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IosicHUTEABLHAA 3ANINCKA

PaGouas nporpamMmma y4eOHOr0 npeameTa « XUMHs» pa3padoTaHa Ha OCHOBE:

- [Ipukaza MunucrepcTBa odpasoBanus u Hayku Poccuiickoit ®enepannu ot 17 nexadbpst 2010 rona Ne 1897 3apeructpupoBan B Muntocte Ne 19644
ot 01.02. 2011 «DenepanbHbIii rOCyIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT OCHOBHOI'O 00IIIETr0 00pa30BaHusy (C K3MEHEHHUSIMH, YTBEPKIACHH bIMU
nprkazamMu MuHucTepcTBa o0Opa3oBanus 1 Hayku Poccuiickoit @eneparuu ot 29 nexadbpst 2014 r. N 1644, or 31.12.2015 r. Ne 1577)

- [IpumepHOI1 OCHOBHOM 00pa3oBaTeILHON IPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus, 0100peHHON DenepanbHbIM YI€OHO-METOIUYECKIM
o0beIMHEeHNEM 110 001IeMy 00pa3oBaHuIoO (TPOTOKOI 3acenanus oT 8 ampens 2015 r. Ne 1/15, B pegakumu nporokona Ne 1/20 ot 04.02.2020
denepanbHOro yaeOHO-METOANYECKOr0 00bETMHEHHUS 110 001IeMy 00pa30BaHuIO);

- OcHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO ob1iero oopazoanus MOY COII x.bypkoBckwii ;

- 'abpuensu O. C. Xumus. 8 kiace : yue0. s odmeoopazosat. opranuzanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.:
[Ipocemenue, 2019

-Yue6noro muiana MOY COIII x.bypkoBckwuii Ha 2021 — 2022 y4eOHBbIi1 TO/I.
Hean: -OcBoeHne Ba)KHEHIIINX 3HAHUN 00 OCHOBHBIX MOHSATHUSAX U 3aKOHAX XUMHUHU, XUMUYECKOW CUMBOIIHKE;

- OBJIa,[[eHI/Ie YMCHUAMU Ha6JHOZ[aTB XUMHUYCCKUE ABJICHHUA, IMIPOBOJUTH XUMHYECCKUH OKCIICPUMCHT, IMPOU3BOAUTL PACYCThI HA OCHOBC XHMMHUYCCKUX

(dbopMyI1 BelIecTB M ypaBHEHUI XUMHUECKUX PEaKIUi;

- Pa3BuTHEe 1I03HABATEIBLHBEIX HHTCPCCOB W  HMHTCIICKTYaJIbHBIX CIIOCOOHOCTEH B nponecce IMpOBCACHHUA XHMMHYCCKOI'0O OKCIICpUMCHTA,

CaMOCTOATECIIBHOI'O HpI/IO6p€TeHI/I$I 3HAHUH B COOTBETCTBUH C BO3HUKAOIIMMH ) KU3HCHHBIMU HOT’pGGHOCTHMI/I;

- Bociutanue oTHOIIEHHS K XUMUHU KaK K OJHOMY U3 (yHaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY O0IIEUeIOBEUECKON KYIbTYPbI;



- HpI/IMeHeHI/Ie IMOJIYYCHHBIX 3HAHUU U YMCHI/Iﬁ JUIA 0€30I1aCHOr0 HCIIOJIb30BAHUS BCIICCTB M MATCpUaliIOB B 6bITy, CEIIbCKOM XO3SMCTBE U Ha
NpOU3BOACTBC, PCIICHHUA IIPAKTUYCCKHX 3alda4d B HOBCCI[HGBHOﬁ KU3HH, HOPCAYIIPCKACHUS }IBHGHI/II;’I, HaHOCAIIUX BPCA 3A0POBLIO YCIOBCKA H

OKpY>Karollen cpene.

-dOopmupoBaHre y 00y4JarOmUXCsli YMEHHS BUACTh W TIOHUMATh 1IEHHOCTh OO0pa30BaHUs, 3HAYUMOCTh XMMHUUYECKOT'O 3HAHMS IS KaXKIIOTO YeJIOBEKa
HE3aBHCHUMO OT €ro MpOodEeCCHOHANBHON NEATEIBHOCTH; YMEHUS pa3Nuvarh (akThl M OLICHKH, CPAaBHHUBATH OI[CHOYHBIC BBIBOBI, BUIETh UX CBS3b C
KPUTEPUSMH OLICHOK U CBSI3b KPUTEPHUEB C ONMPEACIICHHON CUCTEMON IIEHHOCTEH, (OPMYyITUPOBATh M1 00OCHOBBIBATH COOCTBEHHYIO TTO3HIIHIO;
-OopmupoBaHue y 0OyJarOIIMXCS METOCTHOTO MPEACTaBICHUS O MUPE M POJIM XUMHUU B CO3JaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUPA; YMEHUS OOBSICHATH OOBEKTHI U MPOILECCHl OKPYKAIOIIEH NEHCTBUTENIHHOCTH — MPUPOAHOMN, COLMATBHON, KYJIbTYPHOM, TEXHUYECKON CpeJIbl,
WCIIONB3YSl I 3TOr0 XUMUYECKUE 3HAHUS,

-[IpuoOpereHne OO0y4alOMUMHKCS OIBITA Pa3HOOOPA3HOM JAESITENIBHOCTH, TIO3HAHWS W CaMOIO3HAHMS; KIIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMIIETEHTHOCTEH), UMEIOIIMX YHUBEPCAbHOE 3HAYCHHE Ui PA3IMYHBIX BUIOB JEATEILHOCTH: PEIICHUS MPOOJIeM, IPUHSTUS PEIICHUM, MOUCKa,
aHaym3a U 00paboTKu MH(OpPMAIMK, KOMMYHHKATUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, COTPYAHHYECTBA, OE30IMaCHOT0 00paIleHus ¢ BEIIECTBAMU B
MIOBCEIHEBHON KU3HU

3apaumn: 1.ChopmMupoBaTh 3HAHNE OCHOBHBIX IMOHITHI U 3aKOHOB XMMHU;

2.BocnuThIiBaTh 00IIEYETOBEUECKYIO KYJIbTYPY;

3. YuuTh HabMI0aTh, IPUMEHATH IIOTY4YEHHbIEC 3HAHUS HA IIPAKTUKE.

4. ®opMUPOBATH Y JUIEHCTOB BIyMYHBOI'O OTHOUICHHS K CBOEMY (PH3NUIECKOMY, ICUXUYECKOMY, COLTUAIBHOMY U JYXOBHOMY 3/10POBBIO.

Kosau4yecTBo yueOHbIX yacoB: 68 yaca ( 2 yaca B Heien0). B Tom uMciie: KOHTPONBHBIX paboT — 4, MpakTHYECKUX pador -6.

B OCHOBY KypcCa IIOJIOKCHBI CIICOYIOINC UIEH .
® MAaTCpHaAJIbHOC CAMHCTBO U B3aMOCBA3b 00BEKTOB U SABJICHUI IIpUPOAbI;
¢ BlaAymad poJib TCOPCTUUCCKHUX 3HAHUH JJIA OOBSICHEHUS U MMPOrHO3UPOBAHUA XUMHUYCCKUX HBHCHHfI, OOCHKHN HX HpaKTHHGCKOﬁ
3HAa4YNMOCTH,

® B3aMMOCBSI3b KAUECTBEHHOM M KOJIMYSCTBECHHOM CTOPOH XMMHNYCCKUX 00BEKTOB MaTCpruaJIbHOI'0O MHpPA,
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® pa3BUTHE XMMHYECKOW HAyKM M INPOU3BOACTBO XMMHUYECKHX BEIIECTB M MAaTEpUAJIOB Ul YJOBJIETBOPEHMS HACYIIHBIX MOTpeOHOCTEN
YeNoBeKa U O0IIECTBA, PEUICHHUS TII00aBHBIX MTPOOJIEM COBPEMEHHOCTH;
® TEHETHYECKas CBA3b MEXKY BEIIECTBAMMU.

OTU uaeu peanu3yroTcs B Kypce XUMUHU OCHOBHOM LIKOJIBI TYTEM JOCTUKEHUS CIEAYIOLIUX 1esel:

* @opmuposanue y ydamuxcs LeJIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

* Pazeumue 1O3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH YYalIMXCS B MPOIECCE M3YUEHUS XUMHYECKOH
HayKu U e€ BKJIaJla B COBPEMEHHBIH HayYHO-TEXHUYECKUI nporpecc; (opMUpOBaHUE BXKHEUIIINX JIOTHYECKUX Ollepaliil MbIIIJICHUs (aHaJIU3, CUHTES,
000011IeHNe, KOHKPETU3allks, CpaBHEHUE M JIp.) B MPOLIECCE MO3HAHUS CHUCTEMbl BaXHEMIINX TOHSATUM, 3aKOHOB M TEOPHUM O COCTaBe, CTPOEHUH,
CBOMCTBAX M IPUMEHEHUU XUMUYECKUX BEIECTB.

* Bocnumanue yoe:x1EHHOCTH B TOM, YTO NPUMEHEHHE MOJTYYEHHBIX 3HAHWHM M YMEHUH MO XMMHHU SBISIETCS OOBEKTHBHOM HEOOXOJMMOCTBIO
JU1s 6e30MacHoOM paboThI ¢ BelleCTBaMU U MaTepuaiaMy B ObITY M Ha MPOU3BOJICTBE.

s IIpoexmuposanue u peanuszayus BHITYCKHUKAMH OCHOBHOH IIKOJIBI JTMYHOW 0Opa30BaTeNbHON TPAaCKTOPHM: BHIOOp mpoduis oOydeHus B
CTapILel MKoJIe WU NPo(hecCHOHAIBHOI0 00pa30BaTENbHOI0 YUPEKICHUS.

* Qsnaoenue K1ouesbimu KOMnemeHyuamu. y4eOHO-TI03HABATEIbHBIMH, nH(OPMAITMOHHBIMH, IICHHOCTHO-CMBICIIOBBIMU,
KOMMYHHKATHBHBIMHU.

[Ipennaraemplii Kypc OTIMYAETCS OT JAPYTrUX KYypCOB XHWMHUU OCHOBHOTO 0OIIero oOpa3oBaHMs, BKIIOYEHHBIX B DenepalbHBIA MepeveHb
y4EOHUKOB, HAJTMYUEM BaKHBIX METOAUYECKHX 0COOCHHOCTEH.

1. Cooeporcanue Kypca evicmpoeno é coomeemcmeuu ¢ UCHOPUKO-102UYECKUM U CUCHEMHO-0EAMEeTbHOCIMHbBIM N00X00aMU HA OCHOGE
uepapxuu yuedOHvix npoodnem. Bce nupaakTHueckue €AMHUIBI Y4EOHBIX KHHUI A 8—9 KJIacCOB HAYMHAIOTCS € IOCTAHOBKU 0Opa3oBaTeIbHOMN

1po0IeMsl (BOIIPOC, 3aJaHue, SKCIIEPUMEHT), KOTOopast pelaeTcs B Ipolecce H3ydeHus naparpada Ha OCHOBE AESTEIbHOCTHOTO MOIX0/1a.
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2. Teopemuueckue nonodxceHus Kypca Xumuu OCHOGHOU WIKOJIbl PACKPLIGAIOMCA HA OCHOGE WIUPOKO20 UCHOIb306AHUA XUMUYECKO20
IKcnepumenma (1a00PATOPHBIX OIMBITOB U MPAKTHYECKUX PA0OT), B TOM YHUCIIE H MTPOBOJMMOTO B JIOMAIITHUX YCIOBHSX, & TAKXKE JEMOHCTPAIIHOHHOTO
JKCIIEPUMEHTA.

3. Pazeumue unghopmayuoHHO-KOMMYHUKAMUBHOU KOMHEMEHMHOCIU 00y4aroujuxca: oopalieHie K pa3iIuyHbIM UCTOUHUKAM XUMHYECKOU
UHpOpPMaIMY, MOATOTOBKA HMH(OPMAIMOHHOIO MPOAYKTAa W €ro MNpe3eHTalMs, YMEHHE BECTH [UCKYCCHIO, OTCTauBaThb CBOIO TOYKY 3PEHUS H
KOPPEKTUPOBATH MTO3ULMI0 HA OCHOBE aHAJIM3a API'YMEHTOB YYaCTHUKOB JTUCKYCCHH.

4. Memanpeomemmulii Xapakmep co0ePIHCAHUA YUeOHO020 mMamepuana: peannu3anus CBsI3eil ¢ mpegMeTaMu He TONBKO €CTECTBEHHO-HAYYHOI O
LIUKJIa, HO U C UCTOPUEH, INTEPATYPOU, MUPOBOH XYI0KECTBEHHOU KYJIbTYPOU.

5. Ilpakmuko-opueHmupo6annas 3HAYUMOCIb Omoopa yuedHo20 cO0epHCcanus: CBsI3b U3y4aeMOro MaTepualia ¢ XH3HblO, (hopMupoBaHHE
HKOJIOTMUYECKONH T'PaMOTHOCTH NMpH OOpallleHMH ¢ XMMUYECKHMH BEILECTBAMM, MaTepHajaMUd U MPOLlecCaMM, OTBEYAIOIIMMH TPeOOBAHUSAM MPaBUII
TEXHUKHU 0€30MacHOCTH IpU paboTe B XUMUUECKOM KaOuHeTe (11a0opaTopuu) U MOBCEAHEBHON )KU3HU.

JIOCTHKEHUIO MTPEIMETHBIX, METAPEAMETHBIX U JINYHOCTHBIX PE3Y/IbTaTOB CIOCOOCTBYET CTPYKTYPUPOBAHUE 3aJaHU 10 PyOpHKaMm:
«IIpoBeprTe CBOM 3HAHUAY;

«IIpumeHnuTe cBOM 3HAHUAY;
«Hcnonp3yiiTe AONOTHUTENBHYIO HH(OPMAIIUIO U BEIPA3UTE MHEHHE.

[Ipemiaraemas pabovas nporpaMmma o XMMUHU PacKpbIBaeT BKJIaA y4eOHOro mpeaMeTa B JOCTHKEHHE Lielell OCHOBHOIO 00111ero o0pa3oBaHus U
ONpeeIIsIET BAXKHEWUIINE cooepacamelbHble TUHUN NPeOMema:

® «Bewecmeo» — B3aUMOCBS3b COCTaBa, CTPOEHUS, CBOWCTB, IIOJIYyYEHUS U IPUMEHEHUS BEIIECTB U MaTEpUAJIOB;
o «Xumuueckas peakyus» — 3aKOHOMEPHOCTH MPOTEKAHUA U YIIPABIICHUS IIPOLECCAMU ITOJIYYECHMSI U TPEBPALLICHNSI BEILIECTB;
o  «Xumuyeckuil s361K» — ONEPUPOBAHME CHCTEMOH BaKHEHIIMX XMMHUYECKHX IOHSATHH, BIaJeHUE XUMUYECKOW HOMEHKIIATYypOi

¥ CUMBOJIMKOM (XMMHYECKUMHU 3HaKaMH, GOpMYIaMH U YpaBHEHUSIMH );
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o «Xumus u drcusHb» — COONIOJIEHHE MPAaBUI XUMHMUYECKONW O€30IacHOCTH IpU OOpaIlleHWH C BEIIeCTBAaMM, MaTepHajaMH U
XUMHUYECKUMH ITPOLIecCaMU B TIOBCEHEBHON KU3HU U HA TPOU3BOJICTBE.

Kypc opueHTHpoBaH Ha OCBOEHHE OOYYAIOLIMMMCS OCHOB HEOPIaHMYECKOM XMMHH M KpaTKOE€ 3HAKOMCTBO C HEKOTOPBIMU MOHATHSIMU U
00bEKTaMU OPraHUYECKON XUMUH.

B cogepxarenbHON JIMHUM «Bewjecmeo» packpblBae€TCsl yU€HHE O CTPOCHHMHU aTOMa M BEIECTBAa, COCTaBe M KIACCU(PUKALUU XUMHUYECKHX
BELIECTB.

B coneprxarenbHON TMHUN «Xumuueckas peakyus» PacKpbIBAeTCsl yUEHHE O XUMHUUECKUX Mpolieccax: KIacCUuPUKaAMs XUMUYECKUX PEAKIUN U
3aKOHOMEPHOCTH HMX NPOTEKaHUS; KAaueCTBEHHAs M KOJMYECTBEHHAss CTOPOHBI XMMHYECKUX IMPOLECCOB (Pacdy€Thl MO XMMHUYECKUM (opMmyiaaM U
YPaBHEHUSAM XUMHUYECKUX PEAKIIMM).

B conepxkarenbHOM TMHUN «Xumuyeckuu A361k» HOPMUPYIOTCS YMEHUS YYaIIMXCsl HA3bIBAaTh BEILECTBA MO (hopMysaM U COCTABIATH (POPMYIIBI
[0 UX HA3BaHUsAM, 3alMChIBaTh YPaBHEHMs PEAKIMH U XapaKTepU30BATh UX, PACKPBIBATE MHPOPMALMIO, KOTOPYIO HECET XUMHUYECKasi CUMBOJIMKA, B
TOM 4HuClIe BbIpaXeHHas B TabmuuyHoil (opme (Ilepuonmueckas cucrema xumudeckux snemeHToB Jl. M. MenzaeneeBa, Tabiuia pacTBOPHUMOCTH
BEUIECTB B BOJE); KCIOJIb30BaTh CHUCTEMY XHUMHUYECKHMX IOHSITHH A ONUCAHMS XMMHYECKUX OOBEKTOB (3JIEMEHTOB, BEIIECTB, MaTEpUAIOB H
MIPOLIECCOB).

B conepxarenbHON TUHUM «Xumus u JHCu3HbY PACKPBHIBAIOTCS JIOTUYECKUE CBSI3U MEXKAY CBONMCTBAMHM, IPUMEHEHHMEM, IOJIyYEHHEM BEIIECTB B
7a00paTOpHBIX YCIOBUSX M Ha MPOU3BOACTBE; (OPMHUpPYETCS KyJIbTypa O€30HacHOTO M SKOJIOTMYECKH T'PAaMOTHOrO OOpallleHUs ¢ XMMUYECKHMMHU
00bEKTaMHU.

B kypce 3HauuTenbHas posib OTBOJUTCS XUMHUECKOMY SKCIIEPUMEHTY: MPOBEICHUIO MPAKTUYECKUX PabOT U J1a0OpaTOPHBIX OMBITOB, (PUKCALUU
Y aHAJIM3Y UX PE3YJIbTaTOB, COOJIIOICHUIO HOPM U TTpaBUJI 0€30MMacHON pabOoThl B XMMHUYECKOM KaOMHETE (J1abopaTopum ).

Peanuzanus mporpaMMsl Kypca B Iporecce 00y4eHus MO3BOIUT 00yUYarOIIUMCs TOHATh POJIb M 3HAUE€HHE XUMHUU CPEH IPYTUX HayK O MPUpPOJE,

T. €. PAaCKpBITh BKJIaJl XMMHUU B (POPMHPOBAHHE LIETOCTHON €CTECTBEHHO-HAYUHOM KapTUHBI MUpa.



ILtanupyemsle pe3yJbTaThbl 0CBOCHHS Y4eOHOIr0 peaMera
IIpenmeTHblIe pe3yJibTaThl

ITo 3aBepiIeHHIO Kypca XUMHUH Ha 3Tarle OCHOBHOT'O 00I11er0 00pa30BaHUs BBITYCKHUKHA OCHOBHOM IIKOJIBI JJOJPKHBI OBJIA/IETh CIEAYIOIIUMHI
pe3yapTaTamMMu:

l. Iuunocmmuwie pezynomamor:
1) ocosnanue cBOCH STHUUECKOW MPUHAIICKHOCTH, 3HAHUE HCTOPUH XMMUHU U BKJIaJIa POCCUICKON XUMHUYECKOM HAYKH B MUPOBYIO XHMHUIO;
2) opmuposanue OTBETCTBEHHOTO OTHOIICHUS K TMO3HAHHIO XHMHH; TOTOBHOCTH M CHOCOOHOCTH OOYYalOUIMXCS K CaMOPa3BUTHIO H
caMOOOpa30BaHUIO HAa OCHOBE M3YYCHHBIX (DAKTOB, 3aKOHOB W TEOpPUH XMMHUH; OCO3HAHHOTO BBHIOOpPa M IOCTPOEHHE HWHIMBHIYaJIbHON
00pa3oBaTeIbHON TPACKTOPUH;
3) popmuposanue NENOCTHON €CTECTBEHHO-HAYYHOI KapTUHBI MUPa, HEOTHEMIJIEMOH YaCcThIO0 KOTOPOH SBISIETCS XUMUYECKasi KapTHHA MUPA;
4) osnadenue COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKU M OOIECTBEHHOMN MPAKTUKHU, B TOM YHCJIC U XUMUYECKUM;
5) oceoenue counMaNbHBIX HOPM, NPaBHJ IOBEICHUS, posneil u (HOpM COLMATBHOW KU3HM B COLMYME, MPUPOJIE M YAaCTHOH XKM3HM Ha OCHOBE
9KOJIOTMYECKON KYJIbTYPhI M O€30I1aCHOr0 0OpaIlleHUs C BELECTBAMH U MaTepHaiaMH;
6) gopmuposanue KOMMyHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMH M B3POCIBIMH B TIpolecce 00pa3oBaTebHOM, OOIIECTBEHHO
MOJIE3HOM, yueOHO-UCCIIe10BaTENbCKOM, TBOPUECKON U APYTrUX BUJIOB JIEATEIbHOCTH, CBSI3aHHBIX C XUMHEH.

Il. Memanpeomemnmnoie pesynomamaor:
1) onpedenenue neneit COOCTBEHHOIO 00yUCHHS, TTOCTAHOBKA 1 (HOPMYJIMPOBAHUE [UIs CeOsl HOBBIX 3a/1a4;
2) naanuposanue MyTeil JTOCTIKCHUS KEITaeMOro pe3ysibrara 00ydeHHss XMHMHUU KaK TeOPETUUECKOr0, TaK M IKCIICPUMEHTAIILHOIO XapaKTepa,
3) coomnecenue CBOMX JCUCTBHI C TUIAHUPYEMBIMH PE3YJIbTaTaAMH, OCYUecmeieHue KOHTPOIS CBOCH NESITENbHOCTH B TPOIECCE JTOCTHIKCHHS
pe3ynbTaTa, onpeoeieHue CIocO0OB NEHCTBUN NMPH BBHINOIHEHUU JaOOPATOPHBIX U MPAKTUYECKUX PAaOOT B COOTBETCTBUHU C MpPABUIAMHU TEXHUKU
0e30IacHOCTH;

4) onpeoenenue UCTOUHUKOB XMMHUYECKOM HH(DOPMAIIHH, TOTyYCHHE U aHAIn3 e€, co3aaHue NHHOPMAIIMOHHOTO IPOAYKTA H €ro MPE3CHTALIHS
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5) ucnoaivzosaHue OCHOBHBIX HHTCIICKTYAJIbHBIX onepaunﬁ: aHaJIM3a U CHUHTE3ad, CpaBHCHHA H CHUCTEMaTHU3allHHU, O606H_[CHI/I$I N KOHKpPCTHU3alHHu,

eviiejlieHUe TTPUINHHO-CICACTBCHHBIX CBsI3eM U nocmpoeHrue JIOrH4CCKOro pacCyKJACHUA WU YMO3AKIIHOUCHU A (I/IHI[yKTI/IBHOFO, ACAYKTUBHOI'O M 110

AHAJIOTHH) Ha MaTepHalie €CTECTBEHHO-HAYYHOT'O COJICPKAHNUS;

6) ymeHue co31aBaTb, IPUMCHATDH U HpCO6paBOBBIBaTB 3HAKU U CUMBOJIBI, MOJCIIN U CXCMbI UIA pCIICHUS yLIGGHLIX U IIO3HABAaTCJIbHBIX 3a1a4,

7) popmuposanue u pazgumue 3KOIOTHUECKOr0 MBIIUICHHS, YMEHHE PUMEHATh €r0 B MO3HABATEIbHON, KOMMYHUKATHBHOM, COI[HATIBHON MPAKTUKE H

npodeccuoHaNnbHON OpUeHTALUHY,

8) eenepuposanue unei u onpeneseHUe CpeCTB, HEOOXOTUMBIX JUTS UX PeaTU3allku.

1. ITpeomemmnsie pezynomamer:

BbINyCKHUK HAYYUTCH:

XapaKTCpU30BaATb OCHOBHBIC MCTObI ITIO3HAHUS: Ha6.]HOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
OITMCEIBATh CBOMCTBA TBépI[BIX, KNIKHUX, ra3006p33HLIX BCHICCTB, BBIACIIAA NX CYIICCTBCHHBIC ITPHU3HAKH

PacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSATUMN «aTomM», «MOJICKYJIa», «XUMUYECKUMN OJIEMCHT», «IIPOCTOC BCIICCTBO», «CJIOKHOC

BCIICCTBO», «BAJICHTHOCTB», «XUMHUUYCCKAA PCAKIU», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUU;

PacKpbIBaTh CMBIC] 3aKOHOB COXPAHEHHs MACChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHON TEOpUH;
pa3nInyarh XUMUYECKue U (PU3NYECKHe SBICHUS;

Ha3bIBATh XUMUYECKUE IJIEMEHTHI;

OIIPENIENIATh COCTAB BELIECTB MO UX (hopMyam;

OIpPEAEIATh BAJICHTHOCTbh aTOMa 3JIEMEHTA B COCINHEHUSX;

OIIPEEIIATh TUIl XMMUYECKUX PEAKIIN;

Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKaHUSI XUMUYECKUX PEAKIIHII;

BBISIBJIATH MPU3HAKU, CBUJIETEIBCTBYIOIIME O MPOTEKAHUU XUMHUUECKON peaKLUy MPHU BHIOJTHEHUN XUMUYECKOTO OIbITA;

COCTaBJISITH (POPMYIIBI OMHAPHBIX COCTUHECHHI;



® COCTaBJISATh YPaBHEHUS XUMHUECKHX PEaKIuii;

e coOmoaaTh mpaBuiia 6€30MacHoi paboThI IPU MPOBEIEHUH OIIBITOB;

® TI0JIb30BaThCs Ja0OPATOPHBIM 000PYIOBAaHHEM U MOCYIIOH;

® BBIYKCIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEIIECTB;

® BBIYHCIATH MACCOBYIO JIOJ0 XUMHYECKOTO JIEMEHTa 10 (PopMyJie COeTMHEHHS;

® BBIYHCIATH KOJIMYECTBO, 00BEM MIIM MAcCy BEILIECTBA 10 KOJIUYECTBY, 00BEMY, MACCe PEareHTOB MM MPOJYKTOB PEAKIINH;

® XapaKTepHU30BaTh (PH3MUECKUE U XUMUIECKHAE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia M BOJAOPOIA;

® TI0JIy4aTh, COOMPATH KUCIOPO U BOIOPOLI;

® pacrno3HaBaTh OMBITHBIM NTYTEM ra3000pa3HbIe BELECTBA: KUCIOPO/, BOAOPO/;

® PpacKpbIBaTh CMBICH 3aKOHA ABOTaIpo;

® pacKpbIBaTh CMBICH MOHATUN «TETIOBOM 3(P(EKT peakuum», «MOJISAPHBII 00BEM»;

® XapaKTepHU30BaTh (PU3MUECKHE U XUMUYECKHE CBONCTBA BOABI;

® pacKpBIBaTh CMBICI MTOHATHUS «PACTBOPY;

® BBIYHCIATH MACCOBYIO JIOJIO PAaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

® [PUTOTOBJISITH PACTBOPHI C OMPEACIEHHON MacCOBOM J0JI€l paCTBOPEHHOr O BEILIECTBA;

® Ha3bIBaTh COCTUHEHUS N3YYCHHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB;

® XapaKTepHU30BaTh (PU3MUECKHE U XHUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB: OKCHAOB, KHCIOT, OCHOBaHHII,
CoJIeH;

® ONpeAensaTh NPUHAUICKHOCTh BEIIECTB K OMPEIeIECHHOMY KJIACCy COSAMHEHUM;

® COCTaBJIATH (POPMYJIBI HEOPTaHUYECKUX COEIMHEHNI N3YYEHHBIX KI1acCOB;

® TPOBOAUTH OMBITHI, TOATBEPIKIAIOIINE XUMHUUECKUE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTaHUYECKHUX BEILECTB;

® DPACIIO3HABATH OIBITHBIM ITYTEM PACTBOPLI KUCIIOT U meao4Yeil mo U3MEHEHUIO OKpPACKU MHAUKATOPA,
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® XapaKTEPHU30BaTh B3aUMOCBSI3b MEXKIY KJIacCaMU HEOPTaHWYECKUX COCTUHCHHI;

e packpsiBaTh cMbIch [lepuoguueckoro 3akona . . Menpaeneea;

® OOBICHATH (PU3UUECKUI CMBICT aTOMHOTO (TIOPSAKOBOr0) HOMEPAa XMMHUUYECKOTO dJIEMEHTa, HOMEPOB TPYIIBI U NIEPUOAA B IEPUOANYE CKOM
cucteme J[.1. Menneneena;

L] 06’b$ICHSITB 3aKOHOMepHOCTI/I N3MCHCHUS CTpOCHI/ISI aTOMOB, CBOfICTB 3JICMCHTOB B Hpeﬂeﬂax MaJIbIX HepI/IOI[OB U I'JIaBHBIX Hoz[rpynn;

® XapaKTepH30BaTh XHUMHUYECKHE DJJIEMEHTHI (OT BOJOPOAA 1O KaIbIMs) HAa OCHOBE HX IIOJOXKEHUS B mepuoandeckon cucreme /Jl.
W. MenzeneeBa 1 0COOCHHOCTEH CTPOCHUS HX aTOMOB;

® COCTaBJISTh CXEMbI CTPOECHHS aTOMOB TepBbIX 20 351eMeHTOB nepuoanyeckoi cucremsl J[. 1. Menneneena;

® PaCKpBIBaTh CMBICI MOHATUN «XUMHYECKAs CBSI3bY», «JIEKTPOOTPHUIIATEIIBHOCTDY;

® XapaKTepHu30BaTh 3aBUCUMOCThH (PU3UUYECKUX CBOWCTB BEIECTB OT THITA KPUCTALITMYECKON PEIIETKH;

® ONpEeNesATh BUJ XUMUYCSCKON CBS3M B HEOPTaHUIECKUX COCTUHCHHSIX,

L] I/I306pa)KaTI) CXCMbI CTpOGHI/ISI MOJ'IeKy.]'I BCIICCTB, O6pa3OBaHHBIX paBHI)IMI/I BUJaMU XUMHUYCCKUX CBSI3CI>1;

® pacKpbIBaTh CMBICI MOHATUM «UOH», «KATUOH», «AHUOH», «IJIEKTPOJIUTHI», «HEIIEKTPOIUTHDY, «IJICKTPOIUTHYECKAs AUCCOLUALIMSY,
«OKHCITUTEIIbY, «CTCIICHb OKUCICHUY, KBOCCTAHOBUTEIDY, «OKUCIIEHUE), «BOCCTAHOBJICHUE;

L] OHpeIIC.HSITL CTCIICHBb OKHMCJICHHUA aTOMa 3JICMCHTA B COCAUHCHUMU,

® PacKpbIBaTh CMBICI TEOPUHU DIEKTPOIUTUUECKON TUCCOIIUAIIHH;

® COCTaBJISTh YPAaBHEHUS JICKTPOIUTHYECKON AUCCONMALIMKN KUCIIOT, IIEJI0YEH, CONEH;

® OOBICHATH CYIIHOCTh MPOIIECCa AIEKTPOTUTUIECCKON JUCCOIUAIINHN M PEaKIIUii HOHHOTO OOMEHa;

® COCTaBJIATH MOJIHBIC M COKPAIIEHHBIC MOHHBIC YPaBHEHUS PEaKInii 0OMeHa;

® OIpeesaTh BO3SMOKHOCTD TPOTEKAHUS peakluii MOHHOTO OOMEHa;

® [IPOBOJIUTH PEAKLINH, TOATBEPKIAIOIINE KAUECTBEHHBII COCTAaB Pa3IMYHBIX BEILIECTB;

® ONpeacIATh OKHUCIUTEIIb U BOCCTAHOBUTCIIb,
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® COCTaBJISATh YPaBHEHUS OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIINIA;

® Ha3bpIBaTh (PAKTOPHI, BIMSIIONINE Ha CKOPOCTh XUMUYECKON PEaKIIUH;

® KJIACCH(PHUIMPOBATH XUMHUECKUE PEAKIMH 10 PA3IMYHBIM [TPU3HAKAM;

® XapaKTepHU30BaTh B3aMMOCBSI3b MEK]Iy COCTaBOM, CTPOCHHEM U CBOMCTBAMHU HEMETAJIOB;

® IIPOBOJUTH OIBITHI IO MOJIYYEHNIO, COOMPAHUIO U U3YYEHHIO XUMUYECKUX CBOMCTB Ia3000pa3HbIX BEIIECTB: YIJIEKUCIOr0 ra3a, aMMHaKa,

® pacro3HaBaTh OMBITHBIM IMYTEM ra3000pa3Hble BEIECTBA: YIJIEKUCIbIN Ia3 U aMMHUAK;

® XapaKTepHu30BaTh B3aUMOCBSI3b MEX]ly COCTaBOM, CTPOCHHEM U CBOMCTBAMHU METAJLIOB;

® Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO UX (OpMyIie: MeTaH, 3TaH, STUJIEH, METaHOJ, 3TAaHOJ, INIMLEPUH, YKCYCHAs! KUCIIOTa, aMUHOYKCYCHAs
KHCJIOTa, CTEAPUHOBAs KUCIIO0Ta, OJIEMHOBAS KUCIIOTA, TII0K034;

® OLICHUBATDH BIUSHUE XUMUYECKOI0 3arpsI3HEHUS OKPYKAIOILEH Cpelibl Ha OpraHU3M YeJI0BEKa;

® TpPaMOTHO OOpalaThCs ¢ BEIECTBAMU B IOBCEAHEBHOM KU3HU,

® OIpenensTh BO3MOXHOCTh IPOTEKAHMSI PEaKIUil HEKOTOPBIX IPEACTaBUTENEH OPraHWYECKUX BEIIECTB C KHUCIOPOJIOM, BOJIOPOIOM,
MeTaslaMHi, OCHOBaHUSIMH, TAJIOT€HAMHU.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCH:

® gbI0GUCAMb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl O XUMUYECKUX CBOUCMBAX 6eujecme HA OCHO8e UX COCMABA U CMPOEHUs, UX
CNOCOOHOCMU 6CMYRAMb 8 XUMUYECKUe peakyul, 0 Xxapakxmepe u npooyKmax pasiuyHblX XUMU4eCKUX peaKyuil;

® Xapaxmepusoeamsv Gewecmea no CoOCmasgy, CMpoeHuio U CEOUCMBAM, YCMAHABAUSAMb NPUUUHHO-CTIEOCHBEHHbIE CEA3U MeHCOY OAHHBLIMU
XapaxkmepucmuKkamu eeuecmsd;

® CcoCmasnAms MOIEKYIAPHble U NOJIHbLE UOHHbIE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM YPAGHEHUSIM,

® NPOCHO3UPOBAMb CNOCOOHOCMb 8eUeCm8a NPOAGIAMsb OKUCIUMENbHbIE UU 80CCINAHOBUMENbHbIE CEOUICMBA C YUemoM CmeneHell OKUCIeHUs
9EeMEHMO08, 8XOOAUJUX 8 €20 COCMAB,

® cocmaeiisintb YypaeHeHUs peam;uit, coomeemcmeyrouux noc1e008amenbHoCmu npeepameﬂuﬁ HeopecaHu4ecCKux eewyecme pasjluvdHblx Kiaccoes,
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® 6bIOBUAMb U NPOBEPSIMb IKCNEPUMEHMAIbHO 2UNOMe3bl O Pe3Yibmamax 6030elcmeus pPa3iuyHblX (QaKmopos HA U3MEHeHUe CKOpPOCmu
XUMUYECKOU peakyuu,

® UCNONBL306AMb NPUOOPEMEHHBLE 3HAHUA 01 IKOTIOSUHECKU CPAMOMHO20 NOBEOEHUS 8 OKpYJcalouell cpeoe;

® UCNOIBL306aMb NPUOOPEMEHHbIE KTIOYedble KOMNEeMEeHYUU NPpU 8bINOJIHEHUU NPOEKMO8 U YYeOHO-UCCIe008AMENbCKUX 3A0aY NO U3VHEHUIO
ceoticma, cnoco608 Noy4eHUs U PACNO3HABAHUS BeUeCm 8,

® 00BLEKMUBHO OYCHUBAMb UHPOPMAYUIO O 8eU4eCEAX U XUMUUECKUX NPOUECCaX,

® KpUMuYecKu OMHOCUMbCSL K NCEBOOHAYYHOU UHDOpMayuU, Hed0OPOCOBECMHOU peKilame 8 CPeOCmeax MAacco8oll uHhopmayuu,

® 0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX SHAHUL NO XUMUU OJIsL NPAKMUYECKOU OesimelbHOCMU 4el08eKd,

® c030a8amv MoOenu U cxemvl Ol peuleHuss Y4eOHbIX U NO3HABAMENbHLIX 3a0ay, NOHUMAMb He0OX0OUMOCMb COONI0OeHUs NPEeONnUCAHUL,

npeonazaemvix 8 UHCMPYKYUAX N0 UCNOb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U Op.

Coneprxxanue yueOHOro npeamera
8 kuaacce

HavaibHble NOHATHS U 3aKOHBI XMMHHU
Tena u BemecTBa. CBOWCTBA BEIIECTB. DTATIOHHBIC (PH3MYECKUE CBOMCTBA BEIIECTB. MaTepuallbl M MaTepuanioBeeHne. Poiab XUMUHM B KHU3HU
COBpeMeHHOro od1iectBa. OTHOIIEHHE O0IECTBa K XUMHUU: XeMOPUITUS U XeMO(pOoOHs.
MGTOI[BI HN3YUCHUSA XUMHH. Ha6J'II-OI[€HI/I€. 3KCH€pI/IMeHT. MO}ICJ’II/IpOBaHI/Ie. MO)IGJ'II/I MaTCpHAJIbHBIC U 3HAKOBBIC NJIM CUMBOJIBHBIC.
I'a3bl. XKunkxoctu. TBEpnpie BemecTBa. B3aumHbIe Nepexoabl MEXAY arperaTHbIMH COCTOSHHMSIMM BEIIeCTBA: BO3TOHKa (cyOiumanus) H

I[GCY6J'II/IM3HI/I$I, KOHJACHCAIMA U UCITApPpCHUEC, KPUCTAJIJIIM3alUA U IIJIaBJICHUC.
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®dusndeckue sBieHUs. YnCThIe BemecTBa U cMecu. [ oMOreHHbIe U TeTeporeHnbie cMecu. CMmecu ra3oo0pasHble, )Kuakue u TBEpabie. CiocoOb
pasneneHus CMeceil: TeperoHka, WU AUCTWUIALMS, OTCTauBaHWe, (QWIBTPOBAHHME, KPUCTAIUIM3AIMs WM BBIIApUBAHHUE. XpomaTorpadus.
[IpuMeneHue 3TUX CocoOOB B JIAOOPAaTOPHOU MPAKTHKE, HA TIPOU3BOJICTBE U B OBITY.

XUMHYECKHE 3JIEMEHThI. ATOMBI U MOJIEKYJIbl. [IpocThie U ClioXHBIE BelllecTBa. AJUIOTPONUS Ha MpuMepe Kuciopoaa. OCHOBHBIE MONTOKEHUS
ATOMHO-MOJIEKYJIIpHOro yueHus. FMoHbl. BemecTBa MONEKYISIPHOIO U HEMOJIEKYJIIPHOIO CTPOCHUSL.

3HaKk¥ (CHMBOJIBI) XUMHUECKUX 3J1eMEHTOB. MH(popMaIns, KOTOPYIO HECYT 3HAKM XUMHUYECKHUX AJIEMEHTOB. DTUMOJIOTUS Ha3BaHUN HEKOTOPBIX
XUMHUYECKUX deMeHTOB. [leproaundeckas Tabnuia xumuueckux saemeHToB . YI. MenzaeneeBa: KOpOTKOTIEPUOAHBIA U ITHHHONIEPHOIHBIN BapUAHTBI.
[Tepuoapt u rpymmsl. ['MaBHas u moGouHas moArpynmsl, Wik A- u b-rpynmner. OTHOCHTENNbHAS aTOMHAsI Macca.

Xumuueckue Qopmynsl. Muaekcel n koapdunuentsl. OTHOCUTENbHAs MOJIEKYIsipHas Macca. MaccoBasi A0Sl XMMHYECKOrO 3J€MEHTa B
coequHeHnu. MHopmaiius, KOTOpYyI0 HECYT XUMUYECKHE (OPMYIIBL.

Banentnocts. CTpykTypHBIE POpMYITBI. XUMUYECKHUE JIEMEHTHI ¢ TIOCTOSTHHON M TIEPEMEHHON BaJIEHTHOCTHIO. BeiBo (hopmynbl coeqrHEHUS
1o BasieHTHOCTU. Ompe/ieNieHne BaIEHTHOCTH XMMHYECKOro djeMeHTa mno ¢opmyie BemiectBa. CocTaBieHHE HA3BAaHUN COCIMHEHHM, COCTOSIINX W3
JIBYX XUMHUYECKHUX AJIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH MTOCTOSTHCTBA COCTaBa BEIIIECTB.

Xumunueckue peakuuu. PeareHTsl u npoaykTsl peakuuu. [Ipu3Haky XUMHUUECKUX peakiui. Y CI0BUS UX MPOTEKaHUs U MpekpanieHus. Peakuuu
ropeHus. DK30TePMUUYECKUE U IHJOTEPMUUYECKHUE PEAKITHH.

3aKOH COXpaHEHHS Macchl BeUIECTB. XUMHUYEcCKHe ypaBHeHHs. CocTaBleHHME XMMHUYECKUX ypaBHeHUH. MHdopmanms, KOTOpyl HecET
XUMHUYECKOE YPaBHECHHE.

Knaccudukaius XUMUYECKUX PEaKIUil MO COCTaBY M YHCIY PEareéHTOB M MPOAYKTOB. THIBI XMMHUYECKHX peakuuidl. Peakiuu coeauHeHws,
pasnoxxeHus, 3aMenieHus u oomeHa. KatanuzaTopsl u karamus.
JdemMoHCcTpanuu

e Komnekuust MmarepraaoB ¥ U3IEIHI U3 HUX.

e Mopenu, UCTIONIB3YEMbIE Ha YPOKax (pU3HNKH, OMONOruu u reorpaduu.



OO0bEMHBIE U IAPOCTEPIKHEBBIE MOJIETH HEKOTOPHIX XMMHUECKUX BEILIECTB.

Monenu KpucTamIn4ecKuX peméTok.

CoOupanue npubopa 17151 MoyyeHus ra3a U MpoBepKa ero Ha FepMETUYHOCTb.

Bosronka cyxoro sbaa, Hoja Uiy HagTaauHa.

ArperaTHble COCTOSIHUSI BOJBI.

Pa3nenenue qByX HECMEIMINBAIOIINXCS )KUJKOCTEH C TOMOILBIO I€TUTEIBHON BOPOHKH.
Huctumsitop u ero padora.

YcranoBka it punbTpoBanus u e€ padora.

YcTaHoBKa JUTs BeIIapUBaHUs U €€ padora.

Komnnekuust OpITOBBIX PpUOOPOB JUIsl PUIIBTPOBAHUS BO3IyXa.

Paznenenue kpacsiero BemiecTsa oMactepa ¢ IOMOIIbI0 OyMaXKHON XpoMaTorpagpum.
Mopnenu aToTpONHbIX MOIU(MUKAITUN YTIIepoa U CepHhI.

[Tonyuyenue o30Ha.

Hoprpetst 1. 5. Bepriennyca u JI. . Menzeneesa.

KopoTtkonepruoaubiii U JiIMHHONIEPUOAHBIN BapuaHThl [lepuonnueckoit cucremsl [. . Menaeneena
KoncTpynpoBanue mapocTepKHEBbIX MOJEIEH MOIEKYII.

Annapat Kunmna.

Paznoxenune 6mxpomata aMMOHHUSI.

I'openue cepsl 1 MAarHUEBOM JIEHTHI.

[Toptpetsl M. B. JlomonocoBa u A. JI. JIaBya3be.

OnBbIThI, HJUTIOCTPUPYIOIINE 3aKOH COXPAHEHMSI MACChl BEILIECTB.

FOpCHI/IC (bocq)opa, PacTBOPCHUC ITPOAYKTA 'OPCHUA B BOAC U UCCIICJOBAHUC MOJTYUYCHHOI'O paCTBOPA JIAKMYCOM .
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e BsamMozeiicTBUE COMITHON KUCIOTHI C IIMHKOM.
e [lonyuenue ruapokcuaa meau(ll) u ero paznoxenue Mpu HarpeBaHUH.

JlabopaTopHBbI€e ONBITHI

—_—

. O3HaKOMJIEHHE € KOJJIEKLIMEN 1ab0paTOPHON MOCY/IbI.

. ITpoBepka npubopa 11 MOTyUEeHHUs Ta30B HA TEPMETUYHOCTb.

. O3HaKoMJIEHHE C MUHEpPaJIaMH, 00pa3yIOLUIMMH I'PaHUT.

. [IpuroToBieHue reTeporeHHoi cMecu MOPOIIKOB CEPhI U JKelle3a U UX pa3JielieHue.

. B3aumopeiicTBue pacTBOpOB XJIOPUA0B U MOJHUI0B KaJlUsl C paCTBOPOM HUTparta cepedpa.
. [Tonmyuenune ruapokcuaa meau(Il) u ero B3anMoIeiCTBUE C CEPHOM KHUCIOTOM.

. B3anmopeicTere pacTBopa cozpl ¢ KUCIOTOM.

. HpOBCpKa 3daKOHa COXpaHCHHA MACChI BCIICCTB Ha IPUMCEPC B3aHMOHeﬁCTBHH MIETOYHN U KHUCIIOTEL.

O 0 9 N DN K~ W

. [IpoBepka 3aKoHa COXpaHEHMs MAcChl BEILIECTB Ha PUMEpPEe B3auMOAeUCTBUS MIENoun U coiu xxene3a (III).
10. PaznoxxeHue nmepokcuia BoJopoaa ¢ moMoipio okcuaa mapranma (IV). 11.3amenienne xene3oM MeId B METHOM KyIIOpOCe.
IIpakTuyeckue padoTsl
1. 3nakomMcTBO ¢ 1abopaTtopHbIM o0opynoBanueM. [IpaBuia Texuuku 6e3onacHocTy pu padore B kabuHere XuMuu. HekoTopbie BUabI paboT.
2. Ananu3 mouBsl (aHaJIOr paboThl «OYNCTKA TOBAPEHHON COJHY).
Baskneiilue npeacraBuTe/ M Heoprannieckux Bemects. KojimuecTBeHHbIe OTHOIIEHUS] B XHMUH
CocraB Bo3ayxa. [Torsitue 06 00bEMHOI a0 () KOMITOHEHTA TPUPOTHOM Ta30BOM cMecH — Bo3ayxa. Pacuér 00bEMa KOMITOHEHTA Ta30BOM
CMECH T10 eT0 0OBbEMHOM J10J1e U HAa00OoPOT.
Kucnopon. O3on. [Tonyuenne kucnopona. Codupanue u pacrno3HaBaHuE KUCTOpoaa. XUMUYECKHE CBOMCTBA KHCIIOPO/Ia: B3aUMOCHCTBHUE C

METalllaMH, HEMETaJIlIaMH M CJIO2KHBIMH BCIIICCTBaAMU. HpI/IMeHeHI/Ie KHcjiaopozaa. prrOBOpOT KHUCJIOpOda B IIpUpPOAC.

15
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Oxkcupl. OOpazoBaHue Ha3BaHUI OKCHIOB 110 UX ¢opMmynam. CocraBieHue GopMys OKCHIOB IO UX Ha3BaHUAM. [IpencraBuTenu OKCUI0B: BOJa U
YTJIEKUCIIBIA a3, HETallEHas U3BECTb.
Bonopoa B npupone. Pusndeckue 1 XUMUYECKHE CBOMCTBA BOAOPO/IA, €r0 MOIYyYEHUE U IPUMEHEHUE.
Kucnotsl, ux cocras u knaccuduxanusa. Muaukaropsl. Tabnuna pactBopumoctu. ComsiHast U cepHast KUCIOTHI, X CBOMCTBA U IPUMEHEHUE.
Conu, ux cocTaB ¥ Ha3BaHUs. PacTBopuMocTh coseil B Boje. [IpeacraBurenu comneit: Xopua HaTpusi, KapOoHat HaTpus, pocdaT KaabIusl.
[Tocrosinnas ABoragpo. Konnuectso BemectBa. Monbs. MomnsipHas Macca. KpaTtHble eqMHHIBI M3MEPEHUSI KOJIMUECTBA BEIIECTBA — MUJIIMMOJIb
U KWJIOMOJIb, MIJIJTUMOJISIPHAS U KUJIOMOJISIPHAsI MacChl BELIECTBA.
Pacu€rsl ¢ ncrionp30BaHUEM NOHATUH «KOJIMYECTBO BELIECTBA», KMOJIIPHAs Maccay, «II0OCTOSIHHAsE ABOragpo».
3akoH ABorazpo. MomsipHabiii 00b€M ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTH OJTHOTO Ta3a Mo IPyromy.
Kpartnble eanHuUIBI U3MEPEHUS] — MUJUTUMOJISPHBIN M KMJIOMOJISIPHBIM 00BEMbI ra3000pa3HbIX BEILECTB.
Pacuérsl ¢ ncronp30BaHNEM MOHATUN «KOJIMYECTBO BEUIECTBA», «MOJIIPHAS Maccay, «MOJISIPHBIA 00BEM T'a30B», KIIOCTOSIHHAS ABOTaipo».
Pacuétsl ¢ ncnonab30BaHUEM MOHATHN «KOJIMYECTBO BEILECTBA», «MOJISIPHAsI MAaccay, «MOJISIPHBIA 00bEM Ia30B», «4HCI0 ABOTapoy.
IMunpocdepa. Kpyroopot Bojsl B ipupoe. dusnueckre 1 XMMUUYECKUE CBOMCTBA BOBI: B3aUMOIECHCTBUE C OKCHIAMHU.
OcHoBaHnusl, X coctas. PactBopumocTs oCHOBaHMH B Bozie. MI3MEHEHHE OKpacKy MHJIMKATOPOB B 1ea04HOM cpene. [IpeacraBurenyu menoueil:
TUAPOKCH/IbI HATPHS, KaJIUsl U KaJbLIMSL.
PactBopurens u pacrBopéHHoe BemectBO. PactBopel. PactBopenue. I'maparsl.  MaccoBas nonst pacTBOpEHHOro BelecTtBa. Pacuérsl,
CBSI3aHHBIE C UCIIOJIb30BAHNEM IOHSTUS «MaccoBas J10Jsl pACTBOPEHHOI O BEILIECTBAY.
JdemoncTpaunu
e Omnpenenenne coAepKaHNUs KUCIOPOAA B BO3AYXE.
e [lonyueHue KUCIOpOAa pa3IoKEHUEM IIEpMaHTaHaTa Kalus U IEPOKCH]Ia BOJIOPOAA.
e (CoOupaHuie METOIOM BBITECHEHUS BO3yXa U BOJIBI.

e Pacno3HaBaHWE KHCIOPO/a.
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e [‘opeHue maruus, xemnesa, yris, cepsl 1 Gpochopa B KUCIOpOE.

e Koiekuus OKCHJIOB.

o [lomyuenue, cobupaHue U pacro3HaBaHUE BOAOPOA.

e [‘openue Bojopoa.

e BsaumoneiictBue Bogopoaa ¢ okcuaom meau(Il).

e Komnekuust MUHEpaTbHBIX KHCIIOT.

e [IpaBuio paz0aBieHus cepoi KUCIOTHI.

e Komiekuus cosei.

e Talnuia pacTBOPUMOCTH OCHOBAHUH, KUCIIOT U COJIEH B BOJIE.

e Hexoropsie MeTaibl, HEMETAUIBI M COCTMHEHHS KOJIMUYECTBOM BEIIECTBA B 1 MOJIb.

e Mopenb MOISIPHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.

e Komiexus ocHOBaHHUMA.

JlabopaTopHbIe ONBITHI

12. [ToMmyTHEHME U3BECTKOBOM BOJIbI IIPU MIPOITYCKAHHUM YIJIEKUCIIOrO rasa.
13. ITony4yenue Bo10pO/Ia B3aMMOICHCTBUEM LIMHKA U COJITHOM KHCIIOTHI.
14. Pacno3HaBaHue KUCIOT MHIUKATOPAMH.
15. 3meHeHune OKpacku MHANKATOPOB B IIETOYHOM cpee.
16. O3nHakoMjieHHE C MpenapataMd JOMallHEeW WM IIKOJIBHOM anTedkh — pacTBOpaMM IMEPOKCHIA BOJOPOJAA, CIUPTOBOM HACTOMKH HOJa U
HaIIaTBIPHOT O CIIUPTA.
IIpakTyeckue padoTbl
3. Ilonyuenue, cobupanue U pacro3HaBaHUE KUCIOPOIa.

4. Ilonyuenue, cobupanue U pacmo3HaBaHUE BOJIOPO/IA.
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5. IlpuroroBieHue pacTBOPOB COJIEH C UX 3aJlaHHON MAacCOBOM 10JIEH.
OCHOBHBIE KJIACChI HEOPTAHUYECKUX COeTUHEHNH

O06o0menne cBeieHn 00 OKCHIax, UX Kiaccu(puKamum, Ha3BaHUsIX U cBoMCTBax. CrIocOObI MOTyYEeHUsI OKCHJIOB.

OcHoBaHusl, UX KiIaccu(UKalKs, Ha3BaHUS U CBOWCTBA. B3auMonelCTBHE C KHUCIOTaMH, KHCIOTHBIMU OKCHUAAMH M CONsIMU. PasznokeHue
HEPacCTBOPUMBIX OCHOBaHMM. CIIOCOOBI MOTYyUYEHUSI OCHOBAHUH.

Kucnotel, ux kmaccupukanus u Ha3BaHusa. OOmMe XUMHUYECKHE CBOWCTBA KHCIOT. B3amMmojeicTBHe KHUCIOT C MeTalslaMu.
DJIEKTPOXUMHUYECKUI Pl HANPSHKEHUH METAJUIOB. B3amMonelcTBUE KUCIOT C OKCHUJaMH METAIIOB. B3anmmoneicTBHE KHUCIOT ¢ OCHOBAHUSIMH —
peakuus HelTpanuzanuu. BzanmoneiictBue Kucnor ¢ consamu. [lonyuenne 6eCKUCIOPOIHBIX U KUCIOPOACOIEPKAIIUX KUCIOT.

Conu, ux knaccudukanus u cBorcTa. B3anmoeiicTBue coneii ¢ MeTalziaMi, 0COOEHHOCTH 3THX peakiinii. B3anMoneicTBue cosnei ¢ ComsMH.

I'eneTnueckue psiabl MeTaia U HeMerasuia. ['eHeTudeckast CBsI3b MEXKIy KilacCaMH HEOPraHMYECKUX BEIIECTB.

JlaGopaTopHbIe ONbITHI

17. BzaumopaciicTBHUE OKCHIA KAJIbIIUS C BOIOM.

18. [TomyTHEHME U3BECTKOBOU BOIHI.

19. Peakuust HelTpanu3anuu.

20. Ilonyuyenue ruapoxcuaa meau(Il) u ero B3anMopelicTBue ¢ KUCIOTOM.
21. Paznoxenue ruapokcuaa meau(ll) mpu narpesanum.
22. B3anmoercTBHIE KUCIOT C METaJlNIaMH.

23. BzaumMoaencTBrue KUCIOT C COJISIMHU.

24. O3HaKOMJICHHE C KOJUICKIIUEH COJIEH.

25. BzaumopetictBue cynbdarta meau(ll) c sxenesom.

26. B3auMoielicTBHE COJICH C COJISIMU.

27. 'enetndeckas CBs3b Ha IpUMEpPE COEAMHEHUN MEH.

IIpakTH4eckue padboTnl
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6. Penienue sxcriepuMeHTaIbHBIX 3a/1a4.
[Hepuoanyeckuii 3akoH u Ilepunoanyeckas cucreMa xumMuyeckux 3jieMeHToB /I. U. Menae/ieeBa U CTpOeHUe aTOMa
EctecTBeHHBIE cemeiicTBa XUMUYECKUX DJIEMEHTOB: IIETOYHBIE U IIETOYHO3EMENbHbIE METAJUIbl, TaJlOreHbl, HHEPTHBIE (01aropoHbIe) rasbl.
AmdorepHocTs. AMpOTEpHBIE OKCHIBI M THAPOKCUIBI. KoMIUIeKCHBIE COMH.
Ortkpsitre . . MengeneeBbiM [lepruoanueckoro 3akoHa u co3aanue uM [leprnonnueckoi cucTeMbl XUMUYECKUX 3JIEMEHTOB.
ATOMBI Kak (popMa CyIIECTBOBAHUS XUMHUYECKUX 3JIeMEeHTOB. OCHOBHBIEC CBEACHUS O CTPOSHHH aTOMOB. J[0OKa3aTeIbCTBA CIOMKHOCTH CTPOCHHS
atoMoB. OnbITel Pesepdopna. [Inanerapras Mosienb CTpOCHUS aTOMA.
CocraB aTOMHBIX AJ€p: IPOTOHBL, HEUTPOHBL. OTHOCUTEIBHAS aTOMHAs Macca. B3auMOCBA3b NOHATUN «IPOTOH», KHEUTPOH», KOTHOCUTEIbHAS
aTOMHasi Maccay.
Mukpomup. OnekTpoHsl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH aToMOB Xumuueckux 3iemMeHToB NeNe 1-20. Ilonstne o 3aBeplIeHHOM
3JIEKTPOHHOM YpOBHE.
N3oronsl. @usnueckuit cMmpicn cuMBoinuku [lepuoanueckoit cucremsl. CoBpemeHHast GpopmynupoBka [lepuonuueckoro 3akona. V3meHeHHs
CBOIMCTB 3JIEMEHTOB B IIEPUO/IAX U rpynnax, Kak pyHKIHs CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB.
XapakTepucTuKa 3JEMEHTa-MeTajllla M JJIEMEHTa-HEMETAUIa 0 UX IoJO0KeHuIo B Ilepuoanueckoil cucTeMe XHMUYECKUX 3JIEMEHTOB
. . Menneneena.
JdemoHcTpanuu
e Paznuunbie hopMbl TAOIUIl TEPUOANIESCKON CUCTEMBI.
e  MonenupoBanue noctpoenus [lepuoanueckoii cucremsl [{. . Menzaeneesa.
e Mogenu aTOMOB XMMUYECKUX 3JIEMEHTOB.
e Mopenu aTOMOB JIEMEHTOB 1—3-T0 IeproI0B
JlabopaTopHbIe ONBITHI.

28. [lonmy4yenune ampOTEPHOro THAPOKCHIA U UCCIETOBAHUE €TO CBOMCTB.
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Xumuyeckas c¢Bi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUT

WNonnas xumuueckas cBsi3b. MoOHBI, 00pa3oBaHHBIE aTOMaMM METANIOB M HeMeTauioB. CxeMbl 00pa30BaHMS MOHHOM CBS3M Uil OMHAPHBIX
coenuHeHM. MOHHBIE KpUCTaUIMUECKHe PemETKH M (U3MYECKHE CBOMCTBA BEIIECTB C ATUM THUIIOM peméTok. [loHsTHe 0 dhOopMyIbHON eauHHIE
BEILECTBA.

KoBaneHntHass xumuueckas CBSI3b. OIJIEKTPOHHbIE M CTPYKTypHble (opmynbl. KoBasieHTHass HemossipHas cBsi3b. (Cxembl 00pa3oBaHMs
KOBAJICHTHOM CBSI3M JUIsl OMHApHBIX COCNMHEHMHA. MONEKyJIspHble U aTOMHBbIE KPUCTAJUIMYECKHE PEUIETKHU, U CBOMCTBA BEIIECTB C 3TUM THUIIOM
pPEUIETOK.

DIeKTpoOTpUIATeNbHOCTh. P snekrpoorpunarenbHoctd. KoBasieHTHas monsipHas XuMudeckass cBs3b. Jlumonb. Cxembl 00pa3oBaHUS
KOBQJICHTHOM MOJISIPHOM CBSI3U JUIsl OMHAPHBIX COeTUHEHUN. MONEKyIIsIpHbIE U aTOMHbIE KPUCTAJUIMYECKHE PEIIETKH, CBOMCTBA BEIIECTB C ATUM THUIIOM
PELETOK.

Merannnyeckass XMMHUYECKasl CBsI3b M METaJUIMYECKas KpUCTajuiMueckas pemérka. CBoHcTBa BEIIECTB € 3THUM TUIIOM peméTok. EnuHas
IIPUPOJIa XUMUYECKUX CBSI3EH.

Crenenb okucieHusi. CpaBHEHHE CTENEHU OKHUCIIEHHs M BalleHTHOCTU. [IpaBuna pacuéra cremneHel OKucieHUs MO (HOpMysiaM XMMHYECKUX
COCIMHEHUM.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiu. OnpeneneHne cTeneHe OKUCIeHus I AJIEMEHTOB, 00pa3yroUX BEIIECTBAa Pa3HbIX KIIACCOB.
Peakunu noHHOro OOMEHa W OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENh W BOCCTAHOBUTENb, OKHCICHHWE W BOCCTAHOBJICHHE.
CocraBiieHre ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI METOI0M 3JIEKTPOHHOr0 OajaHca.

JdemMoHCcTpanuu
e Buneodparments! u cnaiiibl «MloHHAsS XMMHYECKast CBSI3bY.
o Komnexus BenecTB ¢ HOHHOM XUMHYECKOH CBA3LIO.
e Mopenu HOHHBIX KPUCTAJUIMYECKUX PELIETOK.

e Buneodparments! u ciaiinbl «KoBajgeHTHass XUMUUECKasl CBSI3bY.



KOJ'IJ'ICKHI/IH BCHICCTB MOJICKYJIIPHOI'O U aTOMHOI'O CTPOCHHUA.

MOI[GJ'[I/I MOJICKYJISIPHBIX 1 aTOMHBIX KPUCTAJUIMYCCKUX pGHIéTOK.

BI/II[CO(I)paFMCHTBI U ciaianel «MeTamndecKas XUMUIECKas CBS3b».

Komnexus «MeTauibl U CIUIABBI.

B3aumozeiicTBre MHKA ¢ Cepoit, COSIHOM Kucioroi, xiaopuaom meau(ll).

I'openue maraus.

BzaumopeiicTBre XJIOPHOM U CEPOBOAOPOIHOM BOBI.

JlabopaTopHBbIe ONBITHI

29. M3rotoBiieHNE MOJENH, WIUTFOCTPUPYIOLIENH CBOMCTBA METAINIMYECKON CBSI3H

IlnanupoBanue Kypca 8 kiaacca

(2 4 B HepmenM10, Beero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)
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Homepa

YPOKOB

Tema ypoka/nara

(man./paxr.)

OcHoBHOe coaep:kaHue

ypoka

XapaRTepHCTmca OCHOBHBIX BUJ0B N€ATCJIBbHOCTH

oOyuyaromuxcsi (Ha ypoBHe y4eOHBIX JelCTBHIT)

8 kiaacce

HavajbHble MOHSTHS M 3aKOHbI XUMHH (20 1)
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[Ipenmer XUMHH.

Ponb XUMHUH B

JKH3HH 4YCJIOBCKa

Tema u BemectBa. CBoOMCTBAa BEUIECTB. ODTaJIOHHEIE

¢usnyeckue CBOWCTBa BemlecTB. MaTepuanbl |

marepuajioBefeHne.  Pomb  XuMHM B OKU3HHU
coBpeMeHHOro obmiecTBa. OTHOImIEHHE O00IIeCTBA K
XUMUHU: XeMOPUIHSI U XeMOo(hOoOusl.

JdemoncTpanuu. Komiekius MaTepralioB U U3A€NIUM

O5’bﬂCH)ll’l’lb, qTo npeaMeTOM N3YyUYCHUA XUMHNHU

SABJIAIOTCA BEIICCTBA, UX CBOIMCTBa U UX MMpEeBpalICHHA.
Paznuuamo Tena n BCIIECTBA, BEIICCTBA U MaTCpHUAJIbI.
Yemanasnusamo MPUIUHHO-CJIICACTBCHHBIC CBA3HU
MCXKOY CBOMCTBaAMH BCIICCTB U UX IPUMCHCHUEM

Xapaxmepus*oeamz; MOJIOKUTCIIBHYIO U OTpULATCIILHYIO

U3 HUX. POJIb XMMHUU B )KU3HHU COBPEMEHHOI'O OOIIIECTBA.
JlabopaTopublie omnbITbl. 1. O3HakomyeHHE C Apeymenmuposéams CBOE OTHOIIEHHWE K XEMOPWINU U
KOJUTEKITEH 1ab0paTopHOM MOCy bl xemodooumu.
Metonbl  u3ydenusi | Meronbl u3ydenus xumuu. HaGmonenune. JkeniepuMenT | Xapakmepuzosams OCHOBHEIE METOIBI A3YYECHUS
XUMHUU MogenupoBanue. Mozaenu MaTepuaibHble U 3HAKOBBIE | €CTECTBEHHO-HAYUYHBIX JUCLUIUIHH.

WA CUMBOJIBHBIE.
JdemoncTpauuu. Mojenu, HCHOJb3yeMblE Ha YypOKax
¢usuku, Ouomormu u reorpapuu.  OOBEMHBIE WU
IIAPOCTEP)KHEBBIE MOJIENM HEKOTOPBIX XHMHYECKUX

BellecTs. Moaenu KPpUCTAITNINYCCKUX peI_HéTOK

I1Ipusooums IpUMepbl MaTEPUANBHBIX M 3HAKOBBIX MU
CHMBOJIBHBIX MOJIEJICH, UCIIONBb3YEeMbIX Ha YPOKax (DH3HKH,
Ouonoruu u reorpaduu.

Cobupamb 00BEMHBIC U MIAPOCTEPIKHEBBIC MOACIH

HCKOTOPBIX XUMHUYCCKUX BCUICCTB
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ArperaTHbie

COCTOsIHHA BCIICCTB

l'asel. XKunkoctu. TBEpapie BemiecTBa. B3anmHbIe

nepexoabl  MEXKIy  arperaTHpIMH  COCTOSHHSIMH
BEIIIECTBA: BO3rOHKa (CyOiuManus) W JecyOommaIius,
KOHJEHCAllMsl W HUCHAapeHHe, KPUCTALIU3AIUSA |
TUIaBJICHUE.

Jemonctpanuu. Cobupanue npubopa i MOTYYSHHUS
ra3a W TpPOBEpKa €ro Ha TepMETHYHOCTh. Bo3ronka
CyXOro Jbja, Hona Wi HadTaluHa. ArperaTHble
COCTOSTHUSI BOJIBI.

JlaGopatopusble onbiThl. 2. [IpoBepka mpubopa as

IMOJTY4YCHH ra30B Ha ITCPMETUIHOCTD

Pasznuuamo Tpu arperaTHBIX COCTOSHUS BEIICCTBA.
Yemanasnueames B3aUMOCBSI3U MEXKJY HUMH Ha OCHOBE
B3aMMHBIX ITEPEXOI0B.

Unniocmpuposams 311 IEpEX0/Ibl TPUMEPAMHU.

Habnrooams XuMU4ecKuil SKCIIEPUMEHT U Oeamb BBIBOBI

Ha OCHOBE HAOIIOICHUI

[IpakTnueckas 3HaKOMCTBO ¢ J1a00paTOpHBIM 000pPYIOBAHUEM. Pabomams ¢ naGopaTopHbIM  0OOpYyJOBaHHUEM U
pabora 1 [IpaBmita TexHUKH 0€30MACHOCTH MpU padboTe B HarpeBaTeJIbHBIMA ~ NPUOOpaAaMHU B COOTBETCTBHU  C
kabunetre xumMuu. Hekoropsie BUIbI paloT. MpaBUIIAMU TEXHUKHU 0€30MacCHOCTH.
OOHapyxeHue NpoAyKTOB ropeHus napapuHa u Bvinonname npocreiiline MaHUIYJSLIUHU C JIAOOPATOPHBIM
BJIMSIHME BO3/lyXa HA TOpPEHHE CBEUU obopynoBaHueM: ¢  JaOOpaTOPHBIM  INTAaTUBOM,  CO
CIIUPTOBKOM
JlomamHunii Habmronenue 3a ropsimeit cBevoit Bvinonansams Ge30macHbIe B TIOMAIIHUAX YCIOBHIX

JKCIIEpUMEHT 1

dusnueckue sBICHUS TPH TOPSHUU CBEYH.
Crpoenue miaMeHu CBEYn

BnusiHue Bo3ayxa Ha TOpeHHE CBEYU

AKCIIEPUMEHTBI, TIPOBOJUTH HAOIFOICHUS 32 TOPSHUEM
CBEYH
Oghopmnsime OTYET O IPOJICTAHHOMN padoTE C

HCIIOJIb30BAHUCM PYCCKOI'O A3bIKa U A3bIKa XUMHUU
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dusnueckue

SABJICHUA B XUMHHU

dusndyeckue sABiacHUI. YwncTeie B€IIECTBaA M CMCECH.

l'omorennsile u  rereporenHble  cmecu. Cwmecu

razooOpasHple, kugkue W TBEpabIe. CrocoObl

pa3dciieHusI CMECEW: IEepEeroHKa, WiW JUCTUIUISLUS,
OTCTaHWBaHUE,

(l)I/IJ'IBTpOBaHI/Ie, KpucCTajlii3ayusa HWJIn

BhIMapuBaHue. Xpomarorpadus. IlpumeHenune 5>THUX
Croco0O0B B JIaOOPAaTOPHOW MPAKTHUKE, HA TTPOU3BOICTBE
U B OBITY.

JdemoncTpaunu. Paznenenue AByX HECMEITUBAOIINXCA
MOMOIIBI0  JIEIUTENbHON

JKHIKOCTEH ¢ BOPOHKH.

Huctuisitop  uw ero  paborta.  YcraHoBKa st

¢unbTpoBaHust W e€ pabora. YcCTaHOBKa  JUIA
BbhimapuBaHust U €€ pabora. Komnekuus ObITOBBIX
npubopoB st punabTpoBaHUS Bo3Myxa. Paznenenue
Kpacsiliero BeliectBa  Quiomactepa ¢ IOMOIIBIO
OyMakHOU XpoMaTorpaduu

JlaGopaTopuble onbIThl. 3. O3HaKOMJIIEHHE C
MHUHEepajlaMH, 00pa3yIOIIUMU TPaHHUT.

4. IlpuroroBneHue TreTEpOreHHONM CMECH NOPOIIKOB

CCPBI U KEJIC3a U UX Pa3ACIICHUC

Paznuuamos duzmdeckue U XMMUYECKUE SBJICHUS, YHUCTHIC
BEIIIECTBA U CMECH.

Knaccuguyuposamov cmecn.

Ilpusooums TIpUMEpPHI CMECEH pPa3ITUYHOrO arperaTHoro
COCTOSIHUS.

Yemanasnueams TPUUMHHO-CIIEICTBEHHBIE CBSI3H MEXKIY
(hU3UYECKUMHU CBOMCTBAMHM BEIIECTB CMECH U CITOCOOAMU X
ONUCLIBAMD u

pasaciICHuA. Paznuuamo ux,

xapakmepuzoeams IMPAKTHICCKOC 3HAYCHUC.

[TpakTnueckas

pabora 2 (aHasor

AHaIu3 MOYBEI

Pabomams ¢ nmaGopaTopHbIM  000pYyAOBaHHEM U

HarpeBaTelbHBIMM ~ NpUOOpaMH B COOTBETCTBUH  C
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pabotsl «OuncTKa

MOBAapPEHHOU COJIHY)

IIpaBHUJIaMH TEXHUKHU 0e30IMacHOCTH.

Bevinonnams  mpoctedimmue  npuémbl  oOpamieHuss ¢

J1a00paTOPHBIM  00OPYIOBAaHUEM: BOPOHKOH, (DHIBTpOM,
CIIUPTOBKOA.
Habniooams 3a cBOWCTBAaMHM BEUIECTB U  SBIICHUSIMH,

MpoucCxoasAnumMu ¢ BCIICCTBAMMU.

Onucvléams XAMHYECKHH DKCIEPUMEHT C  TMOMOIIBIO
PYCCKOTr0 (POAHOTO) SI3bIKA U SI3bIKA XUMUH.
Jlenams  BBIBOABI ~TIO  pe3yiabTaTaM  IMPOBEAEHHOTO
JKCIIEPUMEHTA
7 ATomHO- XHUMHYECKHE IEMEHTBI. ATOMBI U MOJIEKYJbL. [IpocThie | OOvbscHamb, 9TO TAKOE XUMUYECKHI 2JIEMEHT, aTOM,
MOJIEKYJISIPHOE U CJOXHBIE BEUIECTBA. AJUIOTPONHUS Ha TMPUMEPE | MOJIEKYJIA, aJUIOTPOIUSI, HOHBI.
yYCHHE. KHCIIOpO/Ia. OcHoOBHBIE TTOJI0KEHUS aTOMHO- | Paznuuams MPOCTHIC U CII0KHBIE BEIIECTBA, BEIIECTBA
XuMuueckue MOJIEKYJISIPHOT O YUCHUS. Hownel. BemecTBa | MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSI.
3JIEMEHTBI MOJIEKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOSHUS. Ycemanasnueams IpUYMHHO-CIICICTBEHHBIC CBSI3U MEKITY
JemoncTpanuu. Mozenu aioTpOMHBIX MOAU(UKAINI | COCTaBOM MOJIEKYJ M CBOMCTBAMH aJIJIOTPOITHBIX
yriiepozaa u cepsl. [lomyyenue o3ona MoauUKAIMI KACTIOPOa.
Dopmynuposams OCHOBHBIE TIOJIOKEHUSI AaTOMHO-
MOJICKYJIIPHOTO YUCHHS
8-9 | 3HaKM XUMHUYECKUX | 3HAKH (CUMBOJTBI) XUMHUYECKUX 3JIEMEHTOB. | Hazvieamv U 3anucvléams 3HAKU XUMUYECKUX JIEMEHTOB.
3JIEMEHTOB. Nudopmarys, KOTOpYIO HECYT 3HAKU XUMHUYECKUX | Xapaxmepuzosamsb WHPOpMAIUIO, KOTOPYIO HECYT 3HAKU
[lepuonnueckas 3JIEMEHTOB.  DTUMOJIOTMSl  Ha3BaHUM  HEKOTOPBIX | XUMHUYECKHX 3JIEMEHTOB.
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Tabaunna XMMHUYECKUX dJeMeHToB. [lepuoandeckass tabnuua | Onucviéams CTPYKTYpY TaOMMIIBI XUMHUUYECKUX JIEMEHTOB
XUMHUYECKHUX XUMHUYECKUX 3JIEMEHTOB J. . Menneneena: | J1. 1. Menneneena.
snemeHTtoB JI. W. | KOpOTKONEpUOIHBIH M JJIMHHONEPUOIHBIA BapuaHThbl. | O6vsiacHAmMb STUMOJIOTMYECKWE  Hayaja  Ha3BaHMUHU
Menneneesa. [lepuons! u rpynmel. ['1aBHAs ¥ TOOOYHAS MOATPYMIBI | XUMHUYECKUX JIEMEHTOB M UX OTJCIBHBIX TPYIIL.
uii A- u b-rpynnsl. OTHOCUTENBbHAS aTOMHAs Macca. Paznuuams  KOpOTKONEpUOAHBIA W IJIMHHONEPHUOIHBIN
Jlemoncrpanun. Ioprperst M. SI. Bepuemmyca u | BapmanTsl Ilepuomuueckoii cucremst J. . Menneneena
. 1. Menaeneena. Kopotkoneproanbiii u
JUIMHHOIIEpUOAHBIN BapHUaHThI IIepunonnueckon
cuctemsl /. 1. MenaeneeBa
10-11 | Xumuueckue Xumnueckue ¢Gopmynbl. MHaekcsl u kodpduuueHTsl. | Omobpasxcames COCTaB BEUIECTB C MOMOIIBI0 XMMHUYECKHX
(bopMyIibl OTtHocuTenbHas MOJIeKylIsApHas Macca. MaccoBast 1oist | popMyil.
XMMHUYECKOT0 3JIeMeHTa B coenuHeHuu. MHdopmanus, | Pasiuuams UHACKCH U KO3PPHUIIUEHTHI.
KOTOPYIO HECYT XUMHUYECKUE (OPMYIIbI Haxooumbs ~ OTHOCUTEIBHYKO  MOJIEKYJISPHYIHO  Maccy
BELIECTBA M MACCOBYIO JIOJIF0 XMMHMUYECKOTO D3JIEMEHTa B
COEIMHEHHH.
Tpancauposamyp UH(OPMAIHIO, KOTOPYIO HECYT
XUMUYECKHE (HOPMYJIBI
12-13 | BaneHtHoCTh Banentnocts. CTpykTypHBle Gopmynbl. Xumudeckue | O6vAcHAMb, YTO TAKOE BaJICHTHOCTb.

3JIEMEHTBI C TOCTOSIHHON U MEPEMEHHON BaJIEHTHOCTBIO.

BreBog  ¢dopmynbl  COGOMHEHHST MO  BaJCHTHOCTH.

OnpezxeneHHe BaAJICHTHOCTHU XUMHYCCKOI'O 3JIEMECHTA I1I0

BEIECTBA. CocraBiienue Ha3BaHUI

bopmye

Ilonumams OTpakKeHHE TIOpSAKA COCTUHEHUS aTOMOB B
MOJIEKYJIaX BEIIECTB MOCPEIACTBOM CTPYKTYPHBIX (hOPMYIL.
COCIMHEHUN

Ymemo o

bopMyITBI

BaJICHTHOCTH U onpedeﬂﬂmb BaJICHTHOCTD OJICMCHTA

cocmaeiisiimos
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COCHHHCHHﬁ, COCTOAIINX n3 XHUMHUYCCKUX

IBYX

JJIEMEHTOB, IO BAJIEHTHOCTU. 3aKOH IIOCTOSHCTBA
COCTaBa BELIECTB.
Jemoncrpauuu. KoHcTpyupoBaHue

HIAPOCTEP>KHEBBIX MOJETICH MOJIEKYJ

o popmyse ero coeuHeHUs

14

XUMHUYECKHUE
peakiuu. [Ipusnaku
Y YCIIOBUS UX

IIPOTCKaHUA

XUMHYECKUE peakiuu. PeareHTobl U NpOAYKThl PEAKIUH.

[Ipu3Haky XUMHUYECKUX  peakuuid. YCIoBUS — HX

NpOTEKaHUsT W TMpekpamieHus. Peaknuu ropeHus.
DK30TEpMHUYECKUE U SHIOTEPMUUECKUE PEAKIINH.
JdemoncTpanun. Anmapar Kunma.  Paznoxenue
Oouxpomata amMMOHHUsA. ['opeHHE cepbl W MarHUEBON
JICHTBHI.
JlabopaTopubie  ombIThl. 5.  B3auMmopeiicTBue
pacTBOPOB XJIOPUAOB U MOAMAOB KallUs C PacTBOPOM
HuTpata cepedpa. 6. [lonydyenune runpoxcuaa meau(Il) u
€ro B3aMMOJICMCTBHUE C CEPHOM KUCIIOTOM.

7. BzaumopencTBue pacTBOpa CoAbl C KUCITOTOU

Xapaxmepuzosams XUMUYECKYIO PEAKLUIO U €€
YYaCTHUKOB (pEareHThl U MPOAYKTHI PEAKIIHH).
Onucvleams TPU3HAKK U YCIIOBUS TEUCHUS XUMUYECKHUX
peaKIui.
Paznuuams  >K30TEpMHUECKHE U DHAOTEPMHYECKHE
peaxIuu.
Coomnocums peakuuu TOPEHUS U OBK30TePMHUYECKHE
peaxium.

Habniooams u onucvléams XUMHUYECKUN SKCIEPUMEHT C

MTOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U A3BIKA XUMHUH

15-16

3aKOH COXpaHEHHUSI
Macchl BELIECTB.
XUMHYECKUE

ypaBHEHUs

3aKOH COXpAaHEHHS MAacCChl BEIIECTB. XHUMHUUYECKHUE

ypaBHeHMsl. (CoOCTaBlieHUE XHMHUYECKUX YpPaBHEHUM.
Wnudopmanus, KOTOpyI0 HECET XMMUYECKOE YpaBHEHHUE.
HemoncTpauuu. [Toptperst M. B. JlomoHnocoBa u A. JI.

JlaBya3sbe. I'openue docdopa. OnbITsl,

Dopmynuposams 3aKOH COXPAHEHHSI MACChI BEILIECTB.
Cocmasnsams Ha €TO OCHOBE XMMHUECKUE YPABHEHUSI.
Tpancruposams MHPOPMAIHIO, KOTOPYIO HECYT
XUMHUYECKUE YpaBHEHUSI.

DKCIEPUMEHTAILHO n00MEepHcOams CIPABEITUBOCTD
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WUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MacChl BELIECTB.
JlaGopaTtopubie ombIThl. 8. IlpoBepka 3akoHa
COXPAHEHHUS MaccChl BEIIECTB Ha  IIpUMeEpe
B3aUMOJICUCTBUS IIE€NouM U Kuciaorel. 9. IlpoBepka
3aKOHAa COXPAaHEHHUs MacChl BEILECTB Ha IpuUMeEpe

B3auMo/ieiicTBuUs 1ménoun U conu xxene3a(lll)

3aKOHa COXpaHCHHA MACChl BEIICCTB

17-18

THITBI XMMHYECKHIX

peakuuii

Knaccudukanus XMMHYECKUX peakUUid MO COCTaBy U
YHUCIy PEareHTOB W MPOJYKTOB. THIBI XUMHUYECKUX
peakuuii.  Peakuuu ~ coenuHEeHUs, — pa3loKeHUS,
3amenieHus u ooOmMeHna. Karanu3aTopsl U KaTanms.
Hemoncrpanuu. I'openue d¢ocdopa, pacTBopeHHe
OpOAYKTa TOPEHHS B BOAE M  HCCICAOBAHHE
MOJIYYEHHOI'0 pacTBOpa JIaKMycoM.  B3aumoneiictBue
COJIIHOM KHCJIOTHI ¢ LHUHKOM. [lomydenune ruppokcuaa
memu(ll) u ero paznoxxeHue mpu HarpeBaHMH.
JlabopaTopubie onbiThl. 10. Paznoxenue nepokcuna
BOJIOPO/Ia ¢ TOMOIIbI0 okcHa Maprania(lV).

11. 3amemeHue xeIe30M MU B MEHOM KYIOpOCe.

Knaccugpuyuposams xuMudeckue peakuud MO MPHU3HAKY
YHCJIA U COCTaBa PEareHTOB U IIPOIYKTOB.
Xapakmepuzoeams pPONb KaTaauzaropa B IPOTEKAHUU
XUMHUYECKON PEaKLIHHU.

Habniooams u onucviéams XUMHYECKUN SKCIEPUMEHT C

MOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U A3bIKA XUMHUHU

19

[ToBTOpEHUE 1
0000IIEHNE TEMBI.
ITonroroska k

KOHTPOJIBHOU

TCCTI/IPOBaHI/Ie, PEHICHUE 3a1a4 U BBIIIOJTHEHUEC

YIPAKHEHUHU 110 TEME
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pabore

20 Kontponbhas pabora 1 «HavyanpHbie TOHSITHS U 3aKOHBI XUMHUW
BaskHeilinue npeacraBuTes I Heopranmdeckux Bemects. Koimnyecrsennbie oTHOeHnst B xumuu (18 1)
21 Bo3nyx u ero CocraB Bo3nyxa. Xapakmepuzoeams 00bEMHYIO J10JII0 KOMITOHEHTA TaKOM
COCTaB [Tonsitne 06 06BbEMHON 10T€ ((P) KOMITOHEHTA MPUPOJTHON Ta30BOM CMECH, KaK BO3[IyX, H pacCyumuléamsy

IPUPOTHOM Ta30BOW CMECH - BO3yXa ¢€ o 00BbEMY STOM cMecH.
Pacuer 00b8Ma KOMIIOHEHTA Fa30BOI CMECH IO ero Onucwviéams 00BEMHBIN COCTaB aTMOC(HEPHOT0 BO3TyXa
00bEMHOI J1071€ U HA000POT. NOHUMAmMb 3HAYEHUE MMOCTOSHCTBA 3TOr0 COCTaBa JUIs
demoncTpauuu. Onpenenenne coaepKanus KUCIopoaa | 310pOBbs
B BO3JYyXE.

22 Kucnopon Kucnopon. O30mn. [lonyuenne kucnopona. Codupanue | Xapakmepuzoeams 030H, KaK aJUIOTPOITHYIO MOAU(DUKAIIIIO

U pacro3HaBaHUE KUCI0poaa. XUMUYECKUE CBOMCTBA
KHCIIOPOJIa: B3aMMOJICHCTBHE C METAIIJIAMHU,
HEMETaJlIaMH U CIIOKHBIMU BeliecTBaMu. [Ipumenenmne
kucioposia. KpyroBopot kuciopoja B Ipupo/Ie.
JdemoncTpanun. [lonydenne Kuciopoaa pa3nokeHueM
nepMaHTaHaTa KaJlisi ¥ IIEPOKCHIa BOJAOPO/IA.
CobupaHue METOIOM BHITECHEHUS BO3TyXa U BOJIBL.
Pacno3naBanue kucnoposna. ['opeHue Maruus, xeinesa,

yriis, cepsl U Gocopa B KUCIOPOAE

KHCIIOpOJa.

Onucvieames  (U3NYECKHE ¥ XHMHUYECKHE CBOMCTBA,
MOJTyuYeHUEe U MPUMEHEHHE KHCIOpOJa C UCIOIb30BaHHUEM
pycckoro (POIHOTO) sI3bIKa U SI3bIKa XUMUH.

Yemanaenueams TpUYMHHO-CIIEACTBEHHBIE CBS3M MEXKIY
(GU3NYECKUMHU CBOWCTBAMH KHCIIOPOJAa M CIIOCO0aMH €ro
coOupaHus.
Ilposooumsb, mabr0O0ame W onucvléamb XUMUYCCKUN

IKCIICPUMCHT 1o IMNOJIy4YCHUIO, COGI/IpaHI/IIO n

paCrio3dHaBaHHUIO  KHUCJIOpOJa C coOII0ICHUEM IIpaBull
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TEXHUKHU 0€30IaCHOCTHU

23 [TpakTruueckas [Tonyuenue, cobupanue 1 pacro3HaBaHUE KHCIOPOIa Pabomams ¢ nmaGopaTopHbIM  O0OpYJOBaHHEM U
pabora 3 HarpeBaTelbHBIMM ~ NpHOOpaMH B COOTBETCTBUH  C

MpaBUJIAMU TEXHUKH O€30MMaCHOCTH.
Bevinonnams  mpoctedimme  npuéMbel  oOpameHuss ¢
nabopaTOpHBIM  000py/IOBaHUEM: COOUpaTh MPUOOP I
MOJTyYeHUs] Ta30B, MPOBEPATH €r0 Ha TEePMETUYHOCTh U
MCIOJIB30BaTh JJISl OTY4YEHHUS KUCIOPOa.
Cobupame KUCIOPOA METOJOM BBITECHEHHSI BO3AyXa U
PpAacno3Hasams €ro.
Habniooams 3a CBOWCTBAMH BEIIECTB U  SBICHUSIMH,
MPOUCXOSIINMU C BEIIECTBAMHU.
Onucvligamb XUMHYECKUHA 3KCIIEPUMEHT C  IOMOIIbIO
€CTECTBEHHOTO (PYyCCKOrO HJIM POJHOIO) sI3bIKA M SI3bIKa
XUMHH.
Cocmaenisame  OTYET 1O peE3yNbTaTaM IPOBEICHHOTO
AKCIIEPUMEHTA

24 OKcuabl Oxkcuapl. OOpazoBaHNe HA3BaHUI OKCHJIOB T10 MX Buvidensamo cymecTBeHHBIE TPU3HAKUA OKCHTIOB.

¢dopmynam. CocraBieHne GOpMyI OKCHIOB MO UX
Ha3zBaHusAM. [IpeacraBuTenu okCUAOB: BOAA U

YTIIEKHUCIIBIM a3, HeraleéHas U3BeCTh.

Jlasams HA3BaHUS OKCUJIOB 1O MX (OPMYIIaM.
Cocmasnsims HOPMyYITBI OKCHIOB 11O MX Ha3BAHUSIM.

Xapakmepuaoeamb TaKuXx HpCI[CTaBI/ITeJIeI\/'I OKCHUJO0B, KakK
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Jdemoncrpaumnu. Komiekuus okCU10B
JlabopaTopHblii onbIT. 12. [loMmyTHEHHE U3BECTKOBOM

BOJBbI ITPHU IMTPOIMYCKAaHHUU YIJICKHCJIOIO ra3a

BOAA, er'IeKI/ICJ'IHﬁ ra3 u HeraméHasi U3BeCTh

25 Bonopon Bonopoa B mpupone. Pu3nyueckue 1 XuMHYECKUE Xapaxmepuzoéams COCTaB MOJICKYJbI, (QU3NYECKUE U
CBOICTBA BOAOPO/Ia, €T0 MOJyYeHHE U PUMEHEHUE. XUMHYECKHE CBOMICTBa, TMOJy4eHHE U TPHUMEHEHHE
Jdemoncrpauuu. [lonydyenue, cobupanue u BOOpOJA.
pacrno3HaBaHue Bogopoza. ['openue Bogoposa. Yemanasnueams NPUUMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
BzaumoneiictBue Bomopona ¢ okcugom meau(ll). (U3MYECKUMHU CBOMCTBAMH U CIOCOOaMU  CcOOMpaHus
JlaGopaTopHbIi ONBIT. BOJIOPOJIa, MEXKIY XUMHUYECKMMH CBOHCTBAMHU U €ro
13. TlomyyeHue Bogopoia B3aUMOACHCTBUEM ITUHKA U MIPUMECHEHHEM.
COJISTHOM KHCIIOTBI IIposooums, Habnooams W onucvieamsv XUMUYECKUN
AKCIIEPUMEHT o MONTY4EHUIO, COOMPaHUIO u
pacrno3HaBaHHUIO BOJOpPOJAa C  COOJIOJEHUEM  IMPaBUI
TEXHHUKHU 0€30IacHOCTH.
26 [TpakTrueckas [Tomyuenue, cobupanue u pacro3HaBaHUE BOAOPOIA Pabomams ¢ nmaGopaTopHbIM  OOOpPYJOBaHHEM U
pabora 4. HarpeBaTelbHBIMM  NpPHUOOpaMH B COOTBETCTBUH  C

MpaBUJIAMU TEXHUKH O€30MacCHOCTH.

Bvinonnams  mpocTedlne  mpueMbl  oOpamieHus ¢
JmabopaTOpHBIM 000pyIOBaHUEM: CcOOUpaTh TPUOOP IS
MOJYYECHUsI Ta30B, MPOBEPATh €ro Ha T'ePMETUYHOCTh H
UCIIOJIB30BaTh JJIS IOTY4YEHHUS BOJOPO/Ia.

Cobupams BOJOPOA METOJOM BBITECHEHHS BO3ayXa U




32

PAcno3nasams €ro.

Habnmooams 3a CBOHCTBAMU BEIIECTB M SIBJICHHUIMHU,
MIPOUCXO/ISIIUMH C BEIIECTBAMHU.

Onucvléamb ~XUMHYECKUH SKCIEPUMEHT C T[OMOIIbIO
€CTECTBEHHOT0 (PYCCKOrO WJIM POJTHOTO) s3bIKa M S3bIKa
XUMHUU.

Cocmasnams  OTY4ET TO peE3ysbTaTaM IPOBEICHHOTO

JKCIIEPUMEHTA

27

Kucnorsr

Kucnotsl, ux cocras u knaccuduxanus. MHIuKaTopsl.
Tabnuna pactBopumoctd. CossiHast U cepHasi KUCIOTHI,
UX CBOWCTBA U IIPUMECHEHUE

Jdemoncrpaunu. Komiekuns MUHEpaTbHBIX KHCIIOT.
[IpaBuino pazbaBieHus: cepoil KUCIIOTBHI.
JlaGopaTopHbIii ONIBIT.

14. Pacno3naBaHue KUCIIOT HHAWKATOpaMHU.

Ananusuposams cOCTaB KUCIOT.

Pacnoznasame KUCIOTHI C TOMOITBI0 HHIUKATOPOB.
Xapaxmepuzoeams TPENCTABUTENEH KHUCIOT: CONSHYIO U
CEPHYIO.

Ymems xapakrepu3oBaTh PaCTBOPUMOCTH COCAMHEHHHA C
MTOMOIIBIO TaOIUIBI PACTBOPUMOCTH.

Ycemanasnueames TPUUMHHO-CIENICTBEHHBIE CBSI3H MEXKIY
CBOICTBAMHU COJITHOW W CEPHOM KHCJIOT M OO0JIACTSMHU HX
MIPUMEHEHHUS.

Ocosnasams ~ HEOOXOIUMOCTh  COOJIOJICHHS]  MPaBUII

TEXHHMKH 0€30IMaCHOCTHU npu pa60Te C KHUCJIOTaMH.
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28 Conu Conu, ux coctaB u Ha3BaHus. PactBopuMocts coneid B | Xapakmepuzosams colnd  Kak TPOAYKTHI  3aMELICHHS
Bozie. [IpencraBurenu comneit: XJIOpua HaTpusi, KapOOHAT | BOAOPOAA B KUCIOTE HA METaJLI.
HaTpus, pocdar KaabIus. 3anucvieams GopMyIbl COJEH MO BaJTEHTHOCTH.
Jemoncrpanun.  Kommekuuss — coneit.  Tabnuna | Hazsieams conu o Gpopmynam.
PacTBOPUMOCTH OCHOBAHUH, KUCIIOT U COJIEH B BOJIE Hcnonvsosamo TabIuIy PacTBOPUMOCTHU TUIs
XapaKTEPUCTUKH CBOMCTB COJICH.
IIposooums pacuérsl o popMymnam comeit
29 KoanuectBo [Mocrossauast ABoraapo. KomndectBo BemectBa. Monb. | O6wsicHamb, UTO TaKoe KOIWYECTBO BEIIECTBA, MOIb,
BElIECTBa Monsipuas Macca. KparHble eauHHMIIBI HM3MEPEHHUs | MOCTOsSHHAs ABOraJpo, MOJspHas Macca.
KOJIMYECTBA BEIIECTBA — MIWLIUMOIb U KWUJIOMONb, | Pewams  3agaud ¢ HUCHOJIB30BAHUEM  IOHITHIMA
MUJUTUMOJISIPHAS. ¥ KUJIOMOJISIPHAsE MAacChl BELIECTBA. «KOJIMYECTBO BELIECTBA», «MOJISIPHASI MACCa», «IIOCTOSTHHAS
Pacuersl ¢ HCMONB30BAaHMEM TMOHSATUNA «KOJUYECTBO | ABOrajpo
BEUIECTBA»,  «MOJSIpHAs ~ Macca»,  «IOCTOSHHAas
ABoraapoy.
JdemoncTrpauuu. HexkoTopeie MeTaibl, HEMETAIIbI U
COETMHEHHS KOJTMYECTBOM BellecTBa B 1 MOJb
31 | MonsipHbIif 00beM 3akoH ABoraapo. MomsipHbIE 00BeM Ta3000pa3HbIX | O0bscHamb, HYTO TaKoe MOJAPHBIA 00BEM  Ta3oB,

ra3000pa3HbBIX

BEIIECTB

BCIICCTB. OtHOcHUTENbHAS ILUIOTHOCTD OJHOI'O ra3a IIO
Apyromy.

KpaTtHble eauHULIBI U3MEPEHNUS — MUJUIMMOJISIPHBIN U
KIJIOMOJISIPHBIM 00BhEMBI Ta3000pa3HBIX BEIIECTB.

PacuéTel ¢ HCHOJBL30BAaHUEM IIOHITHH «KOJIUYECTBO

HOPMAJIbHBIE YCIIOBUS.
Pewamw 3amaun ¢ UCTIOIB30BAHUEM TTOHATHH «KOJIHUYCCTBO
BEIIECTBA», «MOJISIPHAS Maccay, «MOJSPHBINA 00bEM Tra3oBy,

«IIOCTOSTHHAS AB oraapo»».
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BCIICCTBa», «MOJIApHAsA Maccay, ((MOJIHpHBIﬁ 00BeM

Tra3oB», KIIOCTOAHHAaA ABoraz[po».

JdemoncTpanmum. Monenb MOJISIPHOT'O o0beMa
ra3000pa3HbBIX BEIIECTB
32-33 | Pacuérsl o PacueTrsl ¢ HCHONB30BAHMEM IIOHATHH «KOJIHYECTBO Xapaxmepuszosamu KOJIMYECTBEHHYIO CTOPOHY
XAMHUYECKIM BEILIECTBA», «MOJISIpHAsE Maccay, «MOJISIPHBIA O0BEM | XUMUUYECKUX OOBEKTOB U MPOILIECCOB.
ypaBHEHUSIM ra3oBy, «4UCI0 ABOTaJAPO» Pewiamy  3amaun ¢ HCIOJB30BAHHEM  IMOHSITHH
«KOJIMYECTBO BEIIECTBA», «MOJSPHAsT Maccay, «MOJISIPHBIN
00BEM Ta30BY», «ITOCTOSTHHAST ABOTaIpO»
34 | Boma. OcHoBanus luppocdhepa.  KpyroBopor Bomel B mpupope. | Oovsichams, UTO  TAaKOE€  «OCHOBAHHSY,  «IICIOUNY,
dusznyeckue W XUMHYECKHE  CBOWCTBA  BOJIBI: | KKAUECTBEHHAS PEAKITUS», KAHIUKATOPY.

B3aUMOJICHCTBHE C OKCHIAMH.

OcHoBaHus, WX cocTaB. PacTBOpUMOCTh OCHOBaHUU B
Bozie. VI3MeHeHHe OKpAaCKU WHJMKATOPOB B IIEIOYHOMN
cpene. [lpencraBurenu 1menodeil: TUAPOKCUIBI HATPUS,
KaJIvud U KaJIbIIUSL.

OCHOBAaHMIA.

JdemoHcTpauuu. Komnexusa

JlabopaTopubie onbIT. 15. U3MeHeHue OKpacku

WHIUKATOPOB B IIIEJTOYHOM Cpeie.

Knaccugpuyuposams oCHOBaHHSI IO PACTBOPUMOCTH B BOJIE.
Onpedename NPUHAIICKHOCTH HEOPTAHUYECKUX BEIIECTB K
KJIacCy OCHOBaHUU 10 opMmyIie.

Xapaxmepuzosams CBOWCTBA OTIEIBHBIX MpPEACTaBUTENICH
OCHOBAHHUI.

Hcnonvzoeams Tabnuily pacTBOPUMOCTH YIS ONpEIeNICHUs

PacTBOPUMOCTHA OCHOBaHUM.
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35 PactBopbI. PactBoputrens u pactBopéHHOe BeliecTBO. PacTBopbl. | O6vscHAmb, YTO TaKOE «MaccoBas 0Nl PacTBOPEHHOIO
MaccoBas noins | PactBopenue. I'mppatsl. Maccoas JIOJISL | BELIECTBAY.
pPacTBOPEHHOT O pacTBOpEéHHOro BeulectBa. Pacuérel, cBsizaHHBIE C | Yemanasausams — aHamoruu ¢ O0BEMHOM  josei
BELIECTBA UCIIOJIb30BaHUEM HIOHSITHS «MaccoBast J10JIs1 | KOMIIOHEHTOB I'a30BOM CMECH
PacTBOPEHHOIO BEILIECTBAY. Pewamsv 3amaun ¢ HCIOIb30BaHMEM IIOHATHH «MaccoBast
JlabopaTopublii  ombIT. 16. O3HakoMieHME C | 1o  d3J€MEHTa B BELIECTBE», «MaccoBas  JOJ
npenapaTaMyd JOMAalllHEH MM IIKOJBHOW anTeyKh — | paCTBOPEHHOIO BEIIIECTBAY, «o0BeMHast J0JIs1
pacTBOpaMH  NEPOKCHAA  BOAOPOAA,  CIUPTOBOHM | ra3000pa3HOrO BELIECTBA»
HACTOWKM MO0J1a U HAIIATBIPHOT O CIIUPTa
36 [TpakTrueckas [IpuroroBneHne pacTBOpOB coinel ¢ UX 3anaHHOH | Pabomams ¢  1abOpaTOPHBIM  00OpyIOBaHHEM U
pabora 5 MacCOBOM 10JeH HarpeBaTeJIbHBIMA ~ MPUOOPaAaMH B COOTBETCTBHU  C

MPaBUJIAMU TEXHUKHU 0€30MacCHOCTH.

Buinonnams  mpocrediue  mpuUeMbl  OOpalieHHs ¢
71a00paTOpHBIM 00OPYAOBAaHHEM: C MEPHBIM IHIUHAPOM, C
BECaMH.
Habniwooams 3a CBOMCTBAMU BEIIECTB U SIBJICHUSMH,
MPOUCXOSIIMMU C BEIIECTBAMHU.

Onucvligams SKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOI'O
(pycckoro WM POJHOTO) S3bIKA H  SI3bIKA  XHUMHH.
Cocmagname OTYETHI TIO PE3yNbTaTaM MPOBEACHHOTO
IKCTIEpUMEHTA

Tomosums pacTBOpBl C ONPENEICHHOM MAacCOBOM J0JIEH
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pPaCTBOPECHHOI'O BEHIECTBA

JloMarnraui

HKCIIEPUMEHT 2

BI)IpaHII/IBaHI/Ie KPHUCTAJIJIOB AJIIOMOKAJIMEBBIX KBACIOB

WJIM MEIHOT'O KyIopoca

Bvinonnsams Ge30macHble B JOMAIIHUX YCIOBHSIX
HKCHEPUMEHTHI, IPOBOAUTH HAOIIOIEHUS 32 POCTOM
KpPHUCTaJJIOB.

Ogopmaame OTUET O MPOJIEIAHHON paboTe ¢

HCIIOJIb30BAHUCM PYCCKOI'O A3bIKa U A3bIKa XUMHUHN

37 O06o001eHre 1 cucTeMaTH3aIus 3HaHu| 1o TeMe «BaskHel e npeacTaBuTeN HeOPraHMIeCKUX BemecTB. KonmndecTBeHHbIE OTHOIIECHUS B
XHMUH
38 KonTponbaas pabota 2 o Teme «BakHel11e npeAcTaBUTEIN HEOPraHNIEeCKUX BeliecTB. KonnuecTBeHHBIE OTHOIICHUS B XUMUID)
OcHOBHBIE KJIACChl HEOPraHUYecKux coequHenui (10 4)
39 OKcubl: O06o06menue creficHrin 00 Okcuaax, ux knaccuduranuu, | O6vicHams, 4YTO TaKOe HECOIeo0pa3yromme OKCHIBI,
KiIaccuukanus W | Ha3BaHUAX M cBoicTBaX. CIocOOBI MOMYYEHUST OKCHJIOB | COJIE00Pa3yIOIIME OKCHJIbI, OCHOBHBIE OKCHIbI, KHCIIOTHBIC
CBOMCTBA JlabopaTopHbIe ONBITHI. OKCHJIBI.

17. B3auMoaelicTBHE OKCHIA KAJIbIIHSI C BOIOI.

18. [lomyTHEHHE U3BECTKOBOM BOJIbI

Xapakmepuzosams ~ 00IUE€  XUMHYECKHE  CBOMCTBA
COJIE00pa3yoUX OKCUJIOB (KHCIOTHBIX U OCHOBHBIX)
Cocmasname ypaBHEHHsI peakiUii ¢ y4acTHUEM OKCHJIOB.
Habnwooams n onucviéams peakiy C y4aCTHEM OKCHJIOB C
MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIJIH POJAHOTO) SI3bIKA U
SI3BIKA XUMUH.

1] pO@OOqub OIIBITHI, MOATBECPKAAOIINEC XHUMHYCCKUC
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CBOICTBa OKCHIOB C CO6J'IIOI[CHI/ICM mpaBHuJI TEXHUKHU

0e30I1acCHOCTH

40 OcHoBaHus: OcHoBaHusl, uX Kiaccuukanus, Ha3BaHus u cBoiictBa. | Cocmagnsams ypaBHEHHs peakluii ¢ y4acTHEM OCHOBAHUU.
ki1accupukanys ¥ | BzaumoneicTBue ¢ KUCIOTaMU, KUCIOTHBIMHU OKcuaamu | Habaooams M onuceiéams PeaKUUU C y4acTHEM KHCIOT C
CBOICTBA u coisiMu. PasznoxeHne HepacTBOPUMBIX OCHOBAHHUH. | IOMOIIBIO €CTECTBEHHOrO (PYCCKOIO MIIM POJIHOTO) SI3bIKA U

CriocoOblI 1oTy4eHHst OCHOBaHH. A3bIKa XUMHHU.

JlabopaTopHblie onbIThl. 19. Peaknus velitpanuzanuu. | [[po6ooums  ONBITHL,  MOATBEPXKIAIOIMINE  XUMHYECKHE
20. Ilomyuenme ruiapokcuaa wmemu(ll) u  ero | cBoiicTBa OCHOBAaHUM, C COOJIOJEHHEM MPaBUII TEXHUKH
B3auMojieiictBue ¢  kucnotod. 21. Pasnoxenwue | 6e30macHOCTH

rugpokcua meau(ll) nmpu HarpeBaHuH.

41-42 | Kucnorsr: Kucnorer, ux xmaccudukanmss u HazBanus. OOuwme | Xapakmepuzosams o0UME XUMHUYECKHUE CBONCTBA KUCIIOT
KIaccupuKalus M | XUMHYECKue CBOICTBa  KuUCIOT. B3aumoneiictBue | Cocmasenams ypaBHEHHs] pEakUUi € y4dacTHEM KHCIOT.
CBOICTBa KACJIOT € MeTajllaMd. OJIEKTPOXUMHUYECKUN psn | Habrodams M onucvbiéams peakl € y4aCTHEM KHCIIOT C

HalpsDKEHUHM  METauioB. B3auMMoAencTBUE KHCIOT C

OKCUJAaMH METAUIOB. Bj3aumMonelcTBUE KHCIOT C
OCHOBaHUSIMU — peakuus HEUTpalIn3auu.
Bzaumopeiicteue kucnor ¢ consaMu. [lomydenue

OECKHUCIOPOAHBIX U KUCIOPOJICOAEPKALIUX KHCIIOT.
JlabopaTopHble onbIThl. 22. B3auMozaeiicTBue KUCIOT

¢ MeTaJutaMu. 23. BzaumojeiicTBre KUCIOT C COISIMU

MIOMOIIBIO €CTECTBEHHOT'O (PYCCKOr0 MU POJTHOIO) S3bIKA U
SI3BIKA XUMHH.
IIpo6ooums  OTIBITHI,

MOATBCPIKAAOIINC XHUMHUYCCKUC

CBOWMCTBA KHUCJIOT, C COOJIOACHUEM NPAaBWJI TEXHUKU

0€e301aCHOCTH
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43-44 | Conu: Conu, ux KJaccuuxanms u cBOMcTBa. | PaznuuaTh TOHATUS «CpEIHHE COJINY», «KUCIBIE COJINY,
knaccudukanus  u | BzaumopelictBue coieil ¢ MeTauiaMH, OCOOCHHOCTH | «OCHOBHBIE COJIH.
CBOICTBA 3THUX peakiuid. B3anmonencTBre conen ¢ CONsIMU. XapakTepu3oBaTh OOIIME XUMUUECKHE CBOMCTBA COJICH.
JlabopaTopubie omnbiThl. 24. Osnakomiienne ¢ | Cocmagnames ypaBHEHUS pPEaKlUid C Yy4acTHEM COJjeil.
KoJuTekIuen coneit. 25. BzaumonelictBue cynbbara | Habarooams M onucvléams PEaKIUU ¢ YYaCTHEM COJICH C
mequ(ll) ¢ xenesom. 26. BzammopeiicTBue colieil € | IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIH POIHOIO) SI3bIKA H
COJISIMHU. SI3bIKa XUMUH.
IIposooums  OMBITHI, TOATBEPHKIAIONINE XUMUYECKUE
CBOICTBAa COJE C COONIOJICHWEM TIPaBUJI TEXHHUKH
0e30MacHOCTH
45 ['enerndeckasi cBsi3b | ['eHeTMueckue  psAapl  MeTalla W HeMeTasuia. | Xapakmepuszoeams MOHATHE «T€HETHUUECKUN PsiIy.
MeXAy  KiaccaMu | ['eHeTHueckas CBsI3b MEXAY KilacCaMU HEOPraHUUYeCKuX | Murtocmpuposams TEHETUYECKYI0 B3aUMOCBS3b MEXAY
HEOPTaHUYECKUX BEIIECTB. BELIECTBAMU:
BEIIECTB JlabopaTopHble onbIThl. 27. ['eHeTHYEeCKast CBSI3b HA | MPOCTOE BEIIECTBO — OKCHUJI — TUAPOKCHI — COJb.
MIpUMEpPE COETMHEHUN MeTn 3anucvieams  ypaBHEHHUS PEAKIUM, COOTBETCTBYIOIIUX
MOCJIE/I0BATEbHOCTH («1emouKe») MpeBpaleHu i
HEOPraHUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB.
46 [TpakTrueckas Pemenne skciepuMeHTABHBIX 33124 Ymemwv obOpamatecs ¢ 1abopaTOpHBIM O0OPYIOBAHHEM H
pabora 6 HarpeBaTelbHBIMM  NpPHUOOpaMH B COOTBETCTBUH  C

IMpaBHJIaMH TEXHUKHU 0e30IMacHOCTH.

Pacnosnasams HCKOTOPBIC aHUOHBI 1 KATHOHBI.
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Habarwooams cBoicTBa 3JIEKTPOIUTOB U IPOUCXOISIIHNX C
HUMU SIBJICHHUH.
Habnrwooams W onucvleams  peaknuu € y4aCTHEM
3JIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOIO (PYCCKOro HIIH
POIIHOT0) S3bIKA M SI3bIKA XMMUHU.

QOPMyJZMPOGClmB BBIBOABI MO pE3yjibTaTaM IPOBCACHHOI'O

SKCIIEPUMEHTA
47 O06o00m1IeHne 1 cucTeMaTH3aMs 3HaHUu# 110 TeMe «OCHOBHBIE KITaCChl HEOPTaHMUECKUX COCMHEHUI
48 KonTtponbeHas padora 3 o Teme «OCHOBHBIC KIaCChl HEOPTaHUIECKUX COCTUHEHU
[epuoanuecknii 3axon u Ilepuoanyeckas cucrema xumudecknx 3jeMmeHToB Jl. . MenaesieeBa u ctpoenne atoma (8 1)
EcrecTBeHHbIC EcrecTBeHHBIE ceMmelicTBa XUMHYECKHX JJIEMEHTOB: | O0bsacHAmMb PU3HAKH, TTO3BOMSIONINE OObEIUHATH TPYIIIIbI
49 ceMencTBa IIEJIOYHBIC U IEIOYHO3EMEIbHBIC METAIIIBI, TaJIOTCHBI, | XAMHUYECKHX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
XUMHUYECKHUX uHepTHbIE (O1aropojHble) ra3bl. AmdorepHOCTb. | Packpbiéams XUMUUYECKHH CMBICI (3TUMOJIOTHIO) Ha3BaHUN
DIIEMEHTOB. AmdoTepHbIe OKCHUIBI W THUAPOKCUABI. KOMIIIEKCHBIE | €CTECTBEHHBIX CEMEHCTB
AmpoTepHOCTD COJIH. Apeymenmupoeams OTHOCUTETFHOCTb Ha3BaHUS «MHEPTHHIE
JlabopaTopHbie ONBITHI. 28. [Tonyuenue | ra3pi»
amboTepHOro THAPOKCHAA U HccleqoBaHue ero | OoviacHamb, 4YTO Takoe «aM(OTepHbIe COECIUHEHUS.
CBOJWCTB. Habnwoams n onuceieams peakiuii Mexay BEIIECTBAMU C

MTOMOIIBIO PYCCKOTO (POTHOTO) S3bIKA U SI3bIKA XUMHH.
Xapaxmepuzoéams IBOWCTBEHHBIM XapaKTepe CBOMCTB

an)OTepHLIX OKCHUJIOB U THUAPOKCHUIOB.
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Hpoeodumz; OIIBITBI IO IOJIYYECHHIO M ITOATBCPKIACHHIO

XMMHAYECKUX  CBOMCTB  aM(OTEpPHBIX  OKCHIOB  H
THAPOKCUJIOB € COONIOACHHEM  MpaBWJI  TEXHUKHU
0e30MacHoCTH.
50 OTKpBITHE Otkpeitnie JI. . MengeneeBeiM  Ilepuoandeckoro | Paziuuames €CTECTBEHHYIO M UCKYCCTBEHHYIO
J. U. MenzeneeBbIM | 3aKOHa © co3gaHue UM llepuoguueckold CHUCTEMBI | KIIACCH(HKAIINU.
[Tepuoanueckoro XUMHYECKUX 3JIEMEHTOB. Apeymenmuposeams otHeceHue [lepnonuueckoro 3aKoHa K
3aKOHa JeMoHcTpanum. Paznuynbie dopMbl  TabMUI] | €CTECTBEHHON KIaCCU(UKAIIHH.
HNEPUONYECKOM CUCTEMBL. MonenupoBanue | Mooeruposams XUMHUUECKHE 3aKOHOMEPHOCTH C
IIOCTPOEHUS [lepnoanueckoit CHCTEMBI | BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00bEKTa U
. . MenneneeBa MPEACTABJIICHHEM HX B MMPOCTPAHCTBEHHO-TPAPUICCKON HITH
3HAKOBO-CHUMBOJIUYECKOU (hopme
51 OcHoBHble cBeieHUS | ATOMBI  Kak (opMa CyIIECTBOBaHHUS XUMHUYECKUX O0bvacHAMb, UTO TAKOE KIIPOTOHY, KHEUTPOHY,

O CTPOCHHUH aTOMOB.

s1eMeHTOB. OCHOBHBIE CBEACHHUS O CTPOCHHH aTOMOB.
JlokazaTenbCcTBa CIOKHOCTH CTPOEHUS aTOMOB. OTBITHI
Peszepdopna. [Tnanerapuas MoJeNnb CTPOCHUS aTOMA.
CoctaB  aTOMHBIX  siA€p:  MOPOTOHBI, HEWUTPOHBI.
OTHOCHUTENILHASI aTOMHAasI Macca. B3auMocCBsI3b TTOHSTHI
«MPOTOH», «HEUTPOH», «OTHOCUTEIIbHAsI aTOMHAas
Maccay.
JdemoncTpauuu. Monenyu aTOMOB XUMUYECKHUX

QJICMCHTOB

«QIEKTPOHY, «KXXUMHUECKUHN IJIEMEHT), «KMACCOBOM YUCIIO».
Onucvleams CTPOEHUE SIpa aTOMa UCTIONB3YsI
HepI/IOI[I/I‘-IeCKyIO CI/ICTeMy XUMHUYCCKUX 3JICMCHTOB
. . Menaeneena.
Tonyuams MHGOPMAIIIIO TIO XUMUHU U3 Pa3IHYHBIX

HUCTOYHHKOB, AHAIUUPOBANTb e€.
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52 CtpoeHnue Mukpomup. OnekTpoHbl. CTpoeHHE dIEKTPOHHBIX | OOwscHamb, HYTO TaKoe JJICKTPOHHBIA  CIIOW WU
JIEKTPOHHBIX ypOBHEH aToMOB XuUMHUYECKUX dneMeHTOB Ne 1—20. | sHepreTHuecKkuii ypoBeHb.
YPOBHEM aTOMOB [TonsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE. Cocmagnames CXeMbl PACIPEICICHHUS] AJIEKTPOHOB IO
XUMHUYECKUX AJIEKTPOHHBIM CIIOSIM B DJIEKTPOHHOUN 0007104Ke
anemeHToB NeNel-20
B Tabnue /1. 1.
Meuneneesa.

53 Ileprognueckuit H3oTomnbl. Du3nYECKHil CMBICII CUMBOIIUKH | Packpvieams (PU3NYECKUI CMBICI: TOPSIKOBOTO HOMEpa
3aKOH [Iepuonnueckoit CUCTEMBI. CoBpeMeHHas | XUMHUYECKOTO 3JIEMEHTa, HOMEpa IepuoJa M HoMepa
. N. MenneneeBa u | hopmynupoBka [lepuonndeckoro 3akoHa. V3MeHeHUs | TPYIIIBL
CTPOEHHE aToma CBOMCTB JJIEMEHTOB B Iepuojgax U rpymnmnax Kak | O6vsacHAmb 3aKOHOMEPHOCTH U3MEHEHUS METANTNYECKUX U

(YHKIUS CTPOCHUS AICKTPOHHBIX 000JI0YEK aTOMOB HEMETAJUIMYECKUX CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX
COEIMHEHMI B IEpHOJaX U rpyIIax

54-55 | XapakTepucTtuka XapakTepucTUKa OJJIeMEHTa-MeTalla M JJIeMeHTa- | Xapakmepuzoseams  XUMHYECKUE  dleMeHThl  1—3-To
XUMHUYECKOTO HEMeTallla Mo uX NolokeHuto B llepuognueckoil | mepuonoB Mo ux moyiokeHuto B Ilepumomuyeckoit cucreme
DJIEMEHTA Ha cucTeMe xumuueckux asnemMeHToB [[. 1. Menneneena. xUMuueckux syemenToB 1. Y. Meneneena.
OCHOBAHHUH €r0 JdemoncTpanuu. Mojenu atoMoB 3JIeMEHTOB 1—3-10 | Apeymenmuposams CBOWCTBA OKCHIAOB M THAPOKCHJIOB
MOJIOXKEHUS B NeproI0B METaJJIOB U HEMETAJUIOB IMOCPEACTBOM YPaBHEHUM peakiuii
ITepuognyeckoii
cucreme

56 3HaveHHe CooOmieHust  yJamuxcs O OJKM3HW, HaydHou U | Onpedensimbs NCTOYHUKN XUMHYECKOW HHGOpMaITUH
ITepuonuyeckoro obmectBeHHoil  gearenbHoctd [l V1. MenneneeBa | [lonyuams HeoOX0muMyl0 HH(OPMAIMIO M3 Pa3IUYHBIX
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3aKOHa U
ITeproanueckoit
CHUCTEMBI
XUMHUYECKUX
snementoB /l. 1.

Menneneesa

«[lepnonuueckoMy 3aKOHY HE TPO3UT paspyuieHHue, a

TOJIBKO PA3BUTHE M HAACTPOHUKH 00CIIAIOTCS

HMCTOYHHUKOB, AHAUBUPOBAMD eé, oopmnsams
MH(POPMALMOHHBIA TIPOAYKT, Npe3eHmo8ams €ro, eecmu
HAyYHYIO JTUCKYCCHIO, OMmCcmauéams CBOIO TOYKY 3PEHHUS

UJIU KOppeKmuposamsp €&

Xumnueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE peaknuu (8 4)

57

HNonnag

XUMHNYECKas CBA3b

WNonnast xumuueckas cBsi3b. HoHBI, 00pa3oBaHHBIC
aTOMaM# METAJJIOB U HeMeTauioB. CxeMbl 00pa3oBaHUs
UMOHHOM CBSI3M Ui OMHApPHBIX coenuHeHud. MoHHBIE
KPUCTAJUTMYECKHE PEHmIETKH M (DU3WYECKHE CBOMCTBA
BEIIECTB C OJTUM TUIOM pewérok. [lonarue o
(hopMyITBEHON eTMHHIIE BEIISCTRA.

JemoncTpanuu. Buneodparmentst u cnaiinel «Monnas
XHUMHYECKas CBs3b». KOJJIEKIHsS BEIIECTB ¢ HMOHHOU
XUMHYECKOH Mogpenu

CBA3bIO. HOHHBIX

KPUCTAUIMYECKUX PEIIETOK.

ObvscHAmMb, 4TO TAKOE HOHHAS CBSI3b, HOHBI.
Xapaxmepuzoeams MeXaHU3M 00pa30BaHUS HOHHOM CBS3U.
Cocmasnsame cxeMbl 00pa30BaHUsI HOHHOM CBSI3U.
Hcnonvszoeams 3HaK0BOE MojenupoBaHue.  Onpedensimo
THUI XUMHYECKOW CBS3M MO GOpMyIie BEIIeCTBa.

Ilpusooums puMepHI BEMIECTB C HOHHOM CBS3BIO.
Yemanasnueams TPUUYMHHO-CIEICTBEHHBIE CBS3UM MEXKIY
COCTaBOM BEIIIECTBA M BHUJIOM XHMUYECKOW CBSI3H, MEXKIY
MOHHOW CBSI3bI0 U KPUCTAINIMYECKUM CTPOCHUEM BEILECTBA,

MCKAY KpUCTAUIMYCCKUM CTPOCHUCM BCIIECCTBA U €ro

(bHSI/I‘leCKI/IMI/I CBOMCTBAMU

58

KoBanentHas

XUMHUYCCKas CBA3b

KoBanenTHas XuMmudeckas CBS3b. SHCKTpOHHI)IC u

CTpyKTypHble (GopMynbl. KoBaneHTHas HenoispHas
cBs3b. Cxembl 00pa3oBaHHs KOBAJIEHTHOW CBSI3U JJIS

6I/IHapHBIX COCIMHEHUI. MOJ'IeKyJ'U{pHI:Ie N aTOMHBIC

ObwscHamMb, YTO TAKOE KOBAJICHTHAS CBA3b, BAJICHTHOCTD.
Cocmasnams cxeMbl 00pa30BaHUsl KOBAJTEHTHOMN
HETOJISIPHON XUMHYECKOU CBSI3H.

Hcnonv3o6ams 3HaKOBOE MOJCIINPOBAHHUC.
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KPUCTATINIMYECCKUE peI_HéTKI/I, CBOMCTBaA BC€IICCTB C OTUM

TUIIOM PEIIETOK.

JdemoHcTpanmnu. BuneodparmeHTsl u clanapl
«KoBanmeutnas  xumudeckas  CBiI3b».  Koiuiekmus
BCIIECTB MOJICKYJIIPHOIO W aTOMHOI'O  CTPOCHHUSI.

MO[[CJII/I MOJICKYJISIPHBIX U AaTOMHBIX KPUCTAJUIMYCCKUX

PEMETOK.

Onpedensamp TUT XUMUYECKOU CBA3H 1O hopMyIie
BELIECTBA.

IIpusooums ipuMepbI BEIIECTB C KOBAJIEHTHON CBS3BIO.
Yemanasnueams npUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKY
COCTaBOM BEILIECTBA M BUOM XUMHUYECKOU CBSI3U, MEKITY
KOBAJICHTHOM CBS3bI0 U KPUCTAJUTMYECKUM CTPOCHUEM
BEIIECTBA, MEXAY KPUCTAUIMYECKUM CTPOSHUEM BEIIeCTBA

1 ero PU3NYECKIUMH CBOHCTBAMU

59

KoBaneutnas
MOJISIpHAs

XHUMHUYECCKas CBA3b

DJIEKTPOOTPULIATEIIBHOCT. P
3JIEKTpooTpUIlaTesibHOCTU. KoBaneHTHas nosspHas
XuMu4eckas cBs3b. Jumonb. Cxembl 00pa3oBaHUs
KOBAJICHTHOM MOJISIPHOM CBSA3M U1l OMHAPHBIX
coeqMHEHH. MOJIEKYJISIpHBIE U ATOMHBIE
KPUCTAJUIMYECKHUE PEIIETKHA, CBOMCTBA BEIECTB C 3TUM
THIIOM PEMIETOK.

JdemoncTpanuu. Mojen MOJEKYISIPHBIX U aTOMHBIX

KPUCTAIUTMYECKUX PEMIETOK

ObvscHamb, 4TO TaKOE KOBAJIEGHTHAS IMOJIApHAs CBS3b,
AIEKTPOOTPHUIIATETHFHOCTh, BO3TOHKA WIIH CYyOIMMAIus.
Cocmasnsimes cxeMbl 00pa30BaHMs KOBAJECHTHON TMOJISIPHOMN
XAMUYECKOHN CBSI3U.

Hcnonvzoeams 3HaKOBOE MOJICITMPOBAHHUE.
Xapaxmepuzoeams MeXaHH3M O00pa30BaHUS MOJSIPHOM
KOBAJICHTHOM CBS3H.

TUII XUMHYECKOM CBS3U IO

Onpeoensmo dopmyne
BEIIIECTBA.

I1pu6ooums TIpUMEpHI BEIIECTB C KOBAJICHTHOM MOJISIPHON
CBSI3BIO.

Yemanaenueamb TPUYMHHO-CIICACTBEHHBIC CBS3H MEXKTY

COCTaBOM Bf€HIICCTBA M BUJIOM XHUMHYICCKON CBsA3H, MCXKIAY

KOBAJICHTHOM CBS3bI0 H KPpUCTANIMUCCKUM CTPOCHUCM
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BEIIECTBA, MKy KPUCTALTMYECKUM CTPOCHUEM BEIECTBA
1 ero PU3NIECKIMH CBOHCTBAMH.
Cocmaenisme  GopMmynbl  OWHApHBIX  COCIUHEHHH  TIO
BAJICHTHOCTH M HAXOOUMb BAJEHTHOCTH DSJIEMEHTOB IIO0
(dhopmyse OMHAPHOTO COSTMHECHHUSI.

Hcnonvzosamo MaTCpUuaIbHOC MOACIINPOBAHNC

60

MeTtannuueckas

XUMHNYECCKas CBA3b

Meramnnueckass XMMUYECKas CBSI3b M MeTajIMuecKas
KpUCTaJuIMuecKas pemérka. CBoMcTBa BEIIECTB C 3TUM
TUIIOM PEHIETOK. Enunas npupona XUMUYECKHX
CBSI3EH.

JdemoncTpanuu. BugeohparMeHTH U ClTaii bl
«Merannuueckasi XuMuieckas cBsizb». Komnekius
«Mertasuisl ¥ CILIaBBI».

JlaGopaTopHble onbIThL. 29. M3roToBrieHne MoJeIu,

WJUTIOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKON CBSI3U

ObvscHAMb, 4TO TAKOE METAJUINYECKAs CBA3b.

Cocmaename ~ cxeMbl ~ O00pa3OBaHUS  METAJUIMYECKON
XUMHUYECKOH CBSI3H.

Hcnonvzoeams 3HaKOBOE MOAETUPOBAHUE.
Xapaxmepuszosamuw MEXaHU3M o0pa3oBaHuUs
METAJINYECKOMN CBSI3H.

Onpedensimp TN XUMHYECKOM CBs3UM 10  (opMyie
BEILIECTBA.

IIpusooums IpUMeEpPHI BEIIECTB C METAJUTMYECKOU CBS3BIO.
Yemanasnueamb TPUUYMHHO-CIEICTBEHHBIE CBS3HM MEXKIY
COCTaBOM BEIIECTBA M BHUJOM XUMHUYECKOH CBS3H, MEXIY
METAJUIMYECKOW CBSI3bI0 M KPUCTALIMYECKUM CTPOEHUEM
BEILIECTBA, MEXKIY KPUCTAUIMYECKHM CTPOCHHEM BELIECTBA
1 ero QU3NYECKHUMH CBOHCTBAMH.

Hcnonvzosamo MaTCpUaAIbHOC MOACIIMPOBAHNEC
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61

Crenenb okucnenus | Crenenb okuciieHus. CpaBHEHHUE CTENIEHU OKUCIEHUS U | O0vsacHAmMb,  4YTO  TAaKOE  «CTEMEHb  OKHCICHHS,
BasleHTHOCTH. [lpaBmia pacuéra creneHeil OKHCICHHS | «BAICHTHOCTDHY.
10 ¢popMynaM XUMUYECKUX COeTMHEHUN Cocmagname  (popMynsl OMHAPHBIX COEAMHEHUH Ha
OCHOBE 00IIer0 crocoda nX Ha3BaHUH.
Cpasnueams BalCHTHOCTb U CTEIIEHb OKUCIICHHUS.
Paccuumvieams ~ cTeTieHM  OKHCIEHHS 10  (opMyliaMm
XUMUYECKHUX COEIMHEHUH
62 OKuCIUTENBHO- OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIINH. ObvscHams, YTO TaKOE OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIC
BOCCTaHOBUTENbHbIE | OmpeznereHne CTENEeHEeH OKUCIEHUS [Uld 3JEMEHTOB, | peaKIMM, OKHCIUTEIb, BOCCTAHOBUTENIb, OKUCIIECHHUE,
peakuuu 00pa3ylomMX BEIIECTBA PAa3HBIX KIACCOB. PeakIuu | BOCCTaHOBIICHHE.
MOHHOTO0 OOME€Ha M OKHCIHUTEIbHO-BOCCTAHOBUTENbHbIE | Knaccuguyuposams XUMUYECKUE pEaKIMH MO MPU3HAKY
peakuuu. OKHCIUTENb U BOCCTAHOBUTEINb, OKUCIICHUE U | «M3MEHEHHE CTETICHEH OKUCIICHUS 3JIEMEHTOBY.
BoccTaHoBiIeHUe. COCTaBlIeHNE YPaBHEHUH OKUCINTENb | Onpedensams OKUCIUTENb W BOCCTAaHOBUTEINb, IPOLECCHI
HO-BOCCTaHOBUTEIBHBIX peaxiuii METOJIOM | OKUCJICHHUSI ¥ BOCCTAHOBJICHHS.
3JIEKTPOHHOrO OanaHca. Hcnonv306ams 3HAKOBOE MOJICIINPOBAHUE
Jdemoncrpanuu. B3saumozneicTBue LHMHKAa C CEpOW,
comsiHoM  kucnorou, xmopuaom wmeau(ll). Topenue
MarHus. B3zanmoaencTBue XJIOpHOW U CEPOBOAOPOAHOMN
BOJIbI
63 | O6obmenne u cucremarusanusi 3HaHuM 1o Temam «llepumognueckuii 3axkoH u Ilepmogmueckas cucrtema XUMHUYECKHX 37eMeHTOB JI.M.

MeHz[eneeBa " CTPOCHHUE aTOMa» U <<CTpO€HI/Ie BCIICCTBA. OKUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC peaKurumn»
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64 | KontponbHas pabora 4 o temam «llepronudeckuii 3akoH u [lepuoauueckas cucrema xumuueckux snemeHToB JI.M1. MenzaeneeBa u crpoeHue

aToMa» u <<CTp0€HI/Ie BCIICCTBA. OKHCIUTEITEHO-BOCCTAHOBUTCIBHBIC pcakuumn»

Pesep |4u

Y4eOHO-MeTOAMYECKUIT KOMILUIEKT Kypca
VY4yeOHO-MEeTOANYECKH KOMIUIEKT JJIsl U3y4eHHUs Kypca XUMUU B 8—9 Kilaccax, CO3JaHHbII aBTOPCKUM KOJUIEKTUBOM IO/

pykxoBojactBoM O. C. 'aGpuensiHa, coaep>KuT, KpomMe Y4eOHHKOB, Yy4eOHO-METOJUYECKUE U JIUJIAKTUYECKHE MOCOOUs, TeTpaau

JJIA BBIITOJIHCHU L J'Ia60paT0pHBIX H ITPAKTUYICCKUX pa60T n ap.

YMK «Xumus. 8 knacc»
1. T'a6puensa O. C. Xumus. 8 knacc : yueO. st obmeoopaszoBat. opranmzanuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A.
CnaakoB. — M.: IIpocsemenue, 2019
2. I'abpuensn O. C. Xumusa. Meroauueckoe nocodue s 8 kiacca : yued. mocodue s obmieoopa3onar. opranuzanuii / O. C.
["a6puensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019
3. N'abpuensu O. C. Xumusa. COopHUK 3a7a49 U yIpaKHEHHH. 8 Kimacc : yueb. mocobue mist obeodpasoBat. opranu3zanuii / O. C.

["a6bpuensu, U. B. Tpury6uak. — M.: [Ipocsemnienne, 2019
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4. T'abpuenssn O. C. Xumus. Terpamb 1isi 1a0OPAaTOPHBIX OMBITOB M MPAaKTHUYECKUX padoT. 8 kiacc : y4ded. mocoOue s
obmeoOpazosat. opranuzanuii / O. C. ['abpuensu, U. B. Axcénona, 1. I'. OctpoymoB. — M.: IIpocBemenue, 2019
5. I'abpuensa O. C. Xumus. Pabouas tetpans. 8 kiacc : yuel. mocobue st oomeodpazoBat. opranuzanuii / O. C. ['abpuernsiy,

C. A. Cnangxos, U. T'. OctpoymoB. — M.: [Ipocsemnienue, 2019

YMK «Xumus. 9 knaccr
1. Tabpuensn O. C. Xumus. 9 knacc : yuel. mis obmeoOpaszoBat. opranuzanuii / O. C. T'abpuensn, U. I'. Octpoymos, C. A.
CnankoB. — M.: IIpocsenienue, 2019
2. I'abpuensan O. C. Xumusa. Meroauyeckoe rnocooue ais 9 kinacca : yue6. mocodue st odieodpasonat. opranuzanuii / O. C.
["abpuensn, U. B. Akcénona, 1. I'. OctpoymoB. — M.: IIpocernienue, 2019
3. T'abpuensn O. C. Xumusa. COOpHHK 3a7a4 ¥ yIpakHEHUN. 9 Kkitacc : y4ed. mocodue aiisa oliieodpazonar. opranuzamuii / O. C.
["abpuensn, U. B. Tpury6uak. — M.: IIpocsemnienue, 2019
4, Taopuensa O. C. Xumusa. Terpanp 1 1a00paTOPHBIX OMBITOB M INMPAKTHYECKUX padoT. 9 kiacc : ydel. mocobue s
obmeoOpazoBat. opranuzanuii / O. C. ['abpuensu, U. B. Akcénosa, U. I'. OctpoymoB. — M.: IIpocBemienue, 2019
5. IN'abpuensn O. C. Xumus. Pabouas terpanb. 9 kiacc : yued. mocobue st obmeoopazonar. opranuzanuii / O. C. ['abpuensn, C.

A. Ciankos, W. I'. OctpoymoB. — M.: IIpoceemienue, 2019

YMK pexomeHayeMoro npomneaeBTHYECKOro Kypca 7 kiaacca
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1. Tabpuensu O. C. Xumus. 7 kiace : yue6. mocodbue s odmeoopasoBar. opranm3anuii / O. C. I'abpuensn, . I'. OctpoymoB,
C. A. CnankxoB. — M.: Ilpocsemenue, 2018

2. I'abpuensa O. C. Xumusa. Metoauueckoe mocodue s 7 kiacca : yued. mocobue mist obmeobpazosat. opranuzanuii / O. C.
["a6puensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocBemenue, 2018

3. Tabpuenssa O. C. Xumusa. Terpaap ans 1abopaTOPHBIX ONBITOB M MPAKTHUECKHUX padboT. 7 kiacc : ydel. mocolue s
o6mmeo6pazoBat. opranuzanuii / O. C. I'abpuensn, U. B. Akcénosa, U. I'. Octpoymos. — M.: Ilpocsemenue, 2018

4. Tabpuensu O. C. Xumus. Pabouas terpans. 7 kiacce : yueb. nmocodue jyist oduieoopazonar. opranuzanuii / O. C. I'abpuensin, C.

A. Cnankos, W. I'. OctpoymoB. — M.: IIpocsemnienue, 2018

MOY COLL X. BYPKOBCKMWIA, MNonkoa Ornbra BukToposHa, AVPEKTOP
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