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INOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepalbHON paboyeil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIUU MPENOJABAHUS YUYEOHOTO MpeaMeTa « XUMHUSH
B 00pa3oBarenbHbIX oprann3anusx Poccuiickoit @enepannu.

[Iporpamma mo xumum Aa€T TpEACTaBICHHE O IIENsIX, OOIIeW cTpareruu
o0yueHHUsl, BOCIUTAHMS W Pa3BUTUS OOYYAIOMIMUXCS CPEACTBAMHU Y4eOHOIO
npeaMeTa, yCTaHABJIMBAET o0si3aTeNbHOE IIPEAMETHOE COZIEpKaHMUE,
npeAycMaTpUBaeT paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE MO
pazienaM M TEeMaM IMPOrpaMMbl MO XUMHUHU, OINPEIENAECT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEepUCTHKU COZIEp/KAHMS, PEKOMEHAYEMYIO
MOCJIEI0BATEILbHOCTh  M3YYEHUS] XUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH IpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMUM K
pe3yJibTataMm 00yuYeHHs] XUMUU Ha YPOBHE 11€JIEH U3yueHUsl peaMeTa U OCHOBHBIX
BUJIOB YYCOHO-TIO3HABATEILHON JEATETLHOCTH OOYyYalomerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMS.

3HaHWEe XHUMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PEHUS
00yyJaromierocs, ero MpeJCTaBICHUN O MaTepUaIbLHOM €IMHCTBE MHPA, BAXKHYIO
posib urpatorT GOpMUPYEMbIE XUMHEW NPEACTaBICHUS O B3aUMOIIPEBPAILCHUIX
SHEPTUU U 00 DBOIONMU BEIIECTB B MPHUPOJE, O MYTAX PENICHUs TiI00aabHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPhEBOM, IHEPIETHUCCKOM,
MUIIEBOM U SKOJOTUYECKON O€30IacCHOCTH, MPOOJIEM 3PaBOOXPAHECHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  peajlih3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 0011eH 1 (PYHKITMOHATILHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIbHOW  Y4eOHOM  JesITeNIbHOCTH,
SKCIEPUMEHTAJIbHBIX M HCCJIEAOBATEILCKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCEIHEBHOM JXKU3HU, TaK U B TPO(PECCHOHATHLHOM NESITETHHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO NMPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YUarOIINXCS;



Croco0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTeCTBEHHO-
HAay4YHbIM 3HAHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
o0pa3oBaHUE 00yYAIOUTUXCSI.

JlanHbie HampaBlieHUS B OOYYCHHH XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
COJCp)KaHUS  Y4eOHOTO  TIpeaMeTa, KOTOPBIH  SIBISETCS  Iearorm4ecKu
aJanTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKU XMMHUHU Ha OIMPE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIMMHCS CHUCTEMBl IEPBOHAYAIBHBIX TOHATHH XHMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TOHSATUN
OPraHUYeCKON XUMHUH.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk e€ mzyudeHuro. ColiepaHue CKIIAJbIBACTCS U3 CUCTEMBbI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATU O XUMHUYECKON
peakiuu. OO0e O3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl 110 TPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

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

— Ilepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpEeACTaBICHUM 00 dICKTPOJUTHYECKON JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIEAOBATEILHO OT OJTHOTO
YPOBHS K JPYyrOMYy, BBITIONHSAA (PYHKIMH OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEW MPAKTUYECKOrO MPUMEHEHHUS] U TOTYy4YECHUS
V3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJCTABICHUS O XMMUYECKON COCTABIIAIONICH HAyYHON KapTHUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAHUSI B Hayke. M3ydeHne XUMHM NPOUCXOJIUT C NPHUBICUCHUEM
3HAHWM W3 paHee W3YYCHHBIX Yy4YEeOHBIX NpeaMeToB: «OKpYXKaOMMA MUDPY,
«buonorus. 5—7 knacce» u «Pu3nka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHH TMPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKOU
JNEATEbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amadya ydeOHOro IpeaMera COCTOMT B (DOPMHUPOBAHUHU CHUCTEMBl XHUMHYCCKHX
3HAHUN — Ba)KHEUIIHUX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETUUECKUX TOJIOKCHHM,
JOCTYMHBIX O000OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAy4YHbIM METOJaM T[IO3HAHUS TMPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUM U PA3BUTUHU MMO3HABATEIbHBIX YMEHUN U
UX T[PUMEHEHWH B Y4YEOHO-IIO3HABATEIIBHOW M y4eOHO-UCCIEeI0BATEIbCKON
JESTETPHOCTH, OCBOCHHMHM TIPAaBMJI OE30MacCHOTO OOpaIlleHWs C BEIIeCTBAMH B
ITIOBCETHEBHOM KU3HU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl BaXKHOE
3Ha4YEHUE MPUOOpE TaKue e, KaK:

— (opMHpoBaHUE HHTEIUNICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY TMPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSs Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yYarommxcsi K CaMOCTOATEIbHOM MO3HABATEIbHOW JESTEIbHOCTH, HAYYHBIM
METO/IaM TO3HaHUS, (OPMHUPYIONTUM MOTHBAIIMIO W PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CIOCOOCTBYIOMIUX MPUOOPETEHUIO 00yYarOITUMUCS
OTbITa Pa3HOOOPA3HOM NESITEIHHOCTH, MO3HAHUS M CAaMOTO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIMM), UMEIONIUX YHUBEpPCAIbHOE 3HAUEHUE s
Pa3TUYHBIX BUIOB ACSITEIBHOCTH;

— ¢opmupoBanue oO0mEeld QyHKIUOHAIPHOM W  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM UYHCJE YMEHUW OOBACHITH U OICHUBATH SIBJICHUS
OKpY>KaloIllero Mupa, UCIOJIb3ysl 3HAHUSI M OMbBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMUH, TPUMEHITh WX TPU pPEIICHHH MpoOjeM B TOBCETHEBHOW KU3HU U
TPYZIOBOM JESITEIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCA T'yMaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XUMWYECKUX 3HAHUW [ BBIPAOOTKH HKOJOTHUECKHU
1eaecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B LEIAX
COXPAaHEHMS CBOETO 30POBbS U OKPYKAIOWIEW IIPUPOIHOMN CPENBL;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(Is M HANpPaBICHHOCTH AAJIbHEHIIIEro
0o0yueHus.

OO6miee YuCIO dYacoB, OTBEAEHHBIX IS W3YYCHUS XUMUU Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanusi, coctapiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B )KM3HH YEJIOBEKAa. XUMHUSA B CUCTEME HAYK.
Tena wm BemectBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BewecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CniocoOblI pa3jieseHus: cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIeMEHTbl. CHMBOJBI XUMHUYECKUX
anemeHTOB. [IpocThie U ClI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢Gopmyna. BajaeHTHOCTb aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewmecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJNEKyJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX €IUHUL BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COEIUHECHUN.

Du3nuecKue U XUMHUYECKHUE SIBIICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX peaKuil (COeTUHEHNs, Pa3I0KEHU, 3aMEILICHHs], 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCY0H, MpaBuiiaMu paboThl B 1abopaTopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTopHbIM 00OpPYJAOBaHUEM, U3YUEHUE U OIMHUCAHUE
bU3UYECKNX CBOWCTB OO0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHIEHCALUSI BOJbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAITMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBUE Mejla C KUCIIOTOMN) SBJICHHM, HAOIIOACHUE U
OMKCaHUEe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peaklHil (pasiiokeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHE T'MAPOKCUIA
menu (I1) mpu HarpeBanuu, B3auMoJiecTBHE kele3a ¢ pactBopoM conu meau (II),
U3y4eHHE CIOCOOOB pa3/elieHus CMEeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBAHUE, JUCTHILIIAIMSA, XpoMaTorpadusi, MpoOBEJCHUE OUYUCTKH TOBApPEHHOU
CONM, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTaTOB  IPOBEJCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYII
(ILIapOCTEPHKHEBBIX).

BaxHeiline npeacTaBUTEId HEOPraHMYECKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3znyxa. Kuciopon — 31€MEHT U MPOCTOE
BeliecTBo. HaxokneHue kucimopoia B mnpupoie, (U3MUYECKUE U XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoma. CrocoObl



MOJIYYeHHsS] KUCTopoAa B JabOpaTopuud W TPOMBIINUIEHHOCTH. Kpyrosopor
Kucinopoza B mpupojae. O30H — alIoTponHast MOAU(PUKALINS KUCIOPOIaA.

TernoBoil 3p(HEeKT XMMHYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakuud. TOIUIMBO: yrojib M METaH. 3arps3HEHue
BO3/yXa, YCWIEHHE apHUKOBOI O 3 peKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — asnemenT M mpocroe BemiectBo. HaxoxkaeHuwe Bomopona B
npupoae, (U3MUYECKME M XUMHUYECKHME CBOMICTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. Kucnorsl u conm.

MonsipHbIii 00bEM ra3oB. Pacu€Thl M0 XUMHYECKUM YPAaBHCHUSM.

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputelsib. PacTBOphI.
HacelllleHHBIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTh BELIECTB B BOJE.
MaccoBas f0Jis BELIECTBA B paCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpOB B Ipupone U B )KU3HM 4desioBeka. KpyroBopor Boasl B Ipupoae.
3arps3HeHne NpUupoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHenuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpa3yiolmue  (OCHOBHBIE, KHUCIOTHbIE, amMQOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. dDusnmyeckue U XUMUYECKHE
CBONMCTBA OKCHJIOB. [lomydenune okCcuaos.

OcHoBanusa. Knaccudukamuss ocHOBaHUM: IMIETOYM UM HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMil. DPU3MYECKHE U XUMUYECKHE CBOMICTBA
ocHoBaHuu. [lonydyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[Tonydenue KUCIOT.

Comu. Homenknatypa cosneil. @U3NUECKMe U XUMHUYECKUE CBOMCTBA COJICH.
[Tonydenue coineil.

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHHM.

Xumuueckuit IKcnepumenm:

KAUuE€CTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpoAa B BO3yXe, MOIYyUYCHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOI0/IeHNe
B3aMMOJICMCTBUS BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HMKHOBEHHUS U
IpeKpalieHus ropeHust (moxkapa), O3HAKOMJIEHME C o00pas3lamMu OKCHUIOB U
OMHCaHUWE MX CBOWCTB, MOJy4YeHHE, COOMpaHME, pPACIO3HABAaHUE U HU3yYEHUE
CBOMCTB BoJIOpoja (TOpeHue), B3auMojeicTBUe Bojopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BAaHUE BUJIEOMATEpUATIOB), HAOJIIOJEHHE OOpa31l0B BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEH pacTBOPEHHUSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C  ONPEAEIEHHOU
MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalaMu
(HaTpyieM ©  KaJblMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEPUAIIOB),



UCCIIEJIOBaHME 00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaAO0JII0ICHNE U3MEHEHHUS OKPAaCKH MHIMKATOPOB B PAaCTBOPAX KHUCIOT M IIEIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHOW KHUCIOTHI,
KHCJIIOT C MeTajulaMH, PEaKUM¥ HEUTPAIM3ALNH, IOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METajlla IPYyTMM M3 PacTBOpa COJIM, PELICHUE
OKCIIEPUMEHTAJIBHBIX 3aJad 0 Teme «BaxHenmmue KiacChl HEOPraHMYECKHUX
COCIMHEHU).

Iepuoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHUMHYECKHX
nemeHTOoB JI. W. MenaeaeeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTETIbHO-BOCCTAHOBHUTEIbHbBIC PEAKIUH

IlepBple MONBITKM KiIacCHU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJOYHO3EMENIbHbIE METAJLIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aM(POTEpHBIE OKCHIBI
Y THUJIPOKCHUJIBIL.

Ilepunonnueckuii 3akoH. [Iepuoanueckas cucteMa XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa.  KopoTkonepuonHas ©  JJMHHOMNepuoAHas  (OpMbI
Ilepnogmueckon cucrteMsl xumMudeckux anemeHToB . . Menneneesa. Ileprnonsr
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTtpoeHue
AJIEKTPOHHBIX ~ 000JIOYEK aTOMOB MepBbIX 20 XUMHUYECKHX DIJIEMEHTOB
[lepnogmueckonn cucremel [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA 110 ero noyioxkeHuro B [lepuonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAIUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB MO rPpyMNmaM U Nepuoaam.

3nauenue [leproanueckoro 3akoHa u [leppoanveckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB I pa3BUTHs Haykh M npaktuku. . M. MenneneeB — yd€Hbli H
IpaKJaHUH.

Xumunueckass cBsi3b. KoBaneHTHast (HOJSpHAss W HEMOJIApHAsl) CBSA3b.
DIIEKTPOOTPULIATENHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipoueccol OKnCAEHUS U BOCCTAaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydyeHrne oOpas3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TUAPOKCUIA LHHKA C pPACTBOPAMM KHUCJIOT M UIEJNOYEH, INPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Mesicnpeomemmuoie cea3u



Peannzanust MeXNpeAMETHBIX CBS3€M MpHU W3YyYEHUM XHMHU B 8 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTACJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OO0mre ecTeCTBEeHHO-HAYUYHBIE MOHSATHSA: HAYYHBINH (pakKT, TUIIOTE3a, TEOPUs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukanus, TMepUOJAUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJICIUPOBaHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusnka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIIbI, PAJNOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKHUIN 3aps]i, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, Ta3, (PU3MYECKUE BETUUYUHBI, €IUHHIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBo U XMUMHYeCKasi peaKkius

[Iepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTtpoeHue aroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaius, KaldblUusid M HX
COCAMHEHU B COOTBETCTBUM C TMOJIOKEHUEM »3IJIEMEHTOB B Illepmoamueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XHUMHUYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWMYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKHUX
COCMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMUIecKux peakiyii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TeIuioBOMY 3 (deKTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKHX IJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKINHU, TEPMOXUMHUYECKUE
ypaBHEHHSI.

[Tonsitue o ckopoctu xuMuuyeckor peakiuu. [lonsTe 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusiX. [IoHsTHEe 0 rOMOTE€HHBIX U TeTepPOreHHBIX
peakuusx. [lonstue o karanuse. [loHsTne o xumMmuyeckoM paBHoBecuu. DakTopswl,
BIIUAIONIME Ha CKOPOCTh XMMHUYECKOW pEaKIMU M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMM,  DJIEKTPOHHBIN  OanaHc
OKUCIIUTEIbHO-BOCCTAHOBUTEIHLHOMN peaKkIuu. CocraBieHue ypaBHECHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCMOOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUIECKON TUCCOUMUALIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJIAMHU
XUMU4ecKoil cBsi3u. CteneHs aucconuanuu. CHUIbHbBIE U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cioBusl MPOTEKaHUS PEAKIIMA HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBa KHUCIOT,
OCHOBAaHMI W cCOJEd B CBET€ MPEICTABICHUNA OO0 BJIEKTPOIUTHUYECKOU
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [[oHSATHE O THIPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB UM HEMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJIopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKIuu
OT BO3JICUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECAOBAHUE DJIEKTPOIMPOBOIHOCTHU
pacTBOpOB BEUIECTB, MpoLEecca AUCCOIMALMUA KHUCIOT, WIEJIOYEed U  COJIeH
(BO3MOXXKHO  MCMOJB30BAHME BUJEO MaTEpPUANIOB), IMPOBEACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX  NPU3HAKU  MPOTEKAHHMs  peakuMid  HOHHOTO  oOMeHa
(oOpazoBaHme oOcajgka, BBIJICICHHE Ta3a, O0Opa30BaHWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COCUHEHHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BELIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUHd Ha HOHBI, pEILICHUE
AKCNEPUMEHTAIIBHBIX 33/1a4.

HeMeTaJiibl U MIX COeIMHEHU S

OO6miast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — TajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe XJjopa
(B3aMMOJICIICTBHE C MeETaJUlaMH, HEMeTajulaMH, IIeJo4yaMu). XJIOPOBOJOPO/I.
CosnsiHasg KUCJIOTa, XUMUYECKHWE CBOMCTBA, IMOJydeHUE, NMpUMeHeHue. [leicTBue
XJIOpa U XJOPOBOJAOPOJA Ha OPraHU3M YENOBEKa. BakHelmme XJIOpUAbl U HUX
HaXO0XEHUE B IPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHune u (uU3NYECKUE CBOMCTBA
IIPOCTHIX BEHIECTB — KUCIOPOA U Cephbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U ceppl. Xumuyeckue cBoiicTBa cepbl. CepoBOmOpO, CTpoeHHE, (HU3HUECKUE U
XUMUYecKrue cBOMCTBA. OKCHUIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, (Qusnueckue U XHUMHYECKHE CBOMcCTBa (0Omue Kak
MPEICTaBUTENA Kjacca KHCIOT W chenuuieckrue). XHUMHUUYECKHE DPEaKIuu,
JeXalle B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit kucioThl. CoJIM CEpHON KUCIIOThI, KAYECTBEHHAs peaKIus Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOAE. XHUMHUUYECKOE
3arpsi3HEHHE OKpY’XKAIoIIel cpefpl COCAMHEHHUS MU Cepbl (KUCIOTHBIE JI0XKH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALCHUS.

OO6mrast xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHMS. A30T, PAaCHpPOCTPAHEHHUE B IPUPOJIE,
busnueckre U XuMHUecKre cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero
(du3ruecKre 1 XUMUYECKHUE CBOMCTBA, MOJMyYeHHe U npuMeHeHue. Coiau aMMOHus,
X (U3HYECKUE U XMMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasi KHCIOTa, €€ MoJydyeHue, (Pu3nueckue U XUMHUYECKUe
cBOMCTBa (00mIME Kak TMPEACTABUTENsl Kiacca KUCIOT M cHenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpaJIbHBIX
yn00peHnil. XuMUYecKoe 3arps3HeHUE OKPYIKAIOIIEeH Cpelibl COeMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXAHM, 3arps3HCHHE BO3AyXa, IMOYBBI W BOJoEéMOB). Docdop,
ajutoTpornabie Moaudukanuu Gocdopa, puzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcun dpochopa (V) u dbocdhopnas kuciora, GU3ndecKkue 1 XUMUIECKUE CBOMCTBA,
nonyuenue. McnoaszoBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUN.

O6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUA.  YTJIEpOJ,  aJUIOTPONHbIE
Moau(pUKalMM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. OKCUIbl yriiepoaa, ux
¢u3rueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHe MpOOJEeMBbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a mno0anbHOrO TOTEIJICHUS KIMMAaTa, IMapHUKOBBIN
s dext. YronpHas KuciIoTa U €€ Coiu, UX (pu3ndecKkue U XMMUYECKHUe CBOMCTBA,
nojiiyueHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayanbHbIe TOHATHA 00 OPraHUYECKUX BEUIECTBaX KaK O COEIMHEHUSX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yroiib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKN Ba)KHBIX BEILIECTBAX: KHUPaxX, OeIKax, yrieBogax — U ux
poJii B KM3HM YeEJOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COCIMHEHUM.

KpeMHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJyYEeHUE U
npumenenne. CoenuHeHuss KpeMHusi B mpupone. OOmiue mnpeacraBieHus 00
okcuae kpemuus (IV) u kpemHueBor kuciaore. CHIMKaThl, UX HCMIOJIb30BaHUE B
ObITY, B MIPOMBIIIUICHHOCTU. BakHeillline cTpoUTeNbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, IIEeMEHT, O0eTOH, *kene300eToH. [IpobreMbl 6e30macHOro MCMOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

U3Yy4eHHE 00pa30B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IPOBE/ICHNE KAaY€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB
UX TMPOTEKAaHMs], OMBITHL, OTpaKalwliue (QU3NYECKHUEe M XHUMHYECKHE CBOMCTBA
rajoreHOB M HUX COCIMHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHME C O0Opa3uamMu XJOPUIOB (TajJOT€HHIOB), O3HAKOMIICHHE C
oOpasmmamu  ceppl W €€ COCINMHECHHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAONIIOICHHE TIpoliecca OOyriIuBaHus caxapa Ioj ACHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHMHYECKHX CBOMCTB
pa30aBIE€HHON CEPHOU KUCIOTHI, MPOBEIEHNE KaUeCTBEHHOM peaKIuu Ha CyJbdat-
WOH W HAOJIOJeHWEe TpHu3HaKa e€ MPOTeKaHWs, O3HAKOMJICHHWE C (DU3UYECKUMU
cBoiicTBamMu azora, (ochopa W HX coeAMHEHUH (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yI0OpEeHUH, MoTyUyeHue,
cobupaHue, paclio3dHaBaHWE W M3y4YeHHWE CBOMCTB aMMHaka, IIPOBEICHUE
KAueCTBEHHBIX pEakIuii Ha MOH aMMOHUS U GochaT-uOH U U3YyUYECHHE MPU3HAKOB
VX MTPOTEKAHUsI, B3aMMOIEICTBUE KOHIEHTPUPOBAHHOW A30THOW KHCIIOTHI C MEABIO
(BO3MOKHO VCIIOJIb30BAHUE BUJIEOMATEPUATIOB), U3y4eHUE MOJIEIIeH
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YTJIEKHCIIOTO Tra3a, MPOBEJICHUE KaueCTBEHHBIX pEaKiuii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIMENH CUJIMKATHOM MPOMBIINUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BakHele HeMeTaJUIbl U KX COCTMHEHUS.

MeTaJibl U MX COeIMHEHU S

OO6murast xapakKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux TnonoxeHus B llepuomuueckon cucreMe XUMUYECKUX diiemeHToB . .
MenpaeneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTajuioB. MeTamiuyeckas CBsI3b U
METAUIMYECKAS ~ KPUCTAJUIMYECKAss  PEmETKA.  DIEKTPOXUMUYECKHU Pl
HANPsHKCHUN MeTauoB. OU3nyeckne U XUMUYECKHUe CBOWCTBAa MeTaiioB. OOmue
CrocoObl TMOMy4YeHus: MeTamioB. [loHSATHE O KOpPpO3uM METauioB, OCHOBHBIC
crocoObl 3auuThl X OT Koppo3ud. CrjaBbel (CTallb, YyTyH, AIOPAITIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[[lenounsie mMeTamibpl: onoxkeHue B llepuognueckon cucrteMe XMMHYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXKJICHUE B MPHUPOJE.
duznyeckre ¥ XUMHUYECKUE CBOMCTBA (Ha mpumMepe Hatpusi U kanus). OKCUasl u



TUAPOKCUABI HATpuss W Kauus. [IpuMeHeHHe WIENOYHbIX METANIOB M HX
COECIMHEHU.

[[lenouyno3eMenbHbIE METaJUIbl MAarHuii MW KallbLIMH: IIOJIOKEHHE B
[lepuoanueckoit cucrteme xumudeckux sneMmeHToB . M. MennaeneeBa, crpoenue
MX aTOMOB, HaX0XJeHUE B Ipupoae. Pu3nuecKkne U XMMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseiiive coeauHEHUs Kaiblus (OKCUJ, THUIPOKCHUA, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIONI0)KeHUE B [lepronueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToMa, HaXOXJCHHE B Mpupoje. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMma, HaxXOXKIECHHE B npupone. PuU3MUECKHE H
XUMHUYECKHE CBOMCTBA kene3a. OKCubl, THApOoKCcHIbl U cou xene3a (1) u xenesa
(I1I), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJIEHHWE ¢ oO0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YUYEHHE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHUIA
KalblMd W HATpUs C BOJOM (BO3MOXKHO MCIOJIb30BAHME BHJIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS KeEe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbllMs, aJIIOMUHUS, [IMHKA, Keje3a
(IT) u xxene3za (II1), meau (1), HabmrogeHNE U OMKMCaHKE MPOIIECCOB OKpAITUBAHUS
MJIaMEHU MOHAMU HATpusl, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUJIPOKCUJA [IMHKA, PEUICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenne
METAJUIBI U KX COCTUHEHUSY.

XUMHA U OKPYKAKOILa"A cpeaa

BemectBa m Marepuanbsl B INOBCEIHEBHOW JKU3HM 4YelioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. IlepBas momoib npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHHE OKpYyXKalolleh cpenbl (mpenenbHas JOMyCTUMAas
KOHIIeHTpalus BeulecTB, aanee — [1/IK). Ponb xuMuu B pemieHun 3KoJI0ruuecKux
npoosieMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIE
MaTepHuabl).

Mesicnpedmemnule ceazu



Peannzanust MeXOpeAMETHBIX CBS3€M MpHU W3yYEHUM XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTACJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE TMOHSTHSA: HAyYHbIH (akT, TUIMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HU3MEPEHUE, MOJIeNb, SBJICHUE, MAPHUKOBBIM
3 eKT, TEXHOIOTUSsI, MAaTEPUAIIBI.

du3nukKa: MaTepusi, aToOM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIH]I,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIa, D3JICKTPUYECKHN 3apsii, ITPOBOJHUKH,
NOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIleCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILIMYECKAs
peméTKa, CruiaBbl, (U3MUECKUE BEIMYUHBI, SIUHUIIEI MU3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: dortocunrtes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATHHbBIE
yA00peHUsI, MUKPORJIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANbI, TOPHBIE MOPOBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOUIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XO0JA€ OOy4YeHUS XHMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATENbHON AESATEIBHOCTA B COOTBETCTBHH C TPAJULIMOHHBIMH POCCHICKUMU
COIMOKYJIBTYPHBIMM UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TMPUHSITHIMU B
oOlecTBe MpaBWJIaMU M HOPMaMM TOBEJCHHS U CIIOCOOCTBYIOT MpoleccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COIMAIM3AIUN O0YyHaOITUXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPAXarOT  TOTOBHOCTh  OOYyYaroIIMUXCSA
PYKOBOJICTBOBATbCA CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUUA H
pacUIMpPEHHE ONBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mIaTpUOTHYECKOTO BOCIIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAaydyHOMY HACIEIUI0, TOHUMAHUSI 3HAUYCHHUS XUMHUUYECKON HAyKu B >KU3HU
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTH BJIAAETh JOCTOBEPHOW WH(pOpMarumen o
NEPEIOBBIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

IPEICTAaBICHUS O COLMAIBHBIX HOpPMax M IMpaBUaX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM W JAPYyrux  BHUAAX
NEeSATENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUM Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]]a4, BBIOTHEHUA XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX ITPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B IIpoLlecce€ OTOM yuyeOHOW NeATeIbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHE M TMIOCTYIIKM CBOMX TOBAapHILIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKNE TPEJICTABICHNS O BEIIECTBE M XMMHUYECKOW DPEAKLUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHs HAayKH M COCTAaBJISIOLINE
OCHOBY JJI MMOHUMaHUS CYIIHOCTHM HAyYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPHUPOABI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOJUMBbIE i OOBSICHEHUS HAONIOAAeMBbIX MPOLIECCOB U SBIICHUH,
M03HABATENbHOM, MH(DOPMAIMOHHOW M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Y4YEOHBIMM TEKCTAMH, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
NeSITETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBIEHHOCTH M YPOBHSI OOy4YeHUS B
JIaJIbHCUIILIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTU >KWU3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370POBBIN 00pa3 KWU3HHU, OCO3HAHWE TOCIEJICTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIs1, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJIEHUs] MpaBuid 0€30MacHOCTH Tpu  OOpalleHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

5) Tpy10BOro BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUEeHHIO TTpodeccuii U Tpyia pa3inyHOTO PO,
YBAXKEHHE K TPYyAy M pe3yjbTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIPUMEHEHHUSI TPEAMETHBIX 3HAHUM 1O XWUMHH, OCO3HAHHBIA BBIOOD
WHJVMBUAYaJIbHOU TPACKTOPUHU MPOJIOKEHUsT 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccnoHanbHON NeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(hecCUOHATBHOU Cpe/Ie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11eJIECO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAaHUE [IEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
npaBuJl 0€30MACHOTO MOBEJICHUSI P pabOTe C BEIIECTBAMU, a TAK)KE B CUTYalIUSIX,
YIPOKAIOIIKNX 3I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJyYaeMbI€ MPU U3YYCHUH XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY>Kalolled MPUPOIHON CPENOM, AJIsl TOBBIIECHUS
YPOBHSI  DKOJIOTMUYECKOW  KYJIbTYphl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTel MX pPElIeHUsT MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe wmeTampeaMETHBIX PE3YyJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOLIEHAy4YHbIE TMOHATUS (3aKOH, TEOpus,
IPUHITAI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YYEOHBIX TpeIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeIMETOB (OPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHMHE MHpA, U YHUBEpCaJIbHbIE yUeOHbIE NeUCTBUS (I103HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOpble obOecreunBatoT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIEHHUIO Y4YEOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Ba3oBble Jijoruyeckue AeiicTBUA:

YMEHHUSI HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHUH
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSATUU (BBIACIATh UX XapaKTEpPHbIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JAPYTMMU MOHSTUSMU), UCHOJIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SBJICHHUM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKALMM XUMUYECKUX BEIIECTB U XUMHUYECKHX DPEAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHbBIC, IO aHAJIOTHUH),
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B TIPOIIECCE TMO3HAHUS TOHATUS (TMpPEeIMETHbIE U
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XMMHU4Yeckas ¢opMyna W YypaBHEHUE
XUMUYECKON PeaKIuu — MPU PEIICHUH Y4eOHO-TTO3HABATENbHBIX 3aj1a4, ¢ YYETOM
ATUX MOJIENbHBIX TPEJICTABICHUN BBISIBIATH U XapaKT€PU30BATh CYIIECTBEHHbBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEJACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

Ba3oBnle ucciieqoBarTejLCKHe 1eHCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAdyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (OPMHUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETeHNE OMbITa M0 TUIAHWUPOBAHUIO, OpPraHU3AlMM W TIPOBEJICHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpoJeIaHHOM padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH U HWHTEPHPETUPOBATH HHGOPMALIUIO
pa3IMUHBIX BUJIOB U (OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOIO COJEpKaHUs, CIPaBOYHbIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO HH(DOPMAIIHIO;



yMEHUE TPUMEHSTh pa3Iu4yHble METOJbl U 3alpOChl MPU MOUCKE U O0TOOpe
uH(pOpMAIMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0JacTl UCHOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (JOpMY MpecTaBiIeHUsT HHOPMALIK U
WUTIOCTPUPOBATh PpEIIAeMbIe 33Ja4d  HECIOXKHBIMU CXEMaMH, JharpammaMu,
apyrumu popmamu rpadvku 1 MX KOMOMHALUSAMY;

YMEHHE HCIOJIb30BaTh U aHAJIU3UpPOBaThb B IIpoliecce Y4YEOHOH W
UCCJIEIOBATENLCKON JEATEIHbHOCTH MH(OPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIBCKOr0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAIOUIEH IPUPOIHON
Cpenbl.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe N1eiCTBHA:

YyMEHHUSI 3ajJlaBaTh BOMNPOCHI (B XoJe Jauasora W (WiIM) JUCKYCCUM) TIO
CymiecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

YMEHUSL  NPEJCTaBIATh  NOJYYEHHbIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
NEATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (1a00paTOpHOTO OMbITa,
1abopaTopHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM  JACSATENBHOCTH MPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIaCOBaHUS
no3uiui (00cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JICHCTBUM, OINpEIECICHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHUE CAaMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBJISITh, KOHTPOJIMPOBATH M TMPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTD, BBIOUpATh Hanbosee 3PpPpeKkTuBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
NO3HABATENBHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEIJIOKEHHBI  QITOPUTM  JEUCTBUUA NPU BBINOJHEHUU 33JaHUM C YYETOM
IOJyYEHUS] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIMsIX,
OIICHMBATh COOTBETCTBUE IIOJYYEHHOTO pe3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MIPEJIaraéMble B YCIOBUU 3aJIaHUN.

NPEAMETHBIE PE3YJBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005A3aTEIbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepaibHOW pabodeil mporpaMMoHu,
BBIICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHblE€ 3HAHUS, YMEHHUS U CIOCOOBI



nercTBul, crnenuduUecKkue IS IpeAMeTHOHM o0nacth  «XUMHUS», BHUIBI
JNEATeIbHOCTH 1O  TOJYyYECHHI0 HOBOIO  3HaHMS, €ro HHTEpIpeTalnH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBATh CMBICII OCHOBHBIX XMMHYECKHUX MOHSATUW: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(olHOpOIHAST M HEOJAHOPOHAs), BaIGHTHOCTb, OTHOCUTENbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBasi JI0JIs1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHB
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHHUS, PEaKIUU 3aMEUICHUs, pPeaKIuu
0o0MeHa, PK30- U SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOH A(h(EKT peakium,
SAIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aroMHas OpOuTalb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHasl CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOP, MaccoBas JOJs BEIIECTBa
(mpolLieHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH H
MIPUMEHSTH 3TH NOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLCHHUII;

* HCIOJB30BaTh XHMMHUYECKYIO) CHUMBOJIMKY [IJII COCTaBJieHUS (opMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OMNpENENITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIEHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpPEJeIEHHOMY KJIAcCy COEAUHEHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHass M HOHHAas) B
HEOPTraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica Ilepuogmueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepronuueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacCChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSs1, 3aKOHA ABOTrajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamdeckoit
CUCTEMbl XHMHMYECKHX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», manbeie u
OOJbIIIME TEPHUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabaune «llepumomuueckas cucTteMa XuMHYeckux siemeHToB J[. H.
MeHnpeneeBay € UYHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij spa, 00Iee YuciIo dJIEKTPOHOB
U pacipeiesiCHUE UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIUH
BEIIECTB, M0 TeIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMUMHYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOKHOCTU TMPOTEKAHUS XUMUYECKUX MPEBPAICHUA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIKYJISIPHYIO W MOJISIPHYHO MacChl
BEIECTB, MAaCCOBYIO [OJIF0 XHMHYECKOTO »JJIeMEHTa 10 (dopmye
COEAMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKInu;

MIPUMEHSITh OCHOBHBIC OIEpAIMM MBICIUTEIBHON JNEATeIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTU3aluIo, KiIacCUu(UKaIHIo,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Yy4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX PEAKLIHM, €eCTECTBEHHO-HAYyYHbIE METO/bI
NMO3HAaHUA — HAONIOJEHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBIM U MBICJICHHBIN);

CIEIOBATh  MpaBWaM  MOJIb30BAaHUS ~ XUMHYECKOM  TOCyAOM U
7abopaTopHbIM 000pYy/IOBaHHEM, a TaKXKe TMpaBHIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITOJHEHUIO
Ja00paTOPHBIX XUMHYECKUX ONBITOB IO TIOJYYEHHUIO U COOUPAHUIO
razoo0pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C ONMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XHUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIBIO HHAUKATOPOB
(;makmyc, heHondTanert, METUIIOPAHXK U APYTHE).

K koHiry oOydeHusi B 9 kiacce npeMeTHbIC pe3yIbTaThl HA 0230BOM ypPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUN:

pacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX IIOHATHUH: XUMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJIEHUS, XUMUYECKas pPEeaKIusl, XUMUYECKasl CBA3b, TEIIOBOU 3(P(PEKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  IJICKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALUA, PEAKLHUH HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEeoOpaTUMbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
ajuioTponusi, am(pOTEPHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, MOHHAs,
METAJUIMYECKAsi), KPUCTAUIMYECKAasT pEHIETKa, KOPpO3Usl METaJIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKUUH, TMPeaebHO JOMyCTHMAas
koHueHTtpanus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBIICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

ONPEAEIIATh BAJICHTHOCTh U CTEIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX paA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeAenéHHOMY KIJIacCy COEOUHEHHHM 1o ¢opMylaM, BHJ XUMHUYECKOU
CBSI3U (KOBAJEHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUYECKOU (opmyJie, XapakTep Cpenbl B
BOJHBIX PACTBOpPAX HEOPTraHWYECKUX COCIMHEHHM, TUI KPUCTALITNYECKON
PELIETKN KOHKPETHOTO BELIECTBA;

packpeiBath cmbica Ilepumogmueckoro 3akona [J[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabmnunyio Gopmy Ilepuoanueckoil cucTeMbl XMMHYECKUX D3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpynma)» U «mnodoyHas
noarpynna (b-rpynna)», wmanbsie u OOJblIME MEPUOIBI, COOTHOCUTH
0003HaUYeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuie, cC
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (CoCTaB M 3apsa  sApa, o0OIlee 4YUCIO DBJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJIOSIM), OOBICHATH 0OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COECJIMHEHHI B
npeaenax MaJlblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (0 YUCIy U COCTaBy YYAcCTBYIOLIUMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO0 M3MEHEHHUIO CTENEHEW OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W creuuduueckue XUMHYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEILECTB, MOATBEPXKIAs OMNUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW HCCOLMAIMU  KHUCIOT,
HIeJI0YEH U COJIeH, MOJHBIE U COKpalllEHHbIE YPaBHEHUS pEeaKIMii HOHHOTO



oOMEHa, ypaBHEHHUs peaKlHil, TOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBS3M MEXK/Ty BEIICCTBAMH PAa3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKITUI
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEIHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH MPOTEKaHUS XMMUYECKHX TMPEBpPALIEHUNH B pa3IUUYHBIX
YCIIOBHSIX;

BEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMEHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PeaKkluu;

coOmroaTh  MpaBWIa  IMOJB30BAaHMS ~ XHUMHYECKOWM  TOCYIOM |
7ab0paTOpHEIM  00OpPYJOBaHWEM, a TaKXe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIHWH, TOATBEPKIAMOIINEC  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonun-, kapbonat-, ¢ocdar-, cuwiIMKaT-, Ccyiabhar-, TUIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlX MBICTUTEIIBHON JEATeTLHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTHU3aIluI0, BBIIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi M3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKINi, eCTeCTBCHHO-HAyYHbIE METOABI IO3HAHUSI —
HAOJIFOICHUE, M3MEpPEeHHe, MOJCIMPOBAHNE, JKCICPUMEHT (peajbHBIM U
MBICJICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB DIeKTPOHHBIE
Ne HaumenoBanue pa3iesion Koutponbie | TIpacTuueckue (uu¢poBbie)
/| ¥ TeM NPorpamMmmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS
Xumust — BakHas o0J1acThb
L1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' PaKTHYECKON https://m.edsoo.ru/7f41837¢
NEeATEILHOCTH YeI0BEKa
12 BemectBa 1 xuMuueckue 15 1 bubmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Paznen 2. BaxkHeiimue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnuoreka [IOK
' TTonsarue 00 oxcumax https://m.edsoo.ru/7f41837¢
57 Bonopoa. Ilonsitue o g 1 bu6mmorekxa [JOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [lonsitue 5 | | bubnnoreka [IOK
’ 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KIaCCHI
2.4 HEOPraHNMYECKHUX 11 1 1 bubnnorexa [IOK
' p . https://m.edsoo.ru/7f41837¢
COeIUHEHHI
Uroro no pazaeny 30



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

Paznea 3. llepnoanueckuii 3axon u [lepuoguyeckasi cucrema xumndeckux 31eMeHToB /. . MenneseeBa.

CTpOCHHe aTOMOB. XUMHYeCKaa CBsA3b. OKUCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE pPe€aknuu

[Tepunonnueckuii 3aKOH U
[Iepuoanueckas cuctema
3.1 XUMHYECKHUX 3JIeMEHTOB /JI. 7
N. Menpneneesa. Ctpoenue
aroma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

XuMuueckasi CBS3b.

317 OKHUCIUTENbHO- g ) bubmuoreka [JOK
' BOCCTaHOBHUTEIILHBIE https://m.edsoo.ru/7f41837¢c
peakiuu
bu6mmoreka [JOK
n 1
TOTO O pasaey > https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpemst 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB 68 5 5
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

9 KUIACC

KoaunuyecTBo 4acoB

DJICKTPOHHBIE
Ne HaunmenoBanue pa3aenoB Kontponbusre | TIpakTHueckue (uudposrie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. BemecTBO 1 XUuMHU4YecKHe peaKIuu
[ToBTOpeHue n yriyoneHue
1.1 3HAHUW OCHOBHBIX Pa3/IeJIOB 5 1 bubmorexa HOK
’ pasi https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka [JOK
' XUMUYECKHUX PEAKLUN https://m.edsoo.ru/7f41a636
DIEKTPONUTHYECKAS
1.3 ncconuranusa. XuMUYeCcKre 8 1 1 bubmorexa HOK
' A HHAIL. https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazaeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
OO6mras xapakTepucTuka
bu6mmorexa [IOK
2.1 XUMHYECKUX 3JIEMEHTOB 4 |
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anoressl
OO61as xapakTepucTHKa
5 XUMHYECKHUX DJIEMEHTOB 6 bu6mmoreka [{OK
' VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO6mias xapakTepucTuka
p p Bbu6mmoreka [JOK
2.3 XUMHYECKHUX JIEMEHTOB 7 1

VA-rpynmnsl. A3ot, pocdop

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



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

U UX COCAUHCHUA

OO6mas xapakTepucTuKa

)4 XAMHUYECKHUX 3JIEMEHTOB g bu6mmoreka [{OK
' IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Hroro no pazaeny 25
Pazgen 3. MeTa/sibl H HX COeAMHEHUA
bu6mmorexa [JOK
3.1 §) 7| 4
Obmpe CBOACTEA METANIOR https://m.edsoo.ru/7f41a636
319 Baxxueriye MeTamibl U UX 16 bu6mmorexa [{OK
' COEUHEHHUS https://m.edsoo.ru/7f41a636
Uroro no pazaeny 20
Paznen 4. Xumus 1 oKpyzKamomas cpeaa
41 BemectBa u maTepuansl B 3 bu6nmoreka [JOK
' JKU3HHU YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 bubmmorera [TOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOITPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsun4yecTBo yacos DIeKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypchl

) [Ipenmer xumun. Poss xumuu B ) bubnuoreka [IOK
JKU3HU yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

) [ToHsaTre 0 MeToMaX MO3HAHUS B 1 but6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpasuia

3 paboThl B 1a00OpaTOPUN U IPUEMBI 1 bubnmoreka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUE M)

4 YucTteie BemecTBa U cMecH. CiocoObl | bubnuoreka [JOK
pas3zaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTuyeckas padora Ne 2

5 «Paznenenue cmecelt (Ha npumepe 1 Bubmmorexa [IOK

A . p P https://m.edsoo.ru/ff0d28c8
OUNCTKH ITOBAPEHHOM COJN)»
but6mmoreka [JOK
A 1

6 TOMBLH MOJICKY BT https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHUE AJIEMEHTBI. 3HAKH 1 bubnuoreka [JOK
(CUMBOJIBI) XMMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie 1 cnoXXHBIE BElECTBA 1 bubmorexa [OK

P H https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Brbnrorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

bu6nuoreka [IOK

10 Xumunueckas popmyna. BaieHTHOCT
opwy https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX JIEMEHTOB
1 OTHocCuTeNbHAs aTOMHAs Macca. bu6muoteka [IOK
OTtHocuTenbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBast 10151 XUMHYECKOTO bubnnorexa [JOK
3JICMEHTA B COeIUHEHUU https://m.edsoo.ru/ff0d350¢
13 KoauuecTBo BeniecTa. Mouib. bubnunoreka [JOK
MognsipHast macca https://m.edsoo.ru/ff0d5230
14 duzndecKnue U XUMAYECKHE SBICHUS. bubnuorexa [JOK
XuMHUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yCiIOBHsI MPOTEKAHUS bubnmnorexa [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b&88
Brruncnenust KonuyecTBa, MacChl
17 BEILECTBA 110 YPaBHEHUSIM Bubmmorexa [IOK
B yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PeaKLui
Knaccudukanus XuMHUuecKkux
18 €aKIMi (COeTMHEHUS, PA3JI0KECHHUS bubmmorexa [OK
peaitht A P . https://m.edsoo.ru/f0d3f34
3aMeIIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukioneauct. O6o0meHne bubmorexa [IOK
B ARET. ROBT https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alusl 3HAaHUH
20 KonrtponsHas pabora Nel o reme bubmuoreka [IOK
«BemecTa 1 XUMUYECKHAE PEAKIINID) https://m.edsoo.ru/ff0d4290
)1 Bo3agyx — cMmech razos. Cocras but6mmoreka [{JOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448¢



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

npocToe BeuiecTBo. O30H

dusnueckue 1 XUMHYECKHAE CBOMCTBA

22 KHCIIOpOJia (peaKIIuu OKUCITICHUS bubmorexa [OK
poAa (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 oxkcumax
CrniocoOblI Mosy4eHus KUCI0po/ia B
23 1a00paTOPUN U TPOMBIIIIICHHOCTH bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHue kuciopoia
TennoBoii 3¢ ekt XuMuIecKoit
24 peaKkIu, MOHATHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHHUH, DK30- https://m.edsoo.ru/ff0d4790
1 DHJAOTEPMUYECKUX PEAKIIUIX
TomnuBo (HeTh, yroiab U METaH).
25 3a 513He}§1/16¢1;03 yxa CIocoObI ero bubmorexa HOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAIIECHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITomydenne u coOupanue bubmorexa [OK
y p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3yUYEHHE €TO CBOMCTBY
7 Bonopoa — 35eMeHT 1 pocToe but6mmoreka [JOK
BelecTBO. HaxoxxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 du3ndecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [IOK
29 ITo € 0 KHCJIOTax M Co.
T HCAOTax 1 COMAx https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHHs BOAOPOIa B bubnmnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padota Ne 4 o Teme
but6mmoreka [IOK
31 «ITonyuyenue u cobupanue BOAOPO/a,

HN3YUCHHUC €CTO CBOMCTB»

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



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruuciaenus o0néMa, KOJIMYECTBA
33 BEIlIeCTBA ra3a Mo ero M3BeCTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruncnenus 00bEMOB ra3os 10
34 aBHEHUIO PeaKIIMi Ha OCHOBE bubmmorexa HOK
M "p 8 i} https://m.edsoo.ru/ff0d5708
3aKOHAa 00OHLEMHBIX OTHOIIIEHHI ra30B
35 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubnuoreka [JOK
AHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTENb.
37 Hacrimennble 1 HeHACHIIIIEHHEBIE but6mmoreka [JOK
pacTBOpbl. MaccoBas 10J1s1 BelecTBa https://m.edso0.ru/ff0d5b40
B pacTBOpE
[TpakTrueckast pabota Ne 5 o teme
13 «IIpuroToBieHne pacTBOPOB C bubnuoteka [JOK
onpeacsEHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
19 KonTponbnas pabora Ne2 o teme bu6mmoreka [IOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCupUKALIUS, bu6nuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX H bubmmorexa TIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoOBaHUsI: COCTaB, KIacCU(pUKAIIHS, but6mmoreka [JOK



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

HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, knaccudukarus, bubnuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XMMUYECKHE CBOMCTBA bu6nuoreka IIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIAaTypa,
(cp ) P but6mmoreka [IOK
46 CIOCOOBI MOTYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
43 ['eneTnyeckas CBsI3b MEXKy KilaccaMmu bubnmnoreka [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
49 O06001IeHre U CUCTEMAaTU3AIIS bubnuorexa [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 o teme
" bubnuorexa [JOK
50 OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
o https://m.edsoo.ru/00ad9¢la
COETMHEHUI
[TepBbie MOMBITKY KIacCUPUKAITTU
51 XMMHYECKHX 3J1eMEHTOB. [loHsiTHE O bubmorexa [IOK
i https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH 1
5 [lepuoauueckast cucrema bubmuoreka [IOK

XUMHUYECKUX djiemeHToB J[. 1.
Menneneena

https://m.edsoo.ru/00ada52¢



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

bubnuoreka [JOK

>3 Tleprozel, rpymmet, HOATpYIITE! https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmnoreka [JOK
anep. N3oTonsl https://m.edsoo.ru/00ada342
CTpoeHue 3NIeKTPOHHBIX 000I0YEK
55 aToMOB 3J1IeMeHTOB [leproanueckoit bubmmorexa TIOK
https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Menaeneesa
XapaKkTepucTuKa XUMHIECKOTO
56 9JIEMEHTA 110 €TI0 MOJIOKCHHUIO B bubnuorexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [leproanyueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U PAKTUKU. J1. bubnuotexa [JOK
N. MenaeneeB — y4€HbIi, I1e1aror u https://m.edsoo.ru/00ada96e
TpaXKIaHUH
PesepBHBIit ypoK. O606£ueHHe u BuGmorexa JOK
58 cUCTEMAaTU3aINsA 3HAaHUH /
. https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas pabota
KonTponpHas padora Ne4 o Teme
59 «Ctpoenne aroma. XuMHUYeCKas bubmmoreka [IOK
cBs3b» / Beepoccwuiickas https://m.edsoo.ru/00adb486
nmpoBepovHas pabora
60 DIEKTPOOTPULIATETLHOCTH ATOMOB bubnmnoreka [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
61 HonHast XuMHIecKas Cossb https://m.edsoo.ru/00adac34
2 KoBanenTHast nosnspHas XUMHYECKas bubnuoreka IIOK

CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

63 KoBanenTnast HenossspHas | bubmuoreka [IOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
64 Crenenp okucnemis ! https://m.edsocL).Iru/OOadanS
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bu6nuoreka [JOK
peaKkuu https://m.edsoo.ru/00adb076
bu6muoreka [IOK
66 OKuCIUTEN U BOCCTAHOBUTEIU 1 hitns:/m.e dsocIfru 100adb076
PesepHbIii ypok. O6001IeHNE 1
67 CHCTEeMaTH3alMsl 3HAHUH 110 TEME 1 bubnuorexka [JOK
«Ctpoenue aroma. XUMHAYECKas https://m.edsoo.ru/00ad9cb2
CBSI3b»
68 Pe3epBHblit ypok. O6006111€eHNE U 1 bu6mmoreka [{JOK
cHUCTEMaTU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/ff0d61c6

9 KUIACC

KoaunuecTBo yacoB

DJIEKTPOHHBIE
Ne ara u@poBbIie
Tema ypoka Kontpoubnbie | IIpakTnuyeckue A unpp
n/n Bcero u3ydeHusi | oOpa3zoBaTe/bHbIEC
padoThI padoThI
pecypcsl
IIeproanueckuii 3aK0H.

) IIepuoanueckas cucrema | bu6nuorexa LIOK
XUMUUYECKUX 3jiemeHToB J[. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B

5 W3MEHEHUU CBOMCTB | bubmuorexa [JOK
XUMHUYECKHUX JIIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccudukanms u

3 HOMEHKIATYDA 1 bu6mmoreka [IOK

P https://m.edsoo.ru/00adb7e2
HEOPTraHUYECKUX BEILIECTB
Buabl xumuyeckoii cBsi3u U
4 THUIIBI KPUCTAIUITMYECKUX 1 bubmorexa HOK

. P https://m.edsoo.ru/00adbac6
pemeEToK
KonTponsnas padora Nel o
teMe «lloBTOpenune n

5 yriyOJieHne 3HaHUH 1 1
OCHOBHBIX pa3ziesioB Kypca 8
KJ1acca»

Knaccudukanus XuMruaecKux
. bubmuoreka [JOK
6 peakuuii o pa3IuyHbIM 1

pU3HaKaM

https://m.edsoo.ru/00adbcb0



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

[TonsiTue o ckopocTu
XUMHYECKOW PEaKIUH.

bu6mmoreka [JOK

7 IIoHsiTHE O TOMOTCHHBIX B https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHSIX
[TonsiTHE 0 XUMUYECKOM
paBHOBecuu. DakTOpHI,

2 BIUSIIOIINE HA CKOPOCTh bubnmorexa [JOK
XUMHYECKOW PEaKIUU U https://m.edsoo.ru/00adc28c
MTOJIOKEHUE XUMHUYECKOTO
paBHOBeECHS

9 OxuciuTenpHo- bubmnorexa LIOK
BOCCTAaHOBHUTEJIbHBIE pEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTHYECKOMN

10 nucconuanyu. CUIbHBIE U bubmmorexa TOK

https://m.edso0.ru/00adcd68
cy1abble 3JEKTPOITUTHI

11 HoHHbIE ypaBHEHMS peakiui bubamorexa LHOK

https://m.edsoo.ru/00add448
XuUMHYECKHE CBOMCTBA KHUCIIOT
1 OCHOBaHHUU B CBETE
12 npecTaBICHUI 00 bubmmorexa TIOK

. https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON
JIACCOILMAITAN
XuMHYECKHE CBOMCTBA COJICH

13 B CBETE MpeEJCTaBIEeHUH 00 bub6nuorexa [IOK
3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
JIACCOLMAIAN

14 [TonsTue o runponuse conen bubmmorexa TTOK

https://m.edsoo.ru/00add9d4

15 O0001eHue u bu6mmoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

CUCTeMaTHu3alus 3HaHUN

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

[TpaxTuueckas padota Ne 1.

bubmnoreka LJOK

16 «Pemerme https://m.edsoo.ru/00addbfa
SKCHEPUMEHTAIIBHBIX 33]1aU»
KonTponsnas pabora Ne2 no

17 TeMe «DJIEKTPOIIUTHYECKAS bubnuorexa [JOK
nucconyanusg. XuMU4eCcKue https://m.edsoo.ru/00addecO
peaklMK B pacTBOpax»
OO61as xapakTepuCcTHKa

18 ranI:reHOBF.) XI/IMIz/IIIeCKI/Ie bubmmorexa [IOK

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

CBOMCTBA Ha IIPUMEPE XJI0pa
Xnoposogopoa. ConsiHast

19 KHCIIOTa, XUMUYCCKHC bu6nmorexa [JOK
CBOICTBA, MTOJYYCHHE, https://m.edsoo.ru/00adel104
pUMEHEHNE
[IpakTuueckas padora Ne 2 o

20 teMe «Iloydenue conssHOM bubnuoreka [IOK
KHUCJIOTBI, U3yUYEHHE €€ https://m.edsoo.ru/00ade348
CBOWCTB»
Brruucnenust no ypaBHeHUSIM

71 XUMUYECKUX PEAKLUHN, ECIIU bu6nuoreka [IOK
OJIMH W3 pearcHTOB J1aH B https://m.edsoo.ru/00ade488
U30BITKE

” OO6mas XxapakTepucTUKa bubnuorexa [JOK
aneMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmoTponHbIe MO}II/I(l)I/IKaHI/II/'I‘ Bu6miorexa JOK

23 cepbl. Haxoxnenue cepol 1 e€

COCIMHCHUH B IPUPOJIE.

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00ade64a

XHUMHUUYECKUE CBOMCTBA CEPBI

CepoBo10poJ1, CTPOCHHUE,

bubmnoreka LJOK

24 Qu3HeCKHe H XHMIECKHE https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepol. CepHas

)5 KHCJI0Ta, PU3NYECKUE U bubnuorexa [JOK
XHMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IPUMEHEHUE
XUMUYECKUE PEAKIUH,
JIeXKAIIe B OCHOBE
MIPOMBIIIUICHHOTO CII0c00a Bu6miorexa JOK

26 HOIYHCHH CCPHOM KHCIOTL https://m.edsoo.ru/00adec8a
XUMHUECKOE 3arpsA3HEHUE
OKpPY’KaloIlIeH cpe/ipl
COCIMHEHUSIMU CEPbI

7 Beruucnenne MaccoBoM J0JIH bub6munoreka [IOK
BBIXOJa MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO01as xapakTepucTHKa
371eMEeHTOB V A-rpynisl. A30T, Bu6miorexa {OK

28 PACTPOCTPAHEHNE B HIPHPOAE, https://m.edsoo.ru/00adeea6
buznyeckue 1 XuMHUYECKHe
CBOICTBA
AmMMHaK, ero pu3nIecKue u Bu6morexa [IOK

29 XIMHTACCIHE CBOHCTEA, https://m.eds00.ru/00adf004
MOJIyYeHUE U IPUMEHECHHE
[IpaxTuyeckas padora Ne 3 o Bu6morexa [IOK

30 teMme «Ilonmyyenne aMmmuaka,

W3yUYEHHUE €r0 CBOMCTB)

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



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A3OTHas KHCIO0Ta, €€

31 ¢u3nUecKkre 1 XUMHYECKUE Bubmmorexa LIOK
. https://m.edsoo.ru/00adf306
CBOICTBa
Hcnonb30BaHre HUTPATOB U
coJielf aMMOHHS B KaUECTBE

0 MHUHEPaJIbHBIX YA0OPEHUH. bubnuorexa LIOK
XUMHUYECKOE 3arpsiI3HEHNE https://m.edsoo.ru/00adf518
OKPYXaIOIIEeH Cpeabl
COEIMHEHUSIMH a30Ta
®ochop. Oxcun docdopa (V)

13 u pocdopHast KHcIoTa, bubnuoreka [IOK
du3NYECKUEe U XUMUIECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, ITOJIyYEHUE
Hcnonb3oBanue pochaTos B

34 KAaueCTBE MUHEPAIIBHBIX bubnuoreka LIOK
yaoOpeHuit. 3arps3HeHHe https://m.edsoo.ru/00adfc20
MPUPOJTHOM cpebl hocharamu
VYrnepon, pacupocTpaHeHue B

35 npnpzﬂe, gmnliwcxl;e u bubnmorexa LHOK

. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHNCTBA
Oxkcunpl yriaepoaa, ux
buznyecKkue 1 XuMHUIECKHe
36 CBOMCTBA. DKOJIOTMYECKUE Bubmmorexa [JOK
https://m.edsoo.ru/00adfebe
po0JIeMBbl, CBSI3aHHBIE C
okcuaom yriepoza (IV)
N bu6mmoreka [IOK
37 YTOMBHAS KHCIIOTA 1 €€ COMH https://m.edsoo.ru/00ae006c
13 [TpakTuueckas paborta Ne 4 o bubnuorexa [JOK

teme "llonyyenue

https://m.edsoo.ru/00ae027¢



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

YIJIEKUCIIOTO ra3a.
KauectBeHHas peakuus Ha
KapOoHaAT-HOH"

HepBOHa‘IaJ'IBHLIe MTOHSATHS 00

bu6mmoreka [JOK

39 OpraHNYEeCKUX BEIECTBAX KaK
p https://m.edsoo.ru/00ae054e
0 COEJIMHEHUAX yTiepoJia
40 KpeMmunii u ero coeguHeHNs bubnmorexa [IOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pemienue
41 3KCIEPUMEHTAIbHBIX 3a4a4 II0 bubmmorexa [IOK
p . https://m.edsoo.ru/00ae0bf2
TeMme «Bakueiinine
HEMETAJIIBI U UX COEINHEHUS
KonTponsnas padora Ne3 o
42 TeMme «Bakueiinine bubmmorexa TIOK
https://m.edsoo.ru/00ae0el8
HEMETAJLIBI U UX COEINHEHUIY
OO6mas xapakTepucTuka
XUMHYECKHUX DIIEMEHTOB —
MeTaIoB. MeTautnueckast
43 CBSI3b U METaJLINYecKas bubmmorexa TIOK
. https://m.edsoo.ru/00ae103e
KpUCTaJUTMUecKasi peiérka.
dusnueckue cBOUCTBA
METAJIJIOB
XHUMHUYECKHE CBOMCTBA
44 METAJJIOB. bubmuoreka [{OK
DNEKTPOXUMHUUECKUN Psift https://m.edsoo.ru/00ael1156
HaIPSKEHUN METaJIOB
45 OO61mue crmocoOb! MOTyYeHUs bubmnoreka LJOK

MeTauioB. CIiaBhl.

https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

Boluncnenus o ypaBHeHUAM
XUMUYECKHUX PEAKLUN, ECIIH
OJIMH U3 PEareHTOB COAEPIKUT
IpUMecH

ITonsTHE O KOppO3UHU

bu6mmoreka [JOK

46 METAJIOB https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK
47 Wesmowmere meTans: https://m.edSO(I)l.ru/Oan14b2
43 OKCHUBI ¥ TUAPOKCHUIBI bubmuorexa [JOK
HATPUS U KaJIUA https://m.edsoo.ru/00ae14b2
49 IllemouyHO3eMETBbHBIC METAILTBI bubmuoreka [JOK
— KaJIbIIMHA ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiimme coeuHCHAS bu6mmoreka [JOK
KaJIbLIUS https://m.edsoo.ru/00aelSe8
51 O0001IeHue u )
cHUcTeMaTH3als 3HaHUI
5 JKEcTKOCTh BOJIBI M CLIOCOOBI bu6mmorexa [JOK
€€ ycTpaHEeHUs https://m.edsoo.ru/00ac1886
[IpaxTuyeckas padora Ne 6 o
53 teme "JKECTKOCTh BOIBI U bubmmotera [JOK
METOIb 68 yoTpanenns” https://m.edsoo.ru/00aelae8
N bu6mmoreka [JOK
>4 Amomunii htms://m.edsol_.[ru/Oanlc64
55 AmporepHble cBOiicTBa bu6nuoreka IIOK
OKCHJa U TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
36 Keneso https://m.edsogru/Oan1d86
57 OKcuabl, THAPOKCUABI U COTU bu6mmoreka [JOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

xenesa (I1) u xxenesa (III)

https://m.edsoo.ru/00ae35e6

O0001eHue 1

58 .
CHCTEMAaTH3alMs 3HAaHUH
[IpakTuueckas pabora Ne 7.
Pemenne
59 JKCHEPUMEHTAILHBIX 3a71a4 I10 buGnnorexa [IOK
p i https://m.edsoo.ru/00ae3de8
TeMe «BakHelilne MeTalIbl U
X COEIUHEHUS
Brruucnenus mo ypaBHeHUSIM
XMMHYECKHUX PEaKIUi, €CIIn
OJIMH U3 PEareHTOB JaH B
bub6nuoreka [IOK
60 M30BITKE WU COJICPIKUT
https://m.edsoo.ru/00ael1750
npuMecH. Beraucienus
MacCOBOM O BEIXOJ1a
MPOAYKTA PEAKIUU
61 0O0001eHue 1
CHCTEMAaTH3alMs 3HAaHUH
KonTtponsnas padora Ne4 mo
62 TeMe «BakHel1me MeTanabl U
X COCIUHCHU
BemectBa u maTepuansl B
63 MMOBCEAHEBHOM KH3HU bubmmorexa LOK
A https://m.edsoo.ru/00ae3£50
YyeJIoBeKa
64 XUMHUYECKOE 3arpsA3HEHNE bubnuorexa [JOK
OKpYXKaroIlIeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perienuu bubmuorexa [IOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHeIit ypok. O600IeHMEe bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

U CUCTEMAaTHU3aIus 3HAHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHblii ypok. O600611eHNE 1 bubnuotexa [JOK
U CUCTEMAaTH3allus 3HaHUH https://m.edsoo.ru/00adb33¢
68 PesepBHsblit ypok. O000meHne | bubnuorexa [IOK
1 CUCTEeMAaTH3aIlis 3HAHUM https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHO#

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTaThl 0CBOECHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yabTara
1 ITo Teme: «IlepBoHayanbHbIE XUMHUYECKUE TTIOHITUS»
pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TIOHATHUWA: aToM, MOJEKyJa,
XMMHYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOHAsT WM HEOAHOPOJHAs), BAJIEHTHOCTh, OTHOCHUTEIbHAs aTOMHas W
MOJIEKYJIIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBast
1.1 JIOJIST XMMHYECKOTO JJIEMEHTa B COCJUHEHHH, MOJIAPHBIA 00BEM, XUMHUYECKas
peaknms, KiacCH(UKAIMA  pEeaKIuil: peakuuh COCOUHEHUS, PpeaKIuu
pa3JoXKeHUs, peakliy 3aMeIIeHHs, peakiui 00MeHa, 9K30- U SHAOTEPMHUUYECKUE
peakmnuu, TEIuIoBOM 3(P¢eKT peakuuu, pacTBOpP, MaccoBas JOJs BEIIECTBA
(mpoueHTHas: KOHLIEHTpaLKs) B pacCTBOpPE
. WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITHI U MPUMEHATH
' AT MOHATHS NIPU ONMCAHUH BEIIECTB U UX MPEBPALICHUN
13 HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJII COCTaBJICHHS (DOPMYJI BEHIECTB U
' YPaBHEHUN XUMUYECKUX PEAKIUN
L4 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHMS MacChl BEIIECTB, ITOCTOSHCTBA
. COCTaBa, aTOMHO-MOJICKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaapo
1.5 OTIPEICNIATh BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX
L6 KIIaCCU(PUIIUPOBATH XUMUYECKHE peaKinu (TI0 YUCIy U COCTaBY yYaCTBYIOIIMX
' B PEAKIMH BEIIECTB, M0 TEIIOBOMY 3D (DEKTY)
1.7 BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB
1.8 BBIYHUCIISITH MACCOBYIO JIOJIO0 XUMUYECKOTO AJIeMeHTa o (popmylie cCoeAMHEHUS,
1.9 BBIYUCIIATH MACCOBYIO JOJIFO BEIIECTBA B PACTBOPE
110 MPUMEHSATh E€CTECTBEHHOHAyYHbIE METOJbl TO3HAHHUA — HaAONIOJCHHUE,
' U3MepeHne, MOIETUPOBAaHNE, SKCTIEPUMEHT (PEasIbHbII U MBICIICHHBIH )
2 ITo Teme: «BaxkHeilue npeACTaBUTEIN HEOPTAaHUYECKUX BEILIECTBY»
2.1 pacKpbIBaTh CMBIC OCHOBHBIX XWMHYECKUX TMOHSTHUWA: OKCHJ, KHCIIOTA,




OCHOBAHUE, COJIb

2.2

OIpEeNeNATh NPUHAAIECKHOCTD BEILECTB K ONPEACIEHHOMY KIacCy COeIUHEHUN

o ¢popmysiam
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KJ1acCU(UIIMPOBATh HEOPTAHUYECKUE BEIIECTBA
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XapakTepu30BaTh (OMHUCHIBaTh) OOIME XWMHYECKHE CBOWCTBA BEIECTB
pPa3jIMdHbIX KJIACCOB, MHNOATBCPIKAAA OIMMCAHUC TPUMCPAMHU MOJICKYJISPHBIX

YPaBHEHU COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUN

2.5

IMPOrHO3UpPOBATH CBOICTBA B€IICCTB B 3aBHCHUMOCTH OT HX Ka4€CTBCHHOI'O
COCTaBa, BO3BMOXHOCTHU NPOTCKAHUA XUMUUCCKHUX HpCBpaH_ICHI/Iﬁ B PAa3JIMYHBIX

YCIIOBUSIX

2.6

cleloBaTh IpPaBWJIaM II0JIb30BAHMSI XMMHUYECKOM MOCyn0H U J1ab0paTOpHBIM
000pyI0BaHUEM, a TAKXKe MIPaBUIaM OOpallleHHsl ¢ BEIIeCTBAMH B COOTBETCTBUU
C HHCTPYKLUHSMHU IO BBIIOJHEHHUIO J1a0OPAaTOPHBIX XUMHUYECKHX OIBITOB IIO
MOJYYEHHUI0O U COOMPAHHUIO ra3000pa3HbIX BEILECTB (BOAOPOAA M KUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB € OINPEACIEHHON MAacCOBOM JOJEH pacTBOPEHHOIO
BELIECTBA, IUIAHUPOBATH M IPOBOAUTH XHMUYECKUE OKCIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOILBIO HHIUKATOPOB

(makmyc, GpeHondTanenH, METUIIOPAHXK U JPYTHe)

2.7

MPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKiuu

ITo teme: «llepuonnueckuii 3akoH u Ilepuonuueckas cucTeMa XUMHUYECKUX
anementoB JI. M. MenneneeBa. CtpoeHue aroMoB. XHMHUECKas CBSI3b.

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pECaKumn»

3.1

pPacCKprIBaTb CMBICITI  OCHOBHBIX  XHUMHWYCCKUX TOHSTHM: AApO aToMma,
BHCKTpOHHLIﬁ clioit aToMa, aTOMHasd Op6I/ITaJ'IB, paauyCc atromMa, XUMHUYCCKasA
CBA3b, IMOJIAPHAA WU HCHIOJIIPHAA KOBAJICHTHAA CBA3b, SJICKTPOOTPHULIATCIBHOCTD,

HOHHAas CBsA3b, HOH, KATUOH, aHHMOH, CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKHUEC 3JICMCHTEI

33

OIKCBIBATh M XapaKTepu3oBaTh TaOnuuyHyto ¢Gopmy lleproguueckoil cucreMbl
XUMHUYECKUX AJIEMEHTOB: pa3jnyaTh MOHATHUS «TJaBHas noArpymnmna (Arpymmna)»

u «modoynas noarpymmna (b rpymma)», «mansie» U «00JbIINE» MEPUOIBI

3.4

packpbIBaTh cmbicn  [lepuogmyeckoro 3akona  JI.H. Menneneena:
JIEMOHCTPUPOBATh MOHUMAaHUE TEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB

XHUMHUYCCKUX 3JIEMEHTOB OT HUX ITIOJIOXKCHUA B HepHOI[quCKOﬁ CHCTEMCE

3.5

COOTHOCHTbD 0603H3‘ICHI/I${, KOTOPBIE HMCHOTCA B Ta6J'II/IHe «Hepnommecxaﬂ




cuctemMa xumudeckux odjemeHtoB .M. MenneneeBay ¢ YMCIOBBIMHU
XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XHUMHUYECKHX AJIEMEHTOB (COCTaB M 3apsi

a11pa, o0LIee YUCIIO 3JIEKTPOHOB U PACIPEIEICHUE UX 110 3JIEKTPOHHBIM CIIOSIM)

3.6

ONpeaAC/IATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

3.7

ONpeNensiTh BHJ XUMHUYECKOM CBsi3W  (KOBAJIGHTHAass M HOHHAas) B

HEOPTaHNYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

HpOBepﬂeMI)Ie NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
Oﬁpa?.OBaTeJIbHOﬁ nporpaMmmMmbl OCHOBHOI'O 001ero Oﬁpa3OBaHl/lﬂ

1

ITo Teme: ((BQH_IGCTBO " XUMHYCCKasdA pCaKIusI»

1.1

pPacCKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IOHATHH: PaCTBOp, DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOIUTUYECKAs TUCCOLMALINS, pEaKLIMd HIOHHOTO 00OMEHa,
KaTaJln3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTUMbIE U HEOOpaTHMBbIE peakiuH,
OKHCIIUTEIbHOBOCCTAHOBUTENIBHBIE PEAKIUU, OKUCIUTEIb, BOCCTAHOBUTEIND,
OKHCJICHHE U BOCCTAHOBJIEHUE, AJUIOTPOMNHUs, aM(pOTEPHOCTb, XUMHUYECKasl CBSI3b
(xoBaJIeHTHAsi, HOHHAs, METa/NINYecKas), KpUCTAJJIMUYecKasi peliérka, CIUIaBbl,

CKOPOCTh XUMHYECKOM pcakuuun

1.2

HIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKUX MOHATHU U IIPUMCHATDb

9TH NOHATUS IPHU OMMMCAHWHN BCUICCTB U UX HpeBpaHIeHHfI

1.3

COCTaBJIATL YPaBHCHUA 3JI€KTpOJII/ITI/I‘-IeCKOﬁ JUucconmuanuu KucCJoT, H.ICJIO‘ICﬁ u

CcoJieH, MOTHbIE ¥ COKpAIlI€HHbIE YPaBHEHHsI peaklliii HOHHOTO OOMeHa

1.4

PpacCKprIBaTh CYHUIHOCTDH OKHCJIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

MoCpCACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OajaHca 3THUX peaKI_[I/Iﬁ

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOM pEeaKIuu

ITo Temam: «HemeTamnsl U UX COeAMHEHUS» U «MeTalibl U UX COSIMHEHUI

2.1

XapaKTepU3oBaTb (OHI/ICLIBaTB) O6H_II/Ie u cneuncbnqecxne XMMHYECKHE CBONCTBA
MNpOCTBIX W  CIOXHBIX BCIICCTB, IMOATBCpXKIAAd OINHCAHHUC TIpUMEpaMu

MOJICKYJIIPDHBIX 1 HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKI_lI/Iﬁ

2.2

COCTaBJIATH YPaBHCHUA peaKHHﬁ, MOATBCPIKAAOITHUX CyII€eCTBOBAHUC

TeHETHYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

23

MMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHUA,




BO3MOXHOCTH IMPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/IfI B Pa3JIMYHBIX YCIOBHAX

ClIeloBaTh IpPaBWJIaM II0JIb30BAHMSI XMMHUYECKOM MOCYyH0H M 1ab0paTOpHBIM

O60py,[[0BaHI/ICM, d TAKIKC IIpaBUIaM 06paH_[eHI/I$I C BCICCTBAaMH1 B COOTBCTCTBHUHU

2.4 C MHCTPYKLUMSIMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB IO
MOJIYYEHUIO M COOMpPaHUI0 Ta3000pa3HbIX BEHIECTB (aMMHMAKa U YTJIEKHUCIIOTO
rasa)

MPOBOANTH PEAKIMH, TMOATBEPKIAAOIINE KAYECTBEHHBI COCTAaB PAa3IMYHBIX
BEIIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OPOMHJ, HOAWI, KapOOHAT,

2.5 dochar, cummkar, cynbdaT, TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, HOHBI
W3YYEHHBIX  METaJUIOB, NPUCYTCTBYIOIIIME B BOJHBIX  pacTBOpax
HEOPTaHMYECKUX BEIICCTB

3 [To Teme: «XuUMHSI U OKpYXKAIOIIasi Cpeaar»

31 pacKpblBaTh CMBICI OCHOBHBIX xumuueckux mnonstuii: [I/IK BemiecTBa;

' KOPPO3Hs METAJIOB
MPUMEHSTh OCHOBHBIC OTCPAllMU MBICIUTEIBHON ACSITENFHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHE, OOOOIIECHHME, CUCTEMATH3AIMIO, BBISBICHUE NPUYUHHO-
32 CIICICTBEHHBIX CBSI3€H — JUIS W3yYCHHUS CBOWCTB BEIIECTB M XHUMHUYCCKUX

peaKuHﬁ; C€CTCCTBCHHOHAYYHbBIC MCTOJAbI ITO3HAHUA — Ha6JHOI[eHI/Ie, HU3MCPCHHC,

MOJIETTMPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

1

HepBOHa‘IaHBHLIC XUMHNYCCKHUC TOHATHUA

1.1

HpenMeT XxuMHH. Polb XuMuM B JKW3HHM dejloBeKa. XHUMHS B CHCTEME HayK. Tena u

BelrecTBa. U3nMUEeCKUe CBOMCTBA BEIICCTB. ArperaTHoe COCTOSIHHEC BCIIICCTB

1.2

Ilonsatue o MCTOJAaX IIO3HAHHWA B XHUMMHH. Yucteie BC€IICCTBA M CMECCHU. CnocoObl

pazzaeneHus cMecen

1.3

ATOMBI M MOJICKYIJIBI. Xumudgeckue 3jieMeHTH.. CHMBOJIBI XHMHYECKHX JJIEMEHTOB.

[IpocTbie U ci0KHbIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

XuMu4yeckas (I)opMyna. BameHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCUICCTB. OtHocutenbHas artoMHasg Macca. OTHOCHTEILHAS

MOJICKYJIIpHAas Macca. MaccoBas J0JIs1 XUMHYECKOI'0 3JI€MEHTa B COCTMHEHUH

1.5

KonunuectBo BemectBa. Monb. MonsipHass Macca. B3auMOCBsI3b KOJIMYECTBA, MacChl U
YHUClla CTPYKTYPHBIX €IUHUI] BemecTBa. Pacu€Tel 1o ¢opMyliaM XUMHYCCKUX

COeIMHEHUN

1.6

Ou3nyeckue M XUMUYECKUE SIBICHHUA. XHMUYECKas PEaKUUs M €€ NPU3HAKH. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XMMHUYECKUe ypaBHeHHsA. Kiaccuduranms XUMHYECKHX

peakuuii (CoeAMHEHUS, PA3I0KEHUSI, 3aMELIICHUS, 0OMEHa)

1.7

XHUMHYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYJIOH, ¢ TIpaBUIaMu pabOThI
B jabopaTopuu U npuéMaMu oOpalieHus ¢ 1abopaTOpHBIM 000pYI0BaHUEM, H3YUCHHE U
omucaHue (PU3NYECKHX CBOMCTB 0O0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOIIOACHHE
¢usnyeckux (TUIaBlieHUE BOCKA, TasHUE JIbA, PACTUPAHHE caXxapa B CTYIKE, KUTICHUE U
KOH/ICHCALIMs BOJbl) 1 XUMUYECKHUX (TOpEHHE CBEYH, MPOKAIUBAHUE METHOU MTPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHCJIOTOW) SIBJICHUH, HAONIONEHHE M ONMHCAHUE NPU3HAKOB
MPOTEKAHUSI XUMUYECKHX peakIui (pas3lioKeHUEe caxapa, B3aWMOJCHCTBHE CEpPHOM
KHUCTIOTHI C XJOpHIOM Oapusi, pasnokenue runapokcuna meau(ll) mpu HarpeBanww,
B3aUMOJICUCTBHUE XKene3a ¢ pactBopoMm comu Meau(Il), n3yuenune cmocoboB paszaeneHus
cMecel (¢ TMOMOIIBI0 MarHuTa, (UIBTPOBAHHWE, BHINAPUBAHUE, IUCTHIUISIINS,
xpomarorpadusi), MPoBEACHUE OYUCTKA MOBAPEHHOW COJIM, HAONIOACHUE W OINHCAHUE
pEe3yNbTaTOB TPOBEACHHS OMNBITA, WILIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUS MacChI,

CO371aHUE MOJIeNIeH MOJICKYJT (ITapOCTEP KHEBBIX )




Baxueiime npeactaBuTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucioponx — 31eMEHT M NMPOCTOE BEIIECTBO.
HaxoxneHnue kucinopoaa B mpupone, (pusmueckre M XUMHUYECKHE CBONCTBA (peakiuu
ropenust). Okcupasl. Ilpumenenue xucnopona. CrocoObl MOMY4YeHHS KHUCIOPOAA B
naboparopud U mpombliiuieHHOCTU. KpyroBopor kucnopoga B mpupoae. O30H —

IIOTPONHAS MOTU(PHUKAIMS KHCIOPOIa

2.2

TennoBoil 3¢ ¢dexkT XUMHUUECKOW peakluuu, TEPMOXHMHUYECKHE YPaBHEHHUS, 9K30- U
SHAOTEPMHUUYECKHE pEeaKIUU. TOIUIMBO: Yyrojb U METaH. 3arpsA3HEHHUE BO3AyXd, YCUICHHUE

HapHUKOBOTO 3(deKTa, pa3pylieHre 030HOBOTO CII0s
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Bonopon — anemenT u npocroe BeniecTBo. HaxoxieHne Bogopoa B mpupose, Gu3nyecKue

¥ XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CTTIOCOOBI morydeHus. KuciaoTer u conmm

24

MounsipHblii 00BEM ra3oB. Pacy€Tbl Mo XMMUYECKUM ypaBHEHUSM

2.5

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacklennsle u
HEHACBILICHHBIE pacTBOPBL. PacTBOpUMOCTH BelecTB B Boie. MaccoBas [0S BEIEeCTBa
B pacTBOpe. XUMHUYeCKUe cBoicTBa BoAbl. OcHOBaHUA. Poiib pacTBOpPOB B NMpUpOAE U B
JKU3HU 4YesoBeka. KpyroBopor Boabl B IpUPOAE. 3arpsA3HEHUE IPUPOAHBIX Boa. OxpaHa

1 OYHUCTKA NPpUPOAHBIX BOJ

2.6

Knaccudpukanus nHeopranwmueckux coenuHeHwmit. Okcunpl. Kiaccudukanus OKCHIOB:
coyieoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) M HecoJeo0pa3yrolue.
Homenknarypa oxcunoB. @u3HuecKue U XMMUYECKHE CBOMCTBA OKCHIOB. IlomyueHue

OKCH 0B

2.7

OcHoBanns. Krnaccudukanus ocHOBaHWM: IMIETOYM M HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuii. PDu3nyeckue U XUMHUYECKHE CBOWCTBA OCHOBAaHHUM.

[Tonydyenue ocHOBaHMI

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kuciaor. @uznyeckue 1 XUMHUECKHe

cBoiicTBa KucioT. Psan akruBHoctu metamuioB H.H. bekerosa. [lonyuenne kucinor

2.9

Comu. Homenknatypa coneil. dusnueckue U XuMudeckue cBorcta coiel. [lonyyenue

coie

2.10

I'enermueckas cBSI3b MCXKAY KilaCCaMU HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN SKCIIEPUMEHT: KayeCTBEHHOE ONpEeNeNIiCHuE COACpKaHUS KHUCIOopoaa B
BO3/yXe, IMOJIy4eHHe, COOMpaHHe, paclo3HaBAaHUE M H3Y4YEHHE CBOICTB KHUCIOpOAa,
HAOJIO/ICHUE B3aMMOJICHCTBUS BEIIECTB C KHUCJIOPOJIOM W YCJIOBHUS BO3HUKHOBEHUS H
IpeKpaleHus: ropeHus (mokapa), 03HaKOMJIGHHE ¢ 00pa3liaMy OKCHJIOB M OMHCAHHUE UX

CBOICTB, TONydeHHE, COOMpaHHe, DPACIIO3HaBaHWE W H3y4YEHHE CBOWCTB BOAOPOJA




(ropenmue), BzaumojeicTeue Boaopoaa ¢ okcuaom meau(ll) (Bo3aMoX)HO MCTIOIb30BaHUE
BUJICOMATEpHaNoB), HaOmIOJeHHe 00pa3lloB BELIECTB KOJIMYECTBOM |  MOJb,
UCCIICIOBAaHNE OCOOCHHOCTEH pPacTBOPEHMS BEUIECTB C PA3IUYHON PacTBOPUMOCTEHIO,
MPUTOTOBJICHHE PACTBOPOB C OMPEIEIEHHON MaccOBOM J0Jeil pacTBOPEHHOTO BEIIECTBA,
B3aMMOJIEICTBHE BOJIbI C METAJIIaMH (HATPUEM U KaJbLUEM) (BO3MOXHO HMCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), OIpEAeJICHHEe pPACTBOPOB KHUCIOT U IIEJIOYel C IMOMOIIBIO
MH/MKATOPOB, HUCCIIEI0BaHUE 00pa3lloB HEOPraHMUECKUX BEIIECTB Pa3IMYHbIX KJIACCOB,
HAOMIO/ICHUE W3MEHEHHUS OKpPacKh HHIUKATOPOB B PACTBOpPaX KHUCIOT U IIEIOYeH,
nzyueHue B3aumojencteus okcuga meau(ll) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peaklHuil HeWTpanu3anuu, TMOoTy4YeHHe HEepacTBOPUMBIX OCHOBAaHHM,
BBITECHEHNE OJHOI'0 METajula IPyTrUM U3 pacTBOpPa COJIM, PELIEHHE SKCIEPUMEHTAIbHbBIX

3aJa4 110 TCMC «Baxxnenmue Kiracchl HCOPIraHUYCCKUX COGﬂHHGHHﬁ))

[lepuonnueckuii 3akoH u [leproanueckas cucteMa XuMU4eckux aeMeHToB 1. M.
MenneneeBa. CtpoeHue aToMoB. XUMHUeckasi CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTEIIBHBIC PCAKIINN

3.1

[lepBble MOMBITKU KJIACCU(PUKALUKA XUMHUYECKHX dyieMeHTOB. [loHsTue o rpymnmnax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHbIEC U LIEI0YHO3EMENbHbBIE METAILJIbI, TAJIOT€Hbl, HHEPTHHIE

rasbl). DJIEeMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI

3.2

[Iepnonnueckuit 3akoH. Ilepmoanueckas cucreMa XxXuMmMu4yeckux osnemeHTtoB JI.M.
MenneneeBa. Kopotkonepuonnas u guHHonepuoaHas (opmel Ilepuoguueckoit
cucteMbl xuMnuyecknx 35eMeHToB .M. MenaeneeBa. Ilepuons! u rpynnel. @u3ndecKkuil

CMBICJI ITOPAAKOBOI'0O HOMEpA, HOMEPOB IICPUOJa U I'PYIIIILI 3JICMCHTA
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Crpoenne aromoB. CocrtaB artoMHbIX szaep. WM3oromsl. OnekTpoHsl. CTpocHHE
JNEKTPOHHBIX 000JI0ueK aToMOB NepBbIX 20 XUMHUECKHUX 3JieMeHTOB llepmonnyeckoit
cucrembl JI.MI. MenpaeneeBa. XapakTepUCTHKa XMMHUYECKOTO »JJIEMEHTa IO €ro

nostoxkenuto B [lepuognueckont cucreme .M. Menneneena
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3aKOHOM€pHOCTI/I N3MCHCHHA paanyCa aTOMOB XUMHYCCKUX 3JICMCHTOB, MCTAJUNIMYCCKUX
A HEMETAJIMUYECKUX CBOMCTB IIO rpynmnaM M IICpHoaaM. 3HadyeHHne HepnonﬂquKoro
3aKOHa H Hepno;mquKoﬁ CUCTCMbl XUMHUYCCKUX BJICMCHTOB [JIsI PAa3BUTHUA HAYKU U

npaktuku. .M. MenaeneeB — yu€Hblil U TpakJJaHH

3.5

Xumuyeckass  cBi3b.  KoBanmenTHass ~— (mossipHass M HEMOJSpHAas)  CBA3b.

3H€KTpOOTpI/IHaTeHBHOCTB XUMHUYECKHNX 3JIeMeHTOB. MoHHAs CBS3b

3.6

CrencHb OKHCJICHHUA. OKHCIUTEIHFHOBOCCTAHOBUTEILHBIC pCaKkmuu. HpOL[CCCBI

OKHCJICHHS B BOcCTaHOBICHMA. OKHUCINTEIN U BOCCTAHOBUTECIIN

3.7

XUMUYECKUN HSKCIEPUMEHT: H3yuyeHHue 0O0pa3lloB BELIECTB META/NIOB M HEMETAJIOB,




B3aUMOICHUCTBHC THAPOKCHAA LUMHKA C paCcTBOpaMH KHCJIIOT U MGHOqCﬁ, IIPOBCACHUC
OIIBITOB, WJUIOCTPUPYIOIIUX HNPUMEPBI OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_lI/Iﬁ

(ropenue, peakiuu pa3ioxKeHUs, COCTUHECHHS)

9 KUIIACC

Kon

IIpoBepsieMbIi 3J1€MEHT COACPKAHUS

BemectBo u xumunueckas peakuus. [ToBropenue

1.1

[lepnonnueckuit 3akoH. Ilepmoanueckas cucreMa XuMu4yeckux osnemeHTtoB JI.M.
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHMHM CBOWCTB XMMHUYECKUX
3JIEMEHTOB NEPBBIX TPEX MEPHUOJOB, KIS, KAIBIM U UX COCIMHEHU B COOTBETCTBUU C

IMOJIOKCHUEM JJICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUEM UX AaTOMOB

1.2

CrpoeHue BemecTBa: BUAbl XMMUYECKOM CBA3U. THUIBl KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUINYECKOM PEWETKM W BHUAA
XUMHUYecKor cBsi3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYEeCKHX BEUIECTB
(MexmayHaponHasi U TpUBUAJIbHAsA). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K
pa3nIM4yHBIM  KJlaccaM  HEOpPraHWYEeCKUX  COCJUWHEHUW, TEeHEeTHYecKas  CBA3b

HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX peakiyii M0 pa3InYHbIM MpU3HAKaM (110 YUCIY M COCTaBY
YUYaCTBYIOIIMX B PEAKIIMU BEIICCTB, O TEIUIOBOMY A((EKTy, 10 M3MEHEHHUIO CTEIICHEH
OKHUCJICHUST XHMHYECKUX JJIEMEHTOB, MO OOpAaTUMOCTH, MO YYACTHIO KaTaau3aTopa).
DK30- M DSHJOTEPMUYECKHE pEaKIUH, TCPMOXMMHYECKHE ypaBHeHUs. [loHsTHe O

CKOPOCTH XUMUYECKOU PEaKLIUU

1.4

[lonatue 00 oOpaTUMBIX M HEOOPATUMBIX XHMMHUYECKHX peaknusx. Ilonstue o
TOMOTEHHBIX M TEeTEePOTeHHBIX peaknusax. lIoHATHE O XUMHYECKOM pPaBHOBECHH.
@DakTopbl, BIMAIOLINE HA CKOPOCTh XUMHYECKOM PEaKLUu U MOJ0KEHUE XUMUYECKOTO

paBHOBECHS

1.5

OKHCITUTEITEHO-BOCCTAHOBUTEIILHBIE pcakuuu, SHGKTpOHHI)II\/’I 0ajlaHC OKHCJIUTEILHO-
BOCCTaHOBUTEIbHOM pCaKknuu. CocraBieHue ypaBHCHI/IP’I OKHCIHUTCIBbHO-

BOCCTaHOBHUTCIIbHBIX peaKHI/Iﬁ C UCITIOJIB30BAHUCM MCTOJAA SJICKTPOHHOTI'O OanaHca

1.6

Teopust 31EKTPONUTUYECKON AUCCOIUAUHN. DIEKTPOIUTHl U HEAIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M JUCCOIMAIMN BEIIECTB C PA3INYHBIMU BHAAMU XUMUYECKOUN CBS3H.
Crenenpb nucconnanui. CHIbHBIC U CIa0bIe AJICKTPONUTHL. Peakiuu MOHHOTO OOMeEHa.

YcnoBus IMPOTCKAHUA peaKI_II/Iﬁ HOHHOI'O O6M€Ha, IIOJIHBIC H COKpaH_IéHHLIe HMOHHBIC




ypaBHeHUs peakiuil. CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEH B CBETE MPECTaBICHUN 00
INEKTPONUTHYECKON Aucconumanui. KauecTBeHHbIe peakuud Ha HOHBL. [loHsATHE O

TUAPOIIN3E COJIEH

1.7

XUMUYECKUN 3KCIEPUMEHT: O3HAKOMJIEHME C MOJEISMH KPHCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — META/NIOB U HEMETaJsIoB (rpadura M ammasa), CI0KHBIX
BEUIECTB (XJIOpHAA HATpHsl); MCCIEAOBAHUE 3aBHUCHUMOCTH CKOPOCTH XHUMHUYECKOM
peakuuMu OT BO3JCHCTBHS PAa3NUYHBIX (DAKTOPOB; HCCIEAOBAHUE 3JIEKTPOINPOBOAHOCTH
pacTBOpPOB BEILECTB, MpOIECCa AUCCOLMALMN KHUCIIOT, LIeoueld U coseid (BO3MOKHO
UCIIOJIb30BaHUE BHUIEOMATEPUAIIOB); MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPU3HAKH
NPOTEKaHUsl peakuuid HOHHOro oOMeHa (oOpa3oBaHHE OcCajKa, BBICICHHUE Ta3a,
oOpa3oBaHHe  BOJbl); OINbBITOB, WJUIIOCTPUPYIOUIUX  IPUMEPbl  OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX  peakuuil (TOpeHue, peakuuu pasjoKEeHUs, COCAUHEHHUS);
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX PEAKIUN Ha

HNOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeramnsl u ux COCAUHCHUA

2.1

OO6mas xapaktepucTuka ramoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHne u GU3NIEeCKUe CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XvUMUYeCKUEe CBOWCTBA Ha TMpuUMepe xjopa (B3aWMOJCIHCTBHE C MeTallJlaMH,
HEMeTalllaMH, Iiesodamu). XiaopoBogopoa. ComsHas KUCIOTa, XMMHUYECKUE CBOMCTBA,
noJlydeHue, npuMeHenue. JleficTBue xjopa v XJIOpPOBOAOPOJA HAa OPraHU3M YEJIOBEKa.

Baxueiime Xaopuabl U UX HAXO0KAECHUE B IPUPOJIE

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CtpoeHue U Gpu3nveckue CBOUCTBA MPOCTHIX BELIECTB
— KHCIIOpOJa U Cepbl. AJUIOTPOITHBIE MOJU(PHUKAIMKA KUCIOPONA M Cepbl. XMMHYECKHE
cBoiictBa cepbl. CepoBOJOPOJ, CTpoeHHE, (PU3MUECKUe U XHMHUYECKHE CBOMCTBA.
Oxcupl cepbl Kak MPeCTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KHCI0Ta, hrusnyeckue u
XMMHUYECKHE CBOMCTBA (0OOLIME KakK MPEJCTaBUTEINs Kilacca KUCIOT M Crenu(pUUEcKue).
XUMHUECKUE PEaKIHH, JIeKAIllie B OCHOBE NPOMBIIIICHHOTO CIOCO0a MONyYeHHS
cepHoil kucnoTel. [Ipumenenue. Conu CepHOl KUCIIOTHI, KaueCTBEHHAas peakius Ha
cynbdar-uon. HaxoxkmeHwe cepel M €€ COCIMHEHMH B MpHpOJE. XHUMHUYECKOE
3arpsA3HEHUE OKpYJKarolled Ccpeabl COEAMHEHMSIMHM cepbl (KHUCIOTHBIE JIOXK[IH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITIOCOOBI €0 MPEI0TBPAIICHUS
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OOmast xapakTepucTHKa 3JIeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTETIEHH OKUCICHHS. A30T, paclpoCTpaHEeHUe B MpHpoje, puszndeckue u

XHUMHYecKHre cBoiicTBa. KpyroBopor azora B mpupoae. AMMHAK, €ro (QHU3MYECKUe H




XMMHUYECKHE CBOMCTBA, MOJdyyeHUEe U npuMeHeHue. Conu aMMOHHUS, UX (U3NYECKUE U
XMMHMYECKHE CBOMCTBa, NpuMeHeHue. KauecTBeHHas peakiuss Ha HMOHBI aMMOHMSL.
A3oTHas KHUCIoTa, €€ TMOoJy4YeHue, PU3NYEeCKne W XUMHUYECKHE CBOWCTBa (00mue Kak
IpeCcTaBUTeNIsl Kjlacca KUCIOT M crenuduueckue). Mcnoab3oBaHue HUTPATOB M COJEH
aMMOHHUSI B KaueCTBE MHHEPAJbHBIX ynoOpeHni. XHWMHUYECKOe 3arpsi3sHEHHE
OKpY’KaloLIel cpe/ibl COCMHEHUS MU a30Ta (KUCIOTHBIE JOXAM, 3arpsa3HEHUE BO3/yXa,

MOYBBI U BOJJOEMOB)
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docdop, amnorponHsle Moaupukanuu Gocdopa, GuU3nUEcKue U XUMUIECKUE CBOMCTBA.
Oxkcua dochopa(V) u dochopnas kucimora, Gu3MdecKue W XHUMHYECKHE CBOMCTBA,

nonydenue. Mcnons3zoBanue ¢pochaToB B KauecTBE MUHEPAIBHBIX YA00OpEHHUN

2.5

OOmast xapakrepuctika 37eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble  CTENEHUM  OKHUCICHHMA.  YTJIEepoJ, aUIOTPONHblE  MOAU(UKALUH,
pacmnpocTpaHeHHe B TNpUpone, (u3nyecKkMe W XUMHUYECKHE CBOMCTBA. ACOPOIHS.
Kpyrosopot yrnepoga B npupoae. Okcuipl yriepoaa, uX (pU3N4ecKue U XUMUYECKHE
CBOWCTBA, ACWCTBUE HA XKHUBBIC OPraHU3MBbI, TIOJTYUYCHUE U PUMEHEHHUE. DKOJIOTHYECKHE
npoOJIemMBbl, CBsi3aHHBIE ¢ OokcuaoM yriiepoaa(lV); rumoresa rio0anbHOTO MOTETUICHHS
KJIUMaTa; MapHUKOBBIM 3¢ ¢eKkT. YrompHas KHcIoTa M €€ CONu, UX (U3NYECKUE U
XMMHUYECKHE CBOWCTBA, IIOJyYeHME M IpuUMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbI. Vcnosnb30BaHne KapOOHATOB B OBITY, MEIUIMHE, TPOMBIIIIICHHOCTH U

CEJILCKOM XO3AHUCTBE

2.6

HepBOHaLIaJ'II:HBIe MOHATHS 00 OpraHN4YC€CKUX BCHICCTBAX KAaK O COCAMHCHUAX YIJICpOaa
(MeTaH, OTaH, 3THJICH, alICTUJICH, DTAHOJI, INIMICPUH, YKCYCHaA KI/ICJ'IOTa). Hx cocrtaB u
XUMHYCCKOE CTPOCHUC. IlonsaTHe 0 OMOJIOTHYECKH BaXKHBIX BCIICCTBAX: XUpaX, 6en1<ax,
YIIICBOJAaxX — U UX POJIK B KU3HU YCIIOBCKA. MaTepI/IaJ'ILHOC CAUHCTBO OPraHUYCCKUX U

HEOPraHUYECKUX COCIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, MOJIYYEHHUE U HPUMEHEHHUE.
Coenunenus kpemHus B npupone. O6mue npexacraBieHuss 06 oxcune kpeMuusi(IV) u
KpeMHUEeBOM  kuciaore. CHIUKaThl, HUX HCIOJB30BAHUE B OBITY, MEIUIMHE,
IIPOMBIIUIEHHOCTH. BakHeHWIue CTpOUTENbHbIE MAaTEpUAJIbl: KEPAMHUKA, CTEKIIO, IEMEHT,
Oeron, xeme3o0eTtoH. IIpobimembl 0€30MAaCHOrO  HMCHOJB30BAHUS  CTPOHUTEIHHBIX

MaTCpHaJIOB B HOBCCI[HGBHOI‘/'I KHN3HU

2.8

XUMUYeCcKUM OKCIICPUMCHT: HU3YUYCHHC o6pa3u0B HCOPraHNYCCKUX BCIICCTB, CBOMCTB
COJISTHOM KHCJIOTBI; HNPOBCACHUC Ka4YCCTBCHHBIX peaKqu”I Ha XJIOpUA-UOHBI U
Ha6J'IIO,Z[€HI/Ie IIPU3HAKOB HX IIPOTCKAHUA; OIBITBI, OTpaXaromuc (bl/ISI/I‘ICCKI/IC u

XUMHYCCKHE CBOMCTBA TaJOI€HOB M HX COC[[I/IHCHI/Iﬁ (BOSMO)KHO HCIIOJIb30BaHUC




BUJICOMATEPHAJIOB);  O3HAKOMJICHME C  OO0pa3lamMu  XJOPUAOB  (TaJIOTEHHUIOB);
O3HAKOMJIGHHE ¢ oOpa3maMu cepbl U €€ COeAMHEHMSMHM (BO3MOXKHO MCIOJIb30BaHUE
BUIEOMATEPHAJIOB); HaONIOJeHHe Tporecca OOyrIMBaHUS caxapa IOJ JeHCTBHEM
KOHILIEHTPUPOBAHHON CEPHOI KUCIIOTHI; U3yYEHUE XMMHUYECKHX CBOICTB paz0aBieHHON
CepHOW KHCJIOTHI, TIPOBE/ICHIE KAUYECTBEHHOW PEaKIMU Ha Cynb(ar-uoH ¥ HaOI0eHIE
IpU3HaKa e€ MpoTeKaH!sl; 03HaKOMJICHHE ¢ (PU3MUECKUMH CBOIICTBaMU a30Ta, ocdopa u
UX COEMHEHUH (BO3MOKHO MCIOJIb30BaHUE BUAEOMATEpUAIOB), oOpa3laMu a30THBIX U
dochopHbIX ynoOpeHuil; noiaydeHue, coorupaHue, pacro3HaBaHUE U U3Y4YE€HUE CBOWCTB
aMMHaKa; TpOBeJeHHE KaueCTBEHHBIX peaklUuii Ha WOH aMMOHHS M (ocdar-uoH U
U3y4YEHHE NPU3HAKOB HX NPOTEKAHUs, B3aMMOACHCTBHE KOHLIEHTPUPOBAHHOW a30THOU
KHUCJIOTHI C MEJbI0 (BO3MOYXKHO HCIOJb30BAaHUE BUJEOMATEPHANIOB); U3YUEHHE MOJIENeH
KPUCTANIMYECKUX PEIETOK aimasa, rpaduTta, QyuiepeHa; 03HaKOMJIEHHE C MPOLIECCOM
aJcopOIMM  pacTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YITIEM U yCTPOHCTBOM
IPOTHUBOIa3a; MOJyYeHHe, COOMpaHue, pacliO3HaBaHUE U U3yUEHHE CBOMCTB YIIIEKUCIOrO
rasa; npoBe/IeHUEe Ka4eCTBEHHBIX peaKkiuil Ha KapOOHAT- M CHJIMKAT-UOHBI U U3yUCHHE
IPU3HAKOB ~ HMX  MPOTEKAaHHs;  O3HAKOMJIIEHME C  TNPOAYKLIHMEH  CHIMKATHOU
IPOMBIIUIEHHOCTH; PEIIEHUE HKCIEPUMEHTAIbHBIX 3aJad 1o TeMme «Baxueiimue

HEMCTAIJIbI U UX COCAUHCHUI

MeTamisl 1 BX COCAUHECHUA

3.1

OO0mas xapakTEepUCTHKAa XWMHUYECKHX DJJIEMEHTOB — METAJUIOB HA OCHOBAHUHM WX
nonoxxeHuss B Ilepuoaumueckoi cucreme xumuueckux sineMeHToB [[.M. Menaeneesa u
ctpoenust atomoB. CTpoeHHWe MeTaUIoB. MeTalmudeckas CBsI3b M MeTajuIndecKas

KPUCTAJIMYECKAs] PEMIETKA. DIEKTPOXUMUUECKUN Psii HAIIPSLDKEHUH METAIIIOB

3.2

dusnueckue M XUMHUYECKUE CcBoiicTBa MerauioB. OOmme cnocoObl MNOTy4YEeHHUs
meTtayioB. [loHsTHE O KOpPpO3MHM METaJIOB, OCHOBHBIE CIOCOOBI 3allUTBl WX OT
kopposuu. CriiaBsl (CTajb, UyTyH, JIOPATIOMUHUNA, OpOH3a) U X IPUMEHEHHE B OBITY U

IMPOMBIIIJICHHOCTHU
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[[{esrouHble METAIIBL: NOJIOKEHUE B Ilepuoanyeckoll cucTeMe XMMUYECKUX 3JIEMEHTOB
JA.1. MenneneeBa, cTpocHHE HMX aTOMOB; HaxoxkiaeHue B npupone. dusmyeckue u
XMMHUYECKHE CBOWCTBA (HA MpuMepe HaTpus U Kayus). OKCUIbl U THJIPOKCH/IbI HATPUS U

Kajlaus. HpI/IMeHCHI/Ie IICJIOYHBIX MCTAJJIOB U UX COGI[I/IHCHI/Iﬁ

3.4

[[lenoyHo3emenbHbIE METAUIbl MarHui W KalblWii: mnoJsioxkeHue B Ilepuoamueckoit
crucTemMe XuMu4eckux anemMeHToB J[.1. MenaeneeBa; CTpo€HHE UX aTOMOB; HaAXOXKJICHHUE
B npupojsie. dusznueckue M XMMHYECKUE CBOMCTBA MarHusi U Kajiblus. Baxueiimne

COCIMHEHUS KanblHs (OKCUMA, THAPOKCHI, Ccoiu). JKECTKOCTh BOJBI W CHOCOOBI €€




YCTpaHECHHS

3.5

AmromuHuii: nonoxxenue B Ilepuoandeckoil cucteme xumudeckux siemeHToB .M.
MeHnzneneeBa; CTpOGHHE aTOMa; HAXOKACHUE B mpupone. PU3NYECKHE M XUMHUYECKUE

CBOWCTBA aTFOMHUHUS. AM(POTEPHBIC CBOWCTBA OKCHJIA U TUAPOKCHIA ATFOMHHUS

3.6

XKeneso: mnonoxenue B Ilepmonmyeckoil cucreMe XuMUYecKMX diemeHToB [[.U.
MeHeneeBa; CTpoeHUE aTOMa; HaxXOXKIAeHUEe B npupoje. Pusnueckue U XMMHUYECKUE
cBoicTBa xene3a. Okcuapl, ruapokcunsl u conu xenesa(ll) u xenesza(Ill), ux cocras,

CBOICTBA U MOJTy4YECHUE

3.7

XUMUYECKUN SKCIEpUMEHT: O3HAKOMJIEHHE ¢ Oo0pa3lamMi METa/lIoB M CIUIaBOB, HUX
(GU3UUECKUMHU CBOICTBaMH; M3Y4YEHHE pPE3yJIbTaTOB KOPPO3UH METAJUIOB (BO3MOXHO
HCIOJIb30BAHNE BUIEOMATEPUAIIOB), OCOOCHHOCTEN B3aUMOJEHCTBUS OKCHIA KaJIbLUS U
HATpHsl C BOJIOM (BO3MOKHO MCIIOJIB30BaHUE BUJIEOMATEPHAIIOB); UCCIIEJOBAHUE CBOWCTB
KECTKON BOABI; Ipolecca TOpeHHsl XKeje3a B KUCIOpoAe (BO3MOYKHO MCIIOJIb30BaHHE
BUIEOMATEPHAJIOB); MPU3HAKOB NMPOTEKAHMs KAYECTBEHHBIX pEaKIMii HAa MOHBI (MarHus,
Kanplus, amoMuHus, uuHka, xene3a(ll) m xenesa(Ill), menu(ll); HabmoneHue wu
ONMCAaHHE TIPOLECCOB OKPALIMBAHUS IUIAMEHM HMOHAaMHU HATpusl, Kajlusig W KaJlbLUA
(BO3MOKHO HCIIOJIb30BAHME BHUJEOMATEPHANIOB); HCceA0BaHUE aM(pOTEPHBIX CBOWCTB
THIPOKCHU/IA aJTIOMUHUS U THJIPOKCHJA LIMHKA; PEIICHUE DKCIEPUMEHTAIbHBIX 3a7au I10

TeMe «Baxkaelne MeTaiibl U UX COEIUHEHUI

XHUMHMS ¥ OKpYyXKarolas cpeaa

4.1

HoBeie matepuansl u TexHosoruu. BemiectBa M Marepuasibl B OBCEIHEBHOM >KU3HU
YyeJaoBeKa. XHMMHS U 3JI0pOBbe. be3omacHoe HCMOab30BaHHUE BEHIECTB M XUMHUYECKUX

peakuuii B ObITy. [IepBast mTOMOIIb TPH XUMUYECKHIX 0’KOTaX M OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPY>KAIOIIeH Cpelibl
[IIK. Ponp xumMuu B pelieHWH SKOJOTrWYecKuXx Mpobnem. IlpupogHbie MCTOYHUKH
YTIEBOIOPOAOB (YToib, MPUPOIHBIN a3, HePTH), MPOTYKTHI HX MMEPEPaOOTKH, UX POJIb B

OBITY U IPOMBIIIIIEHHOCTH

4.3

XUMUYECKUN OSKCIIEPUMEHT: H3ydeHHe oOOpa3loB MaTepuajoB (CTEKJIO, CILIaBbl

METaJJIOB, IIOJIMMEPHBIE MAaTEPUAIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMoro
TpedoBaHMS

I[IpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 6a30B0Oro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/JbHOI MPOrpaMMbl 0CHOBHOT0
o0mero oopazosanus Ha ocHose PI'OC

1

[IpencraBnenue:

1.1

0 TO03HABAaEMOCTH SIBJICHUI MPUPO/bI, TOHUMAaHUE OOBEKTUBHOM 3HAUMMOCTH
OCHOB XMMHYECKOH HayKh Kak O0OJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMIIOHEHTa OOILEeH KyJIbTyphl M MPAKTUYECKOW NEATEIbHOCTH YeJIOBEKa B
YCIIOBUSIX COBPEMEHHOI'0 OOIIECTBa; IOHUMAaHHE MECTa XUMHUU CPEIU JIPYTUX

CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOAAX TIMO3HAHHWA, B TOM YHCJIC OSKCIHCPUMCHTAJIIBHBIX H
TCOPCTUUCCKHUX MCETOAAX HCCICAOBAHUA BCUICCTB W HU3YUCHHUA XHUMHNYCCKHUX
peaKI.[PIfI; YMCHHUC UCIIOJIB30BATh MOACIIN IJIA 00BSICHEHHS CTPOCHUA aTOMOB U

MOJIEKYJI

1.3

o chepax mnpodeccHOHATBHON JEATETBPHOCTH, CBSI3aHHBIX C XHMHEH U
COBPEMEHHBIMHU TEXHOJIOTHUSIMUA, OCHOBAHHBIMH Ha JOCTUKEHUAX XMMHUYECKOMN
HAyKH, YTO ITO3BOJIMT O0YYAIOIIMMCS pacCMaTPUBaTh XUMHIO Kak cepy cBoei
Oynyueit npodeccuoHanbHOU AESTENbHOCTH U CIENaTh OCO3HAHHBIM BBIOOP
XUMHH Kak MPOQMILHOTO TpeaMeTa TNpU IepPexojJe Ha YPOBEHb CPEIHEro

obmero oopa3oBaHus

BJ'IaI[eHI/Ie CHUCTEMOM XMMHMYECKHMX 3HAHMU W YMCHHC IIPUMCHATH CHCTEMY

XUMHNYCCKUX 3H21HPII>1, KOTOpas BKIIIOYACT:

2.1

BaXXKHEUIINE XUMHUYECKUE MOHATUS. XUMHYECKHUU 9JICMCHT, aTOM, MOJICKYJA,
BEIIIECTBO, MIPOCTOE U CJIOKHOE BEIIECTBO, OTHOPOAHAS ¥ HEOJJHOPOIHASI CMECH,
OTHOCHUTCIIbHBIC aTOMHAd HW MOJICKYJIIpHAad MacCChbl, KOJHMYCCTBO BCILCCTBA,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIA O0O0BEM, OKCHI, KHCIOTa, OCHOBAHHUE, COJb
(cpenHsisi), XUMUYECKasi PEAKIUs, PEAKIINH COCIUHEHUS, PEAKIINU Pa3TIOKECHHUS,
peakluy 3aMeIeHus, Peakuu oOMeHa, TEeIUIOBOM 3(QeKT peakiuu, 3K30- U
SHIOTEPMHUUECKUE PEAKIIUH, PACTBOP, MACCOBAS JIOJISl XMMUYECKOTO DJIEMEHTA B
COC/IMHCHWHM, MAaccoBasi 0N W TPOICHTHAs KOHIICHTpAIMs BEUIeCTBA B
pacTBope, SAPO aToMa, JICKTPOHHBIA CION aroma, aTOMHas OpOUTallb, paanycC

aToma, BaJICHTHOCTD, CTCIICHb OKHUCJICHHA, XHUMHYCCKas CBs3b,




3JIEKTPOOTPULATEIBHOCTh, TMOJISIPHAs M HEMNOJSIpHAs KOBAJCHTHAsl CBSI3b,
MOHHAsl CBSI3b, METAJUIMYECKas CBS3b, KpUCTAJUIMYECKas pemérka (aromHas,
WOHHAsI, METAJUTMYECKasi, MOJICKYJISIpHAs), NOH, KaTUOH, aHUOH, DJICKTPOJIUT U
HEDJICKTPOJIUT, AJIEKTPOIUTHYECKAs AUCCOLMAIMS, PEaKIIMd MOHHOTO OOMEHa,
OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHN, OKUCIUTEb U BOCCTAHOBUTEID,
OKHCJIEHUE W BOCCTAHOBJICHHE, DJJIEKTPOJIU3, XHWMHMUYECKOE PaBHOBECHE,
oOpatuMble ¥ HEOOpAaTUMBIC PEAKIMH, CKOPOCTh XUMHUYCCKOW PEaKITHH,

katanuzarop, [1J1K, koppo3usi MeTayjioB, CIijIaBbl

2.2

OCHOBOIIOJIATAIOIINE  3aKOHBI ~ XMMHH: 3aKOH  COXPaHCHHsI  MAaccChl,
nepuoanueckuii 3akoH .M. MenzaeneeBa, 3aK0OH OCTOSIHCTBA COCTaBa, 3aKOH

ABoraapo
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TEOPUU XUMHUHU: aTOMHO-MOJIEKYJIIpHAsi TEOPHs, TEOPUS IIEKTPOIUTUUECKOM

JUcCcoluanmn

Bnagenue ocHoBaMH XHUMHUYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHME NIPABUJIBHO MCIIOJIb30BaTh U3yUEHHBIE BEIIECTBA U MAaTEpUabl (B TOM
YKClie MUHEPAJIbHBIE YAOOPEHHUS, METAJJIbl U CILJIaBbl, IPOIYKTHI IEPepadOTKU
HOPUPOAHBIX MCTOYHUKOB YTJIEBOAOPONOB (YIJIs, MPUPOJHOIO rasa, HeTH) B
OBITY, CETTLCKOM XO341CTBE, HAa IPOU3BOJICTBE U MOHUMAHNUE 3HAUEHUS KUPOB,
OenKoB, YIJIEBOJOB JJsi OpraHu3Ma 4eJOBEKa; YMEHHE IPOrHO3UPOBATh

BJIUAHUC BCUICCTB M XHUMHYCCKUX IIPOLHECCOB Ha OpraHu3M YCJIOBCKa H

OKPY’KaIOIIYI0 IPUPOIHYIO Cpey

32

YMCHHEC HHTCIPHUPOBATH XUMUUCCKUEC 3HAHHA CO 3HAHHAMU APYTUX y‘le6HBIX

MPEIMETOB

33

HaJIM4YUe OTbITa padOThI C PA3TUYHBIMU UCTOYHHKAMHU HH(POPMAIUH 110 XHMHH
(HayyHass W HAy4YHO-TIONYJIApHAs JUTEpaTypa, CJIOBapH, CIPaBOYHUKH,

HMHTEPHET-PECYPCHI)

34

yMEeHHE OOBEKTHMBHO OICHMBAaTh HH(OpPMAIMIO O BeHIecTBaX, MX
MPEBPALIECHUSIX U MPAKTUYECKOM MPUMEHEHUHN 1 YMEHHE UCI0JIb30BaTh €€ JUis

penieHns yaeOHO-T03HABATENbHBIX 3a/1a4

Bnagenue ocHOBaMM MOHATHMHOTO amnmapara M CUMBOJUYECKOTO s3bIKa
XUMUW I COCTaBJICHHS (DOpPMyJI HEOPraHWYECKUX BEIIECTB, ypaBHEHUU
XUMHUYECKHX peakluii; ocHoBaMU xumuueckoil HomeHknatypsl (IUPAC u

TPUBHAJILHOI)

YMeHne oOBACHITH CBSI3b MOJOKEHUs deMeHTa B [leproanyeckoit cucreme ¢

YUCIIOBBIMU XAPAKTCPUCTHKAMU CTPOCHHUSA ATOMOB XHMHUYCCKUX JJICMCHTOB




(coctaB u 3apsn  sapa, OOIIEe YUCIO DJIEKTPOHOB), PpaclpeieICHHEM
JIEKTPOHOB 10 DHEPTETUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPHOIOB,

Kajausa U KaJlblusa

[IpencraBnenne O NEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB XHUMHUYECKUX

3JICMCHTOB (pazu/lyc aToMa, SHGKTPOOTpI/II_[aTeHBHOCTB), IMPOCTBIX U CIOKHBIX

¢ BELIECTB OT MOJIOKEHUS 3JeMeHTOB B Ilepuoaunueckoil cucreMe (B MalbIxX
MepHoJIax M TJIaBHBIX MOATPYIIaX) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 YMenne knaccupuiupoBaTh:
7.1 XUMHYECKHE DIIEMEHTHI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMHUYECKHE PeaKuu
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh U CTETICHb OKUCJICHUS] XUMHUUECKUX 3JIEMEHTOB, 3apsi/l HOHA
8.2 BHJI XUMUYECKOMN CBA3U U TUI KPUCTAIUTMYECKON CTPYKTYPBI B COETUHEHUAX
8.3 XapakTep cpeibl B BOJAHBIX PAacCTBOpaxX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTENIbL U BOCCTAHOBUTEIh
9 YMeHHe XapakTepu30BaTh (PU3NUECKHE K XUMUYECKHE CBOMCTRA!
91 MIPOCTHIX BEHIECTB (KUCIOPOI, 030H, BOJIOPO, TpaduT, ama3, KpeMHHM, a30T,
' bocdop, cepa, XJI0p, HATPHIA, KaTUil, MATHUH, KaJIbIIUH, ATFOMUHUN, )KETIe30)
CJIOKHBIX BEILECTB, B TOM YHUCJI€ WX BOJHBIX PacTBOpOB (BOAA, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOAOPOI, OKCUABI U TUAPOKCUALI MeTauioB [-IIA rpymnm,
9.2 amomunus, meau (1), nmunka, sxenesza (II u III), okcuast yrnepona (II u IV),
kpemuus (IV), azora u dhocdopa (III u V), cepwr (IV u VI), cepuucras, cepnas,
a3zoTHcTas, a30THas1, pochopHas, yronpHasi, KpEMHHEBAsI KUCIIOTA U UX COJIN)
MPOTHO3UPOBATH U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
93 COCTaBa W CTPOCHHUS, MPUMEHEHHE BEIIECTB B 3aBHCHUMOCTH OT WX CBOWMCTB,
' BO3MOXKHOCTh MPOTEKAaHUs XHWMHMUYECKHX MPEBPAIIECHUA B Pa3IUUYHBIX
YCIIOBHSIX
10 YMeHHe COCTaBJISITh MOJIEKYJIIPHBIE W MOHHBIE ypaBHEHUS pPEaKIHii, B TOM
YHUCIIE:
10.1 peakIuii HOHHOTO OOMEHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTFOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA M3YyYCHHBIX KJIACCOB (TPYIII)

HCOPraHNYCCKUX BCIICCTB




10.4

MOATBCPKAAIOIMUX M'CHETUYCCKYIO B3aMMOCBA3b MCKY HUMU

11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
1 OTHOCHUTEJIHYI0 MOJIEKYJISIPHYI0O U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
' JIOJTII0 XMMHYECKOTO 3JIEMEHTa B COSIMHEHUHN
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MAcCy, 00BEM Ta30B
114 M0 YPaBHEHMSIM XMMHUYECKUX PEAKIMl M HAaXOJUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOIYKTOB PEaKIIUN
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMM METOJIaMU HAy4yHOro II03HaHUs (HaOIIOAeHHE, W3MEpEeHHE,
1 SKCHEPUMEHT, MOJCIUPOBAHUE) IMPU H3YUYEHUM BELIECTB M XUMHUYECKHUX
' SBJICHUN; yMeHHE CQOpPMYIUPOBaTh MPOOJIEMYy W MPEAJOXKUTh MyTH €€
pelieHus
oy 0e30macHoil pabOThl ¢ XMMHYECKHMH BEIIECTBAMHU, XUMUYECKOW MOCYIOU U
' nabopaTopHBIM 000PYI0BaHUEM
npaBuUjiaMyd  0€30MacHOTO OOpamieHusi C BEHIECTBAMH, HCIIOIB3YEMBIMH B
MMOBCETHEBHOM JKU3HU, MPABUIIAMH TIOBEJICHUS B IENISIX COECPEIKEHUS 310POBbS
12.3 U OKpYXalolled TMPUPOTHON Cpeapl; TMOHMMaHWEe Bpeda (OMacHOCTH)
BO3JICHCTBHUSI Ha JKUBBIE OPraHU3MbBI OMNPEICIEHHBIX BEIIECTB, CIOCOO0B
YMEHBIIIEHUS U TIPEAOTBPAIIEHUS UX BPEIHOTO BO3ACHCTBUS
3 Hanmuume mnpakTUYECKWX HABBIKOB IUIAHUPOBAHUA W OCYIIECTBIICHUS
CIEIYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
U3y4YeHHe M oOmnucaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
13.1 (U3MYECKUMU W XUMHYECKHMH SIBJICHUSMH, OIBITHI, WLIIOCTPUPYIOIINE
NPU3HAKU TMPOTEKAHUS XUMUYECKUX PEaKIuit
13.2 M3y4YeHHe CIOCcO00B pa3JieieHus] cMecei
MOJIy4€HHE KHUCIIOpOJAa M HM3yYEHUE €ro CBOWCTB; IMOIy4YEHHE BOJOpOAa U
13.3 U3Y4YEHHE €ro CBOMCTB; IIOJYUYEHHUE YIVIEKMCIOIO Tra3a M H3Y4EHHE €ro
CBOICTB; MOJy4YCHUE aMMHaKa U U3YYEHUE €r0 CBOMCTB
134 MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHON MACCOBOM J0JIE PACTBOPEHHOTO
. BELIECTBA
135 NpUMEHEHHE HHIMKATOPOB (JTakMyca, MEeTHWIOpaHxka u (eHondranennHa) ans
‘ oIpesieNIeHUs] XapaKTepa Cpesibl B pacTBOPAX KUCIIOT U LIeIouen
13.6 UCCJIEJOBAaHUE U ONKMCAHHE CBOMCTB HEOPraHWYECKUMX BEIECTB PA3IMUYHbBIX




KJIaCCOB; NU3Yy4YCHUC B3aNMOJCHCTBHS KHCIIOT C METajljlaMHi, OKCHUJAaMH MECTaJlJIOB,
paCcTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSAMH, COJISIMH; TIOJTYYCHHC
HEPACTBOPHUMBIX OCHOBaHHfI; BBITCCHCHHMEC OAHOro McETalyla ApPpyruM Mu3
pacTBOpa  COJIH; HCCIICOIOBAHUC aM(bOTCpHBIX CBOMCTB TUAPOKCHUIOB

AJIFIOMHMHUS U TMHKa

13.7

pelieHue SKCHEPUMEHTAIBHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KJIACChl
HEOPraHUYECKUX  COCAUHEHUI»;  «ODJEKTPOJMTHUYECKAs  IUCCOLIMALUS;
«BaxkHennne HeMeTaJUTBI M UX COCAMHEHH»; «BakHeiImme MeTalmiabl U uX

COCOAUHCHUA»

13.8

XUMHAYECKHE OSKCIIEPUMEHTHI, WIIIOCTPUPYIOMINE TPHU3HAKH TPOTEKAHUS
peakuuii MOHHOTO OOMEHa; KayeCTBEHHBIC PEAKIMU Ha MPHUCYTCTBYIOIINE B
BOJHBIX PAacTBOpax HMOHBI: XJOpUI-, OpoMHI-, HoauA-, cyibdart-, docdar-,
KapOOHAT-, CUIIMKAT-aHUOHBI, THIPOKCH]I-MOHBI, KATHOHBI aMMOHHUS, MarHus,

KaJIBIIMS, AIFOMUHUS, kene3a (2+) u xenesa (3+), menu (2+), nuHKa

14

YmMmenue:

14.1

OpCACTABIATE PE3YyJbTAaThbl OKCIICPUMCEHTA B q)opMe BBIBOAOB, J0Ka3aTC/IIbCTB,

l"pa(l)I/IKOB u Ta6J'II/II_[ " BBIABJIATH SMIIUPUYCCKHUEC 3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATh CBA3U MCKAY PCaAIbHO Ha6J'IIO,Z[aCMBIMI/I XUMHNYCCKHNMH
ABJICHUAMHU UM IpouccCcamMu, IMPOUCXOAAIIMMU B MAKPO- U MHUKPOMHUPC,

OOBACHATH MMPHUYUHBI MHOFOO6paSI/IH BCIICCTB




INEPEYEHD 9JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMbIii 3J1eMEHT COACPKAHMUS

1

HepBOHaanLHBIe XUMHNYECKHUEC ITOHATHUA

1.1

YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMeceit

1.2

ATOMBI © MOJICKYJIBL. Xumuueckue dyeMeHTbl. CHMBOJBI  XHMHYECKHUX

JJICMCHTOB. HpOCTLIC H CJIOKHBIC BCIIICCTBA.

1.3

Xumudaeckas (bopMyJIa. BaneHnTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEIIEHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHas aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHad mMacca. Maccosas J0JI1 XUMHUYECKOI'0 3JIEMEHTA

B COCAMHCHNU

1.5

KomnyectBo BemiectBa. Monb. MomsipHas Macca. MonsipHbIE 00BEM Ta30B.

BzanMocBs3n KOJINYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IMHHUIL BEIICCTBA

1.6

dmsnyecke U XUMHUYECKHE SBICHUS. XUMHYecKas pcakuus nu e€ IMPU3HAKH.

3akoH COXPAHCHUS MACChI BEIICCTB. XHUMHUYECKHE YpaBHCHUA

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IOIII/I‘ICCKaH CHUCTCMa XHMHNUYCCKHUX OJIICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

IIepnoanueckuit 3akoH. Ilepuonnueckas cucrema XxuMu4yeckux ieMeHTos /.M.
Mengeneesa. [lepuonel u rpynnsl. Ou3nyueckuid CMbICI MOPSAIKOBOIO HOMEPA,

HOMCPOB IICPpUOJa U I'PYyIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX saep. M3orombl. DnexTpoHbl. CTpoeHue
JJIEKTPOHHBIX  000JOYEK aTroMoB TMepBBIX 20 XHUMHYECKHX DIEMEHTOB

[Tepuonnueckont cucremsl [I.1. Menaeneena
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3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalusl, Kaiublldsa (paguyca aTOMOB, DJIEKTPOOTPHUIIATEIHLHOCTH,
METAITMYECKHUX W HEMETAUIMYECKMX CBOMCTB) M WX COCJUHEHHWHA B
COOTBETCTBUU C TMIOJIOKEHHEM JJIeMeHTOB B Ilepuommdeckoil cucreme u

CTPOCHUCM UX ATOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBs3b. KoBaneHTHast (monisipHass ¥ HEMOJIApHAsi)  CBSI3b.
DIEeKTPOOTPULIATETILHOCTh ~ XUMUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

Mertannuueckas cBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeTauInyecKas),
3aBUCUMOCTb CBOWCTB BEILECTBA OT TUIA KPUCTAIIMYECKOM PEIIETKU U BUIA

XUMHUYECKOU CBA3U

Baxueiimme mpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeraiibl u ux

COCIUHCHHMUA. MeTamasl 1 BX COCIUMHCHUA

4.1

Krnaccupukaimuss W HOMEHKIATypa HEOPTaHWYECKHX COCIUHEHHUH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTepHBIC) u
HECoJIeOOpa3yrolue; OCHOBaHWH (IMIENOYM W HEPACTBOPUMBIE OCHOBAHWS);
KUCTIOT  (KHCIIOpOJACOAepkalue © OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

@u3nyeckue M XHUMHUYECKHME CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/JIa, XJIOpPA, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriaepoja, KpeMHHS

4.3

dusznueckue M XHMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpusd, Kajlusd, Marovusa WU KaJIbOWsA, aJJiOMUHUSA, JKCIIC3a. SHGKTI)OXI/IMI/I‘-IGCKI/Iﬁ

pax HaHpH)KeHI/Iﬁ MCTAJlJIOB

4.4

duznyeckue U XMMHUUYECKHE CBOMCTBA BOOOPOJHBIX COCI[I/IHCHI/Iﬁ HEMCTAJIJIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMUAKA

4.5

®u3nyecKkue U XUMHYECKHE CBOMCTBA OKCHI0B HemeramuioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(IV). Ilonydenue

OKCHJOB HEMETAJIJIOB

4.6

Xumunueckue cBoiictBa okcuaoB: MetaiwioB [A-IIIA rpymmn, uuuka, menu(ll) u

xenesa(Il, IIT). [Tomydyenne oKCUI0B METAIIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHHWHN M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpE
TUAPOKCUIIOB ~ QJIIOMUHUSA, Kene3a, [uHKa). [lodyueHue ocHOBaHuUd U

aM(pOTEepHBIX THIPOKCHU]IOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, cepHOM, a30THOU, (hochopHOU, KpeMHHEBOH, yroiapHOU. OcobObie
XUMUYECKHE CBOWCTBA KOHLUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquHe KHUCJIOT

4.9

OO6mue xuMuYecKue cBocTBa cpenHux coneil. [lomyuenue comeit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paclio3HaBaHUC BOJOpOAd, KHUCIOpOAd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[Monmyuenne amMMuaka, CepHOH M Aa30THOM KMCIIOT B MPOMBIIIIEHHOCTH. O01me

CIIOCOOBI IMOJIYUCHHA MCTAJIJIOB




4.12

TI'enermueckas cBsI3b MCKAY KilaCCaMU HCOPIraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKUX peakiuid Mo pa3IUYHbIM MPU3HAKAM: TI0 YUCITY H
COCTaBy Y4YaCTBYIOIIMX B pPEAKIMU BELIECTB, MO TemIoBoMy 3¢ddekry, 1o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX JJIEMEHTOB

52

TennoBoil 3 heKT XMMUYECKON peakIy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

N SHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/I‘—IeCKI/Ie YpaBHCHHUA

53

OKHCIUTEITEHOBOCCTAHOBUTEIBHBIC PCaKIunu. OKHCIUTEIN U BOCCTAaHOBUTEIIU.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. 3HeKTp0HHBIfI OanaHc

OKHCIIMTEIILHOBOCCTAHOBUTECIILHOM pCakuuun

54

Teopus 3EKTPOIUTHUECKON quccoruanuu. KaTnoHsl, aHMOHBI. DIEKTPOJIUTHI U

HCOJICKTPOJIUTEI. CunbHbIE U cIa0bIe QJICKTPOJIMTEI. CreneHb Jucconuanumn

5.5

PeaKI_[I/II/I HOHHOTO 0oOMeHa. YCJIOBHUSA IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O 06MeHa,

IIOJIHBIE Y COKPAILLEHHBIC HOHHBIEC YPABHEHUS PEaKLUN

XUMHMS ¥ OKpyXKarolas cpeaa

6.1

BemectBa u marepuansl B NOBCEIHEBHOM KW3HM 4elOBeKa. be3omacHoe
WCITOJIb30BAHHUE BEIIECTB M XWMHUYECKHX pPEaKIui B J1abopatopuu U OBITY.

HepBaS{ IOMOIIb ITPU XUMHUYCCKUX OKOIr'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyKaromed cpefpl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa W BOJOEMOB), CIIOCOOBI €Tr0 MPEIOTBPAIICHHS
[Ipenenvuas momyctumass kouueHtpanusi BemiectB (IIK). Poiap xumuum B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCuieHHue NapHUKOBOTO dddekra,

pa3pymi€cHueC O30HOBOI'O CJI0s

6.3

[Ipumenenue cepsl, azora, Gocdopa, yriepoaa, KpeMHUSI U UX COCAMHCHUH B
OBITYy, MEIWIIMHE, MPOMBINLICHHOCTH M CEJIBCKOM XO03siicTBe. [IpuMeHeHue
METAJIOB M CIUIAaBOB (CTalb, YYTyH, IOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBINUICHHOCTH MX COeOUHCHHM. [IoHITHE 0 KOPPO3UH METAJIJIOB, OCHOBHBIE

CIIOCOOBI 3allUTBI UX OT KOPPO3UU

6.4

[TpuponHble HUCTOYHHKH YTIEBOIOPOAOB (yroyb, MNPUPOAHBIA ra3, HedTh),

MPOAYKTHI UX TiepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHS OO0 OPraHWYECKUX BEIIECTBAX KAK O COCIUHEHUSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJI, TJINLEPHUH, YKCYCHAs! KHUCIIOTA).
[TonsATHE 0 OMONOTMYECKN BAXKHBIX BEILIECTBAX: JKUpPaX, OCNKaxX, yIriaeBoJax — M UX

POJIM B )XU3HU YCTIOBCKA




Pacuétrr:

7.1 1o popMyIamM XUMUIECKUX COCTMHEHUI
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B pACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUAM




YYEBHO-METO/IUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xummws, 8 kmace/ ['abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.,
AxknuonepHoe oouectBo «M3aarenbetBo «IIpocBemenne»

Xumus, 9 knace/ IN'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxionepHoe o6miectBo «M3narensctBo «IIpocBemenue

Xumus. 8 knace. ba3zoBeiit ypoBenb. Pabouast TeTpaan

Xummust. 9 knacc. ba3osiii ypoBenb. Pabouas Terpaas

Xumust. Terpaab nmst 1a00paTOPHBIX OMBITOB U MPAKTHIECKUX paboT. 8 Kiacc

Xumus. Terpaab ns 1a00paTOPHBIX ONBITOB U MPAKTUYECKUX paboT. 9 Kiacc

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIS

Xumus.8 knacc. ba3oBbiil ypoBeHb. [IpoBepoyHbie U KOHTPOJIbHBIE PAOOTHI
Xumust. 9 knacc. ba3oBbiil ypoBeHb. [IpoBepoyHbIe 1 KOHTPOJIbHBIE PAOOTHI
Xumus. 8-9 knaccel. bazoBbliil ypoBeHb. MeToIMUECKUE PEKOMEH AU K

yueOHukam ['abpuensna O.C., Ocrpoymoa N.I'., Cnankosa C.A.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

Anpexc.Yueonuk https://education.yandex.ru/home/



VYun.py https://uchi.ru/

Enunsiii ypok https://www.xn--d1abkefqipOa2f.xn--plai/

HNudoypox https://infourok.ru/

[Topran «buner B Byaymiee» https://site.bilet.worldskills.ru/
DNEeKTPOHHBIE BEPCUU YIEOHO-METOINIECKUX KOMITJIEKCOB, BXOISIINX B
denepanbHBIN iepedeHs https://media.prosv.ru/

[Tnardopma mist mpoBeneHUs: OTUMITHAA U KypcoB «OIUMITHYM»
https://olimpium.ru/

[TnaTdopma my1st MOATOTOBKH K onmMIiraaaMm https://olimpiada.ru/
Bcepoccuiickuii 00pa3zoBaTeNbHbIN MPOEKT «YPOK HUGPHD»
https://ypoxuudpsr.pd/

Enunas xosnekius nudpoBsix 00pa3zoBaTeibHbIX pecypcoB http://school-
collection.edu.ru/

[Topran «ludporoe odpazopanuex» http://digital-edu.ru/

MoobunbpHOE 2JIeKTpOHHOE 00pa3zoBaHue https://mob-edu.ru/

LECTA https://lecta.rosuchebnik.ru/

Caiitr ®UIIN http://fipi.ru/

PIION MockoBckoii o6actu https://rcoi.net/

Pemry OI'D, Pemry EI'D https://ege.sdamgia.ru/, https://oge.sdamgia.ru
Omn-naitn mkona «®oxchopa» https://foxford.ru/

CepBuCHI 1J1s CO3/TaHUS MHTEPAKTUBHBIX 3a/1aHuii https://learningapps.org/,

https://www.menti.com/



Oo6pazoBatenbHbli IeHTP «B3ner» https://olympmo.ru/

I'mo6an JIab (rmobansHas mkobHas gadboparopus) https://globallab.org/ru/
OunaliH-1IKOJa Uil IeTe U TOJAPOCTKOB

https://skysmart.ru/

http://www.chemnet.ru

http://experiment.edu.ru

http://chemistry.narod.ru

http://him-school.ru



