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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmma y4eOHOTO Kypca XUMUH I § Kiacca pa3paboTaHa Ha OCHOBE!

1. ®enepanbHbIi TOCYJapPCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOTO 001IeT0 00pa3oBaHus (yTBepKIeH npukazoM MuHoOpHayku PO
Ne 1897 ot 17.12.2010) ¢ usMeHeHussMU U gonofHeHUsIMU OT 29 nekabps 2014 ., 31 mexadps 2015 r. http://MunobpHayku.pd/543 .

2. Tlpumepnas ocHOBHas 0Opa3oBaTe/ibHAs IPOrpaMMa OCHOBHOIO o0Imiero oopasoBanus: omodpena 8 ampens 2015. IIporokon ot Ne 1/15
[DnextpoHHblii  pecypc] // Peectp mnpuMmepHBIX OCHOBHBIX 0OmmIeoOpa3oBaTesbHbIXx mporpamm. — URL :  http://fgosreestr.ru/wp-
content/uploads/2015/06/primernaja-osnovnaja-obrazovatelnaja-programma-osnovogo-obshchego-obrazovanija.pdf (nata o6pamenus: 15.06.2017).

3. IlpumepHas ocHOBHas oOpas3oBarenbHasi MporpaMma cpenHero odmiero obpazoBanus: omodpena 28 umions 2016. IIporokon ot Ne2/16

[DnexTpoHHbIi  pecypc] //  Peectp mnpuMepHBIX OCHOBHBIX o0OmicoOpasoBarenbHbix mporpamm. — URL:  http://fgosreestr.ru/wp-
content/uploads/2015/07/Primernaya-osnovnaya-obrazovatelnaya-programma-srednego-obshhego-obrazovaniya.pdf (mara oOpaleHus:
15.06.2017).

4. Ilpuka3 MunuctepctBa oOpasoBanusi u Hayku Poccuiickoit ®@enepanuu Ne 506 or 7 umtoHa 2017 r. «O BHECEHMHM H3MEHEHUH B
@denepalbHbIl KOMIIOHEHT TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHJAPTOB HAUYaIbHOIO OOIIEro, OCHOBHOIO OOMIEr0 M CpelHero oOIiero
oOpa3oBaHWMsl, YTBEPKACHHBIN MprkazoM MuHucTepcTBa oOpasoanus Poccutickoit denepanuu ot 5 mapta 2004 r. No 1089».

5. Ilpuka3 MunucrepctBa obpa3zoBanusi u Hayku Poccuiickoit @eneparuu Ne 253 ot 31 mapra 2014 r. «O06 yrBepxkaeHnn denepaibHOTO
nepevHs y4eOHUKOB, PEKOMEH/IYEMBIX K HCIIOJIb30BAHHIO TIPU PEATH3aLNN UMEIOIIUX TOCYIapCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEeIbHBIX MPOrPaMM
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeiaHero oOiiero obpaszoBaHus» [DnekTpoHHblli pecypc] — URL : http://xn--80abucjiibhv9a.xn--
plai/%D0%BD%D0%BE%D0%B2%D0%BE%D1%81%D1%82%D0%B8/4136/%D1%84%D0%B0%D0%B9%D0%BB/3091/253 31.03.2014.pdf .

6. Ilucekmo MunucrepctBa oOpazoBanust U Hayku Poccuiickoit ®@enepanuu Ne 08-548 ot 29 ampens 2014 r. «O denepansHOM mepedHe
YIEOHHKOBY.

7. Tlucemo enapramenta obpasoBanus SIpocnaBckoii oomactu Ne 1172/01-10 ot 14.05.2014r. «O0 MCHONB30BaHUH YICOHHKOBY.

8. Ilucwemo [lemapramenta obpa3oBanus SpocnaBckoit oomactu Ne 24-3707 16 ot 02.08.2016r1. «O6 obpa3zoBaTenbHOM AesTensHOCTH B 2016-
2017 yueGHOM Tromy».

9. ABTOpCcKasl TmporpamMma Kypca XHMHH JUIsl ydalmmxcs 8 KiaccoB oOmieoOpa3zoBarenbHbIX yupexaeHuit aBropa O. C. [N'aGpuensua (2010
roja).

10.®enepanbhblil nepeueHp yueOnnkos. [Caiit] — URL: http://fpu.edu.ru/fpu/.

Xumusi, Kak OJIHa U3 OCHOBOIIOJIATraloIIMX 00JacTeil €CTeCTBO3ZHAHUS, SIBISETCS HEOThEMJIEMOMN YacThI0 00pa30BaHUs MKOJIbHUKOB. Kakmprit
YeJIOBEK KHMBET B MHUPE BEIIECTB, TIOATOMY OH JOJDKEH UMETh OCHOBBI (DyHIAMEHTAJIBHBIX 3HAHUN MO XUMHUH (XMMHUYECKass CUMBOJIHMKA, XMMUYECKHUE
MOHATHSI, (AKTbl, OCHOBHBIE 3aKOHBI U TEOpPHH), MO3BOJIAIOIIME BBIPAOOTaTh MPEJCTABICHUS O COCTaBE BEILECTB, UX CTPOCHUH, MPEBPALLEHUSX,
MPAKTUYECKOM HCIOJB30BAHUH, A TaKXkKe 00 OMACHOCTH, KOTOPYI0 OHM MOTYT MpPEICTaBIATh. M3yyas XMMUIO, ydalruecs y3HaIOT O MaTepUaIbHOM
€IMHCTBE BCEX BEILECTB OKPYKAIOIIEr0 MUpa, 0OYCIOBIEHHOCTH CBOMCTB BELIECTB MX COCTAaBOM M CTPOCHHUEM, MO3HABAEMOCTH M MPEACKa3yeMOCTH
XUMUYECKHX sBJICHUN. V3yueHre CBOMCTB BEIIECTB U UX MPEBPAILICHUH CIIOCOOCTBYET Pa3BUTHIO JOIMYECKOIO MBIIIICHHS], a paKTHUecKas padora ¢
BellecTBamMu (J1abopaTOpHBIE OMBITHI) — TPYAOIIOOMIO, aKKYpaTHOCTH U cobpaHHocTU. Ha mpumepe Xxumuu ydaiuecs: MojyqaroT IPeICTaBICHUS O
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METO/AX MO3HAHUS, XapaKTePHBIX I €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIBHOM U TEOPETUUYECKOM).
Pabouas nporpamma yueOHOro Kypca XMMHHU JUIs 8 Kjlacca cOCTaBlIeHa Ha OcHOBe IIpumepHOl mporpaMmbl OCHOBHOTO 00ILEro o0pa3oBaHus
1o xumMun (0a30BBIH YPOBEHB) U MPOrpaMMbI Kypca XUMHUHU JUIS YHalIuxcs 8§ Ki1accoB o0meo0pa3oBaTesbHbIX yupexaenuii aBtopa O. C. 'abpuensna
(2010 roma).
[Tporpamma paccuntana Ha 70 yacoB (2 4aca B HEZICIO), B TOM YHCIIE KOHTPOJIbHBIE pabOThI- 4 4aca, MpakTHYeCcKue paboThl —8 4acos.
CopneprxaHue porpaMMbl HaIIPaBJICHO HA OCBOEHHE yYalllUMUCS 3HAHUH, yMEHUH U HABBIKOB HAa 0230BOM YpPOBHE.

esn n3ydyeHuss XuMHuM B 8 Kitacce:

* OCBOEHHE BaKHEHUIINX 3HAHUN 00 OCHOBHBIX MOHATUAX U 3aKOHAX XUMHUHU, XUMUYECKOM CHMBOJIHKE;

* OBJIQJICHHE YMEHHUSIMHU HaOJI0/1aTh XUMHUYECKHE SIBICHUS, MPOBOJUTh XUMHUYECKUN SKCIIEPUMEHT, MPOU3BOJUTH PAacueThl HA OCHOBE XMMHUYECKUX
dbopMyIT BEIIECTB U YPAaBHCHUN XUMHUYECKUX PEAKIIHIA;

* pa3BUTHEC TMO3HABATCIBHBIX WHTEPECOB U HHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B TMPOLIECCE MPOBENCHUS XHUMHUYECKOTO OKCIICPUMEHTA,
CaMOCTOSITEIILHOTO MPUOOPETCHHSI 3HAHHIA B COOTBETCTBUH C BOSHUKAIOIIUMHE KU3HCHHBIMH ITOTPEOHOCTIMU;

* BOCIHTAHWE OTHOIICHHUS K XMMHH KaK K OTHOMY U3 (PyHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS M AJICMEHTY OOIIIEUYEIIOBEYCCKON KYIbTYPHI;

* TpUMEHEHHUE IOJYYCHHBIX 3HAHUW M YMEHHH isi 0€30IacHOr0 MCIOJIb30BAaHUS BEIIECTB M MaTEpHalioB B OBITY, CEIbCKOM XO3SHCTBE M Ha
MIPOU3BOJICTBE, PEIICHMs] MPAKTUYECKUX 3a7a4 B IMOBCEAHEBHOW JKU3HU, MPEIYNPEXKICHUs SBICHUN, HAHOCALIMX BpeA 3A0POBBIO YENOBEKA U
OKpYKarolen cpene.

3agauu:
1.ChopmupoBaTh 3HaHHWE OCHOBHBIX MOHATUHN U 3aKOHOB XHUMHH;
2. BocnuteiBaTh 001IEYETIOBEYECKYIO KYIBTYPY;
3. Yuute HaOMI01aTh, MPUMEHSTH MOJTYYCHHbBIC 3HAHUS HA MPAKTHKE.
I[InanupyemMsble pe3yabTaThbl:
Juunocmuvimu pesynomamamu N3y4eHus npeaMera « XuMus» B 8 Ki1acce SIBISIOTCS CIEAYIOUUE YMEHUS:
® OCO3HABaTh €IMHCTBO W IEIOCTHOCTH OKPYXKAIOIIETO MHpPa, BO3MOXKHOCTH €r0 MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JTOCTHIKCHHUI
HAYKH;
® [IOCTETICHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHHME: OCO3HABaTh MOTPEOHOCTh M TOTOBHOCTH K CaMOOOpPa30BaHHUIO, B TOM
YHUCJIE U B paMKaX CAMOCTOSITEIILHOM I€ITEIbHOCTH BHE IITKOJIBI;
® OLICHMBATH KU3HEHHBIE CUTYAIIUU C TOUKH 3pEHUS 0€30MacHOro 00pas3a KU3HHU U COXPAHEHHUS 37I0POBbS;
® OIICHUBATh SKOJOTUYECKUM PUCK B3aUMOOTHOILIEHUN YEJIOBEKA U PUPOJIBI.

¢ GOpMHPOBATH HKOJIOTUYECKOE MBIIUIEHUE: YMEHHUE OLIEHUBATh CBOIO JEATEIbHOCTh U MOCTYNKH APYTUX JIOAEH C TOUKU 3PEHUS] COXPAHEHUS
OKpY’KaloIIel cpebl - rapaHTa )KU3HU U O1arononyqus Joaei Ha 3emie.

Memanpeomemuvimu pe3yibmamamu U3ydeHus Kypca «XuMusy» sSBiseTcs popMupoBaHUE YHHBEPCATBHBIX YueOHBIX aAeicTBuit (YV I).

Pecynamusnvie YV/I.
® CAaMOCTOATEIIEHO OOHAPYKUBATh U (HOPMYITUPOBATH YUECOHYIO MPOOIEMY, OTIPEIETATh 1eh y4eOHOU IeITeTbHOCTH;




® BBIZIBUTaTh BEPCUH PEIICHUS IPOOIEMbI, OCO3HABATh KOHEUHBIN PE3yNbTaT, BHIOUPATh U3 MPEITI0KEHHBIX U UCKaTh CAMOCTOATENBHO CpEICTBA
JOCTIDKEHUS TIETIH,

® COCTABJISITh (MHAMBUAYAJHLHO WIN B TPYIINE) TUIAH PEUICHUS TPOOIEMBI;

e paboTast 1o IJIaHy, CBEPATH CBOU ACUCTBUS C LEINBIO U, IPH HEOOXOAUMOCTH, HCIIPABIISATH OMIMOKH CaMOCTOSITEIBHO;

® B IMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BHIPAOOTAHHBIE KPUTEPUU OIICHKHU.

Tlosnasamenvruvie YYJ/I:

® aHAJIM3UPOBATh, CPABHUBATh, KJIacCU(ULIMPOBATH U 00001IaTh PAKThI U ABICHUS. BBISIBIATH NPUYMHBI U CIEACTBHS MPOCTHIX SIBJICHUM.

® OCYILIECTBJISATH CPaBHEHUE, KiIacCU(UKAIINIO, CAMOCTOSATEIHHO BBIOUpasi OCHOBAHMS U KPUTEPUHU UI YKA3aHHBIX JOTMUYECKHUX OIepaluii;

® CTPOUTD JIOTUYECKOE PACCYKICHUE, BKIIOYAIOIIEe YCTAHOBICHNE TPUUNHHO-CIIEICTBEHHBIX CBA3CH.

® CO3/1aBaTh CXEMATUYECKUE MOJIENIU C BBIJICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTABJISITh TE3UCHI, PA3JIMYHbIC BUbI IJIAHOB (IPOCTHIX, CIOKHBIX U T.I1.).

® IpeoOpa3zoBLIBaTh HHPOPMAIIMIO W3 OJHOTO BHJA B IPYroi (TabIUIly B TEKCT U TIp.).

® YMETh ONPEIESATh BO3MOXHBIE MCTOYHHUKH HEOOXOIAMMBIX CBEICHHM, MPOU3BOAUTH MOUCK WH(MOpMAIUU, aHATU3UPOBATH M OIICHUBATH €€
JIOCTOBEPHOCTD.

Kommynuxamuenvie YVJI:

CamocToATeNbHO OPraHMU30BBIBATh YU4eOHOE B3aWMOJICHCTBHE B Tpymme (OnmpenensTh OoOIIHMe LeH, paclpeneisaTh PO, JTOTOBApUBATHCS APYT C
JIPYroM | T.1.).

Hpedmemubmu pe3yiomamamu N3yudCHUA MIPCIAMETA ABJIIAIOTCA CIICAYIOIINUC YMCHUSA !

OCO3HaHUE POJIM BELIECTB:

- OIIPEACIIATH POJIb PA3JIMYHBIX BEILECTB B IIPUPOJE U TEXHUKE;

- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.

PacCMOTPEHHE XUMHUUYECKHUX MTPOLIECCOB:

- IPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;

- HaXOJIUTh YEPThl, CBUAETEILCTBYIONINE 00 OOMIMX MPU3HAKAX XUMHUYECKHUX IIPOLECCOB U UX Pa3IHUUsX.
HCIOJIb30BAHNE XUMHUECKUX 3HAHUH B OBITY:

— OOBSICHATH 3HAUEHUE BEIIECTB B KU3HU U XO34HCTBE YETIOBEKA.

OOBSICHATH MHUP C TOUKU 3PEHUS XUMUU:

— IIEPEUNCIIATh OTIIMYUTEIbHBIE CBOMCTBA XUMUYECKUX BEILIECTB;

— Pa3IM4aTh OCHOBHBIE XUMHYECKHUE MPOLIECCHI;

- OIIPEACIIATh OCHOBHBIE KJIACChl HEOPTAaHUUECKUX BEILECTB;

- IOHUMATh CMBICI XUMUYECKUX TEPMUHOB.

OBJIAJICHHE OCHOBAaMU METOZOB II03HAHUS, XaPAKTEPHBIX JJI €CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METO/Ibl XUMUYECKOI HaykH (HaOIr0ieHue, CpaBHEHUE, SIKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B MO3HAHUU MPUPOJIBL;
- IPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBSCHATH UX PE3YJIbTATHI.



¢ YMCHHUC OLICHUBATH NOBCACHUC YCIIOBCKA C TOYKH 3PCHUA XUMHMYECKOI 0€30IMaCHOCTH 110 OTHOILIEHHUIO K YCJIIOBCKY U MPUPOIAC:
- UCIIOJIb30BATh 3HAHHWA XUMUU IIPH CO6J'[I021€HI/II/I IMpaBUJI UCIIOJIb30BaAHUA OBITOBBIX XUMHUYECKHUX IpceriapaTosB,
— Ppas3jindaThb OIIaCHbIC U Oe3omacHbIe BCHICCTBA.

MecTto yueOHOro npeamMera B y4eOHOM ILIaHe.
PaGouas nmporpamma yuyeOHOro Kypca XMMHUHU JUIsl 8§ Kjlacca cocTaBiieHa Ha ocHoBe IIpumepHOil mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs IO
xuMun (0a30BBI YpOBEHB) W IporpamMma Kypca xumuu s 8-11 xmaccoB oOmieobpazoBarenbubix yupexnaenuit O.C.I'abpuensna — 2-e u3gaHue,
nepepadoranHoe u gononHeHHoe — M.: [lpoda, 2010. Coneprkanue mporpaMMbl HaIlpaBJIeHO HA OCBOCHHE YUYAIIMMUCS 3HAHUH, YMEHHH ¥ HABBIKOB Ha
0a30BOM ypOBHE.
ABTOpPCKOH ITporpamMme COOTBETCTBYET YUCOHHK: «XHUMHUS 8 Kiaccy
YpoBeHb MporpamMmbl - 0a30BBIA. Y YUTHIBAS MPOJIOJDKUTEIBHOCTh yueOHOTO rona (35 Hemenb), IuTaHupoBanue cocTarieHo Ha 70 yacoB B roa. O0bem
y4eOHOW HAarpy3KH COTJIacCHO y4eOHoro ruiaHa Imkossl Ha 2017/18 yueOHBbIN To1 2 yaca B HENEIIO, B TOM YHCIIC Ha KOHTPOJIbHBIE pabOThI- 4 yaca,
IIpaKTU4YECKHe paboThl —8 YacoB.

B aBTOpCKYI0 IPOrpaMMy BHeCeHbI CJIeyIole H3MeHEeHHs:
1.YBeIu4eHo 4uciio 4acoB Ha U3yYEHHUE TEM:
- Tema 3 «CoenuHeHHs] XUMUYECKUX 3JIEMEHTOB» A0 16 yacoB BMecTo 12 yacoB 3a c4eT BKIIOYEHMS IpakTHuecKux paboT Ne3 u Ned, BbliesieHbI
YPOKHM Ha pelleHHe 3a1ad (B CBS3M C TPYJHOCTSMH B PELICHHH 3a/1a4 Ha HAaXOXJCHHE MAaCCOBOI JOJNM BELIECTBa) U OOOOIICHHE U TTOBTOPCHHUE
U3YyYEHHOTO.
- Tema Ned «/3mMeHeHUsI, TPOUCXOAIINE C BelecTBaMu» 12 yacoB BMecTo 11 yacoB (T.K. BKJIFOUYCHA TeMa O MOHATHU CKOPOCTH XUMUYECKOM peaKkiuu
Y BO3HUKAIOT 3aTPYAHCHUS [IPU PaCUETax Mo yPaBHECHUSIM XUMHUYCCKUX PEAKIIHUA).
- Tema Ne6 «PactBopenue. PactBopsl. CBoicTBa pacTBOPOB AMEKTPOIUTOBY» 21 yac BMecTo 18 4acoB 3a cueT BKIIIOUEHMS MPAKTHYECKUX paboT Ne
6,7,8.
2. MckioueHa U3 aBTOPCKOW MpOrpaMMbl 4acTh y4E€OHOro Marepuana, KOTOPbIH OTCYTCTBYET B 00s3aT€IbHOM MMHHUMYME COJEpPXaHUS OCHOBHBIX
00pa30BaTeNbHBIX MPOrpaMM JUIsl OCHOBHOM ILIKOJBI, TaKXE€ HCKIOYEHBl HEKOTOPBIE E€MOHCTPAI[MOHHBIE OMBITHI M JabopaTopHble pabOThI M3-3a
HE/I0CTaTKa BpPEeMEHH Ha MX BBIIIOJHEHHE NIpU 2 yacaxX B HEJENI0, TaK Kak aBTOpCKas porpamMMa npeaycMarpuBaet 2/3 yaca B HEZEIIIO.

Temamuueckoe naanuposanue no xumuu, 8 Kuacc,
(2 uaca ¢ nedenro, ecezo 710 uacoe) YMK O.C. I'abpuensana.

Tema Koa- | IIpakTtuyeckune padoTsl KonTtpo- Copepxanne nz OOII
BO JIbHbIE
4acoB padoThI

JIMYHOCTHBIMH Pe3yJIbTATAMHU U3yUYEHUs NpeameTa «XUMHS» B 8 KJIacce SBIIAIOTCS CIEAYIOIINE YMEHUS:
® OCO3HaBaTh €AMHCTBO M IEJIOCTHOCTh OKPY’KAIOIIEr0 MHUPA, BO3MOKHOCTH €r0 IMO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTHIKEHUH

HayKU;




® [IOCTCIICHHO BBLICTpAWBATH COOCTBEHHOE LEJIOCTHOC MHUPOBO33PCHUC. OCO3HABATDH HOTpe6HOCTB N TOTOBHOCTH K caM006pa30BaHmo, B TOM
YHUCJIE U B paMKax CaMOCTOSITCILHOMI JACATCIIBHOCTHU BHE IIIKOJIBI;
® OLICHUBATH JKU3HCHHLIC CUTYyallUN C TOYKH 3PCHUA 0€30I1acHOrO 06p8.38. JKU3HU U COXPAHCHUA 310POBbBA;

® OLICHMBAThH HKOJIOTMYECKUN PUCK B3aUMOOTHOILIEHUH YelIoBeKa U MPUPOIBI.
¢ GOpMUPOBATH SKOJOTUYECKOE MBIIUICHHE: YMEHHE OIICHUBATh CBOIO JESTENLHOCTh U MOCTYIKHU JPYTUX JIOACH ¢ TOYKU 3pEHHS] COXpaHEHUS
OKpY Karolllel CpeJibl - TapaHTa KU3HU U OJIaronoryyus Jroaen Ha 3emIe.

MeTanpeaMeTHBIMH Pe3yJIbTaTaMu U3yYeHHS Kypca « XUMHUs» SIBIAETCS (POPMHUPOBAHUE YHUBEPCATBHBIX YueOHbIX AericTBuil (YVY /).

Pecynamusnvie YVI.
® CAaMOCTOSITETILHO OOHAPYKUBATh U (OPMYIUPOBATH YUCOHYIO MTPOOIIEMY, OIIPENCIATh IeNb YIeOHO!H NeATeIhHOCTH;
® BBIJIBUraTh BEPCUU pPEIICHUs MPOOIEMbl, 0CO3HABATh KOHEYHBIN PE3yNbTaT, BEIOMPATh U3 MPEIOKEHHBIX U UCKAaTh CAMOCTOSITENILHO CpEICTBa
JOCTHKEHHUS 1IEeIIH;
® COCTaBJIATh (MHAUBUIYaIbHO WIH B IPYIIIE) IUIaH PEIICHUS TPOOIIEMBI;
e paboTast 1o IJIaHy, CBEPATH CBOU JACUCTBUS C LEINBIO U, IPH HEOOXOAUMOCTH, UCIIPABIISATH OMIMOKH CaMOCTOSITEIBHO;
® B TMAJIOTE C YUUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIIEHO BEIPAOOTAHHBIE KPUTEPHH OIICHKH.

Tloznasamenvruvie YYJ/I:

® AaHAIIM3UPOBATh, CPABHUBATH, KJIaCCU(ULIUPOBATH U 00001IaTh (PAKTHI U SBICHUS. BBISBISATH MIPUUYUHBI U CIEACTBUS MMPOCTHIX SBICHHIM.

® OCYILIECTBIISATH CPaBHEHUE, KIacCU(UKAIINIO, CAMOCTOSATEIHHO BBIOUpAsi OCHOBAHMS U KPUTEPUHU JUI YKA3aHHBIX JOTMUYECKHUX OIepalvii;

® CTPOUTD JIOTUYECKOE PACCYKIEHUE, BKIIOYAIOIIEE YCTAHOBJIEHNE IPUUMHHO-CIIEICTBEHHBIX CBA3EH.

® CO3/1aBaTh CXEMATUYECKUE MOJICIIN C BBIJICIICHHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

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

¢ IpeoOpa3oBbIBaTh MHPOPMAIIMIO U3 OJTHOTO BHUJIA B IPYroM (TaOIHILy B TEKCT | TIp.).

® YMETh ONPENESATh BO3MOKHBIE MCTOUYHUKH HEOOXOIMMBIX CBEICHHM, MPOU3BOAUTH MOUCK HHGOpMAIUU, aHATU3UPOBATH M OIICHUBATH €€
JIOCTOBEPHOCT.

Kommynuxamuenvie YVJI:

CamocToATeNbHO OPraHNU30BbIBaTh YUEOHOE B3aUMOJICICTBHE B Ipynne (ONpefensaTh OoOIIMe LEIH, paclpeienaTh poJ, J0roBapuBaThCs APYr C
IPYTOM U T.1.).

IIpeaMeTHBIMH pe3yJIbTATAMU U3yUYEHUS MIPEAMETA SBISIOTCS CICAYIOINE YMEHUS:
® OCO3HAHME POJIH BEILECTB:
- OIIPEACIIATH POJIb PA3JIMYHBIX BEILECTB B IIPUPOJE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHHME XUMHUUYECKHUX IIPOLIECCOB:
- IPUBOJIUTH ITPUMEPBI XUMUYECKHX IIPOLIECCOB B MIPUPO/JIE;
- HAXOJUTh YEPThl, CBUAETENHCTBYIONME 00 00X MPU3HAKAX XMMUYECKHUX MPOLIECCOB U UX Pa3INYHsIX.




® UCMOJIb30BAHNE XUMHUECKUX 3HAHUH B OBITY:
— OOBSICHATH 3HAUEHHUE BEIIECTB B KU3HU U XO34HUCTBE YeJIOBEKa.
® O0BSICHATH MUP C TOUKU 3PCHUS XUMUU:
— IEPEUNCIIATh OTIIMYNATEIbHBIE CBOMCTBA XUMUYECKUX BEILIECTB;
— pa3an4aTh OCHOBHBIC XUMHUUYECKHUE IIPOLECCHI;
- OIIPEACIIATh OCHOBHBIE KJIACChl HEOPTAaHUUYECKUX BEILECTB;
- IOHUMATh CMBICI XMMUYECKUX TEPMUHOB.
® OBJIQJICHUE OCHOBAMM METOJIOB ITIO3HAHHUS, XaPAKTEPHBIX JJI1 €CTECTBECHHBIX HAYK:
- XapaKTepu30BaTh METOJIbl XUMUYECKOM HaykH (HaOIr0ieHue, CpaBHEHUE, SIKCIIEPUMEHT, M3MEPEHHE) U UX POJIb B MO3HAHUU MPUPOJIBI;
- IPOBOJIUTh XUMHUECKUE OMBITHI U SKCIIEPUMEHTHI U OOBSICHSTH UX PE3YJIbTATHI.
® yMEHME OLICHUBATh IIOBEJCHUE YEJIOBEKA C TOYKU 3PEHUSI XUMHUYECKON O€30IaCHOCTH 110 OTHOIIEHUIO K YEJIOBEKY U IIPUPOJIE:
- UCTIOJIH30BATh 3HAHMS XMMUU TPU COOIIOICHUH TPABUII UCTIONB30BAHUS OBITOBBIX XUMHUYECKUX MPENapaToB;
— pa3nuuaTh onacHble U 0€30MacHbIE BEILECTBA.

Tema 1.BBenenne

5

Nel,Ne2. TTpuémsr oOpameHws ¢
nabopaTopHBIM 000PYIOBaHUEM
1 HaOJIOIeHNE 3a TOPSIIEi
CBEYOM.

XuMHs — HayKa O BEHIECTBAX, HX CBOMCTBAaX U MPEBPAILEHUIX.

[ToHsiTHE 0O XMMHUYECKOM dJIEMEHTE U (POpMax ero CyIIeCTBOBAHUS:
CBOOOHBIX aTOMaXx, IPOCTHIX U CIOXKHBIX BEIIECTBA

[IpeBpamenns BemecTB. OTIUYHEe XUMAYECKUX PEAKIAN OT (U3UIECKUX
SIBJIEHUW. POJIb XMMHUHM B )KM3HHU YEJIOBEKA.

KpaTKI/Ie CBC€ACHUA U3 UCTOPHUU BOSHUKHOBCHUA U PAa3BUTHA XUMHU.
[epuon anxumumu. [lonsatre o punmocodpcrom kamue. Xumus B XVI B.
Pa3Butne xumnn Ha Pycu. Posib 0T€UECTBEHHBIX YUEHBIX B CTAHOBICHUH
XMMHUYECKOU Hayku - paboTsl M. B. JlomonocoBa, A. M. bytnepoga, /1. 1.
Menneneena.

XuMudeckasi CHMBOJIMKA. 3HAKH XUMHYECKHX 3JIEMEHTOB H
MPONCXOXKJICHUE UX Ha3BaHUI. XuMHuyeckue Gopmyisl. MHIEKCH 1

ko3 dumenter. OTHOCUTENBHBIE AaTOMHASI U MOJIEKYJISipHAs Macchl. Pacuer
MacCOBOH JI0JIM XUMHYECKOTO 3JIEMEHTa 10 (OpMyJie BELIEeCTBa.
Ilepnonnueckas cucrema xumudeckux 3aemeHToB . 1. Menneneesa, ee
CTPYKTypa: Majible U OOJIbIINE IEPHOJIBI, TPYIIBI ¥ TOATPYIIIEI (TJaBHAS 1
no6ounas). [lepuognueckas cucrema Kak CpaBOyHOE IOCoOue JUIst
MOJTy4EHUs CBEIEHUI O XUMUYECKHX DJIEMEHTAX.

Tema 2.
ATOMBI XUMHYECKUX
3JIEMEHTOB

K.p. Nel

ATOMBI Kak (opMa CYIIeCTBOBAHHS XHMUYECKUX dlIeMeHTOB. OCHOBHEIC
CBEJICHMSI O CTPOEHUU aTOMOB. J[0Ka3aTeabCcTBA CI0AKHOCTH CTPOEHUS
atomoB. OmnbiTel Pesepdopma. [lnanerapHas MOJIENb CTPOSHHS aTOMA.
CocTaB aTOMHBIX AA€p: IPOTOHBI 1 HCfITpOHBI. OTHOCHUTENIBLHAS aTOMHAS
Macca. B3aumMocBsA3b NOHATHH «IIPOTOH», KHEUTPOH», KOTHOCHTENbHAS
aTOMHas Maccay.




W3menenue uncia mpoTOHOB B Ape aToMa - 00pa30BaHHE HOBBIX
XUMHYECKHX 3JI€MEHTOB.

W3MeHeHue unciia HEHTPOHOB B siIpe aToMa - 00pa30BaHUE H30TOIIOB.
CoBpeMeHHOE OTIpeieNICHUE TOHATHS «XUMUYECKUHN 3I1eMeHT». 30TOmbI
KaK pa3HOBHIHOCTH aTOMOB OJHOTO XHMHAYECKOTO DIIEMEHTA.

OnekTpoHbl. CTPOCHHE JIEKTPOHHBIX 0007I09€K aTOMOB XUMHUYECKHUX
anemeHToB Nel-20 nmepuoanueckoit cuctemsl . V1. MenneneeBa. [lousarue
0 3aBEPIICHHOM M HE3aBEPIIEHHOM JJIEKTPOHHOM CJI0€ (SHEPTeTHIECKOM
YpOBHE).

[Tepuoauueckas cucrema xumuueckux anemeHToB . 1. Menneneesa u
CTPOSHHUE aTOMOB: (PU3NYCCKUI CMBICI IIOPSIIKOBOTO HOMEPA JJIEMEHTA,
HOMeEpa TrpyIIsl, HOMepa Mepruoa.

N3menenune uncna 3eKTPOHOB HAa BHEIITHEM AJIEKTPOHHOM YPOBHE aToMa
XMMHYECKOTO 3JIEMEHTa - 00pa30BaHUE TOJOKHUTEIBHBIX U OTPHUIIATEIBHBIX
1OHOB. MoHBI, 00pa30BaHHBIE AaTOMaMH METAJUIOB M HeMeTaIUIoB. [ [pruunHb!
M3MEHEHUS METAJUIMIECKIX M HEMETAIUTMIECKUX CBOMCTB B IMEPHOJaX U
rpymmax.

OO6pazoBanue OMHApHBIX coeauHeHNH. [lonsTHEe 00 MOHHOM cBs3H. CXEMBI
00pa3oBaHMsI HOHHOH CBSI3H.

B3aumopeiicTBie aTOMOB XMMHUECKHUX JIEMEHTOB-HEMETAINIOB MEXKITY
co0oii - 00pazoBaHKE IBYXaTOMHBIX MOJIEKYJI IPOCTHIX BEIIECTB.
KoBaneHnTHas HemomsipHasi XUMUIECKast CBSA3b.

DJIEKTPOHHBIC U CTPYKTYPHBIC (DOPMYJIBI.

B3auMoaeiicTBie aTOMOB XUMHYECKHUX JIEMEHTOB-HEMETAIIOB MEXKITY
c000i1 - 0Opa3oBaHue OMHAPHBIX COSAMHEHUN HEMETAILIOB.
DIEKTPOOTPULATENBHOCTD. [[OHSITHE 0 KOBAaJIEHTHOU MOJISIPHOM CBSI3H.
B3aumoeiicTBre aTOMOB XUMUYECKHX 3JIEMEHTOB-META/UIOB MKy COOOM
- 00pa30oBaHKE METAIMUECKUX KPUCTAILIOB, [IoHATHE O METAITHYECKOM
CBSI3M.

Tema 3.
IpocThie BemmecTBa

[TonoxxeHue MeTaI0B ¥ HEMETAIIJIOB B IEPUOANYECKON CUCTEME
xuMuyeckux 3meMeHToB Jl. . Menaeneesa. Baxxnelue npocToie
BEILECTBA - METAJLJIBL: JKEJI€30, ATFOMUHUN, KaJIbLUNA, MarHUM, HATPUH,
Kaymid. O0mue GU3NIecKrue CBOMCTBA METAIIJIOB.

Baxnelinme npocThie BENIeCTBa - HEMETAaJITbI, 00pa30BaHHbIE ATOMaMU
KHCIIOPO/Ia, BOAOPO/a, a30Ta, cephl, hocdopa, yriaepona. CiocoOHOCTH
aTOMOB XUMHUYECKHUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIbKHUX MPOCThIX
BEIICCTB - AJUTIOTPOIHS. AJUIOTPOIIHbIE MOAU(DUKALIMK KUCIOpoaa, hochopa
1 onoBa. Metauimyeckue 1 HeMETaUIMIeCKHe CBOMCTBA MTPOCTHIX BEIIECTB.
OTHOCHTENBHOCTb JICJICHUS IIPOCTHIX BEIIECTB HA METAJLTBI 1 HEMETaJLIbL.
ITocrossanast ABoraapo. Konmuectso Benectsa. Monb. MonsipHas macca.




MoutsipHBI 00BeM Ta3000pa3HBIX BelecTB. KpaTHBIE € TMHAIIBI KOJTHIECTBA
BEIIeCTBa — MWIINMOIb U KAJIOMOJIb, MIJUTIMOJISIPHAS] U KUJIOMOJIApHAs
MAacChI BEIIECTBA, MIJUTUMOJIIPHBINA ¥ KUJIOMOJISIPHBIH 00BEMBI
ra3000pa3HbIX BEILIECCTB.

Tema 4.
Coenunenus
XAMUYECKUX
DJIEMEHTOB
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No3. AHanu3s ITOYBEI M BOJEL.
Ne4. TIpurotoBieHue pacTBopa
caxapa ¢ 3aJlaHHOI MaccoBOM
JloJiel pacTBOPEHHOTO
BEIIECTBA.

K.p. Ne2

Crenens okucnenns. OnpesieieHue CTeNeHN OKUCICHUS YIIEMEHTOB TI0
xuMmuueckon popmyiie coeaunenus. CocraBneHue GopMys1 OMHAPHBIX
COCIIMHEHU, 00IIIHIA CTIOCO0 X Ha3bIBaHMs. BUHApHBIC COCMHEHYS:
OKCHIBI, XJIOpUBL, cynb(uasl u Ap. CocTaBieHne ux GopMyi.
[IpeacraBuTenu OKCUIOB: BOJIA, YTICKUCIBIN a3 U HETAIllICHAS! U3BECTh.
[IpeacraBuTenu AeTy4UX BOJOPOAHBIX COSTUHEHUIN: XJTIOPOBOAOPO U
aMMHaK.

OcHOBaHUSA, MX COCTaB U Ha3BaHUA. PacTBOPUMOCTH OCHOBaHHH B BOJIE.
Tabmura pacTBOPUMOCTH FHAPOKCHIIOB | coJick B Boje. [IpencraBurenu
IIeNTouei: TUAPOKCUIBI HATPHS, Kajus u Kaibliws. [lorsrue o
KaueCTBEHHBIX peakiusix. MHaukaTopsl. M3MeHeHne OKpacku HHANKATOPOB
B LLIEJIOYHOU cpefie.

Kucnorsl, ux cocraB u HazBanus. Kinaccudukarus kucior. [IpeacraBurenu
KHCIIOT: CEpHasi, COJISTHAS U a30THas. MI3MeHeHne OKpacKy UHANKATOPOB B
KHUCJIOTHOM cpefe.

Comnu Kak Mpou3BOJHBIC KUCIOT U OCHOBaHUM. VX cocTaB 1 Ha3BaHUSI.
PactBopumocTs coneil B Boae. IlpencraBurenu cosieil: XJaopua HaTpuUs,
kapOoHaT u hocdart KaabIwsl.

AMop(dHBIE M KPUCTAJUTMYECKUE BEIIECTRA.

MeXMOoNeKyIsIpHbIe B3aUMOIEUCTBUS. THITBI KPUCTAIUIMYECKUX PEIIETOK:
WOHHAs, aTOMHAsl, MOJICKYJIApHAs U METAITNYecKast. 3aBUCUMOCTh CBOWMCTB
BCIIECTB OT TUIIOB KPHUCTAJUIMYECKUX PCHICTOK.

BemiecTBa MONIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH
MTOCTOSTHCTBA COCTaBa ISl BEIIECTB MOJIEKYIISIPHOTO CTPOCHUSL.

YucTtslie BenecTBa U cMecu. [IpuMephl KHUIKUX, TBEPIBIX U Ta3000pa3HBIX
cMeceii. CBOMCTBA YHUCTHIX BEIIECTB U cMeceil. Ix coctaB. MaccoBast u
oOBeMHas JTOJIM KOMITOHEHTa cCMecH. PacdeTsl, CBSI3aHHBIE C
WCTIONIb30BaHUEM TTOHITHS JOJIS.

Tema 5.
W3menenus,
MIPOUCXO/ISIINE C
BEIIECTBAMHM.
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No5. TIpuszHaku XUMHYECKUX
peaxkuuil.

K.p. Ne3

[TousiTue siBNEHUI KaK U3MEHEHUH, TPOUCXOJAIIMX C BEIIECTBAMHU.
SIBnenus, CBA3aHHbIE C U3BMEHEHHEM KPUCTAJUIMUECKOTO CTPOCHUS
BEIIECTBA MPH ITOCTOSTHHOM €T0 COCTaBe, (PM3MUYECKUE SBICHUS.
DuU3nYeCcKUe SIBJICHUS B XUMUU: TACTUILUIALIMS, KPUCTAIUTU3A1IMS,
BEITIAPMBAHUE U BO3TOHKA BEIIECTB, IICHTPU(YTHPOBAHNUE.

SIByIeHuns, cBsI3aHHBIE C M3MEHEHUEM COCTaBa BEIIECTBA, - XUMUUECKHE
peaxuuu. [Ipu3Haku U yCIoBUA NPOTEKAHUS XUMUYECKUX PEAKIIUM.




[TonsiTre 00 3K30- ¥ SHAOTEPMHUUECKUX PEaKIUsIX. Peakiiun ropeHus Kax
YACTHBIN CITydail 9K30TEPMUUYECKUX PEAKIIUMA, MPOTEKAIOIIUX C BbIICIICHUEM
CBeTa.

3aKOH COXPAHEHUs MacChl BEIIECTB. XUMUUECCKUE YpaBHEHUS. 3HAUCHUE
WHAEKCOB U K03 dummentoB. CocTaBieHne YpaBHEHNH XUMUIECKIX
peaKIui.

Pacuets! mo xumMuueckuM ypaBHEHUsIM. Perienue 3a1ad Ha HAXO0XKACHHE
KOJIMYECTBA BEI[ECTBA, MACCHI MM 00bheMa MPOAYKTa PEaKInU 10
KOJIMYECTBY BEIIECTBA, Macce WM 00heMy CXOTHOTO BelecTBa. PacueTsr
C UCIOJIb30BAaHUEM TIOHATHUS «I0JS1», KOT/Ia UCXOIHOE BEIIECTBO JJAHO B
BUJIE pacTBOPA € 3aJaHHON MacCOBOM JOJIEW paCTBOPEHHOI'0 BEUIECTBA WIIH
COJZICPKHUT OIPEEICHHYIO JTON0 TPUMECeHt.

Peaxiuu paznoxenus. [lonarre o CKOpOCTH XUMUYECKUX PEAKITHil.
Karanuzatopsl. epMeHTHI.

Peaknmu coequaenns. Katanntudeckne M HEKaTaTUTHISCKUE PEAKITIH.
OO0paTumble 1 HEOOpATHMEBIE PEAKITHIH.

Peakuuu 3amernienus. DNeKTPOXUMHUUECKUN Pl HANPSHKEHUH METaJlIoB,
€ro UCTOJIh30BaHUE ISl IPOTHO3UPOBAHHS BOBMOKHOCTH MTPOTEKAHUS
peaxiuii Mexay MeTajulaMi ¥ PaCTBOPaMH KHUCJIOT. Peakiny BEITECHEHUS
OJIHUX METAaJJIOB U3 PACTBOPOB UX COJICH IPYTUMHU METAILIAMHU.

Peakuuu oOmeHa. Peakiiuu HelTpanu3aiuu. Y CIOBUS IPOTEKaHUsI PeaKIUii
oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XUMUYECKUX peakini (10 MPU3HAKY «UHCII0 U COCTaB HCXOIHBIX
BEIIIECTB U MIPOIYKTOB PEAKIIMI) Ha PUMEPE CBOMCTB BOJIbI. Peakitus
Pa3IoKEeHHS - IJIEKTPOJIA3 BOABI. Peakiyu coeTuHeHns - B3aUMO/IEHCTBIE
BOJIBI C OKCHaMH METAJUIOB M HeMeTaIIoB. [[oHATHE «THIPOKCHIBDY.
Peaxriuu 3aMeriieHus - B3aUMOACHCTBUE BOIBI C MIEIOYHBIMH U
HIeTI0YHO3eMEbHBIMH MeTaiaMy. Peakiini oOMeHa (Ha mpumepe
THIPOJIN3a CYyNb(HIa ATIOMUHUS U KapOuIa KalubIlns).

Tema 6.
PactBopenue.
PactBopsl. CBolicTBa
pacTBOpoB
anextponuToB. OBP.
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ITpaktuueckas padora Neb.
YcnoBus mpoTeKaHus
XUMUYECKUX PEAKITHI MEXKITY
pacTBOpaMH IEKTPOIUTOB 10
KOHIIA.

Ne7.CpoiicTBa KMCIIOT,
OCHOBaHMI1, OKCHJIOB U COJICH.
Ne8. Pemienue
AKCTIEPUMEHTAIBHBIX 33/]a4.

HUToro-sasn
K/p

[NoHsiTHE 00 IEKTPOIUTUUECKON IUCCOIUALINH. DIEKTPOIUTHI U
HERIEKTPOIUTHL. MeXaHN3M JUCCOLUALNN SIIEKTPOIUTOB C pa3IMYHbIM
TUTIOM XUMHYECKOH CBA3H. CTENeHb 2JIEKTPOIUTHIECKON TUCCOLNAUH.
CuIibHBIE U CITa0BIe DICKTPOIHUTHL.

OCHOBHBIE TTOJIOKEHHUS TEOPHH INEKTPOIUTHIESCKOHN TUCCOIIUAIIIH.
HoHHble ypaBHEHHS peakUuil. Y cIOBUS MPOTEKaHUS PeaKLUK OOMeHa
MEXKY IEKTPOIUTAMHU /10 KOHIA B CBETE MOHHBIX MIPEACTABICHUM.
Knaccudukaiiyss HOHOB U MX CBOWCTBA.

Kucnotsl, ux knaccuduxanus. ucconnanys KUCIOT U UX CBOMCTBA B
CBETE TEOPHH IIIEKTPOIUTHIECKON AUCCONMAU. MosleKyIapHbIE U
VOHHBIE YPABHEHUS PEAaKIMil KUCIOT. B3aumMoelcTBHE KUCIIOT C




MeTaJIaMu. DJIEKTPOXUMUYECKUH Psii HAPSHKEHUH METaIIOB.
B3aumopeiicTBUE KUCIOT € OKCUAAMH METAJUIOB. B3aumonelcTeue KUCIOT
C OCHOBAHMSIMHU - peakuus HedTpanuszanuu. BzauMoaeicTBie Kuciaor ¢
coisiMu. Vcronb30BaHue TaOIHIIBI PACTBOPUMOCTH JUTS XapaKTEPUCTUKH
XUMHYECKHUX CBONUCTB KHUCIIOT.

OcHoBaHUs, WX KIaccuduKkanys. Jlucconnanns OCHOBAaHIH B UX CBOMCTBA
B CBETE TEOPUH DICKTPOIUTHUECKOM aucconuanyu. Bzaumonaeiictue
OCHOBaHUH C KHCIOTaMH, KUCIIOTHBIMHA OKCH/IaMHU M COJISIMH.
Hcnonp3oBanue TabIUIBI PACTBOPUMOCTH IS XapaKTEPUCTHKH
XUMUYECKUX CBOMCTB OCHOBaHM. Pa3noxkeHue HEpacTBOPUMBIX OCHOBAHUM
MIPU HAarpEBaHUU.

Conn, ux KiaccupuKamnys 1 JUCCOIUANNS PA3TUIHBIX THIIOB COJIEH.
CBoiicTBa cojieil B CBETE TEOPUH IECKTPOJIUTUYECKON TUCCOIUAIINN.
B3aumopneiicTBue coseil ¢ MeTauIaMu, YCIOBHSI IPOTEKAHUS ATUX PEaKLIUN.
BzanmopeiicTBHE coyel ¢ KHCIIOTaMH, OCHOBAHHUSIMH M COJISIMH.
Hcnonp3oBanue TabIUIBI PACTBOPUMOCTH IS XapaKTEPUCTHKHI
XUMHUUYECKUX CBOMCTB COJIEH.

O0606mIeHne cBeeHuit 00 OKCHAaxX, UX KITaCCH(UKAINU H XUMHYECKAX
CBOMCTBAx.

I'eneTnyeckue pAABI METAJIJIOB 1 HEMETAJIIIOB. I'eneTnueckas CBA3b MCXKOY
KJIacCaMU HEOPTaHUYECKUX BEIIIECTB

OKHCIUTETFHO-BOCCTAHOBHUTEIbHBIE peaknuu. OKUCIUTENb U
BOCCTaHOBUTEIIb, OKUCIICHUE U BOCCTAHOBJICHHE.

PeaKI_[I/II/I HOHHOI'O 06MeHa 1 OKHCJIMTCIIbHO-BOCCTAHOBUTCIILHBIC pEAaKIIHU.
CocraBiieHre ypaBHEHUN OKHCIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKITHIA
METOJIOM AJIEKTPOHHOTO OanaHca.

CBoiiCcTBa MPOCTHIX BEIIECTB - METAJUIOB M HEMETAJIOB, KUCJIOT U COJICH B
CBETE MPEACTABICHHUIH 00 OKMCIUTEIbHO-BOCCTAHOBUTEILHBIX MPOIIECCaX.

Pe3epBHOe Bpemsi 2
IlopTperHas ranepes

BCJIMKUX XUMHKOB

Hroro: 70




COJEPKAHUE KYPCA

Tema 1. Beenenue B xumuio (6 1)
XuMusi — HayKa O BeLIeCTBaX, MX CBOMCTBAX W MPEeBpaILCHHSIX.
[ToHsATHE O XMMUYECKOM JIEMEHTE U ()OPMaxX €ro CYIECTBOBAHHSA: CBOOOJHBIX aTOMAaX, IPOCTHIX U CJIOKHBIX BEILIECTBA
[IpeBpamenns BemecTs. OTIMYNEe XUMUYECKUX PEaKIUH OT PU3MUECKUX SIBICHUHA. POnb XMMUM B )KU3HU Y€JIOBEKa.
Kpartkue cBeneHus u3 HCTOpHH BO3HUKHOBEHUS U pa3BUTHs Xumud. [lepuon anxumun. [lonsitue o punocopeckom kamue. Xumust B XVI B. Pa3sutue xumun Ha
Pycu. Ponb oTeuecTBEeHHBIX YUEHBIX B CTAHOBJICHUH XHMHUYECKOW HAyKH - paboTel M. B. JlomoHocoBa, A. M. bytneposa, /I. 1. Menneneesa.
Xumuyeckasi CMMBOJIMKA. 3HAKM XMMUYECKUX JIEMEHTOB U MPOUCXOKACHUE UX Ha3BaHUN. Xumuueckue ¢popmyinsl. Manexcs! 1 ko duimentel. OTHOCUTENIBHBIE
aTOMHas ¥ MOJIEKyJIsIpHasi Macchl. PacueT MaccoBoi 0 XUMHYECKOTO 3JIeMEHTa 0 (GOpMyJie BELeCTBa.
[lepuonuueckas cucrema xumudeckux 31eMeHToB . Y. Menneneesa, ee cTpyKkTypa: Majible H OONbLINE TEPHOABI, TPYIIBI U MOATPYIEI (IMIaBHAs U MOO0YHAs).
[lepuoanueckas cucteMa Kak CIpaBOYHOE IIOCOOME AT ITOYICHUS CBEACHUN O XUMHUYECKHUX 3JIEMEHTAaX.
Pacuémmnvie 3a0auyu. 1. HaxoxxaeHue 0OTHOCUTENBHOM MOJIEKYISIPHOIM Macchl BEIECTBA 10 €0 XUMHYECKOH Gopmyie. 2. Beruncienrne MaccoBOM A0IH XUMHUECKOTO
3IIEMEHTA B BELIECTBE 10 €ro opmyIie.
Ipaxmuueckan paboma Ne 1
[IpaBuna TexHUKH 6€30MACHOCTH MPH paboTe B XUMIUecKOM KabuHeTe. JIabopaTopHOE 000pyI0BaHKE U OOpaIIeHNE C HUM.
Ipaxmuueckas paboma Ne 2
Habnronenue 3a ropsitieii cBe4oi.

IIpeomemnvie pesyavmamol 00y4enus
Yyamuiicsa JOJKEH ymems.
HCTIONB30BaTh MPH XapaKTEPUCTHKE BEIIECTB MOHATHS: «aTOM», «MOJIEKYJIa», «XUMHUYECKUH AIIEMEHT», «XUMHUUECKHI 3HAK, UIIM CUMBOID), «BEILIECTBOY, KIPOCTOE
BEILIECTBOY, «CJIOKHOE BEILIECTBOY, «CBOIMCTBA BELLECTBY, «XUMHIECKHUE SBICHUSD?, «(DU3NUECKHE SBICHUS, «KOIPPHUIUCHTB), K HHACKCHI», «OTHOCUTENIbHAs aTOMHAs
Maccay, «OTHOCUTENbHAs MOJICKYJISIPHAs. Maccay, «MaccoBasi OIS IEMEHTa;
3HATh: MPEIMETHI U3yUSHHS €CTECTBCHHOHAYYHBIX JUCIHUILUIAH, B TOM YHCJIC XUMHUH; XHMHUYECKHUE CUMBOJIBI, UX Ha3BaHUS U IPOU3HOIICHUE;
KJ1accu(UIMPOBATh BEIIECTBA [0 COCTaBY HA MPOCTHIC U CIIOXKHBIE;
pas3nuyaTth: Tea U BELUIECTBA; XUMHUYECKUI 3JIEMEHT U IIPOCTOE BEILECTBO;
OIKCHIBATH: (POPMBI CYIIECTBOBAHHS XUMHUECKUX IIEMEHTOB (CBOOOIHBIC ATOMBI, TPOCTHIC BEIIECTBA, CJIOXKHBIC BEIIeCcTBa); Tabmmunyto Gopmy [leproaudeckoit
CHCTEMBI XUMHUYECKHX 3JIEMEHTOB; MOJIOKeHHE dieMeHTa B Tabnuie . V. MeneneeBa, UCTIONb3YsI MOHATHS «IIEPHOIY», «TPYIIIAY, «TIaBHAS MOATPYIIIa,
«11000YHast HOATPYIINa»; CBOMCTBA BELIECTB (TBEPIABIX, XKUAKHX, ra3000pa3HbIX);
OOBSICHAT CYIITHOCTh XMMHUYECKUX SIBICHUH (C TOUKH 3peHHS aTOMHO-MOJIEKYJISIPHOTO YUSHHUs) U UX PUHIUITNATIBHOE OTINYNE OT (PU3NIECKUX SIBJICHUI,
XapaKTepr30BaTh: OCHOBHBIE METOBI M3YUEHHsI €CTECTBEHHBIX TUCIMILUIMH (HAOII0/IeHNE, SKCIIEPUMEHT, MOJISIIMPOBAHHKE); BEIECTBO 10 €r0 XMMUYECKOH (opmyIie
COTIJIACHO IIJIaHy: Ka4eCTBEHHBIM COCTaB, THII BEIIECTBA (IIPOCTOE MIIH CIOXKHOE), KOJIMYECTBEHHBIN COCTAaB, OTHOCUTENbHAS MOJIEKYJISIpHAsI Macca, COOTHOLIEHUE
MAacc 3JIEMEHTOB B BEILIECTBE, MACCOBBIE JIOJIM 3JIEMEHTOB B BEILIECTBE (IS CJIOKHBIX BEIIECTB); POJIb XUMHH (TIOJIOKUTEIBHYIO U OTPULATEIbHYIO) B )KU3HU
4eloBeKa, apryMEHTHPOBATh CBOE OTHOIIICHUE K 3TOH MpodIieMe;
BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO MAcCy BELECTBa M MACCOBYIO JOJII0 XUMHUYECKOTO 3JIEMEHTA B COSANHEHHSX;
MPOBOJUTH HAOIOCHNSI CBOMCTB BEIIECTB U SIBIICHU, IPOUCXOISIINX C BEIIECTBAMH;
COOJIOIaTh TpaBUiIa TEXHUKH 0€30MacCHOCTH IIPH MPOBEACHNN HAOII0ACHNH 1 Ta00PaTOPHBIX OIMBITOB.

Memanpeomemnvie pezynbmamol 00yyeHus
VYyamuiics T0oMKeH ymems.
OTIPEIETISATH MPOOIIEMBI, T. €. YCTAaHABINBATH HECOOTBETCTBUE MEXKIY KEJTAEMBIM H JIEHCTBUTEIHHBIM;
COCTaBJIATH CJIOXHBIN TJIaH TEKCTa;




BJIJIETh TAKUM BUIOM H3JIOKCHHUS TEKCTa, KaK TOBECTBOBAHHE;

O] PyKOBOJICTBOM YYHUTEIIsl IPOBOJIUTH HETIOCPEJICTBEHHOE HAOIIO/ICHUE;

OJT PYKOBOJICTBOM YUHUTEIISI O(POPMIIATH OTUYET, BKIFOYAOIINHN OMMCAaHUE HAOIOICHHUS, €T0 PE3yIbTaTOB, BHIBOJIOB;

WCIIOJIb30BaTh TAKOW BUJI MBICJICHHOTO (MICJIbHOTO) MOJISIIMPOBAHMUS, KaK 3HAKOBOEC MOJICTUPOBaHKE (Ha MPUMEPE 3HAKOB XUMUYECKHUX 3JICMCHTOB, XUMHUYCCKUX
opmy);

WCIOJIb30BaTh TAKOW BUJI MATEPUAIBHOTO (MTPEIMETHOT0) MOICIUPOBAHUS, KaK (PU3UICCKOE MOZICIMPOBAaHUE (Ha MPUMEPE MOJICIIMPOBAHUS aTOMOB H MOJICKYJI);
MOJTy4aTh XUMUYECKYIO HHPOPMAIIUIO U3 Pa3IUUHBIX HCTOYHUKOB;

OTIPENEeNATh OOBEKT U ACTIEKT aHAJIN3a W CHHTE3a;

OTIPEENIATH KOMIIOHEHTHI 00BEKTa B COOTBETCTBUH C aCIIEKTOM aHAIN3a U CUHTE3a;

OCYIIIECTBIIATh KAUECTBEHHOE M KOJIMUYSCTBCHHOE OMTUCAHNE KOMIIOHEHTOB O0OBEKTa;

OTIPEIETISATH OTHOIICHUS 00BEKTa C PYTUMHU O0OBEKTAMU;

OTIPEIENATH CYIMECTBEHHBIC MPU3HAKN 00BEKTA.

Tema 2. ATOMBI XHMHYECKHX 3j1eMeHTOB (8 u)

ATOMBI Kak (hopMa CyIIECTBOBAHHSI XUMUYECKUX dJIeMeHTOB. OCHOBHBIE CBEICHUSI O CTPOCHUHU aTOMOB. Jl0Ka3aTeNnbCTBa CIIOKHOCTH CTPOCHUS aTOMOB. OTIBITHI
Pesepdopna. [TnanerapHas Mozienb CTPOCHHSI aTOMA.

CocTaB aTOMHBIX s7€p: IPOTOHBI U HEUTPOHBL. OTHOCUTENBHASA aTOMHAs Macca. B3auMoCBA3b MOHATHH «(IIPOTOHY, KHEUTPOH», «OTHOCUTEIbHASI aTOMHAS Maccay.
W3meneHune yncna NpoTOHOB B sIpe aToMa - 00pa30BaHNE HOBBIX XUMHUYECKHX 3JIEMEHTOB.

W3meHeHne yncna HERTPOHOB B sIpe aToMa - 00pa3zoBaHue N30ToNoB. COBpeMEHHOE ONpeIeieHUE OHATHS «XUMHUYECKHN 3JIeMEeHT». M30TOnbI KaK pa3HOBHIHOCTH
aTOMOB OJHOT'O XHMHUYECKOTO JJIEMEHTA.

OnexTpoHsl. CTpOSHHE AIEKTPOHHBIX 000JI0YEK aTOMOB XUMIUeCKUX d1eMeHToB Nel-20 nepronndeckoit cuctemsl /1. . Merneneesa. [lonsTie o 3aBepmeHHOM U
HE3aBEPIICHHOM 3JIEKTPOHHOM cJI0€ (3HEPreTHUYECKOM YPOBHE).

[Nepuoanueckas cucrema xumudeckux meMeHToB /1. M. MeneneeBa u cTpoeHre aTOMOB: (PM3MUYECKHIA CMBICI MTOPSIKOBOTO HOMEpa 3JIeMEHTa, HOMepa TPYIIIIHI,
HOMeEpa Mepuoja.

W3meHeHne yucina 31eKTpOHOB Ha BHEIIHEM 3JIEKTPOHHOM yPOBHE aTOMa XUMHUYECKOT0 3JIeMEHTa - 00pa30BaHKe MOJI0KUTEIBHBIX U OTPULATEIbHBIX HOHOB. VIOHBI,
00pa3oBaHHbBIC ATOMaMU METAJUIOB ¥ HEMETAIUIOB. [IpHYrHbBI N3MEHEHUS! METALTHYECKUX H HEMETAIUTMYECKUX CBOWCTB B MEPUOJIaX U IPyIIax.

O6paszoBanue OMHapHBIX coequHeHui. [lonsTre 06 noHHoM cBs3u. CxeMbl 00pa3oBaHNs HOHHOM CBS3H.

B3anMopeiicTBue aTOMOB XMMHUYECKUX JIEMEHTOB-HEMETAIJIOB MEXAy co00ii - 00pa3oBaHHe ABYXaTOMHBIX MOJIEKYJI IPOCTHIX BemecTB. KoBaneHTHas: HeTosipHas
XUMHYECKas CBS3b.

DJeKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.

B3anMmoneiicTBue aTOMOB XMMUYECKHX JIEMEHTOB-HEMETAIIIOB MeXKAy co00ii - 00pa3oBaHre OMHAPHBIX COCIMHEHUH HEMETAIUIOB. DJIEKTPOOTPULIATEIEHOCTb.
ITonsiTE O KOBaJIEHTHOM MOJSIPHOU CBA3HU.

B3aumopeiicTBre aTOMOB XUMHYECKHX 3JIEMEHTOB-METAJUIOB MEXKIY CO00i - 00pa3oBaHNe METAIINYECKUX KpucTawioB. [loHATHE 0 MeTaIIMYeCKOi CBA3H.
Jlemoncmpayuu. Monenu aToMOB XUMUYECKHX 3JIeMEHTOB. [leprnoandeckas cucteMa xumudeckux anemenTos 1. M. Menzaeneesa.

IIpeomemuvie pe3yrvmamul 00VueHus.

Yvyaiuiicst 10JKEH ymMenmsb.

HCIIOJIb30BaTh MPHU XapaKTEPUCTUKE aTOMOB MOHATHUS: KITPOTOH», KHEUTPOH», «AIEKTPOH», KXUMMHUECKUH IJIEMEHT», «MACCOBOE YHCIIO», «U30TOID», «IIEKTPOHHBIN
CJION», «OHEPTETHYECKUI YPOBEHBY, «3NIEMEHTBI-METAIIIBI», «3JIEMEHTBI-HEMETAIUIBD); IIPU XapaKTEPUCTUKE BEIIECTB MOHATHS «MOHHAS CBA3bY, MOHBD»,
«KOBAJICHTHAsI HETIOJISIPHASL CBSI3b), KOBAJIEHTHAS NOJIAPHAS CBA3bY, «3JIEKTPOOTPULATEIIBHOCTDY, «BAaJICHTHOCTDY, «METAJUINYECKAsI CBSI3bY;

OTHCHIBATh COCTAB M CTPOEHHE aTOMOB 3JIEMEHTOB € MopsAAKoBsIMUA HoMepamu 1—20 B [lepuoamueckoii cucteme xummdeckux anemenTos 1. . Menneneesa;




COCTaBJIATHh CXEMBI pacIpeeNIeH s DJIEKTPOHOB IO JIEKTPOHHBIM CIIOSIM B JIEKTPOHHOM 000JI0UKE aTOMOB; CXeMbI 00pa30BaHUs Pa3HBIX THIIOB XUMHUYECKON CBSI3U
(MOHHOM, KOBAJICHTHON, METAILTHICCKOM );
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX JIEMEHTOB (3apsI0B SIep aTOMOB, YHCJIA 3JICKTPOHOB HA BHEIITHEM 3JICKTPOHHOM CJIOE, YHCIIO
3aMOJHSAEMBIX JIEKTPOHHBIX CIOEB, PAANYC aTOMa, SIEKTPOOTPULIATEIFHOCTD, METAJUNIMYECKHAE U HEMETAIUTMYECKHUE CBOMCTBA) B IEpUOaX U rpynmnax (TJIaBHBIX
noarpynmax) [lepuoamdaeckoit cuctempl xuMudecknx >nemMerToB J[. 1. MenzaeneeBa ¢ ToUky 3peHHS TEOPUH CTPOSHUS aTOMa;
CpaBHUBATH CBOMCTBA ATOMOB XUMHUYECKUX JIEMEHTOB, HAXOSIIMXCS B OJTHOM MIEPHUOJIE WM TNIaBHOU noArpytie [lepuonnyeckoit cucTeMbl XMMHUUECKUX
anemenToB [I. 1. MeHeneeBa (3apsioB s/iep aTOMOB, YMCJIA JJICKTPOHOB HAa BHEIIHEM JICKTPOHHOM CJIO€, YUCIIO 3aIOJHICMBIX AJICKTPOHHBIX CIIOCB, PaNyC
aToMa, 3JIEKTPOOTPHUIIATEIbHOCTh, METAIUTMYECKIE 1 HEMETAITMYECKHE CBOWCTBA);
JaBaTh XapaKTePUCTUKY XUMUYECKHX 3JIEMEHTOB 10 UX IoJIoKeHuIo B [leprnoaudeckoit cucreme xummaeckux aiueMenToB /. M. MenaeneeBa (XMMA4eCcKHil 3HAK,
MOPSIIKOBBIA HOMEP, TIEPUOJI, TPYIINA, MOATrPYIIa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOSHHE aToMa — 3apsil s1pa, YUCIIO MPOTOHOB U HEUTPOHOB B sJIpe, o0IIee
YICIIO IEKTPOHOB, paclpeesieHUe IEKTPOHOB IO AIIEKTPOHHBIM CIIO0SIM);
OTIPEETISATH TUTT XUMUIECKON CBS3M 1O (hOpMyJie BEIIecTBa;
MIPUBOJAUTH MPUMEPHI BELIECTB C Pa3HBIMU TUIIAMU XUMHUYECKOU CBSI3U;
XapaKTEepPU30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBsI3U (OOMEHHBIN), HOHHOM CBSI3U, METAJUIMYCCKOMN CBSI3H;
YCTaHABIMBATh NPUUYUHHO-CIICICTBEHHBIE CBSI3U: COCTAB BELIECTBA — TUI XUMHUYECKOMU CBS3H;
COCTaBJIATh (POPMYJIBI OMHAPHBIX COSAMHECHUMN 110 BAJICHTHOCTH;
HaXOJUTh BaJICHTHOCTbH JIEMEHTOB 10 (popMyIie OMHAPHOTO COCTUHCHUSI.

Memanpedmemuvie pezyrivmamst 06yueHus
VYyamuiics IOJKeH ymeny:
(hOopMyJTUPOBATH TUIIOTE3Y 10 PELICHHUIO MPOOIIeM;
COCTaBJIATh IJIAH BEITIOTHEHUS y4eOHOH 3a/1auy, pemeH s MpooIeM TBOPUYECKOTO M IIOMCKOBOTO XapaKTepa, BHITOIHEHHUS MMPOEKTa COBMECTHO C YUUTEIIEM;
COCTABIISATh TE€3UCHI TEKCTA;
BJIaJCTh TAKHMM BHAOM H3JIOKCHHUS TCKCTA, KaK OITMCAHUC,
WCIIOJIb30BaTh TaKOM BUJ MBICJIEHHOTO (M€abHOT0) MOJIETMPOBAaHUA, KaK 3HAKOBOE MOIETTUPOBaHKE (Ha MPHMEPE COCTABIIEHHUS CXEM 00pa30BaHUS XUMUYECKOM
CBSI3H);
WCIIONIb30BaTh TAKOW BUJI MATEPHAIBHOTO (ITPEIMETHOT0) MOISITUPOBAHUS, KaK aHAJIOTOBOE MOAEITUPOBAHUE;
KCIIOJIb30BaTh TAKOH BUJI MATEPUAIBHOTO (ITPEIMETHOI0) MOICIUPOBAHUS, KaK (PU3NUIECKOE MOZICIMPOBaHUE (Ha MPUMEpE MOJICNICH CTPOSHHUS aTOMOB);
OTIPENETSATh OOBEKTHI CPABHEHHS U aCTIEKT CPaBHEHHSI OO BEKTOB;
BBIIIOJIHATH HETIOJHOE OJTHOJIMHEMHOE CPABHEHUE;
BBITIOJTHATH HETIOTHOE KOMIIJIEKCHOE CPAaBHEHHE; BBITIOHSITH MIOJTHOE OJHOJIMHEIHOE CpaBHEHHE.

Tema 3. Ilpoctsle BemecTBa (5u)
[TonoxxeHue MeTaJIOB U HEMETAIIJIOB B EPUONYECKON chcTeMe XUMUuUeckux 3emMeHToB . . MenneneeBa. BaxHelie npocThie BENIECTBA - METAJLIIBI: JKEJIE30,
QTFOMUHHHN, KQIBIUN, MaTHUHA, HATpUH, kanui. O0mue pu3ndecKre CBOMNCTBa METAILIIOB.
Bakneiime npocTeie BemecTBa - HEMETaJUTbl, 00pa30BaHHBIC aTOMaMHU KUCIIOPO/Ia, BOJIOPOIa, a30Ta, cepbl, pocdopa, yriepoaa. CriocoOHOCTh aTOMOB
XUMHUYECKUX JIEMEHTOB K 00pa30BaHUI0 HECKOIBKUX MPOCTHIX BELISCTB - AJZIOTPOIHS. AJUIOTPOIHbBIE MOau(UKAIIMY KUCIopoaa, hocdopa U oJioBa.
Meramnnueckue U HeMETaNIMYECKUe CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTEIBHOCTD JIEICHUS NPOCTHIX BEIIECTB HA METAJUIBl M HEMETAILIIBL.
[NocrostaHas ABoranpo. KonudectBo Bemectsa. Moib. Momnsipaast Macca. MoJsipHBI 00beM Ta3000pa3HbIX BemecTB. KpaTHple eMMHUIBI KOJIMYeCTBA BENIeCTBa —
MUJUTAMOJIb M KHJIOMOJIb, MUJIJTUMOJISIPHAS M KWJIOMOJISIpHAS MacChl BEIIECTBA, MUJLTUMOJISIPHBIN U KHJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.
Pacuets! ¢ ncmonp30BaHNEM TOHATHN «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBINH 00BEM Ta30By, «IIOCTOSTHHAS ABOTaIpOy.



Pacuemnule 3a0auu. 1. BeraucieHne MOJIIPHON MacChl BEIMIECTB IO XUMHUIECKUM (hopMyiiaM. 2. PacdeTsl ¢ HCIIOIb30BaHUEM MTOHATHI «KOJTUIECTBO BEIESCTBAY,

«MOJISIpHAsT Maccay, «MOJISIPHBIA 00BEM Tra30By, «ITOCTOSTHHAS ABOTaIpO».

Jemoncmpayuu. HekoTopble METaJUTBI B HEMETAIUTBI KOJIMYECTBOM BellecTBa 1 Moyib. MoJieNib MOJIIPHOTO 00beMa Ira3000pa3HbIX BEIIECTB.
IIpeomemuvie pe3yrvmamul 00VueHus

Yyamuiics TOJKEH ymeny:

KCIIOJIB30BATh IIPU XapaKTEPUCTUKE BEIIECTB MOHATHUS: «METAILIBD, «IFTACTUYHOCTEY, «TEIIONPOBOTHOCTDY, «3JEKTPOIPOBOTHOCTEY, «HEMETAILIIBDY,

«AJUTOTPOTIHSI», «AJJIOTPOITHBIC BUIOU3MECHCHUS, HITH MO UKAIIII;

ONUCHIBATH MOJOKEHUE DJIEMEHTOB-METAJIJIOB U 3JIEMEHTOB-HEMETAJIOB B [leproanueckoi cucteme Xumuueckux anemeHToB 1. V1. Menaeneesa;

KJIACCU(HUITMPOBATH MTPOCTHIE BEMIECTBA HA METAIIIBI 1 HEMETAILIBI, DJIEMEHTHI;

OTpeeATh MPUHAJICKHOCTh HEOPTAHUUECKHUX BEIIECTB K OTHOMY M3 U3YUYCHHBIX KJIACCOB — METaJUIbI U HEMETAJUIbL;

JOKa3bIBaTh OTHOCUTEIHHOCTH JIEIICHUS IPOCTHIX BEIIECTB HA METAJUIBI U HEMETAaJLIbI;

XapaKTepHU30BaTh O0IIHE (PH3NIECKHE CBOMCTBA METAIIIOB;

yCTaHABJIUBATh IPUUYUHHO-CICACTBEHHBIC CBSI3U MEXKIY CTPOCHUEM aTOMAa U XMMHYECKOM CBSI3bI0 B MPOCTHIX BEIIECTBAX — METAUIaX U HEMeTallIax;

0OBSICHATH MHOT'000pa3He MPOCTHIX BEMIECTB TAKUM (PaKTOPOM, KaK ajIOTPOIIHS;

OTIHCHIBATh CBOICTBA BelIecTB (Ha MpUMepax MPOCTHIX BEUIECTB — METAIJIOB U HEMETAJIIIOB);

COOJIFOIaTh NPaBUJIa TEXHUKH 0€30IMaCHOCTH IIPU NIPOBEACHNUN HAOIIOCHUH 1 1a00PaTOPHBIX OIBITOR;

KCIIOJIb30BaTh MPH PEIICHUU PACUYCTHBIX 3a1a4 MOHATHUS: «KOJIMYECTBO BEIIECTBAY, «MOJIbY, KIIOCTOSIHHAS ABOTaIpO», «MOJIIPHAsI Maccay, «MOJIAPHBIA 00beM

ra3oB», KHOPMAIIbHEIE YCIOBUS;

MIPOBOJIUTH PACUYETHI C UCIIOIB30BAHUEM MOHSITHN: «KOJIHMYECTBO BEIIECTBAY», «MOJISIPHAS Macca», «MOJISPHBIA 00BEM ra3oB», «IIOCTOSTHHAST ABOTaIPOY.
Memanpedmemuule pe3yivmamoi 00yyenus

VYyamuiics I0JKeH ymeny:

COCTaBJIATh KOHCIIEKT TEKCTa;

CaMOCTOSITEIILHO UCTIONIB30BaTh HEMOCPEICTBEHHOE HAOIOICHHE;

CaMOCTOSITEIbHO ODOPMIIATH OTYET, BKJIFOUAOIIUI ONTMCaHNEe HAOJIFOICHNUS, €T0 PE3yJIbTaTOB, BBIBOIOB;

BEITIOTTHATH TOJIHOE KOMIUIEKCHOE CPaBHEHHE;

BEITIOJHSTH CPAaBHEHHE TI0 aHAJIOTUH

Tema 4. CoexuHeHHs] XHMHYECKHX dj1eMeHTOB (16 u)
Crenens okucienus. OnpeneneHne CTeNeHN OKUCISHHUS 3JIEMEHTOB 110 XUMUYecKkol ¢opmyne coenuaenus. CocraBienne hopmMyn OMHAPHBIX COSUHEHHA, 00N
crnoco0 UX Ha3pIBaHUs. buHapHBIE COETUHEHUS: OKCUIBI, XJIOpUAbI, cyabQuasl U ap. Coctapnenue ux Gopmyn. [IpeacraBuTenyt OKCHIIOB: BOJIA, YIIIEKHUCIIBINA T'a3 U
HeraieHasi u3BecTh. [IpeacTaBuTeny JeTy4nx BOJOPOIHBIX COEIMHEHUM: XJIOPOBOAOPO U aMMHUAK.
OcHoBaHus, UX COCTaB M Ha3BaHUA. PacCTBOPMMOCTh OCHOBaHHUH B BoJle. Ta0uIia pacCTBOPUMOCTH THAPOKCHIIOB | colielt B Boje. [IpencraBuTeny menoveii:
TUJPOKCUJIBI HATPUS, Kalus U Kanbuud. [IoHsTHE 0 KaueCTBEHHbIX peakuusx. MHaukaropsl. I3MeHeHne OKpacKu MHAMKATOPOB B LIEJIOUYHON Cpe/IE.
KI/ICHOTI)I, HUX COCTAaB U Ha3BaHU. K.HaCCI/I(i)I/IKaHI/IH KHCIIOT. Hpe}ICTaBI/ITeJ'II/I KHCJIOT: CE€pHas, COJIsiHAA U a30THasd. N3menenune OKpaCKH MHAUKATOPOB B KHCJIOTHOM
cpexe.
Count KaK MPOU3BOIHBIE KUCIIOT U OCHOBaHMM. VX coctaB u Ha3BaHMs. PacTBopuMocTh coneii B Boze. [IpencraBurenu coneit: Xaopun Hatpusi, kapOoHat u pocdar
KaJIbIIS.
AMop(dHBIE 1 KPUCTAJUTMYECKUE BEIIECTRA.
MeKXMONEeKyISIpHBIC B3aUMOACUCTBUS. THITHI KPUCTAIUTMYECKUX PEIIETOK: HOHHASI, AaTOMHAs, MOJICKYJISpHAS U MeTalIndecKasi. 3aBUCUMOCTh CBOIMCTB BEIIIECTB OT
TUIIOB KPUCTAJUIMYECKUX PEUICTOK.
BemiecTBa MONEKYISPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IMOCTOSIHCTBA COCTaBa JUISl BEIECTB MOJICKYJISIPHOTO CTPOSHHS.



UwucTsie BemecTBa U cMecH. [IpuMeps! KUIKHUX, TBEPABIX U Ta3000pa3HbIX cMecei. CBOMCTBA YMCTHIX BEMIECTB U cMeceil. X coctaB. MaccoBast 1 00beMHas TOJTH
KOMITOHEHTa cMecH. PacueTsl, cBsI3aHHBIE C HCITOIF30BaHUEM MTOHITHS JOJIS.
Pacuémmnvie 3a0auu. 1. Pacuet maccoBoii 1 00beMHOH J0JIeH KOMIIOHEHTOB CMECH BEIIECTB. 2. BrIuncieHne MacCOBOM I0JIM BELIECTBA B PACTBOPE IO N3BECTHOM
Macce PacTBOPEHHOT'O BEILlECTBA  Macce pacTBOpUTeNs. 3. BriuncieHne Maccel pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTENS], HEOOXOJUMBIX JJIsl IPUTOTOBIICHHUS
OTIPEICICHHOM MacChl pacTBOpa ¢ U3BECTHOM MAacCOBOM 10JIeH pacCTBOPEHHOTO BEIIECTRA.
Jlemoncmpayuu. O6pa3ubl OKCUIIOB, KUCIIOT, OCHOBAaHHHN U cojieil. Moenn KpUCTaJUIMYeCKUX PELIeTOK XJIOpUaa HaTpus, aiaMasa, okcuaa yriepona (IV). CnocoOst
pa3ziesieHus: CMeceid, TUCTHIUISIHS BOJIBL.
Jlabopamopnwie onvimei. 1. 3HAKOMCTBO C 00pa3IiaMH BEIIECTB pa3HBIX KiaccoB. 2. Pa3aenenne cMecet.
Ipakmuueckas paboma Ne 3. AHann3 IOYBHI ¥ BOJEI.
Ipaxmuueckas paboma Ne 4.IlpuroroBieHue pacTBopa caxapa ¢ 3aJaHHONH MacCOBOM J0JIel paCTBOPEHHOT'O BELICCTBA.

Ilpeomemnvie pesyrvmamsi 00y4enus
Yyamuiics TOJKEH ymeny:
WCTIONB30BaTh MPU XapaKTEPUCTHKE BEIIECTB MOHATHS: «CTENICHb OKHCICHUS», «BAIEHTHOCTBY, KOKCHUIBD), KOCHOBAHUS, KILEIOUN», KKa4eCTBEHHAS PEaKLUs»,
«UHJIUKATOP», KKUCIOTHD», «KHCIOPOACOIEPKAIIIE KUCIOTHI», «OECKUCIOPOJHBIE KHCIOTHI, «KUCIOTHAS CpPeay, «IeIouHast cpeia», «HeHTpaibHas cpeaay,
«kana pH», «commy, «aMop(dHbIe BEIECTBa», «KPUCTATUINIECKIE BEIIECTBA», «KPUCTAJUTMYECKAs PEIIeTKa», «OHHAS KPUCTAILUTHIECKAs PEIIETKa, «aTOMHAs
KpHUCTaTMUEeCKast PEIETKa», «MOJIEKYJSIpHAsi KpUCTAITHYECKAs! PELIETKay, «METAJUINIeCKasi KPUCTAJUINIECKas PEIIETKAY, «CMECH;
KJaccu(pUIMPOBATh CIOKHBIE HEOPIraHUYECKUE BEIIECTBA [0 COCTABY Ha OKCHJIBI, OCHOBAHHMS, KUCIOTHI U COJTU; OCHOBAHHS, KUCIOTHI M COJIH IO PACTBOPHUMOCTHU B
BOJIE; KHCIIOTHI IT0 OCHOBHOCTH U COEPKAHUIO KHCIOPO/Ia;
OTIPEIETISATH MPUHAIEKHOCTH HEOPTAHUYECKHUX BEIIECTB K OJJHOMY M3 M3YYCHHBIX KIacCOB (OKCHIBI, JIETYUHe BOAOPOIHBIE COSAMHEHNS, OCHOBAHUS, KACIOTHI,
coin) 1o popmyiie;
OIMCHIBATh CBOMCTBA OTMENBHBIX MPEACTABUTEIICH OKCHIOB (Ha IPUMEpE BOBI, YTIEKUCIIOTO Ta3a, HETAIICHOH U3BECTH), JIETYINX BOJIOPOIHBIX COSAMHEHNH (Ha
MpUMepe XJIOPOBOAOPOIa U aMMHAaKa), OCHOBAHHH (Ha MPUMEpe TUAPOKCHUIOB HATPHSL, KaJIUs M KaJIBIUs ), KUCIIOT (Ha MpUMEpe CEPHOM KUCIIOTHI) U coneil (Ha
MpUMepe XJIOPHIa HATPHs, KapOoHaTa KaubIus, (hocdara KaabIus),
OIMpeaACIAThL BAJICHTHOCTDb U CTCIICHDb OKUCJICHHUA 3JIEMCHTOB B BCUICCTBAX;
COCTaBJIATh (POPMYIIBI OKCHIOB, OCHOBAHHA, KHCJIOT ¥ COJISH TI0 BAJIGHTHOCTSIM M CTEIIEHSIM OKHCIICHHS DIIEMEHTOB, a TAKXKE 3apsiiaM MOHOB, YKa3aHHBIM B TaOIUIIE
PacCTBOPUMOCTH KHUCIIOT, OCHOBAHHUU U COJICH;
COCTAaBJIATh Ha3BaHHA OKCH/IOB, OCHOBaHHP'I, KHCIIOT U conef/i; CpaBHUBATh BAJICHTHOCTL U CTCIICHb OKUCJICHUA; OKCUIbI, OCHOBAaHUWs, KUCJIOTHI XU COJIU I1IO0 COCTAaBY,
WCIIONb30BaTh Ta0JIMITy PACTBOPUMOCTH JUIS OTIPEIETICHUS PACTBOPUMOCTH BEIIECTB;
YCTaHaBIMBATh T€HETHUYECKYIO CBSI3b MKy OKCHIOM H THIIPO-KCUAOM M Ha000pOT; MPUUNHHO-CIICJICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMa, XUMHUIECKOH
CBA3BIO U TUIIOM KpI/ICTaJTHI/I‘IeCKOﬁ PECHICTKHU XUMUUYCCKUX COGI[HHCHHﬁ;
XapaKTepr30BaTh AaTOMHBIE, MOJICKYJISIPHBIE, NOHHBIE METALIHYECKHE KPHCTAUTMIECKHE PEIIETKH; CPEly pacTBOpa C MOMOIIBIO mKaibl pH;
MIPUBOJIUTH IIPUMEPHI BEIIECTB C Pa3HBIMH TUTIAMH KPUCTAILTHYECKOM PEIIeTKH;
IIPOBOIUTH Ha6JHOI[eHI/IH 3a CBOMCTBAMHU BCHICCTB U ABJICHUAMU, IMIPOUCXOAAIINMHU C BEUICCTBAMU,
coOIII0IaTh TIpaBHiia TEXHUKU O€30MacHOCTH NP MPOBEJICHUH HAOIIOICHHUIA U OTIBITOB;
HCCIIEI0BATh CPey pacTBOpa ¢ IOMOLIBIO HHAWKATOPOB; KCIIEPUMEHTAIBHO Pa3INyaTh KUCIOTHI U IIEI0YH, MTOJIb3YSICh HHIUKATOPAMH;
WCTIONB30BaTh MPU PELICHUH PACUETHBIX 3a7a4 MOHATHUS «MaccoBas AOJS AJIEMEHTA B BEIIECTBE», «MACCOBas J10JIs1 pACTBOPEHHOTO BELIECTBAY, «00beMHast JOJIs
ra3000pa3HOro BEIIECTBAY;
MPOBOJUTD PACUETHI C UCTIOJIIB30BAaHUEM IOHITUI «MaccoBas A0JIS DJIEMEHTA B BEIIECTBE», «MaccOBasl 10JIsl pACTBOPEHHOT'O BELIECTBAY, «00bEMHAs! OIS
ra3000pa3HOTO BEIECTBAY.

Memanpedmemnuie pezyibmamol 06yuenus
VYvyaiuidcst 10JKEH ymMemsb.




COCTaBJIsTh Ha OCHOBE TEKCTa TaOJIMIIbI, B TOM YHCIIE ¢ MpuMeHeHneM cpeacts UKT;

MOJT PYKOBOJICTBOM YUUTEJNS MTPOBOANUTH OTIOCPEIOBaHHOE HAOIIOICHIE

OJT PYKOBOJICTBOM YUUTEINS OPOPMIIATH OTUYET, BKIFOUYAIOIININ OMMCAaHUE SKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BEIBOJIOB;

OCYIIECTBIIATh HHAYKTUBHOE 00001IeHUE (0T AMHUYHOTO JOCTOBEPHOTO K O0IIEMY BEPOSTHOCTHOMY), T. €. ONIPECNIATh OOIIHME CYIICCTBCHHBIC TPU3HAKY JIBYX U
0osee 00BEKTOB U (PUKCUPOBATH MX B (hOPME TTOHSATHS HITH CY>KICHUS;

OCYIIECTBIIATH JISAYKTUBHOE 00001IeHNE (TIOJIBEICHNE SIMHUYHOTO JIOCTOBEPHOTO 1O/ 00IIee IOCTOBEPHOE), T. €. aAKTYAIM3UPOBATh MTOHATHE WIIN CYXJICHUE, H
OTOXKIIECTBJIATH C HUM COOTBETCTBYIOIIHME CYIIECTBEHHBIC MPU3HAKU OJTHOTO WK 00JIee OOBEKTOB;

OTIPEIETISATH aCMIeKT Kiaccupukamnmm;

OCYIIECTBIIATH KIIACCHU(DUKAIIHIO;

3HATh U MCIIOJIb30BATh Pa3INYHbIC (POPMBI MPEACTABICHUS KIIACCU(DUKAIIIH.

Tema 5. W3MmeHeHusi, mpoucxoasimue ¢ Bemecrsamu (12u).
[TonsTre sBIEHMI Kak U3MEHEHUH, MPOUCXOSIINX C BEIlECTBaMU. SIBlIeHNUs, CBA3aHHBIE C U3MEHEHHEM KPHCTANINYECKOIO CTPOECHHUS BEIIECTBA MIPH TOCTOSTHHOM
ero cocrare, u3znueckue saBiacHus. OU3nUecKue SBICHUS B XUMUU: TUCTHUISINS, KPUCTAJUTN3AIMS, BbIIApUBAaHUE  BO3TOHKA BEIIECTB, HEHTPH(YyrupoBaHue.
SIBneHus1, CBsI3aHHBIE C N3MEHEHHEM COCTABA BEILLECTBA, - XUMUUYECKHE PeaKuy. [I[pU3HaKy U yCIOBHSI MPOTEKaHUS XUMHYeCKUX peakuuil. [lonsatue 00 3x30- u
SHJOTEPMHUYECKUX peakIMsIX. Peakiiuy ropeHns Kak 4YacTHBIN CIIly4ai 3K30TEPMUUYECKUX PEAKIUi, IPOTEKAIOIIUX C BBIJCIICHUEM CBETA.
3aKoH cOXpaHEHHsI MacChl BEIIECTB. XMMHYCCKHE YpaBHEHHs. 3HAaUeHUE WHIEKCOB U Kod(ppuimeHToB. CocTaBiIcHNE YPaBHEHHH XUMHUECKUX PEaKIH.
PacueTsl 1o XuMHYeCKUM ypaBHEHHSIM. PelieHne 3a1a4 Ha HaXOXKJICHNE KOJIMYECTBA BELIECTBA, MAaCChl WM 00beMa MPOAYKTa PEaKLKH 110 KOJIMYECTBY BEIIECTBa,
Macce Wi 00beMy HCXOAHOTO BElIecTBa. PacueTsl ¢ MCIIOIb30BaHUEM MTOHATHS «JI0JIs», KOTZIa HCXOAHOE BEIIECTBO AAHO B BUJIE PACTBOPA C 3aJaHHOW MacCOBOM
J0JIEH paCTBOPEHHOT'O BEILECTBA MIIU COACPIKUT ONPEAEIICHHYIO JTOJI0 IPUMECEH.
Peakuuu pasnoxenus. [louarue o ckopocTu XxuMuyeckux peakuuil. Katanuzatopsl. @epMeHTHI.
Peakuu coequnenus. Karanutuueckue n HekatanuTuyeckue peakuun. O0OpaTumble 1 HEOOpaTUMBbIE PEaKLHu.
Peakuuu 3amerienrs. DNeKTPOXUMHUUECKUN PsiJl HAPSHKEHUH METaUIOB, €T0 UCIIOIb30BaHKe /I TPOrHO3MPOBAHUS BO3MOXKHOCTH MPOTEKAHUS PEAKIIH MEX Ty
MeTaJlJIaMH U PacTBOpaMH KUCIOT. Peakiiuu BEITECHEHHUS OJTHUX METAJJIOB U3 PaCTBOPOB UX COJIEH IPYTUMH METaljIaMH.
Peakiuu oOMena. Peakuuu Helitpanuzanuy. Y cloBus IPOTEKaHUS peakuii 0OMeHa B pacTBOpax /10 KOHIIA.
Tunbl XUMAYECKHUX peakuuil (10 IPU3HAKY «YHCIIO M COCTaB UCXOAHBIX BELIECTB U NPOIYKTOB PEaKIMN») Ha IPUMepe CBOMCTB BOJbI. Peakius pa3inoxeHus -
3NEKTPOJIN3 BOABI. Peakiinu coeiMHEeHns - B3aMMOAEHCTBHE BOJBI C OKCHJIAMHU METAJJIOB U HeMeTauIoB. [loHATHE «TuApOKCUAbY. Peakiuu 3ameneHus -
B3aMMOJIEHCTBUE BOJIBI C IIEJIOYHBIMH U IEJIOYHO3EMENIbHBIMU MeTajulaMu. Peakiun oOMeHa (Ha mpuMepe THAPOIIN3a Cyab(puia aTlOMUHUS U KapOuaa KaJbIus).
Pacuémmnvie 3a0auu. 1. Beraucnenue o XMMUYECKUM yPaBHEHHUSIM MACChl MJTM KOJIMYECTBA BELIECTBA 10 U3BECTHOM Macce WM KOJIMYECTBY BEIIECTBA OJTHOTO U3
BCTYMAIOIIMX B PEAKIIHIO BEIIECTB WU MPOJIyKTOB peakiuy. 2. Brruncienne Macchl (KOIMYeCTBa BEIIECTBA, 00beMa) MPOAYKTa PeaKluu, €CITM U3BECTHA Macca
HCXOJIHOTO BEIIECTBA, COJEPIKAILETO OIPEAEIEHHYIO 00 puMecei. 3. Boruncienne maccsl (KOJMYECTBA BEIIECTBA, 00beMa) MPOLYKTa PeaKIHH, €CIM U3BECTHA
Macca pacTBOpa M MaccoBasi 0JIsl pACTBOPEHHOTO BEILIECTBA.
Jlabopamopnvie onvimsi. 3. CpaBHEHHE CKOPOCTH HCTIAPEHHS BOJIBI U CITUPTA 10 HCUE3HOBEHUIO MX Karelnb Ha GUIbTpoBaIbHON Oymare. 4. OKHCIEHUE MEIU B
IJIAMEHU CIIUPTOBKH WU ropenku. 5. [loMmyTHeHMe N3BECTKOBOM BOABI OT BBIBIXAaEMOT0 YIIIEKHCIIOTo Ta3a. 6. [lomydenue yriaekncinoro raza B3auMoeicTBHEM
COJBI ¥ KUCIIOTHI. 7. 3aMelienne Meau B pactBope xiopuaa meau (II) sxenesom.
Ipaxmuuecxass paboma Ne 5.1Ipu3HaKy XUMUYECKUX PEAKLIUH.
Jlemoncmpayuu. Tpumepsl GU3NUECKUX SBICHUI; a) TUIaBIeHUe napaduna; 0) muddy3us JYIUCTHIX BEIECTB C TOPSIIEH JTaMIIOYKH HakanuBaHus. [Ipumepsr
XMMUYECKUX SIBJICHUI: a) TOpeHne Maruus; 0) B3aMMOJeCTBUE CONSTHON KMCIOTHI C MPaMOpOM HITH MeNoM; B) nosryuenne ruapokcuaa menu (11); v) pactBopenue
MOJTY4E€HHOT0 TUAPOKCHA B KUCIIOTaX; 1) B3auMoeiicTBue okcuaa meau (1) ¢ cepHoit KMCI0TON NpH HarpeBaHUM; €) pa3ioKeHUe IepMaHraHaTa Kajlust; XK )
B3aMMO/IEiCTBUE Pa30aBIEHHBIX KUCIIOT C METAJIAMHU.

IIpedmemuvie pe3ynvmamul 00Y4eHUA:




Yvyaiuidcst 10JKEH ymems.:
KJIACCU(HUIMPOBATh XMMHYCCKUE PEAKIIUH 110 YMCITY M COCTaBY MCXOIHBIX BEIIECTB M MPOAYKTOB PEAKIIUHU; TEIJIOBOMY 3¢ (EKTy; HapaBICHUIO IPOTECKAHUS
peaKINy; yJacTHIO KaTaau3aTopa;
WCIIOJIb30BaTh Ta0JIUILy PACTBOPUMOCTH JJISI OTIPEACICHHS BO3MOXKHOCTH MIPOTCKAHMSI PEaKIuii 0OMEHA; AJIEKTPOXUMHUYCSCKUH Psifl HANTPSDKCHUH (AaKTUBHOCTH)
METAJIJIOB JUTA OTPEAETICHISI BO3MOXKHOCTH MTPOTEKAHUS PEaKInii MeXIy MEeTaJUlaMd M BOJHBIMHU PACTBOPAMH KHCIIOT U COJIEH;
HaOJII0/IaTh M OTIMCHIBATh IIPU3HAKYU W YCIIOBUS TCUCHHS XUMHUECKUX PEaKIUii, Je/IaTh BBIBOIBI HA OCHOBAHUM aHAJIHM3a HAOJFOICHUH 32 SKCIICPUMEHTOM,;
MPOBOJIUTH PACUYCTHI 0 XUMUYECKUM YPABHEHUSM HA HAXO0XKJIEHUE KOJUYECTBA, MACCHI WJIM 00heMa MPOJIyKTa PEAKIINH M0 KOJIHYECTBY, Macce WiIH 00beMy
HCXOIIHOTO BEIIECTBA; C UCIOIL30BAHUEM ITOHATHS «IOJISH», KOTIa HCXOIHOE BEIIECTBO JaHO B BHIE PacTBOpaA C 3aJaHHON MAaCCOBOM MTOJIEH PacCTBOPEHHOTO
BEIIECTBA I COEPKUT OIPEIEIICHHYIO JTOII0 TTPUMeceit.

Memanpeomemnuvle pe3yibmamol 00y4eHus
Yyamuiics TOJKEH ymeny:
COCTaBIIATh HA OCHOBE TEKCTa CXEMBbI, B TOM 4HcJe ¢ npumeHeHuem cpencts UKT;
CaMOCTOSITEIILHO O(POPMIIATH OTYET, BKIFOUAIONIUI OMUCAHHUE IKCIICPUMEHTA, €r0 PE3YJIbTaTOB, BEIBOJIOB;
KCIIONIH30BATh TAKOUM BU MBICICHHOTO (MACAILHOT0) MOJICTUPOBAHMS, KaK 3HAKOBOE MOJICIMPOBaHNE (HA IPUMEPE YPABHEHUM XUMUYECKUX PEaKITHi);
pasnuyuaTh 00bEeM U cofep KaHre TIOHSATH;
pasnuyaTh pOJAOBOE U BUIOBOE MOHITHS;
OCYIIECTBIISTH POJAOBHUIOBOE OIPEACICHUE TIOHITHA.

Tema 6. Teopusi 31eKTPOJTUTHYECKOH TUCCOUUAIMHI H CBOMCTBA KJIACCOB HEOPraHUYECKHX coemuHenuii (21 u).
[onsiTHe 00 3K TPONUTHUCCKON TUCCOIMALINU. DIIEKTPOIUTHI M HEAJIEKTPOIUTHI. MeXaHu3M JAUCCOIMALIUHN 3JICKTPOIMTOR C Pa3IMYHBIM THUIIOM XUMUYECKON
cBs3u. CTeneHb AMEeKTPOIUTHIECKOH mucconuanii. CHIbHBIE U cIa0ble SIEKTPOIUTHI.
OCHOBHBIE TIOJIOKEHUS TEOPHH AIIEKTPOIUTHUECKON Ariccoranui. MIoHHbIe ypaBHEHHS Peakiuil. Y CIIOBUS MPOTEKAHUS PEaKIIMA 00MEHA MEXIY dJEKTPOIUTaAMU
JIO KOHIIA B CBE€TE€ NOHHBIX MPEICTABICHUH.
Knaccudukaiuys HOHOB U UX CBOMCTBA.
Kucnotsl, ux knaccudukanws. Jpcconuanys KUCIOT U UX CBOHCTBA B CBETE TEOPHHU MIIEKTPOIUTHYECKON AUCCOIMANNN. MOJIEKYISIpHBIE U HOHHBIE YPaBHEHUS
peakuii Kucnot. BzaumoaeicTBue KUCaoT ¢ MeTalliaMy. DJIEKTPOXUMUYECKUN Psii HANPsSKEHUN MeTaJioB. B3auMoaeiicTBue KUCIOT ¢ OKCUAAMU METAILIOB.
B3aumojieiicTBre KHCIOT ¢ OCHOBAHUSAMHU - PeaKIus HeHTpaiu3aiuu. BzanMoaecTBrue KUCIIOT ¢ CosiMu. Vcnosib30BaHue TaOIUIBI PACTBOPUMOCTH JIJISt
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIOT.
OcHoBaHwus, ux kiaccuukanys. Jucconuarus OCHOBaHUN U X CBOWCTBA B CBETE TEOPHH JIEKTPOIMTHIECKOH Mucconuaiuy. B3anmoaelicTBue OCHOBaHHMIA C
KHCJIOTaMH, KUCJIOTHBIMH OKCHJIaMU U COJISIMH. VICTIOnb30Banue TaOIMIlbl PACTBOPUMOCTH ISl XapaKTEPUCTUKKA XMMUYSCKUX CBOMCTB OCHOBaHMi. Pa3ioxenue
HEPaCTBOPUMBIX OCHOBAHUI MPU HATPCBAHUH.
Counn, ux knaccuuKanys U AUCCOMMAINS PA3IIMIHBIX THIIOB colieil. CBONCTBA coyiell B CBETE TEOPUH JIEKTPOIIMTHIESCKON Tucconuanun. B3anmopaeiictere comneil ¢
MeTaJlJIaMH, YCJIOBHSI IPOTEKAHUS 3TUX peakiuii. B3anumoeicTBre cosieil ¢ KuciaoTaMu, OCHOBAaHUSMY U COJIIMH. Vcroib30BaHHE TaOJIUIBI PACTBOPUMOCTH JJIst
XapaKTEPUCTUKU XUMUUECKUX CBOMCTB COJICH.
O06001eHue cBe/ieHN 00 OKCUIAX, X KIIACCU(PUKAIIUN U XUMAYECKUX CBOMCTBAX.
['eneTnueckue psapl METAJUIOB U HEMETAIOB. | 'eHeTHYecKas CBSI3b MEXKAY KIIacCaMu HEOPTaHUUECKUX BEILECTB
OKHCIUTETFHO-BOCCTAHOBUTENIbHBIE peakiui. OKUCIUTENh U BOCCTAHOBHUTEIb, OKUCIICHIE U BOCCTAaHOBJICHHE.
Peaknnu noHHOTO 0OMEHA M OKUCIUTEIHHO-BOCCTAHOBHUTENNBHBIE peakiini. COCTaBJICHNUE YPAaBHEHUN OKHCIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIIUH METOIOM
AJIEKTPOHHOTO OanaHca.
CBOJCTBA MPOCTHIX BEMIECTB - METAIUIOB M HEMETAJIOB, KMCJIOT M COJICH B CBETE MPEJCTABICHIN 00 OKHCIUTEIFHO-BOCCTAHOBUTEIIBHBIX MPOIIECCaXx.



Jemoncmpayuu. VictisiTaHuE BEIIECTB M UX PACTBOPOB Ha 3JIEKTPOIPOBOTHOCT. 3aBUCUMOCTD 3JIEKTPOITPOBOIHOCTH YKCYCHOM KHCTIOTHI OT KOHIIEHTPAITHH.
B3anMopeiicTBIE MIMHKA C CEpOH, CONTHOM KUCIIOTOH, XimopumoMm mean (II). I'operne Marausi.
JlabopamopHvle onvimei. 8. Peakiuu, xapakTepHbIC JJIsl pACTBOPOB KHUCJIOT (COJISTHOM Wi cepHOM). 9. Peakninu, xapakTepHbIe 1711 paCTBOPOB IIeIouei
(runpoxcunoB Hatpus wiu kanus). 10. [lomyyeHne u cBolicTBa HEPACTBOPUMOTO OCHOBaHUsI, Hanpumep ruapokcuna meau (II). 11. Peakuuu, xapakTepHbie s
pacTBOpOB coueit (Hampumep, misa xiopuaa meau (11)). 12. Peakmum, xapakTepHbIE IJIT OCHOBHBIX OKCHIIOB (HampuMep, I OKCHaa Kanbiws). 13. Peakumy,
XapaKTEPHBIC JUIsl KUCIOTHBIX OKCHIIOB (HAIPUMEDP, JJIs YIIIEKUCIIOTO ra3a).
Ipaxmuuecxas paboma Ne 6. CBOWCTBA KUCIIOT, OCHOBAHU, OKCUJIOB U COJICH.
Ipakmuueckas paboma Ne 7. Pemenne 3xcriepuMeHTATBHBIX 3a1a4.
IIpeomemusie pe3ynomamst 00ydeHUS

[IpenMeTHBIE pe3yNbTaThl 00YyUCHUS:
VYyamuiicst TOIKEH ymems:
WCIIONIB30BaTh MPHU XapaKTEPUCTHUKE MTPEBPAIICHUN BEIIECTB MOHATHS: «PACTBOPY, «AIIEKTPOIUTHUYECKAS TUCCOIHAIINN, «AIEKTPOIIUTHDY, KHEIIEKTPOIUTEI,
«CTENEHb TUCCOLUAITUNY, «CHUIIBHBIC SIICKTPOIUTHD), «CIIA0BIC JCKTPOJIUTHD), «KATHOHBDY, KAHHOHBD», KKUCIOTHD), «OCHOBAHUS», «COJINY, KHOHHBIC PEaKIIUN»,
«HEeCO0JIe00pa3yoIne OKCUIBD), «COJICOOPa3yIOIINE OKCHIbDY, KOCHOBHBIC OKCHIbDY, KUCIIOTHBIC OKCHIIBDY, KCPEIHUE COJINY, «KHUCIIBIC COJINY, KOCHOBHBIC COJINY,
«TEHETUYECKU PAI», KOKUCIUTEINHHO-BOCCTAHOBUTEBHBIE PEAKITUI, OKHCIUTENbY, «BOCCTAHOBUTEINbY, KOKUCIICHNEY, KBOCCTAHOBIICHUE),
OIKCHIBATh PACTBOPCHUE KaK (DU3MKO-XUMUYCCKHUI MPOLIECC;
WUTFOCTPUPOBATH IPUMEPAMHU OCHOBHBIC TIOJIOKEHUS TEOPHUH SICKTPOTUTHICCKOM TUCCOIHAIINH; TeHETUIECKYIO B3aUMOCBSI3b MEXK Iy BElIeCTBAMU (IIPOCTOE
BEIIECTBO — OKCHJ] — THUAPOKCH]l — COJIb);
XapaKTepH30BaTh OOIINE XUMUYECKHE CBONCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB, KFCIIOT, OCHOBAHHN U COJIEH C TIO3UIIMN TEOPHH AJIEKTPOITUTHIECKOMN
JIUCCOLMAIINY; CYIIIHOCTh JIEKTPOJIUTUYECKOMN AUCCOLMAIIMU BEIIECTB C KOBAJICHTHOM MOJISPHON U MOHHON XUMUYECKOU CBSA3bI0; CYLIHOCTh OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHBIX PEaKIINH;
MIPUBOJIUTH IIPUMEPHI PEAKIINN, TIOATBEPKIAIONINX XHMAYECKIE CBONCTBA KICIOTHBIX 1 OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHHHU U COJIEH; CYIIIeCTBOBaHNE
B3aUMOCBSI3H MEKy OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BEIIECTB;
KJIACCU(PHUIMPOBATh XUMHUYECKUE PEAKIIUH 110 «U3MEHEHHUIO CTEIICHEH OKHUCIICHHS DJIEMEHTOB, 00Pa3yIONUX PearupyroIlrue BEIIeCTBa;
COCTaBJIATh YPaBHEHUS IEKTPOIUTUIECKON JUCCOIMAIINN KUCIOT, OCHOBAHUH U COJIEH; MOJIEKYIISIpHBIC, TIOJHBIE ¥ COKPANICHHBIE HOHHBIE YPABHEHUS PEAKIIHIA C
Y4acTHEM 3JIEKTPOJIUTOB; YPABHEHHUS OKUCIUTELHO-BOCCTAHOBUTENFHBIX PEaKINil, HCIIONB3YsI METOJT JJIEKTPOHHOTO OaaHca; ypaBHEHUS PEaKIIHid,
COOTBETCTBYIOIIUX TIOCIEA0BATEILHOCTH («IIETIOYKE») MPEBPAIICHIN HEOPTAHUIECKUX BEIIECTB PA3IMYHBIX KJIACCOB;
OTIPEETSATh OKUCIUTENh U BOCCTAHOBUTEIh, OKUCICHNE 1 BOCCTAHOBJICHHE B OKUCIUTEIEHO-BOCCTAHOBUTEIFHBIX PEaKIUsIX;
YCTaHaBIUBATh MPUYUHHO-CIIE/ICTBEHHBIE CBS3U: KJIacC BEIIeCTBa — XUMUYECKHE CBOMCTBA BEIIECTBA;
HaOJII0/IaTh M OTIMCHIBATh PEAKIIUY MEXKTY JICKTPOJIUTAMH C TIOMOIIBIO €CTECTBEHHOI'O (PYCCKOT'O MM POJIHOTO) SI3bIKA U SI3bIKA XUMHH;
MIPOBOJIUTH OTBITHI, TOATBEPKIAIONTNE XUMHIECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIICCTR.

MeranpeAMeTHBIC Pe3YAbTATH 00YYCHHUS

Yvyaiuiics 10JKEH ymMemsb.
JieaTh IIOMETKH, BBITTUCKH, ITATUPOBAHNUE TEKCTA;
COCTaBIIATH JIOKJIA];
COCTaBJIATh Ha OCHOBE TEKCTa TpaUKy, B TOM YHUCIe ¢ mpuMeHenneM cpeacts UKT;
BIIAJIETh TAKUM BUJIOM H3JI0KEHHUS TEKCTA, KaK paCCyXICHUE;
WCIOJIb30BaTh TAKOW BUJI MBICIICHHOTO (MI€aJIbHOT0) MOJISIIMPOBAHMUS, KaK 3HAKOBOE MOJICTUpOBaHue (Ha MpUMepe YPaBHEHUH peakiuii JUCCOIMAIINN, HOHHBIX
YpaBHEHUH peakluid, MOTypeaKIiii OKUCIEHUS-BOCCTAHOBIICHHS );
pa3aryaTh KOMIIOHEHTHI JOKa3aTe/IbCTBA (TE3UC, apIyMEHTHI M (pOpMY J10Ka3aTeIbCTBRA);
OCYIIECTBIIATH IPSIMOE HHIYKTHBHOE JTOKA3aTEIHCTBO.




Pe3epBHOe Bpemsi(2u). ["asepess BETUKUX XUMHKOB.

HHaHpreMLIe pe3yJabTaThbl.

BhINYCKHUK HAYYUTCS:

* OMKCHIBATh CBOMCTBA TBEPABIX, KHUIKHX, Ta3000pa3HbIX BEUIECTB, BBIACISAA UX CYILIECTBEHHbIC IPU3HAKH;

* XapaKTepu30BaTh BEIECTBA IO COCTaBYy, CTPOCHUI0O M CBOMCTBaM, YCTaHABIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3U MEXIY JdaHHBIMHU
XapaKTepUCTHUKAMU BEIEeCTBA;

* PacKpbIBaTb CMBIC OCHOBHBIX XUMHUYECKUX MOHSATHUH «aTOM», «MOJEKYIa», «XMUMHUYECKHUU BJIEMEHT», «IIPOCTOE BEILECTBOY», «CJIOXKHOE
BEIIECTBOY, «BAJICHTHOCTHY, UCIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

* H300pakaTh COCTaB MPOCTEHUINUX BEIISCTB C IMOMOIIBI0 XUMHUYECKHX (DOPMYI U CYIIHOCTh XMMHUYECKUX PEAKIUN C MOMOIIBI0 XUMHUYECKHX
YpaBHEHUH;

* BBIUKCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, a TAKKE MACCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa B COCAMHEHUSIX
JUIS OIICHKHU MX MPAKTHYECKON 3HAYHMMOCTH;

* CpaBHHUBATh I10 COCTABY OKCHU/IbI, OCHOBAHUS, KHCIIOTHI, COJIH;

* KJI1accu(UIUPOBATH OKCUABI 1 OCHOBAHHMS 110 CBOWCTBAaM, KUCJIOTHI U COJIU TI0 COCTaBY;

* ITOJTH30BATHCSI TAOOPATOPHBIM 00OPYIOBAHUEM M XUMUIECKOU MOCY0M;

* POBOJIUTH HECIIOKHBIE XMMUYECKUE OMBITHl U HAOIIOJCHHS 32 M3MEHEHUSMHU CBOMCTB BEIIECTB B IPOLIECCE MX IMPEeBpalleHU; cOOM0aaTh
MpaBujia TEXHUKU O€30MaCHOCTH MPU MTPOBEACHUHN HAOIIOICHUI U ONIBITOB;

* pa3nUy4aTh SKCHEPUMEHTAIBHO KHUCIOTHI U MIENO0YH, MOJIb3YICh MHAMKATOPAMHU; OCO3HABAaTh HEOOXOIMMOCTh COOMIOACHUS Mep 0e30MacHOCTH
pu OOpaIICHUH C KUCIOTaMHU U IIEI0YaMHU.

* pacKpbIBaTh CMbICI nepuoauyeckoro 3akoHa J[. . Menneneena;

* OMKCHIBATH U XapPaKTEPU30BaATh TAOIHYHYIO (DOPMY MEPUOINIECKON CHCTEMbI XUMUYECKHUX AJIIEMEHTOB;

* XapaKTepu30BaTh COCTAB aTOMHBIX SIIEP M PacCHpe/IeICHUE YnCia SJIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKUX 3JEMEHTOB MAaJIbIX
MEPUOJIOB MEPUOINYECKON CHUCTEMBI, a TAKKE KaJTus U KaJIbIIUs,

* pa3IMyaTh BUJIBI XMMHUYECKOM CBSI3U: HOHHYIO, KOBAJIEGHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOJISIPHYIO U METAJNIMYECKYIO;

* 1300paXKaTh ANEKTPOHHO-UOHHBIE (POPMYJIIBI BEIIECTB, 00PA30BAHHBIX XUMHUUYECKUMHU CBSA3SMU PA3HOTO BHUJIA;

* BBISIBJISITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTALIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX, METANINYECKHX;

* XapaKTeprU30BaTh XUMHUYECKHE DJIEMEHTHI M MX COCIUHECHHS Ha OCHOBE TOJIOKEHHUS DJIEMEHTOB B MEPUOIMYECKON CHCTEeME U OCOOCHHOCTEH
CTPOEHHUS UX aTOMOB;

* XapaKTeprU30BaTh HAYYHOE W MHPOBO33PEHYECKOE 3HAYCHHE IMEPHUOJIMYECKOr0 3aKOHA M TMEPUOJUYECKOW CHUCTEMBI XUMHUYECKHUX DIJIEMEHTOB
. . MenneneeBa; * 00bACHATh CyTh XUMHUECKHUX MPOIECCOB U MX MPHUHIIUIUAATIHHOE OTIUYHE OT (PU3HUUECKUX;

* Ha3bIBATh MTPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUICCKUX PEAKITUN;

* YCTaHABJIMBATH MPUHAATIE)KHOCTh XUMUYECKON PEAKIIUHU K OMPEAeIEHHOMY THITY IO OJHOMY M3 KJIacCH(PUKAIIMOHHBIX IPU3HAKOB: 1) MO YUCITy U
COCTaBYy MCXOJHBIX BEIIECTB U MPOJYKTOB peaKIuu (PEakIui COSTUHEHHUS, PA3IOKCHHS, 3aMEIIeHUsI 1 00MeHa); 2) MO BBIJICICHUIO WIIA TOTJIONIEHUIO
TEIUIOTHl (peakuuu SK30TePMHYECKHE H DJHIOTEPMHUYECKHE); 3) 0 HM3MEHEHUIO CTeNeHEeH OKHUCICHUS XUMHUYECKHUX OJIIEMEHTOB (peakuuu
OKHUCIIUTEIHHO-BOCCTAHOBUTEINBHEIE); 4) 110 00paTUMOCTH Tpoliecca (peakiiuu o0paTuMble U He0OpaTUMEIE);




* COCTaBJISATh YPABHEHUS DJICKTPOJUTHUYECKOM AUCCOLMALMU KHUCIIOT, LIEI0UEH, COJEN; MOJHBIE U COKPALUEHHbICE MOHHBIC YPABHEHUS PEAKIUU
oOMEHa; ypaBHEHHUsI OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHI;

* MPOTHO3UPOBATh MPOAYKTHl XWMHUYECKUX peakuuid mo Qopmyrnam/HazBaHUSM HCXOIHBIX BEIIECTB; OMPEACNATh HCXOTHBIC BEIIECTBA IO
(dhopmynaM/Ha3BaHUSIM MPOAYKTOB PEAKITUH;

* COCTaBJIATh YPABHEHUS PEAKIMI, COOTBETCTBYIOIIMX IMOCIIEIOBATEILHOCTH («IIETIOYKE)») MPEBpAIICHUN HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB;

* BBISIBJISITH B IPOLIECCE IKCIIEPUMEHTA MTPU3HAKH, CBUETEIbCTBYIOLINE O MTPOTEKAHUN XUMHUYECKON PEaKLINK;

* IPUTOTOBJISITH PACTBOPHI C ONPEICTEHHON MaCCOBOM J10JIE paCTBOPEHHOTO BEIIECTBA;

* ONPENEIIATh XapAKTEP CPEABI BOJAHBIX PACTBOPOB KUCJIOT U IIEJIOYEN 110 U3BMEHEHHUIO OKPACKU WHIUKATOPOB;

* IPOBOJIUTH KAaU€CTBEHHBIC PEAKIIMH, TOITBEPKIA0IINE HATMUKE B BOAHBIX PACTBOPAX BEIIECTB OTAEIBHBIX HOHOB

* ONPENEISITh MPUHAJICKHOCTh HEOPTAHUYECKUX BEIIECTB K OJJHOMY M3 U3YYCHHBIX KIIACCOB/TPYIII: METAJUIBl U HEMETAIUIBI, OKCHJIBI, OCHOBAHHSI,
KHCJIOTEI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;

* ONPECIIATh BAJIGHTHOCTh M CTEIIEHb OKUCJICHUSI 3JIEMEHTOB B BEIIECTBAX;

* COCTABJIATH (POPMYITBI HEOPTAHHUYECKUX COSAMHCHHI M0 BAJICHTHOCTSIM M CTEIICHSM OKUCIICHHUS JIEMEHTOB, a TAK)KE 3apsaM HOHOB, YKa3aHHBIM
B TaOJIMIIE paCTBOPUMOCTH KHUCIIOT, OCHOBAHUM U COJICH;

* OOBSICHIATh 3aKOHOMEPHOCTH M3MCHECHHS (PU3UYCCKHX M XUMHUYECKHX CBOMCTB MPOCTBIX BEHIECTB (METAUIOB W HEMETANIOB) M WX BBICIIHX
OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO M TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XUMUIECKIE CBOMCTBA, XapaKTEPHBIC JIsI TPYII OKCHJIOB: KHUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYCCKHUE CBOMCTBA, XapaKTEPHBIC ISl KAXKIO0T0 M3 KJIACCOB HEOPTaHUYECKUX BEIIECTB: KMCIIOT, OCHOBAHHH, COJICH;

* IPUBOJUTH MPUMEPHI PEAKLUIA, TOATBEPKIAIOIIUX XUMUYECKUE CBOMCTBA HEOPTAHUYECKUX BEUIECTB: OKCUJIOB, KUCIOT, OCHOBAaHUW U COJIEH;

* ONPENEIIATH BEIIECTBO-OKUCIIUTEINb U BEIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLINIX;

* COCTaBJIATh OKHCIIUTEIFHO-BOCCTAHOBUTENIBHBIN OaTaHC (TSI H3YYEHHBIX PEAKIIMI) TI0 MPEIOKEHHBIM CXeMaM PeaKIlii;

* POBOJIUTH JIAOOPATOPHBIE OMBITHI, MOATBEPKAAOIINE XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

BhINYCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B TOBCEHEBHOM KU3HU;

* 0CO3HaBaTh HEOOXOJMMOCTb COOJIIOIEHUS MTPABHJII SKOJIOIMUYECKH 0€3011acHOr0 MOBECHHS B OKpY’Kalollel NpUpOoaHOIl cpere;

* IOHUMaTh CMBICI M HEOOXOJUMOCTh COOJIIOJEHUS MPEINUCaHHUM, MpeasaraéMblX B HHCTPYKIUSAX IO HCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOM XMMHH U JP.;

* HCIIOJIB30BAaTh IPUOOPETEHHBIE KITFOUEBbIE KOMIETEHTHOCTH MPH BBIMOJIHEHUH HCCIIEA0BAaTENbCKUX MPOEKTOB MO U3YUYEHHUIO CBOMCTB, CIOCOOOB
MIOJIyYEHUS U pacliO3HAaBaHUs BELIECTB;

* pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEJICTBA YCTHOM M MUCbMEHHON KOMMYHUKAIIMK MTPH paboTe ¢ TEKCTaMU yueOHUKa
U JIONOJHUTEIBHOM TUTEpaTypoil, CIpaBOYHBIMU TAOJIUIIAMHU, TPOSIBIIATS TOTOBHOCTh K YBKEHUIO MHOM TOUYKH 3PEHUS NPU 00CYXKJIEHUH PE3yJIbTaTOB
BBITIOJTHEHHON paOOoThI;

* 0O0OBEKTUBHO OIICHMBATh MH(OPMAIMIO O BEIIECTBAX M XUMHUECKUX MpoIleccax, KPUTHUECKH OTHOCHTHCS K IICEBJIOHAy4yHOW HH(opMaruw,
He00POCOBECTHOM peKIiaMe, KacaroIecsl HCIIOJIb30BAaHUS PA3TUIHBIX BEIIECTB.

* 0CO3HAaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH JUIS IPAKTUUYECKOM IEATENBHOCTH YEIOBEKA;




* OMHCHIBATh NU3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAIIN3a;

* IPUMEHATh 3HAHMS O 3aKOHOMEPHOCTAX MEPHOAMYECKON CHUCTEMBbl XHUMHMUYECKHX JJIEMEHTOB A OOBSCHEHUS M MpPEIBUICHUS CBOMCTB
KOHKPETHBIX BELIECTB;

* pa3BUBaTh UHPOPMALMOHHYIO KOMIIETEHTHOCTb ITOCPEACTBOM YINyONeHUs 3HAHUN 00 UCTOPUM CTAHOBJICHUS XUMUYECKOH HayKH, €€ OCHOBHBIX
MIOHATUH, IEPUOJIUYECKOI0 3aKOHA KAaK OJJHOTO U3 BAKHEUIINX 3aKOHOB IIPUPO/IBL, & TAKIKE O COBPEMEHHBIX JOCTUKEHUAX HAYKU U TCXHUKHU.

* COCTaBJIATh MOJICKYJISPHBIC U ITOJIHBIE HOHHBIE YPABHEHUSA 110 COKPALLEHHBIM HOHHBIM YPABHEHUSIM;

* IPUBOJIUTH IIPUMEPBI PEAKLIUM, TOATBEPK AKX CYIIECTBOBAHUE B3aUMOCBSI3H MEK/ly OCHOBHBIMU KJIACCAMU HEOPraHUYECKHUX BEILECTB;

* IPOrHO3UPOBATh PE3YJIbTAThI BO3JEHCTBUS Pa3IMUHBIX (DAKTOPOB HA N3MEHEHHE CKOPOCTH XUMHUYECKON peaKklny;

* IPOTHO3UPOBATH PE3YIbTATHI BO3CHCTBUS PA3IUYHBIX (PAKTOPOB HA CMEIIEHHUE XUMHYECKOTO PABHOBECHSI.

* IPOTHO3UPOBATh XMMUYECKUE CBOWCTBA BEUIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA IMPOSBIATh OKHCIMTEIbHbIE WM BOCCTAHOBUTEIBHBIC CBOWCTBA C YYETOM CTENEHEH OKHMCICHHUS
3JIEMEHTOB, BXOJALIUX B €TI0 COCTAB;

* BBISIBJISITH CYIIECTBOBAHME T€HETHYECKON B3aMMOCBS3U MEXK/1Y BEIECTBAMM B PsAly: IPOCTOE BEUIECTBO — OKCUJl — I'MAPOKCH]I — COJIb;

* OPraHU30BbIBATh, IPOBOJUTH YUEHUYECKHUE IIPOEKTHI 110 UCCIECA0BAHUIO CBOUCTB BEILIECTB, UMEIOLIUX BaXKHOE IPAKTUYECKOE 3HAYCHUE.



Iloypounoe nnanuposanue no npozpamme O.C.Iabpuenana (2 uaca e neoenro, écezo 70 uacos).

Ne .

w/ Yro npoiigeHo Ha ypoke Hara IIpumeyanue
Tema 1. BBenenue (5u4).

1(1) Bropgnsrit nactpykrax mo Th npu pabote B kabunaere xumun. [Ipenmer xumuu. Bemectsa.

2(2) HpeBpameHI/M BEIIECTB. POJIb XMMHU B ’KHU3HM YEJIOBEKA.

3(3) Ipakrugeckas padora Nel Ne2 «[Ipuémsl oOpaieHus ¢ 1abopaTopHsIM 000PYAOBaHUEM U

HAOJTIOJICHNE 3a TopsIel cBeuoin» .Mucrpykrax Th.
4(4) HepI/IOI[I/I‘IGCKaﬂ CHUCTEMA XUMHUYCCKHX DJICMCHTOB ﬂI/I MeHz[eneeBa. 3HaK1 XUMHUYECKHX 3JIEMEHTOB.
5(5) XHUMHUYeCcKHue (I)OpMyJ'IBI. OTHOCHUTENbHAS aTOMHAS 1 MOJICKYJIApHasg Macca.

Tema 2. ATOMBI XHMHYECKHX 3JIeMeHTOB (84).

1(6) OcHOBHBIE CBEZICHUS O CTpoeHHH aTOMOB. CocTaB aToMOB. M30TOTIHL.

CtpoeHue dIeKTPOHHBIX 000JI0YEK aTOMOB.

2,3(7,8)
WNonsbl. MonHast xuMuueckas CBA3b.
4(9)
5(10) KoBanenTHas cBs3b.
6(11) MeTtannudeckass XMuMUYeCKasi CBSI3b.
7(12) O06001menre 1 cucTeMaTH3aIMsI 3HAaHUH 10 TeMe: «ATOMBI XUMHUYECKHX HJIEMEHTOBY.
8(13) KontpoabsHas padora Nel o teme: «Amombl XuMuueckux 21eMeHmos.

Tema 3. IlpocThie BemecTBa (64).

1(14) IIpocTrlie BemecTBa-MeTaIbL.
2(15) IIpocTeie BemecTBa-HEMETAIITBl. AJUTOTPOITHSL.
3,4(16,17) KonuuectBo BemectBa. Mosb. MonspHas macca.
MomnspHslii 00bEM ra3oB.
5(18)
6(19) Pemenue 3aga4 o temam: «MoaapHulil 00beMm 2a308, KOAULECTNBO 8eujecnéa.

Tema 4. CoenuHeHue XUMHYECKUX 3J1eMeHTOB (164).

1(20) ‘ CreneHb OKHUCIICHHUS.




Bakneiimme kiaccel OMHAPHBIX coequHeHUH. OKCUIBL.

2(21)
OcHoBaHu4.

3(22)
Kucnotsr.

4(23)

5(24) Comn.

6(25) Cocrasnienne GopmyI conei.

7026 O00011IIeHNE M CUCTeMATH3alUs 3HAaHUH 10 TeMe «BakHelme kiacchl OMHAPHBIX

(26) COCAMHEHUIN

8(27) AmMop(dHBIE 1 KpUCTAJUTMYECKUE BelllecTBa. KpucTamimyeckue perneTku.

9(28) HucThle BELIECTBA U CMECH.

10(29) IIpakTuyeckas padora Ne3. «Ananus no4BbI U BOALD MucTpykTax Th

11(30) MaccoBas 10Jis1 KOMIIOHEHTOB B CMECH.

12(31) Pemienue 3ana4y Ha HaAX0KIEHUE MAaCCOBOM JOJIM KOMIIOHEHTOB CMECH.

13(32) Pemrenne 3a7a4 Ha HaXOXKICHUE MACCOBOM JOJM KOMIIOHEHTOB PacTBOPA.

14(33) IIpakTuyeckas padora Ned, «[IpuroroBiaeHue pacTBopa caxapa ¢ 3aJJaHHOH MacCOBOM JoJeH
pacTBOpeHHOro BenlecTBay Mucrpykrax Th

15(34) O0600meHne u cucTeMaTru3anys 3HaHui 1Mo Teme: «COoeqMHEHNS XUMHYECKUX HIIEMEHTOBY.

16(35) KonTpoabnas padora Ne2. o teme: «CoeduHeHUs XUMUYECKUX INIEeMEHMOBY.

Tema 5. U3meHeHnusi, npoucxoasiime ¢ Bemecrsamu. (12y4)

1(36) dusnueckue IBIEHUI B XUMHUH.

2(37) XuMudeckue sSBIeHUS. X UMUYECKHE PEaKIIHH.

3(38) 3aKOH COXpaHEHUs1 MACChl BEIIECTBA. XUMUYECKHE YPABHEHHSI.

4(39) Pacu€Tpl 10 XUMUYECKUM YpaBHEHUSIM.

5(40) Pemenue pacueTHBIX 33/1a4 10 YPaBHEHUIO PEaKIINU.

6(41) Pemrenne pacdeTHBIX 3a/1a4 Ha BEIYUCICHUE MACCHI TIPOAYKTA PEaKIIHH.
Tunel XUMHUYECKUX PEAKIIHM.

7(42) beakht

8(43)

THIbl XMMHYECKUX peaKLII/Iﬁ Ha IpuMepe CBOMCTB BOJBI.




9(44) CKOpOCTh XUMHYECKHX peakiuii. KaTtaam3aTopsl.

10(45) IIpakTHyeckast pabora NeS.
« IIpu3Haku XUMHYECKNX peakuui» UHctpykrax Th

11(46) O060011eHne 1 cucTeMaTH3alys 3HAHUH 10 TeMe «H3menenust, npoucxooaujue ¢ 8eujecmeamu.
Kontpoannas padora Ne3. mo teme «/3meHenus, npoucxooaujue ¢ Geujecmeamun.

12(47)

Tema 6. PactBopenne. PactBopbl. CBoiicTBa pacCTBOPOB 3JIEKTPOJINTOB.
OKHCIUTEIBHO — BOCCTAHOBUTE/IbHBIE peakuuu (214)

1(48) PacTBOpeHue KaKk (PU3UKO — XUMHYECKHH TIporiecc. THITBI pacTBOPOB.

2(49) OnexTponurndeckas quccormanus (/1)

3(50) Ocuosubie nonoxenus Teopun D]1. (TD/T)

4(51) WoHHbIE YpaBHEHUS PEAKITHiA

5(52) IIpakTuyeckast padora Ne6.
«Y CIIOBHSI TPOTEKAHUSI XUMHYECKHX PEAKIIUN MEXKILy PaCTBOPAMH DJICKTPOIUTOB JI0 KOHIIA

Mucrpykrax Th.
6(53) KucnoThl, ux Kiaaccu(uKanms.
7(54) CBoiicTBa KUCIIOT.
8(55) OcHoBaHus, UX KIaccuuKanus.
9(56) CBoiicTBa OCHOBaHUH.

10(57) Oxcuibl, UX KIacCUUKALWMs ¥ CBOMCTBA.

Comaun, uX CBOMCTBA.
11(58)

FeHeTI/I‘-IeCKaSI CBA3b Me>1<11y KJ1accaMH HeOpFaHH‘{eCKHX COCJIHHCHHﬁ.
12(59)

13(60) | IpakTuueckas padora Ne7. «CBoiicTBa KHCIOT OCHOBaHMH, OKCHIOB M Coeii». Unctpykrank Th.




O0600meHne U cCUCTeMaTH3aI|sl 3HAHUH 110 TeMe: «PacTBOpeHne B pacTBOPED).

14(61)
15(62) | OxucnuTensHO-BOCCTaHOBUTENbHBIE peaknn (OBP).
1
6(63) Cocrapnenue anekTpoHHoro Oananca B OBP.
17(64) | CaoiicTBa POCTHIX M CIOXKHBIX BemecTs B ceete TO/ 1 OBP
18(65) IpakTuyeckass padora Ne8. «Peimenue sKkCiepuMEeHTANBHBIX 33124 10 TeMe». Uucrpykrax Th.
19(66) | O6oOImIeHNe M CHCTEMATH3AIIMS 3HAHMIA TI0 TeMe «PacTBopenue. Pactsopbl. CBoiicTBa pacTBOPOB
3JIEKTPOJIUTOB, HOHHBIE ypaBHeHUs, OBPy.
20(67) HTorosasi koHTpoJbHasi paboTa 3a Kypc XMMHHU 8 Kilacca
21(68) AHanm3 UTOroBOH KOHTPOJBHOM PabOTHI.
Pe3epBHOe Bpemsi(24).
1,2(69,70) | IloprperHas ranepes BEIMKUX XUMUKOB.

Harypaabhbie 00bexkTbl. HaTypanbHble 00BEKTHI, HCIIOJIBb3yEeMbIE B 00YYEHUH XUMUU, BKIIOYAIOT B c€0S1 KOJIJIEKIIMHM MUHEPAJIOB U TOPHBIX MOPOJ,
METAJUIOB U CIUIABOB, MUHEPAIbHBIX YA0OPEHHH, IJIacTMacc, Kay4yKoB, BOJIOKOH U T. A. O3HaKOMJIEHUE ydaluxcs ¢ 00pa3laMH UCXOHBIX BEILECTB,
MOJYIIPOAYKTOB M TOTOBBIX U3/ MO3BOJISET NOIYUUTh HATJISAHOE MPEACTaBIeHUe 00 3TUX MaTepHajax, UX BHEIIHEM BUJIE, a TAKXKe O HEKOTOPBIX
¢u3NyecKnx CBOWCTBaX. 3HAYUTENIbHbIE Y4eOHO-TIO3HABATEIbHBIE BO3MOKHOCTH HMEIOT KOJUIEKLIHWH, HW3TOTOBJIEHHBIE CaMHUMH OO0YYaroIIMMHCS.

Onucanue yueﬁuo-memoouueaweo, mamepuailbHO-MEXHUUECKO20 U uuqbopmauuouuozo

obecneuenusn 06pa3oeam €JIbHO20 npouecca.

ITpenmeTs! Ui TaKUX KOJIJIEKIMH COOMPAOTCS BO BpeMsl SKCKYPCUI U APYTUX BHEYPOUHBIX 3aHATHH.

KOHHGKHI/IH HCIIOJIB3YIOTCA TOJIBKO Jid O3HAKOMIICHHA YYalluxCsa € BHCIIHMM BHJIOM H q)HSI/I‘IGCKI/IMI/I CBOMCTBaAMH HN3y4aCMbIX BCHICCTB U

MaTCepHraIoB. ZL]'IH MMPOBEACHUA XUMHWYCCKUX OIIBITOB KOJUICKIIUU HUCITIOJIE30BATh HCIIL34.

XuMHYECKHE PC€AKTHBLI U MaTEpHUAJIbI. O6pameHne CO MHOTHMMH BE€IICCTBAMU Tpe6yeT CTpororo C06JHOI[€HI/I$I IIpaBHUJI TCXHUKHU 6€3OHaCHOCTI/I,
0COOEHHO IIPpU BBIIIOJIHCHHUU OIBITOB CaMHUMU YHYallIUMUCA. Bce H606XOI[I/IMLIC MCPBI MPEAOCTOPOKHOCTH YKA3aHbI B COOTBCTCTBYIOIIUX JOKYMCHTAX U

WHCTPYKIUAX, a TAKKE B TTOCOOUSX JIUIS YUUTETIEH XUMUH.

Haubonee yacTo ucnons3yemMbie peakTUBBI U MaTepUaIbL:
1) mpocThie BelecTBa - Me/lb, HATPHiA, KaJIbIIU, ATIOMHUHHUN, MarHHMA, KeJIe30, IIMHK, Cepa;
2) oxcuabl — menau (1), kanpuus, xenesa (1), maruus;
3) KHCJIOTBI - COJIsSTHAs!, CEpHAasi, a30THas,

4) OCHOBaHWUSI - TUIAPOKCH] HATPUS, THIPOKCH/] KaJbIUsl, THAPOKCH Oapusi, 25%-HbIll BOJHBIH PacTBOp aMMHAKa,




5) comu - xmopuasl Hatpus, meau (1), sxenesa(lll); aurparsl kamus, HaTpus, cepedpa; cyabdarel meau(ll), xenesa(ll), xenesa(lll), amromunms,
aMMOHUS, Kajusi, OpOMUJ] HATPUS;

6) opraHuYecKue COCTMHEHUS - KpaXMall, IIIMIEPHH, YKCYCHAsi KUCIIOTa, METUIIOBBIN OpaHKeBBIH, (heHONTaIeHH, IAKMYC.
XumMnueckas J1alopaTopHasi MOCyAa, annaparbl U NpPUOopbl. XUMUYECKas MOCYa MOAPA3AEIAeTC Ha JBE T'PYNIbL: JUISl BBIIOJHEHUS OIBITOB
YYalUMUCS U IEMOHCTPAIIMOHHBIX OIIBITOB.
[Tpubopsl, anmapaTel U YCTAaHOBKH, HCIOJIb3yEMble HA YPOKaX XUMHHU, MOAPA3ICIAIOT HA OCHOBE MPOTEKAIOIUX B HUX (PU3NYECKUX U XUMUYECKHUX
IIPOLIECCOB C YYaCTUEM BEIIECTB, HAXOSAIINUXCS B Pa3HbIX arperaTHbIX COCTOSHUSIX:

1) mpubopsl 11t pabOTHI € Ta3aMHu - MOJyYCHUE, COOMPAHUE, OUYMCTKA, CYIIKA, OTJIONICHUE I'a30B; PEaKIIMid MEX/y ITOTOKAMH I'a30B;

2) ammapaThl ¥ MPUOOPHI IS ONBITOB C )KUIKUMHU U TBEPBIMH BEIIECTBAMH - TIEPETOHKA, (QUIIBTPOBAHUE, KPUCTAIUTM3AIMS; IPOBEIICHUE PEaKIHii

MEX/1y TBEPJBIM BELIECTBOM U KHUAKOCTBIO, KHUAKOCTBIO U KHUIKOCTHIO, TBEPIBIMU BEILIECTBAMHU.

Bue »T0#i Kitaccudukalum HaXoAsTCs JBE TPYIIbI yueOHOIl anmaparypsbl:

1) nns u3ydeHUs TEOPETUYECKHX BOIPOCOB XUMHHU - HIUTIOCTpAIMS 3aKOHA COXPAHEHHS MAaCChl BEIIECTB, JIEMOHCTPALUS AJICKTPOIPOBOJHOCTH
pPacTBOPOB, IEMOHCTPALIUS ABUKEHUSI HOHOB B 3JIEKTPUUECKOM I10J1€; JIs1 U3yYEHUsI CKOPOCTH XUMHUUYECKOU PEakliMi U XUMUYECKOI'0 PAaBHOBECHU S

2) JUTs WUTIOCTPAIIMA XUMHYECKAX OCHOB 3aBOJICKMX CITOCOOOB IOJYYEHUSI HEKOTOPBIX BEILECTB (CEpHON KUCIOTHI, aAMMHAKA | T. II.).
BcenomoratenbHyt0 posib UTPAtOT U3MEPUTEIbHBIC U HarpeBaTeIbHbIe TPUOOPHI, pa3INUHbIe MPUCTOCOOICHUS TSl BBIMOJIHEHUS OTBITOB.
Mopenun. O0beKkTaMu MOAEIUPOBAHUS B XUMUM SBJISIOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJLIbI, 3aBOJICKHE allapaThl, a TAKXKe MPOUCXOSIINE POLIECCHI.
B mpernogaBaHuu XUMHH UCTIOJIB3YIOTCS MOJICITH KPUCTAIUIMYECKUAX PEIIETOK anMasa, rpaduTta, cepsl, hochopa, okcuna yriepoaa(lV), iona, sxenesa,
Menu, Maraus. Habopel Mozeneii aToMoB /17151 COCTaBJIEHUS! ILIAPO-CTEPHKHEBBIX MOJIEEH MOJIEKYJ IIPU U3YUYEHUU OPTaHUYECKON XUMUH.
YueOHble 1MOCOOUST HA Me4yaTHOW ocHOBe. B mporecce oOyueHUss XMMHUU HCHOIB3YIOTCS CIEAYIOLIUE TaOIUIbI MOCTOSHHOTO SKCIIOHUPOBAHMUS:
«[lepuonnyeckas cucrema xumuuyeckux siemeHtoB J[. M. MengeneeBa», «Tabmuma pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH M coyiei», «DJEKT-
POXMMMYECKUH PsI/i HAIIPSKEHUI METaJIOBY.
JUisi opraHu3aliii CaMOCTOSITEIbHOM pPa0OThl OOYYaIOIIMXCS Ha YpOKax HCIOJIB3YIOT pPa3HOOOpa3Hble IUIAKTUYECKHE MaTephalibl: TETpaau Ha
MEYaTHOM OCHOBE, KapTOUKH C 3aJaHUSIMU pPa3HOM CTENEHU TPYAHOCTH JJsi M3y4EHUs HOBOIO MaTepuaia, CaMONpPOBEPKH M KOHTPOJS 3HAHHM
yUaIuxcsl.
JKPaHHO-3BYKOBbIE CpeACTBa 00y4eHUsl. DKPaHHO-3BYKOBBIE MMOCOOWS JENSATCS Ha TpU OOJBIIME TPYNIbl: CTaTUYHbIE, KBa3UJAMHAMUYHBIE U
nuHamuuHble. CTaTUYHBIMH YKPAHHO-3BYKOBBIMH CPEICTBAMU OOYUYECHHUS SBISIOTCA AUA(PHUIBLMBI, TUAIO3UTUBHI (CIai/Ibl), EAMHUYHBIE TPAaHCIAPAHThI
i rpadonpoexropa. Cepun TpaHCHapaHTOB MO3BOJISIOT UMUTHPOBATh JBH)KEHUE IYTEM MOCJIEI0BAaTEIbHOIO HAJIOXKEHUS OJTHOTO TpaHCIapaHTa Ha
npyroi. Takue cepur OTHOCAT K KBa3UAMHAMHYHBIM 3KPaHHBIM IOCOOUSIM.
JIMHAMMYHBIMM SKPaHHO-3BYKOBBIMH IOCOOUSMHU SIBIISIIOTCS IPOU3BENEHUS KHUHEeMaTorpada: IOKYMEHTaJbHOTO, XPOHHKAIbHOIO, MYJIbTHUILIU-
kannoHHOro. K 3Toil e rpymme OTHOCSTCS SKpaHHO-3BYKOBBIE CpeACTBA OOydeHUs, JUIsl MpeIbsSBICHUS WH(OPMalUU KOTOPHIX HEoO0Xoauma
KOMITbIOTEpPHAs! TEXHUKA.
Texnuyeckue cpeacra o0ydeHusi. [Ipy KOMIUIEKCHOM HCHOJB30BaHUU CPEJCTB OOyueHHUs HEU30€XKEeH BOIPOC O BO3MOXKHOCTH 3aMEHBI OJHOTO
nocoOust APYruM, HampuMmep JAEMOHCTPALMOHHOTO WM Ja0OpaTOPHOIO OMbITa €ro M3o0pakeHHMeM Ha 3kpaHe. MHdopmanus, conepxamiascs B
SKpaHHOM IOCOOWH, MPEJACTaBIsIET COOOW JUIIL OTPaXEHHWE pEealbHOr0 MHpa, M IMOITOMY OHAa JOJKHA HMETh ONOPY B UYBCTBEHHOM OIIBITE
oOyyaromuxcs. B mpoTuBHOM citydae popMHpYIOTCs HETpaBUIIbHbIE U (OPMaJIbHBIC 3HAHUS.



Jlureparypa.
Jluteparypa, ucnosab3zyemMasi yuuTeJaeM:
- OCHOBHas Iumepamypa
1. T'abpuensu O.C. IIporpamma kypca xumuu 171 8-11 kitaccoB 001eodpazoBaTenbHbIX yapexaeHuit. — M.: JIpoda;
2. T'abpuensan O.C. Xumus: 8 kiacc : yueOHHUK s 001ieo0pa3oBaTeNbHbIX YUpexkaeHuid. — M.: Jlpoda.
- 0ONOIHUMENbHAS TUmepamypa
1. l'abpuensu O.C. M3yuaem xumuio B 8 KiI.: quaaktudeckue marepuaisl / O.C. 'abpuensn, T.B. CmupnoBa. — M.: biauk mitoc
2. Xumus: 8 Kjacc: KOHTPOJIbHBIC U PpoBepouHbIe paboThl K yueoHuky O.C. 'abpuensna «Xumus. 8 kinaccey / O.C. I'abpuensn, I1.H. Bepeskun, A.A.
VYmaxkosa u ap. — M. : [lpoda;
3. IN'a6puensu O.C., Buckoboitnukosa H.II., SlmykoBa A.B. HactonpHast kHuTa yuntens. Xumus. 8 ki1.: Meroauueckoe mocobue. — M.: JIpoda;
4. T'abpuensn O.C., Pynos H.H., Tonkynos B.M. Xumudeckuii skcriepuMeHT B mikoJje. 8 kinacc. — M.: JIpoda
5. Anxumuk (http://www.alhimik.ru/) - onuH M3 JyYIIMX CAMTOB PYCCKOS3BIYHOIO XMMHYECKOro VHTepHETa OpHUEHTHPOBAHHBIH HA YYHUTENS U
y4eHUKa, TIPeroiaBaTess U CTy/ACHTA.
Jluteparypa, pekomenayemas J1Jisl y4aluxcs.
- OCHOBHas Tumepamypa
lNabpuensn O.C. Xumus: 8 kinacc: yaeOHUK Jy1st o01ieo0pa3zoBaTeabHbIX yupexaeHuit. — M.: [Ipoda.
- 0ONONIHUMENbHASL IUMepamypa
1. ’Kypnan «XuMus B LIKOJIEY;
2. Kontpen - Xumus s Beex (http://kontren.narod.ru) - uadopmannonHo-00pa3oBaTebHbIi CAWT I T€X, KTO U3y4aeT XMMHIO, KTO €€ MPernoacT,
IUIs1 BCEX KTO MHTEPECYETCS XUMHUCH.
3. Anxumuk (http://www.alhimik.ru/) - oguH W3 ITy4ymIMX CaANTOB PYCCKOS3BIYHOTO XMMHUYECKOTO MHTepHETa OpHEHTUPOBAHHBIA HAa YUUTENS U
YUEHHKa, MTPETIoIaBaTellsl U CTyICHTA.
4. DHIUKIIONEINYECKUN CIIOBAph FOHOTO XUMHUKA
Menuapecypcsol.
-- CD «Heopranuyeckast XuMHs», U31aTEIbCTBO «Y YUTEIb)»
— CD «llIxoma Kupwina u Medoausi», n31aTeabCTBO «Y UUTEITh)
— Xwuwmus. [Ipocsemenue «Heoprannueckast XuMus»,. 8 kjiacc (Ha 2-xX AMcKax)
— Xwumus (8-11 knace). Buptyanbhas naboparopus (yueOHOE JIEKTPOHHOE U3aHUE).



http://kontren.narod.ru/

