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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;



CrocoOCTBYET (OPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
0o0pa3oBaHUE O0yYAOUTUXCSI.

JlanHbie HampaBlieHUS B OOYYCHHH XWMHH OOCCIEUYHBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISETCS  MEJarorudecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpEAeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30oBaHUsI OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUI
OpraHUYECKON XHUMUMU.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CHUCTEMHOro mnojxojia Kk €€ mzyudeHuro. ColiepxkaHue CKIIAJbIBACTCS U3 CUCTEMBbI
MIOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOU
peakuuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 MIPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

- aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

- Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

- YYEHHS O CTPOCHUH aTOMa U XMMHUYECKOM CBSI3H;

- TPENCTaBICHUA 00 DICKTPOJUTHYCCKON JHCCOIMAIMA BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHWS PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKH
MIOJIYYCHHBIX U OCMBICTICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (YHKIUKA OOBSICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHUS] U TOIYy4YCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHne mporpaMmbl IO XHMHH CIIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEJCTABJICHNUS O XMMUAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HAaHUSI B Hayke. M3ydeHHe XUMHM NPOUCXOJUT C IPHUBICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arooluid MUp»,
«bwuomnorus. 5-7 xkimacce» u «dusnka. 7 Kimacey.

[Ipu wu3ydYeHHUH XUMHUH TNPOUCXOAUT (POopMUpOBaHHE 3HAHUN OCHOB
XMMUYECKON HAayKH Kak 0O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4yeOHOTO MpenMeTa COCTOMT B (POPMHUPOBAHUM CUCTEMBI XUMHYECKHX
3HAHUN — Ba)KHEUIINX (PAaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUSCKHUX ITOJOKCHHM,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHUM K HAy4YHbIM METOJaM T[O3HAHUS TMPU H3YYEHUU BEIIECTB U
XUMHUYECKHUX peakKiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMCHHUHA U
UX T[PUMEHEHUH B Y4YEOHO-IIO3HABATEIIbHOW M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSTeIbHOCTH, OCBOCHHHM MpaBWJ 0€30MacHOro OOpalieHHs C BELIECTBAaMHU B
ITIOBCETHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3HauY€HHE NMPUOOPENTH TAKUE 1EJH, KaK:

- (opmMupoBaHME HWHTEIUIEKTYaJbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY NPUHATHIO PEIIECHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

-  HampaBJIEHHOCTb OOy4Y€HUsT Ha CHUCTEMAaTHYECKOE MPHUOOIICHHE
oOydJaronmxcsi K CaMOCTOATEIbHON I03HABATEIbHON NI€ATEIbHOCTH, HAy4YHBIM
MEeTOJaM TMO3HaHUsA, (OPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

- obecrieueHue yCIOBUM, CIIOCOOCTBYIOMMUX MPHUOOPETCHHIO 00YUaIOIIUMUCS
ONbITa PA3HOOOPA3HON NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUX YHUBEPCAJIbHOE 3HAUY€HUE MIJIs
Pa3IUYHBIX BUJIOB ACSITEIBHOCTH;

- (opmupoBanue o0OmEeld QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATH W OLEHUBATh SIBJICHUS
OKpPY>KaIOIlIer0 MHpA, UCIOJIb3Ys 3HAHUS WU OIBIT, MOJIYYEHHbIE MPU HU3YUYEHUU
XUMHH, TPUMEHATh WX TPHU pEHICHHH MpoOJieM B TOBCEIHEBHOW JKU3HH U
TPYZIOBOU IEATEIBHOCTH;

- ¢opmupoBaHne y OOydalOUUXCS T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHUMAHUSl LEHHOCTH XUMHUYECKHUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
eJIeCO00Pa3HOr0 TOBEAEHHS B OBITY M TPYAOBOM JEATEIHHOCTH B LEIIX
COXPaHEHUs CBOETO 3/10POBbs M OKPYKAIOLIEH IPUPOAHON CPEABL;

- pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHHMS OOIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPaBJICHHOCTU JATbHEUIIEro
00yueHus.

OO0miee 4yuciaO 4YacoB, OTBEAEHHBIX IS H3YYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111er0o 00pa3zoBaHusi, coctapisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJZlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEZIEIIO).



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
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBanue pa3uesioB (ungposbie)
KonTpoabubie | IlpakTuuyeckue
/I | ¥ TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pasznea 1. IllepBoHayaibHbIe XMMUYECKUE TOHATHS
XuMmust — BaxHasi 00J1IacTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [JOK
' IIPaAKTUYECKON https://m.edsoo.ru/7f41837¢
JeSTeTLHOCTH YeJIOBEKa
12 BemecTBa u xumMuieckue 15 1 bubmuoreka [JOK
' peaxkuuu https:/m.edsoo.ru/7f41837¢
Uroro no pazaeny 20
Pa3nes 2. BaskHelimne npeacTaBuTe Il HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopon. 6 bubnuorexa [JOK
' [NousTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonsrue o g 1 bub6nuorexa [IOK
' KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
73 Bopna. PactBopsl. [lonsitue 5 1 1 bubnnoreka [JOK
' 00 OCHOBaHHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCBI BuG OK
OTEKa
2.4 HEOPraHUYECKUX 11 1 1 nosmoreka L
. https://m.edsoo.ru/7f41837¢
COETMHEHU I
Hroro 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 1 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 4 5
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9 KVIACC

KoanuectBo yacon JIeKTPOHHbIE
Ne HaumenoBanue pa3uesioB (ungposbie)
KonTpoasubie | IlpakTtuyeckue
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Paspnen 1. BemecTBo 1 XMMHU4YeCKHE PeaKIUH
[ToBTOpeHue u yrnyoneHue
1.1 3HaHI/II7113 OCHOBH}I:IXyéB eJI0B 5 | bubmmorexa [TOK
' pas https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XUMHUUYECKUX PEaKui https://m.edsoo.ru/7f41a636
DIEeKTPOTUTHYECKAS
1.3 HccoIranus. XMMHUISCKHe 8 1 1 bubmmorera [JOK
’ g HHatt. https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no paszneny 17
Paznen 2. Hemerasuibl U MX COeIMHEHMSI
OO01mas xapakTepuCTHKa
P p bu6nmoreka [JOK
2.1 XUMHUYECKHUX IJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO01mas xapakTepucTHKa
29 XAMHUYECKHUX 3JIEMEHTOB 6 bubmuoreka [JOK
' VIA-rpymmst. Cepa u eé https://m.edsoo.ruw/7f41a636
COCTMHECHUS
OO0mas xapakTepucTuKa
73 XAMHUYECKHUX 3JIEMEHTOB 7 1 bubmuoreka [JOK

VA-rpynmsl. A3ot, hocdop
U UX COCAUHCHUA

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




OO1m1as xapakTepUCTHKA

24 XAMUYCCKHX DJIEMCHTOB g bu6nmoreka [JOK
' IVA-rpynnel. Yriepona u https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTUHEHUSI
Hroro no pasneny 25
Paznen 3. Metasibl M UX COeIMHEHUS
. bubmuoreka [JOK
31 Obuue CBoHCTBA METAIIOB 4 https://m.edsoo.ru/7f41a2636
39 Baxnelire MeTaibl U UX 16 bubmuoreka [JOK
' COETMHEHUS https://m.edsoo.ru/7f41a2636
Hroro no pazaeny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa u Mmarepuasl B 3 bubnuorexa [JOK
' JKW3HU YEJIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMmst 3 bubmotera [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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IHOYPOYHOE IIVTIAHUPOBAHHUE

8 KJIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bceero u3yuyeHusi | oOpa3oBarTe/ibHbIE
padoThI padoThbI
pecypcsbl
1 [Ipeamer xumun. Poae Xumuu B KU3HU | 03.09.26 bubnmoreka [JOK
yesoBeka. Tena u BemecTsa o https://m.edsoo.ru/ff0d210¢
bubnuorexa [JOK
2 I1 1 04.09.26
OHSITHE O METO/IaX TIO3HAHHS B XUMUHU hitos://m. edsoo ru/f0d227e
[Tpaktryeckast padora Ne 1 «IIpaBuia
3 paboTHI B 1a00OpaTOPUU U IPUEMBI | 10.09.26 bubnmoreka [JOK
obparteHus ¢ 1a00paTOPHBIM o https://m.edsoo.ru/ff0d23dc
000pyA0BaHHEM)
YucTtele BemecTBa U cMecH. CriocoObl bubmuorexa [JOK
4 . 1 11.09.26
pas3zeseHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 17.09.26 Bubmmorexa [IOK
a . PHMEp o https://m.edsoo.ru/ff0d28c8
OUYMCTKU ITOBApEHHOM COJIN)»
but6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 18.09.26 httos//m.edsoo. ru/f0d2ate
7 XUMUYECKHUE AIIEMEHThI. 3HAKU 1 24.09.26 bubnuoreka [JOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB o https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 IT 1 25.09.26
POCTHIC 1 CHOMTHEIC Beiectna https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 01.10.26 Brbnrorexa LIOK

https://m.edsoo0.ru/ff0d2d50




3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB.

bubmmorexa [JOK
1 X .B 2.10.2
0 umMuyeckas popmyna. BaneHTHOCTb 02.10.26 httos:/m. edsoo. ru/ff0d2eae
aTOMOB XMMHYECKUX JICMCHTOB .
1 OTtHocCuTENbHAs aTOMHAs Macca. 08.10.26 bu6muoreka [{IOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca o https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHAYECKOTO 09.10.26 bubmuorexa [JOK
3JIEMEHTA B COCTMHEHUUN o https://m.edsoo.ru/ff0d350¢c
13 KomuuecTBo Bemecrra. Moib. 15.10.26 bu6numoreka [IOK
Monsipaast Macca o https://m.edsoo.ru/ff0d5230
14 PU3NYECKUE U XUMUYECKUE SBIICHUS. 16.10.26 bubnuoreka [JOK
XuMHuecKas peakius o https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycroBus NPOTEKAHUS 221026 bubnmnoreka [JOK
XMUMHAYECKHX PEaKIUii o https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. 23.10.26 bubnmnoreka [JOK
XuMUUeCcKUe ypaBHEHHUS o https://m.edsoo.ru/ff0d3b88
Boruncnenust Konu4yecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSM XUMHUYECKUX 05.11.26 Bubmmorexa [IOK
B . P o https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHYECKUX peaKIIHid
18 (coe I/IHq;HI/IHH a3JI0KECHHUS e 06.11.26 bubmorexa [IOK
g P ’ o https://m.edsoo.ru/ff0d3{34
3aMeIIeHus, oOOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG 10K
noIMoTeKA
19 . 0606 12.11.26
PHHHICTONEMCT © erHHe " https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHs 3HAHHIA
20 KonrtponsHas padora Nel mo reme 13.11.26 bu6nuoreka [IOK
«BelecTBa U XUMUUYECKUE PEAKIHN o https://m.edsoo.ruw/ff0d4290
B — .C
)1 0311yX — cMech ra3oB. CocTaB 19.11.26 but6mmoreka [IOK

BO3yXa. KI/ICHOPOI[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e




pocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

but6mmoreka [{OK
22 KHCJIOpoJia (pEeaKIuu OKUCIICHUS, 20.11.26 hits://m.edsoo ru/f0d46 14
ropenue). [lonsTue 06 okcuaax
CriocoOblI MosTy4eHHs KUCI0po/ia B
23 J1a00paTOPHUH U MMPOMBIIIIIEHHOCTH 26.11.26 bubmorexa [IOK
patop P ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TemnoBoit 3¢ ekt XuMuIecKoit
24 peakIiu, MOHATHE O 2711.26 bubnmnoreka [JOK
TEPMOXUMHUUYECKOM YPaBHEHUU, DK30- U o https://m.edsoo.ru/ff0d4790
IHIOTEPMHUYCECKUAX PEAKITHIX
TomnuBo (HedTh, yroiab U METaH).
25 3ar SISHGIEI/IG(I];O3 yxa CrocoObl iro 03.12.26 bubmorexa [TOK
P AYES, o https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonyyenue u coOupanue KHCIOpoaa 04.12.26 Bubmmorexa [IOK
y . p posa, o https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bomopon — anemeHT u mpocToe 10.12.26 bubnmoreka [JOK
BeniectBo. Haxoxaenue B mpupoje o https://m.edsoo.ru/ff0d4dd0
)3 du3ndeckue U XUMUYCCKHE CBOMCTBA 11.12.26 bubnuoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa o https://m.edsoo.ru/ff0d4dd0
bubnuoreka [IOK
2 I1 17.12.2
? OTTHE © ICHETOTAX M COIBIX 72261 sim.edsoo.rw/ 045042
30 CriocoOsI oTy4eHus BOAOPOia B 18.12.26 bu6muoreka [{JOK
nabopaTopuu o https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme Bu6 OK
31 «ITomydenue u coOupanue BoI0Opo/Ia, 24.12.26 nommoreka [

HU3YUYCHHUC CT'O CBOICTBY

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




ModsipHblii 00bEM Ta30B. 3aKOH

but6mmoreka [JOK

32 25.12.26
ABoraznpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIMYECTBA Eub 1OK

HOINOTEKA

33 14.01.27
BEIECTRA Ta3a TO €10 HSBeCTHO_I,VIy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrunciaenus 006MOB ra3oB 110

34 aBHEHHIO peaKIM1 Ha OCHOBE 3aKOHA 15.01.27 bubmorexa [IOK
yp ~ peaxi N o https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI ra30B

35 du3nueckne U XUMUYESCKHE CBOMCTBA 21.01.27 bubnunoreka [JOK
BOJIBI o https://m.edsoo.ru/ff0d587a
C . I1 o

16 ocTaB ocHOBaHuil. [loHsTHE O 22.01.27 bubnuoreka [JOK
HHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bonma xak pactBopuTens. HacklmenHbIe

37 Hu HI;HaCBIpeHHBIl; aCTBOPBI MH;.CCOBa}I 28.01.27 bubmmorexa HOK

B p oI T https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBa B pacTBOpE
[IpakTuyeckas padora Ne 5 o Teme

13 «IIpuroToBiieHrEe PaCTBOPOB C 29.01.27 bubnmoreka [JOK
OrpeIeIEHHON MacCOBOM J0Iei T https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIICCTBAY

19 KonTponbnas padora Ne2 no teme 04.02.27 bubmuoreka [IOK
«Kwucnoposa. Bogopoa. Boma» o https://m.edsoo.ru/ff0d6342
O :

40 KCHUJIBI: COCTAaB, KIacCUpUKALIUS, 05.02.27 but6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX 11.02.27 bubmorexa [IOK

’ p o https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHS: COCTaB, KJIacCU(DUKAIIHS, 12.02.27 bubnuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonyuyeHue u XMMHUYECKUE CBOMCTBA 18.02.27 bubnuoreka LIOK
OCHOBaHUI o https://m.edsoo.ru/ff0d67ca
K :
44 UCJIOTBI: COCTaB, KilacCU(pUKaLIUS, 19.02.27 bubnuorexa [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XuMHU4eCcKue CBOWCTBA 250027 bubmmoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIaTypa,
46 cnocoérfl) HIE)JI q)eHH;I XI/IMI/I‘-IZSKI/IC 26.02.27 bubmmorexa [TOK
. y ’ o https://m.edsoo.ru/00ad9474
CBOMCTBa Atps.//m.edsoo.rwvadrs /=
[Ipaktrueckas padota Ne 6. Perenue
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME 04.03.27 bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX o https://m.edsoo.ru/00ad9b7c
COCIMHEHUI
43 I'eneTnueckas CBSI3b MEXKIY KJIaCCAMHU 05.03.27 bubnuorexa [JOK
HEOPraHMYECKUX COCTUHEHUI T https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 0606 i 11.03.27
ODHICHHE 1 CHCTEMATHSAIA SHAMHH https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
" bubnmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX 12.03.27
. https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBbIe MOMBITKY KIACCUPUKAITUU
51 XUMUYECKUX AeMeHTOB. [loHaTue o 18.03.27 bubmorexa [TOK
' o https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX HJIEMEHTOB
[Iepronnueckuii 3aKOH U
bubmuorexa [JOK
52 [leprognueckas cucteMa XUMHYECKUX 19.03.27
https://m.edsoo.ru/00adas52c
anemenToB 1. . Menaeneena
53 Ileproapl, Tpynbl, MOATPYIIIEI 25.03.27 bubmmorexa LHOK

https://m.edsoo.ru/00adaS2¢c




Crpoenue atomoB. COCTaB aTOMHBIX

but6mmoreka [JOK

54 26.03.27
snep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI09eK Eub 1OK
HOINOTEKA
55 i .04.
aToMOB 3JieMeHTOB [leproanueckoit 08.04.27 httns://m.edsoo. ru/00adagbe
cuctemsl /. 1. MeHnaeneeBa I
XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA 10 €ro MOJO0KEHUIO B bubnmoreka [JOK
56 . 09.04.27
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa st
57 pa3BuUTHA Hayku U npaktuku. J[. 1. 15.04.27 bu6mmoreka [IOK
MeHeneeB — y4EHBIH, TeIaror u T https://m.edsoo.ru/00ada96e
TpaKIaHUH
DNEeKTPOOTPUIIATETLHOCTh ATOMOB bubnmnoreka [JOK
58 16.04.27
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bub6nuoreka [IOK
59 14 22.04.27
OTHAT XHMITHECKA CBA3D https://m.edsoo.ru/00adac34
K
60 OBAJICHTHAs NOJIAPHAs XUMUYECKast 23,0427 bubnuoreka [IOK
CBs3b https://m.edsoo.ru/00adaab8
K
61 OBAJICHTHAs HEIOJSApHAs XUMUYECKAs 29.04.27 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrereHb OKUCICHUS 30.04.27 bubmmorexa OK
https://m.edsoo.ru/00adae28
9) -
63 KHCIUTEITLHO-BOCCTAHOBUTEIILHBIC 06.05.27 bubmuorexa [JOK
peakunu https://m.edsoo0.ru/00adb076
bubmuorexa [JOK
4 .05.2
6 OKuCIUTETN 1 BOCCTAHOBUTEIIH 07.05.27 hits://m.edsoo r/00adb076
65 Kontponbnas padota Ne4 o teme 13.05.27 bubnmoreka [JOK




«Ctpoenue atoMa. XMUMHUUYECKasi CBSA3bY

https://m.edsoo.ru/00adb486

66 PesepBHelil ypok. O60011eHue u 1 14.05.27 bubnmoreka [JOK
CHCTEMaTH3alNs 3HAHUI https://m.edsoo.ru/00adb33c
67 lC)Ijz:Ie)f/II:liII/IP;ZE;;( .3(13216131/?;1 o ! 20.05.27 E‘[Iffsjzj/ljr?:;sigr(z/ISOad9cb2
68 PesepBHelit ypok. O6001IeHNEe 1 1 21.05.27 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
ara ungposBbie
Ne ni/m Tema ypoxa Konrpoabubie | IlpakTuueckue A p
Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcebl
[Iepnoanueckuii 3aK0H.

1 [Tepuoaunueckas cucrema | 03.09.26 bu6mmoreka [IOK
XUMHYECKHX 31emeHToB JI. 1. o https://m.edsoo.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1 04.09.26 bubmorexa [TOK

. o https://m.eds00.ru/00adb6b6
HEPBBIX TPEX MEPHUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 10.09.26 bu6nuoreka [IOK
HEOPraHUYECKUX BELIECTB o https://m.edsoo.ru/00adb7e2

4 Bunper XuMHuaeckoil CBSI3U U THITBI | 11.09.26 but6mmoreka [JOK
KPHUCTAJUTHYECKUX PEIIETOK o https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no Teme

5 «IToBTOpenue u yrioyOneHne 3HaHUI 1 1 17.09.26
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»

6 Knaccudukanus XuMruaecKux | 18.09.26 bu6nunoreka [JOK
PEaAKUHIA MO Pa3IMYHBIM MPU3HAKAM o https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN BuG 110K

nonMoTeKa

7 Nl 1 24.09.26
PCAKIIH. LIOHATHE O TOMOTCHHIbIX | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIUIX
[TonsiTe 0 XUMUYECKOM PaBHOBECHHU. v OK

8 @DaKTOpbl, BIUAIOUINE HA CKOPOCTh 1 25.09.26 nosmoreka [

XUMHUYECKOU pE€aKluu U IOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBCCUS

OKUCINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubmuoreka [JOK

9 01.10.26
peakunu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIECCKON
10 I/IC(I:)O na I/II/IpCI/IJH)HLIe U cJ1a0bIe 02.10.26 bubnnorexa LIOK
A AL, o https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
bu6nuoreka [JOK
i 102
1 Hombie ypasHeHHs peakii 08.10.26 https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHUI B CBETE IIPEACTABICHUI 09.10.26 bubnnorexa LIOK
pVI[ T https://m.edsoo.ru/00add5d8
00 PJIEKTPOIUTUYECKON JUCCOIHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIEHNAN 00 15.10.26 bubmmorexa TIOK
beA . o https://m.eds0o.ru/00add8b2
AIIEKTPOJIUTUICCKON JUCCOITUAIITT
N but6mmoreka [JOK
14 [TonsaTtue o rugponuse cone 16.10.26 httos://m.edsoo.ru/00add9d4
15 O6o6uvleHI/Ie Y cCUCTEeMaTu3anus 221026 bu6muoreka [IOK
3HAaHUU https://m.edsoo.ru/00addd12
ITpaxkTtrnueckas padora Ne 1.
16 <<I£)emeHI/Ie 3Kcnpe NMEHTAIILHBIX 23.10.26 buGmorexa LIOK
p o https://m.edsoo.ru/00addbfa
3a71a49»
Kourponsuas padora Ne2 mo teme
17 <<3J'I€ET onHTlfqecxas{ HCCOIHAIAS 05.11.26 bubnnorexa LIOK
p A HHATHA. o https://m.edsoo.ru/00addecO
XHWMHUYECKUE PEAKIIUN B PACTBOPAX»
OO011ast XapaKTEPUCTUKA TAJIOTEHOB.
18 XI/II:/I-II/I‘-IGCKFI)/IG CBI())ﬁCTBa Ha IpUMEPE 06.11.26 bubnnorexa LIOK
puMeEp o https://m.edsoo.ru/00addfe2
xJjopa
19 Xnopooaopoa. ComnsiHasi KUCIIOTa, 12.11.26 bubnuoreka [IOK




XUMUYECKHUE CBOWCTBA, I10Iy4YEHHUE,
IIPUMEHEHUE

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

[IpakTrueckas pabota Ne 2 o Teme

but6mmoreka [{JOK

20 «ITomyuenue consiHON KUCTOTBHI, 13.11.26
. . https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHEHUSIM
21 XUMUYECKHUX PEAKLUN, €CIIU OJJUH U3 19.11.26 bubmmorexa LOK
peaKiiH, g T https://m.edsoo.ru/00ade488
peareHToB JaH B U30bITKE
2 OO6m1as XxapakTepucTHKa 3JIEMEHTOB 20.11.26 bubnunoreka [JOK
VIA-rpymisl o https://m.edsoo.ru/00ade64a
ANOTponHbIE MOTU(DUKAIIUU CEPHI.
3 Haxoxnenue cepsl 1 €€ coeIMHEHUI 26.11.26 bu6mmoteka [JOK
B npupojie. XUMHUYECKUE CBOMNCTBA o https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10poj1, CTPOCHHUE, 2711.26 bu6muoreka [IOK
¢u3nyeckne 1 XUMHYECKUE CBOICTBA o https://m.edsoo.ru/00ade802
Oxkcupl cepsl. CepHas KUCIIOTA,
25 (bu3mvecKre 1 XMMUYECKHUE CBOWCTBA 03.12.26 bubmorexa [TOK
’ o https://m.edsoo.ru/00adea28
IpUMEHEHUE
XHUMHUYECKUE PEAKLIUY, JIEKALLUE B
OCHOBE IIPOMBIIIIEHHOT'O CI0c00a
oJIy4e CEpPHOU KHUCIIOTHI.
%6 MOJTyYEHUS CEPHOI KUCIIOTHI 04.12.26 bu6mmoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY KarolIei cpebl COeAMHEHUSIMHU
cepbl
27 Brrunciienue MaccoBoii J0JIM BBIXO0/a 10.12.26 bubnuoreka [IOK
MPOAYKTA PEaKIIH o https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCcTHKa 3JIEMEHTOB 11.12.26 bubnmnoreka [JOK




VA-rpynmnsl. A30T, paclipocTpaHeHHE
B Tipupoie, GU3NIEcKue u
XUMUYECKHE CBOKCTBA

https://m.edsoo.ru/00adeea6

AMMHUak, ero puznyecKue u

but6mmoreka [{JOK
2 i 17.12.26
9 XUMUYECKHUE CBOMCTBA, NMOJIYUYEHUE U 7 httos://m.edsoo.ru/00adf004
MIPUMEHEHHE
[Ipaktrueckas padota Ne 3 o Teme
30 «ITonyuenne ammMuaka, U3y4eHue ero 18.12.26 bubmmorexa [OK
_ y - 1Y o https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u 241226 bubnuoreka [JOK
XUMHYECKHE CBOMCTBA o https://m.edso0.ru/00adf306
Hcnonb30BaHnE HUTPATOB U COJIEU
aMMOHHUS B KQUECTBE MUHEPAIbHBIX 6 LIOK

nOIMOTEKA

32 0 i X 25.12.26
YAODPCHHUH. AMMITIECKO® . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH Cpebl
COCIUHCHHUSAMH a30Ta
®ocdop. Okeua pochopa (V) u

33 (pocg)o pHasI KHfH((I))Ta (b(blzrl)sn(qe)cxne " 14.01.27 bubmmorexa LHOK

P . o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOUCTBA, MOJTyYEHUE
Hcnonws3zoBanue GocdaToB B

34 KayeCTBE MHUHEPAIbHBIX yI00pEHUI. 15.01.27 bu6muoreka [IOK
3arpsi3HEHUE IPUPOTHON CPEIbI o https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHE B

35 npu E fa[ g)mnrt)lec;:/le 1 XUMHUYECKUE 21.01.27 bubmorexa [OK

p P e o https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcuppl yraepoaa, ux pusudeckue u 220127 bu6mmoreka [JOK

XUMHUYECKUE CBOVICTBA.

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




DKosornyeckue npoOIeMsl,
CBsI3aHHbIE C OKcuIoM yraepoaa (IV)

but6mmoreka [JOK
37 v & 28.01.27
FOTPHA KHCIOTA H €€ COMH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 mo Teme

18 "ITosrydyeHne yrieKucioro rasa. 29.01.27 bu6nuoreka IIOK
KavecTBeHHas peakuus Ha KapOoHaT- o https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHbIE MOHATHUS 00 Eub OK
oTeka

39 OpraHMYECKUX BEUIECTBAX KaK O 04.02.27 nomotexa L

https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX YIJIepoaa
. bu6 OK
40 Kpemuuii u ero coequHeHus 05.02.27 nomotexa L
https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5. Pemenne

A1 JKCIIEPUMEHTAJIBHBIX 33134 10 TEME 11.02.27 bubnuorexa [JOK
«BakHeiinme HeMeTauTbl U UX o https://m.eds00.ru/00ae0bf2
COETMHEHUS
Kontponbnas padota Ne3 no teme

. bu6mmoreka [JOK
42 «BaxxHenmme HeMeTalibl U UX 12.02.27
https://m.edsoo.ru/00aelel8
COCJIMHEHUS
OO6m1as XxapakTepuCTUKa XUMHUECKUX
3JIEMEHTOB — METAJIJIOB.

43 Mertainueckas CBsi3b U 18.02.27 bubmuorexa [JOK
MeTa/UTnYecKas KpUCTaTnIecKast o https://m.edsoo.ru/00ae103e
pemiérka. Pu3nveckue CBOMCTBa
METaJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB. Eu6 OK

. oTeKa

44 DIIEKTPOXUMHUYECKUH P 19.02.27 nommoreka [

Hapr[}KCHI/Iﬁ METAaIJIOB

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




O06111e cnocoObl MOTyYSHHS
MeTaiutoB. CiutaBel. BeIauciieHus mno

bu6nunoreka [JOK
% 25.02.2
45 YPABHEHUSIM XUMUYECKUX PEAKLIUN, 5.02.27 hits://m.edsoo ra/00ael 156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
npuMecu
bubnuoreka [JOK
26.02.2
46 [TonsTHE O KOPPO3UU METAIIOB 6.02.27 hitps://m.edsoo.rw/00ael 278
bubmuorexa [JOK
4.03.2
47 [lenounsie meranel 04.03.27 https://m.edsoo.ru/00ael4b2
OKcuabl ¥ THAPOKCUIBI HATPUSA U bubnuoreka [JOK
.03.2
43 KaJIus 05.03.27 https://m.edsoo.ru/00ael14b2
[[lenoyHO3EMENBHBIE METATIIIBI — bubnuoreka [JOK
49 . . 11.03.27
KaJIbLIMM 1 MarHum https://m.edsoo.ru/00aelSe8
N but6mmoreka [IOK
50 Bakueime coefuHEeHU KaJIbIN 12.03.27 httos://m.edsoo.r/00ae 1 568
51 O6o6nvleHI/Ie U CUCTEMAaTH3ALU 18.03.27
3HAHUH
5 JKECTKOCTh BOIBI U CIIOCOOEI €€ 19.03.27 bubnuorexa [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
ITpaxTrueckas padora Ne 6 o Teme
53 ")IIzéCTKOCTB BOpBI 1 METOJLI €€ 25.03.27 bubnnorexa LIOK
| A A o https://m.edsoo.ru/00aclae8
YCTpaHECHHS
bu6nuoreka [IOK
I 26.03.2
>4 Amomumii 6.03.27 https://m.edsoo.ru/00aelc64
55 AmdorepHble cBOICTBa OKCHIA U 08.04.27 bubnuorexa IIOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso 09.0427 | bommorexa IIOK

https://m.edsoo.ru/00ae1d86




OKCI/IIILI, THUAPOKCUIBI U COJIM KCJIC3a

but6mmoreka [JOK

> (IT) u xenesa (I11) 15.04.27 https://m.edsoo.ru/00ae35e6
58 O6o6uuleHI/Ie Y CHCTEeMaTH3aIus 16.04.27
3HaHUU
[IpakTuueckas pabora Ne 7. Pemenue
59 9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeEMe 220427 bu6mmoreka [IOK
«Baxxnenmme MeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COEJTMHEHUS
Brruncnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIH OJIUH U3
60 peareHTOB J1aH B M30BITKE WIIH 23.04.27 bubmuorexa [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOH J0JIM BBIXOJ[a MMPOTyKTa
peaxiuu
61 O606II}CHH€ Y CUCTEMAaTH3aIIHS 29.04.27
3HAHUU
KonrtponbHas padora Ne4 o teme
62 «Baxxuenme MeTamibl U UX 30.04.27
COCTMHECHHUS
63 BemectBa u NfaTepI/IaJIbl B 06.05.27 but6mmoreka [IOK
MOBCEAHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘ICCKOGUSaFPSISHCHI/IC 07.05.27 bubnmoreka [JOK
OKPYXKarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun 13.05.27 bubnmnoreka [JOK
IKOJIOTHYECKUX TTPOOIEM https://m.edsoo0.ru/00ae4270
66 PesepBHrlit ypok. O6o01eHue u 14.05.27 bubnuotexa [JOK
CHCTEMAaTH3alNs 3HAHU I https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O60011eHIE 1 20.05.27 bubnuotexa [JOK




cUCTeMaTu3anus 3HaHUU

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

68

PeseprubIil ypok. O6001eHIE 1
cUCTeMaTH3alus 3HAHUH

21.05.27

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

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHO#

OBPA3OBATEJIbHOMN ITPOI'PAMMBI

8 KUIACC

IIpoBepsiemble
npeaMeTHbIe Pe3yJbTaThl
OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI
NPOrpaMMbl OCHOBHOI'0
0o01rero oopazoBaHus

Kox
NPOBEPAEMOro
pe3yJbTara

ITo TEeMe:
1 «IlepBoHayanbHbIE

XUMHWYCCKUC ITIOHATHA

pacKpbIBaTh CMBICIT
OCHOBHBIX  XHMHMYECKHUX
MMOHSATHUH: aToM,
MOJICKYJIa, XHUMHYECKUUN
3JICMCHT, MpOCTOE
BEIECTBO, CJIOKHOE
BCIIECTBO, CMECh
(omHOpOTHAS u
HEOJHOPO/IHAS),
BaJICHTHOCTb,

1.1 OTHOCHUTEIbHAsI aTOMHAas
U MOJICKYyJIApHas Macca,
KOJIMYECTBO BCIIECTBA,
MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIS
XHMHYECKOr0 dJIEMEHTa B
COCIVHECHUM, MOJISIPHBIN
00BEM, XUMHAYECKAsT
peaxiusi, KiaccCupuKaIus
peaKuuid: peakuuu

COCAMHCHUS, pcakuuu



1.2

1.3

1.4

1.5

1.6

Pa310KCHUA, pcakuuun

3aMellleHMs, peakuuu
oOMeHa, JK30- u
SHIOTEPMUYECKUE

peakuuu, TETIOBOM
s ekt peakuuu,

pacTBop, MaccoBas J0JIs
BemiecTBa  (IPOLIGHTHAs
KOHIIEHTpaLus) B

pacTBope

HWIUTIOCTPUPOBATH

B3aUMOCBA3b OCHOBHBIX
XUMHUUYECKHX TOHITHH U
MNPUMCHATb O9TU IIOHATHA
IIpu OnrMCaHuKn BCUICCTB U

HX MPEBpaIICHUN

UCTIOJIB30BATh
XHUMHUYECKYI0 CHMBOJIUKY
JUTSL COCTaBJICHHS (POPMYIT
BCIICCTB W  YpPaBHEHUH

XUMHYECKHX PEaKIUi

PaCKpbIBATb CMBICJI
3aKOHOB COXpPaHCHUA
MaCChbI BCIICCTB,
MOCTOSAHCTBA cocCTana,

ATOMHO-MOJICKYJISIpPHOTO

Y4€HHs, 3aKOHa ABOTajpo

OIIpCACIIATL BAJICHTHOCTD
aTOMOB 9JICMCHTOB B

6I/IHapHBIX COCIUHCHHUAX

KJ1accu(UIIpPOBAaTh
XUMHYECKUE peakuuu (o
YHCITY u COCTaBy

Y4aCTBYHOIIUX B pCaKIUH



1.7

1.8

1.9

1.10

2.1

2.2

BCIICCTB, IO TCIIJIOBOMY

dbdekry)

BBIUNCIIATH
OTHOCHUTEIIBHYIO
MOJIEKYJISIPHYIO "
MOJISIPHYIO Macchl
BEIIIECTB

BBIYUCTISTH MacCCOBYIO
JIOJTIO XUMHUYECKOTO
plieMeHTa Mo  Qopmyne

COCIUHCHMS,

BBIYUCIIATH MacCCOBYIO
JOJIIO BCIICCTBA B

pacTBope

MIPUMCHSITH
€CTECTBEHHOHAYYHbIE
METOJIbI  TIO3HAHHSA  —
HaOJIIOZICHUE, U3MEpPEHHUE,
MOJICJIUPOBAHUE,
AKCIIEPUMEHT  (peasIbHBIN

Y MBICJICHHBIN)

IIo Teme: «Baxueiinme
MIPEACTaBUTENH
HEOPTraHUYECKHUX

BCIICCTB»

PaCKpbIBATb CMBICJI
OCHOBHBIX XUMHNYCCKUX
TTOHATHH: OKCHJ, KHCJIOTAQ,

OCHOBAHUEC, COJIb

OTIpeesATh
MNPUHATJICKHOCTD

BEIICCTB K
ONpeAeNEHHOMY  KJIacCcy

COECIUHEHUN o



23

24

2.5

2.6

dbopmynam

KJ1accu(UIMpoBaTh
HEOpraHUYecKHe

BCIICCTBA

XapaKTEepPU30BaTh
(omuCHIBATD) o0rrue
XUMHYECKHE CBOICTBA
BEIIECTB pa3IYHBIX
KJIacCOB,  MOJTBEpKIas
OTHCaHue npuMepaMu
MOJIEKYJISIPHBIX
ypaBHEHUU
COOTBETCTBYIOLIUX

XHUMHNYCCKHX peaKHI/Iﬁ

IIPOTHO3UPOBATh
CBOICTBA  BELIECTB B
3aBUCUMOCTH  OT  HX
KaueCTBEHHOI'O0  COCTaBa,
BO3MOKHOCTH

IIPOTEKAaHNUs XUMHYECKHX
IIpEBpaLCHUI B

Pa3INUHBIX YCIIOBUAX

CJIeZIOBaTh npaBUIaM
MOJIb30BAHUST XUMUYECKOH
MOCy 01 u
71a60paTOPHBIM

o0opysoBaHHEM, a TaKKe

npaBuiiaM OOpamlieHust ¢

BCIICCTBaAaMU B
COOTBETCTBUU c
UHCTPYKLUSAMHU 1o
BBIIOJIHCHUIO
71a00paTOPHBIX

XUMHWYCCKHUX OIIBITOB IIO



2.7

3.1

MOJIyYEHHUIO0 U COOUpaHUIO
ra3oo0pa3HbIX  BEIIECTB
(BomopoJia U KHUCJIOpOJia),
MIPUTOTOBJIEHUIO

pacTBOPOB c
ONpeNENEHHON MacCOBOU
Joneun pPacTBOPEHHOTO
BEIIECTBAa, IUIAHUPOBATh U
MPOBOJIUTh  XUMHUYECKHE
HKCIIEPUMEHTHI (s
pacro3HaBaHUIO

pacTBOpOB  IIenouYed u
KHCIIOT €  TOMOIIBIO
UHAUKATOPOB  (JIakMyC,
denondranens,

METHJIOPAHXK U JIPYTHE)

IIPOBOJAUTL pacCUy€Thl 110
YPaBHEHHIO XUMHYECKON

peakiuu

ITo TEeME:
«Ilepuoguuecknii 3aK0H U
[lepuoagnueckas cucrema
XUMUYECKUX  DJIEMEHTOB

J1. n. Menneneesna.

Crpoenue aTOMOB.
Xumudeckas CBSI3b.
OxucauTenpHo-
BOCCTaHOBHTEIIbHBIC
peaxImm»

pacKpbIBaTh CMBICT

OCHOBHBIX  XMMHYECKUX
MOHATUH: SAPO  aToMma,
AIEKTPOHHBIN CI0M
aToma, aTOMHas

opOuTagb, pajanyc aroma,



3.2

3.3

34

3.5

XUMHYECKast CBSI3b,
MOJISIpHAsE U HEMOJspHAast
KOBaJICHTHAs CBSI3b,
ANEKTPOOTPULATEIBHOCTD,
MOHHAS CBSI3b, HOH,
KaTHUOH, aHWOH, CTEINEHb

OKHCJICHUA

KJ1accu(UIMpOBaTh

XUMHWYCCKHUEC DJICMCHTHI

OITUCHIBATH u
XapaKTepu30BaTh
TaOJINYHYIO bopmy

[Tepuoanyueckoil cucTemMbl
XUMHUYECKUX AJIEMEHTOB:
pa3ianyarh TIOHSITHS
«TJaBHas noJArpymmna
(Arpymnmna)» u «mnoboyHas
noarpynna  (brpymma)y,
«Maibiey H  «OOJIBIIHE»

MCPpUOAbI

pacKpbIBaTh CMBICIT
[lepuoanueckoro 3akoHa
JN. Meneneena:
JIEMOHCTPUPOBATH
MMOHUMAaHHUE
MEePUOINYECKOMN
3aBUCHUMOCTH CBOICTB
XHMHYECKHX  DJIEMECHTOB
OT HUX IIOJIOKCHUS B

[Tepuoanueckoii cucreme

COOTHOCHUTD
0003HAaYCHHS,  KOTOPBIC
UMETCL B  Taldmuie

«HepI/IOI[I/I‘IeCKaH cucrema



3.6

3.7

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1.1

XUMHUYCCKUX  OJICMCHTOB

.M. MenngeneeBa» ¢

YHUCJIOBBIMU
XapaKTCPUCTUKAMU
CTPOCHUA aTOMOB

XUMHYECKUX  AJIEMEHTOB
(coctaB u 3apsa  spa,
o011iee Yucio AIEKTPOHOB
U pacrpesielieHue WX II0

AIIEKTPOHHBIM CIJIOSIM)

OIpPCaACIIATh CTCIICHDb
OKHUCJICHHUA DJOJICMCHTOB B

6I/IHapHBIX COCIUMHCHHUAX

OTIpeeIsATh BU]
XUMHYECKON CBSI3U
(KoBaJICHTHAsl U MOHHAs) B
HEOPTaHMYECKUX

COCIUMHCHHUAX

IIpoBepsiemble peIMeTHbIE
pe3yJabTaThl 0CBOEHHSI OCHOBHOM
00pa3oBaTeJILHON MPOTrPaMMBbI
OCHOBHOI0 00111er0 00pa30BaHUA

Ilo TEME: «BemiecTBO u

XUMHYCCKad peaKkuus»

pacKphIBaTh CMBICI  OCHOBHBIX
XUMHUUYECKUX TOHATUWA: PaCTBOp,
JJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,

QJICKTPOJJIUTHYCCKAA AUCCOLIMalu,

peakmuu HOHHOI'O oOMeHa,
KaTajan3aTop, XHMHYECKOE
paBHOBECHE, oOpaTtumMble u
HeoOpaTuMbIe peakiuu,

OKHCIINTCIBHOBOCCTAHOBHUTCIIBHBIC



1.2

1.3

1.4

1.5

2.1

pcaKkuuu, OKHCIIHNTCIIb,
BOCCTAHOBHUTCJIb, OKHUCJIICHUC U
BOCCTAaHOBJICHHCE, AJIJIOTpOIIHA,

an)OTepHOCTB, XUMHUYCCKas CBA3b

(xoBaJIeHTHaA, HNOHHas,
MeTajuIn4yecKas),
KpUCTaJUINYECKast peléTKa,

CIlIaBbI, CKOPOCTH XUMHYECKOM

peaxIuu

WITIOCTPUPOBATDH B3aUMOCBA3b
OCHOBHBIX XMMHUUYECKHUX MOHATHH 1
MNPUMCHATbL O3THU IIOHATHA IIPH
OITMCaHNH BCIICCTB u ux

MpeBpaIlCHUI

COCTaBJISATh ypaBHEHUA
ANEKTPOJUTHYCCKON JTUCCOIUAIINN
KHCJIOT, IIeJI0Ye U COJeH,
MTOJIHBIC u COKpaII¢HHbIC

YpPaBHEHUST  PEaKUUMid  MOHHOIO

oOMmeHa

pacKpbIBaTh CYIITHOCTh
OKHUCIIUTENBHO-
BOCCTAHOBUTEIILHBIX peaxiuit
OCPEACTBOM COCTABJICHUSA

AJIEKTPOHHOTO  OajaHca  ITHX

peakuuii

IIPOBOJUTH pacyéTel o

YPaBHEHHUIO XUMUYECKON peaKkIun

Ilo temam: «Hemertamiel U uUx
coequHeHusA» u «Mertaipl U UX

COCAUHCHUA»

XapaKTEPU30BaTh (orHCHIBATH)
oOurue U cneuupuveckue

XHMHYECKHE CBOMCTBA IMPOCTBIX U



2.2

23

24

2.5

CJIOKHBIX BCHICCTB, MOATBCPIKAASA

OIMMCaHHC npumMepamMunu
MOJICKYJISIPHBIX u HOHHBIX
ypaBHeHHI’I COOTBECTCTBYIOIIUX

XAMHYECKHX PEaKIUi

COCTaBJIATh YpaBHEHMs peakLui,

MOATBCPKAAIOIIUX
CyHICCTBOBaHHUC reHeTUYeCKOM
CBsA3H MCXKOAY BCIICCTBaAMU

PAa3JINYHBIX KJIACCOB

IIPOrHO3UPOBATH CBOMCTBA
BEUIECTB B 3aBUCUMOCTH OT HX
CTPOCHH, BO3MOKHOCTH
IIPOTEKaHUs XUMHYECKHUX

MPEBpPALICHUA B Pa3IMYHBIX

YCIOBHSAX
CJIeZIOBaTh paBUJIaM
HOJIb30BAHUS XUMUYECKON
IIOCY 101 u 71a00paTOPHBIM
000py10BaHUEM, a TaKxKe
IpaBUJIaM oOpareHus c

BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITTOJHEHUIO
71a00paTOPHBIX XUMUYECKHX
OMBITOB ~ TO  TIONYYEHUID U
coOMpaHuIo ra3000pa3HbIX
BEIIECTB (aMMHUaKa M yTICKUCIOTO

rasa)

MIPOBOJNTH peakuuu,
MOJITBEPIKIAIONINE KAaueCTBECHHBIN
COCTaB  pa3NUYHBIX  BEIIECTB:
pacro3HaBaTh OIBITHBIM IyTEM
XJIOpU-, Oopomu, HOJIH]I,

kapOoHat, d¢ocdar, CHIMKAT,



3.1

3.2

cynbdar, TUAPOKCHUIUOHBI,
KaTHOHBI aMMOHHS, HOHBI
W3YYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIINC B BOAHBIX

pacTBopax HEOPTraHUYECKUX
BEIIIECTB
IIo TEME: «XUMUS "

OKpY’Karollas cpea»

pPacKpbIBaTb CMBICI  OCHOBHBIX
xumudeckux — moHstui:  ITJIK

BCIICCTBA, KOPPO3Usd METAJIJIOB

IOPpUMCHATb OCHOBHBLIC OIICpalikin
MBICITUTSIbHOM JACATCIIbHOCTH —

aHallInu3 W CHUHTC3, CpPaBHCHHC,

000011IEeHME, CHCTEMATHU3AIUIO,
BBISIBJICHHE MIPUIHMHHO-
CIICACTBCHHBIX CBSI3ed — I
WU3Y4YeHUsS CBOWCTB BEIIECTB U
XUMHUYECKUX peaKuuii;
€CTECTBEHHOHAYYHbIC METO/IbI
MMO3HAHUS - HaOIIOIEHNE,
HU3MEpPEHHE, MOJICIIUPOBAHUE,
AKCIIEPUMEHT (peanbHbIN u
MBICJICHHBIN )

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KUIACC

Kon

1.1

IIposepsiemblii djIeMEeHT
coJepKaHus

HepBOHa‘IaJ'IBHBIe XUMHNYCCKHUC

IIOHATHA

[Ipenmer xumun. Ponp Xxumuu B
JKU3HA  YeJioBeKa. XUMHSA B

CUCTCMC HaAYK. Tena m BCIICCTBA.



1.2

1.3

1.4

1.5

1.6

1.7

duznyeckre CBOMCTBA BEIIECTB.

ArperaTHoe COCTOsIHHUEC BCIICCTB

ITonsate o METOJaX IIO3HAHHA B
xuMud. YwucTele  BemecTBa U
cmecu.  CrocoObl  paszeneHus

cMecel

ATOMBI 1 MOJIEKYJIBI. XUMHUYECKUE
aneMeHTbl. CUMBOJIBI XUMHUYECKUX
aneMeHToB. [IpocTbie W CIOXKHBIE
BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE

y4eHHUE

Xumuueckas bopmyna.
BaJ'ICHTHOCTB ATOMOB XUMHUYCCKHUX
DJIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocTtaBa BemiecTB. OTHOCUTEILHAS
aroMHas Macca. OTHOCUTEIbHAS
MOJISKyJIsIpHass Macca. MaccoBas
JIOJIST  XMMHUYECKOTO DJJIEMEHTa B

COCAMHCHUU

KonnuectBo BemectBa. Moib.
Monsipaass macca. B3auMocBs3b
KOJIMYECTBA, MacCchl M  4Hcia
CIPYKTYPHBIX €IWHUI] BEIIECTBA.
Pacuérer 1o bopmynam

XUMHYECKUX COEeIUHEHUN

duznyeckue U XUMHUYECKHE
ABJICHHUS. XUMUYECKas peakius U
e€ mpu3HaKu. 3aKOH COXpaHEHHS

MacChl  BEIIECTB. XUMHUUYECKHUE

YpaBHECHHUS. Knaccudukanus
XUMHUYECKUX peaxkuuii
(coenuHeHws, pa3oKeHus,

3aMeleHus, o0OMeHa)

XUMHAYECKUH SKCIIEPUMEHT:



3HAKOMCTBO c XUMHYECKOU
MOCyAIOH, ¢ TpaBHJIaMU pPabOTHI B
nabopaTopuu u npuémMamMu
oOpameHuss ¢ J1a0OpaTOPHBIM
o0opyOBaHHEM,  U3y4YEHHE W
omucaHue (PUINYECKUX CBOWCTB
o0pa31os HEOpPraHUYECKUX
BEIIECTB, HaO0IeHuEe
¢usndeckux (TUTaBJICHHE BOCKa,
TasiHUE JIbJ]a, pacTUpaHUe caxapa B
CTyNKEe, KUIEHHE WU KOHJICHCALUS
BOJbI) M XUMHUYECKHX (TOpCHHE
CBEUM, MPOKAJMBAHUE  MEIHOMN

IIPOBOJIOKH, B3aUMOJICUCTBHE Meja

c KHCIJIOTOM) SIBJICHUI,
HabI0IeHue u OIHCaHue
NPU3HAKOB MPOTEKAHUSA
XUMHYECKHUX peaxiuit
(paznoxenue caxapa,

B3aUMOJICHICTBHE CEPHOW KHUCIIOTHI
c xjopuaoM Oapusi, pa3ioXKeHHE
THAPOKCH]IA meau(11) npu
HarpeBaHUH, B3aUMO/ICHCTBHE
xKeneza C  pacTBOPOM  COJIU
meau(Il), wm3ydyeHue  cmocoOoB

pasneneHuss cMeced (C MOMOIIBIO

MAarHura, ¢upTpOBaHHE,
BBIITAPUBAHUE, JMCTHIUISIIHS,
xpomarorpadus), IIPOBEJICHUE

OYHCTKH MTOBapEHHOM CoJIH,
Ha0JII0IeHUE u OIHCaHHE
pE3yJIbTAaTOB IPOBEJCHUS OIBITA,
WLTIOCTPUPYIOIIETO 3aK0H
COXPAaHEHHS  MacChl, CO3JaHHE
Mozelen MOJIEKYJI

(IIapocTep>KHEBBIX )



2.1

2.2

2.3

2.4

2.5

Baxwnerimue MPEICTABUTEIN

HCOPTaHNYCCKUX BCIICCTB

Bo3ayx — cmeck razoB. CocrtaB
Bo3ayxa. Kucinopon — aieMeHT u
npocroe BemecTBo. Haxoxnenue
KHUCIIOpOJIa B npUpoae,
(bmnqecmle u XUMHNYCCKHUEC
CBOMicTBa  (peakuuu  TOpPEHus).
Oxkcuppl. [Ipumenenune kuciaopoja.
CniocoObl MOTy4YeHHUSI KUCTIOPOIa B
1a00paTOPUU U MPOMBIILIICHHOCTH.
Kpyrosopot KHCIIOpo/ia B
npupone. O30H — aIOTpOIHAS

MOI[I/I(bI/IKaI_[I/IH KucCjaopoaa

TermoBoit  addexkr xuMudeckoi

peaxkuuu, TEPMOXUMHUYECKHE
ypaBHEHUS, 3K30- U
SHAOTEPMHUUYECKUE peaxkuuu.
TommBo:  yroib M METaH.

3arps3HeHHE BO3/yXa, YCHIICHHE
MApPHUKOBOTO addekra,

paspymcHnue 030HOBOI'O CJI0s

Bonopon — namemeHnT u mpocroe
BemecTBo. HaxoxkaeHue Bogopona B
HpUpoJIE, bm3ndeckue u
XUMHYECKUE CBOI{CTBa,
HNPUMEHEHHE, CIIOCOObI IOyYEHHSI.

Kucaote! 1 comu

MounsipHblii 00bEM Ta30B. Pacduérer

M0 XUMHUYCCKUM YPABHCHUAM

@u3NYECKUE  CBOMCTBA  BOJBI.
Bona KaK pPacTBOPUTEIIb.
PacTtBOpBI. Hacpiennsie u

HCHACBIIIICHHBIC PaCTBOPBHIL.



2.6

2.7

2.8

2.9

PacTBOpMMOCTh BemIECTB B BOJIE.
MaccoBass 701 BellecTBa B
pactBope. XUMHUYECKHE CBOWCTBA
BOJibl. OcHOBaHMs. Poisib pacTBOpOB
B TNPUPOJIC€ U B JKU3HU UEJIOBEKA.
KpyroBopor Boasl B Hpupoje.
3arpsi3HeHue  MPUPOIHBIX  BOJ.

OxpaHa 1 OUYUCTKA IMPUPOAHBIX BOJ

Krnaccudukanus HeopraHMYeCcKHX

COCIIMHEHUIA. Oxcupl.
Knaccudukamnus OKCH/IOB:
coneoOpa3yroliue (OCHOBHBIC,
KUACJIOTHBIE,  aM(OTEpHbIE) |
Hecosieo0pas3yoime.

Homenknarypa OKCH/JIOB.

dusznueckue nu XHUMHNUYCCKHEC

cBorcTtBa OKcuaoB. [lomydenwue

OKCHJIOB

OcHoBaHusl. Knaccudukarnus
OCHOBaHUM: EN04Yn u
HEPacTBOPUMBIEC OCHOBaHWUSI.
Homenknarypa OCHOBAHHII.
dusnyeckue 51 XAMUYECKHUE

cBoiicTBa ocHOBaHWU. Ilomyuenue

OCHOBaHUH

Kucnotsl. Knaccudukanus
kucior. HomeHkiarypa KuCIoOT.
dusnueckue u XAMHUYECKHE
CBOMCTBA KHMCJIOT. PsiT aKTHBHOCTH
METaJJIOB H.H. bexkerona.

[Tonyuenue kucior

Comu.  Howmenknatypa  cousieil.
dusnyeckue 51 XAMHUYECKHUE

cBoiicTBa cosel. [lonydenue coneit



2.10

2.11

I'emernmueckas CBA3b MCKOY

KJIacCaMH HEOPraHUYECKUX
COeIUHEHUN

XUMHUYECKUN JKCIIEPUMEHT:
Ka4yeCTBEHHOE onpeaeseHue

COJIepKaHUs KMCIOpOa B BO3/yXeE,
NOJy4YeHHE, cobupanwue,
pacrio3HaBaHue U U3y4eHue
CBOWCTB KHCIIOpOJa, HaOIroIeHue
B3aUMOJICHICTBUS ~ BEIIECTB c
KHCJIOPOIOM " YCIIOBHS
BO3HUKHOBEHUS M MpPEKpalleHHs
ropeHus (moskapa), O3HaAKOMJICHUE
¢ o0Opa3liaMu OKCHJOB U ONMCAHUE
150, CBOJCTB, MOJIyYEHHE,
coOupaHue, pacrno3HaBaHUE MU
WU3y4eHUE  CBOWCTB  BOJOpOAA
(ropenmue), B3aUMOJICHCTBUE
Bogopoaa ¢ okcuaom menu(ll)
(BO3MOXKHO UCIIOJIb30BaHUE
BUJIECOMATEpHaIoB), HaOJIIOJCHNE

06p83HOB BCICCTB KOJIMYCCTBOM 1

MOJIb, UCCIIEJOBAHHE
ocoOeHHOCTeH pacTBOpEHUs
BEILIECTB c pa3InuHON

pPacTBOPUMOCTBIO, TMPUTOTOBIICHUE
pacTBOpPOB c onpeacnEHHON
MAacCOBOM JI0JIed PacTBOPEHHOTO
BEIIECTBa, B3aMMOJICHCTBHE BOIKI C
MeTayuTlaMH (HaTpueM W KaJIbIIHEM )
(BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), OIpe/ecHHe
pacTBOPOB KHUCIOT M IIEJIIOYel C
MOMOIIbIO UHIUKATOPOB,

HCCJICIOBAHKE 00pa3ioB



3.1

3.2

HEOPraHNYECKHUX BEILIECTB
pa3IMYHbIX KJIacCOB, HAOIIOAECHUE
WU3MEHEHUSI OKPACKU HHIAUKATOPOB
B pacTBOpax KHCIOT M IIEJIOYEH,
W3y4YEHHUE B3aUMOJCHCTBUSA OKCUAA
menu(Il) ¢ pactBOopoM cepHOI
KHCJIOTBI, KHCJIOT C METaUIaMH,
peaxkuu HEUTpaJIN3alnH,
MOJIyYeHUE HEPaCTBOPHUMBIX
OCHOBaHUM, BBITECHEHHE OJHOTO
MEeTajula JpyTMM M3  pacTBopa
couy, pelieHue
JKCIEPUMEHTAIBHBIX ~ 33Jad [0
TEME «Baxueiimue KJIACCBI

HEOPraHUYECKUX COCIMHEHUID)

[Tepuonuueckuii 3aKOH U
[Iepnoanueckas cucrema
XHUMHYECKHX deMeHTOB JI.1.
MenneneeBa. CTpoeHUE aTOMOB.
Xumuueckas CBSI3b.
OKHCIUTEITBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

[lepBbie MOMBITKY KiIacCUpUKAIITU
XUMUYECKHUX 3JIeMEHTOB. lloHsTHe
0 Tpynmax CXOJHBIX JJIEMEHTOB
(1IesoyHbIe U IIEJI0YHO3EMENbHbIE
METaJUIbl, TaJOreHbl, WHEPTHHIC
rasbl). DIIEMEHTHI, KOTOpbIE

00pa3yroT aM(pOTepHBIC OKCHIBI H

TUPOKCHUIBI
Ilepnonnueckuin 3aKOH.
[Tepuoanueckas cucrema

XUMUUYeCKuXx  asnemeHtoB .U
MenneneeBa. KopoTkonepuoaHas

U JIUHHONEpPHOAHAss  (popMEI



33

34

3.5

3.6

[Tepronnueckoi CHUCTEMBI
XUMHYECKHX  3neMeHtoB .M.
Menaeneesa. Ilepuoasl U TpyIsbL.
PU3NYECKUN CMBICI TOPSIAKOBOTO
HOMEpa, HOMEPOB IMepHoja |

TpYyHIIbI 3JICMCHTA

Crtpoenue aTOMOB. Cocras
ATOMHBIX saep. W3oTomBLI.
ONEKTPOHBI. Crpoenue

QJICKTPOHHBIX 000/I04EK aTOMOB

IIEPBBIX 20 XUMHUYECKHAX
3JIEMEHTOB [Tepuonuueckoii
cucremol  JI.W. Menneneena.
XapakTeprucTUKa XHMHUYECKOr0

dJIEMEHTA TI0 €T0 IIOJIOKEHHIO B
Ilepuonuueckort  cucreme JI.1.

Menneneena

3aKOHOMEPHOCTH W3MCHEHHS
pamuyca  aTOMOB  XUMHYECKUX
9JIEMEHTOB, METAJUIMYECKUX W
HEMETaJLIMYECKNX  CBOMCTB  IIO
rpynnaMm W TepuojaM. 3HaueHHUE
[Tepronnueckoro 3aKOHa 51
[lepuoanueckoit CHCTEMBI
XAMUYECKHUX 3JIEMCHTOB JUISE
pa3BUTHUS HayKW W npaktuku. .M.
Mennenecen — YUYEHBIN u

I'pa)XKaaHUH

Xumunueckas cBsi3b. KoBasieHTHas
(monsipHasi U HETOJSApHAs) CBS3b.
DIEeKTPOOTPULIATETLHOCTh

XUMHYECKHX 3JieMeHTOB. MoHHas

CBA3b

CreneHn OKHUCJIICHUA.



3.7

OKHUCIIUTEIILHOBOCCTAHOBUTEIBHBIE
peakuuu. IIpoueccsl okucieHUus U
BoccTaHOBJIeHUS. OKUCIUTEIN U

BOCCTAaHOBUTCIIN

XUMUYECKUI JKCIIEPUMEHT:
u3ydeHue  o0pas3loB  BEIIECTB
METaJUIOB " HEMETAJUIOB,
B3aUMOJICCTBUE TUAPOKCH]IA
IMHKAa C PacTBOpaMH KHUCIOT |
1ies04yeil, TMPOBEJICEHUE OIBITOB,
WJUTIOCTPUPYIOIIHNX MIPUMEPBI
OKHCIIUTENBHO-

BOCCTAaHOBUTEIbHBIX peaxkuuii
(ropeHue, peakuu pa3IoKECHHUS,

COCTMHCHMUS)

9 KUIIACC

Ko

1.1

IIpoBepsiembli

3JIEMEHT
Co/IepPIKAHHUS

BemectBo u

XHUMHUYCCKas1
peaKxiusl.

IToBTOpEeHune

[Tepuoanueckuit

3aKOH.
ITepuonnueckas
CHUCTEMa XUMUYECKHUX
3JIEMEHTOB ..
Menpeneesa.
Ctpoenue  aTOMOB.
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB

XUMHUYCCKUX



1.2

3JIEMEHTOB  IEPBBIX
TPEX [IEpUOI0B,

Kajaus, KaJblUsg U UX

COE€JUHEHUI B
COOTBETCTBUH c
MTOJIOKEHUEM
9JIEMEHTOB B
[Iepuoanueckon
CHCTEME 51
CTPOEHHUEM 1504
aTOMOB

Crpoenue

BCIIICCTBA: BUJIBI

XHUMHYECKOH  CBSI3H.
Turnsr
KPUCTAJUIMYECKUX
PEmETOK,
3aBUCUMOCTh
CBOMCTB BCIIIECTBA OT
THIIA
KPUCTaJUIMYECKOU
pemETKH ©W  BHUJA
XUMHUYECKOM  CBSI3H.
Knaccudpukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
BCIICCTB
(MexayHapomHas U
TpUBHAJIbHASA).
Xumudueckue
CBOMCTBA  BEIIECTB,
OTHOCSIITUXCS K
pa3IMYHBIM KJIaccam
HEOPraHUYECKUX

COCIUHCHHH,



1.3

1.4

TCHETUYCCKas CBA3b
HCOPTaHUYCCKUX

BC€IICCTB

Knaccudukanus
XUMHUYECKHIX
peaxkuui o
Pa3TUIHBIM
npU3HaKaM (o
YUCly ¥ COCTaBy
Yy4aCTBYIOIINX B
peakuy BEIIeCTB, 110
TeroBoMy 3P dexTy,
1o U3MCHEHUIO
CTETeHEW OKHUCIICHUS
XUMHUYECKHIX
3JIEMEHTOB, o
00paTuMOCTH, o
y4acTHUIO
KaranauzaTopa).
DK30- u
SHJIOTEPMUYIECCKUE
peaxIu,
TEPMOXUMHYCCKHE
ypaBHeHus. [loHstue
0 CKOPOCTH
XUMHYECKON

peakiuu

[Tonsitue 00
00paTUMBIX u
HEOOpaTUMBIX
XUMHUYECKHIX
peakiusax. [lonsrue
O TOMOTEHHBIX U
TeTePOrCHHBIX

peakuusx. Ilonstue



1.5

1.6

o XHMHYISCKOM
PABHOBECHH.
DakTopsl,

BIUSIONIHE Ha
CKOpPOCTH
XUMHUYECKOMN
peakuuu H
MTOJIOKEHHE
XHMHYSCKOTO

PaBHOBCCHA

OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHEIE
peakium,
3JICKTPOHHBIA OaTlaHC
OKHUCJIUTEIILHO-
BOCCTAHOBHUTEILHOM
peakIuu.
CocraBneHue
YpaBHEHUH
OKHCJIUTENHHO-
BOCCTAaHOBUTEIbHBIX
peakiuii C
HCIO0JIb30BaHUEM
MeTona
AJIIEKTPOHHOTO

OalaHca

Teopus
3JEKTPOJIUTUYECKON
JTUCCOIUAIUH.
DIIEKTPOJIUTHI u
HEAJICKTPOJIUTHI.
KaTtnoHbl, aHUOHBI.
Mexanusm
JUCCOLMAlU

BCIICCTB C



1.7

pa3IUYHBIMU BHJIAMH
XUMHUUYECKOM  CBS3U.
CreneHn
JIMCCOIAIINH.
CunpHbple W cia0ble
3JIEKTPOJIUTHI.
Peaknn HOHHOTO
obMeHa. YcmoBus

IIPOTEKAHUs PEAKLUN

HOHHOTO obMeHa,
ITOJIHBIC u
COKpaIlEHHBIE

WOHHBIE  ypaBHEHUS
peakuuii. CBoiicTBa
KHCJIOT, OCHOBAaHWH 1
coyen B CBETE
npeAcTaBiIeHud 00
BJIEKTPOJIUTUUECKON
JIUCCOLIMAIINH,

KauecTBeHHEIE

peakiMu Ha HOHBIL.
ITousrue o

TUAPOIIN3E COJIEH

XuUMHYECKHUI
HKCIIEPUMEHT:
03HAKOMJICHHE c
MOJICTISIMH
KPUCTAJUTHYECKUX
pemeéToK
HEOPTraHUYECKHUX
BEIIIECTB — METAJIJIOB
u HEMETaJIOB
(rpadura u anmaza),
CIOKHBIX  BEIIECTB

(xmopuma  HaTpus);



MCCJICIOBAHKE
3aBUCUMOCTHU
CKOPOCTH
XUMHUYECKON
peakiu oT
BO31€HCTBUA
Ppa3IUYHBIX
bakTopoB;
WCCJICIOBAHKE
AIEKTPONPOBOTHOCTH
pacTBOpPOB BEIIECTB,
nporecca
JUCCOITAIIIT
KHUCJIOT, IIeJo4Yel u
coJeit (BO3MOXKHO
UCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB);
MPOBEJICHUE OIBITOB,
WJLTIOCTPUPYIOLITUX
MpU3HAKU
IIPOTEKAHUsl PEAKLUN
HOHHOTO obmeHa
(o6pazoBanme
ocaJka, BBIJEICHUE
raza, oOpa3oBaHHE
BOJIbI); OTIBITOB,
WJUTIOCTPUPYIOLIUX
MPUMEPHI
OKHCITUTEIBHO-
BOCCTAHOBUTEIbHBIX
peakiuit  (TopeHwue,
peaxkiuu
pasiioxKeHusl,
COC/TMHCHHUS );
pacro3HaBaHue

HEOPTaHUYCCKUX



2.1

BEILIECTB C ITOMOIIBIO
Ka4eCTBEHHBIX
peaKuHuii Ha HOHBI,
pelieHue
OKCIICPHUMCHTAJIbHBIX

3amaq

Hemeramiel u  ux

COCIUHCHUA

Oomas
XapaKTepUCTHKA
TaJIOTCHOB.
OcobenHoctu
CTPOCHHUS  aTOMOB,
XapaKTepHbIe
CTCTICHH OKHCJICHHS.
Crpoenue u
dusnueckue

CBOMCTBa IIPOCTBIX

BEIICCTB -
raJIoreHOB.
XuMuyeckue
CBOMCTBa Ha
npumepe xJjopa

(B3ammoielicTBHE €
MeTaJlJIaMH,
HEeMETaJIaMu,
IIEJI0YaMHu).
XJ10poBOAOPOI.
ConstHast ~ KHCJIOTa,
XUMHYECKHE
CBOMCTBA,
MOJTyYCHHUE,
MIpUMEHEHUE.
HelictBue xjopa u

XJIOPOBOJIOpPO/Ia  Ha



2.2

OpraHu3M YeJIOBEKa.
Baxneiue

XJIOPHJIBI u 150:¢
HaxOXIeHHE B

npupose

OO6mas
XapaKTEePUCTHKA
3JIEMEHTOB VIA-
TPYIIIBL
OcobeHHocTH
CTPOCHUS ATOMOB,
XapaKTePHbBIC
CTEIICHH OKMCJICHHS.
Crpoenue u
dusnueckue
CBOMCTBA  MPOCTHIX
BEIICCTB -
KHCIIOPOJIa M CEpBI.
AmoTponHsie
MoAU(pUKAITIH
KHCIIOPOJIa M CEpHI.
Xumudueckue
CBOMCTBaA CEpBL.
CepoBoaopon,
CTpOCHHUE,
buzngeckue u
XUMHYECKHE
cBoiictBa. OKcuabl
cepbl Kak
MIPEICTaBUTEIH

KHUCJIOTHBIX OKCHJOB.

Cepnas KHUCJIOTA,
dusnueckue u
XUMHUYECKHE

CBOIiCcTBa (00OITHE KAK
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IPEJICTaBUTEIS
Kjlacca  KHUCIOT U
crenupuIeckue).
XuMUYeCcKue
peakuuu, Jexamie B
OCHOBE
MIPOMBIIIIEHHOTO
crocoba TMONy4eHus
CEepHOM KHUCJIOTBI.
[Ipumenenne. Conu
CepHOM KHUCJIOTBI,
KaueCTBEHHas
peakuus Ha cyiabdar-

HOH. Haxoxxnenue

cepshl 51 eé
COECIUHEHUN B
MPUPOJIE.
XHUMHYECKOE
3arpsi3HEHUE

OKPYKaIOIIeH CpeJIbl
COCTMHEHUSIMHU CepPBI
(KUCITOTHBIC  JTOXK[TH,
3arpsi3HEHUE BO3AyXa
u BOJIOEMOB),
CIocoObI ero

MMpCa0TBPAICHHA

Oo6mias
XapaKTePUCTHKA
DJIEMEHTOB VA-
TPYIIIIBL
OcoOeHHOCTH
CTPOCHHUS  aTOMOB,
XapaKTepHBIC
CTEIEHH OKMCIICHHS.

A3sor,



pacnupocTpaHeHue B
Ipupoze,
¢uznueckue u
XUMHYECKHE
CBOMCTBA.
Kpyrosopot a3zora B
npuposre. AMMHAK,
ero (¢usnyeckue WU
XUMHUYECKHE
CBOWCTBA, MOJIy4YEHHUE
u npumeHenue. Conu
aMMOHUS, ux
¢uznueckue 51
XUMHUYECKHE
CBOMCTBA,
pUMEHEHHUE.
KauectBennas
peakuus Ha HOHbI

aMMOHUA. A3oTHas

KHCJIOTA, eé
MOJTyYeHue,
buszngeckue u
XUMHUYECKHE

cBoMcTBa (00IIHME Kak
MpeACTaBUTENS
Kjacca  KHCIOT |
CrepUIECKHeE).
Hcnons3oBanne
HUTPaTOB M COJIEU
aMMOHHMS B KayecCTBE
MUHEPATBHBIX
yAOOpECHUIA.
XHUMHYECKOC
3arpsi3HECHUE
OKpYXaroIlel Cpebl

COCAMHCHUAMHU a30Ta



24

2.5

(KUCTIOTHBIC  JTOXK]IH,
3arpsi3HEHUE
BO31yXa, TIOYBBI U

BOJI0OEMOB)

docdop,
AITOTPOTTHBIE

MO (PHUKAITN
bocdopa,
¢uznueckue u
XUMHYECKHE
CBOIICTBA. Oxkcurn
docdopa(V) u
docdopHas kuciora,
buszndeckue u
XUMHUYCCKHEC
CBOMCTBA,
MOJTyYeHUE.
Hcnonb3oBanue
docdaros B kauecTBe
MUHEPATBHBIX

yaoOpeHui

O61mas
XapaKTePUCTHKA
3JIEMEHTOB IVA-
TPYIIIBL
Ocob0eHHOCTH
CTpOCHUS aTOMOB,
XapaKTepHBIC
CTEIIEHN OKHCIICHUSL.
VYraepon,
AJUTOTPOTTHBIE
MOAU(UKALIHH,
pacnpocTpaHeHue B
IPUPOJIE,

dusnueckue u



XUMHUYCCKHE
CBOMCTBA.
AncopOnus.
Kpyrosopot
yriiepojia B MpUPOJIE.
Oxkcunel  yruepoja,
ux ¢usznyeckue u
XUMHYECKHE
CBOMCTBa, JCHCTBHE
Ha KHUBBIC
OpTaHHU3MBI,
MOJTyueHue u
PUMCHEHUE.
DKOJIOTHYECKHUE
po0JieMBl,
CBSI3aHHBIE c
OKCHJIOM
yraepoaa(IV);
TUIIOTE3a
r100aIbHOTO
MOTCTUICHHSI
KJIUMaTa;
MIaPHUKOBBIN
adpdext.  YrompHas
KHCJIoTa W €€ COJH,
ux (Qusnueckne u
XUMHUYECKHE

CBOﬁCTBa, MMOJIYYCHHUC

u MIPUMEHEHUE.
KauectBennas
peakius Ha

KapOoOHAT-UOHBI.
Hcnonbs3oBanue
KapOOHATOB B OBITY,
MeHIINHE,

IIPOMBIINIJIECHHOCTH U



2.6

2.7

CEJILCKOM XO3AHUCTBE

[TepBoHauanbHbBIE
TTOHSTHS 00
OpPraHHYECKHUX
BEIIECTBaX Kak O
COETMHEHUSIX
yrieposa (meTaH,
JTaH, STHIIEH,
aneTHJICH,  ATaHOI,
TJIMLEPHUH, YKCyCHas
kuciota). MIx cocrtas
u XUMHUYECKOe
crpoenue. [lonstue o
OMOJIOTHYECKHU
BaXHBIX BEIICCTBAX:
KUpax, OeKax,
YyIIeBOMaX — W UX
ponu B KU3ZHU
YeJI0BeKa.
MarepuansHoe
€MHCTBO
OpPTaHMYECKUX u
HEOPTaHMYECKUX

COECIUHEHUN

Kpemnwnii, ero
buzngeckue u
XUMHUYECKHE
CBOICTBa, MOJIy4YCHHE
u MIPUMEHEHHE.
CoenuHenus
KPEMHUS B MPUPOJC.
OO0mme
npeicTaBieHus 00
okcune kpemuusi(I1V)

u KPEMHHEBOU



2.8

kuciore. CHIUKATEHL,
HX HCIOJIL30BaHHUE B
OBITY, MEIUITMHE,
MPOMBIIIIEHHOCTH.
Baxnenmme
CTPOUTENbHBIE
MaTepHAIIBI:
KepaMHuKa,  CTeKIIO,
IICMCHT, OeToH,
JKe1e300€TOH.
[Tpobrembr
0€e30I1aCHOTO
HCITOJIb30BaHUS
CTPOUTETBHBIX
MaTepHajoB B
IIOBCEIHEBHON

KHU3HU

XHUMHAYECKHMN
IKCIIEPUMEHT:
u3ydyeHue o0pasioB
HEOPTaHUYECKHUX
BEIIECTB, CBOICTB
COJITHOM  KHCIOTHI;
MIPOBE/ICHHE
KaueCTBEHHBIX
peaknuii Ha XJIOPHUJ-
HWOHBI U HAOJIIOJICHHUE
MIPU3HAKOB X
MPOTEKAHUS; OIBITHI,
OTpaXKaIoIINe
dusnueckue u
XAMUYECKHE
CBOIMCTBA TaJIOICHOB
U UX COEIUHECHUHU

(BO3MOXKHO



HCIIOJIb30BAHHUE
BUJICOMATEPHAIIOB);
03HAKOMJICHHE c
00pa3uamMu XJI0pHI0B
(rajoreHu10B);
03HAKOMJICHHE c
obpasuamu cepbl u e€
COeIMHEHUSIMU
(BO3MOKHO
HCIIOJIL30BaHHE
BUJIEOMATEPHAIIOB);
HaOJII0IeHHE
mpoiiecca
oOyrnuBaHusl caxapa
o JNIEUCTBUEM
KOHIIEHTPUPOBAHHOM
CepHoOM KMCJIOTBI;
U3y4eHUe
XUMHUYECKHX CBOMCTB
pa30aBiIeHHOI
CepHoOM KHUCJIOTHI,
MIPOBE/ICHHE
KauyeCTBEHHOM
peakmuu Ha cyJbdar-

WOH W HAOJIIOacHUE

MpU3HAKA eé
MPOTEKAHUS,
03HaKOMJICHUE c
buznuecKuMu

CBOIicTBaMH  a30Ta,
dochopa w  mx
COECUHEHUN
(BO3MOXKHO
UCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB),

O6p adiaMHu a30THBIX



u bochopHbIX
ya00peHui;
MOJTyYeHHE,
coOupanue,
pacro3HaBaHHE 51
U3y4YeHHE  CBOWCTB
aMMHaKa;
NPOBEICHUE
KaueCTBEHHBIX
peakuuid Ha  WOH
amMmmoHus U ¢ocdar-

HOH n HU3YYUCHHUC

MPU3HAKOB ux
MPOTEKAHUS,
B3aNMOJICHCTBHE
KOHILIEHTPUPOBAHHOM

A30THOM KHCIJIOTBI €
Meablo  (BO3MOXHO
WCII0JIb30BAaHUE
BUJICOMAaTEPHAIIOB);
W3y4YECHUE  MOJEJEH
KPUCTAIITMYECKHUX
peLETOK anMmasa,
rpadurta, QymiepeHa;
03HaKOMJIEHUE c
MPOLIECCOM
azcopouuu
PacTBOPEHHBIX
BEILIECTB
AKTUBHUPOBAHHBIM
yTaémM u
YCTPOMCTBOM
MIPOTHUBOra3a;
MoJIy4eHue,
cobupanue,

paciio3HaBaHUEC 144



3.1

W3y4YECHUE  CBOWCTB

YTJICKUCIIOTO rasa,

IpOBEICHHUE
Ka4eCTBEHHBIX
peaKkuuii Ha
KapOoHar- u
CHITUKAT-HOHBI "

U3y4YEHUE TMPU3HAKOB
1704 MPOTEKAHUS,
O3HaKOMJICHHE c
IIPOTyKIIHEN
CUJIMKATHOM
MIPOMBIIIEHHOCTH;
pelieHue
AKCIEPUMEHTAIBHBIX
3amaq 10 TEME
«Baxnenmne
HEMETAJNIBI W  UX

COCAUHCHUA»

Mertamibsl " ux

COCAMHCHUA

O61mas
XapaKTEePUCTHKA
XUMUYECKHUX
AJIEMEHTOB —
METaJIOB Ha
OCHOBaHUU ux
MOJIOKEHUS B
[Tepuonnueckon
CHUCTEME XUMUYECKHUX
AJIEMEHTOB H.N.
Meupeneena u
CTPOCHHSI  aTOMOB.
CTpoeHure MeTalIoB.

Merannuueckas



3.2

33

CBA3b u
MeTaJuIn4ecKas
KpUCTaJUIMYECKas
perérka.
DIEKTPOXUMHUUECKUN
pan HaIpsHKEHUN

MCTAIJIOB

duznueckue u
XHUMHUYECKHE

CBOMCTBAa METAJJIOB.
OO0miue CIIOCOOBI
MOJIyYEHUS

MmeTtaniaoB. Ilomsrne
o KOppO3UH
METAaJJIOB, OCHOBHBIC

CIIOCOOBI 3allIUThI HUX

oT KOppO3UH.
CruiaBbl (cTanp,
YyTyH,
JTIOPATIOMUHUH,
OpoH3a) u ux

NpUMEHEHHE B OBITY

" MPOMBIIIJICHHOCTH

[lenounnie
MeTaJlIbL:

MOJIOKEHUE B
ITepuonnueckon
CHUCTEME XUMHUUYECKUX
AJIEMEHTOB JINSE
MeHnneneena;

CTPOCHUC UX aTOMOB;

HaXOXICHUE B
npupoze.
dusnueckue u

XUMHNYCCKUC



3.4

3.5

CBOMCTBA (Ha
IpuMepe HaTtpus u
kanus). Oxcuapl U
TUAPOKCUIBI HATPUS
U KaJINS.
IIpumenenue

LIEJIOYHBIX METAJIOB

U UX COeNUHEHNHN

[IenouHo3eMeNbHBIC
METaJUIbl MarHuv u
KaJIBIIHI: TIOJIOKCHHE
B [Tepuonuueckoii
CHCTEME XMMHUUECKUX
3JIEMEHTOB ..
Menneneena;

CTPOCHUC UX ATOMOB;

HaxOXXJIcHUE B
MIpUPOJIC.
duznyeckue u
XHUMHYECKHE

CBOMCTBA MarHus u
KaJIbIIHSL.
Baxneimme
COEIMHEHMS KalbIUs
(okcupa, THAPOKCHI,
com).  JKécrtkocTh
BOJBI U CIIOCOOBI €€

yCTpaHEHUS

AOMUHUI:
MOJIO’KEHUE B
[Tepuonnueckoi
CUCTEME XUMHUYECKUX
AJIEMEHTOB .
Menpeneena;

CTpOCHUC aTomMa,



3.6

3.7

HaXOXKACHUE B
IPUPO/IE.
dusnueckne u
XHMHYECKHE
CBOICTBA aJIOMUHHUS.
AmpotepHbie
CBOMCTBA OKCHIA U
THIPOKCH]IA

AJIFOMUHUA

XKeneso: nonoxenue
B Ilepuonnueckon

CHUCTCMC XUMHNUYCCKHUX

3JIEMEHTOB H.N.
Menneneena;
CTpOEHUE aToma;
HaXO0XKJICHUE B
MPUPOJIE.
dusznueckue u
XUMHYECKHE

CBOWCTBA xKenesa.
Oxcuppl,

THJIPOKCUIBI U COJIU
xeneza(ll) u
xkenesa(Ill), ux
COCTaB, CBOMWMCTBA |

IMMOJIYYCHHUC

XUMUYECKUH
9KCIIEPUMEHT:
03HAKOMJICHUE c
oOpa3iamMu MeTaioB
u CIUTaBOB, ux
bu3IeCKUMHU
CBOMCTBaMH;
U3y4eHUe

pe3ysbTaToB



KOPPO3UH METAJIOB
(BO3MOXKHO
HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB),
0COOEHHOCTEHN
B3aUMOJICHCTBUS
OKCHOA KaJbliud H
HATpUs C  BOJOM
(BO3MOKHO
HCITOJIb30BaHUE
BUJIEOMATEPHAIIOB);
HCCJICIOBAHKE
CBOMCTB JKECTKOM
BOJIBI; nporiecca
TOpeHUust Keje3a B
KHCIIOPO/JIS
(BO3MOKHO
HCITI0JIb30BaHUE
BUJIEOMATEPHAIIOB);
MIPU3HAKOB
MPOTEKaHUs
KaueCTBEHHBIX
peakuuii Ha HOHBI
(MarHus,  KajbIus,

alIFOMUHHUS, IIMHKA,

xenesa(ll) u
xeneza(Ill),

meau(11);
HaOroIeHNe u

OIIMCAaHUE MPOLIECCOB
OKpallBaHUs
IIJIAMEHU MOHaMH
HaTpus, Kalusl U
KaJgbIusl  (BO3MOXHO
UCIIOJIb30BaHUE

BHJICOMATEPHAIIOB);



4.1

4.2

UCCJIEIOBAHNE
aM(pOTEPHBIX

CBOWCTB THAPOKCHUIA
AITOMUHHUS u
TUAPOKCHIA [MHKA;
perieHne
JKCIIEPUMEHTAIBHBIX
3aa4 = 1O TeMe
«Baxnenmue
MeTaJuIbl u ux

COCAUHCHUA»

XUMUS "

OKpYy’Karomias cpena

HoBrie MaTCpHraibl U

TEXHOJIOTHH.
BemtectBa "
MaTepHuabl B
IIOBCEIHEBHOMI

JKU3HHA JeI0BeKa.

XUMHS U 370pOBBE.
besomacnoe
UCTIONIb30BAaHUE
BEIIIECTB "
XHMHYECKHX
peakmmii B OBITY.
[epBast momoIs pu
XUMHUYECKHX 0)KOTax

H OTPAaBJICHUAX

OCHOBBEI
9KOJIOTHYECKOH
rPAaMOTHOCTH.
Xumuueckoe
3arpsi3sHEHUE
OKPY’KaloIIeH cpeapl

IIIK. Pons xumuum B



peneHun
JKOJIOTUYECKUX
npooJieM.
IIpuponHsie
UCTOYHUKHU
YTIEBOIOPOAOB

(yroiab, npUPOIHBIN

ras, HE(TH),
TIPOIYKTHI ux
nepepadoTKH, ux

poib B OBITY WU

IMPOMBIINIJICHHOCTH

XUMUYECKUH
JKCIIEPUMEHT:
u3ydeHue o0pas3loB
4.3 MaTepHayoB (CTEKIO,
CIUIaBbl  METaJIOB,
MOJIUMEPHBIE

MaTepuabl)

IPOBEPSIEMBIE HA OI'D 11O XUMUU TPEEOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHMUS

IIpoBepsiemble
TpeOOBaHUs K
npeIMeTHbIM
pe3yJbTaTam 0a30B0Oro
YPOBHSI OCBOEHUS
OCHOBHOM

Kon
NpoBepPsieMOro

TpeOoBaHus .
o0pa3oBaTe/ibHOI

NPOrpaMMbI OCHOBHOT0
o0uiero od0pazoBanus Ha
ocHoBe ®PI'OC

1 [IpencraBnenue:

T 0 MI03HAaBAEMOCTHU
SBIICHUH PUPOJIBI,



1.2

1.3

MMOHUMaHue OO0BEKTUBHOU
3HAYUMOCTH OCHOB
XUMHYECKOM HAayKH Kak
obnactu COBPEMEHHOTO
€CTEeCTBO3HAHMS,

KOMIIOHCHTA oOmeit
KYJBTYPbI U TIPAKTUYECKOMN
JIeSITeIbHOCTH YCIOBCKa B
YCJIOBUSX  COBPEMEHHOIO
00111eCTBA; IMIOHUMaHHUE
MecTa  XUMUH cpenu
JIpYTUX €CTECTBEHHBIX

HayK

O  HAy4yHBIX  MeEToJax
MO3HAHUS, B TOM YHCIE
AKCIIEPUMEHTATIbHBIX u
TEOPETHUYECKUX  METoAax
WCCJICTOBAHMs BEIECTB H
W3yUYeHUS XUMHYECKHX
peaxiui; yMeHHe
MCIIOJIb30BaTh MOJAEIHU IS
00BsICHEHUS CTPOEHUS

aTOMOB U MOJIEKYJ
0 chepax
podecCHOHATEHOM

JACATCIIbHOCTH, CBA3aHHBIX

C XUMHCH u
COBPEMEHHBIMU
TEXHOJIOTHSMH,
OCHOBaHHBLIMH Ha

JOCTHIKCHHUSIX XUMHUYCCKOM
HayKd, 4YTO  TIO3BOJIUT
o0yyarommcs

paccMaTpuBaTh XHMHIO

Kak cepy cBoeii OymyIieit



2.1

npodeCCuOHAIBHON

JEATEIIBHOCTH U CHEJATh
OCO3HAHHBIN BBIOOp XUMUH
Kak npopHUILHOTO
npeaMera Opu  Mepexoie
Ha  YpPOBEHb  CpEIHETO

o01ero oopa3oBaHus

Branenune CHUCTEMOH

XAMHUYECKUX 3HAaHUU WU

yMEHUue MIPUMEHSATH
CHUCTEMY XUMHYECKUX
3HAHWMH, KOTOpas
BKJIFOYAET:

Ba)KHEHIIINE XHUMHYCCKHE
IIOHATHUA: XUMHYCCKHI
9JICMCHT, aTOM, MOIJICKYJIA,

B€OICCTBO, IMpoCTOC n

CIIOKHOE BEILIECTBO,
OJTHOPO/THASI n
HEOTHOPOIHAS CMECh,

OTHOCHTEJILHBIC aTOMHAs U
MOJICKYJIIPHAs MAacCCBhlI,
KOJIMYECTBO BEIICCTBA,
MOJIb, MOJISIpHAs —Macca,
MOJISIPHBI  O0BEM, OKCHI,

KHCJI0Ta, OCHOBAHHUC, COJIb

(cpennsis), XAMUYECKas
peaxuus, peaxuu
COCJIMHEHUS, peakuuu
pas3IoKeHus, peaxkuu
3aMeIleHus, peakuuu

oOMeHa, TeruioBOM 3 deKT
peakuu, IK30- u
DHJIOTEPMHUUECKHE

peaxiuu, pactBop,



MaccoBast JIOJIst
XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUH, MaccoBast
JI0JIs u MPOLIEHTHAst
KOHICHTpAaLusa BCUICCTBA B
pacTBope, SApO  aToMa,
AJIEKTPOHHBIA CJIOW aToMma,

aTOMHasi OpOUTaJIb, PAIHIYC

aTroma, BAJICHTHOCTb,
CTCIICHb OKHCJICHUS,
XAMHYECKast CBS3b,

ANEKTPOOTPULIATEIBHOCTD,
NnojidipHasds W HCHOJsIpHAA
KOBAJICHTHAs CBSI3b, NOHHAS
CBA3b, METAJUIMYECKaA
CBSI3b,  KpUCTaJUIMUECKas
pemeérka (aromHas,

HOHHas, MCTAJNIMYCCKasd,

MOJIEKYJIsIpHAs ), HOH,
KaTHOH, aHHOH,
AIIEKTPOJIHT "
HEDJIEKTPOIIUT,
AIIEKTPOITUTHIECKAS
JICCOIHALIuS, peaxiuu
HOHHOT'O oOMeHa,
OKHUCITUTENEHO-
BOCCTAHOBHTEITHHEIC

peaKkLuy, OKUCIUTEIb U
BOCCTaHOBHTEIIb,

OKMCJIEHUE u
BOCCTAHOBJICHHE,

ANEKTPOIN3, XUMHUYECKOE
paBHOBecue, 0OpaTumble U
HeoOpaTuMble  peaKluy,
CKOpPOCTh XUMHYECKOU

p€aKuuu, KaTajij3aTop,



2.2

23

3.1

ITJIK, xoppo3usi METAILIOB,

CIIJIaBbI

OCHOBOIIOJIATAr0IINE
3aKOHbl ~ XHMHH: 3aKOH
COXpaHEHUs MAaccChlI,
MEePUOIUYECKUI 3aKOH
.M. Menneneea, 3aKkoH
MMOCTOSTHCTBA COCTaBa,

3aKOH ABOTaIpo

TCOPUU XHUMHUH: ATOMHO-

MOJIEKYJIApHAs Teopusl,
TEOpUs
AIEKTPOIUTUYECKOMN
JUCCOLMalu

Bnanenue OCHOBaMH

XAMHUYECKON I'PaMOTHOCTH,

BKJTIOYAIOIIEH

yMeHHe MIPaBUIIbHO
UCIIOJIb30BaTh HU3yYEHHBIE
BellecTBa U MaTepuaisbl (B
TOM 4YHCJI€ MHHEpaJbHbIE
yaoOpeHusi, MeTauibl |
CIUIaBBI, MPOJTYKThI
nepepaboTKU  MPUPOIHBIX
HMCTOYHHUKOB

YTIIE€BOIOPOIOB (yrus,

NPUPOIHOTO Ta3a, He(TH)

B OBITY, CEIBLCKOM
XO3SHCTBE, Ha
MIPOU3BOJICTBE n
MMOHUMAaHHE 3HAYCHUS

JKHUPOB, 66.]'IKOB, YIJICBOJ0B
AJi1 opraHu3Ma 4YCJIOBCKaA,

YMCHUEC IMPOIrHO3UPOBATH



3.2

33

34

BIUSHUE  BELIECTB U
XUMHUYECKHX IIPOLECCOB Ha
OpraHM3M  4YelloBeKa W
OKPY KAy MPUPOJHYIO

cpeny

YMCHUC HUHTCTpHUpPOBATH
XUMHUYCCKHUE 3HaHHUA CO
3HaHUAMU APyrux

y4eOHBIX TIPEAMETOB

HaJIMYUe OMbITa PaboTHI C
Pa3INYHBIMH

UCTOYHHKAMU

UHPOpPMALIUK TI0 XUMHH
(HayyHass W Hay4HO-
NOMyJISIpHAsE  JIMTEpaTypa,
CIIOBapH,  CIIPABOYHHKH,

MHTEPHET-PECYPCHI)

YMCHHC 00BEKTUBHO

OIICHUBATH HH(OPMAIIHIO O

BEILECTBAX, ux
IIPEBPALICHUAX 51
MIPaKTUYECKOM

NPUMECHEHHH ¥ yMEHHE
UCIIOJIB30BaTh €€  JuId
peneHus y4eOHo-

IIO3HABATCJIbHBIX 3aJ1a4

Bnanenne OCHOBaMH
MOHATUHHOTO armapara |
CHMBOJIHYECKOTO SI3BIKA
XAMUH 71 COCTaBJICHUS
dbopMyll HEOpPraHUYECKUX
BEIIECTB, ypaBHEHUH
XUMHYECKHUX peakuuii;

OCHOBaMHu XAMHYECKOU



7.1

HomeHkiarypel (IUPAC u

TPUBHAIBHOIN)

YMeHue oOBACHATH CBA3b
MOJIOKEHHUS JJIEMEHTa B
Ilepnonnueckoi cucreme ¢
YHUCIOBBIMU
XapaKTePUCTHKAMH
CTPOCHUS aTOMOB
XUMHYECKHX  DJICMEHTOB
(coctaB u 3apan supa,
o0111ee YMCII0 AJIEKTPOHOB),
pacripeieieHueM
AIIEKTPOHOB o
HHEPreTUYECKUM YPOBHSIM

aTOMOB  IIEpPBBIX  TPEX

MIEPUOJIOB, KaJus u
KaJIbL YA

[IpencraBnenue 0
MEPUOINYECKOMN
3aBUCUMOCTH CBOMCTB

XUMHYECKHX  DJIEMEHTOB
(pammyc aToma,
AIEKTPOOTPHUIATENHHOCTD),
MOPOCTBIX U CIOXHBIX
BEUIECTB OT IOJIOKEHMUS
AIIEMEHTOB B
Ilepuonnueckoir cucreme
(B MampIX Tmepuogax M
[VIaBHBIX MOATpyNIax) u
AIIEKTPOHHOTO  CTPOCHHUS

aToMa

VYmMmenune

KIIACCU(UITUPOBATE:

XHUMHUYCCKUC 3JICMCHTHI



7.2

7.3

8.1

8.2

8.3

8.4

9.1

9.2

HCOPraHN4YCCKUC

BELIECTBA
XUMHNYCCKUEC pCaKINN
YMeHue onpenenrh:

BaJICHTHOCTh M CTCIICHb
OKHUCJICHUA XUMHNYCCKHX

SJICMCHTOB, 3apsJ1 NOHA

BUJI XUMHUYECKOW CBS3U U
THII KPUCTAJUTMYECKOU

CTPYKTYPbI B COCIUHCHUAX

XapakTep Cpelbl B BOJHBIX
pacTBOpax BEILECTB

(KUCIIOT, OCHOBAHUI)

OKHUCIHNTCIIb u

BOCCTaHOBHUTCIIb

YMeHue xapakTepu3oBaTh
¢uznueckue 51

XHUMHUYECKHE CBOMCTBA:

MIPOCTBIX BEIIICCTB
(xucnopon, 030H, BOAOPOS,
rpadur, aiMas, KpeMHUH,
azot, ¢ocdop, cepa, XJop,
HaTpuil, Kajauh, MAarHuu,
KaJIbIHH, AITFOMUHHUH,

KeJe30)

CIIOKHBIX BELIECTB, B TOM
qucie ux BOJTHBIX
pacTBopoB (BOja, aMMHAK,
XJIOPOBOJIOPO/,

CEpPOBOIOPO, OKCUABI H
TUAPOKCHIBI METaJJIOB
[-ITA rpynn, adtoMuHUA,

menu (II), umuka, xenesza



9.3

10

10.1

10.2

10.3

10.4

I wu III), okcuusl
yraepora (I u IV),
kpemuuss (IV), aszora wu
dochopa (III u V), ceps
IV u VI), cepnucras,

cepHas, a30THCTaS,
a30THasl, docdopnas,
yroJbHasl, KpEeMHHUEBast

KHCJIOTA ¥ UX COJIH)

MIPOTHO3UPOBATh u
XapaKTepU30BaTh CBOMCTBA
BEIIECTB B 3aBUCUMOCTH OT
WX COCTaBa U CTPOCHUS,
NPUMEHEHHUE BEIIECTB B
3aBUCUMOCTH oT ux
CBOIICTB, BO3MO>XHOCTh
MPOTEKAHUSI XUMHUYECKUX
MpeBpaIlCeHU I B

Pa3JINYHBIX YCIIOBHUAX

YMenue COCTAaBJISAITh
MOJIEKYJIIPHbIE U HOHHBIE
YpaBHEHUs peakiuii, B TOM

YHUCIIC:

peaKkIii HFOHHOTO OOMeHa

OKHCJIUTEILHO-
BOCCTAaHOBHUTEIIBHBIX
peakuuii
WLTIOCTPUPYIOIITUX
XUMHYECKHE CBOICTBaA
M3yYEHHBIX KJ1acCOB

(rpymm) HeopraHu4ecKux

BCIICCTB

MOATBCPIKAAIOIINX

IFCHCTUYCCKYIO



11

11.2

11.3

11.4

12

12.1

12.2

B3aMMOCBA3b MCKIY HUMU

YMenue BBIYUCIIATH

(MpoBOUTH pacyEThI):

OTHOCHUTEJIbHYIO
MOJIEKYJISIPHYIO "
MOJISIPHYIO Macchbl

BCIICCTB, MAaCCOBYIO IOJIIO
XHUMHNYCCKOI'0O JJICMCHTA B

COCAMHCHNHN

MacCCOBYIO JOJIFO

BEILIECTBA B pacTBOPE,

KOJINMYCCTBO BCIICCTBA U

ero mMaccy, 00beM ra3oB

1§ (o) YpaBHEHUSAM
XAMHYECKUX pEaKuuid H
HaXOJUTh KOJIUYECTBO
BEIIECTBA, 00BEM U Maccy
peareHToB WM MPOJIYyKTOB

peakiuu

Bnaneune (3HaHMe

OCHOB):

OCHOBHBIMHU METOaMHU
HAYYHOTO MIO3HAHUS
(HabmroieHne, W3MEpEHHUE,
HKCIIEPUMEHT,

MOJICITUPOBAHHE) npu
U3yYeHUH  BEIIECTB |
XUMHYECKIX SIBIICHHIA;
yMeHue chopMyIupoBaTh
npoOdiaeMy W TIPEIIOKUTh

IIyTH €€ peleHus

Oe3omacHOl  paboTBl ¢

XHUMHNYCCKHUMH



12.3

13

13.1

13.2

13.3

BCIIIECTBAMU, XHMHYCCKOU
nocyzon u 1a00paTOpHBIM

000py1I0BaHHEM

mpaBWiIaMud  0€30MacHOTO
oOpaleHus ¢ BeIeCcTBaMU,
UCTIONB3YEMBIMU B
IIOBCEIHEBHOM JKU3HHU,
MpaBUJIaMU TIOBEJCHUS B
LEJsIX cOepexeHUs
3I0POBBSL U OKpYXKaloIIe
IIPUPOIHOMN cpensl,
MOHMMAaHNE Bpena
(omacHOCTH) BO3NIEUCTBUS
HAa OKUBBIE  OpPraHU3MBI
OIPENIECNIEHHBIX  BEIIECTB,
CrOoCcOOOB YMEHBIICHUS H
[IPEIOTBPALLICHUS 170'¢

BpPETHOTO BO3/ICHCTBHS

Hanmnume mpakrrueckux
HAaBBIKOB IUIAHUPOBAHUA U
OCYIIECTBIICHUS

CIEIYIOINX XUMHYECKUX

AKCIIEPUMEHTOB:

U3yYeHUE W  OINHCAaHUE
buznuecKux CBOMCTB
BEIIECTB; O3HAKOMJICHHUE C
du3nuecKkuMu u
XUMHYECKHUMH SIBIICHUSIMH,
OTIBITHI, HJUTIOCTPHUPYIOIIHE
MPU3HAKH MPOTCKAHUS

XUMHUUYECKUX PEAKIUI

HU3YyUCHHUC croco0oB

paszaeneHus cMecen

IIOJIYYCHUE KHCJIOpOJa H



13.4

13.5

13.6

W3y4YEHUE €ro CBOWCTB;
MOJy4YEeHUE BOJAOpOJA U
W3yYEHUE €ro CBOWCTB;
MOJYyYEHUE  YIVIEKUCIIOrO
raza W H3y4YEHHE €ro
CBOMCTB; MOJIyYeHUE
aMMHUaKa U M3YYEHHE €ro

CBOWCTB

MPUTOTOBJICHUE
pacTBOPOB c
ONpeAenEéHHON  MacCOBOM
Jlonen PacTBOPEHHOTO

BCIICCTBA

pUMEHEHHE
UHAMKATOpOoB  (Jlakmyca,
METUIIOpaHkKa u
denondranenna) TUTST
OIIpEJICTICHNsI  XapakTepa
CpeZbl B pacTBOpax KUCIIOT

U LIeJI0uei

HCCIIEAOBAaHNE M OMNHCaHHE
CBOMCTB  HEOPraHUYECKUX
BCILICCTB pa3JII/I‘~IHbIX
KJIaCCOB; W3Y4YCHHE
B3aUMOJICHCTBUS KHCIIOT C
MeTaJIaMu, OKCHIaMHU

METAJIOB, PAacTBOPUMBIMU

u HEPACTBOPUMBIMU
OCHOBaHUSIMHU, COJISIMU,
MOJTyYEHHUE
HEpPaCTBOPUMBIX

OCHOBAHMH;  BBITECHEHHE
OJIHOTO MeTajula JPYIHM
u3 pacTBopa COJy;

HUCCICIOBAaHUC



13.7

13.8

14

aMmdoTepHbIX CBOICTB
TUAPOKCUJIOB ATIOMUHUS U

OUHKa

pelieHue
AKCIEPUMEHTAIBHBIX
3a71a4 10 TEMaM:
«OCHOBHEBIE KJIacChI
HEOPraHUYEeCKUX
COCIUHCHUID,
«DJIEKTPOJIUTHYECKAS
JTMCCOITAAITHS;
«Baxneiime HeMeTaIbl
Hu nx COCITMHECHHUS;
«Baxneiime wMetamibl U

HUX COCIUHCHUA

XMMHUYECKHE
AKCIIEPUMEHTHI,
WUTIOCTPUPYIOLIHE
IIPU3HAKU IPOTEKaHUs
peaknuii HOHHOro 0OMeHa;
KaueCTBEHHbIC PEaKIUU Ha
IIPUCYTCTBYIOIIHE B

BOAHLIX pPAaCTBOpaxX HOHBI:

XJIOPHU-, opomu-,
1900311791 cynbgar-,
docdar-, KapOoHaT-,

CUIUKAT-aHUOHES,
TUOPOKCHUI-HUOHEB,
KaTHOHBI aMMOHWUS,
MarHus, KaJIbIIMA,
ANIOMUHMS, Keneza (2+) u
xeneza (3+), memnu (2+),

OUHKa

VYwmenue:



MPEJCTABIATh PE3yJIbTaThI
JKCIIepUMeHTa B  (opme
41 BBIBOJIOB, JIOKAQ3aTeIbCTB,
. rpadpuKkoB M TaOMUI WU
BBISIBIISITh  OMITUPHUYECKHUE

3aKOHOMEPHOCTHU

yCTaHaBIIMBATh CBSI3U
MEXTY peanbHO
HaOJIFOJaeMBIMU
XUMUYECKMUMHU  SIBIICHUSIMU

14.2 51 IIPOLIECCAMU,
IPOUCXOJAIIMMHU B MaKkpo-
U MHUKPOMUDE, OOBSICHSTH
OPUYMHBL  MHOTrooOpasus

BCIICCTB

INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

IIpoBepsiemMblii 3j1IeMEHT
coiepKaHus

Kon

HepBOHa‘IaHI)HI)Ie XUMHNYCCKHUEC

IIOHATHA

11 Yuctele BemecTBa W CMECH.
CrniocoObl pa3ieneHus: cmecei

ATOMBI 1 MOJIEKYJIBl. XHUMHUYECKUE
- aneMeHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. IIpocTeie W ClOXHBIE

BCIICCTBA.

Xumudeckas dhopmyna.
1.3 BajeHTHOCTE aTOMOB XUMHUYECKUX

ar1eMeHTOB. CTeleHb OKHUCIEHUS

3akoH [MOCTOSHCTBA CcOCTaBa
1.4 BemtecTB. OTHOCUTENbHAA aTOMHAA

Macca. OTHOCHUTENLHAA



1.5

1.6

2.1

2.2

23

MOJICKYJIsipHas Macca. MaccoBast
JOJSl  XMMHUYECKOTO DJIEMEHTa B

COCAMHCHUHU

KomnuectBo  BemiecTtBa. Modb.
Monsapras  macca.  MousspHBIi
00BEM ra3os. B3aumocss3n
KOJIMYECTBA, MacChl W  YHCJIa

CTPYKTYPHBIX €IUHHIL BEIICCTBA

duzngeckue u XUMHNYECCKHUEC
SBJICHUS. XHMMHUYECKasl peakuus U
e€ mpu3HaKU. 3aKOH COXpaHEHHUS

MacCChbI BCIICCTB. XUMHUYECKHE

ypaBHECHUS
[lepuonuueckuit 3aKOH "
[Iepnognueckas cucrema

XUMHUYECKUX 3JIEMEHTOB JI..

MenneneeBa. CTpoeHre aTOMOB

[Tepuoanueckuit 3aKOH.
[Iepnognueckas cucrema
XUMHUYECKHUX AJIEMEHTOB JI..
Menaeneesa. llepuoasl u rpyniel.
®U3NYECKUH CMBICT TOPSIAKOBOIO
HOMEpa, HOMEPOB IMEpUojga H

TPYIIIIBI 9JIEMCHTA

Crtpoenue aTOMOB. CocraB
ATOMHBIX sep. H3oTomsbl.
ONEKTPOHBI. Crpoenue

AJICKTPOHHBIX  000JOYEK aTOMOB
nepBbIX 20 XMMHUECKHUX 3JIEMEHTOB
Ilepuonnueckoit  cucremsr  J[.U.

Menneneena

3aKOHOMepHOCTI/I B HU3MCHCHHH
CBOMCTB XHMMHYECKHX JJIEMEHTOB

NEPBBIX TPEX TMEPUOJOB, KU,



3.1

3.2

4.1

KaJIbIUA (pammyca aTOMOB,
3JIEKTPOOTPULIATEIIBHOCTH,

METAJUTUYECKUX "
HEMETAJUIMYECKUX CBOWCTB) M MX
COCIMHEHU B COOTBETCTBHUH C
MOJIOKEHUEM 3JIEMEHTOB B
ITepuonnueckon CHCTEME 31

CTPOCHHEM HX aTOMOB
Crtpoenue BerecTBa

Xumuueckasi cBsizb. KopaneHTHas
(monsipHass W HENOJsIpHAasi) CBS3b.
ONEeKTPOOTPULIATEIBHOCTD

XUMHUYECKUX 3JeMeHTOB. MonHas

CBsI3b. MeTannuueckas CBs3b

Tunel KpUCTAUIMYECKUX PEIIETOK
(aromHas, WOHHa,
MeTaJuIn4ecKas), 3aBUCUMOCTh
CBOMCTB  BelleCcTBA OT  THIIA
KPUCTAJUIMYECKON PEMIETKN M BUAA

XHUMHYECKOH CBSI3U

Baxwuerimue MPEICTABUTEIN
HEOPraHWYECKHUX BEILECTB.
Hemerannel M HUX COEOUHEHHS.

MeTamisl U uX COCIUMHCHUA

Krnaccudukanus m HOMEHKIATypa

HEOPraHUYECKHX COE/IMHEeHUH:
OKCH/IOB (coneobpasyromue:
OCHOBHBIE, KHCIIOTHBIE,
am(OoTepHBIC) u
HecoyeoOpasylomye;  OCHOBAHUM
(ménoun u HEpacTBOPUMBbIE
OCHOBaHH); KHCJIOT
(kucnmopojcoiepxalime u

6CCKI/ICJ'I0p0,Z[HBIe, OJHOOCHOBHBIC U



4.2

4.3

44

4.5

4.6

4.7

4.8

MHOT'OOCHOBHBIE); coJiel (CpeIHuX

Y KHUCIIBIX)

@duznueckue M XUMHYECKHE
CBOWCTBA  TPOCTBIX  BEILECTB-
HEMETaJUIOB:  BOJIOPOAA,  XJIOpa,
KHUCTIOpOJIa, cephl, a3ota, ¢ocdopa,

yTaepoaa, KpeMHUS

duznueckue u XUMUYECKUE
CBOICTBA TPOCTBIX BEIIECTB-
METAJUIOB: JIUTUS, HATpUA, KaJus,
MarHvsi W KajJblHus, aJIOMUHUS,
Kenesa. DJNEKTPOXUMUUYECKUH psif

HaIPsKEHUN METaJIOB

duznueckue u XUMHYECKHE
CBOICTBA BOJIOPOJIHBIX COEAUHEHHI
HEMETAIJIOB: XJIOPOBOJIOPOAA,

CEepoBOIOPOIA, aMMHAKA

duznueckue u XHUMHUYECKHE
CBOWCTBA OKCHJIOB HEMETAaJJIOB:
ceper (IV, VI), azora(ll, 1V, V),
dochopa(Ill, V), yrnepoma(ll, IV),
kpeMuausi(IV). [lonyuenue okcumoB

HEMCTAJIJIOB

XUMHYECKUE CBOWCTBA OKCHIOB:
mertaiioB [A-IIIA rpynm, nuHKa,
meau(Il) u  oxenesa(Il, I11).

[TonyueHne OkCHI0OB METAIIOB

XUMHUYECKHE CBOMCTBAa OCHOBAHUN
U aM(OTEpHBIX THIPOKCHIOB (HA

MMpuUMEpPC TUAPOKCHUAOB AJIFOMUHUA,

xKernesa, LIMHKA). [Tonyuenune
OCHOBaHH " ampoTepHbIX
THJIPOKCHUIOB

O0mue XUMHYECKHE CBOWCTBA



4.9

4.10

4.11

4.12

5.1

5.2

KHUCJIOT: XJIOPOBOJIOPOJIHOM,
CEPOBOIOPOJHOM, CEPHUCTOH,
CepHOH, a30THOM, (ocdopHOii,
KPEeMHHUEBOM, yroiabHOH. OcoOble
XUMUYECKHE CBOMCTBA
KOHLICHTPUPOBAHHOW  CEpHOM U
azotHoM  kucnor.  [lomydenwue

KHCJIOT

OO0lmmMe XUMHUYECKHE  CBOMCTBA

cpennux coset. [lomyuenue conen

[Tonyuenue, coOupanue,
pacno3HaBaHHE BOJIOPOJA,
KUCIIOPO/A, aMMHAaKa, YIJIEKHCIOTO

rasza B JJabopaTopuu

Ilonyuenne ammmuaka, CEpHOM U
a30THOM KUCJIOT B
IPOMBIIIJICHHOCTH. OO6mrme

CIIOCOOBI TMOJIYUYCHUA MCTAJJIOB

I'enernmueckas CBs3b MCXKIY
Kj1accaMu HCOPraHNYCCKUX

COEIMHEHUN
XUMUYECKUE PeaKIuu

Krnaccudukanus XAMUYECKHUX
peakiuii o pa3IMYHBIM
IpU3HAKaM: MO YHCIYy U COCTaBy
YUYaCTBYIOIIMX B PEAKIIUU BEIICCTB,
no TerioBoMy  3ddekry, 1o
WU3MEHCHHUIO CTETICHEH OKHCIICHHS

XUMHUYCCKUX 3JICMCHTOB

TemnoBoit  3dexT XUMHUIECKOI

peakiuu, TEPMOXUMHUYECKHUE
YpaBHEHHUS. JK30- U
SHAOTEPMUYECKUE peakiuu.

TepMoxumuyeckue ypaBHEHUS



53

54

5.5

6.1

6.2

OKHCANTENEHOBOCCTAHOBUTEbHBIE
peaxkiuu. Oxucnurenu U
BOCCTAHOBUTEIIH. [Iponeccel
OKHCJICHH U  BOCCTAHOBJICHMSL.
DNEeKTPOHHBIN OaaHc
OKHUCIUTEIbHOBOCCTAHOBUTEIBHOM

peaxiuu

Teopus 3JIEKTPOJIUTHYECKON
muccouuanuu. KaTuoHbBI, aHUOHBI.
ONEKTPOIUTBl W  HEIIEKTPOJIUTHL.
CunpHble U cialble AIEKTPOJIUTHI.

CreneHp QUCCOUAIAA

Peakiun HOHHOTO obOMeHa.
VYcnoBuss  TPOTEKaHUS — peaKIUi
HOHHOIO OOMEHa, IIOJHBIE |
COKpAIIEHHbIC HMOHHBIC ypaBHCHHS

peaxkuuii
XuMHS ¥ OKpyXkarolas cpeaa

BemecrBa wu  marepuansl B
IIOBCEJJHEBHOM JKM3HM 4YellOBEKa.
be3onacuoe UCTIONIb30BAHUE
BEIIECTB U XMMUYECKHX PEaKLUUi B
naboparopun U Owity. IlepBas
IOMOILb NPH XMMHUYECKHX O0KOrax

" OTPABJICHUAX

XUMHUYECKOE 3arps;3HEHUE
OKpY’KaoImie cpeapl (KUCIOTHBIC
JNOXJIW,  3arps3HCHUE  TIOYBHI,
BO3/1yXa U BOJOEMOB), CLIOCOOBI €T0
Npe0TBPALICHHUS [MpenenvHas
JOITYCTUMAs KOHIICHTpAIUs
Bemects (IIJIK). Pomp xumum B
PEIICHUH JKOJIOTHUECKUX TPoOIIeM.

Ycunenue mnapHukoBoro 3¢¢ekra,



6.3

6.4

6.5

7.1

7.2

7.3

pa3pyiieHne 030HOBOTO CJIOSI

[Ipumenenue cephl, a3ora,
docdopa, yriepoaa, KpeMHUSI U UX
COCIMHEHUI B OBITYy, MEIUIIMHE,
MPOMBIIIUICHHOCTY U CEITBCKOM
xo3sicTee. [IpuMeHenue meraninoB
M  CIulaBoB  (cTamb,  YYIYH,
TIOpaIOMUHUN, OpoH3a) B OBITY U
MIPOMBIIIUICHHOCTH MX COCIUHEHHM.
[lonATHe 0 KOpPpO3UM METAIIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT

KOppO3UH

[Ipuponusie HUCTOYHUKU
yIJI€BOAOPOAOB (YroJib, IPUPOAHBIH
ra3, HepTb), MNPOAYKTHI  HUX
nepepaboTku (O€H3WH), UX POJIb B

OBITY U IPOMBIIIIIEHHOCTH

[lepBoHavyaabHbIE  MOHATHS 00
OpPraHMYECKHX BEIIeCTBAX KaK O
COCIMHCHMSX yTiIeposa (MeTaH, 9TaH,
STHIIEH, allCTHIIEH, 9TaHOII,
TJMIEPHH,  YKCyCHas  KHUCJIOTa).
ITousitTHe O OHMOJIOTMYECKH BaXKHBIX
BEIIECTBAX: JKHpax, Oekax,
yIJIEBOJIaX — W WX POJIM B JKU3HU

YeJIoBEKa
PacuéTtnr:

1o dbopmynam XUMHYECKHUX

COEIMHEHUN

MaccChl (MaccoBoif) JTOJIH
pacTBOPEHHOTO BEILIECTBA B

pacTtBope

M0 XUMHUYCCKUM YPaBHCHHUAM



YYEBHO-METO/JUYECKOE OBECINEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
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» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WN.I'., Cnagkos C.A.,
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IMabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Yiakosa u
ap. - M.: [Ipoda, 2017.

Xumust. 9 ki1.: KoHTpoasHBIE B TpoBepoUHbIe paboThl K yueOHuky O. C.
IMabpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. Ymakosa u
ap. - M.: [Ipoda.

INabpuensn O. C., Bocko6orinukosa H. I1., Amykosa A. B. HacTonpHas kHura
yuutens. Xumus. 8 Ki1.: Meroauueckoe nmocodue. - M.: JIpoda.

[Ma6puensa O. C., Octpoymos U. I'. HactonpHas kaura yaurens. XuMus. 9 Ki1.:
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https://m.edsoo.ru
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