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I[osicHuTeIbHAA 3aNIMCKA.
YpoBenb paboueit mporpamMmbl — 6a30BBIi.
HanpagJjieHHOCTBH paboyeii mporpaMMbl — JIsl OCHOBHOM 00111€00pa30BaTeIbHOM IITIKOJIHI.
Opranusanus yueGHOro npoiecca — KJIacCHO-ypOUHasl.
MecTo y4eOHOro npeagMeTa B y4eOHOM IJIaHe
B npouiecce ocBoeHUs porpaMMbl Kypca XUMHUH J1J1 OCHOBHOM IIKOJIbI yYal[lecsl OBJIAJAeBalOT YMEHUSIMU CTaBUTh BOIIPOCHI, HA0JI01aTh, OOBSICHSATD,
KJIaCCU(UIIMPOBATh, CPAaBHUBAThH, MPOBOJIUTH IKCHEPUMEHT M HMHTEPIPETUPOBATH BBIBOJBI HA €r0 OCHOBE, ONPENENSITh WCTOYHUKUA XHUMHUYECKOMN
MH(pOpPMAaLIMKU, NOIy4YaTh M aHAJU3UPOBATh €€, a TaKKe T'OTOBUTHh Ha ATOM OCHOBE COOCTBEHHBIH MH()OPMAIMOHHBIN MPOIYKT, IIPE3CHTOBATh €ro U
BECTH JIUCKYCCHIO.
[IporpamMmMa Kypca XUMUHU JJIsi OCHOBHOM IIKOJIBI pa3pabarhiBaiaCh C Y4YE€TOM IE€PBOHAYAIBHBIX IPEJCTaBICHUN, MOJIYUYEHHBIX YYalIUMHCS B
HAYaJbHOM IIKOJIE MPU U3YyYEHUU OKpyxkaromiero mupa. [lpemnaraemas nporpamma, XOTs 1 HOCUT OOIIEKYJIbTYPHBIA XapaKTep U HE CTaBUT 3a/aqy
npogeccHoHaIbHON MOATOTOBKU yyallluXcs, TEM HE MEHee, MO3BOJSET MM ONPEAEIMThCS ¢ BbIOOpOM mpodwmis oOyueHus B crapiueil mkose. B
porpaMMe MpeyCMOTPEHO PE3ePBHOE BpeMs, TaK KaK peasibHasi IPOI0JKUTEIBHOCTh Y4eOHOTO Tofla BCEeT/Ia OKa3bIBAaeTCsl MEHbIIIE HOPMAaTUBHOM. B
CBS3M C [IEPEX0JI0M OCHOBHOMW LIKOJIbI HAa TaKyto (OpMy UTOTOBOM arrectanuu, kak I'MA, B Kypce npeycCMOTpEeHO BpeMs Ha IIOJITOTOBKY K HEH.
YueOHoe coepikaHne Kypca XUMHUH BKIIOYAET:
Xumus. 8 kinacc. 684, 24 B HEJICIIO
Xumus. 9 knacc. 68 4, 24 B HEJIENIO
Jns peanuzanuu paboueit nporpammbl B yueoHoM maHe MBOVY «lIponbskunckas OOIL» Bwigeneno 44 (Bcero Ha nepuoj oOyueHus) mo 24aca B
Heeno ¢ 8 mo 9 kitace, Bcero B 1o 1364. YueOHbIH To1 B 8- 9 Kimacce paccunTaH Ha 34 Henenu
ABtopckas yuebHas nporpamma O.C.I'abpuensin «IIporpamma ocHOBHOrO 00111ero oopazoBanus. Xumus. 8-9 knaccei». M.: lpoda,2012. (@I'OC);
Hean n 3ana4uu padoueil nporpaMmsl
Ilenn  xumuyeckoro  oOpa3oBaHWMs B~ OCHOBHOM — mikoie  (OPMYJHMPYIOTCS ~ Ha  HECKOJBKMX YPOBHSIX: IJI00AIbHOM, METalpeIMETHOM,

JUYHOCTHOM U MPEAMETHOM, Ha YpPOBHE TPEOOBAHUMN K pe3yJIbTaTaM OCBOCHHS COAEPKaHUsI MPEAMETHBIX IPOrPAMM.



OcHoBHOEe o0011ee oOpa3zoBaHUME - BTOpas CTyneHb oOmiero oOpa3zoBanus. OAHOW M3 BaKHEUIIUX 3ajad ATOrO I3Tama SBISETCS IMOJArOTOBKA

o0y4aromuxcsi K OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOpPY JKH3HEHHOro U mpodeccruoHanbHOro nytu. OOydaromuecs MOJKHBI Hay4YUThCS

CaMOCTOATEIIBHO CTaBUThb neim u OIpPEeACIITh IIyTn Hnx JOCTHXKCHUA, HCIIOJIb30BaTh l'IpI/IO6p€TCHHBH71 B IIKOJIE OIIbIT JCATCIBHOCTU B

peasbHOM KM3HM, 3a paMKaMH Yy4eOHOro mpolecca.

1)
2)
3)

1)

2)

3)

4)

1)

2)

3)

['maBHBIE 11€TM OCHOBHOTO O0IIEro 00pa30BaHUs COCTOAT B:

($bopMUpPOBaHUH LIETOCTHOI'O MIPEICTABICHUSI O MUPE, OCHOBAHHOT'O Ha MIPUOOPETEHHBIX 3HAHUAX, YMEHHUIX U CIIOCO0axX NeATeIbHOCTH;
nproOpEeTEeHNH ONbITA PA3HOOOPA3HOH 1EATEIbHOCTH, IO3HAHUS U CAMOIIO3HAHHUS;

HOJTrOTOBKE K OCYILECTBIEHUIO OCO3HAHHOTO BbIOOpA MHIMBHIyaJIbHON 00pa3oBaTeIbHON MU NPO(EeCCHOHATIbHON TPAeKTOPHH.

bompmioit  BKIam B JOCTIDKEHHE  TJIABHBIX  LEJIe  OCHOBHOrO  oOHIero  oOpa3oBaHHMs ~ BHOCHUT M3yueHHe XuMHH. KoTopoe mpu3BaHO
00eCreunTh:

(bopMHpOBaHUE CUCTEMbl XUMUUECKUX 3HAaHUI Kak KOMIIOHEHTA €CTECTBEHHO-HAY4YHOI KapTHHBI MUPa;

pa3BUTHE  JMYHOCTH  OOYYaroLIUXCs, UX  UHTEIUIEKTYaJbHOE UHPAaBCTBEHHOE  COBEPLICHCTBOBaHUE, (OPMHUPOBAHHUE Yy  HHX
TYMaHHCTUYECKUX OTHOIICHUH M HKOJIOTHYECKH 1IeTIECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOMU JEATEILHOCTH;

BbIPa0OTKY MOHUMaHUS OOIECTBEHHOW MOTPEOHOCTH B Pa3BUTUM XUMHUH, a TaKkKe (OPMUPOBAHHME OTHOLIEHUS K XMMHHM KaK K BO3MOXKHOM
oOnactu Oyrymei npakTHYeCKon AeATeIbHOCTH;

(dopmHpoBaHUEe YMEHHI O€30I1aCHOT0 OOpaIlIEHUs C BELIECTBAMH, UCIIOIb3YEMbIMU B IIOBCEIHEBHON KHU3HU.

[{enu n3y4eHuss XMMUM B OCHOBHOM LIKOJIE:

(dopMupoBaHue y 00ydyaroUMxcs YMEHUS BUAETh U MOHUMATh LIEHHOCTh 00pa30BaHMsl, 3HAYMMOCTh XUMUYECKOTO 3HAHUS JJI KaX/I0Tr0 YeloBeKa
HE3aBUCHMO OT €ro MpoeCCUOHATIBHOM JESITeNbHOCTH; YMEHUS pa3nuyarh (PaKThl U OLIEHKH, CPAaBHUBATh OLICHOYHBIE BBIBOJIbI, BUJETh UX CBS3b C
KPUTEPHUSAMHU OLIEHOK U CBSI3b KPUTEPUEB C OIPEEIICHHON CUCTEMOH IIeHHOCTeH, (popMynupoBaTh 1 0O0CHOBBIBATh COOCTBEHHYIO MO3UIHIO;
¢dopmupoBaHue y 00ydaromMXCs LEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XMMHUU B CO3JaHMU COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI
MUPA; YMEHUS OOBICHIATh OOBEKTHI U MPOLIECCHI OKPYKAIOIIEH IeHCTBUTEILHOCTH — IPUPOJHON, COUAIbHOM, KYyJIbTYPHON, TEXHUYECKOU CPEJIbL,
UCIOJIB3YS AJI 3TOr0 XMMUUYECKNE 3HAHUS;

HpI/IO6peTeHI/Ie O6y‘{aIOI_I_II/IMI/IC$I OIIbITa pa3H006pa3H0171 ACATCIIBHOCTH, IIO3HAHUA MW CAaMOIIO3HAHHs, KIIIOUCBBIX HAaBBIKOB (KJ'IIO'IGBLIX



KOMIIETEHTHOCTEH ), IMEIOLINX YHUBEPCATbHOE 3HAYEHUE U  Pa3iMYHbIX BHAOB JEATEIBHOCTH: pEIIeHHs NpolsieM, TPUHATHS —PEIICHHH,
MOMCKAa,  aHaiM3a W 00paboTku  MH(OpMalMy,  KOMMYHMKATUBHBIX  HAaBBIKOB,  HABBIKOB M3MEpEHUil, COTpYIHUYECTBA, OE30M1aCHOTO
oOpalleHHs C BEIIECTBAMHU B TOBCEAHEBHOM JKU3HH.

OcnosHbimu udesmu y4eOHOTo peaMeTa « XUMUsS ABISIOTCA:

O MaTepuaitbHOE EJMHCTBO BEILIECTB ECTECTBEHHOI'O MHpPA, UX TCHETUYECKas CBS3b;

O MPUYUHHO-CJICICTBEHHBIEC CBA3M MEXIY COCTaBOM, CTPOCHHEM, CBOWCTBAMH, IOJNy4YCHHEM M IPHUMEHEHHEM BEIIECTB;

O MO3HABAaEMOCTb BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX PEAKIIHIA;

O OOBACHAIOIIAS W MPOTHO3UPYIOUIAs POJIb TEOPETUUECKUX 3HAHMM Ui (PAKTOJIOIMYECKOro MaTepuaia XUMHH JIEMEHTOB,;

O KOHKPETHOE€ XHMHYECKOE€ COCIMHEHHE KaK 3BEHO B HENPEPHIBHOW 1MW IPEBPAILCHHH BEIIECTB, YYACTBYIOIIEE B KPYTOBOPOTE XUMHUECKUX

DJIEMEHTOB U XUMHUYECKOM 3BOJIFOIINH,

O OOBEKTHMBHOCTb ¥ IMO3HABAEMOCTh 3aKOHOB NPHUPOJIBI;, 3HAHME 3aKOHOB XMMHHM IIO3BOJISIET YHPABISTH  XMMHUYECKMMH  NPEBPALICHUSIMU

BEIIECTB, HAXOIWUTh SKOJOTMYECKH Oe30macHble CrIoCcOObl MPOM3BOACTBA U OXPAHbI OKPYIKAIOLICH cpelibl OT 3arps3HEHUS;

O B3aMMOCBS3aHHOCTH HAaYKH U IPAKTUKU, Tpe6OBaHI/I$I MPAKTUKU — ABUXYILIAA CUJIa PA3BUTHUA

HAaYKH, YCIICXHU MMPAKTUKHU 06y0JIOBJ'I€HBI AOCTHXKCHUSAMU HAYKH,

O pa3BUTHE XUMHUYECKOM HAayKl M XUMH3A[Usg HApOJHOTO XO3SICTBA CIy)KaT MHTEpEcaM YeloBeKa M OOmIecTBA B IIEJIOM,  MMEIOT

IYMaHUCTUYECKUH ~ XapakTep M MPU3BaHbI CIOCOOCTBOBATH PELICHUIO INTOOAIBHBIX MPOOJIEM COBPEMEHHOCTH.

OTH UJeH peau3yloTCs MyTeM JTOCTHXKEHUS CIEAYIOINX yeell:

@opmuposanue 'y yYaIMXCs XUMHYECKOW KapTWHBI MHpa KaK OpraHWYeCKOM YacTH ero IEJIOCTHOH eCTECTBEHHOHAYYHOW KapTHUHBI

pazeumue  TIO3HABATEIBHBIX ~ WHTEPECOB, HMHTCIUIGKTY&IbHBIX W TBOPYECKMX  CIHOCOOHOCTEH YYalHMXcs B MPOIECCEe M3YUEHHSI MMU XUMHYECKOM

HaYK{ U €€ BKJIa/la B COBPEMEHHBIN HAyYHO-TEXHUYECKUN POrpecc;

Gopmuposarue BAXKHEHIIUX JIOTHUECKUX OIMEpaldil MBIIUICHUs (aHaIW3, CUHTE3, OO0OOIICHME, KOHKPETH3allisi, CpaBHEHME W Jp.) B TpoIecce

MO3HAHMSl CHCTEMBl BAKHEHIIMX TOHSTHH, 3aKOHOB U TEOPHUI O COCTaBE, CTPOCHUH M CBOWCTBAX XMMUYECKUX BEIECTB;

socnumanue yOeKIEHHOCTH B TOM, YTO IPUMEHEHHUE MTOTYYCHHBIX 3HAHUN M YMEHHUH 110 XUMUHU

SIBJISICTCS.  OOBEKTUBHOM HeO6XO,Z[I/IMOCTbIO I Oe301acHoi pa6on,1 C BCHICCTBaMH U MAaTC€pUajlaMU B 6BITy H Ha ITPpOU3BOACTBC,



npoekmuposanue W pearu3ayuss BBITYCKHUKAMH OCHOBHOM IIKOJIBI JIMYHOM OOpa3OBaTeNIbHOW TPACKTOPUM:  BbIOOp  mpodmist  oOydeHus B
CTapiiell IIKole WIM  HPO(EeCCHOHATIBHOIO 00pa30BaTEIbHOIO YUPEXKIECHUS; 081a0eH e KIIOUEBbIMU KOMIIETEHIUAMH (y4eOHO-TI03HABATEIbHBIMU,
MH(POPMALMOHHBIMHU, IIEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKAaTUBHBIMH )

3agaun peanuzauuu nporpammsl: 1. ChopmMupoBaTh 3HaHUE OCHOBHBIX HMOHATHH U 3aKOHOB XUMHHU 2. BocnUTHIBaTh 0011€U€I0BEUECKYIO KYIbTYpY 3.
Yuute HaOMIOaTh, NMPUMEHATH MOJYYCHHBIE 3HAaHMA Ha TpakTHKe B kadecTBe (HopM NPOMEKYTOUHOH AaTTECTAlMM YYAIMXCS HCIOJb3YIOTCS
TpaJULMOHHbIE TUAarHOCTUYECKHE U KOHTPOJIbHbIE pabOThl, pAa3HOYPOBHEBBIE TECTHI, B TOM UHCJIE C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHH.
JInyHOCTHBIC, MeTAaNIpeAMETHBIC M IIPEAMETHbIEC Pe3yJIbTAThl 0CBOCHHUS Y4eOHOI0 mpeaMera

JlesiTenbHOCTh  00pPa30BATENBHOIO YUPEXKJICHHUS 0O0Lero oOpa3oBaHHMs B OOy4YEHUM XUMHM JIOJDKHA OBITh HAalpaBlieHa Ha JOCTH)KEHHE
00y4arIUMUCS CIENYIOINX JUYHOCTHBIX pPe3yJIbTaTOB:

1) B LIEHHOCTHO-OPHEHTALMOHHON c¢epe - YyBCTBO TOPJOCTH 3a POCCUHCKYIO XUMHUYECKYI0 HayKy, TYMaHH3M, OTHOLIEHHE K Tpy.y,
LIEJICYCTPEMIICHHOCTD, CAMOKOHTPOJIb U CAMOOLICHKA;

2) B TpyZ10BOii c(hepe - FTOTOBHOCTh K OCO3HAHHOMY BBIOODY JanbHeiiei 00pa3oBaTeabHON TpaeKTOpUu;

3) B mo3HaBaTeIbHOH (KOTHUTHBHOMN,MHTEIUICKTYQIbHOW) cdepe —MOTHBAIMA Yy4YCHHsS, YMEHHE VIPaBIATh CBOEH I03HABATEIbHOMN
JIEATEIBbHOCTBIO.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHUS BBIITYCKHUKAMHM OCHOBHOM ILKOJIBI TPOIPAMMBI 110 XUMHUU SIBJISIOTCS:

1) BnageHre yHMBEpCAIbHBIMU ECTECTBEHHO-HAyUHBIMU CIIOCOOAMHU JIEATENBHOCTH: HAOMIOZICHHE, M3MEPEHHE, SKCIIEPUMEHT, yueOHOe HCCIIeJOBaHUE;
IPUMEHEHUE OCHOBHBIX METOJ/IOB MO3HAHUS (CHCTEMHO-MH()OPMAIIMOHHBIN aHAIIN3, MOJICITMPOBAHNUE) ISl U3YUCHUS PA3IMYHBIX CTOPOH OKPYIKaroIiei
JNEUCTBUTEIILHOCTH,

2) UCHOJB30BAHNE YHUBEPCAIBHBIX CIIOCOOOB AEATENBHOCTHU 110 PELICHUIO IPOOIEM M OCHOBHBIX MHTEIIEKTYaIbHbBIX ONEpAIMii: UCIIOIb30BaHHUE
OCHOBHBIX HHTEJUIEKTYyaJlbHBIX ONepaiuii: (GpopMylnpoBaHHE THIIOTE3, aHAIW3 U CHUHTE3, CpPaBHEHHUE, 000OIIeHHE, CHCTeMaTH3alusi, BBISBICHUE
IIPUYMHHO-CJICACTBEHHBIX CBSI3€H, IIOMCK aHAJIOIOB;

3) yMeHHe reHepupoBaTh UJEU U ONPEENISITh CPEICTBA, HEOOXOAUMBIE JJIS UX pealln3alliu;

4) ymMeHue onpeaeaTh UeIu U 3a7a4l 1€ TeIbHOCTH, BEIOUPATh CPEACTBA pealn3alluy LIeJIH U IPUMEHSTh UX Ha NIPAKTHUKE;

5) HCIIOJIb30BAHUC PA3JIMYHBIX UCTOYHUKOB JIA MOJIYUCHU A XUMHUYECKOH I/IH(I)OpMaI_II/II/I.



6) IIpeaMeTHBIMH pe3yJbTATAMU OCBOCHHUS BBIITYCKHUKAMU OCHOBHOW IIKOJIBI IPOTPAMMBI 10 XUMUU SIBIISIFOTCS:
B no3naBatenbHOI chepe:

- JlaBaTh ONPEIEJICHUS W3YYEHHBIX MOHATUH: BEHIECTBO (XMMHYECKHH AJIEMEHT, aTOM, MOH, MOJIEKYJa, KPUCTAJUIMYeCcKasi peuieTKa, BEIECTBO,
MPOCTHIC U CIIOKHBIC BEIIECTBA, XUMHUUYECKass opMyiia, OTHOCUTEIbHAsI aTOMHAsl Macca, OTHOCUTENbHASI MOJICKYJISIpHAsl Macca, BaJICHTHOCTh, OKCH/IBI,
KHUCJIOThI, OCHOBAHUS, COJIH, aM(OTEPHOCTh, HHIUKATOP, IEPUOTUIECKUIN 3aKOH, TIEPU- OJMIECKas CUCTEeMa, TepuoauvecKas TabIuIa, W30TOIbI,
XUMHUYECKasl CBSI3b, JICKTPOOTPHUIIATEIIEHOCTD, CTENICHh ~ OKHCJICHHSI, JJICKTPOJIUT),  XHMHYCCKas peaxius (XuMu4eckoe ypaBHECHHE,
reHeTUYecKas CBs3b, OKUCIICHNE, BOCCTAHOBIICHUE, JIEKTPOJIUTHYECKAsl TUCCOLUAIUS, CKOPOCTh XMMHUECKON peaKiun);

- (opmymnupoBaTh nepuoaudeckuii 3akoH J.1M.MenneneeBa u packpbIiBaTh €ro CMBICIT;

- ONHCHIBATh JIEMOHCTPAIIUOHHBIC u CaMOCTOSITETHHO MIPOBEJICHHEIC AKCIIEPUMEHTBI, HCIIONB3YS JJISl 3TOTO €CTECTBCHHBIN
(pycckuii, poTHOM) SI3BIK U SA3BIK XUMHUH;

- ONMCHIBaTh M pPa3IUyaThb HW3Yy4YCHHbIE KJIAcChl HEOPraHMYECKUX COCIUHEHUIl, MpPOCThIe U CIOXKHBIC BEIIECTBA, XUMUUECKHE PEaKIIny;

- KJ1acCu(UIUPOBATh U3YUYCHHBIE OOBEKTHI U SBICHUS;

- Ha0JIFO1aTh AEMOHCTPUPYEMBIE H CAMOCTOSITEIBHO TIPOBOIUMBIC OMBITHI, XUMHUYECKHUE PEAKIIUH, POTEKAIOIINE B IPUPOJIC U B OBITY;

-JieJaTh BBIBOJBI M YMO3AKJIIOYCHHUS W3 HAOIIOICHWH, M3YYCHHBIX XUMHYCCKHX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEW3YYCHHBIX
BELIECTB 10 aHAJIOTUU CO CBONCTBAMU H3yUEHHBIX;

- CTPYKTYPHPOBATh U3yUEHHBI MaTepHal U XUMUYECKYI0 HH(DOPMALIHIO, TOIYYCHHYIO U3 JPYTUX UCTOYHUKOB;

- MOJEIIUPOBATH CTPOSHUE AaTOMOB JIEMEHTOB MEPBOTO - TPETHETO MEPUOIO0B, CTPOCHHE MPOCTEHIIINX MOJIEKY L.
2. B niennocTHO-OpHeHTaIMOHHOU cepe:

- aHaJU3UpOBaTh W OLIGHWBATH MOCIEACTBUS UIsl OKPY’KaIoLIel cpeabl ObITOBOW M MPOU3BOACTBEHHOM NEATENIBHOCTH 4YElIOBEKa, CBS3aHHOW C
nepepaboTKOil BEIIECTB;

- Ppa3BACHATH HA MpUMepax (MPUBOIUTH MPUMEPHI, TOATBEPIKIAIOIINE) MATEPHATLHOE €IMHCTBO U B3aUMOCBSI3b KOMIIOHEHTOB KHBOW M HEXKHBOU
MIPHUPOJIBI M YEJIOBEKA KaK BAYKHYIO YaCTHITOTO CTUHCTBA;

- CTPOUTH CBOE MOBEJCHHE B COOTBETCTBUU C MPUHIUIIAMH OE€PEKHOTO OTHOILLIECHUS K IPUPO/IE.

3. B tpynoBoii chepe:



- IJIAaHUPOBATh M MPOBOJUTH XUMUYECKUI SKCIICPUMEHT;
- HCHOJB30BATh BEIIECTBA B COOTBETCTBUH C UX MPEIHA3HAYCHUEM U CBOHCTBAMH, ONMCAHHBIMU B HHCTPYKIUSAX IO TPUMEHEHHIO.
4. B cdepe 6e3omacHOCTH KU3HEIEATSTLHOCTH:
- OKa3bIBaTh MEPBYIO IIOMOIIb IPH OTPABJICHUAX, 0’KOTaX HUIPYTHX TpaBMax, CBSI3aHHBIX C BELIECTBAMH U J1a00OpaTOPHBIM 000pYI0BaHHUEM.
Jlannas paboyas mporpamMma o MaTeMaTHKe pa3paboTaHa Ha OCHOBE:
1. ®denepanbHoro 3akoHa «O0 obpazoBanuu B Poccuiickoit @eaepammm» Ne 273 -D3 ot 29 nexabps 2012 roxa.
2. denepanbHOr0 TOCYAAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOro oOmiero oOpa3oBaHus (YTBEpKIEH NPUKA30M
MunuctepcTBa 06pa3oBanus U Hayku Poccuiickoit @enepauuu ot «17» aexabpst 2010 r. Ne 1897);
3. [TpumepHasi ocHOBHasi 00pazoBaTebHas MporpaMmma odpasoBarenabHoro yupexaenus. OcnoBHas mkona / [coct. E.C. CaBunoB]. — M.:

[Tpoceemenue, 2013;

4. [IpuMepHBIX Tporpamm 1o y4eOHbIM npeameTam «Xumus 8-9 kiacchl» (cTaHgapThl BToporo mnokosiaeHus) M., [Ipocsemienue, 2011

5. ABtopckoii yueOHOU mnporpammbl O.C.I'abpuensn «IIporpamma ocHoBHOro oOmiero obpazoBanus. Xumus. 8-9 kiacce». M.:
Hpoda,2012

6. Crnucka yuebHukoB OV, coorBercTBytonmii denepaibHOMY NEPEUHIO YUEOHUKOB, YTBEPKICHHBIX, PEKOMEHIOBAHHBIX (JIOMYLICHHbIX )

K UCTIOJIb30BaHUIO B 00pA30BaTEIHHOM IPOIIECCEe B 00Pa30BaTEIIbHBIX YUPESIKICHUAX, PEATH3YIONMNX POrpaMMbl 001Iero 00pa3oBaHus;

7. OcHoBHasi  oOpa3oBarenbHas MporpaMma MYHHUIUMIAIBHOTO  oOpas3oBarenbHOro  yupexnaeHus «lIpoHbKHMHCKas  OCHOBHAA
00111e00pa3zoBaTeibHasl 11KoJIa» byrypycianckoro pailoHa;

8. VYyebnoro mrana MBOYVY "[Iponskunckas OOI".

Oco0eHHOCTH MEeTOAMKH H MPUHIMIBI MPenoiaBaHus MpeIMeTa

B cucteme ectecTBEeHHOHAyYHOTO OOpa30BaHUS XMMHUsS KaK y4eOHBIH MpeAMET 3aHUMAET Ba)KHOE MECTO B MO3HAHWU 3aKOHOB MPHUPOJIBI,
(GbOpMUPOBAHNN HAYYHOW KApTUHBI MHUPA, CO3JAaHUM OCHOBBI XMMHUYECKHUX 3HAHUHN, HEOOXOJAMMBIX JUISl TIOBCEAHEBHON XU3HHU, HABBIKOB 3JI0POBOTO U
0e30macHOTO IS YeJIOBEKA U OKPYIKAIOMIEeH ero cpesl 00pasa *KU3HH, a TAK)KE B BOCITUTAHUH SKOJIOTUIECKOH KYJIbTYPHI.

VYcnenHocTh U3yueHusi XUMUH CBSI3aHA C OBJIAJICHUEM XMMHUYECKHM SI3BIKOM, COOJIIOJICHHEM IpaBHJI 0e30MacHON pabOThl NPU BBITIOJTHEHUH

XUMHUYCCKOTO 3KCIICPUMCHTA, OCO3HAHNUCM MHOTOYUCIICHHBIX CBS3€H XHUMUHU C APYyruMu npeaMeTaMu HIKOJBbHOI'O Kypca.



[Iporpamma BkimtouyaeT B ce0si OCHOBBI HEOPTaHUYECKOH M OpraHuueckoi Xxumud. [ TTaBHOW mieel mporpamMmbl SIBJSIETCS CO3/1aHuEe 0a30BOTO
KOMIUIEKCA OMOPHBIX 3HAHUH M0 XMMHHU, BEIPAXKEHHBIX B (OPME, COOTBETCTBYIOIIEH BO3pACTy 00y4atOIUXCsl.

B conepxkaHum JaHHOTO Kypca MpEeACTAaBIEHbl OCHOBOIIOJIAralolue XMMUYECKUE TEOPETUUYECKUE 3HAHUS, BKIIOYAIOLIME U3YyUYEHHUE COCTaBa U
CTPOEHMS BELIECTB, 3aBUCHUMOCTH MX CBOWCTB OT CTPOEHUS, IIPOIrHO3MPOBAHHUE CBOMCTB BELIECTB, MCCIEAOBAHUE 3aKOHOMEPHOCTEH XMMMUYECKHUX
IIPEBpALCHUN U ITyTel yNpaBiIeHUs UMU B LIEJISAX [IOJyUYEHUS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyr0o OCHOBY M3Yy4YE€HHsS HEOPraHWYECKONM XHMHUH COCTaBIISIET aTOMHO-MOJIEKyJsipHOe YyueHue, llepuonnueckuii 3axkon .M.
MeneneeBa ¢ KpaTKUMH CBEACHUSMU O CTPOCHUHU aTOMA, BUJIAX XUMUYECKOM CBS3H, 3aKOHOMEPHOCTAX IIPOTEKaHUS XUMUYECKUX PEAKIUH.

B wu3ydeHum Kypca 3HAUMTENBbHAs POJIb OTBOJUTCS XUMHMUYECKOMY OSKCIIEPHUMEHTY: IMPOBEICHUIO INPAKTHMYECKHMX U JabOpaTOpHBIX padorT,
OTHCAHUIO PE3YJIbTATOB YUYCHHUECKOTO IKCIIEPUMEHTA, COOJIIOICHUIO HOPM U TpaBUil 0e30macHOi paboThl B XUMHUYECKOH J1Ta00OpaTOPHH.

Peanuzanus naHHON mporpammsbl B mpoliecce 00y4YeHHs MO3BOJIUT OO0YYarOUIMMCSI YCBOUTH KJIFOUEBbIE XMMUYECKHE KOMIETCHIIMU U MOHSTH
POJIb ¥ 3HAUEHHUE XUMUHU CPEAU IPYTUX HAYK O MPUPOJIE.

Nzyuenne npenmera «XuMHs» B 4acTH (OPMHPOBAHUS y OOYHYAIOUIMXCS HAYYHOTO MHPOBO33PEHHUS, OCBOCHMS OOIICHAYyYHBIX METO/0B
(HabmoieHne, U3MEpPEeHNE, SKCIIEPUMEHT, MOJCITUPOBAHNE), OCBOCHHS MIPAKTUYECKOTO MPUMEHEHHs HAyYHBIX 3HAHHI OCHOBAaHO HAa MEXIPEAMETHBIX
cBa3sx ¢ npeameramu: «buonorus», «['eorpadus», «Uctopus», «Jlurepatypa», «MaremaTtukay, «OCHOBBI 0€30MACHOCTH KU3HEACSITEIbHOCTIY,
«Pycckuit a3b1K», «DPuU3HNKa», « IKOJIOTHUSD.

OcHogHble mexHoni02UU, Memoobl, PopMbl 00VUEHUS U PEHCUM 3AHAMULL.

Y4eOHbIil IpeMeT JaeT BO3MOXKHOCTh IPUMEHSTH CIEAYIOIINE TEXHOIOTHUH:

* TexHozorust npodIeMHOr0 00y4YeHHUS;

* TexHOJI0THS pa3HOYPOBHEBOTO O0YUYECHHUS;

* [IpoekTHas TeXHOIOTUS;

* 310poBbhecOEpEraroIe TEXHOJIOTHY;

* UccnenoBarenbckue METOAbI O0yUEHUS;

* UudopmalimoHHO — KOMMYHUKALIMOHHbIE TEXHOJIOTUU;

* Cucrema WHHOBAIIMOHHON OICHKH ((HOpT(bOJ'II/IO»;



* ®opMbI Opranu3anuu 00pa3zoBaTEILHOTO MPOoIlecca:
* YPOKH — MPAKTUICCKUE paOOTHI,
* YPOKHU — JI€JIOBBIE UTPBI;

* YPOKH — COPEBHOBAHHS;

* YPOKH — KOHCYJIbTAIINH;

* KOMITBIOTEPHBIC YPOKH;

* YPOKHU C TPYNIOBBIMHU (popMamMu pabOTHI;

* YPOKH B3aMMOOOYYECHHUS YUAILUXCS;

* YPOKH — MacTEePCKHUE;

* YPOKH, KOTOPBIC BEIYT CaMU YUallluecs;

* YPOKH — 3a4€THlI;

* YPOKU — KOHKYPCBI;

* YPOKH — IUCITYTHI;

* YPOKH — HTPHI.

Jloeuueckue cesa3u 0anno2o npeomema ¢ OCMAIbHbIMU npeomemamu (pazoeramu) yyedorno2o(00pa3oBaTEIIBHOTO0) TUIAaHA: XUMUS HAXOIUTCS B
TECHOM CBSI3U C OCTAIbHBIMU MPEAMETaMU 00pa30BaTENbHOM 001acTH OOIIECTBEHHO — HAYYHBIX MpeaMeTOB. Takke Ha ypoKax HEOOXOAUMBI (PU3UKO-
MaTeMaTHYECKNUE HABBIKU, HABBIKK OCO3HAHHOTO YTCHUS U PaboTHI ¢ TekcTamu. MHOTIa TpeOyeTcs CBS3h C H300Pa3UTEIbHBIM HCKYCCTBOM, OMOIIOTHEH
Y DKOJIOTHEH.

Conep:kaHue 0OCHOBHOT0 0011ero oopasoBanus no «XumMumw» 8-9 Kiaccol
Pazoen 1. Ocnoenvie nonamus xumuu (Yypo6eHs amoMHO-MOJIEKYIAPHBIX NPEOCH A8 1eHUiL)
[TpenMer xuMuu. MeToabl TIO3HAHUS B XUMHH: HAONIOJCHUE, YKCICPUMEHT, M3MepeHue. VICTOUHHKN XUMUYecKOoW WH(GOpMAILMU: XHUMHYECKas

nureparypa, aTepHer.



YucTteie BeniecTBa U cMecH. OurcTka BemecTB. [IpocThie U CI0KHbBIE BellecTBa. MeTallibl 1 HEMETaJUIbl. XUMUYECKUN PJIEMEHT, aTOM, MOJIEKYJIa.
3HaKM XUMUYECKUX JJIEMEHTOB. XuMmHuec-kasg (opmyna. BameHTHOCTH XmMudeckux 31eMeHTOB. CocraBienue ¢Gopmysn OWHAPHBIX COSIMHEHUN TI0
BaJICHTHOCTH aTOMOB XUMHUYECKUX 3JIEMEHTOB U OIpe/ie/ieHHE BaJICHTHOCTH aTOMOB XUMHUYEC-KUX 3JIEMEHTOB 10 (hopMysiaM OMHAPHBIX COSTUHEHUIA.

OtHocuTenbHass aTomMHass Macca. OTHOCUTENbHAs MOJEKYJsIpHas Mmacca. MaccoBas [10JisI XMMHUYECKOTO 3JIEMEHTa B CJIOKHOM BEILECTBE.
KonnuectBo BeniectBa. Moiib. MossipHast Macca U MOJIIPHBIN 00bEM.

dusnyueckue SBICHUS U XUMHUYECKHe peakiuu. [Ipu3HaKu U yClIoBUs MPOTEKAHUS XUMHUYECKUX PEAKIMi. 3aKOH COXPAHEHHSI MAcChl BEIIECTB IPH
XUMHUYECKHX peakuuax. Xumudeckue ypaBHeHus. KoadduimeHTs! B ypaBHEHUSIX XMMHUYECKMX pEaKUUd Kak OTHOLICHHS KOJIMYECTB BEIECTB,
BCTYMAIOIIUX B 00pa3yIoNINXCcs B pe3ysibTaTe XuMU4Ieckor peakiuu. [Ipocreiinime pacueTsl Mo ypaBHEHUSIM XUMUYECKUX PEAKITHIA.

OcHoOBHBIEC KJIaCChl HEOpraHWuYecKux coenuHeHuil. HoMmeHknatypa Heopranuueckux BemiecTB. Kucnmopon. Bozmyx. 'openme. Oxcunbl. Oxcujbl
METaUIOB U HemeTawioB. Bomopon. Boma. Ounctka Boawl. Aspanus Boabl. B3ammoneiicTBHE BOIBI ¢ OKCHIAMH METAJUIOB U HEMETaioB. KuCIIOTHI,
KJIacCU(UKalusi U CBOWCTBA: B3aUMOJICHCTBUE C METa/llaMH, OKCHAAMU MeTayuioB. OCHOBaHUS, KjlacCU(PHUKAIUS U CBOWCTBA: B3aUMOJICHCTBHUE C
OKCHJIaMHU HEMEeTaJlIoB, KucioTamu. AMdorepHocTh. Kucnotno-ocHoBHble nHAMKaTOphl. Comu. Cpennue conu. B3anmopeiicTBue cosield ¢ MeTaiiamH,
KHCIIOTaMH, esnodamu. CBA3b MEX1y OCHOBHBIMU KJIacCCaMH HEOPTAaHUYECKUX COCTMHEHUM.

[TepBoHavabHBIC TPEACTABICHHS O €CTECTBEHHBIX CEMENCTBAX (TPyNMax) XUMUYECKUX DJIEMEHTOB: IIEJI0YHbBIE METAJLIbI, TAJOTEHBI.

Pazoen 2. Ilepuoouueckuit 3aKoH u nepuoouyeckasa cucmema xumudeckux 3nemenmos /[.H.Menoeneesa. Cmpoenue eeujecmea.

[lepuonnueckuii 3akoH. cTopust OTKPBITUS IEPUOIMYECKOTO 3aKOHA. 3HAYEHUE NIEPUOIUYECKOr0 3aKOHA ISl pa3BUTHUS HAYKU.

[lepuonnyeckas cucTeMa Kak €CTECTBEHHOHAydyHas KiacCH(UKAIMs XUMHUYECKUX 3JIeMeHTOB. TabmmuHas (opma mpeacTaBiIeHUs KIacCU(PUKAIUN
XUMHYECKUX 3JIEMEHTOB. CTPYKTypa TaOJIHUIIbI
«Ilepuonnyeckast cuctema xumudeckux smemeHToB JI. M. MenneneeBa». OU3MYECKUII CMBICH MOPSAKOBOIO (ATOMHOTO) HOMEpa, HOMepa Iepuoaa u
HOMeEpa IpyMIibl (A7 SIEMEHTOB A-TPYIII).

Crpoenue aroma: sipo U AJIEKTpOHHAs 000j0uka. CocTaB aTOMHBIX siiep: MPOTOHBI M HEUTpOHBbI. M30TombI. 3apsii aTOMHOrO sj]ipa, MacCOBOE
YHUCJIO U OTHOCUTEIIbHAS aTOMHAsl Macca. DJIEKTPOHHAS 000JI0YKa aToOMa. DJIEKTPOHHBIEC CJIOW aTOMOB AJIEMEHTOB MaJIbIX TIEPUOIOB.

XuMH4uecKasi CBsI3b. DJIEKTPOOTPHULATEILHOCTh aTOMOB. KoBasleHTHass HemoJisipHash M mojsipHast cBsi3b. MOHHas CBsA3b. BaneHTHOCTH, CTENEHb

OKHCJICHHA, 3apd NOHA.



Pa3zoen 3. Muozoobpazue xumuueckux peaxyuil.
Knaccudukanus XuMAYECKUX PEaKlUi: peakIuu COSTUHEHNUS, PAa3I0KEeHHsI, 3aMeIIeHUs, 00MEHa, SK30TepMUYECKHUE,  SHIAOTEPMUYECKUE,
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIE, HEOOpAaTUMbIE, OOpaTUMBIE.

CKopoCTh XUMHUYECKUX peakiuii. PakTopbl, BAUSIOLUIUME HA CKOPOCTh XUMUYECKUX PEAKIIHIA.

PactBOpBI. DneKTpoauTHYECKask TUCCOLMALIMS. DIEKTPOIUTHI U HEINEKTPOIUThl. KaTnoHsl u aHHOHBI. J{ucconuaius coyieif, KUCIOT U OCHOBAaHUH B
BOJHBIX pacTBOpax. Peakimn HOHHOTO 00-MeHa B PaCTBOPAX JICKTPOJIMTOB.

Pazoen 4. Mnozooopasue eeuiecme.

EcTecTBeHHBIE ceMeENCTBA XMMHUYECKHUX JJIEMEHTOB METAUIOB M HeMeTauioB.O0Ias XapakTepucTUKa HEMETAJUIOB HA OCHOBE MX IOJIOKCHHS B
MEPUOANYECKON crucTeMe. 3aKOHOMEPHOCTH M3MEHCHHS (DM3MUYECKUX M XMMHUYECKUX CBOWCTB HEMETAUIOB — IMPOCTBIX BE-IIECTB, UX BOIAOPOTHBIX
COCTMHEHUH, BBICIIIUX OKCUIOB M KUCJIOPOICOACPKAIIUX KUCIOT Ha MIPUMEPE DJIEMEHTOB BTOPOTO M TPETHETO MEPHUOJIOB.

OO0mass xapakTepUCTHMKAa METAJJIOB HAa OCHOBE HUX IOJOXKEHHS B MEPUOAMYECKON CUCTeMe. 3aKOHOMEPHOCTHM H3MEHEHUs (PU3UYECKUX U
XUMHUYECKHUX CBOWMCTB METANIOB — IPOCTBIX BELIECTB, UX OKCHJIOB M THJIPOKCHUIOB Ha MPUMEpPE 3JIEMEHTOB BTOPOTO U TPETHEro MNEPHOJOB.
AmdoTtepHblie coenrHeHus anroMuHu. OO0IIast XapaKTepUCTHKA Kelle3a, €ro OKCHIOB U TUAPOKCHUIOB.

Pazoen 5. Ixkcnepumenmanvnasa xumus (Ha uzyuenue smozo pazoena ne 8bloensaemcs KOHKpemuoe 8pemsl, NOCKOAbKY XUMUYECKUL IKCHePUMEHM
A61semcsi 0043ameibHOl COCMABHOU 4aACMbI0 KaX0020 U3 pa30enog NpUMepHol npozpammsi, Pazdenenue nabopamopHnozo sKcnepumenma Ha
npakmuyecKue 3aHAmus U 1a00pamopHble ONbIMbl U YMOYHEHUe UX COOEPICAHUS NPOBOOSIMC ABMOPAMU PAOOYUX NPOSPAMM NO XUMUU OJisl OCHOBHOLL
WKOIbL. Bapuanm KOHKpemu3ayuu Xumuyecko2o dKCnepuMenma u pacnpeoeietus e2o no yueOHvlM memam npuseoeH 6 NpUMepHoM memMamuyeckom
NIAHUPOBAHUU.)

JleMOHCTpanMOHHBIH 3KkcnepuMenT. 1. [Ipumepsr duzndeckux siBaeHuit. 2. [IpuMepbl XUMUYECKUX PEAKIIMI C SPKO BBIPAXKCHHBIMH W3y4aeMbIMU
npu3HakaMu. 3. Peakuiuu coeqMHEHUs, pa3ioKeHus, 3aMelleHns, ooMeHa. 4. Peakiuu, WiTIOCTPUPYIOIIKUE CBOMCTBA M B3aUMOCBSI3U OCHOBHBIX KJIACCOB
HEOPraHUYeCKUX CcOoeMHEHHUH. 5. ONbIThI, WLIIOCTPUPYIOUIHE 3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB IIEJOYHBIX METAUIOB U rajoreHoB. 6. ONbITHI,
WUTIOCTPUPYIOIINE 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB TMAPOKCUIOB U KUCIOPOJACOAEPKALINX KUCIOT 3JIEMEHTOB OJHOro mnepuona. 7. [Ipumepsl

OKHCIIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.&(DaKTopr, BJIIMAIONIME Ha CKOPOCTH XMMHUUYCCKHUX pCaKHHﬁ. 9.HpI/IMepBI OHJ0- U 3K30TCPMHUYCCKUX



peakuuii. 10. CpaBHEHHE 3JIEKTPONPOBOJHOCTH PACTBOPOB JJIEKTPOJIUTOB U HenekTpoiauToB. 11. Peakuuu wnonHoro oOmena. 12. OnbIThl,
WUTIOCTPUPYIO-TITHE PU3HUECKUE U XUMHUECKHE CBOMCTBA N3YYaeMbIX BEILIECTB.

JladopaTopHslii 3xcniepument. 1. [Ipumepsr pusnyeckux seinenuid. 2. [Ipumepsl xumudeckux peakmuii. 3. Paznenenue cmeceit. 4. [lpusnaku u
YCJIOBHUSl TEUEHUS XUMUYECKUX peakuuid. 5. Tumbl XuMuuyeckux peakuuid. 6. CBOICTBA M B3aMMOCBSI3M OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
coeHeHUH. 7. DaKTOphl, BIAUSIONIME HA CKOPOCTh XUMUYECKUX peakuuid. §. CBOMCTBA COJIeH, KUCIOT U OCHOBAHMM KakK 3JIEKTPOJUTOB. 9. OMbITHI,
WUTIOCTpUpPYIONUe (GU3NIECKUE U XMMUYECKHE CBOMCTBA M3y4yaeMbIX BemecTB. 10. OmbIThI MO MOJIYYSHUIO U3YUYEHHBIX BEIIECTB.

PacyerHble 3a1aun. 1.BberancieHre OTHOCHTEIBHONH MOJICKYJIIPHON M MOJIIPHOM MacChl BEIIECTBA MO €ro XuMudeckod dopmyne. 2. Pacuer
MacCOBOM JI0OJM XMMHMUYECKOTO 3JIEMEHTa B COeAMHEHMH. 3. PacueT maccoBOM [0JIM PacTBOPEHHOrO BellecTBa B pactBope. 4. Bbrumcienus no
XUMUYECKUM YPaBHEHUSM MAacCChl WJIM KOJIMYECTBA BEIIECTBA OJHOIO U3 YYACTBYIOIIMX WJIM MOJYYAIOUIUXCS B PEAKIMM COCIUHEHUN MO U3BECTHOM
Macce WM KOJIMYECTBY BEIIECTBA IPYTrOTO COCTMHECHHS.

IIpumepHble 00bEKTBI IKCKYpcHidl. My3en  MUHEpaJOrMuecKue,  KpaeBeqUYECKUe,

XYJI0’)KECTBEHHBIC, MEMOPHAIILHBIE MY3€H BBIAAIOIIUXCS YUYCHBIX-XUMHKOB. XUMHUYECKHe 1a00paTopuu 00pa30BaTENbHBIX YUPEXKICHUN CPEIHEr0 U
BEICIIET0 Tpo(decCHOHaTbHOrO0 00pa3zoBaHus (yueOHbIE M Hay4HbBIC), HAYYHO-UCCIEAOBATEIIbCKUX OpraHu3anuil. BoJoodncTHBIE COOPYKEHHUS.
OKCKYpCUU B IPUPOSY.

IIpumepHbIe HANPaBJIeHUsI MPOEKTHOM JIeATEeJbHOCTH o0yuyawiuxcs. 1. Pabora ¢ ncTouHMKaMu XUMHUYECKOW HHPOPMAIIUA — UCTOPUUYECKHE

0030pbl CTAHOBJICHHS W PA3BUTHUSI M3YUYEHHBIX MOHSATHH, TEOPHIi, 3aKOHOB; KU3Hb U JEATEIbHOCTh BBIJAIONINXCS YYCHBIX-XUMHKOB. 2. AHATUTUYECKHE

0030psI nH(pOpMAIU [0  pEIICHHIO  ONPENCNICHHBIX  HAYYHBIX, TEXHOJOTMYECKUX, MPAKTHYECKUX MmpodieMm. 3.
OBnazneHue OCHOBaAMU XMMHUYECKOTo aHanu3a. 4. OBiaieHne OCHOBaMU HEOPTaHUYECKOT0 CUHTE3A.

OCHOBHOE COJEPKAHME Ha cmyneHu 0CHO8HO20 00uje2o 0bpazosanus
8 knacc Beenenne

[Tpenmer xumuu. MeTOIbI TO3HAHKS B XHMHH: HAOIIO/ICHUE, YKCIIEPUMEHT, MOJICIMPOBaHNe. VICTOUHUKYN XUMHYECKON HH(OpMAIHH, ee MOTydeHue,
aHaJ M3 W TPENCTABICHUE €r0 Pe3ysibTaroB. [IOHATHE O XMMHYECKOM 3JIEMEHTEe M (opMax €ro CylmeCTBOBaHHUS: CBOOOIHBIX aToMaX, MPOCTBHIX U
CIOXHBIX BemecTBax. [IpeBpamienus BemiecTB. OTiaMYME XMMHYECKUX peakUUid OT (Qu3MUeckux sBieHUil. Poiab XMMUM B KU3HU YeJIOBEKa.

XCMO(I)I/IJII/IH u XCMO(I)O6I/I$I. KpaTKI/Ie CBCACHUA U3 HCTOPUHU BO3HUKHOBCHHUA WU PA3BUTUA XUMUH. Ponp oredecTBEeHHBIX YUYCHBIX B CTAHOBJICHHUU



XxuMudeckoitHayku — padotel M. B. JlomonocoBa, A.M. bytiepona, JI. . MenaeneeBa. Xumuueckasi CAMBOJIMKA. 3HAKA XMMHYECKHX AJIEMEHTOB U
IIPOUCXOKJIEHUE UX Ha3BaHUI. Xumuueckue Gpopmyisl. Munekcsl u koapduunentsl. OTHOCUTEIbHBIE ATOMHAsI U MOJIEKYJIsipHast Macchl. [IpoBeneHue
pacueToB MacCOBOW JOJM XMMHUYECKOTO 3JI€MEHTa B BEILIECTBE Ha OCHOBE ero ¢opmyisl. Ilepuonnyeckas cucrema xumudeckux snementos JI. U.
MenpeneeBa, ee CTpYKTypa: Majible U OOJbLINE MEPHOAbI, TPYIIbI U MOArpynmnsl. [leproanueckas cucreMa Kak CpaBOYHOE MocoOue JUis MOJTyueHHs
CBEJICHUM O XUMHUYECKUX IJIEMEHTaX.

JemouncTpanuu. 1. Mozaenu (mapoctepxHeBsle u CTioapTa—Dbpurie0a) pa3inyHbIX NPOCTHIX U CII0XKHBIX BELLECTB.

2. Konnekuus CTeKISTHHOM XUMHUYeCKOM nmocynl. 3. Koiekuusa maTepuanoB U U3JEIui U3 HUX Ha OCHOBE aintoMuHus. 4. B3aumonaeiictBue mpamopa ¢
KHUCJIOTOM Y IOMYTHEHUE U3BECTKOBOM BOJBL.

JlabopaTopHble onbIThl. 1. CpaBHEHHE CBOICTB TBEPIbIX KPUCTAUNIMYECKUX BEIIECTB M PAacTBOPOB. 2. CpaBHEHHE CKOPOCTH MCHAPEHUs BOJBI,
0JIEKOJIOHA ¥ 3TUJIOBOTO COHUPTA C PUIBTPOBATIBLHONW OyMar.

Tema 1. ATOMBI XMMH4Y€CKHX 3JIEMEHTOB

ATOMBI KaK (popMa CyIIeCTBOBAHUS XUMUYECKUX 371eMEeHTOB. OCHOBHBIE CBEJICHHS O CTPOCHUU

aroMoB. Jloka3aTenbCTBa CIOKHOCTH cTpoeHusi atomoB. Ombitel Pesepdopna. IlnanerapHas Mopenb CTpOSHHS aToMa.

CoctaB aroMHbIX siep: HPOTOHbI, HEUTpoHbL. OTHOCUTENIBHAs AaTOMHAs Macca. B3auMoCBsI3b NOHATUN «IIPOTOHY», HEHTPOH», OTHOCUTENIbHAS
aTOMHasi Maccay.

M3MeHeHne yncia NpoTOHOB B siipe aToMa —00Pa30BaHNE HOBBIX XUMUYECKHX 3JIEMEHTOB.

M3veHnenne uyucna  HEHTpOHOB B sigpe  atomMa —oOpaszoBaHue  m30TOnoB.  COBpEMEHHOE ONpeeNiCHHE MOHATHA «XUMHUYECKHNA 3JIEMEHTY.
H30Tonbl Kak pa3HOBUAHOCTH aTOMOB OJHOTO XUMHUYECKOIO 3JeMEHTa. OJeKTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XHMHUYECKHUX
3JIEMEHTOB MaJIbIX epruoAoB. [IoHATHE O 3aBEPIIEHHOM JIEKTPOHHOM YpPOBHE.

[Tepuonuueckas cucrema xuMmudeckux snemeHToB Jl. M. MenzaeneeBa u cTpoeHHe aTOMOB — (DU3UUECKUN CMBICH MOPSAIKOBOIO HOMEpA 3JIEMEHTA,
HOMEpa IpyMIibl, HOMepa nepuoja. M3MeHeHne ynciia 3JIeKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO 3JIeMEHTa — 00pa30BaHHe
MOJIO’KUTENBHBIX U OTPULATENBHBIX HMOHOB. VOHBI, 00pa3oBaHHBbIE aTOMaMU METAJUIOB U HEMETAUIOB. IIpUYMHBI M3MEHEHUs METAIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB B Mepuojax v rpynmnax. O0pa3oBanue OMHapHBIX coenuHeHui. [loHsTHE 00 MOHHOM cBs3u. CxeMbl 00pa30BaHUs HOHHOU

CBs3H.



B3aumojeiicTBiie aTOMOB 3JIEMEHTOB-HEMETANIOB MEXKIy CO00i — oOpa3oBaHHME IBYXAaTOMHBIX MOJIEKYJI MPOCTBIX BemecTB. KoBameHTHas
HENOJsIpHAas XUMUYECKasi CBA3b. JJEKTPOHHbIE U CTPYKTypHble (opMyiibl. B3anMopelicTBue aTOMOB HEMETANIOB MeXxay co0oil — oOpa3oBaHMe
OMHApHBIX COEJIMHEHUN HEMETaNIOB. DIEKTPOOTpULlaTeNbHOCTh. KoBaneHTHas mossipHasi cBsi3b. [IOHSATHE O BaJeHTHOCTH KaK CBOWCTBE aTOMOB
00pa30BbIBaTh KOBAJICHTHBIE XUMHUYeckue cBs3H. CocraBineHue (Hopmyn OMHApHBIX COCIWHEHHH MO BaJeHTHOCTU. HaxoKieHue BaJeHTHOCTU II0
dbopMyIie OMHAPHOTO COCTUHEHUSI.

BzanmopeiictBie  aToMOB ~ METAIOB  MEXTy coOoM  —  00pa3oBaHME  METAUTMYECKUX KpUCTAIIOB. [loHATHE O METaNIMYeCKON CBSI3H.
JemMoHcTpanuu. Mojenu aToOMOB XMMHUYECKUX 3JeMeHTOB. Ilepuoaunueckas cucrema xumudeckux siaemeHToB JI. M. MenpaeneeBa (pa3iuyHble
bopmbl).

JlaGopaTopHble onbIThl. 3. MonenupoBaHHe NPHUHLUIA JEHCTBUS CKaHUPYIOIIETO MHUKpockomna. 4. M3roroBiieHne Mojeneil MoJeKya OMHapHBIX
coequHeHuit. 5. M3roToBieHne MOJIENH, WUTKOCTPUPYIOIIECH CBOMCTBA METAJUIMYECKON CBS3H.

Tema 2. IIpocTble BemecTBa

[TonoxxeHue MetamnoB U HemeTauioB B llepuoanueckor cucreme xumudeckux 3iaeMeHToB [[. M.MenneneeBa. BaxHeilue npocTble BeleCTBA —
METaJIIBI (KeNe30, ATFOMUHHN, KalbIIUH, MarHUiA, HaTpwid, Kammid). OOmme (u3ndeckue CBOICTBA METAUIOB. BakHeHIne mpocThie BEIIeCTBa-
HEMETaJUTbl, 00pa3oBaHHBIC aTOMaMU KHUCIOpPOAa, BOJOpPOMAA, a30Ta, cepbl, ¢ocdopa, yriaepoaa. MojeKysabl MPOCTHIX BEIIECTB-HEMETAIIIOB —
BOZIOPOJA, KUCIOPOJa,

azoTa, rajoreHoB. OTHOcHUTeNnbHAas MoOJeKyJspHas macca. CrocoOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K OOPa30BaHMIOHECKOIBKHUX MPOCTHIX
BEIIECTB — aJUIOTPONHs. AJIOTPONHBIE MomuduKanmuu Kuciopoaa, ¢ocdopa, ormoBa. MeTaTM4ecKHe U HEMETATUYECKHE CBOMCTBA MPOCTHIX
BemecTB. OTHOCUTEIBHOCTD 3TOTO MTOHSTHSI.

Uucio Amorampo. KommdectBo BemiectBa. Mok, MomsipHas macca. MoJsSIpHBIH 00beM ra3000pa3HbIX BellecTB. KpaTHbIe €IMHHIIBI U3MEPCHUS
KOJIMYECTBa BEILECTBA — MUJUIMMOJb U KHIOMOJb, MWUTUMOJISIPHAsS u KUJIOMOJISIPHAS Macchl BEILIECTBA, MWUTUMOJISIPHBIN u
KUJIOMOJISIPHBIN 00beMBI ra3000pa3HbIX BEMIECTB. PacyeTsl ¢ UCTIOIh30BAaHUEM MTOHATUH «KOJIHMUYECTBO BEIIECTBAY», «MOJISIPHAS MAccay, «MOJISIPHBII
00BEM razoBy, «U4HUCI0 ABOTAIPO».

HMemoncrpanuu. [lomydenne o3oHa. OOpasipl Oemoro W ceporo oyioBa, Oemoro M KpacHoro ¢ochopa. HekoTopple MeTaibl M1 HEMETAUIBI ¢

KOJIMYECTBOM BCHICCTBA 1 Momb. MOJ'IHpHLIfI 00BeM F33006pa3HBIX BCIICCTB.



JlaboparopHbie onbIThl. 6. O3HaKOMJIEHHME C KOJUIEKIMEeH MerauioB. 7. O3HAaKOMIIEHHE C KOJUIEKIIMEH HEMETaJlJIOB.

Tema 3. CoenniHeHNs] XMMHYECKHX 3J1IeMEHTOB

Crenenp okucienus. CpaBHEHUE CTENEHU OKUCICHHUS M BaJleHTHOCTU. OmpesesieHne CTENeHH OKHUCICHHS 3JIEMEHTOB B OWHApHBIX COCAMHEHUSX.
CocraBnenue hopMys OMHAPHBIX COSTUHEHHH, 00N CIOCO0 UX HA3BAHMIA.

BunapHbIe COETUHEHUST METAJUIOB M HEMETAJUIOB: OKCHIBI, XJIOPHUIBL, Cynbhuabl u rnp. CoctaBieHue ux Gopmyii. buHapHbie COeTMHEHUS! HEMETAIIOB:
OKCH[IBI, JIETY4YHe BOJOPOJHBIC COCIMHEHMs, WX COCTaB M Ha3BaHUWs. [IpencraBuTenn OKCHIOB: BOJA, YIJIEKHCIBIA ra3, HEramieHas H3BECTb.
[IpencraBuTeNnu JeTYy4HX BOJAOPOIHBIX COEAMHEHUIN: XJIOPOBOIOPO U aMMHUAK.

OcHoBaHMs1, UX COCTaB M Ha3BaHMA. PacTBopumMocTh ocHOBaHMi B Boje. [IpencraBureny menodeii: ruipoOKCUAbl HATpus, Kaaus U Kaiabluus. [loHsTue
00 MHIUKATOPaX M KAYECTBEHHBIX PEaKIHIX.

Kucnotsl, ux cocraB u Ha3Banus. Knaccuduxanus kucinor. IlpencraBurenu KUCIOT: cepHas, cojisiHas, a3oTHas. [loHsTHe O 1IKajge KUCIOTHOCTU
(mkana pH). I3MeHeHrne OKpacku HHANKATOPOB.

Conu Kak IpPOU3BOJHBIE KHUCIOT U OCHOBAHMM, MX COCTaB M Ha3BaHMA. PacTBopuMOCTb coield B Boje. llpeacraBuTenu cojeil: XJIOpuj HaTpus,
kapOoHat u ocdar kanpuus. AMOpQHbIE U KPUCTAIUIMYECKHE BELIECTBA.

MexMoreKysipHbIe B3aUMOJICHICTBH. Turbl KPUCTAJUTMYECKUX PEILLETOK. 3aBUCHMOCTh CBOMCTB BEIIECTB OT THUIIOB KPHUCTAUIMUECKHUX
pEIIeTOK.

Yuctsle BemecTBa U cMecu. [Ipumepsl ®KHUIKHUX, TBEPABIX U ra3000pa3HbIx cmeceld. CBoiicTBa 4MCTHIX BelecTB M cMmeceil. MIx coctaB. MaccoBas u
00BEeMHas 10JI KOMIIOHEHTa cMecH. PacdeTsl, CBS3aHHBIE C NCTIOIB30BAHUEM MOHITHUS «IOIIS».

JemoncTpanuu. O6pasibl OKCHI0B, KUCIOT, OCHOBaHUM U coyiell. Moenu KpUCTaJUIMYECKUX PELIETOK XJIOpUJa HAaTpus, ajMasa, OKCHJIa yriepoja
(IV). KucnoTtHo-11e04Hble ”HAUKATOPHI, K3MEHEHHE MX OKPACKM B Pa3MYHbIX CpelaX. YHUBEPCAIBHBIM MHAMKATOP M U3MEHEHHE €ro OKpacku B
pasnuyHbIX cpenax. llkana pH.

JlabopatopHble omnbIThl. 8. O3HakomieHME C KoiuleKiued oxcuaoB. 9. OsHakomiieHue co cBoiicTBamu amMuaka. 10. KauectBeHHas peakius
Ha yriekucibii ra3. 11. Ompenenenne pH pacTBOpoB KHCIOTHL, 1ienodu U Bojbl. 12. Onpenenenue pH nuMoHHOro u s10J04YHOrO COKOB Ha Cpes3e
mw0a0B. 13. O3HakoMIleHHE ¢ KoJuleKiuel conel. 14. O3HakomJIeHHWE C KOJUIGKIMEH BEHIECTB C pa3HbIM THUIIOM KPUCTALIMYECKOM  PEIICTKH.

W3roroBnenre Mojenell KpUCTAUIMYECKUX pemeTok. 15. O3HakomiieHue ¢ 00pas3lioM TOpPHOM MOPOIbI.



Tema 4. U3MeHeHHus1 POUCXOAsIIINE C BelleCTBAMM

[TonsiTHe sSIBIIEHUM, CBSI3aHHBIX C U3MEHEHUSIMU, TTPOUCXO/ISIIIUMHE C BEIIIECTBOM.

SIBieHusl, CBSI3aHHBIE C U3MEHEHHEM KPHCTAUIMYECKOTO CTPOEHHS BELIECTBAa IMPU MOCTOSHHOM €ro cocraBe, — (u3nyeckue spieHus. Ousnueckue
SIBIICHUS] B XUMUU: JTUCTUIUISIINS, KPUCTAITN3AIUs, BBIMTApUBAHUE U BO3TOHKA BEIIECTB, GMUIBTPOBAHKE U EHTpUyTUpOBaHUE. SIBIEHUS, CBI3aHHBIE C
M3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUUYECKHE peakuuu. [IpusHaku U yclioBUs NPOTEKAHUS XUMUYECKUX peakluuid. Brinenenue TemnoTsl U cBeTa —
peakumu ropenus. [lonstre 00 3K30- U YHAOTEPMHUYECKUX PEAKITUIX.

3akOH ~ COXpaHEHWsT ~ MacChl  BEMIECTB.  XHMHYECKHE  YPaBHEHUS. 3HayeHne ~ WHICKCOB M Kod(dduimentoB. CocTaBieHUE YPaBHCHHM
XUMHUYECKUX PEaAKIUH.

Pacyersl mo XxuMu4ecKkuM ypaBHEHHsIM. PelieHre 3a1a4 Ha HaX0XKJIEHUE KOJIMYECTBA, MACChl WM 00beMa MPOJYyKTa PEaKIUU MO KOJIMYECTBY, Macce
Wi 00beMy HCXOIHOIO BellecTBa. Pacuersl ¢ MCNONb30BAaHUEM IMOHATHS «JI0JIsD», KOTJa MCXOHOE BEIIECTBO JIaHO B BUJE pacTBOpa C 3aJaHHOMU
MacCOBOM J0JI€H pACTBOPEHHOT'O BEIIECTBA UJIM COJIECPKUT ONPEICICHHYIO 100 IPUMECEH.

Peaknuu pasznoxenus. [IpencraBieHue o ckopoctu xumuueckux peakuuil. Karammzaropsl. @epmenTsl. Peakunuu coenunenus. Karanutuueckue u
HEKATATUTUYECKUE PEAKINK, OOpaTUMble W HEOOpaTUMbIe peakiuu. Peakiuu 3aMerieHus. Psj akTHBHOCTH METaNIOB, €0 HCIOJIb30BAaHHE IS
MIPOTHO3UPOBAHUSI BO3MOXHOCTH MPOTEKAHUSI PEAKIIUN MEXIy METaUlaMH M KHUCIOTaMH, PEaKIMid BBHITECHEHUS OJIHUX METAJJIOB U3 PACTBOPOB UX
coJIel IpyruMu Metayutamu. Peakiinu oOmeHa. Peakunu HelTpanu3anuu. Y CJI0BUS IPOTEKaHUS Peakiiii 0OMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMHUYECKUX pPEAKIUI Ha IPUMEpPE CBOMCTB BOJIbI. Peakiiust pa3noKeHus —3IJIeKTPOIn3 BoAbl. Peakimyu coequHeHus —B3auMOICHUCTBUE BOJbI
C OKCHJAMH METAUIOB U HEMETAIUIOB. Y CJIOBUE B3aMMOJICHCTBUSI OKCHIOB METAJIJIOB M HEMETAJIIOB C BOAOU. [IoHSATHE «TUIPOKCUABDY.

Peakimn 3amerieHusi —B3aMMOJECWCTBHME BOIBI C MeTaiaMu. Peakumy oOMEHa —THAPOJIU3 BEIICCTB.

JMemoncTpamun. [Tpumeps! pu3ndecKux sIBJICHUN: a) Mu1aBieHue napaduna; 0) BO3roHKa uojia

WM OCH30MHOM KHUCIOTB; B) PACTBOPEHHE OKpAIICHHBIX cojeil; T) muddy3us OyIMUCTHIX BEIIECTB C TOPSINEH JAMIIOYKH HAKATUBAHUSL
[TpumMepsl XUMHUYECKUX SIBICHWI: a) TopeHue marHus, Qocdopa; ©) B3aUMOACHCTBHME COMSIHOM KHCIOTHI C MpamMoOpoOM WM MENOM; B)
nonmyuenue ruapokcuna memau (II); T) pacTBopeHme MOMYYEeHHOTO THUAPOKCHAA B KUCIOTax; ja) BamMozeiictBue okcupaa wmemu (1) ¢ cepHoit
KUCIIOTOM TpU HAarpeBaHWM; €) pa3IoKeHHe IepMaHraHara Kajus; 5K) pa3jioKeHHe MEePOKCHIa BOIOpoia C€ IMOMOMIBI0  JMOKCHIAa MapraHia Hu

KaTtajia3bl KapTO(I)eJ'I}I W  MOPKOBH; 3) B3aUMOJCHCTBHUE pa36aBJ'IeHHLIX KHUCJIOT C MCTaJlJlaMH.



JlabopaTopHsle onbIThI 16. [IpokanuBanue Meau B IIaMEHU CIUPTOBKU. 17. 3aMelieHne Meau

B pactBope xsopunaa meau (1) xxenezom.

Tema 5. IlpakTukyml.

IIpocreiiinne onepanuu ¢ BeIeCTBOM

1. IlpaBuia TeXHUKH OE€30MACHOCTH MpU paboTe B XUMHYECKOM Kabuwnere. [lpuembl oOpamieHus ¢ J1a0OpaTOpHBIM OOOPYJOBaHHEM U
HarpeBaTesIbHbIMU Ipubopamu. 2. HabnoneHus 3a U3MEHEHUAMHU, TPOUCXOIAIIMMHU C TOpsIIed cBeUoil, U UX onMcaHue (JOMAIIHUNA SKCIIEPUMEHT). 3.
AHanM3 MoYBkI ¥ BOJIBI (JOMaIIHUM dKcriepuMenT). 4. [IpusHaku xuMmuueckux peakiuid. 5. [IpuroroBieHrne pacTBopa caxapa M pacueT ero MacCoBOU
JI0JI B PacTBOPE.

Tema 6. PacTrBopenne. PacTrBopbl. CBolicTBa pacTBOPOB  3JIEKTPOJIUTOB

PacTBopenue kak gusuko-xumudeckuil npouecc. [lonstue o ruaparax u kpuctauioruapaTtax. PactBopumocts. KpuBbliepacTBOpUMOCTH Kak MOJIENb
3aBUCHUMOCTH PaCTBOPUMOCTH TBEPIBIX BELIECTB OT TeMIeparypbl. HachlleHHbIE, HEHACHIIICHHBIE U IIEPECHIILIEHHBIE PACTBOPHL. 3HAYEHUE PACTBOPOB
JUIsL IPUPOABI U CEIILCKOT0 X034HCTBA.

[TonsiTHE 00 PMEKTPOIUTHUECKON TUCCOIMALINU. DIEKTPOIUTHI M HEINEKTPOIUTHL. MeXaHu3M JUCCOIMALUI AIIEKTPOIUTOB C Pa3IMYHBIM XapaKTepOM
cBsa3u. CTeneHb AEeKTPOIUTHIECKON qucconuan. CHIIbHbIE U C1a0ble AIEKTPOJIUTHL.

OCHOBHBIE  TIOJIOKEHHUS ~ TEOPUM ANEKTPOJIUTUYECKON muccoraryii.  VloHHBIE ypaBHEHHUS peakiuil. Peakiuu oOMeHa, Waynme 10 KOHIIA.
Knaccugukanys HOHOB U UX CBOICTBA.

Kucnotsl, ux knaccudukanus. Jlucconuanus KUCIOT U UX CBOWCTBA B CBETE TEOPUH SJIEKTPOJIUTUYECKON JUCCOUUAMU. MOJIEKYJISApHBIE U MOHHBIC
ypaBHEHUs peakiui. B3aumoneiictBue KUCIOT C  MeTaUIaMd.  OJIEKTPOXMMHYECKUM  psii  HANpsDKEHWH — MeTauioB. B3amMmopeicTBue KUCTIOT ¢
OKCHJAMH METAJUIOB. B3auMozelcTBhe KHCIOT ¢ OCHOBAaHUSMH — PEaKLUsd HEUTpATU3aLUN. Bzanmoneiicteue KHUCJIOT c COJISIMU.
Hcnonb3oBaHue  TaOMUILIbI pACTBOPUMOCTH JJISI XapAKTEPUCTUKU XUMUUECKUX CBOMCTB KUCIIOT.

OcHoBanms, MX Knaccupukams. Jlucconuanys OCHOBaHMI M WX CBOWMCTBA B CBET€ TEOPHH DJICKTPOJIMTHYECKOW JHcconmanvi. BiaumopeiicTBue
OCHOBaHHI ¢ coiaaMmu. Mcnons3oBaHue TaOIHAIBI pacTBOPUMOCTH I XAPAKTEPUCTHKU XUMHYECKHAX CBOMCTB OCHOBAHMUH.

B3aumoneiicTBue menoyen ¢ okcuaamu HemeTtauioB. Cony, WX JUCCOLMAIM W CBOMCTBA B CBET€ TEOPUM  AJIEKTPOJIMTUYECKOW JUCCOLMALIM.



B3aumoneiicTBue comeil ¢ MeTauiaMu, OCOOCHHOCTH ITUX peakiuid. B3anmoneiicTBue coseit ¢ comsimu. Mcnonb3oBaHue TaOIUIBI pAaCTBOPHUMOCTH
JUISL XapaKTePUCTUKH XUMHUECKUX CBOWCTB COJICH.

O06o0meHre cBeIeHni 00 OKCHIaxX, UX KIacCH(UKAIIMKN U CBOMCTBAX.
['enernueckue psapl  MeTaula M HeMeTawa. [ eHermyeckas CBA3b MEXKAY — KJIAcCaMHM HEOPraHWYECKHUX BEILECTB.
OKHCIUTENEHO-BOCCTAHOBHUTEIbHBIC peakiuu. OnpeneneHue cTereHed OKUCISHUS IS QJIEMEHTOB, 00pa3yIONINX BEIIECTBA Pa3HBIX KJIAcCOB. Peakiun
MOHHOTO OOMEHa W OKHCJIHMTEIbHO-BOCCTAHOBUTEIbHBIC peakiuu. OKUCIUTENIb U BOCCTAaHOBUTENb, OKHCICHHE U BoccTaHOBJIeHHE. CocTaBieHHE
YpaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIXPEAKIIMA METOJOM dJIEKTpOHHOro OanaHca. CBoiicTBa TPOCTHIX BEILIECTB —METaUIOB u
HEMETAUIOB, KHUCJIOT M COJeM B  CBETE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUH.
JemoHcTpanun. lVcnbpiTanue BemECTB M MX PACTBOPOB HA AJIEKTPOIPOBOJHOCTh. 3aBUCUMOCTH JJIEKTPOIMPOBOJHOCTH YKCYCHOM KHCIJIOTBI OT
KOHIIEHTpaIuu. J[BMKEHHE OKpallleHHBIX HOHOB B 3JIEKTPUYECKOM ToJie. B3anmoneicTBie MUHKA C CEpOH, COMSTHOM KucinoToH, xiaopuaom meau (I1).
['openne marnud. BzaumopgeicTsre XJIOpHON U CEPOBOJOPOTHOM BOIBI.
JlaGopaTopHuble onbIThl 18. B3aumoseiicTBue pacTBOpoB xyopuiaa HaTpus u HUTpaTta cepedpa. 19. [lomydeHue HEpacTBOPUMOIO THAPOKCHAA U
B3auMOJIcicTBHE ero ¢ kuciaoramu. 20. Bs3aummoneiicTBue KHCIOT ¢ OCHOBaHUAMHU. 21. B3amMOJEHCTBHE KHUCIOT C OKCHUJAMH METalioB. 22.
BzaumMoneiicTBue KHCIOT ¢ MeTaiuiaMHu. 23. B3anmopelicTBre KUCIOT ¢ coiiaMu. 24. B3aumoneiicTBue mienodeii ¢ kucinoramu. 25. B3anmopelicTeue
mieoue ¢ oKcuaaMu HeMmeTauioB. 26. BzaumopeiictBue mienouyerd ¢ cossimu. 27. IlomydyeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBAHUU. 28.
BzauMoeiicTBHe OCHOBHBIX OKCHJIIOB C KHCIOoTaMH. 29. B3anmopaelicTBe OCHOBHBIX OKCHIOB ¢ Bomod. 30. B3auMmonmeiicTBue KUCIOTHBIX OKCHIOB C
memouamu. 31. BzanmopaelicTBHEe KHUCIOTHRIX OKCUIOB ¢ BOAOH. 32. B3anmoaelcTBHE CONICH ¢
kuciotamu. 33. BzaumoneiictBue cosneit ¢ menoyamu. 34. Bzaumonericteue cosneit ¢ comsimu. 35. BzauMopeiicTBrue pacTBOPOB COJIEH ¢ METallIIaMHu.
Tema 7. [IpakTukym 2. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB

1. NonHble peakuuu. 2. YCI0oBUS TEUEHHUS XMMHUYECKUX PEAKLMI MEX]y pacTBOpaMH 3JIEKTPOJMTOB 0 KOHIA. 3. CBOMCTBAa KHCIIOT, OCHOBaHUM,
OKCHJIOB U coJiei. 4. PellieHne sKkcriepuMeHTaNbHbIX 3a/a4.

[Ipu AByX4acoBOM IUTAHMPOBAHUU MPOBOAUTCS TOJBKO MpakTuueckas padora 4. PezepeHoe BpeMsi—3— 4. ( BO3MOYKHOE HCIIOJI30BAHHE:

MIPOEKTHAS JeSITeTbHOCTD)



9 kiaacc Beegenne. O0masi XapakTepUCTHKA XUMHUYECKHX 3J1eMEHTOB 1 xumudeckux peakuuii [lepuognmyecknii  3axkon u  Ilepuonuueckast
cucrema xummdeckux 3iemeHtoB JI. W. MeHpaeneeBa

XapakTepucThka JJIeMEHTa I10 ero nojoxeHuto B llepumognueckoil cucreme xumudeckux sieMeHToB JI. . MenaeneeBa. CBoiicTBa OKCHJIOB,
KHCJIOT, OCHOBAaHUU U COJIEM B CBETE TEOPUU FJIEKTPOIUTUUECKON AUCCOLUALNH U OKUCIIEHUS-BOCCTAHOBIICHUSI.

[loHsiTie © TEpPEeXOMHBIX d3JeMeHTaX. AMQOTEpHOCTh. [ CHETMUECKWA s  MEPEXOIHOrOo dJIEMEHTA.

[Tepuoanueckuii 3akoH u Ilepmoamyeckas cucrema xumudeckux sieMeHToB [l M. MenneneeBa. XuMuueckass OpraHu3alusl *KUBOW U HEKHUBOM
NpUpOibl. XUMUUYECKUNA COCTAB Si/Ipa, MAHTUU U 3eMHOM  KOpbl. ~ XHMHYECKME  JJIEMEHTBI B KJIE€TKaX  JKMBBIX  OpraHm3mMoB. Makpo- U
MUKPOAJIEMEHTBHI.

OO6oO0meHre cBemeHU O XUMHYECKHX peaknusax. Krnaccmdukamyss XUMAYECKHX pEakMid 1O pa3iiMiHbIM — TMPU3HAKAM:  «UHCII0O U COCTaB
pearvpyrommx U OOpasyloLMXCS — BEILECTB», «TEIIOBOM  Adexr, «HANPABIICHHEY, «U3MEHEHHE CcTerneHen OKHCJICHUSI JIEMEHTOB,
0o0pa3yIoIluX pearupyrolue BelIecTBay, «(as3a», «HUCIOJb30BaHUE KaTanu3aTopay. [loHsTHE O CKOpPOCTH  XUMH4YECKOM  peakuuu.  DakTopsl,
BIMSIIOIIME HAa CKOPOCTh XMMHYECKUX peakiuid. Katanuzaropsl u karanu3. MTHruOUTOphl. AHTHOKCHUIAHTHI.

JemoncTpanuu. Pazmuunsie popmsl Tadbmuns Jl. 1.MenneneeBa. Mozenu aTOMOB 31€MEHTOB

l—ro mepuomoB. Momens  CTpoeHHsI 3eMHOTO  Imapa  (TIOMepedHbId  pa3pe3).  3aBUCHMOCTh CKOPOCTH XMMHYECKOHW PEAKIUU OT MPUPOJIbI
pearupyroumux BemecTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM  PEaKIMM OT KOHLEHTpAlMd pPEarupyroluX BEIIECTB. 3aBUCUMOCTb  CKOPOCTU
XAMMYECKOM peakuud OT IUIOMAAA COMPUKOCHOBEHHS PEarupyrolMX BEIIECTB  («KUISIIMH CI0i»).  3aBUCHMMOCTh  CKOPOCTH  XUMHMYECKOM
peaKuMu OT TEMIIEpaTypbl PEArHpyOLIMX BEWIECTB.  ['OMOT€HHBIA M TETEPOreHHbIN KaTaau3bl. DepMEHTATUBHBIA  KaTaJlu3.
Wurubupoanue.

JlaGopaTtopHbie onbIThI 1. [lonydeHune rupokcuia MHKA U UCCIEIOBAHUE €ro CBOMCTB. 2. MoaenupoBanue nocrpoenus [leproanueckoil CUCTEMBI
xumuueckux snemeHToB Jl. M.MenneneeBa. 3. 3amemienue xene3oM Meau B pactBope cynbdara meau (I1). 4. 3aBUCUMOCTD CKOPOCTH  XUMHYECKOU
peakiMu 0T  MPUPOJBbl  PEarupyrolMx BEUIECTB HA  MPUMEPE B3aUMOJEHCTBUS KUCIIOT C METaJIaMU. 5. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkuu OT KOHIICHTPAIMHM PEArHPYIONIMX BEIIECTB HA MPUMEPE B3aUMOJCUCTBHUS IIMHKA C COJISTHOM KHCJIOTOM Pa3IWYHOM KOHIEHTpAuu. 6.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEAKUMHU OT ILUIOIIAJM CONPUKOCHOBEHMS PEArMPYIOIIMX BewecTB. 7. MoOIennpoBaHUE «KHUIIAILIErO CIos». 8.

3aBHCHMOCTD CKOpPOCTH XHUMHYECKOH PCaKur OT TECMIICPATYPhI pCarupyromux BCUICCTB HA IPUMEPE B3aUMOACUCTBHUS OKCHAA MEeOU (H) C pacTBOpOM



CEPHOI KHUCIIOTHI Pa3IUYHON TeMrepatyphl. 9. PasnoskeHue nmepokcuia BoIopoaa ¢ momoiisio okcuaa mapranna (IV) u karanaser. 10. OOHapyxeHue

KaTajaasbl B HEKOTOPBIX MUIIEBBIX MpoaykTax. 1 1. MuruOupoBanue B3anMOIEHCTBHSI KUCIOT C METaJUIaMH YPOTPOITHHOM.

Tema 1. MeTa/ibl

ITonoxenue meraiuioB B llepuoanyeckon cucreme xumuueckux 3iueMeHToB J[. M. Menpaeneesa.

Meramiueckasi  KpUCTAUIMYECKash pelleTKa W MeTAUIMYecKas XuUMu4deckas cBs3b.  OOmme gusuueckue cBoiictBa MeTawioB. CIUiaBel, HX

CBOMCTBA M 3Ha4YeHHE. XHUMHYECKHE CBOMCTBA META/UIOB KaK BOCCTAHOBHTEIICH, a TAK)K€ B CBETE UX IOJIOKEHHUS B DJIEKTPOXHUMHYECKOM STy

HanpsLKCHUH METAJIIOB.

Kopposuss metaiuioB U criocoObl 00psObl ¢ Held. Metambsl B mpupoze. OOmme crnocoObl MX HOTY4EHHs.

Oomas XapaKTePUCTHKA HIEJOYHBIX MeTa/LI0B. Mertauiel B npupozae. Obmme crocoOsl ux moimydeHws.  Ctpoenwe  atomoB.  Lllemounsie

METAUTl — TIPOCThIC BEHIECTBA. BaKHEWIME COSAMHEHHS IIENOYHBIX METAIOB —OKCHABL, THAPOKCHABI W COMM  (XJIOpHUIbI, KapOOHATHI,

Ccyib(aThl, HHUTpaThl), WX CBOMCTBA W TPUMEHEHHME B HAPOJHOM Xo3sdiicTBe. KanmmiiHble y100peHusl.

O0masi xapakTepucTHKA 3jieMeHTOB riaBHoii moarpynnsl Il rpymmel. Ctpoenue atomoB. LllenouHo3emenbHbIe METaILIbI — MIPOCTHIE
BEILIECTBA. BaxkHeiiime coeMHEHUS MIEMOYHO3EMEIIbHBIX ~ METAUIOB ~ —OKCHIBL,  THUIPOKCHIBI M COMM  (XJIOpHIbl,  KapOOHATHI,

HUTPATHI, Cylibdatel, pocdaTsl), UX CBOMCTBA U MPUMEHEHUE B HAPOJAHOM XO3SHCTBE.

Amomunuii. CtpoeHune artoma, ¢U3MYECKHME W XUMHYECKHE CBOMCTBA TpocToro BemiecTBa. COeMHEHUST aIFOMUHUS —OKCH U THAPOKCHII, UX

amoTepHBIii XxapakTep. Baxuelimme conu amroMuHus. [I[puMeHeHre amlOMUHUS U €70 COSTMHEHUH.

Keneso. Ctpoenue aroma, pusnyeckre 1 XMMHUYECKHE CBOMCTBA MpocToro BemecTra. I eHerndyeckue psaasl Fe2+ u Fe3+. Baxuelimue conn xenesa.

3HaveHME JKeJie3a U €ro COSAUHEHUM ISl PUPOJIBI M HAPOTHOTO XO3SMCTBRA.

JMemoncTpamuu. OOpasibl MEI0YHBIX U MIEIOYHO3EMETbHBIX MeTaiuioB. OOpa3sibl cIuiaBoB. B3aumojelicTBre HATpHs, JTUTHS M KaJdblUs C BOJOM.

BzaumopeiicTBie HaTpus U MarHus ¢ KUciIopoaoM. B3anmozgeiictBue meTamioB ¢ Hemetaamu. [lomyuenue ruapokcunos sxenesa (1I) u (11I).

JlabopaTopHble onbIThl 12. B3aumoeicTBuE pacTBOPOB KUCIOT U cojieil ¢ MeTauiamu. 13. O3HakomiieHue ¢ pyaamu xenesa. 14. OxpaivBaHue

MJIAMEHU COJISIMU IICJIOYHBIX METa/IoB. 15. B3aumopeiicTBue kanbiust ¢ Bogou. 16. [lomydyenne ruapokcuia Kaablids U UCCIICOBAHNUE €T0 CBOMCTB.

17. TlomydyeHue TUAPOKCHIA ATIOMUHMS M HUCCIEJOBAaHHME €ro CBOMCTB. 18. BzaumopeictBue xene3a ¢ cofisHOM kucinotoil. 19. Ilomydenue

ruapokcunoB xenesa (I1) u (II1) u u3yueHnue ux cBOMCTB.



Tema 2. [Ipaktukym 1. CBoiicTBa MeTA/UIOBH UX COeIMHEHUI

1. OcyuiecTBiieHHE LETIOYKN XUMUYECKUX MpeBpalieHuil. 2. [lonydyeHue u cBoiCTBa coelMHEHUN MeTauioB. 3. PemieHue skcriepuMeHTalbHbIX 3a/1a4
Ha pacrio3HaBaHUE U MOJy4YeHHE COoeluHEeHN MetaiwioB. [Ipu Byx4yacoBOM IUIAaHUPOBAHMM IPOBOAMTCS TOJBKO MpaKTUYeckas padora

Tema 3. HemeTasibl

OOmass XapakTepUCTUKa HEMETAIUIOB: MoJjioxkeHue B [lepuommyeckoil cucreme xumuueckux dnemeHToB [l I.MeHneneeBa, 0COOCHHOCTH CTPOCHHS
aTOMOB, 3JIEKTpooTpuniateabHOCTh (D0) Kak Mepa «HeMeTaumaHoCTH», pan 0.  Kpucrawmdeckoe  CTpoeHHE  HEMETAUIOB  —  IPOCTBIX
BerecTs.  Asorpormst. usndeckue cBOKWCTBA HEMETAIIOB. OTHOCUTEIBHOCTh NOHATHI «METAIUD U «HEMETAILD».

Bonopon. Ilonoxenne Bomopona B Ilepuommueckoid cuctemMe xummueckux 2nemeHToB JI. M. MenpaeneeBa. CTpoeHue aroma U MOJIEKYJIBI.
®uznyecKkrue 1 XMMUYECKHE CBOMCTBA BOJOPO/IA,Ero NOJyUYEeHUE U IPUMEHEHHUE.

Bona. Crpoenne monekynsl. Bomopomnas xumudeckass CBsi3b. DuU3MUECKHE CBOWCTBA BOABl. AHOMaJIMM CBOMCTB BOIBI. [mapoduiabHbIe U
ruipodoOHbBIC BelecTBAa. XUMHUYECKHUE CBOMCTBA BOAbl. KpyroBopor Boapl B mpupoxe. Bomoouncrka. Aospammsi BOAbL  BbITOBBIE  (PUIIBTPHL
MunepanbHbie BOJbI. JucTuiinpoBanHas BoJia, €€ NOJy4YeHUE U IPUMEHEHUE.

O0mass xapakrepucruka rauoreHoB. Crtpoenue aromoB. IIpocTeie BelllecTBA M OCHOBHBIE COCAMHEHHMSI TaJlOTEHOB, HX CBOMCTBA. Kpartkue
CBeEHU O xJjope, Opome, ¢grope u uoje. [I[pumeHeHne raloreHoB U UX COETUHEHUI B HAPOJTHOM XO3SICTBeE.

Cepa. CtpoeHue aTroma, aJUIOTPOIUsS, CBOWMCTBA M TNpUMeHeHHue pomoOmueckoir cepbl. Okcuabl cepol (IV) m (VI), ux momydenume, CBOWCTBA U
npumeHeHue. CepHasi KMCIIOTa U €€ COJIM, X IPUMEHEHUE B HAPOAHOM X03siicTBe. [[pon3BOICTBO CEPHOU KUCIIOTHI.

A3ot. CTpoeHHe aTromMa ¥ MOJIEKYJIbl, CBOMCTBA MPOCTOrO BELIECTBA. AMMUAK, CTPOEHHUE, CBOMCTBA, MOJIy4YeHHE U npuMeHeHue. Conu aMMOHMS, UX
cBoiicrBa u npumenenue. Okcupl azota (1) u (IV). A3otHas kucnora, ee cBoiicTBa U NpuMeHeHue. HutpaTtsl 1 HUTPUTHI, pobieMa UX COJIEp/KaHus B
CEJIbCKOXO35UCTBEHHON MPOAYKIMU. A30THbIe ynoOpenus. @ocgop. CrpoeHue aroma, auioTporus, CBOMCTBa Oemoro u kpacHoro docdopa, ux
npumeHeHne. OcHOBHbIE coeuHeHus: okeul gpocdopa (V) u oprodocdopnas kucnora, pocpatsl. Dochopubie ynoOpeHus.

Yraepoa. CtpoeHrne aTtoma, auioTporus, cBoicTBa Moaudukarnmii, nmpumenenune. Oxcuapl yriepona (II) m (IV), ux cBoiicTBa M NpPUMEHECHHE.
KapOoHnaTsl: KanpLuT, coAa, NOTall, UX 3HAYEHHE B IPUPOJIE U KU3HU YEJIOBEKA.

Kpemnuunii. CtpoeHue aTtoma, KPUCTAIMYECKUNA KPEMHHH, ero cBoiicTtBa M npumeHenue. Oxcun kpemuus (IV), ero mpupoaHbie pa3HOBHIHOCTH.

Cunukatel. 3HaYCHUE CO€OUHEHUI KpEMHHA B ’KMBOI U HEXKUBOH npupone. [ToHsTHE O CUIIMKATHOM MPOMBIIIJICHHOCTH.



JemouncTpanuu. OOpasifsl raJIoTeHOB — MPOCTHIX BENMIECTB. B3anMoieiicTBIe rajloreHOB ¢ HaTpUEM, C AIFOMHHUEM. BEITECHEHHE XJIOpOM Opoma HiTu
MoJa U3 PacTBOPOB MX coJieil. B3auMoaencTBue cepbl ¢ METaJUIaMH, BOAOPOJAOM M KHUCIOpOAOM. B3anmoneiicTBUE KOHUEHTPUPOBAHHON a30THOMU
KHUCIOTHI ¢ Menbto. [lormomienue yrieMm pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccraHoBienue meau u3 ee okcuja yriaem. OOpasibl NPUPOAHBIX
coemMHEHUI XxIiopa, cepsl, (ocdopa, yraepoaa, kpemuus. OOpa3ipl BaXHEUIIUX AJIE HAPOIHOTO XO3sMCTBAa Cynbh(haToB, HUTPATOB, KapOOHATOB,
docdaroB. OOpasipl crekna, kepamuku, neMmeHta. Jlagopatopusie onbiThl. 20. Tlomydenme m pacmoszHaBanue Bojopona. 21. HMccnemoBanue
MOBEPXHOCTHOT'O HATSXKEHUS BOAbL. 22. PacTBopeHue nepMaHraHaTa Kajius WiId MEIHOTO Kyrnopoca B Boze. 23. ['uaparanus 00€3B0KE€HHOTO cyibdaTa
menu (II). 24. UsroromneHwe TrumcoBoro otnevarka. 25. O3HAKOMIIGHHE C KOJUICKIMEH OBITOBBIX (GUILTPOB. 26. O3HAKOMJIEHHE C COCTaBOM
MUHepanbHOU Bojbl. 27. KauecTBeHHast peakuus Ha rajoreHua-uonsl. 28. [lonyuenue npacno3zHaBanue kuciaopoja. 29. 'opeHue cepbl Ha BO31yXe U B
kucnopone. 30. CpoiictBa pazbaBieHHON cepHOUl KucioThl. 31. M3yuenue cpoiicTB ammuaka. 32. Pacno3HaBaHue coneii ammoHus. 33. CBolicTBa
pa30aBiieHHOIN a30THOM KucnOThl. 34. B3aumozeiicTBie KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Menpto. 35. ['openue dochopa Ha Bo3nyxe U B
kuciopose. 36. Pacno3naBanue gocdaros. 37. ['openue yris B kuciaopoze. 38. [lomyueHne yroapHOM KWCIOTBI W M3ydeHHE ee  CBOMCTB.  39.
Ilepexon kapOonaroB B ruapokapOoHatsl. 40. Pasnoxxenue runpokapoonara Hatpus. 41. [TonydeHne KpeMHEBOUM KUCIOTHl U H3yUEHUE €€ CBOMCTB.
Tema 4. [Ipaktukym 2. CBoiicTBa coelMHEHHII HEMETAJLIIOB
1. Pemienne skciepuMeHTANBHBIX 3a0a4 1o Teme «lloarpynmna rasoreHos». 2. PelieHne 3KCepuMEHTaIBHBIX 337a4d 110 temMe «lloarpymma
KHCIopoaay». Pemienue sxkcrepuMeHTanbHbIX 3a1a4u 1o teme «[loarpynna azora». 4. Pemenue skcrepuMeHTalIbHBIX 3324 10
teme «llonrpynma yriepoma». 5. Ilomydyenwe, coOupaHue u pacro3HaBaHUE ra3oB. [Ipw JABYX4acoBOM IUTAHUPOBAHMM MPOBOJAATCS TOJIBKO
npaxkTuueckue padotsl 1,2 u 5.
Tema 5. O6001IeHUEe 3HAHNH O XUMHMHU 32 KypC OCHOBHOM mKoJbI. [loagroroBka k rocynapcrsenHoi uToropoii arrecrauuu ('MA)
Ilepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux snemeHToB [[. U.MenneneeBa. dusndeckuidi CMbICI HOPSAIKOBOIO HOMEPA HJIEMEHTA,
HOMEPOB MEPUOJA U TPYIIIbl. 3AKOHOMEPHOCTU W3MEHEHUSI CBOMCTB 3JIEMEHTOB M UX COEIMHEHUN B MEPUOJAAX U TPyMIax B CBETE MPEICTaBICHUHN O
CTPOEHHM aTOMOB 3JIEMEHTOB. 3HadeHue [lepruoguueckoro 3aKoHa.

BI/II[BI XUMHYECKHNX CBI3€H M THIIBI KPUCTATINIMICCKUX PCIICTOK. BzanmocBs3b CTPOCHUA U CBOIMCTB BCIICCTB.



Knaccugukamuss XUMUYECKUX PEeaKkUui Mo pa3IMyHBbIM MPH3HAKaM (YHCIO M COCTAaB Pearupyrommx U oOpa3yIOLIMXCs BELIECTB; HATMYHE TPAHUIIBI

paznena (a3; teroBoil 3P eKT; M3MEHEHHE CTENEHEH OKMUCIEHUS aTOMOB; MCIOJIb30BAHHME KaTajau3aTopa; HampaBjieHue mporekaHus). CKoOpocTh

XUMHYECKHUX peakiuii U (hakTopbl, BIusA0mKe Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEaKIUN U CIOCOObI CMEIIEHUS! XUMUYECKOTO PaBHOBECHSI.

[Ipocteie u cnoxHBbIE BemectBa. MeTawibl M HeMeTaulbl. ['eHeTmueckue psiipl MeTauia, HeMeTaula M nepexogHoro  meramwia.  OKcHpl

W TUAPOKCHABI  (OCHOBaHWS,  KHCJIOTHI, aM(OTEpHBbIC THIPOKCUIBI), coln. VX cocTas, KiaccuuKaiys U oO0IIMe XUMUISCKIE CBOMCTBA B CBETE

TEOPHH JIEKTPOIUTUUECKON auccoruanuu. PezepBHoe BpeMsi—6— 4. (BO3MOKHOE MCITOJIb30BAHHE: MPOEKTHAS JEATEIBHOCTD — 34)
Y4eOHO-TeMaTHYECKHI IJIAH

Temamuueckoe naanuposanue (8 Knacc)

Ne paspnena | Ha3Banue pa3zgena, rinas KosmmuectBo yacoB
Bcero N3 Hux (hopMBI KOHTPOJIS)
KOHTPOJIBHBIX pabOT | MpakTU4YeCKuX padboT
1 Bsenenne 7 -
2 ATOMBI XUMHUYECKHX 3JIEMEHTOB 9 1 -
3 [IpocTele BeuecTBa 6 -
4 CoennHeHus] XUMUYECKUX DJIEMEHTOB 13 1 -
5 VM3MeHeHHus, IPOUCXOASIIUE C BEIECTBAMU 10 1 -
6 [Ipaktukym Ne 1. [Ipocreiinue onepamuu ¢ BEIEeCTBOM. | 5 - 5
7 PactBopenune. PactBopel. Peaknmu wonHoro obmena u | 10 1 -
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
8 [TpakTukym Ne 2. CBoiicTBa pacTBOPOB IEKTPOJIUTOB. 4 - 4
O6o006uienue u cucrematuzanus 3YH. 4 1 -
[TonroroBka W HamWcaHue€  MTOTOBOM KOHTPOJIbHOM
paboThl. XUMHS U KHU3Hb.
WUTOTO 68 5 9

Temamuueckoe nananuposanue (9 knacc)

Ne ypokos | Ha3Banue pasnena, rias KoaungecTBo yacoB
Bcero W3 Hux (popmbl KOHTPOIIS)
KOHTPOJIBHBIX paboT MPaKTUYECKUX paboT
1 Beenenne. OOmmas xapakTepUCTUKa XMMUYECKUX 3JIEMEHTOB U | 9 1 -
XUMHUYECKHUX peakuuiiml lepuognyeckuit 3aKOH u




[lepuonnueckas cucrtemMa XuMHuYecKux odnemeHtoB J[. U.

Menneneena
2 Mertasibl 19 1 3
3 Hemeranisl 23 1 2
4 OpraHnnyeckue BenecTra 11 - -
5 O0600u1eHre 3HaHUK IO XMMUH 32 KYPC OCHOBHOM IIIKOJIBI. 6 1 -
6 Htoro 68 4 5

IlepeyeHb MpaKTHYECKUX PadOT, KOHTPOJIbHBIX Pad0T, TPEOOBaAHNS K MOATOTOBKE YUAIMXCS MO MPeAMETy
Crnrcok mpakTHYecKux pabot 8 kiacc:
1. Ilpuemvl oopawenus ¢ rabopamopuvim 060pyoosanuem u Hazpesamenvuvimu npubopamu. Ilpasunra mexnuxu bezonacrocmu npu pabome 8
Xumuueckom Kabuxeme.
2. Habnwooenus 3a copsaweti ceevol.
. Ananuz nouewl u 600vl. PK
. Ilpuznaxu xumuueckux peaxyuil.

. Ilpucomoenenue pacmseopa caxapa u pacuyem e2o Maccosou 001U 8 pacmeope.

3

4

5

6. Honuvie peaxyuu.
7. Venosus npomexanusi xumuyeckux peaxyuii Mexicoy pacmeopamu 3eKmpoaumos 00 KOHYd
8. Ceoticmea Kuciom, 0CHOBAHUL, OKCUOOB U COIeU

9. PeweHue sxcnepumenmanbHsix 3a0ay.

Cnrcok KOHTPOJIbHBIX paboT § Kiacc:

1. KonrtponpHas pabota Ne 1 «ATOMBI XMMUYECKUX IJIEMEHTOBY.

Kontponbhas padora Ne 2 «CoemMHEHUSI XUMHUYECKHUX JIECMEHTOBY.

KOHTpOJ’IBHaH pa60Ta Ne 3 «M3meHeHUs MMPpOUCXOAAIIHNEC C BEIICCTBAMUY .

Konrpomnsnas padora Ne 4 «PactBopeHue, pacTBOPBI».

wok »w N

HToroBasi KOHTpOJIbHAsE PaboOTa 3a Kypc 8 Kiacca

Pe3yabTarhl 0CBOCHUSI KOHKPETHOIO Y4e0OHOI0 npeaMeTa




OcHOBHBIC NOHATHS XUMHUH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX NPEACTABJICHUIH)

BrIITyCKHHUK Hay4dnTCA:

* ONUCBIBATh CBOMCTBA TBEP/BIX, KHUIKHUX, [A3000pa3HbIX BELIECTB, BBIAEIAA UX CYIIECTBEHHbIE IPU3HAKMY;

* XapakTepU30BaTh BELIECCTBA II0 COCTaBy, CTPOCHHUIO U CBOWCTBAM, YCTAHABIMBATb IPUYMHHO-CIECIACTBEHHBIC CBI3U MEXKIY JaHHBIMU
XapaKTEepUCTUKAaMU BEILECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKUX IOHATHH «aTOM», «MOJIEKYJIa», «XHMHYECKHM 3JIEMEHT», «IPOCTOE BEIIECTBO», «CIIOKHOE
BELIECTBO», «BAJICHTHOCTB), UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* n300pakaTh COCTaB MPOCTEHIINX BEHIECTB C MOMOILBIO XUMUYECKUX (POPMYN M CYLITHOCTb XMMHYECKHX PEaKIUil ¢ MOMOLIbI0 XUMHUYECKUX
YPaBHEHUH;

* BBIYUCJISITh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MAaccChl BELIECTB, @ TAKKE€ MACCOBYIO JIOJIF0 XMMHUYECKOIO JIEMEHTA B COEIMHEHMSIX
JUISL OLICHKH MX ITPAKTUYECKON 3HAYMMOCTH;

* CPaBHMBAThb I10 COCTAaBY OKCHU/Ibl, OCHOBAHUs, KUCIIOTBI, COJIH;

* KJIaCCI/I(bI/H_II/IpOBaTB OKCHABI 1 OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTBI X COJIA 11O COCTABY,

* OIIMCBIBATh COCTAB, CBOMCTBA U 3HaUEHUE (B MPUPOJAE U MPAKTHUECKOHN JEATEIbHOCTH YEJI0BEKA) MPOCTHIX BEUIECTB — KHUCIOPO/a U BOJOPOAA;

* 1aBaTb CPAaBHUTEIBHYIO XapaKTEPUCTUKY XUMUYECKHUX JIEMEHTOB U BAKHEHIIINX COCIUHEHUI €CTECTBEHHBIX CEMENUCTB LIEJIIOYHBIX METALUIOB U
rajOreHoB;

* [IOJIb30BATHCS JTA0OPATOPHBIM 000PYJOBAHUEM U XUMUYECKOH MOCYI0H;

® IPOBOAUTDL HCCJIIOKHBIC XHUMHUUYCCKHUE OIIBIThI U H&6J’IIO)I€HI/I$I 33 W3MCHCHUSIMHU CBOMCTB BCIICCTB B IIPOLECCE UX npeBpameHHﬁ; CO6J'IIOI[3TI)

ImpaBujia TEXHUKHU 0e30macHOCTH IIpU IMIPOBEACHNN H&6HIO,I[€HHI>’I " OIIBITOB;

* paznuy4arthb JKCIEPUMEHTAIBHO KHCJIOTBI u mEN0YH, HOJIb3YSICh UH/IUKAaTOpaMH;
0CO3HaBAaThb HEOOXOAUMOCTb coOuoIeHHs Mep 6e3omacHOCTH npu oOparieHuu c KHCIIOTaMU u
IIEJI0YaMHU.

Bbll’lyCKHMK noJiydunt 603MOACHOCNIb HAYYUMbCA.!

* 2pamomHo 06pau;amb0}z C seuyecmeamu 6 noeceonesHou IHCU3HU,



* 0CO3HABAMb HEOOXOOUMOCTb COONIO0EHUS NPABUIL IKOTOSUYECKU DE30NACH020 NOGedeHUs 8 OKPYicaloujeli NpUpoOHoll cpede;

* NOHUMAMb CMbBICT U HeoOXO0OUMOCMb COONI00EHUs. NPEONUCAHUL, NPedlazaemMvlX 6 UHCMPYKYUSAX NO UCNOJb30BAHUIO JIeKAPCMS, CPeoCcme
ObIMOBOU XUMUU U OP.;

* UCNONL308AMb NPUOOPEmMENHbIEe KII0Uesble KOMNEMeHMHOCMU NPU BbINOJHEeHUU UCCIe008AMeNbCKUX NPOEKMOo8 N0 U3YYEeHUI) C8OUCMS,
Ccnoco608 noyuenust U pacno3HA8AHUS BEUYeCmE,

* pazBuBamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCmB8a YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ mexcmamu
VUeOHUKA U OONOJHUMENbHOU TUMepamypotl, CNPA8OUHbIMU MAOIUYAMU, NPOSABISAMb 20MOBHOCIb K YBAICEHUIO UHOU MOYUKU 3PEHUsL NPU 00CYHCOeHUU
Pe3VIbmMamos 8blNOJIHEHHOU pabombl;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUieCmBax U XUMUUECKUX NPoYyeccax, KPpUmudecku OMmHOCUMbCSA K NCe8OOHAYYHOU UHpopmayuu,
HeOd0bpOCOBeCMHOl peKiiame, Kacaroujelucs UCNONb308AHUSL PA3TUYHBIX 8eUieCE.

IHepuoauyeckuii 3aK0H ¥ epuoANYECcKas cucTeMa xumu4ieckux 3jeMeHToB [I. U. MenneneeBa. CTpoeHue BemecTBa

BblIlyCKHUK HAayuuTCA:

* KJIACCU(UIIUPOBATH XUMHUYECKHE DIIEMEHTBHI Ha METAJUIbI, HEMETAJUIBI, AJIEMEHTBI, OKCHbI ¥ THIPOKCH]IBI KOTOPBIX aM(OTEPHBI, © MHEPTHHIC
AJIEMEHTHI (Ta3bl) 711 OCO3HAHMS BaXXHOCTH YIIOPSIOYCHHOCTH HAYYHBIX 3HAHUIA;

* PacKphIBaTh CMBICI Nepuouyeckoro 3akoHa . . Menneneena;

* OMKCHIBATh U XapaKTEPU30BaTh TAOMHUHYIO POPMY NEPUOTUIECKON CUCTEMbl XUMHUECKUX 3JIEMEHTOB;

* XapaKTEepU30BaTh COCTAB ATOMHBIX SIJIEP U PACIPECICHUE YUCIA JIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM aTOMOB XMMHUYECKUX JIEMEHTOB MaJIbIX
MEPHOJIOB MEPUOTUUECKON CUCTEMBI, a TAKKE Kaaus U KaJbIIUs,

* pa3nuyaTh BUJIbI XUMHUYECKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HETIOSPHYIO M METAINTHYECKYIO;

* U300pakaTh NMEKTPOHHO-UOHHBIE ()OPMYIIBI BEIIECTB, 0OPA30BAHHBIX XUMHUUYECKUMHU CBSI3IMU Pa3HOTO BU/A;

* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHHS MX KPUCTAJUTMUYECKUX PEHIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METAINTMYECKUX

* XapaKTepU30BaTh XUMUYECKHUE DJIEMEHTHl U WX COCIWHEHUS Ha OCHOBE TOJIOXKCHHS DJIEMEHTOB B IMEPHOJUYECKONW CHUCTEME W OCOOEHHOCTEH
CTPOCHHUS MX aTOMOB;

¢ OIIMCBIBATb OCHOBHBIC 3TAIlbl OTKPBITUA I[ H. MenaeneeBeM NEpUOANICCKOI0 3aKOHa " HepHOﬂquCKOﬁ CUCTEMBI XUMHNYCCKHX 3JICMCHTOB,



YKU3Hb U MHOIOOOpAa3HYI0 HAyUHYIO I€ATEIbHOCTh YUEHOTO;

* XapaKTEepU30BaTh HAYYHOE M MUPOBO33PEHUYECKOE 3HAYEHUE MEPUOIUUECKOr0 3aKOHA U MIEPUOANIECKON CUCTEMbI XUMHUUYECKHUX d7eMeHToB 1. U.
MeHnneneena;

* OCO3HABaTh HAYYHBIE OTKPBITHS KaK pe3yJbTaT IJIUTENbHBIX HAONIOJCHUN, OMBITOB, HAyYHOU MOJEMHKH, MPEOJOJNCHUS TPYIHOCTEH U
COMHCHHI.

Buinycknuk nonyuum 603modxcHoOCmMb HAYYUMbCA.!

* 0CO3HABAMb 3HAYEHUE MEOPEeMUUEeCKUX 3HAHULL 01 NPAKMUYECKOU 0essmelbHOCMU Yel08eKd,

® onucsleanms U3y4eHHble 06’b€K771bl KakK cucmembsl, NpUMEHA I0SUKY CUCIEMHO20 ARHAalu3a,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUHeCKOU CUCMeEMbl XUMUYECKUX IIeMEHMO8 051 O00bACHEeHUs U Nped8UOEeHUsT CBOLCE
KOHKDEMHbIX 8eujecma,

* pazsusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCMBOM VenyOneHus 3HAHULL 00 UCMOpUU CMAHOBIEHUS XUMUYEeCKOU HAyKu, eé

OCHOBHbIX nOH}Zmuﬁ, nepuoduquKoeo 3AKOHA KAK OOHO20 U3 GAJCHEUUUX 3AKOHO8 npupodbl, a maKoice 0 COBPEMEHHbIX 00CMUINCEHUSX HAYKUu u

MEeXHUKU.

MHoroo0pa3ue XUMHYeCKUX peaKkuuii

BbinmyckHUK Hay4uTCs:

* O0BSICHATH CyTh XUMHUYECKUX MPOLIECCOB U UX MPUHIUIUAIBHOE OTIANYHE OT (PU3UUECKUX;

* Ha3bIBaTh IIPU3HAKYU U YCJIOBUS IIPOTEKAHUS XUMHUECKUX PEAKLINM;

* YCTaHABJIMBATh IPUHAIEKHOCTh XUMUUECKON PEAaKIMU K ONpeeIEHHOMY TUITY 110 OJJHOMY U3 KJIACCU(PUKALMOHHBIX IPU3HAKOB: 1) [0 YnCiIy U
COCTaBY MCXOJHBIX BELIECTB U NPOAYKTOB PEAKIMU (PEaKLUN COCAUHEHMs, pa3I0KEeHUs, 3aMELEeHUs U 00MeHa); 2) 10 BBIIAEICHUIO WU MOIJIOLICHUIO
TEIJIOThl (pEeakUuu SK30TepPMUYECKUE M DHIOTEPMUYECKHE); 3) IO HM3MEHEHUIO CTENeHEW OKHCICHUS XUMHUYECKHX OHIIEMEHTOB (peakuuu
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHEIC); 4) IO 00paTUMOCTH Tpolecca (peakiuy o0paTuMblie U HEOOpaTUMBbIE);

* Ha3bIBaTh (PAKTOPBI, BIUSIOLIME HA CKOPOCTh XMMHUYECKUX PEaKIIUM;

* Ha3bIBaTh (PAKTOPBI, BIUSIONINE HA CMEIIEHNE XUMUUYECKOI'O PABHOBECHS;

¢ COCTaBJIATb YPAaBHCHUA BHCKTpOHHTquCKOﬁ Jucconuanumn KHCJIOT, I_I_ICJ'IO‘-ICI\/'I, COJ'ICI\/’I; IIOJIHBIC H COKpaH_IéHHLIe HOHHBIC YpaBHCHHA peaKI_lI/Iﬁ



06M€Ha; YpaBHCHHA OKHUCIIMTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ;

* IPOTHO3UPOBATh MPOAYKTHl XMMHUYECKHX pEaKIUil 1Mo ¢GopMyliaM/Ha3BaHUSIM MCXOJHBIX BEIIECTB; OIpPEIEISITh HMCXOJHBIE BEIIECTBA I10
(dbopMynaM/Ha3BaHUSAM NPOJYKTOB PEaKUH;

* COCTaBJIATh YpaBHEHMsI PEaKIUil, COOTBETCTBYIOIIMX MOCIEIOBATEIBHOCTU («LEMOYKE») MPEeBpaIeHH HEOPraHWYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB;

® BBISBJIATH B ITPOLCCCE SKCIICPUMCEHTA IMPU3HAKHU, CBUACTCIBCTBYIOIHUE O IIPOTCKAHUU XUMHYECKOH pCaKknumn;

* IPUTOTOBJISATH PACTBOPSHI C ONPEIENEHHON MacCCOBON J0J1el paCTBOPEHHOTO BELLECTBA;

* OIPEIENATh XapaKTep Cpeabl BOAHBIX PACTBOPOB KUCIIOT U IIEJI0UEH 10 N3MEHEHUIO OKPACKU MHIUKATOPOB;

¢ IPOBOAWTDH KAaUCCTBCHHBIC PCAKIIUHA, TOATBCPKAAIOINNC HAJIMYHUEC B BOOAHLIX paCTBOpax BCUICCTB OTACIIBHBIX KATUOHOB U aHUOHOB.

Buinycknux noayuum 603mModicHOCmb HAYUUMbCAL:

* COCMABNAMb MONEKYIAPHbIE U NOJHbLE UOHHBIE YPAGHEHUS NO COKPAUWEHHBIM UOHHBIM YPAGHEHUAM,

® npueodumb npumepbol peam;m?, nOdeQprCddIOWMX cyuleCmeoeaHue 63auMocesiasu Meofcay OCHOBHbIMU KlACCAMU HeOp2aAHU4YeCKUxX eeuecme,

* NPOCHO3UPOBAMb PE3YIbMAMbl B030€UCMBUS PA3TUYHBIX (PAKMOPOE HA U3MEHeHUe CKOPOCMU XUMUYECKOU peaKyui;

* NPOCHO3UPOBAMY PE3VIbMANMbl 6030€UCMEUs PA3TIUYHBIX YAKMOPOE HA CMEWeHUe XUMUYECKO20 PABHOBECUS.

MHuoroo0pa3ue BelecTn

BbINyCKHUMK Hay4YuTCS:

¢ ONpCacCIATh MPUHAAJICIKHOCTD HCOPraHMYCCKHUX BCHICCTB K OAHOMY M3 M3YUCHHBIX KJIaCCOB/prrll'IZ METaJJIbl U HEMETAJ1JIbl, OKCHUAbI, OCHOBAaHHAA,
KUCJIOTBI, COJIU;

* COCTaBJIATh ()OPMYJIbI BEIIECTB 10 UX HA3BAHUSAM;

* OIPEIENATh BAJIEHTHOCTh U CTEIIEHb OKMCIICHUS DJIEMEHTOB B BEILECTBAX;

¢ COCTaBJIATH d)OpMYJIBI HCOPraHN4YCCKUX COCI[I/IHCHI/Iﬁ 110 BAJICHTHOCTAM U CTCIICHAM OKUCJICHUSA 3JICMCHTOB, a4 TAKIKEC 3apsAJaM HOHOB, YKa3aHHBIM
B Ta0JUIE pAaCTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHMs (PU3MUECKUX U XMMUYECKHX CBOWCTB IPOCTHIX BEIIECTB (METAIJIOB U HEMETANIOB) U MX BBICIIUX

OKCHIOB, O6pa3OBaHHLIX 9JICMCHTAMH BTOPOI'O U TPETHETO IIEPHUOIAOB;



* Ha3bIBATh OOIIME XUMHUECKUE CBOMCTBA, XapaKTEPHBIE JUIS TPYIII OKCHIOB: KHCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEpPHBIE /Ul KaXKJOTO U3 KJIAaCCOB HEOPTaHMYECKUX BELECTB: KUCIOT, OCHOBaHU, COJIEH;

* IPUBOJUTH  MPUMEPbl  pPEAaKUM,  MOATBEPXKJAOIIMX  XUMUYECKHME  CBOMCTBA HEOPraHMYECKHMX BELIECTB: OKCHUIOB, KHCIIOT,
OCHOBAaHUI U COJICH;

* OIPEIENATh BEECTBO-OKUCIUTED U BELLIECTBO-BOCCTAHOBUTEND B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINAX;

* COCTaBJIATh OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIN OanaHc (AJ11 M3YUYEHHBIX Peakiyil) o NpeasioKEHHBIM CXeMaM peaKlnid;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI, OATBEPHKAAIOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

* IPOBOJIUTH J1a0OPATOPHBIE OMBITHI MO MOJYYECHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB: BOJOPOJA, KUCIOPOAa, YIJICKUCIOro ra3a, aMMHaKa;
COCTaBJISITh YPABHEHUS COOTBETCTBYIOLIUX PEAKILUH.

Buvinycknux nomyuyum 603mMoicHOCMb HAYYUMBCA:

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA eUieCm8 Ha OCHO8E UX COCMABa U CIMPOEHUsl;

* IPOCHO3UPOBAMb ~ CHOCOOHOCMb — 8ewecmed  NposiGaAmb  OKUCIUMENbHble WU 80CCHAHOBUMETIbHbIE CEOUCMBA C YUEMOM cmeneHell
OKUCTIeHUsL DIEMEHMO8, BXO0SUWUX 8 €20 COCMA8;

* BbIAGIAMb CYUECNBOBAHUE 2eHEMUUECKOU 83AUMOCEA3U MeNCOY Beuecmeami 8 psioy: NPOCMoe 6eujecnmeo — OKCUO — SUOPOKCUO — COTb;

* Xapakmepuzoeams 0coowvle C0UCMB8a KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,

* NPUBOOUMb NpUMEPDLL YPABHEHULl PeaKyull, 1edCauux 6 0CHO8e NPOMBIULIEHHbIX CNOCOD08 NONYUeHUs AMMUAKA, CepHOU KUCIOmbl, Yy2YHa U
cmanu,;

* onucwieams uzuieckue u XUumMuieckue npoyeccyl, AGNAIOWUECs YACMbIO KPY208OPOMA 8eUieCms 8 npupooe;

* 0P2aHU308b16aMb, NPOBOOUMb YUEHUYECKUE NPOEKMbl NO UCCIE008AHUIO CBOLICINE 8eUeCE, UMEIOUUX 8ANCHOE NPAKMUYECKoe 3HAYeHUe.

KonTposbHbie mapamerpsl oneHku goctukennii ®I'OCa yyammumucs no npeaMery
1. Ouenka ycTHOIo 0TBeTA.
Ot1merka «5»

- OTBET IOJIHBIM U IPABUJIbHBIA Ha OCHOBAaHUU U3YYEHHBIX TEOPUIL;

- MaTepuall U3JI0OKCH B onpeneneHHoﬁ JIOTUYECKOH MMOCJICAOBATCIIBHOCTH, IMTCPATYPHBIM A3BIKOM;



- OTBET CaMOCTOSITCIIbHBIMN.
OtBeT «4»
- OTBET IOJIHBIN ¥ NIPABWJIHHBIA Ha CHOBAHWU U3YUYEHHBIX TEOPHI;
- MaTepual U3JI0KEH B OMPEEIICHHON JJOTHYECKON MOCIeI0BaTeIbHOCTH, MPU 3TOM JIOMYIICHBI JIBe-TPU HECYIIECTBEHHbIE OMIMOKH, UCTIPABICHHbBIE
10 TPeOOBAHUIO YUUTEIIS.
OrmeTka «3»
- OTBET IOJIHBIH, HO MPH ATOM JIOMYIIIEHA CYIIeCTBEHHAs OIIMOKA MIJIM OTBET HEMOJIHBIN, HECBSA3HBIM.
OTtmeTKka «2»
- MpU OTBETe OOHAPYKEHO HETMOHMMAHWE YyYallMMCS OCHOBHOTO COJCpXKaHHUS yd4eOHOro Marepualia WM JOMYIIEHBbI CYIIECTBEHHBIC OIIMOKH,

KOTOPBIC y‘-IaHH/II\/'ICSI HE MOXCT UCIPABUTH IIPHW HABOJAAIIHNX BOIIPOCAX YUHUTECIA, OTCYTCTBUC OTBCTA.

2. OueHKa IKCIIEPUMEHTAIBHBIX yMeHuii. OIIeHKa CTaBUTCS HA OCHOBAaHUM HAOIIOACHUS 32 YUAIIUMUCS U MUCbMEHHOTO OTYeTa 3a paboTy.
OT1MmeTka «5»:
- paboTa BHITIOJIHEHA ITOJTHOCTHIO U TIPABHIIBLHO, CJEJIaHbI IPABMIILHBIC HAOJFOICHUS U BBIBOIBI,
- DKCIIEPUMEHT OCYIIECTBJIEH IO IUIaHY C YYETOM TEeXHUKU O€30MMaCHOCTH U MPaBHII pabOThI C BEIIECTBAMU U 000PYI0BaHUEM;
- TPOSIBJICHBI OPTaHU3ALMOHHO - TPYAOBBIE YMEHHS, MOAIEPKUBAIOTCA YMCTOTa pabodero MecTa W MOpPsAOK (Ha CTOJe, SKOHOMHO HCIOJB3YIOTCS
PEaKTHUBBI).
OTMmeTKa «4» :
- paboTa BBINOJIHEHA MPABWIBHO, CJENaHbl MpPaBUIbHbIE HAONIOEHUS W BBIBOJBI, HO MPU ITOM HKCIEPUMEHT IPOBEJIEH HE MOJIHOCTHIO HIIU
JIOTIYIIEHBI HECYIIECTBEHHBIE OIIHMOKH B pabOTE C BEIIECTBAMU U 00OPYIOBAaHHEM.
OT1MmeTKa «3»:
- paboTa BBINOJIHCHA NMPABWIHHO HE MEHEE YeM HAIOJIOBHHY WJIM JIOMYIICHA CYIISCTBCHHAs OIMMOKAa B XOJIe KCIIEPUMEHTA B OOBSICHCHWUHU, B
obopmiieHHH pabOThl, B COOJIOJACHUM IMPABUJ TEXHUKH OC30IACHOCTH Ha paboTe C Be IIECTBAaMU M 00OPYIOBaHHWEM, KOTOpasl MUCIPABIISAETCS IO

Tpe60BaHI/IIO YUUTCIIA.



OTmeTKa «2»:
- JomyieHbl aBe (U OoJiee) CYIECTBEHHBbIE OIIMOKH B XOJE: JKCIEPUMEHTa, B OOBSCHEHHWH, B O(QOPMIICHMH PaOOTHI, B COOJIIOJCHWUU IPaBUI
TEXHUKH 0€3 OIaCHOCTH MpHU padoTe ¢ BellecTBAMU U 000pyAOBaHUEM, KOTOPBIE YUAIIUHCS HE MOXKET UCIIPABUTh J1aXe 10 TPEOOBAHUIO YUHUTEIIS;
- paboTa He BBIMOJIHEHA, Yy yYallerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUS.
3. OueHka yMeHHil pemiaTh pacyeTHbIe 3a/a4H.
OT1merka «5»:
- B JIOTMYECKOM PACCY>KJICHHH U PEIICHUH HEeT OIUOOK, 3a/ladya pelieHa palMoHAIbHBIM CIIOCO00M;
OT1meTka «4»:
- B JIOTHYECKOM PACCYKICHHH W PEIICHUS HET CYIIECTBEHHBIX OMIMOOK, HO 3a/1aya pelieHa HepallMOHATbHBIM CIIOCOOOM, WIIH JOIMYIIEeHO He Oolee
JIBYX HECYIIIECTBEHHBIX OLTHOOK.
OT1merka «3»:
- B IOTUYECKOM PACCYKICHUHU HET CYIIECTBEHHBIX OIIMOOK, HO IOMYIIEHA CYIIECTBEHHAs OIIMOKA B MATEMAaTUYECKUX pacueTax.
OT1meTKa «2»:
- IMEETCsI CYIIIECTBEHHBIE OMMOKH B JIOTUYECKOM PACCYKACHUH U B PEIICHHUU.
- OTCYTCTBHME OTBETA Ha 3a/IaHHE.
4. OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT.
Ot1MmeTka «5»:
- OTBET MOJIHBIM U IPABWIHHBIA, BO3MOKHA HECYIIECTBEHHAs OIMMUOKA.
OT1meTka «4»:
- OTBET HETIOJIHBII WK JOMYIIEHO He OoJiee IBYX HECYIECTBEHHBIX OITHOOK.
OT1MmeTKa «3»:
- paboTa BBITIOJIHEHA HE MEHEE YeM HAIlOJIOBHHY, JOMYIIEHA OJIHA CYIIECTBEHHAs OMIMOKA M TIPU STOM JIBE-TPU HECYIIECTBEHHBIE.
OT1meTka «2»:

- pa60Ta BBITIIOJIHCHA MCHBIIC YC€M HAIIOJIOBUHY WUJIK COACPIKUT HECKOJIBKO CYHICCTBCHHBIX OIIMOOK.



- paboTa He BHIMOIHCHA.
[Ipu o1ieHKE BHITIOJHEHUS MUCHbMEHHOW KOHTPOIBHOM pabOThl HEOOXOIMMO YUUTHIBATH TPEOOBAHUS eAMHOTO opdorpaduueckoro pexuma.
5. Ouenka TecToBBIX PadoT.
Tectbl, cocTosiiye U3 MATH BOMPOCOB MOKHO HCIIONIB30BAaTh MOCIE HM3Y4YeHHUsS Kaxaoro marepuana (ypoka). Tect u3 10—15 Bompocos
UCTIONB3YeTCs JUI epuoaudeckoro KouTpossi. Tect u3 20—30 BorpocoB HEOOXO0AUMO UCIIOIB30BATH JIJISI HTOTOBOT'O KOHTPOJISL.
[Tpu onieHMBaHUM UCTIONIB3YETCS CIIEYIOIIas [IKajia: I TecTa U3 5 BOIIPOCOB
* HET OIIMOOK — OIICHKA «5»;
* O7IHA OIIMOKA - OLIEHKA «4»;
* JIBE OIMOKN — OIICHKA «3»;
* TPU OLIMOKH — OLEHKA «2).
Jnst recta u3 30 BOmpocoB:
* 25—30 npaBWIbHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBWIbHBIX OTBETOB — OLICHKA «4»;
* 13— 18 mpaBWIBHBIX OTBETOB — OIIEHKA «3;
* MEHbLIE 12 NpaBUIbHBIX OTBETOB — OLICHKA «2».
6. Ouenka pedepara.
Pedepar oneHnBaeTCs MO CIIEAYIOMNUM KPUTEPHUSM:
* coOmroaeHue TpeOoBaHU K ero 0pOPMIICHUIO;
* HEOOXOIMMOCTb M JOCTaTOYHOCTD ISl PACKPBITUSI TEMbl IPUBEJIEHHOM B TeKcTe pedepata HHPOpMAIIHH;
* yMeHHe 00y4aronierocsi CB00OIHO U3J1araTh OCHOBHBIE U/I€U, OTPAXKEHHBIE B pedepare;
* CIIOCOOHOCTH 00YYAOIIEroCs MOHSITh CYTh 331aBAEMbIX WICHAMHU aTTECTAlMOHHONW KOMUCCHH BOIIPOCOB M C(hOPMYITUPOBATH TOYHBIE OTBETHI HA HUX.
MarepuanbHO-TeXHUYECKOE oOecreueHrne 00pa3oBaTeIbHOTO MpoIiecca

Y4eOHO-MeTOAMYECKHE MATEPHAJIbI:



1. IlpumepHas mporpamma 1o y4eOHbIM MpeaMeTaM. XuMus. 8-9 Kiacchl: MPOeKT.- 2-¢ u3f., gopad. M.: IIpocsemenue, 2013. (CtanaapTsl BTOpOro
MTOKOJICHHS ).

2.ABTOpCKas nporpamma 0O.C.I'abpuensna, COOTBETCTBYIOIIAS denepanbHOMY

['ocynapcTBeHHOMY — 00pa3oBaTeIbHOMY  CTaHIApTy OCHOBHOTO obuiero  oOpazoBaHMs U AONylLIeHHass MUHHUCTEPCTBOM 00Opa30BaHUS U HAYKU
Poccwiickoii @eneparun ([Iporpamma kypca xumun 11 8-9 kiaccos o0meodpazoBaTenbHbix yupexaenuit / O.C.I'abpuensa. — M.: lpoda, 2014r.).

3. Xwmwmsa. 8 wmacc: yue6. st oOmieoOpaszoBar.yupexxaenuit / O.C.I'abpuensH. -13-e w3, crepeorturr.- M.: Jlpoda,

4. Xumms. 9 xwmacc: yue6. s obOmeoOpazoBat.yupexnennii / O.C.labpuensH. -13-e wm3n., ctepeoturt.- M.: Jlpoda,

2.MeTtoanyecKue U JTMIAKTHYECKHE MAaTePHAJIbI:

l.T'abpuensin O. C., BockoOoitnukoBa H.IL, SmykoBa A.B.HactonphHas kuura yuwmrens. Xumus. 8 k1. Meroaudeckoe nocooue. — M.:
Hpoda, 2013.

2.Taopuersin O. C.,, OctpoymoB WM. T'HacrompHas knmwra yumremst. Xumus, 9 wi:Meroaumdeckoe mocooue. — M.: Jlpoda, 2013.

3. Xummsa. 8 wi.: KourponbHble u npoBepounblie padotbl kK yueOHuky O. C. T'abpuensHa «Xumwus. 8 / O. C. I'abpuensn, I1. H. bepeskun, A. A.
VYmakosa u qp. — M.: [Ipoda, 2013

4. Xumust. 9 xi.: KontponbHble 1 npoBepounblie padboThl kK yueOHuky O. C. ['abpuensna «Xumus.

9 /0. C. I'abpuensu, I1. H. bepeskun, A. A. Ymakosa u 1p. — M.: [Ipoda, 2013 .

5. KoHTposbHBIE 1 caMOCTOSTENbHBIE PAOOTHI IO XUMUM K yuebHuky O. C. I'abpuensna Xumus. 9 / [1aBnosa H.C. — M.: «Ok3amen», 2013.

6. COoopHUK 33124 U ynpaxHeHud o xumun K yueobnuky O. C. I'abpuensaa Xumus. 9 / CeepuioBa H.JI. — M.: «Ok3amen», 2012.

7..I'abpuensu O. C., Bockoboitnukosa H. [1. Xumus B Tectax, 3agadax, ynpakaenusx. 8— 9 k. — M.: Hpoda, 2009 .

3.I1oco0Oust A5l yHammxcs:

1.Iabpuenan O. C., Hwykoea A. B. Pabouas terpans. 8 k 1. K yuebnuky O. C. ['abpuensna «Xumus.8». — M.: [Ipoda, 2012r.

2.I'abpuenan O. C, Hwykosa A. B. Pabouas terpanp. 9 x 1. K yueOnuky O. C. ['abpuensina

«Xumus. M. — M.: [lpoda, 2012r.

3. Terpanp st 1a6OpPaTOPHBIX OMBITOB U MTpaKkTUYECKUX padboT k yueObnuky O.C.I"'abpuensHa

«Xumus .8 knace» I'abpuensn OC, Kynnosa A.B.-M.: lpoda, 2012.-



4.Tetpanap AJist 1aOOPATOPHBIX OMBITOB U MpakTHUECKuX padot k yuebnuky O.C.I'abpuensna

«Xumus .9 kmace» [Nabpuensa O.C., Kynmosa A.B.-M.: Jlpoda, 2012.-

4.9J1eKTPOHHbIE MOCOOUS 10 MPeAMETY:

Xumus (8-11kmacc) BupryanpHast naGoparopusi (371eKTpoHHOE yueOHoe u3naHue) Xumus. MynbTumenuiiHoe yueOHOe 1mocodue HOBOTO
oOpasua. 8 kmacc. Juck 1, 2, 3. Xumusa ansa Bcex -XXI. Pemenue 3anau. Camoyuutenb OTKpbITass XUMUs (MTOJHBIA MHTEPAKTUBHBIM KypC
XUMUH)

HNuTepHeT pecypcebi:

http://www.mon.gov.ru MUHUCTEPCTBO 00pa30BaHUs U HAYKU

http://www.fipi.ru [Topran ®UIIU - OenepalibHbI HHCTUTYT MEJArOrHYecKuX n3Mepenuii http:/ www.ege.edu.ru ITopran EI'D (undopmannoHHON

nomuepxkku  EI'D) http://www.probaege.edu.ru Ilopran Enuneiii sx3amen http://edu.ru/index.php ®enepanpusiii mopran «Poccuiickoe

oOpa3zoBanue» http://www.infomarker.ru/top8.html RUSTES T.RU - ¢enepanbHhslii eHTp TecTupoBanus. http://www.pedsovet.org Beepoccuiickuit

Wutepuer-Ilencoser. http:/ru.wikipedia.org/ - cBobomHast sHiukionenus; http://him.lseptember.ru/>neKTpoHHas BepcUs Ta3eThl «XUMU»;

noptan (Meroanyeckue pa3pabOTKH IJs1 YPOKOB XUMHH, TIPE3EHTALINN);

http://www.uroki.net - pa3pabOTKu YpPOKOB, CIICHAPWH, KOHCIEKTHI, MMOYPOYHOE TUIAHWPOBAHHE; http:/Www.it-n.ru - CeTh TBOPYECKHX YUHUTEIEH;

http://festival.1september.ru/ - ypoku u npe3entaiuu; http://infourok.org/ - pazpaboTku ypokoB, Mpe3eHTaI1H.

http://kontren.narod.ru - nH(pOopMaLMOHHO-00pa30BaTENbHBIN CaUT IS TeX, KTO M3y4aeT XUMHIO, KTO €€ MPErnojaeT, A BCeX KTO MHTEPECyeTrcs
XUMHUEH.
http://www.alhimik.ru/ - AIXUMUK OJIMH M3 JYYIIUX CAHTOB PYCCKOS3BIYHOIO XUMHUUecKoro MHTepHeTa OpUEHTUPOBAHHBIN HA yUUTENs U YUEHHKA,
IpenojaBaTess U CTyJeHTa.
Ilepeuensv nabopamopnozo 060pyooeanus, npu GvINOIHEHUU NPAKMUYECKUX PAOOM MO XUMUU 34 KYPC OCHOGHOU 00uWiell WKOJbl.
1.ITpuGops! u 060pyOBaHUE TSI IPAKTHYECKON pabOTHI.
O6opynoBanue: MukposnabopaTopusi XMMHYECKasi; IPOOUPKU CTEKJISIHHBIE,  KOJIOBI

KOHHYCCKHEC, CTaKaHbl CTCKIIAHHBIC Ha 50 MJI; TIAJIOYKH CTCKIIAHHBIC,


http://www.infomarker.ru/top8.html
http://www.fipi.ru/
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TpyOKH COCTUHUTENLHBIC: CTEKIITHHBIC, PE3UHOBBIC; TMPOOKU PE3MHOBBIC;  CIIUPTOBKHU; JACPIKATENN JUIS
IpOOMPOK; IITATUB JJAOOPATOPHBIN; IITATUB JUIsl MPOOUPOK; BOPOHKA CTEKISIHHAS, (WIBTP; CIHYKH;
acOecToBas CeTKa; JIyYHHKH.
2.PeakTuBBl:  KHUCIIOTBI: COJIIHAs, CEpPHasi, a30THAs;  ILIEJOYU: TUAPOKCHU] HATPHS, TMAPOKCUJ Kajblusi;  OCHOBaHMsA: ruapokcua meau (1) ,
rugpokcun xenesa (II1);  comm: kapOoHat KanbLus, xaopua HaTpus, xinopug meau (11), autpat cepebpa, xmopun 6apus,
KapOOHAT HATpHsl, XJIOpUJ AJTOMUHUS, [EPMAHraHAT Kajlus, HUTpAT Kajaus, MeIHbId Kymopoc, cyinbdar xeneza (III), cynabdar uumHka,
cynepdocdar, ammuayHas cenuTpa, MOYEBHHA (KapOaMuM), XJIOPHI Kalus, CyJIb(aT HATPHsl, CHIIMKAT HATPHS, CYJIb(aT ATFOMUHMS; TPOCTHIC
BEIIIECTBA: yroJib, IIMHK, JK€JI€30, AJIOMUHUIN, MarHuii, MeJib, CBUHEL]; CJIO’KHBIE BELLIECTBA: MpaMop, caxap; HHAMKATOpbl; okcuasl: Meau (II),
okcua mapranna (IV);
3.0Oprannyeckue BELIECTBA:  COJIM: aleTaT HATpUs, (PEHONAT HAaTpUs; KHUCIIOThI: YKCYCHAsl KMCJIOTa, MypaBbHHAs KUCIIOTA, OJIEMHOBAs; CIMPTHI:

9TAaHOJI, U30IICHTUIOBBIN, TJIMIIEPHH, IPOMaHoi; OeH30:1, (EHOI; YIIEBOIBI: KpaxMall, III0K03a, caxaposa.
4.TCO:

Komnerorep

npoexktop ACEK

DnektpoHHbIe Mocodust, CD-aucku o Temam:
-HEOpraHUYeCcKask XUMUs;

-OpraHUYECKass XUMUs;

-00IIast XMMU,

- BUpTYyaJIbHAs JTAOOpaTOpHSI.

WNHurepHeT



