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PABOYAS ITPOI'PAMMA

y4yeGHoro npeamera Xumusi
2023-2024 yueOHBIH roj

Yyureisb: Jnpuacyaranosa 3.C.
Kanace: 8
Bcero yacoB B roa: 68

Bcero 4acoB B HeAeJl0: 2



IlosicHuTenpHAs 3amKcKa

Pabouas nporpamma cocraBiieHa B COOTBETCTBHH C:

3akonoMm P® «O06 oOpa3oBanuu B Poccutickoit deaeparum» Ne 273- 3 ot 29 nekadps 2012 roxa;

Pabouas nporpamMma pa3paboraHa Ha ocHOoBe DeepanbHOr0 KOMIIOHEHTa rocyaapcTBeHHoro cranaapra (0T 05.03.2004 roma Ne 1089)cpeanero (moHOro)
00pa3oBaHus IO XUMHHU B COOTBETCTBHH € 0053aTEIIbLHBIM MUHUMYMOM COZIepKaHMs 00pa3oBaTenbHbIX nmporpamm, «IIporpamMmmer kypca xumuu uis 8 — 11 kmaccos
00111e00pa3oBaTenbHbIX YupexaeHuit», apTop O.C. ['abpuensH, nonyiieHHoi JenaprameHTom 001ero cpeanero oopa3oanust MuHUCTEpCTBA 00pa30BaHMUs
Poccuiickoit ®enepanuu.

B yueOHOM miaHe Ha XMMHIO B 8 KJacce BBIJIENICHO 110 2 yaca B y4eOHYyI0 Hezlenro. JlaHHas mporpamMMa CoIep>KUT BCe TEMBI, BKIIIOUCHHBIE B (e epaIbHbIH
KOMITOHEHT coJiepaHus o0pazoBanusi. OCHOBHOE cOJIepyKaHHe Kypca XUMUH § KIlacca COCTABIISIFOT CBEJISHUSI O XUMUYECKOM JIEMEHTE, CTPOCHHH BEIleCTBa,
3aKOHOMEPHOCTSX IMPOTEKAHHS PEAKIUI U UX Kinaccupukaimu. [Iporpamma mocTpoeHa ¢ y4eToM MEKIPEAMETHBIX CBsi3eiic KypcoM (GU3MKHU 7 Kiacca, TIe
M3y4aloTCsS OCHOBHBIE CBEICHHS O CTPOCHUH aTOMOB, U OMOJIOTH, T/Ie JaeTcs 3HAKOMCTBO C XMMHUYECKON OpraHu3annell KIeTKH U IponeccaMyu oOMeHa
BerectB.[Iporpamma paccuntana Ha yueOHuK ["aOpuensan O. C. Xumus. 8 kinacc. — M.: [Ipoda, 2007.

OcHoBHas 00pa3oBaTelibHas IIporpaMma OCHOBHOI0 ob1iero oopazosanus MBOY OOII n. Kanununckwuid, mo yueOnuky I'abpuensa O.C, 2 yaca B HEIENIO
8. Yuebnsrit mman MBOY OOIII n. Kanuuanuckwuii Ha 2023-2024 y4eOHbIiH

roaBcero 70 yacos

[TopsinkoBbIil HOMEP ABTOp/ABTOpCKH Hazanue Knacc | U3narens HopMatuBHBIA JOKYMEHT

yaeOHnKa B DenepanbHOM | HKOJUIEKTHUB yaeOHHKa yaeOHMKa

nepeyHe

124312 I"abpuersin O.C. Xumun 8 APODA ITp.Ne345 or 28.12.2018 ¢ u3MeHeHUsIMH OT
18.05.20 npukazNe240 «O BHeceHUU




U3MEHEHUIT B (efiepasIbHbIN MepeUeHb
y4eOHHKOB,PEKOMEHIyEMbIX K HCIOIB30BAHUIO IPH
pean3ali UMEIOIUXTOC. aKKPSUTAIHIO
00pa3oBaTeNbHBIX IPOrpaMM HayaIbHOro, O0IIEro
OCHOBHOT000WIEr0 cpefHero odmiero oopa3oBaHus

ILnanupyeMble IpeAMeTHBIE Pe3YJabTAThI

Oo0yuaronuiicss HAy4YnTCH

Ooyuawuiuiicst IOJTYYUT BO3MOKHOCTH HAYYUThCS

-XapaKTepu30BaTh OCHOBHBIC METOIbI MO3HAHUS: HAOMIOICHUE, U3MEPEHHE,
SKCTIICPHMEHT;

-OMHCHIBATh CBOMCTBA TBEPABIX, KUAKUX, F33006pa3HLIX BCIICCTB, BBIACIIAA UX
CYHICCTBCHHBIC ITPU3HAKHU,

-pacKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TIOHATHI «aTOM», «MOJIEKYIIa»,
«XUMHYECKUH DJIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIICCTBOY,
«BaJIEHTHOCTBY, «XUMUYECKasl PEaKIHs», HCIIOIb3ys 3HAKOBYIO CHCTEMY
XUMHH;

-pacCKpbIBaTb CMBICJI 3aKOHOB COXPAaHCHUA MaCChbl BEHICCTB, IIOCTOAHCTBA
cocCTaBa, aTOMHO-MOJ’IeKy.TISIpHOﬁ TCOPHUHU;

-pa3indaTb XUMHWYCCKUC U (1)I/IBI/I‘IGCKI/IG SIBJICHUSA,

-BBIJIBUTATDH U MIPOBEPSTH SKCIIEPHUMEHTAIBHO TUITOTE3bI O XUMUYECKAX
CBOICTBax BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH
BCTYIIAaTh B XUMHUYECKHE PEAKIINH, O XapaKTepe M MPOTyKTax
Pa3IIMYHBIX XUMHYECKIX PEAKIINN;

-XapaKTEprU30BaTh BEUIECTBA 110 COCTAaBy, CTPOCHHIO U CBOﬁCTBaM,
YCTaHaBJIMBATh MMPUIUHHO-CJIICACTBEHHBIC CBA3HU MEXKAY JaHHBIMU
XapaKTEpUCTUKAaMM1 BEIIECTBA,

-COCTaBJIATb MOJICKYJIAPHBIC U ITOJTHBIC NOHHBIC YPaBHEHU A 110 COKpAalllCHHBIM
HOHHBIM YPaBHCHUAM,

-IPOTrHO3UPOBATH CITOCOOHOCTH BCILICCTBA MPOABJIATE OKHUCIIUTCIIBHBIC U
BOCCTAaHOBHUTEJIBbHBIC CBOMCTBA C yYueTOM CTCICHEH OKHCJICHMS OJICMCHTOB,
BXOOAIIKUX B €0 COCTAaB,

-COCTABJIATb YPABHCHUA peaKHHfI, COOTBCTCTBYIOIIUX MOCICAOBATCIBHOCTU




-Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;
-OMpeeNATh COCTaB BEIECTB MO UX GopMmynam;

-OIpeenaTh BaJEHTHOCTh aTOMa 3JIEMEHTa B COSTUHEHMSIX;
-ONpeNenaTh TUIl XMMUYECKUX pPeakluii;

-Ha3bIBaTh MPU3HAKY U YCJIOBHS MPOTEKAHNS XUMUYECKUX PEaKIIni;

-BBIABJIATH MMIPHU3HAKHU, CBUACTCIIBCTBYIOIUE O IPOTCKAHNN XHUMHUYCCKOM
pCaKuru IMMpU BLINOJHEHUN XUMUYCCKOI'O OIIbITA,

-COCTaBIIATH (HOPMYITBl OMHAPHBIX COCTUHEHUH;

-COCTABJIATH YPAaBHCHHUA XUMHWYCCKUX peaKHHﬁ;

-co0roIaTh npaBuiia 6€30MacHoN paOOoTHI MPU MTPOBEICHUH OITBHITOB;
-TIOJTb30BATHCS J1a00PATOPHBIM 000PYIOBAaHUEM H TTOCY/IOMH;

-BBIYHUCIIATH OTHOCUTENHHYIO MOJIEKYIISIPHYIO ¥ MOJISIPHYIO MacChI BEIIECTB;

-BBIYHUCIISATH MAaCCOBYIO OO XMMHYECKOTO AJIEMEHTa 1Mo hopMyIie
COEIMHEHNS,

-BBIYUCIIATH KOJIMYECTBO, 00BEM HIIM MAcCy BEILIECTBA 110 KOJMYECTBY, 00bEMY,
Macce peareHToB UK MPOAYKTOB PEaKLIHU;

-10y4aTh, COOMPATh KMCIOPOI U BOJOPOL;
-pacKphIBaTh CMBICT 3aKOHAa ABOTajpo;

-pacKpbIBaTh CMbICI MOHSATHH «TEIJI0BOH 3P QEKT peaKimny, «MOJSIPHBII

HpCBpaHlCHI/Iﬁ HEOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB,

-BBIIBUTATh U IIPOBEPSTH SKCIEPUMEHTAIBHO THIIOTE3BI O PE3YIbTAaTaX
BO3JICICTBUS pa3IMYHBIX (JAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUECKOM
peakuuu;

-UCIIOJIb30BATh HpI/IO6pCTCHHI)I€ SHaHHUA JJI 9KOJIOTHYCCKU I'PaAaMOTHOT'O
TIOBEJICHUS B OKpY>KaroUIel cpere;

-MCIIOJIb30BATh IPUOOPETEHHBIC KIHOUYEBbIC KOMITETEHITUH IPY BBITIOTHEHUU
MIPOEKTOB U y4eOHO-MCCIIEIOBATENbCKIX 3a/1a4 M0 U3YUYEHHIO CBOICTB,
Croco0OB MOYYEHHUS U PACTIO3HABAHUSA BEIIECTB;

-O6LCKTI/IBHO OLICHUBATH I/IHq)OpMaHI/II-O O BEHIECTBAX U XUMHUYCCKNX
poIieccax;

-KpPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHON WHPOPMAITIH, HEZ00POCOBECTHOM
peKiiamMe B CpelICTBaX MacCOBOW WH(POPMAITHH;

-0CO3HaBaTh 3HAYCHUC TCOPECTUICCKUX 3HAHUH 110 XUMUH JIJIsI HpaKTquCKOﬁ
JCATCIIbHOCTH YCJIOBCKA,

-C03/1aBaTh MOJICII U CXEMBI JJIsl pElICHUsT yIeOHBIX U MO3HABATEILHBIX
3a/1a4;

-IIOHUMATh HEOOXOJMMOCTb COOTIOACHUS NPEANNCAHUM, IPeTaraeMbIX B
MHCTPYKLUSIX I10 HCIONB30BaHUIO JIEKAPCTB, CPEACTB OBITOBOM XMMHHU U JP.




00BemM»;

-XapaKTepU30BaTh PU3MUCCKHUE U XUMUUECKHE CBOMCTBA BOIBI;
-pacKpbIBaTh CMBICT ITOHATHS «PacTBOPY;

-BBIYHCIIATH MACCOBYIO JOJTIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

-IIPUTOTOBJISATH PACTBOPHI C OIPEAEIIEHHON MacCOBOM J0JI€l paCTBOPEHHOTO
BEILIECTBA;

-Ha3bIBaThb COCAUHCHUA U3YUCHHBIX KJIIAaCCOB HCOPIraHNYCCKNX BCIICCTB,

-xapaKTemeBaTL (1)I/ISI/I‘ICCKI/IC U XUMHUYCCKUEC CBOfICTBa OCHOBHBIX KJIaCCOB
HEOPTaHWYECKUX BEILIECTB: OKCUJIOB, KUCIIOT, OCHOBaHUM, COJIEH;

-OIPEAETATh MPUHAIISKHOCTE BEIIECTB K OIPENEeICHHOMY KIaccy
COCIMHCHUIA;

-COCTaBJIATH (POPMYITBI HEOPTAHIMYECKIX COCMHEHNN H3yYeHHBIX KIJIacCOB;

-IIPOBOJAUTH OIBITHI, IOATBEPKAAOIMIUE XUMHUYCCKHUEC CBOMCTBa N3Yy4YCHHBIX
KJIaCCOB HEOPTaHNYCCKUX BCILICCTB,

-pacro3HaBaTh ONMBITHBIM IYTEM PACTBOPHI KUCIOT U IIET0YEH 10 N3MEHEHHIO
OKPaCKH MHAMKATOpPa;

-XapaKTeprU30BaTh B3aNMOCBSI3bh MEXKy KJIACCAMH HEOPTaHHIECKIX
COCIMHECHUIA;

-packpbiBath cMbic [lepuoauueckoro 3akona .. Menneneesa;

-00BSACHATH (PM3NYECKUN CMBICT aTOMHOTO (TIOPSIIKOBOT0) HOMEpa
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cucreme /.. Menneneesa;

-00BACHSATE 3aKOHOMCPHOCTH U3MCHCHUSA CTPOCHHUA aTOMOB, CBOICTB
OJICMCHTOB B IIPCACIax MaJIbIX IIEPUOAOB U I'NIaBHBIX IMOATPYIIIL;

-XapaKkTepu30BaTh XUMHUECKHE AIEMEHTHI (OT BOAOPOAA /10 KaJbIHs) Ha
OCHOBE UX I0JIOKeHUs B epruogudeckon cucreme .M. Menneneesa u
0COOEHHOCTEH CTPOCHUS UX aTOMOB;

-COCTaBJIATH CXEMBI CTPOCHHM aTOMOB IIE€PBBIX 20 3J1€EMEHTOB HepHOZ[quCKOﬁ
cucremsl /.. MenieneeBa;

-pacKpBIBATh CMBICII IOHSTHIA: «XUMHUYECKAS CBS3bY,
«B@IEKTPOOTPUIIATEIIEHOCTDY;

-XapaKTepr30BaTh 3aBUCUMOCTh (DM3UIECKIX CBOMCTB BEIIECTB OT THIIA
KPUCTAJNIMYECKOU PELIeTKH;

-OIpCacIiaTb BU XUMHUYECKOMN CBSI3U B HCOPraHUYCCKUX COCANHCHUAX,

-M300pakaTh CXEMBI CTPOEHUS MOJIEKYIT BEIIECTB, 00Pa30BAaHHBIX PA3HBIMH
BHJIAMH XUMIYECKIX CBS3EH;

-paCKpbeIBaTh CMBICII TOHATHI «HUOH», KKaTHOHY, KAHHUOH), «KIJICKTPOJIUTEI»,
KHEDJICKTPOIIUTED?, QJICKTPOJIUTHYCCKAA UCCOLUALINA, KOKUCIUTEID),
«CTCIICHb OKHUCICHUA» «BOCCTAHOBUTCIID)), «OKHCICHUCY, «BOCCTAHOBJIICHHC),

-OIIpEaCHATh CTEIIECHb OKUCIICHU aToMa 3JIEMEHTA B COCITUHCHUH
-paCKpbIBATb CMBICII TCOPUU BHGKTpOJ'II/ITI/I‘IeCI(0ﬁ JUcConuranuun,

-COCTaBJIATh YPaBHEHUS DIIEKTPOIUTHIECKON TUCCOIUAIINN KUCIIOT, IEN0UeH,
COJIEH;




-00BSICHATD CYIITHOCTH MPOLIECCa IEKTPOTUTHICCKOMN TUCCOIHAIINN U PEAKIHI
HOHHOI'0 00MEHa;

-COCTaBJISITh TIOJIHBIC H COKPAILIEHHBIC HOHHBIC YPaBHEHUS peaKkiui 0OMeHa,
-OMpeneNiaTh BO3MOKHOCTh IPOTEKAHUS peaKIii HOHHOT'0 OOMEHa;

-IIPOBOJIUTH PEAKIIUU, TTOATBEPKIAIONTNE KAUSCTBEHHBIA COCTAB Pa3TUIHBIX
BEIIIECTB;

-OnpeCaciiaATh OKUCIUTEIIbL U BOCCTAHOBUTCIIb,
-COCTaBJIATH YPAaBHCHUSA OKHUCIIUTEIIbHO-BOCCTAHOBUTECIIBHBIX peaKuHﬁ;
-KJIaCCI/Iq)I/IHI/IpOBaTB XUMUYCCKHUE PCAKIUH I10 PA3JIMYHBIM IIPU3HAKAM;

-XapaKTepU30BaTh B3aMMOCBSI3b MEKIY COCTABOM, CTPOEHHUEM 1 CBOMCTBAMM
HEMETAJIIIOB;

-XapaKTeprU30BaTh B3aMOCBSI3b MEXK/y COCTABOM, CTPOCHHUEM M CBOMCTBAMHU
METaJJIOB;

-OCHUBATh BJIMAHHUE XUMUYCCKOI'O 3arpA3HCHUSA Oprxcanmep“I Cp€abl Ha
OpraHu3M 4Y€JIOBCKa,

-TPaMOTHO O0OpamaThCs C BEMECTBAMH B TOBCETHEBHON KU3HU

MeTanpeaMeTHbIE IIJIAHUPYEMBbIE Pe3VIbTAThI

Ilo3naBarenpHbIC Pel"y.]'IHTI/IBHBIe KOMMYHI/IKaTI/IBHBIC




1. AHanM3UPOBATh, CPAaBHUBATH, KIaCCHU(HU-
IUpOBaTh U 0000WATh (PAKTHI U SIBIICHUSI.

2.BBIABIISTh IPUYUHBI U CIIEJCTBUS
MPOCTBIX IBJICHUM.

3.CTpOouTh JOTHYECKOE PACCYKICHHUE, BKITIO-
YaIoIee YCTAaHOBJICHUE TPUINHHO-CIISICTBEH-HBIX
CBSI3E.

4.Co3/1aBaTh CXEMaTHYECKHE MOJIENIH C
BBIICIICHUECM CymeCTBeHHI)IX XapaKTepI/ICTI/IK
00BEKTA.

5.Co3gaBath 1 IpeoOpa30BLIBATH MOJICTH H CXEMBI
JUISL pEIlIeHHs 3a]1ay.

6.CoCTaBIISITh TE3UCHI, PA3TMYHBIC BUIBI IJIAHOB
(TIPOCTHIX, CIIOKHBIX U T.II.).
7.11peobpa3oBEIBATH

WH(OPMAITHIO M3 OJHOTO BUAA B Apyrou (Tabnuiry B

TEKCT U TEKCT B TAOIHILY, JACNATh IOMETKH,
BBITUCKH, ITATHPO-BAHUE TEKCTA,
COCTAaBJISITH OKJIA).

8.CocCTaBJIATh HA OCHOBE TEKCTa CXEMbI, I'pa-(pHUKH
BTOM umcie ¢ npumenenueM cpeacts UKT.

9.1IpoBoanTh HAOMIOAEHNE U SKCIIEPUMEHT O
PYKOBOJICTBOM YUUTEIIS.

10. Ocy11ecTBIATh PaCIIMPEHHBIA TOMCK UH-
(hopmarum ¢ UCIOIb30BaHNEM PECYpPCOB OHO-

1.CamocTosTensHo 00HapyKUBaTh U Gopmy-
JUPOBAThH YUeOHYIO TPOOIEMy, ONpeaensITh Lenb
yueOHOH AesTeNbHOCTH, BBIOMPATh TEMY MPOEKTA.

2.BeiBuTaTh Bepcuu pemieHus mpooieMsl,
0CO3HABaTh KOHEUHBIH pe3yibTaT, BHIOUPATh U3
IIPEJIOKEHHBIX U UCKATh CAMOCTOSTENBHO
CPEICTBA JOCTHKEHUS LIEIIH.

4.Paboras 110 1u1aHy, CBEpsATH CBOU JICHCTBHS C
LEJBIO U, TIPYU HEOOXOIMMOCTH, HCIIPABJIAThH
OIIMOKNA CaMOCTOSTEILHO.

5.B mmarnore ¢ yunteneM COBEPIICHCTBOBATh
CaMOCTOSITETFHO BBIPA0OTAHHEIE KPUTEPUHU
OILIEHKHU.

6. YMETh CAMOCTOSITEIFHO KOHTPOJIMPOBATH CBOE
BpEMS U YTIPABIIATH UM.

7.AIEKBaTHO CaMOCTOSITEITEHO OIICHUBATH IIpa-
BWJIBHOCThH BBIIIOJTHEHHS JCHCTBHH H BHOCUTh
HE0OXOMMBIe KOPPEKTHUBHI B HCITOJIHEHUS KaK B
KOHIIE , TaK U TI0 XOAY €r0 pean3aliu.

8.1Ipumats pemieHre B mpoOIeMHON CUTyaIluu Ha
OCHOBE IIEPErOBOPOB.

1.®opMynrpoBaThH COOCTBEHHOE MHEHHE U
MO3UIIUIO, ApTYMEHTUPOBATh U KOOPJIUHUPO-BATH
€€ B COTPYIHUYECTBE.

4.3anaBaTh BOIPOCH], HEOOXOAUMBIE JUISI Op-
raHU3aluyd COOCTBEHHON NEITENLHOCTH.

5.OCyIIeCTBIATh B3aUMHBIN KOHTPOJIb M OKa3bIBaTh
B COTPYIHUYECTBE HEOOXOTUMYIO TTIOMOIIIb.

6.OcHOBaM KOMMYHHUKaTUBHOH pedIieKcHu.

7.Vcrions30BaTh aJeKBATHBIE S3BIKOBBIE CPEJICTBA
JUTSL OTOOpa’kKeHUsI CBOUX UYBCTB, MBICIICH, MOTHBOB
Y TIOTPEOHOCTEMH.

8.BnajzieTh yCTHOM M MUCbMEHHOW Peyblo,
CTPOUTHMOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHHE.

9. OrobpaxaTh B peuH (OnmrcaHne, OObsICHEHHUE)
colep)kaHue COBEPIIAEMbIX NEHCTBUI Kak B opme
TPOMKOH CONMATM3UPOBAHHOMN, TaK M B hopMe
BHYTPEHHEN pEUH.




nuotek u MuaTepHera.

11.0OcHOBaM peanu3anyu IPOEeKTHO-UCCIeA0Ba-
TEJILCKOU JIEATEILHOCTH.

JINYHOCTHBIE YHHUBEPCAJIbHbIE vqeﬁm)le e cTBUSA

1. Poccuiickast rpakaaHcKast MASHTUYHOCTD (ATPUOTH3M, yBakeHHe K OTedecTBY, K MPOLUIOMY M HaCTOAIIEMY MHOTOHAIMOHAIIFHOTO Hapona Poccun, 4yBCTBO
OTBETCTBEHHOCTH | Jiojra nepea PoanHoii, naentudurkanus ceds B kauecTBe TpakaanuHa Poccun, cyObeKTHBHAS 3HAYMMOCTD MCITOIB30BAHUS PYCCKOTO SI3bIKA H
A3BIKOB HApO/10B Poccrm, ocozHaHue U OIIyIIeHHe TMYHOCTHON COMPHYACTHOCTH CyAb0e poccuiickoro Hapoa). Oco3HaHNWE 3THUY €CKOM MPUHAISKHOCTH, 3HAHHE
WCTOPHH, A3BIKa, KyJIBTYPHI CBOETO HApO/a, CBOETr0 Kpasi, OCHOB KyJbTYpPHOT'O Hacieans HapoAoB Poccuu u denoBedecTBa (MIAEHTHYHOCTh YEII0OBEKA C POCCHHCKOM
MHOTOHAIIMOHAJIFHON KYJIbTYpOH, CONPUYACTHOCTh HCTOPUH HAPOAOB M TOCYIapCTB, HAXOAMBIINXCS HA TEPPUTOPHUN COBPEMEHHOM Poccum); nHTepruopu3aus
I'YMaHHCTHUYECKUX, JEMOKPATHUECKUX U TPAIULMOHHBIX IEHHOCTEH MHOIOHALIMOHAIBHOIO poccuiickoro ooduiectsa. Oco3HaHHOE, YBaXKUTEIBHOE U
noOpoxenaTenbHOE OTHOIIEHHE K LIEHHOCTSIM HaponoB Poccuu 1 HaponoB mupa.

2. TOoTOBHOCTH ¥ CIIOCOOHOCTH OOYYAIOMINXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTUBAIMH K O0YUEHHIO U TIO3HAHHIO; TOTOBHOCTh U CITIOCOOHOCTH
O0CO3HAaHHOMY BBIOOPY H TIOCTPOEHUIO AalbHEHIIIel HHINBHYaTbHON TpaeKTopuH 00pa3oBaHus Ha 6a3e OPHEHTHPOBKHU B MUpE ITpodeccrii u mpodhecCHOHATBHBIX
MPEANOYTEHUH, C YI€TOM YCTOMUMBBIX [TO3HABATEIIHHBIX HHTEPECOB.

3. Pa3BuToe MopaabHOE CO3HAHUE U KOMIIETEHTHOCTD B PEIIEHUN MOPAJIbHBIX IPO0JIEM Ha OCHOBE JIMYHOCTHOT'O BBIOOPA, OPMUPOBAHNE HPABCTBEHHBIX YyBCTB U
HPaBCTBEHHOI'O TIOBEAEHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOI'0 OTHOIIECHHUS K COOCTBEHHBIM IOCTYINKaM (CIIOCOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIIECHCTBOBAHUIO;
BEPOTEPNHUMOCTD, YBAKUTEIBHOE OTHOIIEHUE K PEJIMTHO3HBIM UyBCTBAM, B3TJIs,1aM JIFO/ICH MM UX OTCYTCTBUIO; 3HAHWE OCHOBHBIX HOPM MOpaJli, HPaBCTBEHHBIX,
IyXOBHBIX U/IC€AJIOB, XPAHUMBIX B KYJIbTYPHBIX TPAIULMIX HAPOA0B Poccuu, rOTOBHOCTh HA UX OCHOBE K CO3HATEIBHOMY CAMOOTPaHUYEHHIO B IOCTYIIKAX,
MOBEZICHUH, PACTOYUTEIIEHOM IOTPEOUTENLCTBE; CHOPMHUPOBAHHOCTh MIPEACTABICHUHM 00 OCHOBaX CBETCKOW 3THKH, KYJIbTYPhl TPAAULHMOHHBIX PEIUTHHA, UX POJIH B
Pa3BUTHH KyJIbTYpBl U HcTOpUK Poccuu 1 yenoBedecTBa, B CTAHOBJICHUH IPAXKIAHCKOT0 00IIECTBa U POCCHICKOM rOCyAapCTBEHHOCTH; TOHUMaHUE 3HAYECHUS
HPaBCTBEHHOCTH B KU3HM 4EIOBEKa, ceMbH H 00mecTBa). CHopMUPOBaHHOCTH OTBETCTBEHHOI'O OTHOIIEHHS K YUEHHUIO; YBRXKUTEIBLHOIO OTHOLIEHHUS K TPYAY,
HaJIWYME ONbITA yJacTHUS B COLUAILHO 3HAYMMOM TpPY/IE.



4. ChopMHPOBAHHOCTD I[ETOCTHOI'O MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTHKH, YUUTHIBAIOIIETO
COLIMAIBHOE, KYJIBTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOI'0 MUpa.

5. Oco3HaHHOE, YBXXUTENBHOE U TOOpOXKeNaTeIbHOE OTHOLICHUE K APYTOMY YEIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYJIBTYpE, SA3BIKY, BEpe, IPaK IaHCKOHI
MO3UIMH. ['OTOBHOCTB ¥ CIIOCOOHOCTh BECTU JUAJIOT C IPYTUMU JIFOJBMU U IOCTUTATh B HEM B3aMMOIIOHUMaHUs (MIeHTH(DHUKAIMS ceOsl KaK IMOJIHOPABHOTO
cyObekTa o0IIeH!s, TOTOBHOCTh K KOHCTPYHPOBaHHUIO 00pa3a mapTHepa MO AUAIOTY, TOTOBHOCTh K KOHCTPYMPOBAaHHIO 00pa3a JOMYCTUMBIX CIIOCOOOB AUAJIOra,
TOTOBHOCTh K KOHCTPYMPOBAHHIO IIPOIECCa JUAJIOra KaK KOHBEHIMOHUPOBAHUS HHTEPECOB, MPOLICAYP, TOTOBHOCTh U CIIOCOOHOCTh K BEIICHHUIO MEPErOBOPOR).

6. OCBOGHHOCTB COIIMAIBHBIX HOPM, TIPABUJI TTOBEICHUS, POJiel U OPM COLIMATBLHON KU3HH B TPYIIAX U coodIiecTBax. [IoHUMaHUE IEHHOCTEH CO3UIATEIIBHOTO
OTHOIIICHUS K OKPYalOIIel JeHCTBUTEIbLHOCTH, IICHHOCTEH COIMaIbHOIO TBOPUECTBA, IEHHOCTH MPOYKTHBHON OPraHU3allii COBMECTHOM JIEITEIbHOCTH,
camopeaiu3alliy B IPYIIe U OPraHu3alliH, IEHHOCTH «IPYroroy» Kak paBHOIPABHOTO MapTHEpa, POPMHUPOBAHUE KOMITCTCHITUI aHaJM3a, TPOSKTUPOBAHUS,
OpraHM3alMU ACATEIbHOCTH, PedISKCHH U3MEHEHUH, CITOCOO0B B3aMMOBBITOTHOI'O COTPYAHHUYECTBA, CITIOCOO0OB pear3alii COOCTBEHHOrO JIUAEPCKOro
TIOTEHITHAIA).

7. CchopMrpoBaHHOCTE IIEHHOCTH 3/TOPOBOT0 M 6€30MacHOr0 00pasa KU3HU; MHTEPUOPU3AIINS MTPABUI HHINBUIYAIbHOTO U KOJIUIEKTHBHOTO 0€3011ac HOro
TIOBEIEHUS B UPE3BBIYANHBIX CUTYALMAX, YIPOXKAIONINX KU3HHU U 3/IOPOBBIO JIO/IEH.

8. [TorpeOHOCTD B OOIIEHNH C XYI0KECTBEHHBIMH MTPOU3BEICHUSIMU, CHOPMUPOBAHHOCTH AKTUBHOTO OTHOIICHHS K TPAJIUIHSIM XYI0KECTBEHHOW KYIBTYPhI KaK
CMBICITOBOM, 3CTETUIECKON W TNIHOCTHO-3HAYMMOMN IIEHHOCTH ).

9. CchopMHpOBaHHOCTH OCHOB IKOJIOTHUECKON KYIBTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTHYIECKOTO MBITIIIEH S, HaJIMINE OMbITa
9KOJIOTHIECKHOPUEHTHPOBAHHON pedIeKCHBHO-OIIEHOYHOMN U IMTPAKTHYECKON AeITeTbHOCTH B )KU3HEHHBIX CUTYaIUAX (TOTOBHOCTH K MCCIIEIOBAHUIO TIPUPOJIBI, K
3aHATHIM

CENbCKOXO03HCTBEHHBIM TPYIOM, K OCYIIIECTBICHUIO IPUPOTOOXPAHHON JEATEIHHOCTH).

Ne Paznen nim Tema KoanuectBo yacoB | KoHTpOIbHBI IpakTnueckun
epadoThI epadoThl

1 BBenenue 10 1 1




2 ATOMBI XMMHYECKUX 3JIEMCHTOB 9 1

3 [IpocTeie BemecTBa 7 1

4 CoennHeHuss XUMHUYECKUX DJIEMEHTOB 15 1 1

5 M3menenus, TpoNCXOASIINE C BEIIECTBAMHI 11 1 1

6 PactBopenme. PactBopri. CBoOlCTBa paCTBOPOB IEKTPOIUTOB 16 1 1
Hroro 3a rox; 68 6 4

COJAEPXKXAHUE ITPOI'PAMMBbI

8 KJIACC (2 u4 B Heaemio, Bcero 68 u B
ron)Beenenue (10 u)

[Ipenmer xumun. MeTonpl MO3HAHUS B XUMUU: HAOIIOIEHNE, SKCIIEPUMEHT, MOJIeTHpoBaHue. cTouHnKH XuMUYecKoi HHpOpMAaIiy, ee IoTydeHrne, aHAIN3 U
TIPEJCTAaBIIEHUE €T0 PE3YIBTATOB.

[onsATHE O XUMHUYECKOM 3JIEMEHTE U (JOpMax €ro CyleCTBOBAHMS: CBOOOAHBIX aTOMaX, IPOCTHIX U CIIOKHBIX BEILIECTBAX.
[IpeBpammenus BemecTB. OTINYHE XUMAYECKAX PEAKITNI OT PU3NIECKUX sSBIIeHHUH. PoITs XUMUW B )KU3HU denoBeka. XeMmodumus 1 xeMohoOusl.

KpaTkue cBeneHust 13 HICTOPUM BO3HUKHOBEHUS U PA3BUTHUSI XUMUU. POJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJIEHMHM XUMHYECKOH HayKH — paboTel M.
B.JIomonocoBa, A. M. bytneposa, . 1. Menneneesa.

XuMHYecKasi CHMBOJIMKA. 3HAKH XUMHUYECKHX DJIEMEHTOB U MMPOUCXOKACHUEC UX Ha3BaHUM. XUMHUYCCKHE q)OpMy.]'II)I. I/IHI[CKCBI nu KOZ-)(l)(l)I/II_II/IeHTBI.
OrtHOCHUTEIbHBICATOMHAS 1 MOJICKYJIsIpHast MacCChbl. HpOBe)leHI/IC PacucToB MacCOBOH JOJIH XUMHUYCCKOI'O 3JICMCHTA B BEIICCTBC HA OCHOBE €T0 q)OpMyJ'ILI.



HepI/IOHI/I‘IeCKaH CHUCTEMAa XUMHNYCCKUX 3JICMCHTOB I[ n. MeHz[eneeBa, €C CTPYKTYpa: MaJibl U OombIIne nepuoabl, rpymIibl U MOATPYIIIBIL. HCpI/IOI[I/I‘lCCKaﬂ cucreMa
KakK CIIpaBOYHOC rmocooue IJT TOJIy4YCHUSA CBCILCHI/Iﬁ O XMMHUYCCKHX DJICMCHTAX.

JleMOHCTpanMu.

1. Mogenu (mapocrep:kaeBbie 1 CTioapTa— bpurieda) pa3auyHbIX MPOCTHIX U CIOKHBIX BEIIECTB.
2. Komekuust CTeKITHHON XUMHUYECKOU ITOCY TBI.
3. Komtekust MmaTepraaoB v U3ACINI U3 HUX Ha OCHOBE aTFOMUHUSL.

4. BzauMoeiicTBUEe MpaMopa ¢ KUCIIOTOW U IIOMYTHEHHUE U3BECTKOBOM BO/IbI.

JlaGopaTopHbIe ONBITHI.

1CpaBHeHHE CBOWCTB TBEPABIX KPUCTAIUTMIESCKUX BEIIECCTB M PACTBOPOB.

2.CpaBHEHHUE CKOPOCTH UCTIAPEHUS BOJIBL, OJIEKOJIOHA M STUIIOBOIO CIIHPTA C (DHIBTPOBAILHON Oymary.

IIpakTHuyeckas padora Nel mo Tteme: “IIpaBuja TEXHHKH 0€30I1ACHOCTH IIPH padoTe B XUuMHYecKoM KaouHere. [Ipuémbl o0paleHns ¢ JJ1adopaTopHLIM
000pPYI0BAHHEM M HArpeBaTeJdLHLIMU NpHOOpPaMu.”

Tema 1. ATOMBI XHMHYECKHX 3j1eMeHTOB (9 1)

ATOMBI Kak ()opMa CyIIECTBOBAHHUS XMMUYECKHX 371eMeHTOB. OCHOBHBIE CBEICHHS O CTPOEHUH aTOMOB. JloKa3aTenbCTBA CIOKHOCTH CTPOSHHUSI aTOMOB. OIIBITHI
Pesepdopaa. [InanerapHas Mozmens CTPOSHHS aTOMa.



CocTaB aTOMHBIX AA€p: NPpOTOHBI, HCﬁTpOHI:I. OrHocuTenbHas aTOMHAas Macca. B3anMOCBSI3b ITOHITHH «IPOTOH», <<HeI>iTp0H>>, «OTHOCHTCI/IbHAs aTOMHas1 Maccay.

H3MmeHenue uncia IIPOTOHOB B SAAPC aTOMaA — O6p330BaHI/Ie HOBBIX XUMHUYCCKHX JICMCHTOB.

N3meHeHue ynciia HEUTPOHOB B siipe aToMa — 00pa3oBaHue U30TOMOB. COBPEMEHHOE ONPEIEICHU e TIOHATHS «XUMUYECKHM 371eMeHT». M30TombI Kak
Pa3HOBHIHOCTH aTOMOB OJTHOI'O XUMHUYECKOT0 JIEMEHTA.

OnexTponbl. CTpOEHUE MIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20-TH IeMEeHTOB Tiepuoandeckor cucremsl .. MenneneeBa. [loHsTre o 3aBepIIeHHOM DJIEK -
TPOHHOM yPOBHE.

[epuoamueckast cucrema xummudeckux aemenToB J[. 1. MeHpeneeBa U cTpoeHHe aTOMOB — (PU3MYECKUI CMBICI MTOPSIIKOBOIO HOMEpa dJIeMeHTa, HoMepa
TPYIIIBI, HOMEpa Meproa.

H3menenne uncna SJICKTPOHOB HAa BHEHIHEM 3JICKTPOHHOM YPOBHEC aTOMa XUMUYCCKOI'O 3JIEMCHTA — O6pa30BaHI/Ie MOJIOXKUTEIBbHBIX U OTPUHATEIIbHBIX HOHOB.
I/IOHBI, 06pa30BaHHBIe aToMaMH METAaJIJIOB U HEMCTAJIJIOB. HpI/I‘H/IHBI W3MEHEHUS] METAUIMICCKUX U HEMETAIUIMICCKUX CBOMCTB B Inepuoaax u rpyimimax.

OO6pa3zoBanue OMHAPHBIX coequHeHU. CxeMbl 00pa30BaHUS NOHHOU CBSI3U. B3amMoeiiCTBIE aTOMOB DJIIEMEHTOB-HEMETAIIIIOB MEXy c000i — 00pa3oBaHme
JIBYXaTOMHBIX MOJIEKYJI IPOCTHIX BellecTB. KoBaneHTHas HemoisipHash XUMHUYECKas CBSI3b. DJICKTPOHHBIC U CTPYKTYPHBIC (DOPMYITBI

BzanmogpelicTBre aTOMOB HEMETAJUIOB MEX Iy c000il — 00pa3oBaHne OMHAPHBIX COENNHEHII HEMETAIIIOB.

OnekrpoorpuuaTenabHocTs. KoBanaeHTHast nonspHast cBsi3b. [IoHATHE O BaJICHTHOCTH KaK CBOWCTBE aTOMOB 00Pa30BbIBATh KOBAJIEHTHBIE XUMHUECKUE CBSI3H.
CocraBnenue ¢popmys1 OMHAPHBIX COEANHEHUH 10 BaJleHTHOCTU. HaxoxieHre BaJleHTHOCTH 110 (hopMyJie OMHAPHOTO COCTMHEHMS.

B3aPIMO,Z[eI>iCTBPIG aTOMOB MCTAJUIOB MCKAY co00i — 06pa30BaHI/IC MCTAJUIMYCCKUX KPHUCTAIIIIOB. [ToHsTHE O METAINIMYECKOM CBSI3U.

JleMOHCTp AN NN,




1.Mopnenu aTOMOB XUMHYECKUX 3JIEMEHTOB.
2. ITepuoanueckas cucrema xumudeckux snemeHToB Jl. . MenneneeBa (pa3nnynbie GOpMBI).

JlabopaTopHbIe ONbITHI.

3. MogenupoBaHue MPUHIUIA JEACTBUS CKAHUPYIOLIET0 MUKPOCKOIIA.
4. V3rotoBiieHre MOfIeel MOJIEKY]T OMHAPHBIX COSTMHEHUH.

5. M3roToBiieHre MOJIENH, MILTFOCTPUPYIOIIEH CBOMCTBA METATUIMUECKOM CBSI3U.

Tema 2. [Ipocthie BemecTBa (7 4)

ITonoxxenue merauioB U HemeTasuioB B [lepuoandeckoit cucreMe xuMmuieckux anemeHToB J{. . Menneneesa. BaxHeliie mpocTbie BEMIECTBA — METAJIbI
(>xene30, aIFOMUHUN, KaJIbIMM, MAarHui, HaTpul, Kaauii). Oomme Gu3nyeckre CBOMNCTBa METAJIIOB.

Baxxneiime nmpocTeie BellecTBa-HeMETaIUTbI, 00pa30BaHHBIC AaTOMaMH KHUCIIOPOa, BOJIOPO/Ia, a30Ta, cepbl, pocdopa, yrirepona. MoJeKyIbl MPOCTHIX BEMECTB-
HEMETAIUIOB — BOJIOPO/Ia, KUCIIOPO/Ia, a30Ta, rajoreHoB. OTHOCUTEIbHAS MOJICKYIISIpHAS Macca.

CriocoOHOCTh aTOMOB XUMHYECKUX DJIEMEHTOB K 00pa30BaHUIO HECKOJIBKHUX MTPOCTHIX BEIIECTB — AJLIOTPOIHSL. AJUTOTPOITHEIE MOAMUKAIIY KHCIIopoaa, hocdopa,
0JIOBA.

MeramindecKrue 1 HEMETAIUINISCKUE CBOMCTBA IIPOCTBIX B€IJ.I€CTB._OTHOCI/IT€J'II>HOCTI> 9TOr'0 IOHATHA.

Uucno ABoranpo. KommuectBo BemecTBa. Monb. MomnsipHas macca. MomsipHBI 00beM ra3000pa3HbIX BeliecTB. KpaTHbIE eMHAUIBI H3MEPEHHs KOTHIeCTBa
BEILECTBA — MUJUIMMOJIb ¥ KMJIOMOJIb, MAJUIMMOJISPHAs. M KUJIOMOJIIPHAsE MacChl BEIIECTBA, 00BbEMa - MIJITTUMOJISIPHBIA M KUJIOMOJIAPHBIN 00BEMBI
ra3000pa3HbIX BEIIECTB.

9 EEINT3 LR INA3

Pacué€rel ¢ ucmonp30BaHrEeM MOHATHIA “KOIMYECTBO BellecTBa”, “MONsIpHast Macca”, “MOJNSIpHBIN 00BEM ra3oB”, ‘“ancio ABoraapo”.

JleMOHCTp AN NN,




1.IlomydeHnue 030Ha.
2.00pa31pl 6eMoro u ceporo oJIoBa, 6eIoro u kpacHoro gocdopa.

3.Hexoropsie MeTamibl 1 HEMETaJUTBI ¢ KOTMYECTBOM BellecTBa 1 MOJb.
4. MonspHbiii 00beM Ia3000pa3HBIX BEIIECTB.

JlabopaTopHbIe ONbITHI.

6. O3HaKOMIIEHHE C KOJIJICKIIMEN METaJlIOB.

7. O3HaKOMIICHUE C KOJUJICKIIMEN HEMETaJIJIO0B.

Tema 3. CoeqMHEeHUs XMMHYECKUX J1eMeHTOB (15 )

Crenens okucnenus. CpaBHEHHE CTEIICHN OKUCIICHHS U BAJIGHTHOCTH. OnpeielieHre CTeleHH OKUCIICHUS JIEMEHTOB B OMHAPHBIX coenuHeHusX. CocTaBiieHne
(hopmyrr OMHAPHBIX COSAMHEHUH, OOIINN CITOCO0 MX Ha3BaHUH.

bunapHbie coennHeH s METaUIOB U HEMETAJUTOB: OKCH/IBI, XJIOPUABI, CyIbhuab! u mp. CoctaBneHne ux Gopmy.

bunapHbie coennHeHrs] HEMETaJUIOB: OKCHIBI, JIETYUHE BOIOPOAHbIE COSTMHEHHSI, UX COCTaB M Ha3BaHWs. [IpemcTaBuTeny OKCHAO0B: BO/IA, YTIEKHCIBIN Ta3,
HerameHas u3BecTh. [IpeacraBureny JeTydnx BOAOPOAHBIX COSTMHEHUN: XJIOPOBOAOPO U aMMHAK.

OcHoBaHUs, X COCTaB M Ha3BaHMs. PacTBopuMOCTh OCHOBaHHWH B Boje. [IpencraBuTenu menodeii: rTuApOKCH Bl HATpHS, Kanns U Kanbius. [lorstre 06
WHAMKATOPaX U KAYeCTBEHHBIX PEAKLIUSX.

Kucnotsl, ux cocras u Ha3anus. Knaccudukauns kucnot. [IpeacraButenu KUCnoT: cepHasi, CONsAHas, a30THas. [IoHATHE 0 IMIKaje KUCIOTHOCTH (IIKaja
pH)./3MeHeHne OKpacku HHANKATOPOB.

Conn Kaxk IPOM3BOJHbBIE KUCIIOT U OCHOBAaHMMH, MX COCTaB M Ha3BaHUs. PacTBopumocTs coneli B Boge. [lpeacrasurenu coneil: xyiopua HaTpus, kapOoHaT u docdar
KaJbLusl.



AMop(dHBIEC 1 KPUCTATITNUECKHE BEIIECTBA,

Me)KMOJ'IeKyJ'DIpHI)IG B3aUMOJCHUCTBUSA. THIIBI KPpUCTAJTINIMYCCKUX PCHICTOK. 3aBHCHMOCTD CBOMCTB BCIICCTB OT THUIIOB KPUCTAINIMYCCKHUX PCHICTOK.

UYucrsle BetecTBa 1 cMecH. [IpuMepsl KUIKUX, TBEPABIX U Ta3000pa3HbIX cMecei. CBOMCTBa YMCTHIX BElIeCTB U cMecer. VX cocraB. MaccoBasi 1 00beMHas
JOTMKOMITIOHEHTa cMecH. Pacuersl, CBA3aHHbIE C UCTIOIB30BAHUEM MTOHITUS «IOJSA».

JleMOHCTpalnMu.

1.0O0pa3ibl OKCUIOB, KHCIOT, OCHOBAHHI U COJICH.

2.Mopzeny KpUCTAJUIMYECKUX PEIIETOK XJIOpH/a HATpHs, ajiMasa, okcuna yriaepona (1V).
3.KI/ICHOTHO'HICHO‘IHBIC WHAUKATOPbI, USMCHCHUEC X OKPACKU B PA3JIMYHBIX CpEaax.

4.YHuBepcaTbHBIA HHANKATOP M U3MEHEHHE €ro OKPACcKH B pa3inuHbIX cpenax. lkama pH.

JlaGopaTopHbIe ONbITHI.

8. O3HaKOMJICHUE C KOJUIEKIMEN OKCHIOB.

9. O3HaKOMJICHHE CO CBOMCTBAMH aMMHUAKa.

10. KauecTBeHHas peaklysl Ha YIIEKUCIBIN ras3.

11. Omnpenenenne pH pacTBOPOB KHUCIIOTHI, IIETOYH U BOIEI.

12. Onpenenenne PH TUMOHHOTO U SIOJIOYHOTO COKOB Ha CPE3€ TLUIO/IOB.

13. O3HakoMIIEHUE C KOJUIEKIUEH Comeil.

14. O3HaKOMJICHHE C KOJUIEKLMEH BEIIECTB C Pa3HBbIM TUIIOM KPUCTAJUIMYECKOHN peneTku. M3roroBnenne Mopeneld KpUCTaluIMYECKUX PEIIETOK.

15. O3HaKkoMJIeHHE ¢ 00pa3LOM I'OPHOI TOPOIBI.



IIpakTnyeckas padora Ne2 mo Treme: “IIpHUroToBJeHHUE PACTBOPA caxapa U PacyéT ero MacCcoBOM J10JIHM B pacTBope”

Tema 4. U3sMeHeHus1, npoucxoasmue ¢ semecrsamu (11 4)

Ilonsarue HBHGHI/Iﬁ, CBA3aHHBIX C USMCHCHUSAMU, ITPOUCXOOAIIUMHU C BEIICCTBOM.

HBJ’ICHI/IH, CBA3aHHBIC C USMCHCHUEM KPUCTAJUIMYCCKOro CTPOCHUA BEUICCTBA IPU ITOCTOSIHHOM €TI0 COCTaBe, — (bmnqecm/le seiieHns. Du3nueckue SBICHUS B
XUMUHN: AUCTUIIIAIUSA, KpUCTAJJIM3allvs, BhIIIaPUBAHUE 1 BO3T'OHKA BEIICCTB, q)HHBTpOBaHI/Ie n HeHTpI/I(i)YTI/IpOBaHI/Ie.

ﬂBJ’IeHI/IH, CBs3aHHBIC C USMCHCHUEM COCTaBa BCIICCTBA, — XUMHUYCCKUEC PCAKIINH. HpI/ISHaKI/I 1 YCJIOBUS NPOTCKAHUSA XUMUUYCCKHUX peaKHI/II\/'I. BBIIIeJIeHI/Ie TCIJIOTHI
" CBCTa — PCAKIUU T'OPCHUA. ITonsitue 00 3K30- U OHAOTCPMHUYCCKHUX PCAKIUAX.

3aKoH COXpaHEeHHUsI MacChl BelecTB. XUMHUECKHE YpaBHEHHS. 3HaUeHHe HHJIEKCOB U KodpdurmeHToB. CocTaBicHUe ypaBHEHUH XUMHYECKUX PEAKITHIA.

Pacuérpr mo xumurecknM ypaBHeHUAM. PerieHne 3a1a4 Ha HaXOXKJeHHE KOJTMYECTBA BEIIECTBA, MACCHI MUK 00bEMA MPOIYKTa PEaKIIUH 110 KOIUYECTBY, Macce Ml
00BEMY HCXOTHOTO BemecTBa. PacUEThl C MCTIOIB30BAaHNEM TIOHSITHS TOJIS, KOT/Ia HCXOIHOE BEIIECTBO JIAHO B BUJE PACTBOPA C 33IaHHON MAacCOBOM JTOJICH
pacTBOPEHHOIO BEMIECTBA UJIM COAEPKUT ONPEAEIEHHYIO JOJI0 IPUMECEH.

Peakuuu paznoxxenus. [loHsTHe 0 cKOpocTH XUMHUYECKOM peakuuu. KatanuzaTopbel. @epmenThl. Peakiinu coenunenus. Katanutuiyeckue v HeKaTaJTUTHUECKHE
peaxmuu, o0paTuMble U HeoOpaTHMbIe peakiii. Peakinu 3amenienns. P akTHBHOCTH METAJIOB, €r0 UCIIOIB30BAHUE JIJISl IPOTHO3UPOBAHUS BOZMOXKHOCTH
MIPOTEKaHUS PEaKIuii MeXIy METaJIaMHU U KACIOTaMH, PEaKIUi BHITECHEHHS OJTHUX METAJUIOB M3 PACTBOPOB X COJIEH PYrMMHU MeTauiaMu. Peakunm oOMeHa.
Peaxmuu mHedTpanuzanun. Y CIOBUS MTPOTEKAHUS PeaKIpii oOMeHa B pacTBopax 10 KOHIA. THIIBI XUMUYIECKUX PEaKIIUi Ha IPEMEpPEe CBOMCTB BOMBI. Peakius
PasIOXKEHUI — AJIEKTPOIH3 BOIBL. Peakinu coennHeHns] — B3aUMOJIEHCTBHE BOJBI C OKCHJIAMHU METAJJIOB i HEMETAJIOB. Y CIIOBHE B3aMMOJICHCTBHS OKCHIOB
METaJUIOB M HeMeTalioB ¢ Bojoi. [lonsaTue «ruapokcuapn. Peakiinn 3aMenieHuss — B3aUMOJICHCTBHE BOJIBI C METaJUTaMu. Peakiiuu oOMeHa — TUAPOITU3
BEIIIECTB.

JleMOHCTp AN MH.

[Tpumeps! (hr3HUECKIX SBICHHIA:

a) IJIaBJIeHUe mapaduna;



0) BO3roHKa io/1a Myt OCH30WHOM KHCIIOTHI,

B) pacTBOpPEHUE OKPAIICHHBIX

r) A y3ust TyNMCTHIX BEIIECTB C TOPSIIEH JTaMIIOYKH

HakayMBaHus. [IJpuMepbl XUMUYECKUX SIBJICHUI:

a) ropeHue MarHus;

0) B3anMoOIeiiCTBHE COISTHON KHUCIOTHI C MPaMOPOM HJTH MEJIOM;B)

monyuenne ruapokcuaa meau (11);

T') pacTBOpEHHE MOTy4eHHOT'0 THIPOKCHIAa B KACIOTaX;

) B3anMmozelicTBue okcuaa meau (1) ¢ cepHOi KMCTOTOH TTPU HATPEBAHUH;

€) pa3loKeHre TepMaHTaHaTa Kaus;

) pa3ioKeHue MepoKCHIa BOAOPOAA C TIOMOIIBIO IUOKCH/Ia MapraHIla U KaTala3bl KapTo(hens Wi MOPKOBH;3)
B3anMMOJIeHCTBUE pa30aBIeHHBIX KUCIOT C METaJIaMH.

JlabopaTopHbIe ONbBIThHI.

16. [IpokanuBaHue MeIU B IJIAMEHU CIUPTOBKH.
17. 3amenienne Meau B pactBope xuopuaa meau (11) xenesom.

IIpakTHuyeckas padora Ne 3 mo Teme: “IIpu3HaAKN XUMHYECKHX PeaAKIHA.”




Tema 5. PactBopenne. PactBopbl. CBOMCTBA PACTBOPOB 3J1eKTPOJIUTOB (16 4)

PacrBopenue kak Gpusnko-xumMudeckuit nporecc. [lonsaTHe o ruapaTax u kpucrawioruaparax. Pacteopumocts. KpuBbie pacTBOPUMOCTH KaK MOZEIh 3aBUCHUMOCTH
paCTBopI/IMOCTI/I TBep)Z[I)IX BCIICCTB OT TeMnepaTypI)I. HaCI)IIIIeHHBIe, HCHACBILIICHHBIC N HepeCBIHIeHHI)Ie paCTBOpBI. 3HaquHe paCTBopOB JJIA HpI/IpOI[BI U CCIIBLCKOI'O
XO3SIMCTBA.

[NousTHE 00 DIEKTPOTUTHYECKOH JUCCOUAIMN. DIIEKTPOIUTHI U HEANIEKTPOIUTHL. MeXaHN3M JTUCCOIUAIINI TIEKTPOIUTOB C PA3IMYHBIM XapaKTEePOM CBSI3H. _
CreneHp 37eKTPOTUTHUECKON auccoruaniy. CUIbHbIE U C1a0ble SJIEKTPOIUTHL.

OCHOBHBIE TTOJIOKEHUST TEOPUH JIEKTPOTUTHICCKON THCcCouaIui. MIoHHbIe ypaBHEHUS peakiuii. Peakiinu norHOro oOMeHa, ayIue 10 KOHIIA.
Kiaccudukaris HOHOB 1 UX CBOHCTBA.

Kucnorsr ux xmaccudukanus. Juccormpmanys KHCIOT M UX CBOWCTBA B CBETE TEOPUH ANEKTPOIUTHIECKON AUCCOnUanii. MONEKyIspHbIE U HOHHBIE
ypaBHEHUsApeaKuil. B3anMoaelicTBHE KHCIOT ¢ METa/UIaMH. DJIEKTPOXUMUUYECKUN PsiIl HAIIPSKEHIH MeTalioB. B3anmoelicTBre KHCIIOT ¢ OKCHIAMHI
METaJIJIOB.

B3anMopelicTBrE KHCIIOT ¢ OCHOBAaHHSAMHU — peaKIusl HelHTpanu3arui. B3anMonelicTBre KUCTIOT ¢ COsIMU. Mcronp30Banme TaOIHITBI paCTBOPUMOCTH IS
XapaKTePUCTUKHA XHMAYECKHX CBOWCTB KHUCIOT.

OcHoBaHUA WX KIaccuuKarus. Jluccoruanusi OCHOBaHMH M UX CBOMCTBA B CBETE TCOPHH JIEKTPOITUTHICCKON AUCCOITUAIINN. B3anMoelicTBe OCHOBaHHH C
consMu. VIcronib30BaHue TaOIHITBI PACTBOPUMOCTH IS XapaKTEPUCTHKA XUMHIECKHX CBOMCTB OCHOBAaHWN. B3amMoeiicTBHE MmenoUeii ¢ OKCHAaMU HEMETAJIIOB.

Conu, X TUCCOIMAIFS U CBOWCTBA B CBETE TEOPUH IEKTPOIUTHIECKOH MTuccornanui. BzanmozaencTBre comeli ¢ MeTaiaMu, 0COOEHHOCTH ITUX PEaKITHA.
Bzaumogeticteue coneti ¢ conmsimu. Mcmonb3oBanre TaONAIIB pACTBOPUMOCTH TS XaPAKTEPUCTHKH XUMUIECKUX CBOHCTB COJICH.

O06o06menne cBefeHni 00 oKcHuIax, MX Kiaccu(huKamuy U CBOMCTBAX.

I'enermueckue pAAbBI METAJlJIa U HEMETAJLIA. I'enernueckas cBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX BCIICCTB.

OKHCIIMTEIBHO - BOCCTAHOBUTEIIBHEIC peaKknunu.



OHpeHCﬂeHHG CTEIICHEH OKHMCJICHUS JJIs1 3JICMCHTOB, 06p33y10HH/IX BCIICCTBA pPa3HbIX KJIACCOB. PeaKHI/II/I HOHHOI'0 0OM€eHa U OKUCIUTEILHO-BOCCTAHOBUTEIILHEIE
pcaKkuunu. OKUCIIHTENIb U BOCCTAaHOBHUTCIIb, OKHCIICHUEC 1 BOCCTAHOBJICHHC.

CocraBieHHe ypaBHEHHH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI METOOM 3JIEKTPOHHOrO OaaHca.
CBolicTBa IPOCTHIX BELIECTB — METAJIOB U HEMETAJIJIOB, KUCIIOT U COJIEH B CBETE OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIU.

JleMOHCTpanMu.

1.VMcniplTaHue BemecTB U UX paCTBOPOB Ha 3JIEKTPOIIPOBOAHOCTb.
2.3aBUCHUMOCTb 3JIEKTPONPOBOJHOCTH YKCYCHOM KHUCIIOTHI OT
KOHIIeHTparwH. 1. JIBIKeHe OKpallIeHHBIX HOHOB B DJIEKTPUYECKOM TIOJIE.
2.B3anmoeiicTBrE TMHKA C CEPOi, CONMSTHONW KHCIOTOH, XstopuaoM menu (II).
3.I'openune Maraus.

JlaGopaTopHbIe ONbITHI.

18. B3zanMomelicTBHE pacCTBOPOB XJIOpHIA HATPHS U HUTpATa cepedpa.

19. Ilomy4yeHne HEPACTBOPUMOT'O THAPOKCHIA U B3aUMOJICHCTBHIE €r0 C KHCIOTaMH.
20. B3anMopelicTBHE KUCIIOT C OCHOBAaHHSIMH.

21. B3auMopelicTBHE KUCIIOT C OKCHUIaMH METAJIOB.

22. B3auMopelcTBHE KUCIIOT C METaJlJIaMHu.

23. B3auMoaeiicTBUE KUCIOT C COJIIMMU.

24. B3auMojeiicTBHUE MIEI0UYEH C KUCIIOTaMHU.

25. B3auMopaelcTBue IEeI0U€ell ¢ OKCUIAaMU HEMETAIIOB.



26.
27.
28.
29.
30.
31.
32.
33.
34,
35.

IIpakTHuyeckas padora Ne 4 mo Teme: “Perenne JKCnepuMeHTAILHBIX 32124

Bs3auMopeiicTBHE 1IeI04€el C COISIMU.

[Tonydenue u cBOMCTBa HEPACTBOPUMBIX OCHOBAHU.
BzauMogeicTBEe OCHOBHBIX OKCUAOB C KHUCIOTaAMHU.
Bs3auMopeiicTBe OCHOBHBIX OKCHJIOB C BOJIOM.
B3auMojeiicTBHE KUCIOTHBIX OKCUIOB C IIEJI0UYaMU.
B3auMoeiicTBHE KUCIOTHBIX OKCHUI0B C BOJOU.
BzaumoseicTBHE COMEH C KUCIIOTaMU.
BzaumoseicTBHE COJEH C IMeIodYamMu.
BzaumoseicTBHE CONIEH C COSIMU.

B3aumoneiicTBrue pacTBOPOB cojiel ¢ MeTaJlaMu.
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