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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPAMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamum.

[Iporpamma 1Mo XuMuu [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIMBAET 00s13aTenbHOE IIPEIMETHOE COJZIep KaHueE,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
paszzienamM M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOCHHOCTEM  OOyyaroluXcsl, OINpeAeNseT BO3MOXHOCTU IpeAMeTa s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbTatamMm oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENILHON JESITENbHOCTH OO0YyYarolerocss Mo OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XHMHH CIIY>)KUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PEHHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (QopMUpyEeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH Ui  caMOpa3BUTUSL U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIJ, B (DOPMUpOBAHUE MBIIUICHHS U TBOPUECKUX CIOCOOHOCTEM
OoOy4JaromMxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOW JIESITeNIbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIICOBATEICKUX YMEHUM, HEOOXOIUMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUN XUMUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOpPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
INOHATUH O XUMHUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUI O XUMHUYECKON
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— @TOMHO-MOJIEKYJIIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndyeckne 3HaHMS PACCMATPUBAKOTCA HA OCHOBE JMIIMPUYECKH
MOJyYEHHBIX U OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOITYYEHHS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C IMPUBICYECHUEM 3HAHUN W3
paHee M3YYEHHBIX yueOHBIX MpenmeroB: «Okpysxatoumuit mupy, «buonorus. 57
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3a7aua
y4e0OHOTro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPHU MU3YYCHUH BEIIECTB U XUMHUYECKUX PEAKIUH, B
GbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTECIUICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYEeCKOE MPUOOIIECHUE
OOy4JaroImmxcss K CaMOCTOSTEIBLHOW I03HABATEILHON JEATEILHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycloBHil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaOIMMHUCS
OTBITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS W CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOIIEro MHpA, WCIOJIb3YsS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHUU
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe Y OOy4YaOIIMXCA T'yMAaHUCTUYECKUX OTHOIICHH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1eecoo0pa3HOro TOBEICHUSI B OBITY W TPYIOBOM JAESATEIBHOCTA B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIS M HAMPaBICHHOCTH JIaTbHEHIIIETO
oOy4eHus.

Oo111ee Yncito YacoB, OTBEACHHBIX IS M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
obmero odpasoBanus, coctaBisieTr 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE 3SJIE€MEHThl. CHUMBOJIBI XHMHYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas popmyia. BaareHTHOCT, aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOCTaBa BemiecTB. OTHOcCHUTENbHAsE aToOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

@u3NYeCKUe U XUMUUYECKUE SBJICHUS. XMMHUECKash peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeUCTBHUE kele3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOILIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsi MacChl, CO3JaHUE MOJENEH MOJIEKYI
(I1IapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xkuciopoaa. CrocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuud W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEaKkUuH. TOIIMBO: yroiab M METaH. 3arpsa3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4esoBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasytomye  (OCHOBHbIE, KHUCIOTHbIE, aM{QOTepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHrne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKEe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCHU0B U OITUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpAaHHE, pPAClO3HABAaHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxkHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOCHUE 00Pa3II0B BEIIECTB KOJIMUESCTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MECHEHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHON KUCIOTHI, KACIOT ¢ METalaMH, peaKkiui
HEUTpaNIU3alMU, IOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljla IPYyTrUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiilre KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IHepuoauueckud 3axkoH u Ilepuoguyeckass cucremMa XUMHYECKHUX
yaiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiiuHHonepuoanas popmsi [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menaeneesa. Ilepuoasl u rpymnisl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepucTuka XUMHAUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnyeckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoanyeckoil cucTeMbl XUMHUECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenp  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pacTBOpaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAYYHBINH (DAKT, TMIIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucTeMa XMMUYECKUX 3JIeMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BelecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCAIIMXCS K Pa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUHM BELIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, IO 0OpPaTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKIE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumuyeckoM paBHoBecuu. DakTopBhI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHOW ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii ¢  HCIOJIb30BaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
xumMuueckon cBsizu. CreneHs aucconuanuu. CUIbHBIC U ClIa0ble AIEKTPOIIUTHIL.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHsATHE O THIpONIM3E COoNEl.

Xumuueckuii IKCcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(xJopuaa HaTpus), UCCAeAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEAKIUU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS] peaKkUuil HMOHHOro oOMmeHa (oOpa3oBaHHME OCaIKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEHUEe, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEHIEHUE DKCIIEPUMEHTAIbHBIX 33/1a4.

HemeraJyibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOIEHCTBHE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). XuopoBonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IIOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IIPUpPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOc00a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbl M €€ COCNUMHEHUUW B TIpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCICHHs. A30T, paclHpOCTPaHEHHE B MPUPO/IE,
bu3nYecKue U XUMHIeCKUe CBOCTBA. KpyroBopot azora B mpupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MOJMyuyeHrue U npuMenenue. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kucnora, puznueckue U XUMHUYECKUE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTETICHU OKUCJICHUS. Y TJIEPO/I, AJTIOTPOIHbIE MOIU(PUKALIIH,
pacrpocTpaHeHue B npupoje, Gu3n4ecknue U XUMHUYECKUE CBOMCTBA. ACOpOIus.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, IMOJyYCHUE U
npUMEHEHUe. DKOJIOTMYeCKrue MpoOJieMbl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCJIOTa U €€ COoJiu, UX (PU3MUecCKhe W XMMHUYECKHE CBOICTBA, MOJYYEHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNKkax, yrieBojax — U ux
poJIM B OKM3HM 4YeloBeka. MarepualibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemuuii, ero ¢usnmueckue W XHUMHYECKUE CBOMCTBa, TOJYYECHHE U
npumeHenue. CoenuHenus KpeMHus B npupojie. Oo1mume npencraBieHus 00 OKCuIe
kpemuus (IV) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBINJICHHOCTH. BakHeHIne CTpOUTENIbHbIE MaTepHalibl: KepaMmMHuKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[IpobGisembl 0€30MacHOrO  UCIOIb30BaHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKAOIMe (PU3NUECKHE M XUMHYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca O0YIIIMBaHUs caxapa MoJi JeHCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
MpOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOWMCTBaMHU a3ota, (ochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojsydeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
docharT-MOH W HU3yYEeHHWE TNPU3HAKOB MX MPOTEKaHUs, B3aUMOJCHCTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOTra3a, IOJy4YEHHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICHWE C TMPOAYKIMEH CHIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaHeWlne HEMETauIbl U HUX
COETUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u ctpoeHuss atomMoB. CTpoeHHE MeTauIoOB. MeTtammndeckasi CBsi3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ienounbie MeTambl: nonoxkeHne B [leproanueckoil cuCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpusi U Kanusi). OKCUIbl U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepnoanueckoiut cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHre B pupojie. Pu3nueckue U XUMHUYECKUE CBOMCTBA MarHusi U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HAXOXIACHUE B mpupojge. DPusnueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEHHE aroMa, HaXOoxAeHuWe B mnpupoae. Dduzndeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcu b, TuApOKCcH bl U cou xxenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaMH, H3yUYCHHE PE3yJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPHU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIIUi HAa UOHBI: MarHus, Kb, aTIOMUHMS, ITMHKA, skere3a (II)
u xenesa (III), menu (II), HabGmromeHHMEe W omHMCcaHUE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClIeOBaHUE aM()OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl U KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILIECTB M XUMHYECKUX peakuuii B ObITy. IlepBasi momotb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas IOomycThUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemeHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

MesricnpeomemHnuwle céasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU M3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIEib, SBICHUE, IapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEeKYa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — TUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTHUECKas
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XO0J€ OOy4YeHUsI XMMHHM B €IUHCTBE y4eOHOU U
BOCIIUTATENBHON  JIEATEIBHOCTH B  COOTBETCTBUUM C  TPAJAUIIMOHHBIMHU
POCCHICKUMH COLIMOKYJIBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMU B OOILIECTBE MpaBUJIaMU U HOPMaMH MOBEACHUS U CIIOCOOCTBYIOT
polieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIMN 00YyYarOIIUXCS.

JIn4HOCTHBIE  pe3yJabTaThl  OTPAKAIOT TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJCTBOBATbCSI CUCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
pacIIMpEeHUe OMbITA ICSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCIIUTAHUS:

LIEHHOCTHOI'O  OTHOILIEHUs K  OTEUYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUUYECKOMY U HAyYHOMY HACJIECIAUIO, TOHUMAHUS 3HAYEHUS] XUMHYECKOU
HayKH B KU3HH COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTH BIIAJETh 1OCTOBEPHOM
nHpopmarued 0 TEepPeOBbIX JIOCTMKEHHSX M OTKPBITHSX MHPOBOM U
OTEUECTBCHHOW XHWMHHM, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPONCTBE MUpPa U OOIIIECTRA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUSI O COLUMAIBHBIX HOpMax W MPaBUIaX MEXIMYHOCTHBIX
OTHOIIEHWM B  KOJUICKTMBE, KOMMYHMKATUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJE3HON, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKOW U JPYTUX
BUJIAX JESATEIHLHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOI COBMECTHOM I€SITEILHOCTH
P BBITIOJIHEHUU YUEOHBIX, TO3HABATEbHBIX 3a]1a4, BHIMOJHEHUN XUMHUYECKUX
OKCIIEPUMEHTOB,  CO3JIaHUM  Y4EOHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHUI0O W  B3aMMOIIOMOIIM B TIpoIlecce ATOM  ydeOHOM
JNEATEIbHOCTH, TOTOBHOCTH OLECHUBATH CBOE MOBEICHUE U IOCTYNKH CBOUX
TOBAPUIIEN C MO3ULIHNU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHHUS
IOCJIEACTBUU MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE MPEICTABICHUS O BEIIECTBE U XUMUYECKON pEaKInu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABIISIIOIIME
OCHOBY JIJIsi TOHUMAaHUS CYIITHOCTH HAyYHOW KapTHUHBI MUPa, IPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIbI, B3AUMOCBS3SIX YEIOBEKa C
IIPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIIbHBIE MOTHUBBI, HANIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUU
M0 XWMHH, HEOOXOAWMBIC JUIsi OOBSICHEHUS HAONIOAAEMBIX TIPOIECCOB M
SIBJICHUM, MO3HABATEJIbHOU, MH(GOPMAIIMOHHON M YUTATENIbCKOM KYJIbTYPHI, B
TOM YHCJIE HaBBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YEOHBIMU TEKCTaMH,



CIOPABOYHOM  JINTEPATypOil, JOCTYIHBIMH TEXHUYECKHUMH CpPEICTBAMU
UH(OPMAITMOHHBIX TEXHOJIOTHA;

UHTEpEeC K OOYYEHHIO U TO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTP K €aMOOOpa30BaHUIO, TIPOCKTHOM U  HCCIEI0BATENbCKOU
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAmMpaBlIEHHOCTH M YPOBHSA 00y4EHUS B
JlajabHEHIIeM;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

OCO3HaHWE IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310pOBbIO, YCTAHOBKHM Ha 3/JI0POBBIA 00pa3 *KWU3HHU, OCO3HAHUE TOCIEACTBUN U
HENPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOJEHUS aJIKOroJid, HApKOTHKOB,
KypeHUs), HEOOXOAMMOCTH COONIIOEHUS MpaBWil  0€30IacHOCTH  NpHU
oOpaInieHn ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM JKU3HU;

5) Tpy10BOro BOCIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY H3YUYEHHUIO MPOPECCUil U TpyAa pazIudHOro
poJia, yBaXKEHUE K TPYy U pe3yJibTaTaM TPYJI0BOM JESITEIIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUM MO XUMHUHU, OCO3HAHHBIN BHIOOD
UHAVMBUYaIbHON  TPAeKTOPUM  TPOJOJDKEHUS 00pa3oBaHUs €  y4ETOM
JUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, yCHmemHo npo(ecCuoHaTbHON JEATEIbHOCTY W Pa3BUTHS
HEOOXOAMMBIX YMEHUH, FOTOBHOCTH aJalTUPOBAThCS B MPO(ecCHOHATBHON
cpexne;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKU LIETEeCO00pa3HOe OTHOUIEHUE K MPUPOJE KaK HMCTOUHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYIECTBOBAHMSI, IOHMMAHHUE LIEHHOCTH 3I0POBOTO
u Oe3zonmacHOro o0Opasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3znyecKoMy M NCUXUYECKOMY 37J0POBBIO, OCO3HAHHE LIEHHOCTU COOJIIOICHNUS
npaBuil OE30MAaCHOTO TOBEIEHUS MpH padboTe C BEIIECTBAMU, a TaKXKe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTy4aeMble PU U3YYCHUH XUMUH, IS
pelieHusl 3a7ad, CBA3AHHBIX C OKPYXKAIOIIEW MNPUPOJHOW CpEenou, s
MOBBILICHUSI YPOBHS DKOJIOTUYECKOW KYyJIbTYpbl, OCO3HAHMUSA TJI00AIHLHOTO
XapakTepa HKOJOTHYECKUX MpoOJieM M MyTed MX peleHuss MHOCPEICTBOM
METOJIOB XMMHUHU, SIKOJOTUYECKOTO MBIIUICHHS, YMEHHS] PYKOBOJCTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIIbHOM IIPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe meranpeaMeTHBIX pPE3YyJIbTATOB BBIACISIOT 3HAYUMBbIC IS
bopMHpOBaHHS MHUPOBO33pEHUS OOIEHAyYHbIE TOHATHS (3aKOH, TEOpHs,
OPUHIIUI, TUNOTe3a, (akT, CUCTEMA, MPOLECC, SKCHEPUMEHT U JPYroe.),
KOTOpBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax H
MO3BOJIAIOT HAa OCHOBE 3HAHUM M3 JTHX MpeaMeToB (GOPMHUPOBATH
NpE/CTaBlIEHHEe O LEJOCTHOM Hay4yHOW KapTHUHE MHUpPA, U YHUBEpPCAJIbHBIC
yueOHble aecTBUsl (TI03HABATENbHbIE, KOMMYHHUKATUBHBIE, PETYJIATUBHBIC),



KOTOpBbIE OO0ecreunBaT (HOpMUPOBaHHE TOTOBHOCTA K CaMOCTOSITEIIBHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YIYEOHOU JEATEIbHOCTH.

Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiliCTBUS

ba3oBble 1ornueckue AecTBUA:

YMEHHS UCTOJIb30BATh MPUEMBI JIOTHUYECKOTO MBIIUICHHUS] IPU OCBOEHUU
3HAHUU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUM (BBIICTATh UX XapaKTepPHbIE
PU3HAKH, YCTAaHABIMBATH B3AMMOCBSI3b C APYTUMH MMOHATUSIMU ), UCIIOJIb30BATh
MOHSTHS JIJIs1 O0BSICHEHUS OTJIEIBHBIX (PAKTOB U SABJICHU, BRIOMPATh OCHOBAHMUSI
U KpUTEpUU I KiIacCU(PHUKAIMA XWMHUYECKHX BEIIECTB M XUMHUYCCKUX
peaKIuii, yCTaHABIMBATh MPUYNHHO-CJICICTBEHHBIC CBS3U MEXIY OOBEKTaMH
U3YUYEHUSI, CTPOUThH JIOTUUECKUE PACCYKICHUS (MHAYKTUBHBIC, NEIyKTUBHBIE,
10 aHAJIOTUH), JIeJIaTh BHIBObI U 3AKITIOYCHHUS;

yMEHUE MPUMEHSATh B MPOIECCE MO3HAHUSA TOHATUS (MPEIMETHBIE U
METanpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIC) MOJENIH, HUCIOJb3YEMbIE B
XUMHUH, TPeoOpa3oBbIBATh IMIUPOKO MPUMEHSIEMbIE B XUMHU MOJICIbHBIC
IIPE/ICTaBIICHUS — XUMUYECKUN 3HaK (CUMBOJI DJIEMEHTA), XUMU4ecKas hopmya
U YpaBHEHHE XUMUYECKON PEaKIuu — MPHU PEIICHUH yueOHO-TI03HABATEIbHBIX
3a/a4, C€ Yy4E€TOM OTUX MOJEIBHBIX TMPEJCTABICHUN  BBIABISITH U
XapakTepu30BaTh CYIIECTBEHHbIE TMPU3HAKM H3y4yaeMbIX OOBEKTOB —
XUMUYECKUX BEIIECTB M XUMHMUYECKUX pEaKlMi, BBISIBIATH  OOIIUE
3aKOHOMEPHOCTH, TPUYHHHO-CIECICTBEHHbIE CBSI3W W MPOTHBOPEYUS] B
U3Y4YaeMbIX ITPOLIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarebckue 1eiiCTBUSA:

YMEHHE HCTOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAU€CTBE UHCTPYMEHTA
MO3HAHUA, & TAK)KE€ B KAYeCTBE OCHOBBI Il (DOPMHUPOBAHMSI TUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHHUE OIbITa MO TUIAHUPOBAHUIO, OPTAHU3AIMU U TPOBEJICHUIO
YUYEHHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOIoAaTh 3a XOAOM IIpoliecca,
CaMOCTOSTENIbHO TPOrHO3UPOBATh €r0 Pe3yJibTat, (HOopMyInpoBaTh 0000IICHHUS
Y BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIENOBAHUS, COCTABIISITh
OTUéT O MPOJICTIaHHOMN padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOMpaTh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH UH(POPMAIUIO
pa3IMYHBIX BHJOB W (POpM MpencTaBiCHUs, IMOJYy4aeMyl W3 pa3HbIX
HMCTOYHUKOB (HAY4YHO-MIOMYJISIpHAsl JUTEpaTypa XUMHUUYECKOTO COAECpIKAHUS,
CIpaBOYHBIE TIOCOOMS, pecypchl HMHTepHETa), KPUTHYECKH OIICHUBATH
MPOTUBOPEUMUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE MPUMEHSTh Pa3IMYHbIE METO/IbI U 3aMIPOCHI IIPU MOUCKE U 0TOOpE
nH(OpPMAIUU W COOTBETCTBYIOIIMUX JTAHHBIX, HEOOXOMUMBIX ISl BBITTOJTHCHHS
y4eOHBIX U MIO3HABATEBHBIX 33/1a4 ONPEACIEHHOTO THIIA, TPUOOPETEHHE OTIBITA
B 00JIaCTU UCIMOIb30BAHUSA UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYPOM AaKTUBHOI'O MCIOJB30BAHUS PA3IUYHBIX IMOMCKOBBIX



CHUCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpEACTaBICHUS
uHbOpMaIIMU U WUIIOCTPUPOBATH pElIaeMble 3a/1aud HECJIOKHBIMH CXEMaMH,
IuarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

YMEHUE HCHOJb30BaTh W AaHAJIW3UPOBATH B IpolLecce YYEOHOU U
HCCIIE0BATEIbCKOM NEeSATENbHOCTH uH(pOPMAaIUIO 0 BIIMSIHUA
MIPOMBIIUIEHHOCTH, CEJIbCKOTO XO3siiCTBAa M TPAHCIOpPTa HA COCTOSTHUE
OKPYKAIOIIEH NPUPOIHOU CPEBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIE JeHCTBUS:

YMEHHS 3a/laBaTh BOIMPOCHI (B Xoj€ Auanora W (Wiau) AUCKYCCHH) MO
CYLIECTBY OOCy>XgaeModW TeMbl, (OpPMYyIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOHN 3a1a4H;

YMEHUS TPEACTAaBIATh IOJYYEHHBIE pE3yJbTaTbl I03HABATEIBHON
NEATEIbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALUIO
pEe3yNbTaTOB BBINOJHEHUS XHMHYECKOTO JKCIIEpUMEHTa (JabopaTOpHOTO
OTIbITA, JTAOOPATOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO
IPOEKTA);

YMEHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MMO3HABATEJIbHOM M  MCCJENOBATEIbCKOM JIESITEIbBHOCTH MpPU  PELICHUU
BO3HMKAIOIIMX NPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COrJIacCOBAHUS
no3uuuid  (00CcyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBbIE  IITYPMbD»,
KOOpPJMHALMS COBMECTHBIX JIEWCTBH, OIPENECICHUE KPUTEPUEB IO OLIEHKE
KayecTBa BBIIIOJIHEHHOUN paboThl U ApyTrHe).

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC 1eliCTBUSA:

YMEHHUE CaMOCTOSATEIbHO ONPENENATh NN ACSITENbHOCTH, IIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U ITPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTD, BEIOMPATh HanOosee 3PpHEeKTUBHBIE CITOCOOBI pelieHUsT y4eOHBIX
U TO3HABATENBHBIX 3a/1a4, CAMOCTOSATEIBHO COCTABIISTh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIM AJITOPUTM JACUCTBHM IPU BBINOJHEHUM 33JaHUN C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKLMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yibTaTa 3asiBJIEHHOU LEIN, YMEHHE
WCIIOJIB30BaTh W AHAJIM3UPOBATH KOHTEKCTHI, MpeiaraéMbleé B YCIOBUHU
3aJIaHUMN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3yJbTAaTOB IO OCBOCHHIO 00s3aTEIBHOrO
coJiepKaHus, YCTAaHOBJICHHOTO JaHHOW defepanbHON pabouell mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE O0YYAIOUIMMUCS HayYHble 3HAHUS, YMEHUS U CIIOCOOBI
nercTBull, crnenuduueckue IS TpeaMETHOW oO0jactu «XUMHUs», BUJIbI
NEATENIBHOCTH 10 T[OJYYEHUI0 HOBOTO 3HAHMUS, €ro HHTEPHpETAIUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYAIHIX.

K xonmy obyuenus B 8 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:



PacKpbIBaTh CMBIC OCHOBHBIX XMMUYECKUX MOHATHII: aTOM, MOJIEKYJIa,
XUMHUYECKUHN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMEChH
(oTHOpOAHAS U HEOTHOPOIHAS ), BAIGHTHOCTh, OTHOCUTEIbHAS AaTOMHAS
Y MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi /101 XUMHYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJSPHBII
00bEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJb, AIEKTPOOTPUIIATEIHHOCTD,
CTENIEHb OKUCJICHUS, XUMHUYECKasi peakius, Kiaccuukanus peakiimii:
pEaKIMM COEIMHEHHUS, PEAKIUU PaA3JIOKECHHS, PEaKlMy 3aMelleHus,
peaknuu OOMeHa, 9K30- M DHAOTCPMHUUYCCKHUE PEAKIUU, TETUIOBON
ahdexT peaknum, SAPO aTOMa, IEKTPOHHBIA CJIOW aToOMa, aTOMHAs
opOuTanb, paguyc aToMa, XUMUYECKasi CBSI3b, MOJISIPHAS U HEMOJIApHas
KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTUOH, AHWOH, PacTBOD,
MaccoBasi JI0Jis BellecTBa (IIPOLIEHTHAsI KOHIICHTPAIIUsI) B PaCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKMX MOHATHH U
MIPUMEHSThH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUIA;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJIsi COCTaBJICHHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONpEeNeNATh  BaJE€HTHOCTb AaTOMOB  DJJIEMEHTOB B  OWMHApHBIX
COCMHEHUSAX, CTEMEeHb OKHUCICHUS DJIIEMEHTOB B  OWMHApHBIX
COCMHEHUSX, MPUHAJICKHOCTh BEHIECTB K OMpeAeIEHHOMY Kiaccy
COCIMHEHUI 10 (QopMyliaMm, BUJI XUMHUYECKOW CBs3U (KOBaJEHTHas U
MOHHAs) B HEOPTAHHUUECKUX COCAUHEHUSX;

packpeiBath cMmbica llepuogmueckoro 3akona [[. WM. MeHneneesa:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOTUUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT UX NoJioxkeHus B [lepuoanueckoii cucreme,
3aKOHOB COXPAHEHUSI MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YY€HUSI, 3aKOHA ABOTapo;

OTNUCKHIBATh M XapakTepusoBaTh Tabmuunyto dopmy Ilepuonuueckoit
CHUCTEMbl XMUMHUYECKUX DJJEMEHTOB: pa3iMyaTh IOHSITHS «TJIaBHAs
noarpymnma (A-rpymmna)» u «rnodbounas noarpymnmna (b-rpymma)y, manbie
1 OOJIBIINE MEPUOJIBI, COOTHOCUTH 0003HAUYCHHUSI, KOTOPhIE UMEIOTCS B
tabune «lleproguueckass cucteMa XumMudeckux snemeHtoB J[. .
MeHnneneeBay C 4YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOIIee Yucio
ANEKTPOHOB U PaclpeAesieHUE UX MO JIEKTPOHHBIM CIIOSIM);
KIacCU(PUIIMPOBATh ~ XUMHUYECKHE  DJEMEHThI,  HEOPTaHUYECKHE
BEILIECTBA, XUMUYECKHUE peaKInu (110 YUCITy U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIECTB, M0 TeIIOBOMY YD PeKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJACCOB,  MOATBEpXJas  ONUCAHHE  MOpUMEpPaMu
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;



K

MPOTHO3WPOBATh CBOWCTBA BEMIECTB B 3aBUCUMOCTH OT WX
KaueCTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKUX
IPEeBpPAILCHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJSIPHYIO MAacChI
BEIIIECTB, MACCOBYIO JIOJI0 XHUMHYECKOTO »dJeMeHTa 1o ¢dopmyrie
COCIMHEHMSI, MAaCCOBYIO JIOJII0 BEIIECTBA B PAacTBOPE, IMPOBOIWTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PeaKiuu;

OPUMEHSTh OCHOBHBIE ONEpAIlMU MBICIUTEIBHON ACSATENBHOCTH —
aHalM3 MW CHUHTE3, CpaBHEHHUE, O0O0OOIIEHHE, CUCTEMATHU3alIUIO,
KJIacCU(PUKAINIO, BRISIBICHUE TPUYUMHHO-CICACTBEHHBIX CBSI3EH — IS
U3YYCHHUS] CBOMCTB BEIIECTB M XHMHUYECKHX DPEaKIUi, €CTECTBEHHO-
Hay4yHbIE  METOJAbl  [O3HAaHWS —  HaONIOJEHHE, U3MEPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIN);

CIENOBATh MpaBWJIAM MOJIb30BaHUA XHMMHUYECKOM TMOCYJIOH U
71a00paTOpHEIM OOOPYJOBAHHEM, a TaKKe MpaBuiaM oOOpalieHus c
BEIIECTBAMU B COOTBETCTBHUM C HMHCTPYKIMSIMHU TIO BBIMOJIHEHUIO
71a00pPaTOPHBIX XUMUYECKUX ONBITOB IO MOJYYCHHIO U COOMPaHUIO
razo00pa3HbIX BeENIECTB (BOAOPOAA U KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIEM PaCTBOPEHHOIO
BEIIECTBA, TUTAHUPOBATH M MPOBOJIUTH XUMUYICCKHE IKCIIEPUMEHTHI 110
pacmo3HaBaHUIO PACTBOPOB IIEJNIOYEH U KHUCIOT C TOMOIIBIO
WHAMKATOPOB (JTakMyc, peHondTanent, METUIOpaHXK U IpyTre).
KOHITy 0Oy4deHHus B 9 KJjacce MpEeAMETHBIC pe3ybTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKUX MOHSATHUN: XUMHUYECKUUN
3JIEMEHT, aTOM, MOJEKyJa, UOH, KaTUOH, aHUOH, IIPOCTOE BEUIECTBO,
CJI0’KHO€ BEILIECTBO, BAJIECHTHOCTD, 3JIEKTPOOTPULIATENILHOCTD, CTEIICHb
OKUCJICHUS, XUMHUYECKasl PEaKUUsi, XUMHYECKasl CBs3b, TEIJIOBOM
3 deKT peakiuu, MOJb, MOJAPHBIA 00BEM, PacTBOp, AJIEKTPOJIMTHI,
HE3JIEKTPOJIUTHI, HNEKTPOJIUTHUECKAS AUCCOIUALMS, PEAKIIU NOHHOTO
oOMeHa, Karaau3aTtop, XHMHYECKOE pPaBHOBECHE, OOpaTUMbIE W
HEOOpaTUMBIE PEAKIIUU, OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIC PEAKITUU,
OKHUCJIUTENb, BOCCTAHOBHUTENIb, OKHCICHHE M BOCCTAaHOBJICHHE,
ajuioTponus, aM(poOTepHOCTh, XHUMHUYECKas CBs3b (KOBaJICHTHas,
HMOHHAsl, METAJIMYECKas), KpHUCTa/UIMUecKas pemeTKa, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKON pEaKIuu, MpeaebHO
nonyctumas konueHtpanus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHH H
MIPUMEHSIThH ATU NOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAILCHUII;
WCIIOJIh30BaTh XMUMHUYECKYI0 CHUMBOJHMKY IJIi COCTaBJICHHUS (HOPMYI
BEIIECTB U YPABHEHUIN XMUMUUYECKHUX PEaKILIUA;



ONpeNeNiATh BaJlGHTHOCTb M CTENEHb OKHUCJICHUSI XUMHUYECKUX
3JIEMEHTOB B COEAUWHEHUSAX Pa3JIMYHOTO COCTaBa, MPUHAIJICKHOCTD
BEILIECTB K OMNpeeIEHHOMY KJIacCy COSIUHEHHMM 1o ¢opmysiaMm, BHUJT
XHMHYECKOM CBsA3M (KOBaJCHTHAs, WOHHAs, MeETaJUIMYecKas) B
HEOPTaHWYECKUX COCAMHCHUSX, 3apsii HOHA 110 XMMHUYECKOHN dhopmyie,
XapakTep Cpelibl B BOJHBIX PacCTBOpaX HEOPTaHUYECKUX COCIUHCHUH,
TUN KPUCTAJUIMYECKOU PEIIETKH KOHKPETHOT'O BEILIECTBA;

packpsiBath cmbich llepuomnueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAHHUE: OMHCHIBATH U XapaKTEPU30BATh
Tabmuanyto popmy [leproandeckoit CHCTEMbI XUMUYECKUX AJIEMEHTOB:
pas3nyuaTh MOHATHUS «TJaBHas moArpynmna (A-rpymma)» U «moOodHas
noarpynna (b-rpynma)», manbsie W OOJIBIIME TIEPHOJBI, COOTHOCHUTH
0003HaYCHUs, KOTOpPhIE HMMEIOTCA B MEPHOJUYECKON Tabiuie, c
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XHWMHYECKUX
AJIEMEHTOB (COCTaB M 3apsii siApa, OO0IIee YHUCIO DJIEKTPOHOB U
pacripesiefieHie WX IO JJICKTPOHHBIM CIIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B UBMEHECHUHU CBOMCTB JIEMEHTOB U UX COCMHECHUN B
npejenax MaJiblX MePUOJ0B U TIIaBHBIX MOATPYHI C YYETOM CTPOCHHUS
UX aTOMOB;

KJIacCU(UIMPOBaTh  XUMHUYECKHUE  DJEMEHTBI, = HEOpPraHWYECKHUe
BEIIIECTBA, XUMUYCCKHUE PEaKIuH (110 YUCITy M COCTaBY YYaCTBYIOIIUX B
pEeaKIMK BEIIECTB, MO TEIUIOBOMY (P eKTy, M0 U3BMEHEHHUIO CTeNeHEeH
OKHCJICHUS] XMMUYECKUX DJIEMEHTOB);

XapaKTepHU30BaTh (OMUCKHIBAThH) OOIINE U CIEIUPUUECKUE XUMUYECKHE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKJasl ONMHCAHUE
pUMEpPaMU MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINIM;

COCTaBJIATh YPaBHEHUS DJICKTPOJIUTHUUECKON UCCOLMAIUU KUCIIOT,
IEJI0YEeN U COJIEW, TNOJHBIE U COKpAILUEHHBIE YPAaBHEHUs pPEaKLUU
MOHHOTO  OOMEHAa, ypaBHEHHS  pPEaKIUd,  MOJITBEPKIAOITUX
CYILIECTBOBAHUE T€HETUUYECKON CBSI3M MEX]Y BEIIECTBAMU PA3IMYHBIX
KJ1aCCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
MOCPEJICTBOM COCTAaBJICHUSI DJIEKTPOHHOTO OajlaHca 3TUX PeaKIuii;
MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHUSI,
BO3MOKHOCTH TPOTEKAHUS XUMHYECKHX MPEBpAIICHUN B Pa3IMUYHBIX
YCJIOBUSIX;

BBIYUCIISIT OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl
BEIIIECTB, MACCOBYIO JIOJI0 XHUMHUYECKOTO »dJeMeHTa 1o Gdopmyrie
COEMHEHHUS, MAacCOBYIO JOJII0 BEIECTBA B PacTBOpE, IPOBOJUTH
pacu€Thl MO YPABHEHUIO XUMUYECKON PEaKInu;



e coONIOAaTH TMpaBWA TIOJIB30BAHUS XHUMHYECKOW TMOCYyAOH U
1abopaTOpHbIM 00OpYZOBaHUEM, a TakkKe IpaBuia OOpallleHus C
BELIECTBAMU B COOTBETCTBHUM C HMHCTPYKLIMSIMU TIO BBIMOJIHEHUIO
71a00paTOPHBIX XUMUYECKHX OMBITOB IO TOJYYCHHIO W COOMPaHUIO
ra3o000pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

e TMPOBOJUTH PEAKIUH, TOJTBEPKIAIONINE KAUYeCTBEHHBIM COCTaB
pPa3IMYHBIX BEIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPHI-,
opomua-, wuoaua-, KapOoHar-, docdar-, cuaukar-, cyiabdar-,
TUIAPOKCUI-UOHBI, KATUOHBI AMMOHHSI M MOHBI U3YYEHHBIX METAJIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

e TMPUMEHATh OCHOBHBIE ONEPAIMU MBICIUTEIBHOW NESITEIBbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIeHUE, CHCTeMaTH3alUIo,
BBISIBIICHUE NTPUYUHHO-CJIEACTBEHHBIX CBS3€M — ISl U3YUEHHUS CBOWCTB
BEIIECTB W XUMHUYECKUX PpEaKIUi, €CTeCTBEHHO-HAy4YHBIE METOJIbI
MO3HaHUsI — HAOJI0ICHUE, U3MEPEHUE, MOJCIUPOBaHUE, IKCIIEPUMEHT
(peanbHBII U MBICTICHHBIN).

®opMbl yueTa padodeil IporpaMMbl BOCIIUTAHNS B padoyeil mporpaMmme
Mo XMMHUH.

Pabouast mporpamma BOCIUTaHUS peaIu3yeTcs Yepe3 UCIOIb30BaHNE
BOCIIUTATEIBHOTO MOTEHIMAIa YPOKOB XUMHUU. ITa paboTa OCYIIECTBISIETCS B
cieayrmux Gpopmax:

* nMoOyxJeHrne 00yJaronumxcsi coOI0aTh HA YPOKE OOIIETPUHSTHIC
HOpPMBbI TOBEJEHUS, NpaBuia OONIEHUS CO CTapmuMHU (TIeAaroruyecKuMu
pabOTHUKaMU) W CBEPCTHUKAMU (0OyYarollMMHCS), NPUHLUIBI y4eOHOU
JTUCITUTUIMHBI 1 CAMOOPTaHU3alNY;

* IpUBJICUCHHE BHUMAaHMS OOydYarOIIMXCs K IIEHHOCTHOMY acCIEKTy
U3y4aeMbIX Ha ypoKax MPEeIMETOB, SIBJICHUN, COOBITUN Yepe3: 1EMOHCTPAINIO
oOyJaronuMcsi TMPUMEPOB  OTBETCTBEHHOIO, TIPaXIAHCKOTO IMOBEICHUS,
IPOSIBJICHUS YEJIOBEKOIIOOMS U JOOpOCEepACHHOCTH; OOpalleHe BHUMaHUsI Ha
HPABCTBEHHBIE ACTIEKTHI HAYYHBIX OTKPBITUN, KOTOPBIC U3Y4aIOTCS B JAHHBIN
MOMEHT Ha YypOKE, Ha SPKUX JesATeJeH KyJIbTypbl, YYCHBIX, IMOJHUTHKOB,
CBSI3aHHBIX C M3y4ae€MbIMU B TaHHBIII MOMEHT TeMaMH, Ha TOT BKJIaJl, KOTOPBIA
OHM BHECIM B Pa3BUTHE HAIlleW CTPAaHbl U MHpA, HA JIOCTOMHbBIC MOIPAKAHUS
NpUMEphl WX JKW3HHU, HA MOTHUBBI MX TOCTYIKOB; HCIOJIb30BaHHE Ha YpOKax
uH(opMaIMK, 3aTparuBaroliell  Ba)KHbIE  COLMATBHBIC, HPABCTBEHHBIE,
ATUYECKHE BOIIPOCHI;

* UCIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXXHOCTEH COJEPIKAHMS
yueOHOro mnpeamera sl (OpMUPOBAHHS Yy OOYYAlOIIUXCS POCCHHCKUX
TPaJAUIIUOHHBIX TyXOBHO-HPABCTBEHHBIX U COIIMOKYJIbTYPHBIX IICHHOCTEH uepes
no100p COOTBETCTBYIOIIMUX TEKCTOB JJISI YTCHHsI, MPOOJIEMHBIX CUTYyallul Jis
00CYXK/IeHHUsI B KJIacce;



* MHHUIMUPOBAHHE OOCYXJCHUW, BBICKA3bIBAHUN CBOETO MHEHMUS,
BbIPAOOTKH CBOETO JTUYHOCTHOTO OTHOILIEHUS K U3y4aeMbIM COOBITHSIM, JIMIIAM;

* BKIIOYEHHE B YPOK HUIPOBBIX NPOLEAYP, KOTOPBIE MOMOTAIOT
Moj/iepKaTh MOTUBALMIO OOYYAIOIINXCS K MOJYYEHUIO 3HAHUM, HAJTa)KUBAHHUIO
MTO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOLIEHUH B KJIACCE, IOMOTalOT YCTAHOBJICHUIO
no0poxenaTenbHON aTMochepsl BO BpeMsi ypoka; * MPHUMEHEHHE Ha YpOKe
UHTEPAKTUBHBIX  GOpM  paboOThl, CTUMYJIHUPYIONIMX  MO3HABATEIbHYIO
MOTHBAIMIO 00YYaIOIIUXCS;

* IPUMEHEHHE TPyNHoBOM padOThl WM pabOTHI B Mapax, KOTOPHIE
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHJHOW pabOThI U B3aHUMOJEHCTBHUIO C
ApYTUMHU 00y4YarOIUMUCH;

* BBIOOp M MHCIONB30BAaHME HA YpPOKaX METOAOB, METOMIUK,
OKa3bIBAIOIIMX BOCIIUTATEIBLHOE BO3JECHCTBHE HA JIMYHOCTH B COOTBETCTBHHU C
BOCITUTATEIbHBIM HJI€AJIOM, LIEJIBIO U 33Jla4aMH BOCIIUTAHMS;

* MHULMHUPOBAHUE U TOJJEPKKA HCCIENOBATENbCKON NEATEIbHOCTH
IIKOJIBHUKOB B ()OpME BKIIIOUEHHE B YPOK Pa3JIMYHBIX HCCIEI0BATEIbCKUX
3aJlaHull, YTO JAaeT BO3MOXHOCTh OOYyYalOLUMCSl MPUOOPECTH HAaBBIKU
CaMOCTOSTENIbHOTO PEIICHUS TEOPETUYECKOW NpOOIeMbl, T€HEpUPOBAHUS U
oopMIIeHUsI COOCTBEHHBIX T'MIIOTE3, YBAKUTEIBHOIO OTHOILIEHUS K YYKUM
uaesM, MyOJIMYHOTO BBICTYIUICHUS, apTYMEHTHUPOBAHUSA U OTCTaWBaHUsS CBOEH
TOYKH 3PEHUS;

* YCTAaHOBJICHHE YBAXUTEJBHBIX, JOBEPUTEIBHBIX, HEPOPMaATbHBIX
OTHOUIEHUH MEXIy YUYUTEJIeM U Y4YEHHKaMH, CO3/JaHHE€ Ha YpOKax
AMOIMOHAIBHO-KOM(OPTHOM CpebI.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHasi 0071aCTh

L1 €CTECTBO3HAHUS U 5 ) bubmuoreka [{OK

' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemtecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peakiuu https://m.edsoo.ru/7f41837¢c

Uroro no pazaeny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcHgax https://m.edsoo.ru/7f41837¢
2 Bognopoga. Ilonstue o g 1 bubmuoteka [IOK

' KHCIIOTAX U COJISIX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [lonsitue 06 5 ] 1 but6mmoreka [IOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | 1 bubnuotexa [JOK

' HEOPraHWYECKUX COEAMHEHUI https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U

31 [Tepuoanueckas cucrema - bubnunorexa LIOK
XHUMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aTroma
XUMHUYECKas CBA3b.

3.2 OKuCIUTENbHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znes 1. BenecTBO M XUMHYECKHE PeaKIun
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. ? 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakKTepuCTUKa XUMHUECKUX 4 ) bubmuoreka [IOK
' aneMmeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
’ PYTHIRL L€p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpynimsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapaKTepruCcTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' ) S pod https:/m.edso0o.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pazneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

bub6nmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazaeny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMs 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KosnuyectBo 4yacos
Ne
Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero
padoThI padoThI
1 IIpenmer xumuu. Pone xumnu B 1
JKU3HM 4enoBeka. Tena u Bemecrsa
) [TonsiTHE 0 METOJIaX IO3HAHUS B 1
XUMUU
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThl B m1abopaTopuu U MPUEMBI !
oOpailieHus ¢ 1abopaTOpHBIM
000pyI0OBaHUEM
4 YucTtele BemnrecTBa U cMec. CriocoOnl |
pas3aeneHus cMecen
[TpakTryeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1
OUYMCTKH NTOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1
7 XVMHYECKHUE DIIEMEHTBI. 3HAKU 1
(CHUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB
8 IIpocTele U cnoxHBIE BELeCTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1

JlaTa
H3y4eHust

02.09.2025

03.09.2025

09.09.2025

10.09.2025

16.09.2025

17.09.2025

23.09.2025

24.09.2025

30.09.2025

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [{OK
https://m.edsoo.ru/ff0d210c

bubnunoreka LIOK
https://m.edsoo.ru/ff0d227¢

bubnunoreka LIOK
https://m.edsoo.ru/ff0d23dc

bubnmorexa LIOK
https://m.edsoo.ru/ff0d26ca

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d28c8

bubnmnoreka LIOK
https://m.edsoo.ru/ff0d2a6¢

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d2be8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumuuaeckas opmyia. BareHTHOCT
aTOMOB XMMHUYECKUX JIEMEHTOB

1 OTtHocuTeIbHAsE ATOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca

12 MaccoBas 105151 XUMHYECKOTO
3JIEeMEHTa B COCIMHEHUU

13 KonuuecTBo BemecTBa. Mob.
MounsipHas mMacca

14 dusnuecKue U XUMHYECKUE SIBJICHUS.
XuMuUecKas peakuus

15 [Tpu3Haky U yCIOBUS MIPOTEKAHUS
XUMHUYECKHUX PEeaKIIHii

16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB.
XUMHUECKUE YPAaBHEHUS
Boruncnenus konuyecTBa, Macchl

17 BEIL[ECTBA 10 YPABHEHUAM
XUMUYECKHUX PEaKLnui
Knaccudukanus XuMHuecKux

18 peakiuii (CoeIuHeHus, Pa3I0KEHNUS,
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIMKIoneaucT. O6o0IeHue 1
cucTeMaTtu3anus 3HaHU

20 KonTponbnas padorta Nel no teme

«BeliecTBa 1 XUMHYECKHE pCaKkum»

01.10.2025

07.10.2025

08.10.2025

14.10.2025

15.10.2025

21.10.2025

22.10.2025

28.10.2025

11.11.2025

12.11.2025

18.11.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0d2eae

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d350c

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5230

bubnuoreka [{OK
https://m.edsoo.ru/ff0d37fa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d3al6

bubmmoreka IIOK
https://m.edsoo.ru/ff0d3b88

bubnmorexa LIOK
https://m.edsoo.ru/ff0d5708

bubnmorexa LIOK
https://m.edsoo.ru/ff0d3{34

but6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

Bo3ayx — cmech razos. Cocras
BO3ayxa. Kucimopoa — aneMeHT u
npocroe BeniectBo. O30H

22

Du3nyecKre 1 XUMAYECKUE CBOMCTBA
KHCJIOPO/Jia (peaKIuu OKUCIICHHUS,
ropenue). [lonstue 06 okcumax

23

24

25

CniocoObl MOTy4eHUs KUCIOpO/ia B
1a00paTOPUU U TPOMBIIICHHOCTH.
[Ipumenenue kucnopoaa

TennoBoii 3 PeKT XMMUIECKOI
peaKLum, OHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, IK30-
¥ SHJIOTEPMUYECKUX PEAKIIHIX
TornuBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
IPEeJOTBPALICHUS

26

[IpakTuueckas pabora Ne 3 o Teme
«[Tomyuenue u cobupanue
KHCJIOPO/a, U3yYeHHE ero CBOMCTB»

27

28

29

30

Bonxopon — anemeHT u mpocToe
BelecTBo. HaxoxaeHnue B npupoje

®du3nuecKue 1 XUMHUYECKHE CBOMCTBA
Bozopoaa. [Ipumenenue Bogopoaa

IIoHsaTHE 0 KHCIIOTaX U COMAX

Crioco0bI ostyueHust BOA0Poia B
nabopaTtopuun

19.11.2025

25.11.2025

26.11.2025

02.12.2025

03.12.2025

09.12.2025

10.12.2025

16.12.2025

17.12.2025

23.12.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0d448e

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [{OK
https://m.edsoo.ru/ff0d497a

bubnuoreka [{OK
https://m.edsoo.ru/ff0d4790

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d4ae2

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d4dd0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d4dd0

bubnmorexa LIOK
https://m.edsoo.ru/ff0d50d2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

[IpakTuueckas padora Ne 4 o reme
«[Tomydenue u cobupanue BoIopoa,
U3y4YCHUE €r0 CBOMCTBY

32

33

34

MonsipHblii 00bEM Ta30B. 3aKOH
ABorazpo

Berancnenust 00bEMa, KOJIM4ecTBa
BEILIECTBA ra3a IO €ro U3BECTHOMY
KOJIMUECTBY BEILLECTBA WK 00BEMY

Brruucinenus 006EMOB ra3oB 1o

YPaBHCHHUIO pCAKIIMN HAa OCHOBC
3aK0HA 00BEMHBIX OTHOIIIEHHI ra30B

35

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJIBI

36

37

38

39

Cocras ocuoBanuii. [Tloasarue 00
WHJAKAaTOpax

Bopna xak pactBopuTens.
HacelleHHble 1 HEHACBIIICHHBIE
pacTBOpbl. MaccoBas 70J1s1 BelecTa
B pacTBOpE

[TpakTiaeckast pabota Ne 5 o Teme
«IIpuroroBieHue pacTBOpPOB ¢
OnpeAcNEHHON MacCOBOM J10IEN
PacTBOPEHHOIO BEILIECTBA»

KonTtponbHast padora Ne2 o treme
«Kucnopoa. Bonopoxa. Boga»

40

OKcupbl: COCTaB, KJIacCuUKaIus,
HOMEHKJIaTypa

24.12.2025

30.12.2025

13.01.2026

14.01.2026

20.01.2026

21.01.2026

27.01.2026

28.01.2026

03.02.2026

04.02.2026

bubnunoreka LIOK
https://m.edsoo.ru/ff0d442

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d542¢

bub6numoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5708

bubnunoreka LIOK
https://m.edsoo.ru/ff0d587a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d59¢e2

bubnunorexa LIOK
https://m.edsoo.ru/ff0d5b40

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bubnunorexa LIOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

41

[TomydyeHnue 1 XMMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1
aM(OTEpHBIX OKCHIOB

42

43

44

OcHoBaHwusI: cOCTaB, Kinaccuduxams,
HOMEHKJIaTypa

[Tonydyenune u XuMHYECKHE CBOMCTBA
OCHOBaHHI

KucnoTsr: COCTaB, KJ'IaCCI/I(I)I/IKaI_II/IH,
HOMCHKIJIaTypa

45

46

47

48

[Tonmydyenue 1 XMuMHYECKHUE CBOMCTBA
KHCIIOT

Conu (cpenHue): HOMEHKIIATYpa,
CIOCOOBI TOTYyYEHUS, XUMHUYECKHE
CBOMCTBA

[Tpaktuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX
COCIMHEHUN»

I'enernueckas cBI3b MCKIY

KJIacCCaMU HEOPraHUYECKUX
COeIMHEHUN

49

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI

50

KonTtponbhast padora Ne3 o reme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenquHeHni"

10.02.2026

11.02.2026

17.02.2026

18.02.2026

24.02.2026

25.02.2026

03.03.2026

04.03.2026

10.03.2026

11.03.2026

bubnunoreka LIOK
https://m.edsoo.ru/ff0d664e

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubnunoreka LIOK
https://m.edsoo.ru/ff0dfee2

bubnuoreka [{OK
https://m.edsoo.ru/ff0dfee2

bubmuoreka [{OK
https://m.edsoo.ru/00ad9474

bu6mmoteka IIOK
https://m.edsoo.ru/00ad9b7¢c

bu6mmoteka IIOK
https://m.edsoo.ru/00ad9a50

but6mmoreka [IOK
https://m.edso0.ru/00ad9cb2

bubnmnoreka LIOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

51

[TepBbIe MOMBITKY KIIACCU(PUKAITUU
XUMHYECKHX dJIeMeHTOB. IloHsaTHE O
TPYIIaxX CXOJAHBIX 3JIEMEHTOB

52

[Iepnoanueckuii 3aK0H U
IIepnoanueckas cucrema
XUMHUYECKUX 3jiemeHToB 1. 1.
MenneneeBa

53

[Iepuoasl, rpynnsl, MOATPYIIIIBI

54

55

56

57

58

Crpoenue atomoB. COCTaB aTOMHBIX
anep. N3oTomsl

CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
aTOMOB 3JIeMeHTOB [lepunoanueckoi
cucremsl [[. 1. Menaeneesa

XapakTepUCTUKAa XMMUYECKOTO
3JIEMEHTA IO €r0 MOJIOKEHHUIO B
Ilepunonnueckoii cucreme /1. U.
Menneneena

3nauenue [lepuonnyeckoro 3akoHa
JUISL pa3BUTHS HAYKH U NTPaKTUKH. [I.
N. MeHnneneeB — y4€HbIH, IEAAror U
rpaXkJJaHUH

Peseprubrit ypok. O6001eHue 1
cucTeMaTH3anus 3HaHui /
Bcepoccuiickas npoBepouHast paboTa

59

KonTponbnas padota Ne4 o teme
«CTtpoenne aroma. XuMUUIECKast
cBs3bY» / Beepoccuiickas
mpoBepouHas pabora

17.03.2026

18.03.2026

01.04.2026

07.04.2026

08.04.2026

14.04.2026

15.04.2026

22.04.2026

28.04.2026

bubnunoreka LIOK
https://m.edsoo.ru/00ad9ffa

bubnunorexa LIOK
https://m.edsoo.ru/00ada52c

bubnunoreka LIOK
https://m.edsoo.ru/00adas52c

bubnuoreka [{OK
https://m.edsoo.ru/00ada342

bubmuoreka [{OK
https://m.edsoo.ru/00ada6bbc

bu6nmorexa LIOK
https://m.edsoo.ru/00ada824

bubmmoreka IIOK
https://m.edsoo.ru/00ada96e

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c

but6mmoreka [IOK
https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

60 DIIEKTPOOTPHUIIATEILHOCTL ATOMOB ) 29.04.2026 Bubanoreka [TOK
XUMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xumudeckas CBS3b 1 05.05.2026 bubmorexa HOK
https://m.edsoo.ru/00adac34
6 KoBasieHTHAast HOJIApHAsS XUMHYECKAsT ) 06.05.2026 bubimorexa [IOK
CBs3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HENoIspHAs { 12.05.2026 Bu6nnoreka [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
64 CreneHp OKHUCICHUS 1 13:05.2026 bubmorexa [OK
https://m.edsoo.ru/00adae28
65 OKMCIIUTENEHO-BOCCTAHOBUTENBHBIE { 19.05.2026 bubnuorexa [IOK
peaxkuuu https://m.edsoo.ru/00adb076
66 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 20.05.2026 bubmorexa OK
https://m.edso00.ru/00adb076
PesepBHbIii ypok. O600IIEHHE 1 26.05.2026
67 CHCTEeMaTU3alMsl 3HaHUH 110 TEME 1 bubmuoreka [IOK
«Ctpoenue aroma. XUMHUYECKas https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 PesepsHblii ypok. O600mIeHNE 1 ) 27.05.2026 bubmmoteka [IOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

I[MTPOT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

Tema ypoka

[Tepunoanyeckuii 3aKoH.
[Tepuoanueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MemneneeBa

3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB XUMHUYECKHUX DJICMECHTOB
MEPBBIX TPEX MEPUOOB
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTuyeckue
padoThI

Buasl XUMHUECKOW CBI3U U THIIBI
KPUCTAJUIMYECKUX PEIETOK

KonrtponsHas padora Nel no reme
«IToBTOpEHue u yriydneHue
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 kimacca»

Kﬂaccmbmcaum{ XHUMHUYCCKUX
peaxunﬁ 10 Pa3JIMYHBIM IPpHU3HAKaAM

[ToHsATHE O CKOPOCTH XMMHUYECKOU
peakuuu. [IoHsTHE O TOMOT€HHBIX U
TETEPOreHHBIX PEAKLIMAX

TlonsaTne 0 XUMHUYECKOM
paBHOBecuH. DakTOPHI, BIUSIONINE

JlaTa
H3y4eHust

02.09.2025

03.09.2025

09.09.2025

10.09.2025

16.09.2025

17.09.2025

23.09.2025

24.09.2025

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnuoreka [IOK
https://m.edsoo.ru/00adb59e¢

bubmuoreka [{OK
https://m.edsoo.ru/00adb6b6

bubmmoteka IIOK
https://m.edsoo.ru/00adb7e2

bu6nunorexa LIOK
https://m.edsoo.ru/00adbac6

but6mmoreka [IOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6nunorexa LIOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHUMHYSCKOMN pCaknumn
" IIOJIOKCHUE XUMHNYECCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

? peakiumn
Teopust 31EKTPOTUTUYECKON
10 nuccoruanui. CUIbHBIE U cl1a0bIe
AIEKTPOJIUTHI
11 HonHble ypaBHEHHUS peakui
XUMUYECKUE CBOWCTBA KUCIIOT U
2 OCHOBaHUU B CBETE MPEICTABICHUI
00 DJIEKTPOIUTUICCKON
JTUCCOITHAITIU
XHUMUYECKUE CBOKCTBA COJIEN B
13 CBETe MpecTaBleHu 00
AIEKTPOJIUTUYECKON JUCCOLMAIIIN
14 ITonsaTHe 0 ruapoIU3e conen
15 O0600611eHre U cucTeMaTH3alus
3HAHUU
[IpakTuueckas padora Ne 1.
16 «PemieHne 3KCepuMEHTAIbHBIX
3aau»
Kontponbnas padota No2 o teme
17 «ONEKTPOTUTHYECKAS

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

30.09.2025

01.10.2025

07.10.2025

08.10.2025

14.10.2025

15.10.2025

21.10.2025

22.10.2025

28.10.2025

bu6nuoreka [IOK
https://m.edsoo.ru/00adcade

bub6numoreka [IOK
https://m.edsoo.ru/00adcd68

bubnuoreka [IOK
https://m.edsoo.ru/00add448

bubnuoreka [IOK
https://m.edsoo.ru/00add5d8

bubmmoteka IIOK
https://m.edsoo.ru/00add8b2

bu6mmoteka IIOK
https://m.edsoo.ru/00add9d4

bu6mmoteka IIOK
https://m.edsoo.ru/00addd12

but6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bubnmorexa LIOK
https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

18

OO01mmas xapakTepuCTHKA TaJIOTCHOB.
XHUMUYECKUE CBOMCTBA HA IPUMEPE
XJiopa

19

XinopoBogopoa. ColisiHast KUCTIOTA,
XUMHUYECKHE CBOMCTBA, MOJYYEHHE,
IIPUMEHEHNE

20

21

22

[IpakTuueckas padora Ne 2 o Teme
«IlomydeHne ConsTHOM KUCIIOTHI,
H3y4YCHHE €€ CBOMCTBY»

Breraucnenus 1o YpaBHCHUAM
XUMHNYCCKHUX peaKI_II/Iﬁ, €CJIn OJNH
H3 pCarcHToOB /1aH B H30BITKE

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynnel

23

AnnoTponHbie MOIU(UKALIUN CEPBI.

Haxoxnenue cepol u eé
COEAMHEHHH B IPUPOJIE.
XHUMHUYECKUE CBOKUCTBA CEPBI

24

25

26

CepoBoiopo/1, CTpOeHHUE,
(1)H31/I‘-I€CKI/I€ U XUMHUYCCKHUEC
CBOICTBA

Oxcuppl cepbl. CepHas KHCIIOTA,
¢busnyeckue 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

XUMHUYECKUE PEAKIUH, JIEKAIUE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

11.11.2025

12.11.2025

18.11.2025

19.11.2025

25.11.2025

26.11.2025

02.12.2025

03.12.2025

09.12.2025

bubnunoreka LIOK
https://m.edsoo.ru/00addfe2

bubnunoreka LIOK
https://m.edsoo.ru/00ade104

bubmuoreka [{OK
https://m.edsoo.ru/00ade348

bubmuoreka [{OK
https://m.edsoo.ru/00ade488

bubnunoreka LIOK
https://m.edsoo.ru/00ade64a

bubmmoteka IIOK
https://m.edsoo.ru/00ade64a

bu6nmorexa LIOK
https://m.edsoo.ru/00ade802

bubnmnoreka LIOK
https://m.edsoo.ru/00adea28

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI

27

28

29

30

Brrunciaenue MaccoBoil 10U
BBIXO0/1a MTPOJIYKTA PEaKIUU

OO6m1ast xapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A3or,
pacrpocTpaHeHHe B IPUPOJIE,
(bu3HUeCcCKre U XUMUICCKHE
CBOICTBA

AMMuak, ero ¢puznueckue u
XMMHUYECKHE CBOICTBA, MOJIyYeHUE
Y IPUMEHEHUE

[IpakTuueckas padora Ne 3 o Teme
«IlonyueHnne aMmmHaka, U3y4eHue
€ro CBOMCTB)»

31

A30THas KuCoTa, €€ (pru3nuecKkue u
XUMHUYECKHE CBOKCTBA

32

Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KAYECTBE MUHEPAJIbHbBIX
ynoOpeHui. XuMuueckoe
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl
COCIMHEHHSIMH a30Ta

33

34

docdhop. Oxcun dhocdopa (V) u
dhochopnas kucnoTa, PU3NIECKHUE U
XMMHYECKHE CBOMCTBA, MOJTyYCHUE
Hcnonb3oBanue GocaToB B
KauecTBE MUHEPATbHBIX

10.12.2025

16.12.2025

17.12.2025

23.12.2025

24.12.2025

30.12.2025

13.01.2026

14.01.2026

bub6nmoreka [IOK
https://m.edsoo.ru/00adec8a

bub6numoreka [IOK
https://m.edsoo.ru/00adeeab

bubmuoreka [{OK
https://m.edso00.ru/00adf004

bubnunoreka LIOK
https://m.edso00.ru/00adf180

bubmmoteka IIOK
https://m.edso00.ru/00adf306

bu6nmorexa LIOK
https://m.edsoo.ru/00adf518

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

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20



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
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

ynoOpeHuil. 3arps3HeHue
MIPUPOJIHOM cpenbl hochaTaMu

VYruepon, pacupocTpaHEeHUE B 20.01.2026

npupoe, pusndecKue u 1 bubnuorexa [JOK

https://m.edsoo.ru/00adfd9c

XUMHYECKUE CBOUCTBA

Oxkcupl yriaepoja, ux puznyeckue 21.01.2026

1 XMMHYECKHE CBOMCTBA.
bubmuoreka [{OK

C) 0 1
KOJIOTHHCCKHE HPODIEMB, https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C OKCUJIOM YyTJepo/ia

av)

VroibHask KHCIIOTa ¥ €€ CONu 1 27.01.2026 bubmorexa [OK
https://m.edsoo0.ru/00ac006¢c

I[Mpaktuueckas pabora Ne 4 o Teme 28.01.2026

"[losrydeHue yrieKuciioro rasa. | 1 bubmuoreka [IOK

KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢

KapOoHaT-uoH"

[TepBOHAYAIBHBIE TOHATHUS 00 03.02.2026

OpPraHUYECKUX BEIIECTBAX KaK O 1 bubmorexa HOK
https://m.edsoo.ru/00ac054¢

COCIMHEHHSX YTIIepo/ia

Kpemnuuii u ero coenuHeHus 1 04.02.2026 bubmmorexa [TOK
https://m.edsoo.ru/00ac080a

IMpaktrueckas padora Ne 5. 10.02.2026

Pemenne skcriepuMeHTaNIbHBIX | | bubmuoreka [IOK

3aja4 1o teme «Baxkueiime https://m.edso0o.ru/00ae0bf2

HEMETAaJUIbl U UX COCIUHEHUS

KonrponsHas pabota Ne3 mo Teme 11.02.2026

N bubmuoreka [{OK
«BaxHelIe HeMeTauIbl U UX 1 1

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

COCONHCHUA»



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

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajunieckas CBsi3b U

43
MeTaJUTHYecKasi KpucTaunaecKas
pemérka. Pu3nyeckue CBOMCTBA
METaJIJIOB
XHWMHYECKHE CBOMCTBA METAILIIOB.

44 DNEeKTPOXUMUYECKUN P
HaIpsDKEHUH METaJlIOB
OO61mmue crocoOb! MOTyICHUS
MetasuioB. CrutaBel. Beruucnenus

45 M0 YPaBHEHUSIM XUMHUYECKHIX
peaKkIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH

46 ITonsATHE O KOPPO3UH METAILIOB

47 Il{emouHbIe METAILIBI

43 Okcuabl ¥ THAPOKCUBI HATPUS U
KaJTust

49 Illenoyno3eMenbHbBIE METATIIBI —
KabIINM U Maraui

50 Baxueiinme coeqMHEHNUA KLU

51 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU

5 XKécTrocTh BOJBI U CLIOCOOBI €€

yYCTpaHEHHUS

17.02.2026

18.02.2026

24.02.2026

25.02.2026

03.03.2026

04.03.2026

10.03.2026

11.03.2026

17.03.2026

18.03.2026

bubnunorexa LIOK
https://m.edsoo.ru/00ael103e

bubnunoreka LIOK
https://m.edsoo.ru/00ael 156

bubnunoreka LIOK
https://m.edsoo.ru/00ael 156

bubmmoreka IIOK
https://m.edso0o.ru/00ael1278
bubmmoteka IIOK
https://m.edsoo.ru/00ae14b2
bu6mmoteka IIOK
https://m.edsoo.ru/00ae14b2

but6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

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

bu6nunorexa LIOK
https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

53

[Ipaktuyeckas padora Ne 6 o Teme
"YKECcTKOCTL BOJBI I METOIEI €6
ycTpaHeHus"

54

ATroMuHUNA

55

AMpoTepHbIE CBOIICTBA OKCHJIA U
THIIPOKCHIA

56

Keiaeso

57

58

59

OKCI/II[I)I, TUAPOKCUABI U COJIN
xenesa (I1I) u sxenesa (11I)

O00011IeHNE U CUCTEMATU3AIUS
3HAHUH

[IpakTnueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxxHenme
METaJUTBl U UX COCTMHEHUS)

60

61

Beruncnenus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIIHA, €CIIH OJTHH
U3 PEareHTOoB JIaH B U30BITKE WU
COJIEP>KUT MpUMecH. Beruucinenus
MacCOBOM JOJH BBIXOJIa MPOIYKTA
peakuuu

O000I11IeHIE U CUCTEMATHU3aIUS
3HAHUH

62

KonTponbnas padora Ne4 o teme
«Baxueimme MeTalibl U UX
COEIMHEHUS»

01.04.2026

07.04.2026

08.04.2026

14.04.2026

15.04.2026

22.04.2026

28.04.2026

29.04.2026

05.05.2026

06.05.2026

bubnunoreka LIOK
https://m.edsoo.ru/00aelae8

bubnunoreka LIOK
https://m.edsoo.ru/00aelc64

bubnunoreka LIOK
https://m.edsoo.ru/00aelc64

bubnuoreka [IOK
https://m.edsoo.ru/00ac1d86

bubmuoreka [{OK
https://m.edsoo.ru/00ae35e6

bubmmoteka IIOK
https://m.edsoo.ru/00ae3de8

bu6mmoteka IIOK
https://m.edsoo.ru/00ael1750



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

BemwecrBa u marepuassl B

63 MIOBCETHEBHOM KHM3HU YEIIOBEKA !

64 XUMHUYECKOE 3arpsAI3HEHUE 1
OKpY>Karollen cpeibl

65 Ponb xuMuu B perieHun |
9KOJIOTMYECKUX MpoliemM

66 PesepBHbIii ypoxk. O606iHeHI/Ie u |
cCHCTeMaTH3alus 3HaHUH

67 PesepBHbIii ypoxk. O606?ICHH€ u |
CHCTEeMaTH3aIus 3HAaHUH

68 PesepBHbII ypoK. O6o6iueHI/Ie u 1
cCHCTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME

12.05.2026

13.05.2026

19.05.2026

20.05.2026

26.05.2026

27.05.2026

bubnunoreka LIOK
https://m.edsoo.ru/00ae3£50

bub6nmoreka [IOK
https://m.edsoo.ru/00ae4270

bubnunorexa LIOK
https://m.edsoo.ru/00ae4270

bubnunoreka LIOK
https://m.edsoo.ru/00ae0d0a

bubnuoreka [{OK
https://m.edsoo.ru/00adb33c¢

bubnunoreka LIOK
https://m.edso0.ru/00ad9cb2



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHUs

1

IIo Teme: ((HCpBOHaLIa.HI)HI)IG XUMHNYCCKHUEC ITIOHATHA»

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJ1a, XUMHUYECKUN HJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJIHUYECTBO
BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEeMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUECKas peaKius,
KIacCUPUKALMSA ~ pEaKIHil: peakuu  COEAMHEHUs, PEeaKIuu
pa3NoKEHUs, PEaKIUH 3aMelIeHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((hEKT peakiuu, pacTBOp,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XMMHWYCCKHUX MOHATUU U

MNPHUMCHATH OTU MMOHATHA IIPU OITMCAHHUU BCUICCTB U UX HpCBpaHIGHI/II\/’I

1.3

HCIIOJIb30BATh XUMHUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUS (I)OpMy.]'I

BEIIECTB U YPAaBHECHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MacCChbl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O0 YYCHUS, 3aKOHa

ABorazpo

1.5

1.6

OMnpeaciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX
COCOINHCHUAX
KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKUC PCAKINU (HO qucil1y U COCTaBy

Y4acTBYIOUIUX B PEAKIIMH BEIIECTB, M0 TEINIOBOMY 3D (HEKTY)

1.7

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAaccChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCTISITE MACCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 1Mo (GopMysie

COCIMHEHUS,

BBIYUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIC METO/IbI IIO3HAHUS — HAOII0JICHHE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (peanbHBId U
MBICJICHHBIN )

[To Teme: «BakHelime npecTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

pacKpbIBaTb CMBIC]I OCHOBHBIX XHUMHYCCKUX MTOHSATHH: OKCH I,

KHCj0Ta, OCHOBAaHUC, COJIb

2.2

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJ'IéHHOMy KJ1accy

coenHeHui 1o Gpopmynam

23

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

24

2.5

2.6

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKUX
peakuuii

IIPOrHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT UX
KaueCTBEHHOTO0 COCTaBa, BO3MOXKHOCTU IPOTEKAHHSI XMUMHUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOW TOCYAOH W
nabopaTOpHBIM O00OPYJOBAaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBIOTHEHHUIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O
ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOAA), TPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, MIIAHUPOBATh U MPOBOJUTH XUMHUYECKUE IKCTIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IMIENOYEH U KHCIOT C MOMOIIBIO

MHMKATOPOB (JakMyc, ¢eHondraaert, METUIOPaHXK U IpYTHe)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XMMUYECKON peaKIuu

[Io teme: «llepmoanueckuit 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue aToOMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKITUID)

3.1

PaACKpPBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX TOHSTHH: AApO atroMma,

JNEKTPOHHBIA CIIOM aToMa, aroMHas OpOuTaNb, Paguyc aTroMma,




XUMHYCCKAaA CBA3b, IMOJIApHAss W HCIOJApHAsA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

33

3.4

OIMCBIBATH U XapaKTepu30BaTh Tabamunyto hopmy Ileprnoanueckoit
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIAaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJIble» U «OOJIbIIHE) MEPpUOAbI

packpsiBaTh cMbica I[lepuoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh  IMOHUMAHUE TMEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB XHMMHYECKHUX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsj sjapa, o0llee 4YHCIo

QJICKTPOHOB U PpaCHpCACICHUC UX I10 3JICKTPOHHBIM CJ'IO?IM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCAUHECHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass UM HOHHAs) B

HCOPTraHNYCCKUX COCANUHCHUAX

9 KJIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO M XUMUYECKasi PEAKIUS

1.1

PaCKpbIBATG CMBICIT OCHOBHBIX XHUMHWYCCKHUX TIOHSTHM: pacTBoOp,
QJICKTPOJHUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOIUTHYCCKAA AHUCCOLHAINA,
p€aKkuu MOHHOI'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKkiuu,
OKHCINTCIBPHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIHUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIIN,

aM(pOTEepHOCTh, XHUMHYECKas CBA3b (KOBAJICHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaH), KpucCTalliIn4ycCKad peméTKa, CIIJIaBbI, CKOPOCTb
XHUMHYSCKOHN p€akuuu

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYCCKHX MMOHATHH H

MNPHUMCHATH 5TU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

1.3

COCTaBJISITh YPaBHEHHUS AJICKTPOJIUTUUYECKON NUCCOIMALUUA KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE ypaBHEHUS peakiuil

HMOHHOTO OOMEHa

1.4

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUYECKOM peakiiuu

[To temam: «Hemeramnsl U UX COEIUHEHUS» U «MeTaIbl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIIESCTB, TIOTBEPKIA

OINMMCAHUC IIPUMCPAMH MOJICKYJIIPHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

2.2

23

24

COCTaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNEC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMHUYCCKHUX npeBpameHHﬁ B pa3JIMYHbIX

YCIIOBUSIX

CleIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMUYECKOW TOCYAOH W
nabopaTOpHBIM O00OpPYJOBaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSMH TIO BBIOJTHEHUIO
na6opaT0prlx XUMHYCCKUX OIIBITOB IO IMOJTYYCHHUIO U CO6I/IpaHI/IIO

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO 1“8.38.)

2.5

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4EeCTBEHHLIA COCTaB
pa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIIOPHU-,
Opomun, womua, kapOoHat, Qocdar, cumukar, cyiabdar,
TUIPOKCUJIUOHBI, KATHOHBI AMMOHWSI, MOHBI W3YYEHHBIX METAJIIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHYeckux moHatuil: [TIJIK

BCIICCTBA,; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPAIMU MBICIUTEIBHOU JEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4eHHUs
CBOMCTB BEIIECTB U XUMHUYECKUX DPEAKIUN; €CTECTBEHHOHAYYHbBIC
METOJIbl TIO3HAHUS — HAONIOJACHHE, W3MEPEHUEe, MOCINPOBAHUE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHATHS

[Tpenmer xumun. Pons XxumMuu B )XKM3HU 4eOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE 0 METOAAX MO3HAHUS B XUMHHU. UHCTHIE BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

1.4

ATOMBI U MOJICKYIJIBI. Xumuueckue saeMeHTbl. CHMBOJBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe M CJIO0XXHBIC BEIICCTBA. ATOMHO—MOJ’IeKy.]'ISIpHOC YUYCHHUC

XuMuueckas Q)opMyna. BanieHTHOCTh aTOMOB XUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTraBa BCIICCTB. OtHocHUTEILHAS aTOMHasa macca.
OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBass 70l XHMHUYECKOTO

9JICMCHTA B COCIMHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Monb. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl U YHMCIa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHUYECKHUX COCIUMHECHUM

dusnyeckue U XMMUUYECKHE SBICHUS. XUMHUUYECKasl PEaKMs U €€ MPU3HAKHU.
3aKOH  COXpaHEHHs  MacCchl  BellecTB.  XMMHMUYECKHE  YpaBHEHMS.
Knaccugpukanus  XxUMHYecKMX  peakiuil  (COeIMHEeHMs,  pa3joXkKeHus,

3aMelIeHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYAOH, C
mpaBUJIaMy pabOTHI B Tab0OpaTopuu U MpruéMaMu o0palieHus ¢ 1a00paTopHBIM
o0opyIoBaHWEM, HM3YYCHHE W OMNHUCAaHWEe (U3UIECKUX CBOWCTB 00pasioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHHe (u3uuecknx (TUTaBIeHHWE BOCKA,
TasiHHE JIbJIa, PAaCTUPAHKE caxapa B CTYIKe, KHTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpPEHHE CBEYH, TMPOKAJMBAHME MEIHOM IMPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHUCIOTOW) SIBJICHHWH, HAOJMIOJCHHE W OIHMCAHHE
MPU3HAKOB TMPOTEKAHMS XHMMHUYECKUX peakIuii (paszlokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3joKeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM




conu Meau(Il), uzyuenne cnocoboB pa3aeneHus cMecei (C TOMOIIbI0 MAarHHUTA,
(bWIbTpOBaHKE, BBITAPUBAHKE, AUCTUILISIM, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPEe3yIbTaTOB
MPOBE/ICHUS OIBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE

Moelield MOJIeKy (IIapOCTEePKHEBBIX )

Baxneiiue npencraBuTenM HEOPraHMYECKUX BELIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucnopon — anemMeHT U mpocToe
BenlecTBo. HaxoxaeHue kucimoponaa B npupoze, Guandeckue U XUMHUYECKUe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucmopoaa. CrocoOb!
MOJIy4eHUsl KHCIopoaa B Jabopatopuu U MpOMBIIIeHHOCTH. Kpyrosopor

Kucnopoza B npupoze. O30H — aorponHas MoaAupUKaLUs KUCI0poaa

2.2

TemnoBoii 3(p(eKkT XUMUYECKOH peakmuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- M PHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arps3HEHHE

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO 3 (deKTa, pa3pyllieHHEe 030HOBOTO CII0S
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2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B Npupo/Ie,
¢usnyeckne M XHUMHUYECKHE CBOWMCTBA, IMPUMEHEHHE, CIIOCOOBI IOITY4EHUSI.

Kucnotsl u conmu
MosnsipHblil 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHHSIM

dusnyeckue cBoWicTBa BOAbL. Boma kak pacrBoputens. PacTBOpsI.
HacellenHble 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTD BEHIECTB B BOJIE.
MaccoBass o BellecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posib pacTBOpoB B MpupoJie U B KU3HU uenoBeka. KpyroBopot
BOABl B MpUPOJE. 3arpsi3HEHHE MpUPOAHbIX BOJA. OXpaHa U OYHUCTKA

IIPUPOJIHBIX BOJ

2.6

2.7

2.8

Knaccudukanust neoprannueckux coemuuenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: colieoOpa3yromiue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) U
HecojieoOpasyromue. Homenknarypa okcunoB. @u3nyeckue U XMMHUYECKHE

CBOIMCTBA OKCHJIOB. HOJ'IyLIeHI/IC OKCHUJ0B

OcHoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMi. U3NYECKUE M XUMHUYECKHE CBOMCTBA
ocHoBaHui. [loirydenre ocHOBaHUM

Kucnotsl. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u

XUMHYECKHE cBoMcTBa KHUCHOT. Pan aktuBHOocTu MetayuioB H.H. Bekerosa.

[Tonyyenue kucnot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit
['eneTnyeckas CBSI3b MEXKAY KJacCaMHM HEOPTraHMYECKUX COCTUHEHHM

XUMHUUYECKUH HKCHEPUMEHT: KaueCTBEHHOE OIPEJeNICeHHEe COAEpIKaHUs
KHCIIOpOJia B BO3JlyXeE, IOJIyueHUE, coOMpaHue, pacliO3HAaBaHUE U U3YyUCHHUE
CBOMCTB KHCJIOPO/1a, HAOJIIOJCHUE B3aUMOJICHCTBHS BEIIECTB C KMCIOPOJOM U
YCJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUsI TOPEHUs (I10’Kapa), 03HAKOMJIEHUE C
o0pa3llaMu OKCHUIOB M OINHMCAaHHE HUX CBOWCTB, IOJYy4YeHHE, COOUpaHUE,
pacrno3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJA (FOpEHUE), B3aUMOJEHCTBUE
BOJOpOZia  C OKCHJIOM meau(1l) (BO3MOXKHO UCIOJIb30BaHUE
BUICOMATEPHAJIOB), HAOIIOJCHHE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIeIOBAaHUE OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
PacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C ONPEACIEHHON MacCOBOU
J0Jel pacTBOPEHHOIO BEILECTBA, B3aMMOJEHCTBHE BOJbl C MeTaUlaMU
(HaTpueM W KajbleM) (BO3MOXKHO HCIOJb30BaHUE BHICOMATEPUATIOB),
OIpe/ielIeHue pacTBOPOB KHUCIOT M LIEJNOYEeH € MOMOUIbI0 HMHIMKATOPOB,
UCCIIeIOBaHNE 00pa3OB HEOPTaHWYECKHX BEIIECTB PA3UYHBIX KIACCOB,
HaOJroleHue W3MEHEHHsT OKPACKM HMHJUKAaTOpPOB B pacTBOpax KHUCIOT U
nienouel, u3yuenue B3aumozeiicreus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIOT C METaJUIaMM, DPEAKLUUN HEUTpaln3aluH, IOJy4YeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO MeTajjla JpyruM H3
pacTBopa COJIH, PELICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «BaxHeimune

KJIaCCbl HCOPTraHNYCCKUX COC}II/IHGHI/Iﬁ»

3.1

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

[lepBble MONBITKH KIacCU(PHUKAIMM XHUMHUYECKUX diieMeHTOB. lloHaTHe O
TPYIIAaX CXOJHBIX AJIEMEHTOB (IIETOYHBIC M IIETOYHO3EMENIbHBIC METaJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pazyloT amMQpOTepHBIC

OKCHU bl U THAPOKCHUABI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XUMHUYECKHX JIJIEMEHTOB
JA.N. MenneneeBa. KopoTkonepuoaHas ¥ JJIMHHONEPHOAHAs (HOPMBI
[Tepuoanueckoit cucrtembl xumuueckux odiemMeHtoB J[.M. Menpaeneena.
Ilepuoasl u rpymnmnbl. OU3NYECKU CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIEMEHTa




3.3

34

3.5

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnexkTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepnonnueckoi cucremsl .M. MenneneeBa. XapakTepucTUKa XUMAYECKOIO

3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METaJUIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB MO TPYIIaM U IEPUOJAM.
3nauenue [lepuoanmyeckoro 3akoHa u Ilepuoguyeckoil CuCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HAayKHu W npakTuku. [[.M. MennaeneeB — y4€HbI U

rpaxxiaHuH

Xumuyeckasi cBs3b. KoBasieHTHas (MOJispHAsT U HEMOJSpPHAs) CBSA3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. FIoHHAs CBI3b

3.6

3.7

Crenenb okuciacHu. OKHCINTEIFHOBOCCTAHOBUTEIILHEIC pCaKkuru. Hpoueccm

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XVUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE OO0pa3loB BEIIECTB METAIOB H
HEMETAJJIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKuHﬁ (I‘OpCHI/IC, pC€aKIuu pa3jIoKCHUA, COCI[I/IHeHI/IH)

9 KJIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMHUYECKHX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKUX DJIEMEHTOB IEPBBIX TPEX NEPUOJIOB, KNS, KalbLUsil MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B [lepuoanueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHJbl XMMHUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAILUIMYECKON
pPeETKN M BHJA XMMHYECKOH cBs3u. Kiaccudukamuss ¥ HOMEHKIATypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHAJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIUXCSA K PA3IMYHBIM KJIaccaM HEOPTaHMYECKUX

COC}II/IHGHI/Iﬁ, FCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BECIICCTB




1.3

Knaccudukanus XuMUYECKUX peaklui 1Mo pa3IndHbIM IpU3HAKaM (110 YHCITY
U COCTaBy YYacCTBYIOIIMX B pEaklMW BEIIECTB, MO TerioBoMy 3ddexty, no
MU3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH,
0 Yy4YacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIuH,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuunu

1.4

1.5

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTE€HHBIX W TETEPOreHHbIX peakuusax. lloHATHe O XUMHYECKOM
paBHOBecHH. DaKTOpbI, BIUAIOIIME HA CKOPOCTbh XUMHUYECKOM peakuuu M

IMMOJIOKCHNE XUMHUYCCKOI'0O paBHOBECCHU S

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMHU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE YypaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BAaHHUEM METOJIa

AJIEKTPOHHOTO OaslaHca

1.6

Teopus 31EKTPONUTUYECKON AUCCOLMAMU. DIEKTPOJIUTHI U HEINEKTPOIIUTHI.
KaTtuonsl, annonbsl. MexaHu3m AMCCOIMALIMM BEUIECTB C PA3JIMYHBIMU BUJIAMHU
XuMU4eckou cBsizu. Crernenb auccounanuu. CUabHbIC U C1a0ble JIEKTPOJIUTHI.
Peakiiuyn monHoro oomMeHa. Y CloBUs MPOTEKaHUsS PEeaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHBIE MOHHBIC ypaBHEHUs peakuuil. CBOMCTBa KHUCIOT,
OCHOBaHMH U CoONIe B CBeTe IMPEACTaBICHUN 00 AIEKTPOIUTHIECKON

aucconmanuu. KauecTBeHHbIE peakiinu Ha HOHBL. [IoHATHE O rMApOIM3Ee conen

1.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTATUTMYECKHX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaylsioB (rpadura u
ajyiMasa), CJIOXKHBIX BEUIECTB (XJIOpHIA HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JIEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JUCCOLMAlNY  KUCJIOT, IIenodeil M cojeld (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJACHUE OMNBITOB, HUIIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3zoBaHUeE OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHue BOJbI); ONBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, peakluu pa3ioKeHHs], COSAUHEHUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KauyeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramns! 1 ux COCIUHCHU A

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,

XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MUECKUE CBOWMCTBA




MPOCTHIX BEIIECTB — TaJIOr€HOB. XMUMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE Xjopa
(B3auMojielicTBUE C MeTa/lllaMi, HEMETaJUIaMH, 1IeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHUCJIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4Ye€HHE, IPUMEHEHUE.
JelictBue xJiopa M XJIOPOBOJOpOJAa HAa OPraHU3M 4YejoBeKa. Bakueilue

XJIOPUAbI U UX HAXOXKIACHUC B IIPHUPOAC

2.2
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2.4

2.5

OO6mas xapakrepucTuka 31eMeHTOB VIA-rpynmsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeNeHH OKHcaeHus. CTpoeHue U pU3ndecKue CBOMCTBa
IPOCTBIX BEIIECTB — KHUCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOIU(PHUKALNN
KHCJIOpo/a U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPOJI, CTPOCHHE,
(1)I/ISI/IIICCKI/IG M XUMHUYECKHE CBOMCTBA. OKCI/IIILI CCPbl KaK MPEACTAaBUTCIN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCIIOTa, PU3MUECKUE U XMMUUYECKHE CBOWCTBA
(oOmrue kKak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XuMHIecKue
peakuuy, Jexalue B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOJIyuyeHHsI CEpHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIUsd Ha
cynbdar-uoH. HaxoxeHue cepsl 1 €€ coOeqUHEHUN B npupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYXAIOLEeH Cpeibl COSAMHEHUSIMU CEePhl (KUCIOTHBIE JTOXKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MpCaOTBpalllCHHA

OO6mass xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETNEHU OKHUCICHHUS. A3OT, PpaclpOCTpaHEHHE B
npupoe, pusndeckre U XuMuueckre cBoicTBa. KpyroBopor azora B mpupoe.
AMMuak, ero ¢u3MYecKue U XHUMUYECKHUE CBOWCTBA, MOJY4YEHHE U
npumenenne. Conu aMMOHHS, UX (PU3MYECKHEe W XMMHYECKHE CBOMCTBA,
npumeHeHnue. KauecTBeHHast peakiiusi Ha HOHbl aMMOHMSI. A30THasI KUCTIOTa, €€
nonyueHue, pu3ndeckre U XMMHUECKre CBOMcTBa (00IIHe KaK MpecTaBUTeNs
KJlacca KHCIOT M crernuduueckue). Mcmonbp3oBaHne HUTPATOB M COJEH
aMMOHHSI B Ka4eCTBE MHUHEPAIbHBIX yn0oOpeHHil. XUMHUYECKOe 3arpsi3HEHHe
OKPY’KaOIIEeH cpeabl COSTMHEHUSIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHNE

BO3/1yXa, MOYBBI U BOJOEMOB)

docdop, amnorponHbie Moaudukanuu dpocdopa, puznuecKkre U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (PUIUUECKUE U
XUMUYECKHE CBOMCTBA, mosydeHue. Mcmonp3zoBanue (ocharoB B KayecTBe
MHUHEpAJIbHBIX YA00peHHi

OO6mas xapakrepucTuka 37eMeHToB [VA-rpynnsl. OcoOO€HHOCTH CTPOCHHUS
aTOMOB, XapakTepHBbIE CTENEHH OKHCICHHS. YTJEpOJ, aJJIOTPOIHBIE

Moau(dUKaMK, pacHpoCTpaHEHUE B Tpupone, GU3HUECKUE U XHUMHYECKUE




2.6

cBoiicTBa. Ancopobuus. KpyroBopot yraepona B npupone. OKcuabl yriaepoaa,
X (U3NYEeCKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha YKUBBIE OPraHU3MbI,
MOJIy4eHUE U IPUMEHEHHUE. DKOIOTUYECKHE IPOOIEMBbI, CBSI3aHHBIE C OKCUIOM
yrnepona(IV); runoreza rinoGajbHOrO MOTEMJIEHUs KIUMara; MapHUKOBBIN
sddekr. YrompHas KUCIOTa U €€ cond, UX (PU3MYECKHEe U XHUMHUYECKHE
CBOMCTBA, MOJlydeHUe U npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHar-
uonsbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH U

CEBLCKOM XO03SMCTBE

[TepBoHavabHBIC MOHATHS 00 OPTaHMYECKHX BEIISCTBAX KaK O COCAMHEHUSIX
yriaepona (MeTaH, STaH, JTHJIEH, alleTWICH, 3TaHOJ, TJIUIEPHUH, YKCYyCHas
kuciora). X coctaB m xumuueckoe crpoeHue. [loHsaTne o OMOIOTHYECKH
BAOKHBIX BEILECTBAX: XHUpaX, OeJKax, YrJieBoJax — W UX POJU B KU3HU
yeloBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEeIUHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue © XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBieHust 00
okcuze kpeMHusA(1V) n kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAHUE
B ObITYy, MEOUIMHE, IPOMBIIUICHHOCTH. BaxkHeime cTpouTeabHble
MaTepuaibl: KepamMHuKa, CTEKIJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiembl
0€30IacHOTO MCIOJIb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IMOBCEIHEBHOMH

KU3HU

2.8

XVUMUYECKUHN 3KCIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISHOM KHMCIIOTBI; IPOBEICHNE KaUECTBEHHBIX pPEaKLUii Ha XJIOpU-
MOHBl M HAOJIOZEHHE MPHU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUeckre 1 XMMHUYECKUE CBOMCTBA raJIoOr€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OOpa3liaMH XJIOPUIOB
(rajoreHuI0B); O3HAKOMJIEHHE C O0Opa3laMu cepbl M €€ COCTUHEHUSIMH
(BO3MOKHO HCHOJIB30BAHHE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Tpoliecca
0o0yraMBaHUs caxapa MoJl IeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
U3y4eHHe XUMHUYECKHX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cylnb(ar-uoH U HaOIIOAeHHEe NpHu3HaKa e€
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHIEOMATEPHANIOB), 00Opa3zlaMu
a30THBIX U (HOCcOpPHBIX yHOOpEeHMI; OTyYeHUe, COOMpaHue, Paclo3HaBaHUE
U U3y4CHHME CBOMCTB aMMHaKa; IPOBEIECHNE KaueCTBEHHbBIX PEAKIMHA Ha MOH

aMmMOoHUS W ¢ocdar-MOH W U3yYEHHE MPHU3HAKOB MX MPOTEKAHMUS,




B3alMO/IEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BHUJEOMATEPHAIIOB); M3YyYEHHME MOJENeH KpUCTAIUINYECKUX
pemérok ainmasza, rpadura, ¢ynuepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTUBOra3a; MOoJIy4eHHe, cOOMpaHHue, PaclO3HABaHUE M U3yYEHUE CBOWCTB
YIJIEKUCIIOrO Ta3a; IpOBEIEHHE KayeCTBEHHBIX pEakUMid Ha KapOoHaT- U
CUJIMKAT-UOHBl U M3Yy4YECHHME IPU3HAKOB MX IPOTEKaHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHele HeMeTaUIbl U UX COEAUHEHUS)

MeTamisl 1 UX COCAMHCHUA

3.1

OO0mias XxapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nonoxenuss B Ilepuomuueckon cucreMe XuMHYECKUX 3yemMeHToB J[.H.
MenpeneeBa u ctpoeHusi atomoB. CTpoeHre MeTauioB. MeTtamiueckast CBs3b
U METaUIMYeCKass KPUCTAUIMYECKas pemIETKa. DJIECKTPOXUMHYECKUM Ppsij

HaIIpSKEHUN METaJlIOB

3.2
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du3nvecKue U XUMHYECKHE CBOMCTBA MeTaiuToB. OOIIHE CITOCOOBI MOTyUeHUS
MeTaisoB. [loHsTHE 0 KOPPO3UU METATIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposun. CriiaBsl (CTajdb, 9yT'yH, JIOPATIOMUHUN, OpOH3a) U UX TIPUMEHEHHE

B 6LITy " TPpOMBIIIJIICHHOCTH

[lenounsle MeTaybl: nosoxeHue B [lepruoguueckoil cucteMe XMMHUYECKHX
anemeHToB J[.M. MenzaeneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusnyeckre U XMMHUUECKHUE CBOICTBA (Ha puMepe HaTpus U Kanus). OKcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METalIoB U MX

COeTUHEHNN
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[[lenoyHo3eMeNbHBIE METAJIBI MarHuii W KaJIbIMM: TIOJIO)KEHUE B
Ilepuognueckont cucreMe xumuueckux demeHTtoB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXJCHUE B mpupoje. PU3NYECKHe U XUMHYECKUE
CBOMCTBA MarHusi U Kajbllusa. Baxhelmume coeauHeHUs Kaiblus (OKCHI,

TUAPOKCHI, coyH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUs

3.5

3.6

AmomuHuii: monoxenne B lleproanyeckoil CUCTEMe XMMHUYECKUX AJIEMEHTOB
J.W. Menneneesa; CTpoeHUE aTOMA; HAXOXKJEHUE B mpupojae. Puznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWMCTBA OKCHAA W

THAPOKCHU A AJIFOMHUHHAA

Keneso: nonoxenue B [lepuoanueckoil cucreMe XumMuueckux 3nemMentoB J[. 1.

MeneneeBa; CTpOCHHE aToMa; HaxOoXACHHE B mpupone. dusudeckwe u




3.7

4.1

XUMHUYECKHE CBOMCTBA >kene3a. OKcuabl, THAPOKCUIBI U conu sxeneza(ll) u

skene3a(lll), ux cocras, CBOMCTBA U MTOTyUCHUE

XHUMHUYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE C 00pa3IiaMu METAJIJIOB U CILJIABOB,
uX (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIBTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HUCIIOIB30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KalblUs M HATpusi C BOAOW (BO3MOXHO
HCIIOJIb30BaHNUE BHJICOMATEPHAIIOB); UCCIICIOBAHNE CBOMCTB JKECTKOW BOIBI;
mpoliecca TOpPEHHUs JKejle3a B KHUCIOPOoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIMA Ha HOHBI
(Maruusi, Kanblusi, amtoMuHus, nuHka, xenesa(ll) m xenesa(Ill), memau(1l);
HaOJII0JICHUE W ONMCAHUE MTPOIIECCOB OKPAITMBAHMS INIAMCHH HOHAMHU HATPHS,
Kausg ¥ Kanblusd (BO3MOXKHO  HCIIOJB30BaHME  BHUICOMATEPUATIOB);
ucciaeaoBaHre aM(pOTEepHBIX CBOMCTB THIPOKCUAA ATFOMUHHS W THIPOKCHUIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeume MeTauibl
1 X COCAUHCHUS

XuUMHS U OKpyXkarolas cpeaa

HoBbie maTtepuansl u TeXHOJOTMHU. BellecTBa 1 Marepualibl B MOBCEIHEBHOM
JKU3HM YesioBeKa. XUMUs U 3I0poBhe. be3omacHoe UCmnoap30BaHme BEIIECTB U

XHUMHUYCCKUX peaKHI/Iﬁ B 6LITy. HepBaﬂ IoOMOIIb IMPU XUMHUYCCKHUX OKOTaX U

OTpaBJIEHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TI'PAaMOTHOCTH.  XHMHUYECKOE  3arpsi3HEHHE
okpyxatomiet cpenst ITJIK. Ponb xumuu B perieHu# 5K0JI0rMYECKUX MPoOIIeM.
[TpupoaHble MCTOUYHUKH YIIIEBOJOPOJOB (YroJyib, NPUPOAHBIN ra3, He(Th),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XVUMHUYECKUH SKCTIEPUMEHT: U3ydeHUE 00pa310B MaTepuaoB (CTEKIIO0, CIIIaBbI

MCTAJIJIOB, TOJIMMECPHBIC MaTepI/IaJ'IH)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJIbTypbl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAaX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HUCCICAOBAHUS BCHICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUEC HCIIOJIB30BaTb MOJACINU  IJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHM TEXHOJOTMSMHU, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX
XUMHYECKOH HAyKH, YTO IMO3BOJUT OOYYArOIIMMCSl pacCMaTpUBAaTh
XUMUIO Kak chepy cBoeld Oyaymed mpodeccruoHaTbHON
NEeSTeTbHOCTH W CHeNIaTh  OCO3HAHHBI BBIOOD XHMHUH  Kak
npodWIBHOrO TMpeaMeTa NpU Mepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Brnanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEHMIIINE XWMUYECKHE TNOHATHA: XHUMHUYECKHH JJIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJTHOPOIAHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJISIpHAS
MacChl, KOJMYECTBO BEIIECTBAa, MOJb, MOJSPHAs Macca, MOJIIPHBINA
00BEM, OKCH, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsisl), XMMHUYECKas
peaKIus, peakiud COCIUHEHUS, PEaKIUU PA3JIOKECHHS, PEAKIUU
3aMelIeHus, peakud OOMeHa, TeroBOM d((EKT peakiuu, IK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBas JIOJISI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW NPOUCHTHAA




2.2
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KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN €101
aToMma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKas CBS3b, JIEKTPOOTPULATENIBHOCTD, MOJISPHAS
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOIIUT,
IIEKTPOJIUTUYECKAsT JAUCCOLMALUS, pEeaKlMU MOHHOIO OOMeEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHYECKOe pPaBHOBECHE, OOpaTHMble W HEoOpaTHMblE DPEaKIHH,
CKOPOCTh XMUMHYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAHEHHMS MaccChl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Biianenne ocHOBaMM XMMUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHUE TpPaBWIbHO MCHOJB30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpalbHbIE YIOOPEHMs, METAJIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH TMPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHeE
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHUX IPOLECCOB Ha

OpraHH3M 4YeJI0BeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpery

3.2

3.3
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YMCHHUEC UHTCTPUPOBATH XMMHUYCCKHUE 3HAHUA CO 3HAHHUAMHU JPYIrux

y4eOHBIX IPEMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU I/IH(l)OpMaI_II/II/I
10 XuMHnun (Haqua;[ W HAYYHO-MIOIYJIApHaA JIUTEparypa, CJI0OBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprLI)

YMCHUC 00BEKTUBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HUX
MNpEeBpalICHUAX W  [MPAKTHYECCKOM  IMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad




7.1

Bianenne ocHOBaMHM TMOHATUHHOIO amnmapaTta U CUMBOJHAYECKOTO
A3bIKa XUMHHU JJIS1 COCTaBIICHUSI (OPMYJI HEOPTraHUUECKUX BEIECTB,
YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj snpa, oOIIee YHCIIOo
AIIEKTPOHOB), PACIpEAEIEHUEM HIIEKTPOHOB IO 3HEPreTUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOAOB, KAJTU U KAJIbLIUS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHUX AJIEMEHTOB (pajiyCc aToma, 3JIEKTPOOTPULIATEILHOCTH ),
MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHHUS D3JIEMEHTOB B
[lepuonnueckoii cucreme (B MajblX IMEPUOAAX U  TJIABHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

YMmenue kinaccuuuupoBarh:

XUMHWYCCKUEC DJICMCHTBI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCAKIINHA

YMeHue onpeaenrs:

8.1

8.2

BAJICHTHOCTb U CTCIICHb OKHCJICHUA XUMHYCCKUX DJICMCHTOB, 3apsan
HOHa

BUJI XMMHYECKOM CBS3M WU THII KpHCTaHHquCKOﬁ CTPYKTYPBI B

COETUHEHUIX

8.3
8.4

9.1

9.2

XapakTep Cpellbl B BOJHBIX PACTBOPAX BEHIECTB (KHUCIOT, OCHOBAHUH)
OKHCJIUTEh U BOCCTAaHOBUTEH

YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, ammas,
KpeMHull, a3or, ¢ocdop, cepa, XJop, HATpuUi, Kaiauil, MarxHui,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)

CJIOKHBIX BEIIECTB, B TOM YHUCJIE€ UX BOJHBIX pacTBOPOB (Boja,
aMMHaK, XJIOPOBOIOPOJ, CEPOBOJOPOI, OKCHABI U THIAPOKCHUIIBI
metaimoB [-IIA rpynm, amromunus, meau (1), nunka, xenesa (I u

I1T), oxcuast yraepona (I u IV), kpemuus (IV), azota u dpocdopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucTras, a30THasd,
dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

03 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTEKAHUS
XUMHUYECKUX MPEBPAILICHUN B Pa3JIMUHBIX YCIOBUSIIX
10 YMeHHe COCTaBIATh MOJIEKYJISIPHBIC U MOHHBIC YPaBHEHUSI pEeaKIui,
B TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX XHWMUYECKHE CBOWCTBA HW3YUYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKHX BEUIECTB
10.4 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMHU
11 YMeHue BBIYUCIIATH (IPOBOAUTH PACUETHI):
1 OTHOCHUTEIIbHYI0 MOJIKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUNd M HAXOAUTh KOJIHYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WUJIU MPOYKTOB PEAKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOrOo TMO3HaHus (HaOIIO/IeHHE,
101 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMUYECKHX SIBJICHHH; yMmMeHue chopmylupoBaTh mpoodiieMy u
MPEAJIOKUTH yTU €€ PelIeHUs
122 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHUEM
npaBuUjaMu 0e30ImacHoro oOparteHus c BCII[CCTBAMH,
WCIIOJI3YEMBIMH B TTIOBCETHEBHOW KM3HU, TIPABWIIAMH TTOBEJICHUS B
123 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIbI;

MOHMMaHHE BpeJa (OMacHOCTH) BO3/AEUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/ISI




13

13.1

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe M  omnucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUA XUMHUECKUX peaKlui
U3Yy4eHHE CIIOCOO0B pa3zesieHus: cMecei

MOJIyUeHUE KHUCIOpPOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJa M U3YYEHUE €r0 CBOMCTB; MOJIyY€HHUE YIJIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOMCTB; IMOJy4YeHHE aMMHUAKa W H3y4YeHHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHON MACCOBOM JOJIEU
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHWE  HMHJAMKATOpPOB  (JlakMyca,  METWIOpaHka MU
denondranenna) sl ONpeaeNeHUsT XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMO,Z[eI>lICTBPI${ KHCJIOT C ME€TalJllaMU,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA )41 HEPACTBOPHUMbBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJIYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro MCETajlyia JpyYrumM U3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB TUAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HEOPTaHNUYCCKUX COGI[HHCHHP’I)); ((3J'ICKTpOJ'II/ITI/I‘-IeCKa$I
JUCCOLIN AL, «Baxnelmue HeMETaIbl U HuX COCAUHCHUSA,

«Baxkneiiyie MeTaljIbl U UX COSAUHECHUS

XUMHUYECKHE  OKCIEPUMEHTBI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBCHHBIC PEaKIUu Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcCTBOpPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIbIUs, aTIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:




NPEICTaBIATh PEe3ydbTaThl JKCIEpUMEHTa B (opMe BBHIBOOB,

14.1 JI0KA3aTeNbCTB, IPaQUKOB U TAOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTAHABIMBAaTh  CBA3M  MEXAY  peajbHO  HAOIIOZaeMbIMU
14.2 XUMHUYECKMMH SBIICHUSIMH M TMPOLIECCAaMH, TMPOUCXOASIIUMHU B

MaKpoO- U MUKPOMHUPE, 0OBACHATh IPUUNHBI MHOTOOOPa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrteie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

1.3

AToMBI U MOJICKYIJIBI. Xumudeckue diaeMEHTBH. CHMBOJIBI XUMHYCCKHX
OJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUECKHX DJIEMEHTOB.

CreneHp OKUCICHUS

1.4

3aK0H IIOCTOSIHCTBA COCTaBa BCIICCTB. OtHocHTEIbHAS aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTa

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas Macca. MomsipHbiii 00bEM Ta30B.
B3aumocBsI3p KOIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €MHUIL BEIECTBA
Ouznyeckue U XMMHUYECKHUE SIBICHUS. XUMHUUYECKasi peakius U e€ MpU3HaKH.

3akoH COXPAHCHUSA MACChl BCHICCTB. XHUMUYECKHE YpaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMA XHUMHYCCKHUX OJICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynnbl. PU3HYECKUI CMBICI MOPSIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYMIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMOB MepBbIX 20 XMMHUYECKHX 3IIEMEHTOB

[Tepnonnueckoii cucremst J1.11. MeHnneneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECCKHUX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajius, KaJIbIUA (pa;u/lyca aTOMOB, JJICKTPOOTPULATCIBHOCTH,
MECTANIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOfICTB) n ux CO@)II/IH@HI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepI/IOI[I/I‘{CCKOﬁ CHUCTEME U

CTPOCHUEM HUX ATOMOB

3.1

Crpoenue BeniecTBa
Xumuueckass cBs3b. KoBajeHTHas (MOJisipHAss W HEMOJIApHAs) CBS3b.
DNeKTPOOTPUIIATEILHOCTh ~ XMUMHUYECKHX  dJeMeHTOB. VOHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunbel KpUCTAINIMYECKUX PEIETOK (aTOMHAasl, HOHHAasA, MeETaInyecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEMIETKH M BHUAA

XUMHUYECKOH CBSI3U

4.1

4.2

Baxwneline npeacraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCIUHCHUA

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCIJIOTHBIE, aM(pOoTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHHM (IIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCOAepKale | OECKUCIOPOAHbIE, OJXHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBaA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckre W XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KaJbOWs, aJIIOMUHHKA, KEJIC3a. BHCKTPOXI/IMI/I‘ICCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnyeckne U XUMUIECKHE CBOMCTBA BOAOPOJHBIX CO@I[I/IHGHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKUE CBOMCTBA OKCHUIOB HemeramioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB IA—IIIA rpynn, muuka, meau(ll) u

xenesa(ll, III). [Tony4yenre okcUI0B METAIIOB

XUMHUECKUE CBOMCTBA OCHOBAHUHN M aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMMHHUA, JKeje3a, ULuHKa). [lodmydeHne OCHOBaHUN U
aM(OTEPHBIX THAPOKCU/IOB

OOmre XMMHUYECKHe CBOWCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHOH, KpeMHHUEBOM, yronbHOU. OcoObie
XUMHUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune kucaor

OOme xuMu4Yeckre cBoiicTBa cpenHux coneil. [lomyuenue conei
[Tonyyenue, cobupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIAbopaTopuu

4.11

[Tonyyenne ammuaka, CEpHOM M a30THOM KHUCJIOT B MpoMbIIeHHOCTH. O0miue

CTIOCOOBI OJTYYCHHUSI METAJIIIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHPII;’I

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUECKUX peakuii o pa3InyHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBY YUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUYECKUX YJIEMCHTOB

52

53

54

5.5

TernnoBoit ApQPeKT XUMHUYECKOH peakiuH, TEPMOXUMHYECKHUE YpaBHEHHUS.
DK30- ¥ 9HIOTEPMUYECKUE PeaKiu. TepMOXUMHIECKUE YPAaBHEHUS
OKHCIUTETEHOBOCCTAHOBHUTENBHBIC peakinu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMs.  ODJIEKTPOHHBIA  OaslaHC
OKHCJIUTEIIbHOBOCCTAHOBUTEILHOM PeaKkLIuK

Teopust snekTponuTrdeckoi aucconnanuu. KatnoHsl, aHHOHBI. DJIEKTPOIHUTHI
Y HEe3JEeKTPOoJUThl. CUIIbHBIE U ClIa0ble 31eKTPOIUTHI. CTeneHb TUCCOUalun

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMN

XHMHMA ¥ OKpYXkarolas cpeaa

6.1

BemecrBa m Marepuansl B IIOBCEJHEBHOM JKM3HM 4YeloBeKa. besomacHoe
UCIOJb30BAHUE BELIECTB M XMMUYECKHUX pEaKkUui B jabopatopuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OKOTaX U OTPABJICHHUAX

6.2

XUMHUYECKOE 3arps3HEHHE OKPYKAWIIeH cpeabl (KUCIOTHBIC —JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOAOEMOB), CIIOCOOBI €ro IMpeloTBpaIeHUs
[IpenensHass nomyctumasi koHueHTpauus BemectB (IIJK). Ponp xumun B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CJIOS

6.3

6.4

[Tpumenenue cepsl, a3ora, pocdopa, yriaeposaa, KpeMHHUS U UX COEIMHEHUN B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEIbCKOM Xo3siicTBe. [IpuMeneHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHHUH, OpoH3a) B OBITY H
MIPOMBIIITIEHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3WUH METAIIIOB, OCHOBHBIE
CTOCOOBI 3aIIUTHI UX OT KOPPO3HHU

[TpupoaHble HMCTOYHMKH YIIIEBOJOPOJOB (Yroib, HNPUPOAHBIN Ta3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3UH), X POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHI 00 OPraHM4YCCKHUX BEIICCTBAX KaK O COCAWHCHHUAX
yrjaepoaa (MeTaH, 9TaH, STUJICH, alICTUJICH, 3TAHOJI, INIMLICPHUH, YKCYCHAas KI/ICJ'IOTa).
IloHsaTHe 0 OMOJOrHYECKH BaKHBIX BCHICCTBAX: XHUpax, 6em<ax, YrjaeBoaax — v ux

POJIHM B )KU3HU YCIIOBCKA




Pacuyérer:

7.1 o popmynamM XUMHUYIECKUX COSTUHEHUN
7.2 Macchl (MaccoBOif) JJOJIM PaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUSAM




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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