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INOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamma 1mo XuMuH 111 00yJarOIIUXCsl ¢ 3a7CPKKOM TICUXHUYECKOTO pa3BUTHS §-9
KJIaCCOB  COCTaBJIECHa Ha OcCHOBe TpeOoBaHMM K pe3yiabTaTaM OCBOECHHUS OCHOBHOM
o0pa3oBaTeNbHOIl MpOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHMs, MPEACTABICHHBIX B
®denepantbHOM rOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe€ OCHOBHOIO 00IIero 00pa3oBaHus
(ITpukaz  Munnpocsenienuss Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunuctepctBoM toctuuiu Poccuiickoit @enepanuu 05.07.2021 r., per. nomep 64101) (manee —
OI'OC 000), ¢ yuérom pacmpeaenEéHHBIX 110 KiaccaM IPOBEPSIEMBbIX TpeOOBaHUN K
pe3yjibTaTaM OCBOEHHS OCHOBHOW OOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO  OOIIETro
00pa30oBaHUs U JIIEMEHTOB COJIEp>KaHUsl, IPEJICTABICHHBIX B Y HUBEPCATILHOM KOAU(PHUKATOPE IO
xumud, [IpuMepHO#l amanTHpoBaHHOW OCHOBHOW 00pa3oBaTENbHONW MPOrpaMMON OCHOBHOTO
obmiero oOpa3oBaHus OOy4aIOMIUXCS C 3aJePKKON mcuxuueckoro passutus (manee — [TAOOIIT
OOO 3I1P), IIpumepHoii paboueil mporpammbl y4deOHOro mnpeamera «Xumus» (6a30BbIiA
ypoBeHsb), [IpumepHoil mporpaMMoil BocnuTaHus OOYYArOMIMXCS MPU TOIYYECHHMH OCHOBHOTO
oOuiero oOpa3oBaHMsI, C YYETOM pacCIpeleleHHbIX 0 KjaccaM IPOBEPSEMBIX TpeOOBaHUN K
pe3ynbraTaM OCBOCHHS OCHOBHOW 00pa3oBarelbHOW MPOrpaMMbl  OCHOBHOTO  OOIIETO
0o0pa3oBaHMsI U 3JIEMEHTOB COZIEPIKaHUS, TIPEICTABICHHBIX B YHUBEPCAIbHOM Konudukarope mo
xumuy, Konnenuuu mnpenopaBanus ydeOHOro mnpeamera «XuMHsS», B 00pa3oBaTeIbHBIX
opranmzaiusax P®, peanusylmux OCHOBHBIE 00I11e00pa3oBaTeIbHble MpPOrpamMmbl. (YTB.
Pemennem Komnerun Munnpocsemenust Poccun, nporoxoi ot 03.12.2019 N [1K-4BH).

Buabl koppekunoHHoi padoTsl ¢ o0yuarwmumucs ¢ OB3:
T.k. obyuarommecs: ¢ OB3 3aHMMAIOTCS BMECTE C OCTAIbHBIMU YYCHUKAaMU KJlacca, M3MEHEHUH B
nporpaMMme JJisi HUX HE MPEAyCMOTPEHO, HO HCIOJIB3YIOTCS OCOOBIe BHUJIBI pabOThI U (HopMbI
KOHTPOJIS

"  JICHXOKOPPEKITUS IMOBEICHUS uepe3 Oecepl,

" IOOILIPEHUS 3a XOPOIIHE Pe3yIbTaThl,

"  KOpPEKLHMs 3pUTENBHOIO BOCIIPUATHUSL Uepe3 paboTy 1no oOpasiy,

"  KOppeKIHs BHUMaHUS yepe3 paboTy ¢ TabauIamMu, CXeMaMHu, alrOpuTMaMH,

" KOppEKIHsS TPOCTPAHCTBEHHON OpWUEHTAIMU 4Yepe3 pacro3HaBaHUE 3HAKOMBIX
MIPEIMETOB,

"  KOppEKLMS peuH 4epe3 KOMMEHTUPOBAHUE IEUCTBUI U TIPABUIL,

"  KOppEeKIHs JONTOBPEMEHHON MaMSITH Yepe3 BOCIIOMUHAHMS, TOSICHEHHS,

"  pa3BHUTHE CIyXOBOTO BOCHPHUSATHS Yepe3 JICKIIHIO,

"  KOPPEKIHs MBIILICHHUS Yepe3 MPOBEACHUS ONepalliy aHalInu3a,

- KOppEKIuA YMeHI/Iﬁ COIIOCTAaBJIATH U ACJIaTh BBIBOJBI,

"  KOppEeKIHs YMEHHI B YCTAaHOBICHUH MPUIHMHHO-CIICJICTBEHHBIX CBSI3EH,

"  KOppEeKUMsI UHIUBUAYAIbHBIX MPOOETIOB B 3HAHUSAX Yepe3 UHAUBHUIYabHYIO paboTy,

"  KOPPEKIHs BOJEBBIX YCUIIMIA MTPH BBHITOTHEHUH 3a/1aHUS,

"  KOPPEKIHS MaMsITH Yepe3 HEOTHOKPATHOE TIOBTOPEHHE,

[IpumeHeHne Ha ypoKaX XUMHUHU KOPPEKIIMOHHO-PA3BUBAIOIIUX YIPAXKHEHUH perraer
JaHHYIO 3a7a4y, IIOCKOJBbKY HUX HNPHUMCHCHUC HAIIPaBJICHO Ha: IToBbmmenust YPOBHA pPa3sBUTHA,
KOHIIEHTpAIlMU, O0beMa, MEPEeKITIOYCHUS M YCTOWYMBOCTU BHHMMAaHUA. [lOBBIIEHUS YpPOBHS
Pa3BUTHA JIOTHUYCCKOI'O MBIIIJIICHUA. Passutne HaFJ'ISI)IHO-O6p33HOFO " JJOT'MYECKOI'O MBIIJICHUA.
Pazputue peun.  Pa3zButue mnpuemMoB y4eOHOW JesATeNbHOCTH.  Pa3BUTHE JIMYHOCTHO-
MOTHBAIIMOHHOM cepbl. Pa3BuTHe BOCHIPHUATHS M OPUESHTHUPOBKHU B MPOCTpaHCTBE. B mporiecce
IIPUMEHEHU Ha YPOKaX XMMHUU KOPPEKLIMOHHO-PA3BUBAIOIINX YIIPAXKHEHUN COBEPILICHCTBYOTCS
MCUXUYECKHE TMPOIECChl YYEHHKa, MPOUCXOAUT pAa3BUTHE IO3HABATENILHOTO Ipollecca, B
pe3ysbTaTe Yero 3aKiagpiBaeTcs (PyHIaMEHT YCIEeUIHON y4eOHOM e TeIbHOCTH.

[lo3HaBaTenbHBI MHTEpEC SBISETCS BAXXKHBIM  KOMIOHEHTOM  3MOLMOHAIBHO -
OCHHOCTHOI'O OTHOLICHHUA YyYalllUuXCd K IIPOLCCCY HU3YUCHUA MNpCaAMETa U 06H3&T€HBHBIM
ycioBreM 3G (HEKTUBHOCTH TOTO Tporiecca. JIroObie KOpPEeKIIMOHHO-Pa3BUBAIOIITUE YITPAKHEHUS
MOKHO IPUMCHSATH HAa KAXKJIAOM UX 3TAIIOB YPOKaA.

[IporpaMmma mo xuMHM [a€T TMpeACTaBlIEHUE O IeNax, oOmed cTpaternd oOydeHus,
BOCIIUTAaHUS M Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHWBACT



00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3JesiaM U TEMaM MPOTrpaMMbl 110 XUMHUH, ONPEAEISAET KOIUUECTBEHHbBIE
M KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP/KaHUSA, PEKOMEHIYEMYIO IIOCIEIOBAaTEIBHOCTD
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOTMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaroIuXcsl, ONpeaesieT BO3MOXKHOCTH IpeaMeTa Juis
peanu3anyy TpeOOBaHUH K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOI'O 0011ero 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE LE€Je€il Wu3ydYeHHs INpeaMeTa U OCHOBHBIX BMJIOB Y4e€OHO-ITIO3HABATEIbHON
JEeSITEIbHOCTH 00yUaroIIerocs o0 OCBOCHUIO y4EOHOT0 COEPKaHMSL.

3HaHUE XUMHUH CIY)XKUT OCHOBOMW /U1 (DOPMUPOBAHHSI MUPOBO33PEHHS 00YUaIOIErocs, ero
IPEICTaBICHUN O MaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPatOT (GOPMHUpPYEMBbIE XUMHUEH
NPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pelieHuss II00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U IKOJIOTUYECKON 0€30MacHOCTH, POOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alliii BO3MOXHOCTEH JJIsi caMopa3BUTHS U (popMUpOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroLuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  y4eOHOH  JEeSATENbHOCTH,  OKCIIEPUMEHTAIBHBIX |
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaK M B
poeCCUOHAIBHON JESATEIHHOCTH;

3HAaKOMHUT CO CIEUU(PHUKOH HAyYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IJIA/1a Ha €MHCTBO MPHUPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM ATArloM B ()OPMUPOBAHHU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00Y4arOLINXCS;

crocoOcTByeT (HOPMUPOBAHHUIO I1IEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSIM, K TPHUPOJIE, K 4YeOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEeHMHM XUMHMH 00€CIeYMBAIOTCSA CHElM(UKON conepixaHus
yu4eOHOro mpeaMeTa, KOTOPBIM SIBISIETCS TEJAarorMueckyd aJalnTUPOBAHHBIM OTpPaKEHHEM
0a30B0il HayKM XMMHHU Ha ONpeAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xumMuum Ha ypoBHE OCHOBHOIrO 00Iero oOpa3oBaHUSI OPUEHTUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX MOHATHI OPTraHUYECKOW XUMUH.

CrpykTypa colepkaHHs MpOrpamMMbl 10 XUMHHM C(HOPMHPOBaHAa HAa OCHOBE CHUCTEMHOTO
noaxona kK e€ m3ydeHuro. CopepiaHue CKJIQJbIBACTCSI U3 CUCTEMbl MOHATUH O XUMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEA0BATEIHHOIO Pa3BUTUSl 3HAHUN Ha OCHOBE
TEOPETUYECKUX NIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YY€HUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHNS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMHY;

— YUYEHHS O CTPOCHUH aToMa U XUMHYECKOHN CBSI3H;

— MpEICTaBIEHUH 00 IEKTPOIUTUIECKOM TUCCOIIMALIMY BEILIECTB B PACTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH TOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBAaTEILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHue mnporpamMmbl MO XMMHH CIIOCOOCTBYET (OPMHMPOBAHUIO IIPEACTABIECHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON IpPUPOJBI,
LIEHHOCTHOTO OTHOILEHUS K HAYYHOMY 3HAHUIO ¥ METOJIaM ITO3HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOMUT C TPHUBJICUCHHEM 3HAHUM M3 paHee U3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxarommit Mmupy», «buonorus. 5-7 knaccel» u «Pu3uka. 7 Kjaace.

[Tpu u3yueHNH XUMUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOM HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON NEATEIbHOCTH YeJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYpHl. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (pOPMHPOBAHUU
CHUCTEMBbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blKa HAyKH, B



MPUOOIIEHNHU K HAyYHBIM METO/IaM MMO3HAHUS IPU U3YYEHHUH BEIECTB U XUMUYECKUX peaKkluil, B
GOpMUPOBAHUM ¥ PA3BUTHH [MO3HABATEIBHBIX YMEHUH M HX MPUMEHEHHH B Y4eOHO-
MO3HABATEIILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOEHUH MpaBUil OE30MacCHOTO
oOpallieHus ¢ BEIIECTBAMHU B [TIOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0oOpa3oBaHMsI Ba)XHOE 3HAUYCHUE
PUOOPETH TaKUE LIETH, KaK:

— (popMHupoOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEILHOMY MPHHATUIO PpEHICHWH, CHocOOHOW ananTHpOBAaThCS K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KHU3HU;

— HampaBJICHHOCTh OOYyYEHHUS Ha CHUCTEMAaTHUYECKOE MPHOOIIEHHE OOyJaroImuxcs K
CaMOCTOSITEJIbHOW ~ ITO3HABATEJIbHOW  JEATENbHOCTH, HAy4YHbIM  METOJAM  IIO3HAaHUS,
(OPMUPYIOIITUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XMMHH,

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOY4YalOIIMMUCS OIIbITa
pa3HOOOpa3HON JAEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIFOUYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATBHON U €CTECTBEHHO-HAYYHONW TPAMOTHOCTH, B TOM
YHCclie YMEHHH OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TOJYYCHHbIE MPU H3IYYEHUH XUMHUHU, NPUMEHATh HMX MpPU pElIeHUH MnpobdieM B
IIOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (opmupoBaHue y 00y4aronuxcs T'yMaHUCTHUECKUX OTHOILICHHUH, TOHUMaHUs [IEHHOCTH
XUMHYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKH IIEJIECOO0pa3HOT0 TMOBEACHUS B OBITY U
TPYOBOM JEATEIBHOCTH B LIEJAX COXPAHEHMSI CBOETrO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npouis ¥ HaNPaBICHHOCTH JaTbHEHIIEro o0yueHusl.

OO61iee yuCiIo YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).

COJAEPKAHUE OBYYEHUSA

8 KJIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CHUCTEME HayK. lTema u
BemecTBa. Dusnueckne CBONCTBAa BEHIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsitue o
METO/aX MO3HaHMs B XUMHH. UHCThIE BemecTBa U cMecu. CriocoObl pa3/ieiieHus: CMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JIeMEHThbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U CIOXKHBIE BEIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHTENIbHASI MOJICKYJIsSpHast
Macca. MaccoBas I0JI XHMHAYECKOT0O JIEMEHTA B COSIMHEHHH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuérel mo ¢hopMynaM XUMHUUYECKUX COSAMHEHUN.

Du3nyecKue M XUMHUYECKHE SBJICHUS. XUMHUUYECKas peakuus W e€ NpU3HAKH. 3aKOH
COXPaHEHMSI MACChl BEIIECTB. XUMHUYeCKre ypaBHeHHs. Kiaccupukanus XUMUIECKUX peakinui
(coenuHeHUs, pa3I0oXKEeHUs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYIO0H, MpaBWIaMH pabOThl B JTAOOpaTOpPHH M MpUEMaMHU
oOpaiieHus ¢ 1abOpaToOpHBIM O0OPYIOBAHUEM, H3YUYCHHE W ONHUCaHUE (PU3NYECKUX CBOUCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMOAeHHE (Pu3nUecKuX (TIaBJIeHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTyIKE, KHIIEHWE U KOHJIEHCALlUs BOJIbI) M XUMHUYECKUX (FOPEHUE CBEUH,
MIPOKAJIMBAaHNE METHOUM MPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SIBICHHM, HaOII0IeHNE
W ONHCAaHWE TPHU3HAKOB NPOTEKAHUS XHUMHUUYECKHX peakuui (pasioKeHue caxapa,
B3aUMOJICCTBUE CEPHOU KHUCIIOTHI C XJOpUI0M Oapus, pasioxkenue ruapokcuaa menu (1) mpu
HarpeBaHWH, B3auMoJeicTBUe jkene3a ¢ pactBopoM coiu meau (), m3ydenme crmoco6oB



pa3fiesieHusi CMeceil: ¢ IMOMOIIBI0 MarHuTa, (UIbTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISALINS,
xpomaTtorpadusi, TMpOBENEHWE OYUCTKA T[OBAPEHHON COJHM, HAONIOJCHWE W ONHCAHUE
pEe3yNbTaTOB IMPOBEIACHUS OMNbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHue
MoieJield MOJIEKYI (I1apOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKNX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3i€eMEHT U IPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, Gu3nyecKkue U XMMUYECKHUEe CBOWCTBA (peaklUy TOPEHUS).
Oxcunpl. Ilpumenenue xkucnopoma. CrocoObl TONydeHHUs KUCIOpojga B Jaboparopuu U
MpOMBINUIEHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — aloTporHas MOAU(PHUKAIUS
KHUCJIOpOJa.

TemnoBoit 3hdexT XuMHUUEeCKONW peakInH, TEPMOXMMHMYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOs.

Bomopon — nsnemeHT u mpocroe BeniecTBo. Haxoknenue Bomopoaa B OPUPOJE,
buznyecKkrue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTsl u comnu.

MoutsipHbIii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®uznyeckue CcBOMCTBAa BOJbl. Boma kak pactBoputenb. PactBopsl. HacklienHbie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas [0yl BellecTBa B
pactBope. XuMHYECKHUE CBOMCTBAa BOJbl. OcHOBaHMs. Poiib pacTBOpOB B MPHUPOJIE U B KUZHU
yesoBeka. KpyroBopor BOAbl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHudt. Oxcunpl. Kiaccudukanus OKCHIIOB:
coneo0Opa3yrorue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIC) U HeconeoOpasyomue. HomeHnkiiatypa
OKCUI0B. DU3NUECKHe U XUMUYECKHUE CBOKMCTBA OKCHAOB. [lonyueHue okcuios.

OcHoBanus. Knaccudukanust ocHoBaHWN: WIENOYM UM HEPACTBOPUMBIE OCHOBAHMS.
Homenxknarypa ocHoBanuii. dusznueckne M XHMHYECKHE CBOMCTBAa OCHOBaHuU. [lomydenue
OCHOBAHMH.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucinot. Ousndeckiue U XUMHYECKHE
cBoiicTBa kucaot. P akruBHoctu metamioB H. H. bekerosa. [Tomydenue Kucior.

Comu. Homenknatypa coisieid. @u3znueckue U XUMHUUYECKHE cBoicTBa comel. [lomyuenue
COJIEH.

['eneTnueckasi CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OMpeeNieHue CoJIep>KaHusl KUCIopoia B BO3yXe, MOTydeHue, cooupaHue,
pacrio3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aWMOJICHCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U IMPEKpaIleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpasraMu OKCHJIOB M OIMCAHWE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHHWe, paclio3HaBaHUE U
U3ydeHHe CBOWCTB BOjaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOXHO HCTIONB30BaHUE BUEOMATEPHUATIOB), HAOIOACHIE 00pa3IOB BEMIECTB KOJIUIECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3UYHONH PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMIMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaibllueM) (BO3MOXKHO HCIHOJIB30BaHUE
BHJICOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3IOB HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
HAOIIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHCIOT U IIENI0OYed, M3ydeHHe
B3auMoeicTBuss okcuga meam (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIAMU,
peakuuii HeWTpaau3alud, MOJIyYeHHE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]a4 10 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUIN.

Iepuonuveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummu4yeckux iemeHtos [{. U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4Y€CKas CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBple TOMBITKA KIACCU(PUKANUKM XUMHUYECKUX OdlieMeHToB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMENbHbIE METAJUIbI, TaJOreHbl, MHEPTHBIEC Ta3bl).
DIEeMEHTBI, KOTOPBbIE 00pa3yroT aM()OTEPHBIE OKCUIBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepmoamyeckass cucrtemMa xuMuueckux isnemeHtoB . U.
MenneneeBa. Koporkomepuoanas W JuyMHHONEpuoaHas ¢opmbl I[leprognueckoid cHCTEMBbI



xumuueckux syemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKUd CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. W3otombel. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUECKUX 3JIeMEeHTOB [leproanyeckoil cucTemMbl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyNIaM U Mepruoam.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbI XUMUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKU U npakTuku. 1. 1. Mennenees — y4€HbIl U IPaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. VloHHAas1 CBSI3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIpouecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3loB BEIECTB METANIOB U HEMETAUIOB, B3aUMOJCHCTBHE T'MJIPOKCHIA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJOYEel, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEHUE, PEAKLIUU PA3I0KEHUS, COCTUHEHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeaMeTHbIX CBSA3€H MpHU U3YYEHUH XMMHUHU B 8 KJlacce OCYILIECTBISETCA
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHM,
SABJISIFOUIUXCSI CACTEMHBIMU JIJIs1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTEe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HW30TOMbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, B3JEKTPUUYECKUN 3apsll, BEUIECTBO, TeJIO0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BETUYHMHBI, €IUHUIBI H3MEPEHUs, KOCMOC, IJIaHETHI,
383151, ComHIIe.

buonorus: porocunres, npixanue, ouochepa.

['eorpadusi: armocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYECKHX diemMeHToB J[. .
MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHHMHM CBOWCTB XHUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOMOB, KalHs, KaTblHUs M WX COCAMHEHUH B COOTBETCTBHH C
II0JIO’KEHUEM 3JIeMEHTOB B [leproandeckoli CuCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THIBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUMNA KPHUCTAIUIMYECKON PEMIETKH U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (0 YUCIy U COCTaBy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeIIoBOMYy 3(dexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajlu3aropa). JK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 ckOpocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TETEepOreHHbIX peakuusax. [lonstue o
karanuse. I[loHsTme o0 XxXuMuyeckoM paBHOBecHHM. DakTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMUYECKON PeaKlUy U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOT0 OajaHca.



Teopust PAEKTPOTUTAYECKON AUCCOIMALNK. DJIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
QHUOHBI. MexaHW3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbBIMM BHJAMU XHMHUYECKOH CBS3H.
Crenenb aucconuanyy. CUIbHBIE U CIa0bIe AIEKTPOJIUTHI.

Peakmun moHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEaKIHii MOHHOTO OOMEHA, TMOJHBIC H
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpeJCTaBICHUNH 00 SJIEKTPOTUTHUYECKON auccoluannu. KadecTBEHHbIE peakiuyd Ha HOHBI
[TonsiThe o0 rupoIn3e Cose.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METAJUIOB M HeMeTauioB (rpadura W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOH pEakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, MCCIEIOBAaHUE AIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOIHMALNT
KHUCJIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MAaTEpUANIOB), IPOBEICHUE
OTBITOB, WILTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajka, BblAelleHHe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3ioKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEHIECTB C IMOMOIIBI0 KAa4eCTBEHHBIX PEaKIUil Ha HOHBIL,
pelleHre YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OO0mass xapakTepucThuka ramoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHBIC
crerieHu okucieHusi. CtpoeHune W (DU3WYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHYEeCKUE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMEeTaJllaMu,
mienoyamu).  XusopoBopopod. ConsiHash KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJY4YEHHUE,
npuMeHenue. JlelicTBue XJiopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. Baskueime Xaopuabl
U X HaXO0X/IEHUE B IPUPO/IE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3M4ecKre CBOWCTBA IPOCTHIX BEIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecCKue M XHUMHUYECKHe cBoMcTBa. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCcHUIOB. CepHas KUCIOTa, (pU3MYECKUe M XMMUYECKHE CBOICTBa
(oOmupe Kak MpeACTaBUTENS Kjacca KHCIOT M coeruduueckue). XHUMHUYECKUE peakiu,
Jekallie B OCHOBE HPOMBIIIICHHOTO croco0a MosydyeHus: cepHoil KucnoTel. IlpumeHenue
cepHoll kucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibgaT-uoH. Haxoxnenue
ceppl M €€ COCIMHEHUH B Mpupoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLEH Cpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHE B Mpupoae, (U3NYEecKue Hu
XuMH4eckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XuMHUYecKre
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHEe CBOMCTBRa,
npuMeHeHrne. KauecTBeHHass peaknys Ha MOHBI aMMOHUSA. A30THas KHCJIOTa, €€ IOJydYeHHe,
¢u3nueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TpeACcTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX
ynoOpeHnit. XuMHU4ecKkoe 3arpsi3HeHHEe OKpYKarollel Cpeibl COeAMHEHUS MU a30Ta (KUCIIOTHBIE
O, 3arps3HEHHE BO3]yXa, MOYBbI M BOA0EMOB). Pocdop, amaoTponHble MOAUPUKALNN
doctopa, pusznyeckue u xummuueckue cporctBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
bu3MYecKue W XUMHUYECKHE CBOWCTBa, mojydeHue. Mcmomp3oBanuwe ¢ochaToB B KayecTBE
MHUHEpaAJIbHBIX YI00pEHUHA.

OO6mas xapakrtepuctuka 3jeMeHTOB |V A-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIIMH, PACTIPOCTPaHEHHE B
npupoje, Gu3ndecKue U XuMUIecKrue cBoicTBa. Ancopouus. KpyroBopor yriepoaa B mpupoze.
Oxcuapl yraepona, ux GU3NYecKue U XMMUYECKHE CBOMCTBA, JICHICTBUE HA KUBBIE OPTaHU3MBI,
MOJy4YeHHE U TMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBsI3aHHbBIC ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a III00aJbHOTIO MOTEIUICHU KJIMMarta, MapHUKOBBIM 3¢ dekT. YroabHas KHCIIOTa U e
conu, UX (U3MYEecKHMe M XHMMUYECKHE CBOMCTBA, MOJIyueHHE W MpuMeHeHue. KauecTBeHHas



peakuuss Ha  KapOoHaT-woHbl.  Mcmomp3oBaHune  KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBILIUIEHHOCTH U CEIbCKOM XO035HUCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COEAUMHEHHUSX yriepoja
(meran, 3TaH, JTWIEH, alleTWJICH, 3TaHOJ, TJULEPUH, YKCycHas kuciora). [lpupoanbie
UCTOYHUKU YTJIEBOAOPOAOB (Yroib, HPUPOIHBIA Ta3, HEPTb), MPOAYKTHl HX MepepadOTKU
(6eH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMONTOTHYECKH BaKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepHallbHOE E€IHHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢Qusuueckre U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunaenuss kpemMHusi B mpupone. OOmme mnpencrasieHuss o0 okcunae kpemaus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeliue
CTPOUTEIILHBIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGiembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3y4eHrue oOpaslloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KUCJIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIIUN Ha XJIOPUI-WOHBI M HAOIOJICHUE MPU3HAKOB WX IMPOTCKAHUS, OIBITHI,
oTpaxaromue (GU3MYECKUe U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMd XJIOpUAOB (TaJOTreHUIOB),
O3HAKOMJIGHHE ¢ oOpa3mamMu cepbl M €€ COCOUHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHaNoB), HaOIOJeHHe Tmpolecca OOyrauBaHUS — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, M3YYE€HHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOU
KHUCIIOTHI, TIPOBEJCHUE KAueCTBEHHOW peakluu Ha cynb(ar-uoH U HaAONIOJIEeHUE NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DM3MYEeCKMMH CBOWCTBaMHU a3oTa, dochopa m MX COCITUHEHUN
(BO3MOYKHO HCIIOJIb30BAaHHE BHIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U POchHOPHBIX yI0OpeHui,
MoJIydeHHe, coOupaHue, paclo3HaBaHWE W HW3y4YeHHWE CBOWCTB aMMHaka, IMPOBEIACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMoHUs U Qocdar-nOH U U3YYeHHE NPU3HAKOB HX
IPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
UCIIONIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENel KPUCTATMYECKHX PEHIETOK anamasa,
rpaduta, ¢ymepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTa3a, MOIy4YeHHe, COOMpaHue, pacrio3HaBaHUe
U W3y4YeHUE CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEJEHHWE KAa4eCTBEHHBIX peaklMii Ha KapOoHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHUE C MPOAYKIUEH
CHUJIMKATHOW TPOMBINIJICHHOCTH, PEIIEHNEe SKCIEPUMEHTAIBHBIX 3a/ad 1o Teme «Baxxuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M MX COeTUHEHMSI

OO0mass xapakTepUCTHKA XHMHUYECKUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonuueckoit cucreme xumudeckux 3nemMeHToB . 1. MenzaeneeBa u ctpoeHus
atromoB. CTpoeHue MeTauioB. Meraminueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIJIEKTPOXUMUYECKUN PAl HANpsSOKEHW MeTauioB. DU3WYECKME W XUMHUYECKHUE
cBoiicTBa MeTaiioB. OOmMe crnocoObl MoMy4eHHuss MeTaioB. [[oHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CriaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIILIIEHHOCTH.

[Ilenounbie MeTauibl: TOJ0kKeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIeMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckre U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATpusl U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlenouyHo3emMenbHBIE METAUIBI MarHuii W Kalblui: mosiokeHne B Ilepuommueckoit
cucremMe xumMuueckux aemeHToB [[. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus M Kanblus. BaxkHelue coequHeHus
KabIusl (OKCU, TUAPOKCU, CONn). JKECTKOCTH BOMIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmoMuHui: nonoxkeHue B Ilepumoamyeckoin cucteMe Xumudeckux siaemeHTtoB JI. .
MenzeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B mpupojac. OPU3NuecKue 1 XMMUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenue B Ilepuonuueckoit cucreme xumuueckux »snemeHtoB . .
MenneneeBa, CTpOEHHUE aTOMa, HaxoXAeHUE B mpupoae. Ouznueckue 1 XMMUYECKHUE CBOMCTBA



xene3a. Oxcunpl, ruapokcuabpl U conu skene3a (l1) m xeneza (Ill), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C OOpa3llaMh METAUIOB W CIJIAaBOB, HMX (PU3NYECKUMH CBOHCTBAMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO MCIIOJIB30BaHME BUEOMAaTEpPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUAA KaJbLUsA U HATPUS C BOJIOM (BO3MOYKHO MCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), HCCIEI0BaHUE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKeie3a B
KHUCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX pEaKkIMil Ha MOHBI: MarHWs, KajJblMs, alIOMUHUSA, IIMHKa, *kene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHHE W ONKMCAHKUE TPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIus U KaJbLus (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THAPOKCHU/IA LIMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BaykHel1e MeTaulbl U UX COCIUHEHUS.

XHuMHA M OKpYsKaoIas cpeaa

BemectBa 1 MaTepuansl B IOBCEJHEBHOW JKHU3HM 4Ye€lOBEKa. be3onacHoe MCI0JIb30BaHKE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momouis mpu XUMHUYECKHX O0XKOTrax M
OTpaBJICHUSIX.

XUMHUECKOEe 3arpsi3HEHHE OKpYXKarollel cpelpl (IpeesibHas JoIycTUMasi KOHIIEHTPALUs
BeulecTs, gainee — [1/1K). Ponp XxuMuu B pelieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3LoB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MAaTEPUAIIbI).

Mesxicnpeomemmnuoie céasu

Peanu3zanus MexnpeaMeTHBIX CBsI3€H MPU U3YYEHHU XMMHHU B 9 Kiacce OCYIIECTBIISIETCS
yepe3 HCMOJb30BAHHME KaK OOIIMX €CTeCTBEHHO-HAyYHBbIX IOHATHM, Tak M IOHATHH,
ABJISIOIIMXCSI CHCTEMHBIMU JUISI OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 IIMKIIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHaJINW3,  CHUHTE3,  KiIacCUpUKauus,  NEePUOJUYHOCTh,  HAOJIOJEHUE,  HKCIEPHUMEHT,
MOJIEIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIIEHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOrUs, MaTepHuasbl.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
paZiMoOaKTUBHOCTb, MOJIEKYJA, DJEKTPUYECKUM 3apsl, MPOBOJHHUKH, IOIYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAJUIMYECKas pEeHIETKa, CIUIaBbl, (U3NYECKHE BEIUYMHBI,
€MHMIIBI U3MEPEHU S, KOCMUUECKOE MPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunres, asixanue, Ouocdepa, s3KocucTemMa, MHHEpaJbHBbIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BELIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOJIBI, MOJE3HBIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHUSI XMMUU B €JMHCTBE YU4EOHOM M BOCITUTATEIBHOM 1€ TEIHHOCTH B
COOTBETCTBUU C  TPAJAULMUOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpPaBUIAMHU M HOPMAaMH NMOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMANIN3ALMN O0yYaOLIUXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYaroIIMXCS PYKOBOACTBOBAThHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M pacIIUpeHHe OMbITa ACSTEILHOCTU Ha e
OCHOBE, B TOM YHCJIE B YaCTH!

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY U HayYHOMY
HACJICUIO, TOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOILEeCTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUei 0 MEepeOBBIX TOCTHIKCHUSX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

IIPEJICTAaBICHUSI O COLMAJIbHBIX HOpPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHUKATHBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO TMIOJIC3HOM,
yueOHOUCCIIEI0BATEIbCKOM, TBOPYECKOM M JAPYrMX BHJAAX JAEATEIbHOCTH, TOTOBHOCTHU K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, IO3HABATEIbHBIX 3a]1a4,
BBIITOJIHEHNH XHMHUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IIPOEKTOB, CTPEMIJICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IOBEJIEHHWE M TOCTYNKHM CBOMX TOBAapHUINEH C MO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEICTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKlMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAYKM M COCTaBISIOLIME OCHOBY JUIS
MOHMMAHUA CYHNIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YeJOBEKa C MPUPOIHOM Cpeoi, o posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAIlpaBIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUI MO XHMMHH,
HEoOXoAuMBbIe Ul OOBSCHEHMsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENILHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOyYEHMIO M TO3HaHHIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIHCKONU JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/I0pOBbIii 00pa3 >KM3HMU, OCO3HAHHE IOCIEACTBHUII W HENpHUSITHE BPEIHBIX
OpUBbIUEK (YMOTpeOJeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS
npaBwil 0€30MaCHOCTH MpH OOpallleHMH ¢ XMMHYECKHMH BEIIeCTBaMH B OBITY U peaslbHOMN
KU3HHU;

5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUEHUIO Mpodeccuil u Tpyaa pa3IudHOro pojia, yBaXeHHUE K
TpyAy M pe3yjibTaTaM TPYIOBOW [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE HPUMEHEHUs
NPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBIOOP WHIMBUAYATHHOW TPACKTOPUU
MPOJOHKEHUsST 00pa3oBaHUs € YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi npoecCuOHaIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B PO ECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCcKOro BOCIIHTAHHUS:



HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3J0pPOBOr0 M OE30MacHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (HU3MUECKOMY M ICUXMYECKOMY 310pPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUJI 0€30IacHOTO MOBEICHUS MpU paboTe ¢ BEIIeCTBAMH,
a TaKk)Ke B CUTYalUsIX, YIPOXKAIOLIMX 30POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH TPUMEHSTH 3HAHWA, MOJydaeMble NPU W3YUYCHHUH XUMHH, JUIS PEIICHUS
3ajiay, CBSI3aHHBIX C OKPY’KalOIled MPUPOJHON CpeaoH, JUIsl OBBILIEHUS YPOBHS 3KOJIOTHYECKON
KYJBTYpBl, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKHX MpoOJIeM W MyTel MX pelieHus
HOCPEICTBOM METO/I0B XUMUH, SKOJIOTMYECKOIO MBIIIJICHUS, YMEHUS PyKOBOACTBOBAThCA UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbI

B cocraBe MerampenMeTHBIX PE3YyIbTAaTOB BBIICISIOT 3HAYMMbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLICHAYYHbIE MOHATHUS (3aKOH, TEOPUs, MPUHLMII, TUIOTE3a, (PAKT, CUCTEMA,
IpOIIeCC, KCIIEPUMEHT U JIPYTo€.), KOTOPhIE UCHOIBb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 ATUX MpeAMETOB (pOpMHUPOBAThH NPEACTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JCHCTBUS (ITO3HABATENIBHEIC,
KOMMYHHUKATHBHbIE, PEryJISTHBHbBIE), KOTOpbIE OOecrnednBaoT (OpPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHO! JEATEIIEHOCTH.

Ilo3HaBaTe/IbHBbIE YHHMBepcaIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:

YMEHHUSl HCHOJIb30BaTh HPUEMBI JIOTMUECKOTO MBILIUIEHUS IPU OCBOCHMM 3HAHUM:
pacKpbIBaTh CMBICT XHUMHYECKHX MOHATHUH (BBLACTATH MX XapakTepHbIC IPH3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSATHAMU), UCIOIb30BATh MOHATHUS ISl OOBICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHWH, BBIOMpPATh OCHOBAHWS W KPHUTEPHH IS Kiaccu(uKauu
XMMHUYECKHX BELIECTB M XMMUYECKUX PEAKIMH, YCTaHABJIMBATh IPUUYUHHO-CIICCTBEHHBIE CBSA3H
MEXIy 00BEKTaMH W3YUEHUS, CTPOUTH JIOTHUECKUE PACCyKACHUs (MHIYKTUBHBIC, 1€ TyKTUBHEIE,
110 QHAJIOTUH), 1€1aTh BBIBOJBI U 3aKIIIOYECHHUS;

yYMEHHUE NMPUMEHATh B MPOIECCEe MO3HAHUS TMOHATHS (IPEIMETHBIE M METalpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NPeoOpa3oBbIBATH HIMPOKO
NpUMEHSeMbIe B XUMHH MOJIEIbHBIC MPEICTABICHUS — XUMUYECKHI 3HAK (CHMBOJI DJIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH YydeOHOo-
MO3HABATENBHBIX 33/7a4, C Y4YETOM OTHUX MOJENBHBIX TPEJICTABICHUH BBIBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHX DPEaKIWi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBS3U H
IPOTUBOPEUHS B H3Y4aEMBbIX NPOLIECCAX U SABICHUAX.

Ba3oBble nccienroBaTebcKue IeiiCTBUS:

YMEHHUE HCHOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KayeCTBE WHCTPYMEHTa MO3HAaHHUSA, a
TaKKe B KadeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE NPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUM;

nproOpeTeHne OmbiTa 10 TUTAHUPOBAHHIO, OPTAaHM3AlMU W TPOBEICHHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOI0JaTh 3a XOJI0OM MPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €T0
pe3yibTatr, (GopMyIHpOBaTh OOOOIICHUS W BHIBOABI MO pe3yJabTaTaM NpPOBENEHHOTO OIIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHOM padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUE BBIOUpATh, aHATU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMAIIMIO PA3TIMUHBIX BUI0B
1 GOpM TIPECTABICHHS, TOTYyIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAs TIUTEpaTypa
XUMHUYECKOTO COZIEp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HETOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3alPOCHI MIPH MOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(DOPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYpPOH aKTUBHOI'O MCIIOJIb30BaHMS PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy IpenCTaBICHUS
MHPOPMALMM U WUIIOCTPUPOBATH pEIlacMble 3a/laud HECIOXKHBIMM CXEMaMHM, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSMUY;



YMEHHUE HCMOIb30BaTh U aHATU3UPOBATh B Ipolecce y4yeOHOM M HCCieI0BaTeIbCKON
NEeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CEIbCKOT0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPY’KAIOIIEH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe yueOHbIe JeHCTBHUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Jauanora u (Wiu) AUCKYCCHUU) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
peJI0KEHHON 3a1a4H;

YMEHMSI IPEACTABIIATE OJyUYEHHBIE PE3YJIbTAThl I03HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaTh IMPE3CHTAlMI0 PE3yJbTaTOB BBIINOJHEHUS XHMHYECKOTO
JKCIIEpUMEHTa (Ja00paTOPHOTO ONbITA, JTa0OPaTOPHOW PAaOOTHI MO HCCIECIOBAHUIO CBOWCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABATEIbHOH U
HCCJIEIOBATEILCKOM NIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUK (0O0CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHAILIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJIeHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHME CaMOCTOATEIbHO ONPENEIATh 1eU JAESATENIbHOCTH, JIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOonee dS(QeKTuBHBIE CIMOCOOBI peUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEATOKEHHBIM alropuT™M AEUCTBUN NpU
BBIMIOJTHEHUM 3aJaHUMl ¢ Y4€TOM IIOJIy4EHHs HOBBIX 3HAHMW 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIMSIX, OLICHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeMu,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPe/iJlaraéMble B YCIIOBUU 3a/laHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTE€IBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOyyarolmuMucs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMETHOM 00sacT «XUMUS», BUIBl JEATEILHOCTH MO IOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEpIIpETaliU, TPE0OPa30BAHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K kxonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y O0YUAIOIIUXCS] YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX TOHATUMN: aTOM, MOJEKYJa, XUMUUECKUN JJIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMECh (OAHOPOAHAS M HEOAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJISpHas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHas
Macca, MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTa B COEIMHEHHM, MOJSIPHBIH OO0BEM, OKCHUJ,
KHCJIOTAa, OCHOBaHHUE, COJb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS, XUMHUYecKas
peakuus, Ki1acCU(pHUKAIM peaKLUui: peakMM COSAMHEHUS, PEaKLIUU pa3IokKeHUs, peakiuu
3aMeUIeHUs], peakIui 00MeHa, FK30- M IHIOTEPMUYECKUE PEaKIUH, TEIUIOBOU 3 (deKT peakuuu,
PO aToMa, JEKTPOHHBINA CJIOM aToMa, aToMHas OpOUTallb, pauyc aToMa, XMMHUYECKas CBS3b,
NoJIIpHasl U HEMOJspHas KOBaJE€HTHas CBs3b, MOHHAS CBA3b, WOH, KaTHOH, aHHOH, PacTBOp,
MaccoBas J10JIs BellecTBa (IPOLEHTHAs! KOHIIEHTPAallKs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHSATH 3TU NOHSITUS NIPU
OINMCAHUU BEIIECTB U UX MMPEBPALLEHUII;

UCITOJIb30BaTh XUMHUECKYI0O CHUMBOJHMKY MJJIsi COCTaBlIeHHS (OpMyN BEIIECTB W ypaBHEHUH
XUMHYECKHUX PEaKLNi;

OTIpeNieNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTEIEHb OKUCIICHUS
HIIEMEHTOB B OMHAPHBIX COCIMHEHMSX, MPUHAIICKHOCTh BEIIECTB K OMpEeAEIEHHOMY Kiaccy
coenuHeHUH no GopmynaM, BUJ XUMUYECKOM CBsI3U (KOBAJIEHTHAS! M MOHHAs) B HEOPTraHMYECKHUX
COEIMHEHUSX;

packpsiBaTh cMmbica [lepuogunueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHUX JJIEMEHTOB OT UX TMOJOXKEHHUS B
ITeproanueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUs, 3aKOHA ABOTajipo;

ONHKCBHIBATh U XapaKTepu3oBaTh TabiauuHyto ¢opmy [leproandeckoil CUCTEMbl XMMHUYECKHUX
AJIEMEHTOB: PA3JIMYaTh MOHATHUS «TJIaBHas moArpynna (A-rpymnmna)» u «modouHas noarpynmna (b-



rpyImIa)», Majable 1 0OJbIINEe ePUOIbl, COOTHOCUTH 0003HAYCHHS, KOTOPbIE UMEIOTCS B TaOIHIIe
«llepuognueckas cucrema xumuueckux diemeHToB JI. WM. MenaeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOECHHS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij snpa, odiiee
YHCIIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 SJIEKTPOHHBIM CII0SIM);
KJIaCCU(UIIUPOBATh XUMUUYECKHE IJIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XUMUUECKUE PEaKIUU
(110 YUCITy ¥ COCTaBY YYacTBYIOIIMX B PEAKIIUU BEILECTB, MO TEIIIOBOMY dPHEKTY);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIECTB PA3JIMYHBIX KJIACCOB,
MOATBEP)KJAsi  ONHMCAHME IPUMEpPaMU  MOJEKYJSIPHBIX  YPaBHEHUH  COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIUM;
IIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCHMOCTM OT HX KayeCTBEHHOI'O COCTAaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3JIUYHbIX YCIOBUSX;
BBIUNCIIST OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIeMEeHTa 10 (opMyse COCIMHEHHs, MAcCOBYIO JOJIO BEIIECTBAa B pacTBOpE,
MIPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHUECKOU PEaKIIH;
IPUMEHSTh OCHOBHBIE ONEpPAlUU MBICIUTEIbHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
00001IeHne, CHCTEMAaTH3alnI0, KIIACCH(PUKALINIO, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX CBS3€H
— JUIsl U3YYEHHUsI CBOMCTB BEUIECTB M XMUMHUYECKUX PEAKIUMN, €CTECTBEHHO-HAYyYHbIE METOJIbI
NO3HAHUS — HaONIOJIEHUEe, UW3MEpPEHUE, MOJIEIMPOBAHUE, JKCHEPUMEHT (peajbHbli U
MBICJICHHBIN );
CJIe10BaTh MpaBUjaM MOJIb30BaHUS XUMUYECKOM MOCYZ0N U 1a00paTOpHBIM 000PYJOBaHUEM, a
TaK)Ke MpaBUiIaM OOpPALLEHUS C BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMU 10 BBIIOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUI0O U COOUPAHHUIO Ta3000pa3HBIX BEIECTB
(Bomoposla M KHCIOpOJd), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHOW MaccoBOM oieit
PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W NPOBOJUTH XHMHYECKHUE HKCIIEPUMEHTHI [0
pacrio3HaBaHUIO PACTBOPOB IEJIOYEM W KHUCIOT C TOMOIIBI0O HWHIAMKATOPOB (JIaKMYyC,
deHondranzent, METUIOPAHX U IpYTrHe).

K koHny oOyueHus B 9 kiacce IpeaMETHBIE pe3ylbTaTbl HA 0Aa30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX MOHATUNA: XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYIa,
MOH, KaTHOH, aHWOH, TPOCTO€  BEIIECTBO, CJOKHOE  BEIIECTBO, BaJEHTHOCTH,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHHS, XMMHYECKas pEaKlUMs, XUMHYECKas CBS3b,
TEIUIOBOM 3P PEKT peakiiu, MOJIb, MOJIIPHBIH 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIIUTHL,
ANIEKTPOJIUTUYECKAsT JMCCOLMALUS, PEaKIUd HOHHOIO OOMEHa, KaTaiu3aTrop, XMMHYEeCKoe
paBHOBecHe, oOpaTUMble U HeoOpaTUMbIE pEeaKLWH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peaKuuyu, OKUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIECHHME, aJJIOTPOIHS,
aM(pOTEepHOCTb, XUMUYECKas CBS3b (KOBaJIEHTHAs, MOHHAsI, METAJUIMUECKast), KpUCTasInyecKas
pelméTKka, KOppO3Us METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKLHH, MpeneabHO
nonyctumas konueHtpamus [1JIK Bemectna;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TOHATUN U IPUMEHATH 3TU NOHSITHS IIPU
OINMCAHUU BEIIECTB U UX MPEBPALLEHUII;
UCIMOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJIEHUS (DOpPMyN BEIIECTB MU YpaBHEHHM
XUMUYECKUX PEaKIni;
ONpeeNATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUAX
pa3IMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY Kiaccy COECIUHEHHH 1o
dopmynaM, BUJ XMMUYECKON CBSA3M (KOBaJEHTHAasl, HOHHAsI, METAIJIMUECKasi) B HEOPraHUYECKHX
COETMHEHUSX, 3apsA]l MOHA MO XUMHYECKOM (opmyie, XxapakTep cpelbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COCAVHEHUM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA,
packpbiBaTh cMbich Ilepuogumueckoro 3akonHa JI. M. MenneneeBa W JEMOHCTPUPOBATH €ro
NMOHMMAaHHE: ONMCHIBATh M XapaKTepu3oBaTh TabmuuHyo (opmy Ilepuoanueckoit cucteMsl
XUMHUYECKHUX SJIEMEHTOB: pa3Ninyarh MOHATHS «TJIaBHAas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynma (b-rpynmna)», manbie U OONbINKE TEPHOJbI, COOTHOCUTh O00O3HAYCHHS, KOTOpPHIC
UMEIOTCA B TEPHOAMYECKONW TaONUIle, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB M 3apsl siipa, o0lee YnciIo 3JIEKTPOHOB U paclpe/esieHne ux
IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COCAVMHEHUH B Mpelesax MajblX MEPUOAOB M INIABHBIX MOATPYHN C YYETOM CTPOEHUS HX
aTOMOB;



KJIaccu(UIUPOBATh XMMUYECKHE 3JI€MEHTHI, HEOPTraHWUYECKHE BEUIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4YMCIy W COCTaBy Yy4YacTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
W3MEHEHUIO CTENeHEeH OKHCICHHSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME M CHeUU(UUIECKHEe XUMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOXHBIX BEILECTB, MOATBEPAK/Ias ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

COCTaBJISITh YPABHEHUS IEKTPOJIUTUYECKON TUCCOLMALIMY KUCIIOT, LEI0YEN U COJIEH, ITOJIHBIE U
COKpaIIEHHBIC YPABHCHHS PEAKIMI MOHHOTO OOMEHA, YPaBHEHHUS PEaKIIMid, MOATBEPKIAOIINX
CYILIECTBOBAaHUE T'€HETUYECKON CBSI3U MEX/y BEIIECTBAMH PA3JIMUHBIX KJIaCCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMi IOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEaKLIU;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOCHMS, BOBMOXXHOCTH ITPOTEKAHUs
XUMUYECKHUX MTPEBPAILECHHI B PA3JIMYHBIX YCIOBUSIX;

BBIUHCIISITH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO Macchl BELIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa IO (opMyJe COEIUHEHMS, MACCOBYIO JOJIO BELIECTBAa B PacTBOpPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIIH;

cOOIIIO/IaTh TPaBWIIA MOJIB30BAHHUS XUMHUECKOW MOCYAO0H U J1abopaToOpHBIM 000pyIOBaHHEM, a
Tak)Ke MpaBuiia 0OpallleHus C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBINOJIHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OMNBITOB IO IOJYYECHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTrIeKuciIoro rasa);

IPOBOAMTH PEAKIMM, MOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB pa3IMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM IMYyTEM XJOPHI-, OpOMHI-, MOIUA-, KapOoHat-, (ocdar-, cuiamkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHUOHBI aMMOHHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
IPUCYTCTBYIOILME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHATH OCHOBHBIE ONEPALlMU MBICIUTEIBHON IEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHNe, CUCTEeMaTU3aINI0, BBISBJICHUE MPUUYNHHO-CIEJCTBEHHBIX CBs3ell — I U3y4YeHMS
CBOMCTB BEUIECTB U XHUMHUYECKHUX pEaKIHMi, €CTeCTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
HaOJr0IeHNe, H3MEPEHNe, MOJIEIIMPOBAaHUE, SKCIEPUMEHT (peasIbHbI U MBICICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne HaumeHnoBaHue pa3aesioB U TeM Komriecrso wacon JuiekTpoHHbIE (HUGPOBbIE)
n/n  NporpaMMmsl Bcero ;(;;OTTPL(:HLHBW II)I;)ﬁz:)lg)plmecKne o0pa3oBaTejibHbIE PecypChl
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUS
1.1 ziliff;iaomz?{)ﬁl;a; 12551?552601(0171 5 2 bubmorexa LIOK
ESTCIBHOCTH HCIOBEKA https://m.edsoo.ru/7f41837c
19 BemrecTBa 1 XuMU4eCKue 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nen 2. BaxkHeiiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosznyx. Kucnopoa. [onsitie 06 5 Bbu6moteka [JOK
OKCHJIaxX https://m.edsoo.ru/7f41837c
29 Bogopoa.llonarue o kucnorax u 8 1 bu6nmorexa LIOK
COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnoreka HOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmmoteka IIOK
HEOPTraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837¢c
Hroro no paszneny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux daementoB /I, M. Mengeneesa. CTpoenune aToMoB.
XuMnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBHUTEIbHbIEC PEAKIIUH

[Tepuonnueckuii 3aKOH U

31 [Iepuonnueckas cucrema 7 bubnunorexa LIOK
' XUMHYecKkux 3aementos 1. U. https://m.edsoo.ru/7f41837c
Menneneea. CTpoeHue aroma
32 Omenmenmor 8 ) Bu6morexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bubnunorexa LIOK
Hroro no passery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
OO011ee KOJIMYECTBO YacoB MO MporpaMmme 68 4 5



https://m.edsoo.ru/7f41837c
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontposbueie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThbI padoTsbI pecypes
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuu
11 [ToBTOpenue u yriyOiaeHne 3HaHHH OCHOBHBIX 5 1 bubmmorexa [IOK
pasnennoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK
XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO0m1as XxapakTepucTUKa XUMHUUECKUX 4 1 bubnuorexa [JOK
anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
e | o muRTI M ; B 10K
COCITHHCHHS https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 Eggi?ﬁgiii?{fﬂ 112636
COETMHEHUS
| T | : T
A —— https://m.edso0.ru/7f41a636
Hroro 1o pasneny 25
Pa3zpnen 3. Merayuibl M UX COEIMHEHHS
. bubnuorexa [JOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsi.ru/7f4la636
3.2 Baxuelimme MeTauTbl U KX COCTHHCHUS 16 1 2 bubmorexa LIOK

https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazueny 20

Pasue.n‘ 4. XumMus ¥ OKpYy:Kalas cpeaa

4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmoreka LJOK
https://m.edsoo.ru/7f41a636

Hroro mo pazueny 3

PeszepBHOE Bpems 3 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41a636

O011ee KOJIMYECTBO YacOB IO MPOTPaMMe 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

No KosanyectBo 4yacos Mara DJIeKTpOHHbIe U (poBbIE
u/n Tema ypoka Beero Konrpoubusie Ilpakruyeckue A — oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypcnl
1 [Ipenmer xumuu. Poiap XuMUM B KU3HU 1 bu6nuoreka [IOK
yenoBeka. Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IAX TIO3HAHUS B XUMUHU 1 bubsmorexa [IOK
https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 bubmmoreka [JOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTtele BemecTBa U cMecd. Crroco0bl 1 bu6nmnorexa LIOK
paszencHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas Tta No 2 «P HH
5 caf:ceﬁ (Ij; lfpl/lrlz/?f;e ?)‘ﬁ/ICTIz(I/I f(ie;;eeHHeoﬁ 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoteka IIOK
6 ATOMBI 1 MOIIRKY bl . https://m.edsoo.ru/ff0d2a6c
v XUMUYECKUE dTIEMEHTHI. 3HAKHU (CUMBOJIBI) 1 bubnmnorexa [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U ClIOXKHBIE BEIIECTBA 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 Xowconan Gopwyae. Barenmmoems arowos 1 Bubmiorerca LIOK
) https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX DJIEMEHTOB
11 OTHocUTENbHAs aTOMHAs Macca. 1 bubnuoreka [{OK
OTHOCHUTEbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bub6nmoreka [IOK
COCIMHECHUH https://m.edsoo.ru/ff0d350c

13 Komnuecto Bemectsa. Mois. MossipHas Bu6mumotexa [JOK
macca https://m.edsoo.ru/ff0d5230

14 ®Ou3nvecKue U XUMAYECKHUE SIBICHUS. bu6nmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku U yciaoBUsI IPOTEKAHUS Bu6mumoteka [JOK
XUMHYECKUX PEaKIuii https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMs MaCChl BEIIECTB. bu6nmorexa LIOK
XUMHUYECKUE YPAaBHCHUS https://m.edsoo.ru/ff0d3b88

17 BrrunciieHus KoJimuecTBa, MacChl BEIIECTBA bu6nmorexa LIOK
10 YPaBHEHHSM XUMHUYECKHUX PEAKIIUI https://m.edsoo.ru/ff0d5708
Kiaccupukanuss XMMHUYECKHX peaKIIHid

18 (coemuHeHus, pa3IoKCHHS, 3aMEIICHUS, ll’?tptlgg'l;l/(r)]:eelijasc]i)orﬁlffo 43f34
obmeHa) — '

M. B. JIoMOHOCOB — y4€HBIN- Bubnmorexa [JOK

19 sHIMKIoneaucT. O0o0ImeHne u hitps://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHu — )

20 KonTtponbHas padora Nel no teme bubmmnoreka HOK
«BelecTBa 1 XUMUYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa. BuGnmorexa [[OK

21 Kucnopon — snemMeHT u mpocToe BEMIECTBO. hitps://m.edsoo.ru/ff0d448e
O30H — '
dusnueckue U XMMUYECKHE CBOMCTBA Bubsorexa [IOK

22 KHUCTIOopo/ia (peakluy OKUCIICHUS, TOPEHHUE). hitps://m.edsoo.ru/ff0d4614
IToustue 06 okcumax — :

23| mabopaopimt n mpo—_” Bummorerca LIOK

paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
TenoBoit 3 pexT XuMUIeCcKon peaxiii, Buborexa [IOK
24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH,

OK30- U SOHAOTCPMHUUCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TorumBo (HedTh, yroiab U METaH).

bu6nmoreka [IOK

25 | 3arpsi3HEHUE BO3/1yXa, CIOCOOBI €T https://m.edsoo.ru/ffod4cda
MIPEAOTBPALEHUS
(4]
36| lompeonms n robmpanne meopom bumorera LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
H3YYEHUE €TO CBOHCTBY
27 Bonopoa — 35eMeHT 1 pocToe BEIIEeCTBO. bu6nuoreka [IOK
Haxoxenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
o8 dusnyeckre U XUMUYECKIE CBOMCTBA bubnunoreka LIOK
Bojopoa. [IpuMeHeHre Bogopoa https://m.edsoo.ru/ff0d4dd0
29  TloHsTHE O KHCIIOTaX M COJISX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoOsbI moy4eHus BOAOPOIa B bu6nunorexa LIOK
nJaboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTnueckas Tta Ne 4 o Tem
31 «ﬁznyqe:l:dean E?)gglngﬂe Bo(;ogofla buGnuorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €r0 CBONCTBY»
. N bubmuorexka [IOK
32  MonspHslit 006EM Ta30B. 3aK0H ABOTaIpoO hitps://m.edsoo.ru/ffod542e
e B LOK
N https://m.edsoo.ru/ff0d55a0
BEIIIeCTBA UITH 00BbEMY
I R B LOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUM ra30B
35 ®du3nvecKue U XUMUYECKUE CBOMCTBA BOIBI bubmmorexa IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuoreka [{OK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HacelmeHHbIe 1 Buborexa [IOK
37 HEHACBIIIEHHbIE pacTBOPbl. MaccoBas 10ms

BEIIIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40
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[TpakTrueckas padora Ne 5 mo Teme
«IIpuroroBieHue pacTBOpPOB ¢

bubnunoreka LIOK

38 oIpeeIéHHOM MacCOBOM A0Iei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA
39 KonTtponsnast padora Ne2 o reme Bu6muoteka [JOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiaccuUKaIus, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
o | R n oo o BuGaionsa LOK
’ https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(PUKALIHS, bubnunoreka LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyuyenue u XxuMuyeckue cBOWCTBa Bbu6mmotreka [JOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, bu6nmnorexa LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45  llomydeHue U XUMHUYECKHE CBOWCTBA KUCIIOT bubmorexa LHOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnmnorexa [JOK
HOJTYYeHHSI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padbora Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME bu6nunorexa LIOK
«OCHOBHBIE KJIACCHI HEOPTrAaHUMYCCKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUID)
48 ['eneTnyeckas cBsI3b MEXAY KlaccaMu bu6muoreka [JOK
HEOPTaHMYECKUX COSAMHEHUN https://m.edso0.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUN Bubmorexa OK
https://m.edsoo.ru/00ad9cb?2
'I'<OHTp0J'II>Ha$I pabota Ne3 o Teme Butmiorexa [[OK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX

coequHeHuin"

https://m.edsoo.ru/00ad9ela
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[IepBble NOMBITKU KJIACCH(PUKALUU

51 | xummueckux 3nemMeHTOB. [ToHsTHE O rpynIax bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
CXOJHBIX PJIEMEHTOB
2 cntrena xmmicom srewenton L1 Bumorexa LIOK
T https://m.edsoo.ru/00ada52c
Meunpeneena
53 | Ilepuopsl, TPyYIIIIbI, MOATPYIIIBI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubmmoreka [JOK
N3ororbl https://m.edsoo.ru/00ada342
B s B 0K
T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuKa XUMHYECKOTO DJEMEHTA 110 Bubnmorexa [IOK
56 ero noJyioxeHuto B [lepronuueckoit cucreme .
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoandeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npaktuku. /1. 1. bubmuoreka [IOK
MeHeneeB — yu€Hblii, Tieqaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnorexa [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumuueckas CBs3b bubmmorexa LOK
https://m.edsoo.ru/00adac34
60  KoBaneHTHas moysipHast XUMUYECKask CBSI3b bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBanentHnas HenossipHasi XUMUYECKas CBSI3b bubmorexa [IOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnuoreka [{OK

peaKiuu

https://m.edsoo.ru/00adb076
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bub6nmoreka [IOK

64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 hitps://m.eds00.ru/00adb076
65 KonTtponsHast padora Ne4 o reme 1 Bu6mumotexa [JOK
«Ctpoenue aroma. XMMHUYECKast CBA3b) https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O0001ICHHE U 1 bubmuorexa [{OK
cucTEMaTH3alis 3HAHUI https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O6o0mIeHnE U 1 Bu6mumoteka [JOK
cucTeMaTu3anus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBuslit ypok. O60011eHNE U 1 bu6nmorexa LIOK
crucTeMaTH3als 3HAaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka K I HAata o0pa3oBaTe/ibHbIE
/i yp Beero OHTpoILHbIE  TIpaKTHdecKne | \oyyoyyg p
padoThI padoThI pecypcbl
IIepnonnueckuit 3akoH. Ilepuonnuecka
1 CI/I(?TIZMI:J.H;II/IMI/II/‘III/éCKI/IX}(I)J'ICMIe)IIjIITg;I I/{:[ 141 ’ 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOC 3MEHe CBOIiC
2 Xul;niehgxﬁi 3J1T;{M]?31?T(1;; Ir{IeHIJ;IIIjIX]?r EXTB 1 bubmorexa HOK
PBRIX TP https://m.eds00.ru/00adb6b6
MIEPHOJIOB
Knaccudukanus 1 HOMEHKIATypa Bu6mmoteka [JOK

3 1 )

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buabl XUMHUYECKOH CBSI3U U THUIIBI bubnunoreka LIOK

4 N 1 )

KPUCTAUTHYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «IToBTOpeHue u yriyoneHue 3HaHu 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

Knaccuukanus XuMU4ecKkux peakiui no bubmuoreka [IOK

6 1 .
pa3IUYHBIM MIPH3HAKAM https://m.edsoo.ru/00adbcb0
ITo € 0 CKOpOC €CKOH

7 eaiﬂjln HOI:MI;HeTg :;AT(E“ZHIFLDP(I u 1 bubmorexa HOK
DCARHH. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

8 @akTOpBI, BIUAIOIIKNE HA CKOPOCTh 1 bubmuoreka [IOK
XMUMHUYECKON PEaKIiu U TIOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
OKHCITUTENTbHO-BOCCTAHOBUTEIbHBIC but6mmoreka [IOK

9 1 )
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. 1 bubmuoteka [IOK
CwibHbIC U cl1a0bIe 3TEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIe ypaBHEHHUsI peakui 1 bubmuoreka [JOK
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https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA KUCIOT U

bub6nmoreka [IOK

12 OCHOBaHHH B CBETE NPE/ICTABICHHUI 00 hitps://m.eds0o.ru/00add5d8
AIIEKTPOJIUTHYECKON JUCCOIHAITIT
13 mpercrammen o6 srexmpomimeckoi bu6anorexa LIOK
pea P https://m.edsoo.ru/00add8b2
JUCCOTTHAITUT
14 [TonsiTue o runponuse conen bubmorexa LOK
AP https://m.edso0.ru/00add9d4
. bubnuorexa [JOK
15 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI hitps://m.eds00.ru/00addd12
16 [IpaxTuueckas padora Ne 1. «Pemenue Bbu6moteka [JOK
OKCIEPUMEHTAIBHBIX 331249 https://m.edsoo.ru/00addbfa
17 Onermpommmiscers wecomas Bubmmarexa [IOK
P o LUATIA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)»
18 OO01as xapakTeprCTHKA TaJIOreHOB. bubnmnorexa [JOK
XMMHYECKHe CBOWCTBA HAa IPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
o | TommmeseporCovean st B 10K
» MOy HCHHUE, https://m.edso0.ru/00ade104
MIPUMCHCHUE
20 lonyene cammo crons, e Bu6aorexa LIOK
L oIy > 3YH https://m.edsoo.ru/00ade348
e€ CBOHCTB»
|t o s o BuGaioress LOK
DEAIH, g p s https://m.edsoo.ru/00ade488
H30BITKE
29 OOm1as xapakTepucTika 31eMeHToB VIA- bubmuoteka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorpomnHsie MOJII/I(l)I/‘I‘KaHI/II/I CepEI. Buborexa [IOK
23 Haxoxpaenue cepbl 1 €€ coeTMHEeHUN B

pupoje. XMMHYECKHE CBOWCTBA CEPhI

https://m.edsoo.ru/00ade64a
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CepoBonopo, ctpoenue, pu3nueckue u

bub6nmoreka [IOK

24 XUMHYECKHE CBOICTBA https://m.edsoo.ru/00ade802
KCHJIbI CEPBHI. Hasi KUCJIOT
25 gngngec;flre) u )S/I?\E)H‘?CCKHCCHSB(?I;ICTBa bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XUMHUYECKUE PEaKIINH, JICKAIINE B OCHOBE
e | MmO e o B LOK
' . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCTUHEHUSMH CEPBI

27 Brrunciaenne MmaccoBoil 10K BEIXOAa bubnunoreka LIOK
MPOJIyKTa PeaKiuu https://m.edso0.ru/00adec8a
OO61mas xapakTepucTuka 31eMeHToB VA-
rpynnsl. A30T, pacipocTpaHEHHE B Bu6moteka [JOK

28 .
npupoje, GU3NYeCKre U XUMHUYCCKHIE https://m.edsoo.ru/00adeea6
CBOICTBA

29 AMMUak, ero Gu3NYECKue 1 XUMUIECKHE bu6nunorexa LIOK
CBOMCTBA, MOJYYCHUE U MPHMEHCHUE https://m.edsoo.ru/00adf004
IIpakTuyeckas Ta Ne 3 o Tem

30 «IPI?)JIyqef{(I:/IeaaI\E;SIZKz J\Irxlsifqe(:-mz eio brbmmorexa LIOK

N ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THAas KuCoTa, €€ (pru3ndecKue u bubmmnoreka HOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

32 aMMOHHMS B KAYECTBE MUHEPAIbHbBIX bubmuoreka [IOK
ynoopenuit. XuMuueckoe 3arpsisHeHHe https://m.edsoo.ru/00adf518
OKpY KaloIel Cpebl COeTMHEHUSIMU a30Ta

33 igfggﬁﬁnggfn(gfg CI)(I?IE:H(I:Q:II;IHe " bubmmorexa LIOK

N https://m.edsoo.ru/00adf68a
XUMHYCCKHE CBOMCTBA, MTOJIYICHUE
34 Hcnonb3oBanue GochaToB B KaueCcTBE bubmuoteka [IOK

MUHEpAJIbHBIX yI00OpeHuil. 3arpsi3HeHne

https://m.edsoo.ru/00adfc20
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MIPUPOJTHOM cpenbl hochaTaMu

Yrnepon, pacnpocTpaHeHue B IpUpo/IE,

bub6numoreka [IOK

3 du3ruecKre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepona, ux pusnveckue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bu6nmoreka [IOK
npo0JIeMBbl, CBS3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriaepona (1V)
37 VYronbHast KUCIOTA U €€ CONn bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
o
B Tonyenc yinesnororo rasa, Bufimorera LIOK
i " https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
30 oprammaecrin nenteersax K o Bufmsorerca LIOK
https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX yriepo/ia
40 KpemHuwuii u ero coequHeHus Bubmuorexa LIOK
https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 AKCIIEPUMEHTATBHBIX 3a7a4 110 TeMe bubnmnorexa [JOK
«BaxkHeine HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COETTUHEHUS»
2 Banmeinime reveraumn Bumorexa LIOK
https://m.edsoo.ru/00ae0el8
COETTUHEHUS»
OO01mas xapakTepuCcTHKa XUMUIECKUX
3JIEMEHTOB — METAJNIOB. MeTtajuinueckas bubnuotexa [JOK
43 .
CBSI3b U METAJIIMUECKAs KpUCTAJUTMYECKast https://m.edsoo.ru/00ae103e
pemrérka. GU3nYECKre CBOMCTBA METAJIIIOB
M Dnextpoxmee put manpcHi Bubmiorerca LIOK
https://m.edso0.ru/00ae1156
METaJJIOB
45 Oo6mue cnocoObl MOTYYeHHS] METAJLIOB. bubnmnoreka [JOK
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CmutaBel. Berauciienus 1o YPaBHCHHAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OAMH U3
PEArcHTOB COACPIKUT IPHUMECHU

https://m.edso0.ru/00ae1156

46 [TonsTHE O KOPPO3UM METAIIIOB BH6H_HOTeKa HOK
https://m.edsoo.ru/00ael1278
bubnuorexa [JOK

47 [lenourpie MeTan bl https://m.edsg).ru/Oan14b2

48 Okcubl ¥ THAPOKCUIBI HATPUSA U KAJIUS BH6H_HOTeKa HOK
https://m.edsoo.ru/00ael4b2

49 [IenouHO3eMeENIbHBIC METAIIIBI — KAJIBIIHI bubnuorexa [JOK

U MarHui https://m.edsoo.ru/00ael5e8

50 Bakueiinime coequHEHNUA KLU Bubmorexa HOK
https://m.edsoo.ru/00ael5e8

51 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI

52 JKEcTKOCTh BOJBI U CIOCOOEI €€ bu6nmorexa LIOK

yCTpaHCHUS https://m.edso00.ru/00ae1886
53| "acroom sommtnwerom 6+ Busmuorexa LIOK
! https://m.edsoo.ru/00aelae8
YCTpaHECHHS
N bubmunoreka IIOK
>4 AJlIOMUHUT https://m.edscﬁ).ru/00ae1c64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmmnoreka HOK
THPOKCUIA https://m.edsoo.ru/00aelc64
bu6nunorexa LIOK
56 Keneso https://m.edS(])lo.ru/Oan1d86
57 Oxcupl, TUIPOKCUIBI U conn kene3a (1) n bubnuotexa [JOK
xenesa (111) https://m.edso0.ru/00ae35e6
58 O0o001IeHNEe U CHCTEeMAaTH3allns] 3HAHUI
59 mencpmue e s 10 T BuGamorexa LIOK
. https://m.edso0.ru/00ae3de8
«BaxxHeunme MeTalIbl U UX COCTMHEHUS
60 Boluucnenust no ypaBHEHUSIM XUMHUYECKUX bubmuorexa [{OK



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
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

peaKIuii, eclii OJIMH U3 PEarcHTOB JaH B
M30BITKE WU COJEPIKUT MPUMECH.
Brrunciaenus MaccoBoOI T0JIM BBIXOJA

https://m.edso0.ru/00ae1750

MIPOJYKTa PEaKIuu
61 O000111IeHNEe U CHCTEMATH3alMs] 3HAHUI 1
62 KonrtponsHas padora Ne4 o reme 1
«Ba)kHeIe MeTaIIbl U KX COEIUHEHUS
63 BemiecTBa u maTepuaibl B TOBCEITHEBHOM 1 bu6nmoreka [IOK
JKU3HU Y€I0BEKa https://m.edsoo.ru/00ae3f50
64 XHMMHMUYECKOE 3arpsA3HEHUE OKPYXKaIOIEen 1 Bu6moteka [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHny SKOJIOTHYECKUX 1 Bbu6moteka [JOK
pobeM https://m.edsoo.ru/00ae4270
66 PesepBHrliit ypok. O60011eH1Ee 1 1 bu6nmnorexa LIOK
CUCTEMATH3AIUs 3HAHWUMA https://m.edsoo0.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne u 1 Bbu6mmoteka [JOK
CHCTEMATH3alAs 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 bubmuoteka [IOK
cUCTEMaTU3alUs 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Xumus, 9 knacce/ Pymzutuc I'.E., ®enpaman @.I'. AkiimonepHoe o01iecTBo «M31aTenbcTBO
«IIpocserenune»

» Xumus: 8-i kiacc: 6a30BbIi YPOBEHB: YUSOHUK; 5-€ u3ianue, nepepadboranHoe, § kiacc/
I"abpuensn O.C., OctpoymoB W.I'., CnankoB C.A. Akunoneproe oomectBo «M3nareapcTBo
«[IpocBemienue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

dI'OC OOO: popMupoBaHHE METAITPEAMETHBIX YMEHUH HA YPOKaX XUMHH : § KJIacc :
TUaaKTHIeckoe mocobue / aBt.-coct. T.B. [llamaposa, C.D. Halinénsimesa, M.}KO.Kamyruna,
JI.B. Mopo3osa, E.H. Banenko 2019 r.

OI'OC OOO: hopmupoBaHHE METAIPEIMETHBIX YMEHHUH HA YpOKax XUMHH : 9 Kiacc :
IuaakTHUeckoe nocobue € npusnoxenuem Ha CD / aBr.-coct. ML.IO.Kanyruna, E.B.Kotoga,
JI.B.Mopo3sosa, C.2.Haiinénsimena, T.B.11lamaposa 2019 r.

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
http://www.chemnet.ru I"azera «Xumusi» u caiit st yuurens «51 uay Ha ypoK XUMHK)
http://him.1september.ru Equnas xomtexkuus LIOP: TIpeameTHast KOMIEKIHS «XUMHUSD»
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