MYHULUNANBHOE BIOAXETHOE OBLLEOBEPA3OBATE/IbHOE YYPEXAEHUE
CPEAHAA OBLLEOBEPA3OBATE/IbHAA LLUKOJIA Ne3
roPOJA HENNMAOBO TBEPCKOM OBNACTU
YTBepXaato

OnpekTtop LLkonbINe3

TOUKA \!pocm

/Kyaposa T.H. /

PaccMmoTpeHo Ha 3acegaHum

negarornyeckoro CoBeTa

Pa6bouas nporpamMmma
M KaJZieHA4apHO-TeMaTUuyecKoe rnJsiaHmpoBaHue

no xumuu ¢ ucnojilb3o6dHuem 060]?)/006617-!%}1 uermmpda «Touxa pocma)

CtyneHb 0by4yeHus (Knacc) ocHoBHoe obuyee obpaszosarmne, 8 kiacc (OroC)
Konuyectso yacos 68 YpoBeHb 6a308biH

Yuutens MavikoBa VpuHa eoprieBHa

MporpaMMa pa3paboTaHa Ha OCHOBE

o ABtropckovi nporpammel O.C.[abpuesaHa. lporpamma Kypca xummm 419 8-11 K1accoB 0611eobpa30BaTe/ibHbIX
yapexaermi / O.C.[abpuensH. — M.: [poga, 2018).



|.IIOSICHUTEJIBHAS 3AITUCKA

Ha 6a3e 1ientpa «Touka poctay obecreunBaeTCs pearn3anus 00pa3oBaTeIbHbIX IPOrPAMM €CTECTBCHHOHAYYHON U TEXHOJIOTHYECKOI HAMPABICHHOCTEH, pa3paboTaHHbIX
B COOTBETCTBUU C TPEOOBaHUSIMHU 3aKOHOATEIbCTBA B chepe 00pa3oBaHus U ¢ y4éToM pekoMeHaanmii deepanbHOro oneparopa yueOHOTo mpeaMera « XUMHsD».
O6pa3oBaTenbHas MPOrpaMMa IMO3BOJIICT HHTETPUPOBATH PEATU3yEMbIC 3[1ECh TTOIXOIbI, CTPYKTYPY U COJIEpKaHKe PH OPTaHU3aIny 00y4YeHUsI XMMHUH B 8 Kitacce,
BBEICTPOCHHOM Ha 0a3e I000ro 13 JOCTYIMHBIX yaeOHo-MeTonndecknx komiekcos (YMK). McnonszoBanne obopymoBanus nenTpa «Toduka poctay Mo3BONISET CO3/1aTh
YCIIOBHS:
e IS pacUIMPEHHs COICPKAHMS IIKOJIBHOTO XUMHYECKOT0 00pa30BaHus;
e ]ISl TOBBIMICHUS TO3HABATEIILHOM aKTUBHOCTH 00YUAIOIIMXCS B €CTECTBEHHOHAYYHOM 00J1acTH;
e ]IS pa3BHUTHS JIMYHOCTH peOEHKA B TpoIiecce 00yUYeHHsI XUMUH, €r0 CIIOCOOHOCTEH, (POPMUPOBAHKS M yIOBICTBOPEHHS COIIMAILHO 3HAYNMBIX HHTEPECOB U
MOTPEOHOCTEH;
oISt pabOThI C OTAPEHHBIMH IIKOJbHUKAMH, OPTaHM3aIlMH HX Pa3BUTH B Pa3IMUHBIX 00JaCTAX 00pa30BaTEIbHOM, TBOPUECKON IS TEILHOCTH.
[Mpumensist 1dpoBbie Ta60PATOPUH HA YPOKAX XUMHUH, YIAIIIUECS CMOTYT BBIMIOJHUTH MHOYKECTBO JTa00PATOPHBIX pabOT M SKCIIEPUMEHTOB IO MPOrPaMME OCHOBHOM IIKOJIBI.
PaGouas mporpamma (0a30Bblil ypoBeHb) 1o nipeamMeTy «Xumusi» s 8 kinacca Llkomsr Ne3 r.Henmnoso Tsepckoit o0nactu
COCTaBJICHA HAa OCHOBE CJIEAYIOIINX HOPMATUBHBIX IOKYMEHTOB:
o ®enepanbHbiii 3akoH «O0 oO6pazoBanuu B Poccuiickoit  deneparnuny» ot 29 nekadbps 2012 roga Ne 273-D3.
e ®OI'OC 00O (yrBepxkaen npukazoM Munoopuayku Poccun ot 31.05.2021r. Ne 287

o @enepanbHbI IepeueHb Y4eOHUKOB, YTBEPKICHHBIN MpukazoM MuHucTepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparym 0o131.03 2014r.Ne253 ¢
W3MEHEHUSIMH, YTBEPKIEHHBIMU ITpHKa3oM MuHucrepcTBa 00pa3oBanus U Hayku Poccutickoit @enepanuu ot 23.12.2020 roma Ne766;

e Canurapupivu mpaBwiamu CIT 2.4.2.2821-10 «CaHuTapHO-3IUAEMUONIOTHYECKHE TpeOOBaHMUS K YCIOBUSIM M OpraHu3aludd OOy4deHUs B
00111€00pa30BaTENLHBIX YUPEXKICHUIX», YTBEPKICHHBIMHI MTOCTAHOBJIEHUEM [ JTaBHOTO rocy1apcTBEHHOTO CaHUTApHOro Bpaya Poccuiickoit denepanun
orT 29. 12. 2010 r. Ne 189 ¢ usmeHenusaMu 1 gonoiaaenusmu ot 24.11.2015 rona.

e Asropckas nporpamma O.C. I'abpuensna IIporpamma kypca xumun i 8-11 kinaccos o0uieodpazoBarenbHbIX yupexaenuit / O.C.I'abpuensn.— M.:
Jpoda, 2018).

e OOII COO Ixonsr Ne3 r.Henunoo TBepckoit obnactu Ha 2022-2023 y4eOHBIi TO/I.

e Vueb6Horo minana lkonsr Ne3 ropona Henunoso Tepckoit obnactu Ha 2022-2023 yuebHblii rof.

e [lonmoxxenue mo pa3zpaboTke pabouux mporpamm 1o yueoHomy npeamery (kypcy) Ilxomsr Ne3 ropoaa Hemunoso (ytB. [Ipukazom ot 31.08.2020
Ne 99/1).

Pabouas nporpamma opuentupoBana Ha yueOHUK O.C. ['abpuensn. Xumus 8 kiacc A 001meo0pa3oBaTeNbHbIX YUPEKACHUN — 7-€ U3/., UCIIP.—

M.:[poda, 2018.

OO0uiasi XxapakTepuCTHKA Yy4eOHOI0 mpeaMeTa
XuMus, KaKk OJJHa U3 OCHOBOIIOJIATAIOIINX 00JIacTel eCTeCTBO3HAHUS, SIBISIETCS HEOThEMJIEMON YacThI0 00pa30BaHUs IKOJILHUKOB. Kaxaplii uemoBek
KHUBET B MUPE BCUICCTB, ITIO3TOMY OH JOJI?KCH UMETH OCHOBBI (1)YH)IaMeHTaJ'IBHI)IX 3HAHWUI 10 XUMHUH (XI/IMI/I‘IGCKaSI CHUMBOJIMKA, XUMHUYCCKUEC ITIOHATH A, Q)aKTBI,
OCHOBHBIE 3aKOHBI U TEOPUH ), TO3BOJISIOIINE BBIPAOOTATh MPEICTABIECHHS O COCTaBE BEIIECTB, UX CTPOSHHUH, IPEBPALCHUAX, IPAKTUYECKOM HCIIOJIb30BAHUY, A
TaKxe 00 OIMaCHOCTH, KOTOPYIO OHH MOTYT ITPCACTABIIATh. I/Isyqas[ XUMHIO, YyHaIIHUECS Y3HAIOT O MaTCpUajIbHOM €AMHCTBE BCCX BCHICCTB OKPYXKAIOIIECTO MHpPAa,
00yCJIOBJIEHHOCTH CBOMCTB BEILIECTB X COCTABOM U CTPOECHUEM, TO3HABAEMOCTH U MPEJICKA3yeMOCTH XMMHUYECKHX sIBIeHUH. M3yueHne cBOMCTB BELIECTB U MX
MPEBPAIICHUI CTIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIUICHHS, a MpaKTHYeckast paboTa ¢ BenecTBaMu (J1abopaTOPHBIE OIBITHI) — TPYAOIIO0HUIO,



aKKypaTHOCTH U coOpaHHOCTH. Ha nmpumepe XuMHM y4aruecs Mojy4aroT MPeICTaBICHUs O METO1aX MMO3HAHMUS, XapaKTEPHBIX JJISl €CTECTBEHHBIX HAyK
(9KCIIEPUMEHTAILHOM M TEOPETUYECKOM).

[Ipenyiaraemas paboyvast mporpamMma o XMMUHU PaCKphIBaeT BKJIA yUeOHOTO MpeIMeTa B JOCTHXKEHHE 1eJIell OCHOBHOTO 0011ero 00pa3oBaHus U ONpeeisieT
BaXHEHILINE CONEPIKATEIbHbIEC JINHUU IIPEIMETA:

* «BemecTBo» — B3aUMOCBSA3b COCTAaBA, CTPOCHUS, CBOMCTB, IIOJIy4CHUS U IPUMEHEHUS BELIECTB U MaTEPUAJIOB;

* «XUMHUYECKas peakLusd» — 3aKOHOMEPHOCTU IIPOTEKAHUS U YIIPABIICHUS IPOLECCAMMU ITOJIY4ECHHS U ITPEBPALLICHNS BEILIECTB;

* «XMMHUYECKUH S3BIK» — ONEPUPOBAHUE CUCTEMON BAKHEUIINX XUMUYECKUX ITIOHATUN, BIIAJICHUE XUMUYECKOM HOMEHKIIATYPOU U CUMBOJIUKOU
(XMMHYECKUMU 3HaKaMH, (hOpMYyJIaMH U YPAaBHCHHSIMHU );

* «XUMHUS ¥ KU3HBY — COOJIOJICHHE TIPAaBUII XMMUYECKOH 0€30IacCHOCTH MPH OOpaIleHUH ¢ XMMHUYECKUMH BEIIECTBAMU M MaTEpUAIaMH B TIOBCETHEBHON
JKU3HU U HA IPOU3BOJICTBE.

B conepxarenbHOl TnHNK «BelecTBo» pacKphIBaeTCsl YYCHHUE O CTPOCHUHU aTOMa U BEIIECTBA, COCTABE U KIAaCCU(DUKAIIMU XUMHUECKUX BEIICCTB.

B conepkarenbHOM TUHUH « XUMUYECKasi pEaKIUs» PACKPBIBACTCS YUCHUE O XMMHYECKHX TPOIeccax: KiIacCH(PUKAIUs XUMAICCKUX PEaKIuil 1
3aKOHOMEPHOCTH UX MPOTECKAHUS; KAYECTBEHHAS U KOJMYCCTBEHHASI CTOPOHBI XUMUYECKUX MPOIECCOB (PacU€Thl 0 XUMUYECKUM (OPMYIIaM U YPaBHEHUSIM
XUMUYECKUX PEaKIUi).

B conepxarenbHON TUHIH «XUMUYECKUAN S3bIK» (POPMHUPYIOTCS YMEHUS YUaIMXCsl Ha3bIBaTh BELIECTBA 10 ()OPMYJIaM U COCTABISATH (POPMYIIBI 11O UX
HAa3BaHMSIM, 3aIMCHIBATh YPABHEHUS PEAKIUN U XapaKTEPU30BaATh UX, PACKPBIBATH HH(OPMAIIHIO, KOTOPYIO HECET XMMHUYECKasi CHMBOJIMKA, B TOM YHUCIIC
BhIpa)KEHHAs U B TAOIMYHOU (opMe (TIepruouuecKkas cucteMa XumMmmudeckux anementoB [[. . MenaeneeBa, Tabiuiia paCTBOPUMOCTH BELIECTB B BOJIC);
HCTIOJIB30BATh CHCTEMY XUMUYECKUX TMOHITUHN JIJIs1 OMUCAHUS XUMUYECKUX JIEMEHTOB, BEIIECTB, MATEPHAJIOB U IIPOIIECCOB.

B conepxarenbHOM TMHIE «XUMUS U KU3HBY PACKPBIBAIOTCS JIOTHUECKUE CBSI3U MEXJTy CBOMCTBaMH, IPUMEHEHUEM, TIOJYYCHHUEM BEIICCTB B
71a00paTOPHBIX YCIOBUSAX U HA MPOU3BOJICTBE; POPMUPYETCS KyJIbTypa 0€30MacHOTO M HKOJIOTHYECKH TPAMOTHOTO O0OpaIeHus] ¢ XHMUYECKHUMU 00HhEKTaMHU.
B kypce 3HaunTenbHAS POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: TPOBEICHUIO TPAKTHUECKUX PadOT U JIaOOpaTOPHBIX OMBITOB, (UKCAIIMU U aHAIIU3Y MX
pe3yIbTaTOB, COOIOICHUIO HOPM M MPaBHII O€30MacHOi paboThl B XUMUUECKOM KabuHeTe (J1abopaTopun).

PaGouas mporpamma noctpoeHa Ha OCHOBE KOHIIEHTPUUYECKOTO MOIX0Aa. ITO TOCTUTAETCs MMyTEM BBIWICHEHUS JUAAKTHUECKON eTMHUIBI — XUMHUYECKOTO
JJIEMEHTA - U JaJbHEUIIeM YCI0KHEHNN M PAaCITUPEHHH €€: 371eCh TAKOBBIMH BBICTYTAIOT ()OPMBI CYIIECTBOBAHUS (CBOOOIHBIE aTOMBI, TPOCTHIE U CIIOKHBIC
BellecTBa). B mporpaMMe y4uThIBaeTCS peann3alius MeXIPEAMETHBIX CBsI3ell ¢ KypcoM (DM3UKHU M OMOJIOTUH , TJAE JAeTCsl 3HAKOMCTBO CO CTPOSHUEM aToMa,
XUMHAYECKON OpraHu3aireil KIeTKH U MpolieccaMyu 0OMeHa BelecTB. Peanu3aliust mporpaMMbl Kypca B IIporiecce 00y4eHHs TIO3BOIUT 00yJarOIIUMCSI TIOHSITh
POJIb ¥ 3HAUEHHE XUMHHU CPEU APYTUX HAYK O MIPUPOJE, T. €. PACKPHITHh BKJIAJl XUMHH B (POPMHUpPOBaHHE IIEIOCTHOIN €CTeCTBEHHO-HAYYHON KapTUHBI MHUPA.

enn nzydyenus xumuu B 8 Kiacce:

. OCBOCHME BRKHEHIIINX 3HAHUN 00 OCHOBHBIX MOHATUSAX U 3aKOHAX XUMHH, XUMHUYECKOH CUMBOIIHUKE;

. OBJIaJICHHE YMEHUSMU HAOII0JaTh XUMHUYECKHE SBJICHUS, IPOBOAUTH XUMUYECKUIN IKCIEPUMEHT, IPOU3BOIUTH PacyeThl HA OCHOBE XUMUYECKUX
(dbopMyI1 BelecTB U YpaBHEHUN XMMHUYECKUX PEaKIUi;

. pa3BUTHE MTO3HABATEJIbHBIX HHTEPECOB U MHTEJUIEKTYAIbHBIX CIIOCOOHOCTEHN B MPOIECCE MPOBEAECHUS XMMUYECKOTO 3KCIIEPUMEHTA, CAMOCTOSITEILHOTO
npuoOpeTeHus 3HAaHUN B COOTBETCTBUU C BOSHUKAIOLIMMHU KHU3HEHHBIMU OTPEOHOCTIMH;

. BOCIIMTAHHUE OTHOIICHUS K XUMUH KaK K OTHOMY U3 (yHJaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY OOIIeU€eI0BEYECKOM KYIbTYpHI;

. pUMEHEHHE TIOTY4YEeHHBIX 3HAHUN M YMEHUH JUIsi 6€3011acHOr0 UCTIOIb30BaHMs BEIIECTB M MaTEPHUAJIOB B OBITY, CEIbCKOM XO35HCTBE U Ha

IIPOU3BOJICTBE, PEIICHUS IPAKTUYECKUX 3a/1a4 B IOBCETHEBHOW KU3HU, MPEAYNPEKAECHUS SIBICHUN, HAHOCSAIIUX BPEJl 3I0POBbIO YEJIOBEKA U CPELIE.



3amaun:
e CdopmupoBaTh 3HaHHE OCHOBHBIX MTOHSATHN U 3aKOHOB XUMHH,
e BocnuTeiBaTh 00I1€YEIIOBEUECKYIO KYIBTYPY;
e . Yuuth HaOMIOAATh, MPUMEHATH TOJTYYECHHBIC 3HAHHS Ha MPAKTHKE.

Mecto npeamera «Xumus» B 8 kiacce B yueoHoM miiane Lllkosnr Ne3.

[Iporpamma paccumTana Ha IpeNoJaBaHHE Kypca XMMUHU B 8 kiacce B oObeme 2 yaca B Hemenro. OOmiee 4ucino y4eOHBIX YacoB 3a TOJ OOy4eHHS
cocTaBJysieT 68 u.

KonmuecTBo KOHTPOIBHBIX PadoT 3a rox — 4

KonnyectBo npakTrueckux pador 3a rox — 9

I1.TpeboBanus k pe3yjibTaTaM OCBOEHHSI MPOrPAMMBI 10 NpeaMeTy « XHuMMsI»
IInanupyemsle pe3yJibTaThl H3y4eHHUs] y4eOHOI0 peMeTa

JIMYHOCTHBIMH pe3yJbTaTaMi U3YUCHUA TPEAMETA «XHUMHA» B 8 Ki1acce SIBIISIIOTCS YMCHHUA:

° 0CO3HaBaTh CAVMHCTBO U LCIIOCTHOCTH OKPY’KArOIICTO MHUPA, BO3MOKXHOCTH €0 NIO3HABACMOCTH U 00BSICHUMOCTHY Ha OCHOBE JOCTHIKCHHI HAayKH,

® IOCTCIICHHO BBICTPAHNBATDH COOCTBEHHOE OCJIOCTHOC MUPOBO33PCHUC: OCO3HABATb HOTpe6HOCTI> U T'OTOBHOCTSB K CaMOO6p330BaHI/IIO, B TOM 4YHCJIC U B
paMKax CaMOCTOSTEILHON CITCILHOCTH BHE IIKOJIBI;

® OLICHUBATDH XKU3HCHHBIC CUTYyallUU C TOYKH 3PCHUA 0€e3011acHOTO 06p333 JKU3HU U COXPAHCHUA 300POBbA,

® OILICHUBATh DKOJIOTHYSCKHI PHUCK B3aMMOOTHOIIICHHI YEIIOBEKA U mpupoabl.

° q)OpMI/IpOBaTB 9KOJIOT'MYCCKOC MBINIJICHUC: YMCHUC OLICHUBATL CBOIO ACATCIIbHOCTD U MMOCTYIIKU APYIUX JII0JIE ¢ TOYKH 3pCHUS COXPAHCHUA

OKpY’KaloIllel Cpe/ibl - TapaHTa )KU3HU U OJ1aronosy4us Jroael Ha 3eMiie.

J LIEHHOCTHOTO OTHOILICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY HACJIEINIO, IOHUMAHUS 3HAUYCHUS XM MUYECKON HayKU B KU3HU
COBpPEMEHHOT0 00IIeCTBa, CIIOCOOHOCTH BIIAJIETh JJOCTOBEPHOW HHGOPMAITHEH O MEePEIOBBIX TOCTHKEHHSIX M OTKPBITHSIX MUPOBOM U OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHO CTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUPA U OOIECTRA,;

MeTanpeaMeTHBIMHM pe3yJIbTAaTaAMHU U3YyUEHHsI Kypca «XUMUs» ABIsieTcsl GOPMHUPOBAHNE YHUBEPCAIbHBIX YueOHbIX aeiicTBuit (Y'Y ).
Pezynamuenvie YY/I:

. CaMOCTOSITENIbHO 00OHAPYKUBaTh U (HOPMYIHPOBATH yUeOHYIO TPOOIEMY, ONPEAEIIATh 1IeJb YIeOHOH e TeIbHOCTH;
. BBIIBUTaTh BEPCUHU PEILLIEHUsI TPOOIEMbl, 0CO3HABATh KOHEUHBIN Pe3yibTaT, BEIOUPATh U3 MPEIJIOKEHHbBIX U UCKAaTh CAMOCTOSTEIBLHO CPEICTBA
TOCTUKEHMSI LIETIH;
. COCTaBJIATh (MHIWBUIYaJIbHO WK B TPYIIIE) [JIaH PEIICHUs TPOOIEMBbI;
. paborTas 1o IUIaHy, CBEpPATh CBOM JICHCTBUSA C LIETIBIO U, TP HEOOXOJMMOCTH, UCTIPABIIATH OIIMOKH CaMOCTOSTENBHO;
. B JIAJIOTe C YYUTENIEM COBEPIIEHCTBOBATH CAMOCTOSITENIbHO BhIpAOOTaHHbIE KPUTEPUU OLIEHKU.
Ho3naeamenvnvie YY/[:
. aHAJIM3UPOBATh, CPABHUBATH, Ki1accu(UIMpoBaTh U 00001aTh (PaKThl U SBICHUS. BBISABIATH NPUYMHBI U CIEACTBUS MPOCTHIX SBJICHUI.

° OCYHICCTBJIATHL CPABHCHUC, KJIaCCI/I(I)I/IKaLII/IIO, CaMOCTOATCIIbHO BBIGI/IpaSI OCHOBAHUA U KPUTCPUU OJI YKA3AHHBIX JIOTHYCCKUX onepaunﬁ;



° CTPOUTD JIOTHUYCCKOC PACCYKACHUC, BKIIFOYAIOIICC YCTAHOBJICHUC MPUYNHHO-CJICACTBCHHBIX CBsI3€IA.

. CO3/1aBaTh CXEMAaTUYECKUE MOJICITH C BBIJICIICHUEM CYIIECTBECHHBIX XapaKTEPHUCTUK 00BEKTA.
. COCTaBIISITh TE3UCHI, PA3JINYHBIC BUIBI TUTAHOB (TIPOCTHIX, CIIOXKHBIX H T.I1.).
. npeoOpa3oBbIBaTh HHPOPMAIIMIO W3 OJTHOTO BHJIA B APYTroM (TaOIHITy B TEKCT H TIp.).
. YMETh ONPEIENISITh BO3MOXHBIC UCTOYHUKH HEOOXOAMMBIX CBEIICHUH, POU3BOIUTH IOUCK MH(POPMAITIH, aHATH3UPOBAThH U OIECHUBATH ¢
JTOCTOBEPHOCTb.
Kommynuxamuenwie YY/I:
. CamocTosTeIbHO OPraHU30BEIBATh yUeOHOE B3aMMO/ICHCTBHE B TPYIIIE (OMPEACISTh O0IIHE e, PACIIPEIENIATh POJIU, IOTOBAPUBATHCS JAPYT C APYTOM
U T.J.).
IIpeaMeTHBIMU pPe3yJIbTATAMH H3YYCHUS IPEAMETA SIBIISFOTCS CICAYIONINE YMEHUS:
. OCO3HAHHE POJIU BEIIECTB:
. OTIPENIENIATh POJIb PA3IIUYHBIX BEIIECTB B IPUPOJIC U TEXHUKE;
. OOBSICHSTH POJIb BEIIECTB B X KPYrOBOPOTE.
. pPaccCMOTPEHHE XMMUYECKUX MPOLIECCOB:
. MIPUBOJIUTH TIPUMEPHI XUMUYECKUX MPOIIECCOB B IPUPO/IE;
. HAXOJIUTh YEPThI, CBUICTEIILCTBYIONIME 00 OOIIMX MPU3HAKAX XUMUYECKUX MPOIECCOB M UX Pa3IHUHSIX.
. UCIIOJIb30BaHUE XUMUYCCKUX 3HAHHUN B OBITY:
. OOBSICHATH 3HAYCHUE BEUICCTB B )KU3HH U XO35HCTBE YeJIOBEKA.
. OOBSCHATH MUP C TOYKU 3PCHUS XUMUU:
. MEPEYHCIISITh OTIUYUTEIILHBIC CBOMCTBA XUMHUECKUX BEIICCTB;
. pa3IuvaTh OCHOBHBIC XUMUYECKHE ITPOIIECCHI,
. OTIPE/IETISATH OCHOBHBIE KJIACCHI HEOPTAHMUECKUX BEIIECTB;
. MOHUMATH CMBICIT XUMHYECKUX TEPMHUHOB.
. OBJIaJICHE OCHOBAMH METO/IOB MTO3HAHUS, XapPAKTEPHBIX AJIs1 €CTECTBEHHBIX HAYK:
. XapaKTepU30BaTh METOIbl XHMHUSCKON HayKH (HAOJIOCHIE, CPABHCHHE, YKCIIEPUMEHT, U3MEPEHHE) ¥ UX POJIb B IIO3HAHUU TIPUPO/IBI;
. MIPOBOAUTH XUMUYECKHE OTBITHI U IKCIIEPUMEHTHI U OOBACHATH UX PE3YIbTATHI.
. YMEHHE OIICHUBATH IMIOBEJICHUE YSIOBEKA C TOYKU 3PEHUS XUMUYICCKOW 0€30TTaCHOCTH 110 OTHOIICHHUIO K YEJIOBEKY M MPUPOJIEL:
. MCIOJIb30BaTh 3HAHUS XUMHHU TIPH COOIIOIEHUY MPABUJII UCTIOIH30BAHMS OBITOBBIX XHMHUECKUX MPENapaToB;
. pa3nuyaTh OrmacHbIe M Oe30MacHbIe BEIECTBA.

TpeOoBaHMs K YPOBHIO NOATOTOBKH

B pe3yabrare uzydenust yueOHOro npeamera « XuMus» Ha ypOBHe OCHOBHOI0 00111ero od0pa3oBaHusi
Yuenuk naywumecea:
* OIMCHIBATh CBOMCTBA TBép)II)IX, KUAKUX, Fa3006p33HI)IX BCIIECTB, BhIACIIAA UX CYIHCCTBCHHBLIC ITPU3HAKH,
* XapaKTEepU30BaTh BEIIECTBA 10 COCTABY, CTPOEHUIO U CBOMCTBAM, YCTAHABIMBATH IPUUMHHO-CIEACTBEHHBIE CBA3U MEKY JaHHBIMU XapaKTEPUCTUKAMHU
BEILIECTBA;
* PACKpBIBATh CMBICJI OCHOBHBIX XUMHUYECKUX MMOHATUH «aTOM», «MOJIEKYJIA», «XUMUUYECKUHN JIEMEHTY, «IIPOCTOE BEIIECTBOY, «CJIOKHOE BELIECTBOY,
«BAJIEHTHOCTBY, UCTIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;



* M300paXkaTh COCTaB MPOCTEHUIIINX BEIIECTB C IMOMOIIBI0 XUMUYECKUX (HOPMYIT U CYIITHOCTh XUMHUECKUX PEAKIUN C TTOMOIIBIO XUMUYECKIX ypaBHEH Hif;

* BBIYUCJISATH OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACChl BEIIECTB, & TAKKE€ MaCCOBYIO JJOJIFO XUMHYECKOTO 3JIEMEHTA B COSAMHEHUSX JIJIs1 OLIEHKHU UX
MPAaKTUYECKON 3HAYMMOCTH;

* CPaBHMBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHUs, KHUCIIOTBI, COJIU;

* KJTaccu(hUIMPOBATH OKCHJIBI 1 OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTAaBY;

* [10JIb30BAThCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON MOCYI0M;

* IPOBOJIUTH HECJIOKHBIE XMMUYECKHE OTIBITHI U HAOIIOACHUS 32 M3MEHEHUSIMH CBOMCTB BEIIECTB B IMPOLIECCE UX MPEBPAIIEHU; COOII0AaTh MpaBuila TEXHUKU
0€301MacHOCTH MPH MPOBEACHUN HAOIIOIEHUI U OTIBITOB;

* pa3IM4aTh IKCIEPUMEHTAIBHO KHCIIOTHI U MIEIOYH, MOJIb3YSICh HHANKATOPAMH; OCO3HABATh HEOOXOJUMOCTH COOIIOIEHUS MEp O€30MacHOCTH IPU 00paIIeHUN
C KACJIOTaMH U ILEJIOYaAMH.

* PacKpbIBaTh CMBICI Ieproandeckoro 3akona J[. . Menneineena;

* OIIUCBIBAThH U XapaKTEPHU30BaTh TAOIUYHYIO (HOPMY EPUOANUECKON CUCTEMbI XUMUYECKHX AJIEMEHTOB;

* XapaKTEepU30BaTh COCTAB aTOMHBIX SJIEP U PACIPEIEICHUE YUCIIA DJIEKTPOHOB 110 3JIEKTPOHHBIM CJI0SM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJblX IIEPHUO/IOB
MEPUOIUYECKON CUCTEMBI, a TAKKE Kausl U KaJIbLIUS;

* pa3nauyaTh BUJbl XUMUUECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HETOSIPHYIO M METAJUIMYECKYIO;

* U300paXkaTh JMEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00PAa30BAHHBIX XUMUUYECKHUMHU CBSI3IMHU Pa3HOTO BU[IA;

* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAININYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKHX;

* XapaKTepU30BaTh XUMUYECKUE IIEMEHTHI U UX COCTUHEHUS Ha OCHOBE MOJIOXKEHHUS HIIEMEHTOB B MEPUOIUYECKON cUCTEME U OCOOEHHOCTEH CTPOCHUS UX
aTOMOB;

* XapaKTepU30BaThb HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE MEPUOJUUYECKOTO 3aKOHA U MIEPUOANYECKON CUCTEMbl XUMUYECKUX AieMeHToB /[, U.
MenzeneeBa; * 00bSICHATH CyTh XUMUYECKUX IIPOLIECCOB U UX MPUHIMIHUAIBLHOE OTINYHE OT (PU3NUECKUX;

* Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEAKIUN;

* YCTaHABJIMBATh NPUHAJIEKHOCTh XUMUYECKON PEAKIMU K ONpPE/IeIEHHOMY TUITY IO OJHOMY U3 KJIacCU(PUKAIIMOHHBIX IPU3HAKOB: 1) MO YHCITy U COCTaBy
MCXOJHBIX BEIIECTB U MPOAYKTOB peakinu (Peakiuy COeAMHEHNUS, PA3JI0KEeHUS, 3aMEeIeHHsI 1 00MeHa); 2) 0 BbIICTICHUIO WM MOTTIOMIEHUIO TETUIOTHI
(peakiuu YK30TepPMUYECKHUE U SHIOTEPMUUECKHE); 3) IO U3MEHEHHUIO CTETICHEW OKUCIICHUSI XUMUYECKHUX JIEMEHTOB (PEaKIIMi OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIE); 4) 110 00paTUMOCTH Tpoliecca (peakiuu oOpaTuMble U HEOOpaTUMBbIE);

* COCTaBJIATh YPABHEHUS AIEKTPOIUTUUECKON JTUCCOLUAIIUHN KUCIIOT, IEJI0Yel, COJIeH; MOIHbIE M COKpAIIEHHbIE MOHHBIE YPABHEHUS PEaKIMil 0OMeHa;
YpaBHEHUSI OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHiA;

* IPOTHO3UPOBAThH MPOAYKTHI XUMUYECKHX PEAKIHI 110 (opMyaaM/Ha3BaHUSIM UCXOHBIX BEIIECTB; OMPEENIATh NCXOHbIE BELECTBA 110 (OopMyJiaM/Ha3BaHUSAM
MPOJIYKTOB PEeaKlny;

* COCTaBIIATh YPAaBHEHUS PEAKI[Mil, COOTBETCTBYIOIIMX MOCIIEI0BATEIBHOCTH ((«IIETIOUKE») MPEBPAIICHUI HEOPraHMUECKHUX BEIIECTB PA3IUYHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE IKCIEPUMEHTA MPU3HAKU, CBUIETEIBCTBYIOLIUE O MPOTEKAHUN XUMUUYECKOU PeaKklny;

* IPUTOTOBJIATH PACTBOPHI C ONMPEAEIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA;

* OIPEIENATh XapaKTep Cpebl BOJAHBIX PACTBOPOB KUCIIOT U LIEIOYEN IO N3MEHEHUIO OKPACKU UHINKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEaKIUy, IOATBEPKAAIONINE HATUUUE B BOJIHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX HOHOB

* OIPENENATh MPUHAIC)KHOCTh HEOPTaHUIECKUX BEIIECTB K OJHOMY M3 U3YUEHHBIX KJIACCOB/TPYIIT: METAIIBI U HEMETAJUIbI, OKCU/IbI, OCHOBAHU I, KUCIIOTHI,
COJIN;



* COCTaBJIATH (POPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIPEIENATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbl HEOPTAaHUYECKHX COSAMHEHUH M0 BaJICHTHOCTSIM M CTETICHSIM OKHCJICHHUS DJIEMEHTOB, a TAKXKE 3apsAaM HOHOB, YKa3aHHBIM B TaOJIHIIE
PacTBOPUMOCTHU KHUCJIOT, OCHOBAaHUI U COJIEH;

* O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI (PU3NIECKUX U XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METAJUIOB M HEMETAJUIOB) U MX BBICIIUX OKCHJIOB,
00pa30BaHHbBIX AIEMEHTAMHU BTOPOI'O M TPETHET0 NEPHOOB;

* HA3bIBAaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTEPHBIE JIUIsl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEepHbIE ISl KAXKAO0I0 U3 KJIACCOB HEOPraHMUECKUX BEIIECTB: KUCIOT, OCHOBAHUM, COJIEH;

* [IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAIOIINX XUMUYECKHUE CBOMCTBA HEOPTaHUYECKHUX BEIECTB: OKCUA0B, KUCJIOT, OCHOBAHUM U COJIEH;

* OIIPEIENATh BEIECTBO-OKUCIUTEID U BEIIECTBO-BOCCTAHOBUTEIb B OKMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUS

* COCTaBJIATH OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIN OamaHc (U1 H3yUYEHHBIX PEAKIIUA) 10 MPEII0KESHHBIM CXeMaM PEaKIIHii;

* IPOBOJIUTH JJAOOPATOPHBIE OMBITHI, IOATBEPKIAIOIINE XUMUUECKUE CBONHCTBA OCHOBHBIX KJIACCOB HEOPraHUMYECKUX BEIECTB;

Yuenux nonyuum eosmorcnocmo nayuumuca:

* PaMOTHO 00palaThcs C BEIECTBAMU B IIOBCEHEBHOM KHU3HH;

* 0CO3HABaTh HEOOXOAMMOCTDH COOJIIOICHHSI TPABHII SKOJIOTUYECKH O€3011acCHOTO TIOBEACHNUS B OKPYKAIOIIEH MPUPOIHOI cpere;

* IOHUMATh CMBICI U HEOOXOAMMOCTh COOJIIOICHUS TIPEANUCAHHM, IPEAIaraéMblX B HHCTPYKIHUAX 110 UCIIOJB30BaHUIO JIEKapCTB, CPEJACTB OBITOBONM XMMHUU U
Ap-;

* UCIOJIb30BATh NPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH IPH BBIIIOJHEHUHU MCCIIE0OBATEIBCKUX MPOEKTOB 110 U3YYEHHIO CBOMCTB, CIIOCOOOB NOIYUYEHUS U
pacro3HaBaHUs BEUIECTB;

* pa3BUBaThb KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YsI CPE/ICTBA YCTHOM M MUCbMEHHOW KOMMYHHKAIIMM IPU paboTe ¢ TEKCTaMu ydeOHUKa U
JIOTIOJTHUTEIBHON JIUTEPaTYpOH, CIIPAaBOUYHBIMH TaOIMIIAMU, IPOSBIISATH TOTOBHOCTh K YBaKEHUIO NHOM TOUKH 3pEHUS IIPU 00CYKJIEHUU PE3YyIbTaTOB
BBITOJIHEHHON pabOThI;

* 00BEKTHBHO OLIEHUBATh MH(OPMALIMIO O BEIIECTBAX U XMMHUECKUX MPOIIECcCcax, KpUTUYECKH OTHOCUTHCA K IICEBIOHAYYHON MH(POpMaIK, HEJOOPOCOBECTHOM
peKiIaMe, Kacarolleics UCI0JIb30BaHUs Pa3INYHBIX BEILECTB.

* OCO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM JIJI IPAKTUYECKON JEATEIbHOCTH YEIOBEKA;

* ONMCHIBATh U3YYEHHbIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI IOTHKY CUCTEMHOIO aHaJIn3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSX NEPUOANYECKON CHCTEMbl XUMUUECKHUX AJIEMEHTOB JJIs1 O0OBSICHEHUS U MTPEIBUICHUSI CBOMCTB KOHKPETHBIX BEILIECTB;
* pa3BUBaTh HH(POPMAIIMOHHYIO KOMIIETEHTHOCTb IOCPECTBOM YIIyOIeHus 3HaHUH 00 MCTOPUU CTAaHOBJICHUS XMMHUYECKON HayKH, €€ OCHOBHBIX MOHATHUH,
MIEPUOIMYECKOT0 3aKOHA KAK OJTHOTO U3 BAXKHEHMIIINX 3aKOHOB IPUPOJIBL, & TAKKE O COBPEMEHHBIX JTOCTHKCHUAX HAYKH M TEXHUKH.

* COCTaBIISATh MOJICKYJISIPHBIE U IIOJIHBIE HOHHBIE YPABHEHUS 110 COKPALEHHBIM MOHHBIM YPAaBHEHUSIM;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAOIINX CYIIECTBOBAHUE B3aNMOCBSI3U MEXy OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKHUX BELIECTB;

* IPOrHO3UPOBATH PE3yIbTATHI BO3JCHCTBUS Pa3IMUHBIX (PAKTOPOB HA N3MEHEHNE CKOPOCTH XUMHUECKON PeaKlny;

* IPOTHO3UPOBATH PE3YyIbTAThl BO3AECUCTBUS Pa3IMUHbIX ()aKTOPOB HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHSI.

* IPOrHO3UPOBATh XUMUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHUS;

* IPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATH OKMCIUTEIbHbIE UM BOCCTAHOBUTENbHBIE CBOMCTBA C YUETOM CTENEHEH OKHMCIIEHUS 3JIEMEHTOB,
BXOJAIIMX B €0 COCTaB;

* BBISIBJISITh CYIIIECTBOBAHME M'€HETUYECKON B3aUMOCBSI3M MEXK/1y BEIECTBAMH B PAJlY: IPOCTOE BEHIECTBO — OKCUJ — TMJIPOKCH]I — COJIb;



* OpraHru30BbIBAThH, MIPOBOAWUTH YUCHUYCCKUC IIPOCKTEI 10 UCCIICAOBAHUTIO CBOMCTB BCIICCTB, UMCIOMIUX BA’KHOC MPAKTUYCCKOC 3HAYCHHUC

dopmMbl OPpraHu3annu y4eOHbIX 3aHATHIA:

OcHoBHOM (opMOil opranuzanuu yu4eOHOT0 mpoliecca SBIsSeTCs KIACCHO-YpOUHas cucTema: (ppoHTalbHasA, MHAWBUyaIbHAs U TPYIIIOBasi, HAOIIOICHNUS,
OIIBITHI.

@®opMbI IPOBEPKHU M OLIEHKHU Pe3yJIbTaTOB 00y4YeHMS

(OpPMBI MPOMEKYTOYHOT'O, UTOTOBOT'O KOHTPOJISI U YCTHBIN ONpocC (cobeceI0BaHme), TOM YMCIIE MTPE3ESHTAINH, 3alUTa COOOICHH, TPOCKTHBIX,
UCCIIEIOBATENBCKUX paboT

Cnoco0bl NPOBEPKH U OLEHKHU Pe3yJIbTATOB 00y4eHHs: YCTHBIC, TPOBEPOUYHBIC PAOOTHI, TECTOBBI KOHTPOJIb, IPAKTUIECKHE U KOHTPOJIBHBIE pAOOTHI.

III.Conepxxanue Kypca «Xumus». 8 kiace.

Tema 1. BBenenne B xummnio (6 1)

XUMUs — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALLCHUSIX.

[TonsiTHE 0 XUMUYECKOM HJIEMEHTE U JopMax ero CymeCTBOBaHHMs: CBOOOIHBIX aTOMaX, MPOCTHIX U CIIOKHBIX BELIECTBA

[IpeBpamenus BemecTB. OTINYNE XUMUYECKUAX PEAKIUNA OT (PU3NIECKUX SABIICHUIA. POJIb XUMHHM B )KU3HU YEIIOBEKA.

KpaTkue cBeeHus U3 UCTOpUM BO3HUKHOBEHUS U pazButus xumui. [lepuon anxumun. [lonstue o punocodekom kamue. Xumus B X VI B. PazButue xumuu
Ha Pycu. Posib 0TeueCTBEHHBIX YUEHBIX B CTAHOBJIEHUU XUMUYECKOM Hayku - paboTel M. B. JlomonocoBa, A. M. bytieposa, /1. 1. Menneneesa.

XuMuYecKasi CAMBOJIMKA. 3HAKH XUMHUYECKHX AJIEMEHTOB U MPOUCXOXKACHHUE UX Ha3BaHUI. Xumudeckue Gopmyisl. MHAEKCH 1 KOOPDUITUEHTHI.
OTHOCHTEIbHBIC AaTOMHAS H MOJIEKYJISIpHAst Macchl. PacdeT MaccoBO# 10JIM XUMUYECKOTO JIeMEHTa 1Mo (hopMyJie BemecTna.

[Tepuonuueckas cucrema xumuueckux snnemMeHToB [[. . MenzeneeBa, ee cTpykTypa: Majble U 00JIbIINE IEPUOABI, IPYIIILI U TOATPYIIHI (IJIaBHAS U
nobouHas). [lepuonnueckas cucrema Kak CpaBo4HOE ocoOue AJis MOJIy4EHUs! CBEACHUN 0 XUMUYECKUX JIEMEHTaX.
PacuérHble 3amaun.

1. HaxoxaeHue OTHOCUTEIHLHON MOJIEKYJIIPHOM MacChl BEIIECTBA M0 €r0 XUMMUYECKOH dhopmyIie
2. BeluucneHne MaccoBOM JOIM XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE MO €ro popmyIie.

IpakTuyeckasi padora Ne 1 [IpaBuna TeXHUKH O€30MaCHOCTH MpU paboTe B XuMHU4ueckoM kabunere. JlabopaTopHoe o0opyoBaHre U 0OpaIeHue ¢ HUM.
IIpakTnyeckas padora Ne 2 HabGnroneHue 3a ropsiueit CBeYOu.
Ilpeomemmowie pezyromamot 00ydeHUs
VYyamuiics 10JIKEH YMETh:
* HCII0JIb30BATh MIPH XapaKTEPUCTHKE BEIIECTB MOHATHS: «aTOM», «MOJIEKYJIa», «XUMHUUECKUH FITEeMEHT», «XUMUYECKUH 3HAK, WM CUMBOJ», «BEIIECTBOY,
«IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBO», «CBOMCTBA BEIIECTBY, «XUMHUYECKHE SIBICHU», «PU3UUECKUE SIBICHUSY, «KOI(PPUIUEHTH», «MHICKCH»,
«OTHOCHUTENIbHAsI aTOMHAsi MacCa», «OTHOCUTENIbHAS MOJIEKYJIIpHAs Maccay, «MaccoBasi J10Ji SJIEMEHTay;
* 3HaTh: IPEAMETHI U3yUEHUS €CTECTBEHHOHAYYHBIX IUCLUIUIMH, B TOM YHCII€ XUMUN; XMMUUECKUE CUMBOJIbI, UX Ha3BaHUS U IPOU3HOLICHHUE;
* KJ1accu(UIMPOBATh BEUIECTBA [0 COCTaBY Ha IIPOCTHIE U CIIOXKHBIE;
* pa3naMyaTh: TEJA U BEIIECTBA; XUMUYECKHUM 3JIEMEHT U MPOCTOE BEIIECTBO;
* OHUCBIBATH: (DOPMBI CYIIECTBOBAHUS XUMUUECKHUX 3JIEMEHTOB (CBOOOAHBIE aTOMBI, TPOCTHIE BELIECTBA, CJIOKHBIE BELIECTBA); TAOIUYHYIO popMy
[lepuonuyeckoil cucTeMbl XUMHUECKUX AJIEMEHTOB; MOJIOKeHHUE d1eMeHTa B Tadiuue JI. . MenneneeBa, HCIONIb3Ysl MOHITHUS «IIEPUOI», «TPYIIAY, «TJIaBHAS
MOArPYyIIay, «000YHAsI MOATPYIIAY; CBONCTBA BEIIECTB (TBEPIBIX, )KUJIKUX, Fa3000pa3HbIX);



* 00BSCHATDH CYITHOCTh XUMHYECKHUX SBIICHUH (C TOYKH 3PEHHSI aTOMHO-MOJICKYJISIPHOTO YUCHHS ) U UX MPUHIUITHATILHOE OTINYHE OT PU3NIESCKUX SBICHUI;
* XapaKTepU30BaTh: OCHOBHBIE METO/IbI U3yUCHHS €CTECTBEHHBIX AUCUUILINH (Ha0JI0IeHNe, SKCIIEPUMEHT, MOIETTUPOBAHNUE); BEIIECTBO 110 €r0 XMMHUYECKOI
(dopMmyIie coriacHo IIany: KayeCTBEHHBIN COCTaB, TUI BELIECTBA (IIPOCTOE MIIM CIIOKHOE), KOJTMUECTBEHHBIN COCTaB, OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca,
COOTHOIIIEHHE MACC 3JIEMEHTOB B BEILIECTBE, MACCOBBIE JIOJIM 3JIEMEHTOB B BEILIECTBE (17151 CIIO’KHBIX BEUIECTB); POJIb XUMHHU (TIOJIOKUTEIBHYIO U
OTPHULATENIbHYIO) B )KU3HU YEJIOBEKA, ApI'YMEHTUPOBATh CBOE OTHOLIEHHE K 3TOH Mpolieme;

* BBIYHCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO MacCy BEIIeCTBAa U MAaCCOBYIO JOJK0 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUSX;

* POBOJIUTH HAOIIOJACHHUS CBOMCTB BEIIECTB U SIBJICHHM, TPOUCXOISIINX C BEIIECTBAMH,;

* cOOMI0IaTh MpaBUiIa TEXHUKU O€30MaCHOCTH IIPH MPOBEACHUN HAOII0IeHUH U 1a00paTOPHBIX OMBITOB.

Memanpeomemnmnuie pe3yibmampl 00y4CHUS

VYyamuiics 10J’KEH YMETh:

* OTIPE/EIATH MPOOJIEMBI, T. €. YCTAaHABIUBATh HECOOTBETCTBUE MEXK/TY KEIIAEMBIM M ICHCTBUTEIIBHBIM;

* COCTaBIIATD CIOXHBIN TJIAH TEKCTA;

* BJIAJIETh TAKUM BUIOM H3JI0’KEHUS TEKCTa, KaK IOBECTBOBAHMUE;

* [10J1 PyKOBOJCTBOM YUHUTEJsI MPOBOJUTH HETIOCPEICTBEHHOE HAOIIOICHUE;

* [10J1 PYKOBOJICTBOM YUHUTEINS OPOPMIISTH OTUET, BKIIOYAIONINI OMMCaHue HAOIIOACHNUS, €TO PE3YJIbTaTOB, BEIBOIOB;

* HCII0JIB30BATh TAaKOM BUJ MBICIEHHOTO (MA€abHOT0) MOICTUPOBAHUS, KaK 3HAKOBOE MOJICTHpPOBaHHUE (HA IpUMEpE 3HAKOB XUMUYECKUX IIEMEHTOB,
XUMHYECKHX (HOpMYII);

* HCII0JIB30BATh TAaKOM BUJ MaTepUaIbHOTO (IIPEIMETHOTO0) MOICIHPOBAHUS, KaK (PU3HUEeCKOe MOJIeTUpOBaHe ( MOJICTUPOBAHUE AaTOMOB U MOJIEKY);

* MOJTy4aTh XUMUYECKYIO0 HHPOPMALIUIO U3 PA3ITUYHBIX HCTOYHUKOB;

* OIpEeNeNITh OOBEKT U aCHEeKT aHallu3a U CUHTE3a;

* OIPENENSITh KOMIIOHEHThI 00bEKTa B COOTBETCTBUHU C aCIIEKTOM aHAJIW3a U CUHTE3a;

* OCYIIECTBIIATH KAUECTBEHHOE U KOJIMYECTBEHHOE OMICAHNE KOMIIOHEHTOB O0BEKTA;

* OIPENENSITh OTHOLICHHSI 00BEKTA C APYTUMHU O0BEKTaAMU;

* ONIPEIENSATh CYIIECTBEHHBIC TPU3HAKU 00BEKTA.

Tema 2. AToMbI XUMHYeCKHX dJ1eMeHTOB (10 u)

ATOMBI KaK (popMa CyIIECTBOBAHUSI XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB. J[0Ka3aTeIbCTBA CII0KHOCTH CTPOEHHUS aTOMOB.
Omnsitel Pesepdopaa. [lnanerapuas Moenb CTPOSHHSI aToOMa.

COCTaB ATOMHBIX smep: HpOTOHBI 158 HCﬁTpOHBI. OTHOCI/ITCJ’IBHaSI aTOMHas Macca. B3aI/IMOCB${313 HOHSITI/II\/JI «HpOTOH», ((HCfITpOH», «OTHOCHUTCJIBHAsA aTOMHAast
Macca.
I/I3M6H6HI/IG quciia HpOTOHOB B smpe aTomMa - o6pa303aHI/Ie HOBBIX XUMHWYCCKHNX DIJICMCHTOB.
H3meHneHue yncna HEMTPOHOB B siApe aToMa - 00pa3oBaHue U30TONOB. COBpeMEHHOE OMpe/IeIeHNEe IOHITUS «XUMUYECKUH dTIeMeHT». M30TOombI Kak
Pa3HOBHUJIHOCTH aTOMOB OJTHOTO XMMHYECKOTO DJIEMEHTA.
OnexTpoHbl. CTpoeHUE IIEKTPOHHBIX 000I04YeK aTOMOB XUMUYecKuX 1eMeHToB Nel-20 nepuonnyeckoit cuctemsl 1. . Menneneesa. [Tonsatue o
3aBEPIICHHOM W HE3aBEPIICHHOM AJIEKTPOHHOM CJI0€ (IHEPTreTUYECKOM YPOBHE).

[Tepuoandeckas cucteMa XuMudeckux demMenToB J[. 1. MenneneeBa u cTpoeHre aTOMOB: (PHU3UYECKHI CMBICI TOPSIKOBOTO HOMEPA AJIEeMEHTa, HoMepa
TPYIIIIBI, HOMEpa NePHo/Ia.



H3meHeHue yncna 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOT0 DJIEMEHTA - 00pa30BaHUe TOJOKUTEIBHBIX U OTPUIATEIILHBIX HOHOB.
Hownsl, 06pa3oBaHHbIE ATOMaMH METAJUIOB U HEMETaJUIOB. [ [puunHbl N3MEHEHUs METAIITIMYECKUX U HEMETaNIMYECKUX CBOMCTB B MEPUOaX U TpyIax.
OObpazoBanue 6uHapHBIX coenuHeHui. [lonsTre 00 noHHOU cBsi3u. Cxembl 00pa30BaHMs HOHHOM CBS3H.

B3aunmojeiicTBie aTOMOB XUMHUYECKHX JIEMEHTOB-HEMETAIOB MEX/1y cOO0M - 00pa3oBaHUe ABYXaTOMHBIX MOJIEKYI MPOCThIX BemlecTB. KoBaneHTHas
HETMOJIAPHAS XUMUYECKas CBS3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumoielicTBE aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAIIOB MEX/Ty CO00M - 00pa3oBaHre OMHAPHBIX COCTUHEHUI HEMETAILIOB.
DNeKTpooTpULATENbHOCTh. [[OHATHE O KOBAJIEGHTHOMN MOJIIPHOM CBS3H.
B3aumojeiicTBE aTOMOB XUMHUYECKUX JIEMEHTOB-METAIUIOB MEXKIY COO0M - 00pa30BaHHE METAIITMYECKIX KPUCTAILIOB. [IoHITHE O METaNIMYECKOM CBSI3H.
JdemoHcTpanuu. Mojenu aTOMOB XUMHUYECKHUX 31eMeHTOB. [lepuoauyeckas cucrema xumuueckux snemeHToB J[. . Menzaeneesa.
IIpeomemmnoie pe3yromamapl 00y4eHUS
Yyamuiics J0JKEH YMETh:
* UCIIOJIB30BaTh MIPU XapAKTEPUCTUKE ATOMOB MOHATHUA: «IIPOTOH», KHEUTPOHY, «IJIEKTPOH», «XUMHUYECKUN JIEMEHT», «MACCOBOE YHCIIO», «H30TOI»,
«AJIEKTPOHHBIN CIION», «IHEPreTUYECKUN YPOBEHbY, «3JIEMEHTBI-METAJIIbI», «3JIEMEHThI-HEMETAJUIbI»; IPU XaPAKTEPUCTUKE BEIIECTB MOHITHUS «MOHHAs CBS3bY,
«MOHBD», «KKOBAJICHTHAS HEMOJISIPHAS CBSI3b», «KOBAJIEHTHAS MOJISIPHAS CBA3bY, «AJIEKTPOOTPULIATEIIBHOCTDY, «BAJIEHTHOCTH), «METAJUTMYECKAS CBSA3bY;
* OIIMCHIBATh COCTaB U CTPOEHUE aTOMOB 3JIEMEHTOB € MOPsAKOBBIMU HOMepamu 1—20 B [leproanueckoit cucteme xumudeckux 35meMeHToB /1. 1. Menneneesa;
* COCTaBJISITh CXEMBbI PACIIPEACIICHHSI JIEKTPOHOB 10 AJICKTPOHHBIM CJIOSIM B JIEKTPOHHON 000JI0YKE aTOMOB; CXEMbI 00pa30BaHUs Pa3HBIX TUIIOB XUMHYECKOU
CBs13U (MOHHOM, KOBAJIEHTHOM, METAJJIHYECKO);
* 00BSCHATH 3aKOHOMEPHOCTH U3MEHECHHSI CBOMCTB XUMHUYECKUX JICMEHTOB (3aps/IOB SA€p aTOMOB, YMCIIA AJICKTPOHOB HA BHEIITHEM AJICKTPOHHOM CJIOC, YHCIIO
3aIMOHIEMbIX JIEKTPOHHBIX CIIOEB, PAJANYC aTOMa, SJIEKTPOOTPUIIATEIbHOCTD, METANTNYECKIE U HEMETAIITNYEeCKHE CBOMCTBA) B MeproIax U rpynmnax (TJIaBHBIX
noarpynnax) Ilepnoanueckoil cucreMbl xumuueckux aeMeHToB Jl. V1. MenzaeneeBa ¢ TOUKU 3peHUsI TEOPUU CTPOEHUS aTOMa;
* CPaBHUBATh CBOMCTBA aTOMOB XMMUYECKHUX 3JIEMEHTOB, HAXOJAIIUXCS B OJHOM IIEPUOJE UM TIIaBHOM noArpynie [leprnoanueckoi CUCTEMBI XUMUYECKUX
sanemenToB J[. . MenpeneeBa (3apsa0B siiep aTOMOB, YMCIa SJIEKTPOHOB HA BHEUTHEM AJIEKTPOHHOM CJI0€, YMCJIO 3aMOTHAEMBIX SJIEKTPOHHBIX CIIOEB, PAIUyC
aToMa, SJIEKTPOOTPULIATETHPHOCTh, METAJUIMYECKHE U HEMETAIITNYECKIE CBONCTBA);
* JIaBaTh XapaKTEPUCTUKY XUMUYECKUX IJIEMEHTOB I10 UX MoJokeHuto B [lepronnueckoit cucreme xumudeckux 3neMenToB /. M. MenneneeBa (XumMudeckuii
3HaK, MOPAIKOBBIA HOMED, IEPUOJ, TPYIIIA, NOATPYIIIA, OTHOCUTEIbHAS aTOMHAs Macca, CTPOEHUE aToMa — 3apsij sApa, YUCIIO IPOTOHOB U HEUTPOHOB B
sipe, O0IIee YHUCIIO YIEKTPOHOB, PACTIPECICHUE JIEKTPOHOB TI0 SJIEKTPOHHBIM CIIOSIM);
* OIPENENSITh TUIl XUMUYECKOH CBsI3U IO (hOopMyIie BEIIECTBa;
* IPUBOJUTH NMPUMEPHI BEIIECTB C PA3HBIMU TUIIAMH XUMUYECKOU CBA3U;
* XapaKTepU30BaTh MEXaHU3Mbl 00pPa30BaHMsI KOBAJICHTHON CBsI3M (OOMEHHBIH ), MOHHOU CBSI3U, METAJUTMUECKOH CBSI3U;
* YCTaHABIIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBS3U: COCTAB BEILIECTBA — TUIT XUMHUYECKOM CBSI3H;
* COCTaBIATH (hOPMYIIBI OMHAPHBIX COEAMHEHUN TIO BaJICHTHOCTH;
* HAXOJUTH BaJCHTHOCThH PJIEMEHTOB IO (popMyIie OWHAPHOTO COCTUHEHHSI.
Memanpeomemmnuie pe3ynomamal 00yIeHUs
VYyamuiicst JOJKEH YMETh:
* (hopmynHpOBaTH TUTIOTE3Y MO PEIICHUIO MTPOOIIEM;
* COCTaBJISATH IJIaH BHITIOJIHEHUS YIEOHOU 3a/1a4H, PEIICHUS MPOOJIeM TBOPUYECKOTO M TTOMCKOBOTO XapaKTepa, BBITIOJHEHHSI IIPOEKTa COBMECTHO C YUHUTEIIEM;



* COCTaBJISATb T€3UCHI TEKCTA;

* BJIQZICTh TAKUM BHJIOM H3JI0KEHHSI TEKCTA, KaK OIUCAHHUE;

* HCMOJB30BaTh TAKON BUJ MBICIEHHOTO (MI€aJIbHOT0) MOICIMPOBAHUS, KAK 3HAKOBOE MOJICIMPOBAaHKE (HA IPUMEPE COCTABIICHUS CXEeM 00pa30BaHuUs
XUMHUYECKOH CBSI3H);

* UCMOJB30BaTh TAKOM BUJ MaTepUabHOTO (IIPEAMETHOT0) MOACIUPOBAHHUS, KaK aHAJOTOBOE MOJICTUPOBAHHUE;

* MCII0JIB30BATh TAaKOM BUJ MaTE€pUaIbLHOTO (IIPEIMETHOT0) MOIEIUPOBAHUS, KaK (PU3HUECKOe MOJIEIUPOBaHKe (Ha MpUMepe MOIeNIeii CTPOCHUS aTOMOB);
* OIIPEENSATh OOBEKTHI CPABHEHUS U ACTIEKT CPAaBHEHUSI OOBEKTOB;

* BBINIOJIHATH HEMOJIHOE OJIHOJIMHEHHOE CPaBHEHHUE,

* BBINOJIHATH HEMOJIHOE KOMIIEKCHOE CPaBHEHUE;

* BBINIOJIHATH MIOJTHOE OJIHOJIMHEHHOE CpaBHEHHE.

Tema 3. IIpocTsie BemecTBa (74)

[TonoxkeHre METAIJIOB U HEMETAIIJIOB B IEPUOINYECKO cucTeMe xuMuieckux sinemMentoB J[. M. MenneneeBa. Baxkneiiime mpocThie BeHIeCTBa - METAILIIbI:
KeJe30, AMIOMUHUH, KaJablUid, MarHuil, HaTpui, kanuid. O01me pu3nuecKkre CBOMCTBA METAIIOB.

Bakneiimume mpocTeie BellecTBa - HEeMeTallIbl, 00pa30BaHHbIE aTOMaMU KHUCIOPO/a, BOJOPO/Ia, a30Ta, cephl, pocdopa, yrinepona. CriocoOHOCTH aTOMOB
XUMHYECKHX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - AJUIOTPOIHSL. AJUIOTPOIHBIE MOIUpUKAIMK Kuciopoaa, pocdopa u oyiosa.
MerTannndeckue 1 HEMETAJUTMUECKHUEe CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTD JIEJIEHUSI TPOCTHIX BEIIECTB HAa METAJUIbl U HEMETAaJLIbI.
[Tocrostnnas ABoranpo. KonmuectBo BemectBa. Moib. Mossiprast macca. MomsipHbIi 00beM ra3000pa3HbIX BemecTB. KpaTHble eTUHHIIBI KOJTHYECTBA
BEIIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MUJUTUMOJISIPHAS. M KWJIOMOJIIPHAs. MAacChl BEIIECTBA, MUJLTUMOJISIPHBINA U KUJIOMOJISIPHBINA 00bEMBI Ta3000pa3HbIX
BELIECTB.

Pacyets! ¢ ncnosnb30BaHUEM MOHITHH «KOJIMYECTBO BEUIECTBAY, «MOJIIPHAS Maccay, «MOJIAPHBIA 00bEM ra30B», «IIOCTOSTHHAST ABOTaIpO».
PacyerHble 3a1a4u.

1. Beruncnenne MOJSIpHOI MaccChl BEIIECTB IO XUMHUYECKUM (popmyram.

2. PacueTsl ¢ HCTIOJIb30BaHUEM TTOHSTUH «KOJMYECTBO BEIIECTBAY, «MOJISIPHASI Maccay, «MOJIIPHBIN 00BEM Ta30B», «ITOCTOSTHHAsT ABOTaIpoy.
JemoncTpanun. Hekotopbie MeTaIbl U HEMETAILIbl KOJHMYECTBOM BemlecTBa 1 Mosb. MoJienb MOSIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.
Ilpeomemmvwie pezyromamot 00ydeHUs

VYyamuiics 10JIKEH YMETh:

* HCTIOJB30BaTh MPU XaPAKTEPUCTUKE BEIIECTB MOHATHUS: «METAJUIBI», «IIJIACTUYHOCTDY, «TEIJIONMPOBOIHOCTDY, «AJIEKTPONPOBOTHOCTEY, «HEMETAIIIBIY,
«@JUIOTPONUS», «AJUIOTPOITHBIE BUIOM3MEHEHUS, UITH MOTUDUKALIAN Y

* OMUCHIBATH MOJIOKEHUE AJIEMEHTOB-METAJIIIOB U 3JIEMEHTOB-HEMETAIIIOB B [lepronnueckoi cucreme xumuueckux annemeHToB . . Menneneena;

* KJ1acCU(UIIMPOBATH MTPOCTHIC BEIIECTBA HA METAJLIBI U HEMETAIUIBI, DJIEMEHTHI;

* OTIPEACIIATHh MPUHAJIC)KHOCTh HEOPTAHMUECKUX BEIIECTB K OJTHOMY M3 N3YYCHHBIX KJIACCOB — METAJLIBI U HEMETAJLIIBI,

* I0Ka3bIBaTh OTHOCUTEIBHOCTH JCJIEHUS MPOCTHIX BEUIECTB HA METAJJIBI 1 HEMETAILIBI;

* XapaKTepU30BaTh 00IIHE PU3NIECKIE CBOMCTBA METAILIOB;

* YCTAHABJIMBATh MPUYMUHHO-CIIEICTBEHHbBIE CBA3U MEXAY CTPOCHHEM aTOMa U XUMUYECKOM CBSA3BIO B MPOCTHIX BEILIECTBAX — METAJIaX U HEMETaJllax;
* 00BACHATH MHOTOOOpa3He MPOCThIX BEUIECTB TAKUM (PAKTOPOM, KaK aJIOTPOIUS;

* ONUCHIBATH CBOICTBA BEIIECTB (HA MPUMeEpax MPOCTHIX BEUIECTB — METAJUIOB U HEMETAJIOB);

* coOMIOIaTh IpaBMIJIa TEXHUKHU 0€30MMaCHOCTH TP MPOBEICHUN HAOIIOICHUH U JTA0OPATOPHBIX OTBITOB;



* MCII0JIB30BATH IIPH PELIECHNUN PACUETHBIX 3a/1a4 MOHATHUSA: «KOJUYECTBO BEIIECTBA», «MOJIbY», IIOCTOSTHHAs ABOraspoy, «MOJIIpHAs Maccay, «MOJISIPHBII
00bEM I'a30B», «KHOPMAJIbHbIE YCIOBUSI»;

* IPOBOJIUTH PACUETHI C UCIOIH30BAHNUEM MOHITHI: «KOJIMYECTBO BEIIECTBA», «MOJIIPHAsI MAaCcCay, «KMOJISIPHBIH 00BEM ra30B», «IIOCTOSTHHAsT ABOTaIpO».
Memanpeomemmnuwie pezynvmamut 00y4eHUs

VYyamumiics 0JIKEH YMETh:

* COCTaBJIATh KOHCIIEKT TEKCTA;

* CAaMOCTOATEJILHO HCIIOJIb30BATh HEIOCPEACTBEHHOE HAOIIIOICHUE;

* CaMOCTOATEJIBHO 0(OPMIIATH OTYET, BKJIIOUYAIOIINI ONUCaHNUE HAOIIOIEHHs], €r0 pe3yIbTaToB, BHIBOJIOB;

* BBIIIOJIHATH IIOJJHOE KOMILJIEKCHOE CPABHEHMUE;

* BBINOJIHATh CPAaBHEHHE 10 aHAJIOTHH

Tema 4. CoenuHeHUs1 XMMUYECKHUX 3J1eMeHTOB (14 1)

Crenienb okuciienus. OnpesesieHne CTeIeHN OKUCIICHUS AJIEMEHTOB 110 XUMHUYECKOH Gopmyne coequaerns. CoctaBienue (GopMys1 OMHAPHBIX COCTHHCHUN,
o0mmii croco0 nx Ha3bIBaHUs. bruHapHbIe coelMHEHUs: OKCUABI, XJIOpHbI, cynbhusl u ap. CoctaBienue ux Gopmyi. [IpencraBurenu okcuaoB: Boja,
YIJIEKUCIIBIN Ta3 U HeraiieHast u3BecTb. [IpeacTaBuTesnu IeTydnx BOJOPOAHBIX COCTMHEHHI: XJIOPOBOAOPOI U aMMHUAK.

OcHoBaHus, X COCTaB U Ha3BaHUs. PacTBOpUMOCTH OCHOBaHMi! B Bojie. Tabnuiia pacTBOPUMOCTH THAPOKCUIIOB U colielt B Boje. [IpeacraBurenu mienoyei:
TUAPOKCHUJIBI HATPUSI, Kausl ¥ Kaiblus. [ToHsTHe 0 KauecTBeHHBIX peakuusax. Muaukaropsl. U3MeHeHHe OKpacKy WHIUKATOPOB B IIETIOYHOM CpeIe.

Kucnotsl, ux coctaB u Ha3zBanus. Kinaccuduxarus kucnot. [IpeacraBurenu KUCIOT: cepHasi, COIsIHAsI U a30THAs. MI3MeHeHne OKpacku WHIAUKATOPOB B
KHUCJIOTHOM cpenie.

Conu kak MpoU3BOAHBIE KUCIOT M OCHOBaHMiA. X coctaB u HazBanus. PacTBopuMocTh cosneii B Bofe. [IpencraButenu coneii: XJIopua HaTpusi, KapOOHAT U
dbocdar kanpums.

AMop(dHBIE U KpUCTANTNYECKUE BEIIeCTBA.

MexMoNeKyIIpHbIE B3aUMOIeUCTBHS. THUITBI KPUCTAJUTMUECKUX PEIIECTOK: MOHHAS, aTOMHAsI, MOJIEKYJISIPHASI M METAJITHYeCcKast. 3aBUCHUMOCTh CBOMCTB
BEILIECTB OT TUIIOB KPUCTAIUNIMYECKUX PEIIETOK.

BemectBa MONEKyYIISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHUSI. 3aKOH MOCTOSHCTBA COCTaBa ISl BEIIECTB MOJICKYJIIPHOTO CTPOCHHS.
Yuctele BemecTBa U cMecu. [IpuMepsl :KUIKNX, TBEPIBIX U Ta3000pa3HbIX cMeceil. CBOWCTBA YHCTHIX BeUIECTB U cMecel. Mx coctaB. MaccoBas u o0beMHast
JI0JIA KOMITOHEHTa cMecu. PacueTsl, CBsI3aHHbBIE C MCTIOJIb30BAaHUEM TTOHSTHUS JOJIS.
PacuérHbIe 3ama4n.
1. Pacyer MaccoBoil 1 00BEMHOM 10JIEH KOMIIOHEHTOB CMECH BEIIECTB
2. BepruucieHnne MaccoBOH JOJH BEIIECTBA B pACTBOPE MO U3BECTHOW MAcCce PAaCTBOPEHHOTO BEIIECTBA M MAcCe PACTBOPHUTETIS.
3. Brwruuciienne Macchl pacTBOPSIEMOT'O BEIIECTBA M PACTBOPHUTENIS, HCOOXOAMMBIX ISl IPUTOTOBJICHUS OTIPEICIIEHHOW MacChl pacTBOpa ¢ U3BECTHOU
MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA.
demoncTpanuu. O6pasisl OKCHIOB, KHCIIOT, OCHOBAaHUM U coyiei. Mojienn KpUCTAITMIECKUX PEIIETOK XJIOPHIa HaTpus, aiMasa, okcuaa yriepoaa (IV).
CriocoOsI pa3eneHus: CMeceid, JUCTUILISIIIHS BOIBL.
JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO C 00pa3IlaMu BEIIECTB Pa3HBIX KIaccoB. 2. Pa3nenenue cMecei.



IIpakTnueckas padora Ne 3.IIpurorosneHue pacTBopa caxapa ¢ 3aJJaHHONH MacCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA.

Ilpeomemmubwie pezyrvmamot 00ydeHUs

VYyamumiics 10JIKEH YMETh:

* HCIIOJIB30BATH IIPU XapPAKTEPUCTUKE BEIIECTB MTOHATHS: «CTEIICHb OKUCIECHUS», BAIEHTHOCTBY, «OKCUIBD», «OCHOBAaHUA», (ILEI0YN», «KA4eCTBEHHAs
peaxkuus», <MHIUKATOP», «KUCIOThI», «KUCIOPOACOAEPKAIINE KUCIOThI», «OECKUCIOPOIHBIE KUCIOThIY, «KUCIOTHAS CPEAY, «IIEJIOUHAs CPEaay,
«HelTpanpHas cpeiay, «kaita pH», «conn», «amopdHbIe BelecTBa», «KPUCTAIUINYECKHUE BEIIECTBAY, «KPUCTAJUINYECKAs PELIETKA, MOHHAs
KpUCTAJIJINYECKAsl pEIIEeTKa», «aTOMHAasl KpUCTAJTIMYECKasl pelIeTKay, «MOJIEKYJISIpHAs KpUCTAJIIMYECKasl peIIeTKay, «MeTallInyecKasi KpUCTaIndyecKast
PELLIETKA», «CMECHY;

* KJITacCU(hUIIMPOBATH CI0KHbIE HEOPTAaHUYECKUE BEIIECTBA MO0 COCTABY Ha OKCH/IbI, OCHOBAHUS, KHCJIOTHI U COJIM; OCHOBAHMS, KUCIIOTHI U COJIH I10
PacTBOPUMOCTH B BOJIE; KMCIIOTBI II0 OCHOBHOCTH U COJEP/KAHUIO KHCIOPOa;

* OIPEIENATh IPUHAIIEKHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY M3 U3YUEHHBIX KJIacCOB (OKCHJIbI, JETYYHE BOJOPOIHBIE COEIMHEHNUS, OCHOBAHNUS,
KHCIIOTHI, COJIN) TIO (hopmyIie;

* OIIMCBIBATH CBOICTBA OT/AEIBHBIX IPEACTaBUTENEH OKCUIOB (Ha IPUMEPE BOJIbI, YTIIEKUCIIOIO I'a3a, HEraleHOW U3BECTH ), JIETYUYUX BOJOPOIHBIX COEAMHEHUN
(Ha mpuMepe XJI0POBOIOPOJIa U aMMHaKa), OCHOBAHUH (Ha MpUMepe TUAPOKCUIOB HATPUs, KAJIUS U KaJIbLHs ), KUCJIOT (Ha IPUMEpe CEpHON KUCIIOTHI) U COJIen
(Ha mpuMepe XJIopHIa HaTpus, KapOoHaTa Kaiblus, ocdara Kanbus);

* OIIPEIENIATHh BAICHTHOCTD U CTENIEHb OKUCIICHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIIBI OKCHIOB, OCHOBAHUH, KHCIIOT M COJICH 110 BAJICHTHOCTSIM U CTEIICHSIM OKHCIICHHS 3JIEMEHTOB, a TAKXKe 3apsaaM HOHOB, YKa3aHHBIM B
TabJIUIe PACTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJIEH;

* COCTaBJIATh HA3BaHMsI OKCUJIOB, OCHOBAHUM, KUCIIOT U COJIEN; CPABHUBATH BAJIECHTHOCTb U CTETIEHb OKUCIIEHUS; OKCUbl, OCHOBAHMS, KUCJIOTHI U COJIU 11O
COCTaBY;

* HCII0JIB30BATh TAOJIMILy PAaCTBOPUMOCTH JJIsl ONPEAESIEHUS] PACTBOPUMOCTH BEILIECTB;

* YCTAQHABJIMBATh N'€HETUYECKYIO CBA3b MEX/Yy OKCHJIOM U TUAPOKCUIOM U HA000POT; MPUYMHHO-CIIEICTBEHHBIE CBA3H MEX/Iy CTPOCHHUEM aToMa, XMMUYECKOH
CBSI3bIO M TUIIOM KPHUCTAJUINYECKOUN PEIIETKH XUMHUUECKUX COETUHEHMI;

* XapaKTepU30BaTh aTOMHBIE, MOJIEKYJISIPHBIE, HOHHBIE METAJUIMYECKNE KPUCTAIUIMYECKHUE PELLIETKH; CPEly pacTBOpa C MOMOIIBIO Kajsl pH;

* IPUBOJIUTH IPUMEPHI BEUIECTB C Pa3HBIMU TUIIAMH KPUCTAJUIMYECKON pEIIeTKH;

* IPOBOJIUTH HAOJIIO/ICHNS 32 CBOWCTBAMHU BEIIECTB U SIBICHUSIMH, IPOUCXO/SAIINMU C BEIIECTBAMH;

* cOOJI01aTh MpaBUjIa TEXHUKN O€30MaCHOCTH IPH NMPOBEIECHNUN HAOII0OIEHUI U OTIBITOB;

* HCCJIEI0BaTh CPEAY PACTBOPA C MOMOUIBI0 HHAUKATOPOB; SKCIIEPUMEHTAIILHO Pa3iIMyaTh KUCIOTHI U HIEJIOYH, TIOJIb3YSICh HHANKATOPaAMU;

* HCII0JIB30BATh MIPH PEIICHNUN PACUETHBIX 3a/1a4 MOHATUS «MacCOBasi J0JIsI JIEMEHTA B BELIECTBE», «MACcCOBAas J0JIsl pACTBOPEHHOTO BEILIECTBAY, «00BbEMHAas
J0J1s5 ra3000pa3HOTO BEIIECTBAY;

* IPOBOJUTH PACUETHI C UCIIOJIb30BAHUEM MOHIATUN «MacCOBasi A0Sl 3JIEMEHTA B BEILIECTBEY», «MAacCOBas J0JIsl paCTBOPEHHOTO BEIIECTBA», «00BEMHAst 101
ra3o000pa3HOro BEIIECTBAY.

Memanpeomemmnuoie pezynvmamut 00y4eHUs

VYyamumiics 10JIKEH YMETh:

* COCTaBJIATh HA OCHOBE TEKCTa TaOJIUIIbI, B TOM UncIiie ¢ npuMeHenueM cpencts MKT;

* [10J1 PYKOBOJICTBOM YUHUTEJIS IPOBOJIUTH ONIOCPEIOBAHHOE HAOII0IeHNE

* 110/ PyKOBOJCTBOM yUUTENsI 0QOPMIISTH OTUET, BKIIFOYAIOLIUI ONHMCAaHUE SKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BHIBOJIOB;



* OCYIIECTBIIATh HHAYKTHBHOE 00001IeHIE (0T €IUHUIHOTO JOCTOBEPHOTO K 00IIEMY BEPOSITHOCTHOMY), T. €. ONIPEENISATh O0IIMe CYIeCTBEHHbIC TPU3HAKU
IBYX U 0oJsiee 00bEKTOB U (PUKCHUPOBATH UX B (DOPME MOHSTHS WIIH CY)KICHHS;

* OCYILECTBIIATH ACAYKTUBHOE 00001IeHNE (IT0IBEACHNE €IMHUYHOTO JOCTOBEPHOTO 10/1 00IIIee JOCTOBEPHOE), T. €. aKTyaTH3UPOBATh MOHATHE WU CYXICHHE,
Y OTOXKJIECTBIISATH C HUM COOTBETCTBYIOIIHE CYIIECTBEHHBIC TIPU3HAKN OJTHOTO HIIK 00Jiee 0OBEKTOB;

* OIPEIENISTh ACMEKT KIIACCU(UKAIINY;

* OCYILECTBIIATH KIacCU(UKAIUIO;

* 3HATh U UCIOJIL30BATh PA3IMYHBIC (DOPMBI MPEACTABICHUS KIaCCH(PUKAITUH.

Tema 5. U3menenus, npoucxoasimue ¢ Bemecrsamu (114)

[TonsiThe ABIEHUI KaK N3MEHEHUN, IPOMCXOAAIIUX C BEUIECTBAMHU. SIBJIEHUS, CBA3aHHBIE C N3MEHEHNEM KPUCTAJUIMYECKOTO CTPOCHHS BEILIECTBA IIPU
MIOCTOSTHHOM €TI0 COCTaBe, pu3nveckue sBieHus. Puzndeckue SBICHUS B XUMHUH: JUCTUIUISALNS, KPHCTAUTN3ALHsI, BEIMTAPUBAHUE M BO3TOHKA BEIIECTB,
LEHTPU(PYTUPOBAHUE.

SIBnenust, cBA3aHHbIE C U3MEHEHHEM COCTaBa BEILIECTBA, - XUMUUECKHUE peakuu. [Ipu3Haku U ycaoBus NpoTeKaHUs XuMudyeckux peakuuil. [lonstue 06 sk30-

U DHIOTEPMUYECKUX peakuusax. Peakiiuy ropeHus Kak 4acTHBIN ciydail 9K30TEpMUYECKUX PEAKLUH, MPOTEKAIOUINX C BBIICICHUEM CBETA.

3aKOH COXpaHEHHUsI MacChl BEMIECTB. XUMUYECKHE YPAaBHEHHUs. 3HAU€HUE WHACKCOB U Kod(durrenToB. CocTaBiIeHNE YPaBHEHUH XUMHUECKUX PEAKIIHH.
PacueTsl no XMMHUYECKMM ypaBHEHUsAM. PelieHne 3ajau Ha HaX0XKICHHE KOJIMYECTBA BEILECTBA, MACChI MJIIM 0ObeMa MPOJYKTa PeaKkUH 110 KOJIUYECTBY
BELIECTBA, Macce WK 00bEMY UCXOJHOTO BELIECTBA.  PacueTsl ¢ UCIOIb30BAaHUEM MMOHATHUS «JI0JIs1», KOT'/1a UCXOJHOE BEIIECTBO JAaHO B BUJE PacTBOpa C
3aJJaHHOM MacCOBOM J0JI€l pACTBOPEHHOI'O BEILECTBA WJIK COJEPKUT ONPEACIECHHYIO IOJII0 IPUMECEH.
Peakuun paznoxenus. [IonaTre o ckopocT xumudeckux peakuuid. Karanuszaropsl. @epmMeHTHI.
Peakuuu coenunenus. Katanutuueckue n HekataauTudeckue peakunu. O6paTuMble 1 HEOOpaTUMBbIE PEAKIIHH.
Peakuuu 3amenieHus. NEKTPOXUMUYECKUHN PsiJT HAPSPKEHUH METAJJIOB, €r0 UCIOJIb30BaHUE JIJIsl MPOTHO3MPOBAHUS BO3MOKHOCTH MPOTEKaHUs peakLnui
MEXy METAJUIAMU U PACTBOPAMM KHUCIIOT. Peakiiuy BEITECHEHNS OTHUX METAJUIOB U3 PACTBOPOB UX COJIEW IPYTHMMH METaJlJIaMU.
Peakiun oomena. Peakiinu HeTpanu3anuu. Y CIOBHS MPOTEKAHHS Peakiinii 0OMeHa B pacTBOpax /10 KOHIIA.

Tunsl XUMHUYECKUX peakui (110 IPU3HAKY «UUCIIO U COCTAaB UCXOIHBIX BEIIECTB U MPOAYKTOB pEAaKIIMM») Ha IPUMEPE CBOWCTB BOABI. Peakius pasnoxeHus -
AJIEKTPOJIN3 BOJBI. Peakuinu coeuHeHus - B3aMMOEHCTBHE BOJbI C OKCHJIAaMU METAJUIOB U HeMeTallioB. [loHsTHe «ruapokcuapl». Peakum 3amenienus -
B3aMMO/IEHCTBHE BOJIBI C ILEIOYHBIMU U IIEJIOYHO3EMEIbHBIMI MeTallIaMu. Peakuinyu oOMeHa (Ha mpuMepe THApoIn3a Cyb(uia aTtoMUHHS U KapOuaa
KaJIbITHS ).

PacuérHble 3amaun.

1. BeruncneHnue no XMMUYECKUM YpaBHEHHUSIM MacChl HJIM KOJIMYECTBA BEIIECTBA 110 U3BECTHOM Macce WM KOJUYECTBY BEIIECTBA OJIHOTO U3 BCTYMHAIOLINX B
pEaKIUIO BELIECTB MM IIPOAYKTOB PEAKIIMH.

2. Boruncnenue Macchl (KOJIMYECTBA BElIleCTBa, 00beMa) MPOIyKTa peakliiy, €CJIM U3BECTHA Macca UCXOIHOTO BEIIECTBA, COJAEPIKAIIETO ONPEIEIICHHYIO J0TI0
[IPUMECEH.

3. Beruncienue Maccel (KOJIMUECTBA BEIIECTBA, 00beMa) MPOyKTa peakliii, €Clii U3BECTHA Macca pacTBOpa U MaccoBasi J10J1sl pACTBOPEHHOT O BEILIECTBA.
Jemoncrpauuu. [Tpumeps! pusnueckux sBieHuit; a) miasienue napaduna; 6) auddy3us TymucThIX BEIIECTB ¢ ropseil JaMImouky HakaauBaHus. [Ipumepst
XUMHUYECKUX SIBJICHUI: a) TOpEeHUEe Maruus; 0) B3auMOJIEHCTBUE COISTHONW KUCIOTHI C MPaMOPOM WJIM MEJIOM; B) osyueHue ruapokcuaa menu (II); r)
pacTBOpeHHE MOJyYEHHOT0 THAPOKCHIA B KUCIIOTaX; 1) B3auMoeicTare okcuaa meau (11) ¢ cepHoii KucaoTol pu HarpeBaHUM; €) pa3jioKeHue epMaHraHara
KaJust; %K) B3auMO/JIeiicTBIE pa30aBiIeHHbBIX KHCIOT C METAJIJIaMH.



JlaGopaTopHble onbIThI. 3. CpaBHEHHE CKOPOCTH UCHIAPEHUS BOJBI M CITUPTA 110 HCYE3HOBEHUIO MX Karelb Ha (puiabTpoBanbHOi Oymare. 4. OKucieHue Meau
B IUIAMEHH CIIMPTOBKH MJIM rOpeiku. 5. [loMyTHEHME H3BECTKOBOM BOABI OT BBIIBIXa€MOI'0 YIJIEKHCIIOro rasa. 6. Ilomyuenue yriekuciaoro raza
B3aUMOJICHCTBUEM COJIbI M KUCIIOTHL. 7. 3aMelieHue meau B pactBope xyopuaa menu (1) xemnezom

IpakTnyeckas padora Ne 4. AHaJIM3 MOYBBI U BOJIbI

IIpakTnyeckas padora Ne 5.1Ipu3Haky XUMUYECKUX PEAKIIUH.

Ilpeomemmnuie pezynvmamut 00y4eHuUs:

VYyamumiics 10JIKEH YMETh:

* KJ1TacCU(hULMPOBATh XMMUYECKHE PEAKLIUHU TI0 YHUCILY U COCTaBY UCXO/HBIX BEILECTB U IPOAYKTOB PEAKLIUU; TEMI0BOMY 3P HEKTY; Ha-IIPABJICHUIO IPOTEKAHUS
peaxkiuy; yJacTHIO KaTaJlu3aTopa;

* HCIOJIb30BAThH TAOIMILY PACTBOPUMOCTH JUIsl ONPEIEICHUS BO3SMOXKHOCTH IPOTEKaHUsI PEaKLIUi OOMEHa; 3JIEKTPOXUMUYECKUHN psAJ HAIIPSKEHUH (AKTUBHOCTH)
METAJIJIOB JUIs OIIPEIEICHHS] BO3SMOYKHOCTH IIPOTEKAHUS PEAKIMI MEXK Iy METaJlJIlaMi U BOJHBIMU PACTBOPAMHU KHMCJIOT U COJIEH;

* HaOJII0JaTh U ONMCHIBATh IPU3HAKK U YCIOBUS TEUEHUSI XUMUYECKUX PEaKIHii, 1eaaTh BEIBObI HA OCHOBAaHUM aHAJIN3a HAOJIOICHHUN 32 SKCIIE PUMEHTOM;

* IPOBOJIUTH PACUETHI I0 XUMHUYECKUM YPaBHEHHUSIM Ha HAXOXKACHNE KOJIMYECTBA, MACCHI HIIM 00beMa MPOYKTa PEaKIUH 110 KOJIMYECTBY, MAacCe UIIH 00BEMY
HCXOJHOTO BELIECTBA; C UCIIOJIB30BAHUEM IOHSITHS «I0JIs1», KOTJa MCXOIHOE BEILIECTBO JaHO B BUJIE PACTBOPA € 3aJaHHOW MacCOBOM J0JI€H PacCTBOPEHHOTO
BELIECTBA UJIU COJEPKUT OIPENIEICHHYIO JOI0 IPUMECEH.

Memanpeomemmuuoie pezynvmamut 00y4eHUS

Yyammiics 10JKEH YMETh:

* COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM 4uciie ¢ npumeHennem cpencts UKT;

* CAMOCTOSITEIIEHO O(OPMIISATH OTYET, BKIIIOYAIOIINI OMUCAHNE SKCIIEPUMEHTA, €r0 Pe3yIbTaTOB, BEIBOJIOB;

* UCIOJIb30BATH TAKOW BUJI MBICIIEHHOTO (M1€aJIbHOT0) MOJEIUPOBaHMs, KaK 3HAKOBOE MOJIEIIMPOBaHME (Ha IpUMEpE YPaBHEHUNH XUMUYECKUX peaKLuil);

* paznuyath 00BEM U COACPKAHUE MTOHITHIH;

* pa3auyaTh POJOBOE U BUIOBOE ITOHATHS;

* OCYUIECTBJIATH POJIOBUI0BOE ONPEIEICHUE TOHATHI.

Jemoncrpauuu. [Tpumeps! pusnueckux sBieHuit; a) miasnenue napaduna; 6) 1uddys3us TymmMcThIX BEIIECTB ¢ TOPSIIEH JaMIIOUYK HakanuBaHus. [Ipumepsl
XUMHUYECKUX SIBJICHUI: a) TOpeHUe Maruus; 0) B3auMOJICHCTBUE COISTHONM KUCIOThI C MPaMOPOM MJIM MEJIOM; B) ojryueHue ruapokcuaa meau (I1); r)
pacTBOpPEHHE MOITYYEHHOIO THIPOKCHIAa B KUCIIOTaxX; 1) B3auMoaercTere okcuaa Meau (II) ¢ cepHoit KMCIIOTON NIpK HarpeBaHUY; €) pa3iokKeHNUE IIEpMaHraHara
KaJus; %K) B3aUMO/JIeiicTBIE pa30aBiIeHHbBIX KUCIOT C METAJIJIaMH.

JlaGopaTopHble onbIThI. 3. CpaBHEHHE CKOPOCTH UCTIAPEHUs BOJBI M CITUPTA 110 MCUE3HOBEHUIO MX Karelb Ha (UIbTpOBalIbHOM Oymare. 4. OKkucIeHre Men
B IUIAMEHU CIIMPTOBKH UJIH ropenku. 5. [loMmyTHeHHe n3BECTKOBOM BO/IBI OT BBIIBIXa€MOT0 yriiekucioro rasa. 6. [lomyuenue yrinekucioro raza
B3aMMOJICHCTBHEM CObI M KHCIIOTHL. 7. 3ameleHne Meau B pactBope xsuopuaa meau (I1) xenezom

IMpakTuyeckas pa6ora Ne 4. AHaIU3 TTOYBHI U BOJIBI

IIpakTnyeckas padora Ne S.IIpu3Haky XUMHUYECKUX PEAKIIUH.

Ilpeomemmuoie pezyrvmamot 0O0yICHUS:

VYyamumiics 10JIKEH YMETh:

* oOpamiarbes ¢ 1abopaTOPHBIM 000PYIOBAHUEM U HAarpeBaTEIbHBIMU MPUOOpPaMH B COOTBETCTBUU C MPaBUIIaMHU TEXHUKU O€30MACHOCTH;

* BBIMOJIHATH MPOCTEHIINE TPUEMbI paboThI ¢ 1a00paTOPHBIM 000PYI0OBAaHUEM: JIAOOPATOPHBIM IITATUBOM; CIIMPTOBKOM;

* Ha0JII0/1aTh 32 CBOMCTBaMHU BEILLECTB U SIBICHUSIMHU, TPOUCXOSAIINMYU C BEIIECTBAMU;



* OIIMCBIBATh XMMHUYECKUI IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOI'O WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;
* JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM IIPOBEICHHOIO SKCIIEPUMEHTA;

* TOTOBUTH PACTBOPHI C OIIPEAEICHHON MAacCOBOM 10JI€M paCTBOPEHHOTO BELIECTBA;

* IPUTOTOBUTH PACTBOP M pacCUYUTATh MACCOBYIO JOJIFO PACTBOPEHHOI'O B HEM BELIECTBA.

Memanpeomemnmnuie pe3yibmampt 00y4CHUS

VYyamuiics 10J’KEH YMETh:

CaMOCTOSITENTLHO UCIIOJIb30BaTh OMOCPEIOBAHHOE HAOIIOACHHUE.

Tema 6. Teopus 3J1eKTPOJTUTHYECKOH TUCCONUANUN U CBOHCTBA KJIACCOB HEOPraHUYeCKUX coequHeHui (204)

[Tonarue 06 MEKTPOTUTUYECKON TUCCOIUAINN. DIIEKTPOIUTHI U HEIIEKTPOIUTHI. MeXaHN3M TUCCOIUALINHN SIIEKTPOIUTOB C PA3IMYHBIM THIIOM XMMHYECKOH
cBsi3u. CTerneHb AIEKTPOIUTHUECKON Auccoruau. CUIIbHBIE U Cl1a0ble AJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUU DIEKTPOIUTHUECKON Aucconranyn. FloHHbIe ypaBHEHUS peakiuil. Y CIIOBHsI MPOTEKAHHUS PEAKIIMA OOMEHA MEXKIY
3JIEKTPOJIMTAMHU JI0 KOHIIA B CBETE MOHHBIX IIPEICTABIICHUM.
Krnaccudukanus HOHOB U UX CBOICTBA.

Kucnotsl, ux xnaccudukanus. Jucconumanus KUCIOT U UX CBOWCTBA B CBETE TEOPHUH AJIEKTPOIUTUYECKON quccolanuu. MoseKyssipHble U HOHHBIE
YpaBHEHHUs peakuil KucioT. B3aumonelicTBre KUCIOT € METaJUIaMU. DJIEKTPOXUMHUYECKUN Psiji HAIPSDKEHUN MeTayuioB. B3aumoeiicTBie KUCIIOT ¢ OKCHIaMu
MeTaisioB. B3aumoielicTBrE KUCIOT C OCHOBAaHMSIMHU - PEeaKIs HelTpanu3auuu. B3anmoeiictBie KUCIOT ¢ consiMu. Vcnoap3oBaHue TaOIHIIBI pACTBOPUMOCTH
JUIS XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIOT.

OcHoBanusl, ux knaccupukanus. Jlucconuanysi OCHOBaHHUM U UX CBOWCTBA B CBETE TEOPUHU AIEKTPOIUTUYECKON qucconuanui. B3aumoneiicTBue ocHOBaHUI
C KUCJIOTaMH, KUCJIOTHBIMU OKCHJIaMU U cojisiMU. Mcriosib30BaHKe TabIUIbl pACTBOPUMOCTH JJIsl XapaKTEPUCTUKH XUMUYECKHX CBOMCTB OCHOBaHUH.
Pa3noxxeHre HepacTBOPUMBIX OCHOBaHUM Ipu HarpeBaHuu. Conu, uX KiaccupuKalus U AUCCOIMAINS Pa3IMYHbIX TUIIOB coyiei. CBOMCTBA coJleil B cBeTe
TEOPHUH AIEKTPOJIIMTUUECKON Arcconaniy. Bzaumoaeiicteue coneli ¢ MeTaiaMu, yCJIOBUSI IPOTEKaHUs 3TUX peakuuil. BzanmozeiicTBue conelt ¢ KucaoTamu,
OCHOBAHHUSIMH U coJisiMU. Vcnonb30BaHue TaOIUIbl PACTBOPUMOCTH JUI XapaKTEPUCTUKH XMMUUYECKHX CBOMCTB COJIEH.

O60611eHre cBeieHni 00 OKcuaax, X KiIacCu(pUKalUU U XUMUYECKHX CBOMCTBAX.

['eHeTnyeckue psapl METAIIIOB U HEMETAIIOB. ['eHeTHUecKas CBsA3b MEKy KilacCaMH HEOPraHUYECKUX BELIECTB

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCINTENb U BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakiiuu noHHOTO OOMEHA M OKUCIUTENbHO-BOCCTaHOBUTENIbHBIE peakiinu. CocTaBienue ypasHeHnit OBP MeTonom anekTpoHHOr0 Oanaxca.

CBolicTBa IPOCTHIX BEIIECTB - METAJUIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE MPEACTaBICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.
IIpeomemmnoie pe3ynomamsl 0Oy4IeHUS:

VYyamuiicst JOJKEH YMETh:

* MCII0JIB30BATH TP XapaKTEPUCTHKE IPEBPAIIEHNUN BELIECTB IMOHATHUSA: «PACTBOP», «AIEKTPOIUTHUECKAS JUCCOLUALINA», «IJIEKTPOIUTHD, «HEIIEKTPOIUTHI»,
«CTENeHb AUCCOINAIINHY, «CHUIIbHBIE JIEKTPOIUTBI», «CIa0ble JIEKTPOIUTHD», «KaTHOHBI», AHHUOHBD», «KUCIIOTBI», «OCHOBAHMSI», «COJIN», «MOHHBIE PEAKIIII,
«HEeCc0Je00pa3yoIue OKCUIBI», «COIEC00Pa3yIOIINe OKCUIBI», «OCHOBHBIE OKCHJIBI», «KHCIOTHBIE OKCUABIY, «CPEAHUE COIM», KKUCIIBIE COIH», «\OCHOBHBIE
COJIN», «T€HETHYECKUN PSi», KOKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIIY, KOKUCIUTENbY, «BOCCTAHOBUTEINbY, KOKHCIEHUE), «BOCCTAHOBICHUEY,

* ONHCHIBATh PACTBOPEHME KaK (PU3UKO-XUMHUYECKUH MpoLecc;

* WUTIOCTPUPOBATH TPUMEPAMH OCHOBHBIE TIOJIOKEHUS TEOPUH JIEKTPOIUTUYECKON TUCCOLIMALMNU; TEHETUYECKYIO B3aUMOCBSI3b MEX/1y BellleCTBaMu (IIpOCToe
BEIIECTBO — OKCUJ] — T'HJIPOKCU — COJIb);



* XapaKTepU30BaTh OOIINE XUMUIECKHE CBONCTBA KUCIIOTHBIX M OCHOBHBIX OKCHIOB, KHCIIOT, OCHOBAHUH U COJICH C MO3UIUI TEOPUU AIEKTPOIUTUICCKON
JTUCCOLIMALMU; CYIHOCTD JIEKTPOJUTUYECKON AUCCOLUALIMY BEIIECTB C KOBAJIEHTHOW MOJISIPHONM M MOHHOW XMMHUYECKOM CBs3bI0; CyliHOCTH OBP;

* IPUBOJIUTH IPUMEPHI PEAKIIUI, TOATBEPKAAIOIINX XUMUYECKHE CBONCTBA KUCIOTHBIX M OCHOBHBIX OKCHUJIOB, KUCJIOT, OCHOBAHUM U COJIEH; CYIIECTBOBAHUE
B3aUMOCBS3U MEX1Y OCHOBHBIMH KJ1aCCaMH HEOPIaHUYECKUX BELIECTB;

* KJTaccu(hUIMPOBATh XUMUYECKHE PEAKLIUHU 110 «M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00Pa3yIOUIMX pearupyromiye BemecTBay;

* COCTaBJISATh YPABHEHUS IEKTPOJUTUYECKON JUCCOLMALIMN KUCIOT, OCHOBAaHUM U COJIEH; MOJIEKYJIIPHBIE, IOJHBIE U COKPALIEHHbIE HOHHbIE YPABHEHUS
PEaKIHii C y4aCTHEM JICKTPOIUTOB; YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH, UCIIOIB3YsS METO AJIEKTPOHHOTO OallaHca; ypaBHEHUS PEaKLnH,
COOTBETCTBYIOIIUX MOCJIEIOBATEILHOCTH («IIETIOUKEY) MPEeBpaIlCeHU HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB;

* OIPEIENATh OKUCIUTEIL U BOCCTAHOBUTEND, OKUCIEHUE U BOCCTAHOBJIEHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMSIX;

* YCTAaHABJIMBATh IPUYNHHO-CIIEICTBEHHBIE CBA3U: KJIACC BEILIECTBA — XUMHYECKUE CBOMCTBA BELECTBA;

* HAOIOZAaTh ¥ ONHCHIBATh PEAKIIMU MEKIY DJIEKTPOIUTAMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POIHOTO) SI3bIKA U SI3bIKA XUMHU;

* IPOBOAUTH OIIBITHI, IOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTAHMYECKUX BEIIECTB.

Memanpeomemmnuie pezyrvmanvl 00y4eHUs

Yyamuiics J0JKEH YMETh:

* JIeJ1aTh TIOMETKH, BBIITUCKHU, IIATUPOBAHUE TEKCTA;

* COCTaBJISITh JOKJAT;

* COCTaBJIATh HAa OCHOBE TEKCTa TpaduKu, B TOM uncie ¢ npumenenuem cpeacts UKT;

* BJIAJIETh TAKUM BUJOM U3JI0KEHUS TEKCTA, KAK PACCyKJICHHUE;

* HCII0JIb30BATh TAaKOM BUJI MBICIEHHOTO (MAE€aJIbHOT0) MOIEIMPOBAHUS, KaK 3HAKOBOE MOJIEIMPOBaHUE (HA IPUMEPE YPAaBHEHUM peakuil 1ucconuai,
MOHHBIX YPaBHEHUU PeaKIIil, MOIypeakinii OKUCICHUSI-BOCCTAHOBIICHUS );

* pa3nanyaTh KOMIOHEHTHI JOKA3aTeNbCTBA (TE3UC, ApIYMEHTHI U (POpMY J1I0Ka3aTeIbCTBA);

* OCYLIECTBJIATH IPSIMOE NHAYKTUBHOE J0KA3aTEIbCTBO.

JeMmoHcTpanum. VcnbiTanue BENIECTB U X PaCTBOPOB Ha 3JIEKTPOINPOBOAHOCTh. 3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTPAIUH.
B3aumoneiicTBre uHKa ¢ cepoid, CoIstHOM kucnotoi, xaopunom Meau (II). 'openne maruus.

JlabopaTopHble onbIThI. 8. Peakiiuu, xapakTepHble 1Ji1 pacCTBOPOB KUCIIOT (COJIIHOM WK cepHOil). 9. Peakuiny, XxapakTepHble 17151 paCTBOPOB IlIeJI0uei
(runpoxcuoB HaTpus uian kanus). 10. [Tonyuenue u cBoicTBa HEPACTBOPUMOIO OCHOBaHUs, HartpuMep rujgpokcuaa meau (II). 11. Peakuuu, XxapakrepHsie 11s
pacTBOpoOB coJelt (Hanpumep, as xiaopuaa meau (I1)). 12. Peakiuu, xapakTepHble 1711 OCHOBHBIX OKCHIOB (Hampumep, AJjig okcua Kanbiwms). 13. Peakiuu,
XapaKTepHbIE JJIs1 KUCIOTHBIX OKCUIOB (HallpUMep, AJIs YIJIEKUCIIOTO ra3a).

IpakTuyeckasi pa6ora Ne6. lonnbie peakinu

IIpakTyeckas padora Ne7. YciaoBUs NIPOTEKaHUSI XUMUYECKUX PEAKIMI MEXAY PacTBOPAMHU MIEKTPOJIMTOB 10 KOHIIA

IIpakTuyeckas padora Ne 8. CpoiicTBa KUCIOT, OCHOBAaHUI, OKCUIOB U COJIEH.

IIpakTnyeckas padora Ne 9. Pemenne skcriepuMeHTANbHBIX 3a1a4.

Ilpeomemmubwie pezyromamot 00ydeHUs

VYyamumiics 10JIKEH YMETh:

* oOpamiatbes ¢ 1abopaTOPHBIM 000PYIOBAHUEM U HarpeBaTeNIbHBIMU MPUOOPaMH B COOTBETCTBUU C MPaBUIIaMH TEXHUKU OE€30M1aCHOCTH;

* BBIMOJIHATH MPOCTEHIINE TPUEMbI 0OpallieHus ¢ J1abopaTOpHBIM 000PYI0BaHUEM: Ta0OPATOPHBIM IITATUBOM, CITUPTOBKOMH;

* HaOJII0/1aTh 32 CBOMCTBAMHU BEILIECTB U SIBJICHUSIMH, TPOUCXOSAIINMHU C BEIIECTBAMU;



* OIIMCHIBATh XUMUUYECKUM OKCIICPUMCHT C IMMOMOIIBIO €CTCCTBCHHOI'O (pYCCKOI‘O 501041 pOI[HOFO) SA3bIKA U A3bIKa XUMHH,

¢ ACIaTh BBIBOJEI I10 PE3yjibTaTaM IIPOBCACHHOI'O SKCIICPHMECHTA.

Memanpeomemnmnuie pezyibmampt 00y4CHUS
VYyamuiicsi 10J’KEH YMETh:
* OIIPEIENISATh, UCXO U3 YUeOHOH 3a1auu, HEOOXOAUMOCTh HETIOCPEICTBEHHOTO UJIM OMOCPEA0BAHHOTO HAOIIOACHHUS,

* CaMOCTOSITENIbHO (POPMUPOBATH MIPOTrPAMMY IKCIIEPUMEHTA.

V. KanennapHo-rematuyeckoe mianuposanue no xumnu 8 kiace (®I'0C)

No | Tema ypoka IInanupyemsble pe3ynbTaThl [Hara Hom Hcnons3zoBanue
/1 [peameTHBIE MeranpeaMeTHbIe JIM4HOCTHBIE npose | 3a%aun | obopynosanns «Touka
nemms | © pocTa
Tema 1. BBenenue (6 1)
1 1. [IpeameT Xxumum. 3HATh MOHATUSA «XUMMUS, ITo3HaBaTeIbHBIC: MortuBanus .09 JO 1
Bermecrsa. «BEILECTBOY, IIPOCTOE OpPraHHU30BbIBATh U3yYEHUs 81,2
BEIIIECTBO», «CJIOKHOE JEATENBHOCTh, YMEHHUE peaMeTa XUMHUH Vop 3,6
BEIIIECTBOY; MTPaBHJIa paboTaThb Pa3BuBath uyBCTBO
nosegeHus U Th npu C Y4eOHHUKOM; YMECHHE TrOpIOCTH 3a
pabote B KaOMHETE XMMHU. Habro1aTh, AETaTh POCCHICKYIO
YMeTh NpUBOIUTE IPUMEPHI BBIBO/IBI XUMHYECKYIO
(U3NYECKUX TET, XHM. MIPOM3BOIUTH ITOMCK HayKy
BEIIECTB, UX (PU3NUECKUE nHpOpPMaLUH, HpasctBenHo-
CBOIICTBA. KoMmyHnkaTuBHBIE 3TUYECKOE
:TNTAHUPOBATH YIeOHOE OIICHHMBaHHUE
2 2. [IpakTraeckas 3uartp npasuna o Th mpu COTPYAHHMYECTBO; BIaAeTh | OBrageHue 09 Tb JlaTuuK BLICOKOI
pabora 1 paboTe B KaOWHETE XVUMHH. peusbio; HaBBIKAMH JJIsI C 198- TEMIIEPaTyphbl, TaTUHK
«IIpuembl oOpaieHus ¢ Ymers 06pama:H>C$I: PeryasituBHbIC: MIPaKTUYECKON 204 TeMIIEpaTyphI [UIATHHOBBIIL
1a60paTOpHEM C XHM. TIOCYJIOH U MIPUHUMATh JIeSITeIIbHOCTH
na00paTopHBIM yueOHyI0 3a1a4y;
000pyIOBaHHEM oGOpyIOBAHIEM
3 3. IlpeBpaienue BemecTB. | 3HATH MOHATH dopmupoBaHue 09 JIO 2




XUMHYCCKHUEC U (I)I/ISI/I‘-ICCKI/Ie

WHTEepeca K HOBOMY

83

ABJICHUS, (XUMHAYECKHE MIpEeIMETY. Yop 2
CBOMCTBaY; 84
YMeTh IPUBOINUTE TPUMEPHI
(H3UYECKUX TN, XUM.
BEIICCTB, UX (PU3UYCCKUC
CBOIICTBA.
4.IlpakTdeckas pal. 2. 3Hath npaBmia mo Th mpu OBnaneHne 09 Tb JlaT4rK BBICOKOM
«HabmosieHne 3a ropsmei paboTte B kKaOWHETE XUMUH. HaBBIKAMH TSI C204- | TemmepaTypsl, JaTUNK
CBEUOI». Ymerh obpatarhes: NPaKTHYECKON 205 TEMIIEPATYPhI [IATHHOBBIN
C XUM. TIOCYJIO ¥ J1abopa-TOPHBIM JIeSITEeIIbHOCTH
o0opynoBaHUEM
5. 3HAKM XUMHUYECKUX 3HaTh XUM. IOHITHE: XUM. OTBETCTBEHHO 09 85
3JIEMEHTOB. 3JIEMEHT, CTpyKTypy 11C OTHOCHUTBCS K VYup 5
YMeTh Ha3bIBATh: XUM. 00ydeHuto;
AIIEMEHTBHL.
6. Xumuueckue GopMyJibl. | 3HATh 3HAKU XUMUYECKUX OTBETCTBEHHO 09 86
3JIECMEHTOB; YMETh YUTATh OTHOCUTECS K VYop 2,7
XUMHYECKHE (POPMYITBL, 00ydeHuto;
HaXOJWTh JIEMOHCTPHPOBATH
OTHOCUTEIHHYIO aTOMHYIO CIIOCOOHOCTH
Mmaccy no I1C
Tema 2. AToMbl XUMHYECKHUX 3J1eMeHTOB (10 1)
1. OcHOBHEIE CBEACHUS O 3HaTh CTPYKTYpPY IMo3naBaTeabHBIE: OTBETCTBEHHO 09 JO 3
CTPOCHHH aTOMOB. MIEPUOAMYECKOM CUCTEMBI, OCBauBaTh OTHOCHUTBCSI K 87
(u3HYEeCKUil CMBICIT MIPUEMBI HCCTIeI. 00ydeHuto; Vop 2,4
MOPSZIKOBOTO HOMEPA, JeSITeIbHOCTH; JIEMOHCTPHPOBATH
MOHSATUE «U30TOIBI». Y METh yCTaHABIUBATh CIIOCOOHOCTH,
onpeaensath 1o [1C 3apsn MIPUYUHHO- MIPOSIBIIATH
A]Ipa aToMa, YUCII0 CJIEJICTBEHHBIE CBSI3U; MMO3HABATEIbHBIH
MIPOTOHOB, HEUTPOHOB B KoMMyHuKaTHBHBIE: WHTepec.
snpe, odIIee Yuciio :TUTAaHUPOBAThH yueOHOE yMeHHe
AJIEKTPOHOB B aTOME COTPYJHUYECTBO; BIAIETh | pabOTaTh C TECTOM;
peybio; (dbopmupoBaHue
2. N3meHeHus B cocTaBe 3HATh MOHATHE KU30TOIIBIY. a7ICKBaTHO BOCIIPMHUMATH | HaBBIKA 09 88
A71ep AaTOMOB XUMHUECKUX YnMmets onpenensats no [1C peun CaMOIPOBEPKHU U Yup 6
3IEeMEHTOB. M30TOMHEL 3apsiy siipa aToMa, YHCio YUUTENS, CaMOOIIEHKH.
IIPOTOHOB, HEUTPOHOB B PeryasituBHbIC:
SIIpe MIPUHUMATh
3. CTpoeHue 3MEeKTPOHHBIX | 3HATH MOHATHUS y4eOHy0 3a1ady; 09 89

«BHCPI‘CTI/IHGCKI/Iﬁ YPOBCHLY,

COCTAaBJIATH IIJIaH




000JI0YEK aTOMOB
3JIEMEHTOB

«opouTaby. YMETh
COCTaBIISITh: CXEMBI
CTPOCHMUSI aTOMOB TIEPBBIX
20-TH 2eMEHTOB
MEPUOJUYECKON CUCTEMBI
HA.N.Menneneena
CdopmynupoBaTth
MIpEeJICTaBICHUE O
3aBEPIICHHOM H
HE3aBEePIICHHOM
SHEPTeTHYECKIX YPOBHSIX

10

4. llepuoamueckast Tabuia
XAMUYECKUX AJIEMEHTOB
J.M.MenneneeBa u
CTPOCHHUE aTOMOB.

3HaTh NEPUOANYECKUI
3aKOH

OOBACHATB: PUINUECKUI
CMBICJI aTOMHOTO
(TOpsAKOBOTO) HOMEpA XUM.
3JIeMEHTa, HOMEPOB IPYII U
NEPUOJOB, K KOTOPBIM
3JIEMEHT NPUHAJICKUT B
IIEPUOIUYECKOHN CUCTEME

11

5 Mounas xumuueckas
CBS3b.

3HaTh MOHSITHUS: HOH, 3apsan
MOHA, HOHHAsI CBSI3b; YMETh
MOKa3bIBaTh 00Opa3oBaHue
WOHHOM CBSI3M HAa TUITMYHBIX
HprMepax

12

6. KoBanentHas
HETIOJISIPHAS XUMUYIECKas
CBS3b.

3HaTh ONpeAcNeHUs
KOBAJICHTHOM CBSI3H,
BaJICHTHOCTH;, YMETh
COCTaBJISITh CXEMY
00pa3oBaHMs KOBAICHT-HOM
HEIOJISIPHOM CBSI3H,
ONpeNENsATh KPaTHOCTD
CBSI3U.

13

7. KoBasieHTHAas noJIsipHast
XHUMHYECKasi CBS3b.

3Hath nougTusa: 30,

CTETIeHb OKUCIICHUS; YMETh
COCTaBIISITh CXEMBI

00pa3oBaHMs KOBaJICHT-HOH CBSI3H,
MOKa3bIBaTh

CMEIIEHUE IIEKTPOHHON
TUIOTHOCTH

OTBETA,

Yup 1-4

10 §10¢

61-63

Yop 1,3
10 §10 ¢ JlaTurk BBICOKOM

64-66 TEMITIEpaTyphl, TaTIHK

Yap 2 TeMIIepaTyphl TNIATHHOBHIH
10 811 JlaTuuK BLICOKOM

Ynop 2, | temneparypsl, 1aTUHK

4,5 TEMITIEpaTyphl MIATHHOBBIIM
10 JIO 4 JlaT4rK BBICOKOM

§12 TEMIIEPATYPHI, TATUHK

Yip TEMITIEPaTyphl MIIATHHOBBII

124




14

8MeTamnmnueckast
XUMHAYECKAs! CBA3b

3HATh ITOHATUSA: XHUM.
METaJTNYECKas: CBSI3b yMETh
OTIPECIISATE . THIT XUM.
CBSI3M,COCTABIISTE CXEMBEI
00pa3oBaHM CBSI3H.

15

9. O000611IeHNE 3HAHUI 110
TeME KATOMBI XUMAUECKUX
3JIEMEHTOBY.

XapakTepru30BaTh: XUM.
anemenTsl (ot H 1o Ca) Ha
OCHOBE X TIOJIOKEHHUS B
MEPUOJUYECKON CHUCTEME
J.1.Menneneena u
0COOCHHOCTEH CTPOCHHSI X
aTOMOB.

16

10. KonrponbHas paboTa
Nel.

VYMeTh 00BSICHATE
3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB 3JICMEHTOB MaJIbIX
HepI/IOHOB U I'JIaBHBIX
MOTPYTIIT, ONPEAEIIATE THIT
XUMHYCCKOH CBSI3H B
BEIISCTBE

10

813
VYop 4

JlaT4uk BBHICOKOM
TEeMIIePaTypPhl, JaTUUK
TEeMIIepaTyphl INIATUHOBBIMA

.10

10

TIOBTOP

Tema 3. IIpocthie BenecTa (7 4)

17

1. O6mue pusnveckre
CBOICTBA METAJUIOB.

3Harp O0mue Qunveckne
CBOICTBa METAJLIOB,
0COOEHHOCTH CTPOECHHUSA UX
aToOMOB. YMETh
XapaKTepU30BaTh:

CBSI3b MEXJIy COCTaBOM,
CTPOEHUEM U CBOMCTBAMHU
MTPOCTHIX BEIIECTB METAJIOB

18

2.. O6mue Gusndeckne
CBOMCTBA HEMETAIJIOB.
Annotponus.

3HaTh 0OCOOCHHOCTH
CTPOEHUS aTOMOB
HEMETAIIIOB, COCTaB
BO3/lyXa, YCIIOBUS PEaKLUU
TFOPEHUS U €€ IPEKpaILEHUs
YMeTh XapaKTepH30BaTh:
CBsI3p MEXKIY COCTAaBOM,
CTPOEHHMEM U CBOWCTBAMU
MPOCTHIX BEILECTB
HEMETAILIOB

19

3. KonuuecTBO BellecTBa.

YMeHne BBIYUCIATD:
KomnuecTBo BemiecTsa 1o

Ilo3naBaTesibHBIE:
HaOI0aTh U J1eNIaTh
BBIBOJIBI
OpraHu30BbIBATh
JeATEeILHOCTD,

yMmeHue paboTaTh ¢
yUeOHUKOM;
MIPOU3BOJIUTH TIOMCK
nH(popMaIuy,
KoMMyHHUKATHBHBIE
:IUTAHUPOBATh y4eOHOE
COTPYAHUYECTBO; BIAJCTh
peubio;
PeryJsisiTHBHBIE:
NPUHAMATh

yueOHyI0 3a1a4y;

OTBETCTBEHHO
OTHOCHTBCS K
00y4eHUI0;
JIEMOHCTPHPOBATH
CIIOCOOHOCTH,
TIPOSIBITATE
IM03HABATEIIbLHBIM
HHTEpEC
OTBETCTBEHHO

10

JIO5
§14
Yup 4

10

JIO6
8§15
Ymp 3,5

JlaT4nk BBEICOKOM
TEeMITePaTyPhI, JTATIHK
TEeMIIepaTyphl IIIATUHOBBIM

11

§16




Macce, Maccy 1o KOJIHYECTBY

Yop

BEIIICCTBA, 1,25
YHCITy YaCTHL.
3HaTh MOHSTHSA: MOJIb, YHCIIO
ABaranpo.
20 4. Monspnas Macca YMeHHE BBIYUCIIATD: A1 §16
BEIECTBA. MOJISIPHYIO MAacCy BEIECTB 110 UX C 94-95
XUMHYECKAM (PopMyIam
21 5. Monsipsslii 00beM YMeTh Npou3BOIUTH 11 §17
ra3000pa3HbIX BEIIECTB. pacyeTsl ¢ UCHOIB30BAHUEM Ymp 1-5
mousituid n, M, Vm, NA
22 6. O00011IeHNE 3HAHUH 110 3HaTh MOHATHS «MOJIbY, 11
TeME «HpOCTBIe «MOJIsIpHas Macca»,
BEIICCTBAY. «MOJISIPHBINA 00BEM.
YMeTh BBIYUCIIATD
KOJIMYECTBO BEIIECTBA,
Maccy, 00beM 1o
M3BECTHOMY KOIIMYECTBY
BeIIEeCTBa. Macce, 00beMy
23 7. KontponbHas padora 11 HOBTOP
No2.
Tema 4. CoequHeHNsl XMMHYECKHX 3J1eMeHTOB (14 4)
24 1.CrerneHp OKHCTIEHHUS. Yumets onpenenats CO no [1C, o | [lo3naBaTesibHBIE! OTBETCTBEHHO A1 818
(hopMmyIie OMHAPHOTO COEJIMHEHHS U | yMEHHE OTHOCHUTBCS K Vip
COCTaBIATH (POPMYITBI OMHAPHBIX CaMOCTOSITETTHHO 00ydeHuto; 1,2,5-7
COCJIMHEHMI TI0 CTENICHH pabotath 1Mo JEMOHCTPHPOBATh
OKHCIICHHUS ITOPUTMY, HaBBIK CIIOCOOHOCTH,
3HaTh MOHSTHS: CIOKHBIE CaMOTIPOBEPKHU U MIPOSIBIIATH
BEIEeCTBa, UX CaMOOIICHKH. MMO3HABATEILHBIH
KJ1accu(UKAIHIO. KomMyHuKkaTHBHBIE: HHTEpeC
25 2.bruHapHBIC COCTUHECHHUS. YMeTb OnpeesiTh: TUTAHUPOBATH Y4eOHOE 12 JO7,8
COCTaB BELIECTB 110 COTPYZIHHUYECTBO; BIIAJAETh 8§19
dhopmy. peybio; Yip
aJICKBaTHO BOCIIPUHUMATH 1,34
26 | 3. OcHoBaHUs. 3HaTh COCTAaB U Ha3BaHUS peip 12 JIO9 JHarank pH
OCHOBaHHI yHUTCIs, §20
VMeTh Ha3bIBATH OCHOBAHMS, PerynsiTuBHbIe: Vip 2-6
MIPUHUMATh

OIpeACIATh HICTI0Yb C




TTOMOIIBIO Ka4. PEaKIInH

27 4. Kucnorsr. YMeThb pacmo3HaBaTh

OIIBITHBIM ITyTEM:

PacTBOPBI KUCIIOT H

IIeI04YeH, Ha3hIBATh

KHUCIIOTHI.

3HaTh COCTAB U Ha3BaHUsI KUCIIOT
28 5. Conu 3HATh XUM. CHMBOJIAKY:

(hopMyITeL, cOCTaB U

Ha3BAaHUSA COJIEH.

YMeTh Ha3bIBaTh: COJIH.

29 6.Conu, uX HOMEHKJIaTypa.

30 7. YpoK — yrpakHeHHE W | YMETh OIPEeNsITh: COCTAB
KoutponpHas paboraa 1 | BELWECTB 10 Gpopmyie,
noyroue MIPUHA]IEKHOCTH BEIIECTBA

K OTIPEJIeIIEHHOMY KJIacCy
coenunennii, CO 31€eMEHTOB B
COCJIUHCHHUHU

31 8. Tumb! kpucTamMaeckux | 3HATH THIIBI

pELIETOK. KPUCTAJUIMICCKUX PEHICTOK.
YMeTh Ha3bIBaTh PUMEPHI
BEIIECTB C Pa3HBIMHU THITAMHU
KPUCTAIDTHYECKUX PEIIETOK,
nx (pU3NUecKue cBoicTBa

32 9. Yncrhle BemecTsa u 3HaTh 3HaUEeHUE CMECEH B
CMECH. MIPUPOJIE ¥ KU3HU YEIOBEKa,

CIIOCOOBI pa3JieNieHus] cMeceit.

33 10. MaccoBas u 00beMHast | YMEHHE BBIYHCIIATH

JI0JIS KOMIIOHEHTOB CMECH. | MAaCCOBYIO H O0BEMHYIO
JIOJII0 TIpUMecei

34 11. PacueTnl, CBI3aHHBIE C VYMeHnne BeIIUCIISITh

MOHSTHEM «I0J5D» (®, P) MAacCOBYIO U 00bEMHYO
JIOJII0 TIpUMeceit
35 12. Tlpaxtuyeckas pad. 3. YMeTh IPOU3BOIUTH

«ITpurorosieHue pactBopa
caxapa U pacueT ero macc-
COBOM JIOJIU B paCTBOPEM.

pacueTbl MacCOBOM J101H,
pabotaTh ¢ 1a00paTOPHEIM
o0opyIoBaHUEM;
WCTIOJIb30BaTh

yaeOHYIO 3a/1a9y;
COCTaBIISITh
IJIaH OTBETA;

12 JIO10, | Jlatumk pH
11
§21
Yop 3,4
12 JIO12 Hatuux pH
§22
Ynp2,3
12
12
23.12 | JIO13 | JIaT4MK BBICOKOMH
§23 TEMIIepPaTyphl, TaTUHK
Yp 7 TeMIIepaTyphl TNIATHHOBHIH
12 JIO14
§24
Yup 4
01 §25
Vip 2-7
01 §25
Yup 2-7
.01 Th
c 209




puoOpETECHHBIC 3HAHMSI U
YMEHUS B IPAKTUYECKON
JEeSITENBHOCTU U
[IOBCEHEBHOH JKU3HU:
IIPUTOTOBJIEHUS] PACTBOPOB
3alaHHOU KOHLICHTPALMH.

36 13. O6o0mIcHHe 3HAHUM 0 | YMETh .01
Teme «CoequHeHUs - HAaXOJIUTh CTEIICHb
XUMHUYECKUX SJIEMCHTOBY. OKMCJICHHUA, OIPCIEIIATE
KJIACC BEILECTBA, HA3bIBATh
BEIIIECTBA N3yUCHHBIX
KJIACCOB
-BBIYMCIISATH MAaCCOBYIO
JIOJIIO BEIIECTBA B PaCTBOPE,
BBIYHCIATE V. m ,V
HCXOJHOTO BEIIECTBa,
CoJIepIKaIlIero NpuMecH
37 14. KontponsHas paboTa .01 IIOBTOP
No3,
Tema S. U3menenusi, npoucxoasinue ¢ semecrsamu (114)
38 1. dusnyeckue sSBICHUS. 3HaTh MOHATHS: XUMAYECKUE IMo3naBaTeabHBIE: OTBETCTBEHHO 01 826 JlaT4rK BBICOKOIA
peakuu, SK30- 1 OCBaMBaTh OTHOCHUTBCS K Vip 3 TeMIIepaTyphl, TaTIHK
SHIOTEPMUYECCKHE PEAKIIHH. MIPUEMBI 00yUeHUI0; TeMITEpaTyphI MIATHHOBHI
3HaTh CYNIHOCTh, IPU3HAKU HCCIICI0BATEIbCKOM JIEMOHCTPHPOBATH
W YCJIOBHSI IPOTEKAHUS JEATEIILHOCTH; CIIOCOOHOCTH,
peaKiui. yCTaHABIIUBATh MPOSIBIIATh
39 2. [IpakTuueckas padora 4. | YMerh o0OpamaThCsi ¢ XUM. MIPUYUHHO- MMO3HABaTEIbHbII .02 Th JlaT4uK BBICOKOM
«AHAIU3 IOYBHI M BOABI». | MOCYZ0H 1 CJIC/ICTBEHHbIE CBA3H; MHTEPEC C205- | temmeparypsl, 1aTumk
1abOpaTOPHBIM yMeHune 207 TEeMIIepaTyphl TIIATHHOBBIH
000pyIOBaHUEM. Ha0JII0JIaTh U JICJIaTh
VYMerh HaOII04aTh, JI€JIaTh BBIBOJIBI
3aMCH HaOIIOICHUH 1 OpTraHH30BHIBATh
BBIBOJIBI. JIESTELHOCTB,
40 3. XuMHYeCKIe pEaKITHH. 3HaTh onpeseicHne yMeHue paboTaTh ¢ 02 §27,28
XMUMHAYECKOI0 YpaBHEHUS y4EOHUKOM; VYmp 2,3
MIPOU3BOIUTH ITOUCK
41 4. . Pacuersl 10 BrruuciaTs: uH(bOpMALIH, 02 §29
XUMHUYECKUM YPAaBHEHUAM KOJIHYECTBO BCIICCTBA, KommyHukaTHBHbIe: Vip
0GBEM, MacCy 10 TUTAHUPOBATh Y4eOHOE 1-3

KOJMYCCTBY BCIICCTBA,

COTPYJIHUYECTBO; BIAAETh




Macce, 00beMy pearcHTOB
WJIA TIPOJTYKTOB PEAKITHN

42

5. X¥MHUYECKHUE YPABHEHUS.

Peakiuu pazinoxxeHusl.

3HATh IIOHATHUE:
peaKIy Pas3IoKEeHUS
YMeTh onpenenarh u
COCTAaBJISITh PEAKIINU
Pa3IoKECHUS

43

6. Peaknus coeqnHeHus.

3HaTh MOHSTHE:
peaKuy COeANHEHNS
YMeTb onpenensTs U
COCTaBJISTh peaKkuu
COCAMHEHHUSI

44

7. Peaknus 3aMelIeHNs. .

3HaTh OHATHE:
Peakuuu 3amerneHust
YMeTh onpenensTe U
COCTaBIISTh PEAKIIUU
3aMEILEeHNs

45

8. Peakuus oOMeHa

3HATh TOHSITHS:

Peakunu oOMeHa, ycmoBust
TEUEHUS peakUuid 0 KOHLA
YMeTb onpeneniTh

TUI XMMHUYECKOH peakuuu

46

9. [IpakTrueckas padora 5.
«ITpu3HaKK XUMHUUYECKUX
peakuuin.

YMeTh 00paluaThes ¢ XHUM.
MoCyA01 U

71a60PaTOPHBIM
00opyIoOBaHUEM.

YMetpb HaOmMOnaTh, AENaTh
3arucy HaOJroIeHUH U
BBIBOJIBI.

47

10. O0001IIEHNE 3HAHNI TTO
Teme «3MebHEeHUS,
MTPOUCXOSAIINE C
BEILICCTBAMI..

YmMmeTs

-COCTaBJISATh (POPMYJIBI
BEIIECTB, ypaBHEHUS
XUMHUYECKUX peakuil
-ONPEJENIATh THII
XUMUYECKOHN peaKkIuu

- ONIPEIENATh
MIPUHAUIEKHOCTh BEIIECTBA
K OIIpeIeJIECHHOMY KJIaccy.

peusblo;

a/IeKBaTHO BOCHIPUHUMATh
peub

YUUTE,
PeryasituBHbIe:
NIPUHUMATh

y4eOHy0 3a1ady;
COCTaBJIATH IIJIaH

OTBETA;

02 8§30 JlaT4mK BBICOKOM
Yopl, | temmeparypsl, gaTumk
2,46 TEMIIEPATYPHI IIATHHOBBIM
.02 8§31 JlaTuuk BBICOKOMH
¥Ymp 1,2 | remneparypsl, gaTumuK
TEMIIEPATYPHI IIATHHOBBIH
.02 8§32
Yop 2-5
02 §33 Jarunk pH
Yup 3-6
26.02 | Th JlaTuuK BEICOKOM
C207- | temneparypsl
208 Haruuk pH
3.03 8§34
Yop 1-5




48

11. KonTponsHas paboTa
Ne4.,

.03

MOBTOP

Tema 6. Teopust 3J1eKTPOJTUTHYECKON TUCCONMAIMH M CBOICTBA KJIACCOB HeOpraHum4deckux coexuneruii (20 )

49

1. PacTBOpeHue Kak
(hHM3UKO-XUMHUYIECKAN
poIiecc.

3HaTh, 4YTO paCTBOPEHHE
(hHM3UKO-XUMHUYIECKAN
mpoiecc

50

2. DNEeKTpOoIUTHICCKAsT
JMCCOLIUAIIHS.

3HAaTh IMOHATHUS:

HOH, JIEKTPOIATHIECKAS
JIUCCOIIUAITHS, STICKTPOIUT U
HEDIIEKTPOITUT.

3HAaTh MOHATHUA: KHCIIOTA,
OCHOBaHHE, COJIb.

VYMeTh COCTaBIIATh
YpaBHEHUS AUCCOIHAIIAN
KHCJIOT, OCHOBaHMM, COeH

51

3. OCHOBHBIE TTOJIOKCHHS
TECOpHH
BJIEKTPOJIUTUUYECKOU
JIACCOLIMALIVH.

3HATh IOHATHUS:

WOH, DIIEKTPOIUTHYECKAS
JUCCOITUAITVS, SIIEKTPOIUT U
HEDJIEKTPOJIUT.

3HATh IOHATHUSA: KHCIIOTA,
OCHOBAaHHE, COJIb.

VYMeTh COCTaBIIATh
YpaBHEHUS TUCCOIUAIIAN
KHCJIOT, OCHOBAaHHH, COJICH

52

4. VloHHbIE ypaBHEHUS
pEaKIHUd.

3HATh YCIIOBUS MIPOTEKAHUS
peakiuii HOHHOTO oOMeHa

JI0 KOHIIA.

YMeTh COCTaBIATh
MOJIEKYJISIPHBIE, TIOJIHBIE U
COKpalIl€HHbIC NOHHBIC YPABHCHUA
peakiuit

oOMeHa

53

5. [IpaxkTrueckas pabora 6
«VloHHBIE peakumy.

YMeTh COCTaBIATH
MOJICKYJIIPHBIC, TTOJTHBIE U
COKpAIIICHHbIC HOHHBIC YPABHEHUS
peaxkuui

obMeHa

54

6. [IpakTnueckas pabdora 7

3HaTh YCJIOBUS IIPOTCKAHUA

ITo3naBaTenbHbBIE:
yMeHHe

paborats B mape,
YMCHHE
CaMOCTOSITEIHLHO
paborats 1o
aNTOpUTMY, YMEHHE
paboTath ¢
YIeOHUKOM,
CIIPaBOYHHUKAMH,

OHIUKIIONICAUAMUA U T.II.

yMEHHe
0000111aTh,
KJ1accu(pUIPOBATH,
JIeNIaTh BBIBOJIBI.
KoMmyHuKaTHBHBIE
IJIAHUPOBATH yueOHOE
COTPYIHUYECTBO;
BJIaJIETh PEYbIO;
PeryasituBHble:
MPUHUMATH

yueOHYI0 3a/1a4y;

OTBETCTBEHHO
OTHOCHTBCS K
00y4JeHuIo;
JIEMOHCTPHUPOBATH
CITIOCOOHOCTH,
TIPOSIBIIATH
MMO3HaBaTEIIbHBIN
UHTEpEC

.03

835
Yup
2,57

JlaT4uk BBICOKOM
TEMIIEPaTypbl

.03

8§36
Yop 1

JlaTauk
3JEKTPOIPOBOTHOCTH

03

§37
Yup
2,45

JlaT4uk BBICOKOM
TEMIIEPaTyphl

.03

J1017,
18

838
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«YCoBUS IPOTEKAHUS peakiuii HOHHOrO 0oOMeHa C273
XUMHUUYECKUX PeaKLMil A0 KoHIa.
MEKIIy PACTBOPaMH YMETh COCTaBIATh
3JEKTPOJUTOB 10 KOHIIAY. MOJICKYIAPHBIC, TIOTHBIC 1
COKpAILlCHHbIE HIOHHBIE
YpaBHEHUS peaKIuit
oOMeHa.
55 7. Kucnotsl, ux 3HAaTh TOHATHUS: .04 §39¢
Kﬂaccp{(byn(au[/[;[_ KwucaoTs! B cBeTe TCOPUHU 235-236
21 Vip 1,3
56 8. Kucnorts! B cere TO/. 3HaTh HOHATHSL: 04 JIO 19- | JIaTumK BBICOKOI
YMeTh XapakTepu30BaTh: 22 TEMIIEPATYPHI
XHMM. CBOMCTBa KHUCIIOT, §39¢ Jlatuux pH
CBA3b MEXKAY COCTaBOM, 236-241
CTPOEHUEM U CBOMCTBAMHU Yp
KHCIIOT. 4-6
57 9. OcHoBanus B ceete TO/l. | 3HaTh MOHATHE: .04 JIO 23- | JlaT4MK BBEICOKOM
OCHOBAHHS B CBETE TCOPUU 26 TEeMIEpaTyphl
§ie)i| §40 Ymp | Naruux pH
YMeTh XapakTepU30BaTh: XUM. 1,3-5
CBOMCTBa OCHOBAHUM
58 10. Oxcunel. YMeTh XapakTepu30BaTh 04 JIO27- | JlaTuyuK BBICOKOM
XHM. CBOMCTBaA OKCHOB, 30 TEMIIEPATYPhI
CBSA3b MEXJY COCTaBOM, 841 Jlatuuk pH
CTPOCHUEM U CBOMCTBAMU Yupl,
okcuaoB. CoCcTaBIATh 3-5
YPAaBHEHUS pEAKLUH,
XapaKTEPU3YIOIIHUX
CBOVCTBA OKCHUIOB.
59 11. Comm B cBete TO/l, ux | 3HATH MOHATHUSA: 23.04 JIO 31- | JlaT4uK BBICOKOI
CBOJCTBA. conu B cere Teopun TOJL 34 TEMIIEPATyphI
VMeTh XapakTepu3oBaTh: §42Vmp | Maruux pH
XHMM. CBOMCTBA COJIEH, CBA3b 1,25

MEXy COCTaBOM,
CTPOCHUEM U CBOHCTBAMU
coyen




60 12. IIpaktudeckas pabora 8 | 3HaTh yCIOBUS MPOTEKAHUS 04 Th
«CBolicTBa KHUCJIOT, peaKHI/Iﬁ HOHHOr0 0OMeHa C274
OCHOBaHMI, OKCH/IOB, AO KOHIIA.

. YMeTh COCTaBIATh
MOJICKYJISIPHBIC, TOJTHBIE U
COKpAIIICHHBIC NOHHBIC
ypaBHEHUS peaKiui
oOMeHa.

61 13. T'eneTnveckas cBsI3b YMeTh Ha3bIBaTh CBOMCTBA .04 §43 Ymp
MEXKIy KIaccaMu HEOpPraHNY€eCKUX BEIECTB, 2-4
HeopraHudeckux emiects, | COCTABILITE YPABHCHHUS 11O

TCHETHUYCCKUM PsIJIaM.

62 14. OxucauTeNbHO- 3HATh TOHSITHSL: 05 844
BOCCTAHOBUTEJLHBIE OKHCIIUTENIBHO- Ymp
peauy. BOCCTAaHOBUTECIILHBIC 1,37

peaKIvu; OKHCIIUTENb,
BOCCTaHOBUTEIIb,
OKHCJICHUE, BOCCTAHOBJICHHUE

63 15. YupaxxueHus B YmMeTs cocTaBisATs ypaBHeHus OBP 05
coctasneanu OBP METOJIOM 3JICKTPOHHOTO OanaHca

64 16. CBoiicTBa U3y4eHHBIX YMeTh COCTaBJIATh 05
KJIaCCOB BEIIIECTB B CBETE 3JIEKTPOHHBII OasaHe
OBP

65 17. O6006uieHre 3HaHUMA N0 | YMETb IPUMEHSTDH NOJTy4YEHHbIE 05
TEeME. 3HAHUA

66 18. KonrponbHas pabota 3a | YMeETh MIPUMEHSTH NOJTY4YECHHEIE 05
2 nmonyroaue 3HAaHMA

67- | 19. Ilpaktuueckas pabota | YMeTb 00paIiaTeCs ¢ XUM. 05 Th
9. «PerieHme MIOCYJI0# U TAOOpaTOPHBIM C275-
3KCTIEPUMEHTATBHBIX 06opynoBaHHEM. 218
sanamy YMeTh HaOM01aTh, J1eNaTh

3alUCH M BBIBOJIBL.
68 20. O6o0mEeHne 1 05

CUCTEMATHU3alI A 3HAHUH




V.YYEBHO-METOJUYECKOE, MATEPUAJIBHO-TEXHUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA

. JIMTEPATYPA nast yuureJs:
2. Crannaptsl BTOporo nokosienus I[IpumepHsie mporpaMMmel 1o npeameram Xumus 8-9 kinace M: IIpocseuienue, 2010.
3. CoopHuk HOpMATUBHBIX TokyMeHTOB. Xumus/ Coct. D.J[.Jlnenpos, A.I.Apkaases. — M.: JIpoda, 2004.
4. T'abpuensu O.C. IIporpamma kypca xumuu 11 8 — 11 kaccoB 0011e00pa3oBaTeIbHBIX YIPEKACHUM — 3-¢ u3., cTepeoturl. — M.: JIpoda, 2012.
5. Tl'abpuensu O.C. Xumus. 8 kinacc: Yueb. mis odmieodpaszosar. yuel. 3aBenennii. — 14-e uzn., crepeorun. — M: [Ipoda, 2012.
6. I'abpuensn O.C. Xumus. 8 — 9 kiaccsl: Meronuueckoe nmocooue. — 4-e uzg., crepeorurt. — M.: Ipocda, 2001
7. I'a6puensu O.C, Bockoboitnukosa H.I1.,. SlmrykoBa A.B., HactonpHas kHura yuurtesns xuMun» -8 kiace, «/Ipoda», Mocksa, 2010
8. I'abpuensn O.C., I1.H. Bepeskun., A.A.Ymakoa, Xumus 8 kinacc. KontponbHble 1 ipoBepouHbie padboTsl K yueOHuKy O.C. 'abpuensHa «Xumus 8 kiacey:
yuebHoe nocobue- M.: [Ipoda, 2013.
9. I'abpuensa O.C., Cmupnosa T.B. U3zydaem xumuto B 8 kinacce: merogudeckoe mocooue k yueonuky ['adpuensaa O.C. «Xumus-8» s yqanmxcs u
yuurenei. — M: «bnuk u KO», 2001.
10. Xumus B Tadimmmnax. 8§ — 11 xi.: CnpaBounoe nocodue /aBT.-cocT. A.E. Haconora. — M.: [Ipoda, 1997.

JIUTEPATYPA ona yuawezoca:
1.I'abpuenan O.C. Xumus. 8 knacc: Yueb. ans o0ueo0pazopar. yued. 3aBeieHuil. — 7-e u3l., ucnp. — M: JIpoda, 2018.
2. Kypun A.A. CoopHuK 3a7a4 1o xumun. Pemenus u ananus - M.: AkBapuym, 1997.
3.I'abpuensn O. C., Bocko6oiinukoBa H. I1. Xumus B Tectax, 3agadax, ynpaxsHeHusx. 8— 9 ki. — M.: JIpoda, 2009 .



KpuTtepun u HOpMBI OLICHKH 3HAHUH 00y4aIOIIUXCH
OuneHka yCTHOro oTBeTa
OtMmeTka «5»: - OTBET NOJIHBIN U NPABUIbHBIA HA OCHOBAaHUM U3YYEHHBIX TEOPUI; - MaTepUall U3JI0KEH B ONPEAEIEHHON JJOrM4YE€CKO! NI0CIIE10BaTENbHOCTH,
JIUTEPATYPHBIM SA3BIKOM; - OTBET CAMOCTOSITEIIbHBIMN.
OtMeTKa «4»; - OTBET MOJHBIN U IPAaBUIIbHBIN HA CHOBAaHUU M3YyYEHHBIX TEOPUIL; - MaTEpUai U3JI0KEH B ONPEEIIEHHOMN JIOTHYECKON 11OCIEA0BATEIbHOCTH,
IIPU 3TOM JIONYILEHBI ABE-TPU HECYILIECTBEHHbIE OINOKH, UCIPABICHHBIE IO TPEOOBAHUIO YUUTEIIS.
OtmeTka «3»: - OTBET NOJIHBIHM, HO TP ATOM JIOIYILIEHA CYIIECTBCHHAs OIIMOKA WM OTBET HETIOJIHBINA, HECBS3HBII.
OtMmeTKa «2»: - IpU 0TBETE OOHAPYKEHO HEIIOHUMAaHME yJallluMCsl OCHOBHOTO COJepkKaHUs y4eOHOro MaTepualla Ui JOMyILEeHbl CyIIeCTBEHHbIE OIINOKHY,
KOTOPBIE yYaIMHCA HE MOXKET UCIIPABUTH IIPU HABOIAIIMX BOIPOCAX YUUTEN, OTCYTCTBUE OTBETA.

OueHka IKCepUMeHTAIbHbIX YMeHUIH
OrneHka CTaBUTCSI HA OCHOBAaHWHU HAOIOCHUS 32 YUAIMMUCS U TUCbMEHHOTO OTYeTa 3a paboTy.
OtMmeTKa «5»: - paboTa BHIIOTHEHA TIOTHOCTHIO U IPABUIIBHO, CAETaHbI MPaBHIIbHBIC HAOIIOIEHUS U BBIBOBI; - SKCIIEPUMEHT OCYILECTBIICH 10 TUIAHY C
YYETOM TEXHHKH 0€30MacCHOCTH U MPaBUJI pabOTHI C BEIIECTBAMH U 000PYIOBaHUEM; - IPOSBICHBI OPraHU3aIUOHHO - TPYAOBBIC YMEHUS, TOIICPIKUBAFOTCS
YHCTOTa pabOYero MecTa U MOPSI0K (Ha CTOJIe, SKOHOMHO HCIIONIB3YIOTCSI PEaKTHBBI).
OtMmeTka «4»: - paboTa BBINOJIHEHA IPABUIILHO, CACNIAaHbI IPaBUIIbHbIC HAOIIOACHHS U BHIBOJIBI, HO MPU 3TOM IKCIEPUMEHT MPOBEACH HE MOTHOCTHIO UITH
JOMYyIICHBI HECYIIECTBEHHBIEC OIIMOKH B padOTE C BEIIECTBAMH U 000PYIOBAHUEM.
OtMmeTtka «3»: - paboTa BBIIIOJIHEHA IPABUIILHO HEe MeHee uyeM 50% wiu JomylieHa CylecTBeHHas OuIMoKa B X0/1€ SKCIIEpUMEHTa B 00BbsICHEHUH, B 0 opMIie-
HUM paboTHI, B COOIOICHIH MTPABUJI TEXHUKH OE€30MAaCHOCTH Ha paboTe ¢ BemeCTBaMU M 000pyI0BaHHEM, KOTOPAsi HCIIPABIISETCS MO TPEOOBAHUIO YUUTEIIS.
OtMeTKka «2»: - onyiIeHsbI ABe (1 0oJee) CyIeCTBEHHbIE OMUOKU B X0O/I€: SKCIIEPUMEHTA, B 00bSICHEHUH, B 0DOpMIICHUU pabOThI, B COOTIOICHUH MPaBUII
TEXHUKH O€30MTaCHOCTH MPU padOTe ¢ BEMIECTBAMH U 000PYIOBaHUEM, KOTOPHIE YUAIIMNCs HE MOKET HCIIPABUTH JIaXKe MO TPeOOBAHUIO YUHUTEINS; - paboTa He
BBHITIOJTHEHA, Y YYAI[Erocsi OTCYTCTBYET IKCIIEPUMEHTaIbHbIE YMEHUS.

OueHka yMeHH# peliaTh pacyeTHbIe 32124

OTMeTKa «5»: - B IOTHYECKOM PACCYXKJICHUU U PEIICHUH HET OMMOO0K, 3a71a9a perieHa palioOHaIbHBIM CITOCOO0M;

OTMeTKa «4»: - B TOTUYECKOM PACCYXKJICHUHU U PELICHHs HET CYIECTBEHHBIX OIIMOOK, HO 3a/la4a pelleHa HepallmOHAIbHBIM CITIOCOOOM, WIIH JIOMYIIEHO HE
OoJiee IByX HECYIIECTBEHHBIX OMIMOOK.

OtMeTKa «3»: - B TOTUYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIMMOOK, HO JIOMYIIIEHA CYIIECTBEHHAs OIIMOKA B MATEMAaTUYECKUX pacueTax.

OtMeTKa «2»: - UMEETCsl CyHIIECTBEHHbIE OLIMOKHU B JIOTUYECKOM PACCYXJACHUH U B PELLICHUHU;

- OTCYTCTBHUE OTBETa Ha 3a/IaHue.

OneHka MMCbMEHHBIX KOHTPOJIBHBIX PadoT

OTtMeTKa «5»: - OTBET MOJHBIN U MPAaBUIbHBIN, BO3MOYKHA HECYIIIECTBEHHAs OIINOKA.

OtMmeTKa «4»: - OTBET HETIOJIHBIN WM JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OLIMOOK.

OtMmeTtka «3»: - paboTa BBIIIOJIHEHA HE MEHEE YEM HaIlOJIOBUHY, JOMYIEHA OJJHA CYIIECTBEHHAs OIIKUOKA U MPU ATOM JBE-TPU HECYIIIECTBEHHBIE.
OtMmeTKa «2»: - paboTa BBHIIIOJHEHA MEHbIIIE YEM HAIIOJIOBUHY WJIM COJIEPKHUT HECKOJIBKO CYIIECTBEHHBIX OLIMOOK; - paboTa He BhInoiHeHa. [1pu oneHke
BBITIOJTHEHUS MUCbMEHHON KOHTPOJIBLHOM paboThl HEOOXOIMMO YUUTHIBaTh TPEOOBAHUS €IMHOTO Opdorpapuueckoro pekuma.



OueHka TecToOBbIX padoT

TecTsl, cocTOsIIIIME U3 TISITH BOIIPOCOB MOKHO HCIIOIB30BATH MOCIE U3yUeHUs Kaxaoro matepuaina (ypoka). Tect u3 10-15 BonpocoB ucnoab3yercs st
nepuoandeckoro kKouTposa. Tect u3 20-30 BonmpocoB HEOOXOAUMO UCTOIB30BATH JJIs1 HUTOrOBOTO KOHTpoJis. [Ipu olleHMBaHUM UCTIONIB3YETCs CleAYIOas
1IKaja: Juisi TecTa U3 S BOIPOCOB

* HET OLIMOOK — OIIEHKA «5»;

* O/IHA OIIMOKA — OIICHKA «4»;

* IB€ OLIMOKU — OLIEHKA «3»;

* TPU OIIMOKH — OLIEHKA 2.

Jns Tecta u3 30 BOonpocoB:

* 25-30 npaBUIBHBIX OTBETOB — OLICHKA «5»;

* 19-24 npaBUIBHBIX OTBETOB — OIICHKA «4»;

* 13-18 npaBUIBHBIX OTBETOB — OLICHKA «3»;

* MeHbIIIe 12 TpaBUIIBHBIX OTBETOB — OIIEHKA «2».



