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1.IIOSICHUTEJIBHAS 3AIIUCKA

PaGouas mporpamma yueOGHOro Kypca mo Xumuu g 8 kiacca pazpaborana Ha ocHoBe @I'OC BTOPOro MOKOJICHUS, TPUMEPHONU MPOrpaMMBI
OCHOBHOTO 00111ero 00pa3oBanus mo xumun (6a30BbIi ypoBeHb) u aBTopckoi mporpammbl O.C. INabpuensua (I'abpuensa O.C. mporpamma Kypca
xumun g 8-11 kmaccoB oOmeoOpazoBaTenbHbIX yupexaenuin M: Jlpoda,2010r), a Tak e COITaCHO METOJMYECKUX PEKOMEHIAIUK TI0
npeameram CKHPOIIK u I[1PO.

[Iporpamma paccuutana Ha 68 yacoB (2 yaca B Hezelnto). JlaHHas mporpamma KOHKPETH3UPYET COJIepKaHUe CTaHAapTa, JaéT paclpeleieHue
y4eOHBIX YacoB IO pasjieliaM Kypca, MOCJIEA0BaTEIbHOCTh M3YUYCHHS TEM M Pa3/iejioB C yU4ETOM MEKIPEIMETHBIX U TPEAMETHBIX CBS3CH, JIOTHKH
y4eOHOTO0 Ipo1ecca, BO3PACTHBIX 0COOCHHOCTEH yJaImuxcsl.

XuMmus, Kak OJJHa U3 OCHOBOIIOJIATAIOIINX 00JIACTEH €CTECTBO3HAHUS, SBJISICTCS HEOTHEMIIEMON YacTh0 00pa30BaHUs IMIKOJIbHUKOB. Kaskprit
YCJIOBCK JXUBCT B MHUPEC BCUICCTB, [TOOTOMY OH AOJIKCH MMETH OCHOBLI q)YHI[aMeHTaJIBHBIX 3HAHUU 110 XUMUU (XI/IMI/I‘ICCKaﬂ CHUMBOJIMKa, XUMHUYCCKUEC
MOHATHUS, (AKThI, OCHOBHBIC 3aKOHBI M TEOPHH), TO3BOJISFOIINE BBIPAOOTATh TPEJICTABJICHUS O COCTABE BEIIECTB, UX CTPOCHUM, MPEBPAIICHUSX,
IMPAKTUYCCKOM HCIIOJIBb30BAHUH, a TAKKC 00 OINIaCHOCTHU, KOTOPYIO OHU MOIr'YT IPCACTABJIATDH. I/I3y11a${ XUMHUIO, ydallueCs Y3HAOT O MaTCpHaJIbHOM
€IMHCTBE BCEX BEIIECTB OKPYKAIOIIETO0 MUPa, OOYCIOBICHHOCTH CBOMCTB BELIECTB UX COCTABOM M CTPOCHHUEM, TIO3HABAEMOCTH M MPEJICKa3yeMOCTH
XMUMUYECKHX sIBJICHUU. V3ydeHne CBONCTB BEIIECTB U MX MPEBPAIICHUH CIIOCOOCTBYET Pa3BUTHIO JOTMYECKOTO MBINIUICHUS, a TpaKTH4YecKas padboTa ¢
BelecTBaMu (J1abopaTOpHBIC OMBITHI) — TPYAOTIOOHIO, aKKYpaTHOCTH U coOpaHHOCTU. Ha mpuMepe XuMuM ydamiuecs MONTy4aroT MPeICTaBICHHS O
MCTOAax IMO3HAHUA, XapaKTCPHBIX IJId €CCTCCTBCHHBIX HAYK (BKCHepI/IMeHTaHBHOM )51 TeopeTI/IquKOM).

2. HopmaTuBHBIE JOKYMEHTbBI, 00ecreYnBaloliie Peajn3auuio NporpaMmmbl

[IpenonaBaHre XMMUHU B 3TOM y4€OHOM roJly OCYIIECTBIISETCS B COOTBETCTBUM C HOPMATHBHBIMM JOKYMEHTAMHU, OIIPECIISIOUMMU CTPYKTYPY
U COJIEpKaHue Kypca:

1. ®enepanbubliit 3aKk0H PO o1 29.12.2012 1. Ne273-D3 «O06 ob6pazoBanuu B Poccuiickoit deneparum.

2. Ilpuka3 MunucrepcrBa obOpazoBanus u Hayku P® ot 05.03.2004 r. Nel089 «OO6 yTBepkaeHHH (QenepatbHOT0 KOMIIOHEHTa
roCy/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpeAaHero (MOJIHOro) oOliero oOpa3oBaHUsA», C
M3MEHEHUSMHU U JTONOJHEHUSIMHU.

3. Ilpukaz MunucrepctBa oOpazoBanus u Hayku PD ot 17.12.2010 r. Nel897 «O6 yTBepkaeHUH (enepaabHOro TrocyaapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAPTa OCHOBHOTO OOIIEro 00pa3oBaHuUs.

4. Tlpuka3 MunuctepctBa oOpa3oBanusi U Hayku Poccuiickoit ®enepamuu ot 17 mas 2012 r. Ne413 «OO6 yTBepxkieHuH ¢eaepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAAPTA CPEAHETO (TIOJIHOT0) 00IIEro 00pa3oBaHM.

5. Ilpuxa3z MunucrepcTBa o6pa3oBanus u Hayku Poccuiickoit ®@enepannn ot 19.12.2012 1. Ne1067 «O0 yTBepxkaeHun deaepaibHbIX epeuHen
y4eOHHMKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K UCIOIb30BaHUIO B 00pa30BaTEIbHOM IpoIiecce B 00Pa30BaTENbHBIX YUPSKICHHUAX, pPEaTU3yIOIINX
oOpazoBaresbHbIE TPOrPAMMBI 00IIIET0 00Pa30BaHUS U UMEIOIINX FOCYapCTBEHHYIO akKkpeauTanuio, Ha 2013-2014 yueOHbIi romy.



6. [Ipuxaz MunuctepcTBa odpazoanust u Hayku Poccutickoit @eneparnuu ot 31.03 .2014 1. Ne253 «O0 yTBepx)aecHUU (penepansbHOro mepedHst
Y4eOHUKOB, PEKOMEHIyeMbIX K HCIIOJIB30BAHUIO TPH pealn3aliil UMEIOMINX TOCYAAPCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTeNbHBIX MPOTPaMM
Ha4yaJIbHOTO OOIIET0, OCHOBHOT'O OOIIIETO, CPEIHEr0 00IIIero 00pa3oBaHUsM.

7. Ilpuka3z MmuHucTepcTBa 0OpazoBanuss CraBpomoiabckoro kpas ot 07.06 .2012 r. Ne37-nip «O06 yTBEp>KIACHUH MPUMEPHOTO yU4EeOHOTO IJIaHa
U1 00111e00pa30BaTeNbHbIX yupekaeHH CTaBpONOIbCKOTO Kpasi».

8. [Tucemo JlemaprameHTa rocy1apcTBEHHON MOJMTHKU B 00pa3oBannu MunuctepcTBa oopazoBanust U Hayku PO ot 07.07.2005 r. Ne03-1263
«O mpUMepHBIX IporpaMmax 1o y4eOHbIM npeaMeram (eaepaabHOro 0a3uCHOTO Y4eOHOTO TUIaHay.

9. Ilpuxaz MunucrepctBa Tpyaa Poccum ot 18.10.2013 1. Ne544 «O06 yrBepxkaeHuu mnpodeccuoHanpHoro cranaapra «llemaror
(memarornueckas IeSATEIbHOCTh B cepe JOMIKOILHOTO, HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero odmero oopa3oBaHus) (BOCIIHUTATEb,
YUUTETb)».

3.lleau u 3agaun:

Pabouas nporpamma yuyeOHOTo Kypca XMMHHU JUIs 8 Kiacca cocTaBjieHa Ha ocHOBe [IpumepHOl mporpaMmbl OCHOBHOTO 00ILero o0pa3oBaHus

110 XUMHHU (0a30BbIM YpOBEHb) M IPOIPaMMBbl Kypca XUMUU JUIsl ydaluxcs 8 kiaccoB o01ieo0pa3oBaTenbHbIX yupexaenuit aBropa O. C. ['abpuensna

(2018 roma).

[Tporpamma paccunTana Ha 68 4acoB (2 yaca B HE/IEIIO), B TOM YHKCIIC HA KOHTPOJIbHBIE pabOTHI- 4 yaca, MpPaKTUYECKHUE pabOThI —/ YacoB.
Copneprkanue mporpaMMbl HalIPaBJICHO Ha OCBOSHHE yUYalllMMUCS 3HAHUH, yMEHHI U HABBIKOB HAa 0230BOM YpPOBHE.
Henn n3yyenust Xumuu B 8 Kiacce:

* OCBOEHHE BaKHEHMIINX 3HAHMH 00 OCHOBHBIX NOHATHAX U 3aKOHAX XMMUHU, XUMHUYECKOW CUMBOJIMKE;

* OBJAJCHHE YMEHHUSMHU HAOIIOAaTh XUMHUUYECKHE SIBICHUS, MPOBOAUTh XMMUYECKUN SKCIIEPUMEHT, MPOU3BOANUTH PACUEThl HA OCHOBE XMMUYECKHUX
(GopMyJ1 BELIECTB U YPaBHEHUN XMMHUYECKUX pPEaKLUii;

* pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB W HMHTEIUICKTYAIbHBIX CIHOCOOHOCTEH B TMpolecCe TPOBEACHHUS XHMHYECKOTO HKCIEPUMEHTA,
CaMOCTOSITENILHOTO TPUOOPETEHNUS 3HAHUN B COOTBETCTBHH C BOSHUKAIOIIUMH KHU3HEHHBIMHA TOTPEOHOCTSIMH;

* BOCHHTaHHWE OTHOMIICHHUS K XUMHUH KaK K OJHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U SJIEMEHTY O0IIEeYeTIOBEYECKON KYIbTYPHI;

* TNPUMEHEHHUE MOJYYCHHBIX 3HAHUH M yMEHUH UIg 0€30MacHOIr0 HCIOJb30BAHMS BELIECTB M MaTEpUANOB B OBITY, CEIbCKOM XO3SHCTBE M Ha
IPOM3BOJICTBE, PELICHHs MPAKTHMYECKUX 3aJauy B IOBCEAHEBHOM >KM3HH, NMPENyNpEeXICHHUsS SBICHUHA, HAHOCSIIMX BpEI 3/I0POBBIO UEIOBEKA U
OKpYKarolllen cpere.

3agaun:

Yuebnbie: chopMUpOBATh 3HAHWE OCHOBHBIX TTOHATHI M 3aKOHOB XUMUH;
Bocnurare/ibHbIE. 80cnumuléams 00IEUEIOBEYECKYIO KYIbTYPY;
Yuumob HaOIOIATh, TPUMEHSTD TIOJTYYCHHBIC 3HAHHSI HA TIPAKTHKE;

pazeumue JTAYHOCTH OOydYaromuxcsi, (QOpPMHUpPOBAHUE Y HUX TyMAaHUCTUYECKUX OTHOIIEHUH U  IKOJOTHUUYECKH
11€JIECO00Pa3HOTO TIOBEICHUSI B OBITY U B TPYIOBOM €SI TEIILHOCTH
JINYHOCTHBIMH pe3yJIbTaTaMH M3yUeHHs ITpeaMeTa « XUMUs» B 8 Kilacce SBISIFOTCS CIEAYIONINE YMCHUS:
® OCO3HABATh EJIWHCTBO M ILEIOCTHOCTh OKPY)KAIOIIEro MHpPa, BO3MOXKHOCTH €r0 MO3HABAEMOCTH W OOBSICHUMOCTH HAa OCHOBE JOCTHIKCHUUN
HaYKH;



® [TIOCTCIICHHO BBLICTpAaWBATh COOCTBEHHOE HECJIOCTHOC MHUPOBO33PCHUC. OCO3HABATH HOTpe6HOCTB 1 TOTOBHOCTH K CaMOO6p3_30BaHI/IIO, B TOM
YHUCJIE U B paMKax CaMOCTOSITCILHOMI JCATCIIBHOCTHU BHE IIIKOJIBI;
® OLICHUBATD JXU3HCHHBIC CUTYyallu C TOYKHU 3PCHUA 0e30IacHoro 06pa3a JKU3HU U COXPAaHCHUS 3JOPOBbS;

® OLICHMBATh YKOJOTMUECKUI PUCK B3aUMOOTHOILICHUH YeJI0BEKA U MPUPOJIBI.
e (OpMHPOBATH HIKOJIOTMYECKOE MBILUIEHUE: YMEHHUE OLEHUBATh CBOIO AEATENbHOCTh U MOCTYIKH APYTUX JIOAEH C TOYKU 3PEHUS] COXPAHEHUS
OKpYXKarolel cpeibl - FapaHTa KU3HU U OJIaromnoiryyus JIroei Ha 3emite.

MeTanpeaMeTHBIMHU pe3yJIbTaTaMU U3YUYEHUS Kypca « XUMHS SBISETCS (JOPMUPOBAHKME YHUBEPCATbHBIX yueOHbIX nerictBuil (YVY /).

Peeynasmusnovie YV/I.
® CAaMOCTOSITETTLHO OOHAPYKUBATh U (POPMYJIUPOBATH YIEOHYIO MPOOIEMy, ONPEACIIATh IeNb YIeOHOU JesITeIbHOCTH;
® BBIJIBUTATh BEPCUU PEIICHUS MPOOIEeMbl, 0OCO3HABATh KOHEUHBIN Pe3yJIbTaT, BHIOUPATh U3 MPEJIOKEHHBIX U UCKATh CAMOCTOATENILHO CPEACTBA
JIOCTHKEHUS 1IEIIH;
® COCTaBJIATH (MHIUBUIYATHHO WIH B TPYIIIIE) IJIaH PEIICHUS TPOOIICMEI;
e paboTas 10 IIaHy, CBEPSITh CBOU JICUCTBHS C IIEJIBIO H, IPH HEOOXOIMMOCTH, UCTIPABIISTH OMTHOKH CAMOCTOSTEIHHO;
® B JINAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BHIPAOOTAHHBIC KPUTEPUH OIICHKH.

llosnasamenvuvie YYJI:

® AaHAIIM3UPOBATh, CPABHUBATh, KJIaCCU(ULIMPOBATH U 00001IaTh (PAKTHI U SBICHUS. BBIABIATH IPUYUHBI U CIIEACTBUS MPOCTHIX SIBICHUM.

® OCYIIIECTBIIATH CpaBHEHHUE, KITacCU(DUKAIINIO, CAMOCTOSATEIHHO BEIOUpAsk OCHOBAHUS M KPUTEPUHU JUIS YKA3aHHBIX JOTHUYECKHUX OIepallvii;

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

® CO3/1aBaTh CXEMATUYECKUE MOJICIIN C BBIJICIICHHEM CYIIIECTBEHHBIX XapaKTePUCTUK OOBEKTA.

® COCTABJISITh TE3UCHI, PA3JIMYHBIE BUBI IJIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.).

¢ IpeoOpa3oBbIBaTh HHPOPMAIIMIO M3 OJTHOTO BHUJIA B IPYToM (TaOIHILy B TEKCT | TIp.).

® YMETh ONPENEISATh BO3MOKHBIE MCTOUYHUKH HEOOXOIAMMBIX CBEJACHHM, MPOU3BOAUTH MOUCK HMHGOPMAIIMH, aHAIM3WPOBATh W OLICHUBATH €€
JIOCTOBEPHOCT.

Kommynuxamuenwvie YVJI:

CaMoCTOSTeTbHO OpPraHU30BBIBaTh y4eOHOE B3aWMOJCUCTBUE B Ipymie (OmpeaensaTh OOlIue LeH, paclpeneisaTh POiH, JOTOBAPUBATHCS JIPYT C
JPYTOM H T.1I.).

IIpeaMeTHBIMH pe3yJIbTATAMM U3YUYEHUs [IPEAMETA SBIAIOTCS CIEAYOIUE YMEHUS:
® OCO3HAHME POJIH BEILECTB!
- OIIPEAEIIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATD POJIb BELIECTB B MX KPYTOBOPOTE.
® PacCMOTPEHHME XUMHUYECKHUX IIPOLIECCOB:
- IPUBOJUTH TPUMEPBI XUMUYECKUX IIPOLIECCOB B MPUPO/JIE;
- HaXO/IUTh YEPThI, CBUACTEIBCTBYIONNE 00 OOMIMX MPU3HAKAX XUMUYECKHUX MPOLIECCOB M UX Pa3IUYHSIX.



® HCMOJIb30BAHUE XUMHUYECKUX 3HAHH B OBITY:
— OOBSCHATH 3HAUEHHUE BEIIECTB B KU3HU U XO34HUCTBE YEJIOBEKa.
OOBSICHATh MUP C TOUKHU 3PEHUS XUMUU:
— MEPEUYUCIIATh OTIINYUTENIbHbBIE CBOMCTBA XUMHUECKUX BEIIECTB;
— pa3au4aTbh OCHOBHbBIE XUMUYECKHUE MPOLIECCHI;
- ONpE/ENATh OCHOBHBIE KJIACCHl HEOPraHUUYECKUX BEILECTB;
- IOHUMATh CMBICTI XUMHUYECKUX TEPMUHOB.
® OBJIAJICHUE OCHOBAaMH METOOB [TI03HAHUS, XapAKTEPHBIX JJI ECTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METO/Ibl XUMUYECKOM HayKkH (HaOIr0i€HUE, CPABHEHUE, SIKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IO3HAHUU IPUPOJIBI;
- IPOBOJIUTH XUMHUECKUE OTBITH 1 SKCIIEPUMEHTHI U OOBSCHSITH UX PE3YIbTATHI.
® yMEHHE OLICHUBATh [IOBEJCHHUE YEJIOBEKA C TOUKU 3PEHUS XUMUYECKOM 0€30I1aCHOCTH MO OTHOIIECHHUIO K YEJIOBEKY U IPUPOJIE:
- UCTOJIb30BATh 3HAHUSI XMMUU MPU COOJIIOJICHUH MPABUII UCTIOIb30BaHUS OBITOBBIX XMMUUYECKHX IPENapaToB;
— pa3yinyarh onacHble U 0e30I1acHbIE BEIIECTBA.

Pabouas nmporpamMma mocTpoeHa Ha OCHOBE KOHLEHTPHUYECKOTO MOAXO0JAa. DTO JOCTUraeTcs MyTeM BBIWICHEHMS IMJIAKTUYECKOM eAMHHUIBI —
XMUMHAYECKOTO JIEMEHTA - U JaJbHEHIIEM yCI0KHEHUN U PAaCIIMPEHUH €€: 3/1eCh TAKOBBIMHU BBICTYNAIOT (POPMBI CYIIECTBOBAHUS (CBOOOIHBIE aTOMBI,
IIPOCThIE M CIIO’KHBIE BellecTBa). B mporpaMMe yduThIBaeTCsl peain3alus MEXIpPeAMETHBIX cBs3eil ¢ KypcoM ¢usuku (7 kiacc) u 6uosoruu (6-7
KJIaCChl), IJI€ JAeTCsl 3HAKOMCTBO C CTPOEHHEM aTOMa, XMMHUYECKOI OopraHu3anyei KJIETKU U IpolieccaMu 0OMeHa BEILECTB.

OcHoBHO# (opMOIi OpraHu3zaly yuyeOHOro IMpolecca sBIIEeTCs KIacCHO-ypouyHasl cucTeMa. B kadecTBe TOMOJIHUTENBHBIX (JOPM OpraHu3auu
00pa30BaTeNbHOrO MpPOIECCa MCIONb3YEeTCSd CHUCTEeMa KOHCYJIbTAl[MOHHOM TMOJAEpKKH, WHAMBUIYaJbHBIX 3aHITHH, caMOCTOsITeNIbHas pabora
yyaluxcs ¢ UCI0JIb30BaHHMEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH.

[Ipeobnanatomeit (opmMol  KOHTpPOJIS BBICTYHAIOT IMHUCBMEHHBIM  (CaMOCTOSITENIbHBIE M KOHTPOJbHBIE pabOThl) M YCTHBIA OIpPOC

(cobecenoBanue).

HcxonHbIMH JOKYyMEHTaMU Il COCTABJIEHUS IpMMepa padoyeii MporpaMMbl IBUJIMCH !

ITpuka3 Muno6prayku ot 17.12. 2010r. Ne 1897 «O06 ytBepkaenuu u BeeseHuu B aeictsue @PI'OC OO0»

2. Tlpuxa3z MunoGprayku ot 17.05.2012 Ne 413 «O0 ytBepxkaennn u BBenennu B aeiicteue @I'OC cpenHero( mogHOro) oomero
o0pa3oBaHU»

3. Tucemo MunnctepcTBa odpazoBanus 1 Hayku PD ot 19 ampens 201 1r. Ne03-255 «O BBenenun enepanbHBIX TOCYAaPCTBEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB 00IIETr0 00pa3oBaHUs»

4. Tlpuka3z Munobpuayku Poccun ot 7 utons 2012 1. Ne 24480 «O06 yTBepxkaeHUU GeaepaTbHOr0 TOCyIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa cpeHero (MoaHoro) o0IIero oopa3oBaHUsD»

5. denepanbHOro rocyAapcTBEHHOr0 00pa30BaTENIBHOIO CTaHAapTa OCHOBHOTO 00I1ero 00pazoBanus (nmpuka3 MuHucTepcTBa 00pa3oBaHus U

Hayku Poccuiickoit ®eneparuu ot 17 mexadbps 2010 r. Ne 1897)

=

6. IIpumMepHbIe MporpamMMEbI 10 Y4eOHBIM TpeaMeTaM (eaepanrbHOro 0a3ucHOTro y4eOHOTO TUIaHa.

3a ocHOBY pabodeli mporpaMMbl B3siTa porpaMma Kypca xumuu uisi 8-11 kiaccoB obmeodpasoBatenbHbix yupexaenuil (aprop O.C. ['abpuensin),
pekoMeHioBaHHas JlemapramMeHTOM 0Opa3oBaTeNbHBIX MPOTpaMM UM CTaHAApTOB oO0miero ooOpa3zoBanust MuHucTtepcTBa oOpaszoBanus PO,
ory0iarKoBaHHas u3naTenscTBoM «/poda» B 2010 romy.



[Ipemyaraempie Matepuanbl pa3paboTaHbl Ha OCHOBe aBTOpckoil mporpammbl O.C.I'abpuensiHa, cootBeTcTBylomeld denepaibHOMY KOMIIOHEHTY
I'ocynapcTBeHHOro cTaHmapra ooOmero oOpa3oBaHUS W JOMyIIeHHOW MuUHHUCTEpCTBOM oOpa3oBaHuss M Hayku Poccuiickoit ®enepauun
(O.C.I'abpuensu [Iporpamma kypca xumun it 8-11 kimaccoB o01eo0pa3oBaTeNbHBIX YUPSKICHUN — 2-¢ U3/IaHue, TepepadboTaHHOE U JIOTTOJTHEHHOE —
M.: lIpoda, 2010.).

ABTOpPCKO# ITporpaMmme COOTBETCTBYET YUEOHHK: «XUMUS 8 KIaccy

B aBTOpCKYIO IpOorpaMMmy BHECEHBI CIIEIYIOIINE U3MEHEHUS:

1.YBean4eHo 4KCIIO YaCOB HA U3YUYEHUE TEM:

- «BBeneHue» 5 yacoB BMECTO 4 4acOB 3a CUYET BKIIFOUCHUS MPAKTHIECKUX padoT Nel u No2.

- Tema 3 «CoenMHEHUS XUMHYECKUX JIEMEHTOBY» J10 15 9acoB BMecTO 12 4acoB 3a cueT BKIFOYCHHS MPaKTHIECKUX paboT No3 u Ne5.

- Tema Ne4 «M3MeHeHus1, TPOUCXOSIINE C BemecTBaMmu» 12 yacoB BMecTo 10 9acoB 3a cUeT BKIIOUCHUS MPAKTUYECKON paboThr Ned.

- Tema Ne6 «PactBopenue. PactBopsl. CBoICTBa pacTBOPOB IEKTPOIUTOB» 22 Yyaca BMeCTO 18 4acoB 3a cueT BKIIIOUEHUS MPAKTUYECKuX pabot Ne§,
9. [IpakTudeckast padota Ne6,7 UCKITIOYCHBI, T.K. OTIBITHI U3 3TUX PAOOT MOBTOPSIOTCS B MPAKTUYECKON padboTe Ne8.

Takum oOpa3zom, mpakTuueckue paboThl, COCTABIAIONIME TEMY 5 U TeMy 7, pacIpeleNieHbl Mo APYTUM TeMaM Kypca B COOTBETCTBUU C M3y4aeMbIM
MaTtepuaaoM (HyMeparus npaktudeckux padbot no yueobuunky O.C. ['abpuensna 2013r. uznanus)

2.YBeJIMY€eHO YHCIIO YacOB Ha u3yueHue Benenus A uzydeHust UHCTpykTaxa 1o Th npaBui noBeneHus U paboThl B KAOMHETEe XUMHUH. Y MEHBIIIEHO
YHCIIO YacOB Ha M3YYCHHE TEMBI | «ATOMBI XHMHUYECKUX 3JIEMEHTOB» ¢ 10 4acoB 70 7 4acoB, T.K. MOHATHE 00 M30TOIAX pacCMaTPHBACTCS HA YPOKE
«OCHOBHBIE CBEJICHHUSI O CTPOECHUU aTOMOB». YBeJIHYEHO YMCIIO 4acoB Ha uzyuyeHue Tembl Ne3«CoelMHEHHs] XMMHUYECKUX 3JIEMEHTOB» B CBSI3U C
TPYAHOCTSMHM B PEIICHHM 3324 Ha HAXOXKJEHHWE MAaCcCOBOM OJIM BEIIECTBA. YBEJHMYEHO YHCIO 4YacoB Ha u3yueHue tembl Ned «lI3MeHenws,
MPOUCXOASANINE C BEIIECTBAMU», T.K. BKJIIOYEHA T€Ma O MOHSTHH CKOPOCTH XMMHYECKOW peaklUMd M BO3ZHUKAIOT 3aTPYAHEHUs MPU pacyeTax Io
YPaBHEHUSIM XUMHUYECKHX PEaKIUil. YBeJIu4eHo Yucio 4acoB Ha u3ydeHue tembl NeS« PactBopenue u pactBopbl. OBPy», T. K.mpoBOgUTCS romoBas
K.p. 32 Kypc 8 Klacca 1 BO3HUKaeT He0OXOUMOCTh CUCTEMHOT'0 00001IIeHUs BCET0 Y4eOHOTr0 MaTepraina U3y4eHHOro 3a TO/I.

3.3 aBTOpCKOI MPOrpaMMbI HCKIIFOYEHA YacTh y4eOHOrO0 MaTepualia, KOTOPBI OTCYTCTBYET B 00S3aTEIbHOM MHUHUMYME COJIEP)KaHUS OCHOBHBIX
00pa30BaTeNbHBIX MPOrPaMM JUIsi OCHOBHOM IIIKOJBI, TaKXKe HCKIIOYEHBI HEKOTOPBIE NEMOHCTPAIIMOHHBIE OMBITHI U JabopaTopHble padOThI H3-3a
HeJ0CTaTKa BPEMEHU Ha UX BBINIOJHEHHE MPH 2 Yacax B HEJIENI0, TaK KaK aBTOpPCKas IporpaMMa nperycMaTpuBaeT 2/3 yaca B HEJIEIIO.

KonkpeTHbie TpeOoBaHMsI K YPOBHIO MOATOTOBKH BBITYCKHUKOB OMPEAENeHBI IS KAKI0T0 YPOKa U BKIFOUEHBI B TOYPOYHOE TUTAHUPOBAHHE.

B noypounom manupoBanuu B rpade «M3yyaembie BONPOCH» KYpCHBOM BBIICNIEH MaTe€puai, KOTOPBIM MOJJICKUT U3yUYCHUI0, HO HE BKJIIOYAECTCS B
TpeboBaHus K YPOBHIO OATOTOBKH BBITYCKHUKOB.



Temamuueckoe njaanuposanue no xumuu, 8 Kjacc,

(2 uaca ¢ neoenro, 6ce2o 68 uacoe)
YMK O.C. I'abpuenana.

Ne | HammeHOoBaHMe TeMbI Bcero N3 Hux
n/m 4yacoB
IIpakTunyeckue padoTnl KounTpou YPOKH
bHbIE
padoThl
1. | Tema 1.BBenenue 6 Nel,Ne2. TTpuémsl obpareHus ¢ 1abopaTopHBIM 000PYI0BaHUEM U 4
HaOJII0JICHUE 33 TOPAIIEH CBEYOM.

2. | Tema 2. 7 K.p. Nel 6
ATOMBI XUMHYECKUX JICMCHTOB

3. | Tema 3. 5 5
[IpocTsle BemecTa

4, | Tema 4. 16 Ne3. AHanu3 TOYBBI U BOJEL. K.p. Ne2 13
CoenMHEeHNs XUMUYECKUX Ned. ITpurotoBneHune pacTBopa caxapa ¢ 3aJaHHOM MaccoBOU JjoJei
JJIIEMEHTOB pPacTBOPEHHOT'O BEIIECTBA.

5. | Tema 5. 12 | Ne5. Ilpu3Haky XUMHUYECKUX PEAKIIHH. K.p. Ne3 10
W3meHeHus, mpoucxomsiiue ¢
BEIICCTBAMH.

6. | Tema 6. 22 No6.CgoiicTBa KHCIIOT, OCHOBAHHM, OKCHUJIOB U COJIEH. Hrorosas 19
PactBopenue. PacTBopsi. Ne7. Perenue sKCriepiMEeHTAIbHBIX 3a7a4. K.p. Ne4
CaoiicTBa pacTBOpOB
ANEKTPOJIUTOB.
Hroro: 68 6 4 58




COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KVIACC

Tema 1. BBenenne B xummnio (6 1)

XHUMHS — HayKa O BEIIECTBaX, UX CBOMCTBAX U MPEBPALICHUSX.

[ToHsiTHE 0 XUMUYECKOM AJIEMEHTE U (JopMax ero CymecTBOBaHHs: CBOOOIHBIX aTOMaX, MPOCTHIX U CIIOKHBIX BELIECTBA

[TpeBpamenus BeniecTB. OTIMUNE XUMHUUECKUX PEAKIUN OT PU3NUECKUX SBJICHUN. POb XMMUU B )KU3HU YEIOBEKA.

Kpartkue cBeneHust U3 MCTOPUU BOSHUKHOBEHHS W pa3Butus xumud. [lepuon anxumuu. lonstie o gunocodekom kamue. Xumust B XVI B.
PazButue xumuu Ha Pycu. Posib 0T€UeCTBEHHBIX YUEHBIX B CTAHOBJICHHH XUMUYECKOW Hayku - pabotsl M. B. JlomonocoBa, A. M. bytneposa, [I. U.
Menneneesa.

XvMHYecKasi CHMBOJIMKA. 3HAKHM XUMHUYECKHUX OJJIEMEHTOB U IPOMUCXOXKICHHE HUX Ha3BaHUM. Xumuueckue ¢opmyibl. HMHaekcsl u
koa¢hdunmenTsl. OTHOCUTENBHBIE ATOMHAS U MOJIEKYJISipHasi Macchl. PacueT MaccoBoi oM XUMHUYECKOTO 3JIEMEHTA M0 (OopMyJie BEIIEeCTBA.

Ilepuonnueckas cucremMa xuMudeckux snemeHToB J[. V. MenzeneeBa, ee CTpyKTypa: Majble U OOJIbLIME MEPUOABI, TPYMIbI U MOATPYIIIHI
(rnmaBHas u moboyHas). Ileproanueckas cuctema Kak CpaBoOYHOE OCOOUE I OJIyUYEHUs CBEICHUM O XUMUYECKUX IEMEHTaX.

Pacuérnble 3apaun. 1. HaxoxaeHre OTHOCHUTENBHOW MOJIEKYJISIPHONM Macchl BEIIECTBa IO €ro XUMHUYecKoil ¢opmyre. 2. Brruucienue
MacCOBOM JI0JIM XMMHUYECKOT0 3JIEMEHTA B BELIECTBE TI0 €ro (popmyiie.

IIpakTyeckas padora Ne 1
[TpaBuna TexHuKu 6€30MaCHOCTH MpU paboTe B XUMUUYeCcKoM kabunere. JlabopaTopHoe o0opyoBaHre U 0OpaIieHUue C HUM.

IIpakTnyeckas padora Ne 2
HabGmronenue 3a ropsiiei cBevoil.

IIpeaMeTHBIE Pe3YJILTATHLI 00VYEHUS

VYyammiics TOJDKEH ymems:

® JCIOJBb30BaTh IPU XAPAKTEPUCTUKE BEILECTB IOHATHUSA: «aTOM», «MOJIEKYJIA», «XUMUYECKUH DJIEMEHT», «XMMWYECKHH 3HAK, WIM CHUMBOID,
«BEIIIECTBO», «IIPOCTOE BEIIECTBO», «CJI0KHOE BEIIECTBO», «CBOWCTBA BELIECTBY, «XUMHWYECKUE SBICHUSA», «(DU3MUECKUE SBICHUD,
«KOX(PPUIMEHTBI», KAHJIEKChD), «OTHOCUTENIbHASI AaTOMHAsi MAacCay, «OTHOCUTEIbHAS MOJIEKYJIIPHAs Maccay, «MaccoBast J0JIsl 2JIEMEHTay;
3HaTh: IPEAMETHI U3YUYEHUS ECTECTBEHHOHAYYHBIX JUCLMIUIMH, B TOM YUCIIE XUMUN; XUMUYECKUE CUMBOJIbI, UX HA3BaHUS U IIPOU3HOLLICHHUE;
KJ1accu(UIIMPOBATh BEIIECTBA 110 COCTABY HA MPOCTHIEC U CIIOKHBIE;
pa3auyaTh: TENA U BEIIECTBA; XMMUYECKHH YIEMEHT U MPOCTOE BEILECTBO;
OINUCBIBAaTh: (DOPMBI CYIIECTBOBAHUS XUMHUYECKUX 3JIEMEHTOB (CBOOOIHBIE aTOMBI, MPOCThIE BELIECTBA, CIOXHBIC BEIIECTBA); TAOIMUYHYIO



dbopmy Ileprogumyeckoit cUCTeMbl XUMHUYECKHX DJIEMEHTOB; IMOJOKeHHE djeMeHTa B TaOsmime JI. M. MenpaeneeBa, MCHONb3ysl TOHSTHS
«IEPUO», «TPYIIay, «TTaBHAS TOATPYIIaY, «T0O0UYHAS MOATPYIINAY; CBOWCTBA BEMIECTB (TBEPBIX, )KUIKHUX, Ta3000pa3HBIX);

OOBSICHATh CYIIHOCTh XHMHUYECKUX SBICHHHA (C TOYKH 3PEHUS AaTOMHO-MOJEKYJSPHOTO YYEHHS) M HMX NPUHIHUIHAAILHOE OTINYHE OT
(bu3NYECKUX SIBICHUM;

XapaKkTepu30BaTh: OCHOBHBIE METOJIbI U3YUYEHHS €CTECTBEHHBIX JAUCLUUILUINH (HAO0/IeHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE); BEIIECTBO MO €ro
XUMHUYECKON (QopMyJie COrjlacHO IUIaHy: KadeCTBEHHBIM cOCTaB, THUI BellecTBa (IPOCTOE WM CIO0XHOE), KOJIMYECTBEHHBIH COCTaB,
OTHOCHUTEJIbHAsL MOJIEKYJIIpPHAsl Macca, COOTHOLIEHHE MacC 3JIEMEHTOB B BEILECTBE, MACCOBBIE JIOJIM JIEMEHTOB B BELIECTBE (I CIIOKHBIX
BELIECTB); POJIb XUMUHU (TIOJIOKUTENBHYIO U OTPHUIIATEIbHYI0) B )KU3HU YEJIOBEKa, apIryMEHTHUPOBATh CBOE OTHOLICHHE K 3TOM mpodieme;
BBIUUCIISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO MacCy BELIECTBA U MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa B COCTUHEHUSX;

MIPOBOAUTH HAOIIOICHUS CBOMCTB BEILIECTB U SIBJICHUI, IPOUCXOSIINX C BEIIECTBAMU;

coOJTIOAATh MpaBUiIa TEXHUKH 0€30MaCHOCTH MpY MPOBEACHUH HAOIIOIEHUH U Ta00OPATOPHBIX OMBITOB.

MertanpeameTHble pe3yJbTaThl 00y4YeHHu sl

Ydamuucs qOKEH ymems:

OIIPEAEISTH IPOOJIEMBI, T. €. YCTaHABIMBATH HECOOTBETCTBUE MEX/Y JKEJIAEMbIM U JICHCTBUTEIbHBIM;

COCTaBJIATH CJIOXHBIN IJIaH TEKCTa;

BJIAJICTh TAKUM BHJIOM HM3JIOKECHHUS TEKCTA, KaK IIOBECTBOBAHHCE;

0] PyKOBOJCTBOM YYHUTEIISl IPOBOJUTH HEMIOCPEACTBEHHOE HAOIIOICHNE;

MI0JT PyKOBOZCTBOM YUHUTEISI OPOPMIISITh OTUET, BKITIOYAIOIINI OMFCaHUe HAOIOICHHSI, €T0 PE3yJIbTaTOB, BEIBOJIOB;

WCTIOJIB30BaTh TAKOH BHJ MBICICHHOTO (HMI€aIbHOTO) MOJCIMPOBAHMSA, KaK 3HAKOBOE MOJIENIMPOBaHHE (HAa TMpUMepe 3HAKOB XUMHUYECKHX
3JIEMEHTOB, XUMHUYECKUX (HOpMYI);

UCMOJb30BaTh TAKOH BHJ MaTepHalbHOIO (IIPEIMETHOr0) MOAEIUPOBAHMS, KaK (U3MUECKOEe MOJETUpOBaHME (HA MPUMEpPE MOJETUPOBAHUS
aTOMOB M MOJIEKYN);

MOJTy4YaTh XUMUYECKYIO0 HH(POPMALIUIO U3 Pa3TMYHBIX HCTOUHUKOB;

OTIPENIeNIATh OOBEKT U aCTIeKT aHaJIM3a U CHHTE3a;

OIpeIeNIATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUU C aCIIEKTOM aHaJIM3a U CHHTE3a;

OCYIIECTBIISATh KAUECTBEHHOE U KOJIMYECTBEHHOE OMUCAHNE KOMIIOHEHTOB 00BEKTa;

OIPEEIATh OTHOIIEHHS 00bEKTa C APYTUMHU 00BEKTaMU;

OIIpEeJIeNIATh CYIIECTBEHHBIE TPU3HAKU 0OBEKTA.

Tema 2. ATOMBI XHMHYECKHX 3JIeMeHTOB (7 u)
AToMBI Kak (hopMa CyIIECTBOBAHHS XMMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEIEHHUS O CTPOCHMHM aTOMOB. Jloka3aTeiabcTBa CIOXKHOCTU

ctpoenus aroMoB. OnbiThl Pe3epdopaa. [linanerapuas Moaenb CTpOeHUs aToma.



CocTtaB aTOMHBIX SiA€p: MPOTOHBI U HEUTpoHbL. OTHOCHUTENbHAs aTOMHAas Macca. B3anMMOCBS3b TMOHSITHUH «IIPOTOHY», «HEHUTPOHY,
«OTHOCHUTEIbHAsI aTOMHAsI Maccay.

M3meHeHune uncia MpoTOHOB B si/Ipe aToMa - 00pa30BaHUE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

M3MeHeHne 4nciaa HEUTPOHOB B sipe aroma - oOpa3zoBaHuE HU30TONOB. COBPEMEHHOE OIPENEICHHE IMOHATHS «XMUMMUYECKUN 3JIEMEHTY.
N30To01mbI KaKk pa3sHOBUAHOCTH aTOMOB OJJHOT'O XMMHUYECKOT'0O 3JIEMEHTA.

OnektpoHbl. CTpoeHHE 3JEKTPOHHBIX O0O0JI0OUEK aTOMOB XHMMHUYecKuX ayeMeHToB Nel-20 mepuommdeckoit cucremsr JI. M. MeHnneneesa.
[TonsiTHE O 3aBEPILIEHHOM U HE3aBEPIICHHOM JIEKTPOHHOM CJI0€ (IHEPreTHUECKOM YPOBHE).

[lepuoandeckass cucrtema xuMmudeckux snemMeHToB [I. M. MenzaeneeBa W CTpOSHHE aTOMOB: (PU3MYECKUU CMBICT TMOPSIIKOBOIO HOMEpa
3JIeMEHTa, HOMepa IpyIIibl, HOMepa NepUoja.

M3MeHeHHne 4Ymcia SJIEKTPOHOB HA BHEIIHEM D3JIEKTPOHHOM YPOBHE aToMa XHMHYECKOTO 3JIeMEeHTa - 00pa30BaHUE MOJOXKHUTEIbHBIX U
OTpHUIaTeNbHBIX HOHOB. MlOHBI, 00pa30BaHHbIE aTOMaMH METAJUIOB U HeMeTaIIoB. [IpHUnHbBI H3MEHEHHS] METAJUIMYECKUX U HEMETANTNYECKUX CBONCTB
B [IEpUO/IaX U TPyIIax.

O6pazoBanue 6uHapHBIX coequHeHuil. [Tonstrue 00 noHHOM cBsi3u. Cxembl 00pa30BaHUS HOHHOM CBSI3U.

B3aumopeiicTBue aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAUIOB MEXay co00i - 00pa3oBaHME JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BELIECTB.
KoBasieHTHast HENoOasIpHAsk XMMUYECKas CBA3b.

DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBL.

BzaumopeiicTBue aToMOB XHMHUYECKUX 3JEMEHTOB-HEMETAJIOB MEXAY c000i - oOpa3oBaHMe OWMHApHBIX COEIMHEHUN HEMETaJUIOB.
DNeKTpOOTPULIATETLHOCTh. [IOHSITHE O KOBAJIGHTHOM MOJIAPHOM CBSI3H.

B3aumoseiicTBue aToMOB XMMHYECKHX JJIEMEHTOB-METAJUIOB MEXAy co00i - o0pa3oBaHHME METAIIUYECKHX KpucTamioB. I[loHsTtne o
METaJUIMYECKON CBSI3H.

JeMmoHcTpanun. Mosienu aTOMOB XUMUYECKHX 31eMeHTOB. [lepuoanyeckas cucremMa xumuueckux snemeHToB /. . Menaeneesa.
IIpeaMeTHbIE Pe3YJbTATHI 00YUEHUS

VYyamuiicst JOJKEH ymems:

® JCIOJIb30BaTh MPU XaPAKTEPUCTHUKE ATOMOB TMOHSTHS: «IPOTOH», KHEUTPOH», «IJIEKTPOH», «XUMHUYECKHUU IJIEMEHT», «MACCOBOE YHUCIIOM,
«U30TOID, <«AIEKTPOHHBIM CIION», «IHEPreTUYECKUM YPOBEHBY», «IIEMEHThI-METAIIIbDY, «3JIEMEHTBI-HEMETAIUIbD); IMPU XapaKTEPUCTUKE
BEIIIECTB MOHATHS KUOHHAS CBS3bY», KHOHBIY, «KOBAJECHTHAs HETMOJISIPHAS CBSI3bY, «KOBAJICHTHAS TTOJISIPHAS CBS3bY, «JIEKTPOOTPHUIATEIIBHOCTDY,
«BAJICHTHOCTbY, «METAIJTNYECKAs CBSI3bY;

® OMNKCHIBATH COCTaB M CTPOEHUE ATOMOB JIEMEHTOB C MOPAIKOBBIMU HOMepamu 1—20 B Ileproanyeckoit cucteMe XUMUUYECKUX 3JIEeMEHTOB /.
U. Menneneena;

® COCTaBIIATHh CXEMBI PACTIPEEICHUS JIEKTPOHOB TI0 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOM 000JI0UKE aTOMOB; CXeMBbl 00pa30BaHUs Pa3HbIX TUIIOB
XUMUYECKOHN CBSA3U (MOHHOM, KOBAJICHTHOM, METAJIITUYECKON );

® OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHMHUYECKHX DJEMEHTOB (3apsaoB SAEp aTOMOB, YHCJA JJIEKTPOHOB Ha BHEIIHEM
3JIEKTPOHHOM CJIO€, YUCJIO 3aMOIHIEMBIX 3JIEKTPOHHBIX CIIOEB, PAJINyC aTOMa, 3JIEKTPOOTPULATENBHOCTh, METANIMYECKHE U HEMETAJUTNYECKUE
CBOMCTBA) B mepuojiax M rpynmnax (TiaaBHbIX moarpymnmnax) [lepuomudeckoi cuctemMbl xumudeckux anemeHToB J[. M. MenaeneeBa ¢ TOYKH
3pEHUsI TEOPUU CTPOCHHUS aTOMa;

® CpaBHMBATh CBOMCTBA ATOMOB XMMHUYECKHX 3JIE€MEHTOB, HAXOSAIIUXCS B OJHOM IEPUOJE WU TJIaBHOU moarpynne Ileproanyeckoit cucteMbl



xuMuueckux saemMeHToB J{. . MenneneeBa (3apsiioB siiep aTOMOB, YMCIa AJIEKTPOHOB Ha BHEUIHEM AJIEKTPOHHOM CJIO€, YHUCIIO 3aMOJIHAEMbIX
AJIEKTPOHHBIX CJIOEB, PAJNYC aTOMA, AIEKTPOOTPULIATEIHHOCTh, METAJUINYECKHE U HEMETAJUTMYECKHE CBOMCTBA);

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX JIEMEHTOB I10 MX I0J0KeHHUI0 B Ileproanueckoii cucreme xumuueckux 3nemenToB Jl. M. MeneneeBa
(XMMUYecKuil 3HaK, MOPSAKOBBIA HOMED, IEPUO/I, TPYIIA, MOATPYIINa, OTHOCUTENbHAS aTOMHAsl Macca, CTPOCHHE aToMa — 3apsij sapa, YUCIIo
MIPOTOHOB U HEUTPOHOB B sipe, 00IIIee YUCIIO0 HIEKTPOHOB, PACHPEACICHHE IIEKTPOHOB O AIEKTPOHHBIM CIIOSIM);

OTIPENIENIATh THII XMMUYECKOH CBSI3M 1O (pOpMyJie BEIIECTBa;

MIPUBOJIUTH MPUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH XUMUYECKOU CBS3U;

XapaKkTepru30BaTh MEXaHU3MbI 00Pa30BaHUS KOBAJICHTHON CBsI3H (OOMEHHBII), HOHHOM CBSI3U, METAJUIMYECKOM CBSI3U;

YCTaHABIIMBATh IPUUUHHO-CJIE/ICTBEHHBIE CBSI3U: COCTaB BEIIECTBA — TUIl XMMHUYECKOI CBSI3U;

COCTaBJIATH (OPMYJIbI OMHAPHBIX COEIMHEHUH 10 BaJICHTHOCTH;

HaXOJUTh BAJIEGHTHOCTh AJIEMEHTOB 10 (opMyJie OMHAPHOTO COCAMHEHHUS.

MertanpeameTHbie pe3yJbTaThbl 00y4eHH sl

Ydamuucs JOJKEH ymems:

(bopMyIMpPOBATH THIIOTE3Y 110 PELICHUI0 IPOOIeM;

COCTaBJIATh IJIaH BBINOJIHEHUS y4eOHOU 3a/1auu, pelieHus po0IeM TBOPUECKOTO U MOMCKOBOI'O XapaKTepa, BBIIOIHEHHS IPOEKTa COBMECTHO C
yUUTEeINeM;

COCTaBJIATh TE3UCHI TEKCTA;

BJIa/IETh TAKUM BHJIOM H3JI0KEHHUS TEKCTA, KaK OMMCAHUE;

UCIOJb30BaTh TaKOW BHJ MBICICHHOrO (MAEaIbHOI0) MOAETUPOBAHMS, KaKk 3HAKOBOE MOJICIMPOBAaHUE (HAa MPHUMEPE COCTABICHUS CXEeM
o0pa30BaHUs XUMUYECKOW CBA3H);

HCIO0JIb30BaTh TaKOM BUJI MaTepUaIbHOIro (IPEIMETHOI0) MOJEIMPOBAHUS, KaK aHAJIOTOBOE MOJEIMPOBAHNUE;

WCIO0JIb30BaTh TaKOW BUJ MaT€pUAIbHOTO (IIPEIMETHOT0) MOJEIMPOBAHUS, KaK (PU3HMUECKOe MOJIETUpOBaHuE (Ha IpUMepe MOJeNel CTpOeHus
aTOMOB);

oTpeAensaTh OOBEKTHI CPAaBHEHUS U aCIIEKT CPAaBHEHHSI 0ObEKTOB;

BBITIOJIHATH HETIOJIHOE OJJHOJMHEITHOE CPaBHEHUE;

BBITIOJTHATH HETIOJIHOE KOMIUIEKCHOE CPaBHEHUE;

BBITIOJTHATH MOJHOE OJTHOJIMHENHOE CpaBHEHHUE.

Tema 3. IlIpoctsie BemecTBa (54)
[TonoxxeHne MeETaIOB M HEMETAJUIOB B NEPUOAUYECKOM cucteme xumudeckux anemeHToB JI. M. MenneneeBa. Baxkueline mpocTbie

BEIIIECTBA - METAILJIBL: KeJIe30, AIFOMUHUMA, KaIbIHil, MAarHUH, HATpuid, Kanuii. O0mme Gu3nueckrue CBOMCTBA METaIIOB.

BaxHelimue mpocThie BEIIECTBA - HEMETaulbl, OOpa3oBaHHBIE aTOMaMH KHCJIOPOAa, BOJIOpOJa, a3ora, cepbl, ¢ocdopa, yriaepona.

CriocoOHOCTh aTOMOB XMMHYECKHX 3JEMEHTOB K OOpa30BaHUIO HECKOJBKUX MPOCTHIX BEIIECTB - aUIOTPOIUS. AJUIOTPOIHBIE MOIU(PHKAINN



kucioposa, ¢hochopa u onoBa. MeTtauiMdueckue U HEMETAUIMYECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEILHOCTD JIEJICHHUS IPOCTHIX BEIECTB HA
METaJUTbl 1 HEMETAJIJIBL.

[TocTostnrast ABoranpo. KonudectBo BemectBa. Monb. Monsipaas macca. MossipHbIE 00beM Ta3000pa3HbIX BemecTB. KpaTHbie eITMHUIIBI
KOJIMYECTBA BEIIECTBAa — MUJUITMMOJb M KAJIOMOJIb, MHJUTUMOJISIPHAS. ¥ KWJIOMOJISIPHASsI MacChl BEIIECTBA, MUJUTUMOIISIPHBIA U KUJIOMOJISIPHBIA 00bEMBI
ra3000pa3HbBIX BEIICCTR.

Pacuetsl ¢ uCTIOIB30BaHUEM TOHITHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHASI Maccay, «MOJIIPHBIN 00BEM T'a30B», «IIOCTOSIHHAS ABOTaApO».

Pacuernble 3agaun. 1. Beruucienne MOJSIpHOH Macchl BEIIECTB MO XUMHUYECKUM (opmymnam. 2. PacueTsl ¢ HMCMOIB30BaHUEM TOHSATUI
«KOJIMYECTBO BEILIECTBA», KMOJISIPHAS MACCa», KMOJISIPHBIA 00bEM Ta30By, «IIOCTOSTHHAs ABOTAIPO».

JemoncTpanuu. HekoTopsle METaIbl 1 HEMETAJUIBI KOJIMYECTBOM BemiecTBa 1 Mosib. Mojiennb MOJISIpHOTO 00BbeMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBIE PE3YJILTATHLI 00VUEHUS
Y4amuiics qJOJKEH ymems:
® JCIOJIb30BaTh IIPH XapaKTEPUCTUKE BEIIECTB IMOHATHS: «METALIBD), «IJIACTUYHOCTBY, «TEIUIONPOBOIHOCTDY, «3JICKTPOIPOBOTHOCTHY,
«HEMETAJTBI», «AJUIOTPOTHUS, «AJUIOTPOITHBIC BUTOM3MEHEHUS, M MOAU(PUKAITIN,
® ONKCHIBATh TOJOXXCHHE DSJIEMEHTOB-META/UIOB M JJIEMEHTOB-HeMeTauloB B [lepmoanueckoil cucreme xumudeckux siementoB [[. .
Menneneena;
KJIaCCU(PUIIMPOBATH MPOCTHIEC BEIIECTBA HA METAJLIIBI U HEMETAJIJIbI, SJICMEHTHI,
OTPEIEATh MPUHAIIICKHOCTh HEOPraHUYECKUX BEIIECTB K OJJHOMY M3 U3YUYECHHBIX KJIACCOB — METAJIBI 1 HEMETAILIBI;
JTIOKa3bIBaTh OTHOCUTEIBHOCTD JICJICHUS TPOCTHIX BEIIECTB HA METAJLJIBI U HEMETAJLIIBI;
XapaKTepU30BaTh 001Ke PU3NIECKHUE CBONCTBA METAJIJIOB;
YCTaHABIIMBATh MPUYMHHO-CJIEJACTBEHHBIC CBS3M MEXIY CTPOCHHEM aToMa M XMMHUYECKON CBSI3bI0 B MPOCTHIX BEHIECTBAX — MeETalaX M
HeMeTaJljIax;
O0BSCHATH MHOTO0Opa3ne MPOCTHIX BEIIECTB TAaKUM (haKTOPOM, KaK ajIOTPOIHS;
OTHCHIBATh CBOMCTBA BEIIECTB (HAa MPUMEPAX MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB);
coOJro1aTh MpaBUiia TEXHUKK O€30MaCHOCTH MPHU MPOBEACHUHN HAOII0ICHUI U TaO0OPATOPHBIX OTBITOB;
WCIIOIB30BaTh MPHU PEIICHUH PACUETHBIX 3a/au MOHSTHUS: «KOJMYECTBO BEIIECTBA», «MOJbY», «IOCTOSHHAs ABOTAJIpoy», «MOJSpHAs Maccay,
«MOJISIPHBIN 00bEM T'a30B», «KHOPMAILHBIE YCIOBUSY;
® [POBOJIUTH PACUETHI C HCIIOJIL30BAHUEM MOHSITHIA: «KOJUYECTBO BEUIECTBA», «MOJIIPHAs Macca», «MOJSIPHBI 00bEM Ta3oB», «IOCTOSHHAs
ABorazipo».

MertanpeameTHble pe3yJbTaThbl 00y4eHus

VYyamuiicst JOJKEH ymems:
® COCTaBIISITh KOHCIEKT TEKCTA;
®  CaMOCTOSITEILHO MCIOJIb30BaTh HEMOCPEICTBEHHOE HAOIIOACHHUE;
®  CaMOCTOSITEITHLHO O(POPMIISTH OTUET, BKIIFOUAIOIINI ONMKMCaHNe HAOIOICHUSI, €T0 PE3yIbTaTOB, BHIBOJIOB;
®  BBINOJHATH [MOJTHOE KOMIUIEKCHOE CPAaBHEHHE;



L4 BBITIOJIHATL CPABHCHHUC 110 aHAJIOTUH

Tema 4. CoeanHeHHs XUHMHYECKHX 3J1eMeHTOB (16 u)

Crenenb okucnenusa. OnpeeneHyue CTeNeH! OKUCIEHHS 3JIEMEHTOB 110 XUMUYECKOi Gopmyne coequnenus. Coctabienue GopMys1 OMHaApHBIX
COCIMHEHMH, O0IIHii crioco0 X Ha3bIBaHMs. bUHAPHBIE COSMMHEHUS: OKCHIIBI, XJIOpUAbl, cyibdunst u ap. CocraBnenue ux Gopmyin. [IpencraBurenu
OKCHJIOB: BOJA, YIJIEKUCIIbIN I'a3 U HeralleHas u3Bectb. [IpeacraBurenu 1eTyunx BOJOPOAHBIX COEIMHEHUI: XJIOPOBOJOPO] U aMMHAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHWs. PacTBOPpHMOCTh OCHOBaHWU B Bojae. Tabmuiia pacTBOPHUMOCTH THIPOKCHIOB M COJCH B BOJE.
[IpeacraBurenu menoyen: THMAPOKCUIbI HATpus, Kanusd U Kaublus. [loHsTHe O kauecTBeHHBIX peakuusax. MHaukatopel. M3mMeHeHHE OKpacku
VHJIMKAaTOPOB B LICJIIOYHOU cpee.

Kucnotel, ux cocraB u HaszBanus. Knaccudukamus kucinot. IlpencraButenu KUCIOT: cepHas, COisiHas U a30THas. V3MeHeHue OKpacku
VMHJIMKATOPOB B KMCIIOTHOU Cpeie.

Conu kak mpou3BOAHBIE KUCIOT U OCHOBaHUH. X cocTaB n Ha3BaHusa. PacTBopumocTts conelt B Boae. IIpencraBurenu comneit: XJ1opua HaTpus,
KapOoHat u GocdaT KaIbIHsl.

AMop(dHBIE U KPUCTANIMYECKUE BEIIECTBA.

MexMoneKyIsipHble B3auMOJEHCTBUS. THIBI KPUCTAIUNIMYECKUX PEIIETOK: MOHHAS, aTOMHAs1, MOJIEKYJISIpHAs U METaJUTUYECKasi. 3aBUCUMOCTh
CBOMCTB BEILECTB OT TUIIOB KPUCTAININYECKHUX PEIIECTOK.

BemiectBa MoieKyIsipHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA COCTaBa JJIsl BEHIECTB MOJICKYJIIPHOTO CTPOCHHS.

Yuctele BemecTBa U cMecu. [Ipumepsl >KMIKHX, TBEPABIX M Tra3000pa3HbIX cMmeceil. CBONCTBa YHCTHIX BelIECTB M cMmeceil. X cocTas.
MaccoBas u 06beMHast 1071 KOMITIOHEHTa CMECH. PacueTsl, CBA3aHHBIEC C UCIIOIb30BAHUEM MOHSTHS JTOJISI.

Pacuérnbie 3anaun. 1. Pacuer MaccoBoif u 00BEeMHON J0JIeli KOMIIOHEHTOB CMECH BeUIeCTB. 2. BbIuncieHre MaccoBOi TONMW BEIIECTBA B
pacTBOpE MO U3BECTHOM MAacce PacCTBOPEHHOTO BEIIECTBA U Macce pacTBOpHTels. 3. BrrunciaeHne Macchl pacTBOPSIEMOTO BEIIECTBA M PACTBOPHUTES,
HEO0OXOUMBIX JIJIsl IPUTOTOBJICHHSI OMPEICTICHHON MacChl pacTBOpPa C M3BECTHOM MacCOBOM J0JI€i paCTBOPEHHOTO BEIECTRA.

JemoncTpamuu. OOpasibl OKCHAOB, KACIOT, OCHOBaHUHN U cojied. Mojenn KpucTauIMueCKuX PEIIeTOK XJIOpUia HaTpus, ajiMas3a, OKCHJIa
yriepoza (IV). CrocoOsl pa3nenenus cMecei, JUCTUIIIALUS BOBI.

JlabopaTopHblie onbIThI. 1. 3HAKOMCTBO ¢ 00pa3IlaMu BEIIECTB Pa3HBIX KJIaccoB. 2. Pa3nenenue cMecen.

IIpakTuyeckass padora Ne 3.AHanu3 MOYBBI U BOJBI.
IIpakTnyeckas padora Ne 4.IIpurotosinenue pacTBopa caxapa ¢ 3aJaHHOM MacCOBOM J0JIEM paCTBOPEHHOI'O BEIIECTBA.
IIpenMeTHble pe3yJibTaThl 00YUeHHSs

VYyamuiicst JOJKEH ymems:
® JCIOJIb30BaTh MPU XapaKTEPUCTHUKE BEIIECTB TMOHATHSA: «CTETICHb OKHUCICHHS», «BAJICHTHOCTB», «OKCHIBD», «OCHOBAHUS», «IICIOYH,
«KA4YeCTBEHHAsl PEAKIIHs», KUHIUKATOP», KKUCIOThD», KKHUCIOPOICOACPKAIINE KUCTOThD, «OECKUCIOPOAHBIE KUCIOThD, KKUCIOTHAS CPeliay,
«IIeTIOYHAs Cpeniay, «HEUTpallbHas cpenay, «mkana pHy», «commy, «amopdHbBIE BEIECTBaY, «KKPUCTALITUICCKHE BEIIECTBAY, «KPUCTAITHYECKAS
pelieTKa», «UOHHas KPUCTAUIMYECKAs PEIIETKa», «aTOMHas KPHUCTAIMYECKas pEeIIeTKay, «MOJEKYJspHas KPUCTAJUIMYECKas pPEIIeTKay,
«METATHYECKAs KPUCTATNYECKAS PEIICTKAY», «CMECH»;
e KJIacCHU(UIMPOBATH CIOXKHBIC HEOPTAHMYECKHE BEIIECTBA MO COCTaBY HAa OKCHJIbI, OCHOBAHUS, KUCIOTHI U COJIM; OCHOBAHUS, KUCIOTHI M COJIH



10 PaCTBOPUMOCTHU B BOJIE; KMCIIOTHI IO OCHOBHOCTH U COJIEP>KAHUIO KHCIIOPOa;

OTpeeIATh MPUHAAIC)KHOCTh HEOPraHMYECKHUX BEIIECTB K OJAHOMY M3 M3YYEHHBIX KJIacCOB (OKCHIIbI, JIETy4HMe€ BOJOPOJHBIE COCAMHEHMS,
OCHOBaHWUSI, KUCJIOTBI, COJIN) IO PopMYyIIE;

ONKCHIBATh CBOWCTBA OTIEIBHBIX MPEACTABUTENCH OKCHIOB (HA TpPHUMEPE BOJbI, YTJICKUCIOrO Ta3a, HETAIlleHON W3BECTH), JETYYHX
BOJIOPOAHBIX COEAMHEHUM (Ha MpUMEpe XJIOPOBOJOPOJAa U aMMHaKa), OCHOBaHMUM (Ha MpUMEpe THAPOKCUIOB HATPHUS, KAJIUS U KaJbIHs),
KHUCJIOT (Ha MpUMepe CEPHOM KUCIIOTHI) U COJIEH (Ha MpUMeEpe XJI0pu/ia HaTpus, kKapOoHarta Kayblus, pocdara KanbIus);

OTIpEEIATh BAJICHTHOCTh U CTEIICHb OKUCIICHHSI 3JIEMEHTOB B BELIECTBAX;

COCTaBJIATh (POPMYJIBI OKCUIOB, OCHOBAHUHM, KUCJIOT U COJICH MO BAJICHTHOCTSIM U CTETEHSIM OKHCJICHHSI SJIEMEHTOB, a TaKXKe 3apsijiaM HOHOB,
yKa3aHHBIM B TaOJUIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHHUH U COJIEH;

COCTaBJISTh HA3BaHUS OKCUJIOB, OCHOBAHMIA, KHCIIOT U COJICH; CPAaBHUBATh BAJICHTHOCTh M CTETICHb OKUCIICHUS, OKCUJIbI, OCHOBAHWUS, KUCJIOTHI U
COJIU TI0 COCTaBY;

MCIOJIb30BaTh TAOIUILy PACTBOPUMOCTH JJIsl OTIPEAETICHUS] pACTBOPUMOCTH BEILIECTB;

yCTaHABIMBaTh T€HETHUYECKYIO CBSI3b MEXKAY OKCHUIOM U THUAPO-KCHUIAOM M HA00OpPOT; MPUYMHHO-CIEACTBEHHBIC CBS3U MEXAY CTPOCHHEM
aTOMa, XUMHUYECKOU CBSI3bI0 U TUTIOM KPUCTATMYCCKON PEIICTKH XUMHUYECKUX COSTMHCHUI;

XapaKTepU30BaTh ATOMHBIC, MOJICKYJIIPHBIC, MOHHBIC METAJUNINYECKUE KPUCTAIUTMUECKUE PEIIETKH; CPEy pacTBOpa C MOMOIIBI0 IKaisl pH;
MIPUBOJIUTH PUMEPHI BEIIECTB C Pa3HBIMU TUIIAMH KPHUCTANIMYECKON PEIIETKH;

MIPOBOAMTH HAOIIOICHHUS 32 CBOIICTBAMH BEILIECTB U SIBJICHUSMHU, TPOUCXOISIIMMU C BEIIECTBAMU;

COOJIOAATh MpaBUiIa TEXHUKHM 0€30MaCHOCTH MPHU MPOBEACHUH HAOIIOICHUH U OTIBITOB;

HCCIIEIOBATh CPEAY pacTBOPA C TOMOIIBIO MHAUKATOPOB; SKCIIEPUMEHTATFHO Pa3InyaTh KUCIOTHI U MIETIOYH, MOJIb3YSICh HHAUKATOPAMH,
WCIOJIb30BAaTh MPH PEIICHUU PACYETHBIX 3a7au MOHATHS «MaccoBas OIS SJIEMEHTa B BEIIECTBE», «MACCOBas OISl PAaCTBOPEHHOTO BEIIECTBAY,
«00beMHas 710715 Ta3000pa3HOTO BEIIECTBAY;

MPOBOJIUTh PACUEThl C HWCIOIB30BAHUEM IMOHSATHUN «MaccoBasi MOJISI dJIEMEHTa B BEIIECTBE», «MaccoBas JOJS PACTBOPEHHOTO BEIIECTBaY,
«00beMHas 710715 Ta3000pa3HOT0 BEIIECTBAY.

MeTal’lpeJIMeTH])Ie pe3yJdbTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:

COCTaBJISITh HA OCHOBE TE€KCTa TaOIUIIbI, B TOM yHciie ¢ npumeHeHuem cpeacts UKT;

0] PyKOBOJCTBOM YUHUTEISl IPOBOJUTH OIIOCPEAOBAaHHOE HAOIOIEHHE

M0J1 PYKOBOJCTBOM yUuTENs 0POPMIISITH OTUET, BKIIOUYAIOIINI ONMUCaHHE SKCIIEPUMEHTA, €r0 pe3yIbTaToB, BBIBOJIOB;

OCYLIECTBIIATh MHAYKTUBHOE 00001IeHHe (OT €IUHUYHOIO JOCTOBEPHOIO K OOIIEMYy BEPOSTHOCTHOMY), T. €. ONpPENeNsaTh oOlue
CYLIECTBEHHBIE PU3HAKH JIBYX U 0oJjiee 00BEKTOB U (PUKCUPOBATh UX B (hOpME MOHITHUS WU CYXKICHHS;

OCYLIECTBIIATH JeTyKTUBHOE 00001IeHre (oBeIeHNE eAMHUYHOTO JOCTOBEPHOTO MO/ 00I1ee JOCTOBEPHOE), T. €. aKTyallu3upOBaTh MOHSATHE
WIH CYXJIEHUE, U OTOXKAECTBIIATh C HUM COOTBETCTBYIOILINE CYIIECTBEHHBIE IIPU3HAKU OJJHOTO WM 00Jiee 0OBEKTOB;

OIIPENIeNIATh acleKT KiIaccu(uKalumy;

OCYIIECTBIATH KJIACCH(PHUKAIINIO;



® 3HATh U UCMOJb30BAThH PA3IMUHBIC (POPMBI MPEACTABICHUS KIACCUDUKAIIH.

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

IlonsTe sABIEHUN KaK W3MEHEHUH, NPOUCXOAUIMX C BEIIECTBAaMU. SIBICHMs, CBA3aHHBIE C M3MEHEHHEM KPHCTAJUIMYECKOTO CTPOCHHUSA
BEIIECTBA MPH MOCTOSIHHOM €ro coctase, (pusmueckue spineHus. Ousnueckue sSBICHUS B XUMHH: AUCTHIUISANMS, KPUCTAIUIM3ALMS, BHIIAPUBAHUE U
BO3TOHKA BEILECTB, LICHTPU(PYTUPOBAHUE.

SIBneHus, cBsi3aHHBIC C U3MEHEHHUEM COCTaBa BEIECTBA, - XUMUYECKUE peakuuu. [Ipu3Haku U yciaoBus NPOTEKAHUS XMMHUUYECKUX pEaKIUil.
ITonsaTne 00 3K30- ¥ PHIOTEPMUUYECKUX PEAKLMAX. Peakiuy ropeHus Kak 4acTHBIN Clydaid SK30TepMUYECKUX PEeaKLUi, IPOTEKAOUMUX C BblACICHUEM
CBETA.

3aKOH COXpaHEHHUsl Macchl BelIeCTB. XMMHUYECKHE YpaBHEHMsI. 3HaUeHUE UHJIEKCOB U K03 duunentoB. CocTaBiieHUE YpaBHEHUH XMMUUYECKHX
peaKkuui.

PacueTsl M0 XMMHYECKMM ypaBHEHHsM. Perienue 3aj1a4 Ha HaXOXXJEHHE KOJIMYECTBA BEILECTBA, MAacChl WM 00beMa NPOIYKTa peakluu 10
KOJIMYECTBY BEIECTBA, Macce WM 00beMy MCXOTHOTO BeliecTBa. PacyeTsl ¢ MCHOIB30BAHUEM TOHITHS «JIOJIsD», KOTJIa HCXOJHOE BEIIECTBO AaHO B
BH/JIE PACTBOpA C 3aJaHHOM MacCOBOH 10JIEH PACTBOPEHHOIO BELIECTBA NN COACPKUT ONPEIEICHHYIO A0 IIPUMECEN.

Peakunn paznoxenus. [lonarue o ckopoctn xumudeckux peakuuid. Karamusaropel. @epmMeHTHI.

Peakiuu coenunenus. Karanuruyeckue u Hekatanutuiyeckue peakuuu. O6paTuMble 1 HEOOpaTUMBbIE PEAKIIUU.

Peakuuu 3amermieHus. ONEKTPOXMMMUYECKUN PsJI HANOPSDKEHUH METAIOB, €ro HMCIOJb30BaHME JJIi HPOrHO3UPOBAHUS BO3MOKHOCTH
IIPOTEKAHUS PEAKLUI MEKIY METAJlJIaMU U paCTBOPaMH KUCIJIOT. Peakiiuy BBITECHEHNS OJHUX METAJIJIOB U3 PAaCTBOPOB MX COJIEH IPYTUMHU METAJLJIAMHU.

Peakiiuu oomena. Peakiiuu HelTpanuzanuu. Y CJIOBUSI TPOTEKAHUS Peakiii 0OMeHa B pacTBOpax /10 KOHIIA.

Tunbl XUMHUYECKUX peakiuil (0 MPHU3HAKY «YHUCIO M COCTaB MCXOJHBIX BELIECTB M MPOAYKTOB PEAKLUUU») Ha MpPUMEpPEe CBOWUCTB BOJBI.
Peaknus pasmokeHuss - 3JIEKTpOiau3 BOAbl. Peaknmm coequHeHus - B3aUMOJACHCTBHME BOJBI C OKCHJAAMHM METALUIOB M HeMeTauioB. [lonsAthe
«TUPOKCUIBD. Peakunu 3aMerieHus - B3aMMOJEHCTBHE BOJBI C LIEJOYHBIMU U IIEIOYHO3EMEIbHBIMU MeTalaMu. Peakiuu oOMeHa (Ha mpumepe
TUIpou3a Cyab(uaa allOMUHNS U KapOuaa Kanblys).

Pacuérnbie 3agaun. 1. Beruncienue no XMuMMYECKMM YpaBHEHUSAM MACChI WM KOJIMYECTBA BEIECTBA 110 U3BECTHOM MAcCe WM KOJIMUYECTBY
BELIECTBA OJIHOTO U3 BCTYMAIOIIMX B PEAKIMIO BEIIECTB UM MPOIYKTOB peakiuu. 2. Beiunucienue macchbl (KOJIMUYeCTBa BELIECTBA, 00beMa) PO yKTa
peaKIMy, eclii U3BECTHA Macca MCXOTHOTO BELIECTBA, COAEPIKAIIETo ONpPEAeNIEHHYIO O mpuMeceil. 3. BrrunciaeHne macehl (KOJIMYecTBa BEIIECTBa,
o0BbemMa) MpoyKTa peakliu, eclii U3BECTHA Macca pacTBOpa U MaccoBasi 10151 pACTBOPEHHOTO BEILIECTBA.

IIpenmeTHble pe3yJbTaThbl 00YYCHHS

VYyammiics OJKEH ymems.:

e KJaccU(UIUPOBATh XUMHUYECKHE PEaKIUH MO0 YHUCIY U COCTaBY MCXOIHBIX BELIECTB M MPOJYKTOB PEAKIMH; TEIUIOBOMY 3(PQexTy; Ha-
MIPABJICHUIO NPOTEKAHUS PEAKIIMH; YUACTHIO KaTaIN3aTopa;

® ICIIOJIb30BATh TAOJIMILy pAaCTBOPUMOCTH ISl ONIPEIETICHNSI BO3SMOXKHOCTH MPOTEKAaHUS peakuii 0OMeHa; 3JeKTPOXUMHUYECKUN Pl HATIPSKEHUH
(aKTUBHOCTH) METAJUIOB I ONPEEIICHNS BOZMOXKHOCTH MPOTEKaHUs peaklUuii MeXly METaJulaMU U BOJIHBIMH pacTBOPaMH KUCJIOT U COJIeH;

e HaOIIOAATh M ONUCHIBATH NMPU3HAKM MU YCIIOBHMS TE€UEHUS XMMMUYECKUX PEaKIMH, JieJaTh BBIBOJAbI HA OCHOBAaHUM aHajIM3a HAOMIONEHHH 3a
JKCIIEPUMEHTOM;

® TIPOBOJIUTH PAaCUeThl IO XUMHUECKUM YPABHEHUSAM Ha HaXOXKACHUE KOJIMYECTBA, MACCHI MM 00beMa MPOILyKTa PEaKI|H 110 KOJIUYECTBY, MAacce



Wil 00bEMY HMCXOJIHOTO BEIIECTBA; C HCIOJB30BAaHUEM MOHSTHS «JIOJI», KOIJla MCXOJHOE BEIIEeCTBO JaHO B BUIE PAacTBOpa C 3aJaHHON
MacCOBOM J0JIel paCTBOPEHHOI'O BEILIECTBA UM COACPIKUT OMPEICTICHHYIO JOJI0 MPUMECEH.

MeTanpeameTHbie pe3yJbTaTbl 00y4eHUs

VYyamuiicst 10JIKEH ymems:

COCTaBJIATh Ha OCHOBE TEKCTa CXEMBI, B TOM 4Hcie ¢ nmpuMeHeHneM cpencts UKT;
CaMOCTOSATENIFHO O(OPMIIATH OTYET, BKIIOYAIOIINIT OIMCaHNE SKCIIEPUMEHTA, €T0 PE3yJIbTaTOB, BBIBOJIOB;
WCIOJIb30BATh TAKOW BUJ MBICIIEHHOTO (MI€AIILHOTO) MOJECIMPOBAHUS, KaK 3HAKOBOE MOJICIMPOBAaHUE (HA MpUMEpEe YpaBHEHUH XMMHYECKHX
peakiuii);
paznuuaTh 00bEM U COJCpIKaHHUE TIOHITHH;
pas3IuyaTh POJOBOE U BUIOBOE MTOHSTHS;
OCYULIECTBIISITH POAOBUIOBOE ONPEIEIICHUE TIOHSTHH.
Jemoncrpanuu. Ilpumepsr ¢usnyeckux sBieHuil; a) miaBieHue mapaduna; 0) auddy3us AYMUCTHIX BEMIECTB C TOPSINEH JIAMIIOYKH

HakanuBaHus. [IpuMepsl XUMUYECKUX SBJICHUN: a) TOpeHUEe MarHus; 0) B3auMoJeiicTBHE COSIHOM KHMCIOTBI C MPaMOPOM MJIM MEJOM; B) MOJyYEHHUE
rugpokcuaa menu (Il); T) pacTBopeHHe MOTYYEHHOrO THIPOKCHIA B KHCIOTax; 1) B3aumojeiictBue okcuaa menu (II) ¢ cepHoil kucnotoit mpu
HarpeBaHUU; €) Pa3/IoKeHHE IepMaHTraHaTa Kajus; ) B3aUMOIeliCTBHE Pa30aBIEHHBIX KUCIOT C METAJIJIAMU.

JlabopaTopHuble onbIThl. 3. CpaBHEHHE CKOPOCTU MCIAPEHUs BOJIbI U CIIMPTA MO MCUYE3HOBEHUIO UX Kallelb Ha (UIbTPOBaJIbHON Oymare. 4.

OxucneHve Menu B IUIAMEHU CIHUPTOBKM WM ropenku. 5. IloMyTHeHHE WM3BECTKOBOW BOJbI OT BBLABIXAEMOIo yriekuciaoro rasa. 6. Ilomyuenue
YIJIEKHUCIIOTO Ta3a B3aUMOJIEHICTBUEM CObI M KMCIIOTHL. 7. 3amelieHre Meau B pactBope xiuopuaa Meau (I1) xenezom.

IIpakTuyeckas padora Ne S.[Ipu3Haku XMMHUECKUX pEaKLIUM.

IIpeaMeTHbIE PE3YIbTATDI oﬁvqemm:

VYyamuiicst JOJKEH ymems:

oOpataThcs ¢ 1a00paTopHBIM 000PYI0BaHUEM M HarpeBaTeIbHBIMU IPUOOPaMU B COOTBETCTBUU C MPaBUIAMH TEXHUKU O€3011aCHOCTH;
BBITNIOJHATH MPOCTENIINE pUeMbl paboThl ¢ JaOOpaTOPHBIM 000PYAOBaHUEM: J1a00PAaTOPHBIM IITATUBOM; CIIUPTOBKOI;

Ha0J10/1aTh 32 CBOMCTBAMHU BEILLECTB U SIBJICHUSMHU, IPOUCXOASIINMY C BEIIECTBAMU;

OIMCHIBATh XUMUYECKUI 3KCIIEPUMEHT C IIOMOILBIO ECTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMHUU;

JIEJIaTh BBIBOJIBI 10 PE3YJIbTaTaM IIPOBEJEHHOIO IKCIIEPUMEHTA;

TOTOBUTH PACTBOPHI C ONPEIEIEHHON MacCOBOU J10JIEN paCTBOPEHHOT'O BEIIECTBA;

IIPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JIOJIF0 PACTBOPEHHOI'O B HEM BEIIECTBA.

MetanpeaMeTHble pe3yJbTaThl 00y4YeHus

VYyamuiicss HOJKEH ymems.:

CaMOCTOATCIIbHO UCIIOJIB30BaTh OIIOCPEAOBAHHOC Ha6J'IIOI[€HI/Ie.



Tema 6. Teopusi 2IeKTPOTUTHYECKOM TUCCONMMAIMHI H CBOMCTBA KJIACCOB HEOPraHUYECKUX coequHennii (22 u)

[TonaTne 00 >MEKTPOIUTHUECKON AUCCOLUMUAIMH. DIEKTPOIUTHI U HEIIEKTPOIUTHL. MEXaHW3M AMCCOLHUAIMH AJIEKTPOJIUTOB C Pa3IUYHBIM
TUIIOM XUMHUYECKOH cBsA3H. CTeneHb IEeKTPOIUTHIECKON qucconanui. CUIbHBIE U Cl1a0ble 2JEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUH IIEKTPOIUTUYECKON aucconranui. VIOHHBIe YpaBHEHUSI peakiuid. Y CJIOBUS NMPOTEKaHUs peakiuu oOMeHa
MEXy 2JIEKTPOJIUTAMU 1O KOHLIA B CBETE HOHHBIX NPEICTABICHUMN.

Knaccugukaius HOHOB U UX CBOICTBA.

Kucnotsl, ux knaccudukanus. Juccouuanusi KUCIOT U UX CBOMCTBA B CBETE€ TEOPUM NIEKTPOIUTUYECKOHN nucconuanuu. MoekyspHble U
HMOHHBIE YPABHEHMsI PeaKkLUil KuciaoT. B3auMonelcTBue KUCIOT ¢ METallaMU. DJIEKTPOXMMUYECKUI psii HanpshKeHUil MeTtaiioB. B3aumopeiicTBue
KHCIOT C OKCHJaMU METalIoB. B3aMMOJEHCTBHE KHUCIOT C OCHOBAaHMAMHM - pEakuus HEWTpaau3auud. B3auMoIeiCTBHE KHCIOT C COJISIMMU.
Hcnonp3oBanne TabIUIBbl PACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBaHus, ux Kinaccuukanus. Jucconuanus OCHOBAaHMH M MX CBOMCTBA B CBETE TEOPUM AJIEKTPOJIUTHYECKOM JAMCCOLMALIUMU.
B3aumojeiicTBue OCHOBaHMM € KUCJIOTaMH, KHCIOTHBIMH OKCHJAMU M coJjisiMU. Vcmonb3oBaHHE TaOJIMLbI PACTBOPUMOCTH JJIsl XapaKTEPUCTUKU
XUMHYECKHUX CBOIICTB OCHOBaHUH. Paznoxenne HEPACTBOPHUMBIX OCHOBaHUI pu HarpeBaHuM.
Conu, ux kiaccu@UKanmus W JUCCOLMALMS pPa3IMYHBIX TUMOB cosieid. CBoilcTBa coieil B CBET€ TEOPUM SJIEKTPOIUTHUECKON JMCCOLMAINH.
B3aumoneiicTBue cosleil ¢ METAJUIAMM, YCJIOBHsS IPOTEKaHUs 3TUX peakiuil. B3aummozelcTBue cojeil ¢ KHUCIOTaMHM, OCHOBAaHMSMH U COJISIMM.
Hcnonb3oBanne TabIUIBl PACTBOPUMOCTH JIJIs1 XapaKTEPUCTUKU XUMHUUECKUX CBOMCTB COJIEH.

O06o00611eHMe cBeleHui 00 OKcHIax, UX KiIaccu(UKaui 1 XUMHUYECKHUX CBOMCTBaX.

['eHeTnyeckue pspl METAIIOB U HEMETAIIOB. ['eHeTnueckas cBsA3b MEXKy KjlacCaMl HEOPraHUYECKUX BELIECTB

OKHCIUTENBHO-BOCCTAaHOBUTEIbHBIE PEAKIIUU. OKUCIUTEND U BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTAHOBJICHHUE.

Peakuuu moHHOrOo OOMEHa M OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. COCTaBlI€HHE YpPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii METOA0M 3JIEKTPOHHOTO OasiaHca.

CBoiicTBa NMPOCTHIX BEIIECTB - METAIJIOB U HEMETAJUIOB, KUCIIOT U COJIEW B CBETE MPEJCTaBICHUN 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.
IIpenmerHbie pe3yJbTaThl 00YYCHHSA:

VYyamuiics NOJKEH ymems.:

® JCIOJIb30BaTh MpPH XAPAKTEPUCTUKE MPEBPAICHHUN BEUIECTB MOHATHUS: «PACTBOP», «IIEKTPOJUTHUUYECKAS AUCCOLUUALUSY, «IIIEKTPOIUTHD,
CHEDJICKTPOIHUTBI», «CTETMEHb UCCOIUAIINNY», «CHJIBHBIC DJIEKTPOJIHTBI», «CJIa0ble AJIEKTPOJUTHDY, «KATHOHBD), «AHHOHBD), «KHUCIOTBHD,
«OCHOBAHMSD», «COIN», KMOHHBIE PEAKIIUN», «HECOIe00pa3yIoIIie OKCUIBD), «CONe00pa3yroIIne OKCHIbD, «OCHOBHBIE OKCUIBD), «KHCIOTHBIC
OKCHJIbD», «CPEIHHE COJIN», «KUCIBIE COJIN», «OCHOBHBIC COJIN», «TE€HETHYECKUU pPAI», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN,
«OKHUCITUTENDY, KBOCCTAHOBUTENDY, KOKHCICHHE), «BOCCTAHOBIICHHUEY;

® ONUCHIBATh PACTBOPEHHE KaK (PU3UKO-XUMHUUYECKUHN TPOIIECC;

® JUUIIOCTPUPOBATh NPUMEPAMHU OCHOBHBIE TOJOXKEHHUS TEOPUU HIIEKTPOJUTUYECKOW JUCCOLMAIIMU; TEHETHMYECKYH0 B3aMMOCBS3b MEXKIY
BEILIECTBAMH (IIPOCTOE BEIIECTBO — OKCUJT — TUAPOKCH] — COJIb);

® XapaKTepU30BaTh OOIIME XMUMHYECKHE CBONCTBA KHCJIOTHBIX M OCHOBHBIX OKCHIOB, KHCIIOT, OCHOBAaHHH M COJEH C TO3UIMI TEopUu
BJIEKTPOIUTAYECKON AUCCOIMALINM; CYIIIHOCTh JIEKTPOJIUTHYECKON TUCCOMAIMU BEIIECTB ¢ KOBAJEHTHOM MOJISPHON U MOHHON XMMHUYECKOU



CBSI3bI0; CYIITHOCTh OKUCIIUTEIIEHO-BOCCTAHOBUTENIBHBIX PEaKIuil;

IPUBOANUTH MPUMEPHI PeaKLUil, TOATBEPKIAOIINX XUMUYECKHE CBOWCTBA KHMCIOTHBIX U OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHHUI U coJieH;
CYILLECTBOBAHHME B3aUMOCBSI3U MEK/y OCHOBHBIMH KJIaCCAMU HEOPIaHUUYECKUX BEILECTB;

KJIacCU(UIIUPOBATh XUMUYECKHE PEAKLIUU 110 «M3MEHEHHIO CTETICHEeH OKHMCIICHHUS DJIEMEHTOB, 00pa3yIoINX Pearupyrolie BEIeCTBay;
COCTABJIATh YPAaBHEHUS IEKTPOJIMTUYECKON JUCCOLMALMU KHCIOT, OCHOBAaHUM M COJICH; MOJEKYJSpPHBIE, MOJIHbIE M COKpAIllEHHbIE MOHHbIE
YpaBHEHHUS PEaKLMM C ydacTHEM 3JIEKTPOJIUTOB; YPAaBHEHUS OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI, UCIOJB3YSl METOJ 3JIEKTPOHHOTO
OanaHca; ypaBHEHUs PEaKLMH, COOTBETCTBYIOUIMX I1OCJIEJOBATEIILHOCTU («LEMOYKe») MPEBpaIleHUNl HEOPraHNYECKUX BEIECTB Pa3IMYHbIX
KJIaCCOB;

OIIPEAEIIATh OKUCIIUTEND U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE B OKUCIIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIUAX;

yCTaHaBJIMBAaTh IPUUYMHHO-CJIEICTBEHHBIE CBSA3M: KJIACC BELIECTBA — XMMHUYECKHE CBOMCTBA BEIIECTBA;

HaAOJIOAATh M OMKCHIBATh PEAKIIUN MEXKIY DIEKTPOIUTAMHU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOT'O MIIM POIHOTO) SI3bIKA U S3bIKA XUMHH;
IIPOBOJMTDH OIBITHI, TOJATBEPKIAIOLINE XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB.

MeTanpenMeTHme pe3yJdbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

JIeNIaTh [IOMETKH, BBIIMCKH, IUTUPOBAHUE TEKCTA;

COCTaBJIATh NOKJIAJ;

COCTaBJISATh HA OCHOBE TeKCTa rpaduku, B TOM uucie ¢ npuMeHeHneM cpeacts UKT;

BJIa/IETh TAKUM BHUJIOM M3JI0)KEHHS TEKCTa, KaK PacCykKICHHUE;

UCMOJb30BaTh TAKOH BHJ MBICIEHHOIO (MJI€aJIbHOT0) MOJEIMPOBAHHUSA, KaK 3HAKOBOE MOJIENUpOBaHME (HA NMpHUMEpe ypaBHEHHUH peakIuii
JUCCOLMAIIMHI, HIOHHBIX YPaBHEHUH peakiui, MOIypeakuil OKHUCIEHUS-BOCCTAHOBIICHNU );

pa3nuyaTh KOMIOHEHTHI JOKa3aTeNbCTBa (TE3UC, apryMEHTHI U (POpMY J10Ka3aTeIbCTBA);

OCYILIECTBIIATh MPAMOE UHAYKTUBHOE J10KA3aTEIbCTBO.

I[eMOHCTpaI[I/II/I. HcnpiTaHue BEIIECTB U HX pacTBOPOB HA 3JICKTPOIIPOBOAHOCTS. 3aBHCHMOCTD QJICKTPOIIPOBOAHOCTHU YKcyCHOﬁ KHCJIOTBI OT

KOHIEHTpaluu. B3anMoelicTBre 1IMHKa ¢ cepoid, consiHOM kucnoTol, xiaopuaom menu (I1). 'openne maruus.

JlaGopaTopHble onbIThI. 8. Peakiinu, XxapakTepHble Ul paCTBOPOB KUCIOT (CONSHOM Ui cepHOit). 9. Peakiuu, xapakTepHble A7 paCTBOPOB

uienoueit (ruapokcuioB Hatpus win kanusi). 10. Ilomyuenue u cBoiicTBa HEpaCTBOPUMOTro OCHOBaHMsI, Haripumep ruapokcuaa meau (II). 11. Peaknuw,
XapakTepHbIe /Il pacTBOPOB cojel (Hanpumep, A xjaopuaa meau (I11)). 12. Peakium, XxapakTepHble 1UIs1 OCHOBHBIX OKCHJIOB (HaIlpuMep, JIJIs OKCHIa
kanbius). 13. Peakiuu, XxapakTepHbIe 11 KUCJIOTHBIX OKCHJIOB (HAITPUMeED, TSl YIJIEKHUCIIOTO rasa).

IIpakTnyeckas padora Ne 6. CBoiicTBa KUCIIOT, OCHOBAHUH, OKCH/IOB U COJIEH.
IIpakTnyeckas padora Ne 7. Pemienue sKCiepuMEHTAIBHBIX 3aa4.



IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYyamuiicst JOJIKEH ymems:
e oOpamarbcs ¢ 1abopaTOpPHBIM 00OPYIOBAHHEM M HarpeBaTeIbHBIMU TPHUOOPAMHU B COOTBETCTBUH C MIPABUIIAMH TEXHUKU O€30TIaCHOCTH;
®  BBINOJHATH MPOCTEHIIHE MPUEMBI OOpAIICHHS C TJA0OPATOPHBIM 000PYI0BAHHEM: JIAOOPATOPHBIM IITATUBOM, CTUPTOBKOIA;
e HaOJIO/JATh 32 CBOMCTBAMH BEIECTB U SIBJICHUSIMH, TPOUCXOSIINMHE C BEIICCTBAMH;
® ONKCHIBATH XUMUUYECKHUI IKCIEPUMEHT C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POJAHOTO) S3bIKA U SI3bIKA XUMUU;
® JIeNIaTh BBIBOJBI 10 PE3YyJIbTaTaM MPOBEJICHHOTO IKCIIEPUMEHTA.

MeTanpenMeTnble pe3yJdbTaThbl Oﬁy‘leHHﬂ

Yyamuiicst JOJKEH ymems:
®  OmpeneniTh, HCXOs U3 YIeOHOH 3a/1a4H, HEOOXOIUMOCTh HEITOCPEICTBEHHOTO HITH OMIOCPEIOBAHHOTO HAOIIOACHNUS;
®  CaMOCTOSTEIBHO (POPMUPOBATH MPOTPAMMY IKCIICPUMEHTA.

TPEBOBAHMSA K YPOBHIO TIOAI'OTOBKU BbIITYCKHUKOB.

BbINyCKHUK HAYYUTCH:

* ONMCBIBATh CBOMCTBA TBEP/BIX, KHUJKHUX, A3000pa3HbIX BEIIECTB, BIACIASA UX CYIIECTBCHHbIE TPU3HAKY;

* XapaKkTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUI0 M CBOMCTBaM, YCTaHAaBIMBATh IPUYMHHO-CIEIACTBEHHBIE CBS3M MEXIy JaHHBIMHU
XapaKTEePUCTUKAMHU BEILECTBA;

* PacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHATHUH «aTOM», «MOJIEKYJIa», «XUMHUYECKHH 3JIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE
BEILECTBO», «BAIECHTHOCTBY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMMUH;

* U300pakaTh COCTaB MPOCTEMIINX BEIIECTB C MOMOIIBI0O XUMHUYECKHX (OPMYJ U CYHUIHOCTh XMUMHUYECKUX PEaKUUN C MOMOIIBI0 XUMHYECKHUX
YPaBHEHUMU;

* BBIUNCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACChI BEIIECTB, a TAKKE MACCOBYIO JIOJIF0 XMMUYECKOTO JIEMEHTA B COCIMHEHUAX
JUISL OLIEHKH UX NPAaKTUYECKOW 3HAYMMOCTH;

* CPaBHMBATh I10 COCTAaBY OKCH/Ibl, OCHOBAHUs, KMCIIOTBI, COJIH;

* KJIacCU(PULIMPOBATH OKCHU/IbI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 11O COCTAaBY;

* 110J1b30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM U XUMUYECKON MOCYOM;

* IPOBOJIUTh HECJIOXKHbIE XMMHMUYECKHE ONBITHl M HAONIOJCHHS 3a W3MEHEHHMSIMU CBOWMCTB BEILECTB B IPOLIECCE UX IMpeBpalleHuil; cobmoaaTh
MpaBWJIa TEXHUKH 0€30MacCHOCTH MPY MPOBEACHUH HA0IIOIEHUN U OIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBFHO KUCIOTHI M IMIEI0YH, MOJIB3YSICh MHIMKATOPaMU; OCO3HABATh HEOOXOAMMOCTh COOJIOAECHUS Mep 0e30macHOCTH
IpH OOPALEHUHU C KMCIOTaMH U ILEI0YaMHu.

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

* ONMCHIBATh U XapaKTEPU30BaATh TAOINYHYIO (OPMY IEPUOIUUECKOM CUCTEMBI XUMUUYECKHX 3JIEMEHTOB;




* XapaKTepu30BaTh COCTaB ATOMHBIX SIZIEp U paclpe/ieleHue YKcia IEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKUX 3JIEMEHTOB MaJbIX
IIEPUOJOB IEPUOJNUECKON CUCTEMBI, a TAKXKE KaJIMs U KaJIbLIUs;

* pa3nuyaTh BUbl XUMHUECKON CBSA3U: HOHHYIO0, KOBAJICHTHYIO HOJSIPHYI0, KOBAJICHTHYIO HETIOJIIPHYIO M METAJUIMUYECKYIO;

* 1300pakaTh IEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 0OPA30BAHHBIX XUMHUYECKUMH CBSI35IMH Pa3HOTO BUJIA;

* BBISIBJIATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAUIMUECKHX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIITMYECKHX;

* XapaKTepU30BaTh XMMHUYECKHE DJIEMEHTHl U MX COCIMHEHHS Ha OCHOBE IOJIOKEHHS JJIEMEHTOB B NMEPHOANYECKON CHCTEME M OCOOCHHOCTEH
CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUEHHE IEPUOJMYECKOrO 3aKOHA M IMEPHOJUYECKOW CUCTEMbl XMMHUYECKHX 3JIEMEHTOB
. . MenneneeBa; * 00bACHATh CyTh XMMUYECKHX IPOLIECCOB U UX MPUHLIMITUAIBHOE OTIMYUE OT (PU3HUECKUX;

* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMUUECKUX PEAKILIN;

* YCTaHABJIMBATh NPUHAIIEKHOCTh XUMUYECKOHN peakIMy K ONpeeIEHHOMY THILY 110 OJJHOMY U3 KJIaCCU()HMKALMOHHBIX PU3HAKOB: 1) MO Yuciy u
COCTaBY UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIUH (pEaKLUU COEMHEHUS, PA3JIOKEHUS], 3aMEILIEHUsI 1 00OMEHa); 2) MO BbIACICHUIO WU MOIIOIECHHIO
TEIUIOTHl (peaKkUM SK30TEPMUYECKHE U HHJIOTEPMUYECKHE); 3) MO M3MEHEHHUIO CTeNeHEeHl OKMUCICHHS XMMHUYECKMX OJJIEMEHTOB (peakiuu
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE); 4) IO 00paTUMOCTH Tpolecca (peakiiui o0paTuMbie 1 HeOOpaTUMBbIE);

* COCTaBJISITh YPaBHEHHUS SJICKTPOJIUTHUECKOW AMCCOLMALMM KUCIIOT, IIeJI04Yel, cosiel; MOJIHble M COKpAIlEHHbIE MOHHBIE YPaBHEHUS peakIUii
oOMeHa; ypaBHEHHS OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA;

* IPOTHO3UPOBATh MPOJYKThl XMMHUYECKHX peakuuil 1o Qopmyiiam/Ha3BaHUSM HCXOAHBIX BEILECTB; OMNPEAEIATh HCXOAHBIE BEIIECTBA IO
(dbopmynaM/Ha3BaHUSAM MPOTYKTOB PEAKIINH;

* COCTaBJISITh YPABHEHUS PEAKIMHA, COOTBETCTBYIOIIUX MOCJIEA0BATENLHOCTH («LEMOYKe») MPEeBpalleHH HEOPraHNYeCKUX BEIIEeCTB PAa3IMYHbIX
KJIaCCOB;

* BBISIBIIATD B IIPOLIECCE DKCIIEPUMEHTA NPU3HAKH, CBUIECTEIBCTBYIOIINE O MPOTEKAHUHM XMMHUYECKON PEaKIINH;

* IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOM J10JIEN pacTBOPEHHOTO BELIECTBA;

* OIIPENENSATh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT M LIEJIOYEH 110 U3MEHEHHUIO OKPACKU UHAUKATOPOB;

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

* ONpEeAETATh NPUHAICKHOCTh HEOPIaHNYECKUX BEIECTB K OJHOMY M3 M3YUYEHHBIX KJIACCOB/TPYII: METAJUIbl M HEMETAJUIbI, OKCHU/IbI, OCHOBaHMS,
KHCIIOTHI, COJIH;

* COCTaBJIATH (HOPMYJIbI BEIIECTB 110 UX Ha3BAHUSM;

* ONpEIENATh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTAHUUECKUX COCTUHEHUI IO BAJIGHTHOCTSIM U CTETICHSIM OKHCIICHHS JIEMEHTOB, a TaKXKe 3apsAAaM HOHOB, YKa3aHHBIM
B TaOJIMIIE paCTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJICH;

* OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS (U3MYECKUX M XUMHUYECKHX CBOMCTB MPOCTHIX BEUIECTB (METAVIOB M HEMETAJIOB) U UX BBICIIUX
OKCHJI0B, 00pa30BaHHbBIX JIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBONCTBA, XapaKTepHbIE ISl TPYIII OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JUIsl KAXKJI0T0 U3 KIaCCOB HEOPTaHUYECKUX BEIIECTB: KHCIOT, OCHOBAaHUH, COJIEH;

* IPUBOANTH IIPUMEPHI PEAKIIUH, TOATBEPKAAIOINX XUMUYECKUE CBONCTBA HEOPTAHNYECKUX BELIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* ONPEAETATh BELIECTBO-OKUCIINTEINb M BELIECTBO-BOCCTAHOBUTENb B OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUX;

* COCTaBJISITh OKUCIUTENHbHO-BOCCTAHOBUTENBHBIN OanaHc (U1 M3yYEeHHBIX PEaKIIMii) 10 MPEATI0KESHHBIM CXeMaM peaKIluii;

* IPOBOJIUTH J1JAOOPATOPHBIE ONBITHI, TOATBEPXKJAIOIINE XUMUUECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHUUYECKUX BEILECTB;



BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYUUTHCH:

* PaMOTHO 00paIaThCs C BEMECTBAMHU B IIOBCETHEBHOW KHU3HH,

* 0CO3HaBaTh HEOOXOJMMOCTH COOJIOIEHUS MTPABHJII SKOJOTMUYECKH 0€3011acHOT0 MOBECHHS B OKpPY’KaIOIIe IPUPOIHOI cpere;

* IOHUMAaTh CMBICII U HEOOXOJIUMOCTh COOJIIOJICHHS TMPEIIMUCAHUMN, TPENIaraéMpIX B HMHCTPYKIHSIX [0 HCIIOJIb30BAaHHIO JIEKAPCTB, CPEICTB
OBITOBOW XMMHH U JP.;

* ACIIOJIB30BaTh MPHUOOPETEHHBIC KIIFOUEBbIE KOMIIETEHTHOCTH TIPY BBITIOJTHEHUH UCCIIEIOBATEIBCKUX MMPOEKTOB 10 M3YYECHHUIO CBOMCTB, CITIOCOOOB
MIOJTyYCHHUS U PACIIO3HABAHUS BEIICCTB;

* pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTh, UCIIOJIB3YsI CPEICTBA YCTHOW M MMCBMEHHOW KOMMYHHKAIIMU TIPU padOTe ¢ TEKCTaMU yueOHUKa
1 JIOTIOJTHUTEIHHON JTUTEPATYPO, CIPABOYHBIMU TA0JIUIIAMH, TIPOSBIISITE TOTOBHOCTh K YBXCHHUIO HHOW TOYKH 3PEHHSI TIPU 00CYKIEHUU PE3yIbTAaTOB
BBIIOJIHEHHOW pabOThI;

* OOBEKTHBHO OIICHWBATh MH(POPMAIMIO O BEIISCTBAX M XUMHUYECKHX IPOIECCaX, KPUTHICCKH OTHOCUTHCS K TICEBIOHAYYHON WH(OpMAIINH,
HEI00POCOBECTHOMW peKiiaMe, KacaroIIeHcsl HCIIOJIb30BaHMsI Pa3INYHbIX BEIICCTB.

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

* ONKCHIBATh NU3YYECHHBIC OOBEKTHI KAK CUCTEMBI, TPUMEHSIS JIOTUKY CUCTEMHOTO aHAIN3a;

* MPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSIX IEePHOJUYCCKON CHUCTEMBI XUMHUYECKHX JJIEMEHTOB JUIsi OOBSICHCHHS W TPEABUACHHUS CBOWCTB
KOHKPETHBIX BEIICCTB;

* pa3BuBaTh HHPOPMAITMOHHYIO KOMIIETCHTHOCTH TIOCPEICTBOM YTITyOJICHHS 3HAHUH 00 UCTOPHH CTAHOBJICHHS XHMHUYECKON HAyKH, €€ OCHOBHBIX
MOHATHA, IEPUOAMYECKOT0 3aKOHA KaK OJIHOTO M3 BKHEUIITNX 3aKOHOB IIPUPO/IBI, & TAKKE O COBPEMEHHBIX JIOCTHKEHUSX HAYKU U TEXHUKU.

* COCTABJIATH MOJICKYJISIPHBIE U ITOJIHBIC HOHHBIC YPAaBHEHUS IO COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOAUTH MIPUMEPHI PEAKIUH, TOATBEPKAAIOIINX CYIIECTBOBAHNE B3aUMOCBSI3H MEX/1y OCHOBHBIMU KJIACCAMH HEOPTaHUYECKHX BEIIECTB;

* MPOTHO3UPOBATH PE3YJIBTATHl BO3JACHCTBHSI PA3IMYHBIX (DaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUYECKOUN PEaKIlnu;

* POTHO3UPOBATH PE3YIBTATHl BO3ACHCTBHS PAa3IUYHBIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHSI.

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

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENbHBIE WM BOCCTAHOBHUTEIBHBIE CBOWCTBA C YYETOM CTEMEHEH OKHCICHUS
3JICMEHTOB, BXOJISIIUX B €0 COCTaB;

* BBISIBIISITH CYIIIECTBOBAHHE TEHETHUECKOM B3aMMOCBSI3M MEXK/y BEIIECTBAMU B PSIIy: MPOCTOE BEMIECTBO — OKCHJI — THAPOKCHI — COJIIb;

* OPraHU30BbIBATh, MPOBOIUTH YICHHUYSCKHE TIPOCSKTHI 110 UCCIICAOBAHNIO CBOMCTB BEIIECTB, MMEIONTUX BAKHOE MPAKTUIECKOE 3HAUCHHE.




KanennapHo — remaTnyeckoe njianupoBanmne nmo xumuu no nporpamme O.C.I'abpuessina
(2 yaca B HeneJ110, Bcero 68 yacon)

KoJua-Bo

Jara

Ha3Banue TemMmbl ypoka IMpumeyanue
n/n YyacoB NPOBeJIeHUs
Tema 1. Beegenue (6u9)
1 BBoanblii nHCTpYKTaX 110 Th mipu paboTe B kaOMHETE XUMUHU. 14 1.09 §1, ymp. 4
ITpenmer xumuu. BemecTna.
2 | IlpeBpamienus BeniecTB. Poyib XUMHUM B )KU3HHU YEJIOBEKA. 14 3.09 §2, 3
IIpakTnyeckas padora Nel. «IIpuémer 8.09 c.174
3 lu
oOparnieHus ¢ 1adbopatopHbiM o0opyaoBanrnem» Uucrpykraxk Th
4 [lepuonnueckas cuctema XuMu4eckux 3nementon J1. 1. I 10.09 §4
MeHieneeBa. 3HaAKH XMMUYECKHUX 3JICMEHTOB.
5 Xumnuaeckue Gopmyibl. OTHOCUTEIbHAS aTOMHAsI U MOJICKYJISIpHAs 14 15.09 §5 ynop. 1,4
macca.
6 IIpakTuyeckas padora Ne2. «Habmronenue 3a ropsiieii cBeuoin» 14 17.09 C.180
Hucrpykrax Th
Tema 2. ATOMBI XHMHY€ECKHX 3JIeMEHTOB. (74)
7 | OcHOBHBIC CBEJIEHUS O CTPOSHUH aToMOB. COCTaB aTOMOB. I 22.09 §6,7
N3o0Tomnsl.
o CTtpoeHwe IeKTPOHHBIX 000JI0YEK aTOMOB. | 24.09 §8, 9¢.52ymp.2
q
WNownsl. MoHHAs XUMHYECKas CBA3b. 29.09 §10 ymp. 5
9 lua
c.62
10 | KoBajieHTHAs CBSI3b. 14 01.10 §11, ynp.2c.66
11 | Metaymmnyeckass XkMAYECKasi CBSI3b. 14 6.10 §12
12 O06o0011eHe U cUCTeMaTU3als 3HAHUH 110 TeMe: K ATOMBI 14 8.10 §4-12 I1oBTOpUTH OCHOBHBIE
XUMHYECKHX DJIEMEHTOBY TTOHSITHSI TEMBI
13 KonTtpoubnasi pabora Nel nio reme: «4dmombl xumuueckux 14 13.10
NEMEHMOBY
Tema 3. IIpocThie BenecTBa. (54)
14 | TlpocTeie BemiecTBa-METaJLIbI. 1g 15.10 §13
15 | IIpocTele BelecTBa ~-HEMETaJLIbL. AJTIOTPOIHSL. lu 20.10 §14, ynp.3
16 | KonmuecTtBo BemecTBa. Mosib. MossipHasi macca. 14 §15, ymp.1-3




17 MoutsipHbIii 00BEM Ta30B. 14 22.10 §16, ynp.1, 2
18 Pemenue 3amau mo remam: «Mospubiil 00bem 2a308, KOAUYECMBO 14 27.10 §15, 16 ymp. 4-5, ¢.85
seuecmeay.
Tema 4. CoeuHeHHEe XHMHYECKHX 3JI€MEHTOB. (164) 29.10
19 | CreneHb OKHCICHHUS. lu 10.11 §17, ynp.1,2
oo |BaxHueiimme ki1accel OMHAPHBIX COCAMHCHUI. OKCUIBL. la 12.11 §18, ymp.1 ,4
21 OcHoBaHusl. 14 17.11 §19, ynp.4-5
29 Kucnortsr. Ia 19.11 §20, ynp.3,5
23 | Comu. 14 24.11 §21
24 | CocraBienue GpopMyr COICH. 1y 26.11 §21, ymip.2,3
o5 O06o00mieHne U cucTeMaTu3anus 3HaHui 110 TeMe «BaxkHeiimme - 1.12 [ToBTOPUTH OCHOBHBIE IOHSTHUS
KJIaCChl OMHAPHBIX COCTUHCHUIY TEMBI
26 AMopdHBIE 1 KpUCTAIUNIMYECKHE BelecTBa. Kpuctammnyeckue 14 3.12 §22
PEIICTKH.
27 YucTrle BelecTBa U CMECH. 1g 8.12 §23
IIpakTnueckas padora Ne3. «AHanu3 MOYBBI U BOJIB) 10.12 C.181
28 lu
Hucrpykrax Th
29 | MaccoBast 10 KOMIIOHEHTOB B CMECH. 1 15.12 §24, yop. 2, 4,7
30 Pemenue 3amay Ha HaX0KOSHUE MAaCCOBOM JOIM KOMIIOHEHTOB 14 17.12
CMECH.
IIpakTyeckas padora Ned. «[Ipurorosnenue pactBopa caxapa ¢ 22.12 C. 185
31 | 3amaHHOI MacCOBOM JI0JICH paCTBOPEHHOTO BEIIECTBAY 14
Hucrpykrax Th
30 Kontpoabnas padora Ne2. mo teme: «Coedunerus XumuiecKux 14 24.12
INEMEHMOBY.
33 O06o011eHne U crucTeMaTu3alus 3HaHul 1o TeMe «BakHei1me 14 29.12
KJIACCHl OMHAPHBIX COCAMHCHHIN.
34 O06o01mIeHne u cucreMaru3anus 3HaHui 1o TeMe: «CoeTnHeHUs 14 10.01
XUMHUYECKHUX DJIEMECHTOBY.
Tema 5. U3MeHeHNsl, MPOUCXOASIIHE C BELIECTBAMMU. (124)
35 | ®usnueckue sIBJICHUS B XMMUHU. 14 14.01 §25, ymop. 3
36 | Xumuyeckue sBJICHUSA. XUMUYECKHE PEAKLIUH. 17.01 §26

lu




37 | 3aKOH cOXpaHeHHs MacChl BeecTBa. XUMUIECKUE YPABHEHUS. la 21.01 §27, yop. 2-3
38 | PacuéTpl MO0 XUMHUYECKUM YPaBHEHUSIM. lu 24.01 §28, ymp. 2,3
39 | Pemienue pacueTHbIX 3a/1a4 MO YPAaBHEHHUIO PEAKIIUU. I 28.01 §29-30 ymp. 1-2;
40 Pelienue pacyeTHbIX 3a71a4 HA BHIYMCIICHUE MAcChl IPOIyKTa 1 2.02 §31-32 ymp. 2,6
peaKIuu. B
THIBI XUMHUYECKUX PEAKLINH. 4.02 C.183
41 1y
THIBI XUMHYECKUX PEAKIUN HAa TPUMEPE CBOWCTB BOIBI. 9.02 §25-32
42 14 [ToBTOPHUTH OCHOBHBIE TTOHATHS
TEMBI
43 | CkopocTh xuMudeckux peakiuil. Katanuszaropsl. 14 18.02
IIpakTnyeckas padora NeS. 25.02 §25, ymop. 3
44 y la
« IIpnznaku xumuueckux peakuuin» Macrpykrax Th
O0o001IeHre U CHCTeMAaTU3alns 3HAHUN 110 TeMe «M3meHernus, 2.03 §26
45 | npoucxoosuue c geujecmeamu. l4a
46 Koutpoasnas padora Ne3. o teme «3menenus, npoucxoosuue ¢ 14 §27, ymp. 2-3
seuecmeamu. 4.03
Tema 6. PactBopenue. PactBopsl. CBoiicTBa pacTBOPOB 3JIEKTPOJIHMTOB. (224)
OKHCIUTEIBHO — BOCCTAHOBHUTEIbHbIE PeaKIHH
47 | PacTBopeHue xak GU3NKO — XUMHUECKUH mporiecc. THIbt 9.03 §34
pactBOpOB. IloBTOpHBIN HHCTpYKTaX 110 T.b. T4
48 11.03 §35-36, ynp. 1,4, 5
OnektponuTraeckas aucconunanus (D]1) lua
16.03 §37, ynp.2, 5
49 | Ocuosusie nonoxenns Teopun D. (TD) I C.237
50 | MoHHbIe ypaBHEHUS peaKIuit - 18.03 §32,37
C.240
51 | YcnoBus npoTeKaHUs XUMHYECKUX PEAKITUi MEXTy PaCTBOPAMH 14 20.03 §38, ymop. 3, 4
HJIEKTPOJIUTOB JI0 KOHIIA
52 | Kucnotsl, ux knaccudukausi. lu 1.04 §39, ymp. 3, 5




53 CBoiicTBa KHUCIIOT. 14 6.04 §40 ymp. 3
54 | OcHOBaHUS, HX KIIACCH(UKALIHL. 14 8.04 §41 ynp. 2,5
55 CBolicTBa OCHOBaHUI. g 13.04 §42, ymp. 2-4
56 | Oxcnusl, ux KIaccHuUKaLKs U CBOMCTBA. lu 15.04 C.241
Conu, ux cBoicTBa. 20.04 [ToBTOPUTH MOHATHE 00 HOHHBIX
57 la peakmusax
['eHeTnyeckas CBSI3b MEXAY KJIaCcCaMU HEOPTraHMYECKHUX 22.04 §43 ymp. 1,7
58 | coenmHenmii. lu
59 | IpakTuueckasi pa6ora Ne6. «CBoiCTBa KMCIIOT OCHOBAHHIA, 14 27.04 [ToBTOPUTH MOHSATHE 00 HOHHBIX
okcuioB U conen». Macrpykrax Th peaKIusax
60 O06o06menne u cuctemMaTu3anus 3HaHui 1o Teme: «PacTBopenne u 14 29.04 C.242
pPacTBOPBI».
61 | OkuciurenbHO-BOCCTaHOBUTENBHEIC peakiuu (OBP). 14 4.05 [ToBTOpPUTH OCHOBHBIC TTOHATHUS
TEMBI
62 Cocrasnenue aiekTpoHHOro 6ananca B OBP. lu 6.05
63 | CBoiicTBa MPOCTHIX U CIOXKHBIX BemlecTB B ceete T/ u OBP lua 11.05 C.244
IIpakTuyeckasi pa6ora Ne7. Pemenre sKCiepUMEHTAIBHBIX 337124 13.05 §34
64 lua
1o teMe: «OBP» Mucrpykrax Th
65 O06o01IeHre U CHCTeMaTH3aIus 3HaH!I 10 TeMe «PacTBopeHwme. 18.05 §35-36, ynp. 1,4, 5
PactBopsl. CBOCTBa pacTBOPOB 3JIEKTPOJIUTOB, HOHHBIE YPABHEHUS, lu
OBP».
HroroBasi koHTpobHasi padoTa Ned 3a Kypc XuMuH § Kiracca 20.05 §37, ymp.2, 5
66 lu
C.237
AHaJM3 UTOTOBOH KOHTPOJILHOM paOOTHI. 25.05 §32,37
67 lu
C.240
68 | IlopTtpeTHas rajepesi BETUKUX XHMHUKOB 1y 27.05 §38, ymp. 3,4




Iloypounoe nranuposanue no xumuu, 8 Kuacc,
(2uaca 6 neoenmw, 6cezo 68 uacos), YMK O. C. I'abpuenana

Ne Ne Coneprxanue MporpaMMHOIO Ko | Hdara IToBropenune | Jloma
YpOKa | ypokKa | MaTepualia - 1IHEe 3ananus, popmupyroume YV
1o o qec 3aja- Ucnonb3oBa-
npea- | Teme TBO HHE peryns- | mo3HaBa- | KOMMYHH- | JINYHOCT Hue UKT
METy ya- TUBHbIE | TEJIbHBIE | KATUBHBIE | HBIE
COB

Tema 1. BBenenne B xumuio (6 4acoB)
1 1 BBoanslii nHCTpYKTaXx 1o Th 1 @usznueckue | §1, ®opmu- | Gopmu- | PopMmu- dopmu-

pu pabore B KaOMHETEe XUMUHU. CBOICTBa, yop. 4 | poBaHuE | POBAHHE | pOBaHUE poBaHue

[Ipenmer xumuu. Beniectsa. ¢duznueckoe NOHATHSL | YMEHUS | YMEHUS MHTEpeca




TEJI0 0 XuMuUM | HabOmOMa | paboTaTh K
2 2 [IpeBpamenus Bemects. Poib 1 duznueckne | §2,3 | uee Tb, B Iapax, HOBOMY | BupTtyanbHas
XMMHH B )KU3HH YEIIOBEKA. CBOICTBa posu B Jienath OTBEYaTh | mpeame- | aboparopusi
3 3 IIpakTHyeckune padorni: Nel. 1 Atom c.174 | Ku3Hu BBIBOJBI | HA Ty. [Ipe3zenranus
«ITpuémsl YyeJloBeKa | Ipu BOIIPOCKI
oOpareHus ¢ J1abopaTopHbIM MpoOBEAC | YUUTeNs,
000pyIOBaHUEM) HUU YMCHHE
4 4 [Tepuoanueckas cucrema 1 §4 OIILITOB, | MCIIOJIB30-
XUMHUYECKHX 3ieMeHTOoB J1. 1. yMEHHs | BaTh
Meunneneesa. 3Haku paboTaTh | XMMHYECK
XUMHYECKHUX JJIEMEHTOB. C KHUTOH | Wi fA3BIK,
5 5 Xumudeckue GopMyIibl. 1 Haumenbiiee | §5 uc YMCHHC
OTHOCHUTENbHAS aTOMHAs U oO1ee yIp. nepuoau | paborarsb
MOJIEKYJIsIpHAs Macca. KpaTHoe, 1,4 YECKOH c
aToM, CHUCTe- XHUMHYEC-
MOJIEKyIa MOH. KO
MOCYIOH.
6 6 IIpakTHyeckne padoThbi: No2. 1 C.180
«Habnronenue 3a ropsieit
CBEUON»
Tema 2. ATOMBI XUMHUY€CKHUX 3JIEMEHTOB (/7 4acoB)
7 1 OcCHOBHBIE CBEICHHUS O 1 AToM. §6,7 ®opmu- | Gopmu- | PopMmu- ®opmu- | IIpesentanus
CTpOeHUU aToMOB. M30TOoMBI Crtpoenue pOBaHUE | pOBaHHE | pOBaHUE poBaHue
A]Ipa aToMa MOHSTUN | YMEHHUS | YMEHHUS UHTEepeca
8 2 CrtpoeHue 3JIeKTPOHHBIX 1 OneKTpoH §8, o cTpoe- | paboTaTh | ciymarh | K [IpesenTanus
000JI0YeK aTOMOB. ITepuon. 9c.52 | Hun c Y4UTENId, | KOHKpET-
['pynma ymp.2 | atoma, KHUTOH, | BECTH HOMY
9 3 Hounbl. MoHHAas Xumudeckas 1 §10 XMMHYEC | YMEHMs | QUAIOr C | XMMHYEC
CBSI3b. ymp. 5 | Ko WHTETPH | yUUTEJEM | KOMY
c.62 CBA3U U | pOBaTh U IPYTUMU | DJIEMEH-
10 4 KoBanenTtHast cBA3b. 1 §11, ee 3HAHUA yJalmuMu- | Ty, [IpezenTanms
ynp.2 | BUJax. u3 col. MOUCK
c.66 buzukn OMOJIHHA
11 5 Merammnueckass XUMHYECKast 1 §12 B TEILHON [Ipesenrtanus
CBSI3b. XUMHUIO. nHpopma
12 6 O000611eHMEe U cucremaruzamusg | 1 §4-12 o1 o [Ipesenrarus
3HaHUH MO TeMe: KATOMBI IToBTO HEM.




XUMHYECKUX DJIEMEHTOB)» pUTH
OCHOB
HBIE
TOHST
ust
TEMBI
13 7 KonTtpoabsnas pa6ora Nel no 1
TeMe: «Amombl XumMuuecKux
9EeMEHMOBY
Tema 3. IIpocThie BemecTBa (5 4acoB)
14 1 [IpocTeie BelecTBa-MeTAIIbI. 1 Ousnueckne | §13 ®opmu- | Ymenue | YMeHue Osnane- | IIpesenTanus
CBOIiCTBa poBaHHE | paboTaTh | COTPYAHU | HUE
15 2 [Ipocteie BemecTBa-HemeTamibl. | 1 Ouznueckue | §14, IOHATUA | C 4aTh C HaBbIKa-
AnnoTponusi. CBOIiCTBa yap.3 | o MeTan- | ydeOHM- | yYUTeJIeM | MM JUIs
16 3 KomnmaecTo BemecTBa. Mob. 1 OtnocurenpH | §15, nax, KOM, B [IOMCKE | TIPAKTH-
MonsipHas macca. asi aToMHast U | ynp.l- | HEMeTan | IOmoNHK | U cOope YECKOM
MOJIEKYJIIpHa | 3 Jnax, TENbHOW | MH(OpPMAI] | TeATeIb-
sl MaccChl KOJIMYeC | JUTepary | uw, HOCTH.
17 4 MonspHbIil 00BEM Ta30B. 1 KonmgectBo | §16, TBE pOM.IIEPH | CIIylIATh
BELIECTBA ymp.1, | BEleCT- | oau4ec- | €ro.
2 Ba. KO
18 5 Pemenne 3amad mo Temam: 1 KomuuectBo | §15, CHCTE-
«Monspnulii 06vem 2azos, BEIIIECTBA, 16 MOH.
KOJIUYECE0 8eujecmeaa. MOJIIpHast yop.
Macca, 4-5,
MOJISIPHBIN c.85
00BeM,
MOCTOSTHHAS
ABoranpo
Tema 4. CoennHeHnsi XMuMHYeCKHX 3j1eMeHTOB (16 yacoB)
19 1 CreneHb OKUCIICHHS. 1 §17, ®opmup | YMmenue | YMmeHue VYmenne | [IpesenTarus
ynp.l, | oBanue | pabotark | paboTaTh | UCIIOJNb-
2 MOHATHSL | C B [1apax, B | 30BaTh




20 2 Baxneiimme kmaccel OMHAPHBIX §18, 0
coequHeHni. OKCHUIIBI. yop.l | crenenun
A4 OKHUCJIE-
21 3 OcHoBaHUs. §19, HUS,
ynp.4- | KIaccoB
5 COE/IMHE
22 4 Kucnorst §20, | Hui,
ymp.3, | YACTBIX
5 BEIIECT-
23 5 Comu §21 Bax U
24 6 Cocrasiienue GopMyJI COJIeH. §21, CMCCsIX.
ynp.2,
3
25 7 O00011IeHIE U CUCTEMATU3AIUS [ToBTO
3HAHMU 10 TeMe «Baxknenmme pUTH
KJIaCChl OMHAPHBIX COSTUHEHUI» OCHOB
HBIC
MTOHST
us
TEMBI
26 8 AMOpdHBIE 1 KPUCTAIUTUYECKUE Atowm. §22
BENIECTBA. TUIIBI Monekyna
KPUCTATNICCKUX PEIIETOK duznueckoe
TEJO.
dusnvecKue
CBOMCTBA
27 9 UucThle BemecTBa 1 CMECH. Cwmecn. §23
Hucreie
BEIIIECTBA
28 10 IIpakTnueckas padora Ne3. C.181
«AHanu3 oYBBI U BOIBDY
HNucrpykrax Th
29 11 MaccoBast 1011 KOMIOHEHTOB B Cwmecu. §24,
CMECH. Yuctsle yIp.
BEIIIECTBA 2,4, 7
30,31 | 12,13 | Pemenue 3amad Ha HAaX0XKICHUE

MAacCOBOM JI0JIM KOMIIOHEHTOB

y4eOHH-
KOM,
yMEHHUE
COIIOCTaB
JISITh,
paboTaTh
c
hopmya
MH.

rpymnmnax,
OTBEYATh

Ha
BOIIPOCHI
YUUTEIS.

3HAHHA B
ObITY.

[Ipesenranus




CMCCH.

32 14 IIpakTHyeckasi padora Ne4, 1 C.
«[IpuroroBnenue pacTBopa 185
caxapa ¢ 3aJlaHHOM MaccOBOM
JI0JIE PACTBOPEHHOTO
BeniectBa»y Mucrpykrax Th

33 15 O06o001IeHne U cUCTeMaTU3AIUS
3HaHu# no teMe: «CoequHeHus
XUMHYECKHX DJIEMEHTOBY.

34 16 KoutpoabHnas padoraNe2 o |1 §13-
Teme «CoeTuHeHU XUMUYECKUX 24
AJIEMEHTOBY [ToBTO

pUTH
OCHOB
HBIC
MOHST
ust
TEMBI

Tema 5. U3meHeHus, mpoucxoasinue ¢ Bemecrsamu (12 yacon)

35 1 duznyeckue sIBIeHUs B Xumun. | 1 CrniocoOsr §25, ®opmu- | Ymenue | YMmeHue VYwmenne | IIpesentauus
pazneneHuss | ynp. 3 | poBaHue | paboTaTh | BECTH UHTETPU
cMecei MOHSTUN | C JTUAJIOT, poBath

36 2 XUMHUECKUE SBIICHHS. 1 §26 0 yueOHU- | paboTaTh | MOJyYeH

XUMUYECKHE peaKInu. XUMHYE- | KOM, B TMapax, HBIE

37 3 3aK0H COXpaHEHHS MacChl 1 §27, CKHUX nepuoau | padorars | 3HaHUA B | [Ipe3eHrtarnus

BelecTBa. XUMUYECKUE yIp. peakuu- | 4eCcKon c MPaKTH-
YpaBHEHUS. 2-3 X, UX CHCTE- YUYUTEIEM. | YECKOUH

38,39, | 4,5,6 | Pacuérsl 10 XUMHUYECKUM 3 KomuuectBo | §28, TUIIAX; MO, JKU3HH.

40 YPaBHEHUSIM. BELIECTBA. yOop. | YMEHHS | aNropur
MounsipHas 2,3 nucarhb MOM
Macca. p€aKkuuu paccTaB-

MounsipHblii u JIeHus
00BbeM paccraB- | kK03ddu-

41,42 |78 Tunsl XUMHYECKUX peakLni. 2 §29- | ATH IUEHTOB

30 ypaBHe- | B
yrp. HUE B XUMHYEC
1-2: XUMHYEC | KUX




43 9 CKOpOCTh XMMHUYECKUX 1 §31- | xkux ypaBHe-
peakuuii. Katanuzaropsl. 32 peakuuu- | HUSX;
yop. | sXx. yMeHHe
2,6 UHTETpU
44 8 IIpakTnyeckas padora NeS. 1 C.183 poBathb
« [Ipu3Haku XUMHYECKHUX 3HAHUS
peakuuin» Mucrpykrax Th u3
45 9 O0o0611eHre U cucreMaru3anus | 1 Peakun §25- ¢buzukn
3HaHU 110 TeMe «M3meHeHus, paznoxxenusi, | 32 B
NPOUCX00AWUE C BeUYECMBAMUY. coenuHenus, | [loBTto XUMHIO.
oOMeHa, pUTH
3aMelIeHUs OCHOB
HBIC
MOHST
ust
TEMBI
46 10 Kountpoabnas padora Ne3. o | 1
TeMe «HM3menenus,
NPOUCXO0AWUE C BEUYECMBAMUY.
Tema 6. Teopusi 2JIEKTPOJIUTHYECKOH TUCCONUALMHU M CBOICTBA KJIACCOB HeOPraHuyeckux coeguHenui (19 yacon)
47 1 PacTtBOpenue kak pu3nko — 1 Honnas §34 ®opmu- | @opmup | Popmupo | Popmup | IIpezentanus
XUMHYECKUM mporiecc. Tumnbl CBSI3b. pOBaHHUE | OBAHUE BaHUE OBaHUE
pactBOpoB. [1oBTOpPHBI KoBanentnas HNOHATHH | yMEHUS | YMEHUS YMEHUs
nHCTpyKTax no T.b. HEIOJISIPHAS 0 pabotaTth | paboTaTh | UHTETPU
U TIOJISIpHast pacTtBo- | cC UH/IWBUIY | POBaTh
cBs13b. lOHBI pax, y4eOHUK | albHO U B | 3HAHHSA O
48,49 | 2,3 DNeKTpoNIuTHYECKast 2 Kucnora §35- 3JEKTPO- | OM, napax, pacctBo- | [Ipe3enTtanust
muccouuanus (31) u treopus 36, JUTUYEC | QITOPUT | COTPYAHU | pax,
6| yhop. | Ko MaMH 4aTh C KHCIIO-
1,4,5 | nuccomu | cocTaBlie | yUHUTENEM, | Tax,
50 4 HonHble ypaBHEHUS peaKkIUi 1 OcHoBanue §37, anuu, HUs YMCHHE OCHOBa- | [Ipe3eHTanus
yIp.2, | MOHHBIX | MOHHBIX | 33JaBaTh | HUAX,
5 ypaBHEe- | YpaBHEH | BONPOCHL. | COJSIX U
C.237 | HUSX, UH " OKCHIaX
51 ) VYcnoBust mpoTekaHus 1 §32,3 | KHCIIO- paccraHo B [Ipesenrarus
XUMHUYECKHUX peaKkMi Mexay 7 Tax, BKH TOBCe/I-




pacTBOpAMH JIEKTPOIUTOB 10 C.240
KOHIIA
52-53 | 6-7 Kucnots! B ceere TO/] §38,
ynp.
3,4
54-55 | 8-9 OcHoBanus B cBete TO/] §39,
yop.
3,5
56 10 Oxcupl, ux Kinaccuukanus u §40
CBOWCTBA. ymp. 3
57 11 Conu, ux cBOMCTBa. §41
yIp.
2,5
58 12 I'enetnyeckas CBSI3b MEXKIY §42,
KJIACCAaMH HEOPTraHUIECKUX yhp.
COEUHEHUMA. 2-4
59 13 IIpakTuyeckas padora Ne6. C.241
«CBolicTBa KMCIIOT, OCHOBaHHH,
OKCHJIOB M COJIEH».
Hucrpykrax Th
60 14 O0o001IeHre ¥ CHCTEMAaTH3aI s IToBTO
3HaHui 1o Teme: «PacTBopenue pUTH
Y PAcTBOPEI». MTOHSAT
ue 00
HOHH
BIX
peaxit
UAX
61,62 | 15,16 | OxuciaureabHO- §43
BOCCTAaHOBUTEIIHHBIC PEAKITHH yIp.
(OBP). 1,7
63 17 CBoiicTBa MPOCTBIX U CIOMKHBIX [ToBTO
Beniects B ceete TO/] u OBP pUTH
MTOHSAT
ue o0

HOHH
BbIX

OCHOBa-
HUM,
COJIfX,
OKCHJIOB,
OKHCJIH-
TEJILHO-
BOCCTaHO
BUTEIb-
HBIX
peakuu-
SIX.

ko3 du-
IIMCHTOB
B
OKHCJIN-
TEJIbHO-
BOCCTaHO
BUTEITb-
HBIX
peaKIum-
AX.

HEBHYIO
KU3HBb.

[Ipe3enTanus

[Ipe3enTanus




peaxit

USX
64 18 IIpakTHyeckasi padora Ne7. C.242
Pemenne skcniepuMeHTAIBHBIX
3azad4 mo reme: «OBP»
HNucrpykrax Th
65 19 O06o001IeHne U cUCTeMaTU3AUS [ToBTO
3HaHui o teme «PacTBopeHue. pUTH
PactBopsbl. CBolicTBa pacTBOPOB OCHOB
AJEKTPOJIUTOB, HIOHHBIE HBIE
ypaBHeHus1, OBP». IIOHAT
ust
TEMBI
66 20 HToroBasi KOHTPOJILHASA
padota Ned4 3a kypc xumuu 8
KJlacca
67,68 | 21,22 | AHamu3 UTOTOBOM KOHTPOJIHHOU C.244

pabotsl. [lopTpetHas ranepes
BEJIMKUX XMMHUKOB.




Onncanue y4eOHO-METOAUYECKOT0, MATEPUATIBLHO-TEXHUYECKOT0 M HH(OPMAIMOHHOI0 00ecredyeHUus1 00pa3oBaTeIbLHOIO Mpoiecca.
HarypaabHble 00beKkThl. HaTypanbHbie 00BEKTHI, HCIIOIB3yeMbIe B O0YYCHIH XUMUH, BKIIOYAIOT B ¢€0sl KOJUIEKIIMM MUHEPAJIOB M TOPHBIX MOPO/I,
METAJIJIOB U CIUIABOB, MUHEPAJIbHBIX YI0OPEHH, I1acTMacc, KayuyyKoB, BOJIOKOH U T. A. O3HaKOMIIEHHE ydaluxcs ¢ o0pa3amMu UCXOAHBIX BEIECTB,
MOJYTIPOAYKTOB M TOTOBBIX M3EIHNI MO3BOJIAET NOTYYUTh HATrJISAHOE MPEACTaBICHUE 00 3TUX MaTepualiaX, UX BHEUIHEM BHJIE, a TAK)KE O HEKOTOPBIX
¢bu3nuecKkux CBONCTBaX. 3HAYUTENbHbIE Y4eOHO-TIO3HABATEIbHbIE BO3MOKHOCTH HMEIOT KOJUICKLHH, HW3TOTOBIIEHHBIE CaAMHUMH OO0YYaroIIMMHCS.
IIpenmMeTsl Uil TAKMX KOJUIEKLIUN COOMPAIOTCSI BO BPEMS SKCKYPCUI U IPYTUX BHEYPOUHBIX 3aHATHHM.

Konnekunu wHCmonb3yroTcs TOJNBKO ISl O3HAKOMJICHHMS YYalllUXCS C BHEIIHMM BHJIOM M (U3WYECKUMHU CBOMCTBAMM M3y4YaeMbIX BEIIECTB U
MaTepuainos. g MpoBeIeHUS XUMUYECKUX OIBITOB KOJIJIEKLIMU HCII0Ib30BaTh HEJIb3SL.
XuMHYecKHe peaKTHBbI U MaTepuajbl. OOpalleHHe cO MHOTMMH BeUIeCTBaMH TpeOyeT CTPOroro COOIIOJCHHS MPaBUJI TEXHUKH 0€30MacHOCTH,
0COOEHHO IPU BBIIIOJIHEHUU OIBITOB CAMUMU ydaluMucs. Bce HeoOxoqumMble Mephl MPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTAX U
WHCTPYKIUAX, & TAKKE B TOCOOUSX I YUUTENICH XUMUH.
Haubonee yacto ucnonpzyembie peakTHUBBI U MaTepUAIIbIL:
1) mpocThie BeliecTBa - Me/lb, HATPHiA, KaJIbIIUH, ATIOMHUHHUN, MarHHA, )KeJI€30, IIMHK, Cepa;
2) oxcunabl — meau (1), kampims, xenesa (1), maraus;
3) KHUCIIOTHI - COJIsSIHAs, CepHAsi, a30THAS;
4) OCHOBaHUS - TUAPOKCHU]I HATPHUS, THIPOKCH] KaJbIlUs, THIAPOKCH Oapusi, 25%-Hblil BOAHBIH PaCTBOp aMMHAaKa,
5) comu - xnmopuasl Harpusi, meau (1), sxenesa(lll); HuTparel kanus, Hatpus, cepedpa; cynbdatsel meau(ll), xkenesa(ll), xeneza(lll), amomunus,
aMMOHUS, Kanusi, OpOMUJ] HATPUS;
6) opraHuYecKue COCTMHEHHUS - KpaxMall, MIMIUPHH, YKCYCHAasl KUCIIOTa, METHUIIOBBIN OpaHKeBbIi, (heHON(TaICHH, TAKMYC.
Xumuyeckasi JJabopaTopHasi mocyAa, annaparbl U nNpudopsl. XuUMHUECKas Mocya MOApa3JeNsIeTcs Ha JIB€ I'PYNIMbL: JJs BBIIOJHEHHUS OIBITOB
YYAIIMMHUCS U IEMOHCTPAIIMOHHBIX OMBITOB.
[IpuGopsl, anmapaTel U YCTAaHOBKH, UCIOJIb3yEMbIE HAa YPOKaX XUMHHU, MMOAPA3JEISIOT HA OCHOBE MPOTEKAIOIMINX B HUX (U3NYECKUX U XUMHUYECKHUX
MPOLIECCOB C YYaCTHEM BEUIECTB, HAXOJAUIUXCS B PA3HBIX arperaTHBIX COCTOSHUSAX:
1) mpubopsI It pabOTHI C Ta3aMH - MOJyYCHUE, COOMPaHUE, OYMCTKA, CYIIKA, TIOTJIOICHHE T'a30B; PEaKIIMi MEXy TOTOKaMH ra30B;
2) ammapaThl ¥ IPUOOPHI IS OMBITOB C )KUIKUMHU U TBEPIBIMH BEIIECTBAMH - TIEPETOHKA, (GUIBTPOBAHUE, KPHUCTAIUTU3AIIHS; TPOBEICHUE PEaKIHii
MEXy TBEPJbIM BEIIECTBOM U JKHJIKOCTHIO, KUIKOCTHIO U KUJIKOCTHIO, TBEPABIMU BEIIECTBAMHU.
Bue 3T0ii knaccudukanum HaXoAsATCs IBE TPYMIBI Y4eOHOM anmapaTyphl:
1). 11 u3yueHus: TEOPETUUECKUX BOIPOCOB XMMHUU - WIUTIOCTPAIIHS 3aKOHA COXPAHEHUS MACChl BEIIECTB, JEMOHCTPALHS 3JIEKTPOIIPOBOTHOCTH
pacTBOPOB, JAEMOHCTpALMS JBHKEHHS HOHOB B D3JEKTPUYECKOM IIOJIE; JJI M3YYEHUsS CKOPOCTH XHMHUUYECKOW pPEaKUUh U XHUMHUYECKOTO
paBHOBECHS;
2). AJid WUTIOCTPAIMM XUMHUYECKUX OCHOB 3aBOJICKUX CITOCOOOB MOTyYEHHsI HEKOTOPBIX BEUIECTB (CEPHOM KUCIOThI, aMMHUaKa U T. I1.).
BcnomoraTenbHyIo posiik UTPal0T U3MEPUTETbHBIC H HarpeBaTeIbHbIe TPUOOPHI, PA3TMUHBIC TPUCTIOCOOTICHUS ISl BHITIOTHEHUS OTIBITOB.
Mopenu. O0beKkTaMu MOAETUPOBAHUS B XUMUH SBIISIIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJLIbI, 3aBOJICKHE allapaThl, a TAK)Ke MPOUCXOASIIUE TPOLIECCHI.
B npenogaBanuy XUMUU UCTIONB3YIOTCSI MOJIETH KPUCTAIIMYECKUX PEIIETOK anMasa, rpaduTta, cepsl, pochopa, okcuna yriepona(lV), nona, xenesa,
Meau, Maraus. Habopel Mozeneit aToMoB JIJ1s1 COCTaBICHUSI IIAPOCTEPKHEBBIX MOJIEIEH MOJIEKYJ MPU U3yYEHUN OPTraHUYECKON XUMUU.
YueOHble moco0usi Ha mMe4yaTHOH ocHoBe. B mporecce 00yueHUs] XMMHUHU HUCIOJIB3YIOTCS CIEAYIOUIME TAOIUIBI TOCTOSHHOTO SKCIOHUPOBAHUS:
«Ilepuoguyeckas cucrema xumudeckux snemeHToB J[. M. MenaeneeBa», «Tabmuiia pacTBOPUMOCTH KHCIIOT, OCHOBAaHHMH W COJCH», «DJEKT-
POXMMHMYECKUH Psi/i HANIPSHKEHUN METaJIOB).



Jlis opraHuzaludy CaMOCTOSITENbHONM paboThl 00ydYaromMXCS HAa ypOKaxX HCHOJB3YIOT pa3HOOOpasHble MUIAAKTHYECKHE MaTephalibl: TETpaaud Ha
IIEYaTHOM OCHOBE, KapTOUKHM C 3aJaHUSIMU pPa3HOM CTENEHHM TPYAHOCTH MJs M3YyYEHHUs HOBOI'O MaTepuasa, CaMONPOBEPKHM M KOHTPOJS 3HAHWM
y4aluxcs.

JKpPaHHO-3BYKOBbIe CpelcTBa 00y4eHHs. DKPaHHO-3BYKOBBIE IMOCOOMsS JENATCS HAa TpHU OOJBbIIME TPYIIBL: CTaTHYHBbIC, KBAa3WAMHAMUYHBIE U
nuHamuuHble. CTaTUUHBIMH YKPAaHHO-3BYKOBBIMH CPEJICTBAMU OOYUYEHHS ABISIOTCA AUA(DUIBMBI, TUANIO3UTUBEI (Claibl), EAMHUYHBIE TPAHCIAPAHThI
s rpadonpoextopa. Cepun TpaHCIAPAHTOB MO3BOJIIIOT UMHTHPOBATH JIBWKEHHE ITYTEM IOCIEI0BATEILHOIO HAJIOKEHHS OJTHOTO TpaHCHapaHTa Ha
npyroi. Takue ceprn OTHOCAT K KBa3UAMHAMUYHBIM SKPAaHHBIM TOCOOHSIM.

JIMHaMUYHBIMUA 3KPaHHO-3BYKOBBIMH TIOCOOMSMH SIBIISIOTCS TPOU3BENEHUS KHHeMaTorpada: JOKYMEHTAJIbHOTO, XPOHHUKAIBHOTO, MYJIBTHILIU-
KanumoHHoro. K 3TOi ke rpymnme OTHOCATCS SKpPaHHO-3BYKOBBIE CpeACTBAa OOydYeHUs, A MPeabsBICHHS WHPOPMALUU KOTOPHIX HEOOXOIaMMa
KOMITbIOTEpPHAs! TEXHUKA.

Texnuveckue cpeacrsa o0ydeHusi. [Ipy KOMIUIEKCHOM HCIOJIb30BaHUU CPEJCTB OOyueHHUs HEU30€XEH BOIPOC O BO3MOXKHOCTH 3aMEHBI OJHOTO
MoCcCOOMsl APYruM, HampuMep IEMOHCTPAIIMOHHOTO HIIM J1a0OpaTOpPHOIO OMbITa €ro H300pakeHueM Ha dkpaHe. MuHdopmamus, copepxariascs B
SKpaHHOM IOCOOWH, MPEJACTAaBISIET COOOW JIMIIL OTPaXKEHHWE PEalbHOIO0 MHpAa, U IO3TOMY OHA JOJDKHA HMETh ONOPY B UYyBCTBEHHOM OIIBITE
oOyuaromuxcs. B mpoTtuBHOM ciydae ¢opMupyroTcs HemnpaBuibHble U (QopMaiibHble 3HaHUA. OcoOeHHO omacHO (OPMUPOBAHHE HMCKAKEHHBIX
IIPOCTPAHCTBEHHO-BPEMEHHBIX MPEJCTABIECHUHN, TIOCKOJIbKY 3KPaHHOE MPOCTPAHCTBO M BPEMs 3HAUUTENIBHO OTJIMYAIOTCS OT PEAIbHOTO MPOCTPaHCTBA
U BpeMEeHH. DKpaHHOE MocoOre He MOKET 3aMEHUThH c000 peanbHbId 0OBEKT B MPOLIECCE €r0 MO3HAHUS BBUAY TOTO, YTO HE MOXKET ObITh HCTOYHUKOM
YYBCTBEHHOI'O OIbITAa O CBOMCTBAaX, CYIIECTBEHHBIX IPU U3YUEHHUU XUMHHU: IIBETE, 3alaxe, KPUCTAIUIMUECKOM CTPOEHUH U T. . B To ke Bpems npu
HAIMYUU y YYalluXCsl JOCTAaTOYHBIX UyBCTBEHHBIX 3HAHWUN HA HEKOTOPHIX dTamax OOy4YeHHsS BOCIPOM3BEICHHE XHMHUUYECKOTO OIBbITa B 3KPaHHOM
ocoOuu MOXKeT ObITh OoJiee 11es1eco00pa3HbIM, UEM €r0 MOBTOPHAS IEMOHCTpALUS.

IInanupyemsble pe3yJbTaThl H3y4eHHsI Y4eOHOI 0 IpeaMeTa.

B pesynbrare n3yuenus XumMun Ha 6a30BOM YPOBHE YUCHUK JTOJKEH
3HATH/MIOHUMATD:

® XHUMHYECKYI0 CUMBOJIMKY: 3HAKH XUMHYECKUX JIEMEHTOB, ()OPMYJIbI XUMUUYECKHUX BEIIECTB, YPABHEHUS XUMUICCKUX PEAKITU;

® BAXHEHUIINE XUMHUYECKUE TTOHSITHS: BEIIECTBO, XUMHUYECKUN IJIEMEHT, aTOM, MOJICKYJIa, OTHOCUTEIIbHBIC aTOMHAs M MOJIEKYJISIPHAs. MAcChl, HOH,
aJUIOTPOIHUSI, U30TOIbI, XUMUYECKAs CBSI3b, AJEKTPOOTPULIATETbHOCTh, BAJICHTHOCTb, CTEIIEHb OKUCIEHHUS, MOJIb, MOJISIpHAsl Macca, MOJIIPHBII
00BbeM, BeIecTBa MOJICKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOSHHUSI, PACTBOPBI, SJEKTPOJIUT W HEDJICKTPOIUT, HIEKTPOTUTHICCKAS TUCCOITUAIINS,
OKHUCJIUTEIh M BOCCTAHOBUTENb, OKHCIECHHE M BOCCTAHOBJICHHE, TEIIOBOM A((EKT peakinu, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajus,
XUMHUYECKOE PAaBHOBECHE, YIIIEPOAHBINA CKeNeT, (DYHKIIMOHAIbHAS TPYIINA, U30MEpHs, TOMOJIOTHS;

® OCHOBHBIC 3aKOHBI XUMHUU: COXPAHECHUSI MacChl BEIIECTB, MTOCTOSTHCTBA COCTAaBA, MEPUOIUICCKUN 3aKOH;

® OCHOBHBIC TEOPUU XUMHUHU: XUMUUYECKON CBS3H, JICKTPOJIUTHUCCKON TUCCOIUAIINN, CTPOSHUS OPTaHUUYECKUX COCTMHCHUI;



e BAKHEHIIME BELIECTBA M MaTEpPUAJIbl: OCHOBHBIC METAJUIBl U CIUIABBI; CEpHAas, COJsAHAsA, a30THAs U YKCYCHAas KUCIOTBI; LIEJIOYH, aMMHAK,
MUHEpaJIbHblE YyAOOpEHMs, METaH, STHIIEH, alleTHIeH, OEH30JI, TaHOJ, >KUPBI, MblIa, IJIIOKO3a, caxapo3a, KpaxMmall, KieTdaTka, OeikKH,
HCKYCCTBEHHBIE U CUHTETUYECKHUE BOJIOKHA, KAyYyKH, IUIACTMACCHI;

yMeTb:

e Ha3pIBATh: 3HAKU XUMUYECKUX JIEMEHTOB, U3yUYEHHBIEC BEIECTBA 10 «TPUBUAIBHON» WM MEXAYHApOIHON HOMEHKIIATYPE;

e oOnpeAesiTh. BAJICHTHOCTh U CTEIEHb OKUCIICHHMS XUMUYECKHX 3JIEMEHTOB, THUIl XMUMHYECKOW CBA3U B COCAMHEHUSX, 3aps] MOHA, XapakKTep
Cpelbl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COCIUHEHUH, OKUCINUTEIb U BOCCTAHOBUTEIND, IIPUHAICKHOCTh BEIECTB K Pa3JIMYHBIM KJIaccaM
OPraHUYEeCKUX COCAUHECHUM;

® XapaKkTepH30BaTh: 3JEMEHTHl MaJIbIX IEPUOJOB IO MX IOJIOKEHUIO B mepuoauueckoir cucreme J[.M.MenzaeneeBa; oOuipe XUMHUYECKHUE
CBOMCTBA METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX M OPraHUYECKUX COEAMHEHMM; CTPOCHHE W XMMHYECKHE CBOMCTBA
M3YYEHHBIX OPTaHUYECKUX COCTMHEHUM;

e OOBSICHATBH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT HMX COCTaBa W CTPOEHMS; MNPUPOAY XHUMHUECKOH CBSI3M (MOHHOM, KOBaJEHTHOM,
METAJUINYECKOH ), 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakuy U OJ0KEHNUS XUMUYECKOTO PaBHOBECHS OT pa3IMYHbIX (DaKTOpOB;

®  BBINOJHATh XUMUYECKUI HKCIEPUMEHT 110 PACHO3HABAHUIO BAKHEUIIMX HEOPraHUYECKUX (KHCIOPO, BOJOPOJ, YIVIEKUCIHBIM ras, aMMHak,
pacTBOPBI KUCIIOT U IIeNI0ueH, XJI0pHua-, Cyiab(aT -, KapOOHAT-UOHBI, MOHBI AMMOHUS1) U OPraHUYECKUX BELIECTB;

¢ BBIYMCJIATH. MAaCCOBYIO JIOJIO0 XMMHYECKOTO 3JEMEHTa Mo (OpMylie COeIMHEHHsI, MACCOBYIO JIOJIO PAaCTBOPEHHOTO BEIECTBA B PAcTBOPE,
KOJINYECTBO BELIECTBA, 00BbEM HIIM MACCy PEareHTOB WU MPOYKTOB PEaKIUH.

® MPOBOAUTBL CAMOCTOATENbHbIN MOUCK XMMUYECKOH HH(POPMALIUU C UCTIOIBb30BAHUEM PA3IMUHBIX UICTOUHUKOB (HAY4YHO-TIONMYJISIPHBIX U3aHUH,

KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); MCHOIb30BaTh KOMIIBIOTEPHbIE TEXHOJOTHH Ul 0OpabOTKM M IMepenadyd XUMHUYECKOM
nH(pOpPMaLIUU U €€ MPEACTABICHUS B pa3IuYHbIX (popmax;

HCI0JIb30BATh NPHOOpeTeHHbIE 3HAHUSA U YMEHHS B IPAKTHYECKOIi 1esiTeJIbHOCTH M ITOBCEIHEBHOM KM3HU JIJISA:

O00BSICHEHUS] XUMUYECKUX SIBJIEHUH, IPOUCXOIAUINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

ONpeIEICHUS BO3MOKHOCTH MPOTEKAHNS XUMUYECKUX ITPEBPALICHUI B Pa3JIUYHBIX YCIOBHSX U OLICHKH HUX MOCIEACTBUN;

9KOJIOTUYECKH IPAMOTHOI'O ITOBEJCHUS B OKPYKAOLIEH Cpelie;

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

0€30MacHOro 00paIIeHNs C TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, JJAOOPAaTOPHBIM 000PYIOBAHUEM;

MIPUTOTOBIICHHSI PACTBOPOB 3a/JaHHON KOHLIEHTPAIMH B OBITY M Ha IIPOU3BOJICTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOH H(OpMAILINH, TOCTYHAIOMIEH U3 pa3HbIX HCTOYHHUKOB.

JJOKYMEHTBI:

~

ITpuka3 Muno6puayku ot 17.12. 2010r. Ne 1897 «O0 ytBepkaenuu u eeneHuu B aeiicrsue ®I'OC OO0»

8. Ilpuka3z MunoOpHayku ot 17.05.2012 Ne 413 «OO0 ytBepknenun u BBenenu B aeiictue ®I'OC cpegnero( mosHOro) oomero
o0pa3oBaHU»

9. Ilucemo MunucrepcTBa obpazoBanus u Hayku P® ot 19 anpenst 201 1r. Ne03-255 «O BBenenuu dhenepaibHBIX TOCYAapCTBEHHBIX

00pa3oBaTeNbHBIX CTAHIAPTOB 00IIET0 00pa30BaHUS



10. Ilpukaz Muno6pHayku Poccuu ot 7 utons 2012 1. Ne 24480 «O0 yTBepknennn (eaepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa cpenHero (MoJHoro) o0IIero 00pa3oBaHUsDY

11. ®enepanbHOTO rocy1apcTBEHHOT0 00pPa30BaTEILHOTO CTAHJAPTa OCHOBHOTO 00IIero oopasoBanus (mpruka3 MuHHCTEpCTBAa 00pa30BaHUs U
Hayku Poccuiickoit @eneparyu ot 17 nexadps 2010 r. Ne 1897)

12. ITpumepHbIe TPOTPaMMBI 110 Y4eOHBIM MpeaMeTaM (eaepanbHOro 6a3ucHOro y4eOHoro IiaHa.

Pexomenayemas jureparypa.
1. Jlutepartypa, Mcnosib3yemMas yuuTeJeM:

- OCHOBHas Tumepamypa
1. 'abpuensn O.C. Ilporpamma kypca xumuu i 8-11 kitaccoB 061eodpazoBaTenbHbIX yupexaeHuit. — M.: JIpoda;

2. Tl'abpuensn O.C. Xumus: 8 kiacc : yaeOHUK I 00111e00pa3oBaTenbHbIX yupexaeHuil. — M.: [lpoda.

- 0ONOIHUMENbHASL TUMeEPamypa

1. I'abpuensn O.C. Uzyuaem xumuio B 8 ki1.: nuaaktuyeckue Matepuainsl / O.C. I'abpuensn, T.B. Cmupnosa. — M.: biuk mutoc

2. Xumus: 8 Kiacc: KOHTPOJIbHBIE U TpoBepouHbIe padboThl Kk yueobnunky O.C. I'abpuensna «Xumus. 8 kimace» / O.C. IN'abpuensn, [1.H. bepeskun, A.A.
VYiakoBa u ap. — M. : JIpooa;

3. lNabpuensu O.C., Buckoboitnukosa H.I1., fAmykoBa A.B. Hactonbnast kaura yuurtens. Xumus. 8 ki1.: Meroaudeckoe nocooue. — M.: [Ipoda;

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



5. Amnxumuk (http://www.alhimik.ru/) - omuH W3 Jy4ImIMX CalTOB PYCCKOSI3BIYHOTO XHMMHUUYECKOTo VHTEpHeTa OpHEHTHPOBAHHBIA HA YYHUTENS U
YUCHUKA, ITPCogaBaTeiad U CTyACHTA.

2. JlutepaTtypa, peKoMeHyemMas JJIsl Y4auuxcs.
- OCHOBHas Tumepamypa
Ia6puensu O.C. Xumus: 8 kiacc : yaeOHUK Ju1st 001meo0pa3oBaTelbHbIX yupexkaeHuil. — M.: [Ipoda.
- 0ONONIHUMENbHASL TUMeEPamypa
1. XKypHan «Xumus B HIKOJIE»;
2. Kontpen - Xumus s Bcex (http://kontren.narod.ru). - uHGOpMAIIMOHHO-00pa30BaTEIbHBIA CAUT IS TE€X, KTO M3y4aeT XMMHIO, KTO €€ MPeroacT,
JUTS BCEX KTO MHTEPECYETCS] XUMUECH.
3. Anxumuk (http://www.alhimik.ru/) - oguH M3 nydmmMX CaliTOB PYCCKOS3BIYHOIO XMMHUYECKOTO VHTepHETa OpPHEHTUPOBAHHBIA HA YUHUTES U
YYCHHUKA, IIPETIoaBaTelis U CTYICHTA.
4. DHIMKIONEANYECKUN CIIOBAPh FOHOTO XUMHUKA

3. Menunapecypchbil.
— CD «Heopranuueckas XMMHs», U3AATEIIbCTBO « Y UUTEIIbY»
— CD «llIxona Kupwina u Medoaus», U31aTeIbCTBO « Y UUTEITb)
— Xwuwmus. [Ipocsemienue «Heoprannueckast Xumus»,. 8 kiiacc. (Ha 2-X IMCKax)
—  Xumus (8-11 kmacc). Buptyansnas naboparopust (yaeOHOE JIEKTPOHHOE U3/IaHUE)



