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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOrO 0OIIero o0pa3oBaHMs
COCTaBJIICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOECHHUS OCHOBHOM
o0pa3zoBaTeIbLHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHONM pabodeil mporpaMmbl
BOCIUTAHUS U C YYETOM KOHIICIUMU MPENOaBaHusl Y4eOHOTO MpeIMeTa « XUMHUS»
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MPEACTaBICHHE O IENsIX, OOIlel CcTpaTeruu
oOy4yeHHs, BOCHUTAHHUS U PaA3BUTUA OOYYaIOIIUXCA CPEACTBAMU Y4e€OHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTeNIbHOE peIMETHOE coJiep>KaHue,
MpeaycMaTpUBaET paclpe/ielieHne €ro Mo KiaccaM W CTPYKTYpUPOBaHHE IO
paznenaM MU TEeMaM MPOrPaMMbl MO XUMHUHU, OMNPENENSeT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YUYEHHS] XHMHUU C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH TpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHUM K
pe3yibTataMm 00yuYeHUs] XUMUU Ha YPOBHE 1I€JIed U3yUYeHUs MPeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIbHOU JEATENbHOCTU OOYyYalollerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHuUsl.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM Juisi (OPMHUpPOBAHHUS MHPOBO33PEHUS
oOyy4arolerocsi, ero MpeACTaBICHUM O MaTEpPUATbLHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE XUMHUEU MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPruu U 00 SBOJIIOIUMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUs TII00aTbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUAIIEBOM U SKOJIOTHUUECKOM 0€30MacHOCTH, ITPOOIIEM 3paBOOXPAHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEH i1 CaMOpa3BUTUS U
(dhopMupOBaHUs KyJIbTYPbI JUYHOCTH, €€ 001Iel U (QyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW  JesSTeTbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEI0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOMN e TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3MJIsiIa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TaroM B pOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaIOIINXCS;



crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3zoBaHuEe 00yYarOITUXCSI.

JlaHHble HampaBlIeHUS] B OOYYEHUHM XUMHUHM OOECIIEUMBAIOTCS CIENU(PUKOMN
COJIepKaHMsl  y4yeOHOTO  MpeAMETa, KOTOPBIM  SIBISETCS  IEJarorMuecKu
aJanTUPOBAHHBIM OTPAXXEHHEM 0a30BOM HAyKU XMMUU HA OMPEENEHHOM dTarne eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIIUMHCS CUCTEMBI MEPBOHAYAIBHBIX TMOHSITUNH XHWMHH, OCHOB
HEOPTraHMYECKOM XHUMHHU ¢ HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TOHSTHM
OpPraHUYECKON XUMUU.

CrpykTypa conepkaHusi MPOrpamMMbl MO XUMUU C(HOPMHUPOBaAHA HA OCHOBE
CUCTEMHOTr0 mojaxoja k e€ m3zyudeHuro. ColepxaHue CKIAIbIBAETCS U3 CUCTEMBbI
MOHSTUI 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI ITOHITUH O XUMHYECKOM
peakiuu. OO0e ATH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIUILY
MOCJIeIOBAaTEILHOTO Pa3BUTHS 3HAHWM HAa OCHOBE TEOPETHYECKHUX IPECTABICHUM
Pa3HOT0 YPOBHS:

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

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

— Y4E€HHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TMPEACTaBICHUN 00 DIEKTPOJIMTHYECKON IHUCCOIMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHWUS PACCMATPUBAIOTCS HAa OCHOBE OMIIUPUUYECKH
MOJTYYE€HHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOoMYy, BBINOJHSAS (QPYHKIMH OOBACHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEU MPAKTUYECKOrO0 MPUMEHEHUS] U MOJy4YeHUSs
M3y4yaeMbIX BEIIECTB.

OcBoeHME MPOrpaMMbl MO XUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPECTABICHUS] O XUMHYECKON COCTABISAIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHUCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBJICUECHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaOUUi MUpY,
«buomnorus. 5-7 kimacce» n «dusunka. 7 Kimacey.

[Ipy wu3yyeHHUM XUMHUHM TPOUCXOAUT (QOPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak OOJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NESATeNIbHOCTU YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOUM KYJBTYPHI.
3agaya y4eOHOro MpeaMera COCTOUT B (OPMUPOBAHUM CUCTEMBl XHUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHM, 3aKOHOB M TEOPETHUYECKHUX TOJ0KEHUM,
JOCTYMHBIX 000OIIEHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNH K HAyYHBIM METOJaM TMO3HAHUS TMPU U3YYEHUU BEIIECTB U
XUMUYECKUX PeaKIuii, B HGOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TNPUMEHEHHH B Y4eOHO-TIO3HABATEIbHON H y4eOHO-HCCIEeI0BaTENbCKON
NeATeNIbHOCTH, OCBOEHUU TIpaBUJl 0€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
MMOBCEHEBHOM KU3HU.

[Ipy M3yyeHuM XMMUU Ha YPOBHE OCHOBHOT'O OOILIEro 0Opa3oBaHUs Ba)KHOE
3HaYeHUE MPUOOpENr TaKue 1eu, KaK:

— (QopMHpOBaHUE HHTEIUICKTYyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY TPUHSITUIO PEIICHUM,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOy4Y€HHMs] Ha  CHUCTEMaTHYECKOe MPUOOIIEHUE
oOyyYarommxcsi K CaMOCTOATENIbHOW MMO3HABATEIbHOW JESTEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHUS, (POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUW;

— o0ecrieueHue yCIoBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHIO 00yYaIOIIUMUCS
OMbITa Pa3HOOOPA3HOU JEATENbHOCTH, MO3HAHUS M CAMOMO3HAHMUS, KIIOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MMEIOUIUX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JESITEIHHOCTH;

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

— (opMupoBanne y o0oOydYaromuXcd TyYMaHHUCTUYECKUX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWN IS BBIPAOOTKH DKOJOTUUYECKU
1e7IecCO00pa3HOTO TMOBENECHUSI B OBITY W TPYJIOBOW JEATENBHOCTH B IEJSIX
COXPAaHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOJHON CPEJIBL;

— pa3BUTHME MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HpO(MIisi U HAMpPaBICHHOCTU AAJIbHEHIIIErO
oOyueHus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4EHUS XUMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHavajibHbIe XUMHUYECKHE IOHATHS

[Ipenqmer xumuu. Posib XUMUM B )KU3HU 4YEJIOBEKA. XUMHUS B CUCTEME HaAYK.
Tena u BemecTtBa. DPU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [loHATHE 0 MeTomax Mo3HaHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoOblI pa3aeaeHus: CMecei.

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

Xumuyeckas (Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB.
3aKOH TIIOCTOAHCTBA cocTaBa BemnlecTB. (OTHOCUTENbHAs aTOMHasg Macca.
OTtHOcuTENbHAS MOJIEKYJIsIpHast Macca. MaccoBast AOJIsI XUMHUECKOTO 3JIEMEHTA B
COEMHECHUMU.

KomnuecTBo BemecTBa. Mosb. MonsipHas macca. B3auMoCBsI3b KOIUYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

PU3NIECKUEe U XUMUYECKUE SABJICHUSA. XUMHUYECKasi pEaKUUs U €€ IMIPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUYECKHUe ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEeAKIUN (COCTMHEHMS, Pa3I0KEeHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0H, MpaBuiiaMu pabOThl B J1a0OpaToOpuu U
npuéMamu oOpaiieHus ¢ J1abopaTopHbIM 000PYIOBaHUEM, U3YUCHUE U OMHCAHUE
(¢u3Myeckux CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOIIOJeHUE
¢uznyeckux (IJIaBI€HUE BOCKa, TasHUE JbJla, pacTUpaHUE caxapa B CTYIKE,
KUIIEHWE W KOHJEHCAIMs BOJbI) U XMMUYECKUX (FOpPEHUE CBEUU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJa ¢ KUCJIOTOM) SIBIEHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasinokeHue caxapa,
B3aUMO/JICHCTBUE CEPHOUN KUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKeHHE TUIIPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeicTBUE Kele3a ¢ pacTBopoM conu meau (ID),
M3yueHHE CIOCOOOB pa3jieleHusi CMECed: ¢ MOMOIIbI0 MarHuTa, GUILTPOBAHHUE,
BbITIApUBAaHUE, JUCTUIUIALMS, XpoMaTorpadus, mpoBeeHUE OYUCTKU MOBAPEHHON
coJii, HaOJIOJICHHWE W  ONHCaHWE  Pe3yJbTAaTOB  MPOBEJACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAacChl, CO3JIaHUE MOJEJIEH MOJIEKY
(1apocTepKHEBBIX).

BaxxHeline npeacTaBuTe M HEOPraHUYECKHUX BelIEeCTB

Bo3nyx — cMmech razoB. CocraB Bo3nyxa. Kucnmopon — amemeHT u mpoctoe
BemiecTBO. Haxoxjenue kwuciopona B mpupone, (U3NUECKUEe M XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcuabl. IIpumenenune kuciopona. CrocoObl



MOJYYEHHUs] KHCIOpOJa B Jaboparopud U HOpoMbllieHHOCTH. Kpyrosopot
Kucjaopoa B mpupoae. O30H — autoTporiHas Moau(pUKaIUs KUCIOPO/a.

TennoBoil 3p(dHEeKT XUMHUYECKOW peakiuu, TEPMOXUMUYECKUE YypaBHEHUS,
9K30- U SHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHE
BO3/1yXa, yCWICHHE TapHUKOBOTro 3 (eKTa, pa3pynieHne 030HOBOTO CIIOS.

Bomopon — nsmemMenT m mpoctoe BemecTBo. Haxoxnaenue Bomopona B
npuponae, GuU3MUECKUEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
noxydeHus. Kuciorsl u comnu.

Momnsipabiii 00BEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.

Odusznueckue CBOWCTBA BOAbl. Boaa kak pacTtBOpuUTEelb. PacTBOpHI.
HacepilieHHbIE ¥ HEHACBIMIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBAa B pacTBOpE. XMMHYECKHE CBOMCTBA BO/bl. OCHOBaHUS.
Ponbe pacTBOpOB B mpupose M B KU3HU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE TPUPOAHBIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdyeckux coeaumHenmnii. Oxcuasl. Kimaccudukarms
OKCUJIOB:  cojeoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, aMQOTEepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcujoB. Dusnyeckue M XUMHUECKHUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanusi. Knaccudukarusi OCHOBaHUM: WIENOYM U HEPACTBOPHUMBIE
ocHOBaHuA. HomeHkiatypa ocHOBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. dusnyueckue u
XHMUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctm metayuioB H. H. bekerona.
ITonmy4yeHue KUCIIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJIEH.
ITonydenue comen.

I'eHeTnueckas CBsI3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEEIICHUE COAEPKAHUS KUCIOPOJa B BO3AyX€E, MOIyUYCHHUE,
coOupaHue, paclio3HaBaHME U H3YyYEHUE CBOMCTB KHUCIOPOJAa, HAOIIOJEHUE
B3aMMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpallleHus TopeHus (Moxkapa), O3HAKOMJIEHHWE C O0Opas3llaMH OKCHUIOB U
OMMCAaHWE WX CBOWCTB, IMOJy4YeHHE, COOMpaHHWE, paACIIO3HABaHHE W H3yUYCHUE
CBOMCTB BOJ0poja (TOpeHue), B3amMmojelcTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOHO HCIIOJIb30BAaHUE BHACOMATEPHATIOB), HAOII0ACHNE O0pa3Il0B BEIIECTB
KOJIMYeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEH pPAaCTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHON
MAacCOBOM J10JIell pacTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOJBI C METAJJIAMU
(matpuemM ®  KajgblueM) (BO3MOXHO HCIIOJb30BaHHE BHJICOMATEPUAIIOB),



uccienoBaHre 00pa3lOB  HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0/IeHHEe U3MEHEHUS OKPACKU MHAMKATOPOB B PACTBOpAX KHUCIOT U IIETOYEH,
u3yueHue B3aumojneiicTBus okcuga meau (II) ¢ pacTBopoM cepHON KHUCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUMd HEUTpaau3aluM, MOJyYCHHE HEpPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAaJUIa APYTUM K3 PACTBOpA COJIA, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3aJa4 1o Teme «BaxHelmue kiaccbl HEOPraHUYECKUX
COCTMHEHUI».

Iepuoanuecknii 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
jieMenToB JI. U. MengeneeBa. CrpoeHue aroMoB. XUMHYECKasi CBA3b.
OKuCIUTEeTIbHO-BOCCTAHOBUTEIbHBIC PeaKIUuU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [loHsatue o
IpyINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJIbI,
rajioreHbl, UHEPTHbBIE Ta3bl). DJIEMEHThI, KOTOpbie 00pa3yroT aMm(pOTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

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

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

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJhyca aTOMOB XHMHUYECKHX 3JIJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIlaM U NEPUOIAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB Ui pa3BUTHA Haykh M npaktuku. . M. MenneneeB — ydé€Hbli n
rpakJaHWH.

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 1EMEHTOB. IOHHAs CBSI3b.

Crenenb  okucineHus.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHM.
[Ipoueccel OkuciieHuss U BOCCTAHOBJIEHUS. OKUCIUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpa3lloB BEILIECTB METAUIOB M HEMETANIOB, B3aUMOJCHCTBHE
TUIPOKCHIA LIMHKA C pAacTBOPAMU KHUCIOT M ILIEI0YEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPHUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiuu pa3aoKeHus, COCIUHEHHUS ).

Mesicnpeomemmnoie ceazu



Peanuzanusa MeXNpeaIMETHBIX CBA3€M NpPU U3YYCHUM XUMHUHM B 8 Kjacce
OCYILIECTBIISIETCS YE€pPe3 HCIOJb30BaHME KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHSTUHN, TAK U TOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

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

@dusuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, ra3, GU3UYECKHE BEIUYHUHBI, €TUHUIIBI
M3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunTes, Apixanue, onocdepa.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaldbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMHUYECKasi peaKUMs

[Tepunoanueckuit 3akoH. [lepuoanueckas CUCTEMA XUMHAYECKHAX JIEMEHTOB /.
N. MenpeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, KM, KaJdblUI M UX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM »3JIEMEHTOB B Ileproandeckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHAbI XMMHUYECKOM CBS3U. THIBI KPUCTALUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKH U
BHUJIa XUMHUYECKOU CBSI3U.

Knaccudukanys u HOMEHKJIATypa HEOPTaHUUECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K PAa3IMYHbIM KJIACCAM HEOPraHHUYECKHUX
COEOMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakidii Mo pa3IuyHbIM IPU3HAKAM (110 YUCTY
U COCTaBy YYacTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, mo
M3MEHEHUIO CTEMEHEeW OKHUCICHUSI XMMUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, MO
Y4acTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonartue o ckopoctu xumuueckoil peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOpaTUMBIX XUMUUYECKUX peakiusax. [loHsTHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusax. [lonsatue o karanuse. [loHsaTue 0 XuMu4eckoM paBHoBecuu. DakTopswl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M IOJ0KEHUE XUMHUYECKOIO
paBHOBECHSL.

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



OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMi C  HKCIOJIb30BaHUEM  METOJa
AIEKTPOHHOTO OanaHca.

Teopust HNEKTPOIUTHIECKON TUCCOUALIMU. DIEKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMUYHBIMU BUIAMU
xuMuueckoi cszu. Crenens gucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu nonnoro ooMeHa. Y ciioBHs MPOTEKaHUSI peaKlUii HOHHOTO 0OMEHa,
MOJHBIE W COKpAaIEHHbIE HWOHHBIE YpaBHEHUS peakuuil. CBONCTBA KHUCIIOT,
OCHOBAaHMM W COJIeM B CBETE MPEACTABICHUH 00 AIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHbIE peakiiny Ha HOHBL. [IoHATHE O TUAPOIIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAVIOB M HEMETayuloB (rpadura W anMasa), CIOXKHBIX BEHIECTB
(xJmopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JEUCTBUSL Pa3IUYHBIX (AKTOPOB, HCCIEIOBAHUE HIIEKTPONPOBOTHOCTHU
pacTBOpPOB BENIECTB, IMpollecca AUCCOIMAIMUA KHUCIOT, IIeJoYeld U colier
(BO3BMOKHO  HCIHOJIb30BAHME  BHUAEO MATEpHUANIOB), TMPOBEJACHUE  OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKKM  TMPOTEKaHUs  peakluil HMOHHOro  OoOMeHa
(oOpazoBanue ocajka, BbIJCICHUE Tra3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX —~ OPUMEPBI  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3lioKeHUs, COCIUHEHHUs ), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pElIeHUe
AKCIEPUMEHTANIbHBIX 33]1a4.

HeMmeTaJsibl U MX coeIMHEHUS

OOmiast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (puznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOWCTBA Ha MpPUMEpPE  XJjopa
(B3auMoOI€iiCTBHE C MeTaulaMH, HEMeTaJUlaMH, IellodaMu). XJIOPOBOJOPOI.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBa, MOJydeHUE, MpuMeHeHue. JlecTBue
XJIOpa U XJIOPOBOJOpPOJa Ha OPraHu3M ueloBeka. BakHeillme XJIOpUAbl U HX
Hax0XXJICHUE B MPUPOJIE.

O6mias xapakrtepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue U (U3UYECKHE CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOJa U CePhbl. AJIIOTPOIMHBIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. XuMuueckue cBoicTBa cepbl. CepoBOJIOpOJ, CTpoeHue, (HU3NYeCcKue U
XUMUUYeckue cBorcTBa. OKCHABI Cephl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHUJIOB.
Cepnas kwuciotra, G(U3NYECKHE W XHUMHUYECKHE CBOMCTBa (0oOmmMe Kak
MpEJACTABUTENSI Kjlacca KHUCIOT W crnenuduueckue). XUMHUUECKUE PEaKINH,
JeXalue B OCHOBE IPOMBINLIICEHHOTO CIOC00a TMOTYyYEeHHUS] CEPHOW KUCIOTHI.
[Ipumenenue cepHoii KuciaoThl. CoMu CEpHON KUCIOTHI, KaUeCTBEHHAs pPeaKkiys Ha



cyinbdar-uoH. HaxoxaeHue cepbl U €€ COEIUHEHUN B mpupoge. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIIIEH cpeabl COSAMHEHUSIMU Cephbl (KUCIOTHBIE JOXKH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 MIPEAOTBPAIICHUSI.

OO6mias xapaktepucTuka 3j1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHBbIE CTENEHU OKHUCICHHUS. A30T, pacCpoCTpaHEHUE B MPHUPOJE,
(duznyeckre u XuMuyeckue cpoiictBa. KpyroBoport azora B nmpupojie. AMMUAK, €ro
(dbu3nYecKre 1 XUMHYECKHUE CBOMCTBA, MOJIydyeHre U mpuMenenue. Colu aMMOHUs,
ux (puznyueckue U XUMUYECKHE CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJOTa, €€ TMoyuyeHue, (PU3NYeCKue M XUMHUYECKHUE
cBOoMcTBa (0OIIME KaKk MPENCTaBUTENSl Kiacca KUCIOT U cruenuduueckue).
Hcnonb3oBaHWe HUTPATOB U COJIEM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHHE OKPYKalollel Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3AyXa, MOYBBI U Bogoémon). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u pochopras kuciaoTa, Gu3NUecKre 1 XUMHUIECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaToB B KaueCTBE MUHEPATIBHBIX YI00pEHUH.

OO6mias xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCICHHUS.  YTIEepoJd,  aJJIOTPOIIHbIE
Moau(dUKalUK, paclpoOCTpaHEHHE B TpuUpose, (pu3nueckue U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. KpyroBopot yriaepona B npupogae. OKCuibl yriaepoaa, ux
¢duznyeckue M XUMUYECKHE CBOWMCTBA, JEWCTBUE HA JKHUBBIE OPTraHU3MBI,
MOJy4YeHHE W TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJICHUS KIMMaTa, HapHUKOBBIM
a¢dexT. YromapHas KUcI0Ta U €€ CoM, UX (U3NUYECKHE U XUMHYECKUE CBOICTBA,
nojlyuyeHne U TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TAHOJI, TJIMIIEPUH, YKCYCHAas KUCIOTa).
[IpupoaHble HMCTOYHHKUA YTJIAEBOAOPOAOB (yrojb, MNPUPOAHBIM Ta3, HePTH),
MPOAYKThl WX MepepalOoTKu (OEH3UH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[Tonsatre 0 OMONTOTHYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OelIKax, yrieBojgax — U ux
poJii B KHM3HM 4YeJoBeKka. MarepuaibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IIOJIydYEHUE W
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOumue mnpeactaBieHus o0
okcunie kpemHust (IV) u kpemuueBoi kucinore. CWIMKAThl, UX WCIOJIb30BaHUE B
OBITY, B IIPOMBIIIJIEHHOCTU. BaxkHelilline CTpOUTENbHBbIE MaTepUasbl: KepaMHKa,



CTEKJI0, IIeMEHT, 0eToH, kene300eToH. [IpobaeMpl G€30MacHOr0 HCMOJb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHe 00pa3lioB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NYECKHUE U XUMHUUYECKHE CBOICTBA
rajJloreHOB M WX COEIUWHEHHI (BO3MOXKHO MCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HaKOMJIEHWE ¢ oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIIEHHE C
oOpazmaMu  ceppl W €€  COEQUHEHHS MU  (BO3MOXHO  HCIOJh30BaHUE
BHJIEOMATEPHUAIIOB), HAOIOJEHUE Mpollecca OOyIIMBaHUS caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHON CEpHOM  KHUCIOTBI, M3yYEHUE XUMHYECKUX CBOICTB
pa30aBIeHHON CepHOM KUCIIOTHI, TPOBECHUE KaUeCTBEHHOM peakinu Ha cyabdar-
MOH W HaOJIoOJIeHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHUE C (DU3UYECKUMU
cBOMCTBaMHu a30Ta, ¢ochopa M UX COCIAUHEHUM (BO3MOXKHO HCIOJIH30BAHUE
BHJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (OChHOPHBIX yAOOpPEHUi, MOTyUYeHHE,
coOupaHue, paclio3HaBaHME W M3y4YEHUE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX pPEaKIuii Ha MOH aMMOHUS U GochaT-uOH U U3YyUEHHE MPU3HAKOB
UX MPOTEKaHHUs, B3aUMOICCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEABIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mojenei
KPUCTAUIMYECKUX pEIIETOK anmMasza, rpadura, ¢yiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aNCcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MpPOTHBOTa3a, MOJyuyeHUe, COOMpaHue, pacrno3HaBaHUE U U3YUYEHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX peaklnil Ha kapOoOHAT U
CUJIMKAT-MOHbl W HW3yYEHUE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEePUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelne HeMeTaubl U UX COCTUHEHUS».

MeTaJibl 1 MX COeIMHEHUS

OO6mias xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnonoxeHusa B llepuonndeckon cucremMe XUMHYECKUX 3neMeHToB [[. U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtamndeckasi CBsi3b U
METaJIMYecKass  KpUCTa/UIMuecKas  pemérka.  DJIEKTPOXUMUYECKUH  pAll
HaInpspKeHU MeTauioB. Ou3nueckue U XMMHUYECKUE CBOMCTBa MeTaiuioB. OOiue
crocoObl ToyueHus: meTtamioB. [loHSATHE O KOPpO3UHM METAIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CiaBbl (CTajlb, YYTyH, JIOPATIOMUHUN,
OpoH3a) ¥ UX MPUMEHEHKE B OBITY ¥ TPOMBIIIJIEHHOCTH.

[Ilenouynsie MeTaibl: moyioxkeHue B [lepronuueckoil cucTeMe XUMUYECKUX
anementoB /. 1. MenzaeneeBa, CTpoeHUME HUX aTOMOB, HAXOXKIECHHUE B IIPUPOJIE.
dusnyeckue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKCUJIBI U



TUAPOKCUABI HATpusd MW Kanusa. [IpuMeHeHuWe IIEeNOYHBIX METavIOB M  HUX
COEIMHECHUM.

[IlenoyHO3E€MENBHBIE METAJUIBI MArHUM W KaJbLUW: TOJOXKEHUE B
[Tepuonnueckon cucreme xumuueckux dneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJEHHE B pupoje. PU3ndeckne 1 XUuMHUIYECKUE CBOMCTBA MAarHus
u Kanblusa. Baxueilmme coequHeHHs KalblUs (OKCHUI, TUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.

AroMuHUN: TToN0keHNE B [leprnoindeckoil CucTeMe XUMUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HaxoxkacHue B mnpupone. dusmyeckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHAA U TUIIPOKCHU]IA
ATIOMUHHS.

Kenezo: nmonoxenue B [leppoanyeckon cUCTeME XUMUYECKHUX AJIEMEHTOB [1.
N. MengeneeBa, cTtpoeHHe aroma, HaxoxiaeHue B npupone. dusmueckue u
XUMUYECKUE CBOMCTBA xkene3a. OKCUbl, THAPOKCU bl U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOMCTBA U MOTYyYECHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHWE ¢ o0pa3llaMud METAJJIOB M CIUIaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YJbTaTOB  KOPPO3UH  METAIOB  (BO3MOXHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUA OKCHJIA
KaJIbI[Usl W HaTpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUIACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCHOJIb30BAaHME  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIM HA MOHBI: MarHus, KajablUs, aTIOMUHHS, [IUHKA, Kee3a
(I1) u xenesza (II1), meau (11), HabnroAeHNE U OMKMCAHUE MPOIIECCOB OKpALIMBAHUS
IJJaMEHH WOHAaMU HaTpusi, KaJlus U Kaidblusad (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB THAPOKCUIA ATIOMUHUS
Y THIPOKCHUJIA [IMHKA, PEHICHHE SKCIIEPUMEHTAIIBHBIX 3aJ]1a4 o TeMe «BakHeunume
METaJUIbl U KX COCTMHEHUS.

XuMus M OKPYXKAKOLIAs cpeaa

BemecrBa u Marepuanbsl B MOBCEIHEBHOW JKU3HM 4elOBEKa. be3omacHoe
UCIIOJB30BaHUE BEILIECTB M XMMHYECKUX peakuuil B ObiTy. [lepBas momolib npu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolel cpennl (mpenesbHas AOIMyCcTUMast
KOHIIeHTpalus BemiecTs, Aanee — [1/IK). Ponp xuMun B pelieHH# 3K0IOTHYECKUX
poOJeM.

Xumuueckuii IKChepumenm:

u3yueHre oOpasIloB MaTepuasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIE
MaTepuarbl).

Mesicnpeomemmnoie ceazu



Peanuzanusi MeXNpeIMETHBIX CBsI3€M MpU U3YyUYEHHH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS YE€pPe3 HCIOJb30BaHME KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATUH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX TIPEIMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (akT, rumores3a, 3aKoH,
TEOpusl, aHalu3, CHUHTE3, Kilaccupukalus, TM[NepUOJUYHOCTh, HaAOIIO/ICHHE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HU3MEPEHUE, MOJIeNb, SBIECHUE, MNAPHUKOBBIM
3¢ dexT, TeXHOTOTHS, MaTEepHUaJIbI.

®dusuka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOIHUKH,
MOJYTPOBOJHUKH, JUAJEKTPUKU, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperatHoe COCTOsSIHME BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILLINYECKas
pemeTka, CiuiaBbl, (U3UYECKUE BEITUYUHBI, €AUHUIBI U3MEPEHHs, KOCMUUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢dorocunres, npixanue, Omocdepa, 3KOCUCTEMa, MHUHEPAIbHBIC
ya00peHus, MUKPORJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, rtumpochepa, MUHEpaldbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUS

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yJbTAaThl OCBOEHMSI MPOTPAaMMbl OCHOBHOIO OOIIEro
o0pa30oBaHUs JOCTHralOTCs B X0/€ OOy4eHHs] XMMHUHU B €IUHCTBE Y4YEOHOW M
BOCHUTATEIIbHOMN JESATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCHICKUMHU
COITMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHSITHIMU B
oOlllecTBE MpaBWIaMU M HOPMaMu TMOBEACHUS M CIOCOOCTBYIOT MpolleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLIMAIN3ALUNA O0yYarOIUXCS.

JInyHOCTHBIE ~ pe3yibTaThl  OTpaXXalOT  TOTOBHOCTH  OOyYaromuXxcs
PYKOBOJACTBOBATbCSI CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUUA U
pacIIMpeHue OIbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)naTpuoTH4eCcKOro BOCIUTAHUSA:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHHMAaHUS 3HAYCHHS XUMHUYECKONM HAYKH B JKU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HMHPpopmaruen o
MEPENIOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM W OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHpa U OOIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEJICTABICHUSI O COLUUAIBHBIX HOPMAaX W NPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUI B KOJJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHOUCCIEIOBATEIbCKOM, TBOPYECKOM H  JAPYTrMX  BHUAAX
NESATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHON JEATENbHOCTH MpPH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJa4, BBINOTHEHUU XUMHUYECKHUX
AKCIEPUMEHTOB, CO3JaHUU 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 YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3)LEHHOCTH HAYYHOI' 0 MO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTaBIAIOILINEC
OCHOBY JIJIsi TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPHUPOJIBI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENIOW, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAUMBIE M OOBSICHEHHUS HAOII0MAEMBIX IMPOIECCOB M SIBICHUM,
MO3HAaBaTEIbHON, MH(OPMALIMOHHOW M YUTATEIbCKON KYJIbTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOW paboOThl € YyYEOHBIMM TEKCTaMH, CHPABOYHOU



JTUTEpPaTypoOu, JOCTYNMHBIMH TEXHUYECKUMHU CPEACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa3OBaHUIO, TPOCKTHOM M HCCIEAOBATEIIbCKOU
JEATeNbHOCTU, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH W YPOBHSI OOyUEHHS B
TaabHEHIIIeM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIECACTBUU U
HETPUSTHE BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aTKOTr0Jisl, HAPKOTUKOB, KYpEHHS]),
HEOOXOJIUMOCTH  COOMIOJIEHUsS] MpaBuid 0€30MacCHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaTbHOMN KU3HMU;

5)TpyaoBOro BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodecchil u Tpyaa pa3iuyHOro poa,
YBOKEHHUE K TPYyLy U pe3yjbTaraMm TPYJIOBOM NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHHUS NPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBINM BBIOOP
WHJIMBUAYAJILHOU TPAEKTOPUHU MPOJOKEHUS 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIemHon npodeccuoHanbHON eI TENbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCUOHATILHOM CpEJIE;

6)3K0J1I0rN4eCKOro BOCIMTAHMS

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

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, MOJy4aeMble MPU U3YUYECHUH XUMHH, IJIS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPYIKAIOWIEH MPUPOIHON CPEIOr, sl MOBBIICHUS
YPOBHSI  SKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHUS TIJIOOAJBbHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM U MyTeW MX pElIeHUss MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTUYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHON U COLUAIIBHOU ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDHI

B cocrtaBe wMeTanmpeaMETHBIX pPE3yIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUSI MHUPOBO33PEHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TEOpus,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MpEeAMETaXx U MO3BOJIAIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (HOPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU



Hay4YHOU KapTUHE MUpA, U YHUBEpCaJbHbIE yueOHbIE AEHCTBUS (MIO3HABATENIbHBIE,
KOMMYHUKATUBHBIE, PETYJSTUBHBIEC), KOTOpbIE 00OecneyuBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATEeNbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA

Bba3oBble Joruueckue aeiicTBUuA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILIICHUS] MPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACISTH UX XapaKTepHbIC
MPU3HAKHU, yCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU MOHSTHUSIMH), UCIOIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/IENbHBIX (PAKTOB U SIBIICHUI, BHIOUPATh OCHOBAHUS U
KpUTEpUH VISl KIACCU(PUKAIIUM XUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIIHil,
YCTaHaBJIMBATh MPUYUHHO-CIIEICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE paCCYKJeHUs (MHIYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTUH),
JienaTh BBIBOJIBI U 3aKJIFOUYEHUS,

YyMEHHE TPUMEHSATH B TMpOIEcce IMO3HAHUS TOHATUA (NIpEIMETHhIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIETbHbBIE TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEeMEHTa), XUMHu4eckas ¢(opMmylia W ypaBHEHUE
XUMUYECKOW peakluu — MpU pelIeHUH y4eOHO-TI03HABATEIbHBIX 3371a4, C YUETOM
ATUX MOJICTBHBIX MPECTABICHUIN BBISIBISATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC
MPU3HAKHA M3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
BBIABJISITh  OOIME€  3aKOHOMEPHOCTH, MPUUYUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareabckune 1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI HJi1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBLHOCTU BBHICKA3bIBAEMBIX CYXJCHUI;

MPUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allid U IPOBEACHUIO
YUYEHHUYECKUX HKCIIEPUMEHTOB, YMEHHE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (OopMyJIUpOBaTh 00OOIIECHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojienaHHoM pabdore.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HUHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEpkKAHUS, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHYECKH OIECHUBATh MPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO0 HH(POPMAIHUIO;



YMEHHE NPUMEHATHh Pa3IuyHbIe METOAbl M 3aMpOChl IPU MOUCKE U O0TOOpE
nHpOpMAIIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JJIS BBIIOTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEIECIEHHOTO THUIA, IPUOOPETEHUE OIbITA B
o0JlacTU  HMCHOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOT'O MCTOJb30BAHUS PA3TUUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATH ONTUMANIbHYIO (OpPMY MpeacTaBlIeHUs HHGOPMALUK U
WUTIOCTPUPOBATh pellaeMble 3a7auydl HECIOXKHBIMH CXEMaMH, JuarpaMmMami,
IpyruMu popmamu rpapuKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh W aHAIMU3UPOBaTh B IIpolecce Yy4YeOHOM U
UCCIEIOBATENbCKON AEATEIbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIILICHHOCTH,
CEIBCKOTO XO3SIMCTBAa M TPAHCIOPTA HA COCTOSHHE OKpPY’KaroIIeH TPUPOIHON
Cpelbl.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIe 1elCTBHS:

YMEHHMs 3aJlaBaTh BOIPOCH (B XoJe nuanora W (WIM) IUCKYCCUHU) IO
CylIecTBy  oOcyxkjgaemMoil  Tembl, (GOpPMYJIHpPOBATH CBOU  MPEITIOKECHUS
OTHOCHUTEJILHO BBITIOJHEHUS TIPEAJIOKEHHON 3a/1a4H;

YMEHHSI  MPEACTAaBISATH  IOJYYEHHbIE  PE3yJbTaThl  IO3HABATEIbHOU
NEATEIbHOCTY B YCTHBIX M TMHCBMEHHBIX TEKCTaX; JejaTh IPE3CHTAIUIO
PE3YyJbTATOB BBHIMIOJHEHUS XUMHUYECKOTO SKCIEpPUMEHTa (J1abopaTOPHOrO OMbBITA,
1ab0paTopHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEMIECTB, y4EOHOTO MPOEKTA);

yMEHHSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTEIbHOW UM MCCIEAOBATEIbCKOW  NESITENIBHOCTH  TPU  PEUICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBaHUS
no3urui (00CyKaeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE HITYPMbD», KOOPAUHAIUS
COBMECTHBIX JEHUCTBUH, OMNpENeICeHHEe KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIe yHUBepPCAaJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO OMNPEACNSITh IEIu JEATebHOCTH, MIAaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NeATeNbHOCTh, BBIOUpaTh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI pElIeHUs] YUYEOHBIX U
MO3HABATEIbHBIX 3a/l1a4, CAMOCTOATEIIbHO COCTABJISATh WIH KOPPEKTUPOBATH
MPEIIOKEHHBIM aNTOPUTM JEWCTBUM TIPU BBINOJHEHUU 3aJlaHUM C Y4YETOM
MOJIyYEHHs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUIX,
OIICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHOW 1€, yMEHUE
MCIIOJB30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IIPe/1jlaraéMble B YCIOBUHU 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mnpenMeTHBIX peE3yJbTaTOB IO OCBOEHUIO 00s3aTE€IBHOTO
COJIEp>KaHMs, YCTAaHOBJIEHHOIO JaHHOW QeaepasbHON paboyelt MporpaMmoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYarONIMMUCS HAy4YHbIE 3HAHHS, YMEHHUS U CIIOCOOBI



neucTBuil, cnenuduueckue A OpeAMeTHOM obnactu  «XUMHUS», BUIBI
NEATeNIbHOCTH 1O  TMOJYYEHHI0 HOBOIO 3HaHMS, €ro HHTEpIpeTalny,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

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

JOJKHBI OTPaXKkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHX TMOHSATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOHAs U HEOJAHOPOJHAsS), BAJIGHTHOCTb, OTHOCUTENbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHCIICHUS, XMUMHUYECKasl peakius, KiacCupuKaius peakiui: peakiuu
COCIMHEHUS, PEaKIUU Pa3JIOKEHUs, PEaKIUU 3aMelIeHUs, peaKuu
oOMeHa, 3K30- U HAOTEPMHUUECKUE PEAKIINU, TeTIOBOM 3(peKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aroMa, aToMHas OpOUTallb, paguyc
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJs BEIIECTBA
(TIporieHTHAsI KOHIIEHTPAIMs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX TMOHATHUM U
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEIECTB U X MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS (POpMYJ
BEILIECTB U YPABHEHUM XUMHUECKUX PEAKIIHil;

e OIpENENsATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSIX,
CTENEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COEAUHEHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHass M HMOHHAs) B
HEOPTaHUYECKUX COETUHEHUSIX;

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

e OMNKCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Illepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh IMOHATHUS «TJIaBHAs
noArpynmna (A-rpynna)» u «nobouyHas noarpynna (b-rpymnma)», Manbsie u
OoJIbIlINEe TEPUOMBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepumonamyeckas cucremMa XUMHYECKHX dyemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB M 3apsij siipa, 00Ilee YUCIO SIEKTPOHOB
U pacrpeesieHue uX Mo JIEKTPOHHBIM CIOSIM);

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

XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE XWMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMU MOJEKYIISPHBIX
YPaBHEHHMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;

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

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, 0000IIeHHEe, CHCTeMaTH3alluio, KiIacCU(HUKAIIUIO,
BBISIBIICHUE TPUIMHHO-CICACTBEHHBIX CBSI3€W — JUISI M3YyYCHHs] CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKlHi, eCTeCTBEHHO-HAy4YHbIE€ METOMbI
MO3HaHUSI — HaOJIOJIEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN);

cieioBaTh ~ NpaBWJaM  [OJB30BAaHUS  XMMHYECKOM  TOCYyIOH U
7a00paTOpHBIM O0OPYJIOBAHMEM, a TaKXKe IMpaBWiIaM OOpalleHus: C
BEIIECTBAMH B COOTBETCTBUU C HUHCTPYKIUSMH TIO BBIIOJIHEHUIO
Ta00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHHUI0 U COOUpPaHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C OMNPEACTEHHON MacCOBOM JI0JIEH PacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh U TMPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(makmyc, henondranent, METUIOPAHK U IPYTHE).

K xoHiy oOydenust B 9 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSATHH: XHWMHWYECKUU
3JIEMEHT, aTOM, MOJIEKYJla, WOH, KaTUOH, AHWOH, IPOCTOE BELIECTBO,
CJI0)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIECHBb
OKHCIICHHUSI, XUMUYECKasl PeaKIusi, XUMUYecKasi CBs3b, TEIUIOBOM 3(P(DEeKT
peakiuu, MOJib, MOJISIpHBIM ~ 00BEM,  PacTBOp,  BIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJUTHUYECKAsT AUCCOLMALMs, PEAKUUU HOHHOTO
oOMeHa, KaTalu3aTtop, XHMHUYECKOE€ paBHOBECHE, oOOpaTUMble U



HEOOpaTUMBbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIINH,
OKUCIIUTENb,  BOCCTAHOBUTEIbh, OKUCIEHHE U  BOCCTaHOBJICHUE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHUYECKasl CBSI3b (KOBaJEHTHAs, MOHHAs,
METAJIIMYEeCKas), KpUCTANIMYECKass pemeTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOoMycThUMas
koHueHtpanus [[JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMUYECKUX TOHSITHH W
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUU BEIECTB U UX MPEBPAIICHUI;
WCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [UJIsi cCOCTaBieHUs (opmy
BEILIECTB U YPABHEHUM XUMHUECKUX PEAKIIHil;

ONPENENATh BaIGHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX SJIEMEHTOB B
COCMHEHHUSX PA3JIUYHOTO COCTaBa, MPUHAIJICKHOCTh BEHIECTB K
ONpeNeIEHHOMY KJIacCy COEAMHEHUW 1o (opMynaM, BUJ XUMHUYECKOU
CBsI3U (KOBaJE€HTHAs, WOHHAS, METaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHUSX, 3apsA]l MOHA MO0 XUMUYECKOU (popMyrie, XxapakTep cpeibl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTATUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMbIch [lepnogmueckoro 3akona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
Tabnuunyo ¢opmy llepuoandeckoit cCUCTEMbl XUMHYECKUX AJIEMEHTOB:
pa3nuuath MOHATHUS «rjaBHas mnoarpynna (A-rpynmna)» U «mnoOouHast
noarpynmna (b-rpynmna)», mansle u OoJblIME MEPUOIBI, COOTHOCHUTH
0003HAaUYCHUSA, KOTOPbIE HMMEIOTCS B TMEPUOAUYECKON Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XHUMHUYECKHUX
2JEMEHTOB (COCTaB MW 3apsja  sAapa, oOIIee 4YHCIO DJICKTPOHOB U
pacrpeneneHue HMX MO0 DJJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejenax MajiblX NEPUOJOB U TIIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUECKUE DJIEMEHThI, HEOPTaHMUECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B pEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIeHUs
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME M CHEMUDUICCKUE XUMHUYECKHUE
CBOMCTBAa MPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXKIAsl OIMKCAHUE
puMepaMy MOJEKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIU;

COCTaBISATh YPABHEHUS DJEKTPOIUTUYECKOM JIHCCOLMAIMU  KHUCIOT,
LIETIOYEN U COJIEW, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHS PEAKIINI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHKE
TCHETUYECKOW CBSI3M MEK/y BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHA;,
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH IIPOTEKAHUS XHMHYCCKHX IIPEBpAIICHUH B Pa3IdYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO H  MOJBSIPHYIO  MacChl
BEI[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa 10 (dopmylie
COCIMHEHMSI, MACCOBYIO JIOJIO BEMIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHCHHUIO XUMHYECKOU PEaKIINH;

coOmoaTh  MpaBWia  MOJH30BAHHUS  XHUMHYECKOW  TOCYIOM U
nabopaTtopHbIM 00Opy/IOBaHUEM, a TakKe IMpaBWia OOpaIlleHUs C
BEI[ECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHHIO
7a00paTOPHBIX XUMUYECKHUX OIBITOB TIO TOJYYEHUIO W COOUPAHHIO
ra3000pa3HbIX BENIECTB (aAMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOAUTL  PEAKIMH, IOJATBEP)KIAIOIINE  KAYSCTBCHHBIA  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPUI-, OpOMUL-,
noaua-, kKapbonar-, docdar-, cuiMkar-, cyiabdar-, TUIPOKCUJ-UOHBI,
KaTHOHBI aMMOHHSI W WOHBI M3yYCHHBIX METaJUIOB, NMPHUCYTCTBYIOIINAE B
BOJIHBIX pAacTBOpPaxX HEOPTaHUYECCKHUX BEICCTB;

IIPUMEHSTh OCHOBHBIC OIEPAIlMM MBICIUTEILHON MEATCIbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMATHU3aIlMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — NI W3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUl, €CTeCTBEHHO-HAyYHBIC METOIbl TIO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJCIUPOBAHUE, SKCIICPUMEHT (pealbHBIN H
MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosnuyecTBo yacos
Ne HanmeHoBaHMe pa3iesioB U DJIeKTPOHHBIe (HU(PPOBHIE)
n/n TeM MPOrpaMMbl Bcero Kourpossusie Hpakrieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasnea 1.IlepBoHayaibHble XUMHYECKHE IOHATHSA
Xumus — BakHas 00J1acTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK
MPAKTUYECKOU IESATEIbHOCTH https://m.edsoo.ru/7f41837¢c
4eJloBeKa
12 BemecTBa 1 xumuyeckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2.BaxxHeliue npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
)1 Boznyx. Kucnopoa. Ilonstue 6 bubnnorexa [JOK
00 okcumax https://m.edsoo.ru/7f41837¢c
9 Bognopox. Ilonsatue o kucimorax 2 1 bubnnorexa [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
’3 Bopna. PactBopsl. [Tonsitue 06 5 | 1 bubnnorexa [JOK
OCHOBAHMUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJ1aCChI 1 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Pa3znen 3.Ilepuoanyecknii 3akoH u [lepuoanyeckasi cucrema xumuueckux 3jemMeHToB JI. U. MennaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Iepuonnueckuii 3aKOH U

31 [Tepuoanueckas cuctema 7 Bubnuoreka [JOK
XUMHYECKUX d1eMeHToB /1. H. https://m.edsoo.ru/7f41837¢
Menneneesa. CtpoeHue aroma

| e 8

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIbHBIE PEAKIIUU
Hroro no pazneny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpems 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne i/m P Konrtpoabnbie | IIpakTnueckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1.BemecTBO U XUMHYECKHE PeaKIHU
11 [ToBTOpenue u yriyobiaeHne 3HaHUH 5 1 bu6mmorexa [IOK
' OCHOBHBIX Pa3J/IeJIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubmmoreka [JOK
' peakIuit https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs! AUCCOLIMALIMSL. 2 1 1 bubmmoreka [JOK
' XHUMHYECKUE PEAKLIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasnen 2.HemeTa bl U X COCANHEHUSI
)1 OO1m1ast XxapaKTepUCTHKA XUMHYECKUX 4 | bubmmoreka [IOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1m1ast XxapaKTepUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa [TOK
' PYHHbL- 2-¢P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XxapaKTEepUCTHKA XUMHYECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmorexa [TOK
' PyHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XxapaKTEepUCTHKA XUMHYECKUX
24 aneMmeHToB IVA-rpynnsl. Yriaepoa u 8 1 2 bubmorexa [TOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHUHI U UX COCTMHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paszgena 3.MeTayibl M UX COCAUHEHU S

. bubmuoreka [JOK
3.1 Obmue cBoHCTBa METaNIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxneiime MeTajuibl U UX COSIUHEHUS 16 hitps.//m.cdsoo.ru/7f412636
Hroro no pazneny 20
Pasnen 4. Xumust 1 okpykammas cpeaa
41 B a 3 bubmuoreka [JOK
. €IIeCTBa U MaTepUaibl B KU3HU YEJIOBE hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazneny 3
P 3 Bub6nuoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosnnyectBo yacos JIEKTPOHHBIE
Ne Hara nudposeie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl

| [Ipeamer xumun. Ponab XUMuu B KU3HU | Bubnuoreka [JOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c

2 ITonsiTie 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d227¢
[IpakTuyeckas padora Ne 1 «IIpaBuia

3 paboThl B 1a00paTOpUU U NMPUEMBI | bu6mmorexa [IOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM)

4 Yucrtele BemecTBa u cMecu. CnocoObl | Bubnuoreka [JOK
pas3zaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padbora Ne 2

5 «IE)as,ueneHHe cﬁeceﬁ (Ha mpumepe 1 bubmorexa LIOK

N https://m.edsoo.ru/ff0d28c8
OUYMCTKU IIOBAPEHHOM COJIN)»
Bub6nuoreka [JOK

6 ATOMBI H MOIICKYITb1 ! https://m.edsoo.ru/ff0d2a6c

. XUMHUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeie 1 cnoXHBIE BElIECTBA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB.

Bub6nuoreka [JOK

10 Xumunueckas GopmyJiia. BaneHTHOCTD
$opmy https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHMUYECKHUX 3JIEMEHTOB
1 OTHocCuTENbHAs aTOMHAs Macca. bubmmoreka [JOK
OTtHocuTeNnbHAsI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XHMHYECKOr0 Bub6nuoreka [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350¢
13 KomuuectBo Bemecrra. Moib. Bub6nuoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Du3UYECKUe U XUMUYECKUE SIBICHUS. bubmuoreka [JOK
Xumudeckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycao0BHsI IPOTEKAHUS bu6mmorexa [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KOIM4YecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSM XUMHUYECKUX bubmmorexa LIOK
» N P https://m.edsoo.ru/ff0d5708
peakuuit
Krnaccudukanus XuMHYECKUX peaKIIni
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ bubmorexa [IOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0eHne u bubmmorexa LIOK
H ACT: Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTU3aIHs 3HAHUA
20 KonrtpomnsHas pabora Nel mo reme bubmmoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
)1 Bozngyx — cmech rasos. Cocras bu6bmmotexa LIOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448¢e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuecTBo. O30H

dusznueckre 1 XUMUYECKHE CBOICTBA

22 KHCIIopo/ia (peakiuu OKUCICHHUS bubmorexa [IOK
pOAa (peakil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsatue 06 okcumax
CriocoOblI moryueHus KUCI0poa B
23 nabopaTopuu ¥ MPOMBIIIIICHHOCTH bubmorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TemnoBoit 3¢ ekt XuMuIeckoit
24 peakuuu, MOHATUE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIMIX
TomnuBo (He(dTh, yroiabs U METaH).
25 3ar ﬁsﬂeéneqlioz. yxa CHoCcOOBI iro bubmorexa LOK
p AYRE, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLECHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[Tony4yenne u coOupanue KUCI0pOIa bubmmorexa LIOK
’ N P PO, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bubmmoreka [IOK
BelecTBo. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
)3 du3ndeckue U XUMUYCCKHIE CBOMCTBA Bub6nuoreka [JOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bubnuoreka [JOK
29 ITo € 0 KUCJIOTax | CO
o HCHOTAX 1 COMX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOIa B bubmmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
Bbu6nuoreka [JOK
31 «[lomyuenue u cobupanue BoJI0poJa,

HU3yYEHHUE ETO CBOMCTB)

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



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MossipHbIii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajapo https://m.edsoo.ru/ff0d542¢
Brruncnenus 00bEMa, KOJIMUeCcTBa

33 BEILIECTBA ra3a 1o €ro U3BECTHOM bubmmorexa LIOK

.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WIH 00BEMY
Beruncnenust 005EMOB ra3oB 1o

34 ABHEHUIO PEAKLIMU HA OCHOBE 3aKOHA bubmorexa [IOK
7P . P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B

35 du3ndeckue U XUMUYCCKHIE CBOMCTBA Bub6nuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonstue 00 bubmuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kxak pactBopurens. HacrlmeHHbIe

37 U HeHaCBIHp_IeHHI:IE acTBOpbl. MaccoBas bubmorexa [IOK

p pbL https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuyeckas padora Ne 5 o Teme

18 «IIpuroroBieHue pacTBOpOB C bu6mmorexa [IOK
ONpeAcIEHHON MacCCOBOM J10IEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BELIECTBA»

39 KonrtpomnsHas pabota Ne2 o reme bubmmoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KacCUpUKALUS, Bub6nuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue nu XuMHUECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK

’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS, bubmmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[TonydyeHnue nu XuMHUUECKHE CBOMCTBA

Bubnuoreka [JOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHYECKUE CBOWCTBA bu6mmorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIATypa,
46 v ocoé . o )e Z(F:)K e bubmorexa HOK
I bl TTOJTY9CHUS, XUMHYECKU
. Y https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI
43 ['eneTnueckas cBsI3b MEXKIy KiIaccaMu bubmmoreka [JOK
HEOPraHUYECKUX COCITMHEHUN https://m.edsoo.ru/00ad9a50
Bubnuoreka [JOK
49 O06o001IeHre U cucTeMaTU3alus 3HaHUH
= H https://m.edsoo.ru/00ad9cb2
KonrtpomnsHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa HOK
on P https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBbie MOMBITKY KIACCUPUKAITUU
51 XUMHUYECKUX 31eMEHTOB. [loHsTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
P Bubnuoreka [JOK
52 [lepuoanueckast cucTeMa XMUMHUYECKUX
https://m.edsoo.ru/00adas52c
anemeHToB /1. . MenaeneeBa
Bub6nuoreka [JOK
53 IIepuonsl, rpynmel, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢c



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

Crpoenue atomoB. COCTaB aTOMHBIX

Bubnuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHue 31eKTPOHHBIX 000JI0YEeK
. bubmuoreka [JOK
55 aTOMOB 3JIeMeHTOB Ilepuonnueckon
https://m.edsoo.ru/00adabbc
cuctemsl J[. 1. Menaeneera
XapakTepucTUKa XMMHUYECKOTO
56 3JIEMEHTA TI0 €TO TOJI0KEHHUIO B bubmuoreka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproguueckoro 3akona st
57 pa3BUTHA HAayKu U npakTuku. . 1. bu6mmorexa [IOK
MenneneeB — y4€HbIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaX1aHuH
PesepBHelil ypok. O6o0IeHNE 1
P P . bubmuoreka [JOK
58 CUCTEeMAaTU3aIHs 3HAHUIA /
N https://m.edsoo.ru/00adb33c¢c
Bcepoccuiickas mpoBepodHast pabota
KonTponbaas pabota Ne4 mo Teme
Bubnuoreka [JOK
59 «Ctpoenue aroma. XUMHUYECKas CBA3b
. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xuMmuieckas CBA3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
& KoBaneHTHas nosspHas XUMHYeCKas bubmmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHast HenosispHas XUMHUYeCKas bu6mmorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubmuoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

https://m.edsoo.ru/00adae28

65 OKHUCTUTETbHO-BOCCTAaHOBUTEIIbHBIC | bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
Bub6nuoreka [JOK
66 OKUCIUTEIN U BOCCTAHOBUTEIU 1 https://m.odsoo.r/00adb076
PesepBHsblil ypok. O0001IEHIE U
67 CI/ICTI;MaTI/IBZ.]pI/IH 3HaHI/IFL1LI 10 TEME 1 Bubmiorexa IIOK
1t https://m.edsoo.ru/00ad9cb2
«CTtpoenne atoMa. XUMHUYECKas CBS3bY
68 PezepBHblit ypok. O000mIeHNE U | bubmmoreka [IOK
cUCTeMaTu3anusg 3HaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Ileproarueckuit 3aK0H.
| [Tepuoanueckas cucrtema ) Bub6nuoreka [JOK
XUMHYECKUX 31eMeHToB /1. H. https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTU B U3MEHEHUU
2 CBOJC ; €CKHUX DJIEMEHTO 1 bubmorexa LIOK
BOMCTB XUMUYECKUX HJIEMEHTOB
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOOB
3 Knaccudukanus 1 HOMEHKIATypa ) bubmmoreka [IOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMUYECKOM CBSI3U U THIIBI ) bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrpomnsHas padora Nel mo reme
5 «IloBTOpEHUE U yriTyONeHHE 3HAHU 1 1
OCHOBHBIX Pa3felioB Kypca 8 Kiacca»
6 Krnaccudukanus XuMuuecKux ) Bub6nuoreka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM
7 n P 1 bubmuoreka [JOK
eakuuu. [ToHATHE O TOMOT€HHBIX U
peaxi https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLUsIX
[TonsiTHEe 0 XUMHYECKOM PaBHOBECHH.
Bbu6nuoreka [JOK
8 @axkTOpHI, BIUAIOIIKNE HA CKOPOCTh 1

XUMHYECKOU PCaKu U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'O0 paBHOBCCHUSA

OKMCIIUTEIIbHO-BOCCTAHOBUTEIBHEIE

Bub6nuoreka [JOK

? peakuuu https://m.edsoo.ru/00adcade
Teopust 3IeKTPOIUTHIECCKON
10 P N P C o 1 cnaGhie bubmuoreka [JOK
n. CUWIBHBIE U CII
FccotHatt https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
1 " . cakLuii bubmuoreka [JOK
15054
OHHBIC YPABHCHHA peakl https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 - - bubmuoreka [JOK
o TaBJI
OCHOBAHIH B CBETE pull https://m.edsoo.ru/00add5d8
00 IIEKTPOTUTUIECCKON JUCCOITUAITTI
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 5 06 bubmuoreka [JOK
MPEACTABIICHHIH O . https://m.edsoo.ru/00add8b2
3IEKTPOJUTUYECKON AUCCOLMALIIHI
14 n . bubmuoreka [JOK
OHATHE O THAPOIH3E coeh https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3 AL bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
ITpaxTrueckas padora Ne 1.
16 «IE) JKC pe €HTa 1X bubmorexa [IOK
HEPUMEHTAIBHE
clrenme p https://m.edsoo.ru/00addbfa
3agauy
KonTtponsHasg padora Ne2 1o teme
17 «9 E . ecKa. cconuanus Bubmiorexa IIOK
JIATHY ST TN u .
JICKTPO A tat https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKLIUU B PACTBOPAaX»
OO01mast XapakKTEPUCTUKA TAJIOTEHOB.
18 X " ecxp ec E”c a Ha Mepe buGnnorexa LIOK
YyeCKUe CBOMCTBA HA IIPU
HMH p p https://m.edsoo.ru/00addfe2
xJjiopa
19 XinopoBogopoa. ColisiHast KUCIIOTA, bubmmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHNYCCKHUC CBOﬁCTBa, MOJIy4YCHHC,

https://m.edsoo.ru/00ade104

IIPUMEHEHNE
[IpakTuyeckas padora Ne 2 o Teme
20 «ITomydeHnue COITHON KUCTIOTHI, bubmmorexa LIOK
. N https://m.edsoo.ru/00ade348
U3y4eHHE €€ CBOMCTB)
Brriuucnenust no ypaBHeHUSIM
21 XUMHUYECKUX PEAKIUH, ECIIU OJUH U3 buGnnorexa LIOK
https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
” OO01mas xapakTeprcTHKa dJIEMEHTOB bubmmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANOTpOITHBIE MOAU(PHUKAIINN CEPBI.
” HaxoxzaeHnue cepbl 1 €€ coelMHEHU I bubmmoreka [IOK
B NpupoJe. XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopoi, CTpOEHUE, bubmmoreka [JOK
(du3nyYecKre U XUMUYIECKUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KHCIIOTA,
25 ¢du3nveckre 1 XUMHYECKHE CBOMCTBA, bubmmorexa LIOK
https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XUMHUYECKUE PEAKLIUH, JICKAILKE B
OCHOBE ITPOMBIIIIEHHOTO CIIoco0a
26 MIOJIy4Y€HUsI CEPHOMN KUCIIOTHI. bubmmoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIEH Ccpebl COEAUHEHUSIMU
cepbl
7 Brrancienue MaccoBoit 1071 BeIXOa bubmuoreka [JOK
MPOJYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO01mmas xapakTepucTHKa SJIEMEHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoze, Gpu3ndeckue u
XUMUYECKUE CBONCTBA

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

AMMUaK, ero pu3nvecKue u

29 €CKHE CBOMCTBA, MOJTyUYECHHE bubmorexa HOK
XUMHUYECKHE CBOMCTBA, IMOJTYYEHUE U
Y https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Tpaktuyeckas padora Ne 3 o Teme
30 «ITonmyyeHne aMMuaKka, U3y4eHHUE €ro bubmorexa LIOK
N Y Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, e€¢ pusndeckne u Bub6nuoreka [JOK
XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHUS B KQUECTBE MUHEPAIbHBIX

32 no0peHnid. XMMHUYECKOe bubmorexa LIOK
YAORP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIEH CpeIbl
COCMHEHHUSIMU a30Ta
®ocdop. Oxcun pochopa (V) u

33 (pocg)op ast KUC ((1)) a(p(bps (ez:K e bubmorexa HOK

Has KUCJIOTa, PU3UYCCKUE U
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOUCTBA, MOTYUYEHUE
Hcnonb3oBanue gochaTo B

34 KayecTBE MUHEPAJIbHBIX YA00pCHUH. bubmmoreka [IOK
3arpsi3sHEeHUE TPUPOTHOMN CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacipocTpaHEHUE B

35 npu Eﬂe g)mnr;ecxl;e U XUMUYECKHUE bubmorexa [IOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunsl yraepoaa, ux pusndeckue u bubmmoreka [JOK

XUMHYECKUE CBOUCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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DKosornyeckue npoodIemsl,
CBsI3aHHBIE ¢ OKcuaoM yriaepoaa (IV)

37 VYronbpHas KucjaoTa u e€ co, bubmorexa [IOK
rojJbHas KUCIIOTa B TN
https://m.eds00.ru/00ac006¢
[TpakTuueckas padora Ne 4 mo Teme
"[losny4yeHue yriaekucioro rasa. bu6mmorexa [IOK

38
KayectBenHast peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHNYECKUX BEIIECTBAaX KaK O buGnnorexa LIOK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YIIIepoaa
40 Kpemuunii u ero coe fuHeHUs buGnnorexa LIOK
p https://m.edsoo.ru/00ae080a
[TpakTudeckas padora Ne 5. Pemenue

A1 SKCIEPUMEHTAJIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«Baxwneiiniie HeMeTaJIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHCHHUS
KonTponbHas padota Ne3 mo Teme

. bubmuoreka [JOK
42 «Baxwneiiniie HeMeTaJIbl U UX
https://m.edsoo.ru/00ac0e18
COCTUHCHHUS
OO01mmas xapakTepuCcCTHKa XUMUIECKUX
3JIEMEHTOB — METaJLJIOB.

43 Merannudeckas CBSI3b U Bubnuoreka [JOK
METAJUINYECKasT KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIJIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUECKUN PsifL

HaIIpsHKEHUN METaJUIOB

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
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https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO6u1re cnocoObl MOTyYSHHS
MmetauoB. CriaBel. Beraucienus mo

45 aBHCHUIM XUMHUYECKUX PEeaKIUil buGnnorexa LIOK
yp PCAKIIH, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
puMecu
46 IlonsaTue o KOppo3uU METAIIOB buGnnorexa LIOK
pp https://m.edsoo.ru/00ae1278
Bubnuoreka [JOK
47 €10 € MeTall
[lenounpie meraeI https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ TUIPOKCUBI HATPUS U bubmmoreka [JOK
Kaltnusa https://m.edsoo.ru/00ae14b2
49 [lenouyHo3eMeNbHBIE METAUIBI — bubmmoreka [JOK
KaJILIIUA YU MarHUi https://m.edsoo.ru/00ael5e8
50 Baxneiiime coequHEHNS KaAJIbIUI buGnnorexa LIOK
A 1t https://m.edsoo.ru/00ael5¢8
51 O00011IeHIE U CUCTEMATHU3ALMS
3HAHUHI
5 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ Bubnuoreka [JOK
YCTPaHEHUS https://m.edsoo.ru/00ac1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTL BOIBI 1 METOBI €6 buGnnorexa LIOK
" 8 A https://m.edsoo.ru/00aeclae8
YCTpaHEHUS
Bubnuoreka [JOK
54 AroMAHUNA
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOMCTBA OKCHIA U bubmmoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6 OK
56 Kenezo nommoreka L

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, THUAPOKCUIBI U COJIM KCJIC3a

Bubnuoreka [JOK

>7 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
2 O060061IeHre U cucTeMaTU3alus
. 3HAHUU
IIpakTuyeckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK
«BaxHeiume MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCITMHEHHUSI
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUMN, €CIIH OJUH U3
60 peareHToB /1aH B U30bITKE WIH bu6mmorexa [IOK
COAEPKUT pUMecH. Brruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIa IPOYKTa
peakiuu
61 O060061IeHre U cucTeMaTU3alus
3HAaHUU
KonrtponsHas pabora Ne4 o reme
62 «BaxHenme MeTaJlIbl U UX
COCITMHEHHUSI
63 BemectBa u matepuansl B Bub6nuoreka [JOK
MOBCEAHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMHUYECKOE 3arpsi3HEHUE bubmmoreka [IOK
OKpYKaroIle cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumum B perieHnn bubmmoreka [IOK
IKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O000mIeHNE U bubmmoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHeIil ypok. O6o0IeHHE 1 bubmmoreka [JOK



https://m.edsoo.ru/00ae35e6
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cUCTeMaTHU3anusg 3HaHUU

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

68

PesepBHelil ypok. O600IeHHE 1
cucTeMaTu3anusg 3HaHUU

Bub6nuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KIIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble peIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust

1

[To Teme: «IlepBoHayanbHbIE XUMHYECKHUE TIOHSATUSD)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSTHI: aToMm,
MOJIEKYJ1a, XUMHUYECKUI DIIEMEHT, IPOCTOE BEILECTBO, CIOKHOE
BEILIECTBO, CMECh (OJHOPOAHAas W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCUTENIbHAs aTOMHAas U MOJIEKYJIsipHash Macca, KOJIMYECTBO
BEILIECTBA, MOJb, MOJISIpHAas Macca, MaccoBas J0JI1 XHMHUYECKOrO
3JIEMEHTAa B COCIUHEHUHU, MOJISIPHBIM O0BEM, XMMHYECKas peaklus,
KIacCupUKalUsg  PeaKkuil: peakuud  COCOUHCHHs,  PEaKIUu
pa3NoKEHUs, pEeaKIMHU 3aMeIleHHs, peakuuu OoOMEeHa, JK30- U
SHIOTEPMHUYECKUE PEAKIMHU, TEIUIoBOW 3(deKT peakuuu, pactBop,

MaccoBast J10JIsl BellecTBa (MPOLEHTHAsI KOHILIEHTPAIlKs) B pacTBOpPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHUUA U

MNPUMCHATH 3TU MOHATHSA MPU OITMCAaHUH BCIICCTB U UX npeBpameHHﬁ

1.3

UCTOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS (OopMyT

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

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

ABoraapo

1.5

OIPCACIIATH BaJICHTHOCTb aTOMOB DJICMCHTOB B 6I/IHapHBIX

COCOAUHCHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE peakiuu (MO YHUCIy M COCTaBy

YUYaCTBYIOUIMX B PEaKIH BEUIECTB, 10 TEIJIOBOMY dPPEKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO W MOJISIDHYIHO MacCChl

BCIICCTB




1.8

BBIYHCIISITh MAacCOBYIO JOJIO XMMHYECKOTO 3JeMEeHTa 1o (opmyme

COCIUHEHUS,

1.9

BBIYUCIIATH MAaCCOBYIO NOJIO BCIIECCTBA B PaCTBOPC

1.10

MIPUMEHSTh €CTECTBCHHOHAYYHBIE METOJbI TIO3HAHMS — HAOIIO/ICHUE,
U3MEPEHHE,  MOJCIHUPOBAHUE,  OKCHEPUMEHT  (peasibHbIA |

MBICJICHHBIN )

ITo Teme: «Baxnenmue npeacTaBUTENId HEOPraHUYECKUX BEILIECTB)

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHWMHUYCCKHX MMOHSTHH: OKCH I,

KHUCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OMPCACIIATL NPHUHAMJIC)KHOCTL BCIHICCTB K OHpeILeJIéHHOMy KJ1accy

coeMHEeHui 1o popmynam
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KJ1acCU(UIIUPOBATh HEOPTAHUYECKUE BEILIECTBA

24

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJasi OMUCAHUE MpPUMEPAMHU

MOJIEKYJISIPHBIX YPAaBHEHHUH COOTBETCTBYIOIIUX XUMUUECKUX PEAKLIUI

2.5

IMPOrHO3UPOBATH CBOMCTBaA BEIICCTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTU IMPOTCKAHHUA XHUMHUUYCCKHUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClIeZIOBaTh MpaBUJaM IIOJb30BAaHUS XMMHUYECKOH TMOCyA0il U
nabopaTOpHBIM 00OPYAOBAaHHEM, a TaK)Ke MpaBWiIaM OOpalIleHUs C
BEIIECTBAMH B COOTBETCTBHUHM C HWHCTPYKIMSMHU 110 BBITOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO U COOMpPAHUIO
ra3oo0pas3HbIX BeHIecTB (BOAOPOJA U KUCIOPOAA), NMPUTOTOBJICHUIO
pacTBOpOB € ONPEACIEHHONM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJIUTH XUMUYECKHE HKCIICPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MH/IUKATOPOB (JIaKMYC, (heHOIPTaICHH, METUIIOPAHK U APYTHUE)

2.7

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XMMUYECKON pEeaKIuu

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

Xumudeckas cBsA3b. OKHCIUTENBHO-BOCCTAHOBUTEILHBIC peakunumn»

3.1

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHATUH: AIpO aTroMma,
QJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOUTa b, pajWyC aroMa,

XUMHUYCCKad CBA3b, IOJIIpHAsd W HCIIOJIIpHAsd KOBAJCHTHAA CBA3b,




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

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 IOHITHUS «IJIaBHAs
noarpynmna (Arpynma)» u  «mobounas mnoxarpymnma (brpymma)y,

«MaJiple» U «OOJIBIIHEY Nnepruoabl

3.4

packpbiBaTth cmblci Ilepuogmyeckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBATH IOHUMAHUE MIEPUOJNYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX DJJIIEMEHTOB OT WX NoJIoKeHus B Ilepuoamueckoit

CUCTEMC

3.5

COOTHOCUTh  O0O3HAUEHUS, KOTOpPhIE HMEIOTCS B  TabmiwIe
«ITepnognueckas cucreMa XUMHYECKUX 3JIEMEHTOB JI..
MeHaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsija  sjpa, oOIee YHcIio

3JIEKTPOHOB U PaCHpeiesICHHUE UX MO IEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATH CTCIICHDb OKHUCJICHUA DJICMCHTOB B 6I/IHapHBIX

COCOAUHCHUAX

3.7

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

HCOPraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1

IIo Teme: «BGH_ICCTBO U XUMHWYCCKas pCaKIusa»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUECKHX TOHSITHH: pacTBOp,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs TUCCOLMALINS,
peakiu MOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOE PAaBHOBECHE,
o0OpaTumbie u HeoOpaTUMbIe peaxuuy,
OKHCIIUTEIHbHOBOCCTAHOBUTEIILHBIC peaxIuu, OKHCITUTEIb,
BOCCTAHOBHTENIb, OKHCIICHHE ¢ BOCCTAaHOBJICHHE, aJUIOTPOIHS,
aMmpOTepHOCTh, = XHMHUYECKas  CBsA3b  (KOBAJICGHTHAs, HWOHHA,

MeTaJIJII/I‘-ICCKaH), KpucCTallIn4cCKasa peméTKa, CIUIaBbI, CKOPOCTb




XUMHYECKON pEAKIUU

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU U

MNPUMCHATH 3TU MOHATHUSA MPU OITMCAaHUH BCHICCTB U UX npeBpameHHﬁ

1.3

COCTABJIAITh YPAaBHEHUS HIJIEKTPOJIUTUYECKON IUCCOLMALMU KHCIIOT,
LIEJIOYEH M COJIEH, IOJIHBIE U COKPALIEHHBIE YPAaBHEHMs pEaKIUil

HOHHOI'O OOMeEHa

1.4

PaCKpbIBATh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OaslaHCa STHX peakuuit

1.5

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XMMUYECKON pEeaKLuu

IIo temam: «Hemeraminl M mMX coeauHEHUsT» M «MeTawibpl U HX

COCOUHCHU A

2.1

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

XUMHUYECKUX PEAKIUI

2.2

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

TeHETHYSCKOM CBA3U MCXKAY BCUHICCTBAMU PA3JIMYHBIX KIIACCOB
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IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH NPOTCKAaHUA XHUMHUUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3jIMYHbIX

YCIOBUAX
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ClIeZIOBaTh MpaBUJaM IIOJb30BAaHUS XMMHUYECKOH TMOCyA0il U
na0opaTOpHBIM 00OPYAOBAaHHEM, a TaKXKe MpaBWiIaM OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHUHM C HWHCTPYKIMSMHU TI10 BBITOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO UM COOMpPAHUIO

ra3000pa3HbBIX BEIIECTB (aAMMHAKa W YTIEKUCIIOTO ra3a)

2.5

NPOBOJUTH PEAKIUH, MOATBEPXKAAIOUINE KAYECTBEHHBIH COCTaB
pa3NUYHBIX BEIIECTB: pPACMO3HABATH ONBITHBIM MYTEM XJIOPUI-,
Opomuza, wonua, kapbonar, ¢ocdar, cumukar, cyubdar,
THJIPOKCUANOHBI, KaTHOHBl aMMOHHS, MOHBI M3yYCHHBIX METAJIJIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOpPAaX HEOPIaHUYECKUX BEIIECTB

ITo Teme: «XuMUS U OKPYIKaAOLLIAs Cpeaay

3.1

pacKpbIBaTb CMBICA OCHOBHBIX XxuMuueckux mnoHsatui: [IJIK

BCIICCTBA; KOPpO3Ud MCTAJIJIOB

3.2

INPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM JACATCIIbHOCTH —




aHaJlM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMAaTU3aIINIO,
BBISIBIICHUE TPUYUHHO-CIECJCTBEHHBIX CBSI3€M — Uil  HM3y4EHHs
CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIUN; €CTeCTBEHHOHAy4YHbIC
METOJIbI TIO3HAHUS — HAONIOCHUE, W3MEpPEHUE, MOJCITUPOBAHUE,

AKCIEPUMEHT (peaibHbI U MBICIICHHBIN )




HHPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

8 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1

HepBOHaanLHBIe XUMHNYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponp XMMHHM 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. CHMBOJIBI  XHMHYECKHX

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

1.4

Xumuueckass Gopmyna. BageHTHOCTP aTOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemectB.  OTHocuTenbHass ~ aTOMHas — Macca.
OTtHocuTenbHAsE MOJIEKYJIApHAs Macca. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA

B COCAMHCHUNU

1.5

KonnuectBo BemectBa. Mosb. MonsipHasg Mmacca. B3aumocBsi3p KosMyecTBa,
Macchl M 4YHCIa CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacu€rel mo Qopmynam

XUMHUYECKHUX COCOUHEHUN

1.6

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

XUMHUYECKHUX PeaKInii (COeTUHEHMS, Pa3I0KEHUS, 3aMeIlleHUs, OOMEHA)

1.7

XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IIOCYI01, C IPaBUIAMU
pabotel B naboparopun W mnpuéMamu oOpalieHuss ¢ J1abopaTOpHBIM
o0opy/joBaHWEM, H3yYe€HHUE H ONHUCaHWe (PU3UYECKUX CBOWCTB 00pa3ioB
HEOPraHMYECKUX BELIeCTB, HaOIrofeHue (Qu3nuecKkux (IUIaBJICHHE BOCKa,
TasiHUE JIbJla, PaCTUPAHHE caxapa B CTYIKE, KUIIEHUE U KOHJICHCALUs BOJbI) U
XUMHUYECKUX  (TOpEHHME  CBEYH, MPOKAJIMBAHUE  MEJHOW  IPOBOJIOKH,
B3aMIMOJICHICTBUE MeJa C KHUCJIOTOW) SIBJICHUN, HAONIONEHHWE U OMUCAHHE
IIPU3HAKOB IPOTEKAHHWA XHUMUYECKUMX peakuuid (pa3joxkeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJOPHAOM Oapus, pa3ioxKeHHE
ruapokcuna meau(ll) mpu HarpeBaHuu, B3aMMOJIEHCTBHE Kelie3a ¢ PAaCTBOPOM

comu meu(Il), n3yuenue crnocoOoB pazaeneHus cMecei (C MOMOIIBI0 MarHuTa,




¢bwIbTpOBaHME, BBHIAPUBAHUE, AUCTHIULILMSA, Xpomarorpadus), MpoBeACHUE
OYHMCTKH MTOBAPEHHOM COJIM, HAOJIIOICHUE U OMTUCAHUE PE3yJIbTATOB IPOBEICHUS
OIbITA, WJUIFOCTPUPYIOLIErO0 3aKOH COXPAaHEHMsI MAacChbl, CO3JaHHE MOJeIeH

MOJIEKY (IIapOCTEPKHEBBIX )

Bakneiiue npeacTaBUTeIN HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — smeMeHT M mpocroe
BelecTBO. HaxoxaeHue kucimopona B MpHpoje, PU3NUECKHE U XUMUYECKHE
cBoiictBa (peakiuu ropenus). Oxcuawl. [Ipumenenue kucnmopona. CriocoObr
MOJIy4eHHUsT KUCIOpoJga B Jaboparopud M MPOMBIILIEHHOCTH. KpyroBopot

Kuciopoaa B npupozae. O30H — ammoTponHas MoAU(UKALUSI KUCIOpOoIa

2.2

TennoBoit 3pPeKT XUMUUECKON peakiiu, TePMOXUMUYECKHE YPaBHEHHUSI, 3K30-
U SHAOTEPMUYECKUE peakuu. TOIUINBO: yroib U METaH. 3arpsi3HEHUE BO3yXa,

yCUJICHHE TTapHUKOBOTO 3((ekra, pazpylieHne 030HOBOTO CII0s
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Bonopon — snmemeHTt u mpocroe BemecTBo. Haxoxknenue Bomopona B IIPUPOLE,
¢u3nyeckue W XHMUYECKHE CBOWCTBA, IMPUMEHEHHE, CIIOCOOBI TONYYEHHUS.

Kucnorts! 1 comnmu
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ModsipHblii 00bEM Ta30B. PacuéTsl M0 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 NpPUPOAHBIX BoA. OxpaHa M OYMCTKA

MPUPOAHBIX BOJL

2.6

Knaccudukanus wuHeopranmueckux coeaumHeHuid. Oxcuapl. Kmaccuduxarnms
OKCHJIOB: cojeo0Opa3yromue (OCHOBHBIE, KHCIOTHBIE, aMQOTEepHbIC) W
HeconeoOpa3yromme. Homenknarypa okcumoB. dusznueckne W XUMUYECKHE

cBOMcTBa OKCUAOB. [lomyueHne okcuaos

2.7

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

ocHoBaHuil. [lonydyenue ocHOBaHUM

2.8

Kucnotsl. Knaccugukamus kucnor. Homenknatypa kucnor. ®dusmueckue u
XHUMHYECKHE CBOMCTBa KHMCIOT. Psanm aktuBHOocTH MeTaioB H.H. bekerona.

[Tonyuyenue xucior

2.9

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

ITonyuenue coisen




2.10

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

2.11

XUMHUYECKUN  JKCIEPUMEHT: KA4eCTBEHHOE  OIPEACIICHHE  COLCPKAHMS
KHUCJIOpO/a B BO3JyXe, IMOJyYeHHe, COOMpaHME, paclo3HABAaHHE U M3YUYCHHE
CBOWCTB KHCJIOPO/a, HAOII0IeHHUEe B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHUS U NPEKpAILEHUs1 TOPEHUs (II0Kapa), O3HAKOMIIEHHUE C
oOpa3laMu OKCHJIOB U ONHCAHHE WX CBOWCTB, IONy4YeHHE, COOHMpaHUeE,
pacrio3HaBaHME€ M H3Y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJEHCTBUE
Bogopoaa ¢ okcugom meau(Il) (Bo3aMoKHO HCHONB30BaHUE BHUACOMATEPUATIOB),
HaOmrofeHne OoO0pa3loB BEIIECTB KOJMYECTBOM 1 MOIb, HCCIEIOBaHUE
0COOEHHOCTEH pacTBOpEHHUs BELIECTB C PA3IUYHOM PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEILIECTBA, B3aUMOJIEMCTBUE BOJbI C MeTalaMH (HAaTpUEM U KaJbLIUEM)
(BO3MOYKHO HCHOJb30BAaHUE BUJEOMATEPHAIIOB), OIPEAEICHUE PACTBOPOB
KUCIOT M IIeJIoYeil C TOMOIIbI0 HMHIMKAaTOPOB, HCCIENOBaHWE OOpa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB, HAONIOJCHHWE W3MEHEHUS
OKpaCKM HHJIUKATOPOB B pPACTBOpPAaX KHCIOT M IIEIOYEH, H3ydeHUe
B3auMmozeiicTBust okcuaa meau(ll) ¢ pacTBopoM cepHON KHUCIOTBI, KUCIOT C
MeTaJUlaMH, PEAKLIUNA HEUTpaIu3alyHy, IOJy4eHHEe HEPACTBOPUMBIX OCHOBAHMUI,
BBITECHEHHE OJHOIO0 MeTaula JpPYrMM M3 pPacTBOopa COJIM, pELICHUE
JKCIIEPUMEHTAJIBHBIX 3aJa4 0 TeMe «BakHeWInue KIacChl HEOPraHMYECKHUX

COETUHEHUN»

[Tepuonnueckuii 3akoH u [lepuonnueckas cucTeMa XUMUYECKUX 2JIEMEHTOB
J .. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKask CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCJIbHBIC PCAKITNN

3.1

[lepBble MOMBITKM KIacCU(PUKALMK XUMHUYECKUX »dJieMeHTOB. [lonarue o
rpynmnax CXOJIHBIX JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEIbHBIE METaJlIbI,
raJloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yioT amdoTepHbIC

OKCHUABI U TUAPOKCHUIBL

3.2

Ilepnonnueckuit 3akoH. [lepuoanueckas cucreMa XuMU4ecKkux s1emeHToB 1. 1.
Meneneesa. KopoTtkonepuoanas 51 JUIMHHOIIEpUOHAS (bopmbI
[Iepuonnueckoit cucrembl xumuueckux odnemMeHtoB J[.M. Mengeneesa.
Ilepuonsl u rpynnbl. PU3MYECKUH CMBICI INOPAIKOBOIO HOMEpa, HOMEPOB

nepuoaa v rpynIibl 3JICMCHTA
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Crpoenune atromoB. CoctaB aToOMHBIX sifep. M3otomnel. Dnexrponsl. CtpoeHue

AJIEKTPOHHBIX  000JI04eK aTroMOB TMepBbIX 20 XHUMHYECKHX 3IIEMEHTOB




Ilepnonnueckoit cucremsl .M. MenneneeBa. XapakTepUCTHUKAa XUMUYECKOIO

3JIEMEHTA MO ero nosuoxeHuto B [lepuoanueckoii cucreme [I.1. Menneneena
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3aKOHOMEPHOCTHM HW3MEHEHUs pajauyca aTOMOB XHMMMUYECKHUX DIIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB II0 TPYNIAM U IEPUOAAM.
3nauenue Ilepuonnyeckoro 3axkoHa u Ilepuonnyeckoil cuCTEMbl XUMHUYECKUX
JJIEMEHTOB I pa3BUTUA HAyKu U npaktuku. J[.MI. MenneneeB — y4€HbId U

rpak1aHUuH

3.5

Xumnueckass cBsizb. KoBalieHTHast (TMOJisipHAsE M HEMOJISIpHAs)  CBS3b.

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

3.6

Crenenb okucicHusA. OKHCIUTESIHFHOBOCCTAHOBUTCIBHBIC pCaKknuu. Hpoueccm

OKHCJIEHHS B BocCTaHOBJICHHU. OKUCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH OKCIEPUMEHT: H3ydeHHe OOpa3loB BEIIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJACUCTBUE THIPOKCHAA LHUHKA C PACTBOPAMU KHCIOT H
LIEJI0YEH, TPOBEICHUE OIBITOB, MIUIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTEJBHBIX peakLuil (TOpeHUE, peakLiuu pa3jIoKeHNs, COETUHEHUS)

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 MEPHUOJOB, Kalusd, KalabLUUusi WU UX
COCIIMHEHUIM B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Ilepmonnueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XUMHYECKOM CBsI3U. THIBI KPHUCTAUIMYECKUX
pEelETOK, 3aBUCUMOCTD CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BHUJA XUMUYECKOH cBs3u. Kimaccudukanus u HOMEHKIIaTypa HEOpraHHYECKUX
BELIECTB (MEXAYyHapoaHas U TpUBHaJIbHAs). XMMHUYECKNE CBOMCTBA BEIIECTB,
OTHOCAIIUXCSA K  PA3IMYHBIM  KJIACCaM  HEOPraHWYECKUX COCIUHEHMH,

IFCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMUYeCKHX PEaKIUi M0 pa3IUuHbIM MPU3HAKaM (110 YUCTY U
COCTaBy YYacTBYIOUIMX B PEAKLIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo

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




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

TEPMOXHUMHUYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTH XMMHUUECKON PEAKIIUU

1.4

[Tonatue 00 OOpaTHUMBIX M HEOOPATHMBIX XMMHUYECKUX peakuusx. [loHsTue o
TOMOTEHHBIX M T€TepOreHHbIX peakiusax. [IoHsITHe 0 XMMUYECKOM PaBHOBECHH.
@akTopbl, BIUAIONIME HA CKOPOCTh XHMHUYECKOW pPEAKIUU U TOJOXKCHHE

XUMHYCCKOI'O paBHOBCCUA

L5

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, JJIEKTPOHHBIN OamaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu.  CocTaBiieHHUE  ypaBHEHMU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAaKIU C HCIOJIB30BAHUEM METOJa

ANEKTPOHHOTO OasiaHca

1.6

Teopust 2JIEKTPOIUTUUECKONW TUCCOLMALNU. DJIEKTPOIUTHl U HEIIEKTPOIIMTHI.
Karnonsl, aHnoHbl. MexaHu3M JUCCOLMAILMU BEUIECTB C Pa3IMYHBIMU BUJAMU
xuMudeckoi cBs3u. Crenenp auccouuanyuy. CUIbHBIC U CIIA0bIE AIEKTPOIHTHI.
Peakiun noHHOTO OOMEHa. YCIOBHS NMPOTEKaHMs PEAKIM MOHHOTO OOMeHa,
IIOJIHBIE U COKpALEHHBIE WOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBAaHMH W COJell B CBeTe NPEACTABICHUH 00 3SICKTPOTUTHYECKOU

nucconuanuu. KauectBeHHbIE peakiiy Ha HOHbBL. [1oHsITHE O THapOIU3E coneit

1.7

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJCISIMH KPHUCTALTTUYECKUX
PEMIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTaiuioB (rpadura u
anmasa), CJIOKHBIX BEIIECTB (XJIOpUJa HATpHsl); UCCIEAOBAaHUE 3aBHCHUMOCTU
CKOPOCTH XHWMHYECKOW pEakIWd OT BO3JCUCTBUS pPa3IMYHBIX (DAKTOPOB;
UCCIEAOBaHUE  BJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEILECTB,  Ipoliecca
JTUCCOIMAIIMU  KHUCJIOT, IIeJoued U coieil (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB); TMPOBEJICHUE OIBbITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUsI peaKInii MOHHOTO 0OMeHa (0O0pa3oBaHME OCaJKa, BBIICICHUE Ta3a,
o0Opa3oBaHHe BOJbI); OMBITOB, WJUTFOCTPUPYIOMIUX TMPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peaKIuil (TOpeHue, peakluu pa3oKeHHs, COCIUHEHHUS ),
pacro3HaBaHUE HEOPraHUYECKUX BEUIECTB C MOMOIIBIO KaU€CTBEHHBIX PEAKIIUIl

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTtamnnl u ux COCIUHCHUA

2.1

OOmiast  xapakrepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHsSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHne u (pu3ndecKre CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHUMUYECKHE CBOMCTBA Ha IIpPUMEpe XJIOpa
(B3auMozielicTBHE € MeTalllaMi, HEMETAJUIAMH, LIEJI04aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJyYeHue, npuMeHenue. [eiicteue




XJIOpa ¥ XJIOPOBOJAOPOAA HAa OPraHU3M YeJOBeKa. BaxkHeWIMe XJopuabl U UX

HaxO0JICHUE B MPUPOJIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue u pusnyeckue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJAa M CEepbl. AJUIOTPOIHBIE MOJIU(PHUKAIUN
KHACJIOpOoAa U cepbl. XMMHYECKHE CBOMcTBa cepbl. CepoBOIOpPOI, CTPOEHUE,
¢usnueckue W XUMHUYECKHE CBoWcTBA. OKCHIBI Cepbl KakK MpPEICTaBUTENN
KHUCJIOTHBIX OKCHIIOB. CepHas KHUCIOTa, (PU3NYECKHEe M XUMHUYECKUE CBOICTBa
(oOmue Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XUMHUYECKHUe
peakiyu, JeKaliue B OCHOBE MPOMBIIIICHHOTO CIOc00a IMONy4eHUs] CEepHOM
kucnotThl. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs pEaKUUs Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COeIUHEHUH B mpupoje. XUMHUYECKOE
3arpsiI3HEHUE OKPYXKAIOUIEH Cpellbl COEIMHEHUSIMU CEpbl (KUCIIOTHBIE JTOK[IU,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEA0TBPAICHHUS
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OOmast xapaktepucTuka 3y1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTETIEHN OKUCIIEHUS. A30T, paClIpOCTPaHEHUE B IIPUPO/IE,
¢usnueckue U XuMu4eckue cBoicTra. KpyroBopor asora B npupozae. AMMHUAK,
ero ¢u3MUecKue M XMMHUYECKHE CBOICTBa, Mojy4yeHHe W npumeHeHue. Conu
aMMOHMS, HX (u3MYecKMe ¢ XHUMHUYECKHE CBOICTBa, MpPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBl aMMOHHUA. A30THasl KUCJIOTa, €€ IOJyYeHHE,
¢du3nuecKkue W XUMHUYECKHE CBOWCTBa (00IIME Kak MpeACcTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcmonp3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayecTBE MHHEPAJIbHBIX yI0OpeHui. XUMHUECKOe 3arpsi3HEHHE OKpY’KaloIlen
Cpellbl COEAUHEHUSAMM a30Ta (KUCIOTHBIE JOXKAH, 3arps3HEHNUE BO3/1yXa, IIOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorponusie Mogudukanuu docdopa, puzndeckrne U XUMUUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XMMUYECKHE CBOWCTBa, mosydeHue. Vcmomnp3oBanue ¢ochaToB B KayecTBe

MUHEpAIbHBIX YI00peHUit

2.5

OOmast xapakTepuctuka 31eMeHTOB I[VA-rpynmel. OcoOEHHOCTH CTpOCHHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIJEpoJ, aUIOTPOIIHBIE
MOIU(UKAIIMH, PACIpPOCTPaHEHHE B MPHUpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiicTBa. Azncop6uusa. Kpyrosopor yriaepona B npupozae. OKCHIBI yriiepoaa,
uxX (u3MYecKre M XMMHUYECKUE CBOMCTBA, JCWCTBUE HA >KUBBIE OpPTaHU3MBI,

MOJIYUYCHHUC U TIPUMCHCHUC. OKOJIOTUYCCKHE HpO6JICMI>I, CBA3aHHBIC C OKCHUJIOM




yraepoaa(IV); rumore3a Tm00anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIN
apdekr. YrompHas KUCIOTa W €€ CONMU, HX (QUINYECKUE U XUMUYECKUE
CBOICTBa, TONMyueHUEe U THpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
nonbl. Mcnons3oBanue KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SIHCTBE

2.6

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

COEIUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumenenne. CoenuHeHus KpemMHHS B mpupoge. OOmme mpeacraBieHus o0
okcuae kpemuuss(IV) u kpemuueBoi kucinote. CHIMKAThI, UX UCIOIb30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTH. BakHeHIie cTpouTeIbHbIE MaTEPHAIIBI:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eroH. [IpoOmembr Oe3omacHOro

HCIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH HSKCIEPUMEHT: H3yYeHHE OO0pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHHUE Ka4eCTBCHHBIX PEAKLMW Ha XJIOPUA-
MOHBI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHMs; OMBITHL, OTPaKaIOIINE
¢u3nveckue 1 XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCIMHEHUH (BO3MOXKHO
UCTIOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C OO0paszliaMu XJIOPUIOB
(raloreHuI0B); O3HAKOMJICHME C oOpasuamu cepbl M e COeIUHEHHSIMHU
(BO3MOXKHO WCTOJB30BAaHUE BUICOMATEPHANIOB); HAOMIOJEHUE TIpoIecca
o0yrJIMBaHUs caxapa MoJ ACWCTBUEM KOHILEHTPUPOBAHHON CEPHOM KHCIOTHI;
U3yYeHHe XMMUYECKUX CBOMCTB pa30aBIEHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KayeCTBEHHOW peakuuud Ha cynb(ar-uoH H HaOIIOACHUWE TMpHu3HaKa e€
MPOTEKaHUsS; O3HAKOMIIEHHE C (PU3NYECKUMU CBOMCTBaMU a30Ta, pocdopa u ux
COCAMHEHUN (BO3MOXKHO HCIOJIB30BAaHUE BHJICOMATEpUANOB), 0Opa3amMu
a30THBIX U (ochHOPHBIX yA0OpEHUH; TTOTy4YeHUE, COOUpaHue, paclio3HaBaHUE U
U3y4YEHHE CBOMCTB aMMHaKa; IPOBEJCHHE KAauye€CTBEHHBIX DPEAaKLUil Ha HOH
aMMOHUSI U (QocdaT-uOH U U3yuyeHHE TPUIHAKOB HX MPOTEKAHMA,
B3aMMOJICICTBHE KOHLIEHTPUPOBAHHON a30THON KHUCJIOTBHI C MEABIO (BO3MOKHO
HCIIOJIb30BaHNUE BUJEOMATEPUAIIOB); HU3YUYEHHE MOJAENEH KPUCTAIUIMUECKUX
peméTok anmasza, Tpadura, (QylUiepeHa; O3HAKOMIIEHHE C  MPOIEcCOM

azicopOIMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM




NPOTHBOra3a; MOJy4YeHUE, COOMpaHHe, paclo3HaBaHHE M HM3Y4YCHHE CBOICTB
YIJIEKHCIIOTO Ta3a; IPOBEJACHHWE KayeCTBEHHBIX peakiuii Ha KapOoHAT- u
CWJIMKAT-UOHBl M W3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIICHUE C
MPOAYKIMEN CHIMKATHOM HPOMBIIIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHenie HeMeTauIbl U UX COETUHEHU

MeTamisl 1 UX COCIUHCHUA

3.1

OOm1ast XxapaKTepHCTUKA XMMUYECKHX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosoxkeHus B Ilepuonuueckoi cucreMe XUMUYECKHX dieMeHtoB 1.
Menpeneesa u ctpoeHus aroMoB. CTpoeHne MeTaioB. MeTanndeckast CBsI3b U
MeTaJJIM4yecKasl ~KpUCTaUIMdecKas pemeTKa. JIEKTPOXUMUYECKUN  psf

HaIpsHKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTaisioB. OOIue crocoObl NOIydYeHHUs
MeTaiuioB. [loHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, UyTryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBILUIEHHOCTH

3.3

[[lenounsle Metaybl: moJsioxkeHue B llepuonnueckoi cucreMe XHUMHUYECKUX
anemeHToB /.M. MeHaeneeBa; cTpoeHHE MX aTOMOB; HaXOXJCHHE B MPUPOJE.
dusnyecKkre 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCHUIIBI HATpusi U Kaius. [IpuMeHeHue IIEeTOYHBIX METaIOB M UX

COE€IUHEHUN

3.4

[IlerouHO3€MENBbHBIE  META/UIBI  MAarHUd WM KaJIbLMW:  IIOJIOXKEHUE B
[Iepnonnueckoii cucremMe XUMUYECKUX 3i1eMeHToB [[.1. MenneneeBa; ctpoeHue
UX aTOMOB; HaxoxacHue B npupozac. Dusndyeckue U XUMUYECKHE CBOWCTBA
Mar"iusi ¥ Kaiupuus. BaxHeimue coeaMHeHus Kaublug (OKCHI, TUIPOKCHL,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

AmomyHui: nonoxenue B Ilepuomuueckoil cucTeMe XMMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa;, cTpoeHUE aroma; HaxoxkiacHue B mpupone. dusuueckue u
XMMHUUYECKHE CBOMCTBA AIIOMUHUS. AM(pOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA

AJIFOMHUHUA

3.6

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

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMy METaJUIOB H CIIABOB,

X (U3NYECKUMHU CBOMCTBaMH; H3Y4YE€HHE pPE3YyJIbTaTOB KOPPO3UU METAJJIOB




(BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aUMOJCHCTBUS OKCHAA KajiblUg M HATpUs C BOJOM  (BO3MOXHO
WCIIOJIb30BAaHUE BUJIEOMATEPHANIOB); HCCJIEAOBAHHE CBOWMCTB >KECTKOW BOJIBI;
mpoiiecca TOpPEHHUs Kejle3a B KUCIOpoA€ (BO3MOXKHO — HCIOJIb30BAHUE
BHJIEOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUS KAUYE€CTBEHHBIX PEAKIMH HA HMOHBI
(Maraus, xanblusi, antoMuHus, uuHka, sxeneza(ll) u xenesa(Ill), memu(Il);
HaOIIIO/IEHUE U OMHCAaHUE MPOIECCOB OKpAlIMBaHUS TUIAMEHW MOHAMH HATPUS,
KaIusg W Kajublus  (BO3MOXKHO  HUCIIOJIb30BAaHHWE  BHJIEOMATEpHUAIIOB);
uccieoBaHNue aM(OTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS U THUIPOKCHIA
LIMHKA; PEIIeHUE IKCIIEPUMEHTAIBHBIX 337a4 10 Teme «Baxxuelme MeTamibl 1

nX COCAUHCHUA)

XuMHS ¥ OKpyXKarolas cpeaa

4.1

HoBeie martepuanbsl u TexHonoruu. BemecTtBa U marepuainbl B IMOBCEIHEBHOMN
JKA3HU 4YesioBeKa. XUMHUs U 340poBbe. be3omacHoe HCnob30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas momMoip Mpu XUMHUYECKUX OXKOTax M

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  IPAaMOTHOCTH.  XHMHYECKOE  3arpsA3HEHHE
okpyxatomieid cpeanl [1JIK. Posb XuMuM B pemieHUH 3KOJIOTMYECKUX MPOOIeM.
[TpupoaHble HUCTOYHHMKH YTJIEBOAOPOAOB (Yrojib, NPHPOIHBIA ra3, He(dTh),

MIPOAYKTHI UX EPepadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMUYECKUI SKCIIEPUMEHT: U3y4YeHHe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJJIOB, TOJIMMEPHBIE MAaTEPUAJIb)




MPOBEPSIEMBIE HA OI'D I10 XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NMpPoBePsSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3y/JbTaTaM
0a30BOro ypoBHsI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PT'OC

1

IIpencrasnenue:

1.1

O TIO3HaBa€MOCTH SBJICHUHA TNPUPOJABI, NOHUMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIEH KyJIbTYyphl M NPaKTHUECKOU
NESITEeIbHOCTH YEJNOBEKAa B YCJIOBUSX COBPEMEHHOTO OOIECTBa;

IMOHUMAaHHUEC MECTAa XUMHUH CPCAU APYTHUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOAAX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX MCTOAAX MCCICIOBAHUA BCUICCTB W UIYUCHUA
XUMHNYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BATh MOACIN JJIsL

OOBSICHEHUS CTPOSHHSI aTOMOB M MOJIEKYJT

1.3

o ctepax npodecCHOHATHHON AEITETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMECHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTH)KECHHSX
XMMUYECKOH HAyKH, YTO IIO3BOJHUT OOYYalOIIMMCS paccMaTpHBAaTh
XMMHUIO Kak cepy cBoelt Oyayielt mpodeccnoHaabHOM e TeNbHOCTH
U cIenaTh OCO3HAHHBIN BBHIOOp XMMHH Kak MPO(UIBHOrO IpeaMeTa

MIPH MEPEX0/Ie HAa YPOBEHB CPEAHETO 001Iero o0pa3oBaHus

BianeHue cucrteModl XHMMHMYECKUMX 3HAHUM M yYMEHHUE IIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIINE XMMUYECKUE TMOHATHS: XHMHUYECKUH JJIEMEHT, aroM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOIHAS U
HEOJHOPOJHAs CMECh, OTHOCUTEIIbHBIE AaTOMHAasi M MOJIEKYJIIpHAs
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakuus, peakIMyd COCJUHEHHS, PEAaKUUH pa3JI0KEHUs, peaKIuu
3aMeIleHNs, peaknuu oOMeHa, TeruioBod 3(ddekT peaknmu, 5K30- U
SHJIOTEPMHUUECKHE PEaKIMU, PAacTBOpP, MaccoBas 0TS XUMHUYECKOTO
AJIEMEHTa B COEIMHEHUH, MAacCOBas JI0JIl U MPOLIEHTHAS! KOHLIEHTPALIUS

BCIICCTBA B paCTBOPEC, AAPO aTOMA, BHQKTPOHHBIfI clioi aToMa, aTOMHasd




opOuTanb, pagdyc aTroma, BaJEHTHOCTb, CTENEHb OKHCJICHUS,
XMUMHYECKasI CBSI3b, AJIEKTPOOTPULIATEIBHOCTD, MOJISIPHAS U HETIOJIAPHAS
KOBQJIEHTHasl  CBSI3b, MOHHas  CBSI3b, METAJUIMYECKas  CBSI3b,
KpUCTaJUIMYECKass peléTka (aToMHas, MOHHAas, MeTaJUIMJYecKasi,
MOJIEKYJISIpHAsA), UOH, KATUOH, aHWOH, 3JIEKTPOJMUT U HEDJIEKTPOJIUT,
ANIEKTPOJIUTHYECKAsT  JTUCCOLMAIMSA, pEeaKkIMh HOHHOTO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH,  OKUCIUTENb U
BOCCTAHOBMTENb, OKHCIEHHUE W  BOCCTAHOBJIEHHE, AJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEoOpaTUMbIC pEeaKivy,
CKOpOCTb XMMMYECKOW peaknuu, karanuzarop, IIJK, xopposus

MCTaJI/IOB, CIIJIaBbI

2.2

OCHOBOITOJIATAIOIIME 3aKOHBl XHWMHH: 3aKOH COXPAaHEHHS MAaccChl,
nepuoguuecku 3akoH .M. MeHnageneeBa, 3aKOH IOCTOSHCTBA

cocCTaBa, 3aKOH ABora):[po
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TEOPUHU XUMUU: aTOMHO-MOJICKYJISIDHAst ~ Teopus, Teopus

BHGKTPOHHTHHGCKOﬁ Jucconuanuun

Brnanenue ocHOBaMH XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOLLIEH :

3.1

yYMEHHUE IIPaBUIILHO UCIIOIb30BaTh U3YUYECHHBIE BEIIECTBA U MAaTEpUAIIbI
(B TOM uYHuCcle MHHEpaJbHBbIE YIOOpEHUs, METaUlbl M CIUIABBHI,
MPOAYKTHl MNEepepadOTKU HPUPOAHBIX HCTOYHUKOB YIJIEBOJIOPOJIOB
(yrns, mpupoaHoro rasza, HeTH) B OBITY, CEIbCKOM XO3SWCTBE, Ha
MIPOM3BOJICTBE U TOHMMAaHHME 3HAYEHUS JKUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHu3Ma 4eJIOBEeKa; YMEHUE ITPOTHO3UPOBATh BIIMSHUE BELIECTB
U XUMHYECKHMX IPOLECCOB HA OPraHM3M YEJIOBEKAa U OKPYXKAIOLIYIO

IIPUPOJIHYIO CpELLy

3.2

YMCHHUC HUHTCIPUPOBATL XHUMUUCCKHUC 3HAHUA CO 3HAHUAMH OPYTUX

yueOHBIX IPEAMETOB

3.3

HAJIMYME OIbITa pabOThl C PA3NUYHBIMH MCTOYHMKAMU HH()OpPMALUU
[0 XUMHUH (Hay4dHas M HAY4YHO-IIONYJISIpHAs JUTEpaTypa, CIOBapH,

CIPaBOYHMKU, UHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTUBHO OLIEHMBATh HH(POPMALHUIO O BEIIECTBAX, HX
[IPEBpALICHUAX U IPAKTUYECKOM  IPUMEHEHUM U yMEHHE

HCIIOJIB30BaTh €€ AJIg pCUICHU A yq66HO-H03HaBaTeHLHBIX 3aga4

BHaI[eHI/IC OCHOBaMH TMOHSTHMHOTO afnrapara U CHMBOJIMYCCKOTO

A3bIKa XMMUHU JJIS1 COCTaBIEHHUS (OpMyJ HEOpPraHMYECKUX BEIIECTB,




YPAaBHEHUN  XMMHMYECKMX  PEaKLUMUW; OCHOBAMU  XHUMHUYECKOU

HoMmeHKknatypsl (IUPAC u TpuBHaibHOiN)

YMeHue OOBSACHATH CBSI3b IMOJIOKEHHS dNieMeHTa B [lepuonndeckoii

CUCTCMC C YHCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHYECKUX DJIIEMEHTOB (COCTaB W 3apsii sapa, oOIee YUCIIo
AJNIEKTPOHOB), PACHpPENEICHUEM OJIIEKTPOHOB IO HDHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KAJIbIIHS
[IpencraBnenue O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPHUIIATEIHHOCTS),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TOJOXKEHUS JIIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX NEpPUOJAX M TJIaBHBIX
MOATPYIIax) ¥ 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue knaccuuiupoBarth:

7.1 XUMUYECKUE FTIE€MEHTBI

7.2 HEOPraHUYECKHE BEIIEeCTBA

7.3 XUMHUYECKHE PEAKLIUU

8 YMeHue onpenensrTh:

g1 BaJICHTHOCTh U CTEMEHb OKUCICHHS XUMHUYECKUX DIIEMEHTOB, 3apsij

' HMOHA

g2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAUIMYECKOH CTPYKTYpHl B

' COCTUHEHUSIX

8.3 XapakTep cpebl B BOJHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHue XxapakTepu3oBaTh (PU3NUECKHe U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJI, TpaduT, anmMas,

9.1 KpeMHUH, a3zoT, ¢ocdop, cepa, XJIOp, HATpUN, KaJIUW, MarHUi,
KaJIbIIUN, aTFOMUHHM, JKEJI€30)
CIIO)KHBIX BEIIECTB, B TOM 4YHCJI€ HMX BOJHBIX PAcTBOPOB (BOja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI U THUAPOKCHIBI

97 MetamioB [-ITA rpynn, amomunusi, meau (1), nunka, xenesa (Il u

' II), okeugst yraepona (I u IV), kpemuus (IV), azora u pocdopa (111
u V), cepst (IV u VI), cepuucras, cepHas, a3orucras, a30THas,
¢dochopnas, yronpHas, KpeMHHEBAs KUCIOTa U UX COJIH)

9.3 IIPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOMCTBAa  BELIECTB B




3aBUCUMOCTHU OT HMX COCTaBa M CTPOCHUS, NMPUMCHCHUC BCIICCTB B
3aBUCUMOCTH OT HUX CBOI>'ICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIC YPaBHEHUs PEaKLUl, B

10
TOM UUCIIE:
10.1 peaxiuit HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUTIOCTPUPYIOUINX XMMHUYECKHE CBOICTBA M3YUYEHHBIX KJIacCOB
' (TpyIIn) HEOpraHU4YECKUX BELIECTB
10.4 MIOATBEPKIAIOIIHUX TEHETUUECKYI0 B3aUMOCBS3b MEXKIY HUMU
11 YMeHnue BIUUCIATh (IPOBOAUTD PACUETHI):
1 OTHOCUTEJIbHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOIO AJIEMEHTA B COEUHEHUU
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ia30B
114 [0 YpPaBHEHHUSM XHMHMUYECKHX pPEaKUUi U HaXOAUTh KOJNYECTBO
' BEIIIECTBA, 00BEM M MacCy peareHTOB WM MPOJAYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM ~ METOJJaMM  HAy4YyHOro TO3HaHUs  (HaOironeHue,
11 U3MEpPEHUE, SKCIIEPUMEHT, MOAECITUPOBAHUE) IIPU U3YUYEHUHU BELIECTB U
' XUMUYECKHX SIBICHUH; yMeHHE c(HOpMyIupoBaTh mpolieMy U
MIPEJIOKUTH MMYTHU €€ peIIeHUs
199 Oe3omacHOil pabOThl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMHYECKON
' MIOCY10# 1 1abopaToOpHBIM 000PYIOBAHUEM
IpaBUIaMU OE30MIaCHOTO OOPAIICHHUS C BEIIECTBAMHU, UCIIOJIb3YEMBIMHU
B MOBCEIHEBHOW JKU3HU, PABUJIAMHU MTOBEJICHHS B LIEJAX COSPEKEHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOAHOU Cpelbl; NOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3IECHCTBHSI Ha JKUBBIE OPIraHU3MBI ONPEIEIEHHBIX
BEIIIECTB, COCOOOB YMEHBIICHUS W MPEIOTBPAILCHHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hanuune nmpakTMYeCKMX HABBIKOB IUIAHUPOBAHUSA U OCYILIECTBIICHHUS
CIIEIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHHUe U onHcaHue (PU3NYECKHX CBOMCTB BEIIECTB; O3HAKOMIICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMU, OIIBITHI,




WJUTFOCTPUPYIOLIME ITPU3HAKYU IIPOTEKAHUSA XUMUYECKUX PEaKIUi

13.2

U3y4eHHE CIIOCOO0B pa3eieHUs cMecel

13.3

MOJIYUYCHHUC KHUCIOpOJa W H3YUYCHHUC CTOo CBOﬁCTB; IMOJIYUCHHUC
BOAOpPOda U U3YUCHUC 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 (J1akmyca, METHIIOpaHka u
¢denondranenna) s ONpeneseHUs] XapakTepa CpeAbl B pacTBOpax

KHUCJIOT U LIeJIoYei

13.6

HCCIICZIOBAHUE M ONMCAHUE CBOWCTB HEOPraHUYECKUX  BEILIECTB
pa3IMYHBIX KJIACCOB; U3yYEHUE B3aWMOJECHCTBHS KUCIIOT C METAJUIAMU,
OKCHJIaMH  METa/lIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMU
OCHOBAHMSAMH, COJSIMM; IIOJy4EHHE HEPACTBOPUMBIX OCHOBAHUMU;
BBITECHEHHE OJHOIO MeTajyla JpyrMM M3  pacTBoOpa  COJIH;
uccieoBaHre aM(OTEPHBIX CBOMCTB THIPOKCUIOB AITIOMHUHHUS U

IUHKA

13.7

pelIeHne SKCIePUMEHTANIbHBIX 3aJa4 10 TeMaM: «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCIUHEHUIT; «INEKTPOIUTUYECKAS
Iuccomuanusy; «BaxkHellnne HEMETalbl U HX COCAUHCHUS;

«BaxxueuIme MeTaJlIbl U UX COSTUHCHUI

13.8

XMMHUYECKHE  SKCIEPUMEHTHI,  WUIIOCTPUPYIOIIME  TNPHU3HAKH
NPOTEKaHUs PEaKIMii MOHHOrO OOMEHa; KAaueCTBEHHbIC PEaklUu Ha
NPUCYTCTBYIOIIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMHI-,
nomua-, cynbdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCU/I-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJbLus, aJFOMUHUS,

xenes3a (2+) u xenesa (3+), menu (2-+), HUHKA
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YmMmenue:

14.1

NPEJCTaBIATh PpE3yNbTaThl dJKCIEpHUMEHTa B (opMe BBHIBOJIOB,
JI0Ka3aTeNbCTB, TpaUKOB M TaOMMII U BBIABIATH AMIHUPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIIMBATb CBA3U MCIKAY PCAJILHO Ha6JIIO,Z[aCMbIMI/I XUMHUYCCKUMU
SABJICHUAMHA U MPOLCCCaAMU, MPOUCXOAAINIUMHUA B MAKPO- U MUKPOMUPC,

OOBSICHSTH IPUIMHBI MHOTOOOPA3HsI BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX 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 3I€MEHThl. CHUMBOJIBI XMMHYECKHX
‘ 371eMEHTOB. [IpocThlie U CI0XKHBIE BELIECTBA.
13 Xumuueckass Qopmyna. BaneHTHOCTb aTOMOB XHMHYECKHX HIIEMEHTOB.
‘ CreneHp OKUCIIEHUS
3aKkOH IIOCTOSHCTBA coOCTaBa BelecTB. OTHOCHUTENIbHAas aTOMHas Macca.
1.4 OtHocuTenbHasi MoOJEKyJsgpHas Macca. MaccoBasg [10J11  XUMHUYECKOTO
2JIEMEHTA B COEIMHEHUH
15 KomnyectBo BemectBa. Mosb. MonsipHas macca. MomsipHblid 00bEM ra3oB.
‘ B3aumocBsI3b KOIMUYECTBA, MACCHI M YUCJIa CTPYKTYPHBIX €AMHUIL BELIECTBA
16 dusznueckrue U XUMUYECKUE SIBJIICHUs. XUMHUUYECKash peakuus U €€ NpU3HaKU.
‘ 3aKOH COXpaHEHMs MACCHI BEIIECTB. XUMUYECKUE YPABHEHUS
5 Ilepnonnueckuit 3axkoH U Ilepuonnueckas cucreMa XUMHUYECKUX DJIEMEHTOB
J.M. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuit 3akoH. llepuonuyeckas cucTeMa XMMHUYECKUX DIIEMEHTOB
2.1 J.. Menneneesa. Ileproasl u rpynnel. @U3HYECKUI CMBICT ITOPSAIKOBOIO
HOMEpa, HOMEPOB NEpHOJa U IPYIIIbI AJIEMEHTA
Crpoenue aromoB. CoctaB aTroMHbIX saep. M3oTonbl. DnexTpoHsl. CTpoeHue
2.2 AJIEKTPOHHBIX 000J0YeK aTOMOB TepBhIX 20 XHUMHYECKHX 3JIEMEHTOB
[Tepuonnueckoit cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX
TpEX NEPUOOB, Kanus, KaJIbLUs (paguyca aTOMOB,
2.3 3IEKTPOOTPHUIATENHHOCTH, METANTMYECKUX U HEMETANIMYECKUX CBOMCTB) U
UX COEIUHEHUHI B COOTBETCTBMM C IIOJOKEHHUEM JJIEMEHTOB B
Ileproanueckoii CUCTEME U CTPOEHUEM UX aTOMOB
3 Crtpoenue BemiecTBa
31 Xumuueckass cBs3b. KoBaneHTHass (mosisipHas W HEMNOJsIpHAsi) CBS3b.

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




Meramnueckas CBSI3b

3.2

Tunsl KpHUCTaNIMYECKUX PEIIETOK (aTOMHAas, HMOHHAs, MeETajuIndyecKas),
3aBUCUMOCTD CBOMCTB BEILECTBA OT TUIA KPUCTAININYECKON PELIETKU U B

XUMHYECKOH CBI3U

Baxwuelimuye npencraBuTeNM HEOPraHMYECKUX BeulecTB. Hemeramnsl n ux

COCOAMHCHNA. MeTamisl 1 UX COCIUHCHUA

4.1

Knaccuukanus 1 HOMEHKIIATypa HEOPraHMYECKUX COCIWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCIJIOTHBIE, amM(pOoTepHBIC) u
HecolieoOpa3yromre; OCHOBaHWU (IIENOYM M HEpPacTBOPHUMBIC OCHOBAHUS);
KHCIIOT (KHUCIIOpOJACOAEpk Aalue © OECKUCIOPOAHBIE, OJHOOCHOBHBIC W

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

4.2

duznyeckue M XUMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-HCMCTAIIJIOB!

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

4.3

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

DNEKTPOXUMHUUECKUN Psii HAIIPSHKEHUH METaIIIOB

4.4

OuU3NYECKUE W XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEOUHECHHI

HCMCTAJUIOB: XJIOPpOBOAOPOAA, CCPOBOAOPOAA, aMMHUAKa

4.5

du3nvecKkrue U XUMUYECKHE CBOMCTBA OKCHIOB HemeTalioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, IV), xpemuus(IV).

HOHy‘-IeHI/IC OKCH 0B HEMCTAIJIOB

4.6

Xumuyeckue cBoiictBa okcuioB: MetaioB IA—IIIA rpymm, munaka, meau(Il) u

xeneza(ll, IIT). [Tonyyenne okCuA0B METAILIIOB

4.7

XUMHUYECKHE CBOMCTBa OCHOBAaHMM M aM(OTEpHBIX THUIPOKCUAOB (Ha
IIpUMepe THIPOKCHUIIOB aJIIOMMHHUS, *kKee3a, HuHKa). [lonyuenne ocHoBaHMi

1 aM(OTEepHBIX THAPOKCUIOB

4.8

OOmme XUMHUYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOJIOPOJHOM,
CepOBOZOPOAHOM, CEPHUCTOM, CEPHOI, a30THOM, (ocopHO, KPeMHUEBOH,
yroinpHOH. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CepHOU U

a30THOM KucaoT. [lonmyyenue kucior

4.9

OOue xuMu4YecKkre cBoicTBa cpenux coneil. [lomyyenue coneit

4.10

[Tonyuenue, coOupaHue, pacro3HaBaHWE BOJOPOAA, KHCIOpPOJa, aMMHAaKa,

YIJIEKHUCIIOTO Ta3a B 1adopaTopuu

4.11

IlonyueHue ammuaka, CEpHOM M Aa30THOM KHCIOT B IPOMBILIICHHOCTH.




Oo6u1re cnocoObl MOTyYeHHUS METAIUIOB

4.12

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

XUMHYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakIiii Mo pa3IMyHbIM IPU3HAKAM: MO YUCITY
U COCTaBy YYaCTBYIOIIMX B PEaKLUU BEIIECTB, IO TEIULIOBOMY 3(PQeKTy, 1o

W3MEHEHHMIO CTEIICHEH OKMCICHUS XUMUUECKUX SJIEMEHTOB
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TennoBoil >PQPekT XUMHUYECKON peakluuu, TEPMOXUMHUYECKUE YpaBHEHMS.

DK30- U 3HI0TEpMUYECKUE peakluu. TepMOXUMUYECKUE YPaBHEHUS
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OKMCIINTEIIFHOBOCCTAHOBHUTEIIbHEIC pCaKkuu. OxuciIuTeIn u
BOCCTAaHOBHTCIIN. Hpoueccm OKHUCJICHHUA W BOCCTAHOBJICHU. 9H€KTp0HHLIﬁ

0ajlaHC OKHMCIIMTEILHOBOCCTAHOBUTEILHOM pcaknuuun

5.4

Teopusst  snexkTposnuTHdyeckod  aucconuanvu. — KaTHOHBI,  aHMOHBI.
DNEeKTPOIUTHI U HERNEKTPOIUTHL. CHIIbHBIE U cla0ble 1eKTpoIuThl. CTeneHb

JUucCconranmm

5.5

Peakiiun moHHOTO 0OMEHa. Y CI0BHUs MPOTEKaHMsI peakiuii HOHHOTO oOMeHa,

IIOJIHBIE U COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XuMHs ¥ OKpyKarolas cpena

6.1

BemectBa u Marepuasisl B OBCEIHEBHOM >KM3HHM 4YesoBeKa. be3omacHoe
HCIOJIb30BAaHME BEIICCTB M XUMHYECKHX PEAKIUi B JIaOOpaTOpUH U OBITY.

HepBaH MoMOoIIb MpU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHUUECKOe 3arps3HEHHE OKpY’Kalolmled cpeabl (KUCIOTHBIE JI0XK[IH,
3arpsi3HEHUE TIOYBBI, BO3/yXa U BOJAOEMOB), CIIOCOOBI €ro MpeIoTBPALICHUS
[Ipenenbuas nomyctumasi koHueHtpanusi Bemects (I1K). Ponp xumuu B
pELICHUH HKOJOTHYECKUX NpobieM. YCWIeHHe MapHUKOBOro 3ddekTa,

pa3pylLieHue 030HOBOTO CIIOSI

6.3

[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpEMHHUS U UX COCTUHEHUN B
OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siicTBe. [IpumMenenue
METAJUIOB U CIUIaBOB (CTallb, YyTyH, MIOPAJIOMUHMNA, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH HX coenauHeHuid. [loHsATHE O KOpPpO3UM METalIOoB,

OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[TpupoaHble UCTOYHHMKH YTIEBOAOPOAOB (Yroiib, NMPUPOIHBINA ra3, HedTH),

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

6.5

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

yriaepoga (MeTaH, 3TaH, STWIIEH, aleTWIEH, 3TaHOJ, TJIMLEPHUH, YKCYyCHas




kucnora). IloHAaTtHe O OHONOrMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX,

YIJICBOAAX — M UX POJIU B JKU3HH YCIIOBCKA

Oelkax,

7 Pacuérnr:
7.1 o GpopmMynamM XUMHUYECKUX COSTUHEHUHN
7.2 Macchl (MaccoBOi) J0JIM PaCTBOPEHHOIO BEILIECTBA B pACTBOPE
7.3 [0 XUMHYECKUM ypaBHEHUSIM




