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IHosicHUTEJLHAA 3alIUCKA.

Paboyas mporpamma o XMMUU JUIsi OCHOBHOM IIIKOJIBI COCTaBJIeHa Ha 0CHOBE DyHIaMEeHTAIBHOTO s/pa coJep kanus odmero oopazoBanus u TpeboBanuii k
pe3ynbTaTaM OCHOBHOTO 00I1Iero oOpa3oBaHusi, MpeAcTaBieHHbIX B DenepanbHbIM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAapTe 0011ero 0Opa3oBaHus
BTOPOTO TIOKOJICHUS. B HEll yIUTHIBAIOTCS OCHOBHBIE WJICH TIOJIOKEHUS IPOTPAMMBbI Pa3BUTHS U (JOPMUPOBAHUS YHUBEPCATLHBIX YUCOHBIX IEHCTBUH JIIS
OCHOBHOTO 00111eT0 00pa3oBaHMUs.

[IpenoaBanue ydeOHOro Kypca «XHMHH» B OCHOBHOHW IIKOJIE OCYIIECTBISETCSI B COOTBETCTBHU C OCHOBHBIMH HOPMATHBHBIMH JIOKYMCHTAMH U

WHCTPYKTUBHO METOMYCCKAUMH MaTepHUaIaMHu:

v’ 3akon Poccuiickoit ®enepannu «O06 obpasosanuu B Poccuiickoit ®enepanmu» ot 29.12.2012r. Ne273-D3;

v MenepalbHBIi TOCYIAPCTBEHHBIN 00pa30BaTebHbINA CTAHAAPT OCHOBHOTO OOMLIEro 00pa3oBaHus, YTBEPKIACHHBIN TpHKazoM MuHoOpHayku Poccun o
17.12.2010 Ne 1897 «O06 yTBEepKICHUH W BBEICHUHU B JIHCTBHE (eepallbHOTO TOCYIApCTBEHHOTO 00pa30BaTENIbHOTO CTaHIapTa OCHOBHOTO OOIIETo
obOpazoBanus» (B pea. mpukaza Munoopuayku Poccun ot 29.12.2014 Nol1644)

v' Xwumus. [Ipumeprsie padoure nporpammel. [Ipeamernas nunus yaebuukos O. C. Tabpuensna, U. I'. Ocrpoymosa, C. A. Cnaakosa. 8—9 kiaccsl : y4e0.
nocobue s obreodpaszonar. opranuzanuii / O. C. 'abpuensn, C. A. CnagkoB. — 3-¢ u3a. — M. : [Ipocsemenne, 2021.

v" B cootBerctBuu ¢ yueOHbIM m1anoM MBOVY « ITykcHHCKas mKoIa»

XuMHs, Kak 0J1Ha U3 OCHOBOTIOJIAratolux o01acTeil eCTeCTBO3HAHMS, SBIISIETCS HEOThEMIJIEMOM 4acThi0 00pa30BaHMsI IIKOJIbHUKOB. KaXkIblil uenoBeK KUBET
B MHUPE BEILIECTB, I03TOMY OH JIOJKEH UMETh OCHOBBI (DYH/IaMEHTAJIbHBIX 3HAHUH 110 XUMHUH (XUMHUYECKasi CHMBOJIMKA, XUMUYECKUE TIOHATHS, (GaKThl, OCHOBHBIE
3aKOHBI U TEOPUH), TIO3BOJISIIOLIME BEIPAOOTATh MIPECTABICHUS O COCTABE BEILIECTB, UX CTPOCHUH, IPEBPAILEHUX, IPAKTHUYECKOM HUCIIOIb30BAHHH, a TAKXKe 00
OIACHOCTH, KOTOPYIO OHU MOTYT IIPEICTABIIATD.

N3yuas XuMmuio, yyaliuecs: y3HatT O MaTepHaIbHOM €IMHCTBE BCEX BELIECTB OKPYXKAIOIIEr0 MUPa, 00YCIOBIEHHOCTH CBOMCTB BEIIECTB UX COCTABOM U
CTPOEHHEM, [T03HABAEMOCTHU U MPEJICKa3yeMOCTH XUMUYECKUX ABJICHUH. M3ydeHne cBOMCTB BELIECTB U MX MPEBPALLEHNH CIIOCOOCTBYET Pa3BUTHIO JOTMYECKOTO
MBIIIUIEHUS, @ IPaKTHYecKas paboTa ¢ BellecTBaMU (J1abopaTOpHBIE OIBITHI) — TPYA0JIIO0MIO, aKKYPaTHOCTU U coOpaHHocTU. Ha npumepe xumun yuaiuecs
M0JIy4at0T NPEJCTABICHUS O METOIaX MO3HAHUS, XapaKTEPHBIX [l €CTECTBEHHBIX HAYK (IKCIIEPUMEHTAIBHOM U TEOPETUUYECKOM).

PaGouas nporpamMa y4ye0HOro Kypca 1o Xumuu s 8 kiaacca pazpadorana Ha ocHoe @I'OC BTOpOro nokoJieHus, Ha 6a3e NporpaMMbl OCHOBHOTO
oOrmiero oOpazoBanus 1Mo xuMuu (0a3oBbIil ypoBeHb) 1 IlpumepHoii padoueii nporpamMmsbl 1J1s npeaMeTHol JuHuM yuyeOnnkoB O.C.I'adpueasina U. T'.
OctpoymoBa, C. A. Craakosa.

YuebHuk:



I'adopuensn O.C. Xumus 8 kiaacc: yued. 1is o0meodopasoBarebHbix opranuszanuii/O.C. I'adbpuensin. U.I'. Octpoymos, C.A.Cnaakon. — M.:
IIpocsemenue, 2019. — 175 c.

B ocHOBY Kypca 110JI0’K€HBI CIEAYIOIINE UIECH:

e MarepuanbHOE €JUHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBJICHUN MTPUPOJIbI;
e Benymas poab TEOpETUUYECKUX 3HAHUN JUIsl OOBSCHEHUS U POTHO3UPOBAHUS XUMUYECKUX SBJIEHUH, OLIEHKU UX MPAKTUYECKON 3HAYMMOCTH;
e B3aumocBs3b KaUECTBEHHON U KOJIMYECTBEHHON CTOPOH XUMUYECKUX 0OBEKTOB MaTEPUAILHOTO MUPA;

e Pa3BuTHEe XUMHUYECKOH HAayYKU U IPOU3BOJICTBO XUMHUUYCCKUX BCIICCTB U MAaTCPUAJIOB JJI YAOBJICTBOPCHUA HACYIIHBIX HOTp€6HOCTefI YCI0BCKa U

oOu1ecTBa, peleHus rao0anbHbIX NPo0IeM COBPEMEHHOCTH;

e ['enermueckas CBSI3b MCXKIY BEIICCTBAMMU.

OTH UJien peanu3yroTcs IyTeM JOCTH)KEHUS CISNYIOIUX HeJlei:

dopmupoBaHue y yJaluxcsl [eTOCTHON eCTECTBEHHO-HAYYHON KapTHHBI MUpA.

Pa3BuTHe no3HaBaTeNbHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN yJaluxcsl B MPOLECCe U3YUSHHs] XUM MUEeCKON HAyKU U ee
BKJIaJ]a B COBPEMEHHBIN HAyYHO-TEXHUYECKUH Mporpecc; opMUpOBaHNE BaXKHEUIINX JOTMYECKUX ONepalfii MbIILICHHUS (aHaIU3, CHHTE3,
000011eH1e, KOHKPETH3alus U JIp.) B IPOLECcCce MO3HAHUS CUCTEMbI BXKHEHIITUX MOHSITHI, 3aKOHOB M TEOPUHU O COCTaBE, CTPOECHUH, CBOICTBAX U
MPUMEHEHUH XUMHUYECKUX BEILEeCTB.

Bocnutanue yoexaeHHOCTH B TOM, UTO PUMEHEHHE MOJIYyYEHHBIX 3HAHUN ¥ YMEHHH 110 XUMUU SBISETCS O0BEKTUBHOM HEOOXOIUMOCTBIO JIJIsI
0e30macHO# paboThI ¢ BelleCTBaMH U MaTepuajaaMu B ObITY U Ha TPOU3BO/ICTBE.

[IpoexTupoBaHue U peanu3alus BHITYCKHUKAMH OCHOBHOM IIKOJIBI TUYHOM 00pa3oBaTeIbHON TPAEKTOPUHU.

OBnazneHue KIOYeBbIMU KOMIETEHIMAME: Y4eOHO-TI03HaBaTENbHBIMU, HH(OPMAITMOHHBIMH, LIEHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATUBHBIMH.

MeTtoanuecKue 0COOEHHOCTH:

1. Cooepofcanue Kypca 6blCmpOeHOo 6 coomeemcmeuu ¢ uCmoOpuKojiocuiecKum u CUCIEMHO-0EAMENbHOCHHbIM NO0X00aMU HA OCHOGE uepapxuu
yqeﬁnbtx np06ﬂ8M. Bce numakTudeckue eIMHUIIbI y‘IC6HHX KHUI' OJ1d1 8—9 K1accoB HAYMHAIOTCS C IOCTAHOBKU O6p8.30B8.T6J'IBHOfI HpO6HeMBI (BOHpOC, 3aJaHHuC,
SKCHepI/IMeHT), KOTOpas peracTcd B IMIPOLUECCEC N3YUCHU r[aparpa(ba Ha OCHOBC JCATCIIBHOCTHOI'O ITOAX0/J4a.

2. Teopemuueckue nonoxicenus Kypca XuMui 0OCHOGHOI WIKOJIbL PACKPBIEAIOMCA HA OCHOGE WUPOKO20 UCHONb306AHUA XUMUUECKO20 IKCHEpUMEHma
(J1aBopaTOpPHBIX OMBITOB U MPAKTHUUYECKUX pabOT), B TOM YHCIIE U MPOBOAUMOTO B JIOMAIIHUX YCIOBHSX, a TAKXKe JEMOHCTPAIIMOHHOTO 3KCIIEPUMEHTA.
3. Pazeumue unpopmayuonno-KOMMyRUKAMUGHOI KOMHemenmuocmu ofyuaiouguxca. oOpallleHue K pasInYHbIM HCTOYHHMKAM XMMHYECKOM
uH(pOpMalMY, TOAr0TOBKa MH(OPMAIIMOHHOTO MPOAYKTa U €ro Mpe3eHTalusl, YMEHHE BECTH AMCKYCCHIO, OTCTauBaTh CBOIO TOUYKY 3pPEHHUS U KOPPEKTUPOBAThH
MO3ULMIO HA OCHOBE aHAJIN3a apr'yMEHTOB YYaCTHUKOB IUCKYCCHH.

4. Memanpeomemnulii xapakmep cooepicanusn yueonozo mamepuana:



peanu3anus CBA3EH C IpeAMETaMU HE TOJIBKO €CTECTBEHHO-HAYYHOTO IIMKJIA, HO U C UCTOPUEH, JINTEPATypO, MUPOBOM XyI0KECTBEHHOM KYJIBTYPOM.

5. [IIpakmuko-opueHmuposannas 3HAYUMOCHIL OMOOPA Y4eOH020 COOEPHCAHUA, CBSI3b W3y4aEMOTO MaTepuaga C IKU3HBIO, (HOPMHUPOBAHHE
AKOJIOTHYECKOM rpaMOTHOCTH IIpH O6paHICHI/II/I C XMMHUYCCKMMHU BCUICCTBAMH, MaTCpuajlaMu W IpouecCaMH, OTBCHAIOIIUMU TpC6OBaHI/I$IM IMpaBuJI TCXHUKH
0€30MacHOCTH IIpU PadOTe B XUMHUYECKOM KabuHeTe (J1abopaTopuu) U TIOBCETHEBHOW )KU3HH.

ConepxarejibHble TMHUHU MPeAMeETA:

® ((BQWQCI’I’ZGO)) — B3aMMOCBA3b COCTaBa, CTPOCHUA, CBOfICTB, MOJIY4YCHUS U IMIPUMCEHCHU A BEUICCTB U MAaTCPUAJIOB,
*  «Xumuueckas peaxkyus) — 3aKOHOMEPHOCTHU MPOTCKAHUSA
" YIIPpaBJICHUA MTPOLECCaAaMU TTOJTYUCHUA U MIPEBPAIICHNA BEIICCTB,

*  «Xumuueckuu s36l1K» — ONEPUPOBAHUE CUCTEMON BaXKHEHIIMX XUMUYECKUX NOHATUH, BIAJCHUE XUMUIECKOM HOMEHKIATYpOU U CUMBOJIUKON
(XuMUYeCKUMU 3HaKaMHu, (opMyJaMu U YPaBHEHUSIMH );

*  «Xumus u dHcuzHby — COOJIIOICHUE TPABWIJI XUMHUUYECKOW OE30MacHOCTH MPHU OOpaIlleHWH C BEIIeCTBAMH, MaTepHalaMU M XUMHYECKHUMU
TporieccaMu B TOBCETHEBHOM KU3HU U HA TIPOU3BOJICTBE.

[IporpamMma opreHTHPOBAaHA HA OCBOEHHE 00YYaIOIUMHCSI OCHOB HEOPTaHUUECKON XUMUU U KPATKOE 3HAKOMCTBO C HEKOTOPBIMU MOHSTUSIMUA U O0BEKTaMU
OpraHMYECKON XUMUHU.

B COI[Gp)K&TCJ'IBHOﬁ JIMHUHA «Beu;ecmeo» PACKPBIBACTCA YYCHUE O CTPOCHHWH aTOMa U BEIICCTBA, COCTAaBC U KJ'IaCCI/I(bI/IKaI_[I/II/I XUMHNYECCKHX BCIIECTB.

B conepxatenbHOl NuHUM «Xumuyeckas peaxyus» PacKphIBaeTCS YYEHHE O XHMHUYECKUX IMpolleccax: KiaccuuKaius XUMUYECKUX peakuuid u
3aKOHOMEPHOCTH UX MPOTEKAHMS, KaYECTBEHHAs] U KOJIMYECTBEHHAs CTOPOHBI XMMUYECKUX MPOLECCOB (pacuéThl MO XUMHYECKUM (opMylaM U yp aBHEHUSIM
XUMHYECKUX PEaAKIIUii).

B coxpepxxarenbHON nuHUM «Xumuueckuti A3v61k» GOPMUPYIOTCS YMEHHUS y4alllUXCsl Ha3bIBaTh BelIecTBa MO (opMylnaM U COCTaBIATH (POPMYIBI MO HX
HA3BaHMIM, 3alHCHIBATh YPAaBHEHHUS PEaKIMil M XapaKTepH30BaTh HX, PacKphIBaTh HMH(OPMAIIHMIO, KOTOPYIO HECET XMMHUYECKasi CHMBOJMKA, B TOM YHCIE
BbIpakeHHass B TabmuuHoit Qopme (Ilepuoamueckas cucrema xumuyeckux snemeHToB JI. V. MenpaeneeBa, Tabnuiia pacTBOPMMOCTH BEIIECTB B BOJE);
MCIO0JIb30BATh CUCTEMY XUMUYECKUX MOHSATHH JIJIsl OMUCAHUS XUMUYECKHX OOBEKTOB (9JIEMEHTOB, BEIIECTB, MATEPUAJIOB U MPOIIECCOB).



B conepxxarenbHON NMHUM «Xumus u Oocu3Hb» PACKPBIBAIOTCS JIOTMUECKUE CBS3UM MEXKJY CBOMICTBAMM, NPUMEHEHHMEM, IIOJIyYEHHUEM BEIIECTB B
71a00paTOPHBIX YCIOBUAX U HA MPOU3BOJICTBE; POPMHUPYETCS KyJIbTypa 0€30acHOTO U AKOJIOTHYECKH IPAMOTHOTO OOpAaIeHHs ¢ XUMUYECKUMH 0OBEKTaMH.

B kypce 3HaunTeNbHAS POJIH OTBOIUTCS XUMHUYECKOMY SKCIIEPUMEHTY: MPOBEICHHUIO MPAKTHIECKUX PabOT U J1a00paTOPHBIX OIBITOB, (PUKCALNU U aHAIU3Y
UX PE3yJIbTATOB, COOJIIOICHUIO HOPM U MPaBUII O€301MacHOM paboThl B XUMHUYECKOM KaObWHEeTe (JIabopaTopuH).

Peanuszanus nporpaMMbl Kypca B mpolnecce 0OydeHHUs! MO3BOUT 00Yy4aroIUMCs MOHATh POJib U 3HAYEHUE XMMUU CPEAU JIPYrHMX HAayK O MpUpOAE, T. €.
PacKpbITh BKJIaJ XUMUHU B (POPMUPOBAHUE IIEIOCTHON €CTECTBEHHO -HAYYHOI KapTUHBI MHpa.

IInanupyemMsbl pe3yJibTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa.

IlnannpyemMsble pe3yibTaThbl OCBOCHHUS Y4eOHOI0 npeaMera
IIpenmerHbie pe3yJibTaThI
Ilo 3aBepumieHMIO Kypca XHMHM Ha 3Tale OCHOBHOIO OOLIEro oOpa3oBaHMs BBITYCKHUKA OCHOBHOM IIKOJBI JOJDKHBI OBJIAJETh CIEAYHOLIUMHI

pe3yibTaTaMu:

|. Jluunocmuvie pezyromamor:
1) ocosnanue coeit STHUYECKON NPUHAIIEKHOCTH, 3HAHKE MCTOPMM XMMHH M BKJIala POCCHIACKON XUMHYECKO HAYKH B MHPOBYIO XMMHIO;

2) qbopMupoeaHue OTBCTCTBCHHOI'O OTHOIICHHUSA K IMO3HAHHIO XMMHWHU, T'OTOBHOCTHU U CIIOCOOHOCTH o6yqa}01uy1xcx K CaMOpa3BUTUIO U CaMOO6pa3OBaHI/IIO Ha
OCHOBC M3YYCHHBIX (baKTOB, 3dKOHOB U TeOpHI;'I XHUMHUHU, OCO3HAHHOI'O BBI60pa " IMIOCTPOCHUE HH,I[HBHI[yaHBHOﬁ O6pa3OBaTCHBHOﬁ TPACKTOPHUU,

3) qbopMupoeaHue HGJ’IOCTHOﬁ eCTeCTBeHHO-HaquOﬁ KapTHUHBI MHpPa, HEOTHEMJIEMOM YaCThIO KOTOpOﬁ ABJICTCA XUMHUYCCKasd KapTUHA MHPa,
4) osnadenue COBPEMEHHBIM SA3bIKOM, COOTBCTCTBYIOIIIMM YPOBHIO Pa3BUTUA HAYKH U O6H.[€CTB€HHOI\/'I IMPAKTHUKHU, B TOM YHCJIC 1 XUMHYCCKHUM;

5) oce0€erHue COUUAaJIbHbIX HOPM, IIPpaBHJI IIOBCIACHH, pOJ'I@fI n (bOpM COI_II/IaHBHOﬁ JKU3HU B COOUYME, IIPUPOAC U YaCTHOM KM3HHU Ha OCHOBE JKOJIOrMYECKOM
KYJIbTYPHBI U 0e3omacHOro O6paI_I_[eHI/I${ C BCHICCTBAMU U MAaTCPpUATIaAMU;

6) qbopMup06aHue KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B 06].].[6HI/II/I CO CBCPCTHUKAMHU U B3POCJIBIMHU B IIPOLECCC O6paSOBaTCHLHOﬁ, O6H_ICCTBCHHO HOHGBHOﬁ,
yqe6HO-HCCH€ﬂOBaTeHLCKOﬁ, TBOp‘ICCKOI;’I U ApYTrux BUAOB ACATCIBHOCTU, CBA3AHHbBIX C XUMUEH.

Il. Memanpeomemnvie pezynomamoi:
1) onpedenenue ueneit co6CTBEHHOTO OOYYEHHMS, IOCTAHOBKA M (POPMYIMPOBAHHUE Ui Ce0sl HOBBIX 3a1a4;

2)l’lﬂaHl/lp0861H1/l€ l'[y’l“ef[ HOCTHIKCHUS KEIIACMOT'0 pE3YyJIbTaTa O6y‘IeHI/I$I XUMHUH KaK TECOPETHUYCCKOIO, TaK U SKCIICPUMCHTAJIIbHOTO XapaKTEpa,
3)COOI’I’ZH€C€HZ/[€ CBOMX JIEHCTBUI C IUIaHUPYCMBIMU PE3YyJIbTATAMU, ocyujecmeienue KOHTPOJIA CBOCM JEATEIBbHOCTH B nmponecce NOCTHIKCHUA PE3yJIbTaTa,
OMpCACIICHUC CII0CO00B JnencTBuit IIpH BBIIIOJIHCHHUHN J'Ia60paTOpHBIX U MPAKTUYCCKUX pa60T B COOTBCTCTBUU C IIpaBUJIaMU TCXHUKU 6630H8.CHOCTI/I;



4) onpedenenue NCTOYHUKOB XUMHUYECKON MH(POPMAIIMH, TTOJyICHHE U aHAIU3 e€, CO3aHie HHPOPMAIIMOHHOTO TIPOYKTa U €r0 MPE3CHTAIHS;

5) ucnonvsoeanue OCHOBHBIX MHTEIUICKTYAJbHBIX OICpAIMii: aHAW3a M CHUHTE3a, CPABHCHUS M CHUCTEMAaTH3allMH, 000OIICHUS U KOHKPETU3AIlUH, BbISBICHUC
MIPUYHUHHO-CIICACTBCHHBIX CBS3CH U nOCMpOeHue TIOTUYECKOTO PACCYXICHUS U YMO3aKIIOUCHHS (MHIYKTUBHOTO, JACTyKTHBHOTO U TI0 aHAJIOTHH) Ha MaTepHase
€CTECTBEHHO-HAYYHOT'O COJICPKAHMUS;

0) ymeHue co31aBaTh, IPUMEHSATh U IPEOOPA30BBIBATH 3HAKK M CHMBOJIBI, MOJICIIA U CXEMBI JUTSI pEIICHUS YIeOHBIX U TIO3HABATEIILHBIX 33714,

7) ¢opmuposanue u pazeumue SKOJOTHUESCKOTO MBIIUICHHS, YMEHHE MPHMEHSATh €ro B IMO3HABaTEIbHOW, KOMMYHHMKATHBHOM, COI[MAIbHON MpPAaKTHKE U
npoecCuoOHANTBHOM OPUEHTAIHH;

8) eenepuposanue uaei u onpeaeIcHNUe CPECTB, HEOOXOIMMBIX JUIS UX PeaIu3alliH.

II1. IIpeomemmnsie pe3yromamal:

Buinycknuk nayuumcs:

- XapaKTepU30BaTh OCHOBHBIC METO/IbI IIO3HAHNS: HAOIOJCHHE, N3MEPEHUE, SKCIIEPUMEHT;

- OITUCBIBATh CBOMCTBA TBEPIIBIX, KHUIKUX, TA3000pa3HBIX BEIIECTB, BRSNS HX CYIIICCTBCHHBIE TIPU3HAKH;

- PacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATHN (( aTomM», (( MOJIEKyJa», «XUMUYECKUU AJIEMEHT», «IIPOCTOE BEIIeCTBO», ((  CIIOKHOE BemecTBO», ((
BAJICHTHOCTBY, «XUMHUYECKasi peaklus», UCIOJb3ys 3HAKOBYIO

CUCTEMY XUMUU;

- packpbIBaTh CMBICII 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYISIPHON TEOPHUH;

- pa3nu4aTh XUMHYECKUE U GU3NYECKUE SBICHUS,

-Ha3bIBaTh XUMUYECKHUE IIEMEHTHI;

- OIIpeIeNSTh COCTaB BEIIECTB 0 UX popMyram;

- OIIpeIeNSTh BAJIGHTHOCTh aTOMa JJIEMEHTA B COCIMHEHUSIX;

- OIPENIeNSITh TUIl XUMUYECKUX PEaKIUii;

- Ha3bIBATh MIPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEAKIUIL;

BbISABJIATH ITPU3HAKKU, CBUACTCIILCTBYIOIIUC O IIPOTCKAHUHN XUMHYECKOM pC€aKuuu IMpH BBIIIOJHCHHUU XUMHWYCCKOI'O OIIbITA,

COCTaBIATH (GOPMYIIbl OMHAPHBIX COCTUHEHUII;

COCTaBIISITh YPAaBHEHUS XUMHUYECKUX PEaKIIHiA;

- cobmoaaTh MpaBuia 6e30macHoi paboThl PU MPOBEICHUU OTBITOB;
--TI0JI30BATHCS JIA0OPATOPHBIM 000PYIOBAaHUEM H MOCYIOH;
-BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl
BECIICCTB;



BBIYHCIISITH MACCOBYIO JOJII0 XUMHUYECKOTO 3JIEMEHTA 110 (popMyIie COeTNHEHNS;

BBIUUCIIATH KOJIMYECTBO, 00bEM MIIM MaccCy BEILECTBA [0 KOJUYECTBY, 00bEMY, MacCe PEareHTOB WM MPOyKTOB pPEaKLUu;

XapaKTCpru30BaTh (1)I/ISI/I‘ICCKI/I€ 1 XUMHYSCKHE CBOMCTBA IMPOCTBHIX BEHICCTB: KUCJIIOPOJa U BOAOPOIA;

H0JIy4aTh, COOMPATh KMCIOPO U BOJOPO;

- pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIE BELIECTBA: KUCIOPOJ, BOJOPOL;

- packpbIBaTh CMBICI 3aKOHAABOTAPO;

- pacKpbIBaTh CMBICI IOHATUHN «TEII0BOM 3(PPEKT peakun», «KMOJISAPHBIA 00BEM»;

- XapaKTepu30BaTh (PU3MUECKUE U XUMUYECKHE CBOMCTBABOIbI; "' PACKPBIBATH CMBICI MOHATHUS «PacTBOPY;
-BBIYHCIISITH MACCOBYIO JIOJIKO PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE;

-IIPUTOTOBJISITH PACTBOPHI C ONIPENEIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA;

"

- Ha3bIBaTh COCIWHEHUS HW3YYCHHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB; " XapakTepH30BaTh (PU3UYECKHE W XHMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHWYECKUX BEIIECTB: OKCUAOB, KHCIOT, OCHOBAaHUM, COJIEH;

- OIpeNIeNATh MPUHAATIC)KHOCTh BEIIECTB K ONPECIEHHOMY KJIacCy COECMHEHHI;

- COCTaBJIAITh (POPMYIIBI HEOPTaHUYECKUX COSAMHEHUN N3YUYEHHBIX KJIacco B; " MPOBOAUTH OTMbITHI, OITBEPKIAIONINE XUMUYECKIE CBOMCTBA N3YyYEH HBIX KJIaCCOB
HEOPraHUYECKUX BEIECTB;

- pacno3HaBaTh OMBITHBIM IyTEM PAaCTBOPHI KMCIIOT U IIeJIoUel M0 U3MEHEHUIO OKPACKU MHIUKATOPA;

- XapaKTepU30BaTh B3aMMOCBA3b MEXKIY KJacCaMU HEOPraHUYECKUX COCTUHEHUI;

- packpbiBath cMmbich [lepuoanueckoro 3akonall. 1. Menpeneena;

- OOBSICHATH (PU3MYECKUIl CMBICI aTOMHOTO (MOPAIKOBOT0) HOMEPAa XMMHUYECKOTO 3JIEMEHTa, HOMEpPOB TPYIIbI U Mepuoja B mepuoandeckoit cucreme J[.U.
Menneneena;

- OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHUSI aTOMOB, CBOMCTB AJIEMEHTOB B MpeAesiaX MajblX MEPUOIOB U IIIaBHBIX MOATPYIII;

- XapaKTepu30BaTh XUMUYECKHE AIIEMEHTHI (OT BOJOPO/Ia JI0 KajibllMsl) HA OCHOBE MX IOJIOKEHUS B Mepuoandeckoit cucreme 1. M. MenneneeBa u ocoOeHHOCTEH
CTPOEHUS UX aTOMOB;

- COCTaBJISITh CXEMbI CTPOCHHS aTOMOB NepBbIX 20 371eMEHTOB MepHoArUecKoi cuctemMsl 1. M. Menaeneena;

- PacKpbIBaTh CMBICI IOHATUN «XUMHUYECKas CBSI3bY», (( DEKTPOOTPUIIATEIILHOCTDY;

- XapaKTepU30BaTh 3aBUCUMOCTh (PM3UYECKIX CBOMCTB BEIIECTB OT THUMA KPUCTATUINYECKON PEIIETKH;

-OTMPENENATh BUJl XUMHUYECKOU CBSI3M B HEOPraHMYECKUX COCAMHEHUSX;

- n300pakaTh CXEMbI CTPOCHHUS MOJIEKYIT BEIIECTB, 00pPa30BaHHBIX Pa3HBIMH BHIaAMU XUMUYECKUX CBA3EH;



- PacKpbIBaTh CMBICI MOHATUM «MOH» «KATHOHY, «AHHOHY, «IJICKTPOJUTHIY, «HEITEKTPOIUTHIY, «IJIEKTPOJUTHUECKAS TUCCOIUAIU», KOKUCIUTEIbY, «CTEIICHb
OKHCJIEHUS, KBOCCTAHOBUTEIIDY, OKUCIECHUEY, «BOCCTAHOBIICHUE),

- OTIPEEIISATh CTENIEHb OKUCIICHHUS aTOMa JIEMEHTa B COCIMHCHUH;

- paCKpI)IBaTI) CMBICJT TCOpI/II/I E)J'ICKTpOJ'II/ITI/ILIeCKOf/'I Jucconuanuu,

- COCTaBJIATh YPaBHEHUS JIEKTPOJIUTHUYECKON JUCCOLUALIMN KUCIIOT, IIEI0YEH, COEH;

- OOBSICHATH CYIIIHOCTb MPOIIECCa IIEKTPOTUTHIECKON AUCCOIMAIIMH U PEAKIIMil HOHHOTO OOMEHa;

- COCTaBJISITh MOJIHBIE U COKPAILIEHHBIE HOHHbBIE YPAaBHEHUS peakluii oOMeHa;

- OIIpEeNIeNSTh BO3MOXHOCTh IPOTEKAHUS PEAKIINI HOHHOTO 0OMEHa;

- HpOBO)II/ITI) peaKHI/II/I, HOI[TBep)KI[aIOHII/Ie KaquTBeHHBIﬁ COCTaB paSJ'II/I'-IHI)IX BCIIICCTB,

OMpCACIIATh OKHCIMUTCIIb U BOCCTAHOBUTCIIb,

COCTaBJISITh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITHI;

- Ha3bIBaTh (DAKTOPHI, BIMSIONINE HA CKOPOCTh XMMHUYECKOHN PEaKITnu;

- KJI1accu(UUIMpPOBaTh XMMUUYECKHE PEAKIIUY 110 Pa3TUYHbIM IPU3HAKAM;

- XapaKTepU30BaTh B3aMMOCBA3b MEXKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMH HEMETAILIOB;

- IPOBOJUTH OIIBITHI MO MOJYYEHHIO, COOMPAHUIO U U3YYEHUIO XMMHUYECKHUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIOTO ra3a, aMMHUaKa;

- pacno3HaBaTh OMBITHBIM IMyTEM ra3000pa3HbIe BEIIECTBA: YTICKUCIIbIN I'a3 U aMMHUAK;

-XapaKTepU30BaTh B3aMMOCBS3b MEX/Iy COCTABOM, CTPOCHHUEM U CBOMCTBAMH METAJIOB;

- Ha3blBaTh OpPraHMYECKHUE BEIeCTBAa MO UX (opmyrie: MeTaH, 3TaH, STHJIECH, METAHOJ, JTaHOJ, IJIMIEPUH, YKCYCHas KHCIOTa, aMUHOYKCYCHas KHUCIIOTa,
CTeapuHOBAsl KUCJIOTA, OJICMHOBAsI KUCJIOTA, TIII0K03a;

- OLIEHUBATh BIMSIHUE XUMHUECKOTO 3arps3HEHHs OKPYKAIOIIEeH Cpelibl Ha OPraHu3M 4eJlOBEeKa;

- TPaMOTHO 00paIIaTbcs ¢ BEIIECTBAMU B TOBCEHEBHOM KU3HH;

- OTPEENIATh BO3MOXKHOCTh MPOTEKAHUS peakluii HEKOTOPBIX MPEACTaBUTENEH OpraHM4YeCKUX BEIIECTB ¢ KUCIOPOJOM, BOJIOPOIOM, METAIJIaMH, O CHOBAHHSIMH,
raJIor€HaMU.

Buvinycknuk noayuum 603mM0x4cHOCHb HAYUUMBCA:

-BBIJIBUTaTh U MPOBEPATH HKCIEPUMEHTAIbHO TUTIOTE3bl O XMMHUYECKUX CBOMCTBAaX BEIIECTB Ha OCHOBE MX COCTaBa M CTPOEHUS, UX CIOCOOHOCTH BCTYMATh B
XUMHUYECKUE PEAKLUU, O XapaKTepe U MPOJIYKTaxX pa3IMuHbIX XUMUUECKUX peaKuuid,'

- XapakTepu30BaTh BEUIECTBA IO COCTABY, CTPOCHHMIO M CBOMCTBAM, YCTAHABJIMBAT b NMPUYUHHO-CIEJICTBEHHBIC CBSI3M MEXK]Y JAHHBIMU XapaKTEPUCT HUKaMHU
BelllecTBa,’



COCTAaBJIATH MOJICKyJI?IpHI)IC U TTIOJIHBIC NOHHBIC ypaBHeHI/Iﬂ 110 COKpaIHéHHI)IJ'Il NOHHBIM ypaBHeHI/IﬂM;
- HpOFHO?;I/IpOBaTI) CHOCO6HOCTB BeieCcrBa HpO?IBJIHTI) OKHUCJIIUTCIIBHBIC NJIX BOCCTAHOBUTCIIBHBIC CBOﬁCTBa C y‘-IeTOM CTCHGHGI\/JI OKHCJICHUA 3JIEMEHTO B, BXOIAITUX
B €ro cocTas,’'

COCTaBJISAITb YPABHCHU A peaKuHﬁ, COOTBCTCTBYIOIIHX ITOCICAOBATCIbHOCTU HpCBpaHIGHI/If/'I HCOPraHMYCCKUX BCUICCTB pa3JIMYHBIX KHaCCOB,'
- BBIJIBUT'ATb U MPOBEPATH SKCIICPUMCHTAJIBHO TUITIOTE3RI O PE3YyJIbTaTax BOSHCﬁCTBHﬂ Pa3IMIHBIX q)aKTOPOB Ha UBMCHCHUC CKOPOCTHU XUMHYISCKOM peaKHI/II/I,'

HCIO0JIb30BaTh IPUOOPETEHHBIE 3HAHUS JJIS1 HKOJIOTHYECKH IPaMOTHOTO MOBEJCHMSI B OKpYXatollen cpene,'
- MCIIOJIb30BaTh NMPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMH MPU BBIMOIHEHUH MPOEKTOB U Yy4eOHO-UCCIEA0BATEIbCKUX 33/1a4 10 U3YYEHHUIO CBOWCTB, CIOCOO0B
MOJTYYSHUS U Pacrio3HABAHUSI BEIIECTB,'
- 00BbEKTHBHO OLIEHMBATh HH(OPMALIMIO O BEIIECTBAX U XUMHUUYECKUX MpoIieccax,’
- KPUTUYECKU OTHOCHUTHCS K IICEBIOHAYYHON MH(pOpMaIuu, HeT0OPOCOBECTHON peKiIaMe B CPeJICTBAX MacCOBOM HHpOpMaLnH;
- OCO3HaBaThb 3HAYCHUC TCOPCTUUCCKHUX 3HAHUM 110 XUMUH JJIsL HpaKTH‘IeCKOfI A€ATCIIBHOCTH ‘-IeJ'IOBeKa,'
- CO3JJaBaTb MOJCIN U CXEMbBI IJIsd PCUHICHUA y‘IG6HBIX W IO3HABATCIBHBIX 3aJayd, IOHUMATh HGO6XO)II/IMOCTI) CO6J'IIO)1€HI/I$I HpC}IHHC&HHﬁ, npeajaracMbix B
MHCTPYKIUSAX 110 UCHOJIB30BAHUIO JIEKAPCTB, CPEJACTB OBITOBOM XUMHUU U JIP.
MecTo npeamera B y4eOHOM IJIaHe

denepanbHbIN TOCYIapCTBEHHBIH 00pa30BaTeNIbHBIN CTAaHAAPT MPEAyCMaTPUBACT U3yUeHUE Kypca XUMHH B OCHOBHOM IIIKOJIE KaK COCTAaBHOM YacTH
npeaMeTHOM oOmactu «EcTecTBeHHO-HAayuHbIe IpenMeTh». Kypc paccunTan Ha 00s3aTenbHOE N3ydeHne npeamera B 00béme 140 yueOHBIX YacoB 1o 2 Jaca B
Henenro B 8—9 kiaccax.

PaGouas mporpamma noctpoeHa Ha OCHOBE KOHLIEHTPUUYECKOTO MOIX04a. DTO JOCTUTAETCS MyTEM BBIUWICHEHUS TUAAKTHUECKON €UMHUIBI — XUMHYECKOTO
3JIEMEHTA - U JAJIbHEHIIEM YCIO)KHEHUH U PACHIMPEHUH €€: 3/1eCh TAKOBBIMU BBICTYNAIOT ()OPMBI CYIIECTBOBAHUS (CBOOOIHBIE aTOMBI, IPOCTHIE U CIIOKHBIE
BelecTBa). B nmporpamMMe yunThIBaeTCs peanu3alns MeKIpeaAMeTHBIX cBs3ell ¢ KypcoM ¢usuku (7 kiaacc) u 6uonoruu (6-7 Kiaacchl), I JaeTcs 3HAKOMCTBO CO
CTPOEHHEM aTOMa, XMMHUYECKON OpraHu3alfei KIeTKH U mpolieccaMu oOMeHa BEIIeCTB.

OcHoBHOI1 (hopMoii opraHu3zanum yueOHOro mpouecca sSBIsSeTCs KIaCCHO-ypOUHas cucTeMa. B kauecTBe JOMOIHUTEIbHBIX (POPM OpraHu3aluu
00pa30BaTeNbHOTO MPOIIecca UCTIONB3YEeTCA CUCTEMA KOHCYIbTAIIMOHHOM MOAIEPKKU, MHAUBUIYAbHBIX 3aHATUH, CAMOCTOSTEIbHAs padoTa ydaluxcs ¢
MCIO0JIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH.

[IpeoGnanaroreit GopmMoit KOHTPOIIS BBICTYIAIOT MMCEMEHHBIN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE pabOThI) U YCTHBIN Oompoc (cobeceoBaHue),
TECTUPOBAHUE.

Conepxxanue y4eOHOro npeaMmera.
8 kiace



Pa3nen 1. IlepBoHavanbHble XMMUYECKHE MOHATHSA. (20 yacoB)

Tena u BemectBa. CBOKCTBA BelecTB. DTaIOHHBIE (PM3NUECKHE CBOMCTBA BemlecTB. Marepuana u MmarepuaioBeeHne. Poiab XMMUM B )KU3HU COBPEMEHHOTO
obmiectBa. OTHOIIEHNE OOMIECTBA K XUMHUU.: XeMODIIUs U XeMo(hoousi.

Mertopl u3yuenus xumun. Habmonenue. Dxkcniepument. MonenupoBanue. Monienu MatepuainbHble U 3HAKOBbIE UJIU CUMBOJIbHBIE.

I"a3e1. Kuaxoctu. TBepasie BeniecTBa. B3aumHuble nepexo il MEXKy arperaTHbIMU COCTOSIHUSIMU BEIIECTBA: BO3TOHKA (CyOIuManus) u aecyoaumanius,
KOHJICHCAIIUS U MCIIApEHUe, KPUCTAUIN3allUs U TUIaBJICHUE.

duznyeckue siBieHusa. YucTeie BenecTBa U cMecu. ['oMoreHnHble u rereporeHHsle cMecu. CMecu razoo0pasHsle, )kuKkue, TBepple. CriocoObl pa3aeneHus
CMeceil: meperoHka Wil JTUCTHIUIALNS, OTCTauBaHue, (GUIbTpOBaHUE, KpUCTAIIN3allUs, BellapuBaHue. XpoMarorpadus. [IlpumeneHune stux crnoco6os B
abopaTOPHOU MPAKTHUKE, HA MPOU3BOJICTBE U B OBITY.

XHUMHUYECKHUE AIEMEHTBI. ATOM M MOJIEKYJbI. [IpOCThI€ U CIIOKHBIE BEIIECTBA. AJUIOTPONUS HA TpUMeEpe KUCI0po1a. OCHOBHBIE TOJIOKEHHUSI ATOMHO -
MoJIeKyisipHOTO yueHus. lonsl. BemiecTBa MOIEKyIsIpPHOTO U HEMOJIEKYASIPHOTO CTPOEHUSI.

3HaKu (CUMBOJIb) XUMUYECKUX 3JIeMEHTOB. MHpopMalys, KOTOPYIO HECYT 3HAKU XUMHUECKHUX 3JIEMEHTOB. DTUMOJIOT s Ha3BaHUM HEKOTOPHIX XUMUYECKUX
anemeHToB. [ICXD JI.M. MenaeneeBa: KOPOTKOTIEPUOIHBIA U JUTHHHOIIEPHUOAHBIN BapuaHThl. [leproapl u rpynmbl. [1aBHas 1 moO0YHAS TOATPYIIIIBI.
OTHOCuTENBbHAs aTOMHAs Macca.

Xumunyeckue Gpopmyisl. Unaekcs! u koaddunuentsl. OTHOCUTENIbHAA MOJIEKyIIsipHas Macca. MaccoBast 1011 XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUU.
HNudopmanus, KOTOPYIO HECYT XUMHYECKHUE (OPMYIIBI.

BanentHocts. CTpykTypHBIE POpMYiIbl. XUMUYECKHE 3JIEMEHTHI C IOCTOSHHOM U MePEeMEHHOMN BaJIEHTHOCTHIO. BbIBOA (POpPMYIIBI COeTUH €HUSI 10
BasieHTHOCTHU. OnpeeneHre BAJIGHTHOCTH XUMHUYECKOTO 3JieMeHTa 1o Gopmyrie BemiecTBa. CocTaBlieHne Ha3BaHUN COETUHEHUM, COCTOSIIIMX U3 JIBYX
XUMHUYECKUX 3JIEMEHTOB, 110 BaJIECHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.

XuMHuecKkue peakuuu. PeareHTsl v npoayKThl peakuuu. [Ipu3Haku XUMHUYECKUX peakiuil. Y ClIoOBUs X MPOTEKaHUs U IpekpalieHus. Peakuuu ropenusi.
DK30TepMUYECKUE U IHAOTEPMUUYECKUE PEAKILIUH.

3aKOH COXpaHEHUS MACChl BelleCTB. XUMHUecKre ypaBHeHHs. CoCcTaBleHUE XUMUYECKNX ypaBHEeHUI. MHpOpMaIus, KOTOPYIO HECET XUMUYECKOE
ypaBHEHHE.

Knaccudukarus XuMHUYECKUX peaKIIuii IO COCTaBY M YUCIY PEareHTOB U MPOAYKTOB. THUIIBI XUMUYECKUX peakiuii. Peakiuu coelMHeHus, pa3io KeHus,
oOMeHa, 3amenienus. KatanuzaTopsl U KaTanms.

JdeMoHcTpanuu.

e Komiekiuu MaTepualioB U U3/IETUN U3 HUX.
e Mogenu, UCMOIb3yeMble Ha ypoKax (pU3uKu, OMOIOTHH U Teorpaduu.



e OObEMHBIE U ILIAPOCTEPKHEBBIE MOJEIN HEKOTOPHIX XMMHUECKUX BEIIECTB.

e Mopenu KpUCTaJUINYECKUX PEILIETOK.

e Cobupanue mpudopa IS MOIy4eHHS Ta30B U POBEPKA €r0 Ha TEPMETUIHOCTb.

e Bosronka cyxoro 5pa, Hoja nin HapTaauHa.

e ArperaTHble€ COCTOSHHUS BOJIBI.

e Pasznenenue 1ByX HECMEMIMBAIOIINXCS KHUIKOCTEH ¢ MOMOULIBIO JETUTEIBHON BOPOHKH.
e VYcraHoBKa i QUIBTPOBAHUS U €ro padoTa.

e VYcraHOBKa JJis BbIIApPUBAHUA U €ro padoTa.

e Pazznenenue kpacsuiero BemecTsa paomacrepa ¢ HOMOIIbIO OyMakHON XpoMarorpaduu.
e Moenu auTOTPOITHEIX MOAU(DUKAIINK YTIIIepoaa U CEPHI.

o Tloprpers M.51. Bepuemuyca u J.1. Menneneesa.

e KopoTtkoneprnoansiii u JuinHHONIEpHoAHbIN BapuaHTel [ICX0O J[.11. Menneneesa.

e KoHCcTpynpoBaHue mapoCTEPKHEBBIX MOJIENECH.

e Amnmapar Kunna.

e PaznoxeHue GUXxpoMara aMMOHHS.

e BsaumopeicTBUE COJTHON KUCIOTHI C IUHKOM.

e [lomydyenue ruapokcuia Meau (2) U ero pas3joKeHue IpyU HarpeBaHuU.

JlaGopaTopHble ONBITHI.
1. O3nHakomileHHE C KOJUIEKIHEH 1ab0paTopHOil MOCYIbI.
[IpoBepka npubopa i MOJTy4eHHUs Ta30B HA TEPMETUYHOCTb.
[IpuroToBiieHue reTepOreHHON CMeCH MOPOIIKOB CEPhI U JKelle3a U UX pa3AeiicHHe.
BsaumoneiicTBue pacTBOpOB XJIOpUIa HATPHS U HUTpaTa cepedpa.
[Tonyuenue ruapokcuaa Meau (2) U ero B3auMoJICHCTBUE C CEPHON KUCTOTOM.
B3aunmMoelicTBre pacTBOpa coabl ¢ KUCIOTOM.
[IpoBepka 3aKkoHa COXpaHEHUSI MACChI BEIIECTB Ha MPUMEPE B3aUMOCHCTBUS IEI0YU U KUCIIOTHI.
Pasnoxxenue nepokcuaa BoJOpo/ia ¢ MOMOIIBIO OKCcHIa Maprasia (4).

© oo No A ®

3aMelIeHne KelIe30M MEIU B MEIHOM Kynopoce.



IIpakTnuyeckune padoThbl.
1. 3nakomcTBO ¢ abopaTopHbIM 000pyHoBaHHeM. [IpaBuiia TEXHUKN OE30IMACHOCTH MPH padoTe B KaOMHETe XUMUU. HekoTophie BUIBI padoT.
2. AHanmm3 MovBHI.

Paznen 2. Baxueiimime npeacraBuTe M Heoprannyeckux BemectB. KoinyecTBeHHbIe OTHOLIEHUsI B XuMuu. (18 yacos)

CocraB Bo3ayxa. [lonstre 06 00beMHO J071€ KOMITOHEHTA IPUPOTHON Ta30BOM CMecH — Bo3ayxa. PacyeT oObeMa KOMIIOHEHTa ra30BOM CMECH TI0 €T0
00BEMHOI J10J1e 1 HA00OPOT.

Kucnopon. O3on. [lonyaenne kuciaopoga. Cobupanue u pacrno3HaBaHUE KHCIOPOaa. XUMHUYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOCHCTBIE C METaJIAMH,
HEMETaJIaMU U CJIOKHBIMH BemiecTBamMu. [Ipumenenue kucmopoaa. KpyroBopoT kuciaopoa B Ipupoe.

Oxkcunpl. OOpazoBaHue Ha3BaHUH OKCHAOB MO WX popmynam. CoctaBieHue GopMysl OKCHIOB TT0 Ha3BaHMsIM. [IpencTaBuTeny OKCHI0B: BOJA, YT ICKUCTBIN
ra3, HeraueHast U3BecCTb.

Bonopon B mpupoie. dusnueckue 1 XMMUYECKUE CBOMCTBA BOAOPO/IA, €r0 MOJyYeHUE U MPUMEHEHUE.

Kucnotsl, ux cocraB u knaccudukamnus. Maruburopsr. Tabmuia pactBopumoctr. CoJisiHast U cepHasi KUCIOThI, UX CBOMCTBA U IPUMEHEHHE.

Conu, ux cocTaB ¥ Ha3BaHUs. PacTBopuMOCTh coieil B Boje. [IpencraBurenu coneid: XJIopua HaTpus, KapOoHaT Hatpus, hocdart Kaibius.

[Toctosinnas ABoranpo. KonudectBo BemiectBa. Monbs. MossipHast macca. KpaTHble e AMHUIIBI H3MEPEHUS KOJIMYECTBa BEIIeCTBa — MUJUIUMOJIb U
KUJIOMOJIb, MUJUTUMOJISIPHASL M KUJIOMOJISIPHAsI MacChl BEIIECTB.

Pacuyetsl ¢ Hcnonb30BaHUEM MOHITHI «KOJIMYECTBO BEUIECTBA», «MOJIIPHAS Maccay, «IIOCTOSIHHAs ABOTaIpoO».

3akoH ABoraapo. MosipHblii 00beM raz000pa3HbIX BemlecTB. OTHOCUTENbHAS JIOTHOCTh OJIHOTO T'a3a M0 APYroMy.

. KpaTHbie equHUIIbI H3MEPEHUS KOJIMYECTBA BEIIECTBA —MUJUIUMOJIIPHBIA U KUJIOMOJIIPHBIA 00BEMBI I'a30B.

Pacuyetsl ¢ ucnonbp30BaHUEM MOHITHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIN 00bEM ra30By, «4UCIO ABOTaApO».

I'unpocdepa. KpyroBopoT Boasl B mpupoje. Pu3ndeckue U XMMHYECKHUE CBOMCTBA BOJIbI: B3aUMOJICHCTBHE C OKCUIAMH.

OcHoBanus, ux coctaB. PacTBopuMOCTs OCHOBaHMIA B BoJie. MI3MeHeHHe OKpacKu UHAMKATOPOB B IIeN04HOM cpeae. [IpencTaBuTenu mienoyei:
TUAPOKCHU/IBI HATPUSL, KIS U KaJbIUS.

PactBoputens u pactBopeHnHoe BemiecTBo. PactBopbl. PacTBopenue. ['uaparsl. MaccoBasi 107151 paCTBOPEHHOTO BelllecTBA. PacueTsl, CBSI3aHHBIE C
WCIIOJIb30BAHUEM MOHATUSI»MACCOBASI JI0JIS1 PACTBOPEHHOTO BELIECTBAY.

JdeMoHcTpanuu.



e [losydueHue KUCIOpOJA pa3IOKEHUEM TIEpPMaHTaHaTa KaJlusl ¥ MEPOKCUIa BOAOPOIA.
e CoOupaHue METOI0M BBITECHEHHSI BO3/yXa M BOJIBI.

e Pacno3HaBaHHe KHUCIOPOA.

e Topenue maruusi, xxenes3a, yris cepbl 1 pochopa B KHCIOPOIe.

e KoJutekuus OKCUIIOB.

e [losyuenue, coOupanue, pacrio3HaBaHHE BOJIOPO/IA.

e ['opeHue BogOpOA.

e B3sanmogeiicTBre BOAOpOJA C OKCHUIOM MEJIH.

L KOJ’IJ’IeKHI/Iﬂ MHWHEPAJIBbHBIX KUCIIOT.

e [IpaBuio paz0aBieHUs CEPHOUN KHUCTIOTHI.

e Koumekmus conen.

e Tabnuua pacTBOPUMOCTH OCHOBaHH, KHCIIOT U COJIeH B BOJIE.

e HekoTopble MeTaIbl, HEMETAJUIbI U COEUHEHUS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.
e KoJuiekusa oCHOBaHUM.

JlaGopaTopHble ONBITHI.
10. [TomyTHeHUE U3BECTKOBOI BOJIbI IIPH MPOITYCKAaHUU YIIIEKUCIIOTO Tasa.
11. [MomydeHnue BOAOPOa B3aUMOICHCTBUEM IIMHKA U COJITHON KUCIIOTHI.
12. Pacno3naBaHue KUCIOT HHAUKATOPAMH.
13. U3meHeHne OKpacky MHAWKATOPOB B IIETIOYHOM cpeie.
14. O3nakomiieHuE C MpernapaTamMu JOMAaIlHeN WIN HIKOJBHOM alTeyKu — pacTBOpaMU MEPOKCUAA BOJAOPO/a, CIIMPTOBOM HACTOMKY H0/1a ¥ HAIIATBIPHOTO
crupTa.

IIpakTnyeckune padoTsl.
3. Tlomyuyenue, cobupaHue U pacrio3HaBaHUE KUCIOPOJIa.
4. Tlomyuenue, coOMpaHue U paclio3HaBaHUE BOAOPOJA.
5. IlpuroroBienue pacTBOPOB COJIeH C UX 3aJaHHOI MaccOBOM JI0JeH.



Pa3nen 3. OcHOBHBIE KJIACCHI HeOpPraHuveckux coeannenui. (10 yacon)

O06o01menue cBeieHnit 00 OKCHIax, UX Kiaccuukanuu, Ha3BaHUAX U cBoMcTBaX. CriocoObl MOJTydeHHS] OKCHIOB.

OcHoBaHusl, UX KjIaccu(uKaIlus, Ha3BaHUS U CBOMCTBA. B3aumoaeiicTBre ¢ KUCIOTaMH, KUCIIOTHBIMU OKCHIaMU U COJIsIMH. Pa3iioxeHnne HepacT BOPUMBIX
ocHoBaHUM. CriocoObl NOTYYEHHS] OCHOBAHUIA.

Kucnotel, ux knaccudukarus u Ha3Banus. O0IIHe XUMUYECKUE CBOMCTBA KUCIIOT. B3anMoieiicTBIE KUCIOT ¢ METaIaMH. DIIEKTPOXUMHUYECKUN PsiT
HanpsH>KEHU MEeTauioB. B3aumMoaeiicTBrE KUCIIOT ¢ OKCUAAMU METAILTIOB. B3anmoieicTBHE KUCIOT C OCHOBAHUSIMU — PEAKIIHS HEUTpaIu3aluu.
B3aumopetictBrue kuciotT ¢ comsimu. [lomydenne 6€CKUCIOPOIHBIX U KHCIOPOICOACPKAIINX KUCIIOT.

Conu, ux knaccudukanus u cBocTBa. B3anmomelicTBre comeil ¢ MeTaiiiaMu, 0COOEHHOCTH 3THUX peakiuii. BzaumonelcTBue cosieit ¢ COMSIMU.

['eneTnveckue psapl MeTalIa M HEMeTallIa. [ eHeTHYecKas CBsI3b MEXy KIacCaMi HEOPTaHUYECKUX BEIIECTB.

JlaGopaTopHbIe ONBITHI.
15. B3aumMoieiicTBiEe OKCHUIA KaIbIHA C BOIOH.
16. ITomyTHEHHE U3BECTKOBOM BOIBI.
17. Peakumsi HEHTpaIn3aIy.
18. Ilosyuenue ruapokcuaa Meau (2) u ero B3auMOJCHCTBUE ¢ KHCIIOTOM.
19. PasnoxkeHue ruipokcuaa Meau (2) mpy HarpeBaHUH.
20. BzanmoieiicTBHE KMCIIOT C METAIAMU.
21. B3aumMoaencTBrUe KUCIOT C COJISIMU.
22. O3HaKOMJIEHUE C KOJUIEKIIMEN COJIEH.
23. BzaumogeiictBue cyibdara Meau (2) ¢ JKeIe30M.
24. B3aumMoaencTBrue CoJIEH ¢ COJISIMU.
25. 'eneTnueckas CBSI3b Ha MPUMEPE COSTMHEHUI METH.

IIpakTnyeckune padoThl.
6. PemieHue skcriepMMEHTAIBHBIX 33/a4.



Pasnean 4. Illepuoanueckuii 3axon u [lepuoguueckasi cucrema xummnueckux 3j1eMeHToB (113 u [ICXI) JI.U. MenneneeBa u crpoeHue aroma. (8 4acon)

EctecTBeHHbBIE ceMeCTBa XMMUYECKHUX IIEMEHTOB: MIEJIOYHbIE U MIET0YHO3EMENbHBIC METAJIIBI, TaJIOT€HbI, MHEPTHBIE ra3bl. AM(oTepHOCTh. AM(O TEpHBIE
OKCHUJBI ¥ TuApOKcuabl. KoMIiekcHbIe coulu.

Otkpsitue .M. MenneneessiM 13 u cozganue um I1CXD.

ATOMBI KaKk popMa CyIIeCTBOBAHUS XUMHUECKUX 3J1eMEHTOB. OCHOBHBIE CBEJCHUS O CTPOCHUU aTOMOB. J[0Ka3aTeabCTBa CJIOKHOCTH CTPOEHUSI aTOMOB.
OmnsiTel Pezepdopaa. [nanerapuast Mogienb CTpOEHUSI aTOMOB.

CocTaB aTOMHBIX S€p: IPOTOHBI, HEUTPOHBL. OTHOCHUTENBbHASI aTOMHAs Macca. B3auMOCBSA3b MOHATHH «IIPOTOH», KHEUTPOH», «KOTHOCUTENIbHAS aTOMHas
Maccay.

Muxkpomup. DJEKTPOHBI. CTPOCHHE FMEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX AJIIEMEHTOB

NoNe 1-20. ITonsiTue 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otombr. dusndeckuii cMbici cuMBoJIMKH [leproamaeckoit cuctembl. CoBpemerHast hopmynupoBka [13. Mi3MeHeHnst CBOMCTB 3JIEMEHTOB B MEPUOAAX U
rpymnmnax, Kak QyHKIUs CTPOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepuCcTUKa AIEMEHTAa-MeTajla U AJIeMEHTa-HeMeTauia no ux nojoxenuto B [ICXD JI.1. Menaeneena.

JdemoHcTpaumnu.
e Pasnuunsie ¢popmbl Tabmui [1C.
e MoaenupoBanue noctpoenus [1C JI,1I. Menzaeneena.
e Mojenu aTOMOB XUMHUYECKHUX 2JIEMEHTOB.
e Mojenu aToMOB 3JeMeHTOB |1 — 3 mepuoaoB.

JlaGopaTopHble ONBITHI.
26. Ilony4yenune aM(pOTEpPHOTO THUIPOKCHUIA U UCCIIEIOBAHUE €T0 CBOWCTB.
Pa3nen 5. Xumunueckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakun. (10 yacos)

HMoHHas xuMuyeckas CBS3b. I/IOHBI, O6p330BaHHLIe aToMaMHM METAIJIOB U HeMeTallIoB. CXeMBbI O6pa30BaHI/I$I HOHHOM CBS3H IJIs 6I/IHapHBIX COCIUHEHHUM.
Honnbie KPpUCTAITNIMICCKHUEC PCIICTKU U (I)I/I3I/I‘-ICCKI/IG CBOMCTBA BEIIECTB C 3TUM TUIIOM PCUICTKH. IlonsaTue o d)OpMyJ'ILHOfI CINHUIIC BCIIICCTBA.



KoBanenTHas XuMu4eckast CBsi3b. DJICKTPOHHBIC U CTPYKTYpHBIE (hopMyiibl. KoBasieHTHas! HeTOsipHAast ¢Bsi3b. CxeMbl 00pa30BaHMs KOBAJICHTHOU CBSI3H IS
OMHAPHBIX COCTUHCHMI. MOJIEKYIIpHBIC U aTOMHBIC KPUCTALTUICCKHIE PEIICTKH, U CBOMCTBA BEIIECTB C 3TUM THIIOM PEIICTOK.

DIEKTPOOTPULIATEIIBHOCTb. Psiyt anekTpooTpunarenbHocTH. KoBalieHTHas MosipHas XUMHYEcKas CBsi3b. CxeMbl 00pa30oBaHMs KOBAJIGCHTHOU TOJIIPHON CBSI3H
JUTs OMHAPHBIX COeMHEHUN. MOJICKYIIIpHBIC U ATOMHBIE KPUCTAJUTMYECKUE PEIISTKH, CBOMCTBA BEIIECTB C THM THUIIOM PEIICTOK.

Metamdeckass XAMUYECKast CBSI3b U METAIUTMYECKast KpUCTAJTNYecKas penrerka. CBOMCTBA BEMIECTB ¢ TUM THITOM perreTok. Enunas mpupoaa
XUMHUYECKHX CBS3CH.

Crenens okuciienus. CpaBHEHHE CTENICHEH OKUCIICHHS M BaJICHTHOCTH. [IpaBmiia pacdera CTEIeHHN OKHCIICHUS TI0 (POpMyIIaM XHMHYECKAX COSTH HCHHIA.

OKHCIUTENEHO-BOCCTAHOBHUTEIBHBIC peakiuu. OnpeIeicHne CTENCHeH OKUCICHHS JIJIS JIEMEHTOB, 00pa3yIoIIMX BEIIeCTBA pPa3HbIX KiIaccoB. Peaknnn
MOHHOTO 0OMEHa ¥ OKHCIUTEIILHO-BOCCTAHOBUTENbHBIC peakiiui. CocTaBICHIE YpaBHEHUH OKUCIIATEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIU METOIOM
AJMIEKTPOHHOTO OajnaHca.

JdemoHcTpaumnu.
e BuneodbparmeHnTs! u cnaiiapl «MoHHAsS XUMHUUYECKas CBSI3bY.
e KoJuiekus BemecTB ¢ HOHHOU CBSI3BIO.
e Moienu HOHHBIX KPUCTAIUTMYECKUX PEIICTOK.
e BuneodbparmeHTsl u ciaiiapl «KoBajgeHTHas XUMHYECKAs CBS3bY.
e KoJutekius BemecTB MOJICKYISIPHOTO U aTOMHOTO CTpOSHHUs. MoIesTn MOJICKY/ISIPHBIX U @TOMHBIX KPUCTAUTMYECKUX PEIICTOK.
o Cnatinel «MeTanmndecKass XUMHAYECKast CBSI3bY.
o Komnekuus «MeTajlIbl U CIIJIaBbI»
e B3saumozeiicTBHe IUHKA C CEPHOM M COJISTHOM KUCIIOTOM, XJIOPUIOM MEIH.

9 kiacc
I'maBa 1 O0o0menne 3HaHUH 1O Kypcey 8 Kiacca. XUMHYECKHE PeaKIHH
bunapubie coenuHenus. Okcufpl cojeoOpasyomue U HecosieoOpasyromue. ['MaApoKCcuabl: OCHOBaHMA, aM(poTepHble, KUCIOThL. CpelnHue, KHUCIbIE,
ocHoBHbIe COJIN.
O06o0011eHNne cBeIeHNI 0 XUMHUECKUX peaknuax. Kiaccupukanms XMMHUECKUX peakivii Mo pa3iInyHbIM OCHOBAHUSM: COCTaBY U UHMCIY Pearupyrouiux u
00pa3yloIuXcs BELIECTB, TEIJIOBOMY 3(QQEKTy, HalpaBIeHUIO, U3MEHEHUIO CTENCHEW OKHCICHMs 3JIEMEHTOB, 00pa3yloluX pearupymoliie BelecTBa, ¢ase,
HCII0JIb30BAHUIO KaTaJau3aTopa.



[loHATHE O CKOPOCTHM XMMHMYECKON peakuuu. PakTopsl, BIMSAIOIMIME HA CKOPOCTh XMMHMYECKUX PEAKIUH: IPUPOJA pEearupyrolux BEHIECTB, HX

KOHLIEHTpalYs, TeMIIepaTypa, IJI0Ladb CONPUKOCHOBEHU, HaIMuKe Katanuzartopa. Karamus.
JdeMoHcTpanuu

e (O3HaKOMIIEHHE C KOJUIEKLIUSIMHU METAJIJIOB U HEMETAJLIOB.
O3HakoMIIeHHE ¢ KOJUIEKLIUSMHU OKCUOB, KUCIOT U COJIEH.
3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMH OT MPUPOIbl PEArUPYIOIINX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIINH OT KOHIIEHTPAIMK pearupyroinx BEeIecTB.
3aBUCUMOCTb CKOPOCTH XUMHUUYECKOU PEaKIUM OT TUIOMIAN CONMMPUKOCHOBEHHUS PEArpPYIONIUX BEMIECTB («KKHUIISIITUI CIION» ).
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMK OT TEMIIEpaTyphl Pearupyroumx BEIIeCTB.

JlaGopaTopHbie ONBITHI
1. BaumoiericTBue aMMHuaka v XJIOpOBOJAOPOA.
2. Peakuus HEUTpaIu3auu.
3. Habmonenue TemoBoro 3dexra peakiiuu HeUTpaaTu3aimm.
4. B3aumoselicTBre cepHOM KUCTOTHI ¢ okcuaom meau (II).
5. PaznoxeHue nepokcua BOJAOPO/Ia ¢ TOMOIIBIO KaTana3bl KapTodest
6. 3aBUCUMOCTh CKOPOCTH XMMHYECKOH PEaKkIiuy OT MPUPOIbl PEArupyIONIUX BEIIECTB Ha MPUMEPE B3aUMOJACHCTBHUS PACTBOPOB THOCYIIb(haTaHATPHS U XJIOPHJIA
Oapus, THOCYIb(aTa HATPUS U COSTHOM KUCIIOTHI.
7. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIMK OT MIPUPOJIbI METAIIJIOB TIPH UX B3aUMOJICHCTBUH C COJISTHOM KHUCIOTOM.
8. 3aBUCHMOCTH CKOPOCTH XUMHUYECKON PEAKIIUU OT MPHUPOIbl KUCIOT IPU B3aUMOJCHCTBUHU UX C KEJIEC30M.
9. 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIMK OT TEMIIEPATYPHI.
10. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOMN pEaKIMU OT KOHILIEHTPAIUH.
11. 3aBHCHUMOCTH CKOPOCTH XUMHUUYECKOH peakiluu OT IUIOMIaAN CONPUKOCHOBEHUS PEarupyroinX BEIECTB.
12. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIIUM OT KaTajau3aTopa.
I'masa |l Xumuyeckne peakium B pacTBOpax

[Tonsite 00 SJEKTPOIUTUYECKON TUCCOLUAIMHN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI. MeXaHU3M AMCCOIUAIMH AIIEKTPOIUTOB C Pa3IMYHBIM XapaKTEepPOM
cBsi3u. CTerneHb ANEeKTPOIUTHIECKON Auccoralii. CHIIbHBIEC U CIa0ble AIEKTPOJIUTHL.

OcHOBHBIE TOJIOKEHUS TEOPUHU DIIEKTPOIUTHYECKOW mucconuanuu. Kimaccudukanus HOHOB M MX CBOMCTBA. KHCIOTHI, OCHOBaHHS M COJH Kak
ANeKTpouThl. VX Kinaccuukanus U TUCCOUAIus.



OO0mue XUMHYECKHE CBOMCTBA KHUCJIOT: M3MEHEHHE OKPACKH WHIAMKATOPOB, B3aWMOJCHCTBHE C METa/UIaMH, OKCHJAAMH U THAPOKCHUIAMHU METAIJIOB M
coJisiMU. MoJekyIspHbIe M HOHHBIE (TTOJIHBIE M COKPAIIEHHBIE) YPABHEHHS PEAKIUH.
XUMHUYECKUN CMBICJI COKPALIEHHBIX YPABHEHUH. Y CIOBUS IPOTEKAHUS PEAKIIMM MEKTy dJIEKTPOJIMTAMM 10 KOHIA. PsAJT aKTHBHOCTH METAJLIOB.
OOmue XUMHYECKHE CBOMCTBA IICiIOdYel: B3aMMOACHCTBHE C KHCIOTaMH, OKCHJIAMH HEMETauioB, coisamu. OOIme XUMUYECKHE CBOMCTBA
HEPACTBOPUMBIX OCHOBAHHI: B3aMMOJICUCTBHE C KHUCIOTAMHU, PA3JI0KEHUE MTPU HATPEBAHHH.
OO0mue XUMHUYECKHE CBOWCTBA CPEIHUX COJICH: B3aMMOJIEUCTBHE C KHCIOTaMH, IIEJI0YaMH, COJIIMH U MeTaulaMu. B3anmmoaelcTBue KUCIBIX COJiei co
HIeJI0YaMHU.
IM'aaponus, kak 0OMEHHOE B3aUMOJICUCTBUE COJICH ¢ BOJOW. ['MAPOIHM3 COMM CUITLHOTO OCHOBAHUS M CJIa00# KUCIOTHL. [ Mapon3 cou ci1aboro OCHOBaHUS
U cliibHOM KucsoThl. [kama pH.
CBoiiCTBa KUCIIOT, OCHOBAHUM, OKCHJIOB M COJIEH B CBETE TEOPUH AJIEKTPOJUTUUECKON JUCCOIMAIIMN U OKHCIUTEIFHO ~-BOCCTAHOBUTEIBHBIX PEAKIIAM.
JdemoHcTpaumnu.
e licneiTanue BEMIECTB U MX PACTBOPOB HA IEKTPOTIPOBOTHOCTD.
e 3aBHCUMOCTH AJIEKTPONPOBOIHOCTHA YKCYCHOM KUCIOTHI OT KOHIIEHTpauuHu. " JIBUsKEeHUE OKpaIEHHBIX HOHOB B AJIEKTPUYECKOM MOJIE.

e OmnpeneneHue xapakTepa cpebl B paCTBOPax COJICH.
JlaGopaTopHble ONBITHI.

13. HQuccommarus ciaObIX 3JEKTPOJUTOB HAa IPUMEPE YKCYCHOM KUCIIOTHI.
14. I3MeHeHre OKpacKu UHANKATOPOB B KUCJIOTHOM Cpelie.

15.Peakius HEUTpaIM3alMKy pacTBOPA MIEIOYH PA3TIUYHBIMU KUCIOTAMH.
16. [Tonyuenne runpoxcuaamenu(Il) u ero B3auMoaeicTBHE ¢ pa3TUIHBIMA KHUCIOTAMH.
17. B3aumoeiicTBre CUIIBLHBIX KUCIOT ¢ okcuaoM mcau(1l).

18-20. B3aumoieiicTBUE KUCIOT C METaJJIaMu.

21. KauecTBeHHas peakius Ha KapOOHAT-HUOH.

22. llony4yeHue CTyIHA KPEMHUEBON KUCIOTHI.

23. KayecTBeHHasl peakiys Ha XJIOPUA- WIH CyIb(aT-HOHBI

24. VI3MeHeHne OKpacKd MHAMKATOPOB B LIEJIOYHOU cpene.

25. B3aumoeicTBrE EN0YEN ¢ YrIIEKUCIBIM ra30M.

26. KauecTBeHHas peakuys HA KATUOH aMMOHHUS.

27. llomyyenne ruapokcuaa mcau(Il) u ero paznoxenue.

28. B3anmoeiicTBre KapOOHATOB C KUCIOTAMH.



29. Ilomyuyenue ruapoxcuna xxemnesa(lll).
30. B3zaumogeiicTBue xenesa ¢ pactBopoM cyiabdara meau(1l)
IIpakTnuyeckune padoTsl
1. Peuenue skciepuMEHTAIbHBIX 33Ja4 110 TeMe «DNEKTPOJIUTUYECKAs TUCCOLUALINS»
I'nasa |1l HemeTranibl u uX coequHeHust
CrpoeHne aTOMOB HEMETAJIOB M UX NoJiokeHue B [leproanueckoit cucteme. Psin anekrpoorpunarenbHoctu. Kpucramiueckue peméTki HeMeTallloB —
MPOCTHIX BellecTB. AoTponus U €€ npuunHbl. Pusnueckue cBoiicTBa HeMeTaoB. OOIMe XMMUYECKUE CBONCTBA HEMETAJIOB!
OKHUCJIUTEIbHbIE U BOCCTAHOBUTEIIbHBIE.
l"asiorensl, cTpoeHne UX aTroOMOB M MOJIEKYNl. PU3NUYECKHE W XUMUYECKHE CBOMCTBA TaJOT€HOB. 3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB TaJIOTEHOB B
3aBHCHMOCTH OT UX MNoJiokeHus B [lepuoauueckoit cucreme. HaxosxieHue rajJoreHoB B IPUPOJE U UX MOJTydyeHUe. 3HaueHue U IPUMEHEHHE raJIOr€HOB.
["anoreHoBOIOPOABI M COOTBETCTBYIOIIME MM KHUCIIOTHI: IUIAaBUKOBAasl, COJsHas, OpOMOBOAOpOIHas, HojaoBojoponHas. ["amorenuzapl. KauecTBeHHBIE
peaxkiuu Ha rajloreHu1-uoHsl. [IpumeHeHne coeiMHeHn rajJoreHoB U X OMoJIorndecKas poJib.
O6mras xapaktepuctuka 31emMeHTOB VIA-rpynmel. Cepa B mpupojsie u €€ MoydeHue. AJUIOTPOIHbIE MOAU(GUKAIIMU CEePhl M UX CBOWCTBA. XHMHYECKHE
CBOICTBa cephl U €€ MPUMEHEHUE.
CepoBoI0po: CTpOEHUE MOJIEKYJbl, (pU3NUEeCKHe U XMMHUYECKHUE CB HCTBa, MojdydeHue u 3HaueHue. CepoBogopoanas kucioTa. Cynbpuasl U UX 3HaYECHUE.
JlromuHOQOPHI.
Oxcup cepri(1V), cepaucras kuciora, cynb@ursl. KauecTBeHHas peakius Ha Cyab(UT-HOH.
Oxcup cepsi( VI), cepnas kucnora, cynbdarsl. Kpucramioruaparsl. KauecTBeHHas peakius Ha CyiabdaT-noH.
Cepnast KHCIIOTa - CUJIbHBIN 31eKTpoauT. CBOICTBa pa30aBIeHHON CEPHON KUCIOTHI, KaK TUIIMYHON KUCIIOTHI: B3aUMOIECHCTBUE C METaJlJIaMH, OCHOBHBIMH U
aMm(pOTepHBIMU OKCUAAMH, OCHOBAHUSAMHU U aM(pOTEPHBIMU TUIPOKCUIaMU, cosiiMu. KauecTBeHHas peakius Ha Cylb(ar-uoH.
OO0mas xapakTepucTUKa 1eMEHTOB VA-Tpymmbl. A30T, CTpOEHUE aToMa M MOJIeKyibl. PU3NYecKue U XUMUYEeCKHe CBOMCTBA U MpPUMEHEHHE a30Ta. A30T B
MIPUPOJIC U €r0 OUOJIOTUYECKAS POJIb.
AMMUaK, CTpO€HHE MOJIEKYNbl M (U3UYECKUE CBOMCTBA. AMMHauHas BOJA,, HAIIATBIPHBIN CIHPT, TUApPAT aMMuaka. [IOHOpPHO -aKIENTOPHBIN MEXaHU3M
oOpa3oBaHus KaTHOHA aMMOHMsL. BoccTaHoBUTeNbHBIE CBOMCTBa amMuaka. CoJii aMMOHHUS U UX NIpUMeHeHne. KauecTBeHHas peakiusi Ha KaTHOH aMMOHHUS.
Oxcuipl a30Ta: HecoJaeoOpa3yole U KUCIOTHbIE. A30THCTast KUCIIOTAa M HUTPUTHI. A30THAs KMCJIOTa, € MojydyeHue u cBoiictBa. HutpaTtsl.
®ocdop, crpoenue aroma u amtorpornusa. Docunasl. Pochun. Oxeun dochopa(V) u oprodpochopHas kucinora. docdarsl. PochopHsle ynoOpeHus.
Nucextuimael.



OOmiast xapakTepUCTHKA AJIEMEHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHSI aTOMOB, MPOCTHIX BEIIECTB W COCAWHEHHH B 3aBUCHMOCTH OT IIOJIOKCHHS
anemMeHToB B Ilepronmdeckoil cucreme. Yriaepoa. AIIOTpOnHbIE MOAM(UKAIMK: anMa3s, rpaduT. AMOP(HBIA yriepoa M ero copra: caxka, aKTHBUPOBAHHBIH
yroib. Ancopouus. XuMudeckue cBoicTBa yriepoa. Kokcoxumuueckoe Mpou3BOJICTBO U €ro npoaykuus. Kapouel.

Oxkcun yraepoaa(ll): ctpoenne Mosekysbl, nodydyeHue u ero cBoiictBa. Okcun yriaepona(lV): ctpoeHrue MOJIEKYIbl, TOJYyYEHUE U €0 CBOMCTBA. YTOJbHAs
kucaota. Conu yroJbHOM KUCIOTHI: KapOOHATHI U THIpOKapOOHaThl. TexHuYeckas 1 MUIIEeBas CoJa.

Heoprannueckue M opraHvyeckrde BeLIeCTBa. YTJIEBOJOPOJbl. XHUMHUYEC KO € CTPOCHHME OpPraHMYECKHWX BEIIECTB, KaK MOPSJAOK COEIMHEHUS aTOMOB B
MOJIEKYJIE 10 BaJIE€HTHOCTH.

Meran, 3TaH, Kak IpeJesbHbIE YIJIEBOJOPOAbl. DTWIEH M aleTWIeH, KaKk HempeJesbHble (HEHACBHINIEHHbIE) YIiIeBOAOpObl. ['opeHue yrieBoJopooB.
KauecTBeHHbBIE peakiuy Ha HEMpeIeIbHbIE COCTUHEHMS.

OTUIIOBBIN CIUPT, €ro MOJy4YeHHue, NpUMeHeHne U (u3nosorudeckoe aencTaue. TpéxaToMHbIN cniupT rmuepuH. KauecTBeHHas peakiusi HA MHOTOATOMHbIE
CHUPTHI. YKCYCHAs - IIPeICTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.

Kpewmuuii, ctpoenue ero aroma u cpoiictsa. Kpemunii B npupoje. Cunmuimasl v cuinad. Okenn kpemuus(1V). KpemuueBas kucnora u e€ conu.

ITpousBoacTBO cTekna u neMeHTa. IIpoaykuns CHIMKaTHON MPOMBIIIIEHHOCTH: ONITHYECKOE BOJIOKHO, KepamMuka, Gapdop, ¢pasHc. OnTuyeckoe BOJIOKHO.
Hemerannel B npupoae. @pakunoHHas EPErOHKA XKUAKOI0 BO3AyXa Kak crocol MoydeHus: KUcIopoa, a3oTa, aprosa. [lonyuenue gocdopa, kpeMHuus,
XJIOpa, HOJ1a. DJIEKTPOJIU3 PACTBOPOB.
[TosydeHne cepHOl KUCIOTHI: ChIPhE, XUMU3M, TEXHOJIOIMUYECKasi CXeMa, METO/I KHUIISIIEro CJIOsl, MPUHIIMIIBI TEII000MEHA, PO TUBOTOKA M LIUPKYJISLIHH.
Oneym. [Ipon3BoAcTBO aMMHUaKa: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMa.
JdemoHcTpanuu
e Kouneknus HeMeTamuIoB.
e Moaenu KpUCTAJUINYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U
MOJIEKYJISIPHBIE.
e O30HaTOp U NPUHLIHUIIBI €r0 PabOThHI
e ['opeHue HEMETaJIOB - IPOCTHIX BEILECTB: cephl, pochopa, JPeBECHOrO
yTJIsl.
OO0pa3s1bl TaJOreHoB - MPOCTHIX BEIIECTB.
B3aumoieiicTBUE rajloreHoB ¢ METAJUIAMH.
BeiTecHenue xiopa OpoMOM HIIM MOJa U3 PAaCTBOPOB UX COJIEH
Komtekuust mpupoAHBIX COEIMHEHUH XJI0pa.
B3aumoeiicTeue cepel ¢ MeTaJlJIaMHu.

[ ]
[ ]
[ ]
[ ]
[ ]
e [opeHue cepbl B KUCIOPOJE



Komnexnus cyinbGuaHbIX py/I.

KauecTtBenHas peakuus Ha CyiIbQUA-UOH

ObecrLBeunBaHNE OKPALIEHHBIX TKAHEW U [IBETOB CEPHUCTHIM T'a30M.
B3anMoneincTBre KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEABIO.
OOyrnuBaHue OpraHUYECKUX BEIECTB KOHIIEHTPUPOBAHHON CEPHOM KHCIOTOM
Huarpamma (( CoctaB Bo3tyXan.

BuneogparmenTs! u cnaiapl «I[Itnubu 6a3ape».

[Tonyuenue, cobupanue 1 pacrio3HaBaHHE aMMHUAKa.

Paznoxxenne 6uxpoMar aMMOHUS.

B3anMopeiicTBre KOHIEHTPUPOBAaHHOW a30THOM KHCIIOTHI C MEJIBIO.
- 'openue uépHoro nopoxa.

Pa3noxxeHne HuTpara Kajaus U TOPEHUE JPEBECHOTO YroJbKa B HEM

- O0Opa31el MPUPOIHBIX coeMHEHHH docdopa.

I'openue dochopana Bo3ayxe U B KHCIOPO/IE.

[Tonydyenue 6emoro gochopa u ucbITaHUE €TO0 CBOMCTB

Komnexnust «O0pa31isl MpUPOIHBIX COSAMHEHUHN YTIEPO1a
[Toptpet H. a. 3enmunrckoro. I[lormomnenrne akTHBUPOBAaHHBIM YTIIEM

paCTBOpéHHBIX BCIIECTB UJIN I'a30B.

KaJaus.

YcerpolicTBO IpOTHBOTA3a.
Mopenu MOJIeKysl MeTaHa, 3TaHa, THJICHA U alleTUIICHA.
B3anmopeiicTBre sTHIeHA ¢ OPOMHOM BOJIOW M paCTBOPOM IE€pMaHTaHaTa

O6H_[I/Ie XHMHYECKHE CBOMCTBA KHCJIOT Ha IIpuMeEpe YKC}/CHOﬁ kucioThl. " KagecTBeHnas p€akuus Ha MHOI'OAaTOMHBIC CITMPTHI.

Komnexuust «O06pa31pl MpUPOIHBIX COSTUHEHNUN KPEMHHUSI.
Komnekuus crekiia, KepaMHUKH, IIEMEHTA U U3JICITHA U3 HUX.
Komnnekuus npoayKuu CUIUKATHOM MPOMBIIIIIIEHHOCTH.
BuneodparmenTs! u cnaiiapl «IIpon3BoACTBO CTEKIIAa U IEMEHTA .
Komnexkuus «IIpupoaHsie coequHEeHNs HEMETAIIIOB) .

BI/I,Z[CO(I)paFMCHTBI U Clanpl ((CDpaKI_II/IOHHaSI NEPpETOHKa KHUAKOI'0 BO3JyXa»

TaJIOTC€HOB JJICKTPOJIUTHYCCKUM CITOCO0OMY.
Mogenu armapaToB I MPpOU3BOJACTBA cepH0171 KHUCJIOTBHI.

Buneodparmentsl u cnaiigsl «l[lomyuenue Bogopona, KHciopojaa U



Mogenp KUnsmero cios.

Mogeinb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentsr u cnaiinbl «I[pou3BoacTBO cepHON KUCIOTEY. " BuaeopparmenTs! U ciaiias! «[Ipon3BoacTBO aMMuaxay.
e  Komnexuus «CpIpb€ i MOJIy4EHUSI CEPHON KUCIOTBD».

JlabopaTopHbIe ONbITHI

3 1. Pacno3naBaHue rajoreHua-noHOB.

32. KauecTBEeHHbIE peaKkluu Ha CyJb(aT-noHbI.
33. KauecTBeHHas peakius Ha KATUOH aMMOHWUSI.
34. Xumuueckre cBOICTBA a30THOM KUCIIOTHI, KaK AJIEKTPOJIUTA.
35. KauecTBeHHbIE peaklnu Ha GpocdaT-noH.
36. [lonmydeHnie ¥ CBOMCTBA yrOJIbHOW KUCIOTHI.
37. KauecTBeHHas peakius Ha KapOOHAT-UOH.
38. IIponmyckanue yriaekucaoro raa 4epe3 pacTBOp CUIIMKaTa HaTPHsL.
IIpakTnyeckue padboTbl
2. 3yueHre CBOMCTB COJITHOW KHUCIOTHI.
3. 3y4yeHue CBOMCTB CEPHOM KUCIIOTHI.
4. [lonyyeHrve aMMHaKa ¥ U3y4€HHUE €ro CBOMCTB.
5. [lonyuenue yrinekucnoro raza. KauectseHHas peakius Ha KapOOHAT -MOH
I'nasa IV Merajibl M MX cOeINHEHUSA

[Tonoxenune metamnoB B llepuoanyeckoil cucteMe XUMHUYECKUX 3yeMeHTOB 1. M. MeHneneeBa, cTpoeHre UX aTOMOB U KPHCTA/UIOB. Mertamnyeckas
CBS3b M MeETaJUIMUecKas Kpucramindeckas pemérka. (Du3nMueckre CBOWCTBA METAIOB: AJIEKTPO- M TEIUIONPOBOJIHOCTb, OTPAXKAMOIIAs CIOCOOHOCTb,
w1acTuyHOCTh. CIijIaBbl YEPHBIE U LIBETHBIE.
MerTamipl Kak BOCCTAHOBUTENU. ODIEKTPOXMMHUYECKUN psi HamnpsbkeHuid. BsammopeilcTBue MeTamsioB ¢ HeMeTallllaMH, OKCHIAMH, KHCIOTaMH, COJISIMHU.
AJIIOMUHOTEPMHUSL.

CtpoeHne aTOMOB U NMPOCTHIX BEIIECTB LIENOYHBIX METAIIOB. 3aBUCUMOCTh (PM3UUECKUX M XUMUYECKUX CBOWCTB IIEJTOYHBIX METAJIOB OT 3apsA0B sAep
ux atomMoB. OKcuAbl MU TMAPOKCH]BI IIEJOYHBIX METAJUIOB, UX IOJIY4YE€HUE, CBOWCTBA, IPUMEHEHNE. BakHeNINe COJIM IIENOYHbIX METaJUIOB, UX 3HAYCHHE B
KUBOU U HEXXKMBOW IIPUPOJIE U B )KU3HH UEJIOBEKA.



CTpoeHre aTOMOB H MPOCTHIX BEIIECTB MICIIOYHO3EMETBHBIX METAJUIOB. 3aBUCUMOCTh (PH3UICCKUX U XUMHYECKUX CBOUCTB IIEIOYHO3EMETBHBIX MET aJLJIO
B OT 3aps/IoB sifiep UX aToMOB. OKCUJIBI U TUIPOKCHUIBI HICIOYHO3EMETBHBIX METAJUIOB, UX TMOJy4€HHUE, CBOMCTBA U NMPUMEHEeHHE. BakHele comu meénoqHo -
3eMEeJIbHBIX METAJIOB, X 3HAYCHHUE B IPUPOJIC U KU3HU denoBeka. KapOoHaThl U THAPOKApOOHATHI KaJIbIIUA.

XKéctkocTh BOIBI: BpeMeHHas U mocTostHHas. CriocoObl ycTpaHeHusl BpeMEeHHOM k€cTkocTh. CriocoObl yCTpaHEHUS MOCTOSTHHOM KECTKOCTH. VOHUTHI.
CoenuHeHus amOMHUHHUS B NpHUpoje. XUMHYECKHE CBOMCTBAa amroMuHUs. OCOOCHHOCTH OKCHUJIAa M THAPOKCHIA AITIOMUHUS KaKk aM(OTEpHBIX COCIWHEHHM.
Baxneitmue conu anomMunus (Xiopu, cyabdar).

OcobGenHoctu cTpoeHus atoma xene3a. JKenezo B mpupojae. Baxkneitmme pynbl skene3a. Oxcuasl u ruapokcunbl sxkenesa(ll) u sxenesa(Ill). Conu
xene3a(ll) u xeneza(Ill). O6HapyxeHre HOHOB KATHOHOB K€Jie3a B pacTBOPE. 3HAUCHUE COCIMHEHUN Kee3a.

Koppo3sus xumudeckas u 3JIeKTpoXUMHIecKas. 3aluTa MeTauIoB OT KOppo3un. MeTasutsl B IpUpoJie: B CBOOOHOM BHJIE U B BUE coenuHeHuid. [lonstue
o metayutypruu. YépHas u nBeTHas Metautyprus. [lupomeramnyprus, THApOMETaLTyprus, dIeKTpoMeTamyprus. Jlomennsiid mpomecc. [lepepaboTka uyryna B
CTajb. DJIEKTPOJIU3 PACILIIABOB.

JdeMoHcTpanun

e B3saumopeiicTBue HATPUs, JUTUA U KaJIbIUS C BOJOM.

e [opeHue HaTpus, MarHus U >Kelie3a B KUCIOPOE.

e Bcnbika TepMUTHOM CMECH.

e B3saumoaeiicTBHE CMECH MOPOIIKOB CEPHI U KeJe3a, [IMHKA U CEPBHI.
B3anMoneiicTBre amtOMUHMS C KUCIOTaMH, IIEI0YaMU U BOJOM.
e BzaumonelcTBHE Kee3a U MEIU € XJIOPOM.
e BzaumopelicTBUE MM ¢ KOHIICHTPUPOBAHHOM CEPHOM KUCIOTOM U a30THOM KUCIOTOM (pa30aBiICHHON U KOHIICHTPUPOBAHHOM ).
e  Okpacka IJIaMeHU COCAMHEHUSIMU IIEJIOYHBIX METAIIOB.
Oxkpacka I1aMeHH COEIUHEHUAMHU ETOYHO3EMENIbHBIX METAILIOB .
lNamenue u3BecTu BOJOM.
[Tonyyenue xEcTKOM BOABI B3aUMOICUCTBUEM YIJIEKUCIOTO C U3BECTKOBOM BOJIOM.
YcrpaneHue BpeMEHHOH )KECTKOCTH KUTITYEHUEM U J0OaBKOM COJIBI.
YcTpaHeHue NOCTOSHHOM KECTKOCTH JOOABKOM COJIBI.
WoHuTH! ¥ pUHIMT UX JAeHCTBUSA (BUACO(pArMeHT).
Kosnnexuust npupoiHbIX COETUHEHUIN aTFOMUHUS.
BuneodparmenTs! u cnaiiapl «OKCH]T ATFOMUHUS U €70 MOAU(DUKAIIHI.
[Tonyuenue ampoTepHOro TUAPOKCUAA ATIOMUHUS U HCCIEOBAHNE €TO CBOWCTB.
Konnekuust « XuMuueckne HICTOYHUKH TOKA.



PesynpTaThl 1IUTENBHOTO AKCIIEPUMEHTA 110 U3YYEHUIO KOPPO3UHU CTAJIbHBIX U3/IEIUN B 3aBUCUMOCTH OT YCIOBUHU ITPOLIECCOB.
Boccranosnenue menu u3 okcugamenu(Il) Bogopomom.
Buneodparmentst u crnaiiasl «I [pou3BOICTBO UyryHa U CTAIM».
Buneodparmentst u cnaiinpl «/3aenust U3 4yryHa v CTalin.
e BuneodparmenTs! u cnaiiapl «IIpon3BoACTBO alFOMUHUSD.
JlabopaTopHble ONbITHI

39. BzaumogeiicTBue xenesa ¢ pactBopoM cyibdparta meau(ll).

40. ITomy4yeHne N3BECTKOBOM BOJIBI U OTIBITHI C HEM.
41. lonyuyenue ruapokrcuaoB xene3a( 1) u (I11).
42.KauecTBEHHBIE pEaKI[UN HA KATHOHBI JKeJe3a.
IIpakTH4eckne padoThI
6. [losryueHue xecTKOM BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.
7. Perenuie skcriepuMeHTANbHBIX 3a7a4 10 TeMe «MeTamiby.
I'maBa V Xumusi 4 okpy:Kawiuas cpeaa
Crtpoenue 3emiu: sapo, MaHTHUA, 3€MHAsl KOpa, MX XUMHYECKUI cocTaB. JIutocdepa n e€ xumuueckuii coctaB. Munepansl. Pyner. Ocanoddbie opopl.

[Tone3npie uckonaeMple. XUMUYECKUN COCTaB THAPOCHEPHl. XUMHUEC KM COCTAaB aTMOC(HEPHI.
HlcTouHNMKHM XUMHUYECKOTO 3arps3HEHMsI OKpykarolen cpeapbl. [odanbHble S9KOJI0rHUecKre MpooOaeMbl YeI0BEYECTBA: MAPHUKOBBIN 3((EKT, KUCIOTHBIE JOKIH,
030HOBBIE JIBIPEL. MEXIyHAPOIHOE COTPYAHUYECTBO B 00JIACTH OXPaHbl OKPYXKAIOIIEH Cpe/ibl OT XMMUYECKOTO 3arps3HEHUS. «3eyIE€Has XUMHUSD.
JdemoHcTpanuu

e BuneodbparmeHnTsl u ciaiiapl «CTpoeHne 3eMin U €€ XUMUYECKUN cocTaBy. " KoJuiekus MUHEPaIoB M TOPHBIX TIOPOI.

e Koeknusa «Pynsl MmeTaniony.

e  BuneodparmenTsl u cnaiapl «I'1006anbHbIe SKOJIOTHUECKUE TPOOIEMbI UETIOBEYECTBAY.
JlaGopaTopHbie ONBITHI

43. 3yueHue rpaHura.
I'naBa VI. O6o61menne 3HaHUI 10 XUMHH 32 Kypc OCHOBHOI mK0JIbI. IloaroroBka k OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHY
CrpoeHne atoma B COOTBETCTBUHU C IIOJIOKEHUEM XMMHUYECKOro ainemeHTa B Ilepnoamnueckoit cucreme. CTpoeHHE BEIIECTBA: XMMMUYECKas CBS3b U
KpUCTAJNINYECKUE PEHIETKU. 3aBUCUMOCTh CBOMCTB 00Opa30BaHHBIX 3JIE€MEHTAaMM ITPOCTHIX BELIECTB (METANIOB, HEMETAJUIOB, 0J1aropoJHBIX ra30B) OT MOJIOKEHUS
251eMeHTOB B llepnoanueckoit cucreme. Tunosnorus HeopraHMYECKUX BEIIECTB, JEJIEHUE UX Ha Ki1acchl U rpynnsl. [Ipencrasureny.
[Ipu3Haku W YCIOBHS TNPOTEKaHUS XUMUYECKUX peakuuid. TUIMONOTHs XMMMYECKMX peakiUil Mo pa3InYHbIM OCHOBaHMAM. Peakuuu HMOHHOTO OOMEHa.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.



XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB. XAapaKTEPHbIE XUMHUYECKHE CBOMICTBa C€OJIeOOpa3yloOIIUX OKCHUIOB, T'MJIPOKCHJIOB (OCHOBAaHUM, KHCIOT U
aM(pOTEPHBIX TUPOKCUIIOB), COJICH.

TemaTH4ecKoe NJIAHHPOBaHHE YPOKOB XUMHH B 8 KJiacce
(68 uacos, 2 yaca B HeJ1eJII0).

Ne Tema KoanuecTBO 4acoB Koa-Bo Koa-Bo
NPaKTHYECKUX KOHTPOJbHBIX
1 Pa3zgen 1. HauaabHble MOHATHA U 3aKOHBI XHUMHUM. 2 1
20
2 | Pazmen 2. Bakneiilime TIPeICTABHTEIH HEOPTraHUYECKUX 3 1

BemecTB. KojimyecTBeHHbIE OTHOIIEHUSI B XUMHH.

18
3 Paznen 3. OcHOBHBIE KJIACCHI HEOPraHHYECKHX COeTNHEHUI. 1 1
10
4 Pasznen 4. Ilepuoauyeckuii 3axon u Ilepuoguyeckas cucrema
xumunuyeckux 3jaemMentoB (I3 m ICX3J) A.U. MenaeneeBa u
CTPOEHHE aToMa.
8
5 Pa3pen 5. XuMnueckas CBSI3b. OKHCJINTETBHO- 1
BOCCTAHOBHMTEJIbHbIE PeaAKIIUH.
10
6 | Pe3epBHOE Bpemsi 2

7 Bcero uacos 68 6 4




TemaTn4veckoe IJIAHUPOBAHUEC YPOKOB XUMHUH B 9 kaacce

(68 yacos, 2 yaca B He/eJI10).

Ne Tema KoauuecTBO Yacon Koua-Bo Koua-Bo
NMPaAKTHYECKUX KOHTPOJIbHBIX

1 | Tema 1. [loBTOpeHune u 00001IeHNE CBeIeHMIT TI0 Kypcy 8 15 1 1
Kjacca. XUMHYECKHE peaKIuH.

2 | Tema 2. HeMeTa/lIbI M MIX COEIHHEHHS 25 4 1

3 | Tema 3. MeTajibl M UX COeTHHEHUS 17 2 1

4 | Tema 4. O0001IeHHe 3HAHUI TI0 XHMHH 32 KYPC OCHOBHOIi 7 1
mKoJbl IloAroToBKa K 0CHOBHOMY roCy1apCTBEHHOMY
ak3ameny.(OI'J)

5 | Pe3epBHOE Bpemsi 2

6 | Uroro 68 7 4




YYEBHO-METOAUYECKOE OBECIIEYEHHUE

Iabpuensa O. C. Xumus. § kiacc: yueOHUK st oOnieoOpazoBarenbHbix opranm3anuii / O. C. [Nabpuensn, U. I'. Octpoymos, C. A. CrnaakoB. — M.:
[Ipocsemenue, 2019
Iabpuensa O. C. Xumus. 9 kiacc: yueOHUK st oOmieoOpazoBarenbHbx opranm3auii / O. C. NabpuensH, U. I'. Octpoymos, C. A. CrnagkoB. — M.:
[Ipocsemenue, 2020
Iabpuensa O. C. Xumus. Metoaudeckoe nocooue utst 8 kiacca yaeOHoe mocooue Juist ooreoopazoBatenbubix opranusanuii / O. C. I'abpuensH, U. B.
Axkcénona, U. I'. OctpoymoB. — M.: IIpocsemenne, 2019
I'a6bpuensa O. C. Xumus. COOpHUK 3a/1a4 U yIIpakHEHUH. 8 kiacc: yueOHOe mocobue st oomeoOpazoBarenbHbix opranusamnuit/ O. C. I'abpuernsa, 1.
B. Tpury6uak M.: [IpocBemenue, 2019

Hughopmayuonnsie cpeocmea
1. http://wwwe.alhimik.ru. TIpencrarieHsl pyOpHKHU: COBEThI aOUTYPHUEHTY, YIUTEIIO XUMUH, CIIPABOYHUK (OYCHB OOJIbIIAs T0I00pKA TAOIHI U

CIIPaBOYHBIX MATEPHAJIOB), Beceliasi XUMHUsI, HOBOCTH, OJIUMITHAIbI, KyHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHHIA).
2. http://www.hij.ru. Xypuan «XuMus U )KU3HBY» MOHATHO U 3aHMMATEIILHO PacCKa3bIBacT 000 BCEM MHTEPECHOM, YTO ITPOUCXOIUT B HAyKE U B MUPE, B

KOTOPOM MBI JKHBEM.
3. http://chemistry-chemists.com/index.html. DnexTpoHHbI#H )ypHaT « XUMUKHA U XUMHUS», B KOTOPOM MPEACTABICHO MHOKECTBO

OTIBITOB [0 XUMHH, 3aHUMATEJILHOM HH(OPMAIIHH, TIO3BOJISIONICH YBIICUb YICHHKOB DKCIIEPUMEHTAILHOMN YacThIO TPeIMETa.
4. http://c-books.narod.ru. BceBo3morkHast IuTeparypa 1mo XuMuHu.

5. http://www.drofa-ventana.ru. M3sectHoe M31aTeNbCTBO yUeOHOM IuTepaTypbl. HOBUHKHM HAydHO-MOMYJISIPHBIX  3aHUMATEIIbHBIX KHHUT 110 XUMUH.

6. http://1september.ru. Kypuan qs yuuTesnei U He TOIbKO. BoJbIlioe KOJMYecTBO pabOT YUCHUKOB, B TOM YHCIIEC U UCCIIEIOBATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJBHBIN MOPTa CO CChIIKAMHU Ha 00pa30BaTe/IbHBIC CAMTHI 10 XUMUHU.
8

. www.periodictable.ru. Coophuk crareit 0 XMMHUECKUX DIIEMEHTAX, WILTIOCTPUPOBAHHBIN IKCIIEPUMEHTOM
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