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MNOACHUTEJBHASA 3AIINCKA

AnanTapoBaHHasi padoyasi MporpaMMa pacCuuTaHa Ha OOYYaIOIIUXCS C 3aJEPKKOU
ncuxuueckoro pazputus (3[1P), Haxoasmmxcs Ha COBMECTHOM O0y4eHHUH B KJlacce.

OOyvaromuecs ¢ 3aJ€pKKOM TCHUXMYECKOTO pa3BUTHUS MOJYy4alOT OOpa3oBaHHE,
COOTBETCTBYIOIIIEE TI0 HTOTOBBIM JIOCTHKCHHMSIM K MOMEHTY 3aBEpIICHHS OOy4YeHHS,
IUTAHUPYEMBIM pe3yjibTaTaM OCHOBHOIO 001ero oOpa3oBaHUs HOPMATHBHO Pa3BUBAIOIIUXCS
CBEPCTHHKOB, U B T€ K€ CPOKH 00yueHus (5-9 Kinacchl) MpU CO3/IaHUU YCIIOBUH, YUUTHIBAIOIIHX
UX 0COOBIe 00pa3oBaTEIIbHBIC TOTPEOHOCTH.

[Tpu orbope conepkaHusi MaTepuana, METoJI0B U GopM pabOThl HA YPOKE YUUTHIBAIOTCS
cieayroume 0co00eHHOCTH NMo3HaBaTebHoi cdepsbl aereit ¢ OB3:

1). Henmocrarounass mno3HaBaTenbHas AaKTHBHOCTb, KOTOpas B COYETaHWU C OBICTpOI
YTOMJISIEMOCTBIO U HCTOIIAEMOCTBIO MOXET CEPhe3HO TOPMO3UTh UX OOydeHHE M pa3BHUTHE.
BeicTpo HacTynaromee yromiieHue IPUBOIUT K MOTEepe paboTOCOCOOHOCTH, BCIEJCTBUE YETO Y
00y4aromuxcsi BO3HUKAIOT 3aTPyIHEHUS] B YCBOCHUU YyUeOHOI0 MaTepHasa: OHU HE YAECPKUBAIOT
B IAMATH YCIIOBUS 3aJayd, MPOAMKTOBAHHOE IIPEIJIOKEHUE, 3a0bIBAIOT CJIOBA; JIONYCKAIOT
MHOTOUYHCJICHHbIE OIIMOKM B MUCHMEHHBIX paboTax; HEPEAKO BMECTO PEIICHHUs 3a/Jayd MPOCTO
MEXaHUYECKH MaHUMYIHPYIOT HU(PaMU; OKa3bIBAIOTCS HECIIOCOOHBIMH OLEHHUTH PE3YJIbTaThl
CBOMX JICHCTBHIA; UX MPEACTaBICHUS 00 OKPYKAIOIIEM MUPE HEJOCTATOUHO IIUPOKH.

2). V nerell ¢ 3a1€pKKOM ICUXUYECKOTO PAa3BUTHUS BBISBICHBI 3aTPYAHEHUS IIPHU BBINOJIHEHUU
3aJjaHUl, CBS3aHHBIX CO 3PUTEIBHBIM BOCHpHATHEM Marepuana. HaOmromaroTcss HEIOCTaTKu
aHaJIKM3a IpU BBHIIOJHEHUM 33JaHUl B YCJIOBHUSX IOBBIIIEHHONM CKOPOCTU BOCIPHUATHS
MaTepuana.

3). Hetu ¢ 3I[1P He MOTYyT COCpEenOTOYNTHCA HA 3aJlaHUM, HE YMEIOT MOJAYUHSITH CBOU JCHCTBUS
paBUJiaM, COJEpPKallMM HECKOJIbKO YCIOBHHM. Y MHOTUX M3 HUX Mpeo0afaioT HUrpOBbIE
MOTHUBBL. OTMEUaeTCs, YTO MHOI/IA TaKue JE€TU aKTUBHO pabOTalOT B KJIACCE U BBINOJIHSIOT
3aJjaHUsl BMECTE€ CO BCEMHM OOYYaIOIIMMHUCS, HO CKOPO YCTAalOT, HAYMHAIOT OTBJIEKAThCH,
NepecTaloT BOCHPUHMMATh Y4e€OHBIM Marepuall, B pe3ysibTaTeé 4ero B 3HAHUAX 00pa3yroTcs
3HAYUTENbHBIE TPOOEIHI.

[Ipu peanuzauuu y4yeOHON mporpammbl oOHIMI 00BEM coaep:KaHUs OOy4YeHHS 110
npeamery aerei ¢ 3IIP coxpaHsiercs, HO MMeeT KOPPEKIHMOHHYI0 HANPABJICHHOCTH H
NnpeaycMaTpUBaeT OPraHU3aluI0 HHAUBHUYAIbHOI MOMOIIH.

Jist  1OCTHKeHUsI TMOJIOKMTEJBHOro pesyabrata B o0ydenum paereid ¢ 3IIP
HCNOJIB3YIOTCS CJIeAyolHe NpHéMbl, CPeACTBA U MeToAbl 00y4YeHHsl, COOTBETCTBYIOLIHE
0COOCHHOCTSIM Pa3BUTHS JeTell U HMEKIIe KOPPEKIMOHHYI0O HANIPABJICHHOCTD:

1). Otbop coxepkanust OOy4YeHHs, a TakKe TMPEANOUYTUTEIBHBIX BHUIOB JEATEILHOCTH
IIPOBOAMTCA C YYE€TOM ONTHMM3ALMK YCIOBUM Ui pealu3aluy MOTEHIUAIbHBIX BO3MOXHOCTEN
JeTe ¢ 3a7epKKOoi MCUXU4ecKoro pa3BuTus. B mpouecc oOyueHus: BKIIIOYAIOTCS 3aJaHUS Ha
pasBUTHE BOCIPUATHUS, AaHATU3UPYIOIIETO HAOMIOIEHUS, MBICIUTENbHBIX ONepanuil (aHaniu3a u
CUHTE3a, TPYNIIUPOBKH U KJIaCCU(PUKALIUU, CHCTEMAaTU3alluN ), TIEHCTBUI U YMEHUIA.

2). Cucrematudeckoe BbISIBIIEHHE MPOOEIOB B 3HAHUAX U UX BOCHOJHEHHE (0OBSICHEHHE 3aHOBO
y4ueOHOro MaTepHana, UCIoIb30BaHUE JOTOTHUTEIbHBIX YIIPa)KHEHUHN U 331aHU );

3). YacTo MCMONB3YIOTCS HarjsAHble JUIAKTHYECKUE MOCOOMs M pa3HOOOpa3Hble KapTOUKH,
nomoraromue pedeHKy COCpellOTOYMTHCSI Ha OCHOBHOM MaTepHalle ypoka M OCBOOOKIarolue
€ro ot paboThl, HE UMEIOLIEH MPSAMOro OTHOIICHUS K M3y4aeMOW TeMe; MPUMEHSIOTCS YeTKHe
CXEeMbl U TaONMIbl, TPUOIMKEHHbIE K JKU3HH, PEATHCTUYECKUE WIUIIOCTPAIH, PAalUOHAIBHO
orpenensercss 00beM MPUMEHEHUs HArJISTHBIX CPEJCTB.

4).Yto0b1 m30exaTh OBICTPOTO YTOMJICHHUS, THUIUYHOTO JJIS OOYYaIOIIUXCA C 3aJePKKOU
NICUXUUYECKOTO Pa3BUTUS, UCIIOIB3YETCS NEPEKIIIOUEHUE YUEHUKOB C OJJHOTO BU/A IEATEIbHOCTH
Ha apyroi. B oOyuenun nererr ¢ 3IIP wm3beraercss meperpyKeHHOCTh,  KOTOpash CHUIKAET



KayecTBO BOCIPHUATHS MaTepuana U MPUBOAUT K OBICTPOMY YTOMIICHHUIO U SMOIIMOHAJIHLHOMY
MPECHIIICHUIO IITKOJIHHUKOB.
5).PazButuio mo3HaBaTENbHONW AKTHUBHOCTU YYAIllUXCS, MPOSBICHUIO 3aUHTEPECOBAHHOCTH B
MPUOOPETEHUH 3HAHUI CIIOCOOCTBYIOT TUAAKTUYCCKHIE UTPHI M UTPOBBIC IPUEMBI.
6). Ilpu ycTHOM ompoce BOMPOCHI CTaBSITCS YETKO, KPAaTKO, YTOOBI JE€TH MOTJU OCO3HATh HX,
BIyMaThCs B COJIEpPIKaHUe, Ta&TCs BpeMs Ha 00 TyMbIBaHUE.
7).Y4auTeIBaeTcs 3TaHOCTh (OPMHUPOBAHUS CIIOCOOOB y4eOHOM NEATENbHOCTH: CHavajaa JeTei
ydaT OpPUCHTHPOBATHCS B 3a/laHUU, 3aT€M BBHINOTHATH Y4E€OHBIC JCUCTBHS IO HATIISITHOMY
o0pa3ily B COOTBETCTBUM C TOYHBIMH YKa3aHUSIMH B3pOCJIOro, 3areéM — II0 CJIOBECHOU
WHCTPYKIIMU TIPH €€ MOCIIEA0BATEILHOM U3JI0KEHUH.
8). nst obneruenust TpyAHBIX 3a/1aHUN UCTIOIB3YIOTCS CREUUATbHbIE MEMOObL U RPUEMDL.
- HArJISAHOCTh (KapTHHHBIE TUIAHBI), OMOPHBIC, 00OOMIAIOIINE CXEMBI, «IIPOrPaMMHUPOBAHHEIC
KapTOuKu», TpaduyecKue MOJENH, KapTOUKU-TIOMOIIHUIIBI, KOTOpbIE COCTABIAIOTCS B
COOTBETCTBUU C XapaKTEPOM 3aTPyAHCHUN IPHU YCBOCHUHU yU4EeOHOTO MaTepuaa,
- QITOPUTMBI, TPUEMBbl NPEANUCAHUS C YKa3aHHEM MOCIEeJA0BaTEIbHOCTH ONEpalui,
HEOOXOIUMBIX JIJISl BBITIOJTHCHUS 33/IJaHUM;
- TOTIOJTHUTEJIbHbIE HABOJSAIIUE BOTIPOCHI;
- 00pa3Ilbl BHIMOJHEHUS 3a/1aHH;
- IO3TAaIHAas MIPOBEPKa 3aJaHUi.

CrnoBecHble MeToapl 00yuyeHus: (paccka3, Oeceda, OObBSICHEHHWE U JIp.) JOJKHBI
COUYETAThCSI C HATJIATHBIMU U IPAKTHUECKUMU METOIaMHU.
9). B pabore c nmeremu c 3IIP ucnonb3yercs ocoObI METaroru4ecKuii TakT — HEO0OXOAUMO
3aMeyaTh U MOOLIPITh MAJCUIIINE YCIIEXU eTei, pa3BUBaTh B HUX BEPY B COOCTBEHHBIC CUJIBI U
BO3MOKHOCTH, TOAAEPKUBATH IMOJOKUTEIbHBIA SMOUMOHAIBHBIA HACTPOM.
10) s oOyuaromuxcs ¢ 3IIP HeoOxomum auddepeHIMPOBaHHBIA TMOAXOA K OTOOpY
COJICpP)KAaHUsI MPOTpaMM  y4eOHBIX TIPEIMETOB C yYETOM OCOOBIX 00pa3oBaTENbHBIX
noTpebHOCTel M BO3MOXKHOCTeH oOydaromerocs. O0beM 3HaHUN M yMEHUH MO Y4eOHBIM
peaIMeTaM HECYIIECTBEHHO COKPAIIASTCs 3a CYET YCTPaHEHHUsS W30BITOYHBIX 10 OTHOIICHHIO K
OCHOBHOMY COJIep>KaHUI0 TpeOOBaHUI.
11) Ilpu opraHM3auMu OUEHOYHBLIX MNPOUEAYP I OOYJArOUIUXCS B COOTBETCTBUU JUJIS
oOyuaromuxcst ¢ 3I[IP co3pgaroTcss cnenuanbHble YCIOBUS, OOYCIOBJIEHHBIE OCOOBIMU
oOpasoBarenbHbIMU TTOTpeOHOCTSIMU oOyuatomuxcs ¢ 3[1P u cnenmduxoit Hapymenus. J[anabie
YCIIOBUSI MOTYT BKIIIOUYATh:

e ocoOyo (GopMy OpraHW3allii TEKYIIET0 KOHTPOJS YCIEBAEMOCTH W TPOMEKYTOUHOM
aTTecTaluy (B MaJON Tpymre, HHAUBUAYAIbHYIO) C YY€TOM OCOOBIX 00pa3oBaTEIbHBIX
MOTpeOHOCTEN U MHAMBUAYATBHBIX 0COOCHHOCTEN 00yuatomuxcs ¢ 311P;

® MPUCYTCTBHE MOTHBAI[MOHHOTO 3Tara, CIIOCOOCTBYIOMIETO MCHXOJOTHISCKOMY HACTPOIO
Ha paborty;

® OpraHu3yIONIyI0  TOMOIIs  TMEJaroru4eckoro  pabOTHHKAa B  palMOHATHM3aIUU
pacnupeesieHust BpeMeHH, OTBOJIMMOTO Ha BBITIOJTHEHUE paOOTHI,

® MPEJOCTaBICHHE BO3MOXXHOCTH HCIIOJIB30BaHUS CIPABOYHON WH(MOPMAIMH, PA3HOTO
poJla BU3YAIbHONH TOMICPKKHU (OMOPHBIE CXEMBI, aNTOPUTMBI Yy4YeOHBIX JIEHCTBHIA,
CMBICJTIOBBIC OTIOPBI B BHJIC KIIFOUEBBIX CIIOB, TUTaHA, 00pasia) MpH CaMOCTOSTEILHOM
MPUMEHEHUU;

e TUOKOCTh MOJIXOJa K BBIOOPY (GOPMBI M BUAA AMATHOCTHUYECKOTO WHCTPYMEHTapus U
KOHTPOJIbHO-U3MEPHUTENBHBIX MaTepUATOB C YYETOM OCOOBIX 00pa30BaTeIbHBIX
MOTpeOHOCTEN U MHANBUIYATBHBIX BO3MOKHOCTEH oOyuatomerocs ¢ 3I1P;

L 6OJ'II)I_Hy1-O BApHMAaTUBHOCTE OICHOYHBIX IpoHEAyp, METOAOB OLCHKH MW COCTaBa
WHCTPYMEHTApUS OIICHUBAHMUSI, IO3BOJISIONIYIO OMIPEIEIUTh 00pa30BaTEIbHBIN PEe3yabTaT
Kaxoro ody4qarorerocs ¢ 311P;



® QJanTalMi0 WHCTPYKIHMU C YYETOM OCOOBIX 00pa3oBaTeNbHBIX NOTPEOHOCTEH U
UHIUBUAYABHBIX TpyaHocTe oOyuatommxcst ¢ 3[IP (B 4YacTHOCTH, yIpolIeHHe
GbOopMyIUPOBOK IO TIpaMMaTHYECKOMY U CEMaHTHYeCKOMYy O(OopMIIeHUI0, 0coboe
[OCTPOECHNUE UHCTPYKLUU, OTPAYKAIOLIEH 3TallTHOCTH BHIIIOJHEHUS 3aJaHUS);

e OTClIeXKUBaHUE JAcicTBHi oOywaromerocss ¢ 3[IP jamsg ONEHKM TOHMMAHUS WM
UHCTPYKIMU U, TNPU HEOOXOJUMOCTH, €€ YTOYHEHHE, YyBEJIMYCHHE BPEMEHU Ha
BBITIOJTHEHHE 3aJaHUM;

e BO3MOXHOCTb OPraHM3allMd KOPOTKOIO IIepepblBa IIPU HAPACTaHHUM B IIOBEIACHUU
oOyuaromerocst IposiBICHUI YTOMJICHHS, UCTOILIEHUSI.

Jlist KOHTpOJIE M OUEHKH HCTHONb3yroTcsi uHbie KWMBbI, pe3ynbTaThl Tpyna peOeHKa HeE

OLCHUBAKOTCA B CPABHCHHUM C APYIUMHU yUAIUMUCH

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalbHOl pabdoueil MnporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIICTIIIUU MPENOJaBaHUs yU4€OHOTO MpeaMeTa « XUMUsDH)
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XxuMuM Na€T MPEJCTaBIEHUE O IENAX, OOIIEW CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHHe,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOrpaMMbl MO XHMHUHU, OMPEACNSCT KOJIUYECTBEHHBIE MU
Ka4ueCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuMXxCsi, OMNpPEAeNseT BO3MOXXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUIM K pe3ysbTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMSs, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTH OOYYalomIerocs I0 OCBOCHUIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJIb UTPAtOT (POpPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 HSBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JIJIT  CaMOpa3BUTUSL U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (DOpMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEHHOW  Y4EOHOUW  JIESITENIbHOCTH,



OKCIIEPUMEHTAJLHBIX M HCCICIOBATEIbCKAX YMEHUM, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU I€SITEILHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIIUXCSI;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAa/l B KOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  MmpeaMmeTra, KOTOpPbIM  ABISETCS  MeJaroruuyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero oopa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUH
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
pa3HOro ypOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnoanyeckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TmpencTaBieHUNd 00 AIEKTPOJUTHYECKOW JIMCCOIMAIIMU  BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIECIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyKalomuidi MUupm,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.



[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHYECKOM HAayKHd KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATETLHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOW KYJBTYPBHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMbl XUMUYECKUX
3HAHUN — BaXKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOTOKEHUH,
JOCTYMHBIX 0000IIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B
NpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHWS TIPU HW3YYCHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU W PA3BUTHH MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3ydeHun XMMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa30BaHUs BAKHOE
3HaYEHHUE MPUOOPENH TaKHE 11eJ1, KaK:

— (¢dopmMupoBaHHE HHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHHSITHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSITEILHOM MO3HABATENBHON JESATEIbHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIOIMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUJIOB JICITCIHHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMCHHUH OOBACHITH W OIICHUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJIb3YS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEAHEBHON >KH3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— ¢opmupoBaHHEe y OOy4YaOMMXCA TYMAaHHUCTHYECKUX OTHOIICHUMA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKU
1[€JIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEJAX
COXPaHEHUs CBOETO 3/I0POBbS U OKPYKAIOIIEW IPUPOLHOUN CPELBIL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEGHHMS OOILEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.



OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XWMHH HAa YpPOBHE
OCHOBHOTO 0011er0 oOpa3oBanus, coctasisieT 170 gacon: B 8 kimacce — 102 gaca (3
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

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

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XWUMHUYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX peaklui (COCTMHEHM S, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BEILIECTB, HAOJIOJEHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHum, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyi meau (11),
U3Y4YeHUE CIOCOOOB pPAa3JCICHUs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MIPOBENEHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JIaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ilpumenenune xucinopoaa. CrnocoObl



MOJIYYCHHUS KUCTopoAa B JaboOpaTopuu W MPOMBINUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — anemMeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputelsib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10J1s BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHre NpUPOIHbIX BoA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axkruBHoctm meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMNPEEICHUE COAECPKaHUs KHUCIOpOAa B BO3AYyX€, MOJIyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMNO3HABAHME W H3YyYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEM pAaCTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJIEIOBaHNE OO0pa3IOB HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menu (llI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METaJlla PYTHM M3 PacTBOpa COJM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne KiIacChl HEOPraHUYEeCKUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

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

[lepnogmueckuit 3axoH. [leprognyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMmaM U epuoaam.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COSAUHEHHUS ).

Mexcnpeomemmnoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBHMU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

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

Knaccudukanuys XuMA4ecKUX peakiuii Mo pa3auyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOUIMX B PEAKIHUM BELIECTB, MO TermioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMruyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU M TMOJIOKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHoro oOMeHa. Y cioBUsl MPOTEKAHUSI peaKii HOHHOTO OOMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCAa JUCCOUMAIMU KHUCIOT, MIEJIOYEe U COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMu). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, MOJydyeHHUE, NMpumeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XHUMHUYECKHE CBOMCTBa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenupuieckrue). XHWMHUYECKHE pPEaKInHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHocO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAS pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ COeIWHEHUN B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIEC CTENEHU OKHUCIIEHHUS. A30T, paclpOCTpPaHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoMyyeHHe U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MUYECKUE U XHUMHYECKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPebl COEIMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dbochopHas kuciaota, Pu3MUIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBA3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0GanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ COMH, X (PU3NYECKUEe W XMMHYCCKHE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHblE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBONCTBA
raJlor€HOB M WX COEIMHEHHHA (BO3MOXKHO HCIIOJb30BAHUE BUIECOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHUE XHMHUYECKHX CBOMCTB
pa30aBIICHHOI CEepHOU KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBamMM a3oTa, (ochopa W HMX CcOoeOIUHEHUH (BO3MOKXHO HCHOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochOpHBIX yAOOpEeHUH, MOIyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydeHHe MPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHUEHTPUPOBAHHON a30THOW KUCIJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIB30BAaHNE BUJICOMATEPHUAIIOB), U3y4YeHUe Mozelen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHUE C
IpOLIECCOM  aACOPOIMM pPAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHEe, pacllO3HABaHUE U U3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEJACHUE KAUECTBEHHBIX PEAKIMM Ha KapOOHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEW CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTaJsibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmomgmyeckor cucrtemMe xumudeckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
ciocoObl mosiydeHuss MeTayioB. lloHATHE O KOPpO3MHM METalIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpuss W Kanusa. l[IpuMeHeHne 1mEeno4YHbIX METALNIOB M UX
COCJIMHCHUU.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumMudeckux sneMeHToB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaiblius. BaxHelinue coequHEHUs KalblUs (OKCHUJI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(POTEpPHBIE CBOMCTBAa OKCHJIA U THIPOKCH]IA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aToMma, HaxOoXJIeHUEe B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJy4CHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIHS, aJIOMUHUS, [IMHKA, JKEIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a71a4 1Mo TeMe «BaxxHenime
METAJUIbI ¥ UX COCTUHCHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpY)KaroIehH cpeabl (MpeaeiabHas I0myCTUMast
KOHIIEHTpalus BemecTB, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOTHYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBs3el MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIUYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
I0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B Xoie OOyYeHHs XHMUU B €IUHCTBE y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIlIMpeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4yHOMY HACJEIUI0, TTOHMMAaHUS 3HAYCHUS XUMHUUYECKOM HAyKu B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUAX MHPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecCe OTOM y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TPEICTABICHUSI O BEIIECTBE U XUMHUYECKOW pEakiMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONIUE
OCHOBY JIJI TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEJIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIsl, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Ipodeccuil u TpyJa pa3iIuyHOTO poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIUBUYyAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHUs, NIOHUMAHUE [IEHHOCTH 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYALHSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOH, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell WX peleHusi MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHUS MHPOBO33PEHUS OOIIEHAYyYHbIE TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEeAMETOB (OPMHUPOBATH MPEACTABICHUE O LETOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE PacCyXJeHUs (MHAYKTHBHBIC, JCTYKTUBHBIC, TI0 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XMMHYecKas GopMmylia W YypaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHi,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI i (hOPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yybTaT, PopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMU W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOpPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON J1€ATEIBbHOCTH UH(MOPMAIUMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  OOCyXJaeMol  TeMbl, (POPMYJIHpPOBATb CBOM  MNPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI YYE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MNPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAaHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEHATh LENH JEATEIBHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIMUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MPU BBINOJHEHUU 33JaHUN C YYETOM
MOJIy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CollepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue Il TPEAMETHOW o0macth «XHUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCu(pUKaIUsi peaKkluid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJIEKTPOHHBINM CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJSIpHAs KOBAJCHTHAsi CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUJIS COCTaBlIeHHS (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHHM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mnojioxkeHus B Ilepuomnueckoil cucreme,
3aKOHOB COXpPAaHEHHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyr0 ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nodounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, 00IIee YUCIIO IEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX TNPEBpAICHUA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAINU MBICTUTEIBPHON JEATCTLHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIS1 U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJICIUPOBAHMUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIoll U
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUIO W COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dhenondraient, METUIOPAHXK U JIPYTHUE).

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

pPaCKpbhIBATh CMBICI OCHOBHBIX XUMHMYECKUX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEaKUUH HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
METaJuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMII;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU 1o (dopmyiiaM, BUA XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuogmueckoro 3akona J[. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATUS «TJaBHasg mnoArpynmna (A-rpynmna)» U «modoyHas
noarpynmna (b-rpynma)», maibie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHECHUI B
npezenax MaJblX NEPUOIOB U TIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

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



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU Pa3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coONM0JaTh  MpaBWja  MOJB30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIHMH, TOATBEP)KIAIOIINEC  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEpaIllMi MBICIUTEIILHON JESATeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHHe, MOJCIMPOBAHNE, DKCIEPUMEHT (peajbHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
H KoymuecTso yacos DJIEKTPOHHBI Peanmzanmn BocnuTaTebHOIO
N anMeHOBaHHe ¢ (uHdpoBbIe) NOTEeHIHAIA YPOKA
pa3ejoB U TEM Kontpoabubie IIpakTnyeckue (BUABI M (POPMBI AeATETHHOCTH)
n/n Bcero oOpa3oBareJib
NpOrpamMmel padoThI padoThI
HbI€e Pecypchl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS [IpuBHuTHE 3HAHUK O XUMHH Kak
XUMHUSI — BaKHAS Bubauoreka qacTu €CTCCTBO3HAaHUA,
11 00J1aCTh €CTECTBO3HAHMS U 5 ) [IOK (popmuposanune CUCTEMBI
' HPaKTUYECKOI https://m.edsoo = HEYIHBIX, bunocockux,
NeATeNbHOCTH YeloBeKa ru/7f41837¢ ~ COTHATBHBIX, HPaBCTBCHHBIX,
3CTETUYECKUX B3IJIS/10B 51
bubnuorexa o
B oK yOexKIeHUH, dbopmupoBaHue
eI1eCcTBa U XUMUYECKUE
1.2 B 28 1 1 MUPOBOCIIPUATHSA u
ps://m.
peaKiiH htt/;sfg/gggsoo MUPOBO33pDEHUS  yYaIlIUXCS Ha
LSULARI03(C OCHOBE pa3BUTUA
HWroro mo pasueny 33 M03HABATEJILHBIX BO3MOKHOCTEU
- JUYHOCTU uepe3 npueiedenHue
Pa3nen 2. Baxkneiimme npeacTaBuTe I HEOPraHUYECKUX BellleCTB sHUManUs K 06cyyicoaemoii na
bubnvoreka  ypoke ungopmayuu,
21 Bozayx. Kucnopoa. 8 1 HOK Op2anuU3auuIo
ITonsatue 06 oxcumax https://m.edsoo = camocmoamenvHou yueono-
Iu/7f41837¢ nO3HAeameIbHOu padomul
Buomuoreka WKOJ/IbHUKOB.
59 Bonopoa. ITonstue o 9 L [HOK Bocnuranue TPYIOTIO0uS,
' KHCIIOTaX M COJISIX https://m.edsoo  CO3HATEIIBHOTO, TBOPYECKOIO
ru/7f41837¢ OTHOIIEHUS K O0Opa3oBaHUIO U
Bopna. PactBopsl. [lonstue BuGnnoreka  PYAY  HCPE3  mpaAKmuueckue
2.3 12 1 1 pabombpi.
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https://m.edsoo
ru/7f41837¢
Bubmnoreka
OCHOBHBIE KJIACCHI OK
24 HEOPTraHUYECKHUX 21 1 1 1
P, https://m.edsoo
COCHHTCHIH ru/7f41837¢
Htoro no paznemny 50
Paznen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementosn /1. U.
MennesieeBa. CTpoeHHe aTOMOB. XuMHYecKas CBA3b. OKHCIUTEIHHO-BOCCTAHOBHUTEIbHbBIE
peaxkiun
[Tepuonnueckuii 3aKOH U
bubnuoreka
IIepnonnueckas cucrema
HOK
3.1 XAMHYECKHUX 3JIeMEHTOB /[. 7
1. Men https://m.edsoo
- Vietese-eBa. ru/7f41837¢
Crpoenue atoma
XuMuueckas CBS3b. bubnunoreka
3.9 OKUCIUTEIHLHO- 12 1 LIOK
BOCCTAaHOBHUTEIILHEIC https://m.edsoo
peakuuu .ru/7f41837c
bubnunoreka
Hroro no paszneny 19 HOK
https://m.edsoo
.ru/7f41837c
Bubnuoreka
PesepBHOE Bpems 0 HOK
https://m.edsoo
ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB 102 4 6
I1O ITIPOTPAMME

dopMupOBaHUE MHPOBO33PEHUS

oOydJaromuxcs, JIF00BU K
MIpUpPO/IE, OepexxHOMY
OTHOIICHUIO K HEeM,

paIMoOHaILHOMY UCIOJIB30BAHUIO
NPUPOAHBIX  OOTaTtcTB  4Yepes
npooaemublit  ouanoz, 0eceoy,
UHpOpMmayuonHvle coodUlenuUs,

ananu3 UM epamypHsIX
meKcmoa, Mamepuana
yueoHuKa.

beceoa, uHgopmayuonHule

cooOueHuA yuauwjuecsa O HaIINX
COOTEUECTBCHHUKAX-XUMHUKAX,
OCMBICIICHHE UX Ouorpadum,
[ICHHOCTHBIX KadecTB JIMYHOCTH,
O COOTHOIIECHHMM 3aCIyr YYEHBIX
U HMX HPABCTBEHHO-3TUYECKUX
Ka4yecTBaXx.

Ycemanoenenue

MeHcnpeoMemHblX ceazeil
XUMUHU Cc Ouosoruei,
BaJICOJIOTHCH, 9KOJIOTHEH,
(bU3UKON, MAaTEMAaTUKOM C IIEJIbIO
dbopMupoBaHUs U Pa3BUTHUSA
CUCTEMBI LICHHOCTEH,

npeJICTaBICHUST 00yUYaloIIUXCs O
KapTHUHE OKPYKAIOILIEro MHpa,
CBSI3M M3Y4aeMOI0 Marepuaia C
peanbHBIMU OOBEKTAMH.
dopmMHUpOBaHUE
rpakXaHCTBEHHOCTH, YBAXCHHUS
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K cBoel PojamHe, Kak cOCTaBHOM

qaCTu IMaTpuoOTHU3Ma 151
HPaBCTBCHHOCTH, uepes
cucmemy 3HAHUIL u

npeocmaeieHuil 0 JOCTXKCHUAX
Hallel cTpaHbl B 00JIACTH HAyKH
u TEXHUKH, B rpouecce
3HAKOMCTBA C  JKH3HBIO H
NEATCIIBHOCTBIO  BBIJAIONIHAXCS
YUEHBIX, Uepe3 UHOUBUOYAIbHbLE
oomMauiHue 3a0anus.
Bocnuranue 3k0J10ru4ecKom

KYJIbTYPBI, KYJIbTYPbI
3JI0pOBOTO U OE30MaCHOTO
oOpas3a *KU3HU uepes cozoanue
YUeOHbIX nPoeKmoe.




9 KUIIACC

Peajm3anuu BoCIUTATEIBHOIO
MOTEHIMAJIA YPOKA
(BuabI U (pOPMBI JeATETHLHOCTH)

Kosau4yecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NpOrpamMmbl Kontpoas  IIpaktuuec 0o0pa3oBaTeIbHbI
Bcero HbIe KHe € pecypcnl
padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
[ToBTOpEeHME U yriayonenue bubnuotexa [HOK
1.1 3HAaHUH OCHOBHBIX Pa3IClIOB 5 1 https://m.edsoo.ru/7
Kypca 8 Kkinacca f41a636
OcHOBHBIE 3aKOHOMEPHOCTH bubmmorexa HOK
1.2 XUMHHECKHX peaKiuii 4 https://m.edsoo.ru/7
f41a636
DNEeKTpONIUTHYECKAst bubnmnoreka [JOK
1.3 JUCCOITHAIUS. XUMUYECKHE 9 1 1 https://m.edsoo.ru/7
peakuuu B pacTBOpax f41a636
Hroro no paszneny 18
Paspnen 2. Hemera/uibl M UX COeIMHEHUS
OO01mmas xapakTepucTHKa bubnuotexa [JOK
2.1 XUMUYECKUX IeMeHTOB VIIA- 4 1 https://m.edsoo.ru/7
rpynisl. ['anorenst 1412636
OO01mmas xapakTepucThKa bubnuotexa [JOK
2.2 XUMHUYECKUX dNieMeHTOB VIA- 6 https://m.edsoo.ru/7
rpynmsl. Cepa u e€ coeAMHeHUS 412636
2.3 OO6m1ast XxapakTeprucTruKa 8 1 bubnuotexa [JOK

[IpuBuTHE 3HAHMH O XHMHH
KaK 4YaCTH €CTECTBO3HAaHUS,
dopmupoBaHue CUCTEMBI
Hay4HBbIX, ¢unocodckux,
COLIMATIbHBIX, HPABCTBEHHBIX,
3CTETHUYECKUX B3MVIAJ0B U
yoexaenuil, ¢popmupoBanue

MUPOBOCTIPHUSTHUS u
MHUPOBO33PEHHS  y4YallIUXCS
Ha OCHOBE pa3BUTHUS
MO3HaBATEIbHBIX

BO3MOKHOCTEH JIMYHOCTHU
uepes npueneyenue
BHUMAHUA K 00CYyHCOAeMoil
Ha ypoke uH@opmayuu,
Op2anu3ayuIo

CamocmoamenvHoil yueoHo-
NO3HABAMENbHOU  PAdOmbl
WIKONIbHUKO8.

Bocnuranue  TpymomoOwus,
CO3HATEIHHOTO, TBOPUYECKOTO
OTHOIIIEHUS K OOpa3OBaHUIO

U TPyAy uepes
npakmuueckue pabomeoi.
dopmMHupOBaHUE
MHUPOBO33PEHHUS
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XUMHAYECKHUX IIeMEHTOB VA-

https://m.edsoo.ru/7

rpynnsl. A3ot, pocdop u ux 412636
COEIMHEHHMS
OOm1ast xapaKTepUCTHKA
bu6nmoreka [IOK
XAMHUYCCKHX dJIeMeHTOB |V A-
2.4 N B . 8 https://m.edsoo.ru/7
rpynmnsl. YTIepoa U KpeMHUH U £413636
HX COEIUHEHHS
Hroro o pasneny 26
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
bubnnoreka IIOK
3.1 OO01uue cBOMCTBAa METAILIIOB 4 https://m.edsoo.ru/7
f41a636
. bu6nuoreka [IOK
BakHeiime MeTauibl U UX
3.2 U 16 https://m.edsoo.ru/7
it f41a636
Hroro no paszneny 20
Pa3nen 4. Xumus n okpy:kaomasi cpeaa
bu6nuoreka [IOK
BemectBa u Mmarepransl B )KM3HU
4.1 qeroBeKa 3 https://m.edso0.ru/7
. 412636
Hroro 1o pasneny 3
bu6nuoreka [IOK
PesepBHOE Bpemst 0 https://m.edsoo.ru/7
412636
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME

oOydJaromuxcsi, JIOOBH K
pUpo/IE, OepeKHOMY
OTHOILICHUIO K HEH,
parMoHaILHOMY
UCIOJIb30BAHUIO TPUPOTHBIX
oorarcTs yepes
npoOIeMHbBLIL ouanoe,
becedy, umngpopmayuonnvie
cooouenus, amanu3s
JUMEPAmMypHbIX MEKCH 08,
Mamepuana yueOHuKa.
beceoa, ungopmayuonnsvie
cooowenua  yuawjueca O
HaIllUX COOTEYECTBEHHHUKAX-
XUMHUKaX, OCMBICIEHHE UX

ouorpadun, IIEHHOCTHBIX
KaueCTB JUYHOCTH, 0
COOTHOIIICHUH 3acIyT

yu€HBIX U MX HPAaBCTBEHHO-
STHYECKUX KauecTBax.
Yemanoenenue
MENCNPEeOMEMHbIX  céA3ell
XUMUHU c OuoJioruei,
BAJICOJIOTHEH,  DKOJIOTHEH,
¢u3uKoil, MareMaTHKON C
nenpo  (GOpMHpPOBAHHUS U
pa3BUTHUS CUCTEMBI
LIEHHOCTEM, IPEICTaBICHUS
o0yyarommxcsi O KapTUHE
OKpY’)KalollIero MHpa, CBSI3U
U3y4yaeMoro Marepuaiga cC
peaIbHBIMU 00BEKTaMHU.
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dopmMHUpOBaHUE

IPa’K1aHCTBEHHOCTH,
yBaKEHUSA K cBoed Poaune,
KaK COCTaBHOM 4acTu
naTpuoTU3Ma u
HPaBCTBEHHOCTH, yepes
cucmemy 3HAHUU 151
IpeACTaBICHUIN 0

JTOCTIKCHUSX HAIEH CTpaHBI
B 00J1aCTH HAayKU U TEXHUKH,
B IIpoOIleCCE€ 3HAKOMCTBA C
)KU3HBIO WU JEATEIbHOCTBHIO
BBIJIAIOIINXCS YUYCHBIX, Uepe3
UHOUBUOYAIbHbLE
oomauinue 3a0anusl.
Bocnuranue 5KOJIOTHYECKOM

KYJIbTYpbI (oxpaHa
aTMocepbl OT 3arpsi3HEHUs,
XUMHU3ALUS CEJIbCKOTO

XO3SHCTBA, €CTECTBCHHOE U
TEXHHYECKOE  3arpsi3HCHHE
BOJI COCIMHEHUSMH
METAJJIOB), KYJBTYpbI
3I0pOBOTO M 0€30MacHOro
oOpa3za xu3HH, 3a00Ta O
3I0pOBbE  Uepe3 co30anue
YUeOHbIX NPOEKM08.
Hcnonb3oBanre  Goraroro
UCTOPUYECKOTO,
KpaeBeq4ecKoro
COJIEP)KaHUST ~ XUMHUYECKOTO
00pa3zoBaHHs, 3HAKOMCTBO C




KU3HBIO BBIIAIOIIHUXCS
OTEUYECTBEHHBIX y4EHBIX-
XUMHKOB, SIBUBIIIAX
IPUMEPHI IpaXXIaHCKOTO
CITY)KCHHSI, UCIIOJIHEHUS
MaTPHOTUIECKOTO J07ITa,
CIOCOOCTBYIOT BOCIHUTAHUIO
YBOXEHHUSI K TePOUYECKOMY
NOPOIUIOMY U HACTOSIIEMY
HaIIIero OTeuecTBa,
(bopMHUPOBAHUIO

NpEJICTABICHUI O pPa3BUTUU
HAYKU XUMHH U XHMHYECKHIX
npousBoacTB B Poccun, 00
UX pOIM W 3HAYCHUU B

KU3HHU oO1ecTBa u
rocyaapcTaa (uepes
npoonemuwlii ouanoz,
becedy, umngpopmayuonnvie
cooduenus, aHanu3s
JUMEPAMYPHBIX MEKCH08,
Mamepuana yueoHuka,

npueneuenue GHUMAHUA K
oocyycoaemoit Ha  ypoke

unghopmayuu)

Co3zoanue yueonvix
cumyauyuii, B KOTOpPBIX Y
IIIKOJTbHUKOB BO3HUKAET
NO3UTUBHOE OTHOLICHHE K
y4aeOHOU 151 TPYZIOBOM

NEATENIbHOCTH, CTPEMIICHUE
MPEOJ0JIEBATh TPYIHOCTH U




JIOBOJUTH HayaToe Jeslo 10
KOHIIa; TOTOBHOCTB K BBIOODPY
npoduns  oOyuyeHuss  Ha

cleyroniei CTYIICHU
o0Opa3zoBaHusI.

Bocnuranue YyBCTBa
OTBETCTBEHHOCTHU y
npeincraBuTeneit paboumx
npodeccui, BOCITUTaHHE
TPYIOTIO0uS,

CO3HATEIILHOI'0, TBOPYECKOIO
OTHOILLIEHUSI K 00pa30oBaHMIO
U TpyLy, MOArOTOBKAa K

CO3HATEIIbHOMY BBIOOPY
npodeccun (uepe3
npoonemuwlii ouanoz,
becedy, ungpopmayuonnvie
cooowenus, ananus

JAUMEPAMypHbIX MEKCMO8,
npueneuenue GHUMAHUA K
oocyycoaemoit Ha  ypoke
unghopmayuu).




ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMUU B KU3HA 1 bu6mmoreka [IOK
' yenoseka. Tesa u BelecTsa https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmorexa [IOK
' XAMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpaBuiia
3 paboThHl B 1a00OpaTOPUU U IPUEMBI 1 1 bubnuoteka [JOK
’ oOpamieHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ffod23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
’ paszieneHus cMmeceit https://m.edsoo.ru/ffod26ca
[TpakTruyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa LOK
’ a . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TOBApEHHOU COJIN)»
bubmuorexa [JOK
6. A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
[Teproandeckasi cucTeMa XUMUYECKUX
7 anemeHToB /.M. Menneneesa 1 bubmmorexa [JOK
' o g ' https://m.edsoo.ru/ff0d2be8
MeTtasuibl 1 HEMETaIbI.
8 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
' (CUMBOJIBI) XMMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
9. [IpocThie U CIIOXKHBIE BEIIECTBA 1 bu6mmoreka [IOK
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https://m.edsoo.ru/ff0d2a6c¢c

10. ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50

11 3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB. bubnmoreka [JOK
Xumuuaeckas hopmyIa. https://m.edsoo.ru/ff0d2eae

1. BasieHTHOCTH aTOMOB XMMHYECKUX bubnmoreka [JOK
JJIEMEHTOB. https://m.edsoo.ru/ff0d2eae

13 CocraBnenue ¢GopMyI COeTMHEHUH 0 ngs?;;T:ciigrou}:deZeae
BAJICHTHOCTH. E— :

1 Homenknarypa 6uHapHBIX nggigT:ciz?S/I]fdeZeae
COCIMHEHUU " -

15, OtHocuTeNbHAs aTOMHAs Macca. bu6mmoreka [IOK
OTHOcHTENbHAS. MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c

16 MaccoBas 10151 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c

17, MaccoBble OTHOIICHUSI XUMHUYECKUX bubmuorexa [JOK
3JIEMEHTOB B COEUHEHUAX https://m.edsoo.ru/ff0d2eae
YcranoBneHnue (GopMyIibl BElIECTBA 110

18. W3BECTHBIM MaC((I:)OEBI))(I nonm\I/IH bubnmorexa LIOK

https://m.edsoo.ru/ff0d2eae

XUMHUYECKUX HJIEMEHTOB

19, Konuuectno BemecTBa. MoJib. bu6mmorexa [IOK
MomnsipHast macca https://m.edso0.ru/ff0d5230

20, Pu3znuecKrue 1 XUMUUECKHUE SIBJICHUSI. bubnmoreka [JOK
XumMuyecKas peakius https://m.edsoo.ru/ff0d37fa

1. IIpu3Haku U ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6

22. 3aKOH COXpaHEHHS MacChl BEIIECTB. bubnnoreka [HJOK
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XUMHYECKUE YPABHEHUS

https://m.edsoo.ru/ff0d3b88

Brrancnenus KOJIM4YECTBA, MacCChbl

23 BELIECTBA 10 YPAaBHEHUSAM XUMHUYECKUX bubmorexa HOK
' HHECTBa T YP https://m.eds00.ru/ff0d5708
peakiuii
" PacueTsl 10 ypaBHEHUSIM XUMHUYECKUX bubnmoreka [JOK
" peakumii https://m.edsoo.ru/ff0d5708
25 Tumbl XUMHYECKUX peaKIui bubmorexa LHOK
' peartt https://m.edsoo.ru/ff0d3f34
26 Peaknun coenuHeHus bubmorexa LHOK
' H s https://m.edsoo.ru/ff0d3f34
27 Peakiuuu pa3inoxeHust bubmorexa HOK
' HHI P https://m.edsoo.ru/ff0d3f34
bubmuorexa [JOK
28. P
CARIII SaMCTIeHIA https://m.edso0.ru/ff0d3f34
bu6mmoreka [JOK
29. P §
CAIIII ObMEHa https://m.edsoo.ru/ff0d3f34
30 Tunsl XUMHUYECKUX peakuui Ha bubnuoreka [IOK
" mpuMepe CBOICTB BOMIBI https://m.edsoo.ru/ff0d3f34
31 VYpok-nipakTukym «THUIBI XUMHUUECKHUX bubnuoreka [IOK
' peaxuuiin» https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4Y€HBIN-
32 sHIMKIoneaucT. O000IICHHE 1 bubmorexa LHOK
' H AT, Hf https://m.edso00.ru/ff0d40c4
CHUCTEMAaTH3alMs 3HAaHHH
23 KonTponbnas padora Nel mo teme bubnuorexa [IOK
' «BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
34 Boznyx — cmecs razos. Cocras bubnuoreka [IOK
’ BO3/yXa. https://m.edsoo.ru/ff0d448e
35. Kucnopon — aneMeHT u npocroe bubnuoreka [IOK
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Bemiectso. O30H

https://m.edsoo.ru/ff0d448e

dusnueckre U XUMUYECKHUE CBOMCTBA

36 KHCII0po/ia (peakliuyi OKUCIIEHUS Bubmiorexa LIOK
' PoAa (peaith . https://m.edsoo.ru/f0d4614
TOpPEHHUE).
bu6mmoreka [IOK
37. II
OHATHE 06 OKCHAX https://m.edsoo.ru/f0d4614
CriocoOslI MosTy4eHus KUCIopoia B
38 nabopaTopuu iqn OMBII_HJ'IerHOHCTI/I bubmmorexa LIOK
' patop p ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
39 peaKkuuu, MOHSITHE O bubnnoreka [JOK
' TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYCCKUX PEAKITUIX
TonnuBo (HedTh, Yroib U MeTaH).
40 3ar ;13He1§1/1e¢1;03 ’ a, CTIOCOOBI Zro bubmmoreka LIOK
' P AyXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
41 «ITonyueHnue u cobrpanue KUCIOpoia bubnuorexa LIOK
' i . p poAa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
1 Bomopon — anemeHT u mpocToe bubmuorexa [JOK
' BemecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
13 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnmnoreka [JOK
’ Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
44. II
OIATHE O KHuCIoTax https://m.edso0.ru/ff0d50d2
bubmuorexa [JOK
45. II
OIPITHE © colix https://m.edso0.ru/ff0d50d2
46. CriocoObI mosryyeHus BOI0poia B bubnuoreka [IOK
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nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0

[IpakTrueckas padota Ne 4 o Teme

47 «[lomydyenne u cobupanue BOAOpPoOIa bubmmorexa [JOK
' i P HOPOAE, https://m.edso0.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
18 Mounsipabiii 00bEM ra3oB. 3aKOH bubnmoreka [JOK
" Asorajpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
49 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa LOK
' B i y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA WK 00BEMY
Beruncnenus 006EMOB ra3oB 10
50 ABHEHHUIO pEeaKllMu Ha OCHOBE 3aKOHA bubmmorexa [JOK
' yp B peaKt _ https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
51 dusznyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
' BOJIBI https://m.edsoo.ru/ff0d587a
5y CocraB ocHoBaHuil. [Tonstue 06 bubnnorexka [JOK
' UHMKATOPax https://m.edsoo.ru/ff0d59e2
53 Bona xak pactBoputens. HacsimenHbie bubnnorexka [JOK
' Y HEHACBIIIICHHBIE PACTBOPBI. https://m.edsoo.ru/ff0d5b40
54 MaccoBas 10715 BellecTBa B PacTBOPE bubmorexa HOK
' AOBLBEIL pactTsop https://m.edsoo.ru/ff0d5b40
55 VYkperuienue u paz0aBieHne bubnmoreka [JOK
" pacTBOpOB https://m.edsoo.ru/ffod5b40
IIpakTruyeckas pabora Ne 5 o Teme
. «[IpuroroBiieHne pacTBOpoB ¢ bubnuoreka [IOK
’ OIpENENEHHON MacCOBOM oIk https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
57 Pemenue 3a1a4y Ha cMeNIUBaHUE bubmuorexa [JOK

pacTBOpoOB

https://m.edsoo.ru/ff0d5b40
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cg. Pemenue 3a1au Ha U30BITOK U bubmuorexa [JOK
HEJIOCTAaTOK B pacTBOpE https://m.edsoo.ru/ff0d5b40
cg. Pemrenne pacueTHsIX 3a1a4 HA bubnuoreka [IOK
IIpuMecHu https://m.edsoo.ru/ff0d5b40
60. Perrenne KOMOMHUPOBAHHBIX 33124 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d5b40
O00011IeHIE U CUCTEMATU3AIUS
61. 3HaHuii o teme «Kucnopoa. Bomopoz. Bubmiorexa LIOK
https://m.edso0.ru/ff0d6342
Boga»
6. KonTponbnas pabota No2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
63, Oxcupel: cocTaB, KIacCHPUKALINS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
6. [TosnydyeHne u XUMHYECKUE CBOWCTBA bubnuoreka [IOK
KHUCJIOTHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
65, ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBHBIX OKCHJOB https://m.edsoo.ru/ff0d664e
66, [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
aM(pOTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
67, OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
68, ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [JOK
PacTBOPUMBIX OCHOBaHUI https://m.edsoo.ru/ff0d67ca
69, [Tonyuenue u XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
HEPACTBOPUMBIX OCHOBaHUH https://m.edsoo.ru/ff0d67ca
20. Kucnotsr: cocras, kinaccudukarus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
71. ITonyyenue u XMUMHUYECKHE CBOMCTBA bubnuoreka [IOK
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KHUCJIOT https://m.edsoo.ru/ffOdfee2
2. Ypok-ynpaxxHeHUE «XUMUYECKUE bubnunoreka [HOK
CBOMCTBA KUCIIOT» https://m.edsoo.ru/ffOdfee2
23, Conu (cpenHue): HOMEHKIATYpa, bubnmoreka [JOK
CIOCOOBI MOTyYCHHUS https://m.edso0.ru/00ad9474
74. XUMUYECKHE CBOMCTBA COJICH bubmmorexa LIOK
https://m.edso0.ru/00ad9474
75, Ypok-ynpaxxHeHHE 10 TEME bubnuorexa [JOK
«XUMHUYECKHE CBOICTBA COJICH» https://m.edsoo.ru/00ad9474
Pemrenue skciepuMeHTABHBIX 33724
76. 1o Teme «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COEAUHEHUI
ITpakTruyeckas pabora Ne 6. Pemenue
7. 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME bubnuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
78. I'enernueckuii pan Mmetauia bubmmorexa [IOK
https://m.edso00.ru/00ad9a50
79. ['enernueckuii pan HemMeTawa bubnnorexa [IOK
https://m.edsoo.ru/00ad9a50
Pemrenue nenoyex XuMUIECKUX
80. npeBpaiieHuil no reMe «OCHOBHbIE bubmmorexa LIOK
. https://m.edso00.ru/00ad9a50
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI
O0600611eHre U cucTeMaTH3alus
81. 3HaHU# 1o TeMe «OCHOBHBIE KJIACChI bubmmorexa [JOK
. https://m.edso0o.ru/00ad9ch2
HEOPTaHUYECKUX COCTMHCHHIN
- KonrtponsHast padora Ne3 o reme bubnuoreka [IOK

"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX

https://m.edsoo.ru/00ad9ela
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coequHeHnn"

AHaM3 KOHTPOJIBHOU pabOTHI IO TEME

83. «OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX
COCTNMHCHHUID)
[TepBbie MOMBITKH KIacCUPUKAITII
84 XUMHYECKHX 2JIeMeHTOB. IloHsaTHE O bubmnorexa [IOK
' ’ https://m.edsoo.ru/00ad9ffa
IpyIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
85 Ilepuoanueckas cucreMa XUMHYECKUX bubmorexa HOK
' p https://m.edsoo.ru/00ada52¢c
anemenToB . 1. Menaeneera
86 Ilepuonrl, T M1, IO YIIIIBI bubmorexa [TOK
' p » TPYHTIRL, Py https://m.edsoo.ru/00ada52c
g7 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubnuoteka [JOK
' anep. U3oTonsl https://m.edso0.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
. bubmuorexa [JOK
88. aTOMOB 3J1eMeHTOB [lepuoanueckoii
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeneneeBa
XapakTepucTuKa XMMHUYECKOTO
29 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
' [Mepuonnueckoii cucreme /1. Y. https://m.edso0o.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
9 JUIS pa3BUTUS HAYKU U IPAKTUKU. [l bubnuorexa [IOK
’ N. MenaeneeB — y4€Hbli, Ie1aror 1 https://m.edsoo.ru/00ada96e
TpaKIaHUH
o1 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
' XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
92. Honnas xumMuieckas CBs3b bubmuorexa [JOK
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https://m.edsoo.ru/00adac34

93 KoBanenTHast nosnsipHasi XuMHYECKast 1 bubmumoreka [IOK
' CBA3b https://m.edsoo.ru/00adaab8
94 KoBaneHnTHas HenousspHas XuMu4ecKas 1 bubnuoreka [IOK
' CBSA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
95. 1
CTene okCIeHILs https://m.edsoo.ru/00adae28
9 Cocrasnenue (GopmyJ1 BEIIECTB 110 1 bubnmnoreka [JOK
" | CTemeHsM OKHMCIIEHHS https://m.edsoo.ru/00adae28
97 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmoreka [JOK
" | peakiuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
98. O 1
[HEITTEIH T BOCCTAHOBITEHT https://m.edso00.ru/00adb076
99 Ypok-ynpaxxHEeHHE IO COCTABIECHUIO 1 bubnuoteka [JOK
" | anekTpoHHOro 6amanca B OBP https://m.eds00.ru/00adb076
O06001IeHre U CUCTEMATU3AIIHS
100. | 3HaHwWii mo TeMe «CTpoeHHE aToMa 1 bubmmorexa [JOK
' P ' https://m.eds00.ru/00adb076
XHUMUYECKas CBSI3b
KontponbHas padota Ne4 o reme
101 «CTtpoeHne aroMa. XuMuuecKast 1 bubmorexa HOK
' P ’ https://m.edso0.ru/00adb486
CBSI3b»
AHanu3 KOHTPOJILHOU pabOTHI 1O TeMe
102 «CTtpoeHne aroMa. XuMuuecKast 1 bubmorexa HOK
' P ’ https://m.edsoo.ru/00adb33c
CBSI3b»
OBUIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME
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9 KUIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m = Tema ypoka Kontpoabubie IIpakTnueckue
Bcero u3ydyeHust  oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsl
[lepnonnueckuii 3aKoH.
1 [Tepnonuueckas cucrema 1 bubnnorexa [JOK
' XHMHYECKHX 21eMenToB J1. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmmorexa [JOK
' . https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB
3 Knaccudukarmms 1 HoMeHKIaTypa 1 bubmuoreka [IOK
. HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubnuoreka [{OK
’ KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5. «[ToBTOpEHUE U yrirydiaeHne 3HaHUi 1 1
OCHOBHBIX Pa3/eloB Kypca 8 Kiaccay
6 Knaccudukanus xumuaeckux 1 bu6muoreka [JOK
' peaKuuMid 10 pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU
7 eakruu. [loHSITHE O TOMOTCHHBIX U 1 bubmorexa [TOK
’ p ' https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
8 @DakTOpBI, BAUSAIOIINE HA CKOPOCTh 1 bubmmorexa LIOK
’ Pbl, . Hl p https://m.edsoo.ru/00adc28c
XUMUYECKON PEAKLIUU U MTOJIOKEHNE
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bub6nmoreka [IOK

9.
peakuuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOIUTUYECKOMN
10 mucconuanyy. CHIbHBIE U ClIa0bIe bubmorexa LIOK
' ' https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrle ypaBHEHUS pPEAKIIUNA bubmorexa HIOK
) M p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KHUCJIOT B
12 CBeTe IpeAcTaBiIeHUil 00 bubmorexa HOK
' p . https://m.edsoo.ru/00add5d8
SJIEKTPOJUTUYECKON AUCCOIUALINMI
XUMHYECKHE CBOMCTBAa OCHOBAHUU B
13 CBeTE IIPEACTaBICHUI 00 buGnuorexa [IOK
' p B https://m.edso00.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
14 [IPECTABIEHUNA 00 bubnnorexa [IOK
' pedl . https://m.eds00.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
15 TTousTie o runponze coien bubmorexa LOK
) Ap https://m.edsoo.ru/00add9d4
16 O0o00meHNe U CHCTEMaTH3aITHS bubmuorexa [{OK
’ 3HAHUH https://m.edsoo.ru/00addd12
IIpaxTrueckas padora Ne 1.
17 <<1£)emeHI/Ie 3Kcnpe NMEHTaAJIbHBIX bubnmotexa HOK
' P https://m.edsoo.ru/00addbfa
3a71auy
KonTponbnas padorta Ne2 o teme
18 «IIIEKTPOIUTUYECKAS JUCCOIIHAIIH bubmmorexa TTOK
' p A 1A https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
19. OO0m1as xapakTepucTHUKa rajJoreHoOB. bu6muoreka [IOK
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XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XnopoBogopoa. ConsHast KHCIIOTA,

bu6nmoreka [IOK

20. XUMHYECKHE CBOMCTBA, OJIYUCHHE,
i https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpaxTrueckas padota Ne 2 o Teme
21 «ITonyueHue COMIHON KUCTOTHI bubmmorexa [JOK
' YHCHE S0T ’ https://m.eds00.ru/00ade348
n3y4yeHue e€ CBOMCTBY»
Brluucnenus no ypaBHEHUSIM
22 XUMHUYECKUX PEAKIIMN, €CIIU OQUH U3 bubmorexa LIOK
' p ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
’3 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubmmoreka [JOK
' VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIUY CEPBHI.
” Haxoxnenue cepsl u €€ coeinHEeHnI bubmuoreka [IOK
' B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
55 CepoBoaopoi, cTpoeHue, Gpu3nuecKkre bubnnorexa [JOK
' ¥ XUMUYECKHE CBONCTBA https://m.edso0.ru/00ade802
Oxkcuabl cepbl. CepHas KUCIIOTA,
26 (I)I/IBI/I‘{CCKI/IE " xm\fnqecxne CBOMCTBa bubnmorexa LHOK
’ ’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
»7 MIOJIyYEHUS CEPHOU KUCIIOTHI. bu6muoreka [JOK

XUMHYECKOE 3arps3HEHNE
OKPYKaroIIEeH Cpelibl COETNHEHUSIMU
cepbl

https://m.edsoo.ru/00adec8a
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Briuucienne MaccoBOM JOJIU BBIXOJa

bubnunoreka LIOK

28.
MPOAYKTa Peakiuu https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA dJIEMCHTOB
29 V A-rpymnrsbl. A30T, paclipoCTpaHeHHE bubnmnoreka HOK
' B IIpupoze, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AmMMuak, ero pu3nyecKue u
30 XUMHUYECKHUE CBOMCTBA, MOJyUYCHUE U bubmorexa HOK
' ’ yi https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpakTiueckast pabota Ne 3 o Teme
31 «IlonydeHne aMMuaKka, M3y4eHHE ero bubmotexa [JOK
' e > YA https://m.eds00.ru/00adf180
CBOMCTBY»
3 A3oTHas KucaoTa, e€ Gu3ndecKkue u bubnunoreka LIOK
' XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPATbHBIX
33 no0OpeHnii. XUMHUYECKOE bubnmorexa HOK
' yA00P ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl
COCTMHEHUSIMH a30Ta
®ochop. Crpoenue atoma,
34 buznyeckue 1 XuMHUYECKHe CBONCTBA Bubmmorexa [IOK
' ’ https://m.eds00.ru/00adf68a
MOJTyYCHHUE
Oxkcua pocdopa (V) u pochopnas
35 KI/ICJ‘IOTS (bl(fwfqeilee I/I(bxng)mzeCKHe bubmmorexa LIOK
' . https://m.edsoo.ru/00adf68a
CBOMCTBA, TTOJIYYCHUE
Ucnonb3oBanue hocdaToB B KauecTBe
. bubmuorexa [{OK
36. MHUHEPaAJIbHBIX YI00pEHUH.

3arpsi3HeHue NPUPOJHON CPEbI

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

Yrnepon, pacnpocTpaHeHUE B

37. npupoze, Gu3nYecKue 1 XUMHUIECKUE bubmmorexa LIOK
N https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupel yraeposa, ux pusndeckue u
38, XHUMHYECKHE CBOMCTBA. bubmuorexa [IOK
DKkonorudyeckue npooIemsl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKCHIOM yrieposa (1V)
39. YronbHasg KACIOTa U €€ CONU bubmroreia LIOK
https://m.eds00.ru/00ae006¢c
[TpakTiueckast pabota Ne 4 o Teme
0. "IlonyuyeHue yriaekuciaoro rasa. bubnuoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
41. OpPraHMYECKUX BEIECTBAX KAK O bubmxoreka LTOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiIepoaa
42. KpemHnii u ero coequHeHus bubmxoreka LTOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Perenue
43, JKCIIEPUMEHTAIIBHBIX 33/a4 10 TEME bu6muoreka [JOK
«BaxHenmme HeMeTallbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»
Kontponbnas padota Ne3 o teme
44, «BaxkHenme HeMeTallbl U UX bubmmoreka LOK
https://m.edsoo.ru/00ae0e18
COCTMHEHUS»
45, OO0mias XxapakKTepruCcTUKa XUMHYECKUX bu6muoreka [IOK

3JICMCHTOB — MCTaJIJIOB.

https://m.edso0.ru/00ae103e
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Meraunueckas CBsi3b U
MeTaJlJINYecKasi KpucTajindeckas
pemérka. @u3nMvecKkre CBOMCTBa
METaJIJIOB

XMMHYECKHE CBOMCTBA METAJLJIOB.

46 DIIEKTPOXUMUUECKUN P buGnuorexa [IOK
' p . p https://m.eds00.ru/00ae1156
HAIPSOKEHUH METAJIIOB
OO6mme crocoObl MoTydeHHs
MeTaiuioB. CrutaBsl. BerauciieHus o
47 aBHEHUSIM XUMUYCCKUX PEaKIU buGnuorexa HOK
' yp p ’ https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPKHUT
PUMECH
48 TlousTie 0 KOPPO3UU METAILIOB bubmorexa HOK
' pp https://m.eds00.ru/00ae1278
bubmmoreka IIOK
49, €JI0YHBIE METAJIIbI
i https://m.edsoo.ru/00ael4b?2
50 OKcubI U THAPOKCUJIBI HATPUS U bubmuoreka [IOK
' KaJus https://m.eds00.ru/00ae14b2
51 [llenouHO3eMeTbHBIC METAILIBI — bubmuoreka [IOK
' KaJIBIIMHA 1 MarHuit https://m.edsoo.ru/00ael5e8
52 Bakueiinme coeTMHEHNS KaJIbINA bubnnorexa [JOK
) o 1 https://m.edsoo.ru/00ae15e8
53 O000I11IeHNE U CUCTEMATHU3ALHS
’ 3HAHUI
54 JK&cTKoCcTh BOJIBI M CIIOCOOBI €€ but6mmoreka [IOK
' yCTPaHEHUs https://m.edso0.ru/00ae1886
55 [TpakTrueckast pabota Ne 6 o Teme bubnmoreka [JOK

" KECTKOCTL BOALI 1 METOEI €6

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

N bub6nmmoreka [IOK
> AmomHHH# https://m.edsoo.ru/00aelc64
57, AmdoTepHbIe CBOICTBA OKCHA U bubnuoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
cg. eneso bub6nmoreka [IOK
https://m.edsoo.ru/00ae1d86
5o, OKcuIbl, THIAPOKCHIBI U COJIH JKejIe3a bubnuoreka [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
€0. O000I11IeHNE U CUCTEMATU3AIUS
3HAHUHN
[TpakTudeckas padora Ne 7. Pemenue
61 AKCIIEPUMEHTAIIBHBIX 334a4 110 TEME bubmmnoreka HOK
«BaxHeue MeTaljibl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS»
Berurcnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
6. peareHTOB J1aH B U30BITKE WJIH bubnuoreka [IOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOMH /101U BbIXOJa MPOAYKTa
peaxiuu
63, O00011eHNe U CUCTEMATU3ALIS
3HAHUH
KonTtponpHas padora Ne4 o teme
64. «BaxHeue MeTalljIbl U UX
COCTMHECHUS
65, BewecTBa 1 Marepuansl B bubnuorexa [IOK

IOBCEIHEBHOU XKU3HU YeI0BeKa

https://m.edsoo.ru/00ae3f50
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6. XUMHYECKOE 3arps3HEHUE 1 bubmmoreka [JOK
OKpYKarolllei cpebl https://m.edsoo.ru/00ae4270
67, Ponb xumuu B penieHnu 1 bubnuoreka [JOK
IKOJIOTHYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
68, O06o0maromuii ypok 3a Kypc XUMUH 1 bu6nunoreka LIOK
OCHOBHOM IIKOJIBI https://m.edsoo.ru/00ae0dOa
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
» Xumus, 9 kimace/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,

AxnronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

Knura miis yunrens k YMK

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/00ae0d0a
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