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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHICNIMHM TMpenojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TpeOOBaHUM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DYHEPIETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIAJ] B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



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

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

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

CrpykTypa coaepKaHus MpOrpaMMbl MO XMMUU C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCET'O €CTECTBO3HAHNS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 BIEKTPOJUTUYECKON AHCCOUMAlMU BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPHUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOMCTB,
CTPOCHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHS U MTOIYYEHHS U3YyYaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM NIPUPOJbI, HIEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C NMPUBICYECHUEM 3HAHUN W3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3a1a4a
y4eOHOTro MpeaMeTa COCTOUT B POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUHN, TOCTYIHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIICCTB M XMMHYCCKUX PEaKIIHi, B
dbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPaBHUII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHUpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaoIlIer0o MHUpa, WCIOJb3ysl 3HAHWS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMUH, IPUMEHSITh UX TPU PEIICHUH MTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NeSITeIIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OO1ee 9rciio 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).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3SJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 0J11 XMMUYECKOTO 3JIEMEHTA B COCIUHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKash peakys U €€ MPU3HAKY.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukaus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOM IMOCYOMW, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cos meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOCHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENeH MOJIEKYI
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Okcunabl. [lpumenenue xkuciopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE pEaKkUWH. TOIIMBO: yroiab M METaH. 3arpsa3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B mpupo/ie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

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

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuM. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCaMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJTyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUA U
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozsmoxHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOCHUE 00Pa3II0B BEMIECCTB KOJIMUYESCTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbLIUEeM) (BO3MOXXHO  HMCIOJIb30BAHUE BHJIEOMATEpPUANIOB), HCCIIEIOBAHUE
00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau (1) ¢ pactBopom cepHON KUCIOTBI, KACIOT ¢ METalaMH, peaKkiui
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IHepuoauueckud 3axkoH u Ilepuoguyeckass cucremMa XUMHYECKHUX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3ytoT aM()OTEpPHBIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menaeneesa. Ilepuoasl u rpymnisl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepucTuka XUMHYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

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

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIHUX eCTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTIEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATUS: HAYYHBINH (DAKT, TMIIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

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

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. [lepuoanueckasi cucteMa XUMHUYECKHUX 3J1€MEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAITMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, MO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatue o xumuyeckoMm paBHoBecuu. DakToOpBI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEaKIUii ¢  HWCIHOJBb30BAHMEM  METOJa
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanuy. CHUIbHBIE U CIIA0BIE JIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHATHE O THApPONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICCTBHSL  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPOIPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKM TMPOTEKAHHMsS] pEeaKuuid HMOHHOro obOmeHa (oOpa3oBaHHME OcaJKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKINil (FOpEHUE, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMETaJlaMH, Lienoyamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbei. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucnaoTbl. CONMM CEepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha Cyiab(haT-HuOH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux QU3NUECKUEe U XUMUYECKHUE CBOWMCTBA, MpUMeHeHHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue U XUMHUYECKUE CBOWCTBA, MOJIYYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MpUpPOAe, (pu3nueckne 1 XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a TJI00aNTBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEILCKOM XO31CTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmenenne. CoequHeHus KpeMHuUs B ipupoje. O6mme npeactaBieHus 00 okcuae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. I[Ipobmembl 0€30macHOrO  MCHOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAHMs, OMBITHI, OTpa)xkarolre (PU3NUECKue M XUMUYECKHUE CBOMCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca 00YTIMBaHUs caxapa MmoJi IeUCTBHEM KOHIEHTPUPOBAHHON
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (DU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U HX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEeHHWE TMPU3HAKOB MX TNPOTEKAHUS, B3aUMOJACHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOTA3a, ITOJYYEHHE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHne SKCIEPUMEHTANBHBIX 3a7a4 MO Teme «BaHeulune HEMETAIUIbl U X
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenaeneeBa u ctpoeHusi atoMmoB. CTpoeHue MeTajuioB. MeTtamimyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBsl (CTallb, UyTYH, JIOPATIOMUHUMA, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U kanus). OKCUIbI U
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJEHUE B Npupoae. Pu3nueckue U XMMUYECKUE CBOMCTBA MAarHus U



KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HaXOXICHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, TUIPOKCHIBI M con kenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHUIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUs
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (Ill), menu (Il), HaGmomeHne M ommMcaHue IPOIECCOB OKpaIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieI0BaHuE aM(OTEPHBIX CBOMCTB FUAPOKCHIA ATTFOMUHHUS U
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/1au 1o Teme «BaxHeliue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBBl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M NMPU HM3YYEHHM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMU JJISI OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTEPHUAITHI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAIIMYECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yIOOPECHHS, MUKPO3JIEMEHTRI, MAKPOAJIEMEHTHI, TUTATEIHLHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA INPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMS XUMHUU B €IUHCTBE Y4EeOHOW H
BOCIIUTATEIILHOU JICATEIHPHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMH W JIYXOBHO-HPAaBCTBCHHBIMHU IICHHOCTSIMH, TPHHITHIMH B
o0IIecTBe MpaBWIaMH W HOPMAaMH TOBEIEHUS M CHOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITMAIN3AIINN 00yYaIOIIUXCSl.

JIMIHOCTHBIE  pE3yJNbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJICTBOBAThCS ~CHUCTEMOM IO3MTHUBHBIX IICHHOCTHBIX OpHCHTAlUHd W
pacIIMpEeHHE OMBITA JISATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
¥ HAyYHOMY HACIICIWIO, TIOHUMAHUS 3HAYCHHS XUMHUYCCKOW HAyKd B KH3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOW HWHGpOpMamuen o
NEPEIOBBIX JOCTHIKCHUSX W OTKPBITUAX MHPOBOM M OTEUSCTBECHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHUS:

NPEJCTABICHUS O COIHMAIBHBIX HOpMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHWH B KOJUICKTHBE, KOMMYHUKATHBHONH KOMITETEHTHOCTH B OOIICCTBECHHO
M0JIE3HOH, yd4eOHOMCCIIEIOBATEILCKOM, TBOPUECKON U IPYTHX BUIAX ACITEIHLHOCTH,
TOTOBHOCTH K pa3sHOOOpa3HOW COBMECTHOW NEATEIHHOCTH TIPH BBIOJHEHUU
y4eOHBIX, IMO3HABATEIBHBIX 3a/1a4, BBITOJHEHUHW XHMHUYECKUX DSKCIICPUMEHTOB,



CO37aHNM yU4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOTIOHUMAHHUIO ¥ B3AMOTIOMOIIIH
B MPOIIECCE ATON yueOHOU ACATEIHPHOCTH, TOTOBHOCTH OIEHWBATH CBOE MTOBEICHUE
¥ TIOCTYNIKM CBOWX TOBAPHINEH C MO3WIIMM HPABCTBEHHBIX M TPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIECTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TPECTABICHUS O BEIIECTBE M XUMHUYECKOW pEeaKIlnw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABIISIOIIHC
OCHOBY I TIOHUMAaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHsI MPUPOJBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHON CPEOid, O POJIM XUMHUU B TTIO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBEI, HAIIPaBJICHHBIC Ha IMOJTYYCHUE HOBBIX 3HAHHWM 10
XUMHUH, HEOOXOJMMBIE i OOBACHEHHUS HAOJI0Ia€MbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, MH()OPMAIMOHHOW W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM paloThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEHHMIO M TMO3HAHWIO, JHOOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHHWIO, TPOCKTHOM U  HMCCIIEN0BATEIBCKOM
JeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YEHUS B
JlabHEHIIEeM;

4) opmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 37I0pOBBIM 00pa3 *KWU3HH, OCO3HAHWE TOCIEJICTBUNA U
HETPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBuid O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPaKTUIECKOMY M3yUYEHUIO TTpodeccuii u Tpyia pa3InyHOro poja,
YBaXEHUE K TPYAY B Pe3yIbTaTaM TPYI0BOH IEITCILHOCTH, B TOM YHCJIC HA OCHOBE
NPUMEHEHUS  TPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIA  BBIOOD
WHIUBUyaJIbHON TPACKTOPUU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCcCUOHATBFHOM ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITHPOBATHCS B MPOGECCHOHAIBHON CPEJIe;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

HKOJIOTHYECKH TeJIeCO00pa3HOE OTHOIICHHE K MTPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHHMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0pasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTH COOJIIOJCHHUS



npaBui 0€30MACHOTO MOBEIEHNUS ITPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3yUYEHUU XUMUH, NI
pelIeHus 3a7a4, CBSI3aHHBIX C OKPY’Kalollel MPUPOAHON CPEeloH, AJis MOBBIIICHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJ00AJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJEM M IMyTel HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIBHOM,
KOMMYHHMKaTUBHON U COLMATbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATbBI

B cocraBe MeranpeaIMETHBIX pE3ylbTaTOB BBIACISAIOT 3HAYUMBIE JUIS
(bopMHpOBaHUS MUPOBO33pEHUA O0ILIEHAYYHbIE TOHATHS (3aKOH, TEOPHSI, TPUHIUII,
runore3a, (¢akr, CUCTEMa, NpPOLEcC, OHKCIEPUMEHT U JpPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX HpeaMeTax M IO3BOJISIOT Ha
OCHOBE 3HAaHUHN M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O LIETOCTHOMN
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PEryJIATHBHBIE), KOTOpbIE 0OECIeUnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYIIECTBIECHUIO Y4EOHOM
NEATEIBbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeiicTBUA:

YMEHUSL MCMOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUJIEHUSI MPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNATH UX XapaKTEpHbIE
IIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JPYTMMH IHOHSTHSMH), HCIIOJIb30BaTh
HOHSTUS JJI1 OOBSICHEHUS OTIENIbHBIX (PaKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMHM XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIIEACTBEHHbIE CBA3M MEXAY OOBEKTAMU H3y4YEHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, NENYKTHUBHbBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI U 3aKIIFOUEHHS;

yMEHUE TMPUMEHSTh B TIpollecce TNO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeo0pa3oBbIBATh MIMPOKO NPUMEHSIEMbIE B XUMHUH MOJEIbHBIC MTPEJACTABICHUS —
XUMHYECKUH 3HAaK (CHMBOJI JJIEMEHTa), XUMHYecKas (opMmyja M ypaBHEHUE
XUMHUYECKON peaklMy — MpU PelleHuH y4eOHO-TI03HABaTeNbHBIX 3aJa4, ¢ YUYETOM
TUX MOJIENBHBIX MPEJICTABICHUN BBISIBISTH U XapaKT€PU30BaTh CYLIECTBEHHbIE
IPU3HAKU U3YYaEMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUYECKUX PEAKIIHM,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
POTUBOPEYHS B U3YHUAEMBIX IIPOLIECCAX U SIBICHUSIX.

ba3oBble ucciaenoBaregbcKue 1eHCTBUA:



YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAY€CTBE HHCTPYMEHTA
MO3HAHMSI, & TAKXKE B KAUe€CTBE OCHOBBI /I (HOPMHUPOBAHMSI TUTIOTE3HI IO TIPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpUOOpPETEeHUE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOloJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €T0 Pe3yJbTaT, GOopMyIupoBaTh 0OOOIICHUS H
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpoJieNTaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHME BbIOMpaTh, AHAIW3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
pa3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, OJIYyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpXkaHUS, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KpUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE NPUMEHATh Pa3Iu4yHble METOAbl M 3alpOChl NPH MOUCKE U O0TOOpE
UHGOPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX IS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEECIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTi MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOT'O UCIOJIb30BAHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIBHO BBIOMPATh ONTUMANBbHYIO (DOpMY IIpeAcTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIIUSAMY,

YMEHHME HCIOJIb30BaTh M AaHAJNU3UPOBATh B Ipolecce Y4YeOHOH H
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBepPCcAIbHbIE YueOHbIe JeliCTBUS:

YMEHHS 33]1aBaTh BOMPOCHI (B XOJ€ Uaiora v (M) JUCKYCCUH) MO CYIIECTBY
oOcyxmaeMoi TeMmbl, (POPMYIMpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHON
NESTEIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALHUIO
pe3yJbTaTOB BBIMOJIHEHUS XMUMHUYECKOTO IKCIEpUMEHTa (71a00paTOpHOrO OIbITa,
1ab0opaToOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTpYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH  INPU  PELIECHUU
BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuil (00cyXaeHusi, oOMEeH MHEHHMSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHUCTBUM, OINPENEICHUE KPUTEPUEB II0 OLEHKE KadecTsa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
IIO3HABATENbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJIEpKaHusl, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHONM paboueill mporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAy4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOOBI
JNEUCTBUM, BHABl JCATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPHPETALNN, TPEOOPA30BAHUIO U IPUMEHEHHUIO B Pa3JIUYHbIX YUEOHBIX U HOBBIX
CUTYaLHSIX.

K koHiy oOyueHus B 8 kiacce npeMeTHbIe pe3ysIbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHSATUH: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOJHAs M HEOAHOPOAHAsSI), BaJICHTHOCTb, OTHOCUTEINIbHASL aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEITMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHCIICHUS, XUMHUYECKasi peaklus, KilacCU(pHUKalUs peaKIHil: peakuuu
COCIIMHEHHUs, pPEaKUWU pPa3jIOoKEHUs, PEAKUUU 3aMEIIECHUs, pPEeaKkUuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEIII0BOU AP (EKT peakiuu,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paauyc aToma,
XUMUYECKas CBS3b, MOJSPHAS W HEMOJISIpHAs KOBAJEHTHAs CBA3b, HOHHAs
CBA3b, HWOH, KaTHOH, AaHWOH, pPACTBOpP, MaccoBas JIOJsl BeIleCTBa
(IpolLieHTHasi KOHILIEHTpAIusi) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMMHYECKUX TIOHSITHH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJB30BAaTh XUMHUYECKYIO CHMBOJHKY JJIsI COCTaBIEHUS (HOpMYI
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e OMpEAENATh BAJICHTHOCTh AaTOMOB AJIEMEHTOB B OMHApHBIX COECIUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN M0
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbIica [lepuommyeckoro 3akona J[. WM. MeHneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTapo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuvaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)», Maneie U
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKHUX JIEMEHTOB (COCTaB U 3aps]i spa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHue UX MO0 JIEKTPOHHBIM CJIOSM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEIIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCTISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MAacCOBYIO JIOJTFO XMMHUYECKOTO »dJeMeHTa 1o (opMysie COCIMHCHWS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMUYECKOU PEAKIINH;

MIPUMEHSITH OCHOBHBIE OIEpPAIIMK MBICIUTEIBHOU IEATeIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, O0O00OIIeHHEe, CHUCTeMaTu3aluio, Kilaccudukaimio,
BBISIBJICHUE MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Y4YEHUS CBOWCTB
BEIIECTB M XHUMHUYECKHX PpPEaKLHil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUSI — HaAOJII0JICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

CJIEIOBATH MPABHUJIAM ITOJIH30BAHUS XUMHYECKOU MOCYA0U U 1a00paTOPHBIM
o0opyZoBaHMEM, a TaKXe mpaBuWiIaM OOpalleHHus C BEIIeCTBAMU B
COOTBETCTBUHM C HMHCTPYKIHMSIMH TIO BBIOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OMBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB



(Bopopoza M KHCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpPENEIEHHON
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCJIOT C MTOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHOon(TanenH, METUIOpaHK

U Jpyrue).

K xoH1y 00yueHus B 9 Ki1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUSI, XUMUYECKasi peakirsi, XMMUYECKasi CBs3b, TEILUIOBOM 3P heKT
peakiuy, MOJib, MOJISIpPHBIM ~ 00BEM,  PacTBOp,  BJICKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEaAKIHUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pPEaKIINH,
OKHCJIUTENb, BOCCTAHOBUTEb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(OTepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, VMOHHAaA,
METAJTNYECKas ), KpUCTAIIMYECKas pEIIETKA, KOPPO3US METAILIOB, CIIABBI,
CKOPOCTh XMMHUUYECKOM PEaKLHH, NPEACIBbHO JIOIYCTUMas KOHLEHTPaLUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHU U
IIPUMEHSATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILCHUM;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pPA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCAWHEHUU 1o ¢dopmyrnaMm, BHI XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsJl MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IMOHUMAHWE: OINHUChIBATH U XAPAKTEPU30BATH
Tabnuunyo Gopmy Ilepuogndeckoid CUCTEMbl XHUMHUYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynma (b-rpymma)», manbie u OonbIMe MMEPUOABI, COOTHOCHTH
0003HaYeHN s, KOTOPBIC UMEIOTCS B IEPUOIMIECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oO0Ilee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX TI0



AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MECHCHHH
CBOMCTB 3JIEMEHTOB W HMX COCAMHEHUHN B TpelesaX MayblX NMEPHOJI0B U
TJIABHBIX TIOATPYIII ¢ y4ETOM CTPOCHHUS UX aTOMOB;

KJIacCU(DHIIMPOBATh XUMHUYECKHE DJIEMCHTHI, HEOPraHUYCCKHE BEIIECTBA,
XUMHYCCKUE PEaKIUU (TI0 YUCIY W COCTaBy YYACTBYIOIIMX B PEaKIIHH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME W CHENU(DPHUICCKHE XUMHUYCCKHEC
CBOMCTBA TPOCTHIX M CIIOXHBIX BEIIECTB, IOJATBEPXKAass OIMCAHUC
puUMepaMH MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTAaBJISITh YPAaBHEHUS JJICKTPOJUTHYCCKON UCCOIUAIIANA  KHUCIIOT,
IIeJI0Uel M COJICH, MOTHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIMi HOHHOTO
oOMeHa, ypaBHEHUS pPEaKIMi, TOATBEPKIAIONINX CYIIICCTBOBAHUE
TEHETUYECKOM CBS3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa dTUX PEaKIIH;
IIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XUMHYCCKUX TIPEBpaIlCHU B Pa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCCOBYIO JIOI0 XHMHYECKOrOo JjieMeHTa 1o ¢GopMysie COSIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMUYECKON PEaKIINH;

COOJTI0IaTh TIPaBUIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYA0H 1 Tab0paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHuss C BEIIeCTBAaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yTriaeKkucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaUeCTBCHHBIN COCTAaB Pa3TUIHBIX
BCII[ECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapbonat-, docdar-, cunukar-, cynbdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MPUMEHSTh OCHOBHBIE OIIEPAIliH MBICIIUTEILHOMN JIEATeILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000ITICHIE, CHCTEMAaTHU3aITNIO, BEISIBIIEHNUE PUYUHHO-
CJICICTBEHHBIX CBSI3€H — JJIT M3YYCHHS CBOWCTB BEIIECTB M XUMHUYECKUX
peakiii, €CTECTBEHHO-HAYYHBIE METO/ABl IO3HAaHWS — HaOII0ICHHE,
U3MEpeHHE, MOJICIIMPOBAHUE, SKCIICPUMEHT (peabHbIM U MBICIICHHBIN ).






TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne i/m = HammeHoBaHMe pa3/ieioB U TEM NPOTrPaAMMBbI

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/ibHbIE PecypChl

Beero KP  IIP

Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
11 XuMus — BaxkHasi 00J1aCTh €CTECTBO3HAHUS U IPAKTUYECKOMN 5 2 https://m.eds00.ru/YNVIX660G

JEATENILHOCTH YEJIOBEKA
1.2 BerectBa 1 XUMHUYECKUE PEAKIHH 15 1 https://m.edsoo.ru/ONNXR1VFOQ
Utoro no pazneny 20
Paznen 2. BaxHeiiline nmpeacTaBUTe M HEOPraHUYEeCKHUX BElECTB
2.1 Bo3ayx. Kucnopon. ITousitre 06 okcuaax 6 https://m.edso0.ru/D5BORTY30
2.2 Bonopoz. [ToHsiTHE 0 KUCTIOTaX U COMSIX 8 1  https://m.eds00.ru/5D61JZ6PS
2.3 Bopa. PactBopsl. [ToHsTHE 00 OCHOBaHHSIX 5 1 1 | https://m.edsoo.ru/M13I15KJBM
2.4 OCHOBHBIC KJIaCChl HEOPTAaHMUYESCKUX COCTMHEHHN 11 1 1  https://m.edsoo.ru/0OTSASMOWT
Hroro no paznery 30

Pasnen 3. llepuonnyeckuii 3axkon u [lepuoguyeckasi cucreMa XuMHYECKUX 3j1eMeHTOB /1.

Xumn4deckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHTEIbHbIE PeaKIuu

N. MenneneeBa. CTpoeHue aTOMOB.

Hepuozmqecm/lﬁ 3aKOH 1 Hepnozmqecxas[ CcUCTEMa XUMHYCCKHNX

3.1 7 https://m.edsoo.ru/TCBJBVWFZ
anemenToB Jl. V1. MenzaeneeBa. CtpoeHue atoma

3.2 XumMudeckas cBsizb. OKHCITUTENBHO-BOCCTAHOBUTENBHBIC PEAKITUU 8 2 https://m.edsoo.ru/F6AOCAB8DPF

Htoro no pazneny 15 https://m.edsoo.ru/LRYWBJPES

PesepBHOe Bpemst 3 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 5



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

9 KJIACC

Ne

/o HaumenoBanue pa3aesioB U TEM IIPOrpamMmabl

Pa3nea 1. BemecTBo U XuMH4YecKHe peakiun

KoaudecTBO 4acoB

Bcero KP  IIP

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

1.1  IloBropenue u yriybieHne 3HAaHUK OCHOBHBIX Pa3IEiIoOB Kypca 8 Kiiacca 5 1 https://m.edsoo.ru/EQETUT35Z

1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIIHii 4 https://m.edsoo.ru/AFN4LWG7U

1.3 | DnekTposMTHYECKas AUCCOLMAIMS. XUMHUYCCKHE PEaKIlii B PACTBOPAx 8 1 1 | https://m.edsoo.ru/KODUR50VV

Utoro no pazneny 17

Pa3pen 2. HemeTa/sibl M HX COeTUHEHU ST

2.1  OOmas xapakTepucTuka XuMuaeckux eMeHToB VIIA-rpynmesl. ["amorens 4 1 | https://m.edsoo.ru/ZTN1F700l

29 OOm1ast xapaKTepUCTHKA XUMHUYECKUX d1eMeHTOB VIA-rpynmsl. Cepa u eé 6 hitps://m.edso0.ru/P3DHMEBO9
COCIMHEHUS

23 OO1m1ast xapakTepUCTHKa XUMUUYECKHX 3JIeMeHTOB VA-rpynnsl. A30T, Gpocdop 7 1 https://m.eds00.ru/NVOXDOUX2S
U UX COCJIMHCHHUSI

24 Obmas XapaKTePHCTHKA XAMIIECKHX SIIEMEHTOB IVA-rpynmel. Yriaepon u 8 1 2 hittps://m.eds00.ru/JPI200VIX
KPEMHUH U X COCIMHEHHUS

Hroro no paszneny 25

Pa3nea 3. MeTa/liibl M HX COCANHEHUS

3.1 | OOGuue cBOWCTBAa METAJIOB 4 https://m.edso0.ru/GHV2L6NJ8

3.2  Baxueiimme METAIUIBI U UX COCIUHEHUS 16 1 2 | https://m.edsoo.ru/EFKQW9HZI

Hroro o pazueny 20

Paznea 4. Xumus 1 oKpysKamomas cpeaa

4.1 ‘ BemecTBa 1 MaTepuabl B XKU3HH YEI0OBEKa 3 ‘ ‘ https://m.edsoo.ru/TENBWEF7Y

Hroro o pasueny 3

PezepBHOE Bpemst 3 \ \ https://m.edsoo.ru/FY5RY75R9

OBIIEE KOJIMYECTBO YACOB ITO [IPOTPAMME 68 4 71



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KoaM9ecTBO YaCOR Hara DJIeKTpOoHHbIe U pPOBbIE
n/_n Tema ypoka U3y4YeHusi 00paszoBaTeJbHbIC PeCypChl
Bcero  KP 1P

1 BHGII)IG:IEZITZTaXHMHH. Poie xuMuu B )XKU3HH denoBeka. Tena u 1 hitps://m.eds00.ru/L62DS2CZR

2 TTousTue o MeTomax MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/9ZJAEW050
[TpakTrueckas padota Ne 1 «I[IpaBuia paboTsl B

3 naboparopun ¥ IpUEMBI 0OpaIIeHHs ¢ 1a00paTOPHBIM 1 https://m.edsoo.ru/L5EW4353D
000pyIOBaHUEM

4 YucTteie BemecTBa u cMecH. CriocoObI pasiesieHus: cMecei 1 https://m.edsoo.ru/6TME21FW8

5 [TpakTrueckas padora Ne 2 «le?»,I[CJ'IeHI/Ie cMmecel (Ha 1 httos://m.eds00.ru/K3LS5MCRY
IIpUMepEe OYUCTKU TTOBAPEHHON COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edso0.ru/BLS04WTBS

7 ;fjlzhhilgt;igiﬂe 3JIEMEHTHI. 3HAKH (CHMBOJIbI) XUMHUYECKUX 1 https://m.edsoo.r/AH3DADNAX

8 [IpocTeie u clnoXKHBIE BEMIECTBA 1 https://m.edso0.ru/DXJBSTJ95

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 https://m.eds00.ru/IMOBJ3QZ5

10 3aKOH ITOCTOSIHCTBA COCTABA BEIIECTB. XMMHUUECKas 1 https://m.edsoo.ru/IMCA9EEXE
¢dbopMyna. BaneHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB

1 OmoenTem Mo acen. Oniocuteiias i Atps:m ecso0 rPIZPCIMDX

12 MaccoBast 101 XUMHYECKOTO dJIEMEHTA B COSINHEHNN 1 https://m.edsoo.ru/GHV58QMVE

13 KonunuecTtBo BemectBa. Mosb. MosnsipHast macca 1 https://m.edsoo.ru/368UNL5Y?2

14 DU3NYECKUE U XUMUAYECKUE ABIEHUA. XUMUYECKasl PeaKius 1 https://m.edsoo.ru/YZM8S6ATH

15 IIpu3Haku U ycioBuUs MPOTEKAHUs XUMUYECKUX PEAKLUN 1 https://m.edso0.ru/N6DVNJIKQ5

16 3aKOH COXpaHEHUsI MAaCChl BEIIECTB. XUMUYECKUE 1 https://m.edsoo.ru/M8DSAIHVM

ypaBHEHHUS



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
https://m.edsoo.ru/IMC496FX6
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https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM

Brrancnenus KOJIMYCCTBA, MAaCChl B€UICCTBA 110 YPABHCHUAM

17 » 1 https://m.edsoo.ru/LUY9U3EQE
XUMHUYECKHUX PEaKLMH

18 Knaccuukanus XuMu4eckux peakiuii (CoeInHeHHs, 1 https://m.eds0o.ru/L4807LAGB
pasIoKeHUs, 3aMeIeHUsI, 0OOMEHA)

19 M. B. JJomoHOCOB — y‘IeI:IBII/I-BHLII/IKJ'IOHeI[I/ICT. O0001enne 1 https://m.edsoo.ru/PLIWARH3AB
U CUCTEMAaTU3alNsl 3HAHUN

20 Konrtponsnas padora Nel o teme «BemecTBa u 1 https:/m.eds00.ru/ONG2SNERU
XUMHUYECKHE PEaKLIUN»

21 Bosziyx — cmec rasos. Coctas Bosnyxa. Kucnopox — 1 https://m.edsoo.ru/ XONONRN1P
3JIEMEHT U mpocToe BemecTBo. O30H

29 dusnueckue U XMMUYECKHUEe CBOMCTBA KMCIOpoa (peakLuu 1 https://m.edsoo.r/FBSLIRKMB
okucieHus, ropeaue). [lonstue 06 okcugax

23 Crioco0pl MotyueHus: KUCI0po/ia B J1abopaTOpUH U 1 https://m.edsoo.ru/NVJWBEA2RD
IpOMBIIUIEHHOCTH. [IpuMeHeHune kuciopoia
TennoBoit 3¢ ekt XuMUIECKO peakiuu, MOHITHE O

24  TepMOXUMHYECKOM ypaBHEHHH, 9K30- M SHIOTEPMHUECKUX 1 https://m.edsoo.ru/PNMKJZHKX
peakuusax

o5 Tormnugo (HedTh, yroias U MeTaH). 3arpsi3HeHUE BO3/1yXa, 1 httos://m.eds00.ru/USNY5UUW?
CIOCOOBI €T0 MPETOTBPAIICHHS

26 [TpakTrueckas padota Ne 3 o Teme «HOJ‘I}”IGHI/IG u 1 https://m.eds0o.ru/5516UHX3R
coOupaHue KUCIOPOAa, U3yUEHHE ero CBOMCTB»

97 Bonopon — snemeHT u mpocroe BemecTBo. Haxoxaenue B 1 https://m.eds0o.ru/MWD392ACWE
IpUpOJIE

28 du3ndyecKkue 1 XMMUYECKHE CBOICTBA BOJOPO/Ia. 1 https://m.eds0o.ru/0SZ28459R
[Ipumenenue Bogopoaa

29  IloHsATHE O KUCIIOTAX U COJSIX 1 https://m.edsoo.ru/TMWNIVC43

30  CrocoObl mOJTy4eHHs BOJIOPOJIa B J1a00paTopun 1 https://m.eds00.ru/C9TO9UCIP

31 [TpakTrueckas padota Ne 4 o Teme «HOJUIytIeHI/Ie u 1 httos://m.eds00.ru/SS3WAX33K
coOupaHue BOJIOPO/1a, U3YUEHUE €TO CBOWCTBY

32  MonsipHblii 00bEM Ta30B. 3aKOH ABOTaIpo 1 https://m.eds00.ru/M3KSO1QDQ



https://m.edsoo.ru/LUY9U3EQE
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Brrancnenus O6’béMa, KOJIMYECTBA BEIICCTBA ra3a 110 €1o

33 i 1 https://m.edso0.ru/MXGOY304M
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH 00bEMY

34 Breruncnenus 061,61\51.013 rasoB 110 paBHEHUIO PEakiui Ha 1 https://m.eds0o.ru/9T OBAXABY
OCHOBE 3aKOHA O0BEMHBIX OTHOLICHHH ra3oB

35 dusnyeckre 1 XUMHYECKHAE CBOMCTBA BOBI 1 https://m.edsoo.ru/7TAOGFZK4R

36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKAaTOpaX 1 https://m.edsoo.ru/IXB2W6IVL

37 Bopa xak pactBoputess. HachllieHHbIe 1 HEHACHIIIICHHBIE 1 https://m.eds0o.ru/MKHXPOFHA
pacTBOpbl. MaccoBasi 7107151 BEILIECTBA B paCTBOPE
[IpakTuueckas pabora Ne 5 no reme «lIpuroroBnenue

38  pacTBOpOB C ompeeIEHHON MacCOBO JToJIeh 1 https://m.edsoo.ru/WXUKPAUOA
pPacTBOPEHHOTO BELIECTBAY

39 KonTponbnas padota No2 no teme «Kucnopoa. Bonopoa. 1 https://m.eds00.ru/JM7935DRY
Bona»

40 Oxcunel: cocTaB, KiacCU(PUKALNS, HOMCHKIIATypa 1 https://m.edsoo.ru/5TFSJINAY

a1 [TosrydeHre M XUMUYECKUE CBOWCTBA KHCIOTHBIX, OCHOBHBIX 1 https://m.edsoo.ru/8JAZIYWS2
1 aM(bOTEPHBIX OKCHJIOB

42  OcHoBaHUS: COCTaB, KJaccu(uKalus, HOMEHKIATypa 1 https://m.eds00.ru/5U397HU5C

43 [TonyyeHnue u XuMHUUYECKHE CBOMCTBA OCHOBaHUM 1 https://m.edsoo0.ru/GD9A28ROE

44 Kucnotsr: cocras, kinaccudukaims, HOMEHKIaTypa 1 https://m.edsoo.ru/Q6U4WEBK7

45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT 1 https://m.edsoo.ru/Z2GCRN45W

46 Comm (cpeaHHe):uHOMeHKnaTypa, CIOCOOBI MOJTyYEHUS, 1 https://m.eds0o.ru/JSNUIMOT]
XUMHUYECKHE CBOICTBA
[IpakTuueckas pabota Ne 6. Pemenne skcepuMeHTaIbHBIX

47 | 3agad o TeMe «OCHOBHBIE KJIACChl HEOPTaHUUECKUX 1 https://m.eds00.ru/58D13JF7V
COEUHEHUIN»

48 FCHCTI/ILICCIiaSI CBSI3b MEXKY KJIaCCaMH HEOPTaHMYECKHUX 1 https://m.eds0o.ru/YDS6ZRE3L
COCTUHEHU I

49 | O06o06meHue u cucTeMaTH3aIus 3HaHUu’ 1 https://m.eds00.ru/STBUOEEYN

50 KonrtponsHas padora Ne3 o reme "OCHOBHBIE KIacChI 1 https://m.edsoo.ru/AFA7IDULD

HEOPraHWYECKUX COeAMHEHUMN"



https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
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https://m.edsoo.ru/WXUKPAUOA
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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
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD

HepBI)Ie IIOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XHUMHYCCKHUX 3JICMCHTOB.

51 1 https://m.edsoo.ru/COV3CC214
[TonaTHe O Tpynmax CXOIHBIX 3JIE€MEHTOB

52 IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema 1 https:/m.eds00.ru/X9FINR3US
xuMu4eckux djaemeHnToB M. Y. MengeneeBa

53 [Tepuoapl, TpynIbl, MOATPYIIITHI 1 https://m.edsoo.ru/NQMWWJIRXN

54 Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tombr 1 https://m.edsoo.ru/IMUDOMR5H

55 Ctpoenue DMEKTPOHHBIX 000JI04€K aTOMOB 3JIEMEHTOB 1 https://m.edsoo.ru/T95YNVEB2
IIepnonnueckoii cucremsl 1. 1. Menneneena

56 XapakTepucTuka XUMHECKOTO JJIEMEHTA 110 €10 1 https://m.eds00.ru/Y IPO4AOMDX
nosioxkeHuro B Ilepuonunueckon cucreme 1. . Menneneena
3nayenue leproauueckoro 3akoHa U pa3BUTHSA HAYKU U

57 npaktuku. J[. 1. MenneneeB — yuéHblii, megaror u 1 https://m.edsoo.ru/SZD8XEQOP
rpaXJaHUH

58 PesepBHI,HV/I ypok. O0001IeHne ¥ cucTeMaTH3amus 3HaHuH / 1 https://m.eds0o.ru/ZCOTRPOBY
Bcepoccuiickas npoBepouHas paboTta

59 KontponbHast padora Ne4 o TeMe «CtpoeHue aToma. 1 hitps://m.eds0o.ru/FTIZFIOWF
Xumuueckas cBs3by» / Beepoccuiickas nmpoBepouHas pabora

60  DJIEeKTPOOTPHUIATETHLHOCTH ATOMOB XHMHUYECKHUX 3JIEMCHTOB 1 https://m.edsoo.ru/HZA110EDS8

61 HNonnas xumMuueckas CBs3b 1 https://m.edso0.ru/3SY1RJIKVI

62  KoBajieHTHas MoJsipHAs XUMHUYECKas CBSI3b 1 https://m.edsoo.ru/EOL3MT2AE

63  KoBajieHTHas HEMOJsIpHAsi XUMHUYECKasl CBA3b 1 https://m.eds00.ru/9YVR3FUXI

64 CreneHb OKUCIEHUS 1 https://m.edso0.ru/RA6CVXM6E6

65 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 https://m.edsoo.ru/ZXNCA7DOZ

66 OKuCIUTENU U BOCCTAHOBUTENH 1 https://m.edso0.ru/QPS46Z5PU

67 PesepBHblIil ypok. O600111€HNE U CHCTEMAaTU3allHsl 3HAHUH 110 1 https://m.eds00.ru/4RH7M35NE
teme «CTpoeHue aToMa. XUMHYECKasi CBSI3b»

68  Pesepsublil ypok. O0001IE€HNE U CCTEMAaTH3allMs 3HAHUH 1 https://m.edsoo.ru/7TDNRBZ948

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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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
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https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
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9 KJIACC

Ne KOaMIeCTBO YaCOR Hara DJIeKTpOHHbIe HU(pPOBbIE
n/_n Tema ypoka u3yueHusi o0pa3oBaTejbHbIe pecypchl
Bcero | KP np

1 Mepnommseckut saon. Mepuoniccian cnctevia umseoix -y Ptpsiim.edsoo rU/ECRKAGOAY

2 izlgglzsihi?;orclzg ;OI;II?(;I\};IGHCHI/II/I CBOMCTB XUMUYECKHX AJIIEMEHTOB 1 https://m.eds0o.ru/GNJPEROFB

3 Krnaccudukanus 1 HOMEHKIIATypa HCOPTaHUISCKUX BEIIECTB 1 https://m.edsoo0.ru/WTOIWRA2Q

4 Buibl XMMUYECKOH CBSA3M U THUIIBI KPUCTAUIMYECKUX PEIIETOK 1 https://m.edsoo.ru/UI4Y5CFRV

5 KOHTpf)JII)Haﬂ paborta Nel o teme «IloBTOpenue u yrinyOneHue 1 1 https://m.eds00.ru/J4X8ZN212
3HaHUU OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay

6 Eggg;l:gaﬁanm XHMITHECIIX PEAKIIIH 0 Pas IHHHbIM 1 https://m.edso0.ru/X8XAE7E2J

7 ITonsTre o ckopocTn XUMHUECKOH peakuuH. [TonsTue o 1 httos://m.eds00.ru/6VLXCYY7N
TOMOTE€HHBIX U T€TEPOr€HHbIX PEaKLUsiX
[TonsiTHe 0 XuMHUYecKOM paBHOBeCHH. DaKTOPBbI, BIUSAIOLIUE HA

8 CKOPOCTh XUMHUYECKOU PEAKLIUH U MTOJIOKEHUE XUMUYECKOTO 1 https://m.edsoo.ru/HAFH7NZNM
paBHOBECHS

9 OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKIINU 1 https://m.eds00.ru/648V11026

10 Ifgﬁ;ﬂoiiiiprHHTquCKOH mucconuanni. CUIbHBIE U CI1a0bIe 1 https://m.edsoo.ru/2KCYCLZ16

11 HoHHbIe ypaBHEHHsI peakui 1 https://m.edsoo.ru/VN2SBIN1R

12 XuMuyeckue CBOICTBA KHCIIOT U OCHOBAHMUI B CBETE 1 https://m.eds0o.ru/8HHBLYVX]
NPEJCTaBICHUNA 00 IEKTPOIUTHUECKON JUCCOLUAITIH

13 XuMuueckne CBOFCTBA COJEH B CBETE MPE/CTaBICHUH 00 1 httos://m.eds0o.ru/ETD50TSAG
ANEKTPOIIUTUYECKON TUCCOLMALIUU

14 [TonsiTe o ruaponmnse conen 1 https://m.edsoo.ru/9JFRAVESW

15 O06o001IeHNE U cucTeMaTU3alMsl 3HAHUI 1 https://m.edsoo.ru/FEEIZRMBG

16 [TpakTrueckas padota Ne 1. «Pemrenne skCiepuMEHTATBHBIX 1 1 https:/m.edsoo.ru/7VXTEHIT4

3agaq»



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
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
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https://m.edsoo.ru/7VXTFHJT4

Kontposbnas padota No2 o TeMe «JIEKTpOJIUTHIECKAs

17 1 https://m.edsoo.ru/9RKLZDNUX
arcconranusi. XUMUYECKUE PEakiiy B PaCTBOPaxX»

18 OOm1ast XxapaKTEpUCTHKA raJIoreHOB. XMMHUYECKHE CBOMCTBA Ha 1 https://m.edsoo.ru/NNYKYZF12
npuMepe XJiopa

19 Xnoposogopon. ConsiHas KUCIOTa, XUMUYECKUE CBOMCTBA, 1 https://m.eds0o.r/CWV/SHCD2M
MOJTy4YeHUE, TPUMEHEHHUE

20 [IpakTnueckas pa60Te‘1. Ne 2uno teme «IlosryueHnue consiHOU 1 https://m.eds0o.ru/PVEXIYWEG
KHCIIOTBI, U3y4eHHE €€ CBOICTBY

21 Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEaKLUi, €CITu OJUH 1 https://m.edsoo.ru/ABISHOTOF
W3 peareHTOB JaH B U30bITKE

22 O6mas xapakrepuctuka 31eMeHToB VIA-rpynmsl 1 https://m.edsoo.ru/VMWKERSEP

23 AJ'IJ'IOTpOl'[HE)Ie MOU(UKAIINH CEPBI. HaXO)vKI[eHI/Ie cephl U eé 1 https://m.eds00.ru/CX LOEUSPO
COEMHEHUH B IpHUPOJIe. XMMHUUECKUE CBOHCTBA CEPHI

24 | CepoBomopo/, CTpoeHHE, GU3HUECKHE U XUMUICCKUE CBOKWCTBA 1 https://m.edso0.ru/ECGX2B40W

o5 OKCE/II[I)I cepbl. CepHas KUCIIOTa, GU3UYECKUE U XUMHUECKUE 1 https://m.edso0.ru/ULRELCHHL
CBOWCTBa, IPUMEHEHHE
XUMHUECKUE PEaKIMH, JIeXKAIIHE B OCHOBE MPOMBIIIIEHHOT'O

26 croco0a MoJy4eHus: CEpHON KUCIOThl. XUMUYECKOE 3arpsi3HEHNE 1 https://m.edsoo.ru/H7FT3NON4
OKpY>KaroIlel cpesibl COeIMHEHUSIMU CEepBI

27 Beluncrienre MacCOBOM 10JIM BBIXOZA MPOAYKTA PEAKIIUU 1 https://m.edsoo.ru/HSJE186WN
OO01as XxapakTepucTrKa 31eMeHTOB VA-Tpynibl. A30T,

28  pacmpocTpaHeHHE B IpUpPOe, PU3NUECKUE U XUMUYECKHE 1 https://m.edsoo.ru/WAHRMB976
CBOMCTBA

29 AMMHaK, ero Gu3NIecKrue 1 XUMUIECKHE CBOWCTBA, ITOJTydeHHE 1 https://m.edsoo.ru/HZAYE5F13
U TIPUMEHEHUE

30 [IpakTruyeckas paQOTa Ne 3 mo reme «Ilonyyenne ammuaka, 1 https://m.edsoo.ru/JORPGAIE]
W3yYEHHE €ro CBOHCTBY

31 A3OTHas KUCII0Ta, €€ (U3NIECKHE U XMMHUYECKHE CBONCTBA 1 https://m.edsoo.ru/U2DYEDMYE
Hcnonp30BaHne HUTPATOB U COJIE aMMOHHS B KAUECTBE

32  MuHepalbHBIX YI0OpeHH. XUMHUECKOE 3arpsi3HEHNE 1 https://m.edsoo.ru/SHBKCIQCB

OKpY’KaroIlel Cpeibl COSTMHEHUSIMHI a30Ta



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
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
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https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

dochop. Oxcun pochopa (V) u pochopnas kuciora,

33 . 1 https://m.eds00.ru/GDQJSO3WP
¢du3nvecKre 1 XUMHUYECKHE CBOMCTBA, MOJTy4YeHHE

34 I/ICHOJIBE}O]EaHI/Ie ¢docdaros B KaueCTBE MUHEPALHEIX 1 https://m.eds00.ru/UAZ3HUB5V
ynoOpeHuil. 3arps3HeHue MpUpOHON cpeabl hocharamu

35 Yrnepon, PacTpOCTPaHEHNE B IIPUPOJLE, buznueckue u 1 https://m.eds0o.r/DWOMBSUUL
XUMHYECKHE CBOMCTBA
Oxcunpl yriaepoaa, ux Gpusnueckue 1 XMMUYeCKHe CBOMCTBA.

36 DKOJOTHYECKHe MPOOIeMbl, CBSI3aHHBIE C OKCHJIOM YTIIepoja 1 https://m.edsoo.ru/OXQAPGNCF
(V)

37  YrombHas KUCIIOTA U €€ COIH 1 https://m.edso0.ru/O0HQHD6IPA

38 [IpakTuueckas padora Ne 4 o Teme HonyquI:I'e YIIIEKUCIIOTO 1 https://m.eds0o.ru/G2HZXOGCS
ra3a. KauectBeHnHas peakius Ha KapOOHAT-MOH

39 [lepBoHaYaIbHBIE IOHATHUS 00 OPTAaHUYECKHUX BEIIECTBAX KaK O 1 https://m.eds0o.ru/30T1Z1097
COEIMHEHUSIX yriepo/ia

40 KpemHuuii u ero coequHenus 1 https://m.edsoo.ru/75JXNHO0I8

a1 [IpakTuueckas pabota Jifg 5. Pemienue skcrepruMeHTaIbHBIX 1 https://m.eds00.ru/O7ESDODTZ
3aja4 1o TeMe «BakHele HeMeTaubl U X COSAMHEHUS

42 KonTponbnas padota Ne3 no teme «BaxHeiine HeMeTauibl 1 1 https://m.eds00.ru/S8519UGH3
WX COCAMHEHUSD)
OO01as xapakTepuCcTHKa XUMUYECKIX HIIEMEHTOB — METAaJUIOB.

43 Merammueckas CBA3b U METAIUINYECKA KPUCTAILIINYECKAs 1 https://m.edso0.ru/XK1GYPCO1
peméTka. @U3NUeCKrne CBONCTBA METAJUIOB

44 XI/IMI/I‘IeCKI/IUe CBOWCTBA METAJIOB. DJIEKTPOXUMHUECKUH PsijT 1 https://m.edsoo.ru/Z7YRNPAEW
HaMpPsDKEHUH METAIJIOB
O6ure ciocoObl momy4yeHust MeTayuioB. CruiaBel. BeraucneHus

45 10 YPAaBHEHHSIM XUMHUYECKUX PEAKIUH, €CIIA OJNH U3 PEarcHTOB 1 https://m.eds00.ru/G54GDQI2D
COJIEPKUT IPUMECH

46  TlonsiTHe 0 KOPPO3UU METAIIIOB 1 https://m.edsoo.ru/4AFIGDOWOW

47 II{enouHbIe METAIITBI 1 https://m.edsoo0.ru/X1B4BPUW?2

48 Okcubl ¥ THAPOKCUIBI HATPUS U KU 1 https://m.edso0.ru/Q4DX0G3U9

49 [lemouHO3eMeNbHBIC METAIIIBI — KATbIHN U MarHUH 1 https://m.edsoo.ru/REOCDY0K6
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50 Baxueiinme coefMHEHNS KaJIbLIU 1 https://m.edsoo.ru/CJR96CMZA
51 O06006111eHre U cucTeMaTu3alus 3HaHU! 1 https://m.edsoo.ru/O5PXGGI1BE
52 JKécTKoCTh BOMIBI M CTIOCOOBI €€ YCTPaHECHHS 1 https://m.edsoo.ru/WFMBFTTTP
53 HPaKTHqCCKa;I Pa60Ta Ne 6 1o Teme "JKECTKOCTL BOALI U METOEI 1 https://m.eds0o.ru/NFLROKBS]
e¢ ycTpaHeHus
54 | AmomuHMM 1 https://m.eds00.ru/9ZJ8RD1TV
55 AMdoTepHbIE CBOMCTBA OKCHUIA M THIPOKCHIA 1 https://m.edsoo.ru/NI5K110J5
56  XKeneso 1 https://m.edsoo.ru/F20NJR5SR
57 Oxcupl, ruapokcu sl u conu sxenesa (1) u xenesa (111) 1 https://m.edsoo.ru/IRTUBLAMP
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1 https://m.edsoo.ru/NAON6HGKZ
59 [IpakTuueckas pabora Jifg 7. Perenne skcriepuMeHTaIbHBIX 1 https://m.eds0o.ru/ZN7GOOSMX
3a1a4 1o remMe «BakHeHIe MeTauTbl M BX COCTUHCHHS
Beruncnenus mo ypaBHEHUSM XUMHUYECKUX PEAKIIUi, €CITU OJTUH
60  u3 peareHTOB JlaH B U30BITKE WJIN COJEPKUT IMPUMECH. 1 https://m.edsoo.ru/AYD2HESIY
Beruncnenus MaccoBOM 10U BbIXOJA IPOAYKTa PEAKIUU
61 O0600611eHre U cucTeMaTu3alys 3HaHU! 1 https://m.eds00.ru/B8T9VTKOP
62 KonTponbnas pabota Ne4 mo Teme «BaxHeil1ne MeTalbl U UX 1 https://m.eds00.ru/703C804GN
COCTMHEHUS»
63 | BemectBa u MaTepuaibl B TOBCETHEBHOM JKU3HH YEIIOBEKA 1 https://m.eds00.ru/OFI32JMTO
64 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPeb 1 https://m.edsoo.ru/SANGYEYQI
65 Ponb xumMum B perieHnn SK0JIOrHYecKUX npodaemM 1 https://m.eds00.ru/18Q203Y 28
66  PesepBHblil ypok. O00O0IIEHNE U CUCTEMAaTH3AIMsI 3HAHUH 1 https://m.edsoo.ru/DT1BAS5U4
67  PesepBHblil ypok. O000II€HHE U CUCTEMATH3AIMs 3HAHU I 1 https://m.eds00.ru/P52TJZNXV
68  PesepBHblil ypok. O000IIEHNE U CUCTEMATH3AIMsI 3HAHUH 1 https://m.eds00.ru/TMK36TJZG
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KIIACC
Kon .
A p— IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATh 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHuA
pe3yJbTara
1 ITo teme: «IlepBoHavaIbHBIE XUMHUUECKHUE TTOHITHSI
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TIOHATHUH: aToM, MOJEKYyIa,
XUMHAYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS W HEOTHOPOJIHAs), BaJICHTHOCTh, OTHOCUTENbHAS aTOMHAas H
MOJICKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJISIpHas Macca,
11 MaccoBasl JI0Ji1 XMMHUYECKOTO 2JIEMEHTa B COCIMHEHUU, MOJISIPHBIH 00BEM,
XUMHAYECKass pPeaKlus, KIACCH(PHUKAIMIA pPEaKUWi: peakiuu COSAMHEHUS,
peaKiuu pas3loKEeHHs, PEaKlMu 3aMelleHUus, peakluuu OOMeHa, JK30- U
SHIOTEPMHUYECKUE PEAKIINH, TEIIOBOH YPPEKT peakuu, pacTBOP, MaccoBas
JI0J1s1 BemiecTBa (MpOIEHTHAsI KOHIIEHTPAIIMsI) B PaCTBOPE
12 WUTIOCTPUPOBATh ~ B3aUMOCBSI3b  OCHOBHBIX ~ XUMHUYECKHUX HOHjITI/IfI u
MPUMEHSTH OTH MOHSTHUS TIPU OMUCAHUH BEIIECTB M UX MTPEBPAIICHHUHA
13 MCTIONB30BATS XHMHUECKYIO CHMBOJIKY JUIA COCTABIICHIA ¢dbopmyI BemiecTB
U YpaBHEHUH XUMHUECKUX PeaKInn
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHMS MAacChl BEHIECTB, TOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsI, 3aKOHa ABOTaipo
1.5 OTIpeJIeNIATh BJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
16 KiIaccuuuupoBaTh  XMMHUYECKME peakuuud (0 YHUCIy U COCTaBy
' Y4acTBYIOUIMX B PEAKIMU BEIIECTB, M0 TEINIOBOMY 3P (DEKTY)
1.7 BBIUUCIISATH OTHOCUTENIFHYIO MOJIEKYJISIPHYIO H MOJISIPHYEO MacChI BEIIECTB
18 BBIUUCIIATE MAacCOBYIO JIOJI0 XHMHYECKOTO JJeMeHTa 1o QopmyIie
COEIMHEHUS,
1.9 BBIUUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTECTBCHHOHAYYHBIE METOJBl IO3HAaHWUS — HAOIIOJCHUE,
U3MEpEeHue, MOJICTIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbI U MBICIICHHBIH)
2 ITo Teme: «BaxkHelue npeacTaBUTEIN HEOPIraHUUYECKUX BELIECTBY
21 pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATUH: OKCHJ, KHCJIOTa,
OCHOBaHHE, COJIb
29 OTIpPEeNeNIATh TMPUHAUISKHOCTh BEIIECTB K  ONPENEIEHHOMY  KIIAcCy
coenHeHui 1o Gpopmynam
2.3 KJIAaCCU(UIIUPOBATH HEOPTAHUYECKUE BEIIECTBA
XapaKkTepu30BaTh (OMHUCHIBATh) OOIMIME XUMHUYECKHE CBOMCTBAa BEIIECTB
2.4 Pa3IMYHBIX KJIACCOB, MOATBEPKIas ONUCAHHE NMPUMEPAMH MOJEKYISIPHBIX
YpaBHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUH




2.5

IIPOTHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBUCHMOCTH OT HMX Ka4YC€CTBCHHOI'O
COCTaBa, BOBMOXHOCTU NPOTCKAHUA XUMUUCCKHUX HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX
YCIIOBUAX

2.6

2.7

3.1

CJIeZIOBATh MPaBHJIAM ITOJIb30BaHUSI XUMHUECKOW MOCYION W JIa0OPaTOPHBIM
o0opyJIOBaHMEM, a TakKe TpaBwiaM oOOpalleHus C BeELIeCTBaMH B
COOTBETCTBUH C HHCTPYKIIUSIMH 10 BHIITOJHEHHIO JTAOOPATOPHBIX XUMUYECKUX
OTIBITOB TI0 TOJIYYEHHIO M COOMPAHUIO ra3000pa3HBIX BEIIECTB (BOJOpOJa U
KHCJIOPO/a), TIPUTOTOBJICHUIO PACTBOPOB C ONPEICIEHHON MacCOBOW H0ei
pacTBOpPEHHOIO  BEIIECTBA, IUIAHUPOBATH M TMPOBOIAUTH XUMHUYECKHE
OKCHEPUMEHTHI 10 PAClO3HABAHHUIO DPACTBOPOB IIEJIOYEH M KHCIOT C
MTOMOIIBI0 UHANKATOPOB (JTaKMYyC, heHON(DTATCHH, METHIIOPAHK U IPYTHE)

IIPOBOJIUTH PACYETHI II0 YPABHEHUIO XUMUYECKOM pEaKIIUU

ITo Teme: «llepuonnueckuit 3akoH u [lepuoguueckas cucreMa XMMHYECKUX
snementoB JI. WM. MenpaeneeBa. CtpoeHne aTtoMoB. XUMHUUYECKas CBA3b.
OKHCIUTENTbHO-BOCCTAHOBUTEIBHBIC PEAKIIUI

PaCKpbIBATL CMBICII OCHOBHBIX XHUMHYCCKUX IMOHSTHM: AApO aroma,
BHGKTpOHHLIﬁ clIoM aToMa, aTOMHasit Op6I/ITaJ'IL, paanycC aroMa, XUMHYCCKasA
CBA3b, noJjrsipHas n HCIOJIApHad KOBaJICHTHAasA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HMOHHAA CBsA3b, HMOH, KaTHOH, AaHHOH, CTCIICHb
OKHUCJICHUA

3.2

KJ'IaCCI/I(i)I/IL[I/IpOBaTL XUMHNYCCKHNEC 3JICMCHTBI

3.3

3.4

3.5

3.6
3.7

OIMCBIBATh U XapaKTepru3oBaTh TabnuuHyto popmy Ilepuonudeckoii cucremsl
XUMHAYECKHX OJIEMEHTOB: pa3lIn4yaTh TOHSATHA «IJIaBHAs TOATPYIIa
(Arpynma)» u «mobounas noarpynna (brpymnma)y, «maibsie» U «O0nbLINe)
TIEPUOJIBI

packpeiBaTh  cMbici  Ilepmogmyeckoro 3akona J[.M. Menneneesa:
JIEMOHCTPHPOBATh TOHUMAHUE TEPUOANYECKON 3aBHCHMOCTH CBOICTB
XUMHAYECKHX 3JIEMEHTOB OT WX MoJiokeHust B [lepnonnveckoii cucreme

COOTHOCUTH 00O3HAUEHHUs, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas
cucreMa xumudeckux oanemeHtoB .M. MenzaeneeBa» ¢ YHCIOBBIMU
XAPaAKTCPUCTHKAMH CTPOCHHUA aTOMOB XHUMHUUYCCKUX 3SJICMCHTOB (COCTaB n
3apsia spa, o0IIee YUCIo IIEKTPOHOB U paciipeielieHUe UX M0 3JIEKTPOHHBIM
CII0SIM)

OIpPEACIIATh CTCIICHb OKUCJIICHUA 3JICMCHTOB B 6I/IHapHI)IX COCIUMHCHUAX

ONPCACIIAATE BHUJ XUMHUYECKOM  CBS3H (KOB&J’ICHTH&H u I/IOHHaH) B
HCOPTraHNYCCKUX COCANMHCHUAX

9 KIIACC

Kon
NpoBePSIeMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo Teme: «BCH_IGCTBO 1 XUMHYCCKad pCakusi»

11

pacKkpbeiBaTb  CMBICII  OCHOBHBIX  XMMHWYCCKUX MMOHSATHUH: pacTBop,
SJICKTPOJINTEI, HEBJICKTPOJINTEI, OJICKTPOJIUTHYCCKAA JUucconuanus,
pCakiun HOHHOTO O6MeHa, KaTaJm3aTtop, XUMHYCCKOC pPaBHOBECUC,
O6paTI/IMI>Ie n HeO6paTI/IMI)Ie pCaKkru, OKUCIIUTECIIbHOBOCCTAHOBUTCIIbHBIC




1.2

peaKkuuu, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHCICHUE M BOCCTAHOBJICHHE,
ajoTponwsi, aMpOTePHOCTh, XUMHUYECKasi CBsI3b (KOBaJCHTHAs, MOHHA,
MeTaJUIM4ecKas), KpUCTAJUIMYEeCKas pemeéTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakiuu

HIUIIOCTPUPOBATL B3aUMOCBA3b OCHOBHBIX XHWUMHYCCKUX HOHATHU |
IIPUMCEHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBJISITh YPABHEHHS JJICKTPOJUTHYCCKOM JIUCCOLMALIMUA  KHUCIIOT,
IeJI0uei U COJIeH, TTOJTHBIC U COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO
oOMmeHa

1.4
1.5

2.1

pacKpbIiBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX pEaKIUi
MIOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMHYECKON peaKIuu

[To temam: «Hemeramnbl u ux coeguHeHus» u «MeTamasl U X
COCTMHEHUS»

XapaKTepu30BaTh (OMUCHIBATH) OOIHME W crenuUUeCKue XUMUYICCKUE
CBOICTBA MPOCTBIX M CIIOXKHBIX BEIIECTB, IOJATBEP)KIasi OMUCAHHE
MpUMEpamMu MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHHUM COOTBETCTBYIOIIUX
XUMHUYECKUX peaKIui

2.2

2.3

2.4

2.5

COCTaBJIATh YpPABHCHHSA peaKHHﬁ, MNOATBEPKAAOIMINX CYIICCTBOBAHUC
TCHETHYSCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

MIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXHOCTM MPOTEKAaHUsI XUMHUUYECKHX IPEBPAIICHUN B Pa3JIMYHBIX
YCIIOBHSIX

CIENOoBaTh  MpaBWjaM  MOJb30BaHUA  XMMHYECKOM  TIOCYyIOW U
71abopaToOpHBEIM O0OpYIOBAaHUEM, a TakkKe TMpaBWiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBITOJHEHHUIO
1a00paTOPHBIX XHUMHUYECKUX OMBITOB IO TOIYYCHHI0 M COOMpPaHHIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

IPOBOJIUTH PEAKLIMH, TOATBEPKIAIOIIME KaYeCTBEHHBIN COCTAB pa3IMYHbIX
BEIIECTB: PACIO3HABAaTh ONBITHBIM ITYTEM XJIOPUA-, OpOMUJ, WO,
kapOoHar, ¢ocdar, cuiukar, cyib(ar, THIPOKCUIUOHBI, KATHOHBI
aMMOHUS, MOHBI HM3yYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB

ITo Teme: «XHUMHsI U OKPY:KAIOIIAsl CPENA»

3.1

3.2

pacKkpbIBaTh CMBICI OCHOBHBIX XxuMmudeckux mnostuil: [IJIK Bemecrtsa;
KOppO3Hsl METAJUIOB

MPUMEHSITh OCHOBHBIE OTIEpAIlii MBICIIUTEIBHOMN IEATEIbHOCTH — AaHATTU3 U
CHHTE3, CpaBHEHHE, 000011IeHNe, CUCTEMaTH3all1I0, BBISIBICHUE TPUYUHHO-
CJIEICTBEHHBIX CBS3€H — /AJI M3Y4YEHMs] CBOMCTB BEIIECTB U XUMUYECKUX
peaKlMii; ecCTeCTBEHHOHAyYHbl€ METO/Abl IO03HaHWS — HaOIIOJCHHUE,
U3MepeHne, MOIETUPOBaHUE, SKCIIEPUMEHT (pealibHbII U MBICIIEHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1
11

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

IIpenmer xumuu. Ponb XUMUM B KU3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u
BelecTBa. GU3NYECKUE CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIIECTB

1.2

1.3

[TonsiTue o Meronax mo3HaHusi B XxuMmuu. Yucrteie BemecTBa U cMecu. CriocoOsl
pa3aeneHus cmecen

ATOMBI U MOJICKYIJIBI. Xumu4deckue 3j1eMeHThl. CHMBOIBI XUMHUYECKHX DJIEMEHTOB.
[IpocTble u cioXHbIEe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

XuMuueckas Q)opMyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCUICCTB. OtHocuTtenpHas aroMHas Macca. OTHOCUTEIbHAS
MOJICKYJIIpHas Macca. MaccoBas 101 XUMHYECKOT'O JIEMEHTAa B COCMHEHUU

1.5

1.6

1.7

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoOCBsSI3b KOJIMYECTBa,
Macchl W 4YHCIa CTPYKTYpPHBIX €AMHHUIl BemlecTBa. Pacu€rel mo Qopmyrnam
XUMHNYCCKUX COGI[I/IHGHI/Iﬁ

Ou3nyecKue U XUMUICCKHE SIBIICHUS. XUMHUYECKask pEaKIvs v e€ PU3HAKU. 3aKOH
COXpaHEeHHMsI Macchl BemlecTB. Xumuueckue ypaBHeHus. Kraccuduxarms
XUMUYECKHUX peakiuii (COeTMHEHUS, PA3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYI0H, C MpaBUJIaMHU
pabotel B nabGopatopun U npuéMamMu oOpamieHMss ¢ J1JabOpaTOPHBIM
obopynoBaHWEM, H3Y4YeHHE W ONUcaHue (U3UYECKUX CBOWCTB 00pasIoB
HEOpPraHMYEeCKUX BeIeCcTB, HalOroaeHue pu3nyeckux (IiaBleHHe BOCKA, TasHUE
JbJa, pacCTUpaHuE caxapa B CTYIKE, KUTIEHUE U KOHJIEHCAIUS BOAbI) U XUMHUUECKUX
(ropeHue cBeuM, MPOKAIMBAHHE MEIHOW NPOBOJIOKH, B3aUMOJIEHCTBHE Meja C
KHUCJIOTON) SIBIEHUH, HAOMIOJEHWE M ONUCaHHE IPU3HAKOB IPOTEKAHUS
XUMHUYECKHX peakiuil (pa3nokeHue caxapa, B3auMOACHCTBUE CEPHONU KUCIIOTHI C
xjopunoMm Oapusi, paznoxenue ruapokcuna wmeau(ll) npu  HarpeBaHuu,
B3auMoJieiicTBue kene3a ¢ pactBopoMm coiu Meau(ll), m3ydenume crocoboB
pa3zeneHus cMmecedl (C TOMOIBIO MarHurta, (UIBTPOBAaHUE, BbIApUBAHUE,
TUCTWIIALMS, Xpomarorpadus), NpoBeJeHUE OYUCTKH ITOBapeHHOM COJH,
HaOJII0/IEHUE U OMHMCAHUE PE3YJIbTaTOB MPOBEICHUS OMbITA, WILTIOCTPUPYIOIIETO
3aKOH COXpPaHEHHUsI MacChl, CO3JIaHMe MOJIeNIel MOJIEKY (IapOCTEP KHEBBIX )

Baxueiiiine MNpEACTAaBUTCIIM HCOPTaHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmecws razos. CocraB Bozayxa. Kucimopoxn — 31eMEHT U mpocToe
BenlecTBo. HaxokaeHue kuciopoaa B mpupoje, (u3rueckue M XUMHYECKHe
cBoiictBa (peakuuu ropenus). Okcuzabl. Ilpumenenue kuciopoaa. CrocoObt
MOJIy4YeHUsl KHciaopoja B JadopaTopuud U MpomblnuieHHOCTH. KpyroBopot
Kuciopoaa B npupoae. O30H — aorponHast MoAM(pUKAIMS KHCIOPOoaa

2.2

TennoBoii 3 heKT XUMHUIECKOU peaKIui, TEPMOXUMUUYECKUE YPAaBHEHHS, IK30- U
OHJIOTEPMUYECKUE peakluu. TOIUIMBO: Yroib W METaH. 3arps3HEHHE BO3IyXa,
YCUJICHHE MApHUKOBOTO 3¢ (deKTa, pa3pyIieHHne 030HOBOTO CII0sI




2.3

Bonmopon — oanement u mpocroe BemecTBo. HaxokneHue Bomopona B IPHUPOZE,
(bu3uYecKre 1 XUMUYECKUE CBOMCTBA, IPUMEHEHHUE, CII0cO0b! omydeHus. Kuciorst
U COJIU

2.4

Monsipablii 00BEM razoB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusunueckue cBorcTBa BoAbl. Bona kak pactBoputens. PactBopsl. HachllieHHbIE
Y HEHaChILEHHbIE pacTBOpPbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 1oiis
BEIIIECTBA B PaCTBOpPE. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHUs. Posib pacTBOpOB
B MPUPOJIC U B KU3HU 4YelioBeka. KpyroBopoT Bojabl B mpuUpoje. 3arpsi3HEHHE
MPUPOIHBIX BoJ. OXpaHa U OYHCTKA MPUPOTHBIX BOJT

2.6

2.7

2.8

Knaccudukanmust Heopranmdeckux coeauHenuid. Oxcuapl. Knaccuduxanuys
OKCHJIOB:  coyieoOpasytomue (OCHOBHBIC, KHCJIOTHBIC, aM(OTEpHBIE) W
HeconeoOpazyomue. Homenknatypa okcugoB. Dusznueckue U XUMHUYECKHE
CBOMCTBa OKCHAOB. [loirydyeHne okcuaoB

OcnoBanus. Kinaccudukanuss o0CHOBaHHI: MIETOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. dusnueckue U XUMUYECKHE CBOMCTBA OCHOBAHHIl.
ITonmyyenue ocHOBaHUI

Kucnotel. Knaccudukauusa kuciaor. Homenknatypa kucinor. Pusnyeckue Hu
XAMHUYECKUE CBOMCTBAa KUCJIOT. Pan axktuBHoctu MeTaiioB H.H. bBexerosa.
[Tomryuenue KuCIoOT

2.9
2.10

211

Comu. Homenknatypa coneil. dusnyeckue M XMMHYECKHUE CBOMCTBA COJIEH.
[Tonyuyenue coiueit

T'enermueckas cBsI3b MCXKAY KilaCCaMH HCOPraHNYCCKUX COG)II/IHGHI/II\/’I

XVUMHYECKUH IKCIIEPUMEHT: KaYeCTBEHHOE OIpEIETICHUE COACPKAHUSI KUCIOpOaa
B BO3JyXe, NOJy4deHHe, coOMpaHue, pPACHO3HABAHHME W M3y4YEHHE CBOMCTB
KHUCIIOpOJia, HAOJI0/IEHUEe B3aUMOJAEHMCTBUS BEIIECTB C KUCIOPOJAOM U YCJIOBHUSA
BO3HMKHOBEHUS U MPEKpalleHUs TOpeHHs (1okapa), 03HaKOMIJIEHHE ¢ 00pa3LamMu
OKCHJIOB U OIHMCAaHUE HMX CBOICTB, IOJIyu€HUE, COOMpaHuE, pacrno3HaBaHUE U
U3y4eHHE CBOMCTB BoJIopoJa (TOpeHHe), B3aUMOJICHCTBHE BOAOPOAA C OKCHUAOM
meau(ll) (Bo3mMoXKHO McCnoNb30BaHNE BUAEOMATEPUAIIOB), HaOMIOAEHHE 00pa3IOB
BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOEHHOCTEH pacTBOpEHUs
BEUIECTB C pa3IM4YHONM pacTBOPUMOCTHIO, TIPUTOTOBJIEHHE PACTBOPOB C
ONPENCIEHHON MacCOBOM JOJIEM PAacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE
BOJBI C MeTajylaMu (HAaTpueM U KajublueM) (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), OINPEACICHUE PACTBOPOB KHUCIOT M WLIEJIOYEH C IOMOIIBIO
MHAMKATOPOB, HCCIEIOBaHUE O0pa3llOB HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX
KJIaCCOB, HAOJIOCHNE U3MEHEHUS! OKPACKH MHIMKATOPOB B PAaCTBOPAX KHUCIOT U
nienouel, uzydeHue B3aumozeiicTBus okcuga meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C METAJUIaMM, pEaKUUi HEHUTpaau3aluu, [OIy4eHHE
HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHHUE OJIHOTO METajula IPYrMM M3 pacTBOpa
COJIM, DPELIEHUE OHKCIEPUMEHTAIBHBIX 3azad No Teme «BakHellue Kiaccsl
HEOPraHUYECKUX COCAMHEHUN»

Ilepronnueckuii 3akoH U Ilepuoanueckas cuctrema XuMu4yeckux 3yemMmeHToB J1.1.

MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTEIHHO-
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

3.1

[lepBble MOMBITKY KJIACCH(PHUKAIIMKA XUMHUYECKUX 31eMeHTOB. [loHAaTHe 0 rpynmax
CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMENIbHbIE METAUIbl, IaJIOreHsbl,
UHEpPTHBIE Ta3bl). ODJIEMEHTHI, KOTOpbIe O00pa3yloT aMQOTEpHbIE OKCHUABI U
TUAPOKCHUIBI




3.2

3.3

ITepuonnueckuii 3akoH. [lepuoanueckas cucreMa XuMHUECKUX 3ieMeHTOB [[.U.
MenpeneeBa. Kopotkonepuonnas u anmuaHonepuoaHas ¢Gopmsl [lepuoamueckoit
cucrembl xumudeckux sieMeHtoB J[.M. MennaeneeBa. Ilepuoasl u rpynimsl.
Du3NUECKUi CMBICI MOPSIAKOBOTO HOMEPa, HOMEPOB MEPUO/Ia U TPYIIIHI JIEMEHTA

Crpoenue atomoB. CoctaB aromHbIX saep. M3oromel. Dnextponsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI04eK aToMOB MepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
IIepuomnueckoin cucremsl [I.MI. MenneneeBa. XapakTepucTuka XHMHUYECKOTO
3JIEMEHTA 10 ero nojoxeHuto B [lepuoanueckoil cucteme .M. Menaeneena

3.4

3.5

3aKOHOMEPHOCTH M3MEHECHMsI paJMyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAIIMYECKUX M HEMETAINIMYECKUX CBOMCTB I10 rpynaM U nepuoaam. 3HaueHUE
[Tepuognueckoro 3akoHa U Ilepuonuyeckod CHCTEMBl XUMUYECKUX DJIEMEHTOB
JUISl pa3BUTHs HAYKH U NpakTUKU. JI.J1. MeHneneeB — y4€HbIN U IpaskIaHUH

Xumuueckass cBs3b. KoBajeHTHass (MOJsipHAsT MW HEMOJSPHAsi)  CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenedb okwuciaeHUsA. OKHCIUTEILHOBOCCTAHOBUTEIIHLHBIE PCaKIu. Hpoueccm
OKHCJICHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUH HKCHEPUMEHT: H3yuYeHUE O0pa3lioB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJCHCTBHE THAPOKCHJA IMHKA C pPACTBOPAMU KHCIOT H
LICJIOYEH, MPOBEACHUE OIBITOB, MIUIIOCTPUPYIOLIUX INPUMEPBI OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pEaKLUi (TOpEHUE, pEaKluu pa3yIoKEeHUs, COSTUHEHMS])

KJIACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
BemectBo n xumunueckas peakuus. [ToBropenue

[Iepnonnueckuit 3akoH. Ilepuonnueckass cucreMa XMMHYECKUX 3ieMeHTOB J[.1.
MenpneneeBa. CrTpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KANINs, KaJbLU U UX COCINHEHUN
B COOTBETCTBUM C IIOJIOKEHHEM OJJeMeHTOB B Ilepuoaudeckoit cucreme u
CTPOEHHUEM HX aTOMOB

CrpoeHue BelecTBa: BUAbl XUMUYECKOM CBsI3U. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOM pEMETKH U BUAA
XxumMHuueckol cBsa3u. Knaccudukainus 1 HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB
(MexayHapoHas U TpUBHAJIbHAS). XMMHUECKHE CBOMCTBA BEIIECTB, OTHOCAIINXCS
K pa3Iu4HbBIM KjaccaM HEOPraHMYECKHX COCIWHEHHH, TE€HETHYECKas CBA3b
HEOPraHUYECKHUX BEILECTB

1.3

1.4

Krnaccudukanys XMMHUECKUX PEaKIMH MO pa3IuyHbIM IpHU3HAKaM (IO YHUCIy H
COCTaBy Y4YAacTBYIOIIMX B peEakIUH BEIIECTB, MO TemioBoMy 3¢ddekry, 1o
M3MEHEHHUIO CTETNEeHEeW OKHCIIEHUS XMMUYECKUX DJIEMEHTOB, MO 00paTUMOCTH, MO
YYacTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUECKHE pEaKLUU, TEPMOXUMHUYECKHE
ypaBHeHUs. [IoHsATHE 0 CKOPOCTH XMMUYECKON pEeaKun

[TonsitTue 06 oOpaTHMMBIX M HEOOPATUMBIX XUMHUYECKHMX peakuusx. [lonstue o
TOMOTE€HHBIX M TE€TEPOreHHbIX peakuusx. [IoHATHE 0 XMMHUYECKOM pPaBHOBECHHM.
@akTopbl, BIUAKOIIME HAa CKOPOCTb XHUMHMYECKOHW PEAaKLUU U  I0JIOKEHHUE
XMMHUYECKOTO PaBHOBECUSI

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcakuuu, BHGKTPOHHLIfI 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKkuu. CocraBneHue ypaBHEHUH
OKHCJIINTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C HUCIIOJIB30BaHUEM MeToaa
AJICKTPOHHOTO OajaHca




1.6

Teopust BAEKTPOTUTUYECKON ITUCCOUMAIMU. JIEKTPOJUTHI W HEIECKTPOJIHUTHI.
Karvonsl, aHnoHbl. MexaHM3M AMCCOLMALIMM BEUIECTB C Pa3IMYHbIMH BHUIAMHU
xumuueckor cBs3u. Crenenp aucconuanuu. CUIbHBIE U cladble 3IEKTPOJMTHI.
Peakumn moHHOrO OOMEHa. YCIOBHSI MPOTEKaHWS pEaklIuid HMOHHOTO OOMeHa,
MOJIHBIE W COKpalléHHbICE HOHHBIE YypaBHEHUs peakuuil. CBONCTBAa KHCIIOT,
OCHOBAHUI U COJIEH B CBETE IIPEJICTABICHUN 00 JIEKTPOIUTHUECKON AUCCOLUALINH.
KauectBenHsle peakuinu Ha HOHBI. [loHsTHE O TMApPOIN3E coel

1.7

2.1

2.2

2.3

XUMHUECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX
PEIETOK HEOPraHMYECKUX BEIECTB — METAJNIOB M HEMETaJlIoB (Tpadura u anmasa),
CIIO)KHBIX BELIECTB (XJIOpUAA HATpHs); HCCIEA0BaHHE 3aBUCUMOCTH CKOPOCTH
XUMHAYECKON peakIMu OT BO3IACHUCTBUS PA3IMUHBIX (PAKTOPOB; HCCIIECAOBAaHUE
3JIEKTPOIIPOBOJIHOCTH PAacTBOPOB BEUIECTB, IIpoliecca AUCCOLMALMHM  KHCIOT,
miesioueid M conel (BO3MOYKHO HCIIOJIb30BAaHUE BUAEOMATEPUAIIOB); IPOBEICHUE
OIBITOB, WIIIOCTPUPYIOIIUX IMPU3HAKK HPOTEKAHUS PEAKIMA HMOHHOTO OOMEHa
(oOpa3oBaHmMe oOcagka, BBIICICHHE Ta3a, O0Opa3oBaHWE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEaKLUi
(ropeHue, peakluy pas3iokKeHUs, COCIMHEHUS); paclio3HaBaHUE HEOPraHMYECKHX
BEIIECTB C IIOMOINBIO  KAUeCTBEHHBIX peakIUil Ha HMOHBI; pelIeHue
OKCIICPUMCHTAJIbHBIX 3aJ1a4

Hewmeramisr u ux COCAMHCHUA

OO01as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
creneHu okucieHus. CtpoeHue U (pu3Muyeckue CBOICTBAa MPOCTBIX BEILECTB —
raJloreHoB. XHWMHYECKHE CBOMCTBA Ha MpuUMepe XJopa (B3aUMOJEUCTBHE C
MeTaJulaMH, HeMeTaljlaMH, Ienodamu). XiopoBoaopoa. CoisiHas KHUCIOTa,
XMMHYECKHE CBOMCTBA, MOJIydeHUE, TMpuMeHeHue. JleiicTBue xJjopa U
XJIOPOBOZOPOJa Ha OPTaHM3M YelloBeKa. BaxkHelIne XJI0puabl U UX HaX0XKIECHUE B
IpUpoie

Oomas xapakTepuctuka 31eMeHToB VIA-rpymnmbel. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3HUECKHe CBOICTBA MPOCTHIX
BEIIECTB — KUCIOPOAA U Cephbl. AJNIOTPONTHBIE MOJU(PHUKAIIMN KHUCIOPOAa U CEpPHI.
Xumuyeckue cBorcTBa cepbl. CepoBOOPO, CTpOEHUE, PU3NUECKUE U XUMHUYECKHE
cBoiicTBa. OKCHIBI CEpbl Kak IPEICTaBUTENM KHUCIOTHBIX OKcuioB. CepHas
KHCIOTa, (PM3MUECKre U XMMUYECKHEe CBOMCTBa (001Iue KaK MpeacTaBUTENs Kiacca
KUCIOT W crenuduueckue). XUMHUUECKHE pPEaKIMH, JIeKallue B OCHOBE
MIPOMBIIIJIEHHOTO croco0a moiydeHus cepHoil kuciotbl. Ilpumenenue. Conu
CepHOM KUCIIOTHI, KAUeCTBEHHAs peakius Ha cynb(ar-uoH. HaxoxaeHnue cepsl 1 e€
COCIMHEHUN B TIpupoje. XHUMHUYECKOE 3arps3HECHHE OKPYXKAKIIEH Cpelsl
COEMHEHUSIMH cepbl (KUCIOTHBIE TOXIU, 3arpsi3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI €ro NMpea0TBpalleHus

O6mas xapaktepucTrka 35eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUS. A30T, paclpocTpaHEHHE B IMPUPOJE,
¢busnueckre u XuMuueckue cBoiicrBa. KpyroBopot azora B npupozae. AMMUak, ero
¢du3nyeckre 1 XMMUYECKHe CBOMCTBA, Nody4yeHrue u npuMmeHenue. Conu aMMOHMS,
ux ¢pu3NYECKue U XMMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MolydeHue, (PU3nYeckrue M XUMHUYECKHe
cBOlicTBa (00mME Kak TIPEACTABUTENS Kilacca KHUCIOT W CHElUu(UUECKHe).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHWSI B KAU€CTBE MUHEPATbHBIX YI0OpEHUH.
XUMHUYeCcKOoe 3arpsi3HeHNE OKPYXKaloIIe cpebl COeTMHEHUIMHU a30Ta (KUCIOTHBIE
JOKH, 3arpsi3HEHUE BO3/1yXa, IOUBBI M BOJOEMOB)




2.4

2.5

®ocdop, amiorponHble Moaudukauu Gocdopa, (U3NUECKUE U XUMHUYECKHE
corictBa. Oxcun hocdopa(V) u GpochopHast kuciora, GU3NIECKHEe U XUMHUECKHUE
cBoiicTBa, moisydeHue. lcmnosnp3zoBanue QocdaroB B KadecTBe MHUHEPAIbHBIX
yaoOpeHuit

Oomas xapakTepucTuka 37aeMeHToB |V A-rpymmbl. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapaKkTepHble CTEMEHH OKUCICHHS. YTIIepoJ, auIOTPONHbIe MoAupUKaINH,
pacmpocTpaHeHue B MpUpoje, PU3ndecKrue U XUMHIECKHE CBOMCTBA. AJICOpOITHS.
Kpyrosopor yrnepoga B mnpupone. Oxcuabl yriaepoaa, uUx (¢GuU3MYECKUE U
XUMHUYECKHE CBOMCTBa, JIEHCTBHME Ha JKUBBIE OPraHU3Mbl, TOJIYYCHHE W
[PUMEHCHHE. DKOJIOTMYEeCKHe MPOoOJIeMBbl, CBsA3aHHbIe ¢ okcuaoM yriaepoma(lV);
TUIOTE3a MIO0ATFHOTO MOTEIUICHUS KJIMMAaTa; MapHHUKOBBIA 3 ¢eKT. YTonbHas
KHCIIOTa M €€ coid, X (PU3NYECKUE U XUMHUYECKUE CBOMCTBA, IMOJIyYCHUE H
npumeHenue. KauecTBeHHass peakuus Ha KapOoHaT-uoHbL. Mcnosb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIINIEHHOCTH U CEIIbCKOM XO0351CTBE

2.6

[lepBoHayanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIUHEHUSIX
yriaepoaa (MeTaH, 3TaH, dTHJIEH, alleTUJIEH, 3TaHOJI, TJIULEPUH, YKCYCHas KUCII0Ta).
Wx cocra u xumudeckoe crpoenue. [ToHsaTHe 0 OMOIOrMYECKU BasKHBIX BEIIECTBAX:
KHpax, Oenkax, yriaeBoJax — M UX pOJM B XHU3HH dUelOBeKa. MarepuaabHOe
€MHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COECUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckne u XMMUYECKHE CBOMCTBA, MOJIYYEHUE U IPUMEHEHUE.
Coenunenus KpeMHus B nipupoe. O0mue npeacrabieHus 00 okcue kpeMuusi(1V)
U KpeMHHeBOH kuciore. CHIMKaThl, MX HCIOJIb30BaHUE B OBITY, MEAMILIUHE,
IIPOMBIIIIEHHOCTH. BakHeWIIne CTpPOWTEIbHbIE MaTepUaibl: KEPAMHKA, CTEKJIO,
1eMeHT, OeroH, kene300eToH. I[IpoGmeMbl 0e€30MacHOTO  HMCMOIb30BAHUS
CTPOMTENbHBIX MaTePUaIOB B IOBCETHEBHOM KU3HU

XUMUYECKUH JKCHEPUMEHT: HW3Y4YeHHE O0OpaslloB HEOPraHHMYeCKHUX BEIIEeCTB,
CBOMCTB COJISTHOM KHUCITIOTHI; MPOBEJCHUE KAUeCTBECHHBIX PEAKIIUNA HA XJIOPHI-HOHBI
U HaONIO/IeHHE TPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpaXKarouue (GU3NYecKue u
XUMUYECKUE CBOWMCTBA TaJOT€HOB U UX COEAMHEHUN (BO3MOXHO HCIIOIH30BAHUE
BHUJICOMATEPHANIOB); O3HAKOMJICHHE C OO0pa3lamMHu XJIOPHIOB (TaJOr€HU]IOB);
03HaKOMJIEHHE C 00pa3IaMH cephbl U € COeTUHEHUSIMU (BO3MOYXKHO HCIIOJIb30BAHNE
BUJIEOMaTEpHAIOB); HAOIIOEHUE Tpollecca OOYIIMBaHMs caxapa MoJ AeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJOTHI; HW3YyYCHHE XUMHYECKUX CBOMCTB
pa30aBIeHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAUeCTBEHHOW peaKkluu Ha Cynb(aT-
MOH U HaOIIOJIeHUe Mpu3HaKa e€ NMpPOTeKaHUs; O3HAKOMIIEHHE C (PU3MUEeCKUMHU
cBoiicTBamu azota, (ochopa W UX coenMHEHUN (BO3MOMXKHO HCIOJIB30BAHUE
BUJIEOMATEpHAIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX YAOOpEHUM; MOTyyeHHeE,
coOupaHue, paclo3HaBaHHE€ W W3Y4YCHHE CBOWCTB aMMHaKa;, TPOBEACHUE
Ka4eCTBEHHBIX PEAKIIMI HA HOH aMMOHUS U (ocdaT-uOH U U3yICHUE MPU3HAKOB UX
MPOTEKAHUs, B3aUMOJEHCTBUE KOHUEHTPUPOBAHHONW Aa30THOM KUCIOTHI C MEABIO
(BO3MOXHO WCIIOJIb30BAaHUE BHJICOMATEPHAIIOB); M3y4YECHUE MoJenen
KPUCTAINIMYECKUX PemEToK anmasza, rpadura, QymiepeHa; O3HAKOMJICHHE C
MPOIIECCOM  aaCcOpOIUM PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHBOTa3a; MOMydyeHHe, COOMpaHue, paclio3HaBaHWE W W3YYCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEJCHHE KaueCTBEHHBIX peakluii Ha KapOoHaT- U
CWIMKAT-UOHbl W U3YYEHUE TNPHU3HAKOB HX MPOTEKAHHUSA, O3HAKOMIICHHE C
MPOAYKIIMEN CUIMKATHON MPOMBIIIJIEHHOCTH; pEIIEHUE 3KCIIEPUMEHTAIbHBIX 3a7a4
1o TeMme «BakHelire HeMeTaulbl U KX COCTUHEHUSD)

MerTaisl 1 uX COCIUHCHUA




3.1

3.2

OOmiasi xapakTepUCTHKa XUMHUYECKHX JIEMEHTOB — META/NIOB HA OCHOBAHUHU MX
nonoxkeHus B [lepuoanueckoi cucreMe xumuyeckux ieMeHToB [[. 1. Menaeneesa
U cTpoeHMs aToMoB. CTpoeHHe MeTaJlI0B. MeTamndeckast CBsI3b U METAIIIMYECKast
KpUCTAJJINYECKAsl pelI€TKa. DJIEKTPOXUMUUECKUM Psil HAIIPSHKEHUH METaJlJIOB

Ou3ndyecKkue W XUMHUYECKHE CBOHCTBA MeTaioB. OO0mmMe CrOCOOBI MONYYCHHUS
MeTa/uioB. [loHSATHE O KOPPO3WHM METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CriaBbl (CTanb, 9YyryH, TIOPATIOMUHHK, OpOH3a) M UX NPUMEHEHUE B
OBITY M TPOMBIIIICHHOCTH

3.3

3.4

3.5

Hlenouynsle Metayuibl: monoxeHue B Ilepuoanueckoil cucremMe XUMHUYECKHX
anemeHtoB JI.M. MeHneneeBa; CTpO€HHE MX aTOMOB; HAXOXKJICHHE B MPUPOE.
duznyecknue U XUMUYECKUE CBOICTBa (Ha mpumepe HAaTpus U Kamus). OKcuabl u
THAPOKCUIABI HATPUA U KaJIHA. HpI/IMeHeHI/IC IISJIOYHBIX MCTAJIJIOB U UX COGI[I/IHGHI/Iﬁ

[I{esrounO3eMENBHBIE METAUIBI MATHUNA U KaJIBLIMI: 1TOs0KeHue B [lepuognyeckon
cucreMe xumudeckux diemeHToB JI.MI. MeHpneneeBa; cTpoeHHE HX aTOMOB;
HaxoKJIeHHe B nnpupoje. Pru3ndeckrne 1 XUMUYECKHE CBOMCTBA MarHus U KaJIbILIMSL.
Baxuelimume coenHeHus Kanblus (OKCUI, THAPOKCU, con). KECTKOCTh BOABI U
CTOCOOBI €€ yCTpaHEeHHUs

AmoMuHui: nonokenue B Ileproaudeckoi cucreMe XUMUYeCKux ieMeHToB J[.M.

MeHﬂeneeBa; CTPOCHUC aTOMA,; HAXOXICHUEC B IIPUPOIC. dusnueckre 1 XUMUYECKHE
CBOMCTBA aJTIOMHUHMUS. AM(bOTepHLIe CBOMCTBA OKCHJIA U T HIPOKCHU A aJIIOMUHUS

3.6

3.7

XKeneszo: monoxenue B Ilepuonnueckoid cucreme Xumuueckux sinemeHToB J[.M.
MenzeneeBa;, CTpOeHHE aTroMa; HaxoXJIeHHe B mpupoae. Puszndeckue u
XMMUYeCKHe CBOMCTBa jxene3a. Oxcunabl, ruapokcuiasl u comu xenesa(ll) u
xene3a(lll), ux cocras, cBoicTBa U OTyYeHUE

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIICHUE ¢ 00pa3llaMHu METAJUIOB M CIUIABOB, UX
(bU3MYECKUMHU CBONCTBAMU; U3YYEHHUE PE3YIbTATOB KOPPO3IUH METAIIIOB (BO3ZMOKHO
WCIIOJIb30BAHNE BHJICOMATEPHAIIOB), OCOOEHHOCTEW B3aUMOJICHCTBUS OKCHIA
Kalbllisl M HaTpus C BOJOW (BO3MOXKHO HCIIOJIb30BAHHE BHEOMATEPHAIIOB);
WCCJICJIOBAaHNE CBOMCTB JKECTKON BOJIBI, MIPOIIECCa TOPEHUS JKejie3a B KUCIIOPOJe
(BOBMOXKHO  HCIIOJIb30BaHHE  BUJEOMATEPHUANOB); TMPU3HAKOB  MPOTEKaHUs
Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI (MarHusl, KaIbIUs, aTFOMUHNS, IIMHKA, skene3a(ll)
u xkeneza(lll), memu(ll); mabmiomeHue W omMHCAHHE TPOIECCOB OKPAIIWBAHUS
IUTAMCHH WOHAMH HATPHUsS, Kalusd W Kbl (BO3MOXKHO HCIIOJb30BAHHE
BUJICOMATEPHAIIOB); UCCIIEJOBaHKE aM(POTEPHBIX CBOMCTB I'MIPOKCH/IA ATFOMUHUS U
THJIPOKCHJIA IIMHKA; PEIIeHUE SKCIIEPUMEHTATBHBIX 33Ja4 1o TeMme «Bakuewmme
METaJUTbl U UX COCTUHEHUS

XUMHS U OKpY’Karollas cpesia

4.1

HosBrie MaTepuajibl U TCXHOJIOTUU. BemectBa u MaTCpHaJibl B MMOBCEAHEBHOM KU3HU
yeJloBeKa. XUMUS 1 3J0pPOBEEC. be3omacHoe HCITONIE30BaHKE BEMISCTB M XUMUUECKUX
peaKI_II/Iﬁ B 6BITy. HepBaH IIOMOIIb ITPHU XUMHUYCCKUX 0KOI'aX U OTPABJIICHUAX

4.2

OCHOBBI 3KOJIOTHYECKON T'PAaMOTHOCTH. XUMHYECKOE 3arpsi3HEHHE OKpPYXkKarolen
cpeabt IIJIK. Ponp XumuM B peIIeHUH SKOJOTHMUECKUX mpobiieM. Ilpupoansie
WCTOYHUKHU YTJIEBOJOPOAOB (Yyrojib, MPUPOAHBIN Ta3, HE(PTh), MPOAYKTHI HX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH

4.3

XUMHUYECKUN SKCIIEPUMEHT: H3ydeHHe 0Opas3loB MaTepHalioB (CTEKIIO, CILIABHI
METAJUIOB, TOJIMMEPHBIE MaTepHAaIIb)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT0
o01ero oopazoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

0 MO3HABAEMOCTHU SBJICHUU npupoabl, IOHUMAHHC 00BEKTUBHOM 3HAYMMOCTH
OCHOB XHMMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O €CTCCTBO3HAHUA,
KOMIIOHCHTAa 061_1_[6171 KYJIBTYPBI U HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH YCJIOBCKA B
YCJIOBUAX COBPEMCHHOI'O O6HICCTB8,; IMOHUMAaHUEC MECTa XUMHH CPEAU APYTrUx
CCTCCTBCHHbBIX HAYK

1.2

13

O Hay4dHbIX METOJIaX I[IO3HAHWSA, B TOM 4YHUCIE SKCIEPUMEHTAIbHBIX U
TEOPETUUECKUX METOAaX HCCICAOBAHHUS BEHICCTB U M3YUYCHHS] XUMHUYECKHUX
peakuuii; yMeHue MCIOoIb30BaTh MOJENHU IJIsl OOBACHEHUSI CTPOCHUS aTOMOB
U MOJIEKYII

o ctepax mpodeccHOHATLHON NEATEIhHOCTH, CBS3aHHBIX C XUMHEH W
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHUSAX XUMHUYECKON
HayKH, YTO MO3BOJUT OOydYaloIIMMCSl pacCMaTpuBaTh XUMHIO Kak cdepy
cBoel Oyaymiel mpodeccuoHaTbHON JESTEeIbHOCTH U CcIeNlaTh OCO3HAHHBIN
BBIOOpD XUMHUM KaK NpoQMIbHOIO NIpeaMeTa IpH Iepexoie Ha YPOBEHb
cpeaHero o01ero oopa3oBaHus

Bianenne cucremMol XMMHYECKMX 3HAHUM M YMEHHE NPHUMEHSATH CHCTEMY
XUMHUYECKHUX 3HAHWM, KOTOPasi BKJIIOYAECT:

2.1

BAKHEHIINE XUMHUYECKHE MOHATHS: XUMUYECKUH DJIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OAHOPOAHAs U HEOAHOPOIHAsS
CMECh, OTHOCUTEJbHBIE AaTOMHAas M MOJIEKYJSIpHAasE MaccChl, KOJMUYECTBO
BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISPHBIA OOBEM, OKCHJ, KHUCIOTa,
OCHOBaHHE, CONb (CPEeIHAA), XUMHUYECKas PpEeakiusi, pPeakluu COCIUHEHUS,
peaKiy Pa3IOKEHUs, PEaKIMyd 3aMEeIeHUs, peakiuu OOMEHa, TETUIOBOM
3¢ deKT peakiuu, YK30- ¥ JHIO0TEPMUIECKHIE PEAKIIUH, PACTBOP, MACCOBAs JIOJIS
XUMHYCCKOI0O JJIEMCHTAa B COCAMHCHUH, MACCOBasA MOOJA W MPOUCHTHAasA
KOHLIEHTPALIMS BEIIECTBA B PACTBOPE, SJIPO aTOMA, SJIEKTPOHHBIHN CJION atoma,
aTOMHass opOuTanb, paguyCc aToMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBS3b, AJIEKTPOOTPHUIATEIBLHOCTh, MOJISIpPHAsT W HEMNOJspHas
KOBAJICHTHAsA CBsA3b, MOHHAA CBA3b, MCTAJUIMYCCKAA CBA3b, KPUCTAIIIMYCCKAA
peméTka (aToMHasi, HOHHAsI, METaJUIMYecKas, MOJIEKYIIsIpHasi), UOH, KaTHOH,
AQHHOH, D3JEKTPOJUT U HEIIEKTPOJIUT, DJIEKTPOJIUTHYECKas IAUCCOLMAINS,
peaki HMOHHOTO OOMEHa, OKHCIUTEIhbHO-BOCCTAHOBUTEILHBIC PEaKIUH,
OKHCIIUTEh U BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAHOBJICHHE, SJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTHMBIE PEAKIMH, CKOPOCTh
XUMHUYECKOW peakimu, kataiuzaTtop, [IJIK, koppo3us meTamios, criiaBbl

2.2

OCHOBOITIOJIATalOIIME€  3aKOHbI ~ XMMHUHU: 3aKOH COXPAHEHUS  MAaccChl,
nepuoanueckuii 3akoH .M. MeHeneeBa, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH
ABorazipo




TEOPUU XUMHUH: aTOMHO-MOJIEKYJIIpHAsl TEOpUsi, TEOPHUS DIEKTPOTUTHUECKOMN

2.3
JIUCCOITHAIIIN
3 Brnanenue ocHOBaMM XMMHUYECKON T'PAMOTHOCTH, BKJIFOYAOILICH:
YMEHHE TIPABIIILHO UCIIOIF30BATh N3yUYEHHBIC BEIIECTBA M MATEPHUAIIBI (B TOM
YUCJIe MHUHEpPaJIbHBIC YyIOOpEHHS, METaUIbl W  CIUIaBbl, MPOJYKTHI
nepepaboTKU MPHUPOJIHBIX MCTOYHUKOB YTIIEBOJOPOIOB (YIS, PUPOTHOTO
3.1 rasza, HeTH) B OBITY, CEJILCKOM XO3SIMCTBE, HA MPOU3BOJICTBE M IOHUMAHHE
3HAUEHUS KUPOB, OEIKOB, YIIIEBOJOB JUIsI OpPraHW3Ma 4YeJIOBEKa; YMEHUE
MIPOTHO3UPOBAThH BIIMSHHUE BEIIECTB M XUMHUYECKHX IMPOIIECCOB HA OPTaHU3M
YeNIOBEKa U OKPYKAIOIIYIO TPUPOJTHYIO CPEIy
39 YMEHHE MHTETPUPOBATH XUMUYECKHE 3HAHUS CO 3HAHUSAMU JPYTUX YICOHBIX
MPEAMETOB
HaJU4Me OIbITa pabOThl C Pa3IMYHBIMH HCTOYHHKAMU HH(POPMAIMHU TI0
3.3 XUMUHY (HayIHAs] ¥ HAYIHO-TIOYJISIpHAs TUTepaTypa, CJI0BApH, CIPABOYHHKH,
HWHTEPHET-PECYPCHI)
yMeHHEe OOBEKTUBHO OICHUBAThH HMH(POpPMAIMIO O BEIIECTBAX, UX
3.4 MPEBPALICHUSIX U MPAKTUIECKOM PUMEHEHUH U YMEHUE UCII0JIb30BATh €€ [Is
pelIeHrs yaeOHO-TT03HABATEIIBHBIX 3a/1a9
Brnagenne ocHOBaMH MOHSTHIHOTO armapara W CHMBOJMYECKOTO SI3bIKA
4 XUMHUH JJI5 cOcTaBlieHUs (OpMyNl HEOpraHMYECKHX BEIECTB, yYpaBHEHUI
XUMHYECKHX peaklui; ocHoBamMH xumudeckoil HomeHknatypel (IUPAC u
TPUBHAIBHOI)
YMeHue o0BACHATH CBSI3b MOJOXKEHH dyeMeHTa B [lepuoanueckoil cucreme
C YHCTIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHMHUYECKUX IJIEMEHTOB
5 (coctaB u 3apsan sapa, oOIIee YHCIO SJISKTPOHOB), pacIpeneiIeHHeM
AJIEKTPOHOB TI0 YHEPTETHYECCKUM YPOBHSM aTOMOB TEPBBIX TPEX TEPHOJIOB,
KaJIus U KaJbIus
[IpencraBienre 0 MEPUOANMYECKONH 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
6 AJIEMEHTOB (pajuyc aroma, dJIEKTPOOTPUIIATEIIBHOCTH ), TPOCTHIX U CIOXKHBIX
BEIIECTB OT MOJOXKEHUs 31MeMeHToB B [lepuonuyeckoii cucreMe (B MalbIxX
MepPHOJIaxX U TIABHBIX MOTPYIIIAX) U JJIEKTPOHHOTO CTPOSHUS aToMa
7 YMmenue knaccuuuupoBath:
7.1 XAMHYECKUE DIIEMEHTHI
7.2 HEOPraHUYEeCKHEe BEIIeCTBa
7.3 XUMHYECKHE PEAKIIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh M CTETIEHb OKUCIIEHUSI XUMUYECKUX DJIEMEHTOB, 3apsiji HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAIUTMUECKON CTPYKTYPHI B COSTUHEHUSX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHCJIUTENIh M BOCCTAHOBHUTEIb
9 YMeHne XxapakTepu30BaTh (PU3NUECKre U XUMUYECKUE CBOWCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPOI, TpaduT, aiMa3, KpEMHUIH, a30T,
docdop, cepa, XJI0p, HATPHIA, KaTTNil, MATHUH, KaJIBIIUH, ATIOMUHUHN, KETIe30)
CIIO)KHBIX BEIIECTB, B TOM YHUCJIE UX BOJHBIX PAcTBOPOB (BOJA, aMMHAK,
9.2 XJIOPOBOJIOPO/I, CEPOBOIOPO/T, OKCHJIBI U THAPOKCH IBI MeTa/uioB I—-I1A rpymm,

amomunusi, menu (1), nmunka, sxenesa (11 u 1), okcuasr yrinepoaa (1l u 1V),




kpemuus (1V), azota u pocdopa (111 u V), ceprr (IV u VI), cepuucras, cepnas,
a30THCTast, a30THas, pochopHast, yroapHasi, KDEMHHEBAst KUCIIOTA U UX COJIN)

MPOrHO3UPOBATH U XapaKTEPHU30BaTh CBOKMCTBA BEILIECTB B 3aBUCUMOCTH OT UX
COCTaBa U CTPOCHMsI, IPUMEHEHUE BELIECTB B 3aBUCUMOCTH OT WX CBOMCTB,

93 BO3MOXXHOCTh TPOTECKAHWSI XHUMHUYECKUX MPEBPAMICHUH B Pa3IMYHBIX
YCIOBUSX
10 YMeHue cocTapisiTh MOJIEKYJISIPHbIE U MOHHBIE YPABHEHHUS PEaKLUl, B TOM
quClie:
10.1 peakiuii HFOHHOro 0OMeHa
10.2 OKHCIIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX XUMUYECKHE CBOWCTBAa HM3YUYEHHBIX KJIAccoB (TPYII)
HEOPTaHMYECKUX BEIICCTB
10.4 MTOATBEPIKIAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHue BIYUCIATh (IPOBOAUTH PAcUéThl):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJTIF0 XMMHUYECKOTO 2JIEMEHTa B COeIMHEHUU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 10 YpaBHCHUSM XWUMHYCCKHX PEaKIUW M HAXOIUTh KOJMYECTBO BEIIECTBA,
00BEM M MacCy peareHTOB WK MPOJYKTOB PEAKIIUU
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOTO TO3HaHUS (HaONIOJeHUEe, W3MEpeHHe,
121 IKCIIEPUMEHT, MOJCITUPOBAHUE) TMPU H3YYCHUU BEMIECTB U XUMHYECCKHX
SBIICHUW; yMeHHE C(OpMYIHpPOBaTh MPOOJIEeMYy U TPEIIOKUTh MyTH €&
pelIeHus
122 0e30macHOi pabOThl ¢ XUMHUYECKUMHU BEIIECTBAMH, XUMHUUECKOU MOCYI0N U
1a00paTOPHBIM 000pPYI0BaHHEM
mpaBwiiaMyd 0e30MacHOro OoOpalleHusi ¢ BEHIECTBAMHU, HCIOIb3YEeMbIMH B
MTOBCETHEBHOM KU3HU, TPABUIIAMH ITOBEJICHHS B IIETISIX COSPEIKESHUS 3T0POBBS
12.3 U OKpyXarolleil NpupoJHON cpenbl; MOHMMaHWe Bpeda (OMACHOCTH)
BO3JICHCTBUSI Ha JKWUBBIC OPraHU3MBI OIPEICIEHHBIX BEIIECTB, CIIOCOOOB
YMEHBIIIEHUS ¥ MPEJOTBPAILEHUS] UX BPEAHOTO BO3EHCTBHUS
13 Hanwune TpakTHYeCKWX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHHS
CIIEYIOIINUX XUMUYECKUX IKCIIEPHUMEHTOB:
M3y4YeHHE W OMucaHue (U3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C
13.1 (GU3MYECKUMHA M XUMHUYCCKHMH SIBJICHUSIMH; OIBITHI, HJUTIOCTPUPYIOIIHE
MPU3HAKU TPOTEKAHUS XUMUUYECKUX peaKIuid
13.2 u3yueHue crnocoOoB pa3eNeHus cMecen
MOJIy4eHUE KHCIOpOJa M M3YyUYEHUE €ro CBOWCTB; MOIYYCHHE BOJOpPOJAA H
13.3 W3YYCHHE €r0 CBOKWCTB; IOJydeHHE YIVICKHCIOTO Ta3a W H3Y4YCHHE €ro
CBOWCTB; MTOJyYCHUE aMMHaKa U U3YUEHUE €r0 CBOMCTB
134 MIPUTOTOBJIEHHUE PACTBOPOB C OMPEAEIEHHON MAaCCOBOM JI0JIEN pACTBOPEHHOTO
BelIeCTBa
135 MPUMEHEHHE HHIMKATOPOB (JTaKMyca, MEeTUJIOpaHka u (eHondTanenna) s

OTIpeIeJICHUS XapaKTepa Cpebl B pACTBOPAX KUCIOT U MIEIOUCH




HUCCIICAOBAHHUE M OIIMCAaHHEC CBOICTB HCOPraHMYCCKUX BCIICCTB PA3JIMYHBIX
KJIACCOB; NU3YYCHHC B3aUMOCHCTBUS KUCIIOT C METajljlaMu, OKCHMJaMH METaJlJIOB,
PaCTBOPUMBIMHA W HEPACTBOPUMBIMH OCHOBAaHHSMH, COJIAMHU; IIOJIYUCHHUC

136 HEPaCTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUC OJHOr0O MCTa/la APYIruM U3
pacTBOpa COJIH; HCCICIOBAHUC aM(i)OTepHI)IX CBOMCTB TUAPOKCHUIOB
AJIIOMHMHHA U TUHKa
PEIICHUC DOKCICPUMCHTAJIBHBIX 3aJad IO TCMaM: «OCHOBHEIEC KIIACCHI

13.7 HCOPraHN4CCKUX COCHHH@HHﬁ)); ((SJICKTPOJII/ITI/I‘ICCKaH JUCCOoManus),

«BaxxkHeimme HeMeTalllIbl U UX COCAUHCHUD, « BaskHEHIIIE METaIUIBl U HX
COEIIMHEHUS

XUMHAYECKHE OSKCIIEPHUMEHTHI, WUTIOCTPUPYIOIINE TPU3HAKK IPOTCKAHHS
peaknuii MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIUH Ha MPUCYTCTBYIOIINEC B
13.8 BOAHBIX PAcTBOpPax HOHBL: XJIOPUI-, OpOMHI-, HOAUI-, CyTabdaT-, dhocdat-,
KapOOHAT-, CUJIMKAT-aHHOHBI, THIPOKCH/I-UOHBI, KATHOHBI AMMOHUSI, MarHus,
KaJIBIIHS, AIIFOMUHUS, Jkee3a (2+) u skenesa (3+), meau (2+), MHKa

14 VYwmenue:

NpEACTaBJIATh PE3YJIbTATHI 9KCIICPUMCHTA B (1)OpMC BBIBOJOB, 10OKa3aTCIbCTB,

141
rpaduKOB U TaOJHII U BBISIBIISTH SMIHMPUIECKHE 3aKOHOMEPHOCTH

yCTaHABIMBATh CBSA3M MEXIY pEaTbHO HAOMIOJAEMbIMU XUMUYECKHUMHU
14.2 SIBJICHUSIMU W TPOLECCAMH, MNPOUCXOIAIIMMU B MAKPO- M MHUKPOMHDE,
OOBSCHATH MPUYNHBI MHOTOOOpa3Hsl BEIIECTB

HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kox  IIpoBepsiemblii 3J1eMEHT COAEPKAHUS
1 ITepBOoHaYaIbHBIE XUMUYECKHE TOHATHS
1.1  Ywucrele BemecTBa U cMecH. CiocoObl pa3fieneHus cMeceit
19 ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIeMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie 1 cOXKHBIE BELIECTBA.
13 Xumnueckas ¢opmyna. BaaeHTHOCTP aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb
OKHCJICHUS
3aKkOoH TMOCTOSIHCTBAa cocraBa BemlecTB. OTHOcCHTeNbHass aTOMHas —Macca.
1.4 OtHOcuTenbHas MOJEKYJspHas Macca. MaccoBas 051 XUMHUYECKOTO JJIEMEHTa B
COETUHEHUH
15 KonmuyectBo BemiectBa. Monb. MomnspHas wmacca. MomnspHbeiii 00b€M  Ta30B.
B3aumocBsI3p KONMUYECTBA, MACChHI U YMCIIA CTPYKTYPHBIX €IMHHUIL BELIECTBA
16 ®uznyeckue U XMMUUECKHUE SBICHUS. XUMUYECKash peaklus U €€ MPU3HAKU. 3aKOH
COXPAHEHHUsI MACCHI BEIECTB. XUMHUUYECKUE YPAaBHECHHUS
2 IIepuonnueckuit 3axkoH u Ilepuonnueckas cucreMa XUMHUYECKHX diaeMeHTOB [I.M.
MenneneeBa. CTpoeHHE aTOMOB
Ilepuonnueckuii 3akoH. [lepumoandeckas cuctemMa XxuMuueckux siemeHToB JI.M.
2.1 Menneneesa. Ilepuoabl u rpymnmbl. Du3nyecKHil CMBICT HOPSAKOBOTO HOMEpa,
HOMEPOB NEpUOa U IPYMIbI JIEMEHTA




2.2

Ctpoenne aromoB. CocTtaB atoMHbIX saep. M3orombl. OnekTponsl. CTpoeHUE
AIIEKTPOHHBIX 000JI0UEK aTOMOB TEepBhIX 20 XUMHUYECKUX dNIeMeHTOB [lepronnyeckoii
cuctemsl /.M. Menaeneena

2.3

3.1

3.2

3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XUMHUYECKUX HJIEMEHTOB IEPBBIX TPEX
NEpPUOAOB, Kalus, KanblMs (paguyca aToMoOB, 3JIEKTPOOTPULIATEIbHOCTH,
METAJUINYECKUX U HEMETAIJIMUECKUX CBOWCTB) U MX COEMHEHUH B COOTBETCTBUU C
I10JIO’KEHHEM 3JIeMeHTOB B [lepuoinyeckoil cucTeMe U CTPOEHUEM MX aTOMOB

Crpoenue BemecTBa

Xumuueckass  cBi3b.  KoBanmeHnTHas  (moyisspHas W HEMNOJSIpHAsi)  CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 31eMEHTOB. MloHHas cBs3b. MeTamnueckast
CBSI3b

THUIBI KPUCTAIUIMUECKUX PEIIETOK (aTOMHAsI, MOHHASI, METAJUIMYECKAsl ), 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKH U BUAA XUMUYECKOU CBS3H

Baxueiimme npeacTaBUTENM HEOpPraHMYECKuX BemlecTB. Hemeramnsl u  ux
coenuHeHus. MeTasibl U UX COEAUHECHUA

4.1

4.2

Knaccudukanus u HOMEHKIATypa HEOPraHWYeCKUX COEAMHEHUN: OKCHIOB
(coeoOpasyrome: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIC) H HECOJICO0pa3yoIIue;
OCHOBaHUH (1IEN0YH U HEPACTBOPUMbBIE OCHOBAHUS); KUCIIOT (KUCIOPOICOIEpIKalIIe
1 OECKUCIIOPOIHBIC, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEAHUX M KUCIIBIX)

®du3nueckue U XUMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAIJIOB: BOJIOPOA,
XJIOpa, KUCIOPO/Ia, cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

dusznyecknue 1 XUMUYECKHE CBOMCTBA MMPOCTBIX BCUICCTB-MCETAJIJIOB: JIMTHS, HATPUA,
KajJusga, MarHusa ¢W KajJdblMs, aJIOMHUHUA, KEJIC3a. 3J’I€KTp0XI/IMI/I‘-IeCI(I/Iﬁ pan
HaHp}DKeHI/Iﬁ MCTAJlJIOB

4.4

4.5

dusnueckue M XHUMHUYECKHE CBOMCTBA BOJOPOJIHBIX COEIMHEHUH HEMETaJlIOB:
XJIOPOBOJIOPOJIa, CEPOBOAOPOA, aMMHUAKA

duznyeckue U XMMHUECKHe CBOMCTBa okcuAoB HeMeTaioB: cepsl (1V, V1), azota(ll,
IV, V), docoopa(lll, V), yraepoma(ll, 1V), kpemuus(lV). IlonyueHue okcumoB
HEMETAIIJIOB

4.6

4.7

4.8

Xummueckue cBorcTBa OkcH0B: MeTaioB |A—IIA rpynm, nka, memu(11) u sxenesa(ll,
I11). TTonyueHre OKCUIOB METAIIIOB

XWMHYECKHE CBOWCTBA OCHOBAHMK M aM(OTEPHBIX THAPOKCHUIIOB (HA TpUMEpE
TUAPOKCUIOB alFOMHUHUSA, Kene3a, IuHKa). [lomyuenue ocHOBaHUN W aM(pOTEPHBIX
TUJIPOKCHJIOB

OO0mue XUMUYECKHE CBOMCTBA KHCJIOT: XJOPOBOJAOPOJHOM, CEPOBOJIOPOIHOM,
CEpHUCTOM, CcepHOH, a30THOH, QochopHOl, KpeMHHEBOH, yroiabHOWU. OcoObie
XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOU KucaoT. [lomydenne
KHUCIIOT

4.9

OO6ume xuMHUYeckre cBoicTBa cpeHux coineil. [lomyuenue comneit

4.10

[Monyuenune, coOupaHue, pacrlo3HaBaHUE BOJIOPOJA, KHUCIOPOAa, aMMHAKa,
YIJIEKKUCIIOTO Ta3a B JIa00opaTopuu

411

[Momyyenne amMmmaka, CEpHOW M a30THOM KHCIOT B HpPOMBIIUICHHOCTH. OOImue
Croco0bl NOJTYyYEHHs METAJUIOB

412

I'ereTmueckas CBA3b MECXKOY KilaCCaMH HCOPraHUYCCKUX CO@I[I/IHGHI/Iﬁ

XUMHUYECKUE PEaKIuu




5.1

Knaccudukanus XUMHUECKUX peaklUMid MO pa3IUYHbIM MpPU3HAKaM: MO YHUCITY U
COCTaBy yYacTBYIOIIMX B PEAKIIUH BEUIECTB, [0 TEIIOBOMY 3(P(EKTy, M0 U3MEHEHHUIO
CTEIEHEN OKUCIIEHUS XUMUYECKUX AJIEMEHTOB

5.2

5.3

5.4

TennoBoii 3 PeKT XMMHUUECKOW peakluK, TEPMOXUMHYECKHUE YpaBHEHHS. DK30- U
SHAOTEPMUYECKHE peaku. TepMOXUMUYECKUE YpaBHEHUS

OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu. OKHUCIUTETd U BOCCTAHOBUTEIH.
[Ipoueccsl OKHCJICHUSA u BOCCTaHOBJICHUS. DIEeKTPOHHBIN OanaHc
OKHCJIMTEIbHOBOCCTAHOBUTEILHON PEAKLIUN

Teopust 3JIEKTPOIUTHYECKON Aucconuanu. KaTuoHbl, aHUOHBL. DJIEKTPOIHUTHI U
HeRIeKTpoNuThl. CUibHBIC U cllabble 21eKTPOIUThl. CTeneHb AUCCOIHAIN

5.5

Peakiuu noHHOr0 0OOMEHa. Y clI0BUs MPOTEKAHUS PEAKIIMA HOHHOTO 0OMEHa, IOJIHbIE
Y COKpAIlEHHBIC NOHHBIE YPABHEHUS PEAKIIMU

XuMus U OKpYyXKaromiasa cpeaa

6.1

BemectBa u Marepualbl B IIOBCEJHEBHOW JKM3HM 4YelloBeKa. beszomacHoe
UCTIOJIb30BaHUE BEIECTB M XMMHUUYECKUX peakiuii B abopaTtopuu u Obity. IlepBas
IIOMOLLb IIPYU XMMUYECKUX 0YKOT'aX U OTPABICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYsKarolel cpeabl (KUCIOTHBIE MOXKIH, 3arpsi3HEHUE
MOYBBI, BO3JyXa M BOJOEMOB), crocoObl ero mnpenorBpamienust IlpenenvHas
nomyctumasi  koHueHtpamus BemectB  (IIJJK). Ponp xumum B perieHun
HKOJIOTHYECKUX Mpo0IieM. Y cCHiIeHHEe TapHUKOBOTo 3 dekTa, paspylieHre 030HOBOTO
ciost

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B OBITY,
MEIUIIMHE, TPOMBIIUIEHHOCTH M CEIhCKOM XO3siiicTBe. [IpuMeHeHHne MeTaioB U
CIUTaBOB (CTalb, YyTyH, JIOPATIOMUHUNA, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH HX
coenuHeHui. [loHATHE O KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3aITUTHI UX OT
KOppO3uu

6.4

6.5

7.1
7.2
7.3

[TpupoaHbIe HCTOYHUKH YTIEBOJOPOOB (Yroib, IPUPOIHBIH ra3, HedTh), MPOAYKTHI
uX rnepepadoTku (OEH3UH), UX POJIb B OBITY U IPOMBIIUIEHHOCTH

[TepBoHavanbHBIEC IOHATHSA 00 OPraHUMYECKUX BEHIECTBAX KaK O COSAMHEHUSX YIiepoaa
(MeTaH, 3TaH, 3TWJIEH, allETWJICH, STAHOJ, TJIIMLEPUH, YKCycHas kuciora). [lonarue o
OMONIOTMYECKH BaKHBIX BEIIECTBAX: JKUpaX, OeNKax, YriaeBoJaX — U X POJH B JKU3HU
YyeJioBeKa

Pacuérrr:

o popMysTaM XUMHYECKUX COSTUHEHUHN

Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
M0 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-¢ U3aHUE,
nepepadotantoe ["abpuensn O.C., Octpoymos U.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

» Xumusi: 9-ii kiacc: 6a30BbIi YPOBEHb: YUECOHUK; S-€ U3JaHUE,
nepepadbotanHoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOJUYECKHUE MATEPHAJIBI IS YYUTEJIA

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

«Poccwiickas anekTponHas mkosay (resh.edu.ru, pasmen XuMun).

«EaunHoe comepskanue ob1ero oopazosanus» (€0ds00.ru).

«Dokchopa. Yueouuky» (foxford.ru).

«AKmacey (yaklass.ru).

«HHTepHeT-ypoKk» (interneturok.ru).



