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[TOACHUTEJIbHAS 3AIINCKA

Paboyast mporpamMma 1o XUMHUH Ui OOYYarOIIMXCs € 3aJ€PKKOM MCUXUUYECKOTO
passutus (manee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIEro 0Opa3oBaHUsI COCTaBJICHA Ha
ocHoBe DenepaslbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENIbHOIO CTAaHAAPTa OCHOBHOIO
obmero o6pazoBanms (ITpukaz Munnpocsemennst Poccun ot 31.05.2021 1. Ne 287)
(manee — ®I'OC O0O0), DenepalibHOI aIaNTUPOBAHHON 00Pa30BaATEILHON MPOTPaMMbI
OCHOBHOro  oOmiero oOpa3zoBaHust sl  OOydyaloOIIMXCS €  OTPAaHUYCHHBIMU
BO3MOXKHOCTsIMU 310poBbs (IIpuka3z Munnpocsemienust Poccuu ot 24 Hosiops 2022 1. Ne
1025), denepanpHOM paboueld mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHS 10
yueOHOMY TipenMery «Xumusi», DeaepanbHON NPOrpaMMbl BOCIUTAHHUSA, C YYETOM
pacmpelieJIeHHBIX MO KjaccaM IpOBEPSEMBIX TpeOOBaHUN K pe3yabTaraM OCBOCHUS
®denepallbHOM aJanTUPOBAHHON 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHus AJi1 OOyYarOIIUXCS C 3aJEPKKONM MCUXUYECKOIO Pa3BUTUSAH SJIEMEHTOB
COJEp>KAHMSI, IMPEACTABICHHBIX B YHHUBEPCAJIBHOM KOAU(PUKATOpPE IO XUMHUHU,
Konnenmuu mnpenogaBaHus ydeOHOro mnpeamera «XUMHs» B 00pa30BaTeIbHBIX
opranuzanusx PO, peanusyronux 0CHOBHbIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

YueOublii  mpeamer  «XHMHS» ~ BXOJUT B NPEAMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE MpEeaMETh». B cucTeMe ecTeCTBEHHOHAy4YHOro 00pa3oBaHUs
XUMUS KaK YYEOHBIM MpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHMH 3aKOHOB IIPHUPOJIBI,
(GbOpMHUpPOBAaHUM HAY4YHOW KApTUHBI MHpA, CO3JaHUU OCHOBBI XHMHMUYECKHX 3HAHHM,
HEOOXOJUMBIX ISl TOBCETHEBHOM >XKU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YelioBeKa U OKpYyXaloled ero cpeabl oOpa3a JKU3HU, a TaKkKE B BOCIHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUs XUMHUHM CBSI3aHA C OBJIQJICHUEM XHUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM pabOThl TPU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XMMHUU C APYTHUMU MPEAMETaMHU
HIKOJIBHOTO Kypca.

[Iporpamma BKJtOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOy4arOUIUXCsl U UX
0COOBIM 00pa30BaTEIbLHBIM MOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MpeACTaBICHbl OCHOBOIOIATaOIINEe XUMUYECKHE
TEOPETHUYECKUE 3HaHMUS, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOEHHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUS, IPOTHO3MPOBAHUE CBOWCTB BEIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUM U ITyTE€W yIPaBICHUS MU
B LIEJISIX MOJYYEHHS BELIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YYEHUSI HEOPraHUYECKON XMMHUN COCTABIISIET aTOMHO-
MoOJIeKyJsipHoe yueHue, llepmogmueckuin 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEICHUSIMU O CTPOEHHMU aToMa, BHUJAX XHUMHYECKOHM CBA3U, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEaKIUH.



B u3ydeHun kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
IOPOBEACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX paboOT, OINUCAHUIO PE3YJIbTaTOB
YUYEHUYECKOTO IKCIEPUMEHTa, COOJIIOJIEHUI0O HOPM M IpaBuil Oe30macHoi paboThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus nanHON nporpaMMel B IpoLecce 00ydeHus MO3BOJIUT 00Y4arOIIUMCS
c 3IIP ycBouTh KJIHOYEBBIE XMMHUUYECKUE KOMIIETEHLIMUM M TOHATh pPOJIb U 3HAUYECHUE
XUMHHU CPEU APYTUX HAYK O MPUPOJIE.

N3ydyeHne XuMuu CHocoOCTBYeT (POPMHPOBAHHIO Yy OOy4alOUIMXCA HAYyYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTO INPUMEHEHHSI HAyYHBIX
3HAHWI, OCHOBAHHOIO HAa MEXIPEAMETHBIX CBS3SIX € npeaMeramu «OKpyKaronui
mup», «Dusukay, «buomorus», «l['eorpadus», «Marematuka» u (HopMuUpyeT
KOMIIETEHIIUM, HEOOXOAUMBbIE [Jii MPOJOJDKEHHs oOpa3oBaHuMs B 00JacTH
€CTECTBEHHBIX HayK.

W3ydyeHne XuUMUH CIOCOOCTBYeT pa3BuUTHIO y oOywaroumuxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (YHKIMOHAJbHOW  TIPaMOTHOCTH, YMEHUS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAIMIO, NPEICTABICHHYIO B
pa3ianuHbIX (opMax. 3HAYUMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIIMU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW W3HU; HABBIKOB 30POBOr0 M O€30MaCHOTO IS
YeJI0BeKa M OKPY’Kalolleld ero cpelbl oopasza *U3HH; (POPMUPOBAHUM SKOJOTUYECKON
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:KaHue 0oO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX nMoTpedHocTel oOyvatouuxcs ¢ 31IP. OBnanenune yueOHbIM
MpEeAMETOM «XUMHUS» MPEJICTABISAET ONPEACICHHYIO TPYAHOCTh JJIs 00YYaroIUXCs C
3I1P. D10 cBs3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATEbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMU BHUMAHMS, MaJIBIM 00bEMOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHWM, MOHWKEHHBIM I103HABATEIIBHBIM HHTEPECOM W HHU3KUM YPOBHEM pEUYEBOIO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B U3YYEHUU YYEOHOro mpeameTa «XUMHsH)
HeoOxoaMMa ajganTaius o0bemMa U XapakTepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu oOydaromuxcs, y4eT UX OCOOEHHOCTEW Pa3BUTHS:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H,
MOCTENIEHHOE YCIOKHEHUE N3YYaeMOro MaTepHaia.

[Ipy wu3ydyeHUH XUMHUM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCHCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

Teopernueckuii MaTepuan U3y4yaeTcs B MPOIECCE MPAKTUYECKON NeATETbHOCTH.
[IpeaycMpTpeHO BBIACIEHHE OTAEIbHBIX YpPOKOB Ha peEUIeHWE 3a7ady B CBA3U CO
CJIIOKHOCTBIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranumdeckoe eIuHCTBO
MPAKTUUYECKOM U MBICIUTEIbHOW NEATEIbHOCTH OOYYaIOIIHUXCS Ha YpPOKax XUMHH
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKHUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUH XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)
NOHATUI U (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHMSI MaTepHaa.



Lean u 3a1a4u u3y4yeHus yueOHOro npeamMera « XuMush»

Hns obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHHKOB, OCBAaMBAaIOIINX OCHOBHYIO o0pa3oBaTeIbHyI0 IpOrpaMMmy,
JTOMHUHUPYIOIEE 3HaAUCHUE MPUOOPETAIOT TaKUe IeJIH, KaK:

dbopMHpOBaHWE  WHTEIUICKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYTHUYECTRBY, CAMOCTOSITCIIBHOMY TIPHHITHIO PEIICHUH, CHOCOOHOM aganTHPOBATHCS
K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HAIPABJIICHHOCTh OOYYEHHS Ha CHCTEMAaTHYeCKOe NPHOOIICHHE YydYaluxcs K
CaMOCTOSITEJIbHOW MO3HABATEILHOMN JIEATEIIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
MOo3HaHus, GOPMUPYIONTUM MOTHUBAIIUIO U PA3BUTHUE CLIOCOOHOCTEHN K XUMUH;

o0OecreyeHnue YCJIOBHM, CIOCOOCTBYIOIIUX NPUOOPETCHUIO OOYyYarOIUMUCS
OTbITa PA3HOOOPA3HOMN JESITEIILHOCTH, MIO3HAHUS U CAMOTIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIINM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHUE JIJISl PA3IMYHbBIX BUI0B
NEATEIbHOCTH;

dbopMupoBaHUE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO MUpa
Ha OCHOBAHWM 3HAHUI U OMbITA, IOJYYECHHBIX IPU U3YUEHUU XUMUH;

dbopMupoBaHue y O0Oy4YaIOMIMXCS TYMAHUCTHYECKUX OTHOILICHUH, MOHUMAaHUS
IIECHHOCTH XWUMHMUYECKUX 3HAHUN 71 BBIPAOOTKH SKOJOTHUYECKU II€JeCc000pa3HOro
MOBEJICHUSI B OBITY U TPYIOBOM ACATEIBLHOCTU B ILIENAX COXPAHEHHUS CBOETO 3I0POBbS U
OKpY>Karollel MPUPOTHOMN CPENBI;

pa3BUTHE MOTHBallMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUSI OOIEYETOBEUECKUX IIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOG IS U HAMIPABICHHOCTH JAJIbHEHIIIEr0 00yUeHUSI.

3amaum Kypca XMMHH:

chopMHpOBaTh  IMEPBOHAYAIBHBICE  CHCTEMATHU3UPOBAHHBICTIPEACTABICHUS O
BEIIECTBAX, MX TPEBPAIICHUAX M TMPAKTUYECKOM MPUMEHEHUHU; CIIO0COOCTBOBATH
OBJIQJICHUIO MOHSITUIHBIM anapaToM U CUMBOJIMYECKHUM SI3bIKOM XHUMUU;

MOKa3aTh OOBEKTUBHYIO 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKHW Kak oO0JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, XHWMHUYECKHX MPEBpPAlICHUNA HEOPraHWYECKUX U
OPTraHUYECKUX BEIIECTB KAK OCHOBbI MHOTHUX SIBJICHUN )KMBOW U HEXKUBOU MPUPOJIBL;

c(hopMUpOBaTH OCHOBBI XMMUYECKON TPAaMOTHOCTHU: CITIOCOOHOCTh aHATU3UPOBATH
U OOBEKTHBHO OLICHUBATh >KW3HEHHBIE CUTYyallMU, CBSI3AHHBIE C XUMHUEH, HABBIKAMHU
0e30macHOro 0oOpallleHusi ¢ BELECTBAMH, MCMOJIb3yEMbIMH B MOBCEIHEBHOW >KU3HU;
YMEHHUS aHAJIM3UPOBATh M IUIAHUPOBATH IKOJIOTHYECKU 0€30MacHOe MOBEJCHUE B IEIAX
COXpaHEHHUsI 37I0POBbsS U OKPYXKAIOIIEH Cpeibl;

chopMupoBaTh YMEHHUsI YCTaHABIMBATH CBS3U MEXIY pealibHO HaOII0daeMbIMU
XUMUYECKUMH SIBICHUSIMU M TPOIECCAMH, TPOUCXOAIIMMUA B MUKPOMUPE, OOBSICHATH
MPUYMHBI MHOTOOOPAa3us BEIMIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa M CTPOCHMUS, a
TaKXe 3aBUCUMOCTh IPUMEHEHHUS BELIECTB OT UX CBOMCTB;

CrIoCOOCTBOBaTh MPUOOPETEHUIO OIBITA HKCIONB30BAHUS PA3IUYHBIX METO/IOB
M3YYCHHS BEIIECTB, HAOIIONCHUS 32 UX MPEBPAIICHUSIMH MIPU MPOBEIACHUN HECIOKHBIX
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XUMUYECKUX DSKCIIEPUMEHTOB C HCIONIh30BAaHUEM JIaA0OpAaTOPHOTO OOOPYIOBaHUS U
puoOpOB;

chopMUpOBaTh TPEACTABICHUS O 3HAUCHWU XHMHUYECKOW HAyKH W PEHICHUH
COBPEMEHHBIX IKOJIOTHUECKHX MPOOJIEM, B TOM YHCIIE B IPEIOTBPAIICHUH TEXHOTCHHBIX
M 9KOJIOTUYECKUX KaTtacTpod.

Oco0enHocTH 0TOOPA U aJANITAIME Y4eOHOI0 MATEPHAJIA 110 XUMHHU

1.0160p yueOHOro Marepuaia B COOTBETCTBUM C MNPUHUUIOM JOCTYIHOCTH IpHU
COXpaHEHUH o0LIEro 0a30BOro ypoBHS.

2. JleranpbHOE OOBSICHEHHE MaTepuaia C CUCTEMAaTHYECKUM TMOBTOPOM, MHOTOKPAaTHOM
TPEHUPOBKON B MPUMEHEHUHU 3HAHUI C MCIOJB30BAaHUEM IMPHUEMOB AJITOPUTMU3ALUU U
BHU3YaJIbHBIX OIMOp, 00YUYEHUsSI CTPYKTYPUPOBAHHUIO MaTEpHaIa.

3. Onopa Ha MEXIIPEAMETHBIE CBS3H BOIIPOCOB, U3y4YaEMbIX B Kypce XUMHH, C TAKUMU
yueOHbIMU  mpenMeramu  Kak  «['eorpadusa», «®Pusuka», «buonorus». Uro
M03BOJIAETPACCMATPUBATh OJUH U TOT )K€ yUEOHBI MaTepual ¢ pa3HbIX TOUEK 3pEHMUS,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JYYIIEMY OCMBICIEHHUIO, 00Jiee TPOYHOMY
3aKPEIUICHUIO TIOJyYE€HHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

4. ®opmupoBaHHe y OOyyarolUXcs YMEHUI aHaAIM3UpOBaTh, CPaBHUBATh, 0000IIATH
U3y4aeMblii ~MaTepuaj, IUIAHUPOBAaTh MPEACTOSIIYI0  paboTy,  OCYLIECTBISThH
CaMOKOHTPOJIb.

5. OOpamarb BHHMaHHMEHA NPABWIBHOCTh pPEYEBOr0 O(OPMIICHHS BbICKa3bIBAHUIM
oOyuatomuxcst ¢ 311P.

6. B cBsI3u ¢ OCOOCHHOCTSAMHM TIOBEACHHUSW IeATEIbHOCTH, oOydarommxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPraHM30BAaHHOCTh) HEOOXOJUM CTPOXKAUIIMA  KOHTPOJb
cOOJII0/IEHUS TTPaBUJI TEXHUKH 0€30MaCHOCTH MPHU NPOBEICHUU J1a00paTOPHBIX padoT B
XUMHUYECKOM KaOMHETE.

IlpumepHble BuABI AeATe/bHOCTH oOydawimuxcsas ¢ 3IIP nmpu o0ydenunu
XUMHUH

Copnepxkanue BUIOB JeATeNbHOCTH oOyuatomuxcsi ¢ 3[IP Ha ypokax xumuu
oTmpeseNsieTcss UX 0COOBIMH 00pa3oBaTeIbHBIMHU TOTpeOHOCTSIMU. ClielyeT TPUMEHSTh
BHUJIIBI JICATCIBHOCTH, CIHENU(UYHBIE IS JaHHOW KaTETOPHHM OOYYArOIIMXCS, IS
o0ecrneveHns OCMBICTICHHOTO OCBOEHUS COJIEp>KaHusl 00pa30BaHMsI 110 TPEIMETY:

-YCUJICHUE TIPEAMETHO-TIPAKTHUECKON JISATSILHOCTH C aKTUBU3AIUCH CEHCOPHBIX
CUCTEM;

- YepeIOBaHHWE BHJIOB JACATCIBHOCTH, 3aJCHCTBYIONINX Pa3IMYHBIC CEHCOPHBIC
CUCTEMBI,

- OCBOGHHE MaTepuajia ¢ OTMOpOM Ha aJTOPUTM; «IIOMIATOBOCTH» B U3YYCHUU
Marepuana; WCIOJIb30BaHUE OTIOJHUTEIHLHOM BU3YaldbHOW OMOpPHI (TUTaHBI, OOpa3IlbI,
CXEMBbI, IIIa0JIOHBI, OTIOPHBIC TAOHIIHI).



- J1ns1 pa3Butus y obyuatomuxcs ¢ 3[1P ymenus nenats BoIBOABI, (POPMUPOBAHUS
I'PaMOTHOTO PEYEBOr0 BBICKA3bIBaHMsSI HEOOXOJMMO MCIIONb30BaTh OIOPHBIE CJIOBA U
KJIMLIE.

- OOyueHue CTPYKTYpUPOBAaHUIO MaTepuana: COCTABICHUE PUCYHOUYHBIX U
BepOaJbHBIX CXEM, COCTaBJI€HME TaOJIML, COCTaBJIE€HUE KiIaccUu(UKalu ¢
0003HAaYEHHBIMU OCHOBAHUSAMHU JJIsl KJIacCU(UKAIMM U HAIOJIHEHUE UX MpUMEpPaMU U

Ap.

Mecto yyeOHOro npeamera «XuMus» B y4eOHOM IJIaHe

B coorBerctBUM ¢ @enepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIIbHBIM
CTaHIapTOM OCHOBHOT'O 0OIero oOpa3oBaHUs y4eOHBIM MpeaMeT «XUMHS» BXOIUT B
npeaMeTHyo obnacte «EcTecTBeHHOHAyuUHBIE MPEAMEThD) U SIBISIETCS 00S3aTebHBIM
TUTSL ©3YYEHHUS.

YyeOHbIM MIaHOM Ha €€ u3ydeHue oTBefeHO 136 ydyeOHbIX YacoB — MO 2 4 B
HEJIENI0 B 8 1 9 KaccaXx COOTBETCTBEHHO.

COLEP)KAHUE YUYEBHOI'O ITPEAMETA «XUMMWA»

COAEPXAHUE OBYYEHUA 8 8 KITACCE

[IepBOHAaYAIbHBIE XUMHUUYECKUE TTOHATHS

[Ipenmer xumuu. *Ponp xumuum B ku3HH  4enoBeka. Tema wu
BeliecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. * XUMUS B
cucreme Hayk.*Yucteie BemiectBa U cMecu. CriocoOwl pazgeneHusi cmecei. [IpaBuiia
0e30macHOro OOpallleHus ¢ BEIECTBAMU U JIA0OPaTOpHBIM 000pynoBanueM. *IloHsTue
0 METO/IaX MO3HaHUS B XUMHUU. ™

ATOMBI U MOJEKYJIbl. XUMHUECKUE JIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUUYECKUX
anemMeHToB. OTHOCUTEIbHASI aTOMHAast Macca. [IpocThie U ClloXKHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. *OTHOCUTENbHAS MOJIEKYJIIpHasl Macca. MaccoBasi 0715t
XUMHYECKOTO AJIEMEHTA B COCIUHEHUH.

@usnyeckne M XUMHUYECKUE sBJIeHUs. Xumuueckas peakuus. [IpuszHaku
XUMUYECKUX peaklHil. YpaBHEHHUS] XUMUYECKUX PEAKUUNA. 3aKOH COXPAHEHHSI MacChl
BemecTB. Kiaccudukanus XUMHYECKUX peakiuil  (COeAMHEHUs, PasJIokKEHUs,
3aMelieHus, 0OMeHa).

XUMHYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHUMHWYECKOM IMOCYJIOW, C IPaBUIIAMHU
paboThl B JIa0OpaTOpuu W MpUEMaMH OOpallleHUs ¢ J1abOpaTOPHBIM O00OPYIAOBAHHUEM;
M3y4eHUE UM OINHCaHWE (PU3NYECKHX CBONCTB 00pa3llOB HEOPTaHMYECKUX BEIECTB;
HaOmoieHne puznyeckux (IJIaBlIeHUe BOCKA, TassHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIUSI BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE METHOMN
IIPOBOJIOKH, B3aUMOJCHCTBHE Meja C KHCIOTOM) SIBJICHWM, HAOMIOJACHUE W ONHMCaHUE
MIPU3HAKOB MPOTEKAHUSI XUMUYECKHUX peakIuil (pa3loKeHHe caxapa, B3auMOJICHCTBHE
CEpHON KHCJIOTHI C XJOpHIOM Oapusi, paznoxkenue ruapokcuaa menu (1) npu
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HarpeBaHWH, B3aUMOJICHCTBHUE Kene3a ¢ pacTBopoM comm meau (II));u3ydenne cnocob6os
pas3ieieHus cMecel (C IOMOIIBbI0 MarHuTa, (GYIBTPOBAHKE, BEITIAPUBAHKE, JUCTHILISLIIHS,
XpomaTorpadusi), MpoOBEACHHE OYMCTKHA IOBAPEHHOW COJIM; HAOJIOJCHUE M OIMCAHHC
PE3yJIbTaTOB TIPOBEACHHUS OIbITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHCHUS MAacChl,
CO3/IaHHE MOJICJICH MOJIEKYJI (IIapOCTEPIKHEBHIX ).

Baxnelmue npeacTaBUTENN HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cmeck rasoB. CocraB Bo3ayxa. Kuciopoa — 3JIeMEHT M TIpOCTOE
BemecTBO. Haxoxkenue kucnopoga B mpupoae, Gu3ndeckue U XMMHUYECKHE CBOICTBA.
Peakiuu ropeHHsi MPOCTHIX U CIOKHBIX BemecTB. CIIOCOOBI TOYYCHHS KUCIOPOa B
nabopatopun *m mpombinuieHHOCTU. *[[pumenenune kuciopona. [lorstue 06 okcumax.
KpyroBopot kucnopona B mpupoae. *O30H — ajtoTpornHast MOAU(PHUKAIUS KUCIOPOa.

TennoBoi 3pPexT XuMHUYECKON peaklui, TEPMOXUMHYECKUE YPAaBHEHUS, IK30- U
SHIOTEPMUYECKHUE peaKIUH. TOIIMBO: yrojib U METaH. 3arpsA3HEHHUE BO3yXa, YCUICHUE
NMapHUKOBOTO 3 (PexTa, pa3pylieHue 030HOBOTO CIOs.™

Bonopox — anemMeHT u npoctoe BemecTBo. HaxoxkaeHne Bogoposa B IPUPOJE,
bu3nYecKue 1 XMMUYECKHUEe CBOMCTBA (Ha MpUMEpe B3aUMOJCHCTBUS C HEMETAIJIaMU U
OKCHJIAMU METAJIOB), NMPUMEHEHHE, *CrocoObl nomydeHus. *IloHsTe 0 KHUCIOTax u
COJISIX.

KomuuectBo BemectBa. Monbs. Monsipas macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta3oB. Pacuersl o xummuueckol opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTAa B COEIMHEHUH, KOJIMYECTBA BEILECTBA, MOJSPHON Macchl, MOJISIPHOIO 00beMa
ra3oB. PacuéTbl Mo XMMUYECKUM YPaBHEHUSIM.

*®dusnueckue cBoiicTBa Bojbl.*Boaa. Ee cocTtaB, ctpoeHue u Mosekyssl. *Boaa
Kak pactBoputenb.*PactBopel. *[loHATHE O HACBHIIIEHHBIX W HEHACHIIIEHHBIX
pactBopax. llonsTue pacTBOprUMOCTH BemlecTB B Boje.* Pacuer maccoBoil nonu
BEIlIECTBA B pacTBOpe (MpOLIEHTHAs KOHLEHTpalwus). MaccoBass 1oJis BEIIECTBa B
pacTBope. *XUMHUECKHE CBOMCTBA BOJBI (Pa3lOKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanbius, okcuaoMm cepbl (IV) peakuuu ¢ meramiamMu, KUCIOTHBIMA U OCHOBHBIMU
okcunamu). [lonsitiue 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KU3HU YEIOBEKA.
KpyroBopotr Boawsl B mpupoje.*3arpsiz3HeHHe MpUPOIHBIX BoA. OxpaHa M OYHCTKA
MPUPOJIHBIX BOJ.

Baxmneiimme  kimaccel  HeopraHmyeckux — coeauHeHuil.  Knaccudukxarus
HEOpPraHWYeCKUX coeAuHeHui. OKCUIbl: cocTaB, Kilaccuukamus (KUCIOTHBIE,
OCHOBHBIE, *aM(oTepHbIe, HecolieoOpa3ytolue - Ha npumepe okcunaa yriaepoaa (Il) u
okcuna azota (ll)), Homenknatypa.**I[lonyueHne* MXMMUYECKHE CBOMCTBA OKCHUJIOB
(B3amMopeiicTBHE C BOJOW, KucioTaMu, mienodamu). OcHoBanus. Kiaccudukarus
OCHOBAHUM: WIENOYM M HEPACTBOPUMBIE OCHOBaHUsi. HoMeHkiiaTypa OCHOBaHMM.
duznyeckue M XHMHYECKHUE CBOMCTBA OCHOBAaHWM (B3aMMOJCHCTBHE C OKCHIAMU
HEMETAJJIOB, KUCI0TaMHU, coisimMu). *IlomyueHue ocHoBaHMit. ™

Kucnotsr: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3ndecKkne U XUMUIECKUE
CBONMCTBa (B3aMMOJICHCTBUE C META/UIaMH, OCHOBHBIMH OKCHUJAMHU, OCHOBAHUSIMH,
COJIIMHM, Ha TPUMEPE COJSTHOM W CEPHOM KHCIOT), *crmocoObl mosydeHus.* Psn
aktuBHocth MetaiioB H. H. bekeroBa. Conm (cpegHue): HOMEHKIATypa COJIEH,
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*crnocoObl MOTYyYEeHUS™, B3aUMOJECHCTBHUE COJIEH C METalllaMy, KUCIOTaMU, IIeJI04YaMu
U COJISIMU, TPUMEHEHHUE.

[TousitTie 00 amdoOTEepHBIX THAPOKCUAAX (HA IpHUMeEpPEe LHUHKAW *aTIOMHUHHUS™):
*XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTaAMU U IIEI0YaMHU, PA3JI0KEHUE MPU
HarpeBaHUM) U MOJyUYCHHUE. ™

['eHeTnyeckass CBsI3b  MEXKAY KIacCaMM  HEOPraHMYECKUX  COEAUHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaU€CTBEHHOE ONPEACICHUE COACPKAHUS KUCIOPOaa
B BO3/yX€; MOJyYCHUE U U3yUYCHHUE CBOMCTB KUCJIOPO/a; HAOIIOACHUE B3aUMOICHCTBUS
BEIIIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHUS U MPEKpAIlleHUs TOpeHus (Toxkapa);
03HAKOMJIEHUE C 00pa3liaMu OKCUJOB U OMUCAHUE UX CBOMCTB; MOJYYECHUE U U3YUCHUE
CBOMCTB BOJIOpOJia (ropeHue); HabmtoIeHne o0pasioB BEIIECTB KOJIMYECTBOM | MOJIb;
HcClieIOBaHUE OCOOCHHOCTEN pPacTBOPEHMSI BEIIECTB C Pa3IMYHOM PAaCTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA; B3aUMOJICHCTBUE BOJIbI C MeTa/llaMH (HaTpUEeM U KajbleM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUCOMATEPUAJIOB); OMPEEICHUE PACTBOPOB KHUCJIOT M MIEIOYEH C
MOMOIIbI0  MHJIMKATOPOB; UCCJENOBaHHE OOpa3lloB HEOPraHWUYECKUX BEHIECTB
Pa3IMYHBIX KJIACCOB; HAOMIOJCHUE WM3MEHEHHUs OKPACKHM HHAMKATOPOB B PacTBOpax
KHUCJIOT U IIeJIoYeH; n3yueHue B3aumoaercTBus okcuaa meau(ll) ¢ pactBopom cepHoii
KHUCJIOTBI, KACIIOT C METAJJIAMH, PEAKIIUI HEUTpaIU3aliK; MOJIyYeHUE HEPACTBOPUMBIX
OCHOBaHUM, BBITECHEHHUE OJIHOTO METa/la JAPYrMM W3 pacTBOpa COJIM; peEIIeHue
AKCIEPUMEHTANIbHBIX 3aJlad 1Mo TeMe «BakHelmume Kiacchl HEOPraHUYECKHUX
COCIMHEHUI.

[lepnognueckuii 3akoH U lleprnonnueckas cucrema XuMU4YeCKUX 3aeMeHToB JI. 1.
MenpeneeBa. CtpoeHre aTOMOB. XUMHUYECKask CBsA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIEC PEAKLINU.

[TepBble MONBITKH KiIaccUPUKALIMN XUMUUYECKUX 3y1eMeHTOB. [loHATHE 0 rpynmax
CXOAHBIX JJEMEHTOB (ILEJIOYHbIE U IIEJOYHO3EMENIbHbIE METasllbl, TaJOI€HBI,
WHEpPTHBIC Ta3bl). *DIEeMEHTHhI, KOTOpble o00pa3yloT aM(@OTepHbIE OKCUIBI U
TUAPOKCUIBL. *

Ilepuonnueckuit 3akoH. Ilepuomnueckas cucremMa XUMHUYECKUX DIJIEMEHTOB
1. 1. Menpneneena. KopoTkoneproanas U * IIUHHOTIEpUOTHAS * HOPMBI
Ilepnogmueckoir cucrteMbl xumudeckux snemeHToB [[. . Menneneesa. Ilepuonsl u
rpynmnsl. PU3NYECKUNA CMBICI TOPSIAKOBOIO HOMEpPA, HOMEPOB NEPUOAA WU TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sifiep.*M3oronsl.* Dnektponsl. CTpoeHue
ANIEKTPOHHBIX 00004YeK aTOMOB MepBbIX 20 xumuueckux anemeHToB Ilepuonnueckoi
cucreMbl J[. 1. MenzaeneeBa. XapakTepuUCTHUKAa XUMHUYECKOIO DJJIEMEHTa IO €ro
nonoxenuto B [lepnonnueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB 3JIEMEHTOB MaJbIX MEPUOAOB M IJIaBHBIX
MOATrPYNI, B 3aBUCMMOCTA OT aTOMHOro (TIOpSIAKOBOrO) HOMEpa 3HAYCHHE
ITepuonnueckoro 3akoHa u lleproanYecKON CHCTEMBI XMMUYECKHUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. Jl. V1. MeHaeneeB — yu€Hbli U IpaKJaHUH.™
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Xumuyeckasi cBsi3b. KoBaneHTHas (moJjsipHas W HENOJSpHAas)  CBS3b.
*INEeKTPOOTPUIIATEIIbHOCTh AaTOMOB XUMHUYECKHUX 371eMeHTOB.* loHHAas CBSI3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.

XUMHUYECKUI SKCHEPUMEHT: H3y4YeHUuE o0O0pa3loB BEHIECTB METAUIOB U
HEMETAJIOB; B3aMMOJIEUCTBUE THAPOKCHIA IMHKA C PACTBOPAMHU KHUCIOT U HIEJIOYEH;
IIPOBEJICHUE ONBITOB, UJUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHus, COSTUHEHHUS ).

MexnpenMeTHsIe CBSI3H

Peammsanuss MeXnNpeaMETHBIX CBA3€H IPU H3YYEHUM XUMHUHA B &8 Kjacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHH,
TaK W MOHATHUM, SBJISIOLIMUXCS CUCTEMHBIMU /I OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO1ue ecTeCTBEHHO-HAayyHble NOHATHA: HAy4YHBIA (PakT, TUIOTE3a, TEOpPHUs,
3aKOH, aHaJIU3, CUHTE3, KJacCU(pUKaLUs, NEPUOAUUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJINJ, U30TOIHI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsil, BEIIECTBO, TeEJIO, OOBEM,
arperaTHoe COCTOSIHHME BEUIECTBa, a3, (PU3UUYECKHE BEIUYMHBI, CIUHUIBI U3MEPEHMUS,
KOCMOC, TUTAaHETHI, 3BE€3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE MOPOABI, MOJIE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COAEPKXAHUE OBYUYEHMUS B 9 KIIACCE

BemiecTBo u xumuueckasi peakius

[lepuognueckuii 3akoH. llepuomnueckas cHUCTEMa XUMHUYECKUX DJIEMEHTOB
. . MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIUSI, KAJbLUS U UX COCAUHEHUI B
COOTBETCTBUU C TOJIOKEHUEM 3JIeMEeHTOB B Ilepuoauyeckoil cuctemMe U CTpOEHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHUYECKON CBA3U. THUIBI KPUCTAUIMYECKUX
pemeETOK, *3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIA KPUCTAITMIECKON pEeMIETKY U BUIA
XUMUYECKOU CBA3U.*

Krnaccudukaiys u HOMEHKIIaTypa HEOPTaHUYECKUX BENMIECTB (MEXKIyHApOIHAS U
TpUBHAJIbHAs1). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COEAUHEHUM, FTeHeTUUECKas CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudpukanus XuMUUECKUX PEaKIUi M0 pa3IUYHbIM MpU3HaKaM (110 YUCTY U
COCTaBY YYacCTBYIOIIUX B PEAKIMM BEILECTB, MO TEIJIOBOMY d(PdeKTy, Mo M3MEHEHUIO
CTETICHEH OKHUCIEHUS XUMHUYECKHX DJJEMEHTOB, *TM0 O0O0paTUMOCTHU, IO Y4YaCTHIO
KaTajauzatopa).* DK30- M JHIOTEPMUYECKHE peakuuu. *TepMOXUMHYECKHE
ypaBHEHUA.™



*TlonsiTue 0 cKOpocTH XuMHU4yecKoil peakuuu. [lonarue 00 oOpaTHUMBIX U
HEOOpaTUMBIX XUMHYECKUX peakiusx. [loHATHE O TOMOreHHBIX U TETEpPOTECHHBIX
peakuusx. [lonsiTue o xumMuueckoM paBHoBecur. CMelIeHe XUMUYECKOTO PABHOBECHSI.
®dakTopbl, BIUSIONIME HA CKOPOCTh XMMHUUECKOW peaKIMy U MOJI0KEHUE XUMHYECKOTO
paBHOBECHS.™

OKHCIUTETHFHO-BOCCTAHOBUTEIILHBIE peakiuu, AIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBlieHUe YPAaBHEHUI OKUCIUTEIIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIUi C UCTIONH30BAHHEM METO/1a HIIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOTUTHUECKON TUCCOLMUAIUU. DIEKTPOIUTHYECKAST JUCCOIIUAIMS.
OJEKTPONAUTHI U HEANEKTPOIUTHl. KaTHOoHBI, aHMOHBIL. *MeXaHu3M AUCCOIUAINH
BEUIECTB C PpAa3IWYHBIMU BHUJAMU XUMHYECKOM cBsizu. [loHsTHE O CTeneHH
aucconranyu. *CuiibHbIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakunu noHHOrOo OOMeHa. Y CIOBHS MPOTEKAHUSI PEaKIMii HOHHOTO OOMEHa [0
KoH1a. [lonHbIe U cOKpalEHHbIE HOHHBIE YPAaBHEHUS peaklnid. XMMHUUECKHE CBOMCTBa
KHUCJIOT, OCHOBAaHHMHW U COJIEH B CBETE€ MPEACTABICHUH 00 3IEKTPOIUTUYECKOU
aucconuanuu. Cpena pactBopa. KayecTBeHHblE peaklMM Ha KaTUOHBI M AHUOHBI:
XJIOpUa-, OpoMuUI-, HOAUA-, CyibdaT-, kapOoHAT-, cuIWKaT-, (ocdar- aHUOHBI
TUAPOKCUJI-UOHBI; KaTUOHBI aMMOHMS, MarHus, KajibIUs, aJlOMUHHUS, kene3a (2+) u
(3+), menu (2+), nMHKA, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX.

XUMUYECKUN DSKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPHUCTAJUIMYECKUX
PEIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB M HEMETAIOB (rpaduTa U aiMasa),
CIIOKHBIX BEIIECTB (XJIOpUIa HATpHUs); MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiuu OT BO3JCUCTBUS Pa3IUYHBIX (PAKTOPOB; HUCCIEIOBAHUE
AIIEKTPOITPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIlecCa AUCCOLMAIMH KHUCIIOT, IIEI04Yel U
cojeii  (BO3MOXKHO  HCIIOJIb30BAaHHE  BHJICOMATEPUATOB); TMPOBEICHUE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK MPOTEKAHMS pPEaKIMid HOHHOTO oOMeHa (0Opa3oBaHUE
Ocajika, BbIJIEJIEHUE Ta3a, 00pa3oBaHHE BOJIbl); ONBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuid (TOpeHHe, peakuuu pa3ioxKeHHUs,
COEMHEHMS); PacllO3HABaHUE HEOPTraHMYECKHUX BEIECTB C MOMOIIBI0 KaYeCTBEHHBIX
peaxkiuii Ha HOHBI; PELIEHUE KCIEPUMEHTANIbHBIX 3a/1ad.

HemeTannsl 1 uX cOeAUHEHHUS

OO6miass  xapakTepucTuka TajoreHoB. (OCOOGHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrtpoeHue u (U3MYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB — raJJoT€HOB. XMMHUYECKUE CBOMCTBA Ha MpUMEpe Xjopa (B3aUMOJICUCTBUE C
MeTaJlJlaMM, HEMeTalllaMd —  BOJOPOJOM W  KHUCIOpOJOM,  *mienoyamu™).
XnopoBonopo. CosisiHasi KUCI0Ta, XUMUYECKHE CBOMCTBA, *MoJlydeHUue™, mpuMeHEHHE.
* JleficTBUE XJI0pa U XJIOPOBOJIOPO/Ia HA OPraHM3M uesioBeka.* BakHeuime XJI0puasl U
UX HaXOXJICHHE B TIPUPO/IC.

OO6miast xapakrepuctuka d371eMeHTOB VIA-rpymnmbl. OCOOGHHOCTH CTpOSHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTEPHBIC CTEIICHNU OKUCIICHUS.

Crpoenre m (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJA M CEPBI.
AnnoTpornHple  MOAU(MHUKAIMK KHUCIOpOJa M Cepbl. XHMHUYSCKHE CBOMCTBA CEpbI
(B3amMopeiicTBHE *C HeMeTaulaMu™ — BOJAOPOJAOM M KHCIIOPOJOM, METaJlJIaMH,
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*KOHIIEHTPUPOBAHHBIMH a30THOM M cepHOM kucioTamu).* CepoBOAOPOI: CTPOECHHE,
¢du3nUecKue U XMMHUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIIbHBIE CBOMCTBA).
Oxcubl cepbl Kak MPEACTaBUTEIN KUCIOTHBIX OKCUAOB. CepHast KucioTa: Gu3ndeckue
U XUMHYEecKue cBoicTBa (obOmue u crneuuduyeckue). Conu CepHON KHUCIOTHI,
KaueCTBEHHas peakius Ha cylbdaT-uoH. CepHucras KucioTa. *XuMUYECKUE PEaKlnu,
JeKallie B OCHOBE TPOMBIIUIEHHOTO CcHoco0a TMOJyYeHUs CEepHOM KHUCIOTHI.*
Haxoxnenue cepsl 1 €€ coemMHeHnH B Ipupoie. [IprumMeHneHne cepbl U €€ COCUHEHUN B
ObITYy W B MPOMBIIUIEHHOCTH. *XHMHUECKOE 3arps3HEHHE OKpPYKAIOIIEH Cpesbl
COEIMHEHUSIMU CepbI (KHCIIOTHBIE TOXKIH, 3arPSA3HEHUE BO3/1yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

OOmas xapakTepuctuka 3yeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTpPOCHUs
aTOMOB a30Ta U (ocdopa, XapaKTEpHbIE CTEIIEHU OKHCICHUSI.

A30T, pacnpocTpaHEHHE B MpuUpoje, (U3MYECKHMEe U XHUMHUYECKHE CBONCTBa
(B3auMozelicTBUE C MeETaJUIaMM M HEMETalylaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMHUak: (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(oKHCcnIeHne, OCHOBHBIE CBOWCTBAa BOJHOIO pPAacTBOpa), *MOJlydeHUE™ M NpHUMEHEHHE.
Conmu aMMoOHMS: cocTaB, (U3MYECKHME M XHUMUYECKHE CBOMCTBa (pa3joKeHHeE,
B3aMMOJICIICTBUE €O IeJIoyaMH), NpuMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THas Kuciora, €€ (u3Mueckue M XUMHYECKUEe CBoOMcTBa (oOuiue u
cnenuduueckue), *nonydenue.*Hurpatsl  (pas3nokeHue). A30THUCTas  KHUCIOTA.
Hcnonb3oBaHWe HUTPATOB U COJEM aMMOHHMSI B Kay€CTBE MHHEPAJIbHBIX YIOOpEHUM.
*XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH cpeAbl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JO%K]JIH, 3arPsSI3HEHHUE BO3/TyXa, MOYBBI U BOJOEMOB). *

®ocdop, *amnmorponHsie Moaudukauuu Gocdopa,* puzrnueckue U XUMUUYECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METAJIaMU, HEMETaJUIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupn docdopa (V), oprodochopHas Kuciora:
bu3nUeckue M XUMHYECKHE CBOMCTBa, *momyuenue.**[loHsTHe O MUHEpaTbHBIX
ynoopenusix: HUTpathl u ¢docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoOmas
XxapakTepucTuka 31eMeHToB [VA-rpynnbl. OcOOEHHOCTH CTPOECHUS aTOMOB yTiepoaa U
KpEeMHHsI. BaneHTHOCT M XapaKTEpHbIE CTEIEHW OKHUCIIEHHMsS aTOMOB YIjepoja M
KpeMHHUs1. PacipocTpaneHnue yriieposia B IPpUPOJIE, XapaKTEPHBIE CTENEHU OKUCIICHHUS.

Yrnepon, amwtoTponHbie Moaudukanuu (rpadur, anmaz), dunYeCKUe WU
XUMHUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB (B3aMMOJCIHCTBHE C  MeTajlaMH,
HEMeTaJllaMH, *KOHICHTPUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
Kpyrosopot yriepoaa B npupoje. Okcuabl yriiepojaa, ux (puanyeckue u XUMMHUYECKUE
CBOWMCTBA, IIOJy4Y€HUE W IIPUMEHEHHWE, JIEMCTBUE HA  OpPraHU3M  YeJIOBEKa.
*Jkojoruueckue MpoOJIeMbl, CBs3aHHBIE ¢ okcugoMm yriepona(lV); rumoresa
100aJbHOI0 TMOTEIUICHUST KIMMarta; MapHUKOBBIA 3P dexT.* YronpHas kucioTa U e
cold, HUX  (U3MYECKME U  XHMHYECKHE  CBOICTBa, *nonmyyeHue  u
npuMeHenue. *KauecTBeHHas peakius Ha KapOoHaT-uoHKI. Vcnons30BaHne KapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEIHCKOM XO3SHCTBE.

OOwue mpeacraBieHUss 00 OCOOCHHOCTSIX COCTaBa M CTPOEHUS OPTaHUYECKUX
COCIMHEHMI yriiepoaa (Ha NMpUMeEpe METaHa, 3TUJIEHA, ATaHOJA, YKCYCHOW KHCIOTHI.
*1x coctaB W XuMHUecKoe cTpoeHue. Knaccudukanums oOpraHu4eckux BeIecTB.*
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[TonsiTie 0 OMOTOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaAX, OCNKaxX, yrieBoJax — M HX
pOJIM B JKU3HU 4YeJoBeKa. *MarepuaabHOe €JUHCTBO OPTaHMYECKUX U HEOPTaHUYECKHUX
COETMHEHUN. *

KpemHuuii, ero ¢usmyeckue © XUMHYECKHE CBOMCTBa (Ha THpUMeEpe
B3aUMOJECHCTBHS c MeTallJlaMu U HEMETaJJIaMH ), *nonydyeHue*
unpumeHenue. *CoeuHeHus: KpeMHusl B npupojie. OO1iue npencTaBieHus 00 OKCUe
kpeMHusa(IV) u xpemuueBoit kuciore. Cuiamkarbl, (QU3MYECKUE U XUMHUYECKUE
CBOMCTBA, MOJIyYEHUE U TMPUMEHEHUE B OBITY, MPOMBIIIICHHOCTH (B MEIMUIIMHCKOM,
ANEKTPOHHOM, CTPOMTENBHOW W JAp.). BaxHedmme CTpOUTENbHbIE MaTepHAIIbL:
KepaMHKa, CTEeKJIO, IIeMEHT, OeToH, xene300eToH. [IpobGnemsr  Ge3omacHOTro
WCIIOJIb30BaHUs CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HU. *

XUMUYECKUN HKCIEPUMEHT: H3y4YeHHE OOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBHI, TPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJOPHUI-UOHBI U
HaOIOZIcHUE TMPU3HAKOB HX MPOTEKAHUS; ONBITHI, OTpaxaromue ¢(U3NIECKue u
XUMUYECKUE CBOMCTBA TajJOTEHOB W MX COEAWHEHUW (BO3MOXHO HCIOIb30BaHUE
BHUJICOMATEpPHAJIOB); O3HaKOMJIEHHE ¢ oOpas3lamMu XJOpUAOB  (TaJOTCHUIOB);
O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COCIUMHEHHUSIMHU (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpHUaIoB); HAOIOJIEHUE TIpollecca OOYIJIMBaHUSA caxapa Ioj JeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI, U3YYECHUE XUMUUYECKUX CBOMCTB pa30aBiIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAaUeCTBEHHOM peakiuu Ha Cylb(aT-uoH U HaOIIOACHUE
MpU3HaKa e€ MPOTEKaHUsI;, O3HAKOMJICHUE ¢ PU3NYECKUMU CBOMCTBaMHU a30Ta, hocdopa
Y UX COEIMHEHHI (BO3MOKHO HUCIIOJIB30BAHUE BUIEOMATEPUAIIOB), 00pa3aMu a30THBIX
1 GpochopHBIX YIOOPEHUI; TOJIydYeHUEe aMMHaKa U U3yUYE€HHUE €ro CBOMCTB; MPOBEACHUE
Ka4ueCTBEHHBIX PeakIuii Ha MOH aMMOHUS U PocdaT-uoH U U3yYeHUE MPU3HAKOB HMX
MIPOTEKAHUSA, B3aWUMOJECUCTBHE KOHLUEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MENBIO
(BO3MOXHO HCIIOJb30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUTMUECKUX
peméTok anmMasa, rpaduTa; O3HAKOMJIEHHWE C IMPOIECCOM aJCcOpOIUKU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIJIEM H YCTPOHMCTBOM NPOTHUBOrasa; MOJyYEHHE
YIJIEKUCIIOTO ra3a U U3yYEHUE €ro CBOWCTB; MPOBEICHHE KAYECTBEHHBIX pPEaKUUi Ha
KapOOHAT- ¥ CHWJIMKAT-WUOHBI M U3y4YCHHE MPU3HAKOB MX MPOTEKAHUS; 03HAKOMJICHHE C
MPOAYKIMEN CUIIMKATHOW IMPOMBIILICHHOCTH; PEIICHHE SKCIEPUMEHTAIbHBIX 3a4a4 10
teme «BaxxHenuye HeMeTasuIbl U UX COCTUHEHUSY.

Mertamibl 1 UX COEAMHEHUS

OO0uas XapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJ/VIOB HAa OCHOBAHUU
MX  noyioxkeHuss B llepuoanyeckod  CUCTEME€  XMUMHUYECKUMX  DJIEMEHTOB
. . MenneneeBa u ctpoeHusa atoMoB. CTpoeHue MeTtauioB. Metajuindyeckas CBsi3b U
METAJUINYECKAS] KPUCTALNINYECKAsT PEIIETKA. DJIEKTPOXUMHUYECKUU P HaNpsHKEHUN
MeTajuioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, BOJIOH, KucIoTaMu). *O01mmue crnocoObl mojydeHus: MmetaiioB. [lonstue
0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIiiaBsl (CTalb,
YyTyH, JIOPATIOMUHIMN, OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH . *

[lenounsie meTaiuipl: MojoxeHue B l[lepuoanyeckon cucremMe XUMHYECKUX
anemeHToB J[. . MengeneeBa; crtpoenue aromoB.  HaxoxzaeHue B mnpupoze.
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dusznyeckre W XMMHUYECKHE CBOMCTBA (Ha mpumepe Hatpuss U Kamus). OKCuAbsl U
TUAPOKCUBI HATPUS U Kanud. [[puMeHeHre MEeI0uYHbIX METAJIOB U UX COCIUHEHUIA.

[[lenoyHO3eMeENbHBIE ~ METAUIBI ~ MarHud W KaJbLUW: MOJIOKEHHE
B [lepuognueckon cucreme xumudeckux sneMeHToB Jl. M. Menneneesa; crpoeHue ux
aTOMOB; HaxoxJeHue B mnpupoje. PU3NYECKHUE M XUMHUUYECKUE CBOMCTBA MarHus H
Kanblusa. Baxueilve coerHeHUs Kajdblus (OKCUI, TUAPOKCHI, coyid). *JKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUs. ™

Amomunuii: nonoxxenue B Ilepuoguyeckoil cucTeMe XHMHYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpOEHME aToMa; HaxOXAcHUE B npupone. Puzndeckue Hu
XUMHUYECKHE CBONCTBA alOMHHMS. AMQOTEpHBIE CBOWCTBA OKCHIAa M THUAPOKCUIA
AIFOMUHUS.

Keneszo: mnonoxenue B Ilepmogmyeckonl CHCTEME XUMHUYECKUX JJIEMEHTOB
. 1. MenneneeBa; CTpoeHHE aTroMa; HaxXOXKIECHHE B mnpupone. Pusznueckue u
XUMHUYECKHE CBOMCTBA jkelie3a (B3auMOICHCTBUE C METAJJIaMU, KUCIIOTaMU U COJISIMH).
Oxcunpl, tunpokcuasl u conu xenesa(ll) m kenmesa(Ill): cocrtaB, cBolicTBa
*nosydyeHue.®

XUMHYECKUH 3KCIEPUMEHT: O3HAKOMJICHHE ¢ 0o0pasllaMH METaUIOB U CIUIABOB,
uX (U3NYECKUMU CBOMCTBAMU; U3YUYCHHE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOKHO
MCIIOJIb30BAaHUE BUIEOMATEPHAIOB), OCOOEHHOCTEHN B3aMMOICUCTBUS OKCH/IA KAJIBLIUS U
HaTpUsi C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPUAJIOB); HCCIIEIOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHs Keje3a B KHUCIOpoae (BO3MOXKHO
MCII0JIb30BAaHUE BUIEOMATEPHUATIOB); IPU3HAKOB NMPOTEKAHUS KAaU€CTBEHHBIX PEAKIUI Ha
WOHBI (MarHus, Kajublus, amtoMmuHus, 1uHka, sxenesa(ll) u xeneza(lll), menu(Il));
HaOII0ZICHUE U OMKMCAHKME MPOLIECCOB OKPAIIMBAHUS [JIJAMEHU MOHAMH HATpPHsl, KA U
KaJIbLIMsI (BO3MOKHO HCIIOJIB30BAHME BHJIEOMATEPHANIOB); UCCIENIOBaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHUIA AJTFOMUHUSI U THAPOKCUIA [IUHKA; PEIICHUE dKCIIEPUMEHTATBHBIX
3a7a4 1o teMe « BaxxHenme MeTauibl U UX COCAUHECHUSD.

XUMHS ¥ OKpyXKarowias cpeaa

*HoBble MaTepuanbl M TEXHOJOTHMHU. BeliecTBa M Marepuasibl B MOBCEIHEBHOMN
KU3HM 4YesloBeKa. XHMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHE BEIIECTB U
XUMHUYECKUX peakuuid B ObiTy. [lepBasg momoup NpuU  XMMHUYECKHUX OXOrax
1 oTpaBieHUusIX. OCHOBBI 3KOJIOTUYECKONW T'PaMOTHOCTH. ™

*Xumuyeckoe 3arps3HEHHE OKpYKawllel cpenbl (MpeaesibHas AOMyCTUMAas
koHieHTpaius BemectB — [1JIK). Ponab xuMuu B pelieHuH 3K0JI0rHYeCcKUX npooiaem.™

*TIpupoaHble HWCTOYHHKU YTIEBOAOPOAOB (Yyrojb, HPUPOAHBIA Tra3, HEPTH),
MPOJYKTHI UX MEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIUIEHHOCTH. ™

XUMHUYECKUI HKCIIEPUMEHT: M3y4yeHHE O00pa3loB MaTepHaioB (CTEKIJO, CIUJIaBbI
METaJUIOB, MOJIMMEPHBIE MaTEepHUAaIIbI).™

MexnpeaMeTHbIe CBI3U

Peanuzanust MeXOpeAMETHBIX CBS3€d IMpU HM3YYEHHM XHUMHUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BaHNWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK ¥ MOHATHUM, SABISIOIIMXCSA CUCTEMHBIMHU JUISI OTICIBHBIX MPEIAMETOB €CTECTBEHHO-
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HAyYHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIe TOHSATHSA: Hay4yHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHs, aHAIIN3, CUHTE3, KJIacCU(HUKAIUs, TEPUOINIHOCTh, HAOJIIOICHHE, SKCTICPUMECHT,
MOJICITMPOBaHUE, WU3MEPEHUE, MOJCNb, SBJICHUE, MapHUKOBBIH 3(DQEKT, TEXHOJIOTHS,
MaTepHaIbI.

dusnka: MaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIUJI, HW30TOIIHI,
PagMOaKTUBHOCTD, MOJICKYJA, SJCKTPUUYCCKUN 3apsil, MPOBOAHHUKHU, TOJYIPOBOIHUKH,
TUDJICKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KPUCTA/UIMYECKasl peMETKa, CIUIaBbl, (U3HYECCKUE
BEIIMYUHBI, €AUHUIIBI HU3MEPEHHS, KOCMHYECKOE IPOCTPAHCTBO, IUTAHETHI, 3BE3MBI,
Connre.

buonorus: doTtocunTe3, apixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, T TATEIHLHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC MOPOABI, IOJIC3HBIC
HCKOTIaeMbIE, TOTUIMBO, BOJIHBIC PECYPCHI.

IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

JIMHHOCTHBIE PE3VYJIbTATDI:

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHHUA  MPOTPaMMbl  OCHOBHOIO  OOILEro
o0pa3oBaHMsl JOCTUTAIOTCA B XOJ€ OOYy4YeHUsT XUMUU B €IMHCTBE Y4eOHOU U
BOCIIUTATEIbHOM JESITEIIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMH POCCUHCKUMU
COLIMOKYJBTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TNPHUHITBIMH B
oOuiecTBe MpaBUJaMHM W HOPMaMU TMOBEACHHMS M CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN O0yYarOIIUXCSl.

JIn4HOCTHBIE pE3yNbTATHI OTpaXaroT TOTOBHOCTh oOyuaromuxcs
PYKOBOJICTBOBATBCSI CUCTEMOW IO3UTHUBHBIX LIECHHOCTHBIX OPUEHTALMA M PACIIAPEHUE
OMbITa ACSATENBHOCTU HA €€ OCHOBE, B TOM YHCIIE€ B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOUIIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M
HAay4YHOMY HaCJEAHMIO, TOHUMAaHUS 3HAUYCHHS XHUMHYECKOM HAyKu B IKU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIAJETh JIOCTOBEPHOM HMHQpOpMaLUend o
MEPEOBbIX JOCTHKEHUSX M OTKPBITUSIX MHPOBOM U OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) rpaaaHCKOr0 BOCITUTAHUS:

NPEACTABICHUS] O COLMAIBHBIX HOPMax W MPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHUKATHMBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM, y4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKOW M APYTUX BUAAX NEATEIHHOCTH,
TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM JESITEIbHOCTU MPH BBIMOJIHEHUN yUEOHBIX,
IIO3HABATEJIbHBIX  3a/1ay, BBIIOJIHEHUM XUMHUYECKHX 3KCIIEPUMEHTOB, CO3JaHUU

y‘IC6HBIX ITPOCKTOB, CTPEMJICHUA K B3aMMOIIOHUMAHHUIO M B3aMMOIIOMOIIN B IIPOLECCC
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ATON y4ueOHOW AEATeTbHOCTH, TOTOBHOCTH OIICHHBATh CBOE TOBEIEHUE M IMOCTYIKU
CBOMX TOBAPHILEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSA
NOCJEACTBUN MTOCTYIKOB;

3) LIEHHOCTH HAYYHOTO TO3HAHUS:

MHPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XHWMHYECKOM pEaKLHH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIIOIIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTU HAy4YHOW KapTUHBI MHpa, MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MIPUPOJbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOJHOMN Cpesoil, O
POJIM XMMUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIIPaBJICHHBIX HAa MOJYYEHHE HOBBIX 3HAaHUW IO
XUMHH, HEOOXOUMBIX JIJIs1 O0BSICHEHHUS HA0JI0/1aeMbIX TIPOIIECCOB U SIBJICHHUIA;

MO3HABATENIbHON, WH(POPMAIIMOHHOW W YHUTATEIHCKOW KYJIBTYPBI, B TOM YHCIIC
HAaBBIKOB CaMOCTOATEIbHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIMUTEPATYpPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOYYEHHI0O U IMO3HAHUIO, JHOOO03HATEIBHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K CaMO0OOpa30BaHUIO, IPOEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANPaBICHHOCTH U YPOBHS 00y4€HHUs B JaJIbHEHIIEM;

4) popmupoBaHUS KYJIbTYpHI 310POBbS:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILECHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3/10pOBBII 00pa3 KU3HU, OCO3HAHMSI OCIEICTBUN U HENPUATHS BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUS aJKOrojis, HAPKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOMIo/IeHUs MpaBuil 0E€30MaCHOCTU MPHU OOpAIlEHUH ¢ XMMHUYECKMMHU BEIIECTBAMH B
OBITY U peabHOM )KU3HH;

5) TpyAOBOTO BOCIIUTAHUSL:

MHTEpeca K MPaKTUYECKOMY HM3y4YeHHIO mpodeccuil U Tpyla pa3iudyHOro poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpAa MHIWBUIYaJIbHOU
TPACKTOPUM TMPOJOJDKEHUS O0pa3oBaHMsl € Y4YETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEITHOM
npo(hecCHOHANBHON JEATETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTb
a/IalTUPOBATHCA B MPO(ECCUOHATIBHOM cpenie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTMYECKHU L1€JIECO00PA3HOTO OTHOIICHUS K MPHUPOJAE KaK MCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAaHUSI [IEHHOCTH 3J0POBOr0 U O€30MacHOTO
oOpa3za >KHM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3HMUYECKOMY H
MICUXUYECKOMY 37I0pPOBbIO, OCO3HAHMUSI LIEHHOCTU COOIIOJEHUS MpaBuUil O€30MacHOro
MOBEJEHUS MpU padOTe ¢ BEUIECTBAMU, a TAKXKE B CUTYalUsX, YTPOKAIOUIUX 3/I0POBbIO
W KU3HHU JIIOJICH;

CIIOCOOHOCTH TPHUMEHSATh 3HAHUA, TOJyYyaeMble MNpPU HU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOU CPENOM, MOBBIIMIEHUS YPOBHSA
HKOJIOTMYECKON KYJIBTYPBl, OCO3HAHUS TJO0AJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U MyTel UX peleHus: IOCPEeICTBOM METOA0B XUMHUH;

HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJACTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIBHOM ITPAKTHKE.
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METAIIPE/IMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHbIe pe3yJabTaThl OCBOCHHUS 00pa30BaTEIbHONW TMPOTPAMMBI IO
XVUMHH OTPaKAIOT OBJIAJICHUE YHUBEPCAIbHBIMH TIO3HABATCILHBIMH JICHCTBUSIMHU, B TOM
qHce:

1) Ga30BbIC IOTHUECKHUE ICHCTBUS:

BBISIBIIATH IPUYHHBI U CIICICTBHS MPOCTHIX XUMUYECCKUX SIBICHHI;

OCYIIECTBIISATh CPABHEHHE, KIACCU(DHUKAITNI0O XMMUYECKUX BEIIECTB 0 3aIaHHBIM
OCHOBAHMSM U KPUTEPHSIM JIJIsI YKa3aHHBIX JIOTHUIECKUX OTICpaIiii;

CTPOUTh  JIOTHYECKOE  CYXKICHHUE TIOCNIe  MPEABAPHUTEILHOTO  aHajn3a,
BKJTIOYAIOIIEe YCTAHOBIICHUE MPUIMHHO-CIICJICTBEHHBIX CBSI3EH

CO3/1aBaTh, MPUMEHSATH M MPEOOPA30BBIBATH 3HAKH U CHMBOJIBI, MOJICIIA U CXEMBI
JUTS peIlieHusl yueOHBIX U TTO3HABATENIBHBIX 33/1a4 C MTOMOIIBIO TIE1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE XHUMHUYECKHX TIPOLIECCOB M  HX
MOCJIE/ICTBUSI;

2) 0a30BbIC UCCIICAOBATCIILCKUE ICHCTBHSL:

C MOMOIIIBIO TE/Iarora MPOBOJAUTH XUMUYECKUHN OTIBIT, HECTIOKHBINA IKCIIEPUMEHT,
JUTSI YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa M3YUCHUS, IPHUYNHHO-CIICACTBEHHBIX CBSI3eH
1 3aBUCUMOCTEN 0O0BEKTOB MEXKYy COOOM;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSITENBHO (GOopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OTIBITA;

3) paboTa ¢ uHbOpMAaITUEHi:

BBIIBIIATE JePUITMTHI MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX IJISI PEIICHHS
MOCTaBJICHHOM 3a/1a4u;

npeo0pa3oBbIBaTh WHGOPMAIIUIO U3 OJHOTO BHUJA B APYrou (TabIuIly B TEKCT
H 1Ip.);

UCKATh WK OTOMpaTh MH(POPMALMIO WM JAaHHBIE W3 UCTOYHHKOB C YYETOM
MPEIIOKCHHON y4eOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

OBnaseHne yHUBEpCATbHBIMU YUeOHBIMH KOMMYHUKATUBHBIMU IEUCTBUSIMU:

OpraHU30BHIBATh yUeOHOE B3aMMOJICHCTBHE B TPYIIe (OMpeaeisaTh o0mue e,
pacnpenensaTh PoJii, T0rOBapUBATHCS APYT C APYTOM H T. 1.).

C TIOMOIIBIO TIeAarora WM CaMOCTOSTEILHO COCTABIIATh YCTHBIE W MUCHbMEHHBIC
TEKCTBI C WCIOJB30BAaHUEM WILTIOCTPATUBHBIX MAaTEpPUAIOB ISl BBICTYIICHUS TIEPE.
ayIUTOPUEN;

OpraHU30BbIBaTh yYEeOHOE COTPYJHHYECTBO M COBMECTHYIO JESITCIBHOCTH C
YYHUTENIEM U CBEPCTHHKAMU; pabOTaTh MHIUBHAYAIbHO W B TPYMIE: HAXOAWTH 0OIIEe
pemieHre U paspemarb KOHMIUKTHI Ha OCHOBE COTJIACOBAHMS TMO3MIMK W y4eTa
HWHTEPECOB; (OPMYITHPOBATH, APTYMEHTHUPOBATh U OTCTAaNBATh CBO€ MHEHUE;

OIICHMBATh KAYECTBO CBOETO BKJIaJia B OOIIUI MPOAYKT, TPUHUMATh U Pa3JIeisaTh
OTBETCTBEHHOCTH M MPOSIBIISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA Mepe;] TPYIIIOH.

OBnazeHNe YHUBEPCATHLHBIMU YUYEOHBIMH PETYJISSTUBHBIMU JICHCTBUSMH:

oOHapyxuBaTh # (POPMyIHpPOBATH Y4YEOHYIO MpPOOJIeMy, OMNPEACNsITh IIeIb
y4eOHOM eI TEeNHbHOCTH;

BJIAJCTh OCHOBAMH CAMOKOHTPOJIA, CaMOOIICHKH, WIPHHATHS PEIICHUH W
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OCYIIIECTBIEHHUS OCO3HAHHOTO BHIOOpA B Y4eOHOI U MO3HABATENbHOMN IEATEIbHOCTH;

COOTHOCHUTH CBOW JICHCTBHSA C IJIAHUPYEMBIMH pE3yJIbTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH JEATENIbHOCTH B TpoIlecce JOCTIKEHHs pe3yibTara, OIpenessTh
CTOCOOBI IEHCTBUI B paMKax MpPeJIOKEHHBIX YCIOBUN U TpeOOBaHUMA, KOPPEKTUPOBATD
CBOU JICUCTBUS B COOTBETCTBHH C M3MEHSIIOIIEHCS CUTYalneH;

JaBaTh aJCKBAaTHYIO OLEHKY CUTYAIlMH U NpeJiarath IIaH €€ U3MEHEHHUS;

OpPEIBUAETh TPYTHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IMpPH PELICHHH y4eOHOI
3aj1auu;

NOHMMATh TMPHUYUHBI, M0 KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3ynbrar
JESITEIbHOCTH, OIpPENesITh IMO3UTUBHBIE W3MEHEHUS M HamlpaBleHUs, TpeOyromme
JalbHene paboTsl;

OCO3HaHHO OTHOCHUTbBCS K JJPYrOMY U€JIOBEKY, €r0 MHEHHIO.

INPEAMETHDBIE PE3VJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB 10 OCBOCHHUIO 00S3aTEIbHOTO COJEPKAHMUS,
YCTaHOBJICHHOTO JaHHOW DenepalibHOM paboueld mMporpamMMmoid, BBIACIAIOT: HAYYHbIC
3HaHUSA, YMEHHUSI U CHOCOOBI JEHCTBUH, crenuduyeckue sl ydeOHOro mnpeaMmera
«XuMus», BUABL JEATEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALHH,
peoOpa30BaHUIO U PUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX:

IIPEICTABIICHHE O 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SIBJICHHUI IPUPOIBI,
NOHMMAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HayKu Kak oOjacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyJIbTypbl U NPAKTUYECKOM
JESTEIbBHOCTH 4YeJIOBEKa B YCIOBHUSX COBPEMEHHOIO OOIIECTBA; MOHMMAHHUE MeECTa
XUMUH CPEIIU JPYTUX €CTECTBEHHBIX HAYK;

BJIJICHUE OCHOBAMM IMOHATHUMHOIO aIlllapaTa U CUMBOJIMYECKOrO SI3bIKA XUMUH
JUTSL COCTaBIIEHUs (POPMYJT HEOPTAHUUYECKHUX BEILIECTB, YPABHEHUN XUMUYECKUX PeaKUuid
(c omopoil Ha aJropuT™M Y4YeOHBIX JEUCTBUM); BIAJEHUE OCHOBAMH XHUMHYECKOU
HoMmeHkJaTypbl (IUPAC u TpuBHaNbHON) M yMEHHE HMCHOJB30BaTh €€ ISl PEIICHUS
y4eOHO-TI0O3HABATENbHBIX 33/1a4 C MOMOILIBIO YUHUTENSA; YMEHUE HCIOJIb30BATh MOJAEIU
JUIsT OOBSICHEHMS] CTPOCHUS aTOMOB M MOJIGKYJ 1O ajroOpuTMy C OMNOpOM Ha
OnpeaeIeHUS;

MPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHUE C MOMOUIbIO YUUTENs
IIPUMEHATh CUCTEMY XHMHUYECKMX 3HAHWM Uil YCTAHOBJICHUS B3aUMOCBSA3EH MEXIY
W3YYEHHBIM MaTE€pUaJOM M MpU MOJYYEHHH HOBBIX 3HAHUW, a TaKXKe B IIpolecce
BBIMIOJTHEHUsSI Y4E€OHBbIX 3aJaHUil M Tpu pabdoTe C MCTOYHMKAMH XUMHUYECKOU
uH(pOpMaIUU, KOTOPast BKIIOYAET:

BAKHEUIINE XUMUYECKHE TOHATHS: XUMUYECKHN D3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE€ M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJISIpHAs MAacChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIPHBIA 00bEM, OKCHJ, KUCJIOTa, OCHOBaHUE, COJNb (CpemHss),
XUMUYECKash peaKlus, pPEeaKUuu COCAUHEHUS, PEaKUUU Pa3JIOKEHUs, PEaKIUU
3aMelleHHs], peakuu oOMeHa, TeroBol 3 (eKT peakuuu, dK30- U IHAOTEPMUUYECKUE
peaklMu, pacTBOpP, MAacCOBas J0JiI XUMUYECKOIO 3JI€MEHTa B COECIMHEHUU, MacCOBas
JI0JI1 ¥ TIPOLIEHTHAsI KOHLIEHTpaIUsl BEIIECTBA B PACTBOPE, SIAPO aTOMa, AIEKTPUUECKUI
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CIOW aToma, aToMHas OpOWTa b, paglyC aToMma, BAJCHTHOCTh, CTETICHb OKHUCIICHHS,
XUMUYECKasl CBS3b, AIEKTPOOTPUIIATEILHOCTD, MOJIAPHAs U HETMOJSpHAsl KOBaJeHTHAas
CBs3b, MOHHAsl CBS3b, METAJUIMUECKas CBs3b, KpPUCTAUIMYECKas pelieTka (aToMmHas,
MOHHAs, METa/UInYecKasi, MOJEKYJIspHas), WOH, KaTHOH, aHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, AJIEKTPOJUTHYECKAss JIMCCOLMAlMsA, pEaKIUuu HOHHOro oOMeEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIIMHM, OKHUCIHUTEIb U  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBJICHUE, BJIEKTPOJIU3, XUMHUUECKOE paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE pPEaKIMH, CKOPOCTh XMUMHUYECKOM peaKIWU, KaTaau3aTtop, MpPeaesibHO
nonyctumas koHnentpauus (I11IJ1K), koppo3ust MeTannoB, CrjiaBbl;

OCHOBOTIOJIAralOIINE 3aKOHBI XUMUHU: 3aKOH COXpaHeHus Macchl, [lepuoanueckuii
3akoH /[. 1. MeHneneeBa, 3ak0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo;

TEOPUU XUMHUU: ATOMHO-MOJIEKYJSIpHAs TEOPHs, TEOPUSl DICKTPOIUTUYECKOM
JUCCOIMAIINM, a TAaKKE MPEJICTABICHUS O HAYYHBIX METOJAaX IMO3HAHUS, B TOM UHUCIIE
AKCIIEPUMEHTAJILHBIX U TEOPETUUYECKUX METOJIaX MCCIICOBAHUSI BEUIECTB U WU3YUYCHUS
XUMUYECKUX PEaKITnii;

MIPE/ICTABICHUE O TIEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IJIEMEHTOB
(pamuyc aroMma, D3JIEKTPOOTPUIIATETBHOCTH), MPOCTBIX M CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST d7eMeHTOB B [lepuonuueckoit cucreme (B MallbIX MepUofax M TJIABHBIX
MOJATPYIINAX) U AJIEKTPOHHOT'O CTPOCHUSI aTOMa; YMEHUE OOBACHSTH CBSA3b MOJIOKCHUS
sanemeHTa B llepuoanyeckoil cucTeMe€ C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj f1pa, OoOIlee YHUCIO AJIEKTPOHOB),
pacrpeniesieHueM 53JICKTPOHOB MO JHEPreTUUECKMM YPOBHSM aTOMOB IMEPBBIX TpPEX
MEPUOOB, Kalus U KaJIbIUs; KIaCCU(DUIIMPOBATh XUMHUYECKHUE PJIEMEHTHI C OMIOPON Ha
onpenesieHus: GU3NYECKOro cMbIcia HUGPOBBIX JAHHBIX EPUOAUYECKON TaOJIHIIBI,

YMEHHE KJIACCU(PUIIUPOBATH XUMUYECKHUE IJIEMEHTHI, HEOPTaHUUECKHE BEIIECTBA
U XUMUYECKHE PEaKIMU C OMOpPOMl Ha CXEMbI; ONpENEsiTh BaJICHTHOCTh U CTEINEHb
OKHUCJICHUS] XUMUYECKUX AJIEMEHTOB, BUJ XUMHYECKOW CBSA3M U THUIl KPUCTAUIMYECKON
CTPYKTYPBI B COEJIMHEHUSX, 3apsi/I UOHA, XapaKTep CPelibl B BOAHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBaHUM), OKUCIUTEIh W BOCCTAHOBUTEIh IO AJITOPUTMY YYEOHBIX
JICUCTBUU;

YMEHUE XapaKTepU30BaThb C OMOpPOM Ha cxeMy (PHU3WYEeCKHe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPO/, rpaduT, aiMa3, KpEMHUH, a30T,
dbochop, cepa, Xnop, HATpWUM, KalnWil, MarHWi, KaJbIlMW, ATIOMHHHUH, >XEle30) W
CJIO’KHBIX BEIIIECTB, B TOM YHCJI€ UX BOJAHBIX pacTBOPOB (BOJIa, aMMHUaK, XJIOPOBOJAOPOI,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUILI MeTauioB I - I[TA rpynm, amomunus, menu (I1),
uuHka, xene3a (II u III), okcuast yriepona (I u IV), kpemuus (IV), azota u pocdopa
I u V), ceppt (IV u VI), cepuucras, cepnas, a3otucras, a3oTHas, (ocdopHasi,
yroJibHasi, KPEMHHEBAs KUCIIOTA U UX COJIM); OMKUCHIBATh C ONIOPOM Ha TIJIaH U KIIFOYEBbIS
CJIOBa; YMEHHE MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS TIOCIE MPEABAPUTEIHHOTO aHAM3a IMOJ PYKOBOICTBOM
nejgarora, MPUMEHEHUE BEIIECTB B 3aBHCHMOCTH OT HMX CBOWMCTB, BO3MOKHOCTh
MPOTEKAHUSI XUMUYECKHUX TMPEBPAICHUI B Pa3JIMUHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMUYECKUX MPOLIECCOB HA OPTraHU3M YEJIOBEKA U OKPYKAIOIIYI0 MPUPOIHYIO CPENY;
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YMEHHE COCTaBJIATh MO 00pasily, CXeMme, aJropuTMy Y4eOHBIX JeHCTBHIA
MOJIEKYJISIpHbIE M MOHHbIEC YPABHEHUS PEaklnii (B TOM YMCIIE PeaKluii HFOHHOTo oOMeHa
U OKHUCJIHUTEIIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN), WILIIOCTPUPYIOIIUX XUMHUYECKUE
CBOWMCTBA M3YYCHHBIX KJIAcCOB /rpylI HEOPTraHWYECKMX BEINECTB, a TaKXKe
NOATBEPKAAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU;

YMEHHE BBIYUCIATh OTHOCHUTENBHYI) MOJIEKYJISIPHYIO W MOJISIPHYKO MAaccChl
BEILIECTB, MACCOBYIO JIOJI0 XMMHUYECKOrO AJIEMEHTAa B COCIMHEHUU, MACCOBYIO JIOJIO
BEIIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA M €r0 Maccy, 0ObEM Tra3oB C OMOpPOi Ha
oOurre Gpopmynbl; yMEHHE TPOBOAUTH PACUETHI IO YPABHEHHUSIM XUMHUYECKUX PEAKIIHHA U
HAXOJUTh KOJMYECTBO BEIIECTBA, 00BEM U MACCy PEAareHTOB WJIHM MPOAYKTOB PEAKIHH C
OTIOpO¥ Ha 0Opasell, AIrOPUTM YUeOHBIX JCHCTBH;

BJIa/ICHWE OCHOBHBIMHU METOJIaMU HAyYHOTO TMO3HAHUA (HaOMI0IeHNe, U3MEpPEHHE,
AKCIIEPUMEHT, MOJEIMPOBAHUE) NPHU HM3YyYEHHUU BEIIECTB M XMUMHYECKUX SIBICHHUH C
OMOpOM Ha alIrOpuUTM Y4eOHBIX ACUCTBUN; yMeHHE CHOPMYJIHMPOBaTh MpOOJIEMYy U
NPEJIOKUTh IYTU €€ PElICHUs C MOMOILBI0 IIearora; 3HaHHWE OCHOB Oe30IacHOU
paboThl C XUMHUYECKMMH BEILECTBAMH, XUMHUYECKOW TNOCYyAOM M JaOOpPaTOpHBIM
000opy10BaHUEM;

HaJIMYue MPaKTUYECKUX HABBIKOB IJIAHUPOBAHHUS M OCYIIECTBICHUS CIETYIOIIUX
XUMHUYECKHUX HKCHEPUMEHTOB IIOJ PYKOBOJACTBOM YUHUTENsl C OOCYXJACHHEM IIJIaHa
paboThI WIIM COCTABIIEHUEM TaOJIHUIIbL:

U3Y4YEHHUE U ONUCAHUE (PU3NYECKUX CBOICTB BEUIECTB;

O3HAKOMJIEHUE C PU3NYECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OMBITHI, WJUTFOCTPUPYIOLIUE TPU3HAKU MPOTEKAHUSI XUMUYECKUX PEAKIIUN;

U3Yy4YEeHHUE CIIOCOOO0B pa3/ieNieHUsl CMECel;

MOJIyYeHHUE KUCIIOPOia U U3YUEHUE €ro CBOMCTB;

MOJIyYeHHE BOJIOPOJA U U3YUYEHHE €r0 CBOMCTB;

MOJIyYEHHUE YIJIEKUCIIOrO ra3a U U3y4YeHUe €ro CBOMCTB;

MOJIyYEHUE AMMUAKA U U3YYEHUE €r0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENCICHHOM MacCOBOW JOJIEM PAacTBOPEHHOTO
BEILIECTBA,

UCCJIEIOBAHNE M OINMCAaHUE CBOWCTB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKkMyca, METWIopaHxa Hu QeHonadTanenHa) s
OMpeJeeHHs XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U LIEJIOYEH;

U3yYeHUE B3aUMOJICUCTBHSI KHUCIOT C METaulaMH, OKCHJIaMH METaJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBaHUM;

BBITECHEHHUE OJIHOTO METajlla IPYrUM U3 pacTBOpa COJH;

UCCIeI0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U LIUHKA;

pElIEHHE  DKCIIEPUMEHTAJbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHWYECKUX COECIUHEHUI»;

pEelIeHHEe  3KCHEPUMEHTAIBHBIX  33Ja4 IO TeMe  «DJIEKTPOJIUTUYECKAS
JUCCOLINALIUSY;

pElIeHNE 3KCIIEPUMEHTANBHBIX 3a/1ad Mo TeMe «BakHellne HeMeTaIbl U UX
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COCTUHEHUS;
peleHre SKCIEpUMEHTABHBIX 3a/ady 1o Teme «Baxkneiiue Mmeramibl U UX
COCIUHEHUS;

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIIUE MPU3HAKU MPOTEKAHUS PEAKIIHIMA
MOHHOTO 0OMEHa;

KAueCTBEHHbIC PEAaKIMW Ha MPHUCYTCTBYIOIIME B BOJHBIX PacTBOPaxX HOHBIL:
XJopua-, Opomua-, uoaua-, cynbdar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHHI,
THJIPOKCHU/I-MOHBI, KAaTHOHBI aMMOHMSI, MarHusi, Kajblus, allOMUHUA, kene3a (2+) u
xenesa (3+), meau (2+), MuHKA;

YMEHHE TPEACTaBIATh pe3ydbTaThl JKCIIEPUMEHTa B (OpME BBIBOJOB,
J0Ka3aTeNbCTB, TPA(UKOB U TAOJIHI] U BBISBIISITH SMIIMPHUUECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUIaMH 0€30MacHOr0 OOpaIleHUs! C BEUIECTBAMH, UCIOIb3YEMbIMU
B TIOBCEIHEBHON >KM3HM, a TakKe TNpPaBUJIAMU TIOBEJCHUS B ILENAX COEpeKeHUs
3I0POBbSl U OKpYXKaIOIIEW MNpPUPOAHONH cpebl; IMOHUMaHWEe Bpena (OMacHOCTH)
BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl OIPENEICHHBIX BEIIECTB, a TaKXKE CIOCOOOB
YMEHBILIEHUSI U MPEIOTBPAILEHUS] MX BPEIHOTO BO3JIEWUCTBUS; NOHUMAaHUE 3HAYCHMUS
KHUPOB, OEIKOB, YIJIEBOAOB JUIsl OpraHU3Ma YeJIOBEKa;

BJAJICHHE OCHOBAMHU XUMHYECKOW TIPAMOTHOCTH, BKIJIIOYAIOLIEH yMEHHE
IPaBWIBHO UCIOJb30BaTh H3YYECHHbIE BeUIeCTBA M MaTepuanbl (B TOM 4HCIIE,
MUHEpAJIbHBIE YAOOPEHHUS, METalllbl U CIUIaBbl, IPOAYKTHI MEPEpadOTKU MPUPOIHBIX
MCTOYHHUKOB YTJIEBOAOPOAOB (YIJiA, MPUPOIHOTO rasza, HepTH) B OBITY, CEIBCKOM
XO03sIICTBE, Ha TPOU3BOJACTBE, YyMEHHE NPUBOAUTH MPUMEPHl MPABUIHLHOTO
MCIOJIb30BaHMs U3YUYCHHBIX BEIIECTB U MAaTEPUAJIOB;

YMEHHE YCTaHABJIMBATh CBS3H MEXIY PEalbHO HAOII0JaeMBIMA XUMHUYECKHUMHU
SBIICHUSIMA ¥ TPOIECCaMHU, TMPOUCXOISIIMMUA B MAaKpO- U MHKPOMHUpPE, OOBSICHATH
NPUYUHBI MHOTOOOpa3usi BEUIECTB; YMEHHWE WHTETPHUPOBATH XWMUYECKHE 3HAHUS CO
3HAHUSAMU JAPYTUX YUEOHBIX MPEIMETOB C MOMOIIBIO MIEAarora;

npejcTaBieHue 0 cdepax NpoPecCHOHANbHON AESTENbHOCTH, CBA3aHHBIX C
XUMHEH UM COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
XUMHUYECKON HAyKd; HaJlMuuMe OmnblTa paboThl C pPA3NIUYHBIMU HMCTOYHHUKAMHM
uHbOpMallMKl MO XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHMKH,
MHTEPHET-PECYpChl) C OMNOpPOM Ha aIrOpuUTM: YyMEHHE OOBEKTHBHO OIICHUBATh
MH(OPMALIMIO O BEIIECTBAX, UX MPEBPAILCHUAX U MPAKTUIECKOM IPUMEHEHHUH.

TpeOoBaHus K MpPEAMETHBIM pe3yibTaTaM OCBOEHHUS YYE€OHOTO TpeaMeTa
«XuMus», pacrpeiesieHHbIe 10 rojlaM 00y4YeHus

PesynpTaThl 1mo rogam (GOpMyIHMPYIOTCS IO NPUHIMIYY A00aBIEHUS HOBBIX
pe3yNbTaToOB OT TOJa K TOJly, YK€ Ha3BaHHbIE B MPEIbIAYHIMX Tofax MO3UIUHU, KaK
MpaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPEAHOrO ToJa
10 YMOJIYaHHIO BKITFOYAIOT PE3YJIbTaThl MPEABIIYIIHX JIET).

8 KJIIACC

PAaCKpLIBAaTb CMBICII OCHOBHBIX XHWMHWYCCKUX TMOHSITHM: aToOM, MOIJICKYIIA,
XUMUYECKUU 9JICMCHT, IIPOCTOC BCUICCTBO, CJI0KHOC BCIUICCTBO, CMEChH (O,Z[HOpO)IHaSI 151
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HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi IOJIsl XUMHAYECKOTO JIEMEHTA
B COCAMHEHUHU, MOJIAPHBIN OOBEM, OKCHUJI, KHCIOTa, OCHOBaHHUE, COJIb,
*3IEKTPOOTPUIIATEIHLHOCTD ™, CTEIICHb OKHCIICHUS, XUMHYECKasi  peaxkuus,
KJaccuuKanus peakluil: peakuu COCAUHEHUS, PEAKIUU Pa3NIOKEHUs, pPEaKIuu
3aMEIleHUs], PeaKIui 00OMEeHa, 9K30- U SHJIOTEPMHUUECKUE PEaKIUM; *TerioBor 3 dekT
peakuuu™; aIpo aroma, dJIEKTPOHHBIN CIOM aTroMa, aTOMHAasi OpOUTalb, PaInyC aToMa,
XUMHYECKasl CBA3b, MOJISIPHAS W HEIOJSpHAs KOBAJIEHTHAs CBA3b, MOHHAS CBA3b, MOH,
KAaTHOH, aHWUOH, PacTBOP, MAaccoBas JIOJI BEIIeCTBA (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
MPUMEHSTH 3TU MOHSITHS MPU ONMUCAHUU BEUIECTB U UX MPEBPALICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHS (POpPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX pEaKLui, 3IEKTPOHHOr0 OanaHca;

OIIpEENATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHCJICHHUSI AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX C OMOPOM Ha ONpPENEICHUS, B TOM
YuCjae CTPYKTYPUPOBAHHBIC; NPUHAUIEKHOCTh BEIIECTB K OIPEAEIEHHOMY KIaccy
COEIMHEHUM 1O QopMmyiaMm; BHJ XUMHYECKOM CBsI3U (KOBAJEHTHas M HMOHHAas) B
HEOPIaHUYECKUX COCAUHEHUSX;

UMETh INPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHWUKW, YMETb C IIOMOIIBIO
YUUTENS MPUMEHATH CUCTEMY XUMHUYECKUX 3HAHUM, U1l YCTAHOBJIICHHS B3aUMOCBSI3H
MEXIy U3yYE€HHBIM MaTE€pUaIOM U MPU NMOJYYCHUH HOBBIX 3HAHUM, a TAK)Ke MpU padboTe
C UCTOYHHKAMHU XUMHUYecKoil wuH(popmanuu. OpHEHTHPOBATHCS B TMOHATUAX U
ONeprupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH TP BHINOJHEHUN YU€OHBIX 3aJaHHUM
Y pEUIeHUH PacUETHBIX 33Jlay C ONMOpPOM Ha aJITOPUTM YUYEOHBIX NEUCTBUIN M3y4YEHHbBIC
3aKOHBl M TEOpWUH: 3aKOH coxpaHeHus Maccel, Ilepmommueckuit 3akon J[.U.
MenneneeBa, *3aK0H MOCTOSHCTBA COCTaBa™, 3aKOH ABOraJipo; aTOMHO-MOJIEKYJIIpHas
teopusi. COOTHOCUTH 00O3HAYEHUS, KOTOphie MMEIOTcs B Tabmuie «llepuoamueckas
cucreMa  xumuueckux — anemeHtoB . M. MenngeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTHUKaMH CTPOEHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsl sjpa,
oO11ee YMCII0 3JIEKTPOHOB U PaCHPEICIICHUE UX 0 3JIEKTPOHHBIM CIIO0SIM);

KJIACCU(PUIIMPOBATbXUMUYECKUE  AJIEMEHThI;  HEOPraHWYEeCKHE  BEIIECTBA;
XUMHUYECKHE peaKuu (II0 YKMCIy U COCTAaBY YYAaCTBYIOUIMX B PEAKIMH BELIECTB, I10
TerIo0BoMYy 3P (EKTy, M0 U3MEHEHHUIO CTEIIEHU OKHUCJICHHS XUMUYECKUX DJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI C ONIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOECHUS;
BO3MOKHOCTH MPOTEKaHUSI XMMHUYECKUX MPEBPAILECHUN B Pa3iIM4HbIX YCIOBHSX MOCIE
MPEIBAPUTENILHOTO 00CYXKACHUS C IEAArorom;

BBIYKCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYKO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (popMyse COeIMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PAacTBOPE; MPOBOAMTH PACUETHl M0 YPABHEHHUIO XMMHYECKON PEaKLMH C
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OIIOpPOM Ha aJrOpUTM;

IIPUMEHATH OCHOBHBIE OINEPALMA MBICIUTEIBHOW NEATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, OOOOLIEHHE, cHUcTeMaTh3alus, KiIacCU(PUKALUs, BbISBICHUE
IPUYMHHO-CJICICTBEHHBIX CBSI36M — JUISl M3Y4YEHHUs CBOMCTB BELIECTB M XUMHUYECKUX
peakiuii; €CTECTBEHHO-HAy4YHbIE METOJbl II03HAHUS — HAOIIOJCHHUE, H3MEpEHHUE,
MOJICIMPOBAaHUE, SKCIEPUMEHT *(peajbHbli W MBICIEHHBIN)*TIO[ pPYKOBOJICTBOM
[eaarora;

CJIEI0OBaTh IMPAaBWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYIOM M J1a0OpaTOPHBIM
000pyZJOBaHMEM, a TaKXKE€ MpaBWJIaM OOpallEeHHs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIHUSMU IO BBIMOJHEHUIO TA00OPATOPHBIX XUMUYECKUX OMBITOB O MOTYYCHHIO U
COOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOAOpPOAa M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C ONPEACIEHHON MAacCOBOM JO0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
U NPOBOAUTh XUMUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHUCIIOT C TIOMOIIbIO HMHJMKATOPOB (JIAKMYC, (eHOI(TalenH, METUIOpaHX U 1p.),
MOJTBEPXKJIAIOIIUX KaueCTBEHHBIM COCTaB HEOPraHWYECKUX BELIECTB (KaueCTBEHHBIE
pEaKIMK Ha HOHBI) IO PyKOBOJACTBOM I1€/1arora.

9 KIIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSATUN: XUMHUYECKUN JIIEMEHT,
aToOM, MOJIEKyJa, HOH, KAaTHOH, aHWUOH, INPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTh, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCJIEHUS, XUMHYECKas pPEaKIus,
XUMHUYECKasl CBS3b, *TEIIOBOM 3(PGHEKT peakinu,Moib*, MOJSPHBIM 00BEM, pacTBOp;
AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, 3JIECKTPOIUTUYECKAS] JUCCOLMALINS, PEAKIIMM MOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaTuMble U HEOOpaTUMbIC
peakuu™, OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKHCINUTEIh, BOCCTAHOBUTEID,
OKHCJIEHME W BOCCTAHOBJIEHUE, aJUIOTPOIHUs, amM(pOTEPHOCTh, XUMHUYECKas CBS3b
(koBaJieHTHasi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYECKas peleETKa, *Koppo3us
METaJUIOB, CIUIABbl; CKOPOCTh XHMHYECKOW peakuuu™, NpenesbHO JOMyCcTUMas
konreHtpanus (I1/IK) Bemectna;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUUYECKUX MOHATUH (cM. 1. 1) u
MIPUMEHSITH ATU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

UCIIOJIb30BaTh 3HAKU M CHUMBOJBI JUIsl (PUKCAIIMHM PE3yJIbTAaTOB HAOJIOICHUA,
cocTaBieHus] GOpMysl BEIIECTB U YPABHEHHN XUMHUYECKHX PEAKIMM, 3alUCH JTaHHBIX
ycioBuit 3aga4. Mcnonps3oBath 0003HaueHus1, uMmeroniuecs B [lepuonnyueckoit cucrteme
U Tabnuie pacTBOPUMOCTH KHCIIOT, OCHOBAHMM W COJIEH B BOJE MJIsi BBIIOJTHCHUS
3aJlaHuM.

ONpENENATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XWMHYECKHUX DJJIEMEHTOB B
COCIMHEHMSIX PAa3IM4YHOrO0 COCTaBa; MPUHAIJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIUHEHMM C OIIOpPOM Ha OIPENENICHUs, B TOM YMUCIE CTPYKTYPUPOBAHHBIC;
BUJIbI XUMUYECKOM CBS3M (KOBAJIGHTHAs, MOHHAS, METAJUIMUECKasi) B HEOPTaHUYECKUX
COCIMHEHUSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyre; XapakTep cpeibl B BOAHBIX
pacTBOpax KHCJIOT M IIEJNOYeH, *TUIl KPUCTAJUIMYECKOM pEmETKH KOHKPETHOIrO
BelecTna”™;

packpeiBath  cMbicn  [lepuommueckoro  3axkona J[.JI. MengeneeBa wu
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JEMOHCTPUPOBATh €r0 TMOHMMAHHE: *OMHCHIBATH W XapaKTEPHU30BATh* TaOIHMYHYIO
dbopmy Ileproguyueckoil CHCTEMBbl XHUMHUYECKHX OJIEMEHTOB: pa3inyaTh MOHSATHUS
«rnaBHas noarpynmna (A-rpymma)y U «mobouHas noarpymnmna (b-rpymma)», manbie u
OOJIbIIINE TIEPUOABI, *COOTHOCUTHL* 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B NMEPUOTUYECKON
TaOJIUIIe, C YUCIOBBIMU XapPaKTEPUCTUKAMHU CTPOSHUSI aTOMOB XMMHUYECKHUX JJIEMEHTOB
(cocTaB u 3apsj sapa, o0Iee YUCIO0 EKTPOHOB U paCTpeIeSICHUE UX 0 AJIEKTPOHHBIM
CI0sIM); *OOBICHATH* 0O0IIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBONCTB XMMHUYECKHX
AJIEMEHTOB M WX COCAMHEHHWH B Tpejesiax MajblX MEPHOJOB M TIABHBIX MOATPYIIT C
YYETOM CTPOECHUS UX aTOMOB;

KIacCU(PUIMPOBATh XUMHUYECKUE DJEMEHTHI, HEOPraHMYECKUE BEIIECTBA;
XUMUYECKHE peakmuu (10 YHCIy W COCTAaBYy YYACTBYIOIIMX B PEAKIMH BEIUIECTB, IO
TermoBoMy 3G (}EKTy, M0 M3MEHEHHIO CTETICHEH OKHCICHHS] XUMUYECKUX AJIEMEHTOB) C
ONIOPOU HA CXEMBI,

XapaKTepru30BaTh (OMUCHIBATh) OOIIHE U CHCIU(DUIESCKHEe XUMHYECKUE CBOMCTBA
BEIIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPIKIas OMUCAHUE MPUMEPAMH MOJICKYJSIPHBIX H
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIIUI C OTIOPOI HA CXEMBI;

COCTaBJIATh YPaBHEHHUS JJICKTPOJUTHUYCCKON THUCCOIMAIMHU KHUCIOT, IIeJo4YeH U
COJICH; TIOJIHBIC W COKpall€HHbIC ypaBHEHMs PEaKIMi HOHHOIO OOMEHA; ypaBHCHUS
peaKkIuii, MOATBEPKIAIOIINX CYIIIECTBOBAHNE IEHETUUECKOM CBSI3M MEXK/y BEIIeCTBAMM
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIITHOCTh OKHCJIMTEILHO-BOCCTAHOBUTEIIBHBIX peaKImii
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHiA,

MIPOTHO3WPOBATHCBOMCTBA BEIIECTB B  3aBUCHUMOCTH OT HX CTPOCHUS;
BO3MOYKHOCTH TIPOTEKAHHMS XHMHUYCCKHX TMPEBpAIICHUN TIOCIe TPEABAPUTEIHLHOTO
00CYXJIeHHUsI C TIeJarorom;

BBEIYHCIIATh OTHOCHTEIIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB;
MAaCCOBYIO JIOJI0O XUMHUYECKOTO 3JIEMEHTa 10 (PopMysie COCIMHEHHS; MAaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOIAUTH PACUETHI MO YPABHCHHIO XMMHYECKOW PEAKIMH C
ONIOPOW Ha aJITOPUTM;

CJIeIOBaThIIPABHIIAM TIOJIb30BAaHHMS XUMHYECKOM TIOCYJIOH W J1abopaTOPHBIM
obopyoBaHHEM, a TaKXe MpaBuiIaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIIUSMH 10 BBITIOJIHCHHIO JTA00PATOPHBIX XMMUYCSCKHUX OIBITOB T10 MTOTYYSHHIO U
COOMpPaHMIO ra3000pa3HBIX BEIISCTB (AMMHaKa U yIISKUCIIOro Tra3a);

MPOBOJUTh PEAKIUW, TOATBEP)KIAIONINE KAYECTBEHHBIM COCTaB PAa3TMYHBIX
BCIIIECTB: PACIO3HABATh OMNBITHBIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHaT-,
docdar-, cummkar-, cyiabdar-, THIPOKCUA-HOHBI, KAaTHOHBI aMMOHHUS W HOHBI
M3YYCHHBIX METAJVIOB, TPHUCYTCTBYIONIME B BOJHBIX pacTBOpPaxX HEOPTaHUYCCKUX
BEIICCTB;

MPUMEHATH OCHOBHBIC OINEPAIIMA MBICIUTEIPHOW JEATCIbHOCTH — aHallu3 M|
CHHTE3, CpaBHECHHE, OOOOINCHUE, CHCTEeMAaTH3allii0, BBISABICHUE  MPUYUHHO-
CIEACTBCHHBIX CBA3€H — U1 W3YYCHHS] CBOMCTB BEIIECTB M XMMHUYECKUX PEaKLUM;
€CTECTBCHHO-HAYYHBIC METOJIbI MTO3HAHUSI — HAOIO/IEHUE, U3MEPEHHE, MOJCIIMPOBAHNE,
AKCIIEPUMEHT (peajbHbI U MBICJIECHHBIN).

23



TEMATHUYECKOE IINTAHUPOBAHHUE
Tak xak oOyuaromuecs ¢ 3IIP ocBanBaroT mporpamMmmy B MHKJIIO3UBHOM KJlacce, TO TEMaTHYECKOE U IIOYPOYHOe
IUITAHUPOBAHKE COBIA/IAIOT C Pa3esioM pabodeii MporpaMMbl 0 XUMHUH OCHOBHOTO OOIIIEro 0Opa3oBaHMsL.

8 KJIACC

Ne

HaumenoBanue pa3aesioB u

KoaudecTBO 9acoB

KonTposabHbie

IIpakT4yeckue

DJIeKTpOHHbIe (LM (POBbIE)

n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnunoreka LIOK
MPAKTUYECKOU JeATEIbHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMuaeckue 15 1 bubmunoreka IIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nes 2.BaxkHeiilmme npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopon. [lonstue 5 bubmmnoreka HOK
00 okcraax https://m.edsoo.ru/7f41837c
29 Bogopoa. Ilonsitue o kucimorax 8 1 bubmuoteka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK
OCHOBAHMUSAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3.11epunonnyeckuii 3axkoH u [lepuoguveckasi cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoOB.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€aknuu

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema 7 bubnmnoreka HOK
' XAUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHue aroma
X €CKasl CBS3b.
3.2 OEII:I/I(IJ/IJ;{I/ITGH:HOB-H ’ 8 2 Bubmzorexa HOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIC PEAKITUU
bubnunoreka LIOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmzorexa IOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO HACOB I10 68 5

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1.BemniecTBO U XUMHYECKHE PeaKIIUU
[ToBTOpEeHue n yriryoieHne 3HaHum bubnnoreka [JOK
1.1 5 1
OCHOBHBIX pa3/iesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubmmoreka [JOK
' peaKiuii https://m.edso0.ru/7f41a636
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. bubnnorexa [JOK
1.3 8 1 1
XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHS
21 OO0m1as XxapakKTepUCTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 BHGHI\ieHTOIS VIAl-Dr nbl. Cepa u eé 6 bubmorexa [JOK
' PYITHIBL. 2-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mas XxapakTepuCTUKa XUMHUUECKUX
2.3 3neﬁeHTo§ VA-E nnbl. A30T, pocdop u ux 7 1 bubmorexa [TOK
' PYTIB. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 BJ'IGHI\;CHTOIS |VA]-;)1“ bl YTIEpoa u 8 1 2 bubmorexa [JOK
' . PYHIBL. oA https://m.edso0.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro 1o pasneny 25

Pa3zgen 3.MeTaJlJIbI M MUX COCAUHECHUSA
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

. bubnunoreka LIOK
31 Obmwe cBojicTBa MeTaIIOB 4 https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxneiimme MeTamibl M UX COCIUHCHHS 16 https://m.eds00.ru/7f41a636
Wroro no pazueny 20
Pa3nes 4. XuMus u okpyxamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KH3HH Y€I0BEKA 3 bubmorexa [JOK
' e p . https://m.edso0.ru/7f41a636
Hroro no pazneny 3
P o6 BbeMS 3 bubnunoreka LIOK
C3EPBHOC BP https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne ara udpossbie
Tema ypoka Konrpoabnbsie IIpakruyeckue a up
n/n Bcero u3yueHusi  oOpa3zoBaTebHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Ponb Xumuu B KU3HA 1 bubnuoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TTO3HAHMS B XUMUU 1 bubmorexa LIOK
8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnnoreka [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 <<l£)a3 eJICHUE cﬁeceﬁ (Ha mpumepe 1 bubmiorexa LIOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6mmoreka [JOK
6 AATOMBI 1 MOJICKYTbI . https://m.edsoo.ru/ff0d2a6c
5 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXHBIC BENIECTBA 1 bubmorexa LIOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmorexa LIOK
yAp ye https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTAaBa BEIIECTB. 1 bubmuorexa [JOK
Xumudaeckas hopmyia. BareHTHOCTB https://m.edsoo.ru/ff0d2eae
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aTOMOB XMMHUYCCKHX 3JICMCHTOB

11 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIUHEHHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmorexa [IOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus koiamvecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa LIOK
. P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukarus xuMHU4eCKux peakiui
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS e bubmorera [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 SHIUKJIONETUCT 0606?I eHue u bubmorexa [JOK
" et . https://m.edso0.ru/ff0d40c4
CUCTEMaTH3aI1s 3HAHUM
20 KonrtponsHast padora Nel mo reme 1 bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB
21 BO3 nya Kucnopon — snemenT u bubmorexa [JOK
ALyxa. poa https://m.edsoo.ru/ff0d448e
npocroe Bemecto. O30H
99 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK

KHcJopoaa (peaKI_II/II/I OKHCJICHHUA,
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ropenue). [lonsarue 06 okcumax

CriocoOsl MosTy4eHus: KUCI0poia B

23 J1a00PaTOPHUU U IIPOMBIIIIEHHOCTH Eubmiorexa ITOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkiuu, MOHATHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIHUIX
To o (HedTB, yro €TaH).
25 3arH J;iieé;leq;z n anzrlfofogb?iro Bubmorexa ITOK
P yxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IIpaktrueckas padora Ne 3 o teme
26 «Tlion eHuE 1/12061/1 aHue KUCIOPOoaa bubmmorexa LIOK
i . P poaa, https://m.edsoo.ru/ff0d4ae2
U3Y4YECHHE €ro CBOMCTBY
97 Bonopon — anemeHT u nmpoctoe bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IToHsATHE O KUCIOTAX U COIIX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI osTydeHus BOAOPOa B bubnuoteka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
ITpakTueckas padora Ne 4 o teme
31 «l?lon eHne " I():061/1 aHue BOIOpOaa Eubmorexa LOK
ye . p AOPOZa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
30 MossipHblii 00BEM ra30B. 3aKOH bubnnoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
B 6péMa,
BIUKCIIEHUS 00BEMA, KOJINYECTBA BuGmorexa LIOK
33 BEIECTBA rasa Mo ero N3BECTHOMY

KOJIMYECTBY BEIIECTBA WU 00BEMY

https://m.edsoo.ru/ff0d55a0
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Beruucienus 006EMOB ra3oB IO

34 ABHEHMIO PEAKIMM Ha OCHOBE 3aKOHA bubmorexa OK
P R peaxtl . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 dOu3nvecKkue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [Tonstre 06 bubnmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacsimenHbie
37 u HZGL:HaCBIpeHHBII; aCTBOPBI MHEIICCOBEUI bubmorera [JOK
m PacTBOPHL. https://m.edso0.ru/ff0d5b40
JI0J151 BEIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 mo Teme
«IIpurorosiieHre pacTBOPOB C bubnuorexa [JOK
38 . . .
onpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padora Ne2 o teme 1 bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KaccupUKalus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 Kchy:THLIX OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, KJ1accu(pUKaIIHs, bubnuoteka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XuMHU4YeCcKue CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kimaccudukanus, bubnnoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnue u XuMHU4YeCKue CBOWCTBA bub6nuorexa [IOK

KHCJIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpeanue): HOMEHKIATypa,

bubmuoreka [JOK

46 CIIOCOOBI [TOJTy4e ecKue
1 . bl TOTLYHCHHA, XHMUHCCKH https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTrueckas padota Ne 6. Permenue
47 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCITUHEHUN
48 I'eneTnyeckas cBA3b MEXKYy KilacCaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 0001IIeHNE U CUCTEMATU3ALMs 3HAHUN
0606 8 https://m.edsoo.ru/00ad9cb?2
Konrponsaas padora Ne3 mo reme
50 "OC}:EBHBIG KJII;CCH HEOPTaHUYECKUX 1 Bubmiorexa ITOK
. P https://m.edsoo.ru/00ad9ela
COEIUHEHNI
I1epBbIe MONBITKA KIIaCCU(DUKAIIUN
51 XI/II\I/OII/IIIGCKI/IX 3JIEMEHTOB 1(?[0H511T1He 0 Brbmiorexa IJOK
) https://m.edso00.ru/00ad9ffa
TPYIIax CXOIHBIX HJIEMEHTOB
Ilepnoanueckuil 3aK0H U
pHoL bu6mmoreka [IOK
52 [lepuonnueckas cucteMa XMUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 Ilepuonasl, TPyYIIIEL, TOATPYIIHEI bubmaorexa [JOK
p » TPYTTIEL, py https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuotexa [JOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHue DIEKTPOHHBIX 000JI0UEK
P P . bubnmoreka [JOK
55 aToMOB 35ieMeHToB [lepuonndeckoii
https://m.edsoo.ru/00adaébc
cuctemsl /. 1. Menaeneena
XapakTepUCTUKA XUMHUUYECKOTO
P P bu6mmorexa [IOK
56 SJIEMEHTA 110 €T0 MOJOKEHUIO B

IIepuonnueckoii cucreme /1. Y.

https://m.edsoo.ru/00ada824
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Menpeneena

3nauenue [leprnoanyeckoro 3akoHa ajis
pa3BUTHS HayKu U nipakTuku. /. 1.

bu6mmoreka [IOK

57
MenaeneeB — y4€HbIU, IEAror u https://m.edsoo.ru/00ada96e
rpa)xIaHuH
PesepBusblil ypok. O0001IMIEHNE 1
58 CI/ICTI;MaTmZp Ust 3HaHPII>'IHl / 1 Enbmiorexa IOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonrponsHaas padora Ned o reme
59 «CHT(I))eIiIIII:IZI aﬂTgMa ;(I/IMI/ILIIZCI;FaSIMCBﬂSL» 1 Bubmzorexa LIOK
P . ' https://m.edso00.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HonHas xumudeckas CBsA3b Brommozexa [OK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas1 monsipHas XMMUYECKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenossspHas XUMU4ecKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Crenens, oxncnenns https://m.edsoo.ru/00adae28
65 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubnnorexka [HOK
peakiuu https://m.eds00.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN bubmmorexa LIOK
https://m.edsoo.ru/00adb076
PesepBusblil ypok. O0001IEHNE 1
67 CI/ICTI::MaTmZp us 3HaHI/II7IHl 10 TEME bubmmorexa LJOK
I https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XUMUYECKas CBS3b)
68 PesepBHblil ypok. O60011eH1E 1 bub6nuorexa [IOK

cucTeMaTH3alus 3HaHUH

https://m.edsoo.ru/ff0d61c6
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

.

35



9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnble IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoThI
pecypchl
Ileprnoanueckuii 3akoH. Ilepuonnueckas
1 cncf)TeMa XAMHYECKHX BJICM];C)HTOB AU 1 bubmorexa LIOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHCHHUH CBOWCTB
2 XI/IMI/I‘IGCKiX 3JIEMEHTOB MEPBBIX TPEX 1 bubmorexa LIOK
p p https://m.edsoo.ru/00adb6b6
MEepPHOJIOB

3 Knaccudukanus u HoOMeHKIaTypa 1 bubnunoreka LIOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMu4ueckoi CBS3U U THIIBI 1 bubnuorexa [{OK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccudukanms XuMuueckux peakiui 1mo 1 bubmuoreka [JOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
TlonsATHE O CKOPOCTH XUMHYECKOMN

7 eaKINu HOH?II?FI/IG 0 TOMOT'€HHEBIX U 1 Bubmorexa IIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

8 DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bu6muoreka [IOK
XAMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [{OK

peaxiuu

https://m.edsoo.ru/00adcade
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Teopus 3AEKTPOIUTUYECKON JTUCCOLHAITIH.

bubnunoreka LIOK

10
CuipHBIC U CIIA0BIC AIIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HMoHurble ypaBHEHUS pEAKIIUN Bubmiorexa 1IIOK

M peakn https://m.eds00.ru/00add448
XMMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIPEICTABICHUNA 00 bubmaorexa LIOK
. pel https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKOU TUCCOITUAITUN
XUMHUYECKHE CBOVMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 SIIEKTPOIUTHUECKON Bubmzorexa OK
pea B https://m.edsoo.ru/00add8b2
IUCCOLIMAINT
14 [TousTHE O TUAPOIU3E COJIEN Bubmzorexa OK
b https://m.edsoo.ru/00add9d4
bubmuoreka [IOK
15 O0001IEHNE ¥ cUCcTEMATH3a 3HAHUH
HICHHIE 1 CHOTEMATHS AT SHAHIH https://m.edsoo.ru/00addd12

16 [IpakTuyeckas padora Ne 1. «Permenue bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 3a7a4)» https://m.edsoo.ru/00addbfa
KonrponsHas padora Ne2 o teme

17 «3J‘Iell:<)T OJ'II/ITIf‘leCKa}I UCCOLAAIUA Bubmaorexa LIOK

p A QLA https://m.edsoo.ru/00addecO
XYUMUYECKUE PEeaKIIMH B PACTBOPAX)»

18 OO6m1as XxapakTepuCcTHKa rajJoreHoOB. bubnnorexa [JOK
XHUMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHas KUCIIOTAa,

19 XI/IMII/)I‘ICCI)?I/IE cﬂoﬁcma HOJIyYECHHE bubmiorexa LIOK

’ yd > https://m.edsoo.ru/00ade104
pUMEHEHUE
ITpakTiueckas padora Ne 2 mo teme
20 «ﬁon €HUE COIJ)ISIHOP'I KHCJIOTBI, U3yUYEHNE Bubmuorexa LIOK
. y:{ MY https://m.edsoo.ru/00ade348
€€ CBOMCTB)
BeruucieHus mo ypaBHEHUSAM XUMAYECKUX
N P bubnuotexa [JOK
21 peaxIuii, €CIu OJMH U3 PEarcHTOB JIaH B

U30bITKE
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OO0mmas xapakTepucTrka 31eMeHToB VIA-

bubnunoreka LIOK

22
TPYIIIIBI https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOJU(DUKAITUN CEPBHI.
23 HaXO}KI,)I[eHI/IC ce LII[ H(lzzé C(I)-ICIII/IHCII){I/Iﬁ B Bubmiorexa 1IIOK
P ’ https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA Cephl
24 CepoBoaopoi, cTpoeHHe, (U3HUECKUE U bubmmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KMCIIOTA,
25 (’pmnri[ecxng U xmfnqecxne CBOICcTBa bubmorexa HOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHYECKUE PEaKIUH, JICKAITUE B OCHOBE
MIPOMBIIIUICHHOTO CII0C00a MOTydeHHUs
26 ceI:) HOM KHCJIOTBI XI/IMI/Iqe(:KoeyII bubsmorexa [IOK
P ) . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY>Kalolel cpebl
COCTMHCHUSMU CEPBI
7 Brruncnenue MaccoBoi 101U BBIXOJ1a bubmuoreka [{OK
IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucThKa 3JeMeHTOB VA-
28 rpynnsl. A30T, pacipOCTpaHEHHE B bubmmnoreka HOK
npupoe, Gu3ndeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHak, ero Gpu3NYecKue 1 XUMHYECKUE bubmuoteka [IOK
CBOIICTBA, MTOJTYYECHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme
30 «gon eHue alxleHaKa HU3Yy4YECHUE ero bubmorexa I[JOK
i > 1Y https://m.edso0.ru/00adf180
CBOICTBY»
31 A3oTHas Kucnora, e€ Gusndeckue u bubnunorexa LIOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
32 Hcnonp3oBaHre HUTPATOB U COJIEH bubnmnorexa [JOK

AMMOHHS B KaUCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adf518
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ynoopeHuit. XuMru4ecKkoe 3arpsi3HeHHe

OKPY’KaIOILeH Cpebl COEUHEHUSIMH a30Ta

®docdop. Okcua pochopa (V) u

bu6nmoreka IIOK
33 €CKHe
pocopnas KHCHUOTa’ (pusmiccine n https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJYICHUE
Hcnonw3oBanue ¢pocdaTroB B KauecTBE
34 MMHEPAJIbHBIX (1())6 (EHI/Iﬁ 3arps3HeHue bubmaorexa LIOK
P . yAOOP ) p https://m.edsoo.ru/00adfc20
MIPUPOHON cpenbl pochaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnorexa [JOK
35 .
du3HYECKre M XUMUIECCKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcunel yriaeposaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubnuorexa [{OK
po0JIEMBbI, CBSI3aHHBIC C OKCHUIIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
37 YronnHas KHCI0Ta U €€ Con bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
IIpakTuyeckas padora Ne 4 mo Teme
38 "rII)OJ'I eHHE JP;eKchoro rasa bubmorexa LOK
i T ) " https://m.edsoo.ru/00ae027e
KauectBeHHast peakiuus Ha KapOOHAT-UOH
ITepBoHavabHBIE TOHATHA 00
39 0 faHquCKHx BEIECTBAX KaK O bubmiorexa LIOK
p m https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemuuii u ero coequHenus bubmiorexa LIOK
P A https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue
41 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnmnoreka [JOK
«BaxkHennme HeMeTaIbl ¥ UX https://m.edso00.ru/00ae0bf2
COCTMHEHMS
42 KonTtponbHas padota Ne3 o reme bu6muoreka [JOK

«BaxHel1e HeMeTalIbl U UX

39
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COCOAUHCHUA

OO61mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJUIoB. MeTayunueckas

bub6nmoreka [IOK

43
CBSI3b M METAJUIMYECKAs KpUCTAIUIMYECKas https://m.edso0.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAJLIOB
XuMHUYECKUEe CBONCTBA METAJIIIOB.

44 DIIEKTPOXUMUYCCKUN Psil HAPSKCHHMA bubmorexa [JOK

https://m.edsoo.ru/00ae1156
METaJIIOB
OO61mue criocoOb!I TOTYYSHUST METAJUIOB.

45 CrmuiaBbl. Beranciienus o ypaBHEHUSAM bubnnoreka [JOK
XAMHYECKUX PEaKIUi, €CIIM OJUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UH METAILIIOB bubmorexa HOK

https://m.eds0o.ru/00ae1278
bubnuoreka [{OK

47
WenorrEie MeTaIEL https://m.edsoo.ru/00ae14b2

48 OKcUIBI ¥ THAPOKCHIBI HATPHS U Kalus bubmorexa LOK

https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3EMENBHBIE METAIIIBI — KAJIbLIUU U bubmuoreka [IOK
MarHui https://m.edsoo.ru/00ae15e8

50 Baxneiinme coenMHEHNS KaJIbIIUI bubmiorexa LIOK

https://m.edsoo.ru/00ae15e8

51 O06o0meHre U cucTeMaTr3aIus 3HaHUH

59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6nmorexa LIOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme

53 "XKEcTKOCTL BOABI 1 METOAEI €€ bubmorexa LIOK

" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
54 AJTEOMUHI but6mmoreka [IOK
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https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

55 AmpoTepHbIe CBOICTBA OKCHJIA U Bu6mumoteka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [IOK
%6 AKeneso https://m.edsocl)l.rUIOanldSB
57 Oxkcuapl, Tuapokcusl u conu xenesa (1) u bubnmnoreka HOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
o
9 xemepmenmatum: s 0 Towe BuGmiorera LIOK
«BaxkHenmme MeTauIbl U UX COSIUHEHUS https://m.edseo.ru/00ae3des
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
€aKLUH, eclIi OJIMH U3 PEareHTOB JaH B
60 §36LIHTK6,I/UIH cozI[[epmHTr;[pHMeCH. ! bubsmorexa [JOK
Borurcnenust MaccoBoi 101 BBIXO1A hutps. i edsun.ru/Ge. 750
MPOJYKTa PeaKuu
61 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN
62 Konrtponsnas padora Ne4 o treme
«BaxkHel1ne MeTasibl U UX COSIUHEHUS)
63 BenectBa 1 maTepuansl B IOBCEIHEBHOM bubmmoreka IIOK
JKU3HU YEJI0OBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKaIOIIEen bubnmnorexa [JOK
cpensl https://m.edso0.ru/00ae4270
65 Ponp XMuM B pelIEHUH SKOJOTHYECKHUX bubmmnoreka HOK
npoGiem https://m.eds00.ru/00ae4270
66 PesepBublit ypok. O6o01IeHNE U bubnuoreka [IOK
cucTeMaTrn3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O60011eHNE U bubmuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHEIi ypok. O600IICHHE 1 bu6mmoreka [JOK
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

‘ ‘ CHCTEMATHU3AlUs 3HAHUI ‘ ‘ ‘ https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 63 4 .
[TPOI'PAMME
Jlureparypa
1. Pymsutuc I'. E. Xumus: 8 ki1.: yue0. ast obieoopaszosar. yupexaenwnii / I'. E. Pynsutuc, @. I'. ®enpaman. — M.: [Ipocsemnienune, 2018
2. Xumus: 8 KJI1.: 3JIEKTPOHHOE MPUIIOKEHHUE K YUSOHUKY.
3. T'apa H. H. Xumus. Paboune nporpammer. [lpeamernas nunust yaueouukoB . E. Pymsutnca, @. I'. ®enpamana. 8—9 xmaccst / H. H. IN'apa. —
M.: IIpocaernienue.
4. Tabpycea H. . Xumus: pabouas rerpaas: 8 k. / H. W. I'abpyceBa. — M.: IIpocsenienue.
5. Tapa H. H. Xumus: 3anaunuk ¢ «nomoraukom»: 8—9 ki1. / H. H. T'apa, H. U. I'abpyceBa. — M.: [Ipocemienue.
6. Pageuxwii A. M. Xumus: nunaktiuueckuii matepuan: 8—9 k. / A. M. Pageukwnii. — M.: IIpocBerienue.
7. Tapa H. H. Xumus. Ypoxku: 8 xi. / H. H. I'apa. — M.: IIpocBeienue.
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