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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl pabdodeil MnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YI€OHOTO MpeaMeTa « XuMUsDH)
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBAET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM IMpPOrpaMMbl O XHMHUH, OMNpPEIETseT KOJWYECTBEHHBIE U
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3YUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JEATEIbHOCTH OO0yYarouerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJIb UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aldyd  BO3MOXKHOCTEH  JJIi  CaMOpas3BUTHS U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
HKCIIEPUMEHTATILHBIX W HCCIICOBATEICKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JIESITENLHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YyYaIOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBIC HamMpaBJICHWS B OOYYCHHH XUMHUU OOCCIIEYMBAIOTCS CHEIU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONpPeeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX IMOHSITHUH XUMHH, OCHOB
HEOPTraHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUHN
OpTraHUYECKON XHUMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uzydeHuro. ConepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakiuu. O06e 3T CUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO0 MPHUHIIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [Iepuoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHUS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndyeckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE HOMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXalluil MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.



3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbI XHUMHUECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX O0OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3bIKa HayKd, B
OpUOOIIEHUM K HAyYHbIM METOJaM T[I03HaHUS TMPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU W PA3BUTHH MMO3HABATEIbHBIX YMEHHUHN U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
MTOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHUpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUM,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTH4YECKOE MpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune ycloBHil, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaOIMMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLUI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OMbIT, MOJYYEHHBIE MPU H3YyYECHHUU
XUMUH, TPUMEHSATh HMX MPU pPEUIeHUU MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTHYECKHMX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3YYEHUSI XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 gacos: B § kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. dusnueckue CBOWCTBA BEHIECTB. ATrperaTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHUE CIOCOOOB PAa3JCICHUs] CMECEH: C MOMOIIbI0 MarHuTa, (GuibTPOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucnopoaa. CrnocoObl



MOJIYYCHHUS KUCTopoAa B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOIO 3 deKTa, pazpyiieHrne 030HOBOTO CIOs.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputesib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHre NpUPOIHbIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm wmeramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEECICHUE COAECPKaHUs KUCIOpoAa B BO3AYyX€, MOJYUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W M3YyYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBAaHUE OO0pa3IOB HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METaJIa IPYTUM W3 PacTBOpa COJM, PELICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproguueckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COSAUHEHHUS ).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIIONh30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOpPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIMA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3audHbIM MPU3HAKAM (TI0 YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUU, TEPMOXUMHUYECCKUEC
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUH M TOJIOKEHUE XUMHYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakrun nonHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKITUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, MPOLECCAa UCCOLUUALMU KHCIOT, IIEJI0YEe U COJeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (pu3amyeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
ynoOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rinobanbHOrO TOTEIUICHUS KJIMMaTa, MTAPHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BA)KHBIX BEILIECTBAX: )KHUpax, OeiKax, yriepogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB U HX COCIUHEHUN (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zotra, (dochopa M HUX COCAMHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AUMOICICTBUE KOHIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE M U3ydeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl ¥ UX COEIUHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjiaBwl (CTajlb, YYTYH, IIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuabl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoje. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE artoma, HaxoxaeHue B mpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U coyin kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KaJablUs, aJIIOMUHHS, [IMHKA, JKEe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIS
MaTepualbl).



Mescnpeomemmunie ceazu

Peanuzanmsi MeXIpeaMETHBIX CBSI3€M MPU HM3yYEeHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOTBI, PAIMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTHYECKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIESCTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOJIBHI,
M0JIE3HBIE UCKOIAeMblI€, TOIUIMBO, BOJAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHHWI0 U TO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIEeCO00pa3sHOE OTHOIIEHHWE K MpHUpOJie KaK MCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEIEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLIHSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYMMbBIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTAMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATh CYIIIECTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaThL B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIdM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIIEpUMEHTa (J1ab0paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MMPEJJIaraéMble B YCIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 Kjacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji1 BEIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY ISl COCTaBI€HHUS (opmyi
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJIGHTHAasT W HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacmpeieieHUe UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa U KHCJIOpPOJa), MNPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(ytakMyc, dheHondTaienH, METUIIOPAHK U JPYTHUE).

K xonIty o0yueHus B 9 Kjacce mpeAMEeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJISIPHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeérka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBAJCHTHas, WOHHAsg, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPHIE MMEIOTCA B IEPUOAUYCCKONW TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUHN B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, MO0 W3MEHEHHUIO CTENeHEeW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYI) MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYy/IOBaHMEM, a TaKXKe IMpaBWwia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 IIpeamer xumun. Poiap XMMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousitTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubmnorexa [IOK
a https://m.edsoo.ru/ff0d227e
[IpakTrueckas padota Ne 1 «IIpaBuiia paboThI
3 B 1a00paTOPUH U IPUEMBI OOpAILIEHHS C 1 bubnmorexa [IOK
patop p patt https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padbora Ne 2 «Paznenenue
5) cMmeceil (Ha mpuMepe OYUCTKH MOBapEHHON 1 Bubmmorexa LIOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuorexa [JOK
A 1
6 TOMBL H MOJICKY IR https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie M CIIOXKHBIE BEIIECTBA 1 bubmmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYIIIPHOE YUECHHUE 1 bubmorexa LHOK
yip yi https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSHCTBA COCTABA BEILIECTB. Eub OK
10 Xumuaeckas opmysa. BaareHTHOCTh aTOMOB 1 nommoreka L{

XHUMHUYECCKUX JJICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11 OTtHocuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHAYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecrBa. Moabs. MossipHas bubmmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus MPOTEKAHUS bubnuoreka [IOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACCHI BEILIECTB. bubnnorexa [HOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koandecTBa, MacChl BEIIECTBA MO bu6mmoreka [IOK
YPaBHEHUSAM XUMUYECKUX PEAKINN https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMUuecKux peakimia
18 (coe I/IHq;HI/ISIH a3JI0KECHUS 3a1\IZe elims[ bubmmorexa LIOK
A P ’ t ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0eHne u bubmmorexa [JOK
H AT, Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aINs 3HAHUH
Konrtponsnas padora Nel mo teme «BemecTa bubnnorexka [JOK
20
U XUMUYECKUE PEAKLIN» https://m.edso0.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 Kncn}(;xo — 3JIEMEHT U TIPOCTOE Beﬂy;(CTBO bubmorexa HOK
PO p Hl ' https://m.edsoo.ru/ff0d448e
O30H
duznueckrue 1 XMMUUYECKHE CBOMCTBA
22 KHCJIOpo/ia (peaKkIuyu OKUCIICHHUs, TOPEHNE) bubmmorexa [JOK
poAta {peakdl » TP ’ https://m.edsoo.ru/ff0d4614
[Tonsarue 00 okcumax
93 CriocoOsI MONTydeHUs KHCIIOpOoia B bubnmoreka [JOK

nabopaTopuu U IPOMBIIUICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IIpumeHeHue kucnopoaa

TennoBoii 3 PeKT XMMUIECKOIN peaKIuu,

24 IMOHSTHE O TEPMOXHMHYCCKOM YPaBHECHUHU bubmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHSIX
Tomnueo (HeTh, YroJIb U METAH).
25 3ar 513H61§He(11;03 yra CII0COOBI Z:ro bubmorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonyuenne u cobupanue Kuciopoaa bubmorexa HOK
yi . p poza, https://m.edsoo.ru/ff0d4ae?
W3Y4YE€HHE €ro CBOMCTBY
97 Bonopon — 351eMeHT U IpOCTOE BEIIECTBO. bubnnorexa [HOK
Haxoxnenue B npupone https://m.edsoo0.ru/ff0d4ddo
28 dusnvecKkrue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsTre o xuciIoTax M COJIAX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 «ITonyuyenne u coOupaHue BOAOPOIa bubmorexa [JOK
i . p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €ro CBOMCTBY
N bubnuotexa [JOK
32 M i 00 .3 A
OIVIPHBIM ODBEM TA30B. SAKOH ABOTA/PO https://m.edsoo.ru/ff0d542e
Brrunciienust 00bEMa, KOJIMUECTBA BEIECTBA
33 rasa 1o ero M3B€CTHOMY KOJINYECTB bubmorexa HOK
.. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brruucnenus 005EMOB ra30B 10 YpaBHEHUIO
34 €aKIMH1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa [IOK
peak 5 https://m.edsoo.ru/ff0d5708
OTHOILIEHUI ra30B
35 dusnueckre 1 XMMUYECKHE CBOMCTBA BOJIbI bubnmoreka [JOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK

36 C i. 11 e 00
octaB ocHoBaHUU. [loHaTre 00 MHAMKATOpaX httos://m.edsoo.ru/ffod59e2
Bona kak pactBoputens. Hacblennbsie u
37 Helfacm epHHBIe paCTBO bl MaICHCOBa;I oJIs bubmmorexa [JOK
B P PEL- A https://m.edsoo.ru/ff0d5b40
BELIECTBA B pacTBOpE
[IpakTuueckas padora Ne 5 o teme
38 «IIpurotoBiieHHE PaCTBOPOB C ONPENETEHHOM bubmorexa LHOK
P . . P p P https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JI€il paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padorta Ne2 o teme bubnuoreka [IOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKaus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHus: cOCTaB, KJIacCUpUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kinaccudukanus, bubnnoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydeHnue n XUMHUYECKUE CBOWCTBA KUCIOT bubmmorexa [OK
i https://m.edsoo.ru/ffOdfee2
46 Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI bubnuotexa [JOK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnmoreka [JOK

«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUN )

https://m.edsoo.ru/00ad9b7c
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I'enetnueckas CBA3b MCXKY KilacCaMu

bubmuoreka [JOK

48
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
O0001IeHne U CUCTEMATH3AIM 3HAHUN 110
49 TeMe "OCHOBHBIE KJIACCHI HEOPraHMYECKUX bubmorexa LOK
o P https://m.edso00.ru/00ad9ch2
CcOeIMHEHH I
50 Kontponbras padota Ne3 o teme "OcHOBHBIE bubnnoreka [HOK
KJIaCChl HEOPraHUYECKUX COCAUHECHUIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHAYECKHX d1eMeHTOB. [loHsTrEe 0 rpymmax bubmorexa [TOK
’ pynt https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas
52 cucTeMa XUMMUYECKuX AieMeHToB /. U bubmorexa LHOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproasl, TpPyMIIBL, O, IIBI bubmorexa [JOK
P » TPYIIIRL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX sIJIED. bubnnoreka [JOK
M3oTomsr https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000JI0YeK aTOMOB
55 aneMmeHTOB [leproanyeckont cucrems J[. 1 bubmorexa HOK
pHoA T https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTiKka XUMHYECKOT0 dJIEMEHTA 110
56 €ro IMnoJioskeHuro B Ilepunoanyeckon cucreMe bubmorexa HOK
pHOA https://m.edsoo.ru/00ada824
. 1. MenaeneeBa
3navenue [lepuoauyeckoro 3akoHa s
57 a3BUTHUS HAyKu U npakTuku. /. U bubmorexa HOK
P v fip . A https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, TIEIaror U rPaXKIaHUH
O060061eHre U cucTeMaTu3alus 3HaHui / bubnmoreka [JOK
58 .
Bcepoccutiickas nmpoBepouHas pabota https://m.edsoo.ru/00adb33c
59 Kontponsnas padora Ne4 o reme «CtpoeHue bubnuoreka [IOK

aToMa. XuMHUIecKas CBs3b» / Beepoccuiickast

https://m.edso0.ru/00adb486
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npoBepouHas paboTa

DJIEKTPOOTPULIATEIILHOCT aTOMOB bubnnoreka [HOK
60 1

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

bu6mmoreka [IOK
61 Honwast xumiiecias cze 1 https://m.edsoo.ru/00adac34

62 KoBanenTHas moisapaast XMMHYECKas CBSI3b 1 Bubmaorexa ITOK
p https://m.edsoo.ru/00adaab8

63 KoBanenTHas HenosipHas XUMUYECKas CBA3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
64 Crenen, okuceHi 1 https://m.edsoo.ru/00adae28

65 OKHUCINUTEILHO-BOCCTAHOBUTELHEIE PEAKIINU 1 bubnmorexa LHOK
peakdl https://m.edsoo.ru/00adb076

bu6mmorexa [IOK
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076

67 O06001IeHre U cCUCTEMaTU3aIHs 3HAHUN 110 1 bubnuoteka [JOK
teme «CtpoeHue atoma. XUMUYECKask CBSI3b) https://m.edsoo.ru/00ad9ch2

68 O06o00mmenre 1 cucTeMaTH3alns 3HAaHUH 110 1 bubmuorexa [JOK
teme "CtpoeHue atoma. XUMHYECKasi CBA3b" https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 cUCTeMa XUMHUYecKuX sremeHToB /I, 1 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHast padora Nel no teme
5 «IToBTOpEeHue u yriybaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUecKUX peakiuii no 1 bu6muoreka [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMUYECKOUN pEAKIINH.
7 [ToHsiITHE O TOMOTE€HHBIX U TE€TEPOTr€HHBIX 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.
3 @dakTOophl, BIUSAIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XHUMHYSCKOHU PEaKIMU U IMOJIOKECHUC
XUMHYECKOT'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHUS peaKIIUit bubmmorexa [JOK

P beakh https://m.edsoo.ru/00add448
XHUMUYECKHE CBOMCTBA KUCIOT U OCHOBAHMM
12 B CBETE IIPEIACTaBICHUI 00 bubmorexa LOK
pea N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOM TUCCOITUAITIU
XHUMUYECKUE CBOKMCTBA COJICH B CBETE
13 MPEACTABIEHNH 00 JIEKTPOIUTHUECKOI bubmorexa [IOK
ez P https://m.edsoo.ru/00add8b2
JACCOLHAIIIN
14 [lonsaTHe o TUAPONIH3E COICH bubmorexa OK
AP https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
15 006006 i
ODHICHUE I CHCTCMATHIAMHA SHAHIH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme

17 «DJIEKTPOJIUTHYESCKAS TUCCOLMAIIHS bubmorexa HOK

P g 1A https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

18 OO6m1ast XxapaKTeprUCTHUKA TaJOTEHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

19 XI/IMII/)IquIiIHi:3 CiOﬁCTBa IIOJIYYCHUE bubmorexa [JOK

’ i ’ https://m.edso0.ru/00ade104
MIPUMCHCHHE
20 ITpakTuyeckas padora Ne 2 o Teme bubnuorexa [IOK

«IlomydeHue CONSTHON KUCIOTHI, U3y4ECHUE €€

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JIaH B brbmmorexa [JOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 OO6mas xapakrepucTuka 31emMeHToB VIA- bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.

23 Haxo>1<p €HHE cepbl Hq;é coe I/IHeII)-II/Iﬁ B bubmorexa LIOK

5 P f[ https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopoi, cTpocHHE, (U3HUECKUC U bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ade802

o5 Oxcupsl cepol. CepHas KHCIOTa, (U3HYECKUE bubnnorexa [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmmnoreka HOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeibl COeTMHEHUSIMHU CEPhI

97 BrruncieHue MaccoBOM TOJIH BEIXOJA bubmmoteka IIOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTrUKa 3J1IeMEeHTOB V A-

28 rPyINObL. A30T, pacIpPOCTPaHEHHE B IPUPOJIE bubmorexa LIOK

PYHIEL » pactipoctp . PHpOAE, https://m.edsoo.ru/00adeea6
(du3nYecKre U XUMUIECKIE CBOHCTBA

29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuoreka [JOK
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

30 «ITonydyeHne amMmmuaka, u3y4yeHue ero Bubmmorexa [IOK

. i - 1Y https://m.edso00.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnuoreka [JOK
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XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adf306

Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MUHEPATBHBIX YIOOPEHUH.

bub6nmoreka [IOK

32
XHUMHYECKOE 3arpsA3HEHNE OKPYKaAIOIIEeH https://m.eds00.ru/00adf518
Cpelbl COCTMHEHUSIMHU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, PU3HYECKUE M XUMHUCCKHE bubmorexa LOK
L https://m.edso00.ru/00adf68a
CBOWCTBA, MOJTy4YCHUE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEpaIbHBIX yI0OpEHU. 3arps3HeHHE bubmmorexa [JOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
VYrnepoa, pacnpocTpaHeHue B IPUPOIE, bubmmoreka [JOK
35 .
(hU3UYECKre U XMMUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gu3nveckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTHUCCKUE bu6nmorexa LIOK
poOJIeMBbI, CBSI3aHHBIE C OKCUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
N bubmuoreka [IOK
37 VYronpHas KUCIIOTa U €€ COo
rOTbHA IHeIoTa | HH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o Teme
38 "[Tony4yeHne yriieKucIIoro ra3a bubmmorexa [IOK
yi yr j \ https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 [lepBoHayabHBIE TOHATHS 00 OPraHUYECKUX bubmuoreka [IOK
BEILIECTBAX KaK O COEAUHEHUAX YIiIepoaa https://m.edsoo.ru/00ae054e
bubnunorexa LIOK
40 K i
PEMITHI T €10 COSAHmeri https://m.edsoo.ru/00ae080a
41 [Tpaktuyeckas padora Ne 5. Pemenue bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/la4 IO TCMC

https://m.edso0.ru/00ae0bf2
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«Baxuelnne HeMeTaJUIbI U UX COCIUHEHUS

KontponbHas padota Ne3 no teme

bu6nmorexa [IOK

42 «Baxuelinine HeMeTaUIbI U UX COCIUHEHUS https://m.edsoo.ru/00ae0el18
OO6m1ast xapakTepruCcTHKa XUMHYECKHUX

43 3JIEMEHTOB — METAJI0B. MeTtajuinueckas bubnnorexa [JOK
CBSI3b M METAJUIMYECKAs] KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKUe CBOMCTBA METAIIIOB
XUMHYECKHE CBOHCTBA METAJLIOB.

44 DNEeKTPOXUMHUYECKUI Psijl HAPSIKEHUI bubmmorexa [JOK

https://m.edsoo.ru/00ae1156
METaJIIOB
OO0mmue criocoOb! MOTYYSHHUS METALIOB.

45 CmuiaBbl. BerunciieHust o ypaBHEHUSIM bubmmoreka [JOK
XMMHYECKUX PEaKIUi, €CIu OUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COJAEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UH METAIIOB brbmmorexa LIOK

https://m.edso0.ru/00ae1278
bubmmoteka IIOK

47 [lenorbte MeTanE: https://m.edsoo.ru/00ae14b2

48 Oxcuapl ¥ TUIPOKCHIBI HATPHS U KaTus bubmorexa LOK

https://m.edsoo.ru/00ae14b2

49 [Iler0yHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bu6muoreka [JOK
MarHui https://m.edsoo.ru/00ael5e8

50 Baxuelinme coenMHEHNS KAJIbIU bubmmorexa TIOK

https://m.edsoo.ru/00ae15e8

51 O06001enre 1 cucTeMaTHu3aIs 3HaHUA

N N bubmuorexa [{OK
52 XKécTtkocTb BOJBI M CIOCOOBI €€ yCTpaHEHUS https://m.edsoo.ru/00ae 1886
53 [TpakTrueckas padota Ne 6 o Teme bubnuorexa [JOK
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"YKécTkocTh BOJBI U METO/BI €€ yCTpaHEeHUs"

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

bu6nmmoreka [IOK
54 AnroMuHUN
https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHIA U bubnuoreka [JOK
95
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bub6nmoreka [IOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 Oxcunspl, TuIpoKcH bl U conu xenesa (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3aIUs 3HAHUI
[IpaxTuueckas padora Ne 7. Pemenue
59 IKCIIEPUMEHTAIBHBIX 3324 110 TeMe bubmmorexa [JOK
P . A https://m.edsoo.ru/00ae3de8
«BakHeWIe MEeTaIbl B KX COCTUHCHHS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIui, eCITu OJJUH U3 PEareHTOB JIaH B
60 11?136I>ITK6 WJIH COJIC )KI/ITII'I UMECH bubmorexa HOK
sep . P ) https://m.eds00.ru/00ae1750
BrruncneHuss MaccoBoii J10JIM BBIXOA
MIPOIYKTA PEaKIuu
61 O06o00611eHre U cucTeMaTu3alus 3HaHu!
62 KonTponbnas padora Ne4 o teme
«BaxHel11e MeTaIbl U UX COSTUHECHHS
BemectBa 1 Matepuainsl B TOBCETHEBHOM bubnunorexa LIOK
63
JKA3HU YeloBeKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEN bubnuotexa [JOK
Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuM B pelieHnn 5KOJI0THYECKUX bu6muoreka [JOK
npo0em https://m.eds00.ru/00ae4270
66 Brruucnenust mo ypaBHEHUSIM XUMHYECKUX bubnuoreka [JOK
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peakuuii

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

67

68

Pewrenue 3a1a4d no ypaBHEHHUSIM XUMHYECKUX
peakuuii

O0001IeHrEe U cUcTeMaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6nmorexa [IOK
https://m.edsoo.ru/00adb33c

bub6nmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOUN IIPOI'PAMMBbBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA)

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHSTHUH: aToM,
MOJICKYJIa, XUMHYECKUIH 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAasi W MOJICKYJISIpDHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas OIS XHMHUYECKOTO
DJIEMEHTAa B COCJIMHCHUHU, MOJISIPHBIH OOBEM, XMMHUYECKAs PEaKIus,
KIaCCU(UKALMSA  PEAKIHMA:  PEaKlUu  COCAMHCHUS,  PCaKIHH
pa3JIOKEHUs, PEAKIMU 3aMCIICHHS, pPEaKiuu OOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW A3(P(HEKT peakiuu, pacTBOp,

MacCCoBasd A0Jd BCIICCTBA (HpOHCHTHaﬂ KOHI_[eHTpaI_II/IH) B paCTBOpPEC

1.2

1.3

1.4

1.5

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHIATUN U

MPUMEHSATD 3TH IMOHATHUSA [IPY ONMCAHUM BEILIECTB U UX MPEBPALLICHUI
HCIONIb30BAaTh XUMHYECKYI0 CHMBOJHKY JJII COCTaBiCHHUS (GOpMYI
BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI

pacKpbIBaTh  CMBICI  3aKOHOB  COXPaHEHHsS MAacChl  BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO Y4Y€HHs, 3aKOHa
ABoraapo

ONpeNeNsiTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B OMHApHBIX

COCOAUMHCHUAX

1.6

1.7

KJaccu(UIUpoBaTh XHUMHUYECKHE pEaKUMU (MO0 YUCIy M COCTaBy
YYacCTBYIOUIMX B PEAKIUH BEILIECTB, M0 TEIIOBOMY 3P (DHEKTY)
BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB

1.8

BBIUUCJIATHE MACCOBYHO JOJIO XHUMHYCCKOTIO 3JJICMCHTA II0 (I)opMlee

COEIMHEHN,

1.9

BBIUUCJIATH MACCOBYIO JOJIIO BCIICCTBA B paCTBOPC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUs — HaAOJIO/IEHUE,
U3MEPEHHE,  MOJEIUMPOBAaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «Bakuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATUH: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh IMPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(bI/IHI/IPOBaTB HCOPIraHN4YCCKUEC BEIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTb (ONUCHIBATh) OOILIME XHWMHUYECKHME CBOWCTBA
BEIIECTB Pa3jIMYHBIX KJACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMHu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMI

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HUX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJaM MOJb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTopHBIM O0OpYIOBaHUEM, a TaKXKe IMpaBUiaM OOpaleHUs C
BEIIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMHU TIO BBIOJTHEHHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHE IKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (peHoTanert, MEeTUIOPaHXK U IpyrHe)
IIPOBOAMTD PAcU€ThI [0 YPABHEHUIO XUMUYECKON peaKIuu

IIo Teme: «llepnoguueckuii 3akoH u Ilepumonnueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMoB.

Xummndeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC peakuumn»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX IOHATHH: SApO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMUYECKas CBA3b, IOJIpHAs M HENOJIApHAs KOBAJICHTHasl CBs3b,
SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUC SJICMCHTEI




3.3

3.4

OINKCHIBATh W XapaKTepPH30BaTh TaONM4HyI0 Gopmy Ilepmommdaeckoit
CUCTEMBl XHMHUYECKUX OJJIEMEHTOB: pazNU4aTh MOHATHS «TJIAaBHAs
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epruoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menpeneesa:
JIEMOHCTPHUPOBATh MOHUMAHUE MTEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKHUX DJJIEMEHTOB OT UX TnonoxkeHuss B Ilepuoanueckoit

CHCTEMCE

3.5

COOTHOCUTH  0003HAu€HHUsi, KOTOpble HUMEKTCI B  Tabiuue
«Ilepuoguyeckas  cucreMa — XUMUYECKHX  dieMeHToB I
MeneneeBa» ¢ UYUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsaj siapa, oOluee 4YHUCIOo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OIIpCaACIsATL BHO XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KVIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuus»

11

1.2

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIOHSITHH: pPacTBOD,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, AIEKTPOIUTHYECKAsT JAMCCOLUALINS,
peakiy MOHHOTO0 OOMEHa, KaTaju3aTop, XUMHUYECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaThMbIe peakiuu,
OKUCITUTETFHOBOCCTAHOBHUTEIILHbBIE peakium, OKHUCITUTENb,
BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAHOBIIEHHE, aJUIOTPOIHS,
am(poTepHOCTh, XUMHUYECKass  CBs3b  (KOBaJeHTHas, WOHHAas,
MeTaJuIMuecKas), KpUCTAJNIMYECKas pemETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON PeaKknn

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MOHATHHA U

MMPUMCHATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ




1.3

COCTAaBIIAITh YPaBHEHUS JIIEKTPOJIUTUYECKONW IUCCOLMALUN KHUCIOT,
LIEJI0YEH UM COJIEH, IOJIHBIE M COKPAILEHHBIC YPAaBHEHUs DPEaKLUU

HOHHOTr0 oOMeHa

14

1.5

pacCKpeIBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

HIOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajaHca ITUX PeaKLuil
IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

Ilo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaibl U HX

COCAUHECHUA»

2.1

2.2

2.3

2.4

2.5

XapaKTepU30BaTh (OMUCHIBATh) OOIIHE U CIIEIHU(PUICCKUE XUMUUECKIE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, TOJTBEPKIAs ONMUCAHHE
NpUMEPaMU MOJICKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIINUX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKUX HpeBpaH_[CHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMUSMH IO BBIMOJIHEHUIO
1a060pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJYYEHHIO M COOMpaHUIO

ra3o00pa3HbIX BEIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

HpOBOI[I/ITI) pCaKHI/II/I, HO]ITBCp)KI[aIOHII/Ie Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3jMYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cymnbdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHUS, MOHBI HM3YyYEHHBIX METAIJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XHUMHSI U OKPY:KArOIIAsl CPENA»

3.1

3.2

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3UAd METAJIIIOB

IMPUMCHATE OCHOBHBIC OII€panuu MBICIUTEIRHOMN JCATCIIBHOCTH —
aHajinu3 MW CHHTC3, CPaBHCHUC, O606IJ.I€HI/IC, CUCTEMATH3AIIHIO,
BBIABJIICHUC TIPUYHUHHO-CICACTBCHHBIX CBs3El — 1 U3YUCHUA

CBOMCTB BEIIECTB M XHUMHUYECKHX peaKuHﬁ; CCTCCTBCHHOHAYYHELIC




METOJABI IIO3HAHUA — Ha6J'IIO,I[eHI/Ie, HN3MCPCHUC, MOACIIMPOBAHUC,

HKCHEPUMEHT (peaslbHbI U MBICIICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1

HCpBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATHUA

11

[Ipenver xumuu. Poiap XUMuM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperarHoe COCTOSTHUE

BCIICCTB

1.2

1.3

1.4

Ilousarue o METOJaxX ITO3HAaHHUA B XMMHHU. YucTele BenecTBa 1 CMECH. Cnioco0x1

paszaeineHust cMecen

ATOMBI WH MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckas popmyna. BaneHTHOCT, aTOMOB XMMUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl W YHCNIAa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo dopmynam

XMMHYECKUX COCIUHECHUMN

1.6

Pusnueckue U XUMHUYECKUE SABJICHMSA. XUMUYECKas peakius U e€ IPU3HAKU.
3aKOH COXpaHEHHUs Macchl BeUleCcTB. XUMHUUeckue ypaBHeHus. Kinaccudukanus

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

1.7

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCY10#, ¢ MpaBUiIaMu
paboTel B JabopaTopun W mpuéMamMu oOpamieHus C  J1abopaTOPHBIM
o0opynoBaHHEM, H3yuye€HHE M ONucaHue (QHU3NYECKHX CBOMCTB 00paslioB
HEOPTaHWYECKUX BEIIECTB, HaOoaeHne (u3nueckux (TUIaBJICHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHACHCAIUs BOMAbBI) U
XUMHUYECKUX  (TOpeHHe CBEYH, NpPOKATUBAHUE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOJICHWE W OIHCaHUe
MPU3HAKOB TMPOTEKAHHWS XHUMHUYECKHUX peakuuii (pa3joxkeHHe caxapa,
B3aMIMOJICHCTBHE CEPHOM KHUCJIOTBI C XJIOPHJIOM Oapusi, pa3JIoKCHUE
runpokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJICHCTBHE XKejie3a C paCTBOPOM
comm meau(ll), n3yuenne cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
bunbTpoBaHUE, BHIMApUBAHUE, TUCTIILIISAIMSA, XpomaTorpadus), MpoOBEICHUE

OYHCTKH HOBapeHHOI\/'I COJIN, Ha6J'IIOJIGHI/Ie M OIIMCAHHUE PE3YIIbTATOB MPOBEACHUA




2.1

2.2

2.3

OTBITa, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenn HEOPraHMYeCKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — sneMeHT U mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiicTBa (peakumuu ropenus). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIy4YEHUsl KHUCIOpoJa B J1a0OopaTOpuu M NPOMBILUIEHHOCTH. KpyroBopot

KUCIIOpoJa B mpupoe. O30H — alIoTponHas MoAU(GUKALH KUCIOPOoIa

TennoBoit 3P PeKT XUMUIECKOH peaKkuy, TEPMOXUMUYECKHAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaKuK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO31yXa,

yCUJIEHHE TapHUKOBOTO 3 (dekTa, pa3pylieHre 030HOBOTO CIIOs
Bomopox — anemeHT u mpocroe BemiecTBO. HaxoskleHue Bogopona B MPUPO/IE,

(1)I/ISI/I‘ICCKI/IC n XHMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC, CITIOCOOBI MOJTYyUCHUA.

Kucaote! u comu

2.4

Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHSIM

2.5

2.6

duznueckue CBOMCTBA BOJAbBL. Bojga kak pacTBopuTelb. PacTBOpEI.
HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10 BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpuposie M B XKM3HU uenoBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKa
MIPUPOIHBIX BOJ

Knaccudukanuss neopranmdeckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ywoimue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecosieoOpaszyronue. Homenknarypa okcuaoB. dusznueckne M XUMHUYECKHE

CBOICTBA OKCHJIOB. HOJ'IyLICHI/Ie OKCHUJ0B

2.7

OcHoBanms. Knaccudukamnuss ocHOBaHUUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [loryyenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. dusmdeckue u
XUMHYECKHe cBoMcTBa KHCIOT. Psag aktuBHocTH MetajuioB H.H. bekerosa.

[Tony4yenue kucaot

Comu. HomeHnknatypa coseil. @uU3HYEeCKUEe M XUMHYECKHE CBOMCTBA COJIEH.

ITony4yenue conen

2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COCIUHEHUI
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3.1

XUMUYECKUH  DKCHEPUMEHT: KayeCTBEHHOE OIpeAesieHHEe  COACpKaHHs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOMIOeHIEe B3aUMOJCUCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS M MPEKpalleHus TOpeHus (Iokapa), 03HaKOMJIEHHUE C
oOpa3llaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJIy4eHHE, COOUpaHHE,
pacro3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpojAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcuaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKUE BHICOMATEPHAIIOB),
HaOmrozeHne OO0pasloB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJECUCTBHE BOJBI C MeTAIaMU (HaTpUEeM U KajbIHEM)
(BO3MOXHO MCHOJb30BaHUE BUIEOMATEPUATIOB), OIPENEICHUE PAaCTBOPOB
KUCIIOT U IHEJNOYe C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOpPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJI0Yel, Hu3ydyeHue
B3aumoeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peakliuii HeUTpalu3aluu, MoJydeHuEe HEPAaCTBOPUMBIX OCHOBaHHIH,
BBITECHEHHE OJHOI0 METajula JpYyrdM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/1a4y Mo TeMe «BakHelme Kiacchl HEOPraHUYECKHX

COEIUHEHUIT»

IIepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBple TOMBITKA KIACCH(PUKAIMUA XUMHUYECKUX JJIEMEHTOB. [loHsATHE O
IpyNmax CXOMHBIX AJIEMEHTOB (IIETOYHBbIE W MIEJIOYHO3EMETIbHbIE METalIbI,
rajJioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amMdOoTepHBIC

OKCHUBI U THAPOKCHUIBI

3.2

3.3

Ilepnonnueckuit 3akoH. [lepnonnueckas cuctema XUMHYECKHUX 31eMeHTOB J[. 1.
Menneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopMmbl
Ilepmonnueckoir cucteMbl xuMuuyeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepuoasl u rpynnbl. PU3MYECKHI CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB
nepuoja U rpymnibl AJIeMEHTa

Crpoenue atomoB. CoctaB atoMHBIX saep. M3oronsl. DmekTponbl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TEPBLIX 20 XUMHYECKHUX DJICMCHTOB

[Tepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepuUCTUKa XUMHUYECKOTO




3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX DIJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBONCTB IO TpyINaM M TEpPHOJIaM.
3nauenue I[lepuonnueckoro 3akona u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl Pa3BUTHA HaykKd W npakTuku. (.M. MenneneeB — y4€HbIA U

rpaxxiaHuH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Creneup okucieHus. OKHCIUTECIBFHOBOCCTAHOBUTCIBHEIC pCaKknuu. Hpoueccm

OKHCJICHMS M BocCTaHOBICHHUA. OKHUCINUTEIN H BOCCTAHOBUTEIIN

3.7

9 KJIACC

XHUMHUYECKUM OKCIICPUMCHT: HU3YYCHUC 06p8.3HOB BCIICCTB MCTAJLNIOB H
HEMCTAJIJIOB, B3aUMOJCHCTBHE THAPOKCHAA LUHKAa C pacTBOpaMH KHCJIOT U
Iuenoqeﬁ, MMPOBEACHUEC ONBbITOB, WINIFOCTPUPYIOHIUX IIPUMEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKluu pa310KCHUA, COCI[I/IHCHI/IH)

Kox

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo 1 xumunyeckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMU4YeCKUX dnemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KaldbLusi M HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKECHUEM DdJIeMEHTOB B llepuoamyeckon

CUCTCMC U CTPOCHUCM HUX AaTOMOB

CrpoeHne BelecTBa: BHABI XUMHMYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHUYecKol cBsa3u. Knaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

FCHETUYCCKAA CBA3b HCOPraHMYCCKUX BEIICCTB

Krnaccudukanys XuMu4eckiuX peakiui Mo pa3IudHbIM IpU3HaKaM (10 YUCTY U
COCTaBy YYacTBYIOIIMX B PpEaKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ dekTy, Mo
M3MEHEHHUIO CTENEHEeH OKHCIIEHUS XMMHUYECKHUX AJIEMEHTOB, 10 0OpaTHUMOCTH,

10 y4acCTHIO KaTam/I:«:aTopa) . OK30- u SHAOTCPMHUYCCKUC pc€aKkiuu,




TepMOXUMHUYECKHe ypaBHeHU. [IoHATHE O CKOPOCTH XMMHUUYECKOI peakiuu

14

1.5

[TonsiTe 00 0OpaTUMBIX M HEOOpPATUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U FeTePOreHHbIX peakiusix. [[oHaTre 0 XMMUYeCKOM PaBHOBECHU.
@DakTophl, BIHUAOIINE HAa CKOPOCTh XWMHUYECKOW pEaKklUd M TOJOKEHHE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C MCIIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 3JIEKTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakiuu nonHoro obmeHa. YciioBUsI MPOTEKAHHS PEAKIMHA MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoicTBa KHUCIOT,
OCHOBAaHMH H COJIC B CBETC TPEIACTABICHUNA OO0 3JICKTPOITHTUICCKON

AucCconnuanuu. KauecTtBeHHBIE p€aKuuru Ha HOHBI. ITonstue o TuapoJImn3e coJieit

1.7

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTaUIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTasioB (rpadura u
asiMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HaTpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOM peaklMu OT BO3JCUCTBUS pAa3IMUHBIX (HAaKTOPOB;
HCCIEA0BAHUE  DJIEKTPONPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  IpoLecca
JUCCOLMALUM  KUCJIOT, Iejaoded M conell  (BO3MOXKHO HCIOJIB30BaHME
BUJICOMATEPHUAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX IMPU3HAKU
IpOTEeKaHMs peakluil HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHHUE Ta3a,
o0Opa3oBaHH€ BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKLUil (FOpeHue, peakiy pas3jioKeHUs, COeIUHEHUs);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIIbHBIX 3a1a4

HemeTannsl 1 UX coeIMHEHUS

2.1

OOmiast  xapakrepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHME CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBE € MeTalljlaMH, HEMEeTajUlaMH, IIeJlouaMu). XJIOPOBOAOPO/I.
ConsiHast KMCIIOTa, XUMHUYECKUE CBOMCTBA, MTOJIy4eHHE, puMeHeHue. JlelicTBue

XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M YeJoBeKa. BakHelmme XJIOpUIbl U UX




HaXO0XJCHUE B IPUPOJIE

2.2

2.3

2.4

2.5

OO6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeneHn OKucieHus. CTpoeHue u GU3NUeCcCKrue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M Cephbl. AJUIOTPONHBIE MOAN(PUKAIIUN
KHCJIOpOAa U cepbl. XMMHUYECKHE CBoOWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢dusznueckue M XUMHUYECKHe CcBOMCTBAa. OKCHUIBI cepbl KaK MpeCTaBUTENH
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTA, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakiuu, JeKalMe B OCHOBE MPOMBIIIICHHOTO Croco0a IMOJydyeHHsI CepHOU
kucnotel. [lpumenenue. Conu cepHOW KHUCIIOTHI, KayeCTBEHHasl peakius Ha
cynbdar-uoH. HaxoxaeHue cepel U €€ COCNUHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIC TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmiass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHMUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢usnveckre U XUMUIeCKre cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero (u3nM4ecKue M XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHeHue. Comu
aMMOHUA, nux CI)I/IBI/I‘ICCKI/IG u XUMHUYCCKUEC CBOﬁCTBa, IMPUMCHCHUC.
KayecTBeHHast peakuusi Ha MOHbI aMMOHHMs. A30THasl KUCJIOTa, €€ MOJy4YeHHUE,
¢usnveckne W XMMHYECKHE CBOWcTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M CoJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yI0OpeHuil. XUMUYECKOE 3arpsi3HEHHE OKpYXKarolleu
Cpebl COEMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJI0EMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
ceoiictBa. Oxcupg docdhopa(V) u docdopHas kuciora, Quanyeckue u
XMMHUYECKHe CBOMCTBa, monyudeHue. Vcnonb3zoBaHue ¢ochaToB B KauyecTBe

MUHEPAIBHBIX YI0OpEeHU

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEeHU OKUCIEHUs. YTJepol, aIOTPOIHbIE
MoauUKaIMU, paclpoCTpaHEHWE B TPHUPOAE, (PU3MUECKHE M XUMUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,
nux (1)I/ISI/ILI€CKI/IG U XUMHNYECKHEC CBOI\/IICTBa, HeﬁCTBHe Ha JXHUBBIC OpPraHU3MBbI,
MOJTyYeHHEe U NMPUMEHEHHe. DKOJIOTHYecKre MpobaeMbl, CBA3aHHbBIE ¢ OKCHUIOM

yriaepona(lV); rumotesa rino0adbHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIM




2.6

a¢pdext. YrompHas kuciora W €€ cond, UX (UINYECKUEC U XUMHUUYECKHE
CBOWCTBa, MOJy4YeHHE W npuMeHeHue. KadecTBeHHas peakius Ha KapOoHart-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34HCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KAK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIeH, 3TaHol, IJHULEepPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormyecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX POIHU B HKHU3HU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX M HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue © XUMHUYECKHE CBOWCTBA, NOJYYCHHUE U
npuMenenue. CoenuHeHus KpemMHuUsi B mnpupoje. OO6mue mnpeacraBieHusi 00
okcune kpemuus(1V) u kpemuueBoi kucinore. CHIMKATBI, UX UCIIOJIB30BaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHLHBIC MAaTEePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUI SKCIIEPUMEHT: H3ydyeHHE OOpa3loB HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKLMM Ha XJIOpUA-
HMOHBl W HaOJIO/IEHWE IPU3HAKOB HUX IMPOTEKAHUS; OIMbBITHL, OTpPaXKarollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUANIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(rayloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO  HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJi ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3Y4Y€HHE XMMHMUYECKHUX CBOMCTB pa30aBJICHHOW CEpHOM KHCIOTHI, IPOBEICHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH | HaONIoJeHHE NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NUYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPHANIOB), O0pa3lamu
a30THBIX U (ochOpHBIX yIOOpEeHUH; MoTydYeHre, coOMpaHue, paclo3HaBaHUE U
M3Y4YeHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHMil Ha HOH
aMMOHMSI W (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOM a30THON KUCJIOTHI C MEIbIO (BO3MOKHO
HCIOJIb30BAaHNE BHJIEOMATEPHANIOB); HM3YYEHHUE MOJEIEN KPUCTAIUIMUECKUX
pemi€rok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C  IPOILIECCOM
azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM

IIPOTHBOra3a; MOJIy4YEeHUE, COOMpaHMEe, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB




3.1

3.2

YIJEKUCIOro Trasa; IMpOBEeIEeHHWE KAyeCTBEHHBIX peakuuil Ha KapOoHaT- U
CUJIMKAT-UOHbl U H3YyYEHUE MPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMIIEHHE C
MPOJYKIMEeH CHIMKATHOM MPOMBIIUIEHHOCTH, pPEUICHHE SKCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BakKHeNIIe HeEMETAJIBI U UX COSIUHEHUS
MeTtaiibl 1 UX COETMHEHUA

OO0mmas xapaKTepUCTUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux osnementoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHre MeTaiuioB. MeTainyueckast CBsi3b U
METa/UTMYecKash KpUCTaUIMYecKash pemérka. JICKTPOXUMHYECKUN  psif

HaIpsHKEHUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MONTy4EeHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'YH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy W IIPOMBIINIJICHHOCTH

3.3

3.4

3.5

[[lenounsle MeTayuibl: nosnoxeHue B llepumonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJIbI U
TMJIPOKCUABl HAaTpus M Kaius. [IpuMeHeHHe IIEeJOYHbIX METaJUIOB U MX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xumuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYeCcKue U XUMHUYECKHE CBOMCTBA
MarHus M Kaiuplius. Baxuelinue coequHeHus Kaiablusa (OKCHI, THIPOKCHI,

conu). KEcTkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

AmoMUHUI: TIONOXKeHUEe B llepuommyeckoll crucTeMe XMMHYECKHX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B mpupozae. dusmueckue u
XUMHYECKHE CBOMCTBA AIFOMUHMS. AM(OTEPHBIE CBOMCTBA OKCHA U THIIPOKCHIA

AJIFOMHUHUA

3.6

3.7

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB J[. 1.
MenzeneeBa; CTpOEHHWE aTOMa; HAaXOXJIEHHE B mpupoje. DPuzndeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuiwl, TuApokcuabl u conu skene3a(ll) u

xene3a(lll), mx coctas, cBOMCTBA U TTOTydCHUE
XUMHUECKUH HKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMHi METaNIOB U CIUIABOB,

nux (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPpPO3HWU MCETAJIIIOB

(BO3MOXKHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH




4.1

B3aMMOJICHCTBUSL OKCHJA KalblUsi W HaTpus C BOAOM  (BO3MOXKHO
WCIIOIb30BAaHUE BHJIEOMATEPHUATIOB); HMCCIIEIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBCHHBIX PEAKIUI HA HOHBI
(Marams, Kanbhus, amomunus, nubka, skenesa(ll) u xenmesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEPHUAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHei1ne MeTaisl 1

UX COCIIUHEHHUS»
XuMHSA ¥ OKpYXKarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMUYECKUX peakinuii B ObITy. IlepBas momolib Mpu XMMHYECKUX OXKOTrax U

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI  3KOJIOTMYECKON  TpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxkatomen cpeasl [1JIK. Pons xumun B perieHUu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOJIOPOAOB (Yroib, MPUPOAHBIA Tra3, HedTb),
MIPOYKTHI MX MEPEPaOOTKH, UX POIb B OBITY U MPOMBIIUICHHOCTH

XUMUYECKUI SKCIEPUMEHT: U3yueHue o0pas3I[0B MAaTEpPHANIOB (CTEKIIO, CIIJIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTepUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TI03HABAaEMOCTH SIBICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTB21;

INOHUMAaHHEC MECTAa XUMHUU CPEIAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAaX INO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEILHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMH Kak NMPO(UIBHOTO NpeaMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJITHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHasi WU MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peaklud COCIUHEHHUsS, PEaKIUU PA3JIOKECHUS, PEaAKIIN
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBoW I(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs KOHUEHTpaLUs

BEILIECTBA B PaCTBOPE, PO aTOMA, AIEKTPOHHBINA CJION aTOMa, aTOMHAsI




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYeCKass peleérka (aToMHas, MOHHAas, MeTaJUIMYecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JIJIEKTPOJIM3,
XMMUYECKOE pPAaBHOBECHE, OOpaTHMble M HEoOpaTUMblEe pEaKIHH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XHUMHU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

yYMEHUE MPaBUIIBHO UCIOIb30BATh U3yUEHHBIE BEIIECTBA U MaTepHAaIb
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUIbl U CIUIaBBI,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHYECKHX IPOLECCOB Ha OPraHMU3M YEJIOBEKAa U OKPYKAIOIIYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBAaTh XUMHUYECKHE 3HAHUS CO 3HAHMSIMHM JIPYTHX

yueOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUu
0 XUMUU (HayyHass W Hay4yHO-TIOMYJISIpHas JMUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaL[I/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IMIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s pCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkJIatypsl (IUPAC u TpuBHanbHOiA)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaAMH CTPOCHHA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIEeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJIICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB, 3apsi
' HOHA
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHUYECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpul, Kalui, MarHui,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I1), uunka, xeneza (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepol (IV u VI), cepuucras, cepnasi, azorucras, a3zoTHas,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BBIYUCITH (IIPOBOJUTH PACUETHI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHHUSAM XHMHUYCCKUX PEAKIUH W HaXOAHWTh KOJIUYCCTBO
' BellecTBa, 00BEM U Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMH
' MOCyAOH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICWCTBHSI HA JKHUBBIC OPTaHU3MBI ONPEACIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHYECKUX IKCIICPUMEHTOB:
131 W3YyYCHHE M ONMHUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoaa M H3YUYCHUC C€ro CBOfICTB; IIOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
denondranenna) ans onpenereHHs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; TIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTajiIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakii MOHHOro OOMEHa; KaueCTBEHHbIC PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HMOHBI: XJOPHI-, OpOMUI-,
uomua-, cynbdar-, Qocdar-, kapOoOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YmMmenue:

141

14.2

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUUECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 [lepBoHavYaIbHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTele BemecTBa U cMecu. CriocoObl pasziesieHus: cMecei
1 ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKUX
' 351eMeHTOB. [IpOoCThIE U CII0KHBIE BELIECTBA.
13 Xumuyeckas popmyna. BalieHTHOCTh aTOMOB XUMUYECKUX dlIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs AaTOMHas Macca.
14 OtHocuTenbHas MOJIEKyJIsIpHas Macca. MaccoBast 01 XMMHUYECKOTO 3JIEMEHTa
B COCJIMHEHUU
L5 KomuuectBo BemectBa. Monb. Momnspuas Macca. MosspHblii 00BEM Ta30B.
' B3auMocCBA3b KOIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHHULL BEILIECTBA
16 ®u3nuecKkue U XUMUYECKUE SIBJICHUSA. XUMUYECKAsl peakuus U €€ IMpU3HAKHU.
' 3aKOH COXpaHEHMsI MAcChl BEIECTB. XUMHUECKUE YPABHEHUS
5 [lepnonnueckuit 3akoH u llepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB
[Iepnoanueckuit 3akoH. Ileprnoanueckas cucrema XxuMudeckux aemeHTos [1.1.
2.1 MenneneeBa. Ilepuoas! u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepH0/ia U TPYIIIbI JIEMEHTa
Crpoenue aromoB. CoctaB aToMHBIX siep. M3otombl. DnexTpoHsl. CTpoeHue
2.2 AJIEKTPOHHBIX 000JI0ueK aToMOB TMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
[Tepnoanueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHMM CBOMCTB XMMHYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kaius, KajblMs (paguyca aTOMOB, 3JEKTPOOTPULATEIbHOCTH,
2.3 METAJIMYECKMX W HEMETAJUIMYECKUX CBOMCTB) M HX COEAUHEHUHA B
COOTBETCTBUM C TIOJOKEHUEM dJIeMEeHTOB B Ilepuogudeckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CtpoeHue BelecTBa
Xumuyeckass cBsizb. KoBaneHTHass (monsipHass U HEMOJIsIpHasl)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCT ~ XMMHUYECKUX  JJ€MEHTOB.  MoHHas  cBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTANIMYECKUX pPEMETOK (aTOMHas, WOHHAsA, MeETaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccudpukanuss ¥ HOMEHKJIATypa HEOPraHMYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyecknue U XMMHYCCKHE CBOMCTBA BOJOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUAOB  alIOMUHUSA, JKene3a, ULuHKa). [lomyuenme ocHoBaHuil U
aM(pOTEpPHBIX THJIPOKCHUJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJHOW, CEPOBOAOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Toryuenue, cobupaHue, pacro3HaBaHUWE BOJOPOJAA, KHCIOpOJa, amMMHaKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH
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HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue p€akuuu

5.1

Knaccudukaruss XuMHYECKHX peakuuil 1Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii A3 PeKT XUMHUECKONW pPeakluy, TEPMOXUMHUYECKUE ypaBHEHUA. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHHS] M BOCCTAHOBJICHHSA.  ODJEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIBHBIC U clla0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKMX pEakIuil B jabopatopuu u OBITY.

HepBa;I moMoumb IIpu XUMHUYICCKUX O0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYXKaroulell  cpeabl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gocdopa, yriepoaa, KpeMHHUSI U UX COEIUHEHUN B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
HNPOMBIIIJICHHOCTH UX coeAnHeHuH. [ToHsATHe 0 KOppO3UM METalIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yriepoja (MeTaH, 3TaH, STHJIEH, alleTUJIEH, 3TaHOJI, TJINIIEPUH, YKCYCHAs! KHCIIOTA).
[TonsiTHEe O OMOTOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-¢ U3aHUE,
nepepadotantoe ["abpuensn O.C., Octpoymos U.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

» Xumusi: 9-ii kiacc: 6a30BbIi YPOBEHb: YUECOHUK; S-€ U3JaHUE,
nepepadbotanHoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
HUHTEPHET
https://m.edsoo.ru/7f41837c

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



