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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, MPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON padoueii mMporpaMMbl BOCIIUTAHUS
U C Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUA» B
oOpasoBaTeabHbIX opraHu3amnusax Poccuiickoit denepanum.

[Iporpamma 1mo XuMuu Aa€T MOPECTaBICHUE O IENsAX, OOIIel CcTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
peaMera, YCTaHABIIMBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHueE,
MpeAyCMaTPUBAET PACIPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, ONPEAEIACT KOJWYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEebHOU
IporpamMMbl HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEHHOCTH O0O0YyYaromerocss Mo OCBOCHHUIO
y4e0HOTO COJIepKaHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaronierocsi, €ro MpeACcTaBICHUI O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UTpatOT (POpMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUs TiI00aTbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEMU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJTIOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCSl;



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

JlanHble HampaBlieHHS B OOYYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeaMeTa, KOTOPbIM  SBISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare €
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATHN O XUMHUYECKOM JIEMEHTE U BEILECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl IO MPUHLHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIUPUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEOBATEIBHO OT OJAHOTO
YPOBHSI K IpyroMy, BBINOJIHSAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOITYYEHHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKOW COCTABIIAIOIIEN HAyYHON KapTUHBI MUpPA B JIOTUKE
€€ CUCTEMHOM IPUPOJIbI, HEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM MPOUCXOJUT C NMPUBICYECHUEM 3HAHUU W3
paHee M3YyYCHHBIX Y4YEOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 5-7
KJIACCh» U «Du3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3a1a4a
y4e0OHOTro MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XUMUYECKUX 3HAHUM —
BaXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMN, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKkTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAayYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIIECTB U XMMHUYECCKUX PEaKIvii, B
GbopMHpPOBAHNUY U PA3BUTUH MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKON ACSITENbHOCTA, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOW KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl BaKHOE
3HaYCHHE MPUOOPENTU TaKUE 1IN, KaK:

— (GOpMHUpOBaHHE WHTEIUICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUss Ha  CHCTEMaTHYEeCKOE MpUOOIIEeHUE
O0yJarommxcss K CaMOCTOSITEIHHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, COCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHLHOCTH, MO3HAHWUS M CaMOTO3HAHUSA, KIIOYEBBIX
HABBIKOB (KJTFOUECBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE [IJIS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSCHATH W OIICHUBATH SIBIICHUS
OKPYXAIOIIEr0 MHpA, WCIOJBb3YsS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YUCHHUU
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHUM JJIS BBIPAOOTKH HSKOJIOTHYECKU
1e71Ieco00pa3HOTO TOBEJICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMS OOIEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWISI U HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmero odpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHWS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAsS
MOJIEKYJIIpHas Macca. MaccoBast J0J11 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€IUHUI BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

du3nyeckne U XMMUYECKUE SBJICHUS. XMMHUYECKAsl peakus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BEUIECTB. XUMHUYecKHe ypaBHeHUdA. Kiaccudukaus
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3JI0KEHUs, 3aMEIICHHs], 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHUE
¢busnueckux (MJJaBJI€HUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHU, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3esICHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOU
CONMM, HaONIOACHHE W  OMNHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IIapOCTEepPKHEBBIX).

Ba:xkueiiue npeacTaBUTe M HEOPraHMYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BenlecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (uU3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B NpUpozeE,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyyeHus. Kuciorsr
Y COJIH.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpupoZie U B KU3HU 4eloBeKa. KpyroBopoTr Boabl B IpUpPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxainusa neopranuueckux coenuHeHuid. Oxcuzapl. Knmaccudukaims
OKCHJIOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccupukanuss oCHOBaHMM: MIEIOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psn aktuBHoctm metamnoB H. H. bekerosa.
[TonmydyeHune KUCIoT.

Conu. HomeHnknarypa coseil. @U3nYecKre U XMMHYECKHUE CBOWMCTBA COJICH.
[Tonmydyenue conen.

['eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:

Ka4E€CTBEHHOE OIPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W WM3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCU0B U OITUCAHUE
UX CBOWCTB, MOJYy4YEHUE, COOMpaHHUE, pACHO3HABAHME W U3YYEHUE CBOMCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbLIMeM) (BO3MOXXHO  MCIOJIb30BaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAaHNMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUS
OKpacCKH UHIMKATOPOB B paCTBOPAX KUCIIOT U LIEJIOYEH, U3YUEHHUE B3aUMOICUCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEWUTpaIu3aluy, NOJYyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYyTUM U3 pacTBOPA COJIM, PEIICHHUE DKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME
«BaxHeiine K1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckuii 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHne arTomMoB. XHMHYECKasi CBf3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEJIbHbIC PeaKIIUH

[lepBble TOMBITKH KIAacCU(UKAIMKM XUMHUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJIHBIX JJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnogmueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
U. MenaeneeBa. Kopotkonepuoanas u JiuMHHonepuoanas popmel [lepuogunueckoi
cucteMbl xumudecknx snemeHToB . WM. MengeneeBa. llepuoabl W TpyIIibL.
PU3NYECKAN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnsl. DnexkTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS pajJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U IEpUOJaMm.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBasieHTHas (MOJsipHAs W HEMOJSpHAas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHN. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
IMAPOKCUIA LMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU WM3YYEHHM XMMHM B 8 KJlacce
OCYILECTBISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (aKT, THIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, TePUOIUIHOCTh, HAOJI0IEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsll, BELIECTBO, TENO, O00BEM,
arperaTHOE COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE IIOPO/IbI, TOJIE3HbIE
HCKOMAaEeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3axoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIUSI, KAIBIUSA U UX COSAUHECHUM
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeraoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckOpoCcTHM XUMUYECKOM peakuuu. lloHsTHe 00 00paTUMbBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTe 0 XuMruyeckoM paBHOBecuU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIHHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCIOJB30BAHMEM  METOJNa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp auccounanui. CHUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB M HEMETaUIOB (rpadura M anmasza), CIOXKHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICUCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUIEO MAaTEPUATIOB), MPOBEJIEHUE OIBITOB, HIUIIOCTPUPYIOIINX
NPU3HAKK TNPOTEKAHMs] peakuid HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbl), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpEeHUe, peakiuu pasyIoKeHHUS,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  TOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeinHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nMueckue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMu, wienodamu). Xuopoonopod. ConsHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPOJIa Ha OPTaHU3M YeJIOBeKa. BakHelre X10puabl U UX HAX0KICHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPO1a
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (00IIME KaK MPEeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUECKUE pPEeaKIiu, JeKallue B OCHOBE
IPOMBIIIJIEHHOTO CIIocO0a IMOJIyYE€HUs CEpHOM KUCIOTHL. IIpuMeHeHue cepHOi
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIoLEl Cpelbl COECAUHEHUSAMH Cepbl (KHUCIOTHBIE OKIU, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
bu3ngecKue U XUMHIecKkue cBoiicTBa. KpyroBopor a3ora B nmpupoje. AMMHAK, €T0
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHrue HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, aTOTPOIHBIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxkeun gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJyUYCHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTCTICHN OKUCIICHUS. Y TIIEpO/I, ATTIOTPOITHBIC MOTU(DUKAITUH,
pacrpocTpaHeHue B npupoje, Gu3n4eckue U XUMHUYECKUE CBOMCTBA. ACOpOIus.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3Myeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3MBI, T[OJy4YeHUE U
npUMEHEHUEe. DKOJIOTHYECKHe MPoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUI0TEe3a TJ00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KACIIOTa U €€ coiM, UX (PU3MYecKue M XUMHUYECKHE CBOWCTBA, TOJYyYCHHE M
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJIEHHOCTH M CETbCKOM XO035HCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TAHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJii B OKM3HM 4YeloOBeKa. MaTepuallbHOE CIMHCTBO OPraHWYeCKHX M
HEOPTaHWYECKUX COCTMHCHUH.

KpemHwmii, ero ¢usnyeckue W XHMHUYCCKHE CBOWMCTBA, IIOJIYYCHHE W
npumeHenue. CoenuHeHust KpeMHus B nmpupojie. O01mure npencraBieHus 00 OKCue
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBINIUICHHOCTH. BakHEHIMe CTpoHWTENbHBIE MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macCHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE OOpa3IOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAU€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHUE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)karomme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPU 0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3IaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Yy4EHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHOW PEAaKIMU Ha CyJb()aT-HOH U HAOIIOJCHUE ITPU3HAKA €€
MpPOTEKaHUs, O3HAKOMJIEHUE ¢ (DU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), 00pa3liaMu a30THBIX
U GocopHbIX yAOOpEeHHUH, NoaydeHue, coOupaHue, paclo3HaBaHUE U H3Y4YECHHE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEeHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPUAIIOB), HW3YYCHHE MOJENIEH KPUCTAUIMYECKUX PpEIIETOK anMasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOIIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, IOJyYEHUE,
coOupaHue, pacrio3HaBaHWE W U3YYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CHJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJICHME C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJa4 MO TeMe «BaxHeWlne HEMETauIbl U HUX
COETUHEHUS.

MeTaJiibl 1 X COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — META/UIOB Ha OCHOBaHHUH
ux nosiokeHuss B llepmommueckor cucreme xumuyeckux siemeHtoB . U.
MenaeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTauoB. OU3nyecknue U XUMUYECKHUe CBOMCTBa MeTaiioB. Oomue
criocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounbie MeTambl: nonokeHue B [leproanueckoil cUCTEME XMMHUYECKUX
anemeHToB . 1. MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouyno3emenbHblE METAUIBI MAarHMM W KaJbLWW: TOJOKEHUE B
[lepnonuueckon cucremMe xumuueckux anemMenToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. PU3HuecKre U XUMHUYECKHE CBOKWCTBA MarHus



KaJibI[usl. BaxkHeiiime coefuHeHUs! KanbIus (OKCUI, TUIPOKCUI, colin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckon cucreMe XMuMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. PuU3MUYECKUe WU
XUMHUYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (11) u xemnesa
(III), ux coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHME ¢ o0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHNE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HA MIOHBI: MarHUs, KaJIbIMs, aJTFOMAHMS, [TUHKA, skenne3a (II)
u xenesa (II), menu (II), HabGmromeHNE M OMHMCAHWE IIPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METAaJlJIbl U UX COCMHCHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJI30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTs, nanee — [1/1K). Ponb xumMuu B peneHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MpU M3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 WCIIONB30BAHUE KaK OOIMMX €CTEeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, TEpPUOANIHOCTb, HaAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIIBI,
PaANOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUYECKUI 3apsi, IPOBOIHHKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKas]
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COIHIIE.

buonorusi: ¢orocunHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE TOPObI, OJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIEeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNH O0YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCS CUCTEMOM IO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacUIMpEHHE OIBbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOr0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJelHi0, MOHMMAaHWS 3HAYEHUsS XUMUYECKOHM HAyKW B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakIaHCKOro BOCIIMTAHMSA:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOMH, yd4eOHOMCCIIEJ0BATENBCKOM, TBOPUECKON U IPYTUX BUIAX AEITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIMIOJTHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 33J]a4, BBITOJIHEHUH XUMHYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE TIOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM PpEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JJI1 TIOHUMaHUsSI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOIBI, B3aMMOCBSI3AX YEJIOBEKa C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3THX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHbIE HAa MMOJIYYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbI, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYyYCHHMIO M TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH Tpu  OOpallleHUH ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 TpyJa pa3aIudHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX  3HAaHUM 1O  XHMHH, OCO3HAaHHBIA  BBIOOD
WHJMBUAYAJLHOU TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOro0 BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GbU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMHH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAKOUIEN TTPUPOIHON CPEIOU, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHSI, TPUHITHTI,
runore3a, (¢akT, CHUCTEMa, TIPOIECC, OHKCIEPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



Hay4YHOW KapTHUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEpHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJacCU(PUKAIIUU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSITH B TIPOIECCEe TMO3HAHMUS TOHATUS (NIPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHYECKON Peakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1a4, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3YyUaEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeliCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl JOPMUPOBAHUS TUIIOTE3BI TTO TIPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

PUOOPETCHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W TIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMmyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c unopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOIYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHWBATH MPOTHBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIa, TPUOOPETEHHE OTbITa B
o0nacTh UCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpON aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4l HECIO0KHBIMU CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa Ha COCTOSIHHE OKPYKAloLEeHd MNpUpPOIHOU
Cpellbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHUSL  NPEJCTaBIATh  NOJYYEHHBbIE  pPE3yJbTaThl  ITO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUs Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIHWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIaracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO JaHHOW deaepanbHONH pabouell MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JEUCTBUM, BHUAbl JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETALNH, TIPEOOPA30BAHUIO ¥ MPUMEHECHUIO B PA3TUIHBIX YICOHBIX U HOBBIX
CUTYyaluUsIX.

K xonIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JI0KEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BON 2h(EKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CII0N aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKMCAHUU BEILIECTB U UX MPEBPAIICHUIH;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJioxkeHusi B llepromuueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynmna)», mManbsie u
OOJNbIIME TIEPHOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummudeckmx osaementoB I .
MeHnnieneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCII0 JIEKTPOHOB U
pacrmpezielieHue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPK/Iasi OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHYECKMX NPEBpAIlCHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo 3JeMeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHHUIO
XUMHYECKON PEaKLINH;

PUMEHSATH OCHOBHBIE OTIEPAIlMU MBICITUTEIBHON ACSITENFHOCTH — aHAN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccuukaiuio,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBA3€M — Ui HU3Y4YEHHs] CBOWCTB
BEUIECTB M XUMUYECKUX pEaKklud, eCTEeCTBEHHO-HAYyYHbIE METO/IbI
MO3HaHUS — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIeI0BaTh MPaBUJIaM MOJIb30BaHUS XUMUUECKON MOCYA0N U TaOOpaTOpPHBIM
o0oOpyZ0oBaHMEM, a TaKXe TmpaBuiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKUUSMU IO BBIINOJHEHUIO J1abOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCOBOM J10JIell pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATH M MPOBOAMTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C IOMOILbIO UHJIUKATOPOB (JAKMYC, (eHON(PTAICHH, METUIOPAHK

U pyTHeE).

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

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKIlisi, XUMUYeCcKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, J3JEKTPOIUTHYECKAS IUCCOLMALMSA, PEAKIHH HOHHOIO
oOMeHa, KaTauu3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (koBajIeHTHAaH, HMOHHas,
MeTaJlTn4YecKas ), KpucTaindeckas peneTka, Koppo3usi METaJJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKINH, MPEACIBbHO JIOMYyCTUMas KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH 3TH MOHITUA MPU OMTMCAHUHU BEIIECTB U UX MPEBPAILCHUI;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB M YPABHEHUN XMUMHUYECKUX PEAKITUA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynaMm, BHI XUMHUYECKON
CBs3U (KOBaJCHTHAs, WOHHAS, MeTaUIMYecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akoHa J[. M. MenneneeBa wu
JIEMOHCTPUPOBAThL €r0 IOHMMAHHWE: OINHMChIBAaTh U XapaKTepPU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paziuuath TOHATHUS «IJIaBHas moarpymnma (A-rpynmna)y U «mnoboyHas
noarpynna (b-rpynma)», manele u OOJBIINE TEPUOIBI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPHUOIUYECCKOM TabIINIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUUYECKHUX AJIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YUCIO DJJISKTPOHOB U  pacHpeiesieHue UX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpejaenax MallblX MEPHOJ0B U
TJIaBHBIX HOJATPYIH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy W COCTaBy YYaCTBYIOIIMX B PEaKIIUH
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX IJICMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOMIME M CHCIU(DHICCKHEC XUMHYCCKHC
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IeJI04Yel U COJICH, MOJIHbIE U COKPAIIEHHbIC YPABHEHUS PEAKIIUA MOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK]Ty BEIICCTBAMHU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO JjeMeHTa 1o ¢GopMmyse COeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBMIIA MTOJIH30BAHUS XUMUYECKON TIOCYI0U 1 1a00paTOPHBIM
o0opyZoBaHMEM, a TaKXe IMpaBuia oOOpalleHuss C BeEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECCTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3INIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPUI-, OpPOMUI-, HUOAMI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTAaHUIECCKUX BEIICCTR;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEIBLHOM IEATeTbHOCTH — aHATU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CJICICTBEHHBIX CBSI3€H — /I U3yUYEHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peaknmii, E€CTECTBEHHO-HAYYHbIC METOJABl TIO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBBIE)
KonTposabHbie IpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusg — BakHas 00/1aCcTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKON JIeATEIbHOCTH
YyeJIOBEKa
BemecTBa 1 xuMudeckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFQ
peakiuu
Hroro no paszneny 20
Pa3nea 2. BaxkHelilmme npeacTaBuTe/ I HEOPraHUYeCKUX BellleCTB
Bosayx. Kucnopon. ITonsarue
2.1 X pos 6 https://m.edsoo.ru/D5BORTY30
00 okcuaax
Bonopoa. Ionstue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCJIOTaX M COMIAX
Bona. PactBopsl. Ilonsgrne
2.3 a p 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHMAX
OCHOBHBIE KJIaCChI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COCIMHEHU I
Hroro no pazneny 30




Pa3znea 3. [lepuoguueckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMenToB /. U. MenpgesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
[lepuoauueckuii 3aKOH U

[Tepuonnueckas cucrema
3.1 XUMHYECKUX 3JIEMEHTOB /. 7 https://m.edsoo.ru/TCBJBVWEFZ

N. MenneneeBa. Ctpoenue
aroma

XumMmuyeckas CBA3b.
OKHUCIMTEIIBHO-

3.2 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBUTEJIbHBIE
peaxkuu
Hroro o pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHoe Bpems 3 https://m.edsoo.rt/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 > >




9 KJIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIE (U (PPOBBIE)
Kontpoabubie IIpakTuueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3znes 1. BemecTBo 1 XUMHYeCKHEe peaKkuu
[ToBTOpEeHUe 1 yruyOneHue 3HAaHUIA
1.1 P yry 5 1 https://m.edsoo.rut/EQETUT35Z
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OcHoBHBIE 32aKOHOMEPHOCTHU
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PEeaKIIHii
DIEKTPOTUTHYECKAST TUCCOIIUAITHS.
1.3 P A HHat 8 1 1 https://m.edsoo.rt/KODURSOVV
XVMHYECKUE peakllii B pacTBOpax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
OO0mas XxapakTepuCcTUKa XUMHUUECKUX
2.1 t P P 4 1 https://m.edsoo.ru/ZTN1F7001
aneMmeHToB VIIA-rpymnmsl. ["anorenst
OO01mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUYECKUX
2.3 aneMeHToB VA-rpymisl. A30t, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COeTMHEHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
24 aneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUH U UX COSANHECHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

3.1 ‘ OO0uIre cBOiicTBa METAJIIIOB 4 ‘ ‘ https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 ‘ ‘ https://m.edsoo.ru/EFKQW9HZI
Uroro no pazaeny 20
Pasznen 4. Xumus U OKpysKamomas cpeia
BemecrBa 1 maTepuaisl B XKU3HA
4.1 3 https://m.edsoo.ru/TENBWEF7Y
JeoBeKa
Hroro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBHIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos
Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoxa Konrpoabnbie IIpakruueckue
n/n Bcero H3ydyeHusi oOpa3oBaTesibHbIE Pecypchbl
padoThI padoThI
[Ipenmer xumuu. Pois xumun B
1 JKA3HU 4yesoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEILECTBA
[TonsiTHE O METOJIaX TIO3HAHUS B
2 1 https://m.edsoo.ru/9ZJAEW050
XUMUU
[IpakTrueckas padora Ne 1
«IIpaBumna paboThI B
3 1ab0paTOPUM U MPUEMBI 1 https://m.edsoo.ru/LSEW4353D
oOpaitieHus ¢ 1abopaTOpHBIM
000pyIOBaHUEM
YucTele BenecTBa 1 CMECH.
4 . 1 https://m.edsoo.ru/6TME21FW§
Crnioco0nI paznieneHus cMecen
[TpakTnyeckas padora Ne 2
«Paznenenue cmeceit (Ha
5 . 1 https://m.edsoo.ru/K3LSSMCRY
pUMeEpe OYUCTKU MOBAPEHHOM
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLSO4WTBS8
XUMHUYECKUE ATEMEHTHI. 3HAKU
7 (CMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
AJIEMEHTOB
[IpocThie U CIOXKHBIE BENIECTBA 1 https://m.edsoo.ru/DXIBSTJ95
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5




10

11

12

3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB. XUMHUYECKAS
dopmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX IJIEMEHTOB

OTHoOcHUTENbHAsA aTOMHAs Macca.

OTHOCHUTENLHAA MOJICKYJIsIpHasd
macca

MaccoBas 101 XUMHYECKOTO
JJICMCHTA B COCANHCHHNHA

https://m.edsoo.ru/IMC496F X6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV580OMVE

13

14

15

KomnuectBo BemecTtsa. Moib.
MougnspHas macca

dusznyeckre 1 XUMHUUYECKHUE
SIBIICHHS. XUMHUYEeCKast pCaKknusd
HpI/I3HaKI/I " YCIIOBUA

MIPOTEKAHUS XUMUYECKHUX
peakuun

https://m.edsoo.ru/368UNL5Y?2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQOQ5

16

3aK0oH COXpaHEHUsI MaCChl
BellecTB. XUMHUUECKUE
YpaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brrunciaenus konmuecTsa,
MaccChl BEIIECTBA I10
YpaBHEHUSM XUMHUYECKUX
peaxkuuit

https://m.edsoo.ru/LUYQU3EQE

18

Knaccudukanmst xumMmuaeckux
peakiuit (CoeTnHeHNs,
pa3oKeHus, 3aMeIIeHHUs,
obMmeHa)

https://m.edsoo.ru/L480O7LAGB




19

20

21

M. B. JIoMOHOCOB — y4€HBIi-
sHIMKIIoneaucT. O000IIEeHNE U
cucTeMaTu3alus 3HaHui

Kontponbnas pabora Nel mo
TeMe «BeliecTBa 1 XUMHUYECKUE
peaKIum

Boznyx — cmech rasos. Cocras
Bo3ayxa. Kucnopox — snement
u npocToe BemiecTBo. O30H

https://m.edsoo.ru/PIWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.eds0o0.ru/XONONRN 1P

22

Ou3nuecKrue 1 XUMUYECKHE
CBOICTBa KHCIIOpO/a (peaKUU
OKucIeHus, ropeaune). [lonstue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco0b! morydeHust
KHCIIOpO/ia B 1abopaTopuu u
MPOMBIIIJICHHOCTH.
IIpumenenne kuciopoaa

https://m.edsoo.ru/VJWB6A2RD

24

TemoBoit 3 pexT xumuueckon
peakuuu, MoHsATUE O
TEPMOXMMHYECKOM ypaBHEHUH,
9K30- U SHIOTEPMHUECKUX
peaxkuusax

https://m.edsoo.ru/PNMKJZHKX

25

26

Tonnuso (HedTh, yroiab U
MeTaH). 3arpsi3HeHHE BO3/1yXa,
CIOCOOBI €ro MpeAoTBpaIleHUs

[IpaxTuueckas padora Ne 3 o
teme «llomydenue u cobupanue
KHCJIOPO/Ia, N3yYeHHE eTO
CBOMCTB»

https://m.edsoo.ru/USNYSUUW?2

https://m.edsoo.ru/5516UHX3R




27

28

29

Bonopoa — aneMeHT u npoctoe
BemecTBo. Haxoxxaenne B
pupojie

dusnyeckrue U XUMUYECKHE
CBOMCTBA BOJIOpO/IA.
[Ipumenenue Bogopoaa

IloHATHE O KUCIIOTAaX U COIIX

https://m.edsoo.ru/WD392ACWB

https://m.edsoo.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

30

31

32

Crioco0bI mosrydeHust BOAOPOIa
B JabopaTopuu

[TpakTiueckast pabota Ne 4 o
teme «llonydyenue u cobupanue
BOJIOPOIa, U3YUECHHE €rO
CBOWCTB»

MounsipHbliii 00bEM ra3oB. 3aKOH
ABoraapo

https://m.edsoo.ru/C9TO9UCIP

https://m.edsoo.ru/SS3WAX33K

https://m.edsoo.ru/M3KSO10QDQ

33

Brruncaenus o0néma,
KOJINUECTBA BEIECTBA T'a3a 1o
€r0 U3BECTHOMY KOJIMYECTBY
BEIECTBA UITH 00BbEMY

https://m.eds00.ru/MXGOY304M

34

Brrunciaenus 00MOB ra30B 1O
YPaBHEHHIO PEaKIIy Ha OCHOBE
3aKOHAa 00BLEMHBIX OTHOILIEHHI
ra3oB

https://m.edsoo.ru/9TQS8AXABY

35

36

duznueckre 1 XUMHUUECKHE
CBOMCTBA BOJBI

CocraB ocuoBauuii. Ilonsatue 00
WHJUKATOpax

https://m.edsoo.ru/7JAOGFZK4R

https://m.edsoo.ru/IXB2W6IVL




37

38

39

40

Bopa kak pactBopuTenb.
HaCBIH_[eHHBIe 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas 10Jist
BELIECTBA B paCTBOPE

[TpakTtrueckas padora Ne 5 mo
teme «lIpurorosnenue
pacTBOPOB C ONPEIEIEHHON
MaCCOBOM J0JIel pacTBOPEHHOTO
BEII[ECTBAY

KoHnTtponbhas padora Ne2 mo
teme «Kucnopon. Bogopos.
Boma»

OKcuabl: cocTas,
KJ1accu(uKals, HOMEHKIaTypa

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA

https://m.edsoo.ru/JM7935DRY

https://m.edsoo.ru/5STESJINAY

41

[Tonydyenue n XxuMHIeCKHE
CBOMCTBA KHUCJIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX
OKCHUJOB

https://m.edsoo.ru/8JAZ9YWS2

42

43

44

OcHOBaHUS: COCTaB,
KJaccudukaims, HOMEHKJIATypa

[TonyyeHnue u xXumMu4ecKue
CBOMCTBA OCHOBaHUM

KucnoTsl: cocras,
KIlaccu(uKaIys, HOMEHKIaTypa

https://m.edsoo.ru/SU397HUSC

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

45

46

[Tony4yenue n XumMu4ecKue
CBOMCTBA KUCIIOT

Conu (cpennue):
HOMEHKJIaTypa, CIIocoObI

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JISNUIM9T]J




47

48

MOJTYYCHUS, XUMHUYECKUE
CBOMCTBA

ITpakTrueckas padota Ne 6.
Pemenue sxcriepuMeHTaIbHBIX
3ajgau 1o reMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COEIMHEHUIN»

I'eneTnyeckas cBs3b MCKOAY

KJIaCCaMHU HEOPTaHUYECKUX
COCIUHEHUN

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

49

O00011eHUE U CUCTEMATU3 AL
3HAHUM

https://m.edsoo.ru/STBUOEEYN

50

51

52

53

KonTponpsHas padora Ne3 mo
teMe "OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX COCAUHCHUI"

[lepBbie MONMBITKH
KJIaCCU(PUKAIIUU XUMUYECKUX
anemeHTOB. [IoHATHE O rpynmax
CXOJHBIX PJIEMEHTOB
Ileproauueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
Menpeneena

[lepuonpl, rpymmel, HOATPYIIIBI

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/COV3CC214

https://m.edsoo.ru/X9F1NR3US8

https://m.edsoo.ru/NOMWWIRXN

54

55

Ctpoenne atomoB. CocTaB
aTOMHBIX siaep. M3oTomnbl

CTpOCHI/IC OJICKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB

https://m.edsoo.ru/IMUDOMRSH

https://m.edsoo.ru/T9SYNVE8B2




56

57

[Tepuoanueckoii cucremsi /. U.
Menneneena

XapakTepucTUKa XUMHIECKOTO
3JIEMEHTA 110 €ro MOJ0KEHHIO B
ITepuoanueckoii cucreme /1. U.
Meupeneena

3nauenue [lepuonuyeckoro
3aKOHAa JJI pa3BUTHUS HAYKU U
npaktuku. JI. I. MenaeneeB —
YU€HBII, IEAAror U rpakJlaHuH

https://m.edsoo.ru/YIPO4OMDX

https://m.edsoo.ru/SZD8XEQOP

58

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3AIHsI 3HAHWH /
Bcepoccuiickas mpoBepovHas
pabora

https://m.edsoo.ru/ZCQTRPOSY

59

KonTtponbHnas pabora Ne4 o
teme «CTpoeHue aToma.
XuMuyeckas cBsizb /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/FTIZF99WF

60

DIIEeKTPOOTPULIATETLHOCTh
ATOMOB XUMHWYCCKHUX DJICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

62

HMonnas xumuueckas CBSI3b

KoBasieHTHas nonsipHas
XUMUYECKas CBS3b

https://m.edsoo.ru/3SY1RJKVI

https://m.edsoo.ru/EOL3MT2AE

63

64

KoBasieHTHas HenonspHas
XUMUYECKasl CBS3b

CrerneHp OKHUCIECHUSI

https://m.edsoo.ru/9Y VR3FUXI

https://m.edsoo.ru/RA6CVXM66




OKHUCIIUTENBHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTaHOBUTEIIbHBIE PEAKIIUU

66 OKUCIATEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHsiit ypok. O600IICHHE U
cUCTeMaTU3alus 3HaHUI 110

67 H 1 https://m.edsoo.ru/ARH7M35NF
TeMe «CTpoeHue aToma.
XUMHYECKAs CBA3LY
PesepBHrlil ypok. O0001IEHIE U

68 p P iH 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATH3AaLMs 3HAHUN

OBHLIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne
n/n

Tema ypoka

[Tepuonuueckuii 3aK0OH.
[Tepuonuueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. H.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XUMHYECKUX
AJIEMEHTOB TIEPBBIX TPEX
MIEPUOJIOB

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYEeHUS

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudpukanus n
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB

https://m.edsoo.ru/WTOIWRA20

Bunn XuMH4eCcKOU CBSI3H U
THUIBI KPUCTATUTUYECKHUX
peLETOK

https://m.edsoo.ru/UI4YSCFRV

KonrtponbHas padora Nel no
teme «lloBTOpeHue n
yriyOJieHne 3HAaHUN OCHOBHBIX
pa3aesoB Kypca 8 Kiacca
Knaccugukanus XuMuaeckux
peaKIuii o pa3IuYHbIM
MpU3HAKaM

[TonsiTue o ckopocTu
XMMHYECKON PEAKIUU.

https://m.edsoo.ru/J4X87ZN212

https://m.edsoo.ru/X8XAE7E2]

https://m.edsoo.ru/6VLXCYY7N




IloHsiTHE O TOMOT€HHBIX U
IreTCPOTrCHHBIX PCAKIUAX

[TonsiTHE 0 XUMUYECKOM
paBHOBecHH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh
XUMHYECKON peakiny U
MOJIOKEHUE XUMUYECKOTO
paBHOBECHs

OKHUCIIUTEILHO-
BOCCTAHOBUTEJIBLHBIE PEAKITUU

https://m.edsoo.ru/H4FH7NZNM

https://m.edsoo.ru/648V 11026

10

Teopus 3NEKTPOIUTUYECKON
nucconuanuu. CuiabHbIE U
cia0ble AJICKTPOTUTHI

https://m.edsoo.ru/2KCYCLZ16

11

12

13

14

HonHbIe ypaBHEHHsI peakui

XHUMHUECKHE CBOMCTBA KUCJIOT
1 OCHOBAHUM B CBETE
MIpe/ICTaBICHHI 00
BJIEKTPOTUTUYECKON
JIHCCOIAITAN

XHUMHUECKHE CBOMCTBA COJICH B
CBETe MpecTaBIeHu 00
AJIEKTPOIUTUYECKON
JIFICCOIHAITAN

[TonsTue o ruaponuse conen

https://m.edsoo.ru/VN2SBIN1R

https://m.edsoo.ru/SHH81YVXI

https://m.edsoo.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

15

OO000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

https://m.edsoo.ru/FEEIZRMBG




16

17

18

[TpakTrueckas padora Ne 1.
«Pemenne
AKCIEPUMEHTAIIbHBIX 33724

Kontposnbnas padota Ne2 1o
TeMe «DIIEKTPOIUTHIECKAast
aucconuanus. XUMHYECKre
peaKkIK B paCTBOpPaxX»
OO01mas xapakTepucTHKa
rajoreHoB. XUMHUYECKUe
CBOICTBA Ha IpUMeEpE XJI0pa

https://m.edsoo.ru/7VXTFHIJT4

https://m.edsoo.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopon. ConsHast
KHCJIOTAa, XUMHWYCCKUEC
CBOWCTBA, MOJIyYCHHE,
MIPUMCHCHHE

https://m.edsoo0.ru/CWVSHCD2M

20

[IpakTnueckas padora Ne 2 o
teme «lloyuenue consHOM
KHUCJIOTBI, U3y4YEHUE €€
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brrauciienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JaH B
n30BITKE

https://m.edsoo.ru/4BISHO70F

22

23

OO6mrast XxapakTeprucTruKa
aneMeHToB VIA-rpynmsl

AnOTpOIHBIE MOJU(PHUKAIIUN
cepsl. Haxoxxaenue cepsl u e€
COCIMHEHUH B IIPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO




24

25

26

27

28

29

CepoBopopon, cTpoeHue,
¢busnvecKue 1 XUMHUECKUE
CBOMCTBA

Oxcuppl cepol. CepHas
KHCIOTa, (U3NYECKUe U
XUMHYECKHE CBOICTBA,
MIPUMEHEHHE

XUMHYECKHUE PEAKIUH,
JIeXkaIe B OCHOBE
MIPOMBIIIIJIEHHOTO CrIoco0a
MOJIyYEHUSI CEPHOU KUCIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIlen Cpeibl
COCJIMHEHUSIMU CEPBI
Brrunciienue maccoBoi 1011
BBIX0/1a TPOJIYKTA PEaKLIUH
OO6m1ast XxapakTepucTruKa
271eMeHTOB VA-rpynnsl. A30T,
pacnpocTpaHeHue B IPUPO/IE,
¢bu3znyecKkrue 1 XUMUYECKHe
CBOMCTBA

AmMHaK, ero pu3nveckue u
XMMHYECKHE CBOICTBA,
MIOJIy4YE€HUE U IPUMEHEHHE

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13

30

[IpaxTuueckas padora Ne 3 o
teme «Ilomydyenne ammuaxa,
U3yYEHHE €ro CBOHCTBY

https://m.edsoo.ru/JORP64IF]




31

32

33

34

35

A3o0THas kucnora, eé
¢busnvecKue 1 XUMHUECKUE
CBOMCTBA

Hcnonb30BaHre HUTPATOB U
coJieil aMMOHUS B Ka4ecTBe
MUHEPAIBHBIX YIO0OPEHUIA.
XUMHUYECKOE 3arpsAI3HEHUE
OKpY>Karollen cpeibl
COCAMHEHUSIMH a30Ta
®ocdop. Oxeun pochopa (V)
u hochopHas KUCIIOTa,
(bu3nYeCcCKre U XUMUICCKHE
CBOMCTBA, IOJIy4CHHUE

Hcnons3oBanue pocdaros B
KauecTBE MUHEPATbHBIX
ynobpenuii. 3arps3HeHue
MIPUPOIHOM cpenbl hocdaTamu
Yrnepon, pacnpocTpaHeHue B
npupoae, GpuzndecKue u
XUMHYECKHE CBOICTBA

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.edso0o0.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxcunpl yriaepona, ux
¢busnyeckue 1 XUMHUECKUE
CBOMCTBA. DKOJIOTUYECKHE
poOIEMBl, CBSI3aHHBIE C
okcuoM yrieponaa (IV)

https://m.eds0o0.ru/OXQAPGNCF

37

VYrospHasa KACIOTa U €€ COJIU

https://m.edsoo.ru/OHQHD6IPA

38

[IpakTuyeckas padora Ne 4 o
teMme "[lonydyeHue yriekuciaoro

https://m.edsoo.ru/G2HZXQGCS8




39

raza. KauectBeHHas peakius
Ha KapOoHaT-HOH"
[TepBoHavanpHbIC TOHITUS 00

OpPraHN4Y€CKUX BEIIECCTBaX KakK
0 COCAUMHCHUAX YIIEpoaa

https://m.edsoo.ru/30TIZ109Z

40

41

42

43

44

45

Kpemuuii u ero coeguHeHus

[TpakTrueckas padora Ne 5.
Pemenue skciepuMeHTAIbHBIX
3a7a4 no treme «BaxHeimue
HEMETaJUIbl U UX COCTUHEHUS

KonTponbnas padora Ne3 mo
TeMe «BakHelrie HeMeTauIbl
U UX COCTMHEHUS

OO1w1ast xapakTepUCTHKA
XUMUYECKUX JJIEMEHTOB —
MeTauloB. Merayundeckas
CBA3b U METaJUIMYECKast
KPUCTAJUINYECKasl PELIETKA.
PusnyecKue CBOMCTBa
METaJUIOB

XHUMHUUYECKHUE CBOMCTBA
METaJUIOB.
DIEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

O01u11e crnocoObl MOTyYeHHS
MeTauioB. CIiaBbl.
Beruuciienus no ypaBHeHUsIM
XUMHUYECKUX PEAKIUH, €CIIH

https://m.edsoo.ru/75JXNHOI8

https://m.edsoo.ru/O7ES8DOD7Z

https://m.edsoo.ru/S85J9UGH3

https://m.edsoo0.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso00.ru/G54GDQI2D




OAVH U3 pCarcHTOB COACPKUT

IPUMECH

46 [TonsiTHE 0 KOPPO3UK METAILIIOB https://m.edsoo.ru/4AFIGDOWOW

47 II{enouHble METAIIITBI https://m.edsoo.ru/X1B4BPUW?2
OKCHIBI U THAPOKCHUALI HATPUS

48 g APOKCIILET Hatp hitps://m.eds00.r/Q4DX0G3U9
H Kaus
[IenouyHO3eMENIbHBIC METAIIIIBI

49 . . https://m.edsoo.ru/REOCDYO0K6
— KUIBLUHA U Marsui
Baxueiiime coequHeHns

50 https://m.edsoo.ru/CJRO6CMZA
KaJIBIIHAS
O00011IeHIE U CUCTEMATU3AIUS

51 . https://m.eds00.ru/O5PXGG1BE
3HAHUI
JKECTKOCTh BOIBI U CIIOCOOEI €€

52 https://m.edsoo.rut/ WFMBFTTTP
YCTpaHECHHS
ITpakTuyeckas pabora Ne 6 o

53 TeMme "JKECTKOCTE BOIBI U https://m.edsoo.ru/NFIROKBSJ
METOJIbl €€ ycTpaHeHUs"

54 AmroMuHNH https://m.eds00.ru/9ZJSRDITV
AMdoTepHbIe CBOMCTBA OKCHIA

55 (orep A https://m.edsoo.ru/NISKIIOJ5
Y THIIPOKCHJIA

56 Keneso https://m.edsoo.ru/F20NJR5SR
OKCHUIBI, THAPOKCHIBI U COIH

57 a P a https://m.edsoo.ru/IRTUBLAMP
xene3a (II) u xxenesa (I1I)
O0001IeHre 1 cCUCTEMAaTU3AIIHS

58 o https://m.edsoo.ru/NAON6HGKZ
3HAHUHI
ITpakTuyeckas pabora Ne 7.

59 https://m.eds00.ru/ZN7G0QSMX

Pemenue SKCIICPUMCHTAIIbHBIX




60

61

62

3a1a4 1o teMme «Baxkneiimne
METAJUIbl U UX COEINHEHUI

Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB JaH B
M30BITKE W COACPIKUT
npuMecu. Beraucienus
MacCOBOM J0JIY BEIXOJa
MPOIYKTa PEAKIINU
O00011IeHNE U CUCTEMATU3AIUS
3HaHUHI

KonTponbnas padora Ne4 no
Teme «BaxHeimme MeTauibl 1
UX COCJIMHECHUS)

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/BSTOVTKOP

https://m.edso00.ru/703C804GN

63

BemectBa u marepuassl B
MOBCEIHEBHON KU3HU
YyeJioBeKa

https://m.edso00.ru/OFI32JMT0

64

65

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
Ponp xumuu B penieHun
AKOJIOTHUECKUX MPOOIEM

https://m.edsoo.ru/9ANGYEYQI

https://m.edsoo.ru/180Q203Y28

66

PeseprubIil ypok. O600611eHIE
M CUCTEMAaTH3alys 3HaHU!

https://m.edsoo.ru/DT1BAS5U4

67

68

Peseprubiil ypok. O600611eHIE
M CUCTEMAaTU3alys 3HaHuH

PesepBHbIit ypok. O600111eHNE
U CHCTEMAaTU3alus 3HAHUH

https://m.edsoo0.ru/P52TJZNXV

https://m.edsoo.ru/TMK36TJZG
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1

IIo Teme: ((HepBOHaanIBHI)IG XUMHNYCCKHUEC ITIOHATHA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJ1a, XWMHUYECKU! JIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMECh (OIHOPOJHA U HEOAHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJIHUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsi Macca, MaccoBas JOJS XMUMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAs PEaKIus,
KIacCUPUKAMSA  pEakIHMi: peakmuu  COCAMHEHUsS, PEeaKIuu
pa3liOKEHUs, PEaKIMH 3aMEIIeHMs, PEeakiuu oOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,
MaccoBas JIOJIsI BElIeCTBa (MPOIEHTHAsE KOHIICHTPAIIUsI) B pAaCTBOPE

1.2

1.3

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHUYCCKHX MOHATHH W
MNPUMCHATH 5THU TOHATHUA IIPU OITMCAHHUHU BCIHICCTB U UX HpeBpaH_[eHI/II\/’I

WCIOJIb30BaTh XUMHUYECKYI0 CUMBOIIUKY ISl COCTaBIICHUS (OPMYI
BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIUI

1.4

PaCKpBIBATG CMBICII 3aKOHOB  COXpaHCHHUA MacCChbl BCUICCTB,
IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO YYE€HHs, 3aKOHa
ABorazpo

L.5

1.6

ONpeAeNsATh BaJEHTHOCTh AaTOMOB D3JEMEHTOB B OMHAapHBIX
COEIMHEHUSX

KJaccu(UIUpPOBaTh XUMHUYECKHE PEAKUUU (IO YUCIY M COCTaBy
Y4acTBYIOUIUX B PEaKIMH BEIIECTB, M0 TEINIOBOMY 3D (DEKTY)

1.7

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPHYIO U MOJSIPHYIO MAaccChl
BEILECTB

1.8
1.9

1.10

BBIYUCIISITH MAacCCOBYIO JIOTI0 XHUMHYECKOTO JJIEMEHTa 1Mo (Gopmyiie
COEIMHEHMUS,

BBIYHCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOTIOACHHE,

U3MEpEeHUe, MOJEIUPOBAaHUE, OKCIEPUMEHT (pealbHbId U
MBICJICHHBIN )

ITo Teme: «BaxHenmme npeacTaBUTENId HEOPraHUYECKUX BEILECTB)

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX TTOHSTHH: OKCHUn,
KHCj0Ta, OCHOBAHHUC, COJIb




2.2
2.3

24

ONpENENATh NPUHAUICKHOCTh BEIIECTB K ONPEIEIEHHOMY Kiaccy
coeuHeHui no popmynam

KJ1acCU(UIIUPOBATh HEOPraHUYECKUE BEIIECTBA

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMMOATBCPIKAAA OIMMMCAHUC IIPpUMCpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

2.5

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HX
KauyeCTBEHHOI'0 COCTaBa, BO3MOXKHOCTH IPOTEKAHUS XUMHUYECKUX
IIPEBPALICHUM B PA3JIMYHBIX YCIOBUAIX

2.6

2.7

3.1

3.2

33

CIEAOBaTh IpaBWIaM I[OJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSIMH TIO BBITIOJHEHUIO
1ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYUYCHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOAA), IPUTOTOBICHUIO
pacTBOpPOB C OMpeIeNEHHON MaccOoBOM JoJiel pacTBOPEHHOTO
BEIECTBA, IUIAHUPOBATH U MPOBOJUTH XHMHUYECKUE IKCIICPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIBIO
HWHJIMKATOPOB (JIakMyc, (heHoadTaIeuH, METUIOPAHXK U IPYTUe)

MIPOBOAMUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PeaKIiuu

ITo Teme: «llepumoguueckuii 3axkon u Ilepumomuueckas cucrema
xumudeckux sneMeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.
Xumnueckas cBA3b. OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUN)

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUHI: SOpO aTOMa,
AJNIEKTPOHHBIA CJIOM aToMa, aromMHas opOuTaib, paauyc aToMma,
XUMHMYECKasl CBA3b, INOJSAPHAs W HENOJSIPHAs KOBAJIEHTHAs CBS3b,
ANEKTPOOTPULATEILHOCTh, WOHHAs CBSI3b, HOH, KaTHOH, AHUOH,
CTETIEHb OKUCIICHHUS

KJ1acCU(UIIMPOBATh XUMUYECKHE HJIEMEHTHI

OIMCBIBATh U XapaKTepH30BaTh TabanuHyto hopmy Ileproanueckoit
CUCTEMbl XMMMUYECKHUX 3JIEMEHTOB: pazinyaTh IOHSATHUS «IJIaBHAsS

nonrpynna (Arpynma)» u «mobounas mnoarpynmna (brpymma)y,
«MaJble» U «O0JIbIINE) EPHOAbI

34

packpbiBath cmblci Ilepuoguyeckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh  I[MOHUMAHUE NEPUOJUYECKOM  3aBUCUMOCTH
CBOMCTB XMMMYECKHX DJIEMEHTOB OT HX IIOJOXKEHHUS B
[Iepnonnueckoii cucreme

3.5

COOTHOCUTh O0OO3HAauUEHHUs, KOTOpbIE HMEIOTCI B  TabIuUIle
«Ilepuoguyeckas cuctemMa XUMUYecKux  anemeHtoB  J.U.
MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHYECKUX DJEMEHTOB (COCTaB W 3apsn siapa, oOIee Yucio
AJIEKTPOHOB U paclpeieNieHue UX MO AIEKTPOHHBIM CIIOSIM)

3.6

ONpeaAcCIATL  CTCIICHb  OKHCJICHHA  OJJICMCHTOB B 6I/IHapHBIX
COCINMHCHUAX

3.7

OMpEeNEeATh BUJ XUMHYECKOM CBs3M (KOBaJEHTHAs M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX




9 KUIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

IIo Teme: ((BCH_IGCTBO U XUMHYCCKas pCaKIus»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX IMOHSATUH: PacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIEKTPOIUTHUECKAs TUCCOLMALINSA,
peaKuyu MOHHOTO OOMEHa, KaTalau3aTop, XUMHUYECKOe PaBHOBECHE,
obpaTumbIe u HeoOpaTuMbIe peaKiuu,
OKHCITUTEILHOBOCCTAHOBHUTEIIbHBIC peakiuu, OKHUCJIUTEb,
BOCCTAaHOBUTENb, OKHUCICHHE M BOCCTAaHOBIEHUE, AaJUIOTPOIUS,
aM(OTEepHOCTh, XHUMHUECKas CBA3b (KOBAJIGHTHAs, HOHHAas,
MeTaJlJIn4yecKasi), KpHUCTAaJUIMYeCKasi pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKIuu

1.2

1.3

HUIUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1
IIPUMCHSATD 3THU ITOHATHUS IIPU OITMCAHHWH BCHICCTB U UX HpeBpaI_HCHI/Iﬁ
COCTaBJISITb YpPaBHCHHA BJIGKTpOJII/ITH‘{eCKOfI JUucconuanuuy KHCIIOT,

IIEJIOYEeH U COJICH, TMOJIHBICE W COKpAIIEHHBIC YPAaBHEHHS PEaKIHi
HUOHHOTO OOMEHa

1.4
1.5

PACKPBIBATE CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKquI
OCPEACTBOM COCTABJICHUSA JJICKTPOHHOI'O OajaHca 3THUX peaKI_II/Iﬁ

IIpOBOAUTD pvaéTbI 110 YPAaBHCHUTIO XHUMHYECKOMN pCaKknuu

Ilo temam: «HemeTannapl M HX COeOMHEHUS» U «MeTamabl M HX
COCAUHCHUA»

2.1

2.2

2.3
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2.5

XapakTepu3oBaTth  (OmMHMCHIBaTh) 00mMEe W cnenuduueckue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAAs
OMHMCaHUE TMPUMEpPaMU MOJIEKYJISAPHBIX W HWOHHBIX YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

COCTAaBJIATH YPABHCHU A peaKHI/Iﬁ, MOATBCPKAAOIUX CYHICCTBOBAHUEC
TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHHS XUMUYECKUX TTPEBPAIICHUI B PA3TUIHBIX
YCIIOBUSIX

ClIeIOBaTh TMpaBWJIaM TIOJNB30BAaHUS XUMHUYECKOW TOCYAOH W
abopaTOPHBIM O0OpPYJOBAaHUEM, a TAKXKE TMPaBUJIaM OOpaIeHus C
BEIIECTBAMH B COOTBETCTBHUU C HHCTPYKIMSIMH TIO BBITIOJTHEHUIO
J'Ia60paT0pHBIX XUMHUYCCKUX OIBITOB IO IMOJIYYCHHIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a)

MPOBOJIUTh PEAKIIMU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
Pa3IUYHBIX BEIIECTB: PACHO3HABATh OMNBITHBIM ITYTEM XJIOPHI-,
Opomuza, wuoama, KapOonaT, Qocdar, cunaMkar, cyabdar,
THJPOKCHUIMOHBI, KATHOHBI aMMOHHUSI, HOHBI M3Y4YE€HHBIX METAJIIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUYECKHUX BEILECTB

ITo Teme: «XuMUsA U OKpYXKaroLas cpeaay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMUueckux moHatuil: [T1JIK
BEILIECTBA; KOPPO3HUSI METAIIJIOB




3.2

MIPUMEHSITh OCHOBHBIC OTEPAIlUU MBICIIUTEIHHON NEATETHbHOCTH —
aHallM3 M CHHTE3, CpaBHEHHE, O0O0OO0OIIECHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHHE MPUYUHHO-CIICACTBEHHBIX CBS3€H — I M3ydeHUs
CBOWCTB BEIIECTB U XUMHUYECKUX DPEAKIUH; €CTECTBEHHOHAYYHbBIE
METOABl TMO3HAHUA — HAONIOJIEHHe, M3MEpPEHHE, MOJCIMPOBAHUE,
AKCIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1

1.1

1.2

[TepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Ipenmer xumun. Ponb Xxumuu B )KM3HU 4ellOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE
BEIIECTB

[TonsiTre 0 MeToAax Mo3HaHus B XUMHH. YUCTbIE BelecTBa U cMecu. CriocoObl
pa3aeneHus cMmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumudeckue djeMeHThl. CHMBOJIBI XHMHUYECKHX
JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’ICKyJ'IHpHOC YUCHHC

XuMuueckas (1)OpMy.]'Ia. BajleHTHOCTh aTOMOB XHUMUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocuTtenbHas aTOMHas macca.
OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBasgs 7071 XHMHUYECKOTO
9JICMCHTa B COCJMHCHHUHN

1.5

1.6

KonnuectBo Bemecrsa. Mosb. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W YHMCIIa CTPYKTYpPHBIX €IMHHUI[ BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKHUX COCAUHEHUN

Ou3nyecKkue U XUMUYECKHE SBICHUS. XUMHUECKas Peakius u e€ mpu3HaKu.
3aKOH  COXpaHEHWS  MacChl  BEMIeCTB.  XHWMHYECKHE  YPaBHCHHSL.
Knaccudukanus XUMHYECKUX  peakuuid  (COEAMHEHHUS, Pa3lIoKEHHs,
3aMelIeHus, 0OMeHa)

1.7

XWMHUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
nmpaBuiiaMu paboTHI B 1abopaTopuu U mpuéMaMu o0patieHus ¢ 1abopaTopHBIM
o0opyIoBaHHWEM, HM3Y4YCHHE W OINUcaHue (U3UIECKUX CBOWUCTB 00pasIoB
HEOpPraHMYECKUX BEIIeCTB, HaOmiogeHue (usnueckux (IUIaBIEHUE BOCKA,
TasiHUE JIbJ1a, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHC ALl BOJIbI) U
XUMUYECKUX (TOpeHHe CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHWH, HAOJMIOJCHHWE W OIHMCAHHE
NPU3HAKOB TMPOTEKAHMA XUMHUYECKUX peakIuii (paszlokeHue caxapa,
B3aMMOJICIICTBHE CEpPHOM KHUCIOTBI C XJIOpUIAOM Oapusi, pa3jIoKeHue
ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOEICTBUE XKele3a C paCTBOPOM
commu meau(1l), m3ydenne cnoco0oB pa3eneHust CMecei (C TOMOIIBI0 MarHuTa,
bunbpTpoBaHME, BHIIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeIeHUE
OUMCTKM TOBapE€HHOM conM, HaOMIOIEHHE U OIHUCaHHe pe3ylIbTaToB
MIPOBEICHUS OTbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS! MACChl, CO3/IaHHE
MojieIe MOJIeKYJ (IIapOCTePKHEBBIX )

Baxnelyve npecTaBuTeNn HEOPraHMYEeCKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — sjaeMeHT u mpocToe
BerecTBo. HaxoxaeHue kucimoponaa B npupoze, Gu3ndeckue u XUMUYECKUE
cBoricTBa (peakiuu ropenns). Okcunbl. [Ipumenenne kucimopoaa. CriocoOs
MOJy4eHUsI KHUCIOpOoAa B J1a0OpaTopud M MPOMBINUIEHHOCTH. Kpyroopor
Kucaoposa B mpupojie. O30H — ay1oTporHas MoauuKalus KUCIopoia




2.2

TennoBoil 3¢(eKkT XUMUYECKOW peaknuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- ¥ SHIOTEPMHUYECKHE pPeakiuy. TOIIMBO: Yyroib U MeTaH. 3arps3HeHHE
BO3/lyXa, yCHJICHHE TAPHUKOBOT0 3((eKTa, pa3pylIeHUE 030HOBOTO CII0s

2.3

Bomopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Boopoaa B Npupo/Ie,
busnyeckue M XMUMHUYECKHE CBOWMCTBA, INMPUMEHEHHE, CIIOCOOBI IOTYYCHUSI.
Kucnore! 1 conn
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Monsipublii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®usnyeckue CcBoicTBa BoAbL. Boxa kak pacrtBoputenb. PacTBOpBI.
HacplienHble 1 HEHACBILLEHHBIE PACTBOPBI. PACTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 1oyl BemecTBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B pupoJe U B KU3HU yenoBeka. Kpyrosopor
BOABl B IMpHUpOAE. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa U OYHUCTKA
MIPUPOJHBIX BOJ

Knaccudukanuss Heoprannueckux coeauHenuid. Oxcuabl. Knaccudukanys
OKCHJIOB: cojeoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHbIE) W
HeconeoOpazyromue. Homenknarypa okcunoB. @u3zndeckue U XUMHUYECKUE
CBOMCTBA OKCHIOB. [losryuenue okcuaoB

2.7

2.8

29

OcHoBanus. Krnaccudukanuss OCHOBaHMN: MIENOYHM U HEPACTBOPHUMBIC
ocHoBaHus. HomeHknaTypa ocHoBaHnN. PU3NYECKHE U XUMUYECKUE CBOWCTBA
ocHoBaHMU. [Tonyuenne ocHOBaHUI

Kucnotel. Knaccudpukanusa kucnor. Homenkiarypa xucnot. dusznueckue u
XHMHYECKHE CBOMCTBa KMCHOT. Pan aktuBHocTM MetaimioB H.H. bekerosa.
[Tonyyenue Kkucimot

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue conen

2.10

T'enermueckas cBsI3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COG)II/IHGHI/II\/JI

2.11

XWMHYECKUN OKCIIEPUMEHT: KAYECTBEHHOE OIPEICICHUE COACPIKAHMS
KHCJIOpO/ia B BO3AyXe, MOJy4yeHHe, cOOMpaHue, paclio3HaBaHUE U U3YyueHUE
CBOICTB KHCJIOpOAA, HA0JII0/IEHNE B3aUMOIEUCTBUS BELLIECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U ITPEKpAILleHUs TOpeHus (IoXkKapa), 03HaAKOMIIEHUE C
oOpa3lilaMu OKCHJIOB M OIHMCAaHME HUX CBOMCTB, IOJy4€HHE, COOUpaHHUE,
pacrio3HaBaHME U M3Y4YE€HHE CBOMCTB BOAOPOAa (FOpEeHHE), B3aUMOACHCTBUE
BOJZIOpO/A C OKCHUIIOM meau (1) (BO3MOXKHO HCII0Jb30BaHNE
BUJIEOMATEPHAJIOB), HAOIOJJeHHE 00pa3lloB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEJOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  pa3IU4HOMN
pacTBOPUMOCTBIO, IIPUTOTOBJIEHHE PACTBOPOB C OINPEAEIEHHOW MacCOBOM
JI0JIEl  PacTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM W KajblieM) (BO3MOXKHO WCIOJb30BaHUE BHJICOMATEPHUATIOB),
OINpPECICHUE PACTBOPOB KUCJIOT M IIENOYEH C TOMOIIBIO HMHJIMKATOPOB,
UCCIIEIOBaHHE OO0pPa3Il0B HEOPraHWYECKUX BEIIECTB pPa3IUYHbIX KJIacCoB,
HaOJroleHne W3MEHEHHsT OKPACKM HMHIMKAaTOpPOB B pacTBOpax KHUCIOT H
nienouel, uzyuenue B3aumozeiictsus okcuna meau(ll) ¢ pacrsopom cepHoit
KHMCJIOTBI, KHCJIOT C MeETa/UlaMH, pEaKkUWil HEeUTpaau3aluu, I0Jy4eHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHCHME OJHOIO MeETajlla JPYyrUM H3
pacTBopa COJIM, pELICHHE SKCIIEPUMEHTAIBHBIX 3a7au Mo Teme «BaxHeimune
KJIACChI HEOPTAHUYECKUX COCTUHECHUI

ITepuoanueckuii 3akoH u [lepronnueckas cucTeMa XUMUYECKHX SJIEMEHTOB
J.N. MenaeneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU




3.1

3.2
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[lepBble MONBITKM KIACCHU(PUKALMU XMMHUYECKUX 3JeMEeHTOB. l[loHsTHE O
Ipynnax CXOAHBIX 3JEMEHTOB (ILEIOYHBIE U ILEI0YHO3EMENIbHbIE METaJlIbl,
raJloTeHbl, UHEPTHBIE Ta3bl). DJEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe
OKCH/IbI U TUAPOKCHUIBI

ITepuognuecknii 3akoH. Ilepuoanueckas cucTteMa XMMHUYECKUX HJIEMEHTOB
AWM. MengeneeBa. KopoTkomepuoanas © UIMHHONIEPUOAHAS  (OPMBI
[lepuonuueckoit cucrembl xumuueckux osiementoB J[.M. Menpaeneena.
IIepuons! u rpynnbl. @U3MYECKUI CMBICH ITOPSAKOBOTO HOMEpa, HOMEPOB
IIEpPUOJA U IPYIIIBI JIEMEHTA

Ctpoenune atomoB. CocTaB aTOMHBIX sjep. M3otomnbl. InekTponsl. CTpoeHue
QJIGKTPOHHBIX 000J0YeK aToMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuoanueckoii cucremsl JI.1. MenaeneeBa. XapakTepucTUKa XUMUUECKOTO
AJIEMEHTA MO ero noyoxkeHuto B [lepuoanyeckoii cucreme .M. Menneneena
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3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TPYINIAaM M IEpUOAAM.
3unauenue [lepuoanueckoro 3akoHa u [leproauueckoi CUCTEMbl XMMHUUECKUX
JJIEMEHTOB JUIsl Pa3BUTHUS Hayku W npaktuku. WM. Mennenees — yuéHblii U
rpak 1aHuH

3.5

Xumuyeckasi cBs3b. KoBasieHTHas (MOJisipHAsT M HEMOJSIPHAs) CBS3b.
DIIEKTPOOTPULIATEITILHOCTh XUMHUYECKUX 2JIEeMEHTOB. VloHHAs CBSI3b

3.6

3.7

9 KIIACC

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCeaKkuunu. HpOHGCCI)I
OKHUCJICHUS U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH

XUMHUECKUN HKCHEPUMEHT: M3ydeHHe oOOpas3loB BELIECTB METANIOB U
HEMETAJUIOB, B3aMMOJEHCTBHE THIPOKCUIA LUHKA C PACTBOPAMU KHUCIOT H
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOILIMX IIPUMEPBI OKUCIUTEIIBHO-
BOCCTAHOBUTENIbHBIX PEaKIUi (TOpeHue, peakliuu pa3ioKeHUs, COSTUHEHMS])

Kon
1

1.1

1.2

IIpoBepsieMbIi 3J1EMEHT COACPKAHMS
BemectBo n xummnueckas peakuus. [lopropenue

Ilepuonnueckuii 3axoH. [lepuoanueckas cucreMa XUMHUYECKHUX DJIEMEHTOB
.M. MenneneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUH CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBbIX TPEX NEPHOJIOB, Kalls, KalblUsi U HX
COEJIMHEHUN B COOTBETCTBHM C TOJIOKEHHEM 3JIEMEHTOB B Ilepnoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB

CrpoeHue BelIecTBa: BHUAbl XUMUYECKON CBA3U. THUIBI KPUCTATITMYECKUX
pemETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA KPUCTALTUYECKOMN
pemIéTKM W BUAA XUMHUYECKOW cBsi3u. Kiaccudukanus v HOMEHKIATypa
HEOpPraHMYECKUX BellecTB (MEXIyHapoJHas U TpUBHaAJbHas). XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPTaHHMYECKUX
COETMHEHU, FTeHEeTUYEeCKasl CBA3b HEOPraHUYECKUX BELIECTB

1.3

Knaccudukanus XuMU4ecKiX peakluid Mo pa3iuyHbIM IpU3HAKaM (110 YHCITY
U COCTaBY y4YaCTBYIOUIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3P QeKTy, 1Mo
M3MEHEHHUIO CTEeTEHEN OKHMCIEHUS! XUMHUYECKUX 3JIEMEHTOB, 10 0OPaTUMOCTH,




1.4

[0 Yy4YacTHIO KaTajgu3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLUH,
TEPMOXMMHUYECKHE ypaBHEHH. [IOHITHE O CKOPOCTH XMMUYECKOW peaKIiu

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUECKHUX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuu. (DaKTOpPbI, BIMSIONIME HA CKOPOCTb XUMHUYECKOW peakluud U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS

L.5

1.6

1.7

2.1

2.2

OKHCITUTENIEHO-BOCCTAHOBUTENLHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHUE ypaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA
3JIEKTPOHHOTO OasiaHca

Teopust ANEKTPOTUTUYECKON TUCCOTUALUU. DIEKTPOIUTHI U HEIJIEKTPOIUTBHI.
Karnonsl, aHnoHbl. MeXaHu3M JUCCOLMAIMH BEILIECTB C Pa3IMYHbIMU BUIaMU
XuMH4eckoi cBsi3u. CreneHs quccounanuu. CUIbHBIC U CIIa0ble SIEKTPOJIUTHI.
Peakiiuu nonHoro oomeHa. Y cioBus MPOTEKaHUSI PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpauIEHHbIE MOHHBIE ypaBHEHUs peakuuidl. CBOWCTBa KHUCIOT,
OCHOBaHUN U CoOJIed B CBETE IMPEACTaBICHUM 00 3IIEKTPOIUTHYECKON
aucconuanuu. KauecTBeHHbIe peakiini Ha MOHbL. [[oHsTHE 0 THAPOIN3E conen

XVMMHUYECKUN JKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX
PELIETOK HEeOPraHMYECKUX BEIIEeCTB — METANIOB U HeMeTaJuloB (rpadura u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHJla HATPHUs); UCCIEOBAHUE 3aBUCUMOCTU
CKOPOCTM XMMMYECKOW pEeaKIMH OT BO3ACUCTBUS DPA3IUYHBIX (DaKTOpOB;
HCCJIEOBAHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BELIECTB,  IpoIecca
JUCCOLMALMU  KHUCIIOT, HIeJo4e u coneil (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); IPOBEJIEHUE ONBITOB, WUIIOCTPUPYIOLIUX MPHU3HAKU
NPOTEKaHUs peaKklMii HOHHOTO 0OMeHa (00pa3oBaHKe OCaJIKa, BbIJICJIEHUE ra3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX peakluil (ropeHue, peakluu pas3ioKeHHsl, COeTUHEHNS);
pacrio3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOLIBI0 KadeCTBEHHBIX
peaki Ha MOHBI; PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a1a4

HewmeTannel 1 UX coeIMHEHUS

OO0mass xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucienus. CrpoeHue u (u3MUeckue CBOIcTBa
MPOCTHIX BEMIECTB — TaJIOT€HOB. XMMHUYECKHME CBOMCTBAa Ha IPHUMEpPE Xjopa
(B3auMoJielicTBUE C MeTalllaMi, HEMETaJUIaMH, ILIeJI04aMH). XJIOPOBOJOPOI.
ConsiHasg KHMCIIOTa, XUMHUYECKHE CBOICTBA, TMOJyY€HUE, NPUMEHEHHE.
JelictBue xJiopa M XJIOpPOBOJOPOJA HAa OPraHU3M 4YeJjoBeKa. BakHeilmue
XJIOPUbI U UX HAXOXKJACHHE B IPUPOJIE

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. Ctpoenue u pusndeckue cBoWcTBa
MPOCTBIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHBIE MOIU(DUKAINU
KHCJIOpOJa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOEHHUE,
dusznueckue W XUMHUYecKHe CBOMCTBa. OKCHABI CEpbl KaK TMPEICTaBUTEIU
KHUCJIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NYECKUE U XUMUYECKHUE CBOMCTBA
(oOmupe Kak ImpeaCcTaBUTeNs Kiacca KUCIOT U cneruduieckue). XuMHIECKUe
peaxiuu, JexKalue B OCHOBE MPOMBIIIJIEHHOTO CrIoco0a MOJIy4YeHus: CepHon
kucnothl. [Ipumenenue. Conu cepHOM KUCIOTHI, KAUECTBEHHAs] peakLus Ha
cynbdat-noH. Haxoxxaenue cepbl v €€ COSIMHEHHI B IPUPOJIe. XUMUIECKOE
3arpsi3HEHUE OKPYKAIOIIEH CPebl COSAMHCHUSIMH Cepbl (KUCIOTHBIC IO,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS




2.3

OOmas xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHH OKHCIEHUs. A30T, paclpoCTpaHEHHE B
npupoe, pu3nuecKkue U XuMuieckue cBoiictsa. KpyroBopot azora B mpupoze.
AmMuak, ero (U3MYECKHE M XHMHUYECKHE CBOWCTBA, IIOJNyYCHUE U
npuMeHenne. Conau aMMOHUS, WX (PU3MYECKHE M XUMHUYECKHE CBOICTBa,
npumeneHne. KauecTBeHHast peakuusi Ha HOHBI aMMOHUS. A30THAas KHCJI0Ta, e€
noJy4eHue, (pusnueckue 1 XUMUIECKre CBOMCTBA (00IIMe KaK MpeICTaBUTENs]
Kjacca KUCIOT W crenuduueckue). lcrmomp3oBaHue HHUTPATOB M COJCH
aMMOHHS B KaueCTBE MHUHEPAIbHBIX yHOOpeHU. XUMHUECKOE 3arps3HEHUE
OKpYXarollel cpeapl COSTMHEHHSIMU a30Ta (KUCIOTHBIE IO, 3arpsi3HECHNE
BO3/1yXa, MMOYBBI U BOJJOEMOB)
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2.5

2.6

docdop, atorponHsie MogudpuKanyu Gochopa, GU3NIECKHEe U XUMUIECKUE
cBoiictBa. Oxcun Qochopa(V) u dochopHas kucinora, ¢uznyeckue u
XUMHUYECKHE CBOWMCTBA, moiydenue. Mcmons3oBanue (ochaTroB B KadecTBe
MUHEPAIbHBIX YI00pEHHIA

OO6mas xapakrepuctuka 31eMeHTOB [V A-rpynmnbsl. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEPHbIE CTEICHU OKHUCIICHUSA. YTJIEpOA, aUIOTPOIHBIC
MoauduKanmK, pacnpocTpaHeHHE B Hpupone, GU3NYECKUEe U XHUMHUYECKUE
cBoiictBa. Ancop6musi. Kpyrosopot yrieposaa B npupoze. OKCuabl yriepoaa,
ux (pu3nUeckre U XMMUYECKHE CBOMCTBA, NEHCTBUE HA KMBBIE OPTaHU3MBI,
MOJTyYeHUE W IPUMEHEHHUE. DKOJIOTUICCKUE MPOOIIEMBI, CBSI3aHHBIC C OKCUIOM
yraepoaa(IV); rumore3a rio6anbHOr0 MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
abdext. YrompHas KUCIOTa U €€ CONMU, UX (PU3NUECKHE M XUMHYECKHE
CBOIICTBa, MoNydeHHe U npuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbI. Vcronb3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U
CEIIbCKOM XO351CTBE

[TepBoHavanbHbIe TOHIATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriaepona (MeTaH, STaH, JTHIICH, alleTWICH, ATaHOJ, TJIUIEPHUH, YKCYyCHas
kucnora). x coctaB u xummuueckoe crpoeHue. [lonstre o Ouomormuecku
BAXXHBIX BCHICCTBAX: )I(I/Ian, 6em<ax, er'IeBO)IaX — N HUX pOJ'II/I B JXKHW3HU
yernoBeka. MarepuanbHOe €IUHCTBO OPraHUYECKUMX M HEOPraHMYECKUX
COeTMHEHNN

2.7

2.8

Kpemuuii, ero ¢usnueckue ¥ XUMHUYECKHE CBOWCTBA, IOJNyYCHUE U
npumenenue. CoeauHEeHUsT KpeMHUsI B mpuponae. O0mue mpeactaBieHust 00
okcuze kpemHus(IV) u kpemaueBoit kucinote. CUIHKATBI, UX UCIOJIb30BAHUE
B OBITY, MEIWIIMHE, TPOMBINIUICHHOCTH. BakHEHIHe CTpOUTEeIbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30IMacHOTO MCIOIB30BaHUS CTPOMTEIHHBIX MAaTePHANIOB B ITOBCEIHEBHOMN
KU3HU

XUMHUECKUH SKCIEPUMEHT: U3y4yeHHe 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJITHOW KHCJIOTBI; IPOBEICHUE KAUYECTBEHHBIX PEAKIMI Ha XJIOPH/I-
UMOHBI W HaONIO/eHHE NPU3HAKOB HMX MPOTEKAHUS; OMBITHI, OTpaKarollue
duznyecKkne 1 XUMUYECKHE CBOMCTBA raJION€HOB U UX COeIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIICHHE ¢ 00Opas3liaMy XJIOPHI0B
(rajoreHuI0B); O3HAKOMJICHHE C OOpa3laMu cepbl M €€ COCTUHEHUSIMH
(BOBMOXKHO HCITOJIb30BAaHHE BHEOMATEPHANIOB); HAOIIOJACHHE IMpoliecca
0o0yrMBaHUs caxapa MoJ ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4eHHE XUMHUYECKIX CBOMCTB Pa30aBICHHOM CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyinbdar-uoH u HaOJIOAeHHE NpHU3HaKa €
MIPOTEKAHUST; O3HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, pochopa u ux




COEIMHEHUN (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPUAIIOB), 0Opa3LaMu
a30THBIX U (HochOpHBIX YA0OpEHUH; MTOTYyYCHHE, COOMPaHUe, pacliO3HaBaHUE
Y U3y4YeHUE CBOWCTB aMMMAKa; MPOBEJACHUE KAaU€CTBEHHBIX PEaKIMil HA MOH
aMmmMoHussT U (ocdhaT-MOH U HU3yYEHUE TMPU3HAKOB HX MPOTEKAHMUS,
B3aMMO/IEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BaHUE BUACOMATEPUANIOB); H3Yy4YE€HHE MOJENeld KPUCTAITMYECKUX
pemérok anmasa, rpadura, QyngepeHa; O03HAKOMIJIEHHE C TPOLECCOM
azcopOLUU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOTra3a; IMOJIy4YeHHEe, COOMpaHue, pacliO3HABaHUE U HU3YYEHHE CBOMCTB
VIJIEKUCIIOro Ta3a; MPOBEACHHE KayeCTBEHHBIX peakiui Ha KapOoHaT- u
CUJIMKAT-UOHBl M M3YyYCHHE MPU3HAKOB HMX MPOTEKAHUs; O3HAKOMJICHUE C
MPOIYKLUHUEH CUIIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE IKCIEPUMEHTAIBHBIX
3a7a4 no teme «BaxkHelme HeMeTaJuIbl U UX COEAUHEHUS»

Mertamisl 1 uxX COCAMHCHUA

3.1

OO0mias xapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
nx nonoxeHus B llepuomuueckon cucrteMe XUMHYECKUX 3yemMeHToB J[.H.
MenneneeBa u ctpoenus aromoB. CTpoeHrne MeTauioB. Metayuinueckasi CBA3b
U METaUIMYeCKass KPUCTALIMYECKas pelI€TKa. DJICKTPOXUMHUUYECKUU Psi
HaIPsDKEHUN METaJIOB

3.2

33

Ou3nyuecKre U XUMUIECKHEe CBOMCTBA MeTayu10B. O0IIKe crioco0bl MOTYYEeHHUS
MeTtaiioB. [ToHsTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHNE
B OBITY M IPOMBILIIEHHOCTH

[Ilenouynsle MeTaybl: nosioxkeHue B [leproguueckoil cucTeMe XUMHYECKHX
aneMmeHToB J[.M. MenzneneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METalIoB U MX
COeTMHEHNN
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[[lenoyno3eMenbHbIE METAJIBl MarHuii W KaJIbIIMM: TIOJIO)KEHUE B
Ilepuoguueckoit cucremMe xumuueckux dnemeHTtoB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXO0XXJECHUE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W Kaiublius. BakHeWne coeIWHEHHsS Kalblus (OKCH],
TUAPOKCHU, coiin). ZKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmromuHui: nonoxkeHue B [leproandeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
.M. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIeHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWCTBA OKCHAA W
TUAPOKCH/IA AITFOMUHUS

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMentoB J[. 1.
MeHnpeneeBa; CTpOCHHE aToOMa; HaxoXkAeHWE B mnpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBa xene3a. OKCHabl, TUAPOKCUABI U coiu kene3a(ll) u
xenesa(Ill), ux cocras, cBOICTBA U MOJTyuYEeHUE

3.7

XUMHUYECKUH SKCTIEPUMEHT: 03HaKOMJICHHE C 00pa3IiaMu METaJIJIOB U CILJIABOB,
X (U3NYECKUMH CBOWCTBAMH; M3YYCHHE PE3YJIBTATOB KOPPO3UH METAUIOB
(BO3MOXKHO HCIIOJIh30BaHUE BHJICOMATEPHAIIOB), 0CcoOeHHOCTEH
B3aUMOJICCTBUSL OKCHJA KalblUs U HaTpusi C BOAOW (BO3MOXHO
UCIIOJIb30BaHNE BUAEOMATEPUAIOB); UCCIIEOBAHUE CBOICTB KECTKON BOJIBI,
mpoliecca TOpPEHHUs JKelle3a B KHUCIOPOoJEe (BO3MOXKHO HCIOJb30BaHUE
BUJICOMaTEPHAJIOB); MPU3HAKOB MMPOTEKAHMSI KAUECTBEHHBIX PEAKI[MIl HA HOHBI
(MarHusi, Kanblisi, amtoMuHus, nuHka, xene3a(ll) u xenesa(Ill), meau(1l);




HaOJII0JICHUE U OMKMCAHUE MTPOIIECCOB OKPAITMBAHUS IJIAMEHU HOHAMU HATPHS,
KaIusg ¥ Kajublud (BO3MOXKHO  HCIIOJIB30BaHHUE  BHUICOMATEPHAJIOB);
UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB T'MIAPOKCHIA ATIOMUHUS M THIPOKCH]IA
IIMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeHIme MeTauibl
W UX COEIUHEHUS

XHUMHS U OKpYXkarolas cpeaa

4.1

4.2

HoBsie maTepuansl 1 TeXHOJIOrMU. BellecTBa 1 Marepualibl B OBCEIHEBHOM
JKU3HU 4YeJIoBeKa. XUMUA U 310poBbe. be3omacHoe ucnoab30BaHre BEUIECTB U
XUMUYECKUX peakiuil B ObiTy. IlepBast momolb Npu XUMHUYECKUX OXKOTax U
OTpaBJICHUSIX

OCHOBBI ~ JKOJOIMYECKOM  I'PAMOTHOCTH.  XHMHUYECKOE  3arpsi3HEHHE
okpyxatoeit cpensl IIJIK. Ponb xumuu B penieHu# 5K0JI0rHYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKHM YIJIEBOJOPOJOB (YroJib, NPUPOAHBIN ra3, He(Th),
IPOAYKTHI UX NEPEpabOTKU, UX POJIb B OBITY M IPOMBIIIEHHOCTH

4.3

XUMHUYECKUH SKCIEPUMEHT: H3y4YeHHE 00pa3I[0B MaTEPHUAJIOB (CTEKIIO, CTUIABBI
METAaJUIOB, TOJUMEPHbIE MaTepPHUAIbl)




IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBaHusi Ha ocHoBe PT'OC

1

IIpencrasnenue:

1.1

0 TI03HABAa€MOCTH SIBJIEHUN NPUPOJbl, NOHUMaHHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HayKH KakK 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJIbTypbl M IMPaKTUYECKOU
NeSITEIbHOCTH 4YEJIOBEKAa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBA;
ITIOHUMAaHNE MECTa XMMUU CPEIH IPYIUX €CTECTBEHHBIX HAyK

1.2

1.3

2.1

O HAaYYHBIX METOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCETOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKHUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACIN  IJIA
00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATBLHON NEATSIBHOCTH, CBI3aHHBIX C XUMHEH
U COBPEMCHHBIMH TCXHOJOTUAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoell Oyaymiedl  npodeccroHaIbHOM
NESITeTPHOCTH M CHeJIaTh  OCO3HAHHBIM BBIOOD XHMHUHU  Kak
npoQUILHOTO TMpeAMeTa TPH TepeXoJe Ha YPOBEHb CPEIHEro
o011ero oopa3oBaHus

Brmanenue cucreMod XMMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH
CUCTEMY XMMHYECKUX 3HAHUM, KOTOPast BKIIOYAET:

BOKHEHIIIME XMMUYECKUE TOHATHUS: XUMHUYECKUH DSJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIOKHOE BEUIECTBO, OTHOPOIHAS U
HEOIHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAsi W MOJIEKYJsApHas
MacChl, KOJMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCJIOTa, OCHOBAHUE, COJb (CPEAHss), XUMHUYECKas
peaKkIusi, peaKiMd COCTUHEHUS, PEaKIMU Pa3lIOKCHUsS, PEaKIUH
3aMeIleHHUs], PeaKIM OOMeHa, TEIUIOBOM 3(QeKT peakiuu, 9K30- U
DHJIOTEPMHUYECKHE PEaKIIMU, PaCTBOpP, MAcCOBAasl JIOJS XMMHUYECKOTO
JJIEMEHTa B COEIMHEHHMH, MaccoBasg JOJII M IPOLEHTHas
KOHIICHTPAIIMS BEIIECTBA B PACTBOPE, PO aTOMa, DIICKTPOHHBIHN CITON
aToma, aToMHas opOuTajb, PagUyC aToMa, BaJEHTHOCTb, CTENEHb
OKHCJICHUS, XUMHYECKasi CBSI3b, DIIEKTPOOTPHIIATETILHOCTD, TIOJISIPHAS
U HEMoJIIpHAasi KOBAJIEHTHAs CBS3b, MOHHAS CBsI3b, METAIUIMYECKas
CBSI3b, KPUCTAJUTHYUECKAS PEIIETKA (AaTOMHAsS, HOHHAS, METAJTHUECKAs,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHUOH, 3JICKTPOJIUT M HEINIEKTPOIHT,
SNIEKTPOJIUTUYECKAsT JUCCOIMANNSA, PEaKIUH HMOHHOTO OOMEHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMH,  OKUCIUTEIb U
BOCCTAQHOBHTEIIb, OKHCICHHE ¥ BOCCTAHOBIICHHE, JJICKTPOINU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIC DPEAKIHH,
CKOpPOCTh XHMMHYECKOW peakuuu, karanuzatop, I[IJIK, kopposus
METaJIJIOB, CIUIABBI
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OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoguueckuii 3axkoH .M. MenpaeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJIpo
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3.1

TEOPUM  XUMHUH:  ATOMHO-MOJIEKYJSIDHAs ~ TEOpHs,  TEOpHs
IIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUUYECKOM I'PaMOTHOCTH, BKJIIO‘laIOHIeﬁl

yMEHHE TMPAaBWIBHO HCIOJb30BaTh M3YYEHHBIC BEUIECTBA |
MaTepuaibl (B TOM 4YHCIIE€ MUHEpalbHbIE YIAOOPEHMs, METAILIBI U
CIUIaBbl, TPOIYKTHl IEPEepadOTKH MNPUPOTHBIX  HCTOYHHUKOB
YIII€BOAOPOAOB (YIJIs, IPUPOIHOTO ra3a, HepTH) B OBITY, CEIHCKOM
XO34HCTBE, Ha IPOW3BOJACTBE M IOHMMAaHUE 3HAYEHHS IKHUPOB,
OenkoB, YIJI€BOAOB /sl  OpraHM3Ma  4YeJIOBEeKa;  yMEHHUE
NPOTHO3UPOBATh BJIMSHUE BEIIECTB M XMMHUYECKUX IPOIIECCOB Ha
OpraHMU3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOAHYIO CPERy

3.2
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YMEHUE MUHTETPUPOBATh XUMUUYECKUE 3HAHUS CO 3HAHUSMHU JIPYTUX
yueOHBIX MPEIMETOB
HAJIMYHUE OTBITa PAOOTHI C PA3IMYHBIMA HCTOYHUKAMH HH(OPMAITHH

[0 XUMHUH (HaydHas M Hay4YHO-TIONYJSIpHAs JIUTEepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)
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YMEHHE OOBEKTHUBHO OIEHWBATh WH(OPMAIHUIO O BEMIECTBAX, WX
NpEeBpallleHUsIX W IPAKTHUYECKOM TMPUMEHEHHMH U yYMEHHE
MCIIOJIb30BaTh €€ JUIs pelIeHNs yueOHO-1T03HABATENbHbIX 3a/1a4

Brmanenue ocHOBaMHM IOHATHUHHOIO ammapara M CHUMBOJUYECKOTO
A3bIKa XMMMHU JUTSL COCTaBICHHsI (POPMYIT HEOPraHMUYECKUX BEIECTB,
YpaBHEHUN XHMHUYECKHX pPEaKIHUil; OCHOBAMH XUMHUYECKOM
HoMeHKJIaTypsl (IUPAC u TpuBnanbHoif)

YMeHne 00bSACHATH CBS3b MOJIOKEHUs neMeHTa B [lepuonnyeckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
XUMHUYECKHUX DJEMEHTOB (COCTaB U 3apsija sapa, oOlee Yucio
AIIEKTPOHOB), paclpeAeeHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KA M KAJIbIIUS

[IpeacraBnenre 0  MEPUOAMYECKOW  3aBHCUMOCTH  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (paJiyCc aToma, dJIEKTPOOTPUIIATETLHOCTH ),
MPOCTBIX M CIOXHBIX BEIIECTB OT TOJIOKEHUS DJIEMEHTOB B
[lepuonuueckoii cucteme (B MajblX TMEPUOJAX U TJIABHBIX
MOJTPYIIAax) ¥ 3JEKTPOHHOTO CTPOSHUS aTOMa

YMenue kinaccupuuupoBarh:

7.1

XUMHNYECKHUEC DJICMCHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHYCCKUEC PCAKITNH

YMeHue onpeaensrh:

8.1

BAJICHTHOCTb U CTCIICHb OKHUCJIICHUA XUMHWYCCKUX SJICMCHTOB, 3apsd
HOHa

8.2

BUJ XMMHUYECKOW CBSI3M M THUIl KPUCTAJUIMUECKOH CTPYKTYpHl B
COCTMHEHUSIX

8.3

XapakTep Cpelibl B BOAHBIX paCTBOPAaX BEIIECTB (KUCIOT, OCHOBAHUM )

8.4

OKHUCJIHUTCIIb U BOCCTAHOBHUTCIIb




YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTRA!

9.1

MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOPOA, TpaduT, ammas,
KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHK, MarHHMH,
KaJIBLIMM, aTFOMHHUM, JKEJIe30)

9.2

9.3

CJIIOXHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPON, OKCHIbI U THIPOKCHJIbI
metauioB [-IIA rpymnm, amomunus, meau (II), nunka, xenesa (I u
II), oxcuapt yrnepoaa (I u IV), xpemuus (IV), azota u pochopa (111
u V), cepolt (IV u VI), cepnucras, cepHas, a3oTucras, a30THasd,
dbocdopHas, yrojpHas, KpeMHHEBasK KHCJIOTA U MX COJIH)

IIPOTHO3MPOBaTh W  XapaKTepU30BaThb CBOMCTBA BELIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHMs, IPUMEHEHHE BELIECTB B
3aBUCUMOCTH OT MX CBOWCTB, BO3MOJHOCTb IPOTEKaHMs
XUMUYECKHUX IIPEBPALLICHUN B PA3JIMYHBIX YCIOBHSIX

10
10.1

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHHUSI pEaKIUH,
B TOM YHCIIE:

peakiuii HFOHHOTO 0OMeHa

10.2

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKum”I

10.3

10.4
11

11.2
11.3
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WUTFOCTPUPYIOIIUX XHWMUYECKHE CBOWCTBA HW3YUYEHHBIX KJIACCOB
(TpyIm) HEOPraHU4YECKUX BEIIECTB

MOJATBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
YMeHue BIYUCIATh (IPOBOJUTH PACUETHI):

OTHOCHUTEIIBHYIO MOJIEKYJSPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUU

MaCCOBYIO OOJIKO BEIIECTBA B paCTBOPEC,
KOJIMYCCTBO BCUICCTBA U €TI0 MaCCy, 00bEM Ta30B

[0 YpPaBHEHUSAM XUMHUECKHX PEaKUUil M HaXOAUTh KOJIMUYECTBO
BellecTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB peaKuu

12

Brnanenue (3HaHHE OCHOB):

12.1

12.2

12.3

OCHOBHBIMM  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIO/IEeHHE,
U3MEepeHHe, YKCIIEPUMEHT, MOJICIIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
U XUMHYCCKHX SIBJICHUH; yMeHHEe C(OpMYIHpPOBATH MPOOJIEMYy H
MPEJIOKUTH MYTH €€ PEIICHUs

0e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
MOCYAOH U JIabopaTOpHBIM 000pyAOBaHUEM

IIpaBUJIaMU 6e301macHoro oOparieHus c BELIECTBAMH,
HCIOJIb3YEMBIMU B TOBCEAHEBHOM KU3HU, MTPaBUJIaMU TOBEJCHUS B
Hensax cOepeXeHus: 370pOBbs M OKPYXKAIOLIEH MPUPOIHOU Cpeabl;
MOHMMaHUE BpeJa (OMacHOCTH) BO3/AEUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONpEeAEIEHHBIX BELIECTB, croco0oB YMEHBILEHUS u
IIPEIOTBPALICHNS MX BPEIHOTO BO3ACHCTBHS

13

Hanynane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA
CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

U3ydyeHHe M  ONUCaHue  (PU3MUECKUX  CBOMCTB  BEILECTB;
O3HAKOMJIEHHE € (PU3NYECKMMHU U XUMUUYECKUMH SIBIICHUSIMH; OIIBITHI,
WJUTFOCTPUPYIOLIME IPU3HAKY [IPOTEKAHNS XUMUUECKUX PEaKLIUM

13.2

HN3Yy4YCHHUC CII0CO00B pasaciICHuA cMmeceit




13.3

13.4

MOJIydYeHUE KHUCIOpOoJa M M3Y4YEHHE €ro CBOMCTB; IMOJIy4YeHUE
BOJIOPO/Ia ¥ U3YUYEHHUE €r0 CBOWCTB; MOJTyYEHHE YIIIEKUCIIOro Ta3a 1
M3y4YEHUE €ro CBOMCTB; IMOJYyYEHHE aMMHUaKa M H3yYEHUE €ro
CBOMCTB

MPUTOTOBJICHHUE PACTBOPOB C OMpeneIEHHOW MaccoBOW Joneit
PacTBOPEHHOIO BEILIECTBA

13.5

MIPUMEHEHUE WHIUKATOPOB (;makmyca, METHUJIOpaHKa u
dbeHondTanenHa) s ONpeaeseHus XapakTepa cpebl B PacTBOpax
KHUCJIOT U LIeJI0oYei

13.6

WCCIIC/IOBAHUE U OMNHCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJICUCTBHSI KUCIIOT C METaNIaMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMH W HEPaCTBOPUMBIMU
OCHOBaHUSIMU, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAHHMIA,
BBITECHEHHWE OJIHOTO MeETajula JPYruM U3 pacTBOpa COJIH;
uccieqoBaHre aM(OTEPHBIX CBOMCTB THUIAPOKCUIOB ATIOMHUHUS H
IIUHKA

13.7

pElIeHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KIIACChI
HEOPraHUYECKNX COEIUHEHHI; «DNEKTPOIUTUYECKAS
aucconuanusay;, «BakHelInne HEMETAIBI M WX COCIHMHEHUS»;
«Baxknelinme MeTaIbl U KX COSIUHEHUS)Y

13.8

14

14.1

14.2

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  NPU3HAKU
NPOTEKaHUs pPeakluii HIOHHOTO 0OMEHa; KaueCTBEHHbIE PEaKLUu Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAX MOHBI: XJOPHI-, OpOMHUI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHUSI, MAaTHUS, KaJIbIIHS, aTFOMUHHS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

YMeHue:

NpPEJCTaBIATh Pe3yabTaThl JKCIEpUMEHTa B (opMe BBIBOOB,
JIOKa3aTeIbCTB, TPAQUKOB M TAOJIUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTHU

YCTAQHAaBIMBaTh  CBA3M  MEXAY  peajbHO  HaOII0gaeMbIMU
XUMHYECKIMH SIBJICHUSIMH W TIPOIIECCAMH, TPOUCXOSIIUMH B
MaKpo- U MUKPOMHpPE, OOBACHATh MPUYMHBI MHOTOOOpa3usi BEILIECTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1.1
1.2

[TepBoHaYAIIbHBIC XUMUYECKUE TTOHSATHUS
UucTteie BemecTBa 1 cMecH. CiocoObI pasziesieHus: cMecei

ATOMBI H MOJICKYIJIBI. Xumudgeckrue 3neMeHThl. CHMBOJIBI  XMMHYECKHX
OJICMCHTOB. HpOCTLIC 1 CJIOKHBIC BCIICCTBA.

1.3

1.4

1.5

1.6

Xumuyeckass Qopmyna. BajeHTHOCTb aTOMOB XMMHMUYECKHUX 3JIEMEHTOB.
CreneHb OKUCIEHUS

3aKOH MOCTOSIHCTBAa cocTaBa BellecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTtHocuTenbHAs MOJIEKYJIApHas Macca. MaccoBas 10151 XUMUYECKOT0 2JIEMEHTA
B COEIMHEHUU

KonmgectBo BemectBa. Monb. Mossipaas macca. MoJISIpHBIIA 00BEM Ta30B.
B3anmocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyeckue U XMMHUYECKUE SIBICHUS. XUMHUUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHUECKHE YPaBHEHUS

2.1

2.2

2.3

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucreMa XMMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB

[lepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
JA.N. Menneneea. [lepuonapr u rpynmbl. OU3HYECKHI CMBICT TOPSIAKOBOTO
HOMEpa, HOMEPOB MEPHUO/Ia U TPYIIIbI FIEMEHTA

Crpoenue atomoB. CoctaB aToMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aToMOB TeEpBhIX 20 XHUMHUYECKHX DJIEMEHTOB
ITepnonnueckoii cucremst 1.11. MeHeneena

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajlus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIHEHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COCIUHEHHUHA B
COOTBETCTBHUHU C TIOJIO)KEHHEM »dJIeMeHTOB B Ilepuoamdeckoil cucreme
CTPOSHHUEM UX aTOMOB

Crpoenue BelecTna

3.1

Xumuueckass cBsi3b. KoBanmeHTHas (TMOJspHAsT ¥ HETOJSPHAs) CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XUMHMUYECKMX  3JeMeHTOB. VOHHas  CBs3b.
Meramnuueckas CBSI3b

3.2

Tunbel KpUCTAITUYECKUX PEmETOK (aTOMHAasl, WOHHAs, MeTajuIhdecKas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTALINYECKOW PEIIETKH U BHIA
XUMHUYECKOH CBSI3U

Baxnerime mnpeacraBuTeNM HEOPraHWYECKUX BellecTB. Hemertamibl m ux
coeqruHeHus. MeTaibl U UX COEAUHEHUS

4.1

Krnaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCIUHEHUN: OKCHIIOB
(conmeobpasyromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecolieoOpa3yoIue; OCHOBaHWUW (MIENOYM W HEPACTBOPUMBIC OCHOBAHUSA);
KHCIIOT (KUCIOpOACOAepKalue ¢ OECKUCIOpPOJHbIe, OIHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJeHl (CpeaHUX U KUCIIBIX)




4.2

4.3

4.4

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIUIOB:
BOJIOpOA, XJI0pa, KHCI0pOoaa, cephl, a30Ta, hocdopa, yriepoia, KpeMHHs
®u3nyYecKkue U XMMHYECKHUE CBOMCTBA IMPOCTHIX BEIIECTB-METAIIOB: JIUTHUS,
HaTpusl, KaJaus, MarHus U KaJbIUs, aIFOMUHUS, *Kejne3a. DIESKTPOXUMUYECKUN
pAll HANPsHKEHUA METaJIIOB

®u3nYeCcKre U XMMUYECKHE CBOMCTBA BOJOPOIHBIX COCMHEHUN HEMETAIJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, aMMHAKA

4.5

du3nyeckue U XUMHUYECKUE CBOMCTBA OKCHJIOB HeMeTawioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [Tonyaenune
OKCHJIOB HEMETAJLIOB

4.6

4.7

Xumnueckue cpoiictBa okcuaoB: MetauioB IA-IIIA rpynn, nuuka, meau(ll) u
xenesa(Il, III). [Tonmy4yeHrne OKCUI0B METAIIIIOB

XUMUYECKUE CBOMCTBA OCHOBAHUH M aM(OTEPHBIX THIPOKCHIOB (Ha IpUMEpe
THAPOKCUIOB alllOMHUHHUA, Keje3a, UuHKa). [lomydyeHne oOcHOBaHUU U
aM(}OTEPHBIX THAPOKCUIOB

4.8

4.9
4.10

OOmre XMMUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOIOPOIHOM,
CEpHUCTOM, cepHOi, a30THOH, (hochopHOil, KpeMHHEBOM, yroiabHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[TosyueHue kucior

OO6mue XUMHYECKHE CBOMCTBA cpeHuX coJier. [Tomyduenue coneit

[Tonyuenue, coOupaHue, paclio3HaBaHHE BOJOPOJA, KHCIOpOJa, aMMHaKa,
YTJICKHCIIOTO Ta3a B JIA00paTopuu

4.11
4.12

[Tonyuenne ammuaka, CEpHOM M a30THOM KHUCJIOT B MpOMbIIUIeHHOCTH. OO0miue
COCOOBI OJTYYEHHUSI METAJIIOB

I'enermueckas CBA3b MCXKAY KilaCCaMU HECOPTaHNYCCKUX COGI[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKITUU

5.1

Krnaccudukanys XuMUYECKUX peakuil 10 pa3IMdHbIM IPU3HAKaM: 110 YUCITY U
COCTaBY YYacTBYIOLIMX B PEAKIMM BELIECTB, MO TEIUIOBOMY 3(dexTy, Mo
M3MEHEHUIO CTEIIEHEW OKHUCIICHHS] XUMHUYECKUX 2JIEMEHTOB

5.2

53

54

TemoBoit > ¢deKkT XUMHUYECKOM peakluu, TEPMOXUMHUYECKHE YpaBHEHUS.
DK30- U DHI0TEpMUYECKUE peakunu. TepMOXUMUYECKHE YPABHEHHUS
OKHCINTENBHOBOCCTAHOBUTENbHBIE peakui. OKUCINTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKUCIEHWS W BOCCTAHOBJICHHS.  ODJIEKTPOHHBINM  OamaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIbHON PEAKIINT

TeopI/I;[ SHCKTpOHHTquCKOﬁ JUCCOoIHManu. KaTI/IOHBI, AHHUOHBI. 3J'ICKTp0J'II/ITBI
1 HCOJICKTPOJIUTEI. CunbHbBIE U ca0bIe SJICKTPOJINTEI. Crenenn JUCCOIMalTH

5.5

Peakiiun noHHOrO OOMeHa. YCIOBHS MPOTEKaHUs PeaKkIMi MOHHOTrO oOMeHa,
ITOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMM

XHMHS M OKpyXkaromas cpeaa

6.1

BemectBa m Marepuansl B ITOBCEJHEBHOW JKHM3HM 4YeloBeka. be3omacHoe
UCTIOJIb30BAHUE BEIIECTB M XMMUYECKHUX PEaKIUi B JabopaTopuu U OBITY.
IlepBast nOMOIIb IPU XUMHUYECKUX 05KOTaX U OTPABICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpyKarouled cpefbl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3JIyXa U BOJOEMOB), CIIOCOOBI €ro MPEeIOTBPAICHUS
[Ipenenbras momyctumasi koHreHTpamus BemectB (I1J1K). Pomp xumum B
pEIICHUH OHKOJIOTMYECKUX mpobiem. YcuseHue mapHUKoBoro 3ddekra,
paspyuieHre 030HOBOTO CJIOS




[Tpumenenue cepsl, a3ota, ¢pochopa, yriaepona, KpEeMHHUS U UX COCTUHEHUN B
OBITY, MEIWIMHE, NMPOMBINUICHHOCTH U CEJILCKOM Xo3siicTBe. [IpumeHeHue

6.3 METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPATIOMHHHUN, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coenuHeHuil. [ToHsTre o Koppo3uu MeTalJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3HHU

6.4 [TpupoaHble HWCTOYHMKH YIIIEBOJOPOJOB (Yroib, NPUPOAHBIN Ta3, HE(Th),
MPOJYKTHI MX MepepaboTKH (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIECHHOCTH
[lepBoHavasabHbIE MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHHUSIX

6.5 yriepoaa (MeTaH, 3TaH, STUJICH, alleTUIEH, STaHOJ, TIUIEPHH, YKCYCHAs! KUCIIOTA).
[TonsiTre 0 OMOTOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OENIKaX, YIiIeBoaax — U UxX
POJIN B )KU3HH YEIIOBEKA

7 Pacuérsr:

7.1 o GpopmyamM XUMHUISCKUX COCTMHEHUHN

7.2 Macchl (MaccoBOM) JI0JIM PACTBOPEHHOTO BELIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi: 8-i kinacc: 0a30BbIi yPOBEHb: YUEOHHK; S-€ U31aHUE,
nepepadbotanHoe ['abpuensia O.C., Octpoymon U.I'., Cnankos C.A.
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» Xumusi: 9-if kiacc: 6a30BbIN yPOBEHb: YUCOHHK; 5-€¢ H3AaHUE,
nepepaborannoe ["abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxunonepHoe obmectBo «M3narensctBo «lIpocsemienne»
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