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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEr0 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 YYETOM KOHIICTIIUU MPENOJABAHUS YYEOHOTO MpeaMeTa « XUMHUSH»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit @enepannm.

[Iporpamma mo xumum Aa€T TpEACTaBICHHUE O IIENsIX, OOIIeW cTpareruu
o0yueHuUsl, BOCIUTAHMS W Pa3BUTUS OOYYAIOMIUXCS CPEACTBAMHU Y4eOHOIO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE IIPEAMETHOE COZIEpKaHMUE,
npeAycMaTpUBaeT paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE MO
pazienaM M TEeMaM IMPOrpaMMbl MO XUMHUHU, OINPENENAECT KOJWYECTBEHHBIE H
KAueCTBEHHBIE XapaKTEpUCTHKU COZIEpIKAHMS, PEKOMEHAYEMYIO
MOCJIEIOBAaTEIbHOCTh ~ M3YUEHUS] XUMHU C Y4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4EOHOro 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 1I€JIEH U3yueHUsl peaMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATENFHOM JEATETbHOCTH OOYYaromerocss Mo OCBOEHUIO
y4e0HOTO COJIepKaHUsI.

3HaHWEe XHUMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PEHUS
00yyJaromierocs, ero MpejCTaBICHUN O MaTepUaIbLHOM €IMHCTBE MHPA, BAXKHYIO
posib urpatorT GOpMUPYEMbIE XUMHUEW NPEACTaBICHUS O B3aUMOIIPEBPAIICHUIX
SHEPTUHA U 00 DBOJIONMU BEIIECTB B MPHUPOJE, O MYTAX PENICHUs riIo0aabHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHUTHS UEIOBEUECTBA — CBHIPhEBOM, IHEPIETHUCCKOM,
MUIIEBOM U SKOJIOTUYECKON O€301acCHOCTH, MPOOJIEM 3PaBOOXPAHECHHUSI.

N3yuyenune xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 001I1eH 1 (PyHKITMOHATIEHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpOBAHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIbHOW  Y4yeOHOW  JesITeNIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEJAOBATEICKUX YMEHHM, HEOOXOJMMBIX KakK B
MTOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TEITHHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIUICHUS, 3aKIa/JbIBa€T OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YUarOIINXCS;



Croco0CcTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTeCTBEHHO-
HAay4YHbIM 3HAHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
0o0pa3oBaHUE O0yYAOUTUXCSI.

JlanHbie HampaBlieHUS B OOYYCHHH XWMHH OOCCIEUYHBAIOTCS CHEIU(PUKON
COJCp)KaHUS  Y4eOHOTO  TIpeJAMeTa, KOTOPBIH  SIBISETCS  Iearorm4ecKu
aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKU XMMHUHU Ha OMpE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30oBaHUsI OPUCHTUPOBAH Ha
OCBOCHHE OOYYaIOIMMUCS CHUCTEMBl INEPBOHAYAIBHBIX MOHATHH XHMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAUYUMBIX TOHSITUN
OPraHUYeCKON XUMHUH.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk €€ mzyudeHuro. ColiepxkaHue CKIIAJbIBACTCS U3 CUCTEMBbI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATU O XUMHUYECKON
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYpPHO OpraHU30BaHbl 110 TPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

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

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

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3Y;

— TpEeACTaBICHUM 00 dICKTPOJUTHYECKON JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHWUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSAA (PYHKIMH OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEW MPAKTUYECKOrO NMPUMEHEHHUSI U TMOIYy4YECHUS
V3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEJCTABICHUS O XMMUYECKON COCTABIIAIONICH HAYyYHON KapTHUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUIO H
METOJIaM TO3HAaHUSI B Hayke. M3ydeHne XuMHM NPOUCXOJIUT C NPHUBICUCHUEM
3HAHWM W3 paHee W3YYCHHBIX Yy4YEeOHBIX NpeaMeToB: «OKpYKaOMMA MUDPY,
«buonorus. 5—7 knacce» U «Pu3nka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHHM TMPOUCXOAUT (POpPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUUYECKOU
JNEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3amadya ydeOHOro IpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XHUMHYCCKHX
3HAHUN — Ba)KHEUIIHUX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETUUECKHUX TOJOKCHHM,
JOCTYMHBIX O000OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAy4YHbIM METOJaM T[O3HAHUS TMPU H3YYEHUU BEIIECTB U
XUMUYECKUX peakinii, B GOPMUPOBAHUM U PA3BUTUHU MMO3HABATEIbHBIX YMEHUN U
UX T[PUMEHEHUH B Y4YEOHO-IIO3HABATEIIbHOW M Yy4eOHO-UCCIEeI0BATEIbCKON
JESTETPHOCTH, OCBOCHHMHM TIPAaBWJI OE30MaCHOTO OOpaIlleHWs C BEIIeCTBAMH B
ITIOBCETHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3Ha4YEHUE MPUOOPE TaKue e, KaK:

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

—  HampaBJICHHOCTh OOy4YeHUSs Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yYarommxcsi K CaMOCTOATEIbHOM MO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM
METO/IaM TO3HaHUS, (OPMHUPYIONTUM MOTHBAIIMIO W PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIOMIUX MPUOOPETEHUIO 00yYarOITUMUCS
OTbITa Pa3HOOOPA3HOM NESITEIHHOCTH, TMO3HAHUS M CAaMOMO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIMM), UMEIONIUX YHUBEpPCAIbHOE 3HAUEHUE IS
Pa3TUYHBIX BUIIOB ACSITEIBHOCTH;

— ¢opmupoBanue oO0mEeld (QyHKIUOHAIPHOM W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UYHCJE YMEHUW OOBACHITH U OICHUBATH SIBJICHUS
OKPY>KaloIllero MUpa, UCIOJIb3ys 3HAHUSI M OMbBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMUH, TPUMEHATh WX TPU pPEmIeHHH MpoOdjeM B TOBCETHEBHOW KU3HU U
TPYZIOBOM JESITEIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCA T'yMAaHUCTHYECKUX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XUMWYECKUX 3HAHUW I8 BBIPAOOTKH HKOJOTHYECKHU
1eaecoo0pa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B LEIAX
COXPAaHEHMS CBOETO 310POBbS U OKPYKAIOWIEW IPUPOIHOMN CPENBL;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCTIIMTAaHUIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(MiIs M HANpaBICHHOCTH AAJIbHEHIIIEro
0o0yueHus.

OO6miee YuCIO dYacoB, OTBEAEHHBIX IS W3YYEHUS XUMUU Ha YPOBHE
OCHOBHOT0 00111er0 00pa3zoBanusi, coctapisier 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHME OBYUYEHUA

8 KUIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMHUM B )KM3HH YEJIOBEKAa. XUMHUSA B CUCTEME HAYK.
Tena wm BemectBa. DU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BewecTB. [loHsTHE O MeTOAax MO3HAHMS B XUMHMH. UHCTbIE BEIIECTBA U CMECH.
CniocoOblI pa3eneHus: cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
anemeHTOB. [IpocThie U Cl0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢Gopmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOcCHUTENbHAas aTOMHas Macca.
OtHocuTenbHas MOJNEKyJIsipHas mMacca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHMCIAa CTPYKTYPHBIX €IUHUI BewmiecTBa. Pacué€rel mo ¢dopmynam
XUMHUYECKUX COETUHECHUN.

Du3nYeCcKue U XUMHUYECKUE SIBICHUS. XUMHUYECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX peaKuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEILICHHs], 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYA0H, NMpaBUiiaMu paboThl B 1abopaTopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTopHbIM 00OpPYJAOBaHUEM, U3YUEHUE U OIMHUCAHUE
bu3UYECKNX CBOWCTB OO0Opa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALUS BOJbI) U XMUMUYECKHX (FOPEHHE CBEUH, MPOKAITUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCIIOTOMN) SBJICHHM, HAOIIOACHUE U
OMKCaHUEe TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peaklHil (pasiiokeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHE T'MAPOKCUIA
menu (IT) mpu HarpeBanuu, B3auMoJiecTBHE kele3a ¢ pacTBopoM conu meau (II),
U3y4eHHE CIOCOOOB pa3/elieHus CMEceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBAHUE, AUCTHIIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKH OBaApEHHOU
COJM, HaOJIOJEHUE W  ONUCaHWE  pe3yJbTaTOB  IMPOBEJCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYII
(ILIapOCTEPKHEBBIX).

BaxHeilne npeacTaBUTEId HEOPraHMYECKUX BelecTB

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



MOJIYYeHHsS] KUCTopoAa B JabOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — aIoTponHast MOAU(PUKALIMS KUCIOPOIaA.

TernoBoil 3p(HEeKT XMMHYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakUuud. TOIUIMBO: yroib M METaH. 3arps3HEHue
BO3/yXa, YCWIEHHE NapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemiectBo. HaxoxkaeHuwe Bomopona B
npupoae, (U3MUYECKUE M XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHuns. Kucnorsl u conm.

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

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputelsib. PacTBophI.
HacelllieHHBIE M HEHACBHIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas [0Jis BELIECTBA B paCTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpOB B Ipuponae U B KU3HM 4YesioBeka. KpyroBopor Boasl B Ipupoae.
3arps3HeHne NpUpoAHbIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeaunenuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpa3yiomue  (OCHOBHBIE, KHUCIOTHbIe, aMOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. ®Dusnmyeckue U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lomydenune okCcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUM: IMIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknaTypa ocHoBaHMil. DPU3MYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne ocCHOBaHUM.

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

Comu. Homenknatypa coneil. @U3NYECKMe U XMUMHUYECKUE CBOMCTBA COJICH.
[Tonydenue coieil.

I'eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTAHUYECKUX COCTUHEHHM.

Xumuueckuit IKcnepumenm:

KAuE€CTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpoAa B BO3yX€e, MOTYyUYECHHE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HaOI0/IeHne
B3aMMOJICMCTBUS BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HMKHOBEHHUS U
IpeKpalieHusi ropeHust (moxkapa), O3HAKOMJIEHME C o00pas3lamMu OKCHUIOB U
OMHCAaHUWE MX CBOWCTB, MOJy4YeHHE, COOMpaHME, pPACNO3HABAaHUE U HU3yYEHUE
CBOMCTB BoJIOpoja (TopeHue), B3auMojeicTBUe Bojopoaa ¢ okcugom meau (1)
(BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEpUATIOB), HAOIIOJIEHHE OOpa31l0B BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pacTBOPEHHUSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEAEIEHHOU
MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalaMu
(HaTpyieM ©  KaJibleM) (BO3MOXHO  HCIIOJb30BaHUE BHUJIEOMATEpPUAIIOB),



UCCIIEJIOBaHME 00pa3lloB HEOPraHWYECKUX BELIECTB PA3JIMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKpPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHUCIOTHI,
KHCJIIOT C MeTajulaMH, PEaKUM¥ HEUTPAIM3ALNH, IIOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METajlla IPYyTMM M3 PacTBOpa COJIM, PEUICHUE
OKCIIEPUMEHTAJIBHBIX 3aJad 0 Teme «BaxHenmmue Kiacchl HEOPraHMYECKHX
COCIMHEHU).

Ilepuoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHUMHYECKHX
jnemeHTOB JI. U. MenaeneeBa. CtpoeHune aroMoB. XHMHYECKAsl CBA3b.
OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

IlepBple MONBITKM KiIacCHU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIbHbIE METAJLIbI,
raJIoTeHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEpHBIE OKCUIIBI
Y THUJIPOKCUJIBI.

Ilepnonnueckuii 3akoH. [Iepnoanueckas cucteMa XUMUYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KopoTkonepuonHas ©  JJIUHHOMepuoAHass  (OpMbI
[lepnognueckon cucrteMsl xumuueckux nemeHToB . . Menneneesa. Ileprnonsl
u rpynnbl. DHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTtpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK aTOMOB IMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnogmueckonn cucremel [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
AJIEMEHTA 10 ero noyoxkeHuto B [lepuonnueckoii cucreme 1. 1. Menaeneena.

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

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

Xumunueckass cBsi3b. KoBaneHTHast (HOJspHAass W HEMOJIApHAsl) CBSA3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccsl OKncaEHUS U BOCCTAaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHM KHUCJIOT M UIEJNOYEH, INPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHUMEPBI  OKHUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUSA).

Mesicnpeomemmuoie cea3u



Peannzanust MeXNpeAMETHBIX CBS3€M NMpHU W3YyUYEHUM XHMHU B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

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

@dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIIbI, PAJHUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKHUIN 3aps]l, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3NYECKUE BETUUYUHBI, €IUHHIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdhepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BelecTBo U XMMHYeCKasi peaKkius

[Iepnonmueckuit 3akoH. Ileproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTtpoeHue aroMoOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaaus, Kalablusid M HX
COCAVMHEHU B COOTBETCTBUM C TMOJIOKEHUEM »3IJIEMEHTOB B Ilepmoamueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

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

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEIHIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYECKUX
COCMHEHU, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMUIecKuX peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TeIuioBOMY 3G (deKTy, 1Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHUYECKHX IJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIMHU, TEPMOXUMHUYECKUE
ypaBHEHHSI.

[Tonsitue o ckopoctu xumMuueckor peakiuu. [lonsTe 00 00paTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusix. [IoHsTHEe 0 rOMOTE€HHBIX U TeTEepPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmuyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIGKTPOHHBIN  OanaHc
OKUCIIUTEIbHO-BOCCTAHOBUTEIHLHOMN peaKkIuu. CocraBieHue ypaBHECHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUIECKON TUCCOUMUALIMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katuonsl, annonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMH BUJIAMHU
XUMU4ecKoi cBsi3u. CteneHs aucconuanuu. CHUIbHbBIE U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu noHHoro oomMeHa. Y caoBusl MPOTEKaHUs PEAKIMi HOHHOTO OOMeHa,
IOJIHBIE W COKpPAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHMI W COJEd B CBET€ MNPEICTABICHUNA OO0 BJIEKTPOIUTUYECKOU
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB UM HEMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJIopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peaKkiuu
OT BO3JICUCTBUSl PA3NTMYHBIX (PAKTOPOB, HCCIECAOBAHHUE DJIEKTPOMPOBOIHOCTHU
pacTBOpOB BEUIECTB, MpoOLEecca AUCCOLMALMUA KHCIOT, WIEJIOYEeld H  COJIeH
(BO3MOXXKHO  MCMOJB30BAHME BUJEO MaTEpPHUANIOB), IMPOBEACHHE  OIMbBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKU  MPOTEKAHHMs  peakuMid  HOHHOTO  oOMeHa
(oOpazoBaHme oOcajgka, BBIJICIICHHE Ta3a, O0Opa30BaHWE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuyu pasiioKEeHHs, COCUHEHHs), pACIIO3HABAaHUE HEOPTaHUYECKUX
BELIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKUUHd Ha HOHBI, pEILICHUE
AKCINIEPUMEHTAIIBHBIX 33/1a4.

HeMeTaJiibl U MX COeIMHEHU S

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

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (uU3NYECKUEe CBOMCTBA
MIPOCTHIX BEHIECTB — KUCIOPOA U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOIa
U ceppl. Xumuyeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, (HU3HUECKUE U
XUMUYecKrue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, Qusnueckue U XHUMHYECKHE CBOMcCTBa (00mIMEe Kak
IPEICTaBUTENA Kjacca KHCIOT W crhenuuieckrne). XHWMHUYECKHE pPEaKIluu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJyYeHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit kucioThl. CoJM CEpHOM KUCIIOThI, KAYECTBEHHAs peaKIus Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPUPOAE. XHUMHUUYECKOE
3arpsi3HEHHE OKpYXKAloIel cpefpl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE IO/,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALCHUS.

OO6mrast xapaktepucTtuka 3J1eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHMS. A30T, PAaCHpPOCTPAHEHHUE B IPUPOJIE,
dbusnueckre U XuMHUeckue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
(du3rUecKre 1 XUMUYECKHUE CBOMCTBA, NOJyYeHHe U npuMeHeHue. Coiau aMMOoHus,
X (PU3HYECKUE U XMMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasi KHCIOTa, €€ MoJydyeHue, (Pu3MuecKue U XUMHUYECKUe
cBOMCTBa (00mME Kak TMPEACTABUTENsl Kiacca KUCIOT M cHenuduyeckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MMHEpaJIbHBIX
yn00peHnil. XuMUYecKoe 3arps3HeHUE OKPYIKaIOIIEeH Cpelibl COeMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAH, 3arps3HEHHE BO3AyXa, IMOYBBI W BOJoéMoOB). Docdop,
ajutoTpornabie Momudukanuu Gocdopa, puznyeckue M XUMUYECKHE CBOMCTBA.
Oxkcun dochopa (V) u dbocdhopnas kuciora, GUndecKkue 1 XUMUIECKUE CBOMCTBA,
nonyuenue. Mcnoas3oBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YIOOPEHUN.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCIEHUA.  YTJIEpOoJ,  aJUIOTPONHbIE
Moau(pUKalMM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. OKCUIbI yriiepoaa, ux
¢u3rueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHe MpOOJeMBbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a mno0anbHOrO TOTEIJICHUS KIMMAaTa, IMapHUKOBBIN
s dext. YronpHas KuciIoTa U €€ Coiu, UX (pU3ndecKkue U XMMUYECKHUe CBOMCTBA,
nojiiyueHue W mnpumeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayanbHbIE TOHATHA 00 OPraHUYECKUX BEUIECTBaX KaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yroiib, HPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKN Ba)KHBIX BEILIECTBAX: KHUPax, OeIKax, yrieBogax — U ux
poJii B KM3HM 4eEJOBEKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COEIMHEHUI.

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



CTEKJIO, IIEeMEHT, O0eTOH, *kene300eToH. [IpobreMbl 6e30macHOro MCMOJIb30BAHUS
CTPOUTEIBbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

U3yUYeHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHNE KAaYeCTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOIIIOJICHHUE MPU3HAKOB
UX TMPOTEKAHMsS], ONBITHL, OTpaXKalwliue (QU3NYECKHUEe M XHUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COCIWHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHME C O0Opa3uaMm XJOPUIOB (TajJOT€HHUIOB), O3HAKOMIICHHE C
oOpasmmamu  ceppl W €€ COCINMHCHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOCHHE TIpoliecca OOyriIuBaHUs caxapa Ioj ACHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3YYEHUE XHUMHYECKHX CBOMCTB
pa30aBI€HHON CEPHON KUCIOTHI, MPOBEIEHNE KAaUeCTBEHHOM peaKIuu Ha CyJibdat-
WOH W HaOJIOJeHWE TpHu3HaKa e€ MPOTeKaHWs, O3HAKOMJICHHWE C (HU3UYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX coeAUMHEHUH (BO3MOXXHO HCIIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOChHOPHBIX yI0OpEeHUH, ModyUyeHue,
cobupaHue, paclio3HaBaHME W M3y4YeHHWE CBONCTB aMMHaka, IPOBEICHUE
KAueCTBEHHBIX pPEakiuii Ha MOH aMMOHUS U (ochaT-uOH U U3YyUYECHHE MPU3HAKOB
VX MTPOTEKAHUsI, B3aMMOIEICTBUE KOHIEHTPUPOBAHHOW A30THOW KHCIIOTHI C MEABIO
(BO3MOKHO VCIIOJIb30BAHUE BUJIEOMATEPUATIOB), U3y4eHUE MOJIEIIeH
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHHUE, COOMpaHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEJICHUE KaueCTBEHHBIX pEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIMENH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHele HeMeTaJUIbl U UX COCTMHEHUS.

MeTaJibl U MX COeIMHEHU S

OO6mrast xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux TnonoxeHus B llepuomnueckon cucreMe XUMUYECKUX diiemeHToB . .
MenpaeneeBa u cTpoeHusi aToMOB. CTpoeHHE MeTajuioB. MeTaminyeckas CBsI3b U
METAUIMYECKAs  KPUCTAJUIMYECKAss  PEHmETKA.  DIEKTPOXUMUYECKHU Pl
HANPsHDKCHUN MeTauoB. Ou3nyeckne U XUMUYECKUe CBOWCTBAa MeTaiioB. OOmue
CrocoObl TMOMy4YeHus: MeTaioB. [loHSATHE O KOpPpO3uM METauioB, OCHOBHBIC
crocoObl 3auuThl UX OT Koppo3ud. CriaBbel (CTallb, YyTyH, AIOPAITIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie mMeTamipl: nonoxeHue B llepuognueckon cucrteMe XMMHYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXKJICHUE B MPHUPOJE.
duznyeckre ¥ XUMHUYECKUE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcumsl u



TUAPOKCUABI HATpusi W Kaius. [IpuMeHeHHe WIeNOYHbIX METaIOB M HX
COCJIMHEHUM.

[[lenouyno3eMenbHbIE METaJUIbl MAarHuii MW KalbLMA: IIOJIOKEHHE B
[lepnoanueckoit cucrteme xumudeckux sneMmeHToB . M. MenaeneeBa, crpoenue
MX aTOMOB, HaX0XJeHUE B Ipupoae. Pu3nueckne 1 XUMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxseiiive coeauHEHUs Kaiblus (OKCUJ, TUIPOKCHA, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TI0NI0)KeHUE B [lepronueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaxXOXJCHHE B Mpupoje. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaxXOXKICHHE B npupone. PuU3MUECKHE H
XHMHUYECKHE CBOMCTBA xene3a. OKcuabl, THAPOoKCcHUIbl U cou xene3a (1) u xenesa
(I1I), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHWE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJECUCTBHUS OKCHIA
KalblUd W HATpUs C BOJOM (BO3MOXKHO MCIOJIb30BAHME BHJIEOMATEPHAIIOB),
MCCJIEJOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCA TOPEHUS KeEe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajbliMs, aJIIOMUHUS, [IMHKA, Keje3a
(IT) u xxene3za (II1), meau (1), HabmrogeHNE W OMHMCaHKE MPOIIECCOB OKPAITUBAHUS
MJIaMEHU MOHAMU HaTpusl, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenne
METAJUIBI U KX COCTUHEHUS.

XUMHA U OKPYKAKIIa"A cpeaa

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

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

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJIMMEPHBIE
MaTepHuabl).

Mesicnpedmemnule ceazu



Peannzannst MeXNpeAMETHBIX CBS3€M NMpHU KM3yYEHUM XUMHU B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE TMOHSTHSA: HAyYHbIH (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KJIacCU(pUKALMS, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HU3MEPEHUE, MOJIeNb, SBJICHUE, MAPHUKOBBIM
3 deKT, TEXHOIOTUsI, MaTEPUAIIBI.

du3nkKa: MaTepusi, aToOM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIH],
U30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIa, 3JICKTPUYECKHN 3apsii, IPOBOJHUKH,
NOJIYIPOBOJHUKH,  JIUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOsSIHME BEIleCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILTUYECKAs
peméTKa, CruiaBbl, (PU3MUECKUE BEIMYUHBI, SIUHUIIBI MU3MEPEHHS, KOCMHYECKOE
POCTPAHCTBO, TIAHETHI, 3BE€3/b1, COJIHIIE.

buonorusi: dortocunrtes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATbHbBIE
yA00pEeHUsI, MUKPOJIEMEHThI, 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

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOUIETO
o0pa3oBaHMs JOCTUTAIOTCS B XO0JA€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATENIbHON AESATEIBHOCTA B COOTBETCTBHH C TPAJULIUOHHBIMH POCCHICKUMU
COIMOKYJIBTYPHBIMH M JYyXOBHO-HPAaBCTBEHHBIMH I[IEHHOCTSIMH, TMPUHSITHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMM TOBEICHHS U CIIOCOOCTBYIOT Mpoleccam
CaMOIMO3HAHUs, CAMOPA3BUTHUS U COLMAIM3AIUU O0YHArOITXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPAXarOT  TOTOBHOCTh  OOYyYarOIIMUXCSA
PYKOBOJICTBOBAThCA  CHCTEMON TMO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUUA H
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mIaTpUOTHYECKOTO BOCIIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAaydyHOMY HACIEIUI0, TMOHUMAHUSI 3HAUYCHHUS XUMHUUYECKOM HayKu B >KU3HU
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW WH(MOpMarumen o
NEPEAOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS:

IPEICTAaBICHUS O COLMAIBHBIX HOpPMax M MpaBUaX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EOHOMCCIEAOBATENbCKOM, TBOPYECKOM W JAPYrux  BHUAAX
NEeSATENbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUM Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJ]ay, BBIOTHEHUA XUMHYECKHUX
9KCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX ITPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B IIpoLlecce€ OSTOM yuyeOHOW NeATeIbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHE U IMIOCTYIIKM CBOMX TOBAapHIIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKNE MPEJICTABICHNS O BEIIECTBE M XMMHUYECKOW pPEAKLUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTAaBJISIOLINE
OCHOBY JJI MMOHUMaHUS CYIIHOCTH HAy4YHOW KapTHUHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 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 HAONIOAAeMBIX MPOLIECCOB U SBIICHUH,
M03HABATENbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl € Y4YEOHBIMM TEKCTAMH, CIPABOYHOU



JUTEPATYPOr, JIOCTYNHBIMU TEXHUYECKHUMH CpEJCTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHI0O M TO3HAHWIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIENOBATEIbCKON
NeSITETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHCUIILIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU >KWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370POBBIN 00pa3 *KWU3HHU, OCO3HAHWE TOCIEJICTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOMIs1, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] MpaBuid 0€30MacHOCTH Tpu  OOpalleHun ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U peaJbHON KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUYEeHHIO TTpodeccuil U Tpyia pa3InyHOTO POJa,
YBAKEHHE K TPYyAy M pe3yjibTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TIIPUMEHEHHUSI TPEAMETHBIX 3HAHUM 10 XHUMHH, OCO3HAHHBIA BBIOOD
WHJVMBUAYabHOU TPAECKTOPUHU MPOJIOKEHUsT 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(hecCUOHATBHOM Cpe/Ie;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11eJIECO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMAaHUE LIEHHOCTH 3J0POBOr0 U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
npaBuJl 0€30MACHOTO MOBEJICHUSI PU pabOTeE C BEIIECTBAMU, & TAKKE B CUTYaLIUSIX,
YIPOKAIOIIKNX 3I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJy4aeMbI€ MPU U3YYCHUU XUMHH, IS
pelIeHus 3a1a4, CBA3aHHbIX C OKPY>Kalollled MPUPOIHON CPENOM, AJIsl TOBBIIECHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJbTYphl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJEM U MyTeH MX pPEIIeHUsT MOCPEACTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOLIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
IPUHITAI, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEeIMETOB (OPMHUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHMHE MHpA, U YHUBEpCaJIbHbIe yueOHbIE NeUCTBUS (I103HABATEIIbHbIE,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpble obOecrneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIEHHUIO YYEOHOMU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jijoruyeckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI TPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICI XUMHUYECKUX TMOHSATUU (BBIACIATH WX XapaKTEpHbIC
NpPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTMMU MOHSTUSMU), UCHOJIb30BAThH
MOHSATHS 1711 OOBSICHEHUS OTJIEIbHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKALMM XUMUYECKUX BEIIECTB U XUMHUYECKHX PEAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CIIECTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCAYKTUBHbBIC, IO aHAJIOTHUH),
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TMPUMEHSTh B IIpPOIlECCe TMO3HAHUS TOHATUS (MPEeaMETHbIE U
MeTanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJEMEHTa), XMMHUYeckas ¢opMyna W ypaBHEHUE
XUMUYECKON PEeaKIuu — MPU PEIICHUH Y4eOHO-TTO3HABATENbHBIX 3aj1a4, ¢ YUETOM
ATUX MOJIENbHBIX TPEJICTABICHUN BBISIBIATH U XapaKTePU30BATh CYIIECTBEHHbBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIIUMH,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBJIICHUSIX.

Ba3oBnle ucciieqoBarejbLCKHe 1eHCTBUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAdyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

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

Pabora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH U HWHTEPHPETUPOBATH HHGOPMAIUIO
pa3IMUHBIX BUJIOB U (OPM MIPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOIO COJEpKaHHUs, CIPABOYHbBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH IMPOTHBOPECUYMUBYIO U
HEJ0CTOBEPHYIO HH(POPMAIIHIO;



yMEHUE TPUMEHSATh pa3Iu4yHble METOJbl U 3alpOChl MPU MOUCKE U O0TOOpe
uH(pOpMaIlMd 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 [IOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIBHYIO (JOpMY MpeCcTaBICHUs HHOPMALIK U
WUTIOCTPUPOBATh PpEIIAeMbIe 337a4d HECIOKHBIMU CXEMaMH, JuarpammaMu,
apyrumu popmamu rpad)vku 1 MX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh U AaHAJIU3UpPOBaThb B IIpoliecce Y4YeOHOH W
UCCJIeIOBATEILCKON JEATEIHbHOCTH WH(OPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBbCKOr0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAIOUIEH IPUPOIHON
Cpenbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIe YUeOHbIe N1eiCTBHA:

YyMEHHUSI 3ajJlaBaTh BOINPOCHI (B XoJe jauasora W (WiIM) JUCKYCCHUM) TIO
CyliecTBy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEATI0KEHHON 3a/1auu;

YMEHUSI  NPEJCTaBIATh  NOJYyYEHHbIE  pe3yJbTaTbl  IO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (1ab0paTOpHOTO OMbITa,
1ab0opaToOpHOI pabOTHI IO UCCIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBATEIbCKOM  ACSATENBHOCTH MPU  PELIECHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIaCOBaHUS
no3uiui (00cyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCHCTBUM, OINpEICICHUEe KPUTEPUEB [0 OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryisiTuBHBIE YHMBeEpCcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHUE CAaMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBJISITh, KOHTPOJIMPOBATH M NMPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesTEeNbHOCTD, BIOUpATh Hanbosee 3PpPeKkTuBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
NO3HABATENBHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJSATh WIM KOPPEKTUPOBATH
MPEIJIOKEHHBI QITOPUTM  JEUCTBUUA NPU BBINOJHEHUN 33JaHUM C YUYETOM
IOJTyYEHUS] HOBBIX 3HAHUU 00 M3yuyaeMbIX OOBEKTaX — BEIECTBAaX M PEaKIMsIX,
OIICHMBATh COOTBETCTBUE IOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJIaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOM pabodeil mporpaMMoHu,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI



nercTBul, crnenuduuecKkue A IpeAMeTHOH o0nacth  «XUMHUS», BHUIBI
NEATeIbHOCTH 1O  TOJYYEHWI0 HOBOIO  3HaHMs, €ro HHTEpIpeTalny,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xony oOyuenus B 8 kiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBATh CMBICII OCHOBHBIX XMMHYECKHUX MOHSATUW: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(olHOpOIHAST M HEOJAHOPOHAs), BaIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHN, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHB
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCAMHEHUSI, PEaKIUU Pa3JIOKEHUS, PEaKIUU 3aMEUICHUs, pPeaKuu
o0MeHa, PK30- ¥ SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOH A((EKT peakinm,
SAIpO aToOMa, HJIEKTPOHHBIN CIIOM aroma, aToMHas OpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAs CBSI3b,
WOHHAs CBsI3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBas JOJs BEIIECTBa
(mpolLleHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TOHITHUH H
MPUMEHSTH 3TH OHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLCHHUII;

* HCIOJB30BaTh XUMHUYECKYIO) CHUMBOJIMKY [IJII COCTaBJieHUS (opMyi
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OMNpENENsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpEAeIEHHOMY KJIAcCy COEIUHEHUM To
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBath cmbica [lepuogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE MEPUOANYECKONM 3aBUCUMOCTU CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONWCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy Ilepuoamdeckoit
CUCTEMbl XHMHMYECKHX DJJIEMEHTOB: pa3auyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «nobounad noarpynna (b-rpynmna)», maneie u
OOJbIIIME TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPHIE HMEIOTCA B
tabaune «llepmomuueckas cucTtemMa XuMHYeckux siaemeHToB J[. H.
MeHnpneneeBay € UYHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij spa, 00Iee YUClIo dJIEKTPOHOB
U pacnpeesiCHUe UX M0 dJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIUH
BEIIECTB, M0 TEIUIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

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

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYHO MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 10 (dopmye
COEAMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON PEaKInu;

MIPUMEHSITH OCHOBHBIC OIEpAIMM MBICITUTEIBHON JNEATeIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTU3aluIo, KiIacCUu(UKaIHio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHMHUYECKHX PEAKLUHM, €eCTECTBEHHO-HAYyYHbIE METO/bI
NO3HAaHUA — HAONIOJEHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJibHBIA U MBICJICHHBIN);

CIEIOBATh  MpaBWjaM  MOJIb30BAaHUS ~ XUMHYECKOWM  TOCYAOM U
7abopaTopHbIM 000pYy/IOBaHHEM, a TAaKXKe TMpaBHJIaM OOpalIeHHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITOJHEHUIO
Ja00paTOPHBIX XUMHYECKUX ONBITOB IO TIOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C ONMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XHUMHUYECKHE  SKCIHEPUMEHTHl MO
pPacro3HaBaHHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIBIO HHAUKATOPOB
(;makmyc, heHondTanert, METUIIOPAHXK U APYTHE).

K koHiry oOyueHust B 9 kiacce npeMeTHbIC pe3yJIbTaThl HA 0230BOM ypPOBHE
JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKUX IIOHATHUN: XWMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHB
OKHUCJIEHUS, XUMUYECKas pPEeaKUusl, XUMUYECKasl CBA3b, TEIIOBOU 3(P(PEKT
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  IJICKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALNA, PEAKLHUH HOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEeoOpaTUMbIE pEaKlUM, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PpEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
ajuiotTponusi, am(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBAJEHTHAs, MOHHAs,
METAJUIMYECKAsi), KPUCTAUIMYECKAsT pEHIETKa, KOPpO3Usl METaJIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peaKUuH, TMpeaebHO JOMyCTHMas
koHueHntpanus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHUH U
MPUMEHSITh 3TU OHSATHUS MPU ONMMCAHUM BELIECTB U UX MPEBPAILICHHUII;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHUS (HOPMYT
BEIIECCTB U YPABHEHUN XUMUUYECKUX PEAKIIUM;

ONPEACIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XMMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX paA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTb BEUIECTB K
onpeAenéHHOMY KIJIacCy COEIUHEHHH 1o ¢opMylaM, BHJ XUMHUYECKOU
CBsI3U (KOBAJEHTHAs, WOHHAs, METaJUIMYEeCKas) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA MO0 XUMHUYECKOU (opmyJie, XapakTep Cpenbl B
BOJHBIX PACTBOpPAX HEOPTraHWYECKUX COCIMHEHHM, TUI KPUCTALITUYECKON
PELIETKN KOHKPETHOTO BELIECTBA;

packpeiBath cmbica llepmogmueckoro 3akona J[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabmnunyio Gopmy Ilepuoanueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noArpynna (A-rpynma)» U «modoyHas
noarpynna (b-rpynna)», manbsie u OOJblIME MEPUOIBI, COOTHOCUTH
0003HaUYEeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuie, cC
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, o0OIlee 4YUCIO DIEKTPOHOB U
pacmpeneseHie WX IO JJICKTPOHHBIM  CJIOSIM), OOBICHATH 0OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COEIMHEHHI B
npeaenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMUYECKUE peakuud (10 YUCIy U COCTaBy YYAcCTBYIOLIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHHUIO CTENeHEW OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME W creuuuueckue XUMHYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEILECTB, MOATBEPXKIAs OMNUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
HIeJI0Ye U COJIeH, MOJHBIE U COKpaIllEHHbIE YPaBHEHUS pEeaKIMii HOHHOTO



oOMEHa, ypaBHEHHUs peaKlHil, TOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBS3HM MEXK/Ty BEIICCTBAMH PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIIBHBIX  PEaKITUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ATHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALIEHUNH B pa3IUYHBIX
YCIIOBHSIX;

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

coOmoaTh  MpaBWIa  IMOJB30BAaHMS ~ XHUMHYECKOM  TOCYIOM |
7abopaTOpHBIM  00OpYJOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIWH, TOATBEPKIAMOIIMNEC  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IMyTEM XJIOPHUA-, OPOMHUI-,
uonun-, kapbonat-, ¢ocdar-, cuwiIMKaT-, Cyiabhar-, TUIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlX MBICTUTEIIBHON JEATeTLHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTHU3aIluI0, BBIIBICHUC
NPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsi M3Y4YEHHUs CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUi, eCTeCTBCHHO-HAyYHBIE METOABbI IO3HAHUS —
HAOJIFOICHNE, M3MEpPEHHe, MOJCIMPOBAHNE, SKCICPUMEHT (peajbHBIM W
MBICJICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO yacos DIIeKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontponbusre | TIpakTaueckue (uu¢posbie)
/| ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nea 1. IleppoHavyanbHbIe XUMHYECKHE NOHATHS
Xumusi — BaxkHast 00J1acTh
L1 €CTECTBO3HAHUSA U 5 5 bu6mmoreka [{OK
' IPAKTHYECKOMN https://m.edsoo.ru/7f41837¢
NESITEIbHOCTH YeJIOBEKa
12 BerectBa 1 xumMuueckue 15 | Bbu6mmoreka [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Paspnen 2. BaxkHeilumne npeacTaBuTe/ M HEOPraHMYECKUX BeELeCTB
21 Bosnyx. Kucnopon. 6 bubnuoreka [IOK
' [TousTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢c
)9 Bonopoa. Ilonsitue o g 1 bu6mmoreka [IOK
' KHUCIIOTaX U COJAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 5 | | bu6mmoreka [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCCBI
2.4 HEOPTaHUYECKUX 11 1 1 bubmorexa HOK
' p . https://m.edsoo.ru/7f41837¢
COCTMHEHU I
Uroro no pazaeny 30




Paznen 3. Ilepnoanueckuii 3axon u [lepuoguveckas cucreMa xumnideckux 31emMeHToB /. U. MenaeseeBa.

CTpoeHne aToOMOB. XUMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE pe€aknuu

[lepuonuueckuii 3aK0H U
[Tepuoaundeckas cucteMa
3.1 XUMHYECKHUX 3JIeMEHTOB /JI. 7
U. Menpneneesa. Ctpoenue
aroma

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41837¢

Xumudeckas CBs3b.

19 OKUCIUTENbHO- g ) bubnuoreka [JOK
' BOCCTaHOBHUTEJILHBIE https://m.edsoo.ru/7f41837¢c
peakuuu
bu6mmoreka [IOK
n 15
TOTO O pasaey https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB 63 5 5
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9 KVIACC

KoaudecTBO 9acoB

DJIeKTPOHHbIE
Ne HaunmenoBanue pasaenoB Kourponsnbie | TIpakTaaeckme (uudposrie)
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. BenmecTBO 1 XUMHYECKHE PeaKIIUN
[ToBTOpeHnue n yriyoneHue
1.1 3HAHWI OCHOBHEIX Pa3JIclIOB 5 1 bubmmorera [JOK
' pasl https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
' XUMUYECKHUX PEAKLUN https://m.edsoo.ru/7f41a636
DIIEKTPOUTHYECKAs
1.3 Hcconuanys. XMMHYSCKHUE 8 1 1 bubmorera [TOK
' A HHATHA. https://m.edsoo.ru/7f41a636
peaklMu B pacTBOpax
Wroro no pazaeny 17
Paznen 2. Hemerasuuibl U MX coeIMHEHMSI
OO61as xapakTepucTHKa
bu6mmoreka [IOK
2.1 XUMHYECKHUX DJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIHA-rpynmel. ["anorenst
OO61as xapakTepuCcTHKa
59 XHMHYCCKHX IJICMCHTOB 6 bubmnoreka [IOK
' VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCIUHCHHS
OOmas xapakTepuCTHKa
p p bu6nmoreka [JOK
2.3 XHUMHYCCKHX 3JICMEHTOB 7 1

VA-rpynnsl. A3ot, pocdop

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




H UX COCAUHCHUA

OO6mras xapakTepucTuka

54 XAMUYECKHUX 3JIEMEHTOB 2 bu6mmoreka [IOK
' IVA-rpynnsel. Yrnepoa u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCITUHEHUS
Wroro no pazneny 25
Pasznea 3. Merasiibl M UX COeTHHEHH S
. bubnuorexa [JOK
31 Obmue cBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
19 Baxxneriye MeTamibl U UX 16 bu6mmoreka [IOK
' COCMHEHHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Paznen 4. Xumus u okpykamomas cpeiaa
41 BemectBa u maTepuansl B 3 bu6nmoreka [JOK
' JKU3HU YE€JI0BEKA https://m.edsoo.ru/7f41a636
Nroro no pazaeny 3
Pe3epBHOE Bpems 3 bubmmorera [TOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Koun4yecTBO 4yacoB DIeKTPOHHBIE
Ne
n/ Tema ypoka Bcer KonTpoabHbI IIpakTuyeckn | Jlara usydeHus uHppoBLIe
o0pa3oBaTte/ibHbIE
n 0 e padoThl e padoThl
pecypchl
[Ipenmer xumuu. Pons
XUMUH B KU3HU bubmuoreka [{OK
1 https://m.edsoo.ru/67d3669
yenoBeka. Tena u . PS://m.eCs00.1u https://m.edsoo.ru/ff0d210c
BEIICCTBA
[Tonstre o MeTomax | bubnuorexa [JOK
MO3HAHUS B XUMHUH https://m.edsoo.ru/9d4fa930 | https://m.edsoo.ru/ff0d227e
[TpaxTnueckast paborta Ne
1 «ITpaBuna paboTsI B
6 N
J1a00paTOpUM U MPUEMBI 1 https://m.edsoo.ru/c53a7ch bubmuotexa [JOK
oOpaleHus ¢ ) https://m.edsoo.ru/ff0d23dc
1abopaTopHBIM
000pyTOBaHUEM
YucTsle BelecTsa U
cmecu. CriocoObl 1 buomorexa [OK
] . https://m.eds00.ru/c868fc09 | https://m.edsoo.ru/ff0d26ca
paszzieneHus cmecei
[IpakTuueckas padbora Ne
2 «Paznenenue cmeceit | bu6mmorexa [JOK
(Ha mMpUMepe OYMCTKHU https://m.edsoo.ru/44f6b38a | https://m.edsoo.ru/ff0d28c8
MOBAPEHHOM COMN)»
ATOMBI 1 MOJICKYJTBI 1 bubmoreia HOK
Y https://m.edsoo.ru/dfd2alc9 | https://m.edsoo.ru/ff0d2a6¢c




XUMHYECKHUE DIIEMEHTHI.

7 3Haku (CUMBOJIBI) bubmmorexa [IOK
https://m.edsoo.ru/1fa66dd4 | https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX DJIEMEHTOB
[IpocTble U CloXKHBIE ) bu6nuorexa [IOK
8 BEILIECTBA 161ttps.//m.edsoo.ru/05f6054 https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOTIE oe
9 TOMHO-MOTCKYIAPH https://m.edsoo.ru/80850ac bromorexa [OK
YUEHUE b https://m.edsoo.ru/ff0d2d50
3aK0OH TOCTOSIHCTBA
COCTaBa BEIIECTB.
10 Xumuueckas hopmysia bubmmorexa [IOK
Py https://m.edsoo.ru/fb0519fd | https://m.edsoo.ru/ff0d2eae
BanentHocTs aTOMOB
XUMHUYECKHUX DJIEMEHTOB
OTHOCHUTENbHAS aTOMHAs Eub 10K
nonIMoTexa
11 .0 https://m.edsoo.ru/6a92e09
Macca. OTHOCUTEbHAS ps://m.edsoo.ru/6a92e hitps://m.edsoo.ru/f0d323c
MOJIEKYJIsIpHasl Macca c
Maccosas 1o BuG 10K
uOIMoTeKa
12 https://m.eds00.ru/0605291
XUMHUYECKOTO AJIeMEHTa B ps://m.edsoo.ru. hitps://m.edsoo ru/f0d350c
COCTMHEHUHT 0
KonuuectBo BemiecTna. bubmuorexa [JOK
1 https://m. .ru/d491
3 Mouns. Monsipaas macca ) ps://m.edsoo.rw/d49177¢ https://m.edsoo.ru/ff0d5230
duznueckue u BuG 110K
noIMoTeKa
14 : https://m.edsoo.ru/a283785
XUMHUYECKUE SBICHUS ps://m.edsoo.ru/a httos://m.edsoo.rw/fl0d3 Tfa
XuUMUYeCKask peaKius 6 :
15 [Tpu3Haku U ycaoBust bubnuorexa [IOK

MMPOTCKAHUA XUMHUYCCKUX

https://m.edsoo.ru/662d421

https://m.edsoo.ru/ff0d3al6




peakuui

3aKOH COXpaHEHHUs

bubmnoreka LIOK

16 CIIECTB.
Macehl Beteets https://m.edsoo.ru/cf1bfc28 | https://m.edsoo.ru/ff0d3b88
XUMUYECKUE YpaBHEHUS
Beruucnenus
KOJIMYECTBA, MACChI
17 BELLECTEA 11O bu6mmorexa [JOK
B https:/m.edsoo.ru/f6r51128 |  hitps:/m.edsoo.rw/f0d5708
YPaBHEHUSM XUMHYECKHUX
peakiuin
Knaccudukanus
XUMHYECKHX PEaKIUi Bu6 LIOK
nOIIMOTEeKA

18 (coenuHeHwsl, https://m.edsoo.ru/40d8836 hitos://m.edsoo ru/f0d 334
pa3oKeHus, 3aMEIICHuUs, 5
obmeHa)

M. B. JlomoHOCOB —

19 YIEHBIA-IHITUKIIOTIETUCT. bu6mmorexa [JOK
O60061enHue u https://m.edsoo.ru/3b8b3cf3 | https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3allusl 3HAaHHH
KonTponbrast padota Nel Eub 10K

noIMOTEeKA

20 B https://m.edsoo.ru/e2110a4
1o TeMe «Betiectsa 1 pS://m.edsoo.ru/e a https://m.edsoo.ru/ff0d4290
XUMHYCCKUE PEAKIIHID) 4
Bo3nyx — cmecsh ra3os.

21 CocraB Bo3yxa. bubnmnoreka [JOK
Kucnopox — snemeHT u https://m.edsoo.ru/9fadbaSc | https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
PusnyecKue u

2 XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/6e87c00 bubmuoreka [{OK

KHCIIOpoJia (peakuu
OKHUCIICHUSI, TOPEHUE).

6

https://m.edsoo.ru/ff0d4614




IMoustne 06 oxkcumax

CriocoObl TTosTydeHust
KHCJIOpO/ia B

bu6mmoreka [IOK

23 1a00paTOPHUH U https://m.edsoo.ru/db68914 httos://m.edsoo.ra/f0d49 7
MPOMBINIJICHHOCTH. 0
IIpumeHeHue kucnopoaa
Tennooii a3 dexr
XUMHYECKOHN peakinu,
HOTATHE © bu6nuoreka [JOK

24 TEPMOXUMHUECKOM https://m.edsoo.ru/7ab6360 httos://m.edsoo.ra/F0d4 790
YPaBHEHUH, K30- U 2 :
SHIOTEPMUYECKUX
peaxmmax
Tomnuso (HedTh, yrons u
MeTaH). 3arps3HeHUe ) bubnunoreka IIOK

25 BOBIYXa, CTIOCOGHL €r0 ilttps.//m.edsoo.ru/e84a494 https://m_edsoo.ru/ff0d4cda
NPEJOTBPALICHHS
[TpakTrueckas padota Ne

26 3 no Tteme «llomyuenue u https://m.edsoo.ru/109ad 1 e bu6nuorexa [IOK
coOupaHue KICIOpoaa, . https://m.edsoo.ru/ff0d4ae2
U3yUYeHHE €ro CBOHCTBY»
Bonopoa — snemeHT u

27 MPOCTOE BEIIECTBO. bubmorexa [OK

https://m.edsoo.ru/48f1ba34 | https://m.edsoo.ru/ff0d4dd0

Haxoxnenue B mpupose
Ou3nvecKue u

)% XHMUYECKHE CBOMCTBA bu6mmorexa [JOK
Bojopoaa. [Ipumenenue https://m.edsoo.ru/bd383bfc | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJa

29 [ToHsiTHE O KHUCIIOTAX U bu6mmorexa [JOK




COJIAX

https://m.edsoo.ru/113a5ce
d

https://m.edsoo.ru/ff0d50d2

Crioco06bI osTydeHust

bu6mmoreka [IOK

30 https://m.edsoo.ru/5¢c674
BOJIOpOJIa B TaOOpaTopuu d PS-//INLEES00.T L0 ca https://m.edsoo.ru/ff0d4dd0
[TpakTnueckast paborta Ne
4 I1
31 1o reMme «Ilomyyenue u https://m.edsoo.ru/dd0530c bubnuorexa [IOK
cobupaHue Boaopoaa, ) https://m.edsoo.ru/ff0d4{42
W3YYEHHE €ro CBOMCTBY
MousipHblit 00BEM razos. bubnuorexa [IOK
32 https://m.edsoo.ru/ee945b1
3akoH ABoraapo ) ps://im.edsoo.rwee https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béma,
KOJIMYECTBA BEIIECTBA
33 rasa 1o ero M3BeCTHOM bubmmorexa [JOK
Y https://m.edsoo.ru/f6¢12572 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
WU 00BEMY
Brruncnenus 00pEMoB
ra3oB M0 YPaBHEHUIO Eub 10K
noIMOTEeKA
4 https://m. .
3 peakiuu Ha"OCHOBe ttps://m.edsoo.ru/86766d8 hitos://m.edsoo ru/f0dS708
3aKOHa OOBEMHBIX 0
OTHOLLIEHUH Ta30B
Pu3nYECKUE U
35 XUMHUYECKHE CBOMCTBA bubmmorexa [IOK
o https://m.edsoo.ru/e79f3551 | https://m.edsoo.ru/ff0d587a
BOJIBI
CocTtaB OCHOBaHUH. Eu6 OK
36 [Tonsitre 06 https://m.eds0o.ru/993b3b2 nonworexa 11

WHJIUKaTOpax

b

https://m.edsoo.ru/ff0d59e2




Boga xak pactBoputens.
Haceimennsie u

37 HEHACHIIIICHHEIC bu6mmoreka [JOK
pacTBopbl. MaccoBast https://m.edsoo.ru/d974e78f | https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B
pacTBope
ITpakTnueckas padora Ne
5 mo teme
«ITpurorosienune BuG 10K
nOIMOTEeKA
https://m. . lae2
38 paCTBop(iB c ) ) ttps://m.edsoo.ru/d781ae hitps://m.edsoo ru/f0dSeba
onpeaeaEHHON MacCOBOM 2
JIoJiel pacTBOPEHHOTO
BEIIECTBA»
KonTponbnas padota Ne2 Eub 10K
nOIMOTEeKA
39 K . https://m.edsoo.ru/e434768
110 TEME (RHCITOPO pS://m.edsoo.ru/e https://m.edsoo.ru/f0d6342
Bonopoa. Boga» 8
OKcHABI: COCTAB,
40 KnaccuduKam bubnmnoreka [JOK
HIL https://m.edsoo.ru/15d2b9fc | https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
ITonyuenue u
XHMHUYECKHUE CBOMCTBA bubmuoreka [{OK
41 https://m. .ru/42a744
KHCJIOTHBIX, OCHOBHBIX U b ps://m.edsoo.ru/42a7440 https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIOB
OcHOBaHHUS: COCTaB, Eub 110K
nbnmoTexa
42 KIaccuduKaus, https://m.eds00.ru/99d0796 httos://m.edsoo.ra/f0d67ca
HOMEHKJIaTypa 9
[Tonyuenue u
. bubnuorexa [JOK
43 XUMHUYECKHE CBOMCTBA

OCHOBaHUHN

https://m.edsoo.ru/e59803fd

https://m.edsoo.ru/ff0d67ca




Kucnotsl: cocras,

bubmuoreka [{OK
https://m. .
44 KIacCUpUKaIus, ps://m.edsoo.ru/0a6da37 httos:/m. edsoo. r/ff0dfee?
HOMEHKJIaTypa 3 .
[Tonyuenue u
45 XUMHUYECKHUE CBOMCTBA bubmmorexa HOK
https://m.edsoo.ru/8f1724fa | https://m.edsoo.ru/ff0dfee2
KHCJIOT
Conu (cpenuue):
HOMeH(KJIi)aT a )cnoco61>1 Bupmiorexa [JOK
46 yba, https://m.eds00.rw/39665b8 |  https:/m.edsoo.ru/00ad947
MOJTYYCHHUSI, XUMUYCCKUE ) 4
CBOICTBa -
[TpakTnueckast paborta Ne
6. Pemenue
AKCIEPUMEHTAIBHBIX bu6mmorexa [JOK
47 https://m.edsoo.ru/00ad9b7
SAIAT IO TeMe https://m.edsoo.ru/c3f7bd41 PS./N.eC800.IU~0d
«OCHOBHBIE KJIaCCHI c
HEOPTraHUYECKUX
COCTUHEHUI
I'eHeTHYeCKas CBI3b
bu6mmorexa [JOK
48 MOIIY Tutaccamu https://m.edsoo.ru/00ad9a5
HEOPraHUYECKUX https://m.edsoo.ru/ca7fb1d9 0 T '
COCIMHCHUI =
bu6mmorexa [JOK
0000111
49 OPMIEHHC 1 . https://m.edsoo.ru/36d6d37 https://m.edsoo.ru/00ad9cb
CHCTEMaTH3aLA 3HAHUI 4 5
KonTponbhas padota Ne3
" bubmuoreka [JOK
50 1o Teme "OCHOBHbIC https://m.edsoo.ru/00ad9el
KJIACChI HEOPTAHHMYECKHUX https://m.edsoo.ru/14ad7193 . — ]
coeMHeHui" N
51 [TepBbie mOMBITKI bubmmoreka [JOK




KIaccupuKanuu
XUMUYECKUX JJIEMEHTOB.
ITonsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB

https://m.edsoo.ru/cee4d3de

https://m.edsoo.ru/00ad9ffa

[lepuoanueckuii 3aKOH U
[Iepuoanueckas cucrema

bu6moreka [IOK

52 https://m.edsoo.ru/81d56a8 https://m.edsoo.ru/00ada52
XUMHUYCCKUX DJICMCHTOB 3 .
. . Menneneena B
8 (T E— bu6mmorexa [JOK
53 P > TPYTHIEL, https://m.edsoo.ru/76b08al | https://m.edsoo.ru/00ada52
MOATPYIIIBI
4 c
CrpoeHue aToOMOB. bubnmoreka [JOK
54 CocTtaB aTOMHBIX S7ED. https://m.edsoo.ru/b3bfaclb https://m.edsoo.ru/00ada34
H3otormbl 2
CrpoeHue 31eKTPOHHBIX
000JI0YeK aTOMOB
bu6mmoreka [JOK
55 DJICMEHTOB https://m.edsoo.ru/00ada6b
[Teproanueckoi https://m.edsoo.ru/01bla6ff . S ]
cucremsl J]. U. -
MenaeneeBa
XapakTepucTruka
XHUMHYECKOIr'0 JIEMEHTa bu6mmorexa [JOK
56 10 €T0 nonoxce}vm}o B https://m.edsoo.ru/e609efdd https://m.edsoo.ru/00ada82
[Teproanueckoii cucreme 4
J1. 1. MenaeneeBa
3HadeHue
[Tepuoanueckoro 3akoHa bubmmorexa LHOK
57 proa https://m.edsoo.ru/00ada96

JUIsl pa3BUTHS HAYKHU U
npaktuku. . U.

https://m.edsoo.ru/4de7a8cc

€




MenneneeB — y4€HBbIN,
NeAaror ¥ rpakJJaHuH

Pe3epBHbIil ypOK.
O000111eHIE U

bu6mmorexa [JOK

58 CUCTeMaTH3allusl 3HaAaHU / https://m.edsoo.ru/00adb33
Bceepocculickas c
npoBepouHas paboTa
Kontponbnas padota No4
o reme «CTpoeHue bubmmorexa [JOK
59 aToMa. XuMu4ecKas https://m.edsoo.ru/00adb48
cBs13b» / Beepoccuiickas 6
npoBepouHas paboTa
DIEeKTpOOTPULIATEIBHOCT bubnmoreka [JOK
60 b aTOMOB XHMHUYCCKUX https://m.edsoo.ru/86e98d3 https://m.edsoo.ru/00adaab
3JIEMEHTOB 5 8
bu6mmoreka [IOK
61 Hormas xiiriecias https://m.edsoo.ru/00adac3
CBSI3b https://m.edsoo.ru/9fc4abla 4
KoBasienTHas nonspHas bubmorexa OK
62 https://m.edsoo.ru/a92eba’7 https://m.edsoo.ru/00adaab
XHUMHYECKAs CBS3b 5 8
KoBanenTtHast bu6mmoreka [IOK
63 HETOJISIpHAst XUMHYECKast https://m.edsoo.ru/c429dbc https://m.edsoo.ru/00adaab
CBSI3b 0 8
bu6mmoreka [JOK
64 CrerneHb OKUCICHHS https://m.edsoo.ru/c36£F169 l;ttps://m.edsoo.m/OOadan
65 OKHCIUTEIBHO- bu6mmorexa [JOK
BOCCTaHOBUTEJIbHbBIE https://m.edsoo.ru/615375d | https://m.edsoo.ru/00adb07




peakiuuu a 6
OKICIITEM 1 bubmuoreka [JOK
66 1 https://m.edsoo.ru/ddadbed https://m.eds00.ru/00adb07
BOCCTAHOBHTEIIH
b 6
Pe3epBHbIit ypoK.
O0600meHue n
. bu6mmorexa [JOK
67 CHCTEMATHSAMHA SHAHWH 1 https://m.edsoo.ru/00ad9cb
o TeMe «CTpocHue https://m.edsoo.ru/e1a689¢a 5 B ]
aTromMa. XUMHUYECKas a
CBSI3b)
Pe3epBHbIit ypoK.
. bu6mmorexa [JOK
68 O000111eHIE U ) 1 https://m.edsoo.ru/2623164 hitps://m.edsoo ru/f0d61 c6
CHCTEMaTH3aIIMs 3HAHUH 5
OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

68




9 KVIACC

KoaudecTBO 9acoB

DJIeKTPOHHBIE
Ne u@poBbIie
Tema ypoka KonTpoabubie | IlpakTuueckue JlaTa u3ydeHust ungp
n/n Bcero oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Ilepnonuueckuit
3akoH. [lepuoanueckas
1 CHUCTEMa XUMUYCCKUX 1 https://m.edsoo.ru/4e2eeacl Bubmmorexa [IOK
b=/ ' https://m.edsoo.ru/00adb59e
anemenTtoB /. U.
MenaeneeBa
3aKOHOMEPHOCTH B
U3MCHEHUU CBOMCTB
2 XUMHUYECKUX 1 bubmorexa HOK
https://m.edsoo.ru/2c4b4156 | https://m.edsoo.ru/00adb6b6
9JIEMEHTOB TIEPBBIX
TPEX MEPUOIOB
Knaccudukanus u
3 HOMEHKJIaTypa | bubnuorexa IIOK
HEOPraHMYECKUX https://m.edsoo.ru/76¢6a094 | https://m.edsoo.ru/00adb7e2
BEIIICCTB
Buner xumnueckon
4 CBSI3U U THIIBI 1 bubnuorexa [JOK
KPHCTAITNYECKUX https://m.edsoo.ru/7d2e426e | https://m.edsoo.ru/00adbac6
pemeToK
KoHnTtponbHas pabota
Nel o Teme
5 «IToBTOpEHME U 1 1
P . https://m.edsoo.ru/66663d1d
yrayOieHue 3HaHu!
OCHOBHBIX Pa3/IeioB




Kypca 8 Kinaccay»

Knaccudukanus
XUMHAYECKHUX PEaKIUii

but6mmoreka [IOK

6 10 pa3JINYHbIM https://m.edsoo.ru/be900d3d | https://m.edsoo.ru/00adbcb0
npU3HaKaM
[TonsaTHE 0 cKOpOCTH
XUMHYECKON PEaKIUH.

7 [TonsTue o bu6mmoreka [{OK
TOMOT€HHBIX U https://m.edsoo.ru/28d6bec3 | https://m.edsoo.ru/00adbe9a
reTepOTreHHBIX
peaKIusIx
[TonsiTHe 0
XUMHYECKOM
paBHOBecHH. DaKTOPHI,

2 BIIMSIIOIIME HA bubnuoreka [JOK
CKOpPOCTh XUMHUYECKOM https://m.edsoo.ru/f3516048 | https://m.edsoo.ru/00adc28c
pEaKIUU U TOJTOKCHHE
XUMHUYECKOTO
paBHOBECHS
Oxicmenbo- but6mmoreka [JOK

9 BOCCTaHOBUTEIIbHBIE https://m.edsoo.ru/c1{f6190 httos://m.edsoo.re/00adcade
peakuuu https://m.edsoo.ru/Uladcade
Teopus
IMEKTPOIIUTUIECKOM

but6mmoreka [JOK
10 JIACCOLIMALINH.

CuibHbIE U ci1adble
AIIEKTPOJIUTHI

https://m.edsoo.ru/54aec9d9

https://m.edsoo.ru/00adcd68

11

NouHble ypaBHEHUS
peaxkuui

https://m.edsoo.ru/6de6d219

but6mmoreka [{JOK
https://m.edsoo.ru/00add448




XMMHYECKHUE CBOUCTBA
KHUCJIOT U OCHOBaHUU B

bubnuoreka [IOK

12 CBETE MPEACTABICHUM
BETE MIPCACTABRIICHIN . https://m.edsoo.ru/884e5a8d | https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON
JTUCCOITUAITAT
XUMUYECKUE CBOMCTBA
COJIEN B CBETE
13 MPEICTABICHUI 00 bubmorexa [TOK
p . https://m.edsoo.ru/01dceScl https://m.edsoo.ru/00add8b2
ANEKTPOIUTHICCKOM
JTUCCOITHAITTT
14 [TonsiTue o runponuse bu6muoreka [JOK
cosei https://m.edsoo.ru/cc9336be | https://m.edsoo.ru/00add9d4
O00011eHue 1
15 CUCTeMAaTHU3aIIHS bubmorexa [OK
. https://m.edsoo.ru/783a583a | https://m.edsoo.ru/00addd12
3HAHUU
[IpakTuueckas pabora
Ne 1. «Pemenue
16 «etet https://m.edsoo.ru/67543fbf | romoTexa LIOK
JKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1au»
KonTponsnas pabora
Ne2 o Teme
17 «ONEKTPOIIUTHYECKAS bu6mmoreka [JOK
IUCCOLIALINA. https://m.edsoo.ru/a761c441 https://m.edsoo.ru/00addec0
XUMUYECKUE peaKinu
B PacTBOpAx»
Obmas
18 XapaKTEePUCTHKA bubnuorexa [JOK
raJIOTeHOB. https://m.edsoo.ru/51e18a6d | https://m.edsoo.ru/00addfe2

XUMHYECKHE CBOMCTBA




Ha IpUMepe XJ1opa

XJ10poBOAOPO.
ComnsiHast KMCIIOTA,
19 XUMHUYECKHUE CBOKCTBA Bubmmorexa [IOK
’ https://m.edsoo.ru/6e3¢5365 | https:/m.edsoo.ru/00adel04
MOJIyYEHHUE,
pUMEHEHUE
[IpakTuueckas pabota
Ne 2 o Teme
20 «Tomyuenue consiHon Bubmmorexa [IOK
g .. https://m.edsoo.ru/ee0a4312 | https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4YEHHE €€
CBOMCTB»
Beruucnenus no
YpaBHEHUSM
XUMHYECKUX PEaKIUH, bu6muoreka [JOK
21 https://m.edsoo.ru/fef2ec08
€CJIM OJIMH U3 PS://M.ECS00.Tuletoee https://m.edsoo.ru/00ade488
pEareHToB J1aH B
U30BITKE
OO0mas
” XapaKTEepPUCTHKA bu6nunorexa IIOK
aneMeHTOB VIA- https://m.edsoo.ru/761dc793 | https://m.edsoo.ru/00ade64a
TPYIIIBI
AJOTpOTHbBIE
MOIU(UKAIIH CEPBI.
Haxoxnenue cepsl u bu6nuoreka IIOK
23 https://m.edsoo.ru/a2fa7878
€€ COeIMHEHUH B PS://n.eC500.Mvasla https://m.edsoo.ru/00ade64a
npupoae. XuMU4eCcKue
CBOMCTBA CEpBI
24 CepoBogopon, bubnuorexa [JOK

CTpoeHue, puznueckue

https://m.edsoo.ru/9a444239

https://m.edsoo.ru/00ade802




N XUMHWYCCKHUC
CBOMCTBA

Oxcunpl cepol. CepHas
KHCTI0Ta, PU3NYECKUE

but6mmoreka [JOK

25 U XMMUYECKUE https://m.edsoo.ru/1£226980 | https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMHUYECKUE PEaKIuu,

JIeKaIIue B OCHOBE
IPOMBIIIJICHHOTO
crioco0a Moyy4eHust

26 CEPHOU KUCIIOTHI. bubmorexa [OK

https://m.edsoo.ru/80bcc006 | https://m.edsoo.ru/00adec8a

XUMHYECKOE

3arps3HEHUE

OKpYXaIoIIeH Cpeasbl

COCIIMHEHUSIMH CEPhI

Brruncnenue MaccoBoit

27 O BBIXO/2 bubmuorexa [JOK

https://m.edsoo.ru/2db729c1 | https://m.edsoo.ru/00adec8a

IPOIYKTa PeaKIuu

Ob6mas

XapaKTePUCTHKA

251eMEHTOB VA-

73 rpynnsl. A3oT, bubmuoreka [IOK
pacnpocTpaHeHue B https://m.edsoo.ru/2955c4ad | https://m.edsoo.ru/00adeeat6
npupojie, puzndeckue
U XUMHUYECKHUE
CBOMCTBA
AMMHax, ero

bubnunoreka LIOK
29 busnueckue u

XUMHUYECKHE CBOMCTBA,

https://m.edsoo.ru/2a751052

https://m.edsoo.ru/00adf004




MIOJIyYEHUE U
IIPUMEHEHUE

[IpakTrueckas pabota
Ne 3 1o Teme

30 «Tomyuenune ammuaka Bubmmorexa [IOK
’ https://m.edsoo.ru/7dc41aa3 | https:/m.edsoo.ru/00adf180
U3y4YeHHE ero
CBOMCTB»
A3OTHasI KUCIIOTA, e¢
31 dbuzndeckue u bubmorexa TIOK
. https://m.edsoo.ru/d9ac6077 | https://m.edsoo.ru/00adf306
XMUMHUYECKHE CBOMCTBA
HcnonwszoBanue
HUTPATOB U COJIEH
aMMOHWUS B KQUECTBE
MUHEPaAIbHBIX
37 ynOBpeHHui. bu6muoreka [IOK
https://m.eds0o.ru/d9420146 | https://m.edsoo.ru/00adf518
XUMHYECKOE
3arps3HEeHUE
OKPYXaIOIIEeH Cpeabl
COCIIMHEHUSIMH a30Ta
®ochop. Oxcnn
docdopa (V) u
13 docdopHas kuciora, bubnmoreka [JOK
dusudeckue u https://m.edsoo.ru/5d150147 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA,
MIOJTyYCHHE
Hcnonb3oBanue
34 docdaroB B kauecTBe bubnmnoreka [JOK

MHHCPAJIBHBIX
yAOOpEeHMIA.

https://m.edsoo.ru/c442251b

https://m.edsoo.ru/00adfc20




3arpsi3HeHUE
IIPUPOJHON Cpebl
docharamu

Yrnepon,
pacIpoCTpaHEHUE B

bu6mmoreka [JOK

35 HPHPOZE, (pusicckue https://m.edsoo.ru/a1909e39 | https://m.edsoo.ru/00adfd9¢c
U XUMHYECKHUE
CBOMCTBA
Oxkcunsl yraepoza, ux
dusnueckue u
XUMHUYECKHUE CBOWCTBA.

36 DKOJIOTUYECKHE Bubmmorera [JOK

https://m.edsoo.ru/86ad5ae6 | https://m.edsoo.ru/00adfebe

poOJIEMBbI, CBSI3aHHbBIC
C OKCHJIOM YIJIepoja
av
VYronbHas KUcioTa u €€ ) bubmnuoreka IIOK

37 conu hitps://m.edsoo.ru/38ffe222 https://m.eds00.ru/00ae006¢
[TpakTrueckas pabota
Ne 4 o Teme

13 "ITosryuenune bu6nuorexa IIOK
YIJIEKHUCIIOTO Ta3a. https://m.edsoo.ru/d389eb52 | https://m.edsoo.ru/00ae027¢
KauectBennas peakuus
Ha KapOoHaT-uoH"
[TepBoHauanbHBIE
MOHSTHS 00

39 OpraHMYECKHUX Bubmmorera [IOK

https://m.edsoo.ru/1¢270491 | https://m.edsoo.ru/00ae054¢

BEIIECTBaX KakK O
COCIMHEHUSX yTIiiepoaa

40 Kpemnwuii u ero bu6mmoreka [JOK




COCAMHCHUA

https://m.edsoo.ru/7ce3475b

https://m.edsoo.ru/00ae080a

41

[IpakTuueckas padbota
Ne 5. Pemenue
AKCTICPUMEHTATbHBIX
3aJa4 [0 TeMe
«Baxnemmme
HEMETAIUIBL U UX
COCIMHCHUS

https://m.edsoo.ru/05ec8eb6

but6mmoreka [JOK
https://m.eds00.1ru/00ae0bf2

42

KontponpHas padora
Ne3 o Teme
«Baxnewmme
HEMETaJJIbl U X
COCTMHEHMSI»

https://m.edsoo.ru/919e1388

but6mmoreka [JOK
https://m.edsoo.ru/00ae0el8

43

Ob6mas
XapaKTEepPUCTHKA
XUMUYECKHUX
AJEMEHTOB —
METAJLIOB.
Meramueckas CBA3b
Y MeTaJInyecKast
KpUCTaJUIMYECKas
peméTka. Pu3zndecKkue
CBOMCTBA METAJJIOB

https://m.edsoo.ru/3608dd7d

bubnunoreka LIOK
https://m.edsoo.ru/00ael103e

44

XUMHUYECKUE CBOMCTBA
METaJIJIOB.
DIIEKTPOXUMHUYECKU I
PAIl HANPSHKEHUH
METaJIOB

https://m.edsoo.ru/501f8714

bubmuoreka [JOK
https://m.edsoo.ru/00ael 156

45

O01ue crroco0n!

but6mmoreka [IOK




[IOJIyYEHUSI METaJUIOB.
Cnnasel. Beruncnenus
110 YPaBHEHUSIM
XUMUYECKHUX PEAKLIUH,
€CJIM OJIMH U3
pPEareHToB COACPKUT
IPUMECH

https://m.edsoo.ru/125585da

https://m.edsoo.ru/00ael156

46 [Tonsitue o Koppo3uu bubnmnoreka [JOK
METaJIJIOB https://m.edsoo.ru/2b0c7ba0 | https://m.edsoo.ru/00ael278
but6mmoreka [IOK
47
[enorrpte meTaret https://m.edsoo.ru/98cce846 | https://m.edsoo.ru/00ae14b2
43 OKCHUBI M TUAPOKCHUIBI bubmunoreka [JOK
HATpUA U Kaaus https://m.edsoo.ru/b5819cd4 | https://m.edsoo.ru/00ael4b2
[IIenouno3eMeIbLHBIC Bu6 110K
noIMoTEeKA
4 — % https://m. . 2
9 MeTaJ'IJ:I’I)I KaJIBITUHN U ttps://m.edsoo.ru/baf72e57 hitps://m.edsoo.r/00ae] 568
MarHHH
B o
50 WIHCHIIHE https://m.edsoo.ru/18af8fc5 Bubmmorexa [IOK
COCIMHEHUS Kbl https://m.edsoo.ru/00aelSe8
O0001eHue 1
51
CHCTeI\faTHSaHHH https://m.edsoo.ru/ea906d2a
3HAHUU
JKécTkocTh BOJBI U
52 CITOCOOBI €& brbmorexa LOK
https://m.edsoo.ru/8fc51d70 | https://m.edsoo.ru/00ae1886
yCTpaHEHUs
[IpakTuyeckas pabora
53 Ne 6 o Teme bubmuorexa [{OK

"YKécTkoCcTh BOIBI U
METOJbI €€

https://m.edsoo.ru/b763c936

https://m.edsoo.ru/00aelae8




ycTpaHeHus"

54 N — bubmuoreka [JOK
https://m.edsoo.ru/71189edd | https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA https://m.edsoo.ru/d 1 f8f26e bubnnoreka [IOK
OKCHJIa ¥ THAPOKCHUAA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
36 HKeneso https://m.eds00.ru/9b995410 | https://m.edsoo.ru/00ael1d86
OKCHIBI, THIPOKCUIBI
57 U COJIN >1<ene3z (I n https://m.edsoo.ru/fffad4ab bubmmorexa [IOK
https://m.edsoo.ru/00ae35e6
xkenesa (I11)
O6o0meHue u
>8 CI/ICTel\faTI/ISaIII/ISI https://m.edsoo.ru/028e49a7
3HAHUH
[IpakTuyeckas pabora
Ne 7. Pemienue
59 AKCIIEPUMEHTATbHBIX bubnmnoreka [JOK
3a7a4 110 TEME https://m.edsoo.ru/c692478b | https://m.edsoo.ru/00ae3de8
«Baxnenmme MeTalIbl
U UX COCTUHEHUS
Brruncnenus mo
YpaBHCHHUSM
XUMUYECKHUX PEAKLIUH,
€CJIM OJTUH U3
60 peareHToB J1aH B bubnuotexa [JOK

M30BITKE UIIN
COJICP’KUT IPUMECH.
Brraucnaenus maccoBou
IIOJIA BBIXOJa
MPOAYKTA PEAKIIUU

https://m.edsoo.ru/8031ae68

https://m.edsoo.ru/00ael 750




61

O060061IEHNE U
CUCTCMaTu3aluAa
3HAHUHN

https://m.edsoo.ru/4502011a

62

KontponpHas padora
Ne4 o Teme
«BakHene MeTabl
1 UX COCTUHCHUSI

https://m.edsoo.ru/23599db1

63

BemecrtBa n
MaTepuaibl B
MMOBCEIHEBHOM KU3HU
YyeJoBeKa

https://m.edsoo.ru/a44d87a6

but6mmoreka [IOK
https://m.eds00.ru/00ae3f50

64

XUMHYECKOE
3arps3HEHUE
OKpYKaroIieu cpeabl

https://m.edsoo.ru/25748a44

but6mmoreka [JOK
https://m.edsoo.ru/00ae4270

65

Pons xpuvun B
petieHuu
SKOIOTMYECKUX
npo0iaemM

https://m.edsoo.ru/68781¢10

bubmmoreka [JOK
https://m.edsoo.ru/00ae4270
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Pe3epBHbIit ypoK.
O06o06meHne
CHCTEMAaTH3aLMs
3HAHUH

https://m.edsoo.ru/7dd13a50

bubnuoreka [JOK
https://m.edsoo.ru/00ae0d0a
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Pe3epBHbIii ypOK.
O06o06mIeHne
CHUCTeMaTU3alus
3HAHUI

https://m.edsoo.ru/7975e417

bubnuoreka [IOK
https://m.edsoo.ru/00adb33c
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Pe3epBHbIii ypOK.
O6o06enne u
cHUcTeMaTU3alus

https://m.edsoo.ru/3823dfcd

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2




3HAHUH

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOU IMTPOI'PAMMBI

8 KUIACC

Kon
MpoBepsAEeMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ1bHOI7[ nporpaMmsbl OCHOBHOTI'O 001ero 06pa303almﬂ

1

IIo Teme: «HepBOHa‘-IaJ'ILHBIC XUMHNYCCKHUEC ITOHATHA»

1.1

pPacKpbIBaTb CMBICI OCHOBHBIX XHMHUYECKHX [MOHSTHI: aToM,
MOJICKYJIa, XUMHUYECKHUH SJEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOAHAsS W HEOJHOPOJHAs), BaJCHTHOCTH,
OTHOCUTENIbHAs aTOMHAasi W MOJIEKYJIsIipHAs Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIpHAas Macca, MaccoBas J0JII XHMHUYECKOTO
JJIEMEHTa B COCJMHEHUHW, MOJISIPHBIA OOBEM, XMMHUYECKas PEaKI[us,
knaccupuKalysg — peakiuil:  peakuud  COCOUHEHHs,  peaKIuu
pa3lioKeHUs, PEAKIUU 3aMEIIeHHs, peaknuu oOMeHa, 3K30- U
SHAOTEPMUYECKHE pEeaKIMH, TerioBoi 3¢ deKT peakuuu, pacTBOp,

MaccoBast J10JIsl BEIeCTBa (MPOIEHTHAsI KOHIIEHTPAIlKs) B paCTBOPE

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUU U

IMPUMCEHATH OTU MMOHATHA IPU OITMCAHUH BEIIECCTB U UX npeBpameHHﬁ

1.3

WCIIOJIb30BAaTh XMMHUYECKYIO0 CHUMBOJIUKY JUIsl COCTaBlieHUS (opmys

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKpbIBATH CMBICJI 3aKOHOB COXpPAaHCHUA MacCChblI BCIICCTB,
IIOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOrO Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIIpCACIIATh BaJICHTHOCTb aTOMOB SJICMCHTOB B 6I/IHapHBIX

COCOAUHCHUAX

1.6

KIacCU(UIIUPOBATh XUMHYECKHE peakiuu (10 YHUCIy U COCTaBy

y4acTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (HeKTy)

1.7

BBIUHCIISITh OTHOCHUTEIBHYIO MOJEKYJISPHYIO U MOJIAPHYIO MaccChl

BCIICCTB

1.8

BBIYHCIISITh MAacCOBYIO JOJIO0 XUMHYECKOTO 3JeMEeHTa 1o (opmyie




COCIUHCHHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BEIIECTBA B PaCTBOPE

1.10

MIPUMEHATh €CTECTBEHHOHAYYHbIE METOJIbI MO3HAHUSI — HAOJIOICHHE,
W3MEpEHUe,  MOJCIHUPOBAHME,  OSKCIEPUMEHT  (pealbHbIl U

MBICJICHHBIN )

ITo Teme: «BaxxHenmme nIpeacTaBUTEIM HEOPIraHUYECKUX BEILIECTBY

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSATHUH: OKCHun,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OMpCaAC/IATh NPHUHAMJIC)KHOCTL BCHICCTB K OHpCIleJ'IéHHOMy Kj1accy

coenuHEeHui o popMynam

23

KJ'IaCCI/I(bI/II_[I/IPOBaTL HCOPraHNYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJas OMUCAHUE MpPUMEPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil

2.5

IIPOrHO3UPOBATH CBOMCTBAa BCIIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBd, BO3MOXHOCTU IIPOTCKAHUA XHUMHUUYCCKHUX

MIPEBPALIEHUI B pa3IUYHbBIX YCIOBUAX

2.6

CIENOBaTh MpAaBWJIAM I[OJb30BAHHMS XUMHUYECKOM TOCYAOM H
nabopatopHbIM 000pyAOBaHMEM, a TaKXkKe MpaBUiIaM OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIUSMH I10 BBITIOJHEHHUIO
nabOpaTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUI0 M COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOAOpOAA U KHUCIOPOAA), NPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHONM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIIECTBA, TUIAHUPOBATH M IPOBOJIUTH XUMUUYECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO pAcCTBOPOB IIEJIOYEH M KHUCIOT C IOMOILIBIO

MHAUKATOPOB (JaKkMyc, (heHospTanent, METUIOPAHK U IPYTHUE)

2.7

IIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON pEeaKIuu

IIo Teme: «llepuommyecknii 3akoH u Ilepmommueckas cucrema
xumuueckux snemeHTtoB J[. M. MenneneeBa. CTpoeHue aTOMOB.

Xumudeckas cBa3b. OKHCIUTEILHO-BOCCTAHOBUTCIILHEIC peakunumn»

3.1

PacCKpbIBaTh CMBICII OCHOBHBIX XHMHUUYCCKHUX HOHATHH: AApO aroma,
JJICKTPOHHBIA CIIOM aroma, aTroMHas OpOWTallb, paguyC aroma,
XUMHUYCCKad CBA3b, IOJIIpHAd W HCIOJIIpHAsd KOBAJCHTHAA CBA3b,

OJICKTPOOTPULATCIIBHOCTh, HWOHHAasA CBA3b, HOH, KAaTHOH, AaHHOH,




CTCIICHb OKHCJICHHUA

3.2

KHaCCHq)HHHpOBaTB XHUMHUYCCKUC 3JICMCHTHI

33

OIMCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuonnueckoit
CHCTEMBbl XMMUYECKHMX DJEMEHTOB: pa3iIuyaTh IOHATUS «IJIaBHAs
noarpynmna (Arpynma)» u  «mobounas mnoxarpymnma (brpymma)y,

«MaJiple» M «OOJIBIINE) [1(510)5(0218331

3.4

packpeiBaTh cMbich [lepuoamueckoro 3akona J[.M. MeHnneneena:
JEMOHCTPHUPOBATh TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECCKUX DJJIEMCHTOB OT HX IIOJOKCHHUSI B Hepnonnqecxoﬁ

CUCTEMC

3.5

COOTHOCUTh  O0O3HAuYEHUs, KOTOphIE HMMEIOTCS B  TabiuIe
«llepnognyeckass  cucrema  XuMU4Yeckux  anemeHroB  J[.W.
MenpeneeBa» C 4YHMCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsija  sjapa, oOlee dYHcIio

QJICKTPOHOB U PACHPCACICHUEC UX IO SJICKTPOHHBIM CJ'IOSIM)

3.6

OIIpCACIIATh CTCIICHDb OKHCJIICHUA SJICMCHTOB B 6I/IHapHBIX

COCAUHCHUAX

3.7

OMpENENATh BUJ XUMHUYECKOW CBsI3W (KOBaJEHTHAsT M HOHHAas) B

HCOPraHUYCCKUX COCANHCHUAX

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsieMmble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1

IIo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkusa»

1.1

pacKpbIBaTh CMBIC]I OCHOBHBIX XHMUYECKUX IIOHATHUH: pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, AIIEKTPOJIIUTUYECKAs IUCCOLUAIMS,
peakiMy MOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKOE pPAaBHOBECHE,
oOpaTtumble " HeoOpaTHMBbIe peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCJIUTEND,
BOCCTAHOBHUTENb, OKHCIIEHME M BOCCTAaHOBJICEHUE, aJUIOTPOINHS,
aMpOTEepHOCTh, = XHMHUYECKas  CBsA3b  (KOBAIEGHTHAs, HWOHHAf,
MeTaJlyIn4yeckas), KpUCTAJTIM4ecKas pemérka, CIUIaBbl, CKOPOCTh

XUMHYECKOMN pcaknuu




1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUUA H

IPUMCHATD OTH IIOHATHUSA IIPU OIIMCAHHUHN BCIICCTB U UX npeBpameHHﬁ

1.3

COCTABJIATh YPABHEHUS DJICKTPOJUTHUECKOW IUCCOLMALUM KHCIIOT,
LIEJI0YEH M COJICH, IOJHBIE W COKpPAIIEHHBIE YPAaBHEHMs pEaKIUil

HOHHOTrO OOM€eHa

1.4

PacCKphIBaTh CYIIHOCTb OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABJICHUS SJICKTPOHHOTO OallaHCa STHX peakuuit

1.5

IIpOBOIUTD pacqéTm 110 YpaBHCHHIO XUMHUYECKOH pcakuuun

Ilo temam: «HemeTamnel U HX COeAMHEHHUS» U «MeTalllbl U HX

COCOAUHCHU A

2.1

XapaKTEepPU30BaTh (OMUCKHIBATh) 00IIKE U CTIEIIU(UIECKUE XUMUIECKIE
CBOMCTBA MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIas OMUCAHHE
MpuUMepaMu MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMHNYCCKHUX peaKI_lI/Iﬁ

2.2

COCTaBJISITh YPABHCHUA peaKL{I/Iﬁ, IMMOATBCPKAAONNX CYHICCTBOBAHUC

TeHETHYSCKOM CBA3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIACCOB

23

MPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXXHOCTH IPOTEKAHHUA XHUMHUYCCKUX npeBpameHHfI B Pa3JIMYHBIX

YCIOBUAX

24

CleoBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAIOH W
nabopaTOpHBIM O0OpPYAOBAaHHEM, a TAKXKE TMpaBHJIaM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSMU TIO BBIMOTHEHHIO
na60paToprlx XUMHWYCCKUX OIIBITOB II0 IMOJYYCHHUIO U co61/1paHmo

ra3006pa3HHx BCIICCTB (aMMI/IaKa " YTIJIICKUCIIOTO ra3a)

2.5

NPOBOJIUTh PEAaKIUM, MOJATBEPXKJAIOUINE KAYyeCTBEHHBIH COCTaB
pa3NUYHBIX BEIIECTB: pPACIO3HABATH OMNBITHBIM IyTEM XJIOPHU-,
Opomuza, wuomupa, Kapbonar, ¢docdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, MOHBI M3yYEHHBIX METAIJIOB,

NMPUCYTCTBYIOIINUEC B BOAHBIX PACTBOPAX HCOPIraHUYCCKHUX BCIICCTB

ITo Teme: «XuMHS 1 OKpY>Karoas cpea

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XuMuueckux nouaruit: [IJIK

BCIUICCTBA,; KOPPO3Hd MCTAJIJIOB

3.2

NPpUMCHATH OCHOBHBIC OIICpaIluu MBICITUTEIbHOM JACATCIIPHOCTH —

aHaJIM3 W CHHTE3, CpaBHEHHWE, OOOOIICHHE, CHUCTEMAaTHU3aIHUIO,




BBISIBIICHHE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — Uil  HM3yYCHHS
CBOMCTB BELIECTB M XHUMHYECKHX pEaKIMii; eCTECTBEHHOHAYUYHBIE
METOAbl TO3HAHUA — HAOJIOJEHUEe, H3MEpPEHHEe, MOJICTUPOBAHHUE,

JKCIIEPUMEHT (peabHbIN U MBICTICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1

HepBOHa‘laJ'IBHLIC XUMHNYCCKHUC ITOHATHUA

1.1

IIpenmer xumuun. Ponb XUMHUM B JKH3HH YeJIOBEKAa. XUMHs B CHCTEME HayK.
Tena n BemiectBa. Puznyecknue CBOICTBA BEIIECTB. ArperarHoe COCTOSIHHE

BCIICCTB

1.2

[MousTHE 0 MeTOax MO3HAHUA B XUMHU. YucTele BemecTsa 1 cmecu. CrrocoObl

paszaeneHus cMecen

1.3

ATOMBI H MOJICKYIJIbI. Xumuueckue d3neMeHThl. CHMBOJBI  XMMHYECKHX

351eMeHTOB. [IpocThie U cloXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumuyeckasi Gpopmyia. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHas  aTOMHasg — Macca.
OTtHOCHTENbHASA MOJIEKYJIIpHAs Macca. MaccoBasi OISl XUMUYECKOT0 3JIEMEHTa

B COCOAMHCHNU

1.5

KomnuectBo BemectBa. Moisib. MomsipHas macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4YHCIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo Qopmynam

XUMHUUYECKHX COCAMHEHUN

1.6

dusnyeckue U XUMHUYECKUE SBICHMS. XUMHUYECKas peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYecKHe ypaBHeHus. Knaccupukanus

XUMHUYECKHUX PeaKIuii (COequHEHMs, pa3I0KEeHUs, 3aMEIIeHUs, 0OMEHa)

1.7

XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOU MOCYJI0H, C MpaBUIaMu
pabotel B naGopatopuM u mpuéMamMu oOpaiieHuss ¢ J1a0opaTOpHBIM
o0opyoBaHHEeM, H3yYCHHE M OIMCaHWE (PU3NUECKHX CBOWCTB OOpa3loB
HEOPraHMYECKUX BEIIECTB, HaOmoneHue (u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUMEHHE U KOHIEHCAlUs BOJbI) U
XUMUYECKUX  (TOpEHHME  CBEYM, MPOKATMBAHME  MEIHOM  MPOBOJIOKH,
B3aMMOJICICTBUE MeJla C KHCIIOTOW) SIBJIEHWH, HAOIIOIEHHEe W ONUCaHUe
NPU3HAKOB TMPOTEKAaHUsS XUMUYECKUX peakuuid (pa3joxkeHwe caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTHI C XJOPUAOM Oapus, pas3ioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBUE Kelle3a ¢ PaCTBOPOM

com meau(Il), nyuenne cnmocoOoOB pazaeneHus: cMecei (C MoMOIIbI0 MarHuTa,




GUIBTpOBaHKE, BBHIMTAPUBAHUE, TUCTHIUIAIMS, XpomaTtorpadus), MpoBeICHUE
OUYMCTKU MOBAPEHHOM cONM, HAOMIOIEHUE U ONMUCAHKE PE3YIbTATOB MPOBEACHUS
OIBITA, HJUTFOCTPUPYIOLIEIO 3aKOH COXPAHEHMS MAacChl, CO3JAHUE MOJEIEH

MOJIEKYT (IIIapOCTEPIKHEBBIX )

Baxwueimme IpeacCTaBUTCIIUM HCOPraHNMYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kuciaopon — 3jeMeHT U mpocToe
BemecTBo. HaxokneHuwe kuciopona B mpupojne, (pU3MUecKre U XUMHYECKHE
cBorictBa (peakmuu ropeHus). Oxcunpl. [lpumenenue kucmopoga. CrocoOb
NOJY4YEeHUsI KHUCIOopoJa B JIaOOpaTOpUM U MPOMBIIUIEHHOCTH. Kpyroopor

Kucaoposa B npupojie. O30H — ajuioTponHas MoauduKalys KUCIopoia

2.2

TemoBoit 3P pekT XuMUUECKON peakluu, TEPMOXUMHUYECKHUE YPABHEHHUSI, 3K30-
Y DHIOTEPMUYECKUE PEAKIMU. TOIUINBO: yrojib U METaH. 3arpsiI3HEHUE BO3AYyXa,

yCUJICHHE MTapHUKOBOTO 3¢ (deKTa, pa3pyIieHne 030HOBOTO CIIOsI

23

Bonopoa — snemeHT U mpoctoe BeriecTBO. HaxokieHue Bojoposa B MPHPOIE,
Gu3MYecKue W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TTONYYCHUS.

Kucnorts! 1 conmun

2.4

MounsipHblii 00BEM ra3oB. Pacy€Tbl N0 XMMUYECKUM ypaBHEHUSAM

2.5

®dusnyeckue CcBoOWCTBA BOAbl. Boga kak pactBoputTenb. PacTBOpBI.
HacplieHHble 1 HEHACBILIEHHBIE PAaCTBOPBI. PacCTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0ons BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Ipupoze M B XKU3HU 4enoBeka. Kpyrosopor
BOABl B IpuUpoJe. 3arpsA3HEHHE NpUpPOAHBIX BoA. OxpaHa M OYMCTKA

MMPUPOIHBIX BOJ

2.6

Knaccudukanus neopranmueckux coeauHenuid. Oxcunabl. Kiaccuduxarus
OKCHJIOB: cojeoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIC) W
HecosieoOpaszyromue. Homenknatypa okcuioB. dusznueckue U XUMHYECKHE

cBoOMcTBa OKCUAOB. [losryueHne okcuaoB

2.7

OcunoBanmsi. Knmaccudukanuss ocHoBaHWUM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMmeHkatypa ocHOBaHMH. PU3NYECKUE U XUMUYECKHE CBOWMCTBA

ocHoBaHui. [lomyyenre ocHOBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHUYECKHE CBOMcTBa KHUCHOT. Psan aktuBHOCTHM MeTaniaoB H.H. bekxerosa.

HonyquI/Ie KHCIIOT

2.9

Conu. Homenknatypa coisieil. @u3M4YeCKHMe W XHMHYECKHE CBOWMCTBA COJICH.

[Tonyuenue couneit




2.10

I'enernueckas cBsI3b MCXKAY KilaCCaMU HCOPTraHUYCCKUX COGILI/IHGHI/Iﬁ

2.11

XVUMHUYECKUH  3KCHEPUMEHT: KayeCTBEHHOE OINpEAENICHUE  COAEepXKaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HaBaHHE U H3ydEHUE
CBOWCTB KHCJIOPOJa, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCJIOBHS BO3HUKHOBEHUS M IPEKpallleHusl ropeHus (1moxapa), 03HaKOMIIEHHE C
oOpa3liaMu OKCHUJIOB M OINHUCAHME UX CBOMCTB, IMOJy4Y€HUE, COOMpaHUe,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpEeHHue), B3auMojeiicTBue
Boziopoza ¢ okcunoMm Meau(Il) (Bo3MoXXHO MCIONBb30BaHUE BUIEOMATEPUAIIOB),
HaOroleHue 00pa3LioB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIEJOBaHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHONM MAaCCOBOM JOJEH pacTBOPEHHOIO
BELIECTBA, B3aUMOJAEWCTBHE BOJbl C MeTallaMu (HaTpUEM M KaJbLHUEM)
(BO3MOKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OINPEAEICHUE PACTBOPOB
KACIOT M IIeJIoYeil C MOMOIIbI0 HMHIUKATOPOB, HCCIEIOBaHWE OOpa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHUCIOT U INEJIOYEH, H3ydEHHE
B3aumoeicTBuss okcuga meau(ll) ¢ pacTBopomM cepHOW KHCIOTBI, KHUCIOT C
MeETaJUIAMH, PEaKLUN HEUTpaIUu3aliy, I0Jy4Y€HUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTajula JAPYTMM M3 pacTBOpa COJM, pEUICHHE
AKCIEPUMEHTAIbHBIX 3a/1ad 1o TeMe «BakHelmue Kiacchl HEOPTaHUYECKUX

COCIUHEHUN

ITepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 2JIEMEHTOB
.. MenaeneeBa. CTpoeHrue aToMoB. XUMHUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC pPCAKIINN

3.1

[lepBble TOMBITKM KIaCCU(PHUKAMU XHUMUYECKUX 3i1eMeHTOB. IloHsaTue o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIC METalIbl,
raJIOTeHbl, MHEPTHBbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUABI U TUAPOKCHUIbI

3.2

ITepuonnueckuii 3akoH. [leproanueckas cucteMa XuMU4eckux ssnemeHTon .M.
Meneneesa. Koporkonepuoanas u JUIMHHOTIEPHOHAS bopmbI
[lepuoauueckoit cuctembl xumMuueckux osnementoB J[.M. Menzaeneesa.
IIepnoasl m rpynnel. PU3MYECKUH CMBICI HOPSJAKOBOIO HOMEpPA, HOMEPOB

nepuoaa U rpyuIibl 3JICMCHTA
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Ctpoenne atomoB. CoctaB aTroMHbIX siiep. M3otomnbl. DnekTpoHsl. CTpoeHue

SJICKTPOHHBIX 000JI04YEK aTOMOB MEPBLIX 20 XUMHYECKHX JJICMCHTOB




[Iepnognueckoit cucremel .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTa 1o ero nojoxeHuto B [lepuoguyeckoii cucteme .M. Mennaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHMHYECKUX SJIEMEHTOB,
METAUINYECKUX MU HEMETAUIMYECKUMX CBOMCTB MO TIpynmaM M IEepUOLAM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckoi CUCTEMBI XUMUYECKHUX
AJIEMEHTOB ISl pa3BuUTUA Hayku W mnpakTuku. .M. MeHneneeB — y4€HbIl U

I'paKaaHHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (mojsipHass M HEMOJSpHAas) CBA3b.

3H€KTp00TpI/IHaTCHLHOCTB XUMHUYECKHX 3JIeMeHTOB. MoHHAs CBS3b

3.6

Crenecup okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkmuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJIEHUA. OKUCIUTENHN U BOCCTAHOBUTEIIHN

3.7

XUMUYECKUN JKCHEPUMEHT: H3Y4YeHHE O0pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEUCTBUE TUAPOKCHAA LUHKA C PacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIEHUE ONBITOB, WIUTFOCTPUPYIOIIHUX IPUMEPBI OKHUCIUTEIBHO-

BOCCTAaHOBHUTCIIBbHBIX peaKI_lI/Iﬁ (ropeHHe, PpCaKuu pa3jioKCHUs, COCI[I/IHCHI/IH)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemectBo n xumunueckas peakuus. IloBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHUX 3i1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kalus, KalblUsl MU HX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHne BemecTBa: BHABI XMMHYECKOM CBS3U. THUIBI KPHUCTAUNIMYECKUX
PEmETOK, 3aBUCHMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJAa XUMHUYecKol cBs3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpraHMYeCKUX
BEILIECTB (MEXAyHapoaHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  Pa3jMYHbIM  KJaccaM HEOpPraHMYECKHX COCIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMU4ecKUX peaklMid Mo pa3IuyHbIM IIpU3HAKaM (110 YMCITy U
COCTaBy YyYacCTBYIOIIMX B pEaKlMU BELIECTB, MO TeIoBoMy 3(ddexTy, Mo

W3MCHEHHIO CTEIICHEH OKMCICHHUS XHUMHYCCKHUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




0 y4YacTUIO Karajau3aTopa). OJK30- ¢ JHJAOTEPMUYECKHUE  PEaKIIuH,

TCPMOXUMUNYCCKNUEC YPABHCHUS. ITonsatue o CKOpPOCTH XUMHYECKOM pCaKnuu

1.4

ITonsatue 00 O6paTI/IMBIX u H606paTI/IMbIX XUMHUUYCCKHUX PCaKIUAX. IlonsTue o
TOMOI'CHHBIX UM I'€TCPOrCHHLIX PCAKIHAX. IlonsaTe 0 XUMHUYECKOM PpaBHOBCCHU.
(DaKTOpBI, BJIMAIOINHUEC Ha CKOPOCTb XHUMHYCSCKOM PCAKIIMKU M II0JOXKCHHUC

XUMHYCCKOI'O0 paBHOBCCHUA

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE pcaknuu, BHGKTpOHHBIfI 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCJIINTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ C HCIIOJB30BAHUEM MCTOAA

3JIEKTPOHHOTO OajaHca

1.6

Teoprs 3JIEKTPOIUTHYECKON JUCCOLMALMHU. DJIEKTPOJIMTHI U HEAIEKTPOIUTHL.
Katunonbl, annonsl. MexaHu3m AUCCOLMAIIMN BELIECTB C Pa3IMUYHBIMU BHUJIAMU
xuMudeckoun cBs3u. CteneHp aucconuanuu. CHIbHBIC U CIIA0bI€ JIEKTPOJIUTHI.
Peakunu noHHOrOo OOMeHa. YCIIOBUS MPOTEKAHHS pEaKlUUid MOHHOTO OOMeHa,
MOJTHBICE W COKpalIEHHBIE HMOHHBIE ypaBHEHHsS peakuuii. CBOWMCTBa KHCIIOT,
OCHOBAaHMU U cCOJell B CBETe NPEACTABICHUNU OO0 SIEKTPOIUTUYECKON

nuccounanuu. KauecTBeHHbIE peakiny Ha MOHBI. [loHsATHE O TMApPOIN3E Coei

1.7

XUMHU4ecKuit OKCIICPUMCHT. O3HAKOMJICHUEC C MOJACISAMU KPHUCTATINIMYCCKUX
PEIIETOK HEOPTaHWYECKUX BEUIECTB — METAJUIOB W HEeMeTauloB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBaAaHUE 3aBHUCHMOCTU
CKOPOCTH XWUMHYECKOW pEaKIMh OT BO3ACUCTBUS Pa3IMYHBIX (PAKTOPOB;
WCCIICZIOBAaHNE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEMIECTB,  IpoIecca
JUCCOIMAIIUM  KUCIIOT, TWIeJo4Yed u colieil  (BO3MOXXKHO HCIIOJb30BaHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs PeaKIuii HOHHOTO 0OMeHa (00pa30BaHUE OCajIKa, BHIJICICHUE Ta3a,
oOpa3oBaHHE BOJbl); ONbBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBHTEJIBHBIX PEAKIUH (FOPCHUE, PEaKIUH Pa3jI0KCHHUS, COCIUHEHHUS);
pacrno3HaBaHHE HEOPTAHUYECKUX BEIICCTB C MOMOIIBI0 KAUeCTBEHHBIX peaKIni

Ha MOHLI; PCIICHNEC OKCIICPUMCHTAJIbHBIX 3aaa4

Hemeranns! 1 ux COCIUMHCHUA

2.1

OO6mass  xapakTtepucTtuka rajmoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHne u (pu3nuecKre CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMpPUMEpPE XJopa
(B3aumoJielicTBHE C MeETajulaMH, HEMETa/llaMM, IIeJodyaMu). XJIOPOBOJOPO.

ComngHast KHCJIOTAa, XUMUYECKHUE CBOMCTBA, MOYyUYCHHUE, MpUMEHEHHE. [leiicTBre




XJI0pa ¥ XJIOPOBOAOPOAA Ha OPraHU3M UeNIOBEKa. BaxkHenme XJIOpUAbl U UX

HaXO0XKIACHHEC B IIPUPOJILC

2.2

OO6mas xapaktepuctuka dieMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbBIE CTeTeHn okucieHus. CTpoeHne u pusnyeckue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphl. AJUIOTPONHBIE MOAM(PUKAIUN
KHCIIOpo/ia U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHHUE,
¢busznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MpPeICTaBUTEIH
KHUCJIOTHBIX OKCHIIOB. CepHas KHUCIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBa
(oOmue Kak mpencTaBUTENS Kiacca KUCIOT U crenuduieckre). XuMUYECKHUe
peakiyu, JeKale B OCHOBE MPOMBIIUICHHOTO CIOC00a IMOMy4eHUs] CEpHOM
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cyabdar-uoH. HaxoxneHnue cepbl U e€ COCIMHEHUI B mpupoje. XUMHYECKOEe
3arpsi3HEHUE OKPY KAIoUel cpellbl COeMHEHUSIMU Cepbl (KUCIOTHBIE TOK[IH,

3arpsiI3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 NMPEIOTBPAIECHHS

2.3

OOmast xapakrepucTuka 3yeMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIIEHUS. A30T, paclpOCTpPaHEHHUE B IPUPOAE,
¢usnyeckue U XuMu4eckue cBoicTBa. Kpyroopor a3ora B npupozae. AMMHUAK,
ero ¢u3uM4eckue U XMMHUYECKHE CBOICTBa, mojydyeHue u npumeHenue. Conn
aMMOHMs, HX (u3nyeckue ¥  XMMHUYECKHE CBOICTBA, IpPHMEHEHHE.
KauecTBeHHas peakiusi Ha MOHbl aMMOHHUA. A30THasi KUCJIOTa, €€ MOJyueHue,
¢usnyeckue M XMMHUYECKHE CBOicTBa (0OIIMEe Kak MpeaCcTaBUTENs Kiacca
KHCIIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJied aMMOHHMS B
KayecTBe MHMHEPAJbHBIX yJIO0OpeHui. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolien
Cpelibl COETUHEHHUSIMH a30Ta (KUCIOTHBIE JOXKIU, 3arpsA3HEHNE BO3/1yXa, MOUYBBI

1 BOJOEMOB)
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docdop, amtorponHsle Mogudukanuu docdopa, puzndeckrne U XUMUYECKHUE
ceorictBa. Oxcupn dochopa(V) u docdopHas kucnora, Qundeckue u
XMMUYECKHe CBOMCTBa, mosydeHue. lcnonb3oBaHue ¢ochaToB B KadecTBe

MUHEPAJIBbHBIX YI00pEHH

2.5

OO6mas xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOe€HHOCTH CTpOEHHUS
aTOMOB, XapakTepHbIC CTENEHH OKUCICHMS. YTIEpoJA, aJJIOTPOITHBIC
Moau(HKAIMK, PACIPOCTPAHCHHE B TPUPOJE, (PHU3MYECKHEe W XUMUYESCKUE
cBoiicTBa. Azncopouus. KpyroBopor yriaepoxa B mpupone. OKCHIbl yriepoaa,
nux (1)I/I3I/I‘-ICCKI/I€ U XUMHUYCCKUC CBOﬁCTBa, HeﬁCTBHC Ha JKWBBIC OpPraHWU3MBbI,

IIOJIYYCHUC U IIPUMCHCHHUC. DKOJIOTHYECKHE HpO6J’IeMBI, CBA3aHHBIC C OKCHI0OM




yraepona(IV); rumoresa r1100anbHOrO MOTEIUICHUS KIUMATa; IMMapPHUKOBBIN
apdekT. YronpHas KucCIoTa M €€ CONMM, MX (PU3NUYCCKUE H XHUMHUYECKHE
CBOICTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHarT-
noHbl. Vcnosnp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SAHCTBE

2.6

[TepBoHauyaNbHBIC MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCAMHCHUSIX
yriepona (MeTaH, 3TaH, JITWJICH, AalleTWICH, STaHOJ, TJIMIEPHH, YKCyCHas
kucnota). X coctaB m xummueckoe crpoeHue. [loHsATHE O OMOIOTHYECKU
BaXHBIX BEIECTBAX: XHpaX, Oelkax, YIrJIeBOJaX — W WX pPOJIM B IKU3HU
yeloBeka. MarepuanbHOEe CIMHCTBO OPraHMYECKUX U HEOPTaHWYECKHX

COCTUHEHUN

2.7

Kpemuwnii, ero Qusnyueckue © XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMeHenre. CoequHEHUsT KpeMHUs B npupoje. OOmue mnpenctaBieHust 00
okcuae kpemuusA(IV) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHHUE B
GBITy, MCIUIIUHC, TPOMBIIIIJICHHOCTH. Baxueiimnme CTPOUTCIIbHBIC MAaTCpUAJIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCHHGBHOﬁ KHU3HHU

2.8

XUMHUECKUH SKCHEPUMEHT: HM3y4YeHHE 00pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHUE Ka4E€CTBEHHBIX PEaKUHUA Ha XJIOPUA-
HMOHbI M HaOJIOJICHUE MPU3HAKOB HUX MPOTEKAHMs; OIBITHL, OTPa’KaIoIINe
(u3nyecKkre 1 XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEAMHEHHMH (BO3MOKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C O0pa3laMu XJIOPUIOB
(ramoreHnIoB); O3HAKOMJICHHE C oOOpasllaMh cepbl W €€ COeAUHEHUSIMHU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOMIOJCHHWE Hpoliecca
oOyrauBaHuUsl caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOI KHCIOTHI;
U3y4YeHHe XMMUYECKUX CBOMCTB pa30aBlIeHHOW CEpHOM KHCIOTHI, MPOBEJCHUE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH M HaONIoJeHHe IpHu3HaKa eé
MIPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NYECKUMU CBOMCTBaMU a30Ta, ocdopa u ux
COEIMHEHUIN (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEPHANIOB), O0O0pa3lamMu
a30THBIX U (ocHOpPHBIX yA0OpEHUH; OTyYeHue, cOOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KAauyeCTBEHHBIX pPEaKIUil Ha HOH
aMMOHUSI U (ocdaT-uOH M U3yuyeHHE NPU3HAKOB HX MPOTEKaHMS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
UCIOJIb30BAaHUE BHUJIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTATTMYECKUX
peméTok anmmasza, Tpadmura, (QyliepeHa; O3HAKOMIIEHHE C  MPOIECCOM

az[cop6u1/m paCTBOpéHHHX BCHICCTB AKTUBHUPOBAHHBIM yrnéM u YCTpOﬁCTBOM




IIPOTHBOra3a; IOJIy4eHUEe, coOMpaHHe, paclio3HaBaHHE M H3Y4YCHHE CBOICTB
YIJIEKHCIIOTO Ta3a; IPOBEJEHHE KaueCTBEHHBIX peaklui Ha KapOoHaT- H
CWJIMKAT-UOHBl M W3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHUE C
NPOAYKIHUEH CHUIMKATHOM NPOMBIIUIEHHOCTH; PELICHHE SKCHEPUMEHTAIbHbIX

3aj71a4 110 TeMe «BakHeHlIe HeMeTaUIbl U UX COETUHEHUI

Mertamisl 1 uxX COCIUHCHUA

3.1

OGH_IaSI XapaKTepI/ICTI/IKa XUMHUYCCKUX DJIECMCHTOB — METAJIJIOB HA OCHOBAHHUU UX
nojoxxenus B llepuoamdeckoid cucteMe XuMHUecKux dnemeHtoB J[.A.
MGHI[CHCGBEI )41 CTpOGHI/ISI aTOMOB. CTpOGHI/Ie METAJIJIOB. MeTaHHI/I‘ICCKaH CBs3b U
METAJUTMYECKasi ~ KpUCTAUTMYeCKass pemiérka. DJECKTPOXUMHUYCCKUN s

HaIpsHKEHUN METaJUIOB

3.2

duznyecknue U XUMUYECKHE CBOMCTBA MeTauioB. O0IIKe Crioco0bl MONTYyYeHUS
MeTaioB. [loHsATHE O KOPPO3UU METAILIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyTYH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIIIEHHOCTH
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[lenouynsle MeTayuibl: nosioxkeHue B llepuoamyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaXOXJIECHUE B IPUPOJIE.
duznyeckre 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIbI U
TMJIPOKCUABl HaTpusd U Kaius. [IpuMeHeHHe IIeToYHBbIX MEeTaUIOB M MX

COEIUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMi:  TOJIO)KEHUE B
[Tepuonuueckoit cucreme xuMmuueckux sneMeHToB JI.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxOxjaAeHHe B mnpupoae. Dusmveckue U XUMUYECKHE CBOWCTBA
MarHus W Kaiublius. BakHeWmne coeauHeHUs Kaiablus (OKCHA, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

AnromuHuit: nonoxxenue B llepmoguueckoil cucTeMe XHMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpO€HHE aroma; HaxOXAeHUE B mpupozae. Puznueckue u
XMMHUYECKHE CBOMCTBA AIFOMUHUS. AM(DOTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA

AJTFOMHUHUA

3.6

Keneszo: nonoxenne B [lepuoanueckor cucreme Xxumudeckux snemenTon J[. M.
MeHeneeBa; CTpoeHHE aTOMa; HaxoXKJeHue B npupoae. Dusznueckue u
XUMHUYECKHE CBOMCTBa jxeneza. Okcuapl, ruapokcuabl u coiu sxenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XHUMHUYECKUN 9KCIICPUMCHT: O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB M CIIJIaBOB,

ux (U3MYECKUMH CBOMCTBAMM; H3Yy4YEHHUE PE3yJbTaTOB KOPPO3UH METAJJIOB




(BO3MOXHO WCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIa KaJblMs M HaTpus C BOAOH (BO3MOKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAIIOB); HMCCIICJOBAHUE CBOWCTB KECTKOW BOJIBI;
mporiecca TOpPEHHsl Kelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJB30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHMUS KAUYECTBEHHBIX PEaKIUi HA MOHBI
(Marams, Kajblus, amroMuHus, nuHKa, skeneza(ll) wm xenmesa(Ill), memu(Il);
HaOJIIO/ICHUE W ONHMCAHUE MPOIECCOB OKpPANIMBAaHUS TUIAMEHW MOHAMH HATPHS,
Kaausi W Kaiublsl  (BOBMOXKHO — WCIOJB30BaHWUE  BHCOMATEPHAIIOB);
HCCleIoBaHNEe aM(OTEPHBIX CBOWCTB THJIPOKCHIA aTIOMUHUS U THIPOKCHIA
[IUHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 3aj1au 1o TeMe « BakHe#e MeTauibl 1

nX COCANHCHUS)

XHUMMS U OKpyKarolas cpena

4.1

HoBeie marepuanbl u TexHonoruu. BemecTtBa U maTepuainbl B IMOBCEIHEBHOMU
JKA3HU 4YesioBeKa. XUMHUs U 3J0poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas momomip Mpu XMMHYECKUX OXKOTax M

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  IPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomiei cpeasl [1JIK. Posb XuMum B pemieHUH 3KOJI0TMYECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (Yrojb, NPUPOIHBIA Ta3, HedTh),

MMPOAYKTHI UX Hepepa60TKH, UX pOJib B 6BITy " MPOMBIIIJICHHOCTH

4.3

XUMHYECKUM OKCIICPUMCHT: U3Yy4YCHHC 06pa3u0B MaTCpHraIOB (CTGKJIO, CIIJIaBbI

METaJJIOB, TOJIMMEPHBIE MaTEPUAJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMs

IIpoBepsiemble TPeOGOBaAHMSA K NMPeIMETHBLIM pPe3yJibTaTaM
0a30BOI0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHose PI'OC

1

[IpencraBnenue:

1.1

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHUMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMMYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOLIeH KyJbTyphl M NPAKTHYECKOM
JESTEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAHHEC MECTAa XUMHU CPECAU APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MECTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKI.IPIfI; YMCHUC HUCIIOJIb30BaTh MOACIN JJIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHATHLHON EATETBHOCTH, CBI3aHHBIX C XUMHEH H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMM Ha JOCTHXKEHUAX
XUMHYECKOW HAyKH, YTO MO3BOJHUT OOYYAaroIIUMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiieit mpodecCuoHaIbHON AesITeNIbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOp XMMHHU Kak MPOGWIBHOTO MpenMeTa

IIpU [IEPEeX0/ie Ha YPOBEHb CPEJHEr0 00IIero o0pa3oBaHUs

BJ'IaI[eHI/Ie CHUCTEMOM XWMHWUYECKUX 3HAHHH H YMCHHUC IIPUMCHSATDH

CUCTCMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH OJIIEMEHT, aToM,
MOJIEKYyJIa, BELIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsE CMEChb, OTHOCHUTEJbHBIE AaTOMHas M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAas Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJIb (CpedHsis), XUMUYECKas
peakuus, peakUUH COCIUHEHMs], PEAKLUU PA3JI0KEHUs, peakiuu
3aMeIleHNs, peakiuu oOMeHa, TeruioBod 3((dexT peakuuu, 5K30- U
9HJIOTEPMUYECKHE PpEaKIMU, PacTBOp, MaccoBas [0S XUMHUYECKOIO
AIIEMEHTa B COEIMHEHUH, MAacCOBast 101 M TIPOLIEHTHAS! KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aTOMa, JJICKTPOHHBIN CIIOW aToMa, aTOMHAs




opburanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAasl CBSI3b, JICKTPOOTPUIATETLHOCTb, MOJISIPHAS U HEMOJISIpHAs
KOB&JIEGHTHAsE  CBSI3b, MOHHAas  CBsI3b, METAJUIMYECKas  CBSI3b,
KpUCTa/NIM4yecKass pemeéTka (aToMHas, HOHHAs, MeTaJUITnyecKasi,
MOJIEKYJISIpHAsl), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTHYECKAsT UCCOIMAIMSA, pPEeaKlUWd HOHHOro oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ pEAaKIUM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCIEHHE U  BOCCTAHOBIICHHE, AJIEKTPOJIH3,
XMMHMYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE pEaKluH,
CKOpPOCTh XHMMHMYECKOM peakimu, Kataiuzatop, I[IJIK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIONIME 3aKOHBl XMMHH: 3aKOH COXPAaHEHHS MAacChl,
nepuoguueckuit 3axkoH JI.M. MenaeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIPO
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TEOpUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpUst

AJIEKTPOJIUTUYECKON JUCCOIHAITIT

Bnaagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMEHHE MPaBUIIBHO UCTIOIh30BATh N3yUEHHBIE BEIIECTBA U MaTEPUAITBI
(B TOM wuyuciae MUHEpaJbHBIE YIOOpPEHHS, METaIbl M CIUIaBHI,
IPOAYKTHl TepepadOTKH TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupoAHoro rasa, HeTu) B OBITY, CEbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUISl OpraHu3Ma YeJIOBeKa; YMEHHUE MPOrHO3UPOBATH BIHMSIHUE BEIIECTB

U XUMHYCCKUX IMPOLCCCOB HAa OPraHMU3M YCJIOBCKa W OKPYKAIOUIYIO

MPUPOJIHYIO CPey

3.2

YMCHHUC HHTCIPHUPOBATH XHUMHYCCKHUC 3HAHUA CO 3HAHHAMU IOPYTUX

y4eOHBIX TPEAMETOB

3.3

HaJIM4YMe OMbITa pabOTHl C PA3IMYHBIMM UCTOYHHKAMHU HH(OpMaIH
N0 XUMMU (Hay4dHas M HAy4yHO-TIONYJISIpHAs JIMTEparypa, CIOBApH,

CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTUBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BC€IICCTBAX, HX
MMPEBPALICHUAX n IMPAKTUYICCKOM IMPUMCHCHUHA n YMCHUEC

HCIIOJIB30BAaTh €€ s PCIICHUA y‘-Ie6H0-HO3HaBaTeJIBHLIX 3aaad

Brnagenue ocHoBamMH IIOHATHHHOIO arraapara U CHMBOJIMYCCKOTO

SA3bIKa XUMHH JJIs1 COCTaABJICHUSA (i)OpMy.]'I HCOPTaHNUYCCKUX BCIICCTB,




YpPaBHEHUH  XUMHUYECKHMX  pPEaKIMd; OCHOBAMHM  XHUMHUYECKOM

HomeHknatypsl (IUPAC u TpuBuansHoi)

YMmeHne oOBSCHATH CBA3b MOJIOKEHHUs 3nemeHTa B I[leproamueckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sAapa, oOliee Yucio
AJIEKTPOHOB), PACHPEIECICHUEM D3JIEKTPOHOB II0 JHEPreTHUYECKUM

YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOIOB, KAUS U KaIbLIHS

[IpencraBnenue 0 MIEPUOTUYECKOMN 3aBUCUMOCTH CBOICTB
XUMUYECKHUX 3JIEMEHTOB (paJyC atoMa, 3JEKTPOOTPULATEIbHOCTD),
MPOCTBIX W CIOXXHBIX BEIIECTB OT TIOJIOKEHUS DJIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX MEpPUOJAX M  TJIaBHBIX

MNOJArpyNax) v 3JeKTPOHHOTO CTPOEHHUS aTOMa

YMenue kinaccupuuupoBarh:

7.1

XUMHNYECKHUEC DJICMECHTHI

7.2

HCOPTraHN4YCCKUC BCUICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaciarh:

8.1

BAJICHTHOCTb U CTCICHb OKHUCJICHUA XUMHUYCCKUX JJICMCHTOB, 3apsAal

HOHa

8.2

BHUJl XMMHYECKOW CBS3M W THUI KPUCTAUIMYECKOW CTPYKTYphl B

COCAUMHCHUAX

8.3

XapaKTep CpCabl B BOAHLIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBEIHPIIZ)

8.4

OKHUCJIHUTCIIb U BOCCTAHOBHTCIIb

YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKUE CBOMCTBRA:

9.1

MPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOAOPOJI, TrpaduT, ammas,
KpeMHU#, a30T, ¢ocdop, cepa, XJIOp, HATpUH, Kalui, MarHHi,

KaJIBIIMHA, aJTFOMHHHM, KEJIE30)

9.2

CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOpOB (BOja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIAbI M THUIPOKCH]IBI
metaioB [-IIA rpynn, amtomunus, menu (1), umnka, xeneza (I u
II), oxcuast yraepoaa (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,

docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

IMPOTHO3HUPOBATH u XapaKTCpU3oBaTb CBOMCTBA BCIICCTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPHUMCHCHUC BCIICCTB B
3aBUCHMMOCTH OT HUX CBOﬁCTB, BO3MOJXHOCTb IMPOTCKAHHA XUMHUYCCKHX

HpeBpaHIeHI/If/'I B Pa3JIMYHLIX YCIIOBHUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIC YPAaBHEHHUsI PEAaKLUH, B

10
TOM YHCTIE:
10.1 peakIiit HFOHHOTO 0OMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX ~XMUMHYECKHE CBOWCTBA W3YYCHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKHUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeH#e BBIUUCATH (IPOBOIUTE PACUETHI):
111 OTHOCHUTEJIHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHUU
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MaccCy, 00beM ra3oB
114 [0 YpaBHEHUSIM XHMHUYECKUX PEAKUUAd M HAXOAUTh KOJIMYECTBO
' BEIIIECTBA, 00BbEM U MACCY PEAreHTOB WU MPOYKTOB PEAKIIUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAMH  HAy4YHOro  TO3HaHUA (HaOIrOlIeHuE,
101 W3MEpPEHHE, SKCTICPUMEHT, MOJICTUPOBAHNE) TTPH U3YUCHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; yMeHue chopMyaupoBaTh MpodieMy H
MIPEVIOKHUTH MYTH €€ PEIICHUS
12 Oe3omacHOl pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' HOCYI0M 1 1abOPaTOPHBIM 000PY0BaHUEM
paBUJIaMy OE30MAaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIb3yEMbIMU
B TIOBCEHEBHOM XKU3HH, IPABUIIAMH MTOBEJICHUS B MENIAX cOepeKeHUS
123 37I0pOBbSl M OKpPY’KAIOIIEW NPUPOAHOW Cpelbl; MOHMMAaHUE Bpeaa
' (ormacHOCTH) BO3JIEUCTBUS HA JKHMBBIC OPTraHU3MBI OMPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS] U TMPEAOTBPAIICHUS HX BPEIHOTO
BO3ICHUCTBUSA
3 Hanuuume mpakThyecknx HaBBIKOB TUUIAHUPOBAHHS U OCYIECTBIICHUS
CIEYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 W3y4YeHHUE M ONMCaHue (PU3UICCKUX CBOMCTB BEIICCTB; O3HAKOMJICHUE

C (1)I/I3I/ILI€CKI/IMI/I n XUMHNYCCKUMU SIBJICHUAMMU, OIIBITHI,




WUTFOCTPUPYIOIIME IPU3HAKY POTEKAHNS XUMHUECKUX PEAKIIMM

13.2

U3y4eHHE CIIOCO00B pa3JeIeHus cMecer

13.3

NOJlyY€HUE KHCIOpOAAa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOZIOPO/Ia YU M3YyYEHHE €r0 CBOMICTB; MOJYyYEHHE YIJIEKHUCIOTO rasa u

HU3YUCHHUC €TO CBOI>'ICTB; MOJIYUCHHUC aMMHUaKa U U3Yy4YCHHUEC €O CBOICTB

13.4

[IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

pacTBOPEHHOTO BEIIECTBA

13.5

pUMEHEHNE MHAUKATOPOB (;rakmyca, METHJIOpaHKa u
denondranenHa) i ONpelesieHUs] XapakTepa Cpeibl B pacTBOpax

KHUCJIOT U LIeaoyei

13.6

WCCIICZIOBAHUE U  OMNHCAHUE CBOWMCTB HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB; M3yYCHHUE B3aUMOJICUCTBHS KHCIOT C METaJIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJTY4YEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOIO MeTajlyla JApyrdM U3  pacTBoOpa  COJIU;
UCCleIoOBaHHEe aM(OTEPHBIX CBOWCTB THUAPOKCUAOB aTIOMUHUS U

MUHKA

13.7

PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TCMaM: «OCHOBHBIC KJIACCHI
HCOPraHUYCCKUX COGHHHGHHﬁ)); ((:‘)J'ICKTpOJII/ITI/I‘IeCKaﬂ
JUCCOLIMAIIUsA) «Baxneimye HeEMETaIabl H HUX COCOAUHCHUA,

«Baxkneinne MeTalIbl M UX COCIUHCHU»

13.8

XMMHYECKHE  OKCHEPHMEHTHI,  WIUIIOCTPUPYIOIINE  TPH3HAKU
NPOTEKAHUS peakiii MOHHOTO OOMEHa; KaueCTBEHHbIC PEaKLUH Ha
NPUCYTCTBYIOIME B BOJHBIX DPAacTBOpax HOHBI XJIOpHUA-, OpomH1-,
uomuna-,  cynbdar-,  docdar-, KapOOHAT-, CHIMKAT-AHUOHBI,
THJPOKCHI-NOHBI, KATHOHBI aMMOHHS, MarHus, KalbLUs, aJIOMHUHHUS,

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

14

YmMmenue:

14.1

MNPpEACTaBIATL PE3YyJIbTATbl SKCIICPUMCHTA B (l)opMe BBIBOIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6J'II/IIl U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDL CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKHNMH
SABJICHUSAMHU U ITPOLCCCaMU, NPOUCXOOAINIUMHA B MaKpO- U MUKPOMHUPE,

00BACHATH MMPUYUHBI MHOI‘OO6pa3I/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1

HepBOHaanLHBIe XUMHWYECKHUEC ITOHATHUSA

1.1

YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMeceit

1.2

ATOMBI © MOJICKYJIBL. Xumuueckue dyeMeHTbl. CHMBOJBI  XUMHYECKHX

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 MOJICKYJIsIpHasd mMacca. Maccosas J0JI1 XUMHUYECKOI'0 3JIEMEHTA

B COCAMHCHNU

1.5

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

BianMocBs3n KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IWMHHAIL BEIICCTBA

1.6

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

3akoH COXPAHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHUA

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IOIII/I‘ICCKaH CHUCTCMa XHMHUYCCKHUX OJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema XxuMu4yeckux ieMeHTos /.M.
Mengeneesa. [lepuonel u rpynnsl. @U3nyueckuid CMbICI MOPSIKOBOIO HOMEDA,

HOMCPOB IICPpUOJa U I'PYyIIIbI 3JICMCHTA

2.2

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

[Tepuonnueckont cucremsl [I.1. Menaeneena
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3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX SJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kausl, Kaiublldsa (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METAIMYECKHUX W HEMETAUIMYEeCKMX CBOMCTB) M WX COCJUHEHHWHA B
COOTBETCTBHUU C TMIOJIOKEHHEM »JJieMeHTOB B Ilepuommdeckoit cucreme u

CTPOCHUCM UX ATOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBs3b. KoBaneHTHast (monsipHass ¥ HEMOJIApHAsi)  CBSI3b.
DNEeKTPOOTPULIATETILHOCTh ~ XUMUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

Mertannuueckas cBS3b




3.2

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

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemecTB. Hemeraiuibl u ux

COCIMUHCHHMUA. Mertamasl 1 BX COCIUMHCHUA

4.1

Krnaccupukaiuss W HOMEHKIATypa HEOPTaHWYECKHX COCIUHEHHUH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTepHBIC) u
HECOoJIeOOpa3yrolue; OCHOBaHWM (IMIENOYM W HEPACTBOPUMBIE OCHOBAHWS);
KUCTOT  (KHCIIOpOJACOAepkalue © OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

@u3nyeckue M XHUMHUYECKHME CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAIIOB:

BOJIOPO/JIa, XJIOpA, KUCIOPO/a, Cephbl, a30Ta, Gpocdopa, yriaepoja, KpeMHHS

4.3

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

pax HaHpH)KeHI/Iﬁ MCTAJJIOB

4.4

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

XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, AMMUAKA

4.5

du3nyeckue U XMMHYECKHE CBOMCTBA OKCHI0B HemeramuioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(IV). Ilonydenue

OKCHJOB HEMETAJLJIOB

4.6

Xumunueckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpymn, uuuka, menu(ll) u

xenesa(Il, IT). [Tomydyenne oKCUI0B METAIIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHHWHN M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpE
TUAPOKCUIIOB ~ QJIIOMUHUSA, JKene3a, 1uHKa). [lomyueHue ocHOBaHuil U

aM(pOTEepHBIX THIPOKCHU]IOB

4.8

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

HonyquHe KHUCJIOT

4.9

OO6mue xuMuYecKue cBocTBa cpenHux coneil. [lomyuenue comeit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacClio3HaBaHHUC BOJOpOAd, KHUCIOpOAd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIabopaTopuu

4.11

[MomyueHnne aMMuaka, CEpHONH M Aa30THOM KMCIIOT B MPOMBIIIIEHHOCTH. OOmue

CIIOCOOBI IMOJIYUCHHA MCTAJIJIOB




4.12

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

XUMUYECKUE PEAKIIUU

5.1

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

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX JJIEMEHTOB

52

TennoBoil A3 heKT XMMUYECKON peakIy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

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

53

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

OKHCIINTEIILHOBOCCTAHOBUTCIILHOM 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 ¥ COKPAILLEHHBIC HOHHBIC YPABHEHUS PEaKLUN

XuUMHUS ¥ OKpyXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM JKW3HM 4eloBeka. be3omacHoe
WCITOJIb30BAHHWE BEIIECTB M XWMHUYECKHX pPEaKkIui B J1abopaTtopuu U OBITY.

HepBaS{ IOMOIIb ITPU XUMHUYCCKUX OKOIr'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyKaromed cpefpl  (KUCIOTHBIE — JIOXKIH,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €Tr0 MPEIOTBPAIICHHS
[Ipenenvuas momyctumass kouueHtpanus BemiectB (IIJK). Poap xumuum B
pelIeHUH HKOJOTHYECKUX TMpoOjeM. YCuieHHue NapHUKOBOTO dddekra,

pa3pymi€cHue O30HOBOI'O CJI0s

6.3

[Ipumenenue cepsl, azora, Gocdopa, yriepoaa, KpeMHUSI U UX COCAMHCHUI B
OBITYy, MEIWIIMHE, MPOMBINLICHHOCTH H CEJIBCKOM Xo3siicTBe. [IpuMeHeHue
METAJIOB M CIUIAaBOB (CTalb, YYTyH, IOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBINIICHHOCTH MX COeAUHCHHM. [IoHITHE 0 KOPPO3UH METAJJIOB, OCHOBHBIE

CIIOCOOBI 3aIllUTBI UX OT KOPPO3UU

6.4

[TpuponHble HUCTOYHHKHU YTIEBOIOPOAOB (yrojib, MNPUPOAHBIA ra3, HedTh),

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

6.5

[lepBoHavyanbHbIE TOHATHS OO0 OPraHWYECKUX BEIIECTBAX KAK O COCIUHEHUSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIEH, 3TaHOJI, TJINLIEPUH, YKCYCHAs! KHCIIOTA).
[onsATHE 0 OMONIOTMYECKN BAYKHBIX BEIIECTBAX: JKUpaX, OENKax, yIriaeBoJax — U UX

POJIM B )KU3HU YCTIOBCKA




Pacuértnr:

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