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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHO paboueii mMporpaMMbl BOCTIUTAHUS
U C Y4y€TOM KOHIENIMK TpPernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeIbHbIX opraHusamusax Poccuiickoit deaeparumu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
MpeaIMeTa, YCTaHABIINUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCcMaTPUBAET pPACIpPENEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHUH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYarolmuxcsi, ONpeaensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanu3anuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHus MpeaMeTa i OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATEIbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yy4aroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aWMOIIPEBPAILICHUIX
PHEPTUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTCJIbHOW y4yeOHOW  JesTeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENMU(PUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOIUXCS;



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

JlanHble HampaBlieHHs B OOyYEHMHM XMMUU OOECHEUMBAIOTCA CHEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecku
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYEeCKON XUMHH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO0€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHW30BaHbl 1O MNPHUHIIMITY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

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

— YYEHHS O CTPOCHHMH aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JHUCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPUYECKU
MOJTyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K IpyroMy, BBINOJIHASI PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHS U MTOIYUYEHHS N3YyYaeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPOJIbI, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C NMPUBICYECHUEM 3HAHUU W3
paHee M3YyYCHHBIX Y4EOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 57
KJIACCh» U «Du3uka. 7 Kiace».

[Ipy wW3yyeHUH XUMHM T[POUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3a1a4a
y4eOHOTro MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, si3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPH MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIIHi, B
GbOopMHUPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B YICOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TAKUE 11T, KaK:

— (GOpMHUPOBAaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM >KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
o0yJaromuxcss K CaMOCTOSTEIbHOM MMO3HABATEIBHON JESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIO3HAHUWSA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpY’KaoIIIer0 MHUpa, MCIOJB3Yysl 3HAHWS U OIBIT, MOJYYCHHbIE TPH H3yYECHUHU
XUMUH, PUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBON
JeSITENIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi1 BBIPAOOTKH IKOJIOTHYECKHU
LEJeCO00pa3HOro TMOBENECHUSI B OBITY M TPYIOBOM JESITENIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEH IPUPOLHOU CPEBIL;

— pa3BUTHE MOTHBALMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(uUiIs U HAMpaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPXXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BeliecTB. [loHsATHE 0 MeToax MO3HAaHMS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CrniocoObl pa3ziesieHust CMeceil.

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

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JE€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENBHAsE aTOMHas Macca. OTHOCHTENbHAsS
MOJIEKYJIsIpHas Macca. MaccoBas oIl XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COECTUHEHUN.

du3nyeckne U XMMUYECKUE SIBJICHUS. XMMHUYECKAsl peakus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYECKHe ypaBHeHUsA. Kiaccudukaus
XUMUYECKUX pPEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMUYECKOH IMOCYJOW, MpaBuiIaMHu paboThl B Jad0opaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOJCHHE
¢u3nueckux (IJaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIMs BOJAbI) U XMMHUYECKUX (TOPEHUE CBEYHU, MPOKATHBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWs XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUIAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MpoBEACHNE OUYNCTKH MTOBAPEHHOMN
COoMM, HaONIOJGHHE W  ONHMCAHHME  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(I1IapOCTEPKHEBBIX ).

Baxkueiiuye npeacTaBUTEIM HEOPraHNYECKHX BeLeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BemlecTBo. Haxoxxaenwe kuciopoga B mpupone, (pusmueckue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alyIoTpoIHas MoAu(pUKALNS KHCIOPO/Ia.



TennoBoit 3¢ (heKkT XUMHUECKOH peaklud, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/yXa, YCHJICHHE TAPHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI moTyyeHus. Kuciors
Y COJIH.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTtBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10J1s1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpoZi€ U B XKU3HU 4YelioBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumueckux coenuHenuit. Oxcuasl. Knaccudbuxarus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbie) W
HecosneoOpasyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. Pu3nueckue U XMMHUYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

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

Conu. HomeHnknarypa coseil. @U3nyecKkue U XUMUYECKHE CBOMCTBA COJEH.
[Tomydyenue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE CONEPKAHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHUE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMy OKCUJIOB M OTTCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABaHHE M U3YYCHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcuaoM meau (II) (BozmoxxHO
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3IIOB BEMIECTB KOJIUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEHIECTB C Pa3IMYHOMN
PacTBOPUMOCTBIO, MIPUTOTOBJIECHUE PACTBOPOB C OMNPENEIEHHOW MacCOBOM JOJIEH
PacTBOPEHHOIO BENIECTBA, B3aUMOJEHCTBHE BOJBl C METa/NIaMU (HATPUEM H
KaJIbl[ueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNE N3MECHCHHUSI
OKpacCKH UHJIMKATOPOB B PACTBOPAX KUCIOT U LIENOYEH, U3YUEHNE B3aUMOICUCTBUS



okcuna meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEUTpaJIn3aluy, IOJYYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTaJljIa IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine KJIacchl HEOPraHMYECKUX COEAUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
aemMenToB JI. U. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBAA3b.
OxucanTeILHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBbIE M IIEJIOYHO3EMENbHbIE METaJLIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
U. Menneneea. KopoTkonepuoanas u jiiuHHonepuoanas Gopms [epuoanyeckoi
cucteMbl xumudecknx snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
PU3NYECKAN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA 10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpynIiaM U MepUoIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJ1EMEHTOB. VIOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl OkucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LHMHKA C pPACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B § Kilacce
OCYLIECTBJISIETCS. 4Y€pEe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHalnW3, CHHTE3, Kiaccu(uKaius, TMepUOJINIHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (U3UYECKUE BEIWYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Teproguuecknii 3akoH. [lepuoanueckasi cuctreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuonudeckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4eCKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomy 3ddexrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne 0 xumMmruyeckoM paBHoBecuu. DakToOpBI,
BIIMAIONIME HAa CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO

pPaBHOBECHSL.
OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKkiuu. CocraBnenue YpaBHEHHUI

OKHCIIUTEIHHO-BOCCTAHOBUTEIILHBIX ~ PEaKIUii C  HWCIHOJB30BAHMEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonpl, aHMOHbI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YcioBusl MPOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABIECHUNA 00 AIEKTPOJUTUYECKON THUCCOUNALINH.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THApONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CJIOKHBIX BEILECTB
(XJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAKIIUU OT
BO3JICHCTBHUSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, IIPOLIECCAa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAEO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakui HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMil (FOpEHUEe, pPEaKIUu Ppas3IoKEHUS,
COEUMHEHMsI), paclO3HABAaHME HEOPraHMYECKMX  BELIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33a4.

Hemertanibl u MX coeinHEeHUS

OO6miast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENeHU OKucieHus. CTpoeHrne U (U3NYECKUe CBOWMCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUYECKHE CBOWCTBA HA MIPUMEpE XJIopa (B3aUMOIeHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hienodamu). Xuopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBAa, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIIME XJIOPUIbI U UX HAXOXKIECHHUE B
PUPOJE.

OO6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoopoJ, CTpoeHue, (U3NYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crnenrduueckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IPOMBIIIJIEHHOTO croco0a IMOJIy4eHMsI CEepHOM KucnoThl. lIpuMeHeHue cepHOM
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HUOH.
Haxoxnenue ceppl M €€ COeNMHEHUMH B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXAaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €TI0 MIPETOTBPALICHHUSL.



OOmast xapakTtepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiicTea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHne U npuMeHeHue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMOodydyeHHe, (QU3NYECKUe U XUMUYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT W CHEHUPUISCKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO31ayXa, MOYBbl U BOA0EMOB). docdop, amioTponHbe
Moaudukauuu docdopa, puznyeckue U xumudeckue cpoiictBa. Okcua gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKHUE CBOWUCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢pocdaTroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOO€HHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIEHUS. Y TJIEpO, AJTIOTPOIHbIE MOIU(DHUKALIUY,
pacnpocTpaHeHUe B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJICOpOLHSL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA J>KHUBBIC OpPraHW3Mbl, TMOJYYCHUE U
npUMEHEHUe. DKOJIOTHYEeCKre MpoOJIeMbl, CBsi3aHHbIE ¢ OKcuaoMm yriepona (IV),
TUI0TE3a TJ00ANTBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUILIUHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3A1CTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, He)Tb),
MPOJIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poid B OKM3HM 4eJoBeKa. MarTepualbHOE€ €IUHCTBO OpPraHUYeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHUE CBOMCTBA, IMOJyYeHUE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcuie
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IMPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepuasbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHrue 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBE/ICHUE KAUECTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3MUecKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BHUAECOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMUYECKUX CBOMCTB Pa30aBIECHHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaUYEeCTBEHHON peakliy Ha CyJb(paT-uOH U HAOII0eHIe TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpUAJIOB), 00pa3liaMu a30THBIX
U GocPopHbIX yAOOpEeHUH, MOdyyeHHe, coOupaHue, paclo3HaBaHUE U U3yuEHUE
CBOMCTB aMMMaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W HU3yYEHUE MPU3HAKOB MX TMPOTEKAHHS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUATIOB), H3Y4YEHHE MOJENEH KPUCTAIUIMUECKUX PEETOK anMmasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOLIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOras3a, NOJIyYEHUE,
coOupaHue, paclio3HaBaHUE M M3YYEHUE CBOMCTB YIVIEKHUCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaxHeWlne HeEMETauibl U X
COETUHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siemeHtoB . U.
MenaeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX PUMEHEHUE B ObITY U IPOMBILIUIEHHOCTH.

[[{enounpie MeTambl: nonoxkeHue B [leproanyueckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1
THAPOKCUIBI HaTpusi W Kanus. llprMeHeHue IIEeNOYHbIX METAIOB M HX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUHW: TIOJOXKEHUE B
[lepnognyeckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHne B pupoje. Pu3ndeckue u XUMUYECKHE CBOWCTBA MarHus 1



KaJibIusl. BaxkHeiiime coefuHeHNs KanbIus (OKCUT, TUIPOKCU/I, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B mpupoac. Pu3nMyYecKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, TUAPOKCUIBI U con xkenesa (11) u xemnesa
(III), ux coctaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJb30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIuii Ha MOHBI: MarHUs, KaJablIHs, A TIOMUHUS, ITUHKA, xKeme3a (1)
u xenesa (II), menu (II), HabOmromeHHME M omHMCaHUE IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpus, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCClieI0BaHUE aM(OTEPHBIX CBOMCTB I'HAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxkHenmme
METAJUIbI U KX COCTUHCHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XKU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAroUIeH cpeanl (MpeaenbHasl TO0MyCTUMAs
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun SK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMeTHBIX CBA3€d MpPU HM3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONB30BAHWE KaK OOIMMX €CTEeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBJISIIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAy4YHBIH (DakT, rUmoTes3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIBI.

®duszrka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHUE BELIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTh, KpUCTATIINYECKasl
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYMHBI, €IUHUIIBI U3MEPEHUSI, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHUsl JOCTUralOTCs B XOJie OOy4eHHMs] XMMHUU B €AUHCTBE YYEOHOW U
BOCIHUTATEIbHON EATEIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, MPHUHITHIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COIUATA3AINN 00yJarOIINXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJACTBOBATbCS ~CHUCTEMOM TO3UTHUBHBIX IICHHOCTHBIX OpHMEHTalud U
paciMpeHue ombITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMSL:

[IEHHOCTHOTO OTHOIICHHS K OTE€UYeCTBEHHOMY KYJIbTypHOMY, HCTOPUUECKOMY
U HAydYHOMY HACIEIWI0, TOHWMAHUS 3HAYCHHS XWMUYECKOW HAyKUu B >KH3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOUW HH(pOpMAIMEH O
NEPEIOBBIX JOCTHKEHUSX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMHUH,
3aWHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

NOPEJCTaBICHUS O COLMAIBHBIX HOpMax M TMpaBWIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOH, yd4eOHOUCCIIEIOBATENBCKOM, TBOPUECKON U IPYTUX BUAAX JAESATEIbHOCTH,
TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOM [€ATEIbHOCTH IPHU BBITOJIHEHUU
y4€OHBIX, O3HABATEIbHBIX 3a/a4, BBIIOJHEHUU XHMUYECKUX ODKCIIEPUMEHTOB,
CO3/1aHUU Y4E€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aMOIIOHUMAHHIO M B3aUMOITOMOIIIH



B Ipoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEICHUE
U TOCTYIKU CBOMX TOBApHINEH C MO3UIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XHUMHUYECKOW pPEaKIIHH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY 11 TTIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJBI, B3aUMOCBS3SX YEIIOBEKA C
MPUPOIHON CPENO, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABaTENbHOM, MHGOPMAIMOHHON M YUTATENbCKOW KYJBTYpPHl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTHI;

UHTEpEC K OOYYEHHMIO M TMO3HAHWUIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €aMOOOpa3OBaHMIO, TPOEKTHOM M  HMCCIIEIOBAaTEIbCKON
JeSATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEUIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHWE IIEHHOCTU HW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBIM 00pa3 >KU3HHM, OCO3HAHUE MOCIEACTBUI U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBui 0€30IacHOCTH TIpU  OOpallieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHOMN KU3HU;

5) Tpya10BOIr0 BOCIIUTAHMSI:

WHTEPEC K MPAKTHYECKOMY U3yUYeHHUI0 Tpodeccuii u Tpyia pa3IndyHOro Poja,
YBa)KEHUE K TPYAY U pe3ysibTaTaM TPYJ0BOMU AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUSI  TPEAMETHBIX  3HAaHMM 1O  XHMHH, OCO3HaHHBIH  BBIOOD
WHJUBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCCUOHATBFHOM JASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCHOHAIBHON CPEJIE;

6) DKO0JIOTHYECKOI0 BOCIIMTAHMS

HKOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIICHHE K TPUPOE KaK UCTOUYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, NOHMMAaHUE IIEHHOCTH 3J0pOBOrO M
Oe3omacHOro o0pasza KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOACHHUS



IpaBHJI OE30MACHOTO MOBECHUS MPU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTYaIUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JTIOEH;

CIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
pelIeHus 3a7a4, CBSI3aHHBIX C OKPY’KaloleH MPUPOAHON CPEeloH, AJis MOBBIIICHUS
YPOBHSL  3KOJOTMYECKOW  KYyJIbTYpbl, OCO3HaHUS IJIOOAJIBHOIO  Xapakrepa
IKOJIOTUYECKUX TPOOJIeM M MyTeH HMX pEIIeHHs MOCPEACTBOM METOAO0B XHWMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIIBHOM,
KOMMYHHMKaTUBHON U COLMATbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeranmpeaIMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAYUMBIE JUIA
(bopMHpOBaHUS MUPOBO33pEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOPHSI, TPUHIUII,
runores3a, (akr, CUCTEMa, NpPOLECC, OHKCIEPUMEHT U JPYroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEeAMETOB (HOPMUPOBATH NMPEACTABICHUE O IIEJIOCTHON
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yYeOHbIE IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETyJIATHBHBIE), KOTOpbIE O0OECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOU
NESATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeiicTBUA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUJIEHUS! MPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNIATH UX XapaKTEpHbIE
IpU3HAKW, YCTAHABIMBATh B3aMMOCBS3b C JPYTMMH MOHATHUSMH), HUCIOJIb30BATH
HOHSTUS JJI1 OOBSICHEHUS OTIENIbHBIX ()aKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBIMBATh MPUUYMHHO-CIIECACTBEHHbBIE CBA3M MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIE, AENYKTHUBHBIE, 10 aHAJIOTHUH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecce TMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeo0pa3oBbIBaTh MIMPOKO NPUMEHSIEMbIE B XUMUHU MOJEJIbHbIC MPEACTABICHUS —
XUMHUYECKUH 3HAaK (CHMBOJI 3JIEMEHTAa), XUMHYecKas (QopMmyja M ypaBHEHUE
XUMHUYECKON peaklMy — MpU PelleHuH Y4eOHO-TI03HABaTeNIbHBIX 3a]a4, ¢ YUYETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBISIBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE
NPU3HAKU U3YyYaEMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUYECKUX PEAKIIMMI,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3YHUAEMBIX IIPOLIECCAX U SIBJICHUSIX.

ba3oBble uccienoBareJbcKue AeHCTBUA:



YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMSI, a TAKXKE B KAUe€CTBE OCHOBBI /I (DOPMHUPOBAHUS TUTIOTE3BI IO IPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpUOOpETEeHNE OMbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TIPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOMoJaTh 3a XOAOM Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ysbTaT, (OpMyIupoBaTh 00OOICHUS U
BBIBOJIBI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIECOBAHUS, COCTABIATh OTUET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHME BbIOMpaTh, AHAIU3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, OJIYYaEMYIO U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONYyJIApHAs JUTEpaTypa XUMUYECKOIO COJEpPXkaHUS, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh MPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJAbl U 3aMpOChl MPU MOHCKE U OTOOpE
UHPOpPMAIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX JI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMANbHYIO (DOpMY IpeAcTaBIeHHs] HH(POpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
apyrumu hopmMamu rpaduku ¥ ©X KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAIM3UpPOBAaTh B Ipouecce YydyeOHOH u
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ uaiora u (Wim) JIUCKYyCCUM) MO CYIIECTBY
oOcyxmaeMoi TeMbl, (POPMyIMpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  TPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  O3HABATEJILHOM
NESTEIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALHUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (1ab0paTOpHOrO OIbITa,
1a060paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  INpPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOLIMX HMHTEPECOB M COTJIACOBAHUS
no3unuil (00cyXaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTsa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISTh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanbosee 3pGEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYCOHBIX U
ITIO3HABATENBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATH WIH KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEUCTBUKM TIPU  BBINOJIHEHWU 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOI'O pe3yjbTara 3asBICHHOM LIEJIH, YMEHHUE
WCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIAracMblI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
COJIEpKaHUs, YCTAaHOBJIEHHOTO JaHHOW (QeaepanbHONM paboueill mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHCS HAy4YHBIE 3HAHUSA, YMEHUS U CIIOCOOBI
JNEWCTBUM, BHUABI JESITEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHWs, €ro
MHTEPHPETALNN, TPEOOPA3OBAHUIO U PUMEHEHHUIO B PA3JIUYHBIX YYEOHBIX U HOBBIX
CUTYaLHSIX.

K koniy oOyuenus B 8 kiacce npeaMeTHbIe pe3ysIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHWYECKHX IOHATHM: aTOM, MOJEKYJA,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOJHAS M HEOJAHOPOAHAS), BAJICHTHOCTb, OTHOCUTEINIbHASL aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTA B COCITMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMUYECKasi peaklus, KiIacCU(pUKalus pPeaKIHil: peakuuu
COCIIMHEHHUS, pPEaKUWU Pa3jIOoKEHUs, pPEAKUUU 3aMEIICHUs, pPEeaKkUun
0OMEHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIIOBOM 3P(DEKT peakiui,
AJIpO aToMa, SJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMHYECKasl CBA3b, MOJISIPHAS U HEMOJISIPHASI KOBAJICHTHAs CBS3b, HMOHHAS
CBSA3b, HOH, KaTHOH, AaHWOH, pPAacCTBOpP, MaccoBas JOJIsI BeIIeCTBa
(IpolLieHTHAs! KOHIIEHTpAIKsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITUH H
MIPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUM BELIECTB U UX MPEBPALLICHUI;

e HCIOJB30BAaTh XUMHUYECKYIO CHMBOJHMKY JJIsI COCTaBIE€HUS (HOpMYI
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OMpEAENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUS  DBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

packpsiBath cMbIica [lepuommyeckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJNYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iau4aTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», Maneie U
OOJIbIIINE TIEPUOJIbI, COOTHOCUTh OO0O3HAYCHMs, KOTOPhIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xuMuueckux osiementoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3aps]i pa, 00IIee YUCIIO JICKTPOHOB U
pacrpeielieHue UX 10 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEIIECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPIKIAsl OMUCAHUE TTPUMEpPaAMU MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpPALICHUA B
Pa3JIMUHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacCChI BEIIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o (GopMyse COCIUHEHHS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOU PEAKIINH;

MIPUMEHSITH OCHOBHBIE OIEpPAIIMK MBICIUTEILHOU JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHCTeMaTH3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — MJI1 U3Y4YEHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpEaKLHil, €eCTECTBEHHO-HAY4YHbIE METObI
MO3HAHUSI — HaAOJIOJICHUE, W3MEpPEHHe, MOJCIIUPOBAHHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN );

CJIEIOBATH MPABHUJIAM MTOJIH30BAHUS XUMHYECKOU TTOCY 101 1 1a00paTOPHBIM
o0opyZoBaHMEM, a TaKXe TpaBWiIaM OOpalleHus C BEIIECTBAMU B
COOTBETCTBHHM C HMHCTPYKIHMSIMH TIO BBIOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OMBITOB M0 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB



(Bomopozra M KHCIOpOJa), IPUTOTOBICHHUIO PACTBOPOB C OIPEAEIEHHOU
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJUTH
XUMHUYECKHE 3KCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCJIOT C MTOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHOon(TanenH, METUIOpaHK

U Jpyrue).

K xoHI1y 00yueHus B 9 Kj1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHUYECKHUX MOHSATHUWA: XWMHYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE€ BELIECTBO, BAJIEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHHUSI, XUMUYECKasi peaKivsi, XUMUYecKasi CBs3b, TEIUIOBOM 3P (DEeKT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  PacTBOp,  DBJICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT IUCCOLMALMS, PEAKIUU HOHHOIO
oOMeHa, KaTauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(OTepHOCTb, XUMHUYECKast CBSI3b (koBaJIeHTHaH, VMOHHAaA,
METAJTNYECKas ), KpUCTAIIMYECKas pEIIETKA, KOPPO3US METAIIOB, CIIABBI,
CKOPOCTb XMMHUUYECKOM PEaKUHH, IPEAEIBbHO IOIYyCTUMas KOHUECHTpaLus
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHUMHUYECKHX TIOHATHH U
IIPUMEHSATH T MTOHATHUS PHU ONIMCAHUU BEUIECTB U UX MPEBPAILICHUM;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCIWHEHWU To ¢dopMmyrnaMm, BHII XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTUMYECKOMN
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IMOHUMAaHHWE: OINKChIBATH M XapaKTePU30BaTh
Tabnuuynyo Gopmy Ilepuogmdeckor CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» M «modouyHas
noarpynma (b-rpymma)», manbie u  OonbIME€ MEPUOABI, COOTHOCHTH
0003HaYeHU s, KOTOPBIC UMEIOTCS B IEPUOINUECKON TAaOIHUIIE, C YHUCIIOBEIMHU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  siApa, oO0Ilee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX IO



ANIEKTPOHHBIM CJIOSIM), OOBACHITH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB W HMX COCAWHEHUHN B TpelesiaX MayblX NMEPHOJI0B U
TJIABHBIX TIOATPYIII ¢ y4ETOM CTPOCHHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE SJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME U CHCIU(UUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIECTB, MOJTBEPXKIas OINHUCAHUE
pUMepaMH MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHHUS JJICKTPOJUTHYCCKON UCCOIUAIIANA  KHUCIIOT,
IIeJI0Uet M COJICH, TTOTHBIE M COKpAIIEHHBIC YPABHEHUS PEAKIIUM HOHHOTO
oOMeHa, ypaBHEHUS pPEaKIMi, TOATBEPKIAIOIINX CYIICCTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIIECCTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEACTBOM COCTABJICHUS JIIEKTPOHHOTO OanaHca ATUX PEaKIIUiA;
IIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XUMHYCCKUX TIPEBpaICHU B Pa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOI0 XHMHYECKOIO JJIeMeHTa 1o (opMylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMUYECKOU PEAKIINH;

co0JIro1aTh IpaBUiia MOJIH30BAHUSI XUMUYECKOM MOCYA0M U 1Ta00paTOPHBIM
obopy/ioBaHMEM, a TakKXe TMpaBwia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMuaka M yTrieKucIiioro rasa);

MIPOBOJIUTH PEAKITUH, ITOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUNIHBIX
BCIIIECTB: PACIMO3HABATh OMNBITHBIM ITyTEM XJIOPHI-, OpOMUI-, HOAWI-,
kapOonat-, docdar-, cunmkar-, cymbdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIE OIEpPAIIMK MBICIIUTEIILHON JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHUE, 0000ITICHIE, CHCTEMATH3AIUIO, BEISIBIICHUE PUYUHHO-
CJICICTBEHHBIX CBSI3€H — JJI M3YYCHHS CBOWCTB BEIIECTB M XUMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHbIE METOJIBl TO3HAHUS — HaOII0ICHHE,
U3MepeHue, MOACIMPOBaHUE, IKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuecTBo yacos
Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTtpoJubHbie IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMUYECKHE IOHATHS
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKON JIeATETbHOCTH
YeJI0BeKa
BemectBa u xummuueckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR 1 VFQ
peakuuu
Hroro no pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe Il HCOPraHHYECKUX BelIECTB
Bosznyx. Kucnopoa. [Tousitue
2.1 v poA 6 https://m.edsoo.ru/DSBORTY30
00 okcumax
Bonopoa. Ionsrue o
2.2 8 1 https://m.edso00.ru/SD61JZ6PS
KHCJIOTaX M COJISX
Bopna. Pacteopsl. [lonsitue
2.3 A P 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUSX
OCHOBHBIE KJTacChl
24 HEOPTaHUYECKUX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COEeTMHEHUN
Hroro no paszneny 30



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Paznen 3. llepnoanueckuii 3axkoH u llepuoguyeckas cucrema xummudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH 1
[Iepuoauueckas cucrema
3.1 XUMHUYECKHUX 3JIEMEHTOB /J1. 7 https://m.edsoo.ru/TCBJBVWEFZ
U. Menneneesa. Ctpoenue

aTomMa

XUMHYECKASA CBIA3b.

OKHUCIUTEIHLHO-
3.2 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTEJILHEIE
peakiuu
Hroro no pasneny 15 https://m.edsoo.ru/LRYWBJPES
PeszepBHoe Bpemst 3 https://m.edsoo.rut/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 08 > >



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourpoubnbie IIpakruyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoThI
Pa3nea 1. BemecTBo U XuMH4YecKHe peakiiun
[ToBTOpenue u yriuyoneHue 3HaHUN
1.1 P yry 5 1 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX Pa3zeioB Kypca 8 kiacca
OcHOBHBIE 32aKOHOMEPHOCTHU
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PEAKIIUM
DNEKTPOIUTHYECKAs JUCCOLUALM.
1.3 P 8 HHan 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHUYECKUE PEAKIIUU B PACTBOpAX
Hroro o pasaeny 17
Pa3nes 2. HemeTa/ibl M MX coeIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.1 = P P 4 1 https://m.edsoo.ru/ZTN1F700I
anemeHToB VIIA-rpynmsl. ['anorenst
OO0mias XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO1m1ast XapakTepUCTHKA XUMHYECKUX
23 aneMeHToB VA-rpynmsl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COEIMHEHUs
OO11ast XapaKTepUCTHKA XUMHYECKUX
24 aneMeHToB IVA-rpynnsl. Yriepon u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUH U UX COCIVHCHHUS
Hroro mo pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pazgen 3. MeTaajabl M HX COeAUHEHUA

3.1 OO01111€e cBOMCTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxueiime MeTauibl 1 X COeIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazneny 20
Pa3nes 4. Xumus n okpy:xapmas cpeaa
BenectBa 1 MmaTepuanbl B )KU3HU
4.1 3 https://m.edsoo.ru/TFNBWEF7Y
JeJ0BEeKa
Uroro no pazneny 3
PesepBHOe Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Konrpoabnbsie IIpakruuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
IIpenmer xumuu. Posb xumuu B
1 JKU3HU 4yeoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIIIECTBA
ITonsTue 0 MeTogax Mo3HaH
2 A e 1 https://m.edsoo.r/9ZJAEW050
XUMUU
[TpaxTrueckas padora Ne 1
«[IpaBuna paboThI B
3 1a0opaTopuu U MPUEMBI 1 https://m.edsoo.ru/LSEW4353D
oOpaitieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM
YucTsle BEIIECTBA U CMECH.
4 " . 1 https://m.edso0o.rus/6TME21FW8
CrniocoObI pa3aenenus cMeceit
[TpakTrueckas padota Ne 2
«Paznenenue cmecelt (Ha
5 . 1 https://m.edsoo.ru/K3LS5SMCRY
MpUMEpPe OYUCTKU MOBAPEHHOM
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8&
XUMHUYECKHUE IIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
3JIEMEHTOB
IIpocTele u cnoxHBIE BELIECTBA 1 https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 https://m.edsoo.ru/IMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

10

3aKOH IOCTOSIHCTBA COCTaBa
BElIeCTB. XUMHUYECKast
dbopmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

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

11

OrHOCHUTEIbHAA aTOMHAs Macca.

OTtHocuTeNbHASI MOJIEKYJISIPHAS
Mmacca

https://m.edsoo.ru/PIZPCIMDX

12

13

MaccoBas 10151 XUMHYECKOTO
AJIEMEHTA B COEAMHECHUH
KonuuectBo BemecTBa. Modb.
MonsipHas macca

https://m.edsoo.ru/GHV580OMVE

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

14

Ddu3zndecKkrue U XUMHUIECKIE
sIBIIeHUS. XUMHYeCcKas peaknuusia

https://m.edsoo.ru/YZM8S6ATH

15

16

17

18

[Ipu3naku n ycnoBus
IIPOTEKAHUS XUMUYECKHUX
peaKkuuit

3aKOH COXpaHEHMsI MaCcChI
BEILECTB. XUMHUUECKHUE
YpaBHEHUS

Brruucnenus konuiecTna,
MacChbl BEIIECTBA 10
YpaBHEHUSAM XUMUUYECKHUX
peakuui

Knaccudukanus XuMruaeckux
peakiuit (CoeTMHEHUS,
PAa3JI0KCHUSA, 3aMCIICHU A,
oOMeHa)

https://m.edsoo.ru/N6DVNJKOQ5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L480O7LAGB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHnukiIoneauct. O0o0IEeHue u
cUCTEMATHU3aLUs 3HAHUN

https://m.edsoo.ru/PIWARH3AB

20

KontponsHnas padora Nel mo
TeMe «BelecTBa 1 XUMUYECKHE
peaKium»

https://m.edsoo.ru/ON62SNERU

21

22

23

24

25

Bosnyx — cmecsk razos. CoctaB
Bo3ayxa. Kucinopon — anmemeHT
U npocToe BemectBo. O30H

dusnyeckue 1 XUMHYECKHE
CBOMCTBA KHCIIOpOaa (peaKIuu
OKHCJICHUs, TopeHue). [Tonsatue
00 okcHaax

Crioco0b! nosyueHust
KUCIIOpPOZa B Ta0OpaToOpuu U
HPOMBIIUICHHOCTH.
[Ipumenenne KucIopoaa

TennoBoil 3¢ ekt XuMuueckoit
peaKIuH, MOHATHE O
TEPMOXHUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUYECKUX
PpeaKIusIx

TornmBo (HepTh, yrois u
MeTaH). 3arpsa3HeHue Bo3lyXa,
CHOCOOBI €ro Mpe10TBpaIeHHs

https://m.edsoo0.ru/XONONRN 1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJIWB6A2RD

https://m.edsoo.ru/PNMKIJZHKX

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

26

[TpakTrueckas pabora Ne 3 mo
teme «llomydenue u cobupanue
KHUCTIOPO/1a, U3yUEHUE €T
CBOWCTB»

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



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

Bonxopon — aneMeHT u mpocToe
BemecTBo. Haxoxxnenue B
npupoze

https://m.edsoo.ru/WD392ACWB

28

DuU3NYECKUE U XUMUYECKUE
CBOICTBa BOJOPO/IA.
[Ipumenenue Bogopona

https://m.edsoo0.ru/0SZ28459R

29

30

ITonsTHE O KHCIOTAX U COJISIX

CrniocoOslI MoydeHus BOAOpoaa
B JabopaTopuu

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

31

[IpakTuueckast padora Ne 4 o
teme «llonydyenue u cobupanue
BOJIOPO/A, U3YYEHHE €TO
CBOMCTB»

https://m.edsoo.ru/SS3WAX33K

32

33

34

35

MounsipHblii 00BEM Tra3oB. 3aKOH
ABoraapo

Brruncnenus o0béma,
KOJINUECTBA BEIIECTBA r'a3a Mo
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA UK 00BbEMY

Brruncienns o0bEMOB ra3os 110
YPaBHEHUIO PEAKLIUHA HAa OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
razoB

dusnyeckue 1 XUMUYECKUE
CBOMCTBA BOJIbI

https://m.edsoo.ru/M3KSO10QDQ

https://m.eds00.ru/MXGOY304M

https://m.edsoo0.ru/9TQ8AXABY

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

36

Cocras ocHoBauuii. [Tousitre 00
WHMKATOpaX

https://m.edsoo.ru/IXB2W6IVL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL

37

Bopa xak pactBopuTes.
HacebliieHHbIe ¥ HEHAChIILEHHbIE
pacTBOpbl. MaccoBast 10715
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[IpaxTuueckas padora Ne 5 o
teMe «lIpurorosnenue
pPacTBOPOB C ONpeAeNEHHOM
MAacCOBOM 10JIei paCTBOPEHHOTO
BEIIIECTBA

https://m.edsoo.ru/WXUKPAUOA

39

KonTponpsHas padora Ne2 mo
teme «Kucnopon. Bonopon.
Bona»

https://m.edsoo.ru/JM7935DRY

40

41

42

OKCHUIBI: COCTaB,
KJaccuukanusi, HOMEHKIIaTypa

HonyquI/Ie U XUMHUYCCKHUC
CBOMCTBaA KHCJIOTHBIX,
OCHOBHBIX U aM(bOTepHLIX
OKCHJOB

OcHOBaHUS: COCTaB,
KI1accu(UKaIis, HOMEHKIaTypa

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

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

https://m.edsoo.ru/5SU397HUSC

43

HonyquHe U XUMHNYECCKUC
CBOMCTBA OCHOBAHUI

https://m.edsoo.ru/GD9A28ROE

44

45

Kucnorsr: cocras,
Kiaccuukanms, HOMEHKJIATypa

[lonydyenue n xumMuuecKue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

46

Comu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI

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



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

MOJIYYCHUS, XUMHUUECKUE
CBOMCTBA

47

[IpaxTuueckas padora Ne 6.
Pemenne skciepuMEHTAIBHBIX
3aj1a4 1mo reme «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COEIUHEHUI)

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

48

49

50

FGHGTquCKaSI CBi3b MC)KIIy
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUI

O000I11IeHNE U CUCTEMATU3AIUS
3HAHUU
Konrtponsnas padora Ne3 o

TeMe "OCHOBHBIE KJIacChl
HEOPraHUYECKUX COeANHEHUI"

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD

51

[IepBble ONBITKH
KJIaCCU(PUKALUU XUMUYECKUX
anemMeHToB. [IoHdaTHe 0 rpynmnax
CXOJIHBIX DJIEMEHTOB

https://m.edsoo.ru/COV3CC214

52

Ilepnonnuecknii 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHX dy1eMeHToB JI. 1.
Menpeneena

https://m.edsoo.ru/X9F1NR3U8

53

54

[Tepuoasl, TpyIIIbI, MOATPYIIIBI
Crpoenue atomoB. CoctaB
aTOMHBIX siaep. M3oTomsl

https://m.edsoo.ru/NOMWWIRXN

https://m.edsoo.ru/IMUDOMRSH

55

CTpoeHue MEKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

https://m.edsoo.ru/T9SYNVE8B2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

[Tepuognueckoii cucremst 1. 1.
Meupeneena

56

XapakTepucTUKa XMMHUYECKOT 0
3JIEMEHTA I10 €r0 MOJIO0KEHUIO B
[Iepuonnueckoii cucreme /1. U.
Menneneena

https://m.edsoo.ru/YIPO4OMDX

57

58

59

60

61

3nauenue [lepuonuyeckoro
3aKOHa JId Pa3sBUTHA HAYKU U
npaktuku. J[. 1. MenneneeB —
Y4E€HBIN, IEAAror U rpaXkK JaHuH

PesepBuslit ypok. O60011eHNE U
cHUCTeMaTH3alMsl 3HaHWi /
Bcepocculickas npoBepoyHas
pabora

Konrtponsnas padora Ne4 o
TeMe «CTpoeHHe aToma.
XuMHUeCcKas CBsI3b» /
Bcepoccuiickas npoBepoyHas
paborta

SJ'ICKTpOOTpI/II_IaTeJ'IBHOCTB
aTOMOB XUMHYCCKHX 3JICMCHTOB

Honnas xuMudeckast cBsI3b

https://m.edsoo.ru/SZD8XEQOP

https://m.edsoo.ru/ZCQTRPOSY

https://m.edsoo.ru/FTIZF99WF

https://m.edsoo.ru/HZA110EDS

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

62

63

KoBanenthas noJrsipHas
XUMHUYECCKaA CBA3b

KoBanentnas HEMOoJIsIpHad
XUMHUYECCKas CBA3b

https://m.edsoo.ru/EOL3MT2AE

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

64

CTreneHp OKUCIECHUSI

https://m.edsoo.ru/RA6CVXM66



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66

OKHUCIUTEILHO-

65 HETHTEIRH 1 https://m.edsoo.1u/ZXNCA7DOZ
BOCCTAHOBUTEJIbHBIC PEAKITUU

66 OKHUCINUTENIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHbIil ypok. O0001ICHHE 1

o .

67 CHCTOMATHAMIL SHAHIH 1O 1 https://m.edsoo.ru/4RH7M35NF
teme «CTpoeHue aToma.
XUMHUYECKas CBIA3b»
P 7| . 0000

68 e3epBHEI ypok. 060 111 cHue 1 https://m.edsoo.ru/7DNRBZ948
cucTeMaru3anus 3HaHuil

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

Ilepnonnueckuit 3aK0H.
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
Meneneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKUX
3JIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHWYECKUX BEIECTB

Buaper xumMnueckou cBI3U 1
TUIIBI KPUCTAJUTUYECKUX
pemeToK

Kontponbnas padota Nel mo
teme «I[loBTOpeHue u
yriayOJieHne 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiaccay

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo0.ru/WTOIWRA20

https://m.edsoo.ru/UI4YS5SCFRV

https://m.edsoo.ru/J4X87ZN212

Kaccudukamnmss xumuaeckux
peaKuuii Mo pa3JInYHbIM
MpU3HAKaM

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

[TonsiTue o ckopocTu
XUMHYECKON pEaKIuu.

https://m.edsoo0.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

IloHsiTHHE O TOMOI€HHBIX U
IeTEPOrCHHBIX pCAKIUAX

ITonsATHE O XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BJIMSIIOLLIKME HA CKOPOCTh
XMMHYECKON PEaKIuu 1
MOJIOKEHNE XMMHYECKOT'0
paBHOBECHUSI

https://m.edsoo.ru/H4FH7NZNM

10

11

OxucauTENBHO-
BOCCTAHOBHTEJIBHBIC PEAKIINU
Teopwust 21eKTPOTUTHYECKOM
nucconnanuu. CuabHbIe U
cJ1a0ble AIIEKTPOJIUTHI

HoHHbIe ypaBHEHHS peakiui

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

https://m.edsoo0.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBIN1R

12

XnuMH4yecKre CBOMCTBA KHUCIIOT
W OCHOBAHUM B CBETE
Mpe/icTaBIeHH 00
AIEKTPOJIUTUYECKON
JHUCCOHAIIN

https://m.edsoo.ru/SHH81 Y VXI

13

XHUMUYECKUE CBOKCTBA COJIEH B
CBeTe MpecTaBIeHuil 00
BJIEKTPOTUTUYECKON

U CCOITAIIUU

https://m.edsoo.ru/ETD5QTS4G

14

15

[TonsiTe o ruaponuse conen

O0001IeHYE ¥ CUCTEMAaTU3 AU
3HAHUH

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

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

[TpakTuyeckast pabora Ne 1.
«Pemenune
IKCTIEPUMEHTANIBHBIX 337a4»

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

17

KonrtponsHas padora Ne2 o
TeMe «DJIEKTPOJIUTHYECKAs!
aucconuanus. XuMUYECKHUe
peakIu B pacTBOpax»

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

18

19

20

21

22

OOm1ast xapaKTEepUCTHKA
rajoreHoB. XMMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

Xnoposonopoxa. ConsHas
KHCJI0Ta, XMMUYECKHE
CBOMCTBA, IIOJIy4ECHHE,
IIpUMEHEHNE

ITpakTruyeckas padora Ne 2 o
teme «llonyuenue conssHOU
KHUCJIOTBI, U3y4YEHHE €€
CBOWCTB»

Brruucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUH, €CIIU
OJIUH U3 PEareHTOB JaH B
N30BITKE

OO1m1ast XxapakTepUCTHKA
aneMeHToB VIA-rpynmsl

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

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

https://m.edsoo.ru/VMWKERSEP

23

AnnorpornHbie MOAUGUKAITIT
cepnl. Haxoxienue cepbl U €€
COCIMHEHHH B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

CepoBoopo/1, CTpOEHHUE,
bu3znyecKkrue 1 XuMU4YecKHe
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepsl. CepHas
KHCJIO0Ta, (PU3NYECKHE U
XUMHUYECKHE CBOMCTBA,
IpUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIUH,
JIeXKaIe B OCHOBE
IIPOMBIIIJIEHHOTO crIocoda
IIOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arpsi3HEHUE
OKPY>KaIOILEl Cpebl
COCIMHEHUSMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brruncienue MaccoBoU 0JIU
BBIXOJIa IIPOAYKTA peaKIuU

https://m.edsoo.ru/HSJE186WN

28

OOw1ast XxapakTepUCTHKA
aneMeHToB VA-rpynnsl. A3oT,
pacnpocTpaHeHue B IPUpPOJIE,
(1)H3H‘—I€CKI/I€ U XUMHNYECKHE
CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

29

30

AMMuak, ero ¢puznueckue u
XHUMHYSCKHE CBOMCTBA,
MOJIy4eHUE U IPUMEHEHHE

[IpakTuyeckas padora Ne 3 o
teme «llonydyeHune aMMuaxa,
WU3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP641F]



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

A3oTHas KHCII0Ta, €€
(bU3UYECKHEe U XUMUYECKUE
CBOICTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons3oBanyve HUTPATOB U
COJIEH aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YI0OpEHHIA.
XUMHUYECKOe 3arps3HeHne
OKpY’KaroIen cpebl
COEIMHEHUSIMH a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

dochop. Oxeun pochopa (V)
u pochopHas KUCIIOTa,
bu3HUECKre U XMMHUYECKHE
CBOMCTBA, MMOJYYCHUE

https://m.edsoo.ru/GDQJSO3WP

34

Hcnonbs3oBanue ¢pocdaTtos B
KayecTBE MUHEPATbHBIX
ynoOpeHult. 3arpsi3HeHHe
MPUPOAHON cperbl hocdaTamu

https://m.edsoo.ru/UAZ3HU65V

35

36

37

Yraepon, pacipocTpaHEHHE B
npupojie, Gu3ndecKue u
XMMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux
(du3nYeCKre U XUMUICCKHE
CBOMCTBA. DKOJIOTHYECKHUE
po0JIeMBbl, CBSI3aHHBIE C
okcuaom yriepona (IV)

YroapHasg KUCIIOTa U €€ COJIU

https://m.edsoo.ru/DWOM6SUUL

https://m.eds0o0.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDG6IPA

38

[IpakTrueckas padota Ne 4 o
teMe "[lonydyeHue yriaekuciaoro

https://m.edsoo.ru/G2HZXQGCS8



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

rasza. KauectsenHnas peakuus
Ha KapOoHaT-HOH"

39

40

[lepBoHauyanbHBIC TOHATHS 00
OpPraHUYECKUX BEIIECTBAX KaK
0 COEUHEHUsX yIiepozaa

Kpemuuii u ero coeguHeHus

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

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

41

[IpaxTuueckas padora Ne 5.
Pemenne sxcriepuMeHTaIbHBIX
3amay o teme «Baxneiimme
HEMETaJUTbl U UX COCIMHEHHUS

https://m.edsoo.ru/O7ES8DOD7Z

42

KonTponbnas padora Ne3 no
TeMe «BakHenme HeMeTauIbl
1 UX COeTUHEHUS

https://m.edsoo.ru/S85J9UGH3

43

OO6mras XxapakTeprucTruKa
XUMHYECKHUX DJIIEMEHTOB —
MeTauioB. MeTranmnndeckas
CBSI3b U METAJUIMYECKast
KpUCTAJUTMYECKasl PelIETKa.
dusznyeckue CBOMCTBA
METaJJIOB

https://m.edsoo0.ru/XK1GYPCO1

44

XnMHuyeckre CBOMCTBA
METAJIJIOB.
DNEKTPOXUMUYECKUN P
HaIpsHKEHUH METaJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mmwme crmocoOb! MOTyIeHUS
meTauioB. CIIaBhl.
Brruuciienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKLUH, €CIIH

https://m.eds00.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

OIWH U3 pCarcHTOB COACPKUT

puMecH

46 [ToHsiTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/4FIGDOWOW

47 Illenoynbie METaIIBI https://m.edsoo.ru/X1B4BPUW?2
OKCHUIBI U TUAPOKCUIBI HATPUSA

48 g AIPOKCHIRT HaTp htps://m.eds00.ru/Q4DX0G3U9
U Kajusg
[lemouyHO3eMeIbHBIC METAILIBI

49 . . https://m.edsoo.ru/REOCDY0K6
— KaJblUIA U MarHui
Baxxneiinme coe TMHEHUS

50 https://m.edsoo.ru/CJRO6CMZA
Kb
O000111eHNE U CUCTEMATHU3ALIS

51 N https://m.edsoo.ru/OSPXGG1BE
3HAHUN
JKécTkoCcTh BOMBI M CIOCOOEI €€

52 https://m.edsoo.ru/ WEMBFTTTP
yCTpaHEHUs
[IpaxTnueckast padorta Ne 6 o

53 TeMe "JKEcTKOCTh BOIBI U https://m.edsoo.ru/NFIROKBSJ
METOJIbl €€ yCTpaHEHUS"

54 AmoMUHAT https://m.edsoo.ru/9ZJSRD1TV
AmMdorepHbIe CBOIICTBA OKCHIA

55 Gotep a https://m.edsoo.ru/NISKIIOJ5
Y TUJIPOKCUIA

56 Keneso https://m.edsoo.ru/F20NJR5SR
Okcuabl, THAPOKCUALI M COTH

57 8 AP a https://m.edsoo.ru/IRTUBLAMP
xenesa (I1) u sxenesa (1II)
O000I11IeHIE U CUCTEMATU3ALIUS

58 H} 1 https://m.edsoo.ru/NAON6HGKZ
3HAHUN
[TpakTrueckas padora Ne 7.

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

Pemenne SKCIICPUMCHTAIIBHBIX



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

3a71a4 110 TeMe «Bakuenue
METaJUIBI U UX COETUHECHUS»

60

Bbruuciienus mo ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JIaH B
M30BITKE WIIN COAECPIKUT
npumMecH. Beruucienus
MaccOBOM J0JIM BbIX0J1a
IPOAYKTA peaKiiu

https://m.edsoo.ru/AYD2HESIY

61

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/BSTOVTKOP

62

63

64

KonTponbnas padora Ne4 mo
Teme «BaxHeimme MeTaibl 1
WX COCIIMHEHUS

BemecTsa u maTepuaisl B
MOBCEIHEBHOM KM3HHU
YyeJIOBeKa

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

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

https://m.edso00.ru/OFI32JMT0

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

65

66

67

Ponp xumuu B pemreHnn
AKOJIOTMYECKUX MPOOIeM
PesepBHbIit ypok. O6006111eHNE
U cUCTeMaTu3alus 3HaHUH

PesepBHbIit ypok. O60061IeHNE
U CHCTEMAaTU3alus 3HAHUH

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

https://m.edsoo.ru/DT1BAS5U4

https://m.edsoo.ru/P52TJZNXV

68

PesepBubIil ypok. O60061eHIE
M CUCTEMAaTH3alys 3HaHU!

https://m.edsoo.ru/TMK36TJZG



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHHe XUMHNYCCKHEC ITIOHATHA»

1.1

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XMUMHYECKUN SJEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAs U HEOTHOPOJHAs), BAJEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJsApHAs Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAash Macca, MaccoBas J0JS XMUMHYECKOTO
dJI€MEHTa B COSAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasT PEaKIHs,
KnaccupuKalusg  peakluid: peaklud COCAUHEHHUs, PEaKIuu
pa3NioKEeHUs, PEaKIMH 3aMEIICHUs, PEaKIMu OOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3(pQeKT peakuuu, pacTBop,

MaccoBas JIOJIsI BEIeCTBA (MPOIEHTHAsE KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1

MNPUMCHATH 5TU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUISl COCTaBJICHUS (OpMYI

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ

1.4

PAaCKpbIBATH CMBICII 3dKOHOB COXpaHCHHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI0 YYCHHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATL  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COCIUHECHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUu (10 YHCIy M COCTaBy

YUYaCTBYIOIIMX B PEaKIH BELIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIYUCIIATE OTHOCUTCIBHYIO MOJICKYJIAPHYIO U MOJISIPDHYIO MAaCChI

BEILIECTB




1.8

1.9

1.10

2.1

BBIYUCIIATHE MACCOBYIO JOJHO XHMHYECKOI'O DJIEMCHTA II0 (bOpMy.]'Ie

COCIUHCHHUS,
BBIUMCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBCHHOHAYUYHBIC METOIbI TO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHKUE, OKCHEPUMEHT  (peajabHbI |
MBICJICHHBIN )

[To Teme: «BaxkHeume npeACTaBUTENN HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX ITOHATHH: OKCH]I,

KHCJ10Ta, OCHOBAaHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui no popMynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA
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2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPDHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT WHX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXXHOCTH IPOTEKAHUS XUMUUYECKUX

HpeBpaIIIeHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWiaM IMOJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYUCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJa M KUCIOPOJa), MPUTOTOBIECHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, TUIAHUPOBATh M MIPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAcCHO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

MHAUKATOPOB (JIAKMYC, (heHOoNPTaICHH, METUIIOPAHXK U JIPYTHE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

[To Teme: «Ilepuomnueckuii 3akoH u llepmoamueckass cucrema
xumuueckux anemeHtoB JI. M. MennpeneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIHUTENBLHO-BOCCTAHOBUTEIILHBIE pCaKkuum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSATHH: AApO aroMa,

AJICKTPOHHBIA CJIOW aTOoMa, aTOMHasi OpOWTalb, paguyc aToma,




XAMUYECKasl CBS3b, MOJISIPHASI W HEMOJSPHAs KOBAJCHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XHUMHUYECKUEC 3JICMCHTHI

33

34

OIMCHIBAThH U XapaKTepu30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNdaTh IOHSTHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica Ilepuoamueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOJAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIECMCHTOB oT nux IIOJIOKCHU L B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-ICHI/IH, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB I[I/I
MeHnpeneeBay ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB u 3apiag dapa, 06]]_[66 YHUCII0

AJIEKTPOHOB U paclpeaeseHUue UX O ANEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHb  OKHCJIICHHA  3JJICMCHTOB B 6I/IHapHI>IX

COCINMHCHUAX

3.7

OIPECACIIATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

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

1

IIo Teme: «BeriecTBo U XUMHYECKas peakuus»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSATHUN: pPacTBOP,
AIEKTPOJIUTHI, HEIJICKTPOIHTHI, dJIEKTPOTUTHUCCKAS JTUCCOIHAIINS,
peakuyu MOHHOTO OOMEHa, KaTalau3aTop, XUMHUYECKOe PaBHOBECHE,
oOpaTuMbIe u HeoOpaTuMbIe peakiuu,
OKHUCJINTCIBbHOBOCCTAHOBUTCIbHBIC pcaKknuu, OKHUCJIHUTCIIb,
BOCCTAHOBHTENIb, OKHCJICHHE U BOCCTAHOBIICHHE, aAJIOTPOIHS,

aM(pOTepHOCTh, XHMHYECKasi CBs3b (KOBaJICHTHAs, HOHHA,




1.2

MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKasi pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHITHH U

MIPUMCEHATH OTU MMOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIMTUYECKON AMCCOLMAIMU KUCIIOT,
LIEJI0YEN U COJIEH, IIOJIHBIE U COKPAILEHHBIE YPAaBHEHUS pPEaKIUil

HOHHOI0 OOMeHa

1.4

1.5

2.1

PaCKpbIBATh CYIITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

IIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakUuit
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYECKOUN peaKInu

ITo temam: «Hemeramibl U UX COEAMHEHUS» U «MeTaibl U HUX
COCIMHCHHU S

XapaKkTepu3oBaTh  (OMHCHIBaTH) oOmmMe W crnenuduyueckue
XUMHYECKHE CBOICTBA MPOCTHIX U CIOKHBIX BEIIECTB, OATBEPKIAs
OMHMCaHUE TMPUMEPaMU MOJICKYJSIPHBIX W HMOHHBIX YpaBHEHUU

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPIKAAOIIUX CYINICCTBOBAHNC

TCHETHYCCKOM CBSI3U MCKAY BEIICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBUSAX

CIeAOBaTh IMpaBWIaM IMOJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBWIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBITOJIHEHUIO
a0b0PaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYUCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIIMU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoaMn, KapOonaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPTaHUYECKUX BELIECTB

ITo Teme: «XuMUSA U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMmHuueckux monsatuit: [IJK

BCIICCTBA, KOPPO3HA METAJIJIIOB




3.2

[IPUMEHATH OCHOBHBIC OIEPAIlMK MBICIUTEILHON IEATEIbHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHUE, 0000IIeHue, CUCTEeMATHU3AIIHIO,
BBISIBIICHUE IPUYHUHHO-CICACTBCHHBIX CBSI3€H — JUIS H3YUYCHHS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I; eCTeCTBeHHOHaY‘IHBIe
METOBI IMO3HAHHMS — HAONIOJCHHE, M3MEPCHHE, MOJCIMPOBAHUE,

9KCIIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3J1eMEHT COAECPKAHMS

IIepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumun. Ponb XMMHM B KM3HHU Ye€lIOBEKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BCIICCTB

ITousTue o METOJaXx IIO3HAaHUA B XUMHH. Yuctelie B€IICCTBA 1 CMCCH. CriocoOkbl

pasaciICHUs cMmeceit

1.3

1.4

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U ci10KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xummnaeckasi popmynna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOCUTENbHAas  aTOMHas — Macca.
OtHOocuTenbHA MOJIEKYJIsApHas Macca. MaccoBast [0y XUMHYECKOTO

9JICMCHTA B COCAMHCHHUU

1.5

1.6

KomnuectBo BemectBa. Mosb. Moisipuas macca. B3anmMocCBsA3b KOJIMYECTBA,
Macchl M YHMCIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacdérbl mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

Pu3znyecKkre U XMMHAYECKHE SIBICHUSA. XUMUYECKas peakiys U €€ MpU3HaKH.
3aKOH  COXpaHEHMs  Macchl  BEUIECTB.  XMMHYECKHE  YPaBHEHHS.
Knaccudpukanus  XuMHYeCKHX  peakuumid  (COeAMHEHHUS,  Pa3JIoKEHHS,

3aMelieHus, 0OMeHa)

1.7

XUMHYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYyAOW, C
MpaBUIaMu paboTHI B TabOpaToOpuu U puéMamMu oOparieHus ¢ J1abopaTopHbIM
o0opysoBaHHEM, U3Y4YCHHE M OMHcaHue (PU3MUECKUX CBOMCTB 00pa3IioB
HEOPraHWYECKHX BEIIECTB, HaOmoAcHUEe (u3ndeckux (TIaBJICHHUE BOCKa,
TasiHUE JIbJ1a, PAaCTUPAHKE caxapa B CTYIKE, KHUIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHOM MPOBOJIOKH,
B3aMIMOJICHCTBHE MeNla C KHUCJIOTOW) SIBICHHWI, HaOJIOJCHWE U OIMHCaHUE
MPU3HAKOB TMPOTEKaHMS XHMMHUYECKHUX peakiuil (pasjokeHue caxapa,
B3aMIMOJICHICTBHE CEPHON KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe

ruapokcuaa menu(Il) mpu HarpeBanuu, B3aUMOJICHCTBHE Keye3a C paCTBOPOM




cosmu meau(Il), u3ydenne cnoco0oB pa3ieieHus: CMecei (C TOMOIIBI0 MarHuTa,
bunbTpOBaHME, BBHIIAPUBAHUE, TUCTUILIALMS, XpoMarorpadus), TpoBeIcHUE
OUYUCTKM TOBAPEHHON COJIM, HAOJIOJICHHE | OIHCAaHUE pPEe3y/IbTaToB
IPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeJIeld MOJIEKYIT (IIIapOCTEePKHEBBIX )

Baxneimme IpEACTAaBUTCIIU HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — sneMeHT u mpocToe
BemecTBo. Haxoxkaenue Kuciopoaa B mpupoae, pusnueckue 1 XUMHUECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrnocoOb
MOJIyUYEHHUs1 KHCIIopo/a B jaboparopuu U IMpoMbliieHHocTH. Kpyrosopor

Kucnopoja B mpupojie. O30H — aIoTporHas MoaupUKalus KUCIopoia

2.2

TemnoBoil ekt XuMudeckol peakiuu, TEPMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakluu. TOIUIMBO: yrojib U METaH. 3arps3HeHue

BO31yXa, YCUJICHUC ITApHUKOBOI'O 3(1)(1)6KT21, pa3spymieHue O30HOBOI'O CJI0A

2.3
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2.5

Bozmopox — anemeHT u nipocroe BelecTBo. HaxoxeHre Bogopoaa B MpUpo/e,
bu3MYecKue W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IMOTYYCHHS.

Kucnots! u conun
Mounsipablit 00bEM Ta30B. Pacy€Thl 10 XMMHUYECKUM ypaBHEHUSIM

dusnyecknue CBoWcTBa BOAbBL. Boaa kak pactBoputenb. PacTBOpBI.
HaceliieHHble ¥ HEHACBILEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasgs 1oy BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOZE U B KU3HM ueioBeka. Kpyrosopor
BOABI B IMpHUpoAE. 3arpsi3HEHUE MNpUPOAHBIX BoA. OxpaHa M OYHUCTKA

MMPUPOAHBIX BOJ

2.6

2.7

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcuabl. Knaccudukarms
OKCHJIOB: coJjieoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasyrone. HomeHnknaTypa okcuioB. OU3NUECKHe M XUMHYECKUE
CBOICTBa OKCHAOB. [loryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss OCHOBaHMN: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomenknaTypa ocHoBaHu#. @U3HUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. Ousndeckue u
XUMHYECKUE CBOMCTBA KHCHIOT. Psan aktuBHocth MetayuioB H.H. Bekerosa.

ITony4yenue kucior




2.9

2.10

2.11

Comu. Homenkiarypa coseil. ®u3nueckue U XUMHUYECKHE CBOMCTBA COJICH.

ITony4yenue conen
I'eneTnyeckas cBs3b MEXAY KjacCaMHU HEOPraHUYECKUX COCTUHEHUM

XVUMUYECKUH OKCIIEPUMEHT: KAUECTBEHHOE OIPENEICHUE COJEp’KaHus
KHCIIOpOJia B BO3JlyXe, MOJyueHue, coOupaHue, pacrio3HaBaHUE U M3y4CHHUE
CBOWCTB KHCIJIOPO/1a, HAOJIIOICHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHSI U IIPEKpaIlleHusi TopeHus (Ioxapa), 03HaKOMJICHHUE C
o0Opa3llaMyl OKCHZIOB M ONKCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOoOWpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOJIECHCTBUE
BOJIOpOAA c OKCHJIOM meu (1) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEPHAIOB), HAOIIO/IEHUE O0pa3IOoB BEUIECTB KOJIUYECTBOM | MOIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAcTBOPEHHS BEIIECTB C  PA3JIMYHOM
PacTBOPUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C ONPENEIEHHON MacCOBOM
JIOJIE PACTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBUE BOJbl C METAJLUIAMU
(HaTpueM W KajblieM) (BO3MOXKHO HMCIIOJb30BAHUE BHJICOMATEPHAIIOB),
OIpe/ieNieHue PacTBOPOB KHUCJIOT M IIENOYEeH € TOMOIIbIO HHJMKATOPOB,
UCClieIoBaHHE 00pa3l[0B HEOPraHWYECKUX BEIIECTB pAa3IUYHBIX KIACcCOB,
HaOJII0/IeHUE H3MEHEHHUs OKpacKd HMHJIMKATOPOB B PACTBOpAaX KHUCIOT U
mieno4el, u3yueHue B3aumonencTeus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C MeTaUlaMM, pEaKIuil HeWTpaiu3aluu, MOoJy4yeHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeETajla JpYyruM U3
pacTBoOpa COJIM, PEUICHUE YKCHEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Baxnenime

KJIaCCbhl HCOPTraHNYCCKUX COE€IUHEHUI

3.1

[lepuonnueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.M. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PEAKIINN

[lepBble MONBITKM KiIacCUPUKAMM XMUMHUYECKUX dieMeHToB. llonsatue o
IpyMNIax CXOAHBIX 3JEMEHTOB (IEIOYHBIEC U IEJIOYHO3EMENbHbIE METallbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT am(pOTepHbIE

OKCHUBI U THAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucremMa XUMHUYECKUX JJIEMEHTOB
HAN. MenneneeBa. KoporkomepuomHas W IJIWHHONEPHOIHAS (OPMBI
[lepuoauueckoit cucrembl xumuueckux odneMeHtoB J[.M. Menneneesa.
[Tepuoapr u rpynmnbl. @U3UYECKUI CMBICI MOPSIKOBOrO HOMEpPA, HOMEPOB

nepuoaa v rpymuiibl 3JICMCHTA
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3.5

Ctpoenue atomoB. CocTaB aTOMHBIX sjep. M3otonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX O000JIOYEK aTOMOB MepBbIX 20 XUMUYECKHUX 3IJIEMEHTOB
[Tepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

3JIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI pajJnyca aTOMOB XHMMHYECKHUX JJIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB IO TpyInaM M I[epHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTHs Hayku W nipakTuku. [[.M. MennaeneeB — y4€Hbli u

rpaXIaHUH

Xumuueckasi cBsa3b. KoBajeHTHass (TOJisipHAsT W HEMOJISIpHAsi) CBS3b.

BJ'ICKTpOOTpI/II_IaTeJ'IBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAs CBS3b

3.6

3.7

Crenenb okuciieHus. OKHCIMTEIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMHAYECKUHN OKCIICPUMCHT: H3YYCHUC o6pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOJCHCTBHE THAPOKCHAA ITMHKAa C pacTBOpaMH KHCJIOT H
Iuenoqeﬁ, MMPOBEACHUC OIIBITOB, HITFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIIBHO-

BOCCTAHOBUTENBHBIX pEaKIUil (TOpeHue, peakliuu pa3ioKeHUs, COSTUHEHMS)

9 KIIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHMS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepuoanueckuii 3akoH. Ilepuoamueckass cuCTEMa XUMUYECKUX DJIEMEHTOB
H.N. Menneneea. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUH CBOMCTB
XUMHUYECKUX JJIEMEHTOB NEPBBIX TPEX MNEPHUOJOB, Kajus, KaJbLUS U HUX
COCJIMHEHUN B COOTBETCTBHUM C TOJIOKEHHEM 3JIEMEHTOB B llepnoanueckoit

CUCTCMC U CTPOCHUECM UX aTOMOB

1.2

CTpoeHue BeIIEeCTBA: BHUIbl XUMHUYECKON CBSI3U. THIBI KPUCTATIIMYECKUX
PELETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKM W BUJA XUMUYECKOM cBsa3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHWYECKUX BEHIECTB (MEXIyHApoAHas U TpUBUAIbHAs). XHUMHUECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, FCHCTUYCCKAA CBA3b HCOPraHUYCCKUX BCIICCTB




1.3

Krnaccudukanus XuMu4ecknx peaknuii Io pa3IuyHbIM IpU3HaKaM (110 YHCITy
U COCTaBY YYacTBYIOUIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3P QeKTy, 1o
U3MEHEHHIO CTENECHEH OKHMCIICHUS] XUMHUYECKHX 3JIEMEHTOB, IO 0OPaTUMOCTH,
[0 Y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLUH,

TEPMOXUMHNYCCKUEC YPABHCHHA. IlonsTue o CKOpPOCTH XHUMHAYECKOU p€akuuu

1.4

1.5

[TonsiTrie 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusx. [lonstue o
FOMOTEHHBIX M TETEPOTeHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. (DaKTOpPbI, BIUSIONIME Ha CKOPOCTb XMMHUYECKOM peaklud U

IMMOJIOKCHHUEC XUMHUUYCCKOI'0O paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC ~ PEAKIMH,  JJCKTPOHHBIM  OanaHc
OKUCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHMCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust FNEKTPOTUTUYECKON TUCCOTUALUU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katuonsl, aHnOoHBI. MeXaHU3M JAMCCOLMAIIMH BEIIECTB C PA3TUYHBIMHU BUIAMHU
XuUMHUecKol cBs3u. CreneHs guccoruanii. CUiabHbIE U ca0ble JIEKTPOIUTHL.
Peakiiun monHoro oomMeHa. Y cnoBus MPOTEKaHUsI peaKuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHHUsA peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUM U COJEH B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOHalu. KauectBeHHbIC PCaKIMK Ha NOHBI. Ilonsatue o TUapOJIN3C colen

1.7

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPUCTaNTIMYECKUX
PELIETOK HEeOPraHMYECKUX BEIIECTB — METANIOB U HeMeTaJuloB (rpadura u
ajMasa), CIOXHBIX BEIIECTB (XJIOpHJAa HATPHUs); UCCIEOBAaHUE 3aBUCUMOCTHU
CKOPOCTM XHMMYECKOW peaKkIMH OT BO3ACUCTBUS PA3IUYHBIX (DaKTOpOB;
UCCJIEIOBAaHUE  3JIEKTPONPOBOAHOCTH  PACTBOPOB  BELIECTB, Ipoliecca
JUCCOIIMALIMU  KHUCJIOT, MIeo4e u cosieil (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJIEHUE OMBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
NPOTEKaHUs peakIii HOHHOTO 0OMeHa (00pa3oBaHKe OCa/IKa, BbIJICIIEHHUE Ia3a,
o0pa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PeakLuil (ropeHHe, peakluu pas3ioKeHHsl, COeTUHEHNS);
pacno3HaBaHUE HEOPraHWYECKMX BEHIECTB C IIOMOIIBK KadyeCTBEHHBIX

peaKuHﬁ Ha MOHBI; pCIICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

Hewmerannsr n ux COCIUHCHUA

2.1

OO0mass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOEHHUSI AaTOMOB,

XapakTepHble cTeneHu okucienus. CrtpoeHue u (u3MUeckue CBOICTBa




MPOCTHIX BEIIECTB — raJIOreHOB. XMMHUUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMo/ielicTBUE C METalllaMi, HEMETAJUIaMHU, 1Iel1049aMH). XJI0POBOJOPOI.
ConsiHast KMCIOTa, XUMHYECKHE CBOWCTBA, IMIOJNy4YE€HHUE, MPUMEHEHHE.
JelicTBue XJiopa M XJIOPOBOJOPOJA HAa OPraHU3M 4YesjoBeKa. BaxkHeimue

XJIOpUAbI U NX HAXOXICHUC B IIPUPOJC

2.2

2.3
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OO6mras xapaktepuctuka 37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3nveckre CBOCTBa
MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTpONHbIE MOIUDUKALNUU
KHCJIOpPOJIa M cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTPOCHHE,
dbusnueckue U XxuMuueckue cBoicTBa. OKCHABI CEpbl KaK MPEICTaBUTEIU
KHUCJIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NUECKHE U XUMHUYECKUE CBOMCTBA
(obmue Kak mpeacTaBUTeNs Kilacca KUCIOT U creruduieckue). XUMUYECKUe
peaKiuu, Jexaluye B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOyYeHHsI CEPHOM
kucioTel. [Ipumenenne. Conu CepHOW KHUCIOTHI, KAUECTBEHHAsl peaklusl Ha
cynehar-uoH. Haxoxaenue cepol u €€ COSTMHCHUN B MPUPOJIC. XUMUIECKOE
3arpsi3HEHNE OKPY’KAIOIIEH Cpeibl COSIMHEHUSMU CepPhI (KUCIOTHBIC A0,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPeIOTBPAIICHUS

OO6mass xapakTepucTuka 3JaeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUs. A30T, pPacIpOCTpaHEHHE B
npupoje, pundeckrue u XuMudeckue cBocTBa. KpyroBopot azora B mpupoe.
AMMuak, ero ¢u3MuecKhue U XHMHUYECKHE CBOWCTBA, TMOJY4YCHHE U
npuMmenenrne. Coim aMMOHHS, WX (PU3MYECKHEe W XHMHUYECKHUE CBOWMCTBA,
npuMeHeHne. KauecTBeHHas peakiusi Ha HOHbl aMMOHUS. A30THas KHCIIOTa, €€
noyrydeHue, Gu3ndecKre ¥ XMMUYECKHe CBOMCTBA (0OIIHMe KaK MPEACTaBUTENS
KJlacca KHCIOT W crnenuduueckue). lcmonp3oBaHne HUTPATOB M CoONeid
aMMOHHSI B Ka4eCTBE MHUHEPAIBHBIX yI0OpeHM. XUMHYECKOE 3arps3HEeHUE
OKpYXKaroIIel Cpebl COCTMHEHUSIMU a30Ta (KUCIOTHBIC JI0K/IU, 3arps3HEHUE

BO3/yXa, MOYBBI U BOJJIOEMOB)

docdop, amnoTponnsie MoguduKau Gochopa, GU3NIECKUe U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Gusmdeckue u
XMMUYECKHEe CBOICTBa, monyueHue. Mcmonb3oBanue (ochaToB B KadecTBE

MUHEpaIbHBIX yI00pECHUI

2.5

OO6mras xapaktepuctuka 3JeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XAapPaKTCPHLIC CTCIICHU  OKHUCIICHUA. Vrnepo;[, AJUIOTPOITHBIC

Moau(pUKaMK, pacHpocTpaHEHUE B Hpupone, GU3NYECKUe U XHUMHUYECKHE




2.6

cBoricTBa. Ancopouus. KpyroBopor yriepoaa B mpupojae. OKCUibl yrieposa,
uxX (pu3MYeckre U XMMUYECKHE CBONCTBA, JEHCTBUE HA KMBBIC OPTaHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYECKUe MPoOIeMbl, CBSI3aHHbIE C OKCUAOM
yraepona(IV); rumore3a rio6anbHOTO TOTEIICHHS KIMMAaTa; MapHUKOBBII
sbdekr. YrombpHas KucIoTa W €€ conu, uX (u3MUeckue W XUMHYECKUE
CBOICTBa, MONy4YeHHE W MpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-
noHbl. Mcrnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO03IUCTBE

ITepBoHavanbHble TOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriepoja (MeTaH, 3TaH, STWJCH, aleTWIEH, 3TaHOJ, IJHUIEPUH, YKCyCHas
kuciora). Ux cocraB u xumuueckoe crpoeHue. Ilonsrue o Ouosiornuecku
Ba)XHBIX BEIECTBAX: XHpaxX, OesKax, yrJieBoJax — U UX POJIM B >KU3HU
yejnoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX U HEOPraHMYeCKHX

COEIMHEHNN

2.7

Kpemuuii, ero Qu3nueckue ©u XUMHUYECKHE CBOKMCTBA, WOJY4YCHHUE U
npumenenue. CoeMHEHUsT KpeMHUsl B npupone. O0mue mpeacraBieHust 00
okcuzae kpemHusA(IV) u kpemuueBoit kucnote. CUIHKATBI, UX UCIIOJIb30BaHUE
B OBITYy, MEIWIIMHE, TPOMBINIUICHHOCTH. BaKHEHIHe CTpOUTEIhHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30I1acHOTO WCIIOJIH30BAHKS CTPOHUTEIHHBIX MAaTEPUATIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUUECKUH SKCIEPUMEHT: U3ydeHHe 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPUI-
MOHbI U HaONIO/eHHE MNPU3HAKOB HMX MPOTEKAHUs; OMBITHI, OTpakKaroliue
¢busnyecKre 1 XUMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3ZMOXKHO
HCIIOJIb30BaHUE BUJEOMATEPHAIOB); O3HAKOMJIEHHE C O0Opas3laMH XJIOpPHIOB
(raJloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COEAMHEHUSIMU
(BO3MOXHO HCTIOJB30BAaHUE BHUICOMATEPHUATIOB); HAOIIOJEHUE TIpoIecca
oOyTrIMBaHUs caxapa MoJl IeHCTBHUEM KOHLEHTPUPOBAHHOMN CEPHOM KUCIIOTHI;
M3Y4YE€HHE XMMHYECKHUX CBOMCTB pa30aBiIeHHON CEPHOM KHUCIIOTHI, IPOBEIECHNE
Ka4eCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TpU3HaKa eé
MIPOTEKAHUS; O3HAKOMJICHUE ¢ PU3NUECKIUMH CBOMCTBaMH a30Ta, (hochopa u ux
COCMHEHUN (BO3MOXHO HCIIOIB30BaHUE BHJICOMATEPUANIOB), OOpa3IaMu
a30THBIX U (HochOpHBIX YI0OpEeHNUH; MTOTydeHHE, COOMpaHUe, paclio3HaBaHUE
U U3Y4YEHHUE CBOMCTB aMMHAKa; MPOBEACHUE KaueCTBEHHBIX PEaKLUil HAa MOH

aMmMoHMST U (ochaT-MOH U HU3ydyEeHHUE TMPU3HAKOB HX MPOTEKaHMUS,




B3aUMO/IEHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IbIO (BO3MOXKHO
MCIIOJIb30BaHUE BUAECOMATEPUANIOB); M3YYEHHUE MOJENEH KPUCTAIIIMYECKUX
pewérok anMmasa, rpadura, QynaepeHa; O3HAKOMIIEHHE C IPOLECCOM
a1copOIMK pacTBOPEHHBIX BEUIECTB AKTMBHPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTHBOIa3a; MOJydyeHHe, cOOMpaHue, paclo3HaBaHUE U M3y4EHHE CBOWCTB
YIJIEKUCIIOro Ta3a; MPOBEACHHE KAayeCTBEHHBIX peakluui Ha KapOoHaT- M
CHWJIMKAT-HOHBl M W3Y4YCHHE INPU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHUE C
MIPOAYKLIHMEH CUJIMKATHOW IPOMBIIIJIEHHOCTH; PEIIEHUE YKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TCMEC «BaykHelIe HeMeTaluIbl U UX COCAUHCHUA

MeTanibl ¥ UX COSAMHEHUS

3.1

OO0wrast XapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB — METaVIOB HA OCHOBaHWUHU
ux nosiokeHus B llepuogmdeckod cucremMe xumuyeckux snemeHtoB JI.U.
Menneneesa u crpoenust atoMoB. CTpoeHHre MeTaJIoB. MeTamnueckast CBsI3b
U METaJUIMYecKas KpUCTalIMdecKass pemerka. OJIEKTPOXUMUYECKUH Pl

HaHpH)KeHI/Iﬁ MCTaJ1JI0B

3.2
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dusnueckue 1 XUMUYECKHEe CBOMCTBA MeTa/uloB. O0IIKe criocoOb! MOTydYeHus
MeTaisioB. [ToHsTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT
Koppo3uu. CruiaBsl (CTajb, YyTI'yH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: nosokeHue B [lepruoguueckoil cucTeMe XMMHUYECKHX
anemeHToB .M. MenneneeBa; CTpoeHrEe UX aTOMOB; HAXO0XKJICHHE B IIPUPOJIE.
dusnueckue U XMMUYECKHE CBOMCTBA (Ha MpUMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATPpUA W KaJIuvs. HpI/IMeHCHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

34

[llenoyno3eMeNnbHEIC METAIBI MardHuii W KallbIIUM: IIOJIOKCHHE B
[Tepuoanueckoit cucrteMe xumuueckux dsnemeHToB .M. Mengeneesa;
CTPOEHUE UX aTOMOB; HaxO0XJcHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBA MarHusi W Kaublivs. BakHeWmne coeluHEeHHs] Kalblus (OKCH],

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

3.5

Amomunuii: nonoxenue B llepuoanueckoil cucreMe XUMHUYECKUX AJIEMEHTOB
.. Menneneesa; CTpo€HHE aTOMa; HAXOXKJEHUE B mpupojae. Puznueckue u
XMMHUYECKHE CBOMCTBA amOMUHMSA. AMQOTEpHbIE CBOWCTBa OKCHIA U

THUAPOKCH/IA AITFOMUHHUS

3.6

Keneso: nonoxenue B [lepronnueckoit cucteMe XuMU4Ieckux memeHToB 1. M.

MeH;[eJIeeBa; CTPOCHUC aTOMa, HAXOXKIACHUC B IMPUPOAC. dusznueckue u




3.7

4.1

XHMHUYECKHE CBOMCTBa jkene3a. OKCupl, TUApokcuabl U conu xkenesa(ll) u

skeneza(Ill), ux cocras, cCBOMCTBA U MOyYEHUE

XHUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHHUE C 00pa3liaMy METaJJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMH; W3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOXKHO HCIMOJIb30BAHUE BHJIEOMATEPHUAIIOB), ocoOeHHoCcTeH
B3aMMOJICHCTBUSL OKCHJAa KaJblUs W HATpus C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB); MUCCICAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BaHUE
BHJIEOMATEPHAIOB); MPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEAKIMii HAa MOHBI
(MarHms, Kaublus, aaroMuHMS, nuHKa, kene3a(ll) m xenesa(Ill), memxu(ID);
HaOJII0/ICHUE U ONMCAHUE TTPOIIECCOB OKPAITMBAHUS IJIAMEHU MOHAMU HATpPHS,
Kamusi W Kanblus  (BO3MOXKHO — UCIOJB30BAaHUE  BHUAEOMATEPUATIOB);
UCCIIeIOBaHNEe aM(POTEPHBIX CBOMCTB TMAPOKCHIA ATIOMHHHS W THAPOKCUAA
LIMHKA; PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHeillne MeTauibl

U UX COCIUHCHUA»
XHUMHS U OKpYXkarolas cpeaa

HoBbie maTepuansl 1 TeXHOJOTMHU. BemecTBa 1 Marepralibl B MOBCEIHEBHOM
JKA3HU 4YeJIoBeKa. XUMUs U 310pOBbe. be3omacHoe ucroap30BaHnue BEWIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoIib Mpu XUMHUYECKUX OXKOTax U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TIpaMOTHOCTH.  XHMHUYECKOE  3arps3HEHHE
okpyxarorieii cpenst [IJIK. Ponb Xxumun B perieHu# 5KOJIOTHYECKUX MPOOIIeM.
[TpuposHble MCTOYHUKHU YTJIEBOJOPOJOB (yroijib, MPUPOAHBINA Ta3, HEPTH),

MMPOAYKTHI UX nepepa60TKI/I, HX poJib B 6LITy 1 NPOMBIIIINICHHOCTHU

4.3

XHUMHUYECKUM OKCIICPUMCHT: U3YUCHUC O6p8.31_[0B MaTcpHraioB (CTCKJIO, CIIJIaBBbI

METaJIJIOB, MOJIMMEPHBIE MaTepUaIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsSIEeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAa€MOCTH SIBJICHUU npupoabl, IIOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOU HAayKHM KaK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHLBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX MCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIOJIB30BaTb MOJCIN  IJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

o ctepax npodecCHOHATBHON AEeSITENFHOCTH, CBI3aHHBIX C XUMHEH
U COBPEMCHHBIMH TCXHOJOTUAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAayKH, YTO MO3BOJHUT OOYUYAIOLIUMCS paccMaTpUBaTh
XUMHIO  Kak cdepy cBoell Oyaymieil  mpodeccroHaTbHOU
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUILHOTO TMpeAMeTa TpPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucreMoil XMMHMYECKHX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BAKHEHIINE XUMHUYECKHUE TOHATUSA. XUMUYECKUU OJIEMCHT, aTOM,
MOJIEKYJia, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJHOPOHAS CMECh, OTHOCHTEIBbHBIC aTOMHAs M MOJICKYJISIpHAs
MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAS Macca, MOJISPHBII
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKmus, pPEeaKiuy COCTUHCHUS, PEAKIMH DPA3IIOKEHHS, PEaKIuu
3aMeIeHUs], PEaKIui OOMEHa, TeTUIOBOM A((EKT peakiuu, SK30- U
SHIOTEPMHUUYECKUE PEAKIIUU, PACTBOP, MACCOBasl JIOJII XUMHUYECKOTO

3JICMCHTAa B COCAUWHCHHUHM, MaccCoBasd 104 HW  INPOLCHTHAad
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KOHLIEHTPALKs BEILIECTBA B PACTBOPE, SIAPO aTOMA, FIEKTPOHHBIN CIIOU
aToMa, aToOMHas OpOMTalb, PaJWyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCJICHHSI, XUMUYECKas CBSI3b, AEKTPOOTPULATENbHOCTb, MOJISPHAS
U HEIOJISIpHAs KOBAJCHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAst
CBSI3b, KPUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JHUCCOLMAIMs, pEaKklUWd HMOHHOrO OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCIEHHME W BOCCTAHOBJIEHHE, JJIEKTPOJIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOpPOCTh XUMHYECKOW peakuuu, karanuzarop, IIJK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH TOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUH  XUMHUH:  aTOMHO-MOJIEKYJIIDHAsT  TEOpUsA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ AUcCconmranmmn

Bnanenne ocHOBaMHM XHMHYECKOM I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE TPAaBHJIBHO HCIIONB30BaTh M3yYCHHBIC BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOMYKTHI  IepepabOTKH  TMPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJisl, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETbCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHWMAaHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YeJOBeKa;  yMEHUe
MIPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CPENY

3.2

33

YMEHHME MHTETPUPOBATh XMMHUUYECKUE 3HAHMS CO 3HAHUSAMHU JPYTHUX
y4eOHBIX MPEIMETOB

HaJIM4Yue OMbITa pabOTHI C PA3IUYHBIMU UCTOUHUKAMU UH(QOPMAIIH
N0 XUMHUH (HaydHas M HAy4YHO-TIOMYJISIpHAs JIUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALIMIO O BEILIECTBAX, HUX
NpEBpAllCHUSIX U NPAKTUYECKOM NPUMEHEHUM UM YMEHHUE

HUCIIOJb30BaTh €€ IJIs PEIICHUA y‘le6HO-H03HaBaTCJ'II>HI>IX 3aga4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSATUHHOI'O arrmapara M CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTABICHHS (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XHUMHYECKMX pEaKlMi; OCHOBAMH XUMHUYECKOM
HomeHknarypsl (IUPAC u TpuBHanbHOI)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOCHHUS aTOMOB

5 XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KAJIUSI U KaJIbLIUS
IIpencraBienne O  NEPUOJWYECKONM  3aBUCUMOCTH  CBOWMCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIEeKTPOOTPULIATEIHHOCTS ),

6 IPOCTBIX M CJOXHBIX BEIIECTB OT IIOJIOXKEHUS D3JIEMEHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepuUoAax ¢ TJIaBHBIX
NOJArpyNNax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

7 Ymenne kinaccuumpoBarth:

7.1 XUMHYECKHUE HIEMEHTBI

7.2 HEOpPraHUYECKHE BELIECTBA

7.3 XUMHUYECKHUE PEAKIIUN

8 YMeHue onpenensTs:

g1 BaJICHTHOCTb U CTENEHb OKUCICHUS XUMHUYECKHX DJIEMEHTOB, 3apsij

' HoHa

g2 BUJ XMMUYECKOW CBSI3U M THUIl KPUCTAJUIMUECKOH CTPYKTYpHl B

' COEIMHEHUSX

8.3 XapaKTep cpeibl B BOJHBIX pacTBOPax BeUIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh pu3nueckre U XMMUYECKHUEe CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHU#, a3or, docdop, cepa, XJop, HATPUH, Kaiawii, MarHui,
KaJIBITM, aTFOMHHHM, JKeJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOpOB (Boja,

92 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI U THMIPOKCHJbI

metamwioB [-ITA rpymm, amomunns, meau (II), nuaka, xenesa (Il u

III), oxenast yraepona (I u IV), kpemuus (IV), azota u pocdopa (111




u V), cepel (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEUICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

- 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb MPOTCKAHHA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISITh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS peaKklui,
B TOM YHCIIE:
10.1 peaxkiuii HOHHOro OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI
103 WUTIOCTPUPYIOIIMX XHUMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (rpymm) HEOpraHU4EeCKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BeIYUCIATh (IPOBOAUTH PACUEThl):
11 OTHOCHUTEJIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTA B COEMHEHUHN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHHUSM XUMHUYECKHX PEaKIUi W HaXOAWTh KOJHMYECTBO
' BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOJTYyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroleHHe,
121 U3MEpeHue, SKCIIEPUMEHT, MOICTTMPOBAHNE) ITPH U3YUEHUH BEIIECTB
' U XUMHYECKHUX SIBIICHHH; yMeHHe c(hOpMyIHpoBaTh MpoOlieMy H
MPEUIOKUTH ITYTH €€ PeIIeHIUs
129 06e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCYJI0M U J1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEIIIECTBAMH,
UCTIOJIb3YEMBIMU B TMOBCEAHEBHOM KU3HU, MTPABUIIAMHU TTOBEJCHUS B
123 HEesIX COepe)eHUs 370POBbSI U OKPYXKAIOIICH MPUPOTHON CPEJbl;

MOHWMaHKE BpeJa (OMacHOCTH) BO3ICUCTBUS HA KUBBIE OPTraHU3MBbI
ONpeeNEHHBIX BEILECTB, croco6oB YMEHBIIEHUS u

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3HCﬁCTBHﬁ
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13.1

13.2

13.3

Hannaue IMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUuC (I)I/I?;I/I‘ICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSAMU, OIIBITHI,

WITIOCTPUPYIOIINE PU3HAKU MPOTEKAHUS XUMHUECKUX PEaKLnit
u3ydeHue croco0oB pa3aeieHus cMecen

NOJyYeHHUE KHUCIOpOoJa W M3YyYCHHE €ro CBOWCTB; MOJIYy4YEeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u

HN3YUCHUC C€TO CBOI>'ICTB; IOJIYYCHUC aMMHaKa W H3YUCHUC CTo

CBOMHCTB

13.4

13.5

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHOW MACcCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAMUKATOpPOB  (JlakMyca,  METWJIOpaHXka  H|
denondranenna) sl ONpeeNeHUsT XapakTepa CPebl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBAaHUE W OIMCAHUE CBOWCTB HEOPraHWMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJCUCTBHSI KUCIIOT C METAJIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMU, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UCClIeIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)); ((aﬂeKT”pOHI/ITI/I‘IeCKaf{
JAUCCOLIM AL, «BaxkHelmye HeMeTaulbl U HX COCOAUHCHUSAN,

«BaxkHelnme MeTayuibl U UX COCTUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakluii HOHHOTO OOMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX MOHBI: XJOPHI-, OPOMHUI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJPOKCH/I-NOHBI, KATHOHBI aMMOHHMSI, MAaTrHUS, KAJIbIHS, ATIOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), HUHKA

14

YMenue:




MPEJICTaBIATh Pe3yabTaThl OSKCIepUMEHTa B (opme BBIBOJOB,

14.1 JIOKA3aTeNbCTB, TPAPUKOB U TAOIUI[ U BBISBIATH IMIUPUUCCKUE
3aKOHOMEPHOCTH
YCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMBbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJAIIMMH B

MakKpoO- 1 MUKPOMHPE, 00BACHATH IMPUYIKUHDBI MHOFOO6pa3I/IH BC€IICCTB




INHEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecH. CriocoOBI pasziesieHus: cMecei

1.2

1.3

AToMBl M MONEKynabl. XHUMHUYECKHE 3JI€MEHTBl. CHMBOJIBI XUMHUYECKHX
9JeMEHTOB. [IpoCThIC U CI0KHBIE BENIECTBA.
Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX DIIEMEHTOB.

CreneHb OKHCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTeNbLHAss aTOMHAas Macca.
OrtHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 70151 XUMHAYECKOTO 3JICMECHTa

B COCIUMHCHHNU

1.5

1.6

KomnuecTBo BemectBa. Mok, MomsipHas macca. MoJisspHbIii 00bEM Ta30B.

B3anMocBs3p KOIM4eCTBa, MacChl M YUCIIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
®u3nyecKrue U XMMHUYECKHUE SBJICHHUS. XUMUYECKash Peaklus U €€ MPU3HAKH.
3aKOH COXpAaHEHHS MAacChl BEIIECTB. XUMUUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

2.1

Ilepuognueckuii 3akoH. Ilepmonnueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICI MOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIIBI 2JICMCHTA

2.2

CTpOCHI/IC aromoB. CocTaB aTOMHEIX AACP. H30T1OmnHI. SHCKTPOHBI. CTpOCHI/Ie
OJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XHMMHYECKHX DJIECMCHTOB

[Tepuonnueckoit cucremsl [I.1. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kaius, Kalblus (pagdyca aTOMOB, JJIEKTPOOTPHUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COEIUHEHHUUA B
COOTBETCTBHUHU C TIOJIO)KEHHEM »dJIeMeHTOB B Ilepuoamdeckoil cucreme

CTPOCHUCM HUX AaTOMOB

CtpoeHue BemecTa

3.1

Xumuyeckass cBa3b. KoBaneHTHas (mosiipHass W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULIATETLHOCTh ~ XMMHUYECKUX  3JeMeHTOB. VIOHHas  CBS3b.

MeTtamnuueckas cBI3b




3.2

Tunbel kpucrammmyeckux pemeérok (aToMHas, HOHHas, MeTalIn4yecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxneimne MNpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnel u ux

COCIMHCHNS. Mertamisl U UX COCIUHCHUA

Knaccuukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUH: OKCHIIOB
(conmeobpasyromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
Hecoseo0pas3yrone; OCHOBaHMN (LIENOYM M HEPacTBOPUMBIE OCHOBAHUS),
KHCJIOT (KUCIIOpOJICO/IepKAUe W OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJiel (CpeIHUX U KUCIIBIX)

@u3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:

BOJZIOPOJIa, XJI0pa, KUCIOpPOo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

duszndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpusA, KaJlid, MarauAa U KaJblKsA, aJJFOMUHUA, KCIIC34a. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PSAI HAIPSKEHUN METAJIOB

dusnyecknue 1 XUMUYECKHIE CBOMCTBA BOAOPOIHBIX COGI[I/IHGHHIZ HEMCTAJIJIOB:

XJIOPOBOJIOPOJIA, CEPOBOAOPO/IA, aMMHUAKA

4.5

Ou3nyeckue U XUMUYECKHE CBOMCTBA OKCHIIOB HemeTamnoB: cepsl (IV, VI),
aszota(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(1V). [lonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

Xumnueckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpymn, muaka, meau(Il) u

xenesa(Il, II). [TonyyeHne OKCUIOB METAIIIIOB

XUMUYECKHE CBOMCTBA OCHOBaHUI U aM(OTEpHBIX MMIPOKCHIOB (Ha MpUMeEpe
TUAPOKCUIOB AJIIOMUHHMS, Kene3a, LuHKa). llomydenwe ocHOBaHUUM U
aM(}OTEpPHBIX THAPOKCUIOB

OO0mue XUMHYECKUE CBOMCTBA KHUCIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOTHOM,
CEPHHUCTOM, CEPHOU, a30THOM, (HochHOpHON, KpeMHUEBOH, YyrodbHOH. Oco0bIe
XUMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

[Tonyuyenue kucmor

OO6mume XxuMHUIECKHe CBOMCTBA cpenHux coiie. [lomyduenue coneit

4.10

[Monyyenne, coOupaHue, paclio3HaBaHHE BOAOPOJA, KHUCIOpPOIA, aMMHaKa,

YTJIEKHUCIIOTO Ta3a B JIaOpaTopuu

4.11

[TonyyeHnune amMmmHaKa, CEpHOM U a30THOM KUCIOT B MPOMBIIIICHHOCTH. O01mue

CITIOCOOBI IMMOJIYYCHH MCTAJIJIOB




4.12

I'enernueckas cBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

Xumudeckue p€aknuun

5.1

Krnaccudukanus XUMHYECKUX peaknuii 0 pa3InIHBIM PU3HAKAM: 110 YHUCITY U
COCTaBy YYacCTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMHUYECKUX YJIEMCHTOB

52

5.3

54

5.5

TernnoBoit 3¢ ¢dekT XUMUYECKON peakuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TePMOXUMUYECKHUE YPaBHEHUS
OKHCIUTENbHOBOCCTAHOBUTENbHBIE peakiu. OKUCIUTENN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKUCIEHMS M BOCCTAHOBJIICHHS.  ODJIGKTPOHHBIM  OajaHC
OKHCITUTEILHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 3eKTPOIUTHYECKON auccolanui. KaTuoHbl, aHUOHBI. DJIEKTPOJIUTHI
1 HedJIeKTPoJuThl. CUIbHBIC U c1abble ANeKTPOIuThl. CTENeHb TUCCOIaIuN
Peakiiuu nonHoro oomena. YciioBUsl MPOTEKAHUs PEaKlUii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPABHCHUS peaKHI/Iﬁ

XuMmus 1 OKpYyKaromiasa cpelia

6.1

BemecrBa u Marepuanbsl B IIOBCEJHEBHOM JKHM3HU 4YeloOBeKa. besomacHoe
HCIIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklUUid B J1abopaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHUYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyXKarolleil cpeapl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro MpPeaOoTBPAIICHHS
[IpenenpHas momyctumasi koHuneHTpauus BemectB (IIJIK). Porp xumum B
pelIeHUN JKOJOTUYECKUX TMpobieM. YcuiaeHue MapHUKoBOro »sddekra,

PaspymieHueC 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUN B
OBITY, MEIHIIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM Xo3zsiicTBe. [IpuMeneHue
METAIJIOB U CIUIAaBOB (CTaslb, YYT'YH, IIOpATIOMHUHHI, OpoH3a) B OBITY U
MIPOMBIIIIEHHOCTH UX coequHeHui. [ToHaTHe o Koppo3uu MeTaioB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

[IpupoaHble MCTOYHUKH YTIEBOJOPOJIOB (Yrojib, MPUPOAHBIN ra3, HE(Th),

MPOYKTHI UX MepepadoTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasgbHBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3THIEH, alleTUIIEH, TaHOJI, TIULEPUH, YKCYCHAs KUCIIOTA).
[onsiTue 0 OMONMOrMYecKy BaXKHBIX BEILIECTBAX: )KUPaX, OeJIKax, yIriIeBoJax — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢hopMysaM XUMHYECKUX COCTUHEHUN
7.2 Macchl (MacCOBOM) JTOJIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUSAM




YYEBHO-METO/INYECKOE OBECIHEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHb: YUCOHUK; S-€¢ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymo WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBerienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€ U3aHUE,
nepepadotantoe ["abpuensn O.C., Octpoymos U.I'., Cnaakos C.A.
AxknuonepHoe obiectBo «M3aaTensctBo «IIpocBemieHne»

METOANUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

NudpopmanimoHHO-METOANYECKOE TMCHhMO 00 0COOCHHOCTSIX MPENojaBaHus
yueOHoro npeamera « Xumus» B 2025/2026 yuebHOM rony
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

Meronnueckre peKOMEHIalluy 110 U3y4YEeHHIO TeMbl « OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMI B IIKOJIBHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya o v_r.pdf

Y4ebHO-MeToIMuecKoe 00ecreueHre MpoIecCoB MPENnoaBaHus XUMUH,
Oounosnoruu, (pU3MKK HA YPOBHAX OCHOBHOI'O OOILIETO U CPEAHETO OOLIETO
00pa3oBaHus ¢ BKIFOYCHUEM JIOTIOJHUTEIIEHOTO HHKCHEPHOTO KOMITOHEHTA

(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj; komponent.pdf

bank 3aganuii 17151 TEKyIIEro OIEHUBAHMS 10 Y4EOHOMY MPEAMETY « XUMUSD)

(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiva ooo .pdf

KonTekcTHble 3amaun. 3aianus K yueOHOMY Kypey «Xumusi». 8 kiace (2024
r.) https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya_2024.pdf

Metoanyeckue peKOMEH IAIMH 110 CO3JaHHI0 KIIACCOB TEXHOJIOTHICCKOTO H
€CTECTBEHHO-HAYYHOTO TIPOo(drIIel U KIIACCOB C YIITYOJICHHBIM U3yYECHUEM
MaTeMaTUKH, GU3UKH, XUMHH, OHMOJIOTHH B 00IIe00pa30BaTeIbHBIX
OpraHU3aIMsIX C UCTIOJIb30BaHUEM UH(MPACTPYKTYPHI, CO3JTAHHON B paMKax
HaluoHanbHOro npoekra «Oopazosanue» (Kpantopuymsl, [T-kyosl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

Meronnueckue pekoMeHnauuu. Opranuzanus B3aumoaeictaus “llkomna —
BY3 — npennpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh v_p 2025.pdf
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IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET
e BUBJIMOTEKA ILHOK https://mouypoxu.pd/
e [ JIOBAJI-JIAB https://globallab.ru/
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