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MNOACHUTEJBHAS 3AIINCKA
Pabouas nporpamma npeaMera XuMust Ui 8 Kjlacca COCTaBlIeHA HAa OCHOBE:!

-npukaza Munoopuayku Poccutickoii @enepanuu ot 17.12.2010 Ne1897 «O06 yrBepkaeHnn (enepaibHOTO rocy1apcTBEHHOTO 00pa30BaTeILHOTO
CTaHJapTa OCHOBHOTO 0011IeT0 00pazoBanus (B pel. npuka3zoB Munoopaayku Poccuiickort @eaepanmu ot 29.12.2014 No1644, ot 31.12.2015 Nel577);

- mpuka3 MuHucTepcTBa npocBerieHus: Poccuiickoit ®eneparuu ot 28.12.2018 Ne 345 «O denepanbHOM nepeyHe Y4EOHHMKOB, pEKOMEHIYEMBIX K
MCTOJIB30BAHUIO TIPU PEAIN3alUN UMEIOIIMX TOCYIapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTeNbHBIX MPOrpaMM HAyaJIbHOTO OOIIEro, OCHOBHOTO OOMIETo,
cpenHero ooriero oopazoBaHus» (C UBMEHEHHUSIMH M JIOTIOJTHCHUSIMHU );

OcHoBHO#l oOpa3oBarenbHOl nporpamMmbl MBOY «boukapeBckass COIIl umenu I'epost Coserckoro Coroza /.M. Hlkyparta»
Adnraiickoro kpas cpeaHero obmiero oopaszosanus ®I'OC;

[Tonoxenus o paboueit mporpamme MBOVY ««boukapeckas COII umenu ['epos Coserckoro Coroza JI.U. Illkyparan»
Anraiickoro kpas @I'OC OO0

Yyebnoro miana MBOY «boukapesckas COIL umenu ['epost CoBerckoro Coroza JI.1. Illkypara» Ha 2022 - 2023 yueOHbIN TOS;
Kanengapuoro yue6Horo rpadguka MbOVY «boukapesckas COLL umenu I'epost CoBeTckoro

Coroza [I.U. llIkypata» Ha 2022 — 2023 y4ueOHBIH TOS;

VYceraBa MBOY «boukapesckast COLL umenu I'epost CoBerckoro Coroza JI.W. lllkypaTta»

-C yuéroMm TpeboBanuii, yctanoBiaeHHbix CanlluH 2.4.2. 2821-10 (c uamenenusmu ot 24.12.2015r Ne§81

-Peanmuzanus 06pa3oBaTenbHBIX MPOTPaMM €CTECTBEHHOHAYYHOW W TEXHOJIOTWYECKOW HAIPABIIEHHOCTEH MO0 XMMHHU C MCIIOIH30BAHUEM O0OpPYAOBaHUS IIEHTpa
«Touka pocTta»

-CanlluH 2.4.2. 2821-10 (c u3amenenusamu ot 24.12.2015r Ne81 n opreHTHpOBaHa Ha PabOTy MO y4eOHO-METOIMUYECKOMY KOMILIEKTY:

- [Iporpamma ocHoBHOro 0611er0 06pazoBanus no xumun §8-9 kiacc.O.C. I'abpuensa— M. : [Ipoda, 2015.

Pabouas mporpamma paccunTana Ha 2 yaca B HEJIEJI0, COOTBETCTBEHHO Ha roji 70 4acoB B Toj1, pe3epB 3 Jaca.

Jst peanu3anuu 1aHHo# padoyeii nporpaMmmbl ucnouab3yercs YMK:

1.IIporpamMmma ocHOBHOTO 00111eT0 00pazoBanus mo xumun 8-9 kiacc. O.C. 'abpuensa— M. : Jlpoda, 2015.
2. Xumus. 8 kimacc. Yueonuk (aBtop O. C. 'abpuensn). M.: JIpoda, 2013. - 288 c.

3.Metonuyeckoe nocobue. 8—9 kiaccel (aBTopsl O. C. I'abpuensy, A. B. Smykosa) M. : [Ipoda, 2015. 224 c.
4.KoHTposbHbIE U caMOCTOsATENbHBIE paboThl. 8 kiacc (aBTopsl O. C. 'abpuensn u ap.). M.: [Ipoda 2015.- 160 c.

IIporpamMma HanpaBJ/ieHa Ha JOCTHKEHHUS CJIeYIOLIUX LeJIeii:
@opmuposanue y y4amuxcsi XAMUYECKONH KapTUHBI MUPa KaK OPraHMYECKON YacTH €ro LEeJTOCTHON eCTeCTBEHHOHAYYHOH KapTHUHBI;

passumue MO3HABATEIbHBIX HHTEPECOB, UHTEIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN yJalluXcsl B MPOLecce U3YUYEeHUsI UMU XUMUYECKOM
HayKHU U €€ BKJIa/Ja B COBPEMEHHBIN HAYYHO-TEXHUYECKHN MPOTpecce;

G opmuposarue BaXHEHIITNX JJOTHYECKUX OTEpaIliid MBITIUICHUS (aHAIHN3, CHHTE3, 00001IeHne, KOHKPETH3aIls, CPAaBHEHHE U Jp.) B TIpoliecce
MO3HAHUS CUCTEMBI BaKHEUIIINX MOHSITUH, 3aKOHOB M TEOPUM O COCTaBE, CTPOCHUH M CBOMCTBaX XMMHYECKUX BEILIECTB;

gocnumanue yOKICHHOCTH B TOM, YTO IIPUMEHECHHUE MTOTYyICHHBIX 3HAHUI M YMEHUH 110 XUMHH SBJISETCA 0OBEKTUBHOW HEOOXOANMOCTBIO IS
6e3omacHoil paboTHI C BEIIECTBAMU U MaTepHUajiaMy B OBITY U Ha MPOU3BOJICTBE;



npoexmuposarue u pearu3ayus BbITYCKHUKaMUA OCHOBHOM IIKOJIBI IMYHON 00pa30BaTeIbHON TpaeKTOpUU: BIOOp poduis o0yueHus B
CTapuie mKoje WiK MpodeccnoHaIbHOTO 00Pa30BaTENBHOIO YUPEKICHUS;

osnadenue KIOUeBEIMU KOMIICTCHIUSMH (y‘{e6HO-H03HaBaTeJ'IBHBIMI/I, I/IH(bOpMaI_[I/IOHHBIMI/I, IOCHHOCTHO-CMBICJIOBBIMU, KOMMYHI/IKaTI/IBHBIMI/I)

[Iporpamma moJIHOCTHIO COOTBETCTBYET aBTOPCKOM MPOrpaMMe U HE COACPKUT U3MEHEHUMN

O0mas xapakTepucTuKa y4eOHOro Kypca

HaHHaﬂ pa60qa51 nporpamMma 110 XUMHUHU OCHOBHOI'O 06]1.[61"0 O6pa30BaHI/I${ PACKPLIBACT BKJIAO y‘le6HOFO npeaMeTa B JOCTUIKCHUA ueneﬁ
OCHOBHOI'O 06mero O6pa3OBaHI/IH H ONpCaACIIACT BaKHEHIIINE COACPIKATCIIbHBIC JIMHUH IIPCAMCTA:

«BCHICCTBO, CTPOCHUC BCIICCTBA» — COBPCMCHHBLIC IPCACTABJICHHA O CTPOCHUMU aTOMa M BCIICCTBA HAa OCHOBC HepI/IOI[I/I‘ICCKOFO 3dKOHa "
HepHOﬂquCKOﬁ CHUCTCMbI XUMHNYCCKHX JJICMCHTOB I[ H. MeHI[eJ'IeeBa, Y4CHUA O XMMHUYECKOM CBSI3H U KPpUCTAJUIMYCCKOM CTPOCHUHU BCIICCTBA,

XHUMHUYCCKas p€aKHusiA» — 3HAHUA O IIPEBPALICHUAX OAHHUX BCHICCTB B APYTUC, TUIIOJIOT'MHA XUMHUYCCKUX peaKuHﬁ, YCJIOBUAX UX NPOTCKAHUSA U
crocobax YIIpAaBJICHUA UMU;

«METO/bl MO3HAHUS XUMHUM» — 3HAHUS, YMEHUS U HABBIKUA DKCIIEPUMEHTAIbHBIX OCHOB XWMHH ISl TOJYUYECHUSI U U3YUYEHUS CBOWCTB
BOXHEUIIMX MPEACTABUTENICH KJIACCOB HEOPTaHMYECKUX COCTUHEHUI;

«TIPOU3BOJICTBO U MPUMEHEHHE BEIIECTB» — 3HAHHE OCHOBHBIX 00JacTel MPOU3BOJICTBA U MPUMEHEHHS BaKHEHIIINX BEIIECTB, a TAK)XKE OIBIT
0e30macHOro OOpalleHus C BeIeCTBaMH, MaTEpHAIaMH | TPOIIECCaMU, UCIIOJIb3YEMBbIMU B OBITY U Ha TIPOU3BO/ICTBE;

«A3BIK XMMHUU» — ONEPUPOBAHHE CUCTEMON BaXKHEUIINX XMMHUYECKUX MOHSTHUN, 3HAHHME XMMHUYECKON HOMEHKJIATypbl, a TaKXe BJaJeHue
XMUMHUYECKOH CUMBOJIMKOHN (XMMHUYECKMMHU (hOpMYJIaMH U YPaBHEHUSIMHU );

«KOJIMYECTBEHHBIE OTHOIIECHUS B XUMUN» — YMEHHE MTPOU3BOJIUTH PACUEThI 10 XUMUYECKUM (OopMysIaM U YPaBHEHUSIM.
MecTo npeaMera B y4eOHOM ILIAHE.

®enepalibHbIN rocy1apcTBEHHBIH 00pa30BaTeIbHbIA CTaHAAPT MPelycMaTpUBAET U3yUeHHE Kypca XMMHHM B OCHOBHOM IIKOJIE KaK COCTaBHOU
YyacTu npenMeTHoi obnactu «EctecTBeHHOHay4YHbIe IpeaMeTh». Hactosmias mporpamMMa MokeT ObITh pealn30BaHa B JiBa dTara.

[IporeneBTHYECKMiA 3Tall B 7 Kiacce. ITOT Kypc paccuuTad Ha 1 gac B Hemenmo B oObeMe 35 y4eOHBIX YacOB M HOCHUT PEKOMEHIATEIbHBIH
XapakTep, T. €. BBEJCHUE €ro B IPAKTUKY OOYUEHHUs OCTAETCs Ha YCMOTPEHHE 00pa30BaTEIbHOTO YUPEKICHUSI.

BBenenue sToro xypca HeM30€XHO BIeYeT 3a COOOW HEKOTOpBIE MOBTOPHI Y4EOHOTO conepkaHus B 8—9 Kiaccax, KOTOPBIE, OJJHAKO, HE
HApyIIAlOT PaBEHCTBAa CTapTOBBIX BO3MOXKHOCTEH OOYYalOUIMXCS MO OTHOIIEHHIO K HOBOMY NpPEIMETY. YUMTENI0 OCTAeTCs JIMIIb MPHHATH BO
BHHMaHUE ITOT (DAKT IpH pa3paboTKe COOCTBEHHBIX PabOYHMX MPOrpamMM, Kak ¢ yIeTOM dTaria MporeeBTHKH, TaK U 0€3 HETo.



OO6s3arenbHblii 9Tanm B 8—9 kiaccax paccuuTaH Ha 2 4daca B Henmento B oObeme 140 y4ueOHBIX uyacoB. M3ydeHuwe STOro Kypca gaer
BO3MOXXHOCTh BBIITYCKHHKY OCHOBHOW WIKOJBI ycremHo caath OI'D mo xumum kKak mpeaMmeTra mo BeiOOpy. lIpemmaraemeiii Kypc, XOTS U HOCHUT
OOIIEKYJIbTYPHBIA XapakTep M HE CTaBUT 3alady NMpo(ecCHOHANIBHON MOATOTOBKH OOYYAIONIUXCS, TEM HE MEHEE IMO3BOJIICT MM ONPEACTUTHCS C
BbIOOpOM TTpoG It 00ydeHHUs B CTapIleH IIKOJIE.

IInanupyemMble pe3y/JibTaThbl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE Pe3yJbTAThI 00y4YeHUsI

Yuamuiics 10JKeH:

3HAMb U NOHUMAMb. OCHOBHBIC HMCTOPHUYECKHE COOBITHS, CBA3aHHBIC C PA3BUTHEM XUMHUH W OOIIECTBA; JOCTHXKCHHS B OO0JaCTH XUMHUU U
KYJIbTYPHbIE TPAJULMHU (B YACTHOCTH, HAyUYHbIE TPATUIIUN) CBOCH CTpaHBI; OOIIEMHPOBBIEC TOCTHKEHHUS B 00JACTH XMMHH; OCHOBBI 3JOPOBOTO 00pasa
YKU3HM; IIpaBujia OBEACHUS B UPE3BhIUANHBIX CUTYALIUSIX, CBA3AHHBIX C BO3JIEUCTBUEM PA3JIMYHBIX BEIECTB; COLMAIbHYIO 3HAYUMOCTh U COAEPKaHUE
npodeccuii, CBSI3aHHBIX C XUMHUEH; OCHOBHBIE IpaBa W OO0S3aHHOCTH TpaXJaHWHA (B TOM 4YHUCIE Y4Yallerocs), CBS3aHHbIE C JIMYHOCTHBIM,
PO eCCUOHAIBHBIM U KU3HEHHBIM CaMOOTIPE/ICIICHUEM;

UCNbIMBIBAMDb: YYBCTBO T'OPIOCTH 33 POCCUHCKYIO XMMUYECKYIO HAYKy U YBaXXEHUE K UCTOPUU €€ Pa3BUTHUS; YBAXKEHUE U NMPUHATUE JOCTUKECHUN
XUMHH B MHUPE; YBOKEHHE K OKpYKaloIUM (y4JalluMcs, YYUTENISIM, POJUTENSAM U JIp.) — YMETh CIIyIIaTh U CIBIIIATh MapTHepa, MpU3HABATh MPABO
KaKJOT0 Ha COOCTBEHHOE€ MHEHHE U MPUHUMATh PELICHHUS C YY€TOM TO3HUIMI BCEX YYaCTHHKOB; CAMOYBa)KEHHE W SMOIMOHAIBHO-TIOIOKUTEIHHOE
OTHOIIIEHHE K ce0e;

NpU3HAaABams’ IEHHOCTD 3JI0POBBS (CBOETO M IPYTHX JIFO/IeH); HEOOXOAUMOCTh CAMOBBIPAKEHHSI, CAMOpEATU3AIIIH, COIIMATBFHOTO NP 3HAHUS;

0Cc03HA8ams: TOTOBHOCTh (MJIM HETOTOBHOCTH) K CAMOCTOSITENbHBIM MOCTYIKAM M JEHCTBUSAM, MPUHITUIO OTBETCTBEHHOCTH 33 MX PE3YJIbTaThI,
TOTOBHOCTbH (HJIM HETOTOBHOCTb) OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO MO3UIIMIO U KPUTUYHO OTHOCUTHCS K CBOMM IO CTYIIKaM;

nposeIamy. NOOPOKENATEILHOCTh, JOBEpHE M BHUMATENBHOCTH K JIOJSM, TOTOBHOCTh K COTPYIHHUYECTBY U JApPYXkKOE, OKa3aHUIO TMOMOIIU
HY)KJAIOIIMMCST B HEH; yCTOMUYMBBIM MO3HABaTENbHBIM MHTEpPEC, MHULMATHUBY W JHOOO3HATEIBHOCTh B M3YyYEHUM MHpa BEUIECTB M PEAKIIUN;
LEJIeYCTPEMIICHHOCTh U HACTOWYMBOCTh B JIOCTH)KEHUU II€JIel, TOTOBHOCTh K MPEOJIOJIEHUI0 TPYJHOCTEN; YOKICHHOCTh B BOBMOKHOCTH MO3HAHMUS
MIPUPO/IbI, HEOOXOIMMOCTH Pa3yMHOI'O UCIIOJIB30BaHUs JOCTUKEHUIM HayKU U TEXHOJIOTUH Ui pa3BUTHUs OOIIECTBA;

ymemb. YCTAHABIIMBATDL CBA3b MCKAY LECIIBIO H3YUYCHHUS XUMHH
HUTCEM, JJI1 9YCTO OHA OCYHICCTBJIIACTCA (MOTI/IBaMI/I); BBITIOJHATE IMPO THOCTUYCCKYIO CAMOOIICHKY, PCTYJIUPYIOIIYHO dKTUBHOCTDL JIMYHOCTU HA JTAIIC €€
BKJIIOUCHHS B HOBBIM BUA OCATCIBHOCTH, CBSI3aHHBIM C HAYaJiOM HU3Yy4CHUS HOBOI'O y‘I€6HOFO npeaMeTa — XHUMHUH; BBIIIOJHATE KOPPUTHPYIOIIYIO
CaMOOILCHKY, 3aK/IIOYAIOIIYIOCA B KOHTPOJIE 3a MPOUCCCOM HU3Yy4YCHHA XUMHU W BHCCCHUU H€06X0)II/IMI)IX KOPPEKTHBOB, COOTBCTCTBYIOIIUX dTallaM U
crocodam HN3YUCHUA KypCa XHWMHHU, CTPOUTH XU3HCHHBIC U HpO(l)eCCI/IOHaIII)HBIe IJIaHbl C YYC€TOM KOHKPCTHBIX COOHUAJIbHO-UCTOPHYCCKUX,
IOJIUTHYCCKHUX W 3KOHOMHYCCKHX YCHOBI/IP'I; 0CO3HABaTh COOCTBEHHBIE LHEHHOCTH W HUX COOTBETCTBUEC INPUHHUMACMBIM B JKU3HU PCIICHUAM, BCCTU
Auaiaor Ha OCHOBE PaBHOIIPABHBIX OTHOIICHUN W B3aHMMHOTO YBAXCHHSA, BBIACIATH HpaBCTBeHHBIﬁ ACIICKT MOBCACHUA U COOTHOCHUTH ITOCTYIKH



(cBOMMIPYTUX JrOieH) W COOBITHS C MPUHATHIMH ITHYECKUMH HOPMaMH; B IpeZesiaX CBOMX BO3MOXHOCTEW NMPOTUBOJCHCTBOBATH JEHCTBUSAM U
BIIMSTHUSIM, TIPE/ICTABIISIONIIM YTPO3Y KH3HH, 3I0POBBIO U O€30MaCHOCTH JIMYHOCTH U OOIIECTBA.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

Yuyaumuiics 10JIKe€H YMETh:

HCIIOJIb30BaTh IMPU XapPaKTEPUCTUKE BELIECTB IMOHATHUSA: «aTOM», «MOJICKYJIa», «XUMHUYECKHHU DJIEMEHT», «XMMHUUYECKHMW 3HAK, WJIM CUM BOJDY,
«BEIIECTBO», «IPOCTOE BEIIECTBO», «CIIOXKHOE BEIIECTBO», «CBOMCTBA BEUIECTB», «XHUMHYECKHUE SBICHHUSI», «(PU3MUECKHUE SBICHHI»,
«K0d(PUIMEHTBI», «UHIEKCHI», «OTHOCHTEIIbHAs aTOMHAas Macca», «OTHOCHUTENIbHAs MOJICKYJApHAs Maccay, «MaccoBas [OJISI DIIEMEHTay;

WCIIOJIb30BaTh IMPH XAPAKTEPUCTUKE AaTOMOB MOHATHS: «IPOTOH», «HEUTPOH», DIJIEKTPOH», «XHUMUYECKHH BJIEMEHT», «MACCOBOE YHUCIIOM,
«HU30TOI», <BJIEKTPOHHBIN CIION», «IHEPreTUYECKUH YPOBEHBb)», <«3JEMEHTBl METAJUIbl», «3JIEMEHThl HEMETAJUIbD»; MPU XapaKTEPUCTHKE BEILIECTB
MOHATHS «MOHHAS CBSI3bY», KMOHBI», «KOBAJICHTHAS HEMOJSPHAS CBS3bY», KKOBAJECHTHAS MOJISIPHAS CBA3bY, <«AJIEKTPOOTPULIATEIBHOCTDY, «BAaJIEHTHOCTHY,
«METaJNINICCKAs CBS3bY;

OMHCHIBATh COCTaB M CTPOCHHE aTOMOB 3JIEMEHTOB C MOPsAKOBEIMU HOMepamu 1—20 B [lepuoguueckoit cucreme xumudeckux sie mertos 1. .
Menneneena;

COCTaBJISITh CXEMBI paclpeiesICHUs SJIEKTPOHOB MO 3JEKTPOHHBIM CJIOSIM B AJICKTPOHHOM 000JIOYKE aTOMOB; CXE€Mbl 00Opa30BaHUs Pa3HBIX THUIIOB
XUMHUYECKOH CBSI3U (MOHHOM, KOBAJICHTHOW, METAJUTHYECKOM );

OOBSACHSITH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX DJIEMEHTOB (3apsiIOB sA/Iep aTOMOB, YHCJa JIEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM
CJIO€, YUCIIO 3aMOTHSAEMBIX AJIEKTPOHHBIX CJIOEB, PAINYC aTOMa, IIEKTPOOTPUIIATEIbHOCTh, METAITUYECKIE U HEMETAIITMYECKHIE CBOMCTBA) B TIEPUOAAX
U Tpymnmnax (raBHbIX noarpynnax) Ilepuonnyeckoit cucreMsl xumudeckux 3nemMeHToB Jl. Y. MenneneeBa ¢ TOUKH 3peHUsI TEOPUU CTPOCHUS aTOMA;

CpaBHHMBATh CBOWCTBAa aTOMOB XMMHYECKHX 3JIEMEHTOB, HAXOISAIIMXCA B OJHOM IMEPHOJIC WIM TNIaBHOM mnoarpynne [leproanyueckoil cUCTEMBbI
xumuueckux snemeHToB JI. M. MenneneeBa (3apsaoB siep aTOMOB, YMCa JJIEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM CIJIOE, YHCIIO 3alOJHSEMBIX
AJIEKTPOHHBIX CJIOEB, PAINYC aTOMa, SJIEKTPOOTPUIIATETHFHOCTh, METAITHYECKHNE U HEMETAUINUYECKHE CBOMCTRA);

JIaBaTh XapaKTEPUCTUKY XUMHUUYECKUX AJIEMEHTOB MO HX IOJ0XKEHUIO B Ilepuommueckoil cucreme xummudeckux snemeHToB . M. Menneneesa
(XMMHUYeCcKul 3HAK, MOPSJIKOBBIM HOMED, TIEPHOJ, TPYIINA, MOArPYIa, OTHOCHUTEIbHAs aTOMHAs Macca, CTPOSHHWE aToMa — 3apsj sjapa, YUCIo
MIPOTOHOB W HEUTPOHOB B SAZIPE, 00IIIEE YUCIIO PIECKTPOHOB, PACIIPEACIICHNUE AJIEKTPOHOB 110 AJICKTPOHHBIM CJIOSIM);

OTIPEAETATH TUIl XUMUYECKOU CBSI3U MO (OpMyJIe BEUIECTBA; MPUBOIUTEH MPUMEPHI BEIIECTB C Pa3HBIMH TUIIAMH XUMHUYECKONCBSI3H;

XapaKTEePU30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOU CBS3M(0OMEHHBIN ), HOHHOMN CBSI3M, METAJUTHYECKOU CBSI3M; YCTAaHABINBATD
MPUYHUHHOCIIEICTBEHHBIE CBA3U:

COCTaB BEIIECTBA — THIT XUMHUECKOH CBSI3H; COCTABIATH (OPMYIbI OMHAPHBIX COSTUHEHHI TTO0 BaJICHTHOCTH;

HAXOJWUTh BAJIGHTHOCTh JIEMEHTOB 10 (hOpMyJie OMHAPHOTO COSAMHECHHUS.

WCIIOJIb30BaTh IIPU XapaKTEPUCTUKE BELIECTB IOHATHS: «METAJUIB», «IUIACTUYHOCTBY», «TEIUIONPOBOIHOCTBY, «BJEKTPOIPOBOIHOCTHY,
CHEMETAJLTBIY, «AJUIOTPOTIHSY», AJUTOTPOITHBIE BUIOU3MEHEHUS, FUTH MOTU(PUKAIIII,;



OITMCBhIBATh ITOJIOKCHUE 3JIEMECHTOB METAJIJIOB M 2JICMCHTOB HEMECTAJIJIOB B HepnonnquKoﬁ CHUCTEMEC XUMHNYCCKHX 3JICMCHTOB I[ . MeHz[eneeBa;

KJ'IaCCI/I(bI/II_II/IpOBaTB IIPOCTHIC BEIIECCTBA HA METAJIJIBI 1 HCMETAJLJIbI, 3JICMCHTBI;
ONnpeaAcCIATh NPUHAAICKHOCTE HCOPTaHUYCCKUX BEIIECCTB K OJHOMY M3 U3YUYCHHBIX KJIIACCOB — METAJIJIbI 1 HEMCTAJLIIbI;

JIOKa3bIBaTh OTHOCUTEIBHOCTD JICJICHHSI TPOCTHIX BEIIECTB HA METAJUIBI U HEMETAJLIBL;

XapaKTepu30BaTh 00IIKe PUINIECKUE CBOWCTBA METAILJIOB;

YCTaHaBJIMBATh NPUYHMHHOCJIICICTBCHHLIC CBA3U MCKAY CTPOCHUCM aTOMa U XUMHUYECKOU CBA3LIO B IMPOCTHIX BCIICCTBAX — MCTAUIaX U
HEMeTaljax;

00BSICHATH MHOI000pa3ne MPOCTHIX BELIECTB TAKUM (DAaKTOPOM, KaK aJlJIOTPOIHS;

OIKCBIBATh CBOMCTBA BELIECTB (Ha IpUMepax MPOCThIX BELIECTB — METAJJIOB U HEMETAIJIOB);

coOiroaaTh MpaBuiia TEXHUKU O€30MaCHOCTH MTPU IPOBECHUH HA0II0ACHNUN U JaOOPATOPHBIX OIBITOB;

UCIIOJIb30BaTh MPU PEIIEHUM PACUETHBIX 3a/lau IHMOHATHUS: «KOJWYECTBO BEILIECTBA», «MOJIb», «IIOCTOSHHAas ABOraJpo», «MOJSIpHas Maccay,
«MOJISIPHBIA 00BEM Ta30B», «HOPMAIIBHBIC YCIOBUSY;

MIPOBOJIUTH PACUYETHI C UCIOJIB30BAHUEM MOHSTHI: «KOJWYECTBO BEIIECTBA», «MOJISIPHASI MACCay, «MOJISIPHBIN 00BEM ra30By, «IOCTOSHHAS
ABorazpo».

HCIIOJIb30BAaTh IIPU XapaKTEPUCTUKE BEIIECTB NOHATUS: «CTENEHb OKMCIIEHUS), «BAJEHTHOCTBbY», «OKCHUABD», «OCHOBAaHMSA», «IIEIOYN»,
«KQUeCTBEHHAsl PEaKIUs», «UHAUKATOP», «KUCIOTBI», «KUCIOPOACOIAEPKAIINE KHUCIOTBI», «OECKUCIOPOAHBIE KUCIOTBHI», «KHCIOTHAs cpenay,
«UIENIOYHAS Cpefiay, «HeHTpaabHas cpelay, «mkana pHy», «conny», «aMop@HbIe BEIIECTBAY, «KPUCTAIITMIECKHIE BEIIECTBA», «KPUCTATLTHNYECKAs
peueTka», «HMOHHAs KPHUCTAUIMYECKAas pEelIeTKa», «aTOMHas KPUCTAUIMYECKAas pEIIEeTKa», «MOJIEKYJIIpHAas KPUCTAJUIMYECKAsl pEeLIeTKa,
«METAINYECKas KPUCTAIUIMYECKAs PEIIETKA», «CMECHY;

KHaCCI/I(l)I/II_[I/IPOBaTB CJIOKHBIC HCOPTraHNYCCKUEC BCIUICCTBA 11O COCTABY Ha OKCHUAbI, OCHOBAHU A, KUCJIOTBHI U COJIN;
OCHOBAHUS, KUCJIOTBI U COJIU 110 PACTBOPUMOCTHU B BOJC,

KHCJIOTBI 10 OCHOBHOCTH U COJEPKAHUIO KUCIIOPO/Ia;

OINpPEAEIATh NPUHAMIEKHOCTh HEOPraHMYECKHX BEIIECTB K OJAHOMY M3 HM3YYEHHBIX KJIacCOB (OKCHIBI, JIETYYHE BOJOPOJHBIE COEAUHEHMS,
OCHOBAHUs, KUCIIOTBI, COJIN) 1O (popmyIe;

OTHCHIBAaTh CBOMCTBA OT/AENBHBIX MpPEJCTaBUTENIEH OKCUIOB (Ha MPUMEPE BOJIbI, YIJIEKUCIOrO ra3a, HeraleHoW U3BECTH), JIETYYUX BOJOPOIHBIX
COEMHEHMH (Ha MpUMepe XJIOPOBOAOPOJAa M aMMHaKa), OCHOBAaHUM (Ha IMpHUMepe TMIPOKCHJIOB HATpus, Kalus U KaJblus), KUCIOT (Ha MpUMepe
CEpHOI KUCIIOTHI) U coJiel (Ha MpuMepe XJIopuaa HaTpHsl, KapOoHaTa Kainblus, pocdara Kambpus);

ONpEaACIIATh BAJICHTHOCTD U CTCIICHL OKHUCJICHHM A 3JICMCHTOB B BEIICCTBAX,



COCTaBIIATH (POPMYJIBI OKCHJIOB, OCHOBAHUH, KUCIOT M COJIEH MO BAJICHTHOCTSIM M CTEIECHSM OKHCICHHS 3JIEMEHTOB, a TAaKXKe 3apsiiaM HOHOB,
YKa3aHHbBIM B TaOJIUIE pACTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U COJIEH;
COCTaBJISATh Ha3BaHUS OKCHUJIOB, OCHOBAHUM, KUCJIOT U COJIEH; CpaBHUBATh BAJICHTHOCTb U CTEIIEHb OKMCIIEHUS; OKCHU/Ibl, OCHOBAHUS, KUCIIOTHI U
COJIM IO COCTaBY;
HCI0JIb30BaTh TaOJIUIy pACTBOPUMOCTH AJIs ONIPEETICHHS pACTBOPUMOCTH BEIIECTB;
YCTaHaBJIMBATh T€HETHUUYECKYIO CBSI3b MEX/Y OKCUJIOM M I'MJIPOKCUIOM U HA000pOT;
IPUYMHHOCIIEACTBEHHBIE CBS3U MEXKY CTPOCHUEM aTOMa, XUMUYECKOM CBSI3bIO0 U TUIIOM KPUCTAUNIMYECKON PEIIETKH XUMHUECKUX COEAMHEHUN;

XapaKTECPpU30BaThb aTOMHBIC, MOJICKYJIAPHbBIC, HOHHBIC MCTAJNIMYCCKUC KPUCTAIUINYCCKUEC PCUHICTKH, CPECAY paCTBOpPaA C IOMOIIbBIO HIKAJIbI pH,

MMPUBOAUTD ITPHUMCPLI BEHICCTB C PA3HBIMU THUIIAMU KpHCT&J’IJ’IH‘lGCKOﬁ PCUICTKU,
HCCIICO0BATh CpeaAy paCTBOpa C HOMOIILIO HHAUKATOPOB,; SKCIICPUMCHTAJIBHO pa3jindaTh KUCJIOTEI U HICJI0OYH, ITOJIB3YACH

HHAUWKATOpaMHU; UCIIOJIb30BaTh MMPHU PCHICHUN PACUCTHBIX 3aaa4 ITOHATUSA «MaCCoOBasd J0JIA 3JIEMCHTA B BEUICCTBC), «MAaCCOBasA J0JIsA paCTBOPCHHOI'O
BCIICCTBA», «o0BbeMHas J0JI4A ra3006pa3H0r0 BCIICCTBA»,

MIPOBOAMTH PAcueThl C HCIIOJIb30BAHMEM IOHSTUN «MaccoBasl JOJIsl SJEMEHTAa B BELIECTBE», «MaccoBasi JI0JI1 PACTBOPEHHOI'O BEIIECTBaY,
«00beMHasi 1011 Ta3000pa3HOTro BEUIECTBAY.

UCIIONIb30BATh MPH XapaKTEPUCTUKE BEIIECTB MOHATHUS: «IUCTUILIALUY, «IIEPETOHKa», «KPUCTAITU3ALN», «BBIIApUBAHUE», «(PHUILTPOBAHUEY,
«BO3TOHKA, UJIH CYOIMMAIIHS, «OTCTAaUBaHHE», «IIEHTPU(DYTUPOBaAHHEY, «KXUMHUECKAS PEAKIUL», «XUMUYECKOE YPAaBHEHUEY, «PEAKIIMU COCTUHEHUS,
«PEaKIUU PA3I0KEHHI», «PeaKuu 0OMeHay, «PEeaKIu 3aMEIICHU», «PEAKIIUU HEUTpATU3aINI», «IK30TE€PMUUECKHE PEAKIIUN», «IHI0TEPMUYECKUE
peaKINy, «PEAKIUU TOPEHUS», «KATATU3aTOPbD», «(PEPMEHTBI», «OOpaTHUMbIE PEAKIUHN», «HEOOPATUMBIE PEaKIUN», «KATATUTUUYECKHE PEaKIun»,
«HEKATATUTUYECKHUE PEAKIIUN», «Psii aKTUBHOCTU METAJIIOBY, «TUAPOJIN3Y;

yCTaHABJIMBATh IPUYMHHOCIEICTBEHHBIE CBA3M MEXAY (PU3NUECKHMMH CBOMCTBAMH BEILLIECTB U CIOCOOOM pa3/iesIeHUs] CMECEH;

OOBSICHSTH 3aKOH COXpPAaHCHUA MACChl BEHIECTB C TOYKHU 3PCHUA aATOMHO MOJICKYJIAPHOT'O YUCHU A,

COCTaBJIAITh YPAaBHEHUS! XUMUUYECKUX PEAKLUI HA OCHOBE 3aKOHA COXPAHEHMSI MAaCChl BEILIECTB;

OTHCBIBAThH PEAKIMH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POIAHOTIO) S3bIKA U SI3bIKA XMMUHU;

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC PCAKINUH 10 YUCITY U COCTABY UCXOJHBIX BCIICCTB U IPOJAYKTOB pCaKIIUU,

TeI1oBoMY 3P PexTy;

HaIpPaBJIEHUIO IPOTEKAHUS pEeaKlIUK; yYaCTHIO KaTalIn3aTopa;

UCMOJIb30BaTh TaOJIMIly PaCTBOPUMOCTH JJISi ONpeNeIeHUs] BO3MOKHOCTH MPOTEKAaHUS peakiuil 0OMeHa; 3JEKTPOXUMHUYECKUN Psii HaNpsHKEHUH
(aKTMBHOCTH) METAJUIOB JJIs ONPEAEIEHUS BO3MOKHOCTH ITPOTEKAHNS PEAKLUI MKy METallaMU ¥ BOJHBIMM PacTBOpPa MU KUCJIOT U COJIEH;

HaOJI0AaTh U ONMCHIBATh MPU3HAKU U YCIOBMS TEUCHUS XUMHUECKUX PEAKIIMMH, eJ1aTh BBIBOABI HA OCHOBAHUY aHAJIN3a HAOIIOJEHUN 3a
IKCIIEPUMEHTOM;



MIPOBOJIUTH PACUYEThI 10 XUMHUUECKUM YPaBHEHUSIM Ha HAXOKIACHUE KOJMYECTBA, MAacChl WM 00beMa MPOAYKTa PEaKIIUH 110 KOJIMYECTBY, MACCE UIIN
00bEMYy HMCXOAHOTO BEIIECTBA; C MCIOJIB30BAHUEM MOHITHS «IOJIS», KOT/Ia MCXOIHOE BEIIECTBO JaHO B BUE PAcTBOpA C 33JaHHOM MAcCOBOM JoJieit
PacTBOPEHHOIO BELIECTBA UM COACPKUT OMPEEICHHYIO 00 pUMeceil.

UCIOJIb30BaTh MPH XapaKTEPUCTHKE MPEBPALICHUN BEUIECTB MOHITHUS: «PACTBOP», <QJIEKTPOJIUTUYECKAS UCCOLMUALUA», <«OICKTPOIUTHIY,
«HEINEKTPOJIUTHIY, «CTEIIEHb JAUCCOLHAIINNY, CUIIBHBIE SJIEKTPOIUTHI», «CJIa0bIe SJIEKTPOIUTH», «KATHOHBI», «aHUOHBI», KKHCIOTHI», OCHOBAHUSY,
«COJINY, «MOHHBIE PEAKIINNY, «HECOJICOOPas3yIONINe OKCHIIBIY, «COJIe00pa3yIONINe OKCHIIBIY, «OCHOBHBIC OKCHUIBI», «KHUCIOTHBIC OKCHUIBD», «CPEIHUE
COJIN», «KHUCIIBIE COJIU», «OCHOBHBIE COJIN», «TEHETUYECKUM pAI», «OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE pE€ aKIUU», «OKHUCIHUTEIbY,
«BOCCTaHOBUTEIIbY, «OKUCICHUEY, KBOCCTAHOBIICHUEY;

OIMCBHIBATh PACTBOPEHHE KaK (PU3NKO-XMMHUYECKHH IPOLECC; WUTIOCTPHPOBATH IMPHMEPAMU OCHOBHBIC MOJIOXKEHHS TEOPHUH DIIEKTPOIMTHUECKON
JUCCOLMAIMH; TEHETUUECKYIO B3aUMOCBS3b MEXKIY BEIIECTBaMHU (IIPOCTOE BEIIECTBO — OKCUJ — I'MJAPOKCHUI — COJIb);

XapaKTepu30BaTh OOIIME XHUMHYECKHE CBONCTBA KHCJIOTHBIX U OCHOBHBIX OKCHJOB, KHCJIOT, OCHOBaHHMM M coOlled C TO3MIHMA Teopuu
ANEKTPOIIUTUYECKON TUCCOLMALIUY;

CYLIHOCTB 3JIEKTPOIUTHUECKOMN TMCCOLMAIINY BEIIECTB C KOBAJIEHTHOM MOJIIPHON M MIOHHON XUMUYECKOU CBSI3BIO;

CYILITHOCTh OKUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUi;

MPUBOAUTH MPUMEPHI PEAKIINH, ITOTBEPHKIAIOIINX XUMHUYECKHNE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCUIOB, KUCJIOT, OCHOBAaHUH U COJIEH;

CYIIIECTBOBaHHE B3aMOCBS3U MEKy OCHOBHBIMHU KJIacCa MM HEOPraHUYECKHUX BEIIECTB;

KJIacCCU(UIUPOBATh XUMUYECKUE PEAKIIMH 110 «M3MEHEHMIO CTEIe HEW OKUCIIEHHUS JIEMEHTOB, 00pa3yIOIINX Pearupyrouie BeecTBay;

COCTaBJISITh YPaBHEHUS 3JEKTPOIUTHUECKON TUCCOLMAIUMU KHC JIOT, OCHOBAaHHM M COJIeH; MOJIEKYJISIpHbIE, TOJHBIE M COKpPAILEHHbIE MOHHBIE
YpaBHEHHUS peaKkuil C y4acTUEM DJIEKTPOJIUTOB;

YpaBHEHUSI OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM, MCIONb3ysd METOJ 3JIEKTPOHHOro OajlaHCa; ypaBHEHHUS peakluil, COOTBETCTBYIOLIUX

MOCJIE0BATENBHOCTH («EMOYKE») MPEeBpallleHu HEOPraHUYECKUX BEIIECTB

Pa3IMYHBIX KJIACCOB; OMPEEHSATh OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJIEHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaklusaX; yCTaHABIMBATh MPUUYUHHOCIIEICTBEHHBIE CBSI3M: KJIACC BEIIECTBA — XUMUYECKHUE CBOMCTBA BEIIECTBA;
HaOIIt0/IaTh U OMHCHIBATh PEAKIIUH MEX]Y AJIEKTPOJUTAMU C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POAHOTO) SI3bIKA U SI3bIKA XHUMUU;
MPOBOJIUTH ONBITHI, TOJTBEPAKAAOIINE XUMUYECKUE CBONCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEILECTB.
BBITIOJTHATH MPOCTEUIITNE TPUEMBI OOpaIleH s C JIA0OpaTOPHBIM 000PYIOBAHUEM: TAOOPATOPHBIM IITATUBOM, CTUPTOBKOMH;

HaOII0/1aTh 32 CBOMCTBAMU BEIIECTB U SBICHUSIMHU, IPOUCXOISAIINMHU C BEIIECTBAMHU;
OIKCHIBATh XUMUYECKHI SKCIIEPUMEHT € IIOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO UJTM POJIHOTO) A3BIKA U SI3bIKA XUMUMU;
JIeNIaTh BBIBOJIBI 110 pe3y/IbTaTaM MPOBEIEHHOTO 3KCIIEPUMEHTA.



3HATh: MPEAMETHI U3YUYCHHS €CTECTBEHHOHAYUHBIX AMCIUILUINH, B TOM Yucie XUMUM; xumudeckne cumBoibl:Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N,
Mg, Na, O, P, S, Si, Zn, ux Ha3BaHus W MPOU3HOIICHUE; KIACCU(DUIIMPOBATH BEIIECTBA MO COCTaBY Ha MPOCTHIC U CIOXKHBIC, pa3inyaTh. Teja U
BEIIECTBA; XUMHUUYECKHI 3JIEMEHT U MPOCTOE BEIIECTBO; ONMUCHIBATH: (POPMBI CYIIIECTBOBAHUS XUMHUECKHUX 3JIEMEHTOB
(cBOOOHBIE aTOMBI, MMPOCTHIC BEIIECTBA, CIOKHBIC BEIlecTBa); TaOiMuHyio Gopmy [leprogndeckoil cHCTEMbl XUMHUYECKUX 3JIEMEHTOB; MOJOKCHHE
anemeHTa B Tabmuie /. M. MenneneeBa, MCHONb3ysl MOHATHS «IEPHO», «TPYIIAy, «TJaBHAs MOATPYIIay», «I000YHAs MOJArPYIIa», CBOMCTBA
BEIECTB (TBEPBIX, )KUIKUX, Ta3000pa3HBIX);

OOBSCHSTH CYINTHOCTh XUMHYECKHUX SIBJICHHH (C TOYKH 3pEHHUS aTOMHO MOJIEKYJSIPHOTO YYCHHS) M UX MPUHIUIHAIBHOE OTIIHYHUE OT (U3HUECKUX
SIBJICHHI;

XapaKTepU30BaTh: OCHOBHBIE METOJbl M3yYEHUS €CTECTBEHHBIX IUCHMILIUH (HaOIIOJeHHE, SKCIEPUMEHT, MOJCIUPOBAHKE); BEIIECTBO IO €ro
XUMHUYECKON (popMysie COrjacHO IJIaHy: KadyeCTBEHHBIH COCTaB, TUI BEIIECTBA (IIPOCTOE WM CIIOKHOE), KOJIMYECTBEHHBIA COCTaB, OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca, COOTHOIIICHHE MAacC 3JEMEHTOB B BELIECTBE, MACCOBBIE JOJHM AJIEMEHTOB B BEIIECTBE (IJI CIOKHBIX BEIIECTB); POJIb XUMUU
(TIOTIOXKUTENBHYIO U OTPUIIATENIbHYIO) B )KU3HU YEJIOBEKA, apI'YMEHTHPOBATh CBOE OTHOIICHHUE K ATOU MpooIieMe;

BBIYUCIIATE OTHOCUTCIIbHYIO MOJICKYJISIPHYIO MAaCCy BEIIECTBA 1 MACCOBYIO JOJIO XUMHUUYCCKOI'O 3JIEMCHTA B COCANHCHUAX

IMPOBOAUTH Ha6JIIOZ[eHI/IH CBOICTB BC€IICCTB U ﬂBJIGHPIIZ, MMPOUCXOAAIINX C BEHICCTBAMU,
CO6J'IIOI[aTI> IpaBujia TCXHUKHU 0e30IMacHOCTH IIpU NPpOBCACHUU Ha6J'IIOI[eHHfI u J'Ia60paTOpHLIX OITIBITOB.

MertanpeameTHble pe3yJibTaTbl 00y4eHUs

Yyamuics J0JKEH yMeTh:

OIpeJIeNIATh MPOOJIEMBI, T. €. YCTAHABINBATh HECOOTBETCTBUE MEKY JKEJIAEMbIM U JICHCTBUTEIBHBIM;
COCTABJISATH CJIOKHBIN IIJIaH TEKCTA; BIaJAETh TAKUM BHJIOM M3JI0KEHHS TEKCTA, KaK [IOBECTBOBAHUE;
10J1 PYKOBOJICTBOM YUMTEJISl IPOBOJIUTEH HETIOCPEICTBEHHOE HAOII0IEHUE;

0] pyKOBOJICTBOM YUYHTENs 0(OPMIIATH OTUET, BKIFOUAIOLINI ONMCaHNne HaOI0JIeHNs, €r0 Pe3yIbTaToOB, BEIBOOB;

MCIOJIb30BaTh TaKOW BHUJI MBICIEHHOTO (MA€aTbHOT0) MOJICIMPOBAHUS, KaK 3HAKOBOE MOJEIUpPOBaHMUE (HAa MPUMEpE 3HAKOB XMMHUYECKUX
3JIEMEHTOB, XUMHUECKUX (HOpMYI);

MCIIOJIb30BaTh TaKOM BUJ MaTepUaAIbHOTO (IIPEIMETHOT0) MOJIETUPOBAaHUS, KaK (U3NYECKOE MOJEINPOBaHNE (Ha NMpHUMEpPEe MOAETHUPOBAHUS
aTOMOB M MOJIEKYN);

MOJIy4aTh XUMHUYECKYI0 MH(QOPMAIIHIO U3 PA3IMYHBIX UCTOYHHUKOB; OMPENENIATh OObEKT U acleKT aHajJu3a U CUHTE3a; ONpPEeIsiTh KOMIIOHEHTHI
00BEKTa B COOTBETCTBHHU C ACIIEKTOM aHaJM3a U CUHTE34;

OCYILIECTBIIATh KAYECTBEHHOE M KOJIMUECTBEHHOE ONHMCAaHNEe KOMIIOHEHTOB 00BEKTa; ONpeIesTh OTHOLIEHHS 00bEKTa C IPYTUMU 00bEKTaMH;

OTIpeNIeNIATh CYIIECTBEHHBIE MPU3HAKU 00BEKTA.



(bOpMyITHPOBATH TUIIOTE3Y 110 PELICHUIO MPOOJIEM; COCTABIISATH IIaH BBIOJIHEHHS Y4eOHOH 3a1auu, pelIeHuUs MPOOIeM TBOPYECKOTO U
MIOMCKOBOT'O XapaKTepa, BHIIOJIHEHHSI IPOCKTa COBMECTHO C YUHTEIIEM;

COCTaBJISITh TE3UCHI TEKCTA;

BJIaZIETh TAKUM BUIOM U3JIOKEHHS TEKCTA, KaK ONMHCAHKE;

UCIIOJIb30BATh TAaKOW BUJ MBICJICHHOIO (MICAIILHOIO) MOJCIMPOBAHUS, KaK 3HAKOBOEC MOJICIHMPOBaHUE (HAa MPUMEPE COCTABJICHUS CXEM
00pa3oBaHMs XUMUUYECKON CBSI3N);

UCTIONIb30BATh TAKOW BHJ MAaT€PHAIBHOTO (IPEIMETHOT0) MOAEIMPOBAHHS, KaAK aHAJIOTOBOE MOJICTUPOBAHUE;

UCIIOJIb30BATh TAKOM BHUJI MaTePHAIBHOTO (IIPEAMETHOT0) MOJCIUPOBAHUS, KaK (pU3NUecKoe MOJEIMpOBaHue (Ha MpUMepe MOJEIeH CTPOCHUS
aTOMOB);

OIIPEETATh OOBEKTHI CPABHEHHUS U aCTIEKT CPABHEHHUSI OO BEKTOB;

BBITIOJIHATH HETIOJIHOE OJHOJIMHEWHOE CPABHEHHE;

BBINIOJHATH HEMOJIHOE KOMIUIEKCHOE CPaBHEHHE;

BBIMIOJIHATH MTOJTHOE OJTHOJIMHEHHOE CPaBHEHHE.

CaMOCTOSTEIIFHO MCII0JIb30BaTh HEMTOCPEICTBEHHOE HAOIIOICHUE;

CaMOCTOSATENIFHO OOPMIIATH OTYET, BKIIFOUAIOIINI OMUCAHNE HAOIIOACHHS, €T0 Pe3yIbTaTOB, BBIBOJIOB; BBHITIOIHATH MOJTHOE KOMIUICKCHOE

CpaBHEHHUE;

BBITIOJTHATH CPABHEHHE 110 aHAJIOTHH.

COCTaBJIATH HA OCHOBEC TCKCTA Ta6J'II/II_[BI, B TOM 4UCJIC C IPUMCHCHHUEM CPECACTB I/IKT,

I0JT PYKOBOJICTBOM YUYHUTEIISI TPOBOAMTH OTIOCPEIOBAHHOE HAOJIIOICHUE;

monq pYKOBOI[CTBOM y‘II/ITeJ'ISI O(bOpMJ'IfITB OTYCET, BKJ'IIO‘-I&IOHII/Iﬁ OIINCaHUueC 3KCH€pI/IMeHTa, ero pGSyJ'II)TaTOB, BBIBOIOB,

OCYILIECTBISATh MHAYKTUBHOE 00001IeHNE (0T AMHIUYHOTO TOCTOBEPHOTO K 00IIEeMYy BEPOSITHOCTHOMY), T. €. ONPEIENATh O0IIHE CYIIIECTBEHHbBIE
MPU3HAKU JBYX U Oosiee 00BEKTOB M (PUKCUPOBATH X B (hOpME TOHATUS WIH CYKICHHUS;

OCYIIECTBIIATh JeAYKTUBHOE 00001IeHNE (TTOABEACHUE SAMHUYHOTO IOCTOBEPHOTO MO 00IIee JOCTOBEPHOE), T. €. aKTYAIM3UPOBAThH TOHITHE W
CYXJICHHE, U OTOXKJICCTBIISITH C HUIM COOTBETCTBYIOIIHE CYIIECTBEHHBIC MPU3HAKK OJHOTO WIIH 00Jiee 00BEKTOB;
OTIPEIEIIATH ACTIEKT KJIACCU(UKAIINN; OCYIIECTRISITH KJIaCCH(UKAIIHIO;

3HATh U UCIOJIb30BaTh Pa3InYHbIE (OPMBI MIPEACTABICHUS KIacCuDUKaIIU.

COCTAaBJISITh HA OCHOBE TEKCTA CXEMBI, B TOM 4Hcie ¢ npuMeHeHueM cpencts UKT;

CaMOCTOSITENTLHO O()OPMIISITH OTYET, BKIIIOYAIOIUI ONMCAaHHE SKCIIEPUMEHTA, €T0 Pe3yJIbTaTOB, BHIBOJIOB;

HCIOJIb30BaTh TaKOH BUJ MBICICHHOIO (MACAIBHOI0) MOJECIUPOBAHMS, KAaK 3HAKOBOE MOJCIMPOBAHME (HA NPUMEpPE YPAaBHEHUH XUMHYECKHX
peaxkuuil);



pas3indaTrb 00BeM U COACPIKAHUC HOHHTHﬁ;
pa3iandaTtb pOA0OBOC U BUAOBOC ITOHATHA;
OCYIIECTBJIATE POAOBUA0OBOEC OIIPCACIICHUC TOHSTHH.

CaMOCTOATCIIbHO UCII0JIB30BATh OITIOCPECAOBAHHOC Ha6JIIOI[eHI/Ie ACJIaTb TIOMCTKH, BBIIIUCKH, HUTUPOBAHUC TCKCTA,
COCTaBJIATH JOKJIAA,

COCTaBIISATh Ha OCHOBE TeKcTa rpaduku, B TOM yucie ¢ npumeHenuem cpencts UKT;
BJIAJIETh TAKUM BUJIOM H3JIOKECHUS TEKCTA, KAK PACCYKICHUE;
HCIOJIb30BaTh TAKON BUJ MBICIIEHHOTO (M/1€aIbHOT0) MOJICIMPOBAHMS, KAK 3HAKOBOE MOJIEIMPOBAaHUE (HA IIpUMepe YpaBHEHUN peakIuii
JMCCOLIMALIMK, HMOHHBIX YPaBHEHUH peakiuil, MOJypeakui OKHUCICHUSIBOCCTaHOBIICHHS);

pas3indaTb KOMIIOHCHTBI JOKA3aTCIILCTBA (TCSI/IC, APTYMCHTBI U (1)OpMy ,Z[OKa?»aTeJ'IBCTBa);

OCYIICCTBIIATH MPAMOC NMHAYKTHBHOC NOKA3aTCILCTBO.
OIIPCACIIATL, HCXOOs U3 yqe6H0171 3aJa4u, HeO6XO,I[I/IMOCTI> HCIIOCPCACTBCHHOI'O MJIK OIIOCPCAOBAHHOI'O Ha6J'IIOI[eHI/I$I;
CaMOCTOATCIIBHO (1)OpMI/IpOBaTI> IporpamMmmy 5KCIICPUMCHTA.

Coaepixanue yueOHOro Kypca

Beenenne (4u)
[IpenMer xumuu. MeToabl MO3HAHUS B XUMHH: HaOIIOJEHHE, SKCIEPUMEHT, MojenupoBanue. VcTouHMKM XuMudeckoid uHpopmanuu, ee
MOJIyYECHUE, aHAJIU3 U NIPEACTABICHHUE €TI0 PE3yJIbTaTOB.

[ToHsiTHE 0 XUMUYECKOM DIIEMEHTE U (hOpMax ero CyIeCTBOBAaHUS: CBOOOIHBIX aTOMaX, MIPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTIMYNE XUMUYECKUX PEAKIUil OT GU3UYECKUX SBIEHUH. Pomb XUMUU B )KM3HU YenoBeKa. XeMopmius u XxeMohoous..

Kpatkue cBeeHus U3 HCTOPUU BOZHUKHOBEHUS U PA3BUTHS XUMHUH. POIb OT€YECTBEHHBIX YUEHBIX B CTAHOBICHUHM XUMUYECKOW HAYKU — PaOOTHI
M. B. JlomonocoBa, A. M. bytnepoga, J[. 1. Menaeneesa.

XuMHYeCcKasi CAMBOJIMKA. 3HAKH XMMHUYECKUX SJIEMEHTOB M MPOUCXOXKIACHUE UX Ha3BaHUU. Xumuueckue ¢opmyinbl. MHAEKCH U KOdDPUIIMEHTHI.
OTHOcHUTENbHBIE AaTOMHAsI U MOJIEKYJsipHas Macchl. [IpoBeneHue pacdyeToB MacCOBOW JOJIM XMMHYECKOTO 3JIEMEHTa B BEIIECTBE HAa OCHOBE €ro
bopmyIbI.

[Tepuoguueckast cucrema xumudeckux snemeHToB [[. M. MenneneeBa, ee CTpyKTypa: Maible U OONbIINE MEPHOJbI, TPYMIBI U IO TPYIIIHL.
[Tepuoanueckas cucTemMa Kak CrpaBOYHOE MTOCOOUE TS0 JTYICHHS CBEACHUN O XMMHUYECKUX dJIEMEHTaX.



demoncTpanuu. 1. Mozaenu (mapocrepxueBbie U CTioapra— bpurieda) pazaudHbIX MPOCTHIX M CIOXKHBIX BemiecTB. 2. Koekuus cTekstHHON
xuMudeckon nocynel. 3. Komiekius MaTepranoB U U3 JIEJIUN U3 HUX Ha OCHOBE alltoMuHus. 4. B3auMopeiicTBre MpaMopa ¢ KUCIOTON U IIOMYyTHEHUE
M3BECTKOBOW BOJBI.

JlabopaTopublie onbIThl. 1. CpaBHEHHE CBOMCTB TBEP/bIX KPUCTAIIIMUECKUX BEUIECTB M pacTBOPOB. 2. CpaBHEHUE CKOPOCTU HUCIIAPEHUS BOJBI,
OJIEKOJIOHA U 3TUJIOBOTO CIHUPTA C PHILTPOBAIILHONM Oymaru.

Tema 1. AToMBI XUMHYECKHX 3JIEMEHTOB (94)

ATOMBI Kak (opMa CyIIECTBOBAaHUS XMMHYECKHX 3JeMEHTOB. OCHOBHBIE CBEIEHHMS O CTPOSCHUHM aTOMOB. Jloka3aTenbCTBa CIIOKHOCTH

crpoenus aroMoB. OnbiThl Pe3epdopaa. [lnanerapnast Moaens cTpoeHus aToMa.

CocTaB aTOMHBIX J€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS aTOMHAs Macca. B3anMOCBS3b MOHATUH «IIPOTOH», «HEHUTPOH», «OTHOCUTEIbHAS
aTOMHasl Macca.

M3MeHeHue uncia NpoTOHOB B siipe aToMa — 00pa30BaHUE HOBBIX XMMUYECKHUX JIEMEHTOB.

W3meHeHue ynciia HEUTPOHOB B siApe aToMa — 00pa3oBaHue N30TONOB. COBPEMEHHOE OIPEAEICHUE MOHATUS «XUMUYECKH 351e MeHT». M30TombI
KaK Pa3HOBUJHOCTH aTOMOB OJJHOTO XMMHUYECKOT'O AJIEMEHTA.

OnexTpoHbl. CTpOEHHE NIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX JIEMEHTOB MajbIX Iepruo10B. [IoHATHE O 3aBEPIIEHHOM JIEKTPOHHOM
YPOBHE.

[lepuonnueckas cuctema Xxumudeckux 3nemMeHToB J{. . MenneneeBa u crpoeHre aToMOB — (PU3UYECKUI CMBICI HOPSIIKOBOTO HO Mepa
JJIEMEHTA, HOMEpA IPYIIIbI, HOMEpa NEPUOIa.

W3meHeHue yncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI'0 3JIEMEHTa — 00pa30BaHME MOJI0KHUTEIbHBIX
W orpunarenbHbix HOHOB. MOHBI, 00pa30BaHHBIE aTOMaMU METAJIIIOB
W nemeramnos. [IpuunHbl H3MEHEHUST METAJUIMUECKUX M HEMETAINIMYECKUX CBOMCTB B mepuoax u rpynnax. O6pazoBaHue OMHApHBIX CO €IMHEHU .
ITonatue 06 nMoHHOH cBsi3u. Cxembl 00pa3oBaHMs UOH HOM cBsA3M. B3anMoneiicTBre aTOMOB 3J€MEHTOB HEMETAJUIOB MEXAYy co00if — oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBaseHTHas HEMoIsIpHas XUMUYECKasi CBSA3b. DJIEKTPOHHBIE U CTPYKTYPHbIE (DOPMYIIBL.

B3anmMoneiicTBie aTOMOB HEMETAIIOB MEXTy OO0 — 00pa3oBaHUe OMHAPHBIX COEAMHEHUH HEMETAIJIOB. DJIEKTPOOTPULIATEIbHOCTb.
KoBasienTHas nosnsipHas cBs3b. [IoHsATHE O BAJIGHTHOCTH KaK CBOIICTBE aTOMOB 00pa30BhIBaTh KOBAJIEHTHBIE XUMHUECKUe cBsi3u. CocTaBineHne Gpopmy
OMHApHBIX COEIMHEHHH N0 BalleHTHOCTH. Ha X0XkieHne BalleHTHOCTH 110 popmMylie OMHAPHOTO COETUHEHHS.

BzauMogeiicTBue aTOMOB METAJIJIOB MCKOAY coboi — 06pa3OBaHI/IC MCTAJUNIMYCCKUX KPUCTAJIJIOB. IloHsTHE O METAINUECKOH CBA3M.

JemMoncTpanun. Moien aTOMOB XMMHUYECKHUX dMeMeHTOB. [lepuonudeckas cucrema xuMmudeckux snemeHtToB [[. M. MenneneeBa (pa3 Tu4yHbIe
(bopMbI).

JlaGopaTopHble onbIThl. 3. MoaenupoBaHre MPUHIIMIA IEHCTBHUS CKAaHUPYIOIIETO MUKpocKkona. 4. MI3roToBiIeHHe MOJENeH MOJIEKYJT OMHApHBIX
coenuHEeHHH. 5. 3roTOBNICHNE MOIETH, HILTIOCTPUPYIO IIEH CBONCTBA METAINIMUECKON CBSI3H.



Tema 2. [IpocTbie BemecTBa (64)

[Tonoxxenune meramnioB u HemetaiwioB B llepmommueckoin cucreme xumuueckux 3nemeHToB . M. MenpaeneeBa. Baknenmume mnpocTeie
BEIIECTBa — METAJUIBI (KeJe30, AMIOMUHUN, KaIbIUi, MAaTHHM, HATpHiA, Kanwii). O0mue Gu3ndecKkrue CBOMCTBa METAIIIOB.

Baxwelimme mpocThie BEIIECTBAHEMETAJUIbI, 0Opa30BaHHbIE aTOMaMHU KHCIIOpOJa, BOJIOpOJa, a30Ta, cepbl, (ocdopa, yriaepoma. Moiekyisl
MIPOCTHIX BEIIECTBHEMETAINIOB — BOJIOPOJA, KHCIOPOJa, a30Ta, rajjoreHoB. OTHOCUTENIbHAS MOJIEKYJIIpHas Macca.

CrocoOHOCTh aTOMOB XMMHMUYECKHUX DJIEMEHTOB K OOpa30BaHUIO HECKOJBKUX MPOCTBHIX BEIIECTB — aJUIOTPONUs. AJIOTPOIHBIE MOAU(DUKAIIH
Kucnoposa, pocdopa, ooBa. Metauinueckrie U HeMeTaNIMYeCKUe CBOWCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCT 3TOTO MOHSTHSL.

Yucno Asoraapo. KonnuectBo BemectBa. Moisib. MossipHast macca. MosisspHbIii 00beM ra3000pa3HbIX BeliecTB. KpaTHble eMHMIIBI U3MEPEHUS
KOJIMYECTBA BEIIECTBA — MIJIIMMOJIb U KAJIOMOJIb, MUJI JIMMOJIIPHAS ¥ KUJIOMOJISIPHAs. MacChl BEIIECTBA, MUJUTUMOJISIPHBIA M KHJIOMOJISIPHBIN 00BEMBI
ra3000pa3HbIX BEILIECTB.

Pacuets! ¢ uCronb30BaHUEM MOHATUM «KOJIMYECTBO BEUIECTBAY, «MOJISIPHAS MAcCay, «MOJISIPHBIM 00BEM Ta30B», «IUCIO ABOTAAPO».

Jemouncrpanun. [lonyuenue o3ona. OOpasubl 6em0oro u ceporo ojo0Ba, 6enoro u kpacuoro ¢ocdopa. Hexkotopsle MeTaIbl U HEMETAIIBI C
KOJIM4YecTBOM BemecTBa 1 Monb. MomnsipHbiii 00beM ra3000pa3HbIX BEIIECTB.

JlabopaTopHble onbIThI. 6. O3HaKOMJICHHE C KOJUIEKIMEH MeTan JIoB. 7. O3HaKOMIICHUE C KOJUIEKIIMEH HEMETAJLIOB.

Tema 3. CoequHeHHs1 XUMUYECKUX 3JIeMeHTOB (144)

Crenens okucnenus. CpaBHeHHE CTENIEHU OKHCIEHUS U BaleHTHOCTU. OmpeieNieHre CTENeHH OKUCIICHHS JIEMEHTOB B OMHAPHBIX

coequHeHmsx. CoctaBieHue Gopmyn OMHAPHBIX COeTUHEHUH, 001Ul crToc00 MX HA3BaHUU.

bunapHbie coeTuHeHNs METaJUIOB U HEMETAJIOB: OKCHUJIBI, XJIOPHUIbL, Cyab(uasl u mp. CoctaBiieHue ux Gpopmyi.

bunapHble coelMHEHUs HEMETAINIOB: OKCHJIBI, JIETYYHE BOJOPOJIHBIE COEAUHEHMS, UX COCTaB U Ha3BaHus. [IpeacTtaBuTenn OKCHIIOB: BOAA,
YIJIEKUCIIBIN Ta3, HeraleHas u3BecTb. lIpeacraBurenu eTydnx BOJOPOIHBIX COEIUHEHUN: XJIOPOBOIOPOI U AaMMUAK.

OcHOBaHUs, UX COCTaB M Ha3BaHWSA. PacTBOpMMOCTh OCHOBaHUI B Boje. IIpencraButenu mienodeil: rMAPOKCHABI HATPHS, KaIUs U KaJbIUS.
[TonsiTre 00 MHAMKATOPAX M KAYECTBEHHBIX PEAKIIHSIX.

Kucnotsl, ux cocraB u HazBanus. Knaccudukarus kucnot. [IpeactaBurenu KUCiIoT: cepHasi, CosiHasA, a30THasA. [IoHSATHE O MIKaie KUCIOTHOCTH
(mkana pH). MI3MeHeHue okpacku WHIUKATOPOB.

Conu Kak MPOU3BOAHBIE KUCIOT U OCHOBaHWM, UX COCTAB U Ha 3BaHUs. PacTBopumocCTh conel B Boae. [IpencraBurenu colieil: XJI0opul HaTpus,
KapOoHaT u GocdaT KaabIus.

AmMopdHbIe 1 KPUCTAITUYECKUE BEIIECTBA.



MexMoJeKyJIsIpHbI€ B3aUMOACHCTBHS. THUIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEILIECTB OT TUIIOB KPUCTATUTMYECKUX PEIIETOK.

UucTeie BemecTBa U cMecH. [IpruMephl )KUAKUX, TBEPABIX M Ta30 00pa3HbIX cMeceil. CBOMCTBA YUCTHIX BemIeCcTB U cMeceil. MIx cocraB. MaccoBas u
00BbeMHAas 10711 KOMIIOHEHTA CMECH. PacueThl, CBSI3aHHBIE C HCIIOJIB30BAHUEM ITOHITHS «I0JIS.

JdemoncTpanun. OO0pa3ibl OKCHIOB, KHUCIOT, OCHOBAaHUN U cojeil. Mojenu KpUCTAIUIMYECKUX PEIIETOK XJIOpWJa HaTpus, ajamasa, OKCH Ja
yraepoaa (IV). KucnorHo-1ienoynsle MHAUKATOPBI, U3MEHEHUE UX OKPAaCKHU B Pa3IMUHBIX Cpelax. YHHUBEpCaIbHbIH MHAMKATOP U W3MEHEHUE €ro
OKpacKu B pa3inuHbIX cpenax. [lkana pH.

JlabopaTopHble onbIThI. 8. O3HaKOMJIEHHE C KOJUIEKLIUEH OKCUIIOB. 9. O3HakomiieHHne co cBoiicTBamu ammuaka. 10. KauectBennas peakius Ha
yraekucnsiid ras. 11, Onpenenenue pH pacTBopoB KUCIIO ThI, en04YH U Bo1bL. 12. Onpenenenne pPH TuMOHHOTO U SI0JI0YHOTO COKOB Ha Cpe3e TIOJIOB.
13. O3nakomyieHHe ¢ KoJuleKnuen coieid. 14. O3HaKOMJICHHE ¢ KOJUICKIIMEH BEMIECTB C Pa3HBIM THUIIOM KPHCTAIIMYECKOW pemeTKu. M3roToBienne
MojieNIel KpucTauInyecKux pemerok. 15. O3nakomienue ¢ 00pa3oM ropHOi HOPOJIbI.

Tema 4. U3meHeHus, MPOUCXOasiiiHe ¢ BemecTBaMu (124)

ITonsTue HBHeHHﬁ, CBA3aHHBIX C UBMCHCHUAMU, ITPOUCXOIAINUMU C BCIICCTBOM.

SIBrieHus, CBA3aHHBIE C U3MEHEHUEM KPUCTAJUINYECKOIO CTPOEHUS BEILECTBA IIPU MOCTOSIHHOM €r0 cocTaBe, — (huznyeckue spiaeHus. dusnueckue
SABJICHUSA B XUMUU: JUCTUIJIALMNA, KpUCTAJIJIN3allWs, BEIIIAPUBAHUC U BO3I'OHKA BCIICCTB, (1)I/IJ'II)Tp0BaHI/Ie n IICHTpI/I(bYFI/IpOBaHI/Ie.

ﬂBJ’IeHI/IfI, CBA3aHHBIC C USMCHCHUCM COCTaBa BCUICCTBA, — XHUMHYCCKUC PCAKIHU. HpI/ISHaKI/I H YCJIOBHA NPOTCKAHHUA XUMHYCCKUX pCaKHHﬁ.
BBII[GJ'ICHI/IC TCIJIOTHEI U CBETA — PCAKIMU T'OPCHUA. ITousitre 00 3K30 U SHAOTCPMUYCCKUX PCAKIUAX.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUYECKHE ypaBHEHHUs. 3HAUEHHE MHAECKCOB U K03PduimeHtoB. CocTrapieHNEe YpaBHEHUH XMMHUYECKUX
peaKkuuid.

PacueTsl Mo XUMHMUYECKUM ypaBHEHMsAM. PeleHue 3a/au Ha HaXOXKJEHHE KOJIMUYECTBA, MACChl MJIM 00BEMa MPOAYKTAa PEaKLUU MO0 KOJIUYECTBY,
Macce Wi 00beMY HCXOJHOIO BEIlecTBa. PacuyeTsl ¢ UCIOIBb30BaHUEM MTOHATHUS «JOJIs», KOTAa HCXOJAHOE BEIIECTBO JaHO B BUJE PACTBOPA C 3aJaHHOM
MacCOBOM J0JI€M PACTBOPEHHOI'O BEIIECTBA WIIA COACPKUT ONPEIEICHHYIO JIOII0 TPUMECEN.

Peakuuu paznoxenus. [IpeacraBienne o ckopocty xuMuueckux peakiuid. Katanuzatopsl. @epmenTsl. Peakuun coenunenus. Kara nutuyeckue u
HEKaTaJIUTUYECKUE pPEeaKInH, oOpaTHUMble M HeoOpaTHUMble peakuuu. Peakuuu 3amemieHus. Psjn akTHBHOCTH METasIOB, €0 MCIOJB30BaHUE ISt
IIPOTHO3UPOBAHUs BO3MOXHOCTH IPOTEKAHUs PEAKLUUN MEXAY METAZIaMU M KUCJIOTaMHU, PEAKIUN BBITECHEHMS OJHUX METAJUIOB U3 PACTBOPOB MX
cojiel Apyrumu Metayutamu. Peakuun oomena. Peakuuu HeTpanuzanuu. Y cinoBus IpOTEKaHUs peakiiuii oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XMMHAYECKNX peakIHUi Ha IIPUMEPE CBOMCTB BOJABI. Peakius pas3nokeHuss — 3JIEKTPOJIN3 BOJABI. Peakiuu coeqMHEeHNs — B3aUMOJEHCTBHE
BOJIbI C OKCUJAMU METAJIJIOB M HEMETAJUIOB. Y CIIOBHE B3aUMOJEHCTBHS OKCUIOB METAJNIOB M HEMETAIOB ¢ BOOM. [loHsATHe «ruapokcub». Peaknun
3aMeIIeHUs — B3aUMOJICHCTBHE BOJIBI C MeTaJUIaMu. Peakiiun oOMeHa — TUIpOJIN3 BEIECTB.

Jemoncrpauuu. [Ipumepsl Qu3nueckux sBICHUN: a) IUlaBiIeHHE MapaduHa; 0) BO3rOHKAa MOAA WM OCH30HHOM KHUCIIOTHI, B) pacTBOpPEHHE
OKpAIlIEHHBIX coJiell; T') Tuddy3us TyIIUCTHIX BEIIECTB C Tops e JaMIOYKH HakaduBaHHs. [IprMepbl XUMHUECKUX SIBJICHUN: a) TOPEHUE MarHus,



docdopa; 6) B3aUMOACHCTBHE COJITHON KHUCJIO Thl C MPaMOpPOM HIIM MEJOM; B) monydenue ruapokcuaa menu (II); r) pacTBopeHHE MOTYYCHHOTO
TUIPOKCUIAa B KUCJIOTax; Ja) B3aumojeinctBue okcuaa menu (II) ¢ cepHoil KMCIOTOW NpU HarpeBaHUM; €) pas3iokKEHHE MEepMaHIraHaTa Kaylus; oK)
pasyioKeHue NepoKCHia BOJOPO/Ia ¢ IOMOIIBIO TUOKCHAa MapraHia U KaTajaa3bl KapTodess Wik MOPKOBH; 3) B3aUMOJIEHCTBHE pa30aBIeHHbIX KHUCIOT
C METaJIJIaMH.

JlaboparopHbie onbIThI. 16. [IpokanuBanue Meau B IiIaMeHH CIIUPTOBKU. 17. 3amemnienne Meau B pactBope xiopuaa menu (11) sxenesom.

Tema 5. IIpakTukym 1.
IIpocTeiimme onepanuu ¢ BemecTBoM (349)

1. TlpaBwia TexHUKH O€30MACHOCTH TpH paboTe B XUMHYeCKOoM kabwnere. [Ipuembl oOpamieHust ¢ J1abopaTOpHBIM OOOpYIOBAaHUEM U
HarpeBaTeIbHBIMU TpuOopamu. 2. HalOmionmeHuss 3a W3MEHEHHSAMH, MPOUCXOJSAIIMMH C TOPSIIEH CBEUOH, W WX ONHCAaHWE (IOMAITHUHN
SKCIIEPUMEHT). 3. AHaIM3 MOYBHI M BOJBI (JOMAITHUI SKkcriepuMeHT). 4. [IpusHaku xumudeckux peakuuii. 5. [IpurotoBienue pactBopa caxapa
U pacyeT ero MacCoBOM O B PacTBOPE.

Tema 6. PacrBopenme. PacTtBOpbI.
CaoiicTBa pacTBOpPOB 3J1eKTPOJIUTOB (181)

PactBopenne kak ¢usznko-xumuueckuii npouecc. [lonstue o ruaparax u kpucramuioruaparax. PactBopumocts. KpuBbie pacTBOpUMOCTH Kak
MOJI€Tb 3aBUCUMOCTH PacTBOPHUMOCTH TBEPABIX BEIIECTB OT TeMIilepaTrypbl. HachlllieHHbIe, HEHACHIILIEHHbIE W NEPECHIIIEHHBIE PACTBOPHI. 3HaUCHHE
PacTBOPOB IS IPUPOJBI U CEIIBCKOIO XO35MCTBA.

[Tonatne 00 3JIEKTPOIUTHYECKON AMCCOLMAIMM. DIEKTPOJIUTHI U HEIIEKTPONUTHL. MeXaHu3M AMCCOLMALUN SJIEKTPOJIUTOB C pa3 JMYHBIM
XxapakTepoM cBs3H. CTeNeHb 3EKTPOIMTHUECKON Aucconnanuu. CUIIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

OcCHOBHBIE MTOJIOKEHHSI TEOPUH IEKTPOIUTUYECKON Jucconnanuu. MloHHble ypaBHeHUs peakuuii. Peakiium oOMeHa, uaymuye 10 KOHIa.
Knaccudukaiys HOHOB 1 UX CBOWCTBA.

Kucnotel, ux kmaccudukanus. Jlucconuanusi KUCIOT U MX CBOMCTBA B CBET€ TEOPUU DIICKTPOIMTHYECKOW AuCCOmMAi. MOJIEKYIsSIpHbIE U
MOHHBIE YpaBHEHMsI peakuuil. BzanMonelicTBUe KUCIOT C METaIaMU. DJIEKTPOXUMHUUYECKUHN Pl HANPSOHKEHU MeTauioB. BzaumoelcTBrue KUCIoT ¢
OKCUJaMU METaJUIOB. B3auMonencTBUE KUCIOTC OCHOBAaHUSMHU — peaklus HeuTpanuszauuu. B3aunmonencrsue kKuc ot ¢ coysamu. Mcemons3oBanue
TaOIUIIBI PACTBOPUMOCTH I XapaKTEPUCTUKU XMMUYECKHX CBOMCTB KHCIIOT.

OcHoBaHus, UX Ki1accudukamnus. Jucconuanys oCHOBaHUN U MX CBOMCTBA B CBETE TEOPUH IJIEKTPOJIUTUUYECKON Tuccoruanuu. Bzaumoneiicteue
OCHOBaHu# ¢ consimu. Mcnonb3oBaHue TabIUIbl pACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMUYECKUX CBOICTB OcHOBaHUI. B3auMonelicTBue menoueit ¢
OKCUJIaMU HEMETAJLIOB.

Counu, uX TUCCONMAIINS U CBOMCTBA B CBETE TEOPHUH IJIEKTPO JIUTUIESCKOM TUCCOLUalni. B3anMoaeiicTBrue coneil ¢ MeTauiaMu, 0COOEHHOCTH 3TUX
peaknumii. BzaumoneiicTBue coseii ¢ consimu. Mcnonb3oBaHue TaOIUIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH XMMUYECKHX CBOMCTB COJIEH.



O06o001eHne cBeieHni 00 OKCHIaX, UX KIACCU(PHUKAIIMUA U CBOMCTBAX.

['enernueckue psaapl MeTalia U HeMeTaiuia. ['eHeTrndeckas CBs3b MEXKy KJIacCaMy HEOPraHWYECKUX BEILECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OmnpeneneHue CTETICHEH OKUCICHUS JUIS 3JIEMEHTOB, 0Opa3yIOIIMX BEIIECTBA PAa3HBIX KIACCOB. Peakiuum MOHHOTO OOMEHA W OKHUCIUTEIBHO -
BOCCTAHOBUTEJbHBIE peakiuu. OKHUCIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHE.

CocraBiieHUe ypaBHECHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH METOIOM JIEKTPOHHOTO OaJlaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJJIOB M HEMETAJLJIOB, KUCJIOT U COJIEH B CBETE OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JdemoncTpanuu. VcnbiTaHue BELIECTB U UX PACTBOPOB HA AJIEKTPONPOBOAHOCTb. 3aBUCHUMOCTH 3JEKTPONPOBOJHOCTH YKCYCHOM KHUC JIOTBI OT
KOHIICHTpaIuu. [[BHKeHNEe OKpaIIeHHBIX HOHOB B JICKTPHYECKOM ITosie. B3auMoaeicTBre IMHKA C Cepoi, CONSTHOM KUCIOTOH, Xiaopuaom menu ( II).
['openue marnus. BzaumoaeiicTBre XJIOpHOM U CEPOBOOPOAHOM BOIBI.

JlaGopaTopHuble onbIThl. 18. B3aumoseiicTBue pacTBOpoB Xjopuaa HaTpus U HUTpara cepedpa. 19. Ilomydyenne HepacTBOPUMOTO TUAPOKCHIA U
B3auMojecTBue ero c¢ kucioramu. 20. B3aumMogmeicTBue KHCIOT ¢ ocHOBaHuAMHU. 21. B3amMonelcTBHE KHCIOT C OKCHAAMHU METAIOB. 22.
BsaumozeiictBue KHUCIOT ¢ MeTauiaMu. 23. B3anMoaelicTBue KUCIOT ¢ coiisiMU. 24. B3auMmonencTBue mienoyeil ¢ kuciaotaMu. 25. BzaumonencTsue
mienoueld ¢ okcugamMu HemeTasioB. 26. B3aumonelictBue menoueit ¢ comsmu. 27. IlomydeHue U CBOMCTBa HEPACTBOPUMBIX OCHOBaHUHU. 28.
BsaumMmoelicTBrie OCHOBHBIX OKCHIOB C KHCIOoTaMH. 29. B3anMoaeiicTBie OCHOBHBIX OKCHIOB ¢ BOLoH. 30. B3aumoelicTBrE KUCIOTHBIX OKCHUIOB C
mestouamu. 31. BzaumogelicTBre KHCIOTHBIX OKCHIOB ¢ BOnoH. 32. B3anMoneiicTBuie coiieit
C xucnoramu. 33. B3aumozeiicTBre coiei ¢ menodamu. 34. Bzaumoeiicteue coseii ¢ cossimu. 35. BzanMoeiicTBre pacTBOPOB COJICH CMeTalIaMHu.
Tema 7. IIpakTukym 2. CBoiicTBa pacTBOpOB 3j1eKTpoInToB (1)

Pemenne SKCIICPUMCHTAIIBHBIX 3a1a4
TemaTn4yeckoe NJIaHMPOBaHHE

Ne i/ HaumenoBanue paszzaenos KoauuectBo
4acoB
1 Beenenue 4
2 ATOMEBI XUMHYECKUX COSTMHEHUH 9
3 [TpocTeie BemecTBa 6
4 CoenuHeHnsI XUMHUYECKUX JIEMEHTOB 14
5 N3menenus, mpoucxoasimne ¢ BeeCTBaMU 12
6 [Tpaktuxym Nel. MI3MeHeHUs, MPOUCXOAIITNE C BEIIECTBAMH 3
7 PactBopenue. PactBopsl. CBOICTBa pacTBOPOB KaK 3JIEKTPOJIUTOB 18




8 [IpakTukym Ne2. CBolicTBa pacTBOPOB KaK JIEKTPOJIUTOB 1
9 Pesepr 3
70
IToypouHoe muIaHMpPOBaHUE
Ne HaumeHoBaHue pa3/iejioB M TeM Hcnoan3oBanue KoandecTBoO
n/n odopyaoBaHusi 4acoB
BBeaenne 4
1 1.1 [Ipeamer xumun. BemecTra 1
2 1.2 | IlpeBparienus BemiecTB. Poib XUMUH B )KU3HU 1
yenoBeka. KpaTkue cBeieHus 1Mo UCTOpUU
pa3Butus XuMuH. OCHOBOITOJIO)KHUKHU
OTEYECTBEHHON XHUMUHU.
3 1.3 | 3Haku (CUMBOJIbI) XUMHUYECKUX JIEMEHTOB. 1
Tabmuua J1. 1. Menneneera
4 1.4 | Xumnueckue popmynsl. OTHOCUTENbHAS 1
aTOMHasl ¥ MOJIEKYJIIpHast Macchl. MaccoBast
JIOJISl DTIEMEHTA B COSIMHEHUU
Tema Ne 1. ATOMBI XMMH4YECKHX 3J1€MEHTOB 9
5 2.1 OCHOBHBIE CBEICHUS O CTPOCHHH ATOMOB. 1
CocTaB aTOMHBIX sI/Iep: MPOTOHBI U HEUTPOHHI.
H3oTomsI.
6 2.2 | Dnektponbl. CTpOCHUE AIIEKTPOHHBIX 000JI0YEK 1
aToMoB 3eMeHTOB Ne 1-20 B Tabnue . U.
MenneneeBa
7 2.3 | MeTtajuinyeckre U HEMETAJUTMYECKHE CBOMCTBA 1
3JIeMEHTOB. MI3MeHeHHe CBOMCTB XUMHUYECKHIX
AJIEMEHTOB I10 TPYIIIaM U Iepruoaam
8 2.4 HNonnas xumuyeckas CBsI3b JaTuuk 1
TEMIEPATYPhI




MJIATUHOBBIN, TaTUYMK

TeMITepaTyphl
TEepMOTIAPHBIN
9 2.5 | KoBajeHTHas HEMoJIsIpHAst XMMUYECKas CBSI3b JaTtuuk 1
TeMITepaTyphl
IIATHHOBBIN, JaT4YUK
TeMITepaTyphl
TEpMOTAPHBIN
10 | 2.6 | DACKTPOOTPUIATECILHOCTD. KoBanenTtnas | Jatumk 1
IIOJISIPHASI XUMHUYECKAs! CBA3b TeMIepaTyphl
[JIATHHOBBIHN, JAaTYUK
TEeMIEPaTypPhl
TEPMOTIAPHBII
11 | 2.7 Meranueckas XUMHUYECKasl CBS3b 1
12 | 2.8 O00011IeHIE U CUCTEMATHU3AINS 3HAHUH 110 TEME 1
«ATOMBI XMMUYECKHUX DJIEMEHTOBY
13 | 2.9 | KourpoubHasg padora 1o TemMe «ATOMBI 1
XUMHUYCCKUX 3JIEMEHTOB)
Tema Ne 2. IIpocThie BelecTBa 6
14 |31 [IpocTsle BemecTBa MeTalIbI [Ipubop mis omeiToB | 1
c INEKTPUYECKUM
TOKOM
15 | 3.2 | IlpocTeie BemecTBa HEMETANIbl, UX CPaBHEHUE 1
C MeTaJlJIaMU. AJUIOTPOIIHS
16 | 3.3 KonuuectBo BeriecTBa 1
17 | 3.4 | MonsapHblit 06beM ra3000pa3HbIX BELIECTB 1
18 | 3.5 Pemienue 3amad ¢ UCIONL30BAHHUEM ITOHATHH 1
«KOJIMYECTBO BEILIECTBAY, «IOCTOSIHHAS
ABoTazipoy», «MOJIIpHAs Maccay, «MOJSIPHBIN
00BEM Ta30B»
19 (3.6 O0o0mieHe M cuUcTeMaTu3alus 3HAHUH 110 1
teme«lIpocThie BemecTBa
Tema Ne 3.CoequHeHHs] XUMHYECKHX 3JIEMEHTOB 14




20 | 4.1 | Crenenp okucneHus. OCHOBBI HOMEHKIIATYpPbI 1
OMHAPHBIX COCTMHCHUI
21- | 4.2- | Okcunsl [Tpubop i | 2
22 |43 oTpeeNeHUs
cocTaBa BO3/IyXxa
23- | 4.4- | OcHOoBaHHsA Hatunk pH 2
24 |45
25- | 4.6- | Kucnotsl Hudposoii 2
26 | 4.7 MHKPOCKOII
27- | 4.8- | Conu KaK IPOM3BOJAHBIC KHCIIOT M OCHOBAaHUI Hatunk pH 2
28 | 4.9
29 | 4.10 | AMopdHBIE 1 KPUCTAUTMYECKUE BEIIECTBA Hudposoit 1
MHKPOCKOIT
30 | 4.11 | Ymcrele BemectBa M cMmecd. MaccoBas u | [Ipubop s 1
00bEMHAs 101 KOMIIOHEHTOB B CMECH OIIBITOB ¥
ANEKTPUICCKUM
TOKOM
31- | 4.12- | PacueThl, CBSI3aHHBIE C TIOHSITHEM  «IOJIS». 2
32 | 4.13 | O06oOLIeHNE U cUCTEMATU3alMs 3HAHUM 110 TEME
«CoeTMHEHUST XUMUYECKUX 2JIEMEHTOB
33 | 414 | KourpoabsHas padora no reme «CoeauHEHUs 1
XHUMHYECKUX DJIEMEHTOB
Tema Ne 4. U3MeHeHUs1, MPOUCXO/sIIINE C BelIeCTBAMHU 12
34 |51 dusnueckue aBiaenns. Paznenenue cmecen [Tpubop mg | 1
oTpeIeTICHUS
cocTaBa BO3ayXxa
35 | 5.2 | Xumuueckue siBICHUS. YCIOBHS W TPU3HAKU 1
MPOTEKAHUS XUMHYECKUX PEAKITHIT
36 |53 | 3akon COXpaHCHHS Macchl BemiecTB. | Bechl anekrponnsie | 1
XHAMHYECKUE YPAaBHEHHUS
37- | 5.4- | PacueTsl M0 XUMHUYECKUM YpaBHEHUSIM 2
38 |55




39 | 5.6 | Peakuum paznoxenus. [lonsarue o ckopocTu Jarauk 1
XUMHUYECKON PEAKLUU U KaTaau3aTopax TeMICpaTyphl
IJIATUHOBBIH
40 | 5.7 Peakuu coenunenus. Llemouku nepexo1oB 1
41 | 5.8 Peakumu  3amemenusa. Psamg akTHBHOCTH 1
METaJIOB
42 |59 | Peakuum oomena. [IpaBunio bepromie 1
43 | 5.10 | Tunel XMMHYECKHX peakuuid Ha npumepe | Jarduuk 1
cBOMCTB BOjbI. [loHsATHE O TUIpOIH3E TeMHepaTYPUH
TJTATHHOBBINA
44 | 5.11 | O6oO6IIeHNE U CUCTEMATH3AIHS 3HAHUH 110 TEME 1
«I3MeHEHHSI, TPOUCXOIAIIHE C BEIIECTBAMI)Y
45 | 5.12 | KoutpouabHasi padora mo teme «l3meHeHus, 1
[Ipoucxopsiiye ¢ BEmecTBaMu»
Tema Ne 5. IlpakTukym 1. Ilpocreiimue onepauuu ¢ 3
BeleCTBOM
46 | 6.1 | IIpaBuna TexHUKH Oe30macHOCTU MpH padboTe B | JlaTumk 1
xumuueckoM kabunere. [Ipuemsl oOpamienus c | TEMICPaTypbl
1a6opaTOPHBIM 060pY/I0BaHUEM u | (TepmonapHIi),
HarpeBaTelbHBIMU MPUOOpaMu chmpToBKa
47 | 6.2 | [Ipu3HAaKM XMMHUYECKUX pEaKIUH 1
48 | 6.3 | [IpurorosneHue pacTtBopa caxapa u | Becsl anektponnsie | 1
OIpeJIeIeHue MAacCOBOM JIOJIM €ro B pacTBOpE
Tema Ne 6. PacTBopenne. PactBopnl. CBoiicTBa 18
PACTBOPOB KaK JIEKTPOJIUTOB
49 |71 DIEKTPONIUTHYECKAs! TUCCOLUALIMS Jatauk 1
TEeMIIEPaTyphI
TJIATHHOBBIH
50 | 7.2 | OcHOBHBIE TTOJIOYKEHHSI teopun | JlaTamk 1
ANEKTPOJUTUYECKOM  auccouuanuu. HouHele | SJIEKTPONPOBOAHOCTH
YpaBHEHUS PEaKLUi
51- | 7.3- | Kucnotsl: knaccudukanusi u cBoicTBa B cBere | JlaTumk 3




53 |75 | TOA AJIEKTPOIIPOBOTHOCTH

54- | 7.6- | OcHoBanus: kinaccudukanuss u cBoictBa B | Jartumk pH, Hatuuk | 3

56 | 7.8 ceere TD/] JJICKTPONPOBOJHOCTH

57- | 7.9- | Okcuapl: Ki1accuuKanus U CBOWCTBA Haruuk pH, Jatuuk | 2

58 7.10 3JICKTPOIIPOBOJHOCTH

59- | 7.11- | Comu: xnaccudukanus u cBorictsa B ceere TOJ[ | aruuk pH, Jatunk | 2

60 | 7.12 ANEKTPOIPOBOTHOCTH

61 | 7.13 | 'enernyeckas CBS3b MEXAy  Kiaccamu 1
HEOPraHUYECKHUX BEIECTB

62- | 7.14- | O06oO01IeHNE U cUCTEMATHU3AIMS 3HAHUN 10 TEME 2

63 | 7.15 | «PactBopenue. PactBoprl. CBoiicTBa pacTBOPOB
AEKTPOJIUTOBY

64 | 7.16 | KonrpoabHas padora nmo teme «PactBopeHnue. 1
PactBopsbl. CBOMCTBA paCTBOPOB JEKTPOIUTOBY

65 | 7.17 | Knaccudukarus XUMHYECKHUX peakiuii. | Jlaruuk 1
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU TeMHePaTvaH

IUTATUHOBBIN

66 | 7.18 | CBoiicTBa M3y4EHHBIX KJIaCCOB BEIECTB B cBere | JlaTumk 1

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIX PEAKIINI TeMHePaTYpVH
IJIATHHOBBII
Tema Ne 7. Ilpaktukym 2. CBoiicTBa pacTBOpPOB 1
3JIEKTPOJIUTOB

67 | 8.1 Pemienue sxcriepuMeHTANbHBIX 3a/1a4 1

68- Peseps 3

70

Bcero ypokoB u3 HuX: 70

YPpOKOB-KOHTPOJIBbHBIX 4

YpoxoB-npakTH4ecKux pador 4
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