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HOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XWMHU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHM K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUsl, MPECTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMMbl
BOCIIMTAHUS U C YYETOM KOHIICIUU MPENOIaBaHUsl YYEOHOTO NMpeaMeTa « XUMUSH
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O IENIX, OOIIel cTpareruu
oOy4eHHsi, BOCHUTaHUS U Pa3BUTHUS OOYyYAIOMIMXCA CPEJACTBAMU Y4EOHOTO
npeamera, YCTaHABIIMBAET 00s13aTeNIbHOE IPEAMETHOE coJiepKaHue,
MpeayCMaTpuBaeT pacHpeleleHue €ro Io KijaccaM M CTPYKTypUpPOBaHHUE IO
pazielnaM M TeMaM MpPOrpaMMbl MO XUMHUHU, OMNPEACNSCT KOJIMYECTBEHHBIE U
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
NOCJEN0BATEIbHOCTh  M3YYEHHUS] XHUMUU C YUYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Yy4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessIeT BO3MOXKHOCTH —IpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHUM K
pe3ynbTaTam 0O0y4eHHUs XUMUW Ha YPOBHE 1ieJieH M3y4YeHHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENILHON JI€ATEIbHOCTH OO0YyYarolerocs IO OCBOEHUIO
y4eOHOI0 COIepKAHUS.

3HaHWE XHUMHH CIY>KUT OCHOBOM I (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poJib UTparoT (POopMUPYEMbIE€ XUMHEH MPEJICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOAE, O MYTSIX PEHICHUS TJI00aTbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI 4YEJIIOBEUECTBA — CHIPHEBOM, DHEPTETHUUECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3ydeHne XxumMuu:

CIOCOOCTBYET — pealiu3allid  BO3MOXKHOCTEM  JJI1  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYPhI TUYHOCTH, €€ 0011Iel 1 QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHHUE MBIIIJIEHUS M TBOPYECKUX CITOCOOHOCTEH
00y4arolmuxcsi, HaBBIKOB HMX CaMOCTOSATEJIbHOW y4yeOHOW  JesTeIhHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJOBATEIBCKUX YMEHHM, HEOOXOJMMBIX KakK B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHAILHOM JICSITEIBHOCTH;

3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBIIIUICHUS], 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIsiia HA €IUHCTBO MPUPOJIBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoMm B GOPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYaIOIIUXCS;



criocoOCTBYyeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOINEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTHYECKOE
0o0pa3oBaHUE 00YYAIOIITUXCSI.

JlaHHbIE HampaBieHUS B OOYYCHUHM XHUMHUHM OOECIICUMBAIOTCS CIEHU(BUKOM
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIA — SBJISETCS  MEJarorudecKu
aJlanITHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKH XMMHUHU Ha OMPEICIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYalolMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNW XHMHHU, OCHOB
HEOPraHMYECKOW XUMHUU U HEKOTOPBIX OTIEIAbHBIX 3HAYUMBIX TOHSITUN
OPTaHUYECKON XUMHH.

CtpykTypa coaepkaHus MPOrpaMMbl IO XMMHHU c(hopMHUpoBaHA Ha OCHOBE
CHCTEMHOIO mnojaxoaa K €€ mzydeHuro. CoaepKaHUE CKIQAbIBACTCS U3 CUCTEMBI
MMOHSATHI 0 XUMHUYECKOM 3JIEMEHTE 1 BEIICCTBE M CHCTEMBI IIOHATHN 0 XUMHUYISCKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLUITY
MOCJICIOBATEILHOTO Pa3BUTHSI 3HAHWM HAa OCHOBE TEOPETHUUYECKUX IPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— TPEACTaBICHUM 00 DIEKTPOJMTHYCCKON JTUCCOIMAIIMKM BEIISCTB B
pacTBOpax.

TeopeTrnueckue 3HAHUS PACcCMATPUBAIOTCS HAa OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BHUBAIOTCS MOCIEAOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYroMmy, BBINOJHAS (YHKIUU OOBSICHEHHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI U MOJydCHUs
M3y4yaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABIICHUS O XUMUYECKOW COCTABIIAIOIIECH HAYYHOM KapTUHBI MHUpPA B JIOTUKE
€€ CHCTEMHOM TMpPHUPOAbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO H
MeTOJaM TO3HaHUs B Hayke. M3ydeHHe XMMHUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YyYEHHBIX YUYeOHBIX MpeaMeToB: «OKpYyKaOMUid MUY,
«buomnorus. 5—7 knaccel» u «Du3nKa. 7/ Kjaacc.

[Ipy wu3yuyeHHMM XUMHM NPOUCXOAUT (POPMUPOBAHWE 3HAHUNW OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO U3 KOMIIOHEHTOB MHUPOBOU KYJBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbI XHMHYECKHUX
3HAHUW — Ba)KHEUIMX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHHM,
JTOCTYITHBIX 00OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa HAyKd, B



OpUOOIIEHNHM K HayYHbIM METOJaM T[O3HAHUSA TPU HW3YYCHHH BEIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PAa3BUTUHU MMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U Y4eOHO-HUCCIEA0BATEIbCKOM
JeSITEIbHOCTH, OCBOCHHMM NpPaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MMOBCEIHEBHOM KU3HU.

[Ipu u3yyeHUn XMMHUUA Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs BaKHOE
3Ha4Y€HHE MPUOOPENH TaKUE 1NN, KaK:

— (GOpMHUpOBaHHE WHTEIJICKTYallbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTHYEeCKOe MpHUOOILEeHUE
oOyyaromuxcsit K CaMOCTOSATEIbHOM I103HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHUS, (POPMHUPYIOIMIMM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K
XMW,

— obecrieueHue yCI0BUM, CTOCOOCTBYIOMIUX MPUOOPETEHUIO 00YyYarOIIUMHUCS
OMbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHHUA U CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAUYCHUE [IJIS
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

— (opmupoBanre oOmIEH (QPYHKIIMOHAIBHOM H €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM YHCI€ YMEHHMH OOBSICHATH M OICHUBATH SIBJICHUS
OKPY’KAIOLIEr0 MUpPa, MCIOJb3Yysl 3HAHUS U OMbBIT, MOJYYECHHBbIE MPU H3YYEHUU
XUMUHU, TPUMEHSITh WX MPU PEIIeHUH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmHupoBaHHEe y OO0ydYalOIIMXCAd TYMAHUCTUYECKUX  OTHOILCHHIA,
MOHUMAaHUSl 1IEHHOCTH XHUMHUYECKUX 3HAHUWU JJI1 BBIPAOOTKH DKOJIOTHYECKH
eJIeCO00Pa3HOro0 TOBENEHUsT B OBITY U TPYAOBOH JEATENBHOCTH B IIENIAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBALUM K OOYyYEHHIO, CMOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHMTAaHUIO Ha OCHOBE YCBOEGHHMS OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY Npo(uis U HampaBlIE€HHOCTH JNajbHEHIIero
oOydeHusl.

OOmiee YMCIO YacOB, OTBEAEHHBIX [UISI H3YYEHHs] XUMHUH Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJleli0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHauabHbIe XUMWYECKHE IOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BELIECTB. ATPETAaTHOE COCTOSIHUE
BemiecTB. [loHsTHe 0 MeTojax Mo3HaHHWS B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XHUMHYECKHE 3JIEMEHThl. CHUMBOJIBI XHUMHYECKHX
31neMeHTOB. [IpocThie U ClOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
3aKOH TIOCTOSIHCTBA CcoOcTaBa BemecTB. (OTHOCUTENbHAsT aToMHas Macca.
OtHOcuTENBbHAs MOJICKYJIsIpHAst Macca. MaccoBas A0JisI XUMHYECKOTO 3JIEMEHTA B
COCMHECHNH.

KonnuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJM4uecTBa,
MacChl W 4YHCJA CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

DuU3NYECKUE U XMMHUUYECKUE ABJICHUS. XUMHUYECKasl peakuus U €€ MpU3HaKHU.
3aK0H COXpaHEHMsI MAcChl BEIIECTB. XuUMHUYecKkue ypaBHeHUs. Krnaccubukarms
XUMHUYECKUX PEAKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEIIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B J1abopaTopuu U
npuéMamu oopalieHus: ¢ J1abopaTopHBIM 000PYJAOBaHUEM, U3YUEHHUE U OMUCAHUE
dbu3UYECKNX CBOWCTB 0O0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOACHUE
dbu3nyeckux (IJIaBJieHHWE BOCKa, TasHUE JIbJa, pPacTUpPaAHUE caxapa B CTYIKE,
KUTICHWE W KOHJCHCAIMS BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJIUBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIOTON) SIBJICHHM, HAOII0ACHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasjiokKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapuisi, pa3ioKeHHE TUIIPOKCHU]IA
Menu (II) npu HarpeBanuu, B3auMOJICUCTBUE Kele3a ¢ pacTBopoM conu meau (1),
M3Yy4EHUE CIOCOOOB pa3JielIeHUs] CMECel: C MOMOIIbI0 MarHuTa, (GUILTPOBAHHUE,
BbITIApUBAHUE, JUCTILIAIMSA, XpoMaTtorpadusi, MPOBEICHUE OYUCTKH TTOBAPEHHOM
coyiv, HaOJIOJIGCHWE W  OMNHCAaHWE  PE3yJbTaTOB  MPOBEACHUS  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJIEKYII
(IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacTaBuTe/id HEOPraHU4eCKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3myxa. Kucinopon — sneMeHT u mpoctoe
BemecTBo. HaxokneHuwe Kuciopoja B TpHUPOAE, (PU3MdYecKkne M XUMHUYECKUC
cBoiictBa (peaknmu ropenus). Oxcupapl. [Ipumenenue xkucnopoma. CrocoObl



MOJYYEHHS] KHCJIOpOJa B Ja0Opatopud H MOpOMbIIIEHHOCTU. Kpyrosopor
Kuciopoza B mpupoje. O30H — aJuIOTponHas MOAU(PUKALIMS KUCIOPO/Ia.

TemnoBoit 3p(}eKT XUMHUECKON peaklud, TEPMOXMMHUYECKUE YpaBHEHHS,
9K30- U SHAOTEPMUYECKHE pEaKUUH. TOIUIMBO: Yrojdb M METaH. 3arps3HEHHE
BO3/lyXa, yCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — nsnemeHT M mpocToe BemiecTBO. HaxokaeHue Bomopona B
npupoae, (GU3MYECKUEe U XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knemorel u comu.

Monsipabiii 006EM ra3oB. Pacy€Thl 10 XUMUYECKUM YPaBHEHUSIM.

dusnuyeckne CcBoWcTBa BOAbl. Boma kak pacrtBopurens. PacTBOpBIL.
HacepiieHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas A0Jis BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJAbI. OCHOBaHUS.
Ponp pacTBOpoB B Ipupozie U B KU3HU 4YesioBeKa. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanus
OKCHUJIOB:  cojieoOpasyronue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHBIE) U
HeconeoOpasyromue. Homenknarypa oxcunoB. Dusnueckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcunoBanusa. Knaccudukanuss ocHoBaHMM: MIENOYH U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkinarypa ocHoBaHuil. PU3NUECKHE U XMMHUYECKUE CBOWCTBA
ocHoBaHuU. [loryueHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan aktuBHoctTM metamnoB H. H. bekerona.
[lonydeHue KUCIOT.

Conu. Homenkinarypa cosneil. @U3nyeckue U XUMUYECKHE CBOMCTBA COJIEH.
[Tonyuenue coneil.

['eHeTnueckas CBsI3b MEXKIY KJIIACCAMU HEOPTAaHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUSI KUCIOPOJa B BO3yX€E, MOIYyUYECHHUE,
coOupanue, pacro3HaBaHWE ¥ U3YYCHHUE CBOWCTB KHCIOpOAa, HaOI0IeHNe
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCJIOBUS BO3HUKHOBEHUS U
NmpeKpalleHus TopeHus (Mokapa), O3HAKOMJICHHE C OOpa3llaMu OKCHUIIOB U
OTMMCaHUE WX CBOWCTB, MOJy4eHHE, COOMpaHHE, paclo3HABaHUE M H3y4YCHUE
CBOMCTB BOJIOpojia (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BAHWE BUICOMATEPUATIOB), HAOII0IeHHE 00pa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBAaHUE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHON
MacCOBOW JOJIEH pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIAMHU
(HaTpueM ©  KaiublueM) (BO3MOXHO UCIOJb30BaHUE BUIECOMATEPHUATIOB),



UCCIIeIOBaHNEe O0pa3lloB HEOPraHMYECKUX BEIIECTB PpA3IUYHBIX  KIIACCOB,
HaOJI0/IeHNEe U3MEHEHMSI OKPAaCKH MHAMKATOPOB B PACTBOPAX KHUCIIOT W ILIEJIOYEH,
u3ydyeHue B3auMmojnelcTBus okcuzpa menu (II) ¢ pacTtBopom cepHON KHCIOTHI,
KHCIIOT € METaulaMH, PEaKUUi HEUTpAIU3alMM, IOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJIa IPYTMM K3 PacTBOpa COJM, pELICHHE
AKCIIEPUMEHTAJIBHBIX 3aJad Mo TeMe «BaHellume KIacchl HEOPraHUYEeCKUX
COCIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepmoamueckass cucreMa XMMHYECKHX
jementoB JI. U. MengesneeBa. CtpoeHne aTroMoOB. XMMHYECKasl CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBple MONBITKM KiIacCU(PUKAIMM XUMUYECKUX d3JeMeHTOB. [loHsTHE O
rpynmnax CXOJIHBIX 3JEMEHTOB (LIEIOYHbIE U IIEJOYHO3EMENIbHbIE METaJIbl,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(pOTEpHbIE OKCUIBI
Y TUIPOKCHU/IBI.

Ilepnonnuecknii 3akoH. [Iepuonnueckas cucteMa XMUMUYECKUX JIEMEHTOB /.
N. MengeneeBa. KoporkonepuonHas W JJUHHONEpPHOAHAS  (QOpPMBI
Ilepnognueckoi cucteMbl XumMuyeckux 3ieMmeHToB 1. M. Menneneea. lleprnozasr
n Tpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPHOAA U
IPYIIIbI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aTroMoB MepBbIX 20 XMMHUYECKHUX  DJIEMEHTOB
Ilepnonmueckoin cucremnl /. 1. MenneneeBa. XapakTepuCTUKa XWMHYECKOIO
3JIEMEHTA Mo ero nonoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHMS pPaJnyca aTOMOB XUMHUYECKHX JJIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB I pa3BUTHs Haykn WU npaktuku. . M. MenpeneeB — y4€HbIM U
IpaXXIaHNH.

Xumuueckas cBsa3b. KoBaneHTHass (TojisipHass M HEMOJsIpHAsi) CBA3b.
DIEeKTPOOTPULATENBHOCTh XMMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHuss.  OKHCIHTEIbHO-BOCCTAHOBHUTENIBHBIE  PEAKLIMH.
IIpoueccsl OKUCIEHHS U BOCCTAaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4eHHe O0pa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
TMAPOKCHA LMHKA C pPAacTBOpAaMU KHUCJIOT W WLIEJNOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX  pPEaKLUl
(ropenue, peakiMy pas3ioKeHUs], COSTUHEHU).

Meoscnpeomemmnbwie ceéazu



Peanuzanus MexXnpeaMETHBIX CBSI3€ MpH HM3yYEHUU XHMHUU B 8§ Kjacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYUHBIX
MOHATUH, TaK U MOHSTHUM, SBJISIOMIMXCS CUCTEMHBIMU JIJIs1 OTIICJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE TOHSATHSA: HAyYHBIH (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHaIW3, CHUHTE3, KiIaccupukanus, TMepUOAUIHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®du3uKa: Marepusi, aTroMm, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TONbI, PAANOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUN 3apsj, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COoMHIIE.

buonorus: doTocunTes, AbIxanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpPaTbl, TOPHBIE MOPOJBI,
TMOJIE3HBIE UCKOMIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peakuust

[Tepnoanueckuit 3akoH. [lepronnyeckas cucTreMa XUMHYECKUX JIEMEHTOB [l.
N. Menneneea. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHAYECKUX DJIIEMEHTOB IMEPBBIX TPEX MEPUOMOB, Kalus, KaldblUuid M UX
COCIMHEHUN B COOTBETCTBMU C IIOJIOKEHHEM JIJIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BUAbl XMUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUNA KPUCTALIMYECKOW PEIIETKU U
BHJla XUMHYECKOU CBSA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanust XuMUYECKUX peakiiii Mo pa3IuyHbIM IPU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIUX B PEAKIMU BEHIECTB, MO TEIioBoMYy 3¢ (deKTy, Mo
W3MEHEHUIO CTETNEHEH OKHMCIICHUS XUMHUYECKUX SJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCcTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[lonsiTue 0 CKOpOCTH XUMHUUYECKOW peakiuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusixX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusx. [lonarue o karanmse. [lonsTre 0 xXuMuueckom paBHoBecuu. DaKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XUMHUUYECKOW pEaKIMU U TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEaKIMK,  JJICKTPOHHBIA  OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOM  PEaKLUH. CocraBieHue  ypaBHEHHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCIOJB30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUIECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
XUMHU4ecKkoil csizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIoBUS MPOTEKAHUS PEAKIUA HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHM W cCOJ€l B CBETE€ MPEIACTAaBICHUH 00 3IEKTPOJUTUUYECKON
nucconuanyu. KauectBeHHble peakuny Ha HOHBL. [loHsATHE O rUApOIN3E CONeil.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJENSIMU KPHUCTAUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAUIOB W HEMeTauioB (rpadura M aiMasa), CI0KHBIX BEIIECTB
(xJopuga HaTpHUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakUuuu
OT BO3JCHCTBUS pa3iaMuHbIX (AKTOPOB, MCCIEAOBAHUE DSIIEKTPOIPOBOJHOCTU
pacTBOpPOB BEIIECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, WIENOYEd U COJIeH
(BO3MOXKHO ~ HCHOJIB30BAHME  BHUJEO MAaTEpPUAIOB), MPOBEACHUE  OIMbBITOB,
WUTIOCTPUPYIOUIMX ~ NPU3HAKKM  OPOTEKaHWs  peakuuii HMOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BBIJIEJIEHME Ta3a, O0Opa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuy pas3lIoKEeHHs, COCTMHEHUS), PACTIO3HABAHNE HEOPTaHUYECKUX
BELIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIMil Ha HOHBI, pELIECHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanbl u uX coelMHeHUs

OOmiass xapakTepucTUKa rajnoreHoB. (OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA Ha MpPUMEpEe  XJopa
(B3aMMOJEHCTBHE € MeETallaMH, HEMEeTalllaMH, WIeno4amu). XJIOpOBOAOPO/I.
ConsiHasg KUCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydyeHHUE, NMpumeHeHue. JlelicTBue
XJIOpa U XJOPOBOJOpPOJAa HAa OPraHU3M ueloBeKa. BakHeime XJIOpUAbl U HX
HAaxXO0KJE€HUE B IPUPOJIE.

O6mrast xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOCHHOCTU CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue M (usnueckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U CEPhl. AJUIOTPOIHBIC MOIU(DHUKAIINN KUCTOPOIa
U cepbl. XuMUYeckue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3UYECKUE U
XUMHUYeckue cBoMcTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kwucinora, (Qu3nueckne © XHMHYECKHE CBOHcTBa (oOmme Kak
MPEACTaBUTENS KJacca KHUCIOT u crnenudpuueckne). XUMHYECKHE PEaKIluH,
JeKallie B OCHOBE IMPOMBIIIJIEHHOTO CMOoco0a MOJyYeHUs] CEPHOU KHUCIIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KHUCIIOThI, KAUECTBEHHAs PEaKlMs Ha



cynabdar-uoH. Haxoxnaenue ceppl u €€ COCOTUHEHHN B MpHUpoae. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpeabl COCIUHEHUSIMH Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6miast xapaktepuctuka 3jeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEMEHU OKHUCICHHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
dusnueckue u xumMudeckue ceorctra. KpyroBopor azora B npupojae. AMMHUaK, €ro
du3nyuecKkre U XUMUYECKUEe CBOMCTBA, MOJydyeHue u npuMeHeHue. Coiau aMMOHUS,
ux pu3NUeCcKre U XMMUYECKHE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THas KUCIOTa, €€ MOJydyeHHe, (PU3NUecCKue U XUMHUYECKHE
cBOlicTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT M CHenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KaueCTBE MHUHEPAJIbHBIX
ynoopennii. XuMu4ecKoe 3arps3HeHUe OKPY>KaOIIeH Cpelibl COSAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHE BO31yXa, MOYBBI U BOJ0EMOB). Docdop,
ajuioTponHeie Monudukanuu docdopa, Pu3MUECKUE U XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopras kuciiora, pu3NIecKre U XUMHUCSCKHE CBOHCTBA,
nosyaenue. McnonaszoBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUM.

O6mias xapakrtepuctuka 3aeMeHTOB [VA-rpymmbl. OcoOEHHOCTU CTpOEHUs
aTOMOB,  XapaKTE€pPHbIE  CTENEHU  OKHUCJICHHUS.  YTIEpoJd,  aJIOTPOIIHbIC
Moau(dUKalMKM, paclpoCTpaHEHWE B TMpuUpose, (PuU3NUecKue U XHUMHYECKHE
cBoiicTtBa. Ancopouusa. Kpyrosopot yriepoaa B npupoje. OKCUbl yriiepoaa, ux
duznueckue W XUMUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIyYCHHE U TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEeMBbl, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumoreza T17100aMbHOTO TMOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekT. YronapHas KUCaoTa U €€ colu, X PU3NIECKUe U XUMUYECKUE CBOMCTBA,
noJiyueHrue W mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIINIEHHOCTH U CETHCKOM
XO35MCTBE.

[TepBoHauasibHbIC TOHATHS 00 OPTaHUUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, TIIUIEPHUH, YKCYCHas KUCIIO0TA).
[IpupogHbie HWCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MTPHUPOJHBIA Ta3, HEPTH),
MPOYKTHl UX mepepaboTku (OCH3WH), UX pOJIb B OBITY W TPOMBIIICHHOCTH.
[TonsTrie 0 OMOJOTUYECKH BaXKHBIX BEIIECTBAX: KUpax, OelKax, yriaeBojgax — U Ux
poiM B KM3HM YelloBeka. MarepuaibHOe E€IUHCTBO OPTraHUYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUU.

Kpemuwuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJYy4YeHUE U
npumeHenne. CoenuHeHUs KpemMHUs B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus (IV) u kpemHueBoi kuciaore. CHIMKaThl, UX HCIOJIb30BaHUE B
OBITY, B MPOMBILIUIEHHOCTU. BakHeillline CTpOUTENbHbIE MaTepualbl: KepaMHuKa,



CTEKJIO, TIEeMEHT, O0eToH, xkene300eToH. [Ipobiembr 6e301MacHOTO HMCIOIb30BAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI M HAOIOeHNE TTPU3HAKOB
UX TPOTEKAHMsSI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XMMHYECKHUE CBONCTBA
TaJIOTEHOB U WX COCJAMHEHHM (BO3MOKHO HCIOJIb30BAHME BHUIECOMATEPUAIIOB),
O3HaKoOMJIeHHE ¢ oOpa3lamMu XJOpUIOB (TAJOr€HHUJOB), O3HAKOMJICHHE C
oOpa3naMu  cepbl W €€  COCIUHEHUSIMU (BO3MOXKHO  HCHOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YY€HUE XHUMHYECKUX CBOICTB
pa30aBIIEHHOM CEpHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peakIuu Ha CyJbdaT-
MOH W HaOJOJIeHWEe MpU3HaKa €€ MpPOTEKAHMs, O3HAKOMIICHHE C (PU3NYECKUMH
CBOMCTBaMH a30Ta, (ochopa M MX coeAUHEHUN (BO3MOKHO HCIIOIb30BAHUE
BUJIEOMATEPUAITIOB), 00pa3IiaMu a30THBIX U (PochopHBIX ynoOpeHui, mosydyeHue,
coOupaHue, pacrno3HaBaHME€ M U3YYCHUE CBOWCTB aMMHUaka, NPOBEJICHUE
KaueCTBEHHBIX PEaKIMiA Ha MOH aMMOHMS U (pocdar-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKAHMUs], B3aUMOJECHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIJIOTHI C MEJIBIO
(BO3MOXKHO HCITOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Moelen
KPUCTAJUIMYECKUX PEImIETOK anmasza, Tpadura, QywiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJIydeHHE, COOMpaHue, paclo3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKMCIIOTO ras3a, MPOBEICHHE KAaUYeCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHBl U H3YyUYCHHE TPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHUE C
OPOAYKIMENH CHUIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTaJsibl 4 UX COeIMHEHUSA

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuomnmueckor cucreme xumuuyeckux diemeHtoB [, .
MenpneneeBa u crpoeHusi atomoB. CTpoeHHE MeTauioB. MeTaundeckasl CBsi3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKAss  PEUIETKA.  DJIEKTPOXUMUYECKHU  psij
HarpspbKeHu MeTtauioB. duznueckne U XUMUUECKHE CBOMCTBAa MeTayioB. OO0Iue
CIOCOOBI TONMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3UM METauioB, OCHOBHBIC
CIoCcOOBI 3amuThl X OT Koppos3uu. CmnaBbl (CTanb, YyTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenoynbie MeTaUIbL: TOJOXKEHHE B lleprnoanueckoit cucteMe XUMHUUYECKUX
snemenToB JI. M. MenpaeneeBa, CTpoeHHE MX aTOMOB, HaXOXXICHUE B IPHUPOJIE.
du3znyeckre U XUMHYECKHE CBOICTBA (Ha mpuMepe HaTpus W Kainusa). OKcuabl U



TUAPOKCUILI HaTpusi W Kanus. [IpumMeHeHHe WIeNOYHbIX METalIOB M HX
COCIMHEHUN.

[[lenoyno3eMenbHbIE METAJUIbl MAarHMid M KalblMH: IIOJIOXKECHHE B
Ilepnoguueckon cucreme xuMmuueckux sineMeHToB [[. 1. MenneneeBa, crpoenue
UX aTOMOB, HaXOXJIEHHE B Tpupojie. PU3ndecKkre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanplusa. Baxuelimme coenuHEeHHs] Kaiblusi (OKCHJA, THUAPOKCHUI, COJIN).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AJroMHuHUN: TIOJ1I0)KeHUE B [lepruoandeckoi cucteMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOKICHHE B mpupone. Pusndeckue u
XUMUYECKUE CBOWMCTBA altOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHAA U TUJIPOKCHU]IA
AIFOMUHUS.

Keneso: nonoxxenue B [lepuonanueckoil cucteMe XMMUYECKUX 31€MEHTOB /1.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B npupone. PU3HUECKHE H
XUMHYCCKHE CBOMCTBA jkejie3a. OKCUabl, THAPOKCUIBI U coiu xkenesa (1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMy METAJIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaAMHU, U3YYEHHUE  PE3YJIbTATOB  KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJb30BAaHUE BHUJEOMATEpUANIOB), OCOOCHHOCTEH B3aMMOJACHCTBHUS OKCHAA
Kalbllud W HATpHUsl C BOJOW (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHHUS XKeje3a B KUCIOPOJE
(BOBMOXKHO  KCHOJIb30BAaHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKLMI HA WOHBI: MAarHMs, KajblUs, aTlOMUHUS, [IMHKA, JKeJlie3a
(I1) u xenesza (II1), meau (I1), HaGnroEHNE U OMUCAHUE MPOIECCOB OKPALTUBAHUS
JJaMEHH MOHAaMU HATpWsi, KaJlusg W Kaiablusa (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHAA ATFOMUHUS
Y TUIPOKCHU/IA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxueimue
METaJUIbl U KX COCTUHEHUS».

XuMus U OKpY KawUas cpeaa

BemectBa u marepuanbl B NOBCEIHEBHOW JKU3HM 4YeJiOBeKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momoris npu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HCHHE OKpYKaroleld cpeinl (MpeaeibHasi JOoMmyCcTUMas
KOHIIeHTpaius BemecTs, nanee — [1/K). Ponb xuMun B pemieHrn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHue 0o0pasioB MaTepuajoB (CTEKJIO, CIUIAaBHl METAJUIOB, MOJMMEPHBIE
MaTepHuabl).

Meoscnpeomemmnbnie ceéazu



Peanuzamusi MeXmpeIMETHBIX CBsI3€d NMpU HM3YyYEHUH XUMHH B 9 Kiacce
OCYILIECTBIIIETCSI Yepe3 HCIONb30BaHME KaK OOLIMX €CTECTBEHHO-HAYUHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJSIOMNXCS CUCTEMHBIMU JJI1 OTJCIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTecTBEHHO-HAyUHbIE MOHSTHS: HAy4YHBIM (hakT, THIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIaccudukauus, TMNEePUOAUYHOCTb, HAOIIOICHHE,
AKCIEPUMEHT, MOJECIMPOBAHUE, H3MEPEHHE, MOJelb, SBJICHUE, TTapHUKOBBIHA
3¢ eKT, TEXHOIOTHS, MaTEPHAIIHI.

®duszuka: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ,
M30TOMbI, PaJUOAaKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJyIPOBOIHUKH, ~ JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHMUIIBI U3MEPEHUs, KOCMHYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COIHILE.

buonorusa: ¢orocuntes, npixanwe, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJIBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIIUBO, BOAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pE3yJbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
0o0pa3oBaHMsI JOCTHIalOTCs B XOJ€ OOy4YEeHUS XHMHHM B €JUHCTBE Y4E€OHOU U
BOCIIUTATENBHOU JEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUHUCKUMU
COLMOKYJIBTYPHBIMM M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, NPHHSATHIMU B
oOlllecTBe MpaBWJIaMU M HOPMaMH TIOBEJCHHS W CIOCOOCTBYIOT MpoleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUANTMU3AINH 00YJarOIIUXCS.

JIndHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroUIUXCs
PYKOBOJICTBOBaTbCA CHUCTEMON TO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMA U
pacIIMpEeHne OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMS

EHHOCTHOT'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAyYHOMY HACJEMI0, MOHUMAaHHS 3HAYCHUS XMMHUYECKONW HAyKH B JKH3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BJIAaJAETh JOCTOBEPHON HMH(OpManuen o
NEPEAOBbIX JOCTUAKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHMS:

NPEACTABICHUS O COLUMAIbHBIX HOPMax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATHUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCNEAOBATEeNIbCKOM, TBOPYECKOM W APYrMxX  BHAAX
JEeSATEIbHOCTH, TOTOBHOCTM K pPa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpH
BBITIOJIHEHUN YYE€OHBIX, TO3HABAaTEIbHBIX 3a/1a4d, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpOLlECCE€ ATOM Y4YeOHOM NEATebHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IMOBEJEHUWE W TMIOCTYNKM CBOMX TOBApHILEH C MO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI0 MO3HAHMSI:

MHUPOBO33PEHYECKUE MPEJICTABIICHUS O BEIECTBE M XMMHUUYECKOW pEeaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIIOLINE
OCHOBY JIJI1 TIOHUMAHUS CYIIHOCTH HAy4YHOW KapTHUHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aMMOCBS3SIX YEJIOBEKa C
IIPUPOTHOM CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

M03HAaBaTeJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENbHON, MH(OPMAIMOHHOW M YHMTATENIbCKOM KYyJNbTYpPhl, B TOM 4YHUCIE
HABBIKOB CAMOCTOSITEIBHOM pabOThl € Y4E€OHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypO, JOCTYHHBIMU TEXHHUUYECKHMMH CpEACTBAMH HH(GOPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHI0O W TO3HAHMIO, JI0O003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €aMO0Opa30BaHHUIO, IPOEKTHOM M  HMCCIEI0BATEIbCKON
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YpOBHS OOyudeHUs B
JlaJbHEHIIEM;

4) ¢popMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3/I0pPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KM3HU, OCO3HAHHE IOCIEICTBUI U
HEIPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS AJIKOr0Jis, HAPKOTUKOB, KYpeHHUSI),
HEOOXOAMMOCTH  COOJIIOJIEHUS] TMpaBWi OE30MAaCHOCTH IMpH OOpalleHuu C
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5) TPy10BOT0 BOCIUTAHMS:

MHTEpEC K MPaKTUYECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudyHoOro poja,
YBOKEHUE K TPYLy M pe3yJbTaraM TPYIOBOW NESITEIBHOCTH, B TOM YMCIE Ha
OCHOBE TMPUMEHEHHS MPEAMETHBIX 3HAHMA [0 XWMHH, OCO3HAHHBIM BBIOOP
MH/IMBUIYaJIbHOM TPAaeKTOPUH MPOJOJIKEHHS] 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCHEMIHOW IPO(EeCCHOHATBHON JeATEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHU,
TOTOBHOCTH aJalTUPOBATHCS B MPO(ECCUOHATBHOU CpeIE;

6) IKOJIOrM4eCKOTr0 BOCTIMTAHHUSI:

HKOJIOTMYECKH L€IecO00pa3HOEe OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, NIOHUMAaHUE [IEHHOCTH 3I0POBOrO U
O0e3zonmacHOro oOpa3a KHU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTH COOJIOACHUS
IpaBuJ OE30MaCHOTO TOBEICHUS TPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaLlUsX,
YIPOXKAIOIIMX 310POBBIO U )KU3HMU JIIOACH;

CHIOCOOHOCTH NPUMEHSTh 3HAHUS, MOJIy4YaeMble MPU U3YYEHUU XUMHH, AJIs
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOSHON CPENON, ISl ITOBBILLICHUS
YPOBHSI  DKOJOTMYECKOW KyJNbTYpPhl, OCO3HAHHUS TJIOOQJIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIeM M MyTed UX pPELIeHHUs MOCPEICTBOM METOJ0B XUMHH,
DKOJIOTMYECKOTO MBILIJICHHs], YMEHUS PYKOBOJACTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHON IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMETHBIX pE3yJNbTAaTOB BBIICIAIOT 3HAYUMBIE IS
(GopMupOBaHHS MHPOBO33pEHHUsI OOIIECHAYYHbIE TOHATHUA (3aKOH, TEOopHs,
MPUHIINIL, TUIIOTe3a, (PaKkT, CUCTeMa, MPOIECC, IKCIIEPUMEHT U APYToe.), KOTOphIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IpeaMeTax W IO3BOJISIOT Ha
OCHOBE 3HaHWM U3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LIEIOCTHOM



Hay4YHOU KapTMHE MUpA, U YHUBEpCAJIbHbIE yUueOHbIe JEHUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIE), KOTOpble oOecreunBaloT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
JESITEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA

ba3oBble ornueckue aeiicTBU:

YMEHHUSl HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICI XMMHUYECKUX TMOHSTHH (BBIIETSATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSIMH), UCIOJIb30BATh
MOHATHUS I OOBSICHEHUS OTACIBHBIX ()aKTOB U SIBJICHHUH, BEHIOMPATh OCHOBAHUS U
KpUTEpUH [JIs1 KJIacCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMHYECKUX PEAKIIUM,
yCTaHABJIMBATh MPUYUHHO-CIICACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTHH),
Jie7aTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHE TPUMEHSATH B TMPOIECCEe IMO3HAHUS TOHATUS (MPEIMETHbIE U
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUK MOJIEIbHBIC MIPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJIEMEHTa), XUMH4Yeckas (opMmyia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICeHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKH W3Yy4aeMbIX 00BbEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHil,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIIEJCTBEHHBIE CBSI3U W
MPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBble ucciieqoBarejibcKue J1eiicTBUSL:

YMEHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKXKe B KayeCTBE OCHOBBI JUIsi (POPMHUPOBAHUSI THUIIOTE3BI TIO
MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOpPETEHUE OMbITa M0 IJIAHUPOBAHUIO, OpPraHU3allMd W IPOBEICHUIO
VYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJOM IMpoIriecca,
CaMOCTOSITEIIFHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHPOBATH 0000IICHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISIT OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TTOJYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUs, CIPABOYHbBIC
nocobusi, pecypchl MHTepHeTa), KpUTUYECKH OIICHUBATh MPOTUBOPECUMBYIO U
HEJ0CTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3lIUYHbIE METOJBl U 3alpOChl MPU MOUCKE M OTOOpE
UHPOpPMALMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 337a4 ONpPENEIEHHOIO THUIA, TPUOOPETEHHUE OIIbITA B
0o0JacTl UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpPOU aKTUBHOTO MCIIOJIb30BAHUS PA3JINYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSATENIbHO BBIOMpPAaTh ONTUMAIbHYIO (OpMY MpEACTaBICHUS HHPOPMALIUA U
WUIIOCTPUPOBATh pEIIaeMble 3a/Jayd  HECJIOKHBIMM CXEMaMHM, JAMArpaMMaMH,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHUE UCIIOJNb30BaTh W AHAJIM3UpPOBaTh B Ipolecce Y4YeOHOW U
HCCIIEIOBATENIbCKON AESITENbHOCTH MHGOPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBA W TPAHCIOPTa HA COCTOSIHUE OKpY)KaroUmed MNpHpOAHON
CpeJbl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHSA:

YMEHHMs 3a/aBaTb BONPOCHl (B XoA€ Juanora W (Wid) IUCKYCCHH) IIO
CylIecTBY  oOcyxaaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS  NOPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl  IO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W HHUCBMEHHBIX TEKCTax; JeJaTh MPE3EHTAINI0
pE3yNbTAaTOB BBINOJHEHUS XMUMHYECKOTO IKCIIEpUMEHTa (Ja0OpaTOPHOIO OIIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

YMEHHSI y4eOHOrO0 COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCIIEIOBATEIbCKOM  JAESATENBHOCTH  NPU  pPEUICHUU
BO3ZHUKAIOLIMX NpOOJEeM Ha OCHOBE Y4E€Ta OOLIMX HHTEPECOB M COIrJIacOBaHUS
no3uuui (00Cyx aeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, OIIPENECICHHE KpPUTEPUEB II0 OLEHKE KadecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHE).

PeryisiTuBHBIE yHHBepcaibHble y4eOHbIe 1eliCTBUA:

YMEHUE CAaMOCTOSTENIBHO ONPEAEHATh LEIU JACSITEIBHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BRIOMpATh Hanboiee d(PPeKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBI  aJITOPUTM JEHUCTBUUW NPU BBINOJHEHUU 33JaHUN C YYETOM
MOJIyYEHHUsI HOBBIX 3HAHUNA 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX U PEaKUusX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3ysibTaTa 3asBJICHHOW LEJIH, YMEHUE
UCIIOJIb30BaTh U aHAIU3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB MO OCBOCHUIO 00SA3aTENBHOIO
COJIep’KaHusl, YCTaHOBJIEHHOTO JaHHOW eaepanbHOH pabouelt Mmporpammon,
BBIICTISIOT: OCBOEHHBbIE OOYUYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHHUS M CIIOCOOBI



neucTBu, crnenuduueckue U  TPEIMETHOHW 00actTh  «XWUMHS», BHIIBI
NEATEIBHOCTH 10  IOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpHpETaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K xonity oOydenns B 8 kiiacce npeamMeTHbIC pe3yIbTaThl HA 0a30BOM yPOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYIa,
XUMUYECKUH 3IIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi J10JIs1 XMMUUYECKOTO 3JIEMEHTa B COSIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakiusi, Kiaccuukanus peakuuid: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, PEaKIuu
0OMEHa, HK30- U 3HJIOTEPMHUECKHE PEAKIINH, TEIIIOBOM 3((PEKT peakium,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas oOpOuTalb, pPaanyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAs U HEMOJSpHAs KOBAJICHTHasl CBS3b,
WOHHas CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBa
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsI COCTaBJCHUS (Hopmy
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OINpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENCHb  OKWUCJICHHS  DJIEMEHTOB B  OMHApPHBIX  COCAUHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUN MO0
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJICHTHAs M HWOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbici [lepuonnueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh TOHUMAHHE TEPUOIUYECKON 3aBUCHMOCTU CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepuomnueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTaJIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHUX OJJEMEHTOB: pa3jiuyaTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJBIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMMEIOTCS B
tabnuie «llepuonuueckass cucrteMa Xumudeckux osnemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrciIo dJIEKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YUCIy W COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MPOTHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEIMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OTEPAIMNA MBICIUTEIBPHON NEATCIHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 00OOIIEHUE, CHUCTEMATHU3AIMIO, KIacCU(UKAIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3ed — JUIsl M3YYECHHS CBOMCTB
BCIIECTB M XHMHYECKHUX pEAKIUH, eCTECTBCHHO-HAyYHBIE METOMIbI
MO3HaHWs — HAOMIOJEeHNE, M3MEpPEeHHEe, MOCIMPOBAHUE, SKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJb30BAaHUA  XUMHYECKOM  MOCylodW W
7abopaTOpHbIM 000pYy/IOBaHHEM, a TakKXKe TMpaBWwiIaM OOpalieHuss ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJYYEHHUIO H COOMPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOJa H KHUCJIOPOJa), MPUTOTOBJICHHUIO
pacTBOPOB € ONPENCITEHHOW MAacCOBOW JOJIEH PAaCTBOPEHHOIO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHUYECKHE  OKCICPUMEHTHI  T10
pacro3HaBaHUIO PACTBOPOB IIENI0UEH W KUCIOT C TIOMOIIBIO WHINKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K xon1y oOydenus B 9 kiacce npeamMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHUM: XWMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AHWOH, IPOCTOE BEILIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBA3b, TEIJIOBOU ADeKT
peakinuu, MOJb, MOJSPHBIA  00BEM,  pPACTBOpP,  AJIEKTPOJUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTajiu3aTop, XUMHUYECKOE paBHOBecHe, OO0OpaThumble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBIICHHUE,
aloTponusi, aM(pOoTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJlIOoB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEAKUUHU, MPEIEIbHO TOMYyCTUMAs
xoHuenTpaus [1/IK Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX [OHATHA H
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONIb30BaTh XHUMHUYECKYI0 CHUMBOJMKY [UIsl COCTaBleHHUS (opMyl
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIMIA;

ONPEIENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX AJIEMEHTOB B
COCIMHEHUSX paA3JIMYHOIO COCTaBa, NPHHAMIEKHOCTh BEUIECTB K
OINpeleNEHHOMY KJIACCy COEIUHEHHM 1o (opMysiaM, BHJ XUMHUYECKOU
CBs3M (KOBaJCHTHas, WOHHAsg, MeETAUIMYecKas)) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsij MOHA M0 XMMUYECKOU (popMylie, XapakTep Cpeabl B
BOJHBIX PAaCTBOPAX HEOPTaHWYECKUX COEAMHEHHM, THI KPUCTAIIMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUChIBaTh U XapaKTEPHU30BaTh
Tabnuunyo Gopmy llepuoanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpymnma (A-rpymnma)» W «rmoOodyHas
noarpynna (b-rpynma)», maneie u Oonbline NEpUONbI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B NEPUOJUYECKON Taldmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHX
JIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YUCIO DIEKTPOHOB U
pacmpesieieHie HX 10 JJIEKTPOHHBIM  CJOSIM), OOBSCHATH 0O0IIue
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COEIMHEHHI B
npenaesax MallbIX NMEPUOIOB U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YWCIy W COCTaBy YYacTBYIOLIUMX B pEaKUUU
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEIU(PUUECKHE XUMHUYECKHUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOATBEpPXKAAasi OIHUCAHHE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTAaBIISAITb YPABHEHUS DJIEKTPOJIUTHUYECKOW JTUCCOLMALMU  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKHX TMPEBPAIICHUN B PpPa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISSPHYIO W  MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEHTa 10 GopMmyIie
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cOoONIO/aTh  MpaBWia  MOJb30BAaHUS ~ XMUMHYECKOM  TOCyIoM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a Tak)Ke IMpaBWia OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMUYECKHX OTMBITOB IO TIOJYYCHHIO M COOHMpaHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMM, TOJATBEPKIAIOIIME  KAaYeCTBEHHBI  COCTaB
pPa3IMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
uoaua-, KapOonat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MPUMEHSTH OCHOBHBIC OTEpAIllii MBICITUTEIBHON NIEATEHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MIPUYUHHO-CJICACTBEHHBIX CBSI3€H — JUIA M3YyYCHUS CBOWCTB BEIIECTB W
XUMUYECKAX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpEHHe, MOJCIHPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB
Ne HaumeHnoBaHue pa3neiioB u DiieKTpoHHbIe (HudpoBbIe)
KoHTpoJsbHbIE IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayajbHbIe XMMUYECKHE TOHSITHSA
XuMus — BaxHas 001acTh

11 €CTECTBO3HAHUSA U 5 9 bubnuorexa [JOK

' MPAKTUYECKOU JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJsioBeKa

12 BemecTBa 1 xumMmnueckue 15 1 bu6nmmorexka [IOK

' peakIuu https://m.eds00.ru/7f41837¢c

Hroro no pazgeny 20

Pa3nen 2. BaxHelilue npeacTaBUTe I HEOPTraHUYECKHX BEIIECTB
91 Boznyx. Kucnopon. Ilonstue 5 bubmmoreka [IOK

' 00 oKcHaax https://m.edso0.ru/7f41837¢
99 Bonopoxa. Ilonstue o kucnorax 8 1 bubmuoreka [IOK

' ¥ COJISIX https://m.edso0.ru/7f41837¢c
53 Bona. PactBopsr. [lonstue 06 5 1 1 but6mmoreka [JOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuoteka [IOK

' HEOPraHMYECKUX COETUHEHHUIM https://m.edso00.ru/7f41837¢

Hroro 1o pa3aeny 30

Pasznea 3. [lepuoauveckuii 3axon u [lepuoanuyeckas cucrema xumuyeckux 3j1emeHToB /. 1. Menaeneesa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[lepuoauueckuii 3aK0H U

31 IIepnonunueckas cucrema 7 bubnuorexa [IOK
XHUMHYECKHX djieMeHToB /I, 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToMa
XUMHYECKas CBA3b.

3.2 OKUCIHUTENBHO- 8 bubmmorexa [OK

https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTEIbHBIC PEAKITUU
bubnuorexa [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME



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

9 KIIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/t P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peakIMl
11 [loBTOpEeHue u yrayOnenue 3HaHUM 5 1 bu6nuoreka LIOK
' OCHOBHBIX pa3ieJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnoreka [IOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIINS. 8 1 1 bubnnoreka [IOK
' XUMHUYECKUE PEAKIIMU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. Hemeranibl 1 MX COeIMHEHUS
21 OO0m1as xapakTEPUCTHKA XUMUYECKHIX 4 1 bubanoreka [IOK
' sementoB VIIA-rpymmbl. [anoreHs: https://m.edso0.ru/7f41a636
OO0m1as xapakTEPUCTHKA XUMUYECKHIX
2.2 Z-)JIeﬁCHTO]IS) VIAI-)F ninbl. Cepa u eé 6 bubmorexa HOK
' pyIHInL. &P https://m.edsoo.ru/7f41a636
COE/IMHEeHUS
OO01mas XxapakTepuCcTUKa XUMHYECKHIX
2.3 3neMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYHIBL. ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO1mrast XapaKTepUCTHKA XUMHYECKIX
2.4 Z-)J'IeHl\ieHTO]I: IVAI-)F Tkl YTIEpoa u 8 1 2 bubmorexa [IOK
' . PYIIIBL. post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeANHECHHUS
Hroro mo pazneny 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

Pa3gen 3. Mera/liibl M BX COeMHEHUS

. bub6mmoteka [IOK
31 Ob1pte CBOACTE METANIOR 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkuetimue MeTawibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/ 741636
Hroro no pazneny 20
Pa3nen 4. Xumus 4 OKpy:KawIas cpeaa
bubnuorexa [JOK
41 BemiectBa 1 MaTepuaibl B )KU3HHU YeJIOBEKa 3
https://m.edsoo.ru/7f41a636
Htoro no pazgeny 3
PesepBHOC Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosauuecTBo yacoB DJIEKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero H3yUYeHHUsi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl

1 [Ipenmer xumuu. Ponbs XMMUH B )KU3HU 1 bubnuorexa [LIOK
yejgoBeKka. Terna 1 BemecTsa https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK

2 [TonsiTrie 0 MeTO/1aX MO3HAHUS B XUMHUH 1

https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «IIpaBua

3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubmmoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHEM»

4 Yucrele BemecTBa 1 cMecH. CriocoObl 1 bubnuoreka [IOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2

5 «lfaz eJIeHue cﬁeceﬁ (Ha mpumepe 1 brbmmorexa [IOK

a . P p https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
but6mmoreka [JOK
6 A 1
TOMBL I MOIICHYATH https://m.edsoo.ru/ff0d2a6c

7 XuMHudeckye dJIEMEHTRI. 3HAKU 1 bu6nmnorexka [IOK
(CMMBOJIBI) XMMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeIe U CI0KHEIE BEIECTBA 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 nomorexa LIO

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.

bu6mmoteka [IOK

10 X eckas o a. BanentHoc
v A popuyn HHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX DJIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubnuoreka [IOK
OTHOcHUTENBHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubnuoreka [JOK
3JIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BeniecTBa. MoJib. bubnuoreka [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusnyecKrue 1 XUMHUYECKHUE SIBICHUA. bubmuoreka [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBus MPOTEKAHUS bubnnorexa [JOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUSI MACChI BEIIECTB. bu6nmmoteka [IOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust koauuecTBa, MacChl
17 BEIIIECTBA 0 YPAaBHEHUSIM XUMHUYECKHUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukaiys XuMIYeCKUX peaKkiuit
18 (coenMHEHUs, Pa3I0KEHUS bubmmorexa LIOK
& P ’ https://m.edsoo.ru/ff0d3f34
3aMenieHus, oOMeHa)
M. B. JIoMOHOCOB — y4E€HBIN-
19 SHIUKJIONEIUCT 0606yq eHUE U bubmorexa [IOK
) Amer Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTU3aIvs 3HaHUI
20 KonTtponsHas padota Nel o teme bubmuorexa [LIOK
«BellecTBa 1 XUMHYECKHAE PEAKLIUN» https://m.edsoo.ru/ff0d4290
1 Bozayx — cmech razoB. Cocras bubmuoteka [LIOK

Bo3nyxa. Kucnopong — snemeHT u

https://m.edsoo.ru/ff0d448e



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

IIPOCTOEC BECIICCTBO. Os3o0H

dusnyeckue U XUMHUUECKHE CBOMCTBA

bu6mmoteka IIOK

22
KUCIOPOZA (PEAKLIIHT OKUCICHIL, https://m.eds00.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
CnocoObI MOTYYCHHUST KHCIIOpoa B
23 nabopaTopun zlfq I OMBIH_UICHI})IOI([:TI/I bubmmorexa [IOK
PATOPHITH TP ' https://m.eds00.ru/ff0d497a
[TpuMeHeHre Kucaopoa
TennoBoii 3¢ heKT XUMHUIECKOM
24 peaKIuy, MOHATHE O bubnuorexa [LIOK
TEPMOXMMHUYECKOM YPABHEHUH, DK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMHUYCCKUX PEAKIIHIX
Tormmuso (He(Th, Yroiab U METaH).
25 3ar a3He}EHe¢1;03 yra CITOCOOBI gro bubmmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEOTBPALICHHUS
[TpakTtuyeckas padora Ne 3 o Teme
26 «ITomyuenne n coOnpanue KUCIopoaa bubmorexa HOK
e 1P posa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
97 Bonopon — anemeHT u nipocroe bubnuoreka LIOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ffod4dd0
28 du3nyeckne 1 XUMUYSCKUE CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmnorexka [IOK
29 II
OIPITHE O KHCTIOTAX H COIX https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI moTydeHus BOAOPOIa B bu6nmnorexka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast pabota Ne 4 o reme
but6mmoreka [JOK
31 «[Tomydenne u coOMpanue BOJAOPOIA,

M3y4YEHHUE €r0 CBOMCTB»

https://m.edsoo.ru/ff0d4f42



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
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32

MonsipHblif 00bEM ra30B. 3aKOH

bu6mmoteka [IOK

ABorajipo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0bEMa, KOJIMYECTBA
33 BCII[SCTBA I'a3a 110 €ro U3BECTHOM bubmmorexa [IOK
H My https://m.edso0.ru/ffod55a0
KOJIMYECTBY BEIIECTBA WU O0BEMY
Brrunciaenus o0bEMOB ra30B I10
34 ABHCHHIO PEAKIIMU Ha OCHOBE 3aKOHA bubmmorexa [IOK
b .. peatt . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIIEHHUI ra30B
35 Ddu3nvecKue U XMMUYECKHUE CBONCTRA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsarue 06 bubnuoreka [IOK
36
WHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBoputenb. HacelmeHHbIe
37 u Hle[Hacm peHHHS aCTBOPBI MH.:CCOBaﬂ bubmorexa [IOK
1 p PBL. https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacCTBOpE
[Tpaktuyeckas pabora Ne 5 mo Teme
38 «[IpuroToByieHHE PAaCTBOPOB C bubnnoreka [IOK
ONpeIeNEHHON MacCOBOM JOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTponbsHas padota Ne2 o teme bubmuorexa [LIOK
«Kucnopoa. Bogopoxa. Boxa» https://m.edsoo.ru/ff0d6342
OKcuIpl: cocTaB, KitaccupuKarms, bubnunoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IToydenne n XUMHUYECKHE CBOMCTBA
41 KHCHy;THLIX OCHOBHBIX U aM(OTEPHBIX bubmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUsI: COCTaB, Ki1accuukanus, Bbubnunoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonmydyeHnue u XuMHUYECKUE CBOMCTBA

bu6mmoteka [IOK

43
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukanus, bubnnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tomy4yeHue 1 XUMHYECKHE CBONCTBA bubmmoreka [IOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,
46 CHOCOéIfHI([)JI )eHI/ISI XI/IMI/I‘IngI/Ie bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTuyeckas padora Ne 6. Perenune
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edso0.ru/00ad9b7c
COCJTMHEHU I
48 I'eneTnyeckas CBs3b MEXKIY KJIaCCaMU bubnnorexa [IOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmotexka IIOK
49 O06001IeHNEe U CUCTEMAaTU3aIUs 3HAHUI
B & https://m.edsoo.ru/00ad9ch2
KoHnTtponbhas padora Ne3 o teme
50 "OCH(l:))BHI)Ie Knlzccm HEOPTaHWYECKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COCTMHCHHI
[TepBbIe MOMBITKY KiIacCU(BUKAIITN
51 XI/II\PiII/I‘—IeCKI/IX 3JIEMEHTOB 1(_1[)0H${”IFII/IG 0 bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
Ilepuoauueckuii 3aKOH U
proA bubmuorexa [JOK
52 [Tepuoanueckas cucreMa XUMHYECKIX
https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
bubmuorexa [JOK
53 [Tepuoap1, TPYIIIIBI, TOATPYIIITEI ubmorexa I

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bu6mmoteka [IOK

54
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UeK
N bu6mmoreka [IOK
55 aToMOoB 31eMeHTOB [lepronueckoi
https://m.edsoo.ru/00adaébc
cuctemsl J. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuoreka [IOK
[Tepnonnueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BuTUs Hayku U npaktuku. 1. U. bu6mmoteka LIOK
MeHieneeB — y4€HBIHN, IEAATOT U https://m.edsoo.ru/00ada96e
rpaX 1aHUH
Peseprubiit ypok. O60011eHIE U
58 CI/ICTEM&TI/BZP ust 3HaHPII>I'IH / bubmmorexa [IOK
. " https://m.edso0.ru/00adb33c
Bcepoccuiickast mpoBepoyHas pabota
KoHnTtponbHas padora Ne4 o teme
P P bubnuorexa [JOK
59 «CtpoeHne aroMa. XUMUIECKAasl CBSI3b)
. https://m.edso0.ru/00adb486
/ Beepoccuiickast mpoBepoyHasi pabota
60 DIIEeKTPOOTPUIIATETLHOCTH AaTOMOB bubnmnoreka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmnorexka [IOK
61 Honnas xumuyeckas CBS3b
https://m.edsoo.ru/00adac34
62 KoBaneHntHas nosisipHas XuMudeckas bubmuorexa [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasneHnTHas HenossipHas XUMHYECKast bubmuorexa [LIOK
CBS3b https://m.edsoo.ru/00adaab8
64 CTeneHb OKUCIICHUS bubnuorexa [JOK
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https://m.edsoo.ru/00adae28

65 OKUCIHUTEIbHO-BOCCTAHOBUTEILHBIC 1 bub6mmoteka [IOK
peakiuu https://m.edso0.ru/00adb076
bu6mmoreka [IOK
66 0] 1
KHCIHTEIH 1 BOCCTaHOBHTEIHT https://m.edsoo.ru/00adb076
PesepBHbIii ypok. O000IICHNE 1
67 CI/ICTEM&TI/ISZP ust 3HaHI/H7IIII 10 TEME 1 bubmorexa HOK
. https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XUMUYECKasK CBSI3b)»
PeseprHblit ypok. O600meHne u bubnuoreka [LIOK
68 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB IIO 68
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9 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabublie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeSibHbIE
padoTbI padoThbI
pecypchbl
[Iepnoanueckuit 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [LIOK
XHUMUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOWCTB XII/)IMquCKHx 3JIEMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukarms u HoMeHKIIaTypa 1 bubnnoreka [IOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl xuMudecKoi CBSI31 M TUITBI 1 bubnuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHME U YTITyOJIeHUE 3HAHUI 1 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca»

5 Knaccudukanus XuMuaeckux 1 bu6nmnorexka [IOK
PEAKIHI O Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[lonsiTHE O CKOPOCTH XMMHUYECKOMN

7 eakud. [ToHATHE O TOMOT€HHBIX U 1 bubmorexa LHOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHE O XUMHUYECKOM PaBHOBECHH.

p Bbubnunoreka [IOK

8 @DaKTOpBbI, BAUSIOMINE HA CKOPOCTh 1

XUMHUYECKOHN PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHUA

OKHUCIIUTEIIBHO-BOCCTAHOBUTCIILHEIC

bub6mmoteka [IOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 2NeKTPOITUTUUECKON
10 I/ICEO na I/II/IpCI/IJIBHHe U ciadbie bubnmorexa [IOK
a THHArH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HouHbIe ypaBHEHUS PEAKIIUI Bubmorexa IIOK
yp p https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOUCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUNA Bubmorexa IIOK
val https://m.edsoo.ru/00add5d8
00 2JIEKTPOTMTHYECKOM TUCCOIUAIIHH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 pPECTABIEHUN 00 bubmorexa LOK
ped . https://m.edsoo.ru/00add8b2
IIEKTPOIMTUICCKON JTUCCOITHAITIH
14 ITousiTHE O THOPOIU3E CONEN bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
Konrtponbnas padora Ne2 o teme
15 «INEKTPOIUTHYECKAST TUCCOLIMALINS bubnmorexa [IOK
p A HHATH https://m.edsoo.ru/00addd12
XUMHUYECKUE PEaKIUU B PACTBOPAX)»
O00011IeHNE U CHCTEMATH3ALIUS
16 3HAHUN. AHAIIN3 KOHTPOIbHOMH Bubmorexa IIOK
’ p https://m.edsoo.ru/00addbfa
paboThI
[TpakTrueckas padora Ne 1.
17 «Pertrenne YKcuepuMEHTAIbHBIX bubmmorexa [JOK
p https://m.edsoo.ru/00addecO
3a1a9d»
OO0111ast XxapakTEpUCTHUKA TaIOINEHOB.
o P P . but6mmoreka [JOK
18 XUMHYECKUE CBOMCTBA HAa IPUMEPE

XJiopa

https://m.edsoo.ru/00addfe2



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

XnopoBogopoa. ComsiHast KUCIIOTa,

19 XUMUYECKHE CBOMCTBA, MOIYYCHUE, bubmmorexa [IOK
https://m.edsoo.ru/00ade104
pUMEHEHHE
[TpaxTuueckas padota Ne 2 mo teme
20 «[Tomydenue COMTHON KUCTOTHI bubamorexa LIOK
. ’ https://m.edsoo0.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Borurcnenus o ypaBHEHUSIM
21 XUMHYECKHUX peaIZEHfI, €CJI OJIH U3 bubmiorexa LIOK
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO0m1as xapakTEpPUCTHKA SJIEMEHTOB bubnnoreka [IOK
VIA-rpymsl https://m.edsoo.ru/00ade64a
AnnoTtponHbsie MOIUGUKALIUN CEPBI.
23 Haxoxnenue cepsl 1 €€ coeTMHEHUI bubnnoreka [IOK
B IIpUpoJe. XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo1, CTpOEHHUE, bubnnoreka [IOK
(bu3HYecKue U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTA,
25 (1)1/13145601(1/12 " XI/IIVII)I/I‘IGCKI/IC CBOICTBa bubmiorexa LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XVUMUYECKUE PEaKIIiH, JISKAIIHE B
OCHOBE IMPOMBIIIIEHHOT0 crocoba
26 MOJTyYEHUS CEPHOI KUCIIOTHI. bu6muotexa [LIOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKAroIIel cpeibl COeTMHEHUSIMU
cepsl
97 Brranciienre MaccoBoii 1011 BEIXOAa bubnuorexa [JOK

IPOAYKTA PEaKuu

https://m.edsoo.ru/00adec8a
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OO011ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, pacCpOCTpaHEHUE

bu6mmoreka [IOK

28
B IIpupo/ie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMUaK, ero GuU3nvYecKue u

29 XUMUYECKHE CBOMCTBA, OTyYEHUE U bubamorexa LIOK

> HOAYH https://m.eds00.ru/00adf004
pPUMCHEHHE
[TpakTrueckas paborta Ne 3 o Teme
30 «[Tomyuenne aMMuaka, H3yu4eHHE €ro bubmiorexa LIOK
. ya > MY https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A30THas KUCIIOTa, €€ PU3NIeCcKue u bubnnoreka [IOK
XUMHYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHHS B KQUECTBE MUHEPATLHBIX

32 00peHuii. XUMHUECKOe bubmmorexa [IOK
yAODP ) . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (poc:ll))o pHa;I KI/ICHJIE)Ta q()bliﬂflezlme u bubmiorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MTOyYCHUE
Hcnons3oBanue pochatos B

34 KaueCcTBE MUHEPAIbHBIX yI0OPECHHUIA. bubnuoteka [IOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepon, pacnpocTpaHeHUE B

35 npu 2 e (I;I/ISI/IIEIGCKie U XUMHUYECKHE bubmiorexa LIOK

p P Ao https://m.edsoo.ru/00adfd9c
CBOWCTBA
bubnmoreka [IOK
36 Oxkcupsl yraueposa, ux Gusndeckue u 1

https://m.edsoo.ru/00adfebe
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XMMHYECKHE CBONCTBA.
DKOJIOTUYecKre mpoodIeMBbl,
cBsi3aHHbBIE ¢ OKcuaoM yrieposa (1V)

N bu6mmoteka [IOK
37 YronbHas KUCIOTa U €€ Con
https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padora Ne 4 o Teme

38 "ITosrydyeHune yrieKucioro rasa. bubnuorexa [LIOK
KauecTBenHas peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHWYECKUX BEIIECTBaX KaK O bubmorexa LOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 KpemHuii u ero coenuHeHus bubmorexa LHOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas pabota Ne 5. Perenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuoreka [JOK
«BaxHeie HeMeTaJUIbl U X https://m.edso0.ru/00ae0bf2
COCTMHEHUS»

KonTponbnas pabota Ne3 mo teme
42 «BaxxHelmme HeMeTaJIbl U UX bubmmorexa [IOK
https://m.edso00.ru/00ae0e18
COCTMHCHUS»
OO01mas xapakTepUCTHKa XUMHUYECKHUX
AJIEMEHTOB — METAJIIOB.

43 Mertannuueckas CBsI3b U but6mmoreka [JOK
MeTaJllInYecKas KpUCTalanyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIJIOB

44 XUMHUYECKHEe CBOMCTBA METAJIJIOB. bubmnorexa [JOK

DJIEKTPOXUMHUYECKUH P

https://m.edso0.ru/00ae1156
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HaHpH)KeHI/Iﬁ MCTaJlJIOB

OO0mue crmocoOb! MOTYYSHUS
meTaiioB. CrutaBel. BeraucneHus mo

45 YPaBHEHUSAM XUMHUYECKUX PEAKLINH, bubamorexa LIOK
https://m.edsoo.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJCPIKHUT
IpUMECH
46 [ToHsiTHE O KOPPO3UHU METAILIOB bubmmorexa [IOK
https://m.edso0.ru/00ae1278
bubmuoreka [JOK
4 [lenotrbre metantet https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCHIBI HATPUS U bubnnoreka [IOK
KaJIAst https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METATIIBI — bubnnoreka [IOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ae15e8
50 BaxkHelme coenMHEHNS KaIbIUI bubnmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O00011eHNE U CUCTEMATHU3AIINA
3HAHUH
59 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bu6mmotexa I1IOK
yCTpaHEHUs https://m.edso0.ru/00ae1886
[MpakTudeckas padota Ne 6 mo Teme
53 "YXKEcTKOCTL BOABI 1 METOAEI €€ bubmmorexa [JOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUs
54 N — but6mmoreka [JOK
https://m.edso0.ru/00ae1c64
55 AmpoTepHbIe CBOWCTBa OKCHIA U bu6mmoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kemeso but6mmoreka [JOK
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https://m.edsoo.ru/00ae1d86

OKCI/II[BI, THAPOKCHUABI U COJIN KEJIE3a

bub6mmoteka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
5g 06061_1.I€HI/IC U CHCTEMaTHU3aLus
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME bu6mmoteka LIOK
«Baxnenmue MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COE/IMHEHHUS»
Bbruucnenus no ypaBHeHUsIM
XUMHYECKHX PEAKINA, €CITH OMH W3
60 peareHToB /1aH B H30BITKE WIH bu6mmoteka [LIOK
COJIEPKUT IpUMeECH. Brruncienns https://m.edsoo.ru/00ae1750
MacCOBOM J0JIH BBIX0JIA MTPOYKTa
peakuuu
61 O000111eHNE U CUCTEMATHU3AIINAS
3HaHUH
Konrtponsnas padora Ned o teme
62 «Baxknelime MeTaIIbl U UX
COEIMHEHUS»
63 BemecTBa 1 Matepuansl B bubmuorexa [LIOK
MIOBCEIHEBHOM KU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HEHNE bubmuorexa [LIOK
OKpYXKAaroIlei cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pelieHuu bu6mmoreka [IOK
IKOJIOTMUYECKUX TIPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6o01eHue u bu6nuoreka [IOK

cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/00ae0dOa
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67 Peseprublit ypok. O600mmenue u 1 bubnuorexa [LIOK
CUCTEMATU3aLMs 3HAHUU https://m.edso0.ru/00adb33c
68 Peseprublit ypok. O6001menue u 1 bubnuorexa [LIOK
CUCTEMATU3aLMs 3HAHUH https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME
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HHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMH

OBPA3OBATEJBLHOM ITPOI'PAMMBbBI

8 KJIACC

Kon
MPOBEPSIEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘-Ia.HI)HBIe XUMHNYCCKUEC ITIOHATUA»

11

pacKpblBaTh CMBICII OCHOBHBIX XHUMHYECKHMX IIOHSATHIl: aToM,
MOJIEKYyJIa, XUMHUYECKUH 3JEMEHT, NpPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs U HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJIspHas Macca, KOJMYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas JA0JI XUMHUYECKOIO
JJIEMEHTa B COCIUHEHHHU, MOJISIPHBIM O00BEM, XUMHUECKas PeaKius,
KJIacCU(pUKaLMs  peaKkHil:  peakuWu  COCOUHEHMs,  peaKuu
pa3IOKEHUs,, PEeaKkIMU 3aMelleHHs, peakUuu OOMEeHa, 3K30- H
SHIOTEPMUYECKUE pEeaKLUH, TeIIoBOM 3((eKT peakuuu, pacTBop,

MaccoBas a0Jisd BECIICCTBA (HpOI_IeHTHaSI KOHI_ICHTpaLII/ISI) B paCTBOpC

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MIOHATHH H

MPUMCHATH OTU MMOHATHA IIPHU OITMCAHUHN BCUICCTB U UX HpeBpaHIGHI/II\/II

13

MCIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOopMys

BCIICCTB U ypaBHeHPIfI XHUMHUYCCKUX peaKuHﬁ

14

PacCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BC€HIICCTB,
MMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOI'O  YYCHHUA, 3aKOHa

ABoraapo

15

OIpEaCIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COEIMHEHUSIX

1.6

KJIaCCU(UIIUPOBATh XUMUYECKHE PEAKIUH ([0 YUCIY M COCTaBY

YYacCTBYIOIIMX B pEaKIIUU BEIIECTB, IO TEIIOBOMY YPPEKTY)

1.7

BBIUUCIISATH OTHOCUTENIbHYIO MOJEKYJISPHYIO U MOJSPHYIO MAaccChl

BCIICCTB




1.8

BBIUUCIIATH MAacCOBYIO JOJI0 XUMHYECKOTO 3JeMeHTa 1Mo (opmyre

COCIMHCHNA,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B paCTBOPC

1.10

IPUMEHATh €CTECTBEHHOHAYUHbIE METObl IO3HAHUS — HAOI0/IEHHE,
U3MEPEHUE,  MOJEIUPOBAaHME,  OKCHEPUMEHT  (pealbHbIl U

MBICJICHHBIH )

ITo Teme: «Baxkueiimme MMPEACTAaBUTCIN HCOPIraHNYCCKUX BEIICCTBY

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX  XHUMHWYCCKHUX MIOHATHI: OKCHA,

KHCJI0Ta, OCHOBAaHHE, COJIb

2.2

OIIpCACIIATh MPHUHAMIC)KHOCThL BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeuHeHu 1o Gpopmynam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHUYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh  (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBa
BEILECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIAAsl ONMCAHUE IPUMEPAMHU

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYOIINX XUMHNYCCKUX peaKHI/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOIICTBA BC€IICCTB B 3aBHCHMMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IMPOTCKAHHUA XUMHUUCCKHUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIEOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
nabopaTopHBIM O00OpyIOBaHMEM, a TaKXkKe TMpaBujaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIUSMH T10 BBIMOJHEHHUIO
1ab0pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TOJYYEHUI0 M COOMpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBIECHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIIECTBA, MNIAHUPOBATh U TTPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO pPAcTBOPOB IMIEJNOYEH W KHUCIOT C TOMOIIBIO

MH/IMKATOpOB (JTakMyc, peHondTanent, MeTHIOPAHX U JPYyrHe)

2.7

MMpOBOAUTDH paC‘-IéTLI MO0 YPpaBHCHUTIO XUMHUYECKOH pcaKkuun

ITo Teme: «llepuommuecknii 3akoH u Ilepuoguyeckas cucrema
xumudeckux sneMmeHtoB /. M. MenneneeBa. CtpoeHue aToMoB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHEIC peakuumn»

3.1

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHI: SIAPO aToma,
ANICKTPOHHBIA CJIOM aTroMa, aroMHas oOpOWTalb, pajanyCc aroma,

XUMHYECCKass CBA3b, IIOJApHAA W HEIOJJAPHAasA KOBAJCHTHAas CBA3b,




ANEKTPOOTPULATENIBHOCTh, HWOHHAsl CBS3b, HWOH, KAaTUOH, AaHHOH,

CTCIICHb OKUCJICHUS

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTHI

3.3

OIKCHIBATh U XapaKTepu30BaTh TabnmuHyro ¢opmy Ilepuomndeckoit
CUCTEMBl XHMHYECKHX DJJIEMEHTOB: pa3liMdarTh IOHSATHS «TJIaBHAS
noarpynma (Arpynma)» u «obouyHas moarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIINE) MEpUOJbI

34

packpsiBaTh cMbica Ilepmoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAHUE MEPUOANUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX DJIEMEHTOB OT HX ToNoXeHuss B llepuonnyeckoit

CUCTEMC

3.5

COOTHOCHUTH O603Ha‘leHI/I${, KOTOPBIC HUMCIOTCA B Ta6J'II/II_[e
((HepI/IO,I[I/ILIGCKaH CHUCTCMa XUMHUYCCKUX 3JICMCHTOB III/I
MeHzeneeBay C YHCIOBBIMU XapaKTCPUCTUKAMU CTPOCHUA aTOMOB
XUMHNYCCKHUX OJICMCHTOB (COCTaB Hu 3apsa Aaapa, 0611_[66 YHCJIO

AIIEKTPOHOB U PACIPENIEICHUE UX IO FIEKTPOHHBIM CJIOSIM)

3.6

OIIpCACIIATD CTCIICHb OKHCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

3.7

ONpCACIIAATE BUI XHUMHYECKOH CBS3HU (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTaHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111€r0 00pa3oBaHusl

1

IIo Teme: «BemiecTBO M XUMUYECKas pcaKkuusa»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IIOHATHUH: PpacTBOp,
AIIEKTPOJIUTHI, HEDJIEKTPOIUTHI, AJIEKTPOIUTHYECKAsT AUCCOLUAINS,
peakIMy MOHHOTO OOMEHa, KaTalu3aTrop, XUMHUECKOE PAaBHOBECHE,
oOparumble u HEoOpaTHUMBbIe peakuuu,
OKHUCIIUTEIbHOBOCCTAHOBUTENIBHBIE peaKuy, OKHCIIUTEID,
BOCCTAHOBUTEJIb, OKHUCICHHE M BOCCTAHOBJIEHUE, AJUIOTPOIHS,
aMpOTEepHOCTh,  XMMHUYECKas  CBs3b  (KOBAJCHTHas, HWOHHAsd,

MeTaHHI/I‘-IeCKaH), KpucTalliIn4cCcKasd peméTKa, CIIJIaBbl, CKOPOCTb




XUMHUUYECKON peaKnuu

1.2

HIUIFOCTPUPOBATL B3aAUMOCBSA3b OCHOBHBIX XHMHNYCCKHX MOHATUH H

IIPUMCEHATH OTU IMOHATHS IIPHU OITMCAHUHU BEUICCTB U UX npeBpameHHﬁ

13

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTHUYECKONW AUCCOLUALMU KUCIOT,
LIEJI0YEH M COJIEH, IIOJIHBIE U COKpAllEHHBbIC YpPAaBHEHMS PpEaKkLUN

WOHHOI'0 0OMeHa

14

PacCKpeIBaTh CYHIHOCTH OKHCIHWTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

MMOCPEACTBOM COCTaABJICHUS DJICKTPOHHOI'O 0anaHca 3TUX peaKuHﬁ

15

MPOBOAMTD PACUETHI IO YPAaBHEHUIO XUMHUECKOH peakiuu

IIo Temam: «Hemeramnsl M MX coeIAUMHEHHs» U «MeTannabpl U HUX

COCAUHCHUA»

2.1

XapaKkTepu30BaTh (OMUCHIBATH) 00IIME U CHIEHU(PHUUIECKHEe XUMUYECKHE
CBOMCTBAa NPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPKAAsl ONUCAHUE
[IpUMEpPaMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKuHﬁ

2.2

COCTaBJIATb YPAaBHCHUS peaKI.[PIfI, IMOATBEPKAAOIINX CYHICCTBOBAHNC

TCHETHYCCKOM CBSI3HU MCKAY BCIICCTBAMHU PA3JIMYHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTpOCHUH,
BO3MOXHOCTHU MPOTCKAHUA XUMHUYCCKUX HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX

YCIIOBUSIX

2.4

CJIea0BaTh  IIpaBHUJIaM  I1O0JIb30BAHUA XUMHYECKON HOCYI[OI71 u
J'Ia60paTOpHLIM O6OPYI[OBaHI/ICM, a TaKXKC IIpaBUJIaM O6paH_IeHI/I$I C
BCIICCTBAMHM B COOTBETCTBUHM C HWHCTPYKOHUAMU 110 BBIIIOJIHCHUIO
J'Ia60paTOpHLIX XUMHUYCCKUX OIBITOB IO IHOJYYCHUIO U CO6I/IpaHI/IIO

ra3000pa3HbIX BEUIECTB (aMMHUaKa U YIJIEKHCIIOTO ras3a)

2.5

MPOBOANTh PEaKIMU, MOATBEPXKAAIONINE KAueCTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH OMNBITHBIM MYTEM XJIOPHUI-,
Opomun, womupa, kapOoHat, Qocdar, cummkar, cyiabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHUS, HOHBI W3YYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BELIECTB

ITo Teme: «XHUMHS U OKpY’KAIOLIAs CPEAA»

3.1

pacKpbIBaTh  CMBICI  OCHOBHBIX XuMmH4eckux moHstui: [IJIK

BCIIECCTBA, KOPPO3Us METAJIIIOB

3.2

INPUMCHATE OCHOBHBLIC OIICpalunu MBICITATEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, O000O0IIeHne, CHUCTEeMAaTHU3AINIO,
BBISIBJICHUC HpI/I‘II/IHHO'CHeI[CTBeHHBIX CBH3€I\/'I —  JJId I/I3y‘~IeHI/ISI
CBOMCTB BEIICCTB M XHUMHUYCCKHX pEaKIUil; eCTeCTBEHHOHAYYHBIC
METO/Ibl TO3HAaHUS — HaOJIOJCHUE, W3MEPCHHE, MOJICIMPOBaHHME,

HKCIIEPUMEHT (peajbHbI U MBICIICHHbII)




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAePKAHMS

1

HepBOHa‘-IaHBHBIG XUMHWYCCKUC NMTOHATUA

11

[Ipenmer xumuun. Poiib XMMUK B XKU3HU YE€JIOBEKa. XHMHUS B CHCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

IlousTue o METOJaXx IMO3HAaHUsA B XMMHH. Yucteie BC€IICCTBA U CMECCH. Croco0bI

paszaeneHus cMecei

13

ATOMBI U MOJICKYJIBI. Xumuyeckue dneMeHTbl. CHMBOJIBI  XHMHYECKUX

OJICMCHTOB. HpOCTLIe U CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKy.]'U{pHOC Y4C€HUC

14

Xumuueckass Gopmyia. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHass ~ aTOMHas — Macca.
OTtHocuTenbHast MOJIEKYJIIpHAst Macca. MaccoBast 1011 XMMHUYECKOIO 3JIEMEHTa

B COCIMHCHUU

15

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYPHBIX €IMHUI] BellecTBa. Pacué€rsl mo Qopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

Pusznyeckrue U XUMMHUYECKHE SIBICHUSA. XUMUYECKAsl peakuus U €€ NpPHU3HAKU.
3aKOH COXpaHEHMsI MacChl BeLIECTB. XUMHUecKue ypaBHeHus. Kinaccuduxarus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYI0M, C TpaBUJIAMHU
paboTel B Jaboparopur W TpuéMamMu oOpameHuss ¢ J1abopaTOpHBIM
o0opynoBaHHEM, H3yUYe€HHE U ONucaHue (U3NYECKUX CBOUCTB 00pa3IoB
HEOPraHWYEeCKHX BEHIeCTB, HaOmofeHue (Qu3ndeckux (TJIaBJICHUE BOCKa,
TasHHE JIbJla, PACTUPAHUE caxapa B CTYNKEe, KUIEHUE U KOHJEHCAIUsl BOJbBI) U
XUMUYECKHX  (TOpEHHEe  CBE€UYM, MNPOKAIUBAHWE MEIHOW  TPOBOJIOKH,
B3aMMOJICHICTBHE Mela C KHUCIOTOM) SBJICHWUN, HAONIOJCHWE M OIMCAaHUE
MPU3HAKOB TMPOTEKaHWS XUMHUYECKUX peakiui  (pas3lokKeHHe caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTHI C XJOPUAOM Oapwsi, paszloKeHUe
ruapokcuaa meau(Il) mpu HarpeBaHWM, B3aUMOJCHCTBHUE Kelie3a C PACTBOPOM

com menu(Il), m3ydenne cnocoOoB paszeneHus cMeceil (C MOMOIIbI0 MarHuTa,




¢wIbTpOBaHME, BBHIIAPUBAHUE, AUCTHIULALNMA, Xpomarorpadus), MpoBeleHUE
OYHUCTKH IMOBapEHHOM COJIM, HAOIIOIEHUE U OTIMCAHKUE PE3YIbTATOB MPOBEICHHS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHs MAacChl, CO3JaHUE MOAEIEH

MOJIEKY (IIapOCTEPKHEBBIX )

Baxneliuve npeacTaBUTEN HEOPraHUYECKUX BELIECTB

2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — ajneMeHT M mpocToe
BemecTBo. HaxoxaeHue kucimopoaa B MpUpoze, GU3NYSCKUE U XUMUYECKUE
cBorictBa (peakuuu ropeHus). Okcuubl. Ilpumenenue kucnopona. CrocoObl
NOJy4eHUsI KHCIOpoJa B J1a0opaTopud W MPOMBIIUIEHHOCTH. Kpyroopot

Kucnopoja B npupoze. O30H — anoTpornHas MoauduKalus KUCIopoaa

2.2

TemnoBoit 3 PexT XuMUIeCcKor peakiiu, TEPMOXUMHUECKHUE YpaBHEHUS, K30~
Y SHAOTEPMUYECKHUE peakiuu. TOIINBO: yroib U METaH. 3arpsi3HEHUE BO3IyXa,

YCUJICHUC ITAPHUKOBOTO 3(1)(1)6KT8., pa3spymieHue 030HOBOI'O CJIOA

2.3

Bonopona — snemeHT 1 npocroe BeniecTBo. Haxoxaenue Bogopoia B IpUpoe,
¢u3MYecKue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IOIy4EHHUS.

Kucnots! 1 conmu

2.4

Monsipablit 00bE€M Ta30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUAM

2.5

dusnyeckue CcBoMcTBa BOAbl. Boma kak  pactBoputens.  PacTBOpBL
HacelllieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass 1ons  BellecTBAa B PacTBOpe. XHUMHMYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponb pacTBOpoB B mpupoje U B XKU3HH dYesoBeka. KpyroBoport
BOAbl B TMpUpOJie. 3arps3HEHUE MNPUPOAHBIX BoJA. OxpaHa M OYMCTKA

IIPUPOJIHBIX BOJ

2.6

Knaccudukanus wHeopranuyeckux coenuHeHuidd. Oxcuapl. Kiaccudukanus
OKCHJIOB: colieoOpa3ywomue (OCHOBHBIE, KHCIOTHbIE, aM(pOTEepHBIE) W
HecosieoOpasyromue. HoMmeHnkiatypa okcuaoB. DuU3MyecKue M XUMHUECKUE

CBOIMCTBA OKCHJIOB. HOJ'Iy‘-ICHI/Ie OKCH 0B

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMN: MIEMOYM H  HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHoBaHuil. U3nUecKrue U XUMHYECKHUE CBOMCTBA

ocHoBaHu. [Toryuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukamnus kuciaor. Homenkmarypa kucnor. dusnueckue u
XUMHYECKHe CBOMCTBa KHCIOT. Psan aktuBHOCcTH MetaiioB H.H. bekerosa.

[Tonyyenue kucaot

2.9

Comu. Homenknarypa coisieii. @u3ndeckrue M XMMHYECKHE CBOMCTBA COJIEH.

[Tonydenue comneit




2.10

I'eneTnyeckas CBs3b MCXKAY KJIaCCaMH HCOPTraHNYCCKUX COG,Z[I/IHQHI/Iﬁ
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XVWMHUYECKUH  DKCHEPUMEHT: KAadeCTBCHHOE OINpEACICHUE  COICpKaHUS
KHCIIOpOJla B BO3/YyX€E, IOJIY4YeHHE, COOMpAaHHE, PACIIO3HABAHUE U HM3y4EHHUE
CBOWCTB KMCJIOPOAA, HAOIIOJAEHNE B3aUMOJEHCTBUS BELIECTB C KMCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpalleHus ropeHus (1oxkapa), 03HaKOMJIEHHE C
o0pa3llaMu OKCHJIOB M ONMCAaHUE MX CBOMCTB, IOJIydeHHE, COOHMpaHHE,
pacrno3HaBaHME€ WU H3Y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJECHCTBUE
Bostopozia ¢ okcugoM menu(Il) (Bo3MOXXHO HMCHOIB30BAHUE BUJIEOMATEPUAIIOB),
HaOmoleHue 00pa3lloB  BEMIECTB KOJIMYECTBOM | MOIb, HCCICIOBaHUE
0COOEHHOCTE  pacTBOpPEHHUS BEIIECTB C PA3IMYHON  pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEW PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICMCTBHE BOJABI C MeTaUIaMU (HATPUEM M KaJIbLUEM)
(BO3MOXHO UCIOJb30BAaHUE BUJEOMATEPHAIIOB), OIPEAEIECHUE PacTBOPOB
KUCIOT M IIeJoYell C IMOMOIIbI0 HMHIUKAaTOPOB, MCCIEeI0BaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, HAOIIOJCHHE W3MEHEHUS
OKpPAacKM MHJIMKATOpPOB B pacTBOpax KHUCIOT M ILIEJOoYed, H3ydeHUe
B3aumojeiictBus okcuga Meau(ll) ¢ pactBopom cepHON KHUCIOTBI, KHCIOT C
MeTaJlJIaMH, PeaKIIMi HEUTpanu3alyy, MoJIy4eHHe HEpAaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOr0 MeTajla JAPYTMM M3 pacTBOpa COJM, pELICHHE
HKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeWInue Ki1acchl HEOPraHMYECKHX

COEIUHEHNI)

IIepnonnueckuii 3akoH u [lepruonnueckas cucreMa XUMUYECKHX 2JIEMEHTOB
.. MenneneeBa. CTpoeHne aToMOB. XUMHUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC pCaKIINU

3.1

[lepBple TOMBITKMA KIACCH(PUKAIMA XHUMHYECKUX dJeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JE€MEHTOB (IIENOYHBIE M IIETOYHO3EMENbHBIE METAIIBI,
rajJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT am(pOTepHBIC

OKCUIBI U TUAPOKCHIBL

3.2

Ilepnonnueckuit 3akoH. [leprnoanueckas cucreMa XUMHYECKUX aemMeHToB J1.1.
Meneneesa. Kopotkonepuognas " JUIMHHOIIEPUOAHAS (dopmbI
[lepuoanueckoit cucrtembl xumuueckux osnemeHtoB J[.M. Menzaeneesa.
Ilepuonbt u rpynmnel. PU3HMYECKUH CMBICI MOPSAAKOBOIO HOMEpa, HOMEPOB

MEepUOJIa ¥ TPYIIIBI JJIEMEHTA

3.3

Ctpoenune atomoB. CocTaB aTOMHBIX snep. M3otomnbl. DinekTpoHsl. CTpoeHue

ANIEKTPOHHBIX  000J04eK aroMoB TMepBbIX 20 XHMHUYECKHUX HIEMEHTOB




Ilepnonnueckoi cucrems! .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

AJIeMEeHTa 1o ero noJyioxenuto B [lepuoanueckoit cucreme .. Menneneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHHA paanuyca aToMOB XHUMHUYCCKUX DBJICMCHTOB,
METAIUIMYECKUX M HEMETAJJINYECKHUX CBOMCTB IIO IpymnmnaM W Hepuolaam.
3HaucHME HepI/IOI[I/I‘ICCKOFO 3aKOHa " HepI/IOHH‘{CCKOﬁ CHUCTEMBbI XHUMHYCCKHUX

AJIEMEHTOB JUIS pa3BUTUSA Hayku U npaktuku. .M. MenneneeB — y4€Hblii U

rpaxxJiaHuH

3.5

Xumuueckass cBs3b. KoBajieHTHas (HOJsipHAss M HEMOJISIpHAsi)  CBS3b.

BHCKTpOOTpI/IHaTCJIBHOCTB XHMHYECKHX JIEMEHTOB. MloHHAs CBI3b

3.6

Crenenb okuciieHUs. OKHUCINTENLHOBOCCTAHOBUTEIILHBIE pE€aKuuu. Hpoueccm

OKHCJICHHUS U BOCCTaHOBJICHH. OKHUCIUTEIIH U BOCCTAHOBUTEIIN

3.7

XHUMHAYECKUM SKCIICPUMCHT: H3YUCHUC o6pa3u03 BCICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHMOJICHCTBHE MApOKCHaa HUHKAa C paCTBOpaMH KHCIOT H
menoqeﬁ, MMPOBCACHUC OIBITOB, WINIIOCTPUPYIOIIUX MNPUMEPBI OKUCIUTCIBHO-

BOCCTAHOBUTEJIbHBIX PEAKIUH (TOPEHHE, PEAKIIMU PA3JI0KEHUS], COSUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

BemiecTBo 1 XuMH4eckas pcaKknus. HOBTOpeHI/Ie

11

ITepuonuueckuii 3akoH. Ilepuoanyeckas cucrema XUMUYECKUX dy1eMeHTOB J[. 1.
MengeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XAMHYECKHX JJIEMEHTOB NEPBBIX TPEX MNEPUOMAOB, KM, KaldbLUUS W X
COEIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM 3IeMEHTOB B [lepuommueckoit

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHUABI XUMHUYECKOW CBS3U. THIIBI KPUCTAIUIMUECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoil cBsi3u. Knaccudukanus 1 HOMEHKIIATypa HEOPTraHUYECKHX
BEUIeCTB (MEXAYyHapoAHas U TpUBHAJIbHAs). XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K pa3IMYHBIM  KjJaccaM HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBsA3b HCOPraHMYCCKHUX BEIICCTB

13

Knaccugukaius XuMHUeCKUX peakiyii o pa3IMuHbIM IpU3HAKaM (110 YUCITY U
COCTaBy Y4YacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3(¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKMCICHHUS XHUMHYECKUX QJICMCHTOB, II0 O6paTI/IMOCTI/I,




18(0) Y4acCTuro KaTaJmsaTopa) . OK30- u OHAOTCPMHUYCCKUC pcakuuu,

TEPMOXUMHNYCCKUEC YPABHCHUA. IlonsTue o CKOpPOCTHU XHUMHYSCKOMN pCakunun

14

[Tonstue 00 OOpaTHUMBIX M HEOOPATHMMBIX XUMHUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M T€TEPOTreHHBIX peakuusax. [IoHsITHe 0 XMMUYECKOM PaBHOBECHH.
dakToppl, BIMAIONIME HAa CKOPOCTh XHMHUYECKOW pPEAKIUH M IIOJOKECHHE

XUMHUYCCKOT'O PaBHOBECHUA

15

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  pEaKLuHy, AJIEKTPOHHBII Oananc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocraBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PpPEaKLUil ¢ HCHOJIb30BAHHEM METOJa

AJIEKTPOHHOTO OayaHca

1.6

Teopust FIEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHU3M JUCCOLMAIMH BEIIECTB C Pa3IMYHbIMU BUAAMU
xuMuueckoit cBs3u. Crenenp Auccoruaniy. CUIbHbIE U cIa0ble AIEKTPOJIUTEHI.
Peakiuun nonHoro obmeHa. YcClIOBUS MPOTEKAHMS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIE ypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMH M COJIEH B CBETe TMPEICTABICHUH OO0 DIEKTPOIUTUIECKON

nucconuanuu. KauectBeHHbIe peakiuy Ha HOHBL. [IoHATHE O THApOIN3E Ccoslen

1.7

XUMHUYIeCKHit OKCIICPUMCHT: O3HAKOMIICHHEC C MOJACISAMHU KPUCTATINYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB M HEMEeTaioB (rpadura u
ajiMasa), CJIOKHBIX BEILIECTB (XJIOpHUJa HATpHs); UCCIEIOBaHME 3aBUCHMOCTHU
CKOPOCTHM XMMHYECKOM peakluuu OT BO3ACHCTBUS pa3IUYHbIX (PaKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOJHOCTH  PAcTBOPOB  BEILECTB,  Ipoliecca
JUCCOLMAINY  KHCJIOT, Imeinodeil #u cojeid (BO3MOXKHO HCIIOJIb30BaHHE
BUJEOMATEPHUAJIOB); TPOBEJIEHHE ONBITOB, WIIIOCTPUPYIOIUX MPU3HAKH
MIPOTEKaHUs peaklMii HOHHOTO 0OMeHa (00pa3oBaHUE OCa/Ka, BbIIEJICHUE ra3a,
o0pa3oBaHUE BObI); OMNBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX peaKlUi (TOpeHHEe, PeaKluu DPAa3JIoKEHUs, COCIUHEHUs);
pacrio3HaBaHHE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAYeCTBEHHBIX PEaKIINM

Ha UOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramns! 1 ux COCAUMHCHUA

2.1

OOmas  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe cTeneHu okucienus. CTpoeHre u pu3nvecKre CBOWCTBa MPOCTHIX
BEIIECTB — TalloTeHOB. XWMHYECKHE CBOICTBa Ha TMpuUMepe XJjopa
(B3aMMOJICHICTBUE C METa/llaMH, HEMETa/IaMH, IIeI04YaMH). XJIOPOBOAOPO/I.

ConsiHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOTyYeHUe, mpuMeHeHue. Jleiicteue




XJIOpa U XJOPOBOJOPOJA HA OPraHU3M YeJOBeKa. BaxkHelme XJIopuabl U UX

HaXOXICHUEC B ITPUPOAC

2.2

OO6mas xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHu okucienus. CTpoeHue u GU3NIECKue CBOIMCTBA
NPOCTBIX BEIIECTB — KHCIOPOJa H CEpbl. AJUIOTPOIHBIC MOIUPHKAIIMN
KHCJIOpO/a U cepbl. XUMHUYECKHe CcBoicTBa cepbl. CepoBOIOpOJ, CTPOCHUE,
dusnveckne W XUMHYECKHE CBOWCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIN
KHUCJIOTHBIX OKCHIIOB. CepHas KUCIOTa, (U3NYECKHEe M XMMHUYECKHE CBOMCTBA
(oOmme Kak mpencTaBHTENs Kiacca KUCIOT U crenuduaeckue). XUMUYCCKUE
peakiuu, JeKalre B OCHOBE MPOMBIIUICHHOTO CIOc00a IMONYYEeHUs CepHOM
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHas peakius Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ COCTUHEHUH B MPHPOJE. XUMHUECKOE
3arps3HEHUE OKPYXKAIOLICH Cpelbl COCNMHEHUSIMH Cepbl (KUCIOTHBIC JOXIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILEHUS

2.3

OO6mass xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHbIE CTETIEHH OKUCIICHHs. A30T, pacClpOCTPaHEHUE B IPUPOJIE,
¢usnueckue U XumMuueckue cpoiicrea. Kpyrosopor azora B nmpuponae. AMMHaKk,
ero (u3M4ecKue M XMMUYECKHE CBOMCTBa, MoiydyeHue u npumeHenue. Conun
aMMOHUs, nux (1)H31/I‘ICCKI/I€ n XUMHWYCCKUEC CBOI\/'ICTBa, MMPUMCHCHUC.
KavecTBeHHast peakiusi Ha MOHbI aMMOHHMs. A30THas KUCIIOTa, €€ MOIy4YeHue,
buznUecKkue M XUMHYECKHE CBOWCTBa (0OIIMe Kak MPeACTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Mcmonp30BaHre HUTPATOB U COJEH aMMOHUS B
KayecTBE MMUHEPAJBbHBIX yJOOpeHUil. XUMHUECKOe 3arpsi3HEHHE OKpY’Karollen
Cpeabl COCAMHCHUAMM a30Ta (KI/ICJ’IOTHI)IG J0XKIU, 3arpA3HCHUC BO3/1yXa, ITOUBEI

1 BOJIOEMOB)

2.4

®ocdop, amnorponHsle Mogudukamuu (ocdopa, puU3NIECKHe U XUMHUUECKUE
cBoiictBa. Oxcug docdopa(V) u dochopnas xkucinora, QUNUECKUE U
XHMUYECKHE CBOWMCTBa, moiydeHue. lcmomb3oBanue ¢ochaToB B KauecTBe

MUHEPATIBHBIX YA0OpEHHI

2.5

OO6mas xapakrepuctuka 3eMeHTOB IVA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHHUA. YTJIEpOA, aJUIOTPOIHbIE
Moau(UKaMK, paclpoCTpaHEHHE B NpUpojie, (PHU3MUECKHe U XHUMHUYECKHE
cBoiicTBa. Azncop6uus. Kpyrosopor yrinepona B mpupoje. OKcuabl yriepoja,
uxX (U3NYecCKue M XMMUYECKHE CBOWCTBA, JEHCTBUE HA JKUBBIE OPraHU3MBI,

MOJIY4CHHUEC U NPUMCHCHUC. OKOJIOTUUECKHE HpOGHeMBI, CBA3aHHBIC C OKCHUIOM




yraepona(lV); rumore3a rm00ambHOTO TOTEIUICHUS KJIMMATa; MMapHUKOBBIN
addekr. YronpHas KUCIOTa W €€ CONMU, MX (U3HYECKHE U XUMUYCCKUE
CBOIiCTBa, mojlyueHue U npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
noHbl. Vcrnonp3oBanre KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH H

CEJILCKOM XO3SHCTBE

2.6

[TepBoHaYaNbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepojna (MeraH, 3TaH, JTHJIEH, aleTWUJIEH, 3TaHOJ, TJULEPUH, YKCYCHas
kuciora). Ux cocraB m xumuyeckoe crpoeHue. [loHstne o OuoIorHyecku
BXHBIX BEIECTBAX: XHpax, OENKax, YriIeBoJaX — WU HX PO B >KU3HU
yeloBeka. MarepuanbHOE€ CIMHCTBO OPraHUYECKUX W HEOPraHUYECKHX

COEIMHEHNN

2.7

Kpemuuii, ero ¢usnyeckme © XHMHYECKHE CBOWCTBA, MOJIYYCHHUE U
npuMmenenne. CoenuHeHUsT KpeMHHUS B mpupoje. OOmme mpenctaBicHus 00
okcusie kpemMHus(IV) u kpemHueBoit kucnore. CUIIMKAThI, UX UCIOJIb30BaHUE B
ObITY, MEUIIMHE, POMBIIIEHHOCTU. BakHelye cTpouTeabHble MaTepHabl:
KEepaMUKa, CTEKJO, LIEMEeHT, OeToH, jxene300eToH. IIpobiembr Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPHUAJIOB B MMOBCEIHEBHOM JKU3HU

2.8

XVUMUYECKUN SKCIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHBl M HaOJIIOJEHHE NPU3HAKOB HUX TMPOTEKaHMs; OMNBITHL, OTpaKarollne
¢u3nyecKkne U XMMUYECKHE CBOICTBA raJIOT€HOB M MX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEpUANIOB); O3HAKOMJIEHME C 00paslamH XJOpPUIOB
(ramoreHuI0B); O3HAKOMIIGHME C oOOpasliaMu cepbl U €€ COeAUHEHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMaTepHalioB); HAOMIOJEHHE Mpoliecca
oOyrnuBaHUs caxapa IMOJ JIEHCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHCIIOTBHI;
U3yueHHe XMMUYECKUX CBOMCTB pa30aBlIeHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KaueCTBEHHOW peakiuuu Ha cynbar-uoH M HaOMIoJeHHe MpHu3HaKa e€
NPOTEKaHUS; O3HAKOMIIEHHE ¢ (PM3UUECKUMHU CBOMCTBaMM a30Ta, hocdopa u ux
coeMHEHUN (BO3MOXKHO MHCIIOJNb30BaHUE BHUAEOMAaTepUajIoB), oOpaszuaMu
a30THBIX U (ocOpPHBIX yn0OpeHUit; odyYeHue, COOMpaHue, paclo3HaBaHue U
M3y4YeHUE CBOMCTB aMMHaKa; MPOBEICHHE KadyeCTBEHHBIX pEaKklIHMii Ha HOH
aMMOHUS U QochaT-MOH U H3Y4YeHHE MPHU3HAKOB MX IPOTEKaHUs,
B3aMMOJICIICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB); HM3YUYEHHUE MOJEIEH KPUCTAIUIMUECKUX
pemwéTok anMasa, rpagurta, QyIepeHa; O3HAKOMJIEHHE C  IIPOLIECCOM

azcopOLMK pPacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM




NPOTHBOra3a; MOJy4YeHHE, COOMpaHHe, paclo3HaBaHME M HM3yUYCHUE CBOMCTB
YIJIEKUCIIOro ra3a; IpPOBEJEHME KAyeCTBEHHBIX peEakUUil Ha kapOoHaT- H
CHWJIMKAaT-UOHBbl M H3YyYEHHUE IPU3HAKOB HUX IPOTEKAHUS; O3HAKOMIIEHHE C
IPOAYKIMEN CHUIMKATHOM IPOMBILIUIEHHOCTH; PEIIEHUE 3KCIEPUMEHTAIbHbIX

3aJa4 110 TEMC «BaykHele HeMeTallIbl M UX COCAUHCHUA»

Mertannsl 4 ux COCAUMHCHUA

3.1

OO01ast XapakTepUCTUKAa XUMUUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nosoxkenus B Ilepuonuueckol cucreMe XUMHUYECKHX 3ieMeHToB I
Menneneesa u crpoeHus aroMmoB. CTpoeHne MeTaiioB. MeTtannudeckas CBs3b U
METAJJIMYECKasl KpUCTAJUIMUECKass pemeTKa. OJIEKTPOXMMHUYECKUN  psil

HaHpH)KeHI/Iﬁ MCTAJ1lJIOB

3.2

duznyeckre U XMMUYECKUE CBOMCTBAa MeTauioB. O01ue crnocodbl momydeHus
MeTauioB. [loHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B

OBITY ¥ IPOMBIILIJIEHHOCTH

3.3

[lenouynsle MeTasuibl: nojoxeHue B llepuomnyeckoil cucteMe XHUMHUECKUX
anementoB [[.M. MenaeneeBa; CTpo€HHE UX ATOMOB; HaXOXJECHHE B MPUPOJE.
duznyeckre 1 XUMUIECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbI U
TUAPOKCHUBI HATpUd W KaJlvsd. HpI/IMeHeHI/Ie IICJIOYHBIX METAJJIOB H HX

coeqMHEHNN

3.4

[llenouno3eMenbHBIE  METalbl MarHMid W KaJdbOUi: MOJOXKEHUE B
ITepuoanueckoil cucreme xumuueckux sneMenToB /.M. MeHneneeBa; ctpoeHne
X aTOMOB; HaXxOXkJAeHHe B npupoje. Pusnueckue U XMUMHYECKUE CBOMCTBA
Mardmvda MW KaJIbIIusd. Ba)KHeﬁMHG COCINHCHUA KaJIbIIUA (OKCI/II[, FI/II[pOKCI/II[,

conn). XKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHui: nonoxeHue B Ilepuonnueckoil cuctreMe XMMUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa; CTpOEHHE aTroMa; HaxoXAeHUE B npupoae. Ouzndeckue u
XUMHUYECKHE CBONCTBA aFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCUAA U TUIPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanveckoi cucreme XumMuyeckux snemeHTon J[.M.
MenneneeBa; cTpoeHuWe aroma; HaxoxieHue B mnpupoae. dusmueckue u
XUMHUYECKHUEe CBOMCTBa >kene3a. OKcuabl, TUApOKCUAbl U conu skene3a(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MOTYYCHHE

3.7

XUMHYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMi METaJIJIOB U CIUIABOB,

X (pU3MYECKUMH CBOWCTBAMHM; H3YYEHHE DPE3YJIbTaTOB KOPPO3UU METAIIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aUMOJICMCTBUSL OKCHJA Kajblud M HATpusi C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEpPUANIOB); HCCIEAOBAHUE CBOWCTB KECTKOW BOJBI;
mpoiecca TOpPEeHHs Kejle3a B KUCIopoAe (BO3MOXKHO — HMCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUSI KAUeCTBEHHBIX PEaKIMii Ha HOHBI
(MarHusi, Kanblus, anroMuHus, nuHka, sxkeneza(ll) u xenesa(Ill), memu(Il);
HaOJI0/IEHUE U OMMCAaHUE MPOLECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HATpHS,
Kadd W Kaiublusgd  (BO3MOXKHO  HCIIOJIb30BaHHUE  BHUICOMATEPHUAJIOB);
uccienoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS M TUIPOKCHUIA
[IMHKA; PEIICHNE SKCIEPUMEHTAIBHBIX 33J1a4 110 TeMe «BakHeime Metasuibl U

HUX COCIUHCHUA»

XHUMHS B OKPYIKAOIIasl cpenia

41

HoBbie maTepuansl u TexHOJOruH. BemecTtBa U mMarepuanbl B MOBCEIHEBHOM
J)KM3HU 4YeJIOBEKAa. XUMMHS U 3I0pOBbE. be3onmacHoe MCIOJIb30BAHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas momouls mpu XUMHUYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  IpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromierd cpensl [1/IK. Ponp XuMun B petieHNH 3KOJIOTHUECKUX MPOOIeM.
[TpupoaHble MCTOYHHUKH YIIIEBOJOPOJOB (Yrosib, MPHUPOJIHBIA ra3, HedTb),

MPOJIYKTHI UX TIEPEPaOOTKU, UX POJIb B OBITY U MPOMBIIILICHHOCTH

4.3

XHUMHUYECKUM OKCIICPUMCHT: U3YUCHUC O6p8.31_IOB MaTcpHraIoB (CTCKHO, CIIJIaBbI

METaJIJIOB, IOJTUMEPHBIE MaTepUAJIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHHUA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTebHOI
NMPOrpaMMbl OCHOBHOI'0 00111ero oopa3zoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TI03HABAEMOCTH SIBIICHUH NPUPOABI, MOHUMAaHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XMMHMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIed KyJabTyphl M IPaKTUYECKOU
JEeSATEIbHOCTH YeJIOBEeKa B YCIOBHMAX COBPEMEHHOIo OOIIEeCTBa;

IMOHUMAaHHEC MCCTAa XUMUHU CPCAU NPYTIUX CCTCCTBCHHBIX HAYK

12

O HAYYHbIX MCETOJAX IO3HAHUSA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHUSA
XUMHUYCCKHUX peaKHHﬁ; YMCHHUEC HCIIOJBb30BATh MOACIHN JJIA

00BACHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

13

0 cdepax mpodecCHOHATBHON JEATEIHHOCTH, CBSI3aHHBIX ¢ XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JIOCTH)KEHHUSAX
XUMHUYECKOW HAyKH, YTO TIO3BOJUT OOYYAIOIIMMCS PacCMaTPUBATH
XUMHIO Kak cepy cBoeit Oyayiieit mpodheccnoHanbHON 1eITeIbHOCTH
U clenaTb OCO3HAHHBIM BBIOOP XMMHUHU Kak MPO(UIBLHOTO IMpeaMera

IIpH TIepeX0/ie Ha YPOBEHb CPEIHEro 00IIero 00pa3oBaHus

Brnanenue cucreMold XUMWYECKHX 3HAHUM M yYMEHHE IPUMEHSATh

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpPas BKJIKOYACT:

2.1

BaXXHEHIINEe XWMHYECKHE TTOHATHUS: XHUMHYECKHH DJIEMCHT, aToOM,
MOJIEKYJIA, BEILECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTEJIbHbIE aTOMHAs W MOJEKYJspHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBII
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb (CpPEeaHssl), XUMHUYEcKas
peakuus, peakUUd COEOUHEHMsS, DPEAKLUH pa3JIOoKEHHUsS, peaKLuu
3aMelIeHMs], peakluu oOMeHa, TermjaoBoH 3((EeKT peakiuu, 3K30- U
AHAOTEPMHUUYECKUE PEAKLIUU, PAaCTBOp, MaccoBas J0JII XMUMHUYECKOTO
3JIEMEHTAa B COEUHEHNH, MacCOBasi OJIS U MPOLIEHTHAs KOHLEHTPALUS

BCIIICCTBA B paCTBOPC, AAPO aTOMA, 3H€KTp0HHBII71 clioit aToMa, aTOMHas




opbutanb, paadyc aroMma, BaJEHTHOCTb, CTEMEHb OKHUCIICHUS,
XUMHUYECKAs CB3b, MIEKTPOOTPULATEILHOCTD, ITOJISIPHAS U HENOJIIpHAst
KOBaJCHTHAas  CBS3b, MOHHAs CBsA3b, METAJUIMYECKas  CBs3b,
KpUCTAJITIMYECKasi pemérka (aTOMHas, WOHHAs, MeTaJlJIM4ecKas,
MOJIEKYJISIpHAsi), NOH, KaTUOH, QHHOH, 3JEKTPOJUT U HEIIEKTPOJIUT,
AIIEKTPOJIUTUYECKAsT JUCCOLMAIMS, pPEaKIWd MOHHOrO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMH,  OKUCIHUTEIb U
BOCCTAHOBUTENb, OKUCICHHME U  BOCCTAHOBJICHHME, JJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE PEAKIMH,
CKOpPOCTb XMMHUYECKOM peakumu, Karanusartop, I[IJIK, kopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XWMHHU: 3aKOH COXPAaHCHUSA MACCHI,
HepI/IO,Z[I/I‘ICCKI/Iﬁ 3aKOH I[I/I MeHﬂeneeBa, 3aKOH IIOCTOsAHCTBA

COCTaBa, 3aKOH ABOraapo

2.3

TEOpUHU XUMUHU: ATOMHO-MOJIEKYJIIpHast Teopus, Teopus

BHGKTPOHHTHHGCKOﬁ Jucconuranumn

Biianenne ocHOBaMHU XMMHYECKOM I'PAMOTHOCTH, BKITFOUYAOILICH

3.1

YMEHHE NPaBUIIbHO UCIOJIB30BaTh N3YUYEHHBIE BEILIECTBA U MaTepUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YAOOPEHHs, METaljibl U CIUIaBBl,
HOPOAYKTBHl TepepadOTKU NPUPOAHBIX HCTOYHHUKOB YIJIEBOJIOPOJIOB
(yrnsi, mpupoAHOro Trasza, HePTH) B OBITY, CEIbCKOM XO3iHCTBE, Ha
IPOM3BOJICTBE M NMOHMMaHME 3HAYECHHUs >KUPOB, OEJIKOB, YIJIEBOJIOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHHE MPOTHO3UPOBAThH BIUSHUE BELLECTB

U XUMHUYCCKUX NPOLECCOB HAa OPraHU3M YCJIOBCKAa M OKPYXKAIOIIYIO

IPUPOIHYIO CPENY

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHUYCCKUC 3HAHHUA CO 3HAHUAMH APYTrUxX

y‘-IC6HLIX npeaMETOB

3.3

HaJIMYUe ONbITa pabOoThl C Pa3IUYHBIMU MCTOYHUKAMH HH(OpMarun
M0 XUMHUM (Hay4yHass M Hay4dyHO-TIOMYJSpHAas JUTepaTypa, CIOBapH,

CIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/HO O BE€HICCTBAX, HX
MMpEeBpalICHUAX n MMPAKTUICCKOM MPUMCHCHUUN )51 YMCHUC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-1'IO3HaBaTCJIBHBIX 3aaad

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHMHOI'O arrmapara ¥ CHMBOJHUYECKOI'O

A3bIKa XUMHH OJI1 COCTAaBJICHHUA q)OpMYJ'I HCOPraHMYCCKUX BCHICCTB,




YpPaBHEHMM  XMMHMYECKUX  pPEaKLMi;  OCHOBAMU  XHUMHUYECKOU

HomeHksatypbl (IUPAC u TpuBHaibHON)

YMeHue oOBSACHATH CBsI3b MOJOXKEHHS 3jeMeHTa B Ilepmomuueckoii

CUCTCMC C YHCIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsn sjapa, oOiiee 4Yucio
AJIGKTPOHOB), PACHPEICICHUEM JJCKTPOHOB IO HSHEPreTUYCCKUM
YPOBHSIM aTOMOB TE€PBBIX TPEX MEPHUOAO0B, KAIHSI M KAJIBIIUS
[IpencraBienue O  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIHHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuonnueckoid cucteme (B MajblX MEpUOJAX U  TJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aToMa
7 YMeHue KinaccupuIpoBarh:
7.1 XUMHYECKHE JIIEMCHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHUE PEAKITUH
8 YMeHHe onpeaesTh:
81 BaJICHTHOCTh W CTCIICHb OKHCIICHUS XUMHUYCCKHX DJIEMEHTOB, 3apsil
' HOHA
8.9 BHJ] XHMHUYECKOW CBSI3M W TUN KPUCTAUITMYECKOH CTPYKTYpHI B
' COETMHEHHUIX
8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKMCIIMTENh U BOCCTAHOBUTEIID
9 YMeHue xapakTepu3oBaTh PU3NYECKUE U XUMUUYECKUE CBOICTBA:
MIPOCTHIX BEMIECTB (KHUCJIOPOJ, O30H, BOJOPO, rpadut, amMas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUM, KalHWii, MarHHA,
KaJIbIIMH, aJTFOMUHHM, KEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PACTBOPOB (BOJA,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI W THIPOKCHJIBI
9.9 metaioB [-IIA rpynn, amomunus, meau (II), umaka, xenesa (II u
' 1), okcunpr yrnepoaa (I u 1V), kpemuaus (IV), azora u pocdopa (111
u V), cepot (IV u VI), cepuucras, cepHas, a30THUCTas, a30THasd,
dbocdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)
9.3 MPOTHO3MPOBaTh M XapaKTepU30BaTh  CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT UX COCTaBa U CTPOCHHA, IPUMCHCHHUC BCIUICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTbB ITPOTCKaHUA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B pa3JIMYHBIX YCIIOBHUAX

VYMeHue cocTaBlIsTh MOJICKYJISIPHBIC 1 HOHHBIC YPaBHCHUA peaKHI/Iﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTO 0OMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUi
103 WDUTIOCTPUPYIOIIUX ~ XMMHYECKHE CBOMCTBA HM3YYEHHBIX KIIACCOB
' (Tpyrim) HeOpraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TCHETUYECKYIO B3aHMOCBSI3b MKy HUMHU
11 YMeHue BBIYUCIATH (MIPOBOJUTH PACUEThI):
111 OTHOCHUTEJIGHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIIECTB,
' MaCCOBYIO JIOJK0 XUMHUYECKOTO JIEMEHTA B COCTUHCHUH
11.2 MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM Ir'a30B
114 M0 YpaBHCHHUSAM XHMHYECKUX PpEaKIHA W HAXOIUTh KOJIUICCTBO
' BEIECTBa, 00BEM M MAaCCy PEareHTOB WIIH MPOTYKTOB PEaKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAay4YHOro To3HaHus  (HaOIIOIEHHE,
121 HU3MEpEeHHE, IKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU U3YUCHUH BEIICCTB U
' XUMHUYECKUX SIBICHUH; yMeHue copMyaupoBaTh MpodieMy U
MIPEIUIOKUTH IYTH €€ pereHuUs
19 Oe3omacHOi paboOThl C XUMHYECKMMH BEIIECTBAMHU, XHUMHUYECKOU
' MoCcyA0H U Tab0paTopHBIM 000PYAOBaHHEM
MpaBUjIaMu 0€30MacHOTO OOpaIeHus C BEIECTBAMH, UCTIOIb3yeMbIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKeHUS
123 3I0pPOBbSI U OKPYKAIOIIEH MPHUPOAHON Cpensl; MOHUMaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI OMPEICIIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHUS M TPEIOTBPAIICHUS HX BPEIHOTO
BO3JEICTBUS
13 Hannuue mpakTUuecKWX HABBHIKOB IJIAHHPOBAHUS M OCYIIECTBICHUS
CIETYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
. U3yUYeHHE M ONMCaHue (PU3NYECKUX CBOMCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/I‘-ICCKI/IMI/I n XUMHNYCCKUMHU SIBJICHUAMMU, OIIBITHI,




WJUTFOCTPUPYIOLIME IIPU3HAKY ITPOTEKAHUA XUMUYECKUX PEaKLUi

13.2

M3Yy4eHHE CIIOCOO0B pa3ieNieHus cMeceit

13.3

IMOJIY4YEHHUE KHUCIIOpoada W H3YYCHHE €TI0 CBOﬁCTB; IMOJTY4YCHHUC
BOOOpPOJa U U3YUYCHHUEC €TI0 CBOﬁCTB; IMOJIYYCHHEC YTJICKHUCIIOIO rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAKa U U3YUCHUC CT'O CBOMCTB

13.4

MPUTOTOBJICHHE PAcCTBOPOB C OMNpeAeiCHHOM MaccoBoW  Aonei

PacTBOPEHHOTO BELIECTBA

135

[IpUMEHEHHE WHAUKATOPOB (;maxmyca, METHUJIOpaHKa u
¢denondranenna) s ONpeAeTCHUs XapaKTepa CpeAbl B PacTBOPAxX

KHCJIOT 1 IJ.[CJ'IO‘ICIZ

13.6

UCCJIEOBAHME U ONUCAaHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB; M3YYEHUE B3aUMOJICVCTBUS KUCIIOT C METAJIAMMU,
OKCHJAaMU  METauIOB,  PAacTBOPUMBIMM U HEPaCTBOPUMBIMU
OCHOBAaHMSIMH, COJISIMH; I[IOJyYEHUE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHME OJHOIO MeTajula JpyrMM M3  pacTBOpa  COJIH;
ucciie[oBaHre aM(OTEPHBIX CBONCTB THAPOKCHUIOB AaTIOMUHUS U

OUHKa

13.7

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a4a4 [0 TEMaM: «OCHOBHBIE KIIACCHI
HCOPraHNn4CCKuX COG}IHHCHHﬁ»; «3J’I€K'I”pOJ'II/ITI/IT-I€CKa$I
JAUCCOLIM AL, «BaxkHelnmye HeMeTaaabl M HX COCAUHCHUA,

«Baxxgeinme MeTauIbl U UX COEIUHEHUS))

13.8

XUMHUYECKUE  OKCIEPUMEHTBHI,  WUIIOCTPUPYIOLIUE  MPU3HAKH
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC pPEaKIUd Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaxX HOHBL XJIOPHI-, OpOMUI-,
wonua-, cyiaedar-, ¢ocdar-, kapOoHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MarHusi, KalabIl¥s, alFOMUHUSA,

xenesa (2+) u xkenesa (3+), meau (2+), nuHKa

14

VYMmenue:

14.1

NpeACTaBIIAATE  PE3YyJIbTATBl  SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCiIbCTB, Fpa(l)I/IKOB n Ta6J'II/II_I U BBIBJITH SMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCKIY PCaJIbHO Ha6J'IIOI[aCMBIMI/I XUMHWYCCKUMHU
SABJICHUSAMMU U IpOoHECCaMU, MPOUCXOAAIIINMU B MaKPO- U MUKPOMHUPCE,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsi BEIICCTB




HEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 [IepBoHAYAIbHBIE XUMUYECKHUE TIOHATHS
11 Yucteie BeniectBa u cmecu. CriocoObl pa3zesieHus cMeceit
12 ATOMBI W MOJIEKYJIBl. XUMHUYECKHE 3JeMeHThl. CHMBOJBI XUMHYECKHX
' 31eMeHTOB. [IpocThie U CI0KHbIE BEIIECTBA.
13 Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMUYECKHUX 31eMeHTOB. CTereHb
' OKHCIIEHUS
3aKOH TIOCTOSIHCTBAa cocTaBa BemliecTB. OTHOCHTENbHAs aTOMHas —Macca.
14 OTtHOcuTeNBHAs MOJIEKYJIIpHAs Macca. MaccoBasi 10J11 XUMHUYECKOTO AJIeMEHTa
B COCJIMHEHUU
15 KomnyectBo BemectBa. Mosib. MossipHas Macca. MoussipHbIE 00bEM Ta30B.
' B3aumocBs3b KOJIMUECTBa, MAaCChl M YHCJIA CTPYKTYPHBIX €IMHUI BEILIECTBA
16 ®u3nueckue U XUMHYECKHUE SBICHMS. XUMHUYECKas peakiuss U €€ MPU3HAKH.
' 3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMHUECKUE YPABHEHUS
5 Ilepuoauueckuii 3axkoH W Ilepuonnueckas cucTEMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepnoanueckuii 3akoH. Ilepuoauueckas cucrema XuMHIECKUX demMeHToB J[. 1.
2.1 Menneneesa. [lepuoast u rpynnel. @U3NYECKHUI CMBICIT MTOPSAKOBOIO HOMEpA,
HOMEPOB IEPUOJIa U TPYIIIBI AJIEMEHTA
Crpoenue aromoB. CoctaB aToMHBIX snuep. M3orombl. DnektpoHsl. CTpoeHue
2.2 DIIEKTPOHHBIX ~ 000Mouek aTtoMoB TmepBbiXx 20 XMMHUYECKHX DJIEMEHTOB
ITepuoanueckoit cucremsl [[.11. Menneneesa
3aKOHOMEPHOCTU B MU3MEHEHUU CBOMCTB XMMUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kalus, Kaiublus (paguyca aTOMOB, DJIEKTPOOTPULIATENBHOCTH,
2.3 METAIMYECKMX W HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIUWHEHUH B
COOTBETCTBUU C IIOJIOKEHHUEM »dJIeMeHTOB B llepmoamyeckoir cucreme u
CTPOEHUEM MX aTOMOB
3 Crpoenue BeniecTsa
Xumuueckass cBs3b. KoBasieHTHass (TMOJMsipHAs W HETMOJISIpHAsi)  CBSI3b.
3.1 DNEKTPOOTPULIATENIBHOCTh XUMHUYECKHX  3JIeMEHTOB.  MoHHas  CBs3b.

Merannuueckas cBSI3b




3.2

Tunbl KpPUCTAUIMYECKUX  pEmIETOK (aToMHasi, HWOHHAs, METaJUIMYecKas),
3aBUCHUMOCTh CBOICTB BEIECTBA OT THUIA KPUCTALIMYECKON PEIIETKH M BUJA

XAMHUYECKON CBA3U

Baxuneimme NpEACTAaBUTCIIM HCOPraHUYCCKHUX BCHICCTB. Hemeramner m nx

COCAMHECHUS. MeTamisl ¥ UX COCIMHCHUA

41

Knaccudukanms u HOMEHKJIATypa HEOPraHHYECKHMX COCAMHEHHUH: OKCHIOB
(comeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amM(OoTepHBIC) u
HecosieoOpas3ylommye; OCHOBAHWHM (IIET0YM W HEpacCTBOPUMBIE OCHOBAHHSA);
KUCJIOT  (KHCIOPOJACOAEpKAIlMe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEITHUX U KUCIIBIX )

4.2

dusnyeckue MW XUMHYECKHE CBOMCTBa IIPOCTBHIX  BCIICCTB-HCMCTAJIJIOB!

BOJIOPOJIa, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

duznyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIUTUA,
HaTpuA, Kajiud, Marovud U KajlbLusl, aJllOMUHUSA, KEIIC3a. BHCKTPOXHMI/I‘ICCKI/IP'I

PAI HAIIPSKEHUN METaJIOB

4.4

dusznyeckue 1 XMMHYSCKHE CBOMCTBA BOAOPOIHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPO/IA, AMMHUAKA

4.5

dusznyeckue U XUMHUYECKHE CBOWCTBAa OKCHIOB Hemetawios: cepsl (IV, VI),
asora(Il, 1V, V), docdopa(lll, V), yraepoaa(ll, 1V), kpemuus(IV). Tlonyyenue

OKCHJOB HEMCTAJIJIOB

4.6

Xumuyeckue cBoiictBa okcuaoB: metamuioB |A—IIA rpynm, uunka, menu(Il) u

xenesa(ll, 11). [TonydeHne OKCHIOB METAIIIOB

4.7

XUMHUECKUE CBOMCTBAa OCHOBAHUN U aM(OTEpHBIX THAPOKCHIOB (Ha MpUMeEpe
THJIPOKCUIIOB — aTIOMHHMS, Kene3a, LuHKa). [lomyuyeHne oOcHOBaHMM U

aM(OTEPHBIX THAPOKCHUIOB

4.8

OO0me XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XAMHYECKHE CBOMCTBA KOHLUEHTPUPOBAHHOM CEPHOM M a30THOW KHUCIOT.

[Tony4yenue kucnor

49

OO6ure xuMU4ecKrue CBOMCTBa cpeHux coiiell. [lonyuenue coneit

4.10

HOJ'IyLICHI/IC, CO6I/IpaHI/IC, pacnmo3dHaBaHUC BOAOPOAA, KHCJIOPOJa, aMMHAKa,

YIJICKUCIIOTO r'a3a B J'Ia60paT0pI/II/I

411

[Monmyyenne ammmaka, CEpHOM M a30THOW KHUCJIOT B MPOMBINUIEHHOCTH. OO1me

CHOCOOBI MOTYYEHUS] METAJLIOB




4.12

I'enetnueckas cBa3b MCKAY KJIaCCaMH HCOPTraHNYCCKUX COeI[I/IHeHI/II\/JI

Xumudgeckue pC€aKkunun

5.1

Knaccudukarnust XuMHUYECKHX PEakLUi 0 pa3IndHbIM IIPU3HAKAM: [0 YUCITY U
COCTaBy YYAaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(¢ekTy, Imo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

TennoBoii 3G HeKT XUMUIECKON peakinK, TEPMOXUMUUYECKHE YpaBHEHUSA. DK30-

Y DHJI0TEPMUYECKUE peakIuU. TepMOXUMUYECKHE YPAaBHEHUS

5.3

OKHUCIUTENbHOBOCCTAHOBUTENBHBIE peakuui. OKHCIUTENN U BOCCTAaHOBUTEINH.
[Ipoueccbl  oOkMciaeHHS W BOCCTAHOBIEHMS.  OJIEKTPOHHBIM  OajlaHC

OKHCIUTEILHOBOCCTAHOBUTEILHOM pCaKknuu

5.4

TeopI/m BHGKTpOHHTquCKOﬁ Jucconnuanuu. KaTI/IOHLI, AHHUOHBI. BJIGKTPOJII/ITLI n

HEOJICKTPOJIMTLI. CuibHbBIE U clTa0bIe QJICKTPOJIUTHI. CreneHb Jucconuanumu

5.5

Peakuuu noHHOTO obMeHa. YciaoBHs IMPOTCKAHUA peaKuHﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE Y COKPAIEHHBIE HOHHBIE YPAaBHEHHUsI peaKLui

XuMus u OKpYyzKaroias cpeaa

6.1

BemectBa u MaTcprajibl B MMOBCEIHEBHOM JKM3HM 4YeloBeka. be3zomacHoe
HUCIIOJB30BaHHUEC BCIICCTB W XHMHUYCCKHUX peaKI_II/Iﬁ B J'Ia60paT0pI/II/I 151 6BITy.

HepBaﬁ NoMoIub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpyXKarolied cpenpl  (KHCIOTHBIE — JIOXKIM,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpPEeAOTBPALICHUS
[Ipenenvnas nonmyctumass koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pELICHUH 53KOJOIMYECKMX MpoOsieM. VYCUJIeHHE MapHUKOBOTO 3¢deKra,

paspylieHrue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaeposa, KpeMHHUSI U UX COCIUHEHUN B
ObITY, MEAWLUHE, TPOMBIIUIEHHOCTH U CelbCKOM xo3siictBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIJIEHHOCTH UX coelnHeHul. [IoHsATHE 0 KOPPO3UH METANIIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpuposnHble HMCTOYHUKH YIJIEBOJAOPOAOB (yroyib, MPUPOAHBIA Ta3, HePTh),

MPOIYKTHI X TiepepaboTKu (OEH3HMH), UX POJIb B OBITY U IPOMBIIIUIEHHOCTH

6.5

HCpBOHaan'ILHLIC MOHATHS 00 OpTraHUYCCKUX BCIICCTBAX KaK O COCAWHCHUAX
yriepoaa (MeTaH, OTaH, 3THUJICH, alICTHUJICH, 9TAHOJI, INIMICPHUH, YKCYCHAA KI/ICHOTa).
IToHsTHE O OMOJIOTHYECKH BayKHBIX BCIICCTBAX: KHUpaAX, 6em<ax, YriieBoJax — U UxX

POJIHA B JKMU3HU YCTIOBCKA




Pacuyérrr:

7.1 o opMysiaMm XUMHUYECKUX COCTUHEHUI
1.2 Macchl (MacCcoBOM) JI0JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM ypaBHEHUSIM
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