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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MNporpaMMbl
BOCIIMUTAHUS U C YYETOM KOHLICTIIMU MPENOJaBaHUsS YUYEOHOT0 npeaMeTa « XUMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1o XuMuM Na€T NPEJCTaBICHUE O MENsAX, OOIIe CTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KilaccaM M CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MPOrpaMMbl MO XHMHUH, OMNPEENSeT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZICpKaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh W3YYEHHS XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcs, OMNpPEAeNseT BO3MOXKHOCTU TMpeaMera s
peanu3aiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pesynbTaTam 00y4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHONU JEATEIBHOCTH OOYyYarolierocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWEe XWMHH CIIYXKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJsib UrparoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 HSBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA U
dbopmMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITEIIbHOCTH,
DKCIIEPUMEHTANLHBIX M HCCICIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepkaHusi  y4eOHOro  MpeaMera, KOTOpPbIM  ABJISIETCS  NEJaroruuyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— ATOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XHUMHUU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKPYXKAOUUH MUPY,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KIacc.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMbBI XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpuOOIIEHNHM K HAy4YHbIM METOJaM IIO3HAHUS MpPH HM3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HUCCIIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHun XMMHUHU HAa YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHUSAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00yUYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— ((opmupoBanue oOmeld (QyHKIUOHATIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SIBJICHUS
OKpY>KaloIIero MHUpa, WCIOJb3ysl 3HAHUS W OIBIT, MOJyYEeHHBIC MPH H3YYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKArOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 0011ero 0o0opa3oBaHus, cocTaBisieT B 9 kiacce — 68 dacoB (2 yaca B
HEJIEIII0).



COJAEPKAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepnognuecknii 3akoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XAMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX TMEPHOJNOB, KM, KaJdbLUS H UX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepunoanueckon
CUCTEME U CTPOEHHUEM MX ATOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PELIETKU U
BHJAa XUMHYECKOU CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COCAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxanys XuMUYECKUX PEAKIUNA MO pa3IMYHbIM MpHU3HaKaM (110 YUCTY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajqu3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [loHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW pEAKIUU U TOJIOKEHHUE XUMHUUYECKOIO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIIUH. CocraBieHue  ypaBHEHHIl

OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUMA C  HCIOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOIUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconuanuu. CUabHbIE U CIa0ble SJIEKTPOIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEaKIMil MIOHHOTO 00OMEHa,
MOJHbIE W COKpalll€éHHbIE HOHHBIE YypaBHEHUs peakuuil. CBoOiCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBET€ TMPEJACTABICHUNH 00 JIICKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O rTMApOIU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu



OT BO3ACHCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIEIAOBAHUE BJIEKTPOMPOBOAHOCTH
pacTBOpPOB BEWIECTB, IPOLECCA AWCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeU
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKM  TPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oO0pa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIIUX ~ OPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHre, peaklMH pa3yIoKEHHs, COETUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33/1a4.

Hemeranibl 1 MX COeANHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTeHOB. XHUMHUYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTalylaMH, HeMeTalylaMH, IIejiouaMu). XJIOPOBOJOPO/I.
ConsHass KWCIIOTa, XUMUYECKHE CBOMCTBA, INOJy4YeHHE, NPUMEHEHHE. [lelicTBre
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHne XJIOpUIbl U HX
HaXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (QU3MYecKue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (QuU3MUeCKHMe U XUMUYECKHE CBOWCTBa (00muMe Kak
OpeICTaBUTENd Kjlacca KHCIOT M crneuuduueckue). XUMHUECKHE peakliuu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cynb(dar-uon. Haxoxmenve cepbl U €€ COCAMHEHHH B TpHUpojae. XUMUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COEIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHs. A30T, pacHpOCTpaHEHHE B MPHUPOJIE,
duznyeckue U XxuMudeckue cBoiictsa. Kpyrosopor a3ora B npupoje. AMMHaK, ero
duznyecKkue u XMMHYECKUE CBOMCTBA, MoJyuyeHue 1 npuMeHnenue. Coiu aMMOHMUS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJiydeHHue, QU3HUYEeCKUe U XMUMHYECKUE
CBOMicTBa (0OmMEe Kak TMpeJCTaBUTENS Kilacca KHUCIOT U CrHenu(puvecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHnil. XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH CPebl COEIMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,



annotpornHelie Monupukammu docdopa, GuzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIECKUE CBOMCTBRA,
nonyuenue. Mcnonb3oBanue pochaToB B kKauecTBe MUHEPAIBHBIX yI00pEHUIA.

O6mas xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIepojA,  aJUIOTPOIHBIC
Monu(duUKaMKU, PpacIpoCTpaHeHWEe B MpUPOAE, (U3HUECKHEe U XUMHUYECKHUE
cBoricTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepojaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTMYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coiu, X PU3NUEeCKue U XUMHYECKUE CBOICTBA,
NoJlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO3SUCTBE.

[lepBoHava/IbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUPax, OelikaxX, yriieBoJiax — U X
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCITMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNyYCHHE W
npuMmeHenue. CoenuHeHHs KpeMHuss B mnpupozge. OOmue mnpeacraBieHuss 00
okcuzae kpemuus (IV) u kpemuueBoii kucnote. CHIMKATB, X UCIOJIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelIlne CTpOUTENIbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
MIPOBE/ICHNE KAaY€CTBEHHBIX PEAKIUMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMSI, OMNBIThL, OTpaKalIIUe (QU3NYECKHEe M XHUMHUYECKHE CBOMCTBa
TAJIOTEHOB M MX COEIWHEHUH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl U €€ coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OO0YTIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBICeHHOI CEpHOI KUCIOTHI, MTPOBEIECHNE KAUYEeCTBEHHON PEaKIMH Ha CyIb(aT-
MOH W HaOIIoJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE



BUJICOMATEPHATIOB), 0Opa3aMu a30THBIX U (OCPOPHBIX yA0OpEeHUil, MoydyeHue,
coOupaHue, pacrno3HaBaHUE U H3YUYCHUE CBOICTB aMMHaKa, MPOBEICHUE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-noH u m3ydeHne MpU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJIEVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ywiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHWE U H3yYEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAaT-UOHBl W M3YYECHHUE I[PU3HAKOB MX IMPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHene HeMeTaIUTbl U UX COCTMHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepmoamyeckor cucreMe Xumudeckux daeMmeHTtoB . H.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONTydeHus: MeTayyioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX MPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounsie MeTamel: nosnoxeHue B [lepuoanyeckon cucreme XUMMHUUYECKHUX
sanemenToB /. 1. MeHnaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B IMPUPOJE.
duznyeckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCHABI HaTpusd MW Kanus. [IpuMeHeHue MIeNOYHBIX METaUIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHMd W KaJbLUH: TIOJOXKEHUE B
[Tepuoanueckoit cucreMe xumuueckux sneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XAEHUE B NIpupoae. PU3NUeCKUe U XUMUUYECKUE CBOMCTBA MarHus
U Kanbliusa. Baxueilmue coequHeHHs KalblUs (OKCHUI, THAPOKCHUI, COJIN).
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJroMuHHUA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToMa, HaxOxAeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOWMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBAa OKCHAA U THIPOKCHIA
ATFOMHUHUSL.

Keneso: nonoxenne B [lepuognuecko cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE aroMa, HaxoxzaeHue B npupoae. dusnueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (II) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyYCHHE.



Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/IOB M CIIaBOB, WX (UIHYECCKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YyJIbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICUCTBUSI OKCHJIA
KaJbIU W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUS XKeJe3a B KUCIOPOJe
(BO3BMOKHO  KCMOJIb30BAaHME  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUECTBECHHBIX PEAKUW HAa MOHBI: MarHus, KajblWs, AJIFOMUHUS, IMHKA, JKEJe3a
(IT) u xxeneza (I11), meau (11), HaGmroAeHNE W OMKMCaHWE MIPOIIECCOB OKPAITUBAHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIICHUE YKCIIEPUMEHTATBHBIX 3a1a4 10 TeMe «Baxueriue
METAJUIbI K KX COECIUHEHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas I0mycTHMas
KoHIIeHTpaIus BemecTs, nanee — [1JIK). Poxs xuMum B permeHnn sKoJI0ruuecKux
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE MOHSTHUS: HAay4dHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccupukamusi, TMEePUOJUYHOCTh, HAOJIOJICHHUE,
HKCIEPUMEHT, MOJICTMPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIBI.

®dusuka: wmarepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUYECKUM 3apsj]l, MPOBOHUKH,
MOJIYIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKAast
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: ¢dorocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yA00peHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOIBI,
TI0JIC3HBIC HCKOIIaeMbI€, TOTTUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATENBHOUN IEATEIIBHOCTH B COOTBETCTBUU C TPAIAULIHOHHBIMA POCCUMCKUMU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3ALNN 00yYarOIINXCSl.

JIn4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEHNE ONbITa ACSITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS

LIECHHOCTHOI'O OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NOHWMAaHWs 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKaaHCKOr0 BOCIIUTAHMS:

NIPEACTABICHAS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU NpU
BBITIOJIHGHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ OITOM Y4YEOHOW NESITENBHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TMOBEAEHHWE M IIOCTYIKM CBOMX TOBApPHUILEH C ITO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUS NTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH W COCTAaBIISIOLIUE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOW CPENOH, O POJIM XMMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTE;

MTO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA TMOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO03HABATEJIbHOM, MHPOPMAIIMOHHON W YHTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYpPON, JOCTYMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOyuYeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUsI),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjibTaTaM TPYJIOBOH JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEeITHON Mpo(]ecCHOHATBLHOMN IeITSIFHOCTH W Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaLIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSITH 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATH CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIaaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl NMPU MOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh UCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh U AaHAJIM3UPOBATh B IIpolecce Yy4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juajiora W (MiIM) JTUCKYCCHM) IO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTax; JejJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKOM  JACATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NCHCTBUSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCITIOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTBI, IPEJIAraeMbI€ B YCIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMUCS HAy4HbIE 3HAHUS, YMEHHUSI U CIIOCOOBI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOydenus B 9 kj1acce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHWMHUYECKHUX MOHSATUNA: XUMHUYECKUM
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs UCCOLMALMS, PEAKIMU HOHHOTO
oOMEHa, Karaau3aTop, XHMHUYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMK, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METajuInYecKasi), KpHUCTAJUIMYECKass pElmETKa, KOppo3us METALIOB,
CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, TMpeaeabHO JOMyCTUMas
koHueHTpanus [IJIK Bemecrtna;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHECHUN XMMUYECKUX PEAKLUN;

e OIpPEIENATH BAJEHTHOCTD U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIAcCy COEIMHEHUU Mo ¢opmysaMm, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAs, MeETaUIMYecKas) B HEOPraHUYEeCKHUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHHUE: OIUCHhIBATh U XapaKTEPHU30BaATh
tabnmmunyio (opmy [lepruoanueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUSA «rJaBHasg moarpymma (A-rpynma)y U «mobodHas
noarpynmna (b-rpynma)», manesie u OOJbBIIME MEPUOBI, COOTHOCHUTH
0003HauYeHUsl, KOTOpbIE MMEIOTCA B NEPUOJUYECKON Tabmuue, C
YUCJIOBBIMU  XapaKTePUCTHKAMH  CTPOCHHSI  aTOMOB  XUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCIUHEHUM B



npenesiax MajbIX IEPUOJ0B M IIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUYECKHE XUMHUYECKHE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPX Aasi OINHUCAHUE
OpUMEPAMH MOJIEKYJISIDHBIX U HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKITHil;

COCTABJISITH YPaBHEHUS AJIEKTPOJUTHUYECKON UCCOLMALMU  KHUCIIOT,
LIEI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHHs peakUui, MOATBEPKAAIOIIUX CYIIECTBOBAaHUE
IEHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3JIMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOIO OajlaHCa ATUX PEaKIIMiA;
IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpPAlICHUNA B Pa3IUUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJSIPHYIO W MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (opmyJie
COEJIMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cCOONIOaTh  MpaBUjia  TOJB30BAHUS  XMMHUYECKOW  TMOCYyJAOW U
Ja00paToOpHBIM  O0OPYJIOBaHMEM, a TaKXe TNpaBuiia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSAMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJYyYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

IPOBOJUTh  PEAKLMM, TOATBEPKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMUI-,
uoaua-, kapbonart-, ¢ocdar-, cuiaMkar-, cyibdar-, TUAPOKCHUII-UOHBI,
KaTUOHBbl AaMMOHHSI U HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEILECTB;

MPUMEHSATh OCHOBHBIE OINEPAllMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEeMATU3alMI0, BBISBICHUE
NPUYUHHO-CJIEJACTBEHHBIX CBA3€M — JUI1 HU3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKUX pEaKUWid, €CTECTBEHHO-HAy4YHbIE€ METOJbl TO3HAHUSI —
HaOI0/IeHNE, MU3MEPEHHEe, MOJETUPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesoB U TeM (uudpoBbie)
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue op
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHUYecKkHe peakun
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 | bu6nuoreka [JOK
' OCHOBHBIX pa3JIeJioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. g 1 1 bubnuorexa [IOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
21 OO11ast XapakTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
’ aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa OK
’ Py - P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX
23 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' 124 ' ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61as xapakTepUCTHKa XUMUYECKUX
2.4 aneMeHToB [VA NIbl. YTIEpoa U 8 1 2 bubmmorexa [TOK
' ) TPYIIBL. STICPOA https:/m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI



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

Uroro no pazgeny

25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

but6mmoreka [IOK
. 7 4
3.1 Obmwe cBo¥iCTBa MCTAILIOB https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
32 Bakueime MeTauibl 1 UX COeIUHEHUS 16 hitps://m.cdsoo.ru/ 7412636
Wroro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 B epHUAJILI B )KU3HU YEJIOBEKA 3 bubmmorexa LOK
) CLICCTBA 1 MaTep . https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
P 3 bubmuorexa [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE

padoThI padoThI
pecypcsl

Ilepnonnueckuil 3aK0H.

1 Ilepuonnueckas cucrema 1 bubnnorexa [HOK
XUMHYECKHX 3eMeHTOB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubnuorexa [JOK
2 CBOMCTB XMMHUYECKHUX AJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukanus u HOMEHKIaTypa | bubnunoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckon CBSI3M M THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHNUE U yriayOsieHue 3HaHuM 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca»

6 Knaccugukarus Xummuueckux 1 bubnnorexka [JOK
peaKkLyii 10 pa3InYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

bu6mmorexa [IOK
7 peakuuu. [IoHSITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
g [TonsiTHEe O XUMHYECKOM PAaBHOBECHH. | bubnmoreka [JOK

@DakTOpHI, BIUAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMUYECKON PEAKLIMH U ITOJIOKEHUE
XHMMHYECKOIO PABHOBECHUS

OKHCIUTEIBFHO-BOCCTAHOBUTEIHHBIC

bu6mmoreka [IOK

XJiopa

9
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 ncconuarmy. CUIbHEIE U clIa0ble bubnmorexa LOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Hounnrle ypaBHEHHS peaKIUil bubnnorexa LIOK
yp peaKtl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnnorexa LIOK
val; https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKHE CBOWCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubmmnorexa LIOK
pedl . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIH
14 TTousTie o runponze coien bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O0o001mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Pelrenune skcrnepuMeHTaIbLHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
33749
KonTtponbHast padora Ne2 o reme
17 «IIIEKTPOINTHYUECKAS JUCCOIIHAIIHS bubmmorexa LOK
p A HHATU https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHOB.
. bubnuoteka [JOK
18 XUMHYECKUE CBOMCTBA HA TPUMEPE

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XnopoBogopoa. ConsiHast KHCIIOTA,

. bubnmoreka [JOK
19 XHMHYECKHUE CBOMCTBA, MOJyYCHUE,
https://m.edsoo.ru/00ade104
IIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
. bubnmoreka [JOK
20 «ITonyueHue COJITHON KUCIIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4yeHUe e€ CBONCTB»
Brruucnenus no ypaBHeHUSIM
. bubnmoreka [JOK
21 XUMUYECKHUX PEAKLNMN, ECIIM OJJUH U3
https://m.edsoo.ru/00ade4 88
pEareHToB J1aH B U30BITKE
) OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
” Haxoxnenue cepsl 1 €€ COeTMHEHU N bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnmnorexa [JOK
du3nyeckre 1 XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KUCIIOTa
25 (1)1/1314%01(1/12 u me[)nqecxne CBOI;ICTBa bubmmorexa [OK
? https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO CI0c00a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnorexka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaloIIeH cpe/ibl COeAUHEHUSIMU
cepbl
7 Brruncnenue MaccoBO#l JOJIM BBIXO/1a bu6mmoreka [IOK

HPOIYKTa peaKkIiu

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO0m1as XxapakTepuCTHKa 3JIEMEHTOB
VA-rpynmsl. A30T, pacnpocTpaHeHUE

bubmuoreka [JOK

28
B IIpupojie, GPU3nYecKue u https://m.edsoo.ru/00adeead
XUMHUYECKHE CBONCTBA
AMMHaK, ero pu3nvecKue u

. bubnmoreka [JOK
29 XUMHUYECKHE CBOMCTBA, OJIyYCHHUE U
https://m.edsoo.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o reme
bu6mmorexa [IOK
30 «IlonyuyeHne aMMuaKka, U3y4eHHe ero
. https://m.edso0o.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (PU3NIeCKue U bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 no0pennii. XuMu4deckoe bubmmorexa LIOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCTMHEHUSIMHU a30Ta
®ochop. Okeun pochopa (V) u

33 (bocgo pHaSI KI/ICJ'I((l))Ta (b(ppll)m(qe)mcne " bubmmorexa [TOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOUCTBA, MOJTyUYEHUE
Hcnonb3oBanue Gocdatos B

34 KaueCcTBE MUHEPATBHBIX YI00pEHUH. bubnunoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepon, pacnpocTpaHEeHUE B

35 npu E))z(e g)mn}j{ecxie U XUMUYECKUE bubmmorexa [TOK

p E) ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

XMMHYECKHE CBOMCTBA.
DKOJIOTHYEeCKHE TPOOIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

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

37 VYrosibHasg KUCI0Ta U €€ Cou bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas padota Ne 4 o Teme

18 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHMYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoaa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00aec080a
[TpakTuueckast pabota Ne 5. Pemenue

A1 SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME bubnunoreka [JOK
«Baxnenmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

. bubnuotexa [JOK
42 «Baxnenmue HeMeTauIbl U UX
https://m.edsoo.ru/00ae0e18
COETMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Merannuueckas CBsI3b U bu6mmorexa [IOK
MeTaUInYeCKas KpUCTaIInIeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIIOB

44 XUMHUYECKUE CBONCTBA METAIIIIOB. bubmuorexa [JOK



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

DIEKTPOXUMUYECKUN PsiJ
HaIPSOKEHUH METAJIIOB

https://m.edsoo.ru/00ael 156

O061me crnocoObl MoTyueHs
MeTtaiuioB. CiuiaBbl. BerauciieHust mo

45 aBHEHUSAM XUMHUUYCCKUX PEAKITUMN bubmotexa [IOK
yp PeaKHi, https://m.edsoo.ru/00ael156
€CJIM OJWH U3 PEareHTOB COJICPKUT
MpUMECH
bu6mmoreka [IOK
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB
https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 €JI0YHBIC METaJIJIbI
1 https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [Ilenoyno3eMeNbHbIE METATUIBI — bubimmoreka [IOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxwneiinine coeqMHEHNUS KaabIUs bubmorera [JOK
A H https://m.edsoo.ru/00ael5e8
51 O06o0mIeHre U cucTeMaTr3aIus
3HAHUHU
5 JKEcTKOoCTh BOJBI U CIOCOORI €€ bu6mmoreka [JOK
yCTpaHEHUA https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "KEcTKOCTh BOABI M METOBI €€ bubmorexa [TOK
" g g https://m.edsoo.ru/00aclae8
YCTpaHECHHS
54 N —— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bub6nuorexa [IOK

TUAPOKCH]IA

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



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bubmuoreka [JOK

36 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bubmuorexa [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06001IeHNEe U CHCTeMAaTH3aIINS
3HAaHUU
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«Baxnenmume METaJUIbl U UX https://m.edsoo.ru/00ae3de8
COEJTMHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIIUd, €CIIH OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [HOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOH JOJH BBIXOJIa MPOIyKTa
peakuuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HaAHUHN
KonTponbHnas padora Ne4 o Teme
62 «BakHenme MeTaIbl U UX
COCTMHECHUS
63 BemectBa u Mmarepuaisl B bu6mmoreka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XHUMHUUYECKOE 3arpsA3HEHUE bubnnoreka [JOK
OKPYXaroIIEeH Cpeabl https://m.edsoo.ru/00ae4270
65 Pone xumum B permennn bubnnoreka [JOK
HKOJIOTHYECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBubIil ypok. O600mIeHNE 1 bubnmuotexa [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

cUCTeMaTHU3alus 3HaAaHUN

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

67 PesepBueiit ypok. O000mIeHNE U | bubnnoreka HOK
crucTemMaTu3auuvs 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O6001IeHNE 1 | bubnnoreka [HOK
cHucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Xumus. 9 xknace/I"abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxmmmonepHoe o6mecTBo «M3aarenbctBo «lIpocBemenue.
METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA

1. Xumus. 9 xnace. Yueonuk (aBTopsl O. C. I'abpuensn, 1. I'. OctpoymoB,
C.A. Cnagxos).

2. «Xumust». Pabouune nporpammel. [Ipeamernas muaus yueoHukon O.C.
lNabpuensna, 1. I'. Octpoymona, C.A. Cnaakosa. 8-9 kiacchl: yueb. mocooue
1U1s1 0011100 pa30BaTENIbHBIX Opranu3aiuii: 6a3oBbii ypoeHs / O.C.
INabpuensn, C.A. CnaakoB

3. PaGouas tetpanp. 9 xiacc (aBropsl O. C. IN'abpuenss, C. A. Ciraakos).

4. IIpoBepouHbie U KOHTPOJIbHBIE paboThI. 9 kitacc (aBTopbl O. C. ['abpuensH,
I'.T". JIpicoBa).

5. Xumus B TecTax, 3afayax u ynpaxsenusx. 8 kiacc (astop O. C.

["aGpuensn).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://edsoo.ru/Predmet_Himiya.htm

www.chemport.ru

http://chemister.da.ru/Books/allbooks.htm
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