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IHosicHUTEALHAA 3aIIHCKA

Hannas pabouas npoepamma sasusemcs npUiodtcenuem K OCHO8HOU 00pa30e8amenbHoU npocpamme
OCHOBHO20 00ULe20 0OPA308AHUSA U COCNABILEHA HA OCHOBE Ce0VIOUUX HOPMATNUBHBIX OOKYMEHINO8:
1.®enepanbublii 3aKoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparmmy;
2.IlpumepHas ocHOBHasi oOpa3oBaTeibHasi MporpaMMa OCHOBHOTO oOmiero oOpazoBaHus (0700peHa
pemeHreM ¢eaeparbHOro yueOHO-METOJMUECKOr0 00beAMHEHHS 110 001IeMy 00pa30BaHMIO, TPOTOKOJI
ot 08 anpenst 2015 roma Ne 1/15);

3.ITpuka3 MunuctepcTBa obpa3zoBanus u Hayku Poccuiickoit ®eneparyu ot 17 nexadbps 2010 r. Ne
1897 "OO6 yTBepkaeHHH (GeaepabHOrO roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO
obmero obpazoBanus” (3apeructpupoad Munroctom Poccun 1 despans 2011 1. perucrpaunoHHbII
Ne 19644),

4. Tlpuka3z Munmnpocenienuss Poccun ot 28 nexabps 2018 r. Ne 345 «O denepanbHOM MepedHe
y4eOHUKOB, PEKOMEHAYEMBIX K HCIOJIb30BAHUIO MpPH pealu3aldid HMMEIOIIUX TOCYIapCTBEHHYIO
aKKpEeIUTAIMI0 00pa30BaTEIbHBIX IMPOrPaMM HAYaIbHOTO OOINEro, OCHOBHOTO OOIIETO, CpeIHEero
o01mero oopa3oBaHus»,

5.IlocranoBienue [maBHOTO rocyapcTBEHHOTO canuTapHoro Bpada P® ot 29 nexabpst 2010 roma Ne
189 «O6 yrBepxkaennn CaulluH 2.4.2.282110 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TpeOOBaHUS K
YCIIOBUSIM U OopraHu3anuu o0y4yeHHs B o011eo0pa3oBaTeNbHbIX YUPEXKICHUIX;
6. [Ipukaz Muno6puayku Poccun Ne 1577 ot 31.12.2015 r. «O BHeceHUU U3MEHEHHI B (eiepaIbHbII
roCyJapCTBEHHBIM 00pa30BaTEeNIbHBIA CTAHAAPT OCHOBHOTO OOMIETO O0pa3oBaHUs, YTBEPKIEHHBIN
npukazoM  MuHucTepctBa  oOpasoBanusi u  Hayku  Poccwiickoit ~ @enmepammu ot 17
nexadps 2010 roma Ne 1897»;

7. Tlucemo MunoOpHayku Poccum Ne 08-1786 ot 28.10.2015 r. «O pabouyux mporpammax
Y4eOHBIX IPEMETOBY;

8. Ilucemo MunuctepctBa oopazoBanus Tynbckoi obmactu Ne 16-01-15/10880 ot 30.10.2015 r. «O
pabouunx mporpamMmax y4eOHbBIX ITPEIMETOBY;

9. IncbMo MunuctepcTBa oopazoBanust Tynabckoi oOmactu Ne 16-01-15/11587 ot 17.11.2015 r. «O
pabouux mporpaMMax y4eOHBIX IPEIMETOBY;

10.YcraB MKOY «l"ony6ouenckas CLL Ne 20»;

11.Y4e6HbIi M1aH HA TEKYIIUN y4EOHBIH ro.

12. Aropckas nporpamma O.C.I'abpuensna, kypca xumuu Juid 8-11 kinaccoB 0011e00pazoBaTeIbHbIX
yupexnenuit / O.C.I'abpuensin. — 7-e uzianue, nepepadoTanHoe u nonoiHeHHoe — M.: «Jlpoday, 2011

T.).

OO0mas xapakrepucTuKa yueOHOro npeamera
PaGouas mporpamma mo XUMHH: KOHKPETU3UPYET MoJoKeHuss OyHAaMEHTaIBHOTO SIpa COAEeP KAHUS
00y4YeHHS XMMHUH C YIETOM MEKIPEIMETHBIX CBsI3€H YIeOHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
[IUKJIA; OTIPEIEISIET TIOCIEI0BATEIEHOCTD U3YUSHHSI €IMHULL COJICPKAHUS O0YICHUS XUMUH H
¢dbopMupoBanus (pa3BUTHUS) OOIINX YIEOHBIX U CTIEU(PUUECKUX MPEAMETHBIX YMEHUIA; TaCT
OPHEHTHUPOBOYHOE pachpesiesieHne yaeOHOro BpeMEHH 110 pasjiesiaM U TeMaM Kypca B MOAAJIbHOCTH
«HE MECHEe.

MecTto y4eOHOro npeamera B y4eOHOM IJIaHe
B cooTBeTcTBUY ¢ yueOHBIM IUIAHOM HAa U3yY€HHE XUMHUH B § KJlacce OTBOJUTCA 2 yaca B Hefento, 70
4acoB B I'0Jl, IPU HOPMATUBHON MPOJOKUTEILHOCTH YU4E€OHOro rofia - 35 yueOHbIX Helelb;
B 9 KJ1acce OTBOJUTCA 2 4yaca B HEIEN0, 68 4acoB B I'oJl, TP HOPMAaTUBHOMN ITPOIOJKATEIBHOCTH
y4ueOHOoro roja -34 y4eOHbIX HEJeu.
[Iporpammon peyCMOTPEHO IIPOBEACHUE:
B 8 knacce :KOHTpONBHBIX pabOT — 5, + CTapPTOBBIM U UTOTOBBIA KOHTPOJIb
mpakTH4deckux padoT — 8. B 9 ximacce: KOHTPONBHBIX paboT- 5, MPaKTUYECKHX - 4



M3yyeHnne XUuMHHU HA YpOBHE OCHOBHOTO OOIIIEr0 00pa30BaHMsI IPHU3BAHO 00ECTICUHTD:

- (popmMHupoBaHUE OCHOB XUMUYECKOTO 3HAHUS — BAXKHEHIINX (AKTOB, MOHATHI, XUMHUYECKUX 3aKOHOB
U TEOpUH, SI3bIKa HAYKH, a TAKXKE JOCTYIMHBIX YUaIlIUMCsi 0000IIEeHII MUPOBO33PEHYECKOT0 XapaKTepa,

- pa3BUTUC YMCHI/Iﬁ HaGJIIOI[aTB 1 OOBSICHATh XMMHUYCCKHE SABJICHUS, IPOUCXOAAIIHNC B na6opaT0pI/m,
Ha IMpoOu3BOACTBE, B HOBCG,Z[HCBHOﬁ JKHU3HU,

- hopmupoBaHue ymeHui 6€30MacHOr0 OOpaIICHHsI ¢ BEIIECTBAMH, UCIIOJIb3YEMBbIMH TP BBITOJIHEHUN
HECJIOKHBIX XUMUUYECKHX OIBITOB U B [IOBCEIHEBHOU JKN3HU;

- BBIPAOOTKY Y YYalIMXCsl IOHMMAaHUs OOIECTBEHHOM MOTPEOHOCTH B PA3BUTUH XHUMHH, & TAKXKE
(hopMUPOBaHKE Y HUX OTHOIICHUS K XMMHH KaK BO3MOYKHOU 00J1acTH OynyIiel mpaKkTHIeCKOn
NeSITeTbHOCTH;

- pa3BHUTHE JTHYHOCTU OOYUAIONIUXCSI, UX MHTEJUIEKTYAIbHOE i HDAaBCTBEHHOE COBEPIIICHCTBOBAHHUE,
(hopMUpOBaHNE Y HUX TYMAaHUCTUYECKUX OTHOLIEHHUH U HKOJIOTHYECKH L[EeeCO00pa3HOro MOBEACHHUS B
OBITY U TPYIOBOH JIEATEIIHHOCTH.

LleHHOCTHBIE OPUEHTUPBI Kypca XMMHUHU B OCHOBHOM IITKOJIE OMPEACIISIIOTCS ClIeNU(PUKON XUMHUH KaK
Hayku. [Ipu 3TOM Beayliyio pojb UTparoT MO3HABAaTEIbHbIE IEHHOCTH, TaK KaK JaHHBIN y4eOHBIH
MPEIMET BXOJUT B TPYIITY IPEAMETOB IMO3HABATEIBLHOIO IMKJIA, TJIABHAS LIEJIb KOTOPBIX 3aKI0YACTCS
B U3YUYECHUU IIPUPOJIBL.

OCHOBy ITO3HAaBaTCIbHBIX HGHHOCTefI COCTaBJIAIOT HAYYHBIC 3HAHUS, HAYYHBIC MCTOAbI

[I0O3HAHUS, a LIEHHOCTHbIE OPUEHTALUU, OPMUpPYEMBIE Y 00YUAIOIIUXCS B IPOLIECCE N3YUEHUS] XUMUM,
MIPOSIBIIAIOTCS:

- B IpU3HAHWHU EHHOCTH HAYYHOI'O 3HAaHH:, €Iro HpaKTI/I‘ICCKOﬁ SHAYMMOCTHU, JOCTOBCPHOCTH,
- B ICHHOCTHU XUMHNYCCKUX METOJ0B NCCJIICTOBaAHU JKUBOU 1 HEKUBOU MPpUPOJbI;

B IOHUMAHHUU CJIOKHOCTH U ITPOTUBOPCYNBOCTH CaMOI'0 IIPpOLCCCa MMO3HAHU KaK U3BECYHOT'O
CTPEMIICHHA K UCTUHE.

B xauecTBe 00BHEKTOB HGHHOCTGI\/'I Tpyda u ObITa BBICTYIIAIOT TBOPYECKAA CO3NAAaTCIIbHAA

NesITeIbHOCTb, 3/J0POBbIM 00pa3 )KU3HU, a IIEHHOCTHBIE OPHUEHTAIIMH COJIEPKAHUS Kypca XUMUH MOTYT
paccMaTrpuBaThCs Kak (pOpMHUpPOBaHUE:

- YBAXKHUTCIBbHOI'O OTHOMICHUA K CO3HI[aTCHLHOfI, TBOp‘IGCKOfI JACATCIIBHOCTH,
ITIOHUMAaHUA HeO6XOI[I/IMOCTI/I 340pOBOTO 06pasa JKHN3HU,

- MOTpeOHOCTH B O€3yCIOBHOM BBITIOJTHEHHUH MPaBUII O€30MaCHOT0 UCTIOIb30BAaHUS BEIIECTB B
MMOBCETHEBHOMN JKU3HH;

- BbIOOpa Oyayieit npodeccuoHanbHOM AesITeTbHOCTH.

Kpr XUMHHU 06na;1aeT BO3MOXXHOCTAMU IJIA q)OpMI/IpOBaHI/IH KOMMYHUKATHUBHBIX HCHHOCTCﬁ, OCHOBY
KOTOPBIX COCTABJIAIOT IIPOLECC O6H_[eHI/I$I, TpaMOTHaA p€yb, 4 HCHHOCTHLIC OPUCHTAIIMN HAallPpaBJICHbBI
Ha BOCIIUTAHUC Y YHAIIUXCA:

- IPaBHUJIBHOT'O UCIIOJIBb30BaHUA XHUMHYIECKOM TEPMHUHOJIOTMHU U CUMBOJIMKH,
- HOTpe6HOCTI/I BE€CTU AHAJIOT, BBICIYIINMBATh MHCHHUE OIMIIOHCHTA, YH4aCTBOBATH B TUCKYCCHH,
- CIOCOOHOCTH OTKPBITO BbIpAXXaTb U apryMCHTHPOBAHO OTCTAUBATH CBOIO TOYKY 3pCHU.

Copep:xaHue MporpaMMbI HAMPaBJICHO HA OCBOCHHE 3HAHMI U Ha OBJIA/ICHUE YMEHUSIMH Ha 6a30BOM
YpOBHE, 4TO COOTBETCTBYeT OOpa3oBaTeILHOM MporpaMMe MKOJIbl. OHA BKIIOYAET BCE TEMBI,
NPEeIyCMOTPEHHBIE (heepabHBIM TOCYAAPCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM OCHOBHOTO
o01mero 00pa3oBaHus M0 XUMHUH U aBTOPCKON ITPOrpaMMoi yd4eOHOT0 Kypca.



IIporpamma kypca «XUMHUN» IIOCTPOCHA HA OCHOBE CIIUPAIBHONU MOJEINH, IIPELyCMAaTPUBAIOLICH
MIOCTEIIEHHOE Pa3BUTHE U YIIyOJIeHUE TEOPETUUECKUX IPEACTaBICHUH PU JTMHEHHOM O3HAKOMJIEHUN
C SMIIUPUYECKUM MaTEPUAIOM.

B npeaMETax €CTCCTBEHHO-MAaTEMAaTHYCCKOI'O [UKJIa BEAYIIYIO POJIb UTPACT IO3HABATEIIbHAsA
ACATCIIBHOCTD U COOTBCTCTBYIOIIUC el To3HaBaTeIIbHbBIC y‘I€6HH€ neiictBus. B cBsI3u ¢ 3THM
OCHOBHBIMH HEJIAMHU Oﬁy‘leHI/lﬂ XUMHUHU Ha YPOBHC OCHOBHOI'O O6IHCFO O6p&30BaHI/I${ SABJIAKOTCA:

1) dopmupoBaHue y 00yyaromuxcs yMEeHUs BUIETh U IOHUMATh LIEHHOCTh 00pa30BaHusl, 3HAUMMOCTb
XUMHAYECKOT0 3HAHMS JUIs KQXKJIOTO YeJIOBEKAa HE3aBUCUMO OT €T0 NMPOo(heCcCHOHAIBHON eI TeIbHOCTH;
YMEHUS pa3anydaTh (akThl U OLIEHKH, CPABHUBATh OLICHOYHBIE BBIBO/IbI, BUJIETh UX CBA3b C
KPUTEPHUSIMH OLIEHOK U CBSI3b KPUTEPHEB C OMPECICHHON CUCTEMOM IIEHHOCTEH, (hOpMyIHpOBaTh U
000CHOBBIBAaTh COOCTBEHHYIO IIO3ULIUIO;

2) dhopmupoBaHKE Yy 00YUYAIOIIUXCS LEIOCTHOTO MPEICTABICHHS O MUPE U POJIM XUMHUH B CO3TaHUHU
COBPEMEHHOM €CTECTBEHHO-HAYUYHOU KapTUHbI MUPA; YMEHUS 00BACHATh OOBEKTHI U MPOLIECCHI
OKPY’KaroIEeH JEHCTBUTEIBHOCTH — IIPUPOJHOM, COLMAIBHOM, KyJIbTYPHOU, TEXHUYECKOMN CPE.IbI,
UCHOJb3Ys JJIS 3TOT0  XUMHUYECKUE 3HAHUS;

3) npuoOpeTeHne 00yJIArOIIMMHICS ONBITA PA3HOOOPA3HOM EATEIHbHOCTH, IO3HAHUS U CAMOIIO3HAHMS;
KJIIOYEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), UMEIOLINX YHUBEPCAIbHOE 3HaUCHUE /IS
Pa3IMYHBIX BUOB ACATEIBHOCTU: PEUICHHUS POOIeM, TPUHATHS PEIICHHA, TIONCKA, aHAIN3a U
00paboTKH MHPOPMALIUU, KOMMYHUKAaTUBHBIX HaBbIKOB, HABBIKOB U3MEPEHUH, COTPYJHHUYECTBA,
0€e301macHOT0 0OpaIleHus ¢ BEIIECTBAMH B TOBCETHEBHOM JKU3HHU.

3anaann HN3YUCHUA yqe6H0ro npeamMceTa «XUMUS» SABISIOTCS:

yueOHble: (POPMUPOBAHHE CUCTEMbl XMMUYECKHX 3HAHUH KaK KOMIIOHEHTa €CTeCTBEHHOHAY4YHOM
KapTHUHBI MUDA;

pa3BUBAIOIINE: PA3BUTHE JIMYHOCTU O0yYAIOIUXCS, UX UHTEUIEKTyalbHOE U HPAaBCTBEHHOE
COBEpIICHCTBOBaHNE, POPMUPOBAHNE Y HUX TYMAHUCTUYECKUX OTHOLIEHUH U SKOJIOTUYECKU
11€J1ec000pa3HOr0 OBEJICHUS B OBITY U B TPY/IOBON JAEATEIbHOCTH;

BOCIIUTATCIILHBIC! (I)OpMI/IpOBaHI/Ie YMCHI/Iﬁ 0e30ImacHoro O6paI_I_IeHI/I$I C BCIICCTBAMHU, UCITOJIB3YEMbIMHA
B IIOBCETHCBHOM KHU3HU, BI)Ipa6OTKa ITIOHUMAaHUA O6HI€CTBCHHOI>1 HOTpe6HOCTI/I B pa3BUTHU XUMHUH, A
TaKXC (bOpMI/IpOBaHI/Ie OTHOIICHUS K XMMHH KaK K BO3MOXHOI 00J1acTi 6yz[ymel71 HpaKTI/I‘ICCKOﬁ
JACATCIIBHOCTH.

®opMBbI, METOAbI M CPEACTBA 00y4eHH, TEXHOJIOTHH

Benymumu metogamu 00y4ueHHUs IPEAMETY SBISIOTCSA: 00bACHUTENbHO-WIITIOCTPATUBHBIN U
PENpOAYKTUBHBIHN, XOTSI UCIIOJIb3YETCS M YaCTUYHO-TIOUCKOBBIN. Ha ypokax HCIonb3yroTcs 31€MEHThI
CIIEAYIOIIUX TEXHOJIOTUI: INYHOCTHO-OPUEHTUPOBAHHOE 00yUYeHHe, 00yueHre ¢ IPUMEHEHUEM
onopHbIx cxeMm, KT, mpoekTHast esTeIbHOCTb, 310POBbecOEepeKEeHHE.

Ucnons3yrores cneayromne GopMbl OOyUIeHHS . YIeOHBIC 3aHATHS, YKCKYPCHH, HAOIIOACHHUS, OTIBITHI,
AKCIIEPUMEHTHI, paboTa ¢ yueOHOM U JOTIOIHUTENbHON IUTEpPaTypoil, aHaIn3, MOHUTOPUHT,
ucclieioBaTenbekas pabota, npesenTtanus. OnpeeaeHHOe MECTO B OBJIaJICHUH JJAHHBIM KypCOM
OTBOJIUTCS] CAMOCTOSITEIBHOM paboTe: MOArOTOBKA TBOPUECKUX paboT, cooOIeHnH, pedepaToB.
@DopMbI aTTECTALMH

aTTecTalus NpoBOAUTCA B (hOpME: TECTOB; KOHTPOJIBHBIX; CAMOCTOSITENIbHBIX U MPOBEPOUYHBIX padoOT;
MPAKTUYECKUX pabOT; TBOPUYECKUX PaOOT.

Ili1anupyemMble pe3yabTaTbl 0CBOCHUS NPOrPaAMMBbI
JInyHOCTHBIE:

B LIEHHOCTHO-OPUEHTALMOHHON chepe — YyBCTBO TOPJIOCTH 32 POCCUNCKYIO XMMHUECKYIO HAyKYy,
I'YMaHU3M, OTHOLIEHHUE K TPYAY, LIEJI€yCTPEMIIEHHOCTD;



(hopMUpOBaHHE IIEHHOCTH 3[IOPOBOTO U OE30MaCHOTO 00pa3a KU3HH; YCBOCHHE MTPaBUII
WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOTO MOBEACHHSI B UpE3BbIUAHHBIX CUTYAIUSX,
YIPOKAOMINX KU3HU U 3JJ0POBBIO JIFOJICH;

B TPYAOBO# cpepe — roTOBHOCTh K OCO3HAHHOMY BHIOODPY AalibHEHIIIeH 00pa3oBaTeIbHOMN
TPaeKTOPHH;

B [T03HABATEIFHON (KOTHUTHBHOW, MHTEIUICKTYaTbHOW) chepe — yMEHHE yIPaBIsATh CBOCH
[M03HABATEJIbHON JIE€ATEIBbHOCTBIO.

(bopMHpOBaHKE OCHOB YKOJIOTHYECKOH KYJIbTYpBI, COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOT0 MBIIUIEHUS, pa3BUTHE OIBITA HKOJOTMUYECKH OPUEHTUPOBAHHOM pedIieKCUBHO-
OLICHOYHOM U NMPAKTUYECKON JESATENbHOCTH B dKU3HEHHBIX CUTYaIUIX

MeTanpeuMeTHHe:

YMEHHUE CaMOCTOATEIIBHO OIIPEACIIATE LICJIN CBOCTO 06y‘leHI/IH, CTaBUThb U (bOpMy.TII/IpOBaTI) JJIA cebs
HOBBIC 3a1a49U B y‘~I€6€ 1 TI03HABaTCIbHOM ACATCIIbHOCTU, PAa3BUBATh MOTUBLI 1 UHTCPCCHI CBOCH I110-
3HaBaTEJILHOM JCATCIIBHOCTH,

YMEHHUE CaMOCTOSITEIIbHO IIAHUPOBATH MYTH JOCTH)KCHUS 1I€JICH, B TOM YHCIIC AJIbTEPHATHBHBIE,
OCO3HAaHHO BBIOMpATh Hanboee 3 (HeKTHBHBIC CTIOCOOBI pElICHHs YIeOHBIX U TTO3HABATEIILHBIX 33]1a4;

YMEHUE COOTHOCUTD CBOM JACHCTBUSA C IJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYILIECTBIISITH KOHTPOJIb CBOEH
JeSITeILHOCTH B TIPOLIECCe JOCTUXKEHUSI pe3yibTaTa, ONPEeAeSITh CIIOCOOBI JEHCTBUM B paMKax
MIPEJIOKEHHBIX YCIOBUN U TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEHCTBHUS B COOTBETCTBUU C
W3MEHSIOLICNCS CUTYallUe;

YMEHHUE OIEHUBATh PABUIBHOCTH BHIMIOJHEHUS YI€OHOH 3a/1a4H, COOCTBEHHBIE BO3MOXHOCTH €&
peuieHus;

BJIAICHUC OCHOBAMH CaMOKOHTPOJIA, CAMOOLICHKHU, ITIPUHATHA peIHeHI/If/'I N OCYHICCTBJICHUA
OCO3HAaHHOI'O BBI60pa B yqe6H0171 Y IIO3HaBaTEIbHOM ACATCIIBHOCTH,

YMCHHC OIIPECACIIATE ITIOHATHSA, CO3/1aBaTh O606H.[CHI/ISI, YCTaHaBJIMBAThL aHAJIOTUH, I(J'IaCCI/Iq)I/II_[I/IpOBaTB,
CaMOCTOATCIIbHO BI>I6I/IpaTI) OCHOBAHUA U KPUTCPUU IAJIA KﬂaCCI/I(i)I/IKaHI/II/I, YCTaHAaBJIMBATb MPUYUHHO-
CJICACTBCHHBIC CBA3U, CTPOUTH JIOTHYCCKOC PACCYKACHUC, YMO3AKIIIOYCHUC (I/IH,I[YKTI/IBHOC,
ACOAYKTUBHOC U 11O aHaJ'IOFI/II/I) " AcJIaTh BBIBOJBI,

YMCHHE CO30aBaThb, IPUMCHAIATL U Hp606pa3OBBIBaTL 3HAKW U CUMBOIJIbI, MOACIIN U CXEMBI IJI PCIICHUA
y‘l€6HI>IX " IMO3HaBAaTCJIBHBIX 3a71a4,

YMEHHE OpraHU30BbIBaTh Y41€OHOE COTPYIHUYECTBO U COBMECTHYIO ACSTENbHOCTh C YUUTEIEM U
CBEpCTHMKAMM; paboTaTh MHAUBHIyalbHO U B IPYIIE: HAXOIUTH 00lIee pelieHne 1 pa3peraThb
KOH(MIMKTHI Ha OCHOBE COTJIACOBAaHUS MO3UIMH U yuéTa MHTEpPECOB; (OpPMYIHUPOBATH,
apryMEHTUPOBAaTh U OTCTauBaTh CBOE MHEHMUE;

YMEHHE OCO3HAaHHO MCIOJIb30BaTh PEYEBHIE CPEICTBA B COOTBETCTBUH C 3aJa4€il KOMMYHHUKALUN JUIS
BBIPQ)XEHUS CBOMX YYBCTB, MBICIICH U OTPEOHOCTEH; MITAHUPOBAHUS U PETYIISLIUN CBOEH JIesATelb-
HOCTH; BJIQJICHUE YCTHOM U MUCBMEHHOM PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOW PEYbIO;

(hopMHUpOBaHHE U PA3BUTHE KOMITIETEHTHOCTH B 00JIACTH UCITOJIH30BaHUS HHPOPMAITHOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTUH;

CbOpMI/IpOBaHI/Ie " Pa3BUTHUEC DKOJIOTHYCCKOI'O MBINIJICHUA, YMCHUEC ITPUMCHSATE €TI0 B H03HaBaTeJ'IBHOI\/’I,
KOMMyHI/IKaTI/IBHOI>'I, COLII/IaHLHOfI IMMPAKTHUKEC U HpO(I)CCCI/IOHaHLHOI‘;I OpHCHTAaIUH.

IIpeamerHsbIe:

1.B no3naBarensHOM chepe:



AaBaTb OMPCACIICHUA N3YUCHHBIX MOHATUN: «XUMHAYECKUMN 9JICMCHT», «aTOM»», «UOH», «KMOJICKYJIa»,
«IIPOCTHIC U CIOKHBIC BEMIECTBA», «BCUICCTBO», «KXXUMHUUICCKAA (bOpMy.TIa», «OTHOCHUTCJIbHAaA aTOMHast
Macca», KOTHOCUTCIIbHAsA MOJICKYJIApHAsA MacCa», «BaAJICHTHOCTL», «CTCIICHb OKUCJIICHUA),
(KPUCTAJUIMYICCKAA PCUICTKA», KOKCHUABI», KKHCJIOThBI», KOCHOBAHUA», «KCOJIN», ((aM(bOTepHOCTB»,
CKUHOUKATOP», <<HepI/IOI[I/I‘I€CKl/Iﬁ 3aKOH», KIICPUOANICCKAA TaGJII/ILIa)), «HM30TOIIBI», KXUMHNYCCKaA
CBA3b», «QJICKTPOOTPULATCIIBHOCTD), «XXUMHUYCCKAA PCAKIUA», «XUMHUYCCKOEC YPABHCHUC),
«rCHETHUYCCKAA CBA3b», «OKUCIICHUC), KBOCCTAHOBIICHUCY, <QJICKTPOJIUTHUYCCKAA AUCCOLIUALIHA,
«CKOPOCTH XHUMHYECKOM PEaAKIIUN»;

OIMUCATh ACMOHCTPALIMOHHBIC U CAMOCTOATCIIBHO ITPOBCACHHBIC XUMHYCCKUC SKCIICPUMCHTDI;

OIIKMCBIBATh U pa3jindaTbh U3YYCHHBIC KJIACChl HCOPTaHUYCCKHUX COGI[I/IHCHPlf/'I, IMPOCTHIC U CIIOKHBIC
BCIICCTBA, XUMHWYCCKUC PCAKIIUU;

KJIACCU(UITUPOBATH N3YUYECHHBIC OOBEKTHI U SBIICHUS;

ACJIaTh BBIBOJAbI 1 YMO3AaKJIHOUCHUA U3 Ha6JIIOI[€HI/If/'I, N3YUYCHHBIX XUMHWYCCKUX SaKOHOMepHOCTeﬁ,
IIPpOrHO3UpPOBAThb CBOIMCTBa HCHU3YUCHHBIX BCHICCTB I10 aHAJIOTUH CO CBOMCTBaMH HN3YUCHHBIX;

CTPYKTYpUPOBATh H3yYECHHBIH MaTepHall 1 XUMUYECKYIO0 HHPOPMALIUIO, TIOYYEHHYIO U3 APYTHX
HUCTOYHHUKOB;

MOJICTTUPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB 1-3 MepruoI0B, CTPOCHUE MPOCTHIX MOJICKYT;
2.BIICHHOCTHO — OPUECHTAIIMOHHOM cdepe:

aHAJIM3UPOBATh U OLICHUBATh IOCJIECACTBUS JJIsl OKpYXKarollel cpelibl ObITOBOI U POU3BOICTBEHHOM
NesITeIbHOCTH YEJIOBEKA, CBSI3aHHOM C IepepabOTKOM BEIECTB;

3. B TpynoBotii cdepe:
IIpOBOAUTH XUMHAYECKUN SKCIICPUMCHT,
4. B chepe Oe3omacHOCTH KUZHEACSITETEHOCTH:

OKa3bIBaTh MEPBYIO MOMOILb IIPU OTPABICHUAX, 0KOTaX U APYIUX TpaBMaX, CBSI3aHHBIX C BEIIECTBAMU
1 1a00paTOPHBIM 000PYAOBAHUEM.

[Tnanupyemble pe3yabTaTbl 00yUeHUs:
BeinmyckHUK HayduTCs:

* ONMMCHIBAThH CBOMCTBA TBépI[I)IX, KUAKUX, Fa3006p33HBIX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBLIC
IIPpU3HAKH,

¢ XapaKTCPU30BaTh BCHICCTBA 110 COCTABY, CTPOCHUTIO U CBOI>'ICTB8.M, YCTAHABJINBATb IPUYUHHO-
CJICACTBCHHBIC CBA3U MECKAY JaHHBIMU XapaKTCPUCTUKAMU BEIICCTBA,

® paCKpbIBATb CMBICJI OCHOBHBIX XUMHYCCKUX MMOHATHMN «aToOM», «KMOJICKYJIa», «XUMHUYECKUMN 9JICMCHT),
«IIPOCTOEC BECUIECTBO», «CIOKHOC BEIMIECCTBO», «BAJICHTHOCTL), UCIIOJIB3Yys 3HAKOBYIO CUCTEMY XHUMUU,

* 1300pakaTh COCTaB MPOCTEHMIINX BEIIECTB C MOMOIIBIO XUMUYECKHX (POPMYII U CYLTHOCTh
XUMHUYECKUX PEAKLUN C IOMOIIBIO XUMUYECKUX YPABHEHUN;

¢ BBIYUCIIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MAaCChbl BEIICCTB, 4 TAKKC MACCOBYIO I0OJIIO
XUMHUYCCKOI'O 3JICMCHTA B COCAMHCHUAX JJIA OLICHKH MX npaKTqucxoﬁ 3HAYMNMOCTH,

¢ CpaBHUBATB IO COCTABY OKCHJIbI, OCHOBAHUS, KUCJIOTBI, COJIH;
° KHaCCI/I(l)I/II_[I/IpOBaTI) OKCHUJBbI 1 OCHOBAHMUA 110 CBOfICTBaM, KHCJIOTBI U COJIU ITO COCTABY,

* [10JIb30BAThCS TAOOPATOPHBIM 000PYIOBAaHHEM U XMMHUYECKOH MOCY10i1;



* IPOBOJIUTh HECJIOKHBIC XMMUYCCKHE OTIBITHI M HAOJIFOICHUS 32 M3MCHECHUSIMH CBOMCTB BEIIICCTB B
mpoIiecce X MpeBpaICHHI; COOII0IaTh MPaBKIa TEXHUKKA O€30MTaCHOCTH MIPU POBEICHUH
HaOJIIOICHUI U OIIBITOB;

* pa3aMyaTh YKCIEPUMEHTAILHO KUCIOTHI | IIEI0YH, MOJIb3YACh HHANKATOPAMH; OCO3HABAThH
HE0OXO0IMMOCTH COOIIOICHHSI Mep 0€30MaCHOCTH MIPH OOPAIICHUH C KUCIOTAMU | MIEIOYaMH.

* PacKpbIBaTh CMBICI Ieproandeckoro 3akona J[. 1. Menzaeneesa;

* OINKUCHIBATh U XapaKTEPU30BaTh TAOIHUHYIO (DOPMY MEPUOANIECCKON CHCTEMbI XUMHUYECKHUX
3JIEMEHTOB;

* XapaKTEpPU30BaTh COCTAB ATOMHBIX SIAEP U PACIPEICICHUE YUCIIA JIEKTPOHOB 1O 3JIEKTPOHHBIM
CJIOSIM aTOMOB XUMHYECKHUX SJIEMEHTOB MaJIbIX MEPHOI0B NEPUOIUUYECKON CUCTEMBI, a TAKKE KIS U
KaJlbIIHs,

* pa3nuyaTh BUJbl XUMUUECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJICHTHYIO HETIOISPHYIO
U METAJUTMYECKYIO;

* H300paKaTh JIEKTPOHHO-HOHHBIC (DOPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYCCKUMH CBSI3SIMU
pa3HoOro BUAA;

* BBISIBJISITh 3aBUCHUMOCTH CBOMCTB BCHICCTB OT CTPOCHHUA UX KPUCTAININICCKUX pCHIéTOKI HNOHHBIX,
ATOMHBIX, MOJICKYIISIDHBIX, MCTAJNIMUCCKUX

* XapaKTepU30BaTh XMMUUYECKHE HJIEMEHThI U UX COCMHEHUS HA OCHOBE I10JIOKEHUS 3JIEMEHTOB B
NEPUOINYECKON CUCTEME U OCOOCHHOCTEN CTPOEHUS X aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHE IEPUOJUIYECKOT0 3aKOHA U
MEPUONYECKON CUCTEMBbI XUMUYECKUX 351eMeHTOB JI. V. Menneneena; ¢ 00bSICHATh CyTh XUMHYECKUX
MPOIIECCOB M MX MPUHIUITHATIBHOE OTIIMYHE OT (PU3UICCKHUX;

¢ Ha3bIBATh IIPU3HAKU W YCJIOBUS IPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;

* YCTaHABJIMBATh MPUHAJIEKHOCTh XUMUYECKON PEAKIMU K ONpeIeIEHHOMY TUITY 10 OJHOMY U3
KJ1acCU()MKALMOHHBIX MPU3HAKOB: 1) M0 YMCIY ¥ COCTaBY UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIINU
(peakiuu COeTMHEHMS, Pa3JIOKEHUS, 3aMEIIEHUS U 00MEHa); 2) TIO BBIJICTICHUIO WITH TTOTJIOIIEHHUIO
TEIUIOTHI (PEaKIIMU IK30TEPMUUYECKHE U SHJOTEPMUYECKHE); 3) 110 U3MEHEHUIO CTENIeHEeH OKUCIEHHS
XUMUYECKUX DJIEMEHTOB (PEaKIMK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC); 4) 10 00paTUMOCTH
nporiecca (peakiuu oOpaTuMble 1 HEOOpaTUMBbIE);

* COCTaBIIATh YPABHEHUS JJIEKTPOJIUTUYECKON JUCCOLMALIMY KUCIIOT, WIEI0Y€EH, COIEH; IIOJIHbIE U
COKpaHIéHHBIG HOHHBIC YPaBHCHUSA peaKuHﬁ O6MeHa; YpaBHCHHA OKHCIHUTCIIbHO-BOCCTAHOBUTCIIBHBIX
peakuuii;

¢ IIPOTHO3UPOBATH MPOAYKTEI XUMHUYCCKUX peaKuHﬁ Io (i)OpMy.]'IaM/Ha?;BaHI/ISIM HCXOAHBIX BEHICCTB,
OIPCACIIATh HCXOAHBIC BCIICCTBA 110 (I)OpMyJIaM/HaSBaHI/IHM MMPOAYKTOB PCAKIINH,

¢ COCTaBJIATH YPABHCHUA peaKuHﬁ, COOTBCTCTBYIOIIUX MTOCICAOBATCIIbHOCTU («I_ICI'IO‘-IKG»)
npeBpameHm‘/'I HCOPraHNMYCCKUX BCIICCTB PAa3JIMYHBIX KJIaCCOB;

* BBISIBJIITH B MPOIECCE IKCIEPUMEHTA PU3HAKH, CBH/ICTEILCTBYIOIINE O MTPOTEKAHUH XUMUYECKON
peakium,

* IPAUTOTOBIIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOM OJIEH PACTBOPEHHOIO BEILIECTBA;

* OIIPEACIIATH XapaKTep CPebl BOJAHBIX PACTBOPOB KUCIIOT U LIEJI0YEH 110 U3MEHEHUIO OKPACKU
WHJINKaTOPOB;

¢ MPOBOAWTE KAYECTBCHHBIC PCAKIIMHU, ITIOATBECPKAAIOINNE HATTUYNEC B BOAHBIX paCTBOpax BCUICCTB
OTACIBbHBIX HOHOB



* ONpCACIIATh MPUHAJICKHOCTh HCOPraHMYCCKUX BCUICCTB K OJTHOMY M3 U3YUCHHBIX KJIaCCOB/prHHZ
METaJJIbl 1 HEMETAJIJIBI, OKCHUJbI, OCHOBaHMA, KUCJIOTHI, COJIH,

* COCTaBIIATH (DOPMYJIBI BEIIECTB 110 UX HA3BAHUSM;
* ONPENIEIATh BAJIECHTHOCTh U CTENEHb OKUCJIEHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTAaHUYECKUX COCTUMHEHHH 110 BaJICHTHOCTSIM U CTETICHSAM OKHCIICHHS
AJIEMEHTOB, a TAKXKE 3apsiiaM HOHOB, YKa3aHHBIM B TAOJIMIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUN U
CoJIeH;

* 0OBSICHATD 3aKOHOMCPHOCTH U3MECHCHUA (bHSI/I‘leCKI/IX 1 XMMHYECKHX CBOHCTB IIPOCTBIX BEIIECTB
(MeTaHJIOB n HeMeTaJIJIOB) 1 X BbICHIMX OKCHJOB, 06paSOBaHHHX 9JICMCHTAMH BTOPOI'O U TPCTHETO
J8L570)5(0)1(0) 8

¢ Ha3bIBaThb O6IJ_II/I€ XUMHUYCCKUC CBOﬁCTBa, XapaKTCPHBIC IJIA T'PYIII OKCUOB: KHUCJIOTHBIX, OCHéBHBIX;

* Ha3bIBaTh O0IIMEe XMMUYECKHE CBOMCTBA, XapaKTEPHBIC ISl KAXA0T0 U3 KJIACCOB HEOPTaHUYECKUX
BEIIIECTB: KUCJIOT, OCHOBAHUM, COJICH;

* IPUBOJIUTH IIPUMEPBI PEAKLIUM, TOATBEPKIAIOIINX XUMUYECKHNE CBOMCTBA HEOPTaHUYECKUX
BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

¢ OIIPCACIIATh BCHICCTBO-OKUCIUTECIIb U BEIICCTBO-BOCCTAHOBUTCIIb B OKHCIIUTCIIbHO-
BOCCTAHOBHUTCIIbHBIX PCAKIIUAX,

* COCTaB/IATh OKHCIIUTEIbHO-BOCCTAHOBUTEIbHEIN OaTaHC (I[J'IH HN3YUCHHBIX peaKHI/Iﬁ) 10
MMpCAJIOKCHHBIM CXCMaM peaKHHfI;

* IIPOBOAUTH JIa60paTOpHI)I€ OIIBITHI, MOATBCPKAAOINEC XUMUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB
HCOPIraHUYCCKHUX BCIICCTB,

Buinycknux nomyuum 603mMoxicHOCb HAYUUMBCAL:
* TPaMOTHO 00paIaThCs ¢ BENIECTBAMHU B MIOBCETHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOAUMOCTH COOIIOICHUS TIPABUIT YKOJIOTUYECKU 0€30MacHOTO MOBEACHHUS B
OKpY>Karoller NpUPOTHON CPEE;

¢ IIOHUMATh CMBICIT U HCO6XOI[I/IMOCTI) CO6J'II-O)I€HI/I$I npennncaHm‘/'I, npeajara€MbiX B MHCTPYKIHUAX I10
HCIIOJIb30BAHHUIO JICKAPCTB, CPCIACTB OBITOBOM XMMUU H Ap.;

¢ UCII0JIb30BaTh HpI/IO6peTéHHI>IC KJIIFOYCBBIC KOMIICTCHTHOCTHU ITPU BBITTOJIHCHUHN UCCIICA0BATCIbCKHUX
IMPOCKTOB IO U3YYCHUIO CBOﬁCTB, CII0CO00B MOJIYYCHU U paCIIO3HABAHUA BCILCCTB,

* pa3BUBaTh KOMMYHHMKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YysI CPEACTBA YCTHON U MMCbMEHHON
KOMMYHHMKAIUU NPU paboTe ¢ TEKCTaMH y4eOHUKA U JOMOJHUTEIBHOMN JINTEPAaTypOil, CIpaBOYHBIMU
TaOJIMIIaMU, IPOSBISATH TOTOBHOCTD K YBAKEHHIO MHOM TOYKHU 3pEHUS MPU 0OCYKICHUU PE3YIIbTaTOB
BBITIOJTHEHHOU padoThI;

* 00BEKTHUBHO OLIEHUBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX MPOIECCaX, KPUTHUECKU
OTHOCHTbCSI K IICEBIOHAYYHOU MH(pOpMaLii, HeTOOPOCOBECTHON peKiaMe, Kacaroleics
HCIIOJIb30BAaHUs PA3IMYHBIX BEIIECTB.

¢ OCO3HaBaThb 3HAUYCHUC TCOPCTUUCCKUX 3HaHUI JJIA HpaKTI/IquKOﬁ ACATCIIBHOCTHU YCJIOBCKA,
® OITMCBhIBATh U3YUCHHEIC 00BEKTEI KaK CHUCTEMBI, IPUMCEHSA JIOTUKY CUCTEMHOI'O aHajInu3a,

* IPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX H@pHO)IH‘IGCKOfI CHUCTEMBI XUMHYCCKHX JICMCHTOB AJIA
OOBSICHEHHS U MNpEeABUACHUA CBOMCTB KOHKPCTHBIX BCUICCTB;

* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTD ITOCPEICTBOM YTIIyOJICHUs 3HAHUW 00 UCTOPUH
CTaHOBJICHUSI XUMHUYECKON HAayKH, €€ OCHOBHBIX MOHATUI, IEPUOJUYECKOT0 3aKOHA KaK OJJTHOTO U3
BOKHEHIINX 3aKOHOB MPUPOJBI, & TAKKE O COBPEMEHHBIX JOCTHUKEHUSIX HAYKH U TEXHUKHU.



¢ COCTABJIATH MOJICKYJISIPHBIC U ITOJIHBIC HOHHBIC YPAaBHCHUS I10 COKpaH_[éHHBIM HWOHHBIM YPABHCHUSIM,

* IPUBOJIUTH IPUMEPHI PEAKIUi, MOATBEPKAAIOIINX CYIIECTBOBAHNE B3aUMOCBS3H MEX1Y OCHOBHBIMU
KJIaCCaMHU HEOPTaHMYECKUX BEIIECTB;

* IPOrHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS PA3IHMUHBIX (PAKTOPOB HA N3MEHEHHUE CKOPOCTH
XUMHYECKON PEaKIVH;

* IPOrHO3UPOBATH PE3YyIbTATHI BO3ACUCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIICHHE XMMUYECKOTO
paBHOBECHS.

¢ IIPOrHO3UPOBATH XUMHUYCCKUEC CBOMCTBaA BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHUSA;

¢ IPOTrHO3UPOBATH CIIOCOOHOCTh BCIICCTBA MPOABJIATE OKUCIUTCIIBHBIC NJIM BOCCTAHOBUTCIIBHBIC
CBOMCTBA C yLIéTOM CTEIIEHEH OKUCIICHHUS 9JICMCHTOB, BXOAAIIHUX B €0 COCTaB,

® BBIBJITH CYIIICCTBOBAHUEC TeHETHYSCKOM B3aMMOCBS3HU MECXKOY BEIICCTBAMMU B pAAY: IIPOCTOEC
BCIICCTBO — OKCHUJ — I'MAPOKCHUJ — COJIb;

¢ OpraHru30BbIBATH, IPOBOAUTH YUCHUYCCKUEC ITPOCKTLI 110 UCCIICAOBAHUTIO CBOMCTB BCIICCTB,
HMCIOIUX BAKHOC MMPAKTHUYCCKOC 3HAUCHUC.

Conep:xanue yueOHOro npeamera
8 kuacce
Amomul xumuueckux rnemenmos- 14 vacoe

ATOMBI KaK q)opMa CymICCTBOBAHUA XUMHUUYCCKHUX DJICMCHTOB. OcHoBHBIE CBCIACHUSA O CTPOCHHUU
aTOMOB. HOK&S&TGJ’IBCTB& CJIOKHOCTH CTPOCHHUS aTOMOB. OnbITH Pesep(bop):[a. HJ'IaHCTapHaH MOJCJ/Ib
CTPOCHUSA aTOMa.

CocraB aTOMHBIX sJIep: TPOTOHBI, HEUTPOHBI. OTHOCUTENIbHAS aTOMHAs Macca. B3anMocCBsI3b MOHSTHIA
«IIPOTOHY», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHas Macca». Mi3MeHeHue uncia npoTOHOB B SApe aToMa
— o0pa3oBaHKE HOBBIX XUMHUYECKHUX AJIEMEHTOB. VI3MeHeHne uncia HEMTPOHOB B sJIpe aTOMa —
oOpa3zoBanue n30TonoB. COBpPEeMEHHOE OIpeielIeHHIE MOHATHS «XUMUUYECKUN d1eMeHT». M30Tombl Kak
Pa3HOBHUIHOCTH aTOMOB OJIHOTO XMMHUYECKOTO

s1eMeHTa. DNeKTpoHbl. CTPOEHHUE SJIEKTPOHHBIX YPOBHEW aTOMOB XMMUYECKUX 3JIEMEHTOB MaJIbIX
nepuoioB. [oHsTHE O 3aBEPIIICHHOM 3JIEKTPOHHOM YPOBHE.

[Iepnonnueckas cuctema XuMu4ecKux 351eMeHToB [[. 1. MenneneeBa u cTpoeHne aTOMOB:
(bu3nyeckuit CMBICI OPSIIKOBOTO HOMEpa JIeMEeHTa, HOMepa IpyIbl, HoMepa nepuoja. MzmeHnenue
qycia MEKTPOHOB HA BHEITHEM IEKTPOHHOM YPOBHE aTOMa XMMHYECKOI0 3JIEMEHTa — 00pa3oBaHUE
MOJIOKUTETBHBIX U OTPULIATEIbHBIX HOHOB. MOHBI, 00pa30BaHHbIE aTOMaMU METAJUIOB U HEMETAJIJIOB.
HpI/I'-II/IHI)I W3MEHEHHSA METAJIUTMUECKNX U HEMETAJUTMUECKNX CBOVMCTB B nepuoaax v rpymniax.

O6pa3zoBanue OuHapHbIX coenuHeHud. [lonsTHE 00 HOHHOH cBs3u. CxemMbl 00pa30BaHUS HOHHOM
cBs3u. B3aumoeiicTBie aTOMOB 3J1€eMEHTOB-HEMETAIIJIOB MEX Ay co00if — oOpazoBaHue
JIByXaTOMHBIX MOJIEKYJ NPOCTHIX BelecTB. KoBaeHTHas HEMOMSIpHAs XUMUYECKAs CBSA3b.
DNEeKTPOHHBIE U CTPYKTYpHBIE (opMyIIbl. B3anMoeiicTBe aTOMOB HEMETAIIOB MEXIY COO0NH —
o0pa3oBaHNe OMHAPHBIX COEAMHEHUI HEMETAIUIOB. DIEKTPOOTpULIaTeIbHOCTh. KoBaneHTHas
IOoJIApHAas CBA3b. ITonsTHE O BaI€HTHOCTH KaK CBOMCTBE aTOMOB O6p330BBIBaTI) KOBAJICHTHBIC
xumudeckue cBsizu. CocraBieHue GpopMyn OMHAPHBIX COEAMHEHHH Mo BaleHTHOCTH. HaxoxxieHue
BaJICHTHOCTH 1O (hopMylie OMHApHOTO coeAMHEeHUs. B3anmoeiicTBiie aTOMOB METaNIOB MEXKY COOOM
— 00pa3oBaHNe METAIUIMYECKUX KpUCTAIIOB. [IoHATHE 0 METAIITMUECKON CBA3H.

Jemoncmpayuu.
Mogenu aToMOB XUMHYECKHUX 3JICMCHTOB.

[lepuonnyeckas cucremMa XuMHUECKUX 3y1eMeHToB J]. 1. MenneneeBa pa3ianuHbIX GopM.



Jlabopamopnvie onvimoi.

MonenupoBaHue NpUHIUNIA JEHCTBUS CKAHUPYIOLIETO MUKPOCKOTIA.

W3rotoBnenune mozeneit MoJaeKysl OMHAPHBIX XUMHUYECKUX COSAMHEHUN.

N3roroBneHne MO, WILUIFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOM CBSI3H.
Ilpocmeute geujecmea - 7 uacoe

[Tonoxxenue metaiuioB U HeMeTallIoB B [leproanueckoit cucreme. BakHeime npocThie BElecTBa-
METaJIIBL: KEJIe30, ATFOMUHHMA, KabI[Uil, MArHUH, HATpuid, Kanuii. O0mme pu3ndeckue CBOMCTBa
METAJLIOB.

Baxwnelinme npocThie BelecTBa-HeMETallIbl, 00pa30BaHHbBIC aTOMaMH KHCJIOPOa, BOJOPO/a, a30Ta,
cepsl, ¢pocdopa, yriaepona. MoseKyibl IPOCTHIX BEIIECTB-HEMETAIUIOB: BOJIOPO/Ia, KHCIOPOa, a30Ta,
rajoreHoB. OTHOCUTENIbHAS MOJIEKYJIsIpHast Macca. CIIOCOOHOCTh aTOMOB XMMHUYECKHX DJIEMEHTOB K
00pa30BaHUIO HECKOJIBKHUX MPOCTHIX BEIIECTB — AJUIOTPONHS. AJTIOTPOIHbIE MOIU(UKAITUH
Kuciaopoaa, pochopa, onoBa. Metauinyeckue 1 HEMETAJUIMYSCKHE CBOWCTBA MPOCTHIX BEIIECTB.
OTHOCHUTEIBHOCTH STOT'O TIOHSTHSL.

Yucno ABorazpo. KonmnuectBo BemiectBa. Moib. MomnsipHas Macca. MoJsipHbII 00beM ra3000pa3HbIX
BemecTB. KpatHbie e AMHUIBI U3MEPEHUST KOJIMYECTBA BEIIECTBA — MUJUTUMOJIb U KHJIOMOJIb,
MUJUTUMOJISIPHAS. ¥ KWJIOMOJISIPHAsi MacChl BEIIECTBA, MIJITUMOJISIPHBIN M KUJIOMOJISIPHBIA 00BEMbI
ra3000pa3HbIX BEHIECTB. PacyeTsl ¢ CIOJIb30BaHUEM MOHSATUN «KOJIMYECTBO BEIIECTBAY, «MOJISIpHAs
Macca, «MOJISIPHBIN 00beM ra30B», «UUCIO0 ABOTaIpoy.

Hemoncmpayuu.
[Tonyuyenue o30Ha.
O06pa3iiel 6emoro 1 ceporo 0JIoBa, 6enoro u kpacuoro docdopa.

HekoTopsie MeTabsl 1 HEMETATbl KOJIMYECTBOM BelecTBa 1 Moiib. MosIpHBI 00beM ra3000pa3HbIX
BCIIECTB.

Jlabopamopnsie onvimot.
O3HakoOMIJIEHHE C KOJIJIEKIIMEH METAJIJIOB.
O3HakoMJIEHHE C KOJJIEKIINEN HEMETAIIOB.
Coedunenun xumuueckux rnemenmos- 13 uacoe

CTGHGHI) OKUCJICHU. CpaBHeHI/Ie CTCIICHU OKHCJICHHA U BAJICHTHOCTH. OHpGI{GJ’IGHI/IC CTCIICHU
OKHCJICHHUS AJIEMEHTOB B OMHApHBIX coenuHeHusx. CoctaBienue Gopmyn OMHAPHBIX COeTMHEHUH,
001l cnoco0 NX Ha3BaAHUM.

buHapHbIe COeIMHEHNSI METAIJIOB U HEMETAJIJIOB: OKCHJIBI, XJIOPHIbL, Cylb(u bl U np. CocTaBieHne
ux Gopmyi.

BI/IHapHBIe COCIMHCHWA HEMCTAJIJIOB: OKCHIBI, JICTYYUEC BOAOPOAHBIC COCANHCHUS, UX COCTaB U
Ha3BaHU. HpCI[CTaBI/ITeJII/I OKCHJOB: BOJA, er'ICI(HCHLIﬁ ra3, HeramcHas U3BCCTh. Hpe,[[CTaBI/ITCJ'II/I
JIETYUHX BOOOPOJHBIX CO@)II/IHGHI/IfIZ XJIOpOBOAOPO U aMMHAK. OCHOBaHI/ISI, X COCTaB U Ha3BaHUsI.
PaCTBOpI/IMOCTB OCHOBaHMUI B BOJC. Hpe)lCTaBI/ITCJ'II/I H.[CJ'IO‘ICfII THUAPOKCUIBI HATPUA, KAJIUA U KAJIbIU.
IlonstHe 00 HHIAWKATOpax U KAYCCTBCHHBIX PCAKIUAX.

Kucnotsl, ux cocras u Ha3Banus. Knaccugukamus kucnort. [IpeacrtaButenyt KUCIOT: cepHast, COsHAs,
azoTHas. [loHsTHe 0 mKkane kuciaotHocTH (1kane pH). MIsmMeHeHne okpacku HHAUKATOPOB.

Couu Kak Mpou3BOJHBIE KUCIOT U OCHOBaHUM. VX cocTaB u Ha3zBaHusA. PacTBOpUMOCTH cojieli B BOJIE.
[IpencraBuTenu cosiei: XJIOpua HATPUs, KapOooHAT U GocdaT KambIHs.

AMop(HbIE 1 KpUCTATNTNYECKIE BEIIECTBA.



Me:xMoeKyIsapHble B3aUMOAEHCTBYS. THIBI KPUCTAIIIMYECKUX PEILIETOK. 3aBUCUMOCTb CBOMCTB
BELIECTB OT TUIIOB KPUCTAININYECKUX PELIETOK.

YucTele BemecTBa U cMecu. [Ipumeps! )KUIKuX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOWCTBA YMCTHIX
BellecTB U cMeceil. X coctaB. MaccoBas 1 00beMHast 1011 KOMIIOHEHTa cMecu. PacueTsl, cBA3aHHbIE
C MCIOJIb30BAHUEM TIOHATHS IOJISI.

Jemoncmpayuu.

OO6pa3ibl OKCHJIOB, KUCIIOT, OCHOBAHUMU U cojieil. Mol KpUCTaNInYeCKUX PEIIeTOK XJIOpuaa
HaTpus, anmasa, okcuzaa yriepoaa (IV). KucinorHo-1enounbie HHIUKATOPBI U U3MEHEHUE UX OKPACKHU
B Pa3IMUHBIX Cpefax. Y HUBEpCaIbHbIA HHAUKATOP U U3MEHEHHE €r0 OKPACKH B Pa3IMYHbIX Cpelax.
[IIxana pH.

Jlabopamopusie onvimol.

O3HaKOMIJICHHE C KOJJIEKIIUEH OKCHJIOB.

O3HakoMJIEHHE CO CBOMCTBAMHM AMMHAKa, BBIJAHHOTO B aMITyJIe.
KauecTBeHHast peakuys Ha YIJIEKUCIIBIN ra3.

Omnpenenenne pH pacTBOpOB KUCIIOTHI, IIEIOYU U BOJBI.
Omnpenenenne pH TMMOHHOTO 1 SIOJIOYHOTO COKOB Ha Cpe3e IJI0I0B.
O3HaKOMJIEHHE C KOJUIEKIIUEN COJIEH.

O3HaKOMJIEHHE € KOJUIEKLIMEN BEIIECTB C Pa3HBIMU TUIIAMU KPUCTAJUIMYECKOMN PEIIETKH U
M3TOTOBJICHHE MOJIENIeH KPUCTAIUTMYECKUX PEIIETOK.

O3HakoMIIEHHE C 00pa3IOM TOPHO# TOPOJIBI.

Ilpakmuueckas padoma.

[TpuroToBneHUe pacTBOpa caxapa U OmpeesIieHHe MacCOBOH JIOJIA €ro B PacTBOPE.
H3menenusn, npoucxooawue c eewtecmeamu — 11 uacos

[TonsiTHe ABIEHUI KaK U3MEHEHUN, IPOUCXOASIINX C BEIIECTBOM.

SIBrieHMs, CBSI3aHHBIE C N3MEHEHNEM KPUCTAIUIMYECKOTO CTPOCHUS BEIIECTBA MPU MMOCTOSHHOM €T0
cocraBe, — (Qu3nyeckue siBineHus. OU3ndecKue sIBICHUS B XUMHUH: TUCTHIIISAIMS, KPUCTATU3AIINS,
BBITIAPUBAHUE U BO3TOHKA BEIIECTB, (PHIIBTPOBAaHKE U IEHTPUYTUPOBAHHE.

HBJ’ICHI/ISI, CBA3aHHBIC C ©BMCHCHHEM COCTaBa BEIIECCTBA, — XMUMHNYCCKUEC PCAKIIH. HpI/ISHaKI/I n
yCI0BUSA NPOTCKAaHUA XUMHUYCCKUX peaKuHﬁ. BBII[CJ'IGHI/IG TCIJIOTHI 1 CBE€TA — PCAKIIUU I'OPCHUA.
Ilonsatue 06 3K30- 1 OHAOTEPMHUYCCKUX PCAKIUAX. 3aKoH COXpPAaHCHUSA MaCChl BEUICCTB. XuMudeckue
YpaBHCHHA. 3HadeHue NHIACKCOB U KOS(I)(I)I/II_[I/ICHTOB. CocraBieHue ypaBHeHPIfI XHUMHUYCCKUX peaKL{Hﬁ.

PacdeTs! Mo XuMHYECKUM YpPaBHCHUSAM. Pemenne 3aJa4 Ha HaXOXXACHHUEC KOJINYECTBA, MaCChl UJIN
o0Bema MMpOAYKTa pCaKIUU IO KOJIUYCCTBY, MaCCC UIN O6’[>CMy HCXOJIHOTO BelllecTBa. Pacdersl ¢
HCIIOJIB30BAHHUEM ITOHATHUSA «I0JIAA», KOrga HCXOJHOC BECIICCTBO JaHO B BUJIC pacTBOpa € SallaHHOﬁ
MacCOBOM JoJei PacTBOPCHHOT'O BEHIECTBA UJIK COACPIKUT OMIPCACICHHYIO TOJIHO HpHMCCCﬁ.

Peakuuu paznoxenus. [IpeacraBieHue o CKopocTu XuMuueckux peakiuii. Katanuzaropsl. @epMeHTHI.
PeaKm/m COCOAUHCHUS. KaTa.]'II/ITI/I'-IeCKI/Ie 1 HCKATAJIUTUYCCKHEC peaKuI/m, O6paTI/IMBIe " HeO6paTI/IMI)Ie
peakuuu. Peakuuu 3amenienus. Psji akTHBHOCTH METAJIOB, €0 UCTIOJIb30BaHUE JIJIs1
HpOFHOSI/IpOBaHI/ISI BO3MOXHOCTH HpOTeKaHI/ISI peaKquI Me>1<11y METalylaMHu U KHCJIOTaMH, peaKuHﬁ
BBITECHEHHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEH IpYruMH MeTamiaMu. Peakiiuu oOMeHa.
Peakiun HeriTpanm3aiuu. Y CIOBUsI MPOTEKaHUs peakiiii 0OMeHa B pacTBOpax JI0 KOHIIA.

Tunel XUMHUYECKUX pEakLUi Ha IpUMeEpE CBOMCTB BObL. Peakius pa3inoKeHus: — JJIEKTPOIIU3 BOJBI.
Peakuuu coennHeHUs — B3aMMOACUCTBHE BOABI C OKCHIAMU METAJUIOB U HEMETAJUIOB. Y CIIOBUE



B3aUMOJICVCTBUS OKCHJIOB METAJUIOB U HEMETAJUIOB ¢ BOJOM. [lonsATHE «ruapokcuab». Peaknun
3aMEIICHHS — B3aUMOJICUCTBUE BOJIBI C MeTaJIaMu. Peakiiun oOMeHa — TUIPOJIN3 BEIIECTB.

Jemoncmpayuu.

[Tpumeps! Gpu3HUecKuX SBICHUN: a) IUIaBJIeHUE MapaduHa; 6) BO3TOHKA o/ M OEH30MHOM
KHCJIOTBI; B) PACTBOPEHUE OKPAIICHHBIX COJeH; I') An((y3Hs AYIIHCTHIX BEIIECTB C TOPSILEH
JJaMITOYKH HaKaJIMBaHUA.

[IpuMepsl XUMHUYECKHX SBJICHUM: a) TopeHrue Maraus, ¢pocdopa; 0) B3auMoIeHCTBUE COMSTHOMN
KHUCJIOTHI C MPaMOPOM WJIU MEJIOM; B) noiyuyeHue ruapokcuia meau (I1); r) pactBopeHue noaydyeHHOro
TUIPOKCHUIA B KUCIIOTAaX; /1) B3auMoaericteue okcuaa meau (I1I) ¢ cepHoit KucnoTol nmpu HarpeBaHuu;
€) pa3yio’KeHHe MepMaHTaHaTa KaJisl; 5K) pa3iokeHue MepoKCrIa BOA0PO/Ia C MOMOIIBIO JHOKCHIA
MapraHia 1 Kataaasbl KapTodens Uiu MOPKOBH; 3) B3aUMO/IEHCTBHE Pa30aBIEHHBIX KUCIOT C
MeTaJIaMHu.

Jlabopamopuuvie onvimboi.
Oxucnenre MeIu B INIAMEHU CIIMPTOBKU WJIM FOPEJIKH.
3amerienue Meau B pactBope xiopuiaa meau (1) sxenezom.
Ilpakmuueckas paboma.
[Ipu3HaKy XMMHUYECKUX PEAKLIUN.
Pacmeopenue. Pacmeopur. Ceoiicmea pacmeopoeé 3niekmponumos - 19 uacog

PactBopenue kak gusuko-xumudeckuit nporecc. [lonstue o ruapatax v KpUCTaUIOTHApPATAX.
PactBopumMocTs. KpuBbie pacTBOPUMOCTH KaK MOJIENb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPBIX
BEIIECTB OT TeMIiepaTypsl. HachlllieHHbIE, HEHACHIIIIEHHBIE U TIEPECHIIIEHHbBIE PACTBOPHL. 3HAUYCHUE
PacTBOPOB JIJIst TPUPOJIBI U CETHCKOTO XO3SMCTBRA.

[TonsiTHE 00 PAEKTPOTUTUYECKON TUCCOLUAIIUU. DIEKTPOIUTHI U HEANIEKTPOIUTHL. MeXxaHu3m
JUCCOITHAITUHN DJIEKTPOIUTOB C PA3IMYHBIM XapaKTepoM CBsi3U. CTENeHb AJIEKTPOIUTHUECKON
nucconuanui. CHUIIbHbIE U c1a0ble SJIEKTPOIUTHI.

OCHOBHBIE MOJIO)KEHUS TEOPUU AIEKTPOIUTUUECKOMN auccounannn. IoHHbIe ypaBHEHHUS peaKIHil.
Peakuuu oOMeHa, uaymue 10 KOHIA.

KJ'IaCCI/I(i)I/IKaI_II/IH HOHOB M HUX CBOMCTBA.

Kucnotsl, ux xknaccuduxarnus. uccounanus KUCIOT U UX CBOICTBA B CBETE TEOPUU
BJIEKTPOJIUTAYECKON AucconMan. MoJieKyJIsipHble 1 HOHHBIE YpPaBHEHUS peakuuii. Bzaumoaerncreue
KHUCJIOT C METaJNIaMU. DIIEKTPOXUMHUYECKUI PsiJl HAPSHKEHU MEeTalIoB. B3anmoelicTBre KUCoT ¢
OKCHJIAMU METAJIIOB. B3anmoaeicTBHE KUCIOT ¢ OCHOBAHUSIMU — PEAKIIUS HEUTpATU3aIlAH.
BiaumopeiicTBue Kuciot ¢ consmu. Microns3oBanue TaOIUIBI PACTBOPHUMOCTH JJISl XapaKTEPUCTUKH
XUMHYECKHUX CBOMCTB KUCJIOT.

OcHoBanus, ux knaccupukanus. Jlucconuanus OCHOBaHUI U X CBOWCTBA B CBETE TEOPUHU
AIEKTPOJIUTUYECKOMN JUCconMaii. B3anmoelictBre ocHOBaHuUi ¢ coyisiMu. Vicnonb30BaHue TaOIUIIBI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XMMUYECKUX CBOMCTB OCHOBaHM. B3aumoeiicTBue menouei ¢
OKCHJIaMH HEMETAJIJIOB.

Comu, uX qUcCconUaIMs U CBOMCTBA B CBETE TEOPUU AIEKTPOIUTHYECKON TUCCOIUALINH.
BsaumopeiicTBue coneii ¢ MeTanaamMu, 0COOEHHOCTH ITHX peakiuii. BzanmoeiicTBue coneii ¢
cossimu. Mlconp30BaHue TaOIUIIBI pACTBOPUMOCTH JIJIsI XapaKTEPUCTHKNA XUMHUYECKHUX CBOMCTB COJICH.

O06o01ieHne cBeieHn 00 oKcHIax, UX Kilaccu(UKaIui U CBOWCTBAX.

I'eneTnueckue pAAbI METAJIJIa 1 HEMETAJIJIA. I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPTraHUYCCKUX
BCIICCTB.



OKMCIINTEIFHO-BOCCTAaHOBUTEIIbHEIC pCaKknuu.

OrnpenenieHne CTETeHEH OKUCIICHUS ISl DJIEMEHTOB, 00pa3yIOIIMX BEIIECTBAa PA3HBIX KJIACCOB.
Peaknu noHHOTO 0OMEHA M OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIC peakiiui. OKUCIUTENb U
BOCCTAHOBUTEJb, OKHMCIECHUE U BOCCTAHOBJICHHE.

CocraBjieHHE YPaBHEHUI OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOIOM SJIEKTPOHHOTO
Oaitanca.

CpoiicTBa IIPOCTBIX BEIICCTB — MCTAJUIOB U HEMECTAJLJIIOB, KUCJIOT U COJIeH B CBETE OKHCIUTEIBLHO-
BOCCTaAaHOBHUTCIIbHBIX peaKquI.

Jemoncmpayuu.

HcnpiTanue BeIecTB U UX PaCTBOPOB Ha 3JIEKTPOIPOBOJHOCTb.
3aBHUCUMOCTD 3JIEKTPONPOBOIHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTPALIUH.
JIBH>KEHME OKPAILIEHHBIX HOHOB B 3JIEKTPUYECKOM TI0JIE.

B3aumopeiicTBue MHKA ¢ cepoi, COINSIHON KUCaI0ToH, xnopunom meau (1I).
I'openne maruumsi.

BzaumoneiicTBre XJIOPHOU U CEPOBOJIOPOTHON BOIBI.

Jlabopamopusie onvimol.

BzaumopeiicTBue pacTBOpOB XJIOpHUJa HATpUs U HUTpata cepedpa. [lomydenne HepacTBOPUMOTO
THJIPOKCUIA

¥ B3aUMOJICHCTBHE €T0 C KHCIIOTaMU. B3anMoneicTBre KUCIIOT ¢ OCHOBAHHAMHK. B3anMogencTBue
KHCJIOT C OKCHJaMU MeTajuioB. B3auMonelicTBue KUCIOT ¢ MeTaiulaMu. B3anMoieiicTBre KUCIIOT ¢
coaMu. BzanmogelicTBue meirouen ¢ KuciioraMu. BzanmoneicTteue menodyeil ¢ OKCHUaaMu HeMeTaa.
B3aumoneicteue menoyen ¢ consaMu. [lomydyenue u cBOMCTBa HEPACTBOPUMBIX OCHOBAHMIM.
BzanmoeiicTBiie OCHOBHBIX OKCHJIIOB C KMCJIOTaMH. B3anMogercTBIEe OCHOBHBIX OKCHJIOB C BOJIOM.
BzaumojeiicTBre KUCIOTHBIX OKCHUAOB C IeaouaMu. B3anmoeiicTBre KUCIOTHRIX OKCHJIOB C BOJOM.
BzanmopeiicTBue cojiel ¢ KuciaoTaMu. B3anMonelcTBre conel ¢ mejrouaMi. B3anmoielcTBre conen
¢ coysiMU. B3anmoneincTeue pacTBOPOB COJIEN C METaJIIIaMU.

Ilpakmuueckan paboma.
PGHIGHI/IG BKCHCpI/IMeHTaJ'II)HI)IX 3aaa4.
9 kaacc

Tema 1.Bseoenue. Oduyan xapaxmepucmuKka XumuuecKux 31eMeHmo6 u XumMuiecKkux peakyui.
Hepuoouueckui 3axon u Ilepuoouueckas cucmema xumuuecxkux snemenmos /. H. Menoeneesa (9

)

XapaKTepUCTHUKA JJIEMEHTA I10 €r0 MOJIOKEHUIO B [leproandeckoil cucTeMe XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBOICTBA OKCUIOB, KUCJIOT, OCHOBAHUH U COJIEW B CBETE TEOPUU
JJIEKTPOJUTUYECKON JUCCOLMALIMN U OKUCIICHUS-BOCCTAHOBIICHHUs. [IoHATHE O IEPEXOaHBIX
anemMeHTax. AMPOTepHOCTh. [ 'eHeTUUeCKuit psAl IEPeXoHOTO dieMeHTa. [lepruoanueckuii 3aKoH 1
IIepuonnueckas cuctema XUMHU4eCKUX 351eMeHTOB J1. 1. MenneneeBa. XuMuueckast opraHusanus
YKUBOM M HEXKUBOU NPUPOIBI. XUMUYECKHUM COCTaB A/Ipa, MAHTUHU U 3€MHON KOPbI. XNMHUYECKHE
9JIEMEHTHI B KJIETKAX KHMBBIX OPraHu3MoOB. Makpo- 1 MUKpoasieMeHThl. O60011eHre CBeIeH U 0
XUMHUECKUX peakuusx. Kimaccuduxanus XuMudeckux peakiuii no pa3inyHbIM IpU3HaAKaM: «UUCII0 U
COCTaB pearupyromux U 00pa3yroIMXcs BEIECTB», TEII0BOH 3 (deKT», «HaIpaBICHUEY,
«M3MEHEHHE CTENIeHEeN OKUCIICHHS 3JIEMEHTOB, 00Pa3yIOIINX pearupyoollre BelecTBay, «haszay,
«HCIOJIb30BaHUE KaTanu3zaTopa». IloHaTHe 0 CKOPOCTH XUMUYECKON peakunn. DakTopsl, BIUSIOIINE
Ha CKOPOCTh XUMUYECKHX peakiuii. Karanuzatopsr u karanu3. MTHTrHOUTOPBl. AHTHUOKCHUAHTEHI.



JdeMoHcTpanum.

Paznuunsie hopmer Tabmuist 1. 1. MenneneeBa. Moaenu aToMOB 3J1IeMEHTOB 1—3-T0O IEpPHOIOB.
Mopgeinb cTpoeHust 3eMHOTO 11apa (MonepevHblid pa3pes). 3aBUCUMOCTh CKOPOCTH XUMUUYECKOU
peaKkuuu OT MPUPOJIbI pearupyoIIuX BEMEeCTB. 3aBUCUMOCTh CKOPOCTH XMMHUECKOM peakluu OT
KOHIIEHTPAIIUU PEarupyIoNINX BEIIeCTB. 3aBUCIMOCTh CKOPOCTH XUMUYECKONM PEaKIIUM OT TUIOIIA !
CONPUKOCHOBEHHUSI PEarupyrolux BeIEeCTB («KUISIIUHN ClI0i1»). 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON
pEaKIuu OT TEMIEPATyPhl PEarupyONIUX BEMIeCTB. | OMOTeHHBIN U TeTEPOrCHHBIN KaTaIHU3bI.
depMeHTaTUBHBIN KaTaau3. UHruoupoBanue.

Tema 2. Memannwt (20 u)

[Tonoxenune mMerauios B [lepuogudeckoit cucreme xumudeckux siuemMeHTos 1. . Menneneesa.
Mertamnyeckas KpUCTaLIN4YecKask pelIeTka U MeTallInuyecKas XuMudeckas cBs3b. O0mue
¢usnueckue cBoricTBa MeTayioB. CIuiaBbl, UX CBOMCTBA M 3HAYCHHE. XMMUYECKHE CBOWCTBA METAJIJIOB
KAaK BOCCTAaHOBUTEJIEH, a TAK)KE B CBETE UX IOJIOKEHUS B JIEKTPOXUMHUUECKOM PSIly HANPSKCHUM
MeTaiuioB. Koppo3ust MeTauioB u criocoObl 00prObI ¢ Hell. MeTaiuisl B ipupoie. O0mue crnoco0bl ux
IIOJIy4EHUS.

OO1w1ast xapaKTepUCTHKA LIETOYHBIX MEeTAJI0B. MeTaiisl B mpupoae. O0mmue crnocodb! UX MOIy4YEHUs.
Crpoenue atoMoB. 11lenounble MeTamibl — MpPOCThIE BellleCcTBA. BaxkHelne cCoeAMHEHUS EI0UYHbIX
METaJUIOB — OKCH/Ibl, THIPOKCUBI U COJH (XJIOPHIbl, KapOOHATHI, CyNb(aThl, HUTPATHI), UX CBOUCTBA
U IPUMEHEHUE B HApOJHOM Xo03dicTBe. Kanuiiuble ynoopeHus.

OO6mas xapakTepuCcTHKa 3JIEMEHTOB TNIaBHOM moArpymisl [ rpynmer.

Crpoenue atomoB. lllenouHo3emenbHble METAILIBI — MPOCTHIE BelllecTBa. BaxkHeilre coequHeHus
IEJI0YHO3EMENbHBIX METANIOB — OKCH/JIbI, TUAPOKCHU/IBI U COJIU (XJIOpUIbl, KapOOHATHI, HUTPATBHI,
cynbdatsl, hocdartbl), UX CBOWCTBA U IPUMEHEHUE B HAPOTHOM XO35HCTBE.

AFOMHUHUH.

Crpoenue aToma, pu3nyecKkue U XUMUYECKHUE CBOMCTBA MPOCTOro BemecTBa. CoeTMHEHUs aTFOMUHUS
— OKCHUJ] M THAPOKCHUJ, X aM(OTEepHBII xapakTep. Baxuelimme conu antomunus. [I[pumenenue
ATIOMHMHHS ¥ €T0 COCANHCHHU.

Keneso.

Crpoenue atoMa, GU3MUECKUE U XUMHUYECKUE CBOMCTBA IPOCTOrO BEIECTBA. [ €HETHUECKUE PAIBI
Fe*?u Fe*s.

Baxneiimue conu xene3a. 3HaUCHHE jKeJle3a U €ro COEAUHEHUN JUIsl IPUPOJIBbI M HAPOJHOTO
X039UCTBA.

Jlemoncmpayuu.

OO0pa3ipl MET0YHBIX U MIEII0YHO3eMEeTbHBIX MeTa/uioB. OOpas3iibl criiaBoB. B3auMoaelicTBrue HaTpus,
JIUTHS ¥ KAJIBIUS ¢ BOJIOM. B3anmoielicTBrE HaTpHsl U MarHusi C KUCJIOpoioM. B3anmoneiictere
MeTaiioB ¢ HeMeTaiamu. [lonydenne ruapokcuaos xenesa (I1) u (I10).

Jlabopamopnvie onvimoi.

12. BzauMopeicTBruE paCTBOPOB KUCIIOT U coJiel ¢ MeTaiuiaMu. 13. O3HakOMJIEHUE C pyAaMH JKele3a.
14. OxpamnBaHye IUIaMEHNU COJISIMU ILIETIOYHBIX METAJUIOB. 15. B3anMonelicTBre Kanbus ¢ BOJOMU.
16.1Tosyyenre ruipoKcHIa KaablHUs U UCCIEIOBAHUE €T0 CBOMCTB.

17. Ilony4yeHue THIPOKCHIA ATFOMUHHAS U UCCIEA0BaHUE €ro CBOMCTB. 18. B3aumonelicTBue xeinesa ¢
consiHoOM kucnotou. 19. [Monmydenune runpokcunos xenes3a (1) u (1) u uzydenne ux cBOHCTB.

ITpaktukym 1. CBOiCTBa METAIIOB U UX coenHenni (3 1)t



1. OcyuiecTBieHNE HEMOUYKH XUMUYECKHUX NpeBpaiieHui. 2. [Tomyuenue u cBOHCTBA COEUHEHUM
MeTaJuIoB. 3. PeleHne 3KkcreprMMeHTalIbHBIX 3a/1a4 Ha paclio3HAaBaHHUE U MOITY4YEHUE COeIMHEHUN
METAJUIOB.

Tema 3. Hememannwi (27 u)

OO1w1ast xapakTepUCTHKa HEMETAJUIOB: MosiokeHue B [lepuoandeckoit cucteMe XMMUYECKHX
anemeHToB /. 1. MenaeneeBa, 0COOEHHOCTH CTPOEHUS aTOMOB, 3JIEKTPOOTPUIATEIBHOCTH (D0) Kak
Mepa «HeMeTaUIMYHOCTHY, psin D0. Kpucramunyeckoe cTpoeHre HEMETaIOB — MPOCTHIX BELIECTB.
Amnorponusi. Dusnyeckue cBOWCTBA HEMETAIIIOB. OTHOCUTENbHOCTh MTOHATHH «METaILI» U
«HEMETaJLD».

Bonopon .Ilonoxenue Bonopoaa B [lepuoanyueckoit cucreMe XuMU4YecKux 3seMeHToB . H.
MengeneeBa. CTpoeHre aroma 1 MOJIeKyJIbl. DU3nUecKre U XMMUYECKHE CBOMCTBA BOJIOPO/Ia, €T0
MOJIYUYCHHUEC U TIPUMCHCHUC.

Bona.

Crpoenne monekyibl. BonoponHas xumuueckas cBa3b. @uznuecknue CBOMCTBA BOAbI. AHOMAaINH
CBOWCTB BOJBI. [ mapoduinbpHbie n THAPOPOOHBIE BenecTBa. XUMUYECKHE CBOWCTBA BObI. KpyroBopor
BOJIbI B Iipupoje. Bonoounctka. Aspauus Bosbl. beiToBbie GriibTpbl. MUHEpalibHbIE BOJIBI.
JluctuiuinpoBaHHas BOJA, €€ IOJIYyYEHUE U IPUMEHEHUE.

OO6m1ast XxapakTepuCTHUKA rajJoreHOB.
Crpoenue atomoB. [IpocThie BeliecTBa 1 OCHOBHBIC COSIMHEHHSI TAJIOTEHOB, MX CBOWCTBA.

Kparkue cBenenus o xyope, 6pome, prope u ioae. IlpumeHeHne ranoreHoB U UX COEAMHEHUI B
HapOJHOM XO35HCTBE.

Cepa.

Crpoenue aToma, aljIoOTpONus, CBOMCTBA U MpUMEHeHHe pomouyeckoit cepbl. Okcuibl ceprl (IV) u
(V]), ux nomyuyenue, cBoiicTBa 1 npumeHeHue. CepHasi KUCJIOTa U €€ COJIU, UX IPUMEHEHHUE B
HapoJgHOM Xxo3siicTBe. [Ipon3BOACTBO CEpHON KHCIIOTHI.

A30T.

CrpoeHune aToMa U MOJIEKYJIbl, CBOIICTBA MPOCTOr0 BellecTBa. AMMHUAK, CTPOEHHE, CBOICTBA,
nosiydueHue u npuMeHeHue. Coian aMMOHUS, X CBOMcTBa U mpuMmeHnenue. Oxcuapt azota (I1) u (IV).

A30THas KUCIIOTa, €€ CBOICTBa U TpuMeHeHne. HuTpaTel 1 HUTPUTHI, TpoOsieMa UX COAECpKaHUs B
CeNIbCKOXO035CTBEHHOM MPOAYKIIMH. A30THbIE y100pEHUSI.

docdop.

CrtpoeHue aToMa, aJuIOTPOIUs, CBOMCTBA OesIoro 1 KpacHoro gocdopa, ux npumeHenre. OCHOBHbIE
coequHeHus: okcul pocdopa (V) u oprodocdopHas kuciora, pocharsl. DochopHbie yIoOpeHHUS.

Yraepon.

CrtpoeHue aToMa, aJuI0TpoIus, cBoiicTBa Moaudukanuii, npumenenune. Oxkcuast yriepona (I1I) u (IV),
uX CBOicTBa M npuMeHeHne. KapOoHaThl: KalblIUT, COJIa, MOTAIl, UX 3HAYCHHUE B MPUPOJIE U KUZHU
4eJI0BEKA.

Kpemnnii.

CrtpoeHue aToMa, KpUCTAJUTMYECKUN KPEMHHUH, ero cBoicTBa U mpuMmenenue. Oxcun kpemuus (IV),
€ro MPUPOJIHBIE PA3HOBUAHOCTU. CHIIMKATHI. 3HAYEHNE COCTMHEHUN KPEMHUS B )KUBOW U HEKHBOU
npupoze. llonsATHe 0 CUIIMKATHON MPOMBIIIUIEHHOCTH.

JleMoHcTpanuu.



OO0pa3ipl TajJoreHoB — IMPOCTHIX BEIIECTB. B3anMoeiicTBIE ralOreHOB C HATPUEM, C ATFOMUHUEM.
BriTecHeHne xj0pom Opoma Wi Hoja U3 paCTBOPOB UX coJiel. BzauMoaeicTBre ceprbl ¢ METalIaMH,
BOJIOPOAOM U KUCJIOPOI0oM. B3anmoielicTBie KOHIEHTPUPOBAHHOM a30THON KUCIOTHI C MEIBIO.
[Tornomienue yriem pacTBOPEHHBIX BELIECTB WM Ta30B. BoccTaHOBIEHNE MeTU U3 €€ OKCUIA YTIIEM.
OO0pa3iubl TPUPOTHBIX COSAMHEHHI XJI0pa, cephl, pocdopa, yriepoaa, kpemuaus. O0pa3ibl
BKHEHIINX /711 HAPOJAHOTO X03sHCTBA CyNnb(}haToB, HUTPATOB, KapOoHATOB, hochaToB. O6pa3IbI
CTEKJIa, KEpaMHUKH, [IEMEHTA.

JIaGopaTopHbIE ONBITHI.

20. ITonyyenue u pacrno3HaBanue Bojiopoaa. 21. McciaegoBanne moBEpXHOCTHOTO HATSKEHUS BOIBI.
22.PacTBOpeHue IepMaHraHara Kajausl Wid MEHOro Kyrnopoca B Boje. 23. I'naparanus
o06e3BokeHHOTO cyibhara meau (I1). 24. M3roroBieHre rUIICOBOTO OTIIEYATKA.

25. O3HaKOMJICHHE C KOJUIEKIIMEeH OBITOBBIX (pUiIbTpoB. 26. O3HAKOMIIEHHE C COCTAaBOM MHHEPAILHON
BOJbL. 27. KauecTBeHHas peakuus Ha ranoreHuA-uoHsl. 28. [lonydyeHne u pacrio3HaBaHUE KACIOPOAA.
29. I'openue cepbl Ha Bo3ayxe U B kuciopoze. 30.CpolicTBa pa30aBiIeHHON CepHON KUCTOTHL. 31.
W3yuenue cBoiicTB ammuaka. 32. Pacno3naBanue cosieit ammonus. 33. CoiicTBa paz0aBieHHON
a30THOM KUCTOTHL. 34. B3anmonelicTBie KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MebI0. 35.
I'openune docdopa Ha Bo3ayxe u B kuciopose. 36. PacnoznaBanue ¢ocdaros. 37. ['openue yris B
kuciopose. 38. [lonydeHne yroJibHOM KUCIOTHI U n3ydeHue ee cBorcTB. 39. [lepexon kapOOHATOB B
TUIPOKapOOHATHI.

40. Paznoxxenue ruapokapbonata Harpus. 41. [Tomyuenue KpeMHEBOM KUCIOTHI U U3YUYECHUE €€
CBOWCTB.

[paxtuxym 2. CBoiicTBa coenuHenuii Hemeramnos (2 4)t

1. Pemenue OKCIICPUMCHTAJIbHBIX 3a41a4 I10 TCME « Hemeramney. 2. HOHy‘IGHI/Ie, CO6I/IpaHI/Ie n
pacrio3HaBaHHEC ra30B.

Tema 4. Ob606uienue 3nanuil no xumuu 3a Kypc 0choenou uikoalt. Iloocomoeka
K 2ocyoapcmeennoii umozoeou ammecmayuu (I'HA) (10 u)

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema xXumuieckux 3imeMeHToB 1. M. Menneneesa.
DU3NYECKUI CMBICII TOPAIKOBOTO HOMEpA 3JIEMEHTA, HOMEPOB IEPUOJIA U IPYIIIbL. 3AKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COEIMHEHUI B MIEpHoiaX U IrpyNIax B CBETE MPEACTaBIECHUN O
CTPOEHHH aTOMOB 3JIEMEHTOB.

3HaueHue NepUOIUYECKOr0 3aKOHA. BUIbI XUMHUYECKUX CBA3EH U THUIBI KPUCTAININYECKUX PEIIETOK.
B3aumocBsi3b cTpoeHMs 1 CBOMCTB BeliecTB. Kiaccudukaius XUMUYECKUX peakluil o pa3IuuyHbIM
IIPU3HAKAM (YUCIIO U COCTAaB pearupyromnux U 00pa3yroMXcs BEIECTB; HaTUYHe

rpaHulbl pa3aena ¢as; TerioBoi 3 GeKT; U3MEHEHUE CTeNeHel OKUCIIEHUSsI aTOMOB; UCII0JIb30BaHKE
KaTalu3aropa; HarpasiieHHe npoTekaHus). CKOpOCTh XUMHUUECKUX PeaKIMi U (PaKTOPbI, BIHUSIOIINE
Ha HEC. O6paTI/IMOCTI) XUMHUYECCKHUX peaKHI/Iﬁ M CIIOCOOBI CMCHICHUSA XUMHUYCCKOI'0 paBHOBCCHSI.

[TpocTrie u cinoXHBIE BelecTBa. MeTaluTbl B HEeMeTAITbL. [ eHeTHYecKre psiipl MeTasuia, HeMeTaia u
nepexoaHoro Metamia. OKCHUIIBI U THAPOKCH]IBI (OCHOBAHUS, KUCIOTHI, aM(OTepHbIE THAPOKCUIBI),
conu. Ux cocrtaB, kimaccudukamnms u o0Ire XUMHUIECKHE CBOMCTBA B CBETE TEOPHUH
AIEKTPOJIUTUYECKON JUCCOLIMALINH.
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