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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca mo XUMHUH Jis 8 kiacca paspadorana Ha ocHoBe PI'OC BTOpOro MOKOJEHHs, TPUMEPHON MPOrpaMMbl
OCHOBHOTO 00111ero o0pa3oBaHus 1Mo XMUMHH (0a30BbId ypoBeHb) U aBTOpckoi mporpammbl O.C. I'abpuensna (I'abpuensa O.C. mporpamma Kypca
xumun 11 8-11 kmaccoB o01ieo0pazoBarenbHbIX yupexaenuii M: JIpoda,2015r).

[Tporpamma paccuurtana Ha 70 yacoB (2 yaca B Henemo). [laHHas mporpamMma KOHKpPETH3UPYET COJep)KaHue CTaHAapTa, Aa€T pacrlpelesieHue
y4eOHBIX YacOB IO paszieiaM Kypca, MOCIeIOBATeIbHOCTh U3YUCHHUS TEM M PA3/ACIOB ¢ YUYETOM MEXIPEIMETHBIX M MPEIMETHBIX CBS3€H, JIOTUKH
y4eOHOro npoiiecca, BO3PaCTHBIX 0COOCHHOCTEH ydaluxcsl.

XuMUs, KaK OJJHA U3 OCHOBOTIOJATAIONIMX 00JacTel €CTeCTBO3HAHUS, SIBISICTCS HEOTHEMIIEMOM 9acThi0 00pa30BaHUs MIKOJLHUKOB. KaxkIbIii
YeJIOBEK KUBET B MUPE BEILECTB, TIOITOMY OH JOJKEH UMETh OCHOBBI (DyH/IaMEHTAJIbHBIX 3HAHUN MO XUMHUH (XMMHUYECKas CUMBOJIMKA, XUMUUYECKU €
MOHSATHSI, (AKThI, OCHOBHBIC 3aKOHBI U TEOPHWH), TO3BOJIIONINE BBHIPAOOTATh MPEJICTABICHUS O COCTaBE BEIIECTB, UX CTPOCHUH, MPEBPAIICHUSX,
MIPAKTUYECKOM HCIIOIB30BAHHUH, & TAaKXKE 00 OMACHOCTH, KOTOPYIO OHM MOTYT MPEACTaBIATh. M3yuas XMMHUIO, yJalluecss Y3HaIOT O MaTepuaibHOM
€IMHCTBE BCEX BEIIECTB OKPYKAIOIIETO MHUPA, 0OYCIOBIEHHOCTH CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, IMO3HABAEMOCTH M IMPEICKA3yeMOCTH
XUMHUYECKUX sBJIeHUH. V3yueHrne cBONCTB BEIIECTB M UX MPEBPAIICHUN CIIOCOOCTBYET Pa3BUTHIO JJOTHUYECKOTO MBIIICHUS, a MpaKkTuyeckas pabora ¢
BEIIeCTBaMH (J1a0OpaTOPHBIE OMBITHI) — TPYAOIIOONIO, aKKypaTHOCTH M coOpaHHOCTH. Ha mpuMmepe XMMHM ydammecs: MoJydaroT MPeICTaBICHHS O
METOJIaX MMO3HAHUs, XapaKTEPHBIX I €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIBHOM U TEOPETUYECKOM).

Pabouas nporpamma yueGHOro Kypca XUMHUU JiIs § KJlacca COCTaBjIeHa Ha OcHOBe lIpuMepHOl nmporpaMmbl OCHOBHOTO O0IIEro o0pa3oBaHUs
o XxuMuHu (0a30BbI yPOBEHB) M MPOrPaMMBI Kypca XUMHUU IS ydaluxcs 8 KiaccoB 001eo0pa3oBaTenbHbIX yupexkaenuit aBropa O. C. ['abpuensina
(2015roma).

[Tporpamma paccuntana Ha 70 yacoB (2 yaca B HEZIENIO), B TOM YHCJIE HA KOHTPOJIbHBIE pa0OThI- 4 yaca, MpaKkTUYeCKUe pabOThl —7 YacoB.

ConepxaHue MPOrpaMMbI HAITPABJICHO Ha OCBOCHHE YYANTUMUCS 3HAHUI, YMECHUH ¥ HaBBIKOB Ha 0230BOM YPOBHE.

Lenu n3ydyeHust XuMuu B 8 Kiacce:
* OCBOCHHUE BaXXHEUIINX 3HAHUN 00 OCHOBHBIX TOHATHSAX M 3aKOHAX XHUMHUU, XUMUYECKOW CHMBOJIHKE;

* OBIAJCHHE YMEHUSMHU HaONIOaTh XUMHUYECKHE SBICHUSI, IPOBOJAUTH XUMHUYECKHH DKCIIEPUMEHT, IPOU3BOAUTh PacyeThl HA OCHOBE XUMHUYECKHX
dbopMyI BelIeCTB U YpaBHEHUN XUMUUYECKUX PEAKIUH;

* pa3BUTHE T[O3HABATEIbHBIX WHTEPECOB U HMHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B TMpOLIECCE TMPOBENCHUS XHUMHUYECKOTO JKCIIEPUMEHTa,
CaMOCTOSITENILHOTO MPUOOPETEHHSI 3HAHHI B COOTBETCTBUU C BOSHUKAIOUTUMH >KU3HEHHBIMH MOTPEOHOCTSMU;

* BOCMHTaHWE OTHOIICHUS K XMMHH KaK K OTHOMY U3 (DyHIaMEHTaTbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI U AJIEMEHTY OOIIEYeIOBEYeCKON KYIIbTYPHI;

* TPUMCHCHUEC ITOJTYYCHHBIX 3HAaHUU U yMeHI/Iﬁ JJISL 0€30IIaCHOT0 HCIOJIb30BaHUSI BCIICCTB MU MATCpUAJIOB B 6BITy, CEJILCKOM XO3SMCTBE U Ha
IMPONU3BOACTBE, PCHICHUSA NPAKTHYCCKUX 3a7ad B HOBCG)IH@BHOf/i KHU3HU, NPEAYIIPCIKACHUA $[BJ'I€HI/II71, HaHOCAIIUX BpPE€a 3J0POBBIO UYCIIOBEKA MU
OKpY>Kalollen cpene.

3anauu:

1.ChopmupoBaTh 3HaHHE OCHOBHBIX TIOHATHUH 1 3aKOHOB XUMUMU;
2. BocruThiBaTh 00IIEYECIIOBEYECKYIO KYIBTYPY;
3. Yuuth HabM0AaTh, MIPUMEHSTD MOJTY4YECHHBIC 3HAHUS HA TPAKTHKE.
JINYHOCTHBIMM pe3y/IbTaTaMM H3y4YeHHS npeameTa « XUMUsI» B 8 Kiacce SBISIOTCS CIEAYIOIINe YMEHUS:



® 0CO3HABaTh €IUHCTBO M IEJIOCTHOCTh OKPYXKAIOLIEr0 MHpPa, BO3MOKHOCTH €r0 MO3HAaBAEMOCTH U OOBSICHUMOCTH HAa OCHOBE JTOCTHKEHUI
HayKH;

® [IOCTETIEHHO BBICTPAWBaTh COOCTBEHHOE IEJIOCTHOE MHUPOBO33PEHHUE: OCO3HABATH MOTPEOHOCTh W TOTOBHOCTH K CaM0OOOpa30BaHUIO, B TOM
YHClie U B paMKaX CaMOCTOSITENIbHOM IEeSATEIbHOCTH BHE LIKOJIbI;

® OIICHMBATH KU3HEHHBIC CUTYAIIUU C TOYKH 3pEHUS 0€30MacHOTr0 00pa3a JKU3HHU U COXPAHCHUS 3JI0POBBSI;

® OLICHHBAThH HKOJIOTMYECKUN PUCK B3aUMOOTHOILIEHUH YelIoBeKa U MPUPOJIBI.

¢ OpMHPOBATH 3IKOJIOTUYECKOE MBIIUIEHUE: YMEHHUE OLEHUBATh CBOIO JESTEIbHOCTh U MOCTYIKHU JIPYTUX JIOJEH ¢ TOUKH 3pEHHsI COXPaHEHHUs
OKpYXaIOLIeH cpeJibl - FapaHTa XU3HU U OJIaronoiyqus Jiroei Ha 3emiie.

MeTanpeaMeTHBIMHU pe3yIbTaTaMU U3YUYEHUS Kypca «XUMHS» SBISIETCS (POPMUPOBAHKUE YHUBEPCATbHBIX yueOHbIX nerictuil (Y'Y /).

Peeynsmusnovie YV/I.
® CAaMOCTOSITETILHO OOHAPYKUBATh U (POPMYIMPOBATH YICOHYIO MPOOIEMY, ONIPEACTATh IIelb YUeOHOH AeITeTbHOCTH;
® BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMbl, 0CO3HABAaTh KOHEUHBIN Pe3yJbTaT, BHIOUPATh U3 MPEJIOKEHHBIX M UCKaTh CAMOCTOATENILHO CPEACTBA
OCTHOKEHHUS LIEITH;

® COCTaBJIAATh (I/IHI[I/IBI/I,Z[yaJ'ILHO nin B rpynne) IUIaH PCHICHUA HpO6HCMBI;
L4 pa60Ta;1 110 IUIaHYy, CBEPATH CBOU ILCIZCTBHH C IICJIbIO U, IIPH HeO6XOI[I/IMOCTI/I, HCIIPABJIATH OIIMOKHU CaMOCTOATCIIbHO,
® B INAJIOIC C YUUTCIIEM COBCPUICHCTBOBATE CAMOCTOATCIILHO BI)Ipa6OTaHHI>I€ KPpUTCPUH OLCHKH.

llosnasamenvuvie YVJI:

® AaHANTM3UPOBATh, CPABHUBAThH, KJIaCCU(DUIIMPOBATH U 00001IaTh (PAKTHI U SBICHUS. BBISBISATH IPUYNHBI U CIEACTBHS MPOCTHIX SIBICHUI.

® OCYIIIECTBIIATH CpaBHEHUE, KITacCU(DUKAIINIO, CAMOCTOSATEIHHO BBIOUpasi OCHOBAHMS M KPUTEPHUHU I YKa3aHHBIX JOTHUYECKHUX OTepallvii;

® CTPOUTH JIOTUYECKOE PACCYXKIEHUE, BKIIOYAIOIIEE YCTAHOBIEHNE TPUUMHHO-CIIEICTBEHHBIX CBS3EH.

® CO3/1aBaTh CXEMAaTUUYECKUE MOJIENH C BBIIEJICHHEM CYIIECTBEHHBIX XapaKTePUCTUK O0bEKTa.

® COCTaBJIATh T€3UCHI, pa3INYHBIC BUIBI TUIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

¢ IpeoOpa3oBbIBaTh HHPOPMAIIUIO W3 OJTHOTO BHJIAa B IPYrou (TaOIHIy B TEKCT | TIP.).

® YMETh OMNPENEATH BO3MOKHBIE MCTOYHUKH HEOOXOAMMBIX CBEICHHM, MPOWU3BOAWTH MOWCK MH(POpPMAIUM, aHAIU3UPOBATh U OIEHUBATH €&
JIOCTOBEPHOCT.

Kommynuxamuenvie YVJI:

CamocToATenbHO OpraHM30BBIBaTh yueOHOE B3auMoJIeicTBHE B Tpymie (OnmpeaensTh oOIMe LeidH, paclpeneisTh PoJd, JOrOBapUBATHCS JPYT C
JOPYTroM | T.1.).

IIpeaMeTHBIMH pe3yJIbTATAMU U3y4YEHUs NIPEAMETA SBISAIOTCS CICAYIOLUE YMEHUS:
® OCO3HAHME POJIH BEILECTB:
- OIIPEAEIIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATD POJIb BELIECTB B MX KPYTOBOPOTE.



® PAaCCMOTPEHUE XUMHUYECKHUX ITPOLIECCOB:

- IPUBOJAUTH IPUMEPHI XUMUUYECKHUX MPOIIECCOB B MPUPO/IE;

- HAXOJUTh Y€PThl, CBUICTEIHCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMUUECKHUX MPOIIECCOB U UX PA3TUUMSIX.

® HCIIOJIb30BAaHNE XUMHUYECKUX 3HAHUU B OBITY:

— OOBSICHATH 3HAYCHUE BEIIECTB B )KU3HU U XO35HUCTBE YEIIOBEKA.

® OOBSCHATH MUP C TOYKH 3PEHUSI XUMUU:

— MEPEUYHUCTATh OTJIUYUTEIIbHBIE CBOMCTBA XUMUYECKUX BEIIECTB;

— pa3au4yaTh OCHOBHBIE XUMHUYECKHE IPOLECCHI;

- OIIPEAETIATh OCHOBHBIE KJIACCHI HEOPraHUYECKUX BELIECTB;

- IOHUMATh CMBICII XUMHUYECKHUX TEPMHUHOB.

® OBJIAJICHUE OCHOBAMH METOHOB IMO3HAHUSA, XAPAKTEPHBIX ISl ECTECTBEHHBIX HAYK:
- XapaKTeprU30BaTh METO/Ibl XUMUUYECKOW HayKH (HAOIIOJCHUE, CPABHEHHUE, SKCIIEPUMEHT, U3MEPEHHUE) M X POJIb B IIO3HAHUH ITPUPO/IBI;
- MPOBOAUTH XUMHYECKHUE OTBITHI U SKCIIEPUMEHTHI U OOBSICHITH UX PE3YJIbTaThI.
® YMCHHE OIICHHBATH IIOBEJICHUE YSIIOBEKA C TOYKU 3PEHUSI XUMUICCKOM O€30TTACHOCTH 110 OTHOIIICHHUIO K YEJIOBEKY M MPUPOJIC:
- HCIIOJIb30BaTh 3HAHUS XUMUU IIPU COOTIOICHUY TIPABUII HCIIOJIB30BAHMS OBITOBBIX XUMHUYECKUX TIPEIIapaTOB;
— pa3jinyaTb OITaCHbIC U Oe3omacHbIe BCIICCTBA.

PaGouas mporpamma mocTpoeHa Ha OCHOBE KOHIIGHTPHUYECKOTrO MOJXO0Ja. DTO JOCTHUTaeTCsl MyTeM BbIUWICHEHHS TUIAKTUYECKOW €AMHMIIBI —
XUMHYECKOTO 3JIEMCHTA - U NaJIbHEHUIIIEM YCIIOKHEHUH U PACIIUPEHUH €€: 371eCh TAKOBBIMU BBICTYIAIOT (POPMBI CYIIIECTBOBAHUS (CBOOOTHBIC aTOMBI,
MIPOCTHIE W CIIOXKHBIE BellecTBa). B mporpaMMe y4uTHIBaeTCS peanu3anus MEKIPEIMETHBIX cBsi3ed ¢ KypcoM ¢usuku (7 kiacc) u ouonoruu (6-7
KJIacChl), TJI€ IA€TCs 3HAKOMCTBO C CTPOEHHUEM aToOMa, XMMHUYECKON OpraHu3aliend KJIeTKH U mporeccaMu oOMeHa BEIIECTB.

OcHoBHO# (opMOIl opranuzanuu y4eOHOro mpolecca SBIsieTCs KIaCCHO-YpOUHas cucTemMa. B kadecTBe JOMONHUTENBHBIX (POPM OpraHu3aluu
00pa3oBaTENLHOIO MPOIECCa HCIOIB3YETCS CHCTEMa KOHCYJIBTAIIMOHHOW TOICPKKH, HHAWNBUAYATbHBIX 3aHSITHM, CaMOCTOsITEIbHAs paboTa
y4aluxcs ¢ UCTOJIb30BaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH.

[IpeoGnanatonieit (GopmMoi  KOHTpPOJISL BBICTYHAOT IMHUCBMEHHBIM  (CaMOCTOSITENIbHBIE M KOHTPOJIbHBIE pabOThI) M YCTHBIM OIpPOC
(cobecenoBanue).

3a ocHOBy paboueil mMporpaMmbl B3siTa mporpamma Kypca xumuu st 8-11 kiaccoB oOireoOpasoBarenbHbix yupexiaenuit (arop O.C. T'abpuensin),
pexomeHoBaHHas JlemapTtamMeHTOM 00pa30BaTEeNBHBIX MPOrpaMM M CTaHIApTOB o0Immero obpasoBanus MwuHuCTepcTBa oOpazoBanusi P®, omyOnmkoBaHHAS
nzgarenbetBoM «Jpoda» B 2015romy.

[Ipemaraemeie MaTepualbl pa3paboTaHbl Ha OCHOBE aBTOpcKoi mporpammbl O.C.I"abpuensHa, cooTBeTCTByOMIEH DeneparbHOMy KOMIIOHEHTY | 0Cy1apcTBEHHOTO
CTaHJapTa o0IIero o0pa3oBaHus U JIOMYIMEHHOW MuHUCTEpcTBOM 0Opa3oBanus W Hayku Poccuiickoit @enepanmu (O.C.I'abpuensn [Iporpamma Kypca XUMHUH JIJIsI
8-11 xmaccoB 001e00pa3oBaTeIbHBIX YUPEKICHUH — 2-€ N3aHue, nepepadoTaHHoe U qononHenHoe — M.: Ipoda, 2015.).

ABTOpPCKOIT IpOrpaMMe COOTBETCTBYET YUCOHUK: «XUMHUS 8 KITacc»

B aBTOpCKYyIO ITpOrpamMMy BHECEHBI CJICTYIOIINE H3MEHEHUS:

1.YBeJIu4eHo 4Kciio 4acoB Ha U3YUYCHUE TEM:

- «BBenenne» 5 yacoB BMECTO 4 4acoOB 3a CUYET BKIIFOUCHUS MMPaKTHIECKUX paboT Nel m Ne2,

- Tema 3 «CoequHeHNsT XUMHYECKIX IIEMEHTOBY» 10 15 gacoB BMecTO 12 9acoB 3a cUeT BKIIIOUCHHUS MPaKTUIeCKuX padoT No3 m No5.

- Tema Ned «3MeHEHUs, TPOUCXOIAIINE C BelecTBaMuy 12 yacoB BMecTo 10 4acoB 3a CYET BKITFOUCHHSI TPAKTHUECKOHN paboThl No4,



- Tema Ne6 «PactBopenue. PactBopbl. CBOHCTBa PacTBOPOB DIIEKTPOIUTOB» 22 daca BMeCTO 18 4acoB 3a cueT BKJIKOYCHHS NpPaKTHYeCKuUX pabor Ne§, 9.
[pakTuueckas pabora Ne6,7 UCKIFOUEHBI, T.K. OIBITHI U3 3THX pa0dOT IMOBTOPSIOTCS B IMpaKTH4YeCKOM padboTe Ne8.

Takum 00pa3oM, mpakTHUECKHe pabOThl, COCTABISIONINE TEMY 5 U TeMy 7, paclpelesieHbl 0 APYTrUM TeMaM Kypca B COOTBETCTBHU C W3yYacMbIM MaTepHaIOM
(mymepanus npaktruueckux padot no yueOHuky O.C. I'abpuensiaa 2015r. u3nanus)

2.YBeJIM4eHo YKciIo YacoB Ha M3ydeHHe BBeJeH s sl M3y4eHus] HHCTpyKTaxa o Th mpaBuil moBeeHus 1 paboThl B KaOWHETEe XUMHUK. Y MEHBIIIEHO YHCIIO YacOB
Ha u3y4YeHUe TeMbl | «ATOMBI XMMHUYECKHUX dIeMeHTOB» ¢ 10 4acoB 10 7 4acoB, T.K. MOHATHE 00 M30TOMAX paccMaTpuBaeTcsl Ha ypoke «OCHOBHBIE CBEICHHS O
CTPOCHUHM aTOMOB». YBeJMYeHO YHCIO 4acoB Ha u3ydeHue Tembl Ne3«CoeaMHEHHMsS XMMUYECKHX 3JEMEHTOB» B CBS3U C TPYIHOCTSIMH B PELICHHU 3aiady Ha
HAXOXKCHUE MaCcCOBOI JIOJM BENIeCcTBA. YBEJIWYEHO YMCIIO YacoB Ha m3yueHHe TeMbl Ned «l3MeHeHUs], MPOUCXOSIINE C BEIIECTBAMEY, T.K. BKIIOUCHA TEMa O
MOHSATHH CKOPOCTH XMMUYECKOHM PEakIMy U BO3HUKAIOT 3aTPYAHCHHUS TPH PacueTax Mo YPAaBHCHUSM XHUMHUYCCKUX PEAKIMH. Y BeJIMYeHO YKCIIO YacOB HAa M3y4YCHUE
tembl NeS« PactBopenue u pactBopsl. OBPy», T. k.mpoBoauTcs rofoBast K.p. 3a Kypc § Kjlacca ¥ BOZHUKaeT HEOOXOJMMOCTh CHCTEMHOr0 00001IeH s BCETO y4eOHOTO
MaTepHala U3y4eHHOTo 3a TOI.

3.13 aBTOpCKOI MporpaMMbl HCKITFOUEHA YacTh y4eOHOro MaTepraia, KOTOPhIH OTCYTCTBYET B 00S3aTEIbHOM MUHHMYME COJICPYKaHUSI OCHOBHBIX 00pa30BaTEIbHBIX
mnmporpaMm  Jjisd OCHOBHOM IIKOJIbI, TAaKXXC HCKJIIFOUCHBI HEKOTOPBLIC ACMOHCTPAIIMOHHBLIC OIIBITHI U Ha60paTOpHI)IC pa6OTBI n3-3a HEAOCTAaTKa BPCMCHU HaA UX
BBHITIOJIHEHHE TIPH 2 Yacax B HEJIENI0, TaK Kak aBTOPCKasl MporpaMma mpeaycMaTpuBaeT 2/3 yaca B HEZIeIIO.

KonkpeTHble TpeOOBaHUS K YPOBHIO TOATOTOBKH BBIMTYCKHUKOB OMPEACICHBI JIs KAXKOTO YPOKa M BKIFOUCHBI B IIOYPOYHOE TUIAHUPOBAHUE.

B moypounom mnanupoBanuu B rpade «/3ydaeMbie BONPOCH» KYpCHBOM BBIJIEIECH MaTepHall, KOTOPBIH MOUICKHUT W3YyUSHHIO, HO HE BKIIouaeTcsi B TpeboBaHHs K
YPOBHIO IOATOTOBKH BBIITYCKHHUKOB.



Temamuueckoe naianuposanue no xumuu, 8 Kuacc,
(2 uaca 6 neoenro, écezo 70 uacoe)
YMK O.C. I'abpuensana.

Ne | HaumeHoBaHMe TeMbI Bcero N3 Hux
n/n 4acoB
IIpakTuyeckue padoThl Koutpoan YPOKH
HbIE
padoThI
1. | Tema 1.BBenenue 6 Nel,Ne2. Tlpuémsr oOpatieHus ¢ 1a0opaTOPHBIM 000PYIOBaHUEM U 4
HaOJIIOJICHHE 32 TOPSIIEH CBEUO.

2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHUYECKHX JIEMEHTOB

3. | Tema 3. 5 5
IIpocTele BelecTBa

4. | Tema 4. 16 Ne3. AHanu3 MOYBHI ¥ BOJHI. K.p. Ne2 13
CoenuHeHus: XUMHUYECKUX Ne4. TIpuroroBneHue pacTBopa caxapa ¢ 3aJaHHOM MacCOBOM JoJiel
3JICMEHTOB PacTBOPCHHOT'O BEIECTRA.

5. | Tema 5. 12 Ne5. ITpu3HaKM XUMHUECKUX PEaKIHil. K.p. Ne3 10
W3menenus1, mpoucxoasmme ¢
BEIIECTBAMH.

6. | Tema6. 22 Ne6.CroticTBa KUCIIOT, OCHOBAHH, OKCUIOB U COJICH. HUrororas 19
PactBopenue. PactBopel. CBoiicTBa Ne7. PenteHne sKciepuMeHTaIbHBIX 3a]1a4. K.p. Ne4
PacTBOPOB AJIEKTPOIIUTOB.
IToBTOpEHNE 0 00001IEHE TEM. 2
Hroro: 70 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 CymeCTBOBaHMs: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOKHBIX BELIECTBA

[IpeBparenus BemecTB. OTINYNE XUMUYECKUX PEAKIUI OT PU3ndYecKux sBIeHUl. Poib XUMUH B )KU3HU YeJIOBEKA.

Kpartkue cBeneHust U3 UCTOPUU BOSHUKHOBEHHS W pazButusi xumuu. [lepuon anxumuu. [lonstue o ¢pumocopckom kamue. Xumus B XVI B.
PaszButne xumun Ha Pycu. Ponb 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHHHM XMMHUYECKOW Hayku - pabotsl M. B. JlomonocoBa, A. M. Byrtneposa, JI. 1.
Menpeneesa.

XuMuYecKasi CHMBOJIMKA. 3HAKM XMMMUYECKHUX OJJIEMEHTOB WU IPOMCXOXKJICHHE UX Ha3BaHuUM. Xumuueckue ¢opMyibl. HHaekcsl u
K03 unreHTs. OTHOCUTENFHBIC aTOMHAS U MOJIEKYJISIpHAsl MacChl. PacueT MaccoBO# OIM XMMHUYECKOTO 3JIEMEHTA 110 ()OpMYIIe BEIIECTBA.

[lepuoanueckast cucreMa xumuueckux siaemeHToB Jl. 1. MenneneeBa, ee cTpykTypa: Maible U OOJbIINE MEPUOJIBI, TPYIIBI U MOATPYIIIIEI
(rmaBHas u nobouHas). [lepronuueckas cucremMa Kak CrpaBOYHOE MOCOOHE JIJIsl TOJTYUCHHS CBEJICHUN O XUMHUUYECKHUX dJIEMEHTaX.

Pacuérnble 3agaun. 1. HaxoxaeHne OTHOCHTENBHON MOJIEKYISIPHOM MaccChl BelIecTBa MO €ro XuMudeckoil ¢opmyne. 2. Brruucnenue
MacCOBOM JI0JIM XMMHUYECKOT0 3JIEMEHTA B BELIECTBE 110 €ro (hopmyie.

IIpakTyeckas padora Ne 1
[IpaBuna TexHUKH 6€30MACHOCTH MpU paboTe B XUMHUYeCKoM kabunere. JlabopaTopHoe o0opyaoBaHue U 0OpaIieHue C HUM.

IIpakTyeckas padora Ne 2
HabGmnronenue 3a ropsimeii cBeuoii.

IIpenMeTHBIE PE3YVILTATHI 00VUEHUS

VYyammuiics TOKEH ymemsn:

® JCIOJB30BaTh NPU XAPAKTEPUCTHUKE BEIIECTB MOHATHA: «ATOM», «MOJEKYJIa», «XUMUYECKUH DJIEMEHT», «XMMUYECKHM 3HAK, WM CHMBOJ»,
«BEIIECTBO», <«IIPOCTOE BEIIECTBO», «CJIOKHOE BEIECTBO», «CBOWCTBA BELIECTBY», «XUMHUYECKUE SBICHHUA», «DUMUECKUE SBICHHSY,
«K03(h(OULUEHTBI», «UHIEKChDY, «KOTHOCUTEIbHAS aTOMHAsI Maccay, «OTHOCUTENIbHAsI MOJIEKYIISIpHAsI Maccay, «MaccoBasi J10JIsl 3JIEMEHTa;
3HaTh: IPEIMETHl U3YUEHHUS €CTECTBEHHOHAYYHBIX JUCLIHILIMH, B TOM YHACIE XUMUHU; XMMUYECKHUE CUMBOJIbI, X HAa3BaHUS U IPONU3HOIICHHUE;
KJIacCU(UIIUPOBATh BEIIECTBA MO COCTABY HA MPOCTHIE U CIIOKHBIE;
pasyMyaTh: Tea U BEIIECTBA; XMMUYECKUH DJIEMEHT U IIPOCTOE BEILECTBO;
OIUCHIBAaTh: (POPMBI CYIIECTBOBAHUS XUMHUECKUX HJIEMEHTOB (CBOOOHBIE aTOMBI, MPOCTHIE BEIIECTBA, CIOXKHBIE BEIIECTBA); TaOIMYHYIO
¢dopmy Ileproanueckoil cCUCTEMbl XMMHUYECKHUX JJIEMEHTOB; MoJiokeHUe ayeMeHTa B Tabnuue [I. V. MenneneeBa, ncnosib3ys MOHSATHS
«IIEPUOI», «TPYIIa», «TJIaBHAS MOJATPYIIaY, «[1000YHAas! MOATPYIIa»; CBOMNCTBA BEIIECTB (TBEP.BIX, KUAKHX, Fa3000pa3HbIX);
® OOBSACHATH CYIIHOCTh XMMHUYECKHMX SBJICHUH (C TOYKM 3pPEHHUS aTOMHO-MOJIEKYJIIPHOTO YYEHHs) M UX MNPUHLUUIHAIBHOE OTIMYHE OT



(hbU3UYECKUX SIBIICHUH;

XapaKTepU30BaTh: OCHOBHBIE METOJIbI U3YUYEHHS €CTECTBEHHBIX AUCUUILUINH (HAOI0/IeHUE, SKCIIEPUMEHT, MOIETUPOBAHNUE); BEIIECTBO MO €ro
XUMHYECKOH (QopMyse COTJIaCHO IUIaHy: KaueCTBEHHBIM COCTaB, THIN BemlecTBa (IPOCTOE WM CIIOXHOE), KOJIHYECTBEHHBIH COCTaB,
OTHOCHUTEJIbHAsl MOJIEKYJISIpHAsi Macca, COOTHOIIEHHE MacC 3JIEMEHTOB B BEILECTBE, MACCOBBIC JIOJIM 3JIEMEHTOB B BEUIECTBE (IJIS1 CIOMKHBIX
BEIIECTB); POJIb XUMHHU (TIOJIOKUTENBHYIO U OTPHUIIATEIFHYIO) B )KU3HU YEJIOBEKa, apTYMEHTHUPOBATH CBOE€ OTHOIICHHE K ITOM Mpodieme;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAcCy BEIIECTBA M MAaCCOBYIO JOJI0 XUMUYECKOIO 3JIEMEHTA B COCIMHECHUSIX;

MIPOBOAUTH HAOIIOICHUS CBOMCTB BEILIECTB U SIBJICHUI, IPOUCXOSIINX C BEIIECTBAMU;

coOIIoAaTh MpaBuiia TEXHUKKM 0€30MaCHOCTH MpY MPOBEACHUH HAOIIOICHUH U TaOOPATOPHBIX OMBITOB.

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

Ydamuiics JOJKEH ymems:

OIIPEAEISTH IPOOJIEMBI, T. €. YCTAaHABIMBATH HECOOTBETCTBUE MEXKIY JKEJIAEMbIM U JICHCTBUTEIBHBIM;

COCTaBJIATH CJIOXHBIN IJIaH TEKCTa;

BJIAJICTh TAKUM BHJIOM HM3JIOKECHHUS TEKCTA, KaK IIOBECTBOBAHMHCE;

0] PYKOBO/ICTBOM YYHTEISI IPOBOIUTH HETTOCPECTBEHHOE HAOIIOICHHE;

MI0JT PYKOBOJICTBOM YUHUTEIsE OpOPMIISITh OTUYET, BKIIOYAIONINI OMMCaHue HAOIIOCHHUS, €T0 PE3YyIbTaTOB, BEIBOJIOB;

WCIOJb30BaTh TAKOM BHJ MBICICHHOTO (HMIIEaJIbHOTO) MOJCIHPOBAHMSA, KaK 3HAKOBOE MOJICIMPOBaHUE (HAa TMpUMeEpe 3HAKOB XHMHYECKHX
3JIEMEHTOB, XUMHUECKUX (HOpMYI);

UCMOJb30BaTh TAKOH BUJ MaTepHalbHOTO (IIPEIMETHOr0) MOAEIUPOBAHMS, KaK (HU3HMUECKOe MOAETUpOBaHME (HA MpUMeEpe MOJECINPOBAHUS
aTOMOB M MOJIEKYN);

MOJTy4YaTh XUMAYECKYI0 HH(POPMAIIUIO U3 Pa3IMYHBIX HCTOYHHKOB;

OTIPENIeNIATh OOBEKT U aCTIeKT aHaJM3a U CHHTE3a;

OTIPENIeNIATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUH C ACTIEKTOM aHAJIM3a U CHHTE3a;

OCYILECTBIIATh KAUECTBEHHOE U KOJIMYECTBEHHOE OMMCAaHNE KOMIIOHEHTOB 0OBEKTa;

OTIpeJIeNIATh OTHOLIEHUS 00BEKTA C IPYTUMHU 00bEKTaMU;

OIIPEeJIeNIATh CYIIECTBEHHbIE TPU3HAKH 0OBEKTA.

Tema 2. ATOMBI XMMHYECKHX 3J1eMeHTOB (7 u)
AToMBI Kak (opma CyIIECTBOBAaHUS XHMHUYECKHX 3JIeMeHTOB. OCHOBHBIC CBEJCHHS O CTPOCHHH aTOMOB. JloKa3aTenbCTBa CIIOXHOCTU

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

CocraB arOMHBIX fAJep: NPOTOHBI M HEUTPOHBL. OTHOCUTENBbHAs AaTOMHAs Macca. B3auMOCBA3b NOHATUH <«IIPOTOH», «HEHUTPOHY,

«OTHOCHUTCIIbHAA aTOMHas Macca».

HN3meHeHne dncia IIPOTOHOB B AJP€ aToOMa - 06p330BaHI/Ie HOBBIX XUMHWYCCKHUX 3JICMEHTOB.



H3MmeHeHne 4ncia HEUTPOHOB B siipe aroma - oOpa3zoBaHHEe HM30TONOB. COBpPEMEHHOE OIpeNeeHHE MOHATHS «XUMUYECKUN DIIEMEHT.
N3oTtombl kKak pa3HOBUAHOCTH aTOMOB OJJHOTO XMMHYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX 000J0YEK aTOMOB XMMHYECKuX d1emMeHTOB Nel-20 mepuommueckoi cuctembl [[. MI. Menneneesa.
IToHsTHE O 3aBEPILIEHHOM U HE3aBEPIIEHHOM 3JIEKTPOHHOM CJIO€ (IHEPIETUUECKOM YPOBHE).

[lepuoanueckas cucrtema xumuuyeckux siaemeHToB JI. M. MenzaeneeBa U CTpoeHHE aTOMOB: (PU3WYECKUI CMBICI IMOPSIKOBOIO HOMeEpa
3JIEMEHTA, HOMEpPA IPYIIIbl, HOMEpa Neproa.

V3MeHeHre yuclia SJEKTPOHOB HAa BHEIIHEM DJIEKTPOHHOM YpPOBHE aToMa XHUMHYECKOrO 3JeMEHTa - OOpa3oBaHHME MOJOXKHUTEIbHBIX U
OTpHUIATEILHBIX HOHOB. IOHBI, 00pa30BaHHbBIC aTOMaMU METAIIIOB U HeMETAIUIOB. [IpUYrHBI N3MEHEHUS! METAIUTMYECKUX U HEMETAJUIMYECKUX CBOWCTB
B [IEpUOJaxX U IPyIIax.

OO0pa3oBanue OMHAPHBIX coeanHeHui. [ToHsTHEe 00 MOHHOH CBsi3H. CxeMbl 00pa30BaHUS HOHHOU CBSI3U.

B3aumopeiicTBie aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAINIOB MEXy CO00M - 00pa3oBaHUE ABYXaTOMHBIX MOJIEKYJ IMPOCTBIX BEIIECTB.
KoBasieHTHast HEMOMsIpHAS XUMHUYECKasi CBA3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumoneiicTBue aTOMOB XHMHYECKHX JJIEMEHTOB-HEMETALIOB MEXKIy c000W - oOpa3oBaHWe OWHApHBIX COCAMHCHUN HEMETAILIOB.
DneKTpoOTpULATENbHOCTh. [IOHATHE O KOBaJIGHTHOM MOJIAPHO CBSI3H.

B3auMozeiicTBie aTOMOB XHUMHYECKHX 3JIEMEHTOB-METAJUIOB MEXIy c000M - oOpa3oBaHME METAIUIMYECKUX KpucTamioB. [lonsitue o
METAJIJTNYECKON CBS3H.
JeMmoncTpanuu. Moienu aToOMOB XUMUYECKHX deMeHTOB. [lepuoanyeckas cucrema xumuueckux snemeHToB J[. . Menpeneena.

IIpeaMeTHBIE Pe3VJbTAThl 00YUeHUsS

VYyamuiics NOJKEH ymems.:

® JCIOJIb30BaTh NPHU XapPAKTEPUCTHUKE ATOMOB MOHSTHS: «IIPOTOHY», «HEUTPOH», AIEKTPOH», «XUMHUYECKUU AJIEMEHT», «MACCOBOE YHUCIIOM,
«H30TOI», <BJEKTPOHHBIM CIION», «IHEPreTUYECKH YPOBEHBY», «BJIEMEHTHI-METAIIIbDY, <«OAJIEMEHThI-HEMETAIUIb); IMPU XapPaKTEPUCTUKE
BEILIECTB MOHATHS «MOHHAS CBSA3bY, MOHBDY, «KOBAJCHTHAsI HEMOJISIPHAS CBSI3bY, «KOBAJICHTHAS MOJIIPHAS CBSI3bY, «AJEKTPOOTPUIATEIIHBHOCTD,
«BAJICHTHOCTBY, «METAITHYECKas CBI3hY;

® OINKCHIBATH COCTaB M CTPOEHUE ATOMOB JIEMEHTOB C MOPAIKOBBIMU HOMepamu 1—20 B Ileproanyeckoil cucteMe XUMHUECKUX AJ1eMEHTOB /.
U. Menneneena;

® COCTaBIIATH CXEMBI PACTIPEETICHUS JIEKTPOHOB TI0 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOW 000JI0UKE aTOMOB; CXeMbl 00pa30BaHUS Pa3HBIX TUIIOB
XUMHUYECKOH CBS3U (MOHHOM, KOBAJICHTHOM, METAJITHYCCKON );

® OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHMSI CBONCTB XHMHUYECKHX DJJIEMEHTOB (3apsioB SAE€p aTOMOB, YHUCIA HJIEKTPOHOB HAa BHEIIHEM
AJIEKTPOHHOM CJIOE€, YUCJIO 3aIMOTHIEMBIX YJIEKTPOHHBIX CIIOEB, PAIUyC aTOMa, MIEKTPOOTPHUIATEIbHOCTh, METAJUIMUYECKHE U HEMETAITUICCKUE
CBOICTBa) B Mepuojax W rpynmnax (TiaaBHbBIX moarpymnmnax) [lepuomndeckoit cuctembl xumuueckux snemeHToB J. M. MenneneeBa ¢ TOYKH
3pEHUsI TEOPUU CTPOSHHUS aTOMa;

® CpaBHHMBATh CBOWCTBA aTOMOB XMMHYECKHX AJIEMEHTOB, HAXOASAIIUXCS B OJHOM IE€PUOJIEC WU TJIaBHOW moarpymme Ileproanyeckoi cucteMbl
xumMuueckux s1emMeHToB J[. . MenaeneeBa (3apsioB siiep aTOMOB, YKCIA DJIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM CIIO€, YMCIIO 3aTOTHSIEMBIX
AJICKTPOHHBIX CJIOEB, PAJNYC aTOMa, dJIEKTPOOTPUIIATETLHOCTh, METALTHYECKUE U HEMETAJUTMYECKHUE CBOMCTRA);

® JJaBaTh XaPAKTEPUCTUKY XMMHUYECKHUX DJIEMEHTOB IO MX moJjioxkeHnto B [leprnoandeckoi cucreme xumuueckux siemMeHToB Jl. 1. MenneneeBa



(XMMHYecKuil 3HaK, MOPSAKOBBIA HOMED, MEPUO/, TPYIINa, MOArPYIIa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOEHUE aToMa — 3apsil sipa, YuciIo
MIPOTOHOB U HEUTPOHOB B sifIpe, 00IIIee YUCIO EKTPOHOB, PACHPEACICHHE IIEKTPOHOB IO AIEKTPOHHBIM CIIOSIM);

OTIPENIeNIATh THII XMMUYECKOH CBSI3M 10 (popMyJie BEIIECTBa;

MIPUBOJUTH IPUMEPHI BEUIECTB C Pa3HBIMU TUIIAMU XUMUYECKOH CBSI3H;

XapaKTepu30BaTh MEXaHU3MbI 00Pa30BaHUsI KOBAJICHTHON CBsI3U (OOMEHHBII), HOHHOM CBSI3U, METAJUIMYECKOM CBSI3U;

YCTaHABIIMBATh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U: COCTaB BEIIECTBA — TUIl XUMHUYECKO CBSI3U;

COCTaBJIATh (OPMYJIbI OMHAPHBIX COEIUHEHUH 0 BaJCHTHOCTH;

HaXOJUTh BAJIGHTHOCTh AJIEMEHTOB 110 (hopMyJie OMHAPHOTO COCAMHEHHUS.

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

Ydamuics JOJKEH ymems:

(bopMyIHpOBaTh TUIOTE3Y MO PELICHUIO TPOOIIeM;

COCTaBJIATH IJIaH BBIMOJIHEHUs Y4eOHOM 3a/1a4uM, pelIeHus Mpo0IeM TBOPUECKOTr0 U MOMCKOBOTO XapaKTepa, BBIMOJIHEHHSI IPOEKTa COBMECTHO C
YUUTENEM;

COCTaBJISITh TE3UCHI TEKCTA;

BJIQ/IETh TAKUM BUJIOM U3JI0KEHUS TEKCTa, KaK OMHCAHUE;

UCIOJIb30BaTh TAaKOW BHJI MBICIEHHOTO (HMI€albHOT0) MOAENUPOBAHMS, KaK 3HAKOBOE MOJCIHUPOBAHHME (HA MPUMEPE COCTABJICHUS CXEM
o0pa30BaHMsI XUMUYECKOW CBA3H);

MCIO0JIb30BaTh TaKOM Bl MaTepUaibHOro (IPeIMETHOr0) MOJEIUPOBAHUS, KaK aHAJIOTOBOE MOJEIMPOBAHNUE;

HCIIOIh30BaTh TaKOW BUJ MaTEepPHAIBHOTO (TIPEIMETHOT0) MOJICIIMPOBAHUS, KaK (PU3NUECKOE MOJICIMPOBAaHUE (Ha TpUMEPE MOJCIICH CTPOEHUS
aTOMOB);

OTIpeAesATh OOBEKTHI CPABHEHHS U aCTIEKT CPaBHEHHS OOBEKTOB;

BBITIOJIHATH HETIOJHOE OJJHOJIMHEITHOE CPAaBHEHUE;

BBITIOJIHATH HETIOJIHOE KOMIUIEKCHOE CPaBHEHUE;

BBITIOJHATH MOJHOE OJTHOJIMHEIHOE CPaBHEHHUE.

Tema 3. IIpoctsbie BemecTBa (54)
[TonoxxeHne MeETamIoB M HEMETAJUIOB B NMEPUOAMYECKOW cucTemMe xumudeckux sneMeHtoB [[. M. MenneneeBa. BaxHeiine mpocTeie

BEIIECTBA - METAIIJIBL: KeJIe30, AIFOMUHMMA, KaubIHil, MAarHUH, HATpuid, Kamuil. O0mume Gu3nueckrue CBOMCTBA METaIIIOB.

BakHeiilie MpocThie BelIeCTBA - HEMETAUIbI, OOpa30BaHHbIC aTOMaMH KHCIOPOJAa, BOIOPOJa, a3oTa, cepwl, (ocdopa, yriepona.

CrocoOHOCTh aTOMOB XHUMHYECKHX JJIEMEHTOB K OOPa30BaHHMIO HECKOIBKHMX TMPOCTBIX BEIIECTB - AUIOTPONHs. AJUIOTPONHBIE MOAU(DUKAIIH
Kuciopoa, pocdopa u oynoBa. Meraminyeckue ¥ HEMETANIMYECKHE CBOMCTBA MPOCTHIX BemlecTB. OTHOCUTENBHOCTD JI€JIEHHSI MPOCThIX BELIECTB Ha
METaJIJIbl U HEMETAJLIbI.



[TocTostarast ABoranpo. KonundectBo BemectBa. Monb. Monsipras macca. MossipHbIE 00beM Ta3000pa3HbIX BemiecTB. KpaTHble eTWHUIIBI

KOJINYCCTBA BCIICCTBA — MUJIJIMMOJIb U KHMJIOMOJIb, MI/IJIJII/IMOJIHpHaH n KI/IHOMOJ'DIpHaSI MacCcChbl BCIICCTBA, MHJ’IJ’IHMOHHpHLIﬁ nu KHHOMOHﬂpHBIﬁ OG’bGMBI
ra3000pa3HBIX BEIICCTB.

PacueTsl ¢ HCIIONB30BaHUEM MOHSITHI «KOJIMYECTBO BEUIECTBAY, «MOJISIPHAS MACCA, «MOJIIPHBIH 00bEM T'a30BY, IIOCTOSTHHASI ABOTaIPOY.
PacyerHble 3agaum. 1. Beryncienne MOJISIpHONW MacChl BEIIECTB MO XUMHUYECKUM (opmynam. 2. PacdeTsl ¢ HCIONIB30BAaHUEM IOHSATHN

«KOJIMYECTBO BCUICCTBA», «MOJISIpHAA MaccCa», ((MOHHpHBIﬁ 00BeEM ra3oB», KIIOCTOSAHHAaA ABOI‘aI[pO».

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

IIpeanMeTHBIE PE3YJbTATHI 00YYEeHHUSs

VYyamuiics JOJKEH ymems:

WCIIONB30BaTh MPU XAPAKTEPUCTUKE BEIIECTB MOHATHUS: «METAIbD», «IUIACTUYHOCTBY», «TEIJIONMPOBOAHOCTBY, «3JIEKTPOIMPOBOJIHOCTHY,
«HEMETAJLTBI», «AJUIOTPOTHUS, «aJUIOTPOITHBIC BUTOU3MEHEHUS, HITU MOTU(DUKALIANY,

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

KJIaCCU(PUITUPOBATh MPOCTHIC BEIIECTBA HA METAJLIIBI U HEMETAJIJIbI, SJICMEHTHI,

ONPEACIISITh MPUHAIECKHOCTh HEOPraHUUECKUX BEIIECTB K OJJHOMY M3 M3YYEHHBIX KJIACCOB — METAJLIBI U HEMETaJLIbI;

JIOKa3bIBaTh OTHOCUTEJILHOCTD JI€JICHUS MPOCTHIX BEUIECTB HA METAJIJIbI M1 HEMETAJLIIBI;

XapaKTEepU30BaTh 001Ke GU3NIECKHUE CBOMCTBA METAJIJIOB;

yCTaHaBJIMBAaTh NPUYMHHO-CIIEICTBEHHBIE CBSA3M MEXKIy CTPOCHHMEM aToOMa M XMMHYECKOW CBA3BIO B MPOCTBHIX BEIIECTBAX — METaLIaX U
HEMeTallIax;

O0BSCHATH MHOT00Opa3ne MPOCTHIX BEIMIECTB TAaKUM (haKTOPOM, KaK ajlIOTPOIHS;

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

coOMIOAaTh MpaBUiIa TEXHUKHU 0€30MacCHOCTH MPU MIPOBEICHUH HAOMIOACHUN U 1a0OPAaTOPHBIX OIBITOB;

WCIIOJIB30BaTh MPHU PELIEHUU PACUETHBIX 3a/7a4 MOHSATHUS: «KOJIMYECTBO BEIIECTBA», «MOJbY», «IOCTOSHHAas ABOTaapo», «MOJSIpHAs maccan,
«MOJISIPHBIM 00HEM Ta30B», KHOPMAJIbHBIE YCIOBUSY;

MPOBOJIUTH PACYEThl C MCIIOJH30BAHUEM TOHATHUM: «KOJUYECTBO BEIIECTBA», «MOJIIPHAS MAacca», «MOJISPHBIA O00BEM Ta30B», IOCTOSHHAS
ABoraapoy.

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyammiics NOJKEH ymems.:

COCTAaBJIATh KOHCIIEKT TEKCTa;
CaMOCTOSATEIILHO UCITOJIH30BaTh HEITOCPEICTBEHHOE HAOII0ICHNUE;

CaMOCTOATEIBHO O(OPMIIATH OTYET, BKIIOYAIONINN OTTMCaHue HAOJIIOICHHS, €T0 Pe3yIbTaTOB, BEIBOJIOB;
BBITIOJTHSTH TIOJTHOE KOMIUIEKCHOE CPaBHEHHUE;

BBITIOJIHATL CPABHCHHUC 110 aHAJIOTUH



Tema 4. CoeauHeHHs] XHMHYECKHX dj1eMeHTOB (16 u)

Crenenb okucienus. OnpeeneHne CTENeHN OKUCISHUS JIEMEHTOB 110 XUMHUUYECKOH Gopmyne coenqunenus. CocraBneHue Gopmyn OMHAPHBIX
COeMHEHMH, o0IIMii crioco® X Ha3biBaHMs. buHApHBIE COeNMHEHUs: OKCHUIBI, XJIopuabl, cyabduasl u ap. Cocrasnenue ux opmyin. [lpencraButenu
OKCHJIOB: BOJIa, YTJIEKUCIIBII a3 U HeraleHast u3BecTh. [IpeacraBurenu JeTyuyux BOJOPOIHBIX COEUHEHHM: XJI0POBOAOPO U AMMHUAK.

OcHoBaHMs, UX COCTaB M Ha3BaHMs. PacTBopuMOCTh OCHOBaHUN B Boje. Tabmuia pacTBOPUMOCTH THUIPOKCHIIOB M COJell B Boje.
[IpencraBurenu wienoyen: TUAPOKCHABI HATpus, Kanuss W Kanblus. lloHsTHe O KadecTBeHHbIX peakuusx. Muaukaropel. M3MeHEHHME OKpacku
MHJMKATOPOB B LIEJIIOYHOU cpefe.

Kucnotsl, ux cocraB u Ha3Bauus. Knaccubukanus kucinot. IIpeactaBuUTenu KUCIOT: cepHas, CONsHas M a30THas. V3MeHeHue okpacku
WHJMKATOPOB B KUCIIOTHOU cpee.

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

AMopdHBIE 1 KPUCTAJUINIECKHE BEIIECTBA.

MexMoieKkynsipHble B3auMOACHCTBUA. THIBI KPUCTANIMYECKUX PEUIETOK: HOHHASL, aTOMHAs!, MOJICKYJIIpHAs U METAJUIMYECKasi. 3aBUCUMOCTb
CBOMCTB BEILIECTB OT TUIIOB KPUCTAINIMYECKUX PEIIETOK.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa JUIsl BEIIECTB MOJIEKYJISIPHOTO CTPOEHHUS.

Uwucteie BemiecTBa U cMecH. lIpumepsl KUAKUX, TBEPIABIX M Tra3000pa3HbIX cMmeceil. CBoWcTBa YHCTHIX BeHIECTB M cMeceil. Mx cocras.
MaccoBast u 00beMHast 1011 KOMIIOHEHTa cMecH. PacueTsl, CBSI3aHHbIE ¢ UCIIOJIB30BAHUEM TIOHATHUS JOJIS.

Pacuérnble 3agaun. 1. Pacuer MaccoBoii 1 00bEMHOM 10JIeli KOMITOHEHTOB CMECH BEUIECTB. 2. BhIUMCICHHE MAacCOBOM JTOJM BEIIECTBA B
pacTBOpE MO U3BECTHOM Macce PacTBOPEHHOIO BEILIECTBA U MAacCe pacTBOPUTEIN. 3. BrluncieHue Maccel pacTBOPSIEMOrO BEUIECTBA U paCTBOPUTENS,
HEO0OXOMMBIX JUIsl IPUTOTOBJICHUS OMIPEICIEHHON MAcChl pacTBOPa C U3BECTHOM MacCOBOM J10JI€i paCTBOPEHHOTO BEIIECTRA.

JemoncTpanuu. O0pasibl OKCUAOB, KUCIOT, OCHOBAaHUHN U coyieil. Moaenu KpuCTaNIMYeCKUuX PEHIeTOK XJIOpuIa HaTpus, aaMmasa, OKCHAa
yraeposa (IV). CriocoOsl pazienenus cMeceid, TUCTUIUISIIUS BOIBI.

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3I[aMH BEIIECTB Pa3HBIX KIaccoB. 2. Pa3znenenue cmecei.

IIpakTnyeckas padora Ne 3.AHaiIM3 OYBBI U BOJBIL.
IIpakTuyeckass padora Ne 4.IIpuroroieHne pacTBOpa caxapa ¢ 3aJaHHON MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA.

IIpeaMeTHbBIE Pe3YJbTAThl 00YUEeHUs

VYyamuiicst JOJKEH ymems:

® JCIOJIb30BaTh MPU XapPaKTEPUCTUKE BEIIECTB TMOHATHS: «CTETECHb OKHUCICHUS», «BaJCHTHOCTBY», «OKCHJBI», «OCHOBAHUS», «IIEIOYM,
«KQueCTBEHHAsl PEaAKIHs», «HHIUKATOPY», «KUCIOTBI», «KUCIOPOJCOAEPIKAIINE KUCTOThD, «OECKUCIOPOAHBIE KUCIOThD», «KUCIOTHAS Cpeliay,
«IEJIOYHAs Cpeniay, «HeUTpallbHas cpenay, «mkaina pHy, «comny, «aMmopdHbIe BEIIECTBa», «KPUCTATUTMUYECKUE BEIIECTBAY, «KPUCTALITUYCCKAS
pelieTka», «MOHHas KPUCTANIMYECKAs pEIIeTKa», «aTOMHas KPHUCTANIMYECKas pEeIIeTKa», «MOJEKYJIspHas KPUCTAIUIMYECKas pEIIeTKay,
«METALTUYECKAs KPUCTAITUNYECKAS PEIIETKAY», «CMECH;

e KJIacCHU(UIMPOBATH CIOXKHBIE HEOPTAHMYECKHUE BEIIECTBA IO COCTaBY HA OKCHJIbI, OCHOBAHUSI, KUCIOTBI U COJIM; OCHOBAHUS, KUCIOTH M COJH
10 PaCTBOPUMOCTH B BOJIC; KUCIIOTHI IO OCHOBHOCTH U COJICPKAHUIO KUCIIOPOJIa;

® ONpeaeNsITh MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECTB K OAHOMY M3 M3YYCHHBIX KJIACCOB (OKCHJBI, JIETy4HWE BOJOPOJHBIC COCAMHECHUS,



OCHOBaHMSI, KUCIIOTHI, COJIN) TI0 hopmyiie;

ONKCHIBATh CBOWCTBA OTHENbHBIX MpEACTaBUTENCH OKCHUIOB (HAa MpUMEpPE BOJbI, YIJIEKUCIOrO Ta3a, HErameHOW W3BECTH), JIETy4HX
BOJIOPOAHBIX COEAMHEHUN (Ha MpUMEpEe XJIOPOBOJOPOJAa U aMMHUaKa), OCHOBaHMM (Ha MpUMEpe THAPOKCUIOB HATPHUS, KAJIHUS U KajbIus),
KHUCJIOT (Ha MpUMepe CEPHOM KUCIIOTHI) U COJICH (Ha MpUMeEpe XJI0pr1a HaTpusl, KapOoHaTa Kayblus, pocdaTa KaabIus);

OTIpE/IEISATh BAJICHTHOCTh U CTENICHb OKUCIICHHSI 3JIEMEHTOB B BELIECTBAX;

COCTaBJIATh POPMYIIBI OKCHUIOB, OCHOBAHUH, KUCIIOT U COJICH 1O BAJICHTHOCTSM M CTETICHSIM OKHCIICHHS 3JIEMCHTOB, a TaK)Ke 3apsijiaM MOHOB,
YKa3aHHBIM B TaOJHIle pACTBOPUMOCTH KHUCIIOT, OCHOBAHUH U COJIEH;

COCTaBJISITh HA3BaHUS OKCUJIOB, OCHOBAHMM, KUCIIOT U COJIEH; CPaBHUBATh BAJIEHTHOCTb U CTEIIEHb OKUCIICHUS; OKCU/IbI, OCHOBAHMUS, KUCJIOTHI U
COJIM 110 COCTaBY;

MCIIOJIb30BaTh TAOJIUILy PACTBOPUMOCTH JIJIsl OTIPEACIICHUS] PACTBOPUMOCTH BEIIIECTB;

YCTaHABIIMBATh TEHETUYECKYIO CBS3b MEXAY OKCHJIOM W THUIPO-KCHIOM W HA00OPOT; MPUYMHHO-CIICACTBCHHBIC CBS3U MEKIY CTPOCHUEM
aToOMa, XUMUYECKOU CBSI3bI0 U TUTIOM KPUCTAIIMYECKON PElIeTKH XUMUUYECKUX COSAMHEHU;

XapaKTepu30BaTh ATOMHbBIC, MOJIEKYJIIPHbIC, HOHHbIE METAJNIMYECKUE KPUCTAJUTMUECKUE PELIETKH; CPEy pacTBOpa C MOMOIIBI0 HIKaisl pH;
MIPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPHUCTAJNIMYECKON PEIIETKH;

MIPOBOINTH HAOJFOICHHUS 32 CBOMCTBAMHE BEIIECTB U SBJICHHUSIMH, TPOUCXOSIIUMHU C BEIICCTBAMU;

COOJTFOIaTh MPaBWJIa TEXHUKH 0€30IIaCHOCTH MPU MPOBEACHUH HAOJIIOICHUH U OIBITOB;

HCCIIEIOBATh CPEIY PacTBOPA C IOMOIIBIO MHIUKATOPOB; SKCIIEPUMEHTAIBHO Pa3IMuaTh KUCIOTHI U IIEJI0YH, MOJIb3YSICh HHIUKATOPAMU;
WCIIOJIb30BATh NP PEIICHUU PACYCTHBIX 3a7a4 IMOHSATHS «MacCOBas JIOJIS 3JICMEHTA B BEIIECTBEY, «MacCOBas JOJIsl PAaCTBOPESHHOTO BEIIECTBAY,
«00beMHas1 1015 ra3000pa3HOTO BEIIECTBAY;

MIPOBOANUTH PACUYEThl C WCHOJIB30BAaHHWEM IOHSATUN «MaccoBas JOJS SJEMEHTa B BEIIECTBE», «MaccoBas JI0JII PACTBOPEHHOTO BEIIECTBAY,
«00beMHas1 7015 ra3000pa3HOTo BEIIECTBAY.

MeTaﬂpe}]MeTHbIe pe3yJbTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:

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

M0JT pyKOBO/ICTBOM YUHUTEsl IPOBOJUTH ONOCPEI0BAaHHOE HAOI0IeHIE

0] PyKOBOJICTBOM YUUTENst OOPMIISTH OTUET, BKIIOYAIOLINI OMMCaHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaToB, BEIBOJIOB;

OCYLIECTBIATh WHAYKTUBHOE 00001IeHHEe (OT €IMHUYHOTO JOCTOBEPHOIO K OOIIEeMYy BEpPOSTHOCTHOMY), T. €. ONpENeNsiTh oOlue
CYLIECTBEHHbIE IPU3HAKY JIBYX U 00Jiee 00bEKTOB U (PUKCHUPOBATh UX B (hOpME MOHSITHUS WIH CYKIEHUS;

OCYIIECTBJIATH JICNYKTUBHOE 00001IeHNE (TTOABEACHUE SIMHUYHOTO JOCTOBEPHOTO IO 00IIee JOCTOBEPHOE), T. €. aKTyaIM3UPOBATh IMOHSATHE
WIH CYXJIEHUE, U OTOXKAECTBIIATH C HUM COOTBETCTBYIOIIHME CYIIECTBEHHbIE PU3HAKU OJJHOTO WK OoJjiee 0OBEKTOB;

OTIpeJIeNIATh acleKT KiIaccu(uKaIum,

OCYILECTBIATH KJIACCHU(PUKAIINIO;

3HATh U UCIOJb30BATh PA3IMUHbIE ()OPMBI MIPEACTABIECHUS KI1acCU(DUKALIIH.



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

IlonsiTve sABIEHUN KaK W3MEHEHUH, NPOUCXOIAIIMX C BEIECTBaMU. SIBICHMS, CBA3aHHBIE C M3MEHEHHEM KPHUCTAJUIMYECKOIO CTPOCHHUS
BEIIECTBA MPH MOCTOSIHHOM €ro cocrase, (pusmueckue spiueHus. Ousnueckue SBICHUS B XUMHUH: AUCTHIUILANMS, KPUCTAJUIM3ALMsS, BHIIAPUBAHUE H
BO3TOHKA BEILECTB, IECHTPHU(PYIUPOBAHUE.

SIBneHus, cBsi3aHHBIE ¢ U3MEHEHHEM COCTaBa BELIECTBA, - XMMHUYECKUE peakuuu. [Ipu3Haku U yciaoBuUs NPOTEKAHUS XUMHUUYECKUX PEaKIU.
ITonsaTue 00 3K30- ¥ FHIOTEPMUUYECKUX PEAKIMAX. Peakiuyu ropeHus Kak 4acTHBIN Cilydail SK30TEpMUYECKUX PEaKLUi, IPOTEKAIOLUMX C BbIACICHUEM
CBETA.

3aKOH COXpaHEHUs1 MacChl BELECTB. XMMHUUYECKHE YpaBHEHMsI. 3HaUeHNUE UHJIEKCOB U K03 duuneHnToB. CocTaBiieHUE YpaBHEHUH XUMUUYECKUX
peaKuui.

PacueTsl 10 XMMHYECKMM ypaBHEHMsM. PelleHue 3ajau Ha HaXOKIEHHUE KOJIMYECTBA BELECTBA, MAcChl MM 00beMa MPOAYKTA PEaKLUU IO
KOJIMYECTBY BEILECTBA, MAacce WM 00bEMY MCXOJHOTO BellecTBa. PacueTsl ¢ MCIOIb30BAaHUEM MOHATHUS «I10JIs1», KOrJa UCXOAHOE BEIIECTBO JAHO B
BH/JIE PACTBOpA C 3aJaHHOM MacCOBOH J10JIEH PACTBOPEHHOIO BELIECTBA NN COACPKUT ONPEIEICHHYIO JOJII0 IIPUMECEN.

Peaknnn paznoxenus. [lonarue o ckopoctn xumndeckux peakuuid. Kataimusatopsl. @epMeHTSI.

Peaknuu coenunenus. Karanuruyeckue u Hekatanutuiyeckue peakuuu. OopaTuMble 1 HEOOpaTUMBbIE PEAKLIUU.

Peakuuu 3amenieHus. ONEKTPOXMMMUYECKUN Psi HANpPSDKEHUH METaJlIOB, €ro HCIOJb30BaHUE JJI IPOTHO3MPOBAHUS BO3MOXKHOCTU
IIPOTEKAHUS PEaKIUI MEKIy METaJlJIaMU M paCTBOpaMH KUCJIOT. Peakiiuy BHITECHEHMSI OJHUX METAJIJIOB U3 PACTBOPOB MX COJIEH IPYrMMH METalIaMU.

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

Tunbl XUMUYECKUX peakiuil (0 MPU3HAKY «YMCIO M COCTaB MCXOJHBIX BEILECTB M NMPOIYKTOB PEAKLMU») Ha IpUMEpPE CBOWCTB BOJBI.
Peaknus pasmokeHuss - 3JIEKTpOiau3 BOAbl. Peaknmm coequHeHus - B3aUMOJACHCTBHME BOJBI C OKCHJAAMM METALUIOB M HeMeTauioB. [loHsathe
«THJIPOKCUAB». Peakiinu 3aMerieHus - B3aMMOJIEHCTBHE BOJBI C IEJIOYHBIMU M IIEJIOYHO3EMEIbHBIMU MeTaulaMu. Peakiun oOMeHa (Ha mpumepe
TUpou3a cyab(huaa aTlOMUHNS U KapOuaa KanbLys).

Pacuérnbie 3agaun. 1. Beruncienue no XuMUYECKUM ypaBHEHUSAM MAcChl MM KOJIMYECTBA BELECTBA 10 U3BECTHON MAcCe WIN KOJIUYECTBY
BEIIECTBa OJIHOTO U3 BCTYMAIOIIMX B PEAKIMIO BEIIECTB MU MPOIYKTOB peakiuu. 2. Beruucienne macchbl (KoMyecTBa BeniecTBa, o0bema) IpoayKTa
peaKIMy, eclii U3BECTHA Macca UCXOJIHOTO BELIECTBA, COAEPIKALIETO ONpPEASIEHHYIO JJOI0 npuMecei. 3. BrruncieHne macchl (KOJIMUECTBa BEIECTBa,
o0bemMa) MpoyKTa peakli, €clii U3BECTHA Macca pacTBOpa U MaccoBasi J10J1s1 pACTBOPEHHOTO BEILIECTBA.

IIpeaMeTHbIE Pe3VJbTATHI 00YUEHHUS

VYyammiics NOJKEH ymems.:

e KJjaccu(UIUMPOBATh XUMHMUYECKHE PEAKIUH 10 YHUCIY M COCTaBY MCXOIHBIX BELIECTB M IMPOJYKTOB DPEAKLUH; TerioBoMy 3(QeKTy; Ha-
IIPaBJICHUIO NIPOTEKAHUS PEAKLIMK; YYaCTUIO KaTaJIu3aTopa;

®  UCMOJB30BaTh TAOIUILY PACTBOPUMOCTH JUIsl ONPEAETICHUS BO3MOXKHOCTH MPOTEKAHUS PeaKLUii 0OOMEHa; JIEKTPOXUMHUYECKUHN psiJ] HAIIPSKEHHUH
(aKTUBHOCTH) METAJUIOB I ONPEEIICHNS BOZMOXKHOCTH MPOTEKaHUs peaklUi MeXly MEeTallaMU U BOJHBIMHU PacTBOPaMU KUCJIOT U COJIeH;

e Ha0mI0JaTh U ONUCHIBATH MPU3HAKM M YCJOBHSI TEUEHUS XUMHUYECKUX pPEaKIMi, JeNaTh BBIBOABI Ha OCHOBAHWM aHajM3a HaOJIOEHUHN 3a
JKCIIEPUMEHTOM;

® TIPOBOJUTH PACUETHl N0 XUMHUECKUM YPABHEHUSM Ha HAXOXJICHHE KOJIMYECTBA, MACCHI MM 00beMa MPOAYKTa PEakIiH 10 KOJINYECTBY, Macce
WIA 00beMY HCXOAHOTO BEILECTBA; C MCIOJIB30BAaHUEM IOHSITHUS «I0JIA», KOIZla MCXOJHOE BEIIECTBO JAaHO B BHJE PacTBOpa C 3aJaHHOU



MAacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA WJIA COJICPIKUT OMPEIAETICHHYIO 00 MIPUMECEH.

MeTtanpeamMeTHble pe3yabTaThl 00y4eHus!

VYyamuiicst JOJKEH ymems:

COCTABJISITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4ucie ¢ npuMeHenueM cpeacts UKT;
CaMOCTOSITENTLHO O(POPMIISTH OTUET, BKIIOYAIOIIUI ONICaHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaToOB, BEIBOJIOB,
WCIOJIb30BaTh TAKOM BUJ MBICJICHHOIO (MIEaIbHOTO) MOJCIUPOBAHMS, KaK 3HAKOBOE MOJEIUpPOBaHUE (Ha MpUMepe YpaBHEHHM XUMHUYECKUX
peaxkuuil);
pa3nuyatb 00bEeM U COAEpIKaHUE MOHITUH;
pa3nuyath poAOBOE U BUIOBOE TOHSTHS;
OCYIIECTBIISITH POJIOBHIOBOE ONPEACTICHIE IOHSATHIA.
Jemouncrpanuu. [Ipumepsl ¢usnyeckux sBieHUM; a) miuaBieHue napaduHa; 0) auddys3us IYyMIHUCTHIX BEUIECTB C TOPSAIICH TaMIOYKU

HakanBaHus. [IpumMepsl XUMUYECKUX SIBJICHUMN: a) TOPEHHE MarHus; 0) B3auMOJCHCTBUE COJITHOW KHUCIOTHI C MPaMOPOM HWJIM MEJIOM; B) MOJTyYEHHUE
ruapokcuaa menu (I1); T) pacTBopeHHEe MOTYyYEHHOTO THUAPOKCHIA B KHCIOTax; 1) B3aumopeiictBue okcuna meau (II) ¢ cepHoit kucrnoTod mpu
HarpeBaHuM; €) pa3JIoKEHUE IepMaHTaHaTa KaJusl; 5K) B3aUMOICHCTBUE pa30aBICHHBIX KHCIOT C METAJIJIAMHU.

JlaGopaTopHbie onbIThL. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOBI U CIIMPTA [0 MCUYE3HOBEHHIO WX Kamellb Ha QHIbTpOBabHON Oymare. 4.

Oxucnenve mMenu B IUIAMEHU CHUPTOBKM WM ropenku. 5. IIoMyTHeHHMe HM3BECTKOBOWM BOJIbI OT BBIABIXAEMOIO yriekuciaoro rasa. 6. Ilomyuenue
YTJIEKUCIIOro Ta3a B3auMOIEUCTBUEM COJIbI U KMCIIOTHI. 7. 3aMelleHne Meau B pacTBope xjopuaa meau (11) sxenesom.

IIpakTnyeckasi padora Ne 5.1Ipu3Hakyu XUMHUYECKUX PEAKIIUH.

IIpeaMerHbIe pe3yJabLTATHI 00VUECHU

VYyammiicss OJKEH ymems.:

oOpamiarbkcs ¢ 1a00paTOPHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUU C MPaBUJIAMH TEXHUKH O€30aCHOCTH;
BBITNIOJIHATH MPOCTENIINE MpUeMbl paboThl ¢ JJaOopaTOPHBIM 000PYAOBaHKUEM: J1a00PAaTOPHBIM IITATUBOM; CIIUPTOBKO;

Ha0JI0/1aTh 3a CBOMCTBAMHM BEILLIECTB U SBJICHUSMHU, IPOUCXOASIINMHU C BEIIECTBAMU;

OIHCHIBATh XUMUYECKUH 3KCIIEPUMEHT C IMOMOIIBIO0 €CTECTBEHHOIO (PYCCKOTO WJIM POJHOIO) SI3bIKA U SI3bIKA XUMUU;

JIeNIaTh BBIBOJIBI 10 pe3yJIbTaTaM IIPOBEJEHHOIO HKCIIEPUMEHTA;

TOTOBHUTH PACTBOPBI C ONPEIETEHHON MaCCOBOU J10JIEW paCTBOPEHHOTO BELIECTBA;

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

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

Yyamumiics HOJKEH ymems.:

CaMOCTOATCIIbHO UCIIOJIB30BAaTh OITIOCPEAOBAHHOC Ha6J'IIOI[eHI/Ie.



Tema 6. Teopusi 2IeKTPOTUTHYECKOI TUCCONMAIIMI  CBOHCTBA KJIACCOB HEOPraHUYECKUX coequnHennii (22 u)

[Tonatne 00 >MEKTPONUTHUECKON AUCCOLMAIMH. DIEKTPOIUTHI U HEIIEKTPOIUTHL. MEXaHU3M JHCCOLMAIUHN AJIEKTPOIUTOB C Pa3IHYHBIM
TUIIOM XUMHUYECKOH cBsA3H. CTeneHb AIEeKTPOIUTHIECKON qucconranui. CUIbHBIE U Cl1a0ble 2JEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUH IJIEKTPOIUTUYECKON Tucconrannu. VIOHHbIe ypaBHEHUS pEakiid. YCIOBUS NMPOTEKAHUS pPeaKku OOMEeHa
MEXy 3JIEKTPOJIUTAMU 10 KOHLIA B CBETE HOHHBIX MPEICTABICHUN.

Knaccugukaius HOHOB U UX CBOICTBA.

Kucnotsl, ux xnaccudukanus. Juccouuanusi KUCIOT U UX CBOICTBA B CBETE€ TEOPUM NIEKTPOIUTUYECKOHM nucconuanuu. MonekyaspHble U
MOHHBIE YPaBHEHHUS peaklUil KuciaoT. BzaumonelcTBUe KUCIOT ¢ METaulaMU. DJIEKTPOXUMUYECKUI psiji HanpshKeHUil MeTtaiioB. B3aumopeiicTBue
KHCIOT C OKCHJaMU METalIOB. B3aMMOJEHCTBHE KHUCIOT C OCHOBAaHMAMHM - pEaKUUs HEWTpanu3auud. B3auMoIeHCTBHE KHCIOT C COJISIMMU.
Hcnonp3oBanne TabIUIbl PACTBOPUMOCTH JIJIS1 XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kKinaccupukanus. Jucconuanus OCHOBAaHMH M MX CBOICTBA B CBETE TEOPUM AJIEKTPOJIUTHUYECKOM JHCCOLMALIU.
B3aumopeiicTBue OCHOBaHMH C KUCJIOTaMH, KHCIOTHBIMH OKCHJIAaMH U cojisiMu. Vcronb3oBaHue TaOMUII PACTBOPUMOCTH ISl XapaKTEPHUCTHKHU
XUMHYECKHUX CBOICTB OCHOBaHUH. Paznoxenne HEPAaCTBOPHUMBIX OCHOBaHUI pu HarpeBaHuM.
Conu, ux kinaccu@UKamus W JUCCOLMALMS DPA3JIMYHBIX TUNOB cosield. CBolcTBa coyiell B CBETE€ TEOPUU BJIEKTPOJIUTUYECKON HCCOLMALINU.
B3aumopneicTeue coiieil ¢ METaUIAMM, YCJIOBHsS IPOTEKAHHsA 3THUX peakuui. B3aumoneicTBue cojell ¢ KUCIOTaMH, OCHOBAaHUSMU M COJISIMHU.
Hcnonp3oBanne TabIUIBl PACTBOPUMOCTH JIJIsl XapaKTEPUCTUKU XMMHUUECKUX CBOMCTB COJIEH.

O06o00611eHne cBeieHui 00 oKkcHax, UX Kiaaccu(uKaui 1 XUMHUYECKUX CBOMCTBaX.

['eneTnyeckue psapl METAIIOB U HEMETAIJIOB. ['eHeTnueckas CBsA3b MEXKAY KilacCaMH HEOPraHMYECKHUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEBHBIE Peakui. OKUCINTEND U BOCCTAHOBUTEIND, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peaknyu moHHOrO OOMEHa M OKHUCIIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuuu. COCTaBI€HHE YPaBHEHUIN OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii METOA0M 3JIEKTPOHHOTO OasiaHca.

CBoiicTBa NMPOCTHIX BEIIECTB - METAIJIOB U HEMETAJUIOB, KUCIIOT U COJIEW B CBETE MPEJCTABICHUN 00 OKHUCIMTEIbHO-BOCCTAHOBUTENIBHBIX MPOIIECcCax.

IIpeaMeTHbIE Pe3VJAbTATHI 00YUEHHUS :

VYyamuiicst JOJKEH ymems:

® HCIOJB30BaTh MPH XapaKTEPUCTUKE MPEBPAIICHUN BEIIECTB MOHATUA: «PACTBOPY», «INEKTPOIUTHYECKAS IUCCOLMALIUSY, (BJIEKTPOJIUTH,
«HEIEKTPOJIUTHIY), «CTETEHb IUCCOIMALUNY, «CUJIbHBIC SJIEKTPOIHUTHI», «CIIAa0ble SIEKTPOIUTH», «KATHOHBI», «AHUOHBI», «KUCIOTHI,
«OCHOBAHHUSI», «COJIN», KMOHHBIE PEAKIINH, «HECOIe00pa3yIolne OKCHABD», «COIe00pa3yoIne OKCHUIBI», «OCHOBHBIE OKCHJIBI», «KHUCIIOTHBIC
OKCHUJIBI», «CPEAHHUE COJU», «KUCIBIE COJIN», «OCHOBHBIE COJIMN», «TE€HETUYECKHH pAI», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUN»,
«OKHUCITUTEIbY, KBOCCTAHOBUTENDY, KOKUCIEHUE), KBOCCTAHOBJICHUEY;

® OMNKCHIBATh PACTBOPEHHUE KaK (PU3HKO-XUMHUECKHUI TPOIECC;

® JUUIIOCTPUPOBATh NPUMEPAMH OCHOBHBIE TOJOXEHHUS TEOPUU HIIEKTPOJUTUUECKONW JTUCCOLMAIIMU; TEHETHMYECKYI0 B3aMMOCBS3b MEXY
BEIIECTBAMH (ITPOCTOE BEIIECTBO — OKCHUJT — THAPOKCH — COJIb);

® XapaKTepu30oBaTh OOIIME XUMHUYECKHE CBONCTBA KHUCJIOTHBIX M OCHOBHBIX OKCHUIOB, KHCIIOT, OCHOBAaHMH M COJ€H C TO3UIMI Teopuu
3JIEKTPOJIUTAYECKON JUCCOIMALNH; CYIIIHOCTh 3JIEKTPOJUTUYECKOW TUCCOLMALMU BEIMIECTB ¢ KOBAJEHTHOM IMOJISPHON U MOHHOM XMMUYECKOU



CBSI3bI0; CYITHOCTh OKUCIIUTEIPHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA;

MIPUBOJIUTEL MPUMEPHI PEaKIUi, MOATBEPIKIAOIINX XUMUYCCKHEC CBOMCTBA KUCIIOTHBIX M OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHUI M COJICH;
CYIIECTBOBAHHE B3aUMOCBSI3H MEX/Iy OCHOBHBIMH KJIACCAMH HEOPTaHUYECKHUX BEIIECTB;

KJIacCU(DUIIUPOBATh XUMUYCCKHE PEAKIIUH 110 «M3MECHEHHIO CTETICHEH OKHCICHHS JJIEMEHTOB, 00pa3yoNUX Pearupyoiie BeIeCTBaY,
COCTaBJISATh YPABHEHHSI SJICKTPOJIMTUYCCKOM IMCCOIUAIIMM KHCIIOT, OCHOBAHUN M COJICH; MOJICKYJISIPHBIC, ITOJIHBIC U COKPAIICHHBIC HOHHBIC
ypaBHeHI/ISI peaKHI/If/’I C y‘-IaCTI/IeM 3JICKTpOJII/ITOB; ypaBHeHI/ISI OKHCIUTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHHﬁ, I/ICHOJ'IB?)y}I METO/L BHGKTpOHHOFO
OaylaHca; ypaBHEHHUS PEAKIIMi, COOTBETCTBYIOIIMX IOCICIOBATEIBHOCTH («IIEMOYKE») MPEBpAIlCHU HEOPraHMYECKUX BEINECTB Pa3IMYHBIX
KJIACCOB;

OIPEIENIATh OKMCIUTEIb U BOCCTAHOBUTEIIb, OKUCIICHUE M BOCCTAHOBJICHHE B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PCAKIIHSX;

YCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO'CHeI[CTBeHHBIe CBs3H:. KJIaCC BCIIECCTBA — XUMHNUYCCKHC CBOfICTBa BCIICCTBA,

Ha6HIO[[aTI) " OIIUChIBATH peaKHI/II/I Memz{y BHGKTpOJII/ITaMI/I C ITIOMOIIIBKO €CTECCTBCHHOI'O (pYCCKOFO 1501051 pOZIHOFO) A3bIKA U A3bIKa XUMHH,
HpOBOI[I/ITB OIIBITHI, HOI[TBCp)KI[aIOHII/IC XUMHNYCCKHUC CBOfICTBa OCHOBHBIX KJIACCOB HeOpFaHI/I‘-IeCKI/IX BCIICCTB.

MeTanpeuMeTHme pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

JIeNIaTh [IOMETKH, BBIIMCKH, IUTUPOBAHUE TEKCTA;

COCTaBJIATh NOKJIAJ;

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

BJIAJICTh TAKUM BUIOM H3JIOKEHUS TEKCTA, KaK PaCCyKICHUE;

UCIOJb30BaTh TAKOM BHJ MBICIEHHOIO (MJI€aJbHOT0) MOJEIMPOBAHHUSA, KaK 3HAKOBOE MOJENUpOBaHME (HA MpHUMEpPEe ypaBHEHHMH peakIuii
JUCCOLMAIIMU, MOHHBIX YPaBHEHHUH peaklui, MOIypeakuil OKHCIEHUS-BOCCTAHOBIICHNUS);

pa3nuyaTh KOMIOHEHTHI JOKa3aTeNbCTBa (TE3UC, apryMEHTHI U (hOpMY J1I0Ka3aTeIbCTBA);

OCYHIECTBJIATh IPAMOE UHAYKTHUBHOE JI0KA3aTENbCTBO.

I[eMOHCTpaIII/II/I. HcnpiTaHue BEMIECTB U UX pacTBOPOB HA 3JICKTPOIIPOBOAHOCTL. 3aBHCHMOCTD SJICKTPOIIPOBOAHOCTHU YKCYCHOﬁ KHCJIOTBI OT

KOHIEHTpaluu. B3anMopelicTBre UHKa ¢ cepoid, CoNsiHOM KucioTol, xaopuaoM meau (I1). 'openne marnus.

JlaGopaTopHble onbIThI. §. Peakunu, XapakTepHble Ui pacTBOPOB KUCIIOT (COISIHOM MU cepHOR). 9. Peakiiuu, XapakTepHble JUIsl pacTBOPOB

mienouelt (ruapokcu1oB Hatpus win kanusi). 10. Ilomyuenue u cBolicTBa HEpaCTBOPUMOTro OCHOBaHMsI, Haripumep ruapokcuaa meau (II). 11. Peaknuw,
XapaKkTepHbIE /Ul pacTBOPOB cojel (Hampumep, A xjaopuaa meau (11)). 12. Peakium, xapakTepHble UIsl OCHOBHBIX OKCHIOB (HampuMep, Al OKCHUIa
kanbrus). 13. Peakiuu, XxapakTepHble 111 KUCIOTHBIX OKCHJIOB (HAIIPUMED, ISl YIIIEKHUCIIOTO Ta3a).

IIpakTyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBAHWM, OKCU/IOB U COJIEH.
IIpakTnyeckas padora Ne 7. PemeHne skCriepUMEHTaIbHBIX 3a/1a4.



IIpeaMeTHbIE pe3yabTaThbl 00y4eHUs]

VYyamuiicst JOJKEH ymems:

oOparaTthcs ¢ 1a00paTopHBIM 000PYIOBAHUEM M HarPEeBATEIbLHBIMH TPHUOOPAMU B COOTBETCTBUY C MPABUIIAMH TEXHUKHU 0€30MIaCHOCTH;
BBITIONTHSATH MPOCTEUIIINE MPUEMBI 0OpaIIeHUs ¢ JJA0OPATOPHBIM 000PYAOBaHHEM: JTa00PATOPHBIM IITATUBOM, CIIMPTOBKOM;

Ha0JII0/1aTh 32 CBOMCTBAMHM BEIIECTB U SIBJICHUSMU, TIPOUCXOISIIIUMU C BEIIECTBAMU;

OMUCHIBATh XUMHYECKUH IKCIIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOI0 UM POJIHOTO) SI3bIKA U SI3bIKA XUMUH;

JIeJ1aTh BBIBOJIBI IO PE3yJibTaTaM IPOBEICHHOI0 SKCIIEPUMEHTA.

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

Ydamuiics JOJKEH ymems:
®  OIpeaeNsITh, HCXOAA U3 YUeOHOH 3a1a4u, HEOOXOIUMOCTh HEMOCPEICTBEHHOTO HIIM OIIOCPEIOBAHHOTO HAOJIFOACHUS;
®  CaMOCTOATEIHLHO (POPMHPOBATH MMPOTPAMMY IKCIIEPUMEHTA.

OuneHka TeopeTHYeCKUX 3HAHU I
OueHka yCTHOTO OTBETA.

OTMeTKa «5»:

OTBET MOJIHBIN U MPAaBWIBHBIA HA OCHOBAHUM U3YYECHHBIX TEOPUI;

MaTepual U3JI0KEH B ONPEIECIEHHOMN JOTHUYECKOM ITOCIEA0BATEIBHOCTH, JIMTEPATYPHBIM SA3BIKOM;

OTBET CaMOCTOSTEIbHEIM.

OTMeTKa «4»:

OTBET MOJIHBIN U MPAaBWIBHBI HA OCHOBAHUY U3Y4YECHHBIX TEOPHH;

MaTepuai U3JI0KEeH B OMPEIEICHHOMN IOTUYECKOM MOCIIeIOBATeIbHOCTH, TIPU ATOM JOMYIIEHBI BE-TPH HECYIIECTBEHHBIEC OIINOKU, UCTIPABICHHBIE TIO
TpeOOBaHUIO YUUTEIS.

OtMmeTKa «3»6

OTBeT MONHBIN, HO MPX ATOM JIOMYIIECHBI CYIIECTBEHHAs OMNOKA, U1 OTBET HETIOIHBIHN, HECBSI3aHHBIN.

OTMeTKa «2»6

[Ipu oTBeTe OOHAPY)KEHO HEMOHUMAHUE YUAITUMHUCS OCHOBHOTO COJIEp KaHusl yueOHOTO MaTepHalia Uiy JOIMYIICHBI CYIIECTBEHHBIE ONTUOKH, KOTOPHIE
yuyaluics He MOXKET UCIIPABUTH TPU HABOJSAIIMUX BOMPOCAX YUUTEIS.

OtMmeTka «1»:

OTCYTCTBHE OTBETA.



OueHka 3KCnepuMeHTAIbHBIX YMEHUI.

OrneHka CTaBUTCSI HA OCHOBAaHUU HAOJIOJICHUS 32 YUalllMMUCS U MUCbMEHHOTO OTBETA 3a padoTy.

OtMmeTka «5»:

paboTa BBINOJIHEHA TTOTHOCTHIO, TPABHIIBHO; C/I€JaHbl PAaBUIbHBIC HAOIIOICHUS U BBIBOIBL;

AKCIIEPUMEHT OCYIICCTBIICH TI0 TJIaHY, C YI€TOM TEXHUKU O€30MMaCHOCTH U ITPaBWII PabOTHI C BEIIECTBAMU U 000PYIOBAHUEM;

MIPOSIBJICHBI OPraHU3alMOHHO-TPYI0OBbIE YMEHHUSI(TIOAIEPKUBACTCS YUCTOTa pab0yYero MecTa u MopsA0K Ha CTOJIE, SKOHOMHO UCTOIb3YIOTCS
pEaKTUBBI).

OtrMmeTka «4»:

paboTa BBIMIOJIHEHA TIPABHIILHO, CJICNIaHbl MPAaBUIIbHBIC HAOIIOACHHS U BBIBOJIBI, IIPU 3TOM 3KCIIEPUMEHT IMPOBEICH HEMOIHOCTHIO HITU JIOMYIICHBI
HECYIIECTBEHHbIE OLIUOKHU B paboTe ¢ BEIIECTBAMH 000PYAOBAHUEM.

OtmMmetka «3»:

PaGora BbInoIHEHA MPaBUIIBHO HE MEHEE YeM Ha MOJIOBUHY WJIM JIOMYIIEHA CYIECTBEHHAs OIIMOKa B X0/1€ HKCIIEPUMEHTA, B O0ObSICHEHHUH, B
odopmiteHnn paboTHI, B COOJIOICHUY MPABUJI TEXHUKU 0€30MMaCHOCTH, TIPU PadOTE ¢ BElIeCTBAMH U 000pYI0BaHUEM, KOTOPAsI HCIIPABIISICTCS 110
TpeOOBAHUIO YUUTEIS.

OtMmeTka «2»:

JOTYIIEHBI JIBE (1 0oJiee) CYIIEeCTBEHHBIC OIMMOKHM B X0/ IKCIIEPUMEHT, B OOBICHEHHH, B 0(DOPMIICHHH paOOThI, B COOJIFOICHUY TIPABUIT TEXHUKH
0e30rmacHOCTH, TIpH paboTe ¢ BeMIeCTBAMH U 000PYI0BaHUEM, KOTOPBIC YUAIIHIACS HE MOYKET HCIIPABUTH JaXKe 110 TPEOOBAHUIO YIUTEIIS.
OtrMmetka «1»:

paboTa He BBITIOJHEHA, Y YYAIIErocss OTCYTCTBYIOT SKCIIEPUMEHTAIILHBIC YMCHHSI.

Ouenka yMeHUH pelIaTh IKCNEPUMEHTAbHbIE 3a1a4M.
OTMeTKa»nS»:
TIJIaH PEIICHUs COCTABJIECH MPABUIIBHO;
MPABHJIBHO OCYIIECTBIICH MOAO0P XMMHUECKUX PEAKTUBOB U 00OPYIOBAHUS;
JTaHO IOJIHOE OOBSICHEHHE U CAEJIaHbI BHLIBOJIBI.
OTMeTKa «4»:
TIJIaH PEIICHUs COCTaBJIEH MPABUIIHHO;
MPABHJILHO OCYIIIECTBIICH MOAOOP XMMHUECKUX PEaKTHUBOB U 000pyIOBaHUs, TIPU ATOM JOMYIIEHO He Oojee He OoJiee TBYX HECYIECTBEHHBIX OITHOOK
B OOBSICHEHHNH U BBIBOJAX.
OtMeTKa «3»:
TIJIaH PEIICHUs COCTaBJIEH MPABUIIBHO;
MIPABIJIBHO OCYIIIECTBJICH MOAOOP XMMHUECKUX PEaKTUBOB U 000PYIOBAHUS, IIPU ATOM JOMYIIEHO CYIIECTBEHHAs OMMOKA B 00BICHEHUH U BHIBOJAX.
OTtMmeTKa «2»:
JOTyIIeHo JiBe (1 OoJiee) OMMOKY B MIIaHE PEIICHHs], B T0100pe XUMUUYECKUX PEAKTUBOB U 000PYyI0BaHUS, B OOBbSICHEHNUN U BBIBOJAX.
OtMeTKa «1»:
3a/1aua He pelleHa.



OueHka ymMeHuUil peliaTh pacyeTHbIe 3a1a4H.

OTMeTKanS»:

B JIOTHYECKOM PACCYKJICHUHU U PEIICHUN HET OIMMOO0K, 3a7a4a perieHa paluoOHaIbHBIM CITIOCOOOM.
OTMeTKa «4»:

B JIOTHYECKOM PACCYKJICHUHU U PEIICHUN HET OMMOO0K, 3a71a4a pelieHa palioOHAIbHBIM CITIOCOOOM,
HO 3aj1a4a perieHa HepalMoHAIbHBIM CITIOCOOOM, HIIA JOMYIIEHO HEe 00Jiee IBYX HECYIECTBCHHBIX.
OtMeTKa «3»:

B JIOTUYECKOM PACCYKJIEHUH HET CYIIECTBEHHBIX OMMUOOK, HO IOMYCKAETCS CYIIECTBEHHAs OMMUOKAa B MAaTEMaTHYCCKUX pacueTax.
OTMeTKa «2»:

HMMEIOTCS CYIIIECTBEHHBIC OIIMOKHU B JIOTHYECKOM PACCYKICHUHU U PEIICHUH.

OtMeTKa «1»:

OTCYTCTBHE OTBETa Ha 3aJIaHUE.

Ounenka NMCbMEHHBIX KOHTPOJIbHBIX padoT.

OTMeTKa»nS»:

OTBET IOJIHBIN U MTPABWIIbHBIN, HA OCHOBE M3YUYEHHBIX TCOPHIA, ITPH 3TOM BO3MOXHA HECYIIECTBEHHAS ONTHOKA.

OTMeTKa «4»:

OTBET HEMOJIHBIN WM OMYIIEHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OMMUOOK.

OtMmeTKa «3»:

paboTa BHITIOJIHEHA HE MEHEE, YeM Ha MOJIOBUHY, JIOIYIIEHA OJ{HA CYIIECTBEHHAs OIMOKA U TIPU 3TOM JBE-TPH HECYIIECTBEHHBIE.
OTMeTKa «2»:

paboTa BBINIOJIHEHA MEHBIIIE YEM Ha MOJIOBUHY WJIM COJIEPIKUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK. OTMeTKa «1»:

paboTa He BHITIOTHEHA.

[Ipu orieHKe BHITIOJIHEHHS MTUCHbMEHHON KOHTPOJIBHON pabOThl HEOOXOIUMO YUUTHIBATh TPEOOBAHUS €IUHOTO OpdorpaduyecKoro pexxuma.
OTMeTKH 32 UTOTOBYIO KOHTPOJIBHYIO Pa0OTy KOPPEKTUPYIOT MPEAIIECTBYIONIUE TP BHICTABICHUH OTMETKH 3a YETBEPTh, OIYrOAHE, TOI.
[Ipu HanMcanuu KOHTPOJIBHBIX padoT n3 coopHukoB ['abpuensH O.C. «KoHTposabHbIE U TPOBEPOUHBIE pabOoThI», 8,9,10,11 Kiaccel, MOab30BaTHCS

IIKOJION nepeBoaa 0aioB B HSITI/IGaJIJIBHyIO CUCTCMY.

Onenka 3a MPOBEPOYHBIC TECTbI

Yuutenb N0KEH MPOBECTH WHCTPYKITUIO JUTsl TeCTHpyeMbiX OHA M0JDKHA OBITh KOPOTKOM, TTOHSITHOW M 00IIEH JUTsl BCEX UCTIBITYeMbIX. UHCTpyKITHS
naéT pa3bsCHEHMS, KaKk HEOOXOAMMO OTBeUaTh Ha 3a/IaHus TeCTa. B MHCTpyKIMK cOOOIIaeTcst BpeMs, B TEYEHHE KOTOPOTO CAyIIaTeNssM He00X0AUMO

BBIIIOJIHUTH TECT, TUII IIIKAJIBI OLICHUBAHUS.

B nipo1ieHTHOM COOTHOIIIEHUH OICHKH (TI0 MATHOAJUTBHON CUCTEME) PEKOMEHYETCS BHICTABIISATh B CICIYIONIUX JHara30Hax:
«2» - menee 50%

«3» - 50%-65%

«4» - 65%-85%



«5» - 85%-100%

Bunst 1 popmer koHTposs ycBoenus 3YH:

* IpeIBApUTENbHBIN KOHTPOJIh

* TEKYIIUHA KOHTPOJIb

* TEMaTUYECKHUI KOHTPOIIb

* UTOTOBBI KOHTPOJIb

Buner koHTpOIS:

* CaMOCTOSITENIbHbBIE PA0OTHI

* IPOBEPOUHBIE PabOTHI

* TECTHI

* XUMUYECKHM TUKTAHT

* MUCHMEHHBIC U YCTHBIE JOMAIIIHUE 3a/1aHUS
* nuddepeHIMPOBaHHBIC 3aTaHUS

* UHAWBHUyaIbHbIC MTUCHMEHHBIC 3aaHUs

* KOHTPOJIbHBIE PA0OTHI IO U3YYEHHBIM TEMaM, CPE30BhIE, UTOTOBBIE.

TPEBOBAHUA K YPOBHIO IIOAI'OTOBKH BBIITY CKHHUKOB.

BbINYCKHUK HAYYUTCH:

* ONMCBIBATh CBOMCTBA TBEP/BIX, XKHUIKHUX, FA3000pa3HbIX BELIECTB, BIJENSAA UX CYIIECTBEHHbIC IPU3HAKHY;

* XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUID M CBOMCTBaM, YCTaHABIMBATh IPUYMHHO-CIEIACTBEHHBIE CBSI3M MEXIY JaHHBIMHU
XapaKTEePUCTUKAMHU BEILECTBA;

* PacCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX IIOHATHUH «aTOM», «MOJEKYIa», «XMMHYECKHUN JJIEMEHT», «IIPOCTOE BEIIECTBOY», «CJIOKHOE
BEILECTBOY, «BAIECHTHOCTDY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMMUH;

* U300pakaTh COCTaB MPOCTEHMIINX BEIIECTB C MOMOIIBIO XUMUYECKHX (OPMYJI U CYHIHOCTh XMMHMUECKHUX PEAKIHH C MOMOIIBI0 XUMHUYECKHX
YpaBHEHUH;

* BBIUNCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACChl BEIIECTB, a TAKXKE MACCOBYIO JIOJIF0 XMMHYECKOTO JIEMEHTA B COCIMHEHMSIX
JUISL OLIEHKH UX NPAKTUYECKOW 3HAYUMOCTH;

* CPaBHMBATh 110 COCTAaBY OKCH/Ibl, OCHOBaHUs, KMCIIOTBI, COJIH;

* KJIacCU(PULIMPOBATH OKCH/IbI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* 110JIb30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMUYECKON TOCY101;

* IPOBOJIUTh HECJIOXKHbIE XUMHUYECKUE OMBITHI U HAONIOJCHHS 3a M3MEHEHUSMH CBOICTB BEIIECTB B MpOIlecce MX MpPEBpaleHUH; COONI0ATh
MpaBWJia TEXHUKH 0€30IaCHOCTH MPY MPOBEACHUH HA0II0IEHNUN U OIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KUCIOTHI M IIENT0YH, MOJIb3YsICh MHIUKATOPAMHU; OCO3HABAaTh HEOOXOAUMOCTh COONIOEHUS Mep 0€30MacHOCTH
pH 0OpaIeHUH ¢ KUCIOTaMU U IIET0YaMH.

* pacKpbIBaTh CMbICH Iepuoaudeckoro 3akona J[. . Menneneesa;

* ONMCHIBATh U XapaKTE€PU30BaTh TAOINYHYIO POPMY MEPHUOAUUECKON CUCTEMbI XMMUYECKHUX 2JIEMEHTOB;




* XapaKTepHU30BaTh COCTaB ATOMHBIX AJI€p U PaCHpeeCHNE YiCiIa NIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJbIX
IIEPUOJOB IEPUOJNUECKON CUCTEMBI, a TAKXKE KaJIMs U KaJIbLIUs;

* pa3nuyaTh BUIbl XUMHUYECKON CBS3U: MOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO U METAJUINYECKYIO;

* 1300pakaTh IEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00OPA30BAHHBIX XUMHUYECKUMH CBSI35IMH Pa3HOTO BUJIA;

* BBISIBJIATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHUS MX KPUCTAUIMUECKUX PEIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUTMUECKHX;

* XapaKTepU30BaTh XUMHUYECKUE BJIEMEHTBI U UX COEAMHEHMS HAa OCHOBE IIOJIOKEHMS 3JIEMEHTOB B NEPUOAMYECKON CHCTEME M O0COOEHHOCTEN
CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUEHHME IEPUOJAMYECKOrO 3aKOHA M IMEPUOAUYECKONM CHCTEMBbl XMMHMUYECKHUX 3JIEMEHTOB
. . MenneneeBa; * 00bACHATh CYyTh XMMUYECKHX IPOLIECCOB U UX MPUHIMIIUAIBHOE OTINYNE OT (PU3HUECKUX;

* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMHUECKUX PEAKLINM;

* YCTAHaBJIMBATh IPUHAIIEKHOCTh XUMUYECKOM PEaKkIMU K ONpeeIEHHOMY TUITY 10 OHOMY M3 KJIacCU(UKAMOHHBIX IPU3HAKOB: 1) MO YUCITy U
COCTaBY UCXOJHBIX BEIIECTB U MPOJYKTOB PEAKLUH (pEaKLUU COEIUHEHUS, PA3JI0KEHUS], 3aMEILIEHUSI 1 00OMEHa); 2) 10 BbIIEIECHUIO WIH HOMJIOIEHUIO
TEIUIOTHl (peaKkIUM SK30TEPMUYECKHE U HHJIOTEPMUYECKHE); 3) MO M3MEHEHHUIO CTENeHEeHl OKMUCICHHS XMMHUYECKMX OJJIEMEHTOB (peakiuu
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE); 4) IO 00paTUMOCTH Tpoliecca (peakiiui o0paTuMble 1 HEOOpaTUMBbIE);

* COCTaBJISITh YPaBHEHHUS SJICKTPOJIUTHUECKON AMCCOLMALMKM KUCIIOT, IIEJI04Yel, cosiel; MOJIHbIe U COKpaIlEHHbIE NOHHBIC YpaBHEHHs peakiui
0o0MeHa; ypaBHEHHS OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHIA;

* IPOrHO3UPOBATh IMPOJYKThl XMMHUYECKMX peakuuil 1o Qopmyliam/Ha3BaHUSIM HCXOAHBIX BEILECTB; OMNPEAEIATb HCXOIHbBIE BEIIECTBA I10
(dbopmynaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBJISITh YPABHEHUS PEAKLUN, COOTBETCTBYIOIIUX IOCIIEAOBATENLHOCTH («IIETIOYKe») MPEBPALICHUH HEOPraHUYECKUX BEILECTB Pa3INYHBIX
KJIaCCOB;

* BBISIBIIAITD B IIPOLIECCE DKCIIEPUMEHTA NPU3HAKH, CBUAECTEIBCTBYIOIINE O IPOTEKAHUH XMMHUYECKON PEaKIINH;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU J10JIEH PAaCTBOPEHHOTO BEILIECTBA;

* OIIPENENSATh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U IIEN0YEH 10 U3MEHEHUIO OKPACKHU NHIUKATOPOB;

* IPOBOJIUTH KAUECTBEHHbIE pEaKLM, TOATBEPKIAIOIINE HATMUME B BOJHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX HOHOB

* ONpeAETATh NPUHAIEKHOCTh HEOPIraHNUYECKUX BEIECTB K OJHOMY U3 M3YUEHHBIX KJIACCOB/TPYIII: METAJUIBl 1 HEMETAJUIbI, OKCH/IbI, OCHOBAHMS,
KHCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIPENIENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYJIbI HEOPTAHMUECKUX COCTUHEHUH TI0 BAJIGHTHOCTSIM U CTETIEHSAM OKHCJICHHUS DJIEMEHTOB, a TaK)Ke 3apsijlaM HOHOB, YKa3aHHBIM
B TaOJIMIIE paCTBOPUMOCTH KHUCIIOT, OCHOBAHUM U COJICH;

* OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS (U3MYECKUX M XUMHUYECKHX CBOMCTB MPOCTHIX BELIECTB (METAUIOB M HEMETAIJIOB) M MX BBICIINX
OKCHJI0B, 00pa30BaHHbBIX AIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBONCTBA, XapaKTepHbIE JIJIsl TPYIII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE ISl KaXKI0TO U3 KIAaCCOB HEOPTAHUYECKUX BEIECTB: KUCIOT, OCHOBaHU, CoJelt;

* IPUBOJNUTH IPUMEPBI PEAKIIUH, TOATBEPKAAIOINX XUMUYECKUE CBONCTBA HEOPIaHUUECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBAaHUI U COJIEH;

* ONPENIENATh BEIIECTBO-OKUCIUTENDb U BEIIECTBO-BOCCTAHOBUTEINb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

* COCTaBJISITh OKUCIUTENHbHO-BOCCTAHOBUTENBLHBIN OaMaHC (U1 M3YYEHHBIX PEaKIIHii) MO MPEATIOKEHHBIM CXeMaM PeaKnii;

* IPOBOJIUTH JJAOOPATOPHBIE ONBITHI, TOATBEPXKJAIOIINE XUMUUECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPTraHUMUYECKUX BEILECTB;



BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAVUHTHCS:

* IPaMOTHO 00pamaThCs C BEIMECTBAMHU B TIOBCETHEBHOW KH3HH,

* 0CO3HaBaTh HEOOXOIMMOCTD COOIIIOICHHS ITPABHJI SKOJOTHYECKH 0€3011acHOT0 MOBECHHS B OKPY KaIOIIeH IPUPOAHOI cpee;

* IOHUMAaTh CMBICII U HEOOXOJIUMOCTh COOJIIOJICHHS TPEIIMUCAHUHN, MpeIaracMbIX B HMHCTPYKIHMSIX O HCIOJb30BAHUIO JICKAPCTB, CPEICTB
OBITOBOW XMMHH U JP.;

* HCIIOJI30BATh MPUOOPETEHHBIC KITFOUEBbIE KOMIIETEHTHOCTH MPH BBHITIOJHEHUHU UCCIIEAOBATEILCKUX MPOCKTOB MO M3yYCHUIO CBOMCTB, CIIOCOO0OB
MIOJIYYEHUS U PacliO3HABAHUS BEIICCTB;

* pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIICTEHTHOCTbD, UCTIOJIB3Ys CPEACTBA YCTHOW U ITMCbMEHHONH KOMMYHHKAIIUU TIPU pabOTe ¢ TEKCTaMU y4eOHUKA
Y JIOTIOJTHUTEIHHOU JTUTEPATypPO, CIPABOYHBIMU TA0JIUIIAMU, TIPOSBIISATE TOTOBHOCTh K YBXEHUIO MHOUW TOYKHU 3pEHUS TIPU 00CYKIIEHUU PE3yIbTaTOB
BBITTOJIHEHHON pabOThI;

* OOBEKTHBHO OIICHWBATh MH(OPMAIMIO O BEIIECTBAX M XUMHUYECKHX IPOIECCaX, KPUTUICCKH OTHOCUTHCS K TICEBIOHAYYHOW WH(OpMAINU,
HEI00POCOBECTHOMW peKiiaMe, KacarolIeHcsl HCIIOJIb30BaHMsI Pa3INYHbBIX BEIICCTB.

* 0CO3HABATh 3HAYCHHUE TCOPETHUCCKUX 3HAHUH JIJIS MPAKTUYECKON JISATEIIEHOCTH YEIOBEKa;

* ONKCHIBATh N3YUEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAIIN3a;

* MPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX IEPUOJUYCCKON CHCTEMBI XHMHUYECKHX JJEMECHTOB JUIsi OOBSCHCHHS W TIPEABUACHHUS CBOWCTB
KOHKPETHBIX BELICCTB;

* pa3BuBaTh HHPOPMAITMOHHYIO KOMIIETEHTHOCTD TIOCPEICTBOM YIITyOJICHHS 3HAHWUH 00 MCTOPHH CTAHOBJICHHSI XUMHUYECKON HAyKH, €€ OCHOBHBIX
MOHATHUH, IEPUOINIECKOTO 3aKOHA KaK OJTHOTO U3 BaXKHEHIIINX 3aKOHOB MTPUPO/IbI, & TAKKE O COBPEMEHHBIX JOCTHKCHHUSIX HAYKH U TEXHUKH.

* COCTABJIATH MOJICKYJISIPHBIE | ITOJIHBIC HOHHBIC YPAaBHEHUS 110 COKPAMEHHBIM HOHHBIM YPaBHEHUSM;

* IPUBOAUTH MIPUMEPHI PEAKIUH, MOATBEPKAAIOIINX CYIIIECTBOBAHNE B3aUMOCBS3H MEKIY OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEIECTB;

* MPOTHO3UPOBATH PE3YIBTATHl BO3JACHCTBHSI Pa3IMYHBIX (DaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKOUN PEaKIInu;

* POTHO3UPOBATH PE3YIBTATHl BO3ACHCTBHSI PA3IMYHBIX ()aKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS.

* MPOTHO3UPOBATH XMMHYECKHE CBOWCTBA BEIICCTB HA OCHOBE WX COCTaBa M CTPOCHUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTENbHbIE HIIM BOCCTAHOBHUTEIbHBIE CBOMCTBA C YYETOM CTENEHEH OKHCIIEHUs
3JICMEHTOB, BXOJISIIIIUX B €0 COCTAB;

* BBISIBIISITH CYIIECTBOBAHHE TEHETHUECKON B3aMOCBSI3U MEXK/1y BEIIECTBAMU B PSIIy: MPOCTOE BEIIECTBO — OKCH — THAPOKCH — COJIIb;

* OPraHU30BbIBATh, MPOBOIUTH YICHUYCCKUE TIPOCKTHI ITO HCCIICTOBAHUIO CBOMCTB BEIIECTB, MMEIOIIMX BaXKHOE MTPAKTHYECKOE 3HAUYCHHUE.




Kazzeudapno—memamuuecxoe njlaHupoeanue no xumuu, 8 knace,
(2 uaca ¢ neoeno, écezo 70 uacos), YMK O. C. I'abpuenana

Ne CopepxaHue MporpaMMHOIO Ko | IloBropenu | Jloma
Ne ypoOKa | Marepuana M- | € IHee 3ananusi, popmupyromme YV /|
YpOKa | nmo yec 3a1a- Hcnons3oBa-
1o Teme TBO HHUE peryiis- I103HaBa- KOMMYHHU- JIMYHOCTHBIE Hue KT
npen- ga- TUBHBIC TCJILHBIC KaTHUBHbIC
METy COB
Tema 1. BBenenne B xumuio (6 4acon)
1 1 BBoausbiit uncrpykrax no Th 1 Ousnuecku | §1, dopmu- dopmu- dopmu- dopmu-
pu paboTe B KAOMHETE XHUMHH. € CBOICTBa, | ymp.4 | poBaHHE poBaHue poBaHue poBaHue
[Ipeamer xumuu. BeniecTsa. ¢busnueckoe MOHATHUS O | YMEHUs yMEHUs UHTEpeca K
TEJ0 XUMUHU U Ha0II01aTh, | padoTaTh B | HOBOMY
2 2 IIpeBpamienus BemecTts. Poib 1 ®usuyecku | §2,3 | eepoiM B | I€IaTh napax, peame-Ty. Bupryanbnas
XUMUU B )KU3HH YEJIOBEKA. € CBOICTBA JKA3HU BBIBO/IbI OTBEYATh HA nabopaTopust
3 3 IIpakTuyeckne padorni: Nel. 1 ATtom c.174 | 4cnoBeka | mpu BOIIPOCHI [IpesenTarus
«IIpnémsl IIPOBEICHU | YUYUTEI,
oOpariieHus ¢ 1a0opaTOPHBIM U ONBITOB, | YMEHHE
000py/1I0BaHUEM» yMEHUs HCII0JTB30-
4 4 I[lepromuyeckas cucTeMa 1 §4 paborats ¢ | BaTh
XAMUYECKUX 35emeHToB J[. 1. KHUION U ¢ | XUMHYECKH
MenneneeBa. 3Haku HIePUOANYIEC | U SA3BIK,
XUMHUYECCKHUX DJIEMEHTOB. KOH CHCTe- | yMEHHE
5) ) Xumuyeckue GopMyJbl. 1 Haumensbiie | §5 MOH. paboTats ¢
OTtHocuTenbHAs aTOMHAS U e oburee yIIp. XUMH1EC-
MOJIEKYJIIpHAs Macca. KpaTHOE, 1,4 KO
aToM, HOCY}IOﬁ.
MOJIEKYJIA
6 6 IIpakTuuyeckue padorbr: Ne2. |1 C.180
«Habmonenne 3a ropsieit
CBEYOI»
Tema 2. ATOMBbI XMMHYECKHX 3J1eMeHTOB (7 4acoB)
7 1 OcCHOBHBIE CBEICHUS O 1 ATomMm. §6,7 dopmu- dopmu- ®opmu- dopmu- IIpesenranus
CTpOEHUH aTOMOB. M30TOMBI Crpoenue poBaHue poBaHUe poBaHue poBaHue
siipa aToMa MOHSATUN O | yMEHUs yMEHUs UHTEpeca
8 2 CtpoeHue JIEKTPOHHBIX 1 DNIEeKTPOH §8, CTpOe-HUU | paboTaTh ¢ | CAyIIATh K KOHKPET- [IpesenTarmms




0001109€K aTOMOB. [Tepuon. 9c.52 | aTtoma, KHUTOM, YUUTEA, HOMY
['pynma yrp.2 | XUMHAYECK | YMEHUs BECTH XUMHYECKOMY
9 3 Nownsl. MoHHas XuMHUYecKast §10 O CBSI3U M | HHTETPUPOB | IUAJIOT C JJIEMEH-TY,
CBSI3b. yIp. 5 | e BUAax. | aTb 3HAHUS | YUUTEIEM M | IIOUCK
c.62 u3 pusuku | Apyrumu JOTIOJTHUTEIBH
10 4 KosanenTHas cBs3b. §11, B XUMHIO. y4JaluMu- on [IpezenTanus
ynp.2 csl. nHpopmaIuu o
c.66 HEM.
11 5 Meraunueckas XUMUYECKast §12 [Ipe3enTanus
CBSI3b.
12 6 O06o001IeHre U cHCTeMaTU3alus §4-12 [Tpe3enTanms
3HAHUM 1O TeMe: «ATOMBI [ToBTO
XUMHYECKHUX JIEMEHTOB) pUTH
OCHOB
HBIC
MOHST
usi
TEMBI
13 7 Konrtpoabnas pa6ora Nel o
TeMe: «Amombl XuMU4eCcKux
91EMEHINOBY
Tema 3. IIpocTbie BenecTBa (5 4acoB)
14 1 [IpocTeie BelecTBa-MeTaIbI. Ousuuecku | §13 dopmu- VYMmenue VYMenune Osnane-uue [Ipe3enTanms
€ CBOMCTBa poBaHmHe paboTaTth ¢ | COTpyJHHYA | HABBIKA-MHU
MIOHSTHSI O | yUeOHU- Th C JUTSI TIPaKTH-
15 2 [TpocTrie BelecTBa-HEMETAILIIBI. Ouznuecku | §14, MerTal- KOM, YUHUTENIEM B | YECKOU
AnnoTpornusi. e cBoiicTBa | ymp.3 | Jax, JIOTIOJTHUTEN | TIOUCKE U JIeSITEITb-
HEeMeTalljia | bHOMI coope HOCTHU.
X, auTepaTypo | mHbopManu
KOJIMYECTB | H.MEepUOANY | U, CIYIIATh
€ BeIecT- | ec-Kou ero.
BA. CHCTE-MOW.
16 3 KommgecTo BemecTBa. Mob. OtHocuren | §15,
MonsipHas macca. bHas ymp.1-
aToMHas U | 3




MOJIEKYJISIP

Hasi Macchl
17 4 Mousipablii 00BEM razoB. 1 Komunuectso | §16,
BEIIECTBA yop.1,
2
18 5 Pemtenue 3amay mo remam: 1 Komuuectso | §15,
«Monspnvlii 06vem 2az08, BEIIIECTBA, 16
KOJIUYECmeEo 8euecmeaa. MOJIIpHast yIp.
macca, 4-5,
MOJISIpHBIA | €.85
00BeM,
MOCTOSIHHAS
ABorazipo
Tema 4. CoeuHeHnsi XUMHUYECKHUX dj1eMeHTOoB (16 yacoB)
19 1 CreneHb OKUCTICHHUS. 1 §17, ®opmupo | Ymenue Ymenue Ymenune IIpesenTanus
ymp.l, | BaHue pabotath ¢ | paboTaTth B | HCIOJIb-30BATh
2 MOHSTHSI O | y4eOHU- napax, B 3HAHHUS B
20 2 Baxxneiinme kiaccel ONHAPHBIX 1 §18, CTEIEHU KOM, rpyImnmax, OBITY.
coeanHeHHH. OKCHIBL. ynp.l | oxucie- yMEHUe OTBEYaTh Ha
4 HUS, COIIOCTAaBJISI | BOIPOCHI
21 3 OcHoBanus. 1 §19, KJIacCOB Tb, YUHUTEIIS.
ynp.4- | coenunen | paboTath ¢
5 15078 bopmynamu
22 4 Kucnotsl 1 §20, YUCTBIX
ynp.3, BEIICCT-
5 Bax u
23 5 Comm 1 §21 CMCCSIX.
24 6 CocraBnenue GOpMYIT CONEH. 1 §21,
ynp.2,
3
25 7 O06001IIeHNE U CHCTEMATH3AIHS 1 [ToBTO
3HAaHUU 10 TeMe «BakHenmue PHTE
KJIaCChI 6I/IHapHBIX CO@HHHCHHﬁ)} OCHOB
HBIC
TIOHST
us

TCMBbI




26 8 AMOpdHBIE ¥ KPUCTAIUTHYECKUE ATowm. §22 [IpesenTtarus
BELECTBA. THUIIBI Monekyia
KPUCTAJUIMYECKUX PEIIETOK DU3NYECKO

€ TeJo.
Du3nYeCcKu
€ CBOWCTBA

27 9 YucThle BELIECTBA U CMECH. Cwmecu. §23
Yucreie
BEIIECTBA

28 10 IpakTnyeckas padora Ne3. C.181
«AHaIU3 TOYBBI U BOJIBI»

HNucrpykrax Th

29 11 MaccoBas 110111 KOMIIOHEHTOB B Cwmecu. §24,
CMECH. Hucrele ymp.

BEIlECTBA 2,4,7

30,31 | 12,13 | Pemienue 3ama4 Ha HAXOXKACHHUE
MAaccoOBOM J0JM KOMIIOHEHTOB
CMECH.

32 14 IIpakTuyeckas padora Ned. C.
«IIpuroroByieHre pacTBopa caxapa 185
C 3a/IaHHOM MacCOBOM J0JIeH
PacTBOPEHHOTO BELIECTBAY
Hucrpykrax Th

33 15 OG6001IIeHHE U CHCTEMATH3AINS
3HaHui 1o TeMe: «CoeauHeHNs
XUMHNYECCKHUX DJIEMCHTOB)).

34 16 KonTpoabHnas padora Ne 2 o §13-
TeMe «CoeqrHeHNs] XUMUUECKUX 24
3JIEMEHTOB» IToBTO

pUTH
OCHOB
HbIC
TIOHSIT
ust
TEMBI

Tema 5. U3meHeHHs1, TPOUCXOsIIIIHE C BeleCTBA 2 4acoB)

35 1 DU3MICCKUC SBICHUS B XUMHH. Cnoco0st §25, ®opmu- VYmenune VYmenne Ymenue ITpesenTanus

pazaeneHus | ynp. 3 | poBaHue paboTaTh ¢ | BECTH WHTETPUPOBAT




cMecei MMOHSTHM O
36 2 XUMHWYECKHE SABICHUS. 1 §26 XAMHUYEC-
XUMHUYECKUE PEaKIIHH. CKHX
37 3 3aK0H COXpaHEHHS MaCChI 1 §27, peaxuu-
BEIIECTBA. XUMHUYCCKHUE yIp. X, UX
ypaBHEHHSI. 2-3 TUNAX;
38,39, | 4,5,6 | Pacuérsl mo XuMHYECKHM 3 Komnuectso | §28, YMEHHUSI
40 YPaBHEHUSM. BEILICCTBA. ymp. MHACaTh
MousipHas 2,3 peaxiuu u
macca. paccras-
MonsipHbIit JATh
00beM ypaBHe-
41,42 |78 THITBI XAMUYECKUX PEAKIIHIA. 2 §29- HHUE B
30 XUMHYECK
yIp. nX
1-2; peaxkuuu-
43 9 CKOpOCTh XUMHUECKHX PEAKIIHH. 1 §31- SIX.
Karanuzatopsr. 32
yIp.
2,6
44 8 IpakTnyeckas pagora Ne5. 1 C.183
« TIpr3HAKH XMMHYECKHX
peakuuii» Uucrpykrax Th
45 9 OG6o01LIEHNE U CUCTEMATH3ALUS 1 Peakuuu §25-
3HAHUM 10 TeMe «H3menenus, pasnoxenus | 32
npoucxoosuue ¢ 8euecmaamu. , IToBTO
COCIMHECHUS | PUTH
, oOMeHa, OCHOB
3aMeINIcHNs | HEIS
IIOHST
Hst
TEMBI
46 10 KonTpoasnas padora Ne3. o 1

TeMe «M3menenus, npoucxoosujue
C gewecmeamu.

y4aeOHHU-
KOM,
nepuoanyec
KOM cucre-
MO1,
JITOPUTMO
M paccTaB-
TICHUS

ko3 du-
[[UEHTOB B
XUMHYECKU
X ypaBHE-
HUSIX;
YMCHHE
WHTETPUPOB
aTh 3HAHUS
13 GU3NKHU
B XHMHIO.

JAAJIOT,
paboTaTh B
napax,

paboTtatb ¢
YUUTEIIEM.

b TIOJTyYEHHbBIE
3HAHUA B
MPaKTU-YECKOU
KU3ZHHU.

[Ipe3enTanus

Tema 6. Teopusi 1eKTPOJTUTHYECKOI THCCONMUAIMH H CBOHCTBA KJIACCOB HEOPraHMYECKHX COeTMHEeH i (22+2 yaca)

47

1

‘ PactBopenue kak puznko —

1

‘ HNonHas

| §34

‘ Popmu-

‘ dopmuposa ‘ PopmupoBa ‘ PopmMupoBaHU ‘ [Ipe3zenranus




XUMHUUYECKUH npouecc. THrbl CBSI3b.
pactBopoB. IToBTOpHBIN KoBaienTHa
MHCTpyKTax 1o T.b. oq
HETNOJISIpHAs
U TIOJIApHAst
CBS3b.
Honbl
48,49 | 2,3 DIIEKTPOIMTHYECKAS TUCCOLUALIHS Kucnora §35-
(BH) u teopus D1 36,
yIIp.
1,45
50 4 HoHHBIE ypaBHEHHS PEaKIMil OcHoBanue | §37,
ymp.2,
5
C.237
51 5 VYcnoBus NpoTeKaHuss XUMHYECKUX §32,3
peaKUuii MEXIY pacTBOpaMu 7
AJIEKTPOJIUTOB JI0 KOHIIA C.240
52-53 | 6-7 Kucnorsl B cBete TO/] §38,
yup.
3,4
54-55 | 8-9 OcHoBanus B cBete TO/] §39,
yup.
3,5
56 10 Oxcuipl, UX KiaccupuKanus u §40
CBOMCTBA. yap. 3
57 11 CoJu, MX CBOKMCTBA. §41
YIIp.
2,5
58 12 I'enernueckas cBsI3b MEXTY §42,
KJIACCaM¥ HEOPraHUYECKUX yIp.
COEIMHEHMH. 2-4
59 13 I[IpakTHyeckas pad6ora Neb. C.241
«CBoMCcTBa KMCJIOT, OCHOBaHHA,
OKCHJIOB U cojiei». Mucrpykrax Th
60 14 O0600IIEHNE U CHCTEMATU3AIIVS IToBTO
3HaHui 1o Teme: «PacTBopeHue u PHTE

pacTBOPBI».

poBaHME
MOHATHH O
pacTBo-
pax,
AJIEKTPO-
JIMTUYECKO
H
JuccoIra
o1y,
MOHHBIX
ypaBHe-
HUSX,
KHCIIO-
Tax,
OCHOBa-
HUM,
COJISIX,
OKCHJIOB,
OKHCIIHU-
TCIBHO-
BOCCTaHOB
ATEITb-HBIX
peakuu-
IX.

HUE YMCHUS
paboTarts C
Y4EOHHKOM,
alropuT™Ma
MU
COCTaBJICHU
ST MOHHBIX
yYpaBHEHUI
u
paccTaHoOBK
u kKo3hPu-
[UEHTOB B
OKHCITU-
TEJBHO-
BOCCTAHOBH
TeJb-HBIX
peaKiuu-
SX.

HHE YMCHHS
pabortath
WHMBU/Tya
JBHO U B
napax,
COTpYyAHHYA
Th €
YUYUTEIIEM,
yMEHHE
3a/1aBaTh
BOIIPOCHI.

€ YMEHHUS
WHTETrPUPOBAT
b 3HAHMS O
paccTBo-pax,
KHCJIO-TaX,
OCHOBA-HHUSIX,
COJIIX U
OKCHJIaX B
MOBCE-

HEBHYIO
JKU3Hb.

[IpezenTanus

IIpe3enTanus

IIpe3enTanus

[Ipeszenranus

[Ipesenranus




IIOHAT

ue o0
HOHH
BIX
peaku
HSX
61,62 | 15,16 | OxucnurensHO- §43
BOCCTaHOBUTENHHBIC PEAKIHN yIp.
(OBP). 1,7
63 17 CBoifcTBa MPOCTHIX U CIOXKHBIX IIoBTO
BemectB B cBete TOJ] u OBP PHTb
TIOHAT
ue o0
HOHH
BIX
peaxi
15506
64 18 IMpakTuyeckasi padora Ne7. C.242
Pemienue skcrepuMeHTaIbHBIX
3amad o Teme: «OBPy»
Hucrpykrax Th
65 19 O060011IeHUE U CUCTeMaTH3AIUS TToBTO
3HAaHUH 110 TeMe «PacTBOpeHHe. PHTH
PactBopsl. CBoiicTBa pacTBOpOB OCHOB
SJICKTPOJHMTOB, HOHHBIC aBHCHMHAA,
OBPTS P HBIC
IIOHAT
ust
TEMBI
66 20 HToropasi KOHTPOJILHAN padoTa
Ne4 3a xypc xumunm 8 kiacca
67 21 AHaJIu3 UTOTOBOIM KOHTPOJIBHOM C.244
pabotsl. [lopTpeTHas ranepes
BEJIMKUX XMMHUKOB.
68 22 OG6oO0IIEHNE U CHCTEMATH3ALIHS
3HAHUU.
69-70 | 23-24 | IloBTrOpeHue u 0000IIEHUE TEM.




Onucanue y4e0HO-MeTOAMYECKOI0, MATEPHAJBLHO-TEXHHYECKOr0 U HHPOPMALMOHHOT0 o0ecneyeHusi 00pa3oBaTeIbHOI0

nmpouoecca.
HatypaabHble 00beKTbI. HaTypanbHble 00bEKTHI, UCHIOIb3yeMble B O0YYEHUN XMMHUH, BKIIOYAIOT B ¢€0s KOJJICKIIMM MUHEPAIOB M TOPHBIX MOPOJI,
METAJUIOB U CIUIABOB, MUHEPAJIbHBIX YAOOpPEHHH, IacTMacce, Kay4yKoB, BOJIOKOH U T. 1. O3HaKOMJIEHHE YJalIuXcsi ¢ 00pa3liaMy UCXOAHBIX BEILECTB,
IIOJIYIIPOYKTOB M FOTOBBIX M3/€IMH MO3BOJSET NOJYyUYUTh HATJIAHOE MIPEACTABIEHNE 00 3TUX MaTepuanax, UX BHEIIHEM BHJIE, @ TAKKE O HEKOTOPBIX
¢u3nyeckux cBoicTBax. 3HAauYMTENbHbIE Y4eOHO-IIO3HABATEIbHbIE BO3MOKHOCTHM MMEIOT KOJUIEKLUH, W3TOTOBJICHHBIE CaMMMU OOYYarOIIUMHUCS.
IIpenmMeTsl Uil TAKMX KOJIEKLUN COOMPAIOTCSI BO BPEMS SKCKYPCUI U IPYTUX BHEYPOUHBIX 3aHATHH.
Konneknuu ncnosnb3yroTcs TOJNBKO U O3HAKOMIIEHHUS YyYallluXcs C BHELIHMM BHMJIOM M (U3UYECKUMHU CBONCTBAMM H3Yy4aeMbIX BELIECTB U
MaTtepuaios. i MpoBeIeHUsI XUMUYECKUX ONBITOB KOJIJIEKLMU UCIO0Ib30BaTh HEJIb3SI.
XuMHYecKHe peakTHBbI U MaTepuajbl. OOpalieHre co MHOIMMHU BELIECTBAMU TPeOyeT CTPOroro COOJIIOJCHMS NpPaBUII TEXHUKU O€30MacHOCTH,
0CcOOEHHO TIPH BHIMOJIHEHUH ONBITOB CAaMUMH YJalIUMHUCs. Bce He0OX0auMBbIe MephI TPEI0OCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIONIMX JOKYMEHTAX U
MHCTPYKLUSAX, a TAKXKE B NOCOOUSX ISl yUUTENEH XUMUH.
HauOosnee yacTo ucoib3yeMble peakTUBbI M MaTepUaJIbI:
1) mpocthie BeliecTBa - Me/lb, HATPHiA, KaJIbIIUH, ATIOMHUHHUN, MarHHA, )KeJIe30, IIMHK, Cepa;
2) oxcunabl — meau (1), kanprms, xenesa (1), maraus;
3) KHUCIIOTBI - COJIsSIHAs, CepHAsl, a30THAS;
4) OCHOBaHWUsI - THAPOKCHU] HATPHS, THIPOKCHUJI KaJIbLIUS, TUAPOKCH Oapusi, 25%-Hblil BOJHBINA pacTBOP aMMHAKa;
5) comu - xmopuasl Hatpusi, meau (1), sxenesa(lll); HuTpatel kanus, Hatpus, cepedpa; cynbdater meau(ll), xenesza(ll), xeneza(lll), amomunus,
aMMOHMSI, KaJIisi, OpOMM]] HATpHUS;
6) opraHuYecKue COCMHEHHUS - KpaXMall, NIMIMPHH, YKCYCHAs KMCJIOTa, METHUIIOBBII OpaHKeBbIi, (heHONI(TaNICHH, TAaKMYC.
Xumuyeckas JadopaTopHasi OCyAa, annaparbl U NPUOOpbI. XUMUYECKas MOCyJa MOAPA3AEIAeTCsl Ha ABE I'PYIIBL: Ui BBIIOIHEHUS OIBITOB
yJalIUMMCS U JEMOHCTPALIMOHHBIX OIIBITOB.
[Tpubopsl, anmapaTel U YCTAaHOBKH, UCIOJIb3yEMbIE HA YPOKaX XMMHH, MOAPA3JAEISIIOT HA OCHOBE IMPOTEKAIOUIMX B HUX (U3NYECKUX U XUMHUYECKHUX
IIPOLIECCOB C YYaCTUEM BEIIECTB, HAXOASIINXCS B Pa3HBIX arperaTHbIX COCTOSHMSIX:
1) mpubopsl It pabOTHI € Ta3aMHu - MOJTyYCHUE, COOMPaHUE, OYMCTKA, CYIIKA, TIOTJIONICHUE Ia30B; PEaKIIMU MEXy TTOTOKaMH I'a30B;
2) ammapaThl ¥ IPHOOPHI IS ONBITOB C )KUIKUMHU U TBEPIBIMH BEIIECTBAMH - TIEPETOHKA, (QMIIBTPOBAHUE, KPUCTAIUTU3AINS; TPOBEICHUE PEaKIHii
MEX/1y TBEPJbIM BELIECTBOM U KHUAKOCTBIO, KHUIKOCTBIO U )KHUJIKOCTBIO, TBEPILIMH BELIECTBAMH.
BHe 310i1 kiaccudukannu HaxoaATCs JABE IPYIIbl yUeOHOH anmapaTrypsl:
1). 11 u3y4eHus: TEOPETUUECKUX BOMPOCOB XMMHUU - WIUTIOCTPAIIHS 3aKOHA COXPAHEHUSI MAcChl BEIIECTB, JEMOHCTPALIHS 3JIEKTPOIIPOBOTHOCTH
pacTBOpOB, AEMOHCTpALlMs JABM)KEHHS HOHOB B AJIEKTPUYECKOM IIOJIE; JUISI M3YYEHHS CKOPOCTM XMMHUYECKOW pPEaKIMM U XUMHYECKOIO
paBHOBECHS;
2). AJid WUTIOCTPAIMM XUMHUYECKUX OCHOB 3aBOJICKUX CITOCOOOB MOTYYEHHsI HEKOTOPBIX BEUIECTB (CEPHOM KUCIOThI, aMMHUaKa U T. I1.).
BcenomoratenbHyo posib UTPAlOT U3MEPUTENbHBIE U HarpeBaTelbHbIe IPUOOPHI, pa3IMyHble IPUCIOCOOTIEHNUS IS BHIIIOJTHEHHUS OIBITOB.



Moaean. O6beKTaMu MOJEITHPOBAHNS B XUMHUH SBISIFOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUTBI, 3aBOJICKUE aIapaThl, a TAKXKE MPOUCXOSAIINE MPOIIECCHI.
B npenomaBaHuy XMMUU HCTIONB3YIOTCS MOJIETH KPUCTALTMYECKUX PEIISTOK anMasa, rpadurta, cepsl, hocdopa, okcuna yriepona(lV), nona, xenesa,
Menu, maraus. Habopsl Mojieneit aToMoB sl COCTABIICHHSI IIAPOCTEPIKHEBBIX MOJICTIEH MOJICKYJT TPH U3YYCHUH OPTaHUYECKON XUMHUH.

YueOHble mMocoOusi Ha Me4YaTHOH OCHOBe. B mporiecce 0Oy4eHHS XMMUU HCIIONB3YIOTCS CIEAYIOIINE TAOIHIBI MOCTOSHHOTO SKCIIOHUPOBAHUS:
«Ilepuoguyeckass cucremMa xumuuyeckux snemeHToB J[. M. MennaeneeBa», «Tabmuia pacTBOPUMOCTH KHCJIOT, OCHOBAaHHMH W COJCH», «IJIEKT-
POXMMMYECKUH PsiJi HAIIPSKEHUN METAJIOBY.

Jlist opraHu3aMy CaMOCTOSITEIbBHOW pa0OThl OOYyYalIIMUXCS Ha ypOKaxX HCHOJB3YIOT pa3HOOOpasHble MUIAKTHYECKHE MaTepHasbl: TETpaad Ha
MeYaTHOM OCHOBE, KAPTOUKU C 3aJaHUSIMH Pa3HOM CTENEHM TPYAHOCTH JUIsi M3YUYEHHUs] HOBOIO MaTepuasa, CaMONPOBEPKH M KOHTPOJSI 3HAHUU
y4aIIuXCA.

JKpPaHHO-3BYKOBbIE CpeACTBa 00y4YeHHsl. DKPaHHO-3BYKOBBIE IMOCOOMS JCNATCS Ha TPU OOJIbIIME TPYIIIBI: CTaTUYHBIC, KBa3WIWHAMUYHBIC H
nuHamMudHble. CTaTHYHBIME YKPAHHO-3BYKOBBIMH CPEJICTBAMHU OOYUYCHHSI SBISIOTCS AUA(DUIBEMBI, TUATIO3UTUBHI (CIIAlbl), SAMHUYHBIC TPAHCTIAPAHTHI
s rpadomnpoekropa. Cepun TpaHCHAPAaHTOB MO3BOJISIOT UMHUTHPOBATH JBI)KEHUE MTYTEM IOCIIEI0BATEIBHOIO HAIOXKEHHS OJHOTO TPaHCIapaHTa Ha
npyroii. Takue cepur OTHOCST K KBa3UIMHAMUYHBIM 3KPAHHBIM TOCOOHSIM.

JIMHAMUYHBIMH SKPaHHO-3BYKOBBIMH IMOCOOUSMHU SIBIISIOTCS MPOU3BENEHUsS KUHeMartorpada: IOKYMEHTaJbHOTO, XPOHHKAIbHOTO, MYJIbTHILIU-
kanuoHHOro. K 3TO# e Tpymme OTHOCATCS SKPaHHO-3BYKOBBIE CpEICTBAa OOydYEHUS, ISl NPEIbABICHHS WH(OPMAIMU KOTOPBIX HEOOXOAMMa
KOMIBIOTEPHAs TEXHUKA.

Texnnuyeckue cpeacrBa o0yueHusi. [Ipy KOMIUIEKCHOM HUCIOJIB30BAaHUU CPEACTB OOYUYEHHUsI HEU30EKEH BOMPOC O BO3MOKHOCTHU 3aMEHBI OJTHOTO
MOCOOMST APYrUM, HANpUMEpP AEMOHCTPAIIMOHHOTO WM J1a0OpaTOPHOTO OMbITa €ro H300pakeHHueM Ha dkpane. MHdopmamus, copepxarascs B
SKpaHHOM IOCOOWH, MPEJCTAaBISIET COOOW IHUIIL OTPaXEHHE PEaTbHOIO0 MHpA, U IMOITOMY OHA JOJKHA MMETh ONOPY B UYBCTBEHHOM OIIBITE
oOyuaroruxcsi. B mpotuBHOM citydae (opmMupyroTcsi HenpaBwibHbie M (opmanbHbie 3HaHMUSI. OCOOEHHO oOmacHO (GOopMUpPOBAHUE MCKAKEHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPEJCTaBICHUM, MOCKOJIBKY 3KPAHHOE MPOCTPAHCTBO U BPEMS 3HAYUTEIBHO OTJIMYAIOTCS OT PEaJTbHOIO IPOCTPAHCTBA
Y BpEMEHU. DKpPaHHOE TT0COOME HE MOXKET 3aMEHUTh CO00H peasibHbI 0OBEKT B MIPOIIECCE €r0 O3HAHUS BBUY TOTO, YTO HE MOXKET OBITh HCTOYHUKOM
YYBCTBEHHOT'O ONBITA O CBOMCTBAaX, CYHUIECTBEHHBIX MPH U3YYCHUH XUMHUU: LIBETE, 3alaxe, KPUCTANIMYECKOM CTPOCHUH U T. A. B To ke Bpems npu
HaJU4YUHU y YYalluXcs JOCTATOYHBIX YYBCTBEHHBIX 3HAHWUW Ha HEKOTOPBIX ATamax OOYyYeHHs] BOCHPOU3BEICHHE XUMHUUECKOTO OIbITa B SKPAHHOM
MOCOOMH MOXKET OBITh OoJiee 11eTIecO00pa3HBIM, YeM €r0 MOBTOPHAS JEMOHCTPAIIHSL.

Ilnanupyembie pe3yJbTaThl H3y4YeHHsI YUeOHOT0 peaMeTa.

B pe3ynbrare n3yueHuss XuMuu Ha 6a30BOM YPOBHE YUEHHUK JTOJKEH
3HATH/TIOHUMATh:

® XUMHUYECKYIO CHMBOJIUKY: 3HAKH XUMUYECKUX AJIIEMEHTOB, POPMYJIbl XUMHUECKUX BEIIECTB, YPABHEHUS XUMUUYECKUX PEaKIIUit;

® BAXHEHIINE XMMUYECKUE OHATHUS: BEIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHAs U MOJIEKYJISIpHAsi MacChl, UOH,
AJUIOTPOIHUSL, U30TOIbI, XUMUYECKAS CBSI3b, SJEKTPOOTPULIATETbHOCTh, BAJICHTHOCTb, CTEIIEHb OKHUCIEHHUS, MOJb, MOJISIpHAsl Macca, MOJIIPHBII
00BbeM, BeIIecTBa MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHHUSI, PACTBOPHI, SJIEKTPOJIUT U HEDJICKTPOIIUT, AIEKTPOTUTHICCKAS TUCCOITUAIINS,
OKHCJIUTETh W BOCCTAHOBHTEIb, OKHCICHHE W BOCCTAHOBJICHHE, TEIJIOBOW A((EKT peakmuu, CKOPOCTh XMMHYECKOW pPEaKIuu, KaTaau3,
XHUMHUYECKOE PaBHOBECHUE, YIIIEPOJHBIN CKelNeT, (yHKIIMOHATbHAS TPYIINa, H30MEPHs, TOMOJIOTHS;

® OCHOBHBIC 3aKOHBI XUMHUU: COXPAHEHHUS MACChI BEILIECTB, TOCTOSIHCTBA COCTABA, IEPUOANUYECKUIN 3aKOH;



® OCHOBHBIC TCOPUU XUMUU: XUMUYECKOH CBA3H, DJIEKTPOJIMTUUECKON TUCCOLUALIMU, CTPOCHUS OPTaHUYECKUX COCAVHECHUM;

e BWKHEHIIME BCIIECTBA M MaTEPHAIbl: OCHOBHBIE METAJUIbl M CIUIABBI, CEPHAs, COJIIHAs, a30THAs M YKCYCHAs KUCJIOTBI; IIEIO0YHM, AMMHAK,
MUHEpaJIbHbIE YIOOpEeHHs, METaH, STHJICH, aleTHJIeH, OCH30JI, ATaHOJ, >XMPBI, MbLJa, TIIOKO3a, Caxaposa, KpaxMall, KJeTdyaTkKa, OeiKH,
UCKYCCTBEHHBIC U CHHTETUYECKHE BOJIOKHA, KAY9yKH, IUIACTMACCHI;

yMeTh:

e Ha3bIBATh: 3HAKU XMUMHMUYECKUX 3JIEMEHTOB, U3y4YCHHBIC BEILIECTBA 110 «TPUBHAIILHON» WJIM MEXKIYHAPOAHOW HOMEHKIIATYPE;

e onpeAeasiTh. BaJCHTHOCTb U CTEIEHb OKUCIICHHMS XMMHUYECKHMX JJIEMEHTOB, THIl XMMHUYECKOW CBA3U B COCAMHEHUSX, 3aps] MOHA, XapakKTep
Cpelbl B BOAHBIX PACTBOPAaX HEOPraHUYECKHUX COCIMHEHUM, OKUCIUTEIb U BOCCTAHOBUTEID, IPUHAIEKHOCTh BELIECTB K Pa3IMYHbIM KJIaccaM
OPraHUYeCKUX COCIUHECHUM;

® XapaKTepH30BaTh: 3JEMEHTHl MaJIbIX IEPUOJOB IO MX IOJIOKEHUIO B mepuoauueckoir cucreme J[.M.MenzaeneeBa; oOuipe XUMHUYECKHUE
CBOMCTBA METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKMX M OPraHMYECKUX COEAMHEHUM; CTPOCHHE U XMMHMYECKHE CBOMCTBA
M3Y4YEHHBIX OPTaHUYECKUX COCAVHEHUM;

e OOBSICHATBH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT HMX COCTaBa W CTPOEHMS; MNPUPOAY XHMMHUYECKOH CBs3U (MOHHOM, KOBaJEHTHOM,
METAJUINYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakuy U MOJI0KEHNU XUMUYECKOTO PaBHOBECHS OT pa3IMYHbIX (DaKTOPOB;

®  BBINOJHATH XUMUYECKUI HKCIEPUMEHT 110 PACHO3HABAHUIO BAKHEHUIIMX HEOPraHUYECKUX (KHCIOPO, BOJOPOJ, YIJIEKUCIBIM ras, aMMHak,
pacTBOPHI KUCIIOT M LIENIOYEH, XJIOpU-, Cyab(aT -, KapOOHAT-UOHBI, HIOHBI AMMOHHS) M OPTaHWYECKHUX BEILECTB;

e BBIYMCJIATH: MAaCCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa MO0 (OpMylie COeIMHEHHsI, MACCOBYIO JOJII0 PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE,
KOJIMYECTBO BEILIECTBA, 00BEM MIIM MAacCy PEareHTOB MU MPOTYKTOB PEaKIUH.

® MPOBOAUTH CAMOCTOATEIBHBIN MOUCK XMMUYECKOH MH(POPMALIUHU C UCTIONB30BAHUEM PA3TIMUHBIX ICTOYHUKOB (HAYUYHO-TIONYIISIPHBIX M3IaHUH,

KOMIIBIOTEPHBIX 0a3 JTaHHBIX, pecypcoB VMHTepHeTa); MCHOIb30BATh KOMIIBIOTEPHbIE TEXHOJOTHH Uil 00OpabOTKM M IepeJadyd XUMHYECKOH
nH(}OpPMaLIUU U €€ MPEACTABICHUS B pa3InYHbIX (popmax;

HCI0JIb30BATh NPHOOpeTEeHHbIE 3HAHUS M YMEHHS B MIPAKTHYECKOIl 1esiTeJIbHOCTH M OBCEeHEBHOM KM3HH JJIA:

O0O0BSICHEHUS] XUMUYECKUX SBJICHUH, IPOUCXOIAUINX B IPUPOJIE, OBITY M HA IPOU3BOJICTBE;

ONpEEICHUS BO3MOKHOCTH MPOTEKAHNS XUMUYECKUX NIPEBPALCHUI B PA3JIMYHBIX YCIOBUAX U OLICHKU UX MOCIEACTBUM;

9KOJIOTUYECKH IPAMOTHOI'O ITOBEJEHUS B OKPYKAOLIEH Cpelie;

OLICHKH BJIMSIHHSI XUMHYECKOTO 3arpsA3HEHUS OKPYKAIOIIEH Cpe/ibl HA OPTaHU3M YeJIOBEKA U IPYTUe KUBBIE OPraHU3MBbI;

6e30macHOro 0OpalleHus ¢ TOPIOYUMH U TOKCUYHBIMH BEIIECTBaMH, Ta00paTOPHBIM 000PYI0BaHUEM;

MIPUTOTOBIICHHSI PACTBOPOB 3a/JaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BOICTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOH NH(pOpMAILINH, TOCTYNAIONIEH U3 pa3HbIX HCTOYHHUKOB.

JIOKyMEHTBI:

1. TIIpuka3z MunoOprayku ot 17.12. 2010r. Ne 1897 «O6 ytBepkaenuu u BBeaeHuu B aeiictsue ®I'OC OO0y

[Ipuka3 Muno6puayku ot 17.05.2012 Ne 413 «O06 yrBepxkaennn u BBeneHuu B aeiicteue ®I'OC cpeanero( moiaHoro) oomero o0pa3oBaHU»

3. TIucemo MunucrepcrBa oopazoBanus u Hayku P® ot 19 anpesns 201 1r. Ne03-255 «O BBenennu ¢enepaibHbIX rOCy1apCTBEHHBIX 00pa3oBaTeNbHBIX
CTaHIAPTOB OOIIETO 00pPa30BAHUD»

N



4. Tlpuka3z Munoopuayku Poccun ot 7 urons 2012 1. Ne 24480 «O0 yTBepxaeHuHn ¢eaepalbHOr0 rocy1apcTBEHHOr0 00pa3oBaTe/IbHOTO CTaHIapTa
cpemHero (ITOJIHOTO) OOIIeTro 00pa3oBaHUD»

5. ®enepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIHHOIO CTAHIAPTa OCHOBHOT'O 00IIero oopazoBanus (Mpuka3 MUHHCTEPCTBA 00Opa30BaHUSI U HAYKH
Poccuiickoit @enepanuu ot 17 nexabps 2010 r. Ne 1897)

6. IIpumepHble mporpaMMsl IO Y4eOHBIM IpeaMeTaM (eaepanbHoro 0a3ucHOro yueOHOro TIaHa.

PexoMenayemas aureparypa.
1. Jlmteparypa, ncHoJib3yeMasi yUuTe/1eM:

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

2. I'abpuensn O.C. Xumust: 8 kinacc : yaeOHUK i 001ieodpa3oBaTenbHbIX yapexkaeHuit. — M.: JIpoga, 2015 1.

- 0ONONIHUMENbHASL IUMepamypa

1. T'abpuensu O.C. U3yuaem xumuro B 8 ki1.: nunaktudeckue marepuaisl / O.C. 'abpuensa, T.B. CmupHoBa. — M.: briuk miroc

2. Xumus: 8 KJ1acc: KOHTPOJIbHBIE U TPOoBepoUHble paboThl K yueOHuKy O.C. 'abpuensna «Xumus. 8 knaccey / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYurakosa u ap. — M. : [Ilpoda;

3. I'a6puensu O.C., Buckoboitnukosa H.IL., flmrykoBa A.B. HactonbHast kaura yuntens. Xumus. 8 ki1.: Meroauueckoe nocobue. — M.: Jlpoda;

4. I'abpuensn O.C., Pynos H.H., TonkynoB B.J. Xumuueckuii skcriepuMeHT B mkoie. § kiacc. — M.: JIpoda

5. Anxumuk (http://www.alhimik.ru/) - oguH M3 Ty4ymMX CaTOB PYCCKOS3BIYHOTO XMMHUYECKOTO VIHTEpHETa OpPUEHTHPOBAHHBIN HAa YUUTENS U
YU€HUKa, IpernoaaBaTesis U CTyACHTA.

2. Jlutepatypa, pekoMeHayeMas IJIsl y4aluXcs.
- OCHOGHas TUuMepamypa
lNabpuensia O.C. Xumust: 8 kinacc : ydeOHHK 1t 001eo0pa3zoBaTeabHbIX yupexaeHuit. — M.: [Ipoda.,2015 r.
- 0OnoIHUMeNbHAsA TUumepamypa
1. XKypnan «XuMus B LIKOJIEY;
2. Kontpen - Xumus s Beex (http://kontren.narod.ru). - nuHGpOpMaLmoHHO-00pa30BaTENbHBIM CAUT I T€X, KTO U3y4aeT XMMHIO, KTO €€ MPernojiaeT,
IUTSL BCEX KTO MHTEPECYETCS XHMHUCH.
3. Anxumuk (http://www.alhimik.ru/) - oguH M3 JTydymmMx caiTOB PYCCKOS3BIYHOIO XMMHYECKOTO VHTepHETa OpHEHTHPOBAHHBIN HAa YUHUTENs U
YUYEHMKa, IPEnoiaBaTess U CTYICHTA.
4. DHIMKIIONEINYECKU CTOBAPh FOHOTO XUMHKA

3. Meaunapecypchbl.
— CD «Heoprannueckass XUMHS», H31aTEIbCTBO «Y UUTENb)
— CD «IlIxona Kupunna u Medoaus», n31aTeabcTBO «Y UUTENb)
— Xwumus. [IpocBemenue «Heopranuyeckas xuMus»,. 8 Kiacc. (Ha 2-X IMCKax)
— Xwumus (8-11 knace). Buptyanbnas naboparopus (yueOHOE 3IEKTPOHHOE U3/JaHKE)
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