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IMosicHuTEeIBbHAA 3aNIHCKA

Pabouast mporpaMMa 1o XMMHHU ISl OCHOBHOM HIKOJIBI COCTaBiIeHa Ha ocHoBe: DyHAaMEHTaJIbHOTO sipa
cojepkaHusg oOmero obpa3zoBaHus, TpeOoBaHMH K pe3yiabTaTaM OCHOBHOTO OOIIEro oOpa3oBaHMA,
npeacTtaBieHHbIXx B ®DenepanmbHoM ['ocymapctBenHom Crangapte OO6miero OOpa3oBaHHs BTOPOTO
nokonenust (IIpukaz Mwunobpnayku ot 17.12.2010r. Nel897); mpumepHbIX Hporpamm Mo y4eOHBIM
npeaMmeTam «Xumus 8-9 kiaccel» (cTanmapThl BToporo nokosienus) M., Ilpocsemenue, 2011; aBropckoit
yuebHoii mporpammbl O.C.I'abpuensna «lIporpamma ocHoBHOro o6miero oOpazoBanus. Xwumwus. 8-9
kmacce». M.: [poda,2012; (®I'OC); ocHOBHON 00pa30BaTENBHOW MTPOrpaMMbl OCHOBHOTO OOIIIETro
obpazoBanust MKOVY «¥Ycummunckas COL Ne3.»

Jannas pabouasi mporpaMmMa OpHUEHTHpPOBaHa Ha HCMOJIb30BaHHE YYEOHUKOB IO XHMHUU U y4eOHO-
MeToaudeckux mocoouit YMK, co3gaHHBIX KOJUIGKTHBOM aBTOPOB 1o pykoBoacTBoM O.C.I'abpuensHa.
OO0mme e OCHOBHOTO 001Iero 00pa3oBaHMs € Y4eTOM clelM(PUKH Kypca XUMHHU

Henmun xumuyeckoro oOpa3oBaHHs B OCHOBHOM IIKOJEe (OPMYIHPYIOTCS Ha HECKOJBKHX YPOBHSIX:
r100aJIbHOM, METalpeMETHOM, JIMYHOCTHOM U TMPEAMETHOM, Ha YpPOBHE TpeOOBaHUN K pe3ylbTaTaM
OCBOEHUS COJIEP>KaHUs IPEIMETHBIX IIPOTPAMM.

OcHoBHOE 0o01Iee oOpa3oBaHUE - BTOpas CTYMEHb O0Iero oOpazoBaHus. OJHOW M3 BAKHEUIINX 3a/1a4
ATOTO JTara SIBJISETCS MOATOTOBKA 0OYYAIOLINXCS K OCO3HAHHOMY M OTBETCTBEHHOMY BHIOOPY KU3HEHHOTO
u npodeccuonanpHoro myTH. OOywaronruecss AOKHBI HAYYHUThCS CaMOCTOSTENbHO CTaBUTh LIETH U
OTIpeNeNATh MyTH WX JOCTH)KEHUS, HCIOJb30BaTh NMPHUOOPETEHHBIM B IIKOJE OMBIT ACSITEIBHOCTH B
peasbHOM JKM3HHU, 32 paMKaMHu Y4eOHOTO0 mpoIliecca.

['maBHBIE 1I€TTM OCHOBHOTO 00IIIEro 00pa30BaHMsI COCTOSAT B:

1. ¢dopmupoBaHUM 1ETOCTHOTO MPEJICTABICHUS O MHpPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX 3HAHUSX,
YMEHUSX U CIIOCO0aX eI TeIbHOCTH;

2. TpUOOPETeHUHU OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, TO3HAHUS U CAMOTIO3HAHNUS;

3. TOATOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpa WHAMBHIYaTbHON 00pa3oBaTEIbHON WIIN
npodeccroHaIbHOM TPaeKTOPHUH.

Bonpmioit BkIag B JOCTHXKEHHME TIJIABHBIX €N OCHOBHOTO OOMIEro OOpa3oBaHHMsS BHOCHT H3YYCHHUE
xumun. Kotopoe npu3BaHo o0ecrieunTs:

1. ¢opmupoBaHMe cuCTeMbl XUMUYECKMX 3HAHUN KaK KOMIIOHEHTAa €CTECTBEHHO-HAY4YHOH KapTHHbI
MUDA;

2. pa3BUTHE JUYHOCTH OOYYAIOUINXCS, MX MHTEJUIEKTyaJbHOE M HPAaBCTBEHHOE COBEPIICHCTBOBAHUE,
dbopMUpOBaHHE y HUX TYMAaHUCTUYECKUX OTHOUICHHM W DKOJIOTMYECKU IEJIeCO00Pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOM AESITEIBHOCTH;

3. BBIPaOOTKY MOHUMAaHUs OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTUU XUMUH, a Takke (OPMUPOBAHUE
OTHOIIECHUS K XUMHUH KaK K BO3MOKHOM 001acTu Oyayiieil npakTH4ecKoi JesiTeNbHOCTH;

4. ¢QopmupoBaHue yMmMeHHH Oe3omacHOro oOOpalleHHs C BELIECTBAMH, HCIOJIb3YEeMbIMH B
MMOBCEHEBHOM KU3HU.

Lenstmu u3yyeHuss XMUMHUU B OCHOBHOM LIKOJIE SIBJISIIOTCA:

1. ¢dopmupoBanue y oOyyaromuxcsi yMeHusl BUAETh U IOHUMAaTh IEHHOCTh 00pa30BaHMs, 3HAUUMOCTh
XUMHUYECKOTO 3HAHMSA JJsI KaXIOTro YeJOBEeKa HE3aBHUCHUMO OT €ro mpodeccHoHaIbHON
JeSATENbHOCTH; YMEHHS pa3yinyaTh (PaKThl U OLIEHKH, CPAaBHUBATh OLIEHOYHBIE BBHIBOJBI, BUAETh UX
CBA3b C KPUTEPUSIMHU OLICHOK U CBA3b KPUTEPUEB C OINPEACICHHON CHCTEMOM LIEHHOCTEM,
bopMyIMpOBaTh K 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

2. (dopMupoBaHHE y 00YYarOIIUXCS LEIOCTHOTO MPEACTABICHUS O MUPE M POJIM XUMHH B CO3JJaHUU
COBPEMEHHOI €CTeCTBEHHO-HAyYHOH KapTHHBI MUpPA; YMEHHUS OOBSICHITH OOBEKTHI U IPOLIECCHI
OKPY’KaIOIlleW NEHCTBUTEIBHOCTH — IMPUPOAHOU, COLMAIBHOU, KYJIbTYPHOU, TEXHUYECKOU Cpembl,
UCIIOJIB3YS JJIS1 TOr0 XMMHUYECKHE 3HAHUS;

3. mpuobpeTeHne 00y4yaroIIUMUCS OMbITa Pa3HOOOPA3HON EATEIBHOCTH, MIO3HAHKS ¥ CAMOTIO3HAHUS,
KJIFOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHTHOCTEH), MMEIOUIMX YHHBEpPCaJbHOE 3HAYEHHE IS
Pa3NIUYHBIX BHUJIOB JESATEIBHOCTH: PEIICHUS MpoOJieM, MPUHATHS PELICHHUH, MMOHMCKA, aHaIu3a U
00paboTku MHPOpMAIUU, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB HM3MEPEHUMN, COTPYIHUYECTBA,
0e3omacHoro o0pamieHus ¢ BeeCTBAMH B IIOBCEIHEBHOM JKU3HHU.

MecTto yueOHOro npeamera B y4eOHOM IJIaHe



B npouecce ocBoeHMs porpaMMBbl Kypca XUMUU JJ11 OCHOBHOM IIKOJIbI Y4alllMEeCs OBJIaJI€BAIOT YMEHUSIMU
CTaBUTh BONPOCHI, HAOIIO1aTh, OOBACHATH, KJIACCU(PHUIUPOBATh, CPABHUBATDH, IPOBOJIUTH SKCIEPUMEHT U
MHTEPIIPETUPOBATH BHIBOJIbI HA €r0 OCHOBE, OIPENEATh HCTOYHUKN XUMUYECKOH UH(OpMAIUH, OTYy4aTh
U aHaJM3UpOBATh €€, a TaKKe T'OTOBUTh HAa HTOM OCHOBE COOCTBEHHBIM WH(OPMAIMOHHBIN MPOAYKT,
MPE3EHTOBATh €r0 U BECTH JUCKYCCHUIO.
[Iporpamma Kypca XUMHM JUIi OCHOBHOM IIKOJIBI pa3padaThiBaliaCh C Y4YeTOM IE€PBOHAYAIBHBIX
MPEJICTABICHHUM, MOJYYEHHBIX YYalUIUMHUCS B HA4yaJbHOM MIKOJIE MPH H3YYEHUH OKPYXKAIOIIETO MHpA.
[lpemyaraemass mporpamma, XOTS M HOCUT OOILEKYJIbTYPHBIM Xapakrep M HE CTaBUT 334auy
npodecCHOHAIbHOM TMOATOTOBKM y4aIllMXCs, TEM HE MEHEe, MO3BOJISIET UM OIPENeTUThCS ¢ BHIOOpPOM
npoduiis o0ydeHus B cTapuiel mkoje. B mporpamme npeaycMoTpeHO pe3epBHOE BpeMs, TaK KaK peanbHas
MPOJOKUTEIBLHOCTh Y4eOHOTO ToJla BCerjla OKa3blBaeTCs MEHbIIE HOpPMAaTUBHOW. B cBs3M ¢ mepexonom
OCHOBHOH IIIKOJIBI HA TaKylo (OpMy HTOTOBOM aTTectanuu, kak [ MA, B Kypce mpeaycCMOTPEHO BpeMs Ha
MOJATOTOBKY K HEM.
VYuebHoe cofeprkaHue Kypca XUMUH BKIIFOYAET:
Xumus. 8 knacc. 684, 24 B HEJIEIO
Xumus. 9 knacc. 68 4, 24 B HEJIENIO
Jns peanuzarum padodeit mporpammel B yaueonoM miane MKOVY «Ycummunckas COII Ne3y»  BeimeneHo
44 (Bcero Ha nepuo oOyueHus) 1o 24yaca B Heemo ¢ 8 mo 9 kiacc, Bcero B roa 1364. YueOHsIii ro B
8- 9 xmacce paccuntan Ha 34 Henenn
ABtopckas yueOnas nporpamma O.C.I'abpuensia «IIporpaMma ocHOBHOTO 00IIero o0pa3oBaHus. XUMHUS.
8-9 xmacce». M.: Jlpoda,2012. (®I'OC);
LleHHOCTHBIE OPUEHTHPBI CO/IeP:KAHUS Y4eOHOI 0 MpeIMeTa XUMMS
LleHHOCTHBIE OPUEHTHUPBI Kypca XUMHUU B OCHOBHOH IIIKOJIE OMPENETSIOTCS CIEU(PUKON XUMUH KaK HAyKH.
[oHsITHE «IIEHHOCTH» BKIIOYAET €IUHCTBO OOBEKTHBHOTO (CaM OOBEKT) M CYOBEKTHBHOTO (OTHOIICHHE
cyObekTa K OOBEKTy), MOITOMY B KayeCTBE IIEHHOCTHBIX OPHUEHTHUPOB XHMHUYECKOro 0O0pa3oBaHUS
BBICTYNAIOT OOBEKTHI, M3y4aeMble B Kypce XHMHH, K KOTOpOMY Yy oOOydaromuxcs (opMHUpYyeTcs
[IEHHOCTHOE OTHOIIeHHe. [Ipy 5TOM Beayllyro poiib UTPAarOT MMO3HABATEIbHBIE IIEHHOCTH, TaK KaK JaHHBIN
y4eOHBI TpeIMeT BXOIUT B TPYNIy IPEIMETOB MO3HABATEIBHOTO IHKJA, TJIABHAS IENIb KOTOPBIX
3aKJTI0YAETCS B U3YUYECHUU TPUPOIBL.
OcHOBY NO3HaBaTENbHBIX IEHHOCTEH COCTaBISIOT HAy4yHbIE 3HAHUSA, HAy4dHbIE METOJbl IO3HAHUSA, a
[IEHHOCTHBIE OpUEHTAIUH, (opMHUpyeMbIe Y 00yJaIOIIUXCsl B MPOIecce U3YUSHHUS XUMUH, TIPOSBIISIOTCS:
e B IIPU3HAHUU [IEHHOCTH HAYYHOI'O 3HAHUS, €r0 MPAKTUYECKON 3HAUMMOCTH, JOCTOBEPHOCTH;
e B IIEHHOCTH XMMHYECKHX METOJIOB HCCIEIOBAHUS )KUBOW M HEKUBOI MPUPOIBL;
e B IOHUMAaHWM CJIOXHOCTH M TNPOTHUBOPEUYUBOCTH CAMOI0O Ipoliecca IMO3HAHUS KaK HM3BEYHOI'O
ctpemiuenus k Mctune.
B kauecTBe 00BEKTOB LIEHHOCTEH Tpyna M ObITa BBICTYMAIOT TBOpUYECKAasl CO3UAATeNbHas IEATEIbHOCTD,
310pOBBII 00pa3 )KMU3HHU, a LIEHHOCTHBIC OPUEHTALIMU COJEPKAHUSA Kypca XMMUU MOTYT pacCMaTpUBaThCs
KaK (popMUpOBaHUeE:
e  YBXHUTEIHHOT'O OTHOUICHUS K CO3MIATENIbHON, TBOPUECKOM 1EATEIbHOCTH;
e TOHUMaHUS HEOOXOAMMOCTH 3A0POBOI0 00pa3a KHU3HH;
e moOTpeOHOCTH B OE€3YCIIOBHOM BBIIIOJHEHUM MpPaBUi O€30IaCHOTO HCIIOJIB30BaHUS BEIIECTB B
IMOBCEHEBHOM KH3HU,
e CO3HATEJIBHOTO BHIOOpPA OynyiIeil MpodhecCHOHANBbHON AesITETbHOCTH.
Kypc xumum obnagaer BO3MOKHOCTAMH JJsi (DOPMHpPOBaHHMS KOMMYHUKATHBHBIX IIEHHOCTEH, OCHOBY
KOTOPBIX COCTABISIOT MpOLEcC OOLICHHUS, TPaMOTHAs peub, a [IEHHOCTHBIC OPUEHTALMU HAIpaBJICHbI Ha
BOCIHUTAHUE y YYaLIUXCS:
e  MPAaBUJIBHOTO MCIIOJIB30BAHUA XUMUYECKON TEPMHUHOJIOTUU U CUMBOJIUKHY;
e MOTPeOHOCTU BECTH JIUAJIOT, BHICITYIIIMBATH MHEHUE OINIOHEHTA, y4aCTBOBATh B TUCKYCCHH;
e CHOCOOHOCTHU OTKPBITO BBIPAXKaTh U apIr'yMEHTUPOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHHS.
JINYHOCTHBIMM pe3yJIbTaTaAMH H3Y4YeHHs npenMera «XuMus» B 8 Kilacce SIBISIOTCS CIEAYIOIIHe
YMEHHUS:
® 0CO3HaBaTh €MHCTBO U IEJIOCTHOCTh OKPY’KAIOIIETO MHPA, BO3MOXHOCTH €r0 IM03HABAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUHN HAYKU;



® IIOCTENEHHO BhICTpanBaTh COOCTBEHHOE L[EJIOCTHOE MUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTD U
TOTOBHOCTh K caM0O00pa30BaHUIO, B TOM YHCJIE M B paMKaX CaMOCTOSTEIHLHOW JEATEeIbHOCTH BHE
IIKOJIBI;

® OIICHUBATH KU3HCHHBIC CUTYAIlMW C TOUKHU 3pEHHUs 0€30MacHOro obpasza >KM3HU U COXPaHEHUS
3/10pOBbB;

® OILICHHMBAThH IKOJIOTUYECKUN PUCK B3aUMOOTHOILIEHUH YeI0BeKa U MPUPOIBI.

e (opmMupoBaTh SKOJOTUYECKOE MBIIUICHUE: YMEHUE OIEHUBATH CBOIO JICSITEIPHOCTD U TTOCTYIIKH
JIpYrux JIOAEH C TOYKM 3PEHUS COXPAHECHHS OKPYXKAWIIEH cpeabl - TrapaHTa >KU3HU U
OyraromoJryuus Jroiei Ha 3emiie.

MeranpeaMeTHbIMH  pe3ylibTaTaMd  HM3ydeHUS Kypca «XuMus» sBisieTcss  (GopMUpoOBaHUE
YHUBEpCaIbHBIX yueOHbIX nerictuid (Y'Y [).
Peaynamusnvie YVI.

® CaMOCTOSITENIbHO OOHapyXuBaTh U (HOPMYIHPOBATH Y4eOHYIO MpOOJIEeMy, OMpeaeNsaTh Leib
y4eOHOMU JeATeTbHOCTH;

® BBIIBUTaTh BEPCHH pPEIICHHUS TMPOOJIEMBbI, OCO3HABATh KOHEUHBIA pE3yNbTaT, BLIOWpATh W3
MPETIOKEHHBIX U UCKATh CAMOCTOSATEIBHO CPEACTBA JOCTHKEHUS 1IeIIH;

® COCTaBJIATh (MHAUBUAYAIBbHO WIH B TPYMIIE) [UIaH PEIICHUS TPOOJIEMBI;

e paboTas 10 TIaHy, CBEPSITh CBOU JCHCTBHS C IIEIBIO U, IPH HEOOXOAMMOCTH, UCIIPABIIATH OMIUOKH
CaMOCTOSITEIIBHO;

® B MAJIOre C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTENIHO BbIPAOOTAHHBIE KPUTEPUH OLIEHKU.

Iloznasamenvrvie YV/I:

® aHAIM3UPOBaTh, CPAaBHUBATH, KiIacCU(DUUIUMPOBATH U 0000maTh (AaKThl U SBICHUSA. BBISIBIATH
MIPUYUHBI U CJIEICTBUS IPOCTHIX SIBICHUM.

® OCYIIECTBIATh CPaBHEHHE, KIACCHU(PUKAIIUIO, CAMOCTOSTEIHLHO BBIOMPAsi OCHOBAHUS U KPUTEPHH
JUTSL YKa3aHHBIX JIOTHUECKHUX OTepaliuii;

® CTPOUTH JIOTHUECKOE pACCYKIECHHUE, BKJIIOYAIONIEEe YCTAHOBIICHHE MPUYUHHO-CIIEICTBEHHBIX
CBA3CH.

® C03/1aBaTh CXEMAaTHUYECKUE MOJICIH C BHIICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA.

® COCTaBJISITh TE3UCHI, PA3IMYHbIC BUBI TUIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

¢ TpeoOpa3oBEIBaTH HHPOPMAIIMIO W3 OJHOTO BHJA B APYro (TaOIUIy B TEKCT | TIp.).

® yMETh ONPENCNISITh BO3MOXKHBIC HMCTOYHHUKH HEOOXOAMMBIX CBEICHUN, TPOU3BOAWTH ITOUCK
nH(pOpMaIliY, aHATU3UPOBATh U OLICHUBATDH €€ JOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CaMOCTOATEIPHO OpPTraHU30BBIBATH Y4€OHOE B3aMMOJCICTBHE B Tpymne (OMpeAensTh oO0Iue e,
pacnpenensiTh poJiH, JOTOBAPUBATHCS IPYT C APYTOM U T.11.).
IInanupyemble pe3yJbTaTbl 0CBOEHUS YUeOHOI0 MpeaMeTa
JesarensHOCTh 00pa30BaTEIBLHOTO YUPEKICHUS 00IIero oOpa3oBaHUs B OOYYCHUH XMMHH JIOJDKHA OBITH
HampaBlieHa Ha JOCTIKEHUE O0YYAOIIUMHUCS CIAEAYIONINX JUYHOCTHBIX Pe3yJbTATOB:

1. B IEHHOCTHO-OPUEHTAIIMOHHON cdepe - YyBCTBO TOPAOCTH 32 POCCHICKYI0 XMMHYECKYIO HAyKY,
T'yMaHU3M, OTHOILLIEHUE K TPYAY, LIEJIeYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

2. B TpPyHOBOW cdepe - TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JManbHEHIIeH o0pazoBaTeIbHON
TPaeKTOPUH;

3) B Mo3HaBaTEbHOU (KOTHUTUBHOM, MHTEJUICKTYaJIbHON) chepe —MOTHBAIMs yUEHHUs, YMCHHUE yIPABIIAThH
CBOEU MO3HABATEIBbHOM AEATEIIBHOCTBIO.

MeTtanpeaMeTHbIMH pe3yJIbTATAMM OCBOCHHS BBITYCKHHUKAMU OCHOBHOM IIKOJIBI IPOTPaMMbl IO XUMUU
SIBJISIFOTCSL:

1. BnageHue yHUBEPCAIbHBIMH €CTECTBEHHO-HAYYHBIMHU CIIOCOOAMH JAESTENbHOCTU: HAOIIOCHUE,
U3MEpEHUe, IKCIEPUMEHT, y4eOHOE HCCIeIOBAaHUE; IPUMEHEHUE OCHOBHBIX METOJOB MO3HAHUS
(cucteMHO-UH(OPMALIMOHHBIA aHAJIU3, MOJEIUPOBAHUE) MJS H3YYEHHUS pa3IUYHbIX CTOPOH
OKpYKarolleu 1eNCTBUTENbHOCTH;

2. WCIOJIb30BAHME YHHBEPCAIBHBIX CHOCOOOB JEATEIBHOCTH MO PELIEHUI0 MPOOJeM U OCHOBHBIX
MHTEJIEKTYaJbHbIX oneparuii: HCIIO0JIb30BaHUE OCHOBHBIX WHTEIJICKTYaTbHBIX




orepanuii: popMyIupoBaHUE TUTIOTE3, AHATM3 U CHHTE3, CPaBHEHHUE, 0000IIeHNe, CUCTEeMaTH3alus,
BBISIBJICHUE IPUYMHHO-CJIECTBEHHBIX CBSI3€U, TOMCK aHAJIOTOB;

YMEHHE F€HepUPOBATh UIECH U ONPEEIIATh CPEICTBA, HEOOXOAUMBIE JIJISl UX peaanu3aluy;

YMEHHE OMNpeAeNaTh IeNu MU 3a7a4d JeATeIbHOCTH, BBIOMpaTh CpEACTBA peanu3aluu Ledu U
MPUMEHSTH UX Ha TTPAKTHKE;

5. HCMONB30BaHME PA3TMYHBIX UCTOYHHUKOB VIS TIOJTYYCHUS XUMUYECKOW HHPOPMAIIUH.
[IpeaMeTHBIMH Ppe3yabTATAMM OCBOCHHS BBIIYCKHUKAMHM OCHOBHOM HIKOJIBI MPOTrpamMMbl IO XHUMHUU
SIBJISIFOTCSL:

1. B mo3naBaTenpHOM cdepe:
- J1aBaTh ONpPEJCJICHUS] M3YUYEHHBIX MOHATHM: BEIIECTBO (XMMUYECKUU DJIEMEHT, aTOM, MOH, MOJEKYIa,
KpUCTAJJTMUECKasl pellleTKa, BEIIeCTBO, MPOCThIE W CIIOXKHBIE BEIIECTBA, XUMHUYecKas ¢opmyra,
OTHOCUTENIbHAs aTOMHAsi Macca, OTHOCUTEJIbHAs MOJEKYISIpHAsi Macca, BaJIGHTHOCTb, OKCHJIbI, KHCIJIOTHI,
OCHOBaHUS, COJIM, aM(pOTEPHOCTh, HHIUKATOpP, NEPUOAMYECKUNA 3aKOH, MEpUOANYECKas CHUCTEMa,
nepUOANYecKast TaOJHIIa, U30TOIbI, XUMUYECKas CBS3b, AJICKTPOOTPUIATEILHOCTh, CTEIICHh OKHCIICHUS,
JJIEKTPOJINT); XHUMHYecKas peakius (XMMHYECKOe YpaBHEHHE, F€HETHUeCKas CBA3b, OKHCIIEHUE,
BOCCTaHOBJICHUE, SJIEKTPOIUTHYECKAS JUCCOLUAIINS, CKOPOCTh XMMHYECKOMN peaKilnm);
- (hopmynupoBaTs niepuoanueckuii 3akon J.M1.MenneneeBa u pacKpbIBaTh €ro CMBICIT,
- OMHUCHIBATh JIEMOHCTPAIMOHHBIE U CAMOCTOSITEIILHO MPOBEACHHBIE HKCIIEPUMEHTHI, UCTIONB3YS AJI ATOrO
€CTECTBEHHBIN (PYCCKHM, POJTHOMN) S3BIK U SI3bIK XUMUH;
- ONUCBHIBATh U PA3JIMYaTh HM3YUCHHBIE KJIACCHI HEOPTraHMYECKUX COCIUHEHHM, MPOCThIE M CIIOXKHBIC
BEIIECTBA, XUMHUUECKHE PEaKIUH;
- KITacCU(UIIUPOBATH U3YUCHHBIC OOBEKTHI U SIBIICHUS;
- Ha0JIoaTh JAEMOHCTPUPYEMBIE M CaMOCTOSITENIbHO MPOBOAMMBIC OMBITHl, XHUMHYECKHE peakluH,
IPOTEKAIOIUE B IPUPOJIE U B OBITY;
- JlefaTh BBIBOJABI M YMO3AKIIOUEHHUS W3 HAOMIOJAEHHUH, M3YYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH,
MPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEIIECTB M0 aHAJIOTUH CO CBOMCTBAMHU M3yUYEHHBIX;
- CTPYKTYypUpOBaTh HM3YYEHHBI MaTepual M XHUMHUYECKYI0 HH(OpMAIMIO, MOJYYCHHYIO H3 JIPYrux
HMCTOYHUKOB,
- MOJIEJIMPOBaTh CTPOEHHE aTOMOB 3JIEMEHTOB MEPBOTO - TPETHErO0 MEPHUOAOB, CTPOCHHE MPOCTEHIINX
MOJIEKYII.
2. B 1leHHOCTHO-OpHEHTALIMOHHOH cdepe:
- AQHAJU3MPOBATh M OLICHUBATH IOCJIECACTBHUS ISl OKpYXKarouieh cpeabl OBITOBOM U MPOU3BOACTBEHHOM
NeSTEIBHOCTH YEI0BEKa, CBA3AHHOM C MepepadoTKOI BEIECTB;
- Pa3bACHIATH Ha TpUMepax (MPUBOIUTH MPUMEPHI, MOATBEPKIAIOIINE) MaTEpHUATBHOE EIUHCTBO W
B3aMMOCBS3b KOMIIOHEHTOB JKUBOU U HEXKUBOW MPHUPOJIBI U YEIOBEKA KaK BaXKHYIO YaCTh 3TOTO €IMHCTBA;
- CTPOHTH CBOE MOBEJICHUE B COOTBETCTBHH C MPUHIIATIAMH OE€PEKHOTO OTHOIICHHS K TIPUPOJIE.
3. B tpynoBoii chepe:
- IJITAHUPOBATh U MPOBOAUTH XUMHYECKUN HKCTICPUMEHT;
- WCIONb30BaTh BEIECTBA B COOTBETCTBMM C WX MPEIHA3HAYCHHUEM M CBOMCTBAMH, OINHUCAHHBIMH B
WHCTPYKITUSIX TI0 TPUMEHEHHUIO.
4. B cepe 6e30macHOCTH KUZHEACATSIIEHOCTHU
- OKa3bIBaTh MEPBYIO MTOMOIIb MIPH OTPABJICHUSAX, 0)KOTaX U JIPYTUX TPAaBMaX, CBA3AHHBIX C BEIICCTBAMHU U
71a00paTOPHBIM 000PYIOBAHHUEM.
IIpumepHble HANIPaBJIeHUs POEKTHOI IeATEeJbHOCTH o0yualomuxcs. 1. PaGora ¢ ncrounnkamu
XUMHUYECKON HHPOPMAIIUU — HCTOPUUYECKUE 0030Phl CTAHOBJICHUS M PA3BUTHUS U3YUCHHBIX TIOHATHUH,
TEOpUH, 3aKOHOB; KU3Hb U JESITEIbHOCTh BHIIAIOIINXCS YUCHBIX-XUMUKOB. 2. AHAIUTUYECKHE 0030DbI
UHGOPMAIIUH TI0 PEIICHUIO OMPECICHHBIX HAYYHBIX, TEXHOJIOTMUYECKUX, MPAKTHYECKUX MpodaeMm. 3.
OBnageHne OCHOBaMU XMMHUYECKOro aHanu3a. 4. OBiiaJlecHHe OCHOBaMU HEOPTraHUYECKOTO CUHTE3A.

TemaTuueckoe mianupoBanue 8-9 kiace

Temarnueckoe riaHupoBanue (8 kiacc)

3.
4.

Ne ypokoB Hasanue pasnena, rna | KonmuecTBo yacoB

Bcero W3 Hux (hopMBI KOHTPOJIS)

KOHTPOJIBHBIX | MPAKTUYECKUX
pabor pabor




1 BBenenue 5 - 1

2 ATOMBI XUMHUYECKHX 10 1 -
2JIEMEHTOB

3 [TpocThie BemecTBa 8 1 -

4 CoequHeHNsT XUMIYECKUX 10 - 1
9JIEMEHTOB

5 HN3meHeHHus, 13 1 1
MPOUCXOSIIIUE C
BEIIeCTBAMU

6 PactBopenue. PactBopsl. 22 1 2
CaoiicTBa pacTBOpOB
AJICKTPOJIUTOB
HUTOTO 68 4 5

TemaTuueckoe mianupoBanue (9 kiacc)
Ne ypokos HasBanue paznena, rias KonnuecTBo yacos
Bcero N3 Hux (popmMbl KOHTPOJIS)
KOHTPOJIbHBIX MIPAKTHYECKHUX
pabor pabor
1 Bsenenue. OO01mas 9 1 -
XapaKTepUCTUKA

XHMHYECKHX DJJIESMEHTOB M
XUMHYECKHUX PEaKInn
[leproguyeckuii 3aK0H 1
[Iepunonnueckas cucrema
XUMHYECKHX DJIEMEHTOB [].
W. Menneneena

2 MeTambl 19 1 3
3 HemeTamnsr 23 1 2
4 OpraHnyecKre BeNecTBa 11 - -
5 O000111eH1Ee 3HAHUH 110 6 1 -
XUMUH 332 KypC OCHOBHOU
IIKOJIBI.
6 Htoro 68 4 5

Conep:xkaHue 0CHOBHOI'0 00111ero 00pa3oBaHus M0 XuMuM 8-9 Ki1accel

Pa3zoen 1. Ocnosnvie nonamusa xumuu (ypoeeHs anmoMHO-MOIEKYAAPHBIX NPEOCHABIEHUIL)

[Ipenmer xumuu. Meroapl MO3HAHUA B XUMHU: HAOIIOJEHUE, DKCTICPUMEHT, H3MepeHue. McTouHuku
XUMHUUYECKON HHpOpMaALUU: XUMUUecKas Jureparypa, MaTepHer.

Yucteie BemecTBa U cMecu. Ounctka BemiecTs. IIpocTsie U cioXkHbIE BellecTBa. MeTauibl U HEMETAJLIBL.
XUMHYECKUN DJIEMEHT, aTOM, MOJEKyJa. 3HaKh XHUMHYECKHX DOJIEMEHTOB. XuMHYeckas (opmyna.
BanentHocTh XxuMuYeckux aneMeHTOB. CoctaBieHue Gpopmyn OMHAPHBIX COCAMHEHHUU 1O BAJICHTHOCTH
aTOMOB XUMHWYECKHX DJJEMEHTOB M OIPEJIEICHUE BAJCHTHOCTH ATOMOB XHMHMUYECKHX 3JIEMEHTOB IIO
dbopMynaM OMHAPHBIX COSTUHEHHI.

OtHocuTenbHass aToMHass Macca. OTHOCHUTENIbHAsE MOJEKYJIsIpHas Macca. MaccoBas J0JII XUMHUYECKOTO
3JIEMEHTa B CJIO’KHOM BeriecTBe. KonnuectBo BeniectBa. Moiib. MosisipHas Macca U MOJISIPHBIA 0ObEM.
®uznuecKkue SABICHUA U XUMUYECKHe peakuuu. [Ipu3Hakyu U ycioBHs NPOTEKAHUS XUMUYECKHUX PEAKLIUM.
3aKOH COXpaHEHHsI MacChl BEIIECTB MPU XUMHUYECKUX PEaKIMiIX. XUMUUeckune ypaBHeHus. KoaghumeHTs
B YPaBHEHHUAX XUMHUYECKUX PEAKIMI KaK OTHOIICHHS KOJUYECTB BEIIECTB, BCTYIMAIOIINUX U 00pa3yoIuXcs
B PE3yJIbTaTe XUMHUUYECKOU peakuuu. [IpocTeiiime pacyeTsl 110 ypaBHEHUAM XUMUUECKUX PEaKLUi.
OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCTUHEHUN

Pazoen 2. Ilepuoduueckuii 3aKOH U NEPUOOUYECKAA CUCMEMA XUMUYECKUX IJIEMEHMOE
JI.H.Menoeneesa. Cmpoenue eeuiecmaa.

[lepuoanueckuii 3akoH. VIcTOpUs OTKPBITHS NEPUOAMUYECKOrO 3aKOHA. 3HAYEHHUE NEPUOJUUYECKOrO 3aKOHA
JUISl Pa3BUTHS HAYKH.



[lepuonuyeckas cucteMa Kak €CTeCTBEHHOHAYYHas KiacCH(UKalMs XUMUYECKUX dJIeMeHTOB. Tabnmuynas
¢dopma mpezacTaBieHUs KiacCU(PUKALMU XUMUYECKUX 37eMeHTOB. CTpykTypa Tabmuus! «lleprnoanueckas
cucreMa xumudeckux snmeMmeHToB JI. M. MenzaeneeBay. Ou3nueckuii CMBICT TOPSJIKOBOTO (aTOMHOTO)
HOMeEpa, HOMepa Nepuoa 1 HoMepa IpyIIibl (71 3JIEMEHTOB A-TpyI).
CtpoeHue aToma: fIpO W 3JIEKTpoHHas o060ojouyka. CocTaB aTOMHBIX sA€p: HMPOTOHBI M HEUTPOHBI.
W3oTtonbl. 3apsin aToMHOrO f7pa, MaccoBO€ YMCIO M OTHOCUTENIbHAs aTOMHas Macca. DJIEKTPOHHAs
000J104Ka aToMa. DJIEKTPOHHBIE CJIOM aTOMOB 3JIEMEHTOB MaJIbIX [IEPHO/IOB.
XuMudeckasi CBA3b. DJIEKTPOOTPULIATENBHOCTh aTOMOB. KoBaJleHTHash HENOJspHas U IOJIIpHAsl CBS3b.
NonHas cBs3b. BaneHTHOCTD, CTENEHb OKUCIIEHUS, 3apsi] HOHA.
Pazoen 3. Muozooopasue xumuueckux peaxyuil.
Knaccudukanus XUMHYECKHUX peakUui: peakluud COEIUHEHMs, pPa3IoXKeHHs, 3aMelleHus, oOMeHa,
IK30TEPMHUUECKUE, SHIOTEPMHUUECKUE, OKUCIUTEILHO-BOCCTAHOBUTENbHBIE, HEOOpaTUMBbIE,00paTUMBIE.
CKOpOCTh XMMUYECKUX peakiuil. DaKkTOPhI, BIUSIONIME HA CKOPOCTh XUMUYECKUX PEAKIIUM.
PactBOpbl. DniekTponuTHUecKass AUCCOLMALUsA. DJIEKTPOIUTHI M HEINEKTPONNUTH. KaTHOHBI M aHMOHBI.
Huccormariys coJiei, KHCIOT U OCHOBaHMI B BOJHBIX pacTBOpax. Peakiuu mOHHOTO 0OMeHa B pacTBOpax
AIIEKTPOJIUTOB.
Pazoen 4. Munozooopasue éeuwjecma.
EcrecTBeHHbIE ceMeiicTBa XMMUYECKHMX 3JEMEHTOB METAUIOB M HeMeTauloB. OOIas XapaKTepUCTHKa
HEMETAJUIOB HAa  OCHOBE WX TIIOJOKEHHs B  MEPUOAMYECKON  cucTeMe. 3aKOHOMEPHOCTH
U3MEHEHHS (PU3MYECKHX M XMMHUYECKHUX CBOMCTB HEMETAJUIOB — MPOCTHIX BEIIECTB, WX BOJOPOIHBIX
COEIMHEHUM, BBICIIMX OKCHJIOB M KHUCIOPOACOJEPKAIIUX KHUCIOT Ha MNPUMEpPE 3JIEMEHTOB BTOPOTO H
TPETHETO MEPHOJIOB.
OO0mass xapakTepuCTHKa METaUIOB Ha OCHOBE HX TOJOXKEHHUS B TNEPUOAMYECKON  CHCTEME.
3aKOHOMEPHOCTH M3MEHEHUs (PU3MUECKUX M XMMUYECKUX CBOMCTB METAJJIOB — IPOCTHIX BELIECTB, UX
OKCHJIOB U THJPOKCHIOB Ha TNpUMEpPEe DIEMEHTOB BTOPOrO U TPETbEro MepuooB. AMQoTepHbIe
coequHeHus amoMuHus. O01as XapakTepUCTHKA Kelle3a, er0 OKCHIIOB U THAPOKCHUIIOB.
Pazoen 5. Ikcnepumenmanvnan xumus
JleMOHCTpAalIMOHHBII U Ja0opaTopHblii IkcnepumeHT. 1. [Ipumeps! pusznyeckux seneruid. 2. [Tpumepst
XUMUYECKHX  pPEAaKUMid C  SIPKO  BBIPAXEHHBIMM  M3y4aeMbIMM  Ipu3Hakamu. 3. Peakuun
COEJIMHEHUS,Pa3lIoKeHUs, 3aMeleHNs, oOMeHa. 4. Peakiuu, WUTIOCTpUPYIOIIME CBOMCTBA U B3aUMOCBS3H
OCHOBHBIX KJIaCCOB HEOPraHMYECKUX COEAUHEHUU. 5. ONBITHI, WLIIOCTPUPYIOIINE 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOWCTB ILIEIOYHBIX METAJUIOB U rajoreHoB. 6. ONbIThl, WITIOCTPUPYIOIINE 3aKOHOMEPHOCTHU
M3MEHEHUsI CBOMCTB THAPOKCHUIOB U KHUCJIOPOACOAEPKAIIMUX KHUCIOT 3JIEMEHTOB OJHOTO nepuoaa. 7.
[Ipumepsl OKUCINTENBHO-BOCCTAHOBUTENBHBIX peakiuil.8. DakTopsl, BIUSIOMINE HA CKOPOCTh XUMHUUECKHUX
peaKLui.
9.Ilpumepsl 9HIO- U dK30TepMuueckux peaknuil. 10. CpaBHEHHE JIEKTPOIPOBOIHOCTH PaCTBOPOB
JJIEKTPOJIUTOB U HednekTposuToB. 11. Peakuumum wmoHHoro obmena. 12. OnObIThL, WUIIOCTPUPYIOIINE
¢uznyecKkre 1 XUMHUYECKUE CBOMCTBA N3y4aEeMbIX BEIIECTB.
IIpakTnueckue padorsl 8 kaacc 1. IlpaBuna TexHHKM O0€30MaCHOCTH HpU paboTe B XUMHYECKOM
kabunere. [IpueMbr oOpameHust ¢ J1abopaTOpHBIM 00OPYAOBAaHUEM W HArpeBaTEIbHBIMU TPUOOpaMH. 2.
[IpuroroBnenue pacTBopa caxapa 1 pacueT €ro MacCOBOM J10JIM B PaCTBOPE
4. YcnoBus TeYeHHs] XUMUYECKUX PEaKLUil MEKIy pPACTBOPAMHU 3JIEKTPOJIMTOB /10 KOHIIA.
5. Penienue sKCcriepuMEHTANIBHBIX 3a7ad.
IpakTnueckne padorbl.9 kiaace 1. OcyiiecTBiIeHNUE IEMOYKA XUMUYECKUX NpeBpanieHuil. 2. [lonyyenue
U CBOMCTBAa COEIMHEHUN MeTauloB. 3. PellleHne SKCIEepUMEHTAJIBHBIX 3a/Jad Ha paclo3HaBaHUE U
MIOJIy4YeHUE COEJIMHEHUN MeTayuioB. . PemieHuwe skcrnepuMeHTanbHbIX 3agad no teme «lloarpymmna
kucinopoaay. 5. Ilonydenue, coOupanue u pacro3HaBaHHE T'a30B.
Pacuernbie 3agauu. 1.Beruncienne OTHOCUTEIBHON MOJIEKYISIPHOM U MOJISIPHOM MaccChl BEIIECTBA IO €ro
XUMHUYecKor Qopmyne. 2. Pacyer mMaccoBoil J0iM XMMHUYECKOrO 3JIeMEHTa B coeauHeHuH. 3. Pacuer
MacCOBOM JIOJM PAaCTBOPEHHOTO BEIIECTBA B pacTBOpe. 4. BbIUMCIEHUS IO XMMHUYECKHM YPABHEHUSM
Macchbl WIHM KOJIMYECTBA BELLECTBA OJHOIO M3 YYACTBYIOLIUX WX NOJYYAIOLIUXCS B PEAKIIMHM COEINHEHUN
10 U3BECTHOM Macce MM KOJIMYECTBY BEIIECTBA IPYTrOr0 COEIUHEHUS.

JINYHOCTHBIMH Pe3yJIbTATAMHU H3yUCHUS NMpeaMeTa «XUMUS» SIBISIIOTCS CIETYIONINE YMEHHUS:



Oco3HaBaThb €IUMHCTBO M LEJOCTHOCTh OKPY)KAIOIIEr0 MHUPA, BO3MOXKHOCTH €ro I03HABA€MOCTH U

00BSICHUMOCTH Ha OCHOBE JIOCTUKECHUH HAYKH.

[TocrenenHo BhICTpanBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHHE:

0CO3HaBaTh MOTPEOHOCTh W TOTOBHOCTh K CaMOOOpa3oBaHUIO, B TOM 4YHCIE M B paMKax
CaMOCTOSITENIbHOM J1eATEeIbHOCTH BHE IIKOJIBI;

OLICHUBATh KU3HEHHBIE CUTYAIIMH C TOUYKH 3peHHs 0€301macHOro o0pasa *KHU3HU U COXPaHEHHs 310POBbS;

OLICHUBATh HKOJIOITMUECKUN PUCK B3aMMOOTHOILIEHUH Y€JI0BEKa U MPUPOIBI.

BeiOupate MoCTynku, HaleJIeHHbIE Ha COXpaHEHHE M Oepe)kKHOE OTHOILICHHE K IMPHUPOJE, OCOOEHHO
JKUBOM, wu30eras TMPOTHBOINOJOXKHBIX IIOCTYNIKOB, IIOCTETIEHHO Y4achb U OCBaWBas CTPaTETHUIO
palMOHAIBHOIO ITPUPOIOIIOIB30BAHUS.

MeranpenMeTHbIMH  pe3ylbTaTaMU  HM3y4eHHUS Kypca «XuUMHUA»  sBiIseTcss  (QopMHUpOBaHUE
YHUBEpCAIbHBIX yueOHbIX nercTuii (YVY ).

Pecynamusnvie YVII.

CamocrosTenbHO 0OHapYXHBaTh M (HOPMYIUPOBATH YUEOHYIO MPOOJIEMY, ONpPENeisTh Ielb Y4eOHOU
NeSITEIbHOCTH, BBIOMPATh TEMY MPOEKTA.

BeiBurate Bepcud pemieHHs MpoOJieMbl, OCO3HAaBaTh KOHEYHBIH pe3ylbTaT, BbIOWpaTh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEACTBA JOCTHKEHUS 1IEJIH.

CocTaBisTh (MHAUBUAYAJIBHO WK B TPYIIE) TUIAH PEHICHUS POOIeMbl (BBIITOJTHEHHS MTPOEKTA).

PaGoras mo muaHy, cBepsATh CBOM JIEUCTBUS C LEJIbIO U, MPU HEOOXOAMMOCTH, HCTPABIATH OLIMOKHU
CaMOCTOSITENIBHO.

B nmarnore ¢ yunteneM coBepIICHCTBOBATH CAMOCTOSITEILHO BRIPAOOTAaHHBIE KPUTEPUHU OLIEHKH.

CaMocTosATeIbHO OOHApyXHBaTh W (QOPMYIHUPOBATH NTPOOJIEMYy B KIACCHOW W WHAMBUIYAIBHON
yueOHOI e TENbHOCTH.

BbiiBurate BepcuM  pelIEHUS IPOOJIEMBbI, OCO3HAaBaTh KOHEYHBIN pe3yiabTaT, BBIOMpPATh U3
MPETIOKEHHBIX U UCKATh CAMOCTOSITEIbHO CPEACTBA JOCTHKEHUS 1IEIIH.

CaMoCTOATEIBHO OCO3HABaTh IMPUUYMHBI CBOETO YCIE€Xa UM HEYCIeXa U HaXOJIUTh CIIOCOOBI BBIX0/1A U3
CUTYalluu Heycrexa.

Cpeocmeom popmuposanus peryasTHBHBIX Y Y]l ciry’kaT TEXHOJIOTHS MPOOJIEMHOTO JAUAjora Ha dTame
U3YYEHHsT HOBOTO MaTepuana M TEXHOJOTHUs OIICHHBAHHS OOpa30BAaTENbHBIX JOCTHKEHUU (y4eOHBIX
YCIIEXOB).

llosnasamenvrvie YY1

AHamM3MpoBaTh, CPaBHUBATH, KIACCU(DUIIMPOBATH U 0000MaTh (PAKTHI U SABICHUS. BBISIBISATE TPUUMHBI
U CIIEJICTBUS MPOCTHIX SBICHUH.

OcymiecTBIATh CpaBHEHHUE, CEPHUAIMI0 M KIacCH(UKAIIUIO, CaMOCTOSITEIHbHO BBHIOMpask OCHOBAaHUS H
KPUTEPUU JUTSl YKa3aHHBIX JIOTHUECKUX OMepalnii; CTPOUTH KIAacCU(UKAILIUIO HA OCHOBE TUXOTOMHUYECKOTO
neseHus (Ha OCHOBE OTPULIAHUSA).

CTpouTh JIOTHYECKOE PACCYKACHHE, BKIIOUAIOLIEE YCTAHOBIECHUE IPUUUHHO-CIIEICTBEHHBIX CBS3EH.

Co3naBaTh CXeMaTUUECKHE MOJIEIIU C BBIJIEJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

CocTaBlIATh TE3UCHI, pPa3IUYHBIE BUABI IUIAHOB (MIPOCTBHIX, CIOXKHBIX H T.I.). [IpeoOpa3zoBbIBaTH
nH(}OPMAIINIO U3 OJTHOTO BHUJIA B APYTroi (TaOIHILy B TEKCT U TIP.).

BbIuuThIBaTH BCE YPOBHU TEKCTOBOW MH(OPMAIIUU.

YMmeTh omnpenensTb BO3MOXKHBIE HCTOYHUKHA HEOOXOAMMBIX CBEJEHHUH, NPOU3BOAUTH IIOUCK
uHbOpMaIIMK, AaHATTU3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTb.

YMeTh HCHOJIB30BaTh KOMIBIOTEPHbIE W KOMMYHUKALMOHHBIE TEXHOJOTMM KAaK MHCTPYMEHT JUIst
JOCTIKEHHUSI CBOMX IIelied. YMeTh BBIOMpATh aJeKBAaTHBIC 33aJa4e€ HWHCTPYMEHTAIIbHBIC MPOTPAMMHO-
anmnapaTHbIe CPE/ICTBA U CEPBUCHI.

Kommynukamusnvie YVJI:

CaMOCTOATEIbHO OpPraHU30BBIBATH Y4eOHOE B3aMMOJCICTBHE B TIpymne (ONpeiensaTh oO0Iuue Leiu,
pacrnpenensaTh poid, 10TOBAPUBATHCA APYT C IPYTOM U T.1.).

OtcTanBasi CBOIO TOUKY 3pEHUS], IPUBOJAUTH aPTYMEHTBI, MOATBEPXKas UX (paKTaMu.

YMeTb B3IUISIHYTh Ha CUTYAIMIO C MHOM MO3UIUMHU U JOTOBAPUBATHCS C JIFOJIbMU UHBIX TTO3UIIUI.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y[ ciiy)aT TEXHOJIOTHS MPOOJIEMHOTO auajora
(moOy>xaaromuii ¥ MOABOASIIMI AMANOr) U paboTa B MaJbIX IPYMIaX, TaKKe MCIOIb30BaHUE HA YPOKax
3JIEMEHTOB TEXHOJIOTHH MTPOJYKTUBHOTO YTCHHUS.




IMpeaMeTHBLIMU pe3yIbTATAMM U3YUCHUS ITPEIMETA « XUMHUS SIBIISTIOTCS
1.B mo3naBartenbHOU cdepe:

o JlaBaTh OMpPEAENICHUS W3YYCHHBIX MOHATHH: «XUMUYECKUHU DIIEMEHT», «aTOM», «HOH», «MOJEKYyIay,
«TIPOCThIE U CIIOKHBIE BEILECTBA», «BELIECTBO», «XUMHUYeCcKas (opMyla», «OTHOCHUTEIbHAas aTOMHas
Macca», «OTHOCUTEJbHAsi  MOJIEKYJIsIpHasi  Maccay»,  «BaJIEHTHOCTbY»,  «CTEMEHb  OKUCICHUS,
«KpUCTAJNIMYECKasi PEIIETKa», «OKCHUIBD», «KHUCIOTBI), «OCHOBAHUA», «COJIM», «aM(pOTEPHOCTbHY,
«UHJUKATOP», «IEPUOJAMUYECKUN 3aKOH», «IEpUOAUYECKas TaOIUIay, «U30TOIbD), «XUMUYECKAs CBS3bY,
«AJEKTPOOTPULIATENILHOCTDY, «XUMHUECKAsl peaklusa», «XUMUUYECKOE YpaBHEHUEY», «T€HETUYECKas CBSI3bY,
«OKHCIICHHE», «BOCCTAHOBIICHHE», <OJIEKTPOJIUTHYECKAsE JUCCOLMAIUSN», «CKOPOCTb XHUMHUYECKOM
peakuuny;

o OIMCAaTh IEMOHCTPALIMOHHBIE U CAMOCTOSTEBHO IIPOBEAECHHBIE XUMUYECKUE IKCIIEPUMEHTHI;

o ONMCHIBATh M PaA3IMYaTh M3yYEHHBIE KJIACChl HEOPraHUYECKUX COEAUHEHMM, IIPOCTBIE U CJIOKHBIC
BEIIIECTBA, XUMHUUYECKUE PEAKIUU;

o KJIACCU(PUITUPOBATHh U3yUYECHHBIE OOBEKTHI U SIBJICHNUS,

o JieNaTh BBIBOJIBI M YMO3aKIIIOUEHUS! M3 HAONIOJCHUN, M3YYEHHBIX XMMHUYECKHX 3aKOHOMEPHOCTEH,

IMPOTrHO3UPOBATH CBOMCTBa HCHU3YUCHHBIX BCHICCTB 10 aHAJIOT'UH CO CBOMCTBaMH HU3YYCHHBIX;

o CTPYKTYpUpPOBaTh M3YYEHHBIH MaTepHal U XUMHUYECKYI0 WH(POpPMAIHIO, TOITYYEHHYIO U3 JIPYTHUX
HCTOYHUKOB;
o MOJIETTUPOBATh CTPOCHHUE ATOMOB JIEMEHTOB 1-3 EpHOAOB, CTPOEHUE NMPOCTHIX MOJIEKYT;
2. B IeHHOCTHO - OpUEHTAIIMOHHOM cdepe:
o aHAIM3UPOBATh U OLEHUBATH MOCIEACTBUS I OKPYKAIOILIEH cpeibl OBITOBOM M POU3BOACTBEHHON
NeSATENbHOCTH YEJI0BEKA, CBA3AHHOM C
nepepaboTKOMN BEIIECTB;
3. B tpynoBoii chepe:

* IPOBOJUTH XUMUYECKHUI SKCTIEPUMEHT;
4. B chepe 6e30nmacHOCTH KU3HEACATSITLHOCTH:

* OKa3bIBaTh NEPBYIO MOMOLIb NPHU OTPaBICHUSX, 0XKOTaX M JPYruX TPaBMaxX, CBA3AHHBIX C BEIIECTBAMH U
1a060paTOpHBIM 000pPYTOBaAaHHEM.
* XMMHUYECKOH CUMBOJIMKHU: 3HAKOB XUMHUYECKHUX AJIEMEHTOB, (POPMYN XUMHUECKUX BEIIECTB U YPaBHEHUH
XUMUYECKHUX PEaKIIN;
* BOKHEHIINX XUMHUYECKUX MOHATUN: XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAsI U
MOJIEKYJISIpHAsi MAacChl, MOH, XMMHYECKas CBs3b, BEIIECTBO. KJAcCU(UKAIMA BEIIECTB, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIA 00beM, XUMHUYECKasi peaklus, KIacCUPUKaIMs PeaKni, SIEKTPOIUT U HEIIEKTPOIIUT,
IEKTPOIUTHYECKAS TUCCOLUAIINSI, OKUCIUTENh U BOCCTAHOBHUTENb, OKUCIICHHE U BOCCTAHOBJICHHE;
* OCHOBHBIX 3aKOHOB XMMHH: COXPAHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, IEPUOANUYECKHUI 3aKO0H;
* Ha3bIBaTh: XUMUYECKHE FIEMEHTBI, COEJUHEHUS N3YUYEHHBIX KJIACCOB;
* OOBSCHATH (PU3MUECKUH CMBICI aTOMHOTO (IOPSAKOBOTO) HOMEpAa XMMHYECKOTO 3J€MEHTa, HOMEPOB
Tpynnbl U NEpUoAa, K KOTOPBIM 3JIEMEHT NPUHAJIEKUT B nepuoandeckon cucreme .M. Mennaeneena;
3aKOHOMEPHOCTH M3MEHEHHUS CBOMICTB 3JIEMEHTOB B IMpEJesiax MalblX IEPUOAOB U IJIABHBIX MOATPYIIIL;
CYIITHOCTb PEAKIMil HOHHOTO 0OMEHa;
*XapaKTEpHU30BaTh: XMMUYECKUE 3JIEMEHTHI (OT BOJOPOAA A0 KaJbLiMs) Ha OCHOBE HMX IIOJIOKEHUS B
nepuoanueckoit cucreme J[.M1.MeHneneeBa 1 0COOCHHOCTEH CTPOEHHUS UX aTOMOB; XUMHYECKUE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTraHUYECKHX BEIIECTB;
* OMpEJENATh: COCTaB BEIIECTB MO MX (GopMyrnaM, MPUHAJIEKHOCTh BEUIECTB K ONMPEACIIEHHOMY KIIaccy
COCIMHEHUM, THUMNBl XUMHYECKHX pEakUui, CTENEHb OKHUCIEHHS »3JEMEHTa B COCAMHEHUAX, THUI
XUMUYECKOU CBSI3U B COEAMHEHUSX, BO3MOKHOCTh ITPOTEKAHUS PEAKIINil
MOHHOTO OOMEHA;
COCTaBIIATh: (OPMYJBl HEOPraHMYECKUX COCAMHEHUN H3YyYEHHBIX KIIACCOB; CXEMBI CTPOEHUS aTOMOB
nepBbix 20 31eMeHTOB nepuoanueckor cuctemsl .M. MenzeneeBa; ypaBHEHUSI XMMHUUECKHUX PEAKIIHL;
* oOpamaThes ¢ XUMHUECKON MOCy10i U 1a60paTOpHBIM 000pYIOBAaHUEM;
* BBIYMCIIATH: MacCOBYIO JOJI0 XUMHUYECKOTO 3JIeMEHTa HO (opMyJie COEAMHEHHUS; MacCOBYIO IOJIIO
BEIIECTBA B PACTBOPE; KOJIUYECTBO BEIIECTBA, OOBEM HIIM MACCy MO KOJIUYECTBY BEIIECTBA, O0BEMY WIIH
Macce peareHTOB WIN MPOAYKTOB PEAKIUY;



Hcnonp3oBaHne nmpHOOPETEHHBIX 3HAHWNW UM YMEHUN B IMPaKTUYECKOW IESATEIBHOCTH U IOBCEIHEBHOU
KHU3HM JJis: Oe30macHOro oOpalleHHs C BEIIeCTBAaMH M MaTepuallaMH; SKOJIOTMYECKH I'PaMOTHOIO
IIOBEJICHUS B OKPYKAIOILEH CpeNe; OLEHKU BIMSHUS XMMHUYECKOIO 3arpsi3HEHUS OKPY)KAIOIIEH Cpenbl Ha
OpPraHu3M 4YeJOBeKa; KPUTUYECKOH OIEHKM HWH(POpPMALMM O BELIECTBAaX, HCIOJIb3YEMBIX B OBITY;
IIPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHIIEHTPALUN.

. nojoxenue metamwiop B IL.C.; MeTaJUIMuecKasi CBsI3b, METaJuIMuecKass KpUCTaInyecKast
pemieTka;

. (u3nUecKre CBOMCTBA METAIIIOB.

. obmme XumMu4deckre cpoictea Me: Bzaumozeiicteue ¢ HeMe, Booi, KHCTIOTaMH, COJISIMH.

. KIacCU(UKAIMIO CIJITABOB HAa OCHOBE YEpPHBIX (YYI'YyH W CTalb) M I[BETHBIX METAJUIOB,
XapaKTePUCTUKY (PU3NUECKUX CBOWCTB METAJLIOB.

. OCHOBHBIE CITOCOOBI MONTyueHus: Me B MPOMBITIIIEHHOCTH.

. BaOKHEUIITNE COCTMHEHUS IEIIOYHO3EMETHHBIX METAIIIOB

. XUMHYECKHUE CBOMCTBA ATIOMHUHUS, Keje3a.

. OOBSCHITh 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB D3JIEMEHTOB-METAJIOB B TIpeAeiaxX TJIaBHBIX
TIOITPYTITI,

. XapaKTEepPU30BaTh CTPOCHHUE M OOIIHE CBOWCTBA METAILIOB;

. OMUCHIBATH CBOMCTBA BHICIIUX OKCHUIOB JIEMEHTOB-METAJJIOB U COOTBETCTBYIOIIUX UM OCHOBaHUM;
. OTHCHIBATh PEAKIIUU BOCCTAHOBJICHHS METAJVIOB U3 UX OKCHJIOB;

. XapaKTepU30BaTh YCIOBUS U CIIOCOOBI IPEIYIPEKICHUSI KOPPO3HH METAJLIOB;

. XapaKTEPU30BaTh CBOKWCTBA M 00JIACTH MPUMEHECHHS METALTHYECKUX CIUIABOB;

. COCTaBJISITh CXEMbI CTPOCHHSI aTOMOB 3JIEMEHTOB-METAJIJIOB JINTHS, HATPHs, MarHus, aJlOMUHUS,
KaJInsl, KaJIbIIHs ),

. - OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB 3JEMEHTOB-META/VIOB B TMpeleNiaX TIaBHBIX
MOATPYIIIT;

. XapaKTepPU30BaTh XMMUYECKHE CBOMCTBA METAJJIOB U UX COSTMHECHUH;

. OMKCHIBATh CBSI3b MEXKIY COCTaBOM, CTPOCHHEM, CBOWCTBAMH  BEIIECTB-METANIOB M HX
MPUMEHEHUEM;

. -UCII0JIb30BaTh MPUOOPETCHHBIE 3HAHUS U YMEHUS B MMPAKTUUYECKON JIEATEIHLHOCTH U TIOBCETHEBHOM

KHU3HH: U 0€301acHOro odpameHust ¢ Me, 9KOJIOTHYeCKH IPaMOTHOTO MTOBEJICHHS B OKPYKAIOIIEH cpee,
KPUTHUYECKOH OLIEHKH MH(OPMAIIUU O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY

. 3alMChIBaTh YPAaBHEHUS peakuuii B3amMmojencTBusa ¢ HeMe, kucnoramu, cONSIMHA, HCHOJB3YS
3JIEKTPOXUMHUECKUH psi/i HanpsikeHuss Me Ju1sl XapaKTepUCTUKN XUMHUYECKUX CBOWCTB

. OTHUCHIBATh CBOMCTBA M 00JACTH MPUMEHEHUS Pa3IMYHBIX METAJIOB U CIIJIABOB

. COCTaBJISITh CXEMY CTPOEHHUS aTOMa XKeJe3a;

. 3alMChIBaTh YpaBHEHHUS] peakluil XuMmMuueckux cBoilctB kene3a (OBP) ¢ ob6pasoBanuem
COEMHEHUN C pa3IMUYHbIMU CTENIEHSIMU OKUCIICHNUS;

. OTIpeAeIISATh COETUHEHUS, COAECPIKAILNE UOHBI Fe?* u Fe® ¢ moMompbio KauecTBEHHBIX peakiuit

. o0pamaTbes ¢ XUMUYECKON OCYI0H U 1Tab0paTOpHBIM 000PYI0BaHHEM;

. pacIio3HaBaTh OMBITHBIM ITyTEM COSAMHEHUS METaJlI.

. nojoxxenue Hemetawion B [1.C. J[.M1.Menneneena;

. ATOMHBIC XapaKTEPUCTUKH DJIEMEHTOB-HEMETAJJIOB, MPUYUHBI W 3aKOHOMEPHOCTH MX U3MEHEHHUS B
NepUoIax U rpynnax;

. -0COOEHHOCTH KPUCTAIIINYECKOTO CTPOEHHSI HEMETAJLIOB;

. -CTPOCHHE aTOMOB-HEMETAIIJIOB, (DU3MUECKHUE CBOICTBA.

. - CTPOEHHUE aTOMOB raJIOT€HOB, CTENICHU OKUCIIEHHUS, (PU3NUeCcKre U XUMUYECKHE CBOMCTRA.

. -CBOICTBA CEPHOI KUCIJIOTHI B cBeTE npecTaBieHuid TO/I;

. -OKHCJIUTENIbHBIE CBOMCTBA KOHII. CEpHOM KUCIOTHI B cBeTe OBP;

. -Ka4eCTBEHHYIO PEaKIIUIO Ha CyIb(aT-uoH.

. -pusnyeckue U XuMHUYECKHe CBOMCTBA a30Ta;

. -KpYroBOpOT a30Ta B IPUPOJE.

. - CTPOEHHUE MOJIEKYJIbl aMMHAKa;

. -IOHOPHO-AKIICTITOPHBIM MEXaHU3M 00pa30BaHMsI CBSI3U B MOHE aMMOHWUS;

. -CBOICTBa aMMHAaKa,
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M -CIIOCOOBI MOJIYYCHHA U paClio3HaBaHUA aMMHUaKa

. - CBOMCTBA KUCJIOPOJHBIX COEJUHEHUM a30Ta U a30THOM KUCIIOTHI KAK OKUCIUTEIIS.

. - XapaKTepu30BaTh CBOMCTBA YIJIEPO/1a U 3JIEMEHTOB MOArPYIIIbI yIiIepoa

. - CBOMCTBA, 3HAUE€HUE COEIMHEHUH YIIepoJa U KPEMHHUS B )KUBOW U HEKUBOM MPUPOJE.

. -COCTaBJISITh CXEMBI CTPOEHUSI aTOMOB XUMUYECKUX JIEMEHTOB ~-HEMETAJIIOB;

. -J1aBaTh XapaKTEPUCTUKY AJIEMEHTaM-HEMETaJlJIaM Ha OCHOBE ux nosoxkenus B [ICX3;

. -00BACHATH CXOJICTBO U Pa3IMYMe B CTPOCHUHU aTOMOB 3JIEMEHTOB-HEMETAIUIOB,;

. - OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB-HEMETAIIIOB;

. - XapaKTepU30BaTh XUMUYECKUE 3JIEMEHThI-HEMETAJUIbI MAJIbIX IEPHOIOB;

. - OIIMCBIBATh CBOMCTBA BBICUIMX OKCHJOB XMMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB MaJIbIX IEPUOOB, a
TakXe OOIIMe CBOWCTBA COOTBETCTBYIOIIUX UM KHUCIIOT;

. -CpaBHUBATh HEMETAJUIBI C METAJUIAMHU

. - COCTaBJISITh CXEMBI CTPOEHHUSI ATOMOB I'aJIOTEHOB;

. -Ha OCHOBAHUU CTPOEHUS aTOMOB OOBSCHATh U3MEHEHUE CBOMCTB raJIOr€HOB B TPYIIIIE;

. -3aMKChIBAaTh YPaBHEHUS peakiuid ¢ Touku 3penust OBP

. -XapaKTEpU30BaTh XMMUUYECKHUE AIEMEHTHI TOATPYIIIBI CEPBI;

. -3aMKUChIBATh YPAaBHEHUSI XUMHUECKHUX PEAKIIUNA B MOJICKYJISIPHOM M ¢ TOUku 3peHust OBP

. - OIUCHIBAThH CBOMCTBAa aMMuaka ¢ Touku 3peHusi OBP u ero ¢usmonorunyeckoe Bo3zieiicTBue Ha
OpraHu3M

. - oOpamaTbes ¢ XMMUYECKOH MOCyI0i 1 1abopaTopHBIM 000PYIOBaHUEM;

. -[10JIy4aTh U COOMPATh AMMUAK;

. -pacno3HaBaTh ONBITHBIM ITyTEM aMMHaK

. - COCTaBJIATh CXEMBbI CTPOEHUS aTOMOB 3JIEMEHTOB MOArPYIIIBI yIiiepoja

. - COCTaBISATH (OPMYNBI COSAMHEHUH Yriepoja W KpEeMHHs, WUIIOCTPUPYIOIINE CBOWMCTBA
KapOOHATOB U CHJINKATOB

. -pacro3HaBaTh PAacTBOPBI KHCIOT W INEJNOYEH, XJIOpHI-, Cyib(ar-, KapOOHAT-MOHBI M HOHBI
aMMOHUS;

. - ONMCHIBaTh XMMHYECKOE 3arps3HEHHUE OKPYKAIOIIEH Cpelbl KaK CIEACTBHE MPOU3BOJCTBEHHBIX
IPOIIECCOB, CIIOCOOBI 3aALUTHI OT 3arpsiI3HEHUI

. HCII0JIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B NMPAKTUUYECKON JESITEIbHOCTH U MTOBCEAHEBHON
KHU3HH IS

OOBSICHEHUS! XUMUYECKUX SBJICHUN, IPOUCXOASAIINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

e 3KOJOIMYECKH IPaMOTHOTO MOBEJICHUS B OKPY’KAIOLIEH cpee;

e OLEHKHU BJIMAHUS XMMHUYECKOTO 3arpsi3HEHUs OKpY’Karolled cpelbl Ha OpraHu3M 4YejoBeKa U Jpyrue
’KHMBbIE OpPraHU3MBbI;

o 0e30macHOTo OOpaIeHus ¢ TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMH, JJA00PATOPHBIM 000pYI0BAHNEM;

e KPUTHUYECKOH OLIEHKH JOCTOBEPHOCTH XHMHUYECKOH WH(POpPMAalMK, TMOCTyHaromeld H3 pa3HbIX
HCTOYHUKOB.

OCHOBHOE COJEPKAHHME

8 knacc

Beenenue

[Ipeamer xumun. Metoasl TO3HAHUS B XUMUU: HAOIIOACHUE, SKCIICPUMEHT, MojieiupoBanue. Mctounuku
XUMHYECKOW WH(pOpMalluu, ee TMOJIy4YeHHe, aHajdu3 U TpeJCTaBlIeHHE ero pe3yibTaTtoB. [lonsTtue o
XUMUYECKOM DdJieMeHTe W (opMax €ro CyIEeCTBOBAHMs: CBOOOJHBIX aTOMaX, MPOCTBIX U CIIOXKHBIX
BemecTBax. [IpeBpamienust BemecTB. OTiaMuMe XUMHYECKHX peakiuil oT (usmdeckux sBieHuil. Ponb
XUMUHU B KU3HU 4esioBeka. Xemodunus u xemohoousi. KpaTkue cBeieHUs U3 UCTOPUH BO3HUKHOBEHHS U
pa3BUTHsI XUMHH. POIlb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHHU XMMHUYECKON Hayku — pabotel M. B.
JlomonocoBa, A.M. bytneposa, JI. . MenneneeBa. Xumuueckass CHMBOJIMKA. 3HAKH XUMHUYECKHX
JJIEMEHTOB M TMPOUCXOXKJEHHE HX Ha3BaHuU. Xumuuyeckue ¢Gopmynsl. Jdemoncrpauuu. 1. Moaenu
(mapocTteprkueBbie U CTrioapTa—Dbpuriieda) pa3audHbIX MPOCTHIX U CIOXKHBIX BEIIECTB.

2. Konnekus cTeKIstHHOM XxuMudeckoit mocyasl. 3. Koyuiekuus MaTepraioB U U3ENIHN U3 HUX HA OCHOBE
amomuHus. 4. Bzaumoaeiictere Mmpamopa ¢ KUCJIOTON U TOMYTHEHHUE U3BECTKOBOM BOJBI.

Tema 1. ATOMBI XMMH4€CKHX 3JIEMEHTOB
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ATOMBI Kak (popMa CyIIECTBOBAHUS XUMHUYECKHX 3J€MEHTOB. OCHOBHBIE CBEJIEHUS O CTPOCHHUU aTOMOB.
JlokazatenbcTBa CIOKHOCTH cTpoeHus atomoB. OmbiTel Pesepdopna. IlnanerapHas Momens CTpOeHHUS
aToma.

CocraB aTOMHBIX siiep: IPOTOHBI, HEUTPOHBI. OTHOCUTENbHAs aTOMHAs Macca. B3auMoCBs3b MOHATHI
«TIPOTOHY, KHEUTPOH», KOTHOCUTETIbHASI AaTOMHAs Macca.

N3meHneHue yrcna mpoOTOHOB B siIpe aToMa — 00pa30BaHUE HOBBIX XUMHUYECKUX dJIEMEHTOB.

M3MeHeHue uucia HEWTPOHOB B sApe aToMa — oOpazoBaHue H30TONOB. COBpEMEHHOE ONpeesIeHHe
MOHATHUSL «XUMHUUYECKHUH 371eMeHT». I30TonbI KaK pa3HOBUIHOCTH aTOMOB OJHOTO XUMHYECKOTO 3JIEMEHTA.
OnexkTponbl. CTpoeHHE »SJICKTPOHHBIX YPOBHEH aTOMOB XHWMHYECKHX JJEMEHTOB MaJbIX TEPHOIOB.
[TonsiTue 0 3aBEpIICHHOM 3JIEKTPOHHOM YPOBHE.

[lepronnueckas cucrema XumMudeckux snemeHToB Jl. . MeHneneeBa u CTpoeHHE aTOMOB — (DU3UYESCKUNA
CMBICJI TIOPSIIKOBOI'O HOMEpPA JIEMEHTa, HOMEpa TPYIIIIbI, HOMepa NepHo/Ia.

M3MmeHeHue 4nciia 3J€KTPOHOB HAa BHEIIHEM JJEKTPOHHOM YPOBHE aTOMa XUMHYECKOIO 3JI€MEHTa —
o0pa3oBaHUE TMOJIOKHUTEIBHBIX U OTPHUIATEIHHBIX HOHOB. VOHBI, 00pa3oBaHHBIE aTOMaMH METAJIOB U
HeMeTauioB. [[pUunHBI N3MEHEHUS] METANIMYECKUX U HEMETAINIMYECKUX CBOMCTB B MEPUOAAX U TPYIIIAX.
OO6pa3oBanue OMHapHBIX coequHeHmid. [lonsTre 00 nOHHOH CcBsi3u. CxeMbl 00pa30BaHUS HOHHOW CBSI3H.
B3aumopeiicTBie aTOMOB 3JIEMEHTOB-HEMETAIIIIOB MEXy cO00i — 00pa3oBaHUE JIBYXaTOMHBIX MOJIEKYJI
MpoCThIX BemecTB. KoBajeHTHas HEMOIsIpHAsi XUMHUUYECKas CBA3b.

JdemoncTpanuu. Mozienn aroMOB XUMHYECKMX 3JeMEHTOB. llepmonnueckas cucreMa XHMHYECKUX
anemenTtoB JI. M. MenneneeBa (pasnmunbie ¢opmbl). M3roToBieHune Moneneil MOIEKyn OWHApHBIX
coeanHeHul. M3roroBnenne Moaenu, WUTFOCTPUPYIOLIEH CBOMCTBA METAJTIMYECKOM CBS3H.
IpakTnueckune padorbl 1. [IpaBuna TexHUKH Oe30macHOCTH MpHU paboTe B XMMHUYECKOM KaOHMHETE.
[Tpuemsbl oOpaieHus ¢ 1a60paTOPHBIM 00OPYIOBAHUEM M HarpeBaTeIbHBIMU MPUOOPAMHU.

Koutpoasnas padora 1 no teme: « ATOMBI XUMHUYECKUX DJIEMEHTOB)

Tema 2 IIpocThie BemecTBa

[Tono>xenue MeTamioB U HeMeTaIIOB B [leproanueckoii cucteMe XUMHUYECKHUX JIEMEHTOB

. U.MenneneeBa. Baxkneiime nmpocTeie BEMIECTBA — METAJIBI (KEJIe30, aTFOMHUHHUM, KaJIBIIMH, MarHuu,
HaTpui, Kaymii). O0mue Qu3ndecKue CBOMCTBA METaIOB. BakHEHIne mpocThie BENIeCTBa-HEMETAILIBI,
o0Opa3oBaHHBIE aTOMaMU KHUCIOpOJa, BOJAOPOJa, a30Ta, cephl, (ocdopa, yraepomaa. Monekymnbl MpOCTHIX
BELIECTB-HEMETAIJIOB — BOJ0PO/1a, KUCIOPO/a,

azoTa, rajoreHoB. OTHOCHUTENbHAs MOJIEKYIsIpHas Macca. CIOCOOHOCTh aTOMOB XMMHYECKHX JIEMEHTOB K
00pa30BaHUIO0 HECKOJIBKUX TPOCTHIX BEIIECTB — aJUIOTPONHS. AJUIOTPOIHBIC MOAU(PHUKALNN KHCIOPOaa,
docdopa, onoBa. Meraminyeckue ¥ HEMETAIUYECKHUE CBOMCTBAa MPOCTHIX BeliecTB. OTHOCUTENHHOCTD
ATOTO TIOHSITHS.

Yucno Asoraapo. KommuectBo BemiectBa. Monb. MomnspHas macca. MomsipHblii 00beM Ta3000pa3HbIX
BemecTB. KpaTHble €IMHMIIBI W3MEPEHHs] KOJIMYECTBA BEIIECTBA — MIIIMMOJIb H  KHUJIOMOJb,
MUJUTAMOIIIPHAS. W KWJIOMOJIIpHAST MAacChl BEILIECTBA, MIJUIUMOJSPHBIA M KUJIOMOJSIPHBIA OOBEMbI
ra3000pa3HBIX BEIECTB.

PacueTsl ¢ UCHONB30BaHUEM TMOHATHH «KOJUYECTBO BEIECTBA», «MOJIIPHAS Maccay, «MOJSIPHBII 00beM
ra3oB», «4UCI0 ABOTaapoy.

JdemoncTpanun. O3HaKOMJIEHUE C KOJIEKIIMEH MeTalioB. O3HaKOMIIEHHE C KOJUIEKIIMENH HEMETAJUIOB.
KonTpoabnas padora 2 no teme: « [IpocTeie BemecTBa

Tema 3. CoeniHeHUSI XUMHYECKHX JJIEMEHTOB

Crenenb okucienus. CpaBHEHHE CTEIIEHU OKHCIEHUS U BaJE€HTHOCTH. ONpeneraeHue CTENeHN OKUCICHUS
3JIEMEHTOB B OMHApHBIX coeauHeHusx. CocraBnenue Gpopmyn OMHAPHBIX COEIMHEHUH, 0OLIMi crioco0 ux
Ha3BaHUU.

bunapHbie coeuHEHNS METAIOB MU HEMETAJNIOB: OKCHUIBI, XJIOPHUIBI, Cyabhuasl u mp. CocTaBieHHe UX
dopmyin. bunapHble coelMHEHNUS HEMETAUIOB: OKCUIbI, JIETYyYHe BOJOPOAHBIE COEIMHEHHUS, UX COCTaB U
Ha3BaHus. [IpeacTaBuTen OKCUIOB: BO/A, YIIIEKUCHBIN ra3, HerameHas u3Bectb. [IpeacraBurenu neTyunx
BOJIOPOJHBIX COEIMHEHHI: XJIOPOBOIOPOJ U aMMHUAK.

OcHoBaHusI, UX COCTaB M Ha3BaHudA. PacTBopuMocTh ocHOBaHuii B Boje. llpencraBurenu uienoyeit:
TUAPOKCUABI HATPUS, Kanus U Kanbius. [loHsTHe 00 MHIMKATOpaxX M Ka4eCTBEHHBIX PEeaKIIHsX.

Kucnotel, ux cocraB u HaszBanws. Knaccudukammst kucior. [IpencraBuTenn KUCIOT: cepHasi, COJISTHAs,
azotHas. [lonsTe o mkane kucaotHocTH (mkana pH). Mi3MeHneHnue okpacku HHIUKATOPOB.
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Conu Kak IpOM3BOJHBIE KHCIOT M OCHOBaHHWM, MX COCTaB W Ha3BaHMs. PacTBopuMocTh cosiell B BOJE.
[IpencraBurenu coseit: XJaopu HaTpHsL, KapooHAT U GochaT KaabIus.

AmMop(hHBIE U KpUCTAINTNYECKUE BEIIECTBA.

JemoncTpanuu. O6pa3ipl OKCHIOB, KUCIOT, OCHOBAHUN M cojieil. Moaenu KpUCTaJUIMYECKUX PEIIeTOK
XJIopuJia HaTpus, anmasza, okcunaa yriaepoaa (IV). KucrnoTHo-mienouHsle MHIUKATOPHI, U3MEHEHUE UX
OKPAaCKH B DPA3IMUYHBIX Cpelax. YHUBEPCAJIbHBIM MHAMKATOP U MU3MEHEHHUE €ro OKPACKU B Pa3IM4YHBIX
cpenax. [kana pH.

JlabopaTopuble ombIThl. O3HakoMieHHE cO cBoiicTBamMu ammuaka. Omnpenenenue pH pactBopos
KHUCJIOThI, meiaoyd u Boabl. Omnpenenenne pH nAMMOHHOrO M f0JOYHOIO COKOB Ha cpe3e IUIONOB.
O3HakoMJIEHME C KOJUIEKIMEW coseil.O3HaKOMIIEHUE C KOJUIEKLIMEH BEUIECTB C pPa3HbIM THUIIOM
KpPUCTAJUIMYECKOM pemeTku. M3rotoBneHne mojened KpUCTAUIMYECKHX pemeTrok. (O3HakomieHuEe ¢
00pa31ioM roOpHO MOPOJIHI.

IpakTueckue padorsl 2. [[puroToBieHne pacTBopa caxapa U pacueT €ro MacCoBOM JOJIM B paCTBOPE
Tema 4. U3meHeHus1, NPONCXOASIIHE C BeIeCTBAMHU

[lonsTHE IBNEHNH, CBA3aHHBIX C U3MEHEHUSIMHU, TPOUCXOASIIMMU C BELIECTBOM.

SIBneHMsl, CBSI3aHHBIE C M3MEHEHUEM KPHUCTAJUIMUECKOIO CTPOEHUS BEILECTBA IPU IOCTOSHHOM €ro
coctaBe, — (Qusnyeckue siBieHusa. Duznueckue SBICHUS B XUMUU: JUCTHUISAIMS, KpUCTaIM3aIys,
BBINIAPUBAHUE M BO3TOHKA BEIECTB, (PUIBTPOBAHUE U EHTPU(PYTUPOBAHUE.

SIBneHus, cBsi3aHHBIE C U3MEHEHHEM COCTaBa BEUIECTBA, — XUMUYECKHE peakiuu. lIpusHaku u ycrnoBus
NPOTEKAaHUsI XUMHUUYECKUX peakiuil. Bolgenenue TemioTsl U cBeTa — peakuuu ropenus. [louarue 00 3k30 -
Y DHAOTEPMUYECKHUX PEAKLIHUSX.

3aKOH COXpaHEHHMsS MacChl BEIIECTB. XMMHYECKHE ypaBHEHHUs. 3HAUCHHE HHIEKCOB U KOX(PPHUIIMEHTOB.
CocraBiieHHE ypaBHEHUI XUMHYECKUX pPEaKIUH.

PacueTsl o xuMuueckuM ypaBHeHUsIM. PelieHue 3a1ad Ha HaXOXACHHUE KOJIMYECTBA, MAaCChl MM 00beMa
NPOAYKTa PEaKklliu Mo KOJIMYECTBY, Macce WM 00beMy UCXOIHOIO BellecTBa. PacyeTsl ¢ MCHOIB30BaHUEM
MOHATHS <«JI0JIsD», KOTJa HMCXOAHOE BEUIECTBO JaHO B BHUJE pacTBOpa € 3aJaHHOM MacCOBOWM JOJeH
PacTBOPEHHOT'O BEIIECTBA UJIM COAEPKUT ONPEIEIECHHYIO JOJ0 PUMECEH.

Peaknun pasnoxenus. [IpencraBineHue o CKOpOCTHM XUMHYECKHX peakuuil. Karammsatopbel. DepMEHTSI.
Peaknuu coenunenusi. KatanmuTudeckne W HEKaTAIUTUYECKHE PEAKIUH, OOpaTHMble M HeoOpaTHMbIe
peakuuu. Peakuuum 3amenieHus. Psji akTUBHOCTM METajsIOB, €r0 HCIIOJIB30BAHME ISl POTHO3UPOBAHUS
BO3MOKHOCTH MPOTEKAHMS PEAKUUN MEXAY MeTaulaMM M KHUCJIOTaMH, PEaKLHUil BBITECHEHMSI OJHUX
METaJUIOB M3 PAacTBOPOB UX COJIeW ApyrumMu Mmetaiamu. Peakium oOMena. Peakiuu HelTpamuzaiuu.
YcnoBus nmpoTeKkaHus peakiuii oOMeHa B pacTBOpax 0 KOHIIA.

JdemoncTpanum. [Ipumepsl ¢usnyeckux sIBICHUN: a) IJaBleHHE MNapapuHa; O) BO3TOHKAa HOJA WIH
OCH30IHON KUCIOTHI; B) pAaCTBOPEHUE OKPAILIEHHBIX coyeil; I) nuddy3ust AYIMHUCTHIX BEUIECTB C TOPSIIeH
JAMIIOYKH HakajduBaHuA. [IpuMepbl XWUMHUYECKHX SBJICHUW: a) TropeHue MarHusa, ¢ocdopa; 0)
B3aMMOJICHCTBHE COJISTHOM KHUCJIOTHI C MPaMOpPOM WJIM MEJIOM; B) moiydeHue ruapokcuna menu (II); r)
pacTBOpeHHUE MOIYYEHHOI'O THIAPOKCHIA B KUCJIOTax; 1) B3aumojeictBue okcuga menu (II) ¢ cepnoit
KHCJIOTOM NP HarpeBaHUM; €) pa3joKeHHe epMaHraHaTa Kauus; k) pa3oKeHHe NepoKcHIa

BOJIOpPOJIa C MOMOINBIO JTHOKCHJA MapraHila U Karaja3bl KapTodeis WIM MOPKOBHU; 3) B3aUMOJIEHCTBUE
pa30aBICHHBIX KUCJIOT C METAJUIaMHU.

IIpakTuyeckne padorsl 3. [Ipu3sHaky XUMHYECKUX PEAKIIMIM.

KonTpoabnas padora 3 no teme: «M3MeHEHMs, IPOUCXOSAIIHUE C BELIECTBAMMIY

Tema 5. PactBopenue. PactBopsl. CBolicTBa pacTBOPOB 3JIEKTPOJIMTOB

PactBopenue kak QusuKo-xuMuueckuid mporecc. IlomsTHe o0 THApaTaXx W KPHCTALIOTHApATaXx.
PactBopuMocTs. KpuBble pacTBOPUMOCTH KaK MOJIEIb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPABIX BEIIECTB OT
Temneparypbl. HacplllleHHbIE, HEHACBIILIEHHbIE U IEPECHIIIEHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB AJIs
IIPUPOJBI U CEITBCKOTO X0341CTBa.

[lonsiTue 00 3NEKTPOIUTUYECKOM JUCCOLMALMHU. OJEKTPOJIUTBI M HEIIEKTPOIMTHL. MexaHusm
JUCCOLMALNNA  3JEKTPOJIUTOB € pA3JIMYHBIM  XapakTepoM CBs3U. CTeneHb 3NIEKTPOJUTUYECKON
nucconuanuu. CUIbHBIE U C1a0ble 3JICKTPOIUTHI.

OCHOBHBIE TOJIOKEHHS TEOPHUH IIICKTPOJIUTUUECKON nrcconmannu. MloHHble ypaBHEeHUd peakuuil. Peakiuu
oOMeHa, uayIIue 10 KOHIIA.

Knaccudukanus HOHOB U UX CBOMCTBA.
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Kucnotsl, ux xmaccudukanms. JJuccoruanusi KUCIOT U UX CBOMCTBA B CBETE TEOPUH DIIEKTPOIUTUICCKOM
aucconuanvu. MomnekyssipHble 1 MOHHBbIE YpaBHEHUsl peakuuil. BzauMozieicTBrue KHCIOT C MeTallJlaMu.
DJIEKTPOXUMHUYECKUN PAJl HANPSKEHUM MeTauioB. B3anMoleicTBHE KHUCIOT € OKCHUIAMH METAJLIOB.
B3anmMopeiicTBUe KUCIOT C OCHOBAHUSIMU —peaKIUs HelTpanu3auuu. B3anmoaeicTBrue KUciaoT ¢ COMSIMH.
Hcnonp3oBanne TaGIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTHKHA XUMHUYECKUX CBOMCTB KHCIIOT.
CBoiicTBa MPOCTHIX BEIIECTB — METAJJIOB M HEMETAJJIOB, KHUCIOT U COJEH B CBETE€ OKHUCIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
JemoHcTpanuu. BzaumoneiicTBe pacTBOPOB XJIOpUAAa HATpusi M HuUTpata cepebpa. Ilomyuenue
HEpPaCTBOPUMOTO THIPOKCHIA ¥ B3aWMOJEHCTBHE €ro C KHUCIOTaMHu. B3auMoneilcTBHE KHUCIOT C
OCHOBaHMSIMH. B3auMonencTBue KUCIOT C OKCUIAMU METAJUIOB. B3anmMonencTBHe KHUCIOT ¢ METAJUIAMMU.
B3auMoaelicTBHE KHUCIOT ¢ COJISIMHA. B3auMoaelicTBUE MIEI0UENR ¢ KUCIOTaMH. B3anuMoaelcTBIE IeIodYei
C OKCHJAMH HeMeTaJIoB. B3anMmoznencTeue menodeit ¢ coasiMu. [lonmydeHue u CBOMCTBA HEPACTBOPUMBIX
OCHOBaHMI. B3auMoielicTBEe OCHOBHBIX OKCHIOB C KHCJIOTAMHU. B3aMMOJIENCTBUE OCHOBHBIX OKCHJIOB C
BOJIOM. B3amMoeiicTBHE KUCIOTHBIX OKCUIOB C LIETOYaAMHU.
IpakTueckune padornl 4. YCIOBUS TEUCHHUS XUMUYECKUX PEAKIIMI MEKy paCTBOPAMHU AJIEKTPOIUTOB 110
KOHIIA.
5. Pemenue sKCriepuMeHTaIbHbBIX 33/1a4.
HTorosasi KOHTpOJbLHasi padoTa 3a Kypc XuMuHM 8 kiacca
IIpeaMeTHBIMH pe3yJIbTATAMM U3yUYEHUS NPeAMETA «XUMHUS» ABISIIOTCS CIEAYIOIINE YMEHHUS
Tema: «BBenenue B xumuo. IIpeamer xumum»
BrInyCKHUK Hay4uTCs:
» PackpweiBaTh CMBICT OCHOBHBIX TIIOHSITHH: BEIIECTBO, XUMHUYECKHH JJIEMEHT, OTHOCHUTEIIbHAS
aTOMHAasl U MOJIEKYJISIpHAsl MaCChI;
» Ha3bIBaTh XUMUYECKHUE DJICMEHTHI;
» BBIYHCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, a TaK)KE MAaCCOBYIO
JIOJTF0 XUMHYECKOTO 2JIEMEHTA B COSJIMHEHUSIX I OLEHKH MX MPaKTUYECKOU 3HAUUMOCTH;
» coOJroJaTh paBuiia TEXHUKU 0€30MacCHOCTH TPH MPOBEICHUH HAOIOICHUI U OTIBITOB
BhITyCKHUK TTOJTYYUT BO3MOYKHOCTb HAYYUThCS
» OIpEeIeNsATh POJb PAa3IMUHBIX BEIICCTB B IPUPOJIC U TEXHHKCE,
» XapaKTepu30BaTh METOIBl XUMHUYCCKON HAyKH (HAOIIOACHHE, CPAaBHCHHE, YKCIICPHMEHT,
U3MEpPEHUE) U UX POJIb B TIO3HAHUU TIPUPOJIBI
Tema: «<ATOMBbI XMMH4Y€CKHX 3JIEMEHTOB
BoinycKkHUK HayduTC:

pasiiniyaTtb BU/bBL XUMHYECKON CBSI3H: HOHHYIO, KOBQJICHTHYIO IOJAPHYIO, KOBAJCHTHYIO
HEMOJIIPHYIO U METaJUIMYECKYIO;
n300pakaTh AJIEKTPOHHO-MOHHBIC (OPMYJIBI BEIIECTB, OOPA30BAHHBIX XHUMHYECKUMU CBS3SIMHU
pa3HOro BUAA.
BBIyCKHHK MOTYy4YUT BO3MOYKHOCTb HAYUNUTBCS:
» 0CO3HaBaTh 3HAUEHHUE TEOPETUYECCKUX 3HAHUHN JJIS MPAKTUUECKOM JesITeIbHOCTH YETI0BEKa;
> OIMCHIBATh U3y4YEeHHBIC OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTHKY CHCTEMHOT'O aHaIn3a
Tema: «IIpocTbie BemecTsa»
BhIyCKHUK Hay4YUTCS:
> K.HaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTBI Ha MCTAJlJIbl, HCMCTAJLJIbl, THCPTHBIC 3JICMCHTLI (Fa3LI)
JUIsl OCO3HAHMS Ba)KHOCTH YIIOPSAOYCHHOCTH HAYYHbBIX 3HAHMI;
> BBIYUCIATH KOJIMYECTBO BCIICCTBA, 00BeEM MU MacCCy 11O KOJIMYCCTBY BCHICCTBA,

» PackpbiBaTh  CMBICT  OCHOBHBIX  TOHATHH:  aToM,  HM30TOINBI,  XUMHYECKas  CBS3b,
AIEKTPOOTPULIATENBHOCTD;

» OOBSICHIATh (PUINICCKUI CMBICT TOPSJAKOBOIO HOMEpa DJJIEMEHTa, HOMepa TpPYIIbl, HOMEpa
[Iepuoa;

» COCTaBIIITh CXEMBI CTPOCHHS aTOMOB TepBbIX 20 DIIEMEHTOB NEPUOIUYECKOH CHCTEMBI
J[.1.MeHnneneenBa;

>

>

BBIHYCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYYHUTHCA:
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>

>

pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YsI CPEJCTBA YCTHOM U MUCbMEHHOM
KOMMYHHKAIIUU IpU paboTe ¢ TEKCTaMH y4eOHUKa U JTOTIOJIHUTEIbHON JINTepaTypoil,
CIPaBOYHBIMU TaOJINLIAMU;

MPOSIBJIATH TOTOBHOCTh K YBaXXEHUIO MHOW TOUKH 3pEHUs IPH 00CYKIACHUN PE3yJIbTaTOB
BBIMIOJTHEHHON pabOoThI

Tema: «CoennHeHUs XMMHYECKHX )J1eMEHTOB
BbInmyckHUK Hay4YHUTCS:

VV VY VVV

OHPGIIGHHTL CTCIICHb OKHMCJICHHUA 3JICMCHTA B COCIUHCHUAX

OHpelleJIf{TB HpI/IHa)IJ'Ie)KHOCTB BCHICCTB K onpeneneHHOMy Knaccy HGOpFaHquCKHX BCIICCTB,
pa3nnanL 3KCH€pI/IMeHTaHBHO KHUCJIIOTBI H H.[éﬂO‘-IH, HOJ'H:3y}ICL I/IH,Z[I/IKaTopaMI/I; OCO3HaBaThb
HEO0OXOIUMOCTh COOTIOZICHUS Mep 0€30MacHOCTH MPU OOPAICHUH C KUCIOTAMH M IIET0YaMHU.
BBIABIIATH 3aBUCUMOCTD CBOﬁCTB BCIICCTB OT CTpOGHI/ISI nux KpI/ICTaJIJII/I‘-IeCKI/IX peIlIéTOKZ HOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJUNTMYECKHX;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MaCCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;

COCTaBJISATh (POPMYIIBI HEOPTAHMYECKUX COSAMHEHUH 1O CTETICHSIM OKHCJICHHS JIEMEHTOB, a TaKXKe
3apsaM MOHOB, YKa3aHHBIM B TaOJIMIIE pACTBOPUMOCTH KHUCJIOT, OCHOBAHUI U COJIEH;

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYHUTHCA:

>

MCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B TPAKTUYECKON JAEATEIbHOCTH U MOBCETHEBHOM
’KU3HU JIJIS1 IPUTOTOBJICHHS PACTBOPOB 33/1aHHON KOHIIEHTPAIIHH.

Tema: «A3MeHeHHs, IPOUCXOAALIME ¢ BelleCTBAMM)
BrinmyckHUK Hay4YuTCA:

>
>
>
>

IIPUBOJIUTH IPUMEPBI XUMHUYECKUX MTPOLIECCOB B IPUPOJE;

n300pakaTh CyLITHOCTh XUMUUYECKUX PEAKLNH C TOMOIIBIO XMMUYECKUX YpaBHEHHI;
OOBSICHATB Pa3UYHBIE CIIOCOOBI KITacCU(DUKAITUN XUMHYECKUX PEaKIIN;
HIPOBOJUTH XMMUYECKHE OTBITHI U SKCTIEPUMEHTHI U OOBSICHATD MX PE3yJbTaThl;

BI)IHYCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYHUTHCA:

>
>

MOHUMATh POJIb XUMUYECKUX MPOLIECCOB, MPOTEKAIOIINX B PUPO/IE;
rpaMOTHO 00palaThCs C BEMIECTBAMHU B MIOBCEITHEBHOM KU3HH.

Tem: «PacTBopenue. PactBopbl. CBoiicTBa pACTBOPOB 3JIEKTPOJIMTOB)
BeInyCKHUK Hay4duTes:

>

YV VYV

YV VvV VY V¥V

>

pacKpbIBaTb  CMBICII ~ OCHOBHBIX  IOHSTHH: pacTBOPbL, AJIEKTPOJUT M  HEDIEKTPOJIHT,
ANEKTPOIUTUYECKAS TUCCOLMAIMS; OKUCIUTED U BOCCTAHOBUTEIb, OKHCIICHUE U BOCCTAHOBJIEHUE
OO0BSACHATH CYIIHOCTh PEaKIMii HOHHOTO 0OMEHa;

KJIAaCCU(UIIUPOBATH OKCHJIBI H OCHOBAHMUS IO CBOHCTBAM, KUCJIOTHI M COJIH 10 COCTaBY;,

COCTaBJISITh YPABHEHUS JJIEKTPOJIUTHYECKON OUCCOLMALMMU KHCIOT, IIEJIOYEH, COJel; MOJIHBIE U
COKpami¢HHbIE  WOHHBICE  YpaBHEGHHMsI  peakuuii  oOMEHa;  ypaBHEHHUS  OKHCJIHTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIU;

COCTaBJISITh  YPaBHEHHUS PEaKIMi, COOTBETCTBYIOIIMX IOCJIECIOBATEILHOCTH  («IICTIOUKE))
MIPEBPALLCHUI HEOPTAHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB;

Ha3bIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTEPHBIC JIJISI KAXKIOTO M3 KJIACCOB HEOPTaHUYECKUX
BEILIECTB: KUCIOT, OCHOBaHUM, COJICH;

MPUBOJIUTh TPUMEPHI PEAKUUM, MOATBEPKIAOMMX XUMHUYECKHE CBOMCTBA HEOPraHUYECKUX
BEILIECTB: OKCUAO0B, KHUCJIOT, OCHOBAaHMI U COJICH;

COCTaBJISITh  OKWCJIUTEIHHO-BOCCTAHOBUTEIBHBIM  OanmaHc (i1 WM3YYEHHBIX pEaKIHii) o
MPEJIOKEHHBIM ~ CXEMaM pEakKUMid U ONpPEAENSATh BELIECTBO-OKUCIUTENIb U  BEIIECTBO-
BOCCTAaHOBHUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUX;

MIPOBOJIUTH JIA0OPATOPHBIC OIBITHI, MOATBEPKIAOIINE XUMUIECKUE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB;

BLIHYCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYYHUTHCA:

>

>

COCTaBJISAITh MOJIEKYJSIDHbIE M IIOJHBIE HOHHBIE YpPAaBHEHHS IO COKpPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

NPUBOJUTH TMPUMEPHl peakuui, TMOATBEPKIAIONINX CYIIECTBOBAaHME B3aUMOCBS3H MEXIY
OCHOBHBIMH KJIACCAaMU HEOPTaHUYECKUX BEIIECTB;

15



9 k1ace

BBenenune. O0masi XapakTepUCTHKA XMMUYECKUX 3JIEMEHTOB M XUMHYECKUX PeaKIni
IMepnoauyeckuii 3axon u [lepnoguyeckas cucrema xumnueckux 3jemeHToB JI. . MenpaeneeBa
XapaKTepucTuKa 3JIeMEeHTa IO €ro MnojoxkeHuto B [lepuoguueckoit cucreMe XumMuueckux 3neMentoB Jl. U.
MenneneeBa. CBONCTBA OKCHAOB, KHCIOT, OCHOBAHMM W COJEH B CBETE€ TEOPUM IJIEKTPOJIUTHUYECKON
JUCCOLMALIUY U OKUCIICHUS-BOCCTAHOBJICHHUSI.

[TonsiTie 0 mepexoHbIX deMeHTax. AMPOTEpHOCTh. [ eHeTHUECKU PsiJl TEPEXOTHOTO AIEMEHTA.
Ilepuonnueckuit 3akoH u [lepuoanueckas cucreMa XuMudecKux 3y1eMeHToB [[. 1. Menneneesa.
X¥UMHYECKasi OpraHu3alus )KUBOW M HEXUBOU NPHUPOABI. XUMUYECKHM COCTaB f]pa, MAaHTUU U 3E€MHOMI
KOpbL. XMMHUYECKHUE 3JIEMEHTHI B KJIETKAX dKUBbIX OPraHU3MOB. Makpo- U MUKPO3JIEMEHTHI.

O06o0meHne CBeAeHUH 0 XUMHUYECKHX peaknusax. Kmaccupukaims XUMHUECKUX PEAKIUN 10 Pa3IMuHbIM
NpPU3HAKAM: «YUCJIO W COCTAaB pearupyrolux H OOpa3yIOMIMXCS BELIECTB», «TEMJIOBOH 3PdexTy,
«HaIlpaBJICHUE», «U3MEHEHHE CTETEeHEeW OKHCIICHHsS 3JIEMEHTOB, 00pa3yIoLUX pearupyroliie BEeIIecTBay,
«haza», «ucmonb3oBaHUE KaTanu3aTopa». lloHATHE O CKOpPOCTHM XUMHUYECKOH peakuuu. DakTopsl,
BIIUSIOIINE HA CKOPOCTh XUMHYECKUX peakiuii. Katanuzatops! u katanu3. MHrHOUTOphl. AHTHOKCHIAHTHI.
JemoncTtpanun. Paznmunsie ¢popmbr tabmunbl [I. M.MenaeneeBa. Moaenu aTtoMoB 3JI€MEHTOB |—-To
nepuoioB. Moiesb CTPOCHHS 3eMHOTO I1apa (TIOTepeyHbIi pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT TPUPOJbl PEarupyrolux BEUIECTB. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW peakuuu OT
KOHLEHTpPAllMN PEarupyronMx BEIIECTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW pPEaKUUu OT IUIOIIAIH
CONPUKOCHOBEHUS PEarupyrominux BEeIIECTB ((«KUTISIIUNA CIIOM»).

JlaGopaTtopubie omnbiThl 1. IlonydyeHne TruApOKCHAA IMHKA W HUCCIEJOBAaHME €ro CBOMCTB. 2.
MopenupoBanue noctpoeHus [lepuoandeckoit cucteMsl XUMUYECKUX 3i1eMeHTOB [1. 1.MenneneeBa
JInarnocTuyeckasi KOHTPOJbHas padora

Tema 1. MeTa/uibl

[lonoxenune wmeramioB B Ilepuoamueckoit cucreme xumuueckux saeMeHToB JI. WM. Mengeneesa.
Mertammdeckast KpUCTaJUIMYecKasi pelleTka M MeTajulndyeckas XuMudeckas cBsi3b. OOmue ¢uzndeckue
cBoiictBa MetayioB. CIuiaBbl, MX CBOWCTBA M 3Ha4YeHHE. XHMHUYECKHE CBOMCTBA METAUIOB Kak
BOCCTAHOBUTEJIEH, @ TAK)KE B CBETE UX IOJIOKEHUS B AJIEKTPOXUMUYECKOM Py HANPS)KEHUN METAJUIOB.
Kopposus meTtannos u crocodsl 60ps0bI ¢ Hell. MeTtasuibl B mpupoze. O61ime crnocoObl UX MOIy4eHUsI.
O0mas xapakTepHCTHKA IIeJOYHBIX MeTaN10B. MeTtamisl B mpupojie. O01mue croco0bl UX MOJIyYEHUSI.
Crpoenue atomoB. lllenouHble MeTaibl — MPOCThIE BelIECTBA. Ba)kHeWIINME COEIWHEHHUS LIEJIOYHBIX
METAJJIOB —OKCH/IBI, THAPOKCUIBI U COJIH (XJIOPHIIBI, KapOOHATHI, Cyab(aThl, HUTPATHI), UX CBOWCTBA H
pUMEHEHUE B HApOAHOM Xo3siicTBe. KanuitHbie ynoOpeHus.

O0mas xapakTepucTHKa 3JjeMeHTOB rjaBHoi moarpynmbl II  rpymmbl. CTpoeHue aToMOB.
[[{enouHO3€eMeENbHBIE METANIBI — MPOCThIE BelllecTBa. BakHeWIlne COEIMHEHHUs IIeI0YHO3EMEIbHBIX
METaJJIOB — OKCHUJbI, TUAPOKCUIBI U CONMU (XJIOpUJbI, KapOOHAThI, HUTPAThI, Cylbdatsl, pocdarsr), ux
CBOMCTBA U MPUMEHEHUE B HAPOJIHOM XO35UCTBE.

Amomunuii. CTpoeHue aroma, (pu3Mveckue U XMMUYECKHE CBOMCTBA mpocToro BemectBa. CoenuHEeHUs
QTIOMUHUST — OKCHI W THAPOKCHI, HuX aM(OTEepHBIM xapakTep. BakHelinme conw amOMUHUA.
[IpumeHeHne antOMHUHNS U €70 COEINHEHNM.

Keneso. Ctpoenne aroma, (u3M4ecKue M XMMHUECKHUE CBOMCTBA MPOCTOrO BEIIECTBA. | eHeTHYecKue
panel Fe2+ u Fe3+. Baxueimme conm sxkene3a. 3HaAUCHHE JKeJie3a M €r0 COSAMHCHHWM IS MPUPOABI U
HapOJHOI0 XO3siCTBa.

JdemoncTpanun. OOpa3upl  LIEJOYHBIX UM [IEJIOYHO3EMENbHBIX  MeTaisioB. OOpasibl  CIJIABOB.
B3aumopeicTBue pacTBOPOB KHUCIOT U CoOJie ¢ MertauiaMu. llosydyeHune TruapoKcuia allOMUHHUS U
HCCIIEIOBAHUE €r0 CBOMCTB. B3anmopeilcTBHe »kene3a ¢ CONSHOM KHUCIOTOM. [losmydeHue ruapokcuiaoB
xenesa (1) u (II1) u u3yueHue ux cBOMCTB.

IpakTnueckne padorbl. 1. OCylIeCTBICHHE LENOYKHM XMMHYECKHX mpeBpamieHui. 2. Ilonmyuenue u
CBOMCTBA COEUHEHUN METAIIOB. 3. PellieHne sKkCnepuMEeHTANIbHBIX 337a4 Ha pacliO3HABAHUE U MOJIYyYCHHE
COEIUHEHNN METAJIOB.

Kountpoasnas padora Nel o teme : Metaymibny

Tema 3. HemeTasisl

OO01mas xapakTeprcTUKa HEMETAIUIOB: MOJoKeHue B [leproanyeckoil cucteMe XUMHUECKHUX IEeMEHTOB [l
N.Menneneena,
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0COOCHHOCTH CTPOCHHUS aTOMOB, JEKTPOOTPUIIATENILHOCTH (D0) Kak Mepa «HEeMeTaUTHIHOCTHY, psx 0.
Kpucramnuueckoe cTpoeHHE HEMETAIJIOB — IPOCTBIX BewlecTB. AjutoTponus. PuU3nMYecKue CBOICTBa
HeMeTau10B. OTHOCUTEIBHOCTD MOHATHIA «METAD» U «HEMETAILII».

Bopopoa. [lonoxenue Bogopona B llepuoanueckoi cucreme xumudeckux aneMeHroB /[. 1. Menneneesa.
CrtpoeHue atomMa M Mosekynbl. du3nueckre M XHMHUYECKHE CBOWCTBA BOJIOPOJA, €ro IOJy4Ye€HUE U
PUMEHEHUE.

Bopa. Ctpoenne monekynsl. Bomoponnas xumudeckas cBsizb. PU3MYECKUE CBOMCTBA BOJABL. AHOMAaIUU
CBOWCTB BOJBL. ['mapodunpHble U TUAPOPOOHBIE BelleCcTBa. XUMHUECKUE CBOMCTBa BOAbl. Kpyrosopor
BOAbl B mnpupone. Bonmoouuctka. Aspamus Bonabl. bbiToBble  (GuiabTpel. MuHepalibHbIE  BOBI
JuctuniupoBaHHas BOJa, €€ MOJyYeHUE U IPUMEHEHUE.

Oo0mas xapakrepucTtuka rajoreHoB. CtpoeHue atoMoB. [IpocTeie BemecTBa U OCHOBHBIE COECIMHEHUS
raJloreHoB, UX cBoiicTBa. KpaTkue cBenenus o xiope, Opome, gprope u noze. [IpumeHeHne ragroreHoB U UX
COEJIMHEHUH B HAPOJHOM XO3SICTBE.

Cepa. CtpoeHue aToMa, aJuIOTpOIUs, CBOMCTBA U IIpUMEHEeHne pomOuueckoil cepbl. Oxkcuel cepsl (IV) u
(VI), ux monyueHue, cBoiicTBa M nmpuMeHeHue. CepHas KHCIIOTa M €€ COJIM, MX MPUMEHEHHE B HApOIHOM
xo3sucTBe. [Ipon3BOACTBO CEPHON KUCIIOTHI.

A3or. CTpoeHHE aToMa M MOJIEKYJIbl, CBOMCTBAa IMPOCTOro BeniecTBa. AMMHAK, CTPOEHHE, CBOMICTBA,
nosyueHue U npumeHeHue. Coiu aMMOHUS, MX cBoiicTBa u mnpumeHnenue. Okcunbl azora (1) u (IV).
A3OTHas KHCJOTa, €€ CBOMCTBa M NpuUMeHeHHe. HuTpaTel M HUTPUTHL, MpobiemMa HX COAEpX aHUS B
CEJIbCKOXO3HCTBEHHOM MPOAYKIIMH. A30THBIE YIOOpECHHUSI.

®ocdop. CtpoeHne aroma, alIOTPOIUs, CBOIiCTBa Oemoro u KpacHoro Qocdopa, UX HpPUMEHEHHUE.
OcHoBuble coequHenus: okcua (ochopa (V) m oprodochopHas kuciora, (ocdarer. DochopHbie
yaoOpeHus.

Yraepoa. CTpoeHue aToma, aJuIOTPONHs, CBOMcTBAa MouuKkaiuii, mpumenenue. Okcuapsl yraepoaa (1) u
(IV), ux coiictBa u npumeHenune. KapOoHaThl: KaJbIHUT, COMA, MOTAII, UX 3HAYEHHE B MPHUPOJE U KU3HU
YeJI0BEKa.

Kpemumnii. CtpoeHue atoma, KpUCTAUIMYECKUNA KPEMHUM, €r0 CBOMCTBA U MpuUMeHeHue. OKCUl KPEMHHUS
(IV), ero npuponanbsie pa3HOBUIHOCTH. CUIUKATHI. 3HAYCHUE COCIWHEHUM KPEMHUS B )KUBOW U HEKHUBOU
npupoze. [lonarre o cunMKkaTHON IPOMBIIUIEHHOCTH.

Hemoncrpaumu. [lonyyenne n pacno3HaBanue Bojgopoaa. KauecTBeHHas peakius Ha TaJIOTE€HU]I-HOHBL..
B3aunmopeicTBue KOHLEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO.

JlaGopaTopHble onbIThl. O3HaKOMIICHHE C COCTaBOM MHHEpaibHOU BoAbl. 30. CBoiicTBa pa3OaBieHHON
cepHol kucnoThl. M3yuenue cBoiicTB aMmMmuaka. PacnosnaBanue coneit ammonus. [openue docdopa Ha
BO3yXe U B Kuciopoze. PacmoznaBanue docdaros. ['openue yrist B kuciopone. [lepexon kapboHATOB B
TUAPOKApPOOHATHI.

IIpakTuyeckue padortnl. 4. Penenue skcniepuMeHTaNbHBIX 3a1a4 1o Teme «lloarpynmna kuciaoponay. S.
[lony4yenue, cobupanue U pacrio3HaBaHUE I'a30B.

Kontpoabnas padora Ne2 no teme : Hemerammsny

Tema 5. O000meHne 3HAHUIA M0 XUMHUHM 32 KyPC OCHOBHOM mIKO0JIbl. [IoAroToBKa K rocyaapcrBeHHOM
urTorosoi arrecrauuu (I'MA)

Ilepuonnueckuii 3akoH u Ilepuomnueckas cucreMa xumuueckux odneMeHtoB J[. W.Menneneesa.
Ou3nyecKuil CMbICI MOPAJKOBOIO HOMEpa 3Je€MEHTa, HOMEPOB NEpHOAa U TPYyHIbl. 3aKOHOMEPHOCTU
WU3MEHEHUsl CBOMCTB 3JIEMEHTOB M UX COEIMHEHMM B MEPHOJAX U Tpymnmnax B CBETE MPEACTABICHHUI O
CTPOEHHHU aTOMOB 3JIeMeHTOB. 3HaueHue [leproanueckoro 3akoHa.

Buapl XUMUYECKMX CBS3€d WU THUIIBI KPUCTAJUIMYECKUX PEWIETOK. B3anMMOCBA3b CTPOECHHUS M CBOWCTB
BEILECTB.

[Ipoctbie u cioxHbie BemiecTBa. Metamibl U HeMeTaulbl. ['eHeTHueckue psabl MeTallia, HeMeTallia U
nepexoHoro Metauia. OKCUIbl U THAPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM(OTepHbIe TUAPOKCHUIBI), COJIH.
Ux cocraB, knaccudukanus W oOIIME XWMHUYECKHE CBOWCTBA B CBETE TEOPUHU DIIEKTPOIUTHUECKOM
JUCCOLUALINN.

Hrorosasi KoHTpOJbLHasi padoTa 3a Kypc XUMHUH 9 Ki1acca
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Kanengapuo — temaTnyeckoe njiaHupoBanme 8 kjacc

No Ne JHata
ypoKa YpOKa IIpOBEIE Tema ypoxka IIpumeyanue
(Teme) HUSA
ypoKa
Beenenue(54)
1 1 centa0ps | [Ipenqmer xumuu. Bemectna.
2 2 [IpeBpanenus BemecTs. Pojb XMMUM B )KU3HU YEJIOBEKA.
3 3 [IpakTtudeckas padora Nel. «IIpaBuia TeXHUKH
0€30MacHOCTH NP padoTe B XMMUYECKOM KaOMHETe.
[Ipuembl oOpatienus ¢ 1a00paTopHBIM 000PYIOBAHUEM H
HarpeBaTeIbHBIMU PUOOPAMUY.
4 4 [lepuonuueckas tabmauma xum. snementos . .
MeHnneneeBa. 3HAKM XMMHUYECKHX 3JIEMEHTOB.
5 5 Xumudeckue HOpMyIIbI.
OTHOCUTENBHBIE aTOMHAs U
MOJICKYJISIpHAsl MacCCHI.
Tema 1 AToMbl XuMudeckux deMeHToB (104)
6 1 OCHOBHBIE CBEJICHHSI O CTPOCHHH aTOMOB.
7 2 M3MmeHeHne B cOCTaBe siep aTOMOB XMMHUECKHUX
2JIEMEHTOB
8 3 OKTAOphL |CTpOEHHE JICKTPOHHBIX 000JIOYEK ATOMOB JIEMEHTOB
9 4 [lepuonnueckas Tabnuia xum. nmemerToB 1. W.
MeHieneeBa U CTpOSHHE aTOMOB.
10 5 MoHHas xuMHU4YecKas CBS3b.
11 6 KoBasieHTHas1 HENOJIApHAs XUMUYECKas
CBSI3b.
12 7 KoBasieHTHas moJisipHast XUMUYECKasl CBSI3b.
13 8 MeTayuindeckast CBA3b.
14 9 O06o00meHre u cucTeMaTu3anus 3HaHUK 00 JIeMEHTaXx:
MeTaJlJlaX ¥ HeMeTaJllaX, O BUJaX XUM. CBA3H.
15 10 KontponbHas padota Nel. 1o treme: « ATOMBI XUMHUECKUX
DJIEMEHTOB)
Tema 2 IIpocTeie BemecTBa (84)
16 1 [IpocThie BemecTBa-MeTamuibl. O0IIHE PU3nIESCKUE
CBOICTBAa METAJUIOB. AJUTOTPOIHSI.
17 2 [Ipocteie BemecTBa-HemeTauibl. O0mme puzndeckue
CBOICTBA HEMETAJUIOB. AJJTOTPOMHUSI.
18 3 HOs10ph  |[KosuecTBO BemecTna.
19 4 MousipHast Macca BEIIeCTBa.
20 5 MoJsipHBIi 00BEM BEIIECTBA.
21 6 Peuienne pacyeTHbIX 3324
22 7 O06o6mmenne u cucreMarusanus 3HaHui 1o teme: «IIpocteie
BEIIECTBAY.
23 8 KontponbHas padota Ne 2 o teme: «IIpocTeie BemecTBay
Tema 3 Coenunenus xumudeckux 31aemMeHToB( 10 1)
24 1 nekabpp |CreneHb okuciaeHHs. buHapHble coeIMHEHNs] METAIIIIOB U
HEMETaJJIOB
25 2 Baxneiinme kiaccbl OMHAPHBIX COCTMHEHUM- OKCH/IBI,
JIeTY4YHe BOAOPOHBIC COCTMHCHUSI.
26 3 OcHoOBaHMsL.
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27 4 Kucnotsl.

28 5 Coun KaK IpOU3BOIHBIE KUCIIOT U OCHOBAHUIA.

29 6 AMOp(hHBIE ¥ KPUCTAIUTHIESCKUE BEIIeCTBA. Bub
KPHUCTAJUTHYECKUX PEIICTOK.

30 7 YucTtele BelecTBa U CMECH.

31 8 MaccoBasg 1 00beMHast 1011 KOMIIOHEHTOB cMecH. PacyeTsl,
CBSI3aHHBIC C TIOHSATHEM «JIOJIS.

32 9 [TpakTrueckas padota Ne 2 [IpuroToBieHue pacTBopa
caxapa W onpejieJieHHMe MacCOBOM JOJIM caxapa B pacTBOPEY.

33 10 saHBapb |(O00O0IIeHNE U CUCTeMATH3alMs 3HAHUH 110 TeMe:
«CoeTMHEHUS] XUMHYECKUX IIEMEHTOB)

Tema 4 V3meHneHus nmpoucxojsiue ¢ BerecTBaMu(13 1)

34 1 Du3nYecKue sIBICHUS.

35 2 XHMMUYECKUE PEAKIIHH.

36-37 3-4 3aKOH COXpaHEHUS MACChI BEIIECTB. XUMHUECKHE
YpaBHECHHSI.

38 5 Tunel XuMUYeCKUX peaknuii. Peakimym  pasznoxeHus

39 6 Peaxinu coequuenus

40 7 deBpanp |Peakiyu 3amenieHus

41 8 Peaknyn oOMeHa.

42 9 [Tpaktuueckas pabora Ne 4. IIpu3Haku XUMHYECKHX

peaKIuid.

43-44 10-11 PacueTsl Mo XUMHUYECKUM YpaBHEHUSIM.

45 12 O000111eHHE U cUCTEMATU3ALMS 3HAHUHN 110 TEME: «
V3MeHeHHs, TPOUCXOISIINE C BEIIECTBAMI.

46 13 KontpomnsHast padota Ne 3 o teme: « MI3menenus,
TPOMCXOJISINE C BEIICCTBAMUY.

Tema 5 PactBopenue . PactBopsl. CBoiicTBa pacTBOpOB (224)

47 1 PacTBOpeHHe Kak (PU3NKO-XUMHUYECKHII Iporiecc.
PacTtBopuMocTh. THUIBI paCTBOPOB.

48 2 MapT  |DJIEKTPOIUTHYCCKAs JUCCOIHAIIHS.

49 3 OcHoBHbIe nooxenus TO/I.

50 4 HonHble ypaBHEHUS PEaKITHIA.

51-52 5-6 Kucnotsl B cBete TO/], nx knaccudukanus U cBOWCTBa

53-54 7-8 OcnoBanust B cBete TD/I, ux kiaccudukanus 1 CBOHCTBa

55-56 9-10 anpenb |OKCHABI

57-58 11-12 Conu B cBete TOJI, cBolicTBa

59 13 [Ipaktuyeckas pabora Ne 4 MoHHbIEe peakuuu.

60 14 O06o00menne, cucTeMaTu3anus ¥ KOPPEeKIs 3HAaHUH,
YMEHMH U HaBBIKOB ydamuxcs no teme « T3 I».

61 15 Knaccudukanus xumMuyeckux peakiuii. OKUCIUTeNbHO-
BOCCTAHOBHTEJIGHBIC PEAKIINH.

62 16 CBoiicTBa M3Y4YCHHBIX KaccoB BemiecTB B ceete OBP.

63 17 YrpaxHeHus: B coctaiaeHun OBP.

64 18 mail  [[Ipaktuueckas padota Ne5
Pernienne sKCIIepIMEHTAIBHBIX 33124 110 TEMe
«['eHeTHUeCKas CBSI3b MEXy OCHOBHBIMH KJIaCCAMHU
HEOPTraHUYECKUX COCTUHEHUNY.

65 19 O0600meHre 1 cucTeMaTu3anus 3HAaHUHN TI0 TeME.

66 20 ITpomexxyrounas attectanus. KoHTposibHas paboTa

67 21 IToBTOpCHME

68 22 [ToBTOpEeHHNE
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KanennapHo- TeMaTuueckoe IIaHUPOBaHUE 9 Kilacc

Ne Ne JlaTa Tema
ypoKa | ypoka | mpoBene ypoka
o HUS

TeMe) ypoka

[Ipumeyanue

Beenenune. OOmas XxapakTeprCTUKa XUMUYECKHX JJIEMEHTOB M XUMHUYECKHIX PEAKITHA
Ilepuonnueckwuii 3akoH u [lepuonnueckas cuctema xumudeckux aemenTo J[. M. Menaeneea(9u

1 ceHTs0ph | XapaKkTepuCTUKa XUMUYECKOTO 3JIeMEHTa Ha OCHOBAHHUH €0
IOJIOKEHUS B nnepuoandeckoit cucreme . . Menneneesa.
2 ["eneTnveckue psiibl METAJUIOB U HEMETAJUIOB
3 [lepexoTHbIC 2TIEMEHTHI
4 [leproauueckuii 3aKOH U CUCTEMA XUMUYECKHUX 37eMeHTOB JI. 1.
Menneneena
5) KoHnTponbHas padbora

[ToBTOpEHKHE OCHOBHBIX BOMPOCOB Kypca XMMHUHU & KJlacca.
Beenenue B kypc xumuu 9 kiace

6 CKOpOCTh XUMHUUYECKUX PECAKIIHU.

7 @DakTOpkl, BIUSAIOMNE HA CKOPOCTh XUMHUYECKOU PEAKIINU

8 OKTsI0ps  |OOpaTuMbIe HEOOPATUMBIE PEAKITUHN

9 XUMHUECKOE PABHOBECHE M CITOCOOBI €r0 CMEIIECHUS

Tema Metamibi(194)

10 1 [Tonoxenune meramios B [lepuoguveckoit cucreme JI. U.
MenzeneeBa 0COOCHHOCTH CTPOCHHUS UX aTOMOB. DU3ndecKue
CBOIICTBa METAJUIOB.

11 2 CnnaBbl

12 3 XHWMHUECKUE CBOMCTBA METAJJIOB

13 4 Mertaist B ipupojie. Obmue criocoObl UX MOJTYYSHHUS.

14 5 OO6rmiee TOHATHE O KOPPO3UU METAJIJIOB

15 6 HOsIO0pb  |OO011as XapakTepUCTUKa 31eMEHTOB | A rpynmsl
[I{enouHbIC METAIIBI.

16 7 CoenrHeHNs MIEIOYHBIX METAJUIOB.

17 8 OO6m1as xapakTepucTrka 3J1eMeHToB IIA rpymmbl.

18 9 CoenuHeHns
MeTaiuioB ITA rpynmsl.

19 10 AJIOMMHUH, €ro (U3NYEeCKHe U XUMUUECKUE CBOHCTBA

20 11 CoenrHeHNUA ATIOMUHUS.

21 12 2Keneso, ero ¢puznyeckne 1 XUMHYECKUE CBOMCTBA.

22 13 nexkadbpp  |CoenuHeHus Fe”*, Fe**.

23 14 [paktuyeckas padora Nel
Ocy1iecTBiIeHNE IENOYKH XUMUYECKUX MPEBPAIICHUN METAIIJIOB

24 15 Pemenue 3a1a4d Ha onpeeeHUe BbIX0Aa MPOAYKTA

25 16 [Ipaktuyeckass pabora Ne2 [lomyyeHue u cBOHCTBA COeIMHEHUN
METaJIIOB

26 17 [IpakTrueckass padota Ne 3 PemieHue skcriepuMeHTaIbHBIX 3a]1a4
Ha pacro3HaBaHUE U MOJTYYEHUE COeIMHEHUH METaJIOB

27 18 O060061IeHne cucTeMaTH3aIys U KOPPEKIKs 3HAaHHUH, yMEHUH,
HABBIKOB Y4-Cs 110 TeMe «XHUMHS METaJJIOB.

28 19 KontposbHas padota 2 o teme «MeTtauibh»y

Tema Hemeraminsr (234)
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29 1 OOu1ast XapaKTepUCTHKA HEMETAJUIOB.

30 2 Bomopon.

31 3 STHBAPb OO01mast XapaKTepUCTHKA TaJIOTCHOB.

32 4 CoenuHenne rajgoreHoB. buonmorndeckoe 3HaYCHHE U
MIPUMEHCHHE TaJIOTCHOB M UX COCTUHCHUH.

33 5 Kucnopog.

34 6 Cepa, e¢ (¢u3nyeckre 1 XMMHUECKHE CBOWCTBA.

35 7 Oxcuppl cepbl. CepHas kuciora. Conu cepHON KUCIOTBI

36 8 [Ipaktuyeckass pabora Ned
Perrenue skcriepuMeHTaNBHBIX 3a1a4 1o Teme «[loarpymma
KHCIIOPOAA».

37 9 A30T U €ero CBOWCTBA.

38 10 deBpanp  |AMMHAK

39 11 . Commm aMMOHWSL.

40 12 A3zoTHas kuciora 1 €€ conu. OKCUABI a30Ta.

41 13 docdop 1 ero coeTMHEHUSI.

42 14 Coenunenus docdopa

43 15 Yrnepon, ero Gpusnueckre U XMMHUYECKUE CBOWCTBA.

44 16 Oxcuppl yrinepona. @U3n4eCKUe U XUM. CBOMCTBA B CPABHEHUHU.
Tommgo.

45 17 MapT YroJspHas KUCI0Ta U €€ COJIN.

46 18 Conm yroJlbHON KUCIIOTBI

47 19 Kpemuwnii u ero coetuHeHuUs.

48 20 CunukaTHasi IpOMBIIUIEHHOCTb

49 21 [Ipaktuueckass pabdora NeS. Ilonyuenue, coOupanue u
pacro3HaBaHME T'a30B.

50 22 O06001eHue, cucTeMaTru3alus ¥ KOpPeKIUsa 3HaHUH, YMECHUN U
HaBBIKOB YYAIITUXCS TI0 TeMe: «XUMUsI HEMETAJUIOBY.

51 23 Kontpomnsnas padora Ne3 no reme « Hemeras»

Tema 5 Oprannueckux coegunenue(11q)

51 arnpenb [IpeameT opranmdeckoit xumunr. MHOrooopasue opraHu4ecKux
COEJIMHEHUE.
52-53 [IpenenbHbIE YTIE€BOAOPOABI
54 HenpenenbHble yriieBoAOpObI: STHIIEH.
55 -56 Kucnoponconepxkaime coeTMHEHHUS.
S7 [TonsiTne 00 aMHHOKHCIIOTaX M OeJKax.
58 VrieBoasl.
59 [Tommmepsr
60 O06001eHre 3HaHUH TI0 KypCy OPraHMYeCKOM XUMUM.

Tema 6. O0001IEHNE 3HAHUH T10

XUMUU 32 KypC OCHOBHOM TITKOJIBI(61)

61 - 62 Maii [leprnonnueckuii 3aKOH U CUCTEMa XUMHUYECKUX dJieMeHTOB 1. 1.
MenieneeBa(IOBTOPEHUE)
63- 64 CTtpoeHne BemecTB
65 [TpomesxyTounas arrectamus. KontponapHas pabora
66 Kiaccudukanus BemecTs
67 XHWMHUYECKUE PEAKITUN
68 HTororoe moBTOpPEHME MO KypCcy XUMHUH 9 Kjacca
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JIuTepatypa a5 yyamuxes:

1. Amukoepona JL.IO. «3anumatenpHas xumusi», M, «ACT - IIpeccy, 2009r.

2. la6puensa O.C. Xumus. 9 knacc: paboyast Tetpanp Kk yueonuky ['abpuemnsna O.C. -- M.: [Ipoda,
2012.

3. E.A. Epemun, H.E. Ky3pmenko «CrnpaBouHuK HIKOJbHHMKA MO xumuu §-11 kmace, M, «Ipodar,
2000 .

4. Xumus. 9 kmacc: yueOHuK Juisi oOmeoOpa3oBatenbHbix yupexaenuii/ ['abpuensu O.C.. - M.:
Hpoda, 2012.

JlutepaTypa njisi ydyuTess:

1. 'abpuensu O.C., Metoaudeckoe mocodue s yaurtens. Xumus 8-9 kiacc. - M.: Jlpoda, 2008.

2. I'abpuensn O.C., OctpoymoB W.I'. Xumus. 9 knacc: Hactonbhas kaura yuurens. - M.: Ipoga, 2004.

3. 'opkoBerko M.IO. «Iloypounsie pazpadoTku» mo xumuu 9 kinacc, ML, «Bako». 2004 r.

4. Komucaposa JI.B., , Ilpucsruna .I' «KoHTposbHBIE U TPOBEPOYHBIE paOdOTHI MO XUMHHK 9 Kitacey, M.,

«Ox3ameny, 2007T.

5. YaeOHo-MeToIMYecKas ra3eTa i yuaurtenei, usg. «lleppoe centsiops», M., 2009 r.

6. Yueonuk O.C. I'abpuensn, «Xumusn» 9 kinacc, M. «JIpoda», 2012 roxa.

DIIEKTPOHHBIE MTOCOOUSI:

CD nmuckm «OOmas m HeopraHuveckas xuMmus», OpraHuueckas Xumus» «BupryanpHas
nabopaTopusi»

HNuTepHeT-pecypchl:

http 4vww.chem-astii.ru/chair/study/genchem/index.html

http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/

http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm
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