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I[osicHuTeILHAS 3alIUCKA
Pabouas mporpamma yueOHOTo mpeAMeTa XMMHUS Ha YPOBHE OCHOBHOTO OOILIero oOpa3oBaHMs COCTaBJIeHA Ha
OCHOBE:!

1. OenepanbHOTO  TOCYJAapCTBEHHOTO  00pa3oBaTelbHOTO — CTAaHAApTa CpeAaHero  odOmero  oOpa3oBaHUs,
yrBepkaeHHoro Ilpukazom MunucrepcrBa obpaszoBanus u Hayku Poccuiickoit ®enepanuun ot 17.05.2012 r. Ne
413 (¢ m3MeHEHUSAMH W JIomnoiHeHusMHu oT 29 mekabps 2014 r., 31 mexabps 2015 r., 29 umions 2017 r., 24
ceHTs0ps, 11 mexadps 2020 1.);

2. Pabouas mporpamma mo XUMHUH - pean3yeTcsi HA OCHOBE aBTOPCKOM MPOrpaMMbl Kypca XUMHH JJISl yYaruxcs
8-9 kmaccoB 00m1e00pa3oBaTeNbHBIX yUPEKICHUN astopa H.H. Tapst  (I'apa H.H. IIporpamms
o01meo0pa3oBaTeNbHBIX yupexaeHuil. Xumus.- M.: IIpocsemenwne, 2015 r.).

3. Paboueii mporpaMMbl BOCTIUTaHUs, YTBEPKASHHOH npukazoM aupektopa MBOY COIL Nel Ne ot 14.09.2022 .
Ha m3ydenue «xumum» B 8-9 Kimaccax OTBOAMTCS mo 2 vaca B Hexmemo (68 vacoB B roj, 136 wacoB 3a aBa rona).
Peanmzarust pabodeid mporpaMMbl OCYIIECTBIIIETCS C HUCIOIB30BAHUEM YI€OHO-METOJMIECKOTO KOMITJIEKTA:

— Tabpuensa O.C. Xumus 8 kinacc. Y4eOHUK Jiist 001me00pa3oBaTeibHbIX yupexkaenuid. — M.: JIpoda, 2021. — 289c.
— TI'abpuensia O.C. Xumust 9 xinacc. YueOHUK i 001ieo0pa3oBaTeNbHbIX yupexaenuii. — M.: JIpoda, 2021. — 319c.
(mmeetrcs B (emepampbHOM TiepedHE YYEOHHMKOB, PEKOMEHIOBAaHHBIX MuUHHCTEPCTBOM 0Opa3oBa-HusA Poccuiickoit
Qenepani K WCMOIB30BAHUIO B 00pa30BaTENBHOM Iporecce B 00meoOpa3oBaTtenbHBIX yupexaeHmsx Ha 2021/2022
yueOHBIN TON)
BoinyckHHK Ha 6230BOM YpPOBHE HAYYUTCH:
XapaKTepH30BaTh OCHOBHBIE METOBI TIO3HAHWS: HAOIIOICHNE, H3MEPEHUE, DKCIIEPUMEHT;
OTMCHIBATH CBOMCTBA TBEP/IBIX, XKUIAKUX, ra3000pa3HbIX BEIECTB, BHIACIS X CYIIECTBEHHbBIC IPU3HAKHY,
PacKpbhIBaTh CMBICT OCHOBHBIX XHMHYECKHUX TIOHITHH «aToM», «MOJIEKYJIa», «XHUMHUYECKHH OJIIEMEHT», «IpPOCTOe
BEIIIECTBOY, «CI0XKHOE BEIMIECTBOY, «BATEHTHOCTDY, «XUMUYECKAs PEAKIUs, UCIIONb3Ys 3HAKOBYIO CUCTEMY XUMHUH,
PacKphIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYIIAPHON TEOPHH;
pa3nuyath XUMHUYECKHE U PU3HYECKHE SIBICHMS,;
HA3bIBaTh XUMHYECKUE IIIEMEHTHI;
OTIPEZIETISATH COCTAB BEIIECTB 10 MX (opMyIiaMm;
OTIPEJIENIATH BaJICHTHOCTh aTOMA 2JIEMEHTa B COSIMHEHUSX;
OTIPEJICINISATh TUI XUMUYECKUX PeaKlnii;
Ha3bIBaTh MMPU3HAKHU U YCIIOBHS MPOTEKAHUS XUMUYECKIX PEaKIIHIA;
BBISIBIISITH MIPU3HAKH, CBUCTEIBCTBYIONINE O IPOTEKAHNN XUMHUECKOW PeaK[Uy MPH BBHITIOTHEHUH XUMHUYECKOTO OIIBITA;
COCTaBJIATh (POPMYIIBI OMHAPHBIX COCTUHECHU;
COCTaBIISITh YPABHEHUSI XUMUYECKIX PEaAKIIH;
co0JIF01aTh TipaBHiIa 0€30MacHOM paboTHI IPY MPOBEICHUH OIBITOB;
MOJIH30BAThCSI TA00PATOPHBIM 000PYIOBAHUEM U TIOCYIOH;
BBIYHUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
BBIUHCIISITH MACCOBYIO JIOJTF0 XUMHYECKOTO JIeMEeHTa 0 (hopMyJie COeANHEHNUS;
BBIYHUCIISITh KOJIMYECTBO, 00BEM MIIH MaccCy BEIIECTBA M0 KOJIMYECTBY, 00BEMY, MAaCCe PEareHTOB MU MMPOAYKTOB PEaKIIUH;
XapaKTepu30BaTh PU3HYECKHE M XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOIa ¥ BOJIOPO/IA;
MoJTy4aTh, COOUPATh KUCIOPOJ U BOAOPOL;
pacro3HaBaTh OIBITHEIM IyTEM Ta3000pa3HbIe BEIIecTBa: KHCIOPOI, BOAOPO/;
*  pacKpbIBaTh CMBICI 3aKOHA ABOTIPO;
*  pacKpbhIBaTh CMBICI IOHATHH «TETLTOBON APHEKT peaKIum, «KMOJISPHBIA 00BEM»;
*  XapaKTepu30BaTh (YM3MUYECKUE W XUMHUECKUE CBOWCTBA BOJIBL;
*  pacKpbIBaTh CMBICI IIOHSATHUS «PACTBODPY;
*  BBIYHCISITH MAacCOBYIO JIONIIO PACTBOPEHHOT'O BELIECTBA B PACTBOPE;
*  TPUTOTOBJIATH PACTBOPHI C ONPEAEICHHON MacCOBOM JJ0JIel pacCTBOPEHHOTO BEILLECTBA,;
*  Ha3bIBaTh COCJMHEHUS N3YUSHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;
*  XapakTepu3oBaTh (HU3NYECKHUE M XHMMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HEOPIaHUYECKUX BEIECTB: OKCHIIOB,
KHCJIOT, OCHOBAHUH, COJICH;
*  OIpenensiTh MPUHAAJIECKHOCTD BEIIECTB K ONPEIeIEHHOMY KJIACCY COSINHEHUH;
*  COCTaBIATH (HOPMYIIBI HEOPTAHUUECKUX COSIMHEHNH H3YUYEeHHBIX KIIacCOB;
*  TPOBOAWTH ONBITHI, TOJTBEPIKIAIOIINE XUMUIECKHE CBOMCTBA H3YYEHHBIX KJIACCOB HEOPTaHMYECKHUX BELIECCTB;
*  pPacmo3HaBaTh OMBITHBIM IIYTEM PAaCTBOPHI KHCJIOT M IIEN0YEH 10 U3MEHEHNIO OKPACKH MHINKATOPA;
*  XapaKTepH30BaTh B3aWMOCBS3b MEKIY KJIACCAMU HEOPTaHUUECKUX COEJIMHEHNUH;
*  packpbiBaTh cMbich [lepuonuueckoro 3akona JI.1. MeHneneena;
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OOBSACHATh (PM3MYECKUN CMBICTT aTOMHOTO (IOPSAAKOBOTO) HOMEpPAa XHMHYECKOTO SJIEMEHTa, HOMEPOB TPYIILI U

nepuoja B nepuoaudeckoit cucreme .M. Menneneena;

OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS] CTPOCHHS aTOMOB, CBOWCTB DJIEMEHTOB B IpPEIENaX MaJbIX IEPHOJIOB H

[JIABHBIX TOJTCPYIIIL;

XapaKTEePU30BaTh XUMHUYECKUE 3JIEMEHTHI (OT BOJIOPOJA J0 KaJbIMI) HA OCHOBE UX IMOJIOKCHUS B MEPHOAMYCCKOM

cucteme /.M. MenzaeneeBa u 0COOEHHOCTEH CTPOCHHS HX aTOMOB;

COCTABJISITh CXEMBI CTPOCHHSI aTOMOB TIEpBBIX 20 3IIeMEHTOB IieproanIeckoi cucteMsl J.M. Menneneesa;

PAaCKpBIBATh CMBICI IOHSITHH: «XUMHUECKAs CBS3bY, «AJEKTPOOTPHUIIATEIIBHOCTEY,

XapaKTepPU30BaTh 3aBUCUMOCTh (DU3MYECKUX CBOWMCTB BEIIECTB OT THUIA KPUCTAIMYSCKON PEIICTKH;

OTIPE/IETISATH BUJI XUMUYECKON CBSI3M B HEOPTAaHUYECKUX COSAMHEHUSX;

M300paxkaTh CXEMBI CTPOSHUS MOJICKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMU XUMUYCCKUX CBS3CH;
PACKpBIBAaTh CMBICI TOHSITHH «HOHY», «KATHOHY», «AHUOH», <OJEKTPOJIUTHD), «HEIEKTPOIUTHD, «3JIEKTPOIUTHICCKAS
TUCCOITUAITHS, «OKHCITUTEINDY, «CTENEHh OKUCICHHSD «BOCCTAHOBHUTEIBY, OKHUCICHNEY, «BOCCTAHOBIICHHUE);
OTIPE/IETISITh CTENEHh OKHCIICHUS aTOMa DJIEMEHTa B COSIMHEHNN;

PacCKpBIBAaTh CMBICI TEOPUH DIEKTPOIUTUUECKON AUCCOIUAIINY;

COCTABJISITh YPABHEHUS JICKTPOIUTHYECKON AUCCOLUALUN KUCIIOT, HIEI0YEH, CoNel;

OOBSICHATH CYITHOCTD MIPOIIECCa AIEKTPOTUTHYECKON JUCCOIUAIIMN U PEaKINii HOHHOTO 0OMeHa;

COCTAaBJIATH MOJIHBIC U COKPAIICHHBIC HOHHBIC YPAaBHCHUS PCAKIIUN 06M6Ha;

OIPEACIISATh BO3MOXKHOCTh MTPOTEKAHUS pEaKIMi HOHHOIO 0OMEHa;

MIPOBOIUTH PEAKIINHU, TIOJTBEPKIAOIINE KaueCTBEHHBIN COCTaB PA3IMYHBIX BEIIECTB;

OTIPEIEIATh OKUCIUTEIh U BOCCTAHOBUTEIIH;

COCTaBJIATh YpaBHCHUA OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pCaKHHﬁ;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEAKIIHH;

KJIACCU(HUIMPOBATh XHMHUYECKUE PEAKITUH 110 PA3ITUIHBIM MTPH3HAKAM;

XapaKTEpU30BaTh B3aUMOCBS3h MEXIY COCTABOM, CTPOCHUEM M CBOMCTBAMU HEMETAIJIOB;

MPOBOJNTH OMBITHI IO TMONYYEHUIO, COOMPAHWI0O W H3YYCHHIO XWMHUYECKHX CBOMCTB Tra3000pa3HBIX BEIIECTB:
YTIEKUCIIOTO Ta3a, aMMIaKa;

pacrio3HaBaTh OIIBITHBIM ITYTEM I‘a3006p33HI>IC BCIIIECCTBA: er’ICKHCJII:Iﬁ ra3 1 aMMHaK;

XapaKTepU30BaTh B3AUMOCBS3h MEXIY COCTaBOM, CTPOSHHUEM U CBOMCTBAMU METAIIJIOB;

Ha3bIBaTh OpPTaHWYECKHE BEIIeCTBA MO WX (QopMyse: METaH, dTaH, 3TWJICH, METaHOJ, ATAHOJ, TJIHIEPHH, YKCYCHas
KHUCJIOTa, aAMHHOYKCYCHAsI KUCTI0Ta, CTEApUHOBASI KMCJIOTA, OJICMHOBAs KUCJIOTA, TTII0K034;

OIICHUBATH BIMSHUE XUMHUIECKOTO 3arpsI3SHCHHSI OKPY>KAFOIIEH cpeibl Ha OPTaHU3M YEIIOBEKa,

TPaMOTHO OOpAIaThCs C BEIECTBAMH B ITOBCEIHEBHOM KU3HU

OTIPEETSATh BO3MOXHOCTh MPOTEKAHHUS PEAKIINi HEKOTOPBIX MPEACTABUTENCH OPraHWYECKUX BEIIECTB C KHCIOPOJIOM,
BOJIOPOJIOM, METAJJIAMU, OCHOBAHUSMH, TAJIOTCHAMH.

BI)IHyCKHHK MOJYYHUT BO3MOKHOCTb HAYYUTLCH:

8b106USAMD U NPOBEPSN IKCNEPUMEHMATLHO SUNOME3bl 0 XUMUHECKUX CBOUCMBAX 6euecme Ha OCHO8e UX coCmasa u
Ccmpoenus, ux CnOCOOHOCMU 6CMYNamy 8 XuUMuueckue peakyuu, 0 xapaxkmepe u npoOyKmax pasiudHulX XUMUYECKUX
peaxyuii;

Xapaxkmepuzo8ams ewecmaa no coCmagy, CIMpoeHuio U C8OUCMEAM, YCMAHABIUBAMb NPUHUHHO-CLe0CTNBEHHbLE CBA3U
MeACOY OAHHBIMU XAPAKMEPUCMUKAMU BEUeCNBa,

coCcmagnamy MOAEKYIAPHbIE U NOIHblE UOHHbLE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM YPAGHEHUAM,

NPOCHO3UPOBAMb CHOCOOHOCMb 8eujecmed NPOSAGIAMb OKUCIUMENbHbIe UL 80CCMAHOBUMENbHbLE CEOUCMBA C YHEemoM
cmenerell OKUCIEHUsl 2IEMEHNO08, BX00AUUX 8 €20 COCINAB;

cocmagnamy ypasHenus peakyuil, COomeemcmsyouux noc1e008amenbHOCmu npeepaujeHull HeopeaHu4ecKux eeuecms
PA3IUYHBIX K1ACCO8,

66106U2ATNL U NPOBEPAMb IKCNEPUMEHMATLHO SUNOME3bl O Pe3VAbmamax 8030eliCmeus pasiuidHbX (Qaxmopos Ha
U3MeHeHue CKOPOCMU XUMUHLECKOU PeaKyuu;

UCNOIL306AMb NPUOOPEmeHHble 3HAHUA 15l IKONOLUYECKU 2PDAMOMHO20 NOBEOeHUsl 8 OKpYicalowell cpede;
UCNONb306aMb NPUOOPEemenHble Kaouesble KOMNEMeHYUul Npu 6bINOTHEHUU NPOEKMO8 U YUeOHO-UCCAeO08AMENbCKUX
3a0a4 NoO U3YYEHUI CEOUCMS, CHOCOO08 NOLYHEHUs. U PACNO3HABAHUS 8EWECNG;

00bEKMUBHO OYEHUBANb UHDOPMAYUIO O BEUECNBAX U XUMULECKUX NPOYeccax;

KpUMu4ecky OMHOCUMbCSL K NCEeBOOHAYUHOU UHpOpMayuu, He00OpOCOBeCmHOU peKiame 6 CpeoCcmeax MAacco8ol
ungopmayuu;

0CO3HABAMb 3HAYEHUE MEOPeMUYECKUX SHAHULL N0 XUMUU OJi1 NPAKMUYECKOU 0essmelbHOCMU Yel06eKd;
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co30asams MoOeau U cxemvl Ol peuleHust Y4eOHbIX U NO3HABAMENbHLIX 3A0ay, NOHUMAMb He0OX00UMOCHb
CcOOI00CHUs. NPEONUCAHUL, NPEONAeAeMbIX 8 UHCMPYKYUIX O UCNOIb308AHUIO TEKAPCMS, CPEOCmE OblMo8ol Xumuu u

op.

.HI/I‘IHOCTHI)IC, MeETANpPEAMETHbIC U NPECAMETHBIC PE3YJIbTAThl 0CBOCHUSA y‘lCﬁHOFO npeamera «XHUMHS»:
JIMYHOCTHBIMH pe3yabTaTaMM U3YyUYCHHUSA IPEAMETA «XUMHUS» SIBIISIOTCS CJICOYIOIINEC YMCHUSA!

OCO3HABATh EMHCTBO M LEIOCTHOCTh OKPYXKAIOIIEr0 MHUpa, BOSMOXKHOCTH €r0 MO3HaBaeMOCTH M OOBSCHUMOCTH Ha
OCHOBE JTOCTH>KEHHUI HAYKU.
HOCTENEHHO BBICTPAaUBAaTh COOCTBEHHOE 1I€JIOCTHOE MUPOBO33pEHHUE:!
0CO3HaBaTh MOTPEOHOCTH ¥ TOTOBHOCTH K caMO0OOPa30BaHMIO, B TOM YHCIIE U B pAMKAX CaMOCTOSITEIIbHOM JesITeTbHOCTH
BHE THMHA3M1H;
OLICHUBATH JKU3HEHHBIE CUTYallMH ¢ TOUYKH 3peHHs1 0€30IacHOr0 00pa3a >KU3HU U COXPaHEHUS 30POBbS;
OLIEHMBATH SKOJIOTUYECKUH PUCK B3aUMOOTHOILICHUI YEIOBEKa U IPUPOIBL.
YUHUTBCSI HCIIOJIB30BAaTh CBOW B3IJLIIBI HA MHUP IS OOBSICHEHMS DA3NUYHBIX CHUTYaIlMid, PEIICHHS BO3HHUKAIOIINX
npoOJIeM 1 M3BJICYCHUS KU3HEHHBIX YPOKOB.
0CO3HAaBaTh CBOM MHTEPECHl, HAXOAUTh U M3y4aTh B y4eOHHMKax MO Pa3HbIM IpeAMeTaM Mmarepuan (M3 MakCUMyma),
MMEIOIINI OTHOIIEHHE K CBOUM HHTEPECaM.
UCTIONH30BaTh CBOM MHTEPECH! IS BEIOOpA MHIMBHIYAIBHOM 00pa30BaTeIbHON TPACKTOPHH, TOTCHIMAIBHON Oy Iymieit
npodecCuu U COOTBETCTBYIOIIET0 MPOGUIEHOTO 00pa30BaHusL.
nproOpeTaTh OMBIT yYacTHs B AeNaX, MPHUHOCAIINX MOJb3Y JFOISM.
YUUTBCSI CAMOCTOSITENIFHO BBHIOMpPATh CTHJIb ITOBEACHHS, IPHUBBIYKH, oOecrieunBaronie O0e30macHblii 00pa3 JKU3HH U
COXPAaHEHHUE 3[J0POBbSI — CBOETO, a TAKXKE OIM3KUX JTIOJEH U OKPYKAIOIIUX.
YUUTBCA CaMOCTOATCIBHO MPOTUBOCTOATHL CHUTyalldsIM, IIPOBOHUPYIOIIHMM Ha IIOCTYIIKH, KOTOPBIC YI'POXAIOT
0€301acHOCTH U 3/I0POBEIO.
BEIOMpaTh TOCTYIIKY, HalleJIeHHbIE Ha COXpaHEeHHe W OepeXHOe OTHOIIEHHE K MPHpOJe, OCOOCHHO YKUBOW, M30eras
MPOTHBOIOJIOKHBIX MTOCTYIIKOB, TOCTENIEHHO y4ach U OCBaMBasi CTPATETUI0 PAlOHAIILHOTO MPUPOOTIOIH30BAHHSL.
YUHUTBCS yOSKAATh APYTHX JIIOJIEH B HEOOXOAMMOCTH OBIIA/ICHHS CTPAaTETHel pallioHATBHOTO TPUPOIOTIOIH30BAHUSL.
UCTIONb30BaTh JKOJOTMYECKOE MBIIUICHHE /IS BBIOOpa CTpaTeruy cOOCTBEHHOTO IOBEACHHS B KAadeCTBE OJHOM M3
INEHHOCTHBIX YCTAHOBOK.
CPEACTBOM pa3BUTHS JINYHOCTHBIX PE3YJILTATOB CIIyKaT y4eOHBIH MaTepual W NMPOAYKTHBHBIC 3aJaHusl ydeOHUKa,
HalleJICHHBIE Ha 0-[0 JIMHHUIO PA3BUTHS — YMEHHE OICHUBATH IIOBEJCHUE YEIOBEKAa C TOYKH 3PEHHS XUMHUYECKON
0€30MacHOCTH MO OTHOILIEHUIO K YEJIOBEKY U IIPUPOJIE.

MeTtanpenMeTHBIMH pe3yJbTaTaMM H3Y4eHUs Kypca « XUMUsD» ABIsieTcs] POpMUpOBaHUE

YHHUBEPCAIbHBIX YU€OHbIX 1€HCTBUI:

PeryasituBHble:
CaMOCTOSITEIbHO OOHApYKWBaTh U (POPMYJIMPOBATh yueOHYIO MpoOJeMy, ONMpeleNaTh 1elb Y4eOHOH JesTeNbHOCTH,
BBIOMPATh TEMY IIPOEKTA.
BBIJIBUTaTh BEPCUU PEIICHHUs MPOOJIeMbl, 0CO3HABATh KOHEUHBIH PE3yNbTaT, BHIOMPATh U3 NMPEIUIOKEHHBIX U HCKATh
CaMOCTOSITETIbHO CPEACTBA AOCTHKEHUS IIeITH.
¢ (MHIWBUIYaTIbHO WK B TPYIIIIE) IUIAH PEICHHUS MPOOIEMBI (BBITOIHEHHUS IPOEKTA).
paboTas 10 MJIaHy, CBEpATh CBOM ACUCTBHS € LIEIBIO U, IPH HEOOXOJUMOCTH, UCHIPABIIATEH OLIMOKH CAMOCTOSATEILHO.
B IMAJIOTE C YUYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOATENILHO BEIPAOOTaHHBIE KPUTEPUU OLICHKH.

Ilo3HaBaTeJLHLIE:

aHaJIN3UPOBATh, CPABHUBATH, KIACCU(PUIIMPOBATE U 0000maTh (aKThl U SIBICHUS. BBISABIATH MPUYMHBI ¥ CIEICTBUSL
MPOCTHIX SIBJICHUH.

OCYIIECTBIISITh CPaBHEHHE, KIACCU(PHUKAINIO, CAMOCTOSITENBHO BBHIOMpAas OCHOBAHUS W KPHUTEPUU JJISl YKa3aHHBIX
JIOTMYECKHX OMEepaIMii; CTPOUTH KIACCU(PHUKAIIMIO HA OCHOBE JMXOTOMHUYECKOTO JeJICHUs (HA OCHOBE OTPHUIIAHUS).
CTPOUTH JIOTHYECKOE pacCy’KICHUE, BKIIOYAIOIIEE YCTAHOBICHHE IPUUYNHHO-CIIEICTBEHHBIX CBSA3EH.

CO3JIaBaTh CXEMAaTUYEeCKUE MOJICIH C BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTa.

COCTABIISITh TE3KCHI, Pa3IMYHbIC BUJIBI TUIAHOB (IIPOCTHIX, CIOXKHBIX ¥ T.I1.). [IpeoOpa3oBbiBaTh MHPOpPMALIUIO W3
OJHOTO BHJIa B APYyroH (Tabiuily B TEKCT U IIp.).

BCE YPOBHH TEKCTOBOH MH(OpMAIIHU.

YMETh OIpENeNiaTh BO3MOXHBIC WCTOYHHKH HEOOXOJIUMBIX CBEJCHUH, NPOU3BOJUTH TIOUCK WH(POPMAIIUH,
aHaJIM3UPOBAThH U OLIEHUBATE €€ JOCTOBEPHOCTD.

KoMMyHuKaTUBHBIE :

* OpraHM30BHIBATh y4eOHOE B3aMMOJAEWCTBHME B Tpymme (ompeaensTs oOOIMe IeNd, pPaclpeneisTh POy,
JIOTOBAPUBATHCS JIPYT C APYTOM U T.1.).
* OTCTanBAasi CBOIO TOUKY 3PEHHS, IPUBOJUTH apIyYMEHTHI, IOATBEPkKAas UX (aKTaMu.
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* B JMCKYCCUU YMETh BBIJIBUHYTh KOHTPAPTyMEHTHI, TNepedpa3upoBaTh CBOKO MBICHIE (BIaJeHUE MEXaHH3MOM
SKBHUBAJICHTHBIX 3aMCH).

* YYUTHCSI KPUTHIHO OTHOCUTHCS K CBOEMY MHEHHIO, C TOCTOMHCTBOM IPU3HABATH OMIMOOYHOCTH CBOETO MHEHHS
(ecyi OHO TAKOBO) M KOPPEKTUPOBATH €T0.

* IOHMMas TIO3UIIMIO JIPYTOro, pa3jiuyaTh B €r0 PEeYd: MHEHHE (TOYKY 3PCHUs), JOKa3aTeIbCTBO (apryMEHTHI),
(haKThI; THIIOTE3bI, AKCHOMEI, TEOPHUH.

* YMETh B3[VISIHYTh HA CUTYalMIO C HHOM MO3ULMU U 10TOBapUBATHCA C JFOAbMU UHBIX MO3ULUIL.

HpeI[MeTHLIMH pe3yjabTaTaMM U3YyUYCHUSA IPEAMETA «XUMHS SBIISIOTCS CJICOYyIOIIHnE:

OCO3HaHUE POJIU BEILIECTB:

POJIb Pa3InYHBIX BELIECTB B IIPUPOE U TEXHUKE;

OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE.

paccMOTpeHNEe XUMUYECKHUX TPOIIECCOB

MPUBOIUTH IIPUMEPHl XMMUYECKUX MPOLIECCOB B IPUPO/IE;

HaXOIUTh YEPThI, CBUAETEILCTBYIOIINE 00 O0IIKX MPU3HAKAX XUMHUYECKUX MPOLIECCOB U UX PA3TUUUSIX.
WCTIONBb30BaHHE XUMHUYECKUX 3HAHUH B OBITY:

OOBSICHATH 3HaYCHUE BELIECTB B KU3HU U XO3SIMCTBE YEIOBEKA.

OOBSICHATH MUP C TOUKU 3PEHUS XUMUU:

MIEPEYUCIIATh OTINYUTENbHBIE CBOMICTBA XUMUUYECKUX BEIIECTB;

pa3ianyaTh OCHOBHbIE XUMHUECKHE TPOIIECCHI;

OIIpEaeIIsiTh OCHOBHBIEC KJIACChl HEOPTaHUYECKUX BEIIECTB;

MTOHUMATh CMBICII XUMHYECKUX TEPMHUHOB.

OBJIaJIeHHE OCHOBAaMH METO/I0B TIO3HAHUS, XapaKTEPHBIX JUISl €CTECTBEHHBIX HayK:

XapaKTepU30BaTh METOJbl XMMHUYECKON HayKu (HaOMIOJeHHE, CPaBHEHUE, 3KCIIEPUMEHT, U3MEPEHHE) U UX POjb B
MO3HAHUM [IPUPOABI;

MPOBOJUTH XUMHUUECKHUE OTBITHI U SKCIIEPUMEHTHI U OOBSICHATH MX PE3yJIbTATHI.

YMEHHUE OLIEHUBAThH MOBEJCHUE YEJIOBEKa C TOUKH 3PEHHUs] XUMHUYECKON 0€30aCHOCTH IO OTHOLICHHUIO K YEIOBEKY U
pUpoze:

WCTIONBb30BaTh 3HAHUSI XMMUH [TPHU COOITIOZCHUY MIPABUII UCTIONB30BAaHHS OBITOBBIX XMMUYECKUX MPENapaToB;
pa3nuyaTth OnacHele U Oe30TMacHbIC BEIICCTRA.

OBJIaZIETh OCHOBAMH XHMHYECKOW I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3MPOBATH M OOBEKTHBHO OLICHUBATH KH3HCHHBIC
CUTyaluu, CBA3aHHLIC C XHMHCﬁ, HaBbIKaMH 6e3OHaCHOFO o6pameH1/15{ C BCIICCTBaMHU, MCIIOJIb3YCMbIMHU B HOBCCI{HCBHOﬁ
KHU3HH; YMEHHEM aHaJIM3UPOBaTh U TNIAHUPOBATh SKOJIOTHUECKH Oe30IIacHOE MOBEICHNE B LIENAX COCPEKEHHS 3JOPOBbS H
OKPY’KalOILeH Cpeibl;

YMETh YCTaHABIMBATH CBS3W MEXKIY pealbHO HAONIOJaeMBIMH XUMHYECKHUMHU SBICHUSMH M TpOLECCaMH, Ipo-
ucxoaamuMu B MUKPOMMUPE, O6’I)SICH$ITL IIPUYNHBI MHOFOO6pa3I/I$[ BC€IICCTB, 3aBUCUMOCTh HX CBOMCTB OT COCTaBa M
CTpOCHU:, a TaAKKEC 3aBUCUMOCTD ITPUMCHCHUS BEUIECTB OT UX CBOI71CTB;

UCIIOJIb30BaTh PA3IMYHBIE METO/ABI W3yYCHUs BEIIECTB NP MPOBEICHUN HECIOXKHBIX XMMHUYECKHX IKCIIEPUMEHTOB C
WCTIOJIb30BaHUEM JIAOOPaTOPHOTO 00OPYAOBAHHS U IPHOOPOB;

YMETh OKa3bIBaTh MEPBYIO MOMOIIL MPH OTPABICHHUAX, OKOTaX U JIPYTrUX TpaBMax, CBA3aHHBIX C BEIIECTBAMHU U
m1abopaTOpHEIM 000PYIOBAHIEM;

BJaJeTh MPpUEMaMH pabOThI ¢ HHPOPMALIMEH XUMUYECKOTO COACP)KaHMsI, IPEACTaBICHHON B pa3Hol (opme (B BUIE
TeKcTa, GopMyIL, TpadUKoB, TAOIHYHBIX JaHHBIX, CXeM, poTorpaduii u 1p.);

MOHUMAaTh  3HA4YEHHE XMMUYECKOH HayKH B PEIICHUH COBPEMEHHBIX 3KOJIOTHYECKHX MHpoOJieM, B TOM YHCIE B
MPEJOTBPAILIEHUN TEXHOTCHHBIX U 3KOJIOTHYECKUX KaTacTpod.

DopMbI, METObI, TEXHOJOTHH 00VIeHUs

Metoabl 1 GOpMbI 0O0YUIECHHUST ONPEACTISIFOTCS C YUYETOM WHAWBUAYAIBHBIX U BO3PACTHBIX OCOOCHHOCTEH ydalimxcs,
Pa3BUTHS U CAMOPA3BUTHUS TUIHOCTH.

Hcnonvzyemble MemoOobi: PepOyKTUBHBIE; YACTHYHO — ITOMCKOBBIE (B T.4. MOMCK WH(OpMaIuu B ceTu MHTEepHET);
IBpPHUCTUYECKHE (TBOPUYECKOE NEPEOCMBICIIEHHE COOCTBEHHOTO ONBITA, 0000IIeHHe coOpaHHOW WHGpOpPMAINH C
npumenenuem MKT); npakruueckue (camocTosiTensHas paboTa); METOIbl KOHTPOJISI M CAMOKOHTPOJIS 32 YCBOGHHEM
W3y4YEHHOTO.

dopMbl opraHu3amy y1eOHOTo mporecca: ppoHTalbHAs; padoTa B apax; UHIUBHIyaIbHasI.

TexHonorun oOy4eHus:: pa3HOypOBHEBOro oOyueHwus, aesrensHocTHOro moxaxoxaa, WKT, 3mopoBsecOeperaromue
TEXHOJIOTHH U UT'POBBIE TEXHOJIOTHH.

ABTopckue 1 poBeie 00pa3zoBaTeIbHBIE pecypchl: pe3eHTanun PowerPoint k ypokam, BUIEOOIBITHI.
OO6opynoBaHue: - KOMITBIOTEPHI; MyJIbTHMEAUHHBII TPOEKTOP;
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Jis mpuoOpeTeHusl MPaKTHYECKUX HABBIKOB M TOBBINICHUS YPOBHS 3HaHHWN B pabod4yr0 MPOrpaMMy BKITFOUYCHBI
JTa00PaTOPHBIC OMBIT U MPAKTUYECKHE PaOOTHI, MPEIyCMOTPeHHbBIE [IpuMepHO W aBTOPCKOW HporpaMmaMu. ITO
Mo3BOJISIET (POPMHUPOBATH Y YYAIIMXCSI CIIEIMATbHBIC MPEIMETHBIE YMEHHS PadoTaTh C BEHICCTBAMH, BBITIOIHATH
MPOCThIC XUMHUYECKHE OIBITHI, YYUT IIKOJHLHUKOB O€30MaCHOMY U 3KOJOTHMYSCKHA TPAMOTHOMY OOpAICHHUIO C
BelecTBaMu B ObITY M Ha mpomsBojicTBe. [Iporpamma O.C. ['abpuensiHa BKIIOUaeT BCE JIaOOpaTOpHBIC pabOTHI,
npeaycMoTpeHnHsle IIprumepHoil mporpaMMoii.
Hcnonezyembie GopMBI, CIOCOOBI U CPEACTBA MTPOBEPKHU PE3YIIHTATOB 00YIEeHHUS
J71st KOHTPOJIST YPOBHS JOCTHXKEHUHN yUaluXCsl UCHIOMB3YIOTCA TAKUE BUIBI KOHTPOJIA KaK TEKYLIUH, TeMaTHUECKU,
WUTOTOBBIA KOHTPOJb; (OPMBI KOHTPOJIS: KOHTPOJIbHas pabora, audQepeHIIMpOBaHHBIN WHIUBUIYATbHBIN
MMMCBMEHHBIN OMPOC, CaMOCTOSITeNbHAsI MMPOBepoYHast paboTa, mpakTudeckas paboTa, TeCTHPOBAHUE, XUMHUYECKUI
JTUKTAHT, TUCbMEHHBIC IOMAIIHUE 3a/1aHUsI, KOMITBIOTEPHBINA KOHTPOJb.
Tekymuii KOHTPOJb (KOHTPOJBbHBIE PAOOTHI) MO TeMaM «ATOMBI XHMHYECKHX JJIEMEHTOB», «CoeaMHEHUS
XUMHYCCKUX DIIEMEHTOBY», «VI3MEHEHUs, MPOUCXOmsIIne ¢ BemecTBamu», «PactBopenme. PactBopbl. CBoiicTBa
PacTBOPOB ANEKTPOIUTOBY, «MITOrOBasi KOHTpOIBHAs paboTay.
Buner nmomamaux 3amanuii: Pabora ¢ TekcToM yueOHHMKA,  BBINOJHCHHE YNPaKHCHWH,  pelIeHUe 3ajad,
VHAWBHUyaJbHBIC 3aJaHHsI, TTOJITOTOBKA TOKJIAI0B, COOOIIEHHUH, COCTaBIICHHIE CXEM.
COAEPXXAHUE TEM YUEBHOI'O KYPCA XMMHIU 8 KIIACCA
Bgenenue (7 u)
XuMusa — HayKa O BELIECTBAaX, UX CBOMCTBAX U MPEBPAICHUSX.
[lonsiTHE O XUMHUYECKOM dJIEMEHTe W (OpMax €ro CYIIECTBOBAaHUS: CBOOOIHBIX aToMaX, MPOCTHIX U CIIOKHBIX
BEIIIECTBAX.
[IpeBpamienns BemecTB. OTIMYME XUMHUYECKHX PEAKIMA OT (DU3MUYSCKUX SBICHUU. PoJIb XUMHUM B KU3HU
yenoBeka. XeMopmins u XeMo(oOows..
Kpatkue cBenenns u3 uctopun BOZHUKHOBEHUsSI 1 pa3BuTws xumui. [leprox anxumun. [lonsatre o gumocodckom
kamHe. Xumus B XVI B. Pa3Butue xumun Ha Pycu. Ponb OT€UECTBEHHBIX yYEHBIX B CTAHOBICHUU XUMHUYECKOMN
Haykn — pabotel M. B. JlomonocoBa, A. M. bytneposa, /[. 1. Menneneesa.
XUMHYECKasi CHMBOJHMKA. 3HAKM XUMHUYECKUX OHJIEMEHTOB M MPOUCXOXKICHHUE WX Ha3BaHMU. XUMHUYECKUE
dopmyiel. Maaekcsl u ko3 duimentsl. OTHOCUTEIBHBIC aTOMHAsi U MOJICKYJISpHas Macchl. Pacdyer maccoBoii
JIOJTM XUMUYECKOT'0 3JIEMEHTa 110 (JopMyJie BEIlIeCTBa.
[lepuonmueckas cucrema xummdeckux siemeHToB [I. WM. MeHnemeeBa, ee CTpyKTypa: Manble W OONbIINe
MIEPHOBI, TPYIITLI M TOArPYIIILI (TIaBHAsS U o0ouHast). [leproanueckas cucTemMa Kak CIipaBOYHOE MOCOOHE st
TIOJTYICHUS CBEACHUH O XUMHYECKUX dJIEMEHTAX.
Pacuernbie 3amaun. 1. HaxoxaeHue OTHOCHUTEIBHOM MOJIEKYJISIPHOM MAacChl BEIIECTBA IO €ro XMUMHYECKOU
(dhopmyte. 2. BeruucneHne MacCoBOM JI0JIM XHMUYECKOTO JIEMEHTA B BEIIECTBE IO ero (hopMyIe.

TEMA 1. ATOMBI XUMHUYECKHUX d1eMeHTOB (9 1)

ATOMBI Kak (opMa CYIIECTBOBAHMS XUMHMYECKHX 3JeMeHTOB. OCHOBHBIE CBEICHHS O CTPOCHHU aTOMOB.
JlokazaTensCTBa CIIOKHOCTH cTpoeHus aroMoB. OnbIThl Pesepdopna. [TnanerapHas Mojieab CTPOCHUS aToMa.
CocTaB aTOMHBIX fA1ep: NPOTOHBI M HeWTpoHbl. OTHOCHTENbHAas aTOMHas Macca. B3auMOCBS3b MOHATHIMA
«IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAS aTOMHASI Maccay.

W3meHeHne yucna NpoTOHOB B sIpe aToMa — 00pa30BaHUE HOBBIX XUMHUYECKUX AJIEMEHTOB.

H3meHeHne unciia HEUTPOHOB B siipe aToMa — o0pazoBaHue M30TONOB. COBpEMEHHOE ONpe/eieHUe MOHSITHS
«XUMUYECKUH 371eMeHT». M30TONbI Kak pa3HOBUAHOCTH aTOMOB OJIHOTO XHUMHYECKOTO HJIEMEHTA.

OnexktpoHbl. CTpoeHHE 3JIEKTPOHHBIX 00O0JI0OYEK aTOMOB XMMHUYeCKHX syieMeHToB Ne 1—20 mepmoamyeckoit
cuctemsl JI. 1. MenneneeBa. [lorsTre 0 3aBeplIeHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJIO€ (PHEPTETUIECKOM
YPOBHE).

[lepuoanueckas cuctemMa xumMudeckux 31eMeHToB J. M. MenzaeneeBa u cTpoeHHe aTOMOB: (PU3HUYECKUI CMBICI
MOPSAKOBOTO HOMEpa 3JIeMEHTa, HOMepa TPYIIIbL, HOMepa Meproa.

N3meHenne uymcna 3JEKTPOHOB Ha BHEIIHEM DJEKTPOHHOM YPOBHE aroMa XHMHYECKOro JJeMeHTa —
0o0pa3oBaHME TIOJIOKUTEIBHBIX W OTPULATENbHBIX HOHOB. IOHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB U
HeMmeTaiioB. [I[pUunHbI H3MEHEHHSI METAINTMUECKIX 1 HEMETAITIMYECKHX CBOMCTB B IEPHOIAX U IPYIIIaX.
Oo0pa3oBanue OuHapHBIX coearHeHui. [ToHsTHe 00 HOHHOM cBs3u. CxeMbl 00pa30BaHUs HOHHOM CBSI3H.
B3auMmoneiicTBue aToMOB XUMHUYECKUX BJIEMEHTOB-HEMETAIIOB MEXKAY CO00H — 00pa3oBaHHE JIByXaTOMHBIX
MOJIEKYJl NPOCTHIX BemiecTB. KoBaneHTHas HemojsipHas XWMHYECKas CBS3b. OJEKTPOHHBIE W CTPYKTYypHBIE
(hopMyITBL.

B3aumogeiicTBue aroMOB XHUMHYECKHX DJIEMEHTOB-HEMETANIOB MEXIy co00ii — oOpa3oBaHMe OWHApPHBIX
COEAMHEHNH HEMETAJUIOB. DJIEKTPOOTPULIATENHLHOCTD. [I0HATHE 0 KOBaJEHTHOH MOJISIPHOM CBSI3H.
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B3aumojeiicTBe aTOMOB XMMHUYECKUX 3JIEMEHTOB-METAJUIOB MEXAY CO00H — 00pa3oBaHHE METaTHYECKHX
KpuctamuioB. [ToHsTHE 0 METANIUYECKOMN CBS3H.
HemoHcTpanuu. Mojenn aToMOB XMMUYECKUX 311€MEHTOB. [lepruoanyueckas cucreMa XMMHUUECKUX 3JIEMEHTOB /I,
H. Menneneena.

TEMA 2. [Ipoctrie BemecTBa (64)

ITono’keHNE METaIJIOB M HEMETAIUIOB B MEPHUOINYECKON CHCTEMe XMMHYeckux diaeMeHToB [I. 1. Menneneena.
Baknelime npocThie BEIIECTBA — METAJLIBL: JKEJIE30, aTFOMUHHN, KaJIbIUi, MarHuil, HaTpuil, kamui. O0mue
(u3nUeckue CBOMCTBAa METAILIOB.

Baxwnelimue mpoctble BellecTBa — HEMETa/lIbl, 00pa30BaHHbBIE aTOMaMH KUCIIOPOJa, BOIAOPOAA, a30Ta, CEPHI,
¢docthopa, yrnepoma. CrnocoOHOCTH aTOMOB XHMHYECKHX DJIEMEHTOB K OOpPa30BAHUIO HECKOJIBKHX MPOCTHIX
BEIIECTB — aJUIOTPOIUS. AJUIOTPONHBIE MoAM(UKAIMU Kuciopona, ¢gocdopa u omosa. Meramnuueckue u
HEMETAJINYECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTh JENCHHS MPOCTHIX BEIIECTB HAa METaUIbl U
HEMETAJUIBL.

[locrosnnast ABoranpo. KomuuectBo BemiectBa. Monb. MomsipHass macca. MomnsipHblii 00beM Ta3000pa3HBIX
BemiecTB. KpaTHble €OUHMIBI KOJIMYECTBA BEIECTBA — MWIIMMOIb M KWIOMOIb, MHJUINMOJISIpHAs U
KUJIOMOJISIPHAsI MacChl BELIECTBA, MIJUIMMOJISIPHBIN M KHIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BELECTB.

PacdeTsl ¢ ucmosnp30BaHrEM TOHATHH «KOJIMYECTBO BEIIECTBAY, «MOJISIPHASI Maccay, «MOJISIPHBIH 00BEM Ta3oBy,
«TOCTOSTHHAST ABOTAIPOY.

Pacuernpie 3amaum. 1. BeramcieHne MOJSpPHOW Macchl BEIIECTB MO XMMHYecKHUM (opmymam. 2. PacueTsl c
WCTIONb30BAaHUEM TIOHITUH «KOJMYECTBO BEIIECTBA», «MOJIIPHAs Maccay, «MOJSPHBIA 00BbeM Ta30By,
«TOCTOSTHHAST ABOTAIpOY.

Hemonctparun. [lonyduenne o3ora. O0pasimpl 6emoro u ceporo 0oBa, 6enoro u kpacHoro dochopa. Hekotopsie
METaJUIbl 1 HEMETAJUIbl KOJIMYECTBOM BellecTBa 1 Mosib. Moiesib MOIApHOTro 00beMa ra3000pa3HbIX BEIIECTB.

TEMA 3. CoemuHeHUS XUMHYECKUX 21eMeHTOB (14 )

Crenenp okucnenus. OmnpeneneHne CTEIEHW OKHUCICHHS DIIEMEHTOB IO XMUMHYECKOW (opMylle COearmHEHUSI.
Cocrasnenue Gpopmys OMHAPHBIX COSAMHECHUH, OOLIUI CITOCOO MX HAa3bIBAHUS.

EI/IHapHI)IC COCIUHCHUA HEMCTAJIJIOB: OKCUABI, XJIOPHU/BI, Cy.TII)(bI/II[bI " p. uX COCTaB U Ha3BaHUA. CocraBnenne
ux ¢opmyn. llpencraBureny OKCHIIOB: BOJA, YIIEKUCIBIA Ta3 W HETallleHas W3BecTh. lIpencraButenu JeTydnx
BOJIOPOIHBIX COCIMHEHHI: XJIOPOBOIOPO U aMMHAK.

OcHOBaHUs, MX COCTaB ¥ Ha3BaHUs. PaCTBOPUMOCTh OCHOBaHUH B Bojie. TabJniia paCTBOPUMOCTH THAPOKCHIIOB U
coneit B Boje. [IpencraButenu 1menodeil: THAPOKCHIBI HATpUs, Kanws W Kanbius. [loHATHE 0 KadueCTBEHHBIX
peakuusx. Maaukaropel. I3aMeHeHUe OKpacKku HHIUKATOPOB B MIEIIOYHOM Cpe/Ie.

Kucnotel, ux cocraB u HazBanus. Kiaccudukaius kuciaor. [IpeacraBuresy KUCIOT: CepHasi, COJIsTHAsE U a30THAsI.
W3MeHeHne OKpacKu MHIUKATOPOB B KMCJIOTHOM cpeie.

Conn Kak TpPOM3BOJHBIE KHCIOT W OCHOBaHWM. MxX coctaB W Ha3BaHHA. PacTBopuMOCTh coield B Boje.
[IpencraBuTeny comneii: Xxaopuy HaTpusi, KapOoHaT u (ochaT KabIHs.

AMOpQHBIE U KPUCTAJUIMIECKUE BELIECTBA.

MeKXMONeKyIsIpHbIe B3aMMOACHCTBUSA. THITHI KPUCTAIUIMYECKUK PEIISTOK: MOHHAs, aTOMHAs, MOJEKYJspHas U
MeTaJT4ecKas. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAIUTMYECKUX PEIIETOK.

BemecTBa MONEKYISIDHOTO W HEMOJICKYJSIPHOTO CTPOCHHUSA. 3aKOH IOCTOSHCTBA COCTaBa JUIsl BEIICCTB
MOJIEKYJISIPHOTO CTPOEHHSI.

Uuctele BemecTBa U cMecH. [IpuMeps! )KUAKUX, TBEPIBIX U Ta3000pa3HbIx cMeceld. CBOHCTBA YHCTHIX BEIIECTB U
cMmeceit. Mx cocraB. MaccoBast 1 00beMHast JOJIM KOMIIOHEHTa CMECH. PacdeTsl, CBs3aHHBIE C HUCIOJb30BaAHHEM
MTOHSITHS «JTOJISD).

Pacuernrie 3amaun. 1. Pacder maccoBoii U 00BEeMHOI J0Jieli KOMIIOHEHTOB CMECH BellecTB. 2. BrruncieHnue
MacCOBOH JTOJIM BEIIECTBA B PACTBOPE 1O M3BECTHOM Macce PacTBOPEHHOTO BEIIESCTBA M MacCe PacTBOPUTEINS. 3.
Brraucnenne Macchl pacTBOpPACMOIr0 BCEHICCTBA W PACTBOPUTEIIA, HeO6XO}II/IMI)IX IJId TIPUTOTOBJICHUSA
OTIPEICTICHHON MacChl paCTBOPa C U3BECTHOW MacCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA.

JemoncTparuu. O0pasibl OKCHIOB, KHCIOT, OCHOBaHUH U coyieil. Moeny KpUCTaUIMYECKUX PEIIETOK XJIOpHa
HaTpusl, anMasza, okcuaa yrieposaa (IV). B3peiB cmecu Bojopoaa ¢ Bo3myxoM. CriocoObl pa3jielieHus] cMecei.
JMcTUIAnuMs BOJIBL.

JlaboparopHsie onbITHL. 1. 3HAKOMCTBO ¢ 00pa3liaMu BEIIECTB Pa3HBIX KiaccoB. 2. Pa3nenenue cmeceil.

TEMA 4. Usmenenusi, mpoucxoasimue ¢ BemecTBamu (12 1)
[lonsTHe sBIEHNN KaK H3MEHEHUH, IPOUCXOASAIINX C BEMIECTBAMH.
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SBnenHwus1, cBS3aHHBIC ¢ U3MEHEHHUEM KPUCTAIIMUECKOTO CTPOSHHS BEIIECTBA MPH MIOCTOSIHHOM €0 COCTaBe, —
¢usnueckue sapiaeHus. PuU3nuecKue SBICHUS B XMMUN: TUCTIWUISHS, KPUCTAJUIN3ALMS, BBIIApUBAaHUE U BO3TOHKA
BEIIECTB, IEHTpU(yTHpOBaHHE.
SBneHusi, cBS3aHHBIE C M3MEHEHHEM COCTaBa BELIECTBA, — XHMHYeCKHWe peakuuu. [lpuzHaku u ycioBus
MPOTEKaHUsl XUMHYECKUX peakuuil. [loHsATHEe 00 5K30- W SHAOTEPMHUYECKMX peaklusAx. Peaknun ropeHus Kax
YaCTHBINA CIy4yall SK30TEPMUUECKUX PEAKLMHA, TPOTEKAOIIMX C BbIICICHUEM CBETA.
3aKOH COXpaHEHHS MAacChl BEIIECTB. XWMHUYECKHE YpaBHEHHs. 3JHAUYE€HHE HWHAEKCOB W KOX(P(HUINEHTOB.
CocraBineHue ypaBHCHUH XUMUYECKUX PEAKIINH.
Pacdersl mo xumuyeckMM ypaBHEHHUSIM. Pelenue 3agau Ha HaxOXJIEHHE KOJIMYECTBA BEIECTBA, MAcChl MU
o0BeMa TPOMYKTa PEaKIHH MO KOJWYECTBY BEIIECTBA, MAacce WM O00BheMy MCXOIHOTO BemlecTBa. Pacders c
WCIIOJIb30BAaHUEM TIOHATHS «JI0JI1», KOTJa HCXOJHOE BEIIECTBO JIAHO B BHUJE pacTBOpa C 3aJaHHOW MaccoOBOM
JI0JIE paCTBOPEHHOTO BEILIECTBA MU COAEP)KUT ONPENETICHHYIO I0JII0 IPUMECEH.
Peakiuu paznoxxenus. [ToHsTHe 0 CKOPOCTH XUMUYECKUX peakiui. Karanuzatopsl. @epMeHTHI.
Peakumu coenunenns. Katanmntudeckne U HeKaTaauTHdeckue peakiui. O0paTumble M HeOOpaTHMBIE PEaKITUHL.
Peakiun  3amemieHus. DNEKTPOXUMHYECKMH psA  HampsDKEHWH METaljIoB, €ro  HCIOJb30BaHUE IS
MIPOTHO3UPOBAHUSA BO3MOXKHOCTH TPOTEKAHUS pPEaKIWid MEXTy MeTallaMH M pacTBOpaMH KHCIOT. Peakunun
BBITECHEHHUS OJJHUX METAJUIOB M3 PaCTBOPOB MX COJIEH APYTUMH METaJNIaMHU.
Peakiuu oOMeHa. Peakiuu HelTpann3anuu. Y clI0BUs IPOTEKAHUS peakiiuii 0OMEHa B pacTBOpaXx JI0 KOHIIA.
Tunel XUMUUECKUX peakuuii (M0 MPU3HAKY «YHCIO U COCTAaB MCXOAHBIX BEIIECTB M MPOAYKTOB PEaKIMW») Ha
IpuMepe CBOMCTB BOABL. Peakliys pa3noxeHuss — 3JIEKTPOIU3 BOJbL. Peaklny coeIMHEHHs] — B3aUMOJIECHCTBUE
BOJbI C OKCHUJaMHU MCTAJIJIOB 1 HEMETAJIJIOB. ITonsarue «CUAPOKCUABD). PCaK]_[I/II/I 3aMCIICHUA — BSaHMOﬂCﬁCTBHC
BOJIBI C IEJIOYHBIMHU U IEIIOYHO3EMENbHBIMU MeTalulaMu. Peakiun oOMeHa (Ha mpuMepe THApOou3a cyabhuna
ATFOMIHHS U KapOuaa KabIus).
Pacuernpie 3amaun. 1. BprumcieHne Mo XMMHYECKHM YPaBHEHHSM MAacChl WM KOJHMYECTBA BEUIECTBA IIO
M3BECTHOM Macce WM KOJHWYECTBY BELIECTBa OJHOIO M3 BCTYIMAOIIMX B PEAKIMIO BEIIECTB WM IPOIYKTOB
peaknuu. 2. BeraucieHue macchl (KOJMYECTBA BEIIECTBA, 00bEMa) MPOAYKTa peaklWd, ecld M3BECTHA Macca
WCXOJHOTO BEIIECTBA, COJEPIKAIIETO OMpEAENeHHYI0 IO TpuMeceil. 3. BprumciieHue Macchl (KOJIHMYECTBa
BellecTBa, 00beMa) MPOJYKTa pPEaKIUH, €CJIM W3BECTHA Macca PacTBOpa M MaccoBas 0Nl PacTBOPEHHOTO
BELIECTBA.
Hemonctparun. [Ipumepsl ¢puzndeckux siBICHUH: a) TaBieHne mapaduHa; 0) BO3roHKa HOAa WKW OSH30WHOM
KHCJIOTBI; B) pacTBOpEHHE IEpMaHTaHaTa Kaius;, r) Iuddy3us OYNIHCTHIX BEIIECTB C TOPSALICH JIaMIIOUKH
HakanuBaHus. [IpuMepsl XMMHUYeCKUX sIBICHHI: a) ropeHune MmarHus, ¢ocdopa; 0) B3aUMOJCHCTBHE COJSHON
KHCIIOTBI C MPaMOpOM WM MeJlloM; B) monydenwe rumpokcuna menu (II); ) pacTBopeHme MOIy4eHHOTO
THAPOKCHIIA B KHUCIIOTax; 1) B3auMmojelictBue okcuma memau (II) ¢ cepHoW KucnmoToil Tpu HarpeBaHUM; €)
pas3iokeHue MepMaHraHata Kallus; jK) B3auMOJICHCTBHE pa30aBICHHBIX KUCIOT C METajulaMU; 3) Pa3lioKeHHe
MepOKCHa BOJOPOA; W) IEKTPOIU3 BOIBI.
JlaboparopHusie ombiTEl. 1. CpaBHEHHWE CKOPOCTH WCIHApEHUs BOABI M CHHPTA MO MCUYE3HOBEHUIO MX Karelbh Ha
¢wibTpoBanbHON Oymare. 2. OKkuclieHHME MeEIW B IUIAMEHH CIUPTOBKM WM ropenku. 3. IlomyTHeHue
M3BECTKOBOI BOJIBI OT BBIIBIXaEMOT0 YIJeKucnoro rasa. 4. Ilomy4yeHue yriekucioro rasza B3auMOJEHCTBHEM
COJIBI ¥ KUCIIOTHL. 5. 3amenienue Menu B pactBope xiopuaa menu (II) sxemezom.

TEMA 5. PactBopenue. PactBopsl. CBoiicTBa pacTBOPOB AIEKTPOIUTOB (17 1)

PactBopenune kak pusuko-xummuueckuii mporecc. [loHaTre o ruapaTax W KpucTauioruaparax. PactBopuMocTs.
KpuBble pacTBOpUMOCTH Kak MOJENIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEIIECTB OT TEMIEPATYPBI.
Hacreimmennsie, HEHACHIIIEHHBIE W TIEPECHINICHHBIE PACTBOPHL. 3HAYCHHUE PACTBOPOB IIJIST MPHUPOABI U CEIBCKOTO
X034iCTBa.

[lonsiTe 00 AIEKTPOIUTHYECKOW TUCCOIHUAINMUA. DJIEKTPOIUTHI U HEIIEKTPOIUTH. MeXaHU3M IHUCCOIHAIUU
AJIEKTPOIIUTOB C PA3IMYHBIM TUIIOM XHMHYECKOU CBsI3U. CTEMEeHb YIEKTPOIUTHIECKOM auccoruaui. CHIbHBIE U
Ccl1a0bIe AIEKTPOIUTHI.

OCHOBHBIE TOJIOXKEHHSI TEOPUU DIEKTPOIUTUYECKON auccouuanuu. VoOHHbIE ypaBHEHMsI peakuuid. Y CIOBHs
MPOTEKaHUS PEaKIIMK OOMEHa MEXKITy JIEKTPOJIMTAMH JI0 KOHIA B CBETE MOHHBIX MPEICTABICHUN.
Kiraccuukarys HOHOB 1 X CBOMCTBA.

Kucnotel, ux knaccuduxanms. [luccoruanusi KUCIOT M WX CBOMCTBA B CBETE TEOPHH DJICKTPOIIMTUYCCKOMN
nucconanui. MonekyaspHble U HOHHBIE YPaBHEHUS peakuui KuciaoT. BzauMoneiicTBre KUCIOT ¢ METallJIaMu.
ONEeKTPOXUMHUYSCKHA P HaMPsHKCHHH METauioB. B3amMmonelcTBHE KHCIOT € OKCHAAMH  METaJUIoB.
B3aumoneiicTBUe KUCIOT ¢ OCHOBAHMSIMU — peaKlusd HeWTpanuzauud. B3anMolieicTBHE KHUCJIOT C COJISIMHU.
Hcnonp3oBanue TaOIUIBI PACTBOPUMOCTH TSI XaPAKTEPUCTHKN XUMHUYECKHX CBOWCTB KUCIIOT.
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OcHoBanus, ux Kinaccupukanus. Jlucconnanys OCHOBaHUM M MX CBOMCTBA B CBETE TEOPUH DIIEKTPOIUTHYCCKOM
oucconyanyy. B3anmoseiicTBie OCHOBAaHMI ¢ KHCIOTaMH, KUCIOTHBIMH OKCHAAMHU W cojisiMu. Mcmons3oBanue
TaOJIUIIBI PACTBOPUMOCTH JUISL XapaKTEPUCTUKN XMMUYECKUX CBONCTB OCHOBaHUM. Pa3iiojkeHune HepacTBOPUMBIX
OCHOBaHUI1 IIpH HarpeBaHMH.
Conu, ux KinaccuuKanus M AUCCOLMALUS Pa3NUYHBIX TUNOB coiieil. CBOHCTBa cojieii B CBeTe TEOPUHU
3NEKTPOJIUTHUECKON auccouuanuy. BzauMonecTBue coieil ¢ METaIaMH, YCJIOBHS MPOTEKAHUS 3THX PEaKLUN.
BsanmogeiicTBue coneil ¢ KUCIOTaMH, OCHOBAaHUSIMH M COJSIMH. VcTionb30BaHUe TaONHIBI PACTBOPHUMOCTH IS
XapaKTePUCTUKN XUMUYECKUX CBOMCTB COJICH.
O0001IeHrE CBENICHUI 00 OKCUIAX, X KIIACCU(DUKAIIUN U XUMUYECKUX CBOMCTBAX.
I'eneTnueckue psAapl METAIOB M HEMETAIJIOB. [ eHeTHUecKast CBA3b MEKAY KJIACCAMU HEOPTaHUYECKUX BEILECTB.
OKHCANTETHHO-BOCCTAHOBUTENBHBIE peakiui. OKHCIUTENh U BOCCTAHOBUTEND, OKUCIIEHHE U BOCCTAHOBJICHHE.
Peakiunn wmoHHOrO O0OMEHa W OKHCIHTENBHO-BOCCTaHOBUTENBHBIE peakuud. CocTaBieHHE YpaBHEHUH
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO OanaHca.
CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB M HEMETAUIOB, KUCIOT M COJEH B CBETE€ NPEACTaBICHUHA 00
OKHCIINTEIbHO-BOCCTAHOBUTENBHBIX IpOIIECcCaXx.
Hemoncrparuy. VcnpITaHne BEIECTB U UX PACTBOPOB Ha 3JIEKTPONPOBOJHOCTb. [IBIKEHHE OKPAILIEHHBIX HOHOB
B DJEKTPUYECKOM IIOJIe. 3aBUCHUMOCTH 3JICKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHICHTpPALUH.
BsaumogeiicTBue nuHKa ¢ cepoil, consHoi kuciaoroit, xaopuaom meau (II). I'openne maruus. B3anmonelictue
XJIOPHOW U CEPOBOJOPOIHOM BOJBI.
JlaboparopHsie ombITh. 1. Peakmmm, xapakTepHble IJIsl paCTBOPOB KUCIOT (COJSIHOM win cepHOM). 2. Peaxrum,
XapaKTEepPHBIC JJII PAacTBOPOB IMIeoYeH (TUAPOKCHUAOB HaTpus wind kKainus). 3. IlomyueHue u cBOMCTBa
HEpacTBOPUMOro OCHOBaHUs, Hanpumep ruapokcuna meau (I). 4. Peakiuun, xapakrepHble ISl paCTBOPOB COJIEH
(mampumep, st xmopuaa meau (II). 5. Peakmum, xapakTepHbie 11T OCHOBHBIX OKCHIOB (HAIIpUMeEp, JJIS OKCHIa
Kajblus). 6. Peakuuu, xapakTepHble Uil KUCIOTHBIX OKCHIOB (HAampuMep, Ui YIJIEKUCIIOro rasa).

Tema 6. [ToBTOpenue n 0000IIeHNE N3ydYeHHOTO MaTeprana (7 4 U3 HUX pe3eps 41)

[ToBTOpenune matepuasia 8 kinacca — Crpoenue aroma. 13 u [ICXD JI. M. Menneneepa; kiaccu(UKaiys U CBOWCTBA
MPOCTBIX U CIOKHBIX BEIIECTB; THITBI XUMUYECKUX PEAKIHii; peakiui noHHoro ooMeHa; OBP; pacdeTsl Mo XuMHYECKIM
ypaBHEHUSIM. ITOrOBBI KOHTPOJIb.

*  Buabl 1esiTeILHOCTH YYAUIUXCH, HANIPABJIEHHBIE HA IOCTHKEHNUE pe3yJbTara

HcTounnk nonmyueHus 3HaHuH, GopMUpoBaHUsl  [Buabl yueOHOH AesSTENbHOCTH
YMEHHMH, HABBIKOB

C1oBO, TEKCT, 3HAKU Crnymanue yqurens

CJ'IYIIIaHI/Ie 1 aHaJIU3 AO0KJIaa0B COKJIIAaCCHUKOB

CamocTosTenpHast padoTa ¢ TEKCTOM B yUeOHUKE, HAYIHO-
NOIYJISIPHON JIUTEpaType

OTOOp MaTepuaa U3 HECKOJIbKUX HCTOYHUKOB

Hanucanue nokianos, pedeparos

BriBog hopmyn

BrinosnHeHne yIpaKHEHUH 110 Pa3rpaHudeHUIO MOHITHI

CucreMaTu3amus

DJIEMEHTBI HeﬁCTBHTGHBHOCTH HpOCMOTp IIO3HABATCJIbHBIX (1)I/IJ'ILMOB

\AHann3 Tabaull, TpaduKkoB, cxem

[Torck 0OBsICHEHNS HAOIFOIaEMBIM COOBITHSIM

\Ananm3 BO3HHUKAIOIINX HpO6J’ICMHLIX chyauHﬁ

OmnbIT 1 HucciaeaoBaTeiIbCKasa ACATCIbHOCTD IAnanus pa3aaTovYHbIX MaT€pUaJioB

Pemenue PA3INYHBIX SKCIICPUMCHTAJIBHbBIX 3a1a4

COop 1 COPTUPOBKA KOJUIEKITMOHHBIX MaTEPHUAIOB

W cronp30BaHne H3MEPUTEIBLHBIX TIPHOOPOB

TTocTaHOBKA OIIBITOB

Brinmonnenue J'Ia60paT0pHI>IX U MPAKTHYICCKUX pa60T

Coopka mpuOOpoB U KOHCTPYKITHIA

'Y coBepiieHCTBOBaHIE IPHOOPOB
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BBICTpaI/IBaHI/IC THUIIOTE3 Ha OCHOBAHWHN MMCIOIIUXCS JaHHBIX

P a3pa60TI<a MCTOJUKH SKCIICPUMCHTA

KoncTpynpoBanne 1 MOJETUPOBAHNE

* CucremMa OleHKH JOCTHKEHHS IJIAHUPYEMBbIX Pe3yJIbTATOB
Texymuii KOHTPOJIb YCIEBAEMOCTH MPOBOAUTCS MOYPOYHO, MO T€MaM, MO TOIYrogusM, B (opMe IHArHOCTHKH
(BXOITHOH, MPOMEKYTOYHOM, UTOTOBOK).
B pamkax TekyIiero KOHTpOJs YYHUTBIBAIOTCS Takke Bo3MokHocTH YMK «Xumus». B MeronndyeckoM ammnapare
KaKIOW TeMBl yueOHHMKa NMEIOTCS 3aIaHus ISl OCYIIECTBICHHUS KOHTPOJIBHO - OIEHOYHOH AesTensHocTH. Hapsiay ¢
3THM nctnonsiyercs miatdopma «POUI» u «Pemry OI'D, EI'D». Utorossiii konTpoas — OI'D.
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TemaTuueckoe IJIAHUPOBAHHUE 110 XUMMWH, 8 KJacc,

(2 yaca B Heaeio0, Bcero 68 yacon)

YMK O.C.I'abpuensina.
Ne Ha3zBanmue Kon- B Tom uncie Nudopmarus 06 BocnmrarensHbI
n/n TeMbl 80 3IEKTPOHHBIX yUeOHO- MTOTEHIIHAT
yacoe | npaktndeckue |  KoHTpoab METOTUICCKHIX YpOKa B COOTBETCTBUU C
paboThI KadecTBa MaTepuaiax moaysieM «llIkompHBIN
3HAHUU YPOK»
1 | BBemenue I 1 - OO6pa3zoBaTebHAS AKTUBU3AIIHS
miardopma [MO3HABATEIILHOM
«SIKJTACC» eI TEIbHOCTH;
www.biodan.narod.ru [IPUBJICYCHIE BHUMAHIS
YYaImxcs K
www.bio.1lseptember.ru | ieHHOCTHOMY acreKkTy
www.nrc.edu.ru H3y4YaeMbIX Ha YPOKax
Poccuiickas SIBIICHUM; INPUBICYCHUE
AJICKTPOHHAS IIKOJIA - BHUMAaHMS YYaITUXCs K
https://resh.edu.ru/ 00CysK1aeMoii Ha ypoKe
Enunas komnexnus rH(hopMaIuy;
r(POBBIX BOCITUTaHUE
00pa3oBaTeIbHBIX SKOJIOTHYECKOTO U
pecypcoB TYMaHUCTHYECKOTO
http://school- MEIIITICHHSI
collection.edu.ru
®denepaabHbIN IIpuBnedyeHue BHUMaHUS
00pa3oBaTeIbHbIN yuamuxcs K
opTaI 00CyKIaeMOH Ha ypOKe
http://www.edu.ru/ HH(pOPMAILIIH;
®denepanpHas VHUIUHPOBAHKE U
nH(OpMaITMOHHAS MOIePKKa
cuctema «EqmHOE OKHO | MCCIIeI0BaTENbCKON
JIOCTYTIA K JeSITeIbHOCTH
00pa3oBaTeIbHBIM IIKOJIbHUKOB;
pecypcamy - BOCIIMTaHUE
http://window.edu.ru/ 3KOJOTHYECKOTO U
2 | Tema 9 i 1 Ob6pasoBaTenbHast TYMaHUCTHYECKOTO
ATOMBI mwiatdopma MBIIILICHHS; AKTUBU3ALINS
XUMHYECKUX WIKITACC» MMO3HaBaTEJIbHOM
3JIEMEHTOB. www.biodan.narod.ru IEATENBHOCTH;
BOCIIMTaHUE
www.bio.lseptember.ru | 3xonoruyeckoro u
www.nrc.edu.ru TYMaHUCTHYECKOTO
Poccuiickas MBIIIJIEHUS

3JIEKTPOHHAS IIKOJIA -
https://resh.edu.ru/
Enunas xomnekus
r(POBBIX
00pazoBaTeIbHBIX
pecypcoB
http://school-
collection.edu.ru
denepanbHbIil
00pa3zoBaTeIbLHBIH
opTat
http://www.edu.ru/

PasBuTHE KpeaTuBHOTO
MBIIIICHHS
(camocTosTenbHOE
MIpUMEHEHUE 3HaHU,
CIIOCOOOB IEHCTBHIA,
MOKMCK HECTaHIAPTHBIX
pelIeHni); aKTHBHU3AIIHS
MO03HaBaTENLHON
JeSITEIIbHOCTH;
MIPHUBJICYCHHE BHUMAHUS
YYaImxcs K
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OepnepanbHas
rH(OpMaIIMOHHAS
cucrema «EquHOe OKHO
JIOCTYTIA K
00pazoBaTeILHBIM
pecypcam» -
http://window.edu.ru/

Tema
IIpocteie
BEILIECTBA.

OO6pa3oBaTelbHAS
miatdhopma
«SIKIJIACC»
www.biodan.narod.ru

www.bio.lseptember.ru

www.nrc.edu.ru
Poccuiickas
3JICKTPOHHAS IITKOJIA -
https://resh.edu.ru/
Ennnas xoymiekus
H(POBBIX
00pazoBaTeIbHBIX
pecypcoB
http://school-
collection.edu.ru
®denepanbHbIN
00pa3zoBaTeIbHBIH
mopTan
http://www.edu.ru/
®denepanbHas
nHpOpMaITHOHHASL
cucremMa «EQHOE OKHO
JIOCTYyTIa K
o0pa3oBaTeIbHBIM
pecypcam» -
http://window.edu.ru/

Tema
Coenunenune
XAMHYECKHAX
3JIEMEHTOB

3.

14

O0pa3oBaTenbHas
miardopma
WIKITACC»
www.biodan.narod.ru

www.bio.lseptember.ru

www.nrc.edu.ru
Poccuiickas
AIEKTPOHHAS MIKOJIA -
https://resh.edu.ru/
Ennnas xoymiekmus
r(pPOBBIX
00pa3oBaTeIbHbIX
pecypcoB

http://school-
collection.edu.ru

®denepaibHbIi
00pa3zoBaTeILHBII
opTaI
http://www.edu.ru/
®denepanbHas
rH(OpMaIMOHHAS

LEHHOCTHOMY aCIEKTY
M3y4aeMbIX Ha YpOKax
SIBIICHUH; TIPUBJICUYCHHC
BHUMAaHUS YYaIIuXxcs K
o0cyXIaeMoi Ha ypoKe
nHpOpMaInm;
BOCTIMTaHUE
9KOJIOTHYECKOTO
TYMaHUCTHYECKOTO
MBIIILICHHS

Bocnuranue nckpeHHero
HHTEpeca K yueOHOU
JeSITeNTbHOCTH,
MOJTyYCHUIO HOBBIX
3HAHUM, PACHIUPEHUIO
COOCTBEHHOTO KPyro3opa,
BOCIIMTAaHHEC
9KOJIOTHYECKOTO
TYMaHUCTHYECKOTO
MBIIIJICHUSA,;
IIPUBJICYCHHUC BHUMaHUA
YYaIIXCs K
o0cykIaeMoi Ha ypoKe
nHPOpPMALTUH
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CUCTEMA «E,[[I/IHOG OKHO
JOCTyIIa K
00pa3oBaTeIbHBIM
pecypcam» -
http://window.edu.ru/

Tema 4.
HN3menenus,

MIPOUCXOISIIIINE
C BEIECTBAMH.

12

OO6pa3zoBaTebHAS
miatgopma
«AKIJIACC»
www.biodan.narod.ru

www.bio.lseptember.ru

www.nrc.edu.ru
Poccuiickas
AJICKTPOHHAS IIKOJIA -
https://resh.edu.ru/
Enunas xomexuus
IU(pPOBBIX
00pa3zoBaTeIbHbIX
pecypcoB

http://school-
collection.edu.ru

®denepaibHbIN
00pazoBaTeILHBIMN
nopTan
http://www.edu.ru/
®denepanbHas
WHPOPMALTMOHHAS
cuctema «EamHoe OKHO
JOCTYTIA K
00pazoBaTeILHBIM
pecypcam» -
http://window.edu.ru/

Tema 5.
PactBopenue.
PactBOpBL
CaoiicTBa
pacTBOpoB
3JIEKTPOJIUTOB.

17

Oo0pa3oBarenbHast
mwiatpopma «SIKJITACCy
www.biodan.narod.ru
www.bio.1september.ru
www.nrc.edu.ru
Poccuiickast anekTpoHHas
mikouia - https://resh.edu.ru/
Ennnast KoJmexius

i poBbIX
00pa30BaTEIbHBIX PECYPCOB
http://school-
collection.edu.ru
®DenepanbHbIN
00pa3oBaTeIbHBIN TOPTAIT
http://www.edu.ru/
®denepanbHas
nH(OPMAIMOHHAs CHCTEMa
«Ennnoe 0KHO focTyma K
00pa3oBaTeIbHBIM
pecypcam» -
http://window.edu.ru/

PE3EPB

UTOIO

70
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COJEPKAHUE TEM YYEBHOI'O KYPCA XUMHMH 9 KJIACCA

Beenenne. O0masi XapakTepHCTHKA XHMHMYECKMX 3JEMEHTOB M XMMUYECKHX pPeaKIuid.
IHepnoguyecknii 3axon u [lepuonnyeckasi cucrema xumuyeckux 3jaemMenToB /I. U. MengeneeBa (10
)

XapakTepucTHKa »HJIEMEHTa II0 €ro MoJokeHuto B Ilepuogmyeckod cHUCTEME XUMHUYECKUX
anemenToB JI. M. MenneneeBa. CBOWMCTBAa OKCHIOB, KHCIIOT, OCHOBAHHMHM W COJICH B CBETE TEOPHH
3MEKTPOJINTUYECKON AMCCOLMALMU U OKHCIEHUS-BOCCTaHOBIEHU. [oHATHE O MEepeXxOoaHbIX JIEMEHTaX.
AmdortepHocTh. I'eHeTHUeCKU psn TepexoaHoro 3eMenTa. Ilepuomndeckuii 3akoH u [leprnonnueckas
cucrema xumuueckux 3nemeHToB J[. Y. MeHnneneeBa. XuMmudeckas OpraHu3alldsi KUBOM U HEXHBOU
MPUPOJIbl. XUMUYECKUN COCTaB Apa, MAaHTUU U 3¢MHOM KOpPbl. XMMUYECKHE EMEHTHI B KJIETKaX AKHUBBIX
OpraHusMoB. Makpo- ©u MHUKpodJaeMeHThl. (OO000meHne CBeIeHHH O XHMHYECKHMX PeaKLusX.
Krnaccngukanuss XuMHUECKUX PEakUyil MO pa3IW4YHbIM MNPU3HAKAM: «HHCIIO U COCTaB PEarupyoLIUX U
00pa3ylomuXxcsi BEIIECTB», «TEIUIOBOH 3PQEKT», «HalpaBICHUE», «U3MEHEHUE CTETNICHEH OKHCIICHUS
3JIEMEHTOB, 00pa3yIOIINX Pearupylolire BeIecTBay, «(pa3ay, «MCHoNIb30BaHle Katanuzartopay. [loHsTue
O CKOpPOCTHM XHUMHYECKOM peaknuu. DakToppl, BIMAIOMKAE HAa CKOPOCTh XWUMHYECKHX pEakIui.
Karanuzatops! u katanu3. UHruOuTopsl. AHTHOKCUIAHTBI.

JdemoHcTpanuu.

Paznuunbie popmsl Tabmumet J. Y. MenneneeBa. Monmenu aToMOB 3l1eMeHTOB 1—3-TO IEpHOIOB.
Mopnens cTpoeHusi 3eMHOTO Iapa (TonepedHbIil pazpe3). 3aBUCUMOCTh CKOPOCTH XUMUYECKON peaKInu
OT TIPHUPOABI PEATHPYIONINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIMU OT KOHIECHTPAINH
pearupyronmx BEMIeCTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIMu OT IUIOMIATU COMPUKOCHOBEHUS
pearupyronmx BemEecTB («KUISAIMNANA CIOW»). 3aBHCHMOCTh CKOPOCTH XHMHYECKOW PEakIuh OT
TeMIEPaTypbl pPEarupyrolMx BEECTB. ['OMOr€HHBIM M TeTepOreHHbI KaTanu3bl. dDepMeHTAaTUBHBIN
karanu3. IHrubuposanue.

Tema 1. Metanabl (16 4)

[Tonoxenue meramnoB B Ilepuonnueckoit cucteMe xumuueckux snemeHtoB J[. . Menneneesa.
Mertannnueckasi KpUCTaJUIMYECKasi pelieTka U MeTajuTiuecKasl XuMudeckas cBs3b. O0mue pusngeckue
cBoiictBa MeTaiioB. CIiiaBbl, WX CBOWMCTBA U 3HAYeHHWE. XHMMHUYCCKHE CBOICTBAa METAJIOB Kak
BOCCTAaHOBUTEIEH, @ TAKXKE B CBETE HX IMOJIOKEHUSA B DIIEKTPOXUMHUYECKOM Py HAIPsHKEHUI METAIUIOB.
Kopposus metainoB u cioco0sl 00psObI ¢ Hell. MeTamnsl B ipupoe. O0mue crioco0bl UX MOTyYeHUSI.

OO0masi XxapaKTepHCTHKA HIEJ0YHBIX MeTawIoB. Metamisl B npupoje. OOmue crocoObl ux
nosryueHus. Ctpoenue atomoB. lllenodnele MeTamuibl — MpOCThIE BELECTBA. BakHeWIINe COeANHEHUs
IETIOYHBIX METAJUIOB — OKCHJIbI, TUAPOKCUABI U CONH (XJIOpUABI, KapOOHATHI, Cynb()aThl, HUTPATbI), HX
CBOWCTBA ¥ IPUMEHEHKE B HAPOJHOM X03siicTBe. Kanuitabie ynoOpeHus.

O0mas xapakTepUCTHKA 3JIeMeHTOB Iry1aBHoOM nmoarpynnsl II rpynmner.

Crpoenne artomoB. IlllerouHo3eMenbHbIE METAIBI — MPOCTHIE BEIIECTBAa. BakHeiime
COEJIMHEHHS IETOYHO3EMENbHBIX METANIOB — OKCH/bI, TUIPOKCUABI U CONHU (XJIOPHIBI, KapOOHATHI,
HUTPATHI, Cynb}aTel, Pocdarel), X CBOWCTBA U TPUMEHEHHE B HAPOJHOM XO3SHCTBE.

AJIIOMMHUIA.

Crpoenne aroma, (QU3MUECKHE W XHMHUYECKHE CBOWCTBAa MpocToro BemiectBa. CoennHEHUs
AMIOMUHUST — OKCHJl W THAPOKCHJA, WX aM{QOTepHbI XapakTep. BaxkHelmme comu amtoMHUHUS.
[IpuMeHeHue aTIOMUHUS U €TO COSAMHEHHH.

Keane3o.

Crpoenue aroma, (U3MYECKHE M XMMHYECKHE CBOMCTBa MPOCTOro BellecTBa. [ eHeTHuecKue
psimet Fe™? u Fe™.

Baxnelimye conu sxene3a. 3HaUEHHUE JKele3a M €ro COEIUHEHHMH I MPHUPOJBl U HapOJHOTO
XO035MCTBA.

JdemMoHcTpauuu.

OO6pasupl LENOYHBIX M HIET0YHO3EMENbHBIX MeTaisioB. OOpasisl criiaBoB. B3aummoneiicTBue
HATpus, JIUTUS U KaJIbLUS ¢ BoAoW. B3anMoelicTBue HaTpUsl 1 MarHusi ¢ KUCJIOpoJioM. B3aumoneiicteue
MeTaisioB ¢ Hemetayuamu. [lomyuenue ruapokcumos xenesa (1) u (110).

Tema 3. Hemerananl (27 4)

OOmas xapakTepuCTHKa HEMETaJUIOB: MoyiokeHne B llepmoguueckoll crucTeMe XUMHYECKHX
anemenToB /. . MenneneeBa, 0cOOEHHOCTH CTPOCHHS aTOMOB, 3JIEKTPOOTpHUIIaTeabHOCTh (D0) Kakmepa
«HeMetaimuaHocTH», psin 0. Kpucrammmdeckoe CTpoeHHE HEMETAIIOB — TIPOCTHIX BEIIECTB.
Amnorponus. Pu3ndeckue cBOMCTBa HEMETAIOB. OTHOCUTENBHOCTD MOHITHH «METAJID» U «HEMETAILID).
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Bonopoa. Ilonoxenue Bomopoaa B Ilepmoandeckoil cucreme Xumuueckux anemeHtoB 1. U.
Menneneera. CtpoeHue aTomMa W MOJICKYJbl. DU3NYECKHE W XHUMHUYECKHE CBOMCTBA BOAOPONA, €TO
MOJTyYeHUE U IPUMEHEHHE.

Bona.

Crpoenue Moiekynbl. Bomopomnas xumudeckas cBsizb. Ou3mdueckue cBOiCTBa BOIBI. AHOMAIHN
CBOMCTB BoBL. [ 'mapodunsHble n ruApodoOHBIE BelecTBa. XUMUYECKHEe CBOWCTBA BOABI. KpyroBopoT
BoIbl B mpupoae. Bogooumctka. Aspauus BoApl. bBoiToBeie  (GuabTpel. MuHeEpanbHBIE BOJIBI.
JuctunnmrpoBaHHas BoJIa, €€ TONyUYeHHe U IPUMEHEHHE.

O01mas xapakTepUCTHKA rajJ0reHoB.

Crpoenue aromoB. IIpocThlie BenecTBa 1 OCHOBHBIE COETUHEHNS TaJIOTEHOB, UX CBOMCTRA.

Kpartkue cBenenus o xjope, Opome, prope u iioge. [IpuMeHeHne raJoreHoB U UX COCTUHEHUN B
HapOJIHOM XO3SIMCTBE.

Cepa.

Ctpoenue aToma, ajsIOTPONHs, CBOWCTBA M MPUMEHEeHHnEe poMoOndeckoit cepbl. Okenapl cepsl (IV)
u (VI), ux momydeHue, cBoiicTBa W mpuMeHeHne. CepHas KHCIIOTa W €€ CONH, WX TNpPUMEHEHHE B
HapoJHOM Xo3siicTBe. [IpOnM3BOACTBO CEPHOM KHUCIOTHI.

A3orT.

Crpoenue aTomMa U MOJIEKYJIbl, CBOMCTBa IMPOCTOrO BEIIECTBA. AMMMAK, CTPOEHHUE, CBOMCTBA,
nonrydeHue u npuMeHeHne. Conn aMMOHUS, X cBoiicTBa U npuMmerenne. Oxcunabl azota (II) u (IV).

A3OTHas KHCJIOTa, e¢ CBOWCTBA M NpUMEHeHHe. HUTpaTbl 1 HUTPUTHI, TpobIeMa UX COACpIKaHHs
B CEIILCKOXO3AHCTBEHHON NPOYKINU. A30THBIEC YOOPEHHS.

Docdop.

CrtpoeHue aToma, ajuIOTPONMs, CBOicTBa 0Oenoro W KpacHOro Qocdopa, HX TpPUMEHEHHE.
OcHoBHble coeauHeHus: okcun dochopa (V) u oprodochopnas kucinora, docdarel. DochopHbie
ymoOpeHusl.

Yraepoa.

CtpoeHue aTtomMa, ajIOTpONHs, cBoiicTBa MoanuuKkanuid, npuMmeHenne. Okcuabl yriaepoaa (1) u
(IV), ux coiicTBa u npuMeHeHue. KapOoHaTel: KambIMT, COa, IOTAIl, MX 3HAYECHHE B MPUPOJIE U KUZHH
YeloBeKa.

Kpemuuii.

Crpoenue aroma, KpUCTAJUIMYECKUH KPEMHUH, ero cBoiicTBa W mpumeHeHne. OKCHI KpeMHUS
(IV), ero npupoansle pazHOBUAHOCTH. CHIMKAThl. 3HAYCHNUE COSAMHEHUN KPEMHUS B )KUBOW M HEKUBON
npupojie. [loHsTHE 0 CHIMKATHON MPOMBIIITIEHHOCTH.

JdemoHcTpanuu.

OOpasubl TralloreHOB — TPOCTBIX BeEHIeCTB. B3aWMOAEWCTBHE TaJIOT€HOB C HATpUEM, C
anroMuHEEeM. BeITeCHeHHe XJIopoM Opoma WIIM MOoJla U3 PacTBOPOB WX cojeil. B3ammogeiicTBue cepsl ¢
MeTaJlJIaMH, BOJOPOAOM M KHCIOpOAOM. B3ammojeiicTBHEe KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C
Mezpio. [lornomenre yriemMm pacTBOPEHHBIX BELIECTB MIJIM ra3oB. BoccTaHoBIeHHe MeIW M3 €€ OKcHJa
yrnem. OOpasmbl TPUPOAHBIX COEMWHEHHH XJIopa, cephl, ¢ocdopa, yriepoma, kpemHus. OOpasiisl
BKHEHIIIUX ISl HAPOJHOTO XO3SAUCTBA Cy/Ib(paTOB, HUTPATOB, KapOOHATOB, hoctaToB. OOpa3ibl CTEKIIA,
KEepaMHKH, lIEMEHTA.

Tema 4. Oprannyeckue coequHeHus (7 u)

[Ipenmer opranmueckoit xuMuu. BemecTBa opranndyeckrie 1 HEOPraHUIECKHE, OTHOCHTEIHHOCTb
MOHSATHUS «OPraHUYECKUe BellecTBay». [IpuuuHBl MHOr000pa3usi OpraHu4eckux coeauHeHui. CTpoeHue
aToMa yriepoja. XUMHUYECKOe CTPOCHUE OPTraHHUYECKUX COeNWHEHH. MOJeKyIspHble U CTPYKTYPHBIE
(bopMyJIbI OpraHUYECKUX BEILECTB.

IIpenenbuble yrieBonopoAsl. MeTaH W 3TaH: CTPOECHUE MOJIEKYJ. ['OpeHHe MeTaHa U JITaHa.
Herunpuposanue 3raHa. [IpuMeHeHne MeraHa.

HenpenensHble yriaeBogopoasl. OTHiIEH. XUMHUYECKOE CTPOEHUE MOJEKYJbl dTUJIEHA. J[BoHas
CBs3b. B3anmopeiictBue stmieHa ¢ Boxoid. Peaknuu nonumepusanuu stwiieHa. llomusTwiieH u ero
3Ha4YEHHE.

[IpenensHble 0qHOATOMHBIE cIUPTHI. [ nuepuH. [loHsTHE O IpEAETBbHBIX OJHOATOMHBIX CITUPTAX
Ha MpUMEpax METaHoJa U 3TaHoNa. TpexaToOMHBIN CIUPT — TIIULEPHUH.

Ansnerunsl. [lonsTie 06 anpaerngax Ha mpuMepe yKCycHoro anpaeruaa. OKUCIeHHe albIeruaa
B KHCJIOTY.
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[IpenenspHble KapOOHOBBIE KHCIOTHL. OIHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHCIOTHI Ha
npuMepe yKCYyCHOW KucioThl. Ee cBoiicTBa n mpumenenne. CTeapuHOBas KMCIOTa KaK MPEICTaBUTENb
JKUPHBIX KapOOHOBBIX KHCJIOT.

Cnoxubie 23¢uphl. Peakiinu srepudukaliiy v NOHATHE O CIIOKHBIX dQHUpax.

Kupsr. XKupsl kak cioxHble 3QUPHI TIUIEPUHA U KUPHBIX KUCIIOT.

[lonstme 006 amuHOKHCHOTax. Peakuwm monMKoHAEHCAMU. benku, WX CTpoeHHWEe U
OMOJIOTHYECKast POJIb.

[lonstne 06 yriaeBomax. ['moko3a, ee cBoiicTBa W 3HadeHwme. Kpaxmam u memmonosa (B
CpaBHEHUH), X OMOJIOTHIECCKAS POIb.

JdemoncTpanuu. Mojenu MoJIeKysI MeTaHa U APYTHUX yrieBOAOPOI0B. BlaumonelcTBre sTuieHa
¢ OpOMHOI BOJIOW M pacTBOPOM IepMmaHraHata kamus. OOpasibl dTaHOoNa M TiaunepuHa. KauecTBeHHas
peakiusi Ha MHOTOaTOMHBIE crmupTHl. [lomyueHme ykcycHo-3THIOBOTO 3¢upa. OMBUICHHE XHpA.
B3aumopeiicTBue TJIIOKO3bI C aMMHAYHBIM DPAacTBOPOM OKcHaa cepeOpa. KadecTBeHHas peakius Ha
kpaxmain. Jloka3areiabCTBO HAMW4UMs (PYHKIMOHAJIBHBIX TPYII B pPacTBOpaX aMHHOKHUCIOT. ['opeHue
OCITKOB (IIEPCTH WITH NTHYBHUX TIepheB). LIBETHBIC peakiiuu OEITKOB.

Tema 5. O0001meHne 3HAHUI IO XMMMH 32 KyPC OCHOBHOM IK0JIbI. [ToaroroBka

K rocyaapcreeHHoi nroropoii arrecranuu ('HA) (10 4v)

[Tepunonnueckuii 3akoH u Ilepuonuueckas cucreMa xumuueckux snemeHtoB . . Menzaeneesa.
®u3nvecKuii CMbICT MOPAAKOBOIO HOMEpa 3JIEMEeHTa, HOMEPOB IMepHoja M TpyHmbl. 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB 3JIEMEHTOB M HX COCI[I/IHGHI/II\/'I B II€pUOJaxX U IpyIlliax B CBCTEC HpCI[CTaBJICHI/Iﬁ (6]
CTPOEHUH aTOMOB HJIEMEHTOB.

3HaueHune NEpUOJUYCCKOro 3aKoHa. BI/IIH)I XUMHUUYECKUX CBS3€H M THIIBI KpUCTATLTIMYCCKUX
pemieTok. B3amMOCBSI3b CTpOGHWS M CBOWCTB BemlecTB. Kiaccupukamus XUMHUYECKHX PEaKIHui I10
PasInYHBIM IpU3HAKaM (YMCIIO U COCTAB PEArHPYIOIIMX U 00pa3yOLINXCsl BEIIECTB; HATHYHE

rpaHuBl  pasfena ¢a3; TemioBod 3(QeKT; U3MEHEHHe CTeleHel OKWCIEHHs aTOMOB;
WCIIOJIb30BaHME KaTaln3aTopa; HallpaBleHue mpoTekanus). CKOPOCTh XUMHUYECKHX Peakuuii U (GakTopsl,
BIUAOIINE Ha HEC. O6paTI/IMOCTI) XUMHUYECCKHUX pCaKHI/Iﬁ u CHOCO6I)I CMCUICHUA XUMHWYECCKOI'O
PaBHOBECHSL.

IIpocTtele M ciokHBIE BellecTBa. MeTaulbl M HEMETaulbl. ['eHeTudeckue psjbl MeTaua,
HEMeTalla M TiepexoJHoro Metamuia. OKCHIBIM THIPOKCHIBI (OCHOBaHHMS, KHCIOTHI, amdoTepHbIe
THIPOKCUIBI), conu. KX coctaB, kimaccupukanys U oOIIMe XMMHYECKHE CBOMCTBA B CBETE€ TEOPHUU
3IIEKTPOJINTHYECKON TUCCOLMALIIH.

Buabl e TeJIbHOCTH YYAIIUXCH, HANPABJIEHHbIE HA JOCTHKEHHE pe3yJibTaTa

Hctounuk moyuenus 3HaHUH, GOPMUPOBaHKs |BHIbl y4eOHOH IeATeTbHOCTH

YMEHHH, HABBIKOB

CJ'IOBO, TCKCT, 3HAKH CJ'IYHIaHI/Ie YUUTECIIA

CJIYHIEIHI/IC H aHaJIn3 JOKJIad0B COKJIACCHHUKOB

CamMocTosiTeNnbHas padoTa C TEKCTOM B yUeOHUKE, HAYIHO-
MOIYJISIPHOM JIUTEpAType

OTOOp MaTepuraa U3 HECKOJIbKUX HCTOYHUKOB

Hanuvcanue nokianos, pedeparos

BriBog hopmyn

BrItoHEHNE yIpayKHEHUH 110 pa3sTpaHUYEHUI0 OHATHIA

CucremMaTu3anus

ONIeMEHTHI JeHCTBUTENbHOCTH [TpocMOTp MO3HABATENLHBIX (HHIHLMOB

IAHaM3 TabynIl, TpaduKOB, CXEM

[Tovck 0OBsICHEHNS HAOIFOIAEMBIM COOBITHSIM

\AHAJIN3 BO3HUKAIOMIMX MPOOIEMHBIX CUTYaIHi

OneIT ¥ ucciaeaoBarCibCKas ICATCIBHOCTD IAnanus pa3daaTovYHbIX MaT€pUaJioB

Pemenne PAa3JIMYHBIX OKCIICPUMEHTAJIIBHBIX 3a1a4

COop 1 COpTUPOBKA KOJUIEKIIMOHHBIX MaTEPHUAajIOB

Vcnonp30Banue HU3MCPUTCIIBHBIX HpI/I60pOB
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[locTaHOBKA OIBEITOB

IBEITTOTHEHIE J'Ia60paTOpHI>IX " MPAKTUYICCKUX pa60T

COopka mpuOOpOB U KOHCTPYKITHNA

Y coBepIIeHCTBOBaHNE TIPUOOPOB

BHCTpaI/IBaHI/IC THUIIOTE3 HA OCHOBAHHNH HMCIOIINXCA JaHHBIX

Pa3paboTka METOUKH SKCIIEPUMEHTA

KoncTpynpoBanne 1 MOJIETUPOBAHNE

CucremMa OlleHKH I0CTUKEHUS IIJIAHHPYEMbIX Pe3yJbTATOB
Texymuii KOHTpPOJb YCIEBA€MOCTH IPOBOJUTCSA IOYPOYHO, IO Te€MaM, IO MOIYroausiM, B ¢opme
JUAarHOCTHKH (BXOTHOH, TPOMEKYTOUYHOH, HTOTOBOM).
B paMkax Tekyliero KOHTpOJisl Y4YWTBHIBaKOTCS Takxke Bo3MoxHOcTH YMK «Xumusy». B Meroguueckom
anmapare KaXIOW TeMbl y4eOHHKa MMEIOTCS 3aJaHusl IJIsl OCYIIECTBJICHHS KOHTPOJBHO - OLIEHOYHOH
nestenbHOCTH. Hapsimy ¢ atum ucnmonesyercss mnatgopma «POL» u «Pemy OI'D, EI'D». HUrorossiit
KoHTpoJsb — OI'D

TemaTnueckoe IVIAHUPOBaHUE Y4eOHOr0 MaTepuala

Ha3panmne Hudpopmarus 06 BocnurarenbHbIi
IJ1aBbl 0-BO PaKkTH | OHT 3JIEKTPOHHBIX Y4eOHO- MOTEHIIHAT
ria YacoB | YeCKH | PO | METOAMYECKHX MaTepHajax ypoKka B
BbI e JIb COOTBETCTBHH C
padoT | HBI MOZlyJIEM
bl e «IIKOIBHBIN YPOK»
paod
ot
bl
BBenenue. OO6pazoBaTenbHas AKTUBH3AIISA
Oomas 0 1 mwiatdopma «AKIIACC» MO3HABATEILHOM
XapaKTepPHCTHKA www.biodan.narod.ru JESATETBHOCTH;
XHMHYECKHX 3JIEeMEHTOB www.bio.1september.ru MPUBIICUCHUE
U XMMHYEeCKHX peaKIuii. www.nrc.edu.ru BHUMAaHUS YYaIIHXCS
Mepuonnyeckmii 3aKon Poccuiickast anekTpoHHast K IEHHOCTHOMY
" Iepuoanyeckas mkoda - https://resh.edu.ru/ | acmexty u3yuaembIx
CHCTEMA  XHMHUYECKHX Enunast komnexuus Ha ypOKax SIBJICHUIA;
3J1€eMEHTOB UPPOBBIX MPUBJICUCHHE
.M. MengeneeBa 00pa3oBaTEeNbHBIX BHMMAHMSI YYaIIUXCS
pecypcoB K 00Cy»X1aeMoit Ha
http://school- ypoke HH(pOpMAIHH;
collection.edu.ru BOCIIUTaHHE
®DenepanbHbIil 3KOJOTUYECKOTO U
00pa30BaTeNbHBIN MOPTAT | TYMAHUCTHYECKOTO
http://www.edu.ru/ MBIIUTEHHST
®DepnepanbHas
nHpopMaIMoHHas cucreMa | [IpuBneyeHue
«EnuHoe okHO JocTyna K BHUMAaHUS YYaIIHXCS
00pa3oBaTeIbHBIM K 00CyX1aemMoi Ha
pecypcam» - ypoke nHbopManuy;
http://window.edu.ru/ UHUAIUUPOBAHUE U
MeTaibl J | Oo6pasoBarenpHas MOJJIePIKKa
6 1 2 miatdopma «AKJIACC» HCCIJIEI0BATEIBCKON
www.biodan.narod.ru JESTeIbHOCTU
www.bio.lseptember.ru IIKOJIGHUKOB;
www.nrc.edu.ru BOCIIUTaHHE
Poccuiickast anekTpoHHas 9KOJIOTHYECKOTO
mkoJia - https://resh.edu.ru/ | rymaHucTHYECKOro
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Enunas xomekius

UG POBBIX
00pa3oBaTeIbHBIX
pecypcoB

http://school-
collection.edu.ru
®enepanbHbII
00pa3oBaTebHbIN NOPTAT
http://www.edu.ru/
®enepanpHas
“H(OpMAaIMOHHAS CHCTEMa
«EnuHOE OKHO JocTyna K
00pazoBaTeIbHBIM
pecypcam» -
http://window.edu.ru/

HemeTanabl

O6pa3oBaTenbHast
miardopma «AKIIACC»
www.biodan.narod.ru
www.bio.lseptember.ru
www.nrc.edu.ru
Poccuiickas anektponHas
mkoa - https://resh.edu.ru/
Ennnas xoyuiekuus

UG POBBIX
00pa3oBaTeIbHbIX
pecypcoB

http://school-
collection.edu.ru

®denepanbHbIN
o0pa3oBaTenpHBIN TOPTAT
http://www.edu.ru/
®denepanbHas
WH(GOPMAITMOHHAS CHCTEMA
«EnnHOE 0KHO ocTyna K
00pa3oBaTeIbHBIM
pecypcam» -
http://window.edu.ru/

XUMUA

Opranunyeckast

O0pa3oBaTeibHas
wiatdopma «IKJTACC»
www.biodan.narod.ru
www.bio.1lseptember.ru
www.nrc.edu.ru
Poccuiickast anexkTpoHHas
mkouta - https://resh.edu.ru/
Ennnas xomrexius

U POBBIX
00pa3oBaTeIbHBIX

pecypcoB

http://school-
collection.edu.ru

®denepanbHbIi
00pa3zoBaTeNbHbIH TOPTAT
http://www.edu.ru/
®DenepanbHas
WHPOPMAIMOHHAs CCTEMa
«EaunHoe 0KHO mocTyma K

MBIIIJICHUS;
aKTUBHU3AIMS
MO3HaBaTEeILHON
JICATCIBHOCTH;
BOCITMTaHHE
9KOJIOTHYECKOTO 1
TYMaHHUCTHYECKOTO
MBIIIICHUS

PasBurtue
KPEaTUBHOTO
MBITIUTCHAS
(camocTosTeNBHOE
MPUMEHEHUE 3HAHMIA,
CII0COOOB ACHCTBUA,
TTOMCK
HECTaHJIAPTHBIX
pelIeHuk);
aKTUBHU3AIINS
MO3HaBaTEIbHOU
JIeSATSIIBHOCTH;
MIPUBJICUCHHE
BHUMAaHHMS YIAIIHXCS
K IIECHHOCTHOMY
aCITeKTy U3YIaeMBIX
Ha ypoKax SIBIICHUH;
MIPHUBJICYCHUC
BHUMAaHUS YYaIUuXcs
K 00Cy)KImaeMoit Ha
YpOKe UH(pOPMAIIHH;
BOCITUTAHUE
9KOJOTHIECKOTO U
T'YMaHHCTHYECKOTO
MBIILICHHS
Bocnuranue
HCKPEHHETO
WHTEpeca K y4eOHO
JIEATSIIBHOCTH,
MOJTyYE€HUIO HOBBIX
3HAHWMH,
PacCIIUPEHUIO
COOCTBEHHOTO
KpyTro3opa,
BOCITUTAHUE
9KOJIOTHYECKOTO U
T'YMaHUCTHYECKOTO
MBIIICHHS;
MIPHUBJICYCHUE
BHUMAaHUS YYaIuXCs
K 00Cy)KIaeMoit Ha
ypoke uH(popMaIiu
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00pa3oBaTeIbHBIM
pecypcam» -
http://window.edu.ru/
O0001Eenne { O6pa3oBaTenbHast
3HAHMi MO0 XUMHH 3a 4 mwratdopma «AKIIACCy»
KYPC OCHOBHO#i LIKOJIBI. www.biodan.narod.ru
IMoaroroska k OI'D. www.bio.1september.ru

www.nrc.edu.ru
Poccuiickas anekTpoHHas
mkoda - https://resh.edu.ru/
Enunas xomnexius
TA(QPOBBIX
00pa3oBaTeIbHBIX
pecypcoB

http://school-
collection.edu.ru

®denepanbHbII
00pa3oBaTeNbHBIN MOPTAT
http://www.edu.ru/
®enepanpHas
MH(GOPMAITMOHHAS CHCTEMA
«EnuHOe OKHO JocTyna K
00pa3oBaTeIbHBIM
pecypcam» -
http://window.edu.ru/

HTroro

8

IlepedeHnb 1a00pATOPHBIX U MPAKTHYECKUX PadoT.
8 knace

[Mpaktudeckas padora Nel. [IpaBuna TeXHUKH 0€30MacHOCTH B KabuHeTe XUMUH. O3HAKOMIIGHUE C
nabopaTopHBIM 000PYIOBAHUEM.
ITpaktuueckas padora Ne2. OumcTka 3arpsiI3SHEHHON IOBapEeHHOH COJIH.
IIpaktuueckas padora Ne3. [lonmyuenue u cBoi Kucioposa.
[Mpaktudeckas padota Ne4. [IpurotroBiieHre pacTBOPOB COJICH C ONpeIelIeHHO MaccoBOM JI0ei
PacTBOPEHHOTr'O BEIIECTBA
ITpaktuueckas padora NeS. «CBoiicTBa KUCIOT OCHOBAHHM, COJICH»
[Mpaktudeckas padora Ne6. PerieHne skcriepuMeHTaNBHBIX 3a/1a4 110 TeMe «OCHOBHBIE KIIACChI
HEOPraHWYECKUX COCTUHEHUI
JlaGopaTopHbI€ OIBITHL:
1.PaccMoTpenue BeecTB ¢ pa3HbIMU (PU3UUESCKUMU CBOWCTBAMHU.
2.Pa3nenenue cMecH ¢ TOMOIIBIO MarHUTA.
3.Ilpumeps! GHU3NIECKUX U XUMHUYECKHX SIBIICHUH.
4. Tunsl XUMUYECKUX PEaKLUN.
5. Peakius pa3nokeHus: MajlaxuTa.
6.Peakuns 3aMerienns MeIn Kene30M.
JlaGopatopHbI€ OIBITHI:
7.03HaKOMIICHHE ¢ 00pa3IaMy OKCHIIOB.
8.ITomyduenue Bomopoaa
9.B3aumojeiicTBIE BOAOPOAA C OKCHJIOM MEIH.
10.0nBITHI 1O CBOMCTBAM OCHOBaHUI
11. OmbITHI IO CBOKCTBAM KHUCIIOT.
12.B3anmMopeiicTBrE THAPOKCUAA ATFOMUHHSA CO LIETOUBI0 U KUCIOTaMH.
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http://window.edu.ru/
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Ipunoxenne xk OOIT OOO, yrBepxkaenHas npukazoM Ne 56 ot 31.08.2022
9 kJ1acc.

JlaGopaTopHble ONBITHI.

1. TlomyyeHue rUAPOKCUIA IMHKA M MCCIEIOBaHUE €ro CBOMCTB. 2.MoienupoBanre MoCTPOCHHUS
Ileproamueckoil cucTeMbl XUMHUIeCKUX deMeHToB J[. . Menneneena. 3. 3amelieHne Keae30M MEIH B
pactBope cymbara memu (II). 4. 3aBUCHMOCTP CKOPOCTH XHMHYECKOW pEaKIHA OT MPHUPOIBI
pearupyonyx BemecTB Ha MPUMEpe B3aUMOJCHCTBUS KUCIOT C METaUIlaMu. 5. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOHN peakiiy OT KOHIIEHTPAINY PEearupyomIuX BEMIECTB Ha MPUMEPE B3aMMOACHCTBUS ITMHKA C
COJITHOW KHUCIIOTOM pa3IMIHOW KOHIICHTpAITUH. 6. 3aBHCHMOCTH CKOPOCTH XUMHYECKON pEakInd OT
TUIOIIAAX COTIPUKOCHOBEHHS PEarupylomux BemecTB. 7. MoAenupoBaHHE «KHIIALIETO CJOsDy. 8.
3aBUCUMOCTDh CKOPOCTH XHMHYECKOW PEaKIUU OT TeMIIEpaTypbl pPearnpylolidX BEUIECTB Ha IpUMEpE
B3ammMopeiictBus okcuga meau (II) ¢ pacTBopomM cepHON KHCIOTHI pa3IMYHOM TeMmmepaTypsl. 9.
Pasnoxenne mepokcuaa Bogoposaa ¢ momMomipio okcuaa mapranna (IV) m xatanassl. 10. OOHapyxeHue
KaTala3bl B HEKOTOPBHIX NHIIEBBHIX mnpoaykrax. 11. HMHrubupoBaHue B3aMMOICHCTBUS KHCIOT C
MeTallaMH ypoTpomuHOM. 12. B3amMopeiicTBue pacTBOPOB KHCIOT W cojiell ¢ Mertammiamu. 13.
OzHakomiieHHe c pyaamu Jkene3a. 14. OkpammBaHuE TIIAMEHH COJSIMH IETOYHBIX MeTaiuioB. 15.
BsaumoneiictBue kansius ¢ Bogoi. 16.ITomyuenne ruapokcuaa Kanblusl U UCCIEIOBaHUE €TI0 CBOMCTB.
17. Ilomy4deHrue TUIPOKCUAA AJTOMHUHHSA U HCCIEIOBAHHE €ro CBOMCTB. 18. B3aumoneiicTBue xenesa c
conmsiHoi kmcnoroi. 19. Ilomyuenme ruapoxcumoB sxene3a (II) m (III) m msyduenne mx cmoiict. 20.
[Monyuenue u pacmo3HaBanue Bogopona. 21. HcciaemoBaHue MOBEpXHOCTHOTO HATSHKEHUS BOJBI.
22.PacTBOpeHME TIepMaHIaHaTa Kalus WIK MEIHOTrO Kyrnopoca B Boze. 23. ['mapatariusi 00€3BOKESHHOTO
cynetara memu (II). 24. UsroroBienme rurcoBoro otmeyaTka. 25. O3HAKOMIIEHHE C KOJUTEKIHEH
OBITOBBIX (GUIBTPOB. 26. O3HAKOMJIEHHE C COCTABOM MHUHEpANbHOW BoAbL. 27. KauecTBeHHas peakuus Ha
ramoreHua-uoHbl. 28. Ilomydyenune u pacrozHaBaHue kuciopozga. 29. 'opeHue cepbl Ha BO3IyXe U B
kucnopone. 30.CoiicTBa pa3baBiieHHOW cepHOW KuciaoTel. 31. M3ydeHume cBolicTB ammmaka. 32.
PacrioznaBanme coneii ammoHus. 33. CBolicTBa pa30aBieHHONW a30THOW KHCHOTHL 34. B3ammopeiicTBue
KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI ¢ Mebio. 35. ['openue ¢ocdopa Ha Bo3ayxe U B KUCIopose. 36.
Pacnio3naBanue docdaros. 37. I'openue yris B kuciopone. 38. IlomydeHue yrojabHOW KHCIOTHI U
nuszydenue ee cBoiicTB. 39. Ilepexon kapboHatoB B runpokapbonartel. 40. Pasnoxenue ruapoxapOoHaTa
Hatpusi. 41. TlomydeHne KpeMHEBOH  KHCIOTBI M HW3y4deHHE ee CBOHCTB. JlabopaTOpHBIE OIBITHI.
42.M3roToBieHne Mojenel MoJeKyn yrieBojoponoB. 43. CoiictBa riunepuna. 44. B3aumoneiicTue
IIFOKO03BI ¢ Tuapokcuaom Menu (I1) 6e3 HarpeBanus u ipu HarpeBaHuu. 45. B3anMopeiicTBre kpaxmana ¢
HoIIOM.
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