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MMOACHUTEJBHASA 3AIINCKA
8 kiacc (2 yaca B Henexnmw, Bcero 68 yaco) YMK O.C.I'a6puessin @I'OC

PaGouas mporpamma yueGHOTO Kypca 1o XUMHUH 11 8 Kitacca pazpadorana Ha ocHoBe PI'OC BToporo
MTOKOJICHUS, TIPUMEPHOM MPOTrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHus MO XUMHH (0a30BBI YpOBEHB) U
aBropckoit mporpammbl O.C. TNabpuensua (I'abpuensa O.C. mporpamma kypca xumud s 8-11 kimaccoB
obmeoOpazoBarenbHBIX yupexaeauid M: Ipoda,2010r).

[Iporpamma paccuntana Ha 68 dvacoB (2 waca B Heaemro). JlaHHas mporpaMMa KOHKPETH3UPYET
cojiepKaHue CTaHAapTa, Aa€T pacupeiesieHHe y4yeOHBIX YacoB IO paszesiaM Kypca, MOCIeI0BaTeIbHOCTD
U3YYEHHUS TEM U PA3/EJOB C YYETOM MEKIIPEAMETHBIX U MPEAMETHBIX CBSI3eH, IOTUKU y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEHN yJalluxcsl.

XuMus, Kak OJIHa M3 OCHOBOIOJAralouIMx oOnacTeil ecTeCTBO3HAHMS, SBISETCS HEOThEMIIEMOM
4acThI0 00pa30BaHMs MIKOJbHUKOB. Kax bl 4eIOBEK KMBET B MUPE BEIIECTB, IIOITOMY OH JIOJDKEH UMETh
OCHOBBI (yHJIAMEHTAIIbHBIX 3HAHUHM MO XUMHUU (XUMUYECKash CUMBOJIMKA, XUMUYECKUE MOHITHS, (PaKThI,
OCHOBHBI€ 3aKOHBI 1 TEOPHUH ), TTO3BOJISIFOIINE BBIPAaOOTATh MPEACTABICHHS O COCTABE BEIIECTB, X CTPOCHHH,
MIPEeBPALICHUIX, TPAKTHUECKOM HCIIOIb30BaHUH, a TAKXKE 00 OMAaCHOCTH, KOTOPYIO OHU MOTYT IPEICTaBISTh.
N3yuas xumuio, ywamgecss y3HalOT O MaTepualbHOM E€IUHCTBE BCEX BEIIECTB OKPYXKAIOIIETO MUpA,
00yCIIOBJICHHOCTH CBOICTB BEIECTB HMX COCTaBOM M CTPOCHHUEM, I[MO3HABAEMOCTH U TMPEICKa3yeMOCTH
XUMUYECKUX SIBIEHUU. l3ydeHue CBOWMCTB BEIIECTB W UX IMPEBpaAlICHUN CHOCOOCTBYET PpPa3BUTHUIO
JIOTUYECKOTO MBIIIJICHHS, a TpakTHUeckas paboTa ¢ BelecTBaMu (J1abopaTopHbIE OMBITH) — TPYIOIIOOUIO,
aKKypaTHOCTH M coOpaHHOcTH. Ha mpumepe Xumuu ydamuecs MOJIYYarOoT MPEACTaBIECHUS O METoAax
MO3HAHUS, XapaKTEPHBIX JJIs1 ECTECTBEHHBIX HAayK (9KCIIEPUMEHTAILHOM H TEOPETUUIECKOM).

PabGouas mporpamma y4eOHOrOo Kypca XMMHH JUisi 8 Kjacca COCTaBlieHa Ha ocHoBe [IpumepHoi
MPOrpaMMbl OCHOBHOTO 0011ero o0pa3zoBaHus Mo XUMHH (0a30BbI YPOBEHb) U MPOTPAMMBbI Kypca XUMHH
JUTsl yqarmmxcs 8 kiraccoB 001eodpazoBatenbHbIX yupexkaenuii apropa O. C. N'abpuensna (2010 roga).

[Tporpamma paccuntana Ha 68 dacoB (2 yaca B HeJIEJNI0), B TOM YUCIE HAa KOHTPOJIbHbIE paboThI- 4
yaca, MpakTHUYecKue paboThl —7 4acoB.

CopaepxaHve NporpaMMbl HaIlpaBJI€HO HAa OCBOCHHUE YYAIlUMMCS 3HAHWM, YMEHHMII M HaBBIKOB Ha
0a30BOM ypOBHE.

ean n3ydeHuss XuMUM B 8 Kiacce:
* OCBOEHHUE BaXKHEUIINX 3HAHUN 00 OCHOBHBIX MOHSTHUSAX M 3aKOHAX XMMHUU, XMMUYECKON CUMBOJIUKE;

* OBJAJCHME YMEHMSIMU HaOJI0JaThb XUMHUYECKHE SBJICHUS, MPOBOJUTh XWMHUYECKUN OSKCIEPUMEHT,
IPOM3BOJIUTH PacyeThl HA OCHOBE XMMHUYECKHX (POPMYJI BEIIECTB M YPAaBHEHHH XUMUYECKUX PEaKIIHii;

* pa3BUTHE IO3HABATEIbHBIX MHTEPECOB M HHTEIIEKTYyaJbHBIX CIOCOOHOCTEH B MpoOLEcce MPOBEACHUS
XUMHYECKOTO  JKCIIEpUMEHTa, CAMOCTOATEIbHOTO MPUOOpETEeHHs] 3HAaHUW B  COOTBETCTBUM  C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTIMU;

* BOCNHTaHWE OTHOLIEHHS K XMMHUHU KaK K OHOMY U3 (pyHIaMeHTalIbHBIX KOMIOHEHTOB €CTECTBO3ZHAHUS U
JJIEMEHTY O0IIEeUET0BEYECKOI KYIbTYpHI;

* TNPUMEHEHHUE MOITYYEeHHBIX 3HAaHUN U yMEHUI /17151 0€30I1aCHOT0 MCII0JIb30BaHMS BEIIECTB U MAaTEpHAIIOB B
OBITY, CETTLCKOM XO3SICTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a/1a4 B IMOBCEIHEBHON KHU3HH,
IpENyNpEXACHUS ABIEHUI, HAHOCSIINX BPE] 3J0POBbIO YEJIOBEKA U OKPYKAIOLIEH cpeie.

3anauu:
1.ChopmupoBaTh 3HaHNE OCHOBHBIX MOHSATUH U 3aKOHOB XMMHUH,
2. BocnuTeiBaTh 00I1€YEIIOBEUECKYIO KYIBTYPY;
3. Yuuth HabMI0AaTh, MPUMEHATH MOJTY4YCHHBIEC 3HAHHS HA TPAKTHKE.
JINYHOCTHBIMM pe3yJbTaTaMHU H3y4YeHHUsS mNpenMera «XUMHs» B 8 Kjacce SIBISIOTCS CleIyIOIIHe
YMEHHUS:
® 0OCO3HABaTh E€IUHCTBO M IIEJIOCTHOCTh OKPYKAIOIIETO MHpa, BOZMOXHOCTH €ro MO3HABAEMOCTHU U

00BSICHUIMOCTH Ha OCHOBE TOCTH)KEHUH HAyKH;



® [IOCTENEHHO BBICTPAMBATh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHHUE: OCO3HABATh MOTPEOHOCTH U
TOTOBHOCTh K CaMOOOpPA30BaHHIO, B TOM YHWCIIC U B PaMKaX CaMOCTOSITEIILHOW JESTEIbHOCTH BHE
IIKOJIBI;

® OI[CHMBATh JKU3HCHHBIC CHUTYallMd C TOYKU 3peHHs O0e30macHOro o0pa3a XH3HH M COXPaHCHHUS
3JI0POBBSI;

® OLICHUBAThH SKOJIOTUYECKUU PHUCK B3aMMOOTHOIICHUN YeJIOBEKA U pupoAbl.

.(bOpMI/IpOBaTB OKOJIOTMYCCKOC MBINUICHHUE: YMCHUC OLCHHBATHL CBOKO ACATCIIBHOCTL W IMOCTYIIKH
NPYTUX JIIOJIEH C TOYKH 3pPEHHS COXPaHEHHs OKpYXKAloIIed Cpelbl - TapaHTa J>KU3HU U
Oyiaromnostyuus Jirojiei Ha 3emIie.

MeranpeAMeTHBIMH  pe3yibTaTaMd  M3y4eHUs Kypca «XuMuUS»  sBIseTcs  (OpMHpPOBAaHUE
YHUBEpCaJIbHBIX yueOHbIX neiicteuil (Y'Y I).

Pecynamusnvie YV/I.

® CaMOCTOSITEIIHHO OOHAPYXHUBATh U (POPMYIUPOBATH yUeOHYIO IPOOIEMYy, ONPENENATh Hedb yueOHOH
NeSITEIIbHOCTH;

® BHIJIBUTaTh BEPCUU pEIIEHUs MpoO0JieMbl, OCO3HABaTh KOHEYHBIM pe3ysbTaT, BBIOMpATh U3
IPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPE/ICTBA IOCTUKEHHUS LIENIH;

® COCTaBJIATh (MHAUBUIYAIbHO WM B FPYIIIE) IUIAH PEIIEHUS IPOOIIEMBI;

¢ paboTast 1Mo IJIaHy, CBEPSITh CBOM JEHCTBUS C LENBIO M, IPU HEOOXOIUMOCTH, UCTIPABIIATH OIIHNOKH
CaMOCTOSITENIbHO;

® B JIMAJIOTe C YUUTEJIEM COBEPILICHCTBOBATh CAMOCTOSATENIHO BEIPAOOTaHHbBIE KPUTEPHH OLIEHKH.

lloznasamenvuvie YYJI:

® AaHAIM3UPOBATh, CPABHUBATH, KJIACCH(PUIIMPOBATH W 0000mmaTh (akThl W SBJICHHS. BBISIBIATH
HOPUYHMHBI U CIIEACTBUS NPOCTHIX SIBICHUI.

® OCYIIECTBIISTh CPaBHEHHE, KIIACCH(PHUKAIINIO, CAMOCTOSITEIIbHO BHIOMPAst OCHOBAHUSI U KPUTEPUU IS
yKa3aHHBIX JJOTHYECKUX OTIEpaInii;

® CTPOUTH JIOTHUECKOE PACCYKACHNE, BKIIIOYAIOIIee YCTAHOBICHNE PUUYNHHO-CIIEJICTBEHHBIX CBS3€il.

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

® COCTaBJISITh T€3UCHI, PA3JIMUHbIE BUBI IJIAHOB (TMIPOCTHIX, CIIOXKHBIX U T.I1.).

e MpeoOPa3oBBIBATH HHPOPMALIMIO M3 OJAHOTO BHJIA B IPYToil (TabnMIly B TEKCT U Mp.).

® yMETh OMNpEAEIATh BO3MOXHBIE MCTOYHMKH HEOOXOIMMBIX CBEIEHHUH, NpPOM3BOJIUTH IMOUCK
UH(POPMAIINH, aHATU3UPOBATH M OIICHUBATH €€ JJOCTOBEPHOCTb.

Kommynuxamusnvie YYII:

CamocTosTeTbHO OpPraHM30BHIBaTh Y4eOHOE B3aMMOJICHCTBHE B Tpynme (ompenensaTh OOImue IIeiu,
pacnpenensiaTh poid, JOrOBapUBaThCA IPYT C APYTOM U T.1.).

IIpeaMeTHBIMH pe3yJIbTATAMHU U3yUYEHUS MIPEAMETA SBISAIOTCS CICAYIOIUE YMEHUS:
® OCO3HAHME POJIH BEILECTB!
- OIIPEACIIATH POJIb PA3JIMYHBIX BEILIECTB B IPUPOJIE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHHME XUMHUUYECKHUX ITPOLIECCOB:
- IPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;
- HAaXOAWUTh 4YEpThbl, CBUAETEILCTBYIONIME 00 OOIIMX NpHU3HAKAX XHUMHUYECKHUX IMPOIECCOB U HX
pa3Inyusx.
® JCMOJIb30BAHNE XUMHUECKUX 3HAHUM B OBITY:
— OOBSCHATH 3HAUEHUE BEIIECTB B KU3HU U XO341CTBE YETIOBEKA.
® O0BSICHATH MUP C TOUKU 3PCHUS XUMUU:
— IIEPEUUCIIATh OTIIMYUTEIBHBIE CBOMCTBA XUMUYECKUX BEILIECTB;
— Pa3IM4aTh OCHOBHBIE XUMHYECKHUE MPOLECCHI;



- OIIPENEIATh OCHOBHBIE KJIACChl HEOPTaHUYECKNUX BEIIECTB;
- IOHUMATh CMBICII XUMUYECKUX TEPMHUHOB.
® OBJIAJICHUE OCHOBAMH METOJOB IO3HAHUS, XaPAKTEPHBIX JJIsI ECTECTBEHHBIX HAYK:

- XapaKTepHu30BaTh METO/bl XUMUYECKOW HayKu (HaOJI0/IeHNe, CPABHEHHE, SKCIIEPUMEHT, U3MEPEHUE)

W UX POJIb B IIO3HAHUU NIPUPOJIBI,

- IPOBOJUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI U OOBSICHITH UX PE3YJIbTATHI.

® YMCHHE OLICHWBAThH IMOBEJICHUE YEIIOBEKA C TOYKH 3PECHUS XUMUYECKOW OE€30MaCHOCTH IO OTHOIICHUIO

K YEJIOBEKY U NPUPOJE:

- HCIOJIb30BaTh 3HAHUS XMUMHU NPHU COOIIOJACHUU IMPAaBUJI HMCIIOJIB30BAHUS OBITOBBIX XHMHUYECKHX

MPETNapaToB;

— pa3nuyarh onacHble U 0e30ImacHbIe BEIIeCTBa.

Pabouast mporpamMma mocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOAXO0Ja. DTO JOCTUTACTCS IyTeM
BBIWICHEHUS] JIUJAKTHUYECKOW EOUHULBI — XHMHYECKOrO 3JEMEHTa - U JaJbHEHIIEM YCIOXHEHUU U
pacCUIMPEHUH €€: 3/1eCh TaKOBBIMHU BBICTYNAIOT (DOPMBI CYIIECTBOBaHUS (CBOOOIHBIE aTOMBI, MPOCTHIE U
CIIOKHBIE BellecTBa). B mporpamme y4yuThIBaeTCs peaju3alus MEXIPEAMETHBIX CBSA3EH ¢ KypcoMm (pu3uKu
(7 wmacc) u Owmonorumu (6-7 Kiaccel), TAE€ JaeTCd 3HAKOMCTBO C CTPOCHHEM aToOMa, XHUMHYECKOU
opraHmzalfei KJIeTKU U IpoleccaMu 0OMeHa BELIECTB.

OcHoBHOM (opMO#l opraHu3anuu y4eOHOTO TIpoIecca SIBISETCS KIACCHO-ypodHas cucTema. B
KauecTBE JIOTOJHUTENbHBIX (OPM OpraHuzanuu o0pa3oBaTENLHOTO MPOIECCa HCIONb3YEeTCd CUCTEMa
KOHCYJIbTAI[AOHHON TMOMJEPKKH, WHIAUBHIYAIBHBIX 3aHSATHH, CAMOCTOSTEIbHAS paboTa ydammxcs C
MCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTHA.

[IpeoOmanaromeir (GopmMol  KOHTPOJISI BBICTYMAIOT IHUCHMEHHBIM  (CaMOCTOSITCNIBHBIE U
KOHTPOJIbHBIE padOThI) U YCTHBIN onpoc (cobecenoBaHue).

HMcxoaHbIMH TOKYMEHTAMMU JJIS1 COCTABJICHHSI IPpUMepa padoveil NporpaMMbl SBUJINChH.

1. Tpuxa3 MunoOpuayku ot 17.12. 2010r. Ne 1897 «O06 yrBepxkaeHuu u BBegenun B aerictsue ®I'OC
01010)°

2. Tlpuxa3z MunoOpHayku ot 17.05.2012 Ne 413 «OO0 yTBepxaeHnu ¥ BBeAieHWH B aeiictre OI'OC
cpemHero( MOJIHOTO) OOIIEro 00pa3oBaHUD»

3. IIucemo MunucrepcrBa obpasoBanus v Hayku P® ot 19 anpesns 201 1r. Ne03-255 «O BBenennun
(enepanbHBIX FOCYAapCTBEHHBIX 00Pa30BaTEIFHBIX CTAHAAPTOB OOLIET0 00pa30BaHMUS»

4. Tlpuka3z Munoopuayku Poccun ot 7 uronst 2012 1. Ne 24480 «O0 yrBepxaeHuu (enepabHOro
rOCy/IapCTBEHHOT0 00pa30BaTEIbHOIO CTAaHAAPTa CPEAHETO (TIOTHOT0) 00IIero 00pa3oBaHMsD»

5. ®enepanbHOrO rocyapcTBEHHOTO 00Pa30BaTEILHOTO CTaHIApTa OCHOBHOI'O OOIIEro 0Opa3oBaHUs
(mpuka3z MunucTepcTBa o0pa3zoBaHus 1 Hayku Poccuiickoit @enepanun ot 17 nexadps 2010 r. Ne 1897)

6. IIpumepHble mporpaMMsl O Y4eOHBIM MpeaMeTaM (eaepabHOro 0a3uCHOro yueOHOro IiaHa.

3a ocHOBy paloueil mporpaMmsbl B3siTa MporpaMMa Kypca xumuum aias 8-11 kiaccoB 001ieoOpa3oBaTeIbHBIX
yupexaenuit (aBrop  O.C. l'abpuensiH), pekomMeHioBaHHas JlemapraMeHTOM 0OOpa30BaTElbHBIX MPOrpaMM H
CTaHIapTOB 00IIero odpazoBanus MuHKcTepcTBa oOpazoBanust P®D, onyOmukoBaHHas w3naTenbcTBOM «JIpoda» B
2010 rony.
[Ipennaraemple Matepuanbsl pazpaboTaHbl Ha ocHOBe aBTOpckoil mporpammbel O.C.I'aGpuensHa, cOOTBETCTBYOLIEH
denepanTbHOMY KOMIIOHEHTY ['ocymapcTBEHHOTO cTaHAapTa OOIero o0pa3oBaHUS M JOMYIICHHOW MUHHUCTEPCTBOM
obpaszoBanuss u Hayku Poccuiickoit ®exepannu (O.C.I'abpuensa Ilporpamma kypca xummu juis 8-11 kimaccos
0011e00pa3oBaTENbHBIX YUPEXKICHUH — 2-¢ u3/1aHue, nepepadboranHoe u gonoaHeHHoe — M.: Jpoda, 2010.).
ABTOpPCKOI porpaMMe COOTBETCTBYET yUeOHUK: «XHUMHUs 8 Kiaccy
B aBTOpCKYyI0 IporpamMMy BHECEHBI CIIEAYIONINE N3MEHEHHS:
1.YBeJIM4eHo 4ncIIo YacoB HA U3YUYEHHUE TEM:
- «BBenenne» 5 yacoB BMECTO 4 4acoB 3a CUET BKIIIOUEHHS TPAKTHUEeCKUX padoT Nel u Ne2.
- Tema 3 «CoenuHeHNs XUMHYECKUX AJIEMEHTOB» 110 15 gacoB BMecTO 12 9acoB 3a CUET BKIIOUCHHS MPAKTHUECKHIX
pabot Ne3 m No5.
- Tema Ned «M3MeHeHHs, TPOUCXOASIIME C BemecTBamMu» 12 dacoB BmecTo 10 WacoB 3a cYET BKIIOUYCHHS
MPaKTUIecKOi padoThl Ned.



- Tema Ne6 «PactBopenue. PactBopel. CBolcTBa pacTBOPOB 3JCKTPOJIUTOB» 22 vaca BMecTO 18 9acoB 3a cueT
BKJTIOUCHHS TpakTHdeckux pador Ne8, 9. Ilpaktmdeckas padora Ne6,7 HCKIIOYCHBI, T.K. ONBITHI U3 3THX pPadOT
MOBTOPSIIOTCS B IPaKTHUECKol paboTe Ne8.

Taxum oOpa3om, MpakTUYecKrue padoThl, COCTABISIONINE TEMY 5 U TeMy 7, paclpelesieHbl o IpyruM TeMaM Kypca B
COOTBETCTBHHU C M3y4YaeMbIM MaTepHaioM (HyMmeparus mnpakTadeckux pabot mo yueonuky O.C. ['abpuensaa 2020r.
M3IaHUS)

2.YBeJIM4eHo YuCII0 YacoB Ha M3ydeHue BBeaeHus ans uzydeHus WHCTpykTaxa no Th mpaBun noBeaenus u paboTHI
B KaOWHeTe XMMHUHU. Y MEHbIIEHO YHCIIO YaCOB Ha N3YYEeHHE TEMBI | «ATOMBI XUMHUYECKHX 3IIeMeHTOBY» ¢ 10 gacoB 1o
7 dacoB, T.K. MOHATHE 00 HM30TOMAaX paccMarpuBaeTcs Ha ypoke «OCHOBHBIE CBENEHHS O CTPOCHHU aTOMOBY.
YBeauyeHo ynciao yacoB Ha nzydeHue TeMbl Ne3«CoeanHeHHs XUMUYECKUX DJIEMEHTOB» B CBSI3U C TPYIHOCTSIMH B
pelieHnr 3aad Ha HaxOXIEHHE MacCOBOM [ONM BELIECTBA. YBEJIWYEHO YHUCIO YacoB Ha HM3ydeHHe Tembl Nod
«M3MeHeHns1, TPOUCXOIAIINE C BEIIECTBAMU», T.K. BKIFOYEHA T€Ma O TMOHATHH CKOPOCTH XHMHUYECKON peakiuu H
BO3HHMKAIOT 3aTPyJHEHHs TPU pacyueTrax IO ypaBHEHUSIM XHMUYECKUX DPEaKIWi. YBeJIWYeHO YHCIO YacoB Ha
nzydenue TeMbl Ne5« PactBopenue u pactBopbl. OBP», T. K.mpoBOANTCS rofioBas K.p. 3a Kypc 8 Kiacca U BO3HUKAET
HE00XO0JMMOCTh CHCTEMHOTO 0000IIIEeHHS BCEro y4eOHOTO MaTepralia H3y4eHHOTO 3a TO/I.

3.3 aBTOpCcKOW mporpamMMBbl WCKIIOYEHA YacTh Y4eOHOTO Marepuana, KOTOPBIA OTCYTCTBYET B OOs3aTENIbHOM
MHUHHUMYME COACPKAHUA OCHOBHBIX O6pa3OBaTCJII)HI)IX mnporpaMm i OCHOBHOM IIKOJIBI, TaKX€ HWCKIKOYCHBI
HEKOTOpPBIE JeMOHCTPAIMOHHBIE OMBITH M IA00OPATOPHBIE paOOTHI H3-32 HEIOCTATKA BPEMEHH Ha WX BHIOJTHEHHE IIPH
2 gacax B HEJIEJI0, TaK KaK aBTOPCKasl IporpaMMa mpeaycMaTpuBaeT 2/3 daca B HeJIeTIro.

KOHKpCTHBIC TpC6OBaHI/I$I K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB OIIPEACJICHBI MJIA KaXXAOTr0 YpOKa MW BKJIIOYCHLI B
MOYypOYHOE TIAHUPOBAHHE.

B noypounom mutanupoBanum B rpade «M3ydaeMbie BOMPOCHED KYPCHBOM BBIJENCH MaTepHall, KOTOPBIH MOIEKUT
HU3YUYCHHIO, HO HC BKIIFOYACTCA B TpC6OBaHI/I$I K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB.

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

Ne HaunmeHoBanue TeMbl Bcero N3 uux
n/n 4acoB

IIpakTH4eckne padoThI

1. | Tema 1.BBenenue 6 Nel,Ne2. ITpuémsl obparienus ¢ 1a00paTopHBIM 000PYIOBAaHUEM U
HaOJIOJICHNE 32 TOPSIIEH CBEUO.
2. | Tema 2. 7
ATOMBI XUMUYECKUX DJIEMEHTOB
3. | Tema 3. 5
[IpocThie BemecTBa
4. | Tema 4. 16 Ne3. AHanu3 MO4YBHI ¥ BOJEKI.
CoenuHeHNs XUMHIECKUX Ne4. TIpuroToBieHHE pacTBOpa caxapa ¢ 3aJaHHON MacCOBOM JoJei

OJICMCHTOB PAaCTBOPCHHOT'O BCIICCTBA.




5. | Tema 5. 12 Ne5. ITpu3HAKM XUMHYECKHX pEaKIUil.
M3MeHeHus1, MpOUCXOISIINE C

BEILIECTBAMH.
6. Tema 6. 22 Ne6.CroiicTBa KUCIOT, OCHOBAHHUI, OKCHJIOB U COJICH.
PactBopenue. PactBophl. CBoiicTBa No7. Pemrenne skcIiepuMEHTATBHBIX 3a1ad.

PacTBOPOB AJIEKTPOJIUTOB.

HUroro: 68 6

COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KJIACC

Tema 1. BBenenue B xummuio (6 1)

XHUMHS — HayKa O BEIEeCTBaX, NX CBOMCTBAX U MPEBPALICHUSAX.

[ToHsITHE O XMMUYECKOM 3JIEMEHTE U (OopMax ero CyIlecTBOBAHUS: CBOOOHBIX aToMax, IPOCTHIX U
CJIOXKHBIX BEILIECTBA

[TpeBpamenus BemiecTB. OTAMUNE XUMHUECKUX PEAKIMNA OT (GU3NUECKUX sSBICHUN. Poiab xumuu B
JKU3HU YEI0BEKA.

KpaTkne cBeneHus: U3 HCTOpPUN BOSHMKHOBEHMSI U pa3BUTHA XuMHuU. [lepuon anxumuu. Ilonsarue o
¢unocopckom kamue. Xumuss B XVI B. Pazputue xumuum Ha Pycu. Ponb oTeuecTBEHHBIX Y4YEHBIX B
CTaHOBJICHMHM XUMUYECKON HaykH - paboTsl M. B. JlomonocoBa, A. M. bytneposa, /I. 1. Menneneena.

XUMHYECKass CHMBOJIMKA. 3HAKM XUMHYECKHX OJJIEMEHTOB M IIPOMCXOXKICHHE HMX Ha3BAHMIA.
Xumnyeckue popmynsl. MHnekcsl u koddp¢uimenTsl. OTHOCUTENbHbIE aTOMHA U MOJEKYJSpHas MacChl.
Pacuer MaccoBo#i OJM XUMHUYECKOTO 3JIEMEHTA M0 popMyJie BEIIEeCTBa.

[lepuoanueckas cucremMa xumuueckux anemeHtoB Jl. M. MenneneeBa, ee CTpykTypa: Majble U
0oJbIIIKe IEPUOABI, TPYIIILI U MOATPYNIHI (TIaBHas U moboyHast). [lepuoanyueckas cuctema Kak ClipaBOYHOE
mocoOue IS MOTYYSHHsI CBEICHUN O XMMHYECKHX dJIEMEHTAaX.

Pacuérnblie 3agaum. 1. HaxoxneHne OTHOCHUTEBHOW MOJIEKYJISIPHOM MaccChl BEHIECTBA MO €ro
xumMuueckoi Qopmyse. 2. BbluncieHne MaccOBOW [IOJIM XMMHUYECKOTO JJIEMEHTa B BEIECTBE IO €ro
dbopmyre.

IIpakTyeckas padora Ne 1
[IpaBuna TexXHUKHW 0E30MAaCHOCTH MpU padoTe B XMMHUUYECKOM KabuHete. JlabopaTopHoe oOopynoBaHuE U
oOpallieHue ¢ HUM.

IIpakTnyeckass padora Ne 2
Habmoienue 3a ropsimeii cBe4oi.

IIpeMeTHBbIE Pe3YabTAThI 00YUeHHS

VYyammiics TOJDKEH ymems:



UCTIOJBh30BaTh TPU XAPAKTEPUCTHKE BEIIECTB TMOHATHUS: «aTOM», «MOJEKYIay, «XUMHUYCCKHUMA
ANIEMEHT», «XUMHUYECKHHA 3HAK, WM CHUMBOJI», «BELICCTBO», «IIPOCTOE BEIIECTBOY», «CIIOKHOE
BEIIIECTBOY, «CBOMCTBA BEIIIECTBY, «XMMHUUCCKHUE SIBTICHUS», «(DU3MUECKUE SBICHUS», «K0d()PHUIIMESHTH,
«UHJICKCHI», «OTHOCHUTEIIbHASI aTOMHAsi Macca», «OTHOCUTEIBbHAs MOJICKYJISIPHAs Maccay, «MaccoBast
T0JIS DJIEMEHTaY;

3HATh: MPEIMEThl M3YYCHUsI CCTECTBCHHOHAYYHBIX IUCIMIUIMH, B TOM YHCJIE XMMHHU; XUMHUCCKUC
CHMBOJIBI, UX Ha3BaHUs M IPOU3HOIICHHE;

KJ1accu(UIIUPOBATh BEIIECTBA 110 COCTaBY HA MPOCTHIE U CIIOKHBIE;

pa3nMyaTh: TENNA U BEIIECTBA; XUMHYECKH AIEMEHT U TIPOCTOE BEIIECTBO;

ONMHCHIBATH: (OPMBI CYIIECTBOBAHUS XHMHYECKHUX JJIEMEHTOB (CBOOOIHBIC aTOMBI, IPOCTHIC
BEIIECTBA, CIOKHBIC BellecTBa); Tabmuuayo Qopmy [leprogudeckoll CHUCTEMBI XUMHYECKHX
JJIEMEHTOB; IOJIOKEeHHE deMeHTa B Tabiuue [I. M. MeHneneeBa, UCIONb3ysl MMOHATHS «IIEPHOIY,
«rpymmnay, «rJaBHas MOATPYIIA», «IIO00YHAS TOATPYIIIA»; CBOMCTBA BEIMIECTB (TBEPABIX, KUIKUX,
ra3000pa3HbIX);

OOBSICHATH CYITHOCTh XUMUYECKHX SIBJICHUN (C TOYKH 3PSHUS ATOMHO-MOJICKYJISIPHOTO YYCHHUS) U UX
MPUHIMITHATEHOE OTIUYHE OT (PHU3UIECKUX SBIICHHM;,

XapaKTepU30BaTh: OCHOBHBIC METOJIbI HW3YYCHHUS CCTECTBCHHBIX JUCHUIUIMH (HAOIIOICHUE,
HKCIEPUMEHT, MOJCIMPOBAHKE); BEIIECTBO IO €ro XUMHYECKOW (opMyse COTIacHO IUIaHY:
Ka4eCTBEHHBIH COCTaB, THUI BeIIECTBA (IPOCTOE WU CIIOKHOE), KOJMYECTBEHHBIH COCTaB,
OTHOCHUTEIIbHAS MOJICKYJISIPHAsE Macca, COOTHOIIEHUE MAcC AJIEMEHTOB B BEIIECTBE, MACCOBBIC JTOIU
AJIEMEHTOB B BEILECTBE (JJIs1 CIIOKHBIX BEIECTB); POJIb XMMHUH (TIOJIOKUTEIBLHYIO U OTPHULIATEIILHYO)
B )KM3HU YEJIOBEKA, apryMEHTHPOBATH CBOE OTHOIICHHE K ATOU MPoOIeMe;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO MacCy BEUIECTBA M MAaCCOBYIO JIONIO XHMHYECKOTO
AJIEMEHTA B COCTUHEHUSIX;

MIPOBOINTH HAOJIFOICHHUS CBOMCTB BEIIECTB U SIBJICHUM, TIPOUCXOISIINX C BEIIECTBAMU;

COONIOATh MpaBWiIa TEXHUKHA OCE30MACHOCTH TIPU IPOBEICHUU HAOIIOICHUN M JIaOOpaTOPHBIX
OTIBITOB.

MeTaﬂpe}]MeTHbIe pe3yJabTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:

ONpeNeNIATh NpoOJeMbl, T. €. YCTaHaBIMBAaTb HECOOTBETCTBUE MEXIy JKElaeMbIM U
JeWCTBUTENbHBIM;

COCTaBJISITh CJIOKHBIH IJIaH TEKCTa;

BJIa/IETh TAKUM BUJIOM H3JI0’KEHHUS TEKCTa, KaK TOBECTBOBAHUE;

0] PyKOBO/ICTBOM YUUTENIS IPOBOJAUTH HEMOCPEACTBEHHOE HAOIIOACHNUE;

MOJlT PYKOBOJCTBOM Y4uTeNs OGOPMIATH OTYET, BKJIIOYAIOLIMHA ONMHCaHue HAOIIOACHUS, €ro
pe3yJIbTaTOB, BEIBOJIOB;

UCIIOJIb30BaTh TaKOW BHUJA  MBICICHHOIO (MICAJIBHOIO) MOJEIMPOBaHUSA, Kak 3HAKOBOE
MOJIeTTMpOBaHuE (Ha IpUMepe 3HAKOB XUMHUUYECKUX DJIEMEHTOB, XMMHUECKUX POpMYI);

UCMOJb30BaTh TAaKOM BHJ MaTepUAIBHOrO (MPEIMETHOr0) MOJICIMPOBAHUA, Kak (u3nueckoe
MOJIeJIMpOBaHue (Ha MpUMepe MOJICINPOBAHUS aTOMOB U MOJIEKYJI);

MOJIy4aTh XUMHUUYECKYIO HTHPOPMAIUIO U3 PA3IUYHBIX HCTOYHHUKOB;

OIIpENIeNIATh OOBEKT U ACHEKT aHaJIu3a U CUHTE3a;

OIpeNIeNIATh KOMIIOHEHThI 00BEKTa B COOTBETCTBUY C ACIIEKTOM aHAIM3a U CUHTE3a;

OCYILIECTBIISATh KAUECTBEHHOE U KOJIMYECTBEHHOE OMMCAHNE KOMIIOHEHTOB OOBEKTa;

OIIPEIeNIATh OTHOLICHUS 00BEKTA C IPYTUMHU 00bEKTaMU;

OTIPEJIENIATH CYIIECTBEHHbIC TPU3HAKH 0OBEKTA.

Tema 2. ATOMBI XUMHYECKHUX 3JIeMeHTOB (7 u)



ATOMBI Kak (pOopMa CYyIIECTBOBAHHMS XHMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEJICHHS O CTPOCHHH
aToMoB. JlokazaTenbcTBa CIOXKHOCTH cTpoeHus atoMoB. OmbiThl Pesepdopna. Ilnanerapnas Mopens
CTPOEHHMS aToMa.

CocTaB aTOMHBIX siiep: IPOTOHBI M HEUTpoHbl. OTHOCHUTENbHAs aToMHas Macca. B3anMocBs3b
MOHATUH «IIPOTOH», KHEUTPOH», KOTHOCUTEINIbHASI AaTOMHAsl Macca.

M3meHeHune ncia MpoTOHOB B siJIpe aTroma - 00pa30BaHUE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

N3meHneHue uncina HEUTPOHOB B sApe aroma - 00pazoBaHue n30ToNnoB. COBPEMEHHOE OIpeIEeICHHE
MOHATHS «XUMUYECKUH 351eMeHT». M30TOmbI Kak pa3HOBUIHOCTH aTOMOB OJIHOTO XUMUYECKOTO JIEMEHTA.

OnektpoHbl. CTpoeHHE SJIEKTPOHHBIX O00JOYEK aTOMOB XUMHYECKHX JieMeHTOB Nel-20
nepuoanueckoi cucremsl J{. . MenneneeBa. [loHsiTHE 0 3aBEpIIEHHOM W HE3aBEPILIEHHOM 3JIEKTPOHHOM
cioe (IHEPreTUYECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux siemeHtoB J[. M. MenneneeBa u CTpoeHHE AaTOMOB:
(bu3nUIecKnuil CMBICI TIOPSIIKOBOTO HOMEpA JIEMEHTa, HOMEpa TPYIIbI, HOMepa Meproa.

M3meHeHune yKciia JIeKTPOHOB Ha BHEIIHEM SJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI0 JI€MEHTa -
00pa3oBaHME IOJIOKUTENBHBIX M OTPHULATENFHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METAJIOB U
HeMeTalIoB. [IpHunHbBI U3MEHEHHS] METANIMYECKUX U HEMETAJUTMUECKUX CBOWCTB B MEPUOAX U TPYIIax.

O6pa3oBanue OuHapHbIX coenuHeHuil. [lonsaTre 00 noHHOM cBsi3u. CxemMbl 00pa30BaHUS MOHHOM
CBSI3H.

B3anMopeiicTBiie aTOMOB XMMHYECKHX JJIEMEHTOB-HEMETAIZIOB MEXIY CO00H - oOpazoBaHHe
JIByXaTOMHBIX MOJIEKYJ MMPOCTHIX BellecTB. KoBaneHTHas HEMOMsIpHAsS XUMUYECKas CBSI3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBIL.

B3aumoseiicTBue aTOMOB XHMHUYECKHX 3JIEMEHTOB-HEMETAIJIOB MEXIy co0oil - oOpasoBaHHe
OMHAPHBIX COEAMHEHUH HEMETAIIOB. DJICKTPOOTPUIATEIHLHOCTD. [IOHATHE O KOBAaJICHTHOW MOJSPHON CBSI3H.

B3aumMoneiicTBe aTOMOB XHMMYECKMX 3JEMEHTOB-METAJUIOB MEXIy co00H - oOpa3oBaHue
METAIINYECKUX KpUCTAIIOB. [IoHATHE O METaUIMUECKO CBSI3H.

JdeMoncTpanun. Mozen aToMOB XUMHUYECKUX AJIEMEHTOB. lleproanueckas cucreMa XUMHYECKUX
anemenToB /1. 1. Menpeneena.

IIpeaMeTHbIE Pe3VJbTAThl 00YUEeHUs

VYyamuiicst JOJKEH ymems:

® JCHOJIb30BaTh MPHU XapAKTEPUCTHUKE aTOMOB TMOHSATHS: <«IIPOTOH», «HEUTPOH», <«IIEKTPOHY,
«XMMHUYECKHUI DIIEMEHT», «MacCOBOE YUCIIO», «HU30TOI», «IJIEKTPOHHBIA CIOI», «IHEPreTUYECKHM
YPOBEHbBY, «AJIEMEHTHI-METAILIBIY, «IJIEMEHTBI-HEMETAJIIbI»; MPU XaPAKTEPUCTUKE BEIIECTB MOHSATHUS
«UOHHAs CBA3bY», «UOHBI», «KOBAJIEHTHAs HEMOJISIPHAS CBA3bY», «KOBAJCHTHAs IMOJISIPHAS CBA3bY,
«QIEKTPOOTPHUIIATETLHOCTDY, «BAJICHTHOCTHY, «KMETAILTUYECKAST CBSI3bY,

® ONHCHIBATH COCTAaB U CTPOEHUE AaTOMOB »DJIEMEHTOB C TMOPSAKOBBIMH HOMepamu 1—20 B
[Tepuoanueckoit cucreme xumuuyeckux 3nemeHToB /. . Menneneesa;

® COCTaBIIATh CXEMBI PACHPEACIICHUS YJICKTPOHOB IO AJIEKTPOHHBIM CIIOSIM B DJIEKTPOHHON 000JI0UYKe
aTOMOB; CXeMbl 00pa30BaHUsI Pa3HBIX THIOB XUMHUYECKON CBS3M (MOHHOW, KOBAJICHTHOW, MeETal-
JINYECKON);

® OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMHUYECKHX ADJIEMEHTOB (3aps/iOB s/IEp aTOMOB,
YHUCIa SJEKTPOHOB HA BHEITHEM JJIEKTPOHHOM CJIOE€, YWCIIO 3aIlOJHSIEMBIX SJEKTPOHHBIX CJIOEB,
paguyc aroMa, 3JIeKTPOOTPULATEIBHOCTb, METAIUIMYECKHE W HEMETAINIMYECKHe CBOICTBA) B
MepuoIax M rpymnmax (riaaBHbIX nmoArpymmax) [lepuoanueckoil cHCTEMbl XUMHYECKUX 37eMeHTOB [l.
N. MenpeneeBa ¢ TOYKH 3pEHUS] TEOPUU CTPOCHHUSI ATOMA;

® CpaBHMBAaTh CBOWCTBAa aTOMOB XHMHMYECKUX 3JIEMEHTOB, HAXOJSIIMXCS B OJHOM IEPUOAEC WIH
riaBHoM noarpynme [lepuoandeckoi cuctembl xuMuueckux daemMeHToB J1. 1. MenaeneeBa (3apsiioB
siep aTOMOB, YHCJIAa DJJEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM CJIO€, YHCJIO 3alOJIHSIEMbIX
3JIEKTPOHHBIX CJIOEB, PAINYC aTOMa, MIEKTPOOTPULATEIBHOCTh, METANINYECKUE U HEMETAJUIMYECKUE
CBOICTBA);

® J1aBaTh XapAKTEPUCTHUKY XUMHUYECKHX IJIEMEHTOB IO UX MNOJIokeHHI0 B [lepuogmyeckoil cucreme
xumudeckux sneMmeHtoB JI. M. MengeneeBa (XMMHUYECKMA 3HAK, TOPSIKOBBIA HOMEp, TEPHOI,



rpynmna, MOATPYINa, OTHOCUTENIbHAsh aTOMHash Macca, CTPOCHHME aToMa — 3apsja sjpa, YHCIIo
MIPOTOHOB M HEWUTPOHOB B sApe, OO0IlIee YUCIO HIIEKTPOHOB, PpACHpPEIEsICHHE SJIEKTPOHOB I10
AJIEKTPOHHBIM CJIOSIM);

® OmIpeneNsITh TUIl XMMUYECKOM CBsI3U 10 (hOpMYJIie BEILIECTBA;

® [PUBOJUTH MPUMEPHI BEIIECTB C PA3HBIMU TUIIAMU XUMUYECKON CBSI3U;

® XapaKTepU30BaTh MEXaHW3Mbl OOpa30BaHMs KOBAJICHTHOW CBS3U (OOMEHHBIN), WOHHOW CBS3H,
METAJLUTHYECKOM CBS3H;

® YCTaHaBJIMBAaTh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U: COCTAB BEILIECTBA — THUIl XUMHUYECKOU CBSI3H;

® COCTaBIATH (hOPMYJIbI OUHAPHBIX COSAMHEHUN MO BaJICHTHOCTH;

® HaxOJUTh BAJICHTHOCTb JEMEHTOB MO (hopMysie OMHAPHOTO COESTUHEHHUSI.

MeTaleeL[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
e (opmynHpoOBaTH TUIMOTE3Y MO PEIICHUIO TPOOIIEM;
® COCTaBJIATH TUIAH BBINOJIHCHUS Y4eOHOHM 3a/adm, pemieHus MpoOJIeM TBOPYECKOTO W IOHUCKOBOTO
XapakTepa, BHITOJIHEHHUS IIPOEKTa COBMECTHO C YUUTEIIEM;
® COCTaBIIAATH TE3UCHI TEKCTA;
e BIAJCTh TAKUM BHJIOM H3JIOKECHHS TEKCTa, KaK OMUCAHHE;
® CIIOJIb30BAaTh TAakOW BHUJ  MBICIEHHOrO (MIEalbHOr0) MOJCIUPOBAaHUSA, KaK 3HAKOBOE
MOJIeTTUpOBaHUE (Ha MPUMEPE COCTABJICHUS CXeM 00pa30BaHUs XUMHUECKOM CBSI3N);
® CIOJIb30BaTh TaKOW BHJ MaTEPUAIBHOTO (MPEAMETHOTO0) MOJCIMPOBAHUS, KaK aHaJIOrOBOE
MOJIETTUPOBAHUE;
® CIOJIb30BAaTh TakKOM BHJ MaTepuaibHOro (MPEIMETHOr0) MOJEIUPOBaHUS, KakKk (U3UYECKOEe
MOJIeJIUpOBaHue (Ha IPUMEPE MOJIEJICH CTPOCHUSI aTOMOB);
OTIpeIETSATH OOBEKTHI CPABHEHHSI U ACMIEKT CPABHEHUS 0OBEKTOB;
BBIMIOJIHATH HEMOJHOE OJTHOJIMHEMHOE CPaBHEHUE;
BBITMIOJIHATH HEMOJHOE KOMIUJIEKCHOE CPABHEHUE;
BBIMIOJIHATH MOJIHOE OJTHOJIMHEMHOE CPaBHEHHUE.

Tema 3. IIpoctbie BemecTBa (54)

[TonoxeHne METayuIoB M HEMETAUIOB B NEPUOAMYECKOW CHCTEME XUMHUYECKHX ieMeHTOoB [[. .
MenneneeBa. BaxxHenmue npocTele BEMIECTBA - METAJUIBL: JKEJI€30, ATFOMUHUM, KaJbLIMM, MarHui, HaTpUU,
kanuit. OOune Gpusnveckre CBONCTBA METAIIOB.

Bakneiiimme mpocThie BEIIeCTBa - HEMETAJUIbl, 0Opa30BaHHBIE aTOMaMH KHCIOpPOJa, BOJIOPOAA,
azota, cepel, (Gochopa, yrimepoma. CrmocoOHOCTH aTOMOB XHMHUUYECKHX OJJIEMEHTOB K O0Opa30BaHUIO
HECKOJIbKUX TMPOCTHIX BEIIECTB - AJIOTPOIHUS. AJUIOTPONHBIE MOAUUKAIMK KicIopoaa, pocdopa u onosa.
Meramumnueckiue U HEMETAUTMYECKUE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTENHHOCTH JCJICHHS MPOCTHIX
BEILIECTB Ha METAJUIbl U HEMETAJUIbI.

[TocTostnnast ABoraapo. KommdectBo BemectBa. Monbs. MomsipHas Macca. MousipHbI 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eOWHHIBI KOJMYECTBAa BEHIECTBA — MUJUIMMONIb U KHJIOMOIb,
MUJUTUMOJIApHASE W KWJIOMOJISIPHAsST MAacChl BEMIECTBA, MWJUIMMOJIAPHBIA W KHJIOMOJISIPHBI 0OBEMBI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ MCHOIB30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MACCa», «MOJSPHBIN
00BEM Ta30By», «IIOCTOSTHHAST ABOTAIPO».

Pacyernble 3anaun. 1. Berancnenne MoJIIpHON MacChl BEHIECTB MO XUMUYECKUM (popmynam. 2.
Pacyetsl ¢ ucCnonb30BaHUEM MOHATHH «KOJIHYECTBO BEIIECTBA», «MOJSIPHAS Macca», «MOJIIPHBIA 00beM
ra3oB», «IIOCTOSIHHas: ABOTaapo».

JdemoncTpanun. Hekotopsle MeTayuibl M HEMETAJUIBl KOJMYECTBOM BellecTtBa 1 moib. Monens
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.



HDCI[MeTHLIe PE3VJIbLTATHI oﬁvqemm
VYyamuiicst JOJIKEH ymems:

® CIOJIb30BaTh MPU  XAPAKTEPUCTHUKE BEIIECTB MOHATUA:  «METALIbI»,  «IUIACTUYHOCTHY,
«TETUIONPOBOHOCTBY, «IJIEKTPOIPOBOAHOCTDY, «HEMETAUIb», «AJJIOTPONUS», «AJIOTPOIHBIC
BHJIOM3MEHEHUS, WIIH MOIU(DUKAITIN,

® OIKCHIBATH IMOJIOKEHUE DJIEMEHTOB-METAUIOB U 3JIEMEHTOB-HeMeTa/JIoB B [lepuoandeckoil cucreme
xuMuueckux ayemeHToB /1. . Meneneena;

e KJacCU(UIMPOBATH MIPOCTHIE BEIIECTBA HA METAJIBI 1 HEMETAILIBI, DJIEMEHTHI;

® OMNpeAeNsITh NMPUHAIICKHOCTh HEOPTAaHMYECKUX BEIIECTB K OJHOMY M3 H3YYCHHBIX KJIACCOB —
METAaJIIbl 1 HEMETAJIJIBL,

® JI0Ka3bIBaTh OTHOCUTEIBHOCTH JCJICHUS MPOCTHIX BEUIECTB HA METAJIBI U HEMETAILIBI;

® XapaKTepU30BaTh OOMIHE (PU3MIESCKHUE CBOMCTBA METAJIOB;

® YCTAaHABIIMBATh MPUYMHHO-CJIEJICTBEHHBIE CBSI3U MEXY CTPOCHHEM aTOMa U XMMHUYECKOH CBS3bIO B
MPOCTHIX BEIIECTBAX — METAJNIaX ¥ HEMETaIlIax;

® 00BSCHATH MHOTOOOPA3HE MPOCTHIX BEHICCTB TAKKM (DAKTOPOM, KaK aJUTOTPOITHS;

® OIKCHIBATH CBOMCTBA BEHIECTB (HA MPUMEpaxX MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB);

e CcOOMIOATh TpaBWJIAa TEXHUKH OE30MACHOCTH IPH NPOBEACHUH HAONIOJACHWNA W JTaOOPATOPHBIX
OIIBITOB;

® JCIOJIb30BaTh IIPU PEIICHUH PACUYCTHBIX 3a/1ay IOHATHSA: «KOJHWYECTBO BEIICCTBA», «MOJbY,
«TMIOCTOSIHHAsA ABOTAIPO», «MOJISIPHAS. Maccay, «MOJSIPHBIA 00BEM ra30B», KHOPMAIIbHbBIE YCIOBHSI;

® TPOBOJUTH PACUYEThl C HMCIOJb30BAHUEM IMOHSTHI: «KOJIMYECTBO BEIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIA 00BEM T'a30B», KIIOCTOSTHHAS ABOTaIPO».

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

VYyammiics HOJKEH ymems.:
® COCTaBJIAATh KOHCIIEKT TEKCTA;
CaMOCTOSITEIILHO UCIIOJIb30BAaTh HENIOCPEICTBEHHOE HAOIIIOICHUE;
CaMOCTOSITENILHO O(OPMIIATE OTYET, BKJIIOYAIONIMK ONUCAaHHE HAOIIOIEHUs, €ro pe3yibTaToB,
BBIBOJIOB;
®  BBINOJHATH [TOJHOE KOMIUIEKCHOE CPAaBHEHHUE;

o BBITIOJIHATE CPABHCHHUE 110 aHAJIOTUH

Tema 4. CoequHeHHs] XHMHYECKHX dj1eMeHTOB (16 u)

Crenenp okucnenus. OnpeneneHue CTENEHU OKUCICHUS DJIEMEHTOB 0 XUMHUYECKOW (hopmyre
coenunenus. CocraBieHue (GopmMysl OMHAPHBIX COCAWHEHMM, OOIMMK Croco0 WX Has3biBaHWSA. buHapHbIC
COEMHEHUS: OKCUJIbI, XJIOpUIbl, cynbhuabl u ap. CocraBienue ux Gopmyi. IlpeacraButenu OKCHA0B: BOJA,
YIJIEKUCIIBIM a3 U HeraueHast u3BecTb. lIpencraBurenu 1eTydnx BOJAOPOIHBIX COEIMHEHHI: XJIOPOBOIOPOL
Y aMMHaK.

OcHoBaHMsI, X COCTaB M Ha3BaHUs. PacTBOpuMOCTh OCHOBaHUH B Bojie. Tabnuia pacTBOPUMOCTH
THIPOKCHUIOB U cosiell B Boje. [IpencraBurenu menodei: riApoKCUIbl HaTpus, Kanus U Kanblud. [Tonarue o
KaueCTBEHHBIX peakuusx. Haukaropsl. I3MeHeHne OKpacku MHIMKATOPOB B IIEJIOUHOM cpejie.

Kucnotsl, ux cocraB m Haszanus. Knaccudpukamus kucior. IlpencraButenu KHCIOT: cepHas,
COJIIHAsI M a30THas. MI3MeHeHne OKpacku MHIUKATOPOB B KUCIOTHOM CpeJie.

Conu Kak NMpou3BOJHBIE KUCIOT U OCHOBaHMU. VX cocTaB u HazBaHus. PacTBopuMoCTh cojieil B
Boje. [IpencraBurenu coseii: Xaopua HaTpusl, KapOoHAT U GocdaT KaabIus.

AmMopdHbIE 1 KPUCTATUTNYECKHE BEIECTBA.

MexMOoIIeKyIsIpHbIE B3aUMOACUCTBUA. THUNBI KPUCTAUIMYECKMX PEIIETOK: HWOHHAs, aTOMHas,
MOJIEKYJISIpHAsl M METAJUIMUECKast. 3aBUCUMOCTb CBOWCTB BELIECTB OT THIIOB KPUCTAIIIMYECKUX PELIETOK.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMS. 3aKOH ITOCTOSIHCTBA COCTaBa s
BELIECTB MOJIEKYJISIPHOT'O CTPOEHHUS.



Uuctele BemecTBa W cMmecu. [IpuMepsl >KUIKUX, TBEpABIX M ra3oo0pasHbix cmeceil. CBoiicTBa
YHUCTBIX BemiecTB U cMmeceil. Mx cocrtaB. MaccoBas u oObeMHasi [10JIM KOMIIOHEHTa cMecH. Pacuersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSTHS 0.

Pacuérupie 3agaun. 1. Pacuer MaccoBoii 1 00OBEMHON HOJIEH KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brruncnenue maccoBoi JJOJIM BELIECTBA B PaCTBOPE IO U3BECTHOW Macce pacCTBOPEHHOIO BEILIECTBA U Macce
pactBopuTensa. 3. BbluncieHue Macchl pacTBOPSIEMOIrO BEIIECTBA M PACTBOPHUTENS, HEOOXOIMMBIX JIJIs
IIPUTOTOBJIEHUS ONPEIEICHHON MACChl PACTBOPA C U3BECTHOM MacCCOBOM J10JIEW paCTBOPEHHOIO BEIIECTBA.

JdemoncTpauuu. OOpasibl OKCHIIOB, KHCIIOT, OCHOBAaHHMH M cojied. Mojaenu KpUCTALTUYSCKUX
peleToK Xjopuaa Hatpus, anmMasa, okcuaa yraepoaa (IV). CrnocoObl pasmeneHus: cMecei, TUCTHIIISIHS
BOJIBI.

JlabopaTopHblie onbIThl. 1. 3HaKOMCTBO ¢ 00Opa3laMu BELIECTB pa3HbIX KiaccoB. 2. Paznenenue
CMecei.

IpakTnyeckass padora Ne 3. AHanu3 MOYBBI U BOJBI.
IIpakTuyeckass padora Ne 4.IlpuroroBieHne pacTBOpa caxapa C 3aJaHHOW MAacCOBOM JIoJeit
PacTBOPEHHOr'0 BEILECTBA.

IIpeaMeTHBIE Pe3VJbTAThl 00YUeHUs

VYyamuiicst JOJKEH ymems:

® UCMOJb30BaTh IMPH XAPAKTEPUCTHUKE BEILECTB IOHSTUSA: «CTENEHb OKUCIECHUS», «BAJIEHTHOCTHY,
«OKCHJIbI», «OCHOBAHUS», <«ILEJIOYN», «KAYECTBEHHAs pPEaKLUUA», «HUHIUKATOP», «KHCIOTBD»,
«KHUCIIOPOICOEpKAIINE KUCIOTB», «OECKUCIOPOAHBIE KUCIOThD), «KUCIIOTHAs Cpelay, «IleJouHas
cpenay», «HelTpaibHas cpefa», «ukana pH», «conmn», «aMop@HbIe BEIIECTBaY, «KPUCTAIUIMYECKUE
BELIECTBA», «KPUCTAJNIMYECKasi pelIeTKay, «UOHHas KpUCTAIJIMYECKas peIlIeTKa», «aTOMHas
KpUCTANIMYECKass peLIeTKay, «MOJIEKYJsIpHas KpUCTAJUIMYecKas pelleTKa», «MeTauIndyecKas
KPUCTAJIJINYECKAs] PEIIETKA)», «CMECH;

e KJaccU(UIUPOBATh CIIOXKHbIE HEOPraHMYECKHE BEIIECTBA IO COCTaBY Ha OKCHJbI, OCHOBAaHMA,
KHCJIOTHI U COJIM; OCHOBAHUS, KMCIIOTBI U COJIM IO PACTBOPUMOCTH B BOJIE; KUCIIOTBI 10 OCHOBHOCTH
U COJIEPKaHUIO KHCIIOPO/Ia;

® OMpeneniaTh NPUHAAIC)KHOCTh HEOPTaHMUECKUX BEIIECTB K OJTHOMY M3 M3yYEHHBIX KIacCOB (OKCHIBI,
JIeTy4ue BOJOPOHbIE COEIMHEHHS], OCHOBaHHUS, KUCIIOTHI, COJIN) IO (hopMyIIe;

® ONHUCHIBATH CBOMCTBA OTJENbHBIX MPEJCTABUTENEH OKCHAOB (HAa IpUMEpE BOJBI, YIJIEKUCIIOTO rasa,
HErameHoW U3BECTH), JIETYYMX BOJOPOJHBIX COEIMHEHUH (Ha IpUMeEpe XJIOPOBOIOPOIa U aMMHUaKa),
OCHOBAaHUH (Ha MpHUMepe T'MIPOKCUIOB HATpUs, KaJus U Kalblius), KMCIOT (Ha MpHUMEpe CepHOil
KHCIIOTBI) U coJiel (Ha mpuMepe XJIopuaa HaTpHsl, KapOoHaTa Kanblusl, GocdaTa KanbLus);

® ONPEIENATh BAIEHTHOCTD U CTENIEHb OKUCIIEHHUS YJIEMEHTOB B BEIIECTBAX;

® COCTaBIIATH (OPMYJIBl OKCHJIOB, OCHOBAaHUM, KHUCIOT M COJE€Hl MO BaJIEHTHOCTAM M CTENEHAM
OKHCJIEHHUS JJIEMEHTOB, a TaKXK€ 3apsAaM HOHOB, YKa3aHHBIM B TaOJIMIle PAaCTBOPHUMOCTH KHUCIOT,
OCHOBaHMH U COJIEH;

® COCTaBIJIATh HAa3BaHUS OKCHJIOB, OCHOBAaHUM, KHCIOT U COJIEH; CpaBHUBATh BAJIEHTHOCTh U CTENEHb
OKUCJICHUS; OKCUbI, OCHOBAHMS, KUCJIOTHI M COJIM IO COCTaBY;

®  UCMOJIB30BaTh TAOJIHUILY PACTBOPUMOCTH IS OTIPENIEICHUSI PACTBOPUMOCTH BEIIECTB;

® YCTaHABIIMBATh I'€HETHUYECKYIO CBSI3b MEXKIY OKCHJIOM M THUAPO-KCHJIOM M HA000pOT; MPUUYMHHO-
CIIEICTBEHHBIE CBSA3M MEXKIY CTPOCHHEM aTOMAa, XMMHYECKOH CBSA3bI0 M THIIOM KPUCTAIIIMYECKON
PELIETKH XUMHUYECKUX COECANHEHUI];

® XapaKTepU30BaThb ATOMHBIE, MOJIEKYJISPHBIE, HOHHbIE METAUINUECKNE KPUCTAIIIMUYECKHE PEIIETKH;
Cpely pacTBopa ¢ OMOIIbI0 IIKajsl pH;

® IIPUBOAUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPUCTAJUINYECKON PEIIETKH;

® TIPOBOJIUTH HAOIIOJCHHUS 32 CBOMCTBAMH BEILECTB U SBJICHUSAMH, IPOUCXOAALINMHU C BEIIECTBAMU;

e coOuoaTh NMpaBuiia TEXHUKH 0€30MaCHOCTH MTPHU MPOBEICHUH HAOIIOJCHUN U OIIBITOB;

® HCCIENOBaTh CPEAY PAacTBOpPA C MOMOIIBI0 UHAMKATOPOB; SKCIIEPUMEHTAIBLHO Pa3INyaTh KUCIOTHI U



IeJI04u, MoJib3ysaCb HHAUKATOPAMU;

® MHCIIOJIB30BAaTh IIPU PCHICHUHK PACUHCTHBIX 3aJad IIOHATHUA «MacCOoBasd OOJIA 3JICEMEHTA B BCHICCTBC),
«MaccoBas O0Jid paCTBOPCHHOI'O BCIICCTBAY, «o0beMHas JOJIA ra3006pa3H0r0 BCHICCTBA»,

® IIPOBOJUTH PpPaCUCTbl C HCIIOJIB30BAHUCM MOHATHH «MaccoBas J0JIs1 3JIEMEHTA B BCEUICCTBE»,
«MaccoBasd O0Jis1 paCTBOPCHHOI'O BEUICCTBAY, «o0beMHas J0JIA ra3006pa3Hor0 BEIICCTBa».

MeTanpeamMeTrHble pe3yJibTaTbhl 00y4eHUs

VYyamuiicst J0JIKEH ymemsn:

® COCTaBJIATH HA OCHOBE TEKCTa TaOJIMIIBI, B TOM YHuciie ¢ mpuMeHeHneM cpeacts UKT;

® 1101 pyKOBOJICTBOM YUHUTENs IPOBOJAMUTDH ONOCPETOBAHHOE HAOIOICHHUE

® 10J PYKOBOJACTBOM YYHTENs O(OPMIATH OTYET, BKIIOYAIONIUI ONHCAHHE OSKCIIEPHUMEHTA, €ro
pe3yIbTaTOB, BBIBOJIOB;

® OCYLIECTBJIATh MHJYKTUBHOE o00O0OIIeHHe (0T €AMHUYHOIO  JOCTOBEPHOTO K  oOliemy
BEPOSITHOCTHOMY), T. €. ONpeAessATh OOLIMe CyLIEeCTBEHHbIE MPU3HAKU JABYX U Oosee 0OBEKTOB U
¢bukcupoBaTh uX B (hOpMeE MOHIATHS WIN CYKICHHS,

® OCYILIECTBIIATh JAEAYKTHBHOE 00001IeHHE (IIOJBEIEHUE EIUHHUYHOIO JOCTOBEpHOro MoJ oOriee
JOCTOBEPHOE), T. €. aKTyalu3UpoBaTh IIOHATHE WIM CYXKJIEHHUE, U OTOXKIECTBIATH C HUM
COOTBETCTBYIOLIHME CYLECTBEHHBIE IPU3HAKU OJTHOTO MK O0Jiee 0OBEKTOB;

® OIpeneNsiTh acleKT Kiaccu(uKauy;

® OCYUIECTBJIATH KJIACCU(UKALINIO;

® 3HaTh U UCHOJB30BATh PA3INYHbIE (OPMBI NIPEACTABICHUS KIacCUPUKALIUY.

Tema 5. W3meHeHus, npoucxoasimue ¢ Bemecrsamu (12y)

[TonsiTHE sBNEHMII KaK W3MEHEHWI, MPOUCXOIAIIMX C BEIIECTBAMH. SBIEHHUS, CBSI3aHHBIE C
M3MEHEHHEM KPHUCTAIIMYECKOT'O0 CTPOEHUS BELECTBA MPU MOCTOSHHOM €ro cOCTaBe, (PU3NUECKUe SBICHHS.
@u3nyecKue SBICHUS B XUMHUU: JUCTWUIALMS, KPUCTAIM3ALMs, BBIIAPUBAHME M BO3TOHKA BEILECTB,
LEHTPUPYTUPOBAHUE.

SIBneHuns, CBA3aHHBIE C M3MEHEHHEM COCTaBa BEIIECTBA, - XUMUYECKHe peakuuu. [IpusHaku u
yCJIOBUS MPOTEKAaHUsI XUMHUYECKUX peakuuil. [loHsaTHe 00 5K30- M HHIOTEPMUUYECKHX peakiusax. Peakunu
TOpEHNs KaK YaCTHBIN CITydall SK30TEPMHUYECKUX PEAKIIMM, IPOTEKAOIINX C BBIICJICHUEM CBETA.

3aKOH COXpaHEHUS MacChl BEIIECTB. XHUMUYECKHUE YypPAaBHEHUSA. 3HAUEHUE HWHICKCOB U
ko3¢ dunmenToB. CocTaBieHHE YpaBHEHUN XUMHUECKUX PEaKLIUM.

Pacuersl o XuMu4ecKMM ypaBHEHHUSM. PelleHne 3ajady Ha HaXOXJACHHE KOJIMYECTBA BEIIECTBA,
Macchl WU o0beMa IPOAYKTa peakiuu Mo KOJINYECTBY BEUIECTBA, Macce UM 00bEMY HCXOTHOTO BEIIECTBA.
PacueTsl ¢ MCTIOIB30BaHUEM TTOHATHUS «I0JIs1», KOTJJAa UCXOJHOE BELIECTBO JaHO B BUJIE pacTBOPA C 3aJaHHOU
MacCOBOM J0JI€H PACTBOPEHHOI'O BEIIECTBA UIIN COAEPKUT ONPECICHHYIO JIOII0 TPUMECEN.

Peakuuu paznoxenus. [lonsatue o ckopocTn xumudeckux peakuuil. Karanuzatopel. @epMeHTHI.

Peakuuu coenunenus. Karanutuueckne u  HekatanuTthyeckue peakuuu. OOpaTtumble U
HEOOpaTHUMBbIE PEAKIINH.

Peaknnn 3amenienus. DNEKTPOXUMHAYECKUM Pl HAIPSDKEHUN METaUIOB, €r0 UCIIOJIb30BAHKE IS
IIPOrHO3MPOBAHUS BO3MOXHOCTHU MPOTEKaHUs peakluil MKy METAJUIAMU U pacTBOpaMH KUCIOT. Peakuun
BBITECHEHHUS OJHUX METAJJIOB U3 PACTBOPOB HX COJIEH APYTMMHU METAJUIAMH.

Peakuuu oOmena. Peakuuu HelTpamuzanuu. YCIOBHUsS MPOTEKAHUS peakuuii oOMeHa B pacTBOpax
710 KOHIIA.

Tunbel XMMHYECKUX peakiuil (M0 NPU3HAKY «4HUCIO M COCTaB HMCXOJHBIX BELIECTB M MPOAYKTOB
peaKknuMu») Ha IpuMepe CBOMCTB BOAbIL. Peakuus pas3noskeHus - 3JIeKTposu3 Boabl. Peakuuu coeanHeHus -
B3alMOJCICTBUE BOJBl C OKCHJAMU METAUIOB W HemeTauioB. llonsarue «ruapokcuas». Peakuun
3aMeIIEeHUs - B3aUMOJICHCTBUE BOJBI C IIETOYHBIMM U IIEJIOYHO3EMEIbHBIMU MeTajulaMu. Peakuuun oOMeHa
(Ha mpuMepe TUApoIu3a Cynbpuaa aTIOMUHNAS U KapOHU1a KJIbLUs).

Pacuérnble 3agaum. 1. BpluncieHMe NO XMMHYECKMM YpPaBHEHMSIM MacChl WM KOJIMYECTBA
BEILECTBA 110 U3BECTHOM MACCE WM KOJIMYECTBY BEIIECTBA OJHOIO M3 BCTYIAIOIIMX B PEAKLHUIO BEIIECTB



WM TIPOAYKTOB peakiuu. 2. BerauciaeHne Macchl (KOJIMYecTBa BEIMIECTBA, 00beMa) MPOAYKTa PEaKIluu, eClin
M3BECTHA Macca HMCXOJHOTO BEIIECTBA, COJACPIKAIIEr0 OMpPEICIICHHYIO IONI0 mpuMmeced. 3. BrruuciieHue
Macchl (KOJIMYEeCTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIMM, €CIM M3BECTHA Macca pacTBOpa M MaccoBas
J0JIsl PACTBOPEHHOT'O BEIIECTBA.

IIpeaMeTHbIE PE3YJbTATHI OﬁV‘IeHI/IH:

VYyamuiicst JOJIKEH ymems:
e iIaccu(UIUPOBATh XUMHUYECKUE PEAKIMH [0 YUCITY M COCTaBY MCXOJTHBIX BEIISCTB U MPOIYKTOB
peaxuu; TeroBoMy 3P PEKTy; HAMPABICHUIO POTCKAHUS PEAKIINK; YIaCTHIO KaTaan3aTopa;
® JCIOJIb30BaTh TAOJIMIy PACTBOPUMOCTH JUIsl OINPEICICHHS BO3MOXKHOCTH IPOTECKAHUS PEaKIHi
oOMEHa; DJEKTPOXMUMHYCCKUH psll HANpsHKEHUH (aKTMBHOCTH) META/UIOB JUISL  ONPEACIICHUS
BO3MO>KHOCTH MIPOTEKAHUS PEAKIIUN MEXIy METallllaMU U BOJHBIMU PACTBOPAMH KUCIIOT U COJICH;
e Ha0MI0aTh W OMKCHIBATH MPU3HAKU U YCIOBHS TEUEHHUS XMMHUUYECKHUX PEaKIIUi, /1elaTh BHIBOABI Ha
OCHOBAHHMH aHaJIHM3a HAOJIOJICHHUH 3a IKCIIEPUMEHTOM;
® POBOJUTH PACUETHI IO XUMUYECKUM YPAaBHEHHUSIM Ha HAXOXKJICHHE KOJUYECTBA, MACCHI WJIM 00beMa
MPOJYKTa PEaKIUU MO KOJIWYECTBY, Macce WM 00bEeMY MCXOIHOTO BEIIECTBA; C MCIOJIb30BAaHUEM
MOHATHUS «JI0JIS», KOTJIa MCXOJHOE BEIIECTBO JIaHO B BHUJE PacTBOpa C 3aJaHHON MacCOBOH JOJCH
PacTBOPEHHOTO BEIIECTBA HJIM COJACPKHUT OMPEACIICHHYIO JTOJII0 PUMECEH.
MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

Ydamuucs qOKEH ymems:

® COCTaBJIAATh HA OCHOBE TEKCTA CXEMBI, B TOM 4HCIIe ¢ TpuMeHeHneM cpeacts UKT;

® CaMOCTOSITENIbHO O(QOPMIISATH OTYET, BKIIOYAIOUIMI OMHMCAaHHE SKCIEPUMEHTa, €ro pPe3ylbTaToB,
BBIBOJIOB;

® CIIOJIb30BATh TakOW BHUJA  MBICIEHHOrO (MJI€aJbHOI0) MOJAEIUPOBAaHUSA, KaKk 3HAKOBOE
MOJIETTUpOBaHuE (Ha IpUMepe YpaBHEHUI XUMUYECKUX peaKkiuii);

® pa3nuyaTh 00bEM M colepKaHHe MOHATHI;

® pa3naMyaTh POJOBOE U BUIOBOE IOHATHS;

® OCYUIECTBJIATH POJOBUI0BOE ONIPEIEICHUE TOHATHH.

Jemoncrpanuu. Ilpumepsl ¢usnyeckux sBJICHUHM; a) MiaBieHue mnapaduna; 6) auPdy3us
OYUIUCTBIX BELIECTB C TOpsIied JaMIOYKM HakaiauBaHUs. [Ipumepbl XMMHUECKUX SIBICHUN: a) TOpEHHeE
MarHusi; 0) B3auMOJIeHCTBUE COJITHOM KHUCIOTHI C MPaMOPOM WJIM MEJIOM; B) MOJY4YE€HUE THAPOKCHIA MEAU
(11); r) pacTBOpeHHUE MOYYSCHHOTO THAPOKCUIA B KUCIIOTaX; 1) B3aumoeiicreue okcuna meau (1) ¢ ceproi
KHUCJIOTOW MpPHU HarpeBaHWM; €) pPas3JIoKEHHE IMepMaHTraHaTa Kaylus; ) B3aUMOJIEWCTBHE pa30aBIEHHBIX
KHCJIOT C METAJUIaMH.

JlaboparopHsble onbIThl. 3. CpaBHEHHE CKOPOCTH UCIIAPEHUS BOJABI M CIUPTA M0 NCYE3HOBEHHIO UX
Karenb Ha ¢QuibTpoBalbHOM Oymare. 4. OkucieHue Meaud B IUIAMEHM CIUPTOBKH WM TOPENKH. 5.
IToMmyTHEHHE M3BECTKOBOM BOJBI OT BBIIBIXa€MOIO yrJieKucioro rasza. 6. IlomydeHue yriekuciaoro rasa
B3aMMOJICHCTBHEM CObI M KHCIIOTHL. 7. 3amelieHre Meu B pactBope xyopuaa meau (II) xenezom.
IIpakTuyeckas padora Ne 5.IIpu3Haku XUMHUECKUX pPEAKIIUM.

IIpeaMeTHbIE Pe3VJAbTATHI 00YUEHHUS .

VYyammiics NOJKEH ymems:
e oOpamarbcs ¢ 1abopaTopHbIM 000pYIOBAaHUEM M HArpeBaTEIbHBIMU MPHOOpPAaMH B COOTBETCTBHUHU C
IIPaBUJIAMU TEXHUKHU 0€30IaCHOCTH;
® BBINOJHATH MPOCTEHIINE MpHEeMbl paboThl € Ja0OpPaTOpHBIM OOOPYIOBaHHUEM: JIAOOPATOPHBIM
LITaTUBOM; CIIUPTOBKOM;
e HaOII0AaTh 3a CBOMCTBAMH BEILECTB U SIBJICHUSAMH, IPOUCXOISIIUMHU C BEILIECTBAMU;
®  OIUCBIBATH XUMUYECKUI 3KCIIEPUMEHT C IOMOILBIO €CTECTBEHHOTO (PyCCKOIO MIIM POJIHOTO) SI3bIKa U



SA3bIKA XUMUU,
e JienaTh BBIBOJBI 110 PE3YJIbTaTaM IIPOBEACHHOIO SKCIIEPUMEHTA;
® TOTOBUTb PACTBOPHI C ONPEACIICHHON MAacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;
® [IPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO 0K PACTBOPEHHOI'O B HEM BEILIECTBA.

MeTanpeamMeTrHbie pe3yJibTaThl 00y4eHUs

VYyamuiicst JOJIKEH ymems:
CaMOCTOSITEIILHO MCIIOIH30BATh OMOCPEIOBAHHOE HAOIIOICHHE.

Tema 6. Teopusi JeKTPOJMTHYECKON JUCCONMANMUA M CBOMCTBA KJIACCOB HEOPraHMYECKHX
coenquHenmii (22 u)

[TonsiTe 00 SJIEKTPONMTHYECCKOM TUCCOMMAIMH. DJICKTPOIMTBI M HEIJICKTPOJUTHL. MexaHu3M
JUCCOIMAIIMU DJICKTPOJIUTOB C PA3IUYHBIM THUIIOM XUMHUYECKON CBsi3u. CTENeHb 3JIEKTPOTUTHUYECCKOU
nuccoranuu. CUIIbHBIC B ClTa0bIe YJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUHU IJICKTPOJIUTUYECKON Tucconuanuu. oHHbIE ypaBHEHHS PEaKIIUid.
YcnoBus MpoTeKaHus peakiui 0OMeHa MeX/1y dJIEKTPOIUTAMH JI0 KOHIIA B CBETE MOHHBIX MPECTaBICHUN.

Kiaccudukanust TOHOB U UX CBOKCTBA.

Kucnorel, ux kmaccudukanus. Jluccormumarus KHCIOT W HMX CBOHWCTBA B CBETE TEOPUH
JNEKTPOJUTUYECKOM  AMCCOLMANMM. MONEKYJIApHBIE M HMOHHBIE YPAaBHEHUs PEaKUMH  KHCIIOT.
B3anmoeiicTBre KUCIOT ¢ METAJNIaMH. DJIEKTPOXUMHUUECKUN psJl HApsKEHU MeTauioB. B3aumopeiicteue
KHCJIOT C OKCHUJIaMH METa/IOB. B3ammoneilcTBHE KHUCIOT C OCHOBAHHMSIMHU - PEAKIUS HEUTpaIM3aluu.
BzaumopeiictBue kucnor ¢ consMu. Vcmonb3oBaHue TaOMUIBI PACTBOPUMOCTH JUIS XapaKTEPUCTHKU
XHUMHYSCKHUX CBONCTB KHCIIOT.

OcHoBanusi, ux Kinaccudukanus. Jluccoruamnusi OCHOBaHMM M HMX CBOWCTBA B CBETE TEOPUU
AJIEKTPOJIUTAYECKON Hcconranuu. B3anmoneiicTBue OCHOBAHUM C KHCJIOTAMH, KUCIOTHBIMU OKCUJAMH U
consimu. Mcmonb3oBanue TabIUIBI pACTBOPUMOCTH JJIsI XapaKTEPUCTUKU XUMUUYECKUX CBONCTB OCHOBAHMIA.
Paznoxenue HEPaCTBOPUMBIX OCHOBaHMI npu HarpeBaHuU.
Conu, ux xnaccudukanys U IUCCOLMALNSA PA3IUYHBIX TUIMOB coneil. CBOMCTBa coiieif B CBETE€ TEOPHUU
JJIEKTPOJUTUYECKON AUCCOLMAaNMKU. B3ammonencTBue cosedl ¢ MeTalulaMu, YCIOBUS IPOTEKAaHUS ITUX
peakuuii. B3ammopeiicTBue coieil ¢ KUCIOTaMH, OCHOBAaHUSIMHU U COJNAMH. VICIONb30BaHHME TaOJMIIBI
PACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB COJIEH.

O06o0611eHne cBefeHuit 006 okcuaax, X KiacCupUKalud 1 XUMUYECKIX CBOMCTBAX.

['eHeTndeckue psAapl METALIOB W HEMETAIOB. ['€HeTmdeckash CBsI3b MEXIy KIaccaMu
HEOPraHUYECKHUX BEILECTB

OKHUCIUTETbHO-BOCCTAHOBUTENbHBIC peakiuu. OKHUCIUTETh W BOCCTAHOBUTEIIb, OKHCICHHE H
BOCCTaHOBJICHHE.

Peakiiun wuoOHHOTO OOMEHa ¥ OKHUCIUTEIHHO-BOCCTAHOBHTENbHBIE peakiuu. CocTaBieHHE
ypaBHEHU OKUCIUTEIHHO-BOCCTAHOBUTENBLHBIX PEAKINI METOOM IIIEKTPOHHOTO OanaHca.

CBoOIiCTBa TPOCTHIX BEIIECTB - METAJIOB M HEMETAUIOB, KHUCIOT M COJIeH B CBETE MPEICTaBICHUA 00

OKHCJIMTCIIBHO-BOCCTAHOBUTCJILHBIX ITPOLICCCAX. HDeHMeTHLIe peE3vabTaTbl Oﬁvqul/IﬂZ

VYyamuiicst JOJKEH ymems:

® HCIOJIb30BaTh  MPU  XAPAaKTEPUCTUKE  MPEBpPALICHUN  BEUIECTB  IOHATHUA:  «PaCTBOP»,
«QIEKTPOJIUTHYECKAS TUCCOIUALUSY, «AJIEKTPOIIUTHD, «HEIIEKTPOIUTHD, «CTENEHb TUCCOLUALIUN,
«CHJIBHBIE  DJIEKTPOJIMTBI», «CJIa0ble AJICKTPOJUTH), «KATHOHBI», «AHHOHBI», «KHUCJOTHI»,
«OCHOBAHHMSI», «COJN», «UOHHBIC PEAKIHUU», «HECOJICOOpa3yIOUINe OKCHIBI», «COJIe0Opa3yrome
OKCHUJIBI», «OCHOBHBIE OKCHIIBI», «KHUCIIOTHBIC OKCHIBD», «CPEIHUE COJIN», «KHUCIBIC COJIN»,
«OCHOBHBIE  COJIN», «TEHETUYECKUU PAI», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLUN,
«OKHCIIUTEIIbY, «BOCCTAHOBUTEIL), KOKHUCIIEHUEY, «BOCCTAHOBIICHUEY,

® ONUCHIBATh PACTBOPEHHE KaK (PU3UKO-XUMHUYECKUH TPOIIECC;



WJUIFOCTPUPOBATH IIPUMEpPaMU OCHOBHBIC IIOJIOKEHUSI TEOPUU DJIEKTPOJUTUYECKON IUCCOLMALIUMY;
TEHETHUUYECKYI0 B3aHMOCBSI3b MEXJy BellecTBaMH (IIPOCTOE BEILECTBO — OKCUJA — THAPOKCHU] —
COJIb);

XapaKTepu3oBaTh OOLIME XHMHUYECKHE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHMJIOB, KHCIIOT,
OCHOBAaHMH M COJIEH C TO3ULMUM TEOPUU IIIEKTPOJIUTUYECKOW JHUCCOLMALMM; CYHIHOCTb
JNEKTPOJUTUYECKON JUCCOLMALMM BEIIECTB C KOBAICHTHOW IIOJISIPHOM M HWOHHOM XMMHYECKOU
CBSI3b10; CYIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH;

IIPUBOJUTH IIPUMEPBI PEAKIUH, NOATBEPKAAIOIINUX XUMUYECKAE CBOMCTBA KUCIOTHBIX U OCHOBHBIX
OKCHJI0B, KHCJIOT, OCHOBAHHUM U COJIEH; CYIIECTBOBAHUE B3aMOCBS3U MEX1Y OCHOBHBIMU KJIACCaMH
HEOPraHUYECKUX BEILECTB;

KIaccu(UIUPOBaTh XMUMHUYECKHE PEAKIUU IO «UM3MEHEHHIO CTENEeHEH OKUCIICHUS 3JEMEHTOB,
00pa3yIoLIMX pearupyroline BEecTBay;

COCTaBJIATh YPAaBHEHUS JJIEKTPOJIMTHUYECKOM JAMCCOLMALMM KUCJIOT, OCHOBAaHUHW U  COJIEH;
MOJIEKYJISIDHBIE, ITOJIHBIE U COKPALCHHbIE HOHHBIE YPaBHEHMS PEAaKLMM C y4acTUEM JIEKTPOJIUTOB;
YpaBHEHHUSI OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUN, UCIIOJIb3Ysl METOJ MIEKTPOHHOTO OajaHca;
YpaBHEHMs pPEaKUMH, COOTBETCTBYIOIIMX IIOCIEIOBATEIbHOCTH («EMOYKe») MpeBpalieHui
HEOPraHWYECKHUX BEIIECTB Pa3JIMYHBIX KJIACCOB;

ONIPEAEIATh OKHUCIUTENIb W BOCCTAHOBUTEND, OKHMCIEHHUE W BOCCTAHOBJIICHHE B OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUX;

YCTaHABIMBATh IIPUYMHHO-CJICICTBEHHBIC CBS3M: KJIacC BEUIECTBA — XHMHMYECKUE CBOMCTBA
BELIECTBA;

HAOJIIOAAaTh M ONMHUCHIBATh PEAKIIMH MEXAY JJIEKTPOIUTAMHU C TIOMOIIBIO €CTECTBEHHOTO (PyCCKOTO
WM POJIHOTO) SA3bIKA U S3bIKAa XUMUH;

IIPOBOJUTD OIIBITHI, MOATBEPKAAIOIINE XUMUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX
BEILECTB.

MertanpeamMeTHbie pe3yabTaThbl 00y4eHust

VYyammiics 1OJKEH ymems.:

JIeNaTh IOMETKH, BBIIMCKU, IUTUPOBAHUE TEKCTA;
COCTaBJIATh NOKJIAJ;

COCTaBJISITh HA OCHOBE TE€KCTa IpauKH, B TOM yuciie ¢ npuMeHeHueM cpeacts UKT;

BJIAZIETh TAKUM BUJOM H3JI0KEHUS TEKCTA, KaK PacCyKICHUE;

UCIIOJIb30BaTh TaKOW BUJA  MBICIEHHOTO (MI€albHOrO) MOJAETUPOBAaHHUSA, Kak 3HAKOBOE
MOJICJIMPOBaHNe (Ha MpUMepe YpaBHEHMH peakiuil AMCCOLMAIMHM, MOHHBIX YpPaBHEHUH peaKIMi,
MOJIypeaKIMii OKUCIIEHUSI-BOCCTAHOBJICHMS);

pa3nuyaTh KOMIIOHEHTHI J0Ka3aTelbCcTBa (TE3UC, APTYMEHTHI U OPMY J10Ka3aTeNbCTBA);
OCYLIECTBJIATH IIPIMOE UHAYKTUBHOE 10KA3aTENIbCTBO.

JdemoncTpauuu. lcnpiTaHne BemECTB M MX PACTBOPOB HA 3JIEKTPONPOBOAHOCTH. 3aBUCUMOCTh

ANEKTPONPOBOJIHOCTH YKCYCHOM KHCIIOTBI OT KOHLIEHTpalMU. B3aumoneicTBue IUHKA C CEpOH, COJISHOU
kucnotol, xiaopunom menu (II). 'openune maruus.

JlaGopaTopHble onbIThI. §. Peakiinu, XapakTepHble /Ul paCTBOPOB KUCIIOT (COJISIHOM UITH CEpHOI).

9. Peakium, xapakTepHble Ui pacTBOPOB Iienoder (ruapokcuoB HaTpus wiu kanus). 10. [Homyuenue u
CBOMCTBAa HEPACTBOPUMOI0 OCHOBaHus, Hanpumep ruapokcuaa meau (II). 11. Peaknuu, xapakrepHsle s
pacTBOpoB cosiert (Hampumep, st xjaopuaa meau (I1)). 12. Peakuu, xapakTepHble Jyisi OCHOBHBIX OKCHIOB
(manpumep, ans okcuja Kanblud). 13. Peakuuu, xapakTepHble AJIs KUCIOTHBIX OKCUIOB (Hampumep, A
YTJIEKUCIIOTO Ta3a).

IIpakTyeckas padora Ne 6. CBoiicTBa KMUCIIOT, OCHOBAHUM, OKCHIOB U COJIEH.
IMpakTnyeckas padora Ne 7. Pemienue skCcriepuMeHTAIbHBIX 3a1a4.



IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

VYyamuiicst JOJIKEH ymems:

e oOpamarbes ¢ 1abOpaTopHBIM 000PYIOBaHWEM U HArpeBaTEIbHBIMUA MPUOOPAMHU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU 0€30MaCHOCTH;

® BHINOJIHATH MPOCTEUIINE MPHEMbI OOpalIeHUs] ¢ J1a0OpaTOpPHBIM O0OPYAOBAaHHEM: JIA0OPATOPHBIM
IITaTUBOM, CIIUPTOBKOIA;

e Ha0JIO/IaTh 32 CBOMCTBAMH BEIIECTB U SIBJICHUSIMH, TPOUCXOSIINMHE C BEIICCTBAMH;

® ONUCHIBATH XUMHYCCKHUN YKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA H
SI3bIKA XUMUH,

e J[eJaTh BBIBOJIBI 110 Pe3yiIbTaTaM MPOBEICHHOTO IKCIIEPUMEHTA.

MeTanpeaMeTHble pe3yJibTaThl 00y4eHHs

Ydamuucs JOKEH ymems:
® oOnpeneNniaTh, HCXOId W3 y4eOHOH 3amaud, HEOOXOIMMOCTh HETMOCPEJACTBEHHOTO  WJIH
OMOCPEA0BAaHHOTO HAOJIIOICHMUS;
® CaMOCTOSTENBbHO (POPMUPOBATH MIPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHMUSA K YPOBHIO ITIOAI'OTOBKH BbBIITYCKHHUKOB.

BbINYCKHUK HAYYUTCSH:

* ONUCHIBATh CBOMCTBAa TBEPABIX, JKUAKHX, Ta3000pa3HbIX BEILECTB, BBIJACNAS MX CYLIECTBEHHbIE
MPU3HAKY;

* XapaKTEpU30BaTh BEIIECTBA II0 COCTaBy, CTPOEHUIO M CBOWCTBaM, YCTAaHABIMBaThb IPUYMHHO-
CJIEJICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTepUCTUKAMHU BEIIECTBA;

* PacKphIBaTh CMbICI OCHOBHBIX XMMHYECKHX MOHITUN «aTOM», «MOJIEKYJIa», «XUMHUECKUI JIeMEHT»,
«IIPOCTOE BEILIECTBOY, «CII0KHOE BEILIECTBOY, «BAJICHTHOCThY, UCIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

* U300pakaTh COCTaB MPOCTEMIIMX BEIIECTB C IOMOIIBIO XUMHYECKHX (OPMYIT U CYLIHOCTb
XUMHUYECKUX PEeaKIHH ¢ TOMOIIbI0 XUMUYECKIX YPAaBHEHU;

* BBIYMCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, a TAKXKE MAaCCOBYIO JOJIIO
XUMHUYECKOT'0 3JIEMEHTa B COeAMHEHMSIX JJIS1 OLIEHKH UX MPAaKTUYECKON 3HAaUNMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/IbI, OCHOBAHMSI, KUCIIOTHI, COJIN;

* KJ1accu(UUIUPOBATh OKCUABI 1 OCHOBAHMS 110 CBOWCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;

* [10JIb30BAThCA J1A0OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYA0H;

* IPOBOJIUTH HECIIOKHBIE XMMHUYECKHE OMBITHI U HAOIIOACHUS 3a U3MEHEHUSMU CBOICTB BEIIECTB B
npolecce UX MpeBpalleHuii; co0Ir0AaTh NpaBuiia TEXHUKH 0€30IaCHOCTH MPH MPOBEACHUN HAOIIOICHUN U
OTIBITOB;

* pa3nuy4aTh OSKCIEPUMEHTAIBHO KHUCIOTBI M IIEIOYM, TOJB3YSICh HWHAMKATOpaMH; OCO3HABaTh
HEO0OXOMMOCTH COOTIOICHUST Mep 0€30TacHOCTH MPU OOpAIICHUH C KUCIOTAMH U IIEJI0YaMHU.

* pacKpbIBaTh CMBICH Nepuoaudeckoro 3akona J[. . Menneneesa;

* ONUCBHIBATh M XapaKTepH30BaThb TaOMUUHYI0 (QOpMYy NEPUOAMYECKONH CHUCTEMBbl XHUMHYECKHX
3JIEMEHTOB;

* XapaKTepu30BaTh COCTAB ATOMHBIX SIIEP U pacHpeiesieHue Yncia 3JeKTPOHOB MO ANEKTPOHHBIM CIIOSM
aTOMOB XMMHMUYECKUX JIEMEHTOB MaJIbIX [IEPHOJ0B IEPUOINIECKON CUCTEMBI, a TAK)KE KaJus U KaJIbLINS;

* pa3nuy4aTh BUAbl XUMUYECKOU CBS3HM: HOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO, KOBAJCHTHYIO HETOISPHYIO
U METAJUITMYECKYIO;




* U300pakaTh AIIEKTPOHHO-MOHHBIE (HOPMYJIBI BEIIECTB, OOPAa30BAaHHBIX XWMHYECKUMH CBS3IMHU
pa3HOro BUAA;

* BBISIBIISITh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHUSA UX KPHUCTAUIMYECKUX PEIIETOK: MOHHBIX,
aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTh XUMUYECKUE 3JIEMEHTBHl M HUX COEAMHEHHS Ha OCHOBE IIOJIOXKEHMSI 3JIEMEHTOB B
NEPUOINYECKOI cucTeMe U OCOOEHHOCTEN CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTb HAYYHOE M MHPOBO33PEHUECKOE 3HAUYEHUE IIEPUOJMYECKOT0 3aKOHA W
NepUoMYecKoil cuctemMbl Xxumuueckux sieMmeHToB JI. . MenzaeneeBa; ¢ OOBACHATH CYTh XMMHYECKHUX
MPOIECCOB U UX MPUHIUIHATIBHOE OTIINYHE OT (PU3NYECCKUX;

* Ha3bIBATh IIPU3HAKU U YCIIOBUS IPOTEKAHNSA XUMUUYECKUX PEAKLINM;

* YCTaHABJIMBATh IPHUHAUIEKHOCTh XHMHUYECKOM pPEAKIUU K ONPEAECIIEHHOMY THUILy IO OJHOMY U3
KJIaCCU()UMKALMOHHBIX MPU3HAKOB: 1) 10 YMCIy M COCTaBY MCXOJHBIX BELIECTB M IPOAYKTOB pEaKLHU
(peakiuu CoeMHEHUS, PA3JIOKEHHUS, 3aMEIICHUsI 1 00MeHa); 2) MO BBIICICHUIO WU MOTJIOMIEHUIO TEIIOThI
(peakuu 3K30T€PMHUYECKHE M 3HIOTEPMUYECKHE); 3) MO M3MEHEHHUIO CTENEeHEH OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB (peakUuu OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) IO O0OpaTUMOCTH Ipolecca (peakiuu
oOpaTuMBbIe 1 HEOOpaTUMBIC);

* COCTaBJIATh YpPAaBHEHHUS AJIEKTPOJIUTUYECKON IUCCOLMALMU KHUCIOT, LIEJIOYEH, Cojell; MOJHbIe U
COKpallléHHbIE HOHHBIE YpaBHEHMsI peakuuil oOMeHa; ypaBHEHHs OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii;

* IPOrHO3UPOBATh MPOJYKThl XMMHUYECKHX peakuuil 1o Qopmyram/Ha3BaHUSIM HCXOAHBIX BEILECTB;
OTIPEIeNIATh UCXOTHBIE BEIIECTBA MO (hopMyamM/Ha3BaHHUSIM MPOJAYKTOB PEAKIINH;

* COCTABJISITh  YpPaBHEHUS  pEaKUUif, COOTBETCTBYIOIIMX  IOCIEIOBATEIbHOCTH  («IIETIOUKE))
MIPEBPALCHUI HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBIIAITh B IIPOLIECCE DKCIEPUMEHTAa NPU3HAKH, CBUACTEILCTBYIOIIME O NMPOTEKAHUU XMMHUYECKON
peaxkuuu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOM T0JIEW paCTBOPEHHOIO BELIECTBA;

* OIPENeNITh XapakTep Cpelbl BOJHBIX PAcTBOPOB KHUCJIOT M ILIEJIOYEH MO H3MEHEHHI0 OKpacKu
UHIUKATOPOB;

* IPOBOJIUTh KAuyE€CTBEHHBbIE PEAKIMH, IMOATBEPXKIAIOLINE HAJM4YMe B BOJHBIX PAacTBOpPaxX BELIECTB
OTJEJIbHBIX HOHOB

* OIPENeNATh MPUHAMAIIEHKHOCTh HEOPIraHUYECKUX BEIIECTB K OJAHOMY M3 M3YUEHHBIX KJIACCOB/TPYII:
METaJIJIbl U HEMETAJUIBI, OKCHUJIbI, OCHOBAHHUS, KUCIIOTBI, COJIN;

* COCTaBJIATH (POPMYIIBI BELIECTB 110 MX HA3BaHUSIM;

* OIIPENENSTh BAJICHTHOCTD U CTENIEHb OKUCIICHHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPraHMYECKHX COEIMHEHUN MO BAJIEHTHOCTSM U CTENEHSM OKHCIIEHUS
3JIEMEHTOB, a TAKXKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIMIle PACTBOPUMOCTH KHCIIOT, OCHOBAaHHM U COJEH;

* O0BSICHATh 3aKOHOMEPHOCTH H3MEHEHHS (PU3NYECKHMX U XUMHUYECKHMX CBOMCTB IPOCTHIX BEIIECTB
(METaJIJIOB M HEMETAJIOB) M MX BBICIIMX OKCHJOB, OOpa30BaHHBIX 3JEMEHTaMH BTOPOTO U TPETHETO
MEPHUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHBbIE JUIsl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMMHYECKHE CBOMCTBA, XapaKTEpHbIE JJIsi KaKJOro M3 KJIACCOB HEOPraHUYECKUX
BEILIECTB: KUCIOT, OCHOBAHHUM, COJICH;

* IPUBOJIUTH MPUMEPHI pPeaKLUd, MOATBEPKAAOIINX XUMHUUYECKHE CBOMCTBA HEOPIraHUYECKUX BELIECTB!
OKCHJIOB, KUCJIOT, OCHOBAaHHUM U COJIEH;

* OIPENeNSTh BEIIECTBO-OKUCIIUTEIh u BEIIECTBO-BOCCTAHOBUTEINb B OKHCJIUTEIBHO-
BOCCTAaHOBUTENbHBIX PEAKLUsX;

* COCTaBJISITh  OKHMCIMTEIbHO-BOCCTAHOBUTENBHBI  OamaHc  (JUIsi  M3Yy4YEHHBIX  peakuuil) 1o
IIPEIOKEHHBIM CXEMAM PEAKIU;

* IPOBOJIUTH JIA0OPATOPHBIE OMBITHI, MOATBEPXKIAIOIINE XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHUYECKUX BEILECTB;

BbINYCKHHK HNOJYYHUT BO3MOKHOCTh HAYYNThCH:




* IPaMOTHO 00paIIaThCs C BEMIECTBAMHU B TTOBCETHEBHOM JKHU3HM;

* OCO3HAaBaTh HEOOXOJUMOCTh COOJIIOMCHMSI TPaBHJI DKOJIOTHYSCKH OCE30IacHOTO TIOBEACHHUS B
OKpY>Karolle NpUPOIHON CPEE;

* IOHUMATh CMBICI U HEOOXOAMMOCTh COOJIIOJICHUS TIPEANMCAHNH, TIPeIaraéMblX B HHCTPYKIIUSX IO
WCII0JI30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.;

* HCTIOJIb30BaTh MPUOOPETEHHBIE KIIFOYEBbIE KOMITIETEHTHOCTH IPH BBIMOJIHEHUU HMCCIICIOBATEIHCKUX
MIPOEKTOB 0 U3YYCHHUIO CBOWCTB, CIIOCOOOB MOTYUYEHUS ¥ PACTIO3HABAHUS BEIIIECTB;

* pa3BUBaTh KOMMYHHUKATHUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3ysl CpPEACTBA YCTHOW M TMHCHbMEHHOMN
KOMMYHHKAIIUM TIpU paboTe C TEKCTaMH y4eOHHWKA W JOIMOJIHUTEIBHON JHTEpPaTypod, CIpPaBOYHBIMHU
TaOJIUIIAMHU, TMPOSBIATH TOTOBHOCTh K YBaXEHHWIO WHOW TOYKW 3pPEHUS NPU OOCYKICHHH PE3YJIhTaTOB
BBITIOJIHEHHON pabOTHI;

* OOBEKTHBHO OIIEHWBATh HMH(POPMAIMIO O BEIIECTBAX W XHUMHUYECKHUX TPOIEeCcCax, KPUTHYECCKU
OTHOCHUTBCSI K TICEBIOHAYYHOU HHQOpMAIMK, HETOOPOCOBECTHON peKamMe, KacaromIeHcsl MUCIOIb30BaHUS
Pa3IMYHBIX BEIIECTB.

* 0OCO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM JIJIsl TPAKTUUYECKOMN JEATEIHbHOCTH YETIOBEKA;

* OMUCHIBATH N3YYECHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSISI IOTUKY CUCTEMHOTO aHAN3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTAX MEPUOJUYECKOM CHUCTEMbl XUMHYECKHUX JJIEMEHTOB IS
O0OBSCHEHHS M MIPEJIBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BuBaTh WH()OPMANMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM VIIyOJCHHS 3HAHUKW 00 HCTOpUHU
CTAaHOBJICHUS XUMHYECKOW HayKd, €€ OCHOBHBIX TMOHATUH, MEPHOJUYECKOr0 3aKOHA KaK OJHOrO U3
BOKHEUIIIMX 3aKOHOB MPUPO/IBI, @ TAKIKE O COBPEMEHHBIX JOCTHKEHUAX HAYKU U TEXHHUKH.

* COCTABJIATH MOJICKYJISIPHBIE U MOJIHBIE HOHHBIE YPAaBHEHUS MO COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH TIPUMEPHI PEAKIIUN, TTOJATBEPKAAIONIUX CYIIIECTBOBAHNE B3aMMOCBSI3H MEXKIY OCHOBHBIMHU
KJIaCCaMHU HEOPTaHMUYECKUX BEIIECTB;

* IPOTHO3UPOBATh PE3YJIbTAThl BO3JCUCTBUS PA3IMYHBIX (PAKTOPOB HA M3MEHEHHE CKOPOCTH
XUMHUYECKON pPEAKIUU;

* IPOTHO3UPOBATh PE3YJIbTaThl BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB HA CMEIICHUE XHUMHUYECKOTO
paBHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,

* POTHO3UPOBATh CIOCOOHOCTH BEHIECTBA MPOSBIATH OKHUCIUTENbHBIE WM BOCCTaHOBUTEIBHBIC
CBOICTBA C YYETOM CTENEHEN OKUCIICHHS JIIEMEHTOB, BXOJIAIINX B €r0 COCTAB;

* BBISIBJISITh CYIIECTBOBAHHWE TE€HETHUYECKOW B3aMMOCBSI3M MEXAY BEIIECTBAMU B PSAy: IPOCTOE
BEIIIECTBO — OKCHUJT — THUAPOKCH] — COJIb;

* OPraHU30BbIBATh, IPOBOAUTH YUYEHUUECKUE MPOEKTHI 110 UCCIEIOBAHUIO CBOMCTB BEILIECTB, UMEIOIINX
BOKHOE MTPAKTUYECKOE 3HAUCHUE.

Moayab «lIIkoJIbHBIH YPOK»

Peanuzanus mKoJBHBIMY TIeAaroraMy BOCIIMTATEILHOTO TTOTCHITHAIA YPOKa
MIPEAIoJaraeT Ciaeayroiee: YCMAaHoe1eHue
006epUMENbHBIX OMHOUEHUTL MENCOY VYUMENeM U €20 VYEHUKAMU, CHOCOOCMEYIOUUX
NO3UMUBHOMY 80CHPUSIMUIO VYAWUMUCS MPedo8aHUull U NPOCbO Yuumels, NPUGIeYeHuio ux
BHUMAHUSL K 00Cyacoaemol Ha YpoKe UHGoOpMayuy, akmuu3ayuul ux no3HACAmMenNbHouU
0esimenbHOCmU;

- nOOYIHCOCHUE WUKOALHUKOE CODII00amb HA YPOKe 00uWenpunanmble Hopmbl N08eOeHUs,
npasuna 0ouweHUs. co CMapuumu (Y4umeisamu) u C6epCmHUKamu (UWUKOIbHUKAMU), NPUHYUNDL
VUeOHOU OUCYUNIUHBL U CAMOOD2AHUZAUUU;

- npusIeYeHUe BHUMAHUSL UWKOJbHUKOE K UCHHOCMHOMY ACNEeKmY U3y4aemblx Ha VPOKAX
AGNICHULL, OP2AHU3AUUSL UX PADOMbL C NOJIYYAEMOU HA YPOKE COUUANBHO 3HAYUMOU




ungopmayuel — UHUYUUPOSAHUe ee 00CYHCOeHUs, 8bICKA3bIBAHUS VYAUUMUCS CE0E20
MHEHUS No_ee N08o0y, 8bIpabOOMKU C60€20 K Hell OMHOULCHU,

- UCNOIBb306aHUEe BOCTIUTATEIIBHBIX BO3MOXKHOCTEH COACpKaHUs yIeOHOTO IIPEaAMETa Yepes
JEMOHCTPAIIHIO JICTSIM IMPUMEPOB OTBETCTBEHHOTO, IPa’kIaHCKOTO MOBEICHHUS, TPOSIBICHUS
YEIIOBEKOJIIOOUS U TOOPOCEPACTYHOCTH, Yepe3 MO 00 COOTBETCTBYIOIIUX TEKCTOB IS
YTCHUS, 33724 JIJIS PEIICHUs, TPOOJICMHBIX CUTYAIMi JIJ1s1 00CYXKICHUS B KJIacce;

- npuMenenue Ha YPoKe UHMepaKmueHblx hopm pabomul yyauuxcs. UHmMeLIeKmyalbHblx
U2p, CMUMYAUDPYVIOUUX NOZHABAENbHYIO MOMUBAUUIO WKOJILHUKOS, OUCKYCCULL, KOMOPbLe
0arom Y4auuMcs 603MONCHOCIb NPUOOPecmiL onvim 6e0eHUs. KOHCMPYKMUBHO20 OUAI02d;
2pYnnosoi pabomul Uiy paboml 8 napax, KOmMopbsle ydat MKOJIbHUKOB KOMaHHOM paboTe u
B3aUMOJICCTBHIO C APYTHMH JICTHMH,

- BKJIIOUCHHUE B YPOK UTPOBBIX MPOIIEAYP, KOTOPBIC TOMOTAIOT MOACPKATh MOTHBAITHIO
JIETEH K TIOJIYICHHIO 3HAHWH, HaJQ)KHBAHUIO TO3UTHUBHBIX MEXTMYHOCTHBIX OTHOIIICHUH B
KJIacce, TOMOTA0T YCTAaHOBJICHHUIO TOOPOXKEIATEIEHON aTMOC(EPHI BO BPEMS YPOKa;

- op2anu3ayusl wehcmea MOMUBUPOBAHHBLIX U OPYOUPOBAHHBIX VUAUUXCS HAO UX
HeyCnesanuumiu 0OHOKIACCHUKAMU, OAiOUe20 UKOIbHUKAM COUUAIbHO 3HAYUMbLU ONbLM
COmMPYOHUYECMEA U 83AUMHOU NOMOUU,

- UHUYUUPOBAHUE U NOOOEPHCKA UCCACO08AMENIbCKOU 0eSAMeEeNbHOCHU UUKOJIbHUKOE 68 DAMKAX
peanu3ayuuy UMu UHOUBUOVATIbHBIX U 2PYNNOEbIX UCCIIe008AMENbCKUX NPOEKMO8, Yo 0ACHl
WKOJIbHUKAM 803MONCHOCIb NPUOOPECmU HABIK CAMOCIOAMENbHO20 PeUleHUs
meopemuyeckou npodiembl, HAGbIK 2eHepupoB8anusl U 0hopmieHUs cOOCMEEHHbIX UOel,
HABBLIK YEANCUMENbHO20 OMHOULCHUSL K YYHCUM UOEAM, ODOPMIEHHBbIM 8 pabomax Opy2ux
ucciedosamelell, HaeoblK NYOJIUYHO20 8bICIMYNACHUS neped ayoumopuell, apeymeHmupo8anus
U OMCMAUBAHUS CE0Cl MOYKU 3PEHUSL.

BocnurartesbHBIE 3a1aYH

Temal. IlepBoHauanbHbIE ®opMHUpOBaHUE HAYYHOTI'0 MUPOBO33PEHHUA:

XUMHYECKHUE MOHITHS - XapakTepHu30BaTh METO/Ibl U3YUEHUS] XUMHH (HaOII0/IeHHE,
9KCIIEPUMEHT, U3MEPEHHE, MOJIEIUPOBAHUE) U UX POJIb B IO3HAHUU
MHpa BELECTB U pEaKLnil;

- [lonumaTs MaTepualibHOE €TUHCTBO BEILECTB MPUPO/IBI,
II03HABAEMOCTH 3aKOHOB IIPUPOJIbI HA IPUMEPE U3YUECHUS
XUMHUYECKUX SIBJICHUN (peakiuii);

- VYcraHaBnuBaTh INPUYMHHO-CIEACTBEHHBIE CBA3EH  MEXITy
(u3MYeCKUMH CBOMCTBAMM BEIIECTB U CIIOCOOOM pa3fesieHus
CMECEH.

@®opMHpPOBaHHE IKOJTOTHYECKUX 3HAHUIM:

3HATBH/IIOHNMATH:

- pOJIb XMMHUH B COBPEMEHHOM MHpE JJIs1 OCO3HAHUS
MOJIOKUTEIILHOTO U OTPUIATETILHOTO BO3/IEUCTBUS €€ Ha MPUPOY U
KU3Hb YEJIOBEKA;

- IpaBUJIa TEXHUKH OE€30IIaCHOCTH IIPU paboTe ¢ XMMUYECKUMU
BEIIECTBAMH U 000PYJOBAHUEM C 1IeNBI0 (POPMHUPOBAHUS
Oepe’KHOr0 OTHOLLIEHHSI K CBOEMY 310POBBIO U 310pPOBBIO
OKPYKarOIINX;

®opMHpPOBaHHE NATPHOTUYECKOI0 BOCIIHTAHUA:

- 3HATH/MOHUMATD POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJIEHUU
Hayku xumuu (M.B. Jlomonocos, /.. Menzaenees).




Tema 2. [Tepuoguyeckuii 3aK0H U
MepUOINYECKasi CUCTEMa XUMHUYECKUX
anemenToB .M. Menaeneena.
CrpoeHue aToma.

®opMHpOBaHHE NATPHOTHYECKOT0 BOCTIMTAHUS
3HATBH/MIOHMMATB/YMeTh ONpPeefATh!

- HCTOPHIO pa3BUTHs yueHUs 00 aToMax. Bkian poccuiickux
YUEHBIX B OTKPBITHE CTPOEHUS aTOMA.

®opMHpOBaHHE HAYYHOT0 MHPOBO33PEHHUS:
3HATBH/MIOHMMATB/YMeTh ONpPelefATh!

- PackpbiTHEe HayyHOrO M1 MUPOBO33PEHUYECKOIO 3HAYEHUS
NEPUOINYECKOT0 3aKOHA U IEPUOANYECKON CUCTEMbl XUMUUECKUX
anemeHToB JI. 1. Menpaeneesa.

Tema 3. Baxxnelue npecraBuTenn
HEOPraHUYECKHUX BEIECTB.
KomnuyecTBeHHBIE OTHOLIEHHUS B
XHMHH.

@®opMUPOBaHME IKOJOTHYECKUX 3HAHUI:

3HATH/MOHUMATD:

- Oco3HaBaTh HEOOXOAUMOCTh PA3yMHOI'0 UCIOJIb30BAHHUS BELIECTB
MIPU U3YYCHUHU PUMEHEHHS KUCIOpOa, BOJIOPOA, YIIIEKUCIOTO
rasza, peJCTaBUTENCH KJIaCCOB KUCIOT, COJIEH B MTPOMBIIIJICHHOCTH
¥ TIOBCETHEBHOM >KW3HU YEIOBEKA;

- XapakTepu30BaTh POJb BOJIbI B IPOMBIIINIEHHOCTH, CEIbCKOM
XO03SIICTBE, MOBCEAHEBHOM KMU3HH YEJIOBEKA U ONIPEACIICHUE
HMCTOYHUKOB 3arps3HEHHs BOJHBIX pecypcoB [Ipumopckoro kpas;
3HaTB/MOHUMATH/YMeTh ONpeleJfATh!

- OnpenensiTe NPUHAUICKHOCTD BEHIECTB K ONPeAeIEHHBIM
KJIacCaM U WX JCHCTBHUS HA OPraHU3M YEJIOBEKa;

- Pematp 3aauu ¢ 9KOJIOTHYECKUM COACPIKAHUEM;

- MpaBUJIa TEXHUKU 0€30MaCHOCTH MPU BHITOJHEHUH MPAKTUYECKIX
paboTt ¢ 1enpio GopMUpOBaHUS OEPEKHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U 3/I0POBBI0 OKPYKAOIIKX.

Tema 5. U3MeHeHUs1, MPOUCXOASIIHE C
BeleCTBAMM.

®opMupOBaHUE HAYYHOT0 MMPOBO33PEHHS:
3HATH/IOHUMATB/YMETh ONPeIeJATh!

- MaTEPHUAJIbHOE €MHCTBO BEIIECTB IPUPOABI IIyTEM
WJUTIOCTPUPOBAHUS TEHETUYECKON B3aMMOCBS3H MEKIY
BELIECTBAMHU (IIPOCTOE BELECTBO-OKCUA-TUAPOKCHU] -COJIb)
®opMupOBaHUE IKOJIOTHYECKUX 3HAHMIL:
3HATH/OHUMATB/YMETh ONPEeJATh.

- Kputnuecku onieHnBaTh HHPOPMAIUIO O BELIECTBAX,
UCIOJIb3yEeMBbIX B OBITY; BO3/IeHCTBHE XUMHUECKUX BEIIECTB HA
OpraHU3M YeJIOBEKa U MPUPOTY, TTpaBuiia 6€30macHOr0 OOpaIIeHms
C XUMHUYECKUMU BEIIECTBAMU;

®opMupoBaHUe MOTHBAIIUM Y4eOHO 1eAITeIbHOCTH:

- ®opMHpoBaHUE YCTOMUMBOIO IIO3HABATEIBLHOIO UHTEPECA,
M0003HATENILHOCTH B M3YYEHUU MUPA BELECTB MYTEM MOTyUEHUS
JIOTIOJTHUTEIBHON MH(OPMAIK U3 PA3TUYHBIX HCTOUHUKOB O
3HAYEHUH OTAENbHBIX IPECTaBUTeNeH HEOPTaHUYECKUX
COCIMHECHUM.

Tema 6. PacTBopenue. PacTBopbl.
CaoiicTBa pacTBOPOB 3JIeKTPOJIMTOB.
OKHCANTETbHO — BOCCTAHOBUTEJIbHbIE
peakuuu

dopMupoBaHHe HAYYHOT0 MHPOBO33pPeHMS:
3HATBH/MOHMMATB/YMeTh ONpPeleJATh!

- IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEKy CTPOEHUEM aToOMa,
XUMHYECKOH CBS3bI0, TUIIOM KPUCTAJUTMYECKONU PEIIETKH
CBOMCTBAMM XMMHUECKHNX COCIUHCHUIL,;

- 3HAYEHNE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH,
MPOTEKAIOIIUX B IPUPOJIE, UCTIOIB3YEMbIX B TOBCEIHEBHOM KU3HU
YEJI0BEKa.




KaﬂeH()apHO — memamudecKoe niaiHuposarnue no XxumMuu no npoecpamme

O.C.ITabpuensna

(2 uaca 6 neoenio, 6ceco 68 4acos)

Ne Ko1-Bo Jdara npoBeneHust
Ha3BaHue TeMbl YpoKa
n/n 4acoB
Tema 1. Beenenue (6u)
1 BBonnsblit nncrpykrax no Th npu pabdote B kabunere xumun. Ilpeamer g
xumuu. Bemecrsa.
2 ITpespammenus BemecTs. Poib XMMUH B )KU3HH Y€I0BEKA. 1ua
3 IIpakTnuyeckas padora Nel. «IIpuémsr lu
oOpatenus ¢ JadopaTopHbiM obopynoBanuem» Uncrpykrax Th
4 Ilepuoguueckas cucrema xuMudeckux aneMmeHToB .M. Menneneesa. lu
3HAaKM XMMUYECKHUX 3JIEMEHTOB.
5 Xumuueckue popmyibl. OTHOCHTENbHAS AaTOMHAsI U MOJICKYJIsIpHAs la
Macca.
6 IIpakTuyeckas padora Ne2. «HaGmoneHue 3a ropsieii cBe4oi» 1q
Hucrpykrax Th
Tema 2. ATOMBI XHMHYECKHX 3JIEMEHTOB. (7q)
7 OCHOBHBIE CBEJIEHHS O CTpoeHHH aToMOB. CocTaB aTOMOB. V30TOMEL. la
CTpoeHue 3IeKTPOHHBIX 000I04eK aTOMOB.
8 lua
9 Hounbl. MoHHAs XuMHY€ECKast CBA3b. la
10 KoBaneHtHas cBsi3b. 1g
11 Mertammmdeckas XUMUYECKast CBS3b. 1g
12 O06001menne 1 cucTeMaTH3aLusl 3HAaHUH 110 TeMe: KATOMBI XMMHUYECKHX la
JIEMEHTOBY
13 KonTpoabnas padora Nel 1o Teme: «Amombl XuMU4eckux 31eMeHmoe 1u
Tema 3. IlpocThie BemecTna. (5q)
14 IIpocTeie BelecTBa-MeTAIIIbL. 1g
15 ITpocThle BemecTBa -HEMETaUIbl. AJUIOTPOIIHSL. 1yq
16 Komnuectso Bemectsa. Moubs. MonsipHas Macca. 1g
MomnsipHbIif 00BEM Ta30B.
17 lu
Pemenue 3agau no temMam: «MoasapHulii 00bem 2a308, KOAUUeCmeo
seujecmea.

18 l4
Tema 4. CoenHeHre XUMHYECKHX JJI€MEHTOB. (16q)
19 CreneHp OKHUCIIEHMNS. 1u
20 Baxneiimme kracchl OMHAPHBIX coenHEHUN. OKCUIBL. lu

OcHoBaHusl.
21 lu




Kucnotsr.
22 14
23 Comu. 1uq
24 Coctasnenue popmyn coneit. 1g
o5 O060011IeHIE ¥ CHCTeMAaTH3allks 3HaHui 10 TeMe «Bakueiie 1
KJIaCCHl OMHAPHBIX COCTHHECHUI q
AmMopdHBIe 1 KpUCTAJUTMYECKUE BellecTBa. Kpucrammmueckue
26 pelIeTKH. 14
27 YucTele BellecTBa U CMECH. 1a
8 IMpakTuyeckas padora Ne3. «AHaJIN3 TOYBBI H BOJBD) 14
Hncrpykrax Th
29 MaccoBas 10J1s1 KOMIIOHEHTOB B CMECH. 1g
30 Pemenue 3a1ay Ha HaX0XACHUE MAacCCOBOM JTOJIM KOMIIOHEHTOB lq
CMECH.
31 Pemenue 3a1au Ha HaXOXKACHHUE MAaCCOBOM JIOJTM KOMIIOHEHTOB lq
pacTtBopa.
IIpakTuyeckas padora Ned4. «IIpurorosneHue pacTBopa caxapa c
32 | 3aJ1aHHO¥ MacCOBOM J10JIell pACTBOPEHHOTO BEIIIECTBA» 14
Hucrpykrax Th
33 O0600111IeHIE ¥ CHCTeMAaTH3all|s 3HaHuH 110 TeMe: «CoequHeHUs g
XUMHYECKHX DJIEMEHTOBY.
KonTposabnas padora Ne2. o teme: «CoeduneHus Xumuueckux
34 | anemenmos». 1g
Ma 5. I3MeHeHus1, NPOUCXOAsIIIeE C BellleCTBAMM.

Tema 5. U3mene , IPOHUCXO € ¢ BellleCTBa q
35 ®du3nYecKue SIBJICHUS B XUMHHU. 1g
36 Xumuueckue sBiIeHUs. XUMHUUECKUE PEaKIINH. 19
37 3aKOH COXpaHEHUsI MaCcChl BEIIECTBA. XUMUYECKHUE yPABHECHHSI. 1g
38 Pac4€Thl 10 XUMUYECKUM YPaBHEHUSM. 1g
39 Pemenre pacueTHBIX 3a/1a4 TI0 YPaBHEHHUIO PEAKITUH. 1

q
40 Pemenne pacueTHBIX 3a/1a4 Ha BRIYUCIICHUE MACCHI IPOAYKTA 1
peaKIum. q
TuIbl XUMAYECKHUX pPEeaKIuil.
41 lu
42 Tunsl XUMUYECKUX peaKLUid Ha IPUMEPE CBOMCTB BO/IbI. 1g
43 CKopocTh XUMHUYECKHX peakunii. KatanuzaTops. 1g
44 IIpakTyeckas padora NeS. la
« ITpu3Haky XuMU4YeCKux peakiuii» Uucerpykrax Th
O060011IeHrE ¥ CHCTeMAaTH3all|s 3HAHUH 110 TeMe «HM3menenus,
45 nPOUCX00UUE C BEUJECBAMUY. lu
KonTposbhas padora Ne3. o teme «Mzmenenus, npoucxoosiuue
C gewecmeamuy.
46 lq




Tema 6. PacTtBopenne. PactBopbl. CBOiiCTBAa PAaCTBOPOB 3J1€KTPOJIUTOB. (224)
OKHCIUTETHHO — BOCCTAHOBHTE/IbHbIE PEAKIIUH
47 | PactBopenue kak pusnko — xumuaeckui mpouecc. Turbl
pactBopoB. IloBTOpHBII HHCTpYKTax 1o T.b. lu
48
OnekTponuruieckas quccormanms (/1) 1g
49 | Ocuosnble nosnoxenus Teopuu DJI. (TD]I) 1u
50 HonHble ypaBHEHUS peaKIMi 1q
51 | YcnoBus npoTekaHUs XMMUYECKUX PEAKIN MEXTy pacTBOpaMu 19
AIIEKTPOIIUTOB JIO KOHIIA
52 | Kucnotsl, ux KiaccuuKanus. 1a
CBoiicTBa KUCIIOT.
53 1g
OcHoBaHus, UX KJIaccuuraus.
54 : raxcan 14
CBoiicTBa OCHOBaHUH.
55 l4a
56 Oxcujipl, Mx KiaccuUKanus U CBONCTRA. lu
Counm, ux CBOMCTBA.
57 14
I'enernyeckast CBA3b MEXAY KIacCaMU HEOPTaHUYECKHUX
58 COEIMHEHUH. 1g
59 | IpakTHyeckasi padoTa Ne6. «CBOICTBAa KHCIIOT OCHOBAHHMIA, 1q
OKCHJIOB U coJiei». Mucrpykrax Th
60 O06o001eHne u cucTemMaTr3anus 3HaHui 1o TeMe: «PacTBopeHue u 14
pacTBOPBIY.
61 | OkucnuTensHO-BOCCTaHOBHTENbHBIE peakunu (OBP). 1u
62
Cocrasiienue 3j1ekTpoHHOro 6aisanca 8 OBP. lu
63 CBOICTBa POCTHIX M CIOKHBIX BeecTs B cBete T/ u OBP 1g
64 IIpakTHyeckasi padota Ne/. Pemenne skcepruMeHTaTBHBIX la
3amad o teme: «OBP» Hucrpykrax Th
65 O0001IeHne U cUCTeMAaTH3alus 3HAHUH 110 TeMe «PacTBopeHue.
PactBopsl. CBOICTBA paCTBOPOB JEKTPOIUTOB, HOHHBIE YPABHEHHUS, 1u
OBP».
66 HToroBasi KOHTPoJIbHAN padoTa Ned 3a Kypc XuMHH § Ki1acca g
67 AHaim3 UTOroBOH KOHTPOJILHOM pabOTHI. 14
68 ITopTpeTHas rajgepesi BEIMKUX XUMHUKOB 1u




Hoypouuoe naaHupoeanue no xXumuu, 8 kracc,
(2uaca 6 nedenio, écezo 68 uacos)y YMK O. C. I'abpuensana

No Ne ConeprxaHue nmporpaMMHOIO Ko | Hdara [ToBropenne | Jloma
ypoKa | ypoka | mMaTepuaia M- IHee 3ananust, GopMUPYK
o 1o qec 3aja-
npen- | Teme TBO HUE peryns- | IO3HaBa- | KOM!
METyY ya- TUBHBIE | TEJIbHBIE | KaTH
COB
Tema 1. BBegenne B xumuio (6 yacon)
1 1 BBonnsblit nHCTpYyKTax 1o Th 1 @usnueckue | §1,2 | Gopmu- | @opmu- | Dop
pu paboTe B KAOMHETE XUMHH. CBOIICTBa, yrp. 4 | poBaHUE | pOBaHHE | pOBa
[Mpenmer xumun. Bemiectsa. busnueckoe MOHATHSI | YMEHUS | yMEF
TEJIO0 0 XUMHH | Habmoaa | pabo
2 2 [IpeBpamenus Bemects. Poib 1 @usnueckue | § 3 U ee Tb, B 112
XUMHH B )KU3HU YeIIOBEKa. CBOIICTBa poinu B Jenath OTBE
3 3 IpakTuyeckue padorbr: Nel. |1 c.174 | xu3HK BBIBOJIBI | Ha
«IIpuémsl YyeroBeKa | Ipu BOIIf
oOpariieHus ¢ 1a60paTOpHBIM IPOBEJE | Y4UT
000pyIOBaHUEM HUU yMet
4 4 Ilepnoauueckas cucrema 1 Atom §4 OIBITOB, | HCIIC
XAMUYECKuX 3yemeHToB J[.1. YMEHUA | BaTh
MeHieneeBa. 3HaKu paboTate | XUMI
XUMHYECKHUX DJIEMEHTOB. C KHUTOW | MU 5T
5 5 Xumuueckue GopMyIIbI. 1 Haumenbmiee | §5 Hc yMEE
OTHOCHTENbLHAS aTOMHAs U oO1ee yop. nepuou | pabo
MOJIEKYJISIpHAs Macca. KpaTHoe, 14 YECKON c
aToMm, CHucCTe- XHUMI
MOJIEKYJIa MO¥. KO
10CYy
6 6 IpakTuyeckue padorpr: Ne2. |1 C.180
«Habmronenue 3a ropsieit
CBEYOI»
Tema 2. ATOMBI XHMHYECKHX 3JIeMEHTOB (7 4acoB)
7 1 OcCHOBHBIE CBEICHUS O 1 ATowm. §6,7 ®opmu- | Dopmu- | Dop
CTpoeHHH aToMOB. V30TOIbI CrpoeHue poBaHHE | pOBaHHE | pOBa
A]Ipa aroma MOHATUM | yMEHUSI | yMel
8 2 CtpoeHue JIeKTPOHHBIX 1 DIIeKTPOH §8, o cTpoe- | paboTaTh | CIIy




0001109€K aTOMOB. [Tepuon. 9c.52 | Humu c YUUT
I'pynma ynp.2 | atroma, KHUIOW, | BECT
9 3 Honsl. MonHas xuMuueckas 1 §10 XUMHUYEC | YMEHHS | Juan
CBS3b. ymp. 5 | Ko UHTETPU | YUUT
c.62 CBA3U U | pOBAaTh U ap,
10 4 KoBaneHTHas CBs3b. 1 §11, |ee 3HaHMUA | ydal
yop.2 | BUaax. u3 csl.
c.66 buzuku
11 5 Meranueckas XUMHUYECKast 1 §12 B
CB3b. XHUMMUIO.
12 6 O0600mienue 1 cucremarnzanus | 1 §4-12
3HaHUH MO TeMe: «ATOMBI [ToBTO
XUMHUYECKUX JIEMEHTOBY» pUTH
OCHOB
HBIE
TTOHST
ust
TEMBI
13 7 KoutpoabsHas padora Nel no 1
TeMe: «Amombl XumMu4ecKux
9/1eMEHMOB)
Tema 3. IIpocTeie BemecTBa (5 4acoB)
14 1 [IpocTsle BemecTBa-MeTAIIBL. 1 @usznueckue | §13 ®opmu- | YMmenue | Yme
CBOMCTBA poBaHue | paboTaTh | COTp
15 2 [Ipocteie BemecTBa-HemeTamuibl. | 1 @usnueckue | §14, MOHATHSL | C 4aTh
Annorponusi. CBOMCTBA yrnp.3 | o MeTan- | ydeOHHU- | yuuT
16 3 KomnuectBo BemectBa. Monb. 1 OtHocuTenpH | §15, Jiax, KOM, B I10!
MonspHas macca. as aTOMHas ¥ | ynp.l- | HEMETal | JIONOJHK | U cO
MOJIeKyJIsipHa | 3 nax, TEIbHOU | MH(«
sl MacChI KOJHMYeC | IUTepary | uw,
17 4 MonspHBIi 00BEM Ta30B. 1 KonuuectBo | §16, | TBe pOM.IIEPH | CIIYII
BELIECTBA ymp.1, | BewlecT- | oguyec- | €ro.
2 Ba. KOl
18 5 Pemrenne 3ama4d mo remam: 1 KomuuectBo | §15, CHCTE-
«Monsapuwiii 06vem 2az08, BEIIIECTBA, 16 MO¥.
KOUYECE0 euyecmea. MOJIIpHast ymp.
macca, 4-5,
MOJISIPHBIN c.85
00BeM,
MOCTOSTHHAS
ABoraapo
Tema 4. CoeHHeHUs] XHMHYECKHX 3J1eMeHTOB (16 yacoB)
19 1 CreneHb OKUCICHUSL. 1 §17, @opmup | Ymenune | Yme
ymp.l, | oBanue | pabotath | pabo
2 MOHATHUSA | C B 113}
20 2 Bareiimie Kiaccel OMHAPHBIX 1 §18, 0 y4yeOHU- | Tpyn
coeanHeHUI. OKCHIBL. ymp.l | cTeleHn | KoM, OTBE
4 OKHCJIE- | YMEHHE | Ha




HUS,
21 3 OcHoBaHWS. §19, KJIACCOB
yrp.4- | coeaune
5 HHH,
YUCTBIX
22 4 Kucnorst §20, | Bemiect-
yop.3, | BaX 1
5 CMeECHX.
23 5 Conu §21
24 6 Cocrasienue GopMyJ coJei. §21,
ynp.2,
3
25 7 O00011IeHNE U CUCTEMATH3ALIUS ITosTO
3HaHUU 110 TeMe «BakHenue pHTH
KJIaCChl OMHAPHBIX COCTUHEHHI» OCHOB
HBIC
TIOHST
ust
TEMBbI
26 8 AMopdHBIE U KPUCTAIUTUYECKUE Atowm. §22
BENIECTBA. TUIIBI Monekyna
KPUCTAJUIMYECKUX PEIETOK du3nvecKoe
TEJO.
dusnvecKue
CBOMCTBA
27 9 YucThble BEMIECTBA K CMECH. Cwmecu. §23
Yucrteie
BEIECTBA
28 10 IpakTnueckas paGora Ne3. C.181
<<AHaHI/I3 IIOYBBI 1 BOABID»
Hucrpykrax Th
29 11 MaccoBast 1011 KOMIIOHEHTOB B Cwmecu. §24,
CMECH. Yuctsle yop.
BEIIECTBA 2,4,
30,31 | 12,13 | Pemenue 3a1a4 Ha HaXOXKJIEHHE
MAaccOBOH 10711 KOMIIOHEHTOB
CMECH.
32 14 IpakTnueckas paGora Ned, C.
«IIpuroToBnenue pacTsopa caxapa 185
C 3aJJaHHOM MaccOBOH oyei
PacTBOPEHHOTO BEIIECTBAY
Hucrpykrax Th
33 15 O6o001IeHNE U CUCTEMATH3ALUs
3HaHui 1Mo Teme: «CoeqnHeHUs
XUMHUYECKUX DJICMEHTOBY.
34 16 KountpoabHas padora Ne 2 no §13-
Teme «COoeqMHEHUS XUMUYECKUX 24

COIOCTaB
JSTh,
paboratb
c
dbopmyna
MHU.

BOII[
YUUT




3JIEMEHTOBY [ToBTO
pUTH
OCHOB
HbIE
TIOHSAT
ust
TEMBbI

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

35 1 dusnyeckue sBICHUS B XUMUH. 1 Croco0bl §25, ®opmu- | YMeHue | Yme
pasnenenus | ynp. 3 | poBanue | paboTaTh | BECT
cMecen HOHATHH | C yal

36 2 XUMHYECKHUE SBICHHUSL. 1 §26 0 yueOHu- | pabo

XHUMHYECKHUE PEAKIIUH. XUMHYE- | KOM, B I14]
CKHX nepuoau | pabo
peakiu- | 4ecKoHu c
37 3 3aK0H COXpaHEHHS MacChl 1 §27, | AX, Ux CHUCTe- YUUT
BEIICCTBA. XMMHYECKUE ynp. | THIAX; MOH,
YPaBHEHUS. 2-3 YMEHHUSA | allTOPUT

38,39, | 45,6 Pac4érel M0 XMMUYECKUM 3 KomuuectBo §28, HUCaThb MOM

40 YpaBHCHUSM. BEILECTBA. yIp. peakuuu | paccran-
MousipHas 2,3 Hu JICHUS
Macca. paccraB- | K03 du-
MousnstpHbIf JISTh HMCHTOB
00BeM ypaBHEe- | B

4142 |78 THITbI XUMUYECKHUX PEAKITHi. 2 §29- HUE B XUMHUYEC

30 XUMHUYEC | KUX
yrIp. KUX ypaBHe-
1-2; pCaknun- | HUSX,
43 9 CKOpOCTh XUMHUYECKHUX PEAKIUH. 1 §31- IX. yYMCEHHE
Karanuzatopsr. 32 AHTETPU
yrp. poBaTh
2,6 3HAHUS
44 8 IpakTuyeckas padora NeS, 1 C.183 u3
« IIpn3Haky XUMHYECKHX buznku
peakuuii» Uucrpykrax Th B
XUMHUIO.
45 9 OO0o01IeHne U cucTeMaTU3anus 1 Peakuuu §25-
3HAHUU 10 TeMe «H3menenus, pazioxeHus, | 32
npoucxodﬂu;ue C seujecmeamuy. COCIUHCHMS, HOBTO
oOMeHa, pUTH
3aMeIIeHUsI OCHOB
HbIE
MTOHSIT
ust
TEMBI
46 10 KonTpoJsnnas padora Ne3. o 1
TEME ((HS’M@HQHM}Z, npoucxodﬂwue
C gewecmeamu».
Tema 6. Teopus 371eKTPOIUTHYECKOH TUCCOIMAIMU M CBOMCTBA KJIACCOB HEOPraHUuYecKux coeanHenni (19 yacon)
47 1 PactBopenue kak pU3MKO — 1 Nonnas §34 ®opmu- | Gopmup | Pop
XUMHYECKHii npowecc. THIibl CBA3b. pOBaHME | OBAHWE | BAaHW




pacTtBopoB. [ToBTOpHBII KoBanentHas
HHCTpyKTax o T.b. HENONApHAsL
U TIOJIApHAs
CBsi3b. lOHBI
48,49 | 2,3 DIIEKTPOIUTHYECKAS AUCCOLMALIUS Kucnora §35-
() u Teopus D/1 36,
yup.
1,4,5
50 4 HoHHbIe ypaBHEHUS PEAKIHii OcHoBauue §37,
ymp.2,
5
C.237
51 5 VCoBHS MPOTEKAHUST XUMHYECKUX §32,3
peaKuil MeXy pacTBOpaMHU 7
ANEKTPOIIUTOB IO KOHIIA C.240
52-53 | 6-7 Kucnorst B cBete TO/] §38,
yIp.
3,4
54-55 | 8-9 OcHoBanus B cBeTe TOJ] §39,
yIp.
3,5
56 10 Okcuibl, UX KiaccupUKays u §40
CBOICTBA. ymp. 3
57 11 Comu, UX CBOWCTBA. §41
yup.
2,5
58 12 [eHeTHYECKAs CBA3D MEXKLY §42,
KJIaCCaMH HEOPraHUYECKUX yIp.
COEIMHEHHH. 2.4
59 13 IMpakTuyeckasi paéora Neb. C.241
«CBolicTBa KUCIIOT, OCHOBAaHHH,
OKCHUJIOB U coueil». Hucrpykrax Th
60 14 O060011IeHIE ¥ CHCTEMATH3AIUS IToBTO
3HaHuil o Teme: «PacTBopeHue u PHTE
PacTBOPBD». HOHSIT
ne 00
HOHH
BIX
peaxn
UAX
61,62 | 15,16 | OxucnurensHO- §43
BOCCTaHOBUTEILHBIC PEAKIIUU yhp.
(OBP). 1,7
63 17 CBOMCTBa TIPOCTHIX U CIONKHBIX IToBTO
pemectB B cBere TOJ] u OBP DHTB

IIOHAT

MMOHSTUHN
0
pactBo-
pax,
3JIEKTPO-
JINTHYEC
KOH
JIACCOIH
aIuu,
HOHHBIX
ypaBHe-
HUSAX,
KHCIIO-
Tax,
OCHOBa-
HUM,
COJISIX,
OKCHJIOB,
OKHCJIU-
TEJIBHO-
BOCCTaHO
BUTEb-
HBIX
peakuu-
IX.

YMEHUS
paboraTh
c
y4eOHUK
oM,
QITOPUT
MaMH#
CoCTaBIIe
HUS
HUOHHBIX
ypaBHEH
Ui u
paccTaHo
BKHU

ko3 Pu-
IIUCHTOB
B
OKUCJIH-
TEIBHO-
BOCCTaHO
BUTEITb-
HBIX
peaxuu-
SIX.

yMet
pabo
VH/TE
aJIbH
napa
coTp
4arth
YUUT
yMet
3aja
BOII[.




ue o6
HOHH
BIX
peaxn
HAX
64 18 IpakTuyeckas padora Ne7. 1 C.242
Pemenue sxcriepruMeHTaIBHBIX
3aaay o teme: «OBPy»
Hucrpykrax Th
65 19 OG6o0IIIeHHE U CHCTEMATH3AIIHS 1 IToBTO
3HAHUU 0 TeMe «PacTBOpeHue. PUTH
PactBopsl. CBOHCTBa pacTBOPOB OCHOB
DJICKTPOJIMTOB, HOHHBIC YPABHCHU, HEIE
OBP».
TOHAT
ust
TEMBI
66 20 HroroBasi KOHTpPoJIbHas padora | 1
Ned 3a kypc xumun 8 kiaacca
67,68 | 21,22 | AHaiu3 UTOTOBOW KOHTPOJILHOU 2 C.244
pabotsr. [lopTpeTHas ramepes
BETTMKUX XMMHKOB.
Ilnanupyemble pe3yJbTATHI H3y4YeHHUs] Y4eOHOT0 MpeaMeTa.
B pesynbpTaTe nzydeHus XuMuu Ha 6a30BOM YPOBHE YUEHUK JIOJKECH
3HATH/IOHUMATD:

XUMHUYECKYI0 CHUMBOJIMKY: 3HAaKM XUMHUYECKHX JJIEMEHTOB, (OPMYJbl XHUMHUYECKHX BEIIECTB,
YPAaBHEHUSI XUMUYECKHUX PEAKIINN;

BAKHEUIIIMNE XUMHUYECKHE TIOHATHUS: BELIECTBO, XUMHUYECKHUN DOJIEMEHT, aToM, MOJIEKYyJa,
OTHOCHTEJIbHBIE aTOMHAsI M MOJIEKYJISIpHAsl MacChl, HOH, AJUIOTPONUS, U30TOMbI, XUMUYECKasl CBS3b,
JIEKTPOOTPULATENBHOCTD, BAJIEHTHOCTh, CTEIIEHb OKUCIICHHUS, MOJIb, MOJISIpHAs Macca, MOJSPHBII
00bEM, BEIIEeCTBA MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOEHMS, DPACTBOPBI, AIIEKTPOIUT U
HEJJIEKTPOJIUT, HIEKTPOIUTUYECKAs IUCCOLUALUS, OKHUCIUTEIb U BOCCTAHOBUTENb, OKUCICHHE U
BOCCTAHOBJICHHE, TEIUIOBOM J((EeKT peakluu, CKOPOCTb XUMHUYECKOW peakluu, KaTallus,
XMMHUYECKOE paBHOBECHUE, YIIIEPOIHBIN CKelNeT, (PYHKIIMOHAIbHAS TPYIIa, H30MEpHsl, TOMOJIOTHS;
OCHOBHBIC 3aKOHBbl XUMHH: COXPAHEHMsS MAacChl BEILECTB, IOCTOSHCTBA COCTaBa, NEPUOJUYECKUU
3aKOH,;

OCHOBHBIE TEOPUU XUMHUU: XHMHUYECKOU CBS3HM, JIIEKTPOJIUTHYECKOM IUCCOLMALUHU, CTPOCHUS
OpPraHUYECKUX COCIUHECHUM;

BAOXHEHINIME BEIIECTBA M MaTEPHUAJIbl: OCHOBHBIE METAJUIBI M CIUIABBI; CEpHAs, COJISIHAs, a30THAs U
YKCYCHasi KUCJIOTBI; IIE€JI04YH, aMMHaK, MUHEpaJIbHbIE YIOOPEHUs, METaH, 3TUJIEH, alleTUJIeH, OeH3011,




yMeThb:

9TaHOJ, >XUPBI, MbUIA, TJIIOKO3a, caxapo3a, KpaxMmai, KIeT4arka, OENKH, HCKYCCTBCHHbBIE W
CUHTETHYECKUE BOJIOKHA, KAYUIYKH, IIJIACTMACCHI;

HA3bIBATh. 3HAKM XUMHUYECKHUX OJJIEMEHTOB, H3YYECHHbIC BEIIECTBA IO «TPUBUAIBHON» WU
MEXIyHApOAHOU HOMEHKIIATYPE;

onpeaeJsiTh: BAICHTHOCTh U CTEIIEHb OKUCIICHHUS] XUMHUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOM CBSA3U B
COCIMHEHMSX, 3apsj MOHA, XapakTep CpeAbl B BOAHBIX pPAaCTBOpPaX HEOPraHMYECKUX COEIUHEHMI,
OKHCJIUTENb U BOCCTAHOBHUTEIIb, MPUHAJUICKHOCTh BEIIECTB K PA3JIMYHBIM KJIaCCaM OPraHUYeCKHX
COCITMHECHHI,

XapaKTepPU30BaTh: 3JIEMEHTHl MaJbIX MEPUOJOB MO UX IOJOKEHUIO B MEPUOAMYECKON CUCTEME
JI.1.MenneneeBa, oOmue XHMHUYECKHE CBOMCTBA META/UIOB, HEMETAJVIOB, OCHOBHBIX KJIacCOB
HEOPraHWYECKNX M OpPraHUYECKUX COCAMHEHUH; CTPOCHHE M XUMUYECKHE CBOMCTBA HU3yYEHHBIX
OPraHNYeCKUX COCTUHECHUM;

00BSICHATB: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHHUS; MPUPOLY XUMUUYECKOU
CBSI3M (MOHHOM, KOBAJEHTHOW, METAJNTMYECKON), 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu u
MOJIOKCHUS XUMHYECKOTO PABHOBECHS OT PA3IMYHBIX (DaKTOPOB;

BBINOJIHATh XUMUYECKUA HSKCIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX
(Kucnopos, BOAOPO, YIIACKUCIBIN ra3, aMMHaK, pacCTBOPBI KUCJIOT U IIeNoueH, XJI0puI-, cyibdar -,
KapOOHAT-MOHBI, MOHBl aMMOHUS1) M OPTraHUYECKUX BEIICCTB;

BBIYUC/ISITH: MAaCCOBYIO JIOJI0 XMMHUYECKOIO 3JeMEHTa Mo (opMysie COSIUHEHHS, MACCOBYIO OO
pacTBOPEHHOTO BEIIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA, O0BEM MIIM MacCy pearcHTOB WM
MPOYKTOB PEAKIIHH.

NPOBOJUTh CAMOCTOATEIbHBIA MOUCK XMUMHUYECKONH HMH(OpPMAIMKU C HCIIOJB30BAHUEM PA3IUYHBIX
HMCTOYHHUKOB (HAyYHO-TIOMYJSIPHBIX H3JIaHWN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MuTepHeTa);
UCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH ISl 00paOOTKH U Mepeiadll XUMU4eckoil nHdopmanuu u
ee MpeACTaBICHUS B PA3IUYHBIX popMax;

HCNOJb30BATh MNPUOOPETEHHbIE 3HAHUS W YMEHHUS] B NPAKTUYECKOW [esiTeJJbHOCTH H
NOBCEIHEBHOM sKU3HM 1JIs1:

OOBACHEHHS] XUMHUECKUX SIBJICHHUH, MPOUCXOSIINX B PUPOJIE, OBITY M HA TIPOU3BOJICTBE;
OTpe/ie]ICHUs BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBPAIICHUN B Pa3JIMUHBIX YCIOBUSAX U
OIICHKH HMX ITOCJIEACTBHM;

9KOJIOTUYECKU IPAMOTHOIO MTOBEJCHUS B OKPYKAIOIIEH cpefie;

OLICHKU BIIUSIHUSI XUMUYECKOTO 3arpsiI3HEHUsI OKPYKAIOIIEH cpeabl Ha OpraHu3M YeJIOBEeKa U pyrue
YKUBBIE OPraHU3MBbI;

Oe3omacHOro OOpamieHusi ¢ TOPIOYMMH U TOKCHYHBIMHM  BEILECTBaMH, J1abOpPaTOPHBIM
o0opyI0BaHUEM;

MPUTOTOBIICHUS PACTBOPOB 33JaHHON KOHIICHTPAIMH B OBITY M Ha IPOU3BO/ICTBE;

KPUTHYECKOH OLIEHKH JOCTOBEPHOCTH XHMMHMUYECKON HHQOpManuu, MOCTyNmawomel H3 pa3HbIX
HMCTOYHHKOB.

JIOKyMeHTBI:

7. Ilpuxa3z MunoOpHayku ot 17.12. 2010r. Ne 1897 «OO6 yTBepkaeHuH U BBeAcHuU B aericteue ®I'OC
0O00»

8. IIpuka3z MunooOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHun | BBeneHuH B aeiicteue GI'OC
cpemHero( MOJIHOTO) O0IIEro 00pa3oBaHUD»

9. TIlucemo MunucrepcrBa obpazoBanus u Hayku P® ot 19 anpens 201 1r. Ne03-255 «O BBenenun
(henepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIILHBIX CTAHAPTOB OOIIEr0 00pa30BaHMS

10. Ilpuka3 MunoOpuaayku Poccuu ot 7 utons 2012 r. Ne 24480 «O06 yTBepkaeHUH (heaepaabHOro
rOCYJapCTBEHHOI'O 00pa30BaTENBHOTO CTaHAAPTa cpenHero (IOJIHOTO) 00LIero 00pa3oBaHUs»



11. ®enepanbHOTO TOCYIAPCTBEHHOTO 00PA30BATEIBFHOTO CTaHIApPTa OCHOBHOI'O 00IIEro 00pa3oBaHUs
(mpuka3 MunucTepcTBa 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu ot 17 nexadbpst 2010 r. Ne 1897)
12. IIpumMepHbIe TpOrpaMMbl IO Y4eOHBIM IpeaMeTaM (eaepaabHOTo 0a3uCcHOro yuyeOHOTo TIaHa.

Pexomenayemas urepartypa.
1. Jlutepartypa, HCNOJb3yeMasi YYHTeeM:

- OCHOBHasA Tumepamypa
1. Tabpuensn O.C. IIporpamma kypca xumuu i 8-11 kimaccoB o61ieo0pa3zoBaTeIbHbIX YUpexKACHUN. — M.:
HApoda;

2. T'abpuensan O.C. Xumus: 8 kiacc : ydeOHHUK Jyu1si 001ieo0pa3oBaTeabHbIX yupexaeHui. — M.: JIpoda.2020
- 0ONOIHUMENbHAA TUmepamypa

1. Tabpuensu O.C. Mzyyaem xumuio B 8§ ki.: aupakruudeckue wmarepuansl / O.C. I'abpuensn, T.B.
CmupHoBa. — M.: biuk mutoc

2. Xumus: 8 Kjacc: KOHTPOJbHBIE U MpoBepouHbie paboThl K yueOHuky O.C. 'abpuensHa «Xumus. 8 kiaccy
/ O.C. I'abpuensa, I1.H. bepe3kun, A.A. Ymakosa u ap. — M. : JIpoda;

3. I'abpuensn O.C., Buckoboitnukoa H.IIL., flmykoBa A.B. HactonbHas knura yuurens. Xumus. 8 KiI.:
Meroaunueckoe nocoodue. — M.: JIpoda;

4. I'abpuensu O.C., Pynos H.H., TonkynoB B.M. Xumuueckuil skcrepumMeHT B mikoje. 8 kiacc. — M.:
Apoda

5. Anxumuk (http://www.alhimik.ru/) - oquH U3 Ty4dIIMx caiToB PYCCKOS3BIYHOTO XUMHUUECKOro MHTepHeTa
OpPUEHTUPOBAHHBINA HA YUUTENS U YUCHHKA, IPENIOJAaBaTEIs U CTYJICHTA.

2. Jlutepatypa, pekoMeHayeMas IJIsl y4aluxcs.
- OCHO8HAs TUumMepamypa
Iabpuensa O.C. Xumus: 8 kiacc : yaeOHUK J1st 00meo0pa3oBaTeNbHbIX yupexaeHuit. — M.: [Ipoda.2020
- OONOHUMENbHAS TUMepamypa
1. XKypnan «Xumus B LIKOJIEY;
2. Kontpen - Xumus mis Beex (http://kontren.narod.ru). - nabopManoHHO-00pa30BaTeIbHBIN CANT IS TeX,
KTO M3Y4aeT XUMHIO, KTO €€ TIPETNOIAeT, Ul BCEX KTO HHTEPECYeTCs] XUMHEH.
3. Anxumuk (http://www.alhimik.ru/) - oauH U3 Ty4ImInX caiTOB PyCCKOSA3BIUHOTO XUMHUEcKoro MHTepHeTa
OpPMEHTUPOBAHHBIN HA YUUTEIS U yYCHHUKA, IPENoaBaTeslsl U CTYACHTA.
4. DHIMKIIONETNYECKHH CIOBAph FOHOTO XUMHKA

3. Menunapecypchbil.
— CD «Heoprannueckasi XUMHS», H3J1aTEIbCTBO «Y UUTENb
— CD «llIxoma Kupwina u Medoausi», n31aTeabCTBO «Y YUTEITh)»
— Xwuwmus. [Ipocsenienue «Heopranuueckas Xumus»,. 8 kiaacc. (Ha 2-X TUCKax)
—  Xwuwmwus (8-11 xmacc). Bupryansnas nabopatopus (yaeOHOE 2JIEKTPOHHOE U3IaHNE)
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