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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O 00IIIero 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepaabHON pabodeil mporpaMMbl
BOCITUTAHUA U C YUYETOM KOHIICTIIIUY MPENoAaBaHusl y4eOHOTO MpeaMeTa « XUuMUsD)
B 00pa3oBaTeNbHBIX Opranu3aiusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHUE O IeNAX, OOIIe cTpaTeruu
oOy4eHusi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIUXCA CPEACTBAMHU yueOHOTO
peaIMeTa, YCTAHABJIUBAET 00s13aTeNbHOE IIPEAMETHOE COJZIEp)KaHHUE,
IPEAYCMATPUBAET PACHpPENCIECHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHE I10
pasienaM M TeMaM IMpPOrpaMMbl IO XUMHUH, ONPEAENSAET KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMs, PEKOMEHAYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMHUU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4EOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTE  O00yyaroluxcsi, OINpeAeNseT BO3MOXXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHMIA K
pe3yJibTatamM 00y4eHHs] XUMUU Ha YPOBHE 1I€JIeH U3yUeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEJIbHON JIEATETbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHUWE XUMHUHM CIY>XKUT OCHOBOM it (OPMUpPOBAHHUS MHPOBO33PEHUS
00yyJaroIierocs, ero MpejacTaBICHU 0 MaTepuaJbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UTparoT (GOopMUpPYEMble XHMHUEW MPEJCTABICHUS O B3aMMOIPEBPAIICHUSX
SHEPTUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHUSI UYEJIOBEUYECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET  pealu3allud  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTUS U
dbopMUpOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  y4eOHOW JIeSITeNbHOCTH,
OKCIIEPUMEHTALHBIX W HCCIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIeSITENHLHOCTH;

3HAKOMHUT CO CIenu(pUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €UHCTBO MPUPOABI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroIINXCs;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTMYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

JlanHble HampaBiieHUs B OOyYE€HUM XHMHUU 0OecnedyMBaroTCs Creuu(pukon
colepkaHusi  y4eOHOro TMpeAMeTa, KOTOpBIM  sBIAETCA  MEJaroruyecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00II€ro 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYarOIIMMHUCS CHUCTEMBbl MEPBOHAYAJIbHBIX MOHATHH XWMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHU W HEKOTOPbIX OTIEIbHBIX 3HAUMMBIX [OHSATUH
OpraHNYeCKON XUMHH.

CtpyKkTypa cojepaHHUsl MporpaMMbl 10 XUMHUHU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIaIbIBA€TCA M3 CHUCTEMBI
HNOHSATUH O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIBHOIO PA3BUTHUS 3HAHUII HA OCHOBE TEOPETHYECKHUX IPEACTABICHUIM
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kKak OCHOBHOT'O 3aKOHA XHUMUH;

— YUYEHHUs O CTPOEHUM aTOMa U XUMUYECKOH CBS3H;

— TpeacTaBIeHU 00 BIEKTPOJUTUYECKOM OHUCCOLUMAalMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHMS PpPacCMAaTPUBAIOTCS HA OCHOBE JMIIMPUYECKH
HOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJAHOIO
YPOBHS K JpyromMy, BBIIOJHSS (QYHKUUHM OOBACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHUYECKOTO NMPUMEHEHUSI U MOIYyUYEHUs
U3Y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XHUMHUHA  CHOCOOCTBYET  (OPMHUPOBAHUIO
IPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW MpHUPOIbI, LIEHHOCTHOIO OTHOLIEHUS K HAay4YHOMY 3HAHHMIO U
METOJaM IIO3HaHUs B Hayke. V3yueHue XUMHH NPOUCXOIUT C IMPUBICYCHUEM
3HAHUM W3 paHee H3YyYEHHBIX Y4YEOHBIX NpeaMeToB: «OKpyXaromuil Mup»,
«buoinorus. 5-7 xiacce» u «Pusuka. 7 Kinacey.

IIpy wu3yyeHHH XUMUU [POUCXOIUT (HOPMHUpPOBAHME 3HAHUH OCHOB
XUMHYECKON HAyKH KakK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEeATENbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XMMHUYECKHX
3HAHUW — BaKHEHIINX (DAaKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,
JOCTYIHBIX O00OOIIEHUN MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
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OpUOOIIEHUH K HAy4YHbIM METOJaM II0O3HAaHUS TMPH M3YYEHHUU BEIIECTB U
XUMHYECKHUX PEaKIHid, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUHA U
UX T[PUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOW M Yy4EOHO-UCCIEN0BATEIbCKON
JeSTEILHOCTH, OCBOCHUM NpaBUJI 0OE€30MacHOrO OOpallleHusi C BEIIEeCTBAMHU B
ITIOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOrO OOILIEro 0Opa3oBaHUsl BAKHOE
3HauY€HUE MPUOOPENH TaKue 1eNIU, KaK:

— (GOpMUPOBAHHE WHTEIJIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPUHATHIO PEIICHUH,
CIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBHUSM KU3HH;

—  HampaBJIEHHOCTh OOy4YeHUss Ha CHCTeMaTH4eckoe MpuoOlleHne
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHON JEATEIbHOCTH, HayYHBIM
METOJaM TO3HaHUS, (POPMUPYIOMIMM MOTHBAIIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCiIoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00yYatOIUMUCS
OIbITa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHUS M CaMOIO3HAHMSI, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE s
pa3IMYHBIX BUOB JICATEIBHOCTH;

— (opmupoBanue oOmEeH (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHMH OOBSACHATP U OLEHUBATh SIBJICHUSA
OKpY’KaIOIIEer0 MHpa, WCIONb3YysS 3HAHUSA W OIBIT, MOJYYCHHBIE MPU H3yUYECHUU
XUMHH, TPUMEHITh WX TPU PEHICHHH MpoOJieM B TOBCEIHEBHON JKHU3HH U
TPYZIOBOM J€STEIIbHOCTH;

— (QopmupoBaHue y OOydaroUIMXCd T'yMaHUCTHUYECKUX OTHOIIEHU,
NOHMMAaHUA LEHHOCTH XUMHYECKUX 3HAaHUU Ui BBIPAOOTKH HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATENBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOUIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOEHHUS OOILEYEIOBEUYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NpO(uIis M HANpPaBIEHHOCTH JaJbHEUIIEro
oOyueHus.

OOmiee YMCIO YaCOB, OTBEAEHHBIX JUISI W3YYCHHUS XHUMHH Ha YpOBHE
OCHOBHOTO 0011eT0 00pazoBanwms, coctaBiseT 136 gacoB: B 8 kimacce — 68 gacos (2
gaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHava/ibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemiectBa. Du3myeckue CBOKWCTBA BEUIECTB. ATIPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOnax Mo3HaHUs B XUMHUHU. UUCTBIE BEHIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI M MOJEKYJIbl. XHMHUYECKHE dJIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumudaeckass (Gopmyna. BaneHTHOCTHP aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKOH TIIOCTOSHCTBAa cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OtHocuTenbHas MOJEKyJsIpHas macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo BemecTBa. Monb. MonsipHas macca. B3auMoCBsI3b KOJMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHUN.

du3nyecKue U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peakius U €€ NpU3HaKU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccubukarms
XUMUYECKUX pPEeaKuil (COeTMHEHNUs, Pa3I0KEHHUs], 3aMEILICHHs], OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOTHl B JTA0OpaTOpUH U
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM 000PYAOBAaHUEM, U3YUCHUE U OMUCAHUE
bu3uYeCKUX CBOWCTB O0pa3lloB HEOPraHWYECKUX BEIECTB, HAOJIOJACHUE
¢usnueckux (IMJIaBjeHUE BOCKa, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHAEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAJIMBaHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SIBIICHUM, HAOII0ICHUE U
ONMMCaHUE MPU3HAKOB MPOTEKAHMUSI XUMHYECKUX peakiuil (pas3ioxeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBrE kee3a ¢ pactBopoM cosd meau (1),
U3Yy4YeHHE CIOCOOOB Pa3eNIeHHs] CMECEil: ¢ MOMOILBI0 MarHuTa, (PUIBTPOBAHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeIeHUE OYUCTKH MOBAPEHHOU
comv, HaONMIOJeHWEe U  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

Baxueimue npeacTaBuTe, M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopox — aneMeHT M IpocToe
BemecTBO. HaxoknmeHune kucimopoma B Tpupojae, (U3MYECKHE U XUMHYECCKUE
cBoiictBa (peakuuu ropeHus). Okcuabl. [lpumenenue kuciopoaa. CrnocoObl
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MOJIYYCHHUST KUCTopoAa B J1abOpaTopuud W TPOMBIIUICHHOCTH. Kpyrosopor
KHciopozaa B mpupoae. O30H — autoTponHas MOAU(PUKALNS KUCIOPOIaA.

TenmoBoit >((PEeKT XUMUUECKON peakiUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TONIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOTr0 3 (exTa, pazpyiieHue 030HOBOTO CJIOSI.

Bomopon — »memeHT M mpocTtoe BewmecTBo. Haxoxaenue Boaopona B
npupojae, GuU3MYECKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4deHus. Kuciorsl u comnu.

MonsipHbIii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHCHHSIM.

dusnueckue CBOWCTBA BOAbl. Boma kak pactBopurtenb. PacTBopsl.
HacellieHHbIE M HEHACBHIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10415 BellleCTBa B pacTBOpE. XMMHUUECKHE CBOMCTBA BOAbl. OCHOBAHUS.
Posie pacTBOpOB B mpupoje M B KHU3HU 4enoBeKka. KpyroBopor BoAbl B mpUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{(pOTEpHbIE) U
HecosneoOpasyronme. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. DPU3NUECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. HoMenknatypa kuciaor. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[TosmmyyeHnne Kucnor.

Comun. Homenknarypa coneil. @uznyeckrue U XMMUYECKUE CBOICTBA COJIEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuii IKCnepumenm:

KA4YE€CTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yX€E, ITOJTyYCHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpPOJAA, HAOJII0JEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpPEeKpalieHusl TOpeHHs (MmoXapa), O3HAKOMJIEHWe C oOpasllaMh OKCHIIOB U
OTMUCAaHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHUE, pACIO3HABAHUE M H3Yy4YCHUE
CBOWCTB BOjiopojia (TopeHue), B3aumoJeiictBue Bojgopona ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOCHHOCTEM PACTBOPEHMS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, IPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHOMN
MacCOBOM J0JIEl pacTBOPEHHOIO BEILIECTBA, B3aWMOJICUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),
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UCCIIEIOBAaHUE O0O0pa3lloB HEOPraHWYECKUX BEIIECTB PA3NUYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzyuyeHue B3aumozeiicTBusa okcuga menu (ll) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIOT C MeTajulaMHd, pPeakUWil HEeUTpaln3aluy, IMOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHMM, BBITECHEHHME OJHOIO MeTajla IPYyTMM U3 pacTBOpa COJM, pElICHUE
OKCIEPUMEHTAIBHBIX 3aJa4 Mo Teme «BaxkHeNmMe KIacchl HEOPraHWYECKHUX
COCIMHEHUN.

Hepuoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasl CBS3b.
OKHCIMTETbHO-BOCCTAHOBHUTEIbHbIC PEAKIMHU

[lepBble MOMNBITKM KiIacCUPUKAMKA XUMHUUYECKHX 3JeMeHTOB. [loHsitue o
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE M IIEJOYHO3EMEIBHBIE METAJLIBL,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIEC OKCUIBI
U TUAPOKCHUJIBL.

[Tepuoauueckuit 3akoH. [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  Koporkomepuomnas W JJIUHHONEpHOAHAs  (HOPMBI
[lepnoguueckoit cucteMsl xuMuueckux anemeHToB /. Y. Menneneesa. [leprnonsl
u rpynnbl. DPusnyeckuil CMBICI NOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUoOaa HU
TPYIIBI DJIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB IMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
ITepuoanueckonr cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoint cucreme /. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEpruoaam.

3nauenue [lepunoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB ISl pPa3BUTHS HAayku W npakTuku. . . MenpeneeB — yd€HbIM U
IPaKIaHUH.

Xumuueckass cBs3b. KoBajieHTHass (moJsipHass M HEMOJISIPHAs) CBSA3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucieHusi.  OKHCIATEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Ipoueccol OKuCAEHUS U BOCCTAHOBIIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe oOpas3loB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LHMHKA C PAacTBOPAMHU KHUCJIOT M WIEIOYEH, IPOBEIECHUE OIIBITOB,
WUTKOCTPUPYIOIIUX — NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIAN
(ropeHue, peakliiy pa3yioKeHHs], COEUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU M3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTECTBEHHO-HAy4YHOI'O ITUKJIA.

OOmre ecTeCTBeHHO-HAYyYHbBIC TMOHATHS: HAY4YHBIN (hakT, TUIIOTE3a, TCOPHUS,
3aKOH, aHaJIW3, CHUHTE3, Kiaccudukamus, NEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusnka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWTPOH, HOH, HYKIHU]I,
W30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYyJa, AJICKTPUUYSCKUN 3apsl, BEIISCTBO, TEJO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEpPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdhepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAs] peaKuusi

[lepnoanueckuit 3akoH. [leprnognyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CtpoeHue aTromMoOB. 3aKOHOMEPHOCTM B M3MEHEHUU CBOWCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajlus, KaJlblUsi M UX
COCIMHEHU B COOTBETCTBHM C IIOJIO)KEHHEM »HJIEMEHTOB B Ilepuonnyeckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTATUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss m1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHYCCKUE
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEJIMHEHUI, TeHETUYECKas CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanuss XuMuaecKux peakifii o pa3IundHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOUIMX B pEAKIUHU BELIECTB, MO TemiaoBomy 3ddexry, mno
W3MEHEHUIO CTENEeHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, IO OOpaTHUMOCTH, IO
YY4aCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKUEC
YPaBHEHHSL.

[TonsiTie o ckopoctu xumMuueckoil peakiuu. [loHsitTue 00 00OpaTUMBIX H
HEOOPATHUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTEHHBIX M IeTepPOTeHHBIX
peakuusax. llonarue o karanmmse. [lonsTue 0 xumuyeckom paBHoBecuu. MakTopsl,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIMHA M IOJ0XKEHUE XUMHUYECKOIO
paBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ pEaKIMK,  AJICKTPOHHBIM  OaslaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocrtaBiieHue ypaBHEHUM
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OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIHM C  HMCIIOJIB30BAHMEM  METOJA
AJIEKTPOHHOrO OajnaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMCCOLMALMU BEMIECTB C PA3JIMYHBIMA BUJIAMU
xumMudeckon cBszu. CreneHs aucconnanuu. CUIbHBIC U CIA0bIE JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y ciioBUs IPOTEKAHUSI peaklMii MIOHHOTO 0OMEHa,
NOJIHBIE M COKpalI€HHbIE HWOHHBIE YypaBHEHHUs peakiuil. CBoOWCTBa KHUCIOT,
OCHOBaHMM W COJEH B CBETE€ TMPEJACTaBIEHUNH 00 IIEKTPOIUTUUYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COTICH.

Xumuueckuu IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEIIECTB — METAIJIOB W HEeMeTasioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xopuma Hatpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKInu
OT BO3JICUCTBUS paA3IUUHBIX (DAaKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOTHOCTH
pacTBOpOB BEHIECTB, MpolLEecca AUCCOUMALNM KHCIOT, WLIEI0Yed M COoJel
(BOBMOKHO  HCTOJB30BAHME BHUACO MaTEPHANIOB), IMPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiuu paszioKEeHHs, COSTUHEHHU), PACITIO3HABAHWE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass XapakTepucThka rajaoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HAa MPUMEPE  XJoOpa
(B3aUMOJICHICTBME C MeETaJlaMd, HEMeTaJJlaMH, Ilejo4aMu). XJIOPOBOJOPOI.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, MpUMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HA OPraHM3M YeJOBeKa. BaxkHeWlmme XJIOopuabl U UX
Hax0XJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTerneHn OokucieHus. CTpoeHne W (PU3NUECKHe CBONCTBA
MPOCTBIX BEHIECTB — KUCIOPOJIa U CePhbl. AJIIOTPOIHBIE MOAU(PUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa ceprl. CepoBOmOpOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, @u3nueckue M XHUMHYECKHE CBOMCTBa (00mIME Kak
OPEACTaBUTEN KJacca KHUCIOT W cheuupuyeckue). XHUMUYECKHE peaKIuH,
JeXalle B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMYYEHUSI CEpHOM KHUCIIOTHI
[Ipumenenue cepHoil KUCIOThI. COIM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKIIHS Ha
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cynbdar-uon. Haxoxmenune ceppl u €€ COEAMHEHUN B MPHUPOAEC. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpeapl COCAMHCHHSMHU CEpbl (KHUCIOTHBIC TOXKIIH,
3arps3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEAOTBPAIICHUSI.

O6mras xapaktepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHHs. A30T, pacnHpOoCTpaHEHHE B MPHUPOJIE,
duszndecKue 1 XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero
bu3HYecKue 1 XUMHUYCECKHIE CBOMCTBA, TOJydeHUE B MpuMeHeHune. Com aMMOHWS,
uX (U3NYEeCKue U XMMUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THas KHCIJIOTa, €€ TMoJydeHue, (QU3MYEeCKUe U XUMHYECCKUE
CBOMCTBa (00OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crhenuduyueckue).
Hcnons3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MMHEPATbHBIX
yno0opeHnil. XuMU4ecKoe 3arpsi3sHeHNE OKPYIKAIOIIeH Cpellbl COSAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa, NOouBbl W BoaoéMoB). Docdop,
auioTponHeie Moaudukauu docdopa, PuU3MUECKUE U XUMUYECKHE CBOICTBA.
Oxkcun docdopa (V) u bochopnas kucinota, pu3nIecKre U XMUMHUIECKHUE CBOMCTBA,
nonyyerue. Mcnons3oBanue GpocdaToB B KaueCTBE MUHEPATBHBIX yIOOPEHUHN.

O6mas xapakrtepuctuka 31aeMeHTOoB IV A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEPHBIE  CTCMCHW  OKWUCICHHUSA.  YTJIEpOJ,  aUIOTPOITHBIC
MOIU(UKALIMKM, PACIPOCTpaHEHUE B TNpUpojae, (PU3MYEeCKUe U XUMHYECKUE
cBoiicTtBa. Ancopbuus. Kpyrosopot yriaepoaa B npupoje. OKCuabl yriepoja, ux
du3ndecKkue W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTAHU3MBI,
MOJIYYCHUE W TMPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yraepoga (IV), rumore3a rino0anbHOrO TOTEIUIEHUS KIMMaTa, IMapHUKOBBIN
addexr. YroapHas KUciIoTa U €€ coM, X (GU3NYeCKHe U XUMHUYCCKHE CBONCTBA,
NMoJlydeHNue W mnpuMeHeHne. KadecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnons3oBaHne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPTaHUYECKHUX BEIMIECTBAX KaK O COCTUHECHHSIX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
IPOAYKTHI UX TMepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTie 0 OMOTOTUYECKN BaXKHBIX BEIIECTBAX: JKUPaX, OCNIKaX, YIJIEBOJAaX — U UX
poid B OKM3HM 4YelOBEeKa. MaTepHalbHOEe CIMHCTBO OPTaHUYECKUX U
HEOPTraHUYECKUX COEJIMHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npuMenenue. CoequHeHus: KpeMHusi B mpupojne. OOuue mnpeacTaBieHus: 00
okcune kpemuus (IV) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelllline CTpoOUTeNIbHbIE MaTepuaibl: KEpaMHKa,
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CTEKJIO, IIEMEHT, OeTOH, *ene300eToH. IIpobiemMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIOB B TTOBCEHEBHOM KU3HU.

Xumuueckuu IKCnepumenm:

U3y4YeHHE 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHL, OTpaxkaromue (U3NYECKHME M XUMHUUYECKHUE CBOMCTBA
rajoreHOB M HUX COCIUHEHUN (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHUATIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJIOPUAOB (TajJOTr€HUIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl W €€ COCIMHEHUSIMH  (BO3MOXKHO  HCITOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAHHON CEpPHOM  KHUCJOTBI, HM3YYEHUE XHMHYECKHX CBOICTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaYeCTBEHHOM PeaKIMu Ha CyJbdat-
WOH W HaOI0JeHWe Tpu3HaKa e€ MPOTEKaHWs, O3HAKOMJIEHWE C (U3HYCCKIMHU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX M (PoChHOPHBIX yAOOpEHUM, MOJydeHHUe,
coOupaHnue, pacrno3HaBaHWE€ M U3YYCHHUE CBOWCTB aMMHUakKa, TMpPOBEICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U ¢dochaT-uOH U U3yUYECHHE NPU3HAKOB
WX TIPOTEKAHUsI, B3AUMOICUCTBHUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BUJEOMATEpPHUAIIOB), U3y4YCHHE MoOJeNen
KPUCTAJUIMUECKUX PEmETOK anmasza, Trpadura, dynepeHa, O3HAKOMIICGHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTra3a, MoJiydyeHHue, COOMpaHue, paclo3HaBaHUE U U3YUYCHUE
CBOMCTB YTJIEKUCIIOTO ras3a, MPOBEIEHUE KAaUYeCTBEHHBIX pEaKlnii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3y4YEHUE TNPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJIEHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aJ1a4 1o TeMe «BakHele HeMeTauIbl U UX COSIUHEHUA.

MeTaJuibl 1 KX COCIMHEHUS

OOuras xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux TmnonoxeHus B llepmoamdeckon cucreMe XuMHUecKHx diaeMeHtoB [l W.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE METAUIOB. MeTalndeckasl CBsi3b U
METAJUIMYECKass ~ KPUCTAJUIMYECKas  pem€TKa.  DJIEKTPOXUMHUYECKUH  pAl
HaIpsHKeHU MeTamuioB. @U3nueckue U XMMHUYECKUEe CBOMCTBa MeTaiuioB. OO0mue
crocoObl TonyueHus: metauioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHBIC
crocoObl 3amuThl X OT Koppos3ud. CrjaBbl (CTallb, YyTyH, AIOPAIIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[lenouynbie mMeTamibl: nonoxkenue B Ileproanueckoil cucTeMe XUMUYECKHUX
anemenTtoB JI. M. MenzaeneeBa, CTpo€HUME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMepe Hatpus U Kamus). OKcuibl u
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TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHHe IIEeNOYHbIX METAUIOB MU HX
COEJIMHEHUU.

IllenouyHO3eMeENbHBIE METAJIbl MAarHMM M KaJdblUK: IIOJOKCHHE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaX0XJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHusl
U Kanblus. BaxHeliume coequHeHHs Kbl (OKCHUI, THIPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHUN: nosioxeHue B [lepuoandeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HUE aToMma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMUYECKHUE CBOMCTBA alOMHUHMS. AM(POTEpHbIE CBOICTBA OKCUAA U TUAPOKCHUIA
ATIOMHUHUS.

Keneso: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToma, HaxXOXKIAeHHWE B mnpupone. dusznueckue u
XUMUUYECKHE CBOMCTBA xene3a. OKCuIbl, TuApoKcu bl U conu xxenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIy4YEHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHME ¢ oO0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3NUECKUMU
CBOMCTBAMHU, U3YUYEHHME  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHIA
KLU W HaTpus C BOJOM (BO3MOYKHO UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJIE
(BO3MOXKHO  KCMOJIb30BAaHUE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIWW HAa MOHBI: MarHus, KaJblMs, AIFOMUHHUS, [IMHKA, XKeje3a
(1) u xene3a (1), mequ (1), HaOMIOACHME W ONMCAaHUE MPOIIECCOB OKPAITHBAHHSI
JJaMEHM MOHAaMU HaTpus, Kalusg U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(DPOTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUAPOKCH]IA IMHKA, PEHICHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHelmue
METaJUIbl U KX COEUHEHUS.

XHMHUS ¥ OKpPY:KaLIas cpeaa

BemecTtBa n Marepuanibl B IOBCEJHEBHOW JKM3HU YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momoib mnpu
XUMHUUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’KawIleh cpeinl (MpeaeiabHasi T0mycTuMast
KOHIIeHTpaius BeulecTs, aanee — [1JIK). Pons xuMuu B penieHnn 3KoJI0ruyecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3yueHHEe OOpaslloB MATepUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmuvle ceasu

12



Peanuzanust MeXOpeaMETHBIX CBsI3€M NMpU M3yYeHHMM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTEeCTBEHHO-HAYYHOT0 ITUKIIA.

OOme ecTeCTBEHHO-HAyYHbIC MOHATHS: HAY4YHBIM (pakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukaius, MepUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMapPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusznka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINUECKas
peméTKa, CruiaBbl, (U3MYECKUE BEIWYUHBI, SIUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yn00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBRA.

I'eorpagusi: atmocdepa, rtunpocdepa, MUHEpANIb, TOpPHbIE MOPOAbL,
MOJIE3HbIEC NCKOMAeMbIE, TOTUIUBO, BOJITHBIE PECYPCHI.
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INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrPpaMMbl OCHOBHOI'O OOUIETO
o0Opa3oBaHMsI JOCTUTAKOTCS B XOA€ OOyYeHHs XHMHUU B E€IUHCTBE y4eOHOW U
BOCIIUTATEJIbHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIAULMOHHBIMA POCCUNCKUMU
COLIMOKYJIFTYPHBIMA U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHSATHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOII03HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMH 00yYaroIINUXCsl.

JIM4HOCTHBIE  pPE3yJbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacUIMpPEHHE OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPAUYECKOMY
U HAyYHOMY HACIEAUIO, TTOHUMAHHS 3HAYECHUS XUMHYECKOM HAayKH B JKU3HU
COBPEMEHHOro OOLIeCTBa, CIOCOOHOCTHU BIAJETh JOCTOBEPHOM HMH(OpManuen o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITHUSAX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOpPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIEAOBATEebCKOW, TBOPYECKOM M JAPYIHX  BHJAX
NEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HOM COBMECTHOW JEATENBbHOCTH MNpHU
BBINIOJTHEHUHM Y4EOHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aHMOIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpolLiecce ATOW Yy4eOHOM JeATEeTbHOCTH, T'OTOBHOCTH
OLICHMBATb CBOE IIOBEJIECHUE WU IIOCTYNIKM CBOMX TOBApUILEH C IO3ULUU
HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIIEACTBUI ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSIL:

MHUPOBO33PEHYECKHUE TIPECTABICHUS O BEIIECTBE M XWUMHUYECKOW DPEaKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY JUIsl MIOHUMAaHMsI CYIIIHOCTH HAayYHOM KapTUHBI MHUpa, MPEACTaBlIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUS IPUPOABI, B3aMMOCBA3SIX YEJIOBEKa C
IPUPOIHON CPENIOM, O POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NIO3HABaTEJIbHbIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBIC IsI OOBSICHEHHS HAOJI0JIaeMBIX IPOIECCOB U SIBJICHUH,
MO03HABATENIbHON, MHGOPMAIIMOHHON W YHUTATEeNbCKOM KyJIbTYpBl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTAMH, CIPABOYHOMN
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JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHI0O M TIO03HAHUIO, JTHOO003HATEIIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/IOPOBBIN 00pa3 JKWU3HHU, OCO3HAHWE TOCIEJCTBUN W
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY M3YUYEHUIO0 TPOQeccuii U Tpyia pa3IuyHOro poaa,
yBaXEHUE K TPYAY U pe3yibTaTamM TpPYIOBOW NEATEIbHOCTH, B TOM YMHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WH/IMBUAYAJIbHOW TPACKTOPUHU MPOJIOJKEHUSI 00pa30BaHus ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU I11€JIECOO0pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOUHHUKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBuUJI 0€30MMaCHOTO MOBEICHUSI IIPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI  AKOJOTMYECKOW  KyJbTYpPhl, OCO3HAHUS TJIOOAIBHOIO  XapakTepa
AKOJOTHYECKUX TMPOOJIEM M IMyTel HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMHUH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMETHBIX PE3YIbTATOB BBIICIAIOT 3HAYUMBIE JJIS
dbopMUpOBaHUSI MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON
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HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJITAHUPOBAHUIO U OCYILIECTBICHUIO Y4E€OHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
NpPU3HAKH, YCTAHABIIMBATh B3aUMOCBS3b C JPYTMMHU THOHSTHUSMH), WCIOJIb30BaTh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBS3U MEXKIY OOBEKTaMH HW3Yy4CHHUS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIAYKTUBHBIC, AEAYKTUBHbBIC, 10 AHAJIOTHUN),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
METaIpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMBIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEeaKIuu — MpU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 33/a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJCTABICHUI BBISABIATh U XapaKTEpHU30BATh CYIIECTBEHHBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3BI 10
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOIoaaTh 3a XOJOM Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH U HWHTEPHPETUPOBATH HHOOPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM MpEe/CTaBICHUS, MTOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;
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yMEHUE MPUMEHSATH Pa3IUYHBbIC METOABI W 3aMpPOCHl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJIs BBITOJTHCHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHHUE KYJIbTYPOU aKTHBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 3aJlaBaTh BOINpPOCHI (B XoJe auanora W (WiIM) OUCKYCCHUHU) IO
CyliecTBy  oOcyxkmaemMoil  Tembl, (GOPMYJIMPOBATH CBOM  MPEAJIOKECHUS
OTHOCUTEJIFHO BBIMIOJHEHUS TIPEJIOKEHHON 3a/1a4H;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JejaTh IPE3CHTAIUIO
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABATENIbHOM M MCCIENOBAaTEIbCKOM  JACSATENbHOCTH  MPU  PELICHUU
BO3HMKAIOIIUX TPOOJEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITMIOJTHEHHOHN paOOTHI U IPyTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEACNATh €U JESATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BRIOUpATh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI PEIIeHUs YICOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
TIOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHIX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBJICHHOW II€JIM, YMEHUE
UCIIOJI30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraeMble B YCJIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOMIMMUCS HAy4YHBIE 3HAHUS, YMEHUS U CIIOCOOBI
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JNEUCTBUM, BBl JESITEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHHUS, €ro
UHTEpIIpeTalui, NpPeoOpa30oBaHUI0 U TMPUMEHEHUIO B PAa3IUYHBIX YUYEOHBIX U
HOBBIX CUTYaIUsX.

K xonmy oOyuenus B 8 Kkiacce npeaMeTHbie pe3yabTaThl HA 6a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

e PACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COSAMHEHNUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PEAKIMU PaA3JIOKEHUS, PEAKIMU 3aMElIECHUs, peaKuu
00OM€Ha, 7K30- U 3HJOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3 (PeKT peakuum,
AIpO aToMa, JJIEKTPOHHBIA CIJIOM aroma, aroMHas OpOUTallb, PaaAUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHASA W HEMOJISpPHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PacTBOP, MAaccoBas JOJsl BEIIECTBa
(mpolLleHTHAsi KOHIIEHTpAIlUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCHOJIb30BAaTh XUMHUYECKYI0 CHUMBOJHUKY JUIsl COCTaBieHUs GopMmy
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmyniaM, BHJ XMMHUYECKOM CBSI3M (KOBaJIGHTHAsT M MOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPAaHEHHMS MAacChl BEIIECTB, IMMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpynmna)», maneie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucrtema Xumudeckux »dnemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sipa, 001Iee YrcCiIo dJIEKTPOHOB
U pacrpeieieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O W MOJSIDHYIO  MaccChl
BCII[ECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEHTa 10 ¢dopMyIie
COCJIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHYECKOW PEaKInu;

MIPUMEHATh OCHOBHBIE OINEpPALMU MBICIUTEILHON JNEATEIbBHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHUE, 0000IIEHHE, CHUCTEMATH3aIMI0, KIAaCCU(PUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — JJIsI M3y4YEHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeOBaTh  IpPAaBWJIaM  TMOJb30BAHUS  XUMHUYECKOM  MOCYHOM H
7abopaTOpHBIM 00OpPY/IOBaHHEM, a TaKXKe TMpaBUJiaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJIYYECHUIO W COOMPAHHIO
razoo0pa3HbIX BeIIECTB (BOJAOPOAA M KHUCJIOPOJa), MPUTOTOBJICHUIO
PacTBOPOB C OMpeNeNEHHON MaccoBOM JoJiel pacTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTaenH, METUIIOPAHXK U JIPYTHE).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHUW: XUMHYECKUAU
AIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJIEHHS, XUMUYECKasl peaKlus, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAS] NHUCCOLMAIMSA, PEAKIUH HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHUYECKOE paBHOBecHe, oOOpaTUMble U
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HEOOpaTUMBIE PEAKIMK, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuIhyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOpPOCTh XHUMHYECKOW peakUuu, MpPeAeabHO JOMYyCTUMAs
koHuenTpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSATH 3TU NOHATHUS IPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;
UCIIOJIb30BaTh XUMUYECKYIO) CHUMBOJIMKY JUIsl COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
ONpeAeNnéHHOMY KIJIACCy COEOUHEHHH 1o ¢opmysaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAsg, MeETaNIMYecKas) B HEOPraHMYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUMN, THUIl KPUCTAILIUNYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIHKCHIBaTh MW XapaKTepu30BaTh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manbsie u OOJbIIME MEPUOIBI, COOTHOCUTH
0o003HaYeHUsI, KOTOpPhIE MMEITCI B IEPUOAUYCCKONW TabauIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COoCcTaB W 3apsi] sjpa, OoOIIee YUCIO JJIEKTPOHOB U
pacrpesieyieHue HMX IO DJJICKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB U UX COCIMHEHUHN B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XMMHUUYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy UM COCTaBy YYACTBYIOIIUX B PEAKIIMHU
BEIIECTB, MO TEIIOBOMY 3(PEKTy, M0 MU3MEHEHUIO CTENEHEH OKUCICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME W crenuduueckrue XUMHYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPKIAsl OIKMCAHUE
NpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJISATb YPABHEHUS DJEKTPOIUTUYECKOW JIHUCCOLMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKIINN HOHHOTO
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oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTEIbHYIO MOJICKYJISIPHYIO W MOJISIPHYIO — MAacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOrO0 »dJieMeHTa 10 dopmyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XUMHYECKOW PEaKIInu;

coONoaTh  MpaBWiia  TOJB30BAHUA  XMMHUYECKOW  TMOCYAOW U
nabopaTopHbIM  O0OpYy/IOBaHMEM, a TakKe ImpaBWia oOOpalleHUus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMPAHMIO
ra3o00pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJIUTh  PEaKIMH, TOATBEPKIAIOIMNE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHA-, OPOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuwiIMkKar-, Ccyiabdar-, TUIPOKCHUI-HOHBI,
KaTMOHBl aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIMH MBICTUTEIBHOW EITeIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, O0000IIEeHHe, CHCTEMaTH3aIlii0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJAbl TIO3HAHUS —
HaOMIOZICHUE, M3MEpEeHHe, MOJCIUPOBAHUE, AKCIICPUMEHT (peajabHbIA M
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoumnuecTBo yacos
Ne HanmenoBanue pa3aenoB u JIeKTpPOHHbBIe (LM(pPOBbIE)
KoHnTpoibHbIe IIpakTH4eckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTebHbIE PECypPChI
padoThI padoTbI
Pasnea 1. IleppoHayanbHble XUMHYECKHE NOHSITUS
XuMus — BaxkHasi 001acTh
€CTECTBO3HA
1.1 TECTROSHATIE 1 5 2 https://m.edsoo.ru/YNVJIX660G
MIPAKTUYECKOH ESITETbHOCTU
4eJloBeKa
BemecTBa n xumnueckue
1.2 B 15 1 https://m.edsoo.ru/lONNXR1VFQ
peakiumn
Hroro o pasuerny 20
Pasnea 2. Baxkneiilmme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTs
Bosnyx. Kucnopon. [lonsitue
2.1 o poa 6 https://m.edso0.ru/D5SBORTY30
00 okcumax
Bonopoa. Ilonstue o
2.2 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTax U COJIAX
Boga. PactBopsl. [lonsitue 06
2.3 A P 5) 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBAaHMSX
OcCHOBHBIE KJ1acChl
2.4 . 11 1 1 https://m.edso0.ru/0T5A5MOWT
HEOpPraHMYECKHX COCUHEHUM
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u llepuoguveckasi cucrema xummueckunx 3aemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aknuu
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https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuonuueckuii 3aKOH 1
Ilepnonnueckas cucrema

3.1 XUMHUYECKUX deMeHToB Jl. U. 7 https://m.edsoo.ru/TCBIBVWFZ
MenpneneeBa. CtpoeHue
aToma
XuMHYECKas CBS3b.
3.2 OxuCIUTENHHO- 8 https://m.edsoo.ru/FEAOASDPF
BOCCTAaHOBUTEJIHHBIE PEAKIINH
Hroro no paszneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE BpeMs 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KIIACC

HaumeHoBaHue pa3ieioB U TeM

Koan4yecTBo 4acoB

JJyleKTPpOHHBIE (LU poBbIE)

Ne /i Kontpoanusie | IlpakTuueckue
NMporpaMMbl Bcero o0pa3oBaTeJIbHbIE pecypchl
padoThbI padoThbI
Pa3pnen 1. BemecTBo 1 XuMH4ecKHe peaKIuH
[ToBTOpeHMe U yroyOieHne 3HAaHUH
11 P Yy HHH 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX
1.2 N p 4 https://m.edsoo.ru/AFN4LWG7U
peaximii
DNEeKTPOIUTHYECKAS JUCCOLUALUS.
1.3 P 8 HHal 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUECKUE PEaKIUK B PaCTBOpaX
Htoro mo pazneny 17
Paznen 2. Hemera/uibl U MX cOeIMHEHUSI
OOmras xapakTepuCTHKA ecK
21 B PAICPHCTIIG XMireci 4 1 https://m.edsoo.ru/ZTN1F700l
anemeHTOB VIIA-rpynmsl. ["anorens
OO1mmast xapaKTepUCTHKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A30T, pochop u 7 1 https://m.edsoo.ru/\VOXDOUX2S
WX COCIMHCHUS
OO6m1as xapakTepUCTUKA XUMHUECKUX
24 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 https://m.edsoo0.ru/JPJ200VJX
KPEMHHUH ¥ UX COCTUHCHUS
Hroro no pazueny 25
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https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paznen 3. MeTauibl 1 X COeIMHEHUS

3.1 OO1ne cBOiiCTBA METAIIOB 4 https://m.edso0.ru/GHV2L6NJ8
3.2 Baxxneiiinne MeTaiuibl 1 UX COE€IUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Htoro no pazneny 20
Paznen 4. Xumus 1 okpykamomas cpeia
B
4.1 CHICCTBA H MATCPHAIBL B AKUSHH 3 https://m.edsoo.ru/TEFNBWEF7Y
yeJoBeKa
Hroro no pazueny 3
PesepBHoe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
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HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KJIACC
KoaunuyecTBO yacoB
Ne Hara DJIeKTpOHHbIe NN poBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Beero H3yUYeHusi | o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI
IIpenmer xumuun. Ponp xumun B
1 JKA3HU 4yesloBeka. Tena u 1 https://m.edso00.ru/L62DS2CZR
BEIIlCCTBA
Ilo € 0 MeTOo/1ax Io3Ha
2 FITTHE © METOAAX TIOSHAHILL B 1 https://m.eds00.ru/9ZJAEW050
XUMHH
[Tpaktuueckas padora Ne 1
«ITpaBuita paboThl B 1a00paTo
3 P . P patopui 1 https://m.edsoo.ru/L5EW4353D
U IpUEMBI 00paleHUs C
1a00pPaTOPHBIM 000PYTOBAHUEM
YucTthele BemecTBa U CMECH.
4 Hl . 1 https://m.edsoo.ru/6TME21FW8
CrniocoOsI pa3aenenus cmeceit
[TpakTuueckas padota Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edso0.ru/K3L SSMCRY
OUYMCTKU IOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XuMHYecKue dJIEMEHThI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
AJIEMEHTOB
8 IIpocThIe U CIOKHBIE BEIIECTBA https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUYCHHUE https://m.edso0.ru/IMOBJ3QZ5
10 3aKOH MOCTOSTHCTBA COCTaBa https://m.edso00.ru/IMC496F X6
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https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BEIIECTB. XUMHUECKas (hopmya.
BanentHocth aTOMOB
XUMHYECKHX IJIEMEHTOB

11

OTtHocuTeNbHASI aTOMHAS Macca.
OTtHOcHUTENbHASI MOJIEKYJISIPHAS
Mmacca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBag 1019 XUMHUYECKOTO
3JIEMEHTA B COEIUHEHUH

https://m.edsoo.ru/GHV580MVE

13

KomnnuectBo BemecTBa. MoOJIb.
Mounsipras macca

https://m.edsoo.ru/368UNL5Y2

14

duznyeckue 1 XUMUYECKUE
ABJIEHUsI. XUMHAUYECKAsl pEAKLIUs

https://m.edsoo.ru/YZM8S6ATH

15

16

[Tpu3sHaky U yClI0BHs IPOTEKAHUS
XUMUYECKHUX PeaKIUi

3aKOH COXpaHEHHUs MacChl
BEIIECTB. XUMUYECKUE YPAaBHEHUS

https://m.edsoo.ru/N6DVNJIKQ5

https://m.edsoo.ru/M8DS4IHVM

17

Brrancnenuns Koim4uecTBa, MacChl
BEIIIECTBA 10 YPABHEHUSIM
XUMHYECKHUX PEaKnn

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanmst XuMu4ecKux
peakiuii (CoeTMHeHHMS,
pa3JoKeHus, 3aMEIICHHS,
obmeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O000IEeHE 1
CUCTEMATH3ALMS 3HAHUN

https://m.edsoo.ru/P1IWARH3AB

20

KonTponsnas padora Nel o Teme
«BemiecTBa 1 XUMUYECKUE

https://m.edsoo.ru/ON62SNERU
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https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

peakuum»

21

Bo3agyx — cmech razos. Coctan
Bo3ayxa. Kucnopog — snemeHt u
npoctoe BemecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

dusnueckue U XUMHYECKHe
CBOICTBa KHCIIOpoAa (peaKkuu
OKHCJIeHHUs, TopeHue). [lonsatue
00 okcuaax

https://m.edsoo.ru/FBS1JRKMB

23

Crnoco0sl mosTydeHnst KUCIIopoia
B 1a0oparopuu U
IIPOMBILUICHHOCTHU. [Ipumenenne
KHCJIOpO/ia

https://m.edsoo.ru/\VJWB6A2RD

24

TemnoBoii 3 ekt xumuyeckon
pEaKIyH, TIOHSITHE O
TEPMOXHUMHYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUYCCKHIX
peaxiusax

https://m.edsoo.ru/PNMKJZHKX

25

TorumBo (HedTh, yroiab U METaH).
3arpsi3HeHue BO3AyXa, CIIOCOObI
€ro MpeT0TBPAIICHUS

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTuyeckas padota Ne 3 o
teme «llomydyenue u cobupanue
KHCJIOpO/1a, U3yUYEHUE €r0o
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopon — anemMeHT u mpocToe
BelecTso. Haxoxaenue B
pupoe

https://m.edsoo.ru/\WD392ACWB

28

dum3nyeckre 1 XUMHUUECKHE

https://m.edso0.ru/0SZ28459R

29



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

cBoiicTBa Bojopoaa. [Ipumenenune
BOZIOpOAA

29

IIoHsTHE 0 KHCIIOTaX U COMISIX

https://m.edsoo.ru/TMWNIVC43

30

CrniocoOsI nosty4eHus BOAOPoOa B
nabopaTopun

https://m.edsoo.ru/C9TO9UCIP

31

[IpakTuueckas padora Ne 4 o
teme «llomydyenue u cobupanue
BOJIOPO/1a, U3YUEHHE €T
CBOMCTB»

https://m.edso0.ru/SS3WAX33K

32

MounsipHbiii 00BEM Ta30B. 3aKOH
ABoraapo

https://m.eds00.ru/M3KSO10DQ

33

Brruncnenus o0béMa, KOJIMYECTBA
BEIIIECTBA ra3a Mo €ro U3BECTHOMY
KOJINYECTBY BENIECTBA WU
00BEMY

https://m.edso0.ru/MXGOY304M

34

Brruncienus o0bEMOB Ia30B 110
YPaBHEHUIO PEAKIIMM HA OCHOBE
3aKOHA 00OBLEMHBIX OTHOIIEHUHN
rasos

https://m.edso00.ru/9TO8AXABY

35

dusnueckue U1 XUMUYCCKHC
CBOMCTBA BOJIbI

https://m.edsoo.ru/7AOGFZK4R

36

CocraB ocHoBaHuii. [Toustre 00
WHAWUKATOpax

https://m.edsoo.ru/IXB2W6I1VL

37

Bopa xak pacTBopuTEnb.
HaceolieHHble 1 HEHACHIIIEHHBIE
pacTtBopbl. MaccoBas qomst
BELIECTBA B pacTBOPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuueckas padora Ne 5 o

https://m.edsoo.ru/M\WVXUKPAUOA
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https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

teMme «IIpuroroBienue pacTBOpoB
C onpeaenEéHHON MacCOBOM 10Jen
PacTBOPEHHOTO BEIECTBAY

39

Kontponbhas pabota No2 mo teme
«Kucnopoa. Bogopoa. Boga»

https://m.edsoo.ru/JM7935DRY

40

Oxcupl: cocTaB, Kiaccuukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/5TEFSJINAY

41

[Tony4yeHue u XuMHYECKHUE
CBOWCTBA KUCIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHUJIOB

https://m.edsoo.ru/8JAZ9YWS2

42

OCHOBaHHUS: COCTaB,
KnaccuduKalys, HOMEHKIATypa

https://m.edsoo.ru/5U397HU5SC

43

44

[Tomyyenue u XUMHUYECKHE
CBOMCTBA OCHOBAHUN

KucnoTtsl: cocTas,
KIaccuuKalys, HOMEHKIATypa

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

45

[TomyyeHue u XUMUYECKHE
CBOMCTBA KHUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIIATYpa,
CIOCOOBI ONyUYEHUS, XUMUYECKHUE
CBOICTBa

https://m.edsoo0.ru/JSNUIM9TJ

47

[TpaxTrueckas padorta Ne 6.
Pemenne skcniepruMeHTaIBHBIX
3aja4 1o teMe «OCHOBHEIC
KJIACChl HEOPTAHUYECKUX
COEIUHEHUI

https://m.edso0.ru/58D13JF7V

48

I'enerndeckas cBsI3b MEKIY
KJIACCAMHM HEOPTAHUYECKUX

https://m.edsoo.ru/YDS6ZRE31
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https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

COeqUHEHNN

49

O00011IEHHE U CUCTEMATU3ALUAS
3HAHUH

https://m.edsoo.ru/STBUOEEYN

50

Kontponbnas pabota Ne3 mo teme
"OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX COeAUHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

HCpBLIC IIOIIBITKHU
KJ'IaCCI/I(bI/IKaI_II/II/I XUMHNYCCKHUX
aneMeHToB. Ilonsarue o rpyumnax
CXOOHBIX 3JICMCHTOB

https://m.edsoo.ru/C0V3CC214

52

53

Ilepronnueckuii 3aKOH U
[lepuonnueckas cucrtema
XUMUYECKHX d51eMeHToB /. 1.
Meuneneena

[Iepnoasl, rpynisl, MOATPYIIIBI

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWJIRXN

54

Crpoenue atomoB. CocTaB
aTOMHBIX sfiep. M3oTombl

https://m.edsoo.ru/IMUDOMR5H

55

CTpoeHue NEKTPOHHBIX
000J104€K aTOMOB 3JIEMEHTOB
IIepuoanueckoit cucremsr /1. .
Menneneesa

https://m.edsoo.ru/T95YNV8B2

56

XapaKTepUCTUKAa XUMHUYECKOTO
AJIEMEHTA TI0 €ro MOJI0KEHUIO B
[Tepnoaunueckoii cucreme /1. 1.
Menpeneena

https://m.edsoo.ru/YIP0O4OMDX

57

3nauenue [lepuoanveckoro
3aKOHa JIJISl Pa3BUTHS HAYKU U
npaktuku. /. . MenneneeB —

https://m.edsoo.ru/SZD8XEQOP
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https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

Y4EHBIN, IEAArOr U IPaXk1aHUH

PesepeHelil ypok. O600IICHHE 1
CUCTEeMaTH3allus 3HaHUH /

58 . 1 https://m.edso00.ru/ZCQTRP0O8Y
Bcepoccuiickast mpoBepodHas
paborta
KonTtponsnas pabora Ne4 o reme

C . X

59 (- TpOCHHC aTOMa . rreckad 1 https://m.edsoo.ru/FTIZF99WF
cBs3b» / Beepoccuiickast
poBepouHas pabora
D

60 JICKTPOOTPHIATEILHOCTS aTOMOB 1 hitps://m.eds00.ru/HZA110EDS
XAMUUYECKUX 3JIEMEHTOB

61 HNonnasg xumMnueckas CBA3b 1 https://m.edso0.ru/3SY1RJKVI
K

62 OBAJICHTHA TOJLApHA 1 https://m.eds00.ru/EOL3MT2AE
XUMHNUYCCKasa CBA3b
K

63 OBAJICHTHAA HENOLIpHa 1 https://m.edsoo0.ru/9YVR3FUXI
XUMHUYECKAS CBI3b

64 Crenesp OKUCIIEHUS 1 https://m.edsoo.ru/RA6CVXM66
0 .

65 KHCITHTEIRHO 1 https://m.eds00.ru/ZXNCA7DOZ
BOCCTAHOBUTCJILHBIC peaKHI/II/I

66 OKHUCIINUTEIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/QPS46Z5PU
PeseprHbIil ypok. O600611IeHIE 1
CUCTEMATHU3 7|

67 MCTEMATHATIHMA SHATHHI O TEME 1 hitps://m.eds00.ru/ARH7M35NF
«Ctpoenue aroma. XUMHUYCCKas
CBA3bY»
P 5 . 0606

68 CICPBHBII YPOK © ‘I,HeHHe " 1 https://m.edsoo.ru/7DNRBZ948
CHCTEMATH3ALMS 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

[TPOTPAMME
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9 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoTsI

IIpakTHyeckue
padoTsbI

Jara
H3yUYeHusl

JJIeKTPOHHBIE HU(PPOBLIE
o0pa3oBaTe/bHbIE pecypcChl

[lepnonnueckuil 3aK0H.
Ilepnonnueckas cucrema
XUMUYECKUX dyiemMeHToB J[. 1.
Menneneera

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XMMUYECKHX JJIEMEHTOB
MIEPBBIX TPEX IEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIaTypa HEOPTraHUYECKUX
BEIIECTB

Bunpsl XUMH4YECKOU CBSI3U U THUIIEI
KPUCTAJUTMYECKUX PEHIETOK

https://m.edsoo.ru/WTO1IWRA20Q

https://m.edsoo.ru/UI4Y5CFRV

Kontponbhas padota Nel mo
teme «lloBTOpenue u
yriIyOJieHHe 3HAHUH OCHOBHBIX
pa3zesnoB Kypca 8 Kiaccay

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus XxumMuaeckux
peakuuii o pa3InyHbIM
MpU3HAKaM

https://m.edsoo.ru/X8XAE7E2J

ITonsiTHe 0 ckOpOCTH
XuMHuecKou peakuuu. [lonarue
0 TOMOTEHHBIX U TE€TEPOreHHBIX
peaKuusx

https://m.edso0.ru/6VLXCYY7N
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https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

ITonsTHE O XUMHYECKOM
paBHOBecuH. DaKTOpHI,
BIIMSIIOIIIME HA CKOPOCTh
XUMHUYECKON peaKkuu 1
ITOJIOKEHHE XMMHYECKOTI'0
paBHOBECHS

https://m.edsoo.ru/H4AFH7NZNM

OKHUCIIUTEIBLHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

https://m.edso0.ru/648V11026

10

Teopus >nEKTPOIUTHYECKON
nuccounanuu. CUibHbIE U
cia0ble ANEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HonHble ypaBHEHUs peakuui

https://m.edsoo.ru/\VN2SBON1R

12

XHUMHUYEeCKHe CBOMCTBA KUCIIOT U
OCHOBaHHI1 B CBETE
MIPEICTaBICHUIA 00
3JIEKTPOJIUTUYECKON
JHUCCOLHAIAN

https://m.edsoo.ru/8HH81YVXI

13

XHUMHUYeCcKHne CBOMCTBA COJIcH B
CBETE MpeCTaBIeHUl 00
BJIEKTPOJIUTUYECKON
JIACCOLHAIAN

https://m.edso0.ru/ETD5QTS4G

14

[TonsiTHE 0 THUApPOIN3E CONE

https://m.edsoo.ru/9JFRAVESW

15

O06001IeHNEe U CUCTEMATU3 AL
3HaHUHU

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTuyeckas padota Ne 1.
«Pemenne sxcriepUMEHTANBHBIX
3amawy

https://m.edsoo.ru/7VXTFHIT4

17

KonTponbhas pabora Ne2 o

https://m.edsoo.ru/9RKLZDNUX
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https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «IIEKTPOIUTHYECKAs
nucconanysg. XuMU4YECKHe
pEaKLUUH B paCTBOPAX»

18

OO6m1as XxapaKTepucTUKa
rajJoreHoB. XUMHUYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposogopoa. ConsHast
KHCIIOTa, XUMUYECKUE CBOMCTBA,
MOJTy4YCHHE, IPUMCHEHUE

https://m.edsoo.ru/CWVSHCD2M

20

[IpaxTrueckas padora Ne 2 o
teme «llomyueHnne coystHOM
KHUCJIOTBI, U3yUYECHHUE €€ CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brraucnenus mo ypaBHeHHSIM
XUMUYECKHUX PEAKIUU, €CITH
OJIMH U3 PEareHTOB JaH B
H30BITKE

https://m.edsoo.ru/4B15H070F

22

OO01as xapakTepucTuKa
anemeHToB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AnnotponHbie MOIUMUKAITAN
cepbl. Haxoxienue cepol u €€
COEIMHEHUH B IPUPOJIE.
XUMHUYECKHe CBOMCTBA CEpPhI

https://m.edsoo.ru/CX10EUSPO

24

CepoBo10poj1, CTPOCHHE,
(1)I/I3I/I‘-I€CKI/I€ U XUMHWYCCKHUEC
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxkcunpl cepol. CepHas KUCIIOTA,
¢buznyeckrue u XUMHUYECKUe
CBOMCTBA, IPUMEHEHNE

https://m.edsoo.ru/ULRFLCHH1
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https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XHUMUYECKUE PEAKIUH, JIeKAITUE
B OCHOBE TTPOMBIIIVIEHHOTO
crioco0a MoJTy4eHHsI CepHOM
KHCIOTHL. XUMHYECKOE
3arps3HEHUE OKPYIKaroIIen
Cpeabl COETMHEHHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Briuuncienne MaccoBOM JOIHU
BBIXO/Ia MTPOJIYKTA PEAKIIHI

https://m.edsoo.ru/HSJE186WN

28

OO01as xapakTepucTuKa
anemMeHToB VA-Tpynmsl. A30T,
pacrpocTpaHeHe B IpUpoJIe,
¢du3nveckue 1 XUMHYECKUE
CBOMCTBA

https://m.edsoo.ru/WVAHRMB976

29

AMMHaK, ero Gpu3nYecKue u
XHUMHUYECKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYESF13

30

[Tpaktuyeckas padora Ne 3 o
teme «[lomydyenne ammuaxka,
W3y4YE€HUE €ro CBONCTBY

https://m.edsoo.ru/JORP641FJ

31

A3oTHas KACI0TAa, €€
¢du3nvecKkue 1 XUMHYECKUE
CBOMCTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons3oBaHne HUTPATOB U
COJIEH aMMOHHS B KQ4ECTBE
MUHEPAIbHBIX YI0OpEHUIA.
XUMHUECKOe 3arps3HeHne
OKpY’KaroIen cpeabl
COEJIMHEHUSIMH a30Ta

https://m.edsoo.ru/SHBKCIQCB
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https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

33

®ocdop. Oxeupn pochopa (V) u
dbocdopHas kuciora,
(bu3MUECKIe U XUMUYECKUE
CBOMCTBA, MOJTyYCHUE

https://m.edsoo0.ru/GDQJSO3WP

34

Ucnons3zoBanue pocdaTtoB B
KaueCTBE MUHEPATBHBIX
yaoOpeHuii. 3arpsi3HEHUE
MPUPOIHOH cperbl hochaTamu

https://m.edsoo.ru/UAZ3HUB5V

35

Yrnepon, pacnpocTpaHeHUE B
npupoje, Gu3ndecKue u
XHMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcuppl yriaepozaa, ux
buznyeckrue u XUMHUYECKUe
CBOMCTBA. DKOJIOTMYECKUE
poOJIeMBbl, CBSI3aHHBIC C
okcuzom yriepona (1V)

https://m.edsoo.ru/OXQAPGNCF

37

VYrospHasg KUCIOTa U €€ COJIN

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTrueckas padota Ne 4 o
teMe "[lonydyeHue yriaekuciaoro
ra3za. KauectBeHHas peakuus Ha
KapOoHaT-uoH"

https://m.edso00.ru/G2HZXQGCS8

39

[lepBoHayanbHbBIE MOHATHS 00
OpraHWYECKHUX BEIECTBAX KAK O
COEJIMHEHUSIX yTiepoaa

https://m.edso0.ru/30T1Z2109Z

40

Kpemnuii u ero coenunenust

https://m.edsoo.ru/75JXNHO0I8

41

[TpakTrueckas padota Ne 5.
Pemenue skcriepuMeHTaIbHBIX
3a7a4 1o teMe «Baxuennine

https://m.edsoo.ru/O7ES8DOD7Z
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https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

HEMCETAJIbI U UX COCAUHCHUS)

42

Konrponsnas padora Ne3 mo
TeMe «Ba)kHelnme HeMeTaJIbl U
HUX COEOUHEHUS)

https://m.edso0.ru/S85J9UGH3

43

OO6mras XxapaKTepucTuKa
XAMUYECKHUX DJIEMCHTOB —
MeTaJlJIoB. MeTannnueckast CBsI3b
U MeTaJJndecKas
KpHUCTaJUIMYECKas PeIIETKa.
du3nyeckue CBOMCTBA METAIIOB

https://m.edsoo.ru/XK1GYPCO1

44

XHUMHUYECKUE CBOMCTBA
METaJJIOB. DJIEKTPOXUMUYECKUI
P HaNpsSHKEHUH METalIoB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mmwme crmocoObI MOTyYeHUs
MeTaiuioB. CIuraBel. Beranciaenus
10 YPABHCHHSIM XUMUYECKUX
peakuui, eclii OJIMH U3
PCareHTOB COACPIKUT MMPUMECH

https://m.edso00.ru/G54GDQI2D

46

IlousTue o KOppO31uKu METAJIJIOB

https://m.edsoo.ru/4FIGDOWOW

47

[IlenouyHbIe METAIITBI

https://m.edsoo.ru/X1B4BPUW?2

48

OKCI/I,[U:I U TUAPOKCUBI HATPUA U
KaJIus

https://m.edsoo.ru/Q4DX0G3U9

49

[IenouHo3eMeNbHBIE METAJIIBI —
KaJIbIIUA U Maroui

https://m.edsoo.ru/REOCDYO0K®6

50

Baxkneiimme coexnHeHNs
KaJIbIIUI

https://m.edsoo.ru/CJR96CMZA

51

O000611IeHNE U CHCTEMATHU3AIHS
3HAaHUH

https://m.edsoo0.ru/O5PXGG1BE
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https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE

52

JKECTKOCTH BOIBI U CITIOCOOEI €8
yCTpaHEHUs

https://m.edsoo.ru/WEFMBFTTTP

53

[Tpaktuyeckas padora Ne 6 o
TeMe "JKECTKOCTh BOILI U
METO/Ibl €€ yCTpaHEHHS "

https://m.edsoo.ru/NFIROKB8J

54

AJTTOMAHAN

https://m.edso0.ru/9ZJ8RD1TV

55

AmpoTepHbIe CBOICTBa OKCHJIA U

THAPOKCH]IA

https://m.edsoo.ru/NI5KI110J5

56

Kemezo

https://m.edsoo.ru/F20NJR5SR

57

OKCHJIBI, THIPOKCHUIBI U COJTH
xenesa (1) u xenesa (1)

https://m.edsoo.ru/IRTUBLAMP

58

O00011IeHNE U CUCTEMATU3 AL
3HAaHUH

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTrueckas padora Ne 7.
Pemenne skciepuMeHTAIBHBIX
3aj1a4 1o Teme «BaxHeimue
METaJUIbl U UX COEMHEHUS

https://m.edsoo.ru/ZN7G0QSMX

60

Brruucnenust mo ypaBHEHUSAM
XUMHUYECKHUX PEAKLUMN, ECITU
OJIMH U3 PEareHTOB J1aH B
M30BITKE WU COJEPKUT
npuMecu. Beruucnenus
MAacCOBOM JIOJIH BEIXOJa
IIPOJYKTa peakluu

https://m.edsoo.ru/AYD2HESIY

61

O0001IeHNE U CUCTEMATU3 AL
3HAHUHU

https://m.edso00.ru/B8TO9VTKOP

62

KonTponbnas pabora Ne4 o
TeMe «BaxxHelnme MeTajuibl 1

https://m.edso0.ru/703C804GN
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https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

UX COCAUHCHUA

BemecrBa u maTepuaisl B

63 N 1 https://m.eds00.ru/OF132JMT0
[MOBCEIHEBHOM KU3HU YeJIOBEKA
X

64 HMquCKoeﬁarpmHeHHe 1 https://m.edsoo.ru/9ANGYEYOI
OKPYKarOIIIeH CpeJIbl
P

65 Ofb XHMIH B petletii 1 https://m.edso0.ru/18Q203Y 28
IKOJIOTHYECKUX MPOOIIEM
P I . 0600

66 e3epBHEIH ypok. 060 EH CHue 1 1 https://m.edso0.ru/DT1BAS5U4
CHCTEMATH3aLMs 3HAHUI
P I . 06006

67 C3CPBHLI YPOK ° iu crme u 1 https://m.edso0.ru/P52TJZNXV
CUcCTCMaTu3alusia 3HaHUNU
PeseprubIil ypok. O60011eHIE 1

68 . 1 https://m.eds00.ru/TMK36TJZG
CHCTEMAaTH3aLMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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IHPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHaanIBHBIG XUMHWYCCKUC ITIOHATHUA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX [OHSATHUWA: aTOM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CII0XHOE
BEIIECTBO, CMeCh (OJHOPOJHAas W HEOAHOPOJHAs), BaJEHTHOCTH,
OTHOCUTENIbHAsT aTOMHAas M MOJIEKYJsSIpHas Macca, KOJIUYECTBO
BELIECTBa, MOJb, MOJSIpHAash Macca, MaccoBas [0Ji1 XHMHUYECKOTrO
AJIEMEHTa B COCAWHEHUH, MOJISIPHBIM 00BEM, XUMHUYECKas pEaKius,
KIacCHpUKAIMs ~ PEaKIUi:  peakluu  COCAWHEHUs,  PEeaKIuu
pa3joKeHUs, peaklUWu 3aMeleHHs, peakuud oOMeHa, 5K30- U
SHIOTEPMUUYECKHE PEaKIMH, TEIIOBOW 3(PdeKT peakmuu, pacTBop,

MaccoBasl 10JIs1 BELECTBA (MPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHI M

MMPUMCHATDH OTU IIOHATHA ITPU OIMMMCAHUHN BCHICCTB U UX npeBpameHHﬁ

1.3

HCIOJIB30BATh XHUMUYCCKYIO CHUMBOJIMKY IJId COCTABJICHUA q)OpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKquI

1.4

PaCKpbIBaTb CMBICJI 3aKOHOB COXpaHCHHA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO Y4YCHHsA, 3aKOHa

ABoraapo

1.5

OmnpeaciTh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCIMHCHUAX

1.6

KJaccu(UIUPOBaTh XMUMUYECKHE pEaKIMu (10 YUCIy U COCTaBy

YYaCTBYIOILIMX B PEaKIUH BELIECTB, M0 TEIJIOBOMY dPPeKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MacCChbl

BCIICCTB
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1.8

BBIUMCIISITH MAacCOBYIO JOJI0 XMMHUYECKOTO 3JeMeHTa 1o (opmyre

COCJTMHEHMH,

1.9

BBIYUCIIATH MAaCCOBYHO JOJIO BSIIECCTBA B PaCTBOPEC

1.10

MPUMEHSTh €CTECTBEHHOHAYUYHBIE METOJIbl MO3HAHUS — HAOJIO/ICHUE,
U3MEPEHHE,  MOJCIUPOBAHUE,  OSKCHEPUMEHT  (peasibHbIA |

MBICIICHHBIN )

ITo Teme: «BakHelmmue MNpCACTABUTCIIN HCOPIraHUYCCKUX BCIICCTB»

2.1

pacKpbsIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TIOHATHH: OKCH I,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

OonpeaAc/siTb NPHUHAIJIIC)KHOCTh BCUICCTB K OHpGI[GJ'IéHHOMy KJ1aCcCcy

coelMHeHul no popMysam

2.3

K.HaCCI/I(bI/IL[I/IpOBaTB HCOPTraHNYCCKUC BCUICCTBA

24

XapaKkTepu30oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpXkAasi OMHCAHHE MpPUMEpaMU

MOJICKYJISIPHBIX ypaBHeHHI’I COOTBCTCTBYIOINX XUMHWYCCKUX peaKHI/Iﬁ

2.5

2.6

IMPOIrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBHCUMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHHA XHMHUYCCKHX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBHUAX

CIeI0BaTh MpaBWJIaM MOJb30BAaHHS XUMHUYECKOM TOCYAOM H
1abopaTopHBEIM 00OpYJOBaHUEM, a TAaKKe IMpaBWIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH [0 BBIMOJHEHUIO
1ab0paTOPHBIX XMUMHUYECKUX OMBITOB IO TOJIYYCHUIO W COOUPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpPOB C ONPENCIEHHOM MacCOBOM JIOJIEW PacTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATh U MPOBOAUTH XMMUYECKUE IKCIIEPUMEHTHI 11O
pacIlO3HABAaHUIO PACTBOPOB IIEJIOYEM M KUCIOT C IOMOIIBIO

WHIUKATOPOB (Jakmyc, heHoadTaaeuH, METHIOPaHX U IPYTHe)

2.7

MPOBOAMUTD PACUETHI [0 YPABHEHUIO XUMUYECKOM peakuu

I[To Tteme: «llepmogmueckuit 3akoH u llepmogmueckass cucrema
xumuyeckux siementoB JI. M. MengeneeBa. CTpoeHue aTromoB.

Xumudeckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBUTEIILHEIC peaKkurumn»

3.1

PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATHH: AP0 aToMa,
QJIEKTPOHHBINA CJIOH aToMa, aTOMHas OpOWTamb, paguyc aroma,

XUMHYCCKasA CBA3b, IOJIKIpHAd W HCIIOJApHAd KOBAJICHTHAsA CBA3b,
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SJICKTPOOTPULIATCIIBHOCTG, HWOHHAasA CBA3b, HOH, KAaTHOH, aHWOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHWYCCKUEC 3JICMCHTHI

3.3

OIHMCBIBATh M XapaKTepHu30BaTh TabnuuHyto ¢opmy Ilepuonuueckoit
CUCTEMBI XMMHMUYECKHMX DJJIEMEHTOB: pa3iuyaTh IOHSITHUS «IJIaBHAs
noarpynmna (Arpynma)» u «mobounas noxrpynmna (brpymma)y,

«MaJible» U «OOJIBIIHEY ICPpUOAbI

3.4

packpeiBaTh cMbica Ilepuonnueckoro 3akona JI.M. Menpaeneena:
JEMOHCTPUPOBATH MOHUMAHHUE EPUOANUECKOIN 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 3JEMEHTOB OT uX mnonoxeHus B llepuoanueckoit

CUCTEMC

3.5

COOTHOCHTH  00O3HAUeHHUs, KOTOphIE HWMEIOTCSI B  Talnmie
«llepuognueckas  cucreMa  XuMHU4YecKux — dieMmeHros  JI.M.
MenneneeBay ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3aps sapa, olliee Yucio

9JICKTPOHOB U paCHPCACIICHUC UX IO 3JICKTPOHHBIM CHOHM)

3.6

OMpeaCITh CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHHX

COCOIMHCHUAX

3.7

ONpeeNaTh BUA XUMHUYECKOM CBsI3W (KOBaJEHTHAasT W HMOHHAs) B

HEOPTraHNYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: ((BGH_IGCTBO U XUMHYCCKasA pCaKus»

1.1

pacKpblBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TIOHSATHI: pacTBOp,
QJIEKTPOJIUTBI, HEAJICKTPOJIUTHI, AJICKTPOIUTUYCCKAS TUCCOIUAIINS,
peakIMi MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE PaBHOBECHE,
obpaTruMble u HEeoOpaTUMBbIE peakIuu,
OKHUCJIUTCIIBPHOBOCCTAHOBHUTCIIHHBIC pC€aKkuunu, OKHCJINTECIIb,
BOCCTAHOBUTENIb, OKHCICHHE H BOCCTAHOBIICHHE, aJUIOTPOIINS,

aMmdoTepHOCTh, XUMHUYECKasi  CBs3b  (KOBajJeHTHas, HWOHHAs,
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MeTaJjin4yeckas), KpUCTAIJIMYecKas pemeéTka, CIUIaBbl, CKOpPOCTb

XMMHYECKOW peaKru

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHWMHWYCCKUX MOHATHI H

MMPUMCHSATDH OTU IMOHATHA ITPU OMMUMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/If/'I

1.3

COCTaBJIATh YPABHEHUS DJJIEKTPOJUTUYECKOM IUCCOLMALUU KUCIIOT,
LICJIOYEH U COJIEM, IOJIHBIE M COKPAILEHHBIC YPaBHEHHs pPEaKLUil

HOHHOI'0 0OMeHa

1.4

pacKpbsIBaTb CYIIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ

MOCPENICTBOM COCTABIICHUS SJICKTPOHHOTO OajlaHCca ATUX PeaKIHid

1.5

MIPOBOMUTD PACUETHI [0 YPABHEHUIO XUMUYECKOM peakuu

ITo Ttemam: «Hemertayipl U WX COEIUHEHUS» U «MeTaliabl U HUX

COCOHUHCHUA»

2.1

XapaKkTepu30BaTh (ONMUCHIBATE) OOIINE U CIICHUPHUECKUE XUMHUUECKUE
CBOMCTBA IIPOCTBIX U CJIOKHBIX BELIECTB, MOATBEpXkKAash OIHUCAHHE
[IpUMepaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOLIUX

XUMHNUYCCKHUX peaKI_[I/Iﬁ

2.2

COCTABJIAATb YPAaBHCHUA pCaKHHﬁ, MOATBCPKAAOIINX CYHICCTBOBAHUC

TE€HETHYCCKOM CBS3H MCXKIAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3NPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUUYCCKHUX HpeBpaHIeHI/II\/’I B pa3jIMYHBIX

YCIOBUSX

24

ClIeaoBaTb IHpaBUJIaM  IIOJIb30BAHUA XUMHYECKOM HOCYIIOﬁ u
J'Ia60paTOpHBIM O60py,[[OBaHI/IeM, a TaKKe IIpaBUJIaM 06pameHH51 C
BCIICCTBAMHU B COOTBCTCTBUHU C HUHCTPYKOUAMHU I10 BBIIIOJIHCHUIO
J'Ia60paTOpHBIX XUMHUYCCKUX OIBITOB IO MOJYUYCHUIO U CO6I/IpaHI/IIO

Fa3006p33HHX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

NPOBOJUTh PEAKIMH, TOJATBEPKIAIONINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATH OINBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonat, Qocdar, cunmkar, cyabdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHHA, HOHBI H3YUYCHHBIX MECTAJIJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PaCTBOPaX HEOPraHUYECKUX BELIECTB

ITo Teme: «XuMUsA U OKpyKarolas cpeaa

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuyeckux mnoHstui: [1JIK

BCILICCTBA; KOPPO3Ud MECTAJIJIOB
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3.2

HpI/IMeHﬂTI) OCHOBHBIC onepam/m MBIC.]'H/ITCJ'IBHOﬁ ACATCIIBHOCTU —
aHalu3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTHU3AIHIO,
BBIABIICHHUC HpI/I‘II/IHHO-CHCI[CTBeHHI)IX CB${3€I\/JI — JIA I/ISYLIGHI/ISI
CBOI>'ICTB BCIICCTB U XHUMHUYCCKHUX peaKHHﬁ; CCTGCTBGHHOHay‘-IHbIe
METOJIbI TIO3HAHUS — HAOJIOJICHUE, HM3MEpPEHUE, MOJICITUPOBaHNE,

AKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN )
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HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KUIIACC

Kon

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

1

HCpBOHaanLHBIC XUMHNYECKUC ITOHATHUS

1.1

[Ipenmer xumuu. Ponp XUMUM B KU3HU 4YeIOBEKa. XUMHS B CUCTEME HayK.
Tena m BemecTBa. Pu3MUEeCKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE

BCIICCTB

1.2

IlonsiTe 0 MeTOaX MO3HAHUSA B XUMUM. YHCTHIE BEIIECTBA U CMECH. CnocoObl

paszeseHus cMecen

1.3

ATOMBI W MOJICKYJIBI. Xumudeckrue d3neMeHThl. CHMBOJBI  XHMHYECKHX

371eMeHTOB. [IpocThie U cl0KHbIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumunyeckass popmyia. BaneHTHOCTP aTOMOB XMMHMYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCHTENBHAas ~ aTOMHas — Macca.
OTtHOcHTeNbHAs MOJIEKYJIIpHAs Macca. MaccoBas 0J1sl XUMHUYECKOr0 3JIEMEHTa

B COCAMHCHUN

1.5

KonnuectBo BemectBa. Monb. MomsipHas Macca. B3aumocBs3p koindecTsa,
Macchl M 4YMCIa CTPYKTYPHBIX €IMHUI] BemiectBa. Pacuérel mo ¢opmynam

XUMHYECKHX COCTUHEHUI

1.6

dusnyeckrue U XUMHYECKHE SBJICHHUA. XHUMHYECKAs pe€aKkuuss u e€ IIPpU3HAKU.
3aKkoH COXpaHCHHUA MACChI BCUICCTB. XuMudeckue YpPaBHCHUA. KJ'IaCCI/I(i)I/IKaI_II/IH

XUMUYECKHUX Peakinid (COeTMHEHUS, Pa3JIOKECHUS, 3aMEIIICHHS, OOMEHA)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOU MOCYI0M, C MpaBUIaMU
paboTel B Jabopartopuu U TpuéMamMu  oOpalmieHus ¢ J1adopaTOPHBIM
o0opy/ioBaHMEM, W3yUYE€HHE M OINHUCAaHUE (PU3NUECKUX CBOWCTB 00pa3IloB
HEOPraHWYECKUX BEMIeCTB, HaOmoaeHue ¢(u3nueckux (TUIaBICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKE, KHIICHWE W KOHACHCAIUS BOJBI) U
XUMHYECKHX  (TOpeHHe CBeYM, [MPOKAIMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICHICTBIE MeJa C KHUCJIOTOW) SIBICHWH, HAONIOIEHWE U OMUCAHUE
NPU3HAKOB TPOTEKAaHUs XUMHYECKHX peakuuid (pas3lokeHHe caxapa,
B3aMMOJICHICTBIE CEpHOM KHUCIOTBI C XJIOPUIOM Oapusi, pas3joKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHUE Kelie3a C PaCTBOPOM
comm meau(ll), m3yuenne cnocoOOB pazneneHus: cMecel (C IMOMOIIBI0 MarHuTa,
(bunpTpOoBaHUE, BBIMAPWBAHHUE, MUCTUUIAIMSA, XpomaTtorpadwus), MpoOBeJICHUE

OUYMCTKU OBAPEHHOW COJIM, HAOIIOJEHUE U OMIMCAHNUE PE3YJIbTATOB MMPOBEICHUS
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OIlbITa, WIUIOCTPUPYIOIICTO 3aKOH COXPAaHCHHSA MACChI, CO3OaHUC Moneneﬁ

MOJIEKY (IIapOCTEPKHEBBIX )

Baxueliume npeacTaBUTeNIn HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech raszoB. CocraB Bozayxa. Kucinopox — anemeHT u mpoctoe
BemiecTBo. HaxoxkeHue Kuciopona B MpHUpone, (PU3NYECKHEe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Okcuzasl. [Ipumenenue kuciaopoga. CrocoObl
MOJyYeHHUs] KUCIOpoJa B Ja0OpaTOpud M MIPOMBIIUIEHHOCTH. KpyroBopot

Kucaopoja B mpupojie. O30H — aioTporHas MoaudUKaIys KUCIopoaa

2.2

TemnnoBoii 23¢(HEeKT XUMUIECKON peakiny, TEPMOXUMUIECKHAE YPaBHEHHUS, K30~
U DHJIOTEpMUYECKUE peakuu. TOIUIMBO: yroyib U MEeTaH. 3arpsi3HeHUe BO3/yXa,

yCUJICHUE TTapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bonopon — snemeHT M mpocToe BemiecTBo. HaxokneHue Bomopoaa B MPUPOIE,
¢u3nyeckne W XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TONyYEHHUS.

Kucnors! 1 conu

24

MossipHblil 00bEM ra30B. PacuéTsl M0 XUMHUECKUM YPaBHEHUSIM

2.5

®dusnyeckue cBorcTBa BOoAbl. Boma kak  pactBopuTens.  PacTBOpBL
HaceolieHHble M HEHACHIILIEHHBIE pAacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBass 70Jiss BelleCTBAa B pacTBOpe. XHUMHUYECKHE CBOWMCTBA BOJBbI.
OcHoBanug. Ponb pacTBOpOB B HpHUpOJE M B KU3HU 4YelioBeka. KpyroBopor
BOJbl B MpPHUPOJE. 3arpsi3HEHHWE NPUPOAHBIX BoA. OxpaHa M OYHCTKA

IIPUPOJHBIX BOJ

2.6

Knaccupukanuss Heopranmueckux coeaumHeHnid. Oxcuapl. Kiaccuduxarms
OKCHJIOB: cojeoOpa3ymomue (OCHOBHBIC, KHCJIOTHBIC, aM{QOTepHbIE) U
HecosieoOpa3yromme. Homenknatypa okxcuaoB. dusnueckue U XUMHUECKHE

cBoiicTBa OKcUAOB. [loiryueHne okcuaoB

2.7

OcHoBaHus. KJ'IaCCI/I(bI/IKaI_II/ISI OCHOBaHUM: MIEI0YH H HEPaCTBOPUMBIC
OCHOBAHUA. HOMGHKJIaTypa ocHoBaHMHi. PU3HMYECKHEe U XMMHUYECKHE CBONCTBA

ocHoBaHMi. [loryueHne ocHOBaHUIA

2.8

2.9

Kucnorel. Knaccudukamus kucior. Homenkmarypa kucinor. Ousznueckue u
XMMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocth MetaimoB H.H. bekerosa.

[Tonyuenune kucior

Comu. Homenknatypa coseit. @usnyeckue M XMMHYECKHE CBOWCTBA COJIEH.

[Tonyuenue coneit

2.10

I'enetnueckas cBsI3b MCXKAY KJIaCCaMH HCOPTaHUYCCKUX COG,[[I/IHGHI/Iﬁ
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2.11

XWMHMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OMNpEIEICHUE  COJEpKaHUA
KHUCJIOpOJla B BO3/YyXE, MOJy4YEHHE, COOMpaHue, paclo3HaBaHUE U H3YUYEHHE
CBOMCTB KHCIIOpOJa, HAOMI0EHNE B3aUMOJIEUCTBUS BEILECTB C KUCIOPOJOM M
yCJIOBUSI BOSHUKHOBEHHS U MPEKpAILEHUsl TOpeHUs (I10Kapa), 0O3HAKOMIIEHHUE C
oOpa3llaMd OKCHJOB M OINUCAaHHE WX CBOWCTB, IOJy4YCHHE, COOHMpaHUE,
pacro3HaBaHUE W H3Y4YEHUE CBOMCTB BOJIOpOJa (TOpeHHUE), B3aUMOJICHCTBUE
Bozopoza ¢ okcuaoMm meau(ll) (Bo3aMOKHO HCTIONB30BAHKUE BUIECOMATEPHAIIOB),
HaOmrofieHne O0O0pa3llioB BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBaHUE
0COOEHHOCTEH  pacTBOPEHHUS BEILECTB C PA3JIMYHOM  pPacTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MACCOBOW AOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJCICTBUE BOJABI C MeTallaMd (HAaTpUEM M KaJIbLUEM)
(BO3MOXKHO HCIIOJIB30BAaHHE BHJIEOMATEPUANIOB), OIpEEICHUE pPacTBOPOB
KHACJIOT M 1IeJIouedl C MOMOIIbI0 HMHIMKATOpOB, MCCIEI0BaHHE OOpa3loB
HEOpPraHMYECKHUX BEIIECTB pa3jIUYHbIX KIACcCOB, HAOIIOJCHHE HW3MEHEHUS
OKpPAacKH HHJIUKATOPOB B pacTBOpax KHUCIOT U IIeJo4YeH, Hu3ydeHHe
B3aumozeiicTBus okcuaa Meau(ll) ¢ pactBopom cepHON KHCIIOTBI, KUCIOT C
MeTaJlJIaMH, peaklMii HEUTpaln3alyi, NoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOr0 METalla JApYyrMM M3 pacTBopa COJIM, pELICHUE
SKCIIEPUMEHTANIBHBIX 3a/1au M0 TeMe «BakHellne Kiacchl HEOPraHMYECKHX

COEIMHEHUID)

[lepuoanueckuii 3axoH u [lepuoanyeckasi cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIHHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBpie mOMBITKHM KIAacCUPUKALUKM XUMHUYECKUX djeMeHTOB. I[lonsrtue o
IpyNNax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M IIEIOYHO3EMEIbHBIE METaJlIbI,
TaJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT am@oTepHbIe

OKCHUABI U TUAPOKCHUABI

3.2

[Iepnonnueckuii 3axoH. [lepuoguyeckas cucreMa XUMHYECKHUX 31eMeHTOB J[. 1.
Meneneesa. Koportkonepuoanas u JUIMHHOIIEPUOHAS (bopmbl
Ilepuoanueckoil cucreMmbl XuMmuueckux oanemeHtos JI.M. Menneneesa.
Ilepuonsl u rpynnel. PU3HYECKUH CMBICI IOPAIKOBOIO HOMEpPA, HOMEPOB

rnepruoaa U rpymnIibl 3JICMCHTA

3.3

Ctpoenne atomoB. CoctaB aToMHbIX sifep. M3oromnbl. DnekTponbl. CTpoeHUe
JMEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XHWMHUYECKHUX DJIEMEHTOB

ITepuonnueckoit cuctembl .M. MenaeneeBa. XapakTepuUCTUKa XUMHUYECKOTO

51




3.4

3JIEMEHTA 10 ero nojoxxkeHuto B [lepuoguueckoii cucreme [I.1. Menneneena

3aKOHOMEPHOCTH HW3MEHEHUs pajauyca aTOMOB XHMMHMYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IIO TIpyIIlaM M IEPHOLAM.
3nauenue Ilepuonnueckoro 3akoHa u Ilepruoauueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUA Hayku W npaktuku. .M. MenneneeB — y4yéHblil U

rpaKaaHuH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (MOJSpHAs ¢ HEMOJSAPHAs) CBA3b.

9HeKT’pOOTpI/IHaTeHBHOCTB XUMHYECKHUX 3JIeMeHTOB. MOHHAas CBSI3b

3.6

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl

OKHCJICHHS M BOCCTaHOBICHUA. OKHCIUTEIN U BOCCTAHOBUTEIIHN

3.7

9 KIIACC

XUMUYECKUN JKCHEPUMEHT: H3Yy4YeHHE OO0pa3loB BEIIECTB METaIOB U
HEMETAJUIOB, B3aUMOJEUCTBUE THAPOKCHIA LUHKA C pacTBOpaMu KHUCIOT M
1IeJI0YEH, MPOBEICHHUE OIBITOB, MJUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTENIBHBIX PEAKLUi (TOPEHUE, pEaKLIMU Pa3yIoKEHUs, COEIUHEHMS])

Kona

HpOBepHEMLIﬁ IJEMEHT COACPRKAHUSA

BeiectBo u xuMuueckas peaknus. HOBTOpeHI/IC

1.1

[Tepronnueckuii 3akoH. [lepuoanueckas cucteMa XuMudeckux snementon J[. M.
MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XMMHYECKUX DJIEMEHTOB TNEPBBIX TPEX MEPUOAOB, KaMs, KaJblUHUs U UX
COCIMHEHUN B COOTBETCTBUU C IOJOKEHUEM 3JIEMEHTOB B llepmoamyeckoii

CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XHUMHUYECKOH CBA3U. THUNBI KpUCTAIIIMYECKUX
PEETOK, 3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKONW PEIIETKU
U BUJa XUMUYECKOH cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX
BElIECTB (MEXAyHapogHasi U TpUBHAJIbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIMUXCSA K PA3IU4YHBIM  KJAcCaM  HEOPraHWYeCKUX COEIUHEHMW,

TCHCTUYCCKAs CBA3b HCOPTraHNUYCCKUX BCIICCTB

1.3

Krnaccudukanust XuMHYecKuxX peakiyii o pa3iInyHbIM MPU3HAKaM (110 YUCITY U
COCTaBy Yy4YacCTBYIOIIMX B pEaKlMU BEUIECTB, MO TEIUIoBoMy 3ddexTy, mo
W3MEHEHHUIO CTENICHEH OKMCIEHUS XWMHYECKHX SJIEMEHTOB, MO OOpaTUMOCTH,
0 y4YacTHUIO KaTaauzaropa). OK30- M JHIOTEPMHUYECKHE peakluH,

TCPMOXUMHNYCCKUC YPABHCHHA. IlonsTue o CKOpPOCTH XHUMHYCCKOM p€aKkuuu
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1.4

[TonsiTie 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX peakuusax. [loHstue o
TOMOT'€HHBIX M T€TEPOreHHbIX peakuusax. [[oHsATHEe 0 XMMHUYECKOM PaBHOBECHH.
@axTophl, BIUAIOIIME HAa CKOPOCTh XUMHYECKOW pEakUuu U IOJIOKEHHUE

XUMHYCCKOI'0 paBHOBCCHUA

1.5

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE peaxuuu, AJIEKTPOHHBIN OanmaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHe  ypaBHEHUN
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKIUl C HUCIOJB30BAaHUEM METOJA

QJICKTPOHHOI'O OajaHca

1.6

Teopusi 3MEKTPOJIUTUUECKOW AUCCOLUALIMHU. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
KaTtnonsl, aHnoHsl. MeXxaHn3M JUCCOLMAIIMKM BELIECTB C Pa3JIMYHBIMU BUJIAMU
xuMudeckor cBsi3u. CteneHpb aucconnanuu. CUIIbHBIE U CTTA0BIe AIEKTPOIUTHI.
Peakiiun nonHoro obmeHa. YcClIoBUS TPOTEKAHMs PEAKIMHA MOHHOTO OOMEHa,
MOJIHBIE W COKpalI¢HHbIE HMOHHBIE ypaBHEHMsI peakiuidl. CBOMCTBa KHUCIOT,
OCHOBaHMH W COJEH B CBETC TPEIACTABICHHUNA OO0 AICKTPOITUTUYCCKON

aucconuanuu. KadyecTBeHHbIE peakin Ha HOHBL. [IoHATHE O ruaponuse conei

1.7

XUMHYECKHM OKCIICPUMCHT: O3HAKOMIJICHHC C MOJACIHAMU KPHCTATIMYCCKUX
PeIIETOK HEOPraHWYeCKHUX BEIIECTB — METAIJIOB W HeMeTaioB (Tpadura u
arMasa), CJIOKHBIX BELIECTB (XJOpWAA HATPUs); MCCIEAOBAaHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOH pEaKIUH OT BO3JCHCTBUS pa3UYHBIX (HaKTOPOB;
WCCIIEIOBAaHUE  DJIEKTPOIIPOBOAHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JMCCOLMANNN  KHCJIOT, WIelnodell u coneld (BO3MOXHO HCHOJIBb30BaHUE
BU/ICOMATEPHAJIOB); MPOBEJCHHUE OIBITOB, WJUIIOCTPUPYIONIMX MPU3HAKA
IPOTEKaHUsl peakUii HOHHOTO oOMeHa (0O0pa3oBaHKE OCa/iKa, BbIIEJICHHUE Ira3a,
o0Opa3oBaHUE BOJIbl); OIBITOB, WJUIIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, pPeakIK pasyioKEHUs, COCTUHEHMUS);
pacro3HaBaHHE HEOPTAaHWYECKHUX BEIIECTB C MOMOIMIBI0 KAYeCTBEHHBIX PEaKITHid

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramnsl u ux COCIUHCHUA

2.1

OO6mas xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKkTepHbIC CTeTNIeHU OKuciaeHus . CTpoeHue U (U3NIECKHUE CBOMCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XHMHYECKHE CBOMCTBA Ha MpUMEpe XJopa
(B3amMoOIeiCTBHE C METaUlaMH, HEMETAUIaMHM, IIeJ0YaMH). XJIOPOBOIOPOI.
CosngHasi KUCJI0Ta, XMMHUYECKHUE CBOMCTBA, MOJyYeHHE, MpUMeHeHue. [lelictBue
XJIOpa W XJIOPOBOJOPOAA HAa OpraHWU3M 4YesloBeKa. BakHeumwe XJIOpHAbl U WX

HaxO0XJEHUE B MPUPOJIE
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2.2

Obmas xapakrepucTtuka 3yeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbBIE CTeTIeHN oKucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
IPOCTBIX BEIIECTB — KHUCIOPOAAa M Cephbl. AJUIOTPONHBIE MOAU(DPUKAIIU
KHCJIOpoAa U cepbl. XMMHUYECKHE CBOMcTBa cepbl. CepoBOLOpOJ, CTPOCHHE,
¢u3nyeckne W XUMHUYECKHE CBoOWCTBA. OKCHIBI CEephl KakK MPEICTaBUTEIN
KUCJIOTHBIX OKcuJoB. CepHas KUCIIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBa
(obmme Kak MpeacTaBUTENS Kilacca KHUCIOT U cnenuduyeckue). XuMUUIECKHe
peaxiuy, Jexale B OCHOBE IMPOMBIIUICHHOTO Croco0a IMOJyd4eHUsl CepHOU
kucaotThl. [Ipumenenune. Conm cepHOM KHMCIOTHI, Ka4eCTBEHHAs pEaklMs Ha
cyabdar-uoH. Haxoxnenue cepbl u €€ coeJMHEHUH B mpupoae. XUMHUYECKOe
3arps3HEHUE OKpPY:KaIoLeH cpeabl COCOUHEHUSIMHU Cepbl (KUCIOTHBIE OXIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MpeA0TBpAaIlCHUs

2.3

OObmas xapaktepuctuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHBIE CTETIEHN OKUCIICHUS. A30T, paclpoOCTpaHEHHE B IPUPOJIE,
¢u3nveckne 1 XUMUIEeCKHe cBOMCTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero (u3MYecKne W XMMHUYECKHE CBOICTBA, MOJy4YeHHE W npumeHenue. Conm
aMMOHUS, HX (u3uyeckue W XUMHUYECKHE CBOICTBA, MpPUMEHEHHE.
KauecTBeHHas peakuysi Ha MOHbI aMMOHHs. A30THasl KUCIIOTa, €€ MOJyyeHHe,
¢u3nyeckue W XUMHUYECKHE CBOicTBa (oOIIME Kak IpeacTaBUTENs Kiacca
KUCIOT U cneuuduyeckue). Mcrnoab3oBaHue HUTPATOB M COJIEM aMMOHHUS B
Ka4ecTBE MMHEPAJIbHBIX YJ00peHuil. XMMHUYECKOe 3arpsi3HEHHE OKpY’Karollei
Cpenbl COeNMHEHUSIMH a30Ta (KUCIOTHBIC J0XK/H, 3arpsI3HEHHEe BO31yXa, OYBEI

1 BOJI0EMOB)

2.4

®ocdop, amtorponHsie Moaudukanuu Gocdopa, pusnueckue U XUMHUUECKHE
corictBa. Oxcupa dochopa(V) u dochopHas kuciora, Qunyeckue u
XUMUYECKHE CBOMCTBa, mosydeHue. Mcnonb3oBanue QocdaToB B KauecTBe

MUHEPATBHBIX Y00pEHHM

2.5

OObmas xapaktepuctuka 31eMeHTOB |VA-rpynmel. OcoOeHHOCTH CTpOCHUS
aTOMOB, XapakTEpHbIE CTENEHUM OKHUCIEHUS. YTIJEepoJ, aJlJIOTPOIIHbIE
MOIUGUKALMY, pacHpOCTpaHEHHE B MpHpoJe, (U3NYECKHE M XHMHUYECKHE
cBoiicTBa. Axcop6uus. Kpyrosopor yrinepona B npupoze. OKCHabl yriepoaa,
uX (u3MYeCKHe U XUMHUYECKUE CBOICTBa, JEHCTBHE Ha JKUBBIE OPraHU3MBI,
HOJy4YeHHUEe U NMPUMEHEHHUE. DKOJIOrHYecKre MpoobeMbl, CBSI3aHHbIE C OKCHIOM
yrinepona(lV); rumote3a ria00adbHOTO TOTETUICHHWS KJIWMAaTa;, MapHUKOBBIA

apdexr. YrompHas kuciaora U €€ comu, UX (UNIECKHEC U XUMHUYCCKHE
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CBOIiCTBa, mojyueHue M npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
uoHbl. Mcronb3oBanue KapOOHATOB B OBITY, MEIWIUHE, MPOMBIILICHHOCTH U

CEIIbCKOM XO3SIUCTBE

2.6

[lepBoHauanbHBIC MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KAK O COCAMHECHHSX
yriepoaa (MeTaH, 3TaH, JTWJIEH, AalETWIeH, 3TaHOJ], TJIULEPUH, YKCYCHas
kucioTta). Ux cocraB m xumuueckoe crtpoeHue. [lonstue o Ouonoruuecku
BRXXHBIX BEIIECTBAaX: JXHUpaX, OenKax, YIJIeBoJaX — W WX POIU B KHU3HU
yejgoBeka. MarepuanbHOE€ €MHCTBO OpPraHUYECKUX U HEOPraHUYECKUX

COEIUHEHNN

2.7

Kpemuuii, ero ¢wusnueckue u XUMHUYECKHE CBOWCTBA, TMOIY4YCHHE U
npuMmenenue. CoenuHeHus KpeMHHs B npupoze. OOmme mpencraBieHus 00
okcune kpemMuus(1V) u kpemuuneBoit kucinote. CUIMKATBI, UX UCTIOJIH30BAHHE B
OBITY, MEIUITMHE, TIPOMBINUICHHOCTH. BaskHEHIIIHEe CTPOUTEITHHBIC MAaTEPHAIIBI:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, >kene300eToH. [IpoGmemsbl OGe3omacHOTO

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3ydeHHE OOpa3lo0B HEOPraHUMYECKHUX BEILIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; NMPOBEIECHNE KAYECTBEHHBIX PEAKLUI Ha XJIOPHUI-
WOHBl W HAOJIOJEHME MPU3HAKOB HUX MPOTEKaHMS; OIBITHI, OTpa)kKarollue
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIoOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(ranoreHuoB); O3HAKOMJIEHME C o0Opasluamu cepbl U €€ COeIUHEHUSIMHU
(BO3MOXHO UCIIOJIb30BAaHWE BHUACOMATEPHUANIOB); HAOIOIEHHE Tpolecca
oOyrnuBaHusl caxapa IMoJ JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4YeHHE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOU KUCIIOTHI, IPOBEICHUE
KauyeCTBEHHOW peakuuu Ha cyinb(ar-uoH U HaONIOJEHHE NpHU3HaKa eé€
IPOTEKaHUs; O3HAKOMJIEHUE ¢ (PU3NYECKHMU CBOMCTBaMHU a30Ta, Gocdopa u ux
COEIMHEHUN (BO3MOYKHO HCIIOJIb30BAHME BMJIEOMATEPUANIOB), OO0pa3LamMu
a30THBIX U PocOpHBIX yIOOpEeHU; MoTydeHIe, COOMpaHue, Paclo3HaBaHUuE U
H3y4YEHHE CBOMCTB aMMHaKa; IIPOBEJCHHE KaueCTBEHHBIX pEaKIUil Ha HOH
aMMOHUS U (ochaT-MOH U H3y4YEHHE MPU3HAKOB MX MPOTEKaHMUS,
B3aMMO/JICHCTBHE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEJbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); M3Y4YEHHE MOJeENeH KPUCTAIIIMYECKUX
pewéTok anmasza, rpadura, (¢QyulepeHa; O3HAKOMJIEHHE C IPOLIECCOM
aZicopOIMK PACTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIJIEM U yCTPOHCTBOM

NPOTHBOTA3a; TOJY4YCHUE, COOMpaHHe, pacloO3HABaHHE M HM3YYCHHUE CBOWCTB
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YTJIEKUCIIOrO Ta3a; MNPOBCACHHUEC Ka4C€CTBCHHBIX peaKHI/II\/’I Ha Kap6OHaT- n
CUJIMKAT-UOHbI M HM3YYCHHUC IIPHU3HAKOB HX IMPOTCKAaHWA; O3HAKOMJICHUC C
HpOHYKHHGﬁ CUJIMKATHOU IMPOMBIIIJICHHOCTHU; PCIICHUE SJKCICPHUMCHTAJIbHBIX

3aJ1a4 110 TeMe «BakHenye HeMeTaUIbl M UX COEIUHEHUS)

MeTamiel 1 ux COCIUHCHUA

3.1

OO01mas xapakTepUCTUKa XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxkeHuss B [lepumonuyeckoit cucteme XuMHUYecKux odnementoB J[.W.
Memnpeneesa u ctpoerus aroMoB. CTpoeHne MeTaioB. MeTaninueckas CBs3b U
MeTaJJI4eckasl  KpUcCTajsinyeckass pemeérka. DIEKTPOXUMHUECKHH  psij

HaHpH)KeHI/Iﬁ MCTaJIJIOB

3.2

®dusznueckue U XUMUYECKHE CBOMCTBa MeTauioB. OOmue crocoObl MOTydeHUs
MeTasuioB. [loHsATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT
koppo3un. CruiaBsl (CTallb, YyTryH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY ¥ IPOMBIIICHHOCTH

3.3

]_HGJIO‘IHBIC MCTAJJIbL: IIOJIOXKCHHEC B HepHOI[I/IquKOﬁ CHUCTCEMEC XHMHUYCCKHX
QJICMCHTOB I[I/I MCHI[CJ'ICCB&; CTPOCHUC UX ATOMOB,; HAXOXKIACHUC B MPUPOIC.
du3nueckue U XMMHUYECKHE CBONCTBA (Ha OpUMEPC HATPUA U KaJ'II/ISI). OKCI/IIU:I n
TUAPOKCHUABI HATpuUd U KaJlui. HpI/IMeHeHI/Ie ICJIOYHBIX MCTAJIZIOB H HX

COeIUHEHNN

3.4

Illenoyno3eMenbHbIE  METalabl MarHuii W KajJblIMii:  IIOJIOKCHHE B
[Tepronnueckoit cucteMe xumuueckux deMeHToB .M. MeHnneneeBa; cTpoeHue
X aTOMOB, HaxXOXJICHUC B npnpoz[e. (DI/I3I/I'-I€CKI/IG U XUMHUYCCKUC CBOﬁCTBa
MarHusi ¥ Kaiublius. Baxueime coequHeHUss Kaublus (OKCHA, THIPOKCHU],

coin). 2KE€cTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEeHUs

3.5

Amomunuit: nonoxkeHue B Ileproanueckoil cucteMe XUMHYECKHUX HIIEMEHTOB
J.M. MenneneeBa; cTpoeHHE aTroMma; HaxoxAeHUe B npupone. Pusndeckue U
XUMHYECKHE CBOMCTBA altOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIA M TUIPOKCHIA

AJIFOMHUHUA

3.6

Keneszo: monoxxenue B [lepuoandeckoil cucTeMe XMMHUYECKUX d1eMeHToB J[.M.
MeHnzieneeBa; CTpPOCHHE aToMa; HaxOXJICHHWEe B Tmpupojae. Dusmdueckue W
XUMUYECKHE CBOMCTBa xene3a. OKcuapl, THAPOKCUIb U conu kenesa(ll) u

xkene3a(lll), ux cocras, cBoOlCTBA U TTOTyYEHUE

3.7

XUMHYECKUi IKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaJuIOB U CILIABOB,
X (U3MYECKUMHU CBOMCTBAMH; W3YyUEHHE PpE3yJIbTaTOB KOPPO3UH METAIUIOB

(BO3MOXKHO HCII0JIb30BaHUE BUJIEOMATEpPHUAJIOB), 0COOEHHOCTEM
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B3aUMOJICHCTBUSl OKCHJA Kalbliud W HATpus C BOAOW (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); HCCIEI0BAaHUE CBOWCTB JKECTKOM BOBI;
nporecca TOpeHHsl Keje3a B KHCIOpOoAe (BO3MOXKHO —HCIOJb30BaHHE
BUJICOMATEPHUAIIOB); IIPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEAKLUIl HA HOHBI
(MarHusi, Kanplus, amoMmuHus, uHka, skenesa(ll) u sxemesa(lll), memn(ll);
HaOJI0IeHNE M OMHCAaHUE TPOIIECCOB OKPAIIMBaHMA IJIAMEHH MOHAMHU HATPHA,
Kadusgd W KajublMg  (BO3MOXKHO  HCIIOJIb30BAaHHE  BUAEOMATEpPHAJIOB);
uccieioBaHre aM(pOTEpHbIX CBOWCTB THAPOKCHIA ATIOMUHHMS U THUAPOKCHIA
[IMHKA; pelIeHne IKCIIepUMEHTAIbHBIX 3aj1ay 10 TeMe «BakHeilne Metamisl U

HUX COCANHCHUA

XuMHUs U OKpy’Karolas cpejia

4.1

HoBble maTepuanbsl U TexHonoruu. BemecTBa m Matepuanbl B TOBCEIHEBHOM
JKW3HU 4YelloBeKa. XUMHUA U 310pOoBbe. be3omacHoe Mcnoib30BaHUE BEIIECTB U
XUMHUYECKHX peakuuii B ObiTy. IlepBasi mOMOIIb MPU XUMHYECKHX OXKOTaX U

OTPAaBIICHUSIX

4.2

OCHOBBI ~ JKOJOTMYECKOW  TPaMOTHOCTH.  XMMHUYECKOE  3arps3HEHHE
okpyxatomiei cpeast [1/IK. Ponb XxuMum B pemieHUH 3KOJIOTMYECKUX MPOOIeM.
[IpupoaHbIe HCTOYHUKH YTIICBOAOPOAOB (yrojb, MPUPOIHBIA Tra3, HE(Th),

IPOAYKTHI MX epepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYeCKUH OKCIICPUMCHT: U3YUYCHHUC 06pa3u0B MaTCpHaJIOB (CTGKJ’IO, CIIJIaBBbI

METaJJIOB, MOJIMMEPHBIE MaTepUaJbl)
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IPOBEPAEMBIE HA OI'D 11O XUMHUU TPEBOBAHUA K
PE3YVJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHS OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TMI03HABA€MOCTH SIBJICHUI MPHUPOABI, MOHUMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIed KyJIbTyphl M MpPaKTHUYECKOU
NEeSTEIbHOCTH 4YeJIOBEKa B YCIOBUAX COBPEMEHHOI'O OOIIECTBa;

IMOHMMAaHHUE MECTAa XUMHUH CPEAU NPYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX MCTOJaxX IMO3HAHUA, B TOM YUCJIC SKCICPHUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAX HCCICAOBAHUA BCHICCTB U HU3YUYCHHA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HCIIOJB30BATh MOACIIN JUIA

00BSICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npoPecCHOHATHHON NeITEIBHOCTH, CBSI3aHHBIX C XUMUCH U
COBPEMECHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHYECKOW HAyKH, YTO IO3BOJUT OOYYAIOIIUMCSI paccMaTpUBATh
XUMUIO Kak cdepy cBoel Oymyreit mpodeccHoHanbHOM ASITEPHOCTH
U cllelaTh OCO3HAHHBIM BBHIOOp XMMHH KaK MPO(UIBHOTO MpeaMera

MIpH TIEPEX0/I€ Ha YPOBEHB CPEIHETO O0IIeT0 00pa30BaHMs

Brnanenne cucreMoll XMMHMYECKMX 3HAaHUM M yMEHHE IPUMEHSTH

CUCTCMY XUMHUUYCCKHX 3H21HPII>1, KOTOpasd BKJIOYACT:

2.1

BAaKHCHUIIINE XHUMHUCCKHUC TIOHATHUS: XHMHYSCKHMH DJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAsA CMECh, OTHOCUTEIIbHBIE AaTOMHasi U MOJIEKYJsIpHas
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAas Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakius, pEeaKkiuu COCIUHECHMS, PEaKIUU PA3JIO0KEHUS, PEaKINU
3aMeIeHMs], peakiud OOMEeHa, TEeTUIOBOW A(DQEKT peakiuu, dK30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOpP, MaccOBas MOl XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH, MAacCoBas J0Js1 U IPOLICHTHAS. KOHLIEHTPaLKs

BEILIECTBA B PaCTBOPE, AAPO aTOMa, JJICKTPOHHBIN CIOM aTOMa, aTOMHAs
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opOutanb, paaMyc aroma, BaJECHTHOCTb, CTENEHb OKHCIIEHHMS,
XMUMUYECKasl CBSI3b, AIEKTPOOTPULIATEIBHOCTD, MOJISIPHAS U HETIONIIpHAs
KOBaJICHTHas  CBA3b, MHOHHAs  CBA3b, METAJJIMYECKash  CBS3b,
KpUCTalLIMUecKass pelerka (aToOMHas, MOHHAsA, MeETaJuInYecKas,
MOJIEKYJISIpHAs), MOH, KAaTHOH, AHUOH, DJIEKTPOJIUT U HEIIEKTPOJIUT,
ANIEKTPOJIMTUYECKAs  JMCCOLMALMS, PEAKUMd HOHHOIO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTENIb U
BOCCTAHOBUTEINIb, OKHMCIEHME UM  BOCCTAHOBJIECHME, DJIEKTPOJIN3,
XUMHUYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTHMBbIE peaKluy,
CKOpOCTb XMMMYECKOW peakimu, Karaimuzarop, IIJK, xopposus

MCTAJJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAOIME 3aKOHbl XUMMH: 3aKOH COXPaHEHHMs Macchl,
nepuonnueckuii 3akoH J(.M. MenneneeBa, 3aKOH IOCTOSHCTBA

cocTaBa, 3aKOH ABOTrazpo

2.3

TEOPUM  XHMHH: aTOMHO-MOJIEKYJISIPHAsT ~ Teopus, TeOpHst

3JICKTpOJIHTPI‘-I€CKOfI Jucconuanmu

Bnagenue ocHoBaMH XHUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIIECH:

3.1

YMEHHUE MPABUIIBHO UCTIOIh30BATh H3yUCHHBIC BEIICCTBA U MATEPUAITBI
(B TOM 4YHCIle MHHEpaJbHBIC YAOOpPEHHs, METAaUIbl W CIUIABBI,
NPOAYKTHl TIEPEpadOTKU TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yras, mpupomHoro rasza, HeTH) B OBITY, CEJIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE W TIOHMMAHWE 3HAUCHUS JKHPOB, OCIKOB, yIJIEBOIOB
JUTSI OpPraHu3Ma YeI0BeKa; YMEHHE MTPOTHO3MPOBATh BIIMSHHUE BEIICCTB
U XUMHYECKHX IPOIECCOB HA OPTaHM3M YEJIOBEKa M OKPYIKAIOIIYIO

MMPUPOJHYIO CPpEAY

3.2

YMCHUC HHTCIPUPOBATH XUMHUUYCCKHC 3HAHUSA CO 3HAHUAMHU APYTUX

y4eOHBIX IPEMETOB

3.3

HaJIM4YUC OIIbITa pa6OTI>I C pa3jInYHbIMU HMCTOYHUKAMU I/IH(I)OpMaI_II/II/I
10 XHMMHUH (Haquaﬂ W HAYYHO-IIOIIYJIIpHAA JIUTEpaTypa, CJIOBapH,

CIPAaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHMBATh HWH(OPMAIIMIO O BEIIECTBaX, HX
NpEeBpallCHUsIX W TPAKTHYECKOM  TPUMEHEHHH ©  yMEHHE

HCII0JIb30BaTh €€ AJI1 pCIICHUA y’—I€6HO-H03HaBaTeHBHBIX 3aaa4

BJIaI[GHI/IC OCHOBaMH ITOHSTHIMHOI'O arrmapara M CHMBOJHUYCCKOTO

S3bIKa XMMUHU JJISI COCTaBIeHHUs (HOpMYJ HEOPTaHMYECKHX BEIECTB,
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YpaBHEHUHM  XUMHUYECKHUX  pEaKIHi; OCHOBAMH  XHUMHYECKOU

HoMeHkinatypsl (IUPAC u TpuBHansHON)

YMeHne oOBSCHATH CBsI3b MOJOXEHUs dieMeHTa B llepuonuueckoit

CUCTCMC C YHCJIOBBIMHU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5) XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsia sAapa, o0Imee YHucio
DJIEKTPOHOB), PACHPENEICHHEM DJJIEKTPOHOB 1O DJHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAUS U KATbIIHS
[IpencraBnenne 0  MEPUOAMYECKON  3aBUCHUMOCTH  CBOMCTB
XUMUYECKHX 3JIEMEHTOB (paJlyCc aToMa, dJEKTPOOTPHUIATEIBHOCTD),
6 MPOCTBIX U CIOKHBIX BEIIECTB OT IIOJIOXKEHHUS DJIEMEHTOB B
[lepmonmnueckoit cucremMe (B MajblX MEpHOJAX M TJIABHBIX
MOJITPYIIIax) ¥ 3JIEKTPOHHOTO CTPOSHUS aTOMa
7 YMeHue KiaccupuImpoBaTh:
7.1 XUMHYECKHE DJIEMEHTHI
7.2 HEOPraHUYECKHUE BEIIECTBA
7.3 XUMHUYECKHE PEaKIuu
8 YMeHue onpeaesiTh:
8.1 BaJICHTHOCTh W CTCIICHb OKHCIICHUS XUMHYECKUX 3JIEMEHTOB, 3apsil
' HOHA
8.9 BUJ] XHUMHYECKOH CBS3M W THI KPHUCTAIUIMYECKOW CTPYKTYpHl B
' COCTMHCHUSIX
8.3 XapakTep Cpeasl B BOJAHBIX PACTBOpPaX BEHIECTB (KHCIOT, OCHOBAHUH)
8.4 OKHCIIMTENIb U1 BOCCTAHOBUTEIh
9 YMeHue xapakTepru3oBaTh PU3NUECKUE M XUMUYECKHE CBOMCTRA!
MPOCTBIX BEHIECTB (KUCJIOPOJ, O30H, BOIOPOJI, TrpaduT, anmas,
9.1 KpeMHH, a30T, (ocdop, cepa, Xxjop, HATpui, Kaiwii, MarHu,
KaJIbLIWHA, aJTFOMUHHM, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX PAcTBOPOB (BOJA,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPON, OKCHIbI W THUAPOKCHIBI
9.9 metamioB |-lIlA rpynn, amomunus, meau (1), nunka, xenesa (Il u
' I11), okcuasl yraepona (11 u 1V), kpemuus (1V), azora u pocdopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
docdopHas, yronbpHas, KpeMHHUEBasI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBaTh M  XapaKTepU30BaTh CBOWCTBA  BEIIECTB B
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3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXHOCTBH ITPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHLBIX YCIIOBUAX

YMeHHe COCTABIIATh MOJIEKYJIIPHBIE U MOHHBIC YPaBHEHUs pEaKLui, B

10
TOM YHUCIIE:
10.1 peaxiuii HoHHOro oOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil
10.3 WUTIOCTPUPYIOIINX ~XMMHUYECKHE CBOICTBA M3yYEHHBIX KJIACCOB
' (Tpyrmin) HEOPraHUYECKUX BELECTB
10.4 MOJITBEPKIAIONUX TCHETHUECKYIO B3aUMOCBSI3b MEKITY HUMHU
11 YMeHue BbIUUCITH (IPOBOAUTH PACUETHI):
111 OTHOCUTEIILHYI0 MOJICKYJISIDHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMHUYECKOT0 JIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJFO BEIIIECTBA B pacTBOpE,
11.3 KOJIMYECTBO BEILECTBA U €r0 Maccy, 00beM ra3on
114 10 YpaBHCHHUSAM XHMHUYCCKHX PEAKIUH W HaAXOJWTh KOJUYECTBO
' BEIIECTBA, 00BEM B MacCy peareHTOB WM POYKTOB PEaKIIHU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAay4YHOTO TO3HaHWS  (HaOIroAcHHE,
121 U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) TIPU U3YyUYSHUH BEIIECTB U
' XUMHUYECKHX SBICHUH; yMeHue chopMmynupoBaTh mpodlieMy U
IPEIJIOKUTH MMyTH €€ pelleHus
122 O0e3omacHON pabOThl C XMMHYECKHMHU BEIIECTBAMHU, XUMHYECKOU
' NoCyA0i U J1abopaTOpHBIM 000PyAOBaHUEM
npaBujiaMu O€30MaCHOT0 OOPAILEHUS C BEIIECTBAMU, UCIOIb3yEMbIMU
B IIOBCETHEBHOW JKU3HM, TIPABUJIAMU TTOBEJICHUS B LEISIX COCpPeIKECHUS
123 370pOBbSl M OKPYXAIOUIEH NPUPOAHOM Cpelbl; MOHMMAHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIC OPTaHHU3MBI OMPEICIIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIICHHSI U TPEIOTBPAIICHUS WX BPETHOTO
BO3JICUCTBUSA
13 Hannune mpakTHYeCcKHX HABBIKOB TIAHUPOBAHUS U OCYIIECTBICHUS
CIEeIYIONINX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4eHHEe U omucaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C q)HSPI‘IeCKI/IMI/I u XUMHUYCCKHUMHU SIBJICHUSMH, OIIBITHI,
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13.2

WUTFOCTPUPYIOIIME TPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIINI

U3yUYeHHE CIIOCOOOB pa3feicHHs CMece

13.3

[IOJlyY€HUE KHUCIIOpOJAa M H3Y4YEHHE €ro CBOMICTB; IOJIy4E€HHE
BOJOpOJa U U3yUYEHHE €ro CBOICTB; MOJYyUYEHHE YTIEKHUCIOro rasa u

N3YUCHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaAKa U U3YyYCHHUEC €TO CBOICTB

13.4

IIPUTOTOBJICHUE pAcCTBOPOB C ONPENEIEHHOM MAaccoBOM nosiei

paCTBopéHHOFO BCIICCTBA

13.5

pUMEHEHUE WH/INKaTOPOB (makmyca, METHIIOpaHKa "
dbeHondTanenHa) s ONMpeNeIeHUsT XapaKTepa Cpeabl B pacTBOpax

KHCJIOT U LIeJIouel

13.6

HUCCIICAOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4YCCKUX  BCHICCTB
Pa3JINIHBIX KJIACCOB; M3Yy4YCHUC BSaHMOIIGfICTBI/IH KHCJIOT C MCTaJlllaMH,
OKCHJIaMH MCTAJJIOB, PaCTBOPUMBIMHA n HCPACTBOPUMBIMU
OCHOBAaHUAMH, COJIAMH; MOJIYYCHUC HCPACTBOPUMBIX OCHOBaHHfI;
BBITCCHCHUC OJHOro MCTallla JApyruM U3  pacTBopa  COJIH,
HCCICIOBAaHUC aM(I)OTepHBIX CBOICTB THUAPOKCUIAOB QAJIIOMUHHUA U

LIUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHNYCCKUX COCI[HHGHPIﬁ»; ((QHGKTPOHI/ITI/I‘IGCKEB{
JUCCOoLalMs), «Baxnenmue HeMeTaUIbLI U HX COCAUHCHUSA,

«BaxHenme MeTajuIbl U UX CO€IUHEHUI

13.8

XUMHUYECKHE  OKCIEPHUMEHTBI,  WUIIOCTPUPYIOIIME  TNPHU3HAKU
NPOTEKAHUsI PeaKIMii MOHHOTO OOMEHAa; KaueCTBEHHBIC PEaKIMH Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJIOPHI-, OpOMUI-,
uomuna-, cynbdar-, Qocdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
TUJIPOKCU-UOHBI, KATUOHBI AMMOHUS, MarHusi, KaJbLus, aJFOMUHUS,

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

14

VYmenue:

141

14.2

NpPENCTaBIATh PE3yJbTaThl dSKCIEpUMEHTa B (OpMe BBIBOJOB,
JIOKa3aTeNIbCTB, TpadUKOB ¥ TAOMUIlT W BBIABIATH SMIIUPHUYECCKHC

3aKOHOMEPHOCTH
YCTAHABIIMBATh CBSI3U MEXY PEaIbHO HAOII0AAEMbIMU XUMHUYECKUMU
SIBJICHUSIMU U IIPOLIECCAMU, IPOUCXOASIIIMMHU B MaKpo- U MUKPOMHUPE,

OOBSACHSTH IPUIMHBI MHOTOOOPAa3Hsl BEIIECTB
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HEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 31eMeHT COIePKAHMS

1

HepBOHa‘IaHBHBIC XHUMHUYCCKUEC ITOHATHUA

11

UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue dieMeHThl. CHMBOJIBI  XMMHUYECKHX

OJICMCHTOB. HpOCTHe 1 CJIOXKHBIC BEIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMUYECKHX 3JIeMEHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTeNnbHAsI aTOMHas Macca.
OTtHOCHUTENIBHAS MOJICKYJIsIpHad Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTAa

B COCAMHCHHUU

1.5

1.6

KomnyectBo BemectBa. Monbs. Momsipaass Macca. MomspHbIii 00BEM Ta30B.
Bsaumocss3b KOJIMYCCTBA, MACChl U YUCJIA CTPYKTYPHBIX CAWHHUI BCIICCTBA

DU3NYECKUE U XMUMHUYECKHUE SIBIICHHS. XUMHYECKas peakuus U €€ NMPU3HAKHU.

3aKOH COXpAaHEHUS MAacChl BEIIECTB. XUMHUUECKUE YPABHEHUS

HepI/IO)II/I‘-ICCKI/Iﬁ 3aKOH H Hepno;uzmecxaﬁ CUCTEMA XHUMHYCCKHX OJICMCHTOB

J.11. MenneneeBa. CTpoeHne aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XxumMudeckux 3yemeHton J1.M.
Menpeneesa. [lepuoasl u rpynmnbl. GU3NYECKUI CMBIC MOPSIKOBOTO HOMEPA,

HOMEPOB MepUOo/Ia U TPYMIbI JIEMEHTa

2.2

Ctpoenne atomoB. CocTaB aToMHbIX sjep. M3otombl. DnekTponsl. CTpoeHue
JNEKTPOHHBIX 000JI04eK aToMoB TepBbIX 20 XUMHYECKHX AJIEMEHTOB

ITepunonnueckoii cucremsl [I.1. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NIEpUOJOB, Kayus, Kanpuus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
METAJUIMYECKUX W HEMETAJUIMYECKMX CBOMCTB) M HMX COCIMHEHHHA B
COOTBETCTBUM C IIOJOKEHHMEM »JyeMeHTOB B Ilepuoaudeckoil cucreMe u

CTPOCHHUEM UX aTOMOB

CrtpoeHue BelecTna

3.1

Xumuueckasi cBsi3b.  KoBaneHTHas (MOJsipHAsT W HEMOJSpHAsi)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  dJeMEHTOB.  MoHHas  CBs3b.

Merannnueckas CBSI3b




3.2

Tunsl kpucTauIMyecKux pemeéTok (aTOMHas, HMOHHAs, MeTaJuIndyecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUNA KPHUCTAUIMYECKOM PEIIETKM M BUAA

XUMHUYECKOU CBA3U

Baxueiie npencTaBuUTENM HEOPraHUYECKUX BemecTB. Hemeraibl m ux

COCAHMHCHUA. MeTtannsl U uxX COCIUHCHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKHX COCAMHEHUN: OKCHIIOB
(coneoOpazyromue: OCHOBHBIE, KHCJIOTHBIC, amdoTepHbIC) u
HecoJieo0pa3yolre; OCHOBaHHM (IIETOYHM W HEPACTBOPUMBIC OCHOBAHWS);
KHCJIOT  (KUCIIOpOJCONepXKale ¥ OECKHUCIOPOAHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIC); COJIEH (CPETHUX U KUCTIBIX)

4.2

du3nueckue MW XAMHYECKHE CBOMCTBA IMPOCThIX BCIICCTB-HCMECTAJIJIOB!

BOJIOPOJIa, XJI0pa, KHCIOpOoa, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS

4.3

OU3NYECKME U XHUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB-METAJIOB: JIUTHS,
HaTpusl, Kajlus, MarHusi U KaJbIUs, aAJIIOMUHUS, Kelie3a. DIEeKTPOXUMHUUECKUN

Ps HAIIPSKEHUN METaJIOB

4.4

du3znyeckue U XUMHYECKHE CBOMCTBa BOOOPOIHBIX CO€IUHEHHI HEMETaJIOB:

XJIOpOBOAOpOAA, C€pOBOAOPOAA, AMMHAKA

4.5

du3nyecKue W XUMHUYECKHE CBOMCTBA OKCHI0B HemeramioB: cepol (1V, VI),
asorta(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). IonyucHue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoictBa okcuaoB: MetauioB |A—-IIA rpynn, muuka, meau(ll) u

xene3a(ll, 111). TlonydeHnue oKCHIOB METAILIIOB

4.7

XUMUYECKUE CBOWCTBA OCHOBaHWH M aM(OTEPHBIX THAPOKCHIOB (HAa MpHMEpe
TUAPOKCUIOB  QJIIOMUHUSA, Kene3a, 1uHKa). [lodyueHue ocHOBaHM U

aM(OTEPHBIX THAPOKCHIOB

4.8

OOue XMMHUYECKHe CBOWMCTBA KHCIOT: XJOPOBOJOPOJHON, CEpOBOAOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochHOpHOH, KPEeMHHEBOU, YrosbHOU. OcoObie
XMMHUYECKHE CBOICTBAa KOHILIEHTPUPOBAHHOW CEpHOM W a30THOM KHUCIOT.

[Tonydyenue kucior

4.9

OO6mue XxuMHYECKHE CBOMCTBA cpenHux cotied. [lomyuenue coneit

4.10

[Monyuenue, coOupaHue, pacro3HABaHHE BOJIOPOJA, KHCIOPOIa, aMMHaKa,

YTIIEKUCIIOTO Ta3a B J1abopaTopuu
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[lonyyenne aMMuaka, CEpHOW M A30THOM KHUCIOT B MPOMBINUIEHHOCTH. O01ue

CIIOCOOBI IMOJIy4YCHHA MCTAJIJIOB
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412

I'enermueckas cBSI3b MCXKIY KiIacCaMM HEOPTaHUICCKUX COG}II/IHGHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Knaccudukanus XMMUYECKUX PEaKIMi MO pa3IMYHBIM MPU3HAKAM: 110 YUCIY U
COCTaBy Y4YacTBYIOIIMX B pPEAKIMU BELIECTB, IO TemiaoBoMy 3¢ddekry, mo

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUUECKUX 3JIEMEHTOB

5.2

TennoBoit 3¢ hexT XUMMUYECKON peakul, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘ICCKI/IC YpaBHCHUA

53

OKHUCIINTEIEHOBOCCTAHOBUTENbHBIE peakiui. OKHUCIUTENN U BOCCTAHOBHUTEINH.
[Ipouecchl  OkHMCIEHHUSI W BOCCTAHOBJICHMSA.  ODJIEKTPOHHBIM  OanaHC

OKHUCIIUTEIILHOBOCCTAHOBHUTEIIFHOM pc€akuuu

5.4

Teopust AMEKTPOTUTHUECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DIEKTPOIUTHI U

HEOJICKTPOJIHUTHI. CunbHble U caa0ble OJICKTPOJIUTEL. CremneHb Jucconuanmuu

5.5

Peakuun moHHOro OOMEHa. YCIIOBHS NMPOTEKAaHUS PEAKIMHA HOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHLIC HOHHBIC YPABHCHUA peaKHI/Iﬁ

XUMHS 1 OKpY>KaroIas cpeja

6.1

6.2

BemectBa u MaTrc€puajibl B HOBCC,I[HCBHOﬁ JKM3HH dYejoBeKa. be3omacHoe
HUCIIOJIB30BaHHUEC BEHICCTB M XHMHYCCKHUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6BITy.

HepBaﬂ IIOMOIIB IMPU XUMHUYCCKUX 0XKOrax U OTpaBJICHUAX

XUMUYECKOE 3arpsi3HEHHUE OKpYXKaromied  cpeapl  (KUCIOTHBIE — JTOXK[IH,
3arpsi3HEHUE TOYBHI, BO3JyXa W BOJOEMOB), CIOCOOBI €0 TMPEIOTBpPAIICHUS
[Ipenensnass pomyctumast konueHtpanus BemiectB (ITJK). Ponp xumuu B
pPEIICHUH DKOJIOTHMYECKUX mpobieM. YCHJICHHEe MapHUKOBOTO dd¢eKra,

PaspymieHue 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, a3ota, Gocdopa, yriaepoaa, KpeMHUS U UX COCAUHEHUN B
OBITY, MEIWIIMHE, MPOMBIIIIEHHOCTH M CeNIbCKOM Xo3siicTBe. [lpuMenenue
METAJVIOB M CIUIAaBOB (CTallb, YYTyH, AIOPAIIOMHUHUNA, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH UX coeAnHeHui. [IoHATHE 0 KOPPO3MH METAJUIOB, OCHOBHBIE

CIOCOOBI 3aLUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHHKHU YTIEBOAOPOAOB (yroyb, MNPUPOAHBIA Tra3, He(pTb),

MIPOYKTHI UX MepepaboTKu (OCH3UH), X POJIb B OBITY U POMBIIUICHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS OO0 OPraHWYECKHX BEIIECTBAX KAaK O COCIMHEHHIX
yriepozaa (MeTaH, 3TaH, STWJIEH, alleTWIEH, 3TaHOJI, TJIMLIEPHUH, YKCYCHAs! KHUCIIOTA).
[onsiTne 0 OMONIOTMUECKN BaXKHBIX BELIECTBAX: JKUpax, OeNKax, yriieBogax — U UxX

POJIA B JKU3HU YCIIOBCKA
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Pacuérter:

7.1 o hopMyJsiaM XUMHUYECKUX COCTMHEHUH
7.2 Macchl (MaccoBOi) J10JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUAM
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YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOLECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPUAJIBI JJ151 YYEHUKA

* I'abpuensn O. C. «Xumus. 8 kimacc. ba3oBblil ypoOBEHbY.

* ['abpuensn O. C. «Xumus. 9 knacc. ba3oBblil ypOBEHbY.
METOJIUYECKUE MATEPUAJIBI JIVISI YUYUTEJISA

* O. H. flctpebora «Iloypounbie pazpabotku 1o xumuu: 8-it kiace: k YMK O.
C. l'abpuensana. ®I'OC».

* O. H. flctpeboBa «Iloypounbie pa3pabOTKH 10 XUMHUU. 9 KIaccey. * « XUMHUs.
8 kmacc. TexHonornyeckue kapThl ypokoB 1o yueoHuky O. C. ['abpuensiHay.
* «Xumus. 9 Kjacce: TEXHOJIOTHYECKUE KapThl YpokoB 1o yueOHuky O. C.
I'a6puensua» (aBropel H. H. [TunsnukoBa, H. B. UBanosa, O. I. JIs6una).

* O. C. I'abpuensn, C. A. CnankoB «Xumus. 8-9 knacc. [IpumepHbie paboune

IPOrpPaMMBbD»

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. ®enepanbHbIil MHCTUTYT NieAarorundeckux uamepenuit (OUIIN) —
https://fipi.ru

— Marepuaisl 1y moaroroBku k BITP, OI'D u onumnuanam mo GMOIOTHH.

2. Enunoe cogepskanue obmiero oopazoBanms — https://edsoo.ru



— mudponas 6aza no @PI'OC: TemaTnueckoe MIAHUPOBAHUE, METOIMYECKUE
MaTepualbl, pecypcehbl A 8-9 kiaccos.

3. Sxnacc https://www.vaklass.ru/

4. I1IOC Mos mkona https://edu.gosuslugi.ru/



https://www.yaklass.ru/
https://edu.gosuslugi.ru/
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