJIbHbIe YAOOpEHMs, METaH, STHJIEH, aleTHJIeH, OEH30JI, 3TaHOJ, >XMPBI, MbLJa, TJIOKO3a, caxapo3a, Kpaxmall, KieTdaTka, OeiKH,
UCKYCCTBEHHBIEC U CHHTETUYECKUE BOJOKHA, Kay4yKH, IJIACTMACCHI;

yMeTh:

e Ha3bIBATh: 3HAKU XUMHUYECKHUX IIEMEHTOB, N3y4YECHHBIC BEILIECTBA 110 «TPUBUAIBHOW» WM MEKyHApPOJHOM HOMEHKIIATYpE;

e OIpeAesiTh. BAJICHTHOCTh U CTEIEHb OKUCIICHMS XUMUYECKHUX DJIEMEHTOB, TUIl XMMHUYECKOW CBSA3M B COCAVHEHUSX, 3aps] MOHA, XapakTep
Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHUH, OKUCIINUTENb U BOCCTAHOBUTEIIb, IPUHAIEKHOCTD BEIECTB K PA3JIMYHBIM KJ1accaM
OPraHUYEeCKUX COCAUHECHUM;

® XapaKkTepH30BaTh: 3JEMEHTHl MaJIbIX IEPUOJOB IO MX IOJOXKEHUIO B mepuoauueckoil cucreme J[.M.MenzaeneeBa; oOmue XHMHUYECKHE
CBOMCTBA METAJUIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKHX COCAWHEHMH; CTPOCHHE M XUMHYECKHE CBOMCTBA
M3YYEHHBIX OPTaHUYECKUX COCTMHECHUM;

e OOBSICHATBH: 3aBUCHUMOCTh CBOMCTB BELIECTB OT HMX COCTaBa W CTPOEHMs; MNPUPOAY XHMHUYECKOM CBS3M (MOHHOH, KOBAJEHTHOM,
METAJUINYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMUYECKON peakuy U MOJI0KEHNUS XMMUYECKOI0 PAaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB;

®  BBINOJHATh XUMUYECKUI HKCIEPUMEHT 10 PACHO3HABAHUIO BAXKHEHUIIMX HEOPraHUYECKUX (KUCIOPOA, BOJOPOJ, YIJIEKUCIBIA ra3, aMMHUaK,
pacTBOPBI KUCIIOT U IIEJI0ueH, XJI0pHU -, CylabdaT -, KapOOHAT-UOHBI, HOHBI AMMOHUS) U OPraHUYECKUX BELIECTB;

e BBIYMCJIATH. MACCOBYIO JIOJIO0 XMMHYECKOTO 3JEMEHTa MO0 (OpMyJie COeIWHEHHsI, MACCOBYIO JIOJIO PAaCTBOPEHHOTO BEIECTBA B PAcTBOPE,
KOJIMYECTBO BEUIECTBA, 00BbEM HIIM MAacCy PEareHTOB HITH MPOTYKTOB PEaKIHH.

® MPOBOAUTH CAMOCTOATEIBHBIN MOUCK XMMUYECKOH MH(POPMALIUHU C UCIIOIH30BAHUEM PA3IUYHBIX UCTOYHUKOB (HAYYHO-TIONYJISIPHBIX U3AaHUH,

KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); MCHOJIb30BATh KOMIIBIOTEPHBIE TEXHOJOTHH U1 OOpaOOTKH U Meperaud XMMHUYECKON
MH(OpPMAaLIUU U €€ MPEICTAaBICHUS B pa3IUUHbIX (hopMax;

HCI0JIb30BATh IPHMO0OpeTeHHbIE 3HAHUSA U YMEHHS B PAKTHYECKOI 1esiTeJIbHOCTH U MOBCEAHEBHOM KM3HH JIISA:

OO0BSICHEHUS] XUMUYECKUX SIBJIEHUH, IPOUCXOIAUINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

ONpeEICHUS BO3MOKHOCTH MPOTEKAHNS XUMUYECKUX ITPEBPAIICHUI B Pa3JIMYHBIX YCIOBUSAX M OLIEHKHU UX ITOCIEICTBUM;

9KOJIOTUYECKH IPAMOTHOIO ITOBEJCHUS B OKPYKAKOLIEH Cpelie;

OLICHKH BJIMSIHHSI XUMHYECKOTO 3arpA3HEHUS OKPYKAFOIIEH Cpeibl HA OPTaHU3M YeJIOBEKA U IPYTHE KUBBIE OPraHU3MBbI;

6e30macHOro 0OpalleHus ¢ TOPIOYUMH U TOKCHYHBIMU BEIIECTBAMHU, J1a00paTOPHBIM 000pyI0BaHUEM;

IIPUTOTOBJICHHSI PACTBOPOB 3a/laHHON KOHLIEHTPAIMH B OBITY M Ha IIPOU3BOICTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOH MH(pOpMAILINH, TOCTYyHAIOMIEH U3 pa3HbIX HCTOYHHUKOB.

JIOKyMEHTBI:

7. Ilpuxa3z MunobpHayku ot 17.12. 2010r. Ne 1897 «O0 ytBepxkaennn u BBefernu B aerictsue ®I'OC OOO»

[Tpuka3 Muno6puayku ot 17.05.2012 Ne 413 «O6 ytBepxkaennn u BBeaeHuu B aeiictue ®I'OC cpeanero( moiaHoro) odmero oopa3oBaHUsD»

9. Ilucemo MunucrepcrBa obpazoBanus u Hayku P® ot 19 anpesns 201 1r. Ne03-255 «O BBeneHun ¢enepaibHbIX rocy1apCTBEHHBIX 00pa3oBaTeNbHBIX
CTaHIAPTOB OOIIETO 0OpPa30BaAHUS)

©



10. Ilpuka3 MunoOpuayku Poccuu ot 7 utons 2012 r. Ne 24480 «O0 ytBeprkacHIH (DeaepaibHOro ToCyIapCTBEHHOIO 00pa30BaTeIbHOTO CTaHaapTa
cpemHero (ITOJTHOTO) OOIIEro 00pa3oBaHUD»

11. ®denepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTAaHAApTa OCHOBHOTO 001eT0 00pa3zoBaHus (Tpuka3 MUHHACTEPCTBA 00pa30BaHUsI U HAYKH
Poccuiickoit @enepanuu ot 17 nexabps 2010 r. Ne 1897)

12. IIpumMepHbIe TpOrpaMMBl 10 Y4eOHBIM MpeAMeTaM (heaepaabHOTo 0a3uCcCHOro yueOHOro TIaHa.

PexoMenayemasi qureparypa.
1. JlmTepartypa, ncHoJib3yeMasi y4uTe/1eM:

- OCHOBHasA Tumepamypa
1. 'abpuensu O.C. IIporpamma kypca xumuu 11 8-11 kimaccoB o01eodpa3oBaTeNbHBIX yupexkaeHuid. — M.: Jlpoda;

2. I'abpuensa O.C. Xumus: 8 kiacc : yaeOHUK 1t 001meo0pa3oBaTeNbHbIX yupexkacHuit. — M.: [lpoda.

- 0ONONIHUMENbHASL TUMePamypa

1. T'abpuensu O.C. U3ydaem xumuro B 8 ki1.: nunaktuaeckue marepuaisl / O.C. 'abpuensH, T.B. CmuprHoBa. — M.: briuk miroc

2. Xumus: 8 KJ1acc: KOHTPOJIbHBIE U MpoBepouHble paboThl K yueOHuky O.C. ['abpuensina «Xumus. 8 knace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYurakosa u ap. — M. : [Ilpoda;

3. I'a6puensu O.C., Buckoboitnukosa H.II., flurykoBa A.B. HactonbHast kaura yuurtens. Xumus. 8 Ki1.: Meroauueckoe nocodue. — M.: Jlpoda;

4. I'abpuensn O.C., PynoB H.H., TonkynoB B.1. Xumuueckuii sxkcriepuMeHT B mikode. § kiacc. — M.: JIpoga

5. Anxumuk (http://www.alhimik.ru/) - oguH u3 JydmmX CaWTOB PYCCKOSI3BIYHOTO XHMHYECKOTO MHTEpHETa OpPHEHTHPOBAHHBIA HA YYHUTENSA U
Y4€HHUKa, [IpernojaBaTelis U CTyJEHTA.

2. Jlutepatypa, pekoMeHayeMas 1Jisl y4aluxcs.
- OCHOGHas TumMepamypa
lNabpuensia O.C. Xumus: 8 kinacc : ydeOHHK 11t 00111e00pa3zoBaTeabHbIX yupexaeHuit. — M.: JIpoda.
- 0ONnoIHUMENbHASA TUMmepamypa
1. ’Kypnan «XuMus B IKOJIER;
2. Kontpen - Xumus ans Beex (http://kontren.narod.ru). - nHGpOpMamoHHO-00pa30BaTENbHBIA CAUT I T€X, KTO U3y4aeT XMMHUIO, KTO €€ MPEeIoJIacT,
IUISL BCEX KTO MHTEPECYETCS XUMHUCH.
3. Anxumuk (http://www.alhimik.ru/) - oguH M3 JTydmmMX CalTOB PYCCKOSA3BIYHOIO XMMHMUYECKOTo VHTepHeTa OpHEHTHPOBAHHBIA Ha YUHUTENS U
yueHHKa, IPeroiaBaTesis U CTyIeHTA.
4. DHIMKIIONEINYECKUH CII0BAPh FOHOTO XUMHKA

3. Meaunapecypchbl.
— CD «Heoprannueckass XuMHs», U3/1aT€IbCTBO « Y UUTENbY
— CD «llIkona Kupunna u Medoaus», U31aTenbCTBO «Y YUTEIb)»
— Xwumus. [Ipocemenue «Heopranuueckas Xumusi»,. 8 kiacc. (Ha 2-X TUCKax)
— Xwumus (8-11 knacc). BuptyanbHas naboparopusi (yueOHOE 3IEKTPOHHOE U3/IaHKE)
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