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HHOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpOBHE OCHOBHOIO 00I1ero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHus, IPEICTABICHHbBIX B
®I'OC 00O, a takxe Ha ocHOBE (he/iepalibHON paboueit MporpaMMbl BOCITUTAHUS U
C y4yéTOM KOHLEMIMMU TpernojiaBanust y4yeOHoro mpeamera «XUMHUS» B
oOpa3zoBaTenbHBIX opranuzamnusax Poccuiickoit deaeparumu.

[Iporpamma 1o xumuu Ja€T TPEACTaBICHHE O IMENsAX, OOUIed cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHSA OOYYarOUIMXCS CpPEICTBAMH Y4eOHOTO
npeaMeTa, YCTaHaBIIMBAET 00s13aTeNIbHOE IpPEAMETHOE CoZIepKaHue,
npeAycMaTpUBaeT pacHpeiesieHue €ro Io KilaccaM W CTPYKTypUPOBaHUE IO
pazienaM M TeMaM NporpaMMbl 1O XUMHH, ONPEAENAECT KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEI0BATENBHOCTh ~ M3YYEHHUS] XHUMUU €  YYETOM  MEXKIPEOMETHBIX U
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTMKM  Y4eOHOro  mpoliecca, BO3PACTHBIX
0COOEHHOCTEeW  O0ydalIMXCcs, ONpelNesieT BO3MOXHOCTH  MpeaMera  Juis
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpamMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsA, a Takke TpeOOBaHUU K
pe3yibTaTamM OOy4eHHs] XUMHHM Ha YPOBHE II€JIed M3yUeHUs MpEeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-IIO3HABATEIIbHON JCSATENBHOCTH OOYYaromierocss IO OCBOEHUIO
y4e0HOTO CoJIepKaHUsl.

3HaHWEe XHMHH CIYXXUT OCHOBOWM i (OpMUPOBAHUS MHUPOBO33PEHUS
oOydJaromierocsi, ero MpeicTaBlICHUl O MaTepuaIbHOM EJAMHCTBE MHUPA, BAXKHYIO
poiib urparotT GopMHpPyEMbIE€ XHMHEH TMPEACTABICHHUS O B3aUMONPEBPAILIECHUIX
DHEPruM U 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TII00ATbHBIX
npo0ieM YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBOM 1 KOJIOTUYECKON O€30IacCHOCTH, MPOOIIEM 3IPaBOOXPAHEHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3allii  BO3MOXKHOCTEH  JUIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el U (YyHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEMH
oOy4Jaronmxcsi, HABBIKOB WX  CAMOCTOSITEIbHOM  y4eOHOM  J1eATEeNbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM €SI TEIbHOCTH;

3HAKOMUT CO CHENU(PUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJOCTHOTO B3TJIA/Ia HA €IMHCTBO MPHUPOJBI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00yYaronInXcs;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBbIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
00pa3oBaHHUE O0YJAFOIITHUXCSI.

Jlanubpie HampaBlieHUs B OOy4YeHUM XHMHH O0OECIEeUMBAIOTCS CHElU(UKOM
colepkaHUsi ~ y4yeOHOro  MpeAaMeTa, KOTOPbIH  SBISETCA  IEeAaroruuyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKU XMMHUHU Ha ONpPENeNEHHOM JTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTrO 00IIEr0 0Opa30BaHUS OPUEHTHUPOBAH HA
OCBOCHHE OOYyYalOUUMHUCS CHUCTEMbl TIE€PBOHAYATIBHBIX TMOHSTHH XUMHHU, OCHOB
HEOPraHMYECKOM XHMMHM M  HEKOTOPBIX OTHAEJBbHBIX 3HAYMMBIX IOHATHUI
OpraHUYECKON XUMUHU.

CtpykTypa cojiepkaHus MPOTpaMMbl MO XMMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoja K €€ m3ydeHuto. ColepikaHHe CKIIAJIbIBACTCS U3 CUCTEMBI
MOHATUA O XUMHYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMBI OHATUNA O XUMHUUYECKOM
peakuuu. OO0e 5TH CHUCTEMBI CTPYKTYpPHO OpraHU30BaHbl 1O TMPUHIHUIY



MOCJICIOBATEILHOTO Pa3BUTHSl 3HAHUN Ha OCHOBE TEOPETUUECKHUX IPEIACTaBICHUN
Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— ITepunoandeckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBS3U;

— IIpEeACTaBICHUM 00 AIEKTPOJIMTHIYCCKON JUCCOIMAIIMK BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HAHMS PACCMATPUBAIOTCS HAa OCHOBE AMIIMPUYECKHU
MOJTYYE€HHBIX U OCMBICIICHHBIX (JAKTOB, Pa3BUBAIOTCS TOCIICIOBATEIBHO OT OJHOTO
YPOBHS K APYroMy, BBITIONHSS (PYHKIIUN OOBSICHEHUS U MPOTHO3UPOBAHMS CBOMCTB,
CTPOEHUS U BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHECHUSI U MOJYUYCHUSI U3y4aeMbIX
BEIIIECTB.

OcBoeHMe TporpaMMbl IO XUMHH  CIOCOOCTBYeT  (pOpMHPOBAHUIO
MPEJICTABICHUS O XUMHYECKOW COCTABJISIIONICH HAYYHOM KapTUHBI MUPA B JIOTHKE €€
CHCTEMHOW MNPUPOJIbl, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOAaM
MO3HAaHUS B Hayke. V3yueHue XHMMHUHU MPOUCXOJIUT C IMPHUBJICUCHUEM 3HAHUU M3
paHee M3YYCHHBIX Yy4eOHBIX mpenmeToB: «Okpyxkaromuid mupy», «buomorus. 5-7
Ki1accel» U «Dusuka. 7 Kiaaccy.

[Ipy wW3ydYeHHMM XWMHUU TIPOMCXOAUT (HOPMUPOBAHHME 3HAHMK OCHOB
XUMHUYECKON HayKHd KaK 00JIAaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHUYECKOMN
JEATEILHOCTH Y€JIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3ajaua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMUUYECKUX 3HAHMN —
BOKHEUIIMX (PAKTOB, MOHATHM, 3aKOHOB M TCOPETUUYECKUX IMOJOKEHUH, JOCTYITHBIX
0000ITIeHN MHUPOBO33PEHUYECKOTO XapaKTepa, S3blKa HAyKH, B IPHUOOIICHUH K
Hay4yHbIM METOJaM IO3HAHWS MPU U3YYEHUM BEIIECTB U XUMHYECKUX pPEaKIMi, B
(GbOpMUPOBAHNHU U PA3BUTHUU TTO3HABATEIBHBIX YMEHUN M UX NMPUMEHEHUU B YUEOHO-
MO3HABATEILHON M Y4eOHO-HCCIIeI0BATEIBCKONW ACATEILHOCTH, OCBOCHUU IIPABUI
0e30macHOro o0paIieHus ¢ BeIEeCTBAMU B TIOBCETHEBHOM JKU3HHU.

[Ipy u3ydyeHMH XUMHUM Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHMS BAXKHOE
3Ha4YCHUE TPUOOPETH TaKue IeIH, KaK:

— ¢opMHupoBaHUE HMHTEIUICKTyaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTCIHPHOMY TMPUHATHIO PEIICHUH,
CITOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOIITUMCS YCIOBUSM JKH3HU,

—  HampaBJCHHOCTh  OOyYEeHUS Ha  CHCTEMaTHYeCKoe  IPHOOIICHHE
0o0yJarommuxcsi K CaMOCTOSITEIbHOW ITO3HABAaTEIbHOW JEATEbHOCTH, HAayYHBIM
MeToJaM II03HaHUsA, (POPMUPYIOIMIMM MOTHBALIMIO W Pa3BUTHE CIOCOOHOCTEH K
XHUMUH;

— obecrnieyeHne yCJIOBUH, CIIOCOOCTBYIOIMIUX MPUOOPETCHHUIO O0YYarOITUMUCS
OTbITa Pa3HOOOpPA3HOM JEATEIBLHOCTH, IO3HAHWS W CaMOIIO3HAHUS, KITFOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIIMN), MMEIOIIMX YHHUBEPCAIBHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB JICSATEIBHOCTH;

— ¢opmupoBaHue 00meH (GYHKIMOHATHPHOM H  €CTECTBEHHO-HAY4YHOM
IPAaMOTHOCTH, B TOM YHCJI€ YMEHHMH OOBSCHATH M OICHHUBATh SIBJICHHS
OKPYKAIOIIEr0 MHpA, HUCHOJIb3YysS 3HAHUS U OIbBIT, MOJYYEHHBIE MHPU H3YUYCHUHU
XUMHUH, TPUMEHATH WX MPHU PEIICHUH MPOOJIeM B TTOBCETHEBHOM KU3HU U TPYI0BOI
JIEATSIILHOCTH;

— (hopMUpOBaHKE Y 00yYAOITUXCS TYMAaHUCTUUECKUX OTHOIICHUH, TOHUMaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUM 11 BBIPAOOTKH DKOJOTHUYECKH IIEIECO00pPa3HOro
MOBEJICHUsI B OBITY W TPYJOBOM JEATEIBHOCTH B IIEISAX COXPAHEHHUS CBOETO
3710pPOBbS U OKPY’KaIOIIEH TPUPOAHOM CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITMTaHUIO HA OCHOBE YCBOCHHMSI 00IIIeUETIOBEYECKUX [IEHHOCTEN, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MpOodHIIst M HAITPaBJASHHOCTH JadbHEHUIIIero 00yIeHUsI.



OO611ee 4yncI0 YacoB, OTBEAEHHBIX /IS U3YyUYEHUS XUMUU HAa YPOBHE OCHOBHOTO
obmero obpa3oBaHusi, coctaBisier 136 dacoB: B 8 kimacce — 68 yacoB (2 vaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).

COJEPXXAHME OBYYEHUA

8 KIIACC

IlepBoHaYaIbHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poilb XUMHUM B KU3HU 4YEJIOBEKAa. XUMHUS B CHCTEME HayK.
Tena wu BemecTBa. DU3NYECKHE CBOWCTBA BEIIECTB. ATrpEraTHO€ COCTOSIHUE
BemiecTB. [loHATHE O MeTohax MO3HAHUSA B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3jiesienust cMecei.

ATOMBI W MOJNEKyIbl. XHUMHUYECKHE 3JIeMEHTbl. CHUMBOJBI XHUMHUYECKHX
aeMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢popmyria. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAsS
MOJIEKYJIsIpHasi Macca. MaccoBas 10Jis1 XUMUYECKOTO 3JIEMEHTa B COEUHEHUH.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anMocBsi3b KOJIM4YECTBa,
MacChl W 4YHCIA CTPYKTYpHBIX €IuHUIl BemiectBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTMHEHU.

Ou3nuecKkne U XUMUYECKHUE SIBICHUA. XUMHUYECKAsl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BeIIeCTB. XHUMHuYeckue ypaBHeHusa. Kiaccudukanus
XUMUYECKUX PeaKInil (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYIOM, MpaBuiaMu paboThl B JIaOOpaTOpuu M
npuémMamu oOpalieHusi ¢ J1abopaTOPHBIM 000PYIOBAaHUEM, M3yUYEHHUE M OINHMCAHHE
bu3MUecKMX CBOMCTB O00pa3lOB HEOPTaHMYECKHX  BEIIECTB, HAOINIOJCHHE
¢dusnueckux (TUTaBJIeHHE BOCKa, TasHHE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUIIEHHE U KOHJIEHCAIlMs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH, MPOKATUBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJICMCTBUE MeJla ¢ KUCJIOTOM) sBJICHUM, HAOMIO/IeHUE U
OMHCaHUe TPHU3HAKOB NPOTEKAHMS XUMHYECKUX peakiui (pa3jokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUIIOM Oapusi, pas3lioKeHUE THUIPOKCHIA
menu (II) mpu HarpeBaHuu, B3amMoOJAEHCTBHE kene3a ¢ pactBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB pa3felieHHus CMeceil: C MOMOIIbI0 MarHurta, (UILTPOBAHUE,
BbINIApUBAHUE, JUCTWUIALUS, XpoMmaTorpadus, MpoBEACHUE OYMCTKU IMOBAPEHHOM
cold, HaOJIOJEHWEe U  ONHCAHME  PE3yJIbTaTOB  MPOBEJACHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JJaHHE MOJEJIEH MOJIEKY
(11apocTepKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHUYeCKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3iaeMeHT W IpocToe
BelecTBO. HaxokneHnue kuciaopona B Mpupone, (PU3NYECKHUE U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunsl. Ilpumenenue xkucnopona. CrocoObl
MOJIy4eHHs] KuUcliopoda B JabopaTopum U mHpombilnuieHHocTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOa.

TeroBoit 3(D@PeKT XUMUYECKON peakluyd, TEPMOXHMHUYECKHE YpPaBHEHHS,
9K30- M DHJIOTEPMUYECKHE pEAKUUH. [OIIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemenT u npoctoe BemectBo. Haxoxkaenne Bogopoaa B Mpupoe,
dbu3ruecKkre U XMMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOcOOb! moydeHusi. KucmoTsl
Y COJIH.

MounsipHblit 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSM.

duznueckue CcBoMcTBa BOAbl. Boma kak pactBopurtenb. PacTBoOpsI.
HacelllleHHBIE ¥ HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBasi 10751 BElleCTBa B pacTBOpe. XMMHUYECKHE CBOWCTBA BOAbL. OCHOBaHMS.



Ponp pacTBOpOB B mpuUpOJie U B KU3HU 4YeloBeKa. KpyroBopoT BOAbI B HPHUPOJE.
3arpsA3HeHHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranuueckux coeauHeHuil. Oxcuasl. Knaccudukanus
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIC,  KHUCIOTHBIE, aM(pOTEpHbIE) WU
HecosieoOpaszyromue. Homenknarypa okxcunoB. Duznueckue U XUMHUUYECKHE
CBOKCTBA OKCUJIOB. [lonyueHne OKCUI0B.

OcHoBanusa. Krnaccudukanuss OCHOBaHMM: MIETOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHMil. PU3MYECKHME M XUMHUUYECKUE CBOMCTBA
ocHoBaHuu. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucior. dusznueckue u
XAMUYECKHE CBOMCTBAa KHUCIOT. Psanm aktuBHOocTM MetayuioB H. H. bekerosa.
[Tonydenue KUCIoT.

Conu. Homenknarypa coisieil. @U3NYECKHE U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonydenue coneu.

I'eneTnueckas CBSI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

KAUEeCTBEHHOE ONPENEIICHUE COJIEpKAHU KUCIOpOJa B BO3AyXE, MOJIyYEHUE,
coOupaHue, pacro3HaBaHME U UW3YUYEHUE CBOWCTB KHUCIOpOJa, HAOIIOJACHHE
B3aMMOJICMCTBUSl BEIIECTB C KHCIOPOJAOM U YCJIOBUS BO3HUKHOBEHHS U
IpeKpalieHus TopeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3aMu OKCUIOB U OMHCAHHE
UX CBOWCTB, MOJyYeHUE, COOUpaHue, paclo3HaBaHUE U U3YUYEHUE CBOICTB BOAOPOIa
(ropenue), B3aumojelicTBue Bojgopoaa ¢ okcuaom wMeau (II)  (Bo3mokHO
UCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB), HAOII0IeHHE 00pa3I[0B BEUIECTB KOJUYECTBOM
1 Monb, wucCcienoBaHWE OCOOCHHOCTEW pPACTBOPEHHUS BEUIECTB C pa3IUYHOU
pPacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON MAacCOBOW AOJEl
PacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHME BOJABI C MeTa/llaMu (HaTpueM |
KalbliieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCJIECIOBAHHE
00pa3iloB HEOPraHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB, HAOIIOJACHUE U3MEHEHUS
OKpacKM MHIMKATOPOB B PaCTBOpaxX KHUCIOT U LIEIOYEH, U3YUEHHUE B3aUMOACHCTBUS
okcuna meau (II) ¢ pacTBopoM cepHOU KUCIOTHI, KUCIOT C METaUIaMH, PEaKIIHii
HEWTpaIu3aluy, MOJIYyYeHHE HEpPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OIHOTO
MeTajljia APYyruM U3 pacTBOpa COJIM, PELICHHE SKCIEPUMEHTANbHBIX 3a7a4 M0 TEME
«BaxHeilne KJ1acchl HEOPraHUYECKUX COCTUHEHUIN».

IHepuoauueckuin 3akoH u lIlepuogmuyeckast cucreMa XMMHYECKHX
yiemeHToB JI. N. MenpaeneeBa. CtpoeHue aToMoB. XHMHYECKasi CBA3b.
OxkucINTEeTbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepBble TMONBITKH KJIACCUPUKALUU XUMHUYECKUX 3JIeMEeHTOB. IlonsTtHe o
IpYIIax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIEJIOYHO3EMEIIbHBIE METAJLIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). IEMEHThI, KOTOPbIe 00pa3ytoT aMpOTEPHbBIE OKCUIBI U
TUAPOKCHUBI.

[Tepuonuueckuii 3akoH. [lepuoauueckas cucremMa XMMHUYECKUX 3JEMEHTOB /Jl.
N. MenneneeBa. KopoTtkonepuoanas u ajmuHHOonepuoHas Gopmel [lepuoanaeckoit
cucreMbl xumuueckux osiemeHToB [[. WM. MenneneeBa. Ilepuonbl u Tpymisbl.
@u3NYECKU CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIHI AIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DnektpoHsl. CTpoeHune
DJIIEKTPOHHBIX ~ 000JI0YeK  aToMOB  TMepBbIX 20  XMMHUYECKHX  AJIEMEHTOB
[lepuonnueckont cucrembl J[. M. MenaeneeBa. XapakTepucTUka XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJIokKeHuIo B [leprnoanueckoii cucreme /1. . Meneneena.

3aKOHOMEpPHOCTH M3MEHEHHUs paguyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB MO rpyIaM U Nepruoaam.

3nauenue [lepuognueckoro 3akoHa u llepruonnueckoil cuCTeMbl XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTHS Hayku W mnpaktuku. . M. MenneneeB — y4EHbIM U
IpaKIaHHH.



Xumudeckas cBs3b. KoBanmeHTHass (TONsipHAasT W HEMOJSIpHAs)  CBSI3b.
DNEeKTPOOTPUIIATEIHLHOCTh XUMUYECKUX IJIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusa.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporieccol okucaeHust U BOcCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHrne oOpa3IOB BEIIECTB METAJIOB M HEMETAJJIOB, B3aUMOJICHCTBHUE
THIPOKCHIA IIMHKA C pacTBOpaMH KHUCIOT W IIEJI0Yei, MPOBEICHHE OIBITOB,
WLTIOCTPUPYIOMINX ~ MPUMEPBI  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKITHI
(ropeHue, peakiuy pa3ioKeHUs, COSTUHEHIS).

Mesicnpeomemnule ceasu

Peanm3zamuss MeXNpeaMETHBIX CBS3€H TpU HM3YYECHUH XHMHH B 8§ Kiacce
OCYIIECTBIISICTCS Yepe3 UCTIOIh30BaHUE KaK OOIINX €CTECTBCHHO-HAYYHBIX ITOHSATHH,
TaK ¥ TIOHATHH, SBIISIOIIAXCS CHUCTEMHBIMH JUISI  OTHEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTecCTBEeHHO-HAYUYHbIE TMOHATHSA: HAay4YHbIA (hakT, THIOTE3a, TEOpHUs,
3aKOH, aHaiuW3, CHHTE3, KilaccuHKaIus, TEepUOJAUIHOCTh, HAOIOICHUE,
IKCIIEPUMEHT, MOJISIIUPOBAHKE, U3MEPEHHE, MOJICTIh, SIBIICHHUE.

dwusuka: Matepus, aToM, dJICKTPOH, IPOTOH, HEUTPOH, NOH, HYKIIU, U30TOIIBI,
pPaJIMOaKTUBHOCTh, MOJICKYJa, JJICKTPUYCCKUIN 3apsiy, BEIIECTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHWE BEIIeCTBa, Ta3, (U3MUYECKUE BEIMYUHBI, CIUHUIIBI
U3MEpEeHHUs, KOCMOC, TUIaHEThI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TIOPOJIBI, TTOJIC3HBIC
WCKOTIaeMBbIE, TOTUIUBO, BOJTHBIC PECYPCHI.

9 KUIIACC

BemecTBo U XUMHYECKasl peaKIusi

[Teproandaeckwnii 3akoH. [lepuonndeckas cucTeMa XUMHUYECKUX 3JIEMEHTOB [l
N. MenneneeBa. CrpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHU CBOWCTB
XUMHYECKHUX DJIEMEHTOB TIEPBBIX TPEX TIEPUOJIOB, KaHsl, KaJIbIUI U UX COSAUHCHHIMA
B COOTBETCTBHM C TIOJOXKEHHEM JJIeMEHTOB B Ilepmomudeckoil cucremMe H
CTPOCHHEM HUX aTOMOB.

Crtpoenue BemiecTBa: BUABl XUMHYECKOW CBs3U. THUMBI KPUCTAUIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIA KPHUCTAUTMICCKOW PEIMIETKU U
BUJIa XUMUYIECKOU CBS3H.

Krnaccudukanus m HOMEHKIATypa HEOPTraHUYECKHX BEIIEeCTB. XHUMHUYECKUE
CBOWCTBAa BEIIECTB, OTHOCANIMXCS K Pa3IMYHBIM KjJaccaM HEOPraHUIECKUX
COCTMHEHHH, TCHETHYECKas CBSI3h HEOPTaHUIECKHUX BEIICCTB.

Krnaccudukaiys XMMHUYECKUX PEAKIMA 10 Pa3IMIHBIM MpU3HAKaM (TI0 YUCITY
M COCTaBy YYacTBYIONIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3(dexTy, 1o
WU3MEHEHUIO CTETCHEH OKHCJICHHSI XMMHUYECKHUX DJIEMEHTOB, MO OOpPaTHMOCTH, IO
Y4acTHUIO KaTajau3aTropa). DK30- U IHAOTEPMHUYECKUE PEaKIUU, TEPMOXUMHUUYECKHE
ypaBHEHUHI.

[TonsiTHE O CKOpPOCTHM XHWMHUYECKOH peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakmnusix. [[oHATHE O TOMOTEHHBIX M TETEPOTCHHBIX
peakiusx. [lonsarue o xatanmse. [loHATHE O XUMUYECKOM paBHOBecHU. DaKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XHUMHYECKOW peaKkIMh W TIOJOKEHUE XUMHUYECKOTO

PaBHOBCCHA.
OKUCIINTEIFHO-BOCCTAHOBUTEILHBIC pCaKkuuu, SHGKTpOHHLIﬁ OajaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIILHOU PCAKIUU. CocraBneHue ypaBHGHI/Iﬁ

OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C HCIIOJIb30BAHHUECM MCTOJa
QJICKTPOHHOT'O OaaHca.

TGOpI/ISI 3H€KTpOHI/ITH‘I€CKOﬁ JUuCConraluu. SHGKTPOJII/ITBI U HEOJICKTPOJIUTEI.
KaTI/IOHBI, aHUOHBI. MeXaHu3M aucconuanur BCUICCTB € PpPas3IMYHbBIMU BHUIAMHU
XUMHUYECKOM cBs3U. CTeleHb AuCconuanmnu. CunbHbIC U clTadbIe QJICKTPOJIUTLI.



Peakiuu nonHoro oomeHa. YcioBHS MPOTEKaHUsI peaKIMil HOHHOTO OOMeHa,
MOJIHBIE M COKpali¢HHbIE HWOHHBIE ypaBHEHUs peakiui. CBONCTBa KHCIIOT,
OCHOBaHUU U COJICH B CBETE MPEICTABICHHUIA 00 JICKTPOIUTHYSCKON TUCCOITUAIIH.
KauecTBeHHbIC peakiuu Ha HOHBI. [IOHSATHE O THUIPOIH3E CONECH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJCISIMH KPHUCTAUTMYCCKUX PEIIETOK HEOPTaHUYECKUX
BEIICCTB — METAUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIISCTB
(xyopua HaTpus), UCCIEAOBaHNE 3aBUCUMOCTH CKOPOCTH XUMUYICCKOW PEaKIMH OT
BO3JCHCTBHSI  Pa3NWYHBIX  (AKTOPOB, HCCIEAOBAHHE  AJICKTPOIPOBOJIHOCTH
pPacTBOPOB BEIIECTB, MPOIIeCcca TUCCOIUAIIUU KHUCTIOT, IesIouel U coyield (BO3MOYKHO
UCTIONb30BAaHUE BHJEO MATEPUAIOB), TPOBEICHHE OIBITOB, HIUTFOCTPUPYIOIINX
NPU3HAKY TIPOTEKAHUS PEAKIN HOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BHIICICHHIE
rasa, oOpa3oBaHHWE BOJBI), OIBITOB, HJUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX pEakiuil (TOpeHue, peaklud pPa3IoKCHHS, COCIUHEHUS),
pacro3HaBaHWE HEOPTaHMYECKHX BEIIECTB C MOMOINBIO KAaYeCTBEHHBIX PEaKIuil Ha
WOHBI, pEIICHNE YKCIIEPUMEHTATBHBIX 3a/1a4.

HemeTasjibl U UX COeTUHEHUS

OO6miast xapakTepucTHKa TamoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (pu3MyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTeHOB. XMMHUYECKHAE CBOWCTBA HA MpUMEpe XJiopa (B3auMOCHCTBHE
C MeTajulaMH, HeMeTa/laMH, Iejrodyamu). XiopoBogopona. CoisHas KHCIIOTa,
XUMHYECKHE CBOWCTBA, TOJy4YeHHWe, npuMeHeHue. JleiictBue xmopa W
XJIOPOBOJIOPO/a Ha OPraHMW3M YeJOBeKa. BaykHeH e XJI0pUIbl U UX HAXO0XKJICHUE B
IpUpO/IE.

O6mrast xapakrepucTuka 3yeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue U (U3MUECKUE CBOWMCTBA
IIPOCTHIX BEIIECTB — KHCIIOPOIa U CePhl. AJTOTPOITHBIE MOTU(MUKAIINN KUCIOPOIa U
cepbl. XuUMHYECKHe cBoicTBa cepbl. CepoBONIOpOJ, CTpOeHHUE, (UBMUECKHE WU
XUMHUYecKrue cBoMcTBAa. OKCHIIBI Cepbl KaK MPEACTaBUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kucnorta, Gu3nuecKrue 1 XMMUYECKHe CBOMCTBA (00IIMe KakK MpeACTaBUTENS
KJacca KUCJIOT W crenupudeckue). XUMHUSCKAE PEaKIH, JIKAIIHNe B OCHOBE
IIPOMBIIIUICHHOTO CIOCO0a TMOJIYYeHHUS CEpHOM KHchoThl. [IprMeHeHue cepHoi
kucnoThl. CoNu CEepHOW KHUCIOTHI, KadeCTBEHHAs peakius Ha Cylb(ar-uoH.
HaxoxmeHne cepbl m €€ COCOUHEHHH B MPHUPOAC. XUMHUYECKOE 3arps3HCHHE
OKpY)KarolIed Cpeapl COCIUHEHUSMHU Ccephbl (KUCIOTHBIC MOXIH, 3arps3HCHHE
BO3/yXa M BOJOEMOB), CITOCOOBI €r0 TPEIOTBPAIICHHUS.

OO6miast xapaktepucThka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTCPHBIC CTETICHH OKHUCJICHUs. A30T, paclpoCTpaHCHHE B TIPUPOJIE,
dusnyeckue U XUMHUYECKHUE CBOMCTBAa. KpyroBopor a3zora B nmpupojie. AMMHAK, €ro
¢dbu3nuecke U XUMHYECKHE CBOMCTBA, MOJy4eHHe U npuMeHenue. Colld aMMOHUS,
ux (pu3mdeckne U XMMHUYECKHUE CBOMCTBa, MpUMeHeHne. KauecTBeHHas peakuus Ha
WOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ TOMydeHHe, (PU3NICCKUE U XUMHUYCCKHE
CBOWcTBa (0OmME Kak TMPEACTABUTENS Kiacca KHCIOT W CHelu(UISCKue).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHSI B KAUECTBE MUHEPATBHBIX yIOOpEHUI.
XUMUYECKOe 3arpsi3HEHNE OKPYIKAIOMICH Cpelbl COSAMHCHUSAMH a30Ta (KUCIOTHBIC
TIOXIW, 3arps3HCHHE BO3AyXa, MOYBBI W BOJO0EMOB). Docdop, amIoTpOIHBIC
moaudukanuu pocdopa, puszudeckue u xummuueckue cBorctBa. Oxcup docdopa
(V) u docdhopnas kuciora, Gpunyeckue U XUMHUYECKHE CBOWCTBA, MOJIy4YCHHUE.
Hcnonb3oBanne GpocdaToB B KaueCTBE MUHEPATBHBIX YAOOPESHUH.

O6mrast xapakrepucTuka 3yeMeHToB [VA-rpynmel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHbIE CTENEHN OKHUCIICHUS. YTIEPO/, aJUIOTPOIHbIE MOIU(BUKAIIIH,
pacmipocTpaHeHue B Mpupoze, (GU3nuecKkrue U XUMUYSCKUE CBOWCTBA. AJcopOIus.
KpyroBopor yrnepona B mnpupomse. Oxcunsl yriepoaa, ux (¢GU3HUECKHE WU
XUMHYECKHUE CBOMCTBA, IEHCTBUE HA KUBBIC OPTaHU3MBI, TOJIYYCHHE U IPUMCHEHUE.



DKOJIOTHYECKHE TMPOoOJIeMBbl, CBs3aHHbIEe ¢ oOkcujaoM yriaepona (IV), rumoresa
1J100a7IbHOTO MOTEIJICHUsI KJIMMaTta, MapHUKOBBINA d(dekT. YronapHas KucaoTa u eé
coi, uX (U3NYECKHE W XHUMHYECKHE CBOWCTBa, IOJIydeHHE W IIPUMEHCHHE.
KauecTBenHnas peakuus Ha KapOoHaT-MOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEIUIIMHE, MPOMBIITUICHHOCTH M CEILCKOM XO3SHMCTBE.

[TepBoHauanbHBIC MOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COCAMHEHHUSIX
yriepoaa (MeTaH, 3TaH, dTHICH, alleTUJICH, 3TaHOJI, TJIMIIEPUH, YKCYCHasT KUCIIOTA).
[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB (YT OJIb, IPUPOIHBIN Ta3, HEPTH), IPOTYKTHI
ux rnepepaboTku (OCH3WH), UX POJIb B OBITY W NPOMBINUICHHOCTH. [loHSATHE O
OMOJIOTMYECKH Ba)XKHBIX BEIECTBAX: KUpaxX, OelKaxX, yIJIeBOJaX — W UX POJU B
KU3HU 4YeJIoBeKa. MarepuaabHOe €IUHCTBO OPTaHMYECKUX W HEOPraHUYEeCKUX
COE€IMHEHU.

Kpemuuii, ero ¢usnueckue W XHUMHYECKHE CBOMCTBA, TMOJy4YeHUE U
npuMeHenue. CoeMHeHUs KpeMHus B npupoje. OO1mue npeacTaBieHus 00 OKCHIe
kpemaus (IV) u xpemHueBor kucinore. CUIMKATBI, UX HCIIOJIb30BaHUE B OBITY, B
MPOMBINIJICHHOCTH. BakHelIne CTpouTeIbHbIE MaTepHallbl: KepaMHuKa, CTEKIIO,
IIEMEeHT, O0eToH, kene300eToH. IIpoOiembl  Ge30MacHOr0  MCIOJIB30BAHUS
CTPOMTEIIPHBIX MaTEPUAJIOB B MOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

H3yUeHHE 00pa3ll0B HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI,
MIPOBEJICHNE KAYECTBEHHBIX PEAKIMK Ha XJIOPUA-WOHBI W HAOJIOJICHHE MPU3HAKOB
WX TIPOTEKaHMs, OMBITHI, OTpaKarolue (PU3NUECKHEe M XUMHYECKHE CBOHCTBA
raJIOTEHOB M HX COCIUHEHUH (BO3MOXHO HCIIOJB30BAaHHUE BUICOMATEPUAJIOB),
03HAaKOMJICHHE ¢ 00pa3IaMu XJIOPUAOB (TaJlOTeHU I0B), O3HAKOMJICHHE ¢ 00pa3iiaMu
ceppl U €€ coeAMHEHUSIMHU (BO3MOYKHO MCIIOJIb30BAaHUE BHEOMATEPHAJIOB),
HaOII0JICHUE TIporiecca OO0yTiMBaHuUs caxapa Mo JACHCTBHEM KOHIICHTPUPOBAHHOMN
CEepPHOM KUCIIOTHI, U3yYCHUE XUMHUYCCKUX CBOMCTB pa30aBIEHHONW CEPHON KHUCIIOTHI,
MIPOBEJICHNE KauyeCTBEHHON peakIuu Ha Cyyib(har-uoH U HaOMI0JeHUE IMPU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE C (U3UYECKHUMHU CBOWCTBAMHU a3o0Ta, ¢ocdhopa M HX
CcOoeMHEHNN (BO3MOYKHO HCIIOJIb30BaHNE BUACOMATEPHAIIORB), 00pa3iaMu a30THBIX U
dbochopHBIX yn0OpeHH, MoJydeHue, COOMpaHHe, paclo3HABaHUE W H3YUYCHHE
CBOMCTB aMMHaKa, IIPOBEJICHNE KAaUeCTBEHHBIX PeaKIMi Ha MOH aMMOHUA U pocdar-
HMOH M W3YUYCHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOCHCTBHE KOHIICHTPUPOBAHHOMN
AQ30THOM KHCJIOTBHI C Meabl0 (BO3MOXKHO UCIIOJIb30BaHUE BHEOMATEPHAIIOB),
W3YUEHHE MoOJielied KPHUCTAUNIMUEeCKUX PemEToK anmasa, rpadura, QysiepeHa,
03HAKOMJICHHE C MPOIIECCOM aJICOPOIIMU PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yIIéM W YCTPOMCTBOM IPOTHBOTa3a, IOJIydeHHe, coOMpaHHe, paclio3HaBaHUE U
H3YUEHHE CBOMCTB YIJICKHCIIOIO Ta3a, IMPOBEJECHHE KauyeCTBEHHBIX pEaKIUi Ha
KapOOHAT ¥ CUJIMKAT-UOHBI U U3yYCHHUE TTPU3HAKOB UX MPOTEKAHMS, 03HAKOMJICHHUE C
MPOAYKIIMEH CUIIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a1a4
1o teMe «Ba)xHelnme HeMeTauIbl U UX COEIUHEHUAY.

MeTajjibl 1 UX COeTMHEHUA

OO0mas XxapakTepuCTUKa XMMHUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBaHUU
uxX mnonoxeHuss B llepumoamueckoi cucreme XuMHYecKux odiemeHTtoB . U.
MenneneeBa u cTpoeHus aroMoB. CTpoeHne MeTauioB. Meramimdeckas CBS3b U
MeTaJTMYECKasl KpUCTALTNYECKas: peméTka. DICKTPOXUMHUYESCKUM Psiji HATIPSHKSHUM
MeTauioB. PHU3NYecKrue W XHUMHUYECKHE CBoOicTBa MeTajuioB. OOIne crocoObl
noJtyueHust MeTasuioB. [loHsATHE 0 KOPPO3UN METAIIJIOB, OCHOBHBIE CITOCOOBI 3aITUTHI
ux ot kopposuu. CriiaBsl (CTaab, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHCHHE
B OBITY U MPOMBIIIUICHHOCTH.

[Ilenounsie MeTauibl: ToJOXKeHHE B Ilepuogmdeckoil cucTeMe XMUMHYECKHUX
anementoB J[. M. MenpaeneeBa, cTrpoeHHe MX aTOMOB, HaxXOXKJICHHE B TMPHUPOJIE.
dusznyeckre U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTtpus U Kaiaus). OKcuasl u
TUAPOKCHUIBI HATPUS U Kajus. [I[puMeHeHue MIEIOYHBIX METAIVIOB M KX COSUHCHUM.



[[lenoyHO3€MENbHBIE  METAJUIBI MarHMd M KaJbLUHi: TOJOXKEHUE B
[lepuoanueckon cucreme xumuuecknx snemeHToB JI. . MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJEeHUE B npupojae. OU3NUecKkue U XMMUYECKUE CBOMCTBA MarHusi U
Kanblud. Baxueimme coenMHeHus Kalblus (OKCUA, TUIPOKCHUI, coiin). KEcTKkocTh
BOJIbI U CIIOCOOBI €€ YCTPAHEHHUS.

AmmoMuHUIN: TIosioxkeHue B [leproauyeckoid cUCTEME XMMHYECKUX 3JIEMEHTOB
. U. MeHnngeneeBa, CTpo€HME aroma, HaxoxaeHue B mpupojne. duzmueckue u
XUMUYECKHE CBOMCTBA altOMUHHUA. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THUIPOKCUAA
ATIOMUHUSL.

Keneso: nonoxenue B Ileprnonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /Jl.
N. MeHnneneeBa, cTpoeHHWE aroMa, HaxoXJIeHwe B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTBA kemne3a. OKCUbl, THAPOKCUIBI U comu kene3a (1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C oOpasllaMi METAJIOB M CIUIAaBOB, HX (DU3UYECKUMU
CBOMCTBaMH, U3Y4YEHHE  pE3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEUCTBHUS  OKCHIA
KIS W HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BAHHE BUIECOMATEPHUAIIOB),
UCCIIEJOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOliecCa TOPEHUsl Keje3a B KHCIOPOJE
(BO3MOYKHO  HMCIIOJB30BAaHUE  BHUACOMATEPHAIOB),  IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIMH HAa UOHBI: MAarHUs, KalblKs, alFOMUHUS, ITUHKA, kese3a (1)
u xene3a (III), menu (II), mabmromeHue W omMCaHWE IPOIIECCOB OKpaIIMBaHMS
IUITAMEHU MOHAMM HATpus, Kaius ¢ Kajdblus (BO3MOXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), UCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCH]IA ATTFOMUHUS U
IUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJbHBIX 3a7ad Mo Teme «Bakueimue
METAJUJIbl U KX COETUHEHHUSD.

XUMHA U OKPYKAKIIAa"A cpeaa

BemectBa m marepuansl B IOBCEIHEBHOM >XM3HM 4YeloBeka. be3omnacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBas momois mnpu
XUMHYECKUX 0KOTraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKPYKalIlIew cpensl (mpenenbHas IOMyCcTUMAast
KOHIleHTpalus Bemiects, gaiee — [1/IK). Pons xuMun B pemieHun 3KOJIOTHMUECKHUX
poOJIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuaioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepualbl).

Mescnpeomemmnuie ceasu

Peannzanust MeXnpeIMETHBIX CBA3€d NpPU HM3YYEHUHM XUMHU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCTOIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHITHIH,
TaK W TIOHATUH, SBISIOMIMXCS CUCTEMHBIMH [JIl OTHAEJBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.

OO0mre ecTeCTBEeHHO-HAy4YHbIE TOHSATHSA: HAy4HbIA (DaKT, TUIOTE3a, 3aKOH,
TEeOpus, aHaJu3, CHUHTE3, KJIacCU(PUKALMSI, TEPUOJUYHOCTh, HAOJIIOJEHNE,
DKCIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEb, SBICHHUE, MapPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTepUAIIbI.

®duznka: MaTtepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaauOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUYECKUI 3apsn, MIPOBOJIHUKH,
MOJIYIPOBOJHUKH,  AUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, Telo, OO0bEM,
arperaTHoe COCTOSIHUE BEILIECTBA, ra3, pacTBOpP, PaCTBOPUMOCTb, KPUCTAIIINYECKAS
peméTKa, CruiaBbl, (U3UUYECKUE BEIMYUHBI, €IUHUIIBI MU3MEpPEHHUs, KOCMUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunTe3, apixanue, Ouocdepa, SKOCHCTEMA, MUHEpATbHBIC
yA00pEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.



I'eorpadusi: atmocdepa, ruapochepa, MuUHEpalbl, TOPHBIE TOPObI, TTOJIE3HBIC
HCKOIaeMbI€, TOIIIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE  pe3yJbTaThl OCBOEHHS TMPOTPaMMbl OCHOBHOT'O  OOIIEro
00pa3oBaHUs JOCTUTAIOTCS B XoJie OOy4YeHUS XUMHUU B €IMHCTBE y4eOHOUW U
BOCMUTATEJIBHON JESATEIBHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUUCKUMU
COIMOKYJIbTYPHBIMA U JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, IIPUHATHIMU B
oOIlecTBe TMpaBWIaMH M HOPMAaMHU IIOBEJACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIIMN 00yYarOIITUXCS.

JImuyHOCTHBIC pe3ybTaThl OTpaxaroT TOTOBHOCTD oOydJaromuxcs
PYKOBOJCTBOBATbCS ~ CUCTEMOW  TMO3UTHUBHBIX IIECHHOCTHBIX OpHUEHTALMN WU
pacIIMpeHue OMbITA ICSITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, UICTOPUYECKOMY U
HAy4yHOMY HAacCJEJIWI0, IOHMMAaHMS 3HAYECHHUS XHWMHUYECKOM HAayKd B KHU3HU
COBPEMEHHOT'0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEpHON HHMOpMaLUE o
MEePE/IOBBIX JOCTHXKCHUAX M OTKPBITHUSAX MHPOBOM M OTECYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUS O COLUMAIBHBIX HOpMax M TMpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHBE, KOMMYHUKATHBHONW KOMIIETCHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, Y4eOHOUCCIIE0BATEILCKON, TBOPUECKON U IPYTUX BUJIAX JIEATCIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTH TIPU BBIMOJHEHUH
y4eOHBIX, IMO3HABATENIbHBIX 3aJ7a4, BBIIOJHEHUH XHUMHUYECKHX JKCIIEPUMEHTOB,
CO3/IaHUM YUYE€OHBIX MTPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO ¥ B3aUMOITOMOIIH
B MPOIIECCE ITON YUCOHOM JeATEILHOCTH, TOTOBHOCTH OIICHUBAThH CBOE MOBEICHHUE U
MOCTYIIKM CBOMX TOBAPUIIEH C MO3UIIMK HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCJIEACTBUIN MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE TMPEICTABICHUS O BEIIECTBE U XUMHUYECKON pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU U COCTaBISAIOLINE
OCHOBY JIJIi TIOHUMaHHMS CYIIHOCTH HAy4YHOM KapTHHBI MHpa, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS TIPUPOJbI, B3aMMOCBA3AX YEJIOBEKa C
MPUPOIHOMN CPEesIoi, O POJIM XUMHUHU B TTIOZHAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HaBaTEIbHbIC MOTHBBI, HAIIPaBJICHHBIE Ha IMOJYYEHHE HOBBIX 3HAHUM IO
XUMUH, HEOOXOJMMBIC MJi1 OOBSCHEHHS HaAOII0JaeMbIX IPOIECCOB W SBJICHUH,
MO3HAaBaTEIbHON, MH(GOPMAIMOHHONW M YUTATEIbCKOM KYJIbTYphl, B TOM YHCIEC
HaBBIKOB CaMOCTOSITEJIbHOW pabOThl ¢ y4YEOHBIMH TEKCTaMH, CIIPAaBOYHOMN
JUTEPaTypoOr, JIOCTYINHBIMH TEXHHMYECKHUMH CPEACTBaMH HWH()OPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYCHHI0O M TO3HAHMIO, JFOOO3HATEIIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K caMooOpa3oBaHHIO, MPOEKTHOM M  HCCIIEI0BaTEIbCKOMN
NEATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBJIEHHOCTH U YPOBHS OOYUYeHHUs B
JaJIbHEUIIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 3[I0POBb:

OCO3HaHWE€ IIEHHOCTH JKU3HM, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBBIH 00pa3 J>KM3HM, OCO3HAHHE TIOCICICTBUN U
HETIPUATHE BPEIHBIX MPHUBBIUEK (YHOTpeOJEHUS aJKOroJis, HApKOTUKOB, KYpEeHHS),



HEOOXOJUMOCTH  COONIOJICHUS] TpaBUiI OE30IMaCHOCTH TMPU  OOpAIICHHH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PeaIbHOMN KU3HM;

5) TpyA10BOr0 BOCIIMTAHMS:

HHTEpEeC K MPAKTHYECKOMY H3YUYEHHIO MPOdecCHil U Tpyaa pa3IudHOro poja,
YBOXEHHUE K TPYly U pe3yJbTaTaM TPYJOBOU ACATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHUS TIPEAMETHBIX 3HaHUH 10 XUMHUH, OCO3HAHHBIN BHIOOP MHAMBUIYATBHOMN
TPAeKTOPUU TPOJOKEHUS OOpa30BaHHMS C Y4YETOM JIMYHOCTHBIX HHTEPECOB U
CITIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W IMOTPEOHOCTEH, yCHENTHOM
npo¢eCCHOHATILHON JEATeIbHOCTH U Pa3BUTHS HEOOXOJAUMBIX YMEHUM, TOTOBHOCTh
aJanTHPOBATHCS B TPOGECCUOHAIILHOU cpeie;

6) 3K0J10rM4eCKOro BOCIIUTAHMS

DKOJIOTHYECKH uenecoo6pa3ﬂoe OTHOIIEHHUE K MPUPOJI€ KAaK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIECTBOBaHHUS, MOHHMMAaHWE IIEHHOCTH 3JI0POBOr0 U
6630HaCHOPO oOpaza KHU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GUBUYECKOMY M TICUXMYECKOMY 370pOBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJCHUS
npaBuUJ1 6€30IaCHOTO TTOBEJICHHS MPU paboTe ¢ BEIIECTBAMH, a TAKKE B CUTYAIIHX,
YIPOXKAIOIINX 370POBBIO U KU3HU JIIOACH;

CITIOCOOHOCTH MPHUMEHSTHh 3HAHUSI, MOJydaeMble MPH H3YYCHUU XUMHH, IS
pellIeHUs 3a/1a4d, CBSI3aHHBIX C OKPY KA MPUPOJAHON CpelIor, JJIsl MOBBIIICHUS
YPOBHSI ~ DKOJIOTHYECKOW  KYyJNbTYpbl, OCO3HaHHS TIJIOOAJBHOIO  XapakTepa
AKOJIOTMUECKUX TMPOOJIEeM U NMyTel HMX PEIICHHS IMOCPEICTBOM METOJO0B XHMHH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B IO3HABATEIBHOM,
KOMMYHUKATUBHOW U COIIUATIBHOM MPaKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATHI

B cocraBe MertanmpeaMETHBIX PE3YJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MUPOBO33PEHUSI OOIIEHAYIHBIC MOHIATHUS (3aKOH, TEOPHs, IPUHIINII,
runote3a, (akt, cucrema, TPOIECC, DKCICPUMEHT U JAPYroe.), KOTOpHIE
UCIIOB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax M IO3BOJISIOT Ha
OCHOBE 3HAHUH U3 ATUX NPeAMETOB (HOPMHUPOBATH MPEJACTABICHUE O IETOCTHOMN
HAy4YHOW KapTHUHE MHUpa, ¥ YHHUBEPCAJIbHBbIC YUeOHBbIC NEUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKATHBHBIE, PETYJIATHBHBIC), KOTOpPhIE O0OECIEeYMBAIOT (POpMHUpPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUITAHUPOBAHUIO M OCYIIECTBIICHHIO Y4eOHOM
EATEIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

Ba3oBble Jioruueckue AeicTBUA:

YMEHHUSI HCIMOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHUM
3HAHUW: PACKPBIBATH CMBICT XHUMHUYECKHX MOHATHU (BBIICIATh UX XapaKTEepHBIC
NPU3HAKKM, yCTaHABJIMBAaTh B3aMMOCBS3b C JIPYTHMMH IOHSATHSMH), HMCIOJIb30BaTh
MOHATHUS JJIsI OOBSICHEHUS OTJACIBbHBIX (PAKTOB M SBJICHUH, BHIOMpPATh OCHOBAHUS U
KpUTEpUU JUIS KJIacCH(DHUKAIMK XUMHUYECKHUX BEIIECTB W XMMHYCCKHX PEaKIIHM,
yCTaHaBJIMBaTh TPUYUHHO-CIICJICTBEHHBIE CBS3W MEXKIYy OOBEKTaMHU H3YyUYCHUS,
CTPOHTH JIOTHYECKHE PACCYXKJCHHS (MHIYKTHBHBIE, ETyKTUBHBIC, 10 AHAJIOTHH),
JIeJaTh BBIBOJIBI U 3aKIIOUCHHS,

YMEHHUE TIPUMEHATh B TIPOIECCE TO3HAHUA TOHATUS (MPEAMETHBIE W
MeTaInpeIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJICNIH, MCIOJIb3yEeMbIE B XUMHH,
peoOpa3oBbIBATh IMIUPOKO MPUMEHSIEMbIC B XMMHUU MOJCIbHBIC TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMH4YecKas ¢opMmysia U ypaBHCHHE
XUMHUYECKON PEaKIUh — MPHU PEIICHUH yueOHO-TIO3HABATEIbHBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX MPEJACTABICHUM BBISABIATH M XAPAKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKA M3YYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB M XMMHUUYECKUX PEaKIIUi,
BBISBJISITh ~ OOIIME  3aKOHOMEPHOCTH,  IPUYHMHHO-CICACTBEHHBIC  CBSI3M U
MIPOTUBOPEUHS B U3yUAEMBbIX IIPOIIECCaX U SIBJICHUSX.

Ba3oBnle ucciiegoBarejbcKue 1eMCTBUA:



YMEHHUE HCIOIb30BaTh TOCTABIICHHBIE BOIPOCHl B KaueCTBE WHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI JJ11 (HOPMHUPOBAHUS THUIOTE3BI IO TIPOBEPKE
MPABUILHOCTU BBHICKA3bIBAEMBIX CYKIICHU;

npUOOpEeTeHHe OIbITa M0 IUIAHUPOBAHUIO, OPraHU3allid M TMPOBEICHUIO
YYEHMUYECKHX JKCIIEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJOM Ipollecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €r0 pe3yibTaT, (hopMyIupoBaTh OOOOIICHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITa, UCCIEIOBAHUSA, COCTABISATh OTYET O
poJieTaHHON paboTe.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, aHATU3UPOBATH W UHTEPHPETHPOBATH HUHPOPMAIIUIO
Pa3NUYHBIX BUIOB M (POPM MPEACTABICHUS, MOTYYAEMYIO0 U3 Pa3HbIX HCTOYHHKOB
(HayyHO-TIOMyJIIpHAsl  JIMTepaTypa XHUMHUYECKOTO COJEpX aHUs, CIPABOYHBIC
nocobusi, pecypcel HMHTepHETa), KPUTHYECKH OLIEHUBATh MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HH(OPMAIIHIO;

yMEHUE MNPUMEHSTh Pa3IMYHble METOJbl M 3alpOoChl MPH IMOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMUX JIaHHBIX, HEOOXOJIUMBIX JUIsl BBITIOJHEHHUS
y4eOHBIX M IO3HABATENIbHBIX 3a/lay OMpPEAeNEHHOTO THUIA, MPUOOPETEHHUE OIbITA B
0o0JaCTH  HUCIOJIB30BaHUSI ~ MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJBbTYPOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX MMOUCKOBBIX CHUCTEM,
CaMOCTOATENILHO BBIOMpATh ONTHUMANBbHYIO (OpMY TpelcTaBlieHus WHopManuu u
WUTIOCTPUPOBATh pElIaeMble 3a/Jaud HECIOXKHBIMU CXEMaMH, JuarpaMMami,
apyrumu opMamu rpaduKu U UX KOMOHUHALMSAMU;

yMEHUE UCIOJIb30BaTh M aHAIM3UPOBATh B Tpolecce ydeOHOH |
UCCJIeIOBATEIBCKON JIEATETbHOCTH WH(GOPMAIMIO O BIUSHUM MHPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HA COCTOSHUE OKpPY’KAaIolled MPUPOTHOM
Cpenpbl.

KoMMmyHHKaTHBHbBIE YHHBepPCcaJbHbIEe YUueOHble 1eliCTBUSA:

yMEHUS 3a/1aBaTh BOIIPOCHI (B XO/€ AMANIOTa U (MJIM) TUCKYCCHUHU) M0 CYIIECTBY
oOcyxmaemMoii Tembl, (HOPMYIUPOBaTH CBOU TMPEMIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEIOKEHHOM 3a1a4u;

yMEHUS ~ TNPEACTaBIATh  MOJyYEHHbIE  pe3yJbTaThl  MO3HABaTEIbHOM
JESITETbHOCTH B YCTHBIX U MMMCbMEHHBIX TEKCTaX; eJaTh MPE3EHTAIMIO PE3yIbTaTOB
BBITIOJIHEHUS XUMHUYECKOTO IKCIIEPUMEHTa (J1abopaTOpHOIrO OMBITA, J1abOPaTOPHOM
paboThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENLHON U UCCIEA0BATEIbCKOM JAESITEIbHOCTHU MPU PEIICHUH BO3HUKAIOITUX
npo0ieM Ha OCHOBE Yy4€ra OOIIMX HMHTEPECOB M COTJIACOBaHUS IMO3UIIMM
(o6cyxeHus, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbD», KOOPAUHAIINS COBMECTHBIX
JEHUCTBUHN, OTpe/iesieHne KPUTEPUEB MO OICHKE KAaYeCTBA BBHIMOJIHEHHOW paOOThl U
JpyTHE).

PerynsiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe 1elCTBUSA:

YMEHUE CaMOCTOSITENIbHO OIpPEAeNATh IEeNH JACSITENbHOCTH, IJIAHUPOBATh,
OCYIIECTBJISITh, KOHTPOJIMPOBATH U TPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeNIbHOCTh, BBIOUpaTh Hanbojee 3(PeKTUBHBIE CIIOCOOBI pElIeHUsT YYeOHBIX U
MO3HABATENBHBIX 3aJ]a4, CaMOCTOSATEIBLHO COCTABJISITH WJIM KOPPEKTUPOBATH
NPEAJIOKEHHBIA aJIrOpUTM JIEHCTBUM TIPU BBIMOJHEHUU 3aJaHUK C  Y4ETOM
MOJIYYeHHUsS] HOBBIX 3HAHMM 00 W3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIUSX,
OIICHUBATh COOTBETCTBHE MOJYUYECHHOTO pe3yJjbTaTa 3asBJICHHOW eI, yMEHHE
UCIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, TIPE/JlaraéMbI€ B YCIOBUM 3aaHUM.

NPEJMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJbTAaTOB IO OCBOCHHIO  00s3aTEIBHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHON (enepalbHOM pabouelt Mporpammoi,
BBIJICJIIIOT: OCBOCHHBIE OOYyYalOUIUMHUCS Hay4HbIe 3HAHUS, YMEHHS M CIOCOOBI
nercTBul, crneruduUecKkue IS NpeaMeTHOW  objacth  «XUMHs», BHJIBI



NESTENBbHOCTH MO  TMOJYYEHHUIO  HOBOTO  3HAHMUS, €ro  HMHTEpIpeTalui,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xoniry oO0yuyenust B 8 kiiacce mpeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHI: aToM, MOJEKyJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIECTBO, CIOXXHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJIHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMWYECTBO BeEIIeCTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XMMHUYECKOTO AJIEMEHTa B COCAMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAHHUE, COJIb, 3JEKTPOOTPHUIATEIBHOCTh, CTEINEHb
OKHUCJICHUS, XUMHUYECKas peakius, KilaccCuUKaIusi peakluil: peaxiuu
COCIMHEHMUSI, PEAKIINH PA3JIOKEHUS, PEaKIIMU 3aMEIICHHs, peaKI[ii oOMeHa,
9K30- U DHJIOTEPMHYECKHE PEaKIMH, TEIUIOBOM 3(PdekT peakuuu, Sapo
aToMa, DJIEKTPOHHBIM CJIOW aroMa, aToMHas OpOWUTalb, paguyc aToma,
XUMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJSpHAsh KOBAJEHTHAs CBS3b, MOHHAs
CBA3b, WOH, KaTHUOH, AaHWOH, pPACTBOpP, MaccoBas JOJisi BelIeCTBa
(mporieHTHAs! KOHIIEHTpAIlUs) B paCTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX TOHATHH U
MPUMEHSITH ATH MOHATHS IPY OMIMCAHUH BEIIECTB U MX MPEBPAIlCHHI;
UCIOJIb30BaTh XMMUYECKYIO0 CUMBOJIUKY ISl COCTaBJICHUs (hOPMYJT BELIECTB
Y YPAaBHEHHM XUMUYECKHUX PEaKIIU;

OTpEeNeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCAMHEHHSIX,
CTENEHb  OKHUCIEHHMS  DJIEMEHTOB B  OHHApHBIX  COCIMHEHMSIX,
MPUHAIIICKHOCTh BEIHIECTB K OMPENeNEHHOMY KJAacCy COEAMHEHHM 10
dbopmynam, BHA XUMHUYECKON CBsi3M (KOBaJeHTHasT M HOHHAasA) B
HEOPTraHUYECKUX COCTUHEHUSX;

packpeiBath cMbIca [lepumoamueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TOHUMAaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT uX mojoxkenus B Ilepmomnueckoi cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTaJIpPO;

OMHUCHIBATh MW XapakTepu3oBaTh TabnuuHyio ¢opmy [lepuonnueckoit
CHUCTEMBl XMMHYECKHUX DJJIEMEHTOB: pa3iMyaTh T[OHATUS  «TJIaBHas
noarpynmna (A-rpynma)» u «modouHas noarpymma (b-rpymnma)», Maneie u
OOJbIIME TEPHOJbI, COOTHOCHUTH OOO3HAUEHHUSA, KOTOpPhIE HMMEIOTCA B
tabmuie «llepuogmueckass cucrema XumMuueckux dsnementoB J[. U
MenpneneeBay € YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsl sjipa, 001ee Ynuciao dJIEKTPOHOB U
pacrmpeiesieHue uX 1Mo AIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKUE JJIEMEHTHI, HEOPTraHWYECKHE BEIECTBa,
XUMHUYECKHE peakiuu (M0 YHMCIy M COCTaBy YYAaCTBYIONIMX B peaklUu
BEILIECTB, 10 TETUIOBOMY (D eKTy);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME XHUMHYECKHE CBONCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXK/as OMUCAHUE NMPUMEPAMH MOJEKYJISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINIA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX [MPEBpaIICHU B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MaccoBYyK JIOJFO XMMHYECKOTO JJIEMEHTa MO (OpMyse COCAMHCHHS,
MAacCOBYIO [IOJI0 BELIECTBA B PACTBOPE, IIPOBOAUTE PACUETHI 110 yPABHCHUIO
XUMHUYECKOMN peaKilny;

MPUMEHSTH OCHOBHBIE OINEPAIlMU MBICIUTEILHON NeATEIbHOCTH — aHANIU3 U
CHUHTE3, CpaBHEHHUE, O00O0OIIEHUE, CHUCTeMATHU3aIUIo, KIacCU(UKAIHUIO,



BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3ed — JUIsl M3Y4YEHHUS CBOMCTB
BEIIECTB U XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYUHbIE METO/IbI TTO3HAHUS
— HaOJI0JIeHUE, W3MEPEHHE, MOJECTUPOBAHHUE, HIKCIEPUMEHT (pealbHBIA U
MBICJICHHBI);

CJIeIoBaTh MpaBUJIaM TOJIb30BaHUSI XUMUYECKOH MOCYI0N U JIabOpaTOPHBIM
o0opynoBaHMEM, a TakXke TMpaBWiIaM oOOpalleHus C BellecTBaMu B
COOTBETCTBUM C MHCTPYKUMUSAMH TIO BBINOJHEHUIO J1ab0paTOpHBIX
XUMHUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB
(BolopoJia M KHUCJIOPOJa), MPUTOTOBJIECHUIO PACTBOPOB C OIpPEACIIEHHON
MacCOBOM J10Jiell PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMHUYECKUE DKCIEPUMEHTHI 1O PACMO3HABAHUIO PACTBOPOB IIENIOYeH U
KHUCIIOT C TTOMOIIbIO MHIUKATOPOB (JIakMyc, peHo(TanenH, METUIIOPAHK U

JpyTHe).

K xoniry oOyuyenust B 9 kjiacce mpeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

pPacKpbhIBaTh CMBIC OCHOBHBIX XHWMHWYECKUX TMOHSATHA: XHUMHWYECKUN
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0KHOE€ BEIIECTBO, BAJIEHTHOCTh, OJJIEKTPOOTPHUILIATEILHOCTh, CTEICHb
OKHCIICHHS, XUMHUUECKasl PEaKIMs, XUMHUUECKas CBsI3b, TEIJIOBOM 3(PdekT
peaKkIy, MOJIb, MOJISIPHBIM 00BEM, PaCTBOP, JICKTPOJIUTHI, HEATCKTPOIHTHI,
AIEKTPOJIUTHYECKAS JIMCCOITHAITNS, peaxkuuu HOHHOTO oOMeHa,
KaTaJIn3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HeoOpaTUMBbIE
pEaKLMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUM, OKHCIUTENb,
BOCCTAHOBHUTEIIb, OKHCJIEHHE " BOCCTAHOBJICHHE, aJIOTPOIIHS,
aM(OoTepHOCTh, XUMHUUECKas CBSA3b (KOBAJICHTHAS, MOHHAS, METAJLTNUECKas),
KpUCTaJUIMYeCKass peméTka, KOppO3Wsi METAJUIOB, CIUIaBbl, CKOPOCTH
XMMUYECKOW pPEeaKIMU, TMpeneibHO aonyctuMas KoHmeHtpauus [IK
BEIIICCTBA;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKHUX IOHSITHUA H
MIPUMEHATH THU TTOHSTHUS MPU ONIMCAHUM BEILIECTB U UX MPEBPAILICHUI;
HCII0JIb30BaTh XUMHUUECKYI0 CUMBOJIMKY JIJIsl COCTaBJICHUS (DOPMYIT BEIIECTB
Y YPaBHEHUM XUMHUUYECKUX PEAKIIU;

ONPEAEATh BAJICHTHOCTh M CTETICHb OKUCIICHUS XUMUYECKUX AJIEMEHTOB B
COCJIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAJICIKHOCTh BEIIECTB K
ONpEeNCIEHHOMY KJIacCy COEAMHEHUM 1o ¢GopMmyliaM, BHJ XHUMHUYECKOMN
CBsI3U  (KOBaJIGHTHAs, HWOHHAs, MeTaUIMYeckas) B HEOPTraHUYECKUX
COCAMHEHUSX, 3aps]l MOHA M0 XHMHUYECKON (opmysie, xapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPTaHWYECKHUX COCAMHEHUH, TUI KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOT'O BEILIECTBA;

packpbiBath cMbici Ilepuonmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IOHUMAaHUE: OINHUCHIBATH M XapPaKTEPU30BATh
tabauuHyro ¢opmy Ilepuonnueckoil CHUCTEMBbI XHMMHUYECKHX DJIEMEHTOB:
pa3uyuarth TOHATHS «TJIaBHas moArpymnmna (A-rpymnma)y U «mobouyHas
noarpynmna (b-rpynma)», wMamsie W OOJbIIME TIEPHOJBI, COOTHOCHTH
0003HAYEHUS, KOTOPHIE UMEIOTCS B TIEPUOJAUYECCKON TaOHIIe, C YUCITOBBIMHU
XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsii sAnapa, oO0Iee YHCIO DJJIGKTPOHOB M paclpesieicHue HX I10
AIICKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B HM3MEHECHHH
CBOMCTB 2JIEMEHTOB M HMX COCAMHEHUN B IIpefesiax MajblX NEPUOIOB U
IJIABHBIX MOJATPYMI C YYETOM CTPOCHHS UX ATOMOB;

KJIacCU(UIIUPOBATh XMUMHUYECKHE JJIEMEHTBhI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YHCIYy W COCTaBY YyYaCTBYIOIIUX B PEaKIUU
BCILIECTB, MO TEIJIOBOMY 3(P(dEKTy, M0 U3MEHEHUIO CTEIeHeH OKHUCIICHHS
XUMHYECKHUX DJIEMEHTOB);



XapakTepu30BaTh (OMUCHIBATh) OONIME M CHEIU(PUIESCKHE XUMHUYCCKHC
CBOWCTBA TMPOCTHIX M CIOXKHBIX BEIIECTB, TIOJATBEPXKIas OIMCAHUE
npUMepaMu MOJICKYJISIPHBIX M HWOHHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIINi;

COCTaBIISITh  YPaBHEGHUS  DJEKTPOJIUTHUYECKOH  IUCCOIUAIIMN  KHCJIOT,
HIeJIouei U CoJieH, MONHBIE U COKpalIEHHBIE YPAaBHEHUS PEAKIIM HOHHOTO
oOMeHa, ypaBHEGHHUs peaKIHid, TMOATBEPKAAIINX  CYyIIECTBOBAHHUE
TeHETUICCKOM CBS3U MEXKIy BEUIECTBAMH PA3IUYHBIX KIIACCOB,

pacKppiBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX  pEaKIIHid
MIOCPEICTBOM COCTaBIICHHS JICKTPOHHOTO OajaHca dTUX PEaKIIuii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUS XHMHYECKUX TMPEBPALICHUH B Pa3IMYHBIX
YCIIOBUSIX;

BBIUMCIISITh OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIFO XHMHYECKOTO J3JIeMeHTa 1o QopMyJie COCTUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOJAUTH PACUETHI TI0 YPABHEHHIO
XUMHYECKOHN peakiinu;

coOIOaTh MpaBWIIa MOJb30BAHUS XUMHUECKON MOCYI0N 1 1ab0paToOpHBIM
o0opymoBaHHEM, a TakKe TpaBWja OOpamieHUs C BEIIECTBAMH B
COOTBETCTBHUM C HWHCTPYKIUSAMH TI0 BBIMOJTHCHHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB TIO TMOJTYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa " yriIeKUCIIoro rasa);

IIPOBOJIUTH PEAKITUH, MTOATBEPIKIAIONINE KAYSCTBCHHBIN COCTaB Pa3InIHBIX
BEIICCTB: PAaclo3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpOMUI-, HOIU-,
kapOoHat-, Qocdar-, CcHIMKaT-, Cyiabdar-, THAPOKCHUA-HOHBI, KaTHOHBI
AMMOHHUSI W HWOHBl W3YYCHHBIX METaJIOB, TPUCYTCTBYIOIIHUE B BOJHBIX
pacTBOpax HEOPTraHMUECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIC OTIEpPAIlMN MBICIUTEIBHON JIEATEITHPHOCTH — aHAN3 |
CUHTE3, CpaBHEHHUE, 0000IICHNEe, CUCTEMATHU3AIINIO, BBISBICHUE TIPUIMHHO-
CJICJICTBEHHBIX CBSI3€H — ISl M3yYEHHUs CBOMCTB BEUIECCTB U XHUMHUYECKUX
peakiuii, eCTeCTBEHHO-HAyYHbIE METOJbI IMO3HAHUS — HaOJIOJCHHE,
U3MEpCHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaunMenoBanue KosnyecTBO 4acoB
Ne DJIeKTPOHHBIE (HH(pPOBHIE)
pa3iejioB U TeM KoHTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpamMmel padoTsbI padoThI
Pasznea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUS
XuMusi — BakHast
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubnuoreka [JOK
’ U IPAKTHICCKON https://m.edsoo.ru/7f41837¢
JIeATeTbHOCTH YeJIOBEKa
12 BemecTBa n xuMnueckue 15 | bubnuoteka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3nea 2. Ba:kHelilne npeacTaBuTe/ I HEOPraHU4eCKUX BellecTB
)1 Boznyx. Kucnopon. 6 bubnuoreka LIOK
’ [ToHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o g 1 bubnunoreka IIOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PacTBopsl. 5 ! 1 bubmmoreka [IOK
’ [TonsiTre 06 OCHOBAHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIacChI Bubs OK
2.4 HEOPraHUYECKUX 11 1 1 nomHoteka 1

COETUHEHNH

https://m.edsoo.ru/7f41837¢



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

Uroro no pazaeny 30

Paspnen 3. [lepnoanueckuii 3axon u llepuoanyeckas cucrema xumudecknx 3j1emMeHToB /I. U. MengeneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKHCINTETbHO-BOCCTAHOBHTE/IbHbIE PeaKIIUHN

[Tepuonuueckuii 3aK0H U

[Teproaudeckas cucrtema
but6mmoreka [{OK

3.1
XAMUACCKIX JJIEMEHTOB 7 https://m.edsoo.ru/71f41837¢

J1. 1. MenpaeneeBa.

Crtpoenue atoma

XuMH4yecKkast CBA3b.

39 OKucauTenpHO- g 1 but6mmoreka [{OK
’ BOCCTAHOBUTEJIbHBIC https://m.edsoo.ru/7f41837¢
peaxkuuu
but6mmoreka [{OK
4!
TOTO TO pasaey 15 https://m.edsoo.ru/7f41837¢
PesepBHOC BpeMs 3 but6mmoreka [JOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 68 4 5



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

9 KVIACC

HaumenoBanue KoanuectBo yacos
Ne DJIeKTpOHHbIe (HU(POBHIE)
pa3ie/ioB H TeEM KouTpoJbHbie IMpakTn4yeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
nporpamMmel padoTbI padoThI
Pa3nen 1. BemecTBo 1 XUuMHYeCKHe peaKIuu
[ToBTOpEHME N
L1 yriIyOJICHHE 3HAHUHN 5 ! bubmuorexa [JOK
’ OCHOBHBIX Pa3feiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
OcHoOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubanorexa LIOK
’ p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PeaKIHii
DNEeKTpoIUTUYECKAast
13 JIACCOITHAITHS. g ! | bubmuoreka [JOK
' XHMMHYECKHE PEAKIINU B https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazaeny 17
Pa3gen 2. HemeTa/uILI M UX COCIHUHEHUS
OO6m1ast xapaKTepuCTHUKA
2.1 XUMHUYECKHX AJIIEMEHTOB 4 1 bubmmoreia LIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorenst
OO1as xapakTepucTUKa
29 XUMHYECKHX DJICMEHTOB 6 bubmuoreka [JOK
' VIA-rpynmesl. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHECHHUSI
2.3 OO0mas xapakTepucTUKa 7 1 bubnmoreka [JOK

XHUMHUYCCKUX 3JICMCHTOB

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

VA-rpynnsl. A30T,
dbocdop 1 UX CoeTUHECHHUS

OO1as xapakTepucTUKa
XUMHUYECKUX DJIEMEHTOB

but6mmoreka [JOK

2.4 IVA- .
rp}:HHH yraepon n 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCMHEHUS
Uroro no pazaeny 25
Paznen 3. Metajliibl M UX COeIMHEHUS
31 OO6mwme cBolicTBa 4 bubmuoreka [JOK
' METAJIIOB https://m.edsoo.ru/7f41a636
39 Baxneiinine MeTalibl U 16 bubnuoreka [JOK
’ UX COCIUHEHHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 20

Pasnen 4. Xumus u oxkpy:xaiomas cpeaa

41 BemecTsa u maTepuansl B 3 bu6muoteka [IOK
' JKM3HU YE€JIOBEKA https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE BDEMS 3 bubnuotexa [JOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

ITOYPOYHOE INTAHUPOBAHMUE

8 KIIACC
Ng Kosun4yecTBo yacos
DJIEeKTPOHHbBIE
JlaTa uugposbie
n| Tema ypoka KoHTpoJsbHbIe IMpakTuyeckue
Bcero U3y4eHust o0pa3oBaTe/ibHbIE
/ paGoThI padoThI
. pecypchl
[Ipeamer xumun. Ponb xumuu B bubmnoreka [JOK
1 YKU3HU yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILICCTBA Oc
[TonsiTHe 0 MeTOIaX MO3HAHUS B bubmorexa HOK
2 1 https://m.edsoo.ru/ff0d22
XUMHH
Te
[IpakTuueckas padora Ne 1
«IIpaBuia paboTsl B 1aboparopuun bubmotera [JOK
3 " 1 https://m.edsoo.ru/ff0d23
1 pu€MBbI 0OpaleHus ¢ de
71a00paTOPHBIM 000PYIOBAaHUEM) T
Bbu6mmoreka [JOK
YucTele BelecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
Crioco0bl pazaeneHus: cmecei ca
[IpakTuueckas paborta Ne 2 bubnuorexa [JOK
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHUCTKHU NTOBAPEHHOM COJIN)» c8
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a

6¢



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

XUMHYECKHUE DJICMCHTHI. SHAKH bu6mmoreka [JOK
7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIECMEHTOB e8
Bbu6mmorexa [JOK
8 [IpocTsle U CIOXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE https://m.edsoo.ru/ff0d2d
50
3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMu4eckas popmyiia bubmorexa HOK
10 ' pMy 3. https://m.edsoo.ru/ff0d2ea
BanentHocTh aTOMOB .
XHMHUYECKHUX JIEMEHTOB -
OtHOcHUTEeNIbHAS aTOMHAs Macca. bubmuoreka [{OK
11 | OrtHocuTenbHas MoJIEKyJIsIpHas https://m.edsoo.ru/ff0d32
macca 3¢
MaccoBas 105151 XUMHAYECKOTO bubmotera [IOK
12 https://m.edsoo.ru/ff0d35
3JIeMEHTa B COCIMHEHUH 0c
bu6mmoreka [IOK
KonuuectBo BemectBa. Modb.
13 . https://m.edsoo.ru/ff0d52
MounsipHas macca
30
Bbu6mmoreka [JOK
dusznyueckre 1 XUMUIECKHE
14 https://m.edsoo.ru/ff0d37f
SIBJICHUS. XUMUYECKast PEaKIIHsI .
15 | IlpusHaku U yCcaoBUSI MPOTEKAHUS bubmuorexa [JOK
XUMHUYECKUX PEAKIU https://m.edsoo.ru/ff0d3a



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

16

3aKOH COXpaHEHUsI MaCcChl

bu6mmoreka [JOK

16 | BemecTB. XUMHUYECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHHUSI 38
Brrancienus konuuecTBa, MacChl bubmuorexa [JOK

17 | BemecTBa IO ypaBHEHUAM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEAKIIUit 08
Knaccudukanus XuMuaeckux

eaKkuui (CoeAMHEHUS bubmorexa TIOK

18 P ’ https://m.edsoo.ru/ff0d3{3
pa3noKeHus, 3aMEIICHUS, 4
oOMmeHa) 4
M. B. JIoMOHOCOB — yu€HBbIii- bubnuorexa [JOK

19 | »unukmoneauct. O600IICHNE 1 https://m.edsoo.ru/ff0d40
CUCTeMaTU3aIHsI 3SHAaHHUHA c4
Kontponbnas padota Nel o teme bubnuorexa [IOK

20 | «BemecTBa U XMMHUYECKHUE https://m.edsoo.ru/ff0d42
peaKIun» 90
Boznyx — cmechk razos. Coctas bu6mmorexa [JOK

21 | Bosayxa. Kucnopox — anemeHT u https://m.edsoo.ru/ff0d44
npocroe Bemectso. O30H 8e
du3nvecKre U XUMHUICCKHE
CBOMCTBA KUCIOpOa (peaKiuu bubmorexa LOK

22 P P https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonstue 14
00 okcumax —

23 | CmocoObl mosydeHus: KUCIopoia bubnmoreka [JOK
B J1a00paTOpUu https://m.edsoo.ru/ff0d49



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

IIPOMBILIEHHOCTH. [IpuMeHenune

Ta
KHCII0po/ia
TernoBoit 3¢ ekt XumMuIecKo
peaKuuu, MOHATHE O bubnuoreka [IOK
24 | TEepMOXMMHUYECKOM ypaBHEHHH, https://m.edsoo.ru/ff0d47
DK30- U DHAOTEPMUYECKUX 90
peaKkIusx
TomnuBo (HedTh, yroiab U METaH). bubnuoreka [IOK
25 | 3arps3HeHue Bo31yxa, ClocOoObI https://m.edsoo.ru/ff0d4c
€ro IpeIoTBpaIECHU 4a
ITpakTuyeckas padora Ne 3 o
teme «Ilomydyenue u cobupanue bubmorexa T[IOK
26 Y P https://m.edsoo.ru/ff0d4ae
KHUCIIOPOJIa, U3YUEHHE €ro )
CBOWCTBY =
Bonopoa — anemeHT u npocroe bubmnoreka I1IOK
27 | BemectBo. HaxoxaeHnue B https://m.edsoo.ru/ff0d4d
pUupoe do
Ou3nYCeCKUe U XUMUYCCKUE bubmuoreka [JOK
28 | cBoiicTBa Bonopoaa. [lpumenenune https://m.edsoo.ru/ff0d4d
BOZIOpOZIA do
bubmnoreka LIOK
29 | TloHsATHe O KUCIOTaX U COJIAX https://m.edsoo.ru/ff0d50
d2
Crioco6bl osTy4eHus: BOAOPO/ia B bubmotera [JOK
30 Y P https://m.edsoo.ru/ff0d4d
naboparopuu
do
31 | IIpaktuueckas padota Ne 4 mo bubmuorexa [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a

teMe «Ilonydyenue u cobupanue
BOJIOPOAA, U3YUEHHE €TO

https://m.edsoo.ru/ff0d4f4
2

CBOHCTBY»
Mousipabiit 00BEM ra3oB. 3aKOH bubmotera [JOK
32 https://m.edsoo.ru/ff0d54
ABorazapo
2e
Brruncienus o0néMa, KOJIMYECTBA
bubmnoreka [IOK
BEIIIECTBA rasa 1o €ro U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMUYECTBY BEIIECTBA WU 20
00BEMY _
Brraucienus 00EMOB r'a3oB 10
bu6mmorexa [JOK
YpaBHEHHUIO PEaKIMH Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aKOHA 0OBEMHBIX OTHOILIEHUIT 08
razoB T
bubmnoreka LJOK
dusnyeckue U XUMHUYECKHE
35 5 https://m.edsoo.ru/ff0d58
CBOMCTBA BOJbI
7a
CocraB ocuoBauuii. [Torsarue 00 Bubmzorexa LIOK
36 https://m.edsoo.ru/ff0d59
WHIMKATOpaX
e2
Bona xak pacTBopuTeb.
bu6mmorexa [JOK
Hacrplennpie 1 HeHaChIIEHHBIE
37 https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBast 1071 40
BEIIIECTBA B pacTBOPE -
38 | Ilpaktuueckas padota Ne 5 mo bubnuotexa [JOK
teme «lIpuroroBnenue pacTtBopon https://m.edsoo.ru/ff0dSe
ba

C OnpeAeIEHHON MacCOBOM JT0JIeH



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

PacTBOPEHHOTO BELIECTBA

Kontpoarnas padora Ne2 mo teme Bubmiorexa HOK

39 P P - https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoxn. Boga» 47
Oxcuppl: cocTaB, KiacCUpUKAIUs Bubmrorexa ITOK

40 ' ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

4e

[TonydyeHnue u xumMnyeckue bubnuoreka [IOK

41 | cBOMCTBA KHCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHIOB 4e
OcHOBaHUA: COCTaB Bubmiorexa HOK

42 ' ’ https://m.edsoo.ru/ff0d67
KJIacCU(UKaIMs, HOMEHKIIATypa ca
[TonyueHue u XUMHUYECKHE Bubmrorexa ITOK

43 Vy . https://m.edsoo.ru/ff0d67
CBOIiCTBa OCHOBAHMIA e

bu6morexa [JOK

KwucmoTsr: cocTas,

44 https://m.edsoo.ru/ff0dfee
KJaccuukaius, HOMEHKIIaTypa )
ITonyuyenne U XUMHUUECKHE Bubmorexa OK

45 Uy https://m.edsoo.ru/ff0dfee
CBOICTBA KHUCIOT 5
Conu (cpeaHue): HOMEHKIIATYpa, bubmuoreka [{OK

46 | cmocoObl MOTyYCHHUS, https://m.edsoo.ru/00ad94
XUMHUYECKHAE CBOWCTBA 74

47 | IIpaxTtuueckas padota Ne 6. bubmmoreka [IOK

Pemenue OKCIICPUMCHTAJIbHBIX

https://m.edsoo.ru/00ad9b



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

3aga4 1mo teme «OCHOBHBIE

KJ1aCChl HEOPTraHUYECKUX ¢
COCTUHEHUIY
['eneTnueckast CBA3b MEXAY bubnuoreka [IOK
48 | xiaccamMu HEOPraHMYECKHUX https://m.edsoo.ru/00ad9a
COCIMHECHMH 50
O060011IeHNe U CUCTEMATU3AIIHS bubmotera [JOK
49 . https://m.edsoo.ru/00ad9¢c
3HAHUI
b2
Kontponbnas padota Ne3 no teme bubnmoreka [JOK
50 | "OcHoBHBIE KJ1acCHI https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COCAMHEHUN" la
[IepBble TONBITKN
bu6mmoreka [JOK
KJIaCCU(PUKAIIMA XUMUYECKHUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsTHE O rpymnIIax fa
CXOJHBIX DJIEMECHTOB —
[Tepuonnueckuii 3aKOH U
bubmuoreka [{OK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYECKUX djieMeHToR /1. 1. 2
MeHnneneesa B
Bbu6mmorexa [JOK
53 | Ilepuoasl, rpymnmsbl, MOATPYIIIIbI https://m.edsoo.ru/00ada5
2c
bu6mmoreka [IOK
Crpoenue atomoB. CoctaB
54 https://m.edsoo.ru/00ada3
aTOMHBIX s1ep. M3oTomnsl 47
55 | Crpoenue 351€KTPOHHBIX bubnuotexa [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c

000JI04EK aTOMOB 3JIEMEHTOB
IIepnonnueckoit cucremst 1. 1.

https://m.edsoo.ru/00ada6
bc

Menneneena
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [IOK
SJIEMEHTA 110 €T0 IIOJI0KEHUIO B
56 N https://m.edsoo.ru/00ada8
IIepnonnueckoii cucreme /1. U. 24
MeneneeBa B
3nauenue [lepuognueckoro
bu6mmoreka [IOK
3aKOHA I Pa3BUTHUS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. Menaenee — 6e
YYEHBIN, IEAAror U rpakIaHuH T
DNeKTpOOTPULIATEIbHOCTh
bubmnoreka LJOK
aTOMOB XUMHUUYECKUX DIIEMEHTOB/
58 . https://m.edsoo.ru/00adaa
Bcepoccuiickas npoepouHast b8
pabota bs
bu6mmoreka [IOK
59 | HMonuas xuMu4deckas CBSI3b https://m.edsoo.ru/00adac
34
bubmanoreka [IOK
KoBanenTtHas nonsipaas
60 https://m.edsoo.ru/00adaa
XAMHAYECKAS! CBA3b
b8
bu6mmorexka [JOK
KoBasienTHas HenonspHas
61 https://m.edsoo.ru/00adaa
XUMHYECKAS CBSI3b
b9
bu6mmoreka [IOK
62 | CreneHb OKUCIEHUI https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

bub6mnoreka IIOK

OKHUCIIUTEILHO-
63 1 https://m.edsoo.ru/00adb0
BOCCTaHOBHUTEJIbHBIC PEAKITHU 76
bu6mmoreka [JOK
64 | OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb0
76
KonTponbnas padorta Ne4 o teme bubnuorexa [IOK
65 | «Ctpoenue aroMa. XuMUYECKast 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubnnoreka [IOK
PesepsuEblil ypok. O000IIEHNE 1
66 p yp 1]1 1 https://m.edsoo.ru/00adb3
CUCTEMATHU3ALMS 3HAHUI 3c
. bu6mmoreka [JOK
PesepBusblil ypok. O0001MIEHNE 1
67 p yp ?l 1 https://m.edsoo.ru/00ad9c
CHCTEMAaTH3aLMs 3HAHUI b2
. bubmnoreka [JOK
PesepsHElil ypok. O000IIEHNE U
68 p yp ‘I’J_[ 1 https://m.edsoo.ru/ff0d61
CUCTEMATHU3ALMUSA 3HAHUI 6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

9 KVIACC

Ne KoanuectBo yacon
DJIEeKTPOHHbBIE
Jara uugpoBbie
n | Tema ypoka KonTposbHbie IIpakTnyeckue
Bcero U3ydeHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
n
[lepnonnueckuii 3aK0H.
bub6manoreka IIOK
[lepuonnueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XUMHUYECKUX 3JIEMEHTOB /. .
H. MenaeneeBa -
3aKOHOMEPHOCTH B
. bu6morexa [JOK
U3MEHEHUU CBOMCTB
2 1 https://m.edsoo.ru/00adb6b
XUMHUYECKUX 3JIEMEHTOB p
MEPBBIX TPEX MEPUOIOB B
Knaccudukanms n bubnmoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX BELIECTB 2
Buabl XuMH4YEeCKOH CBI3U U bu6mmoreka [JOK
4 TUIIBI KPUCTATUIMYECKUX 1 https://m.edsoo.ru/00adbac
peréToK 6
KonTponbaas padora Nel
o reme «IloBropenue u
5 yriayOseHue 3HaHUM 1 1
OCHOBHBIX Pa3/IeJiOB Kypca
8 kacca»
6 Knaccudukanus 1 bubnmorexa [JOK



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

XUMUYECKUX PEAKIUH 110
pa3INYHBIM NIPHU3HAKAM

https://m.edsoo.ru/00adbcb
0

[TonsTHE O CKOpPOCTH
XUMHUUYECKON pEaKIUu.

bu6mmoreka [IOK

7 https://m.edsoo.ru/00adbe9
IToHsTHE O TOMOT€HHBIX U X
T'€TCPOrCHHBIX PEAKIMAX -
IToHsTHE O XUMHUYECKOM
paBHOBecHH. DaKTOPHI,
bu6mmoreka [IOK
BIIMSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON peaKkiuu u .
[IOJI0KEHUE XUMUYECKOTO B
paBHOBECHS
OKucIuTeIbHO- bubnuorexa [JOK
9 BOCCTAaHOBUTEIIbHBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopust
. bub6manoreka IIOK
ANEKTPOIUTUYECKON
10 https://m.edsoo.ru/00adcd6
nucconuaiy. CHIbHBIE U g
C1a0bIe AIMEKTPOJIUTHI -
bu6mmoreka [IOK
Honnble ypaBHEHHS
11 . https://m.edsoo.ru/00add44
peakuuii 2
XHUMHYECKHE CBOMCTBA
KHUCJIOT ¥ OCHOBAHUH B bu6mmoreka [JOK
12 CBETE MPECTABICHUN 00 https://m.edsoo.ru/00add5d

AIEKTPOIUTUYECKOMN
JCCOLMan

8



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

XUMHUYECKUE CBOUCTBA

COJICH B CBETE bubmuoreka [JOK
13 | npeacraBneHuii 06 https://m.edsoo.ru/00add8b
AIEKTPOIUTUYECKOMN 2
JIACCOIUAIIAN
- bu6mmorexa [JOK
OHSITHE O THIPOJIU3E
14 . https://m.edsoo.ru/00add9d
coJei
4
O606wenHe U bubmuoreka [JOK
15 . https://m.edsoo.ru/00addd1
CcHUCTEeMaTH3aIus 3HAaHUI 5
[TpakTuueckas pa6ora Ne 1.
bu6mmoreka [JOK
«Pemenue
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTATBHBIX .
3aJ1auy» B
Konrtpomnbnas padora Ne2
10 TEME
bubmuoreka [{OK
«INEKTPOTUTHYECKAS
17 https://m.edsoo.ru/00addec
JIACCOIHAITH. 0
XHUMHUYECKUE PEAKIIUU B B
pacTBopax»
OO01rast xapaKTepuCTHUKA
P P bu6mmoreka [IOK
rajoreHoB. XMMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha IpUMeEpe 5
XJiopa -
19 | Xnoposopopon. ConsiHas bubnmorexa [JOK

KHUCJI0Ta, XUMHYCCKHC

https://m.edsoo.ru/00ade10



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

CBOIICTBA, MTOJyYCHHE,
IIpUMEHEHUE

|4

[TpakTuyeckas pabora Ne 2
o reme «Ilonyuenue

bu6mmoreka [IOK

20 5 https://m.edsoo.ru/00ade34
COJISTHOM KHUCIIOTHI, g
M3y4YEHHUE €€ CBOMCTBY» B
Brruncienus no
bu6mmoreka [IOK
YPaBHEHUSM XUMHUYECKHUX
21 . https://m.edsoo.ru/00ade48
peaxiuii, ecau ONH U3 g
peareHToB J1aH B U30BITKE -
bubmuoreka [{OK
OOm1as xapaKTepucTHKa
22 https://m.edsoo.ru/00ade64
aneMeHTOB VIA-rpynmsl .
AJI0TpOnHbBIE
MoU(UKALIMH CEPBI.
N bubmuoreka [JOK
Haxoxnenue cepol u eé
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. .
XVWMHUYECKHE CBOMCTBA -
cephl
CepoBo10po/1, CTPOCHHUE, bubmuoreka [JOK
24 buznyecKue 1 XUMUYECKHE https://m.edsoo.ru/00ade80
CBOIICTBa 2
Oxcuppl cepol. CepHast
bu6mmoreka [IOK
KUCIIOTa, (PU3NIECKUE U
25 . https://m.edsoo.ru/00adea?
XUMHYECKHUE CBOICTBA, 2
MIPUMCHCHHE -
26 | XuUMHUYECKHE peaKIuH, bubnmorexa [JOK



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104

JIeKaIUe B OCHOBE
IIPOMBIIIIEHHOTO CI0c00a
MIOJIyYEHUS CEPHOU
KHUCJIOTbl. XUMUYECKOE
3arpsi3HEHUE OKPYKaroEen
Cpellbl COeIMHEHUSIMU CEPbI

https://m.edsoo.ru/00adec8
a

Briunciienne MaccoBoii

bu6mmoreka [JOK

27 JIOJIY BBIXOJ1A IPOAYKTA https://m.edsoo.ru/00adec8
peaknuu a
OOm1as xapakTepucTHKa
31eMEHTOB VA-Tpynibl. bubnuoreka [IOK

28 | As3or, pacnpocTpaHEeHUE B https://m.edsoo.ru/00adeea
npupoie, pU3nIeCKue u 6
XUMHYECKHE CBOMCTBA
AMMuak, ero puznueckue bubnuoreka [JOK

29 1 XUMHYECKHE CBOMCTRA, https://m.edsoo.ru/00adf00
MOJIyYeHUE U MPUMEHEHUE 4
[TpakTnyeckas padora Ne 3
o teme «Ilonyuenue bu6morexa TIOK

30 Y https://m.edsoo.ru/00adf18
aMMUaKa, U3y4eHHE ero 0
CBOMCTB» =
A3oTHas Kuciora, eé bubmnoreka LIOK

31 buznyecKkue 1 XUMUYECKHe https://m.edsoo.ru/00adf30
CBOMCTBA 6

32 Hcnonb3oBanue HUTPATOB bubnuotexa [JOK

U cojieil aMMOHUS B
KaueCTBE MHHEPAITBbHBIX

https://m.edsoo.ru/00adf51
8



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

yaoOpeHui. XuMu4yeckoe
3arpsi3HEHUE OKPYKaIOLIEn
Cpellbl COeTMHEHUSIMU
azoTa

doctop. Oxeun pochopa
(V) 1 pochopras kucoTa,

bu6mmoreka [IOK

33 https://m.edsoo.ru/00adf68
(bu3HYECKUE M XUMUIECKHEC .
CBOWCTBA, IMOJIyYEHHUE -
Hcnonb3oBanue pocdaron
B KQ4€CTBE MUHEPAJIbHBIX bubnuoreka [JOK
34 | ynoOpeHuil. 3arps3HEHHE https://m.edsoo.ru/00adfc2
HPUPOJTHON CPEJIbI 0
docharamu
Yraepon,
bu6mmoreka [IOK
pacmpocTpaHeHHE B
35 https://m.edsoo.ru/00adfd9
npupoze, Gpu3ndeckue u .
XUMHUYECKHE CBOMCTBA B
Oxcuppl yriaepona, ux
¢bu3nueckrue 1 XUMUYECKHUE bubnuoreka [JOK
36 CBOMCTBA. DKOJIOTHYECKUE https://m.edsoo.ru/00adfeb
po0OJIeMBbI, CBSI3aHHBIE C €
okcuaom yriaepona (IV)
n bu6mmoreka [IOK
YronpHasg KuciaoTa u eé
37 https://m.edso0.ru/00ae006
conu
C
38 [Tpaktuueckas padota Ne 4 bu6mmoreka [IOK

o teMe "[lonyuenue

https://m.edsoo.ru/00ae027



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

YIJIEKUCIIOTO ra3a.
KauecTBennas peakuus Ha
KapOoHaT-1oH"

[¢}

HepBOHa‘-IaJIBHBIC IIOHATUA
00 OpraHNYeCcKux

bu6mmoreka [IOK

39 https://m.edsoo.ru/00ae054
BEIIECTBAxX KaK O .
COEIMHEHUSX YIaepoaa B
. bu6mmoreka [JOK
KpemHnii u ero
40 https://m.eds00.ru/00ae080
COEIMHEHUS .
[TpakTrueckas padota Ne 5.
Pemenue
bu6morexa [JOK
AKCIIEPUMEHTAJIbHBIX 3a7a4
41 . https://m.edso0.ru/00ac0bf
o TeMe «Baxkueinine )
HEMETAJIIBI U UX -
COEIUHEHUS)
Kontponbnas padota Ne3
. Bbu6mmorexka [JOK
o TeMe «BakHetimnme
42 https://m.edsoo.ru/00ae0el
HEMETAJIIBI U UX g
COEIUHEHUI» -
OO1as xapakTepucTUKa
XAMHUYECKHUX DJIEMEHTOB —
MeTajioB. MeTamaudeckas bu6mmorexa [JOK
43 CBSI3b U MeTaJIndecKas https://m.edsoo.ru/00ae103

KPUCTAILUINYECKAs PEIIETKA.

dusuueckue cBoiicTBa
METAJUIOB

(&



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e

XUMHUYECKUE CBOUCTBA

bubmuoreka [[OK
METAJIOB.
44 o https://m.edsoo.ru/00ael15
DNEKTPOXUMUYECKUN PSITT p
HaNpsHKEHUH METAIIOB -
OOmmue crrocoObl
MOJIyYEHUsI METaJIOB.
CnnaBel. Beruuciienus mo bu6mmoreka [JOK
45 YPaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/00ael15
pEeaKIInii, €CIM OJIUH U3 6
pEareHTOB COJEPKUT
MIPUMECH
bu6mmorexa [JOK
[TonsiTe 0 KOppo3UKN
46 https://m.edsoo.ru/00ael27
METAJIOB 8
bu6mmoreka [IOK
47 [I{enoyHbIe METAIIIBI https://m.edsoo.ru/00ae14b
2
OKCHIBI ¥ THAPOKCHUIEI Bubmaorexa LIOK
48 P https://m.edsoo.ru/00ae14b
HATpHS U Kaaus )
[lenoyno3emebHbIE bubmmnoreka IJOK
49 MeETaJIbl — KalbluU U https://m.edsoo.ru/00acl5e
Mar"ui 8
Baxueiinme coequHeHUS Bubmaorexa LIOK
50 https://m.edsoo.ru/00ael 5S¢
KaJIbIHS
8
51 O000111eHIE U



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

cUCTEMAaTHU3alusd 3HaHUU

JKécTtkocTh BOIBI U

bu6mmorexka [JOK

52 . https://m.edsoo.ru/00ae188
crocoObl €€ yCTpaHeHus p
[TpakTrueckas padota Ne 6 bubnuorexa [JOK
53 o Teme "JKECTKOCTh BOABI https://m.edsoo.ru/00aelae
Y METOJIbI €€ yCTpaHeHus" 8
bubmnoreka [JOK
54 AnroMuHUH https://m.edsoo.ru/00aelc6
4
. bu6mmorexa [JOK
Awmdore € CBOMCTRA
55 MOTCPHbIE CBOHCTS https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THUJIPOKCHUIA 4
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d8
6
Oxkcunpl, THAPOKCUABI U bubnunorexa [JOK
57 conu xkene3a (II) u xenesza https://m.edsoo.ru/00ae35¢
(I1D) 6
58 O0600meHue
cucTeMaTH3alus 3HaHu!
[TpakTuueckas pabora No 7.
Pemienue
SKCIECPUMEHTAIIBHBIX 3a1a4 bubmmorexa TIOK
59 P https://m.edsoo.ru/00ae3de

no teMe «BaxHeiinme
METAJUIBI U UX
COEIMHEHUS)

8



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

Briuucienus mo
YPaBHEHUSAM XUMUYECKUX
peaKkuuii, €CJId OJIUH U3

bu6mmoreka [JOK
peareHTOB J1aH B U30BITKE
60 https://m.edsoo.ru/00ael75
WJTU COJIEPYKUT MPUMECH. 0
Brranciaenus maccoBoit -
JIOJIA BBIXOJ1a TIPOTyKTa
peaKIuu
61 O6o06menue u
cucTeMaTH3aus 3HaHu!
Konrpomnsnas padora Ned
62 mo TeMme «Baxkueiiire
METaJUIbl U UX
COCIMHCHUS
BemectBa u Mmarepuassl B bubnuoreka [JOK
63 IMOBCEIHEBHOM KM3HU https://m.edsoo.ru/00ae3f5
YeJI0BeKa 0
bubmuoreka [{OK
XUMHYECKOE 3arpsI3HEHNE
64 . https://m.edsoo.ru/00ae427
OKPY’KaIoIIeH cpe/ibl 0
bubmnoreka LJOK
Ponp xumum B pemeHun
65 https://m.edsoo.ru/00aed427
AKOJIOTHYECKUX TTPOOIeM 0
Pe3epBHbIii ypOK. bu6nuoreka [IOK
66 0O06001IeHE U https://m.eds00.ru/00ae0d0
cucTeMaTH3alus 3HaHu! a
67 PesepBHBIii ypoK. bubnuoreka [IOK



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

O06001IeHNE U
CcUCTeMaTHU3alus 3HaHUN

https://m.edsoo.ru/00adb33

C

Pe3epBHbIii ypoOK. bubnuoreka [JOK
68 0O06001IeHYE U 1 https://m.edsoo.ru/00ad9cb
cucTeMaTu3anus 3HaHUi 2
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JI151 YYEHUKA

» Xumus: 8- kitacc: 6a30BbIi yPOBEHb: YUCOHUK; 5-€ U3/1aHUE,
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