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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
COCTaBJICHA HA OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTEIbHOM MPOrpPaMMbl OCHOBHOT'O O0IIEro oOpa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QenepanbHON pabodeid MpoOTrpaMMbl
BOCITUTAHUS U C YYETOM KOHIEMIIUHU MPEnoaaBaHusi yaeOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoii denepannm.

[Iporpamma 1o XumMuu JOa€T TPEACTABICHHE O LENAX, OOUIeH CTpaTeruu
oOy4yeHHsi, BOCHHUTAHUS ¥ PA3BUTHUA OOYYaAIOIIUXCSA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABJIMBAET o0s13aTeNbHOE IpEAMETHOE COZIepKaHue,
peaycMaTpUBaeT pAacCIpeleieHue €ro Mo KilaccaM M CTPYKTYpHUPOBAaHUE 10
pazieliaM U TeMaM IMPOTrpaMMbl IO XUMHHU, OMNPENENseT KOJWYECTBEHHBIE H
KaueCTBEHHbIC XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOrOo IMpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeaAessieT BO3MOXXHOCTH TMpeaMera  JUis
peanuzanu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKkKe TPEOOBAaHUN K
pe3yibTaTamM 00y4YeHUs XUMUW Ha YPOBHE IIeJIeH M3YUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEILHOCTH O0O0yYaromerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUs.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MUPOBO33PEHUS
0o0yyaroIierocs, ero MpeACTaBICHUN O MaTEepUaIbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GopMUpyEeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
PHEPTUU M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, SHEPrETUUYECKOU,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI JUYHOCTH, €€ 00I1IeH U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
00yyaromuxcsi, HaBBIKOB WX CaMOCTOSATENbHOW y4eOHOW  JesATeTbHOCTH,
HKCHEPUMEHTAIbHBIX M HCCIEIOBATENIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KM3HH, TaK U B MPOHECCHOHAIIBHON JIEITCIIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPOBI U YETIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YJaroIInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K [IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE
00pa3oBaHUE O0YYArOITUXCSI.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
COJep)KaHUsl  y4yeOHOTO  TpeaAMETa, KOTOpPhIM  SIBISETCS  MEJarorMuecKu
aJIalTHPOBAHHBIM OTpa)kKeHWEM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMHCS CUCTEMBI IMEPBOHAYAJIBHBIX MOHSATUNW XUMHHU, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTJEIBHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMUH.

CtpykTypa copepKaHus MPOTPaMMBI IO XMMHUHU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxoja k e€ uzyudeHuro. ColepxaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN 0 XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHITUN O XUMHYECKOU
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPUHLHUITY
MIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKUX IPEIACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBleHUd 00 AIEKTPOIUTHYECKON JHUCCOIMAIMK BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIUPUYECKH
MOJIYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIONHSS (GYHKIIMA OOBSICHEHHWS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEU MPAKTHUYECKOTO MPUMEHEHHUSI U IOIYyYECHUS
M3Y4aeMbIX BEIECTB.

OcBoeHHME TPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOW NPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
MeToJaM MO3HaHWUS B Hayke. M3yueHune XMMUM NOPOUCXOAUT C MNPHUBJICUECHUEM
3HAHUW U3 paHee HW3YUYCHHBIX YUeOHBIX MpeaMeToB: «OKpYyXKaroUuid MUpP»,
«buonorus. 5—7 knacce» U «Pu3MKa. 7 KIacey».

[Ipy wu3yyeHUH XUMHUH TPOUCXOAUT (POPMHPOBAHUE 3HAHUI OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJBTYPBHIL.
3agadya ydyeOHOro mpeaMera COCTOUT B (OPMUPOBAHWUU CUCTEMBl XUMHYECKUX
3HAHUN — BaKHEUIIUX (PaKTOB, MOHSATUIN, 3aKOHOB U TEOPETUUECKUX MOJOKCHUH,
JIOCTYIHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpyUOOUIEHMM K HAyYHbIM METOJaM I[IO3HAHMS IPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peaKlui, B (OpMUPOBAaHMHM U Pa3BUTHUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEN0BATEIbCKON
NeSATEeNbHOCTH, OCBOCHMM NpaBWi 0€30IacCHOr0 OOpallleHusi C BELIECTBAMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHMM XMMUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3Ha4YEHHE MPUOOPENH TaKUe LENH, KaK:

— (GOpMHUPOBAHHWE HWHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIIECHUH,
CIIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHWS] Ha  CHCTEMAaTHYEeCKOEe MPUOOIIEHUE
oOyJaronMxcsi K CaMOCTOSTEIbHON ITO3HABATEJIbHOM JIE€ATEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUA, (POPMUPYIOIIMM MOTHMBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YYaIOIIUMUCS
ONbITa PAa3HOOOPA3HON NEATEIBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUINX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB ACSITEIbHOCTH;

— (opmupoBanue oOmed (QyHKIMOHATBHOM W  €CTeCTBEHHO-HAy4YHOU
IPAMOTHOCTH, B TOM YHCJIE YMEHHUA OOBACHATH U OLICHUBATh SIBJICHUS
OKpPY’KarOIIEr0o MHpa, UCHOJIb3Ysl 3HAHUSA WU ONBIT, IMOJYYEHHBIE NPU W3YYECHUHU
XUMHH, TPUMEHATh HUX IpPU pEIIeHHH NOpo0JieM B IOBCEIHEBHON JKU3HU U
TPYAOBOM JIEATEIBHOCTH;

— ¢opMmHpoBaHHE Yy OOy4YalIIUXCAd T'YMAaHMCTHYECKHX OTHOILIEHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHMX 3HAHMM JJ BBIPAOOTKH 3KOJIOTMYECKH
1eJIeCO00Pa3HOro0 TOBEAEHUS B OBITY M TPYAOBOH JEATENHHOCTH B HEISIX
COXPaHEHUS CBOETO 3/I0POBbs M OKPYKAOLIEH IPUPOAHON CPEMBL;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOEHHMS OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY NpOo(uis U HANpaBICHHOCTH JalbHEHUIIEro
00yueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JJIsi HU3YYEHUS XHUMHUM Ha YpPOBHE
OCHOBHOT0 0011ero o0pazoBanusi, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJICITIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KM3HU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3NWUYECKUE CBOMCTBA BEIIECTB. ATperaTHO€ COCTOSHUE
BemiecTB. [loHsATHE O MeTOJax IMO3HAHMS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3zesneHus: cMeceil.

ATOMBI W MOJICKYJIbl. XHUMHYECKHUE BJeMEHTbhl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajgeHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOcCUTENIbHAs aTOMHas Macca.
OtHOocHuTENbHAS MOJEKYJIsIpHAsg Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTa B
COEIMHECHUM.

KommuecTBo BemecrBa. Moisib. MonsipHast Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

du3nuecKkre U XMMHUUYECKHUE SIBJICHUS. XUMHUUECKasl peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUECKHUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHU MOCYI0M, mpaBWjiaMu paboThl B Ja0OpaTOpUU U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPY/IOBAHUEM, U3YUCHUE U OMHCAHUE
bu3HUeCKMX CBOWCTB OO0pa3IOB HEOPTraHWYECKHX BEIIECTB, HAOIOJCHUE
dbusnueckux (TJIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIIKE,
KUIICHUE W KOHJICHCAIlMsI BOJIb) U XUMHUYECKUX (TOpEHHE CBEYHU, MPOKATHMBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBICHUM, HAOII0/ICHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoJIeHCTBHE XKele3a ¢ pacTBopoM conu meau (11),
M3YUEHHUE CIOCOOOB pa3/ICJICHUs] CMECEHl: ¢ MOMOIILI0 MarHura, (puibTpoBaHUE,
BBITIApUBAaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYUCTKU MOBAPEHHOU
coiv, HaOJIOJICHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JAaHHE MOJEIEN MOJIEKYJI
(I1apocTepKHEBBIX).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBO. HaxoxmeHue kucimopoma B Tpupojae, (U3HUECKHE W XHUMHYECCKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucnopona. CrocoObl



MOJIy4CHHST KHUCTopoAa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPOIaA.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HCHHE
BO3/lyXa, YCWICHHE TapHUKOBOro 3¢ dexra, pa3pyiieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT m mpocrtoe BemecTBo. Haxoxxnenue Bogopona B
npupoae, GU3MYECKHE ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOObI
noyuyeHus. KucinoTsl u comnu.

MosnsipHbiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBI.
HacpllieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Ji4 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpoB B Ipupoze U B KU3HU 4esioBeka. KpyroBopot Boabl B IPUPO/IE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCHJIOB:  cosieoOpasyionue  (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEepHBIE) U
HeconeoOpasyromue. Homenknarypa okcuaoB. Du3nueckue U XUMHUYECKUE
cBoMCTBA OKCHAOB. [loiryueHrne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknatypa ocHoBaHHMW. PU3MYECKHE M XHUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinot. duszndeckue u
XAMUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTm metasuioB H. H. bekerosa.
ITony4yeHue KUCIOT.

Conu. Homenknatypa cosieil. @U3nyeckue U XMMHYECKUE CBOMCTBA COJE.
[lonydenue cosen.

['eHeTnyecKkas CBA3b MEXK/y KJIaCCAMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, IMOJTYyUYECHHUE,
coOupanue, pacro3HaBaHWE W W3YYCHHE CBOWCTB KHCJIOPOJa, HAOIIOJCHUE
B3aMMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHWE C oOpa3laMu OKCHUIIOB U
OMHMCAaHUE HX CBOMCTB, MOJy4Yy€HHE, COOMpaHUE, pacClo3HABAHHE U HU3YUYEHUE
CBOWCTB BOJIOpOjaa (TOpeHHe), B3auMMOjcHcTBrEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOXKHO HMCIOJIb30BAaHUE BHUACOMATEPUAIOB), HAOIIOICHNE OOpa3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C
pPa3IMYHONM PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICVCTBUE BOJBI C METaNIaMU
(HaTpyieM ©  KaJibleM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3OB HEOPraHWYECKUX BELIECTB PAa3IUYHBIX KJIACCOB,
HAOJIIOICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiicTBus oxcuga menu (I1) ¢ pacTtBopoM cepHON KHUCTOTHI,
KHCIIOT C METajulaMH, PEaKUUi HEUTpaln3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAIBHBIX 33/1ad IO TeMe «BaXHeWIIne KIacChl HEOPraHUYECKHUX
COCAMHEHUID.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
aiemenToB JI. . MenaeneeBa. CrpoeHne aroMoB. XHUMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKM KIACCH(DUKAIIMN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3ytoT aM(OoTepHbIE OKCUIBI
Y TUJPOKCUJBI.

[lepnognueckuii 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepwomnas ©  JUIMHHONEpPUOAHAs  (OPMBI
[Tepuoguueckout cucrtembl xumuueckux 3nemMeHToB [l. M. Menneneea. [leprobl
u rpynnsl. DOuU3nyecKuil CMBICI IOPAAKOBOIO HOMEpaA, HOMEpPOB IIEpUoaa HU
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otonel. Onekrtponsl. CtpoeHue
DJIEKTPOHHBIX ~ 000J0YeK aToMOB TepBbIX 20 XMMHYECKHUX  DBJIEMEHTOB
[Tepuognueckout cucremnl . M. MenneneeBa. XapakT€pUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro noJiokeHuro B [lepuognueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJhyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Il pa3BUTUs Hayku W mpaktuku. [[. . MenneneeB — y4€Hbl U
I'paKJIaHHH.

Xumuueckass cBsi3b. KoBaseHTHas (moJjisipHass M HEMOJSIpHAsl)  CBSI3b.
DNEeKTPOOTPUIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iporecchl OKucaEHNs U BOCCTaHOBJIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BELIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LHMHKA C pPAacTBOPAaMH KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3ioKeHUsI, COSUHEHUS).

Mexcnpeomemunie ceasu



Peanmu3anpsa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU JIJIs1 OTJICJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mMe ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopusl,
3aKOH, AaHalu3, CHHTe3, KiIaccuuKalus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

dusuka: marepusi, aToM, OHJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TENO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYHUHBI, €TUHUIIBI
HM3MEpEeHUs1, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJIHIIE.

buonorus: dorocuntes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPOJIBI,
MOJIE3HBIE UCKOTIA€MbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XUMHUYECKUX 3J1IeMeHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XMMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, KM, KaJdbLMs HU MX
COCIMHEHU B COOTBETCTBMHU C IIOJIOKEHHEM 3JIEMEHTOB B Illeproanueckoit
CHCTEME U CTPOCHHEM MX aTOMOB.

CrpoeHue BeliecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOU PELIETKH U
BHJIa XUMHYECKOU CBS3U.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K pPa3IMYHBIM KjJaccaM HEOPTaHUYECKUX
COCIMHECHU, TEHETUYECKAs CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM Mpu3HaKaM (110 YUCITY
W COCTaBy YYacTBYIOUIMX B PEAKIHUH BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
W3MEHECHHUIO CTEMECHEH OKUCJICHUS XHMHYECKHX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YY4aCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYCCKUE PEAKIIMH, TEPMOXUMHUECCKUE
ypaBHEHUS.

[Tonsatne o ckopoctu XuMuUuyeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHE O TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusax. [londarue o katanmsze. [loHsTue 0 XuMu4YeckoM paBHOBecHU. DakTOpPBHI,
BIIMSIFOIIME HA CKOPOCTh XWMHUYECKOW PEAKIMU U TMOJIOKECHUE XUMHUUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM pEaKIvu. CocraBneHnue YPaBHEHUM



OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAaKIMd C  HCHOJb30BAHUEM  METOJIa
AJIIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katuonsl, annoHbl. MexaHU3M JUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp qucconuan. CUibHbIC U CIA0bIe DJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cinoBusi MPOTEKaHUS peaKkuid HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlllEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEACTABICHUNA 00 DICKTPOJIMTHYCCKON
nvcconmannu. KadecTBeHHbIE peakiui Ha MOHBI. [IoHATHE O TUAPOIIU3E COTIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB W HEMETAUIOoB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), MCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBHUS Pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE IJICKTPOIPOBOJIHOCTU
pacTBOpPOB BEHIECTB, IMpollecca JIUCCOLMALMM KHUCIOT, IIEJIOYed U  COJen
(BO3MOXKHO  HCHOJIb30BAHHE BHUJACO MAaTepualoB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKaHMs]  Peakuid  HOHHOTO  OoOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3ioKeHUs, COSUHEHHUs), pacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUe
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTasibl 4 MX coeMHEHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIEe cTeneHu okucieHus. CTpoeHne n (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMHYECKHE CBOWCTBA HA IpUMEpPE  XJopa
(B3aUMOJICHICTBHME C MeETAJJIaMH, HEMETaJlaMH, IelodyaMu). XJIOPOBOJOPO/I.
CongHasi KUCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YeHHE, NpUMeHeHue. JlelicTBue
XJOpa M XJIOPOBOJOPOAA HAa OpPraHU3M YEJIOBEKa. BakHeWlne XJIOpUIbl U HX
HaX0XJICHUE B IIPUPOJIE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTENeHW OKucieHus. CTpoeHue M (PU3NUYECKHUE CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cephbl. AJIIOTPOITHBIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOa0OpoJ, cTpoeHue, GU3NYECKUEe U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME W XUMHUYECKHME CBOMcTBa (oOmue Kak
MpeACTaBUTENS KJlacca KHUCIOT U crneruduueckue). XUMUYECKHE peakIuu,
JeXanMe B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYeHUsI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Coau CepHON KUCTOThI, KAUECTBEHHAs PEAKIIMs Ha



cynedar-uon. Haxoxzaenue cepel M €€ cOeIMHEHUN B mpupoge. XUMHUECKOe
3arpsA3HEHHE OKPYXKAIOMIEH Ccpeabl COCAUHEHUSIMU Cepbl (KUCJIOTHBIE JOXIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OOmas xapakrtepuctuka 3aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoOCTpPaHEHUE B MPHUPOJE,
(du3nueckre U XUMHYECKHe cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
dbu3nueckre U XUMUYECKHE CBOMCTBA, MOMydYeHue u npuMeHerune. Com aMMOHHS,
ux ¢puU3NUecKre U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHMS. A30THAasl KHCIIOTa, €€ MoJlydeHue, PU3MUYEeCKUe U XMUMHYECKUE
cBOMcTBa (0OIIME Kak MPEACTaBUTENSl Kiacca KHUCIOT U crnenuduyueckue).
Hcnonp30BaHMEe HUTPATOB M COJEd aMMOHHS B KAyeCTBE MHHEPAIbHBIX
yno0peHuil. XuMU4YecKoe 3arps3HeHUe OKPYIKAOIIEH Cpelbl COeTMHEHHSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
alnoTponHeie Moaudukauuu Gochopa, (uUzMUECKUEe U XUMUYECKHE CBOICTBA.
Oxkcua gocdopa (V) u pochopHas kuciora, puznueckue 1 XuMUUECKUE CBOMCTRA,
nosyuerue. Mcmons3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI00OPEHUT.

Ob6mas xapakrepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCJIECHHUS.  YIJIEpoA,  aJJIOTPOIHBIE
MoAu(pUKALIUM, PpACIPOCTpaHEHUE B NpUPoJe, (U3NYECKHE U XUMUUYECKHUE
cBorictBa. Ancopouusi. Kpyroopot yriaepona B npupojae. Okcuasl yriepoja, ux
dbusnueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHUE. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riaoOalbHOrO TMOTEIJICHUS KIWMaTa, NapHUKOBBIM
addext. YronpHas Kuciaotra v €€ coyiv, X (PU3nuecKue U XMMHYECKHUE CBOMCTBA,
noixyuyeHue u npuMeHenwe. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHaUaNbHBIE MOHATUSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[TpupogHbie WMCTOYHUKK YTIIEBOJAOPOAOB (yrojib, NPHUPOAHBIA Ta3, HE(DTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BaXKHBIX BELIECTBAX: KUpax, OenKax, yrieBojax — u ux
poiii B OKM3HM UeloBeKka. MarepuaqbHO€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemnuii, ero ¢usumyeckue W XUMHYECKHE CBONCTBA, IOJyYEHUE H
npumeHeHue. CoenuHeHHs KpeMmMHHs B mpupoje. OOmme mnpeacTaBieHus 00
okcunie kpemaust (IV) u kpemuueBoi kucnore. CWIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTU. BakHelIne CTpouTeIbHbIE MaTepHUallbl: KEepaMUKa,



CTEKJIO, LIEMEHT, 0eToH, xkene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaHUS
CTPOUTENILHBIX MATEPUAIIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKaHMs, OMBITHI, OTpaKarolue (PU3NUYECKUE M XUMUYECKHE CBOWMCTBA
rajoreHoB M HUX COEIWHEHHI (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPHUANIOB),
O3HAKOMJIEHHE C 00pa3lamMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHECHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEpUAIOB), HAOJIOCHUE Mpolecca OOYIIIMBAaHUS caxapa Mmoj JAeHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHOW peaKIny Ha Cybdar-
WOH M HaOJIOJIeHHWEe TpHU3HaKa €€ MPOTEKaHHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBOMcTBaMH a3o0Ta, (ochopa M HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpUATIOB), oOpa3liaMu a30THBIX U POCHOPHBIX yIOOpPEHUM, MOJyYEHUE,
coOupanue, pacro3HaBaHWE€ ¥ U3YYCHHUE CBOWCTB aMMHaKa, TMPOBEJCHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHHE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOW a30THOU KUCJIOTHI C MEBIO
(BO3MOKHO MCTIOJIb30BAHUE BHUJICOMATEPHUAIIOB), M3y4YCHUE MoJIeren
KPUCTANIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiuiepeHa, O3HAKOMJIEHUE C
MPOILIECCOM  aACOPOLMHM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydeHue, cOOMpaHue, paclio3HaBaHUE M U3yUCHUE
CBOMCTB YIJICKHUCIIOTO Tra3a, MPOBEJCHUE KAaYECTBEHHBIX PeaKlMii Ha kapOOHAT U
CUJIMKAT-UOHbl U H3YyYCHHE TPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHelre HEMETAIUIbl U KX COCTMHEHUS.

MeTaqibl 4 MX coeTMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uxX MnoJiokeHus B llepuogmueckod cucreme xXumuyeckux osiemeHtos [J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeTauioB. MeTramindeckasi CBsi3b U
METAJUIMYECKAsT ~ KpPUCTAJNIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH  psll
HarnpspbKeHu MeTtamuioB. dusnueckue U XUMHUUYECKUE CBOMCTBA MeTaylioB. O01ue
crocoObl ToyueHus: meTtamwioB. [IOHSITHE O KOPpPO3UHM METaJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT koppo3uu. CruiaBbl (CTajlb, YYTyH, IIOPATFOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY Y MPOMBIIIIEHHOCTH.

[llenounsle MeTabl: nosnoxkeHue B llepuognueckon cucreme XUMHYECKUX
anemeHToB JI. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJECHUE B NPUPOJE.
dusnyeckre U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus u kanus). OKCUIbI U



TUIPOKCUABl HaTpusd MW Kanus. [IpuMeHeHue MIeNOYHBIX METauIOB W HX
COCMHEHUH.

[[lennoyHO3€MENbHBIE METAJUIBI MAarHUil M KaJbIMH: TIOJIOKEHHE B
[Tepuoguueckout cucreMe xumuueckux dneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3nyecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxknHelmue coequHeHHs KalblUs (OKCHUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIoJiokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa, CTpoeHUE aroma, HaxOxXJeHHE B Ipupone. Pusnueckue u
XUMUYECKHE CBOMCTBA allOMUHUS. AM(OTEpHbIE CBOMCTBA OKCUIA U TMAPOKCHA
AITFOMUHUSL.

Keneso: monoxenue B [lepuoandyeckoi cUCTEME XMMHUYECKUX 3JI€MEHTOB /1.
N. MeHneneeBa, CTpOEHHE aTOMa, HaXOXJeHUE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, TUIPOKCUIBI U coyin kene3a (1) u xenesa
(1), ux cocraB, CBOWCTBA U MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METAJIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJEWUCTBHUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJIE3a B KUCIOPOJIE
(BO3MOYKHO  HCMOJIb30BAHUE  BUJIEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KAQ4ECTBEHHBIX PEaKIMi HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, IMHKA, JKEJie3a
(1) u xenesza (1), meau (1), HaOMIOACHKME W ONKMCAHUE MPOILIECCOB OKPAITMBAHMS
IJJaMEHH MOHAaMU HATpus, Kalusl U Kaiablusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJA LIMHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3aJ]1a4 110 TeMe «BakHenne
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momornis npu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKawIleh cpeabl (MpeaenbHas I0MmyCTUMast
KOHLEHTpalus BeulecTs, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJ0ruyecKux
mpooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAIOB, MOJMMEpPHbIE
MaTepHaibl).

Meosicnpedmemmuuwie céasu



Peanmu3anusa MeXnpeIMETHBIX CBsS3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJb30BaHUWE KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBJISIOIINXCS CUCTEMHBIMH ISl OTAEJIbHBIX MIPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAY4YHBIM (DaKT, rUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCUPUKaLUsg, MEePUOJUYHOCTb, HAOIIOEHNUE,
JKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAaPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: MaTepusi, aToM, OBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONbl, PATUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsij, MNPOBOJAHUKHU,
NOJYIPOBOJHUKH, JUDJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KpUCTAJUIMYECKas
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHUIBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpagus: arMocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJIBL,
M0JIE3HbIE UCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JInyHOCTHBIE pE3yJbTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOIO OOILEro
0o0pa3oBaHMsl JOCTHTAIOTCS B X0J€¢ OOYy4YeHHS XMMHUU B C€AMHCTBE Y4YEOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUICKUMU
COITMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TNPUHSITHIMU B
o0lllecTBE TMpaBWIaMU MU HOPMaMHu TOBEACHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIA3AIUN O0yJarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBATbCA CHCTEMON TO3WTHBHBIX LIEHHOCTHBIX OPUEHTAUUW H
paclIMpeHne OMbITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YaCTH:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOI'0 OTHOILLIECHUSI K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEOUI0, TMOHUMAHUS 3HAYECHHS XUMHUUYECKON HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEpHOU WH(OpMaimeit o
MEPEOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpaA U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUJIGKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIICCTBEHHO
NOJIE3HOW,  y4eOHOMCCIENOBATENbCKOW, TBOPYECKOM WM JAPYTHX  BHJAX
JESTETHHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIHLHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIllecCe€ OITOM Y4eOHOU NESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJCHHE M TIOCTYNIKA CBOMX TOBAPHUILEH C TO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIUu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPUPOJBI, B3aMMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPEIOH, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIC IJi1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUU,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPbl, B TOM 4YHCIE
HABBIKOB CaMOCTOSATENIbHONH palboThl C YYEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpOl, IOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K  €CaMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEN0BATEIbCKOU
NEeSATENbHOCTH, K OCO3HAHHOMY BbIOOPY HAaINpaBIE€HHOCTH W YPOBHS OOy4eHHs B
JanbHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME IICHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT 0I5, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOJIIOJICHUS] TMpaBWil OE30MacCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUYEHUIO TPOQPECCUil U Tpyaa pa3inyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE IPUMEHEHHUsS TPEAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
WH/IMBU1yaJIbHOM TPAeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEeIHON NpodhecCUOHANBHON ACSITEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a1allTUPOBATHCA B MPO(PECCUOHANIBHON CPEIE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1I€JIECOO0PAa3HOE OTHOIIEHHWE K IMPHUPOAE KAK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHUMAaHUE LIEHHOCTU 3/I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKoMy M TICHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIOICHMUS
paBuJI 6€30MaCHOTO MOBEACHUS MPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMHUHU, IS
penieHus 3a/1a4, CBA3aHHbBIX C OKPYKAKOLIEH IPUPOJHON CPEIOH, I NOBBIIICHUS
YPOBHSL  3KOJOTHYECKOW KYyJIbTypbl, OCO3HaHUS TJ00ANbHOTO  XapakTepa
HKOJIOTUYECKUX NpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM U COIMAILHOM MPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeranpeaMETHBIX pPE3YJNbTaTOB BBIJIEISAIOT 3HAYMMbIE JUIS
(GopMuUpOBaHHS MHPOBO33PEHUs OOILEHAyYHblEe MOHATHS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUHN M3 3TUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISITHBHBIE), KOTOpPhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYUIIECTBICHHUIO y4eOHOM
NEeATEeIbHOCTH.

IMo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUS

ba3oBble jornueckue AefcTBU:

YMEHUSI HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBINUICHUSI TPH OCBOCHUU
3HaHWI: pacKphIBaTh CMBICT XUMHUYECKUX MOHSTHM (BBIIETSATh UX XapaKTEpHbIC
MPU3HAKU, YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTUMU TOHSTHSIMH), UCIOJb30BAThH
TIOHATHS JIJIS1 OOBSICHEHUS OTIACIBHBIX (PAKTOB W SBIICHUN, BRIOUPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABIMBATh MPUUUHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUUECKHE paCCyX ACHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 110 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKJIFOUYEHUS;

yMEHUE TPUMEHSTh B TIPOIECCe TO3HAHWUA TOHATHS (MPEAMETHBIC U
MeETaInpeJIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICTTH, UCIIOJIb3yeMbIe B XUMUH,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEACTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEeMEHTa), XuMHudeckas ¢Gopmysia W ypaBHEHUE
XUMHUYECKON peaklnuu — MPU PelIeHUH Yy4yeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEUMS B U3yUaeMbIX MIPOIECCaX U SBJICHUSIX.

Ba3oBble ncciaenoBare/ibCKue 1eiicTBUA:

YMEHUE HCIOIh30BaTh MOCTABICHHBIE BOIMPOCH B KayeCTBE HHCTPYMEHTA
MO3HAHWSA, a TaKKe€ B KAa4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JoIaTh 3a XOJOM Ipolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 PE3yNbTar, (OPMYITUPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIEOBAHUS, COCTABISATh OTUET
0 MpojIeNIaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOJIyIaeMYyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPaBOYHBIC
nocobusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHWBATh MIPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAllMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAUMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 ONPe/IeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JlaCTH  MCHOJIb30BaHUS ~ MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJb30BAHUS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpaTh ONTUMAIbHYIO (OPMY MpEeACTaBICHUS HHPOPMALUUA U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMu, JHarpamMaMy,
IpyrumMu popMamu rpaduKu U UX KOMOUHALMSAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOr0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOWIEH MNPUPOIHOU
cpensl.

KoMmyHuKaTHBHBIE YHHBepPcaibHbIe YUeOHble 1eliCTBUSA:

yMEHUSl 3a/laBaThb BOMPOCHl (B XoJe Auanora W (Wiau) JOUCKYCCHM) IIO
CyllecTBY  0OcyxkaaemMoil  Tembl, (OPMYJIUPOBATb CBOM  MPEIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IPEITI0KEHHON 33/1a4U;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yibTaThl  MO3HABATEIBHOM
NEeSATENbHOCTH B YCTHBIX W TNHCBMEHHBIX TEKCTax; JieJaTh MPE3eHTALNI0
pEe3yAbTAaTOB BBHINOJHEHUS XMMHYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOIO OIbITA,
1a00paToOpHOIl pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JICSITENBHOCTH  MPU  PEUICHUU
BO3ZHHKAIOIIMX NpoOJeM Ha OCHOBE Y4y€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OIpEIECICHHE KPUTEPUEB 10 OLEHKE KayecTBa
BBITMIOJTHEHHOMN pabOoThI U IPyTHE).

PerynsiTuBHBIE YHMBepcaJlbHbIe Y4eOHbIe 1eCTBHA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
JesITeNIbHOCTh, BbIOUpaTh Hanbosee 3 PEeKTUBHbBIE CIIOCOOBI PeIIeHUsI yUeOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WIHW KOPPEKTUPOBATH
MPEJIOKEHHBIM AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUM 33JaHAM C Y4ETOM
MOJIYYEHHsS] HOBBIX 3HAHUM 00 U3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pe3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCII0JI30BaTh U AaHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU 33JIaHUN.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
coJiepKaHUs, YCTAHOBJEHHOrO JaHHOW (enepasibHONM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BHABl JIECSITEJIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUS, €ro
WHTEPIpETalli, MPeoOpPa3OBaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U
HOBBIX CUTYAaIUsX.

K xoH1y 00yuenus B 8 kjiacce npeaMeTHble pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUaAIOIINXCS] YMEHUM:

e PACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHUM: aTOM, MOJEKYJa,
XUMUYECKUN 3IIEMEHT, MPOCTOE BEIMIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCIIOTA4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEAKIMH, TEII0BOU 3 (EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBINM CIIOW aToma, aToMHasi OpOuTalb, pPaaUycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsI CBA3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas J0Js BEIIECTBa
(IpolieHTHas! KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BaTh XHWMHUUYECKYIO) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIINA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynaMm, BUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHas M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona [JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MAacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUSsI, 3aKOHA ABOTajIpo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHUMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh TMOHATHUS «TJIaBHas
noarpymma (A-rpymmna)» u «modounas nmoarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuomnueckass cuctemMa Xxumudeckux »dnemeHToB [, U.
MeHnneneeBay C UKHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00llee YUCIIO 3JEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XMMUYECKHE JJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YaCTBYIOIIUX B peaKIUU
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrOo »dJIeMEHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAlMM MBICIUTENBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KilacCU(PHUKaIHUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3€M — IS U3Yy4YEHUS CBOICTB
BEIIECTB U XUMHUYECKMX PEAKIHUM, EeCTeCTBEHHO-HAyYHbIC METOJbI
NO3HAaHUA — HAOJIIOJICHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYJIOoM
7a00paTOpHBIM  O0OpPYJIOBaHMEM, a TakXKe IMpaBWIaM OOpaIlleHUs ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 1O BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAA H KHUCJIOPOJA), MPUTOTOBIICHUIO
pPacTBOPOB C ONPEACIEHHON MacCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,
IJJAHUPOBATh W MPOBOJUTH  XHUMHUYECKHE  OKCIEPUMEHTHI IO
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koH1y oOyueHus B 9 Kkiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pPacKpbhIBaTh CMBIC] OCHOBHBIX XUMUYECKUX TOHSATHUW: XUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, IPOCTOE BELIECTBO,
CI0KHOE BENIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYEeCKas CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs HUCCOIMALINS, PEAKIMd HOHHOTO
oOMeHa, Karaau3atop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMBbIE pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAaHOBJIECHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/InYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JOMyCThUMas
koHuentpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHUS (HOpMYyT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CBs3UM (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBAaTh U XapaKTepU30BaTh
Tabauuynyo Gopmy Ilepuoamdeckoil CUCTEMBbl XHMHYECKUX HJIEMEHTOB:
paznuyaTh TOHATHSA «TJaBHasg mnoarpymma (A-Tpynma)y U «mobodHas
noarpynna (b-rpymnma)», maneie u OoOJbIIME MEPUOMBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpble HMEIOTCS B TNEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMU  XAaPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJICKTPOHHBIM CJIOSIM), OOBSCHITH oOIHe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejenax MaJlblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIECTB, MO TEIJIOBOMY 3(P(EKTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHHMS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHeHU(pUUECKUEe XUMHUUYECKHUE
CBOMCTBa TPOCTBHIX U CJOXHBIX BEIIECTB, MOJTBEPKIas OMNHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPaBHEHUS AJIEKTPOJUTHUUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIU HOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOT0O OaaHca ATUX PEaKIIMii;
MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpaAlICHUNA B Pa3IUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrOo 3JeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBWUjia  TOJB30BAHUS  XUMHYECKOW  TMOCYAOW W
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB MO TOJYYEHUIO M COOHPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpPUJI-, OPOMUJI-,
noaua-, kapobonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEpAlMU MBICIUTEIBHON NIEATETbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHE, O0O0O0OIIEHHE, CHUCTEeMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JIJIi U3YyYEHHUS CBOWMCTB BEILECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJECTUPOBAHUE, DKCIEPUMEHT (peanbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoandecTBo 4acoB
Ne HaumeHoBaHue pa3jie/ioB U
KoHTpoJbHbIe
n/n TeM NPOrpaMMbl Bceero
padoThl
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUS
Xumusa — BakHast 00J1acTh
11 €CTECTBO3HAHUA U 5
' MPAKTUYECKOU eATEIbHOCTH
JeJ0BeKa
BemecTBa 1 xumuueckue
1.2 15 1
peakimn
Hroro no pasneny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Boznyx. Kucnopon. Ilonstue

2.1 6
00 okcHuaax
59 Bonopoa. Ilonsitue o 3
KHACJIOTaX U COJIAX
53 Boga. PactBopsl. [lonsitue 06 5 1

OCHOBAHUAX

OCHOBHBIE KJ1acChl
2.4 . 11 1
HEOPraHUYECKUX COCUHEHUN

Hroro 1o pazueny 30

IIpakTH4eckue
padoThbI

JyekTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edsoo.ru/YNVJX660G

https://m.edso0.ru/ONNXR1VFO

https://m.edso00.ru/D5BORTY30

https://m.edsoo.ru/5D61JZ6PS

https://m.edso0.ru/M1315KJBM

https://m.eds00.ru/OT5A5S5MOWT

Paznen 3. Ilepuoguueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jaeMeHToB /I. U. Menaeneea. CtpoeHue aToMoB.

Xumuuyeckas ¢Bsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuu


https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepronnueckuii 3aKOH U
[Tepronnueckas cucrema

3.1 XUMHAIecKuX daeMeHToB Jl. U.
MenneneeBa. CtpoeHue
aTomMa

XuUMH4YECKasa CBA3b.
3.2 OKHUCIINUTEIIBLHO-
BOCCTaHOBUTEIIbHBIE PEAKIIMHI

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

15

68

https://m.edsoo.ru/TCBJBVWFZ

https://m.edsoo.ru/F6AOA8DPF

https://m.edsoo.ru/LRYWBJPES

https://m.edsoo0.ru/KQBD02J69



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

Ne i/

Pazgea 1.

11

1.2

1.3

Hroro no

Pazgea 2.

2.1

2.2

2.3

2.4

HWroro no

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbl

BemecTBO 1 XUMHYECKHE peakuuu

[ToBTOpeHue u yriayOneHrue 3HaHu|
OCHOBHBIX pa3JIeJIoB Kypca &8 Kiiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKHUX
peaxkuuii

DNEKTPOIUTHYECKAS JUCCOLIUAIUS.
XUMUYECKUE peaklMi B pacTBOpax

pazzaeny

HeMeranasl M MX cOeTUHEHUS

OO0m1as XxapakTepucTUKa XUMHUECKUX
anemeHToB VIIA-rpynnsl. ["anorenst

OO01m1ast XapaKTepUCTHKA XUMHUYECKUX
anemeHToB VIA-rpynmel. Cepa u eé
COCIIMHEHUS

OO1mmast XxapaKTepPUCTHKA XUMHUYECKUX
anemeHToB VA-Tpynmsl. A3ot, pochop u
WX COeIMHEHUS

OO01mas xapakTepUCTHKa XUMHUISCKUX
anemeHToB |VA-rpynmsl. Yriepona u
KPEMHHUH ¥ UX COCTUHCHUS

pazaeny

KoaungecTBo 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIeKTpOHHbIe (LM (ppOoBbIE)
o0pa3oBaTe/ibHbIE peCypChl

https://m.edsoo.ru/EQETUT35Z

https://m.edsoo.ru/AFN4ALWG7U

https://m.edsoo.ru/KODUR50VYV

https://m.edsoo0.ru/ZTN1F700I

https://m.edsoo.ru/P3DHMFB09

https://m.edsoo0.ru/\VOXD0OUX2S

https://m.edsoo.ru/JPJ200VJX



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST
3.1 OO06111e cBOIMCTBA METAJIJIOB

3.2 Bakneiiime MeTauIbl 1 UX COSTUHEHUS
Uroro no pazgeny

Paznen 4. Xumus 1 oKpyskamomas cpeaa

BemecrtBa n MaTcpuralibl B )KU3HU
YCJIOBEKa

4.1

Uroro no pazgeny

PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

16
20

68

https://m.edsoo.ru/GHV2L6NJ8

https://m.edsoo.ru/EFKQW9HZI

https://m.edsoo.ru/TEFNBWEF7Y

https://m.edsoo.ru/FY5RY75R9



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IIVTAHUPOBAHUE

8 KITIACC
Ne
wn Tema ypoka

10

[Ipenmer xumuu. Pons xumuu B
JKU3HM yenoBeka. Tena u
BELIECTBA

[TonsiTve 0 MeTOAAaX MO3HAHUS B
XUMHH

[TpaxTnueckas pabora Ne 1
«IIpaBuna paboTsl B 1abopaTropun
U IpuéMbl 0OpaleHus ¢
71a00paTOPHBIM 000PYI0BAHUEM)
YucTele BEeIEeCTBa U CMECH.
Crioco0bl pa3neneHus: cmecen
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe
OUYNCTKH OBAPEHHOM COJIN)»
ATOMBI U MOJIEKYJIBI
XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX
AIIEMEHTOB

[IpocTblie U CIOXKHBIE BEIIECTBA
ATOMHO-MOJIEKYJISIPHOE YUYCHHUE
3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHUECKas (hopmyJa.

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThl

IIpakTH4eckue
padoThI

Jlara
U3yYeHUs

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edsoo.ru/L62DS2CZR

https://m.edsoo.ru/9ZJAEW050

https://m.edsoo.ru/L5EW4353D

https://m.edsoo.ru/6TME21FW8

https://m.edso0.ru/K3LS5MCRY

https://m.edsoo.ru/BLS04WTB8

https://m.edsoo.ru/AH3D4DNAX

https://m.edso0.ru/DXJBSTJ95
https://m.edso0.ru/AMOBJ3QZ5

https://m.edsoo.ru/IMC496FX6



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

11

12

13

14

15

16

17

18

19

20

BanenTHocTh aTOMOB
XHUMHYECKHUX 3JIEMEHTOB
OTHOCHTEeNnbLHASA aTOMHAas Macca.
OtHOCUTENbHAs MOJIEKYJIIpHAs
Macca

MaccoBast 1011 XUMAYECKOTO
3JIEMEHTA B COCIUHCHUHN
KonnuectBo BemiecTBa. Moiib.
MousipHas macca

du3nYeCcKue U XUMHYECKHUE
sIBIICHMS. XHUMHUYECKast pcaKknusd

IIpu3HaKky U ycioBus MPOTEKAHUS

XUMHUYCCKHUX pCaKHI/Iﬁ

3aKOH COXpaHEHHUsI MaCChl

BEIECTB. XMMUYECKUE YPABHEHUS

Brruncienus KOJIM4YE€CTBA, MaCChbI
BCIICCTBA IO YPABHCHHUAM
XHUMHUYCCKUX peaKLIHfI

Knaccugukarus Xxummuueckux
peakumii (coeuHeHUS,
pasiIoKeHus, 3aMeIIeHuS,
oOmMeHa)

M. B. JIoMOHOCOB — y4€HBIH-

sHIMKIoneauct. O0o0Imenne u
CHCTEMaTH3aLNs 3HAHUI

Konrponsnas padora Nel mo teme

«BeniecTBa U XUMHYECKHUE
peaKIum»

https://m.edsoo.ru/PIZPCIMDX

https://m.edso0.ru/GHV580MVE

https://m.eds00.ru/368UNL5Y2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJIKQ5

https://m.edso0.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo0.ru/L4807LAGB

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

22

23

24

25

26

27

28

Boznyx — cmechk razos. Cocras
Bo3nyxa. Kucinopon — snemeHT u
npoctoe BeuecTBo. O30H

dusnyeckue 1 XUMUYECKHE
CBOICTBA KUCIIOPOJIa (PeaKuu
OKucJeHus, ropenue). [lonsatue
00 okcuIax

Croco0b! moTy4eHus KHCIopoaa
B J1a0OpaTopuu U
IpOMBIIIICHHOCTH. [Ipumenenue
KHCJIOpOJa

Tennooii 3pdexT xumudeckon
peaKIyu, TIOHSITHE O
TEPMOXMMHYECKOM YpaBHEHUH,
9K30- ¥ SHIOTEPMHUECKHUX
peaKusax

TorumBo (HedTh, yrojab U METaH).
3arpsi3HEHUE BO3IyXa, CIIOCOOBI
€ro Mpe0TBPAIICHUS

[TpakTrueckas pabora Ne 3 o
teme «llonydyenue u cobupanue
KHCJIOPO/1a, U3yYEHUE €r0
CBOMCTB»

Bonopon — anemeHT u pocroe
BenrecTBo. HaxoxxneHnue B
IIpUpOLE

OU3NYECKHE U XUMUYECKUE
cBorcTBa Bogopoxa. [Ipumenenue
BOZOPOZA

https://m.edso0.ru/ XXONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/5516UHX3R

https://m.edsoo.ru/WD392ACWB

https://m.eds00.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

30

31

32

33

34

35

36

37

38

IlousaTHe 0 KHCIIOTaX U COJISIX

CriocoOBbI ToTyueHHst BOIOPOIa B
nmabopaTopun

ITpakTuueckas padora Ne 4 1o
teMme «Ilonyuyenue u cobupanue
BOJIOPOJIa, H3YUCHHUE €TO
CBOMCTB»

Mossipabiii 00bEM Ta30B. 3aKOH
ABoraapo

Brrunciienus 00bEMa, KoJIMYeCTBa
BEILIECTBA ra3a 0 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WU
00BEMY

Brruucienus o0bEMOB ra3os MO
YPABHEHUIO PEAKLIMU HA OCHOBE
3aKO0HA 00BEMHBIX OTHOIIIEHUI
ra3oB

dusnueckue 1 XUMHUYECKHUE
CBOMCTBA BOJEI

CocraB ocuoBanuii. [Toustie 00
WHJHAKATOpax

Bona kak pactBoputenb.
HaceimieHHbie ¥ HEHACHITIICHHBIE
pactBopbl. MaccoBast 1oJist
BEIIIECTBA B pacTBOPE
[TpakTudeckas padora Ne 5 mo
teme «IIpuroroBnenue pacTtBopoB
C OnpeAenEHHON MacCOBOM A0JIEH

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

https://m.eds00.ru/SS3SWAX33K

https://m.eds00.ru/M3KS0O10DQ

https://m.edsoo.ru/MXGOY304M

https://m.edso0.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W6I1VL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

39

40

41

42

43

44

45

46

47

48

49

PacTBOPEHHOrO BEILIECTBA»

Kontponbnas padota No2 o teme
«Kucnopoa. Bogopon. Boga»

Oxcuapl: cocTaB, Kiaccupukarus,
HOMEHKJIaTypa

[TomyuyeHue u XUMHYECKHE
CBOWCTBA KUCIIOTHBIX, OCHOBHBIX
U aM(OTEepHBIX OKCHIOB

OcHOBaHUs: COCTaB,
KJaccu(uKaus, HOMEHKIIATypa

HOJ’Iy‘-IeHI/IC N XUMHNYCCKUC
CBOMCTBA OCHOBAHUM

Kucnotsr: cocras,
KJIacCUUKaIrs, HOMCHKIIATypa

HOJ’Iy‘IeHI/IC 1 XUMHUYECKUEC
CBOMCTBA KHCJIOT

Conu (cpeaHue): HOMEHKIATYpa,
CIIOCOOBI TIOJTyYEHUS, XHMUICCKUE
CBOICTBa

ITpaxTrueckas padora Ne 6.
Pemenne skciepuMeHTAIBHBIX
3aga4 1o reMe «OCHOBHEIE
KJIaCChl HEOPTaHUIECKUX
COEIUHEHUIN

I'enernueckas cBsI3b MEKIY
KJIACCaMH HEOPTraHUYECKUX
COeIUHEHUN

O000111eHHUE U CUCTEMATU3ALMS

https://m.edsoo.ru/JM7935DRY

https://m.edso0.ru/5TEFSJINAY

https://m.edso0.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HU5SC

https://m.edso0.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBKY

https://m.edso0.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ

https://m.edso00.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

50

51

52

53

54

55

56

57

58

3HAHUH

Kontponbnas padota Ne3 no teme

"OCHOBHEIE KJIACCHI
HEOPraHUYeCKUX CoeAMHEHUI"

IIepBbIe ONBITKH
KJIACCU(PUKAIIMA XUMUYECKHIX
aneMmeHTOoB. [loHsTHE O Tpynmax
CXOJHBIX 3JIEMEHTOB

Ilepunonnueckuil 3aK0H U
Ilepnonnueckas cucrema
XUMHYECKHUX 3j1eMeHTOoB []. 1.
Meungeneena

Ilepuonsl, rpynisl, MOATPYIIIIbI

Crpoenune atomoB. CoctaB
aTOMHBIX siaep. M3oTornbl

CrpoeHue 3JIeKTPOHHBIX
000JI04YEK aTOMOB JIEMEHTOB
[Tepuoanueckoii cucremsi /. U.
Meunpeneena

XapaKkTepUCTUKa XUMUYECKOTO
AIIEMEHTA TI0 €ro MOJIO0KEHUIO B
[Tepnonnueckoii cucreme /1. U.
Meunpeneena

3nauenue [lepuognueckoro
3aKOHa I pa3BUTHUS HAYKHU U
npaktuku. [[. . MenneneeB —

Y4EHBIN, ITEAror ¥ IpaXk IaHUH

PesepBHeIit ypok. O600IICHHE 1

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/C0V3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

https://m.edsoo.ru/T95YNV8B2

https://m.edsoo.ru/YIP0O4AOMDX

https://m.edso00.ru/SZD8XEQ0P

https://m.edso0.ru/ZCQTRP0O8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

CUCTeMAaTH3AIIHsI 3HAHHH /
Bcepoccuiickas mpoBepodHas
pabota

Konrponsnas padora Ne4 o reme
«Ctpoenue aroma. XUMHYECKas

59 . 1 1 https://m.edsoo.ru/FTIZF99WF
cBs13b» / Beepoccuiickast
npoBepouHas paboTa
D

60 JICKTPOOTPHILATEILHOCTE aTOMOB 1 https://m.edsoo.ru/HZA110EDS8
XAMHYECKHX DIIEMEHTOB

61 HNounuasg xumMu4deckas cBsA3b 1 https://m.eds00.ru/3SY1RJKVI
K

62 OBAICHTHAA ToJIApHad 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUNYCCKaA CBA3b
K

63 OBAJICHTHAA HEMOpHAA 1 https://m.edsoo.ru/9YVR3FUXI
XUMHUYECKAS CBI3b

64 CrerneHb OKUCIIEHUS 1 https://m.edsoo.ru/RA6CVXM66
0 -

65 KHCTHTEIRHO 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAHOBUTEJIbHBIC PEAKIINU

66 OKHUCIUTENN U BOCCTAHOBUTEINU 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHbIit ypok. O600IIeHNE 1

67 CHCTEMATHIATIA SHAHMIH TI0 TEME 1 https://m.eds00.ru/ARH7M35NF
«CTpoeHne aToma. XUMUIeCKas
CBS3bY»
P % . 0000

68 C3CPBHBIN YPOK © ?leHHe " 1 https://m.edsoo.ru/7DNRBZ948
CHCTEMATH3aLMA 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 68 5 4

I[TPOTPAMME


https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

KoaunuyectBo 4yacos
Ne Hara DJIeKTpOHHbIe HU(pPOBBIE

Tema ypoka Konrtpoabubie IIpakTtudeckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl

padoThI padoThI

[lepuoauueckuii 3aK0H.
[Tepuoanueckas cucrema

1 https://m.edsoo.ru/ECRKA90AY
XUMHYECKHX deMeHToB /1. H.

MeHneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH

CBOMCTB XMMHYECKHX DJIEMEHTOB 1 https://m.edsoo0.ru/GNJPEROFB
NEPBBIX TPEX MEPUOIOB

Knaccudukanus u
HOMEHKJIaTypa HEOPraHUYEeCKHUX 1 https://m.edsoo.ru/MWTO1IWRA2Q
BEIIECTB

B 5
HLBT XHMITHCCIOU CBAH 1 THIILE 1 hitps://m.eds00.ru/U14Y5CERV

KPUCTAJUIMYECKUX PELIETOK

KonTtponsHas padora Nel mo

i
TeMe «IoBTopetie 1 1 1 https://m.eds00.ru/J4X8ZN212

yriyOJIeHre 3HAaHUH OCHOBHBIX
pazzenoB Kypca 8 Kiaccay
Knaccugukarus Xxumuueckux
peaKLuii 10 pa3IuYHbIM 1 https://m.edso00.ru/X8XAE7E2]
IpU3HAKaM

[TonsaTHe 0 ckopocTn
XUMHYecKor peakiuu. [lonarue
0 TOMOTEHHBIX M T€TEPOTEeHHBIX
peakimsIx

1 https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

10

11

12

13

14

15

16

17

IToHsATHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIIOIINE HA CKOPOCTh
XUMUYECKON PEAKINU U
II0JIO’KEHNE XUMHYECKOTO
paBHOBECHS

OKHUCIIUTETBHO-
BOCCTAHOBUTCJILHBIC peaKHI/II/I

Teopus 21EKTPOIUTUYECKON
nucconuaiyu. CUIbHBIE U
ci1abble SIEKTPOITUTHI

NouHble ypaBHEHUS peaKkuid

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE
npeJcTaBiIeHU 00
BJIEKTPOJIUTUUECKON
JTMCCOITAITH

XHUMHUYECKHE CBOMCTBA COJICH B
CBETE MpeCTaBlIeHU 00
BIIEKTPOJIUTHYECKON
JTMCCOIAITH

[TonsiTue o ruaponuse conen

O000111eHrE U CUCTEMATU3 AL
3HAHUH

[IpakTuueckas pabora Ne 1.
«Penienune 3KCrepuMeHTaIbHbIX
3a1au»

KonTtponsHas padora Ne2 mo

https://m.edsoo.ru/H4AFH7NZNM

https://m.edso00.ru/648VV11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/\VN2SBIN1R

https://m.edsoo.ru/8HH81YVXI

https://m.edso0.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

https://m.edsoo.ru/7VXTFHJT4

https://m.edsoo.ru/9RKLZDNUX



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

18

19

20

21

22

23

24

25

TeMe «DJIEKTPOIUTHYECKAS]
auccoryanys. XuMHUEeCKUe
PEAKLIHUH B PAaCTBOPAX»

OO01mas xapakTepucThKa
rajoreHoB. XuMHUUYECKUE
CBOICTBa Ha IPUMEPE XJIOpa

Xnopoogopoa. ComnsiHas
KHCJIOTa, XUMUYECKHE CBOMCTBA,
MOJIy4YeHUe, NPUMEHEHUE

[IpakTuueckas pabora Ne 2 o
teme «llosyuenue consHoM
KHUCJIOTHI, U3y4YeHHE €€ CBOMCTBY»

Brruucnenust no ypaBHeHUSIM
XMMHYECKHX PEaKIUi, €Cln
OJIMH U3 PEareHTOB JaH B
H30BITKE

OO61mas xapakTepucTHKa
aneMeHToB VIA-rpynmsl

AnnotponHbie MOAUGUKAITTN
cepbl. Haxoxenue cepel u €€
COEMHEHUH B IIPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBo10poj1, CTPOCHHUE,
bu3HYeCKre U XUMHIECKUE
CBOICTBa

Oxkcunpl cepol. CepHas KUCIIOTA,
(1)H31/I‘—I€CKI/I€ U XUMHUYCCKHEC
CBOMCTBA, IPUMEHEHHUE

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI5H070F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8SPO

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

27

28

29

30

31

32

33

XUMHUYECKUE PEAKLIUY, JIEKALLUE
B OCHOBE IIPOMBIIIJIEHHOTI'O
croco0a Mnoyy4eHus: CEpHON
KHUCJIOTbl. XUMUYECKOE
3arps3HEHUE OKPYIKAIOLIEH
Cpellbl COEIMHEHUSIMHU CEPBI

Brruucnenue maccoBou 1011
BBIX0/1a IPOJYKTa peakluu
OO0w1as xapakTepucTHKa
aneMeHTOB VA-rpynmnsl. A30T,
pacnpocTpaHEeHUE B IPUPOJIE,
¢du3nuecKkre 1 XUMHYECKUE
CBOMCTBA

AmMHaK, ero pu3nuecKue u
XMMHYECKHE CBOICTBA,
[IOJIy4Y€HUE U IPUMEHEHUE

[TpakTrueckas padota Ne 3 mo
teme «[lomydyenne ammuaka,
U3YUYEHUE €r0 CBOMCTB»

A3oTHas KHCIOTAa, €€
bu3HYeCKre U XUMHIECKUE
CBOMCTBA

Hcnonp30Banve HUTPATOB U
COJIEW aMMOHHS B KAYECTBE
MUHEPATBHBIX Y100pEHHI.
XUMHUECKOE 3arps3HEHUE
OKpY’Karollen cpebl
COEJIMHEHUSIMH a30Ta

®docdop. Oxcua pochopa (V) u

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYE5F13

https://m.edsoo.ru/JORP641FJ

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.edsoo0.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

34

35

36

37

38

39

40

41

docdopHas kucnora,
du3nueckre 1 XUMUUYECKUE
CBOMCTBA, ITOJIyYEHUE

Hcnons3oBanue gochatos B
KauyeCTBE MHUHEPATbHBIX
yao0peHui. 3arps3HeHHe
IPHUPOTHOM cpeabl hochaTamu
Yrnepon, pacnpocTpaHEHHE B
npupoze, Gpu3ndeckue u
XMUMHUYECKHE CBOMCTBA
Oxkcuppl yraeposaa, ux
buznyecKkue 1 XuMU4eCKHe
CBOMCTBA. DKOJIOTMYECKUE
npo0JeMbl, CBA3aHHBIE C
okcuaoMm yriepoza (1V)
YronbHast KUCIIOTa U €€ CONH

[IpakTuueckas padora Ne 4 o
teme "[lonydyeHnne yriexkucioro
raza. KauecTBeHHas peakuns Ha
KapOoHaT-noH"
[lepBoHauanbHbBIE TOHATHUS 00
OpraHMYECKUX BEIIECTBAX KakK O
COEJIMHEHUSIX yriepoaa
KpeMHuii u ero coequHeHns
[IpakTuueckas pabora Ne 5.
Pemenne skcrieprMeHTaTbHBIX
3a7a4 o TeMe «Baxueimnine
HEMETaJJIbl U UX COCIUHEHMSD)

https://m.edsoo.ru/UAZ3HUGB5V

https://m.edsoo.ru/DWOM6SUUL

https://m.edso0.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

https://m.edso00.ru/G2HZXQGCS8

https://m.edso0.ru/30T1Z2109Z

https://m.edso0.ru/75JXNHO0I8

https://m.edsoo0.ru/O7E8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

43

44

45

46
47

48

49

50

51

52

KonTtponsHas padota Ne3 mo
TeMe «BaxkHeilne HeMeTauibl 1
UX COCIUHEHUS

OO01mas xapakTepucTHKa
XUMHYECKHUX DJIEMEHTOB —
MeTauIoB. MeTramnnueckas CBI3b
1 MeTaJlIndecKas
KPUCTAJUINYECKAsl PELIETKA.
du3nyecKkrue CBOMCTBA METAJIIOB
XHUMHYECKHE CBOMCTBA

METAJIJIOB. DJIEKTPOXUMHUYECKUI
AL HAIIPSKEHUN METaJlIOB

OO6mue cnocoObl MOTyYeHUs
MetajuioB. CrutaBel. BerauciaeHus
M0 YPaBHEHUSAM XUMHYECKHX
pEaKLHii, €CII OJIUH U3
peareHTOB COJIEPKUT MPUMECH
[ToHsiTHE O KOPPO3UU METAJLIOB
[llenouHbIe METAIITBI

OKcUIBI ¥ TUIPOKCH]IBI HATPHS U
KaJIust

[llenouHo3eMeNbHBIC METAJIIBI —
KaJIbIIUA 1 MarHui

Baxneiime coeTuHEHUS
KaJIBIIHS

O06o01IeHre U cucTeMaTr3aIus
3HaHUH

JKécTkocTh BOABI M CIOCOOEI €€

https://m.eds00.ru/S85J9UGH3

https://m.edso00.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edso0.ru/G54GDQI2D

https://m.edsoo.ru/4AFIGDOWOW

https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

https://m.edso0.ru/REOCDYO0K®6

https://m.edsoo.ru/CJR96CMZA

https://m.edsoo0.ru/O5PXGG1BE

https://m.edsoo.ru/MWFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

53

54

55

56

S7

58

59

60

61

62

YCTpaHECHUS

[TpakTrueckas padota Ne 6 mo
TeMme "JKECTKOCTE BOIBI U
METO/Ibl €€ yCTpaHeHHs"

AJTIOMUAHUHT

AmdotepHble CBOICTBa OKCHIA U

TUAPOKCH]IA
Kemneso

OKCI/I,HLI, THAPOKCUABI U COJIN
xenesa (1) u xenesa (111)

O00011eHrEe U CUCTEMATU3ALIIS
3HAaHUHU

[IpakTuueckas pabora Ne 7.
Pemenue sxciepuMeHTATbHBIX
3agad4 mno reMe «Bakueiinne
METaJUTBl U UX COCINMHEHUS

Brraucnenus o ypaBHEHUSIM
XMMHYECKHX PEaKIUi, €Cln
OJIMH U3 PEarcHTOB JaH B
W30BITKE WU COJIEPKUT
npumecu. BerauciaeHus
MAacCOBOH JOJIM BBIXOa
MPOIYKTA PEAKIIUU
O000111eHrE U CUCTEMATU3 AL
3HAHHUI

KonTponsHas padora Ne4 1o
TeMe «Bakuelnme MeTaisl U
AX COECIMHEHUI»

https://m.edsoo.ru/NFIROKB8J

https://m.edso00.ru/9ZJ8RD1TV

https://m.edsoo.ru/NI5K110J5

https://m.edsoo.ru/F20NJR5SR

https://m.edsoo.ru/ARTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

https://m.edso00.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESIY

https://m.edso00.ru/B8TOVTKOP

https://m.edsoo.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

63

64

65

66

67

68

BemecrBa u matepuaisl B
MOBCEIHEBHOM KU3HU YEIOBEKA
XUMHUYECKOE 3arpsi3HEHUE

OKpY Karolleu cpenbl

Ponp xumuu B perieHnn
9KOJIOTHUYECKUX MPpodIeM
PesepBHeiit ypok. O000mIeHNE U
crucTemMaTu3auus 3HaHUI
PesepBHbIii ypok. O6001ICHNE U
cucTeMaTu3anus 3HaHUI
Peseprusriit ypok. O60011eHNE U
crucTeMaTu3aluvs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo0.ru/OFI132IJMT0

https://m.edsoo.ru/9ANGYEYOQI

https://m.edso00.ru/180203Y 28

https://m.edsoo.ru/DT1BAS5U4

https://m.edso00.ru/P52TJZNXV

https://m.edso00.ru/TMK36TJZG



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOI MIPOT'PAMMBI

8 KJIACC

Kox
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IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

I1o Teme: «HepBOHa‘IaJ'IBHBIe XUMHUYCCKUC ITOHATH

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TIOHSTHH: aToM,
MOJIEKYJIa, XUMHUYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMeECh (OJHOPOJHAS W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAS aTOMHAsi W MOJIEKYJIsIpHAs Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAsT Macca, MaccoBas OIS XUMHYECKOTO
3J€MEHTa B COCJUHEHUHU, MOJISPHBIM 00bEM, XUMHUYECKasl peakius,
KIaccuukanus — peakiuili:  peakuuu — COSAUHEHHUS,  PEaKIHUH
pa3NoKEHUs, PpEeaKlUy 3aMCeIICHHs, pEeakiuu OoO0MeHa, JK30- U
SHJOTEPMHUUYECKHE PEaKIMH, TEIUIOBOM 3 (dEeKT peakiuu, pacTBop,
MaccoBas JI0JIsI BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIlKs) B paCTBOPE
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHATUUA M
HpI/IMeHHTB OTHU ITIOHATUA HpI/I OIIMCAaHUU BCIICCTB U UX npeBpameHHﬁ
WCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJIsi COCTaBlIeHUS (opmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTb CMBICI  3aKOHOB COXpPAHEHHS MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHA
ABoraapo

OTIpENIeTATh  BAJICHTHOCTh aTOMOB  DJJIEMEHTOB B  OWHApHBIX
COCIUHCHUAX

KJIaccu(UIUPOBaTh XMUMHUYECKHE peakmuu (M0 YHUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEITIOBOMY (D PeKTy)

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAaccChl

BCIICCTB
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3.1

BBIUYUCIIATH MACCOBYIO JOJIO XHMHUYCCKOTO DJJICMCHTA II0 (bopMyJIe

COCOUHCHHS,
BBIYMCIISATh MAaCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOJbI TIO3HAHHS — HAOIIO/ICHUE,
W3MEpeHue,  MOJECIHUPOBAHME,  OSKCIEPUMEHT  (peaJbHbIl U

MBICJICHHBIH )
ITo Teme: «BaxHenmue npeacTaBUTEIM HEOPTaHUYECKUX BEILIECTBY

pacCKpbiBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSATHM: OKCHUn,

KHCJI0Ta, OCHOBAaHUEC, COJIb

OMpCACIIATh NPHUHAMJIC)KHOCTh BCHICCTB K OHpeI[CJ'IéHHOMy KJ1acCy

coefiMHeHuil o popmysam
KJIacCH(UIIMPOBATH HEOPTAaHUYECKUE BELIECTBA

XapaKkTepu3oBaTh (OMUCHIBATH) OOLIME XUMHUYECKHE CBOIICTBa
BEILECTB PA3JMYHBIX KJIACCOB, MOJTBEpXkasi OMHCAHUE MpPUMEpPaMU

MOJICKYJISIPHBIX YPAaBHEHUIN COOTBETCTBYIOLIUX XUMHUUECKUX PEaKIIHii

IMPOIrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBa, BO3MOXHOCTU IMPOTCKAHUA XHUMHUUYCCKHUX

NPEBpaIICHH B Pa3IMUHbIX YCIOBUIX

CIENOBaTh MpAaBWJIAM I[OJb30BAaHHS XUMHUYECKOM TOCYAOM H
71a00paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIUSMH II0 BBIMOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO TMOJYYCHHIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (BOJOpPOAA M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOWM JOJIEM PacTBOPEHHOIO
BEIIIECTBA, TUTAHUPOBATh M TIPOBOJUTH XUMUYECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO pACTBOPOB IIEJIIOYEH UM KHUCIOT C IOMOIIbIO
WHIMKATOPOB (JaKkMyc, (heHondTanent, METUIOPAHK U IPyTHUE)
MMPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEeaKITun

I[Io Teme: «llepnommyecknii 3akoH u Ilepmommueckas cucrema
xumuueckux snemeHTtoB J[. M. MenneneeBa. CTpoeHue aTOMOB.
Xumuueckasi cBia3b. OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIAM»
pPacKpbIBaTh CMBICJ OCHOBHBIX XMMHUUYECKHX MOHSATHUH: A]IpO aTroma,

SHCKTpOHHBIﬁ clion aroMa, aTOMHasiz 0p6I/ITaJ'Ib, paauyc atroma,

XUMHYCCKas CBA3b, IMOJIIpHAd W HCIOJIIpHAsd KOBAJCHTHAd CBA3b,
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QJICKTPOOTPULATCIIBHOCTh, HWOHHAA CBA3b, HOH, KA4THOH, 4HUWOH,

CTCIICHb OKHCJICHHUA
KJIaCCI/I(bI/IL[I/IpOBaTB XUMHNYCCKUC DJICMCHTHI

OIMCHIBATh M XapaKTepu3oBaTh Tabnu4Hyio ¢opmy Ilepuonnueckoit
CHUCTEMBbl XMMHYECKHMX DJEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynmna (Arpynma)» u «mobounas mnoxarpymma (brpymma)y,

«MaJible» U «OOJIBIIHE) NEpUOAbI

packpeiBaTh cMbich Ilepmogmyeckoro 3akona J[.M. MeHnneneena:
J€EMOHCTPUPOBATh TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJICEMCHTOB OT HX IIOJOXKCHHUSI B HepI/IOI[I/I‘IGCKOﬁ

CHUCTEMC

COOTHOCUTh  0003Hau€HHUs, KOTOpblE HUMEITCI B  Tabnuue
«lleppoguyeckass  cucreMa  XUMUYECKHX  dneMeHtoB .M.
MenzeneeBa» € UYUCIOBBIMM XapaKTEPUCTHKaMHU CTPOEHUS aTOMOB
XMMHUYECKMX DJIEMEHTOB (COCTaB M 3aps] siapa, oOliee 4uCiIo

QJICKTPOHOB U PACHPCACIICHUEC UX I10 3JICKTPOHHBIM CJ'IOSIM)

OIIPCACIIATH CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

OMpEeNeNsATh BUJ XHMHUYECKOM CBsI3U (KOBaJeHTHAsT M HMOHHAas) B

HCOPraHNYCCKUX COCANHCHHUAX

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOM
oﬁpasonaTe.m)Hoﬁ nmporpamMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

[To Teme: «BemiecTBO U XUMHUYECKasi PEAKIIHS

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMUYECKUX IIOHATHUH: pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJIEKTPOJUTHYECKAs] AMCCOIHAIIMS,
peakiMi MOHHOTO OOMEHa, KaTalu3aTop, XUMHUECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEND,
BOCCTAHOBHTENIb, OKHCIIEHHE M BOCCTAaHOBJIEHHE, AJUIOTPOIHS,
aMpOTEepHOCTh,  XHUMHYECKas  CBA3b  (KOBaJIEHTHas, HOHHas,

MeTaJ'I.]'H/I'-IeCKaﬂ), KpUCTAIIINYCCKasd peméTKa, CIIIaBBI, CKOPOCTH
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XUMHUYECKOM peaknuun

WIIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATUH H

NPUMCHATH 3TU MMOHATHUA IIPU OIIMCAHUU BCIICCTB U UX HpeBpaH_[eHI/II\/'I

COCTAaBJIATb YPABHCHUA BHCKTpOJIHTI/I‘ICCKOﬁ Juccomanm KHCIIOT,
IIET04YEe W COJICH, TOJHBIE M COKpaIIEHHBIE YpPABHEHHS PEAKIMI

HWOHHOTO OOMEHa

PAaCKpbIBATh CYHIHOCTH OKHCJIWUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKm/HZ

MIOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakuuit
MIPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUYECKOI peakuuu

Ilo Temam: «Hemertamnpl M HUX COEOUHEHUS» U «MeTawibl U HX

COCOAUHCHU»

XapaKTEepPU30BaTh (OMUCKHIBATh) 00IIKE U CTIEIM(PUIECCKIE XUMUIECKUE
CBOMCTBA TPOCTBIX W CIIOKHBIX BEIIECTB, TOJTBEPXKIAas ONMUCAHHE
pUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIUX

XUMHYECKHUX PEaKUI

COCTAaBJIATb YPAaBHCHUA peaKHHfI, MOATBCPIKAAIOINIUX CYHICCTBOBAHUC

TeHETUYCCKOM CBSI3U MEXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOTrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXHOCTHU MPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pPa3jIMYHbIX

YCIOBHUAX

CIE0BaTh MpaBWJaAM TMOJb30BAHHUS XUMHUYECKOM TOCYAOM H
71a00paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpaIIeHHsS C
BEIIECTBAMU B COOTBETCTBUU C HUHCTPYKUUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO TMOJYYCHHIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKHUCIIOro ra3a)

MPOBOANTHh PEaKIMH, [OATBEPKIAIOIIME KAauyeCTBEHHBIH COCTAaB
pa3IMYHBIX BEIIECTB: pACIO3HABAaTh OIBITHBIM IMYyTEM XJIOPHI-,
Opomun, womua, kapObonat, Qocdar, cummkar, cynbdar,
TUAPOKCUIMOHBI, KaTHOHBI aMMOHHS, MOHBl H3yYEHHBIX METAJIJIOB,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB

[To Teme: «XuMus U OKpYIKarOILAsl Cpeaay

pacKpbIBaTb CMBICA OCHOBHBIX XxuMuueckux moHsatwil: [IJIK
BEILECTBA; KOPPO3HUs METAJUIOB

OPUMEHATE OCHOBHBIC OIICpaluu MBICIIUTETbHOHN JCATCIIBHOCTH —



aHaIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIEeHNe, CHCTeMAaTHU3alINIO,
BBISIBJICHUE TPUYMHHO-CIIEJCTBEHHBIX CBSI3eM — IS U3Y4YCHUS
CBOMCTB BELIECTB M XHUMHYECKHX pEaKIHi; eCTEeCTBEHHOHAYUYHBIE
METOJbI TIO3HAHUS — HAONIOJCHHUE, W3MEpPEHUE, MOJCITUPOBAHUE,

9KCHEPUMEHT (peasbHbI U MBICIICHHBIH )
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

[lepBoHavYaIbHBIC XUMUYECKUE TTOHATUS

[Ipenmer xumuu. Posnb XMMHM B KM3HM YElIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

ITousTtue o METOJax ITO3HAaHHUA B XMMHUHU. Yucteie BCIICCTBA U CMCCH. CrocoOkbl

paszeseHus cMecen

ATOoMBI © MOJICKYJIBI. Xumnueckne d3neMeHTbl. CHMBOJBI  XUMHYECKHX

9JICMCHTOB. HpOCTLIe " CJIOKHBIC BEIICCTBA. ATOMHO'MOJICKYHHPHOG YUCHUC

XyMH4YecKas (bopMyﬂa. BaneHTHOCTE aTOMOB XMMHUYECKHX D3JIEMCHTOB. 3aKOH
IIOCTOAHCTBA cocTtaBa BCIICCTB. OtHocHUTEeNbHAS aTOMHasAa mMacca.
OtHocuTenbHas MOJICKYJISIpHAd Macca. MaccoBas 10yl XMMHYECKOTO 3JIEMEHTa

B COCAUMHCHUU

KomuuectBo BemectBa. Moisib. MosspHas macca. B3anMoOCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo dopmynam

XUMHUYECKUX COG)II/IHGHI/Iﬁ

dusznueckrue U XUMHUYCCKHE SBJIICHHUSA. XHUMHYECKas peakuusga u e€ IMPU3HAKH.
3aKoH COXpaHCHHUA MACChbl BCUICCTB. XuMmudeckue YPaBHCHHUA. KJ'IaCCI/I(bI/IKaLII/IH

XUMHUYECKHX peakiuil (COeIMHEHUS, Pa3IoKeHus, 3aMeIeHNsI, 0OMEHa)

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0M, € MpaBUIaMU
paboTel B JabopaTopuM W NpuéMaMu OOpalieHus C J1adopaTOPHBIM
00Opy/I0OBaHHEM, H3yYE€HHE U OINUCaHWe (UIUYECKUX CBOKMCTB 0Opa3loB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (IIaBJIeHHE BOCKa,
TassHHUE JIbJIa, PACTUPAHHUE caxapa B CTyNKe, KUICHUE U KOHJICHCAIUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBeYd, [MpOKaMBaHWE MEIHOW  MPOBOJIOKH,
B3aMIMOJICHCTBHE MeJla C KHUCJIOTOW) SIBIICHWH, HAONIOJEHUE W ONHCAHUE
NPU3HAKOB TMPOTEKAaHWsS XUMHUYECKHUX peakuuid (pa3jioxkeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapus, pas3jioKeHHE
ruapokcuaa Meau(ll) mpu HarpeBaHWHU, B3aMMOJICHCTBHE Kelle3a C pacTBOPOM

comu meu(ll), m3ydenue crmocoOoB pazaeneHus: cMecei (C MOMOIIBI0 MarHuTa,
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¢uipTpOBaHMEe, BBINAPUBAHHUE, MUCTWUIALUA, Xpomarorpadus), MpoBeleHUE
OUYMCTKHU MTOBAPEHHOM COM, HAOJIIO/IEHUE U ONTUCAHHUE PE3YJIbTaTOB MPOBEACHUS
OMbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMsI MAacChl, CO3JaHue MoJjenei

MOJIEKY (IIapOCTEPIKHEBBIX )
Baxneumue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

Boznyx — cmecp razoB. CocrtaB Bosnyxa. Kuciopox — anemeHT u mpocroe
BemlecTBo. Haxoxzenue kuciopona B mpupone, (Gpu3MYeckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoma. CrocoObr
HOJY4YeHUsl KHUCIopoJa B J1abOpaTopuu M HPOMBIIUICHHOCTH. Kpyrosopor

KUcIopoaa B mpupoe. O30H — aJuIoTponHast MOAU(PHUKALUS KACIOPOoIa

TennoBoil 3P PekT XUMUUECKOI peaklui, TEePMOXUMUYECKHE YPABHEHUS, 3K30-
U DHIOTEpMUYECKUE peakuu. TOIUIMBO: yroib U METaH. 3arpsi3HeHUE BO3/yXa,

yCHUJICHHE TapHUKOBOTO 3(h(ekra, pazpylieHrne 030HOBOTO €105

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokneHue Bomoposaa B MpUpPOJE,
¢u3uYecKkue W XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TTOYYCHUS.

Kucnotsl u conmu
MonsipHblii 00bEM ra30B. PacuéTsl M0 XUMHUUECKUM YPABHEHUSIM

®dusznyeckue CcBoWcTBA BOAbl. Boma kak pacTBopuTeiab. PacTBOpBI.
Haceoliennbsie 1 HEHACHIILIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 1ons BemecTBa B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Poib pacTBOpoB B MpuUpOJie U B KU3HU uejoBeka. Kpyroropot
BOJABl B TPHUPOJE. 3arps3HEeHHWE TMPHUPOIHBIX BOJ. OXpaHa M OYHCTKA
MIPUPOHBIX BOJ

Knaccudpukanus Heopranmueckux coeaumHennid. Oxcuapl. Kimaccuduxarms
OKCHJIOB:  coJieoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) U
HeconeoOpa3yromue. Homenkmarypa okcuioB. Dusmueckne W XUMHYECKHE

CBOMCTBaA OKCHIOB. HOJ'Iy‘ICHI/Ie OKCHI0B

OcHoBanus. Knaccudukanust ocHoBaHUM: 1IENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHMN. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHui. [lomydyenne ocHoOBaHMM

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucior. ®dusznueckue u
XMMHYECKHE CBOMCTBAa KHMCIOT. Pan aktuBHoctn MerawuioB H.H. bekerosa.
[Tomyuyenue kucaot

Comu. Homenknatypa cosneil. @usznueckue M XUMHUYECKHE CBOWCTBA COJICH.

[Tonydenue coneit
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3.3

I'eneTnueckas cBsI3b MCKAY KJIaCCaMU HECOPTaHNYCCKUX COCIMHECHUMN

XUMHUYECKUH  SKCHEPUMEHT: KayeCTBEHHOE OIpeAeNieHHEe  COAepKaHHs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHue, paclo3HaBaHHE U H3YyUYECHUE
CBOICTB KHCJIOpOJa, HAOMIOIEHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOIOM H
yCIIOBHSI BOBHUKHOBEHUS M MPEKpalleHus: ropeHus (1moxapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJIOB U ONHMCAaHME WX CBOICTB, MOJNy4YeHHE, coOupaHue,
pacro3HaBaHUEe M W3Y4YEHUE CBOMCTB BOJIOpoJa (TOpeHHUE), B3aUMOJCHCTBUE
Bogopoaa ¢ okcuaoMm Meau(ll) (BO3MOXHO HCIIOIB30BaHHE BHICOMATEPUAIIOB),
HaOmrozieHne OO0paslloB BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIEIOBaHUE
OCOOCHHOCTEHl  pacTBOPEHHs BELIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aUMOJCWCTBHE BOJbI C MeTa/llaMu (HaTpUEeM U KaJbI[HEeM)
(BO3MOYXKHO MCHOJIb30BAaHUE BUJEOMATEPUAIIOB), OIPEAEICHUE PACTBOPOB
KUCJIOT U IIEJIOYeH C TOMOIIBI0 HMHIMKATOPOB, HCCIIENOBaHHE OO0pa3loB
HEOPraHMYECKUX BEIIECTB PA3UYHBIX KJIACCOB, HAOIIOJEHUE W3MEHEHUS
OKpPAacKM HHIUKATOPOB B pacTBOpax KHUCIOT U IIEJIoYeH, H3ydeHHe
B3aumoeiictBusi okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTHI, KHUCIOT C
MeTaJlJIaMH, peaklUii HeUTpalu3allui, MoJyYeHne HePACTBOPUMBIX OCHOBAHUIA,
BBITECHEHHE OJHOI0 MeTaula JAPYTMM M3 pacTBOpa COJIM, pELICHUE
9KCIIEPUMEHTANBHBIX 33/a4 M0 TeMme «Baknelimme Kiacchl HEOPraHMYECKUX

COEIUHEHUN

[lepuonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble TOMBITKK KJIACCH(PHUKAIUM XUMUYECKUX OJJIeMEHTOB. [loHsTHE O
TPYIIax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE W IETIOYHO3EMENTbHBIC METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yoT amMdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

IIepnonnueckuii 3akoH. [lepnoanueckas cucteMa XUMUYECKUX dieMeHToB J[. 1.
Meneneesa. Kopotkonepuoanast " JUIMHHOIIEPUOAHAS bopmbl
[lepuoanueckoit cucrtembl xuMuueckux anemeHtoB J[[.M. Menneneesa.
ITepuoasl u rpynnel. OU3MYECKUM CMBICI TOPSAKOBOIO HOMEpPA, HOMEpPOB

IIEPHO/Ia U TPYIIIbI DJIEMEHTA

Crpoenne atomMoB. CoctaB aTOMHBIX saep. M3otomnbl. Onexrtponsl. CtpoeHue

QJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XMMHYECKHX 3JIEMEHTOB
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1.2

1.3

ITepuoanueckont cucremsl JI.1. MenneneeBa. XapakTepuCTUKA XUMUYECKOTO

AJIEMEHTa Mo ero nosuoxenuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHUsl pajauyca aTOMOB XHMMHMUYECKHUX DIJIEMEHTOB,
METAJUIMYECKUX M HEMETAaUIMYECKMX CBOMCTB IO TIpyIIlaM M NEPHOJAM.
3unauenue Ilepuonuueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUSI HayKu W npakTuku. .M. MennaeneeB — y4€HbId U

IPpaKJJaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJISIPHAsi)  CBS3b.

:‘)J'IeKTpOOTpI/IHaTeJIBHOCTB XHMHYECKHX 3JIeMeHTOB. loHHas CBA3b

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKIunu. HpOHGCCI)I

OKHCJICHUS U BOCCTaHOBIICHUSA. OKUCIUTENIN U BOCCTAHOBUTEIIN

XHUMHUYECKUMN OKCIICPUMCHT: HU3Y4YCHUC 06pa3u0B BCIICCTB MCTAIJIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIC THUAPOKCHAA IHHUHKAa C paCTBOpaMud KHCIOT H
menoqeﬁ, MMPOBCACHUC OIBITOB, WIJIKOCTPUPYIOMIUX MPUMECPbI OKUCIUTCIIbHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeHHsl, COeIMHEHUS)

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemecTtBo 1 xumnueckas peakuus. [losropenne

[Tepnonnueckuit 3axoH. Ileprnoauyeckas cuctema Xumudeckux snemeHTos J[. 1.
MenpeneeBa. CrTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KaldbLUusi M UX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B Ilepmonnueckoi

CUCTEME U CTPOCHUEM UX aTOMOB

CrtpoeHue BemlecTBa: BHJbl XMUMHUYECKOM CBSI3U. THUMBI KpUCTaNIMYECKUX
pEIETOK, 3aBUCMMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKN
U BUJa XUMU4eckoi cBs3u. Kiaccudukanus 1 HOMEHKIaTypa HEOpraHMYECKUX
BEIIeCTB (MEXJIyHapoaHas U TpPUBHAJbHAsA). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMUXCSA K  PA3JIMYHBIM  KJACCaM  HEOPraHWYECKUX COCIUHEHHUH,
TE€HETUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB

Knaccudukanus XMMUYECKHX peakuid 0 pa3IMyHbIM NpU3HaKaM (110 YUCITy U
COCTaBy YYacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY J(PQeKTy, 1o

W3MEHEHHIO CTEIIeHEH OKHCICHHS XUMHWUYECKHUX 3JICMCHTOB, IIO O6paTI/IMOCTI/I,
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10 y4acTuro KaTanmaTopa). JK30- u SHAOTCPMHUYUCCKUC pcaknuu,

TCPMOXUMHNYCCKUEC YPABHCHUS. Ilonstue o CKOpPOCTH XHUMHUYCCKOM pcakuuun

[Tonatue 00 0OpaTHUMBIX M HEOOPATHUMBIX XMMHUUYECKUX peakuusx. Ilonsatue o
TOMOTE€HHBIX M TeTePOTEeHHBIX peakuusax. [IoHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUAIONIME HAa CKOPOCTh XHMHUYECKOW pPEAaKIUH U TOJOXKECHHE

XUMHYECCKOI'0 paBHOBECHUSA

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBiieHUE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKUMH C HCHOJIb30BAHMEM METOJa

3JIEKTPOHHOTO OanaHca

Teopus 3JIEKTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEIIEKTPOIUTHL.
KaTtunonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PAa3JIMYHBIMU BHUJIAMU
xumudeckoi cBsa3u. Ctenenp aucconuanuu. CHIbHBIE U cla0ble STIEKTPOIUTHI.
Peakiiun nonHoro obmeHa. YcClIOBHS MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MOJIHbIE U COKpaUIEHHbIE HMOHHBIE ypaBHEHHUs peakuuil. CBOICTBa KHCIIOT,
OCHOBaHHMN H COJIE B CBETE€ TMPEACTABICHUN 00 SICKTPOJUTUYECKOU

JUucconuanuu. KauecTBeHHEIC PCaKni Ha NOHBI. Ilonstue o THApOJIN3C cojieit

XUMHUECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISAMH KPHUCTAIIMYECKUX
pEelIETOK HEOpraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalioB (rpadura u
ajJiMasa), CJIIOKHBIX BELIECTB (XJIOpUAA HATpHs); HCCIelIOBaHHE 3aBUCHUMOCTHU
CKOPOCTH XHMHYECKOM peaklud OT BO3JEUCTBUS pPa3iIMYHbIX (HaKTOPOB;
UCCIIEZIOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BELIECTB,  Ipolecca
JMCCOLMANNN  KHUCJIOT, Inenodeil u coield (BO3MOXHO HCHOJIB30BaHHE
BUJIEOMATEPHUAJIOB); TPOBEJECHHE OIbBITOB, WUIIOCTPUPYIOIUX MPU3HAKU
MPOTEKaHUs peaklnii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCajKa, BbIIEJICHHUE Ira3a,
o0pa3oBaHUe BOJbI); ONBITOB, HIUIIOCTPUPYIOLIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEaKIMi (FOpeHHE, PeaKkluu pPa3JIoKEeHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPTaHWYECKHX BEIIECTB C MOMOIIbIO KAUeCTBEHHBIX PEaKIii

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4
Hemerannsl u ux COCIUHCHUA

OOmast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapaKTepHbIe CTeNeHn okuciaeHus. CTpoeHne U (U3NYECKHEe CBOMCTBA MPOCTHIX
BEIICCTB — TaJlOTEHOB. XWMHUYECKHE CBOWCTBA Ha TMpHUMEpe XJopa
(B3aMMOJICHICTBUE C METaJUIaMH, HEMETaJJIaMH, IIejo4amu). XIIOPOBOIOPO/I.

ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4eHHE, puMeHeHue. JleiicTBue
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XJIOpa U XJIOPOBOAOPOZAa Ha OpraHHU3M YCJIOBCKaA. Baxneiimniue XJIOpUAbI U HUX

HAaXO0XJEHUE B IPUPOJIE

OObmas xapaktepuctuka s1eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHHUs
aTOMOB, XapaKTepHbIC CTENEeHN OKucieHus. CTpoeHue u (pu3nyeckue cBoMcTBa
MPOCTBIX BELIECTB — KHCIOPOJAa M Cepbl. AJUIOTPONHBIE MOIU(PHUKAIUN
KHCJIOpo/ia U cepbl. XUMHUYecKHe cBoicTBa cepbl. CepoBOaOpOJ, CTPOCHHE,
¢usnyeckne M XUMHUYECKHE CBoWcTBA. OKCHIBI Cepbl KaK MpPEICTaBUTEIN
KUCJIOTHBIX OKCHJOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOWCTBA
(oOmme Kak mpencTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XuMUUIECKUe
peakiuy, JeXalue B OCHOBE MPOMBIIUIEHHOIO CIoco0a IMOJIyd4eHUs] CEepHOM
kucnotThl. Ilpumenenue. Conu cepHOWM KHUCIIOTBI, KaueCTBEHHas pPEakIus Ha
cyabdar-uoH. Haxoxnenue cepbl U €€ coeqUHEHUI B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPY’KAIOLIEH Cpellbl COEIMHEHUSIMU cepbl (KUCIOTHBIE JI0XKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeA0TBpAaIlleHuUs

OO6mass xapakTepuctuka 3i1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIIEHUS. A30T, pacClIpOCTpaHEHUE B IIPUPO/IE,
¢du3nueckrue U XuMHUeckue cBoiictBa. Kpyrosopot azota B mpupoje. AMMHAK,
ero ¢u3MvecKue W XMMUYECKHE CBOICTBa, Mojy4yeHHe W npumeHeHue. Conu
aMMOHHMSI, UX (U3NYECKHEe M XHUMHYECKHE CBOICTBa, NpHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHbI aMMOHHA. A30THas KUCIIOTa, €€ IOJIy4YEHUE,
dbu3mveckue W XUMHUYECKHE CBOWCTBA (00OmMIME Kak MPEACTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcrnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KauecTBE MHHEpAIbHBIX yn0OpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY’Karolei
Cpelbl COeTMHEHUAMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaudukanuu Gocdopa, Gusnueckue U XUMHUUECKHE
cBoiictBa. Oxcug ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOWMCTBa, monydyeHue. lcmomb3oBanue ¢docdaroB B kauecTse

MUHEpaIbHBIX YI00peHHi

OOmas xapaktepuctuka 31eMeHTOB |VA-rpynmel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepHBIE CTETMEHW OKHUCICHUS.  YTIEpOoX, aJuIOTPOITHBIC
MOJU(UKAIMH, PACIpPOCTPaHEHHE B MpHPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoicTBa. Ancop6uusi. Kpyrosopor yriaepoaa B npupojse. OKcHUibl yriiepoaa,
X (QU3NYecKne M XUMHYECKHE CBOICTBA, JCHWCTBHE HA >KUBBIE OPTaHU3MBI,

IMOJIY4YCHHUEC U NPUMCHCHUC. DKOJIOTHYECKHUE HpO6HCMI>I, CBs3aHHBIC C OKCHJIOM
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yraepoaa(lV); rumoresa rmo0aibHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
a¢dekr. YronpHas KUCIOTa W €€ CONMU, MX (QU3HYSCKHE U XUMUYCCKUE
CBOWCTBa, NOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHAT-
nonbl. Vcnonp3oBanne kKapOOHATOB B OBITY, MEAWIMHE, MPOMBIIUICHHOCTH U

CEJIBbCKOM XO03sHCTBE

[TepBoHavanbpHBIC TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepojna (MeTaH, 3TaH, 3TWJIEH, AalETUJICH, 3TaHOJ], TJIHUIEPHUH, YKCYCHas
kucioTa). x cocraB m xumudeckoe crtpoeHue. [loHstne o Ouonormyecku
BaXXHBIX BEIECTBAX: JKHMpaX, OelKax, YriieBoJaX — M WX POJH B JKU3HH
yenoBeka. MarepuaabHOe €IUHCTBO OPraHMYECKMX U HEOPTaHMYECKHX

COEIMHEHUN

Kpemuuii, ero ¢usnyeckne ¥ XUMHUYECKHE CBOMCTBA, MOJIYYCHHE U
npuMmenenue. CoenuHeHus KpeMHHsI B npupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoit kuciore. CHIMKATHI, UX UCTIOJIb30BAHKE B
OBITY, METUIIMHE, POMBIIIEHHOCTU. BaxkHele crpouteabHble MaTepHAaIIb:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobiemsbl Oe3omacHOTO

HCIIOJIB30BAaHUA CTPOUTCIIBHBIX MaTCpUajioB B HOBCG,Z[HGBHOﬁ KHU3HU

XUMUYECKUN SKCIIEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHMYECKHUX BELIECTB,
CBOICTB COJISIHOM KHUCIJIOTBI; IIPOBEJIECHUE KAYECTBEHHBIX PEAKLUI Ha XJIOpUJ-
WOHBl W HaONIOJIEHWE MPU3HAKOB WX NPOTEKAHUS; ONBITHI, OTPAXKAIOLIUE
¢u3nyeckue 1 XMMUYECKHe CBOWCTBA raJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C 00pas3liaMM XJIOPHUJIOB
(ranmoreHu10B); O3HAKOMJIEHHE C oOpa3uamMu cepbl M e COeIUHEHHSIMHU
(BO3MOXHO HCITOJIb30BAaHHWE BHUIEOMATEPHUANIOB); HAOIIOJIEHWE TIpolecca
o0yriuBaHus caxapa MoJl ACWCTBHEM KOHILEHTPUPOBAHHOM CEPHOM KHUCIIOTHI;
M3y4YeHHEe XMMHYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBE/ICHUE
KayeCcTBEHHOW peakUuMud Ha Ccyiab(par-uoH U HAONMIOJCHUWE TMpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOIICTBaMH a30Ta, pocdopa u ux
COEMHEHUI (BO3MOXKHO HCIOJIBb30BAaHUE BHJIEOMATEpUANIOB), 0Opa3laMu
a30THBIX U (HoChHOPHBIX YI0OpEeHUH; OIydeHHE, COOMpaHKe, pacliO3HABAHHUE U
M3yYeHUE CBOICTB aMMHaKa;, IMPOBEJCHHWE KAa4YeCTBEHHBIX pPEaKLUMH Ha HOH
aMMOHMSIT U ¢ocaT-uOH U U3yYEHHE NPHU3HAKOB MX MPOTEKaHUS,
B3aMMOJIEIICTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEABIO (BO3MOKHO
WCIIOJIb30BaHNE BUJEOMATEPHANIOB); HU3yUYEHHE MOJeNel KPUCTAIUIMYECKUX
peméTok anmasza, rpadura, (QyiiepeHa; O3HAaKOMIIEHHE C MPOIEcCOM

azcopOLMU PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
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IIpOTHUBOra3a; IOJy4YCHHUC, CO6I/IpaHI/IC, pacino3dHaBaHuC U H3YYUYCHUC CBOMCTB
YIJIICKUCIIOrO0 Tasa; MPOBCACHHUEC Ka4YCCTBCHHBIX peaKquI Ha Kap6OHaT- n
CUJIMKAT-UOHbBI W HU3YUCHHUC IIPHU3HAKOB HX I[POTCKAHUA; O3HAKOMIJICHUC C
HpOHYKHHGﬁ CHIIMKATHOM MPOMBINIJICHHOCTH; PCIICHHUC JSKCICPUMCHTAJIbHBIX

3ajJa4 no TeMe «BakHele HeMeTallIbl 1 UX COSIMHEHMS)
Meramisl 1 BX COCAUHECHUA

OO0wast XapaKTepUCTUKAa XMMUUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nonoxenus B Ilepuonuuecko cucreMe XUMHUYECKHX dieMeHToB .U
Mengeneesa u ctpoeHus aromoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
MeTajIn4yeckass KpHUCTauIMyecKas peleTKa. JIEKTPOXUMUYECKUN  psl

Hapr[}KCHI/Iﬁ METaJlJIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTayuioB. O0Ire crocoObl MOIy4eHUs
MeTayuioB. [oHATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'YH, AIOpaIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy " IPOMBIINIJICHHOCTH

[Ilenouynsle MeTayuibl: nosiokeHUe B llepuonmueckoil cucTeMe XHMUYECKUX
anemenToB [[.1I. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXJACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpumepe HaTpust U Kanus). OKCHIbl 1
THUAPOKCUIABI HATPUA W KaJlus. HpI/IMeHeHI/Ie IICJIOYHBbIX MECTAJUVIOB MW HUX

COE€IMHEHUN

[lenouHo3emMenbHble  METaIbl MarHuii M KaJdblMi:  MOJOXKEHHE B
[Iepnonnueckoii cucreme XuMu4eckux 3imeMeHToB [[.1. MenzeneeBa; ctpoeHue
UX aTOMOB; HaxokJeHue B mpupone. Pusnyeckue U XUMHUYECKHE CBOMCTBa
MarHusi ¥ Kanblusd. Baxuelme coequHEHUs Kaiablus (OKCHUI, THUIPOKCHI,

conu). JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHeHuUs

AmoMuHuit: nonoxenue B I[lepuoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa;, cTpoeHUE aroma; HaxoXKAcHHWE B npupoje. Pusznyeckue u
XMMHUYECKHE CBOMCTBA AIFOMUHUSA. AM(pOTEpHBbIE CBOMCTBA OKCHIA U THIIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenne B [lepuoanueckoi cucremMe XUMUYECKUX 3eMeHToB J[. 1.
MenzieneeBa; CTpPOCHHE aTroMa; HaxoXAcHWe B mpupoze. dusndeckwe u
XUMUYECKHE CBOMCTBa xkene3a. Okcuabl, Tuapokcuasl u conu xenesa(ll) u

xkene3a(lll), mx coctas, cBOICTBA U TTOJTydEHUE

XUMUYeCKUM SKCIICPUMCHT. O3HAKOMIICHHE C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

nx (I)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PC3YJIbTATOB KOPPO3HMKU MCETAJIIIOB



4.1

4.2

4.3

(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAJIOB), 0coOeHHOCTeH
B3aMMOJEHCTBUSI OKCHJAa KajlblUsi U HaTpus C BOAOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPHUAJIOB); HCCIIEOBAHUE CBOMCTB >KECTKOM BOBI;
mporecca TOpeHHsl Keje3a B KHCIOpoAe (BO3MOXHO —MCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMHA HAa MOHBI
(MarHusi, Kanplsl, amoMmuHus, nuHka, kenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ZICHEe U ONUCAHUE NPOLIECCOB OKpAIlMBaHUs IJIAMEHW MOHAMHU HATPHS,
Kanus W Kanblusg  (BO3MOXKHO — MCIIOJIB30BaHUE  BMJIEOMATEpPUAIIOB);
uccieoBaHue aM(pOTEpHbIX CBOMCTB TMAPOKCHIA ATOMUHMA U THUIAPOKCHIA
LIMHKA; pelIeHHE SKCIIEpUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHelne MeTauibl U

UX COEIMHEHUS
XUMHUS U OKpy’Karolas cpenia

Hosrie MaTc€purajibl U TCXHOJIOTHU. BeH_IeCTBa U MaTcpuajbl B HOBC@HHCBHOﬁ
JKM3HU YeJIOBeKa. XUMHS U 310pPOBLE. be3omacHoe HCIIOIB30BaHKUE BEIISCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBa;I nmoMoaib Ipu XUMHUYCCKHUX OXKOIrax H

OTPABJICHUSIX

OCHOBBI ~ JKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHUYECKOE  3arps3HEHHE
okpyxatomien cpenpl [1/IK. Ponp XxuMuu B pemieHUH 3KOJIOTMYECKUX MpoOsem.
[IpupoHble HMCTOYHMKHM YTJIEBOAOPOAOB (yrojib, NPUPOIHBIA ra3, HedTh),
MPOJIYKTHI UX NEPEPA0OTKH, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

XUMUYECKUH 3KCIEPUMEHT: U3ydyeHrne o0pa3loB MaTepuaioB (CTEKIIO, CIIaBbl

MCTAJUIOB, TOJIUMCPHBIC MaTepI/IaJ'ILI)



IMPOBEPAEMBIE HA OI'D 1O XUMUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kox
NpoBepsieMoro
TpeOoOBaHUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NPOrpaMMbI OCHOBHOI0 0011ero odopasopanust Ha ocHoBe PI'OC

[IpencraBnenue:

O T03HAaBAa€MOCTH SIBJICHUW TIPUPOJBI, IMOHUMaHHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHYECKOW HAYKH KaK OOJACTH COBPEMEHHOIO
€CTEeCTBO3HAHMS, KOMIIOHEHTAa OOIEeH KyJIbTYpbl U MPAKTUYECKON
JESITEIIbHOCTH 4YelIOBEKa B YCJIOBHUAX COBPEMEHHOTO OOIIECTBA;

IIOHKMMAaHHE MECTAa XUMHUH CPEAN APYI'UX €CTCCTBCHHBIX HAYK

0 HAY4YHbIX MCTOJAaxX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBLIX U
TCOPCTUUCCKUX MECTOHAAX HUCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHUYECKUX peaxunﬁ; YMCHUC HCIIOJIB30BaTh MOICIN JUIA

00BSICHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cdepax npodecCHOHATBHON IeATEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMMU Ha JOCTHIKCHHAX
XUMHUYECKOH HAyKH, 4TO MO3BOJHUT OOYYaroIlUMCs paccMaTpUBaTh
XUMUIO Kak cepy cBoelt Oyayiieit npodecCuoHaIbHON AesITeNbHOCTH
U CcllelaTh OCO3HAHHBIM BHIOOP XMMMH Kak NMPO(UIBHOTO NpenMeTa

MIPH TIEPEX0/I€ Ha YPOBEHB CPETHEr0 00IIEeTro 00pa30BaHUs

Brnanenne cucreMod XMMHMYECKUX 3HAaHUH M yYMEHHE IIPUMEHSTH

CUCTCMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIOYacCT:

BOXKHEUIIME XHMHYECKHE IIOHATHS. XUMUYCCKHHA DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAsT CMECh, OTHOCHTEIIBHBIE aTOMHas W MOJIEKYJIsIpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUYECKas
peakius, peakiHH COCIAUHEHUs, PEaKIUU PANIOKECHHS, PEaKIUU
3aMeIEHUs, peakIMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
SH/IOTEPMUYECKUE PEAKIIMU, PACTBOP, MACCOBasi JIOJII XMUMHUYECKOTO
3JIEeMEHTa B COCIMHEHUH, MACCOBasl JAOJIS U MPOLICHTHAS KOHIICHTPAIIHS

BEIIIECTBA B PacCTBOPE, PO aTOMa, JIEKTPOHHBIN CJIONW aTOMa, aTOMHast



2.2

2.3

3.1

3.2

3.3

3.4

opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTENEHb OKHCJICHUS,
XUMHUYECKasl CBA3b, MEKTPOOTPULIATEILHOCTD, ITOJIIPHAs U HEMOJISAPHAs
KOB&JICHTHAsT  CBsI3b, MOHHAs  CBsI3b, METaLIM4ecKas  CBA3b,
KpUCTalNIM4ecKass pelmeérka (aToMHas, HOHHas, MeTaJuIndyecKas,
MOJIEKYJIIPHAs), MOH, KAaTUOH, aHHWOH, IEKTPOJIUT W HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs] ~ JUCCOLMALMS, PEAKLUUd HMOHHOIO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEaKLMH,  OKHUCIUTENb U
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIEHHME, JJIEKTPOIIM3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTUMblE peakivy,
CKOPOCTb XUMHU4YECKOW peakumu, Katanusarop, IIJK, xopposus

MCTAJLJI0B, CIIJIaBbl

OCHOBOIIOJIATAIOIIME 3aKOHbl XMMMHU: 3aKOH COXPAaHEHMsS Macchl,
nepuonnueckuii 3akoH J.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COoCTaBa, 3aKOH ABoraz[po

TEOpHUU XUMHU: ATOMHO-MOJICKYJIApHasa TEOpUs, TCOpHUA

BHCKTpOHHTquCKOﬁ Jucconranuu
Bnagenue ocHoBaMu XUMHUYECKOM IrpaMOTHOCTH, BKJIFOYAIOIIICH:

YMEHHE NIPaBUIILHO UCIOIb30BaTh U3yUYEHHBIE BELIECTBA U MAaTEPHUAJIBI
(B TOM 4Hclie MUHEpajJbHble YyA0OpEHUs, MeTaulbl W CIUIaBbl,
HOPOAYKTHl TEepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yrnis, mpupoAHOro rasa, HeTH) B OBITY, CEICKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TOHUMAaHHUE 3HAUEHUS >KUPOB, OCNKOB, YIJIEBOJOB
JUIsL OpraHr3Ma YesloBeKa; YMEHUE MIPOrHO3UPOBaTh BIUSHHUE BEIIECTB
U XMMHMUYECKHUX IPOLECCOB HA OPraHM3M YEJIOBEKAa M OKPYKAIOIIyIO
IPUPOAHYIO Cpeny

YMEHHE HMHTErpUPOBATH XUMHUYECKHE 3HAHUS CO 3HAHUSMHU JIPYTUX

y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa PabOThl C Pa3IMYHBIMH MCTOUYHHUKAMH WH(OpMAaLUU
Mo XUMUU (Hay4yHass U HAy4YHO-TIONMyJIsipHAs JUTEparypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHe OOBEKTHBHO OIIEHHBaTh WHGOPMALMIO O BEIIECTBaX, HUX
NpEeBpallleHUsIX W NPAKTUYECKOM  NPUMEHEHUH H  yMEHHue
UCIIOJNIb30BaTh €€ JUIs pelIeHns yueOHO-1103HaBaTEeIbHbIX 3a/1a4
Brnanenue ocHOBaMM TOHSTHHWHOTO ammapaTta W CHMBOJHUYECKOTO

A3bIKA XUMHH JJIs1 COCTAaBJICHUSA (I)OpMyJ'I HCOPTaHNYCCKUX BCHICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMHu XUMHUYECKOM

HoMeHkiIatypsl (IUPAC u TpuBuanbHOi)

YMeHue OOBSCHATH CBSI3b IMOJIOKECHHS dlieMeHTa B [lepuonudeckoii
CUCTEME C YHCJIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIIo
9JICKTPOHOB), PACHpPENCICHUEM OJJICKTPOHOB I10 DHEPreTUYCCKUM

YPOBHAM aTOMOB IICPBBIX TpéX NEprUoaOB, Kallusd U KaJIbIUA

IIpencraBnenue O  MEPUOJWYECKOM  3aBUCHUMOCTHM  CBOWCTB
XUMHYECKHUX 3JIEMEHTOB (paauyc atoma, 3JIEKTPOOTPULIATEIbHOCTH),
IMPOCTBIX W CJIOXHBIX BCHICCTB OT IIOJIOKCHUA DJOJICMCHTOB B
[lepuoanueckoit cucreme (B MalbIX NEpUOAAX U  TJIABHBIX

NOJArpyNIax) 1 3J€KTPOHHOIO CTPOEHUS aTOMa
YMmenue kinaccupuIpoBaTh:

XUMHYECKHE IEMEHTHI

HEOpPraHUYECKUE BELIECTBA

XUMHUYECKHE PEaKLUU

YMeHue onpenensiTh:

BAJICHTHOCTh U CTETICHb OKHCICHUS XMMHYECKUX DJIEMEHTOB, 3apsil
HOHa

BUJ XMMHYECKOH CBS3M M THUN KPUCTAIMUECKOHW CTPYKTYphl B
COCTMHEHUSIX

XapakTep Cpelbl B BOJAHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHU)
OKHCJIUTEIh U BOCCTAHOBHUTEIIb

YMeHne xapakTepu3oBaTh GU3NIECKHE U XUMHUECKUE CBOICTBA!
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOI, TpaduT, ayimas,
KpeMHHH, a3oT, Qocdop, cepa, XJIop, HATpUN, Kaaul, MArHUH,
KaJIbLIUM, aTFOMUHUH, JKeJe30)

CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJI, CEPOBOJOPOJ, OKCHIBI W THAPOKCHIBI
metaioB |-lIA rpynn, amromunus, menu (l1), uunka, xeneza (Il u
I11), oxcuast yraepoaa (Il u 1V), kpemuus (1V), azota u pocdopa (111
u V), cepet (IV u VI), cepnucras, cepHas, a3oTucras, a30oTHas,
dbocdopHas, yrojibHasi, KpeMHUEBAsI KHCJIOTA U UX COJIH)

MPOTHO3UPOBATh M XapaKTEpU30BaTh CBOWCTBAa  BEIIECTB B



10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

121

12.2

12.3

13

131

3aBUCHUMOCTH OT MX COCTaBa U CTPOCHHS, NMPUMEHEHHE BEIIECTB B
3aBUCHUMOCTH OT MX CBOWCTB, BO3MOXKHOCTH TIPOTEKAHUS XUMUICCKUX
MIPEBpAICHHUI B Pa3JIMYHBIX yCIOBUSIX

YMeHue cocTaBisTh MOJIEKYJISIpHbIE U HIOHHBIE YPaBHEHUS peakluid, B
TOM YHUCJIE:

peaxiuit HFOHHOTO OOMeHa

OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIX PEAKITUI

WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOICTBA M3YUYEHHBIX KJIAcCOB
(TpyIin) HEOPraHMYECKUX BEIECTB

MOJITBEPIKTIAIONIUX TCHETHYECKYIO B3aUMOCBSI3b MKy HUMHU

YMenue BIUUCsATh (IPOBOIUTE PACUETHI):

OTHOCUTENIHYI0 MOJIEKYJISIDHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XMMHUECKOI'0 3JIEMEHTA B COSMHEHUU

MacCOBYIO JIOJIFO BELIECTBa B pacTBOPE,

KOJIMYECTBO BEILIECTBA U €T0 Maccy, 00beM Ira3oB

[0 YpaBHEHHUSAM XHMHUYCCKHX PEAKIUH W HAXOIUTh KOJIUYECTBO
BelIecTBa, 00bEM U MacCy peareHTOB WIH MPOIYKTOB PEAKIIUU
Brnanenue (3HaHue OCHOB):

OCHOBHBIMM  METOJaMH  HAay4YHOro  [Mo3HaHUs (HaOdroAeHwue,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU U3yUCHUH BEIIECTB U
XUMHUYECKHX SIBJICHUH; YyMeHue copMyIupoBaTh MpoOieMy H
MPEIUIOKUTH IyTH €€ PEeIIeHUs

Oe3zomacHOi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMHM, XUMHUYECKOU
MoCy0i U 1abopaTOpHBIM 000pyAOBaHUEM

mpaBuIaMu 0€301acHOTO OOpaIeHus ¢ BEIECTBAMH, UCTIOIb3YEMbIMHU
B MOBCETHEBHOM JKU3HH, TIPABUIAMH TTOBEICHUS B LIESIX cOepeKeHuUs
3I0POBbSI U OKPY>KAIOWIEH MNPUPOAHON Cpelbl; MOHMMAHHE Bpena
(omacHOCTH) BO3ACHCTBHSI HA >KUBBIE OPTaHU3MBI OMPEACIEHHBIX
BEIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIOTBPAIICHUS HX BPEIHOTO
BO3JCHCTBUSA

Hannure mpakTHYecKrX HABBIKOB TUITAHWPOBAHUS U OCYIIECTBICHUS

CIICAYIOIMHX XUMHUYCCKUX SKCIICPUMCHTOB!

U3y4YeHHE U OnHcaHue (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (bHSquCKI/IMI/I u XUMHNYCCKHNMH SIBJICHUAMMU, OIIBITHI,



13.2

13.3

13.4

135

13.6

13.7

13.8

14

141

14.2

WLTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMHUECKUX PEAKIIUN
u3ydeHHe croco0OB pa3feieHHus cMecen

MOJlyYeHUE KHUCIOpOAa M HU3YYEHHE €ro CBOMCTB; IOJIy4eHUE
BOJIOPO/Ia U M3YyUYEHHE €r0 CBOMCTB; MOJYyUYEHHUE YTJIIEKUCIOTO raza u

U3yYEHUE ero CBOMCTB; MOJIyYeHHEe aMMHUaKa U U3y4eHHUe ero CBOUCTB

IPUTOTOBJICHHE PACTBOPOB C ONpPENEIEHHON MaccoBOil Josei

pPacTBOPEHHOTIO BEILIECTBA

MpPUMEHEHHE WHANKATOPOB (makmyca, METHJIOpaHkKa u
dbeHondTanenHa) s ONPEACICHHUS XapaKTepa Cpeabl B PacTBOpax

KHCJIOT U MIeI04YeH

WCCIIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYECHHE B3AUMOICHCTBUS KHUCIOT C METallIaMU,
OKCHUJAMH  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMHU
OCHOBAHUSMH, COJISIMH; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHME OJHOIO MeETaula JpYyrMM W3 pacTBOpa  COJM;
uccieaoBaHue aM(OTEpPHBIX CBOWCTB THIPOKCHUIOB ATIOMHUHHS U

[IUHKA

PEIICHUEC SKCIICPUMCHTAIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); ((9JI€KTp0JII/ITI/I‘IeCKa5I
JUCCOLIMALTUS , «Baxnelmuye HeMeTauIbl W HX COCAUHCHUA»,

«BaxkHeHIme MeTajlIbl U UX COeTUHEHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIUE  MPU3HAKH
NPOTEKaHUsI PEeaKIii HOHHOTO OOMEHA; KAaueCTBCHHBIC pEaKIuh Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OPOMUII-,
wonua-, cyiaedar-, docdar-, KapOOHAT-, CHUIMKAT-aHHUOHBI,
TUIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJabIUs, ATFOMUHUS,
kenesa (2+) u xenesa (3+), meau (2+), IMHKA

Ymenue:

MPEJICTABIATh  PE3yJbTaThl JKCIIEPUMEHTa B (OpMe BBIBOJIOB,
JOKa3aTeNbCTB, TPaQUKOB W TAaOJMUI] U BBISBISATH SMIUPHUECKUE
3aKOHOMEPHOCTH

YCTaHABIIMBATH CBSI3U MEXJTy PEabHO HAOIIOIaeMBIMU XUMHYCCKHMH

SABJICHUSMU U IIPOLCCCaMU, NPOUCXOJAINIUMHA B MAKpPO- U MUKPOMHUPE,

OOBSICHATH IPUIMHBI MHOTOOOpa3usl BEIIECTB



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1

11

1.2

1.3

14

1.5

1.6

2.1

2.2

2.3

3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

[lepBoHavaibHbIE XUMUYECKUE MTOHATUS
Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus cMecei

AToMEI © MOJICKYJIBI. Xumudeckue diaeMeHTBl. CHMBOIBI XHMHYECKHX

OJICMCHTOB. HpOCTBIC " CJIIOXKHBIC BEUICCTBA.

Xumnueckast popmyia. BaleHTHOCTh aTOMOB XMMHYECKUX J1eMeHTOB. CTeneHb

OKHUCJICHUA

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOcuTEeNnbLHASA aTOMHas Macca.
OTtHOCHUTEIbLHAS MOJICKYJIsIpHad Macca. MaccoBas g0as XHMMHYECKOTO 3JIEMEHTa

B COCAMHCHNU

KonuuectBo BemectBa. Monbs. MonsipHass macca. MomsipHblii 00bEM Ta3oB.

BzaunMocss3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CIMHHUI BCIICCTBA

dusznueckue M XUMHYECKHE SBICHHUSA. XUMHUYECKas peakuusa u eé IIPpU3HAKH.

3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMUUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH W llepuoamyeckass cucreMa XUMHUYECKHX JJIEMEHTOB

J.1. Menneneesa. CTpoeHue aToMOB

Ilepuonnueckuii 3akoH. [lepuoguyeckas cucrema Xxumudeckux sneMmeHToB J[.M.
Menneneesa. Ileproael n rpynnsl. @U3NYECKHU CMBICI MOPSAKOBOTO HOMEpA,

HOMCPOB II€pruoaa U rpyIiibl 3JICMCHTA

Ctpoenne atromoB. CoctaB aToMHBIX siaep. M3oTtombl. DnekTpoHsl. CTpoeHue
QJIGKTPOHHBIX  000J0YeK aTOMOB TMepBbiXx 20 XHMHUYECKHX DJIEMEHTOB

ITepuoanueckoii cuctemsl /.. Menneneena

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJICMCHTOB MEPBBIX TpéX
NnepruoaoB, KaJlkud, KaJbIUA (pa;u/lyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTANIMYCCKUX W  HEMETANIMYCCKUX CBOI\/'ICTB) n HX CO@)]I/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJIOXKCHHUEM OJICMCHTOB B HepI/IO,Z[H‘IGCKOﬁ CHUCTEME H

CTPOCHUEM HUX ATOMOB
CtpoeHue BelecTa

Xumudeckass cBsi3b. KoBaneHTHas (TOJisipHAsT W HEMOJSpHAs)  CBS3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  3JeMEHTOB.  MoHHas  CBs3b.

Meramnnueckas CBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10
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Turmbr KpUCTAJTNINICCKUX peH_IéTOK (aTOMHaH, HOHHAas, MeTaJ’IJ’II/I‘IeCKaﬂ),
3aBUCHUMOCTh CBOWMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ pGHIéTKI/I 1 BHUJAa

XUMHUUYECKOM CBSI3U

Baxueiie mnpeiacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl U ux

COCAMHCHUSI. MeTtamnel 1 ux COCOIUMHCHUA

Knaccudukanus u HOMEHKJIATypa HEOPTAaHUYECKUX COCIUHEHUH: OKCHUIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecoJieoOpa3yromue; OCHOBaHUUM (IIENOYM M HEPACTBOPHMBIC OCHOBAHWS);
KUACIOT  (KHCIOpPOJCOACpKAIIMe ©  OECKUCIOPOJIHBIC, OJIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Oduznueckue W XUMHUYCCKHE CBOWCTBA TPOCTHIX  BEIIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KACIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHHUS

dusnueckue U XUMHYECKHE CBOMCTBaA MMPOCTBIX BCUICCTB-MCTAJJIOB: JIMTHA,
HATPUS, Kajusl, MarHUsl ¥ KaJbIMs, QJIFOMUHUS, Kele3a. DIIEKTPOXUMUYCCKHI

A HAIIPSKEHUM METalIOB

Ousndyeckue ¥ XUMHUYECKUE CBOMCTBA BOJIOPOJHBIX COCJIMHCHUN HEMETAJIIOB:
XJIOPOBOAOPOIa, CEPOBOAOPOIA, AMMHUAKA

duznuecKkie ¥ XUMHUYECKHE CBOMCTBA OKCHIOB HemeTamwioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). [Honyuerue
OKCHJIOB HEMETAIIJIOB

Xumudeckne cBoiictBa okcuaoB: MetawioB IA-IIIA Tpymm, muaka, memu(ll) u

xenesa(ll, 11). TTonydenue okCUI0B METAILIIOB

XUMHUYECKUE CBOMCTBa OCHOBAHUH M aM(OTEpHBIX TMIPOKCHAOB (Ha MpHUMEpe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, 1uHKa). Ilomyuenue ocHoBaHuM U
aM(OTEPHBIX THAPOKCH]IOB

OO0me XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEepPHHUCTOM, CEpHOM, a30THOH, (oChHOPHOU, KpPEeMHHEBOH, YrosbHOU. OcoObie
XMMHYECKHE CBOMCTBAa KOHLIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.
[Tomyuyenue kucnot

OO0mre XxuMHYeCKue CBOMCTBA cpeaHuX cosel. [lomyuenue coneit

[lomyuenne, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJA, aMMHaKa,
YTIEKUCIIOTo Ta3a B 1abopaTopHu

[Tomydyenne aMMuaka, cepHOW M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. Ob1ue

CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB
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5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

6.5

['eHeTHyeckas CBS3b MEXAY KJacCaMH HEOPTraHMYECKHX COCTUHEHHM
XUMHUYECKUE PeaKIuu

Knaccudukanus XUMHYECKUX peakluid MO pa3iHyHbIM MPU3HAKAM: [0 YUCITY U
COCTaBy YYacTBYIOIIMX B PEAKIMU BEILIECTB, MO TemioBoMy 3¢ddekry, mo

W3MCHEHHIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMEHTOB

TennoBoit A3 PEeKT XUMHUECKOW peakInK, TEPMOXUMHUUYECKHE YpaBHEHHU. DK30-

U DHAOTEPMUYECKHE peaKkMy. TepMOXUMHUYECKUE YPABHEHUS

OKHCIUTENBHOBOCCTAHOBUTENIBHBIE peakIMU. OKHUCINUTENH U BOCCTAaHOBUTEIH.
[Iponieccbl  OKUCIIEHMsI M BOCCTAaHOBIEHMsA.  OJIEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcakuuu

Teopm[ 3HeKTp0HI/ITH‘{eCKOﬁ Auccolranuu. KaTI/IOHBI, AHHUOHBI. BJICKTpOHI/ITBI n

HEBJICKTPOJINTEI. CunbHbIC U cl1a0bIe SJICKTPOJINTEI. CreneHb JUCCoManmn

Peaknun moHHOTO OOMEHA. YCIOBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,

MOJIHBIE U COKpAILIEHHBIC HOHHBIE YPaBHEHHsI peaknuit
XuMHUS U OKpY:Karolas cpenia

BemectBa M Marepuansl B IIOBCEJIHEBHOM JKHM3HM 4eJOBEKa. besomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuil B jabopaTopuu u OBITY.

HCpBaH IIOMOIIb ITPHU XUMHUYCCKUX 0XKOr'aX U OTPABJIICHHUAX

XUMHYECKOE 3arpsi3HEHUE OKpy’Kalolled cpeibl (KUCIOTHBIE — JI0XKIH,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeJOTBPALLCHHS
[IpenensHass nomyctumas koHuentpanus BemectB (IIJK). Pomp xumuu B
pEeLICHUH HKOJOTMYECKUX TNpolieM. YcCuiIeHue MapHUKOBOro sddexTa,

pa3pyIiieHne 030HOBOTO CIIOSI

[TIpumenenue cepsbl, a3ora, Gocdopa, yriepona, KpeMHHUS] U UX COEIUHEHUUN B
OBITYy, MEIWIIMHE, TMPOMBIIIIEHHOCTH M CEeIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJJIOB M CIUIaBOB (CTalb, YYTyH, IIOpPAlOMUHUN, OpoH3a) B OBITY U
MPOMBINIICHHOCTH MX coequHeHui. [IoHsITHEe 0 KOpPO3UH METaIOB, OCHOBHBIE
CIocoObI 3alIUTHI X OT KOPPO3UHU

[IpupoaHble WCTOYHUKU YTIIEBOAOPOIOB (Yrojib, MPUPOIHBIA Ta3, HEPTH),
MIPOIYKTHI UX IepepaboTku (OEH3MH), UX POJIh B OBITY M MPOMBIIIIIEHHOCTH
IlepBoHavanbHBIE MOHATHSA 00 OpPraHMYECKMX BEIIECTBAX KAK O COCTUHEHUSX
yriepoaa (MeTaH, 3TaH, STHJICH, alleTUIICH, 3TaHOJI, TJUIIEPHUH, YKCYCHAs KUCIIOTA).
[TonsiTHe 0 OMOJIOTHYECKN Ba)KHBIX BEIECTBAX: JKUPAX, OENKax, YrieBojIaX — U UX

POJIA B ’)KU3HU YCTIOBCKA



7.1
1.2
7.3

PacuéTnr:
o popMysaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCoBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE

M0 XUMHUYCCKUM YpaBHCHHAM



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

1. YueOHo-MeToanueckunii komiuiekT (YMK):

. Ba3oBbiii yueOHuK: JIMHUSA yueOHO-METOAMYECKUX KOMILJIEKCOB, COOTBETCTBYIOLIAs
dI'OC OOO u ID nporpammsl 10831326 (opueHTpoBouHO — auHMs oA pea. I'.E.
Pynzuruca nnm O.C. I'aGpuensina).

. Padouyas terpans: C neuyatHoil ocHoBoM K BbiOpaHHOMY Y MK /15151 BBINOTHEHUS
pacyeTHBIX 337124 U opopmIIeHHS JTabOPATOPHBIX OTIBITOB.

o COopHUKHM 3a1aHNI:

o Tunossie Bapuantsl OI'D o xumun (OUIIN) mis orpabotku dhopmara
JK3aMEHa.

o COopHukH 337124 ¢ IPUMEpPaMU PELICHHs Ha BRIYUCICHHUE MacCOBOM 101N,
MOJIIPHOTO 00BEMA U TEIIOBOTO Y (HeKTa peaKiuil.

o OobopynoBanue 1l JOMANTHUX/KJIACCHBIX IKCIIEPUMEHTOB:

o Habop nns mpoBeaeHNs KaUeCTBEHHBIX peaKIuii (MHIUKATOPBI
beHondragenH, 1aKMyc, METUIOPAHK; PACTBOPBI KMCJIOT | IIEI0UCH).

o KOoMIUIeKT 1711 MOJISTMPOBAHMS CTPOCHUS aTOMa U MOJICKY L.

o I'otoBbie Mukpomnpenapatsl («CTpoeHne KIETKH JUcTa», «Kpucrammnueckue
PEIIETKN» ).

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

1. HopmaTtuBHas 6a3a:

. denepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHbII CTaHIAPT CPEIHETO O0IIEro
obpazosanus (PI'OC COO).

. ®enepanbHas paboyas MporpaMmma BOCTIUTAHHSL.

2. MeToauveckoe CONPOBOKIAEHHE:

. Kuwra nns yuurens / [loypounsie pa3paboTku K JIuHUU BeIOpaHHoro Y MK.

. [IporpaMMBbI 3J1€KTUBHBIX KypcoB Mo noArotoBke k OI'D (pa3aens! «Pemenne

pacyeTHBIX 3a7au4» U « DKCTIEpUMEHTAIIbHAS XUMHUSD?).

. Marepuans 11t moaroroBku k BITP (Bcepoccuiickue mpoBepodHbie padOThI) 3a Kypc
OCHOBHOT'O 00111er0 00pa30oBaHuUsI.

3. JleMoHCTpaMOHHOE 000OPY/I0BaAHUE:

. Mopenu KpUCTAITMYECKUX PElIeTOK (MOHHAs, aTOMHast, MOJIEKYJIsIpHas,
MEeTaJUTMIeCcKas ).

. Komnexkmun «MeTaibl B CINIaBeDy, « AmroMuHmy, « BomokHay, «IlmacTmacce,
«TomnmuBoy.

. [ItaTuBel ¢ TIPOOHPKAMH, CTUPTOBKHU, AepKATEIU, XUMUIECKUE CTaKaHbl,
WHIUKATOPBIL.



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

1. UadopmannonHo-o0pa3oBaTe/ibHbIE CPeAbI:
. Poccuiickas snexrponnas mkosia (PIII) — kak 0cHOBHOI OaHK BHACOYPOKOB H
MHTEPAKTUBHBIX TECTOB IO TeMaM Koau(pUKaTopa.

. bubimoreka MockoBckoii asekTpoHHOH 1mKobl (ML) — 1715 morcka roToBbIX
CIICHapHEB YPOKOB M BUPTYaIbHBIX JIA0OpATOPUIL.
. Pecypchr m3narensctBa «IIpocBenienuey (mudpossie cepBuckl k Y MK).

2. CneunasusupoBannoe 1O u cumyasaTopbi:

. XUMHUYECKUE KOHCTPYKTOPHI JUIS BU3yalIU3alliH TPOCTPAHCTBEHHOTO CTPOCHHUS
MOJIEKYJ1 OPraHU4eCKUX BEUIeCTB (METaH, 3TUJIEH, OEH301).

. Bupryansusie 1abopatopuu AJi JEMOHCTPALIMU OMACHBIX XMMHUUECKHUX PeaKIuii
(ropeHue MEeT0YHBIX METAIIOB, JIEKTPOJIN3), KOTOPbIE HEBO3MOKHO IMPOBECTH B HIKOJILHOM
KaOuHere.

. WuTepakTuBHas Tabauna MeHaeneeBa co BCTPOSHHBIM KaJIbKYJISITOPOM JIEKTPOHHBIX
KOH(UTyparyi.

3. KoHTeHTHBIE pecypcehl:

. [MopTans! «Equnas koyekus HuppoBeIX 00pa30oBaTeIbHBIX PECYpCOB» H
«Poccwuiickast 2IeKTpOHHAS KO JIJIS TOCTYTIa K BUACOAEMOHCTPALIUSAM B3PBIBOOTIACHBIX
WJIA TOKCUYHBIX TIpoIieccoB (moiydenne GpochrHa, B3aUMOICHCTBHE aKTUBHBIX METAJIIOB C
BOJION).
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