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HosicHuTeEAbHASA 3aNIMCKA
Pabouas nporpamma o yueOHOMY mpeameTy «Xumus» pazpadoTaHa Ha OCHOBE:

- ®enepanpHOTro 3aK0HA OT 29.12.2012 No 273-D3 (pex. ot 31.07.2020) «O6 obpazoannu B Poccuiickoit @enepanuny (¢ U3M. U JOI., BCTYIL. B CHUITY C
01.09.2020);

- Ilpukaza MunucrepctBa oOpa3oBanusi M Hayku Poccuiickoit ®enepaunu ot 17.12.2010 Nel897 «OO6 yrBepxkaeHuu ¢eaeparbHOro
rOCyIapCTBEHHOT'0 00pa30BaTENBHOIO CTaHAapTa OCHOBHOIO 00mero odpasosanusi»; ot 29 nexadbps 2014 roma «O BHeCEeHHHM M3MEHEHHI B MPUKA3
MunuctepcTBa obpazoBanusi U Hayku Poccuiickoit ®@eneparuu ot 17 aexadbpst 2010 roma Ne 1897; Ot 31 mexabpst 2015 Nel577 «O BHeceHuu
M3MEHEHUH B (efiepaibHbIe TOCYJapCTBEHHBIE 00pa30BaTEIbHBIE CTAHIAPTHI OCHOBHOTO OOIIET0 00pa3oBaHus

- Canurapuo - snugemuonorudeckux npaBuin (CanlluH 2.4.2.1178-02) «I'uruenndeckrue TpeOOBaHHSA K YCIOBUSIM OOydYeHHsS B 00pa3oBaTEbHBIX
YUPEKACHUSAMY, YTBEP)KICHHBIX [locTaHOBIEHHEM TTITaBHOT'O TOCYIAPCTBEHHO caHUTapHOTO Bpada PD ot 29 nexadps 2010 r. Ne 189; u usmenenuii Ne
3 B CanlluH 2.4.2.2821 - 10 «CaHUTapHO-3MMHIEMHOJIOTHUYECKHE TPEOOBAHUS K YCIOBUSM W OpraHU3aluH 00y4deHUs B 0O0IIeo0pa3oBaTebHBIX
OpraHU3aIMsIX», YTBEPKAEHHBIX TOCTAHOBICHUEM IJIABHOTO FOCYIapCTBEHHOTO CaHUTAapHOTO Bpada Poccuiickoit denepanuu ot 24.11.2015 Ne 81;

- [Incema JlenapramMeHTa TocyAapCTBEHHOM MOJIMTHKHU B cepe obmiero oopasoBanus MuHHCTEpCcTBa oOpa3oBanus U Hayku Poccuiickoit deneparun
«O pabounx nporpammax yueOHbIX npeameToB» oT 28.10.2015 r. Ne 08-1786.

- OcHOBHOI1 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBanus «TaceeBckas cpeqHsis oOuieoopa3zoBarenbHas mkosa Ne 2»;

- Y4eOHOro IIaHa IIKOJIbI;

- [Tonoxenus o pa3pabOTKE M YTBEPKJACHUU Pab0OYHMX MporpaMM y4eOHBIX TPEIMETOB, KypcoB, auciuiuind (Moayiei) B MBOY «Taceesckas COI
Ne 2»:

- Kanennapuoro yue6noro rpapuka MBOVY «TaceeBckas COLL Ne 2,

- [IpumepHo# paboueit mporpaMmbl 10 XUMHH IS 8-9 KI1acCOB ¢ UCIOIb30BaHUEM 000pyI0BaHus IeHTpa «Todka pocTay;

- Meronuyeckue peKOMEHAALMU MO CO3AaHUI0 U (YHKIIMOHHUPOBAHMIO B O0IIE0Opa30BaTENbHBIX OPTraHU3aAIMAX, PACHOJOXKEHHBIX B CEIbCKON
MECTHOCTH U MAaJIbIX TOpOJiaX, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYeCKOW HampaBieHHocTel («Touka poctay) (Y TBEp:KICHBI
pacnopsbkerrneM MuHHcTepcTBa npocsenienus Poccuiickoit @eneparyu ot 12 saBaps 2021 r. Ne P-6)

- Meroauyeckre peKOMEHIAMU MO CO3AaHMI0 W (DYHKIIMOHUPOBAHMIO JETCKHX TeXHOMapkoB «KBaHTOpumym» Ha 0a3e 0011eo0pa30BaTENbHBIX
opranusaiyii (yTB. pacropsbkeHueM MuHucTepcTBa mpocsetieHus Poccuiickoit @enepanuu ot 12.01.2021 Ne P-4).

PabGouast mporpamma paccuntana Ha 1 ron oOydeHHsT W TpeAHa3HaueHa uisi paboTel ¢ ydammmucs 8 m 9 kmaccoB. Pabowas mporpamma
npeaycMarpuBaet ooydenue B 8 u 9 kiraccax B o0beMe 1o 2 yaca B HEJIeNto, 1o 68 4acoB B roj1 B KaKI0M KJacce.

Jlnst peanuzaruu paboueit mporpammsl nucnoib3yercss Y MK, B cocTaB KOTOpPOTo BXOJAT YI€OHUKH:
Ia6puensa, O.C. Xumus.8 knacc: yued.amsobmeobpazosat.yupexaenuii/ O.C.I'abpuensa. — M.:Ipoda,2014. — 287,[1]c.: u.
INa6puensu, O.C. Xumus.9 knacc: yueo.musoodmeoopazosat.yupexaennit/ O.C.I'abpuensu. — M.:[lpoda,2014. — 319,[1]c.: um.



Hcnonb3oBanue obopyaoBanus «Touka poctay Npu peasin3alui JaHHON IPOrpaMMbl TO3BOJISIET CO3/1aTh YCIIOBHS:
- JUIsl PacCIIMPEHUs COJePKAHUS IKOJIBHOTO XMMUYECKOT0 00pa30BaHMsI;
- JUTS TIOBBIIIEHUS MTO3HABATEIBHON aKTUBHOCTH 00YUYAIONIMXCS B €CTECTBEHHO-HAYYHOM 001aCTH;

- JUIA pa3BUTHUS JTUYHOCTU peOeHKa B mporecce 0O0yueHUs] XMMHH, €r0 CIIOCOOHOCTEH, (POPMUPOBAHUS U YAOBJIECTBOPEHHUS COIHAIBHO 3HAYUMBIX
WHTEPECOB U CIIOCOOHOCTEH;

- 17151 pabOoThI ¢ OJapEHHBIMH HIKOJIbHUKAMH, OPIraHU3aIMK UX Pa3BUTHUS B Pa3IMYHBIX 00JacTsIX 00pa30BaTeIbHO, TBOPUECKON e TEIbHOCTH.



IInanupyemMsble pe3yabTaThbl 00y4eHHUSs

JINYHOCTHBIE pe3yabTaThI:

e omnpejesieHe MOTUBAIIMH U3yYeHHs yUeOHOTO MaTeprana;

® OIICHMBAHKE YCBAaMBAEMOTO YU€OHOTO MaTepuaa, HCXO/s U3 COUMAIBHBIX U INYHOCTHBIX LIEHHOCTEHH;

® [TOBBIIIEHUE CBOETO 00Pa30BaTEIbHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3YyYEHHIO OCHOBHBIX MCTOPUYECKHUX COOBITUH, CBA3aHHBIX C
pa3BUTHEM XMMUU U OOIIECTBA;

® 3HaHME [TPABWJI IIOBEJICHUS B UPE3BbIUAHBIX CUTyalUX;

® OIICHUBAaHUE COLMAIBHON 3HAYNMOCTH MPO(ECCHii, CBI3aHHBIX C XUMHEH;

e BJIa/ICHNUE IIPaBUIaMU O€30I1aCHOT0 00palleH s ¢ XMMUYECKMMH BEIeCTBAMH U 000pyI0BAHNUEM, IPOSIBIEHUE SKOIOTHYECKOH KYIbTYPBI.

MertanpeamMeTHble pe3yJibTaThI
PeryasiTuBHbIe:

OOyuaronuiicst TOJTY4YUT BO3MOKHOCTB JUIsl YOpMUpPOBAHUS PETYIATUBHBIX Y'Y 1:

e [[esienoIaraHye, BKIII0Yas MOCTAaHOBKY HOBBIX LIeJel, MpeoOpa3oBaHue MPAKTUYECKON 3a7a4l B IMO3HABATEIbHYIO, CAMOCTOSTEILHBIN aHATIN3
YCIIOBUI1 TOCTIIKCHNUS LI Ha OCHOBE y4eTa BBIICICHHBIX YUUTEIEM OPUEHTHPOB JCHCTBHSI B HOBOM yUeOHOM MaTepuaie;

® [UTAHWPOBAHUE MYTH JIOCTUKECHUS LIETICH;

® YCTAHOBJICHHE IIEJIEBBIX IPHOPUTETOB, BBIACICHUE aJIbTEPHATUBHBIX CIIOCOOOB IOCTUKEHUS LIETIH U BEIOOP Hanbosee 3pPeKTUBHOTO Cr1oco0a;

® YMEHHUE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIISATH UM;

¢ yMEHUE MPUHUMATh pelIeHHe B IPOOIEMHOM CUTYallNu;

® [IOCTaHOBKA y4eOHBIX 3a/1a4, COCTABJICHHE INIaHA U TIOCIIEI0BATEIILHOCTH ACHCTBUN;

e opraHu3anus padbo4ero MecTa Mpy BHIOTHEHNH XUMHYECKOTO IKCIIEPUMEHTA;

® IPOTHO3UPOBAHUE PE3YIBTATOB O0YUEHHSI, OLICHUBAHNE YCBOGHHOTO MaTepHaia, OlleHKa KaueCTBa M YPOBHSI MOJyYEHHBIX 3HAHUH, KOPPEKIUS
IJIaHa ¥ croco0a ASHCTBUS MTPH HEOOXOTUMOCTH.

Ilo3HaBaTebHBIE
KommyHukaTuBHbIe

HpI/I HU3YUCHUU XUMUH B OCHOBHOH IIKOJIE 00€CIIEYNBAETCS AOCTUIKCHUC JINYHOCTHBIX, MCTAIPCAMCTHBIX U NPCAMCTHBIX PC3YJILTATOB.

® yMEHHE CaMOCTOATEIBHO OMPEACIATh LENU CBOETO O0YUYEHHUs, CTaBUTh U (OPMYIIMPOBATH JJIs ceOsl HOBBIE 3a/1auM B y4€0e M MMO3HaBaTEIbHOM
JEeATEIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH II03HABATEILHOM ACATEIILHOCTH;



¢ YMCHHUC CaMOCTOATCIIbHO IIJIAHUPOBATDH ITYTU JOCTUKCHUA ueneﬁ, B TOM YHUCJIC AJIbTCPHATHUBHBIC, OCO3HAHHO BI:I6I/IpaTI> HaI/I60.H€€ Bq)(beKTI/IBHBIe
CHOCOGBI peuicHu-d y‘I€6HBIX U IIO3HABAaTCJIbHBIX 3aa4,

¢ YMCHUC COOTHOCUTHL CBOU I[eﬁCTBHH C IIaHUPYCMBIMU PE3YyJIbTaTaMU, OCYHICCTBJIIATH KOHTPOJIb cBOeH ACATCIIBHOCTH B MMPOLCCCC NJOCTUKCHUA
pe3yibpTaTa, ONpPENeNsATh CHOCOObI JEHCTBUM B paMKax MPEIIOKEHHBIX YCIOBUM W TpeOOBaHWN, KOPPEKTHPOBATH CBOM JICHCTBHS B
COOTBETCTBUU C U3MEHSIOLIECHUCS CUTYallUEH;

® yMEHHE OIICHUBATh NMPABHJILHOCTH BHITIOJIHEHUS YUeOHO 3a1auu, COOCTBEHHBIEC BO3MOKHOCTH €€ peIICHUS;

® BJIa/ICHHE OCHOBAMHU CaMOKOHTPOJISl, CAMOOLICHKH, MPUHATUS PEIIEHUI U OCYIECTBICHHUS] OCO3HAHHOTO BbIOOpa B Y4eOHOH M MO3HABATEILHON
ACATCIIbHOCTH,

® YMEHHE OIpEAENATh MOHATHSA, CO3/1aBaTh 00OOIICHMs], yCTaHABIMBATh aHAJIOTUH, KJIacCU(UIIUPOBATh, CAMOCTOATEILHO BEIOUpPATh OCHOBAHUS U
KpUTCpun IJid KJIaCCI/I(bI/IKaI_[I/II/I, YCTaHaBJIMBATh MPUYUHHO-CIICACTBCHHBIC CBA3H, CTPOUTH JIOTUYCCKOC PACCYXKICHHUC, YMO3AKIIOYCHHC
(MHIYKTUBHOE, AETYKTUBHOE U [0 aHAJIOTUHN) U JIeaTh BHIBOJIbI;

® YMEHHE CO3/1aBaTh, IPUMEHSTh U MPeoOpa30BhIBATh 3HAKU U CUMBOJIBI, MOJIETTH M CXEMBI JJIsl pellieHUs] Y4eOHbIX U MO03HABAaTEIbHBIX 33/1a4;

® YMEHHE OPraHU30BBIBATH y4E€OHOE COTPYIHHUYECTBO U COBMECTHYIO ACSTENBbHOCTh C YUUTENEM M CBEPCTHUKAMU; paboTaTh MHAUBHUIYAIBLHO U B
rpymrne: HaxoOuTh O0lllee pelieHHe U paspeliarh KOH(QIMKTHI HAa OCHOBE COTJIACOBAaHUS MO3UIMHM M y4yéra MHTEpecoB; (OPMYyIHUPOBATH,
apryMEHTUPOBAaTh U OTCTaUBaTh CBOE MHEHHUE;

® yMEHHE OCO3HAHHO MCII0JIb30BaTh PEUEBHIE CPEACTBA B COOTBETCTBUU C 3aJjaueii KOMMYHUKAIMH JIJIsl BBIPAXKEHUS CBOMX YYBCTB, MBbICIIEH 1
MOTPeOHOCTEH; TITITAHUPOBAHUS U PETYJISAIMH CBOCH JIEATEIbHOCTH; BIIaJICHUE YCTHOW U MMCHbMEHHON PEYbi0, MOHOJIOTUUECKONW KOHTEKCTHOM
peublo;

¢ (QopMHpPOBaHUE U PA3BUTHE KOMIETEHTHOCTH B 00JIACTH UCIIOIb30BAHUS MH)OPMAIITHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOT UM
e (QopMHpOBaHUE U PAa3BUTHE HKOJOTUUYECKOTO MBILIUICHUS, YMEHUE MPUMEHATh €r0 B MO3HABATEIbHON, KOMMYHUKATUBHOM, COITMAIbHON
MPAKTHUKE U MPO(PECCHOHANBHON OpUCHTAITUH.

IIpeameTHbIe:
1.B nmo3naBatenpHOM chepe:

® JaBaTh ONPENETCHUS H3YYCHHBIX MOHATHUU: «XMUMHYECKUU 3JIEMEHT», «aTOM», «UOH», «MOJIEKYNIa», «IPOCThIE U CJIOKHBIE BEIIECTBaY,
«BEIIECTBOY, «XUMHUYECKas (popMyiia», «OTHOCUTEIbHAs aTOMHAsl Macca, «OTHOCUTEIbHAS MOJIEKYJISIPHAS Maccay, «BAJICHTHOCTHY, «CTENEHb
OKUCJICHUS», «KPUCTALITUYECKAS PEIIETKA», «OKCUABI», «KUCIOTHI», «OCHOBAHHUSY, «COIH», «aM(POTEPHOCTLY, «AHAUKATOPY, IIEPUOTUYECKUN
3aKOH», «IIEPUOJANYECKasi TaOIUIa», «A30TOIBI», «XUMUUYECKAs CBSI3b», «IJIEKTPOOTPHUIATEIIBHOCTEY, «XUMHYECKash PEaKIus», «XUMHUECKOEe
YpaBHEHHUE», «TEHETUYECKAsl CBS3bY», «OKUCIEHUE», «BOCCTAHOBJIEHUEY», (OAJIEKTPOJIUTUYECKAs] JAMCCOLHUALMSN», «CKOPOCTb XHUMHUYECKOU
peaKIum;

® OMUCaTh IEMOHCTPAIIMOHHBIC M CAMOCTOSITEIFHO MPOBEJICHHBIE XUMUUYECKHIE IKCTICPUMEHTHI;

® OMKCHIBATh U PA3INYATh U3yYEHHBIE KJIACChl HEOPTAaHUUECKUX COCTMHECHHM, TPOCTHIC M CIIOKHBIC BEIIECTBA, XUMHUYECKHE PEAKIINN;

¢ KJaccU(PUIMPOBATH U3YUCHHBIE OOBEKTHI U SBIICHUS;



® JleaTh BBIBOABI M YMO3AKIIIOUCHHS U3 HAONIOJCHUN, M3yYCHHBIX XMMHYECKHUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX
BELIECTB 10 AHAJIOI'MH CO CBOMCTBAMU U3YUYEHHBIX;

® CTPYKTYPHPOBATh U3YUEHHBIM MaTepUal U XUMUUYECKYIO HHPOPMAIIHIO, TOTYYEHHYIO U3 JPYTUX HCTOYHUKOB;

® MOJEIHUPOBATh CTPOESHUE ATOMOB AJIEMEHTOB 1-3 Mepro10B, CTPOCHHUE POCTHIX MOJIEKYIT,

2.B 11eHHOCTHO —OpHUEHTAIIMOHHOM cdepe:

® AHAIM3UPOBATH U OLCHUBATH IMOCIEACTBUS Ui OKPYXKAIOLIEH cpelbl ObITOBOW M MPOU3BOJCTBEHHOW NEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKOM BEIIECTB;
3. B tpynoBoii cepe:

® IIPOBOJUTH XMMUYECKUN IKCIIEPUMEHT;
4. B cdepe 06e30MacHOCTH KU3HEACATEIbHOCTH:

® OKAa3bIBAaTh MEPBYIO MOMOIIb IPU OTPABJICHUSAX, 0KOTAX M IPYTHX TPAaBMaX, CBSI3aHHBIX C BEUIECTBAMH U J1a00paTOPHBIM 000PYIOBAHUEM.
DopMbI KOHTPOJISI
KouTpoab pe3ynbTaTtoB 00ydeHHs] B COOTBETCTBUU C JIaHHOM MpOrpaMMoil MpOBOJUTCS B (OopME MUCBMEHHBIX U SKCIIEPUMEHTAJIbHBIX padoT,
MIPEANOJIAaraeTcs MPOBEJECHNE TPOMEKYTOUHON U UTOTOBOM aTTECTALINH.
IIpomeskyTOUHAsE aTTeCcTALMS.
Jlis  ocyliecTBiIEHUS TMPOMEXKYTOYHOM aTTEeCTAallMU HCIOJIb3YIOTCS KOHTPOJIBHO-OLIEHOUHbIE MaTepuaibl, OTOOp colep:KaHHsi KOTOPBIX
OpPUEHTHPOBAH Ha IMPOBEPKY YPOBHS YCBOEHHUS CHUCTEMbl 3HAaHUNW W YMEHUW — WHBAPUAHTHOTO sJpa COJCPKAHUS JACHCTBYIOIIMX
00pa30BaTeNbHOM MPOrpaMMBbI 10 XUMHH. 3a/1aHus IPOMEKYTOUHOM aTTECTAllMK BKJIIOYAIOT MaTepral OCHOBHBIX Pa3/iesioB Kypca XUMUU.
Hrorosas arrecranus.
Jns ocylmiecTBiIeHUsT UTOTOBOM aTrrectanuu ucnoyb3ytoTcss KMMBbI, copep:kaHue KOTOPBIX OPUEHTHUPOBAHO HA MPOBEPKY YPOBHSI YCBOCHMS
3HAHUW W OMPEJENIeTCs CUCTEeMOW TpeOOBaHUMN K IMOATOTOBKE BBHIMTYCKHUKOB OCHOBHOM INKOJBI. 3aJaHUS UTOTOBOW aTTECTAlMU BKJIIOYAIOT
MaTrepual OCHOBHBIX Pa3/JeioB Kypca XUMUHU.

Conep:xkanue nporpaMmmal
8 kanacc

Brenenne (4 4.)

XuMmus Kak 4acThb CCTCCTBO3HAHUS, HaAYKa O BCIICCTBAX, HUX CBOﬁCTBaX, CTPOCHUHU U NPCBpalICHUAX. HPCILMCT XUMUU. MCTOI[BI ITIO3HAaHUs B
XHUMUU: Ha6J'IIOI[eHI/IC, OIMMCAaHUEC, SKCIICPUMCHT, UBMCPCHUEC, MOJACIINPOBAHUC. ITousTHE O XMMHYECKOM aHAJIN3€ M CHHTE3E.
IloHsTHE O XUMHUYECKOM DJIEMEHTE U q)opMax €T0 CyICCTBOBAHU A CBO60,Z[HBIX aTOMax, MPOCTLIX U CJIOKHBIX BCIICCTBAX.



[IpeBpamenus BemecTB. OTIMYNE XUMHUUYECKUX peakuii OT Gu3ndeckux spiaeHui. XeMopuaus u xemodoobus. Poib XUMuM B )KU3HU YETIOBEKA.

JlabopaTopHbIe ONBITHI.

1. CpaBHeHME CBOMCTB TBEPBIX KPUCTAJUIMUECKUX BELIECTB U PACTBOPOB.
2. CpaBHEHHE CKOPOCTHU HCIIapEHUs BOJIbI, OJIEKOJIOHA U STHJIOBOTO CIUpTa ¢ GUIBTPOBANIbHOM Oymaru.
Kpartkue cBenenus u3 uctopuu BO3HHUKHOBeHUs xuMud. [lepuon anmxumun. [lonstue o punocopckom kamae. Xumust B X VI Beke, pa3Butue
xuMuu Ha Pycu. Posib 0oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMHUUYECKOU Hayku — paboTel M.B.JlomonocoBa, A.M.bytneposa, JI.11.Menneneesna.
XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKyJia. 3HAKU XMMHUYECKUX AJIEMEHTOB. SI3bIK XumuH. XuMuuyeckas (Gopmyna, UHIEKCH U KO3(POUIUMESHTHI.
[lepuonuyeckas cucreMa Kak €CTECTBEHHOHAayuYHas KJIACCH(PHUKAIMSA XMUMUYECKUX 3JEMEHTOB. ['pymnmbl M TEepuojbl MEPUOTUYECKON CHUCTEMBI.

OTtHOcuTeNnbHAs aTOMHAs U MOJICKYJIsIpHas MacChlI. ATomHas cAnHuIa MaccChbl. MaccoBas J0J1 XUMHUYCECKOI'O 3JIEMEHTA B CJIIOKHOM BCUICCTBE.

PacueTHble 3a1a4H.

1. HaxoxaeHune OTHOCUTEILHON MOJIEKYISIPHON MacChl BEIIECTBA 10 €r0 XUMUYEeCKoi (hopmyIie.
2. BeruucieHne MaccoBOU TOJIM XUMUYECKOTO 3JIEMEHTA B BEIIECTBE IO €ro hopMyIie.

Tema 1. AToOMBI XUMHYECKHMX 2JIEMEHTOB (9 4.)

AToOMBI Kak (opMa CYyIIECTBOBAaHUS XUMHYECKUX 31eMeHTOB. CTpoeHue atoma. [loHsTHE O cocTaBe aTomMa M aTOMHOTrO sAapa. Packpeitue
B3aMMOCBSI3U MMOHATUN: IPOTOH, HEHTPOH, MaccoBOE YUCIO. JlOKa3aTenbCTBa CI0KHOTO CTPOCHUS aToMa, OnbIThl Pesepdopaa.

OnexTpoHbl. CTpoeHHE SJIEKTPOHHBIX o0ojouek aToMoB 31eMeHTOB Nel-20. M3oromsl. 3apsim atoMHOro sijapa. (DPU3WYECKUN CMBICT
MOPSAAKOBOTO (aTOMHOI0) HOMEpa, HOMepa Nepuojia ¥ Homepa Ipymnmsl (A1 3neMeHToB A-rpymni). [IoHsATHE 0 MEeTalINYecKuX U HEMETaNINYeCKUX
CBOMCTBAX 3JIEMEHTOB, IPUYHMHBI U3MEHEHUS 3TUX CBOMCTB B IIEPUOAX U IPYIIIAX HA OCHOBE CTPOEHHUS UX aTOMOB.

Crpoenue mosexyn. Buasl xumudeckoit cBa3u. MoHbl, 00pa3oBaHHbIe aTOMaMU HEMETAJUIOB M MeTaJUI0B. VIOHHAs XUMUYECKasi CBSI3b.

B3aumMoneiicTBie aTOMOB HEMETAUIOB MEXAY co00ii, oOpa3oBaHME KOBAJEHTHOW CBS3U. DJIEKTPOOTPHUIATENIBHOCTH aToMoB. lloHsTHE O
KOBQJICHTHOH MOJISIpHOHU CBsi3u. CxeMbl 00pa3oBaHMs KOBAJCHTHOW, HOHHOM, METAJUIMYECKON CBSI3EH.

CMOHCTpPAIINMH.

Mogaenu aToMOB XMMHUUYECKUX 3JIEMEHTOB. [lepuoguueckas cucrema xumudyeckux 3aeMeHToB J[.M.Menaeneesa. [1opTpeTsl yUeHBIX — XUMUKOB.

JlabopaTopHbIe ONBITHI.

3. UsroroBnenue Mojeneit MOJIEKYJl OMHAPHBIX COSTMHEHUH.

KonrpoabpHas padora Nel 1o Teme «ATOMbBI XUMHUYECKUX 3JIEMEHTOBY

Tema 2. IIpocThie BemecTBa (6 4.)



3HAKOMCTBO ¢ OOHIMMH (U3UYECKUMHU CBOMCTBAMHM METAJUIOB W HEMETAJUIOB, MOHSATHE 00 atoTpornuu. BemecTBa B TBEPAOM, KHIKOM U
razoo0pazHoM coctosinuud. [lojokeHne METaIOB U HEMETAIIOB B MIEPUOJUYECKON crucTeMe. BaxkHele mpocThie BEIecTBa — METAJLIBL: JKee30,
ATIOMUHUN, Kb, MATHUM, HATPUH, KAJIAH.

Baxneiimme mpocThie BelecTBa-HEMETAIITBI: KUCIOPO/I, BOAOPOI, a30T, cepa, hochop, yriaepo1. AJUIOTPOINHs HEMETAIIIIOB.

KonnuecTBo BemiecTBa, MOJIb, MOJISIpPHAs Macca U MOJIAPHBIN o0beM. KpaTHple eTuHUIIBI KOJUYECTBA BEIIESCTBA (MHJIJTUMOJb U KHUJIOMOJb).
Uucno ABoranpo. B3auMocBs3b (GU3UKO-XUMUYECKHUX BEIMYMH: KOJIMYECTBA BEIIECTBA, MACCHI M UMCIIA YACTHIL.

PacueTHble 3a1a4u:

1. BrruucrneHnue MOJISPHON Macchl BEIIECTB IO XUMHUYECKUM (hOpMYyJIaM.
2. Pacdersl ¢ UCTIOE30BaHNEM TOHATUN «KOJMUYECTBO BEIIECTBAY, «MOJISIPHAS MAaccay, «MOJISIPHBIA 00bEM T'a30BY, «ITOCTOSIHHAS ABOTAIPO.

ECMOHCTQa!!HH.

O6pa3iel kpacHoro docdopa. HekoTopsie MeTaIbl 1 HEMETAILIBI KOJUYeCcTBOM 1 MoJib. MoJiess MOJIIpHOTO 00beMa Tra3000pa3HBIX BEIIECTB.

JIabopaTopHble ONBITHI.

4. (O3HaKOMIIEHUE C KOJUIEKIIUEN METAJLIOB.
5. O3uakomiieHME C KOJUIEKIIMEH HEMETAIIOB.

Tema 3. CoequHeHHsI XHMHUYECKHUX J1eMeHToB (14 u.).

[loHATHE O CTENEHU OKHUCIEHUS U BAJIEHTHOCTH. YMEHHE HAaXOAWUTh BAJIEHTHOCTH M CTENEHHM OKUCICHMS MO (OpMyJe BELIECTBA, COCTABIATh
bopmMynbl OMHAPHBIX COEIMHEHUH IO BAJIEHTHOCTH M CTEMEHM OKUCIeHUs. OCHOBHBIE KJacChl HEOpPraHMYecKuX coeauHeHuil. Homenkmartypa
Heopranndeckux BemecTB. CocTaB, Ha3BaHUs, KJIacCU(UKALUA U IPEJICTABUTENN KIACCOB: OKCUA0B, OCHOBAaHUM, KUCIIOT, COJIEH.

AMoOpOHBIE W KPUCTAUIMYECKHE BEIIECTBA. MEXMOJCKYJISIpHbIE B3aMMOACUCTBHUS. THIBI KPUCTAJUIMYECKUX pEUIETOK (aToMHas,
MOJICKYJISIpHAs, HOHHAsI, METAJNTNYECKast), UX B3aUMOCBS3b C BUAAMU XUMHUUECKOM CBSI3U U UX BIMSHUEM Ha (PU3NYECKHUE CBOWCTBA BEIIECTB.

BemectBa MOJIEKyYISPHOTO U HEMOJIEKYJISIPHOTO CTpoeHMs. IIpencraBieHne o 3aKk0He IIOCTOSHCTBA COCTaBa BELIECTB.

Yuctple BemecTBa M cMecd. [IpuponHble cMecH: BO3IYyX, NPUPOAHBIA ra3, He(Th, NpUpOAHBIE BOABI. I[IpUMepsl XHUIKHX, TBEPABIX,

ra3zoo0pa3Hbix cmeceil. [loHsTHE «107151», pacdeT MaccoBOW M 0OBEMHOM 10T KOMIIOHEHTA B CMECH.

PacueTHbI€e 32/1a4H.

1. PacueT MaccoBoii M 00BLEMHOM 0T KOMIIOHEHTOB CMECH BEILIECTB.

2. Brruucienue MaccoBoii 10JIM BEIIECTBA B PACTBOPE 11O U3BECTHOM Macce PaCTBOPEHHOTO BEIIECTBA U MAaCcCe PACTBOPUTEIIS.

3. BbIuncieHne Macchl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTENS, HEOOXOIUMBIX ISl IPUTOTOBJICHHS ONPEACIICHHOW MacChl pacTBopa ¢
HM3BECTHOM MAacCOBOI JI0JICH BEIeCTBA.

ECMOHCTQa!!HH.



OO0pa3ibl OKCUIOB, KUCIOT, OCHOBAHUU M cojiel. MoJienn KpUCTaUTMYEeCKUX PEIIeTOK XJIOpHIa HaTpus, anMasa, okcuaa yraepoaa(lV). Bapeis
cMecu BoJiopoJia ¢ Bo3ayxoM. CriocoOsl pa3zieneHus cMecei.

JIabopaTopHble ONBITHI.

O3HakoMJIEHHE C KOJUIEKLIUEH OKCUIOB.
O3HakoMIJIEHHE CO CBOMCTBAMH aMMHAaKa.
KauecTBeHHast peakius Ha yIJIEKUCIIbIN Ta3.
Onpenenenne pH pacTBOpoOB KUCIOTHI, IETOYH, BOJIBI.
10. Onpexnenenne pH TMMOHHOTO U SIOJIOYHOTO COKOB Ha Cpe3e IMII00B.
11. O3HakoMIIEHHE C KOJUIEKIIUENA COJIEH.
12. O3HaKOMIIEHHE C KOJIJIEKIIMEH BEIIEeCTB C pa3HBIM THUIIOM KPUCTAJUTMYECKON pemeTku. V3roToBneHne Moaelield KpUCTaTHIeCKUX
PEIIETOK.
13. O3nakomiieHHe ¢ 00pa3OM TOPHON OPOIHI.
KonrtpoanHas padora Ne2 no teme «COeAUHEHHUS] XUMUYECKUX DJIEMEHTOB

© oo N>

Tema 4. U3mMeHeHus1, npoucxojsinue ¢ Bemecrsamu (12 4.)

duznyeckue SBICHUS U XUMHUYECKHE peakiuu. PU3ndeckue sBICHUS B XUMUU (TUCTHIUISALMS, KPUCTAIIIM3alUs, BhIIapUBaHHE W BO3TOHKa
BEILIECTB, IIEHTPU(YTHPOBAHHUE).

[Ipu3Haky ¥ ycIoBuUS MPOTEKAHUS XUMHUYECKUX peakiuid. [loHsTHE 00 3K30- M SHIOTEPMHUYECKUX peakmusax. Peakius ropeHus Kak 4acTHBIN
Cily4ai S5K30TepMUUYECKHUX PEaKLUid, MPOTEKAIOIINX C BbIICICHUEM CBETA.

3aKOH COXpaHEHHUS MacChl BEUIECTB. XMUMHUYECKHE YpaBHEHHs, KOI(D(UIMEHTH B ypaBHEHHSIX XUMHUECKUX PpEaKUUil KaK OTHOLICHHS

KOJMYECTB BEIIECTB, BCTYMAIOMIMX B PEAKIUI0 U OOpa3yloluXcsi B pe3ylbTare XUMUYecko peakuuu. llepBoHauanbHOE mMOHATHE 00
QJICKTPOXUMHUYCCKOM PSJC HaHpH)KeHHﬁ. BrruncneHus mo XuMU4eCcKuM YPaBHCHUAM MACChI HJIM KOJIMYCCTBA BCHICCTBA OAHOTO U3 YHAaCTBYIOIIUX WA
MOJIYYAIOLUXCSl COEAMHEHUN IO U3BECTHOM Macce MM KOJMYECTBY BEIECTBA APYTrOro COSAMHEHHUS.

Knaccuukanus xumMuueckux peaxkiuii. Peakuuu coequHenus, pa3ioxKeHus, 3aMelieHns, oOMeHa (Ha IpuMepe XMMUYECKHX CBOMCTB BOJIBI).

[TonsTHE O peaKIuu HEUTpATU3aUU. IK30TEPMHUUECKUE, SJHTOTEPMUIECKIE, OKUCIUTEIHHO-BOCCTAHOBUTEIILHEIE, HEOOPATUMEBIE, 00paTUMBIE.

PacueTHble 3a1a4u.

1. BrruucieHue mo XMMHYECKUM YpaBHCHUAM MACChl UJIM KOJMYCCTBA BCHICCTBA IIO U3BECTHOM Macce MU KOJIMYCCTBY BCIICCTBA OJHOI'0 U3
BCTYHAOIMX B pCAKIIHUIO BCIICCTB UJIM MIPOAYKTOB PCAKIIUU.

2. Brpruncienne Macchl (KOJHMYECTBA BEIIECTBA, 00beMa) MPOAYKTA PEaKIUH, €CIM M3BECTHA Macca MCXOMAHOTO BEIECTBA, COAEPIKAIIETO
ONPEACIICHHYIO JOJIIO ITPUMECE.

3. Bbruncienne mMacchl (KOJTMYECTBA BEIIECTBA, 00bEMa) MPOIYKTa PEaKIMH, eCIM M3BECTHA Macca pacTBOpa M MaccoBas JIOJISI PACTBOPEHHOTO
BELIECTBA.



CMOHCTpPAIINMH.

[Tpumeps! ¢u3nYecKux SBICHUIA: a) MJaBlieHHe mapaduHa, 0) BO3TOHKAa MOJa; B) PAaCTBOPEHHE MEpPMaHraHaTa Kajus; T) TudQy3ust TyIIUCTHIX
BEIIECTB C TOpALICH JTaMIOYKH HakanuBaHus. [IpuMepsl XUMHUYeCKUX SBIEHUM: a) ropeHue (ocdopa; 6) B3aUMOACHCTBUE COISIHON KUCIIOTHI C
MpaMoOpoM U MeJoM; B) moiyudeHue rujpokcuna meau(ll); r) pactBopeHue MmoiaydyeHHOTO TMAPOKCHAA B KUCJIOTAX; /1) B3aUMOJIECHCTBUE OKCHAA
menu(Il) ¢ cepHOI KUCIOTOM TTPH HArpEBaHUU; €) Pa3IOKCHHE TIepMaHTaHaTa Kajlus; JK) B3aUMOJICHCTBHE pa30aBICHHBIX KUCIIOT C METAJIJIaMU; 3)
pasyioKeHue NepoKCcuaa BOIOPOIa.

JlabopaTopHbIe ONBITHI.

14. TlpokanuBaHue MEIX B TIITAMEHU CITUPTOBKH.
15. 3amenienue menu B pactBope cynbdara menu (1) sxenesom.
KonrposrHas padora Ne3 1o teme «/3mMeHeHUs, MPOUCXOSIINE C BEIIECTBAMI

Tema 5. IllpakTuxkym «IIpocreiiime onepamuu ¢ BemecTBoM. (3 u)

[Ipaktrueckas pabora Nel. [IpaBuna TexHUKH 06€30MacCHOCTH MpU paboTe B XMMUYECKOM KaOuHere. [Ipuembl oOpaiienus ¢ 1abopaTOpHBIM
000opyI0BaHNEM U HarpeBaTeIbHBIMUA MTPUOOPAMHU.

IIpaktuyeckas padora Ne2. [Ipu3HaKy XUMHUECKUX PEaKIHi.

[Ipaktrueckas padota Ne3. [IpuroroBieHre pacTBopa caxapa U pacueT MacCOBOH JIOJIHM €T0 B pacTBOPE.

Tema 6. PacrBopenne. PactBopbl. CBoiicTBa pacTBOpPOB 3J1eKTpoJuToB. (18 u)
PactBopenune kak PU3NKO-XUMHUYECKHUIA MPOIIECC, 3aBUCUMOCTh PACTBOPUMOCTH BEIIECTB OT TEMITEPATYyPHI.
[lonsiTe o ruzmpatax U Kpuctaorujapartax. HacblllieHHbIe, HEHACBILIEHHBIE U NEPECHIIIEHHBIE PACTBOPHL. 3HAYEHHE PACTBOPOB JISI MPUPOABI U
CEJIBbCKOTr0 X03s511icTBa. Pacuer MaccoBOil J0JIM paCTBOPEHHOT'O BEIIECTBA B PACTBOPE.
DnekTpoauTHueckas aucconuans. [louaTue o0 IeKTpouTax U HEANEKTPOIUTAX, MEXaHU3M JTUCCOIMAIIMY BEIIECTB C PA3JIMYHBIM THIIOM CBSI3H.

Hownsl. Katrons! n annonsl. OcHoBbl TO/] B BUe UeTKUX MmookeHui. CTeneHb 3JIEeKTPOIUTUYECKON JUCCOIMAIINH, CUITBHBIE U CI1a0bIe JIEKTPOJIUTHI.

HonHbIe ypaBHEHUs peakLyil, YCIOBHS IPOTEKAHUSI OTUX PEAKIUM 10 KOHIA B CBETE MOHHBIX IIPEICTaBICHUMN.

[ToHsATHE O KUCIOTaX, OCHOBAHUSAX U COJIAX KaK KJIacCaxX JIEKTPOJUTOB, MX KIACCH(PHUKAIUS MO Pa3IUdHbIM mpu3HakaM. OOIIre CBOMCTBA KUCIIOT,
OCHOBaHHH M COJIEH B CBETE MOHHBIX IIPEICTaBICHU. Peakiinu noHHOTro oOMeHa.

O0600menue cBeeHn 00 OKCHAaX, X KIacCH(PUKAIMN K XUMUYECKUX CBOMCTBAX.

['eneTnueckue psiibl METAIOB M HEMETAIIOB. [ 'eHeTHUeckast CBSI3b MEXy KJlacCaMy HEOPraHUYeCKUX BEUIECTB.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTEIh U BOCCTAHOBUTENb, OKHCIIEHHE WM BoccTaHoBiieHue. CocrtaBneHue ypaBHenuit OBP
METOZOM D3JIEKTpOHHOTO OanaHca. CBOWMCTBA MPOCTHIX BEIIECTB, KUCJIOT M COJIEH B CBETE MPEICTABICHUNA 00 OKHCIUTEIHLHO-BOCCTAHOBHUTEIIBHBIX
peaKIusX.

CMOHCTpPAIINMH.



HcnbiTanue BeecTB U UX PaCTBOPOB Ha AJIEKTPONPOBOAHOCTb. 3aBUCUMOCTD 3JEKTPOIPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIEHTpAIUH.
BiaumopeiicTBue nuHKa ¢ cepoi, constHoU kucaotoit, xinopuaom menu(Il). I'openne maruus.

JIabopaTopHble ONBITHI.

16.
17.
18.
19.
20.
21.
22,
23.
24,

BiaumopeiicTBue pacTBOPOB XJIOpHUIa HATPUS U HUTpATa cepedpa.

[TonydeHue HepaCTBOPUMOTrO THAPOKCUIA U B3aUMOJEHCTBHUE €T0 C KUCIOTAMM.
BzaumojeiicTBre KUCIOT C OCHOBAHUSIMHU.

BsauMoelicTBUE KHUCIOT C OKCHUIAMU METAJLIIOB.

B3auMoaelicTBUE KHCIIOT C METALJIAMU.

BsanMoaelicTBUE KUCIIOT C COJISIMHU.

BzaumopeiicTBue 11enoueii ¢ KMCIOTaMU.

Bs3auMoaelicTBUE 1IeI04YeN ¢ OKCUIAMU HEMETAIIIOB.

BsaunMoaelicTBUE 1IEI0UEH C COISIMHU.

KonrpoabpHnas padora Ned no teme «PacrtBopenne. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJINTOB.

IpakTukym 2. «CBoiicTBa pacTBOpoOB j1eKTpoauToB» (1 1)

IIpakTnyeckas padora Ned o reme «PemeHne 3KCIepUMEHTAIbHbBIX 33]1a1)»

TEMATHUYECKOE IINTAHUPOBAHUE

Tematuueckoe IJIAaHUPOBAHHUEC MATCpUjia B 8 xiacce

ypoKa

Koi-Bo
ata

Tema ypoka Hacos

Hcnonb3zoBanue 000py10BaHUs
nentpa « Touka poctay

BBenenue (44)

Xumug-4actb ecrectBo3Hanusl. [Ipeamer xumuu. BemecTsa. 1




2 IIpeBpamenus BemecTs.Posib XUMUN B )KM3HU YEJIOBEKA. 1
3 3HaKku (CHMBOJIBI) XUMUYECKHX dNieMeHToB. Tabnuma J[.M.Menaeneena. 1
4 Xumuueckue Gopmynbl. OTHOCUTENbHAS aTOMHAsI Macca M MOJIEKYJISIpHas 1
Maccel .MaccoBast 1oJisl 3IeMEHTa B COSTMHCHUU.
Pacuernble 3amayu. HaxoxieHue OTHOCHUTENBHON MOJEKYJISIPHOU MacChl
BElIECTBA 110 €r0 XUMHUYECKOU popmyie.
Brruncnenme MaccoBoil T0JIM XMMHUYECKOTO 3JI€MEHTa B BEIIECTBE IO €ro
dhopmyire.
ATOMBI XUMHYECKHUX 3J1eMeHTOB (9 1)
S) OcHOBHBIE CBEJIEHUS O CTPOSHUHU aTOMOB. COCTaB aTOMHBIX SIJIEP: MPOTOHBI U 1
HEUTpOHBL. M30TOIBL.
6 Onektponbl. CTPOCHUE IEKTPOHHBIX 0007109k aTOMOB 37eMeHTOB Nel-Ne20 B | 1
tabmune J[.M.Menaeneena.
7 Merajunueckue U HEMETAJTUTMYECKUE CBOMCTBA 3JIEMEHTOB. 1
8 WNonnas xummuueckas CBA3b. 1
9 KoBasieHTHas1 HeTTOsIpHAS XUMUYECKAsl CBSI3b. 1
10 DNeKTpoOoTpUIIaTeIbHOCTh. KOBaNIeHTHAS MOJISIpHAS XUMHYECKas CBA3b. 1
11 Mertannnueckast XuMudeckas cBsi3b. JleMoOHCTpauMoHHbIH onbIT Ne 6. 1 JlaTuuk TeMIiepaTypsl INIATHHOBBIN,
«TeMlIepaTypa IJIABJICHUA BCIIECTB C pa3HbIMHU TUIIAMH JaT4YUK TEMIIEPATYPBI TepMOHapHHﬁ
KPHUCTAJIMYECKHX PELIEeTOK
12 O06o001IeHre U cUCTEMAaTH3AIMs 3HAHHUH TT0 TeMe «ATOMBI XUMUYECKUX 1
AJIEMEHTOBY.
13 Kontponbras padora Ne 1 mo teme « ATOMBI XUMHUYECKHUX DJIEMEHTOBY. 1
IIpocTtbie BemecTBa (6 1)
14 IIpocteie  BemiectBa-Metayuiel.  JI.4  O3HakomiieHne ¢ Koyuiekmmen | 1 JlaTurk TemMneparypsl

MmetayuioB.JlagopaTopublii onbiT Ne 3. « OmnpeaeneHue TemnepaTypsbl




IJIABJCHUSA U KPUCTAVIU3AIUN METAJIIA».

(TepMomapHbIii)

15 IIpocTeie BemecTBa — HEMETAILIBL, UX CPAaBHEHHUE C METAJIIAMH. AJUIOTPOIUS. 1
JI.5 O3HakoMIIeHHE C KOJUIEKIIMEH HEMETaJIIOB.

16 Konnuectsa Bemectsa.Pacuernslie 3axaun. 1. Beruncnenue moinsipHoi maccesl | 1
BEIIECTB [0 XUMUYECKUM (POopMyIiaM.

17 MossipHblii 00beM razoo0pasHsix BemiecTB. PacueTnble 3agaun. 2.Pacuersr ¢ | 1
UCIOJIb30BAaHUEM TIOHATUH «KOJHMYECTBO BEIIECTBA», «MOJSPHBIA 00BEM
ra3oBy.

18 Pemenue 3a1a4 ¢ MCIIOIb30BAHUEM MTOHSATUH «KOJIMUECTBO BEIICCTBAY, 1
«TMIOCTOSTHHAsE ABOTAPO», «MOJISIPHAS MACCa, «MOJISIPHBIN 00bEM ra3oBy.

19 O6o0mienne u cucreMaTu3ays 3HaHui o teme «IIpocTeie BemecTBay. 1

CoennHeHNs XUMHYECKHUX 3J1eMeHTOB (14 u)

20 Crenenb okucieHus. OCHOBBI HOMEHKJIATYPbl OMHAPHBIX COCTUHECHUH. 1

21-22 Oxkcwupl. Jleryune Bomopoaubie coenuHeHus. J{. OOpa3iibl OKCHIIOB. 2

23-24 OcuoBanus. 1. OGpa3ubl OCHOBaHUH. 2

25-26 Kucnotsr. [[. O6pa3isr KUCoT. 2

27-28 Comnm Kak Mpou3BOIHBIE KUCIOT U ocHOBaHMi. [[. OOpasmpl cosei. 2

29 AMoOpdHBIE B KPUCTATITUYECKHE BEIECTBA. 1

30 UYucreie BemectBa u cmecu. JI. CriocoOwl pa3aenenus cMmeceil. MaccoBas u 1 JaT4uK 37eKTpOpOBOIHOCTH,
o0BEMHas 10JIM KOMIIOHEHTOB B cMecu.JlabopaTopHblii onbIT Ne 4. 1 poBOIi MUKPOCKOI
«Onpeaesienne BOAONPOBOAHON U TUCTHLIIMPOBAHHOM BOJABI».

31-32 Pacuersl, CBS3aHHBIE C MOHATHEM «xois». OO0oOLIeHne W cucTeMaTu3auus | 2

3HaHu# no TeMe «COoeMHEHUs] XUMUUYECKUX AJIeMEHTOBY. PacueTHble 3a1a4u.
1. Pacuer MaccoBoii M O0OBEMHOW JOJTM KOMIIOHGHTOB CMECH BEIIECTB.
2.BbluncieHre MaccoBOM JOJIM BEHIECTBA B PAacTBOPE MO M3BECTHOW Macce
PacCTBOPEHHOTO BEIECTBA M MACCE PACTBOPUTEINS. 3.

Brruncnenmne Macchl pacTBOPSIEMOTO BEIIECTBA M PACTBOPUTEIIS,, HEOOXOTMMBIX




JUIsl TIPUTOTOBJICHUSI OMPEEICHHON MacChl pacTBOpa ¢ M3BECTHOM MAacCOBOM
JIoJIeH BEIlecTBa.

33

KonTtpoabHas pa6ora Ne 2o reme «CoeTuHEHUSI XUMHYECKUX SJIEMEHTOBY

1

N3menenus, npoucxoasime ¢ Bemecrsamu (12 )

34

dusnueckue spnenus. Paznenenue cmeceil. 1. [lpumepsr gusnueckux
SIBIICHUH: ) TUTaBlIeHUE mapaduHa, 0) BO3TOHKA MO/Ia; B) paCTBOPEHUE
nepMaHTaHaTa Kanus; r) 1u¢ y3ust TyIMHUCTHIX BEIIECTB ¢ TOPSIICH JIaMITOYKH
HaKaJIMBaHUS.

1

35

XUMHUYECKUE SIBIICHUSA. YCIOBHS W TPU3HAKK TMPOTEKAHUS XHUMHUYECKUX
peakuuid. J[. Ilpumepsl XuUMUYECKHX sBIEHUH: a) ropeHue d¢ocdopa; 0)
B3aMMO/JICIICTBUE COJITHOM KHUCJIOTBI C MpPamMOpOM U MEJIOM; B) IOJyuyeHUE
runpokcuaa meau(ll); r) pacTBopeHue MOy4eHHOTO TMAPOKCUAA B KHCIOTaXx.
JdemoHcTpanuoOHHBIH 3SKcnepuMeHT Ne 1 «BblaeneHne W  MNOIJIOIIEHHE
TemnJia — IPU3HAK XUMHUYECKOH peakium».

JlaTuuk TemmepaTypsl INIATHHOBBIN

36

3aKOH COXPaHEHHS MaCChl BEIIECTB. XUMHUYECKHE
ypaBHEHHUS. JleMOHCTPANIMOHHBIH dKcniepuMeHT Ne 3. «3aK0H COXpaHeHHus
MAaCChI BEILIECTBY.

Becrl 251eKTpOHHBIE

37-38

Pacuersl no xummnueckuMm ypaBHeHUsAM. PacueTHsle 3agauu. 1. Beruncinenue
10 XUMUYECKUM YPABHEHMSIM MACChI MJIM KOJIMYECTBA BEILECTBA 110 U3BECTHON
Macce UM KOJIMYECTBY BELIECTBA OJJHOTO U3 BCTYIAOIINUX B PEAKLIUIO BEIIECTB
WM POLYKTOB PEaKIIUH.

39

Peaxnus pasznoxenus. [IoHsaTHE O CKOPOCTH XUMHUYECKON PEAKLIUU U
Karanu3aropax. [. €) pazinoxeHue nepMaHraHata Kauus; 3) pa3IoKeHHue
IIEPOKCHIAa BOIOPOAA.

40

Peakmus coequnenus. llemouku mepexomoB. JI. 16. IlpokanuBanue memu B
MJIaMEHU CITUPTOBKH.

41

Peaknun 3amemenus. Psn aktuBHOCTHM MeTauioB. J[. ) B3aummonelcTBHE
pa3baBiIeHHBIX KUCIOT ¢ Metautamu. JI. 17. 3amenenue Meau B pacTBope
cynbgara memu (1) xenezom.




42 Peakiiuu oomena. IIpaBuno beprome. JI. 1) B3aumoneiicreue okcuaa meau(ll) | 1
C CEpHOM KMCIJIOTOU IIpU HAIPEBAHUH.

43 Tunbl XUMHYECKUX pEaKLMil HAa TpuMepe CBOMCTB BoAbL. [ToHsTHE O 1
THIPOITU3E.

44 O0o001IcHNEe U CUCTeMAaTH3aIKs 3HaHuii o TeMe «M3menenus, npoucxoamue | 1
C BellecTBaMu». PacueTHble 3axaum.

2. Bprancnenue macchl (KOJWYECTBA BEIIECTBa, 00bEeMa) MPOAYKTa pPEaKIlu,
€CIIM W3BECTHA Macca WCXOJHOTO BEIIECTBA, COJEPKAIIETO OMpPEISICHHYIO
JTOJTFO TIPUMECEIA.

3.Bbrunciienne Macchl (KOJMYECTBAa BeIIeCTBA, 00beMa) MPOAYKTA pEakluu,
€CJIM M3BECTHA Macca pacTBOpA M MacCOBast JI0JII PACTBOPEHHOTO BENIECTBA.

45 KontponsHast padora Ne 3 o treme «/3MeHEeHUs, MPOUCXOISILIHUE C 1
BEIIECTBAMI.

IMpakrukym 1 «IIpocreiimme onepanun ¢ BemecrBom» (3 1)

46 [IpakTuueckas pabora 1. [IpaBuna TexHuku 0€30MaCHOCTH MpU paboTe B 1 JlaTuuk Temmeparypbl
XUMHYecKoM KabuHete. [Iprembl oOpateHus ¢ 1abopaTopHbIM (TepMOTIapHEIif), CITUPTOBKA
o0opynoBaHueM U HarpeBaTenbHbIMU npubopamu.IlpakTuueckasi padora Ne
1. «A3yyeHne CTPOEHUS MIIAMEHM.

47 [TpakTruyeckas pabora 2. [Ipu3HaKu XUMHUYECKUX PEaKIUil. 1

48 [IpakTuueckas pabota 3. [IpuroroBieHue pacTBopa caxapa U OIpe/eeHHe 1
MAacCCOBOI1 1I0JI1 B pacTBOPE.

PacrBopenue. PacTBopsl. CBoiicTBa pacTBOpOB 3J1eKTpoanToB (18 u)

49 PactBopbl. Dnexkrponutudeckas nuccounanus.Jlaboparopuslii onbiT Ne 5 1 JlaTuuk Temneparypsl IJIaTUHOBBIN.
«H3yyeHue 3aBUCHMOCTH PACTBOPUMOCTH BellleCTBAa 0T TeMIEPATypPbD).

50 OCHOBHBIE TOJOKEHHSI TEOPHH DIIEKTPOJUTHYECKON auccormanuu. HMonusie | 1

ypaBHeHus peakmuii. JI. 17. Ilomyuenue HepacTBOPHMMOTrO THIPOKCHUIA H
B3aUMO/ICHCTBHUE €T0 C KUCIOTaMHU.




51,52,5
3

Kucnotsr: knaccudukamus u cBoiictsa B ceete TO/I.
JI. 18. B3auMoeiicTBiE KACIOT C OCHOBAHHUSIMH.
JI.19. B3auMoelicTBHE KHCIOT C OKCHIaMH METAJIJIOB.
JI.20 BzaumonencTBre KUCIOT ¢ METAJUIaAMMU.

JI.21. B3auMoneicTBrEe KUCIOT C COJISIMH.

54,55,5

OcHoBaHus: ki1accuduKaius u cBoicTsa B ceete TO/I.

JI. 22. B3auMoaelCcTBUE IIETI0UYENA ¢ KUCIOTaMU.

JI. 23. B3aumozeicTBHeE IIeI04€el ¢ OKCHIAMH HEMETAIIIIOB.
JI1.24. B3aumonencTBUE IETOYEH C COJISIMU.

57,58

Oxcuapl: knaccudukanus u cBorictsa. JI. 27. BzaumoneiicTBe OCHOBHBIX
OKCHIOB C KHclIoTaMu.. 28. B3anuMomeiicTBHE OCHOBHBIX OKCHIOB C BOHOI. 29.
Bs3anMoelicTBUE KUCIOTHEIX OKCUIIOB ¢ mienouaMu. 30. Bzaumonenctsue
KHCJIOTHBIX OKCHIOB C BOJIOM.

59,60

Comu: xnaccudukanus u cBorictsa B ceete TO/I. JI. 31. Bzaumoneiicteue
coJiell ¢ kuciaoraMu. 32. BizanMmoneiictsue coseii ¢ menogamu. J1.33.
B3aunmoneiictBue coeit ¢ consamu. JI.33 B3zaumoneiictere pacTBOPOB COJIEH C
MeTaJIaMH.

61

I'eneTnueckas cBI3b MCKAY KJIaCCaMH HCOPIraHNYCCKUX BCIICCTB.

62,63

O6o0muienne u cucreMaTH3alys 3HaHui 1o TeMe «PacTBopenue. PacTBopsl.
CBolicTBa pacTBOPOB AIEKTPOIIUTOB.

64

KonrtponsHas padora Ne 4 o teme «PactBopenue. PactBopsl. CBoiicTBa
pacTBOPOB 2JIEKTPOIUTOB)

65

Knaccudukanus xumuueckux peakiuil. OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
peakuuu. [{. B3anmoneicTBrue MHKa C CEPOid, COTHON KUCITOTOM, XJIOPUAOM
Meau(Il). 'openue maruusi.

66

O6006mmenne. CBOMCTBA H3yYEHHBIX KIACCOB BEIIECTB B CBETE OKUCIUTEIHHO-
BOCCTAaHOBUTEIbHBIX PEAKIUH.

IIpakTukym2 «CBoiCTBa pacTBOPOB JIEKTPOJIUTOBY»

(1 9)

67

[TpakTruyeckas padora Ne 4. Penienue skcriepuMeHTaIbHBIX 33/1a4.

1




68

[IpomexxyTouHnas arrecranus 1

OcHOBHOe coep:KaHue Kypca XuMuM 9 KJiace
BBenenue. O0mas XapakTepucTUKA XMMHUYECKUX 3JIEMEHTOB U XUMHUYECKHX PeaKIuid.
IMepuoanueckuii 3axon u [lepuonnueckasi cucremaxumudeckux 3jiemeHToB Jl. . Menaeneesa (10 u)

XapakTepHucTrKa 3JIEMEHTA 110 €ro NnosoxeHuto B Ilepuoanueckoil cucreme xummuueckux aiaemeHToB . . MenneneeBa. CBoiicTBa OKCUAOB, KUCIIOT,
OCHOBAaHMM M COJEH B CBETE TEOPUHU DJIEKTPOIUTHYECKOM IMCCOLUMALNUA W OKHUCIEHUSA-BOCCTAHOBIEHMS. [IOHATHE O MNEpEeXOAHBIX SJIEMEHTaX.
AmMdortepHocTs. ['eHeTnueckuii psja nepexomHoro aiemenTta. [lepuoanueckuit 3akoH u Ilepuomnueckas cucrema Xxumudeckux snementoB JI. U.
MenpeneeBa. XuMuueckas OpraHu3aius >KMBOM U HEKUBOM MPUPObl. XUMUYECKHI COCTaB fA/Ipa, MAaHTUH U 3€MHOU KOpPbl. XUMUYECKHUE PJIEMEHTHI B
KJIETKaX >KMBBIX OPTaHU3MOB. Makpo- u MukposnemMeHTbl. O00011IeHne CBECHHI 0 XUMHUECKUX peakiusax. Kiaccupukanus XMMHYEeCKUX peakiuil mo
Pa3NIUYHBIM MPU3HAKAM: «UHUCIIO U COCTAB PEarHpYyIOIIUX U 00pa3yIOIIMXCS BEIIECTBY», «TEIUIOBOU 3(PQeKT», «HalpaBleHNe», «M3MEHEHUE CTEIIeHEN
OKHCJICHHS 3JIEMEHTOB, OOpa3yIOIMX pPearupyrouife BeIecTBa», «(}aszay, «MCIONb30BaHHE KaTaau3aTopa». lIOHATHE O CKOPOCTH XMMHYECKOM
peakiuu. GakTOPHI, BIUAIOMIME HA CKOPOCTh XUMUYECKUX peakiuil. Katanmmsarops! u karanu3. MTHTruOUTOpBl. AHTHOKCHIAHTHI.

JdeMoHcTpanuu.

Paznuunsie popmbr Tabmuier JI. 1. MenneneeBa. Moaenn aToMoB 31eMeHTOB 1—3-T0 mepruoaoB. Mojienb CTpOeHHUsT 3€MHOTO Imapa (IoNepeuHbIi
paspe3). 3aBUCUMOCTb CKOPOCTH XMMHYECKOW peaklMHU OT MPUPOJbl Pearupyrolux BELIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peaklHuH OT
KOHIICHTPAllUA PEarupyrolrx BEHIECTB. 3aBUCUMOCTh CKOPOCTH XHMHMUYECKOW pEaKkIMH OT IUIOMAAM CONPHUKOCHOBEHHUS PEarupyrollux BEIIECTB
(«kumsAIUA  CIIoK»). 3aBUCHMOCTh CKOPOCTH XHMHYECKOH pEeakIMu OT TeMIEepaTyphl PEarnpyromux BEMIeCTB. ['OMOT€HHBIH M TeTEPOTrCHHBINA
Katanusbl. DepMeHTaTUBHBIN KaTanu3. MHrubuposanue.

JlabGopaTopHbie ONBITHI.

1. ITonydenne THAPOKCHIA IITHKA U UCCIICIOBAaHUE €r0 CBOMCTB. 2.MozenupoBanue noctpoeHus [leprnoaudeckoit cucTeMbl XUMHYECKUX AJIEMEHTOB
. . MenneneeBa. 3. 3amenienne xene3oM meau B pactBope cyiabdara menu (I1). 4. 3aBUCHMOCTD CKOPOCTH XMMHUYECKON pPEaKIMH OT MPUPOJIBI
pearupyronuyx BEIIeCTB Ha TPUMEPE B3aUMOCHCTBUS KUCIIOT C METaJJIAMH.

5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHIEHTPALMU PEArupyroLINX BEIECTB HA IPUMEPE B3aUMOIECHCTBUS LIMHKA C COJISIHOM KUCIIOTOM
Pa3IMYHON KOHLEHTPALUH.




6. 3aBUCUMOCTDh CKOPOCTH XMMHYECKOW PEaKIIUu OT ILJIOIMIAIA COTIPUKOCHOBEHUS PEArupyroIInuX BEmIecTB. 7. MoIeTupoBaHUe «KHUIISAIIETO CIOS». 8.
3aBHUCHUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUy OT TEMIEPATyphl Pearupyrolux BEMIecTB Ha mpuMepe B3anmoeiicTsus okcuaa meau (1) ¢ pactBopom
CEpHOI KHUCIOTHI Pa3IUYHON TeMIeparypsl. 9. PaznoskeHue mepokcuaa BoIopoaa ¢ moMoIisio okcuna mapranna (IV) u xaramassl. 10. O6HapyxeHue
KaTaja3bl B HEKOTOPBIX MUIIEBbIX MpoaykTax. 11. MHrubupoBanue B3auMoIeHCTBUS KUCIOT C METaNIaMU YPOTPOIIMHOM.

IIpeaMeTHbIE pe3yabTAThI 00yUeHUsI
VYyamuiics 10JIKeH ymMems:

MCIOJIb30BaTh MPU XapaKTEPUCTUKE MPEBPALICHUIN BELIECTB MOHATHUS: «XUMHUYECKas PEaKIus», «PEaKIHH COCAUHEHUS», «PEaKIHMH Pa3I0KEHUs,
«peakuuu oOMeHay», «peaKIK 3aMEeIICHHs», «PEaKINN HeUTpanu3aumy, «3K30TepPMUUECKUE PEaKuny, «IHI0TEPMUUECKUE PEaKIUN», «00paTuMBbIe
peakuum», «HeoOpaTHUMbIE pEaKLIHUU», «OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUU», «TOMOTCHHBIE PpEaKIHU», «TrEeTEPOreHHbIE PEAKIUN»,
«KATAIUTUYECKUE PEAKLUUN», «HEKATATUTHUECKUE PEAKIHH», «TEMJoBOH 3(P(EeKT XUMHUYECKOH peakIuu», «CKOPOCTh XHMHUYECKOH peakIum,
«KaTanau3aTopy;

XapaKTepu30BaTh XMMHUYECKHE 3JIEeMEHThl 1—3-ro mepuomoB Mo uX MojokeHHio B llepmomuueckoil cucreme xumuuyeckux saemeHtoB J[. U.
MenieneeBa: XMMHUYECKHI 3HAK, MOPSAKOBBIM HOMEp, NEpUOJ, Tpylna, MOATrPYIa, OTHOCUTEIbHA aTOMHAas Macca, CTPOEHUE aToMma (3apsj sapa,
YHCII0 IPOTOHOB U HEUTPOHOB B sApe, 00IIEe YMCIIO IEKTPOHOB, paCcIpeIeeHNe JIEKTPOHOB 10 AJIEKTPOHHBIM CJI05IM, IPOCTOE BEIIECTBO, (hopMyIIa,
Ha3BaHUE U THII BBICIIET0 OKCHJIA U THJIPOKCUA, JIETYYEro BOAOPOAHOTO COEAMHEHUS (AJ11 HEMETAILIOB));

XapaKTepu30BaTh OO0IIMEe XMMHYECKHE CBOMCTBA aM(OTEPHBIX OKCHAOB M TUAPOKCUIOB; MPHUBOIUTH NPUMEPHl PEAKIM, MOITBEPKIAOIINX
XUMHYECKHE CBOICTBA aM(POTEPHBIX OKCHI0B U TUAPOKCHUIOB;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIHil [0 YUCIYy U COCTaBY MCXOAHBIX BEUIECTB U MPOJYKTOB PEAKIUH; TEIJI0BOMY 3(h(eKTy; HanpaBIeHUIO
MPOTEKAHUS PEAKIINH; U3MEHEHUIO CTETIEHEH OKHUCIECHUS 3JIEMEHTOB; arperaTHOMY COCTOSTHUIO MCXO/HBIX BEIIECTB; YYaCTHUIO KaTalln3aTopa;

OOBSICHAT, M NPUBOAUTH IMPUMEPHI BIUSHUSA HEKOTOPHIX (DakTOpoB (MpUpoOJa pearupyrollux BEIIeCTB, KOHIIGHTpAIMs BELECTB, aBJICHHE,
TeMIIepaTypa, KaTaau3aTop, MOBEPXHOCTh COMIPUKOCHOBEHUS PearupyroluX BEUIECTB) HA CKOPOCTh XUMHUUECKHUX PEaKIIHii;

Ha0JII0/1aTh M OMUCHIBATH YPABHEHUS PEAKIIMi MEXKIy BEIIECTBAMU C MTOMOIIbIO0 €CTECTBEHHOTO (PYCCKOI0 MIIM POJHOTO) SI3bIKA U S3bIKA XUMHUH;

MIPOBOAMTDH OMBITHI, MOATBEPKIAIONINE XUMUYECKUE CBOMCTBA aM(OTEPHBIX OKCUIOB U THAPOKCUIOB; 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peakiuu
OT pa3nMuyHBIX (aKTOPOB (MPUPOAA PEArHPYIOIIUX BEIIECTB, KOHIICHTpAIUS BEIIECTB, [aBIIEHWE, TEMIIepaTypa, Karaau3aTop, MOBEPXHOCTH
CONPUKOCHOBEHHUSI pEarupyromux BemecTB).



MeTanpeaMeTHblie pe3yJabTaTbl 00y4eHU s
VYyamuiics 10JIKeH ymMems:

OIMPCACIIATh LCJIb yq66HOI>'I ACATCIIBHOCTH C MMOMOINBIO YUUTCIIAA U CAMOCTOATCIIbBHO, UCKATh CPECACTBA €C OCYIICCTBIICHUA, pa60Ta;1 1o MmjiaHy, CBCPATH
CBOHt HeﬁCTBHH C LICJIBIO U ITPU HCO6XOI[I/IMOCTI/I HCIIPABJIATH OIIIMOKY C IMOMOIIBIO YYHUTEIA U CaMOCTOATCIIBHO,

COCTaBJIAATh aHHOTALIUIO TCKCTA,

CO3lIaBaTh MOJEIH C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTAa W MPEICTABICHHEM HX B MPOCTPAHCTBEHHO-TpapUUECKOW WIIM 3HAKOBO-
CUMBOJIMYECKOH opme;

OTIpeNIeNIATh BUJIBI KJIacCu(UKAIUK (€CTECTBEHHYIO U HICKYCCTBEHHYIO);
OCYIIECTBIIATH MPAMOE JA€AYKTHBHOE JOKA3aTEIHCTBO.
Tema 1. Merayuibl (14 u)

[Tonoxxenune metamioB B Ilepuoandeckoit cucteMe xumudeckux snemeHToB J[. M. MenneneeBa. Mertamnuyeckass KpUCTaUIMYECKass pelIeTka U
MeTaJuTHdecKas Xumudeckas cBsi3b. O0mme pusndyeckue cBorcTBa MeTaioB. CIiiaBbl, KX CBOMCTBA M 3HAYCHUE. XMMHUYECKHUE CBOWCTBA METAIIJIOB KaK
BOCCTAaHOBHUTEJNEH, a TaK)Ke B CBETE UX IOJIOKEHHUS B AJNEKTPOXUMUYECKOM psAy HampsbkeHuid MetamioB. Kopposust metamioB u cnocoObl 00pbObI ¢
Hel. Metautel B ipupoze. Oomure crmocoObl UX MOTyYeHUSI.

OO0masi xapakTepuCTHKA MIEJTOYHBIX MeTA/LI0B. Metaisl B ipupoze. Oomue crmocoos! nx nonydeHus. Ctpoenue atomos. [llenounsie Metammsr —
IPOCTHIE BellecTBa. BaxkHele coequHeHNs HIeTOYHBIX METAJIIOB — OKCH/IbI, THIPOKCHIBI M CONU (XJIOPUBI, KapOOHATHI, CYIb(aThl, HUTPATHI), UX
CBOICTBa W MPUMEHEHNE B HAPOIHOM Xo3s1iicTBe. Kanuiinbie ynoopeHus.

O0mas xapakTepucTHKA 3JIeMEHTOB I1aBHOI moarpynnsl || rpynnel.

CTpOGHI/Ie aTOMOB. H_IGJIO‘IHOSGMGHBHBIG MCTAJJIBI — IPOCTBIC BCIICCTBA. Baxueiimnime COCAUHCHHUA INICIOYHO3CEMCIIbPHBIX MCTAJIZIOB — OKCHAHI,
THUAPOKCHJIBI M COJU (XJIOPUIbI, KapOOHATHI, HUTPATHI, CyIb(datTel, hocharhl), UX CBOMCTBA M IPUMEHEHUE B HAPOTHOM XO3SHCTBE.

AJIIOMUHUN.

Crpoenue aroma, Qu3MyecKrue M XMMHUYECKHE CBOMCTBa IMpocToro BemiecTBa. CoeqUHEHUS aMIOMUHHUS — OKCHUJ U THAPOKCHA, UX aM(pOTEpHBIi
xapakrtep. Baxueiimue conu anmoMuaus. [[puMeHeHne aatoMUHNS U €r0 COCTMHEHUM.



Keaneso.
CtpoeHue aToma, GU3KMUECKHe M XUMUYECKHE CBOICTBA IIPOCTOro BemiecTsa. I'enetudeckue psjsl Fe*? u Fe*s.
Baxkneimue conu xkene3a. 3Hau€HUE JKele3a U €ro COEUHEHMH U1 IPUPOIbI U HAPOJHOTO XO3SICTBA.

JdeMoHcTpaMHu.

OO0pa3ipl METOYHBIX U IIETOYHO3EMENIbHBIX MeTauioB. OOpa3isl CrutaBoB. B3anuMopeicTBue HaTpus, JUTHS M KaJblUsl ¢ BOJOW. B3ammonaeicTBue
HATPHUS ¥ MarHus ¢ KUCI0poaoM. B3aumoelicTBrue MeTaioB ¢ HemeTautaMu. [lonyuenue ruapokcuaos xenesa (1) u (111).

JlabopaTopHble ONbITHI.

12. B3aumopelicTBUE pacTBOPOB KUCIOT U colieil ¢ Metayuiamu. 13. O3HakoMIIeHHE ¢ pyaaMu kene3a. 14. OkpamBaHye IIaMeHH COISIMH LIETIOUHBIX
MetauioB. 15. BzaumopeiicTue kanbius ¢ Bojoi. 16.ITomyuenne ruipokcuia Kby U UCCIICIOBAHNE €r0 CBOKCTB.

17. Tlony4yeHue THAPOKCHIA ATIOMUHUS U HUCCIeAoBaHue ero cBoicTB. 18. B3aumoneiicTBue xenes3a ¢ comsiHoi kuciotoid. 19. IMomyuenue
ruapokcuioB kenesa (1) u (1) u u3ydenue ux cBOMCTB.

IIpenmeTHbIe pe3yabTATHI 00yUYEeHUS
VYyamuiics 10J1KeH ymems:

UCIIOJIb30BATh IIPH XapPAKTEPUCTUKE METAJUIOB U UX COCIWHEHUHN TMOHATHUA: «METAJIbD», «PsJi aKTUBHOCTH METAJJIOBY, «UIEJIOYHBIE METaJUIbD»,
«UIEJIOYHO3EMEIIbHBIE METAJUIbD), MCIIONb30BaTh MX IIPH XApAaKTEPUCTHKE METAJUIOB; JaBaTh XapaKTEPUCTUKY XMMHUYECKHX 3JIEMEHTOB-METAIIJIOB
(LIEJIOUHBIX METAJUIOB, MarHus, Kalblius, AJIOMUHUS, Kejle3a) M0 UX MonoxeHuto B llepumoguueckoil cucreme Xxumuueckux snemeHToB/l. WM.
MenpeneeBa (XMMMUECKUN 3HAK, MOPSIKOBBI HOMEp, NIEPUOA, TPYIIa, MOArPYIa, OTHOCUTENbHAS aTOMHas Macca, CTpOEHHME aToMa (3apsj saapa,
YHUCIO TMPOTOHOB M HEHTPOHOB B sifjpe, OOIIee YMCIO 3JEKTPOHOB, paclpeieieHUe 3JCKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO,
¢dbopmya, Ha3BaHUE U THII BBICIIETO OKCH/IAa M THAPOKCUIA);

Ha3bIBaTh COEAMHEHUSI METAIIJIOB U COCTABJIATh UX (POPMYJIbI IO Ha3BaAHUIO;
XapaKTepu30BaTh CTPOCHUE, 001IMe PU3NYECKUE U XUMHUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAILIOB;

OOBSCHSTH 3aBUCHMOCTh CBOMCTB (MJIM MPEJCKA3bIBaTh CBOMCTBA) XUMHUECKUX AJIEMEHTOB-METAILIOB (PaanyC, METAIUTMYECKHUE CBOMCTBA DJIIEMEHTOB,
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA 3JIEMEHTOB) M 0Opa3yeMbIX UMM COCIMHEHUN (KUCIOTHO-OCHOBHBIC CBOMCTBA BBICIIMX OKCHIIOB H
TUAPOKCHJIOB, OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT NoJioxkeHUs B [leproanueckoit cucreme xumuueckux snemeHToB . M. Menneneena;



OIIMChIBATDH O6H_[I/I€ XUMHYECKHE CBOMCTBA METAJIOB C IMOMOIIBIO €CTCCTBCHHOI'O (pyCCKOI‘O NI pOI[HOFO) SA3bIKA U A3bIKAa XUMUU,

COCTaBJISITb MOJICKYJIAPHBIC YPaBHCHUSA peaKuHﬁ, XAPAKTCPUIYIOIUX XUMHNYCCKUC CBOMCTBA METAJIJIOB U HX COGHHHGHHﬁ, a TaKKC SJICKTPOHHLIC
YpaBHCHUA TPOUECCCOB OKUCIICHUSA-BOCCTAHOBJICHU S,

YPaBHEHUs 3JIEKTPOJIUTUYECKON JUCCOLMALIMH; MOJIEKYJISIPHBIC, IIOJIHBIEC U COKPALLEHHBIC HOHHBIE YPABHEHMS PEAKIUI C Y4aCTUEM DJICKTPOJIUTOB;

YCTaHaABIUBATh IPUYNHHO-CIICICTBEHHBIEC CBA3U MEXKIY CTPOCHUEM aTOMa, XUMHUUYECKOU CBS3bI0, TUIIOM KPUCTAUIMYECKON PELIETKA METAJUIOB U UX
COeMHEHUH, nX O0MKUMHU PU3NIECKUMHU U XUMUYECKHMHU CBOWCTBAMH;

ONMCHIBATh XUMHYECKHE CBOMCTBA IIEIOYHBIX U IIEIOYHO3EMENbHBIX METa/NIOB, a TAaKKe AJIOMHHHS U JKejle3a U MX COCIMHEHUH C MOMOIIbIO
€CTECTBEHHOT'0 (PYyCCKOT0 WJIM POAHOIO) SI3bIKA U SI3bIKA XUMUU;

BBITIOJHSATH, HAOIIOAATh U ONUCHIBATh XUMUYECKUI SKCIIEPUMEHT 110 PACIIO3HABAHUIO BaKHEHIINX KATHOHOB METAIIJIOB, THIPOKCH/I-HOHOB;
AKCIIEPUMEHTAJILHO UCCIIEI0BaTh CBOMCTBA METAIIJIOB U UX COEAMHEHUHN, pelIaTh SKCIIEpUMEHTANIbHBIE 3a/1a4H 110 TeMe «MeTaibly;
OTHCHIBATh XUMUYECKHUI 3KCIIEPUMEHT C TOMOUIbIO €CTECTBEHHOT'O (PYCCKOTO HIIM POJHOTO) S3bIKA U SI3bIKA XUMUU;

MIPOBOAMTH PACUEThI IO XUMUYECKUM (DOpPMYIIaM U ypaBHEHUSAM pEaKIUid, MPOTEKAIONINX C YIaCTUEM METAJJIOB U MX COSUHEHHIA.
MeTanpeaMeTHbie pe3yJabTaThl 00y4eHUs

VYyamuiics 10J1KeH ymMems:

paboTaTh MO COCTaBICHHOMY IUIaHY, HCIOIb3YsI HapsAy C OCHOBHBIMU M JOTIOJIHUTEIbHBIE CPEACTBA (CIIPABOYHYIO JIUTEPATYPY, CIOKHBIE TPUOOPHI,
cpenctBa UKT); ¢ moMomibio yuutesnss oTOMpaTh AJs perieHus] yueOHbIX 3a/1a4 HEOOXOAUMbIE CIIOBapH, SHIUKIONEINH, CIIPABOUYHUKH, JIEKTPOHHbBIE
TUCKU;

COIOCTABJIATh U OTOMPaTh WH(POPMAIHIO, TTOIYUYCHHYIO U3 Pa3IMYHBIX MCTOYHUKOB (CIOBapH, SHIMKIONEINH, CIIPABOYHHUKH, SJICKTPOHHBIC TUCKH,
cetb HTEpHET);

MPeICTaBIATh MHPOPMAIIHIO B BUJIE TaOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM 4ucie ¢ npuMmenenueM cpeacts UKT;

0(OpMJIIATH CBOM MBICIH B YCTHOW W MUCHbMEHHOW PEUYU C YUYETOM CBOMX YYCOHBIX M )KMU3HECHHBIX PEUEBBIX CHTYAIlUW, B TOM YHUCJIE C MPUMECHEHHEM
cpeactB UKT;

COCTAaBJIATH PCLCH3UIO HA TCKCT,



OCYHICCTBJIATL AOKA3ATCIBCTBO OT MPOTUBHOIO.
Tema 2. lIpakTuxkym 1. CBoiicTBa MeTALIIOB U HX coequHeHuit (2 4)!

1. OcymiecTBieHne EMOYKN XUMUYECKUX npeBpaiieHuii. 2. [lonydenne u cBoiicTBa COeAMHEHUI MeTaIIoB. 3. Pemenue sKcrepruMeHTaIbHBIX 33124
Ha PacIO3HABAHUE U NIOJIyYCHUE COCAUHEHUN METAIIIOB.

IIpenmeTHble pe3yJbTAThI 00yYeHH S

VYyamuiics 10JIKeH yMems:

oOparaTthcs ¢ 1a00paTOpHBIM 000PYIOBaHUEM U HAarpeBaTeIbHBIMU MPUOOPAMH B COOTBETCTBUU C MIPaBUIIAMU TEXHUKH 0€30MTaCHOCTH;
HaO0JII0/1aTh 32 CBOMCTBAMH METAJNIOB M MX COCTUHEHHH U SBICHUSMU, IIPOUCXOISIIUMU C HUMU;

OIMHCHIBATH XUMUYECKHH IKCIIEPUMEHT C IIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO UITU POTHOTO) SI3BIKA U SI3bIKA XUMUHY;

JeTIaTh BBIBOJIBI IO PE3YJIbTaTaM IPOBEICHHOTO KCIIEPHMEHTA.

MeTanpeaMeTHble pe3yJabTaThl 00y4eHUs

VYyamuiics 10JIKeH yMems:

OTIPEEIIATh, UCXOIS U3 Y4eOHOI 3a/1auu, HE0OOXOIUMOCTh UCTIONIB30BAHUS HAOIIOICHUS WA SKCIIEPUMEHTA.

Tema 3. Hemeramansl (25 u)

OO6mrast xapakTepucTUKa HEMETaUIoB: TMosiokeHnue B [lepuogmdeckoit cucreme xumuueckux 3neMmeHtoB JI. M. MennaeneeBa,0cO0EHHOCTH CTPOSHUS
aTOMOB, 3JIEKTpoOoTpUaTeabHOCTh (D0) KakMepa «HeMmeTaumdHOCTHY, psan D0. Kpucraminueckoe CTpOCHHE HEMETAUIOB — TPOCTHIX BEIIECTB.
Annorponus. @usnyeckre cBONCTBA HEMETAUI0B. OTHOCUTEIBHOCTD MOHATHH «METAD» U «HEMETAIL».

Bonopoa.llonoxenue Bogoposaa B [lepuoguueckoil cucreme xumudeckux 35emMeHToB J[. 1. MenneneeBa. CtpoeHue aroma u MoJiekyinbl. Ouznueckue
1 XUMHUYECKHE CBOWCTBA BOJIOPOJIA, €TO TIOJYICHHE U IIPUMECHCHHE.



Bona.

Crpoenne monekynsl. Bogopoanas xumuueckas cBsizb. Ou3ndeckue CBOWCTBA BOJAbI. AHOMalIMU CBOWCTB BOABI. ['mapodunbHbie U ruapodoOHbIe
BEIIeCTBA. XMMHUYECKUE CBOMcTBa BOAbl. KpyroBopoT Boabl B mpupoze. BogoouncTtka. Asparust Boabl. beiToBele GuiabTpbl. MuHEpaabHbIE BOJBI.
JluctuiuinpoBaHHas BOZA, €€ MOIYyYEHUE U IPUMEHEHUE.

O0mas XapaKTepuCTHKA IaJJOreHOB.

Crpoenue atoMoB. [IpocThle BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOT€HOB, UX CBOICTBA.

Kparkue cBenenus o xiope, Opome, prope u ioge. [lpumeHeHne raioreHoB U UX COeIMHEHUN B HAPOJAHOM XO3sIHCTBE.
Cepa.

Crtpoenue aroma, ajsIOTPOIHsI, CBOMCTBA U MpUMEHEeHHEe poMOudeckon ceprl. Oxcunbl cepsl (IV) u (VI), ux momydeHue, CBONCTBa M IPUMEHEHHE.
CepHas KMCJIOTa U €€ COJIU, UX TPUMEHEHUE B HAPOJHOM X03sicTBE. [[pOM3BOACTBO CEpHOM KUCTOTHI.

A30T.

CtpoeHne aToMa 1 MOJIEKYJIbI, CBOMCTBA MPOCTOr0 BElleCTBA. AMMUAK, CTPOCHUE, CBOMCTBA, MOJy4eHUue U npumMeHenne. Coam aMMOHUA, UX CBOMCTBA
u npumenenune. Okcus azora (1) u (1V).

A3OTHast KUCJIOTa, €e CBOMCTBA M NMpHMeHeHHe. HUTpatbl U HUTPUTHI, MpobieMa UX COAEPKAHUS B CENbCKOXO3SHCTBEHHOM MPOIYKIMH. A30THBIC
yIOOpeHUs.

Dochop.

CrpoeHre aroma, alJIOTPOIHS, CBOHCTBa Oermoro W KpacHoro ¢ocdopa, ux mnpuMeHeHne. OCHOBHbIe coemuHeHHs: okcua ¢ocdopa (V) u
oprodochopnas kuciora, pocharel. DochopHbie ynoopeHwUs.

Yraepon.

Crtpoenue aTtoma, aJutoTponus, cBoiicTBa mMoaudukanuii, npumeHenue. Okcunpl yraepona (II) u (IV), ux cBoiictBa m npumeHeHue. KapOoHaTsr:
KaJIbIIMT, COJA, TIOTAIll, MX 3HAUCHHE B IPUPOC U KU3HU YCIIOBEKA.

Kpemunii.



CtpoeHue aroma, KpUCTALTMYECKUN KPEMHHH, ero cBoiicTBa M npumenenue. Oxcup kpemuus (IV), ero mpupoansie pasHOBUAHOCTH. CHIIMKATHI.
3HaueHue COEAMHEHUM KpEMHUS B )KUBOIM U HEXXUBOM npupoje. [IoHsATHE O CHIMKATHONW IPOMBIIIIIEHHOCTH.

JdeMoHcTpanuu.

OOpa3ipl raJloreHOB — MPOCTHIX BEIECTB. B3anMoneiCcTBHE TaJoreHOB ¢ HAaTpUEM, C ANIOMHUHUEM. BpITecHeHHe XJI0poM OpoMa MM HOoJa U3
pacTBOpOB MX cojel. B3aumonencTeue cepsl ¢ METAUIAMU, BOJOPOAOM U KHUCIOPOAOM. B3aumonencTBue KOHLIEHTPUPOBAHHOW a30THOW KHUCIIOTHI C
Mmenpto. Tlormomenne yriieM pacTBOPEHHBIX BELIECTB MM ra3oB. BoccraHoBieHue menu uM3 ee okcupaa yrieMm. OOpa3sibl IpUPOAHBIX COEIMHEHHH
xjopa, cepbl, docdopa, yriaepona, kpemaus. OOpas3ibl BaXHEHIIMX IJII HAPOJIHOTO XO3SAWCTBa CyiIbh(})aToB, HUTPATOB, KapOOHATOB, (ocdaros.
OOpa31pbl CTeKI1a, KEpaMUKH, LIEMEHTA.

JlabopaTopHble ONBITHI.

20. Tlomyuenne u pacmo3HaBaHue Bojopoxaa. 21. MccnemoBanwe MOBEPXHOCTHOTO HATSDKEHUS BOJbL. 22.PacTBopeHne mepmaHraHata Kajlus WU
MEIHOTO Kymopoca B Boze. 23. ['mapararust 06e3BoskeHHoro cyiabdara meau (I1). 24. M3rorosieHre TicoBOro oTieyarka.

25. O3HakOMJIEHHE C KOJUICKIMeH OBITOBBIX (GMIbTpOB. 26. O3HAKOMJIGHHE C COCTAaBOM MHHEpaTbHOW Bonbl. 27. KadecTBeHHas peakius Ha
rasioreHUA-uoHbI. 28. [lomydenne u pacrno3HaBaHue kuciopoza. 29. 'openne cepsl Ha Bo3ayxe U B kuciopose. 30.CoiicTBa pazdaBiIeHHON CEpHOM
kucioTel. 31. M3ydyenue cBoiictB ammuaka. 32. Pacno3naBanue comneit ammonus. 33. CBolicTBa pa30aBIeHHON a30THOW KUCIOTHI. 34. BaumoaeiictBue
KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI ¢ MeAbio. 35. ['openue pocdopa Ha Bo3ayxe u B kuciopoze. 36. PacioznaBanue docdaros. 37. 'openue yris
B kucnopoe. 38. [lomyueHne yroipHON KUCIOTH M U3ydeHue ee cBorcTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxxenue runpokapobonara Hatpus. 41. [TomydeHne KpeMHEBOW KHUCIOTHI M U3YYCHHE €€ CBOWCTB.
IIpenmeTHbIe pe3yabTATHI 00yUEeHUs
VYyamuiics 10J1KeH ymemp:

HCIIOJIB30BATh IIPHU XaAPAKTCPUCTUKE METAJIJIOB U UX COCI[I/IHCHI/Iﬁ IMOHATHA: «HEMETAJJIbI», «TaJIOT'CHBI», «AJIJIOTPOITHBIC BUAOU3MCHCHUA», <GKECTKOCTDH
BOABI», «BpEMCEHHAA ) KECCTKOCTE BOAbLD», «IIOCTOSHHAA ) KECCTKOCTb BOABI», «061113;{ KECTKOCTh BOABD),

JlaBaTh XapaKTEPUCTUKY XMMHUYECKHX 3JI€MEHTOB-HEMETANIOB (BOJOPOa, TaIOr€HOB, KUCIOPOaa, Cephl, a30Ta, (Gocdopa, yriepoaa, KpeMHHs) O UX
nonoxennto B Ilepuonuueckoit cucreme xumuueckux snemeHtoB Jl. M. MenpaeneeBa (XMMHUECKU 3HAK, MOPSAAKOBBIM HOMEp, NEpUOJ, TpyIma,
MOJrpyImna, OTHOCUTENbHAs aTOMHAas Macca, CTpOEHHEe aToMa (3apsija sapa, YHCIO NPOTOHOB M HEUTPOHOB B sijpe, OOIIee YMCIIO 3JIEKTPOHOB,
pacripesieieHue 3JIEKTPOHOB IO 3JEKTPOHHBIM CJI0SIM), MIPOCTOE BEIIECTBO, (hopMyiia, Ha3BaHWE U THII BBICIIETO OKCHIA M THAPOKcHUIa, popmyna u
XapakTep JIETy4ero BOAOPOJHOTO COEAUHEHHUS);



Ha3bIBaTh COEMHEHUS HEMETAIIOB U COCTABIIATH UX (DOPMYJIBI IO HA3BAHUIO;
XapaKTepu30BaTh CTPOCHHUE, 00IIKEe (PU3NUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB,;

OOBSICHATh 3aBUCHUMOCTb CBOMCTB (WJIM TpEACKa3blBaTh CBOMCTBA) XMMHUYECKHX 3JIEMEHTOB-HEMETAJUIOB (paauyc, HEMETAITIMUECKHUE CBOMCTBA
3JIEMCHTOB, OKHUCIUTCIBHO-BOCCTAHOBHUTCIILHBIC CBOfICTBa BHGMGHTOB) 148 06pa3yeMHx nMHn COGI[I/IHGHI/Iﬁ (KI/ICJIOTHO-OCHOBHBIG CBOﬁCTBa BBICIIIUX
OKCHUJIOB W THAPOKCHJIOB, JETYYHUX BOJOPOJHBIX COCIWHECHHH, OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC CBOWCTBA) OT MOJOKeHUs B Ilepmommueckoit
cucTeMe XxuMHuieckux anemMenToB J. 1. Menzaeneera;

OIIMChIBATDH O6H_[I/Ie XHUMHYECKHUE CBONCTBA HEMETAJIIOB C IMOMOIIBIO €CTCCTBCHHOI'O (pyCCKOFO NI pOI[HOFO) SA3bIKA U A3bIKA XUMHU,

COCTAaBJISITb MOJICKYJIAPHBIC YPaBHCHUSA peaKHHﬁ, XapPaKTCPUIYIOIUX XUMHYCCKUC CBOMCTBa HEMETAJJIOB U HMX COGHHHGHHﬁ, a TaKKC J3JICKTPOHHLIC
YpaBHCHUA MPOLUECCOB OKUCICHUSA-BOCCTAHOBJIICHUS,

YPaBHEHUs 3JIEKTPOJIUTUYECKON AUCCOLMALIMU; MOJIEKYJISIPHBIE, IIOJHBIE U COKPAICHHBIC HOHHBIE YPABHEHUS PEAKLIUN C Y4aCTHEM JIEKTPOJIUTOB;

YCTaHABIIMBATh MPUYUHHO-CIICICTBEHHBIC CBSI3H MEXKIY CTPOCHHEM aTOMa, XMMHUYECKOU CBS3BIO, TUIIOM KPHCTATMYCCKON PEIIeTKH HEMETAUIOB M MX
COCIMHECHUH, NX O0ITUMHU (PU3NICCKUMH U XUMUYECKUMH CBOMCTBAMU;

OIMCHIBATh XUMHYECKUE CBOWCTBAa BOJOPOJA, TaJIOTEHOB, KHCIOPOJa, cephl, a3ora, (ocdopa, rpadura, anmaza, KpeMHHS U HX COCIUHEHHU C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MJIH POJTHOTO) SI3bIKA U SI3bIKA XUMHM;

OITMCBLIBATH CIIOCOOBI YCTpaHCHUS )KECTKOCTH BOABI U BBITIOJIHATH COOTBCTCTBYIOH_II/Iﬁ UM XUMHAYECKUH OKCIICPUMCHT,

BBITIOJTHATE, HA0JIFOIaTh M OMKMCHIBATh XUMHYCCKUH 3KCIIEPUMEHT 10 PaCliO3HABAHUIO MOHOB BOJOPOJAa M aMMOHWUS, CyJIbdar-, kapOoHaT-, CHIIMKAT-,
dbocdar-, xmopua-, OpoMuI-, UOAUA-UOHOB;

AKCIIEPUMEHTAJILHO UCCIIEI0BAaTh CBONCTBA METAJIOB M X COEIMHEHUH, pellaTh SKCIIEpUMEHTaIbHbIE 331a4u 10 TeMe «HemeTanibiy;
OIHCHIBATh XUMUYECKHUI 3KCTIEPUMEHT C MMOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WIIM POAHOIO) SI3bIKA U SA3bIKA XUMUMU;

MIPOBOAMTH PACUEThI IO XUMUYECKUM (DOpPMYIIaM U YpaBHEHUSAM peaKluid, MPOTEKAIONINX C YIaCTUEM HEMETAIIJIOB U UX COSAMHCHUA.
MeTanpeaMeTHbie pe3yJabTaThl 00y4eHUs

Yyamuiics 10J1KeH ymMems:

OpPraHHU30BbIBATh y4eOHOE B3aUMOIEHCTBUE B IpyMIE (paclpeaesiTh POJit, J0rOBAPUBATHCS IPYT C APYTOM H T. 1.);



NpeaBUAETH (IPOrHO3UPOBATH) MOCIIEACTBUS KOJUIEKTUBHBIX PEIICHU;
MOHUMATh IPUYMHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BBIX0/IA U3 3TON CUTYallUH;

B JIMAJIOTE C YYUTEJEM YUYUTHCS BBIPAOATHIBATh KPUTEPHU OLEHKH M OMPEACIATh CTENEHb YCIEITHOCTH BBIOJHEHHUS CBOCH pabOTHl M pabOThI BCEX,
HCXOJs U3 UMEIOIUXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUH OLIEHKH U ITOJIB30BATHCA MU B XOJ€ OLIEHKU U CAMOOLICHKY;

OTCTaMBAaTh CBOIO TOUKY 3PEHUS, apTyMEHTHPYS €€;

MOJITBEPXK/IATh apryMEHTHI (PaKTaMu;

KPUTHYHO OTHOCHUTBLCA K CBOCMY MHCHUIO,

CIIyLIATh PYTUX, IBITaThCS MPUHUMATD APYT'YIO TOUKY 3pEHUS, OBITh TOTOBBIM H3MEHUTH CBOIO TOUKY 3PEHUS;
COCTaBJIATH pedepar 1o onpeaencHHon hopme;

OCYHICCTBJIATL KOCBCHHOC PA3ICIUTCIIbHOC JOKA3aTCIILCTBO.

Tema 4. lIpakrukym 2. CBoiicTBa coeqnHennii HeMeTa 108 (3 1)t

1. Pemenne sKkciepuMEeHTANIBHBIX 3a/1a4 110 TeMe «lloarpymnmna rasoreHoBy. 2. Perenne skcrepuMeHTalbHBIX 3a1a4 1o Teme«lloarpymnmna Kuciopoaay.
3. Pemrenne skcriepuMeHTaNbHbIX 3a1a4 1o teme «[loarpymnma a3oray. 4. Pemenne skcnepuMeHTaNBHBIX 3a1a4d o Teme «l[loarpymnma yriepomay. 5.
[Tomy4yenue, cobupaHue U paco3HaBaHUE I'a30B.

IIpenmeTHbIe pe3yabTATHI 00yUEeHUs

VYyamuiics 10JI2KeH yments:

oOpamiaThcs ¢ J1abopaTOpHBIM 000OPYAOBAaHUEM M HArPEBAaTEIbHBIMU MTPUOOPAMHU B COOTBETCTBUH C TIPaBUJIaMU TEXHUKH O€30MaCHOCTH;
Ha0JI0/1aTh 32 CBOMCTBAMH HEMETAJIOB M UX COSAMHEHUN U SIBJICHUSIMH, TPOUCXOSIINMHU C HUMH;

OIHCHIBATh XUMUYECKHI SKCIIEPUMEHT C IIOMOILBIO €ECTECTBEHHOT'O (PYCCKOTO UM POIHOTO) S3bIKA U SI3bIKA XUMUU;

JIeNiaTh BBIBOJIBI 10 pe3y/IbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHble pe3yJabTAaThl 00y4eHUs



VYyamuiics 10JI2KeH ymems:
OIPCACIIAThL, UCXOAA U3 y‘IGGHOfI 3ajJadu, H€O6XOI[I/IMOCTI> HUCIIOJIb30BaHUA Ha6JIIOI[eHI/I$I HJIN SKCIICPUMCHTA.
Tema 5. O000menne 3HAHUM 0 XUMMHUHM 32 KyPC OCHOBHOM IK0JbI. (10 1)

[Tepuonuueckuii 3akoH u Ilepuognyeckas cucrema xumuueckux siaeMeHToB 1. . Menaeneea. @u3nyeckuili CMbICI MOPSIAKOBOIO HOMEpA JIEMEHTA,
HOMEPOB MMEpHOa U TPYIIbl. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB M WX COCIMHEHUM B MEPUOJAX U TPYyMIMaxX B CBETE MPEICTABICHUN O
CTPOSHUH aTOMOB AJIEMEHTOB.

3HaueHue MEePUOJNYECKOro 3aKoHa. BBl XMMHYECKHX CBSI3€H M TUIBI KPUCTAJIMYECKUX PEIIETOK. B3auMOCBSA3b CTPOEHUS M CBOICTB BEIIECTB.
Knaccuukanus XuMHUecKuX peakuil Mo pa3IMyHbIM PU3HaKaM (YHUCII0 M COCTaB pearupyromyx U 00pa3yromuXcs BEIECTB; HATNINe

rpaHuipl paznena ¢as; TermoBoi 3(GeKT, U3MEHEHHE CTENeHEeW OKHCICHUS aTOMOB; MCIIOJIb30BAHUE KaTaIM3aTopa; HAlpaBJICHHE MPOTCKAHUS).
CKOpOCTh XMMHUYECKHX peakiuii ¥ (aktopbl, Biausmomue Ha Hee. OOpaTUMOCTh XUMHUYECKHUX PEAKIUH M CIIOCOOBI CMENICHUS XHMHUYECKOTO
paBHOBECHSI.

[Ipocteie u crokHBIE BemecTBa. MeTamuibl 1 HeMeTaJIbl. [ eHeTHUeCKue psIbl MeTallla, HEMETaslla U MepexoqHOro MeTayuta. OKCUIBI U THIPOKCHIBI
(ocHOBaHMsI, KHCIOTBHI, aMmM(OTEpHbIE THUAPOKCHABI), coiu. MX cocraB, kinaccupuranus u oOOIHMEe XWMHYECKHE CBOWCTBA B CBETE TEOPUH
AJIEKTPOIUTUICCKOHN TUCCOIHAIINN.

JINYHOCTHBIE Pe3yJbTAaThl 00yUeHUsI
Yyamuncs 1oJKeH:

3HAMb U NOHUMAMb:. OCHOBHBIC HCTOPUUYECKUE COOBITHS, CBI3aHHBIC C PA3BUTHEM XUMHUHU M OOIIECTBA; TIOCTHKEHUS B 00JIaCTH XUMHUH U KYJIbTypHBIE
Tpaauiuu (B YaCTHOCTH, HAYYHBIE TPAIWIIMK) CBOCH CTpaHbI; OOIIEMUPOBHIC JOCTHKCHHS B O0JIACTH XWMHUHU; OCHOBHBIC MPUHIUIBI W TPaBHIIA
OTHOIIIEHUS K MPUPOJIC; OCHOBBI 3I0POBOT0 00pa3a KU3HH U 3I0POBhECOEPETAIONINX TEXHOJIOTHH;

ImpaBHJia IOBCACHUA B LI]f)C?)BBILIaI\/'IHI)IX CUTyalusX, CBA3aHHBIX C BOSHCﬁCTBHCM Pa3IMYHBIX BCIICCTB; OCHOBHBLIC IIpaBa U 0053aHHOCTH TpaXXJaHWHA (B
TOM YHUCJIC yqameroc;l), CBsA3aHHBIC C IMYHOCTHBIM, HpO(beCCI/IOHaJ'IBHBIM 1 )KU3HCHHBIM CaMOOIIPEACIICHUEM,

COLIMAJIbHYIO 3HAYMMOCTD U COJIepKaHue Mpodeccuil, CBA3aHHBIX C XUMUEH;



UCHBIMBIGAMb. TYBCTBO TOPJOCTH 32 POCCHICKYIO XMMHYECKYI0 HAYKy M yBOKEHHE K MCTOPUHU €€ Pa3BHUTHS; YBOXKCHHUE W MPHHITHE JOCTHIKCHUN
XMMHU B MUDE; JTI0O00Bb K MPUPOJIE; YBAKEHHE K OKPYXKAIOMIUM (YyYaIllUMCs, YUUTEINSIM, POJUTENSM U JIp.) — YMETh CIyIIaTh M CIBILIATh MapTHEPA,
HpI/IBHaBaTB HpaBO KaXXa10ro Ha CO6CTB€HHO€ MHCHHUC, HpI/IHI/IMaTI: peLHeHI/IH C yquOM HO3HHHﬁ BCEX y‘-IaCTHI/IKOB; ‘IyBCTBO HperaCHOI‘O nu
ACTETHYECKUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHPOM BEIIIECTB U UX MPEBPALICHHUI; CAMOYBaXCHUE U SMOIIMOHATBHO-TIOJIOKUTEIIPHOE OTHOIICHHUE K
ceOe;

npu3Haeamsy: ICHHOCTH 3JI0POBbsI (CBOETO U APYTUX JIOJCH ); HEOOXOAMMOCTh CAMOBBIPAKECHI S, CAMOPEATH3AIINH, COIIUATFHOTO TPH3HAHMUS;

OCO3Haeéambsb. TOTOBHOCTDH (I/IJ'II/I HCFOTOBHOCTB) K CaMOCTOATCIIBHBIM IIOCTYIIKaM U HeﬁCTBHHM, OTBCTCTBCHHOCTD 3a UX PE3YyJIbTaTbl,; TOTOBHOCTH (I/IJ'II/I
HCFOTOBHOCTB) OTKPBITO BBIPAXKATH U OTCTaWBATh CBOIO ITO3UIUIO U KPUTUYHO OTHOCHUTHECA K CBOUM ITOCTYIIKAM;

npoAenAmMy: SKOJIOTMUECKOE CO3HAHHE; J0OpOKeNaTeNIbHOCTh, JAOBEPHE M BHUMATEIBHOCTh K JIIOJSM, TOTOBHOCTh K COTPYIHUYECTBY U JpYyXkOe,
OKa3aHHWIO TIOMOIM TE€M, KTO B HEW HYyXIaeTcs; OOOOIICHHBIM, yCTOWYMBBIA WM W30MpaTeIbHBIM ITO3HABATEIBHBIA HMHTEPEC, WHUIMATUBY |
TM0003HATENLHOCTh B U3YYEHHH MUpPA BEIIECTB U PEAKIIHil; 1eJIeyCTPEMIIEHHOCTh U HACTOMYUBOCTD B JOCTHKEHUH 11eJIel, TOTOBHOCTbH K MPEOI0JICHUIO
TpyIHOCTEHN; YOKIECHHOCTh B BO3MOKHOCTH IMO3HAHUS MPUPOIbI, HEOOXOIUMOCTH Pa3yMHOT'0 HCIOIb30BAaHUS JOCTUKEHUM HAYKW U TEXHOJOTUMN IS
pa3BUTHS OOIIECTBA;

YMemp: YCTaHABIMBATH CBSI3b MEXAY LIEIbIO M3YUYEHUS XUMHHM U TEM, JUI1 YEro OHa OCYIIECTBISIETCS (MOTHBAMH); BBINOIHATH KOPPUTHPYIOLIYIO
CaMOOLIEHKY, 3aKJIIOYAIOILIYIOCSd B KOHTPOJIE 3a MPOLECCOM M3YyYEHHs] XMMUU U BHECEHHH HEOOXOAMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX 3Tanam U
croco0aM M3y4eHHs Kypca XMMUU; BBIIOJIHATh PETPOCHEKTUBHYIO CAMOOLIEHKY, 3aKJIIOUYAIOIIYIOCs B OLIEHKE Ipoliecca U pe3ybTaTa U3y4eHus Kypca
XMMHH OCHOBHOH ILIKOJIBI, IOJBEACHUH UTOTOB HA OCHOBE COOTHECEHUS LIENEN U pe3ysIbTaTOB;

CTPOUTDH KU3HCHHLBIC U HpO(i)GCCI/IOHaJILHble IJIaHbl ¢ Y4€TOM KOHKPCTHBIX COLUAILHO-UCTOPHUYCCKUX, MOJIHUTHYCCKUX W S3KOHOMHYCCKUX yCHOBHﬁ;
0CO3HaBaTh COOCTBEHHBIE LOEHHOCTH M COOTBETCTBHUEC UX

IIPUHUMAEMBIM B JKM3HU PEILIECHUSAM; BECTH IUAJIOr HA OCHOBE PABHOIPABHBIX OTHOIICHUM U B3aUMHOT'O YBA’KECHHUSI; BBIIEIATH HPABCTBEHHBIN ACIIEKT
MOBEJCHHUSI M COOTHOCHUTDH TOCTYIKHU (CBOM M JAPYIHX JIIOJEH) U COOBITHA C MPUHATBIMU STHUECKUMH HOPMaMH; B IMpeJesiaX CBOUX BO3MOXHOCTEH
MPOTHBOJICHCTBOBATD ACUCTBUSAM U BIMSHUSAM, IPEICTABISIONIMM YTPO3Y KHU3HH, 37I0POBBIO U 0€301MaCHOCTH JIMYHOCTH U OOIIECTBA.

Iliianupyemble pe3ybTaThl 00yUYeHHS :
BbInyCKHUK HAY4YUTCH:

* ONUCHIBATEL CBOMCTBA TBépI[BIX, KUIOKUX, FaBOOGPaSHBIX BCIICCTB, BbIACIAA UX CYIICCTBCHHLIC ITPU3HAKH,



¢ XapaKTE€pu30BaTh BCIICCTBA IIO COCTaBy, CTPOCHHIO U CBOﬁCTBaM, YCTaHABJIMBATH NPUYNHHO-CICACTBCHHEBIC CBA3HM MCXKIAY JaHHBIMU
XapPaKTCPUCTHKAMH BCUICCTBA,

¢ paCKpBIBATb CMBICJI OCHOBHBIX XUMHUYCCKUX MMOHSTHH «aToM», «KMOJICKYJIay, «XUMHYCCKUH SJICMCHT», «KIIPOCTOC BCUICCTBO», «CJIOKHOC
BCIICCTBO», «BAJICHTHOCTBH», UCIIOJIb3Yys 3HAKOBYIO CUCTCMY XUMUH,

* 1300pakaTh COCTAaB MPOCTEHIINX BEIIECTB C IMOMOUIbI0 XMMHUYECKUX (POPMYI M CYLITHOCTh XUMHUYECKUX PEAKIUil C MOMOIIBI0 XMMHUYECKHX
YpaBHEHUH;

¢ BEIYUCIIATHh OTHOCUTCIIBHYIO MOJICKYJIAPHYIO 1 MOJIAPHYIHO MacCChl BEIICCTB, a4 TAKXKC MACCOBYIO JOJIHO XHMHYECKOIO 3JIEMCHTA B COCAUMHCHUAX
JJIs1 OOCHKH UX HpaKTquCKOﬁ 3HAYUMOCTH,

* CPaBHUBATh 110 COCTAaBY OKCHUJIbl, OCHOBAHMS, KUCIIOTHI, COJIH;
* KJIACCH(PHIIMPOBATH OKCHJIBI U OCHOBAHHUSI 10 CBOMCTBAM, KUCJIOTHI M COJIU TI0 COCTAaBY;
* [10JIb30BAThCS JTA0OPATOPHBIM 00OPYAOBAaHUEM U XUMHUECKOM NOCY10M;

* IPOBOJIUTH HECIIOKHbIE XUMHUYECKHE OMbIThl W HAOIIOACHUS 3a U3MEHEHHSIMH CBOWCTB BEIIECTB B IpOLlECCEe UX MPEBpaLICHHi; coO01aTh
MpaBWJIa TEXHUKH 0€30MaCHOCTH IPU MPOBEACHUH HAOII0ICHUI 1 ONBITOB;

* pa3IMYaTh SKCIEPUMEHTAIBHO KUCJIOTHI M MEI0YH, TTOJIB3YSICh HHANKATOPaMH; 0CO3HABATh HEOOXOAMMOCTh COOTIOICHUS Mep 0€30MaCHOCTH
MpU OOpAIICHUH ¢ KUCIOTaMHU U IIEJI0YaMHU.

* pacKpbIBaTh CMBICI Nepuoanueckoro 3akona . . Menneneena;
* OIUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (OPMY IEPUOANUECKON CUCTEMbI XUMUYECKUX JIEMEHTOB;

¢ XapaKTEpHU30BaTh COCTAaB aTOMHBIX AACP U PACTIPCACICHUEC YUCIIa DJICKTPOHOB 110 3JICKTPOHHBIM CJIOSIM ATOMOB XHMMHUYECKHUX 3JICMCHTOB MaJIbIX
IEpHUOa0B HCpPIOI[H‘ICCKOﬁ CHCTEMBI, a TAKXKC KaJIUA U KaJIbIIHA,

* pa3nuy4aTh BUJbl XUMHUUECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HEMOJSPHYIO U METAJUIMYECKYIO;
* 1300pakaTh JIEKTPOHHO-UOHHBIE (POPMYJIIBI BELIECTB, 00Pa30BaHHBIX XUMHUUYECKIMHU CBSI3MHU Pa3HOTO BUA;

* BRISIBJISATH 3aBUCHMOCTH CBOMCTB BEIIESCTB OT CTPOCHUSA UX KPUCTATIIMICCKUX pCH_IéTOKZ HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METATINIMYCCKHX ;



¢ XapaKTEpHU30BaTb XUMHUYCCKUEC DJICMCHTBI U UX COCAMHCHHA HAa OCHOBEC IIOJIOKCHHA 3JICMCHTOB B HCpHOI[PI‘ICCKOfI CHCTEME U OCOOCHHOCTEH
CTPOCHUSA UX ATOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUCHUE IEPUOJUYECKOrO 3aKOHA U IEPUOAUYECKOM CHUCTEMbl XMMHYECKUX DJIEMEHTOB
. U. MenneneeBa; ® 00bACHATh CYTh XUMHUYECKUX MPOIIECCOB U UX NPUHIUIHAIBHOE OTINYNE OT (PU3HUYECKUX;

* Ha3bIBATh IIPU3HAKHU U YCJIIOBUS IIPOTEKAHUSA XUMUYECKUX PEAKLIUN;

* YCTaHABIMBATh NMPUHAIC)KHOCTh XUMHUYECKOW PEAKIIUU K ONPEASIIEHHOMY THITY TIO OJTHOMY M3 KIaCCU(PHUKAIIMOHHBIX TPU3HAKOB: 1) 10 YKCIy U
COCTaBY MCXO/HBIX BEIIECTB U MPOAYKTOB PEAKINH (PEAKIIMHA COCTUHCHUS, PA3IIOKEHHS, 3aMEIICHUsT 1 00MeHa); 2) MO BBIACICHHIO FITU TOTJIOMCHHIO
TEIUIOTHl (PEaKIUU SK30TEPMUYECKHE M DHIOTEPMHUYECKHE); 3) 10 HW3MEHEHHWIO CTCTCHEH OKUCIICHUS XHUMHUYECKHX OJJIEMEHTOB (peakiuu
OKHCIIUTEIHHO-BOCCTAHOBUTEIbHBIE); 4) 110 00paTUMOCTH Ipoliecca (peakiinu o0paTuMbie ¥ HeOOpaTUMBIE),

* COCTaBJISITh YPAaBHEHHUS AJIEKTPOJIUTUYECKON TUCCOIMAIMN KHUCIIOT, LIeNI0OUel, COJei; MOJHbIE U COKpalIEHHbIE MOHHbIE YPaBHEHUS peaKIuil
oOMeHa; ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

* POTHO3UPOBATh TMPOIYKTHl XUMHUYECKUX pEaKIud 1Mo QopMmyliam/Ha3BaHUSM HCXOIHBIX BEIIECTB; OMPEACIATh HMCXOAHBIC BEIIECTBA II0
dhopmynaM/Ha3BaHHUSIM TIPOYKTOB PEAKIINH,

* COCTaBIIAITh YPAaBHEHUSI PEAKIMH, COOTBETCTBYIOUIUX MOCIIEI0BATEILHOCTH («IIETIOYKE)») MPEBpAIIeHUN HEOPTraHMUYECKUX BELIECTB Pa3IMYHBIX
KJIaCCOB;

* BBISBJIATH B IIPOLIECCE DKCIIEPUMEHTA IIPU3HAKYU, CBUACTEIBCTBYIOIIKE O IPOTEKAHUN XUMUYECKON PEaKIUu;

* [IPUTOTOBJIAATH PACTBOPBI C ONPEACIEHHON MAaCCOBOM J0JIEH pPACTBOPEHHOTO BELIECTBA;

* OIIPEAEIIATh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U LIEJI0YEH 110 U3MEHEHHIO OKPACKU MHAUKATOPOB;

* [IPOBOJUTH KAUYECTBEHHBIE PEAKIIUHU, IIOATBEPKAAIOIINE HATUYHE B BOAHBIX PACTBOPAaX BEILECTB OTACIbHBIX HOHOB

* ONPEALISITh TPUHAIIICKHOCTH HEOPTAaHUYECKUX BEIIECTB K OJTHOMY M3 U3YyUYECHHBIX KJIACCOB/TPYIIT: METAJIbl U HEMETAJIIIbI, OKCHJIbl, OCHOBAHMS,
KHCJIOTBI, COJIH;

¢ COCTaBJIATH q)OpMy.HBI BCHICCTB I10 UX HAa3BaAHUSAM,

¢ onpeCACIATh BAJICHTHOCTD U CTCIICHb OKUCJICHUS 3JICMCHTOB B BCIIICCTBAX,



* COCTaBJIATH (POPMYJIBI HEOPraHUYECKUX COETMHEHUH IO BAJIEGHTHOCTSM M CTETIEHSAM OKHCIICHHS JIEMEHTOB, a TAKXKe 3apsiiaM HOHOB, YKa3aHHBIM
B Ta0JIMIIe PACTBOPUMOCTH KHCIIOT, OCHOBAaHHI U COJIEH;

* 00OBICHATH 3aKOHOMCPHOCTU H3MCHCHUA (bHBH‘-IGCKHX U XUMHUYECKHX CBOMCTB MMPOCTBIX BCHICCTB (MCT&J’IJ’IOB u HCMGT&J’IJ’IOB) U HMX BBICIIHUX

OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTaMH BTOPOT'O U TPETHETO MEPUOIOB;
* Ha3bIBATh OOIIME XUMHYECKHUE CBOMCTBA, XapaKTEPHBIE JIJIS TPYI OKCHJIOB: KUCIIOTHBIX, OCHOBHBIX;
* Ha3bIBATh OOIIME XMMHYECKHUE CBOMCTBA, XapaKTEePHBIE ISl KAXKIOTO M3 KJIACCOB HEOPTAHUUYECKUX BEIECTB: KUCIOT, OCHOBAHUM, COTIEH;
* MPUBOANTH IPUMEPHI PEAKITUI, TOATBEPKAAIOIINX XUMHUECKHUE CBOMCTBA HEOPTAHMUECKUX BEIIECTB: OKCHUJIOB, KHCIIOT, OCHOBAHHIA U COJICH;
* OIPENICIATH BEIECTBO-OKUCIUTENb H BEIIECTBO-BOCCTAHOBUTENh B OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUIX;
* COCTaBJISITh OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIN OasiaHC (7151 MU3YYEHHBIX PEAaKIIHiA) 110 MPEII0KESHHBIM CXEMaM PEaKIIHiA;
* POBOJIUTH JIAOOPATOPHBIE OTIBITHI, MOATBEPKIAIOINE XHMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKHUX BEIICCTB;
BoinyckHuk noiyuum 603mo0x#CHOCHIb HAYUUMBCA:
* 2PAMOMHO 0OPAWAMBCSL C BEUECNBAMU 8 NOBCEOHEBHOU HCUZHU,
* 0CO3HABAMb HEOOXOOUMOCTb COONIOOEHUS NPABUL IKOJIOSUYECKU DE30NACHO20 NOBEOEHUSL 8 OKPYICAtowell NPUpoOHOU cpeoe;

* NOHUMAMb CMBICA U HEe0OX00UMOCMb COONI00eHUs npe()nucaﬂuﬁ, npe()fzazaeszx 6 UHCMPYKYUAX NO UCNOJTb306AHUIO JleKapcme, cpe()cme

ObLIMOBOU XUMUU U OD.;

® UCNOIB306AMDb npuoépeméﬂﬂbze Kllrouesvble KOMNEMERMHOCMuU npu 6blNnoJIHEHUU UCCne008amenbCKux npoeKmoes no u3y4eHuro C@OIZCWIS, cnoco6os
NOJIy4YeHUsl U pacno3nasaHusl eeujecms,

* pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YA CPeOCmea YCMHOU U NUCOMEHHOU KOMMYHUKAYUU npu pabome ¢ meKcmamu
VueOHUKa U OONOIHUMENbHOU JUMePamypol, CNPABOYHbLIMU MAOTUYAMU, NPOAGTAML 20MOBHOCHb K Y8ANCEHUIO UHOU MOYKU 3PEHUSL NPU 00CYHCOeHUU
Pe3yIbmamos 8blNOJIHEHHOU pabombi;

* 00bEKMUBHO oyerueamos umj)op/wauu;o 0 eeujecmedx U XumMudecKux npouyeccax, KpumudeckKu OmHOCUMbCA K ncee()onaytmoﬁ uch)opMauuu,
H6006p00066CI71H012 pexiame, KaCQIOLL;eIZCﬂ UCNOTIb306AHUA PA3TIUYHBIX 6€UECMNE.

® 0CO3HABAMb 3HAYEHUE meopemudecKux 3HAHUL OIS npaKmuquKoﬁ oesamenbHoOCmu yenoeeKka,



® onucoeleambs U3Y4EHHbIE 00beKmbl Kax cucmembspl, NPUMEHAA JI0CUKY CUCMEMHO2O0 AHAIU3A,

® NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX nepuoduuecmﬁ cucmembl XUMUYECKUX JIeMEeHMO8 0Jisi 0ObACHEHUs. U npec)@uc)enuﬂ ceolCma8
KOHKpDEMHbLX seujecme,

* passusams UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM Yy OleHUs 3HAHULl 00 UCMOPUYU CIAHOBTIEHUSL XUMUYECKOU HAYKU, €€ OCHOBHbIX
NOHAMUU, NEPUOOULECKO20 3AKOHA KAK 0OHO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObL, A MAKIHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

¢ cocmaeiisinb MoJeKyIsApHbvle U noJiHble UOHHble YPABHEHUA NO COKpaLI/;éHHblM UOHHbIM YPABHEHUAM,

® npu@odumb npumepbol peakuuﬁ, noc)m@epafcdaiomux CyuecmeoeaHue 63aumocesisu Meafcdy OCHOBHbIMU KIACCAMU HEeOPpcAHUYECKUX seuiecme,
® NPOCHO3UPO6ANb pe3ylbmanibl 8030€elCmeEuUsl Pas3iludHblx qbaKmopoe HAa U3MEeHeHUue ckopocmu XUMUYECKOU peakyuu,

® NPOCHO3UPO6ANb pe3ylbmanibl 6030elicmeust Pa3IuUdHbIX qbaKmopoe HA CMeenue XuMu4ecKkozco pasHosecusl.

® NPOCHO3UPO6ANTL XUMUYUECKUE ceoticmea geuecme Ha OCHoge Ux cocmaesa u CmpoOeHusl,;

® NPpOCHO3UpPO6ANtb CnocooHoOCmb eeulecmea nposeiiims OKUciumelbhvle Ul 60CCMAHOBUMENIbHbLE ceolicmsa ¢ yllén’IOM cmenenel OKUCIeHUs
J1eMeHmoe, G)COO}ZH/[I/DC 6 eco cocmaes,

® 8blA6JIANTb CYUlecmeoeaHiue 2eHemMUYecKoll 83aUMOC8s3U Meafcdy sewecmeamu Gpﬂ()y.' npocmoe eewyecmeo — OKCUO — zquOKcud — COJlb,

® Op2aHuU306blI8AMY, npoeodumb YHYeHUu4ecKue npoexKmaol no UCCIe00B8AHUIO CBOUCE sewecme, UMerux 8Al)CHOeE nNpaKkmu4ecKkoe sHa4eHue.



TemaTn4eckoe NJIaHMPOBaHNe Y4eOHOr0 MaTepuasa

Ne Hazpanue riaBel Komnuectso | Ilpaktnueckue | KoHTposibHBIE
TJIaBbI 4acoB paboTsl paboThl
Benenue. OOmiasi xapakTepUCTUKA XUMHUYECKHUX 3JICMEHTOB M XUMHYECKHUX PEakIuii. | 6 Nel
Ilepuognueckuit 3akoH u Ilepmoamueckas cucTeMa  XMMHMYECKUX  DJIEMEHTOB
JI.1.MenneneeBa
1. Meranmibl 18 Nel-3 No2
3. Hewmeranmbt 28 Ned-6 Ne3
5. O06o001enre 3HaHUH MO0 XMMUU 33 Kypc OCHOBHOM mikoJbl. [Toaroroska k ['MA. 10 Ned
6. Peseps 4
Utoro 68 6 4
TemaTuyeckoe MmiaHupOBaHUE MO XUMHH B 9 KJ1acce
Ne Tema Kon-Bo Hara Hcnons3oBanue
000pyoBaHUS
4acoB
oeHTpa «Touka pocTa»
BBenenue. O01masi XapakTepuCTHKA XUMUYECKUX JIEMEHTOB U XMMUYecKUX peakuuid. [lepuoanyecknii 3aKoH 1
nepuoaAnvecKas cucreMa xumnueckux iemeHToB/[.M.MenneneeBa. (104.)
1 XapaKkTepucTHKa XUMUYECKOTO 3JIeMEHTa HAa OCHOBAHHH €ro MojoxeHus B | 1
[Tepuonnueckont cucreme /. 1. MenneneeBa
2 CBolicTBa OKCHJOB, KHCJIOT, OCHOBaHMH M cojed B cBere Teopuu | 1




BHGKTpOHHTquCKOﬁ Jucconuanv U1 OKUCJICHUA-BOCCTAHOBJICHU A

3 AMpoTepHbIe OKCHJIBI U THAPOKCHIBI

4 [Tepuonuueckuii 3akoH u Ilepuonuueckas cucrema JI. M. MenneneeBa B
CBETE YUYEHHS O CTPOCHUU aTOMa

S) XuMH4ecKasl OpraHu3anus ;KUBOM U HEXKUBOU IIPUPOBI

6 Krnaccudukanus XHMHUECKUAX PEAKIIUH 0 PA3INYHBIM OCHOBAHHSIM

7 IIonsATHE O CKOPOCTH XMMHMYECKOW peakuuu. JeMOHCTPALHOHHBIA ONbIT [TpubGop [ wWLTIOCTpALUK
Ne 2 «M3ydyeHue BIHMAHMS PAJIUYHBIX (PAKTOPOB Ha CKOPOCTh 3aBUCUMOCTH CKOpOCTH
peakuum» XUMHYECKOM  peakuuud  OT

YCJIOBUU

8 KaranmuzaTopst

9 O06001IeHre ¥ cucTeMaTru3aus 3HaHUH 110 TeMe «BBeneHue»

10 Kontpoabnas padoraNel

no teMe «BBenenne»

Tema 1. Metasuisbl (144.)




11

[Tonoxenue »smemeHToB-MeTaiioB B Ilepuoamueckoit cucreme J[. U.
MeHneneeBa U 0OCOOEHHOCTH CTPOCHHSI WX aTOMOB. DU3MUYECKHE CBONCTBA
MeTtaioB. CIaBbl

12 XUMHUYECKHE CBOMCTBA METAJIOB
13 Mertainmnst B ipupoe. O01ue crnoco0bl UX MOTy4eHUs
Pemrenue pacueTHbIX 3aa4 ¢ HOHIATHEM MACCOBAs 008 8bIX00A NPOOYKMA
14 [TonsiTHE O KOPPO3UU METAIIOB
15 [Ilenounbie MeTaIIIBL: OOILAs XapaKTEPUCTUKA
16 CoenuHeHus HIEIOYHBIX METAIIOB
17 [lemouHO3eMeNbHBIC METAJUIBI: 00IIast XapaKTePHUCTHUKA
18 CoenuHeHus 1METOYHO3EMENIbHBIX MeTa/lIoB. JlabopaTopHblii onbiT Ne 11 JlaT4uK 31€KTpOnpOBOAHOCTH,
«B3aumoaeiicTBHe H3BECTKOBOM BOJbI C YIJIEKUCJIBIM Ia30M». MarHuTHas Mellanka, mpudop
JUISL TIONYYEeHHUS Ta30B WIH
anmapar Kunna
19 AIOMUHUHN — MIEpeXOIHbIN 31eMeHT. PU3NUecKue U XMMUYECKUE CBOMCTBA
amomunus. [lonydyenne u npuMeHeHue aTfOMUHUS
20 CoenuHeHus aTIOMUHHUS — OKCHJI U THAPOKCHU/T, UX aM(DOTEpHBIN XapaKTep.
21 Keneszo — anement VI rpynner mobounoit moarpynmsl. dusnueckue u
XMMHYECKHE CBOMCTBA keJe3a. Haxoxnenue B npupoe.
22 Coenunenus xene3a +2,+3 UX Ka4eCTBEHHOE omnpeseieHue. [ eneTnueckue JlaTuuk maBiaeHUs

panel  Fe'n Fe*. Jla6oparopusrii onmbir Ne 12 «OKHCIIeHHE *Kele3a BO




BJIA’KHOM BO3yXCH»

IpakTukym 1. «CBoiicTBa MeTAJIJIOB H HX COeTHHEHH» (2 U)

23-24 | TlpakT4eckas padora Ne3
Pernrenne sKcriepuMEHTANBHBIX 33]a4 Ha paclio3HABaHHWE W TMOJTyUCHHE
COEAMHEHUIN METAJIIIOB

25 O060061eHne 3HaHu# Mo TemMe «MeTasuTby

26 KonTtpoabsnas pa6ora Ne2 o reme «MeTanish»
Tema 3. HemeTtannl (284.)

27 OOm1ast xapaKTepUCTHKA HEMETAJIIOB

28 OO0mre XUMUYECKHE CBOWCTBA HEMETAJIIIOB.
Hemeramtsl B mpupoe 1 criocoObl X OTYYCHUS

29 Bomopon

30 Bona

31 l"ayiorensr: o0mmas XxapakTepUCTHKA

32 CoenuHEeHNs TaJIOTEHOB

33 Kucnopon

34 Cepa, ee pusznueckre 1 XUMUYECKHE CBOKMCTBA

35 CoenuHeHus cepsl

36 CepHast KUCIIOTa KaK AJIEKTPOJIMT U €€ COJIU




37

CepHast KuCIIOTa KaK OKHCIHTENb. [lodydeHune u mpuMeHEHUE CEpHOU
KHCIIOTBI

38 A3OT 1 ero cBoiicTBa
39-40 | Ammuak u ero coeuHeHus. Conu aMMOHUS
41 Oxcunpl a30Ta A30THAs KUCJIOTA KaK JIEKTPOIIUT, €€ IPUMEHEHUE
42 ABOTHas KHCJI0TA KaK OKUCIIUTEIb, €€ TOJTydeHHE
43 dochop. Coenurenust pocdopa. [Torstue o hochopHBIX yIOOPEHUIX
44 VYrnepon
45 Oxkcupl yriaepoaa
46 VYronbHas KUcnoTa u e€ conu. KecTKocTh BOJbI M CLIOCOOBI €€ yCTpaHEeHUs
47 Kpemunit
48 CoenuHeHNs KPEeMHUS
49 CunukaTtHasi IpOMBIIIEHHOCTb
50 O6006mmeHue o Teme «Hemeramib
o1 KonTtpoabsnas padora Ne3 no reme «Hemerannsn»
IpakTukym 2 «CBoiicTBa coequHeHNIT HeMeTALI0BY (3 1)
52 IIpakTuuyeckas padora Ne4d
Pemienue skcriepuMeHTaIbHBIX 3a7a4 110 TeMe «lloarpymnmna raroreHoB»
53 IpakTyeckas padora Ne5

Pemenue sxcriepuMeHTanbHBIX 3a1a4 1o Teme «I[loarpymnmna kuciopoaa»




54

IIpakTnyeckas padora Ne6

[Tony4yenue, cobupanue 1 pacro3HaBaHHE ra30B

Tema 5. O6001IeHHEe 3HAHUI 110 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI.
IToaroroBka k urorosoii arrecranun (I'MA) (104.)

55 [Mepronnueckuii 3akoH u Ilepuoamdeckas cucrema JI. M. MeHneneeBa B
CBETE TEOpUU CTPOCHMSI aToMa. 3aKOHOMEPHOCTH H3MEHEHHsI CBOMICTB
AJIEMEHTOB M WX COEIMHEHUH B TMeEpUOJaX U TpyINax B CBETe
NpPEJCTaBICHUA O  CTPOGHHH  aTOMOB  DJIEMEHTOB. 3HayeHue
[Tepuoanueckoro 3akoHa

56 Bunet xumuyeckux cBsized M THUNBI  KPUCTAUIMYECKUX PELIETOK.
B3auMoCBsA3b CTPOCHHUS U CBOWCTB BELIECTB

o7 Knaccudukanumss XUMHYECKUX peEaKkIUil 10 pa3IudHbIM MPU3HAKAM.
CKOpOCTh XMMHUUYECKUX PEAKIIHI

58 Jlucconumanus 31eKTPOIIMTOB B BOJAHBIX pacTBOpax. MloHHbIe ypaBHEHUS
peakuuii

59 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUN

60 Knaccudukanus HeopraHu4ecKuX BEIIeCTB

61 CBoiicTBa HECOPTAHMYECKUX BEIIECTB

62 I'enernueckue psapl MeTalIa, HEMETallla U IEPEXOIHOT0 METalIa

63 Tpenunr-rectupoBanue no BapuantaM ' MA npouuisix JeT U JeEMOBEPCUHN

64 KonTtpoabnas padora Ne4 Pemnenne [ 1A




65 Pemenue pacueTHbIX 33124 1
66 . Pemienue pacueTHbIX 3a1a4 1
67 Pemenue pacueTHbIX 33124 1
68 [TpomexyTouHas aTTecTamus 1
Bcero: 68
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