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HopmaTtuBHBIMH OCHOBaHMSAMHU JIJIsI COCTABIICHUS pabo4eil mpOTpaMMBbl SBIISIOTCS CIEYIOLINE
JOKYMEHTBI:

1. ®enepanbHblii 3ak0H OT 29.12.2012 Ne 273-®3 «O06 obpasoBanuun B Poccuiickoii
Denepauuny.

2. @enepanpHas oOpa3oBaTellbHAs MpOrpaMMa OCHOBHOTO oOmiero o0Opa3oBaHUS,
yTBEpXkACHHas MpuKazoM MunucrepcTsa npocseuieHuss PO ot 16.11.2022 Ne 993

3. @enepalibHbIil TOCYJAapCTBEHHbI 00pa30BaTENbHbIN CTAaHAAPT OCHOBHOIO OOIIEro
oOpa3oBaHus, YTBEPKICHHBIN NpukazoM MunucrepcTBa npocsenieans PO ot 31 mas
2021 1. Ne 287

4. CII 2.4.3648-20 «CaHuTapHO-3NIUJEMHUOJIOTHYECKUE TpeOOBaHMUS K OpraHu3alusiaM
BOCIIMTaHUS U 00y4EeHHS, OT/bIXa M O3J0POBJICHUS JAETEH U MOJIOJICKI», YTBEPKIACHHBIC
MTOCTAaHOBJICHHEM TJIABHOTO TOCYJapCTBEHHOI'O caHUTapHOTO Bpaya oT 28.09.2020 Ne 28.

5. CaunlluH 1.2.3685-21 «I'urnennueckue HOpMATHBBl U TpeOOBaHUS K OOECIEUEHHIO
Oe3omacHOCTH W (Win) Oe3BpeAHOCTH Uil uenoBeKka (DaKTOpOB cpeabl OOHUTaHUS»,
YTBEp)KJICHHBIE TIOCTAHOBJICHWEM TJIABHOTO TOCYIApPCTBEHHOTO CAaHUTAPHOTO Bpada OT
28.01.2021 Ne 2.

6. OcHoBHass oOpasoBareiibHasE MporpaMma OCHOBHOro ooOmero oOpa3zoBanmst MAOY
«boproiickas COLLD»

7. YcraB MAOY «boprorickas COIL»

Pabouas mporpamma peanmsyercs depes YMK TIabpuensa O.C., Octpoymor WN.I'., Cnagkos
C.A.:

1.Yuebnuk mysa oOmeoOpa3oBaTenbHBIX opraHuzanuii. Xumus. 8 wmacc ['abpuensn O.C.,
Octpoymos IN.T"., CnankoB C.A.:. -M.IIpocsemenne.2021

CornacHo yaeObHomy iany MAOYVY «boptoiickas COI» na 2023-2024 r.r. Ha peaau3aliio
3TOM MPOTPaMMBbI OTBOAUTCS 2 yaca B HeJlet0,68 4acoB B rof .

1. [lmanupyemMblie pe3y/abTAThl OCBOCHUS Y4eOHOI 0 IpeaMeTa

|. Tuunocmmuwie pesynomameor:
1) ocosHanue cBOeil STHUYECKOI MNPUHAIICKHOCTH, 3HAHHEC HCTOPUU XHMHH W BKIAJa
POCCUICKON XUMUYECKOI HayKl B MUPOBYIO XHUMUIO;
2) popmuposanue OTBETCTBEHHOTO OTHOIICHMS K MO3HAHUIO XHMHH, TOTOBHOCTH U
CIOCOOHOCTH O0YYarOUIMXCS K CaMOPA3BUTHIO M CaMOOOPa30BaHMIO Ha OCHOBE H3YYEHHBIX
(akTOB, 3aKOHOB M TEOPUH XUMHUH; OCO3HAHHOTO BBHIOOpPA M IMOCTPOEHHE HHIUBHyaTbHOMN
00pa3oBaTeIbHON TPAEKTOPHH;
3) ¢opmuposanue UENOCTHON €CTECTBEHHO-HAYYHOU KapTHHBI MHpPA, HEOTHEMIIEMOW YacThiO
KOTOPOH SIBJISIETCS] XUMHUUECKasi KapTUHA MUPA;
4) o6nadeHue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BUTHS HAyKH U
0O0I11eCTBEHHOH MPAKTHKH, B TOM YHCIIE U XUMHUYECKHIM;
5) oceoenue coumanbHBIX HOPM, NMPAaBWII TIOBENCHHS, pojed W (OPM COIHMATIBHOW >KU3HU B
cCoLlMyMe, MPHUPOJIE U YACTHOM *KHU3HM Ha OCHOBE HKOJOTHYECKOH KyIbTYpbl U 0€30macHOro
oOpalieHus ¢ BeleCTBAMU 1 MaTepuallaMHu;



6) ¢opmuposanue KOMMYHMKATHBHOH KOMIIETCHTHOCTH B OOIICHMHM CO CBEPCTHUKAMH H
B3pOCIBIMH B Tpoliecce  0oOpa3oBaTelbHOH,  OOIIECTBEHHO  MOJE3HOH,  y4eOHO-
HCCIIEI0BATENILCKOM, TBOPUYECKOH U APYIUX BUIOB JACSITEIHHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnuwie peyromamaoi:
1) onpeodenenue ueneir coOCTBEHHOro OOyYEHUs, MOCTAHOBKA M (HOPMYIHpPOBAaHUE ISl ceOs
HOBBIX 33]1a4;
2) naianupogaHue TIyTEH JOCTIDKCHHS IKEIAeMOro pes3yibTaTta OOy4deHUs XHUMHU Kak
TEOPETHUYECKOTO, TAK U IKCIIEPUMEHTAILHOTO XapaKTepa,
3) coomHecenue CBOMX NCHCTBUI C IUIAHUPYEMBIMH PE3YJIbTATAMH, OCYUeCmeEieHue KOHTPOJIS
CBOCH IEATENBHOCTH B IpOIECcCce IOCTIDKEHUS pe3yabTara, onpedeiienue CIOCOO0OB JEHCTBHMA
MIPH BBITIOJTHEHUH JTAOOPATOPHBIX U MPAKTUIECKUX paOdOT B COOTBETCTBUH C MIPABUIIAMH TEXHUKHU
0e30I1aCHOCTH;
4) onpeodenenue NCTOYHUKOB XMMHUYECKOW HH(MOPMAIIUH, MOJyYeHHE M aHATU3 e€, CO3JaHue
WH(GOPMAIIMOHHOTO MPOYKTA U €ro MPe3eHTAIINS;
5) ucnonv3oeanue OCHOBHBIX UHTEIICKTYaTIbHBIX OINEpAIlMii: aHATU3a ¥ CUHTE3a, CPAaBHCHUS U
cECcTeMaTH3aIuy, 0000IIEHUS M KOHKPETH3AIHH, 6bii6/1eHiUe TIPUINHHO-CIICACTBEHHBIX CBSI3EH H
nocmpoenue JOTHIECKOTO PACCYKICHHSI M YMO3aKITIOUeHUS (MHIYKTUBHOTO, ISAYKTUBHOTO U TI0
aHAJIOTHH ) Ha MaTepralie €CTECTBEHHO-HAYYHOTO COJICPIKAHMS,
6) ymenue co3naBaTh, MPUMEHSATh U IPEOOPA30BHIBATH 3HAKA M CUMBOJIBI, MOJICIIA U CXEMBI JUIS
pelieHrs yueOHbIX U MM03HABATENbHBIX 3a/1a4;
7) ¢opmuposanue W pazéumue SKOJOTUYCCKOTO MBIIIICHUS, yYMEHHE NPHUMEHSITh €ro B
MMO3HABATEIHPHOW, KOMMYHUKATHBHOHW, COLMAIBHOM TMpakTHKe MW  MpodeCcCHOHATBHOU
OpUEHTAIIH.
8) eenepuposanue unei u onpeaeIeHNUe CPeACTB, HEOOXOUMBIX [T UX peai3allnu.

111, IIpeomemmnoie pezyrbmamot 0c60eHUs NPOZPAMMDBL.
Yuenuk nayuumcs:

e  XapaKTepu30BaTh OCHOBHBIE METO/bI IO3HAHMS: HAOIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT;

e OINHUCHIBAaTH CBOMCTBA TBEPABIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIACHAS HX
CYIIECTBEHHbIE TPU3HAKHY;

e pacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKUX TIOHSITUH  «aTOM», «MOJIEKYNay,
«XUMHUYECKHI 2JIEMEHT», «IPOCTOE BEILIECTBOY», «CI0KHOE BELIECTBOY», «BAJCHTHOCTHY,
«XUMHUYECKas peaKIus», UCIONb3ys 3HAKOBYIO CUCTEMY XUMHH;

e pacKpbIBaThb CMBICI 3aKOHOB COXPAHEHHUS MacChl BEIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYISIPHON TEOPUU;

e paznuyaTh XMMHUYECKHE U (PU3UUYECKUE STBICHUS;

e Ha3bIBaTh XMMHYECKUE DIIEMEHTHI,

e ONpEIENATh COCTAB BEILECTB M0 UX (popMysam;

e  ONpEAENATh BaJICHTHOCTh aTOMa 3JIEMEHTa B COEMHEHUSIX;

e ONpEAETATHh TUI XMMUYECKUX PEaKIIHii;

e Ha3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIU;

e BBISIBJISITH MPHU3HAKH, CBUACTEIHCTBYIONIUE O MPOTEKAHWU XUMUYECKOW PEaKIuu TMpu
BBITIOJTHEHUN XMMHUYECKOTO OTIBITA;

e  COCTaBIATH (POPMyYJIBI OMHAPHBIX COEIMHEHUN;

e COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEAKIIHIA,

e coOmroaTh npaBuiia 6€30macHoi paboThI TP MPOBEAECHUH OIIBITOB;

e TOJIb30BATHCS Ja0OPATOPHBIM 00OPYIOBAHUEM H TIOCYIOM;



BBIYUCISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;
BBIUUCIIATH MAaCCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa 0 (hOpMYyIie COSMHEHUS;
BBIYHCIISATh KOJMYECTBO, 0OBEM WIIM MAacCy BEIIEeCTBA MO KOJIUYECTBY, 00bEMY, Macce
peareHToB WK IPOAYKTOB PEAKIIMH;

XapaKTepu30BaTh (PU3NUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEILIECTB: KUCIOpOJa U
BOJIOPO/JIa;

10JIy4aTh, COOMpaTh KUCIOPOJ U BOJIOPOL;

pacrno3HaBaTh OINBITHBIM IYTEMIa3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJIOPOI;
pacKpbIBaTh CMBICII 3aKOHA ABOTajpo;

pacKpbhIBaTh CMBICT TOHATHUM «TEMJIOBOM 3P(HEKT peakium», <«IK30TEPMUUYECKUE
peaKkumy, «3HIA0TEPMUYECKHE PEaKLIUN»;

XapaKTepu30BaTh (PU3NUECKUE U XUMUYECKHUE CBOMCTBA BOJIBI;

PacKpbIBAaTh CMBICT TIOHSITHS «PacTBOPY;

BBIYHCIISITH MAaCCOBYIO JI0JIK0 pAaCTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJISATH PACTBOPHI C ONPEAECIEHHON MacCOBOM J10JI€M pACTBOPEHHOTO BELIECTBA;
Ha3bIBaTh COCTMHEHUS U3yYEHHBIX KJIACCOB HEOPTaHUUYECKUX BEIIIECTB;

XapaKkTepu30BaTh (PU3WYECKWE W XUMHUYECKHE€ CBOMCTBA OCHOBHBIX  KJIACCOB
HEOpPraHWYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBaHUI, COJIEH;

OTPEENATh IPUHAJIEKHOCTD BELIECTB K ONPeIeIEHHOMY KIIacCy COeIMHEHUH;
COCTaBIIATh (POPMYJIbI HEOPTaHUUECKUX COCTMHEHHUI U3yYeHHBIX KJIaCCOB;

MIPOBOJIUTH OIBITHI, MOATBEPKJIAIOIINE XUMHUYECKHE CBOMCTBA HM3YYEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

pacro3HaBaTh ONBITHBIM IYTEMPACTBOPHI KUCIOT M LIENOYEH MO M3MEHEHHMIO OKPACKH
WHJMKATOpPa;

XapaKTEepHU30BaATh B3aUMOCBS3b MEXAY KJIAaCCaMU HEOPTaHUYECKUX COEANHEHU;
PacKpbIBaTh CMbICI IEPUOJUYECKOTO 3aKOHA;

OOBSACHATh (U3MYECKUH CMBICI aTOMHOTO (IOPSIIKOBOTO) HOMEpa XUMHYECKOIrO
3JIEMEHTa, HOMEPOB TPYNIIBI U IEpPUOJAa B NEPUOJUYECKON CUCTEME XUMHUYECKUX
anemenToB JI.M. Meneneena;

OOBSACHATHh 3aKOHOMEPHOCTH HW3MEHEHUS CTPOEHHUS aTOMOB, CBOMCTB JJIEMEHTOB B
npezesax MajiblX HEPUOJIOB U TJIaBHBIX MMOATPYIIII;

XapaKTepU30BaTh XUMHUUYECKUE AJIEMEHTHI (OT BOJOpOJa A0 KallbllMsl) HAa OCHOBE HUX
MoJIokeHus B nepuoaudeckoit cucreme /[.1. MenaeneeBa u 0ocoOEHHOCTEH CTPOEHUS UX
aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUsI aTOMOB INEpBbIX 20 3JIEMEHTOB MEPUOANYECKON CHUCTEMBbI
J.11. MeHpaeneeRa;

PacKpbIBaTh CMbICI MOHITHIN: «XUMHYECKasi CBSI3bY», «AIEKTPOOTPULATENBHOCTDY;
XapaKkTepu30BaTh  3aBUCUMOCTb  (DM3MUECKUX  CBOMCTB  BEIIECTB  OT  THUMA
KPUCTAJUIMYECKOM PEIIETKY;

ONPEeNEeNATh BUJl XUMUYECKOH CBA3U B HEOPraHUYECKUX COCTUHEHUSX;

M300paxkaTh CXEMBI CTPOCHHUS BEIIECTB, OOPA30BAHHBIX PAa3HBIMU BUAAMH XUMHUYECKUX
CBsI3€H;

pacKpbIBaTb  CMBICH TOHATUNA  «HUOH», «OKUCIHUTENb», «CTEMNEHb OKHUCICHUSD)
«BOCCTAaHOBUTEIbY, «OKHCIEHHE), «BOCCTAHOBIICHUEY;

ONpEeNIENATh CTENEHb OKUCIEHUS aTOMa AJIEMEHTA B COSIMHEHUU;

MPOBOJIUTH PEAKIINH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB;



OIIPENEIATh OKUCIUTENDL U BOCCTAHOBUTEIID;

COCTaBJIAITh YPAaBHEHUSI OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN;
KJIaccu(UIMpPOBaTh XUMUYECKUE PEAKIIUU 10 PAa3IUYHbIM MPHU3HAKaM (YHCIO M COCTaB
MCXOJIHBIX BEIECTB U MPOJIYKTOB PEAKLIUH, TEIUIOBOH 3(PdeKT peakuun);
XapaKTEpPHU30BaATh B3aUMOCBSA3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAILIOB;
MIPOBOJUTH OMBITHl IO MOJYYEHUIO, COOMPAHHUI0O M M3YYEHHIO XUMHYECKUX CBOMCTB
ra3000pa3HbIX BEIIECTB: KUCIOPO/a, BOJOPOIA;

pacrno3HaBaTh OIBITHBIM IyTEM ra3000pa3Hble BEIIECTBA: YIIEKUCIIbIN I'a3 U aMMHUAK;
XapaKTEpPU30BaATh B3aUMOCBS3b MEXAY COCTaBOM, CTPOEHUEM U CBOMCTBAMH METAJLIOB;
OLICHUBATh BIIMSHUE XMMHUYECKOTO 3arps3HEHUs OKPYKAIOIIEW Cpelbl Ha OPraHu3M
YEIJIOBEKA,

IrpaMOTHO O0OpalaThCs ¢ BEIIECTBAMU B IOBCETHEBHOM KU3HU.

Yuenuk noJiyuum 603MO4CHOCHMb HAYUUMbCA:

BBIJIBUTaTh U IMPOBEPATh SKCIHEPUMEHTAJIbHO THUIOTE3bl O XUMHUYECKHMX CBOWCTBAX
BEIIIECTB HA OCHOBE HMX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTU BCTYNATh B XMMHUYECKHE
peakiuu, 0 XapakTepe U NpOayKTax pa3IndHbIX XUMUYECKHX PEaKIIHii;

XapaKTepH30BaTh BEIIECTBA IO COCTaBY, CTPOCHHMIO M CBOICTBaM, YCTaHABIIMBATH
MIPUYKMHHO-CIIEJICTBEHHbIE CBSI3U MEX]ly TaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;
MPOTHO3UPOBATh  CHOCOOHOCTh  BEIIECTBA  MPOSABIATH  OKUCIMTEIbHBIE  WIIU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIEHEN OKUCIEHUS 3JIEMEHTOB, BXOSALIUX B
€ro COCTaB;

COCTaBJATh  YpPaBHEHHsI  pEaKIMii, COOTBETCTBYIOIIMX  MOCJIEI0BATEIbHOCTH
MPEBPAIICHUN HEOPraHNYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

UCIIOJIb30BAaTh MPHOOPETEHHBIE 3HAHMS ISl SKOJOTUYECKH I'PAMOTHOIO TOBEICHHS B
OKpYXarollen cpese;

HCII0JIb30BaTh NMPUOOPETEHHBIE KIIIOUEBbIE KOMIETEHIIMH MPU BHIIOJHEHUH MPOEKTOB U
y4eOHO-HCCIeIOBaTeNIbCKUX 3aJad 0 H3YyYEHHIO CBOMCTB, CIOCOOOB IOJy4€HUS U
pacro3HaBaHus BEILECTB;

00BEKTUBHO OLIEHUBATh MH(POPMAIUIO O BEUIECTBAX U XUMUYECKUX Mpolieccax;
KPUTHUYECKH OTHOCHUTHCS K MICEBIOHAYUYHON MH(pOpMaIMU, HEA0OOPOCOBECTHOM pekiiame B
CpeacTBax MaccoBoM nHpopmanuu;

OCO3HaBaTh 3HAYEHHE TEOPETUUECKHX 3HAHMM MO XUMHUU i1 [PaKTUYECKOU
JESTEIbHOCTH YEJIOBEKA;

cO3/aBaTh MOJENU U CXEMbI [yl pElIeHHs yYeOHBIX U MMO3HABATEIbHBIX 33/1aY;

MOHUMATh HEOOXOJMMOCTh COONIOICHUS MPEANUCAHUN, MpPesiaraeMblX B HHCTPYKIIHIX
10 UCHOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U [

2. Conep:kanue y4eOHOr0 nmpeaMera
HavajbHble IOHATHS U 3aKOHBI XMMHH

Tena u BemiecTna. CBoiicTBa BCIIICCTB. OTaloHHEIC (1)I/I3I/IIIGCKI/IC CBOICTBAa BEIIECTB.

Marepuansl 1 MaTepuagoBeieHre. Poiib XUMUH B )KU3HU COBPEMEHHOT0 o0miecTBa. OTHOIIEHHE
oOriecTBa K XUMHH: XeMOPHIUS U XeMO(DOOHsL.

Mertoasl HU3YUCHUA XHUMHU. Ha6.IIIOILCHI/Ie. 9KCHepI/IMCHT MO,Z[CHHpOBaHI/IC. Mogenu

MaTCpHUaJIbHBIC U 3HAKOBBIC UJIN CUMBOJIbHBIC.



I'azer. JKunpkocrtu. TeEpnble BemecTBa. B3auMHbIE Iepexojbl MEXIy arperaTHbIMHU
COCTOSIHUSIMH BEIIIECTBA: BO3TOHKA (CyOnuMaIus) u aecyOonuMariusi, KOHICHC AU U UCTIIapeHue,
KpUCTAJIJIN3alUs U TUIaBJICHUE.

®usnueckue sABJICHUs. YuCThle BENIECTBA U CMeCU. | OMOTe€HHBIE U T€TEPOTCHHBIE CMECH.
Cmecu ra3zoo0pasHeie, xuakue u TBEpHAbIe. CrocoObl pa3fenieHus CMeceid: NMeperoHka, WIu
IMCTWIUISIMS,  OTCTauBaHWe,  (UIBTpOBAaHWE,  KPUCTAUIM3ALMUS  WIM  BBIIAPHBAHHE.
Xpomatorpadus. [IpuMenenne 3Tux croco0oB B 1a00PaTOPHOM MPAKTHKE, HA TPOU3BOJICTBE U B
OBITY.

XUMUYECKUE D3JEMEHTBl. ATOMBI M MOJEKylbl. IIpocThle M CHOXHBIE BeLIECTBA.
AnnoTtponus Ha npuMmepe Kuciaopoaa. OCHOBHbIE TOJOKEHUS aATOMHO-MOJIEKYJISIPHOTO YYEHUS.
Honbl. BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISPHOTO CTPOCHHUSI.

3Haku (CHUMBOJIBI) XUMHUYECKHX OJEMEHTOB. MHQopmamms, KOTOPYIO HECYT 3HaKd
XUMHMUYECKHUX DBJIEMEHTOB. OTHMOJIOTUS Ha3BaHMM HEKOTOPBIX XUMHUYECKHX 3JIEMEHTOB.
[lepuoauueckast Tabnuua xumuueckux snemeHToB [[. M. MenneneeBa: KOpOTKONEPUOIHBIA U
JUIMHHOTIEpUOAHBIN BapuaHThl. [lepuonp! u rpynmnel. [1aBHas v no0OoyvHas MOATPYNIBI UITH A- U
B-rpymnmel. OTHOCUTENIBHASI aTOMHAsL Macca.

Xumuyeckue Qopmyibl. Muaekcsl U kod@duuueHTsl. OTHOCUTENbHAs MOJIEKYISIpHas
Macca. MaccoBas 107151 XHMHUYECKOTO 3JeMeHTa B coenuHeHu. MHpopmaius, KOTOpyro HeCcyT
XUMUYECKre (HopMyIIbI.

BanentHoctb. CTpykTypHBIE (HOpPMYIbl. XHUMHYECKHE DJJIEMEHTBHl C TIOCTOSSHHOW |
MEPEMEHHON BaJICHTHOCTHIO. BhIBOoa QopMyinbl coeauHeHUs MO BajlieHTHOCTH. OmnpeneneHue
BAJEHTHOCTH XMMHYECKOro »3jeMeHTa 1o ¢opmyne BemectBa. CocraBieHHe Ha3BaHUU
COCIMHEHUH, COCTOSIIIMX M3 JBYX XHMHYECKHUX DJIEMEHTOB, II0 BaJCHTHOCTH. 3aKOH
ITOCTOSIHCTBA COCTaBa BELIECTB.

Xumuyeckue peakuuu. PeareHTsl M HOpOayKThl peakuuu. lIpu3Haky XUMHYECKHX
peakuui. YCIIOBUS HMX NPOTEKaHUS W IpeKpameHus. Peakuum ropeHus. DK30TEPMHUYECKUE U
SHAOTEPMHUUYECKUE PEAKIIUH.

3aKOH COXpPAaHEHHs MACCHI BEIECTB. XUMUYECKUE ypaBHEHHs. COCTaBICHUE XMMUYECKUX
ypaBHeHMH. HpOpMaLns, KOTOPYIO HECET XUMHUECKOE ypaBHEHHUE.

Knaccugukanus XuMHUUECKUX peakUMi MO0 COCTaBY M YHUCIYy PEareHTOB U IPOJIYKTOB.
Tunbl XxuMuyeckux peakiuil. Peakuuu coenuHEeHHUs, pas3sioKEHHs, 3aMElIeHHs M OOMeHa.
KaranuzaTopsl 1 karaaus.

JdemoHcTpanum.
e Kouekuus MaTepuaioB U U3JENINN U3 HUX.
e Mopenu, UCrosib3yeMble Ha YpoKax (pu3MKH, OMOIOTHN U reorpaduH.
e OObEMHBIE U MIAPOCTEPIKHEBBIE MOJIENTH HEKOTOPHIX XUMHUYECKUX BEIECTB.
e Mojenu KpUCTAIIIMYECKUX PEHIETOK.
e Cobupanue nmpubopa JUIst MOJY4YEeHHUs Ta3a U MPOBEpPKa €ro Ha FrepMETUYHOCTb.
e Bo3sronka cyxoro sbja, 10/1a Ui HaTaluHa.
e ArperaTHble COCTOSIHUS BOJIBI.
e PaszneneHue AByX HECMEIIMBAIOLINXCA KUIKOCTEN C IIOMOIIBIO IENUTEIbHON BOPOHKHU.
e Jluctunnsatop u ero paboTa.
e VYcraHoBKa s GUIBTPOBaHUA U e€ paboTa.
e VYcTaHOBKa s BBIIApUBaHUS U €€ paboTa.
e Komekius ObITOBBIX PHOOPOB /Uist GUIBTPOBAHHS BO3/TyXa.



e Paznenenue kpacsiero BemecTsa (GpaoMactepa ¢ HOMOIIBI0 OyMaXXHOW XpoMaTorpaduu.
e Mojenu auIOTPOHBIX MOAU(DHUKAINN YTIepoaa U CEpHI.
e [lomydyenue o30Ha.
e Tloprpersl U. 5. Bepuennyca u JI. M. Menneneesa.
e KOpOTKONEPHOIHBIN U JIMHHONEPHUOAHBIM BapuaHThl [lepunonnueckon cucremst 1. .
MenpeneeBa
e KoHCTpyHpOBaHHE IAPOCTEPKHEBBIX MOJIEIEH MOJIEKYIL.
e Anmnapar Kumma.
e PasznoxxeHue Ouxpomara aMMOHHS.
e TopeHue cepbl U MAarHUEBOM JICHTHI.
e Jloptperst M. B. JlomonocoBa u A. JI. JlaByasse.
e OmnbIThl, WILTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChl BEILIECTB.
e Jopenue ¢ocdopa, pacTBOpeHHE TMPOJYKTa TOPEHHUS B BOJE U UCCIEJOBaHHE
MTOJY4EHHOTO PacTBOpa JaKMYCOM.
e BiamMmoaelcTBHE COITHON KHUCIOTHI C ITIMHKOM.
o [lonydyenne runpokcuaa meau(ll) u ero pasnoxenue mpu HarpeBaHUH.
JlabopaTopHbIe ONBITHI.
. O3HaKoMJIEHHE C KOJUIEKIIHEN 1a00paTOPHOM MOCY/IbI.
. [IpoBepka mpubopa Asst HOTyYeHHsI Ta30B Ha TEPMETHUYHOCTb.
. O3HaKoMJIEHHE C MUHEpaJlaMu, 00pa3yIOIIMMH TPaHUT.
. [IpuroroBieHne reTeporeHHON CMECH MOPOIIKOB CEPhI U JKEJIe3a U UX pa3/ielICHNUE.

1
2
3
4
5. B3zaumopeiicTBrue pacTBOPOB XJIOPUAOB U HOAMIOB KaJIMs C pACTBOPOM HHUTpaTa cepedpa.
6. ITonyuenue ruapokcuna meau(Il) u ero B3aumoielicTBE C CEpHON KUCIOTOM.

7. B3auMoielicTBUE pacTBOpPa COJbI C KUCIOTOM.

8. IlpoBepka 3akoHa COXpaHEHHUS MacChl BEIIECTB Ha IpHUMEpEe B3aUMOJICHCTBUS WIEIOYU U
KHUCIIOTBHI.

9. IlpoBepka 3aKOHA COXpaHEHHsI MAcChl BELIECTB HA MPUMEPE B3aUMOJICHCTBUS HIENOUU U COJH
xenesa (I11).

10. Pa3noxkenuwe mepokcHaa BOJOpOJa ¢ MoMoIipio okcuaa mapranma (IV). 11.3amemnienue
KEJIe30M MEM B METHOM KYIOPOCeE.

IIpakTuyeckue padoThl.

1. 3nakoMcTBO ¢ 1abopaTopHBIM 000pynoBaHueM. [IpaBuia TexHuku 6e30macHOCTH Mpu padoTe
B kaOuHeTte xumuu. Hekotopbie BUABI paboT.

2. Amnanu3s noussl (aHasor paboTsl «OYHCTKa TOBAPEHHOM COIINY).

Baxueiimue npeacTaBuTe M HeOPraHnyecKux BemecTs. KojimyecTBeHHbIe OTHOLIEHNS B
XHMHH
Cocras Bozayxa. [Tonsrtue 06 00beMHOM 10J1€ () KOMIOHEHTa IPUPOIHOI ra30BOi cMecH
— Bo3ayxa. Pacuer o0beMa KOMIIOHEHTa ra30BOM CMECH 10 ero 00BbeMHOI J10J1e U Ha000POT.
Kucnopoa. O3on. [lonydenue kucinopoa. Cobupanue u pacro3HaBaHUE KUCIOPO/a.
XuMUYecKre CBOMCTBA KUCIOPO/a: B3aUMO/ICHCTBHE C METAIIJIaMU, HEMETAJUTAMU M CII0KHBIMH
BemiectBamu. [IpuMenenne kucnopoaa. KpyroBopor kucinopojia B mpupo/e.
Oxcunpl. O6pa3oBaHne Ha3BaHUN OKCUIOB 10 UX popmynam. CocraBneHue Gopmyin
OKCHJIOB I10 UX Ha3zBaHUsAM. [IpencraBuTeny OKCUIOB: BOAA M YIJIEKHUCIBIN Ta3, HerameéHas
U3BECTh.



Boaopon B npupone. ®Pu3znueckue U XMMHUYECKUE CBOMCTBA BOJAOPOA, €TI0 MOIYYEHHUE U
MIPUMEHEHUE.

Kucnotsl, ux cocras u ux kiaccuduranys. Maaukaropsl. Tadnuia pacTBOPIMOCTH.
ConsiHas 1 cepHasi KUCJIOTBI, UX CBOMCTBA U MPUMEHEHHUE.

Comnu, ux coctaB 1 Ha3BaHus. PacTBopuMocTh cosei B Boje. [IpencraBurenu comneit:
XJIOpHU/I HATpUsi, KapOoHaT HaTpus, pocdar Kanpuus.

[Tocrostnnas ABoraapo. KonnuectBo Bemectsa. Moabs. Mossipaast macca. Kparaeie
€AMHUIBI U3MEPEHUS KOJTMYECTBA BEIIECTBA — MIIJIUMOJIb U KUJIOMOJIb, MIJLTUMOJISIPHAS U
KHJIOMOJISIPHAsI MacChl BEILIECTBA.

Pacuets! ¢ ucosb30BaHUEM TIOHITHI «KOJTUYECTBO BEIIECTBAY», «MOJISIPHAS MAcCay,
«TIOCTOSIHHAsE ABOTazipo».

3akoH ABoraapo. MoJsipHbIil 00beM ra3o00pa3HbIX BemecTB. OTHOCUTEIbHAS
MJIOTHOCTH OJTHOTO ra3a 1Mo JpYyromy.

KpartHbie equHUIBI U3MEPEHUST — MIJUTUMOJISIPHBIN ¥ KUJIOMOJISIPHBINA 00bEMBI
ra3000pa3HBIX BEIIECTB.

PacueTs! ¢ ucONb30BaHUEM TIOHSITHI «KOJTUYECTBO BEIIECTBAY», «MOJISIPHAS MAaccay,
«MOJIIPHBIN 00BEM Ta30B», KIOCTOSIHHAS ABOTAIPO».

PacueTs! ¢ ucoNb30BaHUEM TIOHSITHI «KOJTMYECTBO BEIIECTBAY», «MOJISIPHAS MAaccay,
«MOJISIPHBIN 00bEM ra30B», «UUCIO0 ABOTAIPON.

I'uapocdepa. KpyrosopoT Boabl B mpupoie. Pu3ndeckrue U XUMUYECKHE CBOWCTBA BOIBI:
B3aMMOJEHCTBUE C OKCUIAMHU.

OcHoOBaHus1, UX cOCcTaB. PacTBOpUMOCTh OCHOBaHHM B BoJie. I3MEHEHNE OKpacKu
WHJMKATOPOB B LIEJIOYHOU cpeze. [IpencraBureny menodei: ruIpoOKCUIbl HATPUs, Kaaus U
KaJIBLIMSL.

PactBopurens u pacrBopénHoe BemiecTBo. PactBopbl. PacTBopenue. ['uapatsl.
MaccoBas 107151 paCTBOPEHHOIO BeniecTBa. PacueTsl, CBsI3aHHbBIE C UCIOJIb30BaHUEM OHATHUS
«MaccoBasi J0Ji1 paCTBOPEHHOIO BEILIECTBAY.

JdemoHcTpanmnu.

e OrmpezaeneHue coOAEpKaHUs KUCIOPOJA B BO3AYXE.
e [lonydyeHue Kucaopoa pa3iokKEHUEM [IepMaHraHaTa Kajius U IepoOKCcHIa BOJOPOa.
e (Cobupanue METOJOM BBITECHEHUS BO3yXa U BO/IBL.
e Pacno3naBaHue KMCIOPOJA.
e ['opeHue MarHus, xelesa, yris, cepbl U Gpochopa B KHCIOpOIe.
e Komekuus oKkcuioB
e [lonmyyenwue, cobupaHue 1 pacro3HaBaHHE BOAOPOIA.
e ['openue Bomopoaa.
e BzaumogpeiictBue Bogoposa ¢ okcugom meau (I).
e Komnekuus MUHEpaIbHBIX KUCIIOT.
e [lpaBuno pazbaBieHUs CepON KUCIOTHI.
e Komnekuus coneil.
e Tabnuia pacTBOPUMOCTH OCHOBAHUH, KUCIIOT U COJICH B BOJIE.
e Hekotopsie MeTaibl, HEMETAJUIBI U COEIMHEHUS KOJIMYECTBOM BEIECTBA B 1 MOJIb.
e Mojenb MOJISIpPHOTO 00beMa ra3000pa3HBIX BELIECTB.
e Komnekuus ocHOBaHUMN
JlabopaTopHbIe ONBITHI.



12. IlomyTHEHHE N3BECTKOBOW BOJBI PU IPOIYCKAHUHU YIJIEKUCIIOTO Ta3a.

13. [lony4yenue BOAOPOAa B3aUMOJCHCTBUEM IIUHKA U COJISTHOM KUCIOTHI.

14. Pacnio3HaBaHue KUCJIOT UHAUKATOPAMH.

15. 3meHeHnune oKpacKyd UHIMKATOPOB B MICIIOYHOU Cpejie.

16. O3nakomiyieHHME C IpenapaTaMd JOMAlllHEW WM LIKOJIBHOM anTeuku — pPacTBOpPAMHU
IIEpOKCUJA BOAOPOIa, CIUPTOBOM HACTOMKH HOJA U HAIIATBIPHOIO CIIAPTA.

IIpakTnuyeckune padoThbl.

3. Ilonyyenue, cobupanue U pacrio3HaBaHUE KUCIOPO/Ia.

4. Ilomyuenue, cobrpanue U paclio3HaBaHUE BOJIOPO/IA.

5. IlpuroroBiieHrE PaCTBOPOB COJIEM C UX 3aJJaHHON MacCOBOM JI0JIEH.

OcHOBHBIE KJIACChl HEOPTAaHMYECKUX COeTUHEeHUH

O0606mmenne cBeneHuit 00 OKcHMIaxX, MX KilaccU(UKAlUM, Ha3BaHUSAX M CBOICTBaXx.
CriocoObl MoTy4eHHsT OKCUJIOB

OcHoBanus, uX KiaaccuuKaIys, Ha3BaHUS U CBOMCTBA. B3ammomelicTBue ¢ KHCIOTaMU,
KHCJIIOTHBIMH OKCHJaMU U coJisMH. Pa3iokeHne HepacTBOPUMBIX ocHoBaHUU. CrocoObl
MOJTy4E€HHS] OCHOBAHUM.

Kucnotsl, ux knaccuduxanuss v Ha3BaHus. OOLMEe XUMHUYECKHE CBOMCTBAa KHCIOT.
B3anMopeiicTBre KHCIOT ¢ MeTaulaMH. OJNEKTPOXUMUYECKHWA psAJl HAIPSHKEHUH METaJIoOB.
B3aunMonencTBie KUCIOT ¢ OKCHIAMHA MeETaUIOB. B3anmMonelcTBrE KUCIOT ¢ OCHOBAHUSIMA —
peaknus HeWTpanu3anuu. BzamMoneicTBue KucaoT ¢ coyisiMu. [lomydenne OeCKUCIOPOAHBIX U
KHUCJIOPOJCOAEPKAIINX KUCIIOT.

Comu, wux xknaccuukausi W CBOMCTBA. BsammojeilcTBue cojel ¢ MeTauiamu,
0COOEHHOCTH ATHX peakuuii. B3anmoaeiictBue cosied ¢ coysiMu.

I'enernueckue psAnpl MeTayla M HeMeTauia. ['eHeTHYeckas CBS3b MEXKIy KiacCcaMu
HEOpPraHUYECKUX BEIIECTB.

JlaGopaTopHble ONBITHI.
17. BzauMoaeiicTBrEe OKCHIA KAJILIHUSI C BOJOM.
18. IlomyTHEHUE U3BECTKOBOM BO/IBI.
19. Peakuus HeWTpanu3alyu.
20. [Nomyyenne ruapokcuaa menu (II) u ero B3aumoeiicTBre ¢ KUCIOTOM.
21. Paznoxenue ruapokcuaa meau (I1) mpu HarpeBanum.
22. BzauMoaelicTBue KHCIIOT C METallIaMU.
23. B3auMoaelcTBUE KHUCIIOT C COJIIMM.
24. O3HaKOMJIEHHE C KOJJIEKIIUEN COJIEH.
25. BzaumopeiictBue cynbdata meau (1) ¢ xenezom.
26. B3auMogeiicTBUE COJICH C COJISIMH.
27. I'eneTnyeckas CBsI3b Ha IPUMEPE COCTUHEHUN MEH.
IIpakTnyeckne padoTsl
6. Perenne skcriepuMeHTANBHBIX 3a7a4.
Ilepuoanyeckuii 3axoH U Ilepuoanyeckas cucrema xumMuieckux diementon JI.H.
MeHeJieeBa 1 CTPOEHHE ATOMA

EcTtecTBeHHBIE ceMeiicTBa XMMHUUYECKHX DJIEMCHTOB: IEIOYHBIC U IICIOYHO3EMEIbHBIC
MeTaJUIbl, TaJOTeHbl, UHEPTHBIE (OaropoHbie) ra3el. AMGoTepHOCTh. AM(OTEpPHBIE OKCUIBI U
ruapokcubl. KoMIiekcHbie comu.



Otkpeitne JI. W. MennaeneeBbiM [lepromueckoro 3akoOHa H  CO3JaHUE WM
[Teproanueckoi CUCTEMBI XUMUYECKHUX AJIEMEHTOB.

ATOMBI Kak ¢opma CyIIECTBOBAHHS XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE CBEICHUS O
CTPOCHHMH aTOMOB. JlOKa3aTenbCTBA CIOXKHOCTH CTpoeHusi artoMoB. OmbiTel Pesepdopna.
[InanerapHast MOJEJIb CTPOEHUS aTOMA.

CoctaB aTOMHBIX siJep: MPOTOHBI, HEUTpoHbl. OTHOCUTENIbHAs aTOMHAas Macca.
B3anmoCBs3b NOHATUI «ITPOTOHY», «KHEUTPOH», KOTHOCUTEIIbHASL AaTOMHASI Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHuE 3JIEKTPOHHBIX YPOBHEH aTOMOB XHMHUYECKHX
anemeHTOB NeNe 1-20. [TonsiTie 0 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

M3oronbl. ®dusnyeckuii cmpica cumBosimku Ilepronmyeckoi cucrembl. CoBpeMeHHas
¢dopmynupoBka Ilepuonnyeckoro 3akoHa. V3MeHeHHs CBOICTB 3JIEMEHTOB B NEpHOJaX U
rpymnmnax, Kak (QyHKIUs CTPOEHUS 3JEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuka »JJIEMEHTa-MeTajlyla M JJIEMEHTa-HeMeTallyla 10 HMX IOJIO)KEHHUIO B
[Tepnoanueckoii cucreme xumudeckux uieMeHToB J[. 1. Menneneesa.

JdemoHcTpaumnu.
e Paznuunbie GOpMBbI TAOIUI] TEPUOINYECKON CUCTEMBI.
e  MopaenupoBanue nocrpoenus [lepuonnueckoii cucremsl Jl. 1. Menaeneena.
e Mojenu aTOMOB XUMHYECKUX 3JIEMEHTOB.
e Mojenu aTOMOB JIEMEHTOB 1—3-T0 TIeproI0B
JlaGopaTopHble ONBITHI.
28. IMonydyenune ampoTEpHOTO THIPOKCHAA U HUCCIIEAOBAHUE €r0 CBOMCTB.

XuMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIul

HNonnas xumuueckasi cBsi3b. MoHbI, 00pa3oBaHHBICE aTOMaMU META/UIOB U HEMETAJLIOB.
CxeMbl 00pa3oBaHUs MOHHOMW CBSI3W Ul OMHApHBIX coeAWHEHUH. MOHHBIE KPUCTANIMYECKHE
peméTku M (PU3UYECKHUE CBOMCTBA BEIIECTB C ATUM TUIOM peméTok. [lonstue o GopmynbHOU
eJIMHUIIE BEIECTBA.

KoBaneHTHas XxuMudecKkas CBs3b. DJIGKTPOHHBIE U CTPYKTypHBbIe (popmyibl. [lonsiTHe O
BasieHTHOCTH. KoBajeHTHas HemoJisspHas CBsi3b. CxeMbl 0Opa30BaHMS KOBAJICHTHOW CBS3U IS
OMHApHBIX coeqUMHEeHH. MolleKynspHble U aTOMHbIE KPUCTAUTMYECKHE PEIIETKH, U CBOMCTBa
BEILIECTB C 3TUM THUIIOM PEIIETOK.

DIIEKTPOOTPUIIATEIBLHOCTE. Psii  anekTpooTpuniareabHOCTH. KoOBajleHTHas MoJjspHas
XUMUYeCKas CBsA3b. JIumoas. Cxembl 00pa30BaHMs KOBAJICHTHOM MOJISIPHOM CBSI3M JIJIsi OMHAPHBIX
coenuHeHU. MoJieKylsapHble U aTOMHBIE KPUCTAJUTMUECKUE PEIIETKH, U CBOMCTBA BEILECTB C
3TUM THUIIOM PELIETOK.

Meramnueckass XUMHUYECKasl CBSI3b W METANIMYECKAs] KPUCTAIMYECKas pelIETKa.
CBoiicTBa BEUIECTB € 3TUM THIOM pemieToK. EauHas npupoja XMMHUUECKUX CBSI3EH.

Crenenb okucinenus. CpaBHEHHE CTEIIEHH OKUCIEHUSI U BalleHTHOCTU. [IpaBuna pacuéra
CTETeHeW OKUCIICHUS M0 (POpMYTaM XUMUYECKUX COeTMHEHUH.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpenesaeHue CTErneHed OKUCICHHS IS
AJIIEMEHTOB, OOpa3yIOIIMX BEIIECTBA pa3HBIX KiaccoB. Peaknuu HWOHHOTO OOMEHa WU
OKHCITUTEIBHO-BOCCTAHOBUTEINbHBIE peakuuu. OKUCIUTENh U BOCCTAHOBUTEINb, OKUCJICHHE U
BoccTtaHoBieHue. (CocTaBiIeHUE YpaBHEHUM OKHUCIHMTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN
METO/I0OM DJIEKTPOHHOTO OanaHca.

JdemoHcTpanmuu.



Buneodparments! u cnaiiapl « loHHAsS XUMHYECKas CBSI3bY.

Kousnexnus BemecTs ¢ HOHHOM XUMHYECKOU CBSA3BIO.

Moieny HOHHBIX KPUCTAIIMYECKUX PEIIETOK.

Buneodparments! u cnaiiapl «KoBaleHTHAsE XUMUYECKasi CBSI3bY.
Kosnexnus BemecTs MOJIEKYJISIPHOIO U aTOMHOTO CTPOCHHSL.

Mogenn MONIEKYJIAPHBIX U ATOMHBIX KPUCTAIMYECKUX PEHIETOK.
BuneodparmenTsl u cnaiiapl «MeTamndecKasi XAMUYECKasi CBSI3b.
Komnexnus «MeTaisl ¥ CIIIaBb».

B3aumonelicTBue 1UHKa ¢ cepoi, COISTHOM KUCI0TOH, xsopuaoM meau (11).

l'openue maruus.

B3anmopeiicTBre XJIOpHON U CEPOBOAOPOTHOMN BOBI.

JlabopaTopHble ONBITHI.
29. UzrortomneHue MOJIEIH, HILTIOCTPUPYIOIIEH CBOMCTBA METAINTMYECKOMN CBS3U

3. TemaTu4eckoe NIIAHUPOBAHUE

Ne HasBanue pasznena KosmuectBo KomnuecTso KomnuecTso
4acoB KOHTPOJIBHBIX MIPAKTUICCKUX
pabot pabot

1. | HaganbHble MOHATHS U 3aKOHEI 17 1 1
XUMUH

2. | Baxwneimme npencTaBuTeNn 17 1 2
HEOPraHMYECKHX BEIIECTB.
KoandecTBeHHBIE OTHOILIEHUS B
XUMUHU

3. | OcHOBHEBIE KIaCCHI 13 1 1
HEOPraHUYECKUX COCTMHCHUI

4. | Ileproanyeckuii 3aKOH U 9 1 -
[Tepuoauueckas cucrtema
XUMHUYECKuX 3jiemenToB .M.
MeHnpeneeBa U CTpPOCHHE aToMa

5. | XuMunueckas CBSI3b. 10 1 -
OKHCIIUTEIIBHO-
BOCCTAHOBHTEJIbHBIE PEAKITUN

6. | Pe3epn 2 - -
HTOTO 68 5 4







4.KaJ1eHz[apH0 - TEMaTUHY€CKOC IVIAaHUPOBaAHUE

Ne HaunmeHnoBanue TeMbl ypoka Hara | Jom.3an
HavanbHble NOHATHS H 3aKOHBI XUMHUH 17
1 [Ipenmer xumuu. Posie XuMuM B )KU3HU YEIIOBEKA
2 MeTo 16l H3y4CHHS] XUMUHU
3 ArperatHble COCTOSIHHSI BEIIECTB
4 [IpaBuna TexHukH 6€30MAaCHOCTH NIPU padOTe B KAOMHETE XUMHUH.
5 ITP Ne 1 3nakomcTBO ¢ 1120. o6opynoBanuem. Habmonenue 3a ropsieit
CBEUOID»
6 ®dusnyueckue BIECHUS - OCHOBA pa3JIeJIeHUsI cMecei
7 ATOMHO-MOJIEKYIISIPHOE YUeHHE. XUMUYECKUE HIEMEHTBI
8 3HaKU XUMHUYECKUX JIEMEHTOB.
9 Xumunyeckue GopmMysbl
10 | BaneHTHOCTH
11 | Xumudeckue peakiuu. [Ipu3HAKU B YCITOBUS UX TPOTECKAHUS
12 | Xumuveckne ypaBHEHUS
13 | 3aKOH COXpaHECHHS MACCHI BEIIECTR.
14 THUIbl XUMUYECKUX pPEaKIHil
15 Tumbl XUMUYECKUX PEAKITUI
16 O6o06menue
17 | KonTtpoarHas pabora
Ba:kHeiilue npeacraBuTed Heopr. BelecTB. KoJl. oTHomenust B xumuu | 17
18 Bo3ayx u ero coctar
19 Kucnopon
20 Oxcuasl
21 Bonopon
22 ITP No2 «Ilomyuenue, coOnpanue U paclio3HaBaHHUE KMCIOPOIa U BOJOPOIa»
23 Kucnotsr
24 Comu
25 KonunuectBo Belecrsa
26 MonspHblii 00beM rasa.
27 Pacy€tbl 0 XMMHYECKUM ypaBHEHUSIM
28 Pacy€Thl MO0 XMMHYECKUM YpaBHEHUSIM
29 Boga. OcHoBanus
30 PactBopbl. MaccoBast 10151 pacCTBOPEHHOTO BEIECTBA
31 [TP Ne 3 ITpuroToBieHue pacTBopa C 3aJJaHHOM MacCOBOM J10JI€H BEIIeCTBa»
32 Pemenue 3amau
33 O6006mmeHne
34 KontponsHas pabora
OcHOBHBIE KJ1aCChl HEOPTAaHUYECKUX COeIMHECHM I 134
35 Oxcupl, uX KiaccupuKaIus.
36 XUMHUYECKHEe CBOMCTBA OKCUIOB.
37 OcHoBaHwusI, UX KJIacCU(UKALIHS.

38

XUMHWYECKUE CBOMCTBA OCHOBAHUM.




39

Kucnotsl, ux kmaccudukanus

40 XUMUYECKUE CBOMCTBA KHUCIIOT.
41 Conum, ux KiaccupuKaIus.
42 XuMHUYEeCKre CBOMCTBA COJIEH
43 I'eneTnyeckas CBSA3b MEXKIY KJIacCaMHU HEOPraHUYECKUX BEIIECTB
44 I'eHeTnyeckas CBsA3b MEK/Y KJIaCCAMH HEOPTraHUICCKUX BEIIECTB
45 [TpakTaeckas pabota Ne 4 PemieHne sKkCriepuMeHTAIBHBIX 33149
46 O06006meHne
47 KonTponbnas pabora
Iep.3axon u [ICXD JI.U. Menae/ieeBa 1 CTPOeHHE aTOMA 9
48 EctecTBeHHble ceMelicTBa XUMHUUECKUX 3JIEMEHTOB. AMPOTEPHOCTh
49 Otkpertue .M. MenneneeBsim [lepronnyueckoro 3akoHa
50 OcHOBHBIE CBEICHUS O CTPOEHHH aTOMOB.
o1 CrpoeHue 2JIeKTPOHHBIX YPOBHEN aTOMOB.
52 [Iepnoanueckuit 3aKOH U CTPOCHHUE aTOMA.
53 XapakTepruCcTHKa dIIEMEHTA TI0 ero MoJIoKeHuIo B [leproauueckoit cucteme
54 3navenue [lepronnueckoro 3akoHa u [leproaguyeckoit cucTeMbl
55 O60061eHne
56 KonTtponsHas pabora
Xumuyeckasi cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIUN 10
S7 WNonnas xumuueckast cBs3b
58 KoBanenTHas xumuueckas CBs3b
59 KoBanentHas nossipHas XUMHUYECKasi CBS3b
60 Mertannuueckas XUMHUYECKast CBSI3b
61 Buaer XuMHU4ecKoil CBsI3U
62 CrerneHb OKUCIICHHS.
63 OKHUCAUTENHEHO-BOCCTAHOBUTEIILHBIC PEAKIINH
64 OKHUCAUTENHEHO-BOCCTAHOBUTEIILHBIC PEAKIINH
65 O6o06meHue
66 Hroropas koHTpoJbHAs paboTa
Pe3eps 2y
67,68 | Pezepr
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