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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOQO, a Takke Ha OCHOBE (enepanbHOl paboueid MpoOrpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENoJaBaHus y4eOHOro mpeameTa « XuMush»
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu AA€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBaeT pacIpelesieHue €ero Mo KiaccaM M CTPYKTYpPUPOBAHUE IIO
pazienaM W TeMaM MpOTrpaMMbl IO XHUMHUH, OIpPEIEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA Y4€OHOro Mpolecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolUXCs, ONpeACISICT BO3MOXXKHOCTH —IpeaMeTa Ul
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4YeHHsS] XUMUU Ha YPOBHE IeJIeH U3YdeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0y4aromnierocsi, ero MnpejCTaBICHU O MaTepUaIbHOM EIUHCTBE MHpPA, BAKHYIO
poJib UrparoT (popMUpPYEMbIe XUMHUEH MPEJICTABICHUS O B3aUMOIPEBPAILICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jarommxcs, HaBbIKOB HX CaMOCTOSITEILHOM y4yeOHOW JIESITeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX UM HCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyUaOIINXCS;
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CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
HAay4HbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOTHYECKOE
o0Opa3oBaHue 00y4aroInXCsl.

Jlanubpie HampaBlieHUs B OOyUYE€HHU XUMHUU OOECTICUMBAIOTCS CIEIMPUKON
comepkaHusi  y4eOHOro  mpeaMeTa, KOTOPBIA  SIBISIETCS  MENAarorudyecku
aJanTUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHH Ha OMpPENeIEHHOM dTare e
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIET0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATUNH XUMHUHU, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTACNIbHBIX 3HAYUMBIX [TOHATHIA
OpraHUYECKON XHUMUHU.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUU CPopMHpOBaHA HAa OCHOBE
CHUCTEMHOr0 Mojxoja Kk e€ u3zydeHuto. CojepKaHUe CKJIQJIbIBACTCSI U3 CHUCTEMBbI
NOHATHUNA O XMMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI ITOHATHI O XUMHYECKON
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEI0BATEIbHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MPECTaBICHUN
Pa3HOrO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYEHHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YUEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3H;

— TpeACTaBiICHUNU 00 DJJIEKTPOJUTHUYECKOW JTUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTuueckre 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIHUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIILHO OT OJHOTO
YPOBHS K JIPyrOMY, BBIMIONHSSA (PYHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOJTYUYEHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl MO XHMHH  CIOCOOCTBYET  (POPMHPOBAHUIO
IPEACTABICHUSA O XUMUYECKOW COCTABIAIOIIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MEeToJaM TMO3HaHUS B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX mpeAMeToB: «OKpyXKarolmuili MHpy,
«buonorus. 5-7 knacce» U «duszuka. 7 Kiiacey.

[Ipy wu3ydyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMHUYECKON HAayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUUECKOU
NESATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUHU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEWIIHX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKESHHM,
JOCTYIHBIX 0000IIEHUII MHPOBO33PEHUYECKOTO XapakTepa, fA3blKa HAyKH, B
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OpUOOIICHNH K HAayYHbIM METOJaM TIO3HAHWS TPU U3YYCHHH BEUIECTB H
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JESITeIbHOCTH, OCBOCHMM NpaBWJ 0O€30macHOro OOpalleHus ¢ BeleCTBaMHU B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUY€HUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHpOBaHHE MHTEIJICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caMo0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHATHIO PEUICHUH,
CIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

—  HamnpaBJIICHHOCTh OOYy4YeHHs Ha CHCTeMaTHYecKoe MpHOoOIlIeHne
oOy4Jaronmxcss K CaMOCTOSITEIbHOM MO3HABATEIBHON JESTENbHOCTH, HAYYHBIM
METOJIaM IO3HAaHMS, (POPMHUPYIOIIUM MOTHBALMIO M PA3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yciaoBuM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaAIOIIIUMUCS
OMbITa Pa3HOOOPA3HON NEATENTbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB JACSATEIBHOCTH,

— (opmupoBanre oOmEH (QPyHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOU
rPAaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSICHATH M OIICHUBATh SIBJICHUS
OKPYXAaIOLEr0o MHpPA, UCHOJb3Yys 3HAHUS W ONBIT, MOJYYEHHBIE NMPU U3YUEHUH
XUMUH, TPUMEHITh WX TPU PEIMICHHH MpoO0JeM B TOBCETHEBHON KU3HH W
TPYZIOBOM JEATEIBHOCTH;

— (¢opMHupoBaHHME Yy OOyYarollMXCsi T'YMaHUCTUYECKMX OTHOLIEHUH,
NOHUMAHHS 1EHHOCTH XUMHUYECKUX 3HAHUU [JIsi BBIPAOOTKH IKOJIOTUYECKHU
1eaecoo0pa3Horo MoOBEJAeHUsT B OBITY W TPYJIOBOM JAESATEIRHOCTH B LEAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAIOLIEH TPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIO H
CaMOBOCHHMTAHMID HAa OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpoGuUis U HANpaBIEHHOCTU AajbHEHIIEro
oOy4eHwus.

OOmiee YuCIO YacoB, OTBEACHHBIX M HM3Yy4YEeHHS XHMHUUA Ha YpPOBHE
OCHOBHOTO 0011eTr0 00pa3zoBanus, coctaiseT 136 gacos: B 8 kinacce — 68 gacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).
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COJEPKAHUE OBYUYEHUA

8 KUIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponp XUMuM B )KU3HU 4YEJIOBEKA. XMMHSI 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. XUMHUYECKHE OdJIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAas Macca. MaccoBas J0Js1 XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHHUH.

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

du3nuecKue U XUMUYECKHUE SBICHUS. XUMHUUYECKasi PEakiusl U €€ MPU3HAKHU.
3aK0H COXpaHEHHs] MacChl BEHIECTB. XUMHUUYecKue ypaBHeHUs. Knaccubukamms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujIaMu paboThl B J1JaOOpaTOpUu U
npuémMamMu oOpaIeHus: ¢ 1abopaTOpHBIM 00OPYIOBaHHEM, U3YYCHHE U OMUCAHUE
¢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
MEIHOU MPOBOJIOKH, B3aUMOJCHCTBUE MeJla ¢ KUCIIOTOMN) SIBIICHUI, HAOMI0IeHHEe U
OMKCAaHUE TPU3HAKOB IMPOTEKAHWS XMMUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapus, pa3ioxKeHUue THIPOKCUa
meau (1) mpu HarpeBanuu, B3aMMoIeicTBHE Keje3a ¢ pactBopom coiu meau (11),
U3Y4YEeHHE CIOCOOOB pa3/elieHHusl CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
coild, HaONIOJeHWE W  ONMCaHUE  PE3yJNbTaTOB  MPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/JaHHE MOJENed MOJIEKYI
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — aneMeHT U mpoctoe
BenlecTBO. HaxoxaeHue kuciaopona B mpupoje, (PU3NUECKHE W XUMUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunbl. [lpumenenue xucinopoaa. 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 peaKuu. TOIUIMBO: yrojib M METaH. 3arps3HEHHE
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.

Mosipablit 00bEM ra3oB. PacuéTel M0 XUMHYECKUM YPaBHCHUSIM.

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 Npupojic U B XKU3HU YesoBeka. KpyroBopoT BojAbl B MPUPOJIE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosneoOpasyromie. Homenknatypa oxcujioB. Dusnyeckue W XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

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

Kucnotsl. Knaccudukanus xkucnor. Homenkinarypa kuciotr. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHCIOT. Psn aktuBHocTH MeTamnoB H. H. bekerosa.
[Tonyuenue KuUCIIOT.

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

['eHeTnueckas CBsA3b MEXKAY KIACCAMU HEOPraHUYECKUX COEAUHCHUM.

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 TopeHusl (Mokapa), O3HAKOMIICHHME C O0Opa3laMu OKCUIOB U
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabO0IeHHe 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCIIEIOBAaHME OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHHE  BHUJIEOMATEPHUAITIOB),
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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 METaulaMH, PEAaKUUW HEUTpAIM3aLUM, IIOJYy4YEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHME OJHOI0 MeTajlla IPYTMM M3 PAacTBOPA COJIM, PEILICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMme «BaxHeilmue Kinaccsl HEOPraHWYECKHX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. U. MenaeneeBa. Ctpoenne aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETbHO-BOCCTAHOBUTE/IbHbBIC PEAKIIUH

IlepBble MOMNBITKM KiIaccHU(UKALMM XUMUYECKUX d3JeMeHTOB. [loHsTHEe O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM()OTEPHbIE OKCHUIbI
Y THJIPOKCHUIBI.

[lepuomnueckuii 3axoH. [lepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnsl. DU3AYECKUM CMBICI IOPAJKOBOIO 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 nosnoxenuro B [lepuoanueckoit cucreme /1. 1. Menaeneena.

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

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku 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 BOCCTaHOBIICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

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

Peanuzanuss meXnpeAMETHBIX CBS3€M MpH W3YYEHUM XMMHHM B 8 Kilacce
OCYIICCTBJISIETCS. 4Yepe3 HCIOIb30BaHUE KaK OOIIUX eCTEeCTBEHHO-HAYYHBIX
IIOHATUM, TaK U MOHITUU, SIBISIOIIUXCS CUCTEMHBIMU ISl OTJACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAyYHbIH (akT, TUMOTE3a, TEOpHs,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMEepUOJUYHOCTb, HAOJIIOEHNE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

duznka: maTepusi, aToM, DOJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
W30TOIbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKUN 3aps/l, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BELIECTBA, ras, (pU3M4YeCKue BEIUYMUHBI, €IUHUIIBI
WU3MEPEHMUS, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATBI, TOPHBIE MOPOIbI,
MOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKasl peaKMst

[lepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIEMEHTOB /l.
N. MenpeneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB TE€PBBIX TPEX TMEPHOMNOB, KaJMs, KaJdbLHUS M UX
COCJIMHEHUA B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHUJBI XMMHYECKOW CBSI3U. THUIIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUECKUE
CBOWMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEJIMHEHU, TEHETUYECKAs CBA3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanus XuMAU4ecKuX peakiuii Mo pa3IndHbIM MpU3HAKaM (10 YUCITY
U COCTaBy YYaCTBYIONIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, o
U3MEHEHUIO CTETNIEHEN OKUCIICHUSI XMMUUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTaiau3aTtopa). DK30- U SHJOTEPMUUYECKUE PEaKIU, TEPMOXUMUYECKUE
YPaBHEHUS.

[Tonsitue 0 ckopocTH xumMudeckod peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATHUMBIX XUMHUYECKUX peakiusax. [[oHsTHE O TOMOIE€HHBIX U T€TEPOTreHHBIX
peakuusax. [lonstne o karanuse. [loHsTue 0 xumMnueckoM paBHoBecuu. DakTopsl,
BIIASIIOIIME HA CKOPOCTh XMMHUYECKOM pEaKIUU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.
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OKHCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBinienue YpaBHEHHUI
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCHOJb30BAHHEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexXxaHU3M [IUCCOLUMAIIMU BEIIECTB C Pa3JIMYHBIMU BUAAMU
XUMHU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakiiun nonHoro oomMeHa. Y cinoBusi NpOTEKaHUs peakliuii MOHHOro oOMeHa,
MOJIHBIE M COKpAIIEHHbIE HOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBETE TMPEJCTABICHUH 00 D3JIEKTPOJUTUYECKOM
mucconuanvu. KauectBeHHbIE peakiny Ha HOHBL. [[oHATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(XJIopuIa HATpUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pPEaKIUu
OT BO3JIEHCTBUSl PA3UYHBIX (PAKTOPOB, MCCIECIAOBAHUE IJICKTPONPOBOIHOCTH
pacTBOpPOB BEIIECTB, IMpolecca JAUCCOIMAIMA KHUCIOT, IIeJoueld H  CcoJieH
(BO3MOXHO  HCIOJIb30BaHME BHJACO MaTEpUajoOB), MPOBEJIECHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUS  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, oO0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIui
(ropeHue, peakiuu pa3fioKeHUs, COCMHEHHUs), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbK KAYECTBEHHBIX pEaKUMM HAa  HOHBI, PEIICHHE
AKCIEPUMEHTAbHBIX 3a]1a4.

HeMmeTaibl U MX coeIMHEHUS

OO6miast xapakTepucTHKa rajaoreHoB. (OCOOEHHOCTHM CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (u3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOrT€HOB. XWMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMOJICCTBUE € MeETaJJIaMU, HEMETaulaMH, IlejioyaMu). XJIOPOBOJIOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, MpUMeHeHue. [lelicTBue
XJIOpa U XJOpPOBOAOpOJA Ha OpPraHu3M 4YejioBeKa. BakHeillune XJIOpUAbl U HX
HAXO0XJICHUE B IPUPO/IE.

O6mas xapaktepuctuka ameMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/a M CEePhl. AJUIOTPOITHBIE MOAU(PUKAIIMK KHCIOPOa
U cepbl. XUMHUYECKHE CBoMcTBa cepbl. CepoBOIOpOA, CTpoeHUe, (Pu3nyYecKue M
XxuMuyeckue cBorctBa. OKCHABI Cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, ¢uU3MUECKHEe ¢ XHMUYECKHE CBOWCTBa (00mmue Kak
IpeACTaBUTENsl Kjacca KHUCIOT U clenuduyeckue). XUMUYECKHE PEaKIuH,
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JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJIYYeHHs] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KuciaoThl. Coau CEepHON KUCIOThI, KAUECTBEHHAsI pEaKIUs Ha
cynb(ar-uon. Haxoxxnenue ceppl M €€ COCAMHEHHH B TPHUPOAE. XUMHUYECKOE
3arpsA3HEHHE OKPYXAIOIIE Ccpenbl COEANHEHUSMH CEPbl (KUCJIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 3jaeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTETMEHH OKHUCIEHHUA. A30T, paclpoCTpaHEHUE B MPUPOJIE,
buznueckre 1 XuMHUeCcKue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero
dbusznueckre 1 XUMUYECKHE CBOMCTBA, ModydyeHue u npumMeHeHue. Conu aMMOHuUS,
uX pU3NUYECKHe U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
HMOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydyeHue, (PU3NYEeCKHUe U XUMHYECKHE
cBoMcTBa (0OIIME Kak TMPEACTAaBUTENS Kjacca KHUCIOT U crenuduyeckue).
Hcnonb3oBaHWe HUTPATOB M COJieM aMMOHMS B KayeCTBE MHUHEPAJIbHBIX
ynoopennii. XUMUYECKOE 3arpsi3HEHHE OKPY>KAIOIIEeH Cpelibl COeMHEHUSIMU a30Ta
(KUCTTOTHBIE JIOXIHW, 3arps3HEHUE BO3JyXa, MOYBBl U BOJIOEMOB). Docdop,
ajutoTponHble Moaudukauuu (ochopa, duznyeckne M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciora, Gu3ndecKre U XUMUUECKHUE CBOMCTBA,
nosydenue. Mcnonb3zoBanue hocharoB B KauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mas xapaktepuctuka 3neMeHToB |V A-rpynmnbel. OcCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUS.  YTJIEepoJ,  aJuIOTPOIHbIE
MoaudUKaMy, paclpoCTpaHEHUEe B NpUpoJe, (U3MYECKHUE U XUMHUYECKHUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWMCTBa, JIEWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJIyYEHHE W TPUMEHEHHUE. DKOJOTMYEeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (lIV), runore3a riao0anbHOrO TMOTEIJICHUS KIUMaTa, NapHUKOBBIM
s dext. YronbHas KucaoTa v €€ cojid, ux (PU3nUecKue U XMMUUYECKUEe CBOWCTRBA,
noixydyeHue u npuMmeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH W CEIhCKOM
XO35MCTBE.

[TepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yriepojaa (MeTaH, 3TaH, TUIECH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbIE HMCTOYHWKK YTIIEBOJIOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
NPOAYKThI WX TepepaboTku (OEH3WH), MX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUPaX, OCNKaX, YriieBoJax — U UX
poiM B KHM3HM 4YelOBeKa. MarepuanibHOE €IMHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCIMHEHUH.

KpemHunii, ero d¢usnueckne W XHUMHYECKHE CBOWCTBA, TOJyYCHUE U
npumeHenue. CoenuvHeHuss KpemHHs B mnpupoje. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (1V) m kpemuHueBoil kuciore. CHIMKATBI, UX HUCIOIb30BAHHUE B
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ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpOoUTEeNbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOoH, Xkene300eToH. [IpobiiemMpl 6€30macHOT0 HCITOIb30BaHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCETHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

U3y4YeHHE 00pa3IlOB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCIOTHI,
IPOBE/ICHNE KAUeCTBEHHBIX PEAKIMi Ha XJIOPU-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHUsS, OMBITHI, OTpaKaOIIHEe (PUINYECKUE U XHMMUYECKHE CBOMCTBA
raJIoTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl M €€  COeOUHEHUsSMH  (BO3MOXHO  HCIOJIb30BaHHE
BUJICOMATEpUAIIOB), HAOIOIEHHE Mpolecca OOYIIIMBaHUS caxapa Mo JAeUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMUUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KUCIIOTHI, TPOBEJICHUE KAYECTBEHHOM peaklny Ha Cyibdar-
WOH U HaOJIOJEHUE NpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3UUYECKUMU
cBoiicTBaMu azora, ¢ochopa M HUX COCAMHEHHH (BO3MOXKHO HCIOIb30BaHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHHH, MOTyYeHHE,
cobupaHue, paclo3HaBaHME W M3YYCHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdaT-uOH U U3yUYEeHHUE NPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICCTBUE KOHLICH TPUPOBAHHOW A30THOW KUCJIOTHI C MEBIO
(BO3MOXHO HCIIOJIB30BaHUE BUJIEOMATEPUAJIOB), M3y4ECHUE MoJIenen
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpadura, QyiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJydeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAaKIUM Ha kapOOHAT U
CUJIMKAT-UOHBl U W3yYECHHE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHUE C
OPOAYKIIMEH CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe « BaxxHenme HeMeTallTbl U UX COCIMHEHUS».

MeTasibl 1 MX COeIMHEHU S

OO0mast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepuoamueckoil cucreme xumuueckux a3neMeHToB J[. U.
MenneneeBa u cTpoeHusi atoMoB. CTpoeHHe MeTalIoB. MeTainueckas CBs3b U
METaJUIM4YeCKasi  KpUCTaUIMYecKas  pemiéTka.  DJICKTPOXUMHUYECKUH  psll
HanpshKeHUH MeTaiioB. Ou3nveckne U XUMUYECKHUE CBOMCTBA MeTauioB. O0mime
CIOCOOBI TONY4YeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YyTyH, JIOPATIOMUHUH,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIUICHHOCTH.

[llenounsle mMeTasuibl: moyokeHUe B llepuoamyeckoin cucremMe XMMHUYECKHUX
snemeHToB JI. M. MeHueneeBa, CTpOEHUE UX aTOMOB, HAaXOXJICHUE B MPUPOJE.
duznyueckre U XMMUYECKHME CBOWMCTBA (Ha mpuMepe HaTpusi u Kaiusi). OKCUabl 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. PU3NUECKUE U XUMUYECKHE CBOMCTBA MarHus
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. Dusnyueckue 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. OKCuIbl, THApOKCcH 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
UCIIOJb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS 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, KajJblMs, aTlOMUHHUS, [IMHKA, JKEJIe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpPUAIIOB), HUCCIIeIoBaHrEe aM(DOTEPHBIX CBOMCTB TMAPOKCUAA 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
UCIIOJIb30BaHUE BEILECTB U XUMUYECKUX peakuuid B ObITy. IlepBas momoib npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

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

Xumuueckuii IKcnepumenm:

H3y4YeHrne oOpa3lloB MaTepuajioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepHuasbl).
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Mesxcnpeomemmunie ceasu

Peanuzanus MeXIpeIMETHBIX CBs3e€d NpU HM3YYEeHMM XMMHUHU B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
HNOHATUMN, TaK U MOHATHUH, SBIAIOIINUXCS CUCTEMHBIMH JUISl OTACIBHBIX NMPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KIacCUpUKalusi, MEpUOJUIHOCTh, HAOIIO/JEHNUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHUE, MOJENb, SBJICHHE, IapHUKOBBIN
3¢ deKT, TeXHOIOTHSI, MAaTEPHAIHI.

dusmuka: martepus, aTOM, OHJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PaAMOAKTUBHOCTb, MOJEKYJA, 3JIEKTPUUYECKUM 3apsiji, MPOBOAHUKH,
MOJYTIPOBOTHUKH, JAMAJICKTPUKH, (HOTODIIEMEHT, BEIIECTBO, TEIOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, a3, PacTBOP, PACTBOPUMOCTb, KPUCTAIITUIECKAs
pemérka, CIuiaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, TTAHETHI, 3BE3 161, COHIIE.

buonorusa: ¢orocunres, npixanue, Oumocdepa, SKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTATEIbHBIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIE3HBIE HCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTAaThl OCBOCHMS MPOrPAaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU JESTEILHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
o0lllecTBE MpaBWIaMH M HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT Tpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
paclIMpeHue OMbITa AESTEILHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAIETh JOCTOBEPHOU HHGOpMAIUEH 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, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW W JPYrUX  BUJAX
JeSITEIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESATEIBHOCTH TpHU
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TOBEACHUWE M TIOCTYNKH CBOUX TOBAapUIIEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

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 Pa3BUTUS TPUPOJbI, 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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JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
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
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
yBaXEHUE K TPYAy M pe3ysibTaTaM TPYIAOBOM AEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEenIHOM npodecCuOHANBHON eI TEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

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
npaBuil 0€30MIaCHOTO MOBEACHUS MPU PadOTE C BEUIECTBAMHU, a TAKXKE B CUTYyalUsX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4aeMble MPU U3YYECHUU XUMHH, JJIs
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYECKUX MPOOJIEM W TMyTeH WX pelIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3YNbTATOB BBIJACISAIOT 3HAYUMBIC JIS
dbopMupoBaHUST MHUPOBO33pEHUS OOIICHAyYHbIE TOHATHS (3aKOH, TEOpus,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUN U3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
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HAyYHOU KapTHHE MUPA, U YHUBEpCAIbHbIC y4eOHbIE NeCTBUs (IT0O3HABATEIbHBIC,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU TOHSATHUSMH), HCIOJIb30BATh
MOHSATHS JIJIs1 OOBSICHEHUS! OTJCJIbHBIX (PAKTOB U SIBIICHUMN, BBIOMPATh OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHN),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMECHHE TPUMCHATh B TIPOIECCEe TO3HAHUSA TOHATHS (MPEAMETHBIC |
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢Gopmysia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
MPU3HAKN U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKITUH,
BBISBIISITh  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KadeCTBE OCHOBHI s (DOPMUPOBAHHUS THIIOTE3BI II0
IPOBEPKE MPABWIILHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 PE3YNbTAT, (OPMYITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCICIOBAHUS, COCTABISATh OTUET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMyI0 U3 Pa3HbIX NCTOYHUKOB
(HayJHO-TIOMYJISIpHAsl  JIUTepaTypa XUMHUYECKOTO COJACpPXKAHUSA, CIPABOYHBIE
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;
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YMEHHE TPHUMEHSTh Pa3jIN4HbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uH(GOpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOJUMBIX JUISl BBITIOJIHCHHUS
yueOHBIX U MO3HABATEIbHBIX 33J1a4 OMPEIEIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOTO MCIIOJIB30BAHUS PA3JIMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (pOopMy TMpeAcTaBiIeHUs] UHPOPMALIUK U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JESATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA M TPAHCIIOPTa HA COCTOSIHME OKPYKAIOIIEH MPUpPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
CymiecTBy  oOCykgaemMol  Tembl, (QOpMYJIHpOBaTH CBOU  TPEIIOKCHHUS
OTHOCHUTEIHLHO BBITIOHEHUS TIPEIOKEHHON 3a1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pe3yabTaTOB BBIMOJHEHUS XUMHUYECKOTO JKCIEepUMEeHTa (J1abopaTOpPHOTO OIBITA,
71a60paTopHOM pabOThI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3utuid (00CyXaeHHsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbBD», KOOPIUHAIUS
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITENIbHO OMNPEACATh WLENHU JESTENbHOCTH, IJIaHHUPOBATh,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/1ad, CaMOCTOSTEIHLHO COCTaBIATh WM KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaracMbI€ B YCIOBHH 3aJJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI
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JNEUCTBHM, crenuuueckue Id TPEAMETHONM o0macTh  «XHUMHS», BHJIBI
NEATEbHOCTU 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aTOM, MOJIEKYIa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi J10JIsl XMMHUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCJIMHECHUSA, PEAKIMHU PA3JIOKECHUSA, PEAKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, 3K30- U SHJO0TEPMUUYECKHE PEAKIIMH, TEIII0BOU A(h(EKT peakiui,
AIpO aTOMa, DJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWUTalb, pPagUyC
aToMa, XUMHUYECKasi CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHHOH, PacTBOP, MAcCOBasl JOJIsI BEIIECTBA
(TIpolieHTHAasl KOHIIEHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepuoanueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAHEHMSI MacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHA ABOTaJipo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnmune «llepmomuueckass cucrema xumudeckux osaementoB JI. .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee YiClIO dJIEKTPOHOB
U pacIpeIeICHHE UX 0 DJICKTPOHHBIM CJIOSIM);

e KJIACCHU(PUIUPOBATh XMMHUYECKUE AJIEMEHTHI, HECOPTAHHMUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

e XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHIA;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTCIBHYIO MOJCKYJSIDHYIO W MOJIAPHYEO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOTO JJeMeHTa 1o Qopmyse
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

e TIPUMEHATH OCHOBHBIC ONEPAIMHA MBICTUTCIIHHOW NEATCILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTeMaTU3alluio, KiIacCU(PUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJICJICTBCHHBIX CBS3€H — IS M3y4YEHUS CBOWCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MMO3HAHUS — HAONIOJCHUE, W3MEPCHHE, MOJCIMPOBAHUEC, SKCIECPUMEHT
(peayIbHBIN U MBICIICHHBIN);

e CJIENOBAaTh MpaBWIaM  I[OJb30BAHUS  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM O0OpYJIOBAaHHEM, a TakKe IMpaBWaM OOpallleHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEIAECIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xon1iy oOydenus B 9 Kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM yPOBHE

JOJIKHBI OTPAXKATHh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

e pACKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSATHUH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BaJEHTHOCTH, DSJEKTPOOTPHUIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBA3b, TEIIOBOU d(PhEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U
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HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKUCIIUTENb,  BOCCTAHOBHUTENb,  OKUCJIEHHE U  BOCCTAHOBJICHUE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOPOCTbh XUMHUYECKOW peakUuuH, MpeaeiabHO AOMyCTHUMAas
koHueHTpauus [IJIK BemecTna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;

e HCIMOJb30BaTh XHMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

e OIPEIENATh BAJEHTHOCTh U CTENIEHb OKUCICHUS XUMUUYECKUX JJIIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAs, MeETaJuIMuyeckasi) B HEOPraHUYECKUX
COEIMHEHHUSX, 3apsij] MOHA M0 XMMUYECKON (opMylie, XapaKTep cpelbl B
BOJHBIX PACTBOpPaxX HEOPTAaHMYECKUX COCIMHEHUH, THUIT KPUCTATIMUECKOMN
PELIETKN KOHKPETHOTO BELIECTBA;

e packpbeiBaTh cMmbich Ilepuomumueckoro 3akona JI. WM. MengeneeBa u
J€MOHCTPUPOBATh €ro IOHUMaHUE: ONMUChIBaTh W XapaKTepU30BaTh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOJUYECKOM Tadiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
npejenax MajiblX NEePUOOB U TJIaBHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

e KiaccUUIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHYECKHUX DJIEMEHTOB);

e XapakTepu30BaTh (OMHCHIBATH) OOIMME U CICHU(PUICCKHE XUMHUYECCKUE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIU;

e COCTaBJIATh YPaBHEHHS DJIEKTPOJIUTHUYECKOM JUCCOLMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOIO
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oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;

e PACKPBIBATH CYIIHOCTh OKHCIHMTEIHbHO-BOCCTAHOBUTEIBHBIX peaKIuid
MTOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OalaHca dTUX PEaKIIHA;

e TIPOTHO3UPOBATH CBOMCTBAa BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

e BBIUHCIISITh OTHOCHTEIBHYIO MOJEKYISIPHYIO W MOJISIPHYIO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrOo JjieMeHTa 110 (opmyre
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

e COOJIOATH IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMHU TI0 BBITIOJHECHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

e TMPOBOJUTH  pEAKIMH, TOJATBEPXKIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OPOMH/I-,
noauI-, kKapOboHat-, ¢ocdar-, cuIMKaT-, Cyiabdar-, THUAPOKCUI-HUOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

e TPUMEHATH OCHOBHBIC OTEPAINHA MBICTUTCIIHHOW NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEeMAaTU3allul0, BBISIBJICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA U
MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBo 4acoB
Ne HaumeHnoBanue pa3jiesioB u JjaekTpoHHbIe (LU(poBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMblI Bceero o0pa3oBaTe/ibHbIE PeCypcChl
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. Kucnopoga. [Tonsitue 5 1 bu6mmoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
Bogopon. Ilonstue o kucinorax bubmmorexa [TOK
2.2 8 1 1
U COIIX https://m.edso00.ru/7f41837¢
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 peaKkuumn

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
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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 6
[TPOI'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/ P Kourpoabnbie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTtBo n XuMu4eckne peakiiuu
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 1 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
24 anemeHToB |V A-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHTIBL poA https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25
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Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

. bubmuoreka [JOK
31 Obmye CBOHCTB METAITOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpy»kaoumas cpeaa
41 B « N 3 bubmuoreka [JOK
. €IIeCTBa U MaTePUAITBI B )KU3HH YEIOBEKA https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
P 3 bubnmuoreka [JOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 7

HukonaesHa, AVNPEKTOP
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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
paloThl B 1a00paTOpPUU U MPUEMBI bubmuoreka [IOK
3 1 1
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 1 Bubmrorexa LIOK
A . buMep https://m.edsoo.ru/ff0d28c8
OYHMCTKH MTOBAPEHHON 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
OTHOocHTeNIbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTr 0 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 MacCChl BEIIECTB. 1 bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus 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, MOHSITHE 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 z:ro 1 bubamorexa LIOK
P %, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTnueckas padora Ne 3 o reme
26 «[Tony4yeHnue u cobupanue Kuciopoa 1 1 bubmmorexa TIOK
i N p pOAa, https://m.edsoo.ru/ff0d4ae2
M3Yy4EHHUE €ro CBOWCTB»
Bomopon — snemeHT u mpocTtoe
97 BeniecTBO. Haxoxxaenue B npupoze. 1 bubmuoreka [JOK
OuU3NYECKHE U XUMUYECKUE CBOKCTBA https://m.edsoo.ru/ff0d4ddo
Bozopona. [Ipumenenne Bogopoaa
Bbu6nunoreka [JOK
28 Kontponbnas pabora 3a 1 momyronue 1 1 https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{JOK
29 HorsTite o kHCAOTaX M COMIX L https://m.edsoo.ru/ff0d50d2
30 CriocoObI IoTy4YeHust BOIOPO/a B 1 bubnmoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 ITpaktuyeckas pabora Ne 4 o Teme 1 1 bubmuoreka LIOK
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«ITomydenue u cobupanue Bogoposa, https://m.edsoo.ru/ff0d4f42
W3YYEHHE €r0 CBOMCTBY
32 Monsipblit 00bEM razoB. 3aKoH 1 bubnmnoreka [HOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KOITUUECTBA
33 BEIIIECTBA rasa 1o €ro H3BECTHOM 1 bubmmorera IOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Brruucienus o0EMOB ra3oB I10
34 ABHEHMIO peaKI[MH Ha OCHOBE 3aKOHA 1 bubmorexa HOK
yp . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHUH Ia30B
35 DOU3NYECKUE U XUMUYECKHE CBOMCTBA 1 bu6mmoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsTue 00 1 bubnmnoreka [HOK
WHJIMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. HacwieHasie
37 u HeHaCBIpeHHBIIe) acTBOpHBL. MaccoBas 1 bubmmorexa [OK
H P PbI- https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIIECTBA B pacTBOPE
[Tpaktudeckas padora Ne 5 mo Teme
«IIpuroroBnenue pacTBOpOB C bu6muoreka LIOK
38 o N 1 1
OnpeIeIEHHOM MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Kontponbnas padora Ne2 o teme 1 1 bubmuotexa [{OK
«Kucnopon. Bonopoza. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUpUKAINS, 1 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenne u XMMHYECKHE CBOMCTBA
41 KI/ICJIY;THLIX OCHOBHBIX M aM(OTEPHBIX 1 bubmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJI0B
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4 OcHoBaHuUA: cOCTaB, KiacCUPUKALIUSA, 1 bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHU4YECKUE CBOMCTBA 1 bubnmnoreka [HOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, knaccudukaus, 1 bu6mmoreka [{JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHUYECKHE CBOWCTBA 1 bubnmnoreka LIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIIATYpa,
46 CHOCOébII) o )eHI/ISI XI/IMHquKHe 1 Bubmmorexa [JOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTnueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME 1 1 bubnmnoreka [HOK
«OCHOBHBIE KJIACChI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COETMHEHUI
48 I'enernueckas CBsI3b MEXKIY KIacCaMH 1 bubmuotexa [{OK
HEOPTaHUYECKUX COCIUHEHUN https://m.edso00.ru/00ad9a50
bu6mmoreka [{OK
49 OO6o01IeHNe U CUCTEMAaTH3aIHs 3HAHUM 1
- t https://m.edso0.ru/00ad9ch2
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTAHMYECKUX 1 1 bubmorexa [TOK
o P https://m.edsoo.ru/00ad9ela
COCJIMHEHUM
[TepBbIe MOMBITKU KIacCHPUKAITTN
51 XUMHUUYECKHUX dieMeHTOB. [ToHsTHE O 1 bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX DJICMEHTOB
[Tepuoauyeckuii 3aKoH 1
52 Ilepronmueckas cucteMa XUMHUYECKAX 1 bubmorexa HOK
p https://m.edsoo.ru/00ada52c
anemenToB J[. 1. MenaeneeBa

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NOANUCHIO

MYHMLUWNAJIbHOE BIOKETHOE OBLEOBPA3OBATE/IbHOE
YYPEXXAEHUE "JIULIEMN N24 "MHOIOMPO®WUJIbHbIN", MnaTtoHoBa BaneHTnHa
HukonaesHa, AVNPEKTOP

18.09.25 10:46
(MSK)

Ceptudmkat AC2A983D6D8FB5F3D78058E0A06B31EE



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

53 [lepuonpl, rpymnmbl, HOATPYIIILI 1 bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX 1 bubmuotexa [{OK
saep. M3ortorbl https://m.edsoo.ru/00ada342
CrtpoeHue 31eKTPOHHBIX 000JI09eK
. bu6maunoreka [JOK
55 aToMoB 3JieMeHTOB [lepuonnueckoit 1
https://m.edsoo.ru/00ada6hbc
cuctemsl [[. 1. MenaeneeBa
XapakTepucTHKa XUMUYECKOT O
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B 1 bubmuoreka [JOK
[Tepuoguueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonuyeckoro 3aKoHa s
57 pa3BuTHUs Hayku U npaktuku. /1. 1. 1 bubnuoreka IIOK
MeneneeB — y4é€HbIN, Ienaror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
but6munoreka [JOK
58 I'onoBast koHTpOJIBHAsS padora. BIIP. 1 1 https://m.edsoo.ru/00adb33c
DIEeKTPOOTPHUIIATETHFHOCTh ATOMOB bubmuorexa [{OK
59 1
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [{OK
60 Honast ximireckas cosisb L https://m.edsoo.ru/00adac34
61 KoBaneHnTHas nmonspHas XuMHIecKas 1 bubnmnoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
62 KoBanenTHas HenossipHas XuMHA4eCKas 1 bubamnoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
63 Kontponbnas padora Ne4 o teme 1 1 bu6moreka [IOK
«CtpoeHue aTroma. XUMUYECKas CBSA3b) https://m.edso00.ru/00adb486
64 CreneHb OKHCIICHUS 1 bu6moreka [JOK
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https://m.edsoo.ru/00adae28

OKXHCITUTEITEHO-BOCCTaH OBUTEILHEIC

65 peakuu. OKUCITUTETH | 1 E;g?;;f;zgﬁgw db076
BOCCTAHOBUTEIU

66 PezepsHblii ypok. O600menue u 1 bubamnoreka L{IOK
cucTeMaTu3anus 3HaHuH! https://m.edsoo.ru/00adb076

67 Pezepublil ypok. O6001meHNE U 1 bu6mmoreka LIOK
cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00ad9ch2

68 PesepBHbIit ypok. O600111eHNE U 1 bubmuoreka [ITOK
cucTeMaTU3alus 3HaHuU https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'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 bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3amauy
Kontponbnas pabora Ne2 o reme
17 «IIEKTPOTUTHUECKAA AUCCOLIAALNA 1 bubnnorexa [OK
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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XUMHYECKHE CBOWCTBA, MOYYECHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuueckas padora Ne 2 mo Teme
20 «[Tomy4deHne CONTHON KUCITOTHI 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.edso0.ru/00ade488
pEeareHToB JIaH 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
Cephl
24 CepoBoz10pO/1, CTpOEHUE, 1 bubmuotexa [{OK
(bu3MUeCcCKue 1 XUMUIECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
busznyecKue 1 XUMUYECKHE CBOICTBA,
pUMeHEeHHe. XMMHYECKHUEe PEaKIIUH,
25 JIEKAIle B OCHOBE IPOMBIIILIIEHHOI O 1 bubnnorexa [OK
p N https://m.edsoo.ru/00adea28
croco0a Moay4yeHHst CepHOM
KHUCJIOThL. XMMUYECKOE 3arpsi3HeHNe
OKPY’KaroIlEn Cpeibl.
bu6mmoreka [{OK
26 Kontponbhas pabora 3a 1 nonyronue 1
P P yroa https://m.edsoo.ru/00adec8a
97 Brruucnenre MmaccoBoi 10JIM BbIXO1a 1 bu6moreka [JOK
MPOAYKTA PEaKIuu https://m.edsoo.ru/00adec8a
28 OO6mrast XxapaKTepUCTHKA SJIEMEHTOB 1 bubmuoreka [JOK
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VA-rpynnsl. A30T, paclipocTpaHeHHe https://m.edsoo.ru/00adeea6
B NpUpoJie, PU3HIECKHUE U
XUMHYECKUE CBOMCTBA
AMMHuak, ero ¢puznyeckue u
29 XUMUYECKUE CBOMCTBA, OJIy4eHUE U 1 bubmmorera [IOK
’ v https://m.edso0.ru/00adf004
PUMEHECHHE
ITpaktuyeckas padora Ne 3 o Teme
30 «[Tony4ueHne aMmMuaKa, H3ydeHnue ero 1 1 bubmorexa [TOK
. e > 193 https://m.edso0o.ru/00adf180
CBOWCTBY
31 A3oTHas KUCIOTa, €€ (hu3nIecKue u 1 bubmuoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEN
aMMOHHMSI B Ka4€CTBE MHHEPAIbHBIX
32 T00peHnii. XUMHUYECKOE 1 bubnnorexa [IOK
YA00P i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIei cpeapl
COC/IMHEHHSIMH a30Ta
dochop. Oxcug dhocdopa (V) u
33 q)ocg)o pHaSI KI/ICJ'I((I))Ta (1)(1)1/11)3H(11e3:1<ne " 1 bubmorexa [TOK
p L https://m.edso0.ru/00adf68a
XUMHYECKUE CBOMCTBA, IOTy4YEHUE
Hcnonb3oBanue pocdaros B
34 KayecTBe MUHEPAIbHBIX YI00pEHUM. 1 bubnmoreka [JOK
3arpsi3HEHUE MIPUPOIHON CPEJIbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, paciipocTpaHeHHe B
35 npu E e g)mnlt){ecgl)de U XUMHUECKHE 1 bubmmorexa LIOK
PUPOE, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcuppl yriepona, ux Gpuznyeckue u bubnmnoreka [HOK
36 . 1
XUMUYECKHE 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 ["'onoBas kKOoHTpOJIBHAS padoTa. 1 1
[IpakTuueckas pabota Ne 7. Perenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 1 1 bubmuotexa [{OK
«BaxHeummne MeTaibl U UX https://m.edso00.ru/00ae3de8
COEIMHEHMS
Brruncnenus no ypaBHEHUSIM
XUMHUYECKUX peaKuii, eCiIu OJUH U3
50 peareHToB J1aH B M30BITKE WIH 1 bubamnoreka LIOK
COJIEP’KUT NpUMeCH. Brruucnenus https://m.eds00.ru/00ae1750
MacCOBOH JI0JIM BBIXOJIa MPOJIYKTa
peaxkuuu
61 O060011eHne U cucTeMaTH3aus 1
3HAHUU
Kontponbnas padora Ne4 o teme
62 «Baxxneinye MeTamibl U X 1 1
COEIITHEHUS
BemecTBa u matepuansl B bubnmnoreka [HOK
63 . 1
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
XUMHYECKOE 3arpsi3HEHUE bubnmnoreka [IOK
64 . 1
OKPYXKAIOLLIEN Cpebl https://m.edso00.ru/00ae4270
65 Posnp xumuu B perieHun 1 bu6mmoreka LIOK
HKOJIOTUYECKUX MPOoOIIeM https://m.edso00.ru/00ae4270
PesepHblil ypok. O6001eHNE U bubmuoreka [IOK
66 . 1
CUCTEMAaTU3alNs 3HAHUN https://m.edso00.ru/00ae0dOa
PesepBHbIil ypok. O600meHne u bubnmnoreka [HOK
67 . 1
CUCTEeMAaTHU3alus 3HAHUI https://m.edsoo.ru/00adb33c
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68 PesepHblil ypok. O6001eHne 1
cucTeMaTu3anus 3HaHu|

OBIIEE KOJIMYECTBO YACOB I10 68 6 7
[NPOI'PAMME

1 Bbu6nunorexa [JOK
https://m.edsoo.ru/00ad9cb2
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMOBI

8 KUIIACC

Kon

IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepsieMOro

00pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUus
pe3yJabTaTa

1 ITo Teme: «IlepBOoHaYaNbHBIE XUMUYECKHUE ITOHATHS

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TIOHATHUH: aToM,
MOJIEKYJIa, XUMHUYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXHOE
BELIECTBO, CMeCh (OJHOpPOAHAs M HEOJHOPOJAHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAs AaTOMHasT M MOJEKyJIsIpHas Mmacca, KOJIUYECTBO
11 BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas IOJsi XUMHYECKOIo
' AJIEMEHTa B COCIMHEHUU, MOISPHBIA OO0BEM, XMMHUECKash pPeaKius,
KIacCU(PUKAIUsl ~ peaKIMii:  pPeaKkIuu  COCNAWHEHUs,  peaKluu
pa3lIOKEHUs, pPEaKUWU 3aMEUICHHs, peakuu OoOMeHa, 5K30- U

SHAOTEPMUYECKUE PEaKLUUHU, TEIIoBOM 3(PQEKT peakuuu, pacTBop,

MaccCoBas O0JI BEIICCTBA (HpOI_[eHTHa}I KOHI_ICHTpaLII/IH) B pacTBOpPC

19 HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX HOHATHUA H
MMPUMCHATD OTH ITOHATHUSA ITPH OITMCAHHUH BCHICCTB U UX npeBpameHHﬁ

13 WCIIOJIB30BaTh XWMHUYECKYIO CHMBOJUKY JJIsi COCTaBJICHHS (Qopmyn
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIINI

pacKkpeIBaTh  CMBICT  3aKOHOB  COXpaHEHUsI MacChl  BEIECTB,
1.4 MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO y4Y€HHSs, 3aKOHa

ABoraapo

15 OIpEaAciIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX
COCANHCHUAX

16 KJIaCCU(PUIMPOBATh XUMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIIMH BEIECTB, 110 TETIOBOMY 3P HEKTY)

17 BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIDHYIO W MOJIIPHYKO MAacChl
BEILIECTB

18 BBIYHCIISATH MAacCOBYIO JIONIF0 XMMHYECKOTO JJIEMEHTa 1Mo (opMmylie
COETMHEHMS,

1.9 BBIYHUCIISITH MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE
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1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIC METO/bI MMO3HAHUS — HAOII0JEHUE,
U3MEpPEHHE,  MOJICTMPOBAHUE,  HKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «BaxxHeine NpeaCcTaBUTEIN HEOPraHUIECKUX BELIECTBY

2.1

PaCKpbIBaATb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHATHH: OKCHn,

KHUCJIOTa, OCHOBAHHCEC, COJIb

2.2

OTpEENATh MPUHAIICKHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy

coeauHeHuil no popmynam

2.3

KJIaCCU(PUIMPOBATH HEOPTaHUYECKHE BEIECTBA

2.4

XapakTepu3oBarh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
BEIIIECTB PA3IMYHBIX KIJIACCOB, MOATBEPKIasl ONMHMCAHHWE MPUMEpaMHu

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UpPOBaTH CBOIMCTBA BEIIECTB B 3aBHCHUMOCTH OT UX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHHA XHMHYCCKUX

IpEBpaILEeHU B Pa3INYHbIX YCIOBHUIX

2.6

ClIeZIOBaTh NpaBUJIaM IIOJIB30BAaHHS XHMHYECKOH TOCYyIOW W
71a00paToOpHbIM 00OpYIOBaHHEM, a TakKXKe IpaBHIIaM OOpAIICHUs C
BEIIECTBAMH B COOTBETCTBHUHM C HWHCTPYKIIMSMH 110 BBITOJHEHUIO
J'Ia60paT0pHBIX XUMHUYCCKUX ONBbITOB IO IMOJIYYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEHIECTB (BOAOPOIAa M KHCJIOPOHAA), MPUTOTOBJICHHUIO
pacTBOPOB C ONpEACIEHHOW MAacCOBOH JIoNiel pacTBOPEHHOTO
BEIECTBA, MNIAHUPOBAThH U MPOBOAUTH XMMHUECKUE IKCIIEPUMEHTHI 10
pacrioO3HaBaHUIO PACTBOPOB MIETOYEH W KHUCIOT C IOMOIIBIO

MHIUKATOPOB (JIakmyc, peHonpTanienH, METHIOPAaHK U IpYTrue)

2.7

IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Tteme: «llepuomnueckuii 3akoH u Ilepuogmueckas cucrema
xumuyeckux snemeHToB J[. WM. MenneneeBa. CrpoeHHe aTOMOB.

Xumunueckas cBsa3b. OKHCIUTEIHHO-BOCCTAHOBUTEIILHbBIC PCaKIum»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHATHUH: SAPO aroma,
AIIEKTPOHHBIN CJIOM aToMa, aToOMHas oOpOWuTanb, paguyc aroma,
XUMHYCCKasd CBA3b, IMOJApHAaA W HCIOJIApHAsA KOBAJICHTHAasd CBA3b,
JIEKTPOOTPULIATENIbHOCTh, HOHHAsl CBSI3b, WOH, KaTHOH, aHMOH,

CTCIICHb OKHMCJICHHUA

3.2

KJ'IaCCI/I(i)I/IHI/IPOBaTB XUMHUYCCKUE 3JICMCHTHI

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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3.3

OIMCBIBATh M XapakTepu3oBaTh TabmuuHyio Gopmy Ilepuonuueckoit
CUCTEMBl XHMMUYECKUX DJJEMEHTOB: pa3jinyaTh IIOHATUS «TJIABHAs
noarpynna (Arpynma)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIBIIHNEY» MCPpUOAbI

3.4

packpbiBaTh cMmbica Ilepunomnueckoro 3akona JI.M. MeHnneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOIUUECKON 3aBUCUMOCTH CBOICTB
XUMHUYECKUX JJIEMEHTOB OT UuX TmonoxkeHus B Ilepuommueckoit

CHUCTEMC

3.5

COOTHOCHUTh  O0OO3HA4YEHHUs, KOTOpble HWMEIOTCA B  TabiuIe
«Ilepuognueckas cHCTeMa  XHMHYeCcKux  sjaemeHTroB .M.
MeneneeBa» ¢ UYHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJEMEHTOB (COCTaB W 3apsia sjapa, o00Iee 4Yucio

QJICKTPOHOB U PACHPCACICHUC UX I10 9JICKTPOHHBIM CJ'IOHM)

3.6

OIpeaciIATh CTCIICHb OKHUCJICHUA OJICMCHTOB B 6I/IHapHI)IX

COCANHECHUAX

3.7

ONpEeNEeNsATh BUJ XUMHYECKOW CBSI3W (KOBAJICHTHAsT W HMOHHAs) B

HCOPraHN4YCCKUX COCTUHCHHUAX

9 KJIACC

Koxa
NpoBepAEMOro
pe3yJbTaTa

IIpoBepsiemble nMpeaMeTHbIE Pe3y/JbTATHI 0CBOEHHS] OCHOBHOM

06pa30BaTeJ’IbH0ﬁ nmporpammbl OCHOBHOT'O 06]1161"0 oﬁpasona}mﬂ

1

ITo Teme: «BeniecTBo U XUMHYECKAs pEaKIIHI»

11

pacKkpplBaTh CMBICI OCHOBHBIX XUMHYECKHUX IIOHATHH: pPacTBOp,
JJIEKTPOIUTBI,  HEDJIEKTPOIMTBI, DJIEKTPOJIMTHYECKAss  IUCCOLUaLNs,
peakuud HMOHHOro OOMEHa, KaTajiu3aTrop, XHMHYECKOEe paBHOBECHE,
oOpatumble u HeoOpaTUMbIe peakuuu,
OKHUCJIUTEIIBHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIUTEIb,
BOCCTAHOBUTENb,  OKUCICHHWE U  BOCCTAHOBJIICHHE,  AJLIOTPOIUS,
aM(pOTEpHOCTH, XUMUYeCKas CBA3b (KoBaJIeHTHas, UOHHas,
MeTaJsIn4yecKas), KpHCTAZIMUecKass pemérka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKuu

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3bL OCHOBHBIX XHUMHWYCCKUX MOHATUM U

MNPUMCHATH 3TU TOHATHA MPU OIIMCAHUU BCUICCTB U UX HpeBpaHIGHI/If/’I

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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1.3

COCTaBJIATh YPABHEHMSI JJIEKTPOJIUTUYECKOW AMCCOLUALMN  KHUCIIOT,
LIeJIOYe M COJEW, IONHBIE W COKpPAIEHHBIC YpPAaBHEHUS pEaKUul

HOHHOT0 0OMeEHa

14

pacKkpbIBaTh CYIIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEACTBOM COCTABJICHMSI 3JIEKTPOHHOr 0 OajlaHca ATUX PeaKLMi

1.5

MMpOBOAUTD pacqéTm 10 YpaBHCHUTIO XHUMHYECKOH pcakuuu

ITo Temam: «Hemetaiuiel M UX coequHEHUs» HU «MeTalwipl W UX

COCOANHCHUA»

2.1

XapakTepHU30BaTh (OMHUCHIBATh) OOIIHME W CHEIUPUICCKUE XUMHUUYECKUE
CBOWCTBA TMPOCTBIX W CIOXHBIX BEHIECTB, TOJTBEPXKIasi OIMCAHUE
puMepaMi MOJIIEKYJISIPHBIX U HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX

XUMHYECKUX PEaKIINI

2.2

COCTaBJIAATb YPABHCHUA peaKuHﬁ, MOATBCPIKAAOIINNX CYHICCTBOBAHUC

TeHETHYSCKON CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT HUX CTPOCHWU:,
BO3MOXXHOCTHU IIPOTCKAHUA XHMUUYCCKUX HpeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

cleloBaTh  MpaBUJaM  TOJb30BaHUS  XUMHUYECKOM  mocynod |
1a0opaTOpHBIM O0OPYAOBAaHUEM, a TAaKKe IMpaBWIIaM OOpAalIeHUs C
BEUIECTBAMH B COOTBETCTBMM C HWHCTPYKLUMSIMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XUMHYECKUX OMNBITOB MO TMOJYYEHHI0 W COOMpPaHUIO

F83006p33HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJNUTH  PEAKIMH, ITOATBEP)KJAIONINE  KAYeCTBCHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUTI,
nonua, kapOoHar, ¢pocdar, cunmkar, cynbdar, THAPOKCHINOHBI, KATHOHBI
AMMOHUS, WOHBI HM3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIIME B BOJTHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

[To Teme: «XuMuUs 1 OKpy)aronas cpeaar»

3.1

PacCKpbIBATL CMBICII OCHOBHBIX XUMHWYCCKUX TIOHSTHUM: HI[K BCIICCTBA,

KOpPpO3Usl METAILIIOB

3.2

NPUMEHSATh OCHOBHBIC OIEPAIIMU MBICIUTECIBHON JAEATEIBHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, O0OOIIEHHEe, CHCTEMAaTU3allii0, BBISBICHUE
HpI/I‘-II/IHHO'CJ'IeI[CTBeHHI)IX CB?I3CI>1 — HJIA H3y‘IeHI/I$[ CBOﬁCTB BCIICCTB U

XUMHYCCKUX peaKHHﬁ; C€CTCCTBCHHOHAYYHBIEC METOJAbI IIO3HAHHUA —

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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Ha6J'IIOI[eHI/Ie, HU3MCPCHUEC, MOICIUPOBAHUC, IKCIICPUMCHT (peaJ'ILHLIﬁ n

MBICJICHHBIN )
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

1 HepBOHa‘-IaJ'IBHBIe XUMHUYCCKUEC ITOHATUA

[Ipenmer xumuu. Posib XMMHUM B KM3HM 4ejoBeKa. XUMHUsS B CUCTEME Hayk.
11 Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHoe COCTOSIHUE

BCIIICCTB

12 ITonstue o MCTOJaX MMO3HAaHUA B XUMHH. Yucrtoie BEIICCTBA U CMCCH. CHOCO6I>I
pa3aeiieHust cMecei

13 ATOMBI ¥ MOJEKYNbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKHUX
a5eMeHTOB. [IpocTble U ClloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

XuMu4YecKas (I)OpMy.Ha. BaneHTHOCTE aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
14 IIOCTOAHCTBA cocCTtaBa BCIICCTB. OTtHocUTeNnbLHAS aTOMHas mMacca.
OTtHocUTEeNIbHAS MOJICKYJIIpHass Macca. MaccoBas J0JI1 XUMHUYCCKOI'O 3JICMCHTA

B COCAUMHEHUU

KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3anmocBsA3b KOIMYECTBa,
1.5 Macchl M 4HcCIa CTPYKTYPHBIX €IWHHUIl BemiectBa. Pacu€rel mo ¢opmynam

XUMHNYCCKHX Coe,Z[I/IHeHI/Iﬁ

dusnyueckre U XUMHUYECKUE SBIICHUs. XUMUYECKasi peakius U e€ MPU3HAKH.
1.6 3aKOH COXpaHEHHsS] MacChl BellecTB. XUMHUeckue ypaBHeHus. Knaccudukanus

XHUMHUYCCKUX peaKL[I/Iﬁ (COCI[I/IHGHI/ISI, Pa3JIOKCHUA, 3aMCIICHUA, O6M€Ha)

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM MOCYA0M, C MpaBUIaMu
paGoTel B saboparopu U npuéMamMu oOpalleHuss C J1abopaTOPHBIM
o0opynoBaHUEM, H3y4YCHHE U ONHCaHHe (HU3MYECKUX CBOWCTB 00pa3IioB
HEOPraHWMYECKMX BEIIeCTB, HaOmoneHne (u3nyecknx (IUIaBICHUE BOCKA,
TasHUE JIb/Ia, PACTUPAHUE caxapa B CTYIKE, KUIIEHWE W KOHACHCAINS BOJBI) H
XUMHYECKUX  (TOpeHHue CBeYd, MPOKAJTUBAaHUE MEIHOW  IMPOBOJIOKH,
1.7 B3aUMOJICICTBUE MeJla C KHCIOTOHM) SBICHUM, HAOMIOJEHHEC M OIHCaHUE
NPU3HAKOB NPOTEKAHUS XMMUYECKHX peakiuuil (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEpHOW KHCJIOTHI C XJIOPUIOM Oapusi, pa3ioKeHue
ruapokcuaa Meau(ll) mpu HarpeBaHuM, B3auMOJECICTBHE jKele3a C PaCTBOPOM
comu meau(ll), uzyuenmne cnocobOB paszeneHust cMece (¢ MOMOIIbI0 MAarHHUTA,
buIbTpOBaHWE, BBHIMMAPUBAHUE, MUCTHIULIIMS, Xpomarorpadus), MpOBEICHUE

OYHCTKHU HOBapeHHOI\/’I COJIH, Ha6J'IIOJICHI/Ie " OITMCAaHHEC PE3YJILTATOB IIPOBCACHUS

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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OIlbITa, WIUIIOCTPUPYIOLICTO 3aKOH COXpPAaHCHUSA MACChbl, CO3daHHC Mozeaeu

MOJIEKYI (IIIapOCTEPIKHEBBIX )

Baxwneimne npeaACTaBUTCIIN HCOPIraHNYCCKUX BCHICCTB

2.1

Bo3gyx — cmech razos. CocraB Bo3zayxa. Kucnopon — 3j€MEHT U HpOCTOE
BemecTBo. Haxokaenue kuciaopoja B mpupojne, (Gumdeckre M XUMHUYECKUe
cBoiictBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucmopoma. CrocoObl
MOJYYEeHUsI KHCIopoJa B JabopaTopuu M NPOMBIIUICHHOCTH. KpyroBopor

Kucaopoja B mpupoje. O30H — ajuioTponHas MoupUKalus KUCIopoia

2.2

TemnoBoii 3¢ppekT XuMUIECKOl peakui, TEPMOXUMUYECKUE YpaBHEHHUS, IK30-
U SHAOTEPMUYECKUE peaKlMK. TOMIMBO: yrojb U METaH. 3arpsa3HeHNe BO3/1yXa,

YCUJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHHue 030HOBOTO CITIOS

2.3

Bomopon — anemeHT u mpocToe BemiecTBo. HaxoxkmeHne Bomoposia B MPUPOIE,
¢usnueckue W XUMHYECKHE CBOWCTBA, INPUMEHEHHE, CIOCOObI MOIy4YEHHS.

Kuciaore! u comu

2.4

Monsipablit 00bEM razoB. Pacuérel 10 XUMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckre cBoiicTBa BoAbl. Boma kak  pactBoputenb. PacTBOpBL
Haceiiennsie 1 HEHACHIIIEHHBIE PAacTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJIE.
MaccoBasi 1ois BemiectBa B pacTBOpe. XHUMHUYECKHME CBOMCTBA BOJIBIL.
OcHoBaHusa. Ponb pacTBOpoB B IpUpPOAE U B KU3HU uenoBeka. Kpyroeopor
BOABl B MpuUpoje. 3arps3HEHUE MPUPOAHBIX BoA. OXxpaHa M OYHUCTKA

MPUPOJHBIX BOJT

2.6

Knaccudukanus Heopranmdeckux coenuHeHui. Oxcunbl. Knaccudukarus
OKCHJIOB: cosieoOpasyromue (OCHOBHBIC, KHCJIOTHBIC, aMQpOTEepHbIE) U
HeconeoOpazyrone. HomeHkinarypa okcuaoB. Dusndeckne M XUMHUYECKHE

CBOICTBa OKCHIOB. HOJ'Iy‘IeHI/IC OKCHAOB

2.7

OcHoBanus. Knaccupukauuss ocHOBaHMI: IIENTOYM W HEPACTBOPHUMBIE
ocHoBaHUs. HoMeHknaTypa ocHOBaHMI. DPU3NYECKHE U XUMHUYECKUE CBOMCTBA

ocHoBaHui. [lonyuenrne ocHoBaHUM

2.8

Kucnorel. Knaccuduxarmus xucnor. Homenknarypa kucior. dusnmyeckue u
XUMHYECKHE cBoMcTBa KucIOT. Psn aktuBHoctm MetayioB H.H. bekerosa.

HOHy‘-ICHI/Ie KHUCJIOT

2.9

Comu. Homenkiarypa coneil. duszndeckue M XMMHYECKHME CBOMCTBA COJECH.

[Tonyyenue conen

2.10

I'enernueckas cBA3b MCXKIY KiIacCaMU HEOPTaHNUYCCKUX COG,I[I/IHGHI/Iﬁ

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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XUMHUECKUI  SKCIEPUMEHT: KaueCTBEHHOE ONpEAEICHHUE  COAEp’KaHUsS
KHCJIOpO/ia B BO3AyXe, MOJy4YeHHE, cOOMpaHue, paclio3HaBaHWE M H3YyUCHHE
CBOMCTB KHMCIIOpOJia, HAONIOIEHHE B3aMMOJICHCTBUS BEIIECTB C KUCIOPOIOM U
yCTIOBUSI BOSHUKHOBEHHS U MPEKpAIEeHHUsS TopeHus (moxapa), 0O3HaKOMJICHHE C
oOpazlilaMM OKCHJIOB W OIIMCAaHWE HX CBOWCTB, IOJIy4eHHe, coOupaHue,
pacno3HaBaHWEe M HW3Y4YEHHE CBOICTB BOJOpoja (TOpeHHe), B3auMOACHCTBUE
Bogopoaa ¢ okcugom Menu(ll) (BO3AMOXHO HUCIIOIB30BaHNE BUIEOMATEPHATIOB),
HaOmo/leHue 00pa3loB BEIIECTB KOJIWYECTBOM | MOjib, HCCIEAOBaHUE
0COOEHHOCTE PACTBOPEHMsI BEUIECTB C pa3IMYHOW PACTBOPUMOCTHIO,
211 MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIIEHHOW MAacCOBOM J0JIE pacTBOPEHHOTO
' BEIIECTBA, B3aWMOJECHUCTBHE BOJBl C MeTalylaMH (HaTpueM U KaJIbLIUEM)
(BO3MOXHO HCHOJNb30BaHUE BUJCOMATEPUATIOB), OIpPENIEICHHE pPAaCTBOPOB
KACIOT M WIeJoYe ¢ MOMOIBI0 HHAMKATOPOB, MCCIIEJOBaHUE OOpa3IoB
HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAONIOJEHUE W3MEHEHUS
OKpacKM WHAWKATOPOB B pAcTBOpPAax KHCIOT W INEJNOYEH, W3ydeHHe
B3auMoeicTBuss okcuga menu(ll) ¢ pacTBopoM cepHOM KHUCIOTBI, KHUCIOT C
MeTallJIaMH, peaklnii HeUTpalu3aluu, MoydeHue HEPaCTBOPUMBIX OCHOBAHHUIA,
BBITECHCHHE OJHOIO0 MeTajula JApPYrUM M3 pacTBopa COIHU, pEIICHUe
HKCIEPUMEHTANBHBIX 3a/a4 10 TeMe «BakHelIme KIacchl HEOPraHWYECKUX

COETUHEHUI

[Tepuoanueckuii 3akoH u [lepronnueckas cucTeEMa XUMUYECKUX 3JIEMEHTOB
3 .. MenaeneeBa. CtpoeHre aTOMOB. XUMHYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHTCJIbHBIC PCAKIIUHN

[lepBbie TOMBITKM KIACCU(UKAIIUU XUMUYECKUX dyeMeHTOB. [loHatue o
a1 rpynmnax CXOJHBIX AJIEMEHTOB (IETOYHbIE W IIEJIOYHO3EMEIbHbIE METaIbI,
raJloreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe

OKCHJBI U TUAPOKCUIBI

[lepnonnuecknii 3akoH. [lepnonnueckas cucrema XuMu4yeckux 3neMeHToB J[. 1.
Meneneesa. Koporkonepuognas u JUIMHHOIIEpUOAHAS b opmbl
3.2 [lepuoguueckoit cuctembl xumudeckux asemeHtoB JI.MI. Meunneneesa.
[Iepuonpr u rpynmsl. OU3AYECKUM CMBICH IMOPSAAKOBOIO HOMEPA, HOMEPOB

nepruoaa U rpyIIbl 3JICMCHTA

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oromnbl. Dnektponbl. CTpoeHue

3.3 QJICKTPOHHBIX 000JIOUEK aTOMOB IMECPBBIX 20 XMMHYECKHX DJIEMCHTOB

[Tepuoguueckoit cucremsl .M. MenzaeneeBa. XapakTepucTuka XMMUYECKOT O

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO
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3JIEMEHTA MO ero noyoxenuto B Ilepuonnueckon cucreme .M. MenneneeBa

3aKOHOMEPHOCTH HM3MEHEHHUS paauyca aroOMOB XHMMHMYECKHX DJIEMEHTOB,
METAJIMYECKUX M HEMETAJNIMYECKUX CBOMCTB IO IpynmaM M IEpHOJAM.
3.4 3nauenue [lepmonnueckoro 3akoHa u Ileprnoauueckoll cUCTEMbl XMMHYECKHX
JJIEMEHTOB JJI pa3BUTUsA Hayku W npaktuku. J[.JMI. MenneneeB — yd€Hblli U

rpaKIaHUH

35 Xumnueckass cBs3b. KoBaneHTHass (mosisipHass W HENOJSIpHAsl)  CBSI3b.
DIIEKTPOOTPULATENIBHOCTh XUMUYECKHX 3J1€MEHTOB. MIOHHAs CBA3b

36 Crenens oxuciaeHus. OKUCIHTEILHOBOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm

OKHCJICHHS U BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH JKCIEPUMEHT: U3y4YeHHe O0OpaslloB BEHIECTB METaUIOB U
37 HEMETAJUIOB, B3aMMOJICUCTBUE THUIAPOKCHUJA IIMHKA C PAacTBOpaMH KHUCIOT H
1iesniouel, MpoOBEACHUE OIbITOB, WUIIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-

BOCCTAaHOBUTCIBHBIX pCaKHI/Iﬁ (ropeHHe, pE€aKIu pa3jIoKCHUA, COC,I[I/IHCHI/IH)

9 KUIIACC

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 BemectBo 1 xumndeckas peakuus. [lopropenue

IIepnonnueckuii 3akoH. [leprogudeckas cucreMa XMMUYECKUX 3J1eMeHTOB [[. M.
MenpeneeBa. CtTpoeHHe aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
11 XMMHMYECKHUX DJJIEMEHTOB IIEPBBIX TPEX IEPUONOB, Kajaus, KalbLMs M HX
COCIMHEHHUIM B COOTBETCTBHUU C IIOJIOKCHHMEM 3J1eMEHTOB B llepuommueckon

CUCTCMC U CTPOCHUCM HUX aTOMOB

Crpoenue BeniecTBa: BHJBI XHMHUYECKOM CBS3M. THIIBI KpUCTAIIIMYECKHUX
pEelETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAIUIMYECKON PEIIETKH
19 U BUAa XuMuueckoi cBszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX
' BEIIECTB (MEXyHapoAHas M TpUBHalbHas). XMMHUYECKUE CBOICTBA BEIIECTB,
OTHOCAILIUXCSA K Ppa3IM4HBIM  KjJIaccaM HEOPraHWYECKUX  COCAUHEHUH,

FCHCTUYCCKAsA CBA3b HCOPraHNYCCKHUX BCUICCTB

Knaccudukarus XuMH4YeCKUX peakiuil Mo pa3IuuHbIM MpU3HaKaM (Mo YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(deKTy, Mo
1.3 W3MEHEHUIO CTETEeHEH OKUCICHUS XUMUYECKHUX A3JIEMEHTOB, IO OOpPaTHUMOCTH,
[0 y4YaCTHUI0  Karajgu3aropa). OK30- H  DJHJAOTEPMHYECKHE  PEaKIIHH,

TCPMOXUMHUUCCKUEC YPABHCHUA. Ilonsarue o CKOPOCTH XHUMHYECKON peaKmuu
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[Toustue o6 06paTI/IMBIX u HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. ITonsTHEe O
14 TFOMOI'CHHBIX U I'€TCPOIrCHHBIX PCAKIUAX. IlonsTHE 0O XUMHUYECKOM PaBHOBCCHHU.
q)aKTOpI)I, BJIMAIOIIUE Ha CKOPOCTH XHUMHYISCKOM pPCakiin MW IIOJIOKCHUEC

XUMHUYICCKOI'O paBHOBCCHUA

OKHUCIUTEIBHO-BOCCTAHOBUTENLHEIE peaKkuuu, 3J'I€KTpOHHBII>i 6anch
15 OKHCJIUTEIIbHO-BOCCTAHOBUTENIbHOM ~ peakiuu.  (CocTaBlieHME  YpaBHEHUH
OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUi C HCIOIb30BAaHUEM METO/1a

AJIEKTPOHHOT O OanaHca

Teopust 2MEKTPOIUTUYECKON JUCCOIUAIIUM. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karuonbl, annonsl. MexaHu3m JucCOLMALMM BEUIECTB € Pa3IMYHBIMU BUIAMHU
XUMHYECKOH cBsi3u. Crenenp aucconuanii. CHIbHBIC U CIa0bIe IEKTPOIUTHI.
1.6 Peaknuun nonHoro oOMeHa. YcCnoBHUs NMPOTEKAaHWs pPEaKIMii MOHHOTO OOMEHa,
MOJHBIE M COKpAaIllEHHBIE MOHHBIE ypaBHEHHsS peakiui. CBOHCTBa KHUCIOT,
OCHOBaHMII W coled B CBeTe MPEACTaBICHUH 00 DIEKTPOIUTUYECKON

JUCCOoLMallu. KadecTBeHHEIC PCaKnu Ha MOHBI. IlonsTHe o TUAPOIN3C colei

XUMHUYECKUN OSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJCISIMH KPUCTAJUTMUECKHUX
PEemETOK HEeOpPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauloB (rpadura u
ajJiMasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HAaTpusl); UCCIEIOBAHUE 3aBUCHUMOCTHU
CKOPOCTH XUMHUYECKOW peakUuu OT BO3JEHCTBUS pPAa3IMYHBIX (DaKTOpPOB;
UCCJIEIOBAHUE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
17 JUCCOIMAMM  KUCTOT, IIefoued U coieil  (BO3MOXKHO HCIOJNb30BAHUE
' BUJICOMATEPHUATIOB); TPOBEJICHHUE OIBITOB, WJUIIOCTPUPYIOMIMX TPU3HAKU
MIPOTEKaHUs peaKIuii HOHHOro oOMeHa (oOpa3oBaHME OCajiKa, BBIJICIICHHUE Ta3a,
o0pa3oBaHME BObI); OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEaKIUil (ropeHue, peakiuu pas3sioKeHHs, COeTUHEHHUs);

pacrnozHaBaHM€ HECOPTraHNMYCCKUX BEHICCTB € IMTOMOIIBIO KAYC€CTBCHHBIX peaKHI/Iﬁ

Ha MOHBI; PCIHICHUC SKCIICPUMCHTAJIBHEBIX 3a/1a4

2 Hewmeranne! u ux COCAUHCHUA

OOmiast  xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeneHn okucaeHus. CTpoeHue u GU3NIECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHWMHUYECKHE CBOMCTBA Ha NpUMEpe XJjopa
2.1 (B3aMMOJEHCTBHE C METaUIaMH, HEeMeTaJllIaMH, IIelo4aMu). XJIOPOBOJOPO/I.
ConsHas KuCI0Ta, XUMUYECKUE CBOMCTBA, MONy4eHUe, MpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOJA HA OpraHu3M 4YesoBeKa. BaxkHenmme XJIopuabl U UX

HAaXOXKJACHUE B PUPOAE
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OOmas xapakrepuctuka sieMeHToB VIA-rpynmbel. OcoO€HHOCTH CTpPOEHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHne u GU3NUECKHe CBOWCTBA
MPOCTHIX BEIIECTB — KHCIOPOJa W Cephl. AJUIOTPOIHBIE MOIU(PHUKAINA
KHCIIOpo/a U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBoAOpoOf, CTPOEHHE,
¢usnyeckue W XUMHYeCKHe cBOMCTBA. OKCHIBI Cepbl Kak IpeACTaBUTEIN
29 KHCJIOTHBIX OKCcHIO0B. CepHasi KUCIIOTa, (PU3UUYECKHEe U XUMHYECKHE CBOMCTBA
' (oO1Ime Kak MpeacTaBUTENs Kiacca KUCIOT U crnenuduueckue). XUMHUECKUE
peakuuy, JeKallue B OCHOBE MPOMBIIUIEHHOTO croco0a IMOJy4eHHsI CepHOM
kucnotel. [Ipumenenue. Conu cepHOM KHCIIOTBHI, KauyeCTBEHHAs peakLus Ha
cynbdar-uon. Haxoxaenue cepsl U €€ coeMHEHHUH B Ipupojae. XUMHUYECKOe

3arpsi3HEHUE OKPYXKAIOIIEH Cpejibl COCIMHEHUSIMU Cepbl (KHCIOTHBIE TOXKIIH,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeA0TBpaIlleHuUs

OOmias xapakrepuctuka 3i1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEPHBIE CTENICHH OKUCIICHHS. A30T, paclpoCTpaHeHHEe B TIPUPOJIE,
¢du3nueckre U XMMUYeCKue cBoMCTBa. KpyroBopor aszora B mpupoje. AMMHAK,
ero (pU3MYECKue M XUMHUYECKUE CBOWCTBA, MoiydyeHue u npumenenue. Comu
aMMOHHSI, WX (U3NYECKHEe W XUMHUYECKHE CBOWCTBa, INPUMEHEHHE.
2.3 KauecTtBennas peakuusi Ha MOHBI aMMOHHS. A30THAas KHUCIIOTa, €€ MOITydeHue,
¢dusnueckne M XUMHUYECKHe CBoWcTBa (0oOImMe Kak TpeaCcTaBUTENs Kiacca
KUACIOT U crneuudpuyeckue). Mcrnonb3oBaHue HUTPATOB M COJEH aMMOHHS B
Ka4eCTBE MHUHEPAJBbHBIX yJO0OpEeHU. XUMHUECKOEe 3arpsi3HEHHE OKPYKaromei
Cpe/bl COCTMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IH, 3arpsi3HEHUE BO3/yXa, IOYBEI

1 BOJIOEMOB)

®ocdop, amnorponHsle Mogudukanuu dochopa, UINIECKUE W XUMHUECKHE
Y croiictBa. Oxcua ¢ochopa(V) u dochopnas kuciora, ¢u3HUecKue u
XMMUYECKHE CBOWCTBa, mMmonydeHue. lcmonb3oBaHue ¢ochaToB B KadecTBe

MHUHEpaJIbHBIX YA0OpeHUH

OO6mrast xapaktepucTuka 3yeMeHToB |V A-rpynmbl. OCoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIC CTEMCHH OKUCICHHS. YTIEpPOJ, aJUIOTPOIHbBIC
Moau(HUKAIMK, PACIIPOCTPAHCHHE B TPHUPOJE, (HHU3MYECKHE U XUMHUYCCKHE
cBoiicTBa. Axacopouus. Kpyrosopor yriepoaa B mpupone. OKCUIBI yriiepoa,
2.5 uX (U3MYecKHe M XUMHUYECKHE CBOWCTBA, JICHCTBHE Ha JKUBBIC OPraHU3MBI,
MOJy4YeHUe U MpUMEHEHHUE. DKOIOTHYEeCKHe MPOoOIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepona(lV); rumoresa rno0anbHOr0 NOTEIUICHHS KIWMAaTa; MapHUKOBBINA
adpdext. VYrompHas kuciota U e€ coimd, WX (UHYECKHE U XUMHUYECKHE

CBOﬁCTBa, NOJIYYCHUEC N IIPHUMCHCHHUC. KauecTBeHHnas pPCaKnuAaA Ha KaD6OHaT'
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HOoHEL. Mcnons30BaHue Kap60HaTOB B 6LITy, MCJIUIHUHE, IMPOMBIIIIICHHOCTH U

CEJILCKOM XO3S1CTBE

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COCTMHEHUSX
yriaepojna (MeTaH, 3TaH, JTHJIEH, alleTUJICH, JTaHOJ, TJIULEPUH, YKCYCHas
26 kucinora). X coctaB m xummueckoe crpoeHue. [loHsTne 0 OHMONOrnyecku
' BO)XKHBIX BEIIECTBAaX: JKHUPaxX, Oelkax, yrieBoJax — M HUX POJIU B IKHU3HU
yenoBeka. MarepuanbHOe €JMHCTBO OPraHWYeCKUX U HEOPraHMYECKHX

COeqUHEHUN

Kpemunmii, ero ¢Qusnueckue W XUMHUYECKHE CBOKMCTBA, TOJyYCHHE U
npuMmenenne. CoenuHeHUs KpeMHHS B mpupoze. OOmme mpenctaBieHus 00
27 okcuze kpemuus(1V) u kpemuueBoi kuciaore. CHIMKaThI, ©X UCIOJIb30BAaHUE B
' OBITY, MEIUITMHE, MPOMBIIIICHHOCTH. BakHelme cTponuTeIbHbIE MaTepUaTb:
KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. IIpobGmembr Ge3ormacHOro

HCIOJIb30BAHUS CTPOUTCIIBHBIX MATCPHUAJIOB B MMOBCEIHEBHOM KU3HU

XUMHUECKUI HKCHEPUMEHT: H3ydeHUEe OOpa3lloB HEOPraHWYECKUX BEIIECTB,
CBOWCTB COJITHOM KHCJIOTBI; IIPOBEJCHHE KAUECTBEHHBIX PEaKkLUUi Ha XJIOPHI-
MOHBl W HAOJIOACHHWE NPU3HAKOB HMX MPOTEKAHMS; OIBITHI, OTPAKAIOLINE
¢du3nveckne U XMMUYECKHUE CBOICTBA TAJOrCHOB U MX COCITUHEHHUN (BO3MOXKHO
UCIOJIB30BAaHUE BHUJEOMATEPHAIIOB); O3HAKOMIJIEHHE C OOpa3liaMu XJIOPHJIOB
(rajJloreHu10B); O3HAKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COeIMHEHUSIMU
(BOBMOXHO  HWCIIOJNIb30BAaHKWE BHUACOMATEpUATIOB); HAOMIOJCHHE Mpollecca
OOyrnmMBaHMs caxapa TOJ| JCHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOW KHCIIOTHI;
M3y4eHUE XUMHYECKHX CBOMCTB pa30aBJIEHHON CEPHON KHCJIOTHI, MPOBEICHUE
KayeCTBEHHOM peakiuu Ha cCcynb(aT-uoH M HaOMOAEHUE TMpu3HaKa e€
28 MPOTEKAHHUS; O3HAKOMJICHHE ¢ (PM3UUYECKUMH CBOWCTBAMHM a30Ta, ¢pochopa u ux
' COeIMHEHNH (BO3MOXHO HCIIONIb30BaHHE BHICOMATEPHAIOB), 0Opa3maMu
a30THBIX ¥ (ocPOPHBIX YIOOPEHHIl; ToTydyeHue, coOnpanue, pacro3HaBaHuEe U
U3Y4YCHHE CBOMCTB aMMMAKa; MPOBEICHHE KAYECTBEHHBIX DPEAKIMI Ha HOH
aMMOHMS W (Qocdar-uoH M U3ydyeHHE TPUZHAKOB UX IPOTEKAHUS,
B3alMOJEHCTBHE KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPUAJIOB); H3yYEHUE MOJENed KpUCTaNTNYECKUX
pewéTok anmasza, rpadura, (QyuIepeHa; O3HAKOMIEHHE C IPOLIECCOM
azicopOLUMu pacTBOPEHHBIX BEILECTB AKTMBMPOBAHHBIM YIVIEM M YCTPOWCTBOM
IIPOTUBOrasa; MOJy4yeHHe, COOMpaHue, PaclOo3HABAaHME M U3yYEHHE CBOMCTB
VIJIEKUCIIOro ra3a; HpOBEICHHE KadeCTBEHHBIX peakuuid Ha KapOoHaT- u

CHJIMKAT-MOHbI MW HM3YYCHHC IIPH3HAKOB HX TIMPOTCKAHMHA, O3HAKOMJICHUC C
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npo,uyKuHeﬁ CHJIMKATHOH IMPOMBIIIUICHHOCTHU; PCHICHUC SKCIICPUMCHTAJIbHBIX

3a71a4 1o TeMe «BakHelIe HeMeTaJlJIbl U UX COETMHEH U

3 MerTanibl ¥ UX COCAUHEHUS

OO6m1ast XapaKTeprUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX
nonoxkenuss B Ilepuomnueckod cucreme Xxumuueckux dsnemeHtoB J[.U.
3.1 MenneneeBa u ctpoeHust aroMoB. CTpoeHrne MeTauioB. Meraminueckas CBS3b U
METAJIMYECKass ~ KpUCTalIM4ecKass pemérka. OJIEKTPOXMMMUYECKUH  psij

HANpsHKEHUH METAIIIIOB

dusnueckrue ¥ XUMHUYECKHE CBOMCTBa MeTayuioB. OOIIHe crnocoObl MomydeHus
3. MeTaiioB. [loHsTHE O KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposun. CriiaBsl (CTallb, Yyr'yH, TIOpATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

6I:ITy " TPpOMBIIIJICHHOCTH

[leounblie MeTamibl: MojokeHue B Ilepuogmyeckor cucTeMe XHUMHUYECKUX
anemenToB /.M. MeHnzeneeBa; CTpOCHHE UX aTOMOB; HaXOXKJIEHHUE B MPHUPOJIE.
3.3 duznueckre 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIbI 1
FI/IIIpOKCI/IIlI)I HanI/IH U KaJIusd. HpI/IMeHeHI/IG IICJIOYHBIX MECTAJINIOB MU HUX

COeIMHEHNN

[IlenoyHoO3eMENbHBIE METAUIBI  MAarHuii W KaJIblMH:  TIOJOXKEHHE B
IIepnonnueckoii cucreMe xumMuueckux daemeHnToB J1.1. Menneneesa; ctpoenue
3.4 WX aTOMOB; HaxoXxJeHue B mnpupoae. dusznueckue M XUMUYECKHE CBOMCTBA
MarHusi ¥ Kanublus. BakHeilmme coennHeHUs Kanblus (OKCHA, TUAPOKCHI,

conn). KECTKoCTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

AnromyHui: nonoxenue B llepmoguueckoil cUCTeME XMMHYECKUX 3JIEMEHTOB
35 J.M. MenneneeBa, cTpoeHue aroma; HaxoKJAcHHE B Ipupone. dusnueckue u
XAMHYECKUE CBOMCTBA aTFOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHIA U THIPOKCUAA

ATITOMHUHU A

Kenezo: nonoxenue B [lepuonnueckon cucremMe XumMuyeckux snemenTos /. 1.
26 MenzeneeBa; cTpoeHUE aToMa; HaxoxjaeHue B mpupone. Pusznueckue u

XUMHUYECKHEe CBOWMCTBa jkene3a. Okcuabl, THAPOKCUIbI U coiu xkene3a(ll) u

xkenesa(lll), ux cocras, cBoiicTBa U TIOTy4YeHUE

XUMHYECKUI HKCIIEPUMEHT: O3HAKOMIICHHE ¢ 0Opa3liaMi METalIOB U CILJIaBOB,
X (U3NYECKUMH CBOWCTBAMH, HM3y4YCHHE PE3YJbTaTOB KOPPO3HH METaJLIOB
3.7 (BO3MOXXHO HCII0JIb30BAHUE BHJ/IEOMATEPHUAJIOB), 0COOCHHOCTEH
B3aUMOJICUCTBUSL OKCHJA KaJbllUsi M HaTpust C BOAOW (BO3MOXKHO

HCIIOJIb30BAaHUE BHUCOMATEPUAITIOB); KCCIICIOBAHUE CBOMCTB KECTKOM BOJBI;
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mporecca TOpPeHMs JKejae3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BAHUE
BUJIEOMATEPUAJIOB); IIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKUUi Ha HOHBI
(MarHus, Kaublus, amroMmuHus, 1uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0/IeHUE U OMMCAaHUE MPOLECCOB OKPALIMBAHMS IJIAMEHU MOHAMM HaTpus,
Kaiusg ¥ KajdblMsg  (BO3MOXKHO  HCIIOJNIB30BAaHUE  BHUJEOMATEpHUasIOB);
UCCclieIoBaHNe aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMUHHUS U THIPOKCHJIA
LIMHKA; peIIeHNE SKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHeine MeTamibl 1

X COCANHCHUA»

4 XuUMHS ¥ OKpYyXkarolas cpena

Hogrlie MaTepuajibl U TCXHOJIOTNHU. BemectBa u MaTcepuajibl B MMOBCEOHEBHOM
41 J)KHU3HH 4YEJIOBEKa. XUMHS U 300pPOBLC. be3omacHoe mcmnonpb30BaHUE BEIIECTB U

XUMHUYECKUX peakiuil B ObiTy. IlepBas momomls Mpu XMMHUYECKUX OXKOTax H

OTpaBJICHUAX

OCHOBBI DKOJIOTHYECKOM T'paMOTHOCTH. XHUMHYIECKOe 3arpsA3HCHHUC
42 okpyxatomer cpeapl [1JIK. Ponb xuMuu B pemieHU# 3KOJOTHYECKUX MTPOOIIEM.
[IpuponHble UCTOYHUKU YTIEBOJOPOAOB (YTrojb, MPUPOAHBIA Tra3, HE(PThH),

MPOAYKTHI MX TIepepabOTKH, UX POJb B OBITY U MPOMBIIIJICHHOCTH

43 XHUMHAYECKUHN OKCIICPUMCHT: U3YUCHUC o6pa3u0B MaTepuaioB (CTCKJ'IO, CIIJIaBBI

MCTAJIJIOB, ITOJIMMCPHBIC MaTCpI/IaJ'ILI)

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 18.09.25 10:46 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




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 I[I03HABAaE€MOCTU SIBICHUH MPUPOAbI, MOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHYECKOH HayKHh Kak 00JacTH COBPEMEHHOTO
1.1 €CTeCTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPAKTUUYECKOM
JESTEIbHOCTH 4YEJIOBEKAa B YCIIOBUSX COBPEMEHHOIO OOIIECTBA;

IMOHMMAaHHE MECTAa XUMHHU CPEIN APYTUX €CTCCTBECHHBIX HAYK

O HAaYYHBIX MCTOAAx 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 cepax mpodeccrHoHaTBHON AEATETBHOCTH, CBSI3aHHBIX C XUMHEH H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIDKCHHSIX
13 XMMUYECKOH HayKH, YTO ITO3BOJIUT OOYYaIOIIMMCS pPaccMaTpUBATh
' XUMUIO Kak cdepy cBoeit Oymymiei mpohecCHOHATbHON ASITENbHOCTH
U cHenaTh OCO3HAHHBIM BHIOOP XMMHUHM KakK NMPOQMIIBHOTO MpeaMeTa

MIpH MEepeXo/ie Ha YPOBEHb CPEHEr0 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
HEOJHOPOAHAs] CMECh, OTHOCHUTEIbHBIE aTOMHasi M MOJEKYJsSpHas
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJb, MOHHpHaSI Macca, MOJISIpHBIfI
21 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb (CpemHsisA), XUMHUYECKas
' peakiys, peaKkIuh COCIUHEHUS, PEaKIUu PA3JIOKECHUS, PEaAKIUH
3aMeIleHus, PeaKIMu OOMeHa, TeryIoBoM 3¢ (dEKT 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 aToma, BaJIEHTHOCTb, CTENCHb OKHUCIICHHUS,
XUMHUYECKasl CBSA3b, AIEKTPOOTPULIATEIILHOCTD, IOJISIPHAs U HEMOJAPHAs
KOBAJICHTHAsl  CBA3b, MOHHAs  CBf3b, METAJUIMYECKAs  CBS3b,
KpUCTAJUINYECKass pemeérka (aroMHas, HWOHHAas, MeTaJulndyecKas,
MOJIEKYJISIpHAsA), MUOH, KaTUOH, AQHUOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
QIIEKTPONIUTUYECKAs]  JTUCCOLMAINSA, pEaKIMd HMOHHOrO  OOMEHa,
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM,  OKUCIHUTEIb U
BOCCTaHOBMTENb, OKHCIEHHME M  BOCCTAaHOBIICHHE, OJIEKTPOIIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMblE peakluy,
CKOpOCTb XMMHMUYECKOW peakuuy, Katamusatop, IIJIK, 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 XMMHUYECKOW I'PaMOTHOCTH, BKIIFOUAKOLLEH

YMEHUE NMPaBUIbHO UCIOJIBb30BaTh U3yYEHHBIE BEIIECTBA U MaTepHalIbl
(B TOM w4Hciae MUHEpalbHble YAOOpPEHMs, METaulbl U CIUIaBBHI,
INPOAYKTHl TEepepadOTKH TMPUPOAHBIX HMCTOYHHKOB YTIIEBOIOPOAOB
31 (yrosi, mpupoAHOro raza, HedTH) B OBITY, CEIBCKOM XO3siicTBe, Ha
' IPOM3BOJCTBE U TOHMMAHUE 3HAYEHMs KHUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHM3Ma YeJI0BEKa; YMEHUE ITPOrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IMPOHCCCOB HA OpPraHHU3M YCIOBCKAa U OKPYIKAIOL[YIO

MPUPOJIHYIO Cpeay

3.9 YMEHHE HHTErpUpPOBAaTh XMMMUECKUE 3HAHUSA CO 3HAHUSMHU JIPYrHX
y4eOHBIX MPEIMETOB

HaJIMYMe omnbiTa paboThl ¢ Pa3IMYHBIMU MCTOYHUKAMH WH(pOpMalUu
3.3 [0 XMMUU (HayyHass W Hay4HO-TIONYJIpHAs JMUTEpaTypa, CIOBapH,

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,

[IOKYMEHT NMOAMMUCAH 3/IEKTPOHHOW NMOAMMUCHIO

MYHULIMNAJIbHOE BHOKETHOE OBLLEOBPA3OBATE/IbHOE 18.09.25 10:46 CepTucmkat AC2A983D6D8FB5F3D78058E0A06B31EE
YYPEXXAEHME "JINLIEU N24 "MHOIOMNMPO®WUJIbHbIN", MNMnaTtoHoBa BaneHTuHa (MSK)
HukonaesHa, UPEKTOP




ypaBHCHI/Iﬁ XUMHUYCCKUX peaKuHﬁ; OCHOBaMH XUMHUYECKOMN

Homenknarypsl (IUPAC u TpuBnanbHoif)

YMmeHne oObSICHATH CBA3b MONOXKEHUsl siemeHta B I[lepuoanueckoit
CUCTCMEC C YHUCIIOBBIMHU XAPAKTCPUCTUKaMHU CTPOCHUA ATOMOB
5 XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsAn sjpa, OOIIee YHCIO
QJIEKTPOHOB), pAacHpeesieHUeM DJJIEKTPOHOB 110 JHEPreTHYECKHM

YPOBHAM aTOMOB II€PBBIX TpéX Mepruoa0B, KaJiud U KaJIbILHA

[IpencraBienne O  MEPUOIUYECKOM  3aBUCUMOCTH  CBOWCTB
XMUMUYECKHUX 3JIEMEHTOB (pajuyc aToMa, 3JIEKTPOOTPULIATENLHOCTD),
6 IPOCTBIX M CIOXHBIX BEIIECTB OT IIOJIOXKEHHUSI DJIEMEHTOB B
Ilepuoguueckoil cucreme (B MalblX [E€pUOJAaX U  TJIABHBIX

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 OKHUCIICHUS XUMHUYCCKHX 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 GU3NIECKHE U XUMHUYECKHE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOIOPOA, TrpaduT, amMmas,
9.1 KpeMHui, a3oT, (ochop, cepa, xmop, HATpUid, Kaaud, MarHUMH,
KaJIBIIMH, aTIOMHUHHH, JKEJIe30)
CIIO)KHBIX BEIISCTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPoB (BOJa,
aMMUaK, XJIOPOBOJIOPOJ, CEPOBOAOPOJ, OKCHIBI W THAPOKCHIIBI
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, KpeMHHUEBAsi KUCIIOTa 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 coCcTaBIATh MOJIEKYJISIPHBIE M MOHHBIE YPaBHEHUSI 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 TeHETUUECKYIO0 B3aUMOCBSI3b MEXK1y HUMHU
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 M0 YpaBHEHHSIM XHMHUYECKUX pPEaKIHd M HaXOAUTh KOIUYECTBO
' 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 SIBIICHUHN; YyMeHHe CchOpMyIUpoBaTh MpodlieMy U
IIPEMIOKUTH IIyTU €€ PELICHUS
199 Oe3omacHOi paboOTHl C XUMHUYECKHMMH BELIECTBAMH, XHMHUYECKOM
' MOCY/I0H 1 TabOpaTOpHBIM 000PYIOBAHUEM
MpaBHJIaMU O€30IM1aCHOr0 OOPAIIEHHS C BEIIECTBAMH, UCIIOIb3yEMbIMU
B MOBCEHEBHOMN JKU3HHU, MPABUTIAMH TIOBEJICHUS B IENIAX 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 mpakTHyecKnx HaBBIKOB TUIAHHPOBAHUS W OCYIIECTBIICHHS
CIEIYIOINUX 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 pa3eiieHUs CMeCen

MOJlyYEHUE KHCIOpOAAa M HU3Y4YEHHE €ro CBOMCTB; IOJIyde€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 IIPUTOTOBJICHME PACTBOPOB C ONPENEIEHHOM MacCOBOM  J0iei
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 HepI/IOI[I/I‘{eCKaSI CUCTEMA XHMHUYCCKUX JJICMCHTOB

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 3JIEMEHTOB MEPBBIX TPEX
MEePUONIOB, Kayusl, Kaiblusa (paaumyca aToMOB, SJIEKTPOOTPHUIATEIBHOCTH,
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(pOTEepHBIC) 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, KUCIOPO/a, Cepsl, 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 Oduznyeckne ¥ XUMUYECKUE CBOWCTBA BOJOPOAHBIX COCAMHEHUN HEMETAJJIOB:
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

Xumudeckre 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(OTEepPHBIX 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
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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  OKHCIEHMSI W BOCCTAHOBJICHHMS.  ODJIGKTPOHHBIM  OayaHc

OKHMCJINTEIIbHOBOCCTAaHOBUTEIBHOMN PCaKIn

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

cc Peaknun moHHOro oOMeHa. YCJIOBHS MPOTEKAaHUs PEaKiiii MOHHOTO 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 XMMHUYCCKHUX OXKOrax U OTpaBJICHUAX

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 DJKOJOTMYECKHX MpoOiieM. VYcCHlleHHe NapHUKOBOro sddexra,

pa3pyLeHne 030HOBOT'O CJIOS

[Tpumenenue cepsl, azora, Gocdopa, yriepona, KpeMHUsI ¥ UX COCAUHCHHH B
ObITy, MEAWIMHE, TPOMBIIUICHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMeHeHue
6.3 METaJIOB U CIUIaBOB (CTaib, YYT'YH, TIOpPATIOMHHMHA, OpoH3a) B OBITY U
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‘-IaJII)HBIC MIOHATHS 00 OpPraHM4YCCKUX 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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