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IHosicHuTEIHLHAA 3aANIUCKA
Pabouas nporpamma Kypca XUMUU I OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBUU ¢ DeepalibHbIM TOCYAapCTBEHHBIM

oOpa3oBaTeIbHBIM CTaHAAPTOM 0O0IIero oOpa3zoBaHusi. B Hell Takke y4MTHIBAIOTCS OCHOBHbBIE HMJIeW U MojoxkeHus lIporpammbl
pa3BuTHUS U GOPMUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX IEUCTBUH I OCHOBHOTO 001IIero o0pa3oBaHuUs.

B cooTBeTcTBUM € ITHMH TOKyMEHTAaMU OOYYaromIuecs OJHKHBI OBIAJCTh MPUEMAMU, CBS3aHHBIMH C OMpPEICICHUEM
MOHATUH: OTPAaHMYWBATH WX, OMHCHIBATh, XapaKTEPHU30BaTh W CPaBHUBATh. TaK KaKk XUMHUS — HayKa JKCIIEpUMEHTAIbHAs,
oOyJaroniiecsi JTOJDKHBI OBJIAJICTh TAaKMMH II03HABATEIHHBIMU yUEOHBIMU JIEUCTBUSMHU, KaK SKCIICPUMEHT, HaOIOJCHUE,
U3MEpeHHe, ONKCAaHWe, MOJCIUpPOBaHHE, TUIOTE3a, BBIBOJA. B mpoiecce u3ydeHUs Kypca y OOYYalOMIMXCS MPOJOJIKAIOT
(opMUpPOBaTECS YMEHMSI CTaBUTh BOIPOCHI, OOBSICHATD, KiIacCU(ULUPOBATh, CPAaBHUBATh, ONPEAEIATh HCTOUHUKN UH(OpMAaLIH,
HOoJIy4yaTh U aHAJIM3UPOBATh €€, TOTOBUTh HH()OPMALIMOHHBIN MPOAYKT, IPE3EHTOBATh €r0 U BECTH AUCKyccuio. CieqoBaTeibHo,
JESITEIbHOCTHBIM MOAXOA B HM3YYEHMH XUMHHM CIIOCOOCTBYIOT JTOCTHKEHHWIO JIMYHOCTHBIX, MPEIMETHBIX M METallpeIMETHBIX
00pa30BaTEIbHBIX PE3YIbTATOB.

B ocHOBY Kypca MOJ0XKEHBI CIEIYIOINE HCH

e MaTepualbHOE €AMHCTBO U B3aUMOCBSI3b OOBEKTOB U SBJICHUI NPUPOIDI;
e BeAyllas pojib TEOPETHUYECKUX 3HAHMNA Ui OOBSCHEHUS U MPOTHO3UPOBAHUS XMMUYECKUX SIBJICHHUM, OLIEHKH HX
MMPAKTUUYECKON 3HAYUMOCTH;

® B3aMMOCBS3b KAUYECTBEHHOM U KOJIUYCCTBEHHOM CTOPOH XMMHNYCCKUX 00BEKTOB MaTCpUAJIBHOI'O MHpaA,



® pa3BHTHEC XUMUYECKOH HAYKW W MPOM3BOACTBO XMMHUYECKHX BEIICCTB M MAaTCPUAJIOB IS YAOBJICTBOPEHUS HACYIITHBIX
NoTpeOHOCTEN YenoBeKa U OOLIECTBA, PELICHHUS IT00aTbHBIX MPOOJIEM COBPEMEHHOCTH;
® TCHETHYECKas CBS3b MEXKTY BEIIECTBAMHU.

OTH UCH peaTu3yIoTCs B Kypce XMMUU OCHOBHOM IITKOJIBI TyTEM JIOCTHIKCHUS CIICAYIONNX eJIei:

* Dopmuposariue y yIalnuxcsi XAMUYCCKON KapTUHBI MUpPa, KaK OPraHMYECKOW YacTH €T0 IEeJOCTHON eCTeCTBEHHO-HAYIHON
KapTUHBI.

* Pazeumue TI03HABATEIIBHBIX WHTEPECOB, HWHTCIICKTYAIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH ydYallMxcs B TIpoIecce
W3YYCHHMS] UMH XUMHUYCCKON HAayKd M ¢ BKJIaJla B COBPEMCHHBI HAyYHO-TEXHHYECKHUH Iporpecc; (OpMHUPOBAHNE BXKHEHUIIINX
JIOTUYECKHUX ONepaluid MBIIUICHUsT (aHAIHM3, CHHTE3, 0000IIeHNe, KOHKPETU3allks, CpaBHEHHE W JIp.) B TpOIecce TO3HAHUS
CUCTEMBI BAXKHEHUTIINX TTOHSITHN, 3aKOHOB ¥ TEOPUI O COCTAaBE, CTPOCHUH M CBOMCTBAX XMMHUECKUX BEIIIECTB.

* Bocnumanue yOeXIEHHOCTH B TOM, UYTO NMPUMEHEHHE IMOJyYCHHBIX 3HAHUN M YMEHUH 10 XHUMHH SBIIICTCS OOBEKTUBHOM
HEO0OXOAMMOCTBIO I 6€30macHOl paboThI C BElIeCTBaMHU U MaTeprajiaMy B OBITY M Ha TIPOU3BOJICTBE.

* [Ipoexmuposanue u pearusayusi BHIITYCKHAKAMH OCHOBHOW INKOJBI JIUYHOH 00pa30oBaTENbHOW TPACKTOPUHU: BBHIOOP
npoduiis 00ydeHus B CTapIed MKojie Wik mpodecCHoHaIbHOTO 00pa30BaTEIBLHOTO YUPEKICHHUS.

* Ogradenue KoyesbiMU KOMNemeHyusMuy: ydeOHO-TI03HABATEIbHBIMUA, WH(OPMAIIMOHHBIMHU, IIEHHOCTHO-CMBICIIOBBIMH,

KOMMYHHKAaTHNBHBIMMU.



MeToauuyeckne 0COOEHHOCTH NMPENOJABAHUSA Kypca XUMHUU

[Ipenyaraemspiil Kypc OTIIMYAETCS OT APYTUX KYPCOB XMMUU IS OCHOBHOW IIKOJIBI, BKIOUEHHBIX B DeiepaibHbINA IEPEUECHD
YU4E€OHUKOB, HATUYUEM BAHCHLIX MEMOOUUECKUX 0COOEeHHOCmell.

1. Conep:xxanue ¥ MeTObI U3yYEeHHUS] MPEAIATaeMOro Kypca XUMHHU JJIsi OCHOBHOI IIKOJbI 0TBEYAKT CTPYKTYPHO-
aesiTeJIbHOCTHOMY moaxoay. OHu pa3pa0oTaHbl B COOTBETCTBUU C TEOPUEH MOATATHOTO (POPMHUPOBAHKS YMCTBEHHBIX JEHCTBHM,
peJI0KEHHON 0TeueCTBEHHBIM Ticuxojorom I1. . ['anpnepuHsiM, B KOTOPOH BBIAEISETCS HECKOIBKO 3TAMOB.

Oman coz0anus opueHMuUpoBoOYHOU 0CHOB8bL npedcmosuel desmerviocmu (OQO/]). Ydamuecs Moay4dyaroT UHPOPMAITUIO O
LEJIM TPEICTOSIEN ACATEIbHOCTH U €€ MPEeAMETE, Y3HAKOT, KaK M B KAKOW IOCJIEI0BATEIbHOCTH OHU JIOJKHBI BBITIOJHSATH
OPUEHTALIMOHHBIE, UCTIOJIHUTEIBCKHUE U KOHTPOJIbHBIE IEUCTBHUS.

Bce nunaktuyeckue equHUIBI YYeOHBIX KHUT 1M (—9 KJIacCOB HAYMHAIOTCS ¢ TIOCTAHOBKH 00pa30BaTEIBLHON MPOOJIEMBI,
KOTOpasi peliaeTcs B Mpoliecce N3ydeHus naparpada Ha OCHOBE UMEHHO JICSITEIbHOCTHOTO TOIX0/1a.

B 9 knacce mpu u3ydeHun xumMuu 3yeMeHTOB B kadectBe OO/] BbicTymaeT oOmIMI IMjaH XapaKTEPUCTUKU METaJUIOB,
HEMETAJUIOB U IIEPEXOJHBIX JIEMEHTOB.

Oman opmuposanus mamepuaibHol oeameabHocmy. Y dalliuecs: BBIMOTHIIOT ASHCTBUS BO BHEIIHEH (opMe, CTATKUBASACH
C CaMHMH MpPEIMETAMHU WM MOJEJSMH: BBIACISIOT IOJIOKUTEIBHOE U OTPULATEIBHOE 3HAUYCHUE KOHKPETHOTO XMMHUYECKOTO
BEIIECTBA WM PEaKIMU B cepe YeIOBEUECKON NESITEIbHOCTH WU B OKPYXKAIOIIEM MHPE; OMPECISIIOT XapaKTepHbIe TPU3HAKH

COCTaBa WJIM CBOMCTB BA)XXHEWIIIMX KJIACCOB HEOPraHUYECKHX COECAWHEHHMH; CAMOCTOSATEIIBHO XapaKTEPU3YKOT KOHKPETHBIE



XUMUYECKHUE JIEMEHTHI; TPOBOSIT JIAOOpATOPHBIE U MPAKTUUYECKHUE PaOOThI; TOTOBIT COOOUIEHUS U MPE3EHTALNH; OCYIIECTRIISIIOT
MIPOCKTHYIO JIESITEIbHOCTh IO BEIOPAHHOW TeMaTHKE.

Oman enewnel peuy. JIeWCTBUS ydaluxcs BepOATMU3yIOTCS B YCTHOM WJIM MUCBMEHHOM peud, OHU MPOTOBAPUBAIOTCS U
ycBauBaroTcs B 0000méHHON (Qopme. Tak, ydammecss 03BYYMBAIOT, Kakyr0 HHGOpPMALUIO HECET XUMHYECKas CHUMBOJIMKA:
XUMUYECKUE 3HAKH, XUMHUYECKHE (QOpMYJIbl U YpaBHEHHS XUMHUYECKOW peaklMu, CUMBOJUKAa [leproauyeckoil CHCTEMBI
XUMHYeCcKuX d1emMeHToB 1. . Menaeneena.

Oman enympenneil peuu. BepbanbHoe OCBOEHHE JIEUCTBUS MPO ceOs, MpOroBaprBaHKe Omepamuil mpo ceds, 6e3 BHENTHEeH
peun. JleiicTBUe peaylupyeTcs, Hampumep, IMOcCiIe MPOBEAEHHOIO YYMUTEIEM WHCTPYKTaXa IMepen NPakTUYeCKOW Wiu
nabopaTopHOil pabOTON YUYEHHK JODKEH MPOrOBOPUTH €ro Mpo ceds, 0CO3HATh €ro, BHYTPEHHE COIVIACUTHCS C HUM HIIU
BBISICHUTH HEMOHSATHBIE MOMEHTBI; TO K€ MIPOUCXOIUT NMPHU pedIECKCUN TUUHBIX JOCTUKEHUN U BBIPAOOTKE TJIaHa MOBBIIIEHUS UX
ypoBHs. Oco0yI0 BaXKHOCTh ATOT 3TAll UTPAET MPH BBHIMOJTHEHUH YYEHUYECKOTO UCCIIEI0BATEIBCKOTO MTPOEKTA.

Humepuopuzayus oeticmsus. JleicTBue CTaHOBUTCS BHYTPEHHHUM IIPOILIECCOM, aKTOM MBICTH, JIEUCTBUEM B yMe. YUYEHUK
nepesl BHIMOJHEHUEM XMMHUYECKOTO AKCIIEPUMEHTA WIIM PEIICHUs pacu€THOM 3amadu 1o (GopmysiamM W ypaBHEHHSIM MBICICHHO
MIPEICTABIISAET MOCIEI0OBATEILHOCTh CBOUX JCHCTBUH IO peaau3aiuy BHIpaOOTaHHOTO TIIaHa.

2. Teopernueckue TMOJ0KEHHSI Kypca XHMHUHM OCHOBHOI IIKOJbI PACKPBIBAKTCS HA OCHOBe IIHPOKOIO
HCMOJIb30BAHUS B 00YYeHHH XHMHUYECKOT0 IKCIepuMeHTa (JTaOOpaTOPHBIX OIBITOB W MPAKTHYECKUX padoOT), B TOM YHCIE U

IIPpOBOAMMOI'O B JOMAIIHNX YCIOBHAX, d TAKIKC JCMOHCTPAINMOHHOI'O SKCIICPUMCHTA, KOTOpLIﬁ IMIOKa3bIBACT YUUTCIIb.



3. Pa3BurHe HH(OPMALMOHHO-KOMMYHHKATHBHOI KOMIIETEHTHOCTH OOydawuiuxcsi: oOpalieHMe K pa3IudyHbIM
MCTOYHHUKAM XHUMHUYECKOW HWH(GOpMAIMK, MOArOTOBKY HWH(GOPMAIMOHHOIO MPOJYKTa W €ro Npe3eHTauus, YMEHHE BECTH
IUCKYCCUIO, OTCTaWBaTh CBOIO TOYKY 3pEHUS M KOPPEKTUPOBATHh I[O3UILIMIO HAa OCHOBE aHajau3a apryMEHTOB Y4YaCTHUKOB
JICKYCCHHU.

4. MeTanpeaMeTHbI XapakTep coAep:KaHUs y4eOHOro mMarepuasa: peanu3anusi CBA3ed C NpeIMeTaMu HE TOJbKO
€CTECTBEHHO-HAY4YHOT'O LIMKJIA, HO U C UCTOPUEH, JIUTEPATYPOH, MUPOBOM XYy10’)KECTBEHHOMN KYJIBTYPOHU.

5. IIpakTHKO-OpHEeHTHPOBAHHAS 3HAYMMOCTH 0TOOPA Y4eOHOI0 COIePKAHUSA: CBSI3b U3YyUaeMOro MaTepHasa C >KU3HbIO,
(dbopMHUpOBaHUE IKOJOTMUYECKOW TPAMOTHOCTH TpPH OOpAlEHUWH C XMMHYECKMMHU BEUIECTBAMHU, MaTepuajaMd MU MPOLIECCaMH,
OTBEYAIOIIMMHM TpeOOBAHMUAM TNPaBUJ TEXHUKH O€30MACHOCTH Npu paboTe B XUMHUUYECKOM KaOuHeTe (J1abopaTopuH)
Y IIOBCEITHEBHOW JKU3HU.

6. [locThikeHHsI NpeAMETHBIX, MeTaNpeAMeTHbIX M JIHYHOCTHBIX pPe3yJbTATOB IIOCPEACTBOM CTPYKTYpPUPOBaHUS
3aJJaHUI 10 COOTBETCTBYIOLUM PYOpUKaM:

«IIpoBepbTe CBOM 3HAHUA Y,
«IIpumeHnTe cCBOU 3HAHUS»;
«Mcnonp3yiTe JOTOJHUTEIBHYIO HH()OPMAIIHIO»,

«BpIpazure cBOE MHEHUEY.



OO0uass xapakTepuCcTUKA y4e0HOI0 nmpeamera
[Ipennaraemas pabouasi mporpamMma MO XMMUU PACKpPbIBAe€T BKJAJ] YYEOHOTO MpeameTa B JAOCTIKEHHE IeJedl OCHOBHOTO
o01iero oOpa3oBaHus U ONpeAEsieT BAXKHEUININE CoJiepKaTeIbHbIC JIMHUU TTPeAMETa:

L «Bewecmeo» — B3aUMOCBA3b COCTaBa, CTPOCHU, CBOﬁCTB, MOJYUYCHUA U TPUMCHCHUS BCIICCTB U MATCPUATIOB,

o «Xumuueckas peaxkyus» — 3aKOHOMEPHOCTH MPOTEKAHUS W YNPABJICHHS IMPOLECCAMHU TMOJYYEHUS U TPEBPAIICHUA
BEIICCTB;
o «Xumuueckuii sA3bIK» — OINECPUPOBAHUE CHUCTEMOW BAXKHEUIIMX XUMHYECKUX MOHSATHUM, BJIAJCHHE XUMUYECKOU

HOMEHKJIATYpPO U CUMBOJUKON (XUMHUYECKUMU 3HaKaMu, GOpPMYJIaMHU U YPaBHEHUSIMH );
o «Xumus u dHcuzHb» — COONIOCHUE TPABIII XUMUYECKON 0€30M1aCHOCTH MK 0OpaIlieHnH C BEIIECTBAMU, MaTepUaIaMu
Y XMMHUYECKMMHU TPOLIECCAMHU B ITIOBCEHEBHOM KU3HU U HA IPOU3BOJCTBE.
Kypc opuenTupoBan Ha OCBOCHHE OOYYAIOIIMMHUCS OCHOB HEOPTraHWYECKON XMMHHM M KPaTKOE 3HAKOMCTBO C HEKOTOPBHIMH
HOHSTHSIMU ¥ O0BEKTAMU OPTaHUYECKON XUMUH.
B conepxatenbHol MuHUN «Beujecmao» pacKpbIBAETCS YUCHHE O CTPOCHMM aTOMa M BEIECTBA, COCTAaBE U KiacCU(pUKAINH
XUMHUYECKUX BEIIECTB.
B conmepxatenbHON NMHUEM «Xumuueckas peaxyus» PAacKpbIBACTCS yUe€HHWE O XMMHUYECKUX IMpolleccax: Kiaccupuraius
XUMHUYECKUX PEAKLIMNA U 3aKOHOMEPHOCTH MX NMPOTEKaHWUsS; KAYECTBEHHAs U KOJIMYECTBEHHAs: CTOPOHBI XMMUYECKUX MPOLECCOB

(pac4éThl M0 XUMUYCCKUM (POPMYJIaM U YPABHCHHSIM XUMUYCCKUX PEAKITUH).



B conmepxaTenbHOU JTMHUM «Xumuueckuti A361k» GOPMHUPYIOTCS YMEHHS YYalllMXCs Ha3bIBAaTh BEIIECTBA MO (GopMysiaM H
COCTaBIIATh (POPMYJIBI 10 MX HA3BAHUSM, 3aIlMCHIBATh YPABHEHUS PEaKIMA M XapaKTepU30BaTh UX, PACKPHIBATH HH(POPMAIIHIO,
KOTOPYIO HECET XHMMHYECKas CHMBOJHMKA, B TOM 4YHCJIC BBIpAXCHHAS W B TaOJM4yHOW ¢opme (MepuogudecKas cucTeMa
XUMHYECKUX JJICMCHTOB . . Menneneesa, Tabnauia pacTBOPUMOCTH BEIIECTB B BOJIE); MCIOJIB30BATH CHUCTEMY
XUMHYECKUX MMOHSATHN JUTsI OTIUCAHUS XUMUYECKUX 00BEKTOB (JIEMEHTOB, BEIIECTB, MaTEPHAJIOB U MTPOIIECCOB).

B conepxxarenpHON NWHUW «Xumus u JHCU3HL» PACKPBIBAIOTCS JIOTUYECKHE CBSI3M MEXIy CBONCTBaMH, MPUMECHEHHEM,
NOJIyYCHHEM BEIISCTB B JIAOOPATOPHBIX YCIOBHSIX M Ha MPOM3BOACTBE; (hopMUpyeTcs KyJIbTypa 0€30IacHOTO U SKOJOTHYCCKH
IPaMOTHOTO OOpAIICHUS ¢ XUMUICCKUMU 00BCKTaMHU.

B kypce 3HaunTenpHas pojb OTBOAUTCS XUMHUYECKOMY IKCTICPUMEHTY: MPOBEICHUIO TPAKTUICCKUX padOT U TaOOPaTOPHBIX
OTBITOB, (PUKCAIIMU W aHAIM3Y MX PE3YJIbTAaTOB, COOIIOICHUIO HOPM M IpaBWJI 0€30MacHO paboThl B XUMHUYECKOM KaOWHETE
(;mabopaTtopun).

Peanmzarusi mporpaMMbl Kypca B TIpoIlecce OOYYEeHHUs MO3BOJUT OOYYAIOMIMMCS MOHATH POJIb M 3HAUCHUE XUMHUHU CPEIH

JIPYTUX HAYK O MPUPOJIE, T. €. PACKPHITH BKJIAJ XUMUU B (POPMUPOBAHHE IIEIIOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.



MecTo npeamMera B y4eOHOM ILIaHe
®denepanbHblii TOCYIAPCTBEHHBIM 00pa3oBaTeIbHBIM CTAaHAAPT MpelycMaTpUBAeT HU3YyYEHHE Kypca XUMUU B OCHOBHOM
IIKOJIE KaK COCTAaBHOM 4acTH NpeaMETHON o0aacTu « EcTecTBEHHO-HAaY4HbIE IPEAMETHDY.

Kypc paccuntan Ha o0s3aTenbHOe u3yueHue npeamera B 00béme 140 yueOHBIX yacoB 1o 2 yaca B Hejelno B 8—9 kiaccax.

Kpowme sToro, npegycMmarpuBaercs n3ydyeHue XuMHuM ¢ 7 kiiacca B 00béme 35 yueOHbIX yacoB 1o 1 yacy B Henelnto.
[Ipennaraemsplii Kypc XOTS M HOCUT OOIIEKYJIbTYpPHBIH XapaKTep W HE CTaBUT 3aJaudy NpodeccCHOHATbHOW MOATOTOBKU

oOy4aromuxcs, TeM HE MEHEee MO3BOJISIET UM OIPEACIUTHCA ¢ BHIOOPOM Mpoduisi 00ydeHHs B CTapiiei HIKoJie.

JINUHOCTHBIE, MeTaNIpeIMETHBIE M NMPEeIMETHbIE Pe3YJIbTAThI 0CBOCHUSI KYpca XUMHUHU
[lo 3aBepiIeHNIO Kypca XMMUU Ha dTarie OCHOBHOTO 001Ier0 00pa30BaHMs BBIITYCKHUKH OCHOBHOM IIKOJIBI IOJKHBI

OBJIAJACTH CICAYIOIHNMHU PE3yJIbTaTaMU.

1. JInuHOCTHBIE pe3yabTAThI:
1) ocosnanue CcBOEW STHUYECKON NPUHAIJICKHOCTH, 3HAHWEC HCTOPUU XMMHUU W BKJIAJa POCCHHCKOW XHMHUYECKOW HAayKd B

MHPOBYIO XUMHUIO;
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2) ¢hopmuposarnue OTBETCTBEHHOTO OTHOIICHHS K TIO3HAHUIO XMMHUU; TOTOBHOCTH U CIIOCOOHOCTH YYAIUXCS K CAMOPA3BUTHIO U
caMO0Opa30BaHUI0 Ha OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB WU TEOPUH XHUMHUHU; OCO3HAHHOTO BBIOOpAa MU MOCTPOEHUE
MHIUBUIYaIbHOM 00pa3oBaTeNbHON TPAeKTOPUY;

3) ¢opmuposanue NENOCTHON €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, HEOTHEMJIEMOH YacThl0 KOTOPOH SIBISIETCS XUMHUYECKas
KapTHHA MUPA;

4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH M OOLICCTBEHHOW MPAKTUKHU, B TOM YHUCIIE U
XUMHUYECKUM;

5) oceoenue conranbHBIX HOPM, TMPABHII MOBEACHUS, POsiel ¥ (OPM COLMATBHOW JKU3HU B COIUYME, IPUPOC U YaCTHOM KU3HU
Ha OCHOBE KOJIOTMUECKOH KYJIbTYphl U 0€301acHOro oOpallleHus ¢ BeIeCTBaMU U MaTepualaMH;

6) @opmuposanue KOMMYHHKATUBHOW KOMIICTEHTHOCTH B OOINEHHHM CO CBEPCTHUKAMH U B3POCIBIMH B Ipolecce
o0Opa3oBaTeabHON, OOLIECTBEHHO IIOJIE3HOH, Y4eOHO-HCCIeN0BaTENbCKOM, TBOPYECKOM M JIpPYrMX BHUAOB JIEATEIbHOCTH,

CBSA3aHHBIX C XUMUEMH.

2. MeTanpeaMeTHbIe Pe3yJbTAThI:
1) onpedenenue nieneit coOCTBEHHOTO 00yUYEHUS, IOCTAHOBKA M (POPMYITHUPOBAHUE JIJIsi CeOsI HOBBIX 3a]1a9;
2) naanuposanue TyTel JOCTHKCHHS JKEJIaeMOTo pe3yibTaTa 00yUCHHsI XMMUHU KaK TEOPETUICCKOTO0, TaK U AKCIIEPUMEHTAIBLHOT'O

XapakTepa;
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3) coomnecenue CBOUX ACUCTBUH C IUIAHUPYEMBIMHU PE3YIbTATAMU, OCYUjeCmeieHie KOHTPOJIsl CBOCH NIESTEILHOCTH B MPOIIECCE
JTOCTH)KEHUSI pe3yjibTara, onpedeienue CHOCOOO0B JEWCTBUI NP BBIMOJHEHUH JIAOOPATOPHBIX U MPAKTUUECKUX padoT B
COOTBETCTBUH C MPABWIAMU TEXHUKHU 0€30TIaCHOCTH;

4) onpeodenenue UICTOYHUKOB XUMHUYCCKON MHGOPMAIIUH, TIOJyUYEeHUE U aHAIN3 e€, co3aHue HHGOPMAIMOHHOTO MPOYKTa U €ro
pe3eHTALNS;

5) ucnonvzosanue OCHOBHBIX MHTEIUICKTYAJIbHBIX OTNEpPAIUil: aHAIM3a U CUHTE3a, CPABHCHUS M CHCTEMAaTU3alu, 0000IICHUs 1
KOHKPETHU3alLlMH, 6bls6/leHue TPUYUHHO-CIEACTBEHHBIX CBA3EH U nOcmpoeHue JOTHUYECKOTO PACCYXACHUS U YMO3AKIIOUCHHS
(MHAYKTUBHOTO, ICAYKTUBHOIO U 110 aHAJIOTUH) Ha MaTepuaje eCTeCTBEHHO-HAYYHOT'O COJICPIKaHMUSI;

6) ymenue co3maBaTh, MPUMEHSATh W TMPEOOPA30BBIBATH 3HAKM W CHUMBOJIBI, MOJCIH W CXEMbI Ui PEUICHHUS YYEOHBIX M
NO3HaBaTENbHBIX 3a/a4;

7) ¢opmuposanue M pazeumue SKOJIOTMYSCKOTO MBIILICHHUS, YMEHHE MPUMEHITh €ro B MO3HABATEIIBHOW, KOMMYHHKATUBHOM,
COITMATLHOM IIPaKTHUKE U MTPOPECCHOHAILHOM OPUEHTAIINH;

8) eenepuposanue unei u onpeaeneHue CPeACTB, HEOOXOTUMBIX JIJIS UX PEeaTU3aIliu.

3. [IpeaMeTHbIE pe3yJabTAThI:
1) ymenue 0003HAYaTh XMMHUYCCKUE AJIEMCHTHI, HAa3bIBaTh MX M XapaKTEPH30BaTh HAa OCHOBE IOJIOKCHHS B IEPUOIUICCKON

cucteme /1. 1. Menneneena,
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2) popmynuposanue U3YICHHBIX MMOHATHI: BEINECTBO, XUMHUCCKUM AJIEMEHT, aTOM, MOJICKYJia, MOH, KATHOH, aHUOH, MPOCTOC U
CJIOKHOE BEIIIECTBO, XMMHYECKasl PEAKITUs, BUIbI XUMUUYSCKUX PEAKIIUN U T. T1.;

3) onpedenenue mo QopMmynaM cocTaBa HEOPTaHUYECKUX M OPraHMYECKMX BEIICCTB, BAJICHTHOCTH aTOMOB XHUMHYECKUX
AJIEMCHTOB MJIU CTCTICHU UX OKHUCIICHUS;

4) nonumanue wHGOPMAIIMH, KOTOPYIO HECYT XUMUYECKHE 3HAKH, (POPMYJIbI H YPaBHECHUS;

5) ymenue knaccuguyuposams npocThie (METATbI, HEMETAIUIBI, 0JIarOPOTHBIC Ta3bl) U CIOKHBIC (OMHAPHBIC COCIUHEHHS, B TOM
YKCJIC U OKCHIBI, & TAKIKE THAPOKCHIBI — KUCJIOThI, OCHOBaHUs, aM(pOoTepHbIe TUAPOKCH/IBI — U COJIN) BEIICCTRA,

6) popmyruposanue NEPUOIUUECKOTO 3aKOHA, 00BsCHEHUEe CTPYKTYPBI B HH(OPMAIIUN, KOTOPYIO HECET MepUOIUYECKas CUCTEMa
XuMHU4YecKux 31emMeHToB Jl. M. Mennaeneesa, packpvimue 3Ha4SHUS TIEPUOINIECKOTO 3aKOHA,

7) ymeHue xapakmepuz06ams CTPOCHUE BEIIECTBA — BU/IbI XUMUYECKUX CBSI3CH U THIIBI KPUCTAUTMYECKUX PEIIETOK;

8) onucanue cTpoeHHUsI aTOMOB XUMHUYECKUX 3JIEMEHTOB C MOPSIAKOBBIMU HOMepamu 1—20 u 26, omobpasicenue ux ¢ MOMOIIBIO
CXeM;

9) cocmasnenue GopMysT OKCUIOB XUMUYECKHUX 3JICMEHTOB U COOTBETCTBYIOIIMX UM THAPOKCH/IOB;

10) manucanue CTPYKTYpHBIX (QOPMYT MOJCKYJISPHBIX COCIWHEHUN W (QOPMYIBHBIX EIWHHUII HOHHBIX COCAUHCHHU TI0
BaJICHTHOCTH, CTETIEHU OKUCIICHUS WJIN 3apsiy UOHOB;

11) ymenue gpopmyaupoeames OCHOBHBIE 3aKOHBI XUMHUU: IIOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOTO CTPOCHHS, COXPaHCHUS

MacCChI BCIICCTB, 3aKOH ABoraz[po;
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12) ymenue Gopmyrupoéams OCHOBHBIC IOJIOKEHUS AaTOMHO-MOJICKYJISIPHOTO YYCHHS M TCOPUH DJICKTPOIUTHYCCKOU
JTUCCOTIMAIIVH;

13) onpedenenue NpU3HAKOB, YCIOBUI MPOTEKAHMS M MPEKPALICHUS XUMUYCCKUX PCAKITUH;

14) cocmasnenue MONEKYISIPHBIX YPaBHCHHH XHMHUYECKHX pEakiuid, MOATBEPHKIAIONIMX OOIIMe XHUMHUYCCKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB U OTPAKAIOMINX CBSA3H MEK]Y KjacCaMu COCTMHCHHUI;

15) cocmasnenue ypaBHEeHHI peaKlUii C y4aCTHEM JJICKTPOJIUTOB TAK:KE B HOHHOU (opme;

16) onpedenenue 0 XUMUYECKUM yPaBHEHUSAM MIPUHAUICIKHOCTH PEAKIIUI K ONPEACAEHHOMY THITY WJIH BUIY;

17) cocmasnenue ypaBHEHUI OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI C MOMOIIBIO METOA AIEKTPOHHOIO OalaHca;

18) npumenenue NOHATHN KOKHUCICHHE» U KBOCCTAHOBICHHE» IS XapaKTEPUCTHKH XUMUYECKUX CBOMCTB BEILECTB;

19) onpedenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIMI XJIOPHUJI-, CYJIb(aT- 1 KapOOHAT-aHMOHOB U KAaTHOHA aMMOHHS B PaCcTBOPE;
20) o6vschenue BIVSIHAS Pa3IMIHBIX (PAKTOPOB HA CKOPOCTh XUMHUYCCKUX PEAKIINN;

21) ymenue xapaxmepuzoeams TMOJOXKECHUE METANIOB U HEMETAJIJIOB B IEPUOINYCCKON CHCTEME 3JICMEHTOB, CTPOCHUE X aTOMOB
U KPUCTAJIJIOB, 00mKe (GU3NIECKHUE U XUMUUECKHE CBOWCTRA;

22) obwsichenue MHOTOOOPa3us IPOCTHIX BEIICCTB SBICHUEM AJUIOTPOITUH C YKa3aHHEM €€ MPUYNH;

23) ycmanognenue PpazIUUANd THAPO-, TUPO- H OIJICKTPOMETALIYPTHH HW ULTIOCMPUPOSAHUe ITHX PA3INYUN TpHUMepamMu

IIPOMBIIIJICHHBIX CITOCOOOB IMOJIYUYCHHA MCTAJLJIIOB,
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24) ymenue oasamw o0IIyI0 XxapakrepucTuky simemenToB |, Il, VIIA rpymn, a Takke BOJOpoja, KHUCIOpOAa, a30Ta, CEpbl,
docdopa, yriaepoaa, KpeMHHsI U O0Opa30BaHHBIX UMHU MPOCTHIX BELIECTB U BAXKHEUILIMX COEAUHEHUHN (CTpOEHHE, HAXOXKIEHUE
B [IPUPOJIE, MOJdyYeHue, (U3nIecKue 1 XUMHUUECKHE CBOMCTBA, MPUMEHEHHUE);

25) ymenue onucvisams KOPPO3UIO METAIJIOB M CITOCOOBI 3aIIUTHI OT Heg;

26) ymenue npouze00ums XUMUYECKUAE PACYETHI C UCTIOIB30BAHUEM MOHATUN «MACCOBasl JIOJISl BEIIECTBA B CMECHY, «KOJIHMUYECTBO
BEIIECTBAY», «MOJIAPHBIN 00BEM» 1O (HOpMyJiaM U YpPaBHEHUSIM PEAKIUH;

27) onucanue CBOWCTB U MPAKTHUYECKOTO 3HAYCHHS N3YUYCHHBIX OPIraHUYCCKUX BEILICCTB;

28) ebinonnenue 0003HAYCHHBIX B MIPOrpaMMeE 3KCIIEPUMEHTOB, PACHO3HABAHUE HEOPTAHMUECKUX BEIIECTB M0 COOTBETCTBYIOIIMM
IpU3HAKaM;

29) cobnrooenue ipaBul 6€30MacHON pabOTH B XUMHUYECKOM KaOuHeTe (J1abopaTopun).
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Conep:xanue Kypca XuMHUHU

8 KJIACC

HayvajbHbIe MOHATHSA U 3aKOHBI XMMHUU
Tena u BemectBa. CBoMcTBa BellecTB. JTaJOHHbIE (PU3MUYECKHME CBOWCTBA BellecTB. Marepualibl U MaTepualoBe/ICHUE.

Ponb xumuu B )xu3HU COBpeMeHHOTro obiiectBa. OTHOIICHHE 001IeCTBa K XUMUK: XeMOpuiIus U xeMohoousi.

Metoasl usydenuss xumuu. HaGmiomenue. DxcriepuMeHT MojgenupoBanne. Mojenu MarepualibHble W 3HAKOBBIC WU
CHUMBOJIbHBIE.

I'a3el. Kunakoctu. TBEpapie BeliecTBa. B3anmHble mepexo/ibl MEXKIY arperaTHbIMH COCTOSIHUSIMM BEIIECTBAa: BO3TOHKA
(cyOnumarus) u necyoauManiys, KOHJIEHCAlMs U UCTIapeHUE, KPUCTAITN3alls U IJIaBJICHUE.

duznyeckue sBiaeHus. YucThle BemecTBa U cMecH. [ oMoreHHble U reTeporennbsie cMecu. Cmecu ra3oo0pasHble, )KUIKUE U
TBEpABIE. CIIOCOOBI pa3lieNieHus CMeceil: MeperoHka, Wiu TUCTUWUIALMS, OTCTauBaHUE, (QUIBTPOBAHME, KPUCTAILIU3ALUS WIH
BbIapuBaHue. Xpomatorpadus. [[pumeneHne 3Tux crocoOoB B 1a00paTOPHOMN MPaKTHKE, HAa MPOU3BOJICTBE U B OBITY.

XUMHUYECKHUE DJIEMEHTBhl. ATOMBI U MOJIEKYJIbl. [IpocThie M CHOKHBIE BellecTBa. AJUIOTPONUSA HA IMPUMEPE KHUCIOPOJA.
OCHOBHBIE TOJI0KEHUSI AaTOMHO-MOJIEKYJISIpHOTO yueHus. Monsl. BeniecTBa MOJIEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

3HaKku (CUMBOJIBI) XUMUYECKUX AJIEeMEHTOB. MHpopMaimsi, KOTOPYIO HECYT 3HAKHM XUMUYECKUX AIEMEHTOB. DTUMOJIOTHS
Ha3BaHUM HEKOTOPBIX XUMHUYECKUX O3JeMeHTOB. llepuonuueckass tabnuua xumuueckux siemeHtoB J[. M. Menneneesa:
KOPOTKOTIEPUOIHBIA W IIWHHOTEPUOAHBIN BapuaHThl. [lepuonbl u rpynmel. ['maBHas w mobouyHas moarpymmbl, uan A- u b-

I'PYIIIIEBL. OTtHOcHUTENbHAS aTOMHAs Macca.
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Xumuueckue @opmynbl. Huaexcel u  kod@duuuentsl. OTHOcHUTeNbHAs MOJEKyJsApHas Macca. MaccoBasg 1o
XUMHYECKOT0 3JIEMEHTA B cOeAMHEHUH. MHpopMalns, KOTOPYIO HECYT XUMUYECKUE (OPMYIIBI.

BanentHocts. CTpykTypHbie (OopMyJbl. XUMUYECKUE SJIEMEHTHI C MOCTOSHHOMW M TMEPEeMEHHON BaJICHTHOCTHIO. BBIBOJ
dopMynbl coeuHEHUsT MO BajdeHTHOCTU. OmpenereHnue BaJ€HTHOCTH XMMHYECKOro »3JjeMeHTa Mo (opmyie BellecTa.
CocraBiieHHE Ha3BaHMI COEAMHEHUN, COCTOALIMX W3 JBYX XUMHUYECKUX 3JIEMEHTOB, IO BAJIEHTHOCTHU. 3aKOH IOCTOSIHCTBA
COCTaBa BEILIECTB.

XUMHUYECKHEe peakuuu. PeareHTsl M mpoAyKThl peakiuu. [I[pu3Haku XMMHUUYECKUX PEAKUMM. YCIOBUS MX MPOTEKAHUS U
npekpauieHus. Peakunu ropeHusi. IK30TEpMUYECKUE U SHIOTEPMUYECKHUE PEAKIIUH.

3aKOH COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHHs. CocTaBieHHe XMMHUYECKHX ypaBHeHui. WMudbopmarius,
KOTOPYIO HECET XMMUYECKOE YPaBHEHUE.

Knaccudukaius XUMUYECKUX peakiuil MO COCTaBy M YHCIY PEAreéHTOB W MPOJIYKTOB. THIBI XMMHUYECKHX PEaKIIHA.
Peakiuu coequuenus, pa3ioxKeHus, 3aMelieHus 1 ooMeHa. Katanu3atopbl 1 KaTainus.

JdeMoHCcTpamumn

e KoJeknus MaTepraioB U U3IEIUN U3 HUX.

e Moenu, UCTIOJIb3yeMbIE Ha YPOKax (PU3UKHU, OMOJIOTHUN U Teorpaduu.

o OOBEMHBIC U MIAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XMMHYECKIX BEIIECTB.
e Mogenu KpUCTaNIMYECKUX PEIIETOK.

e CoOupanue nmpudopa Juis MOIyYeHUs ra3a U IpoBEepKa €ro repMEeTUYHOCTH.
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Bosronka cyxoro jipjia, noja uiu HadTaiuHa.

ArperaTHble€ COCTOSIHUS BOJBI.

Paznenenune qByx HECMENIMBAIOIIMXCS KUJIKOCTEW C TOMOIIBIO AETUTEIBHON BOPOHKH.
JucTtuinstop u ero padora.

VYcranoBka 1151 GuiIbTpoBaHUs U €€ padora.

VYcTaHoBKa 71 BeIMTApUBaHUs U €€ padora.

Komnekius 6bITOBBIX TPUOOPOB 151 GUIBTPOBAHUS BO3TyXA.

Pa3znenenue kpacsiero BeuiecTsa (piomactepa ¢ moMoIbio MeToaa OyMakHOU XpoMaTorpaduu.
Mopenu amioTpOnHbIX MOAU(PUKALIMKA YTIIepoia U CEpHl.

[Tonyuenue o30Ha.

[ToptpeThr 1. 5. bepuemmyca u JI. 1. Menaeneesa.

KopoTkoneproiHbiil U JUIMHHONIEPUOAHBIA BapraHThI iepuoandeckon cucrtemsol [. 1. Menaeneena.
KoHctpyrnpoBanue mapocTepKHEBBIX MOAEIECH MOJICKYJI.

Anmnapar Kunmna.

Paznoxenune Ouxpomara aMMOHUS.

['opeHune cepbl 1 MArHUEBOM JICHTHI.

[Toptpetrsr M. B. JlomonocoBa u A. JI. JlaBya3sbe.

OHBITBI, HWIITIOCTPUPYIOHMINC 3aKOH COXPaHCHHA MAaCChl BCIICCTB.



e Topenue dochopa, pacTBOpeHHE TPOYKTa TOPEHUS B BOJIC U HCCIIEIOBAHUE TTOJIYYEHHOT'O PaCTBOPA JIAKMYCOM.
e BsaumozaencTBHE COITHON KUCIOTHI C IIMHKOM.

e [lonyuyenue runpoxcuaa meau(ll) u ero paznoxkeHue npu HarpeBaHUHU.

JlaGopaTopHbIe ONBITHI

® O3HaKOMJIEHHE C KOJUIEKIIMEH 1abopaTOpHON MOCY/IbI.

® [IpoBepka repMETUYHOCTH MIPUOOPA JIJIs TTOTYyUEHHUSI Ta30B.

® O3HaKOMJIEHHE C MUHEpaIaMH, 00pa3yrOIIUMH TPaHUT.

® [IpuroToBiieHHE T€TEPOTE€HHON CMECH MOPOIIKOB CEPBI C KEIE30M U UX PA3IAECICHUE.

® B3aumojielicTBHE pacTBOPOB XJIOPUAOB U MOJUAOB KaJIHsl C paCTBOPOM HUTpaTa cepedpa.

® [Tonyuenue runpokcuna meau(Il) u ero B3aumMoAencTBUE C CEPHON KUCIOTOM.

¢ B3zanmopencTBre pacTBopa CoAbl C KUCIOTOM.

® [IpoBepka 3aKOHA COXPAHEHHUS MACChl BEILIECTB HA PUMEPE B3aUMOAECHUCTBUS WIEIOYN C KUCIOTOM.

® [IpoBepka 3aKOHa COXPAHEHUsI MACChl BEIIECTB HA MPUMEPE B3aUMOJIEUCTBUS 1IEN0UH ¢ coblo xene3a(Ill).
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® Paznoxxenue mepokcuaa BoJOpoJa C moMomplo okcuaa Mmapranma (IV). 11. 3amenieHue sxeine3oM MeIW B MEIHOM

KYIIOpOCE.
IIpakTyeckue padoThI
1. ITpaBuia TeXHUKH OE30MACHOCTH M HEKOTOPBIC BU/IBI PA0OT B XUMHUYECKOM JabopaTopuu (KaOMHETE XUMHUH).
2. HaGmronenue 3a ropsiiei CBeuow.

3. AHanu3 nouBbl (aHAJOT paboThl «OUYHCTKA TOBAPEHHOW COJTNY).

Ba:kHeiline npeacTaBuTe/ M HeopraHudeckux BenlecTs. KosimuecTBeHHbIE OTHOIIEHUSI B XUMUH

Cocras Bo3ayxa. [lonsitue 00 06bEMHOM 071€ () KOMIIOHEHTA MIPUPOAHON ra30BOi cMecu — Bo3nyxa. Pacuér o0néma
KOMITOHEHTa ra30BOM CMeCH 10 ero 00bEMHOM J0J1e U HA000POT.

Kucnopoz. O3omn. [lonyuenue kucnopoga. Cobupanue u pacno3HaBaHUE KACTOpoaa. XUMHUECKHE CBOMCTBA KUCIOPO/Ia:
B3aUMOJEHCTBHE C METAJUIAMU, HEMETAIIJIAMU U CII0KHBIMU BellectBamu. [Ipumenenne kucinoponaa. KpyroBopor kucioposaa B
IpUPOJE.

Oxcunpl. O6pazoBanne Ha3BaHUN OKCUIOB 10 ux popmynam. CoctaBienne GopmMysl OKCHIOB TIO UX HA3BAHHSIM.
[IpeacraButenu OKCUAOB: BOJA U YIIEKHUCIIbINA a3, HETalI€Has U3BECTh.
Bonopon B npupoae. uznueckne 1 XMMAYECKHE CBOWCTBA BOJIOPOAA, €0 MOJTYYECHHUE U IPUMEHCHHUE.
Kucnotsl, ux cocraB um ux knaccudpukanusa. Maaukaropsl. Tabmmma pactBopumoct. CepHas W COJSHAs KUCIOTHI, WX

CBOWCTBA U IPUMEHEHHUE.
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Conu, ux cocTtaB U Ha3BaHus. PactBopuMocTh coisieit B Boje. [IpeacraButenu cofieid: Xjaopu HaTpusi, KapOOHAT HATPUS,
docdar kanbIus.
[Tocrosnnas ABoraapo. KommuectBo BemiectBa. Momb. MonsipHas macca. KpaTHbele eauHUIIBI M3MEPEHUS] KOJIUYECTBA
BEIIECTBA — MMJUIUMOJIb U KMJIOMOJIb, MAJIJTUMOJIIPHAS. ¥ KUJIOMOJISIPHAS. MaCChl BEIIECTBA.
Pacu€Tel ¢ uCMOIBb30BaHMEM MOHITUN «KOJIMYECTBO BELIECTBAY», «MOJISIPHAS MACCa», KIIOCTOSIHHAST ABOTaIpo».
3akoH ABoraapo. MossipHblil 00bEM ra3000pa3HbIx BenecTB. OTHOCUTEIbHAS TUIOTHOCTH T'a3a Mo IPyroMy rasy.
Kpartnble equHHIBI U3MEPEHUS — MUJUTUMOJISIPHBIN M KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HbIX BEIIECTR.
Pacuétbl ¢ UCnoNIb30BaHUEM TMOHATHM «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISPHBIH 00BEM Ta30B», «UUCIIO
ABoraapo».
I'unpocdepa. KpyroBopot Bojisl B ipupojie. Puznueckre 1 XUMUYecKrue CBOMCTBA BOJbI: B3aUMOJIEHCTBUE C OKCUIAMHU.
OcHoBaHMs, UX coctaB. PacTBOpUMOCTH OCHOBaHUM B Boje. V3MeHeHME OKpacku WHIMKATOPOB B ILIEJIOYHOU Cpele.
[IpeacraBuTenu meno4eii: THAPOKCHUIBI HATPUS, KATUS U KAJIbLIUS.
PactBoputens u pactBopéHHOE BemecTBO. PacTtBopbl. PacTtBopenue. I maparel. MaccoBast 10Jisi paCTBOPEHHOTO BEIIECTBA.
Pacuétel, CBA3aHHBIE C NCNOJB30BAHUEM MOHATHS «MACCOBas 10JI1 pACTBOPEHHOIO BEIIECTBA.
JdemoHcTpanuun
e OmnpenelieHNE COIEPKAHUS KUCIOPOJIa B BO3IYXE.
e [losydenue KMCIOPOIA pa3I0KEHUEM IIEPMAHTaHaTa Kajvs U EPOKCUAA BOJOPOaA.

e (CoOupaHue METOJIOM BBITECHEHUS BO3/lyXa U BOJIBI.



e Pacrio3HaBaHue KUCIOpPOJA.

e [opeHue maruus, ’kesnesa, yris, cepbl U pocdopa B KUCIOpOJIE.
o KomaeKmus OKCHUJIOB.

e Tlonydenue, cobupanue 1 pacrno3HaBaHUE BOJOPO/IA.

e [‘opeHue BogOpOAA.

e BzaumoneiicTBue Bogopoaa ¢ okcuaom meau(ll).

o Koutekius MUHEPAIbHBIX KUCIIOT.

o [IpaBuio paz0aBieHus: cepoil KUCIOTHI.

o Koiuteknus coyei.

e TaGmuia pacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIEH B BOJIE.
e HekoTopble MeTasIbl, HEMETAJUIBI U COCIMHEHUS ¢ KOJIMYECTBOM BEILIECTBA, paBHBIM 1 MOJIb.
e Mogens MosipHOTO 00bEMa Ta3000pa3HBIX BEIIECTB.

e KoJureknus ocHOBaHUH.

JlaGopaTopHbIe ONBITHI

¢ [lomyTHEHHE U3BECTKOBOW BOJbI IPHU MPOITYCKAHUU YIJIIEKUCIIOTO rasa.
¢ [losnydyenue BOgOpOAa B3aMMOJICMICTBUEM LIMHKA C COJITHOW KHCJIOTOM.

® Pacrio3naBaHHME KHUCJIOT C IIOMOIIIBIO MHANKATOPOB.

21



22

® MI3MeHeHre OKpacKy UHJIUKATOPOB B IIEIIOYHOM Cpejie.

® (O3HakOMIICHME C IpenapaTaMH JOMAIIHEH WJIM IIKOJIBHOM alTEeuKu: pacTBOpaMU MEPOKCHAA BOJIOPOJA, CIHUPTOBOM

HACTOMKH MOJla, aMMHaKa.
IIpakTyeckue padoThI
4. Ilonyuenue, coOupaHue U pacro3HaBaHUE KUCIOPOAA.
5. [lomyuenue, cobupanue 1 pacrio3HaBaHUE BOAOPOJA.

6. HpI/IFOTOBJICHI/Ie pacTtBOpa € SaHaHHOﬁ MacCOBOH JIOJICI;’I paCTBopéHHOFO BCIICCTBA.

OcCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHM I
O0600m1eHue cBefieHui 00 OKCUIaX, X KiaccuuKalum, Ha3BaHUAX U cBoicTBaX. CIOCOOBI MOTyYeHUSI OKCUIIOB
OcHoBanus, UX KIaccuuKanus, Ha3BaHUs U CBOMCTBA. B3auMoaeiicTBiE ¢ KHCIOTaMU, KUCTIOTHBIMUA OKCUJIAMHU U COJISIMH.
Paznoxxenne HepacTBOPUMBIX OCHOBaHMM. CIIOCOOBI MOTYyYCHUS OCHOBAHUM.
Kucnotsl, ux knaccudukamnus u HazBaHus. OOIIMe XMMUYECKIE CBOMCTBA KUCIOT. B3anmoaeiicTBe KUCIOT ¢ METaJlJIaMH.
DIEKTPOXUMUYECKUHN Psii HAPSHKEHUW MeTalluioB. B3auMoaelcTBiue KUCIOT C OKCUAAMHU METAIIOB. B3auMoaencTBre KUcioT ¢
OCHOBaHUSIMM — peaklusi HeWrpanu3zanuu. B3aumopgelictBue Kucior ¢ comsiMu. [lomyueHue O€CKUCIOPOIHBIX H

KHUCJIOPOACOACPKAIINX KHUCIIOT.
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Commn, ux wiaccudukauus u cBoiicTBa. B3ammopeiicTBue cosieil ¢ MeranigamMu, OCOOCHHOCTHM 3THUX pEaKIH.
B3aumopenicteue coien ¢ COJSIMH.
I'eneTnyeckue psaabl METAIIA U HEMeTaIIA. [ eHeTuYecKast CBA3b MEKy KIaCCaMH HEOPTaHUYECKUX BEIIECTB.

JlaGopaTopHbIe ONBITHI

® B3aumojaencTBue OKCHUaa Kajabliusa ¢ BOJOMU.

® [lomyTHEHHE N3BECTKOBOW BOJIBI.

® Peakuus HeUTpaanu3alvu.

® [Tonyuenue runpokcuaa meau(Il) u ero B3aumMoaecTBUE C KUCIOTOM.
® Paznoxenue ruapokcuaa meau(Il) mpu HarpeBanum.

® B3aumojaencTBre KUCIOT C METAJJITAMHU.

® B3aumozencTBUE KUCIOT C COISIMH.

® O3HaKOMJICHHUE C KOJJICKIIMEH COJICH.

® BzaumonerictBue cynbdarta meau(Il) c sxenezom.

® B3aumMoencTBUE COJIEN C COISIMH.
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® [ 'eHeTUYECKAs CBA3b MCKIY KJIaCCaMM HCOPIraHNYCCKUX BCIICCTB HA IIPUMCPC COCI[I/IHeHI/Iﬁ MCOH.

IIpakTyeckue padoThI

7. Pemienue OKCIICPUMCHTAJIIBHBIX 3a1a49 110 TCMC «OCHOBHBIE KJIaCCHI HCOPTaHUYCCKHUX COGﬂHH@HHﬁ)}.

Ilepuognuecknii 3aK0H M NEPUOAUYECKAS CUCTeMAa XUMU4YecKuX 3j1eMeHTOB JI. . MenneseeBa. CtpoeHue atoma
EcrecTBeHHBIE CeMEMCTBA XMMHUYECKUX 3JIEMEHTOB: IIEJIOYHBIE M IIEJIOYHO3EMENIbHBIE METAIUIbI, TaJOT€Hbl, WHEPTHHIC
(6maropoanbie) razel. AMGOTEPHOCTh. AMQPOTEpHBIE OKCHJIBI U TUAPOKCHUIBI. KOMITIEKCHBIE COMH.
OtkpeiTe JI. M. MeHneneeBbIM MEPUOJAMYECKOrO 3aKOHA M CO3JaHME WM MEPUOJAMYECKOM CHUCTEMBI XUMHUYECKUX
3JIEMEHTOB.
ATOMBI KaKk (hopMa CYIIECTBOBAHHUS XUMHUUYECKHX 3JIeMeHTOB. OCHOBHBIE CBEJICHHUS O CTPOSHHMHM aTOMOB. [[oka3aTenbcTBa
CIIOKHOCTHU cTpoeHust aToMoB. OnbIThl Pe3epdopaa. [linanerapras Moaenb CTpOeHUS aToMa.
CocTtaB aTOMHBIX $Jiep: MPOTOHBI, HEUTPOHBI. OTHOCHUTENBHAs aTOMHas Macca. B3auMOCBSI3b TMOHATUU «IIPOTOHY,
«HEUTPOH», KOTHOCUTEIIbHASI aTOMHAsl Macca.
Mukpomup. OnekTpoHbl. CTpO€HHE 3JIEKTPOHHBIX YpPOBHEW aTOMOB XuMuueckux »3jeMeHToB 1—20. IlonsTtue o
3aBEPIIEHHOM DJIEKTPOHHOM YPOBHE.
N3otombl. dusnyeckuii cMmbici cuMBOiuKkH [leprogudeckoit cuctembl. CoBpeMeHHass (OPMYJIHPOBKA IEPHOIAYSCKOTO

3akoHa. VI3MEHEHUs CBOMCTB AJIEMEHTOB B IMEPUOIAX U TPyNIax Kak PYHKIUS CTPOSHUS IEKTPOHHBIX 000JI0YEK aTOMOB.
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XapakTepucTuKa 3IEMEHTa-METaJUIa U AJIEMEHTa-HEMETAIa M0 UX MOJOKEHUIO B MEPUOIUUECKON CUCTEME XUMUYECKUX
aneMmeHToB J[. 1. MeHnneneena.

JdemoHncTpanuu

Paznuunbie (I)OpM]'::I Ta6JII/II_I HepHOI[I/I‘IeCKOﬁ CUCTCMBEI.

MogenupoBanue nocrpoeHus nepuoandeckou cucremsl . 1. Menneneesa.
e Mojaenu aTOMOB XMMUYECKHUX JIEMEHTOB.
e Mojenu aToOMOB AJIEMEHTOB 1—3-TO NMepruoI0B.

JlaGopaTopHbie ONBITHI

® [lonydyenue aMmpOTEpHOTO TUAPOKCHIA U UCCIEAOBAHUE €TO CBOMCTB.

Xumnueckasi cBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaAKIIUN
HNonnas xumudeckasi cBs3b. MoHbI, 00pa3oBaHHbIE aTOMAMH METAJIOB U HeMeTauioB. CxeMbl 00pa30BaHUsI MOHHOW CBSI3H
JUIsl OMHApHBIX coenuHeHn. VoHHBIe KpuCTaNIMyecKkue peméTk U (PU3NYecKre CBOWCTBA BEHIECTB C ATHUM THUIIOM PEHIETOK.
[Tonsitue o popmMyNbHON eUHUIIE BEIISCTBA.
KoBanenTHass xuMuueckasi CBsIi3b. ODJIEKTPOHHBIE W CTPYKTypHble (Qopmynbl. [loHstue o BamentHOCTH. KoOBanmeHTHas
HemnojsipHast cBA3b. CXxeMbl 00pa30BaHUsl KOBAJEHTHOW CBA3W [Jii OWMHApPHBIX COEAMHEHUN. MoOIeKylspHbIE M aTOMHbIE

KPHUCTAJUIMYECKUE PEIIETKN U CBOKMCTBA BELIECTB C TUM THIIOM PELIETOK.
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DIEeKTpOOTPULATENBHOCTh. Psan amekTpooTpunaTenbHocT. KoBaneHTHas mossipHas XxuMudeckas cBaA3b. Jumnoisb. Cxembl
o0pa3oBaHus KOBAJICHTHOW TMOJIAPHOM CBA3U Ui OWHApHBIX COEIMHEHUU. MoOnexkylspHble M aTOMHbIE KpPUCTaUNIMYECKHE
PELIETKN U CBOMCTBA BEILIECTB C 3TUM TUIIOM PELIETOK.

Merannuueckas XMMHUYECKas CBSI3b MU METAJUIMYECKass KpUCTaUIM4eckas pemérka. CBOWCTBA BEHIECTB C ITUM THUIIOM
pewm€rok. Equnas npupona XMMHAYECKUX CBA3EH.

Crenenp oxuciieHus. CpaBHEHUE CTENEHUM OKHCICHHMS W BaJICHTHOCTH. lIpaBuna pacuéra creneHed OKHUCIECHHS IO
dbopMynaM XUMUYECKUX COCTMHEHHM.

OKuCIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. OmnpeesneHne CTENeHeW OKUCIEHMsI s 3JIEMEHTOB, O0pa3yroluX
BEIleCTBAa pa3HbBIX KiaccoB. Peakuun HMOHHOIO OOMEHa U OKHUCIIHUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. OKUCIUTENb U
BOCCTAaHOBMTEIb, OKHCIEHHME M BOCCTaHOBJIEHHE. (COCTaBIEHUE YPAaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIUN
METOJIOM 3JIEKTPOHHOIO OaJiaHca.

JdeMoHCcTpamumn

BuneodparmenTs! u cnaiinbl « oHHas XUMHUUYECKask CBSI3bY.

Konneximsa BemecTB ¢ MOHHON XMMHUYECKOM CBS3BIO.

e Mojenu HOHHBIX KPUCTATUIMYECKUX PEMIETOK.

e BupacodparmenTsl u ciaiapl «KoBaJIeHTHasE XUMHAYECKAs CBSI3bY.
e Koulekius BemecTB MOJEKYISIPHOTO K aTOMHOTO CTPOECHHS.

L MOI[CJ'H/I MOJICKYJIAPHBIX 1 aTOMHBIX KPUCTAJIIMYCCKHUX peH_IéTOK.



e BuneodparmenTsl u cnaiinpl «MeTaminueckas XMMUUECKasi CBA3bY.

L4 KOJIJ'IGKL[I/ISI «MeTaniabl ¥ CIIaBbD».

e BzaumojeiicTBUe IMHKA C CEPOH, CONITHOM KucCaoTou, xiopuaom meau (II).

e [ 'opeHue Maruus.
e B3auMonencTBre XJIOPHOU U CEPOBOAOPOIHON BOBI.

JlaGopaTopHbie ONBITHI

® M3roroBiieHHE MOJIENH, WILTFOCTPUPYIOLIEH CBOMCTBA METAJNIMYECKOMN CBS3U
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IIpumMepHOe TeMaTHYeCKOE IJIAHNPOBAHNE

8 KIIACC

(2 u B Henento, Becero 70 4, U3 HUX 6 4 — pe3epBHOE BpEMSI)

Homep
OcHoBHoOE coep:xaHue XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEIbHOCTH
ypoka Tema ypoka
ypoka yyalmmxcsi (Ha ypoBHe y4eOHbIX jJelicTBHIl)
n/n
HavajnbHble MOHATHS U 3aKOHBI XuMuH (20 4)
1 [Ipenmet xummumu. Tema m BemiectBa. CBONMCTBaA BEIECTB. JTAJOHHBIE Obvsacuamy, 49YTO TPEAMETOM  HM3YyYCHUS  XUMHH

Ponb xumun

B )KM3HH YC€JIOBCKa

(u3uvyeckue  CBOMCTBA  BeEIECTB.  MarepHuaibl

U MaTepuajoBe/eHue. XUMHUYECKHE sBJeHUA. Poib
XAMHHA B oO1ecTBa.

KHU3HU COBpPEMEHHOT'O

OtHomieHue oO0IecTBa K XUMHH: XeMopwiusa u
xemooous.

Jemoncrpaumnu. Kosuiekius MmaTepruanoB U
U3IEJIUN U3 HUX.
O3HaKoMIJIeHHE

JlabopaTopuble onbITHL. 1.

C KOJUIeKLIHEeH 1ab0paTOpHOI MOCY/IbI

SABJIAIOTCA BEIIECTBA, UX CBOMCTBA B MpEeBpalICHUA.
Paznuuams Tema n BCIICCTBA, BCIICCTBA U MaTCPUAJIbI.
Yemanasnusams IMPUYIUHHO-CJICACTBCHHBIC CBA3HU
MCKIY CBOMCTBaMH BEIIECTB U X IIPUMECHCHHEM.
Xapakmepuweamb IMOJIOKUTCIBHYIO U OTPHULATCIBHYIO
POJIb XUMHH B )KU3HU COBPECMCHHOI'O O6IJ_I€CTB8..
ApeyMeHmupoeamb CBOIO IIO3MIHMIO II0 OTHOIICHHUIO

K XxeMo(puauu u xeModoouun
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Meroasl  u3ydeHus | Meroasl HU3y4YEHUS XUMHUH. Habmonenue. | Xapakmepuzosamw OCHOBHBIE METOIbI U3Yy4YECHHUS
XUMHUHU OKCIIEpUMEHT MopenupoBaHue. Mopenu | eCTECTBEHHO-HAYYHBIX JUCLUIUIMH.
MaTepuaibHble  (BELIECTBEHHbIE) U  3HAKOBbIE | [Ipugooums NpuMeEphbl MaTEPUAIbHBIX U 3HAKOBBIX, WIH
(cumBOBHBIE). CHUMBOJIbHBIX, MOJIEJIEH, UCIIOJIb3YEMBIX Ha YpOKax (pU3UKH,
demoncTpauuu. Moenu, ucroib3yeMble Ha ypokax | Ouojoruu u reorpadumu.
¢usuku, Ouonorun u reorpapuu. OObEMHBIE U | Cobupamb 0OBEMHBIE U IIAPOCTEPIKHEBBIE MOIETH
IAPOCTEPKHEBBIE MOJEIN HEKOTOPBIX XUMUYECKHX | HEKOTOPBIX XUMUYECKHUX BELIECTB
BeIleCTB. MOoIeny KpUCTAIINYECKUX PEIIETOK
ArperartHble l'azer. XKungkoctu. Teépapie BemecTBa. B3ammusle | Pazruuams Tpy arperaTHbIX COCTOSIHHS BEIIECTBA.

COCTOSAHHA BCIICCTB

MepexoJibl  BEIIECTBA M3  OJIHOTO  arperatHoro

COCTOSIHMSI B JIpyroe: BO3rOHKa (CyOiumarusi) u

necyOnuManusi, — KOHACHCAIMsE W HCHapeHwHe,
KPHUCTAJLTU3AIMS U TUIaBJICHHUE.
JdeMoHcTpanuu. ColGupanue npudopa TUTST

MOJIYYCHHSI Ta3a M MPOBEpPKAa €ro TIepPMETUYHOCTH.
Bosronka cyxoro unpna, wWoma wid HadramuHa.
ArperatHble COCTOSIHUSI BOJIBI.

ONBITHI. 2.

JlaGopaTtopHble [IpoBepka

T'SPMCTUYHOCTHU npn60pa JUISL TIOJIYUCHUA I'a30B

Yemanasnusams B3aNMOCB3b MCXKOY arperaTHbIMA

COCTOSIHUSIMHU Ha OCHOBE B3aWMHBIX TIEPEX0JIOB BEIICCTRA.
Hnniocmpuposams ~ B3aUMHBIC  TEPEXOJBl  BEIECTB
PUMEPaMHU.

Habnrwoams XuMUUeCKUI SKCTIEPUMEHT U Oelamb BBIBOIBI

Ha OCHOBE HAOJIIOICHUI
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IIpakmuueckas

paboma 1

HpaBMna TEXHUKHU 0€30IMaCHOCTU U HCKOTOPBIC BUIBI

paboT B XMMUYECKOH JTabopaTopuu (KaOMHETE XUMHH)

Pabomamy c n1abopaTopHbIM 000pyaA0BaHUEM

U HarpeBaTeNIbHBIMU ~ TPUOOpaMH B COOTBETCTBHH
C TIpaBWJIAMU TEXHUKH OE€30MAaCHOCTH.

Buinoaname npocTeiilive MaHUNYJISIUN € Ja00paTOPHBIM
000pyI0BaHUEM: c

1a60paTOPHBIM ITaTUBOM,

CO CIIUPTOBKOM

JHHomawnuii

IKCnepumerm

Hab6mronenue 3a ropsimmeii cBedoi

Buinonnsims 6e301acHbIe B TOMANTHUX YCIOBHSIX
AKCTIEPUMEHTHI, TPOBOIUTH HAOIOACHUS 32 TOPSIIEH
CBEYOI.
Ogopmasams  OT4ET O  TPOJCIAaHHOW  pabore ¢
WCIIOJIb30BAaHUEM PYCCKOTO (POJHOTO) s3BIKA M SI3BIKA

XUMHNH

dusnueckue
SIBJIEHUS — KaK
OCHOBA pa3ieleHUs

cMecell B XUMHU

duznuyeckue sBieHus. Yucrteie B€IIECTBaA U CMECH.

TI"'omorennslie n reTCPOrcHHLIC CMECH. CMmecu

razoo0pasuble, kuakue u TBEpAbIE. CroOCOOBI
pa3feneHusl cMeceil: MeperoHkKa, WIM TUCTHILISALNS,
OoTCTauBaHue, (UIBTPOBAHUE, KPUCTAIUIM3AIMUS WIH
BbInapuBaHue. Xpomarorpadus. [Ipumenenue 3THX
CrocoOOB pasneneHus cmeceii B gabopaTtopHOit
MPAKTHKE, HAa IPOU3BOJICTBE U B OBITY.

JdemoHcTpanuu. Paznenenne

JIBYX

Pasnuyams dusznueckue U XMUMUYECKUE SBIICHUS, YHCTHIE
BELIECTBA U CMECH.

Knaccugpuyuposams cmecu.

Ilpusooums TpUMEpbl CMecel, HUMEIOIIHNX Pa3InYHOe
arperaTHoe COCTOsIHHE.

Yemanasnusamo MNPUYINHHO-CIICACTBCHHBIC CBA3U MCKAY

bu3IeCKUMU CBOMCTBaMH KOMITOHEHTOB cMecH
U crioco0aMu WX pa3JesieHusl.
Pasnuyams  cnocoObl  pasfieNieHus CMeceld, onucwvigams
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HECCMCIINBAIOMINXCA KHUIKO cTei C IIOMOIIBIO

JEeIUTEIbHON BOPOHKH. JlucTumiarop u ero padota.

YcranoBka Juisi  ¢uiabTpoBaHMS W e€  padora.

VYcraHoBka Juis  BbIMapuBaHuss U €€ pabora.

Konnexkuust ObITOBBIX mpuOOpoB A (UIBTPOBAHUS

Bo3ayxa.  PasnmenmeHme  Kpacsiero — BelecTBa
(dbmomacTepa ¢ TMOMOIIBI0O MeETOAa  OyMaKHOU
XpomaTorpaduu.

JlaGopaTopubie  ombITbl. 3.  O3HaKOMJICHHE
C MUHepalaMH, o0pa3yromumMu IpaHUT.

4. ITpuroToBJICHHE TETEPOrCHHOM CMECH TMOPOIIKOB

CCPHBI C XKECJIE30M U UX PA3ACICHUC

" oxapakmepu3oevlednob NX NPAKTUYCCKOC 3HAUYCHUC

Ilpakxmuueckasn
paboma 3 (ananoe
pabomwl «OQuucmia

NOBAPEHHOU CONUY)

AHaIn3 MOYBEI

Pabomamyo c 71a00paTOPHBIM 000pyTI0BaHHEM
U HarpeBaTelIbHBIMU ~ TIPUOOpPaMU B COOTBETCTBHUH
C TpaBWJIAMU TEXHUKH OE30MACHOCTH.

Buinoausames npocTerInme PUEMBI oOparieHus

¢ J1abopaTOpHBIM O0OPYIOBAaHUEM: BOPOHKOH, (PUIBLTPOM
Y CIIUPTOBKOM.

Habnooams 3a cBOWiCTBaMM BEIIECTB M IPEBPAIICHUSIMH,
MPOUCXOASIINMU C BEIIECTBAMHU.

Onucvieams  XUMUYECKUN

OKCIICPUMCHT C€ TIOMOUIBIO
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PYCCKOTO (POHOTO) SI3bIKA U A3bIKA XUMHH.

Jlenamb  BBIBOABI TIO  pe3yibTaTaM  IMPOBEAEHHOTO
HKCIIEPUMEHTA
7 AToMHO- XUMHYECKUE DJIEMEHThI. ATOMBI W MOJEKYJbI. | O0bsAcCHAMb, YTO TAKOE XUMUUYECKHUH 2JIEMEHT, aTOM,
MOJIEKYJIIPHOE [IpocTeie W ciOXHBIE BemIECTBA. AJUIOTPONHS Ha | MOJIEKYJa, aJUIOTPOTIHS, HOH.
YYEHHE. npuMepe kuciaopoaa. OCHOBHBIE TIOJIOKEHUSI aTOMHO- | Paziuuams MpOCThIE U CIIOKHBIE BEIIECTBA, BEIIECTBA
XUMUYECKUE MOJIEKYISPHOTO YUYEHHS. Honsl. BemiecTBa | MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.
AIIEMEHTHI MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSI. Yemanasnueams TpUaUHHO-CIIEICTBEHHBIE CBIA3U MEXTY
JdemoHcTpanuu. Monenu QJUTOTPOITHBIX | COCTABOM MOJIEKYJI U CBOMCTBAMH aJTOTPOITHBIX
Mo uduKanuii yriepoaa u cepol. [lomydenne o3oHa Mou(pUKAIUN KACTIOpOaa.
Dopmynuposams OCHOBHBIE MTOJ0KEHHSI ATOMHO-
MOJIEKYJIIPHOTO YYEHUS
8—9 | 3Haku XUMHYECKHX | 3HAKU (CUMBOJIBI) XUMHUYECKUX  DJIEMEHTOB. | Hasvlieams U 3anucviéams 3HAKU XUMUYECKUX JJIEMEHTOB.

9JIEMEHTOB.
[Tepuonnueckas
Tabimua
XUMHYECKUX
anemenTtoB /. .

Menneneesa.

Nudopmanusi, KOTOPY0 HECYT 3HAKH XUMHUYECKUX

9JICMCHTOB. OTHMOJIOTHS Ha3BaHUM HEKOTOPBIX

XUMHUYECKUX dJIeMeHTOB. [lepnoanueckas Ttabiauna
xumMu4deckux aaemeHTtoB  JI. M. MeHngaeneesa:
KOPOTKOTIEPUOIHBIA M JITTMHHOIIEPUOIHBIA BapUaHTHI.
mo0ooyHas

Ilepuonpr w I'naBHag wu

T'pYIIIBI.
IMMOATPYIIIBI, WA A- n B'FPYHHLI. OTtHOCHUTENIbHAS

aTOMHasd Macca.

Xapaxkmepuzosams THHOPMAIINIO, KOTOPYIO HECYT 3HAKH
XAMHYECKHUX IJIIEMEHTOB.

Onucviéams CTPYKTYPY NEPUOIUUECKON TaOIUIIBI
XuMu4eckux aneMeHToB JI.1. Menzaeneesa.

Obwvscrameo STHUMOJIOTHYECKHE Hayaja Ha3BaHHI
XUMHUYECKUX AJIEMEHTOB U UX OTAEJbHBIX FPYIIII.
Paznuuams  KOPOTKONEPUOAHBIN W JUIMHHONIEPHUOIHBIN

BApUaHTHI niepuoaudeckoi cucremsl /. . Menneneena
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Jlemoncrpanuu. Ioprperst M. 5. Bepuennyca u /.
n. Menpeneesa. KopoTkonepuoubrit u

JUIMHHOTIEPHO JHBIN BapUaHTBI IIEPUOUYECKOU

cucremsl JI. 1. Menaeneena

10—11 | Xumuyeckue Xumunueckue popmynbl. Uuaekcsl U ko3QPuuuentsl. | Omobpasicams COCTaB BEIIECTB C MOMOIIBI0O XUMHUYECKUX
hopmysl OtHocuTenbHAs MOJIEKYyJsipHass Macca. MaccoBas | popMyi.
JOJI1  XMMHUYECKOTO 3JeMEeHTa B  COelWHEHUH. | Paznuuams MHAEKCH U KO3(D(OULIUEHTHI.
WNudopmanus, koTopyro HecyT xumuieckue popmynsl | Haxooums  OTHOCUTENBHYIO  MOJIEKYJISIPHYIO  Maccy
BELIECTBA UM MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JEMEHTa B
COEIMHEHUMU.
Tpancnuposamso uH(popMaIuio, KOTOPYIO HECyT
XUMUYECKre HopMyITbI
12—13 | BasieHTHOCTH Banentnocts. CtpykrypHas popmyna. Xumudeckue | Q0wbsicHamb, 9TO TAKOE BaJICHTHOCTD.

9JIEMEHTEHI c IIOCTOSIHHOM n NepeMeHHO N
BaJICHTHOCTBHIO. BwIBOJ (opMmynbl coeauHeHUs IO
BaJICHTHOCTH. Onpenenenue BaJICHTHOCTH
XMMHUYECKOTO »dJeMeHTa 1o ¢opMmysie BellecTBa.
CocraBieHye Ha3BaHUM COEOWHEHHUH, COCTOSIIUX M3
JBYX XHMHYECKHX OHIIEMEHTOB. 3aKOH IOCTOSHCTBA

CoCTaBa BCUICCTB.

Tonumams OTpaXXCHUE IIopsdaAKa COCAWMHCHUA aTOMOB

B MOJIEKYJIaX BEIIECTB MOCPEICTBOM CTPYKTYPHBIX (pOopMyIL.
COCIUHEHUN

Ymems cocmaeiisinio

bopmyIbl
10 BaJICHTHOCTH W Onpeodeisimb BaJCHTHOCTh JJIEMEHTA

o GopmyIe ero coeuHeHus
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JdemoncTpauuu. KoHcTpyupoBaHue

IIaPOCTEPKHEBBIX MOJIENIEH MOJIEKYJ

14 XUMUYECKUE XUMHYECKUE peakuuu. PeareHTbl ©W  NPOAYKTHI | Xapakmepu3o08ambs XUMUUYECKYIO PEAKIIUIO U €€
peakiuu peakuuu. [Ipu3HAKM XUMUYECKUX pEaAKIMil. YCIOBUS | yYACTHUKOB (peareHThl U MPOJAYKTHI PEAKIIHH ).
WX TMPOTEKaHWs W TpeKkpamieHus. Peakuuu ropenus. | Onucvliéams NTPU3HAKA U YCIOBUS TEUCHUS] XUMHUUECKUX
TennoBoit »ddexT peakuu. DK30TEPMUUYECKHUE U | PEAKIIHM.
SHJOTEPMHYECKHUE PEAKITUH. Paznuuams  3x30TepMUYECKHE W DHIOTEPMHYECKHE
Hemoncrpaumu. Annapar Kunna. Paznmoxenue | peakuum.
ouxpomata ammoHus. ['openue cepbl m maraHueBoil | CoomHocums PpPeaKIUUu TOPEHUS W OIK30TEPMUUYECKUE
JICHTBHI. pEeaKInH.
JlabopaTopubie omnbIThl. 5. B3aumoneilictBue | Habarwodams u onucviéams XUMWYECKUA SKCIICPUMEHT C
pacTBOpOB XJIOpUJa HATpUs M HOAMJA Kajusl C | HIOMOUIBIO PYCCKOTO (POJIHOTO) 3bIKA U SI3bIKA XUMUU
pacTBopoM  HuTpara cepebpa. 6. Ilomydyenue
ruapokcuaa meau(Il) u ero B3auMoaeiicTBUE C CEPHOM
KUCJIOTOW. 7. B3auMmopeicTBue pacTBOpa COJIbI C
KHCJIOTOM
15—16 | Xumuueckue 3aKOH COXpaHEHMsS MacChl BEIIECTB. XHUMHUYECKHE | Dopmyaupoeams 3aKOH COXPAHEHUSI MacChl BELLIECTB.
ypaBHEHUS ypaBHeHus1. CocTaBiieHHE XUMHUYECKUX YypaBHeHUi. | Cocmagnsams Ha €ro OCHOBE XUMHUYECKUE YPABHEHUS.

Nudopmanuss,  KOTOpyro  HEC€T  XHMHUYECKOE

ypaBHEHHE.

demoncrpauuu. I[loptperst M. B. JlomoHOCOBa 1 A.

Tpancauposams nHMOPMALIKIO, KOTOPYIO HECYT
XUMUYECKUE YPABHEHUS.

OKCIEepUMEHTAIIBHO n00meEepaHcOamy CPaBENINBOCTh
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JI.  JlaByazbe. T'openue  ¢docdopa.  OmnbIThI,
WUIIOCTPUPYIOIIME ~ 3aKOH  COXpPaHEHMs  Macchl
BELIECTB.

JlaGopaTopubie onbiThl. 8. IIpoBepka 3akoHa
COXpPAaHEHHsS  MacChl  BELECTB Ha  IpuUMEpe
B3auMOJIeHCTBUA mEnoun u kucinotel. 9. IIpoBepka
3aKOHA COXpaHEHMs MacChl BEUIECTB Ha IpUMeEpe

B3auMoiericTBHs mEnoun u conu xenesa(lll)

3aKOHAa COXpPAaHCHUA MAaCChl BEHICCTB

17—18

THIBl XUMHYECKUX

peakuui

Krnaccudukanus XuMU4ecKUX peakluidl 1o COCTaBy H
YUCIIy PEareHTOB M NPOAYKTOB. THUIBI XUMHUYECKHX
peakuuii. Peakuuu  coenuHEHUs,  Pa3JIOKEHUS,
3ameneHus 1 oomena. Karanuzatopsl.
Jemoncrpanuu. [openue ¢ocdopa, pacTBopeHHE
IpPOJyKTa TOpPEHUsT B BOJE M  HCCIEIOBaHUE
MIOJIy4eHHOTO pacTBopa JakMycoMm. BzaumopeiicTBue
COJISTHOM KHCIOTHI ¢ HMHKOM. llosyuenue runpokcuaa
memu(ll) 1 ero pasioxeHue NMpu HarpeBaHMH.
JlaGopatopubie onbiThl. 10. Paznoxxenue nepokcuaa
BOJOpOoAa C TomoIibo okcuma  Mapranma(lV).

11. 3amemnieHue xene30M MeId B MEJHOM KyIopoce

Knaccuguyuposamv xuMudeckue peakiuu 1O TMPU3HAKY
YHUCJIa ¥ COCTaBa PEareHTOB U MPOJTYKTOB.
Xapakmepuzosams POIb KaTalu3aTopa B TNPOTEKAHUH
XUMHYECKON PEaKIUU.

Habnwoams wu  onuceieamv XUMUYECKUH DKCIEPHUMEHT

C TIOMOMIbIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMUU
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19 IToBTOpEHUE TecTtupoBaHue, pelIeHue 3a/1a4 U BBIIIOJIHEHUE
1 0000IIIeHNE TEMBI. | YIIPaKHEHUH 110 TeMe
[ToaroToBka k
KOHTPOJIbHOU
pabore
20 Koumponvnasa paboma 1 no teme «HavanbHble MOHATUS U 3aKOHBI XUMHUI)
BaxuHeiimue npeacraBuTe/ M Heopranundeckux Bemiects. KosimyecrBeHnbie oTHOmeHusi B xumum (18 u)
21 Bo3sayx u ero cocras | CocraB Bo3ayxa. ITonstue 06 00beMHO# 1051€ () Xapakmepuzoeams 00BEMHYIO J10JIF0 KOMIIOHEHTA TaKOH
KOMIIOHCHTA IIPUPO JIHOI‘/'I Ta30BOU CMECH — BO3yXa. HpI/IpOJIHOI?'I ra3oBoOH CMECCH, KaK BO3AYX, U paccuumosleams
Pacuer 00BbEMa KOMIIOHEHTA Fa30BOM CMECH TI0 €T0 00BEMHYIO IOJIIO IO 00BEMY ITOM CMECH.
00BEMHOM J10J1€ U HAOOOPOT. Onucvieams 00BEMHBIN cOCTaB aTMOC(EpPHOTO BO3TyXa
Jemoncrpamuu. OnpesencHue CoaepKaHus U NOHUMAmMb 3HAYEHUE TIOCTOSHCTBA 3TOI'0 COCTaBa IS
KHUCIIOPOJIa B BO3/IyXe 310pOBBS
22 Kucnopon Kucnopona. O30n. [lonydyenue kucnopoaa. Xapaxmepuzoeams 030H, KaK aNIOTPOIHYIO0 MOAUPHUKAIUIO

Cobupanue 1 pacrio3HaBaHUE KUCIOPOJa.
XUMHUYECKUE CBOMCTBA KUCIOPOA: B3aUMOJICHCTBUE C
METaJulaMH, HEMETaJUIaMU U CJI0>KHBIMU BEIIECTBaAMH.
[Ipumenenue kucnopoaa. Kpyrosopor kuciaopona B
IPUPOJIE.

demoncrpauumn. Iloydenue kucinopona

KHciaopoaa.

Onucvieams  (pu3nUeckue ¥ XUMHYECKHE CBOWCTBA,
MOJIyYeHUE M MPHUMEHEHHE KHCIOpOJa C HCIOJIb30BaHUEM
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.

Yemanasnueams TPUUMHHO-CIEICTBEHHBIE CBA3M MEXIY

(I)I/I3I/IIIGCKI/IMI/I CBOMCTBaMH KHcJiopoJa " crocobamMu €ro
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pa3ioKEeHUEM TIepMaHTaHaTa Kajaus U MePOKCHIa
Bogopoaa. CoOupanue KHCIOpoia METOIOM
BBITCCHCHHS BO3]lyXa M BOJIbI. Pacrio3HaBaHue
kuciopoaa. ['opeHne Maraws, )eiesa, yris, Cepbl U

dbocdopa B kucmopoe.

coOupanusl.

Ilposooumv n nabarooams XUMUYECKUHM SKCHEPUMEHT I10
HOJYYCHHIO, COOMPAHMIO M PACIO3HABAHHIO KHCIOPOJA
C cOOMIOCHNEM  TpaBWI  TEXHUKH  O€30MacHOCTH.

Onucvléams XUMUYSCKUN OKCIICPUMCHT

23

Ilpakmuueckas

paboma 4

[Moy4yenue, coOupaHue U paclio3HaBaHHE KHCIOPOa

Pabomams ¢ naGopaTopHblM  000pyIOBaHHEM U
HarpeBaTelbHBIMU  MPUOOpPaMH B COOTBETCTBUU  C
MpaBWJIaMU TEXHUKH 0€30MaCHOCTH.

Buinonnams  mpocrteiimme  mpuéMmbl  oOpamieHust ¢
1a00paTOPHBIM 000pYIIOBAaHUEM: COOUpaTh MPHOOP IS
MOJIyYEHUSI Ta30B, MPOBEPSITh €ro TEePMETHYHOCTh U
MCIIOJIb30BATh JJIs MOJIy4EHHS KUCIOPO/Ia.

Cobupams KUCIOPOJ METOJOM BBITECHEHHUS BO3AyXa H
PACnO3HABAMb KUCIOPOO.

Habniooams 3a CcBOWCTBaMHU BEILIECTB U  SBIICHUSIMU,
MPOUCXOSIIUMHU C BEIIECTBAMHU.

Onucviéams XUMHYECKUNA HIKCHEPUMEHT C TOMOIIBIO
pyccKoro (poaHOTO) sI3bIKa U A3bIKA XUMHUH.

Cocmasenams  OTYET TO pe3ynbTaTaM MPOBEAEHHOTO

SKCIICPpUMCHTA
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24 Oxkcupl Oxcunpl. Hazparwms okcunoB. CocrasieHue Gopmyi Buvidensamy cyiiecTBeHHbIE MPU3HAKA OKCUJIOB.
OKCHJIOB IO MX Ha3BaHUsAM. [IpencraBurenu okcumoB: | [Jasams Ha3BaHUS OKCHUJIOB 10 UX (HOPMYJIaM.
BOJA, YIVIEKUCIIBIN ra3, HerameéHas U3BeCTb. Cocmaensams HOPMYIBI OKCUIOB 110 UX HA3BAHUSIM.
demoncrpauuu. Koniexius OKCUIoB. Xapakmepuzosams TaKUX TPEICTABUTENICH OKCHUIOB, Kak
JlabopaTtopubie onbIT. 12. [lToMyTHEHNE W3BECTKOBOW | BOJA, YIIICKUCIBIN Ta3 U HETaléHas u3BeCTh
BO/IbI MPU MTPOTTYCKAHUM YTIJIEKUCIIOTO ra3a
25 Bonopon Boaopon B npupoae. duznueckrne 1 XUuMHUYECKHE Xapakmepuzosams COCTaB MOJICKYJbI, (U3HYECKHE U
CBOMCTBA BOJIOPOJIA, €TO MOJYyYEeHUE U MPUMEHEHHE. XUMUYECKAE CBOWCTBA, TIOJYyYeHHE W  TPUMCHCHHE
Jemoncrpauuu. [lonydyenne, cooupanue u BOJIOpO/Ia.
pacrno3HaBaHue BoJopoa. ['openue Boopoaa. Yemanasnueames TpUUMHHO-CIIEACTBEHHBIE CBSA3M MEXIY
Bsaunmopetictere Bogopoaa ¢ okcugaom meau(ll). (GU3MYECKUMH CBOMCTBAMH W CHoco0amMu coOupaHus
JlaGopaTopHubie onbIT. 13. [Tonydyenune Bogopoia npu | BOAOPOJa, MEXKIY XUMHYECKUMH CBOMCTBAMHM BOJOpPOJA U
B3aMMO/JICHCTBUH LIMHKA C COJITHOM KHCIOTON €ro NpUMEHEHHUEM.
Ilposooumv u Habn0Oamv XUMUYECKUN DKCIEPUMEHT TI0
MOJIyYEHUIO, COOMPAHMIO U PACIIO3HABAHUIO BOAOPOAA C
coOmrofeHreM npaBuil TEXHUKU Oe3omacHocTH. Onucvieamo
XUMHYECKUN SKCIIEPUMEHT
26 Ilpakmuuecxas [Tonyuenue, cobupanue u pacro3HaBaHUE BOJOPOIA Pabomams ¢ naGopaTopHbiM  000OpyIOBaHHEM U
paboma 5 HarpeBaTebHBIMU ~ NPUOOpPaMH B COOTBETCTBUU  C

IpaBuJIaM1 TCXHUKHA 0€30IMacHOCTH.

Buvinonnams  mpocteiimime  npuéMbl  oOpamieHMs ¢
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1a00paTOpPHBEIM O0OpYIOBAaHUEM: COOUPATh MPHOOpP IS
MOJIyYEHUSI Ta30B, MPOBEPSITh €ro TEePMETHYHOCTh U
WCII0JIL30BATh IS MTOJIydeHUS BOJAOPOIA.

Cobupamv BOAOPOJ METOJOM BBITECHEHMSI BO3JyXa U
pacno3Hasams 86000pPo0.

Habnooams 3a CBOWCTBAMU BEIIECTB U SBJIICHHSIMM,
MIPOUCXOISIIAMH C BEIICCTBAMH.

Onucvieamb XUMUYECKUH OSKCHEPUMEHT C IOMOIIBIO
pycckoro (poJHOTO) A3bIKa U SA3bIKA XUMHH.

Cocmasname  OTYET TIO pe3ysibTaTaM MPOBEIEHHOTO

AKCTIEPUMEHTA

27

Kucnotel

Kucnotsl, ux cocraB u ux Kiaccuduxarusi.
HNunukatopel. Tabnuia pacrBopumoct. CepHas 1
COJISIHAsl KMCIIOThI, UX CBOMCTBA M IPUMEHEHHE.
JemouncTpanun. Kosiekius MUHEpaIbHBIX KUCIIOT.
[IpaBuo pa3daBieHus: cepoil KUCIOTHI.
JlaGopaTopHuble onbIT. 14. Pacno3HaBanue KUCIOT C

IIOMOIIbIO UHAUKATOPOB

AHanuzuposams cOCTaB KUCIOT.

Pacnosnasams KucnoThl ¢ TOMOIIbIO MHIUKATOPOB.
Xapaxmepuzoeams  TpeNCTaBUTENEH  KHUCIOT: CEPHYIO
U COJISTHYIO.

Onpedensims PacTBOPUMOCTh COEIMHEHHI C MOMOIIBIO
TaOIUIBI PACTBOPUMOCTH.

Yemanasnueames TPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXIY
CBOMCTBaAMHU CEpPHOW M COJISHOM KHUCIOT M OOJACTSIMH UX

IMPUMCHCHUS.
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Ocosnasams  HEOOXOOUMOCTH  COONIIOAECHUS

TEXHUKH 0€3011aCHOCTU IIPU paboTe C KUCIOTAMU

IpaBuUII

28 Comu Conm, UX cocTaB ¥ Ha3BaHus. PacTBOpUMOCTH coneii B | Xapakmepuzosams COMM  KaK MPOIYKTHl  3aMEIICHUS
Bojie. [IpecraBurenu coneid: XJIIOpH I HATPUS, BOJIOPOJIa B KUCIIOTE HA METAJLI.
KkapOoHaT Kambius, pocdart KaabIus. 3anucvieamv GOPMYIIBI COJIEH IO BAJICHTHOCTH.
demoncrpauuu. Komnexkuust  coneir.  Tabnuma | Hasvieams comu o popmymnam.
PacTBOPUMOCTH OCHOBAHHWH, KUCJIOT U COJICH B BOJIC Hcnonvzosams Ta0JIUIY PacTBOPUMOCTH TUTS
XapaKTEPUCTUKN CBOWCTB COJIEH.
IIposooums pacd€rsl 1o GhopMyiiam cojiei
29—30 | KomnuecTtBo Uucno Asorampo. KommuectBo BemiectBa. Monb. | O0vbsicHAmbs TOHATHS «KOJWYECTBO BEIIECTBA», «MOJbY,
BEIECTBA MounspHas macca. KpaTHble eIuHUIBI U3MEPEHHUS | «4UCII0 ABOTAIpo», «MOJISIpHAs Maccay.

KOJIHM4YECTBA BE€IIECTBA — MUWIIJIMMOJIb U KHUJIIOMOJIb,
MUJUIUMOJIAPpHad U KUJIOMOJIAPpHAasA MacCChl BEIICCTBA.
Pacu€Tel ¢ ucnonp30BaHHEM MOHATHH «KOJHYSCTBO
BCIICCTBA», «MOJISIPHAsd Maccay, «4ruCjIo ABoraz[po».
I[eMOHCTpaHI/IPl. HGKOTOpLIe MCTaJljibl, HCMCTAJJIBI U
COCAUHCHHUA C KOJHMYCCTBOM BCHICCTBA, PAaBHbLIM 1

MOJIb

Pewame 3a1a4n C
«KOJIMYECTBO BEIIECTBAY,

ABoraapo

HCIIOJIB30BaHHUEM

«MOJIAApHasd Maccay,

HOHATHUH

«YHUCI0
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31 MoutsipHbIi 00BEM 3akoH ABoraapo. MomsipHbli 00beM ra3000pa3HbixX | OObsicHAMb  TOHATAS  «MOJISIPHBIK ~ O00BEM  Ta3oBy,
rasoB BemectB. OTHOCHUTENbHAsE IUIOTHOCTh Ta3a [0 | KHOPMAaJIbHBIE YCIOBUS.

IpYromy rasy. Pewamy 3anaun ¢ UCNIOJIB30BAHUEM TMOHITHI «KOJIUYECTBO
KpatHbie enuHUIBl H3MEPEHUsT — MUJITUMOJISIPHBIN U | BEIIECTBAY, «MOJISIPHAS Maccay», «MOJIIPHBIA 00HEM ra3oBy,
KHJIOMOJISIPHBIA 00beMBI Ta3000pa3HbBIX BEIIECTB. «qucIo ABOTaapoy
Pacu€tpl ¢ MCMONB30BaHUEM MOHITHUH «KOJHUYECTBO
BEILECTBA», «MOJISIpHAsl Macca», «MOJISIPHBIH 00bEM
ra3zoB», «4UCiI0 ABOragpo.
JdemoncTpauuu. Mojenb MOJISIPHOTO 00bEMA Ta30B

32—33 | Pacuéts 1o Pacuérel ¢ ucnosnp30BaHMEM NOHATHI «KOJIMYECTBO Xapaxmepuzoeambo KOJINYECTBEHHYIO CTOPOHY

XUMHUYECKUM BEILECTBA», «MOJIIpHAs Macca», «MOJSPHBIM O0bEM | XUMUYECKHX OOBEKTOB U MPOIECCOB.

YPaBHEHUSAM razoB», «4uciao ABOraapo» Pewamsy  3agaun ¢ WCNONB30BAaHMEM  MOHATHM
«KOJIMYECTBO BEILIECTBA», «MOJIAPHAs Macca», «MOJISPHBINA
00BEM Ta30B», «4UCIIO ABOTaIpo»

34 Bopna. OcHoBanus lunpocdepa. KpyroBopor Boasl B mpupope. | ObvacHams MOHATHUS «OCHOBAHU, «ILETOUMN»,
®du3znueckue U XUMHYECKHME CBOMCTBA  BOJBIL: | «KAYECTBEHHAS PEAKIUA», «AHIUKATOPY.

B3aNMMOJCUCTBHE C OKCHJAMH.
OCHOBaHI/IH, Hux COCTaB. PaCTBOPI/IMOCTB OCHOBaHHUM B

Boje. I3mMeHeHne OKpaCKu MHIAUKATOPOB B IIETOYHOM

Knaccugpuyuposams 0cHOBaHUS IO PACTBOPUMOCTHU B BOJIE.

bopmyie

HCOPraHNYCCKUX BCHICCTB K KJIACCY OCHOBaHMH.

Onpeoensamo o MPUHAIEKHOCTh
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cpene. IlpeacraBurenu  mienoven:  THIPOKCH]IBI
HaTpus, KaJIuid U KaJbLUA.
JdemoHcTpanmnm. Kosneknus OCHOBAHHI.

Jlaboparopublii onbIT. 15. l3MeHeHune oOKpacku

VMHJIMKATOPOB B LIEJIOYHOU cpefe

Xapaxmepuzoeams CBOMCTBA OTIECIbHBIX NPEACTABUTEICH
OCHOBaHUMU.
Hcnonvzoeams TabIUIy paCTBOPUMOCTHU AJIs OTIPE/ICTCHUS

pacTBOPUMOCTH OCHOBAHMI

35

PacTtBopBI.
MaccoBas
pacTBOPEHHOTO

BCIICCTBA

JOJIA

PacTBopuTens u pacTBOpEHHOE BEHIECTBO. PacTBOPBI.
PactBopenne. I'mppatel. CosbBaTtel. MaccoBas 1oJis
pacTBOPEHHOTO BellecTBAa. Pacuervl, CBSI3aHHBIE C
WCIOJIb30BAHUEM  TIOHATHUSA «MaccoBasi  J0JsA
PAacCTBOPEHHOTO BEIIECTBAY.

JlaGopaTtopubiii  ombIT. 16. O3HakomieHue ¢
npenaparaMy JOMallHEed WM MIKOJIbHOW anTeykKh —
pacTBOpaMu  IEpOKCHJA

BOJIOpOJa,  CIUPTOBOM

HACTOMKH HoJa 1 aMMHaKa.

ObvsicHamb TOHATUSL «MaccoBas JI0Jl PACTBOPEHHOTO

BEIIECTBAY.

Yemanasnusamo aHaJIOTHH ¢ o0béMmHOM  mojen

KOMIIOHEHTOB Ta30BOU CMECH.
Pewams 3amaduu ¢ HWCHOJIL30BAaHMEM MNOHIATHUH «MaccoBas

J0JI JJICMCHTAa B BEIICCTBEY, «maccoBas J0JIA

pacTBOPEHHOTO BEILIECTBAY, «00BéMHAA OJIS

ra3006pa3H0r0 BEIICCTBa»
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36 Ilpaxmuueckasn [IpuroroBnenue pacTBopa 3aJaHHOM MaccoBOM noJien | Pabomams ¢ nmabopatopHbiM  OOOpYIOBaHHEM U
paboma 6 PacTBOPEHHOIO BEILIECTBA HArpeBaTeIbHBIMH  NPUOOpPaMU B COOTBETCTBHH  C
NpaBUJIAMH TEXHUKH 0€30TIaCHOCTH.
Buinonnams  mpoctedimime  npuéMbl  OOpallieHUsT ¢
1ab0paTOPHBIM 00OPYIOBAHHEM: C MEPHBIM IHJIMHIPOM, C
BECaMH.
Habnooams 3a CBOWCTBAMU BEIIECTB U SBJICHHIMM,
MPOUCXOSIIUMHU C BEIIECTBAMHU.
Onucvieams SKCIEPUMEHT € TOMOIIBIO PYCCKOTO (POIHOTO)
A3bIKa U S3bIKA XUMUHU.
Cocmasnsams OTYETHI 1O pe3ylbTaTaM MPOBEIEHHOTO
JKCIIEPUMEHTA.
T'omosums pacTBOPbl C ONPEACIEHHOW MAacCOBOHM J0JIei
pPacTBOPEHHOTO BEIECTBA
Lomawnuti BripainuBanue KpucTamuioB allOMOKaJINEeBbIX KBACIOB | Buinoinsams 6€30MacHbIe B JOMALTHUX YCIOBUSIX
9KCHEepUMeHm WIM METHOTO Kyropoca SKCIIEPUMEHTBHI, IIPOBOIUTH HAOIIOACHUS 32 POCTOM

KPHUCTAJLIOB.
Ogopmassms OTUET O MPOJCIIAHHON paboTe ¢

HCIIOJIb30BAHUEM PYCCKOTO A3bIKa U SA3bIKa XUMHUH.
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37 O06o01IeHre U cucTeMaTr3alys 3HaHU) 10 TeMe «BakHelre mpeicTaBuTe M HeOPraHMIECKUX BemecTB. KomyecTBeHHbIC OTHOMICHUS B
XUMHW

38 Konmponvnas paboma no teme «BaxkHeiiine npeacTaBUTeNIM HEOPTaHUUECKUX BelecTB. KomuecTBEHHbIE OTHOIIICHUS B XUMUW

OcHOBHBbIE KJIACCHI HEOPraHuyecKux coequHeHui (10 1)

39 OKcuapl, ux Oo6o00611IEHNE CBEJICHUI 00 OKCHJAX, ux | OOvscHambs TIOHSATUS «HECOJICOOPA3YIOIMINE  OKCHIBD»,
KJaccuuranus Kiaccu(ukanuu, Ha3BaHUAX M CBOMCTBaX. CHOCOOBI | «COJIEOOpA3yIONIME  OKCHABD», «OCHOBHBIE  OKCHIBDY,
XUMHUYECKUE U TTOJTy4YeHUST OKCHJIOB «KUCJTIOTHBIC OKCHJIBI.

CBONCTBA JlaGopaTopubie onbiThl. 17. B3aumoneiictBue | Xapakmepuzoéams ~ o0lue  XUMHYECKHE  CBOMCTBa
okcuaa Kampuusi ¢ Bojmoil. 18. IlomyTHeHue | coneoOpa3zyromux OKCHUIOB (KUCIOTHBIX U OCHOBHBIX).
HU3BECTKOBOM BOJEI Cocmasnames ypaBHEHUSI PEAKIMHA C YYaCTUEM OKCHJIOB.
Habniooams v onucvliéams peakuuy ¢ y4aCTUEM OKCHUIOB C
MOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMHH.
1lposooums ~ ONBITHI, TMOATBEPKAAIOIINE XUMHUUYECKUE
CBOMCTBAa OKCHUJOB C COOJIOACHHEM MpaBWJI TEXHUKU
0e301acHOCTH
40 OcHoBaHusl, UX OcHoBanusi, ux kinaccudukauus, HazBauuss u | Cocmagnams ypaBHEHHs pEeaKlUUi ¢ y4acTHEM OCHOBAHUHU.

KJaccuukanus
A XUMHAYECKHUE

CBOMCTBA

CBOICTBA. BzaumopeiictBue C KHUCJIOTaMH,
KUCIIOTHBIMH OKCUJIAMH M COJIsIMH. Pasiiokenue
HEPAaCTBOPUMBIX OCHOBaHMH. CrocoObl MOJydeHus
OCHOBaHMUI.

Peaknus

JlaGopaTopHbIe ONBITHI. 19.

Habniooams n onucvliéams peakuu ¢ yuacTueM OCHOBAHUU
C MOMOIIIBIO PYCCKOTO (POHOTO) SI3bIKA U A3bIKA XUMHH.

Ilposooums ~ ONBITHI, TMOATBEPKAAIOIINE XUMUYECKUE
CBOMCTBa OCHOBaHHH, C COONIOJIGHUEM MPaBHJI TEXHUKU

0€30I1aCHOCTH
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Hertpanu3aun. 20. [Tonydenue ruapokcuna meau(ll)
A €ro B3anMOJEUCTBHE ¢ KuciIoTOH. 21. Pasmoxxenue

ruapokcuaa meau(ll) npu HarpeBanuu

41—42 | Kucnotsl, ux Kucnotel, ux wimaccudukanus v HazBanus. OOmume | Xapaxmepuzosams 001IME€ XUMUYECKHAE CBOWCTBA KUCIIOT
KJ1acCU(pUKaus XMMHUYECKHE cBOWcTBa KucIoT. Bisaumopeiictsue | Cocmasnams ypaBHEHHS peaklUUd C ydacTHEM KHCIOT.
U XUMUYECKUE KHCJIIOT C MeTaulaMHu. OJIEKTPOXUMUYECKUN pan | Habarwoams u onucviéams peakldl C y4acTHEM KHCIOT
CBOMCTBA HaANPsOKCHUH MeTaylIoB. B3anMoeiCcTBHE KHCIOT C | C IOMOIIBIO PYCCKOTO (POIHOIO) SI3bIKA M SI3bIKa XHUMUH.
OKCHUJIaMU MeETaUIoB. BiammopeicTBue KUCIOT C | [Ipogooums  OUBITHI, TOATBEPKIAIOIMINE XUMUUYECKHE
OCHOBaHWSIMHU  —  pEaKIHs HEUTpaJM3aIlii. | CBOMCTBA KHCJIOT, C COOJIOJIECHHEM TIpaBUJI TEXHHUKHU
B3aumoneiictBue kucimor ¢ consmu. [lomydenue | 6e3omacHOCTH
OECKHUCIOPOIHBIX U KHCIOPOICOAEPIKALIUX KUCIIOT.
JlabopaTopubie omnbIThl. 22. B3aumoneiictBue
KHCJIOT ¢ MeTajuiamu. 23. B3anmoneiicTBue KHUCIOT C
COJIAIMH
43—44 | Conu, ux Comnn, ux KJ1accu(pUKaus u cBoiicTBa. | PaznuuaTh NOHSATHUA «CPEOHHE COJNH», «KHUCIBIE COJMY,
KJaccupuKanus PactBopumocTs coneii B Bojae. BsaumopeicTBue | «OCHOBHBIE COJIH.

U XUMHWYCCKHEC

CBOMCTBA

coJIell ¢ KHCJIOTaMu M 1iejodyamMu. BzammoneiicTBue
COJIC ¢ MeTalaMHU, OCOOCHHOCTH JTHX PEaKIUH.
BzaumoelicTBue coyiei ¢ COISIMH.

24. O3HakoOMJIEHHE C

JlabopaTopHble ONBITHI.

XapaxTepu30BaTh 00IINE XUMUIECKUE CBOMCTBA COJICH.
Cocmaenams ypaBHEHUS peakUUil € ydacTHEM COJIei.
Habnooams U onucvieams peakldud € y4acTUEM COJIeH ¢

TIOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUHU.
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KOJUTeKIuen cosieid. 25. BzammonelictBue cynbdara

meau(ll) c xenesom. 26. BzaumonelictBue coieil c

Hpoeodumb OIIBITHI, MNOATBCPKAAIOIINC XUMHWYCCKHE

CBOWCTBA COJIeH, ¢ COOJIOJEHUEM TIpaBUJI TEXHUKU

COJIIMU 0e30macHOCTH
45 I'enernueckas cBsa3b | ['eHeTHUecKkne  psAnbpl  MeETala W HEeMeTava. | Xapakmepu308amb MMOHATHE «KTE€HETUYECKUUN PSI.
MEXAY knaccamu | ['eHeTnueckas CBSI3b MEXAY Kjaccamu | Mnnrocmpupoeame TE€HETHYECKYIO CBA3b MEXIY
HEOPraHUYECKUX HEOpPraHMYECKHUX BEIIECTB. BELIECTBAMU: MPOCTOE BEIIECTBO — OKCHJA — THAPOKCH]
COEIMHEHU N JlaGopaTopHble onbIThl. 27. ['eHeTHYECKas! CBA3H HA | — COJIb.
MpUMEPE COCAMHEHUN MEIN 3anucvieamv  ypaBHEHHS peEaKUUid, COOTBETCTBYIOIIUX
MOCJIEI0BATEILHOCTH (menouke) MpeBpaIiecHu i
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIacCOB
46 Ilpakxmuueckas Pemenne skcnepuMeHTaJbHBIX 3agad 1o Teme | Yuems oOpamarbes ¢ J1a0OpaTOPHBIM  000PYAOBaHHEM
paboma 1 «OCHOBHBIE KJIACChl HEOPTaHMYECKUX COCTUHEHUIDY U HarpeBaTelIbHBIMM ~ HpubopamMu B COOTBETCTBHHU

C TIpaBUJIaMU TEXHUKH O€30TIaCHOCTH.

Pacnosznasames HeKOTOpHIC aHUOHBI U KATHOHBI.
Hab6ntooams cBOWCTBa JIICKTPOJIMTOB W IMPOUCXOISAIINAX
C HUMH SIBJICHHH.
Habnmooams w  onucvléamv  peakuu C  y4aCTHEM
SJICKTPOJIMTOB C TOMOIIBI0 PYCCKOTO (POJHOTO) sI3bIKA

U A3bIKa XMMHH.




47

Dopmynuposampb BBIBOJBI 110 PE3YyJIbTaTaM MPOBEAEHHOIO

IKCTIEPUMEHTA
47 O06o006muieHne u cucTemMaTu3anys 3HaHu| 10 TeMe «OCHOBHBIE KJIAaCChl HEOPTAaHUYECKUX COCTMHEHHI
48 Kontponbhas padota no teMe «OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COCTMHEHHI

Ilepuoauyecknii 3aK0H M NMePHOANMUYECKAsl cHcTeMa XuMHuYeckux 3j1eMeHToB [I. U. MenaeneeBa. Ctpoenue aroma (8 u)
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EcrtecTBennnie
ceMencTBa
XUMHAYECKUX
9JIEMEHTOB.

AmdoTtepHOCTB

EctecTBEHHBIE CceMelCTBA XUMUYECKHUX DIEMEHTOB:

OICJIOYHBIC n ICJI0OYHO3CEMCIIbHBIC MCETaJJIbI,

rajoreHsl, VHEPTHBIE (6maropoaHble) rasbl.

AMdOTEpHOCTS. AmdoTtepHbIe OKCH/IbI u
TUIPOKCUIBI. KOMIUIEKCHBIE COJTH.

JlabopaTtopHbie ONbITHI. 28. [Toyaenune
aM(pOTEpPHOTO0 THIPOKCHUAA U HCCICJOBAHUE €0

CBOMCTB

ObvsicHAmb IPU3HAKY, TO3BOJISIIONINE O0BEIUHATH TPYIIIBI
XUMHUYECKUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
Packpvieams xumuueckuit CMbICT (3TUMOJIOTHIO) Ha3BaHUMN
€CTCCTBCHHBIX CEMENCTB.

Apaymenmupoeams OTHOCUTEIBHOCTh HA3BAHUS «MHEPTHBIE
raspl».
Obvacuams,  TNOHATHE  «aM(OTEPHbIE  COECTUHEHUS.
Habniooams 1 onucvbieams peaklUd MEXAY BELIECTBAMHU
C MOMOIIBIO PYCCKOTO (POJHOIO0) A3bIKA U A3bIKA XUMUH.
Xapaxmepuzoeamv  TBOUCTBEHHBIM XapakTep CBOWCTB
aM(pOTEpHBIX OKCUJIOB U TUAPOKCHJIOB.

IIpo6ooumsb ONBITBI MO TOJYYEHUIO U TOATBEPKICHUIO
XMMHMYECKUX  CBOMCTB

aM(pOTEpHBIX  OKCHUAOB U

TUAPOKCUAOB C  COONIOJEHHWEM  TPaBUI  TEXHUKH

0€30I1aCHOCTH
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50 OTtkpbiTHE Otkpeitue JI. W. MenneneeBblM mnepuoandeckoro | Pasauuamo €CTECTBEHHYIO " UCKYCCTBEHHYIO
NEPUOJANYECKOTO 3aKOHa M CO3JaHUE€ MM NEPUOAMYECKON CHUCTEMBI | KiIacCU(PUKAIIIH.
3akoHa JI. 1. XUMUYECKHUX 3JIEMEHTOB. ObvsicHamb, TO0YEMY NEPUOAUYECKUN 3aKOH OTHOCST
MenneneeBsiM Jdemoncrpanun.  Paznuunble  ¢opMbl  TaOMUI | K €CTECTBEHHON KJIACCU(pUKAILIUU.
NEPUOANYECKON CHCTEMBIL. MonenupoBanue | Modenuposams XUMHUYECKHE 3aKOHOMEPHOCTH, BbLAETSASA
nocTpoeHust  nepuoanyeckoil  cuctembl J[. WM. | cymiecTBeHHbIE XapaKTEpPUCTUKU 00BEKTA U MPEICTaBIAA UX
MeneneeBa B POCTPAHCTBEHHO-TpapuuecKoit WIH 3HaKOBO-
CUMBOJIMYECKOH (hopme
o1 OcHoBHbIE CBeieHHs | ATOMBI Kak (opma CyIIeCTBOBAHMSI XHMHUYECKUX ObvsicHamb, YTO  TaKoe  «IIPOTOH»,  «HEUTPOHY,

O CTPOCHHUH aTOMOB

arieMeHTOB. OCHOBHEIC CBCIACHUA O CTPOCHHUU aTOMOB.

I[OKaS aTCJIbCTBA CJIIOKHOCTH CTpOCHUA  aTOMOB.

Omnbiter Pesepdopaa. [InanerapHas MoAeIb CTPOCHHS

aToMma.

Cocrasn dTOMHBIX  AJOCP: IIPOTOHBI, HefITpOHBI.
MaccoBoe YHCJIO. COBpeMeHHOC OIpeCACIICHUC
MOHATUS «XMMHYECKHH 3JjIeMeHT». OTHOCHTENbHAs

aToMHasg Macca. B3auMocCBsI3b MHOHSITHM «IIPOTOH»,
<<HeflTp0H», «OTHOCHUTCIIbHAA aTOMHas Maccay.
ﬂeMOHCTpaHI/IH. Moenu aToMOB XUMHUYECKHUX

QJICMCHTOB

«OJICKTPOHY, «XUMHYECKUH QJIEMECHTY, «MaCCOBOM UHCIIOY.

Onucwvisams CTPOCHUC aToMa

apa WCTIOJIB3YS
MEPUOJINYECKYI0 CHCTEMY XUMHUYECKUX s3ieMeHToB JI. N.
Meuneneesa.

Ilonyuams wHbOPMALUIO 1O XUMHHM W3 PA3IUYHBIX

HCTOYHUKOB, aHAIUUPOBANb eé
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52 Crpoenue Mukpomup. Dnektponsl. CTpoeHue sHepreTuueckux | OOvsacHamb  TOHATHE  «DJIEKTPOHHBIA  CIIOW», WU
AIEKTPOHHBIX YpOBHEH aTOMOB XHMHYECKHX 3JeMeHTOB 1—20. | «3HepreTHUeCKuil ypOBEHBY.
000JI04YEeK aTOMOB [TonsaTHe 0 3aBEpIIEHHOM AIIEKTPOHHOM CJIOE. Cocmaensames CXeMbl PACTPEICICHHUS AJIEKTPOHOB  TIO
AJIEKTPOHHBIM CJIOSIM B DJIEKTPOHHOM 000JI0UKe
53 [Tepuoanueckas H3oTomnsl. DuU3NYECKHI CMBICI CUMBOJIMKHU | Packpvisamb GU3NUECKUI CMBICI TOPSIIKOBOTO HOMEpa
cucremMa MePUOANIECKON CUCTEMBI. CoBpeMeHHas | XUMHYECKOTO dJEMEHTa, HOMepa TepuoJia U HOMepa
XUMHUYECKUX (hopMyTUPOBKA MEPUONIECKOTO 3aKOHA. VI3MEHEHUSs | TPYIIIIHI.
anemenTtoB /. W. CBOWCTB JJIEMEHTOB B TEpHOJaX U Tpymmax Kak | O0vsacHams 3aKOHOMEPHOCTH U3MEHEHHS METAJUIMYECKUX U
MenpneneeBa (YHKIMS CTPOCHHS DJICKTPOHHBIX 000JI0UEK aTOMOB. | HEMETa/NIMYECKUX CBOMCTB XMMHUYECKHUX JJIEMEHTOB M UX
COCAMHEHUH B IEPUOJIAX U TPYIIIax
54—55 | Xapakrepuctuka XapakTepucTUKa »HJIEMEHTAa-MeTaula M d3JEeMEHTa- | Xapakmepu3oeams XUMUYECKUE AJIEMEHThl 1—3 nepuoion
3JIeMEHTa HEMETaUla IO MUX IOJIO)KEHUI0 B NEPUOJWYECKOM | IO MX MOJOKEHHUIO B MIEPUOJIUYECKON CUCTEME XUMUYECKUX
10 €ro MOJIOKEHUIO | cucTeMe xuMudeckux aemeHToB . M. MengeneeBa. | anementoB /. . Menneneena.
B MIEPUOJUYECKON JdemoncTpanuu. Mojaenu atoMoB 31eMEeHTOB 1—3 | Apeymenmuposams CBOWCTBA OKCHUAOB M THAPOKCHIOB
cucreme NEPUOJIOB METaJUIOB U HEMETAJIJIOB MIOCPEACTBOM YPABHEHUN PEaKLU
56 3HaueHue CooOmiennst  yyammxcsi O  JKM3HHM,  Hay4dHOU | Onpedensimb UCTOUHUKA XUMHUECKON HHPOPMAITIH.
MEPUOANYECKOTO u o0miecTBeHHOi aearenbHocTu J. . MenneneeBa Ilonyuams HeoOXonuMyr0 HHGOPMAIIMI0O W3 PA3TUYHBIX
3aKOHa HMCTOYHHKOB, AHATU3UPOBAMD eé, ogopmnsams

n HepHOﬂquCKOﬁ

CUCTCMBI

UH(POPMALIMOHHBIM TPOJYKT, npe3eHmosams €ro, eecmu

Hay4YHYI0 IUCKYCCHIO, Omcmauéams CBOX TOUYKY 3pEHUs
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XUMHNYCCKHUX
9JICMCHTOB

. N. MenneneeBa

WIH KOppeKmupogamsp €&

Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (8 1)

57

MNonnas xummyeckas

CBA3b

HNonnass xumuyeckas cBsizb. HoHbl, 00OpazoBaHHbBIC

aToOMaMHu METAJIJIOB n HEMCTAJJIOB. CxeMbl

oOpa3oBaHUS HMOHHOW  CBSI3W AN OWHApHBIX

coenuHeHU. VoHHasg KpucrauMyeckas pemeérka u
(u3uYecKkne CBOWCTBA BEIIECTB C OTUM THUIIOM
pemérku. Ilonsitue o  GOpPMYNIBHON  €IWHHUIIC
BEILIECTBA.

JdemoncTpauuu. BumeobparmeHTsl W claiimpl
«MoHHas xumMu4deckas cBs3b». Kosuiekuus BemecTs ¢
MOHHOW XUMHMYECKOW CBA3BIO. Mojenn HOHHBIX

KPUCTATINTMYCCKHUX peI_HéTOK

ObwvsicHsamp, 9TO TAKOS NOHHAS CBS3b, HOHLI.
Xapaxmepuzoeams MeXaHU3M 00pa30BaHUS HOHHOH CBSI3H.
Cocmasnsims CXeMbI 00pa30BaHUS HOHHOM CBSI3H.
Hcnonvzo6amsb 3HaKOBOE MOJICTUPOBAHUE.

TAO XAMHYECKOH

Onpeodensimo CBSI3U  TIO

dbopmyne
BELIECTBA.

Ilpusooums ipuMepHI BEIIECTB C HIOHHOM CBS3BIO.
Yemanasnueames TpUUMHHO-CIIEACTBEHHBIE CBSA3M MEXIY
COCTaBOM BEILECTBA U BHUJOM XHMHUYECKON CBSA3H, MEXIY
MOHHOM CBSI3bI0 M KPUCTAIIIMYECKUM CTPOCHHEM BEIIEeCTBa,

MCXKAY KpUCTANIMYECKHUM CTPOCHHEM BEIIECTBA M €ro

(1)I/IBI/IIIGCKI/IMI/I CBOMCTBaMH

58

KoBanentnas

XHUMHNYCCKas CBA3b

KoBasienTHass XuMH4YecKass CBS3b. BHGKTpOHHHe

U CTPYKTYPHBIC BaneHTHOCTB.

bopMyIIbL.

KoBanenrnas HCMOJIAIPpHAA CBA3b. CxeMbl

O6paSOBaHI/I$[ KOBAJICHTHOM CBS3H B 6I/IHapHBIX

COCAUMHCHUAX. MOJ'IeKy.]'IHpHa}I Hn aTOMHas

ObwvsicHsams TTOHATHS «KOBAJIECHTHAS CBI3bY,
«BaJICHTHOCTBY.

Cocmasnsims cXeMbl 00pa30BaHUs KOBAJICHTHOM
HETIOJISIPHOW XMMHUYECKOM CBS3H.

Hcnonv3o6ams 3HAKOBOEC MOACIINPOBAHUC.
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KPUCTAJUIMYECKUE PEIIETKH, M CBOMCTBA BEIIECTB C
9TUM THUIIOM PEIIETOK.

JemoncTpanun. BumeodparmMeHTsl W CIAiIBI

«KoBaneHTHasT XUMHYECKas CBA3b». KOJ'IJ'IGKHI/IFI

BEIIECTB MOJIEKYJIIPHOTO ¥ aTOMHOTO CTPOCHUS.
Monenu

MOJICKYJIAPHBIX u AaTOMHBIX

KPpUCTATIIIMICCKUX peHIéTOK

Onpedenamp T XUMUYECKOU CBSI3HU 10 opMyIie
BEILIECTBA.

IIpusooums IpUMeEpHI BEIECTB C KOBAJICHTHOMN CBA3BIO.
Ycemanasnueams NpuUNHHO-CIEICTBEHHBIE CBSI3U MEXTY
COCTaBOM BEIIECTBA M BUJIOM XUMHUYECKOH CBS3H, MEXKITY
KOBAJICHTHOH CBS3bI0 M KPUCTAJUIMIECKAM CTPOCHUEM
BEIIECTBA, MEX/Ty KPUCTALUTHIECKAM CTPOCHHEM BEIIECTBA

U ero (pu3nYecKuMu CBOMCTBAMU
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KoBanentuas
HETMOJISIpHAS
Y TOJIIpHAs

XUMHNYECKas CBA3b

DIIEKTPOOTPHUIIATENBLHOCTD. Psij
3eKTpooTpHuIaTeIbHOCTH. KoBasieHTHAst HenoJisspHas
Y MOJIApHAs XUMUYECKas CBs3b. Jumnoib. Cxembl
00pa3zoBaHus KOBAJICHTHOM TOJIIPHOU CBSI3H

B OMHAPHBIX COCTUHECHUAX. MOJIEKYIIsIpHast U aTOMHas
KPUCTAJUIMYECKHE PEIIETKHA, U CBOWCTBA BEIIECTB

C 3THM THIIOM PEIIETOK.

JemoncTpanuu. Moenu MOJIEKYISIPHBIX B aTOMHBIX

KPpUCTAJININYCCKUX peHIéTOK

ObvscHsames TIOHATUS «KOBaJCHTHAs MoJisipHad CBsA3b»,

«BAIEKTPOOTPULIATETHHOCTHY, «BO3TOHKAY, WIH
«CyOTMMaIus.

Cocmaensams cxembl 00pa30BaHMS KOBAJICHTHOW TOJISIPHOMN
XUMHYECKON CBSA3H.

Hcnonvzoeams 3HaKOBOE MOJICTUPOBAHHUE.
Xapaxmepuzoeams MeXaHU3M 00pa30BaHUsl MOJIAPHOU
KOBAJICHTHOH CBSI3U.

THII XMMHYECKOM CBs3U IIO

Onpeodensimo dbopmyne
BEIIIECTBA.

Ilpuooums TpUMeEpHl BEIIECTB ¢ KOBAJCHTHOW MOJSPHOU
CBSI3BIO.

Yemanasnusamn MNPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY
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COCTaBOM BfCIIECTBA WU BHUAOM XI/IMPI‘IGCKOﬁ CBs3U, Memny
KOBaHeHTHOﬁ CBA3BKO H KpI/ICTaJIJII/I‘-IGCKI/IM CTpOGHI/ICM
BCUICCTBA, MG)KI[y KpI/ICTaJIJH/I‘-IeCKI/IM CTpOeHI/IeM BCIIECCTBA
U €r0 PU3NYECKUMU CBOWCTBAMHU.

COCIMHEHUIN  TI0

Cocmasnsamo OMHApHBIX

bopMyIbl
BJICHTHOCTH W HAXOOUMb BAJCHTHOCTH DJIEMEHTOB IIO
dbopmyre OMHAPHOTO COSTUHEHUSI.

Hcnonvzosamo MaTCpruajIbHOC MOJCINPOBAHUC

60

Meramnnueckas

XUMHNYECKas CBA3b

MeTtadeckass XMMHAYECKasi CBSI3b U METaJTUIECKast
KpucTayuindeckas pemérka. CBolcTBa BELIECTB €
9TUM THUIIOM peméTku. Enunas mpuposa XuMHUYECKUX
CBSI3EH.

demoncTpanuu. BuneodparmMeHTsl U claiapl
«Merannuyeckas xuMudeckas cBsizby. Komnekuus
«MeTaisl U CIUIaBbD».

JlabopaTropHublie onbIThl. 29. M3rotoBieHue Moaemu,

HHHIOCTpHpYIOHleﬁ 0COOEHHOCTH METAJNINYECKOM

CBA3HU

06‘b}ZC‘H}ZWlb, YTO TaKOC METAJIJIMYCCKasA CBA3b.

Cocmaensams  cxeMbl ~ OOpa30BaHHMsI ~ METAUTUYECKOMN
XUMHUYECKON CBSI3U.

Hcnonv3zoeams 3HaKOBOE MOJETUPOBAHHUE.
Xapaxmepuzosamo MEXaHU3M o0Opa3oBaHUs
METaJJTUYECKON CBA3H.

Onpedensme TUN XUMHYECKOM CBs3u 10  dopMmyne
BELIECTBA.

Ilpusooums IpuUMEpHI BEIIECTB C METAJUTHUECKOH CBS3bIO.

Ycemanasnueams TPUYMHHO-CIIEACTBEHHBIE CBA3H MEXIY
COCTaBOM BEIECTBA U BHUJIOM XHMHUYECKON CBSA3H, MEXIY
METaJUIMYECKON CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHHEM

BCIICCTBA, MCKIAY KPUCTAJUIMUYCCKUM CTPOCHHUCM BCHICCTBA
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U er0 PU3NICCKUMU CBOWCTBAMHU.

Hcnonvzosamo MaTCpruajIbHOC MOJCINPOBAHNC

61 Crenens okucienuss | Crenenp okucinenus. CpaBHEHUE CTENEHU OKucieHus | ObvsacHamo MTOHATHUS «CTEIIECHb OKHUCIICHUS»,
U BaJICHTHOCTH. IIpaBuna  pacuéra  CTENEHEH | «BAJIEHTHOCTHY.
OKHUCJIEHUS 10 GOpMYIIaM XUMHUYECKUX COETUHEHUM Cocmasnsams GopMysbl OUHAPHBIX COEIMHEHUN Ha OCHOBE
oOmiero coco0a UX Ha3BaHUM.
Cpasnusamsv 6aneHmHocms U CTENIEHb OKUCIICHHUS.
Paccuumvieams ~ cTeneHM OKHCICHHMs 10  (QopMmyliam
XUMUYECKUX COENHEHHUH
62 OKucIuTeNnbHO- OKuCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLINY. Obvsacnams TIOHATHA «OKUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE
BOCCTaHOBUTENbHbIE | OlpeneneHre CTENeHeH OKHUCICHUS  DIEMEHTOB, | PEaKLUN», «OKHUCIIUTEIIbY, «BOCCTaHOBHTEIbY,
peakuun 0o0pa3yloMX BeleCTBa pa3HbIX KJIACCOB. Peakluu | «OKUCIIEHHE», «BOCCTAHOBJIECHUE).

HOHHOTO obMeHa u OKHCIIUTCIIBHO-

BOCCTAaHOBUTCIIBHBIC pCaKIuu. OxuciuTesb

1 BoccTaHoBUTENIb. OKHCIIEHHE M BOCCTaHOBJICHHE.

CocraBieHue ypaBHEHUI OKHUCJIUTEIBLHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUN METOJIOM SIEKTPOHHOTO
OaslaHca

JdemoncTpauuu. B3anmoneincTtBue LMHKA C CEPOW,

Knaccuguyuposams xuMuyeckue peakluuid MO MPU3HAKY
M3MEHEHUS CTENICHEeH OKUCIICHHS SJIEMEHTOB.

Onpedensimb OKUCIUTEIb W BOCCTAHOBUTENb, MPOIECCHI
OKHUCJICHHS U BOCCTAHOBJICHHSL.

Hcnonvzo6ams 3HAKOBOEC MOICIINPOBAHUC
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coyiiHON kucnortoi, xsopuzom wmeau(ll). I'openue
MarHusl. B3anmoneiictBrue XJIOpPHOU

Y CEPOBOJOPOIHOM BOJIbI

63 OO6o06mmenre u cucteMarusauus 3HaHUW 1o TemMaM «llepuonnyeckuil 3akOH M NEPUOAMYECKAs CUCTEMAa XUMHUYECKHX JJIEMEHTOB
. N. MenneneeBa. CTpoeHue aroma» U « XuMudeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIII
64 Koumponenaa paboma no temam «llepronmyeckuil 3akoH M mepuojuueckas cucreMa xumudeckux siemeHToB JI. M. Menneneesa.
Crpoenne atoma» U «XuMH4YecKas CBA3b. OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIAI)
Pesep | 64
HOE

Bpems
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Y4eOHO-MeTOAUYECKOE 00ecTieYeHHe Kypca XUMUH

OCHOBHOM 00111€00Pa30BaTEJIbHON HIKOJIbI

Y4yeOHO-METOIUUECKUI KOMIUIEKT JJIsi W3y4deHus Kypca xumuu B 8—9
KJIaccax, CO3JaHHBIM aBTOPCKUM KOJUIEKTUBOM Toj pykoBoactBom O. C.
['aOpuensina, COAEPKUT, KpoMe YYEOHbIX MOCOOUH, Yy4eOHO-METOAUYECKUE
U IUJAKTUUECKUE TOCOoOMs, TeTpaau JJisi  BBINOJHEHUS  JIabOpaTOPHBIX
U TIPaAKTUYECKUX paboT U ap.

YMK «Xumus. 8 kiace»

1. Xumus. 8 kinacc. YueOnuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C.A.
Crnankos).
2. Meroanueckoe nocodbue. 8 kiace (aBropsl O. C. IN'abpuensn, . I'. OctpoyMoB,
C. A. Cnaakos).
3. IIporpamma kypca xumum i1 8—9 KiaccoB 001e00pa3oBaTeIbHBIX
yupexaenuit (aBTopsl O. C. I'abpuensn, 1. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas TeTpanb. 8 kinacc (apropel O. C. I'abpuensn, C. A. Cnaakos).
5. Terpanp mis 1abOPaTOPHBIX OMBITOB U MPAKTHYECKUX paboT. 8 Kiacc (aBTOPHI
O. C. TI'abpuensn, 1. B. Akcénona).
6. XuMus B TecTax, 3ajavax u ynpaxHeHusx. 8 kinacc (aropsl O. C. ['abpuensH,
. B. Tpury6uaxk).

7. DnextpoHHast popMa yueOHHKA.

NuTepHeT-pecypchl HA PyCCKOM SI3bIKE
1. http://www.alhimik.ru. TIpencraBieHbl cleayrone pyOpPHKH: COBETHI
aOUTYPHUCHTY, YUUTEIIO XUMHUH, CIIPABOYHHUK (0YCHBb OOJIbIIAs MOI00pKa TaOJIHIl U
CIIPABOYHBIX MaTEpHAIOB), BeC&nas XMMUs, HOBOCTHU, OJHMMIIHAJIbI, KyHCTKamepa

(MHOTO MHTEPECHBIX UCTOPUUECKUX CBEJICHUIN).


http://www.alhimik.ru/
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2. http:/lwww.hij.ru. XXypran «XuM#S W KU3HBY» TOHATHO M 3aHHUMATEIBHO
pacckasbiBaeT 000 BCEM MHTEPECHOM, YTO MPOMCXOJUT B HAYKE U MUPE, B KOTOPOM
MBI )KUBEM.
3. http://chemistry-chemists.com/index.html. Dnextponusiii xypHan «XUMHUKH H
XHMHSI», B KOTOPOM TMPEACTABIACHBI OIBITHI M0 XHUMHHA M 3aHUMAaTelIbHas
UHpOpMAIUs, MO3BOJSIONIAE YBJICYh YYCHHKOB OSKCIECPUMEHTAIBLHOW 4YacThIO
npeaMera.
4. http://c-books.narod.ru. BceBo3morkHas tureparypa mo XuMHH.
5. http://www.prosv.ru/. TlocoOus anst ydammxcsi, B TOM YHCJE JJIsl MOATOTOBKH
Kk utoroBoit arrecrariuu (OI'D u EI'D), meTonuueckue mocoOus sl YIUTENEH,
HAY4YHO-TIOMYJIIpHAs JINTEpaTypa 1Mo XUuMHUH.
6. http://1september.ru/. )KypHan npeaHasHadyeH HE TOJABKO s yuuTeneid. B HéM
NPEACTABICHO  OOJBIIOE KOJIMYECTBO PpabOT YUYCHHUKOB, B TOM YHCIIC
HCCIICIOBATEIbCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Becepoccuiickuii MKOIBHBINA TOPTAT
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