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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MIPEAMETHOE coziepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHUH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYCHHMS XHUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, a TaKke TPEeOOBAHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIYXKUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
0o0yy4aroierocsi, ero MpeACTaBICHUN O MaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTpatOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIesITeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNIuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJl B IKOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MpOrpaMMbl N0 XUMHUHU c(POpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. O0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKON CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITIOJNHSS (QYHKIMKH OOBICHEHHUS W MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIIAIOLICH HAYYHOU KApPTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHS K HAay4YHOMY 3HAHHUIO U
METOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MUpY,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (OPMHUPOBAHME 3HAHUN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHUHM CHUCTEMbI XHUMHUYECKHUX
3HAHUN — BaXHEUNX (PAaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKHUX MOJIOKCHUM,
JOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, SI3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-HCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢dopMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBHAIM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUSI HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIBHON NIE€ATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMII), UMEIOLIMX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3UYHBIX BUJOB IEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXaIOILEro MHUpa, MCHOJIb3Ysd 3HAHUS W OMbBIT, MOJyYCHHbIE MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opmupoBaHHEe y OOydYalIIMXCA T'YMAHUCTUYECKUX OTHOILICHUM,
NOHUMAaHUsl LEHHOCTU XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIeCO00pa3HOro0 TOBEAEHUST B OBITY WU TPYAOBOH JEATENBHOCTH B HEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpoGuis U HAmpaBICHHOCTH AAbHEHIIEro
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesneHust cMecei.

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

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSIHCTBAa cocTaBa BemecTB. OTHOcCHUTENbHAas aToOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHuUs. Kiaccudukarms
XUMUYECKUX PEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMUYECKOH MOCYIOH, MpaBuIaMHu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3sLOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (MJaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIUsl BOJbI) U XUMHUYECKHX (TOpEHHE CBEYM, MPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, JUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OYUCTKH IMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  PE3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX).

Ba:xkueiiye npeacTaBUTeIM HEOPraHNYECKHX BELEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3jmeMeHT U mpocroe
BelecTBo. Haxoknenuwe kuciopoia B Tpupoie, (PU3MUecKUe U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TermnoBoit 3p(}eKT XUMHUECKON peaklud, TEePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBouMcTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpileHHbIe M HEHACBIIMIEHHBIE PAcTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOPE. XUMUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojieoOpaszywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
cBOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMmeHknatypa ocHoBaHni. PU3MYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3N4eCKue U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBS3bp MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEECTICHHUE COICPKaHUs KUCIOpOAa B BO3AYyX€, MOJTyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYCHHE CBOMCTB KHUCIOpOJa, HAOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMozehcTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HUCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEILIECTBA, B3aUMOJEHUCTBUE BOJbI C METAJLUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHUE BHEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3aumozeiicTBusa okcuga meau (II) ¢ pacTBOpoM CepHON KHCIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckud 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCcIANTETILHO-BOCCTAHOBUTEILHbIE PEAKIINHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE M MIECJTOYHO3EMEIbHbIE METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas U JJIMHHONEpUOAHAs  (OPMBI
[Tepuonnueckoii cucrembl xumuueckux annemMeHToB [[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IMEPHUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (ToJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEAEHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mestcnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU M3YyYEHHH XMMHHM B 8 Kilacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAy4YHbIN (akT, TUIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUYECKHUI 3apsl, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUsi U HX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3IuIHbIM MMPU3HAKAM (TI0 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
yYpaBHEHUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuze. [loHsAiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENLHBIE ~ PEAKIMK,  DJIEKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIC YypaBHEHHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETa/uloB (rpadura W anMmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMALMU KHCIOT, IIEJIOYEed W  COJIeH
(BO3BMOKHO  HCIOJIb30BAaHUE  BHUJEO MATEPUANIOB), MPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBaHue oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3iioKeHUs, COCIMHEHUS), paclo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OOmast xapaktepuctuka TrajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHUMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJEICTBHE C MeETa/llaMH, HEMeTajulaMH, WIeJ0o4YaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M 4YeJioBeKa. BakHeWmme XJIOpUAbl U UX
HaXOXJICHUE B IPUPOJIE.

Ob6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPO1a
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMH4Yeckue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nueckne ¢ XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHUCJIOT W crnenududeckrne). XHUMHUYECKUE PEaKIIHH,
JeXKaIMe B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs! PEAKLMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COCIWHEHHUSIMU Cepbl (KUCIOTHBIE TOXKIIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictra. KpyroBopot a3ora B mpupone. AMMHUak, ero
bu3NYecKue 1 XUMUIECKHAE CBOMCTBA, MOJydyeHrne u mpuMeHeHne. Coim aMMOHWS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kllacca KHUCIOT U  crenudpuyecKue).
Hcnonb30BaHWEe HUTPATOB U COJIEH aMMOHMSI B KayeCTBE MMHEPAIbHBIX
yan00peHnil. XuMUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3JyXa, MOYBBI U BoAoEMOB). docdop,
aloTpornHeie Moaudukamuu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GocdaroB B KaUECTBE MUHEPAIBHBIX YAOOPEHUM.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B MpuUponae, (U3MYECKUE U XUMHUUYECKHE
cBoiicTtBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBUE HaA JKUBBIE OPTaHU3MBI,
MOJIYYCHUE U TPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KiIUMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojyyeHue W TnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHaUabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTh),
MPOAYKTHI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMNCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHus KpeMmHHsS B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHellne CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEJMHEHHHA (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE Tpoliecca OOYyIIMBaHUs caxapa o JEeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cyab(dar-
UMOH U HaOJIOJeHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX COEOTUHEHUH (BO3MOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HochOpHBIX yAOOpEHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIbIO
(BO3MOXHO UCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4deHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO rasa, MPOBEACHUE KAYECTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX IMPOTEKAaHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHON MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTaulbl M UX COCTUHEHUS.

MeTtasiibl U X COCAUHEHUS

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaJUIOB. MeTtayundeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHE B ObITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus W Kanusa. [IpuMeHeHne mEenoYHbIX METALNIOB M UX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblius. BaxuHelmve coequHEeHUs KalblUs (OKCHI, THIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEPHBIE CBOMCTBA OKCHIA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUEe B mnpupoae. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHUJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIMK HA MOHBI: MarHusl, KIbIHS, aJIOMHUHUS, [IUHKA, KEJe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a71a4d Mo TeMe «Baxxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas O0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmuuwie céa3u



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHbIM (DAaKT, rUMoOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJECIHPOBAHUE, HM3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHIECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOJe OOyYeHHs XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3ALMHN O0YUYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOACTBOBATbCS CHUCTEMOW IMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUh U
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HON COBMECTHOW NEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIbHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEUIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKU U COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJIOW, O POJIM XMMHUH B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

[T03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAEMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuii U Tpyaa pa3aTudHOro poja,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrtHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
O6e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ 6€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMHU, a TAKKE B CUTYalIUsX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU M3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAKOUIEN TTPUPOIHON CPEIO, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM W MyTeW HUX PEIICHHUS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
TIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MpPeAMETOB (OPMHUPOBATH MPEACTABICHHUE O I[ETOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JEATEIIBHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHWI: PACKphIBaTh CMBICI XMMHUUYECKUX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHWS,
CTPOUTH JIOTUYECKHUE PaCCYkIACHUS (MHAYKTHUBHBIC, ICTyKTUBHbBIC, 110 aHAJIOTUH),
JI€TIaTh BBIBOJIBI U 3aKIIOYECHHS;

YMEHHUE TMPUMEHATH B TPOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUNA 3HaK (CMMBOJ dJIeMEHTa), XUMHueckas ¢GopMmysia W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3371a4, C YIETOM
ATUX MOJICTBHBIX MPEJICTABICHUIN BBISBISATh U XapaKTEpU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SBJICHUSIX.

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI JJis (OPMHUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpUOOpPETEHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3ynbTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
UHPOpPMAIlMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BAHUS PA3IINYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpATh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUS HHPOpMaLIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UH(POPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IIO
CylleCTBY  OOCyXJaemMol  TeMbl, (POPMYJIHpPOBATb CBOU  MNPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpPHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO ONPEEHATh LENH JEATEIbHOCTH, IUIaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JCUCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTBI, IPEIaraéMble B yCIOBUU 3aJaHUM.

NPEJIMETHBIE PE3YJBbTATbBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNEUCTBUN, CcrHenupuIecKue I TPEAMETHOW o0macth «XHUMHS», BHUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyueHus B 8 kjacce npeMeTHbIEe pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIoKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- M SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIlECTBa
(mporeHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIcH Ilepuomnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynmna)», mManbsie u
OoJNbIIME TEPHOJBI, COOTHOCHTh OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummdeckmx daementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE pPeakiuu (M0 YUCIY UM COCTaBy YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CUCTEeMaTHU3alUIo, KIacCU(UKAIUIO,
BBISIBJICHUE TPUYUHHO--CJICJCTBEHHBIX CBS3€H — [JIsi U3y4YeHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

CIeOBaTh  NpaBWJIaM  TOJIb30BAHUA  XUMHYECKOM  TMOCylod |
7abopaTopHbIM 000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C ONPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBI0 HHIUKATOPOB
(;rakmyc, dheHondraiend, METUIOPAHXK U JIPYTHE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHHOH, NIPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKasi PeaKIMsi, XUMUYECKasi CBsI3b, TEIIOBOU 3(deKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHUE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUWH, TMPEIeSIbHO JOMyCTHMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIINM;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH W XapaKTepHU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJaBHas moarpynmna (A-rpynmna)» U «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npezenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, N0 TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIAPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUAMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TIONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEMATHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
n/n TeM NPOrpaMMbl Bcero Kontpounuere Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
L1 €CTCCTBO3HAHUS U 5 0 0 bubnunoreka LIOK
MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
YyesloBeKa
12 BeliecTBa 1 XuMu4ecKkue 15 | 0 bubnuoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nean 2. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMusT — BaKHast 00J1acTh
21 €CTECTBO3HAHUS U 5 0 0 bubnuorexa [{OK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
29 BemecTBa 1 xXuMudeckue 15 | 0 bu6mmoreka IIOK
peaKLuu https://m.edsoo.ru/7f41837c
Uroro no pazgeny 20
Pa3nes 3. BaskHelimme npeacTaBuTe Il HEOPraHUYECKUX BeleCTB
31 Bosznyx. Kucnopoa. [Tousitue 6 0 1 but6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
3.2 Bonopoa.llonstue o kucnorax 8 0 1 bubnmnorexa [JOK




U COJISIX https://m.edsoo.ru/7f41837¢c
13 Bopa. PactBopsl. [Tonsatue 06 5 0 | bu6muoteka [JOK
’ OCHOBAHHAX https://m.edsoo.ru/7f41837¢
34 OCHOBHBIE KJIaCChI 1 | | bubmuorexa [JOK
’ HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Pasnean 4. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumuyeckas ¢Bsi3b. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIEC PeaKIIUU

[lepuoauueckuii 3aKOH U
41 [Tepunoguueckas cucrema 7 0 0 bubnnorexa [JOK
XUMHUYECKHX 3neMeHToB /l. U. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue aroma
XuMu4ecKas CBs3b.
4.2 OKHUCIUTENBHO- 8 1 0 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6nmorexa LIOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837¢c
PeszepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I1O 28 4 4
ITPO'PAMME




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 | 0 bubnnorexa [JOK
) OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 0 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorera LOK
' PYHHEL TP hitps://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX G 10K
nonroTexa
2.3 asieMeHTOoB VA-rpymmnbl. A3ot, hochop U ux 7 0 1
pyH Pocgop https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
' o FPYIIEL oA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Paszgea 3. Merajiibl M MX COCAUHEHHUA

. bubnuorexa [JOK
31 Obume cBoiicTBa METAILIOR 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 B 16
AKHEHIIe MEeTAJUIBI U UX COEIUHEHUS hitps/m.cdsoo.ru/7i4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabusbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | 0 0 bu6mmoreka [IOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 ITo € 0 MeTo/ax Mo3Ha 1 0 0
TUATHE O METORAX HOSHAMIA B XHMIH https://m.edsoo.ru/ff0d227e
[Tpaktruyeckas padora Ne 1 «IIpaBuia paboTs
3 B J1Ja0OpaTOPHUH U MPUEMBI OOpAIICHHS C 1 0 1 bubmorexa [JOK
PATOPHIL H TP P https://m.edsoo.ru/ff0d23de
1a00paTOPHBIM 000PYIOBAaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl | 0 0 bubmuorexa [JOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3neneHue
5 c;[)eceﬁ (Ha @ I/III)VIC € OYUCTKH n(fllsa €HHOI 1 0 1 bubmmorexa [OK
p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBI M MOJICKY BT 0 0 https://m.edsoo.ru/ff0d2a6c¢
7 XHWMHYECKHUE JIEMEHTHI. 3HaKU (CHMBOJIBI) | 0 0 bu6mmoreka [IOK
XUMHYECKHUX BIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 I1 1 0 0
POCTRIC H CHOIKHBIC BEIIECTRA https://m.edsoo.ru/ff0d2a6¢c
bu6mmorexa [IOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. 1 0 0 bubmuorexa [JOK




Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHAYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Moisib. Mosipaast bubmuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHY€ECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnnoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Boluucnenus konndecTBa, Macchl BELIECTBA 110 bubnuorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMUuecKuX peakiuii
18 (coe I/IHq;HI/ISIH a3JI0KEHUS 3a1\IZe CHUS Bubmmorexa LHOK
A P > SAMEHIEHIT, https://m.edsoo.ny/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukioneauct. O6o0eHNe 1 bubmmorexa [IOK
H et Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIl1s 3HAHUH
20 Konrtponsnas padora Nel mo teme «Bermecta bubnnorexka [JOK
U XUMHUYECKUE PEAKIIUNY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 Kncn}(;xo — BIIEMEHT U IIPOCTOE BE y;(CTBO brbmorexa HOK
POz p HHECTEO. https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bu6mmorexa [IOK




KHCII0po/ia (peaKIuK OKUCIICHHS, TOPCHHE).
ITonsaTHEe 00 OKCUIaX

CriocoOsl MosTy4eHus KUCIopoia B

https://m.edsoo.ru/ff0d4614

23 J1a00paToOpHH U MPOMBIIIIEHHOCTH bubmorexa [IOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TermmoBoit 2 hHEKT XUMHUUESCKON PEaKITNH,
24 MMOHSATHE O T(i)(bMongquCKOM paBHeHI/II/I bubmorexa [IOK
P P : https:/m.eds00.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, YroJib U METaH).
25 3ar $I3H€I§I/Ie(1];03 a a, CII0COOBI Zro bubmorexa [TOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonydueHnne u coOupanue KUcliopoja bubmorexa [IOK
ya . p poa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
7 Bonopoa — »anemMeHT u mpocToe BEIiecTBO. bubnuorexa [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
29 Ilo € 0 KHCJIOTax 1 CO
TUITHE © IHETOTAX 1 COTBIX https:/m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHst BOAOPO/Ia B bubnnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpakTruyeckas padora Ne 4 o Teme
31 «ITonyuenne u coOupaHue BOAOPOIa bubmotexa [IOK
i oHp AOPOAE, hitps://m.edsoo.ru/fi0d4f42
M3y4YEeHHUE €r0 CBOMCTBY
bubmuorexa [JOK
32 MonspHeblii 006EM Ta30B. 3aKoH ABOraapo
p AP https://m.edsoo.ru/ff0d542e¢
33 Breruucnenus o00bEMa, KOJIUYECTBA BEIIECTBA bubmuorexa [JOK




rasa o ero U3BECTHOMY KOJIHYECTBY
BEIIECTBA UIIH 00BEMY

Boruncnenust 006EMOB ra3oB M0 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX buGnnorexa LIOK
peartui Ha https://m.edso0o.ru/ff0d5708
OTHOILIIEHUN Ta30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIEI buGnnorexa LIOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 CocraB ocHoBanuii. [Toudarue 00 nHAUKATOpaAX
A p https://m.edsoo.ru/ff0d59e2
Bona xak pacrBoputens. HackimeHnHbie 1
37 HEHAaCBIIIEHHbIE PACTBOPLL. MaccoBas 1o bubmmorexa LHOK
. p PRI A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o teme
38 «[IpuroroBiieHre PacTBOPOB C OOPEACIEHHON bubmmorexa LHOK
P o . P p Pelt https://m.edsoo.ru/ff0d5eba
MacCOBOH J0Jiel PaCTBOPEHHOTO BEIIIECTBAY
39 KonTponbnas padorta Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupspl: cocTaB, KiaccupuKaus, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubnmorera [TOK
’ p hitps:/m.edsoo.ru/ff0d664e
OKCHUIIOB
42 OcHoBaHus: cocTaB, KJIacCU(pUKAIIHS, bubnuoteka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne u XUMHYECKUE CBOWCTBA bubmuoreka [IOK
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee?




bu6mmoreka [IOK

45 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIOT
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [HOK
MIOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnnoreka [HOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCJIUHEHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilaccaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmorexa [IOK
49 O000111eHIE U CUCTEMATH3aIUs 3HAHUI &
https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padorta Ne3 no teme "OcHOBHbIE bubnnorexa [HOK
KJIaCChl HEOPraHUYECKUX COCAUHEHMIT" https://m.edsoo.ru/00ad9e1la
[TepBbie TOMBITKY KIACCHPUKAITUN
bubmuorexa [JOK
51 XUMHUYECKHX 1eMeHTOB. [IoHATHE 0 Tpynmax
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
bu6nmoreka [JOK
52 cUcTeMa XMMU4YecKux anemeHToB /1. U.
https://m.edsoo.ru/00ada52¢c
Menneneena
53 [Tepuospl, rpynibl, HOATPYIIIBI bubmorexa [TOK
P > TPYTIIB, py https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmuorexa [JOK
H3oTomm! https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB
55 aneMeHToB [lepuoandeckoii cuctemsr 1. 1 bubmorexa [TOK
P o https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepuCTUKAa XUMHYECKOTO AJIEMEHTA 110 bubnuotexa [JOK




ero noJjioxkeHuto B [leproanueckoit cucreme
. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa ajis

https://m.edsoo.ru/00ada824

bubmuorexa [JOK

57 a3BUTHS HAyKU U npakTuku. . W. 1
i/IeH,z[eJIeeB y_K yqéHzH‘/'I, ne,uar}:[or 1 rpasK A https://m.edsoo.ru/00ada96e
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHUUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
> HomHas Xuuieckas cosb ! https://m.edsogru/OOadacM
60 KoBaneHntHast nonsipHasi XUMHYECKasi CBA3b 1 bubmmorexa [OK
https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHas XUMUYECKas CBSI3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab9
@ | Crenems oxucnerms ! it a2
63 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1 bubmorexa HOK
https://m.edso00.ru/00adb076
bubmuorexa [JOK
64 OKHuCIUTENN U BOCCTAHOBUTEIH 1 https://m.edsogru/OOa db076
65 KontponsHas padora Ne4 o reme «CtpoeHue | bubnuoreka [IOK
aToMa. XUMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alis 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O600611eH1E 1 1 bubmuoreka [IOK
cUCTEMaTH3aInsI 3HAaHUH https://m.edsoo.ru/00ad9cb2
63 PezepBHblit ypok. O6o011eHNE 1 | bubnuoreka [IOK
CHCTEMATHU3AINs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
IIepnonnueckunt 3akoH. Ilepuonnueckas
bubnunoreka LIOK
1 cucTeMa XMMHUYECKuX anemMeHToB /. 1.
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
) cc S TEMEHTOR 1o s bubmuoreka [IOK
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
p p https://m.edso00.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanusa u HoMeHKIaTypa bubnnorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMUYECKOI CBSI3U U TUIIBI bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHue u yriayoneHue 3HaHU 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
6 Krnaccudukanus XuMHUECKUX peakIuii 1o bu6nmorexa LIOK
pa3IMYHBEIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTU XMMHYECKOUN peaKiInu.
7 [loHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX bubnmorexa LOK
P https://m.edsoo.ru/00adbe9a
peakuusx
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.
g @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh but6mmorekxa [IOK

XUMHYECKOU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c




«Ilony4deHne ConsTHOM KUCIOTHI, U3y4YEHHE €€

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [JOK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopust 3EKTPOIUTUUECKOM TUCCOLMALINN. Bu6mumoteka [JOK
CuIibHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Wonnrle ypaBHEHUS peakuu bubmorexa LIOK

P peaxtl https://m.edso0o.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM
12 B CBETE IPEJICTABICHUN 00 bubmorexa [IOK
et ! https://m.edsoo.ru/00add5d8
AIICKTPOJUTUYECKON JTUCCOIHAITTT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 NPEeACTaBIEHNUI 00 DJIEKTPOIUTHUECKON bubmmorexa LOK
peit P https://m.edsoo.ru/00add8b2
IUCCOLMAIIAN
14 ITonsaTre o THAPOIN3E COJICH bubmmorexa [TOK
P https://m.edsoo.ru/00add9d4
bu6nunorexa LIOK
15 O000111eHIE U CHCTEMATHU3aIUs 3HAHUI
- t https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemienue bubmuoreka [IOK
JDKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTtponbHas pabora Ne2 o reme

17 «DJIEKTPOIUTHYECKAS JUCCOIINALINS bubmorexa LHOK

p a HHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)

13 OO01mas xapakTepuCTHKA TaJIOTeHOB. bubnuotexa [JOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, IMTOJYUCHHE bubmorexa HOK

’ yi ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o Teme bubmuoteka [IOK

https://m.edsoo.ru/00ade348




CBOICTBY»

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

21 €aKIUil, eclIi OJUH U3 PearcHTOB JaH B buGnuorexa [IOK
P ’ P https://m.edsoo.ru/00ade488
H30BITKE
” OO01mmas xapakTepucTuka 31eMeHTOB VIA- bubnmnoreka HOK
TPYIIIIBL https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
P d R P . bubmuoreka [{OK
23 Haxoxpaenue cepbl 1 €€ coeTuHEeHUN B
0 https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEpPhI
24 CepoBonopo, ctpoenue, pu3nueckue u bubmmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcunel cepbl. CepHast KHCIIOTa, (PU3HUECKUC bubanoreka [JOK
Y XMMHYECKHE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKklly, JIeXKallue B OCHOBE
26 MIPOMBIIIJIEHHOT'O CII0C00a MOIy4YeHUs bubmuoreka [IOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI
7 Brruncnenne MaccoBoit 1071 BbIXO/a bubnuoreka [{OK
MPOAYyKTa peaKIuu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprCcTHUKa JIEMEHTOB V A-
28 TpyHIbl. A30T, pacIIPOCTPaHEHUE B IIPUPOJIE bubnmorexa OK
PYHTIBL » pactpoctp B PHpOAE, https://m.edsoo.ru/00adeea6d
(du3nUecKre U XUMHUYECKHE CBOWCTBA
29 AMMHaK, ero GU3NYecKue 1 XUMUIECKHE bubmuoreka [{OK
CBOWCTBA, MOJIyYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTuyeckas padora Ne 3 o Teme
30 «[Tonyuenne ammuaka, U3y4eHHE €T0 bubmmorexa [IOK
S 1Y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas kuciora, e€ Gusndeckue u bubnmnorexa [JOK



XHMHYECKHE CBONCTBA

https://m.edsoo.ru/00adf306

Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MHUHEPAILHBIX YIOOPEHUH.

bubnunorexa LIOK

32
XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHHUSIMU a30Ta
dochop. Oxcun dpocdopa (V) u pochopuas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
7 https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpaJIbHBIX YI0OpEeHU. 3arpsi3HeHne bubmmorexa [TOK
P . yAoop - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yraepon, paclipoCcTpaHEHHUE B IPUPOJIE, bubanoreka [JOK
(hU3UYECKre U XMMUYCCKHUE CBOHCTBA https://m.edsoo.ru/00adfd9¢c
Oxcupel yriaepona, ux Gu3nveckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmoreka IIOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
Iv)
bu6mmoteka IIOK
37 YronbHas KUCIIOTA U €€ COU
https://m.edsoo.ru/00ae006c
ITpakTruyeckas padora Ne 4 o Teme
38 "[lonyueHue yriaekucioro rasa brbmmorexa [TOK
ya T ) | https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakius Ha KapOOHAT-UOH
39 [TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX bubnuotexa [JOK
BELLECTBAxX KaK O COEAUHEHUAX yriiepoaa https://m.edsoo.ru/00ac054¢e
bubnunorexa LIOK
40 Kpemuuii u ero coeguHeHus
P A https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padbora Ne 5. Pemenue bubmuoteka [IOK

OKCIICPUMCHTAJIBHBIX 3ajJia4 110 TEME

https://m.edsoo.ru/00ae0bf2




«BaxHelne HeMeTauIbl 1 UX COCAUHCHUA»

KonrtponsHas padora Ne3 o reme

bubnunoreka LIOK

42
«BaxHelIe HeMeTauIbl U MX COCTUHCHUS) https://m.edsoo.ru/00ae0e18
OO01mas XxapakTepuCcTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJJIOB. MeTajuindeckas bubnuorexa [JOK
CBS3b U METAJUIMYECKasA KpUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pemiéTka. PU3HUECKUE CBOMCTBA METAJIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

. . bubmuoreka [IOK
44 DNEKTPOXUMHUECKUN Psiji HAPSLKEHUN
https://m.edsoo.ru/00ael 156
METAJIJIOB
O61ue cnocoObl MOTy4YeHHUS] METAJLIOB.

45 CmuiaBbl. BerunciieHust 1o ypaBHEHUSIM bubanoreka [JOK
XUMHYECKUX PEAKIUi, €CIu OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPKUT MPUMECH

bu6nunorexa LIOK

46 IToHsATHE O KOPPO3UH METAILIOB
https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK

47 [llenounbple MeTaIITBI s

https://m.edsoo.ru/00aec14b2
bubnunorexa LIOK

48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus

https://m.edsoo.ru/00ae14b2
49 [llenouHoO3eMenbHBIC METAIUTBI — KAJTBITHUI 1 bubnuoreka [{OK
Mar"aum https://m.edsoo.ru/00ael5e8
N bubmuoreka [IOK
50 Baxuelinme coenMHEHNS KAJIbIUS
https://m.edsoo.ru/00ael5e8
51 O0o001IeHNEe U CHCTEMAaTHU3allMsl 3HAHUI
but6mmorekxa [IOK
52 JKEcTKOCTh BOMBI U CIIOCOOBI €€ yCTpaHEHUS
a yerp https://m.edsoo.ru/00aec1886
53 [IpakTuueckas pabora Ne 6 mo Teme bubnmnorexa [JOK



"YKEcTKOCTh BOABI U METOIBI €€ yCTpaHEHHUS "

https://m.edsoo.ru/00aelae8

. bubnmoreka [JOK
>4 AdrOMHHHIE https://m.edsofru/Oanlc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tusipokcu sl u conu xenesa (1) u bubmmoreka [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3AaIU 3HAHUI
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmorexa LIOK
«BaxxHel1e MeTaibl U UX COSTUHEHUS hutps://m.edsoo.ru/00ae3des
Brruucnenust mo ypaBHEHUSIM XUMHUECKUX
€aKIIMi, €CITM OJIUH U3 PEeareHTOB JIaH B
60 i36LIHTKe WIH cozlllep»(HTILpHMecn. " bubamorexa LOK
Brruucnenust MaccoBoil 107U BbIXOJa hutps://m.edsoo.ru/00ac1 750
MPOAYKTA PEaKIU
61 O060011eHre U crucTeMaTU3alns 3HaHUN
2 KontponbHast padota Ne4 o reme
«BaxHennme MeTauibl U UX COSAMHEHUS»
63 BeniecTBa 1 maTepuaibl B TOBCETHEBHOM but6mmorekxa [IOK
JKU3HHU YEI0BEKA https://m.edsoo.ru/00ae3{50
64 XUMHYECKOE 3arps3HEHUE OKPYKAIOMIEH bubnmnorexa [JOK
cpelnbl https://m.edsoo.ru/00ae4270
65 Ponb xuMuM B peIieHUH SKOJIOTHUECKUX bubmuorexa [IOK
poOyiem https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O60061eHIE 1 bubnuotexa [JOK




cucremMarusanua 3HAHUM

https://m.edsoo.ru/00ae0d0Oa

67 PezepHblit ypok. O6001eHue u | Bu6muoteka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01eHue 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




Ilepedensb (kogupukaTop) npoBepsieMbIX TPeOOBaHUil K pe3yabTratam ocBoenusi OOII OO0
B (eiepaJIbHBIX U PerHOHAJIBHBIX MPOILEIYPAaX OLleHKU KayecTBa 00pa3oBaHUs

1m0 XMMHH

KJjaacc -8

Kon

IIpoBepsiemble npeaMeTHsblie pe3yabTarsl ocBoeHus OOII OO0

ITo Teme: «HepBOHa‘laﬂbeIe XUMHUYCCKHUE ITIOHATUD

1.1

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHSATUI: aTOM, MOJIEKYJIa, XUMUYECKUN
AJIEMEHT, TIIPOCTOE BEILECTBO, CJOXHOE BELIECTBO, CMeCh (OAHOpOAHAs W
HEOJJHOPO/HAs), BaJCHTHOCTh, OTHOCHTENIbHAs aTOMHas W MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JO0JIsI XUMHYECKOI'O
3JIEeMEHTa B COCMHEHUHU, MOJISIPHBIN 00BEM, XUMHUECKas peakius, Kiaccupukanus
peaklMil: peakluud COCAUHEHHUsS, PEaKIHUH Ppa3JIoKEHHUs, PEaKUUU 3aMElICHHUS,
peakuu oOMeHa, dK30- U

DHJIOTEPMHUYECKHE PEAKLNH, TETIOBOM 3((EKT peakiyu, pacTBOp, MaccoBasi OIS
BelecTBa (IPOIEHTHAs KOHIIGHTPAIHsl) B PacTBOPE

1.2

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKHMX ITOHATUH U IPUMEHSATH
ITH
IIOHATUS IPY ONMCAHUU BELIECTB U X IPEBPALLICHUN

1.3

UCTIOJIB30BAaTh XUMHUYECKYI) CHUMBOJIMKY [UIS COCTaBICHHS (DOpPMYJ BEIIECTB
u
ypaBHEHUH XUMUYECKHX PEaKIHii

1.4

PACKpPBIBATEL CMBICJI 3aKOHOB COXPAaHCHUA MACChI BEICCTB, IIOCTOAHCTBA COCTABA,
aTOMHO-
MOJICKYJIAPHOI'O YUCHUS, 3dKOHA ABoraszo

1.5

OIIpCACIIATL BAJICHTHOCTb aTOMOB 2JICMCHTOB B 6I/IH8.pHLIX COCAMHCHHUAX

1.6

KJIacCU(UIIUPOBATh XUMHUYECKUE peakiuy (110 YUCIy W COCTaBY YYacTBYIOIIUX
B
PEaKIMHU BEIIECTB, IO TeIIOBOMY 3 dekTy)

1.7

BBIYHCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIPDHYHO MAaCChI BEIICCTB

1.8

BBIUHCIISTH MACCOBYIO JIOJIFO XUMUYECKOTO 3JIeMEHTa 0 (opMyJie COETUHEHHUS,

1.9

BBIYUCIIATE MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPEC

1.10

NPUMEHATh €CTECTBEHHO-HAyUHblE€ METOABI IO3HAHWs - HAOIIOJCHUE,
U3MEPEHUE,
MOJICIMPOBAaHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBI)

ITo Teme: «BaxkHeiinme NMpEeaACTABUTEC/IN HECOPIraHUIECCKUX BEIIECCTB»

2.1

PaCKpbIBATE CMBICII OCHOBHBIX XMMHUUYCCKHX TOHSTHMH: OKCHJ, KHCJIOTa,
OCHOBaHHUE, COJIb

22

OTIpeNeNATh TMPUHAUICKHOCTh BEIIECTB K OMPEICNEHHOMY KJIACCy COEIMHEHHM
o hopmyiam

23

KJ'IaCCI/ICbI/IHI/IPOBaTI) HCOPraHNM4YCCKUEC BCIICCTBA

24

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIast OMHCaHKE

pUMepaMu MOJIEKYJISIPHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIHIA

2.5

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kauye€CTBEHHOTO
COCTaBa,
BO3MO’KHOCTH IPOTEKAHMS] XUMUUYECKUX MTPEBPAIICHHI B PA3JIMYHBIX YCIOBUSIX




2.6 ClIeZIoBaTh MpaBHUJaM TOJBb30BAHUS XUMHUYECKOW TOCYAOH U 1abopaTOpHBIM
000pyIOBaHUEM, a TaKXKe IMpaBHIaM OOpaIlleHHs C BELIECTBAMHU B COOTBETCTBHUHM C
HHCTPYKIUSAMU 110  BBIIIOJIHCHUIO na60paTopHI>1x XUMHUYCCKHUX  OIIBITOB IIO
MOJIYYCHUI0O M COOMpaHHWIO Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENCIEHHOM MacCOBOM JOJEH pPACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBAaTh M  IPOBOJUTh XMMHUYECKME HKCIEPUMEHTHI IO
pacro3HaBaHUIO PacTBOPOB LLIEN0YEN U

KHCJIOT C IIOMOIIBI0 HHANKATOPOB (JIaAKMYC, GeHONPTATICHH, METHIIOPAHXK U JPYTHUE)

2.7 MIPOBOJUTH PACUYETHI IO YPaBHEHUIO XUMUUECKOU peaKIiu

3 I[Ho Teme: «Ilepuoamueckuii 3axkoH u Ilepuoguyeckasi cucTeMa XMMHYECKHUX
iemenToB .M. MenaeneeBa. CrtpoeHue aroMoB. XHMHYECKAsi CBS3b.
OKHCIHUTEJbHO-BOCCTAHOBUTE/ILHBIE PEeAKINID)

3.1 pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX IMOHATHH: SAPO aToOMa, JIEKTPOHHBIN
CJIOM aToma, aToMHas OpOMTajb, PaAUyC aTOMa, XMMHMYECKas CBsS3b, HOJSpHAs U
HEIOJSIPHAsE  KOBAJICHTHAsl  CBA3b, JJIEKTPOOTPULIATEIIBHOCTh, HMOHHAsl CBS3b,

WOH,
KaTHUOH, aHHOH, CTETICHb OKHCIICHUS

3.2 KJIaCCH(PUIIUPOBATH XUMUUECKHE IICMEHThI

33 OMUCHIBATh M XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuonnyeckoit

CUCTEMBI XHUMHUYECKUX DJICMEHTOB: pa3lindarh MOHITHs «rjaBHas moxarpymma (A-
rpynmna)» u
«oboynas noarpynmna (b-rpymma)y, «maibie» U «00JIbIINE) MEPUOTbI

34 packpeiBaTh cMmbicn Ilepuomunueckoro 3akona /.M. Menpaeneena:
JIEMOHCTPUPOBATh

MMOHUMaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT UX
nosnoxenus B [lepuoanueckoil cucreme

3.5 COOTHOCUTh 0003HA4Y€HHUs, KOTOpble MMEITcs B Tabmuie «llepuonnueckas
cucTeMa
xuMudeckux anemeHtoB (.M. MenzaeneeBay ¢ UUCIOBBIMHU
XapaKTepUCTUKAMHU

CTPOCHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsAl sjpa, oOIee YuCIo
AIIEKTPOHOB U PACIPEICTICHUE UX M0 SJIEKTPOHHBIM CII0SIM)

3.6 OTIpENIeNATh CTENEHb OKUCIIEHHS DJIEMEHTOB B OMHAPHBIX COSMHEHUIX
3.7 ONpeAeNiTh BHUJI XMMHUYECKON CBs3M (KOBaJIEHTHass U HOHHas) B
HEOPraHUYECKUX
COEIMHEHUSX

NepeueHb (KoguduKkaTop) nposepaembix B peaepanbHbIX U PErMOHANbHbIX
npoueaypax oueHKU KauectBa 06pa3oBaHUA 3/1EMEHTOB COAEPKAHUA MO XMMUU

Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHUS

1 IlepBoHaya/ibHbIE XUMUYECKHE MIOHATHSA

1.1 [Ipeamer xumun. Ponb XuMUK B KHU3HM 4eloBeKa. XUMHs B cUCTeMe Hayk. Tena
n
BenlecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSTHUE

1.2 ITonatue o Merodax IO3HAHUI B XUMHUH. YHCTBIE BeleCTBA U CMECH.
Crioco0bI
pazzieNIeHus CMecei

1.3 ATOMBI ¥ MOJEKYJIbI. XUMHUYECKHE dJeMeHThl. CUMBOJIBI XUMHUYECKHUX
9JIEMEHTOB.
[IpocThie U C0XKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE

14 Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB.

3aKoH IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTEIbHAS aTOMHAs

Macca. OTHocHUTEIIbHas




MOJICKYJIApHasA Macca. MaccoBas J0JIA XUMHYCCKOTI'O 3JIEMCHTA B COCJMHCHU

1.5

KonunuectBo BemectBa. Monb. MossipHast Macca. B3auMocBsI3b KOJIMUYECTBA,
Macchl U yMclia CTPYKTYPHBIX €IUHMIl BewlectBa. Pacuérel mo dopmynam
XUMHUYECKUX

COCAMHEHUN

1.6

DuU3NYECKUE U XUMHUYECKHUE SIBJICHHS. XMMHUYECKas peakuus U €€ MpU3HAKH.
3aK0H COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKUe ypaBHeHUs. Kinaccudukarus
XHMHYCCKUX

peakiuii (CoeTMHEHUs], pa3JI0KEHUs, 3aMeIeHH s, 0OMEHa)

1.7

XHMMHUYECKUH HKCIIEPHUMEHT: 3HAKOMCTBO C XUMHYECKOH ITOCYJ0M, C IMpaBUIaAMH
pabotel B nmaboparopum W npuémamu  oOpamieHus ¢ J1ab0paTOPHBIM
o0opy/joBaHHEM, HW3Y4YCHHE U ONHCaHHE (U3MYCCKUX CBOKMCTB  00pa3IioB
HEOPraHMYECKUX BEIIECTB, HaOmoneHue (u3ndeckux (TUIaBJICHUE BOCKa,
TassHUE

JbJa, pacTUpaHUE caxapa B CTYIKE, KUIIEHUE U KOHACHCAIUS BOJAbI) 1 XUMUYECKUX
(ropeHue CcBeuyH, NPOKAJIMBAaHHE MEJHOH IPOBOJIOKH, B3aUMOJCHCTBHE Mella
c

KHUCIIOTOM)  sIBIIeHWH, HAOJIOJeHHWEe W OMNHCAHHE MPHU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakuui (pa3ioXeHHe caxapa, B3aUMOJIEHCTBHE CEpHOMl KHMCIOTHI C
xjopunoMm Oapus, pasnoxkenue ruapokcuaa wmenu(ll) mnpu  HarpeBaHuu,
B3auMojieiicTBue kene3a ¢ pactBopom comu  wmenu(ll), wm3yuenume crocoOoB
pa3zeneHuss cmeced (C TMOMOIIbIO MarHuTa, (UIBTPOBaHWE, BbIIAPUBAHUE,
TUCTWUIALMS, Xpomarorpadus), NpoBeIeHHE OYHCTKA MOBAPEHHOW  COIH,
HAOMO/ICHUE M OINUCAaHUE PEe3yJIbTaTOB IPOBEICHUS

OIbITa, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAcChl, CO3JJaHUE MOJIETIEH MOJIEKYI
(IapoCTepIKHEBBIX )

Baskneimue npeacTaBuTe M HEOPraHMYECKAX BELLECTB

2.1

Bozayx - cMmech razos. Cocra Bo3nyxa. Kuciopos - 21eMeHT U IPOCTOE BELIECTBO.
Haxoxnenne kuciopona B npupojie, GU3n4ecKrne 1 XUMUIECKHUEe CBONCTBA (peakiiuu
ropenusi). Oxcunpl. [Ipumenenune kuciopoga. CrocoObl MOMyYeHUsT KHCIOPOAa B
naboparopur W TnpombluieHHOCcTH. Kpyrosopor kucnopoga B npupose. O30H

AJJIOTPOITHAA MOI[I/I(I)I/IKaLII/I}I KHCJI0poJa

22

TemoBoil 3¢(pekT XUMUUECKON peakluH, TEPMOXUMUYECKUE YPaBHEHMS, IK30- U
DHAOTEPMAUYECKNE peakuuu. TOIUMBO: yrojlb W METAaH. 3arps3HEHUE
BO3/1yXa,

YCWJICHHE MapHUKOBOTO d(pdekTa, pazpylieHrne 030HOBOTO CII0s

23

Bonopon - snmement u mpocroe BemecTBo. HaxoxkaeHue Boaopoaa B IPHUPOJE,
¢buznyeckue U XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI osyueHus. Kucnotel
u

COJII

24

MonspHblii 06bEM ra3oB. Pacuérbl Mo XMMUYECKHM ypaBHEHUAM

2.5

®dusnyeckue cBoicTBa BoAbl. Boga kak pactBoputens. PactBopel. HacellieHHbIE 1
HEHACBIIIEHHbIE PAcCTBOPHI. PacTBopuMOCTh BemecTB B Bojae. MaccoBas 10Jist
BEII[ECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOJbl. OcHOBaHUs. Poib pacTBOpoB B
npuponae U B OKW3HM denoBeka. KpyroBopoT Boabl B MpUpPOJE.
3arpsi3HeHue

NpUPOIHBIX BoJ. OXpaHa M OYMCTKA MPUPOJIHBIX BOJ

2.6

Knaccudukanust Heopranmdeckux coenuaennii. Oxcupl. Kimaccudukamnmsi okCuaos:
coneoOpa3yomue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEepHbIE) U HECoIeo0pa3yroIue.
Homenknatrypa okcugoB. ®Pu3nyeckue W XUMHUYECKHE CBOWCTBA OKCHJOB.
ITony4yenue

OKCHJIOB




2.7

OcHoBanms. Knaccudukarnuss oCHOBaHMIA: MIENOYM W HEPACTBOPUMBIC

ocHOoBaHMs. HomMeHkiatypa ~ ocHoBaHuil. ®Dusznyeckue U XUMHUYECKUE
CBOMCTBAa OCHOBAHUM.

ITonydyenne OCHOBaHUU

2.8

Kucnorel. Knaccubukanus kucmor. Homenkmarypa kucnor. ®usnueckue
u

XUMHAYECKHME CBOMCTBAa KHUCIOT. Psan axktuBHoctH MertawioB H.H.
Bbexerona.
ITonydenue Kucaot

29

Comu. Howmenkmarypa coseid. ®Pu3MYeCKMEe M XUMHUYECKHE CBOWMCTBA
coJeil.
ITonydenue coneit

2.10

I'eHeTmueckas CBA3b MECXKAY KilaCCaMHU HCOPraHMYCCKHX CO@I[I/IHGHI/Iﬁ

2.11

XUMHYECKUN IKCIIEPUMEHT: KaueCTBEHHOE ONpEIeTICHUE COJIEpKaHusl KUCIopoa B
BO3/yX€e, MOJTy4YeHHe, coOupaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB KUCIOPOJA,
HaOJIOJICHUE B3aUMOJCHCTBUS BEIIECTB C KHCIOPOJIOM U YCJIOBHS BO3SHHUKHOBEHUS
U TpeKpalieHus ropeHus (moxapa), O3HaKOMJIEHHE ¢ oOpa3liaMu OKCHAOB U
ONHUCaHUE UX CBOMCTB, MOJy4eHUE, COOUpaHue, paclio3HaBaHUE U U3YUCHUE CBONCTB
BojJlopoaa (ropeHme), B3aumojielicTBue Boaoponaa ¢ okcuaom meau(Il) (Bo3moxkHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), HAOIIOACHHE O0pPa3IOB BEIIECTB KOJIUYECTBOM
1 Momb, wuccrnenoBaHUE OCOOEHHOCTEH pAacTBOPEHHUS BEIIECTB C Pa3IUYHON
pacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM J0Jei
pacTBOPEHHOIO BEIIECTBA, B3aWMOJCWCTBHE BOJBI C MeTaulaMd (HATpHUEM U
KaJIbIIeM) (BO3MOKHO MCIOJIb30BAaHKE BHIEOMATEPHAIIOB), OTIPEICIICHUE PACTBOPOB
KUCIOT M IIeJo4Yel C TIOMONIbI0 HWHIMKATOPOB, HCCIEAOBaHHE O00pasloB
HEOPraHKYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJACHUE M3MEHEHHUS OKPacKu
WHAMKATOPOB B PAacTBOpPax KUCJIOT U IIeNouei, U3yuyeHUue B3aUMOACHCTBUS OKCHIA
memu(ll) ¢ pacTBOpoM CepHOW KHCIOTHI, KHUCIOT C MeETaIaMH, pPeaKIui
HEWUTpanu3aluy, IOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJIHOTO
MeTajula JPYruM M3 PacTBOpPa COJIA, PEIICHHE AKCTIEPUMEHTATbHBIX 3a/1a4
no TtemMe «Baxneinmme — Kiaccel

HEOPraHUYECKUX COEIMHEHUIN

Hepuoauyeckuii 3akoH u Ilepuoanyeckass cucreMa XuMHYECKHX 3JIEeMEHTOB
J.A. MenpeneeBa. CTpoeHne  aTOMOB. Xumnyeckas CBA3b.
OKHCINTEIBbHO- BOCCTAHOBHUTEJIbHbIC PeAKIIUN

3.1

[lepBble MONBITKH KiIacCU(UKALMKA XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O
rpynmnax cXOoAHbIX 9JIEMEHTOB  (ILEJIOYHbIE "

I1E€JI0YHO3EMEIIbHBIE MeTaJlIbl, raJoOreHbl,
MHEPTHBIE ra3bl). NEMEHThI, KOTOpble 00pa3yroT aM(pOTEpPHbIE OKCUJIBI U
THJIPOKCUBI

32

Ilepuoanueckuii 3akoH. llepumoamyeckas cucrema XuMu4ecKHX 3neMeHTOB J[.H.
MenneneeBa. KoporkomepuoaHass u jaiuHHONIepuoaHas ¢opmbl [lepronsueckoi
CUCTEMBI XUMHUUECKUX 3JIEMEHTOB JI.1. Menneneena. [Tepuonsr "

TPYIIIIBL.
Pu3NUeCKuil CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB IIEPHO/IA U TPYIIIBI JJIEMEHTA

3.3

Crpoenue aromoB. CoctraB aromMHbIx sigep. WM3orombl.  DIEKTPOHBI.
Crpoenue

AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XMMHYECKUX AJIEMEHTOB

ITepuonnueckoit

cuctembl J[.MI. MenneneeBa. XapakTEepUCTUKA XUMHYECKOTO »JJIEMEHTA IO
ero nosioxkeHuto B [lepuoanueckoii cucreme JI.1. MenneneeBa

34

3aKOHOMEPHOCTH  M3MEHEHUsI  paguyca aTOMOB  XHUMHUYECKHX  3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB IO TPyNIlaM U MepuojaM. 3HaAYCHUE
Ilepuoauueckoro 3akoHa u Ilepuonnueckod CUCTEMBI XUMHYECKHX 3JIEMEHTOB
JUIS. pa3BUTHUSL HAYKU U

npakTuku. JI.11. Mennenees - yd4€HbIN U rpakTaHUH




3.5

Xumuueckass  cBs3b.  KoBaneHTHas  (@ONisipHass U HENOJISIpHAs)
CBSI3b.
DNEeKTPOOTPUIATETbHOCTh XMMUYECKHX 31eMeHTOB. MloHHas CBSI3b

3.6 Crenenp okucieHusa. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporiecchl
OKHUCJIEHUA U BOCCTaHOBIIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIN
3.7 XUMHYECKUH IKCIIEPUMEHT: U3YYCHHE 00pa3IOB BEIIECTB METAJIJIOB M HEMETAJLIOB,

B3aMMO/JICVCTBUE THAPOKCUIA IMHKA C PACTBOPAMU KUCJIOT U LIEJIOYEH, IPOBEICHUE
ONBITOB,  WUIIOCTPUPYIOUIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuui

(ropeHue, peakiuu pa3aoKeHus, COeTMHEHNs)

MepeyeHb (KoguduKaTop) nposepaemMbix TpeboBaHUI K pe3yabTaTam ocBoeHua OOM 000 B

depepanbHbIX M perMoHanbHbIX NPoLEeAypPaxX OLEHKU KauecTBa o6pasoBaHua

no xmmuu

9 T Knacc

Kon

IIpoBepsiemble npeaMeTHbIE pe3yabTaThl ocBoeHuss OOII OO0

ITo TeMe: «BenecTBo 1 XUMHYECKAS pe€aKkuus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IIOHATHH: PACTBOP, AJIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, IEKTPOJIUTUYECKAs JUCCOLUALUSA, PEeaKIMU HOHHOro oOMeHa,
KaTaJIn3aTop, XMMHUYECKOE DPABHOBECHE, OOpaTHMble W HEOOpaTUMbIC pEaKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUH,  OKHUCIUTEIb,  BOCCTaHOBMTEIb,
OKHCJICHME U BOCCTaHOBJIEHUE, aJUIOTPOIUs, aM(pOTEpHOCTb, XUMHYECKasl CBS3b
(KOBaJIeHTHasl, MOHHAas, MeTaJIMYecKas), KpUCTaJuIMyecKass peTérka, CILIaBhl,
CKOPOCTh XUMHUYECKOW peaKuu

1.2

HIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHUMHYCCKUX HOHATHUA U IMPUMCHATH
9TU NIOHATHUS IPU ONMMCAHUHN BEHICCTB U UX HpCBpaIIIeHI/Iﬁ

1.3

COCTaBJIATh YPABHEHMSI DJIEKTPOJUTHUECKON TUCCOLMALIUN KUCIIOT, IEN0YeH U
coJsied, TIOJIHBIE U COKPAIIEHHBIC YPAaBHEHUS peakliiii HOHHOTO OOMeHa

1.4

PacKpBIBaTh CYHUIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKIHA
MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajlaHca 3TUX peaKkuui

1.5

IIPOBOAMTH PACYETHI 10 YPABHEHUIO XUMHUYECKON peakuu

ITo Temam: «HeMeTa/uIbl U MX COeAMHEHHU» H «MeTauIbl H X COeTUHEHU»

2.1

XapaKTCpU30BaATh (OHI/ICBIBaTB) O6IJ_II/Ie )51 CHCI_II/I(i)I/ILIeCKI/Ie XHUMHYECKHE CBOMCTBaA
IMPOCTBIX M CIIOKHBIX BCHICCTB, IMIOATBECPIKAAA OIMMUCAHUC TPUMEPAMU MOJICKYJISAPHBIX
N MOHHBIX ypaBHeHI/IP’I COOTBCTCTBYIOIINX XUMHYCCKHUX peaKLII/Iﬁ

22

COCTaBJIATh YPAaBHEHHUsI PEAKLHUM, MOATBEPKIAIOIIMNX CYLIECTBOBAHUE
T€HETUYECKOU
CBSI3M MEXY BEIIECTBAMM PA3JIMYHBIX KJIACCOB

23

MMPOTrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTHU
MMPOTCKAHUA XUMHNYICCKUX HpeBpaH_[CHI/Iﬁ B PA3JIMYHBIX YCIIOBUSAX

24

cleoBaTh IpaBWJIaM IIOJIb30BAHUS XHMHUYECKOW TMocyaod u J1abopaToOpHBIM
00opyOBaHUEM, a TaK)Ke MpaBUJIaM OOpAIlIEHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU 10 BBITIOJTHEHHIO Ja00PAaTOPHBIX XUMUYECKHUX OIBITOB 10 MOJTY4YEHHUIO
u

COOMpPaHUIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YTTIEKUCIIOTO ra3a)

25

MPOBOJIUTh PEAKIIMH, MOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3IMUHbIX
BEIIIECTB: PACIIO3HABATh OMNBITHBIM MYTEM XJIOPHA-, OpOMHUA-, MOIUI-, KapOOHAT-

, ¢ocdar-,

CHJIMKaT-, Cy.]'II:(baT-, TUAPOKCUA-UOHBI, KAaTHOHBI aMMOHMS, HWOHBI




M3Y4EHHBIX METAJIJIOB, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX
HEOPraHWYECKHUX BEIIECTB

3 ITo Teme: «XuMMSI M OKPYKAKOIIAS CPEAA)

3.1 packpbIBaTh CMBICI OCHOBHBIX xumudeckux nonaruii: [IJIK Bemecrtsa;
KOppo3us
METAJUIOB

32 IIPUMEHATH OCHOBHBIE OIlEpALlUU MBICIUTENBHOU IEATEIbHOCTH - AaHAJIU3 U CUHTE3,

cpaBHEHHE, 0000IIeHNe, CHCTEeMAaTH3allui0, BBIABICHHE MPUYHMHHO-CIIEICTBEHHBIX
CBSI3€M - JJISI U3YYEHHSI CBOWCTB BELIECTB M XMMHUUYECKUX PEAKIMUU; €CTECTBEHHO-
Hay4YHbIE METOJbl TO3HAHMS - HAOJIOJIEHHe, W3MEpPEeHHue, MOJICITMPOBAHHE,
AKCIEPUMEHT

(peanbHBIN U MBICIICHHBIH)

MepeueHb (KoanudpukaTop) nposepaembix B peaepanbHbIX U PerMOHaNbHbIX

npoueaypax oLeHKN Kauectsa 06pa3oBaHUA 3/1IeMEHTOB CoAepKaHUA No
XMmum

Kon

[IpoBepsieMblii 3JIEeMEHT COIEPIKAHUS

BeinecTBo 1 XuMnuyeckast peaxkuus. HOBTOpeH]/Ie

1.1

Ilepnonnueckuilt 3akoH. llepuoguyeckas cucreMa XUMHUYECKHX 3jeMeHTOoB JI.U.
MenneneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPDHOCTM B WM3MEHEHUM CBOIMCTB
XUMUYECKHUX JJIEMEHTOB IEPBBIX TPEX MEPHOAOB, Kaluus, KalblUusid M HX
COE€IUHEHUI B

COOTBETCTBUU C IIOJIOKEHHUEM 3JIEMEHTOB B [leproandeckoil cucreMe U CTpOeHUEM
UX aTOMOB

1.2

CrtpoeHue BelecTBa: BUJbl XUMUYECKON CBSI3U. THUIBI KPUCTAIUIMUECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUINA KPUCTAINIMYECKOM PEETKA U BUAA
xumuueckon cBsa3u. Kiaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB
(MexyHapoJHas M TpUBHAJIbHAS). XUMHUYECKHE CBOICTBA BELIECTB, OTHOCSIINXCS
K

pasinyHbIM ~ KJIacCaM  HEOPraHMYECKUX  COCAVHEHUM, TIEHETHYeCKas  CBA3b
HEOPraHNYECKUX BEIECTB

1.3

Knaccugukanus XUMHUECKUX pEaKUUH MO pPa3IMYHBIM HpU3HAaKaM (10 4YUCIy U
COCTaBy Y4YacTBYIOIIMX B pEaKlUU BEIIECTB, MO TemioBoMy 3ddexty, 1o
U3MEHEHMIO CTENeHEeH OKHCICHMS XHMHYECKUX AJIEMEHTOB, IO OOpaTUMOCTH, IO
YUaCTHIO KaTalu3aTropa). DK30- U SHAOTEPMHUYECKHE PEaKIMH, TEPMOXUMHYECKHE
YpaBHEHMUSL.

IToHsITHE O CKOPOCTH XMMHUUYECKOW pEAKLINH

14

[TonsiTue 00 oOpaTMMBIX M HEOOPAaTUMBIX XUMHUYeCKUX peakiusx. [lonstue o
TOMOTE€HHBIX M TE€TEpOreHHbIX peakuusax. lIoHATHE O XMMHUYECKOM PpaBHOBECHUHU.
@akTophl, BIMAIOIMIME HA CKOPOCTb XHMHUYECKOM pEaKIUM U TOJOKEHUE
XUMHUYECKOTO

paBHOBECHSI

1.5

OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH, JJIEKTPOHHBIN OamaHc

OKHCJIMTEIbHO- BOCCTAHOBUTEIIBHOW — PEAKIINH. CocraBneHue ypaBHEHHI
OKHCIIUTENLHO-

BOCCTAaHOBUTENIBHBIX PEAKINI C UCIOIH30BAHIMEM METO/Ia JIEKTPOHHOTO OasiaHca




1.6

Teopust >MEKTPOTUTHUECKOM JUCCOIMALIMKM. DJIEKTPOJIUTHI M HEIJIEKTPOIUTHI.
Katnonbl, aHnoHbl. MexaHW3M AUCCOIMALIMM BEIIECTB C pPa3MYHBIMU BHIAMHU
xumMudeckor cBsi3u. Crenenb auccoruanuu. CuiabHBIE W ClHa0ble AJIEKTPOJIUTHL.
Peakiun moHHOTO OOMEHa. YCIOBHS MPOTEKAaHUS pEeaKIMii HMOHHOTO OOMeEHa,
IIOJIHBIE M COKpAalll€HHbIE MOHHbIE YpaBHEHMsI peakuuid. CBolicTBa  KHUCIIOT,
OCHOBAaHMH U COJIeHi B CBeTe

MPEJICTABICHUA 00 JIEKTPOIUTUYECKON aucconuanuu. KadyecTBeHHbIE peakiny Ha
noHkbl. [TonsATHE O THApOIK3E cosei

1.7

XUMUYECKUN IKCIEPUMEHT: O3HAKOMIIEHUE C MOJEJSMU KPUCTAJUTMYECKHUX
pELIETOK
HEOPraHMYECKUX BEUIECTB - METAIJIOB U HeMeTauioB (rpaduTa U anMasa),
CJIOKHBIX

BEUIECTB (XJIOpUJA HATpUs); MCCIEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XMUMHYECKOH
peakuuu oT BO3JICHCTBUS pa3IMYHBIX (bakTopoB; HcCIe0BaHUE
AJIEKTPOIIPOBOAHOCTA PAcCTBOPOB  BEIECTB, IpOLECCa JAUCCOLMALMM  KHUCIOT,
niesioue M cojeil (BO3MOXHO HCIOJIb30BaHUE BHUIEOMATEPUAJIOB); IMPOBEACHUE
OMBITOB, WJUIIOCTPUPYIOIIMX MPU3HAKK IPOTEKAHUSA pPEAKLUl HOHHOro oOMeHa
(oOpazoBaHue oOcajaka, BbIIETICHHE Trasza, 00pa3oBaHUE BOJbI);  OMBITOB,
WUIFOCTPUPYIOIUMX  MPUMEpPbl  OKUCIMTEIBHO- BOCCTAHOBUTENIBHBIX PEaKLUN
(ropeHue, peakuu pasIoKEHUs, COCJAMHEHHUS); pAacClO3HABAaHUE HEOPTaHUYECKHX
BEILIECTB C IIOMOIIBIO KAaYECTBEHHBIX PEAKLUN Ha

VOHBI; PELICHUE SKCIIEPUMEHTAIIBHBIX 33124

HeMeTa/1bl M UX COeIMHEHUS

2.1

OO0mast xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHHe U (PHU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB -
rajoreHoB. XHUMHUYECKHE CBOWCTBA Ha IMpuUMepe XJopa (B3aUMOJCUCTBUE C
MeTallJlaMH, HeMeTa/llaMu, Mienodamu). XJopoBojaopoa. ConsiHas KHUCIOTa,
XUMHYECKHE CBOMCTBA,

nojy4yeHue, npuMmeHeHue. JlelicTBue xJiopa M XJIOPOBOAOPOAA Ha OpraHU3M
yenoBeka. BakHel e XJI0puabl ¥ MX HAXOXKACHUE B MPHPOJIE
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OOmas xapaktepuctuka 5s1eMeHTOB VIA-rpynmbel. OcoOGEHHOCTH — CTpOEHHS
aTOMOB, XapakTepHble cTeneHH OKucieHus. CTpoeHue U (uU3NYECKUE CBOMCTBA
IPOCTBIX BELIECTB - KUCIOPOJa U cepbl. AIIIOTPOITHbIE MOANU(DUKALIMN KHUCIOPOia U
ceppl. XuMHUeckue cBoicTBa cepbl. CepoBomopon, cTpoeHue, (usnyeckue u
XUMHUYECKHE CBOMCTBA. OKCHABI Cepbl KaK NPEICTaBUTENIN KHUCIOTHBIX OKCHIOB.
Cepnas kucnora, pusnueckue 1 XMMHUYECKHe CBOWCTBA (001Me KaK MpeCTaBUTENs
Kjlacca KHCIOT U crenududeckue). XUMUYECKHE pEeakIMM, JeKalllue B OCHOBE
MPOMBIIIIEHHOTO crocoba moiydyeHus cepHol kucnotbl. [lpumenenue. Conn
CepHON KHUCIIOTHI, KAYeCTBEHHAs peakuus Ha cyiabdar-uoH. HaxoxaeHue cepsl u eé
COCIMHEHUN B Impupofe. XHUMHUYECKOE 3arps3HEHHE OKpYXKaroleHd cpeasl
COCMHEHUSMH  cepbl  (KUCIOTHbIE  JOXAM, 3arps3HeHHe  Bo3ayXa H
BOJIOEMOB),

CIoco0BbI €ro NPeI0TBPAIICHUS
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OO0mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHbIE CTEMEHW OKHUCICHHS. A30T, paclpoCTpaHEHHE B MPHUPOJE,
dbusznueckne U XUMHYECKHe cBOicTBa. KpyroBopot azorta B mpupojae. AMMHAK, €ro
q)HSI/I‘IeCKI/Ie U XUMHUYCCKUC CBOﬁCTBa, nonyquI/Ie nu HpI/IMeHeHI/Ie. COJ'H/I aMMOHUNs,
ux

q)HSI/I‘IeCKI/Ie U XUMHUYCCKUC CBOﬁCTBa, HpI/IMeHeHI/Ie. Ka’—IeCTBeHHaSI peaKHI/IH Ha
MOHBl aMMOHUS. A30THas KHCIOTa, €€ TOoJydeHue, (PU3NYECKUe U XUMHUYECKHE
CBOMCTBA

(oOme Kak MpeacTaBUTENS Kiacca KUCIOT M creuuduyeckue).
Hcnonp30BaHue HUTPATOB W COJIEH aMMOHHMS B KadeCTBE MHHEPATBHBIX
ynoOpeHuit. XuMuueckoe

3arpsA3HCHNE OKPYXKAIOIMIEH Cpefpl COEAMHEHMSIMH  a30Ta  (KHCIOTHBIC




JIO’K]TU, 3arpsi3HEHUE BO3]1yXa, TOYBBI U BOJOEMOB)

24

®dochop, ammorponHbie Moauduranuu ¢docdopa, (U3MUECKHE H XUMHUUYCCKHE
coiictBa. Oxcun dochopa(V) u pocdopnas kucnora, Gu3nvYeckue U XUMUIECKHE
CBOJICTBA, MOJTyYCHHUE. Hcnonp3oBanue docdaros B Ka4yecTBe
MHUHEPaIbHBIX

ynoOpeHuit
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O6mas xapaktepuctuka d31eMeHTOB I[VA-rpymmbl. OCOOEHHOCTH — CTPOSHHS
aTOMOB, XapaKTepHbIE CTENCHH OKUCIICHUS. YTJEepo/, alFIOTPOIIHbIE MOAU(DUKAIIH,
pacrpocTpaHeHue B MpUpoje, (HU3NYeCKHe W XUMHUYECKHE CBOWCTBA. AJCOPOIHS.
Kpyrosopor yraepoma B mnpupoge. Okxcunabl yriepojga, HuX (usnueckue u
XUMHUYECKHE CBOMCTBA, IEHCTBUE HA KUBBIE OPraHU3MBI, I0YYEHHUE U IPUMEHEHHUE.
DKoJoruveckre MpoOsieMbl, CBs3aHHBIE ¢ oOkcuaoM yriepona(lV); rumotesa
r1006aMbHOr0 MOTEIUICHUs KJIMMaTa; MapHUKOBBIN 3 deKT. YTonbHas KUCIOoTa U e
coy, ux ¢u3nvyeckue W~ XUMHYECKHE CBOMCTBAa,  NOJY4YCHHE W
MIPUMEHEHHE.

KavecTBeHHast peakuus Ha KapOOHAT-HOHBI. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIJICHHOCTH U CEJILCKOM XO03SHCTBE

2.6

[lepBoHavanbHble MOHATUS OO0 OPraHUYECKUX BEHIECTBAX KaK O COEIUHEHMSIX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ITaHOJ, INIMLEPUH, YKCYCHAsl KUCIIOTA).
Ux cocraB u xumuyeckoe crpoeHue. [loHsTHE O OHUONOrMYECKH BaXKHBIX
BEIIIECTBAX:

KUpax, Oenmkax, yrieBoJax - M HMX POJM B JKU3HU 4YelOoBeKa. MarepuaibHOe
€IMHCTBO OPTraHUYECKUX M HEOPTaHMYECKUX COCAMHEHUN

2.7

KpemHuii, ero gu3nueckue ¥ XUMHYECKUE CBOMCTBA, MOJYYCHHE W MPUMCHCHHE.
CoenuaeHuss KkpeMHus B mpupoae. OOmme mpencraBieHuss 00  OKCHIE
kpemausa(IV) u kpemHueBo# kuciore. CHIMKATBl, UX HUCIOIB30BaHUE B OBITY,
MEOUIINHE, HpOMI)IIHJ'IeHHOCTI/I. Ba)KHeI\/'IHH/Ie CTpOI/ITCJ'H)HI)Ie MaTepI/Ia.]'IBI:
KepaMuKa, CTEeKIIO,

1eMeHT, ©OeToH, kene300eToH. [IpoOmembl  0Ge30macHOTO  MCIOJIb30BAHUS
CTPOMTENBHBIX MAaTEPUAJIOB B MOBCETHEBHOMN JKU3HU

2.8

XUMHUYECKUH OKCIIEPUMEHT: U3y4eHHe OOpa3loB HEOPraHWYEeCKHUX BEIIECTB,
CBOWCTB COJISIHOM KHUCIJIOTBHI; TNPOBEJCHME KAayeCTBEHHBIX peaKIUil Ha XJIOpHI-
WOHBI W HAONIOZEHWE TPU3HAKOB WX TPOTEKAaHUsS; OIBITHL, OTPAKAIOIINE
¢u3nueckue U XHMHUYECKHE CBOWMCTBA TaJOr€HOB M MX COEIMHEHUH (BO3MOXKHO
UCIIOIb30BaHUE

BUJICOMaTEpHAJIOB); 03HaKOMJIEHUE c oOpa3uamu XJIOPUJIOB
(rayloreHu10B);




O3HaKOMJICHHE C 00pa3laMu cepbl U €€ COeAMHEHUSMH (BO3MOXHO HMCIIOIb30BaHHE
BHJICO- MaTEPHAJIOB); HAOJIOICHUE TIpoIiecca OOYIIMBaHUS caxapa IO JACHCTBHEM
KOHLICHTPUPOBAaHHOM  CEPHOM  KHUCJIOTHI; M3Y4CHME XHUMHUYECKMX CBOMCTB
pa30aBIeHHONH CEpHOM KHCIOTHI, TPOBEICHWE KAYECTBEHHOM peakuuu Ha
cynbdar-uoH u HaONIOAEHUWE TpHU3HAKa €€ MPOTEKaHMSA; O3HAKOMIIEHHE C
dbu3nYecKuMU CBOWMCTBaMH a3oTa, (Gochopa M UX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATEPUANIOB), 00pa3IiaMu a30THBIX U POCHOPHBIX YA0OpEHMIA;
noJlyueHue, coorpanue, paclio3HaBaHue U U3y4eHUE CBOMCTB aMMHUaKa; MPOBEJCHHE
Ka4eCTBEHHBIX pPEaKIUil Ha MOH aMMOHHS U (ocdaT- HOH ¥ M3yYCHHE MPHU3HAKOB
UX MPOTEKaHUsI, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEAbIO
(BO3MOXKHO MCII0JIb30BAaHUE BUJIEOMATEPHUAIIOB); U3y4eHUe Mojienen
KPUCTAIIMYECKUX pEETOK anmasza, rpaduta, (QymiepeHa; O3HaKOMJICHHE C
MPOIIECCOM  aNCcOpPOIMK  PACTBOPEHHBIX BEHICCTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MNPOTUBOTrasa; IMOJy4YeHHe, coOMpaHHe, paclo3HaBaHHE U H3Yy4CHHE
CBOWCTB YIJIEKUCIIOTO Ta3a; MPOBEACHWE KAa4eCTBEHHBIX pEakiuii Ha KapOoHAT- |
CUWJIMKAT-UOHBl U U3y4YCHHE NMPU3HAKOB HUX  MPOTEKaHHUS;  O3HAKOMIIEHHUE C
NPOAYKUUEH  CHIMKATHOM

MPOMBINIICHHOCTH; PEIIEHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Baxwueiimme
HEMETaJUIbl U UX COCTUHEHUS

MeTauibl M UX COeAMHEHNA

3.1

OOmiast xapakTepUCTUKAa XMMHYECKHUX 3JEMEHTOB - METaJIOB Ha OCHOBAaHMU HX
nonoxenuss B Ilepuonnueckol  cucremMe  XUMUYecKux — anemeHtoB  JI.U.
MenneneeBa n crpoenuss aroMoB. CTpoeHHne MeTajuloB. Meranyeckas CBA3b U
MeTaJIn4ecKas

KPUCTAJIIMYECKAsT pelE€TKa. DIEKTPOXUMHUECKUN Psiji HANPSKEHUH METaljIoB
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Ou3nuecKkue W XUMHYECKHE CBOWCTBA MeTauioB. OOmue crocoObl MOIydeHUs
MeTaiioB. [IOHATHE O KOPPO3UHM METAIIOB, OCHOBHBIE CHOCOOBI 3alIUTHI HX
oT

Koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B
OBITY ¥ TPOMBILIIEHHOCTH
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[Ilenouynsle MeTaybl: MoNOXkeHHE B [lepuoaudeckoll CUCTEME XUMHYECKHX
anemeHToB J[.M. MeHneneeBa; CTpOCHHME HMX aTOMOB; HAaxOXJEHUE B IPUPOJE.
dusnueckue M XMMHUYECKHE CBOicTBa (Ha mpumepe HaTtpus U Kanus). OKCHbI
n

TUAPOKCUABI HaTpuss W Kanusa. [IpuMeHeHMe IIEIOYHBIX METalIoOB U HX
COEIMHEHUN

3.4

[Ilenoyno3eMenbHbIE METa/UIbl MarHui M Kanbluil: IlojmoxeHue B

ITepunonnueckoit

cucreMe Xxumudeckux dneMeHtoB J[M. MeHnneneesa; cTpoeHHME UX
aTOMOB;

HaXO0XICHUC B MPHUPOAC. duzndeckrue U XUMHYECKIEe CBOMCTBA MarHusg M
KaJIbIIHsL.

Baxmwueiimme coeauHeHus KaiblMs (OKCHA, THAPOKCUI, coiH). KECTKOCTh BOJIBI
U criocoObl €€ yCTpaHeHHsI

3.5

AmoMuHui: nojoxkeHnue B Ilepronnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa; CTpOCHHE aTOMa; HaXOXKJICHUE B pupoje. Pusznueckue u
XHUMHYECKHE

CBOICTBa amoMUHUA. AMQOTEpHBIE CBOWCTBA OKCHJA WM THAPOKCUIA ATFOMUHUS

3.6

Kenezo: nonoxenue B [lepmoanueckoil cUCTEME XUMHUYECKHX HIIEMEHTOB
J.. Menneneena; CTPOCHHE aToMa; HaXO)KICHHE B MPUPO/IE.
XUMHUYECKHe cBoiicTBa kenme3a. Okcunbl, THApokcuabl u comu  kenesza(ll)
u xxene3a(lll), ux cocras, cBolcTBa U MOJTyUYEHHE

q




3.7

XYUMUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHHE C 00pa3iaMyd METaJJIOB U CIUIABOB, UX
bu3nYeCKUMHU CBONCTBAMU; U3yUEHHE PE3yIbTAaTOB KOPPO3UH METAIIIOB (BO3MOKHO
UCIIONIb30BAaHUE BUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJgplusi M HaTpus C BOAOH (BO3MOXHO HCIOJIb30BaHUE BHIEOMATEPUANIOB);
HCCIICIOBAHUE CBOMCTB KECTKOW BOJBI; MPOLECCA TOPEHUS Kee3a B KHCIOPOAE
(BOBMOXKHO  HCIIONIb30BaHME  BUAECOMATEPHANIOB);  NPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEAKIMi Ha MOHBI (MarHus, KaJlbLiUsl, aIFOMUHUS, ITUHKA, *kene3a(ll)
n okeneza(lll), memu(Il); HaOmomeHWE M OMHMCAHHWE IMPOIECCOB OKPAITUBAHUS
IJJaMEHU HOHAMU HATpUsA, Kaius W KaiblUs (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB); UCClIeoBaHHE aM(pOTEPHBIX CBONCTB THIPOKCH]IA AITIOMUHHUS U
TUAPOKCH/IA IIMHKA; PEIICHHUE IKCIEPUMEHTATBHBIX

3a/1a4 110 TeMe «BaxHel e MeTaJJIbl M KX COSIUHEHUS)

XHMHUS H OKPYKaIOIIasi cpena

4.1

HoBsie Matepuainibl 1 TexHonoruu. BemecTtsa U Matepuansl B MOBCEAHEBHOMN
JKU3HU 4YeJoBeKa. XUMHUsS U 3710poBbe. be3omacHoe MCmosib30BaHUE BEUIECTB U
XUMHYECKUX

peakiuii B ObITy. [lepBas moMoIbs Mpu XMMHUYECKUX 03KOTaX U OTPABJICHUSX

4.2

OCHOBBI 3KOJIOTUYECKOW I'PAMOTHOCTH. XHMHYECKOE 3arps3HEHHUE OKPY KAIOIIEH
cpeapl IIJIK. Ponp xumum B pemieHMH 3Kojoruueckux mnpooOnem. IlpuponHsie
UCTOYHUKU YTJIEBOJOPOAOB (yroib, MNPUPOAHBIA Ta3, HEPTb), MNPOAYKTHl HUX
nepepaboTKU, UX poJib

B OBITY U IPOMBILIIEHHOCTU
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XUMUYECKUH OSKCIIEPUMEHT: H3y4eHHe O0pasloB MarepuanoB (CTEKIO,
CIUTaBbI
METAJIJIOB, MOJMMEPHBIE MaTepPHAaIIb)

MNepeueHb (Koaudpukarop) nposepAaemMbiX TPe60BaHUIUK NpeaMETHbIM pe3yabTaTam
ocsoeHua 00N 000 ana nposeaeHua O3 no xumuun

Kox

IIposepsiembie TpeOoBaHNs K NPeAMETHBIM pe3dyJjbTaTaMm ocBoenust OOIT OO0

IIpeacrasienue:

1.1

0 TI03HaBaE€MOCTH SBJICHUH MPUPObI, HOHUMaHHE OObEKTUBHONW 3HAUMMOCTH OCHOB
XUMHYECKON HayKu KakK o00JIaCTU COBPEMEHHOTO €CTECTBO3HAaHMs, KOMIIOHEHTa
oOmiell KyJapTypsl M HPAKTUYECKOH JEATETbHOCTH 4YEJIOBEKa B  YCIOBHUSX
COBPEMEHHOTO

oOuiecTBa; MOHMMAHUE MECTa XUMHUU CPEIU JPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAaYyYHBIX MCTOJax IIO3HaHMHs, B TOM qucCJIC SKCIICPUMCHTAJIbHBIX
YMCHHUEC HCIOJIB30BATL MOICIN JIA 00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

b5

1.3

0o cdepax mnpodeccHOHATBEHON JEATEIBHOCTH, CBS3aHHBIX C XUMHCH W
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX XHUMHUYECKON
HayK{, YTO TIO3BOJUT OOYYaIOIUMCS paccMaTpUBaTh XUMHIO Kak cdepy cBoei
Oynymiei mpoeCCHOHAIBHOM —ACSATENHPHOCTH W CJAeJaTh OCO3HAHHBIM  BBIOOD
XUMHH Kak

npoUILHOTO IPEeIMETA MPHU MEePEX0Jie Ha YPOBEHb CPEIHEro 00IIero oopa3oBaHus

Baagenue cucreMoil XMMHYECKHX 3HAHMH H yMeHHE NPHUMEHATH
CUCTEMY XUMHYCCKHUX 3HaHl/II71, KOTOpasi BKJIIYACT:




2.1

BaXXHEUINME XWUMHUYCCKHUE TIOHATHI: XHUMUYCCKUU 9JICMCHT, aTOM, MOJICKYIJIA,
BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS W HEOJHOPOIHASI CMECh,
OTHOCUTCIIBHBIC aTOMHAA W MOJICKYJISIpHAAd MACChl, KOJIMYECTBO BCHICCTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIA 00bEM, OKCHJ, KHCIIOTa, OCHOBaHUE, COJb (CpEmHsIs),
XUMHUYECKasl PEaKIusi, PEaKIUU COCAMHCHUS, PEAKIHUU PA3JIOKCHUS, PEaKIUu
3aMeIIeHUsl, peakuuu oOoOMeHa, TerioBod A(P(GeKT peakiuu, 0dK30- H
SHIOTEPMUYECKUE PEAKIIUU, PACTBOP, MACCOBasl JOJIS XUMHUYECKOTO 3JIEMEHTa B
COCJIMHEHUH, MaccoBasi JIOJISl U MPOLCHTHAsT KOHIIEHTPAIHs BEIIECTBA B PacTBOPE,
AOpO aToMma, JJEKTPOHHBIM CJIOW aToMa, aTroMHas OpOUTalb, PAAUYC aroma,
BAJICHTHOCTh, CTEIIEHb OKUCIICHUS, XMMUYECKas CBS3b, AJIEKTPOOTPHUIATEIBHOCTD,
MoJrsipHad W HCIIOJIApHAass KOBAJICHTHASA CBA3b, MOHHAA CBA3b, MCTAJIJIMYCCKAA CBA3b,
KpUCTa/LTNYeCcKass peniérka (aroMHas, HOHHAs, METAUIMYecKas, MOJCKYIspHas),
HOH, KaTHuoH, AHUOH, QJICKTPOJIUT )51 HCAJICKTPOJINT, SJICKTPOJIUTHYCCKAA
JMCCOIMAIINS, PEAaKIIMd HWOHHOTO OOMEHAa, OKHCIHMTEIbHO-BOCCTAHOBHUTEIBHBIC
pEaKINU, OKUCIUTENb

U BOCCTAaHOBHUTEJIb, OKHCICHHE W BOCCTAHOBJICHUE, OJJIEKTPOJIH3, XHMHUYECKOE
paBHOBecHe, OOpaTHMble W HEOOpaTUMBbIE pEaKLUMHM, CKOPOCTb XHMHUYECKOU
peakiu,

katanuzarop, [1/IK, koppo3ust MeTaiios, CriiaBbl
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OCHOBOITOJIAralolue 3aKOHbI XWMHH: 3aKOH COXPaHEHHUsI MacChl,
MEPUOINUECKUN
3akoH /.M. MenpeneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaapo

23

TCOpUHU  XUMHUMU: ATOMHO-MOIJICKYJISIpHAA TCOpU:, TCOpHUA
BHeKTpOJ'II/ITI/I‘IeCKOﬁ
Jucconuanmmn

Baaaenue ocCHOBaMH XMMHYECKOM IrpaMoOTHOCTH, BKJIIOYAIOILIEN :

3.1

YMEHHE NPaBUIBHO KUCII0JIb30BATh U3yYEHHBIE BEILIECTBA U MaTepUalbl (B TOM YHUCIIE
MHUHEpaJIbHble  yIOOpEeHHs, MeTaulbl M CIUIaBbl, HPOAYKTHl HEpepadOTKU
MPUPOJIHBIX HCTOYHUKOB YIJIEBOJOPOAOB (YIJisl, MPUPOJHOIrO ra3za, HeTH) B OBITY,
CEeNIbCKOM XO35HCTBE, Ha MPOU3BOJACTBE U NOHUMAaHHME 3HAYCHUS >KUPOB, OEJIKOB,
YIJIEBOAOB ISl OpPraHM3Ma YeJIOBEKa; YMEHHE IPOTHO3MPOBATH  BIIUSHUE
BEUIECTB U XMMHUYECKHX

IIPOLIECCOB HA OPTraHM3M 4YEJIOBEKA M OKPY)KAIOILYIO IPUPOJHYIO CPEdy

32

YMEHHE WHTETPUPOBATh XHMHUYECKHE 3HAHUSA CO 3HAHUSAMHU JAPYTUX
y4eOHBIX
PeIMETOB
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HaJIMuue OomblTa paboThl C Pa3IUYHBIMU HCTOUYHMKAMHM HHGOpPMAIMU IO XUMUU
(HayyHass W Hay4dyHO-IIOMYJIsipHAs JUTEpaTypa, CIOBApPH, CIIPABOYHUKH,
UHTEpHET-

pecypchl)

34

yMEHHE OOBEKTUBHO OIICHUBATh WH(GOPMAIIMIO O BEIIECTBAX, MX MPEBPAIICHUSIX U
MPAKTUYICCKOM NPUMCHCHHU H YMCHHUC HCIIOJbB30BAaTh eé A pEeHICHUA
y4eOHO-

MI03HABATENIbHBIX 32724

Biagenue ocHOBAMHM NOHATHHHOIO anmapara M CHMBOJHYECKOr0 s3bIKa
XHMHMH JJIs1 COCTaBJeHUSA (OpMYyJl HEOPraHMYeCKMX BelleCTB, YPaBHEHMH
XHMHMYECKHMX peakiuii; ocHoBaMu XxXumuuyeckoili HoMmeHkJatypbl (IUPAC wun
TPUBHAJIBHOI)

YMeHne 00bSICHATH CBSI3b M0J10KeHUs djeMeHTa B Ilepuoanyeckoii cucreme ¢
YHCJIOBBIMH XAPAKTEPUCTHKAMU CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB
(cocraB um 3apsig  AApa, o0liee 4YHCI0 3JIeKTPOHOB), pacnpeaejeHUeM
3JIEKTPOHOB 10 JHEPreTHYecKHe YPOBHSIM aTOMOB MeEPBBIX TPEX NepHOAOB,
KAJUs ¥ KaJbLUs




IIpeacraBiiene 0 MEPHOAMYECKOM 3aBHCMMOCTH CBOMCTB XHMHYECKHUX
3JIEMEHTOB (PaaMyC aToOMa, 3JEeKTPOOTPHLATEIbHOCTh), MPOCTHIX M CJI0KHBIX
BelIeCTB OT TMOJI0:KeHus1 3jeMeHTOB B Ilepuoamyeckoit cucreme (B
MaJIbIX

NMEePUOAAX M INIABHBIX MOATPYNNAax) M 3JIEKTPOHHOIO CTPOEHHUsI aTOMa

7 YMmenue kiaaccu(pUUUPOBATD:

7.1 XUMHUYECKHE FIEMEHTHI

7.2 HEOpPraHUYECKUE BEILIECTBA

7.3 XUMHYECKHUE PEAKIINU

8 YMeHuHe onpeesisiTh:

8.1 BaJICHTHOCTH U CTETICHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB, 3apsiJl HOHA

8.2 BUJI XMMUYECKOM CBSI3U U TUI KPUCTALTUYECKON CTPYKTYPhI B COCIMHEHUSX

8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BEHIECTB (KUCIOT, OCHOBAHUIN)

8.4 OKHCITUTENbh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBaTh (pusndecKue 1 XMuMHYECKHeE CBOICTBA:

9.1 MPOCTBIX BEMIECTB (KUCIOPOMA, O30H, BOJOPOA, TpaduT, amMmas, KPEMHHMH,
a3or,
docdop, cepa, XJ0p, HATPHUil, KATWH, MATHUH, KaJIbLIUH, ATIOMUHUH, JKeJe30)

9.2 CIIOXKHBIX BEILIECTB, B TOM UHCJIE€ HUX BOAHBIX pPACTBOPOB (BOJa, aMMHaK,
XJIOPOBOAOPOJ, CEPOBOAOPOJI, OKCUABI M ruapokcuabl metamioB [-IIA rpymnm,
amomunus, meau (1), nunxa, xeneza (II m III), oxcuasl yraepoma (II m 1V),
kpemuus (IV), azora u docdopa (IIl u V), ceper (IV u VI), cepuucras, cepHas,
a30TUCTas,
a3oTHas, GocopHas, yroibHas, KpeMHHEBAast KUCIOTA M UX COJIH)

9.3 MIPOTHO3UPOBATH U XaPaKTEPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT MX
COCTaBa M CTPOEHHUSA, MPUMEHEHUE BEIIECTB B 3aBUCHUMOCTU OT UX CBOWMCTB,
BO3MOYXHOCTh
IPOTEKAHUS XUMUYECKUX MTPEBPAIICHHUI B PA3JIMYHBIX YCIOBUSIX

10 YMeHue cocTaB/sITh MOJIEKYJsIPHbIe U HOHHbIE YPaBHEHHsI peakiuii, B TOM
yHcie:

10.1 peakuuiit HOHHOTro oOMeHa

10.2 OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLIAN

10.3 WUTIOCTPUPYIOINX ~ XUMHUYECKHE  CBOMCTBA  M3YYEHHBIX  KJIACCOB

(rpyrm)
HEOPTraHWYECKUX BEIIECTB

10.4 MOATBEPKIAIOIINX TEHETHUECKYIO B3aUMOCBSI3b MEKTy HUMHU

11 YMeHue BIYMCIATDH (IPOBOAUTH PACYEThI):

11.1 OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYKO MAaccChl BEILIECTB, MacCOBYIO
JIOJTIO
XUMHYECKOI0 JJIEMEHTA B COEIMHEHHE

11.2 MAacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIIECTBA U €r0 Maccy, 00bEeM ra3oB

114 M0 YpPaBHEHUSAM XUMHUYECKHUX PEaKIMi M HAXOJUTh KOJMYECTBO BEIIECTBA, 00HEM
u
MacCy peareHTOB WU IPOIYKTOB pPEeaKIIUU

12 Baanenue (3HaHMe OCHOB):

12.1 OCHOBHBIMH METO/JaMH HAy4YHOTO TO3HaHUs (HAOIIO/IeHUE, U3MEPEHNE,
AKCIIEPUMEHT, MOACITUPOBAHHE) npu U3Y4YeHUU BEILIECTB U

XUMHUYECKHIX SIBJICHUH; yMEHHUE
chopmynupoBaTh MPOOJIEMY U MPEJIOKUT MYTH €€ PeIICHUs
12.2 Oe3omacHOi pabOTBl C XWMHUYECKMMH BEIIECTBAMH, XHMHYECKOM TMOCYy0M

u
71a00paTopHBIM 000PYAOBAHUEM




12.3 npaBuiaMyd  Oe3omacHoro oOpalieHus ¢  BEIIeCTBAaMH, HCIOJIb3YEeMbIMH B
NIOBCEHEBHOM KM3HM, NMpaBWIAMHU IOBEJIEHHS B LEIAX COEpexeHUs 310pOBbs U
OKpYXarolled MNpUPOAHON Cpensl; IIOHMMAaHHE Bpena (omacHoctn)
BO3JICUCTBUSI HA JKUBEIC
OpraHu3Mbl ONpPEACNEHHBIX BELIECTB, CIIOCOOOB YMEHBIICHHS M TNPEIOTBpAILCHUS
UX BPEJIHOTO BO3AECHCTBUS

13 Hanuune npakTHyecKUX HABBIKOB IUIAHMPOBAHUS W OCYIIECTBJIEHUS

CAeYIOIMX XUHMHYECKHX IKCIIEPUMEHTOB:

13.1 M3YyYeHHUE U OnucaHue (PU3MUeCKUX CBOMCTB BELIECTB; 03HAKOMJICHUE C (PU3NUECKUMHU
Y XUMUYECKUMH SIBIICHUSMHU;  OTBITBHI, WUTFOCTPHPYIOIIUE TPU3HAKH

MIPOTEKaAHUS

XUMUYECKUX peakuit

13.2 W3y4EeHHE CTIOCOOOB Pa3JICIICHHUsT CMECEH

133 MOJTyYEHHUE KUCIOPOa U U3YUYEHHUE €ro CBOMCTB; MOIYYeHHE BOJOPO/Ia U U3YUEHUE
€ro CBOMCTB; MOJIyYEHHE YIIECKUCIOTO ra3a U U3y4eHHE €ro CBOMCTB; MOJyUYeHHE
aMMHaKa
Y U3y4YCHHUE €ro CBOMCTB

134 MIPUTOTOBJICHHE PACTBOPOB C OMPENENEHHON MAacCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA

13.5 OpUMEHEHHe MHAWKATOpOB (JlakMyca, MeTwiopaHxka u (QeHondraienHa)

TUIst

ornpezeneyus XxapakTepa cpejibl B pacTBOpax KUCIOT U HIesIoueit

13.6 HCCIIEIOBAHUE U OMIMCAHKUE CBOMCTB HEOPraHMYECKUX BEUIECTB Pa3JIMYHbBIX KJIACCOB;

U3y4yeHHE B3aMMOJEHCTBHMS KHMCIOT C MeETaUlaMH, OKCHJaMH  METallJIOB,
pacTBOPUMBIMM U HEPAaCTBOPUMBIMU  OCHOBAHUSMHM, COJIIMU;  IIOJy4EHHE
HEpacTBOPUMBIX OCHOBAHUH; BBITECHEHHE OJHOIO MeTajUla JPYTUM M3 pacTBOpa
COJIM; MCCIEI0BAHUE aM(pOTEPHBIX

CBOMCTB I'MJIPOKCHIOB AJTIOMUHUS U LIMHKA

13.7 pelieHne  IKCHEPUMEHTANbHBIX  3a7ad 1o  TemaMm:  «OCHOBHBIE
KJIaCChI

HEOPTaHUYECKUX COCAMHEHUN»; «DIEKTPOIUTHUYECKAs TUCCOIHAIUSY;

«Baxuelmme HeMeTaIbl U UX COeAUHEHUsD»; «BaxHenme MeTaibl 1 UX

COEIMHEHUS
13.8 XUMHYECKHE DKCIIEPUMEHTHI, WIUTFOCTPUPYIONINE TPU3HAKK TPOTEKAHUS
peakiu
i
MOHHOTO OOMEHa; KaueCTBEHHBIE pEAKIMH Ha TMPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX MOHBI: XJIOPUA-, OPOMUI-, HOIUA-, CYNbpat-, pocdat-,
KapOOHaT-, CUJIMKAT-
AQHHOHBI, THPOKCHU/I- HOHBI, KATHOHBI aMMOHMSI, MarHusl, KaJbIHsl, aIFOMUHUS,
xenesa (2+) u xenesa (3+), meau (2+), HUHKA
14 Ymenue:
14.1 NPE/ICTaBIATh PE3YNIbTaThl JKCIEpUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeJbCTB,
rpadMKOB U TaOJIUI] M BBISBIISITH SMIHNPUIECCKHAE 3aKOHOMEPHOCTH
14.2 YCTAQHABJIMBATh CBA3M MEXAY peallbHO HaOII0JaeMbIMH XUMHUYECKUMH SIBJICHUSIMHU
u

MPOIECCaMH, TMPOUCXOIAIIMMH B MaKpO- M MHKPOMHUpPE, OOBSCHATH TPUYUHBI
MHOTO00pa3usi BEIIECTB

MNepeueHb (KoaudpurkaTop) nposepsaemMbIX 3/IEMEHTOB COAEpPKaAHUA ANA
nposeaeHua O3 no xmmumn

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

1 HepBOHa'laJIbHLIe XUMHYCCKHE TIOHATHSA




1.1

YucTeie BemecTBa U cMecu. CrIocoOBI pa3ieieHus: CMecei

1.2

AToMEI U MOJICKYIJIBI. Xumudeckue dieMeHThl. CHMBOJIBI XHUMUYECKHX
9JICMCHTOB.
HpOCTBIe " CJIOXKHBIC BCIICCTBA.

1.3

Xumuyeckasi popmyrna. BaJeHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB.
CreneHb
OKHUCJIEHUSI

1.4

3aK0H IOCTOSIHCTBA cocTaBa BemecTs. OTHOCUTENbHAS aTOMHAas Macca.
OtHOCUTEIbHAA
MOJIEKYJIsIpHas Macca. MaccoBasi J10J1s1 XMMHUYECKOT0 3JIEMEHTA B COSTUHEHUHN

1.5

KonuuectBo BemectBa. Monb. MomsipHass  Macca. MoOJSpHBI  00bEM
ra3os.
B3anMocBsI3b KOJIMUYECTBA, MACChl M YMCIA CTPYKTYPHBIX €IMHHI] BEHIECTBA

1.6

Pu3nueckue M XUMUYECKUE SBJIEHUA. XUMHUYECKas peakuus u €€
MIPU3HAKHU.
3aKOH COXpaHEHMSI MACChl BEMIECTB. XMMUYECKUE YpaBHEHUS

IMepuonnuecknii 3axkon u Ilepuoauyeckasi cucreMa XMMHUYECKHX 3JI€MEHTOB
J.. MenpneneeBa. CTpoeHne aToMoOB

2.1

Ilepuoguueckuii  3akoH. Ilepuoagudeckas cucreMa XMMHYECKHMX — JJIEMEHTOB

J.1. Menneneesa. Ilepuoasl u rpynnbl. DPusnyeckuin
CMBICTT TIOPSIAKOBOTO HOMEDPA,

HOMEpOB MEPUOJIa U TPYNIIBI AIEMEHTA

22

Crpoenne aromoB. CocraB aTOMHBIX snep. M3oTombl. OIEKTPOHBI.

Crpoenue
AJIEKTPOHHBIX 000J04YeK aTOMOB NepBbIX 20 XuMHUecKuX 35eMeHToB [leproaunueckoit
cucremsl [I.1. MeHaeneeBa

23

BaKOHOMepHOCTI/I B HW3MCHCHHH CBOMCTB XHMHYCCKHX DJICMCHTOB IEPBBIX TpéX
Iepuoaos, Kaius, KaJablusa (pazmyca aTOMOB, QJICKTPOOTpUIATCIIbHOCTH,
MCETAINIMYCCKUX n HEMCTAININYCCKUX CBOfICTB) u nx COGI[I/IHGHI/Iﬁ B
COOTBCTCTBUU

C IOJOXXCHHUEM OJICMCHTOB B Hepﬂoz[nqecxoﬁ CUCTCMC U CTPOCHUECM HX ATOMOB

CTpoeHue BemecTBa

3.1

Xumuueckas CBS3b. KoBanentHas (monspHas U HEeMoJIsIpHas)
CBSI3b. DJIEKTPOOTPHUIATEIHHOCTh XUMUUECKUX SJIEMEHTOB.

Honnas cBs3bp. Mertamindeckas

CBSI3b

32

Tuner KpUCTATINIMICCKUX peIJ_IéTOK (aTOMHaSI, HWOHHAas, MeTaJ'IJ'II/I"IeCKaSI),
3aBUCHUMOCTD
CBOMCTB BEIIECTBAa OT THUIA KpHCT&J’IJ’IH‘IGCKOﬁ peH_IéTKI/I 1 BUJA XMMHYECKOM CBSI3U

Baxkneiinmme NPEACTABUTEC/IH HEOPraHHYECKUX BEHIECTB. Hemerannsl un
X coequHeHusi. MeTa/uibl U UX COeANMHEHMS

4.1

Knaccudpukanms u HOMEHKJIATypa HEOPraHHMYECKUX COEIUHEHHM: OKCHJIIOB
(conmeoOpa3yromuye: OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) M HECcoIeo0pa3yolue;
OCHOBaHUH (mménoumn u HEpPaCTBOPHUMBIE OCHOBaHU); KHUCJIOT
(kucIOpOICOACPIKAIIINE

U OeCKHCIOpO/IHbIE, OJHOOCHOBHBIE M MHOTOOCHOBHBIE); cOJiell (CpemHuX u
KHCJTBIX)

4.2

®uU3NYeCKue W XUMHUYECKUE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:
BOZ0OpOJA,
XJI0pa, KACI0opoaa, cephl, a3ota, pocdopa, yrinepona, KpeMHus

4.3

®uznyeckue U XUMHUUYECKUE CBOWCTBA IPOCTBIX BELIECTB-METAJUIOB: JIUTHSI,

HATpUsd, Kalus,  MarHus u KaJIbIMsSL, aTFOMHHMS,
Kene3a.  DINEKTPOXUMHUYECKHUM pan

HaIPsHKEHUN METAJUIOB
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®u3nyeckue W XHWMHYECKHE CBOMCTBA BOAOPOJHBIX COCAMHEHUM
HEMETAJLIOB:
XJIOPOBOJIOPOJIA, CEPOBOIOPO/IA, aMMHaKa

4.5

®u3nyeckue MU XHUMHUYECKHE CBOWMCTBAa OKCHUI0B HeMeTaoB: cepol (IV,
VI),

azora(ll, IV, V), docdopa(lll, V), yraepoma(ll, 1IV), kpemuusa(IV). IlomydeHue
OKCHJIOB HEMETAIIJIOB

4.6

Xumuyeckue cBoiictBa okcuaoB: MetawioB IA-IIIA rpynn, umuka, meau(Il)
u
skenesa(ll, III). [Tonyyenue okcu0B METaLIOB

4.7

XUMHYECKHUE CBOMCTBA OCHOBAaHMNW M aM(OTEpHBIX THUIPOKCUIOB (Ha
npuMepe

TUPOKCUIOB AIFOMHUHUSA, JKeJe3a, UHKA). [lomydeHne OCHOBAaHUU H
aM(pOTEepHBIX
THJIPOKCHJIOB

4.8

OO0mme XUMHYECKHME CBOMCTBA KHUCIOT:  XJIOPOBOAOPOAHOIA,
CEPOBOIOPOHOM, CEPHUCTOM, CEpHOM, a30THOM,
dbocdopHOii, KPEeMHHEBOH, YT OJIbHOM. Oco0ble

XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

Ilonyyenue kuciaor

49

OO6mue xuMHUYecKue cBOWCTBa cpenuux coneid. [lomyyenue coneit

4.10

[lonyyenue, coOupaHue, pacno3HaBaHHE BOAOPOJA,  KHCIOPOJA,
aMMHaKxa,
YIJIGKHCIIOTO Ta3a B JIA00paTOpuu

4.11

[Tonyyenne amMmuaka, CEpHOW M A30THOM KHCJIOT B IPOMBIIUICHHOCTH.
O6mme
CrocoObl MOJIyUYeHUs] METAJJIOB

4.12

I'eneTnueckas CBSA3b MCKAY KJIaCCaMU HCOPraHUYCCKHUX COCIUHEHUH

XuMHYECKHEe peaKluu

5.1

Knaccugukanus XUMHUYECKMX peakiuil MO pa3iuyHbIM MpPHU3HAKAM: 10 YHUCITY

U COCTaBY YYaCTBYIOIIMX B PpEaKUUH BEIIECTB, IO TEIIOBOMY 3¢¢eKTy,
1o

U3MCHEHUIO CTENEHEH OKUCICHUS XMMHUYECKUX DJIEMEHTOB

52

TennoBoil >pPekT XuMHUeCKo peakiy, TEPMOXUMHUECKUE YpaBHEHHs. DK30-
"
SHAOTEPMUYECKUE peakluu. TepMOXHUMHUYECKUE YPaBHEHUS

53

OKHUCINTENHHO-BOCCTAHOBUTENLHBIE pCakuunu. Oxkucnurenan |
BOCCTaHOBUTEIIH.

[Tpomiecchl OKMCIEHHS M BOCCTAHOBJIEHHS. ODJEKTPOHHBIN OallaHC OKUCIUTENBHO-

BOCCTAHOBUTEIBHOMN PEaKIUU

54

Teopust 3JIEKTPOJUTHYECKOM auccoruanui. KaTHOHBI, aHHOHBL. JIEKTPOIUTHI
u
HeNIeKTpoNuThl. CHiIbHBIE U clla0ble ANEeKTpounThl. CTeneHb AUCCOLUAINH

5.5

Peakiin wWOHHOT oOOMeHa. VYCIOBHS NPOTEKAaHHWS pPEAKIMi HOHHOTO
oOMeHa,
TIOJTHBIE M COKPAIEHHBIC MOHHBIC YPABHEHUS PEaKIUi

XuMus H OKpYy:Kawlas cpeaa

6.1

BemectBa u Marepuansl B TOBCEAHEBHOM >KM3HM  YEJIOBEKA.
be3omacHoe NCTIONB30BaHNE  BEIIECTB U XUMHYECKHX PEaKITHi
B Jaboparopuu u ObITY.

[lepBas moMomIb MPU XUMHYECKHX 0XKOTAX M OTPABJICHUSIX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKAIOMIEH Cpelbl (KUCIOTHBIE IO, 3arpsi3HCHUE
MOYBBI, BO3AyXa H BOJOEMOB), CIOCOOBI ero mpenoTBpamieHus llpexenvHas
JIONTyCTUMAsI KOHIEHTpaIUs BEIIECTB (ITAK). Pons XUMUU B
pelieHun

HKOJIOTHUECKUX pobIeM. Ycunenue IaPHUKOBOIO s dexra,




paspymieHue

O30HOBOT'O CJ104

6.3 [Ipumenenue cepsl, azoTa, Qocdopa, yriepoaa, KpeMHUS U HX COCIUHEHUH B
ObITY, MeIUIUHE, IPOMBIIUIEHHOCTH M CEIbCKOM Xxo3siiicTBe. Ilpumenenune
METAJUIOB W CIUIaBOB (CTallb, 4YYI'yH, MAIOPATIOMHHUH, OpoH3a) B OBITY H
IPOMBIIIICHHOCTH UX coeluHeHUd. IloHATHE O KOppO3MM METaljioB, OCHOBHBIE
CIOCOOBI 3allUThl UX OT
KOppO3Uu

6.4 [TpupoaHbIe ICTOYHUKU YTIIEBOJIOPOJIOB (YTOJib, TIPUPOAHBINA Tra3, HE(PTH),
IPOJTYKTHI
ux nepepadotku (OeH3MH), UX POJb B OBITY M NPOMBIIUIEHHOCTH

6.5 [lepBoHauyanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, ITaHOJ, INIMLEPHUH, YKCYCHas KHUCIIOTa).
[TonaTHe O OMOJOrMYECKM BaXKHBIX BELIECTBAX: XMpax, Oelkax, yrieBojax -
1794
pOJIU B JKU3HU YeJIOBEKa

7 Pacuyérbr:

7.1 1o (popMysaM XMMUYECKUX COETUHEHUI

7.2 Macchl (MacCOBOM) JIOJIU paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 0 XUMUYECKUM YPaBHEHUSAM
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