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MHNOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero oOpa3zoBaHusl,
npeacraBieHabpx B DI'OC OO0, a takxke Ha ocHOBe (emepanbHOU paboueit
MpOrpaMMbl BOCHHUTAHHUS U C YYETOM KOHIICTIIMM TPENOJaBaHus Y4eOHOTo
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHuzanusx Poccuiickoi
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHHUE O IENSIX, O0IIeH cTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS M PAa3BUTHS OOYYAIOIIMUXCSA CPEICTBAMH Y4YEOHOIO
mpenMera,  yCTaHaBIMBAaeT  00Os3aTeNbHOE  MPEAMETHOE  COJACpKaHHE,
MpeayCMaTpUBaET PACHpPEIEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHE IIO
pazzenaM M TemMaM MpOrpaMMbl MO XHMMHUH, OMNPEIEISAET KOJIMYECTBEHHbIE U
KauyeCTBEHHbBIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCIIEAOBATEIPHOCTh HM3YYCHHS] XUMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€l, JIOTMKA Y4Ye€OHOrO MpOLEcca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarommuxcs, ONpeneNseT BO3MOXKHOCTU MpeaMeTa JJis
peanuzaiuu TpeOoOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTeIbHOM
MIpOrpamMMBbl Ha YPOBHE OCHOBHOT'O 00LIEro 00pa3oBaHus, a TAKXKe TPEOOBAHUI K
pe3ynbTaTaMm OOydYeHHMs] XMMHUHM Ha YpOBHE LEJed HU3y4eHHs NpeaMera u
OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIIbHON JAESITEIBHOCTH OOyYarollerocs mo
OCBOCHHIO Y4EOHOT0 COJEPKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, €ro NpeJCTaBIeHU 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO
poJIb UrparoT (HOpMUPYEMbIE XUMHUEN MPEACTABICHUS O B3aUMOIPEBPAILICHUIX
SHEPrud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS I100aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTHYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUSI.

N3yuyenne xumun:

CHOCOOCTBYET peaiu3alli  BO3MOXXHOCTEH Ui  CaMOpa3BUTHS H
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIHOHATBHOU
I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMHPOBAHUE MBIILUIEHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSTENbHOW Yy4eOHOM J1eATEeNbHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM )XKM3HU, TaK U B TPOPECCUOHAIBHOM JESITENbHOCTH;

3HAKOMUT CO CINEUM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI
[EJIOCTHOTO B3IJIAJa HA EAUHCTBO TMPHUPOJBI M  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
oOyyJarommxcs;

CIocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHUSI K €CTECTBEHHO--
Hay4YHBIM 3HAHMUSM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJg B
AKOJIOTHYECKOE 00pa3oBaHre 00yJaroUuXCsl.

JlanHble HampaBlieHUs B 00YYEHUU XMUMHUHU 00ECIIEUMBAIOTCS CIEUPUKON
colepkaHusi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA MeAaroruuyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEEIEHHOM JTare
e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIIEr0o 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOEHHE O0OYYaIOIIMMUCS CUCTEMbI IEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB



HEOPraHWYeCKOM XHMHH M HEKOTOPBIX OTACJIBbHBIX 3HAYUMBIX MOHSATHI
OPTraHUYECKON XUMHH.

CtpykTypa cofepaHusi IpOrpaMMBbl O XUMHHA CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 MOoAXoaa K €€ uzyueHuto. ComepxaHue CKIaJbIBa€TCA U3 CUCTEMBbI
MOHATUM O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE U CHCTEMBI IOHATUH O
XUMHUECKON peakuud. O0e 3TH CHCTEMBbl CTPYKTYPHO OpraHHM30BaHbI IO
MPUHLUIY IOCJIEA0BATEIbHOIO PA3BUTHA 3HAHUI HA OCHOBE TEOPETUUYECKUX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona JI. M. MenaeneeBa kak OCHOBHOI'O 3aKOHA
XUMUH;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TMpPEACTaBICHUN 00 3JIEKTPOJUTUUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyeckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE HSMIMPHUYECKH
MOJIyYeHHBIX WU OCMBICICHHBIX (DAKTOB, PAa3BUBAIOTCSA IOCIEAOBATEIBHO OT
OIHOTO ypOBHS K JPYrOMYy, BBINOJHAA (QPYHKOUU OOBACHEHHS W
MIPOTHO3MPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHUS U TIOJIyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHUU CHOCOOCTBYET (OPMHUPOBAHUIO
IIPEACTABIICHNS O XUMUYECKOW COCTABIISAIOIIEH HAyYHOM KAPTHUHBI MUPA B JIOTUKE
€€ CHUCTEMHOH MNPUPOJbl, LIEHHOCTHOIO OTHOWICHHWS K HAyYHOMY 3HAHUIO H
METO/aM IO03HAaHMs B Hayke. V3yueHue XMMUU TPOUCXOJIUT C MPHUBICYEHUEM
3HAHUI W3 paHee M3YyYECHHBIX YYEOHBIX MpeAMeToB: «OKpyXKaroluid MUp»,
«bunonorus. 5—7 xknacce» u «®Pu3uka. 7 Kmace».

[Ipy wu3yyeHMHM XUMUHU NPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUYECKON
NEeSATEIbHOCTH YEJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYpPHI.
3amaya y4yeOHOro mpeiMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMBI XUMHUYECKUX
3HAHUM — BaXXHEWIIMX (AKTOB, TMOHATUN, 3aKOHOB M TEOPETUUYECKUX
MOJIOKEHUH, JTOCTYMHBIX 000OIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa
HayKH, B IPUOOILIEHNN K HAYYHBIM METOJaM MO3HAHMS MIPU U3YyUYEHUU BEUIECTB
Y XMMUYECKHX PEaKIMii, B YOPMUPOBAHUU U PA3BUTUU [TO3HABATEIILHBIX YMEHUI
U UX NPUMEHEHUU B y4eOHO-TIO3HABATEIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OCBOCHMM MpaBUJ 0€30MacHOTO OOpallleHHs ¢ BEIIeCTBaMHU B
ITIOBCETHEBHOM KU3HHU.

[Ipu u3yyeHnn XUMUHM Ha YPOBHE OCHOBHOT'O OOILIET0 00pa30BaHUs BaXKHOE
3HauY€HUE MPUOOPENH TaKHUE 1IeJH, KaK:

— (GOpMHpPOBAHUE HWHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY NMPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHUSAM KU3HU;

— HampaBJeHHOCTb OOyYEeHHMs] Ha CHUCTEMaTU4YecKoe MpHUOOILIECHUE
00y4Jaromuxcsi K CaMOCTOSITEIbHOM TTO3HABATEILHON JCATEILHOCTH, HAyYHBIM
METO/IaM MO3HaHus, (GOPMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  ol0ecnieyeHue  yCJIOBHH,  CIHOCOOCTBYIOIIMX  HPUOOPETEHHIO
oOyJaroMMuUCsl  OmbITa  Pa3HOOOpa3HOM  JEATENbHOCTH, TO3HAHUS W
CaMOIMO3HAHUs, KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIMI), MUMEIOIIUX
YHUBEpCAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB ACATEIbHOCTH;

— ¢opmupoBanue o00OImEeH (QYHKIIMOHATBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHH OOBSCHATb U OLICHUBATH SIBJICHUS



OKPYAIOILIEr0 MUpPA, UCHOJb3Ysl 3HAHUSA U ONbIT, MMOJIYYEHHBIE NPU U3yYECHHH
XUMUH, NPUMEHATh MX NpPH PEIICHHH NpoOJeM B NOBCEAHEBHOM XU3HU M
TPYAOBOU ESATENBHOCTH;

— ¢opMupoBaHue y OOy4arolUXCs TyMAaHUCTUYECKUX OTHOIICHUH,
MOHMMAHUSA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH SKOJIOTUYECKU
1[eIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPaHEHMS CBOETO 30POBb U OKPYKAIOILIEH MPUPOJTHOU CPEIIbI;

— pa3BUTHE MOTHBAIUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQHIIS U HANPABICHHOCTH JATbHEHUIIIETO
00yueHus.

JIabopaTopHble U MPAKTHYECKUE PAOOTHI HA YPOKAX XUMHUU BBIIOJIHSIIOTCS
C MPUMEHEHHEM OOOpYAOBaHUS LIEHTpA 00pa30BaHUsI €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKOW HAIpaBJIEHHOCTH “Touka pocra”

OO1iee 4MCIO YacoB, OTBEAEHHBIX I M3YYEHHS] XMMUU Ha YPOBHE
OCHOBHOT0 00111ero oOpa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacoB
(2 gaca B Heenmo), B 9 kinacce — 68 yacoB (2 yaca B HEJETIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHaYa/ibHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumun. Ponp XMMuM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BeniectB. [loHsATHE 0 METOAX NMO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI UM MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BelleCcTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass (popmyna. BaneHTHOCTH aTOMOB XMMHYECKHUX BIIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAsl Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3JIeMEHTa
B COCMHEHUHU.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca.  BzauMocBssb
KOJIMYECTBA, MAcCChl M YHCIA CTPYKTYpPHBIX €IWHHUI] BeliecTBa. Pacyérsl 1o
dopMynamM XUMHUYECKUX COEAMHEHUM.

®u3znyeckre M XUMHUYECKUE SABJICHHS. XHUMHUYECKas peakius u e€
MPU3HAKU. 3aKOH COXPaHEHWs MacChl BEIIECTB. XHMHYECKHE YpaBHEHUS.
Knaccudukanys XuMuyeckux peakuui (COeIMHEHHs, pa3JIOKEHUs, 3aMELIECHNU,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOM MOCYI0M, MpaBujiaMH paboThl B 1a00OpaTOpUU U
npuémMamMu o0palleHus ¢ Jad0paTOPHBIM 000PYI0BAaHUEM, U3YUYEHHE U ONTUCAHUE
(u3MUEeCKMX CBOMCTB 00pa3lOB HEOPraHWYECKHX BEUIECTB, HAOI0/IEHNE
dbu3nyeckux (MIaBJIeHUE BOCKA, TasHUE JIbJla, paCTUPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEUYH, TPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MEJIa C KMCIIOTOW) SIBJICHU, HaOII0IeHUE
Y OINKMCaHKE NPU3HAKOB IPOTEKAHUSI XUMUYECKHUX peaKInil (pa3ioKeHue caxapa,
B3aMMOJIEWCTBHE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusi, pa3iokKeHUe THIPOKCUAA
menu () mpu HarpeBanuu, B3aMMOJEHCTBUE KeJie3a C PACTBOPOM COJIM MEIU
(I1), wm3ydenue cmocoOOB pa3leNeHUsT CMECEi: C TIOMOIIBI0 MAarHWTa,
(¢uabTpOBaHME, BbIAPUBAHUE, AMCTWUISALUSA, XpomaTorpadus, MpOBEACHHE
OUYMCTKH MOBAPEHHOM COJIM, HAOIIOACHUE U OMUCAHUE PE3YIbTAaTOB IPOBEICHUS
OMbITa, WJUIFOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAaccChl, CO3JIaHUE MOJENen
MOJIEKYJI (IIApOCTEPIKHEBBIX ).

Ba:xHeiue npeacTaBUuTe/ I HEOPraHUYECKHX BELECTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kuciopon — aneMeHT u mpocToe
BemiecTBo. HaxoxkneHue kucimopoia B MpUpoae, (PU3MYECKUEe U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenne kuciopoaa. CrocoObl
MOJIYYCHHS] KHUCJIOpOJa B Ja0OpaTOpUd W NPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — autoTponHast MOAU(PUKALIMS KUCIOPOa.

TernnoBoit 3pPexT XuMUYECKON peakluy, TEPMOXUMHUUYECKUE YPaBHEHMS,
9K30- U DPHAOTEPMHUYECKUE peaklMH. [OIUIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCUIIEHHE MapHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — sneMeHT u mpocTtoe BemectBo. HaxoxxaeHwe Bomopona B
npupoae, ¢GU3MUECKMEe W XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnorsl u conm.

MonsipHblii 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CcBoWCTBAa BOAbBI. Boma kak pactBoputenb. PacTBOpsI.
HacplmieHHble 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTB BEIIECTB B BOJE.



MaccoBas [nos1 BemecTBa B PACTBOpPE. XHMHUYECKHME CBOWCTBA BOJIBL.
OcHoBaHus. Poiib pacTBOpOB B IPUPOJIE U B )KU3HU YesioBeKa. KpyroBopoT BoibI
B MIpUPOJIE. 3arpsi3HEHUE MPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannuecknx coenuaernii. Oxcuanl. Kimaccudukamnms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyromue. Homenknatypa okcuaoB. dusmyeckne U XUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanns. Krnaccudukamusi OCHOBaHHI: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHnkiarypa ocHoBaHui. OU3nUecKkue U XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotsr. Knaccudukanus kucnot. Homenknarypa kucinot. @uzndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psn aktuBHoct metaimioB H. H. bekertona.
[lonydeHue KHACIIOT.

Comu. Homenknatypa coneil. @u3n4ecKue U XUMUYECKUE CBOMCTBA COJIEH.
[Tonydenue coien.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIy4eHUe, COOMpaHHe, PAclHO3HABAHME W HW3YYEHUE CBOICTB KHCIOpPOAA,
HaONIOZ€HUE  B3aMMOJEIHCTBUS  BELIECTB C  KHUCJIOPOJAOM M YCIOBHS
BO3HMKHOBEHUS U IIPEKpaILleHUs TOpeHUs (I10kapa), 03HAKOMJIEHUE ¢ 00pa3laMu
OKCHJIOB M OIHCAHHE HUX CBOMCTB, MOJIyYEHHE, COOMpAaHHE, PACIIO3HABAHHE U
M3Yy4YEHUE CBOWCTB BOAOPO/ia (TOPEHUE), B3aUMOACHCTBUE BOJOPOAA C OKCHIIOM
Menu (Il) (BO3MOXHO UCIONB30BaHUE BUJICOMATEPUANIOB), HAOJIOJICHHE
o0pa3loB BEUIECTB KOJMYECTBOM | MOJb, HCCIEAOBAHHE OCOOEHHOCTEM
pPacTBOPEHMsSI BELIECTB C pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE
pacTBOPOB C OMNPENCIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOTO BEIIECTBA,
B3aUMOJICHCTBUE BOJbI C MeETAJUIaMU (HATpUEM U KajibllueM) (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHUANIOB), HCCIEAOBAaHUE 00pPa3I[0B HEOPTaHUYECKUX
BELIECTB PA3JIMYHbIX KJIACCOB, HAOJ0/IEHNE N3MEHEHMSI OKPACKH UHJIUKATOPOB B
pacTBopax KHCJOT U 1IejIouen, uzydeHue Bzaumojencteust okcuaa meau (Il) ¢
pPacTBOPOM CEpPHOM KHUCJIOTHI, KUCIOT C METalNlaMH, pPeaKuil HEeUTpaau3aluu,
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BHITECHEHUE OJTHOTO METaljia APYTUM
W3 pacTBOpa COJM, PEIICHUE YKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Baxueimme
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

Hepuoauyeckuit 3axkoH u Ilepuoamuyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHune aroMoB. XUMHYECKasi CBS3b.
OKHCIUTEIBbHO-BOCCTAHOBHUTEIbHbIE PeaKIIuM

[lepBble MOMBITKH KiIacCU(pUKAIIMM XUMHUYECKUX 3JIeMEeHTOB. [loHsTHE O
rpynmnax CXOJHBbIX 3JIEMEHTOB (ILIEJIOYHbIE W IIEIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT ampOoTepHbIE
OKCHU/JIbI ¥l TUIPOKCH/IBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (OPMBI
[Tepuomnueckort cucrembl xumuueckux odiemeHToB [ WM. Menngeneesa.
ITepuonsl u rpynnbl. PU3HMYECKUN CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB
NepHoJa U TPYMIbl AIEMEHTA.

Crpoenne aromoB. CocTaB aTroMHbIX sAnep. HM3orombl. OIJIEKTpPOHBI.
CtpoeHue 31eKTPOHHBIX 00010YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB
ITepunoanyeckoit cucrems! 1. 1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 110 €ro NnoJiokeHuto B [lepuoauueckoit cucteme 1. . Menneneena.



3aKOHOMEpPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U NEPUOIaM.

3nauenue Ilepuogumyeckoro 3akoHa wu Ilepumonnueckoid cUCTEMBI
XUMHAYECKUX DJIEMEHTOB Ul Pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
Y4EHBIN U TPAKIAHNH.

Xumuueckass cBsi3b. KoBaneHTHas (MOJISIpHAsT W HENOJSpHas) CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccol OKHCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3LoB BEUIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA [IMHKA C PAacTBOPAMM KHUCJIOT M IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX —PEAKIUI
(ropenue, peaklMy pa3IoKeHUsI, COSTUHEHU).

Mexcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHBIX CBSI3€H NPU M3YYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
ITOHATHM, TaK ¥ IIOHATHH, SBJIIFOIINXCSA CUCTEMHBIMH JJI1 OTAEIIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHBIE IOHITHS: HAy4YHbIN (aKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHalu3, CHHTE3, Kiaccupukauus, NEePUOAUYHOCTh, HAOJIIOEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI,
M30TOIIBI, PATMOAKTUBHOCTB, MOJIEKYJIA, DIIEKTPUYECKUH 3apsJl, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEILIECTBA, I'a3, (PU3MUECKUE BEITMYMHBI, €IUHULIBI
M3MEPEHNUS, KOCMOC, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocuntes, apixanue, ouochepa.

I'eorpadus: armocdepa, rumgpocdepa, MUHEpaTbl, TOPHBIE MOPOMIbI,
MTOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakus

[Tepnoanueckuii 3akoH. [leproandeckas cucteMa XUMHYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB NEPBBIX TPEX NEPUOAOB, KW, KAJIBLUUSA MU HX
COCIMHEHU B COOTBETCTBHMU C TMOJIOKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BelIeCTBA: BUAbI XUMUYECKON CBS3U. THIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOKCTB BEILIECTBA OT TUIA KPUCTAUIMYECKOU PELIETKU
Y BHUJIa XUMHUYECKOM CBA3U.

Krnaccudukanys 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUECKHE
CBOWCTBA BEIIECTB, OTHOCSAIIMXCS K Pa3JIMYHBIM KjaccaM HEOPraHWYECKHUX
COEMHEHNI, TEHETUYECKas CBSI3b HEOPraHNYECKUX BEIIECTB.

Knaccudukanusa XuMUYECKMX peakUuid MO pa3jIudyHbIM MpU3HaKaM (10
YHUCIIy M COCTAaBY yYaCTBYIOIIMX B PEaKLUU BEILECTB, MO TEIIOBOMY 3D PeKTy,
110 U3MEHEHUIO CTENEHEN OKUCICHUS] XUMUYECKUX 3JIEMEHTOB, 0 00PaTUMOCTH,
N0 YYacTHIO KaTaiu3aTopa). OK30- H  SHIOTEPMHUYECKHE  pEaKIIuH,
TEPMOXUMUYECKUE YPABHEHNS.

[Tonsitue o ckopocTn XxuMuyeckor peakuuu. [loHsiTue 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peaklusiX. [IoHsITHEe 0 TOMOT€HHBIX U T€TePOTr€HHbIX
peakuusax. Ilonarne o karanuse. IloHATHE O XMMHYECKOM PaBHOBECHHU.



@akTopbl, BIUAIOIIME HA CKOPOCTh XHMHUYECKOM pPEaKUUd H TOJOKECHHE
XUMHUYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUHU, JJIEKTPOHHBIA OaaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTHYECKOW  JHCCOLIMALIMH. ONEeKTpOIUTHl U
HEINEeKTpoauThl. KaTuoHbI, aHMOHBL. MeXaHU3M JUCCOIMAIMM BEUIECTB C
pa3IMYHBIMKM BUAAMHU XUMHUYECKOU CcBs3U. CreneHp aucconuanuu. CUIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakunu woHHOrO OOMEHa. YCIOBUS MNPOTEKAaHUS pPEaKIUid HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE HOHHbIE YypaBHEHMs peakuuil. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIeH B CBETE MPEACTABICHUN 00 SJIEKTPOIUTUYECKOU
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBI. [IoHATHE O TUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — METAUIOB M HEMETAUIOB (rpadura M anmasza), CJI0KHBIX BEIIECTB
(xopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM pEaKINU
OT BO3ACHCTBUSA pa3IMYHBIX (DAKTOPOB, MCCIEAOBAHHME SJIEKTPOINPOBOJHOCTH
pPacTBOPOB BEIIECTB, MpoOLECcCa TUCCOLMALMU KHCIOT, WIeo4Yed M coJied
(BO3MOXHO UCIIOJIb30BAaHUE BUAECO MATEPUAIOB), MPOBEIAEHUE OIBITOB,
WUIIOCTPUPYIOUIUX ~MPU3HAKK MPOTEKAaHUWS peakuuid HOHHOro oOMeHa
(oOpazoBanue ocajgka, BbIJCJICHHE Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakuuu pa3ioKeHHsl, COeIMHEHHUS ), PACIIO3HABAHUE HEOPTaHUYECKUX
BEUIECTB C TIOMOLIBIO KAayeCTBEHHBIX pPEAKUUMHA HAa HMOHbBI, pEIICHHE
AKCIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranbl U MX coeiMHEeHUA

OO6mass xapakTtepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okuciaeHuss. CTpoeHue u pu3ndecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3aMMOJEHCTBHE C MeTaJJIJaMH, HEMETalllaMH, IIejIo4aMu). XJIOPOBOJIOPOI.
ConsHas KucnoTa, XMMHYECKUE CBOMCTBA, MOJyYEHUE, IPUMEHEHNE. JlercTBHE
XJIOpa U XJIOPOBOJIOPOJA HAa OPraHW3M YeJIOBEKa. BaxkHeWlune XJIOpuabsl U UX
HaXO0XJIEHUE B IPUPOJIE.

O6mas xapakrepucTtika 3meMeHToB VIA-rpynmbsl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CtpoeHue u pu3NUecKue CBOMCTBa
OPOCTBIX BEIIECTB — KUCIOpOAa M Cepbl. AJUIOTPONHbIE MOAUPUKAIIUU
KUCJIOpOJIa U cepbl. XUMUYECKHUE CBOWCTBAa cepbl. CepoBOAOpPOMI, CTPOCHHE,
¢usznueckue M XUMH4YecKHe cBOMCTBA. OKCHUIBI CEpbl Kak MpPeAcTaBUTENN
KHUCIOTHBIX OKCHAOB. CepHas KUCIOTa, (U3HUYECKHME U XMMUYECKHE CBOWCTBA
(oOmue kak MmpeacTaBUTENs Kilacca KUCIOT W crnenuduueckue). XUMUYECKUE
peaKklMM, JIeKallMe B OCHOBE MPOMBIILIEHHOTO CHOco0a MOJyYeHUs CEepHOM
KUCIOTHI. [Ipumenenne cepHo KUCIOTHI. COMM CEPHOU KUCIIOTHI, KAUECTBEHHAS
peakuusi Ha cynb(aT-uoH. HaxoxneHue cepbl U €€ COENMHEHUI B MPHUPO/IE.
XVWMHUYECKOE 3arpsi3HEHHUE OKPYXAloled Cpellbl COSAMHEHUSIMU  CEpbl
(KUCIIOTHBIE JIOXIW, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
penoTBpaICHUS.

O6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIIEHUS. A30T, pacCipoCTpaHEHUE B IPUPOJE,
dusnueckue u xummuueckue cpoiictBa. KpyroBopot azora B npupojie. AMMUaK,



ero (usnYecKue M XUMHUYECKHE CBOMCTBA, IojydeHue u npumeneHne. Coum
aMMOHUsI, HX PU3MICCKUE U XUMUYECKHE CBOICTBA, puMeHeHne. KavecTsenHast
peakiusi Ha UOHbl aMMOHUS. A30THasl KUCJIOTa, € MoilyueHue, (pu3nueckue u
XUMHUYECKUE CBOMCTBa (0OOIIME Kak MPEACTaBUTENS Kiacca KHUCIOT W
cnenuduueckne). Vcmonp3oBaHne HUTPATOB M COJEH aMMOHHS B KauecTBE
MUHEPATBHBIX yH0OpeHui. XHUMHUYECKOE 3arpsA3HEHHE OKPYXalollel cpeabl
COCIMHEHHUSIMU a30Ta (KHCIIOTHBIE IO, 3arpsA3HEHUE BO31yXa, MOYBHI H
Bo0éMOB). Docop, ammorpornnsie Moaudukanuu docdopa, dpuznueckue u
xumudeckue cpoiictBa. Okcun docdopa (V) u hochopras kuciiora, GU3NIECKue
U XUMHUYECKHE CBOWMCTBa, moiydeHue. Mcmomp3oBanue ¢dochaToB B Ka4eCTBE
MUHEpaJIbHBIX YIOOPEHUN.

Obmas xapakrepuctuka 31eMeHToB |V A-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUS. YTIEpOoJ, aUIOTPOIHBIE
Moau(UKaIK, paclpoCTpaHEHWE B MPHUPOAC, (UINYECKUE U XUMUYECKUE
cBoricTBa. Ancop6uus. KpyroBopot yrieposa B mpupoje. OKCuibl yriepoja, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JEHCTBHUE HA KUBBICE OPTraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE POOJIEMbI, CBA3aHHBIE C OKCHJIOM
yriepona (IV), rumore3a ri100adbHOTO TOTEIJICHUS KJIMMaTta, MapHUKOBBIN
s dekT. YroyibHas KUCIOTa U €€ COMu, NX (U3NYECKUE U XUMUUECKHUE CBOMCTRA,
MoJIydeHue U mpuMeHeHue. KayecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEAMIIMHE, IPOMBILIIEHHOCTH U CEIBCKOM
XO351CTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHMYECKHX BEIIECTBAX Kak o
COEIMHEHUSIX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TAHOJ, TJIULEPHH,
yKCcycHass kucnora). llpupoaHble HMCTOYHMKHA  YIJIEBOJOPOAOB  (Yrodb,
MPUPOIHBINA a3, HeTh), TPOIYKTHI UX NEepepadOTKu (OEH3MH), UX POJIb B OBITY
¥ TPOMBINUICHHOCTH. [loHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX: JKHUPaX,
Oenikax, yrieBojax — M UX POJM B KU3HU yesloBeka. MaTepuanbHOE €IUHCTBO
OpPraHUYECKUX W HEOPTAHMUECKUX COSCAMHECHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYECHHE H
npuMmenenue. CoenuHeHus: kpemHusi B npupoje. OOmue mnpencraBieHus 00
okcusie kpemuus (1V) u kxpemaueBoi kucinore. CUIUKATHI, UX UCIIOJIH30BAHUE B
OBITY, B TPOMBINIJICHHOCTH. BaxkHelime ctpoutenbHble MaTepraibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [Ipodiembl 6€30MacHOTO UCTIOIb30BAHUS
CTPOUTENHHBIX MAaTEPUAIOB B TOBCETHEBHOMN KU3HH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa31l0B HEOPTraHUUECKUX BEIIIECTB, CBOMCTB COJITHOM KUCJIOTHI,
OPOBEICHUE KAYECTBEHHBIX pEaKlUMid Ha XJOPUI-UOHBI M HaOIIOJEHUE
NPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXKarouIrue PU3NISCKUE U XUMUUYECKUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHA (BO3MOXKHO HCIOJb30BaHHUE
BUJICOMATCPHAIIOB), O3HAKOMIICHHE C 00paslami XJIOpUIOB (TaJOreHHIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COCOUHEHUSMU (BO3MOXKHO
UCIIOIb30BaHUE BHUJCOMATEpPHAIOB), HaAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa moJa JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YYCHHUE
XUMUYECKUX  CBOMCTB  pa30aBIEHHOM CEpPHOM  KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha CcynbpaT-uoH H HaONMIOJIeHHe Mpu3HaKa eé&
IPOTEKaHMs, 03HAKOMJIEHHE C (DU3UYECKUMHU CBOMCTBAMHU a30Ta, (ochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U PochOpHBIX yI0OpEeHUH, MoJlydeHue, coOupanue, paclio3HaBaHUEe U
U3yYeHHE CBOWCTB aMMMaKa, MPOBEICHHWE Ka4eCTBEHHBIX pEakluii Ha HOH
aMMOoHUSI W ¢ochaT-MOH U U3YYEHUE TNPU3HAKOB HUX MPOTEKAHMS,



B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO0 (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YyYEHUE MOJENIEH KPUCTAINTMYECKHUX
pemérok anMasa, rpaduta, QpymiepeHa, 03HAKOMIIEHUE C MTPOLIECCOM afcopOLun
PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM IMPOTHUBOrasa,
noJIyueHue, coOnpaHue, pacrio3HaBaHUE U U3y4YeHUE CBOWCTB YIIIEKUCIIOTO rasa,
IIPOBE/ICHHE KAYECTBEHHBIX PEAKIMil Ha KapOOHAT M CHJIMKAT-UOHBI U U3yYEHUE
MIPU3HAKOB MX MPOTEKAaHWs, O3HAKOMJIEHWE C NPOAYKUUEH CHUIMKATHON
MIPOMBIIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxkHelmue
HEMETAJUIBl U UX COECAMHEHUS.

MeTa/luIbl M X COeAUHEHMS

OOmiass XapakTepUCTUKAa XHMHUYECKUX JIIEMEHTOB — METaUIOB Ha
OCHOBAaHHMH UX MOJIOKEeHHS B [leproandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHust aroMoB. CTpoeHre MeTaluioB. Metauinueckas
CBA3b U METAJUIMYECKAs] KPUCTAIUIMYECKAs PEIIETKA. DIIEKTPOXUMUUYECKUHN Psif
HalpsUKEHUNM MeTaUIoB. PU3MYECKHE M XUMHUYECKHE CBOWCTBA METAJLIOB.
O6mume crocoObl monydeHuss MmeTawioB. [loHATHE O KOpPpPO3UMM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmaBbl (CTajlb, YYIYH,
TIOPATIOMUHUNA, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[IlenouHble MeTAJLIBL: TTOJIOKEHHE B [leproanyeckoi cucteMe XUuMUYEeCKUX
anemeHToB [[. . MeHneneeBa, CTpOCHHE UX aTOMOB, HAXOXKIEHUE B MPUPOE.
du3znyecKkre 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaius ). OKCUabl U
TUAPOKCUIBI HaTpus M Kanus. [IpuMeHeHHe IIETOYHBIX METAJIOB U HUX
COCIMHEHU.

[[lenouyno3eMenbHbIE MeETaJIbl MarHuid M KaJdbIMM: IIOJIOXKEHHE B
[lepnoamueckoi cucreme xuMuaeckux 35eMeHToB . . Menneneesa, ctpoenue
UX aTOMOB, HaxoxieHue B mnpupojae. Pusnueckue M XUMHUYECKHE CBOMCTBA
MarHusi U Kajblus. Baxdeillne coenuHeHus Kaiablusi (OKCUI, THAPOKCHUI,
cosin). 2KECTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHEHUSI.

AmomuHui: nosiokeHue B llepuonnueckol cucteMe XMMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToOMa, HAXOXKICHUE B IPUPOJE.
duznyeckue W XHUMHYECKUE CBOMCTBA amtOoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJA U TUJIPOKCHUIA ATIFOMUHMUS.

Kenezo: nomoxenne B [lepruoanueckoi CHCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneesa, ctpoeHne aToma, HaxoxXAeHue B npupone. dusznueckue u
XUMUYECKUEe cBoWcTBa xene3a. OKcuabl, THApOKcHabl U conu kenesa (l1) u
xenesa (111), ux cocras, cBoMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHWE C 00pa3llaMud METaNIOB U CIUIABOB, UX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHAA
KaJblUs ¥ HATPUS C BOJOH (BO3MOYKHO HCIIOJIb30BAHUE BHUICOMATCPUAIIOB),
MCCJIEJOBAHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HKCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHbI: MAarHus, KajdblKs, aJJFOMUHUS, LIMHKA, JKelle3a
(I u sxene3a (1), mequ (1), HabmroeHUE U OITUCAHKE TIPOIICCCOB OKPAIIMBAHHMS
[UIAMEHU HWOHAMHM HaTpHsl, Kajdusi W KaublUs (BO3MOXKHO MCHOJIb30BAHHE
BUJICOMATEPUATIOB), HCCIEIOBaHWEe aM(OTEpPHBIX CBOWCTB THUIPOKCHUAA
AIIOMUHUA U TUIPOKCUAA IIMHKA, PEIICHHE SKCIIEPUMEHTANBHBIX 3a]1a4 110 TEME
«BaxkHenIme MeTaJulbl U UX COCTUHEHUS.

XHMHS M OKPYKAKOLIAA cpela



BemecTBa n Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. beszomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsiI3HEHNE OKPYKArOUIE cpenibl (IpeaeabHas 10nyCcTUMas
KOHIIEHTpaInus Beuiects, aanee — [1/IK). Poibs xuMuu B pelieHr 3K0JI0rM4eCKUX
npoOsem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU W3yYEHUM XUMUH B 9 Kiacce
OCYLIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHSTUH, TaK U MOHATUH, ABJIAIOIINXCS CUCTEMHBIMU ISl OT/IETBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT O LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE OHATHS: HaAy4YHbIA (PAKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCHU(PUKALMSI, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJEKTPUUYECKUNA 3apsll, MPOBOJHHKH,
MOJIYIIPOBOJHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHUE  BEIeCTBa, ra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMYECKasi pEelIETKa, CIUIaBbl, (PU3UYECKHE BEJIUYUHBI, €IUHULIBI
M3MEPEHHsI, KOCMHUYECKOE MMPOCTPAHCTBO, TUIAHETHI, 3BE€3/1b1, COMHIIE.

buonorus: gorocunTes, apixanue, duocdepa, SIKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHHEpPaNbl, TOPHbIE TOPOJIbI,
MOJIE3HBIE UCKOIMAeMbI€, TOIIMBO, BOJAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pPE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IUHCTBE Y4EOHOU U
BOCIIMTATEIIBHOM  JEATEIBHOCTM B COOTBETCTBUM €  TPAaJIULMOHHBIMHU
POCCUHCKUMH COLMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMHM LIECHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPAaBUJIAMU M HOPMAaMH HOBEACHUS U CIIOCOOCTBYIOT
MIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATIU3ALNNA 00YYarOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarOIUXCs
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUA U
pacIIMpEeHne ONbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOro BOCIIMTAHMS:

LICHHOCTHOTO  OTHOWIEHHWS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
MCTOPUYECKOMY M HAyYHOMY HACIEIWIO, MIOHMMAaHUS 3HAYECHUS XUMHUYECKOU
HayK{ B U3HU COBPEMEHHOI'O OOIECTBA, CIOCOOHOCTH BJIAJIETh IOCTOBEPHOM
uHpopmManuen O MNepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpPaKIaHCKOT0 BOCTIMTAHUSL:

IPEACTABIICHUS] O COLMAJBHBIX HOPMAaxX M NPABUJIAX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE, KOMMYHUKATUBHOI KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM, y4yeOHOMCCIIEOBATENbCKOM, TBOPYECKOM W  JIPYrux BHJAX
JEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW IEATENBHOCTH IMPHU
BBINIOJIHEHUN YYEOHBIX, IMO3HABATENbHBIX 3a/1a4, BBINOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4E€OHBIX  TPOEKTOB,  CTPEMJIEHUS K
B3aMMOIOHMMAHHIO U B3aMMOIIOMOIIH B MPOLIECCE ATON yueOHOM IEATEbHOCTH,
TOTOBHOCTH OILICHMBAaTh CBOE TOBEAEHHWE W IOCTYNKH CBOUX TOBAPUIIEH C
ITO3UIIMY HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUS IMOCIEIACTBUN
ITOCTYTIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE U XUMHYECKON PEAKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABJISIOIIME
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUpPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA IMPUPOJABI, B3aMMOCBS3SIX YEJIOBEKa C
MPUPOJHON CPENION, O POJIM XMMHUHU B TTIOZHAHUH 3TUX 3aKOHOMEPHOCTEN;

NIO3HABATEIbHBIE MOTUBBI, HAIPABJICHHBIE HA MTOJYYE€HHUE HOBBIX 3HAHUI 110
XUMHUH, HEOOXOAUMBIC JJIsI OOBICHEHUS HAOJIIOAAaEMbIX MPOLIECCOB U SBJICHUH,
N03HABATENIbHON, NH(MOPMAIIMOHHOW M YUTATENbCKON KYJIbTYpbI, B TOM YHUCIE
HABBIKOB CaMOCTOSATENIBHON paboThl ¢ Yy4eOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATYpPOM, TOCTYNMHBIMU TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO M TMO3HAHUIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTh M
CIOCOOHOCTHh K €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
NEeSATEIBHOCTH, K OCO3HAHHOMY BbIOOPY HAMPABIEHHOCTH U YPOBHSI 00yUYEHUS B
JIaIbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHHME LIEHHOCTH >XU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKU Ha 3[0POBBbIN 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUI U
HENpUATHE BpEAHbIX NPUBBIYEK (YIOTPEOJIEHUS aJKOIojs, HAPKOTHKOB,



KypeHHUsI ), HEOOXOAUMOCTH COOIOACHHMSI ITPaBUII O€30MMaCHOCTH IPU 00paIlleHuu
C XUMHUYECKUMHU BEIIECTBAMHU B OBITY U PEabHOM KU3HU;

5) Tpy10BOr0 BOCHIUTAHMSA:

MHTEPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil M TpyAa pa3IudHOro
poJia, yBaXKE€HUE K TPYNly U pe3yJbTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM M0 XMMHH, OCO3HAHHBIA BHIOOD
WHJIVBUYyAIbHOM TPAeKTOPUM NPOJOJDKEHHS O0pa3oBaHHs C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCHEemHOW MPO(PECCHOHATLHON NEITEIHbHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IK0JI0rHYeCcKOro BOCIIUTAHNS

AKOJIOTMYECKU LENECO00pa3HOE OTHOILIEHUWE K MPHUPOAE KaK HMCTOUYHHKY
KU3HU Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOTrO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIOJICHUS
mpaBuJl OE30MACHOTO TMOBEACHUSI NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYaLMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, IJI5
pelIeHns 3aj1ad, CBSI3aHHBIX C OKPYKAOUIEH MPUPOJHOU CpEeNou, s
MOBBIIICHHUSI YPOBHS HKOJOTMYECKOM KYJIBTYpbl, OCO3HAaHUS TIJ00aIbHOTO
XapakTepa 3KOJIOTMYECKUX MPOoOJIeM U yTeW UX pEelIEHUs MOCPEICTBOM METOIOB
XUMHUH, SKOJOTMYECKOIO MBIIIJIEHUSI, YMEHUS pPYKOBOJCTBOBAaTHCS UM B
IT03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJILHOM ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYMMBIC IS
dbopMupoBaHUsS MHPOBO33pPEHUsI OOIICHAyYHbIE TOHATUS (3aKOH, Teopusl,
MPUHIUI, TUI0TE3a, (AKT, CUCTEMA, TPOLIECC, SKCIEPUMEHT U JPYTOE. ), KOTOPbIE
HCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpEAMETaX U MO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHHUE O LIEJIOCTHOM
HAay4YHOM  KapTUHE MHpA, U  yHHUBEpPCAJIbHbIE  ydeOHbIE  JEUCTBUS
(mo3HaBaTeNbHEIE, KOMMYHUKAaTHBHBIE, pEryJsiTUBHBIE), KOTOpbIE
obecnieunBalOT  (GOpPMUPOBAHUE  TOTOBHOCTU K  CAMOCTOSITEIILHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHUIO yY€OHOU 1€ATETbHOCTH.

Ilo3naBaTe/IbHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

ba3oBble jjornueckue 1efcTBUA:

YMEHUSI HCIMOJIb30BATh MPUEMBI JOTMYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUI: PACKPBIBATh CMbBICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAHABJIUBATH B3aUMOCBS3b C IPYTUMHU MOHATUSIMHU ), UCIOJIb30BATh
HNOHATHS JJI1 O0BSICHEHUS OT/ACIIbHBIX (PAKTOB U SABJIICHUM, BHIOUPATh OCHOBAHUS
U KpUTEPUU 17151 KIacCU(PUKALIMM XUMUYECKUX BEILIECTB U XUMUYECKUX PEAKIIHM,
yCTaHABIMBATh MPUYUHHO-CIIC/ICTBEHHbIE CBSI3M MEXKIY OOBEKTaMHU HU3y4YCHUS,
CTPOUTH JIOTUYECKHE pacCyXJeHus (MHAYKTUBHBIC, JEAYKTHUBHBIE, IO
aHaJIOTUM), IeJaTh BBIBOJIBI M 3aKJIFOUEHUS;

yMEHUE NPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (IPEIMETHbIE U
METaIpeMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbI€ B
XUMUH, MpeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XHMHHU MOJEIIbHbIC
IPEICTaBIICHUS — XUMUYECKUM 3HAK (CUMBOJI AJIEMEHTA), XUMUYECKasi popMmyna
U YpaBHEHUE XUMHUYECKOM pEaKIMH — MPHU PEIIeHUH Yy4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJIEIbHBIX MPEICTABICHUHN BBISIBIATH U XapaKTEPHU30BaTh
CYLIECTBEHHbIE IMPU3HAKM H3Yy4a€MbIX OOBEKTOB — XMMMUYECKHUX BEIIECTB U



XUMUYECKUX PEAKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NPHYUHHO-
CJIEICTBEHHBIE CBSI3U U IPOTUBOPEYUHS B H3y4aE€MbIX MPOLECCAX U SABICHUSIX.

Bba3oBble uccienoBarenbckue 1eiiCTBUSA:

YMEHHUE HCI0JIb30BaTh IMOCTABJIEHHBIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4eCTBE OCHOBBI i1 (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpEeTEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMH U MPOBEICHUIO
YUYEHUYECKUX DSKCIIEPUMEHTOB, yMEHHE HaOMI0AaTh 3a XOJOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ysbTat, GopMyIupoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUS, COCTABIISTH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ uHpopmanueii:

YMEHUE BBIOMPATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH MH(GOPMALMIO
Pa3IMYHBIX BUIOB U (hOPM IIPEICTABIICHHUS, IOTYyYaEMYIO U3 PA3HBIX HCTOYHUKOB
(HayyHO-TIONYJISIpHAs JIMTEpAaTypa XHUMHUYECKOTO COAEpPKaHUsA, CIPABOYHBIC
nocoOus, pecypcsl MHTEepHETa), KPUTUUECKU OLIEHUBATh NMPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO0 HUHPOPMAIIHUIO;

YMEHUE NPUMEHSATh Pa3IMyHble METO/bI U 3aIPOCHI IPHU MTOUCKE U 0TOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsl BBIOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OTIbITA
B 00JIACTH MCIMOJIb30BaHHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpOW AaKTUBHOTO HCIIOJIb30BAHUSA PpA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSTEIbHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpEACTaBICHUS
MH(pOpMaMU U WUIIOCTPUPOBATH pPELIAEMBbIE 3aJa4l HECJIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE UCIONb30BaTh W aHAIM3UPOBATH B Mpolecce y4yeOHOH U
MCCJIEI0BATENbCKOM IESITEIbBHOCTU MH(DPOPMALIUIO O BIMSIHUU TPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBAa M TPAHCIOPTA HA COCTOSTHUE OKPYXAIOLIEH MPUPOIHOM
Cpelbl.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

YMEHHS 3aJaBaTh BOIPOCHI (B XoJ€ Auanora W (Wiu) IUCKYCCUHU) MO
CYLIECTBY 00CyKnaeMoil TeMbl, (OpPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCUTEJILHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSI MPEJCTaBIATh MOJYYEHHBIE PpE3yJbTaTbl IO3HABATEILHON
NESATEIbHOCTY B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeNaTh MPE3eHTALNI0
PE3ybTATOB BBITOJIHEHUS] XUMUYECKOT0 SKCIIEpUMEHTa (J1Ta0OpaTOPHOrO OMBITA,
nabopatopHoil pabOThl MO KCCJIEAOBAaHUIO CBOMCTB BEIIECTB, Yy4e€OHOTO
IPOEKTA);

YMEHHUSI y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENIbHOM W  HCCIEJOBATENbCKOM  JESTENbHOCTH MPU  PELICHUU
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unui (00CyxJ1eHns,, 0OMEH MHEHHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHALIHS
COBMECTHBIX [JICMCTBUM, ONPEIECIICHUE KPUTEPUEB IO OIECHKE KadyecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PeryisiTuBHbIE YHMBepPCcaJbHbIe Y4eOHbIe NeiCTBUSA:

YMEHHUE CaMOCTOSITENbHO ONPEAENSITh eI ACSTENbHOCTH, INIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BEIOUpATh Hanbosiee 3PHEeKTUBHBIE CIOCOOBI PEIICHUs YYEOHBIX
U TIO3HABATEJIbHBIX 33J]a4, CAMOCTOSITEJIBLHO COCTaBIIATh WIIM KOPPEKTUPOBATH
NPEIJIOKEHHBIM aJITOPUTM JEUCTBUUW NPHU BBINOJHEHUN 33JaHUN C YYETOM
[OJyYEHUS] HOBBIX 3HAaHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLUSIX,



OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yibTaTa 3asBJICHHON LIETIU, YMEHHE
MCIIOJIB30BATh M aHAJM3UPOBATH KOHTEKCTHI, TPEIJIaraéMble B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 0053aTEIHHOTO
COJIep’KaHus, YCTAaHOBJICHHOTO JaHHOM (eaepaibHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYarOIIMMHUCS HAay4YHbIE 3HAHMS, YMEHUS U CIIOCOOBI
NEUCTBUM, creurupuyeckue JUisi TpeAMETHOM 001acTu «XUMHS», BUIBI
NEATENbHOCTH 1O TOJYYEHHIO HOBOIO 3HAaHWs, €ro HHTEpIpEeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYCOHBIX U HOBBIX CUTYAIIHSIX.

K konmy oOydenus B 8 kijacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM

YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHI: aTOM, MOJIEKYyJa,
XUMHUYECKUU 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL ATOMHAS
Y MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBasg J0JII XMMHUYECKOrO 3JEMEHTa B COCAMHEHHH, MOJSPHBIN
00BEM, OKCH[, KHCIOTa, OCHOBAHUE, COJIb, JEKTPOOTPULATEIBHOCTD,
CTENEHb OKHUCJICHMS, XUMUYECKas peakuus, KiacCu(uKanuus peaKuui:
pEaKlMM COCIUHEHUs, PEaKLUHUH Ppa3JIoKEHUs, PEaKUUu 3aMellCHHS,
peakuuu 0OMeHa, 3K30- U 3HJA0TEPMUUECKUE PEAKIIUH, TETUTOBOM 3P (HEeKT
peakluu, SAPO aToMma, IEKTPOHHBIN €O aToma, aTOMHas OpOUTalb,
paauyc aroMa, XUMHUYecKas CBS3b, IMOJSpHAsT W  HENOJSPHAs
KOBAJICHTHAasA CBSI3b, MOHHAsA CBS3b, MOH, KATHOH, aHWUOH, pPacTBOD,
MaccoBas J10Js BellecTBa (MPOLEHTHAas: KOHUEHTpPAaIHs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATUH H
MPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUI;

e HCMOJb30BATh XUMHUYECKYI) CHUMBOJMKY [JIsl COCTaBiieHUs (HOpMys
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIIUIA;

e ONpPEAEATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX,
CTENEHb OKHUCIIEHHS DJIEMEHTOB B  OWHApHBIX COEIMHEHMSX,
MPUHAAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COECIUHEHUHN IO
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT M WOHHAs) B
HEOPTraHWYECKUX COECIMHEHUSIX;

e packpbiBaTh cMbIch [lepuommueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh NOHMMAaHUE MEPUOAUYECKON 3aBUCHUMOCTU CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT UX MojoXeHus B [lepuonnueckoit cucreme,
3aKOHOB COXPAHEHHUsl MacChl BEUIECTB, MMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUs, 3aKOHa ABOrajpo;

e OIKCBHIBATHh U XapakTepuszoBaTh TadnuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHYECKUX JJIEMEHTOB: pa3nyaTh T[OHATUS «rJaBHas
noarpynna (A-rpynmna)» u «nodounas noarpynmna (b-rpymnmna)y, masnsie
1 OoJIbIIIME MEePUO/Ibl, COOTHOCUTh 0003HAUYEHMS, KOTOPhIE UMEIOTCS B
tabiune «llepuoguyeckas cucrema xumudeckux sjemeHToB I, U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sapa, oOIllee YHucio
AJNIEKTPOHOB U pacHpeIeICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

e KJacCU(pUUUPOBATH  XMUMHYECKHUE  JJIEMEHThl,  HEOPraHUYECKHE
BEIIECTBA, XUMUYECKUE pEaKIMH (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PeKTy);



K

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XUMUIECKAE CBOMCTBA BEIECTB
pa3IMYHBIX  KJACCOB,  MOATBEpXJas  ONUCAHWE  MOpUMEpPaMu
MOJICKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIMINX XUMHUECCKUX PEAKIIHIA,
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTHM OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBPAILCHUN B pa3IUYHBIX YCIOBUSX;

BBIYUCIISAITH OTHOCHUTENIBHYI0 MOJEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEILIECTB, MAacCCOBYIO JOJI0 XHUMHYECKOTrO 3JIEMEHTa 1o (opMmyiie
COCIMHEHHs, MAacCOBYIO [IOJII0 BEIIECTBA B pPacTBOpPE, NPOBOIUTH
Pacy€Thl IO YPABHEHUIO XUMHUYECKOM PEaKIIN;

MPUMEHATh OCHOBHBIEC ONEpaIlUd MBICIUTEIBHON JEATeIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, O0000IIeHHEe, CHCTEMaTU3alHIO,
KJIacCU(UKAIIUIO, BBISIBIICHUE MPUYMHHO-CJICJACTBEHHBIX CBSI3eU — IS
M3YUYCHHS] CBOMCTB BEIIECTB U XMUMHUYECKHX DPEaKIHMi, €CTeCTBEHHO-
Hay4YHblE  METOAbl  TO3HAHWS —  HAOJIOJCHUE, HU3MEpEHUe,
MOJICTTUPOBAHUE, SKCIEPUMEHT (pPeasbHbIN U MBICIICHHBIN);

CIEIOBATh TMpABWJIAM  IOJB30BAHUS XHUMHUYECKOM MOCYIOW U
71a00paTOpHBIM 00OpPYJOBAaHUEM, a TaKkXKe IpaBWiaM oOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH 1O BBINOJTHEHUIO
Ja00pATOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHUIO M COOUpaHUIO
razo00pa3HbIX BEIIECTB (BOAOPOJAa M KHUCJIOpPOJAa), MPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MACCOBOM JJOJIEN pACTBOPEHHOTO BEILIECTBA,
IJJAHUPOBATh W TMPOBOJWTh XHUMHYECKHE OKCIEPUMEHTHI  TI0
pacno3HaBaHMIO PACTBOPOB MIEIOYEH UM  KHCIOT C IOMOIIBIO
WHJUKATOPOB (JaKMYyC, (eHON(PTAICUH, METUIIOPAHK U IPYTHE).

KOHIly oOyueHus B 9 KJiacce NMpeAMETHbIE pe3yJbTaTbl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTD y 00yJAIOIIMXCS YMCHHIL:

PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHH: XHUMUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTMOH, aHWOH, NPOCTOE BEIIECTBO,
CJI0KHOE BEILIECTBO, BAJICHTHOCTD, DJIEKTPOOTPULATEIBHOCTD, CTEIIEHb
OKHUCJIEHUS, XUMUYECKasl pEaKIIMsl, XUMUYECKasl CBA3b, TEMIIOBOM d(PPeKT
peakluMu, MOJIb, MOJIAPHBII  00BEM, pPACTBOp, BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT NUCCOLMALMSA, PEaKLIUM HOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKHUCJICHHE U  BOCCTAHOBIJICHUE,
aloTponus, aM(pOTEPHOCTh, XMMUYECKas CBA3b (KOBaJIEHTHAs!, HIOHHAS,
METa/NInYecKasi), KpUCTaJUIMYecKas peueTka, KOppo3us METauioB,
CIIaBbl, CKOPOCTb XMMHMYECKOM pPEaKLUH, IPEAeIbHO HOIyCTUMAs
koHneHntpanus [IJIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IIOHATHH U
IIPUMEHSATh 3TU MOHATUS MPU OMMUCAHUU BEUIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XHMMHUYECKYIO CHUMBOJIMKY JJIi COCTaBJICHHS (opmyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

OIPEAEIATh BAJICHTHOCTD U CTENIEHb OKUCIICHUSI XUMUYECKUX DIIEMEHTOB
B COCAUHEHMSAX Pa3JIMYHOIO COCTaBa, IPUHAJIEKHOCTH BEILIECTB K
onpeneneéHHOMY KJIacCy COeQUHEHUM 1o (opmysiaM, BUJ XUMHYECKOU
CBA3M (KOBaJIGHTHAsi, WMOHHAs, MeETaJuIMyecKas) B HEOPraHUYeCKHX
COEIMHEHMUSIX, 3aps]] MOHA 110 XUMHUYECKOU (popmyIie, XapaKkTep Cpeibl B
BOJIHBIX pacTBOpax HEOPraHUYECKUX COCUHECHUMN, THUII
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;



packpeiBath cMmbich [lepuogmueckoro 3akona [[. M. Menneneera u
JIEMOHCTPUPOBATh €r0 TOHMMAaHHE: OMHCHIBATh W XapaKTEepPU30BaTh
Tabnmuanyto Gopmy [lepuonnueckoit CHCTEMbl XUMUYECKUX IEMEHTOB:
pasnuyaTh MOHATHS «TJIaBHas moarpynmna (A-rpymnma)» u «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIHE MEPUOMIBI, COOTHOCHUTH
0003HauUEHHUsA, KOTOPhIE HWMEIOTCS B TMEPUOJWYECKON Tabmuie, ¢
YUCJIOBBIMHA ~ XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMHYECKHUX
AJEMEHTOB (COCTaB M 3apsl sApa, OOINee YUCIO BJIECKTPOHOB U
pacrpeneseHue UX M0 JJIEKTPOHHBIM CJI0SIM), OOBSICHSATH OO0IIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB DJIECMEHTOB U MIX COSAMHEHUN B
MpeIeiax MaJibIX MEPUOA0B U TIABHBIX MOATPYII ¢ YIETOM CTPOSHUS UX
aTOMOB,;

KIacCU(PUIIMPOBATh ~ XUMHYECKHE  DJIIEMEHTBI,  HEOPTaHHUYECKHE
BEIIIECTBA, XUMUYECKHUE PEAKITUH (TI0 YUCITy ¥ COCTaBy YYaCTBYIOIIUX B
peaKIMy BEIIECTB, M0 TEIIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTEIICHEH
OKHUCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKUE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CIIOKHBIX BEIIECTB, IOATBEpPIKIasi OIMCAHUC
MpUMEPaMH MOJICKYJIIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYFOIIMX
XUMHAYECKUX PEAKLINN;

COCTABJISITh YPaBHEHUS DJEKTPOJUTHYECKON JHUCCOIMAIMNA KHUCTIOT,
LIEJI0YEeW W COJIEW, TOJIHBIE W COKpAIEHHBIE YPAaBHEHHUS PEaKLIHM
HOHHOTO  OOMEHA, ypaBHEHHUS  pCaKIUW,  IMOATBEPKIAIOIINX
CYIIIECTBOBAHKME TCHETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU Pa3IMIHBIX
KJIACCOB;

PacKpbIBaTh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKITUi
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYCCKUX TPEBPAIICHUN B Pa3TMYHBIX
YCIIOBHSIX;

BBIYMCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJISPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHMHYECKOro »dJeMeHTa Mo Qopmyse
COCIMHCHMS, MAaCCOBYIO [IOJIFO BEIIECTBA B PacTBOpPE, IPOBOIUTH
pacyEThI IO YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coOofaTe TIpaBuUjia  TOJIB30BAHUST XUMHUYECKOM  MOCyAou W
7a00paTopHbIM 00OpYJIOBaHHEM, a TakKe IpaBuUjia oOOpalleHus C
BCIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSAMH II0 BBIMIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYEHHUIO W COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKUCIIOTO rasa);

IPOBOJUTh  PEAKIIMH, TIOJATBEPXKIAIONINE KAYCCTBEHHBIM COCTaB
Pa3TMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPH/I-, OPOMH/I-
, monu-, kapooHat-, pocdar-, CUIMKaT-, Cyiabdar-, TUIAPOKCU/I-UOHBI,
KaTHOHBI aMMOHHUS U MOHBI M3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTaHUUECKHUX BEIIECTB;

NPUMEHATh OCHOBHBIC OIEPAlldd MBICIIUTECILHON JIEATCITLHOCTH —
aHalM3 W CUHTE3, CpaBHEHUEe, 0000IIeHue, CHUCTEeMaTU3AIHIO,
BBISIBJICHUE TIPUYMHHO-CIICICTBEHHBIX CBSI3CH — JUISA M3YYCHUS CBOWCTB
BCIIECTB M XUMUYCCKHUX pEaKIMi, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJIOJIEHNEe, U3MEpPEHNE, MOJICTUPOBAHNUE, YKCIICPUMEHT
(peanbHbI 1 MBICTIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
HaumenoBanue Kosun4yecTBo 4acoB
Ne DJlIeKTpoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl padoThI padoTbI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumus — BakHas
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubmuorexa [JOK
' U IIPaKTUIECKOM https://m.edsoo.ru/7f41837c
NeATEIIbHOCTH YEIOBEKA
19 BemecTBa 1 xuMuaeckue 15 1 bu6mmoreka [IOK
' peakiuu https://m.edsoo.ru/7f41837c
Uroro no pazaeny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
21 Boznyx. Kucnopoz. 6 bubnuoreka [IOK
' IMousiTre 00 OKCHIAX https://m.edso00.ru/7f41837¢c
29 Bonopon.Ilonstue o 8 1 bu6nmoreka [JOK
' KHCJIOTaxX U COJAX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopsl. 5 1 1 bubnnorexka [JOK
' [TonsiTHEe 00 OCHOBAHUSAX https://m.edso0.ru/7f41837¢
OcHOBHBIE KJIACCHI BuG OK
2.4 HEOpPraHUYECKUX 11 1 1 nosmoreka L1

COeIUHEHUN

https://m.edsoo.ru/7f41837¢c
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Uroro mo pazneny 30

Pasznea 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMeHToB /. U. MenpgesieeBa. CTpoeHue aToMoOB.
XumMnueckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIuu

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
bubmuoreka [JOK

3.1
XHMHIHECKHX STCMCHTOR / https://m.edsoo.ru/7f41837c

. . Menneneena.

Crpoenue aToma

XUMHYECKasl CBS3b.

3. OkucnauTenbHo- 3 1 bubmuorexa [JOK
' BOCCTaHOBUTECIIbHBIC https://m.edsoo.ru/7f41837¢
peakumn
bu6nmoreka [JOK
4
TOTOTI0 pasaery 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c
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9 KVIACC

HaumeHoBanue KosauuecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
NPOorpamMmMsbl padoThbI padoTbI
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
IToBTOpEHUE U
11 yriayOieHue 3HaHu’ c 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeioB https://m.eds00.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa [JOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PEaAKIIHA
DNEeKTPOIUTHYECKAS
13 IUCCOLIMAIIHA. 8 1 1 bu6nmoreka [JOK
' XHUMUUECKUE PEAKIMU B https://m.edso0o0.ru/7f41a636
pacTBopax
Uroro no pazaeny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
OO6mrast XxapakTeprucTruKa
2.1 XI/II\I/:II/IIIGCKII/)IX SHSMGHTOB 4 1 bubmmorexa [JOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnet. ["anorens
OO01mas xapakTepucTHKa
B P P bubmuorexa [JOK
2.2 XUMHUYECKUX DJIEMEHTOB 6
. https://m.edsoo.ru/7f41a636
VIA-rpynmnsl. Cepa u eé
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COCONHCHUA
OO01mmas XxapakTepucTHKa
53 XUMHUYECKUX DJIEMEHTORB . bubmuorexa [JOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO01mmas XxapakTepucTHKa
XUMHUYCCKUX DJICMCHTOB B 6 HOK
noIMoTEKA
2.4 IVA- Y%
P }:HHH riepoaH 8 https://m.edsoo.ru/7f41a636
erMHI/II/I n ux
COCONHCHUA
Uroro no pazneny 25
Pa3gen 3. MeTa/uibl M HX COeTUHEHU S
31 OO01me cBOMCTBa 4 bu6mmoreka [IOK
' METaJIOB https://m.edso00.ru/7f41a636
3.9 Baxkueiinme MeTalIbl U 16 bu6nmoreka [JOK
' WX COEIMHEHUS https://m.edso0o0.ru/7f41a636
Uroro no pazaeny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
41 BemectBa u marepuasi B 3 bu6mmoreka [JOK
' YKU3HU YEJI0BEKA https://m.edso0o.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edso0.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
Ne ni/n Tema ypoka JIeKTPOHHbIe HH(POBLIE 00pa3oBaTeJLHLIE pecypchl
yp KoanuecTBo 4acoB P uupp P pecyp
KouTpoJnHbIe IIpakTHueckue
Bcero P P
padoThI padoThI

IIpenmer xumuu. Pois xumnuu B
1 pedl 1 bubnuoreka ITOK https://m.edsoo.ru/ff0d210c
JKA3HU 4ejioBeka. Tesa U BelmecTsa

ITo € 0 MeTo/1ax I03Ha
2 XH;;;H METOAAX TOSHAHIL B 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d227e

[Tpaktuyeckas padora Ne 1 «IIpaBuna

. - 5
g | PaPOTHI B IADOPATOPHH H TPHEMbI 1 Bu6maorexa LIOK https://m.edsoo.ru/ffod23dc
oOpailieHus ¢ 1abopaTOPHBIM

000pyIOBaHUEM

q .C 0
4 HCTRIE BemeCTBaUH CMECH. LTIOCOD 1 bu6mmoteka I1OK https://m.edsoo.ru/ff0d26ca
paszeneHus cMecei

[TpakTrueckas padota Ne 2
) «Pa3znenenue cmeceli (Ha nmpumepe 1 bubnnorexa LHOK https://m.edsoo.ru/ff0d28c8
OUYMCTKH MOBApEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 bu6muoteka L{OK https://m.edsoo.ru/ff0d2a6c

XHUMHUYECKUE DJIEMEHTBI. 3HAKU
7 1 bubmuoreka [TOK https://m.edsoo.ru/ff0d2be8
(CMMBOJIBI) XUMHYECKHX JICMEHTOB

IIpocThle U CIIOXKHBIE BEIIECTBA 1 bu6mmoteka L{OK https://m.edsoo.ru/ff0d2a6¢c

ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bu6muoteka L{OK https://m.edsoo.ru/ff0d2d50
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3aKOH IOCTOSHCTBA COCTaBa BELIECTB.
Xumnueckas popmyna. BanreHTHOCTD
aTOMOB XMMHMYECKHX JIEMEHTOB

bubmuorexa IIOK https://m.edsoo.ru/ff0d2eae

OTtHOcuTeNbHAs aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca

bubnuoreka IIOK https://m.edsoo.ru/ff0d323c

MaccoBas J0JI XUMHYECKOI'O
9JICMCHTa B COCJMHCHHUHN

bu6mmoteka 1IOK https://m.edsoo.ru/ff0d350c

KonuuectBo BemecTBa. Modb.
MousipHasg macca

bubnuoreka I{OK https://m.edsoo.ru/ff0d5230

dusznyeckre 1 XUMUYECKHE SIBICHUS.
XuMuueckas peaKnus

bubnuoreka [{OK https://m.edsoo.ru/ff0d37fa

IIpu3Haky U ycaoBuUs NPOTEKaHUS
XUMUYECKHUX PEaKLnui

bu6mmoteka 1IOK https://m.edsoo.ru/ff0d3al6

oRr|lORr|MARLRlWOR[NMER|RL R

3aK0H COXpaHEHUsI MaCcChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

bubmuoteka [{OK https://m.edsoo.ru/ff0d3b88

~N e

Bblunciienys Konu4ecTBa, Macchl
BEILECTBA [10 YPABHEHUAM
XUMUYECKHUX PEaKLnn

bubmuoreka [{OK https://m.edsoo.ru/ff0d5708

Knaccugukarus Xxumuueckux
peakuuii (coeMHeHNs, Pa3I0KEeHHUS,
3aMelieHus, 0OMeHa)

bubmuoreka ITOK https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O6o0meHue u
cucTeMaTH3alus 3HaHUH

bubmuoreka ITOK https://m.edsoo.ru/ff0d40c4

Konrponsnas padora Nel o teme
«BemecTBa 1 XUMHUYECKUE PEAKIIUID)

bubmuoreka I{OK https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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Bo3ayx — cmech razos. Cocras

2
1 BOo3ayxa. Kucinopon — aneMeHT u bubnmoreka [{OK https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
9 Du3nyeCcKre 1 XUMAYECKUE CBOMCTBA
9 KHCJIOPO/Jia (peaKIuu OKUCIICHHUS, Bbu6nuoteka LIOK https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
9 Crioco0bI morydeH s KHCI0poa B
3 1a00paTOPUU U TPOMBIIUICHHOCTH. bubnuoreka I{OK https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoii 3QPeKT XMMUIECKOI
2
PCAKIIH, TIOHATHE O Bubnnoreka I{OK https://m.edsoo.ru/ff0d4790
4 TEPMOXUMHUYECKOM ypaBHEHUH, IK30-
U DHJIOTCPMUYICCKUX PEAKITUSIX
5 TonnuBo (He(Th, yroiab U METaH).
5 3arpsi3HEHUE BO3yXa, CIOCOOBI €T0 bubnuoreka I{OK https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
5 [TpakTuyeckas padora Ne 3 o Teme
6 «Ilonyyenue u cobupanue bubnnorexa LHOK https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, H3yYeHHE eTO CBOMCTBY
2 B —
OAOPOAL = SIICMEHT M HIPOCTO® Bubmuorexa [[OK https://m.edsoo.ru/ff0d4ddo
7 BerecTBo. HaxoxkneHnue B mpupoe
2 o i
VISHHACCIHC 1 XHMITICCKHC CEONCTRA Bubmuorexa [{OK https://m.edsoo.ru/ff0d4ddo
8 Bojopona. [IpumeHenue Bogopoia
2
9 [ToHsITHE O KMCHIOTAX M COJSAX but6mmoreka IIOK https://m.edsoo.ru/ff0d50d2
3 CrniocoObl noy4eHus BOAOpoJia B bu6mmoteka L{OK https://m.edsoo.ru/ff0d4dd0
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0 naboparopuu
3 [TpakTrueckas padota Ne 4 o Teme
1 «[Tomyuenue u cobupanue Bo10po/a, bubmmoteka L{OK https://m.edsoo.ru/ff0d4f42
W3yYEHUE ErO CBOMCTB»
3 MoutsipabIii 00bEM ra30B. 3aKOH
P Bu6miorexa LIOK https://m.edsoo.ru/ff0d542e
2 ABoraapo
3 Brrunciaenus o6néMa, KOJIMYECTBA
3 BEILECTBA ra3a 10 €ro U3BECTHOMY bu6nunoreka LIOK https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WJIK 00BEMY
3 Brruucienns 00EMOB Ta30B 10
4 YPaBHEHUIO PEAKLIUHA Ha OCHOBE bubnunoreka L{OK https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIEHUH ra30B
3 DuU3nYECKUEe U XUMUYECKUE CBOMCTBA
bubnuoteka [{OK https://m.edsoo.ru/ff0d587a
5 BOJBI
3 CocraB ocHoBanwuii. [TonsTie 06
bubnuoreka [{OK https://m.edsoo.ru/ff0d59e2
6 MHAMKATOpax
Bopa kak pacTBopuTENb.
3 Haceimennsie 1 HEHACHITIICHHBIE
. = Bubmorexa [IOK https:/m.edsoo.ru/ff0d5h40
7 pactBopbl. MaccoBas 0J1s BEeCTBa
B PacTBOpE
[TpakTrueckast padota Ne 5 o teme
3 «[IpuroToBiieHHE PacTBOPOB C
PHUTOTORICHIE pACTROPOE € Br6moreka IIOK https://m.edsoo.ru/ffodSeba
8 ompeneEHHON MacCCOBOM JTOJICH
PacCTBOPEHHOTO BEIIECTBA»
3 KonTponbras padorta N2 o Teme
P P Bu6miorexa [JOK https://m.edsoo.ru/f0d6342
9 «Kucmnopoa. Bogopon. Boma»



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
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

Oxcuppl: cocTaB, KiIaccupuKarms,
HOMEHKJIaTypa

bubnuorexa ITOK https://m.edsoo.ru/ff0d664e

[

ITony4yeHue u XMUMUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

bubnuoreka ITOK https://m.edsoo.ru/ff0d664e

OcHoBaHus: cOCTaB, Kinaccupuxams,
HOMEHKJIAaTypa

bu6mmoteka IIOK https://m.edsoo.ru/ff0d67ca

[lonyyeHue u XUMHUYECKUE CBOMCTBA
OCHOBaHUH

bubnuoreka ITOK https://m.edsoo.ru/ff0d67ca

KucnoTsr: COCTaB, KJ'IaCCI/I(i)I/IKaI_II/IH,
HOMCHKIJIaTypa

bubnuoreka IIOK https://m.edsoo.ru/ffOdfee2

[ I S I S LS N I \ SR N

[TonydyeHnne 1 XuMHYECKHE CBOMCTBA
KHUCJIOT

bu6mmoteka LIOK https://m.edsoo.ru/ff0dfee2

o b

Conu (cpennue): HOMEHKIATypa,
CIIOCOOBI IMOJIYYCHU A, XUMHUYCCKUC
CBOICTBA

bu6mmoteka 11OK https://m.edsoo.ru/00ad9474

~N A

[Tpaktuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX
COECTUHEHUI)

bubnuoreka [{OK https://m.edsoo.ru/00ad9b7c

I'eneTnueckas CBS3b MEXKIY KIacCaMHU
HEOPraHUYECKUX COCIMHEHUI

bubnuoteka [{OK https://m.edsoo.ru/00ad9a50

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

bubmuoreka [{OK https://m.edsoo.ru/00ad9ch2

ouv|lo ~|ow &

Konrponsnas padora Ne3 o treme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX

bubmuoreka [{OK https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

coequueHui"

[IepBble NOMBITKU KJIACCU(PUKAIUU

5
1 XUMHUYECKHX 3JIeMeHTOB. [ToHsITHE O bubmuoreka ITOK https://m.edsoo.ru/00ad9ffa
IPYIIax CXOIHBIX AJIEMEHTOB
[lepuoauueckuii 3aK0H U
5 [lepuoauueckas cucrema
pHOA bu6mmoteka 1IOK https://m.edsoo.ru/00ada52c
2 XUMHYEeCKHX deMeHToB Jl. U.
Menpeneena
5
3 Ileproapl, rpynbl, HOATPYIIIILI bubnnoreka [{OK https://m.edsoo.ru/00ada52c
5 Ctpoenue atomoB. CocTaB aTOMHBIX
bubnuoreka [{OK https://m.edsoo.ru/00ada342
4 sep. M3oTombl
5 CtpoeHue IeKTPOHHBIX 000JI0UeK
5 aToMOB 2J1eMeHTOB lleproanueckoit bu6nuoteka LIOK https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
5 3JIEMEHTA 0 €T0 MOJIOKECHHUIO B
. bubnuoreka I{OK https://m.edsoo.ru/00ada824
6 Ilepunonnueckoii cucreme /1. U.
Meneneena
3nauenue [leproanueckoro 3akoHa
5 JIsSI pa3BUTHS HAYKH B IPAKTHKA. [].
LD K . pv A bu6nunoteka LIOK https://m.edsoo.ru/00ada96e
7 N. MeHnneneeB — y4€HbIH, IEAAror U
rpakJIaHUH
5 DNEKTPOOTPUIIATEILHOCTh AaTOMOB
pOOTpHLL bubnuoteka [{OK https://m.edsoo.ru/00adaab8
8 XAMHYECKHAX JIEMECHTOB

Honnas xuMudeckast cBsI3b

bubnuotexa [{OK https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

KoBanenTHas IMoJIApHas XUMHYCCKast

9
6
1 bubnnoreka [{OK https://m.edsoo.ru/00adaab8

0 CBSI3b
6 K

OBICHTHAA HenoJApHad 1 bu6nmoteka LIOK https://m.edsoo.ru/00adaab9
1 XUMUYECKast CBS3b
6
5 CreneHb OKUCICHUS 1 bubnuoreka I{OK https://m.edsoo.ru/00adae28
6 0] -

KHCIHTEIRHOBOCCTAHOBHTCIbHAIC 1 bubmuorexa 1OK https://m.edsoo.ru/00adb076
3 peakuuu
6
4 OKHCIIUTEIIH ¥ BOCCTAHOBUTEIIN 1 bubmnorexa 1OK https://m.edsoo.ru/00adb076
5 Kontponbnas paborta Ne4 o teme
5 «Ctpoenue aroma. XUMHUYECKas 1 bu6mumoreka L{OK https://m.edsoo.ru/00adb486

CBS3bY»

6 P i . 0606

SSCPBHBIN YPOK © 111 eane 1 bubnuoreka I{OK https://m.edsoo.ru/00adb33c
6 cHUCTEeMaTH3aIus 3HAaHUH
6 P i . 0606

SSCPBHBIN YPOK © 111 eane 1 bubmuoreka [{OK https://m.edsoo.ru/00ad9ch2
7 cHUCTEeMaTH3aIus 3HAaHUI
6 P i . 06006

CSCPBHBIN YPOI. LDODIUCHAE # 1 Bu6miorexa [JOK https://m.edsoo.ru/f0d61c6
8 CUCTeMAaTH3aIHsI 3HAHHHA

OBHIEE KOJIMYECTBO YACOB I10 68 4

[TPOI'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne i/ Tema ypoka DJ1eKTPOHHBbIE HU(POBBIE 00pa3oBaTebHbIE PeCYPCHI
P KoJunyecTBO 4acoB P bp P Pecyp
B KoHTpoJbHbIE IIpakTHYeckue
cero
padoThI padoThI

[lepuoauueckuii 3aK0OH.

[lepuoauueckas cucrema
1 P 1 bubnuoreka I{OK https://m.edsoo.ru/00adb59e

XUMHYECKHX 31eMeHTOoB /1. H.

MenneneeBa

3aKOHOMepHOCTI/I B

HU3MCHEHUHU CBOMCTB
2 1 bubnuoreka [{OK https://m.edsoo.ru/00adb6b6
XUMHYECKHX DJIEMECHTOB

NEPBBIX TPEX MEPHOJOB

Knaccudukanus u
3 HOMEHKJIAaTypa 1 bu6muoreka L{OK https://m.edsoo.ru/00adb7e2
HEOpPraHMYECKUX BEIIECTB

Bunsl xumMnueckoii cBA3U U
4 THIIBI KPUCTATUTNYECKHUX 1 bubmuoreka L{OK https://m.edsoo.ru/00adbac6
peETOK

KonTponbnas pabota Nel no
teme «IloBTOpeHHEe U

5 yri1yOneHre 3HaHui 1 1
OCHOBHBIX pa3/iesioB Kypca 8
KJaccay

6 Knaccudukanus XuMHuaecKux 1 bu6nunotexa LIOK https://m.edsoo.ru/00adbcb0



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

peaKLuii 10 pa3IudHbIM
IpU3HaAKaM

ITonsiTHE O CKOPOCTH
XUMHUYECKOW PEaKUH.
IIoHsiTHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEAKLMIX

bubnuoreka ITOK https://m.edsoo.ru/00adbe9a

ITonsTHE O XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
BJIMSIIOLLIAE HA CKOPOCTh
XUMHYECKOW PEaKUU U
ITOJIOKEHHE XMMHYSCKOT'0
paBHOBECHS

bu6mmoteka 1IOK https://m.edsoo.ru/00adc28c

OKHUCITUTENBHO-
BOCCTAaHOBHUTEIIBHBIC PEAKIIHU

bubnuoteka IIOK https://m.edsoo.ru/00adcade

10

Teopust 2NEKTPOITUTHYECKON
muccouuanuu. CHUIbHbIE U
cJ1a0ble AIEKTPOJIUTHI

bubnuoreka [{OK https://m.edsoo.ru/00adcd68

11

HonHbIe ypaBHEHUS peakuil

bubnuoteka [{OK https://m.edsoo.ru/00add448

12

XHUMHUYECKHE CBOMCTBA KUCIOT
1 OCHOBaHHUM B CBETE
MpeJICTaBICHHU 00
AIIEKTPOJIUTHYECKON
JTMCCOIAITAHN

bubmuoreka [{OK https://m.edsoo.ru/00add5d8

13

XMMHYECKHE CBOMCTBA COJIEN
B CBETE MpeACTaBICHUN 00
AIIEKTPOJIUTHYECKON

bubmuoreka [TOK https://m.edsoo.ru/00add8b2



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

Jucconruanuun

14

[TonsiTne o ruzponuse conen

bu6numoteka LIOK https://m.edsoo.ru/00add9d4

15

0O0001EeHuEe 1
CHCTEMAaTHU3alNs 3HAHUH

bu6nmoteka IIOK https://m.edsoo.ru/00addd12

16

[IpakTuueckas padora Ne 1.
«Pemenue
9KCTIIEPUMEHTAIBHBIX 33729

bubnuoreka I{OK https://m.edsoo.ru/00addbfa

17

KonTtponpsHas padora Ne2 mo
TeMe «DJIEKTPOIUTHYECKAS
nucconuanus. XuMU4eckue
pEaKLMU B pacTBOPax»

bu6mmoteka 11OK https://m.edsoo.ru/00addecO

18

OO61as xapakTepuCcTHKa
rajoreHoB. XUMHYECKHE
CBOMCTBa Ha IIpUMEPE XJI0pa

bubnuoreka [TOK https://m.edsoo.ru/00addfe2

19

XmopoBogopoa. ComsiHast
KHCJI0Ta, XUMHNYECKHEC
CBOMCTBA, ITOJIy4EHHUE,
IpUMEHEeHHe

bubnuoreka [{OK https://m.edsoo.ru/00ade104

20

[IpakTuueckas padbora Ne 2 o
teme «llomydyeHnue consiHOU
KHUCJIOTBI, U3y4YEHHE €€
CBOMCTB»

bubnuoteka [{OK https://m.edsoo.ru/00ade348

21

Bbrancienus mo ypaBHEHUSM
XUMHYECKHUX PEaKIUi, eCln
OJIMH U3 PEareHTOB JaH B
HU30BITKE

bubnuoteka [{OK https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22

OO01as xapakTepuCTHKA
as1eMeHTOB V|A-Tpymnibl

bubnuoreka [TOK https://m.edsoo.ru/00ade64a

23

ANOTpOINTHBIE MOAU(PHUKALINN
cepbl. Haxoxnenue cepol 1 €€
COEIMHEHUH B IIPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI

bubnuoreka I{OK https://m.edsoo.ru/00ade64a

24

CepoBoaopoj1, CTpOCHHUE,
(1)I/I3I/I‘~I€CKI/IC U XUMHWYCCKHUEC
CBOICTBA

bu6mmoteka IIOK https://m.edsoo.ru/00ade802

25

Oxkcuasl cepbl. CepHas

KHCIIOTa, GU3NIECKUE U
XUMHYECKHE CBOMCTBA,

MIPUMEHEHUE

bu6mmoteka 11OK https://m.edsoo.ru/00adea28

26

XHUMHUYECKUE PEAKIINH,
JIeXKallKue B OCHOBE
IPOMBIIIIEHHOTO CII0c00a
MOJIy4EHUS CEPHON KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE
OKPY’KaIOILEH Cpebl
COCIMHEHUAMU CEPBI

bubnuoreka [{OK https://m.edsoo.ru/00adec8a

27

Brruncienue MaccoBoU 0N
BBIXO0/Ia TPOJIYKTA PEaKLUU

bubnuoteka [{OK https://m.edsoo.ru/00adec8a

28

OO61mas xapakTepuCcTHKa
aneMeHToB VA-rpynimsl. A30T,
pacIpocTpaHEeHHE B IPUPO/IE,
¢u3nueckre 1 XUMHUYECKHE

bubnuoteka [{OK https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

CBOMCTBA

29

AmMMuak, ero pusndeckue u
XHUMHUYECKHE CBOMCTBA,
MOJIYYeHHUE U MPUMEHECHHE

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

30

[Tpaktrueckas padora Ne 3 mo
teMe «llonyyenue ammuaka,
M3yYEHHUE €r0 CBOMCTB»

bu6nmmoteka LIOK https://m.edsoo.ru/00adf180

31

A3OoTHas KHCI0Ta, €&
bu3HYecKrue 1 XUMHUIECCKUE
CBOMCTBA

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

32

Hcnonb3oBaHne HUTPATOB U
COJIE aMMOHUS B KAYECTBE
MUHEPATBHBIX YIOOPEHHIA.
XUMUYECKOE 3arpsi3HEHUE
OKpYKaIOIIEH Cpebl
COEIMHEHUSIMU a30Ta

bubnuoreka ITOK https://m.edsoo.ru/00adf518

33

docdop. Oxeun hochopa (V)
u ¢pocdopHas KUCIoTa,
q)HSI/I‘IGCKI/IC U XUMHWYECKHUE
CBOMCTBA, IOJIy4CHUE

bubnuoteka [{OK https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue GocdaTos B
Ka4eCcTBE MHHEPAIBHBIX
ynoOpeHuii. 3arpsi3HeHNe
NpUPOIHOI cpeabl hochaTamu

bubnuotexa [{OK https://m.edsoo.ru/00adfc20

35

VYrnepon, pacnpocTpaHEHUE B
npupoje, Gpu3ndecKue u

bubnuoteka [{OK https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

XUMHUYECKUE CBOUCTBA

36

Oxcuipl yraepona, ux
bu3HYECKUE U XUMUIECKHE
CBOMCTBA. DKOJIOTUYECKHUE
poOJIEMBbI, CBSI3aHHbBIE C
okcuoM yriepoaa (1V)

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

37

VYroapHasg KUcIoTa U €€ coJin

bu6mmoteka LIOK https://m.edsoo.ru/00ae006c

38

[TpakTiueckast pabota Ne 4 o
teme "llonyuenue
YTJIEKHUCIIOTO rasa.
KauectBenHnas peakuus Ha
KapOoHaT-roH"

bubnuoreka I{OK https://m.edsoo.ru/00ae027e

39

[IepBoHavanbHbIe MOHATHS 00
OpPTraHWYECKHUX BEIECTBAX KaK
0 COeIMHEHUSIX yriepoaa

bubnuoteka [{OK https://m.edsoo.ru/00ae054e

40

erMHI/Iﬁ H €0 COCINHCHUA

bubmuoreka [{OK https://m.edsoo.ru/00ae080a

41

[IpakTuueckas pabora Ne 5.
Pemenune sxciepuMeHTAIBHBIX
3a7a4 no TeMe «BakHeime
HEMETAJIJIBI U UX COEAUHEHMS

bubnuoreka ITOK https://m.edsoo.ru/00ae0bf2

42

KonTponbnas padorta Ne3 no
TeMe «Baxxneimue
HEMETAIBI U UX COEAUHEHUS

bubnuoreka I{OK https://m.edsoo.ru/00ae0el8

43

OO6mas xapakTepuCTHKa
XUMHNYECKHUX DJIEMECHTOB —
MeTauioB. MeTayuindeckas

bubnuoteka [{OK https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

CBSI3b M METaJNINYECKas
KpUCTAJUIMYECKas PEIIETKA.
duznyeckre CBOMCTBA
METAJI0B

44

XUMHYECKHE CBOMCTBA
METaJIJIOB.
DIJIEKTPOXUMUYECKUH Psif
HaIpsHKEHUH METaIOB

bu6mmoteka 11OK https://m.edsoo.ru/00ae1156

45

O61mme crnocoObl MOTyYeHHS
MeTaioB. CIIIaBEI.
BbruuciieHus mo ypaBHEHUSIM
XUMHUYECKHX PEAKIIMH, €CIIn
OJIMH U3 PEarcHTOB COJCPIKHUT
PUMECH

bubnuoreka I{OK https://m.edsoo.ru/00ael1156

46

ITonsTHE O KOppO3UU
METaJUIOB

bubmuoreka I{OK https://m.edsoo.ru/00ael1278

47

[IlenouHble METATIIBI

bubnuoreka [{OK https://m.edsoo.ru/00ael4b2

48

OKCI/II[I)I N TUAPOKCUABI
HaTpuA 1 KaJiud

bubnuoreka [{OK https://m.edsoo.ru/00ael4b2

49

[Ienouno3eMeIbHbBIE METAILIBI
— KaJIbIUUA Y MarHui

bubmuoreka I{OK https://m.edsoo.ru/00ael15e8

50

Baxueiinme coequHeHUA
KaJIbIUS

bubnuoreka I{OK https://m.edsoo.ru/00ael15e8

51

0O00011eHne n
cUCTeMaTHu3anus 3HaHUHU

52

JKECTKOCTH BOABI U CITOCOOBI

bubnuoteka [{OK https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

€€ yCTpaHEeHHUs

53

[TpakTrueckas padora Ne 6 mo
teme "JKECTKOCTh BOJIBI U
METO/Ibl €€ ycTpaHeHUs "

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

54

AmoMuHUNR

bu6nmoteka LIOK https://m.edsoo.ru/00aelc64

55

AmMdoTepHbIe CBOMCTBA
OKCHJIa ¥ THIPOKCHIA

bubnuoreka ITOK https://m.edsoo.ru/00aelc64

56

Kemeso

bu6mmoteka 11OK https://m.edsoo.ru/00ae1d86

57

OKcuibl, THIPOKCUIBI U COJTH
xenesa (1) u xemesa (1)

bu6mmoteka 1IOK https://m.edsoo.ru/00ae35e6

58

O06o061IEHNE U
CHCTEMAaTU3aLMA 3HAHUI

59

[TpakTuyeckas padora Ne 7.
Pelenune sxcriepuMeHTANbHBIX
3a7a4 no TeMe «BakHeme
METaJIbl U UX COCIMHCHHS)

bubnuoreka I{OK https://m.edsoo.ru/00ae3de8

60

Brruncnenus no ypaBHEHUSAM
XUMHUYECKHUX PEAKLHH, ECIIN
OJIMH U3 PEareHTOB JaH B
U30BITKE WU COACPIKUT
npumecu. Berancienns
MAacCOBOH JOJIM BBIXOa
MIPOJIYKTa PEAKIINH

bubmuoreka I{OK https://m.edsoo.ru/00ael1750

61

O060061EHNE U
cUcTeMaTHu3anus 3HaHUN

62

KonrponsHas padora Ne4 o



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

TeMe «Baxuenmme MeTanibl U
UX COCIUHEHUI

BemecrBa u marepuainsl B

63 | MOBCEIHEBHOM KU3HU 1 bubmuoreka IIOK https://m.edsoo.ru/00ae3f50
YelloBeKa
X

64 I/IMI/I‘ICCKOCUSan ASHerme 1 bubnnoreka IHOK https://m.edsoo.ru/00ae4270
OKPYXKAIOIICH CpeIbl
P

65 OJ1b XTIMUH B PEHICHHHT 1 bubnuoreka I{OK https://m.edsoo.ru/00ae4270
9KOJIOTHYECKHX POOIeM
PesepBHblii ypok. O600111eHNE

66 N 1 bu6nmoteka IIOK https://m.edsoo.ru/00ae0d0a
U CUCTEMAaTHU3aIUs 3HAHHM
PesepBubliil ypok. O60611eHIE

67 . 1 bubnnoreka IHOK https://m.edsoo.ru/00adb33c
U cucreMatrusalus 3HaHUN
Peseprubiil ypok. O60611eHIE

68 . 1 bubnnoreka I{OK https://m.edsoo.ru/00ad9ch2
n cucreMarunl3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB 68 .

I10 ITPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBo «IIpocBemienue»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO

((H?)I[&TCJ'II)CTBO «HpOCBGHIGHI/IC»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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