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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBlicHAa Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHS OCHOBHOMU
o0pa30oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUs, MPEICTABIECHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (enepanbHOi paboyel MporpaMMbl BOCIIUTAHUS
U C y4€TOM KOHIICTIIMHM TPENoJaBaHus y4eOHOro mpeaMera «XuMHUS» B
oOpasoBaTelbHbIX Opranu3anusx Poccuiickoit deaepanuu.

[Iporpamma mo xumMuM Ha€T TPEACTABICHHE O IEJsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHHS W PA3BUTUSA OOYYalOUIUXCS CpEeICTBAMHU y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE peAMETHOE COJIepIKaHue,
MPENYyCMaTpPUBAET paclpeAelieHHe €ro o KiaccaM U CTPYKTYpPHpPOBaHUE IIO
paszenaM M TeMaM NpOorpaMMbl MO XHUMHH, OMNPENENIseT KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHH C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro MpoIecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouuxcsi, OMNpPENeNIseT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaraM OCBOSHUS OCHOBHOM 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOI'O OOIIIETO 0Opa3oBaHMs, a TakKe TPeOOBaHUMN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIHLHOM JEATEIBHOCTH OOYYAIOIIETOCs IO OCBOSHUIO
y4e0HOT 0 COJIep KaHUSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOW JUisi (hOPMHUPOBAHUS MHPOBO33PEHUS
0o0y4aromierocsi, €ro MpeAcTaBJICHU O MaTepuaIbHOM E€AMHCTBE MUPA, BAXKHYIO
poib WUrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMONPEBPAIECHUSX
SHEPrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npo0sieM YCTOMYMBOTO Pa3BUTHUSL UYEIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOH,
MUIIEBON U KOJOTHYECKON 0€30MacHOCTH, TPOOIIEM 3APaBOOXPAHEHHS.

N3ydyenune xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM i1 CaMOpasBUTUSA U
dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 0011el U (YHKIIMOHAIbLHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHON  JesiTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCHOHATILHON JeATeIbHOCTH;

3HAKOMHUT CO CHEIMU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TaroM B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH OOyJarolIuXCs;



CocoOCTBYET (POPMHPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B DKOJIOIMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBieHHUs B OOYyYEHHMM XUMHUU OO€CHEUMBAIOTCS CIEeUU(PUKON
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
a/IalITUPOBAaHHBIM OTpa)keHHEM 0a30BOW HAYKH XMMHUH Ha OINpe/eIEHHOM dTare e€
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOLIUMUCS CHUCTEMBbl MEPBOHAYAIBHBIX IMOHSATUNA XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHHM M HEKOTOPBIX OTHENbHBIX 3HAUYUMBIX MOHSITHI
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxona k e€ msydeHuro. CopepKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOU
peakiuu. OO0e O3TH CUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHLHUITY
MOCJIEIOBATEIHHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX IMPEACTABICHHIM
pPa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHU O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpelNCTaBICHUN 00 DSIIEKTPOIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHWA pacCMaTPHUBAIOTCI HAa OCHOBE SMIIMPHYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YPOBHS K JIpYrOMY, BBIOJHSS (PYHKIIMH OOBSICHEHUS U TPOrHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEM IIPAKTUYECKOTO IIPUMEHEHHUS U TIOJyYEHHUs N3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEJICTABICHUS O XMMUYECKOW COCTAaBILIFOLIEH HAy4YHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM IPUPOJIbI, IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOAaM
NIO3HaHUS B Hayke. M3ydeHue XMMHUU MPOUCXOIUT C MPUBICYECHUEM 3HAHUU W3
paHee U3yYEHHBIX Y4E€OHBIX NpeameToB: «OKpyxaromuid mup», «buomorusa. 5—7
Kiaccb» U «dusnka. 7 Kiacey.

[Ipy wu3ydyeHUHM XUMUU MPOUCXOAUT (OPMUPOBAHUE 3HAHUI OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENBHOCTHU YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHL. 3a/1a4ya
y4e0HOro ImpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMHUYECKUX 3HAHUM —
BaXHEHUIINX (DAKTOB, MOHATUN, 3aKOHOB U TEOPETUYECKUX TOJIOKEHUH, JOCTYIMHBIX
0000IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, S3blka HAayKH, B MPHOOIICHUU K



Hay4YHbIM METO/IaM IO3HAHUS NPU U3YUYEHUU BELIECTB U XMMHUYECKUX PEAKIUii, B
(opMUPOBAaHUU U PA3BUTHH [TO3HABATEILHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIFHON M y4eOHO-HCCIEA0BATEIHCKON AEITEILHOCTH, OCBOCHUH TMPaBHUII
0e301acHOro oopalieHust ¢ BEUeCTBaMH B IIOBCEAHEBHOM KU3HHU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOI'O OOILEr0o 0Opa3oBaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (opMUpOBaHHE MHTEIJIEKTYyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—  HampaBICHHOCTh OOydYeHHsT Ha CHUCTEeMaTHYecKoe MPHOOIICHHE
O0y4aroUmMXxcss K CaMOCTOSTENbHON IO3HABaTEIbHOM JAEATeNbHOCTH, HAYyYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMMUH;

— obecrnevueHne yCIIOBUN, CIIOCOOCTBYIONINX TPHUOOPETCHHUIO 00yJarOITUMUCS
OIbITa PAa3HOOOPA3HOM NEATENbHOCTH, IMO3HAHUS M CAaMOIIO3HAHUS, KJIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3UYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanue oOmEel (QYHKIUOHAIBHOM H €CTECTBEHHO-HAaYy4HOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSCHATH W OLEHUBATh SIBICHUS
OKPYKaIOILlIET0 MHUpa, WCIOJb3YySl 3HAHUS MU OMNbIT, MOJYYEHHbIE NPU H3y4ECHUH
XVMHH, TPUMEHATH UX MPU PEHICHUH TPOOIIEM B TOBCEAHEBHOM KU3HU U TPYIOBOM
NeSITeNIbHOCTH;

— (¢opmupoBaHHE Yy OOy4arOHmIMXCS TYMAHUCTHUECKUX OTHOIIEHUH,
NOHMMAaHHUs UEHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJOTUYECKU
IIEJIECOO0PA3HOr0 TMOBEAEHUS B OBITY W TPYIOBOM MACSATEIBHOCTH B ILENSAX
COXPaHEHUS CBOETO 3/10POBbS U OKPYKAIOIIENH TPUPOJHON CPENIbI;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGWMIIsl U HApaBICHHOCTU AAJbHEHIEro
o0yJeHus.

OO111ee 9nCIio 4acoB, OTBEIEHHBIX I U3yUEHUSI XUMUHU HA YPOBHE OCHOBHOT'O
oO1rero oobpazoBanus, cocranisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
Henenmo), B 9 kinacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOmax Mo3HaHUs B XUMUHU. YHCThIE BElIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumudaeckast opmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENbHAs aTroMHass Macca. OTHOCHUTENIbHAs
MOJIEKYJIIpHas Macca. MaccoBast JoJi1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3auMocBsi3b KOIMYECTBa,
Macchl W 4YHMCJIa CTPYKTYPHBIX €AMHMI] BemiectBa. Pacuérbl mo dopmynam
XUMUYECKUX COCTUHEHUH.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BellecTB. XUMHUYECKHMe ypaBHeHHs. Kiaccudukanms
XUMUYECKUX PEAKIUI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYHOM, paBuiaMu pabOThl B JaOOpaTOpUu U
npuéMamMu oOpaleHus1 ¢ JIabopaTOPHBIM 000PYTOBaHWEM, U3yYEHHUE U OMUCAHUE
du3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
¢usnueckux (IUIaBlI€HHE BOCKA, TasHHUE JIbJla, PACTUpPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAIMS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAOII0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pa3joKeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOUM KHCIIOTHI C XJIOPUJOM Oapus, pa3ioKeHHWE THAPOKCUAA
meau (Il) mpu HarpeBanuu, B3auMoaelCTBHUE XkKee3a ¢ pacTBopoM coiu meau (11),
M3YYEHHE CIIOCOOOB pa3fesieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
COJid, HaOJIOJIEHWEe W  ONHCAaHWUE  pe3yJbTaTOB  IMPOBEICHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(11apoCTEeP>KHEBBIX).

BaxHeiilue npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 2jeMEHT M IPOCTOE
BelecTBo. HaxoxkaeHue kuciopojga B mnpupoae, (GU3MYECKUE U XUMUUYECKHUE
cBoiictBa (peakiuu ropeHus). Oxcuzabl. [Ipumenenune xucnopoma. CrocoObl
MOJIYYCHUSI KUCTIOpOJla B JIaDOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
KHCJIopoJia B mpupojae. O30H — ajuioTpornHas MoAu(pUKaIus KUCIOpo/ia.



TemoBoil >¢gdekT XuMHUUECKON peakluu, TEPMOXHUMHUYECKHUE YpaBHEHWS,
9K30- U DHAOTEPMUUYECKHE pEaKIuu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, YCUJIEHHE MTAaPHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOT'O CIIOS.

Bonopon — anemeHT u mpocroe BemecTso. Haxoxienne Bo1opo/ia B IpUpoze,
bu3MYeCKre U XUMUUECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToTydeHus. KucnoTsl
U COJIN.

MounspHbiii 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YpaBHEHUSIM.

dusnveckue CBOMCTBA BOABL. Boma Kak pactBopurelnb. PacTBOphI.
HacellieHHble M HEHACBIIEHHbIE PacTBOPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBas 10511 BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTBOpoB B mpupojie U B KU3HU yenoBeka. KpyroBopor Bojabl B pupo/IE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeauHeHuid. Oxcuapl. Knaccudukanms
OKCHIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyromue. Homenknatypa okcuynoB. Duznueckue U XUMHUYECKHE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

OcHoBanus. Knaccudukanus OCHOBaHMH: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHud. HomeHknarypa ocHoBaHuil. PU3NYECKHE U XUMHUYECKHUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMI.

Kucnorsl. Knaccudukamus kuciaor. Homenknarypa kucinor. @usndeckue u
XUMHWYECKHEe CBOMCTBa KHCIOT. Psang axktmBHocTM MeTammoB H. H. bekerosa.
[Tonydyenue KucIor.

Comn. Homenknatypa coseil. PU3HUECKME U XUMUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJIETIEHUE COACPKAHUSI KUCIOPO/ia B BO3AYyXE, MONTYUYEHHUE,
coOupaHue, pacloO3HaBaHWE W M3YUYCHHUE CBOWCTB KHCIOPOJa, HAOIIOJACHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpanieHus ropeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3iiaMy OKCUJIOB U OMTMCAHUE
UX CBOMCTB, NOJyueHHE, cOOMpaHue, paclo3HaBaHUE U H3YyYECHUE CBOWCTB
BojAopoAa (ropenue), B3auMozeicTrre Bojioposia ¢ okcuaom meau (1) (BoamoxxHo
MCIT0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOJIIOIEHHE 00PA3II0B BEIIECTB KOJUYECTBOM
1 Monb, wuccienoBaHue OCOOCHHOCTEH pPACTBOPEHUS BEUIECTB C Pa3TUYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMPEAECIEHHOM MacCOBOM HOJIEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCICTBHE BOJbl C METAJUIaMU (HATpUEM H
KaJbliieM) (BO3MOXKHO  HCIIOJIb30BAaHHUE BHJICOMATEpHasoOB), HCCIEIOBAHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMYHbIX KJIAaCCOB, HAOJIIOIEHUE N3MEHEHUS
OKpacKH UHANKATOPOB B PACTBOPAX KUCJIOT U HIEI0YEH, U3YUEHUE B3aUMOICHCTBUS



okcuaa meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI, KAUCIOT C METa/llaMU, peaKIHii
HEUTpaIN3allM, IOJy4CeHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajljla APYTUM U3 pacTBOPA COJIH, PEIIEHHUE IKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME
«BaxHel1me KiIaccel HEOPraHUYECKUX COCTUHEHUI.

Ilepunonnuecknii 3axkoH u Ilepumognyeckas cucreMa XHMHYECKHX
jemeHToB JI. W. MenpgeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKH KIAaCCU(PUKALMK XUMUYECKUX 3jeMeHToB. [loHsrue o
rpynnax CXOOHBIX JJIEMEHTOB (ILEJOYHBIE M IIEJOYHO3EMEIbHBIE METAUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpPbIe 00pa3yoT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. Menneneera. Koporkonepuoanas u ammaHonepuoaHas Gopmsl [lepuogndeckoit
cucreMbl xumuuyeckux snemeHtoB . WM. Menneneesa. Ilepnonsl u rpynmsl.
@U3NYECKHUN CMBICI MMOPSIKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTroMHBbIX siaep. M3oTomnbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DIJIEMEHTOB
Ilepnonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTa 10 ero noyioxenuto B [lepuonnueckon cucreme 1. . Mennaeneena.

3aKOHOMEPHOCTH HW3MEHEHMS paJuyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIIaM U IIEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoil cucTeMbl XUMUYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — ydéHbli u
IPaKIaHWH.

Xumuueckass cBsA3b. KoBasieHTHass (mojsipHass W HEMNOJSpHAs) CBS3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. LIOHHAs CBSI3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
IIpouecchl OKUCIEHHS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHUE OOpa3LOB BEUIECTB METAUIOB U HEMETAJUIOB, B3aHMMOJIECHUCTBHE
TUAPOKCHAA LHMHKAa C pPAacTBOpPAaMHU KHCIOT U IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakuuu pa3aokKeHUs, COETUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanmm3anus MeXNpeIMETHBIX CBS3€W IPU W3YYEHMH XUMHM B 8 KJacce
OCYILIECTBJISIETCSI  4Yepe3 HCIHOJb30BaHME KaK OOIIMX €eCTEeCTBEHHO-HAayYHBIX
NOHATHM, TaK W TOHATHUM, SIBISIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO1Me ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAy4dHBIM (DakT, rumoresa, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccu(puKauus, MNEepUOAUYHOCTb, HAOIIO/IEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHHE, MOJIEIIb, SBJICHUE.

®dusnka: MmaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIN, H30TOIBI,
pPaOaKTUBHOCTb, MOJIEKYNA, J3JEKTPUYECKUH 3apsij, BEIIECTBO, TEJO, O0BEM,
arperaTHO€ COCTOSIHME BeUIeCTBa, TIa3, (U3MuUecKue BEIMYMHBI, €IUHHIIBI
U3MEpPEHUsI, KOCMOC, IUIAaHETHI, 3BE3/1b1, COJIHLIE.

buonorust: orocunTes, npixanue, ouocdepa.

["eorpadust: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIC TTOPOIBI, TOJE3HBIC
UCKOIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XuMHYecKas peakust

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB [l.
N. MenneneeBa. CTtpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalusl, KAIBLHUSA U UX COEJUHECHUM
B COOTBETCTBUM C TIOJOKEHHEM »3jeMeHTOB B Ilepumonnueckoil cucreme Hu
CTPOEHUEM UX ATOMOB.

CrpoeHne BemiecTBa: BHIbl XUMHUYECKOM CBS3H. THIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUECKOU CBSI3H.

Krnaccugukaiuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAUIMXCA K Ppa3IMYHbIM KJIacCaM HEOPraHMYECKUX
COEIMHEHNI, TEHETUYECKAs CBA3b HEOPIraHUYECKUX BEILIECTB.

Krnaccudukaius XuMUYecKUX peakuid Mo pa3iudyHbIM NpU3HaKaMm (10 YucIy
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTENEeHEeN OKHUCIEHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). JDK30- U 3HJAOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUSL.

[lonsitue o ckopoctu xumudecko peakuuu. [lonarue 006 oOpaTUMBIX H
HEOOpaTUMBIX XHUMHYECKUX peakuusax. [IoHsATHe 0 TOMOreHHBIX U IeTepOreHHBIX
peakuusax. [lonstue o katanuse. [lonsTue o xumuueckom paBHoBecun. DAKTOPHI,
BIMSIOIIME Ha CKOPOCTh XMMHUYECKOM pEaKUUH U TMOJIOKEHUE XUMHYECKOTO

paBHOBECHSL.
OKHCAUTENBHO-BOCCTAHOBUTENBHBIE — PEAKIUH,  JJIEKTPOHHBIN  OaslaHC
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBLHON peaKkuuu. CocrasneHue YPaBHEHUU

OKHUCJIMUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIMA C  HCIONb30BAaHUEM  METOJA
3JICKTPOHHOTO OajaHca.



Teopus 3MEKTPOTUTUYECKON AUCCOLMALUN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, anHnonsl. MexaHn3M AHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckon csizu. CreneHn aucconuanuu. CUiabHbIE U c1a0ble 3JIEKTPOJIHUTHI.

Peakunn moHHOro oOMeHa. Y cioBusl MPOTEKAHUS PEaKLMi HOHHOTO OOMEHa,
NOJIHBIE W COKpPAlIEHHBIE WOHHBIE ypaBHEHUs peakuuid. CBONCTBAa KHUCIOT,
OCHOBAHMWI U COJIEH B CBETE MPECTABICHUIN 00 2JIEKTPOIUTHIECKOM JUCCOIMAIIHH.
KauecTBennble peakunu Ha HOHBL. [IoHsTHE O TUApOIHU3E COTNEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAuIoB (rpadura M anmMasza), CJIOXKHBIX BEIECTB
(x10puaa HaTpHs ), UCCIENOBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKUy OT
BO3/ICUCTBUS  PA3IUYHBIX  (DAKTOPOB, HCCIENOBAHUE  BJIEKTPOMPOBOIHOCTH
pacTBOPOB BEIIECTB, IPOLIECCA IUCCOIUAIIMN KUCIIOT, IEJI04Yel U colieit (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIE0 MAaTEpPHANIOB), MPOBEIECHUE ONBITOB, HILITIOCTPUPYIOLIUX
OpU3HAKU TMPOTEKAaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OcCajKa,
BbI/IEJIEHUE Tra3za, 0oOpa30BaHHWE BOJbI), ONBITOB, WLIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIX pEaKUHUidl (FOpeHue, peakiuu pas3yIoKEeHHUs,
COCIMHEHMSI), pacllO3HABAHWE  HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
Ka4eCTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3aa4.

Hemerasiibl 4 MX cCOeIUHEHMS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTeNneHU okucieHus. CTpoeHue u (QU3MYecKue CBOMCTBA MPOCTHIX
BEIIECTB — IAJIOT€HOB. XMMUYECKUE CBOMCTBA HA PUMEPE XJIopa (B3auMOECHCTBHE
C MeTajulaMH, HeMeTalUlaMH, ulesnodaMu). XjopoBoaopod. CossiHas KHUCIOTa,
XUMHUYECKUE CBOWCTBA, MOJy4YeHHE, IpuMeHeHue. JleictBue xyopa u
XJIOPOBOJIOPO/IA HA OPraHu3M YenoBeka. BaxkHelre XJIOpUAbl U UX HAX0KACHUE B
IIPUPOLE.

OOmast xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKkTepHble cTeneHu okucieHus. CtpoeHue U (u3MUecKHe CBONCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOa
U cepbl. XuMU4eckue cBoicTBa cepbl. CepoBOAOpOH, CTpoeHUe, (Ppu3nyeckue u
XUMHAYECKUe cBoMCTBA. OKCHABI CEPhl KaK NPENCTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kuciora, pu3nyecKrue 1 XMuMHUIEeCKHUe CBOMCTBA (00I1I1e KaK MPeICTaBUTEIIS
KJjlacca KUCJOT U crneuuduueckre). XUMUYECKUE peakluu, JISKAlUe B OCHOBE
IPOMBIIIEHHOTO CIoco0a TOJIydeHHs] CepHOM KHUCHOThl. llpumeHeHue cepHOM
KucaoTel. ConM cepHOM KHCIOThI, KaueCTBEHHAs pEakIus Ha Cynb(ar-HoH.
Haxoxnenune ceppl m €€ COENMHEHUM B NpUPOAE. XUMHUYECKOE 3arpsa3HCHHE
OKpYXKarouied cpelbl COECAMHEHUSIMU cepbl (KUCIOTHBIE IOXKIW, 3arpsa3HEHUE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAICHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHMUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclpocTpaHEHHE B MPUPO/IE,
dusnyeckue u xumuieckue cpoiicta. Kpyrosopor azora B mpupojae. AMMHAK, ero
¢u3nyeckue U XMMHUYECKHUE CBOIMCTBA, MONTyYeHHe U npuMeHeHue. Coiu aMMOHMS,
X Qu3nUecKre U XMMUYECKHEe CBOMCTBA, IpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THasl KHUCJIOTa, €€ MOJy4eHHe, (PU3NUYECKUE U XUMUYECKUE
cBoiicTBa (0OIIME Kak TMPEACTAaBUTENs Kiacca KHUCIOT U  crnenududecKue).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHUSI B KAYECTBE MUHEPAJIbHBIX yI0OpEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl COETUHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arpsA3HEHUE BO3AyXa, MOYBbI M BOAOEMOB). Pocdop, aIOTpONHbIE
monudukanuu pocdopa, pusnueckue n xumuueckue cpoictBa. Okcun docdopa
(V) u dochopras kucnora, pu3ndecKre ¥ XUMUYECKHE CBOICTBA, IMOydEHHE.
Hcnonbs3zoBanue GocharoB B Ka4eCTBE MUHEPAJIbHBIX y10OpEHUIA.

OObmast xapaktepuctuka 3meMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEMIEHU OKUCIEHUS. Y TIIEpO/I, AJUIOTPOIIHbIE MOAU(PUKALIUY,
pacrpocTpaHeHue B Mpupoje, Gpusnueckue U XMMHYECKUE CBOWCTBA. AJICOPOIIHS.
Kpyrosopor yriepoga B mnpupone. OKcuisl yriepoaa, uUX (usmyeckue u
XMMHYECKUE CBOMCTBA, JEHCTBME HAa IKUBbIE OpPraHU3Mbl, IOJIY4YE€HUE U
pUMEHEHHEe. DKOJIOTHUECKUE MPOOJIeMbl, CBA3aHHBIE ¢ OKcuaoM yriepona (1V),
rUnoTe3a riao0aqbHOr0 MOTEIUICHUS KJMMaTa, MapHUKOBBIM 3(dekT. YroibHas
KucjaoTa U e€ conmu, WX (u3MUeckne M XUMHUYECKHE CBOIWCTBA, IMONYYCHUE H
npuMeHeHue. KauecTBeHHass peakuus Ha KapOoHaT-MoHbL. Hcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, POMBIIIJICHHOCTH U CEJIbCKOM XO3sIICTBE.

[lepBoHavampHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTUIICH, YTaHOJ, MIIULEPHH, YKCYCHAs KUCIIOTA).
[IpupoaHblE HCTOYHUKM YIJIEBOAOPOAOB (Yrojb, NPUPOAHBIA ra3, HEPTH),
MPOAYKTHI UX mepepaboTku (O€H3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: KMpaX, OenKax, YriieBoJax — U Ux
poiaM B OKM3HM 4eloBeKa. MarepuaibHOE€ €IMHCTBO OpPraHMYECKUX U
HEOPTaHWYECKUX COCTMHECHUN.

Kpemuuii, ero @usnueckue M XUMHYECKHE CBOICTBa, IOJy4YEeHUE W
npumenenne. CoequHeHNs KpeMHuUA B ipupoze. O01mure npeacTaBieHus: 00 OKCUIe
kpemHus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBILUIEHHOCTH. BaxkHeilne cTpouTenbHblE MaTepHalibl: KEpaMUKa, CTEKIIO,
IEMEHT, OeToH, kene300eToH. I[IpobaemMbl  0Ge30MacHOr0  HMCHOJb30BAHUS
CTPOUTENBHBIX MaTepHaIOB B TOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHWUYECKUX BEIIECTB, CBONCTB COJISIHOM KHUCJIOTHI,
IPOBEICHNE KaYeCTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI U HAOIIOJACHHE MPU3HAKOB



UX TPOTEKaHUs, OMbBITHL, OTpaKawouue (U3NUECKUEe U XMMHYECKHE CBOMCTBA
rajJJoreHOB M UX COEIMHEHUH (BO3MOXKHO MCIIOJIb30BAHUE BHUAEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpUI0B (TAJIOTEHUI0B), O3HAKOMJICHHUE ¢ o0pa3iamMmu
ceppl M €€ COENMHEHUSMU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOJII0IeHHEe Tpolecca O0YyIrJIMBaHUs caxapa Moj AHCTBUEM KOHIEHTPUPOBAHHOU
CEpHOM KUCIOTHI, U3YUCHHE XUMUYECKUX CBOMCTB Pa30aBICHHON CEPHOM KUCIOTHI,
IPOBE/ICHNE KaUeCTBEHHOMN pPeaKIMy Ha Cyib(aT-uoH U HAOII0CHUE MPU3HaKa e€
IPOTEKaHUsI, O3HAKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMH a3oTa, docdopa U HX
COCAMHEHUM (BO3MOXKHO MCIOJIb30BAaHUE BHUIEOMATEPUANIOB), 00pa3liaMy a30THBIX
u dochopHbIX ynoOpeHHi, moydeHue, coOupanue, pacrno3HaBaHUEe M U3Y4YCHUE
CBOMCTB aMMMaKa, IMPOBEICHHE KAaYECTBEHHBIX pEaKIHMil HAa HOH aMMOHHUA M
dochar-moH W U3ydyeHHUE MPU3HAKOB UX TNPOTEKAHUS, B3aMMOCICTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbI0 (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), HM3y4E€HHE MOJENe KPUCTAUIMYECKUX pEHETOK anmMasa,
rpaguta, (ymnepeHa, O3HAKOMIIEHHE C IMPOLIECCOM aJCOPOLMU PaCTBOPEHHBIX
BELIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOrasa, IOJy4ECHHE,
coOupaHue, paclo3HaBaHWE M U3YYEHHE CBOMCTB YIVIEKMCIIOIO ra3a, MpOBEACHUE
Ka4eCTBEHHBIX PEaKLMi Ha KapOOHAT U CWJIMKAT-MOHBI U U3y4EHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHME C MPOAYKIHMEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pELIeHNE 3KCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHellue HeMeTalulbl U HX
COECTMHEHUS.

MeTtanibl 1 MX COeIMHEHUS

OO1ast XapaKTeprUCTUKa XUMHUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonnueckoi cucreMe XuMHYECKUX dieMeHToB [[. .
MeHnpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTaioB. MeTtajunueckas CBsi3b U
METaUIMYEeCKass  KPUCTAUIMYECKAs  peleTKa.  ODJIEKTPOXMMUYECKHH  pAX
HanpsoKeHUN MeTaiioB. PU3NYEcKue M XUMHUYECKUE CBOWCTBA MeTayioB. OO61iue
CcrocoObl ToJIydeHHs] MeTauioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
CHOCOOBI 3aLUTHI UX OT Koppo3uu. CIiiaBsl (CTanb, YyT'yH, AOPATIOMUHNN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U IPOMBIILIEHHOCTH.

[IlenouHble MeTaIbl: NOJIOKEHUE B [lepronnueckoil cucreMe XUMUYECKHX
anemeHToB /. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXIAEHHUE B IPHUPOIE.
du3nyeckre U XMMUYECKHUE CBOMCTBA (Ha mpumMepe HaTpus U Kanusi). OKcuabl u
TUAPOKCUIBl HAaTpusi W Kamus. [IpuMEeHeHHe IIEJOYHBIX METAUIOB M HX
COETMHEHNH.

IIlenoyHo3eMeNbHbIE METAUIBI MAarHud W KajJbLUMM: IIOJIOKEHUE B
[lepnonnueckon cucreme xumuueckux aseMenToB /1. 1. Menneneesa, ctpoeHne ux
aTOMOB, HaXOXkJAeHHe B mpupojae. Puznyeckre U XMMHUUYECKUE CBOMCTBA MarHusi u



Kby, BakHeme coefuHeHns KaTbIus (OKCHI, THAPOKCH I, COJIN). JKECTKOCTH
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHU.

AJIFOMUHUI: TTOJ1I0)KeHUE B [leproanyueckoi cucTeMe XUMAYECKHUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHHUE aToMa, HaxoxjeHue B npupoae. duzmueckune u
XUMUYECKHE CBOMCTBA aMIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIA
AJTIOMUHUSL.

Keneso: nmonoxenue B [leproandeckon cucteMe XMMUYECKAX 3JIEMEHTOB /.
N. MenpgeneeBa, cTpoeHHME aroma, HAxXOXIACHUE B Tmpupoje. DPuznyeckue u
XUMHYECKHEe CBOMCTBA kee3a. OKCHUIbl, THAPOKCUIBLI U conu xxenesa (1) u xenesa
(1), ux cocras, CBOICTBA U TOITyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NIECKUMH
CBOMCTBaMH, M3Yy4€HHE  PE3yJbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
WCIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHIA
KaJIbIIUS W HATpus C BOJOM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPHAIIOR),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, POILIECCA TOPEHHUS KENE3a B KHUCIOPOJE
(BO3MOXXKHO  HUCIIOJB30BaHUE  BHUACOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4CCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, KaJIbLKs, aTFOMUHUS, IIMHKA, sKene3a (11)
u xenesa (), menu (Il), HaOmoneHne W omucaHue MPOIECCOB OKpalllMBaHUs
IJJaMEHU HWOHAMU HaTpHs, Kalusd W Kalblus (BO3MOXKHO HCITOJIh30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIEIOBaHKE aM(POTEPHBIX CBOMCTB T'UIPOKCH 1A ATFOMUHUS U
THUJIPOKCHIA LIMHKA, PELICHUE YKCIEPUMEHTAIBHBIX 3a7au 1o Teme «Baxueitue
METaJJIbI U UX COSTUHEHUS.

XuMus M OKpy:Kawluas cpeaa

BemecTtBa u Marepualibl B MOBCEIHEBHOM KW3HM 4YEIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakinuil B ObITy. [lepBas momoris npu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHUE OKpYXKaIMIell cpeabl (MpeaeibHas AO0MyCTUMAast
KOHIIeHTpanus BemiecTs, nainee — [1JIK). Pons XumMuu B pemieHun SKOJIOTHUYECKUX
po0IEM.

Xumuueckuii IKcnepumenm:

M3y4yeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJHMMEPHbIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3CH NP M3YYEHMH XUMHHM B 9 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIONb30BaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHSITUM, TaK W TOHSTHH, SIBJSIOMIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O LIMKJIA.



OOuiue ecTeCTBEHHO-HAYYHbIEC MOHATHUS: HAaydHbI (akT, rUmores3a, 3aKOH,
TEOpHsl, aHaliMu3, CHUHTE3, KiIacCu(UKaIMs, TEePUOJUYHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJCTUPOBAHHUE, W3MEPEHUE, MOJENb, SBICHUE, MaPHUKOBBIMI
a(dexT, TeXHOIOT U, MaTepHaIbl.

®dwusuka: MmaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIH/I, H30TOIIHI,
paliOaKTUBHOCTb, MOJIEKYIIa, ANEKTPUYECKUN 3apsij, POBOJHUKH,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTOJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BEIIECTBa, ra3, pacCTBOP, PAaCTBOPUMOCTD, KPUCTAITHYECKas
peméTka, CiuiaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, TIJIaHETHI, 3BE361, CoHIIe.

buonorusi: ¢orocunTes, apixanue, O6mochepa, sKOCHCTEMa, MHUHEpPAIbHBIE
ya00OpeHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATE/IbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaIbl, TOPHbIE TTOPOABI, MOJIE3HbIE
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOMU, Y4€OHOMCCIIeI0BATEIHCKOM, TBOPUECKON U APYTHX BUAX NEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESATEIBHOCTH TPU BHITIOJHECHUU
y4eOHBIX, TO3HABATENBHBIX 3aj/lay, BBITIOJHEHUHW XUMUYECKUX IKCIICPUMEHTOB,
CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3AUMOIIOHUMAHHUIO U B3aUMOIIOMOIIIH
B MPOIIECCE ATOM y4eOHOU ACSATEIHPHOCTH, TOTOBHOCTH OIIEHUBAThH CBOE MOBEJICHUE
Y TOCTYNKH CBOMX TOBApUIIEH C MO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKA M COCTABJISIONIME
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoll, JOCTYIMHBIMU TEXHUYECKUMU CpPEICTBaMH HWH(OPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH W YPOBHS OOyYCHHS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBHN H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBa)XEHHE K TPYJly U Pe3yJIbTaTaM TPYJOBOM JeSTEIHHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUsT  TPEIMETHBIX 3HAaHWH 1O  XWMHH, OCO3HAHHBIA  BBIOOP
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPO(eCCHOHATBHON NEATETLHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOIIIEHUE K TPUPO/I€ KaK UCTOYHUKY KU3HH
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAaHUS, TOHUMAHHE IIEHHOCTH 370pPOBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIydaeMble TIPH M3YUYCHUHU XUMUU, IJIS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTHYECKOTO MBIIICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEIHLHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpoBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TTOHATHS (3aKOH, TEOPHS, TP UHITHTI,
TUMoTe3a, (aKT, CHCTEMa, TPOIECC, OJKCIEPUMEHT W JpPYyroe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAy4YHOU KapTHHE MHpA, U YHUBEpCAIbHbIC yueOHbIe IEUCTBUS (TI03HABATEIIbHbIC,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NPU OCBOCHUH
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JIJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE IMPUMEHATh B IIpollecCe TO3HAHUS TOHATHS (NMpPEAMETHBIE U
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3M U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI JIJ1s1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE
MPaBUIILHOCTU BbICKA3bIBAEMBIX CYKJICHH;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIECIOBAHMS, COCTABIATh OTYET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIOMYJIApHAsT JIUTEpATypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSTh pa3jIMuHbIe METOJbI M 3alpoChl MPU MOUCKE U O0TOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMPEASIEHHOTO THUIIA, MPUOOPETEHUE OMBITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iWCTBa W TPAHCIOpPTa Ha COCTOSIHHE OKpYXKAalolled NPUpOIHOIM
Cpeabl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBUS:

yYMEHUS 3a/1aBaTh BOIPOCHI (B X0J1€ JUajora u (Win) JUCKYCCHUH) TIO0 CYILIECTBY
oOcyxJ1aeMoil TeMbl, (OpMyIUpOBaTh CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEIOKCHHON 3a/1auH;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
1a00paTopHO pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YUeOHOTrO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYyKIeHUsI, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYIIECTBIISATb, KOHTPOJUPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
MO3HABaTEJIbHBIX 3aJlay, CaMOCTOSTEIBHO COCTaBIIATh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO O00s3aTEIBHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BHIBl JACITEIBHOCTH II0 TOJYYEHHIO HOBOI'O 3HAHHUA, €r0
UHTEpIpEeTaluy, NPeoOdpa30BaHUIO U IPUMEHEHUIO B pa3IMUHbIX Y4€OHBIX U HOBBIX
CUTYyalHUsIX.

K koHiy oOyueHus B 8 ki1acce npeiMeTHble pe3ysbTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00YUaAIOIINUXCS YMEHUI:

e pacKpbIBaThb CMBICJI OCHOBHBIX XHUMHWYECKUX IOHSATHMH: aTOM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpONIHAS U HEOAHOPOJIHASA), BAJICHTHOCTb, OTHOCUTENbHASL ATOMHAsI U
MOJIEKYJISIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHWE, COJIb, 3JIEKTPOOTPHULATEIBHOCTb, CTEIIEHb
OKHCIICHUS, XUMUYECKasi pPeaklMs, KIACCU(pHUKALUS PEaKIHil: peakuu
COCIMHEHUs, PEAaKLUNU pPa3lokKEHUSA, PEAKLUUU 3aMELICHUs, pPEeaKLUuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
PO aToMa, JIEKTPOHHBIN CIIOM aToma, aToMHasi OpOuTalb, paAnycC aToma,
XUMHUYECKasl CBSI3b, MOJISIPHAS U HENOJSIpHAasi KOBAJIEHTHAS CBSI3b, MOHHAS
CBA3b, WOH, KATHOH, aHHWOH, pAacTBOpP, MAaccoBas JOJSA BEIIECTBA
(mpoLIeHTHAs! KOHIIEHTpalMsl) B pacTBOPE;

e WJUIIOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XHMHUYECKMX TOHATHH U
INPUMEHSATH 3TU NOHATHUS IIPU ONMCAHUU BELIECTB U UX MIPEBPALLCHUI;

e HCIOJNb30BaTh XHMMHUYECKYIO CHUMBOJIMKY JJI COCTaBlieHUs (opmys
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e OIpEAENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX,
CTENEeHb  OKUCJIEHHS  JJIEMEHTOB B  OMHApHBIX  COEAUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAECIEHHOMY KJacCy COEAUHEHUH IO
dopmynam, BHJI XHMHYECKOM CBA3M (KOBAJIECHTHass M HOHHAas) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JIEMOHCTPUPOBAaTh ITOHUMAHHUE INEPUOANYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT UX NoJIoKeHHsI B Ilepmonnueckoil cucrteme,
3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJSIDHOTO YYEHHs, 3aKOHa ABOraapo;

e ONUCBHIBAaTHh M XapakTepu3oBaTh TadIMuHyl0 (opmy Ilepuonnueckon
CUCTEMBl XUMHUYECKHX OJJIEMEHTOB: pa3jiMyaTb IOHATHS «IJIaBHas
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OonblIME TEPUONbI, COOTHOCUTh OOO3HAUYEHHUS, KOTOpPhIE HMEIOTCS B
tabmuue «llepuonuueckass cucrema xumuyeckux saementoB JI. W
MeHpeneeBa» € YHCIOBBIMU XAPAKTEPUCTHUKAMHM CTPOEHUS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi si/ipa, 00IIee YUCIO SIEKTPOHOB U
pacrpesiesIeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHMUYECKHE PeakUMH (IO YHUCIy U COCTaBYy YYacTBYIOLIUX B peaKUuu
BELIECTB, MO TEMI0BOMY (D (DPeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKasl OMMCAHUE ITPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATHh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
pa3MYHbIX YCIOBUSIX;

BBIUKCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYEO MAaccChl BEILIECTB,
MAacCOBYIO JIOJII0 XMUMHYECKOTO »3JeMeHTa Mo (opMmyrne CoeIuHeHHs,
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHHUIO
XUMHYECKOUN peaKIu;

IMPUMEHSATH OCHOBHBIE OIE€paIlMi MbICIUTENbHON AEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMaTHU3allMio, KiIaccu(UKaINIO,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX pEAKIUH, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

CJIeZI0BATh MPaBUIIaM MOJIb30BaHU XMMHUECKOH MOCYA0M U TJAOOPaTOPHBIM
0o0Opy/IOBaHHEM, a TaKXKe TNpaBWIaM OOpAICHUS C BEIIECTBAMHU B
COOTBETCTBUU C HMHCTPYKLUMSIMU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OTIBITOB MO MOJTYYEHHUIO U COOMpPaHUIO ra3000pa3HbIX BEUIECTB
(BoopoAa M KUCIOpOAa), IPUTOTOBIEHUIO PACTBOPOB C OIpPEEIEHHON
MAacCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IIPOBOJIMTH
XUMHUYECKUE SKCIEPUMEHTHI 0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH H
KHUCJIOT C TIOMOIIBIO MHAUKATOPOB (JJaKMYC, (peHONM(TaTenH, METHUIOPAHK

U Jpyrue).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TOHATHH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiuu, MOJb, MOJSPHBIA  OOBEM,  pacTBOp,  DIECKTPOJIUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKHUCIIUTENb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBJIEHUE, AJUIOTPOMUS,
aM(OTepHOCTS, XUMHUYECKast CBSI3b (koBajJIeHTHA, HOHHaA,
MeTa/lInyecKas ), KpUCTaJuInueckas peiérka, KOppo3usi METaIOB, CILJIaBhI,
CKOPOCTh XMMHUYECKOW peakIuu, MpeJeiabHO JOMYyCTUMas KOHIEHTpAIUs
ITJK BemecTBa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHITUH H
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX Pa3JU4YHOrO COCTaBa, MPUHAIIECKHOCTh BEHIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCAUMHEHUM, TUI KPUCTALIUYECKON
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «rjaBHas nonarpynna (A-rpynma)» U «moOodyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HaYEHUSI, KOTOPHIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUUYECKHUX AJIEMEHTOB (COCTaB U
3apsin siApa, oOIee 4YHCIO JJEKTPOHOB U paclpelesieHHe UuX I0
ANIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUHU
CBOMCTB 3JIEMEHTOB M UX COEJUMHEHHI B Mpelesiax MallblX MEePUOOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIAaCCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHMUECKUE BEIIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTETICHEW OKHMCIIECHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CHeHU(UUECKUEe XUMHUUYECKHE
CBOICTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOATBEPXKAAsl OIKMCAHUE
MpuMepaMyi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIU;

COCTaBJISITb YPABHEHUS AJIEKTPOIMTHUUYECKOW JUCCOLMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHbIE YPABHEHUS PEAKIIUA MOHHOIO



oOMeHa, ypaBHEHHUS PEAKIUM, TOATBEPXKIAIONINX  CYIIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOWCTBA BEIMIECTB B 3aBHCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAaHHWS XHMHYCCKUX TIPEBPAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opMmyrne CoeIuHEHHS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI IT0 YPABHEHHUIO
XUMHUYECKOW PEAKIINY;

cOOIIOaTh MPABHJIA TIOJIL30BAHUS XUMUYECKOM TIOCYI0H 1 JIAOOpaTOPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBWiIa oOOpalleHUus C BeIIeCTBAMU B
COOTBETCTBUUA C MHCTPYKIHUSIMHU TI0 BBIMOJHCHHUIO JTAOOPATOPHBIX
XUMUYECKHUX OMBITOB I10 MOJTYYECHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMuMaka 1 yriaekuciaoro rasa);

MIPOBOAUTH PEAKIIHH, TOATBEPKAAIONTNE KAYSCTBEHHBIN COCTaB Pa3IMIHBIX
BCILIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHA-, OPOMHJI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, THAPOKCUII-MOHBI, KATHOHBI
aMMOHHMSI U HMOHBI HM3YyYCHHBIX METAJIOB, IPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OIEepaIlii MBICIUTEILHOMN ACATEILHOCTH — aHATIU3 U
CUHTE3, CpaBHCHHUE, 0000IIICHNE, CHCTEMAaTHU3aI1I0, BRIBICHNE TPUINHHO-
CIICICTBCHHBIX CBS3€H — JJI1 M3YUCHUSI CBOMCTB BEIICCTB U XUMHUYCCKUX
peaKInii, E€CTECTBCHHO-HAy4YHbIC METOJbl TO3HAaHUS — HaOIIOeHNE,
U3MepeHue, MOACIIMPOBAHNE, YKCIIEPUMEHT (peabHbIA U MBICJIEHHBIN ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KVIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHnue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IIpakTHnueckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumusa — BakHast 00J1acThb
1.1 eCTeCTBmHaHVM " 5 2 https://m.eds00.ru/A3RITAT6X
MPaKTUYECKOMN JeATEIIbHOCTH
yeJloBeKa
B
1.2 CHIeCTBA 1 XHUMHIHECkie 15 1 https://m.edsoo.ru/JJOM9V8V8D
peaxiuu
Wroro mo pazneny 20
Pa3nen 2. BaxkHelinue npeacTaBuTe 1M HEOPraHUYeCKNX BeleCTB
B .K !
2.1 O3AYX. RUCITOPOA. LIOMATHE 6 https://m.edsoo.ru/Q5A8K5W8Y
00 okcumax
Bonopon. [Tonarue o
2.2 8 1 https://m.edso0.ru/C4H8K6T8E
KHACJIOTaX U COJIAX
Bopna. PactBopsl. [ToHsTHE
2.3 5 1 1 https://m.edsoo.ru/F1X701B00Q
00 OCHOBAaHUAX
OCHOBHEI€E KJIACCEI
24 HEOPraHUYEeCKUX 11 1 1 https://m.edsoo.ru/L3F4R7GOT
COEIMHEHNN

Htoro no pazaeny 30



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31eMeHToB /[. U. MenaeneeBa. CTpoeHne aToMOB.

XumMuueckas cB3b. OKHCJINTEIbHO-BOCCTAHOBHUTEJIbHbIE P€aKknuu

[Teproanyeckuii 3aK0H 1
Ilepnonnueckas cucrema

3.1 XUMHUYECKUX IJIEMEHTOB /[[. 7 https://m.eds00.ru/C911K8POM
N. MenneneeBa. CtpoeHue
aToma
XHUMHUYECKAS CBSI3b.
3.2 OxicIHTeNbHO- 8 https://m.edso0.ru/W8COT2E7K
BOCCTaHOBUTEIIbHBIC
peaxiuu
Hroro no pasaeny 15 https://m.edso0.ru/DIYIK7ESL
Pe3epBHOE Bpems 3 https://m.eds00.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

I10 [IPOTPAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/D9Y9K7E5L
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

KosmnuyecrBo yacos
Ne HaumeHoBaHue pa3nenoB U TeM DJIeKTPOHHBIE (LM poBbIe)
Konrpoabnsie | IlpakTnueckue
n/n NPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. BemecTBO H XMMHU4YeCKHE PeaKIMH
I1 0 i
1.1 OBTOPEHHE I YIIYDICHIE SHAMIH 5 1 https://m.edso0.ru/GOM5W9IJ3T
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kilacca
12 OCHOBHUBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 https://m.edsoo.r/R3Z906GAG
peakuui
C .
1.3 FICKTPOMITIHECKAT ANCCOMHMAIIA 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMHUYECKHE PEaKIMU B pacTBOpax
Uroro no pazneny 17
Pa3znein 2. HemeTaJIbl M X COeTUHEHUS
006
2.1 HHUT XApAIKTEPHCTHIE XIMITECIX 4 1 https://m.edso0.ru/FOWINIF5V
aneMmeHToB VIIA-rpynmel. ['anorens
OO61mas XxapaKTepuCcTUKa XMMHYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edso00.ru/S7TL7TM9L7S
COE/IMHEHMS
OO61mas xapakTepuCTUKa XMMHYECKUX
2.3 anemeHToB VA-rpynmnsl. A3ot, pocdop u 7 1 https://m.edso0.ru/A6Y9S6H4AU
UX COEJIMHEHUs
OO0w1ast XapaKTepUCTUKA XMMUYECKHX
24 anemeHToB |VA-rpynmel. Yrieposa u 8 1 2 https://m.edso0.ru/Q2W5H2K5Y
KPEMHHI U UX COEeAMHEHUS
Uroro mo pazneny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Paznena 3. MeTaJsIBI M X COCIUHECHUS

3.1 OO0111e CBOMCTBA METAIIIOB 4 https://m.edso0.ru/C1C6H6T2M
3.2 Baxneimme MeTaibl U1 UX COSAMHEHUS 16 https://m.edso0.ru/1I8G6J7R9U
Wroro no pazneny 20
Pa3znen 4. Xumus u okpyskammas cpeaa
B
4.1 CHICCTEA H MATEPHAIEL B AT 3 https://m.edso00.ru/Z3S8T1Q8K
YeoBeKa
Htoro no pazgeny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos
Ne Hdara DJIeKTPOHHBIEe HU(poBbIE
Tema ypoka Konrtpoabubie | IIpakTHyeckue
n/n Bcero u3yueHusi | oOpa3oBaTelibHbIE PeCypChI
padoThI padoThbI
IIpenmer xumuun. Ponbs xumMuu B
1 KU3HU YeroBeka. Tena u 1 https://m.edsoo.ru/J4C2V8M9V
BEIlleCTBa
I1
2 OIITHE O METOAAR TOSHATI B 1 https://m.edsoo.ru/P1O8A5C6T
XUMHH
[IpakTueckas padorta Ne 1
«[IpaBuna paboTsl B
3 nabopaTopuu ¥ IpuEMbI 1 https://m.edso0.ru/O5G3EQD8Y
oOparieHus ¢ 1abopaTopHbIM
000pYZIOBaHUEM
q .
4 HCTRIC BEIIECTBA 1 eMec . 1 https://m.edsoo.ru/X1A2E3M8R
CrniocoObl pa3zesnenus cMecei
[IpakTueckas padorta Ne 2
P .
5 «Paspencrie cuece (ta 1 hitps://m.eds00.r/REWBZBFIX
IpUMepe OYUCTKU MOBAPEHH O
COJIN)»
6 ATOMBI U MOJICKYJIBI 1 https://m.edsoo.rulJ7R108HI1L
XUMHYECKHE PIeMEHThI. 3HAKU
7 (CMMBOJIBI) XUMHYECKHUX 1 https://m.edsoo.ru/W3U6Q6D7W
AJIEMEHTOB
IIpocThie U cOXHBIC BEIIECTBA https://m.edsoo.ru/H2W7W8P3A
ATOMHO-MOJIEKYJISIPHOE yUEHUE https://m.edsoo.ru/EODIL5N1IN



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N

3aKO0H IMOCTOSHCTBA COCTaBa

BEIIECTB. XUMHUYecKas popMyia.

10 https://m.edsoo.ru/I3Y2G1R4C
BaleHTHOCTh aTOMOB
XUMHUYECKUX 3JIEMECHTOB
OTtHOCHUTENIbHAS aTOMHas Macca.

11 OTtHOcHTENbHASI MOJIEKY TSI PHAS https://m.edsoo.ru/FON3S0AII
Macca

12 MaccoBast 207 XUMH|ECKOro https://m.edsoo.ru/J6 A9W4P1J
3JIEMEHTa B COCIUHCHUH

13 Komraccreo pemectsa. Mone. https://m.edso00.ru/C2J5K415X
MounspHas macca

14 | PUSHUCCKIC HXAMIICCKIC https://m.edso0.ru/S2R3H7NGC
SIBJICHUS. XUMHYeCKasl PeaKIIvs
IIpu3Haku u ycinoBus

15 MPOTEKAHUS XUMUYECKUX https://m.edsoo.ru/Z3F4A8K60
peakiuit
3aKOH COXpaHEHHUS MaCcChl

16 BEIECTB. XUMHUUCCKUE https://m.edsoo.ru/P7V8A5Z3D
ypaBHEHUS
Brruuciienust KoaudecTBa, MacChl

17 BEIIECTBA 110 YPaBHECHUSIM https://m.edsoo.ru/W9S8Y 7227
XUMHUYECKUX PeaKIHit
Knaccudukanus xummudaeckux

18 peaxui (CoexuHenns, https.//m.eds00.ru/KOP1LAR1W

pasiIoKEeHus, 3aMeIICHUS,
oOMeHa)



https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W

19

M. B. JIoMOHOCOB — y4€HBIii-
sHiKIonequct. O6o01eHne U
cHUcTeMAaTH3allusg 3HaHUHU

https://m.edso0.ru/C2T2E6W6EV

20

Kontponbshas padora Nel mo
TEMCE ((BeHIeCTBa U XUMHYECCKHUEC
peaKIIm»

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucnopog — anemeHnT
u pocTtoe BeuiecTBo. O30H

https://m.edsoo.ru/M6A7YOW7S

22

du3nyecKre ¥ XUMHYECKHE
CBOMCTBA KHCIOpO/a (peakiuu
okuciieHus1, ropenue). [Tonsitie
00 okcumax

https://m.edso0.ru/O0Q4H1UST

23

Croco0b! oTy4eHust KHCIOpoa
B J1a00paToOpuu U
MpOoMBIUIEHHOCTH. [Ipumenenue
KHCIIOpo/ia

https://m.edsoo0.ru/F8Q2D2X3H

24

TennoBoii 3¢ ekt xumMuueckoit
peaKiiu, MOHITHE O
TEPMOXMMUYECKOM YPaBHEHUH,
9K30- U SHAOTEPMUYECKUX
peakuusax

https://m.edsoo.ru/Z6H4G9D8W

25

Tonnuso (HedTH, yrons u
MeTaH). 3arps3HeHue Bo31yXa,
CrocoObl €ro MpeloTBpaleHUs

https://m.edsoo.ru/Y2Y4M4H1B

26

[TpakTuueckas pabora Ne 3 mo
teme «llomyuenue u cobupanue
KHCIIOpOAa, U3y4eHHE ero
CBOMCTBY»

https://m.edso0.ru/J2X0TO0A0D



https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D

27

Bonopox — 3sieMeHT u mpoctoe
BeniecTtBo. Haxoxxaenue B
pupoze

https://m.edsoo.ru/I8D2B5D7A

28

duznyeckre U XUMHYECKHE
CBOMCTBa BOJAOPO/IA.
IIpumenenne Bogopoaa

https://m.eds00.ru/Q0A7R7W60

29

TloHsiTHE O KUCIIOTAaX U COJISIX

https://m.edsoo.ru/N711U1E4J

30

CriocoObI IOJTy4YeHHUs1 BOIOPO/Ia B
nabopaTopuu

https://m.edsoo.ru/F4AW6U5050

31

[IpakTueckas padorta Ne 4 mo
teme «llosyuenue u cobupanue
BOJOPOJIa, U3yYEHUE €TO
CBOMCTB»

https://m.edsoo.ru/A8D2B602Z

32

Monsipablii 00bEM Ta30B. 3aKOH
ABorajpo

https://m.edsoo.ru/W4Y1W4W8C

33

Brruncaenns o0béMa,
KOJIMYEeCTBa BEIlleCcTBa rasa 1o
€ro N3BECTHOMY KOJIMYECTBY
BELIECTBA U 00BEMY

https://m.edsoo.ru/LOW2K908lI

34

Brruuciennst 0056MOB I'a30B I10
YpaBHEHUIO PEaKI[MU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHUH
ra3oB

https://m.edsoo.ru/M7G2D2E3H

35

dusnyeckre U XUMHYECKUE
CBOMCTBa BOJEI

https://m.edso0.ru/F3S5H7HIU

36

CocraB ocHoBanuii. [Tousatue 00
WHJIUKATOpax

https://m.edsoo.ru/19M1C5U8J



https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J

37

Bopa xak pactBopuTens.
Hacebimiennbie u HeHaChIIIEHHbIE
pactBOpbl. MaccoBas 10Jis
BELIECTBA B PACTBOPE

https://m.edso0.ru/S7Z0N3W2D

38

[IpaxTueckas padorta Ne 5 mo
teMe «lIpurorosienue
pacTBOPOB € ONMPEAECTEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOTO
BELIECTBA»

https://m.edsoo.ru/LOV7UGI6H

39

KonTtponbhas pabora Ne2 no
teme «Kucmopoa. Bonopon.
Bona»

https://m.edso0.ru/Y3C8C9C8Z

40

OKCHIBI: COCTaB,
KJIaccu UKaIusi, HOMEHKIJIATypa

https://m.edsoo.ru/D1A6N2B9L

41

[Tonmyuenue u XuMHUECKHE
CBOMCTBA KHUCIIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCUIIOB

https://m.edsoo.ru/E3USH1W8V

42

OcHoBaHus: cOCTaB,
KjaccupuKaius, HOMEHKIaTypa

https://m.edsoo0.ru/C9Z0E9N8V

43

HOJIY'-IGHI/IG U XUMHYCCKHUC
CBOMCTBa OCHOBaHUI

https://m.edsoo.ru/W5V208K1E

44

Kucnotsr: cocras,
KJIaccu (UKaIus, HOMEHKIATypa

https://m.edsoo.ru/F4P2A0C3V

45

HOJ’Iy‘IGHI/Ie U XUMHYCCKHUC
CBOICTBa KHUCJIOT

https://m.edsoo.ru/B5C1L3L6M

46

Comu (cpenHue): HOMEHKIATypa,
CIIOCOOBI MOJTy4EHUS,
XUMHYECKUE CBOKWCTBA

https://m.edsoo.ru/J4B90Q5E1 X



https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X

47

[IpakTueckas pabora Ne 6.
Pemenue skcriepuMeHTalIbHBIX
3aa4 1mo teme «OCHOBHEBIE
KJIACCHI HEOPTaHUYCCKUX
COCIIMHCHUI

https://m.edsoo.ru/E9X4K8F7W

48

I'eneTnueckas cBs3b MEXKIY
KJIacCaMU HEOpPraHWYeCKUX
COeTMHEHUN

https://m.edsoo.ru/HOU5D6A0C

49

O00011IEHNE ¥ CUCTEMATH3ALA
3HAaHUHU

https://m.edsoo.ru/Q6GON5L4B

50

KonTtponbsHas padora Ne3 o
TeMe "OCHOBHBIE KIACCHI
HEOPraHUYeCKUX COCTUHECHUI"

https://m.edsoo.ru/W6J7L5I5P

51

[IepBble mONBITKH
KJ1acCUpUKAIUU XUMUYECKHX
anemeHTOB. [loHATHE O rpynmax
CXOAHBIX JIEMEHTOB

https://m.edsoo.ru/R4S7TM4M9ON

52

Ilepnonmueckuii 3aK0H U
[Iepuognyeckas cucrema
XHMHUYECKHUX dJ1eMeHTOB /. 1.
Menneneena

https://m.edsoo.ru/A1B9F0V6C

53

Ilepuonpl, rpymnmsl, HOArPYIIIIBL

https://m.edsoo.ru/W301I16R2U

54

Crpoenue atomoB. CocraB
aTOMHBIX sifiep. M30Tormsl

https://m.edso00.ru/C90Q90773C

55

CrtpoeHue 2JIEKTPOHHBIX
000J104€K aTOMOB JIEMEHTOB
[Tepnonnueckoint cucremsr /1. 1.
MenneneeBa

https://m.edso0.ru/O0F6Y5C8B



https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepucTuKa XUMUUYECKOTO
3JIEMEHTA 10 €ro MOJI0XKEHUIO B
[Tepuognueckoii cucreme /1. 1.
MenneneeBa

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [lepponnueckoro
3aKOHa ISl pa3BUTUS HAYKU U
npaktuku. [. . MenneneeB —
YYEHBIN, MEAATOT U TPAXKIAaHUH

https://m.edso0.ru/K3S31400V

58

Pe3epBHbIii ypok. O0001IeHNE 1
cUCTeMaTH3alus 3HAHUMN /
Bcepoccuiickas npoBepouHas
pabora

https://m.edsoo.ru/BOV1I14W6A

59

Kontponbsnas pabora Ned mo
teme «CTpoeHue aroma.
Xumu4deckast CBs3b» /
Bcepoccuiickas npoBepouHas
pabora

https://m.edsoo.ru/L2L4K005Q

60

DNeKTPOOTPULIATENBLHOCTh
aTOMOB XMMUYECKHX 3JIEMEHTOB

https://m.edso00.ru/S6R802X9B

61

HMonnas xuMuueckas CBSI3b

https://m.edso00.ru/R201T6L4S

62

KoBanenTHas nosmsipHas
XUMHUYECKas CBA3b

https://m.edsoo.ru/GO9N4H4J6F

63

KosanenTHas HCIIOJIsIpHAaA
XHUMHYCCKas CBA3b

https://m.edsoo0.ru/R5Q417S5K

64

CrerneHpb OKHUCIIEHUS

https://m.edso0.ru/S8U900D4B

65

OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIC PEAKIINU

https://m.edsoo.ru/KOW205Y1C

66

OKUCIUTEN U BOCCTAHOBUTEIN

https://m.edsoo.ru/M3D0P4C9Y



https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y

Pe3epBHbIii ypok. O6001ICHNHE 1
CUcCTEMaTu3anus 3HAHUH 110 TeEME

67 1 https://m.edsoo.ru/S2R4S8M7N
«Ctpoenue atroma. XumMu4eckas
CBA3b»
Pese i1 ypok. O0001IeHe
68 PBHEI YPOK iu e 1 https://m.edso00.ru/S1IR1B1L6Q
CUCTEMaTu3anus 3HaHNUN
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTnuyeckue
padoThbI

Jara
H3Y4YeHUH

JJIeKTPOHHBIEe HUu(poBbIE
o0pa3oBaTe/bHbIC peCypchl

Ilepnonuyecknii 3aK0H.
Ilepuonuyeckas cucrema
XUMHYECKHUX 3JIeMeHTOB JI. H.
Menneneesa

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XMMHUYECKUX
AIIEMEHTOB MEPBBIX TPEX
MepUOIOB

https://m.edsoo.ru/V8K9C1C4R

Knaccuduxanus u
HOMEHKJIaTypa HEOPraHUYECKUX
BEILIECTB

https://m.eds00.ru/Q9Y1Y7Z00

Bunel xuMu4ueckoi cBI3U U
THUTIBI KPUCTATTMYECKUX
pemeéToK

https://m.edso0.ru/R9T4R3J2H

KontponpHas pabora Nel no
teme «IloBTOpenue n
yriayOieHne 3HaHuH OCHOBHBIX
paszneos Kypca 8 Kiacca»

https://m.edsoo.ru/R3U4P4C6M

Knaccudukanus XauMu4ecKux
peaKIuil Mo pa3InyHbIM
pU3HaKam

https://m.edsoo.ru/H6L106U8O

ITonsiTre o ckopocTn
XUMU4ecKol peakuuu. [lonatue

https://m.edsoo.ru/Y8B8U8O4I



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I

0 TOMOTE€HHBIX U TE€TEPOreHHBIX
peaKIusax

ITousTHe 0 XUMHUYECKOM
paBHOBecuu. PakToOpBI,
BIIMSIIOLIME HA CKOPOCTh
XUMUYECKON peakiuu 1
ITOJIOKEHHE XUMUYIECKOTO
paBHOBECHS

https://m.edso00.ru/S5K8G2A3K

OKHUCIIUTEIBLHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU

https://m.edso0.ru/G9K901B1A

10

Teopust 31eKTPOIUTHUECKON
auccounranuu. CUibHbIE U
C1a0bIe 3JICKTPOITHTHI

https://m.edsoo.ru/BOO3F108F

11

Honnble ypaBHEHUS peakuui

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHUYECKHE CBOMCTBA KUCIIOT B
OCHOBaHUM B CBETE
MpeICTaBICHHI 00
3JIEKTPOJINTUYECKON
JTMCCOILTHAITAN

https://m.edsoo.ru/T3G0X4B9l

13

XUMHUYECKHE CBOWCTBA COJIEH B
CBETE MpeCTaBIEHUI 00
AIEKTPOITUTHIECKOU
JUCCOLMALNT

https://m.edso0.ru/S1P2W302V

14

[TonsiTue o runponuse comnei

https://m.edso0.ru/X90Q4S7R5D

15

O000I1IIEHNE U CUCTEMATU3ALHS
3HAHUH

https://m.edso0.ru/B3H90Q0WON



https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N

16

[TpaxkTueckas padora Ne 1.
«Pemenue OKCIICPUMCHTAJIbHBIX
3a7au»

https://m.edsoo.ru/Y2C9IM4K4K

17

KontponbsHas pabora Ne2 no
TeMe «DIEKTPOTUTUYECKAS
Jucconnanus. XuMHu4ueckue
peaKIMu B pacTBOpax»

https://m.edsoo.ru/A3ESY1K4F

18

OO61mas xapakTepuCcTuKa
raJoreHoB. XUMHAYECKHE
CBOICTBA Ha IIpUMEPE XJI0pa

https://m.edsoo.ru/L9Q3U2Z0U

19

XnopoBonopoa. ComnsiHast
KHUCJIOTa, XUMUUYECKHE CBOMCTBA,
MOJTy4yeHHUe, MPUMEHEHUE

https://m.edsoo.ru/\VVOY2L8Y0S

20

[TpaxkTuueckas padorta Ne 2 mo
teMe «Iloydyenue consiHon
KHCIIOTBI, U3y4EHHUE €€ CBOWCTBY

https://m.edso00.ru/\V405C7J3Y

21

Brrancnenus no ypaBHEHHUSIM
XUMHYECKUX PEAKIUH, eCITn
OJIMH M3 PEearcHTOB JaH B
HU30BITKE

https://m.edsoo.ru/R8ROJIL5A

22

OO61mas xapakTepuCcTuKa
aneMeHToB VIA-rpynmbl

https://m.edsoo.ru/USK5E8DOV

23

AnnoTtponHble MOaUPUKALINN
cepbl. HaxoxaeHue cepol U e€
COEJIMHEHU B PUPOJIE.
XUMHUUYECKHE CBONCTBA CEPbI

https://m.edsoo.ru/P8X9L2R2Y



https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y

24

CepoBoa0po1, CTpOEHUE,
(bu3HYeCcKre 1 XUMUYECKUE
CBOMCTBa

https://m.edsoo.ru/D1K1F5U6P

25

Oxkcunpbl cepsbl. CepHas KMCIIOTA,

(1)H3quc1<1/1e U XUMHWYECKHE
CBOﬁCTBa, MNPpUMCHCHUC

https://m.edsoo.ru/K2C0D1Y5W

26

XUMHYECKHE PEAKIIUH,
JeXale B OCHOBE
IIPOMBILIEHHOT 0 crocoda
MOJTyYEHUs] CEPHON KHCIIOTHI.
XHUMHUYECKOE 3arpsI3HEHUE
OKpY’KaroIlen Cpeibl
COEIMHEHUSIMH CEPBI

https://m.edsoo.ru/\V6V8J2S2H

27

Briunciienue MmaccoBoM 10U
BBIXOJIa MPOJYKTa PEAKIIUU

https://m.edsoo.ru/T5SH5M5C60Q

28

OO61mas xapakTepucTuKa
sneMeHToB VA-rpynnsl. A30T,
pacrpocTpaHeHHe B IPUPO/IE,
buznyuecKre 1 XuMUYECKUe
CBOICTBA

https://m.edso0.ru/J9X6 K5E5P

29

AmMHuak, ero pu3nvecKue u
XUMHUYECKUE CBOWCTBA,
MOJTyYeHHE U IPUMEHEHU e

https://m.edsoo.ru/A2J3E515U

30

ITpakTueckas padorta Ne 3 o
teme «Ilonyuenne ammuaxa,
M3Y4EHHE €ro CBONCTBY»

https://m.edsoo.ru/H8 ABA5G8V

31

A30THas KUCIIOTA, €
bu3nYecKre U XUMHUECKHe
CBOMCTBa

https://m.edsoo.ru/A4S5F4UO0M



https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M

32

Hcnonp3oBaHne HUTPATOB U
COJIei aMMOHMS B KAUECTBE
MUHEpaIbHBIX yIOOPEHUM.
XuMHUUYECKOE 3arpsi3HEHUE
OKpY’KaroILen CpeJibl
COEIMHEHUSIMU a30Ta

https://m.edso0.ru/G7Y40Q1J6P

33

dochop. Oxeup dpocdopa (V) u
dochopHas KucoTa,
bu3nUecKue U XUMUYECKHE
CBOMCTBA, MOJIyYCHHE

https://m.edso0.ru/Q5B0G1N3R

34

Hcnons3oBanue gpocharos B
Ka4eCTBE MUHEPATBHBIX
yao0peHuii. 3arpsi3HeHne
npupoaHou cpeasl pocharamu

https://m.edsoo.ru/M4G5H1P30

35

Yriepon, pacupocTpaHeHHE B
npupojae, PU3nYecKue u
XHMHUYECKHE CBONCTBA

https://m.edsoo.ru/A9C8F1A4|

36

Oxkcuapl yriaepona, ux
du3nyecKre U XUMUYECKUE
CBOWCTBA. DKOJIOTMYECKHE
1Ipo0JIEMBI, CBA3aHHBIE C
okcuaom yriepoaa (1V)

https://m.edsoo.ru/P6U7M4K9T

37

VYrosapHas KMCIIOTA U €€ COJIN

https://m.edso0.ru/T501S0F1T

38

ITpakTueckas padota Ne 4 mo
teme "[losrydeHne yriekucioro
rasza. KauecTBeHHas peakuus Ha
KapOoHaT-noH"

https://m.edsoo.ru/P6W9W6A4C



https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C

39

[TepBoHavanbHbBIE TOHIATHS 00
OpraHMYECKUX BEIIECTBAX KAK O
COEIMHEHHUSIX yIiepoaa

https://m.edso0.ru/G506H6X1E

40

Kpemnuii u ero coenunenus

https://m.edso00.ru/S2F3Z4G3N

41

[TpakTrueckas pabota Ne 5.
Pemmenue skcriepuMeHTalIbHbIX
3a7a4 1o reme «BakHenmue
HEMETAJIBI ¥ UX COCJIMHCHUSDY

https://m.edsoo.ru/Y8B8R2E1J

42

KonTponbsHas padora Ne3 o
Teme «BakHelme HeMeTalIbl
U UX COEINHEHUID

https://m.edsoo.ru/K1E4W5F5D

43

OO61as xapakTepucTuKa
XUMHNYECCKHUX DJIEMCHTOB —
MeTauioB. Mertammueckas
CBSI3b U MeTaJIMuecKast
KpUCTaJLIMYecKas pemeérka.
dusnueckue CBOICTBa METaJIOB

https://m.edso0.ru/Q5M8X3Z6L

44

XHUMHYECKHE CBOMCTBA
METaJIOB. DJIEKTPOXUMHYECKUI
PAI HANIPSDKEHUM METalJIOB

https://m.edsoo.ru/M7G0F6W6EK

45

O61mue crnocoObl MOTyYEHUS
MmeTtaiioB. CIijaBsl.
Brruncnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIH
OJIUH U3 PEAreHTOB COJEPKUT
pUMecu

https://m.edsoo0.ru/F9S7U4G5C

46

Iloustue o KOPPO3UuKU METAJLIIOB

https://m.edsoo.ru/U4T6B8L6C

47

IIemounnie METaLIBI

https://m.edsoo.ru/ESNOF6H7A



https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A

OKcHIbl M THIPOKCUIBI HATPUS

48 https://m.edsoo.ru/Q5F4A820U
U KaJaus

49 H_ICJ'IOLIIjOSGMeJ'IBI{HC METaIITRL = https://m.edso0.ru/R9G4H2L5S
KaJIbI[MA U MarHui
B N

50 WHHCHIIIE COCHIH CHIA https://m.edso00.ru/B5B6SOF6R
KaJIbIUs
O060011IeHHE ¥ CUCTEMATH3AIIHS

51 . https://m.edso0.ru/Z8S2E1Y6W
3HAHUH

52 GCTKOCTL BOZBI H CHIOCO0HI €€ https://m.edsoo.ru/U4F1V1P9K
YCTpaHEHHsI
[TpakTuueckas padora Ne 6 1o

53 Teme "JKEcTKOCTh BOIEI U https://m.edso0.ru/T6E9QU213W
MeTOobl €€ ycTpaHeHus"

54 AmomMunuit https://m.eds00.ru/02U1T4S00
AMm 7

55 (oTeprrie croficTBa okcna https://m.eds00.ru/T7Z619U3S
Y TUIPOKCHIA

56 Keneso https://m.edsoo.ru/I2ROK4COE
O

57 e https://m.edsoo.ru/U2B913V0Q
xenesa (1) u xenesa (111)
0600

58 © leeﬁne 1 cuereMatisatit https://m.edsoo.ru/\W6NOHBL7X
3HaAHUH
[TpakTuyeckas pabora Ne 7.
P

59 CHICHHE SKCMEPHMEHTAILHAIX https:/m.eds00.ru/J1M4T7LA4X
3a7a4 110 TeMe «BaxkHelnme
METAJJIBI U UX COEIUHEHUY
Brraucienus mo ypaBHEHUSIM

60 XUMHUUYECKUX PEAKLIH, €CIn https://m.edso00.ru/F2G001YOK

OJIWH M3 pEarcCHTOB AaH B



https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K

M30BITKE UM COJIEPIKUT
npumecu. Beruucnenus
MacCOBOH JOJIM BBIXOJIa
MPOAYKTA PEaKIuu

O000I1IIEHNE U CUCTEMATU3AIUAS

61 B 1 https://m.edsoo.ru/W9FSE9L5N
3HAHUHU
Kontponpnas pabora Ned4 no

62 TeMe «BaxxHelme MeTaibl 1 1 https://m.edsoo.ru/F1IEOK9H7N
HAX COECINHEHUD»
B

63 clectsa f NiaTepHanH B 1 https://m.edsoo0.ru/T4P9U7D4B
[IOBCEIHEBHON XU3HU YEIIOBEKA
Xu

64 MITIECKOE SATpASHERHC 1 https://m.eds00.ru/COU7O0M3X
OKpYIKaroIIel Cpebl
P

65 071> XHMIH B peIieHui 1 https://m.edso0.ru/K9X9A8TOM
AKOJIOTMYECKUX MPpolIieM
PesepBHbiii ypok. O600meHue u

66 N 1 https://m.edso0.ru/T5K5V6J3C
cucreMaTulanus 3HaHUU
Pe3epBHbIii ypok. O0001IIEHUE T

67 N 1 https://m.edsoo.ru/Y2B8C4H2E
cucremMaTtuilanusi 3HaHUU
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ITPOBEPAEMBIE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KVIACC

Kon
NMPoOBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThl 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

[To Teme: «IlepBoHayanbHbIE XUMHUYECKUE TTOHATHS»

11

pPacKpbpIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHSATHH: aTOM,
MOJIEKYJIa, XUMHYECKUUA BJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEII[ECTBO, CMECh (OJHOPOAHAS W HEOIHOPOAHAsS), BAJICHTHOCTb,
OTHOCHUTENIbHAS aTOMHAas W MOJEKYJIApHas Macca, KOJMYeCTBO
BEIllECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasl JIOJS XUMHUYECKOro
AJICMEHTA B COCIMHCHHMH, MOJIIPHBIA 00bEM, XUMHUUYECKAsl PEeaKIlus,
KIaccu(puKanus  peakiuid: Peaklud  COCAUHEHHUs, PEaKIUuu
pPa3IOKEHMsI, PEAKIUU 3aMEIICHHs, peakluu OOMEHa, 5K30- |
SHIOTEPMHUYECKUE PEAKIINH, TETJIOBON d(PQPEKT peakiuu, pacTBop,

MaccoBasi J0Jis BellecTBa (MPOLIEHTHAs KOHIIEHTPAIIMs) B paCTBOPE

1.2

WIUIIOCTPpUPOBATL B3aWMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHSTUN U

MNPHUMCHATDH 3TU ITOHATHA IIPU OIMMCAHUU BEHICCTB U UX HpCBpaHIeHI/Iﬁ

1.3

HCIIOJIb30BATb XUMHNYCCKYHO CUMBOJIMKY IJIA COCTABJICHUA (I)OpMYJ'I

BCIICCTB " ypaBHeHI/Iﬁ XHUMHYCCKUX peaKLlPIfI

1.4

pacKpbIBaTb CMBICII 3daKOHOB COXpaHCHHA MaACCbl BCHICCTB,
IMOCTOSAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHUsS, 3aKOHa

ABoranipo

1.5

OIpCACiATL BAJICHTHOCTL AaTOMOB  JOJICMCHTOB B 6I/IHapHLIX

COCOAMHCHUAX

1.6

KJIacCCU(UIIMPOBATh XUMHUYECKHE peakuuu (10 YUCIYy U COCTaBY

YYaCTBYIOIIMX B PEAKIIMH BEIECTB, MO TEIJIOBOMY 3P PeKTy)

1.7

BBIYUCIITE OTHOCHTCIbHYIO MOJICKYJIIPDHYIO U MOJEIPHYIO MaCChbl

BEIIIECTB




1.8

BBIYUCIATH MACCOBYIO JOJKHO XMMHYCCKOI'O 2JIECMCHTA 110 (bopMyne

COCTUHCHUS,

1.9

BBIYUCIIATHE MAaCCOBYIO DOJIIO BEUICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI IO3HAHUS — HaOII0/IeHUE,
U3MEpEeHHEe, MOJEIUpPOBAHME, OKCIHEPUMEHT (peaibHbli U

MBICJICHHBIH )

ITo Teme: «BaxxHelmume NpEACTABUTCIIN HCOPIraHNICCKHUX BCHICCTB»

2.1

paCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX MTOH SITHHA: OKCHAI,

KucCji1oTa, OCHOBaHHC, COJIb

2.2

OonpeAcCIATb NPUHAMJICKHOCTh BCIICCTB K OHpGI[G.HéHHOMy KJIaccy

COEAMHEHUH 110 popMyiam

2.3

KJ'IaCCI/I(i)I/ILII/IpOBaTB HCOPraHM4YCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTH) OOHIME XHMHYECKHE CBOWMCTBA
BEIIECTB Pa3JIMYHBbIX KJIACCOB, MOJTBEPKIasl ONMUCAHHE MPUMEPAMU
MOJIKYJIIPHBIX ~ YPaBHEHUW  COOTBETCTBYIOIIMX  XHMHUYECKHUX

peakuui

2.5

IPOrHo3upoBaTh CBOMCTBa BC€IIECTB B 3aBHCUMOCTH OT HUX
Kau€CTBCHHOI'0 COCTaBa, BO3MOXHOCTHU HNPOTCKAHUSA XUMHUUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIOBHAX

2.6

CIIEZI0BAaTh IIpaBUJaM I0Jb30BaHUS XUMHUYECKOM MOCYyIOM U
nabopaTopHbIM 000pYAOBaHUEM, a TAaKXKe MpaBHUiIaM OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKLUHUSMHU IO BBIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYEHUIO U COOMpPAaHUIO
ra3o00pa3HbIX BEIECTB (BOLOPOAA U KHCIIOPOJA), TPUTOTOBIEHUIO
pacTBOPOB € OIPEAEIEHHOW MAacCOBOM JI0J€d pacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh U IMPOBOAUTH XUMHYECKUE 3KCIEPUMEHTHI
[I0 paclo3HaBaHUIO PACTBOPOB WLIENOYEH M KHUCIOT C IOMOILBIO

WHIUKATOPOB (JaKkMyc, (heHOoI(TaIeHH, METUIIOPAHXK U APYTHe)

2.7

MPOBOJIUThH PACUETHI IO YPABHEHUIO XUMUUECKON peaKIUU

ITo Tteme: «llepmommueckuii 3akoH u Ilepmoaunueckas cucrema
xumuueckux sneMmenToB [[. U. MenneneeBa. CtpoeHue aToMoOB.

Xumudeckas cBsi3b. OKHCINTEIBHO-BOCCTAHOBUTEILHBIE peaKmum»

3.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMMHUYECKHUX TTOH SITHH AApO aToMma,

JJIEKTPOHHBIM CJIOM aToMma, aTOMHas OpOUTallb, paguyc aToMa,




XUMHUYECKasl CBS3b, MOJIIPHAS W HEMOJsSIpHAs KOBAJIEHTHAas CBS3b,
3JIEKTPOOTPULIATENIBHOCTh, MOHHAs CBSI3b, MOH, KAaTUOH, aHUOH,

CTCIICHb OKHCIICHHUA

3.2

KJI1aCcCu (I)I/II_II/IPOB aTb XUMHUYCCKHUEC DJICMCHTHI

3.3

OINMHCHIBATh M XapaKTepru30BaTh TaOIMuHy0 Gopmy Ilepuogudeckoit
CHUCTEMbl XHMHUYECKHX J3JIEMEHTOB: pa3jMuyaTh MOHATUS «TJaBHas
noarpynna (Arpynma)» u «mnobounas mnoarpynmna (brpymnma)y,

«MaJble» U «OONbIIne) I CpuoOabl

3.4

packpeiBaTh cmbicn llepmogmueckoro 3akona /.M. MeHnneneesa:
JEMOHCTPUPOBATh [MOHUMAHUE MEPUOJAMYECKOM  3aBUCUMOCTH
CBOMCTB XMMHMYECKHX 3JJIEMEHTOB OT HX TOJOXKEHHUS B

Ilepuonuueckoit cucreme

3.5

COOTHOCUTh 00O3HA4YE€HHs, KOTOpble HMEITCi B  Taduuue
«Ilepmognueckas  cucremMa  XUMHYecKMx  diemeHtoB  J[.U.
MenzeneeBa» C YMCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XHUMHYECKUX JJIEMEHTOB (COCTaB W 3apsA] fAapa, olliee Yucio

AJIEKTPOHOB U PACIPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

3.6

OIIpCACIIATD CTCIICHDb OKHCJIICHHUA DJICMCHTOB B ouH APHBIX

COCOAMHCHUAX

3.7

OIIpCACIIATE BUJ XUMHUYECKON CBS3U (KOBaHeHTHaﬂ u I/IOHHaH) B

HCOPraHN4YCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoOBEPSIEMOTO
pe3yiabTara

IIpoBepsiemMble MpeAMeTHbBIE Pe3yJIbTAThI 0CBOEHMSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

ITo Teme: «BelecTBO U XMMUYECKAST PEAKIIHS)

11

PAaCKpBIBATh CMBICT OCHOBHBIX XHMHMUYECKHX IOHSTUH: pacTBOp,
AIIEKTPOJIUTHI, HEIIEKTPOJHUTHI, 3JIEKTPOIUTUYECKAS] TUCCOLHALINS,
peakuu MOHHOro OOMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
obpaTruMble u HeoOpaTuMble peakuuy,
OKHCIIUTEJIbHOBOCCTAHOBUTEJIbHbIE peaxium, OKHCITUTEIb,
BOCCTAHOBUTEb, OKUCJIEHHE U BOCCTAHOBJICHHE, AJUIOTPOIUS,

aM(OTEepHOCTh, XUMHUYECKas CBs3b (KOBaJieHTHas, HWOHHAsi,




MeTaJ’IJ’II/I‘ICCKaH), KpruCTaJlJINYCCKasA pCH_IéTKa, CIlJIaBbl, CKOPOCTb

XUMUYECKON peaKkuu

1.2

HWITIOCTPUPOBATE B3aMMOCBSA3b OCHOBHBIX XMMHUUYCCKHUX MOHATHH K

MNPHUMCHATDH 3TU ITOHATHA IIPU OIIMCAHUU BEHICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS DJIEKTPOJIUTUYECKOM AMCCOIUAIMN KHUCIIOT,
LIeJIo4ed M COJIeH, MOJHbIE U COKpallEHHbIE YPaBHEHHUs PEAKLUN

HOHHOI'0 OOMEHa

1.4

PacCKpbIBATh CYHNIHOCTb OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

moCpPpCaACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ

1.5

MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOH peaKInu

Ilo temam: «HemeTaniapl U UX COEOUMHEHUA» U «MeTawibl U UX

COCOAUMHCHU A

2.1

XapakTepu3oBaTh  (OMUCHIBATH) o0mme ©  cnenuduueckne
XUMHUYECKHE CBOMCTBA IPOCTHIX M CIOKHBIX BEIIECTB, MOATBEPKIAS
OlMCaHWE MpPHUMEpPaMU MOJEKYISPHBIX W HOHHBIX YpaBHEHUU

COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUI

2.2

COCTAaBJIATh YPaBHCHUSA peaKHHﬁ, MOATBCPKAAIOIMINX CYIHIECCTBOBAHUEC

TEeHETUUECKOM CBS3H MCKAY BCHICCTBAMU PA3JINYHBIX KJIAaCCOB

2.3

IMPOrHO3UPOBATH CBOIiCTBA BCIHICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOKHOCTH IIPOTCKAHUA XUMHUYCCKUX HpeBpameHm‘/i B PA3JIMYHBIX

YCIOBUAX

2.4

ClleZIOBaTh TMpaBHUJIaM TOJb30BAaHUS XUMHUYECKOM TMOCyIoM U
nabopaTopHbIM 000pyAOBaHUEM, a TAaKXKe MpaBUiaM OOpalleHHs ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLHUSMHU IO BBIIIOJIHEHUIO
71a00PaTOPHBIX XMMHUECKUX OIBITOB 10 MOJYYEHUIO U COOMPAHHUIO

ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIMH, MOJITBEPKIAIONINE KAueCTBEHHBIH COCTaB
pa3IMYHBIX BEIICCTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOPHI-,
Opomua, wommna, KapOonar, ¢ocdar, cwIMkKaTt, cyibdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHHUS, HOHBbI M3yYEHHBIX METAJIJIOB,

MPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPraHMYECKUX BELIECTB

[To Teme: «Xumus u oKpyxaromas cpeaa»

3.1

pPacKpblBaTh CMBICI OCHOBHBIX XuUMHYecKuX moHsTui: [IJK

BCIICCTBA,; KOPPO3U MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIC OINEPAIMA MBICIUTEIBHOW JEATCIbHOCTH —
aHaJM3 M CHUHTE3, CpaBHEHHE, OOOOINEHHE, CHUCTEMATH3AIIMIO,
BBISBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — JUIS M3YyYCHHS
CBOMCTB BEIIECTB W XMMHYECKHUX PEAKIMH; €CTECTBEHHOHAYUYHBIC
METONIbl TO3HAHUSA — HaOJIOJeHUEe, W3MEpPEHUE, MOJIECIHPOBAHME,

HKCIEPUMEHT (peabHbII 1 MBICIEHHBIH )




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHa‘IaHBHBIe XUMHUYECCKUEC ITOHATHUA

11

[Ipenmer xumuu. Posib XMMUH B )KU3HU YEIOBEKA. XUMHUSI B CUCTEME HayYK.
Tena u BemectBa. U3NUECKUE CBOMCTBA BEUIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

1.2

IToustue o METOAaX ITIO3HAHUA B XUMHH. Yucteie BCIICCTBA U CMECCHU. CnocoObl

paszesieHus cMecen

1.3

ATOMBI W MOJEKYJIbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJBI XUMUYECKHX

aneMeHTOoB. [IpocTblie u cioxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

1.4

Xumuueckas popmyina. BaaeHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BewiecTB. OTHocUTENbHAs aTOMHAas  Macca.
OtHocuTeNbHAsT MOJEKYJsSIpHas Macca. MaccoBasg A0 XUMHYECKOIO

OJIEMCHTA B COCAWHCHUU

1.5

KomnuectBo BemecrBa. Moabs. MossipHast macca. B3anmMocBsA3b KOIUYECTBA,
Macchl M YHUCJIa CTPYKTYPHBIX €IMHUIl BemlecTBa. Pacuérsl mo ¢opmynam

XUMUYECKUX COCTUHEHUHU

1.6

duznueckue U XMMUYECKHE SABJICHUs. XUMHUYECKash peakuus U e€ MpPU3HaKU.
3aKOH  COXpaHEHHMs  MacChl  BEIIECTB.  XUMHUYECKHUE  YypaBHEHHS.
Knaccupukanus  XuMUYEeCKMX  peakuuid  (COeOUHEHMs,  pa3JioXKeHMs,

3aMelleHus, 0OMeHa)

1.7

XUMHUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW TMOCYA0H, C
IpaBuJIaMu paboThl B JabopaTopuu U mpuémamu oopalieHus ¢ 1a00paTOPHbIM
0o0OpyZOBaHUEM, W3y4YE€HHE M ONHcaHue (PU3UIECKUX CBOWUCTB OOpa3IIOB
HEOPraHWYECKUX BEIIEeCTB, HaOojaeHne ¢Gu3nUecKuX (IJIABJICHUE BOCKA,
TasiHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KUIIEHNWE U KOHJIEH CAIlUs BOJbI) U
XUMUYECKUX (TOpeHHue CBEUM, IMpPOKAJIMBAHUE MEIHOM  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJa C KHCIOTOW) SIBJICHWH, HAONIOJEHUE M ONHCaHUe
MPU3HAKOB TMPOTEKAaHUS XUMHYECKHUX peakuuii (pa3iokeHue caxapa,
B3aUMOJICKICTBHE CEPHOM KHCIOTBI C XJIOPUIOM Oapus, pPa3IoKEHHE

ruapokcua meau(ll) mpu HarpeBanuu, B3auMo/1eliCTBUE JKeJie3a C paCTBOPOM




comu menu(ll), u3ydenue cnoco0oB pazaeneHus cMecel (C MOMOIIbI0 MarHUTa,
¢bunbTpOBaHKE, BHIApPUBAHUE, AUCTHIIILIMS, XpoMaTtorpadus), MpoBeacHHEe
OYUCTKH TOBAapEHHOM CONIM, HaOJIOJCHHWE U OIMCaHUE pPe3yJIbTATOB
IIPOBENICHNUS OIBITA, HILTKOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JaHHE

MojIeNiel MOJIEKYJT (IIapOCTEPIKHEBBIX )

Baxueimme npeacraBuTeIM HEOPraHMYECKUX BELIECTB

2.1

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucinopon — aneMeHT U MpocToe
BemecTBo. HaxoxaeHue kucinopoaa B npupojae, Gu3nuecKkue U XUMMUIECKUe
cBoiictBa (peakuuu ropenus). Okcunpl. [lpumenenue kuciaopona. CrnocoObl
MOJyYeHHs] Kucjaopoga B JaO0OpaTOpuu M MpOMbIIUIEHHOCTH. KpyroBopor

kuciopoza B npupozae. O30H — amoTponHas MoAupUKalus KUCIopoaa

2.2

TemnoBolt 3(p(deKT XUMHUECKOH peaklMH, TEPMOXUMHUUYECKHUE YypaBHEHUS,
9K30- U SHIAOTEPMUUYECKHUE PeaKIMU. TOILUIMBO: Yyrojb U METaH. 3arpsa3HeHue

BO3/yXa, YCHJIEHUE MapHUKOBOr0 3P eKTa, pa3pylieHue 030HOBOTO CII0s

2.3

Bomopon — anemeHT u npocroe BemecTBo. HaxoxaeHne Bojopoaa B pUpoe,
¢du3nueckue W XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IOJyYCHHS.

Kucmaors! u comn

2.4

MonsipHblil 00bEM Ta30B. PacuéTel 10 XUMUYECKHM YPaBHEHHSIM

2.5

®dusnyeckue CcBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacepimienHsle 1 HEHACBILLIEHHBIE pacTBOPbI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBass 1011 BelectBa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBL
OcHoBaHus. Ponb pacTBOpoB B MpUpOJE U B JKU3HU 4yenoBeka. KpyroBopor
BOABl B IpuUpone. 3arps3HeHHe NpupoAHbIX BoA. OXxpaHa M OuYHCTKA

MMPHUPOJHBIX BOJ

2.6

Knaccugukanus Heopranuueckux coenuHeHuil. Oxcuasl. Knaccuduxarus
OKCHJOB: cojeoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, amM(oTepHbIE) U
HeconeoOpasytonme. Homenknarypa okcugoB. dusnueckue U XUMHYECKUE

CBOMCTBa OKCHUOB. HonyquHe OKCHI0B

2.7

OcnoBanus. Kiaccu¢ukauus oOCHOBaHMI: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBanuii. duzndeckue u XMuMHUYECKUE CBOMCTBA

ocHoBaHuii. [TomyueHne ocHOBaHUI

2.8

Kucnoter. Knaccudukamus kucinor. Homenknatypa xucior. Ousznyeckue u
XUMUYECKUe cBoucTBa KucioT. Psan aktuBHocTtH MeramioB H.H. Bekerosa.

[Tonyuenue kucior




2.9

Comu. Homenknatypa coiieil. du3nueckue M XMMHUYECKHUE CBOWMCTBA COJICH.

[Tonyuenue coneit

2.10

I'eneTnaeckas cBs3b MCXKAY KilaCCaMU HCOPraHN4YC€CKUX COGZ[I/IHGHI/Iﬁ

2.11

XVUMHUYECKMM 3KCHEPUMEHT: KAadeCTBEHHOE OIpPENENICHHE COIepKaHUs
KHUCIIOpOoAa B BO3AYyXe, MOJydeHHe, cOOMpaHue, paclio3HaBaHUE U H3y4deHUe
CBOMCTB KHCIIOpOJ1a, HAOIIOACHN € B3aMMO/ICHCTBHS BEIIECTB C KUCIOPOAOM U
YCJIOBHSI BOSHUKHOBEHUS U MPEKpaIeHUsi TOpeHUs (IoKapa), 03HAKOMJIEHHE C
oOpa3laMi OKCHJIOB W ONHCAaHUE HMX CBOWCTB, MOJy4YeHUE, COOMpaHue,
pacrio3HaBaHHE M M3y4EHUE CBOICTB BOJIOpOAa (FOpEHHUE), B3aUMOJIEHCTBHE
BOZIOpOJIa c OKCUJIOM menu(ll) (BO3MOXHO U CII0JIb30BaHHUE
BUJIeOMAaTEpUaIoB), HaOMoAeHHEe 00pa3loB BeEIIeCTB KOJIMYECTBOM | MOIb,
UCCIIeZIOBaHUE OCOOEHHOCTEH pPAacTBOPEHHUs BEIIECTB C  Pa3IUYHOM
pPacTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM
JIOJIE pacTBOPEHHOIO BEILECTBA, B3aMMOJEHCTBHE BOABI C METaJUIAMHU
(HaTpueM U KaiblMeM) (BO3MOXXHO HCIIOJb30BAHHE BHUECOMATEPHUATIOB),
OIpEAEICHUE PACTBOPOB KHUCIOT M ULIENOYEH C MOMOIIBI0 WHIUKATOPOB,
uccienoBaHue o0pa3lioB HEOPraHMYECKUX BEILIECTB Pa3JIMYHBIX KIACCOB,
HAONIIO/IEeHNEe W3MEHEHUS OKPACKH HWHIUKATOPOB B PACTBOPAX KHUCIOT H
nienoyeil, n3yuenue Bzanmosenctaus okcuna meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBL, KHUCIOT C MeETaUlaMH, pEaKUMi HeHTpaau3aluu, IMOoIy4eHUe
HEpAaCTBOPUMBIX OCHOBaHHUH, BBITECHEHHWE OJHOr0 MeTalljia JAPYTUM U3
pacTBOpa COJIM, PEelIeHHE dKCIEPUMEHTANBHBIX 3a7a4 1o TeMe «Baxuelmue

KJIAaCChl HCOPTaHNYCCKUX COCHHHCHHﬁ))

[Tepuonuueckuii 3akoH u [lepuonnyeckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.N. Menneneesa. CtpoeHue aToMoB. XuMuueckas cBsi3b. OKHCIUTENbHO-

BOCCTAaHOBUTCIILHBIC PCAKIIUU

3.1

IlepBble MOMNBITKM KiIacCU(UKALMM XUMUYECKMX 3jeMeHTOB. [loHstne o
IpyIIax CXOAHBIX 3JE€MEHTOB (ILEJOYHbIE U IIEJIOYHO3EMEIbHbIE METAJUIbI,
raJloreHbl, UHEPTHBIE ra3bl). DJIEMEHTh, KOTOpble 00pa3yioT aMm@oTepHbIe

OKCHUJbI U TUIAPOKCHUIBI

3.2

Ilepnonnuecknii 3akoH. Ilepuonuueckas cucTemMa XMMHUYECKUX 3JIEMEHTOB
AWM. MenneneeBa. KopoTkonepuonHas u JJIUHHONEpUOAHAS (OPMBI
ITepuonuyeckoit cucremMbl xumuueckux 31eMeHToB J[.MI. Menaeneena.
ITepuonsl m rpynnsl. @U3HYECKUN CMBICI MOPSAAKOBOIO HOMEpPA, HOMEPOB

nepuoja u rpyImmnsl 3JIEMCHTA




3.3

Crpoenue aTomoB. CoctaB aTOMHBIX siiep. M3oronsl. Dnektponbsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB IMepBbIX 20 XUMHYECKHX DJIEMEHTOB
[Tepuonuueckoit cucremsl JI.11. MenaeneeBa. XapakTepuCTUKa XUMUYECKOTO

AJIEMEHTA 10 ero noyiokenuto B [lepuoanueckoii cucreme /.M. MenneneeBa

3.4

3aKOHOMEPHOCTH H3MEHEHHUsl pajauyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TPYyINIaM M IEPUOIAM.
3nauenue [leproanueckoro 3akona u Ileproanyueckoil CHCTEMbBI XMMUYECKUX
SJIEMEHTOB JUIsl pa3BUTHS HAayku W npaktuku. [[.11. MengeneeB — yd€HbIN U

rpaxxiaHuH

3.5

Xumnueckas cBa3b. KoBajeHTHas (moisipHas ¥ HEMOJISIpHAsl) CBS3b.

QHCKTpOOTpI/IHaTeJ'II)HOCTB XUMHYECKUX 3JIEMEHTOB. MlOoHHAasI CBA3b

3.6

Crenenp okuciieHus. OKUCINTEILHOBOCCTAHOBUTCILHEIC peaKkuuu. HpOI_IGCCBI

OKMCJIEHUS U BOCcCTaHOBJICHU. OKHMCIIMTEIN U BOCCTaHOBUTEIN

3.7

XUMUYECKMM SKCIIEPUMEHT: H3ydyeHUE O0O0pa3lioB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THJIPOKCUA ITMHKA C PACTBOPAMHU KHCJIOT U
IesI04ei, MPOBEJEHUE OINBITOB, UILTIOCTPUPYIOIUX TPUMEPHI OKUCIIUTENBHO -

BOCCTAaHOBUTENIBHBIX peakuil (TrOpeHue, peakiuu pa3ioKeHUsl, COCAMHEHMS )

9 KJIACC

Kon

IIpoBepsieMblii J1eMEHT COePKAHUS

BemectBo 1 xumuueckas peakuus. [ToBropenne

11

[Tepuognyeckuii 3akoH. Ilepumonuueckas cucremMa XHMHYECKHUX 3JIEMEHTOB
.M. Menneneesa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kaius, KadbllUd H HX
COCIMHEHUI B COOTBETCTBUM C IOJOXKEHHEM 3JEeMEHTOB B [lepuogmueckoii

CUCTCMC U CTPOCHHUEM HX AaTOMOB

1.2

Crpoenue BemiecTtBa: BHUbl XUMHYECKOM CBSI3U. THUIBI KPUCTALUIMYECKUX
pEelIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAILINYECKOU
pemI€TKH W BHAA XUMHUYECKOW CBs3u. Kiaccudukanus w HOMEHKIATypa
HEOPraHWYECKUX BelIeCTB (MEXAYHAapOAHAsl U TpUBHAIbHAS). XUMUUYECKUE
CBOMCTBA BEIECTB, OTHOCAIIUXCA K Pa3JUYHBIM KJlacCaM HEOPraHMYEeCKUX

COGJIHHCHI/If/i, TFCHCTUYCCKaA CBA3b HCOPraHMYCCKUX BCIICCTB




1.3

Knaccudukanus XuMHUECKUX PEAKIUI MO pa3IMYHBIM MPU3HAKaM (110 YHCITY
M COCTaBy y4YacCTBYIOIIMX B PEAKIMHU BEIIECTB, O TEIUIOBOMY 3 QeKTy, Mo
M3MEHEHUIO CTeleHEeH OKUCICHHS] XMMHYECKUX AJIEMEHTOB, 0 00paTHMOCTH,
[0 YYacTHIO Karajau3aTopa). OK30- U SHJIOTEPMHUYECKHE pEaKLUH,

TCPMOXUMHUYECCKHUE YPABHCHU. IToustue o CKOpPOCTH XUMHYECKON peaKkuuun

14

[Tonste 06 0OpaTHMBIX U HEOOPATHUMBIX XUMHUUYECKUX peaknusx. [ToHsTHe 0
TOMOTEHHBIX M TETEPOreHHBIX peakiusax. I[loHATHE O XUMHYECKOM
paBHOBecur. DakTOphl, BIMSIONIMEC HA CKOPOCTh XHMHUYECKOW pEaKIUu H

MOJIO)KCHHUEC XUMHWYCCKOI'O PAaBHOBCCHUA

1.5

OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC pCaKnuu, BJ'IGKTpOHHBII\/’I OanaHc
OKHUCJIMTEIIbHO-BOCCTAaHOBUTEILH OU peaKnuu. CocraBieHue ypaBHeHI/Ifl
OKHCJIIMTCIBHO-BOCCTAHOBUTCIBbHBIX peaKHI/Iﬁ C HCIIOJB30BAaHHEM MCETOAA

AIIEKTPOHHOTO Oananca

1.6

Teopus 31€KTPOAUTHUECKON TUCCOUUALIMHI. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katuonsl, annonbl. MeXaHu3M IUCCOIMALIMN BEIIECTB C Pa3IMYHBIMU BUJIAMU
XUMHUYECKOU cBs3u. CTenens aucconuanuu. CHUIIbHBIC U C1a0bIe AIEKTPOJIUTHI.
Peakuuu nonHOro oOMeHa. YCI0BUs MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
IIOJIHBIE U COKpalICHHbIE MOHHBIE ypaBHEHMs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMI U collel B CBETe MPEACTABICHUM OO0 3IEKTPOJIUTUUECKON

nuccoruanuu. KauecTBeHHbIE peakilui Ha UOHBI. [IoHsITHE O THIPOIHU3E CoNei

1.7

XUMHYECKHH HKCIEPHUMEHT: O3HAKOMJIEHHE C MOJCISIMU KPUCTAJUIMYECKUX
PELIETOK HEOPraHWYEeCKUX BEIIEeCTB — METAJJIOB M HEMeTaJUIoB (rpaduta u
ajMasa), CJIOKHBIX BEIIECTB (XJIOPHAA HATPHUS); UCCIEOBAHUE 3aBUCUMOCTH
CKOPOCTH XHUMHYECKOM peakLUuu OT BO3JICHCTBHUSA pa3aM4yHBIX (AKTOPOB;
UCCIIIOBAHUE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEILIECTB, IIpoliecca
JUCCOLMAIMM  KHUCJIOT, IIenod4ed M cojed (BOSMOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPOBEIECHUE OIBITOB, WUIOCTPUPYIOMNX MPU3HAKH
IIPOTEKaHUs PeaKkI1ii HFOHHOro oOMeHa (00pa3oBaHUE OcaiKa, BbIIEIEHUE ra3a,
00pa3oBaHME BOJIbl); ONbBITOB, WIJITIOCTPUPYIOLUIMX MPUMEPHI OKHCIUTEIbHO-
BOCCTaHOBUTENBHBIX PEaKIHi (rOpeHue, peakuy pa3aoKeHus, COeANHEHU);
pacno3HaBaHME HEOPraHWYECKUX BELIECTB C IOMOIIBIO KadyeCTBEHHBIX

peaKuHﬁ Ha MOHBI; PCIICHHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranns! u ux COCOMHCHUA

2.1

O6HIa${ XapaKTCpUCTUKA TaJIOICHOB. OcobenHOCTH CTPpOCHUA AaTOMOB,

XapaKTCPHBIC CTCIICHU OKHCICHUA. CTpOGHI/Ie u (bI/ISI/I‘IeCKI/Ie CBOMCTBA




MPOCTHIX BEIECTB — TraJIOr€HOB. XUMUYECKUE CBOMCTBAa Ha MpUMEpPE XJopa
(B3auMozeiicTBHE ¢ MeTajulaMH, HeMeTajjlaMu, Iiejo4amMu). XJI0pOoBOIOPOI.
ConsiHast KUCIIOTa, XUMHYECKHE CBOMCTBA, IIOJy4eHUE, MPUMEHEHHUE.
JelictBue xjopa M XJOPOBOAOpPOJAa HAa OpraHu3M 4esoBeka. Baknelmue

XJIOPUABI U UX HAXOXACHUE B IIPUPOJAC

2.2

Obmas xapaktepuctuka 37eMeHToB VIA-rpynmbl. OCOOCHHOCTH CTpOSHUs
aTOMOB, XapaKTepHbIE CTeNeHU OKucIeHus. CTpoeHue U (PU3nIecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPONHBIE MOIU(PUKAINH
KHUCIOpoAa U cepbl. XUMUUECKUE cBoiicTBa cepbl. CepoBOJOPOII, CTPOCHHE,
¢usnyueckne U XxuMu4eckue cBoicTBa. OKCHUIBI Cepbl KaK IMPEACTaBUTEIH
KHCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3HUYECKUE U XUMUYECKUE CBOICTBA
(oOmme Kak MpeacTaBUTENs Kiacca KUCIOT U crienuduieckue). XuMHIeCcKue
peaKiuu, JIe)Kallue B OCHOBE MPOMBIIIEHHOTO Coco0a MOMyYyeHusl CepHOi
kucnotel. [Ipumenenue. Conu cepHOM KUCIOTHI, KAYECTBEHHAs peakius Ha
cynbdaT-uoH. Haxoxaenue cepsl U e€ cOeqUHEHHUI B pupoe. XUMUYECKOe
3arpsi3HEHUE OKPYKAIOLIEH Cpelbl COSNUHEHUSIMU Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHHE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 IPEeIOTBPALLICHUS

2.3

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbel. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIC CTEMEHW OKUCIEHUsA. A30T, pPaCHpOCTpaHCHHE B
npupoze, Gu3nUecKrue U XUMHUIECKUe cBoiicTBa. KpyroBopot azoTa B mpupoe.
AmMmuak, ero (Qu3MYECKMe W XUMHUYECKHE CBOWCTBA, IIOJyYCHUE W
npumeHenue. Conu aMMOHUS, MX (HU3NYECKUE W XHUMHUYECKHE CBOWCTBA,
npumeHeHue. KauectBeHHast peakiiysi Ha HOHbI aMMOHUs1. A30THasi KUCIIOTa, €€
noJiyueHue, PU3ndecKrue 1 XUMUYECKre CBOICTBA (00IIMe KaK MpeCTaBUTeIIs
Kjlacca KUCIOT U creuuduyeckue). Vcmonp3oBaHWe HHUTPATOB U COJEH
aMMOHHUSI B KauecTBE MHHEpAIbHBIX YAOOpeHUH. XUMHUUYECKOe 3arps3HeHue
OKpY’Karoleil cpeabl COSAMHEHUAMHU a30Ta (KUCIOTHBIE JOXKAU, 3arpA3HEHHE

BO3]lyXa, TOYBBI U BOJOEMOB)

2.4

dochop, amutorpornnbie Moaudukauu Gocdopa, GU3NUESCKHE U XUMHUCCKUE
cpoiictBa. Oxcun docdopa(V) u dochopHas kuciora, (uU3NYECKUE U
XUMHUYECKUE CBOWCTBA, monydeHue. Mcnonb3oBanue QocdaToB B KauecTBe

MUHEpaJbHBIX YA00pEeHU

2.5

Obmas xapaxkrtepuctika 3y1eMeHToB |IVA-rpynmbl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCJIEHHUsS. YTIepol, aJUIOTPOIHBIE

MO)II/I(i)I/IKaHI/II/I, pacipoCTpaHCHUC B IIPpUPOICL, (1)I/I3I/I‘ICCKI/IC U XHUMHYCCKHEC




cBoiictBa. Ancopbius. Kpyrosopor yriaepona B npupozae. OKCHIIbI yriiepoaa,
X (U3MYECKUE U XUMHUYECKHE CBOMCTBA, JICHCTBHE HA KHUBBIC OPraHHU3MBbI,
MOJIYYCHUE U PUMEHEHHUE. DKOJIIOTUYECKHU e TPOOJIEMbI, CBS3aHHBIC C OKCHUIOM
yraepona(lV);, runoresa rino0anbHOr0 MOTEIUICHUS KJIMMAaTa; MAPHUKOBBIN
a¢dekT. YrompHas KUACIOTa W €€ CONMM, UX (PU3NYECKHEe U XUMHUYECKHE
CBOMCTBA, MOJIyYCHUE U TIpHUMeHeHrne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnons3oBanrue kapOOHATOB B OBITY, MEIUITMHE, IPOMBIIILIEHHOCTH U

CEJILCKOM X039 CTBE

2.6

[TepBoHavaIbHBIE TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriepoga (MeTaH, 3TaH, ATUJICH, ALETUJIEH, STaHOJ, TIUIEPHH, YKCYyCHas
kucnoTa). MIx coctaB u xummuueckoe crpoenue. l[loHsitue o Ouonormyecku
BAXKHBIX BEIECTBAX: JXMUpPax, O€JIKax, yrjieBoJax — U HMX POJU B >KU3HU
yejaoBeKka. MaTrepuaibHOE€ €IMHCTBO OPraHMYECKUX W HEOPraHWYECKHUX

COEIMHEHUN

2.7

Kpemnuii, ero ¢usuueckue U XUMHYECKHE CBOMCTBa, IOJIy4YeHHE U
npumeHenue. CoeanHeHUs KpeMHHs B npupoje. O0mue npeacTaBieHuss 0o
okcune kpeMuus(1V) u kpemuueBoit kucinore. CUITUKATHI, KX UCIIOJIb30BaHUE
B ObITy, MeEIMIIMHE, TMPOMBIIUIEHHOCTH. BaxHeillme CcTpouTeIbHbIE
MaTepHasibl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. [IpobiieMbr
0€30MacHOr0 WCIOIb30BAHMS CTPOUTEIHHBIX MAaTEpUAjOB B TTOBCEIHEBHOMN

KHU3HU

2.8

XUMHYECKUN IKCHEPUMEHT: M3yuyeHHue o0pa3I[oB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCJIOTHI; MPOBEACHNE KaUeCTBEHHBIX peaKlUi Ha XJIOPU/I -
MOHBl M HaOJIIOJICHHE NPU3HAKOB UX MPOTEKaHMs; ONbITHI, OTpa’karollue
¢u3nyecKkre 1 XMUMUYECKHE CBOMCTBA raJlOr€HOB U UX COETMHEHUH (BO3MOXKHO
UCIOJb30BAaHUE BUAECOMATEPUAJIOB); O3HAKOMJIEHHE C 00pa3liaMu XJIOPHJIOB
(ranoreHuI0B); O3HAKOMJIEHME C o0pa3laMu cepbl U €€ COeIUHEHUSIMHU
(BO3MOXHO HCIIONb30BAaHUE BHJEOMATEpHANIOB); HaOMI0IEeHHEe Mpolecca
oOyTJIMBaHUs caxapa Ioj JACHCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI;
M3y4EHUE XUMUYECKUX CBOUCTB pa30aBiIeHHON CEpHON KHUCIIOTHI, IPOBEIECHNE
KayeCTBEHHOM peakuuu Ha CcyiabdaT-uoH U HaOJII0ACHHME INpu3HaKa eé
MPOTEKaHUs; 03HAKOMJIEHH € C PU3NUYECKHMHU CBOMCTBaMH a30Ta, (hocdopa u ux
COeMHEHNH (BO3MOXKHO MCIIOJIb30BAaHUE BHUAEOMATEpHUAJIOB), oOpa3namu
a30THBIX U (QochOopHBIX yr1oOpeHuit; nonydeHne, coonpanme, pacrno3HaBaHue
U U3yYEHUE CBOMCTB aMMHaKa; IPOBEJECHNE KAUYECTBEHHBIX PEAKLIUN Ha HOH

dAMMOHHS H (bOC(I)aT-I/IOH U HU3Y4YCHHUC TIPU3HAKOB HX IIPOTCKAHUA,




B3aMMOZCH CTBUE KOHIIECHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJBIO (BO3MOXKHO
UCIOJb30BAaHUE BHJIEOMATEPUAJIOB); M3YYEHUE MOJIENEH KPUCTAIIIMYECKHX
pemérok anmasza, rpadurta, (QyiIepeHa; O3HAKOMJEHHE C IPOLECCOM
a7copOIMKM PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
MIPOTHBOrasa; MojlyueHue, cooupaHue, pacro3HaBaHHE U U3yUEHHE CBOWCTB
YIJIEKUCIOro rasa; NMpOBEIEHHE KAaueCTBEHHBIX peakIuil Ha KapOoHaT- U
CUJIMKAaT-UOHbl U M3y4yeHHE NPHU3HAKOB HX IPOTEKAHMS;, O3HAKOMIIEHHE C
MPOAYKIHEN CHUIIMKATHON IPOMBIIUIEHHOCTH; PELIEHUE YKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BaxHelIne HeMeTaIbl U UX COEIUHEHUI)

MeTaniel U uX COCOUHCHU A

3.1

OO0mast XxapaKTepUCTUKAa XUMHUYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHHUH
ux noyioxkeHus B llepuoamyeckoil cucreme Xumuueckux siaemeHTtoB J.U.
MenneneeBa u crpoenust aToMoB. CTpoeHHE METaIOB. MeTanandeckas CBsI3b
U METaJUIMYECKas KpUCTAUIMYECKas peIIETKa. OJIEKTPOXUMUYECKUM P

HaIpsHKEHUI MEeTalIoB

3.2

dusnueckue 1 XuMU4ecKre cBoicTBa MeTalioB. O01Me crnocoObl MOTy4deHHs
MmeTtasuloB. IToHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aILUTHI UX OT
koppo3uu. CriaBsl (CTanb, Yyr'yH, JI0paTlOMUHUI, OpOH3a) U UX MPUMEHEHUE

B 6I>ITy W IPOMBIIIJICHHOCTH

3.3

[lenounsle MeTayIbl: MojoXkeHue B Ilepuonnyeckoil cucreMe XUMHUYECKUX
anemenToB J[.M. MeHeneeBa; cTpoeHUE UX aTOMOB; HAXOKJIECHUE B IIPUPO/IE.
dusnueckue 1 XMMUUYECKUE CBOWCTBA (Ha IpuMepe HaTpus U Kaus). OKcHIbI
U TUAPOKCHUIbI HaTpusi U Kanus. IIpuMeHeHue Ieno4yHbIX METalIoB U HX

COeIMHEHUN

3.4

IlemouHo3eMenbHBIE METaIIbl MarHui W KaJdbLMH: TOJOXKEHHE B
Ilepuonnueckoit cucreme xumuueckux odaementoB J[I.M. Menneneesa;
CTPOCHHE UX ATOMOB; HaXoxkjaeHue B npupoae. Ousznueckue u XUMUYECKUE
CBOMCTBA MAarHMsl W KajblUs. BaxkHeimme coeawHEHHS Kaiblus (OKCHI,

TUAPOKCU, oK ). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHCHUS

3.5

Amomunuii: nonoxxernue B [lepuonuyeckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB
J.1. MenpeneeBa; CTpo€HUE aTOMa; HaXOXJECHHE B mpupoje. Puznueckue u
XUMHUYECKHE CBOWCTBA amiOMHHUSA. AMQOTEpHBIE CBOWCTBA OKCHAA U

THAPOKCHU A aJTIOMUHUA

3.6

Keneszo: nonoxenue B [lepuoanueckoit cucreme XuMuueckux 3yemMeHToB . 1.

MCHI[GJICGB&; CTPOCHUC aTOMa; HAXOXIACHUEC B MNPUPOAC. du3znyeckue Hu




XHUMHUYECKUEe cBOMcTBa xene3a. Okcuubl, ruapokcuanl u comu xenesa(ll) u

xene3a(lll), ux cocras, cBoiicTBa U MOJTy4eHUE

3.7

XUMHUUYECKHM HKCTIEPUMEHT: 03HAKOMJIEHUE ¢ 00pa3iaMi METAIJIOB U CILJIaBOB,
X (pU3MYEeCKMMU CBOMCTBAMU; U3yUEHHE PE3yJIbTAaTOB KOPPO3HH METAJIIOB
(BO3MOXHO HCII0JIb30BAHHUE BUJIEOMAaTEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICUCTBUSI OKCHJA KaJbllud M HATpusi C BOAOW (BO3MOXKHO
WCIOJIb30BAaHUE BUICOMATEPUAIIOB); MCCIICOBAHUE CBOMCTB KECTKON BOJIBI;
mpolecca TOpPEHUs JKelle3a B KHUCIOpoae (BO3MOXHO HCIIOJIh30BAHHE
BHJICOMATEPHUAJIOB); TPU3HAKOB MTPOTEKAHKS KAYECTBEHHBIX PEaKIINil Ha HOHBI
(Maruwusi, Kajublus, aqroMuHUsA, uHKa, xene3a(ll) u xemesa(lll), mexu(ll);
Ha0II0ZCHNE U OMUCAaHKE MPOIECCOB OKPAIIMBAHUS IIJIAMEHU MOHAMH HATPUS,
Kalmusg W Kaiablus (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHAJIOB);
ucciiefioBanre aM(pOTEepPHBIX CBOMCTB TMJIPOKCHA AIOMUHUS U TUIPOKCUIA
LMHKA; PellIeHNEe SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHel1ue M eTasibl

1 UX COCOAUHCHU)

XuMus ¥ OKpyKarolasi cpena

4.1

HoBbie Matepuanbl u TexHosnoruu. Bemiectsa 1 MaTepuaibl B TOBCEIHEBHOM
YKU3HU YelIoBeKa. XUMUsS U 310poBbe. be3onacHoe ncnoab30BaHNue BEIECTB U
XUMHUYECKUX peakuuid B ObiTy. [lepBas moMoIms mpu XMMHYECKHX OKOTrax H

OTpPaBJICHUAX

4.2

OCHOBBI ~ IKOJIOTMYECKOW  TIpaMOTHOCTH. XHUMHUYECKOE  3arps3HEHHE
okpyxatoteit cpenst [1/IK. Pons xuMuu B pelieHnr 3KOI0rHYecKuX MpooieM.
[IpupoaHblE MCTOUHUKH YIJIEBOAOPOJOB (Yrojib, IPUPOIHBIA ra3, HedTb),

MPOAYKTHI UX MepepaboTKH, UX POJIb B OBITY M IPOMBIIILIEHHOCTH

4.3

XUMHUYECKUM IKCIIEPUMEHT: U3yUueHHe 00pa31i0B MaTEPUAJIOB (CTEKIIO, CIUIABBI

METaJIJIOB, IOJIMMEPHbIE MaTepHaIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NpoBEPsIEMOro
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeAMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI 0CBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

O TO03HAaBAEMOCTU SIBJICHUNM MPHPOMBbI, MOHHUMAaHHE OOBEKTHBHOU
3HAYMMOCTH OCHOB XMMHUYECKOW HayKU KaK 00J1aCTH COBPEMEHHOI'0
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeH KyJIbTYpBhl U IPAKTHUECKOMN
JEATEIbHOCTU YeJIOBEKa B YCIOBUSX COBPEMEHHOIO OOILECTBA;

IMOHMMAaHHE MECTAa XUMUHU CPCAU NPYTIUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IO3HAHUW, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPECTUIYCCKUX MCTOHAAX MCCICAOBAHHA BCIICCTB U UIYUYCHUA
XUMHNYCCKHUX peaxuuﬁ; YMCHHUE HCIIOJIB30BaTb MOACIM  JJIA

OOBSICHEHHSI CTPOCHUSI aTOMOB U MOJIEKYJT

1.3

o chepax nmpodeccnoHaNbHON AEATEIHPHOCTH, CBSI3aHHBIX C XUMHUEH
U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKECHUSIX
XUMHYECKON HayKH, YTO MO3BOJHUT OOYYAIONIMMCSl paccMaTpUBATh
XUMHIO Kak cdepy cBoeil Oyaymeidl mpodeccnoHambHON
NEeSITEILHOCTA M C/IeNaTh OCO3HAHHBIM BBIOOp XHMHHU  Kak
npoUIbHOrO TpenMeTa Mpu Mepexoae Ha YpPOBEHb CPEIHEro

obmrero oOpasoBaHus

Bnagenue cumcremMod XMMHUUYECKHX 3HAHUU U YMCHUC IIPHUMCHATDH

CUCTCEMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYAaCT:

2.1

BaXXHCHUIIINE XHUMHUECKHE IOHITHS: XUMHWYECKUH 3JICMCHT, aTOM,
MOJIEKyJIa, BEIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HCOAHOPOAHAA CMECb, OTHOCHUTCIIbHBIC aTOMHAA W MOJICKYJIApHAasd
MAacCChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KUCIOTa, OCHOBAaHHUE, COJIb (CpeaHss), XUMHUYecKas
pCaKknusa, pEakKimunu COCAWHCHUSA, PCAKIHUU Pa3I0OKCHUA, PCAKIHUHN
3aMelIeHUs, peakiuu oOMeHa, TerIoBol 3(pdeKT peakuuu, 3K30- U
AHJIOTEPMUYECKHE PEAKLMU, PACTBOP, MaccoBas 101 XMMHUUYECKOIO

OJICMCHTAa B COCOAMHCHHNH, MaccoBass o041 W MOPOLCHTHAA




KOHIICHTpALIKs BEUIECTBA B pPACTBOPE, PO aTOMa, SJIEKTPOHHBIH CIIoN
aToMa, aTOMHas OpOWTalb, paHyC aTOMa, BaJEHTHOCThb, CTENCHb
OKHCTICHUS, XUMHUECKas CBS3b, SJIEKTPOOTPUIATEIBHOCTD, OIS PHAS
Y HENoJsipHasi KOBaJCHTHAsl CBsI3b, MOHHAS CBS3b, METaJUIMYECKas
CBsI3b, KPUCTAJUTMYECKAS pelI€TKa (aATOMHAsI, HOHHAS, METAJTHYECKas,
MOJIEKYJISIpHAs), NOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEIICKTPOJIHUT,
AIIEKTPOJIUTHYECKAs] JTUCCOLMALIMS, PEAKIMd HMOHHOrO OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKUCIUTENb U
BOCCTAHOBHUTENIb, OKHCIIEHHE U BOCCTAHOBJICHHUE, DJIEKTPOIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMblE pPEaKLUH,
CKOpPOCTh XHMHUECKOW peakiuu, kaTtamusarop, IIJIK, xopposus

MCTAJJIOB, CIIJIaBBI

2.2

OCHOBOIOJIAralolIMe 3aKOHbl XUMHM: 3aKOH COXPaHEHHUs Macchl,
nepuonnueckuii 3akodH .M. MenjeneeBa, 3aKOH TOCTOSIHCTBA

CcoCTaBa, 3aKOH ABOFaI[pO

2.3

TEOPUM  XUMHUHU:  aTOMHO-MOJIEKYJISIpHas  TE€OpUs,  TEOpHs

3JIEKTPOJIMTUUECKOU T CCOLMAIIUT

Branenue ocHOBaMU XMMHYECKOW IPAMOTHOCTH, BKJIFOYAOIIEH:

3.1

YMEHHME TPaBUJIBHO HCIIOJIb30BaTh M3YyYEHHBIE BeELIeCTBa U
MaTepuanbl (B TOM 4YMCIE€ MUHEpaJbHbIE yIOOpeHHs, METalsibl U
CIUIaBbl, MPOAYKTbl IepepabOTKH MPUPOAHBIX HCTOYHUKOB
YII€BOJOPOI0OB (YTJisi, IPUPOIHOTrO ra3a, He()TH) B OBITY, CEIbCKOM
XO3sIiCTBE, Ha IIPOU3BOACTBE M I[OHUMAHUE 3HAYECHUS >KUPOB,
OenKoB,  YIJIEBOAOB  JUII ~ OpraHu3Ma  4YeJIOBEKa;  YMEHHe
IPOrHO3UPOBATH BIMSHUE BEIIECTB U XMMHUYECKUX IPOIECCOB Ha

OpraHu3M YelOBeKa U OKPYKAIOIIYI0 IPUPOIHYIO CPEIy

3.2

YMCHHC UHTCTPUPOBATH XUMHUUCCKUEC 3HAHUA CO 3HAHUAMU JAPYIrUX

y4eOHBIX MTPEAMETOB

3.3

HaJIM4Ke ONbITa PabOThI C Pa3IMUYHBIMU UCTOYHHUKAMH HH(OpMAIIU
0 XUMUHU (Hay4yHas W HAy4HO-TOMYJISipHAs JIUTEpaTypa, CIOBApH,

CIPaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLCHUBATH I/IHq)OpMaHI/IIO O BEHIECTBAxX, HUX
MMPEBPAIICHUAX u MNpaKTUICCKOM INPUMCHCHUHU n YMCHUC

HCII0JIb30BaTh €€ JJIs pecHuA yLI€6H0-HO3HaBaTCJ'ILHBIX 3aJda4




Brnagenue ocHoBaMu MOHSATHHHOIO arIapata U1 CHUMBOJMYCCKOI'O

S3bIKa XMUMUU TSI COCTaBIEHUS (POPMYIT HEOPTraHUYECKUX BEIIECTB,

4 YpaBHEHUN  XUMHUUYECKUX PpEAKIIMH; OCHOBAMM XHUMHUYECKOU
HoMmeHkaTypsl (IUPAC u TpuBuanbHOIN)
YMeHne oObSICHATh CBS3b MOJIOKEHHS dieMeHTa B [lepuoanueckoit
CUCTEME C YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
5 XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsl sapa, OOIIee YHCIo
AJICKTPOHOB), paCHpeNesICHHEM 3JICKTPOHOB IO SHEPreTHUYCCKUM
YPOBHSIM aTOMOB TI€PBBIX TPEX MEPUOIOB, KATHsI ¥ KaTbIUs
[IpencraBienne O NEPUOAUYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHYECKUX 3JIEMEHTOB (paJiyc aTOMa, 3JIEKTPOOTPULIATENbHOCTD),
6 IOPOCTBIX W CJOXKHBIX BELIECTB OT IIOJOKEHHUSI D3JIEMEHTOB B
[lepuoanueckoil cucreme (B MadblXx IepHOAaX U TJABHBIX
MOJATPYIIAX) U SJIEKTPOHHOT O CTPOSHUS aTOMa
7 YMeHue kiiaccu PUIMpoBaTh:
7.1 XUMUYECKHUE IJIEMEHThI
7.2 HEOpraHW4EeCKUE BEIEeCTBA
7.3 XUMUUYECKUE peaKIuu
8 YMeHue onpenensiTh:
81 BAJICHTHOCTb W CTENEHb OKUCICHUS XUMHUYECKUX IJIEMEHTOB, 3apsi
' MOHA
8.9 BHUJI XMMHYECKON CBS3M M THUI KPHUCTAJUTMYECKOH CTPYKTYpHI B
' COEJIMHEHHUSX
8.3 XapakTep Cpelbl B BOJHBIX paCTBOpaXx BEIIECTB (KHCIIOT, OCHOBAaHUH)
8.4 OKHUCJIMTENb U BOCCTAHOBUTEIh
9 YMenue xapakTepu3oBaTh GU3MUECKHUE U XUMHUECKUE CBOMCTBA:
IOPOCTBHIX BEUIECTB (KUCIOpPOI, O30H, BOAOPOH, Trpadur, ammas,
9.1 KpeMHHuH, a3or, Qocdop, cepa, XIop, HATPUH, Kaauil, MarHui,
KaJIbIIU, TFOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YMCII€ WX BOJHBIX PAacCTBOPOB (BOJA,
9.9 aMMHAK, XJIOPOBOJIOPOJ, CEPOBOAOPOJ, OKCHUABI U THUAPOKCHJIBI

metauioB |-11A rpynmn, amomunus, meau (1), muaka, xeneza (Il u

I11), oxcuas! yraepoza (11 u 1V), xpemuus (1V), azota u dpocdopa (111




u V), cepot (IV u VI), cepHucras, cepHasi, a30THCTas, a30THasd,

docdopHas, yrojapHas, KpeMHHUEBAs KUCIIOTAa U UX COJIH)

MPOTHO3UPOBAaTh MW  XapaKTepU30BaThb CBOMCTBA BEILIECTB B

3aBUCUMOCTH OT HUX COCTaBa M CTPOCHH:A, MIPUMCHCHHUEC BCIICCTB B

33 3aBUCUMOCTH OT WX CBOHCTB, BO3MOXHOCTh TPOTEKaHUs
XUMHYECKUX MPEBPAIICHUHN B PA3IUYHBIX YCIOBUSIX
10 YMeHHe cOCTaBISTh MOJICKYJISIPHBIC U HOHHBIC YPaBHEHUS PEAKIIHIA,
B TOM YHCIIE:
10.1 peakiii HoHHOro oOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAaHOBUTEIBHBIX PEAKITUN
103 WUTIOCTPUPYIOMIUX XAUMHYECKHE CBOWCTBA HM3YYEHHBIX KIJIACCOB
' (Tpymnm) HeOpraHM4EeCKHUX BEIIECTB
104 MOJITBEPIKAAFO X TeHETHYECKYIO B3aMMOCBSI3b MEXKy HUMU
11 YMeHue BEIYUCIATH (MPOBOAUTH PACUETHI):
111 OTHOCHTETFHYI0O MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl BEIIECTB,
' MacCCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTa B COCTUHEHHUH
11.2 MacCOBYIO J0JIIO BEILIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00bEM ra3oB
114 [0 ypaBHEHUSM XUMHYECKHX PEAKIMH U HAXOAUTh KOJUYECTBO
' BEIIECTBA, 00hEM M MACCy peareHTOB MJIM MPOJTYKTOB PEaKIuu
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJaMH HAy4YHOTO T[O3HaHUA (HaOmoneHue,
121 U3MEpEHHUE, SKCIIEPUMEHT, MOICITMPOBAHKE) IIPH U3yYSHHUH BEIESCTB
' U XMMUYECKUX SIBJICHUHU; yMeHHe C(hOpMyIHpoBaTh MpodiemMy u
MPEAJIOKHUTD ITyTH €€ PeIICHHS
122 Oe3omacHOi pabOThl ¢ XMMHYECKUMHU BEIIECTBAMU, XUMHYECKOU
' MOCYZI01 1 TabOopaTOpHBIM 000PYTIOBAaHUEM
npaBUIaMu 6e30MmacHoro oOparieHus c BEILIECTBAMH,
UCIIOJIb3YEMBIMU B TTOBCEIHEBHOM JKU3HHU, TPAaBUJIAMH TIOBEICHUS B
123 HemsiX COepeKeHHS 370POBbS M OKPYXKAIOMIEH TMPUPOIHON CpPEIbI;

MMOHMMaHue Bpena (0macHOCTH) BO3JEHCTBUS Ha KMBBIE OPraHU3MBI
onpeaenEHHBIX BEIIECTB, CII0c0o00B YMEHBILECHUS Hu

MpeAOTBpAILICHUA UX BPSCAHOI'0 BO3 /] eliCcTBUSA
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Hanuuwne MPaKTHUYCCKUX HABBIKOB IIJIAHUPOBAHUA U OCYHICCTBJIICHUSA

CICAYIOIUX XUMHYCCKHUX SKCIICPUMCHTOB!

131

HN3YUYCHHUC u OIIKMCAaHUC (1)I/I3I/I‘I€CKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHUC C (bI/I3I/I‘-IeCKI/IMI/I U XUMHWYCCKHUMU ABJIICHUAMU, OIIBITHI,

WJUTIO CTPUPYIOILIKE MPU3HAKU TPOTEKAHUS XUMUUECKUX PEAKLINI

13.2

M3YyYCHHUE CIIOCOOOB pa3jieeHns cMeceit

13.3

MOJIYUCHUC KHUCIIOpOda W HU3YYCHUC CTO CBOP’ICTB; MOJIYyYCHUC
BOOOpOAa U U3YyYCHUEC €TI0 CBOﬁCTB; IMOJIYYCHUC YTJICKHUCJIOTO I'a3a U
HU3YUYCHHUC C€Iro CBOI>'ICTB; MMOJIY4YCHUC aMMHUAKa MW H3YUCHUEC CTO

CBOMCTB

134

MIPUTOTOBIIEHUE PACTBOPOB C OMNPEIEIEHHON MacCOBOM JOJIEN

paCTBOpéHHOFO BCIICCTBA

135

OpUMEHEHHE  WHIUKATOpOB  (JakMyca,  METWJIOpaHXka U
denondTanenna) A onpeAeNeHusl XxapakTepa Cpelasl B pacTBOpax

KHUCJIOT U LIeJI0YEN

13.6

UCCIICIOBAHUE U OIHMCAaHUE CBOMCTB HEOPraHMYECKUX BELICCTB
Pa3JIMYHBIX KJIACCOB; U3Y4ECHUE B3aMMOACUCTBUSA KUCIIOT C METaJLIAMH,
OKCHJIJaMM  METAJJIOB,  pPACTBOPUMBIMA M HEPAaCTBOPUMBIMHU
OCHOBAHMSIMHM, COJIIMHU; IOJyYEHHE HEpPaCTBOPUMBIX OCHOBAHUI;
BBITCCHEHHE OJHOIO MeTajula JpyruM M3 pacTBOpa COJIH;
UCceoBaHne aM(OTEPHBIX CBOWCTB THUIPOKCHJIOB ATOMHUHHS U

HUHKA

13.7

PEHICHUC SKCIICPUMECHTAJIbHBIX 3a1a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPraHN4eCKuXx COCHHHGHHﬁ)); «BJIGKTPOJII/ITI/I‘-IGCKE[?I
Jucconuanus», «Baxueiie HeMETaIldbl U HX COCOAUHCHUSA ),

«BaxxHei1me MeTaJuIbl U UX COEAUHEHUSI»

13.8

XAMHYECKHE  OKCIICPUMEHTBI,  HUTFOCTPUPYIOIIUE  MPH3HAKH
MPOTEKAHUS pPeaKIMii MOHHOTO OOMEHA; Ka4eCTBCHHBIC PEaKIIMH Ha
MPUCYTCTBYIOIIUE B BOJIHBIX PAacTBOPax MOHBI XJIOPHI-, OpOMHI-,
wonun-, cyiabdar-, Qocdar-, kapOOHAT-, CHIMKAT-AaHHUOHBI,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MArHU S, KTBITHS, aTFOMIHIS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYwmenue:




MMpCaACTABJIATh PE3YyJIbTaTbl JOKCIICPUMCHTA B (bopMe BBIBOJIOB,

14.1 JIOKa3aTeNIbCTB, rpa)MKOB M TAOJMII M BBIABJISATH IMIUPHYCCKUC
3aKOHOMEPHOCTH
yCTaHAaBIUBAaTh  CBSI3M  MEXKAY  pealbHO  HAON0JaeMbIMU
14.2 XUMUYECKUMHU SIBJICHUSMH M TPOLECCAMU, NPOUCXOMASIIUMHU B

MaKpo- ¥ MUKPOMUPE, O0BSICHSITh MPUIHHBI MHOT'000pa3H st BEIECTB




INEPEYEHD 9JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 [lepBoHaUaNIbEHBIE XUMUUECKHE TTOHSTUS
11 UYucTele BemecTBa 1 cMecd. CriocoObl pa3ecHus cMecei
15 ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJBI XUMUYECKHX
' 31eMeHTOB. [IpocThie U CII0KHBIE BELECTBA.
13 Xumnueckass Qopmyna. BalleHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB.
' CrerneHb OKUCIIEHUS
3aKkOH IOCTOSIHCTBA cocTaBa BellecTB. OTHOCHTENbHAasT aTOMHas Macca.
14 OTHocuTeNbHAsI MOJIEKYJIIpHas Macca. MaccoBas 105151 XMMHUYECKOI O 3JIEMEHTa
B COEJMHECHUU
L5 KomnyectBo BemectBa. Monb. MonsipHas mMacca. MoJisipHbIii 00bEM Ta30B.
' B3anMocBs3b KOIMUECTBa, MACCHI M UM CIIA CTPYKTYPHBIX €UHULL BEILIECTBA
16 ®uU3nUeCKrEe U XUMUUYECKHE SIBJICHUSI. XMMHUYECKas pEaKIUs U €€ NPU3HAKH.
' 3aKOH COXpaHEHHS MAacChl BEIIECTB. XUMHUECKHE YPAaBHEHUS
5 [Tepuoguueckuit 3akoH u Ilepuoguueckas cUCTeMa XHUMHYECKHX 3JIEMEHTOB
JA.U. MenneneeBa. CTpoeHue aTOMOB
[lepuoanueckuii 3akoH. Ilepmoamyeckass cucreMa XHMHYECKUX 3JIEMEHTOB
2.1 J.N. Menneneesa. Ilepuonsl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO
HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIBI 3JIEMEHTA
Crpoenne atoMoB. CocraB aTOMHBIX sifiep. M3oTonsl. DnekTpoHbl. CTpoeHue
2.2 AJIEKTPOHHBIX 000JOYEK AaTOMOB TMEpBbIX 20 XUMUYECKUX DSIJIEMEHTOB
[Tepuoguueckoii cucremsl .M. MenneneeBa
3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBbIX TPEX
NEepUOo/IOB, Kajus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPHULIATEIbHOCTH,
2.3 METAJJIMYECKUX W HEMETAJUIMYECKUX CBOMCTB) U MX COEIUHEHHUH B
COOTBETCTBMM C IIOJIOKEHHEM »3ijeMeHTOB B llepuonmueckoit cucreme u
CTPOEHUEM UX ATOMOB
3 CtpoeHue BemecTBa
Xumuueckast cBsi3b. KoBaneHTHas (monsipHass W HEMOJSpHasi) CBS3b.
3.1 DJIEKTPOOTPUIATEIBHOCTh ~ XUMUYECKUX  AJeMEHTOB. MoHHas  cBA3b.
Mertannuueckas CBSI3b




3.2

Tunbl KpUCTAJUIMYECKUX pEmETOK (aToOMHas, HWOHHAs, MeTauTnyecKas),
3aBUCHMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTALIMYECKOW PEIIETKH U BUJA

XUMUYECKOUN CBI3U

Baxneiiiue npenctaBuTeld HEOpPraHWYecKux BellecTB. Hemertamnsl U ux

COCAMHCHU. Mertamisl ¥ UX COCOAMHCHUA

4.1

Knaccudukanus m HOMEHKJIaTypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(comeobpasyromiue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolMe; OCHOBaHMM (UIENIOYM W HEPacTBOPUMbBbIE OCHOBAHUA);
KUCTOT (KUCIOpOACcOo/epkKalMe U OECKUCIOPOAHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIel (CPEeIHUX U KUCIIBIX)

4.2

duznyeckue W XUMHUYECKHE CBOMCTBA MNPOCThIX BCHICCTB-HEMETAJIJIOB!

BOJIOPOJIa, XJIOpa, KUCIOPOAa, Cepbl, a30Ta, pocdopa, yriaepoaa, KpeMHUs

4.3

duznyeckre ¥ XUMHUYECKHE CBOMCTBA MMPOCTBhIX BCHICCTB-MCTAJIOB: JIMTHUA,
HaTpusd, Kajiusa, Maravs U KaJibliys, aJJIOMUHUS, KCJIC3a. aﬂeKTPOXI/IMI/I‘-IeCKI/Iﬁ

Al HAIPSKEHUM METALIIOB

4.4

du3nyecKkue U XMMHUYECKHE CBOMCTBA BOJOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCETAJJIOB!

XJIOPOBOZIOPOJIA, CEPOBOIOPOA, AMMHUAKA

4.5

dusnvecKkue ¥ XMMHYECKHE CBOWCTBA OKCHIOB Hemertayuios: cepsl (1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yrnepoma(ll, 1V), xpemuus(1V). Iloxyuenune

OKCHIA0B HEMCTAJIIIOB

4.6

Xumnyeckue cBoiictBa okcuaoB: MetauioB |A-IIIA rpynn, munka, memu(ll) u

xenesa(ll, 11). [Tonyyenre OKCHI0B METAIIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBAHUM M aM(OTEPHBIX THIPOKCUIOB (Ha IpUMepe
THJIPOKCHJIOB aJIIOMUHUS, JKene3a, LuHKa). [lomyuyeHue ocHOBaHUIl WU

aM(bOTEepHBIX TUAPOKCHIOB

4.8

OO6mume XuMUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOM,
CEepPHUCTOM, CepHOH, a30THOH, PochopHOil, KpeMHUEBOU, yronbHOU. OcoObie
XMMHWYECKUE CBOMCTBA KOHIICHTPUPOBAHHOM CEpPHOM M a30THOM KHCIOT.

[Tony4yenue kuciot

4.9

OO01mme XMMUYECKHe CBOKMCTBA cpeaHuX cojiei. [Tomyduenue coeit

4.10

[Tonyuenue, cobupaHue, paclo3HaBaHWE BOJOPOJA, KHUCIOPOaA, aMMHAKa,

YTJIEKUCIIOTO ra3a B JabopaTopuu

411

[TonyyeHnue amMmmuaka, CEpHONW U a30THOW KHCIIOT B IpOMBINILIEHHOCTH. O011me

CITOCOOBI MMOJIy4CHUA MCTAJIJIOB
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I'eneTnueckas cBs3b MCKAY KilacCaMH HCOPraHNYCCKUX COEIUHECHUMN

XUMHUYECKUE PEAKLIMHT

5.1

Knaccudukanus XuMU4ecKiX peakilyii o pa3InyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOIIMX B pEaKUUU BEILECTB, MO TerjioBoMy 3¢ dekTy, Mo

W3MCHCHUIO CTEIICHEH OKHCICHHUS XUMHYISCKUX 3JIEMEHTOB

5.2

TenmoBoli 3PPeKT XUMHUYECKOW peakIui, TEePMOXUMHUYECKHUE YpaBHEHUSI.

OK30- " OHAOTCPMHUYICCKUC PCAKIIUU. TepMOXI/IMI/I‘IGCKI/IC YpaBHCHHUA

5.3

OKHCIUTENPHOBOCCTAHOBUTENbHBIE PeaKIMU. OKHUCIUTENN U BOCCTAHOBUTEH.
[Ipomieccel  OKMCIEHMsT UM BOCCTAHOBJIEHMs.  OJIEKTPOHHBI  OasaHc

OKHCIUTEIbHOBOCCTAHOBUTEILHOM pCakun

5.4

Teopus >nmexkTpouTUyecKor auccoruanuu. Katnonsl, aHMOHBI. DJIEKTPOJIUTHI

H HCOJICKTPOJIUTHI. CuibHbIE U c1a0bIe QJICKTPOJIUTHI. CreneHn Juccounanuu

5.5

Peakuu monHoro oOMeHa. Y ClIOBUSI IPOTEKAHUS PEAKIMKA MOHHOTO OOMEHa,

IIOJIHBIE ¥ COKPAIEHHBIE HOHHBIEC YPAaBHEHUS PEAKIUI

XuMHs 1 OKpy’Karouas cpena

6.1

BemectBa M Marepuanbl B MOBCEIHEBHOM >KM3HU YeloOBeKa. be3omacHoe
UCIOJIh30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B 1abopaTopuu u OBITY.

HepBaﬂ IMOMOIIB ITPU XUMHUYECCKUX OXKOrax U OTPABJIICHUAX

6.2

XUMHYECKOe 3arps3HeHHE OKpYXKaromied cpenbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE TMOYBBI, BO3AyXa M BOJOEMOB), CIOCOOBI €ro MpeaoTBpAIICHHS
[MpenenbHas monyctumass koumentpanus BemiectB (I1JIK). Poms xumuum B
pPEIICHUHN DKOJOTHYECKUX TpoOsieM. YCHIIEHHE TapHUKOBOTO dddekra,

PaspymeHue 030HOBOI'o CJI0sA

6.3

ITpumenenue cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHHUS U UX COEAUHEHUH B
ObITY, MeAMLMHE, IMPOMBIIUICHHOCTH M CEJIbCKOM Xo3siiicTBe. IlpumeHeHue
METAJIJIOB M CIUIABOB (CTallb, YyTyH, AIOPAJIOMHUHUNA, OpoH3a) B OBITY H
IMPOMBIIIIJICHHOCTH X COGHHHCHHﬁ. ITonste o KOppOo3uu METAJIJIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4

[IpuponHble HMCTOYHUKU YIJIEBOAOPOJAOB (yroyib, HNPUPOIHBIA Ta3, HE(PTh),

IPONYKTHI UX MepepaboTKH (0€H3UH), X POJIb B OBITY U IPOMBIIIJIEHHOCTH

6.5

[lepBoHauaabHbIC MOHITUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCMTMHEHUSX
yriepo/a (MeTaH, 3TaH, 3TUJICH, alleTHIIEH, 3TaHOJI, IIUIIEPHH, YKCYCHas KUCIIOTa).
[ToHsiTHE O OHMOJOTHMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX, O€IKaX, yriaeBogax — U UX

POJIK B ) KU3HH YCIIOBCKA




Pacuérsr:

7.1 1o popMysaM XUMHUYECKUX COEIUHEHHM
7.2 Macchl (MacCOBOM) 10K PACTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 0 XMMUYECKUM YPaBHEHUSIM




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






