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1. HJIaHI/IpyeMLIe pe3yabTaTbl H3YUCHUSA yqeﬁﬂoro npeamera.
[To 3aBepiIeHNIO Kypca XHMHH Ha 3Tare OCHOBHOTO 001ero 00pa3oBaHus BBITYCKHUKH OCHOBHOH IIIKOJIBI JOJKHBI OBIIA/ICTh CIICTYIOIIUMU
pe3yJbTaTaMu:

1./Tuynocmmnuie pezyrvmameol:

JIM9HOCTHBIE Pe3yIbTaThl OCBOSHHS MPOTPaAMMBbl OCHOBHOTO O0IIIET0 00pa30BaHUsl JOCTUTAIOTCS B X0JIe O0y4eHUsI XUMHUHU B €IMHCTBE YUeOHOU U
BOCITMTATEIbHOU JCATCIILHOCTH B COOTBETCTBUH C TPAJIUIIMOHHBIMUA POCCUHCKUMH COLMOKYJIBTYPHBIMH H TyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH,
MPUHSITHIMU B O0IIECTBE MIPABIJIAMU M HOPMAaMH MMOBEACHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATH3AIIH
oOyJaronuxcs.

JIM9HOCTHBIE Pe3yIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

IaTpHOTHYECKOT0 BOCIIUTAHUS

1) ICHHOCTHOTO OTHOIICHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY HACIICIHIO, TOHUMAHUS 3HAUYCHHS XUMHUYCCKOU

HAYKH B JKU3HHU COBPEMEHHOT0 O0IIeCTBa, CIIOCOOHOCTH BJIaJIeTh TOCTOBEPHON HH(OpMaILMel O MePeIOBbIX JTOCTHKEHUIX U OTKPBITUSX MUPOBOM
¥ OTEYCCTBCHHON XMMUH, 3aMNHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 yCTpolcTBE MUpPa U OOIIECTBA,

I'paxaaHCKOro BOCIUTAHUS

2) MMpEACTABJICHUA O COLMAJIBHBIX HOPMAax MU IIpaBUIaX MCKIMYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBCE, KOMMyHI/IKaTI/IBHOI\& KOMIICTECHTHOCTHU B
OOIIECTBEHHO TOJE3HOM, yueOHO-UCCIIeI0BATEILCKOM, TBOPUECKON U JPYTUX BUAAX NIEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
ACATCIIBHOCTH IIPU BBIIIOJIHCHHUU y‘-Ie6HI)IX, IMO3HABATCJIIbHBIX 3aJa4, BBIIMIOJIHCHUN XHUMHWYCCKUX SKCIICPUMCHTOB, CO3JaHUH y‘-Ie6HBIX IIPOCKTOB,
CTPEMIJICHHA K B3aMMOIIOHMMAHHWIO W B3aWMMOIIOMOIIHN B ITPOILIECCE 3TOU yq€6HOﬁ JACATCIIbHOCTH, T'OTOBHOCTH OIICHHMBATH CcBOE IIOBCACHUEC U
MOCTYIKA CBOUX TOBapHIle C TO3WUIMH HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUN TOCTYIKOB;
IleHHOCTH HAYYHOI0 MO3HAHUS

3) MHPOBO33PEHYECKUX MPEICTABICHUH O BEIIECTBE M XUMHUECKON PEaKIUH, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
COCTaBJIAIOUINX OCHOBY IJII TIOHUMAHUA CYIIHOCTHU HaquOI\/JI KapTUHBI MUpPA; HpCI[CTaBJ'ICHI/II\/JI 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3sBUTHA MPHUPOABI,
B3aMMOCBS3SX YEJIOBEKA C IPUPOTHOM CPesioi, O pOJIM XMMHH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4)  TO3HABAaTEIbHBIX MOTHBOB, HAMPABICHHBIX Ha IMOJYYEHHE HOBBIX 3HAHHH 1O XHUMHH, HEOOXOIMMBIX I OOBSCHEHHS HaOII0IaeMbIX
IIPOLIECCOB U SIBJICHUI;

5) mno3HaBareNbHOM, HHOOPMAITHOHHOW M YUTATEIBCKOW KYJIBTYPhI, B TOM YHCJIC HABBIKOB CAMOCTOSATEIILHOW paOOThl ¢ Y4eOHBIMU TEKCTaMH,
CIIPaBOYHOU JTUTEPATYPOU, JOCTYITHBIMU TEXHHYECKUMHU CPEICTBAMHU MH(OPMAITMOHHBIX TEXHOIOTHH;

6) wuHTepeca K OOYYCHHMIO W TO3HAHHIO, JFO003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K C€amMoOOpa30BaHUIO, MPOCKTHOW W
HCCIIEIOBATENLCKOM IeATEeIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS 00yUeHUs B JalIbHEUIIIEM;

DopMUPOBAHUS KYJbTYPbI 310POBbsl



7) 0CO3HAHHUS I[EHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha 3J0POBBIA 00pa3 KM3HH, OCO3HAHMSI
MOCJICICTBUM M HENPHUATHSA BPEIHBIX NPHUBBIUCK (YMOTPEOJEHUS AaJIKOTOJIsl, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIOJACHUS IPaBHII
0€30MacHOCTH NP OOPAICHUH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M pealIbHOM xu3HH; TPy/10BOro BOCIIUTAHUS

8) wuHTepeca K MPaKTUYECKOMY M3YYCHHIO MPOQECcCHil 1 Tpyla pa3InyHOro poja, YBaXKCHUE K TPYLy U pe3yJbTaTaM TPYIOBOl IesSTEIbHOCTH,
B TOM 4YHUCIIC HAa OCHOBC NPUMCHCHHA IMPCAMCTHBIX 3HAHUU MO0 XUMHUHU, OCO3HAHHOIO BBI60pa HHI[PIBPIIIyEUIBHOﬁ TPACKTOPHUU IMPOAOJIKCHUA
oOpazoBaHusi ¢ Yy4ETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH; YCHEIIHON
npo¢eCCHOHATLHOM IEeATENTFHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHUH; TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHABHOU CPeIe;

IKO0J0rH4eCcKOro BOCIIUTAHUS

9) SKOJIOTHYECKH I1eIeCO00pPa3HOr0 OTHOIICHUS K NPUPOJEC KaK HCTOYHUKY JKH3HH Ha 3emiie, OCHOBE €€ CYIIECTBOBAHHMS, MOHUMAHUS
[IEHHOCTH 37I0POBOTO M 0E€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOIICHUS K COOCTBCHHOMY (DM3MYECKOMY U ICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHUSA [ICHHOCTH COOIOACHUS MPaBUIl O€30MACHOTO MOBEACHUS MPU pabOTE C BELIECTBAMH, a TAKXKE B CUTYAIHIX, YTPOKAIOIIUX 3JOPOBBIO U
JKU3HHU JTIOACH;

10) crocoOHOCTH PUMEHSTH 3HAHHMS, ITOJTy4aeMble IPH U3YYCHUU XHUMUH, ISl PEIICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEIIOH,
IMOBBIIICHHUA YPOBHSA JKOJIOTUYECKOM KYJbTYpPbI, OCO3HAaHUA FJIO6aJII)HOFO XapakTepa 3KOJIOTHYCCKUX Hp06JI€M 158 Hy’l'CfI HX pCHICHUA MTOCPCACTBOM
METOJIOB XHMHUH;

11) 95KOJIOTHYECKOTO MBIIICHHS, YMEHHUS PYKOBOACTBOBATHCS UM B MIO3HABATEIbHOM, KOMMYHHKATUBHOMN U COIMATBHON MPAKTHKE.

2. Memanpeomemmubwie pe3yibmamaol:
1) onpedenenue ueneit cOOCTBEHHOTo 00YUCHUS, IOCTAHOBKA U (popMyTHpOBaHUe sl ceOsl HOBBIX 3a71a4;
2) naanuposanue MyTel JOCTHHKEHHUS JKeIIaeMOro pe3yibTaTa O0yUeHHUS] XMMUH KaK TEOPETHIECKOT0, TaK M SKCIIEPUMEHTAIBFHOTO XapaKTepa;
3) coommecenue CBOMX NEWCTBUI C IUIAHUPYEMBIMH PE3yIbTaTaMH, OCYwjecmeierue KOHTPOISl CBOCH JESTENbHOCTH B MPOIECCE JOCTHIKCHUSI
pe3ynbTara, onpeodeienue CIOCOO0B NEWCTBHI NMPU BHIOJIHEHUN JTA0OPATOPHBIX U MPAKTUYECKUX pabOT B COOTBETCTBHM C NMPABMIAMH TEXHHUKU
0e30IMacHOCTH;
4) onpedenenue NICTOYHUKOB XUMUYECKOH NH(OPMAIIMH, OTyYSHUE U aHAIN3 e€, co3/laHne NH(OPMAIIMOHHOTO ITPOIYKTa U €ro Mpe3eHTalus;
5) ucnonvsosanue OCHOBHBIX MHTEIUICKTYalIbHBIX ONEpPAIMii: aHAM3a U CHHTE3a, CPABHEHUS M CUCTEMAaTH3alllH, 000OIICHUS U KOHKPETU3AIINH,
blsGNeH e TIPHIMHHO-CIICICTBEHHBIX CBS3€H M nOCmpoeHue JTOTUIECKOTO PacCyXACHUS M yMO3aKIIOYeHUS (MHAYKTHBHOTO, AEAYKTHBHOTO H IO
AHAJOTHH) Ha MaTepHaie €CTECTBEHHO-HAYYHOTO COICPIKAHMS;
6) ymenue co3paBath, MPUMEHSTH ¥ IPEOOPA30BHIBATH 3HAKH U CHMBOJIBI, MOJIEIIN M CXEMBI JUIS PEIIeHUs Y9eOHBIX M O3HABATEIbHBIX 3a/1a4;
7) ¢opmuposanue W passumue SKOIOTUYECKOTO MBIIUICHUS, YMEHHE IPUMEHATh €ro B IO3HABATEIBHOM, KOMMYHHMKATHBHOMW, COLMAIbHON
IPaKTHKE U MPOPECCHOHATFHON OPHEHTAIINY;
8) eenepuposanue uneit n onpeneneHnue CpeCTB, HEOOXOANMBIX Ul UX PeaTU3aliH.



3. IIpeomemmnuwie pe3yrvmamot:

B cocTaBe mpeaMeTHBIX pe3ylIbTaTOB IO OCBOCHHIO 003aTEIBHOTO COICPIKaHMs, YCTAHOBICHHOTO (hefepalibHOM padouei mporpaMmoii,
BBIACIAOT. OCBOCHHBIC O6y‘IaIOHII/IMI/IC$I HAY4YHBIC 3HAHU, YMCHUA U CIoCOOBI HeﬁCTBHﬁ, CHCHI/I(l)I/I‘ICCKI/Ie JIs HpeﬂMeTHOﬁ obnactu ((XI/IMI/IH)),
BUBI ACATCIIBHOCTH I10 IMOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 UHTCPIIPETALINH, HpeO6paSOBaHI/IIO U MPUMCHCHUIO B PA3JIMYHBIX y‘-Ie6HLIX 1 HOBBIX
CUTyaluiAX.

K koH1ty o06y4enust B 8 kiacce y ooydaromierocst 0yny copMUpOBaHbI CISAYIONINE MPEAMETHBIC Pe3YIbTATHI 10 XUMHUH:

®  PACKPBIBATh CMbIC]I OCHOBHBIX XMMUYECKHX MOHATUN: aTOM, MOJIEKYJIa, XUMUUYECKHH 3JIEMEHT, IPOCTOE BELIECTBO, CII0)KHOE BELIECTBO,
cMmech (OHOPOAHAs U HEOIHOPOIHAs ), BAJIGHTHOCTb, OTHOCUTEJIbHAS aTOMHAsi M MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIeCTBa, MOJIb,
MOJISIpHAsi Macca, MaccoBas A0JIsI XUMUUYECKOI'0 3JIEMEHTa B COEIMHEHUH, MOJISIpHBIN 00bEM, OKCUJ, KUCIIOTa, OCHOBAHUE, COJIb,
AIIEKTPOOTPHUIIATEIIEHOCTD, CTENICHh OKUCIICHHSI, XUMUYECKasl PeaKlusl, KIaCCU(PUKAIHS PEaKIUi: PeakKlui COeTNHEHHS, PEaKIIUU
pa3IoKEHUs, pEaKIK 3aMeIICHUs, peaKi 00MEeHa, K30~ M SHIOTEPMHUYECKIE PEAKIINU, TETUIOBOH APPEKT peakuu, SApo aToMa,
3JIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, painyc aTOMa,XUMHUECKasi CBsI3b, IIOJIIPHAS U HETOJIIPHAsL KOBAJICHTHAs CBSI3b, HOHHAS

CBA3b, MOH, KATHUOH, daHUOH, paCTBOP, MAaCCOBAasd JOJIsI BCHIICCTBA (HpOHeHTHaH KOHI.[CHTpaLII/ISI) B PaCcTBOPE;

¢ HWUIIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U IMPUMCHSATD OTU IMOHATHA ITPU OMMMCAHUHN BCIICCTB U UX npeBpameHHﬁ;

®  CIOJIB30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTaBNIEeHUs (OPMYJI BELIECTB U YPaBHEHUN XMMHUYECKUX PEaKIIHii;

® OIIpCAC/IATH BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCINMHCHHUAX, CTCIICHb OKHCJICHUA 2JICMCHTOB B 6I/IHapHI)IX COCINHCHUAX,

MIPUHA]JIEKHOCTD BELIECTB K ONpeAeNEHHOMY KJlacCy COeMHEHHH 1Mo popMyiiam, BU XMMHUUECKOHN CBS3U (KOBAJICHTHAsl U MOHHAs) B

HCOPTaHNYCCKUX COCIUHCHUAX,



packpeiBath cMbIci [lepuonuueckoro 3akona J{.J1. MeneneeBa: 1eMOHCTpUPOBATh IOHUMAHUE IEPUOANYECKON 3aBUCMOCTH CBOWCTB
XMMHUYECKHX 3JIEMEHTOB OT UX I0JI0’KeHHs B [lepronndeckoli cucteme, 3aKOHOB COXPAaHEHHs MacChl BELECTB, IIOCTOSHCTBA COCTAaBA,
ATOMHOMOJIEKYJISIPHOTO YUEHUSs, 3aKOHa ABOTaIpo, ONUCHIBATh U XapaKTepu30BaTh TabmuuHyto ¢popmy Ilepuoanaeckoit cucteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3inyarh MOHATHUS «TJIaBHast moArpymnmna (Arpynmna)» u «mobdouyHas noarpymnmna (brpymnmna)», Mansie u 60nbmne
HEepUOJIbl, COOTHOCUTh 0003HAaYeHHUs1, KOTOpble UMeroTcs B Tabnuue «Ilepuoanyeckas cucrema xumuueckux anemeHToB J[.M. Menneneea»
C UUCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUECKUX JIEMEHTOB (COCTaB U 3apsj A1pa, 00Iee YUCIO IEKTPOHOB U

pacIpeieneHue Ux 10 3JIEKTPOHHBIM CII0sIM);

KJ'IaCCI/I(bI/II_II/IpOBaTL XUMHUYCCKHEC 3JICMCHTBI, HCOPIaHUYCCKHUEC BCIICCTBA, XUMHWYCCKUC PCAKIIUU (HO YHUCIY U COCTABY YYAaCTBYHOLIUX B

PEaKIfy BEUIECTB, 10 TeIUIOBOMY 3 (deKTy);

XapaKTEpUu30BaATb (OHI/ICBIBaTB) O6H_[I/Ie XUMHUYECKHE CBOMCTBA BEILIECCTB Pa3JIMYHBIX KJIACCOB, IIOATBCPIKAAA OIIMCAHUC IIpUMEPAMHA

MOJICKYJIAPHBIX ypaBHeHPII’I COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKHI/Iﬁ;

IMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTHU OT UX KAYCCTBCHHOI'O COCTaBa, BOSMOXXHOCTH MPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/IfI B

Pa3JINYHBIX YCIIOBUSAX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JI0JIF0 XUMUYECKOT0 3JIEMEHTa M0 popmyJie
COEIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPAaBHEHHIO XUMUYECKOM peaKuu; IPUMEHSATh OCHOBHBIE
OTepalliy MBICIIUTENILHON AATEIbHOCTU — aHAJIU3 M CUHTE3, CpaBHEHUE, 0000I1IeHne, CUCTEMaTH3aIHI0, KJIaCCHU(PUKAIINIO, BBISBICHHUE
IIPUYNHHOCIIEACTBEHHBIX CBA3EH — I U3YUEHNUs CBOICTB BEILIECTB U XUMUUYECKUX PEAKLUM, €CTECTBEHHOHAYYHBIE METO/IbI TIO3HAHUS —

Ha0JI0/IeHue, U3MEepEeHNe, MOJEIMPOBAHNE, SKCIIEPUMEHT (peaJIbHbIN 1 MBICIIEHHBIH);



e cIel0BaTh IPaBUJIaM MOJIb30BaHUS XUMUYECKO MOCY10i U 1a00paTOpHBIM 000PYJOBAaHUEM, a TAKXKE MpaBUiIaM o0pallleHus ¢ BelleCTBaMU
B COOTBETCTBUU C UHCTPYKLUSIMH I10 BBITOJIHEHHUIO Ja00OPAaTOPHBIX XMMHUECKUX OIBITOB IO MOJIYYSHUIO U COOMPaHHIO ra3000pa3HbIX
BEIECTB (BOAOPO/Ia U KUCIOPO/Ia), IPUTOTOBJICHHUIO PACTBOPOB C ONPEEIEHHON MacCOBOM J10JIei pacCTBOPEHHOTO BEIIECTBA, MNIAHUPOBATH
Y TIPOBOJIUTh XUMUYECKHE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEI0UYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB (JIAKMYC,

dbenondTanenH, METHIOPAHXK U APYTHE).

2. Cogep:xaHue NporpaMMal

HavajbHble IOHATHSA U 3aKOHBI XMMHH
Tena u BemectBa. CBONCTBA BEIIECTB. DTAJTOHHBIE (PU3NYECKHE CBOMCTBA BEIIECTB. MaTepuaibsl M MaTepuaioBeeHne. Poiab XuMun B )KU3HA
coBpeMeHHOro obuiectBa. OTHOIIEHHE 00IIECTBA K XUMHUM: XeMOopmiIus 1 xeMopoOus.

Metoap! n3yuenust xumun. Habmonenue. DxcniepumenT MozaenupoBanue. Mozenu MaTepuanbHble U 3HAKOBBIE WM CUMBOJIbHBIE.

I'a3bl. Kunkoctu. TBEpable BemiecTBa. B3aumHble mepexonbl MeXy arperaTHbIMU COCTOSIHUSMHU BEIECTBAa: BO3TOHKa (CyOuiuMmanus) u
Jecyonumanysi, KOHASHCAIUs ¥ UCTIapEHHEe, KPUCTAILTH3AINS U TUIABJICHUE.

®dusnueckue sBiaeHUsA. UucThle BellecTBa M cMecu. ['OMOreHHble M rereporeHHble cMecH. CMmecHu ra3o00pasHble, KUAKHE U TBEPIbIC.
CrniocoOblI pa3ziesieHusi CMeceil: eperoHka, Wil JUCTHIIISIUS, OTCTauBaHue, GUIbTPOBaHKE, KPUCTAIIIN3aLUs WM BhITapuBaHue. Xpomarorpadus.
[TpumeHeHHe 3TUX clIOcOOOB B TaOOPAaTOPHOM MpPaKTHKE, HAa IPOU3BOJICTBE U B OBITY.

XuMudeckue 3JaeMeHTbl. ATOMBI M Mosekyibl. IIpocTeie u cioxHble BemiecTBa. AoTponusi Ha mpumepe Kuciaopoja. OCHOBHBIE
MIOJIO’KEHUSI aTOMHO-MOJIEKYJIIpHOTO yueHus. Monbl. BemecTBa MOIEKYIAPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUSL.

3Haku (CHMMBOJIBI) XMMHYECKUX 3JeMeHTOB. WHpopmaius, KOTOpyH0 HECYT 3HAaKM XUMHUYECKHX 3JIEMEHTOB. OJTUMOJIOTHS Ha3BaHWM
HEKOTOPBIX XHUMHUYECKUX dyieMeHTOB. [lepuoanyeckas Tabmuma xumudeckux osiemeHToB J[. WM. MenneneeBa: KOpPOTKOMEPUOIHBIN U
JUIMHHONIEpUOAHBIN BapuaHThl. [lepuoas! u rpynnel. ['naBHas u nobounas noarpymnmnsl, uiau A- u b-rpynnsl. OTHOCHTENbHAsS aTOMHAs Macca.

Xumnueckue Gopmyinsl. Uunekcel u ko3¢ punuentsl. OTHOCUTENBbHAS MOJEKYIsIpHas Macca. MaccoBast OISl XMMHUYECKOTO 3JIEMEHTa B
coenuHeHuH. MHpopmaius, KOTOpyI0 HECYT XUMUYECKUE (POPMYJIBI.

BanentHocts. CTpykTypHble (QOpMynbl. XHUMHUYECKHE 3JIEMEHTHI C IIOCTOSHHOW W TIEPEMEHHOM BaJIeHTHOCThIO. BbIBOI (opmyssl
coeMHEHUs 1o BajleHTHOCTH. OmnpezeneHue BaJIEHTHOCTH XMMHUYECKOro 3jeMeHTa o gopmyse BemiectBa. CocTaBieHHe Ha3BaHUI COEAMHEHUH,
COCTOSIIIMX U3 ABYX XUMUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

XuMHuueckue peakuuu. PeareHTel M MpoaykThl peakiuu. [Ipr3Haky XMMHMYECKUX PEakUHW. YCIOBHS WX IPOTEKAaHUS M IMPEKpPALICHUS.
Peakuuu ropenus. Dk30TEpMUUECKUE U SHIOTEPMUUECKHE PEAKLINN.



3aKOH COXpaHEHMs Macchl BeleCTB. XUMHUYeckue ypaBHeHHs. COCTaBlIeHME XMMUYECKMX ypaBHeHuil. MHpopmanus, KOTOpyro HECET
XUMHYECKOE YpPaBHEHHUE.
Knaccugukanus XuMHUUeCKUX peakLui 110 cOCTaBy U YUCIY peareHTOB M MPOAYKTOB. THUIlbl XMMHUYECKUX peakuuil. Peakiuu coequnenus,

pasioKeHus, 3aMenIeHus 1 ooMeHa. Karanuszarops! u karaims.

Hemoncmpayuu

e Koseknus MaTepuaioB U U3ACIUN U3 HUX.
Mopenu, UCTIONIb3yeMble Ha YpOKax (pu3uku, OMOIOTHHU U reorpadum.
OOBEMHBIE U HIAPOCTEPKHEBBIE MOJIENH HEKOTOPBIX XMMHUECKHUX BEILECTB.
Mopenu KpUCTAIIINYECKUX PEIIETOK.
Cobupanue mpudopa JJs MoIydeHHs ra3a v MPOBEpKa €ro repMeTHIHOCTH.
Bosronka cyxoro npfa, noja uin HadTaluHa.
ArperaTHble COCTOSIHUS BOJIBL.
Pa3nenenue qByx HECMEIINBAIOIINXCS JKUJKOCTENW € IOMOIIBIO IE€TIUTEIbHON BOPOHKH.
Juctunnsatop u ero padora.
YcranoBka a1 puiabTpoBaHus U €€ paboTa.
VYcTaHoBKa /171 BelIapuBaHus U e€ padora.
Kounexnust 6bITOBBIX IPUOOPOB A1 PUIBTPOBAHUS BO3AYXA.
Paznenenue kpacsiero BemiectBa giomacrepa ¢ IOMOLIbI0 MeTo/1a OyMaXKHON XpoMaTorpadpum.
Monenu amioTpOonHbIX MOAU(GUKALUN YIIIepoia U CephI.
ITomy4yenue o30Ha.
Hoprpetst 1. 5. Bepriennyca u JI. . Menzeneesa.
KopoTkoneproHblil ¥ JUIMHHONIEPUOAHBIA BapUaHTHI epruoandeckor cucremsl /. 1. Menneneesa.
KoHcTpynpoBaHne mapocTepKHEBBIX MOJEIEH MOJIEKYII.
Anmnapar Kunna.
PaznoxeHne Ouxpomara aMMOHHUSI.
['openue cepbl 1 MArHUEBOM JIEHTBHI.
IToptpetsr M. B. Jlomonocosa u A. JI. JIaByasbe.
OnbIThI, HJUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACChI BEILIECTB.
['openue docdopa, pacTBOpeHHE TPOAYKTa TOPEHUS B BOJIE M UCCIIEAOBAaHHUE MTOJYYEHHOTO PaCTBOPA JIAKMYCOM.
B3auMozeincTeue CONIIHOW KUCIIOTHI C LIMHKOM.
[Tonryuenue rugpokcua menu(Il) u ero paznoxeHue npu HarpeBaHUHU.



Jlabopamopnusie onvimut

* O3HaKOMJIEHHUE C KOJUIEKIMEHN 1a00paTOpHOM MOCYIbI.

* [IpoBepka repMeTHYHOCTH TpUOOpa AJIsl OTYyYEHUS Ta30B.

* O3HaKOMJIEHUE C MUHEpallaMH, 00pa3yIOIIMMU TPaHHT.

* [IpuroroBiieHre TeTEPOreHHON CMECH MOPOIIKOB CEPHI C JKEJIE30M U UX pa3JieIeHHUE.

* B3aumopelicTBie pacTBOPOB XJIOPHUIOB U HOAMIOB KaJIHsI C paCTBOPOM HHUTpaTa cepedpa.

* [Tomyaenne ruapokcuaa meau(Il) u ero B3auMoeiicTBrE ¢ CEPHON KUCIOTOM.

* B3aumogencTBre pacTBOpa COJbI C KUCIOTOM.

* [IpoBepka 3aK0Ha COXpaHEHHS MAacChl BEIIECTB Ha MPUMeEpe B3aUMOICHCTBUS MIETOUU C KUCIOTOM.

* [IpoBepka 3akOHa COXpaHEHHUS MACChl BEIIECTB HA MIPUMEPE B3aUMOJIeHCTBUS 1mI€noun ¢ couibio xene3a(lll).

* Paznoxenue nepokcuia BOJA0poaa ¢ moMoIbio okcuaa Mapranna (IV). 11. 3amemnienue xene3om Meu B MEIHOM KYyTOpOcCe.
Ilpakmuueckue pabomut

1. [TpaBuiia TeXHUKH 0€30MACHOCTH M HEKOTOPBIE BUJIBI paObOT B XUMUYECKOU Taboparopun (KaOMHETEe XUMHUH).

2. HaGmronienue 3a ropsiiieit cBe4oi.

3. AHanu3 nouBsl (aHAIOT PaboThl «OUKCTKA TOBAPEHHOM COMMY).

BaxHelmue npeacraBuTe M HEOPraHM4ecKuXx BemecTs. KoimyecTBeHHbIC OTHOLICHUSI B XMMMH.
CocraB Bo3ayxa. [lonstre 06 00bEMHOI f051€ ((P) KOMITOHEHTA MPUPOIHOM Ia30BOM cMecH — BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA T'a30BOi
cMecH 10 ero 00bEMHOM J1051€ 1 HA00OPOT.
Kucnopona. O3on. [Tonydenne kuciaopoaa. Codupanue u pacrno3HaBaHUE KUCIOPOaa. XUMUYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOJIEHCTBUE C
MeTaJlJIlaMH, HEMETaJlJIaMU U CIIOKHBIMM BelllecTBaMu. [Ipumenenue kuciopoaa. KpyroBopor kuciopoza B mpupoie.
Oxkcupapl. O6pazoBaHre Ha3BaHUN OKCHIOB 10 UX Gopmyrnam. CocraBieHue GopMys OKCHIOB 10 UX Ha3BaHUsIM. [IpencTaBuTenu oKCUIoB:
BOJIa U YTJIEKUCIIBIN ra3, HerameéHasi U3BeCTb.
Bogopon B npupojie. duznueckne 1 XUMUYECKHE CBOWCTBA BOAOPO/A, €ro MOJIy4eHHE U IPUMEHEHHE.
Kucnorsl, ux cocraB u ux kiaccuduxauusa. Wuaukaropel. Tabmuma pactBopumoctd. CepHas M CONsIHas KHCIOTBHI, MX CBOWCTBA U
IIPUMEHEHUE.
Conu, ux cocraB U Ha3BaHUA. PacTBopuMocTh conelt B Boje. [IpencraBurenu coseii: Xxaopua HaTpus, kKapooHat HaTpus, Gocdar KaabLus.
[TocTostnrass ABoragpo. KommdectBo BemectBa. Monb. MonsipHas macca. KpaTHble e€IMHHIBI M3MEPEHUS KOJIMYECTBA BEHIECTBA —
MUJUIUMOJIb U KWJIOMOJIb, MIJIJTUMOJISIPHASI U KMJIOMOJISIPHAsl MacChl BELIECTBA.
Pacuérbl ¢ ncronb30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHASI Maccay, «IIOCTOSIHHAs ABOTaIpo».
3akoH ABorazipo. MossipHblil 00bEM ra3o00pa3Hbix BeniecTB. OTHOCHTEIbHAS INIOTHOCTD T'a3a M0 JPYroMy rasy.
KpaTHble eaHUIIBI U3MEPEHNS — MUJUIUMOJIIPHBIA U KUJIOMOJIIPHBIM 00bEeMBI ra3000pa3HbIX BEILIECTB.
Pacuétsl ¢ ucnoab30BaHNEM MOHATHH «KOJMUYECTBO BEIIECTBA», «MOJISIPHAS MAaccay, «MOJIPHBINA 00bEM ra3oB», «IHCI0 ABOTaAPO».
I'unpocdepa. KpyroBopoT Boasl B pupoae. Pu3ndeckre U XUMHUUECKHUE CBOMCTBA BOJIbI: B3aUMOJICHCTBUE C OKCUIAMH.



OcHoBanus, ux coctaB. PacTBopuMOCTh OCHOBaHUU B Bojie. MI3MeHEHHE OKpacKh HMHAMKATOPOB B IesnouHor cpene. [lpencraButenu
LIEI0YEH: THAPOKCUbI HATPUS, KIS U KAJIBIU.
PactBoputens u pactBopéHHOe BemiecTBO. PactBopsl. PacTtBopenue. I'mapatel. MaccoBas 107 pacTBOPEHHOTO BemiecTBa. Pacuérsl,
CBSI3aHHBIE C UCITOJIB30BAHUEM MOHATHUS «MACCOBAs JI0JIS1 PACTBOPEHHOIO BELIECTBA.
Hemoncmpayuu
Onpenenenue coiep:KaHusi KUCIOpOJia B BO3yXeE.
[Tonydenue kucnopoaa pa3aoKeHUEM IEpMaHraHaTa Kajaus U MepOKCUaa BOAOPOA.
CobOupanue MeTo0M BEITECHEHHUS BO3IyXa W BOJIBL.
PacnoznaBanue kucimopona.
['openne Maruawsi, xeesa, yris, cepsl U pocdopa B KUCIOPOJE.
Konnekimust okcuaos.
[Tomy4yenue, cobupanue u pacro3HaBaHUE BOAOPO/IA.
I"'openue Bogoposa.
B3aumopeiictBue Bogopoaa ¢ okcuaom meau(Il).
Kosnnekiuys MuHepaibHbIX KACIOT.
[IpaBumo paz6aBiieHHs CEPOI KUCIIOTHI.
Komnnexuus comei.
Tabnuia pacTBOPUMOCTH KUCJIOT, OCHOBAaHH U COJIel B BOJE.
HexoTtopsie MeTasibl, HEMETaJUIbl U COCIMHEHHSI C KOJIMYECTBOM BEIIECTBA, PaBHBIM 1 MOJIb.
Monens MosipHOro 00bEMa ra3000pa3HbIX BEIIECTB.
Konnekmus ocHoBaHUM.
Jlabopamopuvie onvimot
* [ITomyTHEHHE N3BECTKOBOW BOJIBI ITPY ITPOITYCKAHUH YIJIEKUCIIOTO rasa.
* [Tonyuenue BOAOpOaa B3aUMOIEUCTBUEM LIUHKA C COJITHOM KUCIIOTOM.
* Pacrio3HaBaHue KUCIIOT € MOMOIIBIO MHIUKATOPOB.
* lI3MeHeHne OKpacKu MHAMKATOPOB B LIEJIOYHOU Cpele.
* O3HaKOMJIEHHE C TpenapaTaMyd JOMallHEW WM IIKOJBHOM amnTe4YKH: PacTBOPAMH IMEPOKCHIA BOAOPOAA, CIHPTOBOM HACTOMKHM HOJA,
aMMHaKa.
Ilpakmuueckue padomol
4. lony4enue, coOupaHue U pacro3HaBaHUE KUCIOPOA.
5. [lonyuyenune, coOupanue u pacro3HaBaHKUE BOJOPOA.
6. [IpuroroBnenue pacTBopa ¢ 3aJJaHHON MacCOBOM J10J1€i paCTBOPEHHOTO BEUIECTBA.




OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeIMHEHM i

O06o061uIeHne cBeeHMI 00 OKCHIaX, NX KIacCU(pUKAIIUU, Ha3BaHUSAX U CBOCTBaX. CIOCOOBI MOTyYEHUsT OKCUIOB

OcHoBaHus, uX Kiaccudukanus, Ha3BaHUS U CBOMCTBA. B3ammopeilcTBue ¢ KUCIOTaMH, KUCIOTHBIMH OKCHJAMHU M COJIIMH. Pa3znoxkeHue
HEPAaCTBOPUMBIX OCHOBaHMU. Cr1oCcOOBI MOJTy4€HUsI OCHOBAHUH.

Kucnorel, ux xnaccupukamus u HazBaHusa. OOmUe XUMHUYECKHE CBOMCTBA KHUCIOT. B3aumMmojeldcTBHE KHCIOT C MeETaJlJIaMHu.
DIEKTPOXUMUYECKUN PsiJl HAIPSDKEHUM MeTallioB. B3aumoielicTBiEe KUCIOT ¢ OKCHJIaMU METaJUIOB. B3aumojelicTBre KUCIOT ¢ OCHOBaHUSIMU —
peakuus HelTpanu3anuu. BzanmoerictBue Kucior ¢ cossimu. [Tonyuenne 6€CKUCTOPOIHBIX U KUCIOPOICOICPKAIIMUX KUCIIOT.

Comu, ux knaccupukanus U CBoOWcTBA. B3ammojeiicTBue coieil ¢ MeTayuiamMu, 0COOEHHOCTH 3TUX peakiuil. B3ammopelicTBue coneit ¢
COJISIMH.

['eneTnueckue psiapl MeTauia U HeMeTasuia. ['eHeTnyeckas CBsi3b MKy KlacCaMd HEOPTraHUYECKUX BEIIECTB.

Jlabopamopnusie onvimut

* B3aumoeicTBre OKCHIa KaJIbIUs C BOJOM.

* [lTomyTHEHHE U3BECTKOBOW BOJBI.

* Peakuus HelTpanu3anuu.

* [Tonyuyenue ruapoxcuaa meau(Il) u ero B3anmopaeiicTBue ¢ KUCIOTOM.

* Paznoxenue ruapoxcuna meau(1l) npu narpesanuu.

* B3anmoecTBHE KMCIIOT C METAJIJIAMH.

* B3aumoencTBrE KUCIIOT C COJISIMH.

* O3HaKOMIICHHE C KOJIJICKIIUEH COIeH.

* Bzaumonetictue cynbhara meau(ll) c sxemesom.

* B3aumogeiicTBHE COJIEH C COJLSIMM.

* ['eHeTHueCKast CBSI3b MEXY KJIaCCaMU HEOPTaHWYECKUX BEIECTB HA IPUMEPE COSTUHEHUN METH.
Ilpakmuueckue padomoi

7. Pemienne sKkCiepUMEHTANIBHBIX 337124 110 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHEHUIN.

Ilepunoanueckuii 3aK0H U NepruoIHYecKas cucreMa XuMuueckux 3ja1eMeHToB JI. . MenpneneeBa. Ctpoenue aroma.
EcrecTBeHHbIe ceMelicTBa XUMHUECKUX 3JIEMEHTOB: IIEJTOYHbIE U IIEJIOYHO3EMENbHbIE METaJlIbl, FaJIOTeHbl, HHEPTHbIE (OJIaropo/IHbIE) Tra3bl.

AmMpotepHOoCTh. AM]OTEPHBIE OKCHUJIBI U THAPOKCH IBI. KOoMITIEKCHBIE COIH.

Otkpsitue Jl. 1. MeHaeneeBbIM IEpUOINYECKOTO 3aKOHA U CO3JaHUE UM NIEPUOANYECKON CUCTEMbI XUMHUYECKUX AJIEMEHTOB.

AToMBbl Kak (opma CyIIeCTBOBAaHUS XMMHMYECKUX 3JeMEeHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUU aTOMOB. JlokazarenbcTBa CIOKHOCTU
cTpoenust aromoB. OnbIThl Pesepdopaa. [lnanerapHas Mozenb CTpoeHUs aToMa.

CocTtaB aTOMHBIX fA1ep: MNPOTOHBL, HEHUTpoHBL. OTHOCHUTENbHAas aToMHas Macca. B3auMoCBS3b MOHATHH «IIPOTOH», «HEUTPOHX,
«OTHOCHTEJIbHAs aTOMHAs Maccay.



Muxkpomup. DieKkTpoHbl. CTpOEHUE SJIEKTPOHHBIX YPOBHEN aTOMOB XMMUYECKUX 3J1eMeHTOB 1—20. [loHsTHE O 3aBEpIIEHHOM 3JIEKTPOHHOM
YPOBHE.
N3oTtonbl. ®usnveckuii cmbica cuMmBoauku [lepuoauyeckoii cucremsl. CoBpeMeHHasi (OpMyJIHPOBKA MEPUOJNUECKOrO 3aK0HA. M3MeHeHus
CBOICTB 3JIEMEHTOB B NIEPHOaX U TPYIIaX KaK (yHKIUS CTPOCHHSI SJICKTPOHHBIX 000JI0UEK aTOMOB.
XapakTepucTUKa 3JIeMEHTa-MeTajula ¥ dJeMEeHTa-HeMeTallla 10 UX MOJI0XKEHHUIO B MEPUOIUYECKON CUCTEeME XUMHUECKUX 31eMeHToB Jl. 1.
Menneneesa.
Hemoncmpayuu
e Paznuunbie Gpopmbl TAOIUI] TEPUOTUNIECKON CUCTEMBI.
e  MoaenupoBanue nocTpoeHus nepuoaudeckon cucremsl /1. . Menneneena.
e Mopenu aTOMOB XUMUYECKUX JIEMEHTOB.
e Moaenu aTOMOB 3JIeMEHTOB 1—3-T0 TIepHOIOB.
Jlabopamopnuie onvimot
* [Tomyuenne ampoTEpHOTO THIPOKCUIA U UCCIETIOBAHNE €TO CBOWCTB.

XuMnyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIUH.

Honnas xumuueckas cBa3b. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB M HeMmeTaioB. CxeMbl 00pa30BaHMs MOHHOW CBSI3U JUIsl OMHApHBIX
coeauHeHui. IOHHBIE KPUCTAJUIMYECKHE PEMIETKH U (PU3MYECKHE CBOMCTBA BEIIECTB C 3TUM THUIIOM pemeTok. [lonsaTue o ¢popmynbpHON enuHuIe
BELIECTBA.

KoBanentHast xumudeckasi CBsi3b. DJEKTPOHHbIE U CTPYKTypHble Qopmyibl. [loHsTie o BaneHTHOcTH. KoBaneHTHash HEMOJSpHAsl CBSI3b.
Cxembl 00pa3oBaHMs KOBAJIEHTHOM CBSI3U JUIsl OMHApHBIX COEIUHEHHH. MOEKyaspHble U aTOMHBIE KPUCTAJUIMYECKHE PEIIETKH U CBOWMCTBA
BEILECTB C ’TUM THUIIOM PEIIETOK.

DNEeKTpOOTpULIATENbHOCTh. Ps anekTpooTpunarenbHocTH. KoBalleHTHas mojsipHas XuMudeckas cBs3b. Jlumosb. CxeMbl oOpa3oBaHus
KOBaJIEHTHOM MOJISIPHON CBSI3U AJI1 OMHAPHBIX cOoeqMHEHU. MonekylnspHble U aTOMHbIE KpPUCTAINIMYECKHE PEIIETKH U CBOICTBA BELIECTB C 3TUM
TUIIOM PEILETOK.

Mertannnueckas XuMU4ecKasi CBsI3b U MeTaJUIMUecKash KpucTamueckass pemérka. CBOMCTBa BELIECTB C 3TUM THUIOM peméTrok. Exaunas
IIPUPOJA XUMUYECKUX CBA3EH.

Crenenb okucneHusi. CpaBHEHHE CTETIEHU OKUCIIEHUS U BaJleHTHOCTHU. [IpaBuna pacuéra creneHei okucieHus no GopmynaMm XUMHYECKHX
COEIMHEHU.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE peakiuu. OnpeneneHue cTeneHeil OKUCIEHUs [UIsl 3JIEMEHTOB, OOpa3yIoLIMX BEIIEeCTBAa pPa3HbIX
KjJaccoB. Peakuumum HMOHHOrO oOMEHa M  OKHMCIHMTEIbHO-BOCCTAHOBUTENbHBbIE peakiuu. OKUCIUTEeNb M BOCCTAaHOBUTENb, OKUCICHUE U
BoccTaHoBJeHHE. COCTaBlIeHHE YpPaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil METO0M JIEKTPOHHOTO OajlaHca.

Hemoncmpayuu
e Buneopparments! u cnaiiapl «MloHHas XUMHYECKas CBSI3b.
e  Kosuleknus BemecTB ¢ MFOHHOM XUMUYECKOH CBA3bIO.



Moieny HOHHBIX KPUCTAINIMYECKUX PEMIETOK.

BI/I,I[GO(bpaFMeHTBI n CJI&fII[I)I «KoBajieHTHasg XUMHU4IecKas CBI3bY.

KOJ'IJ'ICKI_II/IH BCIICCTB MOJICKYJIAIPHOI'O 1 aTOMHOI'O CTPOCHMUA.

MOI[CJ'II/I MOJICKYJISIPHBIX U AaTOMHBIX KPUCTAJUIMYCCKUX peI_HéTOK.
BI/I,I[GO(bpaFMCHTBI n CJ'I&ﬁ,Z[I)I «MeTanandeckass XUMUUYECKas CBI3hY.

Konmexuus «MeTanibl ¥ CILIaBBIY.

B3aumoneiicTBue IMHKA C CEpOH, CONMSHOM KUCIOTOU, Xstopuaom meau (II).

['openne marnus.

B3anmopneicTre XJI0pHOU U CEpOBOAOPOIHON BOABI.

Jlabopamopnuie onvimot

* I3roToBiIeHHE MOJEIIH, WILTFOCTPUPYIOIIEH CBOMCTBA METAJNIMYECKOM CBA3U

3. Temaruueckoe mJIaHMPOBaAHHUE.

Ne HanmenoBanue Bcero W3 Hux
pasnena/ pa3iejioB U TeM 4acoB Ypoku IIpakTuyeckue padorsl | KoHTposbHBIE padoThI
TEMbI
1 HavajabHble MOHATHS U 3aKOHbI XUMHMH 20 16 3 1
2 BaxkHeiiiue npeacTaBuTe 1M HEOPraHMYECKUX 18 14 3 1
BemiecTB. KosinyecTBeHHbIE OTHOLLIEHUS B
XHMHUH.
3 OcHoBHBIE KJIacChl HEOPraHNYeCKUX 10 8 1 1
coeIMHEeHUI
4 Ilepuoauyecknii 3aK0H U MePpUOAHYECKAS 8 7
cucremMa xuMudecknx jaementon 1. U.
Menaeneesa. CTpoeHue aToma.
S Xumuyeckas cBsi3b. OKHCIUTETBHO- 8 7 1
BOCCTAHOBHTEJ/IbHbIE PeAKIIUH.
Pe3epBHbIC ypokHn 4 4
Hroro: 68 57 7 4




YMK «Xumus. 8 kiaace»

1. Xumus. 8 kiace. Yueonuk (aBTopsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Craakos).

. Metonudeckoe nocoowue. 8 kimacc (aBropsl O. C. 'abpuensia, U. I'. Octpoymos, C. A. Cnaakos).

. [Iporpamma kypca xumun s 8—9 kinaccoB o01eo0pazoBarenbHbIX yapexaenuid (aBtopsl O. C. 'adbpuensn, U. I'. Octpoymos, C. A. Crnagkos).
. Pabouas terpans. 8 kimacc (aBropsl O. C. 'abpuensn, C. A. CnagkoB).

. Terpaap nis mabopaTOpHBIX ONBITOB U MpakTHUecKuX padoT. 8 kimacce (aBTopsl O. C. 'abpuensH, 1. B. AkcéHoBa).

. XUMUS B TECTaX, 3a7adax u ynpaxaeHusx. 8 kimacc (aBropsl O. C. 'abpuensH, 1. B. Tpurybyax).
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. DnexTpoHHas popMa yueOHHKA.

HNuTepHeT-pecypcesl
1. http://www.alhimik.ru. TIpencraiens! cieayronme pyOpuKu: COBETH aOUTYPUCHTY, YUUTEII0 XUMHHU, CIIPABOYHUK (OUeHb OOJIbIIas moadopKa
TaOJIUII ¥ CIIPABOYHBIX MATEPUAIIOB), BECENasi XMMHsI, HOBOCTH, OJIMMITHA/IBI, KYHCTKaMepa (MHOTO HHTEPECHBIX HCTOPHUYCCKUX CBEICHHIA).
2. http://www.hij.ru. XXypran «XuMusi 1 )KU3Hb» MOHSATHO U 3aHUMATEIBHO PacCKa3blBaeT 000 BCEM HHTEPECHOM, YTO MPOUCXOAUT B HAYKE U MUPE,
B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html. DnextponHsii XypHan «XUMHKH M XUMHS», B KOTOPOM TIPEICTABICHBI OMBITHI 10 XHUMHU M
3aHMMarTelbHas HH(POPMAIIUS, TIO3BOJISIOIINE YBIEYb YICHHKOB SKCIIEPUMEHTAIBLHON YaCThIO TPEIMETA.
4. http://c-books.narod.ru. BceBo3amoskHast TuTepaTypa 1o XuMHH.

5. http://www.prosv.ru/. ITocoOust anst yqanuxcsi, B TOM YHCIIE JUTsl MOATOTOBKH K uToroBoi arrectanuu (OI'D u EI'D), MeToaudeckue mocooust st

yUUTENEH, HaydHO-TIONYJ/ISIpHAs IMTepaTypa Mo XUMHUH.

6. http://1september.ru/. )Xypuan npenHnasHadueH He TOJBKO Ui yuuTeneid. B HEM mpeacTaBieHO OOJBIIOE KOJMYECTBO pabOT YUYECHHKOB, B TOM
YHCIIC UCCIIE0BATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Becepoccuiickuii NIKOJIBHBIN MOPTAT CO CCHUIKAMU Ha 00pa30BaTENIbHBIC CANThI 10 XUMHH.

8. www.periodictable.ru. Coopuuk crateii 0 XUMHYECKHX JIEMEHTaX, HIUTIOCTPUPOBAHHBIH IKCIIEPUMEHTOM.
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