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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30oBaHMsl, MPEACTABICHHBIX
B ®I'OC OOQO, a Takke Ha OCHOBE (enepanbHOl paboueid MpoOrpaMMbl
BOCIIUTAHUS U C YUYETOM KOHIIETIUHY MPEMOAaBaHUs YIeOHOTO MPeaMeTa « XUMUSD)
B oOpa3oBaTenbHbIX opranm3amusx Poccuiickoit ®enepauuu, ¢ yuéTom
pacmpenenéHHbIX Mo KiIaccaM MPOBEPsEMBIX TPEOOBaHUHN K PE3yIbTaTaM OCBOCHUS
OCHOBHOHM 00pa3oBaTeIbHONM MpOrpaMMbl OCHOBHOIO OOIIEro 00pa3oBaHUs,
IIPUKA30M MuHnpocsemeHus Poccun oT 09.10.2024 N704
"O BHECEHUM M3MEHEHUW B HEKOTOpbIE MpHKa3bl MHUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit  ®eneparuu, Kacatommecs — (enepasbHBIX  00pa30BaTEIbHBIX
IporpaMM HaudalabHOro OOIIero 0Opa3oBaHMs, OCHOBHOTO OOIIETr0 00pa3oBaHuUs U
CpEIHEeTO o01ero obOpazoBanus".
[Iporpamma mo xumMuu 1aét MpeCTaBICHUE O MEIAX, O0IIel cTpaTeruu 00ydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEJACTBAMU Y4YeOHOTrO TMpeameTa,
yCTaHaBIMBAeT 00s3aTeIbHOE MPEIMETHOE COJEp)KaHue, IpeaycMaTpuBaeT
pacmpe/iesieHne ero 1o KiaccaM U CTPYKTypUpOBaHUE IO pas3iesiaM U TeMaM
OporpaMMbl 1O XUMHUHU, OMpEIEIseT KOJIUYECTBEHHbIE ¢  KaYeCTBEHHBIC
XapaKTEPUCTUKHU COAEpKaHMsI, PEKOMEHIyeMYI0 IOCIEA0BaTEIbHOCTh H3yUEHUs
XUMUU C Y4€TOM MEXKIPEIMETHBIX U BHYTPUIPEJAMETHBIX CBS3€H, JIOTUKHU
y4eOHOro TMpoIiecca, BO3PACTHBIX OCOOCHHOCTEH OOydJaroIuXxcs, OINpeaesseT
BO3MOKHOCTU TIpEAMETa /ISl peann3anuu TpeOOBaHUU K pe3ysbTaTaM OCBOCHHSI
OCHOBHOM 00pa3oBaTeIbHOW MPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHus, a TaKke TPeOOBaHHWI K pe3yjbTaTaM OOYyYeHHsS] XUMHUU Ha YpPOBHE
neiael M3ydeHusT TpeaMeTra W OCHOBHBIX BHJIOB  y4eOHO-ITO3HABATEIbHON

JESITEIbHOCTH 00Y4YaroIerocs o OCBOCHUIO Y4€OHOT0 COAEepHKaHUSI.
HEJN U3YYEHUSA YYEBHOTI'O IIPEIMETA

3HaHUWE XWUMHUHU CIYKUT OCHOBOW st (OpMUpPOBAHHUS MHUPOBO33PEHUS
00yyJaroierocsi, ero MpeACTaBiICHU O MAaTEPUATBLHOM EIUHCTBE MHPA, BAKHYIO
posib urpaiot GopMUpyeMble XUMHEH MNpPEACTaBICHUS O B3aUMOIIPEBPAICHUSIX
SHEPruu M 00 DSBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS TI00aTbHBIX
npoOjieM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEYECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
NUIIEBON M SKOJOTMYECKON 0€301acHOCTH, POOIEM 3aPABOOXPAHEHHUS.

N3yuenne xumuu:

CHOCOOCTBYET  pealM3aluyd  BO3MOXKHOCTEH I CaMOpa3BUTUS U
dbopMupOBaHUs KyJbTYPhI IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHWE MBIIIUICHUSI U TBOPUYECKHX CIOCOOHOCTEH

00y4YaroImuXcsl, — HABBIKOB  MX  CAMOCTOSITEIBHOU  yueOHON  JesITeIbHOCTH,
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IKCIIEPUMEHTAIBHBIX UM HCCIEIOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaKk B
MOBCEHEBHOM JKU3HU, TaK U B MPO(HECCUOHATBLHOM NeITebHOCTH;

3HAKOMHUT €O CHEIU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
L[EJIOCTHOTO B3IVISIIA HA €UHCTBO IIPUPOBI U YETIOBEKA, SABJISETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YyYaIOIUXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4HbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHre 00yUYaIOIINXCS.

JlanHble HampaBiieHHsT B OOyYEHUHM XUMHUHM OOECHEUYHMBAIOTCA CHEIU(PUKON
colepkaHusi  y4eOHOro  mpeameTa, KOTOPBIA  SIBISIETCSl  MEJaroru4ecku
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha ONpPENeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTr'O 00IIIero oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIbHBIX IMOHSATUNA XUMHHU, OCHOB
HEOPraHUYECKOW XUMHM U HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSITUH
OPraHUYECKON XUMUHU.

CrpykTypa coaepkaHus NporpamMMbl MO XUMHUU CPOpMHpOBaHA HA OCHOBE
CHCTEMHOI0 nojaxoaa K €€ m3ydeHuto. CoaepkaHHE CKIAIbIBACTCA U3 CHUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI OHATHI O XUMUYECKON
peakiuu. O0€ 3TU CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEIOBATEIILHOIO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKHUX MPEACTABICHUMN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYE€HHUS O CTPOCHUU aTOMa U XUMHYECKOW CBSI3H;

— TpeACTaBiICHUNU 00 DJIEKTPOJUTHUECKOM JUCCOIMALIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH
MIOJTY9CHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS TOCIEIOBATEIIBHO OT OJJHOTO
YPOBHS K JIpyroMy, BBITIONHSS (YHKIIUU OOBSCHEHUS W TIPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS U BO3MOYKHOCTEM IMPAKTUYECKOrO NMPUMEHEHUSI U IOJYyUYECHUS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl 1O XUMHU  CIHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJICTABJIEHUS] O XUMUYECKOM COCTABIISIOLIECH HAYYHOU KAPTHUHBI MUpA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOLICHUA K HAy4YHOMY 3HAHUIO U
METOJIaM IIO3HaHUS B Hayke. M3ydyeHue XUMHUM MPOUCXOIUT C NPUBJICYECHUEM
3HAHUM W3 paHee W3YyYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXKalomuid MUY,
«bwuosnorus. 5—7 xiacce» u «Pusuka. 7 Kinacey.
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[Ipy wu3yyeHMM XUMHH TPOUCXOAUT (HOPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKON HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJBTYPBI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUHU CHUCTEMBI XUMHUYECKUX
3HAHUW — BaKHEWIIHMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKESHHM,
JOCTYIHBIX 0000IIEHUII MHPOBO33PEHYECKOIO0 XapakTepa, s3blka HAYKH, B
OpUOOIIEHMM K HayYHbIM METOJAaM TO3HAHMUS TPU HU3YYEHUH BELIECTB H
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOM M y4eOHO-HCCIIEIOBATEIHCKON
NeSITENIbHOCTH, OCBOCHUM TPaBWJI 0€30MacHOr0 OOpalieHusi C BEIIeCTBAMU B
MIOBCEIHEBHOM )KU3HH.

[Ipy u3ydyeHUU XMMHUKM HAa YPOBHE OCHOBHOT'O OOIIETO O0Opa30BaHMS Ba)KHOE
3Ha4YCHUE NMPUOOPETN TaKUe 1eIH, KaK:

— (opMHpOBaHHE MHTEIJIEKTYalIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caMOOOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY NPHUHSATUIO DPEIICHUH,
CITIOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHUSIM KU3HU;

—  HampaBJICHHOCTh OOy4Y€HHsT Ha CHUCTEMAaTHYEeCKOE MPHUOOIICHUE
o0yyJarommxcsi K CaMOCTOSITEJIbHOM TTO3HABATEIbHON JIESITEIIbHOCTH, HAaYYHBIM
MeToAaM TMO3HaHUs, (POPMUPYIOIMIMM MOTHBALMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieueHre yCIOBUM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YHAOIIMMUCS
OMbITa Pa3HOOOPA3HOU JEATENIbHOCTH, MO3HAHUS M CAaMOIO3HAHMS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIIMX YHHUBEPCAIbHOE 3HAYCHUE IS
pPa3JIMUHbBIX BUJIOB JESATEIbHOCTH;

— (¢opmupoBanue oO0med (PYHKIUOHAIBHOM U €CTeCTBEHHO-HAYYHOU
rPAaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUW OOBSICHATHL M OILICHUBATH SIBJICHUS
OKPY’KAIOUIET0 MHUpA, MCHOJIb3ysl 3HAHUSA WM OMbBIT, MOJIYYECHHbIE MPU H3YYCHUU
XUMUH, TPUMEHSITh HUX MPU PEUICHUU MpoOJeM B TOBCEAHEBHOM KU3HU U
TPYAOBOU JNEATEIBHOCTH;

— ¢opMmupoBaHHWE y OOyYalOMUXCS TYMAaHUCTHYECKHX OTHOIICHUH,
MOHWUMAaHUSI TIEHHOCTH XWMHYECKUX 3HAHWHA 711 BBIPAOOTKH SKOJIOTHUYECKH
1eaecooOpa3Horo MOBEJAEHUsT B OBITY W TPYJIOBOM JACSATEIBHOCTA B LEAX
COXpPaHEHUS CBOETO 3/I0POBbSI U OKPYKAIOLIEH IPUPOJTHOU CPE/IbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOdWIIsS W HANPABICHHOCTH JAbHEUIIETO

o0yJeHus.
MECTO YUEBHOI'O ITPEJMETA B YYEBHOM IIJIAHE
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OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX I HW3YYCHUS XUMHH HAa YpPOBHE
OCHOBHOT'0 00111ero oOpa3zoBanus, coctaniseT 136 gacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIO).

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLIEEOBPA30OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHAA (MSK)
OBLLEOBPA3OBATEJIbHAS LUKOJIA", LLlaHap TaTbsiHa BnagumuposHa, AvpekTop




COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponp XUMUM B )KM3HU 4YEJIOBEKA. XHMMHSI B CUCTEME HAYK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOAaX MO3HAHUSI B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBas J0J1s1 XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHHUH.

KomuectBo BemectBa. Moiib. Monsipaas macca. B3auMoCBsi3p KOIIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUIl BemecTtBa. Pacuérel 1o ¢opMynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BEHIECTB. XUMHUUYecKHe ypaBHeHUs. Krnaccubukarms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOpaIeHus: ¢ J1abopaTOpHBIM 00OpPYIOBAHUEM, U3YUCHUE U ONMHUCAHUE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOIIO/ICHUE
¢usznueckux (TUIaBiIeHUE BOCKA, TasHUE JibJa, pacTHUpaHHE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOMN) SBJIICHUM, HAOMI0IeHUEe U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUJIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3felieHHusl CMECEi: ¢ MOMOIIbI0 MarHuTa, (UIbTpPOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/JaHHE MOJIENel MOJIeKYI
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BenlecTBO. HaxoxneHue kuciaopona B mpupoje, (PU3NUECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunbl. [lpumenenue xkucnopoaa. CrocoObl
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MOJIYYCHUSI KHUCJIOpOJa B JIa0OpaTOpuM ¥ TMPOMBINIIEHHOCTH. KpyroBopoT
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoit 3¢h(hEeKT XUMHUYECKON peakIuu, TEPMOXMMHUYECKHUE YpaBHEHMS,
9K30- M DHAOTEPMUYECKHE peaKiuu. TOIUIMBO: yrojib W METaH. 3arpsA3HEHHE
BO3/lyXa, yCUJICHHUE MapHUKOBOTO A (dexTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, ¢GU3MYECKHEe U XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHusa. Kuciaorsl u conm.

Monsipablit 00bEM ra3oB. PacuéTbl o XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBAa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BO/bl. OCHOBAHMUS.
Poisib pacTBOpOB B Npuposie U B XKU3HU YesoBeKka. KpyroBopot BoAbl B MPUPOJIE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosneoOpasyromie. Homenknatypa oxcuyioB. Dusnueckue U XUMHUYECKHE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucinor. Homenkmnarypa kucinor. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Psn aktuBHocTH MeTamnoB H. H. bekerosa.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydenue cosen.

I'eHeTnueckas CBSA3b MEXKAY KJIACCAMU HEOPTraHUYECKUX COEIUHECHUM.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupanue, pacrmo3HaBaHWE U W3YYCHHE CBOMCTB KHCIOPOJa, HAONIOACHUE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpalleHus TopeHus: (Mokapa), O3HAKOMIICHHME C O0Opa3laMu OKCHUIOB U
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYEeCTBOM | MOJIb, UCCJIEIOBAaHHE OCOOCHHOCTEHW pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaublleM) (BO3MOXHO  HCIOJb30BaHHE BUICOMATEPHUATIOB),
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UCCIIEJOBaHUE O00pa3loB HEOPTaHWYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METajulaMH, PEAaKUUW HEUTPAIHU3aLUH, I10Jy4EHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHME OJHOI0 MeTajlla IPYTMM M3 PAacTBOPA COJIM, PEILICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. . MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMHUYECKHX 3JIeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(pOTEPHBIE OKCHUIbI
Y TUAPOKCUBI.

[lepuomnueckuii 3axoH. [lepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnbl. DU3AYECKUM CMBICI IOPSAKOBOIO HOMEpA, HOMEPOB IIEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepnomnueckori cucremsl [[. M. MengaeneeBa. XapaKTepUCTMKa XUMHYECKOTO
3JIEMEHTA 10 ero nonoxeHuto B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTM W3MEHEHHUS paJhyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA HAayku W npaktuku. . M. MenneneeB — yd€HbId U
IPaKIAHUH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HENOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipoueccsl okucaeHus: 1 BOCCTaHOBICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pa3aoKeHUs, COEAMHEHN).

Mexcnpeomemmunie ceéasu
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Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
IOHATUM, TaK U MOHITUHU, SIBIIFOIIUXCS CUCTEMHBIMU JJIs1 OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAyYHbIN (PaKT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, 3JJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOIbI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAsl peaKkuust

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /l.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB TME€PBBIX TPEX TMEPHUOJOB, KM, KalIbLHUS M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XUMHUYECKOW CBS3H. THIBI KPUCTAJUIMYECKHUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEUIECTB. XMMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAacCaM HEOPraHUYECKHUX
COCAVMHEHNN, TEHETUYECKas CBA3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanuys XuMHUeCKUX PeakIfil MO pa3INdHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
U3MEHEHHIO CTEIICHEN OKUCIEHUS XMUMHUYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYacCTHIO KaTalau3aTopa). JK30- U SHIOTEPMUUECKUE PEAKLNN, TEPMOXUMUYECKHE
YpaBHEHU.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DaKTOPHI,
BIIASIIOIIME HA CKOPOCTh XMMHUYECKOM pPEaKIUMU U TOJIOKEHUE XHUMHUYECKOTO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBiienue YpaBHEHUU
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMHA C  HCIOJb30BAHUEM  METOJIa
3JICKTPOHHOTO OajaHca.

Teopus 3IEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO cBsizu. CteneHs aucconuanuu. CHUIIbHbBIC U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiuu nonHoro oomMeHa. Y cinoBusi IpOTEKaHUs peakliuii HOHHOro 0OMeHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JICUCTBUS PpaA3JIUYHBIX (HAaKTOPOB, MCCIENOBAHUE 3JIEKTPOINPOBOJIHOCTU
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMU KHUCIOT, IIeJoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHUE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6miass xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTHM CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJIECTBUE € MeETAZIaMU, HEMETajlaMH, IeJioyaMu). XJIOPOBOJOPO/I.
ConsHass KHCIIOTa, XMMUYECKUE CBOMCTBA, IOJyYECHHE, NPUMEHEHHE. [lelicTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapakKTepHbIe cTereHu okucieHus. CtpoeHue W (pu3myeckrue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XuMuuyeckue cBorctBa. OKCHABI Cepbl KAK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3HYECKHe H XHMHYECKHE CBOHcTBa (0OIIME Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUS Ha
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cynb(ar-uon. Haxoxxnenue cepbl u €€ COCAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XAapAaKTEPHBIE CTENIEHU OKHUCIEHHS. A30T, pacnpOCTpaHEHHE B MPUPOJIE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoOpeHnii. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIe cpeibl COeAMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue pocharoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIydEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V), rumore3a riao0ambHOr0 MOTEIUVIEHUS KIMMaTta, MapHUKOBBIN
s dekt. YronpHas KucaoTa v €€ coyid, ux (PU3nUecKue U XMMUUYECKUEe CBOWCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHa"aNbHBIC TOHATHS 00 OPTAHUMYECKHUX BENMIECTBAX KaK O COCITMHEHUSIX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
IPOAYKThI UX TepepaboTku (OEH3WH), WX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsaTre 0 OMOTOTMYECKU BaKHBIX BEILIECTBAX: KUPaAX, O€IKax, YIJIeBOJAaX — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢wu3nueckue H XHMHYECKHE CBOMCTBA, TIOJIYUCHHUE M
npumeHeHue. CoenuvHeHuss KpemHHs B mnpupone. OOmme mnpeacTaBieHus 00
okcusie kpemuus (IV) u kpemHueBor kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,
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CTEKJIO, IIEMEHT, OeTOoH, Xkene300eToH. IIpobiieMpl 6€301aCHOTO HCITOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCETHEBHOM JKU3HH.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaKaOIIHEe (PUINYECKUE U XHUMUYECKHE CBOMCTBA
TraJIOTeHOB U HX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BaHHWE BHUICOMATEPHAIIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOYyIIIMBaHUsL caxapa IMoJ JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YCHHUE XUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIOJIeHUE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu azora, ¢ochopa M HUX COCAMHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEepUaioB), oOpasaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJIyYeHHE,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICCTBUE KOHLICHTPUPOBAHHOW a30THOW KUCJIOTHI C MEBIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTA3a, MOJydYEeHUE, COOMpaHue, paclo3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEH CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BaxxHeine HeMeTallTbl U UX COCTMHEHUS».

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenpeneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTajuimdeckasi CBs3b U
METaJUIM4YeCKasi  KpUCTaUIMYecKas  pemiéTka.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TONYYeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CrocOOBI 3amUThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMUHUH,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTtpus U Kanusi). OKCUIbI U
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TUJIPOKCUZIBI HATpUsi W Kaius. [IpruMeHeHWe WENOYHBIX METAUIOB W HX
COCIUHCHUU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[Iepuonnueckoii cucremMe xumudeckux siemeHToB 1. M. Menneneesa, ctpoeHue
MX aTOMOB, HAX0XJICHUE B ITpupoic. PU3NYECKHUE U XUMUYECKUE CBOMCTBA MAarHus
U Kaiblius. Baxueline coequHEeHHS Kalblus (OKCHI, THIAPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aToMa, HaxoxkAcHHUE B npupoac. Duszndeckue u
XUMUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIFIOMUHUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
. MengeneeBa, cTpoeHME aroma, HaxOXJIeHUE B mpupone. Dusznyeckue u
XUMHYECKHe CBOMCTBA kene3a. OKCubl, THAPOKCH bl U comu xxene3a (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAaKIMi HA MOHBI: MarHus, KajablMs, aTlOMUHHS, [IUHKA, KEJe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPUAIIOB), UCCIIeIoBaHrEe aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUA IUHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/]1a4 1o Teme « Baxxneunmue
METaJIJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4eHrne o0paslioB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, IOJMMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu
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Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilaccuuKanus, MEePUOAUYHOCTh, HAOMIOIEHHE,
OKCIEPUMEHT, MOJCTUPOBaHUE, HW3MEPEHUE, MOJEb, SBIEHUE, MapPHUKOBBIH
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTepusi, aTroM, OIJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJTYIPOBOJHUKH, JTUDJIEKTPUKH, (OTODPIEMEHT, BEIIECTBO, TeJ0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacTBOP, pACTBOPUMOCTb, KPUCTAIIINIECKAs
peméTka, CruiaBbl, (PU3MUECKUE BEIMYUHBI, CAUHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU JESTEILHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMU, TPUHSITBIMU B
oOlllecTBe TMpaBWJIaMM U HOPMaMHU TIOBEACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEIbHOCTA Ha €€ OCHOBE, B TOM YUCJIE B YACTU:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU WH(pOpMAIHEH O
NEPEOBBIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW W JPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYNKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aHUMOCBS3SX YEIOBEKa C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON U YUTATEIhCKOW KYJIbTYpbl, B TOM YHCIIEC
HAaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbBIMH TEKCTaMHu, CIpPaBOYHOU
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JAUTEPaATYpor, JOCTYIHBIMH TEXHUYECKHMHU CpEACTBaMU HH()OPMALIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOY4YeHHIO M TI03HaHUIO, JII0O03HATEIBHOCTh, TOTOBHOCTb U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOEKTHOW H  HCCIEI0BATEIbCKOMN
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U YPOBHS OOY4YEHHS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEJICTBUU U
HEMPUATHE BPEAHBIX MPUBBIUEK (YIOTPEOJICHUS aIKOTOJIs, HAPKOTUKOB, KYpEHUs),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHYECKUMH BEIIECTBAMH B OBITY M PEAIbHOH JKU3HH,

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBOKEHUE K TPYAy M pe3ylbTaTaM TPYAOBOH AESITENbHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHHS TMPEAMETHBIX 3HAHUN 10 XWUMHUH, OCO3HAHHBINH BBIOOD
WH/IUBUTyaTbHOW TPACKTOPHH MPOJOHKEHHUS 00Pa30BaHUS C YIETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTIenTHOW MPOQEeCCHOHATBHON AATEILHOCTH U Pa3BUTHA HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb a/IalITUPOBATHCA B MPOPECCUOHAIBHON CPEE;

6) 3K0JIOrM4€eCKOro BOCIUTAHUS:

AKOJIOTMYECKU LEJIECOO0pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMS, TOHUMAHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBu 0€30MIaCHOTO MOBEAECHUS IPHU padOTe C BEIIECTBAMM, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 30POBBIO U JKU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJydYaeMble MPU U3YUYEHUU XUMUU, AT
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  SKOJOTHMUYECKONM KYyJIbTYphl, OCO3HaHUS TJ00alIbHOTO  XapakTepa
HKOJIOTUYECKUX MpOoOJieM M MyTeHd HMX peHIeHHs MOCPEICTBOM METOJOB XHMHUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHsSI PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOH,

KOMMYHHMKAaTHBHOM M COLIMAJIbLHOM ITPAKTHUKE.

ITpoBepsiemble TpeOOBaHMS K pe3yIbTaTaM OCBOEHUSI OCHOBHOM
o0pazoBaTenbHOM nporpaMMsl (8 Kinace)

Kon [IpoBepsiemble peAMETHBIE PE3YIbTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTr0 o0pa3oBaTenbHON MPOrPaMMbI OCHOBHOT'O 00IIIEro 00pa3oBaHUs
pe3yabTaTa

1 [To Teme: "[lepBoHAYaTBHBIC XUMUYECKHE TTOHATHS "
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11 PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSTHUH: aTOM, MOJIEKYyJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAs M HEOIHOPOJIHASA), BAJIGHTHOCTb, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J0JIsI XMMHUYECKOr 0 3JIeMEHTa B COeIMHEHUU, MOJISIPHBIN 00beM,
XUMHUYECKas peakiusi, Kiaccuukamnusi peakiuid: peakiuu COeAMHEHUS,
peaKuy PA3JIOKEHUsS, PEaKIUHd 3aMCEUICHUS, PEakluu OOMEHa, JK30- U
SHAOTEPMUYECKUE pEaKUuu, TEIIoBOM dSPQEeKT peakluuu, pacTBop,
MaccoBasi 0Jis BellecTBa (MIPOLICHTHAs KOHIEHTpAIlUsl) B paCTBOPE

1.2 HUIUIIOCTPUPOBATh B3daUMOCBA3L OCHOBHBIX XHMHWYCCKUX MOHATHH U
MMPUMCHATDH OTH IMMOHATHA IMPHU OITMCAHUH BCUICCTB U UX HpeBpameHHﬁ

1.3 UCIOJb30BaTh XHUMHUYECKYID CHMBOJMKY JJII COCTaBJICHUS (QOpMYI
BEIIECTB U YPAaBHEHUN XUMHUCCKUX PEaKIUi

1.4 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsI MAcCChl BEILECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOI'O YU€HUs, 3aKOHa ABOraapo

15 OnpeaAcIAThL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6HHapHBIX COCINHCHUAX

1.6 KJIacCUQUIMPOBATh XMUMHMUYECKHE peakuuu (10 YHCIy M COCTaBy
Y4YaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIIOBOMY 3 dekTy)

1.7 BBIYHMCIISTh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MacChl BEIICCTB

1.8 BBIUUCIIATH MACCOBYIO JIOMIO XHMHYECKOTO JJIEeMEHTa 1o Qopmyne
COCMHEHHS,

1.9 BBIYHCIISATH MACCOBYIO JIOJNTIO BEIIECTBA B PACTBOPE

1.10 MPUMEHSATh E€CTECTBEHHO-HAYYHBbIC METOJbI TO3HAHMS - HAOIIOJCHUE,

U3MEpEeHHEe, MOJICTUPOBAHHUE, IKCIIEPUMEHT (peaabHbI U MBICIICHHBIN )

2 [To Teme: "Baxueiimue npeacTaBUTENN HEOPraHUIECKUX BEUIECTB"

2.1 PacCKpbIBaThL CMBICII OCHOBHBIX XHMMHWYCCKHUX IMOHSTHUM: OKCHJ, KHCJIOTa,
OCHOBaHUE, COJIb

2.2 ONpE/ENATh MPHUHAJISKHOCTh BEIIECTB K OINpPEAEICHHOMY Kiaccy
coequHEeHUi o popMynam

2.3 KJIaCCU(PUIMPOBATh HEOPTAHUYECKHE BEIECTBA

2.4 XapakTepu30BaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXK/1as ONHMCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHMH COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIIHM

2.5 IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTEKaHUS XUMHUYECKMX IIPEBpaAlICHUN B
Pa3INYHBIX YCIOBUAX

2.6 clenoBaTh  TMpaBWJaM  TIOJIb30BAaHUS ~ XUMHUYECKOW  TIOCYIOM |
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nabopaTOpHBIM O0OpYAOBaHHWEM, a TaKXe TMpaBWiIaM OOpalieHusi C
BCIICCTBAMH B COOTBETCTBHM C WHCTPYKIHUSMHU TIO BBIIIOJHEHUIO
1a00paTOPHBIX XMMHYECKUX OIBITOB MO TMONXYYCHHI0 M COOMpAHUIO
razoo0pa3HbIX BeleCTB (BOAOPOAA M KUCIOpPOJA), MPUTOTOBIICHUIO
pPacTBOPOB C OIPENICIICHHOW MacCOBOW 0Nl pacTBOPEHHOTO BEIECTBA,
IUIAHUPOBATh W TPOBOJUTH  XHMHUYECKHUE  OKCIEPHUMEHTHl  TIO
pacro3HaBaHUIO PACTBOPOB IEIOYEH M KUCIOT C TOMOIIBI0 HHIUKATOPOB
(;makmyc, heHondTaaeuH, METHIIOPAHX U IPYTHE)

2.7 MPOBOJIUTH PACUYETHI MO YPABHEHUIO XUMUYECKON peaKINU

3 ITo Teme: '"lIlepuoguueckuii 3akoH U Ilepmomuueckas cucrema
xumuueckux anemeHtoB .M. MenneneeBa. CrtpoeHne aTOMOB.
Xumnueckas cBA3b. OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIEC PEAKIUN"

3.1 pacKkpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMOHSTHH: SIpo aToma,
DNEKTPOHHBIM  CJOHW aroma, aToOMHas oOpOWUTamb, paauyc aroma,
XUMUYECKass CBS3b, TMOJSpHAs M HEMOJSpHAs KOBAJICHTHAs CBS3b,
AJIEKTPOOTPULIATEILHOCTh, MOHHASI CBS3b, MOH, KaTHOH, aHUOH, CTENEHb

OKHUCIIEHUS
3.2 KJIACCU(DHUITMPOBATH XUMHUYECKHUE DJICMEHTBI
3.3 ONMCBHIBaTh M XapakTepu3oBaTh Tabmumunyo (opmy Ilepuoanyeckoit

CHUCTEMBl XMMHYCCKHX DJJIEMEHTOB: pa3JinyaTh TIOHATHSA 'TJaBHAs
noarpynmna (A-rpynma)" u "modounas noarpymnmna (b-rpynmna)", "mManeie" u
"Gosnpure" nepuobl

3.4 packpeiBath cmbicn [lepuoguueckoro 3axkona J[.MI. Menneneesa:
JEMOHCTPUPOBATh ITOHMMAaHHE IEPUOAMYECKON 3aBHUCHUMOCTH CBOWCTB
XUMHUYECKUX JIEMEHTOB OT UX NOJNOXKEeHUs B [Iepnonnyeckoii cucreme

3.5 COOTHOCUTH 0003Ha4YeHUsI, KOTOpbIe UMetoTcs B Tabnuie "[lepuonnyeckas
cucteMa xumuueckux osiemeHToB .M. MenneneeBa" ¢ YHCIOBBIMU
XapaKTepUCTUKaMH CTPOEHUSI aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB U
3apsi sAapa, oOOIIee YHUCIO DJJIGKTPOHOB U pachpelelieHue WX 10
AIIEKTPOHHBIM CJIOSIM)

3.6 OnpeaAcIATh CTCIICHb OKMCJIICHUS 3JICMCHTOB B 6I/IHapHI)IX COCINMHCHUAX

3.7 ONpeAeNsATh BHJ XHMHUYECKOW CBSI3M (KOBAaJEHTHass W HOHHas) B
HEOPraHMYEeCKUX COEANHEHUX

[IpoBepsiemble Ay1€eMEHTHI coiep kanus (8 Kiacc)

Kon [TpoBepsieMblil 3IEMEHT COJIEPIKAHUS
1 IlepBoHaYaILHBIE XUMUYECKUE TTOHATHUS
1.1 [Ipenmer xumuu. Ponb XMMHM B )KHU3HU YEJIOBEKAa. XMMHS B CUCTEME HayK. Tena
U BemecTBa. PU3MUECKHe CBOWCTBA BEMIECTB. ATpEraTHOE COCTOSTHUE BEIIECTB
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1.2

Ilouste o MeTomax IMmo3HaHWs B XUMHHU. YucTele BelrecTtBa U cMecd. CImocoObl
pasziesieHus: cMeceit

13

ATOMBI ¥ MOJEKynbl. XHUMHUECKHE dJIeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOoB. [IpocThie 1 cioXHbIE BEllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

14

Xumuueckas popmyna. BaneHTHOCTP aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENBHASA aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 10J11 XUMUYECKOIO 9JIEMEHTA B COCIUHEHUH

1.5

KomnuectBo BemectBa. Monb. MonspHass Macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYPHBIX €IWMHHUIl BemiectBa. Pacuersl mo dopmyrnam
XMMHUYECKHUX COCIUHEHUM

1.6

dusnyeckue U XUMUYECKUE SBICHUS. XHMMHUYECKas peakius U ee IMPHU3HAKH.
3aKOH COXpaHEHMs Macchl BEIIeCTB. XUMHUeckhe ypaBHeHus. Krmaccuduxanums
XUMHUYECKUX PeaKIuil (COeINHEHMS, PA3JIOKECHH S, 3aMEIIICHHUs, 0OMEHA)

1.7

XUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYI0H, C MpaBUiIaMu
paboTel B JabopaTopuM M NpUeMaMu  oOpalleHus ¢ J1abopaTOpHBIM
o0opyaoBaHUEM, U3yuYeHHE U ONUCaHWe (UINYECKUX CBOMCTB 00pas3IoB
HEOPTraHWYECKUX BEIICCTB, HAOMI0eHNE (Pu3nUecKnX (TUTaBJICHUE BOCKA, TasTHUE
Jbla, pacTHUpaHue caxapa B CTYNKe, KHIIEHHME U KOHJEHCAalMs BOAbI) U
XUMHYECKUX  (TOpeHHWE  CBEYHM, MPOKAIWBAHWE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SIBIIEHWW, HAOJIIOJEHWE H OIHMCAaHUE
NPU3HAKOB  MPOTEKAHHUS XMMHUYECKUX  peakuui (paznmokeHue  caxapa,
B3aMMOJICHCTBHE CEPHOIM KUCIIOTHI C XJIOPHIOM Oapusi, pa3loKeHUe TUAPOKCUIA
meau (II) mpu HarpeBaHuu, B3aMMOAEHCTBHE Kejle3a C PaCTBOPOM COJIM MEIU
(Il), wu3yueHue cHocOOOB pasleieHUsT cMmecedl (C TOMOIIBI0 MarHuTa,
¢buapTpOBaHWE, BBIMAPUBAHUE, AUCTUJUIALMS, XpomaTorpadus), MNpoBeacHUE
OYHUCTKHU TOBAPEHHOW COJM, HAONIOJIEHUE U OMMCAHUE PE3YyIbTaTOB MPOBEACHUS
OIbITa, WJUTIOCTPUPYIOUIETO 3aKOH COXpPaHEHMs] Macchl, CO3/aHHUE Mojesei
MOJIEKYII (IIIapOCTEPIKHEBBIX )

Baxueiiue npeacraBuTeN HEOPraHMIECKUX BEIIECTB

2.1

Bo3nyx - cmech razoB. CocrtaB Bo3myxa. Kucimopoa - 3jeMEHT U TMPOCTOE
BeulecTBo. Haxoxpaenue kuciopoga B mpupojne, (uU3MUECKue U XUMHYECKUE
cBoiictBa (peakiuu ropenus). Okcunsl. [Ipumenenune kucnopoma. CrocoObl
NOJTY4YeHHUsl KHCIopoJa B JabOpaTOpuM M MpOoMbIIUIeHHOCTH. KpyroBopor
Kuciaopoja B npupoze. O30H - au1oTponHas MoaudUKalus KUCIopoia

2.2

TennoBoi 3pexT XUMHUUIECKON peakIuy, TEPMOXUMHUYECKUE YPABHEHUS, IK30- U
SHJOTEPMUYECKUE peakuuu. TOIIMBO: yroiab U MeTaH. 3arps3HEHUE BO3IyXa,
YCUJIEHHE TTApHUKOBOT O 3 (hekTa, pa3pylieHrue 030HOBOTO CII0s

2.3

Bonopon - snemeHT u mpoctoe BemiecTBO. HaxoxaeHue Bojgopoja B MPHUPOJE,
(bu3nyeckne W XUMHUYECKHE CBOWMCTBA, NMPUMEHEHHE, CIOCOOBI TIONYYCHHS.
Kucnaorel u conu

2.4

Monsipablii 00beM ra3oB. PacueTsl M0 XUMUYECKIM YPaBHEHHSIM
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2.5 ®dusnyeckne cBocTBa BoAbl. Boma kak pactBoputenb. PactBopel. HackienHbie
Y HEHACBHIIIEHHBIE pacTBOPBL. PacTBOpUMOCTh BewiecTB B Boje. MaccoBas 1omst
BEIIECTBA B pacTBope. XHUMHUYECKHEe cBoicTBa BOAbl. OcHoBaHusi. Poib
pacTBOpOB B MPHUPOAE U B KU3HM 4YesnoBeka. KpyroBopoT BOIBI B IPHUPOJE.
3arpsi3HEeHUE TPUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ

2.6 Knaccudukanus neopranmdyeckux coeauHenunit. Oxcuapl. Knaccudukarus
OKCHJIOB: coleoOpa3ymomue (OCHOBHBIC, KHCIOTHBIC, aM(pOTEepHBIE) U
HeconeoOpaszytomme. HomeHknarypa okcumoB. DHU3HMYECKHE W XHMHUYECKHE
CBOMCTBa OKCHIOB. [lomyueHre OKCHIOB

2.7 OcnoBanust. Knaccudukanus OCHOBaHWI: IIEJIOYM UM HEPACTBOPHMBIE
ocHoBaHMs. Homenknatypa ocHOBaHMI. PU3HUYECKHE M XMMHUYECKUE CBOWCTBA
ocHoBaHuil. [Tomyuenue ocHoBaHU

2.8 Kucnorer. Knaccudukanus xucmor. Homenxmarypa kucimor. dusmyeckue u
XUMHUYECKHE cCBoOMcTBa KHCIOT. Psan aktuBHoct MertauioB H.H. bBexerosa.
[Tonyuyenue kucior

2.9 Comu. Homenknarypa coneil. dusmueckre M XUMHUYECKHE CBOMCTBA COJEH.
[Tonydenue coneit

2.10 I'eneTnueckas cBs3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX CO@,I[I/IHGHI/Iﬁ

211 | XuMmuuecKud  OKCIEPUMEHT: KAueCTBEHHOE  OIpeleNieHHEe  COIepiKaHus
KHUCIIOpOJia B BO3JyXe, MOJNydeHue, coOupaHue, pacro3HaBaHUE W HU3y4YEHUE
CBOMCTB KHUCJIOpOZA, HAOMIOJACHUE B3aUMOJICHCTBUS BEILECTB C KHUCIOPOJOM M
YCIIOBUSI BOSHUKHOBEHHSI U MPEKpAIIEHHUS TOpeHus (mokapa), 03HAKOMJICHHE C
oOpa3liaMi OKCHJIOB U OIKMCAaHWE WX CBOWCTB, TMOIydYeHHUE, COOHMpaHue,
pacrmo3HaBaHME€ M HM3y4EHUE CBOMCTB BOJAOpOAa (TOpPEeHHE), B3aMMOJCHCTBHE
Bosiopoza ¢ okcuaoMm menu (II) (BO3MOKHO HCTONB30BaHKUE BHIEOMATEPUAIIOB),
HaOmoeHne 00pa3ioB  BEHIECTB KOJIMYECTBOM | MOIb, HCCIEIOBaHUE
OCOOEHHOCTEW  pacTBOPEHHS BEHIECTB C  Pa3IMYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHHE PACTBOPOB C OIPENEICHHON MaccOBOM JoJiell PacTBOPEHHOTO
BEILIECTBA, B3aUMOJIEUCTBUE BOJbl C MeTaJIaMH (HaTpUEM U KaJblUEM)
(BO3MOXXHO MCTIOJF30BAaHUE BHICOMATEPHATIOB), ONPEICICHUE PACTBOPOB KUCIOT
U 11eJI0Y€eil ¢ MOMOIIbI0 HHANKATOPOB, UCCIIEeI0OBaHUE 00pa3Il0B HEOPTaHHM YECKIX
BEIIECTB Pa3IMYHbIX KJIACCOB, HAOIOICHUE U3MEHEHHS OKPACKU MHAUKATOPOB B
pacTBopax KUCIOT U IIesiouei, n3ydenue B3aumojenctus okcuna meau (II) c
pacTBOPOM CEPHOM KHCIOTHI, KHCJIOT C METajllaMHU, PEaKlHil HEeUTpalIu3aiui,
MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBHITECHEHHUE OJIHOTO METala JPYruMm
W3 pacTBOpa COJIM, pEIICHUE IKCIIEPUMEHTANBHBIX 3a71a4 1o Teme "Baxueime
KJIACChl HEOPTAaHUYECKUX COCTMHEHUMN"

3 ITepronnueckuii 3akoH u [lepuoauyeckas cucrema XuMru4eckux smemMeHToB [[. 1.
MenneneeBa. CrtpoeHue aTomMoB. XuMHUYecKass CBsi3b. OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

3.1 [IepBbie monbITKK Ki1accu(PUKALIMU XUMUYECKHUX 3J1eMEeHTOB. [loHaTHE 0 rpynmax
CXOAHBIX 3JIEMEHTOB (IlIEJOYHBbIE W MHIENIOYHO3EMEIbHBIE METANlIbl, T'aJOTeHBbI,
UHEpPTHBIC Ta3bl). DJEMEHTHI, KOTOpble 00pa3yloT amMQoOTepHbIE OKCHABI U
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3.2 [Tepnonnueckuit 3akoH. [leprognueckas cucreMa XMMUYECKUX 3yeMeHToB [I.1.
MenneneeBa. Koporkonepruonnas u anuHHonepuoaHas ¢Gopmsl [lepuognueckoit
cucreMbl xumudeckux diaemeHToB J[.M. Menneneesa. Ilepuogsl u rpymnmsl.
@u3NYEeCKU CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB II€pUOJa W TPYIIIbI
JJIEMEHTa

3.3 Crpoenune aromoB. CoctaB aTOMHBIX saep. M3orombl. DnexkTponsl. CTpoeHue
JJEKTPOHHBIX 000JI04eK aTOMOB TepBbIX 20 XUMHYECKHUX OJIEMEHTOB
[Iepnonnueckorn cucrembr J[.M. MenneneeBa. XapakTepUCTHKa XHUMHYECKOTO
3JI€MEHTa Mo ero nonoxeHuto B [leprnognueckoit cucreme J1.1. Menneneena

3.4 3aKOHOMEPHOCTH HW3MEHEHHUs paguyca aToMOB XHUMHYECKMX DJIEMEHTOB,
METAJUVINYECKUX M HEMETAUIMYECKHX CBOWCTB II0 TpylnaM U IIepUOaM.
3nauenue Ilepnonnueckoro 3akoHa u llepuoandeckold CHCTEMBI XMMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTUsA Hayku U npaktuku. .M. MenneneeB - ydeHbld U
IpaX<1aHuH

3.5 Xumuueckasi cBsizb. KoBaneHTHas (MoJsipHAss MW HEMOJNSPHAs)  CBS3b.
DNEKTPOOTPUIIATENTFHOCTh XUMHUUECKHUX 3JIeMeHTOB. VloHHAs CBSI3b

3.6 Crenenp okuciieHus. OKHCINTEIbHO-BOCCTAaHOBUTEIIBHEIC pC€aKuuu. Hpoueccm
OKHCJICHHS U BOCCTaHOBJICHUSA. OKHCIUTEIN U BOCCTAHOBUTEIIN

3.7 XUMHYECKUH SKCIIEPUMEHT: H3y4YeHHE OOpa3lloB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJECHWCTBUE THUIPOKCHAA IMHKA C pPACTBOPAMU KHCIOT W
11eJI0Yed, IPOBEACHHUE OIBITOB, MJUIIOCTPUPYIOLIMX INPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (TOpeHue, peakuu pas3iokeHns, COEIMHEHUS)

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
o0pazoBaTenbHOM nporpaMMsl (9 kinace)

Kon [IpoBepsiemble IpeAMETHBIE PE3YIbTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOT0 o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs
pe3yabpTaTa
1 ITo Teme: "BemecTBo 1 xumuueckast peakuus"
11 pacKpbIBaTh  CMBICI OCHOBHBIX XMUMHYECKHUX IOHSATHI: pacTBOD,

AJCKTPOIUTBI,  HEIJEKTPOJIHTHI,  DJICKTPOJIUTHYECKAS  JIUCCOIHAIINS,
peakIMu HMOHHOTO OOMEHa, KaTaau3aTop, XHMHUYECKOe paBHOBECHE,
06paTI/IMI)IC nu H606paTI/IMBI€ peaKHI/II/I, OKHCJINTCIIBHO-BOCCTAHOBUTCIBbHBIC
pEeaKINK, OKUCIUTEIh, BOCCTAHOBHUTENb, OKHUCIEHHWE W BOCCTAHOBJICHUE,
aloTponus, ampoTepHOCTh, XUMHUYECKasl CBS3b (KOBaJEHTHAs, MOHHAS,
MeTaJ'IJ'II/ILICCKail), KpHCTaHHquCKaﬂ pGIHCTKa, CIIJIaBBbI, CKOpOCTI)
XUMHYECKON peakinu

1.2 HIUIFOCTPUPOBATL B3dHMMOCBA3b OCHOBHBLIX XHMHUYCCKUX MMOHATUH U
MNPUMCHATD OTH IIOHATHUSA ITPHU OIIMCAHHUHA BCIICCTB U UX HpeBpameHHﬁ

1.3 COCTaBJIATh ypPaBHEHUS DJIEKTPOJIMTHUECKOH JMCCOLMALMU  KHUCIIOT,
LIEJIOYEN U COJeH, TOJIIHBIE U COKPAILICHHBIE YPABHEHUS PEaKLUd HOHHOT O
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oOmeHa

1.4 pacKpbIBaTh CYIIHOCTh  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKIui
MOCPEACTBOM COCTaBJICHHS SJIEKTPOHHOr0 0allaHca ATHX PEeaKIii

1.5 IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINU

2 IIo Temam: "Hemeramnsl u wux coemuHeHus" u "Meramasl U HX
coenqnueHnsa"”

2.1 XapaKkTepu30BaTh (OMUCHIBATh) OOIIME M creuu@uuecKkne XHUMHUYECKHe

CBOWCTBA IMPOCTBIX M CJIOXKHBIX BEUIECTB, IOATBEPXKAAsl OINKUCAHUE
MPUMEPAMH MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKINi

2.2 COCTaBJISITh YPaBHEGHMsI PEAKIHMK, TMOATBEP)KIAIONINX CYIIICCTBOBAHHE
T€HETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PAa3IMUYHBIX KJIACCOB

2.3 IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH IPOTEKaHNs XHUMHYECKUX IPEBPAlICHUNA B Pa3IMUHBIX
YCIIOBHSAX

2.4 clefoBaThb  IpaBWJIaM  IOJb30BAaHUS  XUMHUYECKOW  TOCylNOM U

nabopaTopHbIM 000OpyJOBaHMEM, a TakkKe TMpaBuiaM OOpalleHus ¢
BEIICCTBAMH B COOTBETCTBHH C HWHCTPYKIUSMH 110 BBITOJHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB MO TMONYYCHHI0O M COOMpaHUIO
ra3000pa3HbBIX BEIIECTB (aAMMHAKa U YTIICKUCIIOTO Tra3a)

2.5 OPOBOJUTH  PEAKLUMH, TOATBEP)KIAIONIME  KAa4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpOMUJI-,
uonua-, kapOonar-, Qocdar-, cunukar-, cynbdar-, THAPOKCHUI-UOHBI,
KaTHOHBl AMMOHUS, MOHBI HM3yYEHHBIX METaJJIOB, NPHCYTCTBYIOIIHE B
BOJIHBIX PAacTBOPaX HEOPTaHUYECKUX BEIIECTB

3 ITo reme: "Xumus u okpyxaromas cpeaa"

3.1 pacKpbIiBaTh CMBICI OCHOBHBIX xuMuueckux mnoustuid: IIJIK BemectBa;
KOPpO3HUsI METAJLJIOB

3.2 MPUMEHSTh OCHOBHBIE ONEPAIMH MBICIUTEIHHON JEATEILHOCTH - aHATN3 U
CHHTE3, CpaBHEHHE, O0OOOIIEeHHe, CHCTEMATU3alMI0,  BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H - I M3ydEHHUs CBOMCTB BEHICCTB W
XUMHUYECKUX pEaKIUi; eCTeCTBEHHO-HAYYHBIE METOAbl TO3HAHHS -
HaAOJIO/ICHUE, M3MEPEHHE, MOJCIUPOBAHUE, JKCIICPUMEHT (pealbHBIA WU
MBICJICHHBIN )

IIpoBepsiemble Ay1eMEHTHI coepkanus (9 kiacc)

Kon [TpoBepsieMblii HIEMEHT COAEPKAaHUS

1 BemectBo 1 xumMuueckas peaKknus. HOBTOpCHI/IC
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11 [Tepnonnueckuit 3akoH. [leprognueckas cucreMa XMMUYECKUX 3yeMeHToB [I.1.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMUYECKUX 7JJIEMEHTOB TMEPBBIX TpPEX IMEPUOAOB, KalMs, KalblUsi U HUX
COCAMHEHHUI B COOTBETCTBHM C IOJOXKEHUEM 3JieMeHTOB B Ilepuomnueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2 CrpoeHne BellecTBa: BHJAbBl XHMHUYECKOW CBS3U. THIBI KPUCTAIIMYECKUX
pELIETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUINYECKON PEIIETKH U
BuJga xumudeckod cBsa3u. Kiaccugukanus ¥ HOMEHKIATypa HEOpraHMYeCKHX
BellecTB (MEXIyHApoaHas W TpUBHAJIbHAsA). XHMMHYECKHE CBOICTBAa BEIECTB,
OTHOCSIIIMXCSL K  pa3jIMUYHbIM  KjlaccaM  HEOPraHWYEeCKUX  COEAMHEHUH,
TeHETUYECKas CBSI3b HEOPraHMUECKUX BEILIECTB

13 Knaccudukanus XuMUYECKUX peakluii 10 pa3InYHbIM MpU3HAKaM (10 YHCIy U
COCTaBy Y4YACTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Io
U3MEHEHHUIO CTEIEeHEN OKUCIICHUSI XUMHUUECKUX 3JIEMCHTOB, 110 06paTI/IMOCTI/I, 1o
y4acCTHIO  KaTalln3aTopa). DK30- U DHJIOTEPMHUYECKHE  pEaKIuH,
TEPMOXUMHUYECKHE ypaBHEHHS. [IOHATHE O CKOPOCTH XUMHUECKOW PEaKIuu

1.4 [Tonsatue 006 0OOpaTUMBIX M HEOOpPATUMBIX XMMHYECKHUX peakuusx. [lonsrue o
TOMOTCHHBIX U T€TEPOreHHBIX peakuusx. [IoHATHE 0 XMMHUYECKOM PaBHOBECHH.
@dakTophl, BIUSIOMIAE HA CKOPOCTh XHMHUYECKOW pEaKIMU U IIOJI0KEHHE
XMMHYECKOT'0 PaBHOBECHS

15 OKHCIUTEIIFHO-BOCCTAaHOBUTCILHBIC pcaKknuu, BHGKTpOHHLIﬁ OaaHc
OKHCIINTEIIFHO-BOCCTAHOBHUTCIHHOM pCaknuunu. CocraBieHue ypaBHeHI/Iﬁ
OKHUCJIIHUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIB30BaHHEM  MECTOOAa
QJICKTPOHHOI'O OamaHca

1.6 Teopust AIEKTPOTUTUYECKON IUCCOLMALNU. DJIEKTPOJIUTHI M HEIIEKTPOJIUTHI.
KaTI/IOHI)I, aHuoOHEL. MexaHn3M aucconanguu BEUIECCTB € pa3jIMYHBIMKU BHUIaMH
xummu4deckoil cBs3u. Crenenpb nuccounanuu. CUIbHBIE U C1a0ble 3JIEKTPOIUTHL.
Peakuuu nonHOro oOMeHa. YcCioBHSI MPOTEKAHUS PEAKIMA HMOHHOTO OOMEHa,
IOJIHBIE M COKpAallleHHbIE HOHHbIE YypaBHeHHUs peakuuid. CBoilcTBa KHCIIOT,
OCHOBaHMH W COJEl B CBET€ MPEACTABICHUN 00 JJICKTPOITUTHICCKOM
nucconuanuu. KauecTBeHHbIe peakiuu Ha HoHbL. [loHsATHE O THapOIN3E coneit

1.7 XMMHUYECKUN DHKCIEPUMEHT: O3HAKOMIICHHE C MOZCISAMH KPUCTAINIMYECKUX
pELIETOK HEOpPraHWYEeCKUX BEIIECTB - METAJUIOB M HEMETAUIoB (Tpaduta H
anMasa), CIOXKHBIX BEIIECTB (XJIOPHAA HATPHsl); HCCIEIOBAaHWE 3aBHUCHMOCTH
CKOPOCTH XUMHUYECKOW pEaKIUud OT BO3JACHCTBUS PA3NIUYHBIX (HAKTOPOB;
UCCIIEIOBAHUE  DJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMAIIUN  KUCIIOT, IIeloded u  cojeid (BO3MOXHO HCIIOJIb30BAaHHE
BUJICOMATEPUATIOB); TPOBEIACHHUE OIBITOB, HUIIOCTPUPYIOMIUX  MPHU3HAKU
NPOTEKAaHUsI Peakuii MOHHOTro oOMeHa (0Opa3oBaHUE OCa/iKa, BHIJCICHUE Ta3a,
oOpa3oBaHKE BOJBI); OIBITOB, HUTFOCTPHPYIOUIMX IPUMEPHl OKUCIHUTEIBHO-
BOCCTAHOBUTENbHBIX peakiuil (TOpeHHe, peakiuu pPa3loKEeHUs, COSAUHEHUS);
pacro3HaBaHWE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KaYECTBEHHBIX PEaKIIHiA
Ha WOHBI, pelIeHNE YKCIICPUMEHTAIBHBIX 3a/1a4

2 HemeTamibsl 1 UX cOeUHEHUS
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2.1 O6mass  xapakrtepuctuka rajgoreHoB. (OcCOOEHHOCTM CTPOECHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (pu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB - TajoreHoB. XUMHUYECKHE CBOMCTBA Ha IIpUMEpe  XJopa
(B3aUMOZIEHICTBHE C METaUIaMU, HEMETaJllaMH, Lieao4aMu). XJIOPOBOAOPOA.
ConsiHast KUCIIOTa, XUMUYECKUE CBOMCTBa, MoyyeHUe, NpuMeHeHue. JlelcTeue
XJIOpa U XJIOPOBOZOPOJA HAa OpraHU3M 4elloBeKa. BakHellnue XJIopuzabl U MX
HaXOXKJIEHUE B MPUPOJIE

2.2 O6mas xapakrepuctuka 35eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakKTepHble cTeneHHu okucieHus. CTpoeHue M (u3nyeckue CBOWCTBa
IPOCTBIX BEIIECTB - KHUCIOpPOJAa M CEpbl. AJUIOTPOINHBIE MOIU(PHUKAIIH
KHCJIOpOJIla M Cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOpOA, CTPOCHHE,
¢usnyeckne M XuMmuueckue cBoWcTBa. OKCHIBI Cepbl Kak MpPEJCTaBUTENN
KHUCIOTHBIX OKcHIoB. CepHast KHCIOTa, (PU3MYECKHE M XMMHUYECKHE CBOMCTBA
(obmme Kak mpeacTaBUTENs Kijacca KHUCIOT U crnenuduueckue). XUMHUYECKUE
peakuuy, Jexkallue B OCHOBE IPOMBIIUICHHOIO croco0a IOJIy4YeHUs CEpHOU
kuciotel. [Ipumenenue. Conu cepHOW KHCIOTHI, KaueCTBEHHAs peakuus Ha
cynbdar-uon. HaxoxxJeHne cepbl U €€ COCIUHEHHWH B TpPUPOAE. XUMHUECKOEe
3arpsA3HEHUE OKpY’KaIoIed cpe/bl COSAMHEHUSIMH Cepbl (KHUCIOTHBIE IOXK]H,
3arps3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €T0 MPeI0TBPAILCHHS

2.3 OOmast xapakrtepucTuka 3ieMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTpPOSHHS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIIEHUs. A30T, pacpoCTpaHEHHE B MPHUPO/IE,
¢u3nueckue U XuMUUeckue cBoiictBa. KpyroBopor azora B mpupoge. AMMHaK,
ero (usnueckre W XMMHUYECKHE CBOWCTBa, MojydeHHe W mnpumenenue. Conu
aMMOHMSI, UX (PU3NYECKHUE U XMMHUYECKHE CBOMCTBA, NpuMeHeHne. KauecTBeHHas
peakiusi Ha MOHbI aMMOHUS. A30THas KHCIIOTa, €€ MojydeHHue, PU3NYECKUe U
XMMHYECKHe CBoiicTBa (0OIIMe Kak TMpeICcTaBUTENs Kilacca KHUCIOT U
cnenduueckne). Vcrmonpb30BaHWE HUTPATOB W COJICH aMMOHHS B KauyecTBE
MUHEPATbHBIX YAOOpeHUH. XHMHYECKOE 3arps3HCHHE OKPYXKAIOMEH CpeJbl
COCAMHEHUSMM a30Ta (KUCJIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa, MOYBBl U
BOJIOEMOB)

2.4 ®ocdop, amnorponHsle Moguduranuu Gochopa, UINIECKUE H XUMHUECKHE
ceoiictBa. Oxcun ¢ochopa (V) u dochopHas xkuciaora, ¢u3HUecKue u
XMMUYECKHe CBOWCTBa, momydyeHue. McmonbzoBanue ¢ochaTtoB B KadecTBe
MUHEPATBHBIX YI00peHUH

2.5 O6mas xapakrepuctuka 3yeMeHTOB IVA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble  CTENEHU  OKHCIEHUS.  YTJIepojA,  aIOTPOIHbIE
Monu(pUKAIUKU, PACIPOCTpPAaHEHHWE B MpUPoAe, (UINYECKUE U XUMHUYECKUE
cBoiicTBa. Ancopoums. Kpyroopor yriepoaa B npupoae. OKCuabl yriepoaa, ux
¢u3nueckue W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha JKUBBIC OpPTaHU3MBL,
NOJTY4YeHUE U MPUMEHEHHE. DKOJIOrnYeckre MpoOiIeMbl, CBSI3aHHBIE C OKCHUJOM
yraepoga (IV); rumore3a ri00aJbHOrO TMOTEIUICHUS KIMMaTra; MapHUKOBBIN
s dext. YrompHas KUCIOTa U €€ CONH, MX (U3NIECKHUE U XUMHYECKHE CBOWCTBA,
nonyuyeHue U TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAULIMHE, TIPOMBIIIICHHOCTH U CEITHCKOM
XO35IUCTBE

2.6 HepBOHa‘IaJ'IBHBIe MOHATHS 00 OPraHuv4CCKHUX BCIICCTBAX KdK O COCIAMHCHHAX
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yriepoga (MCTaH, 9TaH, O3TWJICH, alCTUJICH, O3TaHOJI, TJIMOCPHUH, YKCYCHas
KI/ICJ'IOTa). HUx cocraB M XHMHYECKOE CTpOCHHUC. IloHsiTHE O OMOJIOrHYECKHU
BAXKHBIX BCHICCTBAX: JXUPAX, 6€JIK8.X, YrJIeBOJAax - U UX POJIM B JKU3HU YCJIIOBCKA.
MaTCpI/IaJ'II)HOG CAMHCTBO OPraHN4YCCKUX U HCOPTraHUYCCKHUX CO@JII/IHGHI/Iﬁ

2.7 Kpemnnii, ero ¢puznueckre 1 XMUMUUECKHE CBOMCTBA, MOJTyUYEeHHUE W TPUMEHEHHE.
CoenuHenus kpeMHus B mpupoje. O0mue npeacTtaBieHuss 00 OKcuae KpeMHUS
(IV) u xpemuueBoit kucinore. CUIMKAThI, UX UCIONB30BAaHUE B OBITY, MEAUIIMHE,
IIPOMBIIUICHHOCTH. BakHeWne CTpOUTENbHbBIE MaTEPUAIBl: KEPAMHKA, CTEKIIO,
eMeHT, OeToH, kene300eToH. [IpoGiembl Ge3omacHOro HMCMHOIB30BAHUS
CTPOUTENBHBIX MaTEPUATIOB B TOBCEAHEBHOM KU3HU

2.8 XVWMUYECKUI D3KCIEPUMEHT: H3Y4eHHE O0Opa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJIIHOM KHCIIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIMN Ha XJIOpU]I-
MOHBI M HaOJIOJeHHE TPU3HAKOB HUX TMPOTEKAHHS; OIBITH, OTPAKAIOLINE
¢u3nyeckne 1 XUMHUYECKHE CBOMCTBA TaJOI€HOB M HUX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPUATIOB); O3HAKOMJIEHHE C O00pas3llaMu XJIOPUJIOB
(rajJoreHnIoOB); O3HAKOMJICHHE C oOOpa3laMH Ccepbl U €€ COeIUHEHHUSIMU
(BOBMOXXKHO  HCIIONIb30BAaHME  BUAEOMATEpUAIOB); HAONIOJCHHE Ipolecca
o0yriuBaHUs caxapa MoJ ACHCTBUEM KOHILIEHTPHUPOBAHHOM CEPHOW KHCIIOTHI;
U3Y4YEeHUE XMMHUYECKHX CBOWMCTB Pa30aBIEHHOW CEPHON KHUCIOTHI, MPOBEICHUE
KayeCTBEHHOW peakiuu Ha Cyiabpar-uoH U HaOMI0JeHHE TMpU3HAKa ee
IPOTEKaHUsl; 03HAKOMJIEHHE ¢ (PU3MUYECKUMHU CBOMCTBaMU a30Ta, pochopa U ux
COeIMHEHU (BO3MOXKHO UCIHOJB30BaHHWE BHAEOMATEPUAIOB), o0Opa3lamMu
a30THBIX U (HocOpHBIX yH0OpeHHit; monydyeHue, cooupanue, paclo3HaBaHue U
U3Y4YEHUE CBOWCTB aMMHUaKa; IPOBEJICHHE KaueCTBEHHBIX pEakUuil Ha HOH
amMmmoHus UM (ochaT-MOH M U3YUYEHHE TPU3HAKOB UX IPOTEKaHUS,
B3aMMO/ICHCTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIOTBHI C MEAbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPUATIOB); H3YYEHHE MOJENEeH KPUCTAIUIMUECKUX
pemeTok anMasa, rpadura, QysuiepeHa; 03HaKOMJICHHE C MPOIIECCOM aJICOpOIun
pPacTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHBOIa3a;
NoJTy4YeHue, coOMpaHue, paclo3HaBaHHE M M3YUEHHE CBOMCTB YIJIEKHUCIIOrO rasa;
IIPOBEJCHNE KaUeCTBEHHbIX pPeaKIMii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3Y4YEHUE
NPU3HAKOB HX TMPOTEKaHUsS; O3HAKOMIICHHE C TPOAYKIHMEW CHIMKATHON
IPOMBILUIEHHOCTH; PEIIEHNE YKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe "Baxueliue
HeMeTaJJIbl ¥ UX coeInHeHus"

3 Meraibsl ¥ X COEIUHEHUS

3.1 OO0mas XxapakTepuCcTUKa XUMUYECKUX AJIEMEHTOB - META/UIOB HA OCHOBAaHUHU HX
nonoxxkeHuss B llepuonnueckoi cucreme XuMUuYeckux dnemeHToB .M.
MenneneeBa u ctpoeHusi aroMoB. CTpoeHHE METaIOB. MeTalinyeckas CBSI3b 1
METaJUTMYeCKasi  KpUCTAJIMYECKas  pemieTka.  DJCKTPOXUMHUYECKUU  Psif
HaNpsKEHU METAIIIIOB

3.2 dusnuecKkue U XMMUYECKHE CBOMCTBa MeTayioB. OOmMe crocoObl MOMydeHHs
MeTauioB. [loHATHE O KOPPO3UM METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
koppo3uu. CIutaBsl (CTalib, 4yryH, JIOPATIOMUHHN, OpOH3a) M UX NPHUMEHEHUE B
OBITY M TPOMBIIICHHOCTH

3.3 [[lenounbie MeTayIbl: TONOXkeHUE B llepuoanyueckoil cucreMe XUMHUYECKUX
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sanemeHntoB J[.MI. MeHneneeBa; CTpOo€HHE UX aTOMOB; HAXOXKJECHHE B MPHUPOIE.
dusnyeckre U XMMUYECKUE CBOWCTBA (Ha mpuMepe HaTpus U Kainus). OKCUIBI 1
I‘I/II[pOKCI/I,Z[I:I HanI/ISI n Kajlusd. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJUDIOB MU HUX
COeTMHEHNH

3.4 Illenoyno3zemMenpHbIE  METAIBI MarHuii W KaJIbIUM:  IIONOXKCHHE B
[Iepronuueckoit cucreme xumuueckux nemeHToB .M. Menneneesa; ctpoenue
MX aTOMOB; HaxXOXJE€HHE B mpupoje. PU3HMYECKHUE U XUMHUYECKHE CBOMCTBA
MarHusi U Kauplus. BaxHelmme coequHeHUs Kaiblus (OKCHI, THAPOKCHUI,
conn). JKecTKOCTh BOAIBI ¥ CIIOCOOBI €€ YCTPaHCHUS

3.5 Anromunuil: nonoxenue B Ilepmoauueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
JA.1. Menneneesa; CTpoeHHE aroMa; HaxoxkaeHue B npupone. dusnueckue u
XUMUYECKHE CBOMCTBAa amOMUHUA. AMQOTEpHBICE CBOWCTBA OKCHAA |
TUAPOKCH/IA ATFOMUHUS

3.6 Kenezo: nonoxenne B [lepuonnyeckoil cucreme XUMHUECKUX 3y1eMeHTOB J[.1.
MengeneeBa; CTpOEHUE aToma; HaxoXJIeHue B mnpupoge. Dusznueckue u
XUMHUYECKHEe cBoWcTBa jkene3a. Okcupl, ruapokcuansl u comu xkenesa (1) u
xenesa (I11), ux cocras, CBOWCTBA M MOJTyYCHUE

3.7 XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE ¢ 00pa3laMi METaJIJIOB U CIIJIaBOB,
uX (pU3MYEeCKUMH CBOMCTBAMM; M3YyYEHUE PE3YJBTATOB KOPPO3UH METAJIIOB
(BO3MOXXHO HCITOJIH30BaHHE BHUICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS
OKCHJa KajbllUsi M HATpus C BOJAOHM (BOSMOXKHO  HCIOJB30BaHUE
BUJIEOMATEPUAJIOB); MCCIICIOBAHUE CBOWCTB >KECTKOM BOJIBI; MPOIECCAa TOPCHUS
Kene3a B KHUCIIopojie (BO3MOXKHO MCITOJIb30BAaHNE BUICOMATEPHAJIOB); TPU3HAKOB
MPOTEKaHUsl KaueCTBEHHBIX peaklUi Ha MOHBI (MarHus, KalblUs, aTlOMUHUSA,
nunka, skene3a (II) m xemeza (III), memm (II); HabmroneHWEe W omMCaHUE
MPOIIECCOB  OKpalllMBaHUs IIJIAMEHHM HMOHAMHM HATpHsl, Kadusg W  KalblUs
(BO3MOXHO HCIIONIb30BaHUE BUJEOMATEPHUATIOB); HCCIEIOBAaHUE aMQpOTEPHBIX
CBOMCTB  THAPOKCHMJA  aAJIOMUHUS W  TUAPOKCHMAA LMHKA;  pELICHHE
SKCIEPUMEHTAIBHBIX 3aa4 1o Teme ""BakHelme MeTamibl U UX COeTMHEHUA "

4 XuMHS ¥ OKpYy’Karomias cpeia

4.1 HoBele maTepuansl u TexHosoruu. BemiectBa M marepualbl B IOBCEIHEBHON
JKU3HU 4YelloBeKa. XHMMHs U 310pOBbe. be3omnacHoe HMCIOIb30BaHUE BEILIECTB U
XUMHAYECKHX peaknuii B ObITy. IlepBas moMomrs Mpu XUMHYECKHUX OXKOTax H
OTpaBIIEHUAX

4.2 OCHOBBI 9KOJOrM4ECKON TPaMOTHOCTH. XMMHUYECKOE 3arpsA3HEHNE OKPYKAOLIEH
cpensl IIIK. Ponp XxuMum B pemieHHH 3Konorudeckux mpobdnem. IIpupoansie
WCTOYHUKU YTJIEBOJOPOAOB (yrojb, NPUPOAHBIM Ta3, HEe(PTH), MPOAYKTHI HX
nepepaboTKH, UX POJib B OBITY U MPOMBIIUIEHHOCTH

4.3 XVUMUYECKUH SKCTIEPUMEHT: M3yuyeHHe 00pas3I[oB MaTepHalioB (CTEKIO, CIUIaBbI
METaJJIOB, TTOJIMMEPHBIE MaTEPHAIIbI)

155.7. Jlna mpoBeneHusi OCHOBHOTO TOCYIapCTBEHHOT0 3K3aMeHa 1o xumuu (aanee - OI'D
10 XUMUU) HCIIONB3yeTCsl MepeueHb (Koaudukarop) mpoBepsieMbIx TpeOOBaHUH K pe3yabTaTam

OCBOEHHS —OCHOBHOH —00pa3oBaTenbHOH —HPOrpaMMbl —OCHOBHOTO —O0IIero—00pa3oBaHus —H
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OJIEMCHTOB COACPKAHUAA.

ITpoBepsiemble Ha OI'D 1o XxuMuM TpeOOBAHUS
K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOT'0 00111er0 00pa3oBaHus

Kog IIpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yjIbTaTaM 0a30BOr0 YpOBHS
MIPOBEPSIEMOr0 | OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETro
TpeOoBaHUS oOpazoBanus Ha ocHoBe PI'OC
1 [Ipencrasienue:
11 O TIO3HABa€MOCTH SBICHWH TPUPOAbI, TIOHUMAaHHWE OOBEKTHBHOMN

3HAYMMOCTH OCHOB XHUMHYECKOI HAayKHM Kak obyacTu COBPCMEHHOI'O
CCTCCTBO3HAaHUs, KOMIIOHCHTA O6I.I.I€I71 KYJIbTYpPbl U HpaKTHHCCKOﬁ
JACATCIBHOCTHU YCJIOBCKa B YCIIOBUAX COBpPCMCHHOT'O OGH.[GCTBa;
IMOHMMAaHHUE MCECTa XUMHHU CPEIU APYTUX €CTCCTBCHHBIX HAYK

1.2 O HAy4YHbIX METOJAaX IIO3HAHHA, B TOM YHUCIIC OKCICPUMCHTAJIBHBIX H
TCOPCTUUCCKUX METOAAaX UCCICAOBAHN BCUICCTB U U3YYCHHUA XUMHUYCCKUX
peaxunﬁ; YMCHHUEC HCIIOJIB30BaTh MOICIN IJIAd 00BSICHEHUS CTPpOCHUA
aTOMOB M MOJICKYJI

1.3 0 chepax mnpodeccHOHATBHOM IEATEIBHOCTH, CBSI3aHHBIX C XHUMHEH H
COBPEMEHHBIMH  TEXHOJIOTUSMH, OCHOBAaHHBIMH HAa  JOCTHIKCHHSIX
XUMHUYECKOH HAYKH, YTO MO3BOJIUT OOYYAIOIIUMCS pacCCMaTPUBATh XUMHUIO
Kak chepy cBoeit Oynymiei nmpodhecCHOHaTBLHON ACATENHPHOCTA U CAENATh
OCO3HAHHBIN BBIOOp XUMHUH KaK MPOPUIBHOTO MpeIMeTa MpH mepexo/ie Ha
YPOBEHb CPEIHET0 00IIero o0pa3oBaHus

2 Bianenue cucteMoil XMMUYECKMX 3HAHUN U YMEHHE NPUMEHSTh CUCTEMY
XUMHUYECKHUX 3HAHUH, KOTOpask BKIIIOYAET:

2.1 BOXHEUIIME XMMHUYECKAE TIOHATHS: XUMHUECKHUH DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJTHOPOJIHAS CMECh, OTHOCUTEIILHBIC aTOMHAsl U MOJICKYJISIPHAsT MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00beM, OKCHI,
KHUCJIOTa, OCHOBaHHWE, CONb (CpemHsis), XMMHUYECKas PEeakius, peakiuu
COCITUHCHUS, PEAKIUU PA3JIOKCHUS, PEAKINH 3aMCIICHUs, PpPeaKInuu
oOMeHa, TeraoBoi d(PPeKT peakiuu, SK30- U IHIOTEPMHUUCCKHUE PEaKIIUH,
pacTBOp, MaccoBasi OISl XMMHUYECKOT0 JIEMEHTa B COSIMHEHUH, MaccoBast
JIOJISl W TIPOIICHTHAs KOHIIEHTPAIMs BEIIECTBA B PAaCcTBOpE, SIPO aTroma,
QJIGKTPOHHBIM ~ CIIOW  aroma, aToMHas oOpOWTanb, paauyc aToMma,
BaJICHTHOCTb, CTETICHb OKHCIICHUS, XHUMHYECKast CBSI3b,
AJIEKTPOOTPHUIIATEIIBHOCTD, TIOJISIPHAST M HEMOJSPHAs] KOBAJICHTHAS CBSI3b,
WOHHAs CBs3b, METANIMYECKas CBS3b, KPUCTAJUIMYECKAs peIIeTKa
(aTromHasi, MOHHAsI, METAITUYECKas, MOJIEKYJIsIpHast), MOH, KAaTHOH, aHHOH,
AJIEKTPOJIUT U HEIJNEKTPOIHT, SICKTPOTUTHUYECKAS AUCCOLUAIIMS, PEAKIIUU
HOHHOTO  OOMEHa,  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH,
OKHCIIUTEIb ¥  BOCCTAHOBHUTEIb, OKHCICHHE U  BOCCTAaHOBIICHUE,
AJIEKTPONIN3, XUMHUYECKOE paBHOBECHE, OOpaTHMblE U HEOOpaTHMbIE

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLIEEOBPA30OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHAA (MSK)
OBLLEOBPA3OBATEJIbHAS LUKOJIA", LLlaHap TaTbsiHa BnagumuposHa, AvpekTop




peaknuM, CKOpOCTh XMMHUYECKON peakiuu, karanusartop, [1JIK, xoppo3us
METAJIJIOB, CILIABBI

2.2 OCHOBOIOJNAralolue 3aKOHbl XHMHUU: 33aKOH COXPAHEHHUS MAacChl,
nepuoanveckuil 3axkoH .M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOrazipo

2.3 TEOpUHU XUMHH: aTOMHO-MOJIEKYJIIpHas Teopus, TEOpHs
AIEKTPOIUTUUECKON AUCCOLUALINHI

3 Brnanenne ocHOBaMU XMMHYECKOM I'paMOTHOCTH, BKJTIOYAIOIICH:

3.1 YMEHHE MPaBUIHLHO UCIIOIB30BaTh U3YYCHHBIC BEIIECTBA U MaTepuaibl (B
TOM YHCJIE MHHEPAIbHBIC YIOOPEHUS, METaUIBl W CIUIABBI, MPOTYKTHI
nepepabdOTKU MPUPOIHBIX UCTOYHUKOB YIIIEBOIOPOIOB (YIJIs, IPUPOIHOTO
raza, HedTH) B OBITYy, CEIBCKOM XO3SiCTBE, Ha MPOU3BOJCTBE U
MOHMMAaHWE 3HAYCHHS JKUPOB, OCIIKOB, YIJCBOJOB I OpraHu3Ma
YeJIOBEKa; yYMEHHUE IPOrHO3MPOBATh BIIMSHUE BEUICCTB U XUMHYECKUX
MIPOIIECCOB HA OPTAHU3M UYEJIOBEKA U OKPYKAIOIIYIO PUPOIAHYIO CPEIy

3.2 YMEHHME MHTETPUPOBaTh XMMHUUYECKUE 3HAHHUS CO 3HAHUSIMM JIPYrUX
y4eOHBIX MPEIMETOB

3.3 HaJU4HMe OMbITa PabdOTHl C PA3TUYHBIMA MCTOYHHUKAMH HHGPOPMAIIUUA IO
XUMHH  (HaydyHass ¥ HAy4YHO-TIONYJspHAs  JIUTEparypa, CIIOBapH,
CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4 YMEHHE OOBEKTHBHO OIEHMBaTh HH(GOpPMAIMI0 O BEIIECTBAX, HX
IPEBpALCHUSIX U MPAKTUYECKOM NIPUMEHEHUHN U YMEHHE UCIOIb30BaTh €€
JUISL pelIeHus1 y4eOHO-TI03HABATENIbHBIX 3a/1a4

4 Branenue ocHOBaMH MOHSTUWHOrO ammapata U CHMBOJIMYECKOTO S3bIKa
XUMHUHU JUISI COCTaBJICHUST (OPMYJI HEOPTaHUYECKUX BEIIECTB, YPaBHCHHUI
XUMUYECKUX PEaKInii; ocHoBaMu xuMuuyeckoi HomeHKIaTyphl (IUPAC u
TPUBUAIILHOM)

5) YMeHue O0OBACHATH CBSA3b IOJIOKEHUS dyeMeHTa B [lepmonmueckoit
CHUCTEME C YMCIIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHUS aTOMOB XHUMHYECKHUX
3JIEMEHTOB (COCTaB M 3apsA] sApa, o0liee YHUCIO 3IIEKTPOHOB),
pacupeieeHueM DJJIEKTPOHOB II0 JHEPreTUYECKUM YpPOBHSM aTOMOB
IIEPBBIX TPEX MEPUOIOB, KAINS U KaJIbIU

6 [IpencraBienne 0 MEPUOAUYECKONH 3aBUCHMOCTH CBOMCTB XUMHYECKHX
AIEMEHTOB (paauyc aroMma, OJJIEKTPOOTPUIIATEIbHOCTH), MPOCTHIX U
CJIOKHBIX BCHICCTB OT ITOJIOKCHUS DJICMCHTOB B HepnonnquKoﬁ CUCTEMEC
(B MasbIX MEpUOAAX U TIABHBIX MOATPYNIAaxX) U 3JIEKTPOHHOTO CTPOEHUS

aToma
7 YMenue knaccuuuupoBars:
7.1 XUMHYECKHE DIIEMEHTBI
7.2 HEOpPraHWYECKHE BEIECTBA
[OKYMEHT MOAMMCAH 3MEKTPOHHOI NOAMMUCHIO
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7.3 XUMUYECKUE PEAKIIHH

8 YMeHue onpeeNsTh:
8.1 BAJICHTHOCTh M CTETICHh OKMCJICHHS] XUMHYECKHUX JIEMEHTOB, 3apsij] HOHA
8.2 BUJT XMMHYECKOM CBSI3M U TUI KPUCTALIMYECKOW CTPYKTYpHl B
COCMHEHUSX
8.3 XapakTep cpeibl B BOJHBIX PACTBOpaX BEIIECTB (KUCJIOT, OCHOBAHU)
8.4 OKHCITUTEIIb ¥ BOCCTAHOBUTEH
9 YMeHne xapakTepru3oBaTh GU3NIECKUE U XUMUYECKUE CBOMCTBA:
9.1 MPOCTHIX BEIIECTB (KHUCIOPO, 030H, BOJOPOJ, rpaduT, aiMas, KpeMHHH,
azot, ¢ocdop, cepa, XJI0p, HATPU, KaJauil, MarHUH, KaJdbIUil, ATFOMUHU,
KeJe30)
9.2 CJIOXHBIX BEIIECTB, B TOM YHUCJIE UX BOAHBIX PAacTBOPOB (BOJA, aMMHAK,

XJIOPOBOJIOPO], CEPOBOOPOA, OKCHIBI U THAPOKCUbI MeTawioB [ - 1A
rpynn, amromunus, meau (II), nuaka, sxenesza (II u 1), okcuasl yriepona
(II u IV), xpemuus (IV), azora u ¢ocpopa (III u V), cepsr (IV u VI),
CEepHHUCTasi, CepHas, a30TUCTas, a3oTHasg, ¢ocdopHas, YrojbHasd,
KpEMHHEBasi KUCJIOTa U UX COJIH)

9.3 MPOTrHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
WX COCTaBa W CTPOCHHUsI, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX
CBOMCTB, BO3MOXXHOCTh NPOTEKaHUS XHWMHUYECKHUX TpEBpalleHuidl B
Pa3IMYHBIX YCIOBUSX

10 YMeHue coCTaBIsITh MOJIEKYIIIPHBIC U MOHHBIC YPABHEHUS PEaKIUii, B TOM
qHUCIIe:
10.1 peaxiuii HFOHHOTro OOMeHa
10.2 OKHUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
10.3 WUTFOCTPUPYIOITUX XHMHUUYECKHE CBOWCTBA M3YYCHHBIX KIJIACCOB (TPyIIM)

HCOPraHn4CCKUX BCUICCTB

10.4 MOJATBEPKJAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEX 1Y HUMU
11 YMeHue BIYUCIATh (IPOBOAUTH PACUETHI):
111 OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIDHYIO MAacChl BEIIECTB, MaCCOBYIO

JOJIF0O XUMHUYCCKOI'o 3JICMCHTA B COCAMHCHNUN

11.2 MacCOBYIO JIOJTIO BEIIIECTBa B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YPaBHEHUSIM XUMUUYECKUX PEAKMK U HAXOIUTh KOJIUYECTBO BELIECTBA,

00BEM 1 MacCy peareHTOB WM MPOAYKTOB PEaKIIHI
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12 Bnanenue (3HaHue OCHOB):

12.1 OCHOBHBIMH METOJIaMH HAYYHOT'O IO3HaHWs (HAONIOZCHHUE, W3MEPEHHE,
OKCMIEPUMEHT, MOJICIIMPOBAHUE) TPU M3YUCHHH BEIISCTB M XUMHUYECKUX
SBIICHUIA; yMeHHE C(HOPMYIHPOBATh MPOOIEMy W TPEUIOKUTH IMYTH ee
peleHHs

12.2 0e30macHOi pabOThl C XMMHUYECKUMHU BEIIECTBAMHU, XUMHUYECKOW TOCYA0M
1 J1abopaTOpHBIM 000pyIOBaHUEM

12.3 MpaBWJIaMd O€30IMaCHOTO OOpaIeHHs C BElIeCTBaMU, UCIOIb3YEMbIMU B
MOBCETHEBHOM JKM3HU, TpPAaBHJIAMHU TIOBEJICHUS B IEIAX COepekeHUs
3I0POBbSI M OKPY)KAIOIIEH MPHUPOJHOW Cpelbl, IOHMMaHHWE Bpela
(omacHOCTH) BO3/ICHCTBHS HA JKUBBIE OPTaHU3MBI OMPE/ICTICHHBIX BEIIECTB,
C11oco0OB YMCHBIIICHUS U IIPEIOTBPAILICHUS UX BPEIHOIO BO3ICHCTBHS

13 Hanuuue npakTUYeCKMX HABBIKOB IUIAHMPOBAHHUS M OCYLIECTBIICHUS
CIENYIOIIUX XUMUYECKUX DKCIICPUMEHTOB:

13.1 M3y4eHHEe U OomucaHue (U3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
(GUBHYECKUMU M XUMUYECKHUMH SIBJICHUSMU; OIBITHI, WILTIOCTPUPYIOLTHE
MPU3HAKY TPOTCKAHUS XUMHUICCKIX PEAKITUI

13.2 H3y4eHHUE CIIOCOOOB pa3/iesieHUs CMeCen

13.3 MOJIyYEHHE KHUCJIOpOAa U M3YYEHUE €ro CBOMCTB; MOJYYEHHE BOJOpOJa U
M3YyYECHHE €r0 CBOMCTB; MNOJIYYEHHE YIVIEKHCIIONO Ta3a U HU3Y4YEHUE €ro
CBOMCTB; ITOJyYEHUE aMMHaKa U U3YyUYEeHHUE €0 CBOMCTB

13.4 IIPUTOTOBJIECHME  PACTBOPOB €  OIPEACICHHOM  MAacCOBOM  JIOJIEH
PacTBOPEHHOI' O BEILIECTBA

13.5 IpUMEHEHHE HHIMKATOpOB (JlakMyca, MeTHJIopaHXka U (eHondTanenHa)
JUISL OTIPEZIeNICHHS. XapaKTepa Cpejibl B pacTBOpPaxX KUCIIOT U IIeJIoueh

13.6 HCCIICIOBAaHHE U OMHMCAaHUE CBOMCTB HEOPTaHWYECKUX BEUIECTB Pa3IMYHBIX
KJIaCCOB; HM3YYCHHE B3aUMOJCUCTBUSI KHCIIOT C METaUIaMH, OKCHIAMH
METaJUIOB, PACTBOPHMBIMH M HEPAaCTBOPHUMBIMH OCHOBAHHSMH, COJSIMU;
NOJIYYCHHE HEPaCTBOPUMBIX OCHOBAHMH; BBITECHEHUE OJHOI'0 MeTallia
JIPYyrUM W3 pacTBOpa COJM; HCClenoBaHHe aM(OTepHBIX CBOICTB
THJPOKCHUIOB JTFOMUHUS U IIMHKA

13.7 pelIeHNEe SKCHEPUMEHTANbHBIX 3a7ad 1o Temam: "OCHOBHBIE KJIacChl
HEOPTaHWYECKUX COeAUHEHUN"; "DIEeKTpoNIuTHYeCKas Jauccoluanus',
"BaxkHelmme HeMeTaulbl U UX coenuHenns"; "BaxxHelmme MeTamisl M uX
coeuHEHH"

13.8 XUMUYECKUE SKCIEPUMEHTHI, WILTIOCTPUPYIONINE TMPU3HAKU MPOTEKAHUS

peaKIuii HFOHHOr0 0OMEHA; KaueCTBEHHBIC PEAKITUU HA MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX MOHBI: XJIOPH-, OpOMHI-, HOAUI-, CYIbdat-, hocdar-,
KapOoOHAT-, CHUJIUKAT-aHWOHBI, THUJIPOKCUI-HOHBI, KAaTHOHBI aMMOHHSI,
MarHusi, Kajbllus, aIIOMUHUL, Xene3a (2+) u xkeneza (3+), memu (2+),

LIUHKA
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14 VYMmenue:

14.1 MPEACTABIATh  PE3ydbTaThl  JKCIIEpUMEHTa B ¢GOpMe  BBIBOJIOB,
JIOKa3aTeNbCTB, TpPapUKOB W TaOJMMII W BBIBIATH JMIHUPHUYECKHC
3aKOHOMEPHOCTH

14.2 YCTAQHABJIMBATh CBSI3M MEXIY peajbHO HAOII0MaeMBIMH XHUMUYECKUMHU

SBIIGHUSIMU U TIPOILIECCAaMH, MPOUCXOASIIMMU B MaKpo- U MHKPOMHDE,
OOBSICHATH MPUYNHBI MHOTOOOPa3Hsl BEIECTB

[TepeueHb 271IEMEHTOB COEPKAHUS, TPOBEPSIEMBIX HA OCHOBHOM
roCcyapCTBEHHOM 3K3aMEHE 110 XUMHUHU

Kon [IpoBepsiemblii 3JIEMEHT COepKAHUS
1 [TepBOHAYATEHBIC XUMHUYECKHE TTOHSATHS
1.1 Yuctele BemecTBa U cMecu. CriocoObl pa3eneHus: cMecei
1.2 ATOMBI W MOJEKYJIbl. XHUMHUYECKHE OJIeMEHTbl. CHMBOJIBI XUMHUYECKUX

QJICMCHTOB. HpOCTbIe 1 CJIIOXKHBIC BCIICCTBA.

13 Xumnueckas Gopmyna. BageHTHOCTP aTOMOB XUMHYECKUX 3JIeMEHTOB. CTEneHb
OKHCIICHU A

14 3aKOH TOCTOSIHCTBa cocTaBa BemiecTB. OTHOCUTENbHas aroMHas Macca.
OTtHocuTeNnbHasE MOJIEKYJIsipHas Macca. MaccoBas 107151 XMMHUYECKOr O 3JIEMEHTA B
COCIUMHCHUHU

15 KonmmyectBo BemiectBa. Monb. MomsipHass mMacca. MonsipHbld 00bEM Ta30B.

BzanMocBs3b KOJINYCCTBA, MACChl U YUCJId CTPYKTYPHBIX CIMHUII BCIICCTBA

1.6 dusnyeckue U XUMHUYECKUE sIBICHUA. XUMHUUYECKas peakuus U €€ IPU3HAKHU.
3aKOH COXpAaHEHHS! MacChl BEIIECTB. XUMUYECKHUE YPaBHEHHUS

2 [Iepnonnueckuii 3akoH u lleproguyeckas cucreMa XMMUYECKUX 3J1eMeHTOB [[.1.
MengeneeBa. CTpoeHHe aTOMOB

2.1 ITepronnueckuii 3akoH. [lepuoanueckast cucrema xumMuueckux sinementos JI.M.
MenneneeBa. Ileproasl u rpymnmnsl. @U3MUECKHII CMBICT MOPSAIKOBOIO HOMEpA,
HOMepOB Hepno;[a nu prnHBI 3JICMCHTA

2.2 Crpoenne aromoB. CoctaB aroMHbIX snep. M3ortombl. Dnektponsl. CtpoeHue
JMEKTPOHHBIX 000NOYeK aToMOB MepBbIX 20 XUMHYECKHUX OSJEMEHTOB
Ilepuonuueckoii cucremsl JI.11. MeneneeBa

2.3 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMMUECKHUX DJIEMEHTOB IEPBBIX TPEX
NEpUO/IOB, Kaylus, Kanblus (paguyca aTroMOB, 3JIEKTPOOTPHUIATEIbLHOCTH,
METaNTNYECKUX U HEMETAJUINYECKUX CBOIMCTB) U MX COEMHEHUI B COOTBETCTBUU
C TIOJIO’KEHHMEM DJIEMEHTOB B [leproanueckoil cucreMe U CTpOCHUEM X aTOMOB

3 CrtpoeHue BemecTBa
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3.1 Xumuyeckass cBa3b. KoBaneHTHas (monspHass W HEMONSApHAs)  CBS3b.
ONEeKTPOOTPULATENBHOCTh ~ XMMHUYECKHX  JJEMEHTOB.  MoHHas  cBA3b.
Meramnueckas CBA3b

3.2 Tunsl KpUCTAIMYECKUX PELIETOK (aToOMHasi, MOHHas, MeTaJuIMuecKas),
3aBUCHMOCTHh CBOMCTB BEIECTBA OT THUIA KPUCTAIIMYECKOH PEMICTKH U BHIA
XMMHUYECKOH CBS3U

4 Baxueiiine MNpEACTAaBUTCIM HCOPraHUYCCKHUX BCIICCTB. Hemeramnel u ux
coequHeHM. MeTalibl U UX COSIUHCHUS

4.1 Knaccudpukanus u HOMEHKIATypa HEOPraHMYECKHX COEIUHEHUI: OKCHJIOB
(conmeobpa3yromue: OCHOBHBIE, KHCIIOTHBIC, am(poTepHBIC) u
HecoJeo0pa3yoIre; OCHOBaHWM (LIENIOYM W HEPaCTBOPUMBIC OCHOBAHUSA);
KUCIOT  (KUCIIOpOJCOJEpKalue U  OECKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIEH (CPETHUX U KHUCIIBIX )

4.2 Ouznyeckre 1 XMMUYECKHE CBOMCTBA IMIPOCTHIX BEIIECTB-HEMETAILJIOB: BOJIOPO/A,
XJIOpa, KACIOpoJa, cephl, a30t1a, hocdopa, yriaepoaa, KpeMHUs

4.3 @uU3NYeCKUE M XHUMHYECKHE CBOMCTBA IMPOCTHIX BELIECTB-METAIOB: JIUTHS,
HaTpusl, KaJlds, MarHusl U KaJbIUs, aTIOMUHHS, jKelle3a. DJIECKTPOXUMUYECKHUI
PAI HATPSHKEHUM METAILIIOB

4.4 duznuecKkue U XUMHUYCECKHE CBOMCTBA BOJOPOIHBIX COCIUHCHUN HEMETAJIIOB:
XJIOPOBOIOPO/Ia, CEPOBOIOPO/IA, AMMHUAKA

4.5 duznyeckue M XMMHUYECKHE CBOWCTBAa OKCHMIOB HemerauioB: cepsl (IV, VI),
azota (I, IV, V), docdopa (III, V), yraepona (I, IV), kpemuus (IV). ITonyuenue
OKCHJIOB HEMETAIIJIOB

4.6 XyMHYeCcKHE CBOMCTBA OKCHI0B: MeTaiioB 1A - IIIA rpymnm, uunaka, meau (I1) n
xenesa (11, I1). TTomydenne okcumoB MeTamioB

4.7 XHWMHYECKHE CBOMCTBA OCHOBAaHWUW M aM(OTEPHBIX THAPOKCHIOB (Ha MpUMEpPE
TUAPOKCUIOB alllOMUHHUA, JKeje3a, UuHKa). [lomydeHne OCHOBaHUU W
aM(OTEPHBIX THIPOKCUJIOB

4.8 OO0mue XUMHYECKHE CBOWMCTBAa KHCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIAOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOU, (ochOpHOU, KpeMHHEBOH, yroibHOH. OcoObie
XMMHUYECKHE CBOMCTBAa KOHLIEHTPUPOBAHHOM CEpHOM UM a30THOM KHUCIOT.
[Tonydenue kucnor

4.9 OO0mre XMMHYEeCKHe CBOMCTBA cpeHuX coieid. [lomydenue comeit

410 |[lomydyeHnue, coOuWpaHHWe, pAacIO3HABAHWE BOAOPONA, KHCIOPOJaa, aMMHAaKa,
YIJIEKUCIIOTO ra3a B Iab0paTopuu

411 |[lonydyeHue aMMHaKa, CEpHOW M a30THOW KUCIIOT B MPOMBINUICHHOCTH. OO0IIme
CIIOCOOBI IMOJTYyUYCHUS METAJLIIOB

412 I'eneTnueckas CBSI3b MEXAY KjlacCaMHU HEOPTaHUYECKUX COSTUHEHUM
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5 XHUMHUYECKUE PEAKIIUN

5.1 Knaccudukanuss XuMUYECKUX PEAKIUK 1O Pa3IudHBIM IPU3HAKAM: 10 YHUCIY U
COCTaBy Y4YACTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(GQeKTy, Io
U3MEHEHHUIO CTEIIEHEH OKHUCIIEHUSI XUMHYECKUX DJIEMECHTOB

5.2 TeroBoit 3¢(hekT XUMUIECKOH peakIiy, TEPMOXUMHUYECKHE YpaBHEHHS. DK30-
¥ 9HI0OTEPMHUUYECKHE peakny. TepMOXHUMHUYECKIE YPaBHEHUS

5.3 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENN U BOCCTAHOBUTEIU.
[Iporieccrl OKKCIEHUS U BOCCTAHOBJICHUSI. DIEKTPOHHBIN OamaHC OKUCITUTEIBHO-
BOCCTAHOBUTEIBHON PEAKIIUU

5.4 Teopust PNEKTPOTUTHYECKON IHcconanuu. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHI U
HERJIEKTPOIUTHl. CUIIbHBIE U cladble 3NeKTPOIUThl. CTENeHb TUCCOLUALUN

5.5 Peakiiun MoHHOro oOMeHa. YCIOBMS NpPOTEKaHUs pPeaKkUuil HOHHOro oOMeHa,
HOJIHBIE ¥ COKPAIICHHbIE HOHHBIE YPABHEHUS peaKkiuil

6 XuMUs ¥ OKpYIKaroIas cpesa

6.1 BemectBa m Marepuasiibl B TIOBCEIHEBHOM JKM3HM YeJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMHUYECKUX pEaKIHi B JIabopaTopuu H OBITY.
HepBa;I IIOMOIIIb HpI/I XUMHNYCCKUX OXKOorax mn OTpaBJIeHI/ISIX

6.2 XUMHYECKOE  3arpsi3HEHHE  OKpYXKallled cpeabl  (KUCIOTHBIE — JTOXK]IH,
3arpsi3HEHUE TIOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpeaO0TBpaICHUS
[IpenensHas monmyctumas kouueHtpauus emectB (IIJIK). Ponp xumun B
pElIeHUH OSKOJOTHMYECKUX TMpoliieM. YcuieHWe TapHUKOBOro dddekra,
pa3pylieHre 030HOBOIO CJIOs

6.3 [Ipumenenne cepol, azota, ¢ocdopa, yriepoaa, KpeMHUS U HX COCIUHCHHH B
ObITY, MEIMIIMHE, IMPOMBIIUIEHHOCTH U CeJIbCKOM Xo3siicTtBe. IIpumeHenue
METAJUIOB M CIUIaBOB (CTallb, YYIyH, IJIOPAJIOMMHMM, OpoH3a) B OBITY U
MPOMBINIJICHHOCTH WX coennHeHui. [IoHATHE 0 KOPPO3WH METaJJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3IUU

6.4 [IpupoaHble UCTOYHMKM YIIIEBONOPONOB (Yroib, NPUPOAHBIA ra3, HedTH),
POAYKTHI HX TiepepaboTku (OEH3UH), KX POJIb B OBITY M MMPOMBIIIJICHHOCTH

6.5 [TepBoHaYaIbHBIC TIOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COCIUHEHUSIX
yriaepona (MeTaH, 9TaH, OSTWJICH, AallCTHJICH, STaHON, TJHUIEPHH, YKCYCHas
kuciora). [loHsTHE O OMONTOrMYEeCKH BaXXHBIX BEIIECTBAX: XHUpaxX, OelKax,
YIIeBOJaX - U UX POJIH B )KM3HU YCIIOBEKA

7 Pacuersr:
7.1 o popMysiaM XUMHUECKUX COSAMHEHUIN
7.2 Macchl (MacCOBOI) JOJM PACTBOPEHHOT'O BEIIIECTBA B pacTBOPE
7.3 0 XMMHYECKUM YPaBHEHUSIM
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBo 4acoB
Ne HaumeHnoBanue pa3iesioB u JjaekTpoHHbIe (LU(poBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMblI Bceero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
11 ©CTEeCTBO3HAHUS U 5 9 bubmuoreka [JOK
' IPAKTHYECKOM IEATENBHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
12 BermecTBa U XuMH4yecKue 15 1 bubnuoreka [JOK
' peaxuuu https://m.edsoo.ru/7f41837¢c
Hroro mo paznery 20
Pa3nen 2. BaxHeiilne npeacraBuTe/ I HEOPraHUYeCKNX BellleCTB
21 Bosayx. Kucnopoa. [Tonsitue 5 bu6mmoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bogopon. Ilonstue o kucinorax 8 1 bubmmorexa [TOK
' U COMSAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHU https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. [lepunoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 1emeHToB Jl. U. MenaeneeBa. CTpoeHune aToMOB.

Xumuueckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE peaKiuu
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YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop

28.09.26 17:20
(MSK)

Ceptudukat 5D48FCBD750DF122B8A049AB412B2101



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

Ilepuoguyeckuil 3aK0H U
31 [Tepuognueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Mengeneesa. CTpoeHue aroma
XumMuveckas CBs3b.
3.2 OKUCITUTENBHO- 8 2 bubmorexa [OK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIHHBIC PEAKITHH
bu6mmoreka [JOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOI'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Kourpoabnbie | IlpakTuyeckue
NMPoOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
11 [ToBTOpeHue U yriyoneHue 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKIX 4 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAs TUCCOIIAALINSL. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 1 bubmamnorexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHnToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COCITMTHECHMSI
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemeHToB VA-rpynmsl. A3oT, dochop u ux 7 1 bubmorexa [JOK
' PYTHIR. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
2.4 sneMenToB IVA-rpymmnel. Yriepon u 8 1 2 bubnnorexa [IOK
’ . DYHTIBL P https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25
[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
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Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

. bubmuoreka [JOK
3.1 Obmme crolCTEa METAIIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 1 2 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpy»kaoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacon DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
1 [Ipeamer xumuu. Ponbs XumMuu B )KU3HU 1 bu6nunoreka [JOK
yesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTvie 0 MEeTOAX MO3HAHUS B XUMUH 1 bubmmorexa IIOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paloThl B 1a00paTOpPUU U MPUEMBI 1 bubmuoreka [IOK
oOpalieHus ¢ 1adbopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucrteie BemecTBa U cMecH. CrocoObl bu6mmoreka [{OK
4 . 1
pas3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 Bubmrorexa LIOK
A . bumMep https://m.edsoo.ru/ff0d28c8
OYHMCTKH TOBAPEHHOMN COJIN)»
bu6mmoreka [{JOK
6 ATOMEI H MOTIEKY I L https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE PIIEMEHTHI. 3HAKH 1 Bbubnunoreka [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUeHUE 1 bubmmorexa LIOK
yp i https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas popmyna. BaaeHTHOCTD 1 bubmorexa [TOK
pMyIIa- https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX IJICMCHTOB
OTHoOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [{JOK
11 1
OTHOcHTeNIbHAsT MOJIEKYJIsIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTr0 1 bu6mmoreka [{OK
3JIeMEHTAa B COCIMHECHUU https://m.edsoo.ru/ffod350c
13 KomnuectBo BemecTBa. Moib. 1 Bbu6nuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYECKHUE SIBJICHUS. 1 bubmoreka [[OK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycia0BuUs IPOTEKaHUS bubnuoreka IIOK
15 . 1
XAMUYECKUX PEAKIUUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. 1 bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koimuecTBa, Macchl
17 BEIIECTBA 10 YPAaBHECHHUSAM XUMHYECKUX 1 bubmorera IOK
Hl . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukaius XuMuueckux peaxiun
18 (coemuHeHHUs, Pa3I0KCHHS 1 bubmorexa [JOK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, OOMEHA)
M. B. JIoMOHOCOB — yu€HBIi-
19 sHUHKIoneaucT. O000IIeHHE U 1 bubmorera [IOK
) B https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHh3aIus 3HaHUI
20 Kontponbnas padora Nel mo teme 1 1 bu6moreka [IOK
«BemecTBa 1 XUMHYECKUE PEAKIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras 1 bu6mmoreka [IOK
Bo3nyxa. Kucinopon — snemeHT u https://m.edsoo.ru/ff0d448e
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npoctoe BemiecTBo. O30H
duznyeckre U XUMHYECKHUE CBOMCTBA
22 KHCIIOpOJia (pEeaKIIuu OKUCIICHUS 1 Bubmmorexa [JOK
poia (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [loustre 06 okcumgax
CriocoObI ONTydeHHsT KUCTIOpOa B
23 nabopaTopuu ZIIIH OMBIH_UIerH(iICTI/I 1 bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3¢ ekt XumMrueckoi

24 peaKkIuu, MOHITHE O 1 bubnmnoreka [HOK
TEPMOXMMHYECKOM YPaBHEHUU, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKITUIX
TomnuBo (HePTh, Yroib U METaH).

25 3ar }I3HeI§I/Ie¢l)303 . a, CIIOCOOBI 2:1"0 1 bubamorexa LIOK

P %, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTnueckas padora Ne 3 o reme
26 «[TonydeHnue u coOMpaHue KMCIOPOIa 1 1 bubmorexa [JOK
i N p pOAa, https://m.edsoo.ru/ff0d4ae2
M3Yy4EHHUE €ro CBOWCTB»

97 Bonopon — anemeHT u nmpocroe 1 bubmuoreka LIOK
BemecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
du3nYECKre 1 XMMUYECKHE CBOMCTBA bubmoreka [[OK

28 1
Bogopoaa. [Ipumenenne Boropoaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK

29 Honsie 0 KucnoTax i Consx L https://m.edsoo.ru/ff0d50d2

30 CriocoObI omy4YeHus BOIOPOa B 1 bubnmoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 mo Teme

31 «[Tonyuenne u cobupanne BOIOpoaa 1 1 bubnuorexa [IOK

yi . p pOLa, https://m.edsoo.ru/ff0d4f42
W3YYEHUE €r0 CBOWCTBY»
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39 MossipHblit 00bEM razoB. 3aKOH 1 bubmuoreka LIOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncnenus o6b€Ma, KonuyecTBa

33 BEIECTBA ra3a Mo ero N3BECTHOM 1 bubmmorexa [IOK

. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Brruncnenus 006EMOB Ta30B 1O

34 ABHEHHUIO PEeaKIMy Ha OCHOBE 3aKOHA 1 bubmmorera [IOK
ypas PEAKHIH 1 https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
DOU3NIECKHE U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK

35 1
BOZIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 00 1 bubnmnoreka LIOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBopurens. HachlieHnubie

37 u HI::HaCLlpeHHLII; aCTBOPBI MHEIICCOBa}I 1 Bubmorexa [JOK

H P P https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIIECTBA B pacTBOPE
[Ipaktuueckas padora Ne 5 mo Teme

38 «IIpuroroByieHrue pacTBOPOB C 1 1 bubmuoreka [JOK
OINpEeIeIEHHON MaCCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Kontponbnas pabora Ne2 o teme 1 1 bubnmnoreka [IOK
«Kucnopon. Bogopoan. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KiaccupuKaims, bu6mmoreka [{JOK

40 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMH4YECKUE CBOKMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 1 bubmorexa LIOK

: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUs: COCTaB, KiIaccuUKaIusi, 1 bubnmnoreka [HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyuyeHnue u XuMHU4ECKHE CBOMCTBA 1 bubmuoreka LIOK
OCHOBAHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukanus, 1 bu6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHUYECKHE CBOMCTBA 1 bubnuoreka IIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 cnocoérfl) HIE)J'I )CHI/ISI XI/IMI/I‘{ZSKI/IG 1 bubmmorera [IOK
. ya ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaktnueckas padora Ne 6. Pemmenue
47 AKCIEPUMEHTAIBHBIX 3a/a4 10 TEME 1 1 bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
I'enernyeckas cBsi3b MEXKY KlaccaMu bubnuoreka LIOK
48 y 1
HEOPTaHUYECKUX COCTUHEHU https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O0600111eHIE U CHCTEMATU3alUs 3HAHU I 1 httos://m.edsoo.ru/00adach?
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChI HCOPTaHUYECKUX 1 1 bubmiorexa HOK
o p https://m.edsoo.ru/00ad9ela
COCMHCHMI
[TepBbie MONMBITKH KIaCCHPUKAITIT
51 XUMHUYECKUX 31eMeHTOB. [IoHsTHE O 1 bubmmorera IOK
' https://m.edsoo.ru/00ad9ffa
TPYMIax CXOAHBIX AIEMEHTOB
[Teproauueckuit 3aK0H U
52 [Teproguueckas cucTeMa XMMHYECKUX 1 bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenpeneeBa
bu6mmoreka [JOK
53 IT 1
CPHOABL, TPYITHIEL, HOATPYIIHIET https://m.edsoo.ru/00ada52c

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop

28.09.26 17:20
(MSK)

Ceptudukat 5D48FCBD750DF122B8A049AB412B2101



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54 Crpoenne atoMoB. CocTaB aTOMHBIX 1 bubnmnoreka [JOK
siaep. M3otorbl https://m.edsoo.ru/00ada342
CtpoeHue 3MeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuonnueckoi 1 bubmmorexa [IOK
pHoA https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MenaeneeBa
XapakTepucTuka XHMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B 1 bubnmnoreka [HOK
[Tepuoguueckoii cucrteme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoandeckoro 3akoHa st
57 pa3BUTHA HAayKH U npakTuku. J. 1. 1 bubmuoreka LIOK
MenpeneeB — y4€HBIN, TIEIAror u https://m.edsoo.ru/00ada96e
rpaxIaHuH
PesepBubIil ypok. O6001IeHNE 1
58 CHCTIe)MaTm:p ust 3HaHI/III7III / 1 1 bubmorexa [JOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoepouHas pabora
KontponbHas padora Ne4 o teme
59 «Ctpoenue aroma. XUMHUYECKAs CBSI3bY 1 1 bubmorexa [TOK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi pabota
DIEeKTPOOTPUIIATEIFHOCTh ATOMOB bubmuoreka [JOK
60 1
XUMHAYECKUX IJIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nunoreka [JOK
1 nu 1
6 OHAA XHMHHCCRaT CBA3D https://m.edsoo.ru/00adac34
62 KoBanenTHas nosspHas XuMu4deckas 1 bubamnoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonspHas XUMUYECKas 1 bubnmnoreka LIOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKHCIICHUS 1 bu6moreka [JOK
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https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bu6moreka [[OK
peakuuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
66 OKuCIUTEIN U BOCCTAHOBUTEIN 1 httos://m.e dsogru 100adb076
P i .
57 | onoromamanan e mo e 1 buGmiorea LIOK
«Ctpoenne aToMa. XMMHYECKAs CBA3b» hitps://m.edso0.1wG0ad9ch2
68 PesepBHbIil ypok. O600meHne u 1 bubnmnoreka [HOK
cucTeMaTHu3aIys 3HaHuM https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68 5 4
IMPOT'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[Ieproanyeckuit 3aK0H.

1 [lepnonnueckas cucrema 1 bubnuoreka IIOK
XUMHUYECKuX 3nemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 brbmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukarus 1 HOMEHKIATypa 1 bubmuoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKOH CBA3H U THUIIBI 1 bub6nunoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o teme

5 «IToBTOpEeHUE U yriyOneHne 3HaHUI 1 1
OCHOBHBIX pa3J/IelIoB Kypca 8 Kiiacca

6 Krnaccudukarus XuMHIecKux 1 bubmuoreka [JOK
peakLuii 10 Pa3IM4YHbIM IIPU3HAKAM https://m.edso0.ru/00adbcbO
ITonsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuuu. [IoHATHE O TOMOrE€HHBIX U 1 bubnnorexa LHOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUAX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUH.

bu6munoreka [JOK
8 @dakTopbl, BAUSIONINE HA CKOPOCTh 1

XUMHUYECKOU pCaKuun U IMOJIOXKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOTO paBHOBECHS
9 OKHCIUTETHHO-BOCCTAHOBUTEIBLHBIC 1 Bubmunoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHYECKON
10 uccoruanu. CuiibHbIE U cl1a0bIe 1 bubmaorexa HOK
a ’ https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bu6mmoreka [{OK
11 51 7 1
OHHDIC YpABHCHUA peakiiin https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTABIECHUN 1 budmiorexa [JOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3NEKTPOTUTHYECKOMN TUCCOUALIAN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpeICTaBIEHUNA 00 1 bubnnorexa LHOK
Pt . https://m.edsoo.ru/00add8b2
AJICKTPOTUTHICCKON AUCCOLMAITIHI
bu6mmoreka [JOK
14 I1 7 1
OHATHE O THAPOIHSE COMCH https://m.edsoo.ru/00add9d4
15 O06o011eHne 1 cucTeMaTH3aIHs 1 bu6mmoreka [IOK
3HaHUHU https://m.edsoo.ru/00addd12
ITpaktuueckas padora Ne 1.
16 «fl;)eIHGHI/Ie 3Kcnpe UMEHTAITBLHBIX 1 1 bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3amauy
Kontponbnas pabora Ne2 o reme
17 «IIEKTPOTUTHUECKAA AUCCOLIAALNA 1 1 Brbmaorexa ITOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKITUU B PACTBOPAX)»
OO0111as XapaKTepUCTHKA TaJIOT€HOB.
18 XI/III-\]/I-II/I'—ICCKI::/IG CBI(;ﬁCTBa Ha IIpUMEpPE 1 budmiorexa [JOK
p p https://m.edsoo.ru/00addfe?
XJiopa
19 Xnoposogopos. ComnsiHasi KUCIIOTA, 1 bubamnoreka LHIOK
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XUMHUYECKUE CBOMCTBA, MOJTYyYEHHE, https://m.edso0o.ru/00ade104
MIPUMEHEHUE
[TpakTuueckas padora Ne 2 mo Teme
20 «[Tomyuenne COMSTHON KHCIOTHI 1 1 bubmmorexa [IOK
¥ . . ’ https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOUCTBY»
Brruncnenus mo ypaBHEHUSM
21 XUMHYECKUX PEaKIUil, €CIIN OINH U3 1 bubnnorexa [OK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
29 OO6mrast xapakTepuCTHUKA SJIEMEHTOB 1 bubnmnoreka [HOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnoTponHble MOIU(GUKALIUY CEPBHI.
23 HaxoxeHune ceprl U €€ COeJUHEHUM 1 bubmmoreka [IOK
B npupoje. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoz10pO/1, CTpOEHUE, 1 bubmuotexa [{OK
(bu3MUeCcCKue 1 XUMUIECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢du3nyeckue 1 XMMUYECKHEe CBOWCTBA 1 brbmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XUMHUYECKUE peaKinu, Jiexaliue B
OCHOBE TIPOMBIIIIJICHHOT O CIToco0a
IIOJIyYEHUS] CEPHOM KUCIIOTHI. bu6muoreka LIOK
26 1
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIEn CpeJibl COeAMHEHUSIMU
cephl
97 Brruncienne MaccoBOM 1OJIM BEIXOAA 1 Bbu6munoreka [JOK
MIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OO11as xapakTepuCTHKA HIIEMEHTOB 1 bubnuoreka LIOK
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VA-rpynnsl. A30T, paclipocTpaHeHHe
B NpUpoJie, PU3HIECKHUE U
XUMHUYECKHE CBOMCTBA

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

AMMHuak, ero ¢puznyeckue u

29 XHUMHUYECKHE CBOICTBA, OIYUYCHUE U bubmorexa [HOK
i ya https://m.edso0.ru/00adf004
IIPUMEHEHHUE
ITpaktuyeckas padora Ne 3 o Teme
30 «ITonyuyenrne aMmmMuaKka, M3y4eHHE €TO bubmmorexa [OK
. i 13V https://m.edso0o.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTa, €€ (hu3nIecKue u bubmuoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEN
aMMOHHUS B KAYECTBE MHUHEPATBbHBIX

32 TOOpeHnil. XUMHUUYECKOE bubnnorexa [IOK
yAoop ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKaIoIei cpeapl
COEIMHEHUSIMU a30Ta
dochop. Oxcug dhocdopa (V) u

33 q)ocg)o pHaSI KI/ICJ'I((I))Ta (1)(1)1/11)31/1(%3:1(% " bubmorexa [TOK

p L https://m.edso0.ru/00adf68a
XUMHYECKUE CBOMCTBA, IOTy4YEHUE
Hcnonb3oBanue pocdaros B

34 KayecTBe MUHEPAIbHBIX YI00pEHUM. bubnmoreka [JOK
3arpsi3HEHUE MIPUPOIHON CPEJIbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, paciipocTpaHeHHe B

35 pu E e g)mnlt){ecgl)de U XUMHUYECKUE bubmmorexa LIOK

PHPOAE, https://m.edso0.ru/00adfd9c
CBOMCTBa
36 Oxcuppl yriepona, ux Gpuznyeckue u bub6munoreka [JOK

XUMHYECKHAE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKonoruveckue npooIeMsl,
CBsi3aHHBIE ¢ OKcHI0M yriieposa (1V)
bu6mmoreka [JOK
37 VroapHas KUCIoTa B €€ coIu 1
https://m.edsoo.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 mo Teme

38 "ITonmyueHne yrieKucioro rasa. 1 1 bubmmoreka [IOK
KauectBennas peaxius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaYaTbHBIC TTOHATHS 00
39 OpraHMYECKUX BEILECTBAX KaK O 1 bubmmorera [OK
P H https://m.edsoo.ru/00ae054e
COCIMHEHMSIX YTIIepoia
bu6muoreka [[OK
40 KpeMHuii 1 ero coeIMHCHUS 1
P a https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME bubmmoreka [IOK

41 . 1 1
«Baxnelmme HeMeTaIIbl U UX https://m.edso0.ru/00ae0bf2
COEIMHEHHUS
KonTtponbsnas padora Ne3 mo teme

42 «Baknelmme HeMeTaIlIbl U UX 1 1 bubmmorera [IOK

https://m.edso00.ru/00ae0el8
COCTMTHEHUS
OO01as XxapakTepUCTUKAa XUMHYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 Merannuueckasi CBsI3b U 1 bu6mmoreka [JOK
METaJlJINYeCKask KpUCTaIIMYECKast https://m.edso0.ru/00ae103e
pemérka. duznyeckue cBOMCTBA
METaJIJIOB
XYMUYECKHEe CBONCTBA METAJIIIOB.

44 DNEKTPOXUMHUYCCKHN DS 1 bubmmorera [IOK

p . P https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJIOB
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OO1me crnocoOb! MOTY4YEeHUs
MmetaiuioB. CiuiaBel. Beraucienus mo

45 aBHEHUSIM XUMHUYCCKUX PEAKIIUU bubnnorexa I[OK
yp peaKiH, https://m.edso00.ru/00ae1156
€CIIM OJTUH U3 PEareHTOB COJEPIKUT
pUMeCcH
46 ITousiTHEe 0 KOPPO3UHU METAIIIOB bubnnorexa [OK
PP https://m.edso0.ru/00ae1278
bu6mmoreka [{OK
47
[Henounnie meraet https://m.edsoo.ru/00ae14b2
48 Oxcupl ¥ THIPOKCUIBI HATPUS U bubmuoreka [IOK
Kayms https://m.edsoo.ru/00ae14b2
49 [Ilenoyno03eMeNnbHBIC METATIIBI — bubmuoreka [JOK
KaJIbIIUHA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxxneimue coeqnHeHns KaabIlHs bubnmorexa [OK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3AIHS
3HAHUH
JKEcTKOCTh BOMBI U CITOCOOBI €& bubmuoreka [[OK
52
YCTpaHEHMS https://m.eds00.ru/00ae1886
[IpakTueckas pabota Ne 6 mo Teme
53 "YEcTKOCTh BOABLI M METOJIBI €8 bubnnorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmuoreka [[OK
54 A 7
FIFOMITHITH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBONCTBA OKCHUJIA U bubnuoreka IIOK
55
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK

https://m.edsoo.ru/00ae1d86
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57 Oxkcupl, THIPOKCUABI U COJIU XKeje3a 1 bubnmnoreka [JOK
(1) u xene3a (1) https://m.edso00.ru/00ae35e6
58 O0001IEHE U CHCTEMATH3AIAA 1
3HAHUU
[IpakTnueckas pabota Ne 7. Perenue
JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubamnoreka L{IOK
59 . 1 1
«BaxHeume MeTaisl U uX https://m.edsoo.ru/00ae3de8
COCIMHEHUS»
Boruncnenus no ypaBHEHUSIM
XMUMUYECKUAX PEAKINA, €CIIM OINH U3
60 peareHToB J1aH B U30bITKE WIIN 1 bubmuoreka LIOK
COJIEP>KUT NpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa MTPOAYKTA
peaxuu
61 O06o011eHne 1 cucTeMaTH3alus 1
3HaHUU
KontponbHas padora Ne4 o teme
62 «BaxHeHre MeTaibl 1 UX 1 1
COCIMHEHUS»
Bemecrsa nu Marepuainsl B bubnmnoreka LIOK
63 . 1
MOBCEIHECBHOH KU3HHU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE 1 bu6muoreka LIOK
OKpY’Karollen cpeibl https://m.edso00.ru/00ae4270
65 Poinp xumuu B perieHnn 1 bubnuoreka LIOK
AKOJIOTHYECKUX TIPOOIEM https://m.eds00.ru/00ae4270
66 PesepBubIil ypok. O6001mIeHNE 1 1 bubmuotexa [{OK
CUCTEMAaTU3alus 3HAHUU https://m.edsoo.ru/00ae0d0a
67 PesepsHbiii ypok. O600meHue u 1 bubmoreka [IOK

[JOKYMEHT NMOZAMNWCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHME "HOBOMAPbSICOBCKASl CPEAAHSASA
OBLLEOBPA30OBATEJIbHASA LWWKOJIA", LLaHap TaTbsiHa BnagumuposHa, Aupektop

28.09.26 17:20
(MSK)
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CHCTeMaTH3allls 3HaHUI

https://m.edsoo.ru/00adb33c

68 PesepBHbIit ypok. O60011eHNE 1 1

CHUCTEMATHU3al A 3HAHUHI

Bubmunoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 08 4 !
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KUIACC

Kox

IIpoBepsieMble peAMeTHbIE Pe3yJbTAThHI OCBOCHHS OCHOBHOM
NpoBepPsSIeMOro

00pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs
pe3yJjbTaTa

1 IIo Teme: ((HepBOHaHaIILHLIe XUMHUYCCKUC ITOHATHA

pacKpbIBaTh CMBICT OCHOBHBIX XHMHWYECKUX IIOHATHH: aToM,
MOJICKYJ1a, XHUMHYECKHH O3JIEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOAHAS ¥ HEOJHOPOJIHAs), BAJICHTHOCTH,
OTHOCHTENIbHAs aTOMHasT M MOJEKYJIsIpHas Mmacca, KOIUYEeCTBO
11 BEIICCTBA, MOJb, MOJISIPHAS Macca, MaccoBas JOJs XHUMHYECKOIo
' 3JIEeMEHTa B COCIMHCHUH, MOJIPHBIA O0OBEM, XMMHMUECKas pPeaKIlus,
KIacCU(pUKAIUsl  peakluil:  peakiuu  COCNAWHEHHUs,  peakluu
pa3’OKEHUS, PEaKIUU 3aMEIICHHs, pPEaKIMu OOMEHa, 2JK30- U

SHJOTEPMHUYECKUE PEaKIMH, TEIIOBOW A(QexT peakuuu, pacTBOp,

MacCoBas A0JA BCIICCTBA (HpOI_[CHTHaH KOHHCHTpaHI/IH) B paCTBOpPC

12 HIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX HOHATHUUA H
IMPUMCEHATH OTU IMMOHATHA IMPU OITMCAHUHK BECIICCTB U UX npeBpameHI/Iﬁ

13 WCIIOJIB30BaTh XWMHMUYECKYI0 CHMBOJUKY JJIsi COCTaBJICHHUS (Qopmys
BEIIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHI

pacKpbeIBaTh  CMBICI  3aKOHOB  COXpaHEHUsI MacChl  BEIECTB,
14 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOTO YyYCHHS, 3aKOHA

ABoranapo

15 OIpEACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCOANHECHUAX

16 KJIacCU(UIIMPOBATh XUMUYECKHE peaKuuu (M0 YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEMI0BOMY 3 (DEeKTy)

17 BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYKO MAacChl
BEILIECTB
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18 BBIUUCIIATE MACCOBYHO JOJIIO XHUMHUYCCKOro 3JICMCHTA II0 (bopMyﬂe

COCIMHCHUS,

1.9 BBIUHUCJIATH MACCOBYIO JJOJIFO BCIICCTBA B paCTBOPC

NPUMEHATh €CTECTBEHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJCHHUE,
1.10 U3MEPECHHE,  MOJICITUPOBAHHE,  DKCIIEPUMEHT  (peajdbHbIi U

MBICJICHHBIN )

2 ITo Teme: «Baxueline npeacTaBUTEIM HEOPraHUYECKUX BEILIECTBY

21 pacCKkpbeIBaTb CMBICJI OCHOBHBIX XWMHYCCKUX TTOHSTHH: OKCHn,
KHUCJIOTa, OCHOBAHHCEC, COJIb

> OIpENeNATh MPHUHAIIEKHOCTh BEIIECTB K ONPEAEIEHHOMY Kiaccy
coeuHEeHui o popmynam

2.3 KJIacCU(UIIMPOBATH HEOPTAaHUYECKHE BEIIECTBA

XapakTepu3oBarh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA
24 BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAAasl OMHUCAHHE MPUMEpPaMU

MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUNA

IMPOrHo3UpoOBaTh CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT HX
2.5 Ka4CCTBCHHOI'0 COCTaBa, BO3MOXHOCTH IPOTCKAHUA XHUMHYCCKUX

npeBpameHI/H‘/’I B Pa3JIMYHBIX YCIOBUAX

ClIe0BaTh MpaBWJIaM TOJB30BAaHHUS XUMHYECKOW TMOCYIOH U
nabopaTOpHBIM 00O0PY/IOBAaHHUEM, a TAaKXKe IpaBUjaM OOpalieHus C
BEUIECTBAMU B COOTBETCTBHUHM C HMHCTPYKIHUSMH 110 BBITOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHIO U COOHPAHUIO
2.6 ra3000pa3HbIX BEIIECTB (BOIOpPOAA U KHUCIOPOIA), MPUTOTOBICHUIO
pacTBOPOB C ONPENETEHHOW MAacCOBOM JIOJEH PacTBOPEHHOIO
BELIECTBA, INIAHUPOBAThH U MPOBOAUTH XMMHUYECKUE IKCIIEPUMEHTHI 10
paclo3HaBaHUIO PACTBOPOB INEJIOYEH M KHUCIOT C MOMOIIBIO

MH/IUKAaTOPOB (JTakMyc, peHondranent, METUIOPAHK U IpYTHe)

2.7 MPOBOJUTD PACUYETHI MO YPABHEHUIO XUMUYECKON peaKINU

ITo Teme: «llepmomnueckuit 3akoH u Ilepmonmueckas cucrema
3 xumudeckux snemeHToB J[. M. MengeneeBa. CtpoeHue aromoB.

Xnmuaeckas cBsI3b. OKHUCINTEHFHO-BOCCTAHOBUTEIIHHBIE PCaKInum»

pacCKpbeIBaTb CMBICI OCHOBHBLIX XHUMHWYCCKUX ITOHSTHM: AApO aTroma,

3.1 AIIEKTPOHHBIN CIION aToMa, aToMHas oOpOuTanb, paguyc aroma,

XUMHUYCCKasl CBA3b, IMOJSIpHAsA W HCIOJIApPHAA KOBAJCHTHAA CBA3b,
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QJICKTPOOTPULATCIIBHOCTh, HWOHHAA CBA3b, HWOH, KAaTUOH, A4aHWOH,

CTCIICHb OKHMCIICHHUA

3.2 KJIaCCU(DUITMPOBATH XUMHUYECKHUE DJIECMEHTBI

OIMCHIBATh M XapaKTepu3oBaTh TabmuuHyo ¢opmy llepuommuaeckoit
CHCTEMBl XHMHYECKHX JJIEMEHTOB: pa3iHyaTh IIOHSTUS «TJIaBHAs
3.3
noarpynna (Arpynma)» u «mnobGouyHas mnoarpynmna (brpymma)y,

«MaJble» U «OOJIBIINEY Nepruoabl

packpeiBath cMbIca Ilepuoauueckoro 3akona J[[.M. Menneneesa:
34 JIEMOHCTPHUPOBATh IIOHUMAHUE IIEPUOJAUYECKON 3aBUCHUMOCTH CBOWCTB

XUMHUYECKHUX DJJIEMEHTOB OT HX IIOJIOKCHHUA B Hepnoz[nquKoﬁ

CUCTEMC

COOTHOCHUTh  OOO3HAa4YeHWs, KOTOpPbIE HMEIOTCSI B Ta0iuIe
«Ilepuonnueckas  cucreMa  XUMHUYECKHX  dyemeHTtoB  [[.U.
3.5 MenzeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKUX DIIEMEHTOB (COCTaB H 3apsa sapa, oOIee YuCiIo

AJIEKTPOHOB U PACIIPENIEICHHUE UX 110 3JIEKTPOHHBIM CIIOSM)

36 OIIPECACIIATH CTCIICHb OKHUCJICHUA QJICMCHTOB B 6I/IHapHLIX

COCANHCHUAX

37 OIpCACIIATL BHO XHUMHYECKON CBS3H (KOBaJ'ICHTHaH n I/IOHHaH) B

HCOPraHN4YCCKUX COCAUHCHUAX

9 KJIACC

Kon
IIpoBepsiemble MpeAMeTHbIE Pe3YJbTATHI OCBOEHHSI OCHOBHOM

MPOBEPSIEMOT0 .
00pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

pe3yabTarta

1 ITo Teme: «BeliecTBo 1 XUMHUUYECKAs peaKuusg»

pacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKHX TIIOHSATUH: pacTBOD,
DJIEKTPOIUTHI, HEJIEKTPOIUTHI, SJIEKTPOIMTUYECKAsA IUCCOLUALNS,
peakuud HMOHHOrOo OOMEHa, KaTajJu3aTop, XMMHUYECKOe paBHOBECHE,
11 oOpaTtumble u HEoOpaTHMBbIe peakuuu,
' OKHUCJIUTEIIBHOBOCCTAHOBUTEIIbHBIE peakuuy, OKHCJIUTEID,
BOCCTAHOBUTENb, OKHUCIIEHHE W BOCCTAHOBIIEHHWE, aUIOTPOINUS,
aMpOTepHOCTh,  XUMHUECKass  CBA3b  (KOBaJIeHTHas, HOHHasd,

MeTaJIJII/I‘-IeCKaH), KpucCTaJllinueCcKasd peméTKa, CIlJIaBbl, CKOpPOCTb
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XUMHUYECKOH pCakuuu

1.2

HIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYECKHUX MOHATHH H

IMPUMCHATD OTH IIOHATHUSA ITPH OIIMCAHHUH BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISITh YPaBHEHUS JJIEKTPOJIUTHUECKON JUCCOILMAIMN KHUCIOT,
mieiouell M cojeil, MOJHbIE M COKpall€HHBIE ypPaBHEHUS pEaKIMii

HOHHOI'0 OOMEHa

1.4

pacKkpbeIBaTh CYHIHOCTb OKHUCJIUTCIIBHO-BOCCTAHOBHUTCIbHBIX peaKHI/II\/'I

MOoCpEACTBOM COCTABJICHHUSA 3JICKTPOHHOT'O OayaHca 3THUX peaxunﬁ

1.5

MPOBOAUTH PACUETHI O YPABHEHUIO XUMUYECKON pPEeaKINU

Ilo temam: «Hemerayuibl U uMX coequHEHUSI» U «MeTaipl U HUX

COCITMHEHMUS

2.1

XapaKkTepu30BaTh (OMUCHIBATE) OOIIHME U CIIEU(DUISCKUE XUMHUECKUE
CBOMCTBAa TPOCTHIX U CIIOKHBIX BEIIECTB, MOIATBEPXKIas ONMUCAHUE
prUMepaMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHNYCCKHUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHEHMsSI PEaKIUil, MOATBEPKIAIOIINX CYIIECTBOBAHUE

FeHETHYSCKON CBI3U MCXKY BCUICCTBAMU PA3JIMYHLIX KJIACCOB

2.3

IMPOrHO3UpPOBATH CBOMCTBA BEIICCTB B 3aBHCHMOCTH OT UX CTPOCHUA,
BO3MOXXHOCTU MPOTCKAHUA XUMHUYCCKUX HpCBpaH_[CHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSIX

2.4

ClIeZIoBaTh ~IpaBUJIaM  IIOJIb30BaHMS XMMHUYECKOH TOCylod W
n1a0opaTOpHbIM 000OpYZIOBaHMEM, a TakKXe IpaBHiiaM OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLUSMHU [0 BBIIIOJHEHUIO
71a00paTOPHBIX XMMUYECKUX ONBITOB IO IMOJYYEHHIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJUTh PEAKIUH, TOATBEPKIAIONINE KAYeCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH OIBITHBIM IYTEM  XJIOPHI-,
Opomupa, womua, kapOoHar, ¢ocdar, CHIHKaT, Cyibdar,
THIPOKCUIMOHBI, KaTHOHBl aMMOHHS, MOHBI W3YYCHHBIX METaJUIOB,

IIPUCYTCTBYIOIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB

ITo Teme: «XHMUS U OKpYy’KaroLIas cpea»

3.1

pacKkpblBaTh  CMBICII  OCHOBHBIX xumuyeckux mnoHsaruil: [1JJK

BCHICCTBA; KOPPO3H:A MCTAJLJIOB

3.2

MNPUMCHATE OCHOBHBIC OIICpalnn MBICIIMTETbH O JACATCIBHOCTH —
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aHajiu3 MW CHHTC3, CpPaBHCHUC, O606IJ.[CHI/IC, CHUCTEMATHU3alIUIO,
BBIABJICHUC HNPUYUHHO-CICACTBCHHBIX CBsA3CH — IJil U3Y4YCHUA
CBOICTB B€IICCTB U XUMHUYCCKHX peaKuHﬁ; C€CTCCTBCHHOHAYYHbIC
MCTOAbBI IIO3HAHUA — Ha6J'II-OI[eHI/Ie, HU3MCPCHUC, MOACIIMPOBAHUC,

AKCIIEPUMEHT (peanbHbBIN U MBICIICHHBIH )
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 HepBOHaanImee XUMHWYCECKUEC ITOHATUA

[Ipenmer xumuu. Poiib XMMHUM B KM3HM 4e€JoBeKa. XUMHUA B CUCTEME HaykK.
11 Tena u BemecTBa. PU3HYECKHE CBOKMCTBA BEIIECTB. ATperaTHoe COCTOSTHHE

BEILIECTB

1 2 HOHSITI/IG O METOJ1axX ITO3HAHUS B XUMHU. qI/ICTbIe BEUIECCTBA U CMECCH. CHOCO6I>I
paszaesieHust cMeceit

13 ATOMBI W MONEKYNbl. XHUMUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHX
a51eMeHTOB. [IpocTbie U ciloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuueckas popmyia. BaneHTHOCT aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
14 IIOCTOSHCTBA  cocTaBa  BemecTB.  OTHOcHTENbHAas ~ aTOMHas — Macca.
OTtHocuTeNnbHAs MOJNEKYJIIpHas Macca. MaccoBasi 401l XMMUYECKOT O JIEMEHTa

B COCIMHCHHNU

KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3anmocBsA3b KOJIWYECTBa,
15 MacChl M YHCIa CTPYKTYPHBIX €IWHHUII BemiecTBa. Pacd€rel mo dopmynam

XUMHUYECKUX COSANHECHUM

dusnueckue U XMMUYECKHE SBICHUA. XUMHMUYECKas peakiuss U e€ NMPU3HAKU.
1.6 3aKOH COXpaHEeHHUs MacChl BeleCTB. XUMUUecKue ypaBHeHus. Kimaccudukanus

XUMHYECKUX PeaKlnil (COeTUHEHHMS, Pa3JI0OKCHHs, 3aMeIlIeHUs, OOMEHA)

XMUMHUYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCYJ0H, ¢ IpaBUJIaMH
paGoTrel B Jaboparopud U npuéMamMu OOpalieHHss C J1abOpaTOPHBIM
o0opynoBaHHEM, H3y4eHHE M ONHCaHUE (PU3MUECKHX CBOMCTB 00pa3IoB
HEOpPraHWYECKNX BEIIeCTB, HaOmoneHne (u3ndecknx (TUIaBICHUWE BOCKA,
TassHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJICHCAIUS BOJBI) U
1.7 XUMHUYECKUX  (TOpEHHE  CBeYM, NPOKAJIMBAHHUE MEIHOH  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIIOTOW) sIBIIGHWH, HAOMIOJCHWE U OIHMCAaHUE
NMPHU3HAKOB TPOTEKAHWS XMMHUYECKHX peakinuil (pa3jokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHCIOTBI C XJOpPUIOM Oapusi, pasjoKeHUe

ruapokcuna Meau(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHE jKeJie3a C PacTBOPOM

comu menu(ll), nzydyenne crocoOoB paszzaeneHust cMece (C MOMOIIBI0 MAarHUTa,
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(pI/IJIBTpOBElHI/Ie, BBIITApUBAHUC, AUCTUILIALINA, XpOMaTOTpa(I)I/IH), MIpOBCACHUC
OYHCTKHU HOBapeHHOﬁ COJIH, Ha6JIIOIICHI/Ie " OITMCAHUC PE3YJIbTATOB ITPOBCACHUA
OIlbITa, HWJUIFOCTPUPYIOIICTO 3aKOH COXpaHCHUA MACChbl, CO3AaHHC MoJeIeH

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

2 Baxneiimune npeacraBuTeN HEOPraHMIECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 3ineMeHT M MpocToe
BemecTBo. HaxokaeHune kuciaopoja B IpuUpoje, (GU3UUECKHEe W XUMUYECCKHE
2.1 cBoiictBa (peakiuu ropenus). Oxcunpl. [Ipumenenue kucimopoma. CrocoObl
MOJYYCHUsI KHCIopoJa B JIa0OpaTOpHM M TPOMBINUIEHHOCTH. KpyroBopor

KHCJIOpOJa B ITpUPOJL. O30H — AJUIOTPOITHAA MOI[I/I(I)I/IKE[I_[I/UI KHCJI0pOaa

TeroBoi 3P dekT XUMHIESCKON pPeaKIIny, TEPMOXUMUYECKHUE YPaBHEHHUSI, IK30-
2.2 Y SHJIOTEPMUYECKHE peakuu. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/1yXa,

yCUJIEHUE TTAPHUKOBOT0 3 (heKTa, pa3pylieHrne 030HOBOTO CII0s

Bonopon — snemeHT W mpocToe BemecTBo. HaxokaeHne Bomopoaa B TPUPOJIE,
2.3 ¢u3nueckne W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOObI MOMy4YEeHHUsI.

Kucnore! u conn

2.4 MossipHblit 00bEM ra30B. Pacy&rbl 1o XUMHUECKUM ypaBHEHHSIM

®dusnyeckne cBoMcTBa BOAbL. Boma kak  pactBopuTeNb. PacTBOpBIL.
Haceiiennsle 1 HeHACBIIEHHBIE PAacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
95 MaccoBasg nons Bemectsa B pacTBOpe. XHMMHUYECKHME CBOWCTBA BOJBL
' OcHoBanus. Poib pacTBOpoB B IpHpone W B KU3HU uernoBeka. KpyroBopor
BOABI B MpUpone. 3arpsA3HEeHHWe MpUpPOAHBIX BoA. OXpaHa W O4YMCTKA

IIPpUPOOHBIX BOJ

Knaccudukanus neopranmuecknx coeauHeHuid. Oxcunbl. Kimaccudukarms
25 OKCHJIOB: coseoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, amQoTepHble) U

HeconeoOpazyromue. Homenkinatrypa okcuaoB. dusmdeckne U XUMHYECKHE

cBOMCTBa OKCUI0B. [lonydyeHne okcuios

OcHoBanust. Knaccudukanuss ocHOBaHWHM: INENOYM W HEPACTBOPUMBIE
2.7 ocHoBanus. HomeHnknarypa ocHoBaHui. DU3NYECKUE U XUMUYECKHAE CBOWCTBA

ocHoBaHuil. [lomyuenne ocHOBaHUI

Kucnorel. Knaccudukarnus kucnor. Homenknarypa kuciaor. Dusznyeckue u
2.8 XUMHAYECKAE CBOWCTBA KUCIOT. Psan axkrtuBHoctu mertayuioB H.H. Bekerosa.

[Tonydyenue kucior

29 Comu. Homenknarypa coneit. dusnueckue U XUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuyenue conen
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2.10 I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHNUYCCKUX COE€IUHEHUI

XUMUYECKHIl ~ SKCIEPUMEHT: KaueCTBEHHOE OMNpEeNelIeHue  COJepyKaHUs
KHCTIOpOJia B BO3/AyXe, MOJyuyeHHe, cOOMpaHue, pacrno3HaBaHHE U H3Yy4CHUE
CBOWMCTB KHUCIIOPOZA, HAOIIOCHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJIOM H
YCJIOBHSI BOBHUKHOBEHUSI U TIPEKpAILICHUs] TOPEHHS (TI0’Kapa), 03HAKOMIICHHE C
oOpa3llaMi OKCHJOB W OINHWCAaHWE HX CBOWCTB, TOJNy4YCHHE, COOWpaHuE,
pacro3HaBaHWE W H3Y4YEHHE CBOICTB BOAOpoJa (FOpeHHE), B3aHMMOICHCTBHE
Bogopoaa ¢ okcugoMm Menu(ll) (Bo3aMOXHO HCIIONB30BAHKME BHIEOMATEPHAIIOB),
HaOrosleHue O00paslloB BEMIECTB KOMUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOCHHOCTEW pacTBOPEHHS BEUIECTB C pa3IWYHOM PACTBOPUMOCTBIO,
911 MIPUTOTOBJICHHE PACTBOPOB C OMpeNeIEHHON MacCOBOM N0Jeil pacTBOPEHHOIO
' BEI[ECTBA, B3aWMOJICHCTBHE BOJLI C MeTAJaMU (HaTpUeM U KaJIbIIMEM)
(BO3MOXHO MCHOJNb30BAaHUE BUJCOMATEPUATIOB), OIPEJIEIEHUE pPAaCTBOPOB
KHUCJIOT W WIeJIoued C TMOMOIIBI0 HHJIUKATOPOB, HCCIENOBaHHE O0pa3lioB
HEOPraHUYECKUX BEIIECTB pPAa3jIMYHbIX KIACCOB, HAOMIOJACHHE HW3MEHEHUS
OKpacKd HWHIUKATOPOB B pAacTBOpax KUCIOT M IIEIOYeH, H3yYeHHE
B3auMozeiicTBusi okcuga menu(ll) ¢ pacTBopoM cepHOM KHUCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUi HEUTPAIU3aLUH, I0Ty4EeHUE HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJHOr0 MeTala JpYrdM M3 pacTBOpa COJM, pelIeHHE
AKCIIEPUMEHTAIbHBIX 3a/a4 Mo TeMe «BaxHeilmue kiacchl HEOPraHUYECKHX

COEIUHEHUN

[lepuonuueckuii 3akon u [lepuonnueckasi cucteMa XMMUYECKUX 3JIEMEHTOB
3 J.1. MenpaeneeBa. CtpoeHue aToMoB. XUMHYecKasi CBsi3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBble MOMBITKM KiIacCU(UKAUM XUMHUYECKHX »dJieMeHTOB. IloHatue o
31 rpymmnax CXOJHbIX 3JICMCHTOB (HIGJIO‘-IHI)IG n IICJIIOYHO3CEMCIIBHBIC MCTAJIJIBI,
TaJIOreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yroT ampOTepHbBIC

OKCHU/bI U THAPOKCHUIbI

[Iepnonnuecknii 3akoH. [lepuonnueckas cucteMa XMMUYECKUX 3J1eMeHTOB [[.1.
Mengeneesa. Koporkonepuognas u JUIMHHOIIEPUOIHAS bopmbl
3.2 [lepuoguueckoir cucrtembl xumuueckux anemeHtoB J[[.M. Menneneesa.
Ilepuonsr u rpynnsl. PU3NYECKUM CMBICH IOPSAAKOBOIO HOMEPA, HOMEPOB

Inepruoaa v rpymmsl 3JICMCHTA

33 Crpoenune aromoB. CocTaB aTOMHBIX siaep. M3oromnbl. Dnekrponbl. CtpoeHue

OJICKTPOHHBIX 000JI04YEK  aTOMOB MEPBLIX 20 XUMMYECKHX DJIEMCHTOB
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[Tepuomuueckoit cucremsl .M. MenaeneeBa. XapakTepucTuka XUMUYECKOTO

3JIEMEHTA MO ero noyoxenuto B [lepuonnueckont cucreme .M. MenneneeBa

3aKOHOMEPHOCTH HW3MEHEHHUs pajguyca aTOMOB XUMHUYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IIO rpynmnaM u 1nepuojam.
3.4 3nauenue [lepuonuueckoro 3akoHa u [leproauueckoit cUCTEMbl XMMHYECKHX
BJIEMEHTOB ISl pa3BUTHsS Hayku U npaktuku. WM. MenneneeB — y4€HbIidl u

I'paXaaHUH

35 Xumuyeckass cBsizb. KoBanmeHnTHas (moisipHas U HEMOJsIpHasi)  CBSI3b.
DNEKTPOOTPHUIATETFHOCTh XUMHUECKUX 3JIeMeHTOB. VIOHHAs CBS3b

36 Crenenpb oxkuciacHus. OKUCIHTEILHOBOCCTAHOBUTECIBHBIE pCaKkuu. Hpoueccm
OKMCJICHHS B BOCCTAHOBJICHHUS. OKHUCIIMTEIN U BOCCTAHOBHUTEIIN

XVWMUYECKUI JKCHEPUMEHT: H3y4YeHHE 00pa3lloB BEUIECTB METALUIOB U
3.7 HEMETAJUIOB, B3aMMOJACHCTBHE THIPOKCUJA LUHKA C PACTBOPAMU KHUCJIOT H
1IeJI0YeH, MPOBEACHHUE OIBITOB, MIUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIbHO-

BOCCTAaHOBUTCIIbHBIX peaKI_II/Iﬁ (FOpCHI/IC, PCaKnu pa3jIoKCHUA, COCI[I/IHCHI/I}I)

9 KIIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 BemectBo 1 xumnueckas peakuus. [lopropenue

Ilepnonnueckuii 3akoH. [lepuoaudeckas cucreMa XMMUYECKUX 3JIeMeHTOB [[.H.
MenpneneeBa. CTpoeHHe aTroMoOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOMCTB
11 XUMHUYECKHUX JJIEMEHTOB TEpPBBIX TPEX MEPUONOB, Kaus, KalbIHUs M UX
COCIUHEHUM B COOTBETCTBHM C IIOJOKEHUEM 3JIeMEeHTOB B Ilepromudeckon

CUCTCMC U CTPOCHUCM HUX aTOMOB

Crpoenue BemiecTBa: BHJBl XHMHUYECKOM CBSA3M. THIIBI KpUCTAIIIMYECKHUX
pEelETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAIUIMYECKON PELIETKU
19 U BHJIa XUMUYECKOH cBsi3u. Kiaccudukarus 1 HOMEHKIATypa HEOPTaHUIECKUX
' BELIECTB (MEXAyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHE CBOWCTBA BELIECTB,
OTHOCSAIIMXCSI K Ppa3iMyHbIM  KJIaccaM HEOPTaHWYECKUX  COCOUHCHM,

FCHCTUYCCKAsA CBA3b HCOPIraHUYCCKUX BCIHICCTB

Knaccudukanus XuMH4ecKUX peakiuil Mo pa3IuyHbIM MpU3HaKaM (Mo YUCITY U

1.3 COCTaBY YYacTBYIOIIMX B pEaKIUH BELIECTB, MO TEIIOBOMY 3¢ ¢eKTy, Mo

U3MEHEHHIO CTEIICHEN OKHCICHMS XHMHUUYECKUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
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oo Y4acCTHrO KaTaJin3aTop a) . DK30- 151 OHAOTCPMHUYCCKUC pcaknuuu,

TEPMOXUMHUYECKHE YpaBHEHU. [IoHATHE O CKOPOCTH XUMUYECKON pPEAKIUU

ITonsitne 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHUYCCKHUX PCaAKIUAX. ITonsTHE O
14 TFOMOI'CHHBIX U IT'€TCPOIrCHHBIX PCAKIUAX. IloHsTHE 0O XUMHUYECKOM PaBHOBCCHHU.
q)aKTOpI)I, BJIMAIOIIME Ha CKOPOCTH XHUMHYISCKOM pPCakiiukn MW IIOJIOKCHUC

XUMHYECKOI0O paBHOBECHUA

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHEIE peaKkuuu, 3H€KTpOHHBII>'I 6anch
L5 OKUCIIUTEIIbHO-BOCCTAHOBUTENIbHOM  peakiuu.  CocTaBlieHME  ypaBHEHUH
OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUi C HCIOIb30BAaHUEM METO/1a

SJICKTPOHHOI'O Oaitanca

Teopust 2MEKTPOTUTHUECKON AUCCOLUALUM. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karuonbl, annonsl. MexaHu3m JMCCOLMALMM BEUIECTB C Pa3IMYHbIMU BUIAMU
XUMHYECKOH cBsi3u. CreneHp aucconuanii. CUIbHBIC U CIa0bIe IEKTPOIUTHI.
1.6 Peakuu monHoro oOMeHa. YClIoBUS MPOTEKAHUS PEAKIIUNA MOHHOTO OOMEHa,
MOJHBIE M COKpAIlEHHBIE HOHHBIE ypaBHEHHsS peakinui. CBOHCTBa KHUCIOT,
OCHOBaHMII W coled B CBeTE€ MPEACTABIEHUN 00 DSIEKTPOTUTHUYECKON

nucconuanuu. KauectBeHHble peakiiuu Ha MoHbL. [loHsATHE O THapOIN3E coeit

XVUMUYECKUH HKCIEPUMEHT: O3HAKOMIICHHE C MOJCISIMH KPUCTAJUTMYESCKHX
pPEIIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (Tpadurta u
ajiMasza), CJIOXKHBIX BEIIECTB (XJIOpUAA HATPHsl); MCCIEIOBAHUE 3aBUCUMOCTH
CKOpPOCTH XUMHYECKOW peakIuu OT BO3JEHCTBUS pPa3IMYHBIX (DaKTOpPOB;
WCCIIC/IOBAaHUE  DJIGKTPOIIPOBOIHOCTH  PAacTBOPOB  BEIIECTB,  Mpoliecca
17 JTUCCOLMAIIMU  KHUCIIOT, INeJodYed ©  cojel (BO3MOXKHO HCIOJNb30BaHHE
' BHJICOMATEPHUAJIOB); TIPOBEJCHUE OIBITOB, WIUTFOCTPUPYIONIUX IPU3HAKH
MIPOTEKAHUs PEeaKIuii HOHHOrO oOMeHa (0Opa3oBaHME OCajiKa, BBIJICICHHUE Ta3a,
00pa3oBaHKWE BOJIbI); OIBITOB, HIUTFOCTPHPYIOMIMX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEINIBHBIX peakiuil (TOpeHue, peakiuu Pa3iokKeHHs, COCAMHECHUS);

pacCrnodHaBaHuC HECOPTaHNYCCKUX BCHICCTB € IMOMOIIBIO KAYCCTBCHHBIX peaKL[Hﬁ

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHEBIX 3a1a4

2 Hewmeranne! u ux COCAUHCHUA

OOmiass  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue u GU3NIECKUE CBOMCTBA MPOCTHIX
2.1 BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha NpUMEpe XJjopa
(B3auMoJielicTBME C MeTallaMM, HEeMeTalllaMu, Iiejiodyamu). XJIOpOBOJOPO.

ConsHas KHCJI0Ta, XUMHNYCCKHUC CBOﬁCTBa, MMOJY4YCHUEC, IIPUMCHCHUC. HeﬁCTBHG
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XJIopa U XJIOpOBOAOPOAa HAa OPraHMU3M YCJIOBCKA. Baxwneiimue XJIOpUAbl U HUX

HaxO0XJIEHUE B MIPUPOJIE

Ob6mas xapaktepuctuka 31eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHN okucieHus. CTpoeHue u pU3NUECKUe CBOWCTBA
MPOCTBIX BEIIECTB — KHUCIOPOAAa U CEepbl. AJUIOTPONHBIE MOAU(DUKALNU
KHCJIOpoJa M cepbl. XUMUYECKHE CBOMCTBAa cepbl. CepoBOAOPOJ, CTPOCHUE,
busznueckue U XUMUYECKHE CBOMCTBa. OKCHUIBI cepbl KaK MpPeICTaBUTENH
25 KUCJIOTHBIX OKCcHJO0B. CepHas KuCoTa, (GU3NUYECKue M XUMHUYECKHE CBOWCTBA
' (oO1rme Kak MpeacTaBUTENs Kiacca KUCIOT U crnenuduueckue). XUMHUECKUE
peaxkiuu, JeXallie B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOMy4YeHUs CEpHOM
kucioTsl. [Ipumenenne. Conu cepHOW KHUCIOTHI, KaueCTBEHHAs peaklMs Ha
cynbdar-uoH. Haxoxaenue cepsl 1 €€ COeIMHEHMH B MpUpose. XUMHUECKOe

3arpsi3HEHUE OKPYXKAIOIIEH Cpejibl COCIMHEHUSIMU Cepbl (KUCIOTHBIC TOXKIIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS

OOmas xapakrepucTuka 351eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHUE B IPUPOJIE,
¢bu3nyeckue u Xxumuueckue coiicrsa. Kpyropopor azora B npupojie. AMMHAK,
ero (pu3MYecKue M XUMHUYECKHE CBOWCTBA, MoiydyeHue u npumenenue. Comu
aMMOHHSI, WX (U3MYECKMe W XUMHUYECKHE CBOWCTBA, IPUMEHEHHE.
2.3 KadecTtBenHnast peakuusi HA MOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ MOIy4YeHHUe,
¢u3nyeckue M XMMHUYECKUE CBOWCTBa (00LIMEe Kak MpeJCTaBUTENs Kiacca
KUACIOT U crneuudpuyeckue). Mcrnonb3oBanue HUTPATOB M COJEH aMMOHHS B
KayeCTBE MHUHEPAJBHBIX yJ0OpeHUi. XUMHUECKOEe 3arps3HEHHE OKpY Karomlen
Cpelbl COEMHEHUSIMU a30Ta (KUCIOTHBIE JI0XK/IU, 3arps3HEHHUE BO3/1yXa, MOYBbI

1 BOJOEMOB)

®ocdop, amnorponHsle Moaudukanuu dochopa, PUINIECKUE U XUMHUECKHE
Y cpoiictBa. Oxcua ¢ochopa(V) u dochopnas kuciora, ¢usnUecKue u
XMMUYECKHE CBOWCTBA, mmoiyueHue. lcrmomnb3oBanue ¢ochaToB B KadyecTBe

MHUHEpaJIbHBIX YA0OpeHU

OO6mrast xapaktepucTuka 3yeMeHToB |V A-rpynmbl. OCoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIE CTEMCHH OKUCICHHS. YTIEepOoJ, aJUIOTPOMHbIE
”E MoaU(UKAIMK, PACTIPOCTPAHCHHE B TpUpOJE, (U3MYECKHEe U XUMUYECKHE
' cBoiicTBa. Ancopoums. Kpyrosopot yriepoma B mpupoae. OKCUABI yriaepoa,

Hux (bI/ISI/I‘IeCKI/Ie n XUMHWYCCKHC CBOﬁCTBa, HeﬁCTBHe Ha JKHBLIC OpPraHU3MBbI,

MOJIy4YCHHUEC U IIPUMCHCHUC. OKOJIOTHYCCKUE HpO6HeMBI, CBA3aHHBIC C OKCHJIOM
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yriiepoaa(lV); rumore3a rI00aNbHOrO MOTEIJICHHS KJIMMaTa; MapHUKOBBIN
apdekr. YrompHas KHCIOTa U €€ CONMM, WX (PUINYCCKUE W XUMUYCCKHE
CBOWCTBa, MoiydeHHe U npumeHeHue. KauecTBeHHas peakiuss Ha KapOOHaT-
HoHbI. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH H

CEJILCKOM XO3S1CTBE

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEUIECTBaX KaK O COECTUHEHUSIX
yriaepoaa (MeTaH, 3TaH, STWJIEH, AaleTHJIeH, 3TaHOJ, TJIMIEPUH, YKCYCHas
26 kucnora). X cocraB W xumudeckoe crpoeHue. lloHarne o Ouonoruyecku
' BAKHBIX BEIIECTBAX: JXHMpax, OeiKax, yrieBojJax — W HMX POJIM B >KU3HU
yenoBeka. MaTepuaibHOEe €IUHCTBO OPTaHWYECKUX M HEOPraHUYECKUX

COEIMHEHUH

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHE CBOICTBa, MOJy4Y€HUE U
npumeHnenue. CoeauHeHUss KpeMHHS B mpupozae. OOmue mnpeacraBieHus o0
27 okcune kpemuus(1V) u kpemaueBoit kucnore. CUIUKAThI, UX UCIOIb30BaHUE B
' OBITY, MEUIIMHE, MPOMBIIIICHHOCTH. BakHelme cTpouTebHbIE MaTepUab:
KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. [IpobGmembr OGe3zormacHOro

HCIIOJIB30BaHUA CTPOUTCIBHBIX MaTCpHUaIOB B HOBCGI[HGBHOﬁ KHU3HHU

XUMHUYECKUN SKCIIEPUMEHT: U3Yy4€HHE OOpa3l0B HEOPraHUYECKHUX BELIECTB,
CBOMCTB COJIIHOW KHUCJIOTHI; MPOBEJICHUE KAYECTBEHHBIX PEAKIUN Ha XIJIOPHUM-
WOHBl U HaONIOJeHWE NPHU3HAKOB HUX TMPOTEKAHUS; OIBITH, OTpaXKAIOIINe
¢u3nyeckne U XMMUYECKUE CBOICTBA TaJOI€HOB U MX COCITUHEHUN (BO3MOXKHO
WCTIOJIb30BAaHNE BHCOMATEPHAIIOB); O3HAKOMJICHHE C OOpaslamMu XJIOPHIOB
(ramoreHuI0B); O3HAKOMJIEHWE C o0Opa3lamMu cepbl M €€ COCIUHCHHSIMHU
(BO3BMOXHO HCIIONIb30BaHHME BHUAEOMAaTepuaioB); HaOIIOJEHHE Mpollecca
o0yrnmuBaHMs caxapa MOJ| JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI,
U3Y4YE€HHE XMMUYECKUX CBOMICTB pa30aBIEHHON CEpHON KHCIOTHI, IPOBEACHUE
2.8 KayeCTBEHHOM peakiuu Ha cyiab(ar-uoH U HaOloJeHue Tmpu3Haka eé
MIPOTEKaHUsI; O3HAKOMJIEHHE ¢ (PU3MYECKUMHU CBOWCTBaMHU a30Ta, pocopa u ux
COeIMHEHUH (BO3MOXHO HCIIONB30BaHUE BUIECOMATEPHAIIOB), OOpa3Lamu
a30THBIX U GocHOpHBIX YHOOpEeHUH; oTydeHHe, COOMpaHue, paclio3HaBaHUE H
M3y4YeHHE CBOMCTB aMMMaKa; MpPOBEJACHHE KAueCTBEHHBIX pPEaKIUil Ha HOH
amMmmoHus U ¢ochar-uOH W U3yUYEHUE TPU3HAKOB UX MPOTEKAHUS,
B3alMOJEHCTBHE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEABIO (BO3MOXHO
UCIIOJIb30BAaHUE BUACOMATEPUATIOB); M3YyYEHUE MOJENEeH KpUCTAINIMYECKUX
pemiéTok anmasza, rpadura, ¢yiepeHa; O3HAKOMJIEHHE C TPOLECCOM

azcopOIMU PAacTBOPEHHLIX BEIIECTB AKTUBUPOBAHHBIM VIIEM M YCTPOMCTBOM

NOKYMEHT MOAMNNCAH 3JIEKTPOHHOM NOAMNNCLIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLIEEOBPA30OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHAA (MSK)
OBLLEOBPA3OBATEJIbHAS LUKOJIA", LLlaHap TaTbsiHa BnagumuposHa, AvpekTop




IPOTHUBOrasa; IMOJyueHHe, coOMpaHue, pacrno3HaBaHWE U U3YYCHHE CBOICTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- u
CHWJIMKAT-UOHBl M M3y4CHHE TPU3HAKOB HUX IPOTEKAHUS; O3HAKOMIIEHHE C
IPOAYKIMEH CUIMKATHOM NPOMBIIUIEHHOCTH; pEIIEHUE HKCIEPUMEHTAIbHBIX

3aJ1a4 0o Teme «BaxkHellne HeMeTalllIbl M UX COSAUHCHUI

3 Mertauisl ¥ UX COEIUHEHUS

O6ma;1 XapPaKTCPUCTUKA XUMUYCCKUX 3JICMCHTOB — MCTAJUIOB HA OCHOBAHUH HUX
nonoxkenuss B Ilepumommueckor cucreme xumuueckux snemeHtoB .U
3.1 MenpeneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTayuinyeckas CBs3b U
METa/NIMYecKasi KpUCTANIMUECKass peleéTka. ODJIEKTPOXUMUYECKHM  pAan

HaIpsHKEHUN METaJIOB

dusnueckrue U XUMHUYECKHE CBOicTBa MeTayuioB. OOmMe crnocoObl MomyyeHus
3 MeTasuioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YYT'YH, JIOPATIFOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH

[[lenounple Metayuiel: monokeHue B Ilepuogudeckoil cucreMe XUMHUYECKUX
sanemeHnToB .M. MenzeneeBa; CTpoOeHUE UX aTOMOB; HAXOXIACHUE B MPUPOJIE.
3.3 dusnyueckre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamust). OKCHUIIBI 1
TUAPOKCUIbI HaTpusi W Kanus. [IpuMeHeHHe IIEeTOYHBIX METANIOB U X

COEeqUHEHUN

[[lenoyHo3emMenpHplE  METAUIBl MarHUd M KaJbLUW: IIOJIOKEHUE B
IIepunonnueckoii cucreMe xuMmuueckux aauemeHToB 1.1, Menneneesa; ctpoenue
3.4 X aTOMOB; HaxOXJEHHE B mnpupone. Puznueckue M XMMHYECKHE CBOMCTBA
MarHusi U Kanblusd. BakHelinme coenuHeHHs Kaiublusl (OKCHJ, THIAPOKCHI,

conn). JKEcTKocTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

AmoMHuHMI: TIONIOkKEHWE B [lepuoguyeckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB
a5 JI.1. MenneneeBa, CTpoeHHE aTroMma; HaxOXJeHHWE B mpupone. Dusnyueckue u
XMMHUYECKHE CBOWCTBA alfOMUHHS. AM(OTEpHBIE CBOMCTBA OKCHJIA U THPOKCHIA

AJTFOMUHUA

Keneso: nonoxenue B [lepuoanueckoil cucreme XuMuyeckux 3neMenToB .M.
36 MenperneeBa; CTpOEHUE aToMa; HaxoxkiacHue B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuabl, ruapokcuabl u conu kenesa(ll) u

xene3a(lll), mx coctaB, CBOMCTBA U TTOJTyYCHUE

37 XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMyd METAJUIOB U CILJIaBOB,
X (U3MYECKUMU CBOWCTBAMH; HM3yU€HHUE pE3yJbTaTOB KOPPO3UU METAJUIOB
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(BO3MOXXHO HCIIO0Ib30BAHUE BHJIEOMATEPHUAJIOB), ocoOeHHOCTeH
B3aUMOJICUCTBUSL OKCHJIAa Kalbl[Usi M HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPUAIIOB); HMCCIICIOBAHUE CBONCTB KECTKOM BOJBI;
mporecca TOpeHusi JKele3a B KHCIopoae (BO3MOXKHO —HCIIOJNb30BaHHE
BHJIEOMATEPHUAIOB); MPU3HAKOB MPOTEKaHUsI KaYECTBEHHBIX PEAKLMIl Ha MOHBI
(Maraus, Kayubliusi, amromMunus, nueka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJIOZICHUE M OMHCaHUE MPOILIECCOB OKpAIIUBaHUs MJIAMEHU MOHAMHU HATPUS,
Kamuss W Kaublus ~ (BO3MOXXHO  HCIOJB30BAHHE  BUIEOMATEPUAJIOB);
uccienoBaHne aM(OTEPHBIX CBOMCTB THIPOKCHIA ATIOMHHHS W THUAPOKCHIA
[IMHKA; PEIIeHNE HKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «BaxHelme MeTamibl 1

HUX COCIUHCHUS)

4 XUMHS U OKpY>Karollas cpesia

Hosrlie MaTepurajibl 1 TCXHOJOI'NH. BeH_[CCTBa n MaTrcpualibl B HOBC@HHCBHOﬁ
41 J)KHU3HM 4YEJIOBEKa. XUMHS U 300pPOBLC. be3omacHoe ucmnonp30BaHUE BEIIECTB U

XMUMUYECKUX peakuuii B ObITy. IlepBas moMoOIIb MpHU XUMHYECKHX OXKOrax U

OTpAaBJICHUAX

OCHOBBI ~ JKOJIOTMYECKOW  TIPaMOTHOCTU.  XHUMHUUYECKOE  3arps3HEHue
42 okpyxatomert cpeabl [1JK. Poib xuMuu B perieHUH 3KOJOTHYECKUX MTPOOIEM.
[IpupogHbie UCTOYHUKHA YTIIEBOJOPOJOB (Yrojb, HPUPOAHBIA Ta3, HE(DTh),

MPOAYKTHI UX MepepaboTKU, UX POJIb B OBITY M MPOMBIIUIEHHOCTH

43 XUMUYECKHI SKCIEPUMEHT: U3yuyeHUEe 00pa3lloB MaTepUaNoOB (CTEKIIO, CIIaBbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'ILI)
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IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OFPA30OBAHUS

Kon IIpoBepsieMble TPeOOBAHUSA K NMPEIMETHBIM Pe3yJibTaTaM

MPOBEPAEMOro 0a30BOTr0 YPOBHSI OCBOEHHS OCHOBHOII 00pa3oBaTe/IbHOM

TpedOBaHMS NMPOrpamMMbl OCHOBHOI'0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC
1 IIpencraBnenue:

O IMI03HAaBAaEMOCTU SIBJICHUI MpPUPOAbI, MOHUMaHUE OOBEKTUBHOMI
3HAYUMOCTH OCHOB XMMHMUYECKON HAyKH KakK 0O0JacTH COBPEMEHHOIO
1.1 €CTeCTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPAKTUUYECKOM
JESTEIbHOCTH 4YEJIOBEKAa B YCIIOBUSX COBPEMEHHOIO OOIIECTBA;

IMOHMMAaHHE MECTAa XUMHHU CPEIN APYTUX €CTCCTBECHHBIX HAYK

O HAaYUYHBIX MCTOAAxX IMO3HAHHWA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
12 TCOPCTUUCCKUX METOAAX HCCICAOBAHUA BCHICCTB W U3YUYCHUA
XUMHNYCCKHUX peaKI.[HfI; YMCHHUEC HCIIOJIB30BAaTh MOJCIN JJIA

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

o chepax mpodeccHoHaTBHON NESATENBHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHIKEHHSIX
13 XMMUYECKOH HayKH, YTO ITO3BOJIUT OOYYaIOIIMMCS pPaccMaTpUBATh
' XUMUIO Kak cdepy cBoeit Oymymiei mpohecCHOHATbHON ASITENbHOCTH
U cHenaTh OCO3HAHHBIM BHIOOP XMMHUHM KakK NMPOQMIIBHOTO MpeaMeTa

MIpH MepeXo/ie Ha YPOBEHb CPEIHEro 00IIero o0pa3oBaHus

Bragenue cucrtemMoll XMMHYECKMX 3HAHMM M yMEHUE NIPUMEHSATH

CUCTCMY XUMHUUYCCKUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

Bﬂ)KHCfIIHPIG XUMHUYCCKHUEC ITOHATHA: XI/IMI/ILIGCKI/II\/JI DJICMEHT, aToOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHASA U
HEOJHOPOAHAsT CMECh, OTHOCHUTEIbHBIE AaTOMHAasi U MOJIEKYJspHas
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJb, MOHHpHaSI Macca, MOJISIpHBIfI
21 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb (CpemHsisA), XUMHUYECKas
' peakiys, peaKkIuh COCIUHEHUS, PEaKIUu PA3JIOKECHUS, PEaAKIUH
3aMeIleHus, PEeaKIMu OOMEHa, TerIoBOM 3¢ (EKT peakiuu, 3K30- U
SHAOTEPMUUECKUE PEAKIMH, PACTBOpP, MaccoBas 0N XMUMHUYECKOIO

9JICMCHTA B COCIUMHCHUH, MAaCCOBas1 OOJII U IPOUCHTHAasA KOHUCHTPALIUA

BELIECTBA B PACTBOpPE, AP0 aTOMa, DJIEKTPOHHBIN CIIOW aToMa, aTOMHAs
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opOuTanb, paauyc aTroma, BaJIEHTHOCTb, CTENEHb OKHCICHUS,
XUMHUYECKasl CBA3b, HIEKTPOOTPULIATEIILHOCTD, IIOJISIPHAs U HEMOJAPHAs
KOBAJICHTHAsl  CBA3b, MOHHAs  CBf3b, METAJUIMYECKAs  CBS3b,
KpUCTAJUINYECKass pemeérka (aroMHas, HWOHHAas, MeTaJulndyecKas,
MOJIEKYJISIPHAsA), WOH, KAaTUOH, aHWOH, IEKTPOIUT U HEIJIEKTPOJIUT,
AIIEKTPONIUTUYECKAsT  JTUCCOLMAIMS, peaKIMd HMOHHOro oOMeHa,
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM,  OKUCIHUTEIb U
BOCCTaHOBMTENb, OKHCIEHHME M  BOCCTAaHOBIICHHE, OJIEKTPOIIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMblE peakluy,
CKOPOCTb XMMHUYECKOW peakuuu, Karamusarop, IIJK, xopposus

METaJIOB, CIUIABEI

OCHOBOIIOJIAralonife 3aKOHbl XHMMHHU: 3aKOH COXpPAHEHHs MaccChl,
2.2 nepuoanueckuit 3akoH JI.MI. MenneneeBa, 3akOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOrajpo

23 TEOpUHU XUMHH: aTOMHO-MOJIEKYJISIpHAs TEOopHs, TEOpUS
AJIEKTPOJIUTUYECKON TUCCOIUALINHI

3 Brnanenne ocHOBaMH XMMUYECKOW IPAMOTHOCTH, BKIIFOUAOLIEH

YMEHUE NMPaBUIbHO UCIOJIBb30BaTh U3yYEHHBIE BEIIECTBA U MaTepHalIbl
(B TOM 4HclIe MUHEpalbHble YAOOpEHHs, METaulbl U CIUIABHI,
INPOAYKTHl TEepepadOTKH TMPUPOAHBIX HMCTOYHHKOB YTIIEBOIOPOAOB
31 (yrns, mpupoAHoro rasa, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
' IPOM3BOJCTBE U TOHMMAHUE 3HAYEHMs KHUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHM3Ma YeJI0BEKa; YMEHUE ITPOrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX MPOHCCCOB HA OpPraHu3M YCIOBCKA U OKPYIKAIOLIYIO

MPUPOJIHYIO Cpeay

3.9 YMEHHE HMHTErpUpPOBATh XMMHMUECKUE 3HAHUSA CO 3HAHUSAMHU APYTUX
y4eOHBIX MPEIMETOB

HaJIMYMe omnbiTa paboThl ¢ Pa3IMYHBIMU MCTOYHUKAMH WH(pOpMalUu
3.3 [0 XMMUU (HayyHass W Hay4yHO-TIONYJIIpHAs JMUTEepaTypa, CIIOBapH,

CIIPAaBOYHHMKHU, UHTEPHET-PECYPCHI)

yMEHHE OOBEKTHUBHO OIEHMBATh HH(POPMAIMIO O BEIIECTBAX, HX
3.4 IIPEBPAIICHUAX W IPAKTUYECKOM IPUMEHEHUHM W yMEHHUE

HUCIONb30BaTh €€ I PCHICHUA y‘I€6HO'HO3HaBaTeJ'IBHBIX 3aJa4

BJ'IaZIGHI/Ie OCHOBaMHU IIOHSATHHHOI'O amnrmnapara M CHUMBOJIUYCCKOI'O

A3bIKaA XUMHUHU IS COCTaBJICHUS q)OpMy.]'I HCOPTaHNYCCKUX BEIICCTB,
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ypaBHCHI/Iﬁ XUMHUYCCKUX peaKuHﬁ; OCHOBaMH XUMHUYECKOH

Homenknarypsl (IUPAC u TpuBnanbHoif)

YMeHne oObSICHATH CBA3b MONIOKeHUs 3nemeHTa B [lepmoamueckoit
CUCTCMEC C YHUCIIOBBIMHU XAPAKTCPUCTUKaMHU CTPOCHUA ATOMOB
5 XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsAn sjpa, OOIIee YHCIO
QJIEKTPOHOB), pacIlpeesieHUeM DJJIEKTPOHOB TI0 JHEPTEeTHYECKUM

YPOBHAM aTOMOB II€PBBIX TpéX Mepruoa0B, KaJiud U KaJIbILHA

[IpencraBienue O  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XMUMUYECKHUX 3JIEMEHTOB (pajuyc aToMa, 3JIEKTPOOTPULIATENLHOCTD),
6 IPOCTBIX M CIOXHBIX BEIIECTB OT IIOJIOXKEHHUSI DJIEMEHTOB B
Ilepuoguueckoii cucreme (B MalblX [EpUOAAaX U TJABHBIX

MOJTPYIIAX) U AIEKTPOHHOI'O CTPOEHUS aToMa

7 YMenue knaccupuupoBarh:
7.1 XUMHYECKUE 3JICMEHTHI
7.2 HEOPTaHWYECKHUE BEILIECTBA
7.3 XUMUYECKUE PEAKIIUU
8 YMeHue onpenensiTh:
81 BAJICHTHOCTh W CTENICHb OKHCIICHUS XWMHUYCCKUX JJIEMEHTOB, 3apsil
' HOHA
89 BHJl XMUMHYECKOM CBSI3M WM THIT KPHUCTALIMICCKOH CTPYKTYpPHI B
' COCAMHEHHIX
8.3 XapakTep CPeIbl B BOMHBIX pacTBOPAX BEMIECTB (KUCIIOT, OCHOBAHMI)
8.4 OKHCJIUTEIIb 1 BOCCTAHOBUTEIH
9 YMeHue xapakTepu30BaTh (GU3NIECKHUE U XUMHUYECKHE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOIOPOA, TrpaduT, amMmas,
9.1 KpeMHui, a3ot, (ochop, cepa, xiop, HATPUH, KaIHWil, MarHuu,
KaJIBIIMH, aTIOMHUHHH, JKEJIe30)
CIIO)KHBIX BEIISCTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPoB (BOJa,
aMMUaK, XJIOPOBOJIOPOJ, CEPOBOAOPOJ, OKCHIBI W THIPOKCHJIBI
9.9 metarioB |-I1A rpynn, amromunus, menu (l1), nunka, xeneza (Il u
' I11), oxcuapt yriepona (Il u 1V), xpemuus (1V), azora u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a30TuCTas, a30THasd,
dbocdopHas, yroiapHasi, KpeMHHUEBas KUCI0TA U UX COJIH )
9.3 MPOTHO3UPOBATh W XapaKTePU30BaTh CBOWCTBA  BEHISCTB B
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3aBUCMMOCTH OT HX COCTaBa U CTPOCHMS, MPUMEHEHHE BEUIECTB B
3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTb MPOTEKAHUS XUMUYECKUX
MIPEBPAIICHUI B Pa3TMYHBIX YCIOBHIX
10 YMeHHe coCTaBIsATh MOJIEKYJISIPHbIE U HOHHBIE YPAaBHEHUSI PEaKIIUi, B
TOM YHCTIE:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCITUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
103 WUTIOCTPUPYIOIINX ~XWMHMYECKHE CBOWCTBA M3YUYEHHBIX KJIACCOB
' (Tpymim) HEOpraHMYECKUX BEIIECTB
104 MOATBEPKJAIOIINX TeHETUUECKYIO B3aUMOCBSI3b MEXK/1y HUMU
11 VMeHHe BEIYUCIIATE (TPOBOANUTH PACUYETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYI0O M MOJISIDHYIO MAacchl BEIECTB,
' MacCOBYIO JIOJIK0 XUMUYECKOT 0 3JIEMEHTa B COSIMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA H €T'0 MacCy, 00BbEM ra3oB
114 [0 YpaBHEHHUSM XHMHUYECKUX PEAKIHH M HaXOAUTh KOJIUYECTBO
' BelecTBa, 00BEM 1 MacCy pEeareHTOB WIH MPOAYKTOB PEaKITUI
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOro  T[O3HaHus  (HaOIIOJeHHE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJISTTUPOBAHUE) MTPH U3YUYEHUU BEIIECTB U
' XUMHUYECKUX SIBICHUH; YyMeHHe Cc(hOpMyIupoBaTh MpodleMy U
IIPEMIOKUTH IIyTU €€ PELICHUS
199 Oe3omacHOi paboOTHl C XUMHUYECKHMMH BELIECTBAMH, XHMHUYECKOM
' MOCY/I0H 1 TabOpaTOpHBIM 000PYIOBAHUEM
MpaBHJIaMU O€30IM1aCHOr0 OOPAIIEHHS C BEIIECTBAMH, UCIIOIb3yEMbIMU
B TMOBCEAHEBHOM JKU3HH, TPaBUIIaMH MTOBEICHUS B LENSIX COEpEKEHUS
123 3I0POBbSl M OKPYXKAIOLIEW IPUPOIHOW CpEAbl; NMOHMMAHUWE Bpena
' (omacHOCTH) BO3JIEHCTBHS HA JKHMBBIC OPTraHU3MBI OIPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHUS M MPENOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBHUS
13 Hannume mpakTH4YecKWX HABBIKOB TUTAHUPOBAHMS M OCYIIICCTBICHUS
CIEIYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3ydeHUE U onucaHue (U3NIECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE
' ¢  ¢u3MYeCKUMHM M  XUMUYECKHMMH  SBJICHUSMH;  OIIBITHI,
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HWJUTIOCTPUPYIOMIUC MTPU3HAKH TPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ

13.2 H3y4eHHUE CIIOCOOOB pa3elieHUs CMeCel

MOJlyYEHUE KHCIOpOJa M U3Y4YEHHE €ro CBOWCTB; IOJyuy€HUE
13.3 BOJIOpOJIa M U3Y4YEHHE €ro CBOMICTB; MOJIyY€HUE YTJIEKHUCIOro rasa u

HU3Y4YCHHUC €T'O CBOI>'ICTB; MMOJIYYCHUC aMMHUAKa U U3YUCHUC €TI0 CBOICTB

134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MAacCOBOM J0Jyed
pacTBOPEHHOTO BENIECTBA

MIPUMCHEHUE WHMKATOPOB (;makmyca, METHIIOpaHkKa u
13.5 dbenondranenna) sl ONpeACNICHUs] XapakTepa Cpelbl B pacTBopax

KHCJIOT 1 IHGJ'IO‘I@IZ

UCCIICIOBAHNE W  OIKMCAHUEC CBOWCTB HEOPTraHMYECKHX  BEIIECTB
Pa3NMYHBIX KIIACCOB; M3Yy4YCHHE B3aHMMOJCHCTBHS KHCIIOT C METAJLIaMH,
OKCHJJAMH  METaUIOB,  PACTBOPUMBIMH M HEPAaCTBOPUMBIMHU
13.6 OCHOBAHUSIMH, COJISIMH; IIOJyYCHHE HEPAaCTBOPHUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOrO MeTajula JAPYTMM U3  pacTBopa  COIIH;
UCClieIoBaHHe aM(OTEPHBIX CBOMCTB THIPOKCHIOB ANIOMUHHS U

[IUHKA

PEIICHUC SKCIICPUMCHTAIIBHBIX 3a/Ja4 110 TEMaM: «OCHOBHBIE KJIACCBI
13.7 HCOPraHN4CCKUX COCHHHCHHﬁ)); ((:‘)HeKTpOHI/ITI/I‘ICCKaﬂ

aucconmanusay;, «BaxHeWIme HeMETaAIBI M WX COCHUHCHUSY,

«BaxkHeine MeTauIbl U UX COETUHEHUS)

XUMHYECKHE  DKCIEPUMEHTBI,  HWIUIIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKAHUsl PEaKIMii MOHHOrO OOMEHAa; Ka4eCTBCHHBIC PEaKIMH Ha
13.8 MPUCYTCTBYIONTUE B BOJHBIX PACTBOpPAX HOHBI: XJIOPHA-, OPOMUJ-,
' womun-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUIPOKCU/I-UOHBI, KATUOHBI aMMOHUS, MarHusl, KaJbIIHs, aTFOMHHHSI,

kenesa (2+) u xenesa (3+), menu (2+), nuHKa

14 VYMenue:

NPEICTaBISITh Pe3yabTaThl dKCIEpUMEHTa B (OpMe BBIBOJIOB,
14.1 JIOKA3aTeNIbCTB, TPa)MKOB M TAONMI] M BBISIBIATH SMIIUPUUYCCKHC

3dKOHOMCPHOCTHU

YCTaHABJIMBATE CBA3U MEXIY PCaIbHO Ha6J'IIOI[a€MBIMI/I XHUMHUYCCKUMHU
14.2 SABJICHUAMMU U IpOoLCCCaMU, MPOUCXOAAIINUMU B MAKpPO- U MUKPOMHUDPE,

OOBSCHATH MPUYMHBI MHOTO0OPAa3Hsl BELIECTB
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1 HepBOHaHaJ'ILHLIe XUMHNYCCKHEC ITOHATHA

1.1 UucTteie BemecTBa U cMecu. CiocoObI pa3ieieHus: cMecei

19 AToMBI M MOJIEKyNIbl. XUMHYECKHE dJIeMeHTbl. CHMBOJIBI XMMHYECKHX
971eMeHTOB. [IpoCThIe U CIOXKHBIEC BENIECTBA.

13 Xumnueckas popmysa. BalreHTHOCTh aTOMOB XMMHUYECKUX 3JIeMEHTOB. CTeneHb

OKUCJICHUSA

3aKOH IIOCTOSHCTBA cocTaBa BewecTB. OTHOCUTENbHAas aTOMHas Macca.
1.4 OTtHocuTenbHas MOJIEKYJIsIpHas Macca. MaccoBast A0JIs1 XUMUYECKOIO 3JIEMEHTa

B COCIUHEHNU

L5 KonmuuectBo BemectBa. Mosib. MomsipHas Macca. MonspHblii 00bEM Ta3oB.
B3anMocBs3b KOIM4eCcTBa, MacChl M YUCIIa CTPYKTYPHBIX €IMHHUI] BEIIECTBA

16 DuU3NYECKUE U XUMHUYECKHE SIBJICHUS. XUMUUYECKas Peakluus U €€ NpPU3HaKH.
3aK0H COXPaHEHHSI MACChl BEIIECTB. XUMUYECKUE YPaBHEHUS

HepI/IOI[I/I"IeCKI/Iﬁ 3aKOH H Hepnozu/mecxaﬂ CUCTEMA XHMMHUYCCKHUX 3JJICMCHTOB

J.N. MenpaeneeBa. CTpoeHre aTOMOB

[lepuonuueckuii 3akoH. llepuoguyeckas cucreMa XuMU4YECKUX daeMeHToB [[. 1.
2.1 MenneneeBa. Ilepuoast u rpymnmnsl. OU3HYECKUN CMBICI IIOPSAIKOBOIO HOMEPA,

HOMCPOB IICPUOJa U I'PYIIIbI 3JICMCHTA

Crpoenne atomoB. CoctaB aroMHbIX snep. M3oromnbl. Dnektponsl. CtpoeHue
2.2 JJEKTPOHHBIX 000704YeK aToMOB IMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB

[Tepuoanueckoit cucremsl [I.11. Menzaeneena

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX SJIEMEHTOB MEPBBIX TPEX
MEePUONIOB, Kaus, Kaiablug (paguyca aToMOB, 3JIEKTPOOTPUIATEIHHOCTH,
2.3 METAJUIMYECKUX U  HEMETAJUIMYECKUX CBOWCTB) W HUX COEAMHEHUU B
COOTBETCTBUM C TMOJOXKEHUEM »3JeMeHTOB B Ilepumonnueckoir cucreme u

CTPOCHUCM HUX aTOMOB

3 CtpoeHue BemiecTBa

Xumuyeckass cBs3b. KoBaneHTHas (HodsipHas W HEMOJSpHAas) CBSA3b.
3.1 DNEeKTPOOTPUIIATENFHOCTh ~ XMMHYECKMX  2JIeMEeHTOB.  MoOHHas  CBS3b.

Meramnn4deckas CBSI3b
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Tunbl KpUCTAIMYECKUX peIETOK (aToOMHas, WOHHAsA, MeTaulndeckas),
3.2 3aBUCUMOCTb CBOWCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKH U BUAA

XUMHUYECKOI CBI3U

Baxuelimme mnpeacTaBUTENM HEOPraHMYECKUX BemlecTB. HeMeramnel u ux

COCIMHCHMNA. Meramisl 1 uX COCANHCHUA

Knaccudukanus M HOMEHKIATypa HEOPTaHUYECKUX COCTUHEHUI: OKCHIOB
(coneobpa3ytomue: OCHOBHBIE, KHUCJIOTHBIE, amM(OTepHBIC) u
4.1 HeCcoJIeOOpa3yroIie; OCHOBaHMM (IIENOYM W HEPACTBOPHMBIC OCHOBAHUA);
KUCJIOT  (KHUCIOPOJCOAEpKaue U  OSCKHCIOPOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJEH (CpeTHUX U KHCIBIX)

49 dusnueckue M XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAJIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUs

dusznyeckue W XHMHYECKHE CBOMCTBA IIPOCThIX BCHICCTB-MCTAJUIOB: JIMTHUA,
4.3 HaTpHs, KaJlusgd, Marovugd W KaJlblHs, aJIFOMUHHUSA, KCJIC3a. :‘)HCKTpOXI/IMI/I‘ICCKI/Iﬁ

pAn HaHp}DKeHI/Iﬁ MCTaJIlIOB

W Ouznyeckne ¥ XUMUYECKUE CBOMCTBA BOJOPOJAHBIX COEAWHEHHUN HEMETAIJIOB:
XJIOPOBOJIOPOAA, CEPOBOIOPO/IA, aMMHUAKa

duznuecKue U XUMHUYECKHE CBOMCTBAa OKCHI0B HemerawioB: cepol (I1V, VI),
4.5 azota(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), kpemuus(1V). Tonydenune

OKCH 0B HEMCTAJIIIOB

Xumudeckrue cBoricTBa okcuaoB: MeTauioB IA-IIIA rpynn, nwaka, memu(ll) u

40 xene3a(ll, 11). [TonyueHune oKCHUI0B METAJIOB
XHWMHYECKHE CBOMCTBA OCHOBAHMM W aM(OTEPHBIX THAPOKCHAOB (Ha TPUMEpE
4.7 TUAPOKCUJIOB  aIFOMUHUS, Kene3a, UuHKa). [lomyueHue oOcHOBaHUUA U
aM(pOTEepPHBIX TUIPOKCHIOB
OO0mue XUMHUYECKHUE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOAHOM, CEPOBOIOPOIHONM,
48 CEpHHUCTOU, CEpHOH, a30THOH, ¢ochopHOl, KpeMHUEBOU, yroabHOl. OcoOble
' XUMHUYECKHAE CBOMCTBA KOHIICHTPUPOBAHHOM CEpPHOM M a30THOW KHUCIOT.
[Tonydyenue kucnor
4.9 OO0mue XuMUYECKUE CBOWCTBA cpeHuX comneil. [Tomyuenue comeit
110 [Tonyuenue, coOupanue, pacmo3HaBaHUE BOJOPOAA, KHCIOPOJA, AaMMHAKa,
' YTJIEKUCIIOTO ra3a B JabopaTopuu
411 [Tonydyenne amMMuaka, CepHOM U a30THOM KUCIOT B MpOMBIIUIEHHOCTH. Obmue

CMOCOOBI MOTYYEHHUS] METAIIJIOB

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOM MOAMMCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLIEEOBPA30OBATEJIbHOE 28.09.26 17:20 Ceptudukat 5D48FCBD750DF122B8A049AB412B2101
YYPEXXAEHUE "HOBOMAPbSICOBCKASAl CPEQHAA (MSK)
OBLLEOBPA3OBATEJIbHAS LUKOJIA", LLlaHap TaTbsiHa BnagumuposHa, AvpekTop




4.12 I'enetnueckas CBA3b MCKAY KJIaCCaMU HECOPTAaHNUYCCKUX COeIMHEHUH

5 XHUMHYECKUE PEAKITUU

Knaccugukamus XuMHUECKIX peakUuil M0 pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
5.1 COCTaBy YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(ddekTy, o

W3MEHEHHIO CTeIICeHEH OKHUCIICHUS XUMHUUYECKUX 3JIEMECHTOB

£ TennoBoii 3QdeKT XUMHUYECKOW peaKInK, TePMOXUMHUUYECKUE YpaBHEHUS. DK30-
U 3HJIOTEPMUYECKUE peakuu. TepMOXUMHUUYECKIE YPaBHEHUS

OKHUCIIUTEITFHOBOCCTAHOBUTEILHEIE pPCaKknuu. OKUCIUTEIN U BOCCTAaHOBUTEIIM.
5.3 [Ipomecchl  OKHCIEHMST W BOCCTAHOBJICHHMS.  OJIGKTPOHHBIM  OayiaHc

OKHMCJINTEIIbHOBOCCTAaHOBUTEIBHOMN PCaKIn

E4 Teopust anekTponuTudeckoi auccounanuu. Katnonsl, aHHOHBI. DJIEKTPOIUTHI U
HE3JIeKTPOIUTHI. CUIIbHBIE U Cl1a0ble 37eKTPOIUThI. CTeNneHb AUCCOUauu

cc Peaknun moHHoro oOMeHa. YCJIOBHS NMPOTEKAaHUS PEaKUid MOHHOrO OOMEHa,
TMIOJIHBIE ¥ COKPAIlIEHHBIC HOHHBIC YPABHEHUS PEaKLUn

6 XUMHS U OKpY’Karolas cpeaa

BemectBa u Mmarepuansl B IOBCETHEBHOM >KM3HM 4yenoBeka. besomacHoe
6.1 WCIIONB30BaHNE BEIIECTB M XMMHUYECKHX peakiuii B jaboparopuu U OBITY.

HepBaﬂ nmoMouib IMpu XUMHUYCCKUX OXKOrax U OTpaBJICHHUAX

XUMHYECKOe 3arps3HEHHE OKpYXaromeid cpeabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE IIOYBBI, BO3JyXa W BOJOEMOB), CHOCOOBI €ro TPEJOTBPAIICHUS
6.2 [Ipenenbras pomyctumasi koHneHtpanus BemiectB (ITJK). Pomp xumuu B
pEIIEHUH DKOJOTHMYECKHX MpobiieM. VYculieHHe MapHUKOBOrO d3(dekKTa,

pa3pyLeHne 030HOBOT'O CJIOS

[Tpumenenue cepsl, azora, Gocdopa, yriepona, KpeMHUsI ¥ UX COCAUHCHHH B
ObITy, MEAWIMHE, TPOMBIIUICHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMeHeHue
6.3 METaNIOB M CIUIaBOB (CTajb, YYT'YH, TIOPATIOMHHHHA, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH UX coeMHeHUH. [oHsATHE 0 KOPPO3UU METAIIOB, OCHOBHBIC

CIT0COOBI 3alIUTBI UX OT KOPPO3UU

6.4 [IpuponHble UCTOYHMKHU YIJIEBOJOPOAOB (Yroyib, NPUPOAHBIA Tra3, He(PTh),
' MPOJIYKTHI X MepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIIIICHHOCTH

HepBOHa‘-IaJIBHBIe MIOHATHS 00 OpPraHMvYCCKUX BCHICCTBAX KaK O COCAWHCHHAX

6.5 yriieposa (MeTaH, 3TaH, ITUIEH, alleTHIIeH, STaHO, TJIULEPUH, YKCYCHasl KUCIIOTA).
[TonsiTie 0 OMONMOrMYeCKU Ba)KHBIX BELIECTBAX: XKHUpaX, OelKax, yriieBolax — 1 X

POJIM B )KU3HU YCIIOBCKA
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7 Pacuérnr:
7.1 1o ¢popMysiaM XUMHYECKUX COSAMHEHUN
7.2 Macchl (MaccoBO) JOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM YPaBHEHUSIM
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI V1A YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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