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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOIO 0OIIero o0pa3oBaHHs
COCTAaBJIICHA Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOECHHUS OCHOBHOM
o0pa3zoBaTeIbLHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHONM paboueil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIUU MPETOaBaHusl Y4eOHOTO MpeIMeTa « XUMHUS»
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoii denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4yeHHs, BOCHUTAHHUS U PaA3BUTUA OOYYAIOIIUXCA CPEACTBAMU Y4e€OHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTeNIbHOE IpeIMETHOE coJlep>KaHue,
MpeaycMaTpUBaeT paclpelielieHue €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE IO
pazienaM MU TEeMaM MPOrpPaMMbl MO XUMHUHU, OMNPENENSeT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YUYEHHS] XHMHUU C Y4E€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBS3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH TpeaMera s
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHUM K
pe3yibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIed U3yYeHUs MpeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIbHOU JEATENbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHusl.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM Juisi (OPMHUpPOBAHUS MHPOBO33PEHUS
oOyyarolerocsi, ero MpeACTaBICHUM O MaTEepPUATbHOM EIUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHUEHU MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPruu U 00 HSBOJIIOIUMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUs TII00aTbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUAIIEBOM U SKOJOTHUUECKOU 0€30MacHOCTH, ITPOOIEM 3paBOOXPAHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET  pealu3alldd  BO3MOXXHOCTEH IS  CaMOpa3BUTUS U
(dhopMupOBaHUs KyJIbTYPbI JUYHOCTH, €€ 001Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeNbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOMN JAeSATEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTOCTHOTO B3MJIsia HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaIOIINXCS;
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croco0CcTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3zoBaHUEe 00yYaAIOITUXCSI.

JlaHHble HampaBlIeHUS] B OOyYEHUHM XUMHUHM OOECIIEUMBAIOTCS CIEeNU(PUKOMN
COJepKaHMsl  y4yeOHOTO  TpeAMETa, KOTOPBIM  SIBISETCS — MEJarorMuecKu
aJanTUPOBAHHBIM OTPAXXEHHEM 0a30BOM HAYKU XMMUU HA OMPEIENEHHOM 3Tarne eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIUMHCS CUCTEMBI IMMEPBOHAYAJIBHBIX MOHSITUNH XHWMHH, OCHOB
HEOPTraHMYECKOM XHUMHH M HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TOHSTHM
OpPraHUYECKON XUMUU.

Crpyktypa coaepkaHus MPOrpamMMbl MO XUMUU C(HOPMHUPOBaAHA HA OCHOBE
CHUCTEMHOTr0 mnojaxoja k e€ m3zydeHuro. ColepxaHue CKIAIbIBAETCS U3 CUCTEMBbI
MOHSTUN 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI TTIOHITUI O XUMHYECKOM
peakiuu. OO0e ATH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIUILY
MOCJIeIOBAaTEILHOTO Pa3BUTHS 3HAHWM HAa OCHOBE TEOPETHYECKHUX IPEICTABICHUM
Pa3HOr0 YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnoanueckoro 3axkona /[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XMW,

— Y4E€HHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TMPEACTaBICHUN 00 DIEKTPOJIMTHYECKON JTHUCCOIMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHWUS PACCMATPUBAIOTCS HAa OCHOBE OMIIUPUUYECKH
MOJTYYE€HHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSL K JPYrOMYy, BBINOJHSAS (PYHKIMH OOBACHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUSI U MOJy4YeHUs
M3y4aeMbIX BEIECTB.

OcBoeHME MpPOrpaMMbl 1O XUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPECTABICHUS] O XUMHYECKON COCTABISAIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaOUUA MUpP,
«buomnorus. 5-7 kimacee» n «dusunka. 7 Kimacey.

[Ipy wu3yuyeHUM XUMHUH TPOUCXOAUT (QOPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak OO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATeNIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOUM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (DOPMUPOBAHUM CUCTEMBl XHUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKHUX TOJ0KEHUM,
JOCTYMHBIX O00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
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NpUOOIIEHNH K HAyYHBIM METOJaM TMO3HAHUS TMPU U3YYEHUU BEIIECTB U
XUMUYECKUX Peakiuii, B GOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TNPUMEHEHHH B Y4eOHO-TIO3HABATEIBHON H y4eOHO-HCCIEeI0BaTEIbCKON
JeATeNIbHOCTH, OCBOEHUU TpaBUJl 0€30MaCHOrO OOpallleHHs C BEIIECTBAMHU B
MMOBCEHEBHOM KU3HU.

[Ipn M3yyeHun XUMHUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3HaYeHUE MPUOOpENr TaKue 1eu, KaK:

— (QopMHUpOBaHUE HHTEIUICKTYyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHMIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY TPUHITUIO PEIICHUM,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUM KU3HU;

—  HampaBJICHHOCTh OOYy4Y€HHMs] Ha  CHUCTEMaTHYECKOe MPUOOIIEHUE
oOyyYarommxcsi K CaMOCTOATENIbHOW MO3HABATEIbHOW JESTEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHUS, (POPMHUPYIOIIMM MOTHBAIIUI0O M PA3BUTHE CIIOCOOHOCTEH K
XUMUW;

— o0ecrieueHne yClIoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHIO 00yYaIOIUMUCS
OMbITa Pa3HOOOPA3HOU [NEATENbHOCTH, MO3HAHUS M CAMOMO3HAHMUS, KIIOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MMEIOUIMX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB ESITEIHHOCTH;

— (¢opmupoBanue oOmEeld ¢GyHKIUOHAIBHOM W  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OICHUBATH SBICHUS
OKPY’KaloIlEro MUpa, UCIMOJIb3ys 3HAHUS M OMbBIT, MOJYyYEHHBbIE MPU H3YYECHUU
XUMUH, TPUMEHITh WX TPU pEIIeHHH MpoOJeM B TMOBCETHEBHOW KU3HU U
TPYAOBOU IEATENBHOCTH;

— (opMupoBanne y o0oOydYaromUXcd T'yYMaHHUCTUYECKHX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWH IS BBIPAOOTKH DKOJOTHUYECKU
1e7IecO00pa3HOTO TMOBENEHUSI B OBITY W TPYJIOBOW JEATENBHOCTH B IEJSIX
COXPAaHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HpO(MIIsi U HAMpPaBICHHOCTH AAJIbHEHIIIErO
oOyueHus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4YEHUS XUMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHavajibHbIEe XUMHUYECKHE IOHATHS

[Ipenqmer xumuu. Posib XUMUM B )KU3HU 4YEJIOBEKA. XUMHUS B CUCTEME HayK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [loHaTne 0 MeTromax Mmo3HaHWs B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoOblI pa3aeaeHus: CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3SJIEMEHTbl. CHUMBOJBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas (Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKOH TIIOCTOAHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs aTOMHasg Macca.
OTtHOcuTENbHAS MOJIEKYJSIpHast Macca. MaccoBast AOJIsI XUMHUECKOTO 3JIEMEHTA B
COEIMHECHUMU.

KomnuectBo BemecTBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

PU3NYECKUEe U XUMUYECKUE SABJIEHUSA. XUMHUYECKasi pEaKUUs U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUYeCKUe ypaBHeHHs. Knaccudukarus
XUMUYECKUX PEAKIUN (COCTMHEHMUS, Pa3I0KEHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuii IKChepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0H, MpaBWiiaMu pabOThl B J1a0OpaToOpuu U
npuéMamu oOpaieHus: ¢ J1abopaTopHbIM 000PYIOBaHUEM, U3YUEHUE U OMHCAHUE
(¢u3nyecKux CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJeHUE
¢uznyeckux (IJIaBIC€HUE BOCKa, TasHUE JbJla, pacTUpaHUE caxapa B CTYIKE,
KUIIEHWE W KOHJEHCAIMs BOJbI) U XMMUYECKHX (FOpPEHUE CBEUU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCJIOTOM) SIBIEHUM, HAOII0IEHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUECKUX peakiuil (pasinokeHue caxapa,
B3aMMOJICHCTBUE CEPHOUN KUCIOTHI C XJOPUIOM Oapwisi, pa3ioKeHHE TUIPOKCHUIA
Menu (I1) mpu HarpeBanuu, B3auMoJIeicTBUE kele3a ¢ pacTBopoM conu meau (ID),
M3yueHHE CIOCOOOB pa3fieleHusi CMEced: ¢ MOMOIIbI0 MarHuTa, GUILTPOBAHUE,
BbITIApUBAaHUE, JUCTUIUIAIMS, XpoMaTorpadus, mpoBeeHUE OYUCTKU MOBApEHHON
CoJii, HaAOJIOJICHHWE W  ONHCaHWE  Pe3yJbTAaTOB  MPOBEJACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAacChl, CO3JIaHUE MOJEJIEH MOJIEKY
(1apocTepKHEBBIX).

BaxxHeline npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — amemeHT u mpoctoe
BemecTBO. Haxoxaenue kwuciopona B mpupoje, (U3NYECKUE U XUMHUYECKUE
cBoictBa (peakiuu ropenus). Oxcuabl. IIpumenenune kuciopoma. CrocoObl
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MOJYYEHUs] KHCIOpOJa B Ja0Oparopud U MOpoMbllIeHHOCTH. Kpyrosopot
Kucjaopoa B mpupozae. O30H — aluIoTporiHas MOaU(pUKaIIU KUCIOPO/Ia.

TennoBoil 3p(dHEeKT XUMUYECKOW peakiuu, TEPMOXUMUYECKUE YpaBHEHUS,
9K30- U SBHAOTEPMUYECKHE peakuuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHE
BO3/1yXa, yCWICHHE MTapHUKOBOTro 3 (eKTa, pa3pylnieHue 030HOBOTO CIIOS.

Bomopon — nsmemMeHT m mpocTtoe BemecTBo. Haxoxnaenue Bomopona B
npuponae, GuU3MUECKUEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
noxydeHus. Kuciorsl u comnu.

Momnsipabiii 00bEM ra3oB. Pac4€Tel M0 XUMHUECKUM YPaBHEHUSIM.

dusnueckue CcBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBopsl.
HacepilieHHbIE ¥ HEHACBIMIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBAa B pacTBOpE. XMMHYECKHE CBOWCTBA BOJbl. OCHOBaHUA.
Ponbe pacTBOpOB B mpupose M B KU3HU 4esnoBeKa. KpyroBopoT BOAbl B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmdyeckux coeaumHenmii. Oxcuasl. Kmaccudukarms
OKCUJIOB:  cojeoOpa3zyronue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcujoB. Pusnyeckue M XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanusi. Knaccudukarusi OCHOBaHUW: WIENOYM U HEPACTBOPHUMBIC
ocHOBaHuA. HomeHkiatypa ocHOBaHuil. PU3NYECKHE U XUMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucnot. dusnyueckue u
XMMUYECKHE CBOMCTBa KHUCIOT. Psp axktuBHoctm metayuioB H. H. bekerona.
ITonmy4yeHue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJIEH.
ITonydenue comen.

I'eHeTnueckas CBS3b MEXKIY KIaCCaAMU HEOPraHUYECKUX COCIMHEHHUI.

Xumuueckuii IKChepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUS KUCIOPOJa B BO3AyX€E, MOIyUYCHHE,
coOupaHue, paclio3HaBaHWE U H3YyYEHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpailleHus TopeHus (Moxkapa), O3HAKOMJIEHHWE C O0Opas3llaMH OKCHUIOB U
OMMCaHWE HUX CBOWCTB, IMOJy4YeHHE, COOMpaHHE, paACIIO3HABaHHE W H3yUYCHUE
CBOMCTB BOJOpoja (TOopeHue), B3amMmojelcTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOHO HCIIOJIb30BAaHUE BHUACOMATEPHATIOB), HAOII0JACHNE O0pa3Il0B BEIECTB
KOJIMYeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, IPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHON
MAacCOBOM J10JI€ll pacTBOPEHHOTO BEIIECTBA, B3aUMOACHUCTBUE BOJBI C METAJJIAMU
(matpuemM ®  KajgblueM) (BO3MOXHO HCIIOJb30BaHHWE BHJICOMATEPUAIIOB),
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uccienoBaHre 00pa3lOB  HEOPraHWYECKUX BEIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0/IeHHEe U3MEHEHUS OKPACKU MHAMKATOPOB B PACTBOpAX KHUCIOT U IIETOYEH,
u3yueHue B3aumojneiicTBus okcuga meau (II) ¢ pactBopoM cepHON KHUCIIOTHI,
KUCJIOT C METAJUIaMH, PEAaKUUd HEUTpaau3aluM, MNOJYYCHHE HEpPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAaJUla APYTUM K3 PAacCTBOpA COJIA, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3aJa4 1o Teme «BaxHelmue kiaccbl HEOPraHUYECKUX
COCTMHEHUI».

Iepuoanuecknii 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
jieMenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTEIbHBIC PeaKIUuu

[lepBble TOMBITKK KIAaCCU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [lonsatue o
IpyINax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJIbI,
rajioreHbl, UHEPTHbBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[Teprnoanueckuii 3akoH. [lepuoanueckas CUCTEMA XUMHAYECKHAX JIEMEHTOB /.
N. MengeneeBa. KoporkomepuonHass W JJIMHHONEpUOAHAsA  (OPMBI
[lepunoanueckon cucrembl xumuueckux 3yeMeHToB 1. 1. Menpaeneea. [lepuoasr
n rpynnbl. OU3NYECKUH CMBICI MOPSAIKOBOIO HOMEpA, HOMEpPOB IEpHOAA H
TPYNIbI JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JI0YeK aToMoB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckon cucremsl Jl. M. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJhyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIlaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB Ui pa3BuUTHA Haykh W npaktuku. . M. MenneneeB — ydé€Hbli n
rpaXkJaHMH.

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLIHM.
[Ipoueccel OKuCIIeHUs U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUIPOKCHIA LIMHKAa C pAacTBOPAMU KHUCIOT UM IIEJI0YEH, IPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiuu pa3aoxKeHus, COCAUHEHUS ).

Mesicnpeomemmnoie cea3u



Peanuzanusa MeXNpeaIMETHBIX CBA3€M NpPU U3YYCHUM XUMHUM B 8 Kjacce
OCYILIECTBIISIETCS 4E€Pe3 HCIOJIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U TOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHITHUS: HAy4YHBIM (akT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kilaccudukauus, MNEePUOAUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuKa: Marepusi, aTroM, OJJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PAAUOAKTUBHOCTh, MOJICKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
00b€M, arperaTHO€ COCTOSIHME BEIIECTBa, a3, (GU3UYECKUE BEIUYHUHBI, €TUHUIIBI
M3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunTes, Apixanue, onocdepa.

I'eorpadus: armocdepa, rtumpochepa, MUHEpaldbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKasi peaKUMs

[Teprnoanueckuii 3akoH. [lepuoanueckas CUCTEMAa XUMHAYECKHAX JIEMEHTOB /.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOJAOB, KM, KaJdblLUI M UX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM »3IJIEMEHTOB B Ileproandeckoii
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHYECKOM CBS3U. THIBI KPUCTALUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKOW PEIIETKH U
BHUJIa XUMHUYECKOM CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX peakididi Mo pa3IMYHbIM IPU3HAKAM (110 YHUCTY
U COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, mo
M3MEHEHUIO CTEMEHEeW OKHMCICHUS! XMMUYECKHX AJIEMEHTOB, N0 00OpaTUMOCTH, MO
Y4acTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonarue o ckopoctu xumuueckoil peakiuu. [lonstue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusax. [lonsatue o karanuse. [loHsaTrue 0 XuMu4eckoM paBHOBecuu. DakTopswl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IOJ0XKEHUE XUMHUYECKOIO

paBHOBECHSL.
OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocraBnenue YpaBHEHUI

8



OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMi C  HKCIOJIb30BaHUEM  METOJa
AIEKTPOHHOTO OanaHca.

Teopust HNEKTPOIUTHUECKON TUCCOUALINU. DIEKTPOIUTHI U HEITEKTPOIUTHI.
KaTtnonsi, annonsl. MexaHu3M [IHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuuecko cBszu. Crenens gucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu nonnoro ooMeHa. Y ciioBus NpOTEKaHUsI peaKluii HIOHHOTO 0OMEHa,
MOJHBIE W COKpAaIEHHbIE HWOHHBIE YpaBHECHUS peakuuil. CBONCTBA KHUCIIOT,
OCHOBAaHMM U COJIeM B CBETE MPEACTABICHUH 00 AIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHbIE peakiiuy Ha HOHBL. [IoHATHE O TUAPOIIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauloB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMUMHUYECKOW peakiuu
OT BO3JEUCTBUSL Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIIEKTPONPOBOTHOCTHU
pacTBOpPOB BEHIECTB, IMpollecca AUCCOIMAIMUA KHUCIOT, IIeJoYeld U colier
(BO3BMOKHO  HCIHOJIb30BAHME  BHUAEO MATEpHUANIOB), TMPOBEIACHUE  OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluil HOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BbIJCICHUE Tra3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ OPUMEPBl  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3lioKEeHUs, COCUHEHHS ), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBIO KAUYECTBEHHBIX pEaKIMid Ha HOHBI, peElIeHUe
AKCIEPUMEHTANIbHBIX 33]1a4.

HemeTaJsibl U MX coeIMHEHUS

OOmiast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOWCTBA Ha MpPUMEpPE  XJjopa
(B3auMoOJI€iicTBHE € MeETajulaMH, HEMeTalUlaMH, IellodaMu). XJIOPOBOJOPOI.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBa, MOJydeHUE, MpuMeHeHue. JleicTBue
XJIOpa U XJOPOBOJOpPOJa Ha OPraHu3M uelioBeka. BakHeillme XJIOpUAbl U HX
Hax0XXJICHUE B MPUPOJIE.

O6mias xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue U (U3UYECKHE CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOJA U CePhl. AJIIOTPOINHBIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. XuMuueckue cBoicTBa cepbl. CepoBOJIOpOJ, CTpoeHue, (HU3NYECKUue U
XUMUuYeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHUJIOB.
Cepnas kwuciotra, (HU3NYECKHE W XHMHYECKHE CBOMCTBa (oOmmMe Kak
MpEACTABUTENSI Kjlacca KHUCIOT W crnenuduueckue). XUMHUUECKUE PEAKINH,
JeXalue B OCHOBE IPOMBINLIIEHHOTO CIOC00a TMOMYyYEeHHUS CEPHOW KUCIOTHI.
[Tpumenenue cepHoit KUCIOTHL. CONMM CEPHOM KUCIIOTHI, KAYECTBEHHAS! pEAKIIUs Ha
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cynbdar-uoH. HaxoxaeHue cepbl U €€ COEIUHEHUN B mpupoae. XUMHUYECKOE
3arps3HEHUE OKPYXAIIIEH cpeabl COCAMHEHUSIMU Cephbl (KUCIOTHBIE JOXKH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAIICHUSI.

OO6mias xapaktepucTuka 3j1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBbIE CTENEHU OKHUCICHHUS. A30T, pacCpoCTpaHEHUE B MPHUPOJE,
(dbuznyeckre u XuMruyeckue cpoiictBa. KpyroBopot azora B mpupojie. AMMUAK, €ro
(du3nyecKre 1 XUMHYECKHUE CBOMCTBA, MOJIydyeHre U mpuMenenue. Colu aMMOHus,
ux (puznueckue U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJOTa, €€ TMoJyuyeHue, (PU3NYeCKue M XUMHUYECKHUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KUCIOT U cruenuduueckue).
Hcnonb3oBaHWe HUTPATOB U COJIEM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yaoOpeHuit. XuMHUECKOE 3arpsi3HEHHE OKPYKalollel Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO31yXa, MOYBBI U BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u pochopras kuciaoTa, Gu3ndecKre 1 XUMHUIECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaToB B KaueCTBE MUHEPATBHBIX YI00pEHUH.

OO6mias xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHUS.  YTIEepoJd,  aJJIOTPOIIHbIE
Moau(dUKalUK, pacpOCTpaHEHHE B TMpuUpose, (Pu3nueckue U XUMHUYECKHUE
cBoiicTBa. Ancopouus. KpyroBopot yraepona B npuposae. OKCuibl yriaeponaa, ux
¢duznyeckue M XUMHUYECKHE CBOWMCTBA, JEHCTBUE HA JKHUBBIE OPTraHU3MBI,
MOJy4YeHHE W TPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBS3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJIEHUS KIMMaTa, HapHUKOBBIN
a¢dexT. YromapHas KUca0Ta U €€ CoM, UX (U3NUYECKHE U XUMHYECKUE CBOICTBA,
nojlyuyeHne U TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriiepoza (MeTaH, 3TaH, STUJICH, alleTHIICH, 3TAHOJI, TJIMIIEPUH, YKCYCHAas KUCIOTa).
[IpupoaHbie HMCTOYHHKUA YTJIAEBOAOPOJOB (yrojb, MNPUPOAHBIM Ta3, HePTH),
MPOAYKThl WX MepepalOoTKu (OEH3WH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[Tonsatre 0 OMONTOTHYECKHU BaKHBIX BEIIECTBAX: XKUpPaAX, O€lIKax, yrieBojgax — U ux
poJii B KHM3HM 4YeJoBeKa. MarepuaibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COETUHEHUM.

Kpemnuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IOJIyYEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcunie kpemHust (IV) u kpemuueBoi kucnore. CHWIMKAThl, UX WCIOJIb30BaHUE B
OBITY, B IPOMBIIIJIEHHOCTU. BaxkHelilline CTpoUTENbHbIE MaTEepUasbl: KepaMHKa,
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CTEKJI0, IIeMEHT, OeToH, kene300eToH. [IpobaeMpl G€30MacHOr0 HCMOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKChepumenm:

M3yueHHe 00pa3liOB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHE CBOICTBA
rajJloreHOB M WX COEJUHEHHI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHWE ¢ oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIIEHHE C
oOpazmaMu  ceppl M €€  COEQUHEHHS MU  (BO3MOXHO  HCIOJh30BaHUE
BHJIEOMATEPHUAIIOB), HAOIOJAEHUE Mpollecca OOyIIMBaHUS caxapa Ioj JeHCTBUEM
KOHIICHTPUPOBAHHON CEpHOM  KHUCIOTBI, M3yYEHUE XHUMHYECKUX CBOICTB
pa30aBIeHHON CepHOM KUCIIOTHI, TPOBEJCHUE KaYeCTBEHHOM peakinu Ha cyabdar-
MOH W HaOJIOJIeHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMCTBaMHU a30Ta, (ochopa W HUX COCIAUHEHUM (BO3MOXKHO HCIOJIH30BAHUE
BHJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (OChHOPHBIX yAOOpPEHUid, MOTyUYeHUE,
coOupanue, paclio3HaBaHME W M3y4YEHUE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX pPEaKIui Ha MOH aMMOHUS U (ochaT-uOH U U3YyUEHHE MPU3HAKOB
UX MPOTEKaHHUs, B3aUMOJICICTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEABIO
(BO3MOKHO HCIIOJIB30BaHUE BUJIEOMATEPUAJIOB), U3yUYCHHE Mojenei
KPUCTAUTMYECKUX PpEIIETOK anmMasza, rpadura, ¢yiepeHa, O03HAKOMIICHHUE C
MPOIIECCOM  aNCcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MpPOTHBOTra3a, MOJyuyeHUe, COOMpaHue, pacrno3HaBaHUE U U3YUYEHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaUeCTBEHHBIX peaklMil Ha kapOOHAT U
CUJIMKAT-UOHBl W HW3yYEHUE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
MNPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEePUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelue HeMeTauTbl U UX COCTUHEHUS».

MeTaJibl 1 MX COeIMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux rnonoxeHusa B llepuonndeckon cucremMe XUMHUYECKUX 3neMeHToB [[. U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaioB. MeTamindeckasi CBsi3b U
MEeTAJIMYeCKasi ~ KpUCTa/UIMuecKas  pemeérka.  DJIEKTPOXUMUYECKUU  pAll
HamnpspKeHU MeTauioB. Ou3nueckue U XMMHUYECKUE CBOMCTBa MeTaiuioB. OOIiue
crocoObl ToyueHus: meTtamwioB. [loHSATHE O KOPpPO3UHM METAIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTajlb, YYTyH, JIOPaTIOMUHUMA,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U TPOMBIIIJIEHHOCTH.

[Ilenouynsie MeTaibl: noyioxkeHue B [lepronuueckoil cucTeMe XUMUYECKUX
anementoB /. 1. MenzaeneeBa, CTpoeHME HUX aTOMOB, HAXOXKIECHHUE B IIPUPOJIE.
dusnyeckue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpus U kanus). OKCUIbI U
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TUAPOKCUABI HATpusd MW Kanusa. [IpuMeHeHuWe IIEeNOYHBIX METavIOB H  HUX
COEMHECHUM.

[IlenoyHO3€MENBHBIE METAJUIBI MArHUM W KaJbLUW: TOJOXKEHUE B
[Tepuonnueckon cucreMe xumudeckux dneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJeHHE B pupoje. PU3ndeckne 1 XUuMHUIYECKUE CBOMCTBA MarHus
u Kanblusa. Baxueilmme coequHeHHs Kalblus (OKCHUI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.

AtoMuHUN: ToN0keHne B [leprnoindeckoil CucTeMe XUMUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HaxoxkAcHHUE B mnpupone. dusmyeckue u
XUMUYECKUE CBOMCTBA altOMHUHUS. AMQPOTEpHBIE CBOMCTBA OKCHAA U TUIIPOKCHU]IA
ATIOMUHHS.

Kenezo: nmonoxenue B [leppoanyeckon cucTeMe XUMUYECKUX AJIEMEHTOB [1.
. MengeneeBa, cTpoeHHE aroMa, HaxoxiaeHue B npupone. dusmueckue u
XUMUYECKUE CBOMCTBA xkene3a. OKCUIbl, THAPOKCU bl U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOMCTBA U MOTYyYCHHE.

Xumuueckuii IKChepumenm:

O3HAaKOMJIEHHWE ¢ o0pa3llaMud METAJIOB M CIUIaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUA OKCHJIA
KaJIbI[Usl W HaTpus C BOJOM (BO3MOXKHO HCMOJB30BAHUE BHUIACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  HCHOJIb30BAaHME  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIM HA MOHBI: MarHus, KajablUs, aTIOMUHHS, IIUHKA, Kee3a
(I1) u xenesza (I11), meau (1I), HabnroAeHNE U OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH HWOHAaMU HaTpusi, KaJlus U Kaidbluad (BO3MOXHO HCIIOJIb30BaHUE
BHUJIEOMATEPHUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB TMAPOKCHUIA ATIOMUHUS
Y THUIPOKCHUJIA [IMHKA, PEUICHHE SKCIIEPUMEHTAIIBHBIX 3aJ/1ad o TeMe «BakHeunme
METaJUIbl U KX COCTMHEHHUS.

XuMus M OKPYXKAKOLIAS cpeaa

BemecrBa u Marepuanbsl B MOBCEIHEBHOW JKU3HM 4elOBEKa. be3omacHoe
UCIIOJIB30BaHUE BEILIECTB M XMMHYECKUX peakuuil B ObiTy. [lepBas momolib npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpennl (mpenesbHas AOMyCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Ponp xuMun B pelieHU 3K0JIOTHYECKUX
npo0JieM.

Xumuueckuii IKChepumenm:

n3yueHre oOpasIloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepuabl).

Mesicnpeomemmnoie ceazu
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Peanuzanus MeXOpeIMETHBIX CBsI3€M MpU U3YUYEHHH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4E€Pe3 HCIOJIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHSATUH, SBISIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX TIPEIMETOB
€CTEeCTBEHHO-HAYYHOI0 ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (akT, rumores3a, 3aKoH,
TEOpusl, aHalu3, CHUHTE3, KiaccupuKaus, TM[NepUOJUYHOCTh, HaAOIIO/ICHHE,
AKCIEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJIeNb, SBIECHUE, MNAPHUKOBBIM
3¢ dexT, TeXHOIOTHS, MaTEepHUaIbI.

®dusuka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKHUIN 3apsij, MPOBOIHUKH,
MOJYTPOBOJTHUKH, JIUAJEKTPUKU, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperatHoe COCTOsSIHME BEIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILNINYECKas
pemeéTka, CIiaBbl, (HU3NUYECKUE BEIUYUHBI, €AUHUIBI U3MEPEHUs, KOCMUUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMa, MHUHEPAIbHBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

I'eorpadusi: armocdepa, rtumpochepa, MUHEpaldbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yJbTAaThl OCBOEHHSI MPOTPAaMMbl OCHOBHOIO OOIIEro
o0pa3oBaHUs JOCTHralOTCs B X0/€ OOy4eHHs XMMHUHM B €AUHCTBE Y4YEOHOU U
BOCHUTATEIIbHOMN JESATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCHICKUMHU
COIIMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHITHIMU B
oOlllecTBE TMpaBWIaMU M HOPMaMu TMOBEACHUS M CIOCOOCTBYIOT TIpolleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALUNA O0yYarOIUXCS.

JInyHOCTHBIE ~ pe3yibTaThl  OTpaXXalOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJACTBOBATbCSI CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUUW U
pacIIMpeHue OIbITA IECSITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOr0 BOCIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHUMAaHUS 3HAYCHHS XUMHUYECKONM HAYKH B JKU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HHpopmaluen o
MEPEIOBbIX JIOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOPMax M TpaBWIaX MEXJIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4yeOHOUCCIEIOBATEIbCKOM, TBOPYECKOM H  JAPYTrUX  BHUAAX
NESATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHON JEATENbHOCTH MpPH
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BBIOTHEHUU XUMHUYECKHUX
AKCIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B IIpOLIECCE ATOM Yy4eOHOM JESITENbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEACHHE W IIOCTYIIKM CBOMX TOBApHUILEH C MO3ULUH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTaBIAIOIINAEC
OCHOBY JJIsi TIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJIBI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOJHOM CPENIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAUMBIE HJiE OOBSICHEHHUS HAOIIOMAEMBIX IMPOIECCOB M SIBICHUM,
MO3HAaBaTEIbHOU, MH(OPMALIMOHHOW M YUTATENIbCKON KYyJIbTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOW paboThl € YyYEOHBIMM TEKCTaMH, CHPABOYHOU
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JTUTEPaTypoOu, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOYyYEeHHIO M TO3HAHWIO, JTIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa3OBaHUIO, TPOCKTHOM M HCCIEAOBATEIIbCKOU
NEATeNbHOCTU, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTU U YPOBHSI OOyUEHHS B
JTaabHEHIIIeM;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUU U
HETPUSTHE BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aTKOTr0Jisl, HAPKOTUKOB, KYpEHHS]),
HEOOXOJIMMOCTH  COOMIOJIEHUS] MpaBuid O€30MacCHOCTH Tpu  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

5) TpyA0BOI0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuil u Tpyaa pa3iuyHOIo poja,
YBOKEHUE K TPYyILy U pe3yjbTaraMm TPYJIOBOM JEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJILHOU TPAEKTOPUHU MPOJOKEHUS 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIemHon npodeccuoHanbHON EeSITENbHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCUOHATILHOM CpeEJIE;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTMUECKHU 11eJIECO00pa3HOe OTHOIIEHUWE K NPUPOJIe KaK HCTOUYHHUKY
U3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, TIOHUMAHUE IIEHHOCTU 3I0POBOTO U
O0e3omacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3MYECKOMY U TMCUXHYECKOMY 370POBbIO, OCO3HAHUE I[EHHOCTU COOJIIOACHUS
npaBuJl 0€30MMacHOTO MOBEICHUS TPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOXKAIOIINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHUS, MOJy4aeMble MPU U3YUYEHUH XUMHH, IJIS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOWIEH MPUPOIHON CPEIOr, sl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHUS IJIOOAJBbHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTeW MX pElIeHUsT MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTUYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHON U COLMAIIBHOU ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDHI

B cocrtaBe weTanmpeaMETHBIX pPE3yIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUSI MHUPOBO33PEHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TEOpus,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEeAMETaX U MO3BOJIAIOT Ha
OCHOBE 3HAHUW W3 ITUX MPeIMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU
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Hay4YHOU KapTUHE MUpA, U YHUBEpCaJbHbIE yueOHbIE AEHCTBUS (MIO3HABATENIbHBIE,
KOMMYHUKATUBHBIE, PETYJSTUBHBIEC), KOTOpbIE 00ecrnedyuBarOT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATEeNbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUSA

Bba3oBble Joruueckue aeiicTBuA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILIICHUS] MPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACISTH UX XapaKTepHbIC
MPU3HAKHU, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMU MOHSTHUSIMH), UCIOIb30BATh
MOHATHUS JIJIs1 OOBACHEHUS OT/IENbHBIX (PAKTOB U SIBIICHUI, BHIOUPATh OCHOBAHUS U
KpUTEpUH VISl KJIACCU(PUKAIIUM XMUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHil,
YCTaHaBJIMBATh MPUYUHHO-CIIECICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Y4YCHUS,
CTPOUTH JIOTUUECKUE paCCyKJeHUs (MHIYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTUH),
JienaTh BBIBOJIbI U 3aKJIFOUYEHUS,

YyMEHHE TPUMEHSATH B TMpOIEcce IMO3HAHUS TOHATUA (NIpEIMETHhIE U
MeTanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MO/JIETbHbBIE TTPEACTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJ DJIEeMEHTa), XUMHudeckas ¢(opMmylia W ypaBHEHUE
XUMUYECKON peakluu — MpU PelIeHUH Yy4yeOHO-TI03HABATEIbHBIX 3a7]a4, C YUETOM
ATUX MOJICTBHBIX MPEICTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKHA M3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
BBIBJISITh  OOIME€  3aKOHOMEPHOCTH, MPUUYUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble ucciaenoBareabckue 1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXECHUI;

MPUOOPETEHUE OMbITa [0 IUIAHUPOBAHUIO, OpPraHU3allid U MPOBEACHUIO
YUYEHHUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (OopMyJIUpOBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojienaHHoM pabdore.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U UHTEPIPETUPOBATH HHGOPMAIUIO
pPa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEpkKAHUS, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUYECKH OIECHUBATh MPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO0 HH(POPMAIIHUIO;
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YMEHHE NPUMEHATHh Pa3IudYHble METOAbl W 3alpOChl IPU MOUCKE U OoTOOpE
MHpOpMAIIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JJIS BBIIOTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEIECIEHHOTO THUIA, IPUOOPETEHUE OIbITA B
o0JlacTU  HMCHOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOT'O MCTOJb30BAHUS PA3TUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATH ONTUMANIbHYIO (OpPMY MpeaCcTaBlIeHUsT HHGOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7audl HECIOXKHBIMM CXEMaMH, JuarpaMmMami,
IpyruMu popmMamu rpapuKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh U aHAIMU3UPOBAaTh B IIpolecce Yy4YeOHOM U
UCCIEIOBATENbCKON AEATEIbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIILICHHOCTH,
CEIBCKOTO XO3SIMCTBAa M TPAHCHOPTA HA COCTOSHHE OKpPY’KaIoIIeH NPUPOIHON
Cpelibl.

KoMMyHuKaTHBHBIE YHUBepPCaJbHbIE Y4eOHbIe 1elCTBHS:

YMEHHMs 3aJlaBaTh BOIPOCH (B XoJe Juanora W (WIM) IUCKYCCHUHU) IO
CylIecTBy  0OcyxkjaaemMoill  Tembl, (GOpPMYJIHpPOBATH CBOU  MPEITIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TTPEAJIOKEHHON 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHbIE  PE3yJbTaThl  IO3HABATEIbHOMU
NEATEIbHOCTY B YCTHBIX M TMHCHbMEHHBIX TEKCTaX; JejaTh IPE3CHTAIUIO
PE3YyJbTATOB BBHIMIOJHEHUS XHUMHUYECKOTO SKCIEpPUMEHTa (J1abopaTOPHOrO OIMbBITA,
1abopaTopHOl pabOTHI O UCCIEAOBAHUIO CBOMCTB BEMIECTB, YU4EOHOTO MPOEKTA);

yMEHHSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABAaTEIbHOM UM MCCIEAOBATEIbCKOW  JESITEIBHOCTH  TPU  PEUICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBaHUS
no3uruit (00CyKaeHusi, OOMEH MHEHUSIMU, «MO3TOBBIE HITYPMbD», KOOPAUHAIUS
COBMECTHBIX JEHUCTBUH, OMNpENeICHHEe KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIe yHUBeEpPCAaJbHbIEe YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO OMNPEACNSITh IENu JEATeIbHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJHUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NeSATeNbHOCTh, BIOUpaTh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI pElICHUs YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CAMOCTOATENIbHO COCTABJISATh WIH KOPPEKTUPOBATH
MPEIIOKEHHBIM aNTOPUTM JEWCTBUM TIPU BBINOJHEHUH 3aJlaHUM C Y4YETOM
MOJIYYEHHS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIIMIX,
OIICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW 1€, yMEHUE
MCIIOJB30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IIPe/1jlaraéMble B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIbTATHI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTE€IBHOTO
COJIEp>KaHMs, YCTAaHOBJIEHHOIO JaHHOW QeaepasbHON paboyelt MporpaMmoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYarONIMMUCS HAy4HbIE 3HAHHS, YMEHHUS M CIIOCOOBI
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neucTBuil, cnenudpuueckue A OpeAMeTHOM obnactu  «XUMHUS», BUIBI
NEATeNIbHOCTH 1O  TMOJYYEHHI0 HOBOIO 3HaHMs, €ro HHTEpIpeTalni,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K xoHiy oOydenust B 8 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAs U HEOJAHOPOJHAsS), BAJIGHTHOCTb, OTHOCUTENIbHASI aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi 10151 XUMHYECKOTO 3JIEMEHTa B COSAUHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPHULIATEIBHOCTh, CTENECHBb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCupukaius peakiui: peaxkiuu
COCMHEHUS, PEaKIUU pPa3JIOKEHUs, PEaKIUU 3aMelIeHUs, peaKuu
oOMeHa, 3K30- U PHAOTEPMHUUECKUE PEAKIINU, TeTIOBOM d3(pdeKT peakuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aroMa, aToMHas OpOUTallb, paguycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs U HEMOJSpHas KOBAJICHTHasl CBSI3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBasi JOJs BEIIECTBA
(TIporieHTHAsI KOHIIEHTPAIMs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX TMOHATUM U
MIPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUY BEIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJICHUS (POpMYyJ
BEILIECTB U YPABHEHUM XUMHUECKUX PEAKIIHil;

e OIpENENsATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIICHHS  SJIEMEHTOB B  OMHApHBIX  COEAUHEHUSIX,
MIPUHAJJICKHOCTh BEIIECTB K OMNPENEIEHHOMY KIAcCy COEAUHEHUM M0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHasT M HOHHAs) B
HEOPTaHUYECKUX COETUHEHUSIX;

e packpeiBaTh cMmbich [lepumommueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX mojiokeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTaJIpo;

e OMNKCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy llepuoanueckoit
CUCTEMbl XHMHUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHas
noArpynmna (A-rpynna)» u «nobouHas noarpynna (b-rpymnma)», mManbsie u
OoJIbIlINEe TEPUOMBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepumonamyeckas cucremMa XuUMHYECKHX dyemeHTtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
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XUMUYECKUX JIEMEHTOB (COCTaB M 3apsij siipa, 00Ilee YUCIO SIEKTPOHOB
U pacrpeesieHue uX Mo 3JIEKTPOHHBIM CIOSIM);

KJ1acCU(UIIMPOBATh XUMHUUECKUE DJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YACTBYIOIIUX B pEaKIUu
BEILIECTB, MO TETIOBOMY 3D PeKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIHE XWMHYECKHE CBOMCTBA BEIECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJEKYISPHBIX
YPaBHEHMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKLIN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHUMHYECKUX TMPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHUYECKOTO »JJeMeHTa 1o ¢opmylie
COEIMHEHH S, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUu;

MIPUMEHSTh OCHOBHBIE OINEpPAlMM MBICIUTEIBHON JNEATeIbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3alliio, KIacCU(HUKAIIUIO,
BBISIBIICHUE TMPUIMHHO-CICACTBEHHBIX CBS3€H — JUISI M3YyYCHHs] CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKlHi, eCTeCTBEHHO-HAy4YHbIE€ METOMbI
MO3HaHUsI — HaOJIOJIEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBIM U MBICIICHHBIN);

cieioBaTh ~ MpaBWJiaM  TOJB30BAaHUS  XMMHYECKOM  TOCYyIOH U
1a00paTOpHBIM  O0OPYJIOBAHMEM, a TaKXKe IMpaBWiIaM OOpalleHus: C
BEIIECTBAMH B COOTBETCTBUUM C HHCTPYKIUSMH TIO BBIIOJIHEHUIO
Ta00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHHUI0 U COOUpPaHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJA), MNPUTOTOBICHUIO
PacTBOPOB C OMNPEACTEHHON MAacCOBOM JI0JIEH PacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W TMPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacrio3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT C TOMOIIBI0O HHIUKATOPOB
(nmakmyc, heHondranent, METUIOPAHK U IPYTHE).

K xoHiy oOyuenust B 9 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHH: XHWMHWYECKUU
3JIEMEHT, aTOM, MOJIEKyJla, WOH, KaTUOH, AHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIECHBb
OKHCIICHHUSI, XUMUYECKasl PeaKIusi, XUMUYEeCcKasi CBs3b, TEILUIOBOU 3P (DeKT
peakiuu, MOJib, MOJISIpHBIM ~ 00BEM,  pacTBOp,  DBJIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIECKTPOJUTHUYECKAsT HUCCOLMALMs, PEAKUUU HOHHOTO
oOMeHa, KaTalu3aTtop, XHMHUYECKOE€ paBHOBECHE, oOOpaTUMble U
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HEOOpaTUMbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKUCIEHHUE U  BOCCTaHOBJIEHUE,
ajiotTponusi, aMm(pOTepHOCTh, XUMHUYECKasl CBSI3b (KOBaJEHTHAs, MOHHAs,
METAJIIMYEeCKasi), KpUCTANIMYECKass peneTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakiuu, MpeaeabHO JdOMycThUMas
koHueHTpanus [[JIK BemecTsa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHH W
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEIECTB U UX MPEBPAIICHUI;
UCIIOJB30BaTh XHUMHUYECKYIO CHUMBOJIMKY [UJIsi COCTaBieHUs (opmyl
BEILIECTB U YPABHEHUM XUMHUECKUX PEAKIIHil;
OTPENENATh BaJIGHTHOCTb U CTENEHb OKUCIECHUS XUMUYECKUX PJIEMEHTOB B
COCMHEHUSX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEHIECTB K
ONpeNeIEHHOMY KJIacCy COEAMHEHUW 1o (opMynaM, BUJ XUMHUYECKOU
CBsI3W (KOBaJE€HTHAs, WOHHAS, METaJUIMYecKas) B HEOPTaHUYECKUX
COEMHEHUSX, 3apsA]l MOHA MO XUMUYECKOU (popMyrie, XxapakTep cpeibl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTATTUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;
packpeiBaTh cMbIch [lepunogmueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
Tabnuunyo Gopmy llepuoandeckoit cCUCTEMBbl XUMHYECKUX HJIEMEHTOB:
pazniuuath MOHATHUS «rjaBHas mnoiarpynna (A-rpynmna)» U «mnoOouHas
noarpynna (b-rpynmna)», mansle u OoJblIME MEPUOIBI, COOTHOCHUTH
0003HAaUYCHUSA, KOTOPbIE MMEIOTCI B TMEPUOAUYECKON Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XHUMHUYECKHUX
3JIEMEHTOB (COCTaB MW 3apsa  sapa, oOIIee 4YHCIO DJIEKTPOHOB U
pacrpeneieHue HMX MO0 DJJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUUN B
npejenax MajiblX NEPUOJOB U TIAaBHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;
KJ1acCU(UIIMPOBATh XUMHUUECKUE DJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YACTBYIOIIUX B pEaKIUu
BEILIECTB, MO TEIIOBOMY 3G (DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCIeHUs
XUMUYECKUX IJIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOIME M CIHEMUDUICCKUE XUMHUYECKHUE
CBOMCTBAa MPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPKIAsl OIMKCAHUE
puMepaMu MOJEKYJISPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIIU;
COCTaBISATh YPABHEHUS DJCKTPOIUTUYECKOM JIHCCOLMAIMU  KHUCIOT,
LIETIOYEN U COJIEW, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHS PEAKIINI HOHHOTO
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oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEK/y BEIIECTBAMH PA3THMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA,
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XHMHUYCCKHX IPEBpAlICHUH B Pa3IUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO H MOJSIPHYIO MacChl
BEI[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyie
COCIMHEHMUSI, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
10 YPaBHCHHUIO XUMHYECKOW PEaKIIHH;

coOmoaTh  MpaBWia  MOJH30BAaHHWS ~ XUMHYECKOW  TOCYIOM U
nabopaTtopHbIM  O00Opy/IOBaHMEM, a TakKe IMpaBWia OOpaIlleHUs C
BEI[ECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHHIO
1a00paTOPHBIX XUMUYECKHUX OIBITOB TO TOJYYEHUIO W COOUPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOAUTL  PEAKIUH, IOJATBEP)KIAIOIINE  KAYSCTBCHHBIA  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM ITyTEM XJIOPUI-, OpOMUS-,
noaua-, kapbonar-, docdar-, cuiMkar-, cyiabhar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHSI W WOHBI M3yYCHHBIX METaJUIOB, NMPHUCYTCTBYIOIINAE B
BOJIHBIX PacTBOpPaxX HEOPTaHMYECCKUX BEICCTB;

IIPUMEHATh OCHOBHBIC OIEPAIlMM MBICIUTEIBLHON MEATeIbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMaTHU3alMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JJIsT W3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUW, €CTeCTBEHHO-HAyYHBIC METOIbl TO3HAHUS —
HaOJII0OJICHHE, U3MEPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT (pealbHBIN MU
MBICIICHHBIH).
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TEMATHUYECKOE IINIAHUPOBAHHUE

8 KNIACC
KosnnuyecTBo yacos
Ne HanmeHoBaHMe pa3iesioB U DJIeKTPOHHBIe (HU(PPOBHIE)
n/n TeM MPOrpaMMbl Bceero Koutpossusie Hpakrieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasnea 1. I[leppoHayanbHble XHMHYECKHE IIOHATHS
Xumus — BakHast 00J1acTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK
MPAKTUYECKOU NESATEIbHOCTH https://m.edsoo.ru/7f41837¢c
4eJloBeKa
12 BemecTBa 1 xumuyeckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pasnen 2. BaxkHeiilue npeacTaBuTe I HEOPraHMYECKHUX BeleCTB
)1 Boznyx. Kucnopoa. Ilonstue 6 bubnnorexa [JOK
00 okcumax https://m.edsoo.ru/7f41837¢c
9 Bognopon. Ilonsatue o kucimorax g 1 bubnnorexa [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bubnnorexa [JOK
OCHOBAHMUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJ1aCChI 1 | 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paspnen 3. Ilepnoanueckuii 3axkoH u llepuoguyeckasi cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHne aToMoOB.

Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE P€aKIuu
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[Iepuonnueckuii 3aKOH U

31 [Tepuoanueckas cuctema 7 Bbu6nmuoreka [JOK
' XUMUYECKUX dyiemeHToB 1. 1. https://m.edsoo.ru/7f41837¢
Menpeneesa. CTpoeHue aroma
3.2 gg:;;fgjﬂ?m 8 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEILHBIE PEAKIIUU
Hroro no pazneny 15 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME
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9 KIIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbie
Ne ni/m P Kontpouabnbie | IIpakTnueckue (mupp )
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zpnen 1. BemecTBo 1 XUMHYeCKHE PeaKIIUA
11 [ToBTOpenue u yriyobiaeHne 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX Pa3fIesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubmmoreka [JOK
' peaKIuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs! AUCCOLIMALIHSL. 2 1 | bubmmoreka [JOK
' XHUMHYECKUE PEAKLIUU B paCTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasnen 2. HemeTranibl M HX cOeIMHEHHUS
)1 OOm1ast XxapaKTepUCTHKA XUMHYECKUX 4 1 bubmmoreka [IOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas XxapakTepuCcTHKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' R https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mmas XxapakTepuCcTHKa XUMUIECKUX
23 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmorexa [TOK
' PyIHBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mmas xapakTepuCcTHKa XUMUIECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSTUHCHHUS
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Hroro no pasneny
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Pa3zgen 3. MeTasibl M HX COeIMHEHUA

. bubmuoreka [JOK
3.1 Obmpe cBofiCTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
32 Baxxueiime MeTauibl U UX COSTUHECHUSI 16 hitps-//m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpyxawuias cpeia
4.1 B a a an XK eJIOBEKA 3 buGnnorexa LIOK
' CHICCTRA 1 MATCPHAIIBL B AKHSHI | https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
P 3 Bub6nuoreka [JOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINIAHUPOBAHHUE

8 KZIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Tema vpoka nudposbie BocnurareJbHbIH
M K
n/n yp Bcero o0pa3oBaTe/ibHbIE MOIYJIb
pecypchl
| [Ipeamer xumun. Ponb XUMuu B KU3HU ) Bbubnuoreka [JOK V CTaHOBIEHIIE
yejioBeKa. Tejia U BemecTna https://m.edsoo.ru/ff0d210c JIOBEPUTENBHBIX
bubmuoreka [JOK OTHOIIIEHHI Me
2 IlonsaTue o MeTonax MO3HAHUS B XUMUU 1 8 Ay
https://m.edsoo.ru/ff0d227e | nmegarorunyeckum
[Mpaktuueckas padora Ne 1 «IIpaBuiaa paboTs pabOTHHKOM H ero
. bubnuoreka HOK O6yqa}OH_[I/IMI/ICH
3 B J1a0opaTopuu 1 MpuéMbI 0OpaIeHus ¢ 1 ’
https://m.edsoo.rw/ff0d23dc | ciocobeTByrOIMX
1a00paTOPHBIM 000PYIOBAaHUEM)
MIO3UTUBHOMY
4 Uuctele BemecTBa U cMec. CriocoOsl ) bubmmoreka [JOK BOCTIPHATHIO
pasenenus cMmeceit https://m.edsoo.ru/ff0d26ca 06y UarOIMACS
[Tpaktuyeckas pabora Ne 2 «Pa3nenenue TpeboBaHuii ¥ IPOCHO
. . bubmuoreka [JOK
5 cMmeceil (Ha mpuMepe OYMCTKH TOBapEHHOMN 1 httos://m.ed JE0d28C8 Tne/laroryeckoro
comm)» ttps://m.edsoo.ru 8 | haGorHiKa,
TIPUBJICUEHHUIO UX
6 ATOMBI B MOJICKYIIBI 1 bubmorera [IOK ; a
BHUMAaHUs K
Y https://m.edsoo.ru/ff0d2a6c .
o0cyx/jaeMoi Ha
7 XUMHUYECKUE AIeMEHThI. 3HAKU (CUMBOJIBI) ) bubmmoreka [JOK ypoke uH(OpMALHH,
XUMHYECKHUX 3JIEMCHTOB https://m.edsoo.ru/ff0d2be8 | axrypmzarmm ux
8 IIpocThle U CIOXKHBIE BEIECTBA 1 buGnnorexa LIOK riosHaBaTe Lo
p https://m.edsoo.ru/ff0d2a6¢c | AEATEBHOCTH;
bubmuoreka [JOK Tobyxperue
9 ATOMHO-MOJIEKYJIIPHOE YUCHUEC 1 00yyaroIMXCs

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB.

Bbu6nuoreka [JOK

Co0JTI0/IaTh Ha YPOKe

10 Xumunueckas GpopmyJiia. BaneHTHOCT aTOMOB 1 OOILLerPUHSThIE
bopmy https://m.edsoo.ru/ff0d2eae o oBeze
XHUMHUYECKHX 3JICMCHTOB HOPMBI MTOBE/IEHMA,
TpaBu/ia OOIeHNs CO
OtHocuTeNbHAs aTOMHAs Macca. bubmuoreka [JOK P H
11 1 CTapIIMH
OTtHocuTeNnbHAsI MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
(e jaroruuecKUMMu
12 MaccoBas 10 XUMHAYECKOTO DJIEMEHTA B ) Bbubnuoreka [JOK paboTHHUKaMu)
COCIMHEHUH https://m.edsoo.ru/ff0d350¢c | u cBepcTHHKaMK
13 KonuyecTBo Bemmectsa. Mois. MomspHas ! bubnmoreka [IOK (oGyuaroupmucs),
Mmacca https://m.edsoo.ru/ff0d5230 | TPHHLHTIB yueGHOH
HCLIATTAHBI
Du3nUYECKUe U XUMUYECKUE SBICHUS. bubmuoreka [JOK e
14 1 U1 CaMOOpTraHu3aIUH,
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa TIpuB/eueHe
15 IIpu3Haky U ycaoBHsI IPOTEKAHUS 1 bu6mmorexa [IOK BHHUMaHUS
XUMHYECKUX PEAKIUHI https://m.edsoo.ru/ff0d3al6 | obyvarommxcsi K
16 3aKOH COXpAaHEHHUs MACChI BENIECTB. { Bu6mmoreka [IOK L{EHHOCTHOMY aCIIeKTy
XHMMHYECKUE YyPAaBHEHUSA https://m.edsoo.ru/ff0d3b88 H3yqaelfl’lx Ha ypoKax
SIBJIEHUH, OPraHU3aL[us
17 Boruncnenus Koim4yecTBa, Macchl ?GH_ICCTBa 1o ) bubmmoreka [IOK MX paBoThi C
YPaBHEHUSAM XUMHUYECKHUX pEaKUn https://m.edsoo.ru/ff0d5708 MoMyYaeMoif Ha ypoke
Krnaccudukanus XuMHYECKUX peaKIIni COLIMa/IbHO 3HAUMMOM
18 (coenuHeHus, pa3oKeHUs, 3aMEeILECHUs 1 bubmorexa LIOK uH(bopMaLei —
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa) WUHUL[MUPOBAHE ee
. . 06c eHUS,
M. B. JIoMOHOCOB — y4Y€HBIN- YA
19 SHIKIONeICT. OBOOMEHIe 1 bubmmoreka [JOK BBICKA3bIBaHUSI
HITUKJIOTICTUCT. IICHHUE U
N https://m.edsoo.ru/ff0d40c4 | obyuarormmucs
CUCTeMAaTHU3aIHs 3HAHUA
CBOEr0 MHEHUS TI0 ee
20 KonTponbaas padota Nel mo Teme «BemectBa ) bubmmoreka [JOK TIOBOAY, Bbllza60TKH
CBOErO K Helt
U XUMHUYECKUE PEAKLIU) https://m.edsoo.ru/ff0d4290
OTHOILIEHWS;
21 Bo3nyx — cmecsk razos. CocTas Bo3ayxa. 1 bubmmoreka [IOK VHWLppoBaHue U
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KI/ICJIOpOIL — DJICMCHT U MPOCTOC BCIICCTBO.

https://m.edsoo.ru/ff0d448e

O3oH
du3znueckne U XMMUUECKIE CBOMCTBA
22 KHCIopo/ia (peakiuu OKUCIICHUS, TOPCHHE) 1 bubmorexa [IOK
poAa tpeartt > TOP ' https://m.edsoo.ru/ff0d4614
[TousTue 00 okcugax
CriocoObI moryueHus KUCI0poa B
23 71a00paTOPHH U IPOMBIILICHHOCTH 1 bubmorera [IOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoit 3 PeKT XUMUISCKON peaKIIuu,
24 MOHATHE O T(i)(pMOXI/IMI/I‘-IeCKOM paBH:HI/II/I 1 bubmorexa HOK
P yP ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKLMSIX
TommuBo (HedTh, Yroiab U METaH).
25 3ar ﬁsﬂeéne(ioz. yxa CIIOCOOBI iro 1 bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
ITpakTuyeckas padora Ne 3 o Teme
26 «ITonyuenne u coOMpaHue KKCIOpoaa 1 bubmorera [IOK
Y o P poAa, https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHUE €ro CBOMCTBY
7 Bonopon — 35ieMeHT u mpocToe BELECTBO. 1 Bubnuoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 du3nYeCKre U XMMUYECKHUEe CBOMCTBA ) bubmuoreka [JOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbubnuoreka [JOK
29 I1 1
OTITHE O KUCTOTax ’ COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOia B ) bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
Bbubnuoreka [JOK
31 «[lomyuenue u cobupanue BoJI0po/a, 1

HU3yYEHHUE ET0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42

TOZ/Iep>KKa
HCC/IeI0BATeTbCKOM
JlesITeIbHOCTH
00yyJaroIuxcs B
paMKax peanu3aLiu
MU
VHMBUYa/TbHBIX U
TPYTITIOBBIX
WCCTIeZIOBaTeTbCKIX
MPOEKTOB, UTO JaCT
o0yyJaronmmMcs
BO3MO>KHOCTb
npuoOpeCcTH HaBBIK
CaMOCTOSITeTbHOTO
pereHust
TeopeTHUUeCKoi
Mpo0/ieMbl, HABBIK
reHeprpOBaHus U
odopmiieHus
COOCTBEHHBIX UIeH,
HaBbIK
YBaKUTEJTHHOTO
OTHOILIEHHS K UY>KUM
uziesm,
oopmIIeHHBIM B
paborax Apyrux
HCC/IeioBaTe e,
HaBBIK MTyO/IMYHOTO
BBICTYTUIEHUSI TIepe]|
ayTUTOpUeH,
apryMeHTHUPOBaHUS U
OTCTaWBaHUs CBOeH
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Bubnuoreka [JOK

32 MoustpHblii 00BEM Ta30B. 3aK0H ABOraapo 1
P AP https://m.edsoo.ru/ff0d542¢
Brrunciienus o0b€Ma, KOJIHYECTBA BEIECTBA
33 rasa 1o ero U3BeCTHOMY KOJIMYECTB 1 bubmorexa LOK
.. Y 4 https://m.edsoo.ru/ff0d55a0
BEIIIECTBA HIIN 00BEMY
Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO
34 €aKIMHU Ha OCHOBE 3aKOHA 00BEMHEBIX 1 buGnnorexa LIOK
peaidt . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ir'a30B
35 duznyeckre 1 XUMMHUUECKHNE CBOMCTBA BOJIBI 1 buGnnorexa LIOK
A https://m.edsoo.ru/ff0d587a
Bubnuoreka [JOK
36 CocraB ocuoBanuii. [Toustie 00 HHAUKATOpax 1
A p https://m.edsoo.ru/ff0d59¢2
Boja kxak pactBopurens. HaculmenHsle U
37 HEHaChI epHHI:IG paCTBO bI. MaccoBas 1071 1 bubmorexa LIOK
t p pbL A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
38 «ITpuroToBjeHNE PACTBOPOB C ONPEACIEHHOM 1 buGnnorexa LIOK
P o o P p bea https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA»
39 KonrtponsHas pabora Ne2 o reme 1 bubmmoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KacCUpUKALUS, ) Bubnuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue nu XuMHUUECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 1 bubmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS, ) Bbu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XuMHUECKHE CBOMCTBA 1 bubmmoreka [JOK

TOUYKHU 3pEHMA.

[IprmeneHve Ha
ypOKe

TPYIINOBOU paboThI
Wy paboThI B Mapax,
KOTOpBIe_yuaT
o0yyJaronuxcs
KOMaH/JHOU paboTe u
B3aMOJIEMCTBHIO C

JOpyruMU
00y4JaroIUMKCs.

Hcnosnb3oBanue
BOCITUTaTeTbHBIX
BO3MOXKHOCTeMN
CoziepyKaHus
yueOHOro TipesiMeTa
yepe3 noz00p
COOTBETCTBYHOLIMX
TEKCTOB /IJIsI UTeHHs],
3a71a4 /1Sl perieHws,
MpO0IEMHBIX
CUTYyaL|# [71st
o0CyXIeHNs B
KJ1acce.
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OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, ) Bu6nuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue 1 XuMHYECKHUE CBOMCTBA KUCIOT 1 bubmorexa [IOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIATYpa, CIOCOOBI ) bubmmoreka [JOK
IIOJIyYEHUSI, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpakTuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME ) bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI
43 ['eneTnueckas CBsI3b MEXKIY Kilaccamu ) bubmmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
Bbubnuoreka [JOK
49 O06o001IeHre U crucTeMaTU3alus 3HaHUH 1
https://m.edsoo.ru/00ad9cb2
50 Konrtponsnas padora Ne3 no teme "OCHOBHBIE 1 bu6mmorexa [IOK
KJIACChl HEOPTaHUUECKUX COSUHEHUN" https://m.edsoo.ru/00ad9ela
[IepBble ONBITKY K1acCUpUKAIIIT [MpuBeueHye
51 XI/H\I/)II/I‘-ICCKI/IX 3JIEMEHTOB 1(?[OH$ITI/IG 0 rpynmax 1 bubmorexa [TOK y
. BHUMAaHUSI
124 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB obyuaroImmxcs K
[Tepuonnueckuii 3akoH u [lepuonnueckas HEHHOCTHOMY
bu6mmorexa [IOK aCIeKTy U3yUYaeMbIX
52 cucTeMa XUMUYECKUX 3i1eMeHToB /I, U. 1 N
M https://m.edsoo.ru/00ada52c | Ha ypokax sIBJIeHHI,
eHjeneena
A OpraHu3aLys ux
bubmmoreka [JOK
53 [Tepuobl, TPYIIBL, HOATPYIIITHI 1 1 paborsl ¢
https://m.edsoo.ru/00ada52¢ |  popyyaemoii Ha
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. ) bubmmoreka [JOK YPOKe COLMa/TbHO

30TONEI

https://m.edsoo.ru/00ada342

3HAYMMOU
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CrtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB

Bbu6nuoreka [JOK
55 II 7| .H. 1
snemenToB llepuoanueckoit cucrtemMsl /| hitps-//m.cdsoo.ru/00ada6be
Menpgeneesa
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10
. Bbubnuoreka [JOK
56 ero noJjioxkeHuro B [leproanueckoit cucreme 1
https://m.edsoo.ru/00ada824
. 1. MenaeneeBa
3nauenue [lepuoguueckoro 3akona s
57 a3BUTHUA HAyKU U nipakTuku. J[. 1 bubmorexa [IOK
P Y .. P " T https://m.edsoo.ru/00ada96e
MeHaeneeB — y4€HbIN, IEAAror U rpakJlaHuH
PesepBHsblil ypok. O0001IEHIE U
58 CI/ICTIe)MaTI/IBZ./pI/ISI 3Hanuil / Beepoccuiickas 1 Bubmorexa IIOK
I p https://m.edsoo.ru/00adb33c¢
MpoBepoyHas pabora
Konrponsnas padora Ne4 o reme «CtpoeHue
59 aroma. XUMHA4YECKas CBA3bY / Becepoccuiickas 1 bubmorexa LIOK
’ p https://m.edsoo.ru/00adb486
MpoBepoyHas pabora
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB ) bubmmoreka [JOK
XUMHUUECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubnuoreka [JOK
61 HMonnag xumMmdeckas cBsA3b 1
https://m.edsoo.ru/00adac34
62 KoBanenTHast nojisipHas XuMuueckas CBSI3b 1 Bubmorexa IIOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHast HenonapHasg XUMHUYECKas CBA3b 1 buGnnorexa LIOK
p https://m.edsoo.ru/00adaab8
Bubnuoreka [JOK
64 CrelneHn OKUCIEHUS 1
https://m.edsoo.ru/00adae28
65 OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 Bubmorexa IIOK
peakdl https://m.edsoo.ru/00adb076
66 OKucauTeNn 1 BOCCTAHOBUTEIIH 1 bubmuoreka [JOK

nHbopMarmen —
VHUL[MMPOBAHKE ee
o0Cyx/1eHus,
BBICKA3bIBaHMUS
00yUaroIUMUCS
CBOEro MHEHUS TI0 ee
TOBO/1Y, BBIPAabOTKU
CBOETO K Helt
OTHOILIeHNS;

Nuannuvposanuve u
TOZ/Iep>KKa
HCC/IeI0BATe/TbCKOM
JlesITeIbHOCTH
00yyJaroIuxcs B
paMKax peanu3aLiu
MU
VHMBUYa/TbHBIX U
TPYIITIOBBIX
WCCTIeZIOBaTeTbCKIX
MPOEKTOB, UTO JaCT
o0yyJaronmmMcs
BO3MO>KHOCTb
puobOpeCcTH HaBBIK
CaMOCTOSITeTbHOTO
pereHust
TeopeTHUUeCKOi
Mpo0/ieMbl, HABBIK
reHeprpOBaHus U
odopmiieHus
COOCTBEHHBIX UIeH,
HaBbIK
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https://m.edsoo.ru/00adb076

PesepBHelit ypok. O600IeHHE 1

Bu6nuoreka [JOK

YBAXXHUTE/IBHOI'O
OTHOLIIEHHUA K Uy>XUM

- Wnesam,
67 cucreMartusanus 3Hanui no reme «CtpoeHue 1 hitps://m.eds0o.rw/00ad9ch? og opICHHBIM B
atromMa. XUMHUYECKas CBSA3b
paborax Apyrux
HCC/IeIoBaTe e,
HaBBIK MyO/IMYHOTO
BBICTYTUIEHUS T1epe
68 PesepBHelit ypok. O6o0eHHE 1 ) bubmmoreka [JOK ayauTOpHeil,
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6 apryMeHTUPOBAHUS U
OTCTAaUBAHUSA CBOEU
TOUKH 3PEHMSI.
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
nugposnIe BocnurareabHbIi
Nen/m | Tema ypoka bp
Bcero o0pa3oBaTe/ibHbIE MOAYJIb
pecypcsl
IIepnonnueckuit 3akoH. Ilepuonnueckas YcraHoBneHue
1 cucreMa eckux atemeHTos J[. U 1 bubmmorexa LIOK JIOBEepPUTE/IbHBIX
rncTeMa XxuMuuyeckux snemenTos Jl. U.
https://m.edsoo.ru/00adb59e .
Meneneena OTHOLLEHUH MeXIY
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB Nearornyecknum
i bubmuoreka [JOK 6
2 XUMHUYECKHX 3JIEMEHTOB MIEPBBIX TPEX 1 PabOTHHKOM U €T0
https://m.edsoo.ru/00adb6b6 6
MEPUOJIOB obOyyarommucs,
3 Knaccudukanys 1 HOMEHKIATypa { bubnmoreka LIOK CrI0COBCTBYIOMIMX
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2 | TO3UTUBHOMY
o BOCIIPUSITHIO
Busl XuMU4eCKOM CBSI3U U THIIBI bubmuoreka [JOK P
4 . 1 00y JaroMMuUCs
KPUCTa/UIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6 -
. | TpeboBaHui 1 IPOCHO
o
KonTponshas pa 0Ta6N_ 10 TEME ) 1 e JarOrHYeCKOro
JICHUE 3HAHUU
5 «IloBTOpeHue u yriyoneHue 3 paGoTHUKa,
OCHOBHBIX Pa3felioB Kypca 8 Kiacca» [IHB/IEUCHHIO HX
6 Krnaccudukanus XuMHUECKUX PeaKIIHii 1o | Bubnuoreka [JOK BHUMAaHUST K
Pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0 o6GCy)KaaeMoii Ha
[ToHsiTHE O CKOPOCTH XUMHUUYECKON PEAKIIUU. OKe UH(OopMaLun
7 Ilo € 0 ToMore eTepore 1 bubmmorexa LIOK . pop
HATHE O TOMOT€HHBIX U T€TEPOTCHHBIX aKTUBU3aLIUU UX
P https://m.edsoo.ru/00adbe9a 1 .
peakIusax MO3HaBaTe/IbHOU
[loHsATHE O XMMUYECKOM PaBHOBECHH. AeATe/IbHOCTH;
@DakTOpPbI, BIUSAIOIINE HA CKOPOCTh Bu6nuoreka [JOK [TpuBneuenue
8 1
https://m.edsoo.ru/00adc28c | BHUMAHMSA

XUMHYECKOU PCaKu U IMOJIOKCHUC
XUMHYCCKOI'O paBHOBCCUSA

00yuaroImuxcst K
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9 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHbBIE 1 bubmmoreka [JOK LIeHHOCTHOMY acCIIeKTy
peakiuu https://m.edsoo.ru/00adcade | n3yuaeMbIX Ha YpOKax

10 Teopus 37AEKTPOIUTUYECKON JUCCOLIHAIIIH. | bubmuoreka [JOK SIBJIEHUH,

CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68 | OpraHHU3aLnA UX
Bu6morexa LIOK paboTHI C IOTyYaeMOi
11 HNonnble ypaBHEHUS peakUuid 1
P peartt https://m.edsoo.ru/00add448 | Ha YPOKE COLHAILHO
= - 3HAUUMOU
XUMHUYECKHE CBOMCTBA KHCIOT U OCHOBAaHUH
. bu6bmotexa LIOK uH(popMaruei —
12 B CBETE MPEJCTABICHUN 00 1
. https://m.edsoo.ru/00add5d8 VHULMUPOBAHLE ee
ANEKTPOIIUTUIECKON JUCCOITUAITTI
. . obcyxIeHus,
XUMHUYECKHE CBOMCTBA COJIEH B CBETE

13 i 06 . 1 bubmmoreka [JOK BbICKA3bIBaHUS

MIPEJICTABICHHUA 00 AIEKTPOIUTUIESCKOM

ped P https://m.edsoo.ru/00add8b2 | obyuarouumMucs
JUCCOITUAITIHT
CBOEro MHEHUS 10 ee
. bubmuoreka [JOK
14 [TonsiTue o rugponuse coneit 1 httos://med Il 100addOdd TI0BO/lY, BbIDAOOTKH
ps://m.edsoo.ru/00a CBOETO K Heii
Bubnuoreka [JOK .

15 O0600111eHNE U cUCTeMaTU3alus 3HAHUH 1 OTHOIIEHHA,

https://m.edsoo.ru/00addd12

16 [IpakTudeckas padora Ne 1. «Permenune 1 bubmmoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a1aW) https://m.edsoo.ru/00addbfa
KonrtponsHas padora Ne2 o reme

17 «DIEKTpO eckas aucconua 1 bubmorexa LIOK

TEKTPOTUTHY S T uams.
p A At https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIINH B PACTBOPAX)

13 OO01mmas XxapakTeprCcTUKA TaJIOTCHOB. 1 bubmmoreka [JOK VHuuyrpoBaHve v
XUMHYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2 | moazepkka
XinopoBogopoa. ColisiHast KUCIOTA, Eub 10K UCCIIe/J0BATe/IbCKON

. HOJIIMOTEeKA
19 XUMHYECKHUE CBOMCTBA, IOJyYECHUE, 1 httos://m.ed 100ade104 AEATE/IBHOCTH
ps://m.edsoo.ru/00ade
NpUMEHEHHE o0yyJaromumxcs B
20 [TpakTuueckas padora Ne 2 mo Teme 1 bubmmoreka [JOK PaMKax peanusatiu

«ITomydeHnue COIAHON KUCTIOTHI, U3yYCHUE

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

nMu
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€€ CBOICTB»

Breraucnenus 1o YPaBHCHUAM XUMHUYCCKUX

21 €aKIUil, eclIy OJUH U3 PearcHTOB JaH B 1 buGnnorexa LIOK
P ’ P https://m.edsoo.ru/00ade488
n30BITKE
” OO01mmas xapakTepucTuka 31eMeHToB VIA- 1 bubmmoreka [JOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHsle MOAU(PUKALIMY CEPBI.
23 Ha oxcp €HHE ce (beé coe ep i 1 bubmorexa LIOK
X HU bl U WHEHUN B
! P ;II https://m.edsoo.ru/00ade64a
pupoe. XMMUYECKHE CBONCTBA CEPBI
24 CepoBogopo, ctpoeHue, Gu3ndecKue u | bubmmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KHCIIOTA,
25 ¢u3nveckue 1 XUMHYECKUE CBOICTBA 1 bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XHUMHYECKUE PEAKIIMH, JIEKALINE B OCHOBE
%6 MIPOMBIIIICHHOTO CIIOCO0a MOTyYSHHS 1 bubmmoreka [IOK
CEPHOU KUCJIOThI. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlel Cpelibl COEAUHEHUSIMHU CEPbI
7 Brrancienue MaccoBoit 1071 BeIXOa 1 bubmuoreka [JOK
MPOJIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
OOm1ast xapaKTepUCTHKA 31eMEHTOB VA-
)3 rpymmbl. A30T, paclipoOCTpPaHEHUE B | bubmmoreka [JOK
npupoze, Gu3ndeckue 1 XUMHYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHuak, ero (pu3N4YecKre U XUMHUECKUE 1 bubmmorexa [IOK
CBOMCTBA, IIOJIy4YCHUE U IIPUMECHEHUE https://m.edsoo.ru/00adf004
bubmmoreka [JOK
30 [TpakTuyeckas padora Ne 3 o Teme 1 1

https://m.edsoo.ru/00adf180

WH/IUBU/YaTbHBIX U
TPYTITOBBIX
MCCJIe/J0BaTe/TbCKUX
MIPOEKTOB, UTO JIACT
oOyuaromumcst
BO3MOJKHOCTh
npuo0OpecTy HaBbIK
CaMOCTOSITE/TEHOTO
pelleHust
TeopeTUUeCKOU
1po0J1eMbl, HaBbIK
reHepUPOBaHUS U
odopmiieHus
COOCTBEHHBIX UJIEH,
HaBBIK
YBa>KUTEJTbHOTO
OTHOIIEHUs K UY>KUM
uzesim,
0()OpMJIEHHBIM B
paboTax gpyrux
Hcciie/ioBaTenew,
HaBBIK MTy0/IMYHOTO
BBICTYTUIEHHS TIEpe/]
ayIUTOpUen,
apryMeHTUPOBaHUS U
OTCTauBaHUs CBOEH
TOUKH 3PEHUSI.
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«Ilonyuyenne aMMuaka, U3y4eHHe €ro

CBOMCTB»

31 A3oTHas kuciora, e€¢ pusndeckne u | bubmmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH

0 aMMOHUS B KQU€CTBE MUHEPAIbHBIX | bubmmoreka [JOK
ynoopenuit. XuMuueckoe 3arpsi3sHeHHe https://m.edsoo.ru/00adf518
OKPY>KaIoIlleH cpeibl COEAMHEHUSIMU a30Ta
dochop. Oxcun dhocdopa (V) u pochopuas

33 KHCIIOTa, GU3NYECKUE €CKHe 1 bubmmorexa LIOK

UCIIOTa, PU3NUECKHE U XUMHYECKU
N https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIyYeHUE
Hcnonb3oBanue GochaToB B KauecTBE

34 epai o0peHuii. 3arps3HeHUE 1 bubmmorexa [TOK

MUH BHBIX HUHN. 3arps3HeHH
P N Y0P P https://m.edsoo.ru/00adfc20
NIPUPOIHOH cpenbl pocdaramu

35 VYrnepoa, pacnpocTpaHeHue B IPUPO/IE, 1 bubmmoreka [JOK
(du3nyecKre U XUMUYIECKUE CBOWCTBA https://m.edsoo.ru/00adfd9¢
Oxcunsl yraepoaa, ux pusndeckue u

36 XHMUYECKHE CBOMCTBA. DKOJIOTHUCCKHUE 1 Bbubnuoreka [JOK
poOJIeMBI, CBSA3aHHBIE C OKCUIIOM YTJIEpoa https://m.edsoo.ru/00adfebe
Iv)

Bubnuoreka [JOK
37 VYronbHas KUCIOTA U €€ CONu 1
https://m.edso00.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o Teme
| Bubnuoreka [JOK
38 [losnyuyenue yriaekucioro rasa. 1
" https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakuus Ha KapOOHAT-HOH
[TepBoHauanbHBIE MOHATHS 00
P Bu6nuoreka [JOK
39 OpraHUYECKUX BELIECTBAX KaK O 1

COCIMHEHUSX yIIIepoaa

https://m.edsoo.ru/00ae054¢e
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Bubnuoreka [JOK

40 Kpemuuii u ero coequHeHus 1
P https://m.edsoo.ru/00ac080a
IIpakTuyeckas pabora Ne 5. Pemenue
A1 AKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME 1 bubmmoreka [JOK
«BaxHeire HeMeTauIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHCHHUS
KonrtponsHas padora Ne3 o reme
. bubmmoreka [JOK
42 «BaxHeire HeMeTauIbl U UX 1
https://m.edsoo.ru/00ae0el8
COCTUHCHHUS
OO01mmas XxapakTepuCcTHKa XUMUIECKUX VHvuyrpoBaHue 1
43 3JIEMEHTOB — METaJIOB. MeTauinueckas | bubmuoreka [JOK NoAiepKKa
CBSI3b U METAJUIMYECKAs KPUCTAILINYECKAs https://m.edsoo.ru/00ae103e | wMcCCAeAOBATENBCKON
pemérka. PU3NYECKUE CBOMCTBA METAJIIIOB JleqTe/IbHOCTH
XUMHUYECKHE CBOMCTBA METAJLIOB. Eub 10K 00yuarouxcs B
. . nOIMOTEKA
44 DNEKTPOXUMHUYECKUN Psii HAIPSDKEHUI 1 paMKax peansanin
https://m.edsoo.ru/00ael 156
METaJJIOB MU
OO6mue criocoObl MOTYYeHHS] METAJLIOB. VHMBAY a/TbHBIX 1
45 CnniaBbl. Berunciienus o ypaBHEHUSIM | bubmuoreka [JOK IPYyNIOBbIX
XUMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael156 HCCIEA0BATEITHCKIX
pEeareHTOB COJEPKUT MPUMECH TIPOEKTOB, 19TO AACT
o0yuaromumcst
46 [TonsiTHE O KOPPO3UU METAILIIOB 1 bubmorexa HOK ot
BO3MO>KHOCTb
PP https://m.edsoo.ru/00ac1278
NpHOOpecTy HaBbIK
47 II{enouHbIe METAIBI 1 bubmorexa [IOK CaMOCTOSITETLHOTO
https://m.edsoo.ru/00ael14b2
Bt OK pelieHust
nOIMOTEKA .
48 Okcubl ¥ TUIPOKCUBI HATPUS U KU 1 1 TeopeThyYeCcKou
https://m.edsoo.ru/00ael14b2
1po0J1eMbl, HaBbIK
49 [IlenoyHO3eMeNbHbIE METAIIbI — KAIbLMH 1 | bubmmoreka [IOK reHepUpOBaHKS 1

Mar"Hui

https://m.edsoo.ru/00ael5e8
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Bubnuoreka [JOK

>0 BaHEHIIHE COCTMHEHMS KaTbLIHA ! https://m.edsoo.ru/00ael5e8
51 O06o001IeHre U cucTeMaTu3alus 3HaHUH 1
N . bubmmoreka [JOK
52 JXKeEctkocTh BOABI M CIOCOOBI €€ yCTpaHeHHUs 1 https://m.edsocl)_.[ru/Oanl886
[IpakTuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI U METOJIBI €€ 1 bubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmmoreka [JOK
>4 AdiomiHHi ! https://m.edso:fru/Oan1c64
55 AM(oTepHbIE CBOICTBA OKCHIA U | bubmmoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
56 Keneso ! https://m.edso:)_.[ru/Oan1d86
57 Oxkcuapl, rusipokcuibl U conu xkenesa (1) u | bubmmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35¢6
58 O06o001IeHre U cucTeMaTu3alus 3HaHUH 1
[Ipaktuyeckas pabora Ne 7. Pemenue
59 JKCIIEPUMEHTANIBHBIX 3a7a4 110 TEME 1 bubmorexa [TOK
«BakHeNme MEeTaIUIbl U UX COEIUHEHUS hitps: m.cdsoo.nu/ac3de
Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUX
€aKIUi, eClTi OJJUH U3 PEarcHTOB JaH B
60 i36leKe WIN co;?epxcHTI;pHMecn. ) 1 bubmorexa [IOK
BrrunciieHus MacCOBOM JOJIA BBIXO/A hetps: /m.cdsoo.ru/G0acl 750
MIPOYKTa peakiuu
61 O06o0061IeHre U cucTeMaTu3alus 3HaHU | 1
62 KonrtponsHas pabora Ne4 o reme 1

odopmiieHus
COOCTBEHHBIX UJIEH,
HaBBIK
YBaXKUTETLHOT'O
OTHOIIIEHUS K UY>KUM
uziesm,
0()OpMJIEHHBIM B
paboTax gpyrux
Hcciie/ioBaTenew,
HaBBIK Ty OIMUHOTO
BBLICTYTI/IEHUS T1epe]
ayIUTOpUen,
apryMeHTHPOBAHUS U
OTCTauBaHUs CBOeH
TOUKU 3PEHHUSI.
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«BaxkHeiIme MeTalIbl U UX COSTUHECHUI

63 BemectBa u maTepuanbl B HOBCEAHEBHOM | Bubnuoreka [JOK Opranusanus
’KU3HU YeJ0BEeKa https://m.edsoo.ru/00ae3f50 medcTBa
64 XUMHUYECKOE 3arpsiI3HEHNUE OKPY KaroIIei 1 bubmmoreka [JOK MOTHUBHUPOBAHHBIX U
cpenbl https://m.eds00.1ru/00ac4270 | 3PYAHPOBAHHBIX
65 Poiib XuMUM B pelICHUH YKOJIOTHYECKUX | bubmmotexa LIOK 00yuaromuxcs
npoosem https:/m.edsoo.ru/00ae4270 | HaA UX
eycIrieBaro
PezepBHblit ypok. O000mIeHNE U bubmmoreka [IOK HEYCHEBAIOMHMY
66 . 1 O/IHOKJIaCCHUKaMH,
cuUcTeMaTu3anus 3HaHuU https://m.edsoo.ru/00ae0d0a
o JIAroIIIero
67 PesepBHBIit ypok. 0606£ueHHe 51 1 Bubnuoreka [JOK obyuarormcs
cUCTeMaTu3anus 3HaHuU https://m.edsoo.ru/00adb33c¢ COLANBHO
68 PesepBHelit ypok. O6o0IeHHE 1 | bubmmoreka [JOK SHATMMBI OTIbIT
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2 COTPYAHMHECTBA 1
B3aMMHOM MOMOLLU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

39




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KIIACC

Kon
NMpoBepsieMoro
pe3yJjbTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1

[To Teme: «IlepBoHavanbHbIE XUMHUYECKUE TIOHSATUSD)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSTHI: aToMm,
MOJIEKYJIa, XUMHUYECKHUH BJIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE
BEILIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJIHAsI), BaJE€HTHOCTD,
OTHOCUTENIbHAS aTOMHAasi U MOJIEKYJIsipHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsi Macca, MaccoBas JOJs XHMHYECKOTO
JJIEeMEHTa B COCIMHEHUHU, MOJISIPHBIA OOBEM, XMMHUYECKas PEaKIlus,
KIaccupUKalus  peakuil:  peakuud  COCOUHCHHs,  PEaKIUu
pa3NoXKEHUs, peaKlUuud 3aMEeUICHHs, pEeakiuu oO0MeHa, JK30- U
SHIOTEPMHUUYECKUE pPEaKIHH, TEeTUIOBOM 3P (HEKT peakiuu, pacTBop,

MaccoBast J10JIsl BelecTBa (MPOLEHTHAsI KOHILIEHTPALKs) B paCTBOpPE

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU U

MNPUMCHATH 3TU MOHATHSA IPU OITMCAaHUH BCIICCTB U UX npeBpameHHﬁ

1.3

UCTOJIb30BAaTh XMMUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS (HOpMyT

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PaCKpbIBATH CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOrO Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIPCACIIATH BaJICHTHOCTb aTOMOB DJICMCHTOB B 6I/IHapHBIX

COCOAUHCHUAX

1.6

KJIacCU(UIUPOBATh XMUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBy

YUYaCTBYIOUIMX B PEaKIH BEUIECTB, 10 TEIJIOBOMY PPEKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO W MOJISIDHYRHO MacCChI

BCIICCTB

1.8

BBIYHCIISITh MAacCOBYIO JIOJIO XMMHYECKOTO d3JeMEeHTa 1o (opmyme
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COCIUHEHHUS,

1.9

BBIUTUCIIATH MACCOBYIO JOJIO BEIIECCTBA B PaCTBOPC

1.10

MPUMEHSITh €CTECTBCHHOHAYYHBIE METOJIbI TIO3HAHHS — HAOIIO/ICHUE,
U3MEPEHHE,  MOJCIHUPOBAHUE,  OKCHEPUMEHT  (peasibHbIA |

MBICJICHHBIN )

ITo Teme: «Baxnenmue npeacTaBUTENIN HEOPraHUYECKUX BEILIECTB)

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHWMHUYCCKHX MMOHSTH: OKCH I,

KHUCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OMPCACIIATL NPHUHAMJIC)KHOCTL BCIHICCTB K OHpeILeJIéHHOMy KJ1acCcy

coeMHEeHui 1o popmynam

23

KJ1acCU(UIIUPOBATh HEOPTAHUYECKUE BEILIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJas OMUCAHUE NpPUMEPAMHU

MOJICKYJISIPHBIX ypaBHeHHﬁ COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKuHﬁ

2.5

IMPOTrHO3UPOBATH CBOMCTBaA BECICCTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IMPOTCKAHHUA XHUMHUUYCCKHUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClIeZIOBaTh MpaBUJaM TIIOJb30BAaHUS XMMHUYECKOH TMOCyA0il U
na0opaTOpHBIM 00OPYAOBAaHHEM, a TaK)Ke MpaBWiIaM OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHUHM C HWHCTPYKIMSMHU TI10 BBITOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO UM COOMpPAHUIO
ra3oo0pa3HbIX BelIecTB (BOAOPOJA U KUCIOPOAA), NMPUTOTOBJICHUIO
pacTBOpOB € ONPEACIEHHONM MacCOBOW JOJIEM PacTBOPEHHOrO
BEIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUYECKHE HKCIICPUMEHTBHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MH/IUKATOPOB (JIakKMYC, (heHOIPTaNCHH, METUIIOPAHK U APYTHUE)

2.7

IIPOBOJUTH PACYETHI [0 YPABHEHUIO XUMUYECKON pEeaKLuu

IIo Teme: «llepuomuyeckuii 3akoH u Ilepuommueckas cucrema
xumuyeckux snemeHtoB JI. WM. MenneneeBa. CtpoeHue aTromoB.

Xumu4deckas cBA3b. OKHCINTENBHO-BOCCTAHOBUTEILHBIC peakunumn»

3.1

PacCKpBIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHATUH: AIpO aToMma,
AJIEKTPOHHBIA CIIOM aroma, aToMHas OpOUTalb, paJAUyC aTroMa,
XUMUYECKash CBsA3b, IIOJISIPHAs W HEINOJIIPHAs KOBAJICHTHAs CBS3b,

3JIEKTPOOTPULATEIIBHOCTh, WOHHAs CBSI3b, HMOH, KAaTHOH, AaHWOH,
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CTCIICHb OKHCJICHHUA

3.2

KHaCCI/I(I)I/II_II/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

OINMUCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepronnueckoit
CUCTEMBl XMMMUYECKHUX D3JIEMEHTOB: pa3iu4aTb MOHITHUS «IJIaBHAs
noarpynmna (Arpynma)» u «mobounas mnoxarpymnma (brpymma)y,

«MaJiple» U «OOJIBIIHEY Nnepruoabl

3.4

packpbiBaTth cmblici Ilepuoguyeckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBATH MIOHUMAHHUE MIEPUOJNYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX DJJIEMEHTOB OT WX NoJIoKeHus B Ilepuoamueckoit

CUCTEMC

3.5

COOTHOCUTh  O00O3HAUEHUs, KOTOpPhIE HMCIOTCS B  TabmiwIie
«ITepnognueckas cucreMa XUMHYECKUX 3JIEMEHTOB JI..
MeHaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKUX OJJIEMEHTOB (COCTaB M 3apsija  sjpa, oOIee YHcIio

3JIEKTPOHOB U PACHpeIesICHUE UX MO 3JIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATH CTCIICHDb OKHUCJICHUA DJICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

OMpeNeNsaTh BUJ XHUMHUYECKOW CBsI3W (KOBaJ€HTHasT M HOHHAas) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHust

1

IIo Teme: «BGH_ICCTBO U XUMHWYCCKas pCaKLusa»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUECKHX TIOHSITHH: pacTBOp,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOLMALINS,
peakiu MOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOE PAaBHOBECHE,
o0OpaTumbie u HeoOpaTUMbIe peaxuuy,
OKHCIIUTEIHbHOBOCCTAHOBUTEIILHBIC peaxIuu, OKHUCITUTEIb,
BOCCTAHOBUTENIb, OKHCIICHHE M BOCCTAaHOBJICHHE, aJUIOTPOIHS,
aMpOTepHOCTh,  XHMHUYECKas  CBsA3b  (KOB&JIGHTHAs, HWOHHA,

MeTaJIJII/I‘-ICCKaH), KpucCTallIn4cCKas peméTKa, CIUIaBbI, CKOPOCTb
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XUMHYECKON pEAKIUU

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHUU U

MNPUMCHATH 3TU MOHATHUSA IPU OITMCAaHUH BCIICCTB U UX npeBpameHHﬁ

1.3

COCTABJIAITh YPAaBHEHUS HIIEKTPOJIUTUYECKON AUCCOLMALMMU KHUCIOT,
LIEJIOYEH U COJIEH, IOJHBIE U COKPALIEHHBIE YPAaBHEHMs pEaKIUil

HOHHOI'O OOMeEHa

1.4

PaCKpbIBaATh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OaJlaHCa STHX peakUuit

1.5

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XUMUYECKON peaKLuu

IIo temam: «Hemeraminl M mMX coeaguHEHUsT» M «MeTamwibpl U HX

COCOUHCHU A

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PHUECKUE XUMHUUECKUE
CBOMCTBA IIPOCTBIX U CJIOKHBIX BELIECTB, MOATBEPXkAAsi OINHUCAHUE
[IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHUYECKUX PEAKIUI

2.2

COCTaBJIAATh YPAaBHCHUS peaKI_[I/II\/'I, MOATBCPIKAAIOIUX CYHICCTBOBAHUC

TeHETHYSCKOM CBA3U MCXKAY BCUHICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH NPOTCKAaHUA XHUMHUUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3jIMYHbIX

YCIOBUAX

24

ClIeZIOBaTh MpaBUJaM TIOJb30BAaHUS XMMHUYECKOH TMOCyaoil U
nabopaTOpHBIM 00OPYAOBAaHHEM, a TaK)Ke MpaBWiIaM OOpalieHUs C
BEIIECTBAMH B COOTBETCTBHUHM C HWHCTPYKIMSMHU TI10 BBITOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO UM COOMpPAHUIO

ra3000pa3HbBIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO ra3a)

2.5

NPOBOJUTH PEAKIUH, MOATBEPXKAAIOUINE KAYECTBEHHBIH COCTaB
pa3NUYHBIX BEIIECTB: pPACMO3HABATh ONBITHBIM IMYTEM XJIOPHU-,
Opomuza, wuomupa, kapbonar, ¢docdar, cunukar, cyubdar,
THJIPOKCUANOHBI, KaTHOHBI aMMOHHS, MOHBI M3yYCHHBIX METAJIJIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMUS U OKPYIKaAOLLIAsL Cpeaay

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XuMuueckux mnousatuid: [IJIK

BCIICCTBA; KOPPO3Ud MCTAJIJIOB

3.2

INPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIbHOM JACATCIIbHOCTH —
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aHalM3 W CHHTE3, CpaBHEHHWE, OO0O0OIIeHNe, CHCTeMAaTU3aIINIO,
BBISIBIICHUE TPUYUHHO-CIECACTBEHHBIX CBSI3€M — Uil  HM3y4EHHs
CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIUN; €CTeCTBEHHOHAy4YHbIC
METOJIbI TIO3HAHUS — HaONIOICHUE, W3MEpEHUE, MOJCTUPOBAHUE,

AKCIEPUMEHT (peaibHbIA U MBICIICHHBIN )
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INPOBEPAEMBIE 3JIEMEHTDBI COAEP) KAHUA

8 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1

HepBOHaanLHBIe XUMHNYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHUM B KU3HU 4YelOBEKa. XUMHUA B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsatue o METOJaX IIO3HAaHUA B XUMHU. Yuctele BCIICCTBA U CMCCH. CnocoObl

paszaeneHust cMecen

1.3

ATOMBI M MOJICKYJIBI. Xumudeckne daeMeHThl. CHMBOJBI  XHMHYECKHX

snemMeHTOB. [IpocThie U cloKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumuueckas Gopmyina. BageHTHOCTP aTOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHoOcuTenbHass ~ aTOMHas — Macca.
OTtHocuTenbHAsE MOJIEKYJIApHas Macca. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA

B COCAMHCHUNU

1.5

KonunuectBo BemectBa. Mosb. MonsipHasg Mmacca. B3aumocBsi3p KosMyecTBa,
Macchl M 4YHCIa CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacuérel mo Qopmynam

XUMHUYECKHUX COCOUHEHUN

1.6

@usnueckue U XMMHUYECKUE sABJICHHs. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHs] MacChl BEIIECTB. XUMHUECKue ypaBHeHus. Knaccudukanums

XUMHYECKHUX PeaKIuii (COeTUHEHMS, Pa3I0KEHUS, 3aMeIlleHHUs, OOMEHA)

1.7

XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM NIOCY101, C IPaBUIAMU
pabotel B naboparopun W npuéMamu oOpalieHuss ¢ J1a0opaTOpHBIM
o0opyjoBaHWEM, H3yYe€HHUE H ONMUCaHWe (PU3UYECKUX CBOMCTB 00pa3ioB
HEOPraHMYECKUX BeELIeCTB, HaOmrofeHue Qu3nueckux (IUIaBJICHHUE BOCKa,
TasiHUE JIbJla, PaCTUPAHKME caxapa B CTYIKE, KUIIEHWE U KOHJIEHCALUs BOJbI) U
XUMHUYECKUX  (TOpEHHME  CBEYM, [POKAJIMBAHUE MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBUE MeJa C KHUCJIOTOW) SIBJICHUN, HAONIONEHWE U OMUCAHHE
MPU3HAKOB MPOTEKAHMSI XUMUYECKMX peakiui (pas3foKeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJOPHAOM Oapus, pa3ioxKeHHE
ruapokcuna meau(ll) mpu HarpeBanuu, B3aMMOJIEHCTBHE Kelie3a ¢ PAaCTBOPOM
comu Meu(Il), n3yuenue crnocoOoB pazmeneHus cMecei (C MOMOIIBI0 MarHuTa,

¢buIbTpOBaHKEe, BBHIIAPUBAHUE, AUCTHIULILMSA, Xpomarorpadus), MpoBeACHUE
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OYHMCTKH MTOBAPEHHOM COJIM, HAOJIIOICHUE U OMTUCAHUE PE3yJIbTATOB POBEICHUS
OIbITa, WJUIFOCTPUPYIOLLETO 3aKOH COXPAHEHMsI MAacChl, CO3JIaHUE MOJeNel

MOJIEKY (IIapOCTEPKHEBBIX )

Bakneiiiue npeacTaBUTeIn HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — sneMeHT M mpocroe
BelecTBO. HaxoxaeHnue kucimopona B MpHpojae, PU3NUECKHE U XUMUYECKHE
cBoiictBa (peakiuu ropenus). Oxcuawl. [Ipumenenue kucmopona. CrocoOsl
MOJTy4eHUsT KUCIOpojga B Jaboparopud M MPOMBIILIEHHOCTH. KpyroBopot

Kuciopoaa B npupozae. O30H — amoTponHas MoAU(UKALUSI KUCIOpOoIa

2.2

TenoBoit 3pPeKT XUMUUECKOH peaku, TEPMOXUMUYECKUE YPaBHEHHUSI, 3K30-
U SHAOTEPMUYECKUE peakuu. TOIUINBO: yroib U METaH. 3arpsi3HEHUE BO3yXa,

yCUJICHHE TTapHUKOBOTO 3(ekra, pazpylieHne 030HOBOTO CII0s

23

Bonopon — snemeHT M npocroe BelecTBo. HaxoxkaeHue Bomopona B IIPHUPOZE,
¢u3nyeckue W XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TONYYEHHUS.

Kucinorts! 1 conmu

24

ModsipHblii 00bEM Ta30B. PacuéTsl Mo XUMHYECKUM YPaBHEHUSIM

2.5

dusnyeckue CcBoMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacelieHHbIe M HEHACBILEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEILECTB B BOJE.
MaccoBasg nons Bemecrsa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B mpupoie U B KHU3HM 4enoBeka. Kpyrosopor
BOABI B IIpUpoJe. 3arps3HEHHE NpUPOAHBIX BoA. OxpaHa M OYMCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudukanus wneopranmueckux coeaumHeHuid. Oxcuapl. Kmaccuduxarnms
OKCHJIOB: cojeo0Opa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHBIC) W
HeconeoOpa3yromme. Homenknarypa okcumoB. dusznueckne W XUMUYECKHE

cBOMCTBa OKCUAOB. [loyueHne okcuaos

2.7

OcnoBanmst. Knaccudukanuss ocHOBaHMHA: MIENOYM M HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBaHuii. DU3NYECKUE U XUMHUYECKUE CBOMCTBA

ocHoBaHuil. [lonydyenue ocHOBaHUM

2.8

Kucnotsl. Knaccugpukamus kucnor. Homenkiatypa kucnor. ®dusmueckue u
XHUMHYECKHE CBOMCTBa KHUCIOT. Psanm aktuBHOocTH MeTaioB H.H. bekerona.

[Tonmyuyenue xucior

2.9

Comu. Homenknarypa conei. @u3nyeckue M XUMHUUYECKUE CBOMICTBa COJIEH.

ITonyuenue coisen
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2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COC,Z[I/IHGHPIP'I

2.11

XUMHYECKUN  JKCIEPUMEHT: KA4eCTBEHHOE  OIPEACIICHHE  COACPIKAHMS
KHUCJIOpO/a B BO3JyXe, IMOJydYeHHE, cCOOMpaHME, paclo3HAaBAaHHE U M3YUYCHHE
CBOWCTB KHCJIOPO/a, HAOII0IeHHEe B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHUS U NPEKpAILEHUs] TOPEHUs (II0Kapa), O3HAKOMJIEHHUE C
oOpa3laMu OKCHJIOB U ONHCAHHE WX CBOICTB, IONy4YeHHE, cOoOHMpaHUe,
pacro3HaBaHME M H3Y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJEHCTBUE
Bogopoaa ¢ okcuaom meau(Il) (Bo3aMoKHO HCONB30BaHUE BHACOMATEPUATIOB),
HaOmrofeHne OoO0pa3loB BEIIECTB KOJMYECTBOM 1 MOIb, HCCIEIOBaHUE
0COOEHHOCTEH pacTBOpEHUs BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEILIECTBA, B3aUMOJIEMCTBUE BOJbI C MeTalaMH (HaTPUEM U KaJbLIUEM)
(BO3MOYKHO HCHOJb30BAaHUE BUJEOMATEPHAIIOB), OIPEAEICHUE PACTBOPOB
KUCJIOT M IIeJIoueil C TOMOIIbI0 HMHIMKATOPOB, HCCIEIOBaHHWE OOpPa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIacCOB, HAOMIOJCHHWE W3MEHEHUS
OKpaCKM HHJIUKATOPOB B pPACTBOpPAaX KHCIOT M INEIOYEH, H3ydeHHUe
B3auMmozeiictBuss okcuga meau(ll) ¢ pacTBopoM cepHON KHUCIOTBI, KUCIOT C
MeTaJUlaMH, PEAKLIUN HEUTpaInu3alyH, I0Jy4eHHEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOI0 MeTaula JPYrMM M3 pPacTBOpa COJIM, pELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 0 TeMe «BakHelInue KIacChl HEOPraHMYECKHUX

COETUHEHUN

[Tepuonnueckuii 3akoH u [lepuoanueckas cucTeMa XUMUYECKUX dJIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKask CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCJIbHBIC PCAKIINN

3.1

[lepBble TOMBITKM KiIacCU(PUKALMK XUMHUYECKUX »dJeMeHTOB. [lonarue o
rpynmnax CXOJHBIX JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEIbHBIE METaJlIbI,
raJloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yioT amdoTepHbIe

OKCHUABI U TUAPOKCHUIBL

3.2

IIepuonnueckuit 3akoH. [lepuoanueckas cucreMa XuMu4eckux s1emeHToB 1. 1.
Meneneesa. KopoTtkonepuoanas 51 JUIMHHOIIEpUOHAS (bopmbI
[lIepuonnueckont cucrembl xumuueckux odnemMeHroB J[.M. Mengeneesa.
Ilepuonsl u rpynnbl. PU3MYECKUH CMBICI INOPAIKOBOIO HOMEpa, HOMEPOB

nepuoaa v rpynIibl 3JICMCHTA

33

Crpoenune atromoB. CoctaB aTOMHBIX sifep. M3otomnel. Onexrponsl. CtpoeHue

AJIEKTPOHHBIX  000JI04eK aTroMOB TMepBbIX 20 XHMHYECKHX 3JIEMEHTOB
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Ilepnonnueckoit cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTA MO ero noyioxeHuto B [lepuoanueckoii cucreme [I.1. Menneneena

34

3aKOHOMEPHOCTH M3MEHEHHUs paauyca aTOMOB XHMHMUYECKHUX DIIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TPYINIAM U IEPUOAAM.
3nauenue Ilepuonnyeckoro 3axkoHa u llepuonnyeckoil cucTeMbl XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUA HAykKu U npaktuku. J[.MI. MenneneeB — y4€HbId U

rpak1aHUuH

3.5

Xumunueckass cBsizb. KoBasieHTHast (TMOJisipHAsE ¢ HEMOJISIpHAs)  CBS3b.

QHCKTPOOTPI/H_[&TCJIBHOCTB XUMHYECKHUX 3JIeMEHTOB. MOHHAas CBS3b

3.6

Crenenpb okucicHusa. OKHCIUTESIHFHOBOCCTAHOBUTCIBHBIC pCaKknuu. Hpoueccm

OKHUCJIEHHS B BocCTaHOBJIEHHUI. OKUCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH OJKCIEPUMEHT: H3ydeHHe OOpa3loB BEIIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJACUCTBUE THAPOKCHAA LHUHKA C PACTBOPAMU KHCIOT H
LIEJI0YEH, TPOBEICHUE OIBITOB, WIUIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEJBHBIX peakLuil (TOpeHUe, peakLiuu pa3jioKeHNs, COCTUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

BemectBo n xumnueckas peakuus. IloBropenue

1.1

IIepuonnueckuit 3akoH. Ilepuoauyeckas cuctema XuMu4eckux snemenTos J1.1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalusd, KalabUUsi WU UX
COCIMHEHUIM B COOTBETCTBUM C IIOJIOKEHUEM DJIEeMEHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XUMHYECKOM CBsI3U. THIBI KPHUCTAUIMYECKUX
pEeETOK, 3aBUCUMOCTD CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BHUJA XUMUYECKOH cBs3u. Kiaccudukanus u HOMEHKIIaTypa HEOpraHHYECKUX
BELIECTB (MEXAYyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BEILIECTB,
OTHOCAIIUXCSA K  PA3IM4YHBIM  KJIACCaM  HEOPraHWYECKUX COCIUHEHMH,

IFCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYeCKHX PeakIUid 1Mo pa3IUYHbIM MPU3HAKaM (110 YUCITY U
COCTaBy YYacTBYIOUIMX B PEAKLIUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo

W3MEHEHMIO CTEIICHEH OKMCICHHUS XHUMHYSCKUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,

48




[0 yYacTHIO KaTaau3aropa). OK30- M JHIOTEPMHYECKHE  peakluy,

TEPMOXUMHUYECKHE YpaBHEHUS. [[oOHATHE O CKOPOCTH XMMHUUECKON PEAKIIUU

1.4

[Tonatue 00 OOpaTHUMBIX M HEOOPATHMBIX XMMHUYECKUX peakuusx. IloHsTne o
TOMOTEHHBIX M T€TepOreHHbIX peakiusax. [IoHITHe 0 XMMUYECKOM PaBHOBECHH.
@akTopbl, BIUAIONIME HA CKOPOCTh XMMHUYECKOW pPEAaKIUHW U TOJOXKCHHE

XUMHYCCKOTI'O paBHOBCCHUA

L5

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuuy, AJIEKTPOHHBIN OamaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu.  CocTaBiieHUE  ypaBHEHMMU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIU C HCIOJIB30BAHUEM METOJA

ANEKTPOHHOTO OasiaHca

1.6

Teopust 2JIEKTPOIUTUUECKONW TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOJIMTHI.
Karnonsl, aHnoHbl. MexaHu3M JUCCOLMAILMU BEUIECTB C Pa3INYHBIMU BUJAMU
XxuMu4eckoi cBs3u. Crenenp auccouuanyuy. CUIbHBIC U CIIA0bIe AIEKTPOIHTHI.
Peakiun noHHOTO OOMeEHa. YCIOBHS NMPOTEKaHMs PEAKIU MOHHOTO OOMeHa,
IIOJIHBIE U COKpALEHHBIE WOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBAaHMH W COJell B CBeTe NPEACTABICHUH 00 3SICKTPOTUTHYECKON

nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHbL. [1oHsATHE O THapOIU3Ee coneit

1.7

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJIEHHE C MOJCISIMH KPHUCTALTHYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HeMeTaiioB (rpadura u
anmMasa), CJIOKHBIX BEIIECTB (XJIOpUJa HaTpusl); UCCIEIOBAaHUE 3aBHCHUMOCTU
CKOPOCTH XHWMHYECKOW pEeaklWh OT BO3JCUCTBUS pPa3INYHBIX (DAKTOPOB;
UCCIEAOBaHUE  BJEKTPONPOBOJHOCTH  PAacTBOPOB  BEILECTB,  Ipoliecca
JTUCCOIMAIIMU  KHUCJOT, IIeJoued U coieil  (BO3MOXHO HCIOJb30BAaHUE
BHUJICOMATEPHAJIOB); TMPOBEJICHUE OIBbITOB, WUIIOCTPUPYIONINX MPU3HAKU
MPOTEKAHUs peaKInii MOHHOTO 0OMeHa (0O0pa3oBaHME OCaJKa, BBIICICHUE Ta3a,
o0Opa3oBaHHe BOJbI); OMBITOB, WJUTFOCTPUPYIOMIUX TMPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peaKIuil (TOpeHue, peakluu pa3oKeHHs, COCIUHEHHUS ),
pacro3HaBaHUE HEOPraHUYECKUX BEHIECTB C MOMOIBIO KaU€CTBEHHBIX PEaKIIUil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramnnl u ux COCIUHCHUA

2.1

OOmiast  xapakrepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHne u (pu3ndeckre CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHUMUYECKHE CBOMCTBA Ha IIPUMEpPE XJIOpa
(B3auMozelicTBUE € MeTalllaMH, HEMETAJUIAMH, WLIEJI04aMHu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHue, npuMeHenue. [eiicteue
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XJIOpa ¥ XJIOPOBOJAOPOAA HAa OPraHU3M YeJOBeKa. BaxkHeWIme XJopuabl U UX

HaxO0JICHUE B MPUPOJIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CTpoeHune u pusnyeckue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJAa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAIUN
KHACJIOpOAa U cepbl. XMMHYECKHE CBOMcTBa cepbl. CepoBOIOpPOI, CTPOEHUE,
¢usnueckne W XUMHUYECKHE CBoWcTBA. OKCHIBI Cepbl Kak MpPEICTaBUTENN
KHUCJIOTHBIX OKCHIIOB. CepHas KHUCIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBa
(oOmue Kak MpencTaBUTENs Kilacca KHUCIOT M cnernuduyeckue). XUMHUYeCKHUe
peakiyu, JeKaliue B OCHOBE MPOMBIIIICHHOTO CIOco0a IMONy4eHUs] CEepHOM
kucnotThl. IlpuMenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs pEaKLUs Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COeIUHEHUI B mpupoje. XUMHUYECKOE
3arpsiI3HEHUE OKPYXKAIOLIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JT0K[IU,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEA0TBPAICHHUS

23

OOmast xapaktepucTuka 3yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIIEHUS. A30T, paClIpOCTPaHEHUE B IIPUPO/IE,
¢usnveckue U XuMu4eckue cpoicTra. Kpyroopor asora B npupozae. AMMHUAK,
ero ¢u3MUecKue M XMMUYECKHE CBOICTBa, Mojy4yeHHe W npumeHeHue. Conu
aMMOHMS, HX (u3MYecKMe M XHMHUYECKHE CBOICTBa, MpPUMEHEHHE.
KauecTBeHHas peakius Ha MOHBl aMMOHHUA. A30THas KUCJIOTa, €€ IOJyYeHHE,
¢du3nuecKkne W XUMHUYECKHE CBOWCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcmonp3oBaHre HUTPATOB M COJIEH aMMOHHS B
KayecTBE MHHEPAJIbHBIX yI0OpeHui. XUMHUECKOe 3arpsi3HEHHE OKpY’KaloIen
Cpellbl COEAUHEHUAMM a30Ta (KUCIOTHBIE JOXKAH, 3arpsA3HEHNE BO3/1yXa, IOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorponHsle Mogudukanuu (ocdopa, puzndeckrne U XUMUYECKHUE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XMMUYECKHE CBOWCTBa, mosydeHue. lcmonp3oBanue ¢ochaToB B KayecTBe

MUHEpAIbHBIX YI00peHUit

2.5

OOmast xapakTepuctuka 31aeMeHTOB I[VA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapakKTEpHbIE CTENEHU OKHUCIEHUS. YTIJEepoJ, aUIOTPOIIHBIE
MOIU(UKAIIMK, PACIpPOCTPaHEHHE B MPHUPOJE, (U3NYECKHE M XUMHUYECKHE
cBoiicTBa. Azncopbuusa. Kpyrosopor yriaepona B npupozae. OKCHIBI yriiepoaa,
uxX (u3MYecKre M XUMHUYECKUE CBOMCTBA, JCUCTBUE HA >KHUBBIE OPTaHU3MBI,

MOJIYUYCHHUC U TIPUMCHCHUC. OKOJIOTUYCCKHE HpO6JICMI>I, CBA3aHHBIC C OKCHUJOM
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yraepoaa(IV); rumore3a Tm00anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIN
apdekr. YrompHas KUCIOTa W €€ CONMU, HX (UINYECKUE U XUMUYECKUE
CBOICTBa, TONMyueHUEe U HpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
nonbl. Mcnons3oBanue kKapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SICTBE

2.6

[TepBoHauanbHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepojna (MeTaH, 3TaH, 3TWUJIEH, AalETUIEeH, 3TaHOJ], TJIHUIEPHUH, YKCYCHas
kucnora). Ux coctaB m xummueckoe crpoeHue. [loHsATHE 0 OHOIOTHYECKU
BRXHBIX BEIECTBAX: XHpax, OENKax, yrieBoJax — W WX POJIU B KHU3HU
yesnoBeka. MarepuaibHOe €IUHCTBO OPraHMYECKMX U HEOPTaHHMYECKUX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHYECKHE CBOMCTBA, NOJIY4YCHHE U
npumenenne. CoenuHeHus KpemMHHUS B mpupoge. OOmme mnpeacraBieHus o0
okcuae kpemHusA(IV) u kpemuueBoi kucinote. CHIMKAThI, UX UCIOIb30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTH. BakHeHIHe cTpoUTEIbHbBIE MaTEPHAIIBI:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eroH. [IpoOmembr Oe30macHOro

HCIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH HSKCIEPUMEHT: H3y4YeHHE OO0pa3l0OB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHHUE KAa4ECTBCHHBIX PEaKLMKW Ha XJIOPU-
MOHBI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHMs; OMBITHL, OTPaKAIOIINE
¢u3nveckue U XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCIMHEHUH (BO3MOXKHO
UCTIOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C OO0paszliaMu XJIOPUIOB
(raloreHuI0B); O3HAKOMJICHME C oOpasuamu cepbl M e COeIUHEHHSIMHU
(BO3MOXKHO  WCTOJB30BAHUE BUICOMATEPHANIOB); HAOMIOJEHHE TIpoIecca
o0yrJIMBaHUs caxapa MoJ ACWCTBUEM KOHILEHTPUPOBAHHON CEPHON KHCIOTHI;
U3yYeHHe XMMUYECKUX CBOMCTB pa30aBIEHHOW CEpHOM KHCIOTHI, MPOBEICHUE
KayeCTBEHHOW peakuuud Ha cyib(ar-uoH H HaOIIOACHUE TMpHu3HaKa eé
MPOTEKaHUs; O3HAKOMIIEHHE C (PU3NYECKUMU CBOMCTBaMU a30Ta, pocdopa u ux
COCAMHEHUN (BO3MOXKHO HCIOJIBb30BAaHUE BHJICOMATEpUANIOB), oOpa3amMu
a30THBIX U GocPOpHBIX YAOOpEHUH; ModyUueHne, coOOMpaHue, paclo3HaBaHue H
U3y4YEHHE CBOMCTB aMMHaKa; IPOBEJCHHE KAauye€CTBEHHBIX pPEAaKLUil Ha HOH
aMMOHUSIT U (QocdaT-uOH U U3yuyeHHE TPUIHAKOB HX MPOTEKAHMA,
B3aMMOJICIICTBHE KOHLIEHTPUPOBAHHON a30THON KHUCJIOTHI C MEAbIO (BO3MOKHO
HCIIOJIb30BAaHNUE BUJEOMATEPHAIIOB); HU3YUYEHHE MOJAENEH KPUCTAIUIMUECKHUX

peméTok anmasza, Tpadura, (QyJUiepeHa; O3HAKOMIIEHHE C  MPOIECcCOM

51




azicopOIMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
NPOTHBOra3a; MOJy4YeHHEe, COOMpaHHe, paclo3HaBaHHE M HM3Y4YCHHE CBOICTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHWE KayeCTBEHHBIX peakiuii Ha KapOoHAT- u
CUJIMKAT-UOHBl M H3YYCHHE IIPU3HAKOB HUX IPOTEKAHMS; O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHON IPOMBILIJIEHHOCTH; PEIICHUE HKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHenie HeMeTaUIbl U UX COETUHEHU)

MeTamisl 1 UX COCIUHCHUA

3.1

OOm1ast XapaKTepUCTUKA XMMUYECKHX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosoxkeHus B Ilepuonuueckoi cucreMe XUMHUYECKHX dieMeHtoB .M.
Menpeneesa u ctpoeHus aroMoB. CTpoeHne MeTaioB. MeTandeckast CBsI3b U
METaJJIM4yecKasl KpUCTaUIMdecKass pelmeETKa. JIEKTPOXUMUYECKUN  psf

HaIpsHKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaisioB. OOIue crnocoObl NOIydYeHUs
MeTaiuioB. [loHATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, UyTyH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBILUIEHHOCTH

3.3

[Ilesrounsle MeTauIbl: MOJOXKEHHE B Ilepuonnueckol cucTeMe XMMHMUYECKUX
anemenToB [I.1. MeHneneeBa; cTpoeHuE UX aTOMOB; HaXO0XICHUE B IIPUPOJE.
dusnyecKkre 1 XMMUYECKHE CBOMCTBA (Ha pUMepe HaTpus U Kanusi). OKCUIbI U
THUIPOKCUABI HaTpus M Kanuda. [IpuMeHeHHMe IIENOYHBIX METAUIOB MU HX

COE€IMHEHUN

3.4

[IlerouHO3€MENBHBIE  META/UIBI  MAarHUM WM KaJIbLMW:  IIOJIOKEHUE B
[Iepnonnueckoii cucremMe XUMUUECKUX 3i1eMeHToB [[.1. MenneneeBa; ctpoeHue
X aTOMOB; HaxoxacHue B npupozac. Dusndyeckue U XUMUYECKHUE CBOWCTBA
Mar"iusi M Kainpuus. BaxHeimne coenuHeHus Kaiblug (OKCHI, THIPOKCHL,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

AmomyHui: nonoxeHue B Ilepuoauueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa, cTpoeHUE aroma; HaxoxkiacHue B mpupone. dusuueckue u
XUMHUUYECKHE CBOMCTBA AIIOMHUHUSA. AM(pOTEpHBIE CBOMCTBA OKCHIA M THIPOKCHUIA

AJIFOMHUHUA

3.6

Keneso: nmonoxenue B [leproguyeckoit cucteme xumMmuueckux snemeHTon /.M.
MeHeneeBa; CTpoe€HHE aTOMa; HaxoXKJIeHue B mpupoae. Duznueckue u
XUMUYECKHUE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conu xkene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE
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3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3IiaMi METAJUIOB U CIUIABOB,
X (DU3MYECKHMMH CBOWCTBAMH; W3YYCHHE PE3yJIbTaTOB KOPPO3UH METAJIOB
(BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aUMOJCHCTBUS OKCHAA KaiblUg M HATpUs C BOJOM  (BO3MOXHO
WCIIOJIb30BAaHUE BUJIEOMATEPHANIOB); HCCJIEAOBAHHE CBOWMCTB >KECTKOW BOJIBI;
mpoiiecca TOpPEHUs Kejle3a B KUCIOpoA€ (BO3MOXKHO — HCIOJIb30BAHUE
BHJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMN HA HMOHBI
(Maraus, xanblusi, antoMuHus, uuHka, sxeneza(ll) u xenesa(Ill), memu(Il);
HaAOIIO/IEHUE U OMMCAaHUE MPOIECCOB OKpAlTMBAaHUS TUIAMEHW MOHAMH HATPHS,
KaIusg W Kajublus  (BO3MOXKHO  HUCIIOJIb30BAaHHWE  BHJIEOMATEpHUAIIOB);
uccienoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS U THIPOKCHIA
LIMHKA; PEIIeHUE IKCIIEPUMEHTAIbHBIX 3a7a4 10 Teme «BaxxHelme MeTamibl 1

nX COCAUHCHUA)

XuMHs ¥ OKpyKarolas cpena

4.1

HoBeie marTepuanbsl u TexHonoruu. BemecTtBa U marepuainbl B IMOBCEIHEBHOMN
JKA3HU 4YesoBeKa. XUMHUsS U 340poBbe. be3omacHoe HCnob30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas moMoip Mpu XMMHYECKUX OXKOTax M

OTpAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMUYECKOW  IPAaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxatomieid cpeanl [1JIK. Posb XUMuM B pelieHUH 3KOJIOTMYECKUX MPOOIeM.
[TpupoaHble HMCTOYHHMKH YTJIEBOAOPOAOB (yrojib, NPHPOIHBIA ra3, He(dTh),

MPOAYKTHI UX NEPepadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3yYeHHEe 00pa3loB MaTepHaoB (CTEKIIO, CIUIABBI

METaJJIOB, TOJIMMEPHBIE MaTEPUAJIb)
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MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMpPoBePsSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3y/bTaTaM
0a30BOro ypoBHsI 0CBOEHHSI OCHOBHOI 00pa30BaTe/JIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

1

IIpencrasnenue:

1.1

O TIO3HAaBaEMOCTH SBJICHHHA TNPUPOJAbI, NOHUMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIEH KyJIbTYyphl U TNPaKTHUECKOU
NESITEeIbHOCTH YEJNOBEKAa B YCJIOBUSX COBPEMEHHOTO OOILECTBa;

IMOHUMAHNUEC MECTAa XUMHUH CPCAU APYTHUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOAAX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYCCKUX MCTOAAX MCCICIOBAHUA BCIICCTB W UIYUCHUA
XUMHNYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BATh MOACIn JJIsL

OOBSICHEHUS CTPOSHHSI AaTOMOB M MOJIEKYJT

1.3

o ctepax npodecCHOHATHHON AEITETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTH)KECHHSIX
XMMUYECKOH HAyKH, YTO IIO3BOJUT OOYYalOIIMMCS paccMaTpHBATh
XMMHUIO Kak chepy cBoelt Oyayielt mpodeccnoHaabHOM e TeNbHOCTH
U cIenaTh OCO3HAHHBIN BBHIOOP XMMHHU Kak MPO(UIBHOrO IpeaMeTa

MIpH MePEeX0/ie Ha YPOBEHB CPEAHETO 001Iero o0pa3oBaHus

BianeHue cucreModl XMMHMYECKUMX 3HAHUM M yYMEHHUE IIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIINE XMMUYECKUE TMOHATHS: XHMUYECKUH JJIEMEHT, aroM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOIHAS U
HEOJHOpPOJHAs CMECh, OTHOCUTEIIbHBIE AaTOMHAasi M MOJIEKYJIsIpHas
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMUYECKas
peakuus, peaklMyd COCJUHEHHS, PEAaKUUH pa3IoKEHUs, peaKIuu
3aMeIleHNs, peakuu oOMeHa, TerioBod 3(ddekT peaknmu, 5K30- U
SHJIOTEPMHUUECKHE PEaKIMU, PAacTBOpP, MaccoBas 0TS XUMHUYECKOTO

9JICMCHTA B COCIMHCHUHN, MACCOBAad A0JI U MPOLCHTHAA KOHIICHTPALIUA
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BEIIECTBA B PACTBOPE, AP0 aTOMa, NIEKTPOHHBIN CIIOM aToMa, aTOMHast
opOuTanb, pagdyc aroma, BaJEHTHOCTb, CTENEHb OKHCJICHUS,
XMUMHYECKAsI CBSI3b, AJIEKTPOOTPULIATEIBHOCTD, MOJISIPHASL U HETIOJIAPHAS
KOBQJIEHTHasl  CBSI3b, MOHHAas  CBSI3b, METAJUIMYECKas  CBsI3b,
KpUCTaJUIMYECKass peléTka (aToMHas, MOHHas, MeTaJUIMJyecKas,
MOJIEKYJISIpHAsA), UOH, KATUOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIUTHYECKAsT  JTUCCOLMAIMSA, pEeakIMd HOHHOTO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  OKUCIUTENb U
BOCCTAHOBMTENb, OKHCIEHHUE W  BOCCTAHOBIIEHHE, AJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIC pEeaKivy,
CKOpOCTb XMMMYECKOW peakiuu, karanuzarop, IIJK, xopposus

MCTaJIZIOB, CIIJIaBbI

2.2

OCHOBOITOJIATAIOIIME 3aKOHbl XHMHH: 3aKOH COXPAHEHHS MAaccChl,
nepuoauueckud 3akoH .M. MeHneneeBa, 3aKOH IOCTOSHCTBA

cocCTaBa, 3aKOH ABora):[po

23

TEOPUHU XUMUU: aTOMHO-MOJICKYJISIDHAst ~ Teopus, Teopus

BHGKTPOHHTHHGCKOﬁ Jucconuanumn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOLLIEH :

3.1

yMEHHUE IIPaBUIIbHO UCIIOIb30BaTh U3yUYECHHBIE BEIIECTBA U MAaTEpUAIIbI
(B TOM uyHuCcle MHHEpaJbHBIC YIOOpEHUs, METaUlbl M CIUIABBHI,
NPOAYKTHl TNEpepadOTKU HPUPOAHBIX HCTOYHUKOB YIJIEBOJIOPOJIOB
(yros, mpupoaHoro rasza, HeTH) B OBITY, CEIbCKOM XO3SWCTBE, Ha
MIPOM3BOJICTBE M TOHMMAaHHME 3HAYEHUS JKUPOB, OEJKOB, YIJIEBOJOB
JUIsl OpraHu3Ma 4eJIOBEeKa; YMEHUE IIPOTHO3UPOBATh BIIMSHUE BELIECTB
U XUMHYECKHMX IPOLECCOB HAa OPraHM3M YEJIOBEKAa U OKPYXKAIOLIYIO

IIPUPOJIHYIO CpELLy

3.2

YMCHHUC HUHTCIPUPOBATL XHUMUUCCKHUC 3HAHUA CO 3HAHUAMH OPYTUX

yueOHBIX IPEMETOB

33

HAJIMYME OIbITa pabOThl C PA3NUYHBIMH HCTOYHMKAMU HH()OpPMALUU
[0 XMMHH (Hay4dyHas M HAY4YHO-IIONYJISIpHAsl JUTEpaTypa, CIOBapH,

CIPaBOYHMKU, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OLIEHMBATh HH(POPMALMIO O BEIIECTBAaX, HX
[IPEBpALICHUAX U IPAKTUYECKOM  IPUMEHEHUM U yYMEHHE

HCIIOJIB30BaTh €€ AJIg pCUICHU A yq66HO-H03HaBaTeHLHBIX 3aga4
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BianeHne ocHOBaMU IOHSATUHMHOIO ammapara U CHMBOJIUYECKOIO
A3bIKa XMMUHU JJIS1 COCTaBIEHHUS (POpMyJ HEOpPraHHMYECKUX BEIIECTB,
YPaBHEHUN  XMMHMYECKHMX  PEAKLMW; OCHOBAMU  XHMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHaibHOIN)

YMeHue OOBSACHATH CBSI3b MOJIOKEHHS dlieMeHTa B [lepuonndeckoii
CUCTEME C YMHCIOBBIMM XAPAKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX DJIIEMEHTOB (COCTaB W 3apsii sapa, oOIee YUCIIo
3JIEKTPOHOB), pPACHPENEICHUEM JJIEKTPOHOB IO HSHEPreTUYECKUM

YPOBHAM aTOMOB ICPBBIX TpéX Nepruoa0B, Kajivusd U KaJIbIIUA

IIpencraBinenne O  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XMMHUYECKHUX JIEMEHTOB (paguyc aTtoma, 3JIEKTPOOTPHULIATEIbHOCTB),
IIPOCTBIX U CJOXHBIX BEIIECTB OT TIOJOXEHUS JIIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX NEpPUOJAX H  TJIaBHBIX

HOIIprHHaX) H DJICKTPOHHOI'O CTPOCHUA aTOMa

YMeHue KinaccupuIrpoBaTh:

7.1

XUMHNYCCKHUEC 3JICMCHTBI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHUYCCKUC pCaKIINU

YMeHue onpenesnsirTh:

8.1

BAJICHTHOCTb U CTCHCHb OKHUCJIICHUA XUMHUYCCKUX DBJICMCHTOB, 3apsn

HOHa

8.2

BUJI XMMHMYECKOW CBA3M M THUI KPUCTAUIMYECKOW CTPYKTYphHl B

COCOAUMHCHUAX

8.3

XapakTep cpeibl B BOAHBIX pacTBOpax BEUIECTB (KHCIOT, OCHOBAHUI)

8.4

OKHUCIHUTECIIb U BOCCTaAaHOBHUTCIIb

YMeHue XxapakTepu3oBaTh GU3NUECKUE M XUMHUYECKHE CBOMCTRA:

9.1

MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJI, TpaduT, anmMas,
KpeMHU#, a3zoT, ¢ocdop, cepa, XJIOp, HATPUN, KaJIUW, MarHUi,

KaJIbIIUN, aTFOMUHHM, JKEJI€30)

9.2

CIIO)KHBIX BEIIECTB, B TOM 4YHCJIE€ HMX BOJHBIX PAcTBOPOB (BOja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIbI U THUAPOKCHUIBI
MetamioB [-ITA rpynn, amomunusi, meau (1), nunka, xenesa (Il u
II), okeupst yraepona (I u IV), xpemuus (IV), azora u pocdopa (111

u V), cepst (IV u VI), cepuucras, cepHas, a3orucras, a30THas,
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dbocdopHas, yroiapHas, KpeMHHEBasE KUCIIOTA U UX COJIN)

9.3

IMPOTrHO3UPOBATH u XapaKTCpPU30BaTh CBOMCTBA BCIICCTB B
3aBUCUMOCTHU OT HMX COCTaBa M CTPOCHUS, NMPUMCHCHUC BCIICCTB B
3aBUCUMOCTH OT HUX CBOI>’ICTB, BO3MOXHOCTb IPOTCKAHUA XUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

10

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIC YPAaBHEHUs PEaKLUl, B

TOM YHUCJIC:

10.1

peaxiuit HFOHHOTO OOMeHa

10.2

OKHUCIHUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKL[I/Iﬁ

10.3

WUIIOCTPUPYIOIUX XMMHYECKHME CBOWCTBA M3Yy4YECHHBIX KJIACCOB

(TpyIin) HEOpraHU4YEeCKUX BELIECTB

10.4

MOATBCPIKAAOIMUX IT'CHCTUYCCKYIO B3aMMOCBA3b MCKIY HUMU

11

YMeHue BIYUCHATH (IPOBOAUTH PACUETHI):

OTHOCHUTEIIbHYI0 MOJIEKYJIIPHYI0O M MOJISIDHYKO MacChl BEIIECTB,

MacCCOBYIO JOJIIO XUMHUYCCKOI'0O 3JICMCHTA B COCANHCHUUN

11.2

MacCCOBYIO JOJIIO BCUICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCUICCTBA U €0 Maccy, 00BEM Ta30B

11.4

0 YpPAaBHCHUAM XUMHYCCKUX peaKL[I/Iﬁ U HaXOAUTh KOJIHUYCCTBO

BEIIIECTBA, 00BbEM M MacCy peareHTOB WM MPOAYKTOB PEAKIIUU

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMM  METOJJaMM  HAy4YyHOro TO3HaHUs  (HaOironeHue,
U3MEpPEHUE, SKCIIEPUMEHT, MOAECITUPOBAHUE) IPU U3YUYEHUHU BELIECTB U
XMMUYECKHX SIBICHUH; yMeHHE c(HOpMyIupoBaTh MpolieMy U

MIPEIIOKUTD IIyTH €€ peLICHUs

12.2

Oe3omacHOil pabOThl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMHYECKON

MIOCY10# 1 1abopaToOpHBIM 000PYIOBAHUEM

12.3

IpaBUIaMU OE€30MIaCHOTO OOPAIICHHUS C BEIIECTBAMHU, UCIIOJIb3YEMBIMHU
B MOBCEIHEBHOW JKU3HU, IIPAaBUJIAMHU MTOBEJICHHS B LIEJIAX COepEeKEHUS
3I0pPOBbSl U OKPYXKAIOLIEH MPUPOAHOU Cpelbl; NOHUMAaHHUE Bpeaa
(omacHOCTH) BO3IECHCTBHMSI HAa JKUBBIE OPIraHU3MBI ONPEIECIEHHBIX
BEIIECTB, COCOOOB YMEHBIICHUS W MPEIOTBPAILCHHUS MX BPEIHOTO

BO3JEUCTBUA

13

Hannuwne MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHA U OCYHICCTBJIICHUA
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CICAYIOIMUX XUMHWYCCKUX SKCIICPUMCHTOB:

13.1

HU3YYCHUC U OIMUCAHUC (1)I/I3I/I‘-IGCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHC
C (1)I/I3I/ILI€CKI/IMI/I n XHUMHNYCCKHUMHU SIBJICHUAMU, OIIBITHI,

WJUTFOCTPUPYIOLME ITPU3HAKYU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHE CIIOCO00B pa3eeHUs cMecel

13.3

MOJIYUYCHHUC KHUCIOpOJa W H3YUYCHHUC CTOo CBOﬁCTB; IMOJIYUCHHUC
BOAOpPOda U HU3YUCHUC CTO CBOI\/JICTB; MOJIYYCHHUC YIJICKHUCJIOTO ra3a u

U3Y4YEHUE €ro CBOKCTB; IOJy4YeHHEe aMMHaKa U U3yYEHUE €ro CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIIEHHOM MAacCOBOM JOJIEH

pacTBOPEHHOTO BEIIECTBA

13.5

IIPUMEHEHNE MHAMKaTOPOB (;1akmyca, METHIIOpaHka u
¢denondrangenna) s ONpeNeseHUs] XapakTepa CpeAbl B pacTBOpax

KHMCJIOT U LIeJIouei

13.6

HCCIICZIOBAHUE M ONMCAHHUE CBOWCTB HEOPraHUYECKUX  BEILIECTB
pa3IMYHBIX KJIACCOB; M3yYEHUE B3aWMOJECHCTBHS KUCIIOT C METAJUIAMU,
OKCHJIaMH  METa/UIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMU
OCHOBAHMSAMH, COJISIMM; IIOJy4EHHE HEPACTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJHOTO MeTajyla JpyrMM M3 pacTBoOpa  COJIH;
uccieoBaHrue aM(OTEPHBIX CBOMCTB THIPOKCUIOB AITIOMHUHHUS |

IUHKA

13.7

pelIeHne SKCIIEPUMEHTANIbHBIX 3aJa4 10 TeMaM: «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCIUHEHUIT; «INEKTPOIUTUYECKAS
Iuccomuanusy; «BaxHellnne HEMETalnbl U HX COCAUHCHUS;

«BaxxueuIme MeTaJlIbl U UX COSTUHCHUI

13.8

XMMHUYECKHE  SKCIEPUMEHTHI,  WUIIOCTPUPYIOIIME  TNPHU3HAKH
NPOTEKaHUs PEaKIMii MOHHOro OOMEHa; KAaueCTBEHHbIC PEaKIUu Ha
NPUCYTCTBYIOIIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMHI-,
uomua-, cynbdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCU/I-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJbLusi, aIIOMUHUS,

xenes3a (2+) u xenesa (3+), menu (2+), HUHKA

14

YmMmenue:

14.1

NPEJCTAaBIATh PpE3yNbTaThl dJKCIEpHUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeNnbCTB, IpaUKOB M TaOJMMII U BBIABIATH AMIUPHUYECKUE

3aKOHOMEPHOCTH
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14.2

YCTaHaBJIMBATh CBS3U MEX]y pealbHO Ha0JII0JaeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U IIPOLIECCAMH, ITPOUCXOAAIIMMHI B MaKpO- U MUKPOMUDE,

OOBSICHATH PUIMHBI MHOTOOOPA3HsI BEIIECTB
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 IlepBOoHayaIbHBIE XUMUYECKHUE TTOHATHUS
1.1 Uuctele BemecTBa U cMecu. CrocoObl pa3esieHus: cMecei
- ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3IeMEHThl. CHMBOJIBI XMMHYECKHX
‘ 351eMEHTOB. [IpocThlie U CI0XKHBIE BELIECTBA.
13 Xumuueckass Qopmyna. BaneHTHOCTb aTOMOB XHWMHYECKHUX JIIEMEHTOB.
‘ CreneHp OKHUCIIEHUS
3aKkOH NIOCTOSHCTBA cOCTaBa BelecTB. OTHOCHUTENIbHAas aTOMHas Macca.
1.4 OtHocuTenbHasi MoOJEKyJsgpHas Macca. MaccoBasg [10J11  XUMHUYECKOTO
2JIEMEHTA B COEIMHEHUH
15 KonnyectBo BemectBa. Mosb. MonsipHas macca. MomsipHblid 00bEM ra3oB.
‘ B3aumocBsI3b KOIMUYECTBA, MACCHI M YUCJIa CTPYKTYPHBIX €AMHMUIL BELIECTBA
16 dusnueckrue U XMMUYECKUE SIBJICHHUs. XUMHUUYECKash peakuus U €€ NpU3HaKU.
‘ 3aKOH COXpaHEHMS MACCHI BEIIECTB. XUMUYECKUE YPABHEHUS
5 IIepuonnueckuit 3axkoH U Ilepuonnueckas cucreMa XUMHUYECKUX DJIEMEHTOB
J.M. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuit 3akoH. lleproauyeckas cucTeMa XMMHUYECKUX DIIEMEHTOB
2.1 J.. Menneneesa. Ileproasl u rpynmnel. @U3HYECKUI CMBICI ITOPSAIKOBOIO
HOMEpa, HOMEPOB NEpHOa U IPyIIIbl AJIEMEHTA
Crpoenue aromoB. CoctaB aTroMHbIX sep. M3oTonbl. DnexTpoHsl. CTpoeHue
2.2 AJIEKTPOHHBIX 000J04YeK aTOMOB TepBhIX 20 XHUMHYECKHX 3JIEMEHTOB
[Tepuonnueckoit cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX
TpEX NEPUOOB, KaJus, KaJIbLUs (paguyca aTOMOB,
2.3 3IEKTPOOTPUIATENHHOCTH, METANTMYECKUX U HEMETANIMYECKUX CBOICTB) U
UX COEIUHEHUHI B COOTBETCTBMM C IIOJOKEHHUEM JJIEMEHTOB B
Ileproanueckoii CUCTEME U CTPOEHUEM UX aTOMOB
3 Crtpoenue BemiecTBa
31 Xumuueckass cBs3b. KoBasneHTHass (mosisipHas W HEMNOJsIpHAsi) CBS3b.

QHCKTPOOTPI/H_[&TCJIBHOCTB XUMHNYCCKHUX 3JICMCHTOB. HNonnas CBA3b.
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Meramnueckas CBSI3b

3.2

Tunsl KpHUCTaNIMYECKUX PEIIETOK (aTOMHAs, WOHHAs, MeTajIndyeckas),
3aBUCUMOCTBb CBOMCTB BEILECTBA OT TUIA KPUCTAININYECKON PELIETKU U B

XUMHYECKOH CBI3U

Baxwuelimuye npencraBuTeNM HEOPraHMYECKUX BewlecTB. Hemeramnsl n ux

COCOAMHCHNA. MeTamisl 1 UX COCIUHCHUA

4.1

Knaccuukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX COCIWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCIJIOTHBIE, amM(pOoTepHBIC) u
HecolieoOpa3yromme; OCHOBaHWH (IIENOYM M HEPacTBOPHUMBIC OCHOBAHUS),
KHCIIOT (KUCIIOpOJACOAEpk Aalue # OECKUCIOPOAHBIE, OJHOOCHOBHBIC W

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

duznyeckue M XUMHUUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-HCMCTAIIJIOB!

BOJIOPO/1a, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, pochopa, yriaepoaa, KpeMHUS

4.3

OU3NYECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIUTHS,
HaTpusl, Kalus, MarHus u KaJIbIIHs, aJIFOMUHUS, JKesesa.

DNEKTPOXUMHUUYECKUN Psi/i HAIIPSHDKEHUH METaIIIOB

4.4

OuU3NYECKUE W XMMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEOUHECHHI

HCMCTAJUIOB: XJIOPOBOAOPOAA, CCPOBOAOPOAA, aMMHUAKa

4.5

duznueckrue U XUMHYECKUE CBOMCTBAa OKCHJIOB HeMeTaiioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, I1V), xpemuus(IV).

HOHy‘-IeHI/IC OKCH OB HEMCTAIJIOB

4.6

Xumuyeckre cBoiictBa okcuioB: MetawioB IA—IIIA rpymm, munaka, meau(ll) u

xenesa(ll, IIT). [Tonyyenne okCuA0OB METAILIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHMM M aM(OTEpHBIX THIPOKCUAOB (Ha
IIpUMepe TUIPOKCHUIIOB aJIIOMMHHUS, XkKee3a, HuHKa). [lomyuenne ocHoBaHM

1 aM(OTEepHBIX THIAPOKCUIOB

4.8

OO6mme XUMHUYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOJIOPOJHOM,
CepOBOZOPOAHOM, CEPHUCTOM, CEpPHOM, a30THOH, (hocopHO, KPeMHUEBOH,
yroinpHOH. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CepHOW U

a30THOM KucaoT. [lonmyyenue kucior

4.9

OOue xuMUYecKkre cBoiicTBa cpeHux coneil. [lomyuyenue coneit

4.10

[Tonyuenue, coOupanue, pacro3HaBaHHWE BOJOPOAA, KHCIOpPOJa, aMMHAaKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[lonyuenue ammuaka, CEpHOM M Aa30THOM KHCIOT B IPOMBILIICHHOCTH.
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Oo6u1re cnocoObl MOTYyYeHHUS METAIUIOB

4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COC,Z[HHGHPIP'I

XUMHYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakIfii Mo pa3IMyHbIM IPU3HAKAM: M0 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEaKLUU BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, 1o

W3MEHEHMIO CTEIICHEH OKMCICHUS XUMUUECKUX IJIEMEHTOB

52

TernoBoil >PQPekT XUMHUYECKON peakluu, TEPMOXUMHUYECKUE YpaBHEHMS.

DK30- U 3HI0TEpMUYECKUE peakluu. TepMOXUMUYECKUE YPaBHEHUS

53

OKMCIINTEIIFHOBOCCTAHOBHUTEIIbHEIC pCaKkuu. OxuciIuTeIn u
BOCCTAaHOBHTCIIN. Hpoueccm OKHUCJICHHUA W BOCCTAHOBJICHU. 9H€KTp0HHLIﬁ

0ajlaHC OKHMCIIMTEILHOBOCCTAHOBUTEILHOM pcaknuuun

5.4

Teopuss  snexkTposnuTHdyeckod  aucconuanuu.  KaTHOHBI,  aHMOHBI.
DNEeKTPOIUTHI U HERNEKTPOIUTHL. CHIIbHBIE U ca0ble 1eKTpoIuThl. CTeneHb

Jucconranmm

5.5

Peakiiun moHHOTO 0OMEHa. Y CI0BHUs MPOTEKAHMsI peakiuii HOHHOro oOMeHa,

IIOJIHBIE U COKPAILIEHHBIC HOHHBIC YPABHEHUS PEAKLIUN

XuMHs ¥ OKpyXKarolas cpena

6.1

BemectBa u Marepuasisl B OBCEIHEBHOM >KU3HHM 4YesoBeKa. be3omacHoe
HCIOJIb30BAaHME BEIIECTB M XUMHYECKHX PEAKIUil B JIa0OpaTOpUH U OBITY.

HepBaH MMoOMOIIb MPU XUMHUYCCKUX 0KOraX U OTPABJIICHUAX

6.2

XUMHUUECKOe 3arps3HEHHE OKpY’Kalolmled cpeabl (KUCIOTHBIE —JI0XK[IH,
3arpsi3HEHUE TIOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeIoTBPALICHUS
[Ipenenbuas nomyctumasi koHueHntpanusi Bemects (ITK). Ponp xumuu B
peLICHHH HKOJOTHYECKUX NpobieM. YCWIeHHe MapHUKOBOro 3¢dekTa,

pa3pylLieHue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpEMHHUS U UX COCTUHEHUN B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siicTBe. [IpuMenenue
METAJUIOB U CIUIaBOB (CTallb, YyTyH, MIOPAJIOMUHMNA, OpoH3a) B OBITY H
IIPOMBIIIJIEHHOCTH HX coenauHeHuid. [loHsATHE O KOpPpO3uM METalIoB,

OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[TpupoaHble UCTOYHHMKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBIA Tra3, HE(TH),

MPOYKTHI UX MepepadboTku (OCH3MH), UX PO B OBITY U MPOMBIIUICHHOCTH

6.5

HepBOHa‘-IaJ'H:HBIG MOHATHS 00 OpPraHnvYCCKUX BCIICCTBAX KaK O COCAWHCHUIAX

yriaepoga (MeTaH, 3TaH, STWIIEH, alUeTWIEH, 3TAaHOJ, TJIMLEPHUH, YKCYCHas
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kucnora). IloHAaTte O OHONOrMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX,

YIJICBOAAX — U UX POJIU B JKU3HH YCIIOBCKA

Oelnkax,

7 Pacuérnr:
7.1 o GpopmynamM XUMHUYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) J0JIM PaCTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 [0 XUMHYECKUM ypaBHEHUSIM
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