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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMa 1Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIEHAa HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTENbHOW MPOTrpPaMMbl OCHOBHOTO
obmero obpaszoBanus, npeacraBieHHbx B PI'OC OO0, a takke Ha OCHOBE (eaepabHOU
paboueii mporpaMMbl BOCIUTAHUS U C YYETOM KOHILIETIUHU MPEnoiaBaHus y4eOHOro npeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpaMmMa 1o XuMHUHM Ja€T MPEACTABICHUE O IENsIX, OOMIeH CTpaTeruu OOYYCHHS,
BOCIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
o0s3aTenpHOE PEIMETHOE Cofep aHue, MpeIycMaTpUBaeT paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM NPOrpaMMbl [0 XUMHH, ONPEAEISAET KOIMUECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH Yy4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00yUaroluXcsi, ONpeAesieT BO3MOKHOCTH MpeaAMeTa AJis
peanu3anyuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelIbHOM MPOrpamMMbl Ha
YpOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YpOBHE I1eNeil W3ydYeHHs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTENIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO Y4EOHOTO COJIepKaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEAMETA «XUMMUS»

3HaHME XUMUU CIIY’)KUT OCHOBOM 11 (pOpMHPOBaHUS MUPOBO33pEHUs 00y4arolerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CHIPHEBOI,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alid BO3MOXKHOCTEH JJisi caMmMopa3BUTUA U (POPMUPOBAHUS
KYJIBTYpBI JINUYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (JOPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATENbHOCTH, OKCICPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HHU, TaK U B
poeCCHOHAIBHON JEATEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIS11a Ha €IUHCTBO MPUPOBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaroM B (OPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroInXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHuE
o0yJaronuxcs.

JlanHple HampaBiieHHs B OOYYEHHHM XUMHUHU OOECIIEYMBAIOTCS CHEU(UKON COAep KaHUS
yueOHOro mpeaMeTa, KOTOPBIH SIBISIETCS TEJaroruueckd aJalnTUPOBAaHHBIM OTpPaKEHHUEM
0a30BOI HAYKW XMMUU Ha OMPEIEIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00y4JarIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTJIEIHHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noxxoja kK eé m3ydeHuro. CopepaHHe CKJIAAbIBAETCS U3 CUCTEMBI MOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHM30BaHbl IO HPUHLUILY IOCJIEAOBAaTEIBHOIO Pa3BUTHS 3HAHMH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMMH;

— Y4EHHUs O CTPOCHUHU aTOMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 ANEKTPOIUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBSCHEHUS U NPOTHO3MPOBAHUS CBOWCTB, CTPOCHMSI W BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMHUYECKON COCTaBIIAIOLIEH HayyHOM KapTUHBI MHUpa B JIOTMUKE €€ CHCTEMHOH HpPUPOIBbI,
LIEHHOCTHOT'O OTHOLICHHUS K HAyYHOMY 3HaHUIO U METOZAM [I03HaHMs B Hayke. 3yueHue XxumMuun
NPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosnorus. 5—7 knaccel» u «dusuka. 7 Kjacc.

HEJIN U3YYEHHUSA YYEBHOI'O ITIPEJIMETA

[Tpy n3yueHnH XMMHUU TPOUCXOIUT (POPMUPOBAHHUE 3HAHUHM OCHOB XUMHUYECKOM HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CHUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOIIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOpMUPOBAHUM M DPA3BUTHUM I[O3HABATEJIbHBIX YMEHUH M HUX INPUMEHEHUH B Yy4yeOHO-
IIO3HABATEJILHOM U y4yeOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl OE€3011aCHOTIO
oOpalleHus C Bel[eCTBaMU B IIOBCEIHEBHON KHU3HH.

[Ipn w3ydeHMH XMMHH Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
NPUOOPENTH TaKUe LIETH, KaK:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K caM00OOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEILICHUH, CHOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSAM XKU3HU;

— HaNpaBJI€HHOCTh OOYyYEeHHsS Ha CHUCTEMaTHYecKoe TMpUOOIIeHHE O0O0y4aroIuXxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  JEATENBHOCTH,  HAy4HbIM  METOAaM  IO3HaHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATH M OLICHUBATh SIBICHUS OKPYXKAIOLIETO MUpPA, UCIOJb3Ys 3HAHUSA U
OMBIT, TOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX MpU pelIeHUH MnpodieM B
NIOBCEHEBHOM XU3HU U TPYI0BOM JEATEILHOCTH,

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HaHWM i1 BBIPAOOTKM 3KOJOTHYECKH IeJecoo0pa3HOro MOBEAEHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXAIOMIEH MPUPOTHOMN
Cpelbl;



— pa3BUTHE MOTUBALIMU K O0YUEHHUIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
HAa OCHOBE YCBOGHUS OOINEYETIOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodUIIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

W3ydeHue maTepuana MOXKET OCYIIECTBIATHCSA HA TAKUX 00pa30BaTENbHbIX MIaTGopmax,
kak: POIIl. O6pa3oBarensubie posuku ¢ KOTyO Tak ke MOTYT OBITh HMCITOJIb30BAaHBI B KAYECTBE
oOydaromux pecypcoB. CBsi3b C YUEHHKAMH OCYIIECTBISETCS yepe3 BKOHTakTe, 31eKTpOHHBIN
KypHAJL
BHeypouHasi esiTeJILHOCTL IO NpPeAMeTY COIJIACHO KaJIEeHJApPHOr0 ILIaHa padoueil
nporpaMmbl BOCHUTaHHUs: ydacTue B mKkonbHOM dtane BOII (cenTsiOpb-okTsaops), HIIK
«Illar B Oynymiee» (sHBaph), B KOHKypCaxX MPOEKTOB, PUCYHKOB, TUIAKATOB HAa MCTOPUYECCKYIO
TeMaTuKy ((heBpalib, anpesib-Maii ), SKCKypCUs B My3€i HCTOPHU Topojia (amperb).

TemaTu4eckoe NJAHMPOBAHME IO XHMMHH COCTABJEHO C y4eToM padoyeil mMporpamMmbl
BocnuTaHus. BocnurarenbHbIE MOTEHUMANT JAaHHOTO Y4eOHOro mpeameTra oOecreurnBaeT
peaM3anuio CIeAYIONINX EJIeBIX MPUOPUTETOB BocnuTanus ooydaromuxcs O00:

-rpaxaaHcKoe BOCHUTaHHe — (OpPMUPOBAHHE POCCHICKOW T'pa)XTaHCKOH HIIEHTHYHOCTH,

MPUHAJUISKHOCTH K oOmHocTH rpaxkaan Poccuiickoit ®deneparumn, k Hapoay Poccum kak

HUCTOYHMKY BiacTh B PoccuilckoM rocynapctBe U CYOBEKTY TBICSUETIETHEH POCCUNCKOM

rOCYJIapCTBEHHOCTH, YBa)K€HHs K IpaBaM, cBoOOJIaM M 00s3aHHOCTAM IpaxjaHuHa Poccuu,

IIPaBOBOM U MOJIMTUYECKON KYJIBTYpHI;

- NAaTPUOTHYEeCKOe BOCIIMTAHMEe — BOCIHMTAaHME JIIOOBM K ponHOMY Kpato, Pomune,
CBOEMY Hapody, YBaXX€HUs K JpyruM Hapojgam Poccum; wncropudeckoe MpOCBEILEHUE,
(dbopMHUpOBaHHE POCCUHCKOIO  HALIMOHAJIBHOIO HMCTOPHMYECKOTO  CO3HAaHUS, POCCHUHCKOM
KYJIBTYPHOH UJIEHTUYHOCTH;

- AYXOBHO-HPABCTBEHHOEe BOCIHUTAHMEe — BOCIMTAHHE HA OCHOBE JyXOBHO-
HPABCTBEHHOM KYJIBTYphl HaponoB Poccuu, TpagunuoHHBIX penuruii HaponoB Poccuw,
(dbopMHUpOBaHUE TPATULMOHHBIX POCCHUHCKMX CEMEHHBIX LIEHHOCTEH; BOCHUTAHHE UYECTHOCTH,
NOOpPOTHI, MUJIOCEPIHs, CHpPAaBEAIMBOCTH, JPYKENMOOUS M B3aHMMOIIOMOIIHM, YBAXEHUS K
CTapIIUM, K IIaMSITH [TPEJIKOB;

- 3CTeTHYeCKOoe BOCHUTaHMe — (OPMUPOBAHHE ICTETUUYECKOW KyIbTYphl Ha OCHOBE
POCCUICKMX TPaJUIMOHHBIX JTYXOBHBIX LIEHHOCTEH, MNpHOOIIEHHEe K Jy4IluM oOpa3nam
OTE€4YECTBEHHOT'O M1 MUPOBOI'O UCKYCCTBA;

- ¢pusnyeckoe BocnuTanue, GopMupoBaHue KyJbTYPbl 310POBOro 00pa3a :KM3HU U
IMOLMOHAJIBHOIO OJ1aromoJy4usi — pa3BUTHE (U3MUYECKUX CIIOCOOHOCTEH ¢ ydéroMm
BO3MO)KHOCTEH M COCTOSHUSI 3[J0POBbS, HaBBIKOB O€30I1aCHOTO IMOBEACHMS B IMPHUPOAHON U
COLIMAIIBHOM Cpelie, YpE3BbIYaWHbBIX CUTYaALUAX;

- TPYI0BOE BOCIIMTAHNE — BOCIIUTAHUE YBAKEHUS K TPYAY, TPYASIIIUMCS, PE3yIbTaTam
Tpyda (CBOEro M Jpyrux Jofed), OpUEHTalus Ha TPYIAOBYIO JESATENbHOCTh, MOJyuYeHHE
npodeccu, JUYHOCTHOE CaMOBBIPA)XKEHUE B MPOJYKTUBHOM, HPABCTBEHHO JTOCTOMHOM Tpyae B
poccuiickoM O0OIIeCTBe, JOCTHKEHHE BBIIAIOIIMXCS pE3YIbTaroB B MpodecCHOHATBLHON
NeSITeNIbHOCTH;

- IKOJIOTHYecKoe BOCHUTAHME — (OPMUPOBAHHE SKOJOTMUYECKOM  KYJIBTYpBI,
OTBETCTBEHHOTO, OEpe)XHOTO0 OTHOLIEHUs K TMPHPOJE, OKPYXKAIIIEH cpeae Ha OCHOBE
POCCHUNMCKHX TPaJIULMOHHBIX TYXOBHBIX IIEHHOCTEH, HAaBBIKOB OXPaHbl, 3aIIMThHI, BOCCTAHOBIICHUS
MIPUPOABI, OKPYKAOLIEN CPEJIbI;



LHEHHOCTH HAYYHOI'0 NMO3HAHUSI — BOCIIUTAHHE CTPEMIICHHS K TIO3HAHUIO ce0s U APYTUX
JFONEH, MpUpPOIBl U OOIIECTBa, K MOJYYEHHIO 3HAaHUH, KaueCTBEHHOTO OOpa30BaHMs C Y4ETOM
JMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPeOHOCTEH

MECTO YYEBHOT'O ITIPEJIMETA «XUMUS» B YUEBHOM IIVIAHE

OO11ee 4uCiIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUs] XMMHUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4Ye€JIOBEKa. XHMMHUS B CUCTEME HayK. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeulecTB. [loHsTue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BemecTBa U cmecu. CiocoObl pa3fienneHus cMeceil.

ATOMBI U MOJNEKYNbl. XHUMHUYECKHE diIeMEHThl. CHUMBOIBI XHMUYECKHUX DIIEMEHTOB.
[TpocTeie U clioXKHBIE BEelIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xummnueckass (¢opmyna. BaleHTHOCTP aTOMOB  XMMHYECKHX  JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAas
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSIMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBsA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XuMuueckue ypaBHeHHs. Kinaccudukaius XUMUYeCKUX peakuuit
(coenuHeHus, pa3noKeHUs, 3aMeIIeHUsI, 0OOMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCYI0#, MpaBmiiamMu paboThl B Jaboparopuu U mpuéMaMu
oOpartieHusi ¢ 1abOpaTOpHBIM OO0OpPYIOBAaHUEM, M3yYEHUE U OMHCAaHHE (U3MUYECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOM0ieHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaTMBaHWE MEIHOM MPOBOJOKH, B3aMMOJICHCTBIE MeJla C KHCIOTOMN) SBIIEHUH, HAOMI0AeHNE
M ONHCaHWe TPHU3HAKOB TMPOTEKAHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue ruapokcuaa meau (1) npu
HarpeBaHWU, B3auMOJCHCTBUE keie3a ¢ pactBopoM conu Mmenu (II), usydenme cmocoOoB
pa3fieNieHusT CMeceil: ¢ TMOMOIIBI0 MaruuTta, (GUIbTPOBaHHE, BHINApUWBAHUE, JAUCTUILIALINA,
xpomaTtorpadusi, TMpOBENEHHWE OUYUCTKA TOBAPEHHON CONHM, HAOMIOJICHHE W ONHCAHUE
pe3yJbTaTOB IMPOBEJEHUS OIbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHHE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBUTeIM HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopony — a1eMEeHT M IIPOCTOE BEILIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIEHHOCTH. KpyroBopoT kucnmopona B mpupoge. O30H — aloTporHas MOAU(PUKAIUS
KHCIIOpOJa.



TennoBoit >(PPeKkT XUMHUYECKONW peakluh, TEPMOXHMHUYECKHE YpaBHEHHs, 5K30- U
OHAOTEPMUYECKUE peakuuH. TomnuBO: yroib M MeTaH. 3arpsA3HEHHME BO31yXa, YCHIIEHUE
NapHUKOBOTO AP QeKTa, pa3pyluIeHne 030HOBOTO CIIOS.

Bonmopoa — »snemeHT M mnpoctoe BemiecTBO. HaxoxaeHue Bogopoaa B IPHUPOIE,
buznyeckue 1 XuMUYeCcKre CBOMCTBA, MPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MoutsipHblii 00BEM Ta30B. PacdéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBIIICHHbIE pPAacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 10is BellecTBa B
pacTBope. XUMHUYECKUE CBOMCTBA BOoAbl. OcHOBaHMs. Poiap pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojbsl B mpupoje. 3arpsisHEHHE MPUPOIHBIX BoA. OXpaHa UM OYHMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeauneHudt. Oxcuapl. Kiaccudukanus OKCHIIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCHUJ0B. PU3NYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmydeHue okCcuaos.

OcuoBanus. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuii. dusznueckrue M XHMHUYECKHE CBOMCTBAa OCHOBaHWU. [lomydyenue
OCHOBAaHMM.

Kucnorsl. Knaccudukanus kucnor. Homenkmatypa kucinor. Ou3nUecKue ¥ XUMUIECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue corcrtBa coneil. [lomydenne
COJICH.

I'eneTndeckas CBA3b MEXKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIMpeeNieHue COJEpKaHUsl KUCIOpoJa B BO3AyXe, MOIyYeHHE, COOMpaHUeE,
pacro3HaBaHHE€ M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aWMOJCWUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHus: ropeHus (moxapa), 03HaKOMIIEHUE C
o0Opa3liaMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HAaBaHUE U
U3yyeHHe CBOWCTB BojaOpojaa (ropeHue), B3aumojeicrBue Bopopoaa c¢ okcuaoMm menu (II)
(BO3MOKHO HCIIOJIb30BaHKE BUAEOMATEPHUAIOB), HaOIOIeHHEe 00pa3I0B BEIIECTB KOJIMYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEW pPAacCTBOPEHUS BELIECTB C Pa3IM4HON pacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOJBI C METalJIaMM (HAaTpUeM U KalbleM) (BO3MOXHO HCIOJIb30BaHNE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IeHUEe W3MEHEHHsI OKpacKM WHAMKATOPOB B pPAacTBOpPax KHCIOT U LIEJIOYEH, U3ydeHHE
B3aumojieiicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMU,
peakuyii HEWTpalau3alMy, IOJy4eHHME HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIHU, PELICHHUE DKCIIEPUMEHTANIBHBIX 3a/Ja4 110 TeMe «BaxxHenmue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
Menpneseesa. Ctpoenne aToMOB. XUMH4YECKast CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuun

[lepBble TOMBITKA KJIACCUPUKALMUUA XHUMHUYECKUX JdyeMeHToB. [loHsTHE O rpynmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIETIOYHO3EMENIbHbIE METAJUIbI, TaJOreHbl, MHEPTHBIE Ia3bl).
DJeMeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI  THAPOKCUIBI.

Ilepuonnueckuii 3akoH. llepmoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koporkonepuognas u juinHHONepuoaHas (opmbl Ilepuomnueckoit cucteMbl



xumudeckux snemeHToB JI. M. MenneneeBa. Ilepuoabsl u rpynmbl. DU3HYECKUd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB artomHbIX szaep. M3orombl. Onexktponbl. CrpoeHue
AIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AIeMeHTOB [lepuonnyeckoil cucTemsl
. W. MenneneeBa. XapakTepUCTHKa XHMHYECKOTO 3JEMEHTa IO €ro IOJOKEHHUIO B
Ilepuonnueckoi cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenp  okucnenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEel, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TrOpeHue, peakliuu pas3ioKeHNs, COETUHEHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H NpPHU MU3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCA
yepe3 HCIIOJIIb30BAaHME KakKk OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK U TOHSTHH,
ABJISIOIIMXCSI CHCTEMHBIMHU ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOmme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KilacCU(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCHEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, J3JEKTPUUYECKUN 3apsjll, BELIECTBO, TeJIO0, O0BEM, arperaTHoOe
COCTOSIHUE BEIIEeCTBA, a3, (hU3MYECKHE BEJIWYMHBI, €IUHUIIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HBIE
MCKOIIa€MBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx »dieMeHToB J[. .
MenneneeBa. CrTpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KaldblUs U UX COCAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproauyeckoii cucteMe U CTpPOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBSI3M. THUMBl KPUCTAIIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPHUCTALUIMYECKOM PEHMIETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYEeCKUX COETUHEHHM, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMu4eckux peakuuil 1O pa3iM4HbIM MpU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOIIMX B pEaKlUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHMIO CTeleHen



OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUSI.

[TonsitTne o cxopoctu XuMU4eckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonsatue o
karanuse. llonarme o XxumuueckoM paBHOBecHH. DakTOpbI, BIMSIOIIME HAa CKOPOCThb
XUMHUYECKON pPEaKLMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJCKTPOHHBIA OamaHC OKUCIUTENBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a SJIEKTPOHHOT 0 OasaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHCCOLMAallMM BELIECTB C pa3IMYHbIMM BHJAMHU XHUMHUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakiun moHHoro o6meHa. YciioBHs NPOTEKaHUs peakUil MOHHOrOo OOMEeHa, IOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUIl M COJIEH B CBETE
IpEJCTaBICHUM 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUU Ha HOHBI.
[TonsiTvie 0 TUAPONN3E CONEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEeMeTauioB (rpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IpOLECcCa IUCCOLMALUN
KHUCJIOT, ILIEeJIoYe U cojedl (BO3MOYKHO HCIIOJIb30BAHME BUJEO MAaTEpUaNIOB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIUX IPHU3HAKU MPOTEKaHMs peakiuil MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BblAEJICHME Tra3a, o0pa3oBaHME BOJbI), OINbBITOB, WIIOCTPUPYIOIUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEakUUil (rOpeHue, peaklu pa3iokKeHUs, COEAMHEHUs),
pacro3HaBaHUE HEOPraHMYECKUX BELIECTB C IOMOIIbI0 KAaYeCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTaIbHBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue U (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaM{, HEeMeTallaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBa, IOJIyYeHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopuabl
U X HaXO0XJEHUE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3Myeckue CBOWCTBA NMPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3HMYECKHe M XUMHUYECKHE CBOWCTBA. OKCHIBI CEphI Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kilacca KUCIOT M crenuduueckue). XUMHYECKUEe pPeaklluu,
Jekallde B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. IIpumenenue
cepHoll kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollel cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLEHUS.



OOmas xapaktepucTtuka 53JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOSHUS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (HU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUIECKHUe
CBOWCTBA, MoslyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBRA,
npuMeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHUSA. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢usmueckue M XMMHUYECKHE CBOiicTBa (0OmIMe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cneunduyeckne). Mcnoap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHnil. XuMHU4eckoe 3arpsi3HeHHe OKPYKaloLleld Cpeibl COeAMHEHUS MM a30Ta (KUCJIOTHbIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puznyeckne u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucioTa,
¢u3nueckue M XMUMHYECKHE CBOWCTBa, mosydeHue. lMcnonbp3oBanue ¢ochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrtepucTthka 3jeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHHUE B
npupoze, pusmueckue 1 XUMUIeCKue cBoiicTBa. AncopOrus. Kpyropopor yriepoaa B mpupoe.
Oxcuapl yraepona, UxX pU3MUYECKUe U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
HOJy4eHUEe U IMPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, cBsI3aHHble ¢ okcuaoM yriaepoaa (IV),
TUIOTE3a TII00aJBHOrO TMOTEIUICHHs KJIMMaTa, MapHUKOBBIA d(PQeKT. YTonbHas KUCIOTa U e
CONM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbL.  Vcmonb3oBaHue  KapOOHaTOB B ObITY, MEAULUHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COEIUHEHMSX yIiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YKCycHas Kkuciora). llpuponnsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(PTh), HNPOAYKTHl UX MEepepabOTKU
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHsATHE O OMONIOrHYEeCKH Ba)KHBIX BEILECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBa, IOJyY€HHE M NpUMEHEHHE.
CoenuHenus kpeMmHus B npupoje. OOmue mnpenctaBieHuss o0 oxcune kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30I1aCHOI0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MaT€pPHAJIOB B TOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
KAYeCTBEHHBIX PEaKUUi Ha XJOPHUA-WOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbITHI,
oTpakarolmue (U3NYEeCKue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUI (BO3MOXHO
UCITIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeIMHEHHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHHWE TMporecca OOyriaMBaHUS  caxapa TIOJ  JICUCTBHUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYEeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTHI, TPOBEJICHHE KauyeCTBEHHOW peakiMM Ha Cyiab(paT-WOH M HaOJIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (pU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COENUHEHUN
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U POchHOPHBIX yI00peHuH,
HoJydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA M (ocdar-uoOH M H3yuYeHUE MPHU3HAKOB HX
MPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THON KHCJIOTHI C MEIbI0 (BO3MOXHO



UCIIOJIb30BAaHUE BUJCOMATEPHUANIOB), U3y4YEHHE MOJeNeld KpUCTAUTMYECKHX PEemIETOK aiamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTa3a, MOJdydeHue, coOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHUE C MNPOAYKIUEH
CUJIMKAaTHOM TMPOMBILIJIEHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3ajay 1o teme «BaxHenine
HEMETAJIBl U UX COCIUHEHHUS.

MeTa/lIbl M MX COCAUHEHUS

OO0miass xapakTepUCTHUKAa XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme xumuiyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBA3b M METAUIMYECKas KpUCTAJUTMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. PU3MUECKHEe U XUMUYECKHE
cBoiicTBa MetayioB. OOmme crnocoObl moxyyeHusi MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[{eounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIBI U THAPOKCHUIBI HATpHs U Kanus. [Ipumenenue
LIETOYHBIX METAJJIOB U UX COCMHECHUM.

[[{emouHo3emMenbHBIE METAUIBI MarHuid M KajabUui: mnojoxenue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpo€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3NYECKUe U XMMHUYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeillmme coennHeHus
KabIUs (OKCHI, TUAPOKCU, COJIN). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHCHUSI.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenpeneeBa, CTpOEHHUE aTOMa, HaXOXJeHUE B npupojae. Ouznyeckue U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCHIA ATFOMHHHSL.

Kenezo: mnomoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenneneeBa, CTpoeHHUE aTOMa, HaxOXAcHUE B Ipuponae. OPu3nueckue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okeunsl, Tuapokeunsl u comu skenesa (II) m sxenmesa (III), mx cocraB, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
M3YYEHHE PE3yNbTAaTOB KOPPO3UU METAIIOB (BO3MOXHO HCIIOJNB30BAHHME BHIEOMATEPHUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO UCITOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI, TpoIlecca TOPEHHUS xKejle3a B
KuciIopose  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MarHUs, KaJbIlUs, alFOMUHUS, IWHKA, xkene3a (II) u sxenesa
(I1I), mequ (II), HaGmroieHKE W OMKMCAHUE MPOLIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HaTpus,
KaJIis ¥ KaJbIHs (BO3MOXKHO HCIIOB30BaHUE BUIECOMATEPUAIIOB), UCCIIeAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THUIPOKCH/IA IIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BaxkHel1ne MeTasulbl U UX COSTUHEHUSD.

XuMHus M OKpyKaouias cpeaa

BemecTBa n Marepuansl B MOBCEIHEBHOM *KWU3HU 4YeloBeKa. be3omacHoe MCHOJIb30BAHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. llepBas moMomp Npu XUMHUYECKUX OXKOraxX |
OTPABJICHUSIX.



XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeabHas 0MyCTUMast KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasioB MaTeprajIoB (CTEKIIO, CIUIABbl METAIIJIOB, MIOJUMEPHBIC MaTEPHAJIbI).

Meosicnpeomemmnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK W TOHSTHI,
SIBJISIFOIIMXCSL CHCTEMHBIMU JUIS1 OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKIIA.

OO0mue ecTeCTBEHHO-HAYyYHbIC TOHATHUS: HAay4YHBIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIIacCU(UKALUS, MEPUOIUYHOCTb, HaOJII0IcHHUE, AKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

®duszuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, DSJICKTPUUYECKUN 3apsi, MNPOBOJAHUKH, TMOJYIPOBOIHHUKH,
TUDIICKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAUIMYECKass peIETKa, CIUIaBbl, (PU3WYECKHE BEIMYWHBI,
SIMHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpajIbHbIE YAOOpEHHUS,
MHUKPOAIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS IIPOI'PAMMBI 110 XUMHWU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS NPOTrPaMMbl OCHOBHOro oOmiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1€ 00Y4YEHMsI XUMUU B €IMHCTBE Y4€OHOM U BOCIMTATEIbHON JIEATENbHOCTH B
COOTBETCTBUU C  TPAJAULMOHHBIMU  POCCHUMCKHUMH  COLIMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpPaBUIAMU M HOpPMaMM IOBEJEHUS U
CHOCOOCTBYIOT MpoIIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALNN 00yYarOIUXCS.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYarOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpPEHHE ONbITa ACSITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTprMoTHYeCKOro BOCIUTAHMA:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEJUIO, MOHMMAHUS 3HAU€HUS XMUMHUYECKOM HayKH B >KM3HU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLel 0 MepeoBbIX JOCTHKEHHUSIX M OTKPBITHUSIX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa U O0IIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

IIPEJICTABICHNUS] O COLMAIBHBIX HOPMax M IPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM  KOMIETEHTHOCTH B  OOIIECTBEHHO  TOJIE3HOM,
yueOHO-UCCIIEeI0BAaTeNbCKOM, TBOPUECKONM U JPYruX BUAAX AEATEIbHOCTH, TOTOBHOCTHU K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJHEHUN YU4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIIMOJIHEHUM XMMHUYECKUX OSKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH



OIICHUBATh CBOE TIOBEICHHE M TOCTYNKH CBOMX TOBAapHUINEH C TO3WIMM HPABCTBEHHBIX M
MIPABOBBIX HOPM € YUETOM OCO3HAHHMS MOCIEACTBUN MOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'0 MO3HAHMSL:

MHPOBO33PEHUYECKHE  TPEJACTABJICHHWs O  BEIIECTBE MW  XHMHYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABJISIIONIAE OCHOBY JUIS
MOHMMAHUS  CYINIHOCTH HAYYHOW KapTHHBI MHpa, TMPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOIBI, B3aUMOCBS3SX YEIIOBEKA ¢ MPUPOTHON CPEIOi, O poJin
XHUMHUH B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBHI, HAaNpPaBJICHHBbIC HA IIOJyYE€HHWE HOBBIX 3HAHUW 10 XHMUH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMbIX TMPOIECCOB U SIBICHUMN, IO3HABATEIIBHOM,
WH(OPMAIIMOHHON U YUTATENBCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIPABOYHOH JUTEPATypOH, JOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyYEHHI0 W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00y4YEeHHS B ajbHEHIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbA:

OCO3HAHHWE IIEHHOCTH JKHU3HH, OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY 3JI0OPOBBIO,
YCTAaHOBKH Ha 3JI0POBBIM 00pa3 >KW3HH, OCO3HAHUE IOCIEACTBHA W HENPHUATHE BPEIHBIX
NpuUBBIYEK (YHOTpPEOIEHUSI alKorojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIOJECHUS
npaBusl 0€30MacHOCTU MpH OOpallleHMH C XMMHYECKHMHU BEIIECTBAMH B OBITY U pealbHOMN
JKA3HU,

5) TpynoBoro BocnuTaHusi:

MHTEpPEC K MPAKTUUYECKOMY M3Yy4eHHUI0 MpodeccHil U TpyAa pa3IndHOro poja, YBaXKEHHE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
NPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAIBHOW TPACKTOPUU
MPOJIOJDKCHHST 00pa30BaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATBHON CPeIE;

6) PK0JIOrMY€eCKOro BOCIIUTAaHMSA:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TIPHUPOJIe KaK MCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTH 3JJ0POBOrO0 U Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOICHUS TIPABMJI O€30MaCHOTO MOBEEHUS TIPH paboTe C BEIECTBAMH,
a TaKKe B CUTYAIHSX, YIPOXKAIOIINX 370POBBIO M KU3HHU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPHU H3yYEHUH XUMHH, JJIS PelleHUs
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEeH MPUPOIHON CPEIOi, ISl TOBBIIIEHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpPBI, OCO3HAHUS TJIOOATLHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM H IMyTeH MX PeIIeHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHUECKOTO MBIIUICHUS, YMCHHS PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMATBLHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX PE3yJIbTaTOB BBIICISIOT 3HAYMMBIC I (OPMHUPOBAHHUS
MHPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHSs, MPUHITUI, THIOTe3a, (aKT, CHCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEpCAIbHBIE YdeOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,



KOMMYHHKATHBHBIE, PETYJIATHBHBIE), KOTOpbIE OOECIeYnBalOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU AEATEIbHOCTH.

ITo3HaBaTe/bHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble JJornueckue aeicTBus:

YMEHMsI HCIOJIB30BaTh IPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOCHUU 3HAHUMU:
pacKpbIBaTh CMBICI XMMMUYECKHX MOHATHM (BBIACJIATH MX XapaKTEpHbIE IPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBA3b C APYTUMH MOHSATHAMH), UCIOIB30BATh MOHATHUS ISl OOBSICHEHHS
OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpaTb OCHOBAHHUSA M KPUTEPUM I KiaccuUKaLuu
XUMHUYECKHX BEILECTB U XMMUUYECKUX PEaKLUM, yCTaHABIUBATh IPUYMHHO-CIECJCTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHHUsI, CTPOUTH JIOTUUECKUE PACCYXACHUS (MHAYKTUBHbIC, 1€yKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOJbI U 3aKIIIOUECHUS;

yYMEHHUE NMPUMEHATh B MpOLecCe MO3HAHUSA MOHATHS (IPEIMETHbIE M METalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IpeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMH4YecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakiud — TpU pPEIICHHH Y4eOHO-
NIO3HABATEJIBHBIX 3alad, C Y4E€TOM OTHUX MOJEIbHBIX NPEICTaBICHUNH BBIABIATb U
XapaKkTepu30BaTh CYILIECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHX DPEaKUWi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBSI3U H
IIPOTUBOPEYMS B U3yYaEMBIX IIPOLIECCAX U SABJICHUSIX.

ba3zoBble nccienoBarebCcKkue 1eHCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHl B Kau€CTBE MHCTPYMEHTa IIO3HAHUSA, a
TaK)K€ B KayeCTBE OCHOBBI i1 (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHUI;

npuoOpeTeHre OomnbiTa MO IUIAHUPOBAHHMIO, OpraHM3allid U MPOBEJICHHIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE Ha0II01aTh 3@ X0/I0M MPOLIEcca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €T0
pe3ynbTar, (HOpMyIHpOBATH OOOOLICHWS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMeHHue BbIOUpAaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(OPMALIMIO PA3IUUHBIX BUI0B
1 (GOpM IPECTaBICHUS, TOJIyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-MONYJISpHAsI IUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIe MOcoOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHUE IPUMEHSTh pa3IMuHble METO/Ibl U 3alPOCHl MPH MOUCKE U 0TOOpe HH(pOpMALUU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOAMMBIX /ISl BBINOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HUCIOJIb30BaHUS HH(OPMALIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJ€HUE KYJIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3JIMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTENIbHO BBIOMpPATh ONTUMAJbHYIO (HOpPMYy MperCTaBICHUS
uH(pOpMallMl U WJUTIOCTPUPOBATh peIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U UX KOMOUHALUSAMU;

yYMEHHUE HCMOIb30BaTh U aHAJIU3UPOBATh B Ipolecce y4yeOHOM M HCClen0BaTeIbCKON
NeSITebHOCTH HH(POPMAIIHIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035SHCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaroIEeH IPUPOJHON Cpebl.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1efiCTBUA:

yMEHHUs 3aJaBaTh BONPOCH (B Xoe auanora M (WIM) AUCKYCCHH) TIO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;



YMEHHUsI IPEACTABIIATH MOTy4YE€HHBIE PE3ybTaThl TO3HABATEIBHOMN JAEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh MPE3CHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIepUMEHTa (Ja00opaTOpPHOTO OMbITA, JTA0OPATOPHOW PAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUEOHOTO MTPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATENIbLHON U
UCCIIEIOBATEIbCKON JICATENBHOCTH TPH PEIICHHH BO3HHUKAIOMIMX MPOoOJIeM Ha OCHOBE y4&Ta
OOIIMX WHTEPECOB U COTJACOBaHMS MO3MLUK (0OCYXIEHHsS, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJITHEHHOW PabOThI U IpyTHe).

PeryasiTUBHBIEe YHHBepcalbHble yueOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh LEIH JIEATeIbHOCTH, JIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMPATh
HauOosiee 3G(EKTUBHBIE CIOCOOBI  peIICHHWs Y4YeOHBIX M IMO3HABATENbHBIX  3ajad,
CaMOCTOSATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM JIEWCTBUM IpU
BBIITOJIHEHUH 33JaHUH C y4ETOM TMOJNydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIECTBAX U PEAKIIMSIX, OLIEHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3yNbTara 3asBICHHON 1IeMu,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEeIJiaraeéMble B YCIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pE3yNbTAaTOB IO OCBOCHHUIO O00S3aTEIBHOTO COJNEPIKAHMS,
YCTaHOBJICHHOTO JaHHON (enepanbHOil paboueid mporpaMMoil, BBIAEISIOT: OCBOEHHBIC
oOydJarlomMMUCs Hay4YHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUH, crenuduueckue s
OpeIMETHOW 00acTH «XUMUS», BUIBl JIEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIpPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CHTYaIUsX.

K konny oOydeHus B 8 kiacce mpeaMeTHBIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JOJIKHBI
OoTpakaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® PpAacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHITHIA: aTOM, MOJEKYNIa, XUMUYECKHIA
3JIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas M MOJIEKYJSpHAs Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSIpHAs Macca, MaccoBas IOl XHUMHUYECKOTO
3JIEMEHTAa B COEIMHEHMH, MOJSIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHUE, COJb,
AJIEKTPOOTPHULIATENILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiys, Kiaccudukanus
PEaKIHii: peakui COSAMHEHUS, PEaKIIU PA3IIOKEHUS, PEaKIIUH 3aMEIeHHs, PEeaKIH
0o0MeHa, 9K30- ¥ PHIOTEPMUYECKHE PEAKIINH, TETIOBON dPPEKT peakiny, siIpo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas OopOWTanb, paguyC aToMa, XUMHYECKas CBSI3b,
MOJIIpHAasl M HETOJIApHas KOBAJIGHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KATHOH, aHWOH,
pacTBop, MaccoBasi 10JIs BemlecTBa (IPOIEHTHAsI KOHIICHTPAIINs) B PaCTBOPE;

® UTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XWMHYECKHX TMOHSITHH W TPUMEHSTH ITH
TIOHSATHS TIPH OTIMCAaHUH BEUIECTB U UX TPEBPAIICHUH;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OPMYT BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

e OmpeneNnsITh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSX, CTEIECHBb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, INPHHAUICKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

e packpsiBath cMbicn Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATh
NOHUMaHHE TMEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT HX



nojoxeHus B Ilepuonnmyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;
ONHUCBHIBATh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonnueckoil cucremsl
XUMHUYECKMX AJIEMEHTOB: pa3jnyaTh IOHATUS «J1aBHas moarpymna (A-rpynma)» u
«mmobounas noarpynna (b-rpymma)», Manble u Oonbluve MEPHOABI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tadauue «llepuonnyeckas cucremMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacripesielIeHUe UX T10 3JIEKTPOHHBIM CII05M);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
addexry);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbBIX
KJIacCOB, IOATBEpKJIas  ONHMCAHUWE MPUMEpPAMU  MOJIEKYJSAPHBIX  ypaBHEHUH
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIHI;

IPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKAHUSI XUMUYECKHUX MIPEBPALLICHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTA 10 (OpMyJie COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOHN peakiuuy;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHe, 0000IIeHHe, CUCTEeMAaTH3alMI0, KIAaCCU(UKALMIO, BBIBICHUE MPUYUHHO-
-CJIEJICTBEHHBIX CBsI3€H — Ul M3Y4EHHUS CBOWCTB BELIECTB MU XMMMUYECKHX DPEaKLUH,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl  IIO3HAaHUS  —  HAONMIOJAEHUEe,  HU3MEpEHHUE,
MOJIEJIUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

cleoBaTh IpaBWIaM IOJb30BAaHUS XUMHYECKOM TMOCYyJI0M U 1abOpaTOpHBIM
000py/s0BaHUEM, a TaKXe IpaBWiIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO
U cOOMpaHUIO Tra3000pa3HBIX BeUIECTB (BOAOpPOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJouYel U
KHCJIOT ¢ IOMOILBIO UHIMKATOPOB (JTakMyc, peHON(TaTenH, METUIOPAHXK U APYTrHe).

K koHuy oOyueHus B 9 kJjacce mpeIMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb c(hOPMHUPOBAHHOCTH y O0OYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHNA: XUMUYECKHUU DIIEMEHT, aTOM,
MOJIEKYJIA, NOH, KATUOH, aHMOH, IIPOCTOE BELIECTBO, CI0KHOE BEMIECTBO, BAJICHTHOCTD,
JJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIEHUS, XUMHUYECKAas peakLHs, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUs, peaklUWd HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBEcHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKIUM,  OKHCIHTEIb,  BOCCTAHOBUTEIb,
OKHCIIEHHE€ M BOCCTaHOBJIECHUE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIMYecKas), KpUCTAUIM4ecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHYECKOM pEaKIUH, MPEAEIbHO JOIyCTUMAas
koHueHrpauus [1/IK Bemecrsa;



WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATHH M TPUMEHSTH 3TH
MOHSTHS IIPH OMTUCAHUH BEILECTB U UX MPEBPAIICHUN;

UCIIONIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY ISl COCTaBieHHs (OpMyn BEHIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEeNiATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3TUYHOIO COCTaBa, MPUHAAJIE)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIACCy COCNMHEHUH 1o GopmynaMm, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJUIn4ecKas) B HEOPraHMYECKUX COCOUHEHUSX, 3apsi HOHAa N0 XHUMHUYECKOH
dbopmyre, xapakTep Cpelbl B BOJAHBIX PAcTBOpPaxX HEOPraHWYECKUX COCTUHEHU, TUI
KPUCTAIIIMYECKON PEeIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa U A€MOHCTPUPOBATh
€ro TOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuoanyeckoit
CHCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3iHuaTh IMOHATHA «IJaBHas mnoirpymma (A-
rpymmna)» u «mobounas noxarpymnma (b-rpymma)», Mameie W OOJBIINE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOphIE HMEIOTCS B MEPHOAUYECKON Tabmuie, ¢
YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOSHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsi siapa, oOIee YMCiIo AMEKTPOHOB U PACIIPEeNICHIE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B MpeJenax MalbIX MEPUOIOB U TJABHBIX MOATPYMN C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHTHI, HEOPraHMUYECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy W COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3 eKTy, M0 U3MEHEHUIO CTEIICHEH OKUCIICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOHIME W cHenu(UYecKrne XHMHUYECKHE CBOWCTBA
IPOCTHIX M CIIOKHBIX BEIECTB, MOATBEPKIAs ONMMCAHUE TIPUMEPAMH MOJICKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKON TUCCOUUALIMU KUCIIOT, HIEJIOYEd U COJIEeH,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS pPeaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIHid,
HNOJATBEPXKIAIOIIMX  CYIIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BelleCTBaMHU
Pa3IUYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B Pa3INYHBIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO0 3JIEMEHTA 10 (OpMyJie COEIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOUN peaKInu;

coOnrofaTh TMpaBuia MOJb30BAHUS XHMMHUYECKOM TMOCyqo M JabopaTopHBIM
00OpyIOBaHUEM, a TaK)Ke IpaBHUja OOpaIleHHs C BELIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMH TI0 BBITOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OITBITOB IO MOTYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKHCIIOTO rasa);

IPOBOJUTH PEAKIIMH, TTOATBEPIKIAIOIINE KAaYEeCTBEHHBI COCTAaB PA3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpPHA-, OpoMHI-, MOAMI-, KapOoHar-, Qocdar-,
CUWJIHMKAT-, Ccynb(dar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI HM3YUYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;



MPUMEHATH OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMI0, BBISIBICHUE MPUIYMHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl M3YYEHHUS CBOMCTB BEUIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
HAayYyHbIC METOJbI T[O3HAHUS — HaONIOJICHWE, W3MEPEeHUEe, MOJCIMPOBAHUE,
AKCTIEPUMEHT (PEabHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KounyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 ’ bubmuoreka [JOK
MPAKTUYECKOU IeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6mmoreka [IOK
peakIuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
1 Bosnyx. Kucnopoa. [Tonsarue 6 bu6mmoreka [JOK
00 okcHmax https://m.edsoo.ru/7t41837¢
29 Bonopoa.Ilonstue o kucnorax 2 | bubnnorexa [JOK
U COJISIX https://m.edsoo.ru/7t41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubnnorexa [JOK
OCHOBaHHSX https://m.edsoo.ru/7t41837¢
24 OCHOBHBIE KJIaCChl 1 ] | bubmuoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Wroro no pazueny 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I. U. MenaeseeBa. CTpoeHne aToMoB.
XuMmnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKIX dnieMenToB [, 1. 7 https://m.edso0o.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToMma
XuMu4decKas CBI3b.
3.2 OKHCIUTEIBHO- 8 1 brbmorexa HOK
https://m.edsoo.ru/7t41837¢
BOCCTAHOBUTEJIbHBIC PEAKITUU
bu6mmoreka [IOK
Hroro o pasxery 15 https://m.edsoo.ru/7f41837¢
PezepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7t41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME

9 KJIACC
KonuyecTBo yacos DJICKTPOHHBIE
HanmeHnoBaHMe pa3geoB U TeEM (uudpoBbIe)
Ne ni/m P Kontpoubnbsie IIpakTnuyeckue bp
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO 1 XMMHU4YecKHe peaKuu
11 [ToBTOpEeHue U yriydieHne 3HaHu| 5 1 bubmuoreka [JOK
' OCHOBHBIX pa3/iesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX bubmuoreka [IOK
1.2 N 4
peaxkuun https://m.edsoo.ru/7f41a636
1.3 DIIEKTPOTUTHIECKAS TUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHUYECKUE PEAKIIUU B PACTBOPAX

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

Utoro no pazgeny 17
Pa3nen 2. HemeTa/uibl ¥ UX cOeIMHEHUS
)1 OO0mas XxapakTepuCcTUKa XUMHYECKHX 4 bubnuorexa [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7t41a636
s Obmas Xapi;(Ilsz/ICTI/IKa XgMI/IlIeCKf/IX ) BuGmiorexa LIOK
' DHEMEHTOB “TPYIIbL -Epa 1 e https://m.edsoo.ru/7f41a636
COEIMHEHUS
s Ob6mas xapa\t;iepHCTHKa );I/IMI/III(;CKI;X , Bu6morexa LIOK
' DHCMEHTOR VATPYIIEL ASOT, QOCROP X https://m.edsoo.ru/7f41a636
COCTUHEHUS
Ve Ob6mas Xap%;.i(}l:pl/ICTHKa X;/IIMI/I‘ICCKI/IX . BuGmiorexa LIOK
' DICMEHTOB “TPYIIIbL FHICPOA T https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro no paszneny 25
Pa3nen 3. MeTasnibl 1 UX COeIMHEHHUS
31 06 . 4 bubmnoreka IJOK
' HHe CROTCTRA METalLIon https://m.edsoo.ru/7f41a636
39 B N 16 bubmnoreka IIOK
. QKHEUIITNE METAJUTBI M KX COCTUHCHUS hitps://m.cdsoo.rw/7f412636
Hroro no paszneny 20
Pa3nen 4. Xumus n okpy:kapmasi cpeaa
41 B 3 but6mmoreka [IOK
. €IIeCcTBa U MaTepUabl B )KM3HHU YeIOBEKa hitps://m.cdsoo.ru/7f412636
Hroro no pazneny 3



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

bubnunoreka LIOK

P
€3€pPBHOC BpEMA 3 https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 4 7

Buabl yueOHO# neITeJIbHOCTH

Urenue, mepecka3, pabora B rpymie, nape, B3aUMONPOBEPKAa, COCTABICHUE CXEMbI CTPOEHHUS aTOMOB 3JIEMEHTOB MEPUOAUYECKOM
cucrembl JI.M1. MenneneeBa, ypaBHeHHs] XUMUYECKUX PEaKIMi paboTa HaJ MOHATHAMH, (GAKTUYECKMM MaTepuanoM, COCTABIICHUE TaOIUIIbI,
Ha3pleamp XUMHUYECKUE DJIEMEHTHI, COCAMHEHUS W3YUYCHHBIX KIIACCOB;0MpedeiAmb COCTaB BEIIECTB MO UX (opmyrnaMm, MPUHAATICKHOCTD
BEIICCTB K ONPEICIICHHOMY KJIACCY COCAMHCHHA, THIBI XUMUYECKUX PEaKIUi, BaJCHTHOCTH, COCHMAAAmMbGOOPMYIIBI HEOPTaHHMUYSCKUX
COEIMHEHUI U3yYEHHBIX KJIACCOB; 00paujamsbca ¢ XUMUUECKOH MOCy 101 U 1a00paTOpHBIM 000pPYI0BAaHUEM;PACHO3HABAM b ONBIMHBIM NYHEM
pacTBOPHI KHUCIOT W INENOYEH, XJIOpHUI-, CyIbdar-, KapOOHAT-HOHBI;66IMUCAANL MACCOBYIO JOJII0 XHMHUYECKOTO 3JIeMEeHTa 1Mo (opmyrne
COEIMHEHUS; MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; KOJIMYECTBO BEIIECTBA, 0OBEM MJIM MACCy IO KOJIMYECTBY BEIIECTBA, 00bEMY MM Macce
peareHToB WM MPOAYKTOB PEAKLUHU; 00BACHAMb (PU3MUYECKHIA CMBICI aTOMHOTO (IIOPSIKOBOTO) HOMEpa XMMHYECKOTO 3JIEMEHTa, HOMEPOB
TPYNINbI U MEPUOJIA, K KOTOPHIM 3JIEMEHT MPHUHAUISKUT B nepuoandeckoii cucteme .M. MenneneeBa; 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
9JIEMEHTOB B IMpeaeiax MallbIX MEepUOJOB U TJIABHBIX MOJTPYII; CYIIHOCTh PEAKIUil MOHHOTO OOMEHa;XapaxKmepuzoeampXuMUIeCKIe
3JIeMEHTHI (0T BOJOPOAA A0 KajbIlHs) HA OCHOBE MX MOJIOKEHUs B nepuoaudeckoi cucreme J[.M. MenaeneeBa n 0COOEHHOCTEH CTPOCHUS HX
aTOMOB; CBSI3b MEX/IY COCTaBOM, CTPOEHHUEM U CBOMCTBAMM BEIIECTB; XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEILECTB.

ITOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KosnuecTBo yacon JJIeKTpOHHBbIE LU (PPOBHIE
Ne l[aTa p (bp
Tema ypoka Kontponbneie  IpakTHyeckue o0pazoBaTebHbIE
n/n Bcero U3YYEeHHS
padoThbI padoTbI pecypcbl
[Ipenmer xumuu. Ponb xumuu B bubnmoreka [JOK
1 1 CeHTSA0pb
JKA3HU 4yesoBeka. Tena u Bemecrna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX MO3HAHHUS B 1 CEHTSOPh bubmuorexa [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c

XHUMHHU

https://m.edsoo.ru/ff0d227e

[Tpaktuueckas padota Ne 1 «[IpaBuia
paboTsl B 1abopaTopuu U MPUEMBI

bubmuorexa [JOK

3 0
oOparteHus ¢ 1abopaTOPHBIM CerTIops https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
Yucrele BemecTBa U cmech. CriocoOnl bu6mmoreka [IOK
4 . CEHTSAOPh
paszeneHust cMecei https://m.edsoo.ru/ff0d26ca
IT 6ora Ne 2
5 «5;“;;2?:;2 y(IZI\I;ZC;)I;E;Ha IpUMepe CEHTSIOPh bubmorexa HOK
a . pHMep p https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOM COJIH )»
bu6mmoreka [IOK
6 A 0
TOMBLH MOJICHY IR CeHTADDD https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AJIEMEHThI. 3HAKH bubmuoreka [JOK
7 CEHTSAOPh
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTele U CIIOKHBIE BEIIECTBA CEHTSIOPh bubmorexa HOK
p IH p https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIISIPHOE YUECHHUE OKTSIOPE bubmorexa HOK
YHApHoe y3 P https://m.eds00.ru/ff0d2d50
3aK0H IMOCTOSTHCTBA COCTaBa
10 BEIIECTB. XUMHUUecKas hopmyIia. OKTAGDE bubnuorexa [JOK
BanentHocTs aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
O .
| Omoomeias moncxynspras oxrsps | DUOHMOTEra LIOK
yp p https://m.edsoo.ru/ff0d323¢c
Macca
MaccoBas 10711 XMMHYECKOTO bubmuorexa [JOK
12 OKTSIOpB
DJIEMEHTA B COCAMHCHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Moiib. OKTAOPH bubnuorexa [JOK
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Momnspaas macca

https://m.edsoo.ru/ff0d5230

14 DOu3NYECKUe U XUMUYECKHUE SIBICHHUS. K6 bu6mmoreka [IOK
TAOPb
XuMHYecKasi peakius P https://m.edsoo.ru/ff0d37fa
[Ipr3HaKku U yclIOBHS TPOTEKAHUS bubmuorexa [JOK
15 . OKTAOPH
XUMUYECKHUX PEaKIuid https://m.edsoo.ru/ff0d3al6
3aK0OH COXpaHEHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
16 OKTSIOpB
XUMHYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
B
; :I‘IiCJIZHI/I:)[ KO:I/I‘I:CTBa, MaccChl - BuGmmorexa LOK
B TBA I BHEHUSM HOSIOpB
» YPABHER P https://m edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHIA
Kn
18 eaifczg) ?:(?: H;H);EII\/I/I: qe:;f(il(eHHH HOSIOPb bubmorexa IOK
peartt A P ’ P https://m.edsoo.ru/ff0d3f34
3aMeIIeHMs, OOMEeHa)
M. B.JI — Yu€HbIii-
19 SH I/IKJ‘I:I'I:IGOII;(():[OBO(SO? ZI:{II’;ZIH HOSIOPb bubmorexa IOK
H T, Hvl p https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHHHA
20 KonTtponbHnas padora Nel no Teme oSG bubnnorexa [JOK
«BemiecTBa 1 XUMHYECKUE PEAKIIUI) P https://m.edsoo.ru/ff0d4290
) Bo3zoyx —K cMmech ra3zoB. Cocras ; Bu6morexa LIOK
BO31yxa. Kucimopomx — aieMeHT u HOSIOpPB
ALyxa. BHETOPOL” =5 P https://m edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
CHIOPOARA IPEAICIIH ORHCICHIL, o7op https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
OpatTop po CHHOCTH. O%OP https://m.edsoo.ru/ff0d497a
[Ipumenenne kucmopoaa
24 TenoBoit 3 pexT xumuueckon HOSIOpb bubnnorexka [JOK
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pC€akuru, NOHATUC O
TEPMOXUMHYCCKOM YpaBHCHHH, DK30-
N DOHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TornmmBo (HedTh, yroib 1 METaH).

25 3arps3sHeHue BO31yXa, CIIOCOOBI €70 ekaopn bubmorexa [IOK
P AYxa, A P https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHUS
IT o6ora Ne 3
26 «szlJiTHZizzafl I()Z?)GETZHI/IG o eKaopp bubmorexa [OK
. P o A P https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3y4EHUE €TO0 CBOHCTB
Bonopon — anemMeHT 1 mpocToe bu6mmoreka [IOK
27 nexkabpb
BelecTBo. Haxoxaenue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
duznyeckne 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
28 neKadpb
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT S
OFUITHE O KHCIOTAx 1 collix ACKEOPE https://m.edsoo.ru/ff0d50d2
CniocoOsbI moTy4eHus BOA0poia B bubnnoreka [JOK
30 nexalpb
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
| E—————
JIy4EHHE U UpaHue B KaOpb
v . P Aopoa, A P https://m.edsoo.ru/ff0d4{42
W3YYEHUE €r0 CBOMCTB)
MounsipHblii 00BEM Tra3oB. 3aKOH bubnnorexka [JOK
32 neKadpb
ABorajzipo https://m.edsoo.ru/ff0d542e
. Brruncnenus 00bEMa, KOJIMYEeCTBA Bu6miorexa 1IOK
B TBA Tra3a 10 €ro0 U3BECTHOM SIHBAph
etec 43 10 ero H3Bee 0__ y p https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brrunciaenust 006M0B ra3oB O BuGmiorexa LIOK
34 YPaBHEHHUIO PEaKIIMU Ha OCHOBE STHBaph

3aK0HA 00OBbEMHBIX OTHOIIIEHUI ra30B

https://m.edsoo.ru/ff0d5708
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duznueckre 1 XUMUYECKHE CBOMICTBA

bubmuoreka [JOK

35
BOJIBI AHBAph https://m.edsoo.ru/ff0d587a
Cocras ocHoBanwuii. [TonsTue 06 bubnmoreka [JOK

36 SIHBapb
MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTenb.

37 Hacreinienabsle 1 HeHACHIIIIEHHBIE AHBADE bu6mmoreka [IOK
pacTBOpBL. MaccoBasi 710715 BEIIeCTBa p https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuueckas pabota Ne 5 o reme

33 «lIpuroroBneHune pacTBOPOB C SHBADL bubnnoreka [JOK
onpeneaéHHON MacCCOBOM JT0JICH p https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
Kontponbnas pabota No2 o teme bubnnoreka [JOK

39 (eBpanb
«Kucnopoa. Bomopon. Boga» https://m.edsoo.ru/ff0d6342
OKkcHpl: cOCTaB, KiIacCU(UKAIINS, bu6mmoreka [IOK

40 (heBpab
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .

M rcmomx ocnommn peapam, | PHOMOTera LOK

’ P https://m edsoo.ru/ff0d664e

aM(pOTEpHBIX OKCHIOB
OcHoBaHusI: cOCTaB, Kinaccupuxams, bu6mmoreka [JOK

42 ¢beBpanb
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca

43 HonyquHUe 1 XMMUYECKHE CBOKCTBA (espas bubnnorexka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxarmus, bu6mmoreka [JOK

44 ¢beBpanb
HOMEHKJIAaTypa https://m.edsoo.ru/ffOdfee2
[TonyueHue U XMMUYECKHE CBOMCTBA bubnuoreka [IOK

45 ¢beBpanb
KHCIIOT https://m.edsoo.ru/ff0dfee2

46 Conu (cpennue): HOMEHKIATypa, dheBpanb bubnuorexa [JOK
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CIOCOOBI MOJTYyYEHUS, XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/00ad9474

[Ipaktuyeckas padora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMC

bubmuoreka [JOK

47 MapT
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX P https://m.edsoo.ru/00ad9b7c
COCITMHECHMI
I'eneTnueckast CBA3b MEX
48 Kjacca €OpraHuvecK - a Bubmmorexa LOK
MU HEOPTraHUYECKUX MapT
. p p https://m.edsoo.ru/00ad9a50
COeMHEHUH
49 O0600I11IeHNE U CUCTEMATU3ALUS bu6mmoreka [IOK
N MapT
3HAHUU p https://m.edsoo.ru/00ad9cb2
KourpomabHasg padora Ne3 o teme
50 "0 P P bubanoreka LIOK
CHOBHBIE KJIACCHEI HEOPTaHUYECKUX MapT
. P P https://m.edsoo.ru/00ad9ela
COEIUHEHUH
ITepBoIe MONBITKH KiIacCU(UKALTUN
51 . ec 2JIEMEHTO l(?lo ) €o a bubmmorexa HOK
XAMHYECKHX dJIEMEHTOB. [ToHsaTH MapT
P https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX dJICMCHTOB
Ileproauueckuii 3aK0H U
5 [lepuonuueckast cucrema . bubnnorexka [JOK
MapT
XUMUYeckux snemeHTos JI. . P https://m.edsoo.ru/00ada52c
Menneneena
53 I bubmuorexa [JOK
€pUOIBI, TPYIIIIBL, MOATPYIIIIEI MapT
PHOZBL, TPY Py p https://m.edsoo.ru/00adaS2c
Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
54 anpenb
anep. N3otomsl https://m.edsoo.ru/00ada342
CTpoeHHne 3IEKTPOHHBIX 000JI0UEK
P P . bubmuorexa [JOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit ampeb

cuctemsl J[. 1. Menaeneera

https://m.edsoo.ru/00ada6bc
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XapakTeprucTUKa XMMHUYECKOT O
3JIEMEHTA IO €ro MOJIOKEHUIO B

bu6mmoreka [IOK

>6 [Tepuonnueckoii cucreme /1. U. arpeith https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U IPaKTUKHU. [l. ampen bubmuoreka [IOK
N. MenpneneeB — y4&HbIN, IeAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEeKTPOOTPULIATETLHOCTH aTOMOB anpens bubnuotexa [JOK
XUMHYECKHUX JIEMCHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas xumMu4eckas CBSI3b amnpeb Bubmmorexa LHOK
https://m.edsoo.ru/00adac34
KoBanenTHas noyisipHasi XuMudeckas bubnnoreka [JOK
60 amnpeb
CBSI3b https://m.edsoo.ru/00adaab8
KoBanentnast HenosspHas bubnnorexka [JOK
61 anpenb
XAMHYECKas CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKHUCIICHUS mai Bubmmorexa LOK
https://m.edsoo.ru/00adae28
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC . bubnuorexa [JOK
63 peakuuu Man https://m.edsoo.ru/00adb076
64 OKHUCITUTENN U BOCCTAaHOBUTEIH Mai bubmmorexa HOK
https://m.edsoo.ru/00adb076
KonTponbsHas padora Ne4 o Teme
65 «CTp(I:))eHI/IC aT(l):)Ma. XuMuueckas Mai Bu6miorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBublit ypok. O6o01IeHNE U vai bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHue 1 Mai bubnuorexa [JOK



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

CUCTeEMAaTHU3al s 3HAaHUN

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

PezepBHbIil ypok. O6001ICHNE T

bu6mmoreka [IOK

68 1 N
CHCTeMATH3AIIA SHAHMT Ma https://m edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOT'PAMME
9 KJIACC
KosaunyecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Ne i/ Tema YpoKa KOHTpoﬂbHMe HpaKanecKne 06p330BaTeJIbele
Bcero U3y4YeHUs
padoThbI padoTbI pecypchl
[lepuoanyeckuii 3aK0H.
[Tepnognueckas cucrema bu6nmoreka [IOK
1 1 CEHTSAOPh
XUMUYecKux anemeHToB Jl. . https://m.edsoo.ru/00adb59e
Menneneena
, 3aK?HOMepHOCTH B U3MEHEHUU 1 ; BuGmorexa [IOK
HTSAOPb
COOMCTE XTMIHCCIR SNCMEHTOB CeRTOp https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB
Knaccudukanus u HomeHkiaTypa bubnnorexka [JOK
3 1 CEHTAOpb
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bujapl XUMHUYECKON CBSI3U U TUIIBI bu6mmorexa [IOK
4 ) 1 CEHTSIOPH
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme
5 «HOBTf)peHI/Ie U yriryoneHue | | S
3HaHWI OCHOBHBIX Pa3/IesioB Kypca
8 Kitacca»
Knaccudukanus XuMruaeckux bu6mmoreka [JOK
6 1 CEHTSAOpb

peaKuHﬁ 110 PAa3JIMYHBIM NIPpHU3HAKAM

https://m.edsoo.ru/00adbcb0
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[ToHsATHE O CKOPOCTH XUMHUYECKOMN

bubmuorexa [JOK

«Pemenne 3xkcrepuMeHTaIbHbIX

7 eakuu. [ToHsITHE O TOMOT€HHBIX U CEHTAODH
pearh p https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKIIHIX
IlousTHe 0 XUMHYECKOM
aBHOBecun. DaKkTOPBI, BIUAIOIINE
8 pa CKOpOC 501(0” eaKIJl CEHTSIO bubmorexa HOK
H Th XUMUY 7| 15071 HTIODb
p peakdl p https://m.edsoo.ru/00adc28c
U II0JIOKEHUE XUMUYECKOTO
paBHOBECHUS
OKHUCIUTENBHO- bubnuotexa [JOK
9 OKTSI0pb
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 3MEKTPOTATAYECKOI
10 P P C 5 5 bubmuoreka [JOK
nccoruanuu. CuibHbIE U ci1adble OKTSI0pb
a HHan p https://m.edsoo.ru/00adcd68
AIIEKTPOJTUTHI
1 1 . 5 bu6mmoreka [IOK
OHHBIE YPABHEHUS PEeaKIINI OKTSI0pb
yp peakt p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHHUH B CBETE MPEACTABICHUI bubnnorexka [JOK
12 . OKTSI0pb
00 DIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIAA
XUMHYECKHE CBOMCTBA COJIEU B
13 CBeTE IPEeACTaBICHUI 00 OKTS0 bubmorexa HOK
BETE I TaBJICHUI KTSA0Db
peAt / p https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON TUCCOITHAITTT
14 0 . 5 bubmuorexa [JOK
OHSATHE O TUAPOJIU3E COJIEH OKTSODb
AP p https://m.edsoo.ru/00add9d4
O06o01IeHre U cucTeMaTH3aIus bubmuorexa [JOK
15 . OKTSIOpb
3HAHUH https://m.edsoo.ru/00addd12
ITpakTrueckas padora Ne 1. bu6anorexa [IOK
16 P p OKTSIOpb 1

https://m.edsoo.ru/00addbfa
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3agaqd»

Kontponbnas padora No2 o teme

17 «OIIEeKTpOIUTHYECKAs o6 bubmuoreka [IOK
HOSIOpB
Juccolanus. XuMUYeCKHe P https://m.edsoo.ru/00addecO
peaKIMu B pacTBOpPaX»
06 .
5 X caoficrsa a npunicpe wontps | DrOMorera LIOK
PHMEP P https://m.edsoo.ru/00addfe2
xJiopa
X .C
19 sunsttcokne cnoicrsa, noayene wontps | BrOMorera LIOK
> HOIYE ’ P https://m.edsoo.ru/00ade 104
MpUMEHEHUE
I1 6ota Ne 2
20 «ﬁziTHz;:(eaiolj;HooT; KI/IOCJ'I(I;I”I(“)L;F o HOSIOpB Brbmiorexa LIOK
yi B N ’ p https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
B
21 X;;{;I:;Iff;; “;ZPEEHZEEE% WH HOSIOPh bubmmoreia LIOK
Pealtii, A P https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
OO01mas xapakTepuCTHKa SJIEMEHTOB bubnnoreka [JOK
22 HOSIOpb
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUY CEPHI.
Haxoxnenue cepsl u e€ bubnuorexa [IOK
23 . HOSIOPb
COEMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
C
2 guotcckne n xisamecre wontps | PHOMOTeKa LIOK
. P https://m.edsoo.ru/00ade802
CBOMCTBa
)5 Oxkcuapl cepbl. CepHast KHCIIOTA, TexaGps bubmuorexa [JOK

(1)I/I3I/I‘-IGCKI/I6 U XUMHUYCECKHUEC

https://m.edsoo.ru/00adea28
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CBOMCTBA, IPUMEHEHHUE

Xumudaeckue pCaKknuuy, JCxKalue B
OCHOBC ITPOMBIIIJICHHOT'O criocoba
MOJIYYCHHA CGpHOfI KHCJIOTHI.

bubmuoreka [JOK

26 exa0opb
XHMHYECKOE 3arpsi3HEHUE A P https://m.edsoo.ru/00adec8a
OKPYXKAaroIIE Cpebl
COCTMHCHUSIMU CEPBI
Beruucienue MaccoBoit 1011 bubmuorexa [JOK
27 neKadpb
BBIXO/1a IPOJYKTa peakluu https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepruCTHUKa 3JIEMEHTOB
VA-rpynmsl. A30T,
)3 pyn 5 bu6mmoreka [IOK
acCIPOCTPaHCHHKE B IIPUPOJIE, eka0Opb
pactpocIp PHpOA A P https://m.edsoo.ru/00adeea6
(buU3HYECKUE M XUMUYICCKHEC
CBOMCTBaA
AmMMuak, ero Gpu3nyecKue u
29 . 5 bubmuoreka [JOK
XHMHYECKHE CBONCTBA, MOJIYUCHUE exa0Opb
ya A P https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
IIpakTuueckas padora Ne 3 1o Teme
30 3 P 5 bubmuorexa [JOK
«ITonyueHne aMMHaKa, U3y4eHUE exalOpb
yqv i a P https://m.edsoo.ru/00adf180
€ro CBOICTB»
A3oTHas KucioTa, e€ Gpusndeckue u bubnnorexka [JOK
31 _ nexkadpb
XHMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEN
aMMOHHS B KAYECTBE MUHEPATBLHBIX
32 o0pennii. X €CKO€e P exab bubmorexa HOK
HAN. XUMHYECK KaOpb
R . ACKAOPE hitps://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH CpeIbl
COEIMHEHUSIMH a30Ta
33 ®dochop. Okcun dhocdopa (V) u STHBaph bubnmnoreka [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdopnas kucinora, pusndeckue u
XMUMHYECKHE CBOMCTBA, MOJyICHHUE

https://m.edsoo.ru/00adf68a

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIBHBIX

bubmuoreka [JOK

34 a
yno0peHuil. 3arpsi3HeHne #HBAPE https://m.edsoo.ru/00adfc20
NPHUPOIHOH cpeabl hocharamu
Vrne eHHe
35 I r; Eog, giiiﬁiia:nm ’ SIHBaph Bubmorexa HOK
PHpOE, . p https://m.edsoo.ru/00adfd9c
XAUMHUYECKHE CBOMCTBA
Oxkcunsl yriaepoaa, ux pusudeckue
36 | Srorommecsne mpofrems snaps | DuOMOTea LIOK
P ’ P https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
37 YronpHasa KUCJI0Ta U €€ COJIU SIHBaph bubmorexa HOK
p https://m.edsoo.ru/00ac006¢
[IpakTuueckas padbora Ne 4 o reme
"ITosrydeHne yrieKucioro rasa. bubnuorexa [IOK
38 STHBaph
KauecTBennas peakuus Ha https://m.edsoo.ru/00ac027¢
KapOoHaT-HOH"
I1 o
39 0 efalj{op?j:caf;f I:ee H:CT;TIKZK 0 (eBpainb Bubmiorexa LIOK
p - P https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
bu6mmorexa [IOK
40 K i
DEMHHH M €T0 COCTEHHA (espans https://m.edsoo.ru/00ae080a
I1 6ota Ne 5.
pakTudeckas pabora BuGmorexa [OK
41 Pemenue skcriepuMeHTATBHBIX (eBpanpb

3a11a4 110 TeMe «BakHenmume

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

HEMCTAJJIbI U UX COCOAUHCHU )

Kontposbnas padora Ne3 o teme

bubmuorexa [JOK

42 «Baxknenne HemMeTalIbl ¥ UX eBpallb
(esp https://m.edsoo.ru/00acOe18
COCIMHCHMS
OO0m1as XxapakTepucTUKa
XHUMHUYECKHX 3JIEMEHTOB —
MeTauioB. MeTaminyecKkasl CBSI3b U bu6mmoreka [IOK
43 (heBpap
MeTaJIJIMYECcKas KpucTajsindecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJI0OB
XuMHnyecKue CBOHCTBAa METAJIIOB.
44 5 . o bu6mmoreka [IOK
JIEKTPOXUMHUYECKUH P eBpaib
p N p p https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJJIOB
O61ue crnocoObl MoTyYeHUs
MeTaioB. CriiaBel. Beraucnenus
45 o bubmuoreka [JOK
10 YpaBHEHHUSAM XUMHYECKHX eBpaib
P N p https://m.edsoo.ru/00ael 156
peakitii, eciu OJIUH U3 peareHTOB
COJIEPKUT IPUMECH
46 I o bubmuorexa [JOK
OHSTHE O KOPPO3UH METAJIJIOB eBpaib
pp p https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €JIOUHBbIE METAJIJIBI MapT
1 P https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnnoreka [JOK
MapT
KaJus P https://m.edsoo.ru/00ae14b2
[[lenoyHO3eMENBHBIE METATIIIBI — bubmuorexa [JOK
49 . . MapT
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
. bubmmnoreka [IOK
50 Baxkueiiime coefuHEHNS KaIbLUS MapT

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



https://m.edsoo.ru/00ae0e18
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

O00011eHUE U CUCTEMATU3ALMS

51 . MapT
3HaHUH’
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
52 MapT
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpakTuueckas pabota Ne 6 o Teme
53 ..}Ip<é P o s bubnunoreka [JOK
CTKOCTb BOJIbI U METO/IBI € MapT
" 8 A P https://m.edsoo.ru/00aelaed
yCTpaHEeHHs
54 A . bu6mmoreka [IOK
JTIOMUHUN anpenb
P https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubnnorexa [JOK
55 anpenb
TUAPOKCUAA https://m.edsoo.ru/00aelc64
56 K bubmuoreka [JOK
ene3o anpenb
P https://m.edsoo.ru/00ae1d86
OKcuapbl, THAPOKCUIBI U COJIU bubnuorexa [JOK
57 arnpeib
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
O00011eHNe U CUCTEMATU3 AL
58 . ampeb
3HAHHA
[TpakTnyeckas padora Ne 7.
Pemenue skcniepuMeHTaNbHBIX bubnmnoreka [JOK
59 . amnpelib
3a7a4 o teMe «BaxxHeimue https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHYECKHUX PEaKIIHid, €CIIi OJIUH
U3 PEareHTOB JIaH B U30BITKE WK bubnmoreka [JOK
60 anpenb
COJICPXKUT IpUMeCH. Berancienus https://m.edsoo.ru/00ael1750
MacCOBOH JIOJIM BBIXOJIa TIPOTYKTa
peaxIuu
61 O06o0011eH1Ee U cUCTeMaTH3aIHs anpenb



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

3HAHUH

Kontposbhas padota Ne4 o teme

62 «Baxkneinue MeTajIbl U UX 1 Mai
COCTHHCHUS»

63 BemecTBa u matepuaisl B | \ai bu6mmoreka [IOK
[IOBCEIHEBHON KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
XUMHUYECKOE 3arpsiI3HEHUE . bubmuorexa [JOK

64 . 1 Mau
OKPY’KAIOIIIECH Cpeb https://m.edsoo.ru/00ae4270

65 Ponp xumuu B perieHnn | \aii bubnnorexka [JOK
HKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270

66 PesepBusiit ypok. O60011eHNE U | \iai bu6mmoreka [IOK
cUCTEMaTH3alisl 3HaHUH https://m.edsoo.ru/00ae0dOa

67 Peseprublit ypok. O6o0mIeHNE U | \iaii bubnnorexa [JOK
CHUCTeMaTH3aIrs 3HaHUH https://m.edsoo.ru/00adb33c

68 Peseprublit ypok. O6o0mIeHNE U | wiaii bubnnorexka [JOK
CHCTeMaTH3aIrs 3HaHUH https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI1S1 YYHEHUKA
Pynsutuc I'.E., ®enpaman @.I'. Xumus 8 kinacc. M.: [IpocBenienue
Pynsutuc I'.E., ®enpaman @.I'. Xumus 9 knacc. M.: [IpocBenienue

tabnuupel: [lepuonnyeckas cucremMa xumuueckux 3nemenTos /1. 1. Menneneesa,
TabJaMIa  PacCTBOPHUMOCTH, IIEKTPOXUMHUYECKUHN Pl HAPSHKECHHUS METAJIIOB

METOAUYECKUE MATEPHUAJIBI V151 YYUTEJIA

1. I'apa H.H. Xumus. Ypoxku B 8 kiacce: mocodue s yuanrens. M.: [Ipocsemenune, 2018.
2. I'apa H.H. Xumus. KonTpoabsHbie B mpoBepouHbie padoThl. 8-9 kmaccel / H.H.I"apa.

Hpoda, 2018.
2. Pageuxuii A.M. Jlunaktuueckrue MaTepuasl o xuMuu. 8-9 kiacc. - M., 2020.

https://iro-49.ru/wp-content/uploads/2023/04/XumMus-0a30Bblii-YPOBEHb.

-Peammzanms-tpedoBanuii-OI'OC-0cHOBHOT0-00111eT0-00pa3oBaHusl.-MeToIuaecKoe-
nocooue-ist-yanrens. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень

