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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
COCTaBJicHa Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30oBaHMs, IPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBe (QeaepaibHON padoueld MporpaMmsl
BOCIIUTAHUS U C YYETOM KOHLETIINY MPENoJaBaHus y4eOHOTo mpeaMeTa « XUMUsHy
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit @eaeparui.

[Iporpamma 1Mo xuMuu na€T MPECTaBICHUE O MENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Ppa3BUTUS OOYyYAIOUIUXCS CPEJICTBAMH YYEOHOIO
npeaMera, yCTaHaBJIMBaeT  00s3aTEIbHOE peIMETHOE coziepKaHue,
MpeayCcMaTpPUBAET pacIpeie]ieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHUE IO
pazmenaM W TeMaM MpOrpaMMbl IO XHMHUH, OIpPEIETseT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEPUCTUKU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh  U3YUCHHUS] XUMHHU C YU4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKA y4eOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYaromuxcsi, OMNpeneNseT BO3MOKHOCTA TpeaMera IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TpeOOBaHUMN K
pe3ynbTaTam oOy4YeHHS XMMUU Ha YPOBHE IIEJICH U3YYCHHS TIPEIMETa i OCHOBHBIX
BHJIOB y4eOHO-ITO3HABATEIbHOW JCATEILHOCTH OOYYalomerocs IO OCBOSHHIO
y4e0HOTO COJIep KaHUsI.

3HaHWE XUMHUHU CIYKUT OCHOBOM uisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocs, ero MpeACTaBICHUN O MaTepuaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOMPEBPAIIECHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS IOO0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUS UEIOBEUECTBA — CHIPHEBOM, HHEPTETHUUYECKOMH,
MTUIIEBOM ¥ SKOJIOTHYECKON O€30MaCHOCTH, MPOOIIEM 3I[paBOOXPaHEHUSI.

N3yuyeHnne xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH NIl CaMOpas3BUTUS U
dhopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 001Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIAJ B (DOPMUPOBAHWE MBIIUICHUS] U TBOPUYECKUX CIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB WX CaMOCTOSITEIbHOW  Y4eOHOW JIeSITeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MTOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU eI TENHHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBACT OCHOBBI
LIETTIOCTHOTO B3IJIsIa HA €UHCTBO MPUPOJbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yYaronInXcs;



crocoOCcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
HAy4HBIM 3HAHUSAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTUYECKOE
oOpazoBaHUE 00yYArOITUXCSI.

JlanHble HampaBieHUs B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKOM
colepKaHusl ~ yuyeOHOro IMpeaMera, KOTOPBIA  SBISETCS  IE€IarorH4ecKH
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha ONpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CUCTEMBbI MEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHIA
OPraHUYECKON XMMUHU.

CrpykTypa coaepkaHus MpOrpaMMbl MO XMMHUU C(OpMUpOBaHA Ha OCHOBE
CUCTEMHOr0 Moaxoaa K €€ m3yudeHuro. CouepiaHue CKIAIbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOMN
peakuuu. OOe 3THU CHCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUECKUX MPEACTABICHUIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpeAcCTaBlIeHUN 00 JJIEKTPOIUTUYECKOW JAHMCCOIMAIlMM BEUIECTB B
pacTBopax.

TeopeTnyeckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEAOBATENIBHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (YHKIIUM OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOIYYCHHUS
M3Yy4YaeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MIPEJICTABJICHHUS O XUMUYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METO/JaM TO3HaHUsl B Hayke. M3yueHune XuUMUU MPOUCXOAUT C MPHUBJICUECHHEM
3HAHMM W3 paHee HW3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKalomuid MUp»,
«buomnorus. 57 kimacce» u «dusnka. 7 Kmacey.

[Ipy wu3ydyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
JESATENbHOCTH YEJOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOH KYJBTYPBHI.
3agaua y4eOHOro mpeaMeTa COCTOMT B ()OPMHUPOBAHMU CHCTEMbl XHMHUYECKUX
3HAHUN — BaKHEHIIMX (aKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX 00O0OIEHUI MHUPOBO33PEHUYECKOIO XapaKTepa, s3bIka HAyKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHMsS TIPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATEIbHOM M y4eOHO-HCCIIeOBATEIbCKON
JESTENbHOCTH, OCBOEHHMU MpaBHil 0€30MacHOro oOpalleHHs ¢ BEIIeCTBAaMHU B
[MOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)XKHOE
3HaYEHUE MPUOOPENH TaKHUe 111, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA CHCTEMaTHYEeCKOe MpUOOIEHUE
oOy4Jarommxcs K CaMOCTOSATEIbHOM MO3HABATEIbHON AESATENbHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIOMIUX MPUOOPETEHUIO 00yJarOIUMHUCS
ONbITa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIMX YHHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3JIMYHBIX BUJOB JEATEIbHOCTH;

— (opmupoBanne oOmeNd (QyHKIMOHATIBHOM U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHUCJ€ YMEHUH OOBSACHATb W OLEHHUBATh SIBICHUS
OKPY>KAIOLIEro MHUpa, WCHOJIb3ysl 3HAHUS U OMBIT, MOJYYEHHbIE MPU H3YUYECHHUH
XUMHUH, TPUMEHSTh HMX MpPH PElIeHWH TpoOJieM B TMOBCEAHEBHOM >KHU3HH H
TPYAOBOU JIESATEIBHOCTH;

— (¢opmHpoBaHHEe Yy OOy4YalOIIMXCAd T'yMAaHHMCTHYECKHX OTHOIUEHUH,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKU
1IeJIeCO00pa3HOro0 TMOBEJAEHUs B OBITY MU TPYIOBOM JEATEIBHOCTH B IEJAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEW IPUPOJHOU CPELBI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIMTAHUID HAa OCHOBE YCBOEHHMS OOIIEYEIIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoduiIs M HAMPaBICHHOCTH JalbHEHUIIEro
oOyueHus.

OOmee 4YuCIO YacoB, OTBEACHHBIX MJIs M3YYEHUS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 gacos (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

ITeprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB
XUMHYECKUX OJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIblUd M UX
COCMHEHUN B COOTBETCTBHUU C IIOJOKEHHEM »JJIEeMEHTOB B llepmonnueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHJIBI XMUMHUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAINYECKOU PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IWYHbIM KjaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukarys XuMAYeCKUX Peakiiiid 1Mo Pa3INdHbIM MTPU3HAKaM (TI0 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEIHIECTB, MO TeIIoBOMY 3(dekrty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHIO KaTaln3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsrrne o0 0OOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusix. [IoHsATHEe O TOMOT€HHBIX U TeTepPOreHHBIX
peakuusax. [lonarue o karanmuse. IloHsATHE O XUMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlUU,  DJIEKTPOHHBIM  OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOU peaKuum. CocraBnenue YpaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C  HCHOJIb30BAaHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust INEKTPOIUTHUECKON JUCCOUUALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonbl, annonsl. MexaHu3M AUCCOLMAIMUA BEIIECTB C PA3JUYHBIMU BHUIAMU
xumMuueckoi cBsizu. Crenens aucconuanuu. CUIbHBIE U C1a0ble 3JEKTPOIUTHI.

Peakiiuu nonHOro oOMeHa. Y ClIoBHS MPOTEKAHUs peaKIii HOHHOTO 0OMeHa,
NOJIHBIE W COKpAILlEHHBbIE HOHHBIE ypaBHEHUs peakuuid. CBOHCTBA KHUCIOT,
OCHOBAaHMM U cojleil B CBeTe MpEACTaBICHUH 00 3IEKTPOIUTHYECKOM
nucconnanuu. KadecTBeHHbIE peakuu Ha MOHBL. [loHATHE 0 THApPOIW3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPTaHUYECKHX
BEILIECTB — METAJUVIOB M HeMeTauioB (rpaduta u ajimasza), CIOXKHBIX BEIIECTB
(x;mopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEeakinuu



OT BO3JICUCTBHUS PaA3IUYHBIX (HAKTOPOB, KCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pacTBOpPOB BEWUIECTB, IMpOLECCAa AWCCOLMALMU KHUCIOT, IIEeJIOYed U CoJier
(BO3MOXXHO  MCMOJB30BAHME BHUJEO  MaTEpHUAJIOB), IPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOUIUX ~ NPU3HAKH  MPOTEKAHHMs]  PeakuMid HOHHOTO  OOMeHa
(oOpazoBaHue ocajgka, BBIICICHHE Ta3a, O0Opa30BaHHE BObI), OIIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peaklMK pa3yIOKEHHs, COSUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBIO KAUECTBEHHBIX pEaKIMii HAa HOHBI, pEIICHUE
AKCIEPUMEHTAIBbHBIX 3a]1a4.

HemeTaJsibl 1 MX COeIMHEHHUS

OO6mrast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (pu3nyecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHMHYECKHE CBOMCTBA Ha IpUMEPE  XJIOpa
(B3auMMOJENCTBHE C MeTaylaMd, HEeMeTaJlaMH, IejJodyaMu). XJIOPOBOJIOPOI.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJYy4YEHHE, NMpUMeEHeHue. JlelicTBue
XJIOpa W XJIOPOBOJIOPOJA HAa OpPraHW3M 4YeJIOBEKA. BakHelmne XJIOpuIbl U HX
HaXO0XKJEHUE B IPUPOJE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nyecKue CBONCTBA
MIPOCTBHIX BEUIECTB — KUCIOPOJA U Cepbl. AJTIOTPONHbIE MOJAU(PHUKALNN KUCIOPOAA
U cepbl. XuMUUeckue cBoicTBa cepbl. CepoBOAOPO, CTpOCHHE, (PU3MUECKHE U
XUMH4Yeckue cBorctBa. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIIOB.
CepHass kuciora, (Quznueckue W XUMHYECKHME CBOWMCTBa (00mIME Kak
MPEACTABUTENS KJjacca KHUCIOT U chenuduyeckue). XHUMHUYECKHE pPEaKLuH,
Jeale B OCHOBE IPOMBIIUIEHHOTO croco0a IMOJyYeHUsS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Conu CepHOM KUCIOThI, KAYECTBEHHAs! peaKklus Ha
cynbdar-uoH. Haxoxnaenue cepsl U €€ COEIUHEHHUM B TpUpPOJE. XUMUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COEIUHEHHUSIMU cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILCHUSI.

OO6mast xapakrtepucTuka 371eMeHTOB VA-rpyrmmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
(du3nueckue U XuMH4IecKkue cBoiictBa. KpyroBopot azora B npupoae. AMMHUAK, €ro
(bu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MOJydYeHUEe U puMeHeHune. Coiu aMMOHUS,
X (pU3NYECKHe U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THAasl KHCIIOTa, €€ MOJydeHue, (PU3NYECKHe U XHUMUYECKHE
cBolcTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT M chenuduyeckue).
Hcnonp30oBaHWe HUTPATOB U COJEd aMMOHHS B KAyeCTBE MHMHEPAIbHBIX
ynoopennii. XuMUYeCKOe 3arpsi3HEHHE OKPY KaIoIIel cpeibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHHWE BO3AyXa, MOYBbI M BoaoéMoB). Docdop,



ajutoTponHbie Moaudukanuu (Gochopa, GU3NUECKHE W XUMUYECKHE CBOWMCTBA.
Oxkcun docdopa (V) u bocdhopnas kuciora, Gu3NIecKue 1 XUMHUUECKHE CBOMCTBA,
nosyyenue. Mcnoas3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHW  OKUCICHHS.  YTIEpoJA,  aJuIOTPOIHBIE
Monu(UKALUY, PACHPOCTPAHEHHE B Mpupone, (U3MYECKHE U XHUMHUYECKHE
cBoricTtBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. Okcuibl yriepoaa, ux
¢uznyecke M XUMUYECKHE CBOMCTBA, JIEMCTBME HAa JKUBBIE OPTraHU3MBI,
MOJIyYeHUE W TMPUMEHEHHEe. JKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumoresa r1yI00aJIbHOTO TMOTEIUICHUS KIMMara, MapHUKOBBIN
addekrt. YronpHas KUCIOTA U €€ COJIU, UX (PU3NUECKUE U XUMUUYECKUE CBOMCTRA,
noiayuyeHne U npuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBL.
Hcnonp3oBanue KapOOHATOB B OBITY, MEIUITMHE, MPOMBINIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOJ, TIIMUEPHH, YKCYCHasl KUCIIO0TA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
IPOIYKTHl UX TIepepaboTku (O€H3MH), UX POJIb B OBITY M IMPOMBIIUICHHOCTH.
[ToHsaTHE O OMOJIOTUYECKHU BAXKHBIX BEIIECTBAX: KUpaX, OelKkax, YriaeBojax — U ux
poii B KM3HM UeJIoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCIMHCHUU.

KpemHuuii, ero ¢usnueckue ¥ XHUMHYECKHE CBOWICTBA, IIOJy4YEHHE H
npuMenenue. CoeauHeHus KpeMHUsi B mpupojae. OOmme mnpeacraBieHus 00
okcusie kpemausi (IV) u kpemaueBoit kuciore. CUUKAThI, UX HCIOJIb30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTenbHbIE MaTepHalbl: KepaMuKa,
CTEKJIO, 1IEeMEHT, O0eTOH, keyie300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTEJIbHBIX MaTEPUAJIOB B MOBCETHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

M3y4eHUE 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
POBE/ICHUE KAUeCTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOIIO/IEHNE TPU3HAKOB
WX TIPOTEKaHMs, OMBITHI, OTpakarolue (PU3NUYECKUE M XUMHUYECKHE CBOWCTBA
TraJIOTEHOB M MX COEIMHEHUU (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeOUHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), HAOJIIOECHUE TMpollecca OOYIIIMBAaHUS caxapa IMoJj JACHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3Yy4YEHUE XUMHUYECKHX CBOWCTB
pa30aBlIeHHOIN CEPHON KUCIIOTHI, MPOBEJCHUE KaUeCTBEHHON PEaKINK Ha CyIb(dat-
WOH U HaONIOZIeHUE Npu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHHUH (BO3MOMKHO HCIOJIb30BAHKE



BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX YAO0OpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAueCTBEHHBIX PEAKIM{ Ha MOH aMMOHHUA U (ochaT-uOH U U3yUeHHE NMPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIEVICTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YCHHE MoJenen
KPUCTAUNIMYECKUX PEIETOK anmasza, rpadura, ¢ysepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCcOPOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NIPOTHBOrasa, MOJy4YeHHE, COOMpaHue, paclio3HABAHUE U HU3y4YEHUE
CBOMCTB YTJICKMCIIOTO Ta3a, MpOBE/IeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT |
CWIMKAT-UOHBl W HW3yYECHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKUMEN CHUJIMKATHOM MPOMBINIUIEHHOCTH, PELICHHE JSKCIEPUMEHTAIbHBIX
3a7a4 no TeMe « BaxkHenme HeMETAITbl U UX COCTUHEHUS.

MeTtajuibl 4 MX COCAUHEHMS

OO01mast xapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAaHUU
ux mnoyiokeHus B llepuomuueckon cucremMe XuMuU4eckux diaemeHtos . U.
MenaeneeBa u crpoeHust atomoB. CTpoeHue mMeTtaiyioB. Merajuinueckas CBA3b U
METAJNIMYECKass ~ KpUCTa/UIMYecKas  pemi€Tka.  DJIEKTPOXUMUYECKUU  pAall
HanpspkeHu MetaioB. dusnveckrne n XUMUYECKUE CBOMCTBA MeTauioB. O0miue
CcrocoObl MosydeHus: MeTaiioB. [loHATHE O KOpPpPO3UM METAJIOB, OCHOBHBIE
cnocoObl 3alUThl UX OT Koppo3ud. CruiaBel (CTalb, YYTyH, AIOPATIOMHUHHIM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBITINIEHHOCTH.

[I{emouyHble MeTaiuibl: NoJiokeHue B [lepuoanyeckoil cucteMe XUMHUYECKHUX
anemeHToB /. 1. MenneneeBa, CTpOeHHME UX aTOMOB, HAaXOXJIECHUE B NPUPOIE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanusa). OKcuabl U
TUAPOKCUABL HATpusd W Kanusa. [IpuMeHeHue MIeNOYHBIX METauIOB U KX
COEeIMHEHU.

IllenoyHO3eMENBbHBIE METAIBI MAarHMd W KaJbLIMM: TIOJIOKEHHE B
Ilepnognueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Ipupoae. PU3ndecKkue 1 XMMHYECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHUsS KalblUs (OKCHHA, THAPOKCUI, COJIH).
XKéctkocTh BOBI U CITOCOOBI €€ yCTpaHEeHUS!.

AunroMuHUN: onoxkeHue B [lepuoinueckor CUCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenaeneeBa, CTpoeHUE aroMma, HaxoXAeHUWE B mpupoac. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucteme XMMHYECKUX 3JEMEHTOB /1.
N. MengeneeBa, CTpoeHHE aToMa, HaxOXJaeHUE B npupone. Dduszuueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, rupokcuibl 1 cou xxenesa (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHUE.



Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMd METAJIOB U CIUIABOB, HX (DU3WUYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJIEUCTBUS OKCHJA
KaJbllUsl W HATpus C BOJIOM (BO3MOKHO HCIOJIb30BAaHUE BHJIEOMATEPHAJIOB),
UCCIIEIOBAaHWE CBOMCTB >KECTKOM BOJIbI, IPOIIECCA TOPEHUS KEje3a B KUCIOPOJIEe
(BO3MOXKHO  HCTOJIb30BAHUE  BUJIEOMATEPUATIOB), MPU3HAKOB  IMPOTEKAHUS
Ka4ECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KaJblHWs, ATIOMUHUA, UHKA, JKEJe3a
(IT) u xenesa (III), mequ (II), HabnrogeHNE U OMUCAaHUE MPOIECCOB OKPAITUBAHMUS
IJIaMEHW WOHAMHU HATpus, Kajusd ¢ KaJublHsd (BO3MOXKHO HCIIOJIb30BAaHHE
BHJICOMATEPHUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHAA ATFOMUHUS
Y THUIPOKCHUJA [IMHKA, PEIICHUE SKCIEPUMEHTABbHBIX 3a/1a4 10 TeMe «Baxkueummue
METAJIbI U UX COCTUHCHUS.

XUMHA U OKPYKAKOIIAA cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
MCIIOJB30BaHUE BEILIECTB U XMMUUYECKUX peakiuid B ObiTy. IlepBas momors mpu
XAMHUYECKHUX 0KOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HEHHUE OKpYXKarolier cpeapl (IpeaeibHas JOMyCcTHUMAas
KOHIIeHTpalus BemiecTB, nainee — [1JIK). Poins XxumMuu B pelieHun 3KOJIOTUUECKUX
npoOiem.

Xumuueckuit IKcnepumenm:

u3yueHue oOpasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHbIS
MaTepHuabl).

Mescnpeomemmnuie céasu

Peanuzamnus MeXnpeaIMETHBIX CBA3€M MPU M3YYEHHM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TAK U MOHSTUM, SBJISIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LHMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAy4YHBIM (DAKT, THIIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTe3, Kilaccupukamus, MepUOAUYHOCTh, HAOIIOJCHNUE,
JKCIIEPUMEHT, MOJAECIUPOBAHUE, H3MEPEHUE, MOJENb, SBICHUE, NaPHUKOBBIN
3 deKT, TEXHONOTHS, MAaTEPHUAIIBI.

dusznka: marepusi, aTroM, OJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIIHWI,
W30TOMbI, PAJUOAKTUBHOCTb, MOJEKYJIA, AJIEKTPUYECKUN 3apsiji, IMPOBOJHUKH,
MOJYNIPOBOJTHUKH, JTUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OO0OBEM,
arperaTHOE COCTOSIHME BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIUIMYECKAS
pemérka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, CIUHHMIIBI M3MEPEHHUS, KOCMHUYECKOE
MPOCTPAHCTBO, TJIaHETHI, 3BE€3/1b1, COJHIIE.



buonorus: dorocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yIoOpeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMbI€, TOTITUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUsI JOCTUTAlOTCS B XOJie OOyYEeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCHUTATEIILHOMN JACSATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUIUCKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBEe MpaBUJIaMd U HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yYarOIIUXCS.

JIugyHOCTHBIE ~ pe3yjibTaThl  OTpakalOT  TOTOBHOCTH  OOyYarommxcs
PYKOBOJACTBOBATbCSI CHUCTEMOW IO3WTHBHBIX LIEHHOCTHBIX OpPHUEHTALMA U
pacIIMpEHUE OIbITA IESITEILHOCTH HA €€ OCHOBE, B TOM UHCIIE B YACTH:

1) mnaTpHOTHYECKOTO BOCIIMTAHMS:

LIECHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOM HAyKH B KHU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HHGPOpMAIHEH O
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS. O COLUMAIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATENbCKOM,  TBOPYECKOM M JAPYIHMX  BHJAX
JeSTENHHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MACSATEIBHOCTH TIPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBHIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpoLiecce ATOW Yy4eOHOM JeATEeTbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEJCHHE W TNOCTYIIKM CBOMX TOBApUIIEH C MO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH W COCTABISIOLINE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKAa C
NIPUPOJHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIHMMBIC IJII OOBSCHEHHS HAOII0JaeMBIX IPOIIECCOB W SIBJICHUH,
MO3HABATENbHOM, MH(OPMAIMOHHOW M YHMTATENIbCKOW KYyJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Y4EeOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M T[O3HAHWIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €aMOOOpa3OBaHMIO, IMPOEKTHOM U  HCCIEAOBATENIbCKOU
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U yYPOBHS OOy4YEHUS B
JlaJIbHEUIIIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBuil O€30MacHOCTH TpU  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U pPeabHOM )KU3HH;

5) TPYA0BOI0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUUECKOMY M3YUYeHUI0 Mpodeccuii U Tpyaa pa3IudyHoro poja,
YBOKECHHE K TPYAy M pe3yjibTaTaM TPYJOBOH JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHHS NPEJAMETHBIX 3HAHUM 1O XUMHUU, OCO3HAHHBIM BBHIOOP
MHJIMBUAYAJILHOW TPAEKTOPUHU MPOJIOIHKEHUST 00pa30BaHUsl ¢ YUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIeHON Mpo(ecCuoHanbHOM eITeIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K TNPHUPOJEC KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlIeCTBOBAHMS, TOHUMAaHUE LIEHHOCTH 370POBOTO U
O0e3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3nyecKoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHHUS
npaBmI 0€30IMIaCHOTO MOBEACHUS TP paboTe C BEIIECTBAMH, A TAK)KE B CUTYyaIUsX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMUSI, MOJy4aeMble MPU U3YYEHUU XUMUH, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPYIKAIOIIEH MPUPOJTHOU CPEIOH, ISl MOBBIIICHUS
YPOBHS  DKOJOTHYECKOM  KYyJbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B cocraBe MeTanmpeAMETHBIX peE3yJbTaTOB BBIACISIOT 3HAUYUMbBIC s
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAy4YHOW KapTUHE MHpA, M YHUBEpCaJIbHbIC y4eOHbIE TeCTBUs (ITO3HABATEIbHEIE,
KOMMYHUKATUBHbIC, PETYyJIATUBHBIC), KOTOpbIe OOeClneyuBalOT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YyueOHOMU
NEeSATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jjoruueckue JelicTBUA:

YMEHHSI HCTOJB30BaTh MNPHUEMBI JOTUYECKOTO MBIIIJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XMUMHUYECKUX MOHSATUN (BBIIETATh UX XapaKTEpHbIE
MPU3HAKH, yCTAaHABJIMBATh B3aUMOCBS3b C JPYTMMHU MOHSITUSMH), UCIOIb30BaTh
MOHSTHS JJIs1 OOBSICHEHUS! OTACNbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIacCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIIui,
YCTaHaBJIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3Yy4YECHUS,
CTPOUTH JIOTUYECKUE PACCYX AEHUS (MHAYKTUBHbBIC, I€TyKTUBHBIE, 110 aHAJIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATh B TIpollecCe€ TO3HAHMS TOHATUSA (TIPEJAMETHBIE W
METanpeIMETHBIC ), CHAMBOJIUYECKHUE (3HAKOBBIE) MOJIETU, UCTIOb3yEMbIE B XUMUH,
peoOpa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEeMEHTa), XUMHuYeckas (opmylia U ypaBHEHHE
XUMHUYECKOW peakluu — MpU PElIeHUH Y4eOHO-TI03HABATENIBHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABIAThL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKHUX PEaKITHil,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIECJCTBEHHBIE CBSI3U W
MIPOTUBOPEYUHS B U3yUaEMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejibckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI i1 (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMNbITa MO ITUIAHUPOBAHUIO, OPraHU3AIMU W MPOBEIACHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmoIaTh 3a XOJOM Tpollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJbTar, POpMYIHPOBaTH 000OIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUSI, COCTABIIATH OTUYET
0 MPOJIETIaHHOM padoTe.

Pabora ¢ ungopmanmei:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
pa3IMYHBIX BUJOB U (POpM Mpe/CTaBICHUS, MTOTYyUYaeMYyI0 U3 pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHus, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATH MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO MHGOPMAIIHIO;



yMEHHE MPUMEHATh Pa3INYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOPMAIIMM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHHE OIbITa B
o0nacTd HUCHOJB30BAaHUS  HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAaHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (pOopMy MpeAcTaBieHus] HHPOpMAILUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMA CXEMaMH, JuarpaMMaMH,
ApyrumMu GopMaMu rpauku U UX KOMOMHALUSAMU;

YMEHHE HCIOJIb30BaTh U AaHAJU3UpPOBAaTh B Ipolecce Yy4deOHOHl u
UCCJIEIOBATEIBCKON ACSATENBHOCTH MH(DOPMAIUIO O BIHMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3MiCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOIIeH MPHUPOIHOM
Cpelibl.

KoMMyHuKkaTHBHBIE YHHBepCcaAJIbHbIE YUeOHbIe JelCTBUS:

yMEHHUS 3aJaBaTh BOINPOCHI (B XoJe jauajgora U (Wiu) JUCKYCCHH) IO
CyHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYITUPOBAaTH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BHITIOTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsI ~ TPEACTaBISATh  MOJY4YEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
NEeSTENbHOCTY B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAINIO
pe3yNbTaTOB BBIMOJTHEHUS XHMHUYECKOTO JKCIepHMEHTa (J1abopaTOPHOTO OIBITA,
1a00paTopHOM pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEMIECTB, yU4€OHOTO MPOEKTA);

yMeHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEIFHOM M MCCIEOBATENIbCKOM  JIEATENbHOCTH  MPU  PEIICHUH
BO3ZHUKAIOIINX TPOOJIEM Ha OCHOBE Yyu€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uuui (00CyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMBI», KOOPAHHALIMS
COBMECTHBIX JEWCTBUH, ONpelIeleHue KpPUTEpUeB IO OLEHKE KayecTBa
BBITIOJIHEHHOM pabOTHI U APYTHE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENU JEATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeNIbHOCTD, BBIOMpaTh Hanbosee A3 PeKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITENIBHO COCTaBJSTh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBHM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON €M, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B YCIIOBUU 3aJaHHIA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yJbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO
cCoJlep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW defepalbHON pabdoueil Mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIONIMMHCS HAy4YHbIE 3HAHHUS, YMEHHUS U CIOCOOBI



NeHUCTBUH, crenupuyeckue JId MpPEeIMETHOM 00lacTH «XUMHS», BHJIBI
NEATEIBHOCTY MO  TOJYYEHHIO HOBOIO 3HAHUS, €ro HWHTEpIpETaluH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHUsIX.

K xoHiy 00ydenus B 9 kjiacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSl YMEHUM:

e pPacKpbIBaTb CMBICJ OCHOBHBIX XHUMHYECKHUX TMOHSTUN: XUMUUYECKUU
3JIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTUOH, aHWOH, IPOCTOE BEILIECTBO,
CI0>KHO€ BENIIECTBO, BAJEHTHOCTb, AJEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCIICHHSI, XUMUYECKasl peaKIns, XUMUIECKasl CBA3b, TEIIOBON A(PdekT
peakIuu,  MOJb, MOJISIpHBIH  00BEM,  PAcTBOp,  AJICKTPOJMTHI,
HE3JICKTPOJIUTHI, SJICKTPOJIUTHYECKAS TUCCOLMALIMS, PEAKIMU HOHHOIO
oOMeHa, KaTtaJiu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIC PEAKIUH, OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHCJINTENIb,  BOCCTAaHOBHUTEIb, OKHCJICHHE H  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKasl CBsI3b (KOBaJICHTHAsi, UOHHAas,
METAJIMYECKasi), KpUCTAIMYECKass pemeTka, KOpPpOo3usi METalioB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PEAKIMU, NPEACIbHO JIOIMyCTUMAas
koHueHrtpanus [1JIK BemiecTna;

e WUIIOCTPUPOBATHh B3aWUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHSATUM U
MIPUMEHATH T MOHITHUS NP OMIMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJIP30BaTh XHUMHUYECKYI0 CHMBOJHUKY JUIA COCTaBJeHHUS (HopMy
BEILIECTB U YPABHEHUI XMMUUECKUX PEAKIIMIA;

e ONpPEAEHATHh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMHUYECKUX 3JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
OMpeNeNEHHOMY KJIacCy COEIWHEHUW 1o ¢dopMmysiaMm, BHI XUMHUYECKOU
cBs3u (KOBaJICHTHAs, HWOHHAs, METa/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUSX, 3aps]i MOHA 10 XUMHUYECKON (opmyJsie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHUM, THUI KPUCTATUTMYECKOU
PELIETKM KOHKPETHOT'O BEIIECTBA;

e packpeiBaTh cmbich Ilepuognueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATh M XapaKTEPU30BATH
Tabnuuynyto (opmy llepuoamdeckoit cCUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATHSA «rJaBHasg moarpynma (A-rpynma)y u «moOodHas
noarpynmna (b-rpynma)», manple U OONbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B TMEPUOJUYECKONW Tabiuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHKAMU  CTPOCHHUSI  aTOMOB  XHMHWYECKUX
AJIEMEHTOB (COCTaB MW 3aps] sjapa, oOIIee YHCIO DJJIGKTPOHOB U
pacripefielieHie HX 1O D3JIEKTPOHHBIM CJIOSM), OOBACHATH OOIHe
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUU B



mpeaenax MallbIX MEePUOIOB U TJIABHBIX MOATPYNI C YYETOM CTPOCHHS MX
aTOMOB;

KIACCU(PUIIMPOBATh XMMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE PEAKIUU (TI0 YUCIy M COCTaBY yYacCTBYIOIIMX B PEAKIIUN
BEIIECTB, MO TEIUIOBOMY 3(PEKTy, MO M3MEHEHHUIO CTENEeHEeW OKUCIIECHUs
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME W CcHelUuPUUECKUEe XUMHUUYECKHUE
CBOMCTBAa TPOCTHIX U CIIOKHBIX BEIIECTB, TOJATBEPKAas OIMUCAHUE
MpUMEPAMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInii;

COCTaBIATh YPAaBHEHHSI DJIEKTPOJUTUYECKOW AMCCOIUAIMN  KHCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIINA NOHHOTO
oOMeHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIONUX CYIECTBOBAHUE
TEeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUH
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO OajaHca 3TUX peakLui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAICHU B Pa3IUYHBIX
YCIIOBUSX;

BBIUUCISTh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O U MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO [IOJI0O XHMHUYECKOrO »JJIeMEHTa 1o Qopmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINH;

coON0aTh  MpaBUja  [OJIb30BAHUS  XMMHUYECKOM  MMOCYyJAOM U
nabopaTopHBIM  00OpY/NOBaHMEM, a TaKkKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMUA IO BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKUX OMBITOB TIO0 TOJYyYEHHUI0O U COOMpPaHHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAIOIINE  KAYECTBEHHBI  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
uoaua-, kapbonat-, ¢ocdar-, cuiaumkar-, cyibdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W HMOHBI W3YYEHHBIX METAJIOB, NMPUCYTCTBYIOIIHNE B
BOJHBIX PACTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIE OINEPAIMU MBICIUTEIBHON JeATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, OOOOIIEHUe, CHUCTEeMaTU3AIUI0, BBISABICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3EH — I M3Y4YCHUS CBOWCTB BEIIECTB H
XUMHUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HaOJI0ZICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

9 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB H TeM (uudposrie)
KoHTpo/bHbI IIpakTHyeckue
n/n NMPOrpamMMmblI Bcero o0pa3oBaTejbHbIE
e padoThlI padoThI
pecypcsbl
Paznea 1. BemecTBo u XuMn4yeckne peakuumn
. bubnuoreka [JOK
[ToBTOpeHue U yriayOieHrne 3HaHUH OCHOBHBIX
1.1 5 1 https://m.edsoo.ru/7f41a6
pa3aenoB Kypca 8 kiacca 16
but6mmoreka [JOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX
1.2 . 4 https://m.edsoo.ru/7f41a6
peakuuii 16
bubmmoreka [{OK
DIEKTPONUTHYECKAs] AUCCOLIMALIMS.
1.3 8 1 1 https://m.edsoo.ru/7f41a6
XHWMHUYECKUE PEAKIIUN B PACTBOPAX 16
Hroro no paszneny 17
Pasnea 2. Hemeranibl 1 MX cOeIMHEHHUS
but6mmoreka [JOK
OO01mas xapakTepuCcTHKa XUMUYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
aneMeHToB VIIA-rpynmel. ['amorensl 16
OO6m1as XxapakTepucTUKa XUMHIECKUX bu6muoteka [IOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a6

COCAMHCHU A

36




OO6mas xapakTepruCcTHKa XUMHUECKIX bubnmoreka [JOK
2.3 anemMeHToB VA-rpynnsl. A3ot, hochop u ux 7 https://m.edsoo.ru/7f41a6
COEIUHEHUS 36
OO6m1as XxapakTepuCcTUKa XUMHIECKIX bubnmnoreka [JOK
2.4 aneMeHToB [VA-rpynnsl. Yriaepon u 8 https://m.edsoo.ru/7f41a6
KPEMHUI U UX COEAMHEHUS 36
Hroro no pazgeny 25
Pa3znen 3. Metasiibl 4 MX COeIMHEHUS
bu6nuoreka [JOK
3.1 OO6m1me cBOMCTBA METAINIOB 4 https://m.edsoo.ru/7f41a6
36
but6mmoreka [{OK
3.2 Baxueline mMeTauuibl U UX COSAUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Hroro no paszneny 20
Pasnen 4. Xumus u okpy:xaionias cpeaa
bu6nunoreka [JOK
4.1 BemectBa 1 MmaTepHaiibl B )KM3HU 4EJIOBEKA 3 https://m.edsoo.ru/7f41a6
36
Hroro no pazgeny 3
bubmmoreka [{JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBLIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68




IHOYPOYHOE IINIAHUPOBAHUE

9 KUIACC
KosanvecTBo yacos JJIeKTPOHHbIE
JlaTa
Ne undponbie
Tema ypoka Kontpoabubie | IlpakTuuecku HU3Yy'CH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbI us
pecypcsl
[lepuonnueckuii 3akoH. [lepunonuueckas bu6mmoreka [JOK
cHCTEMa XMMHUYECKHUX 3yeMeHToB []. 1. 1 https://m.edsoo.ru/00adb5
Menneneena 9¢
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB bubnuoreka IIOK
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX 1 https://m.edsoo.ru/00adb6
15005 (03 (0):] b6
bubmuoreka [JOK
Knaccugukanus u HoOMeHKIaTypa
1 https://m.edsoo.ru/00adb?
HEOpPraHUYECKUX BEIIECTB o
. bu6mmoreka [IOK
Bupl XuMHYECKOH CBSI3U U TUIIBI
. 1 https://m.edsoo.ru/00adbac
KPUCTAITMYECKHUX PEIETOK 6
Konrponsnas padora Nel o teme
«IloBTOpEHue u yriyOaeHre 3HaHUH 1 1

OCHOBHBIX Pa3acioB Kypca 8 Kmacca»

Knaccudukanust XuMu4ecKux peakiuii
10 Pa3JIMYHBIM IPU3HAKAM

bubmuoreka [JOK
https://m.edsoo.ru/00adbc
b0

ITonsiTHE O CKOPOCTH XUMHYECKOM
peakuuu. [IoHATHE O TOMOTEHHBIX U
TeTEPOreHHBIX PEAKIINAX

bubmnoreka 1JOK
https://m.edsoo.ru/00adbe
9a




[ToHsiTHE 0 XUMUYECKOM PAaBHOBECHHU.
@DaxTopHl, BIAUSIONINE Ha CKOPOCTh

Bbu6moreka [JOK

8 . https://m.edsoo.ru/00adc2
XUMHYECKOH peakiny 1 TOJI0KEHUE %
XUMHYECKOTO PaBHOBECHUS o
OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHbBIE bubmmorera [TOK
9 https://m.edsoo.ru/00adcad
peaxkuuu
e
Teopus 3neKTPOIUTHUECKON bubnuoreka LIOK
10 nuccoranuu. CUnbHbIE U clla0ble https://m.edsoo.ru/00adcd
9JIEKTPOJIUTHI 68
bubmuoreka [JOK
11 HonHbIe ypaBHEHHUS peaKkIuil https://m.edsoo.ru/00add4
48
XHUMHUYECKHE CBOMCTBA KUCIIOT B bubmnoreka 1JOK
12 OCHOBaHHI B CBETE MPEICTABJICHHUIA 00 https://m.edsoo.ru/00add5
AIEKTPOIUTUYECKON JUCCOIMALINHT d8
XuMHYECKUEe CBOMCTBA COJICH B CBETE Bbu6moreka [JOK
13 MIpEJICTaBICHUM 00 AMEKTPOIUTHYECKON https://m.edsoo.ru/00add8
JTUCCOIMAIIAN b2
Bbu6mmorexa [JOK
14 [TonsTHE O TMApOIU3E coneit https://m.edsoo.ru/00add9
d4
bu6mmoreka [JOK
15 O0o0061IeH e U cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00addd
12
[TpakTuueckas padota Ne 1. «Pemenue bubmiorexa HOK
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAJIBHBIX 3a7a4» .
17 Konrponsnas padora Ne2 o reme bubnuoreka IIOK




«ONEeKTPOIUTHYECKAs TUCCOIMAIINS.
XuMUYecKHe peakliii B PaCTBOPAX»

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

OO611ast XxapaKTepUCTHKA TaJOTeHOB.

bu6morexa [JOK

18 XHUMUYECKUE CBOMCTBA HA MMPUMEPE https://m.edsoo.ru/00addfe
XJiopa 2
Xnoposogopoa. CosisiHas KMCIIOTa, bubnuoreka LIOK

19 XUMHUYECKHE CBOMCTBA, MOJyYEHUE, https://m.edsoo.ru/00adel
pUMEHEHNE 04
[Tpaktuyeckas padora Ne 2 o Teme bubnuoreka LIOK

20 «Ilonmy4yeHue coyIHON KUCIIOTHI, https://m.edsoo.ru/00ade3
M3y4YEHHUE €€ CBOWCTBY» 48
Brruncnenus mo ypaBHEeHUSIM bubnnoreka [JOK

21 XUMUYECKUX PEAKIUH, €CIIM OUH U3 https://m.edsoo.ru/00ade4
peareHToB J1aH B U30bITKE 88
OO611ast xapaKTepUCTUKA SJIEMEHTOB bubmmorera [JOK

22 https://m.edsoo.ru/00ade6
VIA-rpynmnst

4a

AmtoTponHbie MOTU(UKAIIMA CEPHI. bubnmoreka [JOK

23 Haxoxnenue cepbl 1 €€ COeTMHEHU B https://m.edsoo.ru/00ade6
npupoae. XMMUYECKHE CBOWCTBA CEPhI 4a
CepoBogopo, ctpoeHue, puznyeckue u bubmmorexa [JOK

24 . https://m.edsoo.ru/00ade®
XUMHUYECKHE CBOICTBA 0
Oxkcuppl cepbl. CepHas KUCIIOTA, bubmuotexa [JOK

25 ¢du3nueckre 1 XMMUYECKHE CBOMCTRA, https://m.edsoo.ru/00adea2
pUMEHEHNE 8

26 XVWMHMUYECKHE PEAKIUH, JIEKALUE B bubnuoreka [IOK

OCHOBC ITPOMBIINIJICHHOT'O crnocoba

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




MOJTyYEHUs] CEPHOI KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karolel cpeibl COeMHEHUIMU
cepsl

e

BrrunciaeHne MaccoBoOil 10U BBIXOa

bu6mmoreka [JOK

27 https://m.edsoo.ru/00adec8
MPOIYKTa PeaKiuu .
OOm1ast XapaKTEepUCTHKA 2JIEMEHTOB
bu6mmoreka [JOK
VA-rpynnsl. A30T, pacripocTpaHEHHE B
28 https://m.edsoo.ru/00adeea
npupoze, Gu3nIecKkue 1 XUMHYECKUE P
CBOHCTBa B
AmMHaK, ero pu3ndecKue u bubnuoreka [JOK
29 XUMUYECKUE CBOMCTBA, MTOJIy4YCHUE U https://m.edso00.ru/00adf00
pUMEHEHNE 4
[Tpaktuyeckas padora Ne 3 o Teme bubnnorexa [JOK
30 «llomyyeHne aMmmuaka, U3y4eHHUE €ro https://m.edsoo.ru/00adf18
CBOMCTBY 0
N bubmuoreka [JOK
A3oTHas KucioTa, e€ pusndeckue u
31 . https://m.edsoo.ru/00adf30
XMUMUYECKHE CBOUCTBA p
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIBbHBIX bubnmoreka [JOK
32 yao0penuii. XuMHueckoe 3arpsi3HeHHe https://m.edsoo.ru/00adf51
OKpY>KaroIien cpebl COeTMHEHUSIMU 8
azora
docop. Oxeun pochopa (V) u bubnnoreka [IOK
33 dochopnas kucnora, pusnyeckue u https://m.edsoo.ru/00adf68

XUMHUYECKHE CBOMCTBA, MOJTyYCHUE

a




Hcnons3oBanue ¢pocdaToB B KauecTBe

bu6mmoreka [JOK

34 MUHEPaTbHBIX yI0OpEeHHN. 3arpsa3HeHne https://m.edsoo.ru/00adfc2
pUPOIHOH cpeabl hochaTamu 0
Yrnepon, pacnpocTpaHeHUE B IPUPOJIE bubmorexa HOK
35 ’ N ’ https://m.edsoo.ru/00adfd9
buznYecKre 1 XUMUYECKHE CBOHCTBA .
Oxcuppl yriaepona, ux (Gpu3nueckue u
YIIEP . ¢ bubmuorexa [JOK
XUMHYECKHUE CBOMCTBA. DKOIOTUYECKUE
36 https://m.edsoo.ru/00adfeb
poOJIEMBI, CBSI3aHHBIE C OKCUIIOM .
yraepona (IV) N
bubmuoreka [JOK
37 VYronbHast KUCIOTA U €€ CONH https://m.edsoo.ru/00ae00
6c
[TpakTrueckas pabora Ne 4 o teme
" bubmuoreka [JOK
[TonydeHue yriekucioro rasa.
38 https://m.edsoo.ru/00ae02
KauecTBeHHas peaknus Ha KapOoHaT- e
noH" o
[lepBoHayanbHbIE TOHATHS 00 bubnuorexa LIOK
39 OpraHMYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae05
COCJIMHEHHSX yIiIepo/ia 4e
bu6mmoreka [JOK
40 Kpemuuii u ero coequHeHust https://m.edsoo.ru/00ae08
Oa
[Tpaktuueckas padora Ne 5. Pemienue
bubmnoreka 1JOK
AKCIIEPUMEHTATIBHBIX 3aa4 10 TeMe
41 . https://m.edsoo.ru/00ae0bf
«BaxHelre HeMeTaTbl U UX )
COEIHEHUS -
42 Kontponbnas padora Ne3 o teme bubmuorexa [JOK

«Baxaelme HeMeTaJIbl U UX

https://m.edsoo.ru/00ae0el




COCANHCHUA»

[o%]

OO6m1ast XxapaKTepUCTUKA XUMHUECKUX
AJIEMEHTOB — METAJIOB.

bu6morexa [JOK

43 Merannuueckas CBsi3b M METaJUTMYECKast https://m.edsoo.ru/00ae10
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