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8 kiacc (2 yaca B Heaelo, Beero 68 yacos) YMK O.C.I'a6puenssn ®T'OC
MNOSICHUTEJIBHAS 3AIINCKA

Pabouast mporpamma y4eOHOT0 Kypca 1o XUMHUH Juist 8 kiacca pa3paborana Ha ocHoBe GI'OC BTOpOTro MOKOJICHHUS, TPUMEPHOI TPOTPaMMBbl OCHOBHOTO 00IIIEr0 00pa3oBaHus
mo xumuu (0a30BbIH ypoBeHb) U aBTOpckoii mporpammbl O.C. INabpuensna (Iadbpuensua O.C. mporpamma Kypca Xumuu it 8-11 kiaccoB 001meo0pa3oBaTeIbHBIX YUPSKICHUNA M:
Jpoda,2010r).
[Iporpamma paccumnrana Ha 68 yacoB (2 yaca B Hezenro). JlaHHas mporpaMMa KOHKPETHU3UPYET CoJiep)KaHHe CTaHaapTa, Na€T pacnpenesieHue YUeOHBIX 4acoB 110 pasJeliaMm
Kypca, ITOCIIeI0BaTeIbHOCTD U3YUSHHS TEM U Pa3JIeNIOB ¢ yIETOM MEXIIPEIMETHBIX U MPEIMETHBIX CBS3CH, JIOTUKH y4eOHOTO TpoIiecca, BO3paCTHBIX 0COOSHHOCTEH yJaIixcsl.
Xumusl, Kak OJHa W3 OCHOBOIOJATAIOIINX OOJNACTed eCTeCTBO3ZHAHWS, SIBIIIETCS HEOTHEMIIEMOM YacThi0 OOpa30BaHMS INKOJBHUKOB. KaXKIbIii UeloBeK >KUBET B MHUpE
BEIIECTB, TIOATOMY OH JOJDKEH MMETh OCHOBHI (DYHAAMEHTAJIbHBIX 3HAHUHM 10 XUMHH (XMMHYECKas CHMBOJHKA, XMMHUYECKHE MOHATHS, (DaKThI, OCHOBHBIC 3aKOHBI U TEOPHUH),
MTO3BOJIAIOIINE BBIPA0OTATh MPEICTABICHUS O COCTaBE BEUICCTB, MX CTPOCHUH, MPEBPAMICHUAX, MPAKTUICCKOM HCIIONB30BAHHUH, a Takke 00 OMACHOCTH, KOTOPYH OHH MOTYT
MpeCTaBIATh. V3ydas XHUMHUI0, ydamnecs Y3HaloT 0 MaTepHaIbHOM SIMHCTBE BCEX BEIIECTB OKPYXKAIOIIETO MHpa, O0YCIOBICHHOCTH CBOHCTB BEIIECTB X COCTABOM M CTPOCHHUEM,
MTO3HABAEMOCTH M TPENCKA3YEeMOCTH XUMHUYECCKHUX SBICHUH. V3ydeHne CBOMCTB BEMIECTB W MX MPEBPAICHUA COCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBINUICHUS, a IPaKTHIeCKas
pabora ¢ BemecTBamMu (JIAOOpaTOPHBIE OMBITHI) — TPYAOJIIOOUIO, aKKypaTHOCTH U coOpaHHOCTH. Ha mpumepe XMMUM ydalyecs MOJIy4YaroT MpPEACTaBICHUS O METOJax IO3HaHUs,
XapaKTepHBIX I €CTECTBEHHBIX HayK (9KCHEPUMEHTAIBHOM U TEOPETHYECKOM).
Pabouast nporpamma y4eOHOTO Kypca XMMHH JUTsl 8 Kilacca cocTaBiieHa Ha ocHOBe [IpuMepHOi mporpaMMbl OCHOBHOTO 001Iero o0pa3oBaHus 10 XUMHH (0a30BbIH YPOBEHb)
U TIPOTPaMMBbI Kypca XHUMHUH JJIS yYalmxcst 8 Ki1accoB 001eo0pa3oBaTenbHbIX yupexaeuuii aBropa O. C. ['abpuensua (2010 roxa).
[Tporpamma paccuntana Ha 68 yacoB (2 4aca B HEJIeJIt0), B TOM YMCIIE Ha KOHTPOJIbHBIE pa0oThI- 4 yaca, NpaKkTHYECKHe paboThl —7 YacoB.
CozeprxaHue MporpaMMbl HalpaBJIeHO Ha OCBOCHHE YUAITUMUCS 3HAHUI, YMEHUH 1 HABBIKOB Ha 6230BOM YpPOBHE.
Henu n3ydyeHust XumMuu B § Kjacce:
. OCBOEHHE BaKHEHIIINX 3HAHUI 00 OCHOBHBIX ITOHATHSIX M 3aKOHAX XUMHUH, XUMHYECKON CHUMBOJIMKE,

*  OBJIAJICHUEC YMEHUSIMH HAOJIIOaTh XUMHUYCCKHE SIBIICHHS, POBOJANTH XUMHUUCCKUI IKCTIEPUMEHT, MPOU3BOAUTEL PACYECTHI HA OCHOBE XUMHUYECKUX (POPMYJT BEIIECTB U yPaBHEHU I
XUMHYECKUX PEaKITiii;

* pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB M MHTEIUICKTYAIBHBIX CIOCOOHOCTEH B MpoIecce MPOBEASHIS XUMHUUECKOTO IKCIIEPHUMEHTA, CAMOCTOSITEIIFHOTO PHOOPETCHHS 3HAHHUH B
COOTBETCTBHUH C BOSHUKAIOUINMH XKH3HEHHBIMHU ITOTPEOHOCTSIMUY;

* BOCHIHTaHHE OTHOIICHHS K XHMHUH KaK K OHOMY 3 (pyHIaMeHTaIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS M DIIEMCHTY OOIICUEIIOBEUECKON KYIBTYPHI;

* TIpUMEHCHHE IONyYCHHBIX 3HAHWH W yMEHWH A 0e30MacHOTO WCIIONF30BAaHHS BEIISCTB M MAaTEpPHaloOB B OBITY, CEIHCKOM XO3SICTBE W Ha MPOHM3BOJCTBE, PELICHUS
MPAKTUYECKHX 3a71a4 B TIOBCETHEBHOM JKU3HH, TIPETYyNPERKICHUS ABICHUIN, HAHOCSIIUX BPe]l 37I0POBBIO YETIOBEKA M OKPYIKaIOIIel cpese.

IInanupyembie pe3ybTaThl H3y4YeHHs Y4eOHOIO NMpeAMeTa.

B pesynbpTaTe n3ydeHUs] XUMHUH Ha 6a30BOM YPOBHE YUEHHK JIOJDKEH

3HATH/TIOHUMATh:
b XUMHUYECKYIH0 CUMBOJIMKY: 3HAKU XUMHUYCCKUX DJIEMEHTOB, QJOpMyHBI XUMHUYECKHUX BCIICCTB, YPABHCHUS XUMHUYCCKUX peaKuHﬁ;
b Ba)KHEHIIINE XUMUUYCCKHE IOHSITHS: BCHIICCTBO, XUMHAYECCKIH OJICMCHT, aTOM, MOJICKYJIa, OTHOCHUTCIILHBIC aTOMHAaA W MOJICKYJISIpHass MacCCbl, MOH, aJUIOTPOIINA, U30TOIIbI,

XUMHUYECKAd CBA3b, JJICKTPOOTPULATEIIBHOCTD, BAJICHTHOCTb, CTCICHb OKHUCJICHHUSA, MOJIb, MOJISIpHAsA Macca, MOHHpHBIﬁ O6’I>CM, BCHICCTBA MOJICKYJIAPHOIO W HEMOJICKYJISAPHOI'O
CTPOCHUS, PACTBOPDI, IJICKTPOJIUT U HEIJICKTPOJHUT, IJICKTPOJIUTHUYICCKAA JUCCOUALUA, OKUCIIUTEIIb U BOCCTAHOBUTECIIb, OKUCJIICHUEC U BOCCTAHOBJICHUEC, TEILIOBOM 3(1)(1)CKT peaknuu,
CKOpPOCTb XAMHUYECKOH peakuunu, KaTaJin3, XUMHYCCKOC paBHOBECUC, yrnepoaHHﬁ CKCJICT, (I)yHKIII/IOHaJ'ILHaSI rpyira, u3oMepusi, TOMOJIOTHs;

° OCHOBHBIC 3aKOHbI XUMHHU: COXPAHCHUA MACCHI BEUIECCTB, IOCTOAHCTBA COCTABa, nepnozmqecxnﬁ 3aKOH;
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. OCHOBHBIE TEOPUH XUMHH: XUMUIECKON CBSI3H, DJIEKTPOIUTHICCKON JUCCOITHAIINH, CTPOSHHUS OPTaHUIECKUX COCTMHEHUH;

. BaKHEHIIINE BEIIECTBA U MaTepUAIIbl: OCHOBHBIC METAJIJIBI M CILIABBI; CEpHAsI, COJISTHAS, a30THAS U YKCYCHAs KHCIIOTHI; IIEI0YH, aMMHaK, MUHEp aJlbHbIe YIOOPEHHUS, METaH,
ATHWJICH, alleTHJIeH, OEH30JI, ITAHOJI, )KUPHI, MbIJIa, TIIIOK03a, caxapo3a, Kpaxmall, KIeT4aTka, OeJIKH, HCKYCCTBEHHBIE U CHHTETHIECKHE BOJIOKHA, KAYTYKH, TTACTMACCHI,

YMETh:

. Ha3bIBaTh: 3HAKU XUMHYECKHX DJIEMEHTOB, U3Y4YCHHBIC BEIIECTBA IT0 «TPUBHAIIBHON HJIH MEXIYHAPOIHOW HOMEHKIIATYPE;

. OTIPEETISATh: BAJIEHTHOCTh M CTENEHb OKUCICHUS XUMHYECKHX 3JEMEHTOB, THII XMMHUYECKON CBSI3M B COCAMHEHUSX, 3apsj MOHA, XapakTep Cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCANHEHUI, OKUCIIUTENb U BOCCTAHOBHUTEIb, IPHUHAIJICKHOCT BELIECTB K PA3JIMYHBIM KJIaccaM OPraHUYECKHX COCAMHEHUH;

. XapaKTepU30BaTh: IEMEHTH MaJbIX MEPHOIOB M0 MX IOJIOXKEHHIO B nepuoandeckoit cucreme /1.M.MenneneeBa; o0uye XMMHUYECKHE CBOMCTBA METAJUIOB, HEMETAJIIOB,
OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX M OPTaHMYECKUX COETUHEHHH; CTPOCHUE U XMMUYECKHE CBOMHCTBA M3YUYCHHBIX OPTaHUYECKUX COCTUHEHHIH;

. OOBSCHSTB: 3aBHCUMOCTb CBOWCTB BEIECTB OT UX COCTaBa U CTPOCHHMS; NPUPOJY XUMHUYECKOH CBSA3U (MOHHOM, KOBAJICHTHOM, METANIMYECKOH), 3aBUCHMOCTb CKOPOCTH
XMMHUYECKOM PeakIK 1 MOJI0KEHHUsI XUMHYECKOTO PaBHOBECHUS OT Pa3IMYHBIX (paKkTOPOB;

. BBITIIOJIHATh XUMHUYECKHI DKCIIEPHMEHT 110 PACIIO3HABAHHMIO B)KHEHUIINX HEOPTaHWUECKHX (KHUCIOPOI, BOZOPOM, YIVIEKHCIBIN Ta3, aMMHUaK, pPacTBOPBI KUCIIOT M LIETOYeH,
XIIOpHUJ-, CyTb(aT -, KapOOHAT-NOHBI, HOHBl AMMOHHS) ¥ OPTAHUIECKHUX BEIICCTB;

. BBIYHCIIATE: MAacCOBYIO JOJII0 XMMHYECKOTO JIEMEHTa 10 (popMyJie COeTUHEHUsI, MACCOBYIO OJI0 PaCTBOPEHHOTO BEIIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA, 00BEM I
Maccy pearcHTOB M MIPOJYKTOB PEAKIIUH.

. MPOBOJHTH CAMOCTOSITEIIBHBIN MIOUCK XMMHYESCKON HH()OPMAIMHU ¢ UCIIONB30BAHUEM PA3IMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJIAPHBIX U3/IaHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MHTepHeTa); HCIIOIh30BaTh KOMIBIOTEPHBIC TEXHOJIOTUH I 00pabOTKHU U Nepenayl XUMUYeCKOH HH(POPMALIY 1 e¢ MIPEACTABICHNUS B Pa3JIMYHEIX (HopMax;

* HCIIOJIBb30BaTh HpI/IO6peTeHHI)IC 3HAaHUA U YMCHUSA B HpaKTH‘IeCKOﬁ JCATCIBbHOCTHU U HOBCC}IHCBHOﬁ KU3BHHU JJIA:

. 00BSICHEHHUS] XUMUUECKHX SBJICHUH, IPOUCXOISIINX B IPUPOJIE, OBITY U HA MPOU3BOICTBE;

* OIIPEACICHNA BOSMOKHOCTU MMPOTECKAHNA XUMUYCCKUX HpeBpaH_leHI/Iﬁ B pa3jIMYHbIX YCJIOBUAX U OLCHKU UX HOCHC}ICTBHﬁ;

. 9KOJIOTMYECKH TPaMOTHOT'0 IOBEJCHUS B OKPYXKaIOIIel cpeze;

. OLICHKU BJIMSIHUS XMMHUYECKOI0 3arpsI3HEHUS OKPY KaOLEl Cpeibl HA OPraHU3M 4eJI0BeKa U JPYTHUe KUBbIE OPraHU3MBL;

. 0e301acHoOro 0OpaIleHHUs ¢ TOPIOYUMH M TOKCUYHBIMH BEILIECTBAMH, JJA00OPAaTOPHEIM 000pyJOBaHUEM;

. NPUTOTOBJICHUS PACTBOPOB 33/IaHHOM KOHLICHTPALMHU B OBITY H Ha IPOU3BOJICTBE;

. KPUTHYECKOH OLCHKH JOCTOBEPHOCTH XUMUYECKOH HH(POPMALUH, TOCTYNAIONICH U3 pa3HBIX HCTOYHHKOB.

JIMYHOCTHBIMH pesyjJabTaTaMu U3Yy4YCHU IpeaMeETa «XHUMUS» B 8 KJIacce SBIISIOTCS CJICAYIOINE YMCHUS:

® OCO3HABaThb CAMHCTBO U IEJIOCTHOCTb OKPYKAOIIEI0 MHpPa, BO3MOKHOCTH €TI0 MTO3HABACMOCTHU U 00BSICHUMOCTH Ha OCHOBE Z[OCTI/I)KGHI/Iﬁ HAYKH;

® [JOCTCIICHHO BbLICTPAUBATH CcOOCTBEHHOE HEJIOCTHOC MHPOBO33PCHUC! OCO3HaBaThb HOTpC6HOCTL 1 TOTOBHOCTH K CaMOO6p330BaHI/IIO, B TOM 4YHCJIIE U B paMKax
CaMOCTOSITEIbHOM AEATEILHOCTH BHE IIKOJIBI,

® OLICHMUBATDH )KU3HCHHBIC CUTyallUU C TOUKH 3PCHUS 0e301acHOr0 06p333 JKU3HU U COXPAaHCHUS 310POBbS;

® OILICHUBATh AKOJIOTHUSCKHI PHUCK B3aMMOOTHOIIICHUH YeI0BEKA U IIpUpoOAbI.

(OpMHPOBATH IKOJOTUUECKOE MBILIJICHUE: YMEHHE OLIEHUBATh CBOIO JIESTEILHOCTD U MOCTYIIKH JPYTHX JIFOJIEH C TOUKHU 3pEHHUS] COXPAaHEHUsI OKP Y KaloIIei cpebl - rapaHTa
JKU3HH 1 6J1aromnoryyus Jiroaei Ha 3emie.

MeTtanpeaMeTHBIMH pe3yIbTaTaMH N3YUEHHUS Kypca « XUMUs» SBIAeTCs (popMHUpOBaHUE YHUBEPCANBHBIX Y4eOHBIX AeiicTBuil (VY /).

Pecynamusnvie YVII:
® CaMOCTOSTEIHLHO 0OHAPYXUBATH M (POPMYITUPOBATH YIEOHYIO TIPOOIIEMY, OTIPEAEIIATh 1ebh YIeOHOU NesTENbHOCTH,
® BEIJIBUTATh BEPCUU PEIICHUSI TPOOIEMBI, 0CO3HABATh KOHCUHBIN pe3yNbTaT, BRIOMPATh U3 MPEJIOKCHHBIX U HCKATh CAMOCTOSTEIBHO CPEICTBA JOCTIKCHHS IICTIH;
® COCTaBJIAThH (MHIUBHUIYaIbHO HJIH B TPYIIIIE) IUTAH PEHICHUS IPOOIEMBL;
e paboTas 10 IIaHy, CBEPITh CBOM ACUCTBHS C IEIBIO W, IPU HEOOXOIUMOCTH, UCTIPABIIATH OIMIMOKU CAMOCTOSTEIIBHO;
® B JIAJIOTe C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIIFHO BIPAOOTaHHBIC KPUTCPUH OIICHKH.

Hosznasamenvuvie YYJI:




aHATM3UPOBATh, CPABHUBATH, KIACCU(PHUINPOBATH U 0000IATh (PAaKTHI U SBICHUS. BBIBIATE IPUUMHBI U CICICTBHS MIPOCTHIX SBICHHM.

OCYIIECTBIISATH CPAaBHEHNE, KIIACCH(PHUKAIINIO, CAMOCTOSTEIFHO BEIONPAs OCHOBAHMS M KPUTEPHUH [UIS YKA3aHHBIX JIOTHIECKUX OTIePaInii;

CTPOHTBH JIOTHIECKOE PacCyKICHHE, BKIIIOYAIOIIEe YCTAHOBIICHHE TPUIHMHHO-CIICICTBEHHBIX CBSI3€H.

€03/1aBaTh CXEMaTHIECKHE MOJICIH C BBIICIICHHEM CYIIECTBEHHBIX XapaKTEPHCTHK OOBEKTA.

COCTaBIIATH TE€3WCHI, PA3IMYHBIC BUBI IUTAHOB (IIPOCTHIX, CJIOXKHBIX U T.I1.).

peoOpa3oBEIBATh HHPOPMALIUIO K3 OJTHOTO BUJA B APYTOH (TAaOIHILy B TSKCT H TIP.).

® YMETh OIPECIIATH BO3MOXKHBIC UCTOUHUKU HEOOXOAMMBIX CBEIICHHIA, IPOU3BOJANTE MOUCK HHPOPMAIIUH, aHATU3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTS.

Kommynuxamuenvie YVJI:

CaMOCTOSITEIHLHO OpraHMn30BbIBATH yqe6H0e B3aMMOJCHUCTBHUE B rpynre (OHpe[[eJ'DITL 06HII/IC e, pacupeacyiaTh pojr, 10TOBapUBATLCA APYT C APYIOM U T.Z[.).

IIpeqMeTHBIMH pe3yJIbTATAMH U3YyUEHHs IpeMeTa SIBISIOTCS CISAYIOINEe YMEHHUS:
® OCO3HaHHE POJH BEIECTB!
- ONIPEIETSITh POJIb PA3TMIHBIX BEIIECTB B IPUPOJE M TEXHHUKE;
- OOBSCHSTH POJIb BEIIECTB B HX KPYTOBOPOTE.
® PaccCMOTPEHHE XUMHYECKUX IIPOLIECCOB:

- IPUBOJNTH ITPUMEPHI XUMUYECKHUX MPOIIECCOB B IPUPOJIE;

- HAXOJIUTh YEPThI, CBUCTEJILCTBYIONINE 00 O0MNX MPU3HAKAX XUMHUUECKHUX MPOLECCOB U MX PA3ITHUIMSIX.

® NCTOJb30BaHUE XUMHUYECKUX 3HAHUH B OBITY:

— OOBACHATH 3HAYCHUE BEIECTB B )KM3HU U XO3SHICTBE UeIOBEKa.

® OOBSCHATH MUP C TOUYKH 3PEHUS XUMHH:

— TMEePEUUCIIATh OTIUYUTENIbHBIC CBONCTBA XMMHUYECKHUX BEIIECTB;

— pa3nuyaTh OCHOBHbIE XMMHYECKHE MPOIIECCHI;

- ONIPEZIEISITh OCHOBHBIE KIIACCHl HEOPTAaHUYECKHX BEIIECTB;

- IOHUMATh CMBICT XUMHUYECKHX TEPMHUHOB.

e OBJAJICHUE OCHOBAMH METOJIOB IIO3HAHUS, XapPaKTEPHBIX JUISI ECTECTBCHHBIX HaYK:
- XapaKTepU30BaTh METO/Ibl XUMHIECKOH HayKH (HaOJII0IeHHe, CPAaBHEHHUE, SKCIICPUMEHT, H3MEPEHHE) U UX POJIb B MO3HAHUH TIPHPOJIbI;
- IPOBO/INTH XUMHYECKUE OTBITHI U SKCIIEPUMEHTBI M OOBSCHSTH X PE3YJIbTATHI.
® yMEHHE OIIEHMBATH ITOBEJACHHUE YEJIOBEKa C TOUKH 3PEHHUS] XMMUUECKOH O€30MacHOCTH 10 OTHOLIECHHUIO K YEJIOBEKY U IPHPOJIE:
- UCTIOJIH30BATh 3HAHMS XUMUH NIPH COOTIOICHUH MPABUII HCTIOIb30BAaHUS OBITOBBIX XUMHUYECKUX MIPENapaTos;
— pa3nuyaTh OMAcCHBIE M Oe30IIaCHbIC BEIIECTRA.

Pabouas nporpamma MocTpoeHa Ha OCHOBE KOHIIEHTPHUUYECKOTO MOAXOAA. DTO JOCTHraeTcsl MyTeM BBIWICHEHHUS JUIAKTHYECKOH eIUHUIBI — XMMHUYECKOTO JJIEMEHTa - U
JlaTIbHEHIIIeM YCIIO)KHEHHH M PaCHIMPEHHH €e: 3[eCh TaKOBBIMH BBICTYNAIOT ()OPMBI CYyLIECTBOBaHMS (CBOOOJHBIE aTOMBI, MPOCTbIE M CIIOXKHBIE BellecTBa). B mporpamme
YUUTBIBAETCS Pealn3allns MeXIPEIMETHBIX CBs3el ¢ KypcoM ¢u3uku (7 kiiacc) u 6uosiorun (6-7 Kilacchl), Tlie TAeTCsl 3HAKOMCTBO C CTPOSHHEM aTOMa, XMMHUYECKO# opraHu3anuei
KJIETKHU M TIpolieccaMy OOMeHa BEIleCTB.

OcHoBHO# (hopMoO¥i oprannzanuu yueOHOTo nporecca SBIsIeTCs KIACCHO-ypOYHas cucTeMa. B xauecTBe JOMOMHUTENBHBIX (JOPM OpraHm3anuy 00pa3oBaTeNbHOIO Mpolecca
UCTIONB3YEeTCS CHCTEMa KOHCYJIBTAMOHHOW NOANEP)KKH, MHAWBUAYalbHBIX 3aHATHH, caMOCTOsTeNbHAsi paboTa ydyalluxcsl ¢ MCHOJb30BAHUEM COBPEMEHHBIX MH(GOPMAIMOHHBIX
TEXHOJIOTHIA.

[peobnanaromieid popMol KOHTPOJIS BHICTYIAIOT MUCEMEHHBIN (CaMOCTOSsITEIbHBIE M KOHTPOJIbHBIE pabOThI) M YCTHBIN onpoc (cobeceoBaHue).
HcxoanbIMu JOKYMeHTaMH 1151 COCTABJIEHHSI MPHMepa padoyeid MPOrpaMMbl SBHIINCH !
[Ipuxa3 Muno6prayku ot 17.12. 2010r. Ne 1897 «O6 ytBepxkaennu u BBerenuu B neiicteue @I'OC OO00»
[Tpuxa3 Muno6pHayku ot 17.05.2012 Ne 413 «O6 ytBepknennn u BBeaeHuu B aeiicteue ®I'OC cpexnero( moaHoro) obdmiero o6pa3oBaHms»
3. TIucemo Munuctepcra oOpazoBanust u Hayku P® ot 19 ampenst 201 1r. Ne03-255 «O BBeaeHuu henepaibHbIX TOCYIaPCTBEHHBIX 00Pa30BATEIbHBIX CTAHIAPTOB
o01ero oopazoBaHus
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4. Tlpukaz Munob6pHayku Poccuu ot 7 utons 2012 r. Ne 24480 «O6 yrBepkacHHH (HeaepaabHOT0 TOCYAapCTBEHHOTO 00pa30BaTEbHOTO CTaHIapTa CpeaHero (ITOJTHOTO)

o01ero ooOpa3oBaHus

5.  ®enepanbHOro rocy1apcTBEHHOT0 00pa30BaTeILHOrO CTaHAapTa OCHOBHOTO 001Iero oopasosanust (mprka3z MuHucTepcTBa 00pa3oBaHust U Hayku Poccuiickoit
®epepaunn ot 17 mexadbps 2010 r. Ne 1897)
6. IlpumepHbie nporpaMMBbI IO YUeOHBIM IIpeaAMeTaM (eepaabHOro 6a3ucHOro y4eOHOro IiaHa.

Temamuueckoe nnanuposanue no Xumuu, 8 Kuacc,
(2 uaca ¢ neoenio, écezo 68 uacoe)
YMK O.C. I'abpuenana.

Ne HaumMeHnoBaHmne TeMbl Bcero W3 aux
n/m qacoB
IIpakTuyeckune padoThl KouTpoabu YPOKH
ble padoThI
1. Tema 1.Beenenue 6 Nel,Ne2. ITpuémsl oOparieHus ¢ 1a00paTOPHBIM 000PYAOBAHUEM U HAOIIOICHHE 4
3a Topsiled CBEYOil.
2. Tema 2. 7 K.p. Nel 6
ATOMBI XMHYECKHX 3JICMCHTOB
3. Tema 3. 5 5
IIpocTeie BemiecTBa
4. Tema 4. 16 Ne3. AHanu3 No4BHI U BOJIBL K.p. Ne2 13
CoenuHeHNS XUMHYECKHUX 3JIEMCHTOB Ne4. TlpuroTtoBneHue pacTBopa caxapa ¢ 3alaHHOM MaccoBOM o€l
pPacTBOPEHHOTO BEMIECTBA.
5. Tema 5. 12 Ne5. TIpu3Haku XUMUYECKUX PEAKIUIA. K.p. Ne3 10
V3MeHeHHs, TPOUCXOASIIIE C
BEIllECTBaMHU.
6. Tema 6. 22 No6.CBoiicTBa KHCIIOT, OCHOBAHUH, OKCHJIOB M COJICH. Hrtorosas 19
PactBopenue. PactBopsl. CBolicTBa Ne7. Pemienne skcriepuMEHTaIBHBIX 3a/1a4. K.p. Ned
PacTBOPOB JIEKTPOJIUTOB.
Hroro: 68 6 4 58




COJEP KAHUE N3YYAEMOI'O KYPCA
8 KJIIACC

Tema 1. BBenenue B xumuio (6 4)

XuMHus — HayKa O BEIIECTBAX, MX CBONCTBAX U MPEBPAIICHHSIX.

[ToHsATHE 0 XMMHUYECKOM 3JIEMEHTE U (popMax €ro CyImEeCTBOBAHM: CBOOOIHBIX aTOMaX, IIPOCTHIX U CIOXKHBIX BEIIECTBA

[IpeBpammenns BemecTs. OTINYNE XUMHIECKAX PEAKIHN OT (PU3NUCCKUX ABICHUH. POy XMMUM B )KN3HU YETOBEKA.

KpaTkue cBeeHns 13 HCTOPHH BO3HUKHOBEHUS U pa3BuTus xuMud. [lepuos anxumun. [lorsTtie o punocodcekom kamue. Xumus B X VI B. Pazsurne xumun Ha Pycu. Ponp
OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUH XMMHUUYECKOI Hayku - paboTsl M. B. JlomoHocoBa, A. M. Bytnepoga, /1. . Menzeeesa.

XuMH4eckas: CUMBOJIMKA. 3HAKH XMMHUYECKHX DJIEMEHTOB M MPOUCXOXKACHHE MX Ha3BaHMH. XuMmuueckue Qopmysbl. MHaekcel u koddduuuenTsl. OTHOCHTEIbHBIC
aTOMHas 1 MOJIEKYJIsIpHast Macchl. PacueT MaccoBO# J0JIM XMMHUYECKOTO 3JIEeMEHTa 10 (popMyIie BelecTBa.

IMepronnueckast cucrema xumuueckux snemeHToB JI. M. MeHzneneeBa, ee cTpyKTypa: Manble W OOJNBIIME MEPHOABI, TPYIINBI W MOATPYINHI (T7aBHAS M MOOOYHAs).
[Teproanyeckas cucTeMa Kak CIpaBOYHOE MOCOOHE TS TIOJTyYSHNUS CBEACHUI O XUMHIECKUX 3JIEMEHTaX.

Pacuérnblie 3amauyun. 1. HaxoxaeHne OTHOCHTENBFHONH MOJEKYJISIPHOM MacChl BEIISCTBA IO €ro XMMHUYEeCKoH (opmyre. 2. BrrunciieHre MaccoBOH JOIH XUMHYECKOTO
3JIEMEHTA B BEUIECTBE MO €ro hopMyIie.

IpakTnueckas padora Ne 1
[TpaBuna TexHUKH O€30MAaCHOCTH NpU paboTe B XUMHYECKOM KabuHete. JlabopaTopHoe 000pynoBaHUe U 0OpallleHUE C HUM.

IIpakTuuyeckass padora Ne 2
HaGmronenue 3a ropsiieii CBEYOH.

Tema 2. ATOMBI XHMHUYECKHUX 3JIeMeHTOB (7 u)

ATOMBI Kak (hopMa CYIIECTBOBAaHUS XUMHYCCKHX 3JeMeHTOB. OCHOBHBIE CBEICHHA O CTPOCHHM aTOMOB. Jlokas3aTenbcTBa CIIOKHOCTH CTPOCHHS aToMOB. OTIBITHI
Pesepdopna. [InaneTapHas MoeIb CTPOCHUS aTOMa.

CocTtaB aTOMHBIX si7Iep: IPOTOHEI X HEUTPOHBI. OTHOCUTENBFHASI AaTOMHAs Macca. B3anMOCBSI3b MOHATHH «IIPOTOH», KHEHTPOHY», KOTHOCUTEIbHAS aTOMHAsI Maccay.

M3MmeHeHre 9rcia mpOTOHOB B siIpe aToMa - 00pa30BaHUE HOBBIX XHMUYECKHUX JIEMEHTOB.

W3MmeHeHne ynciia HEUTPOHOB B sApe aToMa - oOpa3zoBaHHe M30TOMOB. COBPEMEHHOE OIpEeIICHINEe TMOHATHS «XUMHYCCKUA 3JeMEeHT». M30TOIBl Kak pa3sHOBUAHOCTH
aTOMOB OJHOTO XMMUYECKOTO 3JIEMEHTA.

OnexTpoHbl. CTpOSHHE 3JIEKTPOHHBIX 000JI0UYEeK aTOMOB XHMHUYECKHX deMeHTOB Nel-20 mepmoawmueckoit cuctembl J[. Y. MenneneeBa. IloHsiTHe O 3aBepUICHHOM W
HE3aBEPIIICHHOM JIEKTPOHHOM CJIO€ (SHEPTETHYECKOM YPOBHE).

Ilepnonnueckas cucremMa XuMu4eckux 3aeMeHToB /1. M. MenaeneeBa 1 cTpoeHIe aTOMOB: (PHU3UUECKUI CMBICT HOPSIIKOBOTO HOMEpA 3JIeMEHTa, HOMepa IpyIIITbl, HoMepa
eprosa.

M3MmeHeHne dncia 3JeKTPOHOB HA BHEIIHEM 3JICKTPOHHOM YPOBHE aTOMa XHMHUYECKOTO 3JIEMEeHTa - 00pa30BaHHE MOJOXHUTEIbHBIX M OTPHIATENFHBIX HOHOB. MOHBI,
00pa30BaHHBIC ATOMaMHU METAJIOB U HEMETAIUIOB. [IpHYMHBI H3MEHEHHSI METAJUTMIECKUX M HEMETAUTHNYECKUX CBOWCTB B IIEPHOJIAX U TPYIIIaX.

O0pa3oBanue OuHapHBIX coequHeHui. [ToHsaTre 00 nOHHOM cBsi3u. CXeMbl 00pa30BaHMs UOHHOU CBSI3U.

B3aumopelicTBiie aTOMOB XMMUYECKHX 3JEMEHTOB-HEMETAIOB MEXIy co00il - oOpa3oBaHHE IBYXaTOMHBIX MOJEKYJ IPOCTHIX BellecTB. KoBajeHTHas HeEMOJspHAs
XUMUYECKast CBSI3b.

DNEKTPOHHBIC U CTPYKTYPHBIC (POPMYIIBL.



B3anmopelicTBre aTOMOB XUMHUYECKUX HJIEMEHTOB-HEMETAIUIOB MEXKIY COOOH - 00pa3oBaHWe OMHAPHBIX COSAMHEHUH HEMETAIUIOB. DIEKTPOOTPUIIATeIbHOCTE. [loHsATHE O
KOBAJICHTHOM TMOJISIPHOM CBSI3H.

B3aumonelicTBre aTOMOB XUMHUYECKHX DJIEMEHTOB-METAIIIOB MEX Iy COOOM - 00pa30BaHHe METATNIESCKUX KPUCTAIUIOB. [ToHATHE 0 METaNTMIECKOM CBSI3H.

JdemoncTpannu. Moaenu aToMOB XUMUYECKHX 3JieMeHTOB. [leproaunyeckas cucrema xumuueckux anementoB J1. V1. Menaeneesa.

Tema 3. IIpoctbie BemecTBa (54)

ITonoxeHne MeTalsIOB U HEMETAIJIOB B MEPUOJUUYECKON cuUcTeMe XxumHuueckux anemeHToB [[. M. MenaeneeBa. Baknelne mpocTble BElIECTBA - METAIIBL: XKele30,
ATFOMUHUM, KaJbIIU{A, MATHUN, HATpUH, Kanuit. O0miue hpu3nvyeckue CBOHCTBA METAJLIOB.

Baxnelinme mpocThie BEIIECTBA - HEMETAUIbI, 00pa30BaHHBIC aTOMaMU KHCIOPOZa, BOJAOPOAa, a30Ta, cephl, (hocdopa, yriepomaa. CoCOOHOCTh aTOMOB XUMHUECKUX
9JIEMEHTOB K 00pa30BaHHIO HECKOJIBKUX MPOCTHIX BEUICCTB - AJUIOTPONUSA. AJUIOTPOIHBIC MOTU(PHKAIMK KUCIOponaa, Gocdhopa u oyoBa. MeTaTMUSCKUE W HEMETALUTUUCCKUC
CBO¥CTBA MPOCTHIX BemecTB. OTHOCHTENFHOCTD JICIIEHUSI POCTHIX BEIISCTB HA METAJUTBI M HEMETAJIEL.

Iocrostaras ABoranpo. KommuectBo BemectBa. Moib. MomsipHast Macca. MomspHBI 00beM Ta3000pa3HBIX BemlecTB. KpaTHbIE €IMHUITBI KOJMYECTBA BEIIECTBA —
MHUJITAMOITh ¥ KFJIOMOJTb, MIJUTUMOJISIPHAS ¥ KHJIOMOJIIPHASI MACCHI BEIECTBA, MIJUTMMOJISIPHBIN M KHJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacdeTs ¢ HCIIONB30BaHAEM IMOHATHH «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «KMOJISIPHBIA 00hEM Ta30BY», IIOCTOSHHAS ABOTAIPO».

Pacuernsie 3agaun. 1. BrrumcieHue MONSpHONW MacChl BEIIECTB IO XHUMHYECKAM (opmynam. 2. PacdeThl ¢ HCHONB30BaHHWEM MOHATHH «KOJIHMYECTBO BEUICCTBAY,
«MOJIAPHAS MACCay», «KMOJIPHBIN 00BEM Ta30B», «IIOCTOSHHAS ABOTAAPOY.

JdemoncTpanmuu. HekoTopsie METaIIIBI ¥ HEMETAJLIBI KOJMYECTBOM BelecTBa 1 MoJib. Moiesib MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoeauHeHUs] XUHMHUYECKHX 3J1eMeHTOB (16 u)

Crenenp oxucienus. OnpenelieHHe CTENEHH OKUCICHHUS 3JIEMEHTOB IO XMMHUueckoil ¢opmyne coenmnenus. CocraBineHue (GpopMysi OMHApHBIX COEIMHEHUH, OOIIuii
cnoco0 uX Ha3bIBaHWs. BUHApHBIE COeMHEHUs: OKCHIBI, XJIOpuabl, cyabduasl u ap. CocraBienue ux ¢opmyi. IlpencraBurenn OKCHIOB: BOJA, YIJIEKUCIBIN Ta3 M HerauieHas
n3BecTs. [IpeacraBuTeny IeTyunx BOJIOPOAHBIX COSANHEHUI: XJIIOPOBOAOPO M aMMHAK.

OcHOBaHUs, X COCTaB M Ha3BaHHUA. PacTBOPMMOCTh OCHOBaHMI B Boje. Tabmuia pacTBOPIMOCTH THIAPOKCHIOB U conell B Boae. [IpeacraBureny menodeii: THAPOKCHIBI
HaTpHs, Kaaus U Kaiblust. [IoHATHE 0 Ka4eCTBEHHBIX peakuusax. MHankaTopsl. MI3MeHeHne OKpacKu HHIUKATOPOB B LIETIOYHOH cpeze.

Kucnotsl, ux coctas u Ha3zBauus. Knaccudukanus kucnot. [IpeacTaButeny KUCIOT: cepHast, CONsTHast U a30THas. MI3MeHeHne OKpacKH HHIMKATOPOB B KUCIOTHOMH cpeze.

Conm KaKk NMPOM3BOAHBIE KHCIOT M OCHOBaHMH. VX coctaB m Ha3BaHus. PactBopumocTs coneit B Boxe. IlpencraButenm coneif: xiopua HaTpus, kapOooHaT u docdar
KaJIbIHS.

AMopdHBIE 1 KPUCTAIINYECKHE BEIIECTBA.

MexMOJIeKyIsIpHbIEe B3aMMOACHCTBHA. THIBI KPUCTAJUIMYECKUX PEIIETOK: HOHHAs, aTOMHAsA, MOJIEKYJIApHAst M MeTaJUTHdecKasi. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THIIOB
KPHUCTAJTMYECKUX PELIETOK.

BemiecTBa MONEKyJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOSHHS. 3aKOH ITOCTOSIHCTBA COCTaBa JJIs BELIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

UYucTsle BemiecTBa M cMecH. [IpuMeps! KUAKUX, TBEPIABIX M ra3000pa3HeIX cMeceil. CBoicTBa YMCTHIX BemecTB M cMeceil. x coctaB. MaccoBas m oObeMHas J0JIH
KOMIIOHEHTa cMecH. PacdeTsl, CBsI3aHHbIE C UCIIOJIb30BAaHUEM HOHATHS A0S,

Pacuérnsble 3amaun. 1. Pacuer MmaccoBoil 1 00BEMHOM [T0TIEH KOMITIOHEHTOB CMECH BelIecTB. 2. BrIumciieHue MacCOBOM JTOJH BEIIECTBA B PACTBOPE IO M3BECTHOM Macce
pPacTBOPEHHOTO BELIECTBA M MAacce pacTBOpUTENs. 3. BblumcieHne Macchl pacTBOPSIEMOrO BELIECTBA W PACTBOPUTENSI, HEOOXOAMMBIX Ul MPUTOTOBJIECHHUS OIPENIEIICHHOW MacChl
pacTBopa C U3BECTHON MAacCOBOM 0JIEH paCTBOPEHHOI'0 BEILECTBA.

Jdemoncrpamun. OOpa3nbl OKCHIOB, KHCIIOT, OCHOBaHUHM M cojed. Mojenn KpUCTAIMYECKUX PEIeTOK XJIOpHIa HaTpus, anMmasa, okcunaa yriepoxaa (IV). CrocoOsr
pasfeneHus cMecei, TUCTUILISALMS BOJBL.

JlaGopaTopHble onbITHI. 1. 3HaKOMCTBO ¢ 00pa3lamMu BEeIIECTB pa3HbIX KinaccoB. 2. Pa3nenenue cmecei.

IIpakTuyeckas padora Ne 3.AHann3 MOYBBI U BOZBI.
IIpakTuyeckas padora Ne 4.IIpurotoBneHue pacTBopa caxapa ¢ 3aIaHHON MacCOBOM JIOJIEH pacTBOPEHHOTO BEIIECTBA.

Tema 5. HW3meHeHus, npoucxoisiuue ¢ Bemecrsamu (12y)



IonsiTre sBNEHMI Kak W3MEHEHMH, IPOUCXOIAIINX C BEIIECTBAMH. SIBJICHMS, CBA3aHHbBIC C N3MEHEHHEM KPUCTAIIIMYECKOTO CTPOCHHUS BEHIECTBA MPHU IOCTOSHHOM €TO
coctase, puznueckue siBieHNs. PU3NIECKUE ABICHUS B XUMHN: TUCTHILIALNS, KPUCTAIIM3ALHS, BBIIAPHBAHIE U BO3TOHKA BELIECTB, IEHTPU( yTHPOBAHHE.

SIBneHus], CBSI3aHHBIE C M3MCHEHHEM COCTaBa BEIECTBA, - XMMHUYECKHE peakuuu. [Ipu3HaKu M yclIoBHA NMPOTEKaHUs XUMHUECKHMX peakunuil. [lonatme o0 sk30- n
SHIOTEPMHIECKUX PEaKIUAX. Peakiy ropeHns Kak YacTHBIN CIIydail 9K30TePMUUECKUX PEAKIUH, IIPOTEKAIOIINX C BBIACICHIEM CBETA.

3aKOH COXPAaHEHHMS MacChl BEIIECTB. XUMHUYECKHE YpaBHEHNUs. 3HAUCHNE NHIEKCOB U K03(¢uuneHToB. CoCTaBICHNE YPABHEHUH XMMUYECKIX PEAKIIUH.

PacueTsl Mo XUMHUYECKUM ypaBHEHUsIM. Perenne 3a1au Ha HaX0X/ICHNE KOJIMYECTBA BELIECTBA, MacChl WK 00beMa MPOAYKTa PeaKkIHu MO KOJIMYECTBY BELIECTBA, Macce
i 00beMy MCXO/IHOTO BellecTBa. PacueThl ¢ MCIOIb30BaHUEM MOHSTHUS «I0JIs», KOT/Ia HCXOIHOE BEIECTBO JaHO B BUJIE PACTBOpPa C 3aJlaHHONW MAaccOBOH J0Jieil pacCTBOPEHHOTO
BEIIECTBA UJIH COJEPKUT ONPEAEICHHYIO JOII0 IpUMeceil.

Peaxiuu pasnoxxenus. Ilonsatie o ckopoctu xumuueckux peakuuil. Katanuzatopst. @epMeHTHI.

Peaxunu coennnenns. Kataauruueckue u HeKaTamuTH4eckue peakimuu. O0paTuMblie ¥ HeOOpaTUMbIE PEaKIHH.

Peakiuu 3amenieHus. DIEKTPOXUMHUYECKHH pSA HANpsDKCHUH METAlIOB, €r0 MCIOJIb30BaHME Ui NMPOTHO3MPOBAHUS BO3MOXHOCTU IMPOTEKaHMS PEAKIUA MeEexXIy
METaITIaMHU 1 PaCTBOPAMHU KHCJIOT. Peakiiiy BITECHEHNS OHIX METAIOB U3 PACTBOPOB MX COJIEH IPYrIMH METaJUIaMH.

Peakumm ooMena. Peakinn Helitpanu3anuy. Y cJIOBHS IPOTEKaHUS peakIiii 0OOMEeHa B pacTBOPAax 10 KOHIIA.

THITBI XUMHYIECKNX PEAKIUH (110 MPU3HAKY «UHCIIO M COCTAaB UCXOAHBIX BEIIECTB U MPOAYKTOB PEaKIMK») Ha IIPHUMEPE CBOMCTB BOABL. Peaknust pa3noKeHus - 3IEKTPOIn3
BOJIbI. Peakinu coequHEHMs - B3aUMO/ICHCTBHE BOBI C OKCHAAMH METAIIIOB U HeMeTaiioB. [IoHATHE «THAPOKCHIB». Peakiiny 3aMemeHns - B3auMO/ICHCTBIE BOBI C IEIOYHBIMU U
IIET0YHO3EeMENbHBIMU MeTaIaMy. Peakiun oOMeHa (Ha ImpuMepe rHApoin3a Cyb(GuIa aTIOMUHAS U KapOuga KabIis).

Pacyérnble 3agauun. 1. BrruucineHne mo XMMHYECKMM ypPaBHEHMSM MAacChl WJIM KOJMYECTBA BEHIECTBA MO0 M3BECTHOW Macce WM KOJIMYECTBY BEIIECTBA OJHOTO U3
BCTYNAIOIIMX B PEAKIMIO BEIECTB WM IPOJAYKTOB peakiuu. 2. BeraucieHne macchl (KOJIMYECTBAa BELIECTBAa, 00beMa) MPOJYKTa pEeaklMH, €CIM HM3BECTHa Macca HCXOIHOTO
BEIIIECTBA, COJIEPIKAIIIETO ONPEACICHHYIO JI0JII0 TprMecei. 3. Brrunciienne Macchl (KoJM4YecTBa BELIECTBa, 00beMa) NPOJyKTa peaklny, eClid H3BECTHa Macca pacTBopa M MaccoBast
JIOJIS1 PACTBOPEHHOTO BEILIECTBA.

JlaGopaTopHble onbIThI. 3. CpaBHEHHE CKOPOCTH UCTIAPEHHS BOJIBI U CIIUPTA [0 UCUE3HOBEHMIO X Karelb Ha GUIbTpOBaJIbHOM Oymare. 4. OKHCICHUE MeIU B IJIAMEHU
CHHUPTOBKM MM ropenku. 5. [lomyTHeHHE H3BECTKOBOH BOJBI OT BBIABIXaEMOIO YIJIEKHUCIOro rasa. 6. IlomyueHue yrieKHcIoro rasa B3aUMOAEHCTBHEM COJBI U KHUCIOTHI. 7.
3amerenne Menu B pactBope xnopuna meau (1) xenesom.

IpakTnueckas padora Ne S.IIpuzHaku XUMHUUECKHX PEAKIIMM.

Tema 6. Teopus 1eKTPOJTUTHUECKOI JUCCONMALUU U CBOCTBA KJIACCOB HEOPTraHUYECKUX coeuHeHuil (22 )

ITonsitue 06 3HeKTpOHHTH‘IeCKOﬁ Jucconuanuu. SHCKTPOJ'H/ITI)I 1 HEDJICKTPOJIUTHI. MexaHu3zm Aucconranru 3JICKTPOJIUTOB C PA3JIMYHBIM THIIOM XUMHUYECKON CBSI3U.
CremneHp AIeKTPOIUTHIECKON Auccoruay. CUIIbHBIC U CIa0bIe AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUM DIICKTPOJIUTHUECCKON auccolanuu. VIOHHbIE ypaBHEHUs PEaKIHil. YCIIOBUS MPOTEKAHUS peaKklud OOMeHa MEXIY JJIEKTPOJIUTAMH JI0
KOHIIa B CBE€TC HOHHBIX HpC}lCT&BJ’ICHHIﬁ.

Krnaccudukaiiys HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccuduxanus. Jlucconnanys KUCIOT U UX CBOWCTBA B CBETE TEOPHHM 3JIEKTPOIUTUYECKON Aucconnaiui. MoJeKysipHble U HOHHBIE YPaBHEHUS PEeaKIUit
KHCJIOT. B3aumozelicTBiEe KUCIOT ¢ METaUIaMU. DJIEKTPOXUMUYCCKHAN Psl HAIPSHKEHUH MeTauioB. B3anmMmoseiicTBHe KUCIIOT ¢ OKCHAaMH METaJuIoB. B3amMmozelicTBie KUCIOT ¢
OCHOBAHHSIMHU - PEaKIUs HeUTpanu3anuu. B3auMoaelcTBrie KUCIIOT ¢ CosIMU. Mcronb30BaHue TaOJIUIBI pACTBOPHUMOCTH JIJISL XapaKTEPUCTUKNA XUMUIECKUX CBOMCTB KUCIIOT.

OcHoBaHwus, uX Kiaccupukamys. J(ucconuanysi OCHOBAaHHUI U HX CBOIMCTBA B CBETE TCOPHUH IIICKTPOIUTHICCKON AUCCOUAINY. B3anMoneicTBe OCHOBAaHHUHN C KHCIIOTaAMH,
KHCJIOTHBIMH OKCHJIaMU U COJIIMU. Mcronp30oBaHue TaOMHIBI PACTBOPUMOCTH JUTS XapaKTEPUCTHKH XUMHYCCKIX CBOWCTB OCHOBaHUH. PaznoxeHrne HepacTBOPUMBIX OCHOBAHHH MPH
HarpeBaHUU.
Counn, uX KIacCUPUKAIMS U AUCCOLUAINS PA3IMYHBIX THIIOB coyieil. CBOWCTBA COJiCi B CBETE TEOPUU IICKTPOIUTHICCKON NUCCOIMANNU. B3anMoaeicTBre coleil ¢ MeTaiamMH,
YCIIOBHUA MPOTEKAHUA 3TUX pealcunﬁ. B3aI/IMO}leI\/’ICTBI/Ie coyen ¢ KHUCJI0TaMH, OCHOBAHHUAMH U COJISIMHU. Hcnonp3oBanue TaGHI/IHLI PaCTBOPUMOCTHU JJId XapaKTCPUCTUKN XUMHUUICCKUX
CBOWCTB COJIEH.

O6o06muieHne cBeleHi 00 OKCHAAX, UX KIaCCH(UKAIIMN U XUMHUYECKUX CBOWCTBAX.

I'eneTnyeckue pAAbI METAJITIOB U HEMETAJLJIOB. I'eneTnueckas CBsI3b MEXIY KiIacCaMH HEOPTraHUYECKUX BECIIECTB

OKHCIUTENLHO-BOCCTAHOBUTEIBHBIC peakiiui. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHUE.



Peakiuu HMOHHOTO OOMEHa M OKHCIIHUTEIbHO-BOCCTAHOBHTENbHbIE peakiuu. CocTaBlieHHE YpPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX PpEAKLIUil METOI0M
9JIEKTPOHHOTO OasiaHca.
CBO#iCTBa MPOCTHIX BEUIECTB - METAUIOB M HEMETAJUIOB, KHCJIOT M COJIed B CBETE MPEJCTaBICHUH 00 OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCAX. Pa3iniyaTh KOMIIOHEHTBI
JIOKa3aTenbCcTBa (TE3UC, ApTYMEHTHI U (POPMY JT0Ka3aTeIhCTBA);
®  OCYMLICCTBIISATH NPSAMOE MHIYKTUBHOE 10KA3aTEIbCTBO.

JemoncTpanuu. lcnbiTaHMe BELIECTB M UX PAacTBOPOB Ha 3JIEKTPOIPOBOJHOCTh. 3aBUCHUMOCTH 3JICKTPONPOBOIHOCTH YKCYCHOM KHCIOTBI OT KOHIIEHTPAllMH.
B3anmopeiicTBue MHKa ¢ cepol, COIsTHON KUcaoToi, xiaopuaom menu (I1). Fopenune maruus.
JlaGopaTopHble onbIThI. 8. Peakunu, XxapakTepHble Uil paCTBOPOB KUCIOT (COJITHOM WMJIM CepHOM). 9. Peakuuu, XapakTepHbIe IJIsl pacTBOPOB HIeso4el (THAPOKCHUIOB
Harpus nin Kanus). 10. [Toaydenne u cBolicTBa HEpacTBOPUMOTO OCHOBaHMs, HanpuMmep ruapokcuaa meau (II). 11. Peakuuu, xapakrepHsle IS pacTBOPOB cojiel (Hanpumep, IUis
xnopuna meau (11)). 12. Peaknmu, xapakrepHble A5l OCHOBHBIX OKCHJIOB (HAlpHMep, /Ul oKcuia Kanblus). 13. Peakuun, xapakTepHble JUIsi KUCIOTHBIX OKCHIOB (HapuMep, JUis
YTICKUCIIOTO Ta3a).
IIpakTuyeckas padora Ne 6. CBOICTBA KHCIOT, OCHOBAHUH, OKCHIIOB H COJICH.
IpakTuyeckas padora Ne 7. Pemenne sKcriepuMeHTaIBHBIX 3a1a4.

Ioypounoe nranuposanue no xumuu, 8 Knacc,
(2uaca ¢ nedeno, écezo 68 uacos), YMK O. C. I'aopuensna

No No CopepxaHue MpOrpaMMHOTO Koxn | lata | IloBTOpeHue 3anmanus, hopmupyrome YV /]
ypoka ypoxa MaTepHuaa u-
o 1o qec
mpen- TeMe TBO
MeTy wa- perynsATHBHBIE | MO3HABAaTEIbHbIE | KOMMYHHKATHBHBI | JIMYHOCTHEBIE
COB ¢
1 1 BBonublii uHcTpyKTax no Th npu 1 duznyeckue dopmu- dopMu-poBaHue dopMu-poBaHue dopMu-poBaHue
pabote B kabuneTe xumuu. [Ipenmer CBOWCTBA, poBaHue YMEHUS yYMEHUsS paboTaTh | MHTEpeca K HOBOMY
xuMuu. Bemectsa. ¢busnyeckoe Teao TIOHATHS O HaOJII01aTh, B IIapax, OTBEYaTh | MpenMe-Ty.
§1, ynp. 4 XAMUH U €€ JIeJIaTh BBIBOIBI Ha BOIIPOCHI
2 2 [IpeBpamenus Bemects. Ponb xumun B | 1 dusnueckue pOIY B )KU3HU IIpY NIPOBEICHUN YUYUTEIIsl, YMEHUE
JKI3HM 9esoBeka. §2, 3 CBOICTBa YEJI0BEKa OIIBITOB, YMEHMS UCIOJIb30-BaTh
3 3 MpakTuueckune padorni: Nel. 1 ATtom paboTats ¢ XAMHIECKHUN
«[Ipuémer KHUTOH U C SI3BIK, YMEHHE
obpamierns ¢ 1ab0paTOPHBIM MIEPUOIUIECKON paborartsb ¢
o0opynoBanuem». c.174 CUCTE-MO}. XUMHUYEC-KOI
4 4 [epromudeckas cuctema XumMudeckux | 1 TOCYI0M.
anementoB J[.U. MenneneeBa. 3Haku
XMMHUYECKHX JICMEHTOB.
5 5 Xumudeckue HopMyIIbl. 1 Haumensiiee
OTHOCHUTENbHAs aTOMHAs U of1ee KpaTHoe,




MOJIEKYJISIpHAs Macca.

aTOM, MOJICKYJIa

6 6 IpakTuyeckue padoTnr: Ne2. 1
«Habnronenne 3a ropsIiei cBevoin»
7 1 OCHOBHBIE CBEJICHHSI O CTPOCHUH 1 Atom. CtpoeHwue dopmu- dopMu-poBaHue dopMu-poBaHmue dopmu-poBanue
aTomoB. M3oTombt spa aToMa poBaHue yMeHHUs paboTaTh | yMEHHA CIymIaTh | WHTEpeca
8 2 CrpoeHne 3MeKTPOHHBIX 000I09eK 1 Onekrpon [lepuon. | MOHATHI O C KHUTOW, YMEHHS | YUHTEI, BECTH K KOHKPET-HOMY
aTOMOB. I'pynma CTpOe-HUH HHTETPUPOBATh JINAJIOT C XUMHUYECKOMY
9 3 Honbl. MoHHast XMMHYECKas CBS3b. 1 aTroma, 3HAHUA U3 YUYUTEIEM U 3JIEMEH-TY, IIOUCK
10 4 KoBayleHTHas CBSI3b. 1 XUMHUYIECKOM (U3UKU B XUMHIO. | TPYTUMHU JTOTIOTHUTEIBHOM
11 5 MerTammdeckas XHMHUYECKas CBSI3b. 1 CBA3U U € y4dalmuMu-cs. MH(pOpMALH O
12 6 O0001IeHrE U CUCTEMATU3ALs 1 BUJAx. HEM.
3HAHUH 10 TeMeE: «ATOMBI XUMHUYECKHUX
JIIEMEHTOBY
13 7 Kontpoabnas padora Nel o teme: 1
«Amombl XuMU4EeCKUX 1eMeHMO8Y
14 1 IIpocThie BemecTBa-MeTauIbL. §13 1 dusnueckue Dopmu- Ymenue pabotatk | YMeHuHe OgBnaje-Hue
CBOICTBa poBaHue C YUCOHH-KOM, COTPYIHUYATH C HABBIKA-MU IS
15 2 [IpocThie BemecTBa-HEMETAILIIBL. 1 duznyeckue TIOHSATHUS O JIOTIOJTHUTENIFHOW | yYUTelleM B MIPaKTU-YECKOI
Amnotponust. §14, ynp.3 CBOICTBa MeTa-jax, JUTEPATypoOr.liep | MOHUCKe U cOope JIeSTeNb-HOCTH.
16 3 KonuuectBo BemecTsa. MoJib. 1 OrtHOocUTENbHAS HEMETajax, UOJINYECKOU uHdopmanuu,
MogsipHast Macca. §15, ymp.1-3 aToOMHas U KOJIN4YECTBE CUCTEMOM. CIyLIATh €ro.
MOJICKYJIApHast BCIICCT-BA.
MaccChl
17 4 MomnspHsiii 006eM TazoB. §16, ymp.1,2 | 1 Komuaectro
BeIIeCTBa
18 5 Pemenue 3amad o Temam: «Mousipuoii | 1 Komnuectso
00beM 2a308, KOTUUECBO 8eUeCBa. BEIIIEeCTBA,
§15, 16 ymp. 4-5, c.85 MOJISIpHAs Macca,
MOJIIPHEIIA 00BEM,
ITOCTOSTHHAS
ABorajipo
19 1 Crenens okucienus. §17, ynp.1,2 1 ®opmupoBanue | YMeHue paboTate | YMeHue paboTath | YMEHHE HCIOJb-
20 2 BaxHeiinme kiacchl OMHAPHBIX 1 TIOHSITHS O C YYCOHH-KOM, B Mapax, B 30BaTh 3HAHUS B
coequHenuil. Oxcuasbl. §18, yop.1 4 CTCIICHU yMEHHE rpymnmnax, ObITY.
21 3 OcHoBaHus. 1 OKHUCTIe-HUS, COTIOCTABJISATH, OTBEYaTh Ha
§19, ynp.4-5 KJIacCOB paborarts ¢ BOIIPOCHI
22 4 Kucnorsl 1 COCIUHCHUH, dhopmymamm. YUUTES.
§20, ynp3’5 YHCTBIX
23 5 Comu §21 1 BEIIECT-BaX U
CMecsX.
24 6 Cocrasnenue dopmy coseit. §21, 1




ymp.2,3

25

O00011IeHNE ¥ CHCTEMaTHU3aLHS
3HaHMH 10 TeMe «BajkHewmme Ki1acchl
OWHAPHBIX COeqUHEeHMIT». [IOBTOPHUTH
OCHOBHBIC TIOHSTHS TEMbI

26

AMOpQHBIE U KPHCTAIINYCCKUE
BeIecTBa. THIBI KPHCTAITNIECKUX
pemeTok. §22

Atom. Monekyna
dusnyeckoe Teno.
dusnyeckne
CBOMCTBa

27

YucTele BemecTBa U cMecH. §23

CmMmecu. Unctrie
BEILECTBA

28

10

IIpakTnuyeckas padora Ne3. «Ananu3
noussl ¥ BoAsDy UHCeTpyKTak Th.
C.181

29

11

MaccoBast 10J1s1 KOMIIOHEHTOB B CMECH.

§24, ymp. 2, 4,7

CmMmecu. Unctrie
BEILECTBA

30,31

12,13

Pemenue 3a1a4 Ha HaX0KJIEHHUE
MAacCOBOM 1011 KOMIIOHEHTOB CMECH.
§24

32

14

Ipakrnuyeckas padora Nedq.
«[IpuroroBneHne pacTBopa caxapa ¢
3aJaHHOX MacCOBOI OJIEH
PacTBOPEHHOTO BEIIECTBAY
Hncrpykrax Th. C. 185

33

15

O0001IEHNE U CUCTEMATH3ALHS
3HaHMi 110 Teme: «CoequHEHNs
XUMHUYECKUX DJIEMEHTOBY.

34

16

KonTpoabnast padora Ne 2 o teme
((COCI[I/IHCHI/IS[ XUMHUYCCKUX
aeMeHTOBY. §13-24

HOBTOpI/ITI) OCHOBHBIC ITIOHATUSA TEMbI

35

®dusnueckue SBJICHUS B XUMHH. §25,
yrp. 3

Crioco0bI
paszesieHus cmecei

36

XuMH4ecKkue sIBJIeHUsI. XUMHUYECKHE
peakuuu. §26

37

3aKOH COXpPaHEHUs] MaCChl BEIIECTBA.
Xumuueckue ypaBHeHus. §27, ynp. 2-3

38,39,4

45,6

Pac4érel m0 XUMUYECKUM YPaBHEHUSIM.
§28, ymp. 2,3

Konunuectso
BEIIECTBA.
MonsipHas Macca.
MounsipHbIi 00BEM

41,42

7,8

Tuner xumryeckux peakuuit. §29-30
ymp. 1-2;

43

CKOpOCTh XMMHUYECKHUX PEaKIIHH.

Dopmu-
poBaHue
MOHATHH O
XHMHAYE-CKUX
peakuu-sax, ux
TUIAX; YMEHUS
MHCcaTh
peakuuu u
paccTaB-IsTh
ypaBHe-HUE B
XAMHAYECKUX
peaKIuu-sx.

Ymenue paboTath
C y4eOHH-KOM,
MEePUOJUIECKON
CHCTE-MOH,
AITOPUTMOM
paccraB-JeHHs
K03 hu-1MeHTOB
B XUMHYECKHX
ypaBHE-HUSX;
yMeHHe
HUHTErPUPOBaTh
3HAHMS U3
(PU3NKH B XUMHIO.

Ymenue Bectu
Juanor, paboTartb
B Mapax, paboTarb
C YUHTEJIEM.

YmMmenue
HHTETPUPOBATH
MTOTyICHHBIC
3HaHUS B MIPAKTH-
YECKOH KU3HU.




Karamuzaroper. §31-32 ynp. 2,6

44 8 IMpakTuyeckas padora NeS,

« Ilpu3HaKy XUMHYECKUX PEAKIIUI»
Hucrpykrax Th. C.183

45 9 O00011IeHNE U CUCTEMATHA3ALHS Peakmun
3HAHUH 110 TeMe «H3menenus, PpazioxeHus,
npoucxoosuyue ¢ 8euiecmeamu. COCIIMHEHMS,

§25-32 oOMeHa, 3aMeIICHUS
TTOBTOPUTH OCHOBHBIC MIOHSITHS TEMBI

46 10 KonTponbnas padora Ne3. no teme
«H3menenus, npoucxooswue c
sewecmeamu.

47 1 PacTBOpeHUE KaK PU3UKO — HoHHas cBs3b. Dopmu- dopmupoBaHue dopmupoBaHue dopmupoBaHue
XHUMHUYECKHH TIpotiecc. THUrb KosanenTtHas poBaHue yMEHUsS paboTaTh | yMeHHs paboTaTh | YMEHHUS
pacTtBopoB. [TOBTOPHBIN HHCTPYKTAXK HETOJsIpHAs U TIOHATHI O C Y4eOHHKOM, WHIUBUAYAILHO U | HHTETPUPOBATH
mo T.b. §34 TOJIsIpHAs CBA3b. pacTBo-pax, ajlropuTMaMu B Mapax, 3HaHU O pacCTBO-

Honbt AIEKTPO- COCTaBIICHUS COTPYAHUYATEH C pax, KHCJO-Tax,

48,49 2,3 DIEeKTPOIUTHIECKAS JUCCOIUAIIHS Kuciora JIATHYIECKOMN HOHHBIX YUHTETIEM, OCHOBa-HUSX,
(BH) uTeopus D. §35-36, ymp. 1, 4, JIACCOLMAINN, YpaBHEHUH U YMEHHE 33/1aBaTh | COJISIX U OKCUAAX B
5 HMOHHBIX paccTaHOBKH BOTIPOCEHI. MTOBCE-HEBHYIO

50 4 WownHsie ypaBHeHUs peakuuii. §37, OcHoBaHue YPaBHE-HUAX, K03 (hH-HEHTOB KHU3Hb.
ynp.2, 5 KHCJIO-TaX, B OKHCJIH-TEJILHO-

C.237 OCHOBa-HUH, BOCCTaHOBHUTEIIb-

51 5 VY cItoBus IPOTEKAHUS XUMUIECKUAX COJIAIX, HBIX PCAKIMU-SX.
peakuuii Mex1y pacTBOpaMu OKCHJIOB,
3JIEKTPOJIUTOB J10 KoHIA. §32,37 OKUCJIM-TEJIbHO-

C.240 BOCCTaHOBHUTE

52-53 6-7 Kucnotsl B cBete TO/I. §38, ymp. 3, 4 b-HbIX PCaKIIN-

54-55 8-9 OcnoBanwust B ceete TO/. §39, ymp. 3, ax.

5

56 10 Oxcuipl, X Kiraccupukanms u
cBoricTBa. §40 ymp. 3

57 11 Comn, nx cBoiicTBa. §41 ymp. 2,5

58 12 I'eneTnyeckas CBA3b MEXAY KIacCaMu
HEOPTaHMYECKUX COeAMHEHHUH. §42,
ymp. 2-4

59 13 IIpakTnuyeckas padora Neb.




«CBolicTBa KMCJIOT, OCHOBaHHUH,
okcuzioB u coneity. Mucrpykrax Th.
C.241

60

14

O060011IEHNE U CHCTEMATHA3ALHS
3HaHMUH 110 TeMe: «PacTBopeHue U
pactBopbl». [ToBTOPHTH MTOHATHE 00
MOHHBIX PEAKIHUIX.

61,62

15,16

OKHUCIHUTENFHO-BOCCTAHOBUTEIBHBIC
peaximu (OBP). §43 ymp. 1,7

63

17

CBoiicTBa IPOCTHIX U CIOKHBIX
BemecTB B cBeTe T/ u OBP.
[MoBTOPUTH MOHATHE 00 HOHHBIX
peakuusx.

64

18

IIpakTnuyeckas padora Ne7. Pemenue
9KCIEpUMEHTANBHBIX 3a/1a4 10 TEMeE:
«OBP» Hucrpykrax Th. C.242

65

19

O00011EHNE ¥ CHCTEMATU3ALUS
3HaHMUH 110 TeMe «PacTBopeHue.
PactBopsl. CBoiicTBa pacTBOPOB
AJIEKTPOJINTOB, HOHHBIC YPaBHEHUS,
OBP».

66

20

HUrorosasi KOHTpobHas1 padoTa Ned
3a Kypc XUMHH § KJlacca

67,68

21,22

AHanu3 UTOroBo KOHTPOJIbHON
paborsl. [TopTperHas ranepest BEIMKHUX
xuMuKoB. C.244




