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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON padoueii MporpaMMbl BOCTIUTAHUS
U C Y4y€TOM KOHIENIMHM TMpenojiaBaHusi y4eOHOro mpeaMera «XUMHSD» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh W3YUYEHHUS] XUMHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs, a TakKe TPeOOBaHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbHOM EIWHCTBE MHUpPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCUT BKJIAJ] B (POPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(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 CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepKaHus MpOrpaMMbl MO XMMUU C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
IIOHATHN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUKM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHN,

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 BIEKTPOJUTUYECKON AHMCCOUMAaluU BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKU
MOJyYEHHBIX U OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHS U MTOIYYEHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPOJbI, IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C IMPUBICYECHUEM 3HAHUN W3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAYKH Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3aa4a
y4eOHOTro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIIHii, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKON ACSITEIbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTECIUICKTYaIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

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

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTBITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS W CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMNX YHHBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW ©  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOIIEro MHpA, WCIOJIb3YsS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHUU
XUMUH, IPUMEHSITh UX TPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYIOBOM
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1eecoo0pa3HOro TOBEICHUSI B OBITY W TPYIOBOM JAESATEIBHOCTA B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOTHOMN CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUJIs M HAMPaBICHHOCTH JadbHEHIIIETO
oOy4eHus.

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



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYyaibHbIC 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 ¥ MOJIEKYJbl. XHUMHUYECKHE 3JIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTsie 1 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. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

Du3NYeCKUe U XUMHUUYECKUE 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 00palleHus ¢ JIabopaTopHbBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHJCHCALMS BOJABI) U XUMHYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xenes3a ¢ pactBopoM cos 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 COXpPaHEHUsI MacChl, CO3JaHUE MOJENIeH MOJIEKYI
(I1IapOCTEePKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemiecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. 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 pEakUuH. TOIIMBO: yroiab M METaH. 3arpsa3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpoctoe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMHUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI oNyueHust. KucmoTsl
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 BOAbI. OCHOBAHUS.
Ponp pacTBOpOB B Ipuposie U B )KHU3HU 4denoBeKka. KpyroBopor Boabl B IIpUpOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasytomye  (OCHOBHbIE, KHUCIOTHbIE, amM{QoOTepHble) 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. [lomyyeHre oCHOBaHUM.

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.

['eneTnueckas CBSI3b MEXKAY KJIACCAaMU HEOPTAHUYECKUX COCTUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCHU0B U OITUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpAaHHE, pPAClO3HABAaHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIIOACHIE 00PA3II0B BEMIECCTB KOJIMUYESCTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbLIMEM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcuna meau () ¢ pactBopom cepHON KUCIOTBI, KUCIOT C METalaMu, peaKkiui
HEUTpaNIU3alMU, IOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIM, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiilre KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

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

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yloT aM(pOTEPHBIE OKCHUIbI
U TUAPOKCHUJIBI.

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

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepuCTUKAa XMUMHUUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

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

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyueckoil CUCTEMbl XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

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

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuui IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie céasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTIECIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUSA: HAYYHBIA (DaKT, TMIIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dwuszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIAaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
HCKOIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. [lepuoanueckasi cucteMa XUMUYECKHUX 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 BellecTBa: BHIbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOUIMX B PEaAKIMM BEIIECTB, MO TeraoBoMy 3¢ dekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUIECCKIE
YpaBHEHUS.

[TonsiTue 0 cKOpOoCTHM XUMHUYECKOM peakuuu. lloHsTue 006 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [Tonstue o karanuse. [lonsaTne o xumMmuyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKILUH. CocraBieHue  ypaBHEHMIl

OKHCIIUTEIHbHO-BOCCTAHOBUTEIIFHBIX ~ PEaKIUii €  HWCIOJB30BAHMEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MeXaHu3M IHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHOr0 oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB M HEMETAUIOB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUIEO MAaTEPUATIOB), MPOBEJIEHUE OIBITOB, HIUIIOCTPUPYIOIINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

HemeraJyibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (U3MYecKHe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopoonopod. ConsHas KHUCIIOTa,
XMMHWYECKME CBOMCTBA, IIOJy4YeHUE, MNpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaykHelre X10puabl U UX HAX0XKICHUE B
IIPUpPOJIE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble 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 KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUYECKUE pPEaKInu, JeXallue B OCHOBE
IMPOMBIIIUIEHHOTO CHOc00a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. CoONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMH B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIoLEl Cpelbl COCOUHEHUSMH cepbl (KHCIOTHBIE IOKIW, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLICHHUS.



OOmas xapakrtepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XuMu4deckue cBoicTra. KpyroBopot a3ora B mpupojae. AMMHUak, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MONMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMOodydyeHHe, (QU3NUECKUe U XUMUYECKUE
CBOiiCTBa (0OmMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT U CrHenupuIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBI U BOJOEMOB). Docdop, alIOTpONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUpPOAe, PU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrinepoga B mnpupoge. Oxcuuabl yriepoaa, ux (uU3MYecKue u
XUMUYECKHE CBOMCTBA, JEHUCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4YeHUE U
NpUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KAcIoTa U e€ coid, ux (pu3MUeckre W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KadectBeHHass peakiuss Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35UCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IWHCTBO OPraHUYeCKHuX W
HEOPTaHUYECKUX COCTMHCHUH.

Kpemuwuii, ero ¢Qusmueckrne u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u xpemuueBoit kuciore. CUITUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINIICHHOCTH. BakHelme CTpouTenbHbIe MaTepualbl: KEepaMHKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHre 00pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKHe U XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3IaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHOW PEAaKIUU Ha CyJb()aT-uOH U HAOIIOJCHUE MTPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojydeHue, coorpaHue, pacro3HaBaHUE U U3Y4YEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W HU3yyEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HW3Y4YCHHE MOJENIEH KPUCTAUIMYECKUX PpEIIETOK anMasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PacTBOPEHHBIX
BCILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIHUEH CUIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaHeWlne HEMETauIbl U HUX
COETUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO0mmast xapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUH
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTauoB. OU3nyeckue U XUMUYECKUe CBOMcTBa MeTaiioB. Oommue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
Y UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTambl: nonokeHue B [leproanueckoil cucTeEMe XMMHUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUM.

[Ilenouyno3eMenpHbIE METAUIBI MAarHMM W KaJbLUHM: TIOJIOKEHUE B
[lepnonuueckon cucreMe xumuueckux anemMenToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKre 1 XUMHUYECKHE CBOKWCTBA MarHus



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

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTFOMUHUSL.

Kenezo: nonoxenne B [lepuoanueckon cucreMme XMuMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXxOXKJAeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (U3UYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KauCCTBCHHBIX PEAKIMi HA MOHBI: MArHUs, KaIbIIKsA, aTIOMUAHUS, IUHKA, skese3a (11)
u xenesza (Ill), menu (Il), HaGmromeHNe W ommcaHWE TMPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METaJJIbl U KX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIeHTpalus BemiecTs, nanee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

MesricnpeomemHnuwle céasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU M3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTecTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluus, TMEpPUOAUIHOCTb, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: maTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIIBI,
PaMOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUIECKUIN 3aps, IPOBOHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKAas]
pemérka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUHMCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3ALMHI 00yUYarOIIHUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacIlIMpeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACIEIWI0, TTOHUMaHMS 3HAUYCHUS XUMHUUYECKOM HAayKu B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BHITIOJTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH Y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B IIpoliecce 3TOM y4eOHOH AesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MIOBE/ICHUE
U TOCTYIKH CBOMX TOBApHINECH C MO3UIIMKM HPABCTBEHHBIX U MPABOBLIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIIOLIUE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBS3AX YEJIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMBIX TPOIECCOB W SIBJICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0pPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJICICTBUN W
HETPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH COOJIOJICHUS] TpaBui O€30MaCHOCTM Tpu  OOpalleHUuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJ0BOM JAEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIEeCTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU NU3YYCHUH XUMUHU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN NTPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX PpE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TPOIecC, OHKCIEPUMEHT U JApPYyroe.), KOTOphIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC yIeOHbIE NEUCTBUS (TIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSITH B TIpPOIECCe TNO3HAHUS TOHATUS (NIPEIMETHBIC U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHYECKON PeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEeMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

NPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4l HECIOKHBIMU CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKpY>KAIOUIEH MNpPUPOITHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XOJ€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYCHHBbIE  pE3yJbTaThl  IO3HABATEIbHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUs1 Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO JaHHOW eaepanbHONM paboueil MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITHsX.

K konIy oOyueHus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTa, OCHOBAaHHUE, COJb, DJIEKTPOOTPHUIIATEIBHOCTb, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTAalb, PaUyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATHA U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHCHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TOHUMAHHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh IIOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBY YYAaCTBYIOUIUX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIMil, eCTECTBEHHO-HAYyYHBIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JabOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCIMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB IIEIOYECH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHM: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIICKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHWUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
paznuyaTh MNOHATHUS «TJaBHas mnoArpynna (A-rpymnma)» M «modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  snapa, oOllee 4YUCI0 SJIEKTPOHOB U paclpeiesieHue uxX 1o
AIIEKTPOHHBIM CJIOSIM), OOBACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
[JIaBHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPKaas OMHCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTpPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO 3jeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJUTH PACUETHI IO YPAaBHEHHIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOIH30BAHUS XUMUYIECKOHN TIOCYA0H 1 Tab0paTOPHBIM
o0opyZoBaHMEM, a TaKXke IMpaBuia oOpalleHuss C BeEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMUSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTMBITOB TI0 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM MYyTEM XJIOpUI-, OpOMUA-, HMOAUI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJJIOB, MPHUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICICTBEHHBIX CBSI3€W — /I U3YYEHHS] CBOWMCTB BEIIECTB M XUMHUYECKUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABI TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



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. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemtecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Wroro mo pazneny 20
Pa3nea 2. Bakneiimme npeacTraBuTe I HEOPraHMYECKHUX BELECTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK
' 00 okcHmax https://m.eds00.ru/7f41837c
Bognopoga. Ilonstue o bubmuoteka [IOK
2.2 8 1
KHUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAHUSAX https://m.edso0o.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHUMHYECKUX dj1eMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHne aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [JOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.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 Konrpoabnbsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakKTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [IOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 bubmorexa [TOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o 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
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https://m.edsoo.ru/7f41a636

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bub6nmoreka [IOK
3.1 Obmpae croficTBa MeTaNIOB 4 https://m.edso0.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'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 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutposabubie I[IpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonsTre o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6nmorexa LIOK
6 A 1
TOMBL 1 MOJCKYIIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMUYECKUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10XKHBIEC BEIIECTBA 1 bubmorexa [IOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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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

3aKOH ITOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK
10 X .B
umiteckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUS IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, Macchl
17 BEIIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartt A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IeHne u Bubmmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcaknuuun»

https://m.edsoo.ru/ff0d4290
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Boznyx — cmecsk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemMeHT u bubmorexa HOK
yxa. poA https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XMUMHUUECKIE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
p P ’ https://m.edso00.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHus1 KHCIIOpoia B
23 71a00paTOPHUH U IIPOMBIIIIECHHOCTH bubmmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIESCKOM
24 peaKkuu, MOHSITHE O bubnnoreka [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [TOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
08 dOusnuecknue U XUMUYECKHE CBOMCTBA bubnmorexa LIOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 I1
OTPITHE O RHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI MosTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOupanue BogOpoIa bubmorexa HOK
yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmmorexa [IOK
» n Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA MM 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[MU HA OCHOBE bubmorexa HOK
P "p B . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 bubmuoreka [{OK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
ITpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCupUKaIs, bubnunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) o )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
IIpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas CBA3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edso0.ru/00ad9ch2
KonrtponbHast padora Ne3 o reme
| bubnmnoreka LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHaTHE 0 bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 Ileproauueckast cucrema Bbu6mumotexa [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Meunneneena
53 [Tepuoapl, TpyMIIbL, IO, TIBI bubmorexa HOK
PHOAEL, TPYTHIEL, NOMPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000J10UeK
. bubmuoreka [{OK
55 aToMoB 3J5ieMeHTOB [leproauyeckoit
https://m.edsoo.ru/00ada6hc
cucremsl /. . Menneneena
XapakTeprucTuKa XHMHUECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubmuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenaeneeB — y4€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxaaHuH
PeseprubIil ypok. O60061eHIE 1
58 CI/ICTEMaTI/BZp WSl 3HAaHUH / bubmorexa [IOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CTtpoenne aroma. XuMHU4IecKast bubnuotexa [JOK

cBs3b» / Beepoccwuiickas
MpoBepoyHas pabora

https://m.edsoo.ru/00adb486
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DNEeKTPOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
60 1
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 Honast ximireckas cosisb 1 https://m.edsoo.ru/00adac34
62 KoBanenTHas nonsipHasi XuMH4U€eCKas 1 bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas nenomnsipas 1 bubnmnoreka HOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
o4 (CTeneH okuCIeHiLs 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnunoreka LIOK
66 OKucnauTeny U BOCCTAaHOBUTEIIH 1 https://m.edsoo.ru/00adb076
PesepubIit ypok. O6006111eHIE 1
67 CUCTEMaTU3alsA 3HAHUH 110 TEME 1 bubmmnoreka HOK
«CtpoeHue aroma. XuMu4ecKkas https://m.edsoo.ru/00ad9ch2
CBA3b»
PesepBHblil ypok. O6006111eHNE U bubmmnoreka HOK
68 . 1
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 Bbu6mmoteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HAaHWI OCHOBHBIX pa3/elioB Kypca
8 kacca»

5 Knaccugukanus Xumuaeckux 1 bubmmnoreka HOK
peaKLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
o HHALHIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHbIle ypaBHEHUS peaKUil Bubmiorexa OK
yp peaki https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorera HOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubnmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Penrenue 3KcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padota Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edso0.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 nggqecxng CBOIICTBA, ITOJYYCHHEC bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tony4yenne CONTHON KUCIOTHI bubmorexa HOK
YHCHITE C0 ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEaKLUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/II/IIICCKI/IC bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI

Brlunciienrne MaccoBOM 01U

bub6nmoreka [IOK

27
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeea6
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ ya https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqv » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [IOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [JOK

P - https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

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
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpoAe, . https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxkcupl yriaepoja, ux pusnyeckue
1 XUMHUYECKIE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOIEMBI bubmmorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYroapHas KUCIIOTa U €€ COJIH bubmorexa HOK
https://m.edso0.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHNYECKHUX BEIIECTBAX KaK O bubmorexa [JOK
P m https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coequHeHust bubmorexa [JOK
P https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3a7a4 o teMe «Baxneimmne https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COCIUHEHUI
KonTponbHas pabota Ne3 mo Teme
N bubmuoreka [{OK
42 «Baxueiinme HeMeTayUIbl U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UU METAIIJIOB bubmorexa HIOK
PP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCU/IBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxueitye coequHEHNUS KaJbIIAA Bubmorexa OK
a H https://m.edsoo.ru/00ael15e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edsoo.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOCTh BOJIBI M METOIEI €6 buGnuorexa [IOK
| https://m.edso00.ru/00aelae8
YCTpaHCHHS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edso0.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Perenne skciepUMEHTAIBHBIX bubmmnoreka HOK
3aj7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Beruncnenus https://m.eds00.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakuuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «BaxneHme MeTaIbl ¥ UX

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHelil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne 1 1 bubnuorexa [IOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 Bbu6moreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NnpeaAMETHDBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303afmﬂ

Ilo Teme: «HepBOHaqaanme XHUMHUYCCKUC ITOHATHS

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XMUMHYECKUN SJEMEHT, MPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAsT PEaKIus,
KnaccupuKalusg  peaklUuid: peaklud COCAUHEHHUS, PEaKIuu
pa3NoKEHUs, PEAKIMH 3aMEIICHHs, pEakIuu OOMEHa, 9K30- H
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3((eKT peakuuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUsI) B paCTBOPE

1.2

13

14

1.5

PIJ'IJ'IIOCTpHpOBaTB B3aMMOCBSI3b OCHOBHBIX XHUMHWYCCKUX HOHSITI/Iﬁ n
MIPUMEHATH ITH MOHATHS IPU ONUCAHUU BEUIECTB U UX MPEBPALICHUI
HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (PopMyr
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YUYEHHMsI, 3aKOHa
ABoraapo

OTpEAENATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OMHAapHBIX

COETUHEHUIX

1.6

1.7

KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIuu (10 YUCIy M COCTaBy
Y4YacCTBYIOIIMX B PEaKIMH BEIECTB, 110 TEIIOBOMY 3 (deKTy)
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl

BEILIECTB

1.8

BBIUYHCIISITH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyiie

COCIUHCHUS,

1.9

BBIYUCIIATh MaCCOBYIO JOJIO BEHIECCTBA B PACTBOPE




1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METO/IbI IO3HAHMS — HAOTIOACHHE,
U3MEpEeHUe, MOJEIUPOBAaHUE, OKCIEPUMEHT  (peajbHbId U

MBICJICHHBIN )

ITo Teme: «Baxunenmue npeacTaBUTENI HEOPraHUYECKUX BEILIECTB)

2.1

2.2

PACKpPBIBATL CMBIC]I OCHOBHBLIX XHUMHWYCCKUX TTOHSATHH: OKCH A,
KHCJ10Ta, OCHOBAHHUC, COJIb

OIPECACIATh IMPUHAAICKHOCTE BCIICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeanHeHui o Gpopmynam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HEOPraHn4C€CKNEC BCUICCTBA

2.4

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPIKIasi OMUCAHUE TIPUMEPAMHU
MOJICKYJISIPHBIX ~ YpPaBHEHHMH  COOTBETCTBYIOIIMX  XHUMHUYECKUX

peakuuii

2.5

IIPOTHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBHCHUMOCTH OT HX
Ka4YCCTBCHHOI'O COCTaBa, BO3MOKXKHOCTH IIPOTCKAHHA XHUMHUCCKUX

HpeBpaHICHI/H\/JI B Ppa3JIMYHBIX YCIIOBUAX

2.6

CIeAOBaTh IMpaBWIaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpAIlEHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITIOJHEHUIO
1a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh M MPOBOJUTH XUMHUUYECKHE IKCIIEPUMEHTHI
[0 PacroO3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO

MHMKATOPOB (JaKkMyc, ¢heHondraaert, METUIOPaHXK U IpYTrHe)

2.7

MIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XMMUYECKON peaKkIuu

3.1

I[To Teme: «Ilepuomnueckuii 3akoH u llepmoanueckass cucrema
xumuueckux anemeHTtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkumn»

pacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHI: S/IPO aToMa,
IEKTPOHHBIA CJOM aToMa, aTOMHass OpOWTalb, paguyc aTroma,
XUMUYECKas CBs3b, MOJSPHAs U HEMOJSIPHAs KOBAJEHTHAs CBSA3b,
JIEKTPOOTPHULIATEIBHOCTh, HOHHAsl CBsA3b, HOH, KAaTHOH, aHMOH,

CTCIICHb OKHCJICHUA




3.2

KJIaCCI/I(I)I/II_[I/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh Tabamunyto Gopmy Ileproamueckoit
CHCTEMbl XMMHYECKHMX 3JIEMEHTOB: pa3jvyaTh IOHATUS «IJIaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

packpsiBaTh cMbica [lepumoamdeckoro 3akona JI.M. Menpaeneena:
JEMOHCTPUPOBATh  MOHUMAHUE TEPUOJUYECKON  3aBUCUMOCTH
CBOMCTB  XHMMHYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

IIepnonnueckoii cucreme

3.5

COOTHOCHUTH 0603Ha‘ICHI/I$I, KOTOpPbIC  HUMCIOTCA B Ta6JII/IIIe
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB III/I
MeHnzeneeBay ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apdaa saapa, 0611_[66 qucCJio

AJIEKTPOHOB U paclpeAeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

3.6

OonpeaciIATbL  CTCIICHbL  OKHCJICHHA  3JICMCHTOB B 6I/IHapHLIX

COCANHCHUAX

3.7

ONpeAEATh BHUJI XMMHUYECKON CBSA3M (KOBAJIEHTHAas W HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

11

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

IIo Teme: «BeriecTBo U XUMHYECKast peaKknus»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOP,
AEKTPOJIUTHI, HEIJEKTPOIUTHI, DJIEKTPOIUTHUECKAs JTUCCOLMALINS,
peakIy HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEITbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,
aMQOTepHOCTh, XUMHYECKas CBA3b (KOBaJICHTHas, MOHHAd,
MeTaJuln4yecKas), KpUCTaNIM4yecKas pemeéTka, CIUIaBbl, CKOPOCTb

XUMHYECKON peaKiuu

1.2

HUIUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MMOHATHH H

MNPUMCHATH 3TU MOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I




13

COCTABJISITh YPaBHEHHUS JICKTPOJUTUUYECKON NHUCCOLMALUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE ypaBHEHUS peakiuil

HMOHHOTO OOMEHa

14

1.5

PACKPBIBATH CYHTHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MIOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKuu

Ilo temam: «Hemerannbl um mx COCOAUHECHUA» U «MeTaniapl M KX

COCOAUHCHUA»

2.1

2.2

2.3

2.4

2.5

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W crenuduyecKue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CIOXKHBIX BEIECTB, TOATBEPkKAas
ONMCAaHUE [PUMEPAMHU MOJIEKYJISIPHBIX M HOHHBIX YypaBHEHUU

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

COCTaBJIATH YPABHCHUA peaKHHﬁ, MOATBCPKAAOIUX CYIICCTBOBAHNEC

TeHESTHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

IIPpOrHO3UpPOBAThb CBOMCTBA BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMUUCCKHUX HpeBpaHleHI/Iﬁ B pa3JINYHbIX

YCIIOBUSIX

ClIeIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TOCYAOH W
nabopaTOpHBIM O00OPYJOBAaHUEM, a TAKXKe MpaBUJIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUHU C HHCTPYKIMSMH TIO BBIOJHEHUIO
na6opaT0prlx XUMHUYCCKUX ONBITOB IMO IMOJYYCHHIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACIIO3HABATh OIBITHBIM MYTEM XJIOPHU-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMKar, Ccyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI M3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIMEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIUICCTB

ITo Teme: «XuMHs 1 OKpY’KaroIasi cpenay

3.1

3.2

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHU4Yeckux moHatuil: [TIJIK

BCIICCTBA; KOPPO3HA MCTAJIJIOB

MPUMEHSTh OCHOBHBIE ONEpAIlUU MBICIUTEIBHON NeATEeTHbHOCTH —
aHaJu3 W CHUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3aIINIo,
BBISAABJICHUC TMPUYUHHO-CIICACTBCHHBIX CBA3EU — A1 U3Yy4YCHHUA
CBOWMCTB BCIECTB M XWMHUYCCKUX PEAKIUH; €CTeCTBEHHOHAYYHBIC
METOAbBI ITIO3HAHUS — HaGHIOIICHI/IC, HU3MCPCHUC, MOACINPOBAHUC,
AKCIIEPUMEHT (peaJIbHBIN U MBICIICHHBIN )







ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

11

IIpenmer xumun. Ponp XUMUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena n BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BCIICCTB

1.2

13

14

IIonsTue o MCTOJaXx IIO3HAHWA B XUMHUH. YucTeie BCIICCTBA 1 CMCCH. CnocoObl

pasaciICHus cMmecen

ATOMBI U MOJICKYJIBI. Xumuueckne djaeMeHThl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurenpHas aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHast Macca. MaccoBasgs 10711 XHMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

KonnuectBo BemectBa. Mosb. Monsipaas macca. B3auMocBsI3b KOJIM4YECTBa,
Macchl M YHUCIA CTPYKTYpHBIX €AMHHUII BemiecTBa. Pacué€rbl mo dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

1.6

1.7

®usnyeckue U XUMHUYECKHUE SBICHUSA. XMMHAUYECKAsl pEaKIus U €€ IMPU3HAKH.
3aKOH  COXpaHEHMs  MacCchl  BeHlecTB.  XMMHWYECKHE  ypaBHEHHS.
Knaccupukanus  XxuMHuYecKHX  peakuuid  (COEAMHEHHUS,  Pa3JIoKEHHUs,

3aMeleHus, ooMeHa)

XUMHYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOM TMOCYIOH, C
MpaBUIaMu padOTHI B Ja0OpaTOpUU U TpUEMaMHU OOpaIIeHHS ¢ JIa00paTOPHBIM
o0opy/soBaHWEM, U3YYCHHE M OINHCaHue (U3UYECKUX CBOHCTB 00pa3lioB
HEOPTraHWYECKUX BENIECTB, HaOmoAcHUe (u3ndeckux (TUIaBJICHUE BOCKa,
TasiHHE JIbJIa, PACTUPAHHUE caxapa B CTYNKe, KUTIEHUE U KOHJICHCAIINS BOJIbI) U
XUMHYECKHX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHWH, HAOMIOJCHHE W OIHMCAHHE
NPU3HAKOB TMPOTEKAHMA XHUMHUYECKHUX peakIuil (pazlokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOpHIOM Oapus, pa3joKEeHHE
ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOCICTBUE XKele3a C paCTBOPOM
comm meau( 1), u3ydenne cnoco0oB pa3iereHust CMecei (C TOMOIIBI0 MarHuTa,

¢mIbTpOBaHMe, BHIMAPUBAHUE, AUCTHIUIAIMS, XpoMarorpadus), mpoBeacHUe




OYHCTKH HOBapeHHOﬁ COJIH, Ha6JIIOI[CHI/Ie U OIKMCAHUC PEC3YJIbTATOB
IMPOBEACHU OIIBITA, HIUIFIOCTPUPYIOIICTO 3aKOH COXpaHCHHUA MacCChl, CO31aHUEC

MoOJIeIe¥ MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razo. CocraB Bo3nyxa. Kucinopon — aieMeHT U mpocrtoe
BemlecTBo. Haxoxxaenue kucinopoaa B nmpupoae, Gpusnueckue U XMMUUYECKHUE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucnopona. CrnocoOsl
IOJy4EeHUsl KUCIOpoAa B J1abopaTopuu M IMpoMblluieHHOCTH. Kpyroopor

KUCII0poa B mpupoe. O30H — aIoTponHas MoAuUKaLHUs KUCIOpoIa

2.2

TermnoBoii 3¢ (deKkT XUMUYECKOW peaknuu, TePMOXMMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMHUYECKHE peakuuu. TOIUIMBO: yroyib U MeTaH. 3arpsA3HEHHE

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3P (PeKTa, pa3pylieHHEe 030HOBOTO CII0s

2.3

2.4

2.5

Bonopon — anemenT u mpoctoe BemiecTBo. Haxoxnenne Bomoposia B Mpupoe,
¢u3uYecKre W XMMHYECKHE CBOWMCTBA, NPHUMEHEHHE, CIIOCOOBI IMOTYYCHHSI.

Kucnors! u conmu
Monsipablii 00BEM ra3oB. PacuéTsl 0 XUMUYECKUM YPaBHEHHUSIM

®usnyeckue cBoiicTBa BoAbl. Boxa kak pactBopurtens. PacTBOpBI.
Hacpliiiennpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass o711 BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B MpUpPOJIe U B XKU3HU uenoBeka. KpyroBopot
BOAbl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHbIX BOJA. OXpaHa U OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudpukanus neoprannueckux coenunennit. Oxcunapl. Kimaccudukarnms
OKCHJIOB: colieoOpa3ymomue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIe) U
HecoseoOpasyromue. Homenknarypa okcunoB. @u3ndyeckue U XMMHUYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

OcHoBanms. Krnaccudukamuss ocHOBaHUN: MENOYM W HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHui. [lorydenre ocHOBaHUM

Kucnorel. Kmaccudukammst kucinor. Homenknarypa kucinor. @usnyeckue u
XUMHUECKHe cBoMcTBa KuciaoT. Pag aktuBHoctu metauioB H.H. bekerona.

[Toyyenue kucnot

2.9

Comu. Homenkiarypa coneil. ®uznueckue U XUMHYECKHE CBOMCTBA COJICH.

ITonyuenue coseit




2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

3.1

3.2

XUMHYECKUN DKCIEPUMEHT: KauyeCTBEHHOE OIPEICICHUE COJICPKaHUs
KHCIIOpOJia B BO3JlyXe, MOJIyueHUe, coOupaHue, paclio3HaBaHUE U M3yueHUe
CBOWCTB KHCIIOPOJIa, HAOJIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM H
yCIIOBUSI BOSHUKHOBEHMS U MIPEKpaIlleHus: TOpeHus (Ioxkapa), O3HaKOMJICHUE C
o0Opa3llaMu OKCHUZOB M ONHCAaHHE HX CBOWCTB, MNOJy4YeHHE, cOOMpaHue,
pacro3HaBaHHE M U3YYE€HHE CBOWCTB BOJOpoja (FOpEHHE), B3aUMOJICHCTBUE
BOJIOpOJA c OKCHJIOM meu(ll) (BO3MOXHO UCII0JIb30BaHUE
BUJICOMATEpHAIOB), HAOIO/IeHUE O0pa3IOB BEUIECTB KOJUYECTBOM 1 MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  Pa3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM
JIOJIE  pAacTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBUE BOAbI C METAJJIAMH
(HaTpueM W KajbllieM) (BO3MOXKHO KCIIOJb30BaHUE BHJICOMATECPHAIIOB),
OIpEe/Ie/IEHUE PACTBOPOB KHUCJIOT M IIENOYEH C TOMOIIbIO HMHJUKATOPOB,
UCCIIEIOBaHUE OO0pPa3I[0OB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KIIacCOB,
HaOJIOZICHUE M3MEHEHUS OKpacKh HWHAMKATOPOB B PacTBOpax KHCIOT U
nienouel, nzyuenue Bzaumozeiicteus okcuna meau(ll) ¢ pactBopom cepnoit
KUCJIOTBI, KHUCJIOT C METAJUIaMH, PEAKUHI HEWTpaau3aluu, IOJy4eHUue
HEpPacTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOIO MeETaula APYruM U3
pacTBOpa COJM, PEIIEHNE SIKCIEPUMEHTANBHBIX 3a7a4 1Mo TeMe «Baxueimme

KJIaCCbl HECOPTaHNUYCCKUX COE€IUHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMma XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBs3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[TepBble MONBITKM KiIaccH(UKALUMU XUMHUYECKUX 3JeMeHToB. [loHsTHe o
rpynnax CXOAHBIX AJIEMEHTOB (ILIEJIOYHBIE U IIEJIO0YHO3EMEIBHbBIE METAJIBL,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUBI U TUAPOKCHUIBI

Ilepronnuecknii 3akoH. llepuoanueckas cucremMa XUMHUYECKUX JIIEMEHTOB
JAW. Mengeneea. KoporkonepuoaHas u UIMHHONEpUOAHAs (POPMBI
Ilepuonnueckont cucrembl xumuueckux dieMeHtoB J[.M. Menneneesa.
Ilepuonb! n rpynnsl. U3NYECKH CMBICI NOPAIKOBOIO HOMEPA, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTponsl. CTpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XUMHYECKMX DJIEMEHTOB




3.4

3.5

ITepuonnueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme .M. Menaeneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TpYIINaM M IEepUOAaM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoin CUCTEMbl XUMHUYECKHUX
AJIEMEHTOB ISl Pa3BUTUs HayKu U npakTuku. .M. MennaeneeB — y4EHbI U
rpakaHuH

Xumudeckass CBs3b. KoBajeHTHas (TMOJspHAs MW HEMOJSpHas) CBS3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBS3b

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIHHEIC pCeaKkuunu. HpOHGCCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH HKCHEPUMEHT: H3ydeHHe OOpa3loB BELIECTB METAJIOB U
HEMETAJUIOB, B3aMMOJECHCTBHE THJIPOKCUIA LMHKA C PACTBOPAMU KHUCIOT H
LIEJI0YEH, IPOBEIEHUE ONIBITOB, WIUTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIBHO-

BOCCTaAHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKlun pa310KCHUA, COGI[I/IHCHI/IH)

9 KJIACC

Kona

11

1.2

HpOBepﬂeM bIii 3JIEeMEHT coaecpkaHus

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

[lepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX BJIEMEHTOB IMEPBbIX TPEX NEPHOJOB, KallMs, KalblUsi U HX
COCIMHEHUN B COOTBETCTBHM C MOJIOKEHHEM 3JIEMEHTOB B lleprnoamueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

CrpoeHue BemecTBa: BHMJbI XUMUYECKOW CBSA3M. THIBI KPUCTAIIIMYECKHX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTALIMYECKON
pPemIETKN M BHJA XUMHYECKOH cBs3u. Kiaccudukamuss ¥ HOMEHKIATypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHasi U TpUBHaAJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMUXCSA K PA3IMYHBIM KJIaccaM HEOPTaHMYECKUX

COG}II/IHGHI/II\/'I, FCHECTUYCCKAsA CBA3b HCOPraHNMYCCKHUX BECIICCTB

1.3

Knaccudukanys XuMU4ecKiX peakluid Mo pa3inyHbIM IpU3HAKaM (110 YHCITY
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3P QeKTy, 1Mo

W3MEHEHMIO CTETIEHEH OKHCIICHHS XHMHUYECKUX 9JICMCHTOB, I10 O6paTI/IMOCTI/I,
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[0 YyYacTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKIUH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XHUMHYECKOU p€akuuu

[Tonsitie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusax. [lonsrtue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecun. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XUMHUYECKOW peakluud U

IMMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

1.5

1.6

1.7

2.1

OKHCITUTEIIEHO-BOCCTAHOBUTEIFHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHuE ypaBHEHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIHUM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

Teopust ANEKTPOTUTUYECKON TUCCOUALUU. DIEKTPOIUTHI U HEIJIEKTPOIUTBHI.
KaTtuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKkoi cBsi3u. CremneHs quccouranuu. CUIbHBIC U CIIa0bIe SIEKTPOJIUTHI.
Peakiiuu nonHoro oomMeHa. Y cioBus MPOTEKaHUSI PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpauIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUM W COJIE B CBETE MPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

Jucconuanuu. KauecTtBeHHBIE pCaKluu Ha HOHBI. ITonsatue o TuapoJImn3eC coJieit

XUuMH4YecKni OKCIICPUMCHT. O3HAKOMJICHUC C MOACIIAMHU KPUCTATIMYCCKUX
pEemETOK HEOPraHWYECKUX BEIIECTB — METAJIOB U HeMeTauioB (rpaduta H
ajmasa), CJIOXHBIX BEIIECTB (XJIOpHJIa HATPHs); UCCIEIOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOW pEaKkiuu OT BO3JIEHCTBUS Pa3IUYHBIX (HAKTOPOB;
HCCIICIOBAaHUE  DIIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEIIECTB, Ipoliecca
JTUCCOLIMAIIMU KHUCJIOT, WIeNoYei U cojedl (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WUTFOCTPUPYIONUX IPHU3HAKU
MPOTEKaHUs peaKkiuii HOHHOTO 0OMeHa (00pa3oBaHMe OcajIKa, BhIICJICHHE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakluil (TOpeHHe, peakluy Pa3ioKeHHs, COSAMHEHHUS );
paciio3dHaBaHWE€ HCOPraHMYCCKUX BCIIECCTB C TIMOMOIINBIO KAYCCTBCHHBIX

peammﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4
Hemetamne! u uX coeauHeHUs

OO6mass xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble CTereHn OKucieHus. CTpoeHne W (U3MYECKHE CBOWCTBA
MPOCTHIX BELIECTB — TAJIOTEHOB. XUMUYECKUE CBOWCTBA Ha MPUMEPE XJIOpA
(B3auMoJielicTBUE C MeTa/llaMi, HEMETaJUIaMH, ILIeI04aMH). XJIOPOBOJOPOI.

Consanas KHCJI0Ta, XHMHUYCCKHC CBOﬁCTBa, MOJIy4YCHHUEC, TIPHUMCHCHUC.




2.2

[eiictBue xJjiopa M XJIOPOBOAOPOAA HA OPraHM3M 4eloBeKa. Bakueiiue

XJIOpUAbI U NX HAXOXKICHUC B IIPUPOJLC

O6mas xapakrepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3ndeckne CBOWCTBa
NPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBICE MOIUPHKAINN
KHCJIOpO/ia M cephl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢du3nveckue M XUMHYECKUE CBOMCTBA. OKCHABI Cepbl KaK IMPEICTABUTEIH
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3UUYECKUE U XUMUYECKHUE CBOHCTBA
(o0mue Kak ImpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUYECKHUE
peaKIyy, JeKalyue B OCHOBE MPOMBIIIICHHOTO CIIOCO0a MOIy4YeHUs] CepHOU
kucinothl. [Ipumenenue. Coiu CEpHON KHUCIOTHI, KAYECTBEHHAs PEaKIus Ha
cyne(ar-uoH. HaxoxaeHnue cepol u €€ COeMHCHUN B MPUPOJEC. XUMUIECKOES
3arps3HEHUE OKPYXKAKOIIEH CPEe/Ibl COCIMHEHUSIMU CePbl (KUCIOTHBIC TOMKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHHUS

2.3

OO6mas xapaxktepucTtuka 31aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHblE CTENEHW OKHUCICHUSA. A30T, paclpoCTpaHEHHE B
npupoe, pusndecKkue U XuMUIeckre cBoiictBa. KpyroBopot azora B mpupoe.
AmMmHak, ero (Qu3Mueckue W XUMHYECKUE CBOMCTBa, MOJIydeHHE U
npuMmenenre. Conn aMMOHHMA, UX (PU3MUECKME W XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakius Ha MOHbI aMMOHHMSI. A30THast KUCIIOTa, €€
noJjiyueHue, pu3ndyeckue U XMMHUecKre cBoicTBa (00mIMe KaKk npeacTaBuTeNs
KjJacca KHUCIOT M cnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyei
aMMOHHUSI B Ka4e€CTBE MHUHEPAJIbHBIX yI00peHHil. XUMHUYECKOe 3arpsi3HEHHe
OKpY’Karollel cpesibl COeTUHEHUIMH a30Ta (KUCJIOTHbIE JOXK/IH, 3arps3HEeHUe

BO3/yXa, I0YBBI U BOJJOEMOB)

2.4

docdop, anorponHsie MogudpuKanuu gochopa, GpuznIeckue U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, (usudeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnbl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHA. YTIEpOA, aLUIOTPOIHbIE
Mou(UKaIMK, pacHpoCcTpaHEHUE B Ipupone, (U3NYECKHe U XMUMHUYECKHE
cBoiicTBa. Ancopbuus. KpyroBopot yriepona B npupoje. OKCuabl yriepoaa,
X (U3NYECKHe M XMMUYECKHE CBOMCTBA, JAECHCTBUE Ha JKUBBIE OPraHU3MBbI,

MOJIY4YCHHUC U IPUMCHCHUC. OKOJIOTUYECKHE HpOGHeMLI, CBA3aHHBIC C OKCHAOM




yraepoaa(lV); rumore3a ri1006ambHOTO TOTEIUICHHUS KJIMMATa; MAPHUKOBBIN
a¢ddext. YronpHas kuciora U e€ coiM, UX (PUINUYECKHMEe U XUMHUYECKUE
CBOICTBa, MONydeHHE U MpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

2.7

2.8

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, STHJEH, alleTWIEH, 3TaHOJ, IJULEpPUH, YKCyCHas
kucnora). Ux cocraB u xumuueckoe crpoeHue. llonsarue o Ouosornuecku
BO)XHBIX BEILECTBAX: XHpaxX, OesKax, yrJIeBoJaXx — U HUX POJIM B KU3HU
yeyioBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX M HEOPraHWYeCKUX

COE€IMHEHUN

Kpemuuii, ero Qu3nueckue ©u XUMHUYECKHE CBOMCTBA, TOJY4YCHHUE U
npumenenue. CoeHeHUsT KpeMHuUsl B npuponae. O0mue npeacraBieHust 00
okcune kpemuusi(1V) u kpemuueBoi kucinore. CHIIMKATHI, HX UCIOJIb30BAHUE
B OBITYy, MEIUIMHE, TPOMBINIUICHHOCTH. BakHEHIHe CTpoUTeIbHBIC
MaTepHualibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, jkene300eToH. [Ipobiembl
0C30MMacHOTO MCIOJIB30BaHUS CTPOHMTEIHHBIX MATEPUANIOB B ITOBCEIHEBHOMN

KHN3HHU

XUMHUUECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISHOW KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIMI HA XJIOPHI-
UMOHbl U HaONIOJeHHE MNPU3HAKOB MX NPOTEKAHUS; OMBITHI, OTpakarollue
¢duznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB M UX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE ¢ O0Opa3liaMH XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C OOpa3laMu cepbl M €€ COCTUHEHUSIMHU
(BO3MOKHO HCHOJb30BAHUE BHJIEOMATEpUAIOB); HAOIIOJEHUE Ipoliecca
oOyTJIMBaHUS caxapa MoJl JIeiiCTBUeM KOHLEHTPHUPOBAHHOM CEpHON KUCIIOTHI,
U3Yy4YE€HHE XUMHUYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, IPOBEACHNE
KayeCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TNpu3HaKa eé
MPOTEKaHUs; O3HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MHCIIOB30BaHUE BHICOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YA0OpEHUH; TTOTyIeHHE, COOMPaHe, paclioO3HaBaHUE
Y U3YYEHHE CBOMCTB aMMHAKa; IPOBEJICHNE KAaUECTBEHHBIX pEaKLUil Ha UOH
aMmMoHMST U (ochaT-MOH M HU3ydyEHUE TMPHU3HAKOB HX IPOTEKaHMUS,
B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEPHAIIOB); M3YyYEHHME MOJENECH KpUCTAUIMYECKUX

peméTok anMmasa, rpadura, QymnaepeHa; O03HAKOMIJIEHHE C TPOLIECCOM




3.1

3.2

a71copOIMK pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IPOTHBOIa3a; MOJy4eHHe, cOOMpaHue, paclo3HaBaHUE U M3Y4YEHUE CBOMCTB
YIJIEKHCIIOTO Tasa; MpOBeIeHHE KadeCTBEHHBIX peakuuid Ha KapOoHAT- H
CHWJIMKaT-HOHBl M W3Y4YCHHE IPU3HAKOB HX IPOTEKAHHS; O3HAKOMIICHHE C
IIPONYKLIHMEH CHJIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHUE YKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BaxkHele HeMeTaluIbl U UX COCIUHCHUA»
MeTamisl ¥ BX COCAUHECHUA

OO0wast XapakTepuCcTUKa XUMHUYECKHUX 3JEMEHTOB — METANIOB HA OCHOBaHWUHU
ux nosiokeHus B llepuogmyeckod cucreMe XMMHUYecKuXx dsaeMeHToB [I..
Menneneesa u ctpoenust atromoB. CTpoeHHe MeTaIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIMdecKass pemerka. OJNEKTPOXUMHUYECKUN psil

HaHpH)KeHI/Iﬁ MCTAlJIOB

Ou3nyecKkue U XMMHUYECKHe cBoiicTBa MeTasmioB. OOIIMe crnocoObl MOTy4eHHs
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITIOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

3.3

3.4

3.5

[Ilenouynsle MeTaybl: MoslokeHHE B [leproguyeckoil cucTeMe XMMHYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHrnE UX aTOMOB; HAXO0XKJICHHE B IIPUPOJIE.
dusnyueckue U XMMUYEeCKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCHuabl
U TUAPOKCHUABI HATPHUA W KaJuAd. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

[llenoyno3eMenpbHBIE METAIBI MarHuii W KalblUM: IIOJIOKEHHE B
[Iepnoanueckoit cucremMe xumuueckux oanemeHroB JI.MI. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXXJeHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi W Kaublus. BakHelmne coenuHEeHHs] Kaublus (OKCH],

TUAPOKCHU, con). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

AmomuHuii: nonoxenue B llepuonnyeckoil cucreMe XUMHUYECKUX HJIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpuponae. Ousznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHA. AMQOTEepHbIE CBOWCTBA OKCHAA U

TUAPOKCH]IA AITFOMUHUSA

3.6

Keneszo: nonoxenue B [lepnoandeckoi cucreme XuMudeckux 3neMenTon /1. 1.
MenzeneeBa; CTpoeHHE aToMa; HaxoxaeHue B mpupone. Dusmueckue u
XUMUYECKHE CBOMCTBa jkene3a. OKCuipl, TUApOoKcHabl U conu xene3a(ll) u

xkene3a(lll), ux cocras, cBOMCTBA U MOyYeHUE




3.7

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHHUE C 00pa3iiaMy METaJlJIOB U CIIJIaBOB,
uX (QU3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), ocoOeHHOoCTEeH
B3aMMOJICHCTBUSl OKCHJAa KaJbllUd W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWMCTB >KECTKOM BOJIBI;
mpolecca TOpeHHsl jKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKIINI Ha NOHBI
(Maruus, Kameplus, amomuaus, nubka, sxenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IEHUE W OTIMCAHKUE TIPOIIECCOB OKPAIIMBAHUS IIJIAMCHH HOHAMY HATPHS,
Kamusi W Kanblus  (BO3MOXKHO — HCIOJB30BaHUE  BHUAEOMATEPUATIOB);
UCCIICIOBaHNE aM(POTEPHBIX CBONCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; pEelIeHre SKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «BakHelne MeTaibl

U UX COCAUHCHUA»

XuUMHA ¥ OKpYXkKarolas cpeaa

4.1

4.2

HoBsie maTepuansl 1 TexHOJOrMU. BemecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YeJloBeKa. XUMHUSA U 310poBbe. be3omnacHoe ucnoab30BaHue BEIIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBas momolib Npu XUMHUYECKUX OXKOTaxX U

OTpPaBJICHUAX

OCHOBBI ~ JKOJIOIMYECKOH  TIPaMOTHOCTU.  XHMHUYECKOE  3arps3HEHHE
okpyxatorieit cpenst [IJIK. Ponb xumuu B perieHn# 5K0JI0rHYECKUX MPOOIIEM.
[TpupoaHble MCTOUYHUKH YTIIEBOJOPOJIOB (YroJyib, HPUPOAHBIN ra3, He(Th),

MIPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIIEHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUYCHUC o6pa3u0B MaTcpHuaJioB (CTCKHO, CIIJIaBbI

METaJIJIOB, MOJIMMEPHBIE MaTEpUAIIbI)




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

Koxa
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

1
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1.2

[Ipencrapnenue:

0 TI03HABAEMOCTH SBIICHHI npupoAbl, IMOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOH HAayYKHM KaK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUIA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

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

o01rero oopa3oBaHus

Bnanenue cucreMoil XMMHMYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

2.1

BaXKHEHIINE XUMHUYECKHE TOHATHSI: XHUMHYSCKHUH OJIEMCHT, aTOM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAsi U MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHHUE, COJb (CPEdHssl), XMMHUYECKas
peaKkuMs, peakUuu COECOUHEHHUS, PEAKIUM PA3JIOKEHMS, peaKluu
3aMellleHus], peakui oOMeHa, TeroBoM 3((deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKHE PEAKLIUU, PACTBOP, MAcCOBasl J10JI1 XUMHUYECKOTO
JJIEMEHTa B COEIMHEHHMH, MaccoBasg JA0JII M IPOLIEHTHas

KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, JJIEKTPOHHBIN CI10H




aToma, aToOMHas OpOuTaji b, PagUyC aTroMa, BaJEHTHOCTb, CTENEHb
OKHCJICHHSI, XUMUYECKas CBA3b, dJICKTPOOTPULIATEIbHOCTD, TIOJISIPHAs
U HEIOJISIpHAs KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAs
CBSI3b, KpUCTAUTMUECKAs peIléTKa (ATOMHAsA, HOHHAs, MeTaJlTMUecKas,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
ANIEKTPOJIUTUYECKAsT JAUCCOLMALMUS, peaKlMU MOHHOro OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHUCJIEHUE W BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMbIE W HEOOpaTUMBbIC DPEAKIHH,
CKOpOCTb XUMHMUYECKOM peakuuu, kartanusatop, IIJIK, kopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHUH: 3aKOH COXPAaHCHUSA MACChI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBaA

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XUMHUH:  ATOMHO-MOJIEKYJSIDHAs — TEOpHs,  TEOpHs

SHGKTPOHHTHHGCKOﬁ AJucconrannmn
Bnangenue ocHoBamMu XHUMHYECKON I'paMOTHOCTH, BKJIIO‘laIOHIeﬁi

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIC BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  TMPHUPOTHBIX  HCTOYHHUKOB
YII1€BOAOPOAOB (YIJisl, IPUPOJIHOTO ra3a, HepTH) B OBITY, CETHCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YeJOBeKa;  yMEHUe
MPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CpENY

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUX

y4eOHBIX MPEIMETOB

3.3

HaJIM4Yue OMbITa PabOTHI C PA3IUYHBIMA UCTOUHUKAMU UH(QOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUCE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O B€HOIECTBAX, HUX
MNpEBpaAllICHUAX W  [MPAKTHYCCKOM  IIPUMCHCHHUUN u YMCHUC

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO'H03HaBaTeJ'II>HBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XUMHHU JUTSL COCTABICHHS (POPMYIT HEOPTaHMUYECKUX BEIECTB,




YpPAaBHEHUN XUMUYECKHX pPEaKkLMi; OCHOBAMH XUMHUYECKOHN
HomeHnkatypsl (IUPAC u TpuBHanbHOI)

YMeHHe 00BSCHATH CBS3b IOJIOKEHUS JJIEMEHTA B HepnonnquKoﬁ

CUCTCMC C YHCIOBBIMU XAPAKTCPHUCTUKAMHU CTPOCHHUA ATOMOB

5 XUMUYECKHX DJIEMEHTOB (COCTaB W 3apsija szpa, OOIIee 4YHUCIIO
AJIGKTPOHOB), PACIpPEACICHUEM DIIEKTPOHOB TIO0 JHEPTreTUYCCKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPHOIOB, KT U KaJIbIUS
IIpencraBienue O  MEPUOJUYECKON  3aBUCMMOCTU  CBOMCTB
XUMHYECKUX JIEMEHTOB (paguyc aToMa, 3JIEKTPOOTPUIIATETHHOCTS ),

6 MPOCTBIX M CIOXHBIX BEIIECTB OT IIOJIOKEHUS DJEMEHTOB B
[lepuonnueckoii cucreme (B MajblX [MEPUOAAX U TJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHYSCKHE DJICMCHTEI

7.2 HEOpraHUYECKUE BEleCTBa

7.3 XUMUYECKHUE PEaKIINU

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTENICHh OKHUCJICHHS XUMHUYECKHUX DJIEMEHTOB, 3apsi]

' HOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUIl KPUCTAJUTMUECKOH CTPYKTYpHl B

' COCIUHEHMSIX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEMIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, ammas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHA, MarHHMH,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (Boia,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJBI W THIPOKCHJIBI

9.9 metaimoB |-l1A rpynmn, amromunus, meau (1), nunka, xenesa (11 u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pocdopa (111
u V), cepol (IV u VI), cepHucras, cepHas, a30TuCTas, a30THasd,

dbocdopHas, yrojipHasi, KpeMHHEBAsK KHCJIOTA U UX COJIH )




MPOTHO3UPOBATh M  XapaKTEpU30BaThb CBOMCTBA BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHUSI
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISTh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peakiuii HFOHHOTro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyImim) HEOPraHUYECKUX BEUIECTB
104 MOJTBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXK /Ty HUMH
11 YMeHue BBIYUCISTD (MIPOBOUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpPaBHEHUSM XHMHYECKUX PEAKIUH W HAXOJHUTh KOJIHYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
121 U3MEpeHHE, YIKCIIEPUMEHT, MOJICIIMPOBAHNIE) TIPYU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHHH; yMeHue c(hopMynmupoBaTh HpodieMy H
MIPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCyA0H U JabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU 0e30MmacHOTo oOparteHus c BEIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEIHEBHOM KM3HU, MTPABUIIAMH TTOBEJCHHS B
123 HEeNsIX cOepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIbI;
' MMOHMMaHHe BpeJa (OIMMacCHOCTH) BO3JICHCTBHS HA JKUBBIC OpPTraHU3MBbI
onpeaenEHHBIX BEIIIECTB, croco6oB YMEHbIIICHUS u
MIPEIOTBPAIICHHS X BPEIHOTO BO3ICHCTBHS
13 Hannuue mpakTH4eCKUX HABBIKOB TUTAHUPOBAHUSI M OCYIIIECTBICHHS

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:
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HU3YUCHUC n OIIMCAaHUC (1)PI3PI‘I€CKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMU SABJIICHUSAMU, OIIBITHI,

WJUTIOCTPUPYIOLTUE TPU3HAKU MPOTEKAHUS XUMUUECKUX PEaKIIUi

13.2

U3y4eHHe CIIOCO00B pa3eieHus cMecel

13.3

13.4

NOJy4eHHUE KHUCIOpOJa M M3YyYEHHE €ro CBOMCTB; IIOJIY4EHUE
BOJIOPOJIa M U3YYCHHE €r0 CBOMCTB; MOJyYEHHUE YIIIEKUCIIOro ra3a u
U3Y4YEHHE €ro CBOMCTB; IIOJyYEHHUE aMMHUAKa U M3yYEHHUE €ro

CBOMCTB

MPUTOTOBJICHHUE PACTBOPOB C OMpeneaEHHOW MaccoBOW JoJeit

pacTBOPEHHOTO BEIIECTBA

135

13.6

13.7

IPUMEHEHHE  HMHJAMKATOpPOB  (JlakMyca,  METWIOpaHXka M|
denondranenna) g OnpeneieHus XapakTepa Cpeibl B pacTBopax

KHUCJIOT U ILIeJIoYei

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAJIaMH,
OKCHIAMU  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOrO0 MeTaula JAPYTMM M3 pacTBopa COJH;
UCcleIoOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHUIOB ATIOMUHUS U

[IUHKA

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTPOHI/ITI/I‘ICCK3${
JAUCCOLIM AL, «BaxHelmye HeMeTaulbl U HX COCOAUHCHUSAN,

«Baxkneiinme MeTayuIbl 1 UX COEINHEHU

13.8

14

141

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs Peakluii HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
NPUCYTCTBYIONINE B BOAHBIX PACTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHHSI, MarHHS, KAJTBITHS, ATFOMUHIS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA
YMenue:

NpEACTABIATE PE3YIbTATBI JKCIICPUMCHTA B ®opMe BBIBOOB,
J0Ka3aTCIbCTB, l“pa(bI/IKOB u Ta6JII/II_I U BBIBJATH SMIIMPHUYCCKUC

3aKOHOMECPHOCTH




YCTaHaBJIMBATb CBs3HU MCKAY PCajIbHO Ha6HIOIIa€MBIMI/I
14.2 XUMHUYCCKUMHU SABJICHUSAMH MW IIpoHecCaMHu, IPOUCXOAAIIUMU B

MaKpo- U MUKPOMHUPE, 0OBACHATH IPUUUHBI MHOTOOOPa3usl BEIIECTB



HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

1
1.1

1.2

[TepBoHavYaIbHBIC XUMUYECKUE TTOHSATHUS
YucTteie BemecTBa 1 cMecu. CrIocoOBI paszielieHus: cMecei

ATOMBI U MOJICKYIJIBI. Xumudaeckrue »jaeMeHThl. CHMBOJIBI XHMHYSCKHX

9JICMCHTOB. HpOCTBIe 1 CJIOKHBIC BCIICCTBA.

1.3

1.4

1.5

1.6

Xumuueckass Gopmyna. BaneHTHOCTb aTOMOB XHMHUYECKHX 3JEMEHTOB.

CreneHb OKUCIECHUS

3aKOH TOCTOSHCTBA cocTaBa BewlecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHocuTenbHAsE MOJEKyJspHas Macca. MaccoBas J0Ji1 XHMHUYECKOTO
3JIEMEHTa B COCIMHEHUH

KomnuecTBo BemecTBa. Monb. MosipHas macca. MoJisspHbIi 00BEM ra3oB.
B3anmoCBA3b KOJIMYECTBA, MACChI U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
Pu3nuecKre U XUMUYECKHUE ABJICHUS. XUMHUUECKas peaklus U e€ MpU3HaKu.

3aKOH COXpAaHEHHS MACChI BEILIECTB. XUMHUECKHE YPaBHEHUS

2.1

2.2

2.3

[Iepnonnueckuit 3akoH u [lepuonnyeckas cucreMa XUMAYECKHUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHre aTOMOB

Ilepuognueckuii 3akoH. Ilepuonnyeckas cucreMa XUMHUYECKUX JIEMEHTOB
JI.1. Menneneesa. Ileproabl u rpynmbl. @U3NYECKHil CMBICIT IIOPSAIKOBOTIO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI 2JICMCHTA

Crpoenue aromoB. CocTaB aroMHbIX dAnep. M30Tonbl. DIEKTPOHBI.
CtpoeHue »>JIEKTPOHHBIX OOO0JIOYEK aTOMOB TMepBhIX 20 XUMHUYECKUX

aneMeHToB llepuoanueckoii cucremsl .M. Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB IIEPBBIX
TpEX MIEPHOJIOB, Kanus, KaJIbLUs (paaunyca aTOMOB,
ANEKTPOOTPHUIATETLHOCTH, METAJNINYECKUX M HEMETAIITMYECKUX CBOMUCTB) U
UX COEAVWHEHHH B COOTBETCTBUU C TIOJOKEHHUEM DJIEMEHTOB B

[Iepnonnueckoil cucTeMe U CTPOCHUEM X aTOMOB

Ctpoenue BelecTa

3.1

Xumuueckasi cBsi3b. KoBajeHTHas (TIONsIpHAsT W HETOJSPHAs) CBS3b.
DNEeKTPOOTPULIATETbHOCTh XMUMHYECKUX d3JIeMEHTOB. MoHHas CBS3b.

Merannuueckas CBSI3b




3.2

Tunel KpuCTaIUIMYECKUX PEMIETOK (aTOMHas, MOHHAs, METaJUIM4ecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIUTMYECKON PEIIETKY U BUJA

XUMHUYECKOH CBI3U

4.1

Baxwnelinme npencraBuTeln HEOPraHMYECKUX BemecTB. Hemeramisl 1 ux

COCIUHECHUA. MeTamisl 1 uX COCIUHCHUA

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUECKUX COCIMHEHUI: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
Hecosieo0pa3yrolye; OCHOBaHHUH (IIENOYN U HEPACTBOPUMbIE OCHOBAHMSA);
KHCJIOT (KUCIIOpOJICO/IepkKae U OCCKHCIOPOIAHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIeH (CPeIHUX U KUCIIBIX)

4.2

4.3

4.4

@uU3NYECKMe M XMMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOPO/JIa, XJIOpa, KHUCIOpo/ia, Cephl, a30Ta, pocdopa, yriepona, KpeMHH

du3nYeCKre U XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIJIOB: JIUTHS,
HAaTpus,  KaJIus, Mardus W KajbUWs,  QJIIOMHHHUA,  JKeJe3a.

DAEKTPOXUMHUYECKHUH Psi/I HAIPSHKEHUN METAIIOB

dusnyeckue W XHUMUYECKHE CBOMCTBa BOJOPOAHBIX COC,I[I/IHCHI/Iﬁ

HEMETAJUIOB: XJIOPOBOJIOPOA, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusnyeckre 1 XUMUIECKUE CBOWCTBA OKCUI0B HeMeTaiuioB: cepsl (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(lV).

[Tonyyenue OKCHI0B HEMETAILIOB

4.6

Xumnueckue cBoiictBa okcuoB: MetawioB |A—IIIA rpymm, nuaka, mequ(ll) u

xemesa(ll, 11). [TomyyeHre OKCHIOB METAIIJIOB

4.7

XUMHYECKHE CBONCTBA OCHOBAaHMW W aM(OTEPHBIX THUAPOKCHIOB (Ha
puMepe TUAPOKCHIOB allFOMUHUS, Kene3a, IMHKa). [lonyueHne ocHoBaHUM

1 aM(pOTEPHBIX TUAPOKCUIIOB

4.8

4.9

4.10

O6mue XUMUYECKHE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOJIHOM,
CEepOBOJOPOAHOM, CEPHUCTOM, CEPHOI, a30THOH, (hocPopHOI, KpeMHHEBOIA,
yronbHON. OcoOble XMMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CEpHOU U

a30THOM KucnoT. [lonydeHnue Kkucior
OOue xuMu4Yeckre cBoiicTBa cpenHux coneil. [lomydyenue coneit

HOJ’IY‘{CHI/IC, CO6I/IpaHI/IC, pacino3dHaBaHmue BOAOPOAa, KMCIIOpOJad, aAMMHAKa,

YTIIEKHCIIOTO Ta3a B JIAbopaTopuu

411

HOJ’IY‘ICHI/IC aMMHakKa, CCpHOfI U a30THOH KHCIOT B IMPOMBIIIJICHHOCTH.

OO6mme cmocoOb! MOTYyYEHUS METAJIIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHUYECKUE PEAKIUU

5.1

5.2

Knaccudukanus XMMUYECKMX peaKIHid MO pa3lIW4YHbIM IMPU3HAKAM: IIO
YUCIIy W COCTaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENEeHEH OKHUCICHHSI XUMHUUECKHUX AJIEMEHTOB

TemnnoBoii 3¢ hekT XUMUYECKON peakuu, TEPMOXUMHUECKUE ypaBHEHUSI.

DK30- U 3HI0TEpMUYECKUE peaknuu. TepMOXUMUYECKUE YPABHEHHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. Oxucnurenu u
BOCCTaAaHOBHTCIIN. Hpoueccm OKHCJICHHSA U BOCCTaAaHOBJICHHU. BHCKTpOHHBIﬁ

0aaHC OKUCIIMTEIbHOBOCCTAHOBUTEIBHON pPeaKIuu

5.4

Teopust  DJIEKTPONIMTUYECKOW  Aauccouuanuu.  KaTWOHBL,  aHUOHBI.
DNEKTPOIUTHl W HEINEeKTPONUThl. CHIIbHBIE U CIa0ble SIEKTPOIUTHI.

CreneHp IUCCONUAAN

5.5

Peaknmm woHHOTO OOMEHAa. YCIIOBUS TMPOTECKAHWS PEAKIMA WOHHOTO

O6MeHa, IIOJIHBIC U COKpaI_HéHHLIC HWOHHBIC YPAaBHCHUSA peaKI_II/Iﬁ

XHMHMS ¥ OKpYXarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM XKM3HU 4eloBeka. besomacHoe
UCIIOJIb30BaHUE BEUIECTB M XMMHMUYECKUX peakUuil B 1a00OpaTopuu U OBbITY.
HepBas[ IoMouib IMpru XUMHYCCKUX OKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKAIIIeH cpeasl (KUCIOTHBIC JOXK[IH,
3arps3HEHUE MOYBbI, BO3yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAIIEHUS
[Ipenenvnas nomyctumast koHueHtpanus semect (IIJIK). Pons xumun B
PELICHUH HKOJIOTHYECKUX MpobdieM. YcuiieHHe NapHUKOBOrO 3(dexTa,
paspylieHre 030HOBOIO CII0s

6.3

[Ipumenenue cepsl, azota, hocdopa, yriepojaa, KpeMHUS U UX COEAMHEHUN
B OBITY, MEIULIMHE, TIPOMBILIUIEHHOCTH U CEITLCKOM X03stiicTBe. [Ipumenenune
METAJIJIOB U CIUIaBOB (CTallb, YYT'yH, AIOPATIOMUHUN, OpoH3a) B OBITY U
HOPOMBIIIJICHHOCTH UX coeauHeHuil. IloHATHE O KOppO3UM MeETalIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4

6.5

7.1
7.2
7.3

[IpupoaHble UCTOYHUKHU YTJIEBOJIOPOAOB (yroiib, MPUPOAHBIN Ta3, HEPTH),
MPOAYKTHI UX NepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

[lepBoHavanbHBIE TIOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriaepojna (MeTaH, 3TaH, STWIEH, alleTWIEH, ATAHOJ, TJIMUEPUH, YKCYyCHas
kuciota). [loHsTHe 0 OMONOTMYECKH BaKHBIX BEIECTBAX: KHpaxX, Oeikax,
YIJI€BOAAX — M UX POJIM B XKM3HH YEJIOBEKA

Pacuérrr:
o GpopmynamM XUMHUYECKUX COeTUHEHUN
Macchl (MaccoBOii) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHUYCCKUM YPABHCHHUAM




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Ne | Xumusa Knacc | U3paTeabCcTBO T'on
U3TAHNUS
["abpuensn O.C., Octpoymos WU.T'.,
1 CrnankoB C.A.. Xumus. 8 Tpocemenne 2024
a6pmensu O.C, Ocrpoymos WU.T'.,
2 CrnankoB C.A.. Xumus. ? Tpocemenne 2025

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

YMK k yuyeOHUKaM

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmuoteka LIOK https://m.edsoo.ru



https://m.edsoo.ru/
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