


IMNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma mo XumMHuM Il 8§ Kjacca pa3paboTaHa Ha OCHOBE (hefepalbHOTO TOCYAApCTBEHHOTO OOpa30BaTENIbHOIO CTaHAapTa
OCHOBHOTO o01iero
o0pa3oBaHus, YTBEPXkKIAEHHOro MpuKazoM MuHucTepcTBa oOpa3oBaHus M Hayku Poccuiickoil @enepauuu ot 17.12.2010 r. Ne 189, mpumepnoit
OCHOBHOU
00pa3oBaTeNbHOM MPOrpaMMBI OCHOBHOTO O0IIero oOpa3oBaHus, 0J0OpeHHON perieHneM (eaepaabHOro ydeOHO-METOIUIECKOr0 OOBEIUHEHHS 10
o0memMy
oOpa3zoBanuto, nmpotokon ot § ampens 2015 r. Nel/l5, ¢enepanbHOro mepeuns: y4eOHHUKOB, PEKOMEHIYEMbIX K HCIIOJIB30BAHUIO TPU pean3aluu
UMEIOIIUX
TOCYJapCTBEHHYIO AKKpEAHMTAIMI0 00pa30BaTENbHBIX MPOTpaMM OCHOBHOTO OOIIEro OOpa3oBaHMsA, YTBEPXKIEHHOTO IpUKa3oM MHHHCTEpCTBa
oOpa3zoBaHUs u
Hayku P® ot 31 mapra 2014 r. Ne253, yueOunk Xumuu s 8 kiacca, aBrop ['abpuensa O.C.; ocHOBHOH o0pa3zoBaTenbHON mporpammsl MAOY
«HoBozaumckas COILl», npumepHoil mporpamMmbl 1Mo reorpaduu sl OCHOBHOM IIKOJBI C y4EeTOM aBTOPCKOM MpOrpaMMbl MO XHMHHU aBTOpA
["aOpuensn 0.C;
yaeOnoro mmana MAOY «Hoso3zanmckass COII» va 2020-2021 yueOHbIl To1; MogoxkeHus o padodeit mporpamme MAOY «Hoozanmckas COLLy.

[Iporpamma paccuurana Ha 68 yacoB (2 yaca B Hezaeno). JlaHHas mporpamMma KOHKPETH3UPYET COJepKaHUE CTaHIapTa, Aa€T paclpeesicHue
y4eOHBIX YacoB IO pasjeiiaM Kypca, MOCIeJOBATeIbHOCTh M3YUEHUS TEM U Pa3/IeNioB ¢ YU4ETOM MEXKMIPEIMETHBIX U MPEIMETHBIX CBSA3EH, JTOTUKU
y4eOHOTr0 MpoI1iecca, BO3pacTHBIX OCOOEHHOCTEH yJaluxcs.

XuMusi, Kak OJJHAa U3 OCHOBOMOJATAIOIINX 00JacTeil €CTECTBO3HAHNUSA, SIBISIETCS HEOTHEMIIEMOM 4acThio 00pa30BaHuUs IIKOIBHUKOB. Kaxbrit
YEJIOBEK XMBET B MHUPE BEIIECTB, TIOATOMY OH JIOJDKEH UMETh OCHOBBI (DyH/IAMEHTAJIBHBIX 3HAHUHA MO XUMUHU (XMMUYECKasi CHUMBOJIMKA, XHMUYECKHE
MOHSTHSI, (PaKThl, OCHOBHBIC 3aKOHBI M TEOPHWH), MO3BOJSIONINE BHIPAOOTATh MPEACTABICHHS O COCTaBE BEIIECTB, UX CTPOCHUU, MPEBPAILICHUIX,
MPAaKTUYECKOM HCIOJIB30BAHUH, a TaKXkKe 00 OMACHOCTH, KOTOPYIO OHHM MOTYT IMpPEICTaBIATh. V3ydas XMMHUIO, ydaluecs y3HAIOT O MaTepHaIbHOM
€/IMHCTBE BCEX BEIIECTB OKPYKAIOIIEr0 MHUPA, 0OYCIOBIEHHOCTH CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, O3HABAEMOCTH U MPEICKa3yeMOCTH
XUMHYECKHX sIBJICHUU. V3yueHrne CBONCTB BEIIECTB M UX MPEBPAIICHUH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS, a TIpaKTU4ecKast paboTa ¢
BeliecTBaMu (J1abopaTopHBIE OMBITHI) — TPYAOIIOOHIO, aKKYpaTHOCTH U coOpaHHOCTH. Ha mpumepe XMMUHM ydaliyecsl MOITYy4aroT MPeICTaBICHUS O
METOax MO3HAHUsI, XapaKTePHBIX I €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIIEHOM U TEOPETUIECKOM).

Paboyast mporpamma yueGHOro Kypca XMMHHU JJIs 8 Kjlacca cocTaBjieHa Ha ocHoBe IIpumepHO mporpaMMbl OCHOBHOTO O0IIEro oOpa3zoBaHus
1o XuMuH (0a30BbI YPOBEHb) M IPOrpaMMbl Kypca XUMUU JUIsl ydaluxcs 8 KjiaccoB o01eo0pa3zoBaTeNbHbIX yupexaeHuit apropa O. C. ['abpuensina
(2010 rona).

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B HEJIENIO), B TOM YUCJIE HAa KOHTPOJIbHBIE PabOThI- 4 yaca, MpakTHIecKue paboTel —9 yacos.

ConeprkaHue mporpaMMbl HaIlpaBJICHO HA OCBOCHHE yJalllUMKCS 3HaHUH, yMEHHUI U HaBBIKOB Ha 0230BOM YpPOBHE.

ey n3ydyeHusi XMMHUM B 8 KJacce:
* OCBOEHHE BaXHEHIINX 3HAaHUI 00 OCHOBHBIX MOHATHAX U 3aKOHAX XMMMHU, XUMHUECKOW CUMBOJIMKE;

* OBJAJCHUE YMEHUSMHU HAONIONAaTh XUMUYECKHE SIBICHUS, MPOBOJUTh XUMHUECKUN SKCIIEPUMEHT, MPOU3BOJUTH PACUEThl HA OCHOBE XUMHYECKHX
(dbopMyIl BEUIECTB U YPaBHEHUN XUMUYECKUX PEaKIIHii;



* pa3BUTHE TIO3HABATENBHBIX WHTEPECOB M MHTEIUICKTYAIbHBIX CHOCOOHOCTEHl B TMpollecce TPOBEIEHUs XHMHUYECKOTO HKCIEPUMEHTA,
CaMOCTOSITENIbHOTO IPUOOPETEHUS 3HAHUI B COOTBETCTBUU C BO3HUKAIOUIMMU )KU3HEHHBIMU OTPEOHOCTIMH;

* BOCIHTaHUE OTHOILIEHUS K XMMHH KaK K OTHOMY U3 ()yH/IaMEHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMSI U AJIEMEHTY 00IIeueI0OBeYeCKON KyIbTYypHI;

* NpPUMEHEHHUE MOJYYEHHbIX 3HAaHUW M yMEHHUH Juisi 0€30IacHOro HMCIOJIb30BaHUS BEIIECTB M MaTEpHUajOB B OBITY, CEIbCKOM XO3SIICTBE U Ha
MIPOM3BOJCTBE, PEUICHUS] MPAKTUYECKUX 3a7ady B IOBCEAHEBHOW XU3HHU, NPEAYNPEXKICHUS SBICHUN, HAHOCALIMX BpEJ 3J0pPOBbIO UEJIOBEKA M
OKpY>Karollen cpene.

3agaun:

1.ChopmupoBath 3HaHWE OCHOBHBIX TTOHITHI M 3aKOHOB XUMUHU;

2. BocnuThIBaTh 00IIEYETOBEYECKYIO KYIBTYPY;

3. Yuute HaOII01aTh, MPUMEHSATH MOJYYSHHbIE 3HAHUS Ha MPAKTHKE.

JINYHOCTHBIMHU pe3yJIbTaTaAMHU M3YUYEHMs IpeaMETa «XUMHUS» B 8 KIIacce SBJISIOTCS CIEAYIOIUE YMEHUS:

® 0CO3HaBaTh €IUHCTBO M IIEJIOCTHOCTh OKPYXKAIOIIETO MHUPA, BO3MOXXHOCTH €r0 TO3HABAEMOCTU U OOBSICHMMOCTH HA OCHOBE JOCTHKCHHIM
HayKH;

® [IOCTENEHHO BHICTPAauBaTh COOCTBEHHOE 1I€JI0CTHOE MUPOBO33PEHHE: OCO3HABAThH MOTPEOHOCTh U TOTOBHOCThH K CAMOOOpPa30BaHUIO, B TOM YHCIIE
U B paMKaX CaMOCTOSITEJIbHOM J1€ATeIbHOCTH BHE ILIKOJIbI;

® OIICHUBATH )KU3HEHHBIC CUTYaLlUU C TOYKU 3peHUs O€3011aCHOTr0 00pa3a )KU3HU U COXPAHEHHUS 37J0POBbS;

® OLICHUBATb YKOJIOTUYECKUNA PUCK B3AUMOOTHOILLIEHUIN YEJIOBEKA U IIPUPOJIBL.

¢ GOpMHPOBATH IKOJOTMUYECKOE MBIIUICHHE: YMEHHUE OLIEHUBATh CBOIO JEATEIBHOCTb U IMOCTYIKHU JAPYIHX JIIOJEH C TOUYKU 3pEHHS COXPAHEHUS
OKpY’KaloLlel Cpe/ibl - FapaHTa XKHU3HU U OJ1aronoiryyus el Ha 3emie.

MeTanpeaAMeTHBIMM Pe3yJIbTaTaMu U3yUeHHs Kypca «XUMHsD» SIBIETCS (OPMHUPOBAHUE YHUBEPCAIBHBIX yueOHbIX aAericTBuil (VY I).

Pezyramusnvie YV/I.
® CaMOCTOSITENILHO OOHAPYKUBATH M POPMYITUPOBATH YUEOHYIO TPOOIIEMY, ONIPEIEISATh IeTh Y4COHO! NeITeTbHOCTH;

® BBIJIBUTaTh BEPCUU peLICHHUs MPoOIeMbl, 0CO3HABaTh KOHEUHBIN PE3yNbTaT, BBIOMPATh U3 MPEII0KEHHBIX U UCKATh CAMOCTOSATEILHO CPECTBA
JOCTHIKCHHUS LICIIH;

® COCTaBJIATh (MHAUBUAYAIbHO WIN B TPYIIIE) [JIaH PELICHUS TPOOJIEMBbI;
e paboTasl 10 MJIaHy, CBEPSITh CBOU JIEUCTBUS C LENbIO U, TPU HEOOXOIUMOCTH, UCIIPABIIATH OILIMOKU CAMOCTOSITENIBHO;
® B IMAJIOTE C YUUTEJIEM COBEPILICHCTBOBATh CAMOCTOSTENILHO BBIPAOOTaHHBIE KPUTEPUU OLIEHKH.

Tloznasamenvrnvie YVII:

® aHAJIM3UPOBATh, CPAaBHUBAThH, KJIacCU(DULIMPOBATh U 000011aTh (HaKTHI U SIBICHUS. BBISBISATS IPUUMUHBI U CIEICTBUS MIPOCTHIX SBJICHUH.
® OCYIIECTBIISTH CPABHEHHUE, KIIACCH(PHUKAIINIO, CAMOCTOSTEIILHO BBIOMPAsi OCHOBAHUS M KPUTEPHH ISl YKa3aHHBIX JIOTHYECKHUX OTEpaIuii;
® CTPOMTH JIOTHYECKOE PACCYKIECHUE, BKIIOYAIOIIEE YCTAHOBIEHNE IPUYNHHO-CJIEICTBEHHBIX CBA3EH.

® cO3JaBaTh CXEMaTHUECKUE MOJIEIH C BBIJICICHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK 0OBEKTA.

® COCTaBJIATh T€3UCHI, PA3JIMUHbIC BU/IbI IIJIAHOB (IIPOCTHIX, CJIOKHBIX U T.II.).



e IpeoOpazoBbIBaTh UH(POPMALIMIO U3 OJJHOTO BHUJIA B APYroi (TabiauIly B TEKCT U IIp.).
® YMETh ONPEENSITh BO3MOXKHBIE MCTOYHUKH HEOOXOJUMBIX CBEJECHHM, NMPOU3BOAUTH MOMCK HMH(OpPMAlMM, aHAJIU3UPOBATh U OLEHUBAThH €&
JIOCTOBEPHOCT.

Kommynuxamuenuwvie YVJI:

CamocTosITeIbHO OPraHW30BBIBaTh YU4EOHOE B3aMMOJEHCTBHE B Ipymme (Ompenesars oOlue e, pacupeAesTh PoJid, JOrOBapUBaThCS APYT C
IPYroM | T.1.).

IIpenmMeTHBIMH pe3yJIbTATAMH U3YUCHUS IPEIMETA ABIISIOTCA CIEAYIOIINE YMEHMUS:
® OCO3HaHHUE POJIU BEIECTB:
- OIPEIEISTh POJIb PA3JINYHBIX BEILIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHUE XUMUYECKUX MPOLECCOB:

- IPUBOJIUTH IPUMEPBI XMMUUECKHUX MPOIIECCOB B IPUPOJE;

- HAXO/IUTh YEPThl, CBUIETEIBCTBYIONIME 00 OOLIMX MPU3HAKAX XMMUYECKHUX MPOLIECCOB U MX Pa3IUUUAX.

® 1CNIOJIb30BAHME XMMHUUECKUX 3HAaHUH B OBITY:

— O0BACHATH 3HAYCHHE BEIIECTB B )KU3HU U XO3A1CTBE YEIOBEKA.

® OOBACHATH MUP C TOUKH 3PEHUS XUMHUU:

— IEePEUYMCIIATh OTINYUTEIbHBIE CBOMCTBA XUMUYECKUX BELIECTB;

— pa3nuyaTh OCHOBHBIE XUMHUUYECKUE MPOLIECCHI;

- OIPEJENSITh OCHOBHBIE KJIACCHl HEOPTaHUYECKUX BELIECTB;

- IOHUMATh CMBICT XUMHUYECKUX TEPMUHOB.

® OBJIa/ICHHE OCHOBAMH METOJIOB MO3HAHUS, XapAKTEPHBIX VISl €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTh METO/Ibl XMMUUECKON HayKU (HaOJI0IeHUE, CPaBHEHHUE, SKCIIEPUMEHT, U3MEPEHHUE) U UX POJIb B [IO3HAHUU IIPUPOJIBI;
- IPOBOJUTH XUMHUYECKHUE OMBITHI U SKCIEPUMEHTHI U OOBSICHSITH UX PE3YJIbTaThI.
® yMEHHE OLIEHUBATh MIOBEJICHUE YEJIOBEKA C TOUKH 3PEHUS XMMUUECKON 0€30M1aCHOCTH IO OTHOIICHUIO K YEJIOBEKY U MPUPOJIE:
- UCTIOJIb30BaTh 3HAHUSI XUMUH NP COOJIOACHNH TPaBUII UCTIOIBb30BAaHUs OBITOBBIX XMMUYECKHX MPENapaToB;
— pa3nnyaTh onacHble U 0e30IacHbIe BELIECTBA.

Pabouyast mporpamMma mocTpoeHa Ha OCHOBE KOHLIEHTPHUYECKOTO IMOAXO0Ja. JTO JOCTHTaeTCs MyTEM BBIYICHEHUS JUJAKTHUECKOW eIUHUIIBI —
XMMHYECKOI0 JIEMEHTA - U JaJIbHEHIIEM yCI0KHEHUU U PaCIIUPEHUH €€: 3/1eCh TAKOBBIMM BBICTYNAIOT (POPMBI CyIIECTBOBaHMS (CBOOOIHBIE aTOMBI,
NPOCTHIE W CJIOKHBIE BEIeCTBa). B mporpamme y4yuThIBaeTCs peanu3anusi MEXIPEIMETHBIX CBsi3ell ¢ KypcoMm ¢usuku (7 kiacc) u ouonoruu (6-7
KJIacChl), TJ€ JAeTCs 3HAKOMCTBO C CTPOEHHEM aTOMa, XUMHUYECKOW OpraHu3aliei KJIeTKH 1 mpoueccaMu 0OMeHa BEIEeCTB.

OcHoBHOM (hopMOIi OpraHu3aK y4eOHOTO TMpolecca sSBISETCS KIacCHO-ypoUuHasi cuctemMa. B kadecTBe OMONMHUTENBHBIX (POpM OpraHu3alium
00pa30BaTEILHOrO IMpoliecca HCHOIb3YeTCsl CHUCTEMa KOHCYJIbTAlMOHHOW MNOJAEP)KKHM, WHAMBHUIYAJIBbHBIX 3aHATHH, CaMOCTOsATENbHAas padboTa
yUYaIIUXCs ¢ UCTIONIBb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH.

[IpeoOnanatomeit ¢opmMoil KOHTPOJSL BBICTYNAIOT IHCbMEHHBIH (CaMOCTOSITEIbHBIE M KOHTPOJbHbIE pPAa0OThI) M YCTHBIA OIPOC
(cobecemoBanue).



3a ocHOBy paboueil mporpaMmbl B3fTa NporpamMma Kypca xuMmum s 8-11 kmaccoB obmieoOpaszoBatenbHbiX yupexaeHuid (aBrop O.C. T'aOGpuensn),
pekoMeHnoBaHHas JlemapramMmeHTOM 00pa3oBaTeNbHBIX IPOrpaMM W CTaHAApTOB 00Imero ooOpazoBaHwmsi MwuHHCTepcTBa oOpasoBanus P®, omyOnmkoBaHHAs
nzgarenscTBoM «podax» B 2010 roxy.
[Ipennaraemble MaTepualsl pa3padOTaHbl Ha OCHOBE aBTOpcKoi nporpammbl O.C.I'abpuensna, coorBeTcTByomel DenepanbHOMY KOMIIOHEHTY ["ocyaapcTBeHHOTO
cTaHaprTa obmiero o0pa3oBaHus U AOMYIIeHHON MuHHCcTepcTBOM 00paszoBaHus U Hayku Poccuiickoit @eneparmu (O.C.I'abpuensa [Iporpamma Kypca Xumun ais
8-11 kiaccoB 0611e00pa30BaTENBHBIX YUPEKICHNUN — 2-¢ U3Ianne, mepepadboTanHoe u gomoaHenHoe — M.: JIpoda, 2010.).
ABTOpPCKOH TIPOTpaMMe COOTBETCTBYET YUEOHHK: « XUMUS 8 KIacc

Temamuueckoe nianuposanue no xumuu, 8 Knacc,
(2 uaca ¢ neoenro, écezo 68 uacoe)
YMK O.C. I'abpuenana.

Ne | HammeHoBaHMe TeMBbI Bcero
n/n yacoB | [IpakTnuyeckue padoTsbl KonTtpoan
Hble
padoThI
1. | Tema 1.BBenenue 6 Nel, Ne2. ITpuémsr oOparienust ¢ 1a60paTOPHBIM 000PYAOBAHUEM H
HaOJI0IeHNE 32 TOPSIIIeii CBEYOH.
2. | Tema 2. 7 K.p. Nel
ATOMBI XMMHUYECKHUX DJIEMEHTOB
3. | Tema 3. 5
IIpocTele BemecTa
4. | Tema 4. 16 Ne4. ITpuroroBieHue pacTBopa caxapa ¢ 3aJaHHOH MacCOBOH oJiei K.p. Ne2
CoenuHeHUs] XUMUYECKUX PacTBOPEHHOTO BEIIECTBA.
3JIEMEHTOB
5. | Tema 5. 12 No5. TIpr3Haku XUMHYECKHUX PEaKLuil. K.p. Ne3
N3mMeHeHus1, mpoUCcXosIue C
BEILIECTBAMHU.




6. Tema 6. 22 No6 MoHHBIE peakiiu HTorosasn
PactBopenme. PactBopsl. CBolicTBa Ne7 YcnoBus mpoTekaHnss XMMUYECKHX PEaKIIMN MEXKIY pacTBOpaMu K.p. Ne4
PacTBOPOB 3IEKTPOIIUTOB. 3JEKTPOJUTOB 10 KOHIIA

Ne8 CroiicTBa KHUCIOT, OCHOBAHHH, OKCHUIOB U COJICH.
Ne9 PertieHne 3KCIepUMEHTAIBHBIX 3a/1a4.

HToro: 68 6 4

COJEPKAHUE U3YYAEMOTI'O KYPCA
8 KJIACC

Tema 1. BBenenue B xumuio (6 1)

XuMusi — HayKa 0 BEIIECTBAX, X CBOMCTBAX U NMPEBPAILECHUSX.

[TonsiTve 0 XUMUYECKOM dJIeMeHTe U (opMax ero CyleCTBOBaHM : CBOOOIHBIX aTOMaX, MPOCTHIX U CIOXHBIX BEIIECTBA

[IpeBpamienus BemiectB. OTIUYNE XUMHUECKUX PEAKIUi OT pU3ndecKux sBieHU. Poib XMMHUH B )KU3HU YelIOBEKa.

KpaTkue cBeneHns u3 MCTOpUM BOSHUKHOBEHUS M pa3BuTHA XuMuu. [lepuoxa anxumun. [lonstie o gumocopckom kamue. Xumus B XVI B.
Pa3Butne xumun Ha Pycu. Poib oTeyecTBEHHBIX YYCHBIX B CTAHOBJICHHHM XUMUYECKON Hayku - paboTtel M. B. Jlomonocosa, A. M. bytieposa, /[. U.
Menpeneesa.

XuMuyeckass CHMBOJHMKA. 3HAKM XHMHUYECKHUX OJJIEMEHTOB W TPOMUCXOXKICHHE HMX Ha3BaHUU. Xumuueckue ¢Gopmynbl. MHAEKCH U
koa¢dunmenTsl. OTHOCUTENIbHBIE aTOMHAs U MOJIEKYJIsIpHas Macchl. PacueT MaccoBoi JOJIM XUMUYECKOTO 3JI€MEHTa Mo (popmyIie BelecTna.

[lepuoanueckasi cucrema xumuueckux snemeHToB JI. 1. MenneneeBa, ee cTpykTypa: mMaiible ¥ OONbIINE MEPUOIbI, TPYIIbl U MOATPYIIIBI
(rmaBHas u mobouHas). [lepuoauyueckas cucremMa Kak CpaBOYHOE MOCOOHE IS TIOTyUEHHs CBEICHUIH 0 XMMUYECKHX 3JIEMEHTaX.

PacuérHble 3amaun. 1. HaxoxaeHue OTHOCUTEIBHOW MOJICKYJSPHOM MacChl BEHIECTBA MO €ro XUMUYECKoW ¢opmyie. 2. Boraucnenue
MacCOBOM JJOJIM XMMHYECKOT0 3JIEMEHTA B BEIIECTBE 10 €r0 hopmyIie.

IIpakTnueckas padora Ne 1
[IpaBuia TexHUKH O€30MaCHOCTH TpU paboTe B XUMHUECKoM KabuHeTe. JIabopaTopHOe 000pyHOBaHNE U O0pAIIEHUE C HUM.

IIpakTn4yeckas padora Ne 2
Habmoienue 3a ropsimieid CBE40i.



IIpenMeTHBbIE Pe3YJbTaThl 00YYeHHS

VYyanuiics T0JKeH ymens:

UCMOJb30BaTh MPH XapaKTEPUCTHKE BELIECTB MOHATHS: «aTOM», «MOJEKYIa», «XUMHUECKUH B3JIEMEHT», «XHUMUYECKUH 3HAK, WIM CHUMBOID»,
«BEIIECTBO», «IIPOCTOE BEILIECTBO», «CJIOXKHOE BEIIECTBO», <«CBOWCTBA BELIECTB», «XMUMHYECKUE SIBICHUA», «(DU3HMUECKHE SBICHUS»,
«K03( PULIMEHTBI», «MHIEKCHD», «\OTHOCUTEIbHASI aTOMHAsl Maccay, «OTHOCUTENIbHAs MOJIEKYIIIpHAs Maccay, «MaccoBast 10J1sl SJJIEMEHTay;

3HATh: IPEIMEThI U3YUEHHS €CTECTBEHHOHAYUHBIX JUCLUIUIMH, B TOM YHUCJIE XUMUU; XUMUYECKHUE CUMBOJIbI, UX Ha3BaHUS U IPOU3HOLICHMUE;
KJIaccu(UIUpPOBaTh BEIIECTBA 10 COCTaBY Ha MPOCTHIE U CIOXKHBIE;

pa3nuyath: Tella U BEIIeCTBA; XUMHUUECKHI JIIEMEHT U MPOCTOE BEIIECTBO;

OMHCHIBaTh: (POPMBI CYIIECTBOBAHUS XUMHUYECKHUX DJIEMEHTOB (CBOOOIHBIE aTOMBI, TIPOCTHIC BEIIECTBA, CIOXKHBIE BEIIECTBA); TAOJIUYHYIO
dopmy Ilepruoamdeckoil cuCTEMbl XUMHUYECKHX SJIEMEHTOB; MOJOXXKeHHE 3ieMeHta B TaOmmie JI. M. MenpaeneeBa, uCnonb3ys MOHSATUS
«IIEePUO», «TPYIINay, «TJIaBHAs MOATPYIINay, «1000YHas MOATPYIINAY; CBOMCTBA BEIIECTB (TBEP/BIX, )KUIKUX, Fa3000pa3HBIX);

OOBSCHATh CYHUIHOCTh XUMHYECKHX SBJICHHN (C TOUKM 3PEHUS] aTOMHO-MOJIEKYJSIPHOTO YUY€HHUS) M HUX NPUHLUUIHUAIBHOE OTIMYHME OT
(bu3nUeCKUX SBICHUIA;

XapaKTepU30BaTh: OCHOBHBIE METOJbI U3YYEHHS €CTECTBEHHBIX AUCUUIUIMH (HAOIIOeHNE, SKCIIEPUMEHT, MOJICIMPOBAHKE); BELIECTBO MO €ro
XUMHUUYECKOH (opMyJie COINIaCHO IIJIaHy: KadyeCTBEHHBIM COCTaB, TUI BeIleCcTBa (MIPOCTOE WM CJIOKHOE), KOJMYECTBEHHBIM COCTaB,
OTHOCHTEJIbHAS MOJIEKYJISIPHAs Macca, COOTHOIIEHHE MacC 3JIEMEHTOB B BEIIECTBE, MACCOBBIE JJOJIM 3JIEMEHTOB B BEIIECTBE (IS CIOXKHBIX
BELIECTB); POJIb XUMHUH (TIOJOKHUTEIBbHYIO U OTPULIATEIbHYIO) B KH3HU YEJIOBEKa, ApI'yMEHTHUPOBATh CBOE OTHOIIEHHE K 3TOH Mpolieme;
BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BELIECTBA U MACCOBYIO JI0JII0 XUMUYECKOIO JIEMEHTA B COCIMHEHUSX;

MIPOBOJUTH HAOIIOICHNS CBOWCTB BEILIECTB U SIBICHUH, TPOUCXOASIINX C BEIIECTBAMHU;

coOroAaTh MpaBuia TEXHUKH 0€30MaCHOCTH MNP MPOBEACHUH HAOMIOACHUN U 1Ta0OPaTOPHBIX OMBITOB.

MeTanpeaMeTHble pe3yJabTaTbl 00yYeHUs

VYyamumiicss 1OIKEH ymems:

OIpeJIeNATh MPOOJIEMBI, T. €. YCTaHABIMBATh HECOOTBETCTBUE MEX]y KEJIAEMbIM U J€HCTBUTENBHBIM;

COCTaBJISITh CJIOXKHBIH IJIaH TEKCTa;

BJIa/I€Th TAKUM BHUJIOM H3JI0’)KEHHUS TEKCTA, KaK IOBECTBOBAHUE;

0] pyKOBOJICTBOM YUHUTEJSl IPOBOAUTH HEMOCPECTBEHHOE HAOII0ACHUE;

M0J] PyKOBOJICTBOM YUHUTeNs OOPMIISTh OTUET, BKIFOUAIOLINN ONKMCcaHNe HAOMIOAEHNUs, €T0 PE3YJIbTaTOB, BBIBOIOB,;

UCIOJIb30BaTh TAaKOM BUJA MBICIEHHOrO (M1€albHOI0) MOJEIUPOBAHMA, KaK 3HAKOBOE MOJIEIMPOBAaHUE (Ha HpPUMEpPE 3HAKOB XMMHYECKHX
AJIEMEHTOB, XUMUYECKUX (HOpMyI);

MCTOJIb30BaTh TAKOH BUJ MaTepHAIBHOrO (IIPEIMETHOT0) MOACIUPOBAHMS, KaK (U3MUECKOE MOJCIMPOBAHHE (HAa MPUMEpPE MOJEIUPOBAHUS
aTOMOB M MOJIEKY);

MOJTy4aTh XUMUYECKYI0 HH()OPMAITUIO U3 Pa3TUYHBIX HCTOYHUKOB;

OIIpENIeNIATh OOBEKT U aCTIEeKT aHaJIM3a U CHHTE3a;

OIpeNIeNIATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUH C ACIIEKTOM aHAJIM3a U CHHTE3A;



® OCYUIECTBJIATH KAUECTBEHHOE U KOJIMYECTBEHHOE ONMMCAHNE KOMIIOHEHTOB O0BEKTa;
® OmpenesiaTh OTHOIICHHUS 00BEKTA C IPYTUMHU OOBEKTAMU;
® OIpeNesiATh CYIIeCTBEHHbIE IPU3HAKU 00BEKTA.

Tema 2. ATOMBI XHMHYECKHX 3JIeMeHTOB (7 u)

ATOMBI Kak (opMa CYIIECTBOBAHUS XMMHYECKHX 3JIeMeHTOB. OCHOBHBIE CBEIEHHS O CTPOCHHMHM aTOMOB. JloKas3aTenbCcTBa CIIOKHOCTH
ctpoenus aromoB. OmnbITel Pezepdopaa. [Inanerapuas Mmoaenb cTpoeHUs: aToMa.

CocTtaB aTOMHBIX fJep: HPOTOHBI U HEUTpoHbI. OTHOCHUTENbHAs aToMHas Macca. B3auMoCBsI3b NOHATUH <«IIPOTOH», «HEUTPOHY,
«OTHOCHUTEJIbHASI aTOMHAsI Maccay.

N3meneHue yncna NpoTOHOB B siipe aToMa - 00pa30BaHNE HOBBIX XUMUYECKHUX JIEMEHTOB.

W3meHeHne uyncna HEUTPOHOB B sApe aroma - oOpazoBaHue H30TOMOB. COBPEMEHHOE OMNpEAeNCHUE MOHATHS «XUMUYECKUN DIIEMEHT).
W30TO1BI KaK pa3HOBUIHOCTH aTOMOB OJJHOI'O XMMHUYECKOI'0 3JIEMEHTA.

OnextpoHbl. CTpoeHHE 3IEKTPOHHBIX O0OJIOYEK aTOMOB XMMHYECKUX dieMeHToB Nel-20 mepuoamueckoit cuctembl [l. . Menpeneesa.
[lonsTue o 3aBepIIEHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€ (3HEPreTUYeCKOM YPOBHE).

[lepuoanueckast cucrema xumuueckux snemMeHToB [[. M. MenpaeneeBa M CTpoeHHE aTOMOB: (PM3UYECKHI CMBICT IMOPSIKOBOTO HOMEpa
3JIEMEHTa, HOMEpa IPYIIbl, HOMEPa NEPUOJIA.

N3MmeHeHne yuciia SJEKTPOHOB HAa BHEIIHEM D3JIEKTPOHHOM YpPOBHE aToMa XMMHYECKOrO 3JEMEHTa - O0pa3oBaHUE MOJOXKHUTEIbHBIX U
OTpHUILATENHHBIX HOHOB. MlOHBI, 00pa30BaHHbIE ATOMaMU METAJUIOB U HeMeTaIIoB. [IpHunHbl U3MEHEHHS] METAJUTMYECKUX U HEMETAJUTMUECKUX CBOMCTB
B [IEpUO/IaX U Ipymnmnax.

O6pa3oBanue OMHapHBIX coenuHeHHH. [ToHsATHEe 00 HOHHOM CBsA3U. CXeMbI 00pa30BaHUs HOHHOM CBSI3H.

B3anmMopelicTBie aTOMOB XMMHUYECKHUX 3JEMEHTOB-HEMETAJUIOB MEXAY COOOH - 00pa3oBaHHE JBYXaTOMHBIX MOJIEKYJ HPOCTHIX BEIIECTB.
KoBasieHTHas HENOJIsIpHAs XUMUYECKas CBA3b.

DNEKTPOHHBIC U CTPYKTYPHBIC (DOPMYITBIL.

BzaumopeiicTBue aTOMOB XMMHMYECKHUX JJIEMEHTOB-HEMETANIOB MeEXay co0oil - oOpa3oBaHHMEe OWHApHBIX COEIUHEHHMI HEMETaJlIOB.
DNeKTpOOTpULIATETbHOCTD. [IOHATHE O KOBAaJIEHTHOM MOJSPHOM CBSI3H.

B3aumopeiicTBue aToMOB XHMMHUYECKHX JJIEMEHTOB-METAJUIOB MEXAy co0o0il - oOpa3oBaHHME MeETaNTMYeCKUX KpucTtawioB. [loHatue o
METAJUITMYECKOM CBSI3H.
JdemoncTpanuun. Mozenu aToMOB XUMHUYECKUX 3JIeMEHTOB. lleproauyeckas cucrtema xumuueckux aneMeHToB J[. . Menneneesa.

HDC}IMeTHbIe pPE3VAbTATHI OﬁvquHﬂ

VYyamuiicst 1OJKEH ymenmb:
® JCIOJIB30BaTh IPHU XapPAKTEPUCTUKE ATOMOB IOHATHS: «IIPOTOH», HEUTPOH», «DJIEKTPOH», «XUMHUYECKUH 3IIEMEHT», «MAaCCOBOE YHUCIIOM,
«H30TOI», «AJIEKTPOHHBINA CIION», «IHEPIeTUYECKUN YPOBEHBY», «JJIEMEHTBI-METAJUIB), <«QJIEMEHTBI-HEMETAUIBD); IPHU XapaKTCPUCTUKE
BEILECTB ITOHATHS «MOHHAS CBA3bY», MOHBI», «KOBAJICHTHAs HEIOJISIPHAS CBA3b), «KOBAJICHTHAS MOJIIPHAS CBSA3bY, «QJIEKTPOOTPULIATEIIBHOCTDY,
«BAJIEHTHOCTBY», «METAJUIMYECKAsI CBSI3bY;
® OIHCHIBATH COCTaB M CTPOCHHUE ATOMOB JIEMEHTOB € NMOPAAKOBBIMU HOMepaMu 1—20 B Ileproanyeckoil cucteMe XUMUYECKUX AJIEMEHTOB /.



H. Menneneena;

COCTaBIISITh CXEMBI pACTIPEICIICHUS YIEKTPOHOB TI0 AIEKTPOHHBIM CJIOSM B JIEKTPOHHON 000JIOUKE aTOMOB; CXEMbI 00pa30BaHUs pa3HBIX TUIIOB
XUMHUYECKOHN CBS3U (MOHHOM, KOBAaJICHTHOM, METAJNTHYECKOM );

OOBSICHATh 3aKOHOMEPHOCTH HW3MCHEHHUS CBOWCTB XHUMHYECKHX OJJIEMEHTOB (3apsJOB SJEp aTOMOB, 4YHCIA D3JICKTPOHOB HA BHEITHEM
3JIEKTPOHHOM CJIO€, YUCJIO 3aMOIHAEMBIX 3JIEKTPOHHBIX CIIOEB, paJilyC aToMa, 31EKTPOOTPHULIATEIbHOCTh, METAITIMYECKAE U HEMETAJUIMUECKHE
CBOMCTBA) B MepHoJax W rpymmax (riaBHbIX noarpynmnax) Ilepuomnyeckoit cucteMbl xumuueckux anemeHToB J[. M. MenzaeneeBa ¢ TOYKH
3pEHHsI TEOPUU CTPOEHHUS aTOMa;

CpPaBHUBATh CBOMCTBA aTOMOB XMMHYECKHX 3JIEMEHTOB, HAXOAIIUXCS B OAHOM MEpPUOJAE WIH INIaBHOW moarpynne Ilepuonnueckoid cucTemMsl
xumudeckux smeMenToB Jl. M. Menneneesa (3apsaoB siep aTOMOB, YHCIA JIEKTPOHOB HAa BHEITHEM 3JIEKTPOHHOM CJIOE, YUCIIO 3aMOIHIEMBbIX
AIEKTPOHHBIX CIIOEB, PAJNYC aTOMa, SJIEKTPOOTPUIATEIbHOCTh, METAJNTNIECKUE U HEMETANINYECKUE CBOKUCTBA);

JaBaTh XapaKTEPUCTUKY XMMHUUYECKHX AJIEMEHTOB MO WX MojiokeHuio B [lepuonnueckoii cucteme xumuueckux aemeHToB [[. 1. MennaeneeBa
(XuMHUYeCKul 3HaK, MOPSAKOBBIN HOMED, IEPUO, TPYIIa, MOATPYINa, OTHOCUTEIbHAS aTOMHAsI Macca, CTPOEHUE aToMa — 3apsijl SApa, YUCIIOo
MIPOTOHOB U HEUTPOHOB B spe, 00IIEe YNCIIO JIEKTPOHOB, pacIipe/ieSICHHE 3JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSM);

OTIPEIeTISATh TUI XUMHYECKOU CBSI3H 1O (hOpMYyJie BEIIECTBa;

MPUBOAUTH MPUMEPHI BEIIECTB C Pa3HBIMHU THIIAMU XUMHYECKOM CBSI3H;

XapaKTepu30BaTh MEXaHU3MBI 00Pa30BaHUs KOBAJCHTHOM CBsI3U (OOMEHHBIN), HOHHOU CBSI3U, METAJUIMYECKOM CBSI3U;

YCTaHaBIMBATh IPUUMHHO-CIICICTBEHHBIE CBA3U: COCTAB BEUIECTBA — TUIl XUMUYECKOMN CBA3U;

COCTaBIIATH (GOPMYJIbl OMHAPHBIX COEIMHEHUI 110 BaJI€HTHOCTH;

HAXOJUTh BAJICHTHOCTh DJIEMEHTOB 110 (hopMYyJie OMHAPHOTO COCIMHCHHMS.

MeTanpez{MeTHme Pe3yJabTaThbl oﬁyqe}mﬂ

VYyamuiicst 10JKEH ymemb:

(hOpMyIMpPOBaTh THIOTE3Y MO PEIICHUIO TPOOIIEM;

COCTaBIISITh TJIaH BBIMOTHEHUS YI€OHOU 3a/1auu, pEIIeHHs MPOOJIeM TBOPUECKOTO U TIOUCKOBOTO XapaKTepa, BEIIOTHEHHS IIPOSKTa COBMECTHO C
YUUTEIIEM;

COCTaBIISITh TE3UCHI TEKCTA,;

BJIQJICTh TAKUM BUJIOM H3JI0KEHUS TEKCTa, KaK OIMMCAHUE;

UCIONIb30BaTh TAaKOW BHJI MBICICHHOTO (MI€albHOT0) MOACIHMPOBAHMS, KAaK 3HAKOBOE MOJEIHpOBaHUE (HAa TpUMEpEe COCTaBJICHHS CXEeM
00pa3oBaHUs XUMHUYECKOU CBSI3H);

MCIIOJIb30BATh TAKOW BHJI MaTePUATHLHOTO (TIPEIMETHOT0) MOJICTUPOBAHUS, KaK aHAJIOTOBOE MOJICITMPOBAHIE;

UCIOJIb30BaTh TAKOW BHJI MATEPUAIBHOTO (IIPEIMETHOT0) MOJICTHPOBAHMS, KaK (PU3HUECKOe MOACTUPOBaHUE (HA MPUMEPE MOJENIeH CTPOCHHUS
aTOMOB);

OTIPEICIIATH OOBEKTHI CPABHEHHS M ACTIEKT CPABHEHHSI OOBEKTOB;

BBITIOJTHSATH HETIOJIHOE OJTHOJMHEITHOE CPABHEHNUE;

BBITIOJTHATH HETIOJIHOE KOMIIEKCHOE CPaBHEHHUE;



®  BLIIIOJIHATH ITOJIHOC OHHOHHHCﬁHOC CpaBHCHHC.

Tema 3. IlIpoctsbie BemecTBa (54)

[lonoxxeHue MeTauIOB U HEMETAJUIOB B MEPUOJAMYECKONM cucTeMe XuMuueckux siemeHToB [l M. MenpaeneeBa. Bakneiimme npoctbie
BEIIECTBA - METAILJIBL: )KeJIe30, AIFOMUHUN, KaJIbIIMA, MATHHUMA, HATpUH, Kanuid. O0mue pu3ndeckrue CBOMCTBa METAJIOB.

Baxneiimue mpocThle BeleCcTBa - HEMETaulbl, OOpa30BaHHBIE aTOMaMHU KHCJIOpOaa, BOJOpOia, a3oTa, cepel, (docdopa, yriaepona.
CrocoOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K OOpa30BaHUIO HECKOJBKMX MPOCTBIX BEIISCTB - AJUIOTPONHUS. AJUIOTPOIHBIE MOIUDHUKAINH
kucioposa, pochopa u ooBa. MeTauIMIeCKUe U HEMETANIMYECKUE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTD JICJICHUS MPOCTHIX BEIIECTB HA
METaJIJIbl 1 HEMETAJLIBL.

[TocTostnnast ABoranpo. KomnuectBo BemecTBa. Moabs. MomsipHas mMacca. MonsipHbIi 00beM Ta3000pa3HbIX BemiecTB. KpaTHbIC eIMHMIIBI
KOJIMYECTBA BEIIECTBA — MWJUIMMOJb U KWJIOMOJb, MUJUIUMOJISIPHASL U KAJIOMOJISIPHAsI MacChl BEIIECTBA, MUJUTUMOJISIPHBIN U KHJIOMOJISIPHBIN 00bEMbI
ra3000pa3HbIX BEIICCTB.

Pacuets! ¢ uconb30BaHUEM TTOHATHI «KOJMYECTBO BEIIECTBAY», «MOJISIPHASI Maccay, «MOJISIPHBIM 00HEM T'a30B», «ITOCTOSTHHAS ABOTaIpO».

Pacuernsble 3agaun. 1. BeruncieHne MOISpHONH Macchl BEHIECTB MO XUMHUYECKUM (opmynam. 2. PacyeTsl ¢ HCHOIB30BAaHHEM MOHATUN
«KOJIMYECTBO BEIIECTBAY, KMOJISIPHAS MACCay, «MOJISIPHBIN 00BEM Ta30By, «IIOCTOSTHHAS ABOTaAPO».

JemoncTpanuu. HekoTopsie MeTatIbl U HEMETAUTbI KOJMYECTBOM BellecTBa | Mosb. MoJenb MOISIpHOTO 00beMa ra3000pa3HbIX BEIECTB.
HDeHMeTHbIe PE3VJIbLTATHI Oﬁvqul/lﬂ
VYyamumiics 1OIKEH ymems:

® MHCIIOJIB30BaTh IIPU XAPAKTCPUCTUKE BEIICCTB IOHATHA: «METAIBI), «IUIACTUYHOCTL», «TCIUIOMPOBOJHOCTBE), <«OJICKTPOIIPOBOJHOCTL,
CHEMCETAJJIBD», «AJUIOTPOIIUA», «AJIJIOTPOIMHBIC BUAOU3MCHCHUA, NI MO)II/I(i)I/IKaIII/II/I»;

® OINUCHIBATHh MOJOKEHHE DJIEMEHTOB-METAJUIOB M JJIEMEHTOB-HeMeTauioB B Ilepmonnueckoil cucreme xumuueckux isnementoB J[. W
Menneneena;

KJ'IaCCI/I(bI/IHI/IpOBaTI) IMPOCTHIC BEUICCTBA HA MCTAJIJIbI U HEMCTAJLJIbI, 39JICMCHTEI,

® ONpPEAEHATh IPUHAIICKHOCTh HEOPraHUUECKUX BEIIECTB K OJHOMY M3 U3YUYEHHBIX KJIACCOB — METAJUIBI U HEMETAJLIBI;

® JJOKa3bIBaTb OTHOCUTEJIbHOCTH JAEJIEHUS MPOCTHIX BEWIECTB HA METAJUIBI U HEMETAJLIBL;

® XapaKTepu3oBaTh 00ITHE (U3UIECKUE CBOMCTBA METAJIIOB;

® YCTaHABJIMBaTh NMPUYMHHO-CJIEACTBEHHBIE CBSA3M MEXKIY CTPOCHHUEM aToMa U XUMHUYECKON CBSI3bIO B IMPOCTHIX BEIIECTBAX — METaUIaxX M
HEMeTalllax;

OO0BSICHATH MHOTOOOpAa3He MPOCTHIX BEIIECTB TAKUM (PAKTOPOM, KaK aJUIOTPOIIUS;

® OINKCHIBATH CBOMCTBA BEUIECTB (Ha MPUMEPAX MPOCTHIX BEUIECTB — METAJUIOB H HEMETAILIIOB);

e CoOIIOAaTh ITpaBMiIa TEXHUKU 0€30TIaCHOCTH NP MPOBEICHUH HAOIIOICHUN 1 1a00PaTOPHBIX OTBITOB;

® ICIIOJIb30BATh NPHU PEIICHUM PACUYCTHBHIX 3a7a4 MOHSITHS: «KOJUUYECTBO BEIIECTBA», «MOJIb», «IIOCTOSTHHAS ABOTaJpo», «MOJISIpHAs Maccay,
«MOJISIPHBII 00EM T'a30B», KHOPMAaJIbHBIE YCIOBHY;

® IIPOBOJUTH PAcCUEThl C KCIIOJIb30BAHUEM MOHSTHUN: «KOJUYECTBO BEIIECTBA», «MOJISIPHAs Macca», «MOJIAPHBIA 00BEM TIa30B», «IOCTOSHHAas
ABoraapoy.



MertanpeaMeTHble pe3yJabTaThl 00y4eHus!

Yyamuiicst 1OJKEH ymemby:

® COCTaBIISTHh KOHCIEKT TEKCTa;
® CaMOCTOATEIbHO UCTOIH30BaTh HETIOCPEICTBEHHOE HAOIIIOICHUE;

®  CaMOCTOATENTHHO O(POPMIISTH OTUET, BKIIOUAIOIINKI OMMCAHUE HAOIOIEHNUS, €r0 Pe3yIbTaTOB, BEIBOJIOB;
®  BBINOJHATH MOJIHOE KOMILJIEKCHOE CPAaBHEHUE;

[ J

BBITIOJIHATH CPABHCHUEC 110 aHAJIOTUH

Tema 4. CoeauHeHHs XHMHYECKHX 3j1eMeHTOB (16 u)

Crenenb okucienus. OnpeeieHre CTeeH! OKUCIEHUS AJIEMEHTOB 110 XUMHUEcKoi popmyne coenunenusi. CocraBieHue Gopmya OMHapHBIX
coelMHeHu, o0uMii criocod ux Ha3bIBaHMs. bUHApHBIE COEAMHEHHS: OKCUBI, XJIOpUIbl, cynbuabl u np. CoctaBienue ux Gopmyn. [IpencraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIIbIM ra3 U HeraueHast u3BecTh. [IpeacTaBurenu 1€Ty4nx BOJAOPOIHBIX COSAMHEHH: XJIOPOBOIOPOA U aMMHUAK.

OcHOBaHMs, UX COCTaB W Ha3BaHMWs. PacTBOpHMMOCTh OCHOBaHMIl B Boje. TaOnMua pacTBOPUMOCTH THAPOKCHJOB U COJeH B BoOje.
[IpencraButenu menouyel: TUAPOKCUABI HATpHsl, Kanus W Kainbius. [loHsTne o KadecTBeHHbIX peakuusax. Munukaropel. M3MeHeHHe oKpacku
MHAMKATOPOB B LIEJIOYHOM CpeJeE.

Kucnotsl, ux cocraB u Ha3zBanus. Knaccudukanus xucnot. IlpencraButenu KuCIOT: cepHasi, cojisiHas M a3oTHas. M3MeHeHue okpacku
MHAMKATOPOB B KUCIIOTHOM CpeJie.

Conu xak mponu3BOAHBIE KUCIIOT U OCHOBaHMil. X cocTaB n Ha3BaHus. PacTBopumocTs coneil B Boge. [IpencraBurenu coneit: Xaopua HaTpus,
KapOoHat u GocdaT KambIHs.

AMop(hHBIE U KpUCTANINYECKUE BEIIECTRA.

MexMoneKyasapHble B3aUMOAEHCTBUSA. THIBI KPUCTAIUIMUECKUX PEIIETOK: NOHHAsI, aTOMHAsI, MOJIEKYJIIpHAsl U METajuInYecKas. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIOB KPUCTAIIIMYECKUX PELIETOK.

BemecTBa MONIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa I BELLECTB MOJIEKYISIPHOIO CTPOEHHUS.

YucTele BemecTBa M cMecH. lIpuMepbl >KUIKHX, TBEPIBIX M ra3000pa3HbIX cMmeced. CBOMCTBAa YMCTHIX BEIIECTB M cMmeceil. X cocTas.
MaccoBas 1 00beMHasi 101U KOMIIOHEHTa cMecU. PacyeTsl, CBS3aHHBIE C HCIIOIB30BAHUEM TOHSATHS JOJIS.

Pacuérublie 3agaun. 1. Pacyer MaccoBOi 1 00BEMHON 0JIEH KOMIIOHEHTOB CMECH BEIIECTB. 2. BBIUMCIIEHNE MAacCOBOU IOJIM BEIIECTBA B
pacTBOpE MO U3BECTHOM Macce pacTBOPEHHOI'O BELIECTBA MU MAcCe€ pacTBOpPUTENA. 3. BrlunciieHne MacCchl pacTBOPSIEMOTO BEILIECTBA U PACTBOPUTENS,
HEO0OXOUMBIX ISl IPUTOTOBJICHUS OTIPEICIIEHHON MAcChl pacTBOPa C M3BECTHON MacCOBOM J10JICH paCTBOPEHHOTO BEIIECTBA.

JemoncTpanuu. OOGpa3ibl OKCHIOB, KHCIOT, OCHOBAaHUN U coieil. Mosenn KpUCTAIIIMUYECKUX PEIIeTOK XJIOpHIa HATpus, aiMa3a, OKCHIa
yriepona (IV). CrocoOsl pazaesieHust cMecei, TUCTUIUISIMS BOJIBI.

JlaGopaTopHble onbIThI. 1. 3HaKOMCTBO ¢ 00pa3amMu BEIIECTB Pa3HbIX Ki1accoB. 2. Pa3neneHue cmecei.

IIpakTnyeckas padora Ne 3. AHanu3 NOYBHI U BOJBI.
IIpakTuyeckasi padbora Ne 4.IIpuroroBieHne pacTBOpa caxapa ¢ 3aJaHHON MacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA.

HDC}IMCTHI)IC pPE3VAbTATHI OﬁvquHﬂ




Yyamuiicst JOJKEH ymems:

UCIIONIb30BaTh TPU XAPAaKTEPUCTHUKE BEIISCTB TMOHSATHUS: «CTEMEHb OKHCICHUS», «BaJCHTHOCTBY, «OKCUABD», «OCHOBAHUS», «ILEIOUYNY,
«KQueCTBEHHAsl PEaKIHs», KHHAUKATOP», «KUCIOTBI», «KUCIOPOCOAEPIKAIIUE KUCIOThI», «OECKUCIOPOAHbIE KUCIOThI», KKUCIOTHAS Cpeliay,
«IICJIOYHAS Cpeliay, «HeUTpallbHas cpeiay, «mkana pHy», «conm», «aMop@HbIe BEIMIECTBA», KKPUCTAIUTMUECKHUE BEIIECTBAY», «KPUCTAIIIHYECKAS
pelIeTKa», «MOHHAs KPHUCTAJUIMYECKas PEeLIeTKay, «aTOMHAas KPUCTAIIIMYECKas pPEelIeTKa», «MOJIEKYJSpHAs KPUCTAIIMUECKAsl PELIeTKay,
«METaJNINYCCKash KPUCTAIUTMYECKAS PEIIETKAY», «CMECHY;

KJ1acCU(UIIUPOBAThH CII0KHBIE HEOPraHMYECKHEe BEUIECTBA M0 COCTaBY Ha OKCHJIbI, OCHOBAHUS, KUCIOTHI M COJIM; OCHOBAHUS, KUCIOTHI U COJU
IO PaCTBOPUMOCTH B BOJIC; KUCTIOTHI IO OCHOBHOCTH ¥ COJIEPYKAHHUIO KHCIOPOIa;

OTIPEACIIATh MPUHAIIC)KHOCTh HEOPTAHMYECKUX BEIIECTB K OJHOMY W3 M3YYEHHBIX KIACCOB (OKCHIIBI, JIETy4He BOJOPOIHBIC COCAMHCHHS,
OCHOBAHUS, KUCJIOTHI, COJIN) 1O POpMYyIIE;

OMHCHIBATh CBOWCTBA OTHEIBHBIX TMPEACTABUTENICH OKCHIOB (HAa TPHUMEPE BOJBI, YIVIEKUCIOTO Ta3a, HETAIIeHOW W3BECTH), JETYy4huX
BOJIOPOAHBIX COEAMHEHUM (HA MpUMEpEe XJIOPOBOJIOPOJAa M aMMHUaKa), OCHOBAHHMM (Ha MpUMEpe THUAPOKCHUIIOB HATPUS, KalIHs U KalbIus),
KHUCJIOT (Ha MpUMepe CEPHOM KUCIIOTHI) U COJICH (Ha MpuMepe XJIopu/ia HaTpus, kKapOoHaTta Kanbius, Gocdara KambIms);

OTPEIETISATh BaJICHTHOCTh M CTETICHh OKUCJICHHS 3JIEMEHTOB B BEIICCTBAX;

COCTaBIISITH OPMYITBI OKCUIOB, OCHOBAHUH, KHCIIOT U COJICH 1O BAJICHTHOCTSIM U CTETICHSIM OKHCJICHHS JJICMEHTOB, a TaKXe 3apsjgaM MOHOB,
YKa3aHHBIM B TaOJHIIE PACTBOPUMOCTHU KUCIIOT, OCHOBAHUI U COJICH;

COCTaBIISITh HA3BAHUS OKCHUJIOB, OCHOBAHHIA, KHCJIOT U COJICH; CPAaBHUBATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS, OKCH/IbI, OCHOBAHUS, KUCIIOTHI U
COJIU T10 COCTaBY;

MCIOJIb30BaTh TAOIUILy PACTBOPUMOCTH JIJISl OTIPECNICHUSI PACTBOPUMOCTH BEILIECTB;

YCTaHABIIMBATh T'€HETUYECKYIO CBSA3b MEXAY OKCUIOM U THUIAPO-KCUIOM U HA000POT; MPUUYMHHO-CIEACTBEHHBIC CBSI3U MEXKIY CTPOCHUEM
aTOMa, XMMHYECKOM CBSI3bI0 U TUIIOM KPUCTAJIMYECKON PELIETKA XUMHUYECKUX COCAUHEHUN;

XapaKTepU30BaTh ATOMHBIC, MOJIEKYIIIPHBIC, MOHHBIE METAJUTMUECKHUE KPUCTAIITUYECKHIE PEIIETKH; CPely pacTBOpa C MOMOIIBIO MIKabl pH;
MIPUBOUTH MPUMEPHI BEIIECTB C Pa3HBIMU THIIAMH KPUCTAINTUYECKON PEIIETKH;

MIPOBOJIMTH HAOJIFOICHHUS 32 CBOMCTBAMH BEIIECTB U SIBJICHUSIMH, TIPOUCXOISIIAMH C BEIIECTBAMU;

coOII01aTh MpaBUiIa TEXHUKK O€30MaCHOCTH TPU MPOBEICHIH HAOIIOACHUH U OTIBITOB;

HCCIIEIOBATh CPEAY pacTBOPA C IOMOIIBIO HHIUKATOPOB; SKCIIEPUMEHTAILHO Pa3IMyaTh KUCIOTHI U IIEJI0YH, MOJIb3YSICh HHIUKATOPAMU;
UCIOJIb30BATh MPH PEUICHUH PACYETHBIX 3a/1a4 MOHATHS «MaccoBasi OIS SJIEMEHTA B BEIIECTBEY, «MAaCcCOBasi OISl pAaCTBOPEHHOT'O BEIIECTBAY,
«00BEeMHas J10JIs Ta3000pa3HOTO BEIIECTBAY,

MPOBOJIUTh PACUETHl C KCIOJIH30BAHUEM IMOHSATUN «MaccoBasi JIOJs DJIEMEHTa B BEIIECTBEY», «MaccoBasi JIOJS PAaCTBOPEHHOTO BEIIECTBAY,
«00beMHas 071 Ta3000pa3HOTO BEIIECTBAY.

MeTanpeaMeTHble pe3yJbTAaThl 00yYeHUs

VYyamumiics 1OIKEH ymems:

COCTaBJISITH HA OCHOBE TEKCTa TaOJUIIbI, B TOM 4HCIe ¢ mpuMenenunem cpeacts UKT;
01 PYKOBOJICTBOM YUYHUTEJIS IPOBOAUTH OIIOCPEIOBAHHOE HAOIIOACHHE



° 1o pyKOBOI[CTBOM y‘II/ITeJ'IH 0(1)OpMJ'I$[TI> OTYET, BKJHOLIaIOHII/II\/II OIINCaHuec BKCl'IepI/IMeHTa, ero p€3y.]'H)TaTOB, BBIBOJIOB,

® OCYHICCTBJIATh WHAYKTUBHOE 0000IICHHE (0T EAMHHYHOTO JOCTOBEPHOIO K OOIMEMYy BEpOSTHOCTHOMY), T. €. ONpPEIeiiaTh oOIue
CYIIECTBEHHBIC MPU3HAKY JIBYX U 00Jice 00BEKTOB U (PMKCHUPOBATH UX B (JOPME MOHSITUS WIN CYXKICHHUS;

® OCYIIECTBIISITH JIETYKTUBHOE 00001IeHHEe (TI0IBEICHUE SIUHUYIHOTO JOCTOBEPHOTO IO/ 00IIIee JOCTOBEPHOE), T. €. aKTyalIu3UPOBATh MOHITHE
WIH CY)KJEHUE, U OTOXKICCTBISTH C HUIM COOTBETCTBYIOIINE CYIIECTBEHHBIC TPU3HAKU OJTHOTO WK O60jiee 00BEKTOB;

® OMpenessaTh aCeKT Kiaccu(uKanuu;

®  OCYIICCTBIIATH KJIACCU(PHUKALIHIO,

® 3HATh U UCIOJB30BATh Pa3INIHBIC (POPMBI MPEACTABICHUS KIacCU(PUKAIINH.

Tema 5. W3menenusi, npoucxoasiume ¢ Bemecrsamu (12y4)

IlonaTne sABIEHUI KaKk M3MEHEHUH, NMPOUCXOJSALIMX C BEIIECTBAMU. SIBIEHMs, CBS3aHHBIE C M3MEHEHUEM KPHUCTAJUIMYECKOIO CTPOCHMS
BEIIIECTBA NP MOCTOSIHHOM €ro cocTase, (pusnueckue spiaeHus. Ousnueckue sBICHUS B XUMHMU: AUCTHIUILMA, KPUCTAJUIM3ALNSA, BbIIApUBAHUE U
BO3TOHKA BEILECTB, IEHTPU(PYTHPOBAHUE.

SIBneHus, cBsI3aHHBIE C U3MEHEHHEM COCTaBa BEILECTBA, - XUMHUUYECKHE peakiuu. [Ipu3Haky M ycioBUS NPOTEKAHUS XUMHUYECKMX PEaKLUi.
[Tonatne 06 7K30- U SHAOTEPMUUECKUX peaklusax. Peakuyuy ropeHus: Kak 4aCTHBIN Cydail SK30TEPMHUECKUX PEaKLUi, IPOTEKAOLIUX C BbIIECICHUEM
CBETa.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. XMMHUYECKUE YpaBHEHHS. 3HaUCHNE HHIEKCOB U Kod(urrenToB. CocTaBieHUE ypaBHEHUNA XUMUIECKUX
peaKIuid.

PacueTsl o xuMUUecKUM ypaBHEHMsIM. PelieHue 3a1ad Ha HaXOXI€HHE KOJIMUYECTBA BEIIECTBA, MACChl UM 00beMa MPOAYKTa peaklUu IO
KOJINYECTBY BEIECTBA, Macce WM 00BbEMY MCXOJHOIO BellecTBa. PacdyeTsl ¢ MCHONb30BaHUEM MOHATHS «I0JIs1», KOTr/la UCXOJHOE BELIECTBO JIAHO B
BHJIE pACTBOPA C 33JIaHHOM MacCOBOM JI0JIEN pACTBOPEHHOI'O BELIECTBA WIIM COJIEPKUT ONPEAECICHHYIO TOII0 MPUMECEH.

Peakuuu paznoxenus. [lonstiue o ckopoctn xumudeckux peakuuil. Karanuzaropsl. @epMeHTHI.

Peaknuu coenunenus. Katanuruueckue u HekatanuTHueckue peakuuu. O6paTuMble 1 HeOOpaTUMbIE PEAKIIIH.

Peaknyu 3amemieHus. OJIEKTPOXMMHMUYECKUN psI HANOPsDKEHUH METAIOB, €ro HMCIOJIb30BAaHUE NI IPOTHO3MPOBAHMS BO3MOXKHOCTHU
MIPOTEKAaHUs PeaKuil MEKy METaJlJIaMU M pacTBOPaMU KUCJIOT. Peakiiuu BITECHEHUS! OJJHUX METAJJIOB U3 PAaCTBOPOB UX COJIEH APYTUMU METAJUIAMH.

Peakuuu oomena. Peakuuun HelTpanuzanuu. Y CIoBUs NPOTEKaHUS peakluii oOMeHa B pacTBOpax /10 KOHIIA.

Tunsl XuMHUUeCcKUX peakuui (IO MPU3HAKY «UUCIO U COCTaB MCXOJHBIX BEHIECTB M MPOAYKTOB PEaKlUW») HAa MPUMEPE CBOMCTB BOJIBI.
Peakuus pasnoskeHus - 2I€KTpoiau3 BoAbl. Peaknuu coequHeHMs - B3aUMOACHCTBHE BOABI C OKCHJAMH METAJJIOB U HeMeTauioB. [loHsaTue
«TUAPOKCUABI». Peakiuu 3amellieHus: - B3aMMOJEHCTBUE BOJBI C IIEJIOUYHBIMHU U LIEJIOYHO3EMEIbHBIMU MeTajulaMu. Peaknuu oOMmeHa (Ha mpumepe
THJIPOJIN3a CYNb(UIa ATIOMUHUS U KapOuaa KajabLus).

Pacuyérnble 3aga4n. 1. Beruncienue no XMMUYECKUM YPaBHEHHUSM MAacChl WIIM KOJIMYECTBA BEIIECTBA IO U3BECTHOM Macce MM KOJIMYECTBY
BEIIIECTBA OJIHOTO M3 BCTYMAIOMIUX B PEAKIMIO BEIIECTB WM MPOIYKTOB peakiuu. 2. Beruncienne Macchl (KOJIMYeCTBa BEUIECTBA, 00beMa) MPOIyKTa
peaKIy, eCJIM U3BECTHA MACcCa UCXOJHOTO BEUIECTBA, COAEPKALLETO ONPECIICHHYIO O IpuMeceil. 3. Boruncienne mMacchl (KOJIMYecTBa BELIECTBA,
o0beMa) MPOJYKTa peaKLH, €CIIM U3BECTHA Macca pacTBOpa U MaccoBast J0Js PACTBOPEHHOT'O BEILIECTBA.

IIpeaMeTHbIE PE3YJbTAThI 00YUEHMNSA

Yyamuiics 10JKEH ymemby:



KJ1accu(UUUpPOBaTh XUMHUYECKHE DPEaKIMU I10 YHUCIY M COCTaBY HCXOJHBIX BELIECTB M IMPOAYKTOB peaKIMH; TeroBoMy 3¢ ¢eKTy; Ha-
MIPaBJICHUIO MPOTEKAHUS PEAKIINH; YIACTHIO KaTaJlu3aTopa;

UCIOJIb30BATh TAOIUILY PACTBOPUMOCTH Il ONPEEICHNS] BOSMOXHOCTH MPOTEKAHUS PEaKIuil 0OMeHa; NMEKTPOXUMHUECKUN Psi HATIPSKESHHIHA
(aKTI/IBHOCTI/I) MCTAJUIOB JIA ONPCACIICHUA BO3SMOKHOCTH NIPOTCKAHUSA peaKHI/Iﬁ MCXKAYy MCTaJUIaMU U BOOAHBIMU paCTBOpaMU KUCIIOT U COJ'IGfI;
HAOJII0/IaTh W ONMHUCHIBATH MPHU3HAKU M YCIOBHS TEUCHHS XUMHUYECKUX PEaKIMi, JeNaTh BBHIBOJABI HA OCHOBAHWM aHajIN3a HAONIOIEHUH 3a
AKCIIEPUMEHTOM;

MPOBOAUTDL PACUCTHI 10 XUMHUYCCKUM YPABHCHHUAM Ha HAXOXICHNEC KOJIUYCCTBA, MACChI NI O6’beMa MMpoAyKTa p€akKru 10 KOJINYCCTBY, MAaCCeC
WM 00beMy HMCXOIHOTO BEIECTBA; C MCIOJIB30BAHMEM IMOHSTHUS «IO0JI1», KOrJa HMCXOJHOE BEIIECTBO JaHO B BHJIE PAacTBOpa C 3aJlaHHOU
MAacCCOBOM JI0JIEW pacTBOPEHHOTO BEIMIECTBA WIIU COJICPIKUT OMPEAETIEHHYIO JTOTI0 MPUMECEH.

MertanpeaMeTHbie pe3yJIbTaThl 00y4eHH s

Yyamuiicst JOJKEH ymemsy:

COCTaBJIATh HA OCHOBE TEKCTAa CXEMBbI, B TOM 4yHncie ¢ npuMeHeHueM cpeacts UKT;
CaMOCTOSITEIBHO O(OPMJIIATH OTYET, BKITFOYAIONTUH OMKMCAaHUE YKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BEIBOJIOB;
UCIIOJIb30BaTh TAaKOM BUJ MBICJIEHHOIO (MAEaJbHOT0) MOAEINPOBAHUS, KaK 3HAKOBOE MOJIEIUpPOBaHUE (Ha MpUMEpe YpaBHEHUM XUMUYECKUX
peakiuii);
pasznuyuaTh 00bEM U COCPIKAHUE TTOHSATH;
pasnuyaTh POJOBOE M BUIOBOE MTOHSITHUS;
OCYIIECTBIISATh POJOBUIOBOE OIMPEACICHUE MOHATHM.
Jemoncrpanuu. [lpumepsl duznueckux sBICHMIA; a) TuiaBleHue mapaduHa; 0) Auddy3us NYIMIHUCTHIX BEIIECTB C TOPSIIEH JIAMIIOYKU

HakanuBaHus. [IpumMepbl XUMUYECKUX SBJICHUMN: a) TOpeHHe MarHusi; 0) B3aMMOJENCTBHUE COJITHOM KHCIOTHI C MPaMOpPOM WJIM MEJIOM; B) MOJIy4eHUE
runpokcuaa meau (Il); r) pacTBopeHne MONMy4eHHOrO THAPOKCHIA B KHCIOTax; Ja) B3aumopencTBue okcuga menu (1) ¢ cepHoil kucnotoit mpu
HarpeBaHuu; €) pa3oKeHUe MepMaHTraHaTa Kajiusl; 5K) B3aUMO/IeCTBHE Pa30aBIEHHBIX KUCIIOT C METaUIaMHU.

JlabopaTtopHblie onbIThl. 3. CpaBHEHHE CKOPOCTH HUCIIAPEHUS BOABI M CIHUPTA MO0 MCYC3HOBEHHIO MX Kareiab Ha (priibTpoBaibHOU Oymare. 4.

OKI/ICJIGHI/IG MEAU B INIaMCHHU CHI/IpTOBKI/I 1501851 FOpeJIKI/I. 5 HOMYTHGHI/IG H3B€CTKOBOI>'I BOABI OT BBIABIXaCMOTO yTJIeKI/ICJIOFO rasa. 6 HonyquI/Ie
YTJIEKUCIIOTO Tra3a B3auMOCHCTBUEM COIBI M KUCIOTHL. 7. 3amMelieHue Meau B pacTBope xiopuaa meau (1) xemesom.

IIpakTnyeckas padora Ne 5.1Ipu3Haky XUMHUYECKUX pEAKLIU.

IIpeaMeTHBbIE PE3YJbTATHI 00YUEHNSA

VYyamuiicst JOJKEH ymemby:

oOpamiarbes ¢ 1a00paTOPHBIM 000PYIOBAHUEM M HAarpeBaTeIbHBIMU PHUOOPAMU B COOTBETCTBUU C IIPaBHIIAMH TEXHUKU 0€30IaCHOCTH;
BBINOJIHATH IPOCTENINNE TPUEMBI paOOTHI ¢ TA0OPATOPHBIM 000PYIOBaHUEM: 1a00PATOPHBIM ITATUBOM; CIIMPTOBKOM;

HaOJIIOIaTh 32 CBOMCTBAMHU BEILIECTB U SBICHUSIMH, TPOUCXOSIINMH C BEIIECTBAMU;

OITMCHIBATh XUMHUYECKUI SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U SI3bIKA XUMUH;



® JCJIaTh BBIBOJBI I10 pE3yjibTaTaM IIPOBCACHHOI'O SKCIICPUMCHTA,
® TOTOBHUTH PaCTBOPHI C ONMPEACICHHON MAaCCOBOM J10JIE€M PACTBOPEHHOT' O BEILIECTBA;
® [PUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JOJI0 PACTBOPEHHOTO B HEM BEILIECTBA.

MeTtanpeaMeTHbie pe3yJbTaThl 00y4YeHH s

Yyamuiicst 1OJKEH ymemsy:
CaMOCTOSITENILHO MCIIONIb30BaTh OMIOCPEAOBAHHOE HAOIIOICHNUE.

Tema 6. Teopusi 3JIeKTPOJIUTHYECKOI TUCCONMAIIMI U CBOHCTBA KJIACCOB HEOPraHUYECKUX coenHennii (22 u)

[Tonsatue 00 >MEKTPOTUTHUECKON AMCCOIHMAIMU. DJICKTPOIUTHI U HEINIEKTPOIUTHL. MeXaHU3M AMCCOIUAINH AJIEKTPOIUTOB C Pa3TMYHBIM
TUTIOM XUMHUYECKOH CBs3U. CTENeHb IEKTPOIUTHIECKOM aucconrani. CUiabHbIC U CIa0bIe SIEKTPOIUTHI.

OCHOBHBIE TOJOXEHHSI TEOPUU DIIEKTPOTUTHUECKON nuccoruanuu. MoHHble ypaBHEHUS peakiuil. YCIOBUS MPOTEKaHUS peakiuu oOMeHa
MEXKYy JIEKTPOJIMTAMH JI0 KOHIIA B CBETE MOHHBIX MPEICTABICHHMIA.

Knaccugukanus HOHOB U UX CBOMCTBA.

Kucnorsl, ux knaccudukanus. Jucconuanus KUCIOT U UX CBOMCTBA B CBETE TCOPUU AICKTPOIUTHUECKON AUCCONHAIMU. MOJEKyIsIpHbIE U
MOHHBIE YpAaBHEHMS peakUui KUCIOT. B3aumonencTBue KUCIOT ¢ METaulaMHu. DJIEKTPOXUMHUYECKUN psAJl HANpPSDKEHUH MeTainioB. B3zaumopelnictue
KUCJIOT C OKCHJIAMU METauloB. B3anmmoaelcTBHE KHUCIOT C OCHOBAHMSIMH - pEaklus HEWTpanu3auuu. B3auMoaeincTBue KHCIOT C COJSIMH.
Hcnons3oBanue TaOIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTHKN XUMHUYECKUX CBONCTB KUCIIOT.

OcHoBanus, wux kinaccudukanusa. Jluccommaruss OCHOBaHMH W HMX CBOHMCTBA B CBET€ TEOPUH DIEKTPOJMTHUYECKOW THUCCOIHAIUU.
BzaumopeiicTBue OCHOBaHHM C KUCIOTaMH, KHCIOTHBIMH OKCHIAMU M COJIIMU. VIcronb3oBaHHMe TaONIUIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU
XAMHUYECKHAX CBOICTB OCHOBAaHUH. Paznoxenue HEPACTBOPUMBIX OCHOBaHMI pH HATrpEBaHUU.
Conu, ux Ki1accuPUKAIUS W AUCCOLMAIMS PA3NMUYHBIX THUMOB cosieil. CBOWCTBAa coJieil B CBET€ TEOPHM DJICKTPOIUTHUYECKON JHCCOIHAIIHH.
B3anmoneiicTBue cojieid ¢ MeTalslaMH, YCJIOBHSI NMPOTEKAHUSI ATUX peakuuid. B3anmmopeicTBHe cojiel ¢ KHUCIOTaMU, OCHOBAaHUSIMU U COJISIMHU.
Hcnonp3oBanue TaOIUIBI PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMUIECKIX CBOMCTB COJICH.

O0600meHne cBeieHn 00 OKCHAaX, X KIacCU(pUKAIIUN U XUMHYECKUX CBOMCTBAX.

['eneTnyeckue psabl METAJUIOB U HEMETAJUIOB. ['eHeTHYeCKask CBsI3b MEK/Y KiIacCaMH HEOPTraHUYECKHUX BEILIECTB

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE PeAaKIIMU. OKUCINUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIICHHE.

Peaknyin MOHHOTO OOMEHAa M OKHCIIHMTEIHHO-BOCCTAHOBUTENBHBIE peakiuu. COCTaBICHHE YPaBHEHHU OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii METOJIOM 3JIEKTPOHHOTO OasaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAJUIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE MPECTABICHUA 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX MPOIIECCAX.

IIpeaMeTHbIE PE3YJbTAThI 00YUEHMSA:

VYyamumiics OIKEH ymems:
® HCIIOJIB30BATh IIPU XapPAKTCPUCTUKE IPEBPALIECHUN BEUICCTB NOHATUA: «PAaCTBOP», «JICKTPOJIUTUYECKAS AUCCOLUALUSLY, <QIEKTPOIHUTH»,
«HEIIEKTPOJIUTBD», «CTENEHb JUCCOLMALUNY, «CUJIBHBIE JJIEKTPOJIMTBI), «CJIa0ble 3JIEKTPOIUTH», «KATUOHBD), «AHUOHBD», «KUCJIOTHDY,



«OCHOBAHHUS, «COJIHM», KAOHHBIC PEAKIIUNY, «HECOIEC00Pa3yIOIINe OKCHIB», «COJIC00Pa3yIOIIHe OKCHIBI), «OCHOBHBIC OKCUIB», «KHCIOTHBIC
OKCHJIBI», «CPEIHHE COJHMY», «KHCJBIE COJU», «OCHOBHBIC COJHY», «CHETUYCCKHU PSI», «OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIHM,
«OKHUCITUTEIB, «BOCCTAHOBHUTEIbY, KOKHCIICHHEY, KBOCCTAHOBIICHUEY;

OIKCHIBATh PACTBOPEHHUE KaK (PU3UKO-XUMUUECKUI MpoIiecc;

WLTIOCTPUPOBATh TPUMEPAMU OCHOBHBIC TOJOXCHUS TEOPHUU DJICKTPOIUTHUYCCKOW JHUCCOIMAIMH, TCHETHUYECKYI0 B3aUMOCBSI3b MEXITY
BEIIECTBAMHU (IPOCTOE BEIIECTBO — OKCHJl — TUIAPOKCHUI — COJIb);

XapaKTepu30BaTh OOIIMEe XUMHYECKHE CBONCTBA KHCJIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHHH M COJE€H C TO3UIMH TEeOopHH
IEKTPOIIUTUICCKON TUCCOIMALINU; CYITHOCTh JICKTPOIUTHYCCKON JUCCOIMAIIUY BEIISCTB C KOBAJICHTHOM MOJIIPHONH M MOHHOW XUMHYECKOM
CBA3bIO; CYIIHOCTH OKUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHfI;

MPUBOJIUTH MPUMEPHI PEaKUUi, MOATBEPKAAIOIMINX XUMUYECKIUE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCHIOB, KHCIIOT, OCHOBaHHUI U COJEH;
CYIIECTBOBAHME B3aUMOCBSI3H MEXITy OCHOBHBIMH KJIACCAMH HEOPTaHUYECKHUX BEIECTB;

KJIacCU(UITUPOBATH XUMUYCCKUE PEAKITHH 1T0 «A3MEHEHUIO CTETICHEH OKHCIICHUS 3JICMEHTOB, 00Pa3yOIINX PEearupyroIue BEIICCTBAY;
COCTaBJIATbL YpPaBHCHUSA BHCKTpOHHTquCKOﬁ Jucconuanuu KHCIIOT, OCHOBaHUHU U COHGP'I; MOJICKYJIAPHBIC, TTOJHBIC U COKPAIICHHBIC MOHHBIC
YpaBHEHHS PEAKIUN C y4aCTUEM AJICKTPOJIHMTOB; YPABHEHHS OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIMNA, UCIOIB3YS METOM AJIEKTPOHHOTO
OanaHca; ypaBHCHHs PEaKIIMid, COOTBETCTBYIOIIUX TOCIEIOBATEILHOCTH («IIETIOYKE)») MPEBPAIICHUN HEOPTaHMUYECKUX BEIIECTB PAa3IHUHBIX
KJIaCCOB;

OTIPEICIIATH OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE B OKUCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUSX;

YCTaHaBJIMBATh MPUYNHHO-CJIICACTBCHHBIC CBA3U: KJIACC BCIICCTBA — XUMHWYCCKUC CBOIICTBa BCIICCTBA,

HAO0JIIO/IaTh ¥ OMUCHIBATH PEAKITUN MEKIY HICKTPOIUTAMU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH POJTHOTO) SI3bIKA U S3bIKA XUMHUU;
MIPOBOJIUTH OTIBITHI, MOATBEPIKAAIONINEC XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB.

MeTanpeaMeTHbIe pe3yJibTaThl 00y4YeHHUs

VYyamumiicst 1OIKEH ymems:

JieN1aTh MOMETKH, BBITUCKHU, IUTUPOBAHUE TEKCTA;
COCTaBJIATh JTOKJIA[;

COCTaBJIATH HA OCHOBE TeKCTa rpaduku, B ToM 4rcie ¢ npuMeHeHneM cpeacts UKT;

BJIaI€Th TAKUM BUJIOM H3JI0KEHHUS TEKCTA, KaK PACCYKIEHUE;

UCIOJIb30BaTh TAaKOM BUJ MBICIEHHOTO (MJ€aJIbHOI0) MOJEIMPOBAHUSA, KaK 3HAKOBOE MOJEIUpPOBaHME (HA NpUMEpEe ypaBHEHHUH peakIuii
JMCCOLMALMU, NOHHBIX YPAaBHEHUH peakiuii, MolIypeakuii OKUCICHUA-BOCCTAaHOBJICHNU );

pa3nuyaTh KOMIOHEHTHI JOKa3aTeNbCTBA (TE3UC, ApIYMEHTBI U (JOPMY 1OKA3aTEIbCTBA);

OCYILECTBIATH NPSMOE UHYKTUBHOE JOKa3aTEIbCTBO.

I[CMOHCTpaIII/II/I. HcneiTanue BCHICCTB U UX PACTBOPOB HA 3JICKTPOIIPOBOAHOCTE. 3aBUCHMOCTh SJICKTPOIIPOBOAHOCTHU yKCyCHOﬁ KHUCJIOTBI OT

KOHIICHTpalnuu. BzaumoaeicTBue 1uHKa ¢ cepoil, cosiHoi kuciaotToi, xmopuaom meau (II). 'openne maruus.



JlabopaTopHble onbIThI. 8. Peakiyu, XapakTepHbIE AJI1 pACTBOPOB KUCIIOT (COJITHOM WK cepHOM). 9. Peakiiuu, XapakTepHbIe /1711 paCTBOPOB
menoyer (rugpokcuaoB Hatpust wiy kanus). 10. ITonydenue u cBoiicTBa HepacTBOPUMOTro OCHOBaHMsI, Hanpumep ruapokcuaa meau (II). 11. Peakiuw,
XapaKTepHbIE ISl paCTBOPOB cosiel (Hampumep, ans xiaopuna meau (1I)). 12. Peakuuu, xapakTepHble 111 OCHOBHBIX OKCHJIOB (HampuMep, JJis OKCHIa
Kajblus). 13. Peakiuy, XapakTepHble JIs1 KUCIOTHBIX OKCHJIOB (HampuMep, IS YIIEKUCIOro rasa).

No6 Monnble peakuuu

Ne7 YcnoBust npOTEKaHNsSI XUMUYECKUX PEAKIIMM MEXKIY PaCTBOPaMU AJIEKTPOIUTOB O KOHIA
Ne8 CsoiicTBa KHUCIOT, OCHOBAHHM, OKCHIOB U COJICH.

Ne9 Pemenne skcriepuMeHTTBLHBIX 337124

IIpeameTHbIe pe3yabTaThl 00y4eHUsI

VYyanuiicst 10JKEH ymemby:
e oOpamarbcs ¢ 1Tab0paTOPHBIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMU MPUOOPAMHU B COOTBETCTBHU C MPABHIIAMH TEXHUKH 0€30IIaCHOCTH;
BBINOJIHATH MPOCTEHIIINE TpUEeMbl 00paleH s ¢ 1a0opaToOpHbIM 000PYAOBaHUEM: TaOOPATOPHBIM ILITATUBOM, CIUPTOBKOMH;
HaOJI0AaTh 32 CBOMCTBAMM BEIIECTB U SBJICHUSAMH, IPOUCXOASIIMMHU C BEIIECTBAMH;
OIUCBIBATh XUMHUYECKUI SKCIIEPUMEHT C IOMOIIBI0 €CTECTBEHHOT'O (PYCCKOTO MIIM POAHOTO) SA3bIKA U A3bIKA XUMUM;
JeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

MeTanpeameTHblie pe3yabTaTbl 00y4eHHU s

VYyamuiicst 10JKEH ymenb:
®  OmpenessTh, UICXOAS U3 yueOHOM 3a1a4ui, HEOOXO0IUMOCTh HEMOCPEACTBEHHOTO HIIM ONTOCPEIOBAHHOTO HAOIIOACHUS;
® CaMOCTOATEIHHO (POPMUPOBATH MIPOTPAMMY IKCTICPUMEHTA.

TPEBOBAHUS K YPOBHIO ITOJAI'OTOBKH BBIITYCKHHUKOB.

BbIYCKHHUK HAYUHMTCS:

¢ OIIUChIBATH CBOfICTBa TBépZ[I)IX, KUAKHUX, Fa3006pa3HI)IX BCIICCTB, BBIACIIAA UX CYHICCTBCHHBIC HpI/ISHaKI/I;

* XapaKTEepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBaM, YCTaHABJIMBAaTh NPUYUMHHO-CICJICTBEHHbIE CBA3U MEXAY JAaHHBIMU
XapaKTepI/ICTI/IKaMI/I BEIICCTBA,

* pacKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKHUX MOHITHH «aTOM», «MOJIEKYNIa», «XUMHUYECKUH HIEMEHT», «IPOCTOE BELIECTBO», «CIOXKHOE
BEIIIECTBOY, «BAJICHTHOCTHY, UCIIOIB3Ysl 3HAKOBYIO CUCTEMY XUMHUH;

* 1300pakaTh COCTaB MPOCTEHIINUX BEIIECTB C MOMOIIBIO XUMHUYECKUX (HOPMYNI U CYHIHOCTh XMMHUYECKUX PEAKIUN C TMOMOIIBI0 XUMHYECKHX
YPaBHEHUH;

* BBIYUCJISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, & TAK)KE€ MACCOBYIO JIOJII0 XMMHUYECKOTO 3JI€MEHTa B COCAUHEHUSIX
IJIs1 OLIEHKH UX HpaKTquCKOﬁ 3HAYUMOCTH,




* CPaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHHUS, KUCIIOTHI, COJIU;

* KJIJaCCU(ULUPOBATH OKCU/IBI U OCHOBAHHUS IO CBOWCTBAM, KMCJIOTHI M COJIU TI0 COCTABY;

* ITOJIL30BATHCS JTA0OPATOPHBIM 000PYOBAHNEM B XHMUYECKOH TTOCYI0H;

* IPOBOJIUTh HECJIOXKHbIE XMMHMUYECKHE OMBITHI M HAOIIONEHHs 3a M3MEHEHUSMM CBOMCTB BEIIECTB B MPOLIECCe MX NMPEBpAIICHUi; cOOM0AaTh
NpaBUjIa TEXHUKW 0€30MaCHOCTH MPU NPOBEICHUH HAOIOICHUN U OTIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHCIOTHI M IIEIO0YH, MOJIB3YSICh MHIUKATOPAMU; OCO3HABATh HEOOXOAMMOCTh COOJIOEHUS Mep 0€30MacHOCTH
IIpH 0OpaIEeHUH C KUCIOTaMU U LIET0YaMH.

* pacKpbIBaTh CMBICI Niepuoanyeckoro 3akona /. 1. Menneneesa;

* OIIMCBIBATh U XapaKTEPHU30BaTh TAOINYHYIO (OPMY EPUOANYECKON CHCTEMbl XUMUUECKHUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB aTOMHBIX SJEP U PACHPECIICHUE YUCIIA MIEKTPOHOB IO 3JEKTPOHHBIM CJI0SM aTOMOB XMMHUYECKHUX JIEMEHTOB MaJIbIX
MEPHUOOB NMEPHUOJUUECKON CUCTEMBI, a TAKXKE KalHsl U KaJIbLUs;

* pa3nuyaTh BUAbl XMMUUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HETIOJISIPHYIO M METAJUINYECKYIO;

* U300pakaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMHU CBSI3IMU Pa3HOTO BHUJIA;

* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEILIECTB OT CTPOEHUS UX KPUCTAININYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJNINYECKHUX;

* XapaKTepU30BaTh XMMUYECKHE JIEMEHTbl U UX COCIMHEHMs Ha OCHOBE IIOJIOKEHHUS 3JIEMEHTOB B MEPHOAMUYECKONW cHCTeME U O0COOEHHOCTEH
CTPOEHMS UX aTOMOB;

* XapaKTepu30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAYEHHME MEPHOANYECKOIO 3aKOHA W MEPHUOJANYECKOM CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
. . MenneneeBa; ® 00bACHATh CYyTh XUMUYECKHX MPOLIECCOB U UX MPUHIMITUAIBHOE OTIMYUE OT (PU3HMUECKUX;

* Ha3bIBATh IIPU3HAKU U YCIIOBUS IIPOTEKAHHSI XUMUUYECKUX PEaKLU;

* YCTAHABJIMBATh MPUHAICKHOCTh XUMHUECKOHN PEakIMy K ONpeAeIEHHOMY TUITY 110 OJHOMY U3 KJacCU()MKAMOHHBIX MPU3HAKOB: 1) 1O YKCITy U
COCTaBY UCXOJIHBIX BEIECTB U NPOAYKTOB peakluK (PeaKkMy COEIUHEHUS, PAa3I0KEHN, 3aMEIIEHUs U 00OMeHa); 2) MO BBIAEICHHUIO UM MOIJIOLIECHUIO
TEIUVIOTHl (pEaKkUUU SK30TEPMUUYECKHE M JHAOTEPMUYECKHUE); 3) 10 H3MEHEHUIO CTENEHEH OKUCIEHHUS XHMUYECKUX 3JEMEHTOB (peakuuu
OKHCJIMTEIBHO-BOCCTAHOBHUTEBHBIC); 4) 110 00paTUMOCTH mporiecca (peakiuu 00paTiMbIe U HEOOpaTHMBIE);

* COCTaBJIAATh YPABHEHUS ICKTPOJIUTUYECKON IMCCOLMALMM KHUCIIOT, LIEJIOYEH, COJIEH; IOJIHBIE U COKPAILIEHHBIC MOHHBIC YPAaBHEHMUS pPEAKLUN
oOMeHa; ypaBHEHHUsI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI;

* IPOrHO3UPOBATh MPOAYKTHI XMMHUYECKHX peakuuil mo QopMmyram/Ha3BaHUSIM HCXOAHBIX BEIIECTB; OMPEIENISITh HMCXOIHBIE BELIECTBA IO
(dopmynaM/Ha3BaHUSAM NMPOIYKTOB peaKLuHy;

* COCTaBJISITh YPaBHEHMs PEAKIMI, COOTBETCTBYIOLIMX IOCIEA0BATEIBHOCTH («ILEMOYKE») MPEBPALICHU HEOPraHMYECKUX BELIECTB Pa3INYHbIX
KJIACCOB;

* BBISIBJISITH B MPOLIECCE SKCIIEPUMEHTA MPU3HAKH, CBUAETEIBCTBYIOIINE O IPOTEKAHUN XUMHUECKON peaKIiH;

* IPUTOTOBIIATH PACTBOPHI C ONPENEIEHHON MaCCOBOM J10JIEW PACTBOPEHHOIO BELIECTBA;

* OIPENEISITh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCIIOT U IIEJIOUEH M0 U3MEHEHHUIO OKPACKHU MHANKATOPOB;

* IPOBOJUTH KaUE€CTBEHHBIE PEAKLINU, IOATBEPKAAIOIINE HAJTMUNE B BOJHBIX PACTBOPAX BEUIECTB OT/AEIbHBIX HOHOB

* OIPENEISITh NPUHAAIEKHOCTh HEOPTAaHUYECKUX BEIIECTB K OHOMY U3 U3YUEHHBIX KJIACCOB/TPYIII: METAJIJIbl U HEMETAIJIbl, OKCUbI, OCHOBAHMSI,
KHCJIOTBI, COJIN;

* COCTaBJISITh (DOPMYIIBI BEIIECTB [0 UX HA3BAHUSM;

* OIPEIEISTh BAJIEHTHOCTD U CTENIEHb OKUCIIEHHUS YJIEMEHTOB B BEILIECTBAX;



* COCTaBJIATH (POPMYJIBI HEOPTaHUUECKUX COSTMHEHHI M0 BaJICHTHOCTSIM M CTEIICHSM OKHCIICHHS JIEMEHTOB, a TAaKXKe 3apsaaM HOHOB, YKa3aHHBIM
B Ta0JIM1Ie PaCTBOPUMOCTH KHCIIOT, OCHOBAaHHI U COJEH;

* OOBSICHITH 3aKOHOMEPHOCTH HM3MEHEHUSI (PU3NYECKUX M XUMHUYECKHUX CBOMCTB MPOCTHIX BEHIECTB (METAJUIOB M HEMETAIOB) M MX BBICIINX
OKCHJI0B, 00pPa30BaHHBIX IEMEHTaMU BTOPOT'O U TPETHETO NMEPHOIOB;

* HA3bIBATh OOIINE XUMUYECKHUE CBOWCTBA, XapaKTePHBIE JJIsl TPYIIIT OKCHJIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIINE XUMUYECKHE CBONCTBA, XapaKTepHbIE IS KaKAO0T0 U3 KJIaCCOB HEOPTaHUYECKUX BELIECTB: KUCIIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH IPUMEPBI PEAKLIHAN, TOATBEPKAAIOINX XUMUYECKHNE CBOWCTBA HEOPTAaHUYECKUX BEIIECTB: OKCUI0B, KUCJIOT, OCHOBAHUM U COJIEH;

* OIIPEACIATH BEIIECTBO-OKUCIUTEND U BELIECTBO-BOCCTAHOBUTEIIb B OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUAX;

* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OaslaHC (U1l U3YYEHHBIX PEaKIuil) 10 NpeyIoKEHHBIM CXeMaM peaKIuii;

* IPOBOJIUTH JTa00OPAaTOPHBIE OMBITHI, TOATBEPKAAIONINE XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKHUX BEILECTB;

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYUYHThHCS:

* IPaMOTHO 00paIaThCs C BEIIECTBAMH B TTOBCETHCBHOM JKU3HH;

* 0CO3HABaTh HEOOXOAMMOCTH COOJTFOICHHUS TIPABHIT IKOJIOTUYECKU OE30MaCHOTO MOBEACHHS B OKPYKAIOIIEH MPUPOTHON Cpeie;

* IOHUMAaTh CMBICI U HEOOXOIUMOCTh COOJIIOJCHHS TPEIIMUCAHUHN, NpeaaracMblX B WHCTPYKIMSAX TI0 HUCIIOJIB30BaHUIO JIEKAPCTB, CPEICTB
OBITOBOM XMMHUU U JIP.;

* HCTIOJIH30BATh MPHOOPETEHHBIC KIIFOYEBBIE KOMIIETEHTHOCTH TPY BBHITIOJIHEHUH MCCIIEA0BATENILCKUX MPOSKTOB MO H3YYEHUIO CBOMCTB, CIIOCOOOB
MOJTyYEHUS ¥ paCliO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTbD, UCTIONB3Ys CPEJCTBA YCTHOW M MUCbMEHHONW KOMMYHHKAIIUHU TIPU pabOTe ¢ TEKCTaMH y4eOHUKa
U JOTIOJTHUTEIHPHOM JINTEPATYPOi, CIPAaBOYHBIMU TaOIUIIAMU, POSIBIISITH TOTOBHOCTh K YBRYKCHHUIO HHON TOYKU 3PEHUS MPU 00CYKICHUH PE3YyIbTaTOB
BBITTOJIHEHHOHN paboTHI;

* 0O0OBEKTHBHO OIIGHWBATh MH(OPMAIMIO O BEIISCTBAX M XUMHUYECKUX MPOIECCaX, KPUTHUYECKH OTHOCUTHCS K ICEBIOHAYYHOH WH(OpMAIUH,
HEI00POCOBECTHOM peKIiaMe, KacarolIelcsl HCIIOJIb30BaHMSI Pa3IMYHbIX BEIICCTB.

* 0CO3HABATh 3HAYCHHUE TCOPETHUUSCKHUX 3HAHUH JIJIS TIPAKTHUECKOM EATEIIBHOCTH YEIOBEKa,

* OMHCHIBATh U3yUEHHBIC OOBEKTHI KAK CUCTEMBI, TPUMEHSIS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTAX MEPHOAMYECKONH CHUCTEMBI XUMHYECKHUX OJJIEMEHTOB JUJIsi OOBSICHEHWS W TIPESIBHJIICHUS CBONCTB
KOHKPETHBIX BEIICCTB;

* pa3BUBATh MHPOPMAITMOHHYIO KOMITIETEHTHOCTh ITOCPEICTBOM YIITYOJICHUSI 3HAHUM 00 MCTOPUU CTAHOBJICHHUS XUMUYCCKOW HAYKH, €€ OCHOBHBIX
MOHSATHUH, IEPUOINIECKOTO 3aKOHA KaK OJTHOTO U3 BAYKHEHIIINX 3aKOHOB MTPHPO/IBI, & TAKKE O COBPEMEHHBIX JOCTIIKEHUSIX HAYKU M TEXHUKH.

* COCTABJISITh MOJICKYJISIPHBIC U TIOJTHBIC MOHHBIC YPABHEHUS 110 COKPANIEHHBIM HOHHBIM YPaBHCHHSIM;

* IPUBOJIUTH MPUMEPHI PEAKITNIL, TOATBEPIKIAIONINX CYIIECTBOBAHUE B3aUMOCBS3H MEX1Y OCHOBHBIMHU KJIaCCaMU HEOPTaHUYECKUX BEIIECTB;

* POTHO3UPOBATH PE3yIbTATHI BO3JICHCTBHS Pa3TUIHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUYECKON PEaKIInu;

* IPOTHO3UPOBATH PE3YyIbTATHI BO3ACHCTBUS Pa3IUUHbIX ()aKTOPOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.

* MPOTHO3UPOBATH XUMUICCKUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTENbHBIE HIM BOCCTAHOBUTEIBHBIE CBONCTBA C Y4ETOM CTETEHEM OKHCICHUS
3JIEMEHTOB, BXOJISIIIIAX B €T0 COCTAB,;

* BBISIBIISITH CYIIECTBOBAHHME T€HETHUECKOM B3aUMOCBSI3U MEXK/y BEIIECTBAMU B PAJY: MMPOCTOE BEIIECTBO — OKCHJ — THAPOKCH]I — COJIb;

* OPraHU30BbIBATH, TPOBOJIUTH YUCHUICCKUE TPOCKTHI IO HCCIICAOBAHUIO CBOMCTB BEIIECTB, MMEIONINX BAXKHOE MPAKTHYECKOE 3HAUYCHHE.




Hoypouuoe njianupoearue no xumuu, 8 knacc,
(2uaca ¢ nedenio, ecezo 68 uacos), YMK O. C. I'abpuensana

Ne Tema ypoka Conepxanue Bun [Hara Tun ypoka
ypoka NPOrPaMMHOT0 KOHTp XapakTepuCTUKA IEATEIbHOCTU YUAILMXCS
o Marepuana oJiA n | ba YYA
TEME
I | KT peryisi- | mo3HaBa- | KOMMYH | JIMYHOCT
a TUBHBIC | TEJIbHBIC u- HbIE
H KaTUBHBI
e
1 Tema 1. BBenenue B BBoaHbI#1 Teky Ypok ®opmu | Popmu- ®opmu- | opmu-
xumuio (6 yacos UHCTpyKTax 1o Th 1104071 U3y4EHUS U - poBaHue poOBaHHE | pOBaHUE
Beojubrii uHcTpyKTax no Th pu pabore B KOHTp IIEPBUYHOTO pOBaHU | yMEHUS yMEHUsl | MHTepeca
npi paGoTe B KAGMHETE XUMUU. | yaGuHeTe XHMHH. OJIb 3aKpeIICHU e HaOmomar | paboTatk | K HOBOMY
IIpeamer xumuu. Bemecrsa.
[IpenmeT xumuu. sl HOBBIX MIOHATU | b, I€JIaTh | B [1apax, | peaMe-
Bemecrsa. 3HaAHUHI S0 BBIBO/IbI OTBEYaTH | TY.
2 Hpespamenus emects. Posb Xumuss ~ — | Teky Ypok XUMHH | TIDH Ha
XUMHI B JKH3HI 9COBCKa HAyka O BeIeCTBax, | IUHH U3y4EeHUs U uee IPOBEJCH | BOIPOCHI
ux  cmoiicrBax  u | KOHTD MEPBUYHOTO poJi B | UU YUHTEI,
0JIb 3aKpeIieH! KU3HHU | OIBITOB, yMeHHUe
IIPEBPAILICHUSIX.
sl HOBBIX YeJIOBE | YMEHHS HCIIONb3
3SHAHUI Ka pabotath | 0-BaTh
3 IIpakTnyeckas padora Nel. IpakTuyeckue Teky n/p C KHHUTOH XUMHUYEC
“ngeMH . padorsr: Nel. it uc KU
OOpamcCHUsA C J1a0OpaTOPHBIM o
pattl batop «[Ipuémbl KOHTp MEPUOINY | SA3BIK,
obopynoBannem» MHCTpyKTaK N
TB oOpaiteHus ¢ 0Jlb €CKOH yMEHHE
n1abopaTopHBIM cucre- paboraTh
000pyI0BaHUEM MOH. c
4 Ilepuonnueckas cucrema HepI/IO ardecKast TeKy YpOK XHUMHYEC
XUMUYECKUX dnementos JI 1. CHCTEMA XMMHWUYECKUX | LIUN U3yJYEeHUS U -KOH
MengeneeBa. 3HaKM XUMUYECKHUX u
OMOHTOR anemenToB J[.1. KOHTp MIEPBUYHOTO IOCyZ0H.
MenpeneeBa. 3Haku 0JIb 3aKpEIUIEHU




XUMUYECKUX sl HOBBIX
JJIEMEHTOB. 3HAHUI
5 Xumuaeckue GopMyIbL. XuMHuecKue Teky VYpoxk
OtHOCcHTENbHAs aTOMHAs U hOpMYIIBL. it M3ydYCHHS U
MOJICKYIIpHas Maccs. OtHOcHTENbHASA KOHTp MIEPBUYHOTO
aTOMHas 1 0JIb 3aKpEIUICHU
MOJIEKYJIIpHAsl Macca. ST HOBBIX
3HAHUMN
6 IpakTuyeckas padora Ne2. IpakTnyeckue H/p H/p
«Ha6J‘IVIOI[GHI/Ie 3a ropsuieit pa6orer: Ne2.
cBeyoi» Mucrpykraxk Th
«Habmonenue 3a
ropsIIIei CBeUOn»
7 Tema 2. AToMBbI OcHoBHble cBeneHust | Teky Ypok ®opmu- | Dopmu- ®opmu- | Dopmu-
XHMHUYECKHX 3JIEMEHTOB 0 CTPOEHUU aTOMOB. 0005051 W3y4YCHHUS U pOBaHHUE | POBAHUE pOBaHUE | poBaHUE
(7 yacoB) H3oTomel KOHTD [IEPBUYHOTO MOHSATUN | YMEHUs YMEHUsI | UHTEpeca
0JIb 3aKpeIvieHU o cTpoe- | paboTarth ¢ | ciymath | K
OCHOBHEIC CBEACHNS O CTPOCHUN 1 HOBBIX HHUU KHHTOf, y4HTeNs], | KOHKpeT-
aTomMoB. COoCTaB aTOMOB. o
MsoTonst 3HAHUU aToma, YMEHUS BECTH HOMY
8 CTpOeHHe 3IIEKTPOHHBIX CrpoeHue Texy Vpok XHMHYEC | MHTETPHPO | AMANOT C | XHMH4EC
obornotex aToMoB. AIIEKTPOHHBIX i U3y4YCHUS U Kon BaTh ydqurene | KoMy
000JI04eK aTOMOB. KOHTp MEPBUYHOTO CBASU M | SHAHMA M3 | M H SJICMCH-
oIlb 3aKperuIeHN ee Qusuku B | Apyrumu | Ty,
4 HOBBIX BHJIAX. XUMHUIO. y4yalumM | HOUCK
SHAHMI U-Col. ZIOTOTHH
9 Wonel. Monnast xumuueckast Nousl. Mouuas Texy Ypok TCIbHOH
CBAZE. XUMHYECKast CBA3b. 10103071 U3yUYCHHS U HH(OpMA
KOHTp MIEPBUYHOTO IpH O
0JIb 3aKpEIUICHU HEM.
ST HOBBIX
3HAHUU
10 KoBaneHntHas cBs3b. KoBaneHntHas cBs3b. Teky Ypok
ARN505 1 W3yYCHUS U
KOHTp MIEPBUYHOTO
0JIb 3aKpeIieH!
sl HOBBIX
3HAHUU
11 Mertaunueckas Meramueckas Texy Ypok




XUMUYECKAsI CBS3b XUMUYECKas CBS3b. i U3y4YEeHUs U
KOHTp MIEPBUYHOTO
0JIb 3aKperieH!
ST HOBBIX
3HAHUU
12 O60061mmenue u O6o001mmenue u Texy TECT
CHCTeMaTHU3alUsl 3HAHUU IO | CUCTEMaTH3aLHs 10005051
TeMe: «ATOMBI XUMUYECKUX | 3HAHUU MO TEME: KOHTp
3JIEMEHTOB «ATOMBI XMMHUYECKUX | OJIb
AJIEMEHTOBY TECT
13 KontpouabsHnast padora Nel | Konrposbhas K/p K/p
1o Teme: «Amomul padora Nel no teme:
XUMUYECKUX DTIeMEHMO8» «Amombl Xumuueckux
971 MEeHMO8Y
14 Tema 3. IIpocTbie IIpocTeie BemecTBa- Teky Ypox ®opmu- | YMeHue Ymenne | OBnane-
BelecTBa (5 4acoB) METAJLIBI. 0005051 W3y4YCHHUS U poBaHuEe | paboTaTh C | COTPYAH | HHE
IIpocTeie BemecTBa- KOHTp MEPBUYHOTO MOHSATHS | y4eOHU- nyaTh C | HaBBIKa-
METaJlJIbL. 0Jlb 3aKperieHU 0 METaJl- | KOM, yUuTelle | MM IS
sl HOBBIX nax, JOTIOJTHUT | M B MpaKkTu-
3HAHUU HEMeTall | eJIbHOU MOMCKE U | YECKOH
15 IIpocTeie BemecTBa- IIpocteie BemecTa- Teky Ypok nax, oureparyp | cbope JeATelNb-
HEMETaJUIbl. AJUTOTPOIIHS. HEMETaJUIBL. 802071 W3YYCHUS U KoJuuec | oil.nepuon | uHGOpPMa | HOCTH.
Annorponus. KOHTp MEPBUYHOTO TBE WYEeC-KOM | LuH,
0Jlb 3aKperieH! BEIECT- | CUCTe- CIyIIaTh
sl HOBBIX Ba. MOH. ero.
3HAHUU
16 KonnuecTBo BemecTsa. KommuecTBo Teky Ypok
Mons. MosnsipHast Macca BeliecTBa. MoJb. 0005051 W3yYCHUS U
Momnsipaas macca. KOHTp IIEPBUYHOTO
0JIb 3aKpeIieH!
ST HOBBIX
3HAHUU
17 MomnsipHblii 00BeM ra3oB. MomnsipHblii 00BeM Texy Ypok
ras3os. 0005051 W3yUYCHHUS U
KOHTp MEPBUYHOTO
0JIb 3aKpeIieHU

s1 HOBBIX




3HAHUH

18 Pemenue 3anau no remam: | Pemenue 3anay no Peme Ypok
«Monspnuwlii 06vem 2aszos, TemaM: «Moasapnuolii HHE 3aKpEeIUICHU
KOIUYeCmeo 6euecmea. 06veM 2as308, 3az1a4y b
KOIUYeCcmao
sewecmear.
19 Tema 4. Coennnenust CTeneHb OKUCIICHUS. Texy Ypok ®opmup | YmeHnue Ymenue | YMmenue
XMMHUYECKHX 3JIEMEHTOB JN120% U3y4YEeHUs U oBaHue | paboTaTh ¢ | paboTaTh | UCHOJb-
(16 uacoB) KOHTP NEPBUYHOTO MOHATHUS | yUeOHH- B IIapax, | 30BaTh
0JIb 3aKpeIieH! 0 KOM, B 3HaHUS B
CremneHb OKHCIICHHL. s HOBBIX CTCICHU | YMCHHC rpynnax, | ObITy.
3HAHUI OKHUCJIE- | CONOCTaBII | OTBEYATh
20 Baxxueiimme xmaccel Baxxueiimme kmaccel Teky Ypox HUS, ATh, Ha
OMHApHBIX COCTMHEHHH. OMHAPHBIX COEOMHEHMH. | rpif U3yYeHHs U KJIaCCOB | paboTaTh C | BOMPOCHI
Oxcupl. Oxcupl. KOHTp MEPBUYHOTO coenuHe | opmynaM | ydyuTess.
0JIb 3aKpEIUICHU HUM, H.
sl HOBBIX YUCTBIX
3HAHUMI BEIIIECT-
21 OcHoBaHwUsI. OcHoBaHusI. Teky VYpok Bax u
1N U3Y4YEeHUS U CMECHX.
KOHTp MIEPBUYHOTO
0Jlb 3aKpeIIeHU
sl HOBBIX
3HAHUMN
22 Kucnotsr Kucnots Teky Ypok
ARN5 05 W3yYCHUS U
KOHTp MEPBUYHOTO
0JIb 3aKperieH!
sl HOBBIX
3HAHUI
23 Comn Conu Teky Ypok
0005051 W3yYCHHUS U
KOHTp NEPBUYHOTO
0JIb 3aKpeIUIeHU
sl HOBBIX
3HAHUI
24 Cocrasnienue popmyin coneit. | CocraBnenue hopmyi Teky Ypox




COJIEN. 0805051 U3y4YEeHUS U
KOHTp [IEPBUYHOIO
0JIb 3aKpEIUIEHU
s HOBBIX
3HaHUHI
25 OGo6eHne 1 OGo6eHne 1 TECT Ypox
cUCTeMAaTu3allys 3HaHUH 110 cuCTeMaTu3alus U3YdEeHUS U
Teme «BaxkHeHme Kiaccsl 3HAHUH 10 TEME TIEPBHYHOTO
OMHApHBIX COCTMHEHHID) «BaxHei1ue Kiacchl 3aKpEIUICHH
OMHApHBIX § 4 HOBBIX
COeTMHEHUI S
26 AMopdHbIE AmopdHbIe U Teky Ypok
KPUCTAJUIMYECKUE KPUCTAJUIMYECKUE 1007071 A3Y4YECHUS U
BeleCTBA. THUIIBI BelleCTBA. THUIIBI KOHTp MIEPBUYHOTO
KPUCTAJUIMYECKUX PELIETOK | KPUCTAIUIMYECKUX 0JIb 3aKpEIUICHU
peLeTox sl HOBBIX
3HaAHUHI
27 Yucrele BEIIECTBA U CMECH. Yucrele BelecTsa u Teky Ypok
CMECH. JIINZ071 U3y4EHHS U
KOHTp [IEPBUYHOIO
0JIb 3aKpEIUIEHU
s HOBBIX
3HAHUHI
28 ITIpakTuueckas padora Ne3. | IIpakTuyeckas padora | i/p n/p
«AHanu3 MOYBHI U BOJBD) Ne3. «AHanmu3 OYBHI U
HNucrpykrax Th BoAb» Uucrpykraxk Th
29 MaccoBas 1011 KOMIIOHEHTOB | MaccoBast 10715t Teky Cwmecn.
B CMECH KOMIIOHEHTOB B CMECH. 8807054 Yucteie
KOHTp BEILIECTBA
0JIb
30,31 | Pemrenne 3ama4 Ha Peruenue 3a1au Ha Texy Ypoxk
HAXO0KJIEHUE MACCOBOM 10/ | HAXOXIEHHE MACCOBOM | prruit 3aKpEIICHH
KOMITOHEHTOB CMECH. JI0JT1 KOMITOHEHTOB KOHTp oq
CMECH. ollb
32 IpakTndeckas pa6ora Ned. | IlpakTuyeckas padora | 1i/p n/p

«IIpuroroBiieHne pacTBopa
caxapa ¢ 3aJJaHHOI MacCOBOM
JI0JIEN paCTBOPEHHOTO

Ne4, «IIpuroroBnenue
pacTBopa caxapa ¢
3aJaHHOM MacCOBOM




BemecTBay Uucrpykrax Th

Jl0JIel paCTBOPEHHOTO

BellecTBa» UHCTpyKTak
Th

33 OGo6eHne u OGo6eHne u TECT Ypoxk
CHCTEeMaTH3alMs 3HAHUH 110 CHCTeMaTH3aIHs 3aKperIeH:
teme: «CoeuHeH s 3HAHUH 10 TeMe: q
XHUMHYECKUX DJIEMEHTOB). «CoenuHeHus
XUMHNYECKUX
DJICMEHTOB.
34 Kontpoasnas padora Ne 2 | KonrposbHas K/p K/p
o teMe «CoequHEeHUS pa6ora Ne 2 o Teme
XUMHYECKHUX 3JIEMEHTOBY «CoenHeHHs
XUMHYECKUX
AJIEMEHTOBY
35 Tema 5. U3menenus, Teky Ypok ®opmu | YMeHue VYmMmenue | YmeHue
npoucxoasiiue ¢ DuHueCKHe ABICHNA B | MU U3y4YCHHS U - paboTath ¢ | BecTu HHTETPU
BemecrBamu (12 yacoB) XUMHH. KOHTP [IEPBUYHOTIO poBaHH | yueOHH- JIAAJIOT, | pOBaTh
®duznueckue SBICHUS B 0JIb 3aKpEIUICHU e KOM, paboTaTh | MONY4YEH
XUMUH. sl HOBBIX IIOHATH | IEpUOAUY | B IIapax, | HbIE
3HAHUMI 1o €CKOHU paboTaTh | 3HaHUS B
36 XUMUYeCKHe SBICHUS. XuMu4ecKue spjieHus. | Teky Ypok XHUMHUYE | CUCTE- c MPaKTHU-
XUMUYECKHE pEeaKIUU XUMHUYECKHE PEAKIIUH. 100507 U3y4EHUs U -CKUX MO, YUUTENE | YECKOM
KOHTP [IEPBUYHOTO peaKuu | aNroput™M | M. KU3ZHU.
0JIb 3aKpEIUICHU -1X, UX | OM
sl HOBBIX TUIAX; | paccras-
3HAHUU YMEHHS | JIE€HUA
37 3aKOH COXpaHEHHUs MacChl 3aKOH COXpaHEHUs Teky Ypok nucarb | kKo3hhu-
BEILIECTBA. XMMHYCCKHE MacChl BEIIECTBA. 0005051 W3y4YeHUS U peaKuud | LUEHTOB B
ypaBHEHHSL. XUMHYeCKHe KOHTp NEPBUYHOTO uu XUMUYECK
YpaBHCHUA. 0JIb 3aKpEILIEHU paccraB | UX
sl HOBBIX -JIATh ypaBHe-
3HAHUH ypaBHE- | HUSX;
38-39 | Pacuérbl 10 XUMHUYECKUM Pacuérrl 1o Teky Ypok HHE B yYMEHUE
YpaBHCHUAM XUMUNYECKUM H_[I/Iﬁ [PaKTUKYM XUMHYE | UHTCTPHUPO
YPaBHCHHUAM. KOHTp CKHX BaThb
0JIb peaKuu | 3HaAHUA U3
40-41 | Tumsl XUMHYECKAX peaKiuii. THOel XUMHYECKUX TeKy YpoK n-iax. CbI/I3I/IKI/I B
peaKuui. 8005051 W3yYCHUS U XUMUIO.




KOHTD [IEPBUYHOTO

0JIb 3aKpeIieH!
sl HOBBIX
3HAHUI

42 CxopocTh XUMHUYECKHUX Cxopocts xumuueckux | Teky VYpok

peakiuii. Karanuzatopsl. peaxuu. 005051 U3y4YEeHUS U

Karamusaropsr. KOHTp IIEPBUYHOTO
0JIb 3aKpEIUICHU
sl HOBBIX
3HAHUHI

43 IIpakTuueckas padora NeS. | IIpakTuyeckas padora | 1i/p n/p
« IIpu3Haku XUMHUYECKHUX Ne5.
peakuuit» Uucrpykrax Th « IlpuzHaku

XUMHUYECKUX PEaKLUii»
Hucrpykrax Th

44-45 | O6o0wwenne n O06o00611eHNE U TECT Ypok
CUCTEMAaTHu3alus 3HaHUH 10 CHUCTEMAaTHu3alus W3YYCHUS U
TeMe «HM3menenus, 3HaHU Mo Teme IePBUYHOTO
npoucxooauue c «Hs3menenus, 3aKperuIeHn
8eecmeamuny. npoucxoosuue ¢ 4 HOBBIX

seecmeamu. SHAHI

46 Kontpoabnasi padora Ne3. KouTtpoabnas padora | x/p K/p
1o TeMe «M3menenus, Ne3. o Teme
npoucxoosujue c «H3menenus,
sewecmeamun. npoucxooaujue c

8eecmeamuy.

47 Tema 6. Teopusi PacTBopenue Kak Teky Ypok ®opmu | DopmupoB | Popmup | Dopmup
3JIEKTPOJIUTHYECKOM (hH3HKO — XUMHICCKUI | mmii U3y4YEHUS U - aHue OBaHHE OBaHHE
JMCCONMAIMH U CBolicTBa | IPouecc. THibl _ | KOHTp IIEPBUYHOTO pOBaHU | YMEHHUS YMEHHUS | YMEHUS
KJIACCOB HEOpraHmdecKux | PACTBOPOB. TIOBTOPHEI | 3aKpETUIEHH e paborath ¢ | paboTath | HHTErPU
coequHeHuii (21 yaco) MHCTPYKT&XK 110 T.b. sl HOBBIX MOHATH | yYeOHWUKO | MHIWBH]I | pOBATh
PactBopenue kak pu3uKo — 3HAHUH io M, YyaJIbHO U | 3HAHUs O
XUMHYECKHH mporiecc. Turbl pacTBO- | anropuT™Ma | B mapax, | paccTBoO-
pactBopoB. [ToBTOpHBIH pax, MU COTPYOH | pax,
uHcTpykTaxk 1o T.b. 9JIEKTP | COCTaBJCH | MYAaTh C | KUCIIO-

48-49 | DuexTponuTHYecKas DIeKTPOIUTHYECKAs Teky Ypok o- s yauTene | Tax,
muccormanus (3/1) wteopus | auccoumarus (O/]) u i U3y4EeHUs U




31 Teopust D/1 KOHTD [IEPBUYHOTO JINTUYE | UOHHBIX M, OCHOBA-
0J1b 3aKpEeIUICHU CKOM YpaBHEHU | yMEHUE | HHUSIX,
sl HOBBIX auccol | i u 3a71aBaTh | COJIAX U
3HAHUU WA, | PaCCTaHOB | BOMPOCHI. | OKCHIAX
50-51 | Uonssie ypaBHeHus peakimii | MoHHbIC ypaBHEHHS Teky VYpok HWOHHBI | KU B
peakiuit 1095071 W3YYCHUS U X ko3 Pu- MOBCEI-
KOHTP MIEPBUYHOTO ypaBHE- | IMEHTOB B HEBHYIO
0JIb 3aKpeIieH! HUSAX, OKMCJIH- KU3Hb.
sl HOBBIX KHUCJIO- | TEJIBHO-
3HAHUH Tax, BOCCTaHOB
52 VYcnosus npoTekaHus VYcnoBus npoTekaHus Teky Ypok OCHOBA- | UTE€Ib-HBIX
XUMHUYECKUX PEAKIIUA MEKITY XAMHUYECKUX PEaKIUN 1007051 W3YYeHUS U HUH, peakuun-
pacTBOpPaMH 3JIEKTPOJIUTOB 10 | MEKJIY pacTBOpaMU KOHTP IEPBHYHOTO COMsIX, | SIX.
KOHI[Q DJIEKTPOJIUTOB JI0 KOHIA | oo 3aKpeILIeHI OKCHJIO
s HOBBIX B,
3HAHUU OKUCIU
53 Kucnotst B cBeTe TO/] Kucnotsr B cBete TOJ[ | Teky Ypok -
i A3Y4YECHUS U TEJIbHO-
KOHTp NIEPBUYHOTO BOCCTa
0JIb 3aKpenjIeHu HOBHUTC
s HOBBIX JIb-HBIX
3HAaHUH peakuu
54 OcHoBanus B cBete TO/] OcHOBaHUsI B CBETE Teky Ypox -SIX.
JRC)il 1107071 U3Yy4YEeHUS U
KOHTp MIEPBUYHOTO
0JIb 3aKpEIUICHU
sl HOBBIX
3HAHUU
55 Oxkcuppl, ux kiaaccupukanus u | OKCUIBL, UX Teky Ypok
CBOMCTBA. kiaccudukanus u TV U3Y4ECHUS U
CBOHCTBA. KOHTp IIEPBUYHOTO
0JIb 3aKpeIUICHU
sl HOBBIX
3HAHUU
56 Coumnn, Ux CBOMCTBa Coumnu, UX CBOMCTBA. Teky Ypok
0005051 W3y4YCHHS U
KOHTP [IEPBUYHOTO




0JIb 3aKpEIJICHU
s HOBBIX
3HAHUU
57 ['enernueckas CBA3b MEKIY ['enernueckas cBs3b Texy Ypox
KJlaccaMH HEOPTraHUYEeCKUX MEXKIY KIaccaMu 000707 U3Y4ECHUS U
COETMHEHN. HEOPTraHH1ECKHX KOHTP TIEPBUYHOTO
COCAMHCHUH. OJIb 3aKpeIIeHn
s HOBBIX
3HAHUI
58 IIpakTnyeckast padora Ne6. | IlpakTudeckas padora | 11/p n/p
« MoHHBIe peakuum» Neb6. MoHHBIE peakIu.
Hucrpykrax Th HNucrpykrax Th
59 O6006mieHue u O6006meHue 1 TECT 3akperieHu
CUCTEeMaTHU3aIus 3HAHUH 110 CUCTEMaTH3aIUs e
teme: «PacTBOpeHue n 3HAHHI TI0 TeMe: TIPOIICHHOT
pacTBOPBD). «PacTBopenue u o
pacTBOPBI».
60 OxucnuTensHo- OxucnuTensHO- Teky VYpok
BOCCTaHOBHTEJIHHBIE PEAKIINN | BOCCTAHOBUTEIBHBIC 012071 U3YyYEeHUs U
(OBP). peaxun (OBP). KOHTP IIEPBUYHOIO
0J1b 3aKPEIUICHU
s HOBBIX
3HAHUU
61 CBOMCTBa MPOCTHIX U CIOKHBIX CBOHCTBa MPOCTHIX U TeKy yp()K
BemecTB B cBere TOJ[ u OBP CJIOKHBIX BEIIECTB B CBETE i M3ydeHus 1
T/ u OBP
KOHTp MIEPBUYHOTO
0JIb 3aKpEIICHU
s HOBBIX
3HAHUU
62 IIpakTHyeckas pagora Ne7. | IIpakTuyeckas paéora | 1i/p n/p
YcnoBus npoTeKaHus Ne7. YcnoBus
XUMHUYECKUX PEAKIHA MEXITY | MPOTEKAHUS
pacTBOpaMH IIEKTPOJIUTOB 10 | XUMUUECKUX peaKui
KOHIIa MEX]ly pacTBOpaMHu
Hucrpykrax Th 9JIEKTPOJIUTOB 10 KOHIIA
HNucrpykrax Th
63 IIpakTuyeckas paora Ne§ | IIpakTuyeckas paéora | /p n/p
Ne8 CaoiicTBa KUCIOT, Ne8 Ne8 CroiicTBa

OCHOBaHUM, OKCHJIOB U COJICH.

KHCJIOT, OCHOBaHHUH,




HHucrpykrax Th

OKCHJIIOB U COJIEH.

HNucrpykrax Th
64 IIpaxTnueckas pabora Ne9 9 | IlpakTuueckas pabora | m/p /p
Pemrenue N9 9 Pemrenue
SKCIIEPUMEHTANBHBIX 3a]a4. SKCIIEPUMEHTAIBHBIX
Hucrpykrax Th 3a1a4.
HNucrpykTax Th
65 O0600611eHNE 1 O0600611eHue U TECT Ypok
CHUCTEMaTHU3alUs 3HAaHUH 10 CUCTEMaTH3aIs PAKTHKYM
TeMme «PactBopenue. PacTBopsl. | 3HAHUU 110 TEME
CBoiicTBa pacTBOpPOB «PactBopenue. PacTBopbl.
UIEKTPOJIUTOB, HIOHHBIE CBoiicTBa pacTBOPOB
ypaBHeHus, OBP». 3JIEKTPOJIUTOB, HOHHBIE
ypaBaenusi, OBP».
66 HToroBasi KOHTPOJIbHAS Hrorosas K/p Kontpons
padora Ned 3a Kypc XUMUM § | KOHTPOJIbHas padoTa
KJacca Ne4 3a kypc xumun 8
KJlacca
67-68 | AHamu3 UTOroBoi AHanus UTOroBoI [Tons Ypoxk
KOHTPOJILHO# pabOTEHI. KOHTPOJILHO# paboTEHL.. elIeHU HPaKTHKYM
Hrorosoe 3ansTHE Hrorosoe 3ansATHE e
HUTOT'O




Onucanue y‘lBﬁHO-MeTOI[I/I‘leCKOFO, MaATCPUHAIBHO-TEXHUIECKOTO U I/IH(l)OpMaIII/IOHHOI'O o0ecrneueHus Oﬁpa3OBaTeJILHOI‘O

npouecca.
Hatypaabhble 00bekThl. HaTypanbHble 00BEKTHI, UCTIOIB3yEMbIE B O0YYEHUH XUMUH, BKIIOYAIOT B €0 KOJJICKIIMM MUHEPAJIIOB M TOPHBIX MOPOJ,
METAJUIOB U CIUIABOB, MUHEPAJIbHBIX YA0OpEHHH, MacTMacc, KaydyKoB, BOJOKOH M T. 1. O3HaKOMJIEHHE YJallUXcsl ¢ 00pa3laMu UCXOAHBIX BEILECTB,
MOJTYIIPOAYKTOB M TOTOBBIX M3/EIIHI IMO3BOJIET MOJYYUTh HATJISAHOE TPEACTAaBICHUE 00 ATUX MaTepHajax, MX BHEIIHEM BUJE, a TAKXKE O HEKOTOPBIX
¢u3nyeckux cBOMcTBaX. 3HAaUMTENbHbIE Y4eOHO-IIO3HABATEIbHBIE BO3MOKHOCTH HMEIOT KOJUICKLUH, W3TOTOBJIEHHbIE CaMHUMM OOYYaroIUMHUCS.
[IpenMeTsl U1t TAKMX KOJIJIEKLIUN COOMPAIOTCSI BO BPEMS SKCKYPCUHM M IPYTMX BHEYPOUHBIX 3aHITUH.
Komnexkuu MCnosib3yloTcss TOJBKO Ui O3HAKOMJIEHHS YyYallluXCs C BHEIIHUM BHJIOM U (U3WYECKMMHU CBOWCTBAMM H3YYaeMbIX BEILIECTB U
Marepuaios. /[ npoBeIeHNs] XUMHUYECKHUX OIBITOB KOJUIEKIIMU UCIIOJIb30BaTh HEJIb3sI.
XuMuyeckue peakTHBbI M MaTepuaibl. OOpalleHre co MHOTMMHU BEILECTBAMU TPeOyeT CTPOroro COOJIIOJEHHs MPaBUII TEXHUKH O€30MacHOCTH,
0COOEHHO MPH BBIIIOJHEHUH OIBITOB CAaMUMHU ydalumucs. Bce HeoOxoaumMble Mephl IPEAOCTOPOKHOCTH YKA3aHbl B COOTBETCTBYIOIINX JOKYMEHTaX U
MHCTPYKLUSAX, @ TAKXKE B TOCOOMSIX IS YUUTENICH XUMUH.
Haubonee yacTo ucnosipzyemble peakTUBbI U MaTepUAIIbIL:

1) mpocTble BeliecTBa - Me/ib, HATPUH, KaJIbIHA, aTFOMUHUI, MarHUH, )KeJe30, IUHK, cepa;

2) oxcuabl — meau (11), kanpuus, xenesa (1), maraus;

3) KHUCIIOTHI - COJISIHAs], CEepHasi, a30THAs;

4) OCHOBaHWUsI - THIPOKCH] HATPHUS, THAPOKCH KaJbLUs, THIPOKCH] Oapusi, 25%-HbIi BOJHBINA pacTBOp aMMHAKa,

5) comu - xnopunstl Hatpusi, meau (1), sxenesa(lll); HuTparel kanust, HaTpus, cepebpa; cyibdarer meau(ll), sxenesa(ll), sxeneza(lll), anromunus,

aMMOHUSI, KaJusi, OpOMU]] HATPUS;

6) opraHuYecKHe COCITUHEHUS - KpaxMmall, [IMIMPHH, YKCYCHAs KHCJIOTa, METHJIOBBIH OpaHKeBbIH, (eHON(PTAICHH, TAKMYC.
Xumuyeckas J1adopaTopHas 1MOCYAa, annaparsl 1 nNpudopel. XUMHUYECKas MOCyAa MOAPA3IEISICTCS HA JIBE I'PYINIBL: IS BBIIOJHEHUS OIBITOB
YYAIIUMHUCS U I€MOHCTPALMOHHBIX OIBITOB.
[Tpubopsl, annapatel U YCTaHOBKH, MCIIOJIb3YEMbIE HAa ypOKaxX XMMMH, NOJPA3EIAI0T HA OCHOBE MPOTEKAIOIUX B HUX (U3NYECKUX M XUMHUUECKHUX
IIPOLIECCOB C YYaCTHEM BELIECTB, HAXOJALIMXCS B Pa3HBIX arperaTHbIX COCTOSTHUAX:



1) npubopsl 1751 pabOTHI ¢ Ta3aMH - MOJyYCHHE, COOMpaHUe, OYMCTKA, CYIIKA, TOTJIONEHHE Ia30B; PEAKIIMUA MEKIY IIOTOKaMH Ta30B,;
2) ammapathl ¥ MPUOOPHI IS OTBITOB C UIKUMHU U TBEPBIMHU BEIIECTBAMH - MIEPETOHKA, (PUIBTPOBAHUE, KPUCTAIUTA3AIIHS; POBEICHHE PEAKIIHit

MEXKy TBEPJBIM BEIIECTBOM M JKUIKOCTBIO, )KUJIKOCTBIO U )KUJIKOCTHIO, TBEPABIMU BEIIECTBAMHU.
BHe »T0li kaccudukanum HaXoAsTCs JBE TPYIIbI y4eOHOI anmapaTypsbl:

1). 11t M3y4eHUsT TCOPETUICCKUX BOMIPOCOB XUMHHM - MJUTIOCTPAIIUS 3aKOHA COXPAHEHUST MACChI BEIIECTB, IEMOHCTPAIUS dJICKTPOIPOBOTHOCTH

pacTBOpPOB, AEMOHCTpAlMS ABM)KEHHS HOHOB B DJIGKTPUYECKOM TIOJNE; MMl M3YyYEHHUS CKOPOCTH XUMHUYECKOW pEaKIMH M XHUMHYECKOTro

pPaBHOBECHS;

2). IUTsl WUTIOCTPAIIUH XMMUYECKIX OCHOB 3aBOJICKHMX CIIOCOOOB MOJYYCHHUSI HEKOTOPBIX BEHIECTB (CEPHOU KUCIIOTHI, aMMHUAKa U T. 11.).
BcenomoraTenbHy0 posib UTPaOT U3MEPHUTEIBHBIE U HATPEeBaTEIIbHBIE TPUOOPHI, Pa3TUYHbIC TPUCTIOCOOICHUS 1T BHITTOJTHEHHS OTIBITOB.
Mopenau. O0beKTaMU MOACIUPOBAHUS B XUMUH SBIISIOTCS aTOMBI, MOJICKYJIbI, KPUCTAJUIBI, 3aBOJICKHE amapaThl, a TAKKE MPOUCXO/ISIINE POIIECCHI.
B npenonaBaHiy XuMUM HCTIONB3YIOTCS MOJICTH KPUCTANTMYECKUX PEIIETOK alMasa, rpaduTta, cepsl, pocdopa, okcuaa yriaepoaa(lV), nomxa, xxenesa,
Menu, Mmarausi. Habopsl Mojieseit aToMOB sl COCTaBIICHUSI IAPOCTEPKHEBBIX MOJIEIECH MOJIEKYI MPU U3YyUYEHUH OPTaHUYECKOM XUMUHU.
YuyeOHble MocoOMsI HA Me4yaTHO ocHoBe. B mporecce oOydeHHS XUMHUHM HUCIOJIB3YIOTCS CJICIYIONINE TaOIUIBI MOCTOSHHOTO JKCIIOHUPOBAHUSA:
«[lepnognueckas cucrema xumuueckux snemeHToB J[. U. MenneneeBa», «Tabmuiia pacTBOPUMOCTH KHCIOT, OCHOBAaHUU W cCollei», «DIJIEKT-
POXUMUYECKUI psJl HAPSHKEHUI METaJIIOB.
Jliss opraHu3anud CaMOCTOSATEIHHONW pabOThl OOYYAOIIUXCS Ha ypOKax HCIHOIB3YIOT Pa3sHOOOpa3HbIE AUIAKTHUYECKHE MaTepHallbl: TETPaJH Ha
MEYaTHOM OCHOBE, KapTOUKH C 3aJaHUSIMU pPa3HOM CTEMEHU TPYAHOCTH JJISl M3y4eHHUS HOBOTO MaTepuasna, CaMOMpPOBEPKH U KOHTPOJIS 3HAHHMA
yYalxcs.
JKPaHHO-3BYKOBbI€ Cpe/ICTBAa 00y4eHHUsl. DKPaHHO-3BYKOBBIE MMOCOOUS NEeisATCsl Ha TpU OOJNBIIME TPYNIbl: CTaTUYHbIE, KBa3UJAMHAMUYHBIC U
nuHamMugHbIe. CTaTHYHBIMEA KPAHHO-3BYKOBBIMH CPEJICTBAMHU OOYUICHHS SIBISIOTCS THA(DUIBEMBI, TUATTO3UTUBEI (CIIAIb), CIMHIYHBIC TPAaHCTIAPAHTHI
s rpadorpoekropa. Cepun TpaHCIAPAHTOB MO3BOJIAIOT UMUTHPOBATh JBMKEHHE ITyTEM IMOCIIEI0BATEILHOTO HAIOKEHHUS OJTHOTO TpaHCIapaHTa Ha
npyroit. Takue cepuu OTHOCAT K KBa3UIUHAMHYHBIM SKPAaHHBIM TTOCOOUSIM.
JIMHAMUYHBIMH SKPaHHO-3BYKOBBIMH TMOCOOMAMHU SIBISIIOTCS TPOU3BENEHUs KUHEMaTorpada: JOKYMEHTaJIbHOTO, XPOHHMKAJIBHOTO, MYJIbTUILIH-
kanroHHOro. K 93TO# e Tpymme OTHOCSATCS SKPaHHO-3BYKOBBIC CPEICTBA OOY4YCHUS, IS MPEIbSIBICHUS HWH(DOPMAIMU KOTOPHIX HEOOXOIMMa
KOMITBIOTEPHAsI TEXHUKA.
Texnnueckue cpeacrBa o0yuyeHusl. [Ipu KOMIUIEKCHOM HCIIOJIB30BAaHUU CPEACTB OOy4YEeHHS HEHM30€KEH BOIMPOC O BO3MOXKHOCTH 3aMEHBI OJTHOTO
MOCOOUST PYruM, HAMpPUMEpP IEMOHCTPAIIMOHHOTO WM JIA0OpAaTOPHOTO OMBITa €ro M300pakeHWeM Ha dkpane. Mudopmanms, copepxamascs B
SKpaHHOM MOCOOWH, MpPEJICTaBIsieT COOOW JHUIIb OTpPaKeHHWE peajbHOro0 MHpa, U IMOITOMY OHA JOJDKHA UMETh OMOPY B UYBCTBEHHOM OIIBITE
oOyyaromuxcsa. B mpotuBHOM ciydae (opMupyroTcs HempaBuibHbIE U (popManbHble 3HaHMA. OCOOCHHO oOmacHO (hOpMUpPOBaHHME HMCKAKEHHBIX
MIPOCTPAHCTBEHHO-BPEMEHHBIX MPEACTABICHUH, MOCKOJIbKY 3KpPaHHOE MPOCTPAHCTBO M BPEMS 3HAUUTEIHHO OTIMYAIOTCS OT PEaIbHOTO MPOCTPaHCTBA
¥ BpeMEeHH. DKpPaHHOE TOCOOHE He MOKET 3aMEHUTH CO00H peanbHbIli 00BEKT B MPOIIECCEe €ro MO3HAHUS BBUIY TOTO, YTO HE MOXKET OBITh UCTOYHHKOM
YYBCTBEHHOTO OMbITAa O CBOMCTBAX, CYIIECTBEHHBIX NMPU U3YUYEHUU XMMHHU: IIBETE, 3alaxe, KPUCTAIUIMUECKOM CTPOCHUH U T. 1. B To ke Bpems mpu
HATMYUU y YYalUXCS JTOCTATOYHBIX YYBCTBEHHBIX 3HAHWH HA HEKOTOPHIX 3Tanax OOydeHUs BOCIPOM3BEICHUE XMMHYECKOTO OIBITa B IKPAHHOM
MOCOOMHN MOXKET OBITh O0JIee 11eIeCO00Pa3HBIM, YEM €T0 MOBTOPHAS JEMOHCTPALIHS.

Ilnanupyembie pe3yJIbTATHI H3y4YeHHsI Y4eOHOI0 MpeaMeTa.



B pesynbraTe uzydeHus XumMmun Ha 6a30BOM YPOBHE YUEHUK JIOJKEH
3HATH/IIOHUMATh:

¢ XUMHYECKYIO CHMBOJIMKY: 3HAKH XUMHUYCCKUX JIEMEHTOB, (OPMYJIbI XHMHUECKHUX BEIIECTB, YPAaBHEHUS XUMHUICCKUX PEaKIINi;

® BARKHEHIIME XUMHUYCCKHE MOHSATHUS: BEIIECCTBO, XUMUICCKUH 3JIEMEHT, aTOM, MOJICKYJIa, OTHOCHTEIFHBIC AaTOMHASI U MOJICKYJISIPHASI MAaCChI, HOH,

aJIOTPOIHS, U30TOIBI, XUMUYECKas CBSI3b, NIEKTPOOTPULIATETHHOCTh, BAJIGHTHOCTD, CTENICHh OKUCICHUSI, MOJIb, MOJIIPHAs Macca, MOJISIPHBIN
00BEM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUS, PACTBOPHI, SJICKTPOIHUT U HEJICKTPOIIHT, FICKTPOIUTHICCKAS JUCCOITUAITHS,
OKHUCIIUTETh M BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAaHOBIEHHUE, TEIIOBOW 3(PQEeKT peakiuu, CKOpOCTh XUMHUYECKOW peakIMH, KaTalus,
XUMHUYECKOE PAaBHOBECHE, YIIIEPOIHBINA CKENeT, PyHKIIMOHAbHAS TPYIINa, U30MEPHs, TOMOJIOTHS,
® OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUsI MAaCChl BEILIECTB, TOCTOSIHCTBA COCTABA, MEPUOANIECKUN 3aKOH;
OCHOBHBIEC TEOPUU XUMUU: XUMUUECKOHN CBSI3H, DJIIEKTPOIUTUICCKON AUCCOIIUAIINH, CTPOSHUSI OPTaHHUECKUX COSAMHECHUI;
Ba)KHEHIIIME BEIECTBA W MaTEpHalibl: OCHOBHBIE METAJIbl U CIUIABBI, CEpHAas, COJSHAs, a30THAas M YKCYCHas KHUCIOTHI; IIEJIOYH, aMMHUAK,
MUHEpaJbHBIC YIOOPEHHS, METaH, 3TWUJICH, alleTWIeH, OEH30JI, TaHOJI, JKUPBI, MbLIA, TIIOKO3a, caxapo3a, Kpaxmasi, KiIeTdarka, OesKu,
HCKYCCTBEHHBIE 1 CHHTETHYECKHIE BOJIOKHA, KAYIYKH, TJIACTMACCHI
yMeTh:

¢ Ha3BIBATh: 3HAKM XUMHUYECKUX JIEMECHTOB, H3yUCHHBIE BEIIECTBA MO «TPUBHAIBLHOI WIIM MEXKTYHAPOTHOW HOMEHKIIATYPE;

e omnpeaesiTh: BaJCHTHOCTh U CTENEHb OKHCICHUS XUMUYECKUX DJIEMEHTOB, THI XHMMHUYECKON CBSI3W B COCIMHEHUSX, 3apsij MOHA, XapakTep
Cpellbl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COECTUHEHUI, OKUCIUTENb U BOCCTAHOBUTEIIb, IPUHA/IJIE)KHOCTh BEIIECTB K Pa3IMYHBIM KJlaccam
OPraHUYEeCKHX COCIUHEHUM;

XapaKTepu30BaTh: JJIEMEHTHl MallbIX MEPHOJOB MO UX MOJOXKEHHIO B mepuoanueckoi cucteme J[.M.MenneneeBa; oOmue XUMHYECKHE
CBOIMCTBAa METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX M OPTaHUYECKHUX COCAMHEHHUH; CTPOCHHE M XWMHUYECKHE CBOWCTBA
M3YYECHHBIX OPTraHUYECKUX COCTUHEHU;

e O0BSICHATBH: 3aBHCHUMOCTh CBOWCTB BEIIECTB OT HMX COCTaBa U CTPOCHHS; MPHUPOAY XUMHUYECKOW CBA3M (MOHHOW, KOBAJICHTHOM,

METAJUTNIECKOI), 3aBUCUMOCTb CKOPOCTH XUMUYCCKOW PEaKIIMHU 1 IMOJOKCHHSI XUMUIECKOTO PAaBHOBECHUS OT PA3IUYHBIX (PAKTOPOB;
¢  BBINOJHATH XUMHYECKUN SKCIIEPUMEHT O PACMO3HABAHUIO BaKHEUIIMX HEOPraHMYECKHX (KUCIOPOJ, BOIAOPOJ, YIJIEKUCHBIN ra3, aMMHUaK,

PacTBOPBI KUCIIOT U IIeNI0ueH, XJI0pHUa-, Cylbdar -, KapOOHAT-WOHBI, HOHBI AMMOHUS) K OPTaHUYECKUX BELIECTB;
¢ BBLIYHCJATH: MACCOBYIO JIOJIFO XMMHUYECKOTO 3JIeMEHTa Mo (hopMylie COSTUHEHHsI, MAaCCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTBA B PacTBOpE,

KOJIMYECTBO BEIIECTBA, 00BEM MU MacCy pEeareHTOB WM MPOIYKTOB PEAKIIUH.
® MPOBOAMTH CAMOCTOSITENIbHBIN MOUCK XUMUYECKOW MH(POPMAIIUH C UCIIOJIB30BAHUEM PA3IUYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3JIaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCIOIB30BaTh KOMIBIOTEPHBIC TEXHOJOTUHU NI O0paOOTKH WM Mepenayrl XUMHUYEeCKOU
nH(pOpMaIUY 1 ee TIPEACTABICHHS B Pa3IMUHbIX (hopmax;

HCMO0JIB30BATH NPUOOPETEHHbIE 3HAHUS M YMEHNS B MPAKTHYECKOH 1eATeILHOCTH U TOBCETHEBHOM KM3HU JJIS:
OOBSICHEHUS] XUMUYIECKUX SIBIICHUH, IPOUCXOISAIINX B IPUPOJIC, OBITY M Ha TPOU3BOJICTBE;

OTpeeNieHUs] BO3MOKHOCTH MTPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSAX U OIICHKU MX MOCIEIACTBHIH;
9KOJIOTUYECKH IPAaMOTHOIO MOBEJICHUS B OKPYKAIOLIEH Cpelie;

OLICHKH BJIMSIHUSL XMMHUYECKOT'0 3arps3HEHUS OKPYXKAIOIIeH cpe/ibl Ha OpraHu3M YeJlOBeKa U JIPYTrue KUBble OpraHu3Mbl;
0e30macHOTO O0paIIeHHUs C TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMHU, JJA0OPATOPHBIM 00OPYIOBAHHEM;



® [IPUTOTOBJIEHUS PACTBOPOB 33JJAHHOM KOHLEHTPALUU B OBITY U Ha MPOU3BOJICTBE;
® KPUTUYECKOU OLIEHKH IOCTOBEPHOCTU XMMHUUYECKON MH(OpMALMK, TOCTYNAIOIENH U3 Pa3HbIX UCTOYHHUKOB.

JIOKyMEHTBI:

=

[Mpukaz MunoOpuayku ot 17.12. 2010r. Ne 1897 «O06 ytBepxaeHnu 1 BBegenuu B aeiictsue ®I'OC OOO0»

[Tpuka3z Muro6pHayku oT 17.05.2012 Ne 413 «OO0 ytBepxkaeHnn u BBeneHuu B neiicterue GI'OC cpemHero( moiHOro) 001ero oopasoBaHus

3. TIucemo MunucrepcTBa oOpazoBanus U Hayku PO ot 19 anpenst 201 1r. Ne03-255 «O BBeneHnu QeiepaibHBIX TOCYJapCTBEHHBIX 00pa30BaTeIbHBIX
CcTaHAapTOB 00IIero oopa3oBaHUsD»

4. Tlpuka3z MunoOpHayku Poccun ot 7 nronst 2012 1. Ne 24480 «O06 yTBepx1eHun (eaepanbHOro TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpemHero (ITOJIHOTO) 00IIero oOpa3oBaHU)

5. ®denepa’dbHOTO roCyJapCTBEHHOTO 00pa30BaTENFHOTO CTaHIapTa OCHOBHOTO 001Iero oOpa3zoBanus (puka3 MUHHCTEpCTBAa 00pa3oBaHUs U HAYKH

N

Poccuiickoit @eneparuu ot 17 ngexabps 2010 r. Ne 1897)
6. TIpumepHbIe IPOrpaMMBbl MO YICOHBIM MpeAMETaM (GeiepanbHOro 6a3uCHOr0 y4eOHOTO MIaHa.

Pexomenayemasi aureparypa.
1. Jlutepatypa, ncnoab3yeMasi y4uTeaeM:

- OCHOGHAA TUMepamypa
1. T'abpuensia O.C. IIporpamma kypca xumuu s 8-11 kiaccoB 00meodpazoBaTebHBIX yupexkaeHuit. — M.: [Ipoda;

2. I'abpuenan O.C. Xumust: 8 kiacc : yueOHUK 1 0011e00pa3oBaTenbHbIX yupexxaeHuid. — M.: [lpoda.

- 0ONONHUMENbHAS Tumepamypa

1. I'abpuensan O.C. U3yuaem xumuio B § ki1.: augaktuueckue marepuansl / O.C. I'abpuensn, T.B. CmupHoBa. — M.: biuk mttoc

2. Xumus: 8 KI1acc: KOHTPOJILHEIC B MPOBepodHbIe padoThl K yueOHuKky O.C. 'abpuensua «Xumus. 8 kmace» / O.C. I'abpuensH, I1.H. Bepeskun, A.A.
VYmakoBa u ap. — M. : [Ipoda;

3. IN'abpuensan O.C., Buckoboitaukosa H.I1., Amrykosa A.B. HactonbHas kaura yautess. Xumus. 8 ki1.: Metonndeckoe mocodue. — M.: [Ipoda;

4. I'abpuensan O.C., Pynos H.H., TonxynoB B.M. Xumudeckuii skcepuMeHT B 1koJe. 8 kinacc. — M.: [lpoda

5. Anxumuk (http://www.alhimik.ru/) - ogMH M3 Jy4YlIMX CAWTOB PYCCKOSI3BIYHOTO XHMHYECKOro VHTEpHETa OpPHEHTHPOBAHHBIA HAa YYHUTENS W
YUYCHHKa, IperojaBaTess U CTyACHTa.

2. JlutepaTtypa, peKoOMeHayeMas JJisl yUalIuxcs.
- OCHOBHas 1umepamypa
labpuensn O.C. Xumus: 8 knacc : yaeOHUK 11 0011e00pa3oBaTeNbHbIX yupexkaeHuil. — M.: Jlpoda.
- 0onoIHUmMeNbHAs TUMepamypa
1. XKypnan «Xumus B LIKOJIE»;
2. Kontpen - Xumus mis Bcex (http://kontren.narod.ru). - muHbOpMAIIMOHHO-00pa30BaTEIbHBIN CAUT JJI TEX, KTO U3y4aeT XMMHIO, KTO €€ MPEIo/aacT,
JUTSL BCEX KTO MHTEPECYETCS XUMHCH.



3. Anxumuk (http:/www.alhimik.ru/) - onuH W3 Jy4mHMX CAWTOB PYCCKOSI3BIYHOIO XHMHUYECKOTO VHTEepHETa OpPHEHTHUPOBAHHBIM HA YYHUTENS U
YUYCHHUKA, NTPETIoJaBaTels U CTY/ICHTA.
4. DHIMKIIONEANYECKUN CII0Baph FOHOTO XMMHKA

3. Meaunapecypchbil.
— CD «Heopranuueckasi XUMHs», U3/1aT€IbCTBO «YUUTEIbY
— (D «lIxona Kupunna u Medoaus», U34aTeNbCTBO «YUUTETb
— Xwuwmwus. [Ipocsemnenue «Heopranudeckass XuMus»,. 8 kiace. (Ha 2-X THCKax)
—  Xwuwmus (8-11 xmacc). Bupryansnas nabopatopust (yaeOHOE SIEKTPOHHOE U3/TaHUE)



