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IHOACHUTEJIBHAA 3AIIMCKA

IIporpamma 1o XMMHM Ha YpOBHE OCHOBHOI'O O0ILIEro 00pa3oBaHMsI COCTaBJICHA
Ha OCHOBE TpeOOBaHWI K pe3yJlbTaTaM OCBOEHHS OCHOBHOHW 00pa3oBaTeinbHOM
porpaMMbl OCHOBHOTO 00miero o6pasoBanwusi, npenacraBieHasix B ®I'OC 00O, a
TaKKe Ha OCHOBE (eaepalbHONW paboyeil NmporpaMMmbl BOCHUTAHUSA M C YYETOM
KOHIICTIIMY TPENoJaBaHus y4eOHOro mpenMeTa «XuMHs» B 00pa30BaTEIbHBIX
opranusanusax Poccniickoint denepanuu.

[Iporpamma 1o XuMuM Ja€T TpENCTaBIEHHE O IEJsAX, OOmel crpareruu
00y4eHHMsl, BOCHUTAHUSA U PA3BUTHUS O0YYaIOIMXCs CPEACTBAMU yueOHOro MpeiMera,
yCTaHaBJIMBaeT  00sA3aTelNbHOE NPEIMETHOE  COJEp)KaHue, IpeaycCMaTpUBaeT
pacrnpesielieHne €ro Io KiaccaM U CTPYKTYpUpOBaHUE [0 pas3jieiamM U Temam
[pOrpaMMbl IO  XHUMHUH, OIpeAeNsieT KOJIMYECTBEHHbIE U  KaueCTBEHHBIE
XapaKTEPUCTUKU COJEPKAHUSA, PEKOMEHIYEMYH0 IOCIEA0BATENbHOCTD H3Y4YCHHUS
XUMHUU C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JIOTUKU y4eOHOTro
mporecca, BO3PACTHBIX OCOOCHHOCTEH OOYYaroImuXcs, OMpenesieT BO3MOXKHOCTH
npeaMera JUisd  peanu3anuu  TpeOOBaHMK K pe3yiabTaraM OCBOSHHSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOILEro 00pa3oBaHMs, a TaKxkKe
TpeOoBaHUH K pe3yiabTaTaM o0y4eHHsI XUMHUU Ha YPOBHE LieJel U3y4eHHsl IpeaMeTa u
OCHOBHBIX BHUJIOB Yy4eOHO-ITO3HABATEIBHON JEATEIBHOCTH OOydaromerocs 1o
OCBOCHHIO yYEOHOTO COJIEPIKAHHSL.

3HaHUWE XHMHUHU CIY)XUT OCHOBOW JUIsi (OPMHPOBAHUS MHUPOBO33PEHUS
o0yyJaroIerocsi, ero NpeACcTaBIeHUN 0 MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
urparot GopmMupyeMble XUMHEH MpeACTaBICHUS O B3aUMONPEBPAILIECHUAX YHEPTUU U
00 DSBOJIIOLIMM BEWIECTB B MPHPOJE, O IMYyTAX pEIIeHUS TII00aTbHBIX MPoodiIeM
YCTOMYMBOIO Pa3BUTHs YEIOBEUECTBA — CBHIPHEBOM, DHEPreTUYECKOW, MUIIEBOW U
HKOJIOTUYECKOM 0€30MacHOCTH, IPOOIIEM 31paBOOXPaHEHHUSL.

N3yuenue xumuu:

CIOCOOCTBYET  peamu3aliil  BO3MOXKHOCTEH  JUIsi  caMOpa3BUTHI U
(dbopMHpOBaHUS KyJIbTYPbI JINYHOCTH, €€ 001Iel 1 PyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEH
o0yJaromuxcs, HaBBIKOB HX  CAMOCTOSITENIbHOW  y4eOHOH  JIesTeNbHOCTH,
OKCHEPUMEHTAIBHBIX M  HMCCIENOBATEIbCKUX YMEHHH, HEOOXOIMMBIX Kak B
MIOBCEIHEBHOM KU3HU, TaK U B IPO(ECCHOHATLHON 1EATEIbHOCTH;

3HAaKOMHUT CO CHEIU(PHUKOH HAyYHOTO MBIIIJICHNUS, 3aKJa/JbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJISa HA €IUHCTBO IIPUPOJABI U YEJIOBEKA, ABJIAECTCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0yYaIOLUXCs;

CocoOCTBYeT (HOPMHUPOBAHHMIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4yHBbIM 3HAHMSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJAJ B DKOJIOIMUYECKOE
o0Opa3oBaHue 00YyJArOIINUXCS.

JlanHble HampaBieHUss B OOyYEeHHHM XHMHUH OOECIICUMBAIOTCS CIIEIUPUKON
coliepKaHHs  y4yeOHOro  IpeaMmeTa,  KOTOpbhIH  sBISETCS  IeJarornyecku
aJlanTUPOBAHHBIM OTpa)keHHEeM 0a30BOIl HayKM XMMMU Ha ONpeAeIEHHOM JTare eé
pa3BUTHSL.



Kypc xuMuu Ha ypoBHE OCHOBHOIO OOLIero oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOGHHME OOYYaIOUIMMHUCA CUCTEMbl II€pPBOHAYAJIBHBIX IOHATUH XHWMHH, OCHOB
HEOPraHMYECKON XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATUN OPraHUYECKOU
XUMHH.

CtpykTypa coaep)kaHusi MporpamMMmbl IO XUMHM c(OpMUpOBaHa Ha OCHOBE
CUCTEMHOI0 nonxoja kK €€ msydeHuro. ColepikaHue CKIAIbIBACTCS W3 CHCTEMBI
MOHATUM O XMMHYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMbI MOHATUH O XUMHUYECKOU
peakuuu. OOe OSTH CHUCTEMbl CTPYKTYpHO OpraHuW30BaHbl IO  [PHUHIMILY
IIOCJICZI0BATEIBHOIO PA3BUTHs 3HAHUM HAa OCHOBE TEOPETHUYECKHUX IPEACTaBICHUN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;

— YYEHHsI O CTPOEHUH aTOMa U XUMHUYECKOI CBSI3U;

— MPeICTaBIEHUH 00 AJIEKTPOIUTUYECKOM JUCCOIMALIMY BELIECTB B PACTBOPAXx.

Teopernueckue 3HaHUS pacCMaTpUBAIOTCI Ha OCHOBE 3MIIUPUYECKU
MOJTyYCHHBIX U OCMBICICHHBIX (DaKTOB, pa3BHBAIOTCS IMOCIEIOBATEIBHO OT OJHOTO
YPOBHSI K JIPyrOMY, BBIIOJHSAS (DYHKIIMU OOBSCHEHHS M NMPOTHO3UPOBAHUS CBOWCTB,
CTPOCHMSI M BO3MOXKHOCTEH IPAKTHUYECKOIO IPUMEHEHHUs U IOJIyYEHHUs HU3y4aeMbIX
BELIECTB.

OcBoeHue mporpamMmbl IO  XUMHH  CHOCOOCTBYET  ()OPMHPOBAHHUIO
IIPEACTABIICHUS O XUMUYECKON COCTABJISIOIIEH HAyYHON KAPTUHBI MUpPA B JIOTHKE €€
CUCTEMHOM MNPUPOJBI, LICHHOCTHOIO OTHOLICHHMsS K HAayYHOMY 3HAHUIO U METOJaM
[I03HAHUA B HayKe. M3ydeHre XUMHUH POUCXOAUT C NPUBJICUYECHUEM 3HAHUM U3 paHee
M3yYEHHBIX Y4eOHBIX peaMeToB: «OKpyskaroumii Mupy, «buonorus. 5—7 Kimacce» u
«®Pusuka. 7 Knacey.

ITpu n3yyeHnn XMMHUU IPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON
HayKM Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUs, NPAaKTUYECKOH IesITeIbHOCTH
YeJI0BeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIBTYpHI. 3ajada y4eOHOTO
IpeaMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMHUYECKUX 3HAHUNH — Ba)KHEHIINX
(aKkTOB, NOHATHH, 3aKOHOB U TEOPETHUYECKUX MOJOKEHUH, TOCTYIHBIX 0000IIECHHIH
MHUPOBO33PEHUYECKOI0 XapakTepa, A3blka HayKH, B IPUOOLIEHUH K HayYHBbIM METOJaM
MO3HAHUS TPU W3YYEHUH BEUIECTB W XMMHUYECKHX pPEaKUWd, B (OPMHPOBAHUHU H
Pa3BUTHH MTO3HABATEIBHBIX YMEHUH M WX MPUMEHEHUH B y4eOHO-TIO3HABATEILHOU U
y4eOHO-UCCIIEIOBATENILCKOM  ESATEIbHOCTH, OCBOSGHMM  IpaBUI  0€30IacHOro
oOpallleHus C BELIECTBAMU B IOBCEIHEBHON KU3HH.

[Ipy u3yuyeHHH XUMUU Ha YpOBHE OCHOBHOI'O OOILEro oOpa3oBaHUs Ba)KHOE
3Ha4YEeHUE MPUOOPENH TaKUE LEH, KaK:

— (GopMHUpOBaHME MHTEJJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHMUYECTBY, CaMOCTOSITEIbHOMY HPUHATHIO pEILIEHUH,
CTIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSM KHU3HH;

—  HampaBJICHHOCTh  OOy4eHHMS Ha  CHUCTEMaTHYeCKOe  IPHOOIIEHHUE
o0yJaromuxcs K CaMOCTOSATEIbHOM IO3HABATENbHOM JEsITEeIbHOCTH, Hay4HbIM
METOaM MO3HAaHUsA, POPMUPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CLIOCOOHOCTEH K XUMUH;



— obecrieyeHne yCIOBH, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00YYarOIIUMUCS
OTbITa PA3HOOOPA3HOM JEATENBHOCTH, IO3HAHUS W CAMOIMO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), HMMEIOUIMX YHUBEPCATbHOE 3HAYCHUE JUIS
Pa3IMYHBIX BUIOB JICATEIBHOCTH;

— ¢opmupoBaHue 0OmEH (QYHKIMOHATBHOW U  E€CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUN OOBSICHITH U OIICHUBATDH SIBJICHUS OKPYKAIOIIETO
MUpA, UCTIONB3YS 3HAHUS U OIBIT, HOJTYYCHHBIC IPH U3YYCHUN XHUMHUHU, IPUMEHSTD UX
MIPU PEUICHUU MPo0IeM B TIOBCEAHEBHOM KU3HU U TPYIOBOH JEATEIHHOCTH;

— (hopmupoBaHue y 00ydaromuxcsi TyMaHUCTHUYECKUX OTHOILIEHUH, TOHUMaHUs
[EHHOCTH XUMUYECKUX 3HAHUWA i1 BBIPAOOTKH HSKOJOTHYECKU IEIecO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM AEATEIHLHOCTU B LENSIX COXPAHEHUS CBOETO 370POBbS
Y OKPY’KaIoIIe PUPOJTHON CPENIbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIUTAaHUIO HA OCHOBE YCBOEHHUS OOIIECYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY MPO(HIIS M HAPABICHHOCTH JajbHEHIIIero 00ydeHusl.

OOm1ee 4yuCIIo 9acoB, OTBEAEHHBIX /IS U3yUEHHS] XUMUHU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBisier 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B
Heqeno), B 9 kiracce — 68 yacoB (2 4yaca B HEJIEIIO).



COJEP/KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajibHBIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XMMHUM B JKM3HHM 4YEJIOBEKA. XMMHS B CUCTEME HAyK.
Tena u BemectBa. Pu3nuecKue CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE BEILECTB.
[lonsiTue o meronax mo3HaHus B xumuu. Yuctele BemiectBa u cMmecu. CriocoOsl
pa3aeneHus CMecen.

ATOMBI W MOJIEKYJIBl. XUMHUYECKHE d3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
a1eMeHTOB. [IpocThie U cl0KHbBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass Gopmysna. BaaeHTHOCTP aTOMOB XMMUYECKUX IJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTenabHas aToMHass Macca. OTHOCHUTENbHast
MOJIEKYJIsIpHas Macca. MaccoBasi 107151 XMMUYECKOTO 3JIEMEHTA B COETUHEHUM.

KonunuectBo BemecrBa. Monbs. Monsipas macca. B3auMocBs3p konudecTsa,
Macchl M UHWCIAa CTPYKTYpPHBIX €IMHHI] BemiecTBa. Pacu€rsl mo dopmymnam
XUMHYECKHUX COEIUHEHUI.

dusnyeckue U XUMMUYECKHE SIBJICHUSA. XUMHUUYECKasl peakuus U e€ MpU3HAKU.
3aKOH COXpaHEHHMs Macchl BellecTB. Xumudeckue ypaBHeHus. Kitaccudukanms
XUMHYECKHUX peaklnii (COeTUHEHMS, pa3I0KEHUs, 3aMeIleHrs, 00MEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW MOCYNOH, MpaBWwiaMu paboThl B J1abOpaTopuu U
npuémMamMu oOparieHusi ¢ J1abopaTOpHBIM 00OPYAOBaHHEM, W3YYEHHE U OIUCAHHE
(bu3MYECKUX CBOMCTB 00pa3lloB HEOPraHUUECKHUX BEUIECTB, HAOIIOACHHE (PU3NIECKIX
(mnaBiIeHWE BOCKa, TasHUE JbJa, pPAcTUpaHHE caxapa B CTYIKE, KUIIEHUE W
KOHJIEHCAllU BOJAbI) M XHUMHUYECKUX (TOPEHHME CBEYHM, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aHMMOJICICTBHE Mella ¢ KUCIOTOM) sBIeHUH, HAOIIOeHHEe U OIUCaHKe
MPU3HAKOB MPOTEKAHUSI XUMHUECKUX PEaKIHii (pa3iokKeHne caxapa, B3auMOIeCTBIE
CepHOM KHCJIOTBI C XJIOpUAOM Oapusi, pazioxenue ruapokcuaa meam (1) mpwm
HarpeBaHWM, B3aUMOJEHCTBUE XKene3a ¢ pactBopoM coiau meau (II), msydenume
Croco00B pa3/ieNieHUs] CMEcel: ¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE, BBHIIAPUBAHHE,
TUCTHIUTSIIMSL,  Xpomarorpadus, TMpPOBEACHHE OYUCTKM TIOBAPEHHOW  COJH,
HAOJIOZCHNE W ONHCAaHHE pe3yJbTaTOB IPOBEICHUS ONBITA, HIUTFOCTPHPYIOMIETO
3aKOH COXPaHEHMsI MacChl, CO3aHNe MO/IEICH MOJIEKYJI (ILIapOCTEPIKHEBBIX).

Ba:kHeiilmue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopon — aneMeHT M mpocToe
BenlecTBo. HaxoxaeHue kucinopo/ia B mpupoae, Gru3nueckue 1 XMMHUYECKHUe CBOMCTBa
(peaxkuuu ropenus). Oxcunabl. I[lpumenenue xuciopona. CrmocoObl IMOTYYCHHS
KHCIIOpO/ia B J1a0OpaTOpUU U NMPOMBIIIIEHHOCTU. KpyroBopoT kuciaopoja B mpupo/e.
O30H — ayoTponHas MoAu(UKAIHS KUCIOPOA.

TernoBoit ekt XxumMuuecKol peakiuy, TepPMOXUMHUYECKIE YPAaBHEHUS, IK30-
U SHJOTEPMHUYECKHE peakiuu. TOIuIMBO: Yrojip M MeTaH. 3arps3HEHHE BO31yXa,
yCUJIEHUE MTAPHUKOBOTO 3(pdeKTa, pa3pyLieHUE 030HOBOTO CIOA.



Bonopon — anement u npocroe BemecTBo. HaxoxaeHne Bogopoa B IpUpoe,
¢bu3nUecKre U XUMHUYECKUE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI ronydeHus. Kucinotsr u
COJIN.

MounsipHbIii 00BEM ra30B. PacuéThl M0 XUMUYIECKUM YpaBHEHUSIM.

®dusnueckue cBoWcTBa BoAbl. Bopa kak pactBopuTenb. PacTBOphI.
Hacpimiennple ¥ HEHACHIIIEHHBbIE pPacTBOpPbl. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBas f07s1 BEelIeCTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBAa BOAbL. OCHOBaHUS.
Ponp pacTBOpoB B Ipuposie U B KHU3HU 4esloBeka. KpyroBopoT BojbI B NpPUPOJE.
3arpsi3sHeHue TPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOJI.

Knaccudukanus nHeoprannyeckux coenunHeHuil. Oxcunpl. Krnaccuduxamms
OKCHJIOB:  coneoOpa3yroniyie  (OCHOBHBIE,  KHCIOTHbIE, aM(OTepHble) U
HeconeoOpazyromue. Homenkmnarypa okcunoB. @usnueckie 1 XUMUYECKHE CBOHCTBA
okcui0B. [losryuenne okCuaoB.

OcHoBanus. Kiaccudukanus ocHOBaHMM: MmIETOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHuil. DPU3MUECKHE M XUMHUYECKHE CBOWCTBA
ocHoBaHui. [lonydyeHne OCHOBaHUH.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUUYECKHE CBOMCTBa KHUCIOT. Pan axtuBHoctu MertaiuioB H. H. bekerosa.
[lonmy4yenue KuCIoT.

Comu. Homenknatypa coseil. dusnyeckue U XUMHUYECKHE CBOMCTBA COJICH.
[Tomyuyenue coien.

I'eneTnueckas cBsSI3b MEXKIy KJ1acCaMU HEOPraHUYECKUX COECITMHEHMI.

Xumuueckuii y3xcnepumenm:

KAueCTBEHHOE OIIPEJICIICHUE COAEpkKaHMsS KUCIOpPOJa B BO3JyXe, IMOJIyUYEHHUE,
coOMpaHue, paclo3HaBaHME W HW3YyYEHHE CBOHCTB KHCIIOpOJa, HAOIIOIEHUE
B3aUMO/ICHCTBUS BEILIECTB C KMUCIOPOJIOM U YCIOBHS BOSHUKHOBEHHUS M IIPEKPAILICHUS
ropeHus (moskapa), 0O3HaKOMJIEHHE ¢ 00pa3llaMd OKCHJIOB M OINHCAHHME UX CBOICTB,
MoJIydeHue, coOupaHue, pacrio3HaBaHWE W U3YYEHHE CBOMCTB BOJopojaa (rOpeHue),
B3auMoJeiicteue Bojopona ¢ okcugom Meau (II) (Bo3MOXHO HCMONB30BaHHE
BUJICOMATEPHANIOB), HaOIIOJeHHe OOpa3loB BEIIECTB KOJIMYECTBOM 1 MOIb,
UCCIeIOBaHNE OCOOEHHOCTEH PACTBOPEHHUS BELIECTB C Pa3IMYHON pPaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIed pacTBOPEHHOTO
BELIECTBA, B3aUMOJAEHCTBHE BOJbI C METa/lIaMU (HATPUEM M KajbLueM) (BO3MOXKHO
UCIOJIb30BaHUE BUACOMATEPUAJIOB), HCCIEIOBAaHHE O0Opa3lloB HEOPTaHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJIEHUE W3MEHEHUS OKPACKU HHIUKATOPOB B
pacTBOpax KHCJIOT W IIeliouei, u3ydeHue B3aumopeiictBus okcuma menu (II) c
pacTBOpOM CEpPHOM KHCJOTBI, KHUCJIOT C METajulaMy, PEaKUHWl HEeUTpalu3alui,
MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJHOIO MeETajla APYTHM U3
pacTBOpa COJM, pelIeHUe SKCIEPUMEHTAIBHBIX 3a]a4 1o TeMe «BaxHeimue kinaccol
HEOPraHWYECKUX COCIUHEHUI.

Ilepuoauuecknii 3axkon u Ilepuoauyeckass cucreMa XUMHYECKHX
iemenToB JI. WU. MenaeneeBa. CrtpoeHue aroMoB. XHMMHUYECKAsi CBA3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHBIE PEAKINH



IlepBble HOMBITKM KiIaccU(UKALMU XUMHYECKMX 3jeMeHToB. IlonsTHe o
IpyIIax CXOAHbBIX JIEMEHTOB (LLEIOYHBIE U LIEI0YHO3EMEIbHbIE METAIIIbI, TAJIOT€HBI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpbIe O00pa3yloT aM(pOTEepHBIE OKCUIBl |
TUIPOKCHU/IBI.

Ilepuoguueckuii 3akoH. Ilepuonnueckas cucreMa XMMHYECKUX JJIEMEHTOB /.
W. MenneneeBa. Koporkonepuoanas u anuHHonepuoHas ¢opmsel Ilepuoauueckoit
cucTteMbl XuMH4Yeckux dieMeHToB J[. M. Menneneesa. Ilepuonsl W rpynisl.
DuU3nYeCcKUil CMbICI OPAIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oronsl. DnekTponsl. CTpoeHHe
3JIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 xumMHuueckux ieMeHToB Ilepuoauueckoii
cucrembl JI. M. MeHnpneneeBa. XapakTE€pUCTHKA XUMHUYECKOTO 3JIEMEHTA IO €ro
nonoxenuto B [lepunonnyeckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUsl paJuyca aTrOMOB XHUMHUYECKUX 3JIEMEHTOB,
METANINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyIIIaM U IIEPUOJAM.

3nauenue [lepumonuueckoro 3akoHa u Ilepuognueckoit cucTeMbl XUMHUYECKHUX
3JIEMEHTOB JUIsl pa3BUTHS Hayku U npaktukd. . M. MenneneeB — yd€HbId U
IpaX<IaHUH.

Xumuueckass cBsi3b. KoBaneHTHass (MoJisipHass W HEMOJIIpHAsi)  CBSI3b.
DNEeKTPOOTPULATEILHOCTh XUMUYECKHX 3JIEMEHTOB. VloHHAas CBSI3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoieccel
OKHCJIEHHUS U BOCCTAHOBJIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii y3xcnepumenm:

u3yyeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBHE
THAPOKCHJIA IMHKAa C pacTBOPAMM KHUCIOT W UIEJIIOYEH, IMPOBEJCHUE OIBITOB,
WUTIOCTPUPYIOLINX TPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuil (ropeHue,
PEaKIMU Pa3I0KEHHsI, COSMHEHNU).

Mesicnpeomemmnie céasu

Peanuzanusi MeXIpeIMETHBIX CBSI3ed NpU H3YYEHMM XMMHMM B 8 Kiacce
OCYILECTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHATHUH,
TaK Y IOHATUH, SBIAIOIIUXCS CHCTEMHBIMU JJIS1 OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-
Hay4HOT'O LIMKJIA.

OOurre ecTecTBEHHO-HAYYHBIC IMOHTHSA: HAYYHBIH (DaKT, THIIOTE3a, TEOPHS,
3aKOH, aHAJIU3, CUHTE3, KJIacCU(PUKaLUs, IEPUOAUYHOCTD, HAOJIIO/IEHUE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, IBJICHUE.

®dusuka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, D3JEKTPUUECKUN 3apsj, BEIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBA, r'a3, (PU3MUECKUE BEIUYUHBI, €AUHUIBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3BE3/bl, CoHILIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEPAIBI, TOPHBIC MOPOIBI, MOJIC3HBIE
HCKOIIaeMBbl€, TOILUINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo u XUMHYeECKasl peaKkuust



Ilepunoguueckuii 3akoH. Ilepuonnueckas cucreMa XMMHYECKUX JJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IEPBbIX TPEX MEPUOJIOB, KAIMS, KAJIbLIUSA U UX COSIUHEHUH B
COOTBETCTBUM C IOJIOKEHHUEM 2JIEMEHTOB B [lepmoandeckoil cucreMe U CTPOCHHEM
UX aTOMOB.

CrpoeHne BeniecTBa: BUABl XMMHMYECKOM CBS3M. THIBI KPHUCTAUIMYECKUX
pemETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTALUIMYECKON PEIIETKH U
BHUJIa XUMUYECKOU CBSI3H.

Knaccuukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppas3JIMYHBIM KJIaccaM HEOPraHW4eCKUX
COCUHEHUI, TCHETUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMU4ecKUX peakuil 0 pa3Iu4yHbIM IpU3HaKaM (10 YUCIy U
COCTaBY YYacCTBYIOIIMX B PEaKIIUH BEIIECTB, 0 TEIIOBOMY 3(deKTy, 1o n3MeHeHHIO
CTENEHEH OKMUCIEHUS XMMHUYECKHX OJJIEMEHTOB, II0 OOpaTUMOCTH, MO YYacTHIO
KaTajau3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKUE YPABHEHUS.

[lonsTue o ckopocTH xumuueckod peakuuu. [loHsitTue 00 oOparuMbIX U
HEOOpaTUMBIX XUMHUECKUX peakiusax. [IoHATHE O TrOMOTreHHBIX U TeTepOreHHbIX
peakuusx. llondarne o karamuse. [lonsTHe 0 XMMHuYecKOM paBHOBecHH. (DakToOpBI,
BIMAIONIME HA CKOPOCTh XMMHYECKOM pEaKuuu U IOJIOKEHUE XHMHYECKOrO

paBHOBECHS.
OKHCIUTENTPHO-BOCCTAHOBUTENIBHBIC ~ PEaKLUM,  AJIEKTPOHHBIM  OasiaHc
OKHUCJIUTETHHO-BOCCTAHOBUTEIIbHOM peaxiuu. CocraBienue ypaBHEHHUIA

OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUd €  HUCIOJIb30BAaHUEM  METOoJAa
AJIEKTPOHHOTO OallaHca.

Teopust 3MEKTPOIUTUUECKON AUCCOLMALMU. DJIEKTPOIUTHl U HEIJIEKTPOIUTHI.
Katnonbl, anmonsl. MexaHuU3M JUCCOLMALMM BELIECTB C pPa3jJU4YHbIMM BHUAAMHU
xumuueckon cBsa3u. Crenens aucconuanuy. CUIbHBIC U ClIa0ble JIEKTPOIUTHIL.

Peakiiun monHoro o6meHa. YcClIOBHs MPOTEKAHMs PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKpAUIEHHbIE HOHHBIE YpaBHEHUs peakunil. CBONCTBA KUCIOT, OCHOBAHUI
M Ccolell B CBeTe IMPEACTaBICHHH 00 JIIEKTPOIUTHYECKONW JIUCCOLUAIUH.
KauectBennsie peakunu Ha HOHBI. [IoHSATHE O THApPONIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEeMeTauioB (rpadura W aiMasa), CIOKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMH OT
BO3CHUCTBUS Pa3IMYHBIX (PAKTOPOB, HCCIEIOBAHUE IIEKTPOIPOBOIHOCTH PACTBOPOB
BELIECTB, IIpolecca AMCCOLMAIMM KUCJIOT, WIeJoueid M cojledl  (BO3MOXKHO
UCIIOJIb30BaHHWE BHUAEO MAaTEpPHAlIOB), MPOBEIECHUE OMNBITOB, WUIIOCTPUPYIOIINX
MPU3HAKU MPOTEKaHUs peakuil HOHHOTO oOMeHa (0O0pa3oBaHUE OCajKa, BbIIEICHHE
ra3a, oOpa3oBaHHE BOJbl), OIBITOB, WJUIIOCTPUPYIOIIUX HPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX pEaKUMi (FrOpeHue, peakuuu pas3lIoKEeHUs, COEIUHEHUs),
pacrno3HaBaHUE HEOPTraHWYECKUX BEIIECTB C MOMOULIbI0 KAYECTBEHHBIX pPEaKIUN Ha
HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajuibl 1 MX coeIUHEHUS



OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (uU3MYecKHe CBOWCTBA IMPOCTHIX
BELIECTB — raJOreHoB. XUMHUUYECKHUE CBOMCTBA HA IIPUMEpE XJIopa (B3aUMOJIECHCTBHE C
MeTaJlJlaMi, HeMeTaulaM{, Iiesnodyamu). XsopoBogopod. ConsiHas —KuUCIOTa,
XMMUYECKHE CBOICTBA, OJMyYeHHe, IpUMeHeHue. JlelicTBIe XJI0pa U XJIOpOBOJOPOIa
Ha OpraHu3M 4ejioBeka. BaxxHelre XJI0puabl U UX HaXOXKACHUE B IPUPOJIE.

OOmast xapakrepuctuka 37eMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeNeHH OKucieHus. CTpoeHune W (U3NYECKHe CBOICTBA
IIPOCTBHIX BEIECTB — KUCIOPOJa U Cepbl. AJIIOTPOIIHbIE MOAM(UKALIUN KUCIOPOIa U
ceppl. Xumuyeckue cBoicTBa cepbl. CepoBOomOpOA, CTpoeHHe, (U3NYECKUe MU
XUMHYecKkre cBOMCTBa. OKCHABI Cepbl KaK HIPEICTAaBUTENIM KHUCIOTHBIX OKCHJIOB.
CepHnast kucioTa, pU3MUECKUE M XUMUYECKHE CBOWCTBA (OOIIME KaK MPEICTaBUTEI
KJlacca KHCJIOT M CHenuduuecKkue). XUMHUYECKHE PEaKIUH, JeKallie B OCHOBE
IPOMBIIIICHHOTO croco0a TMoJlydyeHHsl CepHOW KucioThl. llpumeHeHue cepHOit
kucaoTel. CoNM CepHOW KHCIIOTHI, KAauyeCTBEHHAs peakius Ha cylibdar-uoH.
Haxoxnenune ceppl M €€ COECIMHEHMM B MNpUpoae. XHUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpelibl COETUHEHUSIMU Cepbl (KUCIOTHBIE 10%KH, 3arpsi3HEHHE BO3AyXa
1 BOJIOEMOB), CIIOCOOBI €T0 MPEJOTBPALICHHUS.

OOmrast xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHSA. A30T, paclpOCTpaHEHHWE B IPUPOJE,
¢dusnveckne U XUMHUYECKUE CBoWcTBa. KpyroBopor asora B mpuponae. AMMHAK, €T
¢bu3nyeckre 1 XuMHUYECKUE CBOMCTBA, MOJydyeHHe U npuMeHeHrne. Cou aMMOHHUS, UX
¢u3nyeckre U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha HOHBI
aMMOHHUA. A30THasi KHUCJIOTa, €€ MOoJydeHHe, (PU3NYEeCKHe U XMMUYECKHE CBOWCTBA
(oOme Kak TpeACTaBUTENs Kilacca KHCIOT M creunududeckue). Mcmonb3oBaHue
HUTPATOB M COJIEH aMMOHHUS B KayecTBE MHHEPAIbHBIX yH0OpeHHH. XHUMHUYECKOe
3arps3HEHUE OKpYKAIOUIeW cpeibl COEAMHEHUSIMH a30Ta (KHUCIOTHBIE JOXKIH,
3arps3HEHUE BO3yXa, MOYBBI U BOA0EMOB). Docdop, amtoTpomnHbie MOIUPUKAITIH
docdopa, pusnueckue u xumuueckue cporicta. Oxcun gochopa (V) u dochopnas
KHUCJIOTa, (U3UYECKHe M XHUMHUYECKHEe CBOiicTBa, mnonyudeHue. lcnosb3oBaHue
docdaToB B kKauecTBE MUHEPATbHBIX YI0OPEHUH.

OOmast xapakrepuctuka 37eMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENEHH OKHCICHHSA. YTIEPOJ, aIOTPOITHBIE MOIU(DUKAIUH,
pacrpocTpaHeHHe B NpUpoje, (pu3nuecKkue U XUMHUYECKHE CBOMCTBA. AncopOuus.
Kpyrosoport yraepona B npupoje. Okcuibl yriaeposa, ux Gpu3ndeckue U XuMUYECKHe
CBOMCTBa, JIEHCTBUE HA JKUBbIE OPraHU3Mbl, I[IOJIyU€HUE U IPUMEHEHHE.
DKoJoruveckre MmpoOJeMbl, CBs3aHHbIE C okcuaoMm yriepona (IV), rumoresa
r7100aJIbHOTO MOTEIUIEHUS KJIMMaTa, MapHUKOBBIM 3QQeKT. YroyibHas KUCIOTa U €€
ColMM, MX (U3MYECKUEe M XHUMHMYECKHE CBOWMCTBA, IOJlyYeHHE U INPUMEHEHHE.
KagectBenHas peakuust Ha KapOoHaT-MoHBL Vcronb3oBaHMe KapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO035HCTBE.

IlepBoHauyanbHble MOHATHS 00 OPraHMYECKHX BELIECTBAX KAK O COEAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TWIEH, alleTUJIeH, 3TaHOJ, TJIHMLIEPHH, YKCYCHas KHUCIIOTA).
[TpupoHbIe HCTOYHHUKH YTIIEBOAOPOAOB (YroJib, MPUPOIHBINA Ta3, HEPTH), MPOTYKTHI



ux mnepepaboTku (OeH3WH), UX poiib B OBITY W MNPOMBINUICHHOCTH. [loHsATHE O
OHMOJIOTrMYeCKH Ba)KHBIX BEILIECTBAX: )KHUpax, OelKax, yrieBoJax — U UX POJIM B KU3HU
yesoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHU.

Kpemuuii, ero ¢usnueckue M XHMHUYECKUE CBOICTBa, IIOJy4YEHUE U
npumenenue. CoeauHenusi KpeMHusi B npupoze. OOuue npeacTaBieHus 00 OKCuie
kpemuusi (IV) u kpemuueBoit kucinorte. CUIMKATBl, UX HCIOIb30BaHHE B OBITY, B
IIPOMBIIIJIEHHOCTH. BaxkHeilline cTpouTenbHbIE MaTepuaibl: KepamHKa, CTEKIIO,
IIEeMEeHT, OeToH, keme300eToH. [IpoOimembl  OE30MACHOTO  HCIIOJIB30BAHHMS
CTPOUTENbHBIX MAaTEPUAIOB B TIOBCEIHEBHOMN KU3HHU.

Xumuueckuii s3xcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTHI,
MIPOBE/ICHNE KAaYECTBEHHBIX PEAKINU HA XJIOPHUI-HOHBI U HAOIIOIEHHE TPU3HAKOB UX
MPOTEKaHMS, OIBITHI, OTPAXKAIOIINE (PU3NIECKUE M XUMUYECKHE CBOWCTBA TJOT€HOB
U UX COCJAMHEHUN (BO3MOXKHO HCIOJB30BAaHUE BHJIEOMATEPHAIIOB), O3HAKOMIICHHUE C
oOpa3iamMu XJOpPUAOB (TaJIOTCHHUIOB), O3HAKOMJICHHE C OOpa3nmamMu cepel U e
COEUHEHUSIMU (BO3MOXKHO HCIIOJIb30BAaHME BHUEOMATEpUATIOB), HaOIIOJEHUE
mpouecca OOyriMBaHUs caxapa IOJ JIEHCTBUEM KOHIIGHTPUPOBAHHOW CEpHOM
KHCIIOTBI, M3y4YeHHE XHUMHUYECKUX CBOHCTB pPa30aBIEHHON CEpHOW KHCIOTHI,
MIPOBE/ICHUE KAYECTBEHHON peakiuy Ha Cyiab(paT-uOH W HaAOJIIOJCHHE TpHU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE C (DU3MYECKHMMH CBOWCTBaMH a30Ta, (ocdopa u ux
COE€MHEHMI (BO3MOYXHO MCIOJIb30BAaHUE BUIEOMATEPUAIOB), 00pa3llaMyu a30THBIX U
dbochopHBIX yHOOpeHHii, MolydyeHue, coOHpaHue, pacrno3HaBaHUE M H3YUYCHHE
CBOMCTB aMMHUaKa, MPOBEJICHUE KaYeCTBEHHBIX PEAKIMil HA HOH aMMOHUS U (docdat-
MOH M U3YyYEHHE NPU3HAKOB UX MPOTEKAHUs, B3aMMOJECHCTBHE KOHLEHTPUPOBAHHOMN
a30THON KHUCJIOTHI C MEIbIO (BO3MOKHO HUCII0JIb30BAHUE BUJIEOMATEPUAIIOB), U3YUEHHE
MoOJIeTIel KpUCTAITMYECKUX PemETOK anmasa, rpadura, gpysiepeHa, 03HaKOMIICHUE C
MPOLIECCOM  aacopOLMKM  PAcTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM H
YCTPOICTBOM IpPOTHUBOra3a, IOJIyu€HHE, COOMpaHHE, pPACIIO3HABAaHUE U H3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHHE KAaYeCTBEHHBIX pEaklMii Ha KapOOHAT U
CHJIMKAT-UOHBI U U3YYECHHE NMPU3HAKOB UX MPOTEKAHUsI, 03HAKOMIICHUE C MTPOIYKIIHEH
CIJIMKAaTHON MPOMBIIIJICHHOCTH, PEUICHHE SKCIePUMEHTANbHBIX 33Jad [0 TeMe
«BaxxHenmue HeMeTalIbl U UX COEIUHECHUS».

Metaibl M MX COeIMHEHUS

OO01as XxapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU UX
nonioxkenus B [lepuoauueckoii cucteme xumudeckux snemenToB Jl. V. Menneneesa u
cTpoeHusi atomoB. CTpoeHHe MeTauioB. Merauinueckas CBsS3b U METaJUIMUEcKas
KpUCTAIJIMYECKAsT pelETKa. OJIEKTPOXUMHUYECKUNW psJl HANpPSDKEHUHM METaljIoB.
duznyeckue M XUMHYECKHE CBOiicTBa MeTauioB. OOimue crmocoObl MOTy4eHUS
MeTtasioB. [loHsATHE O KOPpPO3UM METAJIOB, OCHOBHBIE CHOCOOBI 3aIIMTHI HUX OT
Koppo3un. CruiaBbl (CTajb, YyT'yH, JIOPATIOMUHUHI, OpOH3a) ¥ KX IPUMEHEHHUE B OBITY
Y TIPOMBILIUIEHHOCTH.

[[lenounsle MeTamisl: mojoxkeHue B [lepuonuyeckoil cucreMe XUMHUYECKHX
sanementoB Jl. M. MenzeneeBa, CTpoeHHE UX aTOMOB, HaXOKJIEHHUE B MPUPO/IE.



du3nyeckne U XUMUYECKHE CBOICTBa (Ha mpumepe HaTpusi u Kamus). OKcuabl U
TUAPOKCHU]IBI HATpUs U Kanus. [[puMeHeHue 1eJ0UHbIX METAIIJIOB U UX COEAMHEHUH.

[IlenmoyHo3eMeNbHBIE  METAUIBI MarHUd W KaJdblMM:  TIOJOXKEHHE B
[Tepuonuueckoit cucreme xumudeckux 3emMeHToB . M. MeHneneeBa, crpoeHrne ux
aTOMOB, HaXxOJeHHe B npupoae. Ouznyeckne U XUMHYECKUE CBOMCTBA MarHus U
Kanplus. Baxueimme coequHeHus Kaiblus (OKCHI, THAPOKCH, coin). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEHHUS!.

AnroMuHui: nonokeHue B llepuoandeckor cucreMe XUMUYECKHX AJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJIECHUE B Ipupoae. Pusnmyeckue Hu
XUMHYECKHE CBOMCTBa aqtoMUHUS. AMQOTEpHbIE CBOWCTBA OKCHAA U THUIPOKCHIA
AIFOMUHUSL.

Keneszo: nonoxenue B [leprponnueckon cucreme XuMH4eCKux 3iueMeHToB /1. M.
MenpeneeBa, CTpOEHUE aTOMa, HaxOXAeHUe B npupoae. Ousznueckne U XuMHYECKUE
cBoiicTBa xkene3a. Okcuabl, ruApoKcubl u conu xkenesa (II) u xenesa (I11), ux cocras,
CBOICTBA U MOJYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIeHHE ¢ oOpa3llaMd MeTaIOB W CIUIaBOB, HX (pU3MYEeCKUMHU
CBOMCTBaMH, U3yYEHHUE PE3YIbTATOB KOPPO3UH METAIIOB (BO3MOXHO HCIIOIH30BAHHE
BUJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCUAA KaJIbLIUg U HATPHUS C
BOJIOM (BO3MOXHO HCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), HCCIEAOBAaHUE CBOWCTB
XKECTKOM BOJIBI, MIPOIIECCa TOPEHUS Kejie3a B KUCIOPoie (BOZMOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), TPU3HAKOB MPOTEKAHUS KAueCTBEHHBIX pEaKIUid Ha HOHBI:
MarHus, Kajiblius, amtoMuHus, 1uHKa, xeme3a (II) m sxemeza (III), memu (II),
HaOJII0JICHUE U ONMCAaHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS, KaJIHSI
M Kanplusg (BO3MOXKHO  HCIOJB30BaHUE  BHUACOMATEPUATIOB), HCCIEAOBAHUE
aM(pOTEepHBIX CBOWCTB THJAPOKCHIA ATIOMHUHHUS U THAPOKCHAA IUHKA, pEIICHHE
JKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHelnme MeTajlibl U UX COCIUHEHUSD.

XuMus M OKpyKamoas cpeia

BemectBa u martepuanbl B INOBCEIHEBHOM KHU3HM uyelnoBeka. be3omacHoe
UCIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuid B ObiTy. IlepBas momoins mpu
XUMHUYECKUX OKOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYXKarluel cpeabl (mpeaenbHas TOMyCTUMast
KoHUeHTpauusi BewecTs, Aanee — IIJIK). Poiap xumun B pemieHUM 3KOJIOTMYECKUX
npoOJeM.

Xumuueckuii 3xcnepumenm:

H3y4yeHue oOpaslloB MaTepHaloB (CTEKJIO, CIIaBBI METAJUIOB, MOJUMEPHBIC
MaTepUabl).

Mescnpeomemmnuie ceasu

Peanuzanus mexnpenIMeTHbIX CBSI3eM NpU M3y4eHUHM XUMUUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH,
TaK U MOHATUM, SIBJISIONMIUXCS CUCTEMHBIMU JJIs1 OTJEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'0 LIUKJIA.

OO1Iue ecTecTBEHHO-HAYYHbIE TOHSTHUSA: HAay4dHbI (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccupukauus, MEePUOJAUYHOCTh, HAOJIIOJCHUE,



9KCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPCHHE, MOJICNb, SBJICHUE, TAPHUKOBBINA 3PQEKT,
TEXHOJIOTHsI, MAaTePHAIBI.

®usuka: MaTepusi, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI,
PaauOAKTUBHOCTD, MOJIEKYJIA, AIEKTPUYECKUI 3apsAl, IPOBOJHUKH, ITIOJIYIIPOBOJIHUKH,
JTUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJIO0, OOBEM, arperaTHOe COCTOSHHE
BEIICCTBA, TIa3, PAacTBOP, PACTBOPMMOCTh, KpHUCTA/NIMYEeCKas peIIéTKa, CIUIABBI,
(1)I/I3I/I‘~I€CKI/I€ BCJINYNHBI, CIUHHUIIbI I/I3M€p€HI/IH, KOCMHUYCCKOC HpOCTpaHCTBO, IIJTAHECTHI,
3BE351, ComHIle.

buonorus: dorocuHTe3, npixaHue, Ouochepa, IKOCHUCTEMa, MHHEPAIbHbBIC
y100pEHHUsI, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, ITUTATEIILHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MHHEPANIbI, TOPHBIC MOPOIBI, MOJIC3HBIC
HUCKOITaeMBbI€E, TOILIUBO, BOJIHBIE PECYPCHIL.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHSA ITPOI'PAMMBLI 11O
XUMHUHA HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JluuHOCTHBIE  pE3yibTaTbl OCBOEHUS IPOrpaMMbl  OCHOBHOI'O  OOIIEro
0o0pa3oBaHMs JIOCTUTAlOTCA B XO0jA€ OOy4YeHMs XHMHUU B €IUHCTBE Y4E€OHOH H
BOCIIUTATEIbHOW JESITEIbHOCTU B COOTBETCTBUHM C TPAJULIUOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMH B
o0IIecTBe TMpaBWJIaMH W HOPMAaMH TIOBEJCHHS U CIIOCOOCTBYIOT IpOLIECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHSL U COLUATIN3ALMHN 00YUYaIOIIUXCSl.

JInunocTHBIE pe3yabTaThl OTpaXKaroT TOTOBHOCTb o0yyaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMOM O3UTUBHBIX LIEHHOCTHBIX OPUEHTAIIMM U paclIupeHue
OIBITA JEATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMoOTN4eCKOro BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTE€UYECTBEHHOMY KYJbTYpPHOMY, HCTOPHUUYECKOMY U
HAayyHOMY Hacle[ulo, IIOHUMaHHUs 3HAuY€HUs XUMHUYECKOM HayKu B IKHU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW HWHOpManueid o
IIEPEIOBBIX JOCTHKEHUSAX M OTKPBITUAX MHUPOBOM M OTE€YECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTHU B HAyYHBIX 3HaHUAX 00 YCTpOICTBE MUpPaA U OOIIECTBA;

2) rpaKIaHCKOI0 BOCIINTAHMS:

IIPEJCTaBICHUSI O COLMAIbHBIX HOpMax U MpaBUjiaX MEKIUYHOCTHBIX
OTHOLICHUHA B KOJUJICKTUBE, KOMMYHHKAaTHMBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
II0JIE3HOU, y4yeOHOMCCIEe10BATENbCKOM, TBOPUECKOM M APYrUX BHJAX JEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JEATEIbHOCTH IIPU BBHIOJIHEHUH YI€OHBIX,
[IO3HABATEJIbHBIX 3aJa4, BBINOJIHEHUN XHUMUYECKUX HKCIEPUMEHTOB, CO3JaHUHU
y4eOHBIX IIPOEKTOB, CTPEMJICHHSI K B3AUMOIIOHUMAHHIO U B3aMMOIIOMOLIH B IpOLIEcCe
3TOM yuyeOHOH JesTeIbHOCTH, TOTOBHOCTH OLICHHWBAaTh CBOE MOBEICHHE M MOCTYIKH
CBOMX TOBapHUILEH € MO3ULUU HPAaBCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHMS
IIOCJIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 ITO3HAHHUSA:

MHUPOBO33PEHUYECKUE IPEICTABICHUS O BEUIECTBE M XHMHUYECKOW peaKkLHHy,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKM M COCTaBIAIOLIHE
OCHOBY /Ul TIOHMMAaHHUS CYINIHOCTH HAayYHOW KapTHUHBI MHUpA, NPEICTABICHHUA 00
OCHOBHBIX 3aKOHOMEDHOCTSX pa3BUTHsA IPUPOABI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOM CPEAOH, O POIM XUMUU B IO3HAHUU ITHUX 3aKOHOMEPHOCTEH;

II0O3HABATEJILHBIE MOTHUBBI, HAlPABJICHHBIE Ha IOJIYYCHHE HOBBIX 3HAHUH IO
XMMWHY, HEOOXOAMMBIC /il OOBSCHEHHS HaOJII0MaeMBbIX IPOLECCOB M SIBICHUH,
[I03HABATEJIbHOM, MH(POPMAIMOHHON U YMTATENbCKOM KyJIbTYypbl, B TOM YHUCIE
HaBBIKOB  CaMOCTOSITEJIbHOM  pabOThl ¢  y4eOHBIMM TEKCTaMH, CIPABOYHOM
JUTEPATypOi, JIOCTYIHBIMH TEXHHUYECKMMH  CpEICTBAaMH  HH(POPMALNOHHBIX
TEXHOJIOTHIi;

UHTEpeC K OOYYEHHI0O U TIO03HAHHUIO, JH0O03HATENBbHOCTb, TOTOBHOCTb U
CIIOCOOHOCTh K CaM0O0OpPa30BaHUIO, IPOEKTHON U MCCIeI0BATENbCKON J1eSTeIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH M YPOBHsI OOyUEHUS B TAJIbHEHIIIEM;



4) popmupoBaHusi KyJbTYPbl 310POBbS:

OCO3HAHME I[CHHOCTH KU3HH, OTBETCTBEHHOTO OTHOILICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3JIOPOBBIM 00pa3 »XWU3HU, OCO3HAHHWE TIOCICICTBUNA W HEIPHUATHE
BPEIHBIX  TPUBBIYCK  (YIMOTpEOJICHHUS ~ QJIKOTOJNsl, HAPKOTHKOB,  KypeHUs),
HEOOXOAUMOCTH  COONIFOZICHUSI TIpaBWJ  O€30MacHOCTH TIpU  OOpalieHuu ¢
XHUMHAYECKHMHU BEIIECTBAMH B OBITY U pEalIbHOW KU3HU;

5) TpyA0BOro BOCIMTAHMSA:

WHTEPEC K MPAKTUIECKOMY M3YYCHHIO Mpodeccuil U Tpyna pa3udHOro poja,
YBOKEHHUE K TPYIy U pe3yJbTaTaM TPYJOBOH JEATEILHOCTH, B TOM YHCIIC HA OCHOBE
MPUMEHEHHS TIPEMETHBIX 3HAHUW 110 XUMHUH, OCO3HAHHBIN BHIOOP WHIWBUIYaIbHOM
TPACKTOPUU TPOJOIDKCHHS O0pa3oBaHMs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIEIIHOM
poecCHOHATLHON JEATEIIBHOCTH W PAa3BUTHS HEOOXOIMMBIX YMEHUH, TOTOBHOCTH
alaTHPOBATHCS B MPO(ECCUOHANBHOM Cpejie;

6) 3K0/10rMYecKOro BOCIIUTAHUS:

IKOJIOTHUYECKHU IEJIECO00Pa3HOE OTHONICHHE K MPHUPOC KaK HCTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyYIIECTBOBaHMs, MOHMMAaHHUE IIEHHOCTH 3J0POBOTO H
O0e30macHOro o0Opa3a JKWU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(U3MUECKOMY U TICHXHYECKOMY 3JI0POBBIO, OCO3HAHWE IIEHHOCTH COOJFOJICHHUS
MpaBwJI 0€30MaCHOTO TOBEJCHUS NIPH paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaIHX,
YTPOKAIOMIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, IOJIydaeMble NMPU WU3YUYCHUH XUMHH, IS
peleH sl 3a/1a4, CBSA3aHHBIX C OKPYXKAIOIIEH MPUPOIHON CPEloi, Ui MOBBIIICHUS
YPOBHS  JKOJOTHYECKOW  KYJIbTYPBI, OCO3HAHHS  TJOOAITBHOTO  XapakTepa
IKOJIOTHYECKUX TPOOJIEeM W IMyTeH WX PEIICHUs IOCPEICTBOM METOJOB XHUMUH,
IKOJIOTUYECKOTO MBIIIICHHUS, YMEHHUS PYKOBOJICTBOBATHCS WM B IO3HABATEIbHOM,
KOMMYHUKATHBHON U COLIMAIBHOM MPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeiIMETHBIX pE3yJbTaTOB BBIICISIOT 3HAUYUMBIC IS
(dbopMHpOBaHUS MHPOBO33PEHUS OOIICHAYYHbIC MOHATHUS (3aKOH, TEOPHS, MPHHIIMII,
rumnoTe3a, (akT, CHUCTeMa, TMPOLECC, OSKCICPHUMEHT W  Jpyroe.), KOTOpbIC
UCIIOJIL3YIOTCS B E€CTECTBCHHO-HAYYHBIX YYCOHBIX TpeaMEeTaxXx M IO3BOJISIOT Ha
OCHOBE 3HAHWHM W3 3THX MPEAMETOB (POPMHUPOBATH IMPEACTABICHUE O IEIOCTHOM
HAYYHON KapTHHE MHpa, ¥ YHUBEpCajbHbIC y4cOHbIC JEHCTBHS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISITUBHBIC), KOTOpble 0OecneunBaroT (GopMUpOBaHHUE
TOTOBHOCTH K CAaMOCTOSITCILHOMY IUIAHMPOBAHUIO W OCYIICCTBICHUIO YYEeOHOM
JESTCIILHOCTH.

IMo3naBaTebHbIE YyHHBeEPCAJIbHbIE YUeOHbIE TeiiCTBHSA

Ba3oBble jlornueckne neiicTBUs:

YMEHHS HWCIOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUU
3HAHWW: PACKPHIBATh CMBICI XUMHYCCKHX MOHITHHA (BBIICIATH WX XapaKTCPHBIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JPYTUMH IOHSTHUSMH), HCIIOJIb30BaTh
MOHATHUS JUUISI OOBSCHEHHsI OTICIBHBIX (DAKTOB W SIBIICHHH, BHIOUPATh OCHOBAHUS W
KpUTEpUH IS KJIACCU(PUKANUKA XUMHUYCCKUX BEIISCTB M XHMHUYCCKHUX PEaAKIUH,



yCTaHaBJIMBaTh IPUYUHHO-CICICTBEHHbIE CBSA3M MEXAY OOBEKTaMH H3y4eHUs,
CTPOUTH JIOTMUYECKHE PACCyXJEHUS (MHIYKTUBHBIE, NEAyKTHUBHBIC, IO aHAJIOTUN),
JIeTIaTh BBIBOJIBI M 3aKJIFOUCHHS,

YMEHHE TPUMEHATh B MpoIecce TIO3HAHUS TOHATUS (IPEAMETHBIE W
MeTarpeIMEeTHbIE), CUMBOJIUYECKHE (3HAKOBbIE) MOJIENIM, UCIOJIb3yeMble B XHMHHU,
peoOpa3oBbIBaTh IIUPOKO NMPUMEHSEMbIE B XMMHMU MOJEIbHBIE IMPEJICTABICHUS —
XUMHAYECKH 3HaK (CHMBOJ JJIEMEHTa), XHMHYecKas ¢(opMmyia W YypaBHEHHE
XUMHAYECKON PEeaKIMH — MPU PEUICHUH Y4eOHO-TIO3HABATENbHBIX 33Jad, ¢ Y4ETOM
3TUX MOJICJIBHBIX MPEICTABJICHUNA BBIABIATh M XapaKTEpU30BaTh CYILECTBEHHbIE
IPU3HAKH HU3Y4aeMbIX OOBEKTOB — XMMHMUYECKUX BELIECTB U XMMHUYECKHX pPEaKLuH,
BBISIBJIAATH OOIIME 3aKOHOMEPHOCTHU, IPUYUHHO-CIIEACTBEHHBIE CBA3U U IPOTUBOPEUMSI
B U3y4aeMbIX MPOIEcCax U SIBICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBUS:

YMEHHUE HCHOJIb30BaTh IIOCTABJIEHHBIE BOIPOCHI B KayecTBE HHCTPYMEHTa
MO3HAHUS, a TAK)KE B Ka4eCTBE OCHOBBI JJIsi (POPMHUPOBAHUS THIIOTE3BI IO MPOBEPKE
MIPAaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

npuoOpeTeHue onbiTa MO IUIAHUPOBAHMIO, OPraHU3alMM M  IPOBEACHUIO
YYCHHUYECKUX OSKCIIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOAOM  Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3MPOBATH €r0 pe3yibTar, (OpPMYIHUPOBAaTH 000OMICHHUS |
BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEIEHHOTO OIbITA, HCCIEIOBAHUS, COCTABIATh OTYET O
pojeTIaHHo padoTe.

Pab6ora ¢ undopmanmueii:

yMeHue BbBIOMpATh, AaHAIU3UPOBATb M HMHTEPIPETUPOBATH HHPOPMALUIO
pa3NUYHBIX BUAOB U (OPM MPEACTABICHUS, MOJIy4aeMyl0 M3 Pa3HBIX HMCTOYHHUKOB
(Hay4yHO-TIOIyJISIpHAS INTEpAaTypa XUMUYECKOTO COEPKaHMs, CIIPAaBOYHBIE TTOCOOMS,
pecypchl MlHTEepHETa), KPUTUYECKH OLIEHUBATh MPOTHBOPEUYMBYIO M HEJIOCTOBEPHYIO
nHpopmaIuio;

YMEHHE TPUMEHSTH Pa3JIMYHbIE METOJBl M 3alpOCHl NPH IOHCKE U OTOOpE
MHGOpPMALlUM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMUMBIX ISl BBIIOJIHEHHS
y4eOHBIX M IO3HABATEJIbHBIX 3ajlad ONpPENeNEHHOr0 TUIlA, NMPUOOPETEHHE OMbITa B
0o0JIaCTH  HCHOJB30BaHUA  UH(POPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJIbTYPOH aKTUBHOTO HCIIOJNB30BAHUSI PA3IUYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMPATh ONTHMANBHYIO (POpMy MpencTaBieHHs WHPOPMALUUA H
WUIIOCTPUPOBATh ~ pelllaeMble 3aJaud  HECIOKHBIMH CXEMaMH, JuarpamMMami,
npyrumu hopmamu rpadUKu U UX KOMOUHAIUSIMUY;

YyMEHHE HCHOJb30BaTh M aHAJIM3UpOBaThb B Ipoliecce y4yeOHOH U
WCCIIEIOBATENILCKOW JIEATENIFHOCTH WH(GOPMAIMIO O BIUSHUHM TPOMBIIIICHHOCTH,
CEJIbCKOT'0 X03sIMCTBA M TPAHCIIOPTA Ha COCTOSIHME OKPY’Karolleld IpUpOAHOI Cpeibl.

KoMMyHHKaTHBHBIE YHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA:

YMEHHUS 3a/1aBaTh BOINPOCH! (B X0/€ Auaiora u (Win) JUCKYCCUM) MO CYILECTBY
oOcykmaeMoll  TeMbl, (OPMYIHPOBATH CBOM  MPEIUIOKEHUS  OTHOCHUTEIIHHO
BBINOJIHEHUS NTPEJII0KEHHON 3a/1aui;

YMEHUS  NpPEACTaBIATh  IOJYYEHHbIE  pe3yibTaThl  IO3HABaTEIbHOU
JESTEeTbHOCTH B YCTHBIX M NMMCHbMEHHBIX TEKCTaX; AENaTh MPE3CHTAIMIO PE3yIbTaTOB



BBITIOJTHEHUSI XUMUYECKOTO JKCHEpUMEHTa (J1abopaTOpPHOrO OMbITa, J1a0OpaTOPHOM
paboThI MO UCCIIETOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IPOEKTA);
YMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
ITIO3HABATEJIBHOW U MCCIEN0BATEIBCKON ACATENBHOCTH IIPU PELICHUH BO3HHUKAIOIINX
mpo06yieM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTIACOBAaHUS MO3UIIUH (00CYXKACHHUS,
OOMEH MHEHUSIMH, «MO3TOBBIE IMITYPMbI», KOOPAHHALIUA COBMECTHBIX JICHCTBHIA,
ompe/ielICHUE KPUTEPHUEB IO OIEHKE Ka4eCTBa BHIMIOJHEHHON PaOOThI U IpYyTHUE).
PeryasiTuBHbIe yHUBepPcAJIbHbIE YUeOHbIE 1elCTBUA:
YMEHUE CaMOCTOSITENIbHO ONpPENEsATh LEIu JACSITENbHOCTH, IIJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeNIbHOCTh, BbIOUpaTh HamOomnee 3()PeKTUBHBIE CHOCOOBI pelIeHHs] Y4eOHBIX U
II03HABATENIBHBIX  337a4, CaMOCTOSTEIBHO COCTABJIITH WJIH KOPPEKTUPOBATh
IIPEAIOKEHHBIN AITOPUTM JIEHCTBUM IIPH BBIITOJIHEHUH 3a1aHUN C YIETOM IOJIYyYECHUS
HOBBIX 3HAaHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OICHUBATH
COOTBETCTBHE ITOJIy4YEHHOTO pe3ysibTaTa 3asBICHHOW LEIM, YMEHHE HCIIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IIPEIaracMble B YCIIOBUH 3aJaHUM.
HNPEIMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pe3yIbTaTOB IO OCBOCHHIO  00S3aTENILHOTO
COZIep)KaHWs, YCTAHOBJICHHOTO JaHHOW (enepanbHOi paboueil mporpammoi,
BBIJICJIAIOT: OCBOCHHBIC OOYYAIONIMMHUCS HAyYHBIC 3HAHUS, YMEHHUS H CHOCOOBI
NeUCTBUH, crienuduaecKkue Uit MPeMETHON 00IacTH « XUMUSD», BUABI JCATCIbHOCTH
[0 TIONYyYEHUI0 HOBOTO 3HAHUA, €ro HMHTEPHpeTaluu, NpeoOpa3oBaHUI0 H
MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.
K konmy oOyueHus B 8 kijacce npenMeTHBIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOLINXCS YMEHHIA:
® PpACKpHIBAaTh CMBICJ OCHOBHBIX XHMHUUYECKHX TMOHSATHUH: aTOM, MOJEKyIa,
XUMUYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS W HEOJHOPOJHAs), BAJIEHTHOCTh, OTHOCUTEIIbHAS aTOMHAsl U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAas Macca,
MaccoBasi J0Jsl XMMHUYECKOIO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIIOTa, OCHOBAHHE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHUS, XUMHYECKas peaklus, Kilaccu(UKamus peakiuil: peaxiuu
COCIMHEHMU S, PEaKLIUU Pa3I0KEHUs, peaKlUU 3aMellleHus], PeaKkIi OOMeHa,
9K30- W SHIOTEPMHUYECKHE PEaKIUH, TeIioBoH 3((deKT peakuuu, sSAapo
aToMma, JJICKTPOHHBIM CIIOM aroma, aToMHas OpOUTallb, PAIUYC aToMa,
XUMUYECKas CBS3b, MOJIAPHAs M HEMNOJIsIpHAs KOBAJIECHTHAsl CBA3b, MOHHAs
CBA3b, MOH, KaTHOH, AaHHMOH, pAacTBOp, MaccoBas J0Js BEIllecTBa
(TpoleHTHAs KOHIICHTPALIKsI) B PACTBOPE;

® UUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKMX TOHSATHH U
MIPUMEHATD 3TU MOHATHUS TIPU ONMKMCAHUH BEIIECTB M UX MPEBPAIICHUII;

®  HCMOJB30BATh XMMUYECKYIO CUMBOJIMKY JUISI COCTaBICHHUS (POPMYJI BELIECTB
Y YPaBHCHUN XUMHUYECKUX PEAKIIUM;

® ONpeleNsITh BaJEHTHOCTb aTOMOB AJIEMEHTOB B OMHApHBIX COEJUHEHUSX,
CTETIEHb  OKHCJCHHS  DJIEMEHTOB B  OHHAapHBIX  COCJUHEHUSX,



IIPUHAUICKHOCTh BEIECTB K ONPENEIEHHOMY KIAacCy COEAVUHEHHMM I10
dopmynaM, BHMJ XUMHMYECKOW CBA3M (KOBAJEHTHas W HOHHAasA) B
HEOPraHUYECKUX COCAUHEHMSIX;

packpeiBaTh cMbica llepmogmueckoro 3akona JI[. WM. Menneneesa:
JEMOHCTPUPOBaTh IMOHUMAHUE TMEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JJIEMEHTOB OT WX HojiokeHus B [lepmoauueckoil cucreme,
3aKOHOB COXPAaHEHHUs MacChbl BEIIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HHS, 3aKOHa ABOrazipo;

ONUCBHIBaTh M XapakTepu3oBaTh TaOnuuHyro Gopmy Ileproanueckoit
CUCTEMBl XMMMYECKHMX OJIEMEHTOB: Da3juuyaTh IOHATHS  «TJIABHAA
nonarpynmna (A-rpynmna)» u «nobouyHast nmoarpymma (b-rpynmna)», Maneie u
OONbIINE TEPHOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPHIE HMEIOTCA B
tabmune «llepmonuueckas cucremMa xumuyeckux oanementoB . W.
MenpaeneeBa» ¢ UYHCIOBBIMM  XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00Ilee YUCIO IEKTPOHOB U
pacripeielleHue UX 110 3JIEKTPOHHBIM CII0SIM);

KIIacCU(UIIMPOBATh XMUMHYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBa,
XMMHYECKHE peakuuu (IO YUCIy M COCTaBYy YYaCTBYIOIIUX B pEaKLHUH
BEIIECTB, 10 TEIJIOBOMY 3P PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOWCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKJas ONMCAHHUE IPUMEpPAaMHU MOJEKYJISIPHBIX
YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLUH;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT MX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTM MPOTEKAHUS XUMHUYECKUX IpEeBpallleHud B
Pa3IUYHbIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJII0 XHUMHUYECKOro »3JeMeHTa Mo (opMyse COeAUHEHUs,
MacCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE, IPOBOAUTDH PACUETHI 110 YPABHEHUIO
XMMHYECKON pPEaKLNH;

IIPUMEHSTh OCHOBHBIE OIIEPALIUN MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U
CHHTE3, CpaBHEHUE, O0O00OIIeHne, CHUCTeMaTH3alMI0, KIACCU(PHUKALHIO,
BBbISIBJICHHE TNPUYMHHO-CIICJCTBEHHBIX CBSI3€H — Ui MU3Y4YEHHUS CBOICTB
BELIECTB U XMMHUUYECKUX PEAKIMM, €CTECTBEHHO-HAyYHbIE METO/bI TO3HAHUS
— HabroieHue, U3MepeHue, MOJAEIMPOBAHUE, IKCIEPUMEHT (peajbHbI U
MBICJICHHBIH);

ClleZIoBaTh IIPaBUJIaM IOJIb30BAaHUS XMMUYECKON OCYI0M M 1a00paTOpHBIM
o0OpyZIOBaHMEM, a TaKKe TMpaBWJaM OOpalleHUs C BEIIeCTBAMH B
COOTBETCTBUM C HHCTPYKLUMSIMHM IO  BBIIOJHEHHUIO JIAOOPaTOPHBIX
XMMUYECKHX OIBITOB 10 MOJYYEHHUIO U COOMPAHMIO Ta3000pa3HbIX BELIECTB
(Bomopoaa M KHCIOpOJa), MPUTOTOBJIEHUIO PAcTBOPOB C OIpeNesIEHHON
MacCOBOM JI0JE€H PacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH MU IIPOBOJIUTH
XUMHUYECKHE HKCHEPUMEHTHI IO PaclO3HABAHMIO PACTBOPOB IIEIOYEH U
KHCJIOT C IOMOIIBIO HHAMKATOPOB (JIakMyc, (peHo(pTaent, MEeTUIIOPAHK H

ApyrHe).



K koHiy oOyueHus B 9 kJacce npeiMeTHbIe pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYaOLIUXCS YMEHHIM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHUYECKHUI 2JIEMEHT,
aToOM, MOJIEKyJla, HOH, KaTHOH, aHHWOH, IPOCTOE BEUIECTBO, CJIOKHOE
BEILIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHHUS,
XUMHUYCCKAs pEaKIvsl, XUHMHUIECKasl CBS3h, TEIIOBOU Y (EKT peakiiuu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, 3JIEKTPOJIUTHI, HE3JICKTPOJIUTHI,
AIICKTPOJIUTHYECKAS TUCCOIAIINS, PEAKIIMK HOHHOTO 0OMEHa, KaTaau3aTop,
XAMHYECKOE paBHOBECHE, OOpaTHMble H HEOOpAaTHMBIC PEaKIuw,
OKHCIIUTENIbHO-BOCCTAHOBUTEBHbBIE PEAKIIUH, OKUCIUTEIb, BOCCTAHOBUTEIIb,
OKHCJICHUE W BOCCTAHOBJICHUE, AJUIOTPONHS, aM(POTEPHOCTh, XUMHUUYECKAS
CBsI3b (KOBaJICHTHAs, HOHHAS, METAJUTMYECKas ), KPUCTALIMYECKAs PEIIETKa,
KOpPpO3HsI METAJIOB, CIUIABbl, CKOPOCTh XUMUYECKON pEaKUUH, NPEAETbHO
nonyctuMmas konuentpauus [1/IK Bemectsa;

WJUTIOCTPUPOBATh  B3aUMOCBSA3h OCHOBHBIX XHUMHYECKHUX TIOHATUA U
MPUMEHSTh 3THU MOHATHUS MPU ONUCAHUU BEIIECTB U UX MPEBPAILICHU;
MCIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISI COCTAaBJICHUS (POPMYIT BEIICCTB
1 ypaBHEHUN XUMUYECKUX PEaKIUM;

OMPEIEATh BaJIGHTHOCTh U CTENEHb OKHUCIICHHS] XMMHUYECKUX DJIEMEHTOB B
COCAMHEHMSAX  Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ornpeAenéHHOMY KJIaccy COeIUHEHHH 1Mo ¢popMyiaM, BUJ XUMUUYECKON CBS3H
(koBajIeHTHAs, MOHHAS, METAJUTMYECKasl) B HEOPraHUYECKUX COCTUHCHHSX,
3apsA]l HMOHA TI0 XHUMHYECKOW (QopMyie, XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCIMHEHUH, THUI KPUCTALIAYECKON peléTKu
KOHKPETHOT'O BEIIECTBA;

packpeiBaTh cmbich llepuommyeckoro 3akona JI. . MengeneeBa u
JIEMOHCTPUPOBATh €r0 IOHUMAHHWE: OMNHUChIBAaTh U XapaKTepHU30BaATh
tabymunyto ¢Gopmy lleprognueckoil CHUCTEMBl XHUMHYECKHX JJIEMEHTOB:
pa3nuyarh TOHATUS «IJIaBHas mnoarpynna (A-rpynma)» U «11oOoyHas
noarpynna (b-rpynmna)», wmanble u Oonbliue TEPUOABI, COOTHOCUTH
0003HaYeHHUs, KOTOPhIE UMEIOTCS B IEPUOIUYECKON TaOIHUIIE, C YUCITOBBIMHU
XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W
3apan  sapa, oOIIee YHCI0 JJICKTPOHOB U pACHpEesIiCHHEe HUX 110
AJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIHME 3aKOHOMEPHOCTH B WM3MEHEHUU
CBOWCTB 3JIEMEHTOB W HMX COCJAMHEHUM B Mpelesiax MallblX IMEPHOJIOB M
[JIABHBIX TOATPYIII ¢ YYETOM CTPOCHHS KX aTOMOB;

KJIacCU(PUIUPOBATh XMMHYECKHUE AJIEMEHTBI, HEOPTaHMUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (M0 YHUCIy M COCTaBY YYACTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3((DEKTy, M0 M3MEHEHHUIO CTCICHEH OKHCIICHUS
XUMUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHCHIBaTH) OOIMIME W CHCHH(PUUICSCKHEC XUMHUYCCKUE
CBOMCTBA TMPOCTBIX MW CIOXHBIX BEIIECTB, IMOJTBEP)KIasi OIMUCAHUE
[IpUMEpaMu  MOJIEKYJISIDHBIX M HMOHHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIN;



COCTABIIATh ~ yPAaBHEHHS  OJCKTPOJUTHYECKOW  JUCCOIMALUU  KHUCIOT,
LIEJI0YEN U COJIEM, TOJIHBIE U COKpAIIEHHBIE YPAaBHEHHs PEAKLUNA HOHHOIO
oOMeHa, ypaBHEHHUS pEaKlHii, MOATBEPKIAIOUMX CYLIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3IUYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PeaKIuil
MIOCPEJICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa ATHX PEaKIuii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS,
BO3MOYKHOCTH MPOTEKAaHWS XHMHUYECKHUX MPEBpAIEHU B Pa3IHIHBIX
YCIIOBHSIX;

BBIYUCIIATH OTHOCUTENFHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJNIIO XHUMHUYECKOTO »dJeMeHTa 1o (opMyse COeIUHEHUs,
MacCOBYIO JIOJIO BEIIECTBAa B PACTBOPE, IPOBOAUTH PACUEThI IO YPABHEHHIO
XUMHYECKON peaKkilny;

COOJIIOAATh MpaBUJIa MOJIb30BAHUS XUMHUYECKON MOCYAON U J1a00paTOPHBIM
o0OpyaIOBaHMEM, a TaKkKe TMpaBWia OOpalleHUus C BEIIECTBAMH B
COOTBETCTBHMM C HMHCTPYKIMSMH 110 BBIIOJHEHHIO  JTAOOPAaTOPHBIX
XMUMHAYECKHUX OTBITOB 10 MOJYYCHHUIO U COOMPAHHIO Ta3000pa3HBIX BEUIECTB
(aMMHaKa 1 yrIeKucioro rasa);

MIPOBOJIUTH PEAKINH, OATBEPIKIAIONINE KAaYeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPHIA-, OpOMHUI-, HOAMI-,
kapOoHat-, docdar-, cunmkKar-, cyiabdaT-, TUIPOKCUI-HOHBI, KaTHOHBI
aMMOHHSI M HMOHBl HM3yYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOIHBIX
pacTBOpax HEOPraHUIECKHUX BEIIECTB;

IPUMEHSTh OCHOBHBIE OIEPAIIH MBICIIUTEIBHON JESITEIHbHOCTH — aHATU3 |
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATH3AIUIO, BBISIBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — NJIS1 M3Y4YEHHsI CBOWMCTB BEIIECTB M XUMHUYECKUX
peaKImii, eCTEeCTBEHHO-HAyYHBIE METOJbl TO3HAHWs — HaOIIOACHHE,
U3MEpEeHUe, MOIETMPOBAaHNE, SKCIIEPUMEHT (peaJIbHbII U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3iesioB u Kourtpoan I JuieKTpOHHBIE (LU poBbIE)
aKTH4YeC
n/n TeM MPOrpaMMbl Bceero HbIE p o0pa3oBaTe/ibHbIE PeCypChl
KHe padoThl
padoThI

Pasznen 1. HepBOHa‘{aJIbele XUMHNYECCKHUEC ITOHATHUSA

XuMusa — Ba)kHas 00J1acThb

L1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
MPAKTHYECKOU JeATETbHOCTH https://m.edsoo.ru/7f41837¢c
yeJioBeKa

12 BemniecTBa 1 xumnueckue 15 1 bu6nmoreka [IOK
peaku https://m.edsoo.ru/7141837¢

Wroro no pazneny 20
Paznen 2. BaxHeiiline nmpeacTaBuTe i HEOPraHUYeCKUX BelleCTB

)1 Bosnyx. Kucnopon. [lonsitue 6 bubnnorexa [HOK
00 okcuax https://m.edsoo.ru/7f41837¢

29 Bogopon. Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
U COMSX https://m.edsoo.ru/7f41837¢

73 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6mmoreka [IOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢

24 OCHOBHBIC KIJIACCHI 1 | | bu6mmoreka [IOK

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

https://m.edsoo.ru/7f41837¢



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

Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3j1eMeHToB /. . MenneneeBa. Ctpoenne
aToMoB. XumMnyeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKINH

[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema . bubnnorexa [JOK
XUMUYECKuX 3ementoB [, U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XumMudeckas CBS3b.
3.2 OKI/ICJII:TCGJ?I)H(;- : 8 2 bubnuorexa LOK
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Hroro no pazneny 15 bubmmorexa OK
https://m.edsoo.ru/7{41837¢
PezepBHOE Bpems 3 bubmiorexa LIOK
https://m.edsoo.ru/7t41837¢
OBILIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOI'PAMME



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

9 KJIACC

KoimuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uugpoBbie
Ne ni/m P Kontpoabn | IIpakTnuec (upp )
NMPoOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThl KHe padoThl
pecypcsl
Paznein 1. BeniecTBO U XUMHUYeECKHE PeaKIIUU
L1 [ToBTOpEeHUe 1 yrioyOicHHe 3HAHUIMA 5 1 bubnmnorexka [JOK
' OCHOBHBIX pa3JIeJioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bu6mmoteka [IOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS AUCCOLIMALIUS. g 1 1 bubnmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazngeny 17
Pazgen 2. HemeTa/uibl M HX COeTUHEHUS
21 OO01mas XxapakTepruCTHKa XUMUYECKUX 4 1 bubnmoreka [JOK
' snemeHToB VIIA-rpynmnsl. ["agorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapakTeprucTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpymnmsl. Cepa u eé 6 bubamorexa LOK
' PYTHEL £-6p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO6m1as XxapakTepruCTUKa XUMHUECKUX
23 aneMeHToB VA-rpymisl. A30t, pochop u 7 1 bubamorexa LHOK
' PYTUTBL: ’ p https://m.edsoo.ru/7f412636
WX COCAMHEHUS
24 OO01mas XxapakTepuCTHKa XUMUYECKUX g | ) bubnmoreka [JOK
' snementoB [VA-rpynmsl. Yriepos u https://m.edsoo.ru/7f41a636



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

erMHI/Iﬁ 1 UX COCIUHCHUA

Uroro no pazneny 25
Pasznen 3. MeTaJIBLI M HX COeIMHEHUS
. bu6mmoreka [JOK
3.1 Obmpae cBofiCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2 B 7 1
3 aXKHEHUIIe MeTaJuIbl ¥ UX COeIUHEHUS 6 hitos://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3zpnen 4. Xumus u okpyxaomas cpeaa
41 BeniectBa 1 maTepuansl B KU3HU 3 bu6nuoreka [JOK
' Ye0oBeKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




HOYPOYHOE IIVTIAHUPOBAHHUE

8 KUJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE

JlaTa

Ne Kontpoa | Ilpakrnu uudpoBbIe

Tema ypoka usyue

n/n Bcero bHBIE ecKHe o0pa3oBaTe/bHbIE

HUS
padoThbI padoThI pecypcbl

1 [Ipenmer xumuu. Posib XuMHUM B AKU3HU | bub6nuorexa [IOK
yeJioBeka. Teia v BelecTna https://m.edsoo.ru/ff0d210c

2 ITonsiTMie 0 METOJ1aX MO3HAHUS B XUMHUU 1 bubmorexa HOK

& https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padbora Ne 1 «IIpaBuiia

3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnnorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyToBaHUEM)

4 Yucteie BemecTBa U cMecH. CriocoObl | bubmuoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3nenenue

5 cMmecel (Ha mpuMepe OYMCTKY TTOBAapPEHHOM 1 bubmorexa HOK

P P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [JOK
6 A 1
TOMBLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKUE dTIEMEHThI. 3HaKH (CUMBOJIbI) | bubnuorexa [JOK

XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6 K
8 [IpocTeie U cl10KHBIE BEIIECTBA 1 nommotexa HO

https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bu6mmoreka [{OK

cUCTeEMAaTHU3al U 3HAHUU

9 ATOMHO-MOJIEKYIIIPHOE VUCHHE
yIAp ya https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.
10 Xumunueckas popmyia. BaaeHTHOCTh bubmmorexa LIOK
pMyIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX DJIEMEHTOB
1 OTHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 7oJIs1 XUMHYECKOT'0 DJICMEHTA B bu6mmoreka [{OK
COCIUHCHUU https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemecTBa. Mosnb. MossipHas bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuoreka [JOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycrnoBus NPOTEKAHUS bu6nmmoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHMs MACCHI BEILIECTB. bubnnorexa [JOK
XUMHUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brranciaenus xojmmyecTBa, MacChl
17 BEIIECTBA 10 YPAaBHEHUSIM XUMHYECKUX bubmmorexa HOK
. yp https://m.edso0.ru/ff0d5708
peakuuii
Kiaccudukanusi XaMHUUeCKUX peaKIfit
18 (coemuHeHHUs, pa3IoKCHHS, 3aMeICHUS bubmmorexa HOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG OK
noInoTeKa
19 sHuuKIoneauct. O0o0IIeHNE U 1

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtponsHas padora Nel mo teme

bubmuoreka [JOK

20
«BelecTBa 1 XUMHYECKUE PEAKLIAM) https://m.edsoo.ru/ff0d4290
Bosayx — cmecs raszos. CocraB Bo3ayxa.
21 KI/ICJ‘I}(I) 0]l — 3JEMEHT U IPOCTOE a bubmmorera [TOK
poa p https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
dusnueckue U XUMHYECKHE CBOMCTBA
22 KHCJIOpoJia (PEeaKIuy OKUCICHUS bubmorexa HOK
poZa {peaxil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcugax
CriocoOblI MoJTy4eHus KUCI0po/ia B
23 J1a00PATOPUU U IIPOMBIIIIIIEHHOCTH bubmorexa LHOK
paTop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemmoBoii 3¢ (HeKT XUMUIECKON peaKIIvH,
24 IMOHATHE O TEPMOXUMHUUYECKOM YPaBHEHUHU bubnmorera [TOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U PHIAOTCPMUUYECKHUX PEAKIIHSIX
Tomnuso (HedTh, yroab U METaH).
25 3ar ﬂsHeéHeql;m ¢ a, CIIoCcOOBI iro bubmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[IpaxTuueckas padbora Ne 3 o Teme
26 «[Tomyyenne u coOupanme KUCIOPOIa bubmmorexa LIOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY»
7 Bonopoa — snemeHT u npocroe bu6mmoreka [{OK
BemecTso. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
73 Du3nYeCKUe 1 XMMUYECKUE CBOKCTBA bubnuorexa [JOK
Bojopoja. [Ipumenenune Boopoaa https://m.edsoo.ru/ff0d4dd0
b K
29 IToHsaTHE O KMCIOTAX U COIIX nommorexa O

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2

Crioco0plI noJtyueHus BOAOPOa B

bubmuoreka [JOK

30
naboparopun https://m.edsoo.ru/ffod4dd0
[TpakTuueckas padora Ne 4 mo Teme
31 «[TonmydeHne u coOMpaHue BOIOPOIA bubmorexa HOK
Y . P HOPOAE, https://m.edsoo.ru/ff0d4{42
M3Y4YEHUE €r0 CBOMCTB»
. bubmuoreka [JOK
32 Mosipablii 00bEM ra30B. 3aK0H ABOTaIpo
P AP https://m.edsoo.ru/ff0d542¢
Brruucienus o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a 10 €ro U3BECTHOM bubmorexa HOK
= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA WA 00BEMY
Breruucnenust 00bEMOB ra3oB 110
34 ABHEHUIO PeaKilMy Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
15 Du3nyYecKue 1 XMMUYECKUE CBOKCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITorsitue 00 bubmuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boaa kak pactBoputens. Hacklenaslie u
37 HEHACHI epHHI)IG paCTBO bl. MaccoBast bubmorexa HOK
H P Pl https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
«IIpuroroBiieHrE PaCTBOPOB C bubnnorexa [JOK
38 .. . N
OIIpeAeIIEHHON MacCOBOM J10JIE https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOIO BEILIECTBA»
19 KonTponbnas padorta No2 mo teme bubmuorexa [JOK

«Kucnopoa. Bogopoxa. Boga»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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OKcubl: cocTaB, KIaCCHU(PUKAIIHS,

bubmuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [TOK
’ P https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHus: coCTaB, KiIacCu(puKaIms, bu6mmorexa [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bub6nuoreka LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losryyeHne u XUMHYECKHE CBOKCTBA bubnnorexa [JOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIATypa, CIOCOObI bubnuorexa [JOK
MOJIy4E€HUsl, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COETUHEHUI»
43 ['eneTnyeckas cBSI3b MEXKIy Kilaccamu bubanorexa [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmorexa [{OK
49 O06o0mieHne 1 cucTeMaTu3aus 3HaHU K
- t https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 mo teme
" bubnuorexa [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coeqrHeHnn"

https://m.edsoo.ru/00ad9¢ela



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

[TepBbie MOMBITKY KIaCCHPUKAITTU

bubmuoreka [JOK

51 XUMHYECKHX d1eMeHTOB. [loustue o
https://m.edsoo.ru/00ad9ffa
TPyIIax CXOAHBIX JJIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepuonnueckas
52 cucTeMa XUMMUYECKuX 3jieMeHToB /. U bubmmorexa [TOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuoapl, rpynnel, IOATPYIIIE Bubmorexa TOK
PHOZbL, TPy - HOUPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubnmnorexa [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
55 ajieMeHTOB Ilepuoaudeckoi cucTemsl [ bubmorexa LHOK
p | https://m.edsoo.ru/00ada6bc
. MenneneeBa
XapakTepucThKa XUMHUYECKOT0 3JIEMEHTA
56 o ero noJjiokenuro B Ileproanueckoi bubmorexa LHOK
p https://m.edsoo.ru/00ada824
cucteme /1. 1. MeHnaeneeBa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnuorexa [JOK
MeneneeB — yu€Hbli, IeAaror u https://m.edsoo.ru/00ada96¢e
rpak1aHuH
PesepBusblil ypok. O0001IEHIE 1
58 CI/ICTI;)MaTmZEH;I 3gaHui / Beepoccuiickas bubmorexa LHOK
p https://m.edsoo.ru/00adb33c¢
poBepoyHas pabora
KonTtponsHas pabora Ne4 o teme
bu6mmorexa [{OK
59 «CtpoeHne aroMa. XUMUYECKas CBS3bY /

Bcepoccuiickast mpoBepodHast pabota

https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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60 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB | bubnnoreka [JOK
XAMHUYECKHX JJIEMCHTOB https://m.edsoo.ru/00adaabg
61 HMonnas xumuyeckas CBS3b 1 Bubmorexa OK
https://m.edsoo.ru/00adac34
62 KosanenTnast noisipHast XuMu4decKkas CBSI3b 1 bubmorexa LHOK
p https://m.edsoo.ru/00adaab8
63 KoBasienTHast HeTONsIpHAs XUMUYECKast | bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab&
bu6mmoreka [IOK
64 C 1
TCHCHD OKHCIICHIA https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC | bubmuoreka [JOK
peaknuu https://m.edsoo.ru/00adb076
bu6mmorexa [{OK
66 0] 1
KHCITUTEIH 1 BOCCTAHOBHTCEH https://m.edsoo.ru/00adb076
PesepBusblil ypok. O0001IEHIE 1
67 CI/ICTI;MaTI/BZp 1581 3HaHH;III 10 TEME 1 bubnnorexa [IOK
I https://m.edsoo.ru/00ad9cb2
«CTpoeHne aroMa. XUMHUYECKasi CBS3b
68 PezepHblit ypok. O600mIeHNE 1 | bub6nunoreka [IOK
cucTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosmnuecTBo yacos i DJIEeKTPOHHbBIE
aTa
Ne Kontpos | IlpakTnu uudpoBbIe
Tema ypoka usyue
n/n Bcero bHBIE ecKHe o0pa3oBaTe/bHbIE
HUSA
padoThI padoThI pecypcol
[Iepnonnueckuit 3akoH. [lepnonnueckas
1 crucTemMa XMMHU4YecKux 3iemeHToB /1. U 1 bubmmorexa [TOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMUYECKHUX AJIEMEHTOB MEPBbIX TPEX 1 bubmmorexa [HOK
p p https://m.edso0.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus 1 HOMEeHKIaTypa | bubnuotexa [JOK
HEOPTraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMUYECKOM CBSI3U U THIIBI | bubmuoreka [JOK
KPUCTALNTUYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbhas padora Nel no teme
5 «[ToBTOpEHNUE U yriyOieHHe 3HAHUI 1 1
OCHOBHBIX Pa3fIeJIOB Kypca 8 Kiaccay
6 Kitaccupukanuss XUMHIECKUX PeaKIIHid 1 bubanorexa [JOK
10 pa3JINYHBIM IIpU3HAKaM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XUMHUYECKOU
bubmuoreka [JOK
7 peakuuu. [IoHATHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEaKLMIX
g IToHsATHE O XUMHUYECKOM PaBHOBECHU. 1 bubnuorexa [JOK

CDaKTOpBI, BJIMAIOIIHUC HA CKOPOCTb

https://m.edsoo.ru/00adc28c



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

XUMHYECKOH PCaKMU U IMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECUSA

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmorexa [{OK

XUMHYECKUE CBOWMCTBA HA PUMEPE

9
peaxkiuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUUECKON
10 nccoruanuu. CUIbHBIE U ci1a0ble bubmorexa LHOK
A HHaTHH. https://m.edsoo.ru/00adcd68
BJIEKTPOIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA bubmorexa LHOK
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUI B CBETE IIpeACTaBICHUIl 00 bubmorexa LHOK
. e https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON AUCCOIUALINKI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
13 [IPECTABIIEHUNA 00 DIIEKTPOIIUTHUECKON bubmorexa LHOK
peat p https://m.edsoo.ru/00add8b2
IUCCOLMALIUNA
14 IMousgaTue o ruaponanse cosei bubmorexa LHOK
o https://m.edsoo.ru/00add9d4
bubmuoreka [JOK
15 006006 7|
ODIICHHUE H CHCTEMATHIAMHA SHATHIH https://m.edsoo.ru/00addd12
16 [TpakTuueckas padorta Ne 1. «Pemienue bubmuorexa [JOK
3KCTIEPUMEHTAIIBHBIX 3a]1aW» https://m.edsoo.ru/00addbfa
KoHnTtponbhas padora Ne2 o teme
17 «DIEKTPOIIUTHYECKAS] TUCCOLMAIINS bubmorexa LHOK
p A HHaru. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIMu B pacTBOPAX)»
13 OO6m1as XxapakTepucTHKa rajJoreHoOB. bubnnoreka [JOK

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



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

XmopoBogopoa. CossiHast KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, OJIYUEHHUE bubnmorera [TOK
’ i ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[TpakTrueckas paborta Ne 2 o reme
20 «ITomyueHnune coISTHOI KUCIIOTEI bubnmorera [TOK
y - N ’ https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOMCTBY
Brruucnenus no ypaBHeHUSIM
21 XUMHAYECKHUX PEaKIIUU, €CIIU OQUH U3 bubnnorexa [IOK
p ’ https://m.edsoo.ru/00ade488
pEareHToB JIaH B N30BITKE
” OO6m1as XxapakTepuCTHKa JIEMEHTOB bubnmnoreka [JOK
VIA-rpynner https://m.edsoo.ru/00ade64a
Aitorponable MOOU(DUKAIIAN CEPEL.
23 HaXO)KIJ)IGHI/IG CEPEI Hq)eé coeaHHer})mﬁ B bubnnorexa [IOK
P l https://m.edsoo.ru/00ade64a
npupoje. XUMUYECKHE CBOMCTBA CEPBI
24 CepoBoaopoi, ctpoenue, Gpuzndeckue u bubnuorexa [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupsl cepbl. CepHas KHCIOTa
25 (1)1/1314%01(1/11; u xmi)nqecxne CBOI;ICTBa bubnmorera [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHWMHUYECKUE PEAKIINH, JIEKALUE B
OCHOBE MPOMBIIILIEHHOTO CIIOco0a
26 MMOIYYEHHUS CEPHOM KUCIOTHI bubnmorera [TOK
yH p | . https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsA3HEHUE OKPYKAOILIEH
Cpe/lbl COCIMHEHUSIMU CEPBI
27 Brruncnenue MaccoBoM 10JIH BBIXOJa bu6nmmoreka [JOK



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

IPOAYKTA PEaKuu

https://m.edsoo.ru/00adec8a

OO01as xapakTepucTuKa 3J1eMeHTOB VA-
rpynnsl. A30T, pacipocTpaHeHHE B

bu6mmorexa [{OK

28
npupojie, PU3NYECKUE U XUMUIECKHE https://m.edsoo.ru/00adeeatd
CBOICTBA
AMMHuak, ero pusnyeckue u

29 XHMHYECKHE CBOMCTBA, OIyUYCHUE U bubmmorera [JOK

’ i https://m.edsoo.ru/00adf004
IpUMEHEHNE
[IpakTuueckas padora Ne 3 o Teme
30 «ITomyyenne aMmMuaka, U3y4eHHE €ro bubmorera [JOK
. e > M5 https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnnoreka [JOK
XHMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 00peHnii. XMMHUYECKOE 3arps3HCHUE bubmmorera [JOK
yAo0p o p https://m.edsoo.ru/00adf518
OKPY>KaIOIIEH Cpeibl COSAMHEHUSIMU
azora
®docdop. Oxcun docdhopa (V) u

33 (100c<(11))0 pHasI KI/ICJI((l))Ta q)q)lfm(qez:lcne " bubmmorexa [TOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOUCTBA, MOJTyYCHUE
Hcnonb3oBanue hocharoB B kKauecTBe
34 MMHEPAJIbHBIX YIO0OpeHUH. 3arpsa3HeHue bubmmorera [JOK
p . yAo0p - arp https://m.edsoo.ru/00adfc20
PHUPOJTHOM cpenbl pocharamu
15 Yraepon, paclipocTpaHEeHHE B IIPUPOJE, bubnuorexa [JOK

(I)I/IBI/ILICCKI/IC 1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuapl yriaepoja, ux Gusndeckue u
XUMUYECKHUE CBOMCTBA. DKOJIOTHYECKUE

bubmuoreka [JOK

36
poOJIEMBI, CBSI3aHHBIE C OKCUIIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)
37 VYronbHast KUCIOTA U €€ CoNn bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
18 "ITosryueHue yriieKucioro rasa. bubnunoreka [IOK
KauectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHBIC MTOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnnorexa [IOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTiIepoaa
bu6mmoreka [{OK
40 Kpemnuii u ero coefuHeHUs
P https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenune
41 AKCIIEPUMEHTAIIBHBIX 3aa4 M0 TEME bubmuorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHECHUS»
KonTponbnas padora Ne3 no teme
. bubmuorexa [JOK
42 «BaxHeie HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO6m1as XxapakTepruCTUKa XUMHUECKUX
AJIEMEHTOB — METAJLIOB.
bubmuoreka [JOK
43 MerTtannuueckas CBsI3b U METAJNIMYECKas

KpUCTAJLINYCCKaA peméTKa.
duznyeckue CBOMCTBA METAJIOB

https://m.edsoo.ru/00aec103e
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XUMHYECKHE CBOMCTBA METALJIOB.

44 DIIEKTPOXUMHUUECKUI PSIT HAIPSOKEHUI bubnnorexa [IOK
p P P https://m.edsoo.ru/00ael156
METAJLJIOB
OO01mue criocoObl MOTYYSHHUS METALIOB.

45 CmuiaBbl. Beruuciienust mo ypaBHEHUSM bubnnoreka [JOK
XUMHYECKHX PEAKIUI, €CIIU OUH U3 https://m.edsoo.ru/00aecl 156
peareHTOB COJICPKUT MPUMECH

46 ITorsATHE O KOPPO3NHU METAIIJIOB bubmorexa LIOK

PP https://m.edsoo.ru/00ae1278
bu6mmorexa [{OK

47 €JIOYHBIE METAJLIIbI
10 https://m.edsoo.ru/00ae14b2

48 OkcHuabl ¥ THAPOKCUIBI HATPUS U KaJIUA bubnmorera [TOK

A AP A p https://m.edsoo.ru/00ae14b2

49 [I{es104HO3EMENBbHBIE METATLIBL — bubnnorexa [JOK
KaIbIIMA 1 MarHui https://m.edsoo.ru/00ac15e8

50 Bakueiiime coeauHeHU KaJIbIUA bubmmorera [TOK

A H https://m.edsoo.ru/00aecl5¢e8

51 O000I11IeHNE U CUCTEMATU3AIUs 3HAHUN

57 JKEcTKOCTh BOJIBI U CITOCOOBI €€ bubmuoreka [JOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
[TpakTuueckas pabota Ne 6 o reme
S .. bu6mmoreka [JOK

53 JKECTKOCTEL BOABI U METOIEI €6

" https://m.edsoo.ru/00aclae8
YCTpaHEHUS

54 N — bubmuoreka [JOK

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

55 AmMoTepHBIe CBOWCTBA OKCHIA U bubnuorexa [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka IHOK
56 Keneso 1
https://m.edsoo.ru/00ac1d86
57 OKcuibl, THAPOKCHUIBI U COJIU XKeJe3a bu6mmoreka [{OK
(IT) u xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O000I11IeHNE U CUCTEMATU3aLUs 3HAHUN
[IpakTrueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIBHBIX 3aa4 MO TEME bubnnorexa [JOK
«Bakuenume MeTalibl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUSDY
Brruucnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIIUN, €CITH OJIUH U3
60 €areHTOB J1aH B U30BITKE WIN CONEPKUAT bubnnorexa [IOK
p . p https://m.edsoo.ru/00ae1750
pUMecH. BhIrCIIeHns] MacCOBOM JI0JIH
BBIXO/1a TPOJYKTA PEaKIIUu
61 O0001Ienne 1 cucTeMaTH3alns 3HAHAN
KoHnTtponbhas padora Ne4 o teme
62 «BakHelMEe MeTaIIBI U UX
COEIUHEHUSY
63 BemecTBa u Marepuansl B bu6mmoreka [{OK
IIOBCEIHEBHOM KU3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUUYECKOE 3arpsA3HEHNE OKPYKAOLIEH bubmuorexa [JOK
cpelibl https://m.edsoo.ru/00ae4270
65 Ponb xumMuu B perieHny SK0I0rHYeCcKux bub6nuoreka LIOK
npodeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eH1Ee U bubnnorexa [JOK
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cUcTeMaTu3alus 3HaHUU

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

67 PesepBubiit ypok. O600111eH1E U | bubnuorexa [JOK
cUucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c¢
68 PesepBHeIit ypok. O600ICHHE 1 | bubnnorexa [JOK
cUcTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBbBI

8 KVIACC

Kox
nposep
f1eMOro
pe3yJibT
aTa

IIpoBepsiembie MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT'O 00111€Tr0
o0pa3zoBanus

IIo Teme: ((HepBOHa‘-IaJIBHI)Ie XUMHWYCCKUC ITOHATHUA»

1.1

pacKpbIBaTb CMBICI OCHOBHBIX XUMHYECKUX TIOHSTHH: aToM,
MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs U HEOJHOPOJAHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAs M MOJICKYJISpHas Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAsL Macca, MaccoBasi J0Jsl XUMHUYECKOIO
JJIeMEHTa B COCAMHEHHM, MOJIAPHBIA O00BEM, XUMHYECKas
peakmus, KiIacCUPUKAIM pPEaKIUi: peakuu COSAMHEHUS,
peaKuu pa3ioXKEeHHs, PEeaKIHH 3aMelIeHHs], peakluu OOMeHa,
9K30- U IHJOTEPMHUUECKUE PEAKIUH, TEIUIOBOH 3((HEeKT peakiuy,
pacTBOp, MaccoBasi J0Js BellecTBa (MPOIEHTHAsT KOHIICHTPAIH)

B pacTBOpe

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKHUX MMOHSTHH
U NPUMCHATbL OTHU IIOHATHUA IIpU OIIMCAaHUHW BCIICCTB MU HX

MPEBpAILCHHI

1.3

HCIIOJIB30BaTh XMMHUYCCKYI0 CHUMBOJIMKY I  COCTAaBJICHHA

dbopMyI1 BelecTB ¥ YpaBHEHU XUMHUECKUX PEaKIIHii

1.4

paCKpbIBaTb CMBICII 3aKOHOB COXpaHCHHA MacCCbl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOTO Y4YCHHUA, 3aKOHA

ABoraapo

1.5

OIpeaAcCiIATb BAJICHTHOCTbL A4aTOMOB JJICMCHTOB B 6I/IHapHBIX




COCAUMHCHUAX

1.6

KJIacCU(UIIMPOBATh XUMHUYECKHE peakiuu (10 YHCIY U COCTaBy

YYaCTBYIOLIMX B PEAKIIUH BEUIECTB, 10 TETJIOBOMY d(PQEKTY)

1.7

BBIYUCIIATH OTHOCUTCIIbHYIO MOJICKYJIAPHYHO U MOJISIDHYHO MACCBhI

B€IICCTB

1.8

BBIYUCIIATH MAaCCOBYIO NOJIKO XUMHUYCCKOI'O 3JICMCHTA 110 Q)opMyﬂe

COCIUHCHHS,

1.9

BBIYUCIIATH MaCCOBYIO JOJIIO BCHICCTBA B PACTBOPE

1.10

IMPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOJBbI IIO3HAaHUA -
Ha6J'IIO,I[eHI/Ie, HU3MCPCHUC, MOICINPOBAHUC, OKCIICPUMCHT

(peabHBIN U MBICJICHHBIH)

IIo Tewme: «Baxnenmue MNpCeACTAaBUTCIIM  HCOPIraHUYCCKHUX

BCIICCTB»

2.1

PaCKpbIBaATb CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHH: OKCH I,

KHCJ10Ta, OCHOBaHHEC, COJIb

2.2

OIpPEAEIATh MPUHAMAIEKHOCTh BEIIECTB K ONpPENEIEHHOMY KIIacCy

coequHeHul o popMynam
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KHaCCI/I(bHHI/IpOBaTB HCOPraHUYCCKUEC BCIICCTBA

24

XapaKTepu30BaTh (OMHCHIBATh) OOIIUME XUMHYECKHE CBOMCTBA
BEIIECTB  PA3JIMYHBIX  KJIAcCOB,  TOJTBEpXAas  OMHCaHUE
npUMepaMu  MOJIEKYJISIPHBIX ~ YPAaBHEHHUHW  COOTBETCTBYIOLIUX

XUMHYECKHX PEaKUi

2.5

IMPOrHO3UpPOBATH CBOMCTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBa, BOBMOKHOCTHU ITPOTCKAHUA XHUMHUUYCCKUX

HpeBpaIlIGHI/II;'I B pa3JIMYHBIX YCIIOBUAX

2.6

CIEOBaTh MpaBWJIaM IIOJIb30BAHUS XHUMHYECKOW TIOCYJIOM H
1a00paTOPHBIM 000PYIOBAHUEM, a TAK)KE MPABUIIAM OOpPAICHHUS C
BEII[ECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU TIO BBITTOJIHECHHUIO
7a00paTOPHBIX ~ XMMHYECKHUX OMNBITOB MO TONYyYEHUIO U
coOMpaHHi0 Tra3000pa3HBIX BEMIECTB (BOJOPOJAa W KHCIOPOJA),
MNPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHON MAacCOBOM HOJIEH

pacTBOPEHHOIO  BELECTBA,  IUIAHUPOBATb U NPOBOJUTH




XUMHYCCKUC OSKCICPUMCHTBI 110 pPaClIO3HABAHUIO PACTBOPOB
miejaouel M KHCIOT C  IIOMOIIbIO HHAUKATOPOB (J'IaKMyc,

dbenondranenn, METHIOPAHK U IPYTHE)

2.7

IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XMMHUYECKON peaKkuu

IIo Teme: «Ilepumommuecknii 3akoH u lIlepuonnueckas cucrema
xumuueckux snemeHtoB . M. MengeneeBa. CTpoeHne aTOMOB.
Xumuyeckas CBS3b. OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE

peaKIum»

3.1

PACKpbIBaATh CMBICI OCHOBHBIX XHUMHWYCCKUX MMOHSTHM: AApO
aToMma, BHGKTpOHHHﬁ cJIou aToMa, aroOMHas Op6I/ITaJ'IB, paaunyc
aToMa, XUMHYCCKas CBA3b, MOJJAPHAA U HCIOJAPHASA KOBAJICHTHAA
CBA3b, JJICKTPOOTpULIATCIbHOCTb, HOHHAsA CBA3b, HOH, KAaTHOH,

AaHHOH, CTCIICHb OKHMCJICHUSA

3.2

KJIaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHE 3JICMCHTbI

3.3

OIIUCBIBATH u XapaKTepU30BaTh TaOJIUYHYIO bopmy
[Teproanueckoil CUCTEMBl XMMMUYECKHX DJJIEMEHTOB: pa3jindarhb
NOHATUS «IJIaBHasg moArpynma (Arpymma)y # - «mo0odHas

noarpynna (brpynmna)», «Masbie» 1 «O0NbIINe) MePUOIbI

3.4

packpbiBaTh cmbica Ilepunoanmueckoro 3akoHa /[.M. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAaHUE TMEPUOJIUYECKON 3aBUCHUMOCTHU
CBOMCTB XHMHYECKHX DJJEMEHTOB OT HUX IIOJOXKEHUA B

[Iepnonnueckoii cucreme

3.5

COOTHOCHUTh O00O03HAYCHHUS, KOTOpPhIE WMEIOTCS B Ta0IMIIe
«[lepuonuyeckasi cUCTeMa XHMHYECKHX d3jemeHTOoB  JI.U.
MeH[[eJIeeBa» C YHUCJIOBBIMHA XapaKTepI/ICTI/IKaMI/I CTpOGHI/Ifl aTOMOB
XUMHYECKHX 3JICMEHTOB (COCTaB M 3apsja sjpa, oOIIee YHCIIO

AJIEKTPOHOB U PACIPENETICHUE UX MO AIEKTPOHHBIM CIIOSIM)

3.6

OmnpeaAcIsAiTb CTCIICHbL OKHCJIICHHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUHCHHUAX

3.7

OIIPCACIIATL BU XMMHUYECKOM CBSI3U (KOBaJ'ICHTHaH n I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KVIACC




Kox
npoBeps
e€MOoro
pe3yJbT
aTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI OCBOCHHS] OCHOBHOIM
0o0pa3oBaTe/IbHOI IPOrpaMMbI OCHOBHOT'O 00111er0
o0pa3zoBaHus

1o Teme: «BemiecTBO U XUMUYECKasi peaKLMsD)

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATHMH: PacTBOD,
JJIEKTPOJIUTHI, HEIJIEKTPOJINTHI, JIEKTPOJIUTHYECKAS
JUccoLManus, peakuud HOHHOrOo OOMEHa, KaTalau3aTop,
XMMHAYECKOE paBHOBECHE, OOpaTHMbIE U HEOOPAaTHUMBIE PEaKIIH,
OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIE ~ PEaKIUM,  OKHCIUTEIb,
BOCCTAHOBUTEJb, OKHUCICHHE U BOCCTAHOBIIEHHUE, aJUIOTPOIIMS,
aMpOTepHOCTh, XUMHMYECKass CBsA3b (KOBaJCHTHAas, WOHHa,
MeTajuIn4ecKas), KpUcTajsInueckasl pemeTka, CijiaBbl, CKOPOCTh

XUMHYECKON peaKuu

1.2

HIUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHSTHH
U IIPUMCHATb OTH IIOHATHUA IIPH OIIMCAHHH BCHICCTB U HX

IIpEBPAILCHUI

1.3

COCTaBJISITb  YPAaBHCHUA BHGKTpOHHTHHGCKOﬁ JUucconranuu
KHCJIOT, menoqeﬁ n COHCﬁ, IIOJIHBIC U COKpaH_IéHHBIe YpaBHCHUA

peakuii HFOHHOTO OOMeHa

1.4

PaCKpLIBaTh CYIIHOCTb OKHCIINTCIBbHO-BOCCTAHOBHUTCIIBHBIX
peaKHI/Iﬁ MMOCPCACTBOM COCTABJICHHA 3JICKTPOHHOI'O 0ajaHca 3THX

peakuuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peakuu

Ilo temam: «HemeTamiasl U UX coeAUHEHHUS» U «MeTalibl U UX

COCANHCHUA»

2.1

XapaKTepu30BaTh (OMHUCHIBaTH) oOmMUe ©  crenuduieckue
XUMHYECKHE CBOWCTBA TMPOCTHIX W  CJIOXKHBIX  BEIICCTB,
MOJITBEPXK/Iasi ONMCAHUE TPUMEpPAMH MOJICKYJISPHBIX M MOHHBIX

YPAaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIINI

2.2

COCTaBJIATH YpaBHCHHA peaKuHﬁ, MMOATBCPIKAAIOIINX

CYyLICCTBOBAHUC TEeHETUYECKON  CBS3U MCXKAY BCIICCTBAMHU




Pa3IUYHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBUCHUMOCTH OT HX
CTpOCHUA, BO3MOXXHOCTH IMPOTCKAaHUA XUMHNYCCKUX

HpeBpaH_ICHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

24

CIEAOBaTh MpPaBWJIaM IIOJb30BaHUA XUMHUYECKOM TMOCYHON U
1ab0paTOpPHBEIM 00OPYIOBAaHUEM, & TAKXKE MPaBUIIAM OOpAICHUS
C BellecTBAMH B COOTBETCTBUHM C HMHCTPYKUMSIMH  TIO
BBITIOJTHEHUIO ~ JTAOOPATOPHBIX ~ XMMHYECKHX  OIBITOB  TIO
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U

YTJIEKUCIIOTO ra3a)

2.5

IMPOBOAWUTL PC€aKUWM, IMOATBCPIKIAIONINC Ka4eCTBEHHBIA COCTaB
Pa3UYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomua, womuna, KkapOonar, docdar, cunmkar, cyibdar,
THIPOKCUIMOHBI, KATHOHbI ~aMMOHHS, HOHBI  H3YyYCHHBIX
MCTAJJIOB, MNPUCYTCTBYIOIIHC B BOIOHBIX pacTBOpax

HCOPraHUYCCKUX BCIICCTB

IIo Teme: «Xumus u OKpYyKaromias cpeaa»

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKHX MMOHSTHH: HI[K

BCIICCTBA, KOPPO3Hd METAJIJIOB

3.2

MIPUMEHATH OCHOBHBIE OTIEPALIMH MBICTUTEIHHOUN S TEIIbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, O0OOIICHHE, CHUCTEMAaTH3AIIMIO,
BBISIBIICHUE TPUYUHHO-CJICICTBEHHBIX CBSI3€M — IS MU3Y4YCHUS
CBOMCTB BEIIECTB M XUMHUUYECKUX PEAKIINil; ECTECTBEHHOHAYYHbBIE
METO/bI MMO3HAHUS — HAOJI0ICHHE, U3MEPEHUE, MOJICIIMPOBAHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laJ'ILHLIe XUMHWYCCKHUC ITIOHATHUA

1.1

Hpe,Z[MCT XuMUH. POJIb XMMHUH B )KM3HH UeIOBeKa. XUMHUSI B CUCTEME
HayK. Tena wu BemectBa. @POHU3HMUECKHE CBOMCTBA BEIIECTB.

AI‘pGF&THOG COCTOsIHHEC BCIICCTB

1.2

ITonsaTHe 0 MeTOaX MO3HAHUS B XUMUM. UMCTBIEC BEIIECTBA U CMECH.

CriocoObI pa3aenieHus: cMecei

1.3

ATOMBI u MOJICKYJIBI. XUMHUYECKHE 9JICMCHTBI. CuMBOJIBI
XUMHNUYCCKHUX JJIECMCHTOB. HpOCTBIG N CJIOXKHBIC BCUICCTBA. ATomHO-

MOJICKYJISIPDHOC YYCHUC

1.4

Xumuueckass  ¢opmyna. BaneHTHOCTH aTOMOB  XHMHYECKHX
AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTEIbHAs
aToMHass macca. OTHocuTenbHas MOJIEKyJsIpHas Mmacca. MaccoBas

J0JIs1 XUMHUYCCKOI'o 3JICMCHTA B COCAMHCHUHN

1.5

KommuectBo BCIICCTBA. Moib. MOJ'IHpHaH macca. B3aumocBs3b
KOJIMYCCTBA, MACChl MW YHUCJIAa CTPYKTYPHBIX CAWHUIL] BCIICCTBA.

Pacuérel mo popmynaM XuMHUYECKUX COCTUHEHUI

1.6

dusznueckue U XUMHYECKHUE SIBICHHUS. XUMHUYECKas peakuus u eé
MPU3HAKU. 3aKOH COXPAHEHMS MacChl BEIIECTB. XHUMHUUYECKHE
ypaBHeHHs. Kiaccudukamus XMMHYECKHX peakuuid (COeIUHEHUS,

pasioKeHus, 3aMeIeHUs, 0OMEHa)

1.7

XUMHYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYHOH, ¢
npaBUjIaMd pabOThl B JIa0OpaTopuu W mpuéMamu OOpameHus c
71a00paTOPHBIM 000PYAOBaHHEM, U3YUCHHE M ONHCAHUE (PU3MUECKUX
CBOHCTB 00pa3IlOB HEOPraHWYECKHX BEIIECTB, HaOIIOAEHUE
¢u3nueckux (TIIaBIeHHE BOCKA, TastHUE JIbJIA, PACTHPAHUE caxapa B
CTyIKE, KUINICHUE W KOHJCHCALUS BOJbI) M XUMHUYCCKHX (FOpPEHUE

CBCYH, IIPOKAJIMBAHUC MEJIHOM ITPOBOJIOKH, B3aUMOJICHCTBHE Mela C




KHCIIOTOW) SIBJICHWH, HAOJIOJEHWE W ONHCAaHWEe MPU3HAKOB
MpPOTEeKaHUs  XUMHUYECKUX  peakuuil  (pa3joxeHue  caxapa,
B3aMMO/ICHICTBIE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUe
ruapokcuna meau(ll) mpu HarpeBaHuu, B3aMMOJCICTBHE >Kee3a C
pactBopom cosin menu(Il), u3yuenue criocoboB pasneiieHus cMmecei
(c moMoILbI0 MarHuTa, GUIbTPOBAHKE, BHITAPUBAHUE, JUCTUILISALIMS,
xpomartorpadusi), TMPOBEACHWE OYUCTKH IIOBApEHHOW  COJIH,
HAOJIOZEHWE W  ONHMCAaHUE pPE3YJIbTaTOB MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsS MacChl, CO3/JaHHUE Mojiesei

MOJIEKY (IIapOCTEP KHEBBIX )

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech rasos. Cocras Bo3gyxa. Kucnopon — snemeHT u
npocroe  BewiectBo. HaxokneHuwe — kuciopoja B IPUPOJE,
¢du3nveckre 1 XMMHYECKHE CBOMCTBA (peakiuu ropenus). OKCUIbl.
[lpumenenne xucimopopa. CrocoObl MOMY4EeHHUS KHCIOpOJa B
7abopaTopud W TPOMBIINUICHHOCTH. KpyroBopor kuciopoma B

npupoe. O30H — alIOTPOIHAs MOAU(DUKAIIHS KUCIOPOAa

2.2

TemnoBoit 3¢pdekT XUMHUECKON peakluuu, TEePMOXUMHUYECKHE
YpaBHEHHUSI, SK30- U IHJAOTEPMUYECKUE peaKlUU. TOIINBO: yrojb U
MeTaH. 3arps3HEHHE BO3llyXa, YCHUJICHHE MapHUKOBOTO 3(dekTa,

pa3pylieHue 030HOBOTO CJIOSI

23

Bonopon — anemeHT M npocroe BemiectBo. HaxoxaeHue Boaoponaa B
npupozae, (usnyeckne ¥ XUMUYECKHE CBOMCTBA, MPUMEHEHHE,

cnocoObI osryyeHust. KucioTsl u comu

24

MousipHblii 00BEM ra3oB. Pacuérbl 10 XUMUYECKUM YpaBHEHUSAM

2.5

®dusnyeckue cBOWCTBa BOAbl. Boma kak pactBoputenb. PacTBOpHI.
Hacpiiennple ¥ HEHaChIIEHHBbIE  PacTBOpPblL.  PacTBOpUMOCTH
BEIIECTB B BoJEe. MaccoBas 1oyl BellecTBa B PacTBOPE.
Xumnueckue cBoicTBa BOAbl. OcHoBaHus. Poib pacTBOpOB B
NpUpoOAE€ U B KU3HM 4YesnoBeka. KpyroBopor BOIbI B MNpPUPOIE.

3arpsi3HeHue npupoHbIX BoJ. OXpaHa U OUYHMCTKA TPUPOIHBIX BOJ

2.6

Kiaccudukanms HEOPraHUYECKHUX COEIUHEHUH. OKcubl.

Knaccudukanus OKCHJIOB: coseoOpa3yromue (OCHOBHBIE,




KHUCIIOTHBIE, aM(pOoTepHbIe) U HecosieoOpasyronme. Homenkiarypa
okcugoB. Du3MUECKMEe UM XUMHUYECKHUE CBOHCTBA  OKCHJIOB.

HonyquI/Ie OKCHI0OB

2.7

OcHoBaHusl. Knaccudukanms OCHOBAaHMHU: WENOUH u
HEPaCTBOPHUMBbIE OCHOBaHUSI. Homenknarypa OCHOBaHUH.
dusnyeckne W XUMHUYECKHE CBOiWicTBa oOcHOBaHuHU. [lomydenwue

OCHOBaHUH

2.8

Kucnorel. Knaccudukamuss kucinor. HomeHkmarypa  KHCIOT.
dusnyeckue M XUMHUYECKHE CBOMCTBA KHUCIOT. Psn akTUBHOCTH

MerasuioB H.H. bekerosa. [Tonyuenue kucinor

2.9

Comu. Homenknarypa coseir. @u3nueckue U XMMHUYECKHUE CBOMCTBA

cosieid. [lonyuenue coneit

2.10

I'eneTnueckas cBs3b MCKAY KiIaCCaMU HEOPTaHUYCCKUX COG,I[I/IHCHI/Iﬁ

2.11

XUMHAYECKUI JKCIIEPUMEHT: KAaueCTBEHHOE OIpezieIIeHUe
COZep)KaHUsl KHUCIOpOJa B BO3AyXe, IIONydeHHe, CcoOupaHue,
pacrio3HaBaHME M H3YyYEHHUE CBOICTB KHCIOpOAa, HAOII0JIEeHHE
B3alMO/JICICTBUS BEIIECTB C KMCIOPOAOM U YCIOBHSI BOSHUKHOBEHUS
U TpeKpalieHus ropeHus (mokapa), O3HaKOMJICHHE ¢ oOpa3lamu
OKCHJIOB ¥ ONHMCAaHUE WX CBOWCTB, IIOJly4YeHHE, COOMUpaHue,
pacrio3HaBaHME€ M M3Y4YE€HUE CBOWCTB BOAOpoAa (rOpeHue),
B3aumojeiicteue Bojgopoaa c¢ okcugoMm wmenu(Ill) (Bo3moxkHO
UCIOJb30BaHUE  BUAEOMATEpUaloB),  HaOdrogeHue  o0Opa3LoB
BEIIECTB KOJHMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOCHHOCTEMN
pacTBOpEHMsI  BEIIECTB  C  pa3IM4YHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM J10Jei
pacTBOPEHHOIO BEUIECTBA, B3aMMOJECHCTBUE BOABI C MeETalIaMU
(natpuem u KaJIbLIIEM) (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAJIOB), ONPEIEICHUE PACTBOPOB KHUCIOT M IIEJIOYel C
MOMOIIIBI0 WHAMKATOPOB, UCCIIEIOBAHNE 00pa3llOB HEOPTaHMYECKHX
BEIIECTB PA3JIMUYHBIX KJIACCOB, HAOIIO/IEHHME H3MEHEHMs OKpacKu
UHAUKAaTOPOB B pacTBoOpax KHCIOT U IIeJo4yel, H3ydeHue
B3auMozeiicteus okcuga menu(ll) ¢ pactBopoMm cepHON KHCIOTHI,
KUCJIOT C METaUlaMH, PEaKIuid HEeWTpaau3aluuu, MOJIYyYECHHE

HCPACTBOPUMBIX OCHOBEIHHFI, BBITCCHCHUC OJHOI'0 METajllla APYTUM




H3 pacTBOpa COJIM, PCHICHUC SJKCIICPUMMCHTAJIBHBIX 3aJad II0 TCMC

«BaxHeHmue Kiacchl HCOPIraHUYCCKUX COCJIMHECHUI

[Tepuonnueckuii 3akoH u [leproanueckas cuCTEMa XUMUYECKHX
anemenToB /.M. MenpaeneeBa. CTpoeHrue aToMOB. XUMHUYECKast

cB13b. OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC peakunun

3.1

HepBHG IIOIIBITKH KJIaCCI/I(l)I/IKaIII/II/I XUMHUYCCKUX  3JICMCHTOB.
Ilonsatue o rpymnimax CXOAHbIX  3JICMCHTOB (H_IeJ'IO‘lHBIe n
MICI0YHO3EMCIIbHBIC MCETaJlJIbI, TaJIOI'CHBEI, HWHCPTHBIC rasm) .

QHCMGHTH, KOTOPELIC O6p83y1-OT aM(bOTepHBIC OKCHUJbI U THAPOKCHUIbI

3.2

[Tepuonnueckuii 3akoH. Ilepuonndyeckass cucremMa XHUMUYECKUX
JJIEMEHTOB .. Meneneesa. KopoTkonepuoanas u
JmHHONepuoHast ¢opmbl Ilepuonnueckoil cucTeMbl XMMHYECKHX
anemenToB .M. Menneneesa. llepuonsl u rpynmnsl. @uznuecKkuil

CMBICJT TOPAAKOBOTO HOMEpPA, HOMEPOB MCPUOJa U I'PYIIIILI SJIEMCHTA
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Crpoenue atoMoB. CocTaB aToMHBIX siep. M30Tonbl. DIEKTPOHBI.
CtpoeHue 3JeKTPOHHBIX 000J04Y€K aTOMOB MEPBbIX 20 XUMHUUYECKUX
sanemeHtoB  llepumoamyeckoit  cuctembr .M.  Menneneena.
XapakTepucTuKka XUMHUYECKOTO 3JIEMEHTa IO €ro IMOJIOKEHUIO B

ITepuonuueckou cucreme /[.11. Meneneera
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3aKOHOMepHOCTI/I HU3MCHCHHUA  paanuycCa aTOMOB XUMHNYCCKHUX
9JICMCHTOB, MCTANIMYCCKUX MW HCEMCTAIJINYCCKUX CBOMCTB TIIO
rpymniaM u 1nepuolam. 3HaueHHue HepI/IOI[I/ILICCKOFO 3dKOHa H"
Hepnozmqecxoﬁ CUCTCMbl XHUMHYCCKUX OJICMCHTOB IJId Pa3BUTUA

Hayku U npaktuku. .M. MenneneeB — yu€Hblid U rpaskJJaHUH

3.5

Xumuueckasi cBa3b. KoBasieHTHas (TOJSpHAS U HETOJIAPHAs) CBS3b.

DNEeKTPOOTPULIATEILHOCTh XUMHUECKUX JIeMeHTOB. loHHAas CBsI3h

3.6

Crenenps okucieHHsA. OKHCIUTEIHHOBOCCTAHOBUTCIBHBIC pPCaKkuru.
Hpoueccm OKHCJICHHA MW  BOCCTAHOBJICHHA. OxuciureIn U

BOCCTaAaHOBHUTCIIN

3.7

XUMHUYECKUH IKCIIEPUMEHT: U3y4eHHE 00pa3L 0B BELIECTB METAINIOB
U HEMETAJUIOB, B3aUMOJEHCTBHE THIPOKCHIA IIMHKA C pacTBOpamMH
KMCIIOT M IIEJI0YEH, IPOBEAEHUE OINBITOB, WJUIFOCTPUPYIOIIUX

NpUMEPLI OKHUCIHUTCIbHO-BOCCTAHOBUTCIBHBIX peaKI_II/Iﬁ (FOpeHI/Ie,




PEeaKINK pas3JIoKEHUs, COCTUHECHUS)

9 KVIACC

Kox

IIpoBepsieMblii 3JIEeMEeHT COIePKAHUSA

BemectBo u xumunueckas peakuus. [lopropenue

1.1

[lepuonuueckuii 3akoH. Ilepumoamyeckas cucreMa XHUMHYECKHX
sneMmenToB JI.1. MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B
W3MECHEHUU CBOWCTB XUMHYECKHMX OJJIEMEHTOB TEPBBIX TPEX
MEPUOJOB, Kajusd, Kb M HUX COCAUHEHUN B COOTBETCTBUH C
MOJI0KEHUEM AJIEMEHTOB B [IeproIMUeCcKOi CUCTEME U CTPOEHUEM UX

aTOMOB

1.2

CrpoeHune  BemiecTBa:  BHJBl ~ XMMHUYECKOW  CBA3M.  THIIBI
KPUCTAIIIMYECKUX PEHIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT
TUNA KPUCTAUIMYECKOM PpEIETKM W BUJA XUMUYECKOM CBS3H.
Knaccudukanms ©  HOMEHKIATypa HEOPTaHUYECKHUX  BEIIECTB
(MeXayHapoaHas ¥ TpUBHAIbHAs). XUMHUUYECKHUE CBOICTBA BEIIECTB,
OTHOCSIIIIMXCS K Pa3IMYHbIM KJaccaM HEOPraHMYeCKUX COEIUHEHUH,

TCHCTHUYCCKAsA CBA3b HCOPIraHNYCCKUX BCIICCTB

1.3

Knaccudukanus XUMHUYECKUX PEaKIUil M0 pa3inuYHbIM MpPU3HAKAM
(Mo 4YMcily M COCTaBy YYacTBYIOIIMX B pEakUUU BELIECTB, IIO
TerioBoMy d3(QdeKTy, MO0 HU3MEHEHHUIO CTeleHeH OKHUCICHUS
XAMHYECKHX  DJIEMEHTOB, 10  OOpaTUMOCTH, IO  YYaCTHIO
KaTajan3aTopa). DK30- u SHIO0TEPMUUYECKHUE peakuuu,
TEPMOXUMHUYECKHE ypaBHEHMs. [loHSATHE O CKOPOCTHM XMMMYECKOM

pe€aKuuu

1.4

IToustue 06 O6paTI/IMI>IX n H606paTI/IMBIX XUMHUYCCKHUX PCAKIMAX.
IlonsiTHE O TOMOTCHHBIX H reTCPOrcHHbIX pPCaKIUiIX. Ilonstue o
XUMHUYCCKOM pPAaBHOBCCHH. CDaKTOpBI, BJIIMAIOINHUEC Ha CKOPOCTb

XUMHYECKOH PCAKIMHU U IMOJIOKCHHUEC XUMHUYCCKOI'O PAaBHOBCCHUA

1.5

OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIHH, JIEKTPOHHBIA OallaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHON peakuuu. CocrasieHue

ypaBHeHI/Iﬁ OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C




HCIIOJIb30BAHUEM METOZA SJICKTPOHHOI'O OajnaHca

1.6

Teopust ANEKTPOIUTUYECKONM  UCCOLMALUU. IJICKTPOJIUTHI U
HEdJeKTpoauThl. KaThoHbl, aHWOHBL. MexaHu3M JHCCOLMAlUU
BEIIECTB C Ppa3JWYHBIMU BHJAMU XUMHYECKOW CBs3u. CrTemneHb
nuccormanuy. CHIIbHBIE W ca0ble dJEKTPOJIMTHI. Peakiimu mOHHOTO
oOMeHa. Y CI0BHUS MPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa, TIOJIHbIE U
COKpaliéHHble HWOHHBIE YypaBHEHHsS peakiuil. CBOWCTBAa KHCIOT,
OCHOBAHHUH M COJICH B CBETE MPEJICTABICHUH 00 SJIECKTPOJUTHUCCKOU
nuccouranuu. KadecTBeHHblE peakuuu Ha HWOHBL [loHsTHE O

TUApPOJIU3C coJieit

1.7

XUMUYECKUH  OKCIEPUMEHT:  O3HAKOMJIEHHE €  MOJENSIMH
KPUCTALIMYCCKUX PEHIETOK HEOPTAHUYECKUX BEIICCTB — METAJIOB H
HeMeTauioB (rpadura W aiamasa), CJIOKHBIX BEIIECTB (XJIOpHIa
HATpHUs); HWCCICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHYECKOM
peakiuu OT BO3JACHCTBUS pPa3IHYHBIX (PAKTOPOB; HCCIEIOBAHUE
AIIEKTPOIPOBOTHOCTH PACTBOPOB BELIECTB, MpOIecca TUCCOIHMALNT
KUCIIOT,  IIeno4ed W coledl  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB);  MPOBEJACHUE  OIBITOB,  HMJUTFOCTPUPYIOLTUX
NpU3HAKKW TPOTEKaHUs peakluii HOHHOro obOMeHa (oOpa3oBaHMe
ocaZka, BBIJEIIEHHME Ta3a, o0pa3oBaHME  BOJbI);  OIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuii  (rOpeHHe,  peakuu  Pa3JIOXKEHUs,  COCAMHCHUS);
pacrlo3HaBaHHE€  HEOPraHWYEeCKMX  BEIIeCTB  C  IOMOIIBIO
KAYeCTBEHHBIX PCAKIMH HAa WOHBI;, PEIICHUE SKCIEPUMEHTAIBHBIX

3amaq

HemeTannel 1 ux coeMHEHUS

2.1

OO0w1as xapakTepucTuKa rajgoreHoB. OcoOEHHOCTH CTPOEHHs AaTOMOB,
XapakTepHble cTeneHu okucieHud. CrpoeHne U (QU3NYecKue
CBOMCTBA MPOCTHIX BEILECTB — IaJIOTEHOB. XMMUYECKUE CBOMCTBA HA
npuMepe xjopa (B3aMMOJEHCTBHE C MeTalllaMM, HEMETalUlaMUu,
menoyamu). Xsoposopopoa. ComsiHas  KHMCIOTa, XUMHUYECKUE
CBOMCTBA, IIOJIydeHHE, IIpUMEHeHue. [JleicTteue xyopa H
XJIOPOBOZOPOJA Ha OPraHMU3M UelloBeKa. BakHeuume Xaopuasl U UxX

HaxO0XJEHUE B PUPOJIE




2.2

OO6mas xapakrtepuctuka 31eMeHTOB VIA-rpynnsl. OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEepHbIE CTeNeHU okucieHus. CTpoeHue u
¢u3nveckue CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOAA W CEpHI.
ANoTporniHbIE MOIUGUKAIMK KUCIOpOJa W Cepbl. XHUMHUYECKHE
cBoictBa cepel. CepoBojopoa, CTpoeHHE, (QuU3WYecKHe U
XUMHWYCCKUC CBOMCTBA. OKCI/II[I)I CCPLL Kak npeaACTaBUTCIIN
KHCJIOTHBIX OKCHUIOB. CepHaﬂ KHCJIOTAa, (1)I/I3I/I‘~I€CKI/I€ U XHUMHYCCKHEC
cBoiicTBa (oOIIME Kak TMPENCTaBUTEIs  Kiacca KUCIOT |
cnenuduyeckue). XHUMHUYSCKHE pEaKIUH, JIeKAIIMEe B OCHOBE
NPOMBIIIICHHOTO  Cloco0a  TMOJMYYCHHS  CEPHOM  KHCIIOTHI.
[Tpumenenne. Conu cepHOM KUCIOTHI, KaueCTBEHHas peakuus Ha
cyibdar-uoH. HaxoxaeHue cepbl U €€ COCAMHECHUH B TNPHUPOJIE.
XUMHUYECKOE 3arps3HEHNE OKPYKAIOMIEH Cpebl COSAMHEHUSIMH CEPBI
(KHCTIOTHBIC TTOKAM, 3arpsi3HEHHE BO3JyXa W BOZOEMOB), CHOCOOBI

€T0 MpCAOTBpaAlICHUA
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OOmas xapakrepucTuka 37eMeHTOB VA-rpynnbsl. OcobeHHoCcTH
CTPOCHHUSI aTOMOB, XapaKTEpPHBIE CTETNEHW OKHUCIEHHUS. A3OT,
pacnpocTpaHeHue B IPUPOJIE, GU3HUECKHE U XUMHUYECKHE CBOMCTBA.
Kpyrosopor a3zora B mpupose. Ammuak, ero (¢usMuecKue U
XMMHUYECKHE CBOMCTBA, MoslyueHUue U npumeHeHue. Cosin aMMOHUA,
uX  (QU3MYECKMe W  XUMHYECKHE  CBOWCTBA, IPUMECHEHHE.
KauecTBeHHast peakiyss Ha MOHBI aMMOHHs. A30THas KHUCIOTa, e
nojy4yeHue, (U3NYEeCKHe W XHMHUYECKHE CBOiicTBa (oOmme Kak
Ipe/ICTaBUTENS KJlacca KHUCIOT M crnenuduyeckue). Mcnonp3zoBanue
HUTPATOB U COJIEH aMMOHHSI B Ka4eCTBE MUHEPAIBHBIX yI0OpECHUH.
XUMHUYECKOE 3arps3HEHHE OKpYXAloWed Cpelbl COeANHEHUSIMH
a3ora (KUCIIOTHBIE JIOKAM, 3arps3HEHUE BO3/AyXa, TIOYBBI U

BOJ0EMOB)
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®docdop, amrorpornHble Moaudukamuu docdopa, Quznyeckue wu
xummudeckne coiictBa. Oxcuna docdopa(V) u dochopHas Kuciora,
(du3nvecKue U XUMHYECKUE CBOKMCTBA, mojiydeHue. lMcmosib3oBaHue

¢dochaToB B kKauecTBE MUHEPAIBHBIX YI0OpEHUI

2.5

OO6mas xapakrtepuctuka 31eMeHTOB IVA-rpynmnsl. OcoOeHHOCTH

CTPOCHHUA AaTOMOB, XapaKTCPHLIC CTCIICHHU OKHUCJICHUA. anepoz(,




QUIOTPONHBIE  MOJAU(HKAIMKA, PACIpPOCTpaHEHHE B  TNPHUPOJE,
¢usnueckue M XUMHUYecKHe cBoHcTBa. Azcopbuus. Kpyrosopot
yriepoga B mpupoxae. Okcuibl yriepoga, UX (QHU3HUECKUE U
XMMHUYECKHE CBOWCTBA, JEMCTBUE HA KUBbIE OPraHU3MbI, OJYyUEHHE
U IPUMEHEHHE. DKOJIOIMYecKHe MpoOJIeMbl, CBSI3aHHbBIE C OKCHJOM
yrnepona(lV); rumore3a T1700ambHOTO  TOTEIUICHHS — KIIMMATa;
NapHUKOBBIN (P (deKT. YToNbHAs KHCIO0Ta U e€ CONU, UX (PU3NUECKue
U XMMHUYECKHE CBOWCTBA, MOJIyueHUE W NpuMeHeHue. KauecTBenHas
peakuus Ha KapOoHaT-uoHBL. Vcrnosibp3oBaHue KapOOHATOB B OBITY,

MCIULHUHE, IIPOMBIIIJICHHOCTH U CCIIbCKOM XO03sHCTBE

2.6

[lepBoHauanbHbIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KakK O
COCJMHEHUAX yriepoja (MeTaH, 3TaH, HTWJICH, AlETUJICH, 3TAaHOI,
[JIMLEPHUH, YKCYCHasl KucioTa). X cocTaB M XUMHUYECKOE CTPOEHUE.
[TonsTHe O OHMOJOrMYECKH BaXKHBIX BEIIECTBAX: JKUpPax, Oenkax,
YIJ€BOJaX — U UX POJIM B JKU3HU YeloBeKka. MarepuaibHOE €IMHCTBO

OPraHu4YCCKUX U HCOPIraHN4ICCKUX COGI[I/IHGHI/Iﬁ

2.7

KpemHuii, ero ¢pu3uveckue ¥ XMMHUYCCKHE CBOWCTBA, MOJYyYCHHE U
npumeHenne. CoeauHeHWs KpeMHHs B mpupoxe.  OOmme
npeacTaBieHus o0 okcuae kpeMHus(IV) M KpeMHHEBOW KHCIIOTE.
CI/IJII/IKaTI)I, nux HNCITIOJIB30BAHUC B 6I)ITy, MCEAUIIUHE,
IPOMBIIICHHOCTH.  BakHe#Ine  CTPOUTENbHBIE  MaTEPHUAIbI:
KepamMHuKa, CTEKJO, IIEMEHT, OeTOoH, kene300eToH. [IpobGiemsr
0e30MacHOr0  HWCIIOJIb30BAHUS  CTPOMTEIbHBIX  MATCPHUAIOB B

OBCE€IHEBHON KU3HU

2.8

XUMUYECKUN 3KCHEPUMEHT: HM3y4eHUEe 00pa3lloB HEOPraHUYECKUX
BELIECTB, CBOWMCTB COJISTHOM KHCIIOTBI; IPOBEACHHE Ka4eCTBEHHBIX
peaknuii Ha XJIOPHI-MOHBl W HaONIOJCHWE TPHU3HAKOB HX
IPOTEKaHUS; OINbBITHI, OTpaXkaroliue (U3NYECKHEe M XUMHUYECKUE
CBOICTBa raJlor€HOB U UX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE
BUJCOMATEpPHUAJIOB); O3HAKOMJIGHWE C oOOpasllaMd  XJIOPHJIOB
(raloreHus10B); O3HAKOMJIEHME ¢ oOpa3uamMu cepbl U €€
COCJMHEHUSAMHU (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB);
HaOMoeHne Tmpouecca OOyIIMBaHHMS caxapa IIOA JeHCTBHEM

KOHHeHTpHpOBaHHOﬁ CGpHOfI KHCJIOTBI; H3YUYCHUC XHMUYCCKHUX




CBOMCTB pa30aBIEHHOW CEPHOU KUCIIOTHI, POBEICHNE KAUeCTBEHHOM
peakiuu Ha Cynab(haT-uOH U HaONIO/IeHUE MpU3HAKa €€ MPOTEeKAHMUS;
O3HAKOMIJIEHHE C (PU3MYECKUMHU CBOMCTBaMH a30Ta, gochopa u ux
coequHEHUN  (BO3MOXXKHO  KCIIOJB30BaHHE  BHUJIEOMATEPHAJIOB),
oOpasmamMu  a30THBIX M (PochOpHBIX yHOOpeHHii; MOIydYCHHE,
coOupaHue, pacro3HaBaHHME M HU3yYEHHE CBOMCTB aMMHAKa;
IPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUii Ha NOH aMMOHUS U pochaT-noH
U HW3y4yeHUE TIIPU3HAKOB HX IPOTEKAaHUs, B3aWMOJCHCTBHE
KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbI (BO3MOXHO
UCIIOJIb30BaHUE BUJIEOMATEPHAIIOB); U3y4eHUe MoJienei
KPUCTAINIMYECKUX  pemérok  anmasza, rpadurta, (Qymiepena;
O3HAKOMJIEHHE C TPOIECCOM afcopOLMUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM IMPOTHUBOrasza; MOJy4YEHUE,
coOupaHue, paclo3HaBaHHE U U3YyYEHUE CBOWMCTB YIJIEKHMCIIOIO rasa;
IMPOBCACHNEC KAaUCCTBCHHBIX peaKuHﬁ Ha Kap6OHaT- 1 CHJIMKaT-HUOHBbI
U U3y4CHHE TMPHU3HAKOB WX TMPOTEKaHUS; O3HAKOMIIGHHE C
MPOIYKIIHEH CHJIMKATHOMN MIPOMBIIIJICHHOCTH; pelieHue
SKCHICPUMCHTAJIBHBIX 3a4a4 IO TEMC «BaxkHenmme HeMeTaIIBI U UX

COCAUHCHU A

MerTannel 1 UX COCAMHEHUS

3.1

OO0mass xapakTepuCcTUKa XUMHYECKHX JJIEMEHTOB — METalIOB Ha
OCHOBaHUU WX ToJIOkeHUs B lleproanyeckoi cucreMe XUMHUYECKUX
snementoB JI.MI. MenneneeBa u ctpoeHus aromoB. CTpoeHue
METaJIJIOB. Mertannnueckas CBSI3b " MeTayuITnuecKas
KPUCTAIJIMYECKAs PEeIIETKa. DIEKTPOXUMUUECKUM Pl HAMPSKEHUM

MCTAJIOB

3.2

Ousnueckue U XUMUYECKHE CBOWMCTBA MeTauioB. OOmIme crocoObl
MoNy4yeHus: MeTayuioB. [loHsATHE O KOpPO3HHM METANJIOB, OCHOBHBIE
crocoObl 3amMThl MX OT Koppo3uu. CruaBbl (CTanb, YYTyH,
TIOpaIIOMUHMM, OpoH3a) W WX TpPUMEHEHHEe B OBITY U

IMPOMBIINIJICHHOCTH
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[[{emounble MeTauibl: noyokeHUWe B Ilepuonnueckol cucreme
xumuueckux snemeHToB JI.M. MenneneeBa; CTpOeHHE HX aTOMOB;

HaxoXJeHue B npupoje. Pusznyeckue U XMMHUYECKUE CBOWCTBA (Ha




npuMepe HaTtpus U Kaiausi). OKCUAbl U THAPOKCHUIBI HATPUS U Kajusl.

HpI/IMeHCHI/IC IICJIOYHBIX MCTAJIJIOB U UX COG,I[I/IHCHI/Iﬁ
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IIemouno3eMenbHBIE METAJIBI MAarHuii M KaJdbI[UM: IIOJIOJKCHHE B
Ilepuoanueckoit CUCTEME XUMHYECKUX 3JIEMEHTOB JI.1.
MenpeneeBa; CTPOCHHE HMX aTOMOB; HAaxXO0XJICHUE B MPUPOE.
duspyeckue W XUMUYECKHE CBOMCTBA MarHus U KallbIusl.
Baxneiimme coeguHeHuss Kaublus (OKCHUI, THUIPOKCHI, COJIH).

KécTkocTh BOIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

AmomMuHuii: nonoxxenue B Ilepuoauueckoil cucremMe XUMHYECKUX
aeMeHToB /.M. MeHnpneneeBa; cTpoeHHE aroma; HAXOXKICHHE B
npupone. dusnueckue M XUMHYECKHE CBOWCTBA  aJFOMMHMSL

AM(poTepHBIC CBOWCTBA OKCHJIA U TUAPOKCHIA ATFOMHHUS

3.6

Kenezo: mnonoxenue B Ilepuoanueckoll CcuUCTEME XHUMUYECKUX
sanementoB J.M. MeHneneeBa; cTpoeHHE aTroma; HaXOXJICHHE B
npupoje. dusndyeckue U XUMHYECKUE CBOMCTBa jkene3a. OKCHUIIBI,
ruapokcuabl U conu xxeneza(ll) u xenesa(lll), ux cocras, cBoiCTBA U

HOJy4eHHE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U
CIUIaBOB, UX (U3NYECKMMHU CBOHCTBAMM; H3yU€HHE pPEe3YyJIbTAaTOB
KOPpPO3UU METAJUIOB (BO3MOKHO MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aUMOJIEMCTBUS OKCHJA KajJblMg U HAaTpUs C BOAOH
(BO3MOKHO ~ HCIIOJIb30BaHUE  BHUICOMATEPUAIOB); HCCIIEJIOBAHHE
CBOMCTB >KECTKOW BOJBI; NpoLEecca IOPEHUs Keje3a B KUCIOopoJe
(BOBMOKHO  HCIIOJNIb30BaHUE  BUICOMATEPHAIIOB);  IPU3HAKOB
NPOTEKaHHUs KAayeCTBEHHBIX peakUuil Ha HOHbI (MarHus, KaubLus,
amromuHus, nuHka, xeneza(ll) u xenesa(Ill), memu(Il); HabmroncHme
U ONMCAaHUE IPOLIECCOB OKpAIIMBAHUS IJAMEHM WOHAMHU HaTpHi,
KaIuss W Kaublus (BO3MOXXKHO HCIIOJNIB30BaHUE BHUICOMATEPUAIIOB);
uccieioBaHie aM(OTepHBIX CBOWCTB THAPOKCUAA ATIOMUHUS U
THJIPOKCUA IIMHKA; pPElIeHHE SKCIIePHUMEHTAIBHBIX 3a7ad M0 TeMe

«Baxnennne MeTaIbl M UX COCAUHCHU A

XuMmus u OKpYyiKaromas cpeaa

4.1

Hosrle MaTCprajibl M TCXHOJIOTHUM. BemectBa u MaTcprajibl B




MOBCEIHEBHOM JKU3HU 4YEJOBEKa. XHUMHS U 310poBbe. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas

moMomb IIpu XUMHUUCCKUX O0XKOT'aX U OTPABJICHUAX

OCHOBBI 3KOJIOTHYSCKOM T'paMOTHOCTH. XUMHUIECKOe 3arpsA3HCHHUC

okpyxarorieit cpeast [IJIK. Pons xumMuu B pelieHnn 3K0I0THYeCcKuX

4.2 npo6nem.  [IpupojHbple  MCTOYHUKM  YTIIEBOJOPOJOB  (Yrolb,
MPUPOJIHBIN ra3, HeQTh), MPOIYKTHI UX MEPEPAOOTKH, UX POIIb B OBITY
U IPOMBIIIUIEHHOCTH

43 XUMHUYECKUH OKCIIEPUMEHT: H3Y4YCHHE OOpaslloB MaTepUaioB

(cTeki10, CIIaBbl METAJIIIOB, MTOJIMMEPHbBIE MaTEPUAIIbI)




HPOBEPSAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA3OBATEJBHOM ITPOIT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

Kon
nposepsi
€MOoro
TpedoBa
HUS

HpOBepﬂeMble TpeﬁoBa}mﬂ K IIPEeAMETHBIM pe3dyJjbTaTaM
0a30BOro YPOBHA 0CBOCHMSA OCHOBHOM 06p330BaTeJ1bH0ifl
nmporpaMmmbl OCHOBHOI'O 001ero 06p330BaHI/IH Ha OCHOBE¢
@1rocC

[IpencraBnenue:

1.1

0 MO3HABAEMOCTH SIBJICHUW NPUPOBI, TOHUMaHUE 00bEKTUBHOM
3HAaYMMOCTH OCHOB XMMHYECKOH HayKh Kak o00JyacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KYJIbTyphI
U TPaKTUYECKOW JIEATEIbHOCTHM 4YEJIIOBEKA B  YCIIOBUAX
COBPEMEHHOro oOlIecTBa; IMOHUMAHME MECTa XUMHUU CpEeIu

APYTrux €CTCCTBCHHBIX HAYK

1.2

O  Hay4yHbIX  METOJAaxXx  IIO3HAHHA, B  TOM  4HCIE
JKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJAX HCCIIECIOBAHUSA
BEIIECTB W  M3YyYECHHUs] XUMUYECKHX pEaKkIUil; yMEHHE
UCTIOJB30BAaTh MOJAETH Ui OOBSICHEHUS CTPOSHHSI aTOMOB H

MOJIEKYII

1.3

0 cdepax mnpodeccuoHaNbHON IEATENbHOCTH, CBA3AHHBIX C
XUMHEH U COBPCMCHHBIMU TCEXHOJIOTUAMHU, OCHOBAHHBLIMH Ha
JOCTUKEHUSIX XUMUYECKOW HAYKH, YTO MO3BOJIUT O0yUaIOLIUMCS
paccMaTpuBaTh  XMMHIO Kak  chepy cBoed  Oymymiei
npodecCHOHAIbHON AEATEIPHOCTH M CIENaTh OCO3HAHHBIN
BbIOOp XMMMM Kak NpO(UIBHOIO MpeaMera MpHU Iepexoie Ha

YPOBEHb CpEAHEro 00111ero o0pa3oBaHus

Biianenue cucteMoil XMMHYECKUX 3HAHUN U YMEHUE IIPUMEHSTH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIKOYACT:

2.1

BaKHEHIIIME XMMHUYECKHE TOHATHSA: XMMHUUYECKUN JJICMCHT, aTOM,

MOJICKYJIa, BEIICCTBO, ITIPOCTOC U CJIOKHOC BCIICCTBO, OAHOPOAHAA




M HCOJHOPOJHAs  CMECh, OTHOCHUTEJbHBIC  aTOMHas |
MOJIEKYJISIPHAsE MacChl, KOJIMYECTBO BEIHIECTBA, MOJIb, MOJISIPHAs
Macca, MOJISPHBIA O0BEM, OKCHI, KHCJIOTa, OCHOBaHHE, COJIb
(cpemmssi), XUMHUECKAs PEAKIIHS, PEAKIMU COCAUHECHUS, PEaKIIUK
Pa3NoKEHHs, PEaKIUK 3aMELICHUs, PEaKiMi OOMEHa, TEIIOBOM
3 deKT peakuu, 3K30- U SHIOTSPMUICCKHE PEaKIUH, PacTBOP,
MaccoBast JI0JIsl XUMHYECKOTO JIEMEHTA B COSIMHECHHH, MacCOoBasl
JI0JIST ¥ TIPOIIEHTHAs! KOHIICHTpAIMs BEIIECTBA B PAaCTBOpPE, SO
aToMa, DJICKTPOHHBIA CJIOW aToMa, aTOMHAas OpOUTAsb, PaIHycC
aToMa, BAJICHTHOCTb, CTEMEHb OKHCIICHHS, XUMHYECKas CBS3b,
AIICKTPOOTPHUIIATEIBHOCTD, MOJISIPHAS W HEMOJISIPHAsE KOBAJICHTHAsI
CBsI3b, MOHHAS CBS3b, METAJUTMUCCKAs CBS3b, KPUCTAIMYECKAsS
pemiéTka (aTOMHas, HOHHAs, METAUTHYCCKas, MOJICKYIISIpHas),
WOH, KAaTHOH, aHWOH, OJCKTPOJIUT W  HEJICKTPOJIHT,
ANEKTPOJIUTUYCCKAS JUCCOLMAIINS, PEAKIMM HOHHOTO OOMCHA,
OKHCJIUTCIILbHO-BOCCTAHOBUTEIIBHBIC ~PCAKIIMH, OKUCIUTEIb |
BOCCTaHOBHTEIIb, OKHCJIICHHE M BOCCTAHOBIICHHE, DJICKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTUMbIC U HEOOpAaTHMbIC PEaKIIHH,
CKOPOCTh XHMHYECKON peakiuu, karamusarop, 11K, xopposwus

METaJIOB, CILIABEI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XUMHUH: 3aKOH COXPAHCHUSA MACCHI,
HepI/IOI[I/ILICCKI/Iﬁ 3aKOH Z[I/I MeHﬂeneeBa, 3daKOH IIOCTOSAHCTBaA

COCTaBa, 3aKOH ABOTapo
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TEOPUM XHMHMHM: aATOMHO-MOJIEKYJISIDHAs — TEOpHUs, TEOpPHs

SHeKTpOHHTHqCCKOﬁ Aucconnuanumn

Bnangenue ocHoBamu XHMHYECKOH I'paMOTHOCTH, BKHIOanOHleﬁZ

3.1

yYMEHHUE TMPaBWIBHO WCIOIb30BaTh HM3YYCHHBIC BEIIECTBA H
MaTepuaibl (B TOM YUClle MUHEpPaIbHbIE YAO0OPEHUsI, METAILIbI U
CIUIaBBI, MPOAYKTHI IEPepabOTKU NPUPOIHBIX HCTOYHHKOB
yTIeBOAOpoAoB (YIiisi, MPUPOAHOTO Tas3a, HedpTH) B OBITY,
CEIIbCKOM XO3SICTBE, Ha MPOU3BOJICTBE M IMOHMMAaHUC 3HAUCHHUSI
KHUPOB, OCIIKOB, YIJIEBOJIOB JJISi OpraHM3Ma 4YelOBEeKa; yMEHHE
MPOTHO3UPOBATH BIUSHHUE BEIIECTB M XUMHUECKUX MPOIECCOB HA

OpPraHM3M YeJIOBEKa U OKPYKAIOLIYIO IPUPOAHYIO CPELY




3.2

YMCHUC MHTCIPUPOBATL XHMHUUCCKHEC 3HAHUA CO 3HAHUAMU

APpyrux yqe6HBIX npeaIMCTOB

33

Haain4yuc  OIIbITa pa6OTI>I C pPa3iM4HbIMU  HCTOYHHUKAMH
I/IH(1)OpMaI_II/II/I 10 XHMHH (Haquaﬁ U HAaYYHO-TIOIIYJIsIpHAA

JuTepaTypa, cJIoBapu, CIPaBOYHUKHU, UHTEPHET-PECYPCHI)
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YMCHUC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BCUICCTBAX, UX
MNpeBpaliCHUAX ©U MPAKTHUYCCKOM TIPUMCHCHHU U YMCHHC

HCIOJIb30BaTh €€ JIJIs pelIeHUs yueOHO-1103HAaBaTENIbHbIX 3a/1a4

Brnanenue ocHOBaMU MOHATUWHOIO alapara ¥ CHMBOJIUYECKOTO
SA3bIKa XUMHH JUIS COCTaBIeHHUS (QOpMYJdT HEOpraHMYeCKHX
BEIIECTB, YPAaBHEHHN XUMHUYECKUX PEAKIUK; OCHOBAMH

xumuueckoit HoMeHknatypsl (IUPAC u TpuBHanbHOIM)

YMmenune  OOBSCHATH  CBA3b  TOJOXKEHHS  DJIEMEHTa B
[lepuonuyeckoil cucTeMe C YHCIOBBIMH XapaKTEPUCTHKAMH
CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsiJ sIpa,
o0IIee YHUCIIO AJIEKTPOHOB), PACIPENEIICEHUEM JIIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM aTOMOB TIEPBBIX TPEX MEPUOJIOB,

KaJlusg U KaJlbIIUA

[IpencraBinenue O MNEPUOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (pammyc aToma,
AJEKTPOOTPHUIATEIIBHOCTD), MPOCTBIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHUs dyieMeHToB B [lepmonuyeckoil cucteme (B Majblx
Nepuojax M IJIaBHBIX MOATPYIIAX) U 3JEKTPOHHOTO CTPOCHUS

aToMa

YMmenue knaccuuuupoBath:

7.1

XUMHNYCCKHEC 3JICMCHTBI

7.2

HCOPraHUYCCKHEC BCIICCTBA

7.3

XUMHUYCCKHEC PCAaKIINH

YMmenue OIpCACIIATh:

8.1

BaJICHTHOCTb M CTCIICHb OKHMCICHHA XHMMHYCCKHX OJJICMCHTOB,

3apsiJ| MOHA

8.2

BHJI XUMUYECKOM CBA3U W THUIl KPUCTAJUIMYECKOW CTPYKTYpHI B




COCANHCHUAX

XapakTep cpelbl B BOJIHBIX pacTBOpax BeHIECTB (KUCIOT,

8.3
OCHOBaHHH)

8.4 OKHCJIUTENb U BOCCTAHOBUTEIIb

9 YMeHHe XxapaKTepru30BaTh (PU3NUECKHE U XUMUYECKUE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOH, rpadut, ammas,

9.1 KpEeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUMA, KA, MarHui,
KaJIbIIMH, aJTIOMUHUH, JKeJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJIHBIX PacTBOpPOB (BOJa,
aMMHaK, XJOPOBOAOPOJI, CEPOBOJOPO, OKCHUIBI U THUIPOKCHIBI
MetawioB [-IIA rpynm, amomunus, menu (II), munka, sxenesa (11

9.2 u IIl), oxcuawl yrmepoma (II u IV), kpemuus (IV), azora u
dochopa (Il u V), ceper (IV m VI), cepuucras, cepnas,
a3oTHcTas, a30THasA, ¢ocdopHas, yroibHas, KpPEeMHHEBAS
KHUCJIOTA ¥ UX COJIN)
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWMCTBA BEIIECTB B

93 3aBUCHMOCTH OT MX COCTaBa W CTPOCHHMS, IPUMCHEHHUE BEIICCTB

' B 3aBHUCUMOCTH OT HUX CBOWCTB, BO3MOXHOCTh IPOTEKAHUS

XUMHYECKUX MPEBPAICHU B PA3IMYHBIX YCIOBUIX

10 YMeHHE COCTaBJISTh MOJEKYJISpHbIE W HWOHHBIC YpaBHEHHS
peaKuuii, B TOM YHCIIE:

10.1 peaxkuuii HOHHOro oOMeHa

10.2 OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINI

103 WJUTFOCTPUPYIOIIUX XUMHYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB

' (TpyImin) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TEHETUUECKYIO B3aMMOCBS3b MEXKIY HUMU

11

YMeHue BIYUCIATh (IPOBOAUTH PACUETHI):

OTHOCHUTCJIIBHYKO MOJICKYJISIPHYIO U MOJIAPHYIO MacCChbl BCHICCTB,

MAacCCOBYIO JOJIIO XUMHWYCCKOI'O 3JICMCHTA B COCAMHCHU N

11.2

MacCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,

11.3

KOJIMYCCTBO BCUICCTBA U €0 Maccy, 00bEM Ta30B

11.4

10 YpaBHCHUAM XHUMHYCCKUX peaKuHﬁ 1 HaXOAUThb KOJIMYECTBO




BEIIECTBA, 00BEM M MacCy peareHTOB WM IPOJAYKTOB PEAKIIUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM METOJJaMHM HAy4yHOro I[O03HaHUsA (HaOmrozeHue,
U3MEpEHUe, HKCIEPUMEHT, MOJEIMPOBAHNUE) MpU H3YyUYECHUU
BEIIECTB M XHMMUYECKHUX SBJIECHUH; yMeHHe c(hopMyIupoBaTh

POOJIEMY | MPEIIOKUTE IYTH €€ peIICHHUS

12.2

0e30macHoOM pa6OTI>I C XMMHNYCCKHNMH BCIICCTBAMU, XUMHUYECKOU

MOCYI0H U TabopaTOpHBIM 000pyI0BaHUEM

12.3

npaBuigaMu  Oe3omacHoro  oOpaiieHuss € BelIecTBaMH,
UCIOJIb3YEMBIMU B IIOBCEAHEBHOW  JKM3HM, IpaBUIAMHU
MOBEJCHUSI B LENAX COEpexeHHs 370pOBbS U OKpPYKaroLeH
IIPUPOJIHOM Cpe/ibl; IOHUMaHuE Bpeaa (0NacHOCTH) BO3AEHCTBUS
Ha JKUBbIE OpPraHMU3Mbl OIpPEACIEHHBIX BELIECTB, CIOCOOOB

YMCHBIICHHUA U MPECAOTBPALICHHA UX BPCIHOI'O BOSI[GﬁCTBHH

13

Hanuuwne IMPAKTUICCKUX HaBBIKOB IJIAaHUPOBAHUA n

OCYHICCTBJICHUS CICAYIOINUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUCHUC W  OIMCAaHHC (bHBI/IqCCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMJICHUE C (1)I/I3I/I'~I€CKI/IMI/I U XUMHYCCKUMU ABJICHUSIMU,
OIIBITHI, WIUIFOCTPUPYIOIIHEC NPU3HAKU IMPOTCKAHUA XUMUYCCKUX

peakuuii

13.2

U3y4eHHE CIIOCOO0B pa3JeNIieHus cMecer

13.3

[OJy4eHHE KHCIOpOJa U H3YyYEHHUE €ro CBOWCTB; IOJIy4EHHE
BOJIOPOJIa U M3YYEHHE €ro CBOMCTB; MOJYYEHHE YIJIEKUCIIOTO
ra3a 4 M3y4€HHE €ro CBOMCTB; MOIYYEHHE aMMHUAKa U HU3y4yeHUe

€ro CBOICTB

13.4

MPUTOTOBJICHUE PACTBOPOB C OMPEEIEHHON MaccoBOi momeit

PacTBOPEHHOTO BEILIECTBA

13.5

IPUMEHEHWE  HHIUKATOpOB  (JlakMyca, METHJIOpaHXka |
dbenondranenna) IS ONpelNeNeHHUs XapakTepa Cpeabl B

pacTBOpaxX KUCJIOT U IIEJI0YEN

13.6

HCCJICAOBAHNE U OIIMCAaHHE CBOMCTB HCOPraHM4CCKUX BCLICCTB
Pa3JIMYHBIX KJIACCOB; HN3YYCHUC BSaHMOHCﬁCTBHH KHCIOT C

METaJljlaMH, OKCHJaMH MCTaJIJIOB, PacTBOPHUMBIMU u




HEPACTBOPHUMBIMU OCHOBAHMHAMU, COJISIMH, IMOJIY4YCHHUEC
HCPACTBOPUMBIX OCHOBaHI/Iﬁ; BBITCCHCHUEC OAHOIO MCETaljla
APYTruM U3 pacTBOpa COJIU; UCCIICAOBAHUC aM(bOTepHLIX CBOMCTB

THAPOKCUIO0B AJIFOMUHUA U IHHKA

13.7

PCUICHUC OKCIICPUMCHTAJIBHBIX 3aJda4 II0 TCMaM: «OcHOBHBIE
KJIAaCCbl HCOPIraHUYCCKUX COGHHHCHHﬁ)); ((SJ'IGKTpOJ'II/ITI/ILICCKaH
JUucconuanus, «BaxkneHiie HeMeTaaabl M HUX COCAUHCHU A,

«BakHel1me MeTaaiabl U UX COCANHCHU A

13.8

XMMHAYECKHE JKCIICPUMEHTBI, HUTFOCTPUPYIONIUE PHU3HAKH
MPOTEKAHUS PEaKIUi HOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIHH
Ha TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaxX HOHBL: XJIOPHI-,
Opomua-, moamna-, cyibdar-, ¢ocdar-, kapOOHAT-, CHUIMKAT-
AQHHOHBI, THJIPOKCUI-WOHBI, KATHOHBI aMMOHHS, MAarHHus,
KaJIbLIMs, aIIOMUHMS, kene3a (2+) u kenesa (3+), meau (2+),

IIUHKA

14

YmMmeHnue:

14.1

MNpEACTaBJIATL PE3YJIbTAThl 3KCIICPUMCHTA B (bopMe BBIBOJOB,
J0Ka3aTciIbCTB, I‘pa(bI/IKOB n Ta6JII/ILI W BBIABJIATH OMIIMPHUYICCKUC

3aKOHOMCPHOCTH

14.2

yCTaHAaBIUBAaTh CBA3M MEXIy peajJbHO  HaOII0JaeMbIMHU
XUMUYECKUMH SIBJICHUSIMA M TIPOIECCAMH, MPOUCXOASAIIMMHU B
Makpo- M MHUKPOMHpPE, OOBSCHATH MPUYUHBI MHOT000pa3us

BCIICCTB




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM JK3AMEHE 11O XUMUH

Kox

IIpoBepsieMblii 3JIEeMEeHT ColepKAHUSA

1

HepBOHa‘-Ia.HBHBIG XUMHWYCCKUC ITOHATHUA

1.1

Yucteie BemecTBa 1 cmecu. CriocoObl pa3iesieHust cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumunueckue d3yeMeHTbl. CHMBOJIBI XHUMHYECKHUX

JJICMCHTOB. HpOCTBIC H CJIOKHBIC BCIICCTBA.

1.3

XuMuueckas (bopMyna. BanenTHOCTh aTOMOB XHMMHUYECKHUX DJIEMEHTOB.

CrerneHp OKHUCIEHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTellbHAasd aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJISIpHAsA Macca. MaccoBass 10d XHUMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

KonuuectBo BemectBa. Mosb. Momnsipaas macca. Momsipabiii 00bEM Ta30B.

Bzaumocss3s KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX €IUHHUIL] BCIICCTBA

1.6

duznyeckue U XUMHYECKUE SBICHUSA. XUMHYECKast peaKknuus u eé IIPHU3HAKH.

3aKOH COXpPaHEHMsI MACChI BEILIECTB. XUMHUECKHE YPaBHEHUS

[Iepnoanueckuii 3akoH U Ileproanyeckas cuctemMa XMMUYECKHUX DJIEMEHTOB

J.N. Menaeneea. CTpoeHre aTOMOB

2.1

[lepuonuueckuii 3akoH. Ilepuonuyeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
.. Menneneesa. Ilepuoaer u rpynnsl. @U3NYeCKuil CMBICI TOPAIKOBOTO

HOMEpa, HOMEPOB IICPUOJda U I'PYIIIBI SJIECMCHTA

2.2

Ctpoenne aroMoB. CocTaB aTOMHBIX sziep. M3oTonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MEpBBIX 20 XUMHUYECKUX DJIEMEHTOB

ITepuonuueckoii cucremsl .M. Menaeneena
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3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMYECKUX DJJIEMEHTOB IEPBBIX
TPEX IIEPUOJIOB, KaJIns, KaJIbLIWS (paguyca aTOMOB,
JIEKTPOOTPHULIATEIBHOCTH, METANIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) U
UX COCAVMHEHUH B COOTBETCTBUU C IIOJOKEHHEM DJIIEMEHTOB B

HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuyeckasi cBf3b. KoBaneHTHas (MOJsspHasT W HEMOJISIpHAs) CBS3b.

QHGKTpOOTpI/IHaTeJII)HOCTI) XUMHUYCCKHUX 9JICMCHTOB. Honnas CBA3b.




Merannuueckas cBsI3b

3.2

Tunel KpucCTaNIMYECKUX PEETOK (aToMHasi, HOHHAs, MeETaJUIMuYecKas),
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKOW PEIIETKU U BUAA

XHUMHYECKOH CBSI3U

Baxueiire npencTaBuTeNM HEOPraHMYECKUX BellecTB. Hemeramibsl U ux

COCAMHCHUS. Mertamisl 1 ux COCANHCHUA

4.1

Knaccugukaius 1 HOMEHKIATypa HEOPraHUYECKUX COCAMHEHUI: OKCHIIOB
(comeobpasyromue: OCHOBHBIC, KHCJIOTHBIC, amdoTepHbIe) u
HecosieoOpasyronye; OCHOBaHUK (IIEN0YM W HEpacTBOPHUMBIE OCHOBaHUS);
KHACIOT (KHCIOPOACOAEPKAIMEe W OECKHCIOPOJIHBIE, OIHOOCHOBHBIE W

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMMHUYECKHE CBOMCTBa INPOCTBIX BCIICCTB-HCMCTAIJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusznyeckrue ¥ XUMHYECKHUE CBOMCTBaA IMPOCTBIX BCHICCTB-MCTAJIOB: JIUTHA,
HaTpu, Kajiusd, Maraus n KaJIb1us, AJIIOMHHUNA, Keie3a.

DIEKTPOXUMHUUECKHUH Psijl HAMIPSKEHHUI METaJIJIOB

44

dusznueckue n XUMHNYCCKHC CBOMCTBA BOJOPOAHBIX COCI[I/IHGHI/Iﬁ

HEMETAaJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XMMUYECKHE CBOMCTBA OKCHIOB HemeTauioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(ll, V), yrnepoma(ll, IV), xpemuus(IV).

[TonyueHnne OKCHI0OB HEMETAILIOB

4.6

Xumudeckne cBoicTBa okcuioB: MeTaiuioB IA-IIIA rpynn, nuuka, meau(ll) u

xeneza(ll, III). [Tonyyenne okcua0B METAIIOB

4.7

XVUMUYECKHUE CBOMCTBA OCHOBaHMA H aM(OTEpPHBIX THAPOKCUAOB (Ha
npuMepe TUIpOKCUIOB aJTIOMUHUS, JKeJe3a, MHKa). [lomyuenne ocHoBaHUI

U aM(pOTEPHBIX TUIPOKCUIOB

4.8

O6mmue XUMUYECKUE CBOMCTBa KHCJIOT: XJIOPOBOJIOPOIHOM,
CEPOBOJIOPOAHON, CEPHUCTOU, CEPHOM, a30THOU, (oCcPOpPHON, KPSMHHEBOH,
yroibHON. OcoOble XMMHUYECKHUE CBONCTBA KOHIEHTPUPOBAHHOW CEPHON U

a30THOM KucoT. [lonyyenne kucior

4.9

OO61mue xuMuyecKre cBoicTBa cpeHux coneil. [lonyuenue coneit

4.10

[Monyuenue, cobupanue, pacro3HaBaHHE BOJIOPOJA, KHCIOPOA, aMMHAKa,

YIJICKUCIIOTO I'a3a B J'Ia60paTOpI/II/I




4.11

[Tonmyyenne amMmuaka, CEpHOM M a30THOM KHUCJIOT B MPOMBIIIICHHOCTH.

O6H_II/IG CII0COOBI MMOJIYYCHU MCTAJIJIOB

4.12

I'eneTnyeckas cBs3b MECKAY KlIaCCaMU HEOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMHYECKHE pCaKuu

5.1

KﬂaCCH(bHKaHHH XUMHNYCCKUX peaKHI/Iﬁ 110 PA3JIMYHBIM IIPpU3HAKAM: 11O YHUCITY
N COCTAaBy Y4YaCTBYHOIIUX B PCaKIUU BCHICCTB, 11O TCIIJIOBOMY 3(1)(1)CKTy, 10

W3MEHCHHIO CTCIICHEH OKHUCICHUS XUMUYECKUX DJIEMCHTOB

5.2

TemnoBoit 3pdeKkT XUMUYECKOW peaklnH, TEePMOXUMHYECKHE YpaBHEHUSI.

9K30- " OHAOTCPMHUYCCKUC PCAKIINH. TepMOXI/IMI/I‘{eCKI/Ie YpaBHCHUA
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OKHUCINTEILHOBOCCTAHOBUTEIIHHBIE pPCaKkuuu. Oxuciurein n
BoccTaHoBUTENU. [Iporecchl OKUCIEHHS U BOCCTAHOBJIEHHS. DJIEKTPOHHBIN

0aJlaHC OKHCIUTEIHLHOBOCCTAHOBUTENLHON pe€aKuuu

5.4

Teopuss  BAEKTPOAUTHYECKOM  aucconuanvd.  KaTWOHBL,  aHHMOHBL.
DNEKTPONUTBl W HEINCKTpPoJuThl. CuibHBIE U CclaOble BJICKTPOJIUTHI.

CremneHp qucconanu

5.5

Peakuiuu noHHoro oOMeHa. YcioBus IIPOTCKAaHUA peaKHI/Iﬁ HOHHOI'O O6M6Ha,

IIOJIHBIE Y COKPAIIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XuMus u OKpYy’Karouias cpeaa

6.1

BemecrBa 1 marepuanbl B IIOBCEIHEBHOM JKM3HHM 4YenoBeka. bezonmacHoe
UCIOJIb30BAaHUE BELIECTB U XUMHUECKUX peaklUuil B J1aOOpaTOpuH U OBITY.

HepBaﬂ nmomMoup MMpu XUMHYCCKUX 0KOrax M OTpaBJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYyXKaromed cpeabl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE MOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpEeAOTBpAIlleHUs
[Ipenenbnas momyctumasi konuentpanus BemiectB (IIJK). Pons xumum B
pEIIEHUH DSKOJOTUYECKUX MpobsieM. YculeHHue mMapHUKoBoro sddekTa,

pa3pylIeHHEe 030HOBOTO CJIOSI

6.3

[Tpumenenwue cepsl, azota, hocdopa, yriepoaa, KpeMHHUS U UX COCAMHEHUH B
OBITYy, MEIUIIMHE, POMBIIICHHOCTH U CEIbCKOM Xo3sicTBe. [Ipumenenue
METaJUIOB M CIIaBOB (CTajlb, YYT'yH, AIOPAITIOMHUHUH, OpoH3a) B OBITY H
NPOMBIIUICHHOCTH HX coenuHeHuil. [loHsTHE 0 KOppO3MM METalIoB,

OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOPPO3UU

6.4

[IpupoaHble MCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPUPOIHBIN Ta3, HE(TH),

MPOIYKTHI UX NepepaboTku (OEH3MH), X POJb B OBITY U MPOMBIIUIEHHOCTH




HCpBOHaLIaJ'II)HI)IG MOHATHSL 00 OPraHN4CcCKrUX BCIICCTBAX KaK O COCIUHCHHAX

yriepoaa (MCTaH, 9TaH, OSTWIICH, AUCTWJICH, 3TaHOJ, I[JIMICPUH, YKCYCHad

6> kuciora). [loHsiTie O OMONOrMYECKH BaKHBIX BEIIECTBAX: >KHpaX, OeKax,
YIJI€BOJAX — M UX POJIU B KU3HU YEJIOBEKA
7 PacuéTsr:
7.1 1o (opmynamM XUMHUYIECKUX COCTUHECHUI
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHEHUSIM




