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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHMUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenpHO TPOrpaMMBbl OCHOBHOTO 00IIIET0 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QenepanbHON pabodeid MpoOTrpaMMbl
BOCITUTAHUS U C YYETOM KOHIEMIIUHU MPEnoaaBaHusi yaeOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIIed cTpareruu
oOy4yeHHsi, BOCHHUTAHUS ¥ PA3BUTHUA OOYYaAIOIIUXCSA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABJIMBAET o0s13aTeNbHOE IpEAMETHOE COZIepKaHue,
NpeAycMaTpUBAET paCIpeleieHue €ro Mo KiaccamM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM IMPOrpaMMbl IO XHMHUHU, OINPENENseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMpoIlecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYaromuxcs, OmpeAessieT BO3MOXKHOCTH —MpeaMera  Jiis
peanuzanu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKkKe TPEOOBAaHUN K
pesyibTaTamM 00y4YeHUs XUMUW Ha YPOBHE IIeJieH M3yUeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH OOyYarouerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUs.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MUPOBO33PEHUS
00yyaromierocs, ero MpeACTaBICHU O MaTEepUaIbHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpyEeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
PHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS TI00albHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, SHEPrETUUYECKOU,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHUS.

N3ydyenne xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  JJii  CaMOpas3BUTHUS |
dbopMupOBaHUS KYJIbTYPhI JUYHOCTH, €€ 00I1IeH U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
00yYaromuxcsi, HaBBIKOB WX CaMOCTOATENIBHOM  y4eOHOM  JesATEeNbHOCTH,
DKCIIEPUMEHTAIBHBIX M HCCIEJOBATCIIbCKUX yMEHUH, HEOOXOIUMBIX KaK B
MTOBCEIHEBHOM KM3HH, TaK U B MPOHECCHOHAIIBHON JIEITCIIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsSIIa HA €MHCTBO MPUPOBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YJarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K [IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE
00pa3oBaHUE O0yJArOITUXCS.

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 0OIIIEro 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIUMHCS CUCTEMBbI TMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTJEIBHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMUH.

CtpykTypa copepKaHus MPOTPaMMBI IO XMMHUHU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxona k €€ mzyueHuro. ColiepaHHUE CKIIAJbIBA€TCS U3 CUCTEMBI
MOHATUN 0 XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPUHLHUITY
MIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKUX IPEIACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— 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 OCMBICJIICHHBIX (DAaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIONHSS (GYHKIIMA OOBSICHEHHWS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEH MPAKTUYECKOrO MPUMEHEHUS U IOIYyYECHUS
M3Y4aeMbIX BEIECTB.

OcBoeHHME TMPOrpaMMbl IO XMMHUU  CHOCOOCTBYET  (POpPMHPOBAHUIO
MPEJICTABICHUS] O XUMUYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOW NPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
MEeToJaM MO3HaHUsS B Hayke. M3yueHune XMMUM NPOUCXOAUT C MNPHUBJICUECHUEM
3HAHUW U3 paHee HU3YUCHHBIX YUYeOHBIX MpeaMeToB: «OKpYKaIMi MUp»,
«buonorus. 57 knacce» u «duszuka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUH TPOUCXOAUT (POPMHPOBAHUE 3HAHUI OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUUYECKOU
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 O00O0OIIEHUI MHPOBO33PEHUYECKOT0 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 NpaBWJI 0O€30MacHOr0 OOpallleHusl 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, CAMOCTOATEIIbHOMY MPUHITHIO PEIIECHUH,
CIIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHWS] Ha  CHCTEMAaTHYEeCKOEe MPUOOIIEHUE
oOyJaronMxcsi K CaMOCTOSTEIbHON ITO3HABATEJIbHOM JIE€ATEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUA, (POPMUPYIOIIMM MOTHMBALIMIO 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 UX IMpPU pEIIEHHH NpoOJieM B IOBCEIHEBHOM JKU3HU U
TPYAOBOM IEATEIBbHOCTH;

— ¢opMmHpoBaHHE Yy OOy4YalIIUXCAd T'YMAaHMCTHYECKHX OTHOILIEHUH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKHMX 3HAHMM JJ BBIPAOOTKH 3KOJIOTMYECKH
1eJIeCO00Pa3HOro0 TOBEAEHUS B OBITY M TPYAOBOH JEATENHHOCTH B HEISIX
COXPAHEHHUS CBOETO 370POBbs U OKPY’KAIOLIEH NMPUPOIHON CPebl;

— 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 XHMHH Ha YpOBHE
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. Ponb XMMUM B )KU3HHU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NWUYECKUE CBOMCTBA BEIIECTB. ATperaTHO€ COCTOSHUE
BemiecTB. [loHsATHE O MeTOJax IMO3HAHMS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3zesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHMBOJBI XUMHUUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajgeHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOcCUTENIbHAs aTOMHas Macca.
OtHOocHUTENbHAS MOJEKYJIsIpHAsg Macca. MaccoBasi 10711 XUMUYECKOTO JIEMEHTa 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 MAacChl BEIIECTB. XMMHUECKHUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHU MOCYI0M, mpaBWjiaMu paboThl B Ja0OpaTOpUU U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM OOOPY/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
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoJIeiCTBHE XKele3a ¢ pacTBopoM cosu meau (11),
M3YUEHHUE CIOCOOOB pa3/ICICHUs] CMECEi: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBAaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYUCTKU MOBAPEHHOU
coiv, HaOJIOJICHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JAaHHE MOJEIECH MOJEKYI
(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). Oxcuapl. [Ipumenenne xucimopona. 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.

MosnsipHabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUYECKUM 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 pactBOpoB B Ipupoze U B )KU3HU 4yesioBeka. 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
HeconeoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
cBoMCTBA OKCHAOB. [loiryueHrne OKCUI0B.

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

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

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

['eHeTnyeckas 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), O3HAKOMJIEHHE C oOpa3laMHu OKCHUIIOB U
OMHMCAaHUE HX CBOMCTB, MOJy4Yy€HHE, COOMpaHUE, pacClo3HABAHHE U HU3YUYEHUE
CBOWCTB BOJIOpOjaa (TOpeHHe), B3auMMOjcHcTBrEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUACOMATEPHAIIOB), HAOIIOJACHHE OOpPA3IOB BEIICCTB
KOJIMYEeCTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C
pPa3IMYHONM PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICVCTBUE BOJBI C METaNIaMU
(HaTpyieM ©  KaJiblleM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



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 HEUTpan3aluH, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAIBHBIX 33/1ad IO TeMe «BaXHeWIIne KIacChl HEOPraHUYECKHUX
COCAMHEHUID.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
yiemenToB JI. HU. MenaeneeBa. CrpoeHne aromMoB. XHUMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKM KIACCH(DUKAIIMN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METaJUIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yoT aM(OTEPHBIE OKCHUIbI
Y TUJPOKCUJBI.

[lepnognueckuii 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepwomnas ©  JUIMHHONEpPUOAHAs  (OPMBI
[Tepuoguueckout cucrtembl xumuueckux 3nemMeHToB [l. M. Menneneea. [leprobl
u rpynnsl. OuU3nyecKuil CMBICI IOPAAKOBOIO HOMEpa, HOMEpPOB IIepUoaa WU
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 noJiokeHuto B [lepuognueckont 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 I pa3BUTUs Hayku W Ipaktuku. [[. . 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 JJIs1 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, OJJEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TENO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYHUHBI, €TUHUIIBI
HM3MEpEeHUs1, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJIHIIE.

buomorus: dorocunres, 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. CTpoeHHE 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
COCIMHCHU, TEHETUYECKAs CBSI3b HEOPTAaHWYECKUX 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 SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECCKHE
ypaBHEHUS.

[Tonsatne o ckopoctu XuMuUuyeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHE O TOMOTE€HHBIX M TeTEPOTCHHBIX
peaknusax. [londarue o katanmsze. [loHsTHE O XMMHYECKOM paBHOBECHU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XWMHUYECKOW PEAKIMU U TMOJIOKECHUE XUMHUUYECKOTO
paBHOBECHSI.

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



OKHUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAaKIMd C  HCMHOJb30BAHUEM  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 noHHoro oOMeHa. Y cioBusi MPOTEKaHUS peakuid 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 IKcnepumenn:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB W HEMETAUIOoB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), MCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBUS Pa3IUUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOIPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpollecca JIUCCOLMALMM KHUCIOT, IIEJIOYed U  COJen
(BO3MOXKHO  HCHOJIb30BAHHE BHUJACO MAaTepualoB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKaHMs]  Peakuid  HOHHOTO  OoOMeHa
(oOpazoBaHue oOcajka, BBIJCJICHHE 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.

HeMeTa/iibl U MX coeIMHEHU S

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIEe cTeneHu okucieHus. CTpoeHne n (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMHYECKHE CBOWCTBA HA IpUMEpPE  XJopa
(B3aUMOJICHICTBHE C METaJIaMH, HEMETaUIaMHU, IIeI0YaMH). 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 CTeNeHu OkucieHus. CTpoeHue M (PU3HUYECKUE 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 U XUMHUYECKHME CBOMcTBa (oOmume Kak
MpeACTaBUTENS KJlacca KHUCIOT U crneruduueckue). XUMUYECKHE peakIuu,
JeXanMe B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYeHUsI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit kucnoThl. CoaM CEpHON KUCIOTHI, KAYECTBEHHAs! peaKIvs Ha



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

OOmas xapakrtepuctuka 3aeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOEHHUS
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 ¢pU3NUecKre U XMMUYECKHEe CBOMCTBA, MpUuMeHeHre. KadecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KUCJIOTa, €€ ToyiydyeHue, (U3NYeCKue U XUMHUUYECKHE
cBOMcTBa (0OIIME Kak MPEACTaBUTENSl Kiacca KHUCIOT U crnenuduyueckue).
Hcnonp30BaHMEe HUTPATOB M COJEd aMMOHHS B KAyeCTBE MHHEPAIbHBIX
yno0peHuil. XuMHUYeCKOe 3arps3HeHUE OKPYIKAIOIIEH Cpelbl COeTMHEHHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajutoTpornHbie Mogudukanuu QGocdopa, GuznUeckue M XUMHUYECKHE CBOWCTBA.
Oxkcua gocdopa (V) u pochopHas kuciora, puznueckue 1 XuMUUECKUE CBOMCTRA,
nosyyerue. Mcmonas3oBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Ob6mas xapakrepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCJIECHHUS.  YIJIEpoA,  aJJIOTPOIHBIE
MoAu(pUKALIUKM, pACIpPOCTpaHEHHE B TpuUpoje, (uU3nUeckue U XUMHUUYECKHE
cBorictBa. Ancopomusi. Kpyrosopot yraepona B npupojae. Okcuabl yriaepoja, ux
dbusnueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHUE. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riao0albHOTO TMOTEIJICHUS KIMMaTa, MapHUKOBBIM
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.

[lepBoHauanbHbBIC MTOHITHS 00 OPTraHUYECKUX BEIIECTBAX KAK O COSTUHEHMSIX
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.
[TonsaTHEe O OMONOTHYECKH Ba)XKHBIX BEIIECTBAX: XKHUPaX, OCIKax, yIJIeBoAaX — U UX
poiii B OKM3HM UeloBeKka. MarepuaqbHO€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemnuii, ero ¢usumyeckue W XUMHYECKHE CBONCTBA, IOJyYEHUE H
npumeHeHnue. CoenuHeHus KpemHHUss B mpupoje. OOmme mnpenacraBieHusi o0
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
CTPOUTENIBLHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

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 COEIMHEHUH (BO3MOXXHO HCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3lamMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHECHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpUATIOB), HAOIOCHUE Tpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3y4YEHHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHOW peaKIny Ha Cybdar-
WOH M HaOJIOJIeHHWEe TpHU3HaKa €€ MPOTEKaHHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBOMCcTBaMH a3o0Ta, (ochopa M HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (pochOpHBIX ya0OpeHui, MoayyeHue,
coOupanue, pacro3HaBaHWE€ ¥ U3YYCHHUE CBOWCTB aMMHaKa, TMPOBEJCHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHHE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOW a30THOU KUCIJIOTHI C MEBIO
(BO3MOKHO MCTIOJIb30BAHUE BHUJICOMATEPHUAIIOB), M3y4YCHUE Mozenen
KPUCTAJNIMYECKUX PEIIETOK anmasza, rpadura, ¢yiepeHa, O3HaKOMIIEHHE C
MPOILIECCOM  aACOPOLMHM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydeHue, coOupaHue, pacrlo3HaBaHUE M H3yUYCHUE
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 « BaxxHelre HeMeTaJUIbl U UX COCTMHEHUS.

MeTaqibl 4 MX coeTMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uxX MnoJiokeHus B llepuogmueckod cucreme xXumuyeckux osiemeHtos [J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTayindeckasi CBs3b U
METAJUIMYECKAsT ~ KpPUCTANIMUECKass  pelmI€TKa.  DJIEKTPOXUMUYECKUH  pAll
HarnpspbKeHu MeTtamuioB. dusnueckue U XUMHUUYECKUE CBOMCTBA MeTaylioB. O01ue
crocoObl ToyueHus: meTtamwioB. [IOHSITHE O KOPpPO3UHM METaJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT koppo3uu. CruiaBbl (CTajlb, YYTyH, JIOPATIOMUHUM,
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.
dusnyecKkre U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabl 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. PU3NUeCcKrue U 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, HaxOXJeHHE B Ipupone. Pusuyeckue 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, THAPOKCHUIBI U coyn kenesa (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 B3aUMOJEUCTBHUS OKCH[A
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJIE3a B KUCIOPOJIE
(BO3MOYKHO  HCMOJIb30BAHUE  BUJIEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KAQ4ECTBEHHBIX PEAaKIMi HA WOHBI: MarHus, KajJblUs, ATIOMUHUA, LIMHKA, 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 THAPOKCHUIA 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 OwbiTy. 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 METAJUIOB, MOJMMEPHbIE
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, DBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONbl, PATUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsij, MNPOBOJAHUKHU,
NOJYIPOBOJHUKH, JUDJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KpUCTAININYECKas
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, MUHEpaNbl, TOPHbIE MOPOJIBL,
M0JIE3HbIE UCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.



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

JINUHOCTHBLIE PE3YJIbTATHI

JIuyHOCTHBIE pE3yJbTaThl OCBOCHHSI MPOrPaMMbl OCHOBHOTIO OOILETo
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 M HOPMaMHu TOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIA3AIUN O0yJarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBATbCA CHCTEMON TO3WTHBHBIX LIEHHOCTHBIX OPUEHTAUUW H
paclIMpeHne ONbITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE 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 JOCTUXKEHUSX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpaA U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUJIGKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIENOBATENbCKOW, TBOPYECKOM WM JAPYTHX  BHJAX
JESTETHHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIHLHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHHUS 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 TPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIUu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPHUPOJBI, 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,
MO03HABATENLHON, WH()DOPMAITMOHHOW M YUTATEIIbCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSATENIbHONH palboThl C YYEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpOl, IOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUIO U [I03HAaHHIO, JH0003HATENbHOCTh, TOTOBHOCTb U
CIOCOOHOCTh K  €aMOOOpa30BaHHUIO, MPOEKTHOM UM HMCCIEI0BATEIbCKON
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 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUH 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 MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE IPUMEHEHHUsS TPEAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
UH/MBUIYAJIbHON TPaeKTOPUH MPOJOJIKEHHSI 00pa30BaHUs C yUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEeIHON NpodhecCUOHANBHON ACSITEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a1allTUPOBATHCA B MPO(PECCUOHANIBHON CPEIE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1I€JIeCO00Pa3HOE OTHOIICHHWE K MpPHUPOJAE KaK MCTOUYHUKY
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
paBui 6€30MaCHOT0 MOBEACHUS MPU padOTe ¢ 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
YPOBHSI  3KOJOTMYECKOM KyJbTYphl, OCO3HaHUS TIJOOATBHOIO  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 PE3yJNbTATOB BBIACISAIOT 3HAUYUMbIE JUIS
(GopMuUpOBaHHS MHPOBO33PEHUs OOILEHAyYHblEe MOHATHS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHbIX YYEOHBIX NpPEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH IMPEACTABICHHE O IETOCTHOMN



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJISITHBHBIE), KOTOpPhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOMU
NEeATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCATbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble jornueckue AefcTBU:

YMEHHUSI HKCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUH
3HaHWI: pacKphIBaTh CMBICT XUMHUYECKUX MOHSTHM (BBIIETSATh UX XapaKTEpHbIC
MPU3HAKU, yCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSMH), HCIOJIb30BaTh
MOHATHUS JJIs1 OOBACHEHUS OTNIENbHBIX (PAKTOB U SIBIICHUM, BIOMpPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABIMBATh MPUUUHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pACCYyX ACHUS (MHIYKTUBHBIEC, ACNYKTUBHBIC, 10 aHAJIOTHUHN),
JieaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHUE TMPUMEHSATH B TIPOIECCE€ TNO3HAHMUS MOHATUS (TIPEAMETHBIE W
METaInpeIMETHbIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEeMEHTa), XuMHudeckas ¢Gopmysia W ypaBHEHUE
XUMHUYECKON peaklnuu — MPU PelIeHUH Yy4yeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBIABISAThL U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB M XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEUMS B U3yUaeMbIX MIPOIECCaX U SBJICHUSIX.

Ba3oBble ncciaenoBare/ibCKue 1eiicTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHWSA, a TaKK€ B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOJIoJaTh 3a XOJ0M IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 Pe3ysbTar, (OPMYITHUPOBATH 0000IIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIEOBAHUS, COCTABISATh OTUET
0 MpoJieJaHHOM pabdoTe.

Pa6ora ¢ unpopmaunmeii:

YMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOTyIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPaBOYHBIC
nocobusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHWBATh MIPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHITh Pa3IUYHbIC METOABl M 3allpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JJIsi BBIMOTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 ONPe/IeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JlaCTH  MCHOJIb30BaHUS ~ MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIIOJIb30BAHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpaTh ONTUMAIbHYIO (OPMY MpEeACTaBICHUS HHPOPMALUUA U
WUIIOCTPUPOBATh pEIIaeMbIE€ 3a/1aud  HECIIOKHBIMU CXEMaMH, JharpaMMami,
IpyrumMu popMamu rpaduKu U UX KOMOUHALMSAMU;

YyMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIEI0BATENbCKOM JEATENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOr0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOWIEH MNPUPOIHOU
cpensl.

KoMMyHUKATHBHBbI€ YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WJIM) JIUCKYCCHH) TIO
CylIecTBY  oOcyxkaaemMoll  TeMmbl, (OPMYIMPOBATb CBOU  MNPEAJIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS MTPEI0KEHHOM 3aa4H;

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

yMEHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JICSITENBHOCTH  MPU  PEUICHUU
BO3ZHMKAIOIIUX TpoOJeM Ha OCHOBE yu€Ta OOILIMX HHTEPECOB M COIJIacOBAHUS
no3unuii (00CyX aeHus,, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAUHAIUS
COBMECTHBIX JCHCTBUM, OIpEIECICHHE KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOU paOOTHI U APYTHE).

PeryasiTuBHbIE YHUBEPCcAJIbHbIE YUeOHbIE J1eiiCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NeSTENHHOCTD, BRIOUPATh Hanbonee d(pPpekTuBHBIC CITOCOOBI pelieHusT yIeOHbIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTaBJIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM AJITOPUTM  JIEMCTBUK TIPU  BBINOJHEHUM 33JaHAM C Y4ETOM
MOJIYYEHHsS] HOBBIX 3HAHUM 00 U3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pe3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCIIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPE/IJlaraeMbI€ B YCIOBUU 3a1aHUM.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
coJiepKaHUs, YCTAHOBJEHHOrO JaHHOW (enepasibHONM paboyeil mporpaMMon,
BBIJICIIIIOT: OCBOCHHBIC OOYYAIONIMMHUCS HAY4YHBIC 3HAHUSA, YMEHUS U CIOCOOBI



NeUCTBUN, crnenuPudeckue JUisi TPEAMETHOW oOmact  «XUMHS», BUIBI
NEATENIbHOCTH 10  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
npeo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00ydenus B 8 kjiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUaAIOIINXCS] YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAaKIUU Pa3JIOKEHUs, PEAKIMU 3aMEUICHUs, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AIpO aToMa, JJIEKTPOHHBINM CIIOW aToma, aToMHasi OpOuTalb, pPaaUycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsI CBA3b,
MOHHas CBsA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

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

e HCIONB30BAaTh XHWMHUYECKYIO) CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIINA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmyiaMm, BUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHUMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh TMOHATHUS «TJIaBHas
noarpymma (A-rpymmna)» u «modounas nmoarpynmna (b-rpymnma)y, mansie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuomuueckass cuctemMa Xxumudeckux osnemeHToB [[. U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



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

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YaCTBYIOIIUX B peaKIUU
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

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

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »dJeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSTh OCHOBHBIE OIEpPAllMM MBICIUTENBHON NEATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KilacCU(PHUKaIHUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBS3€M — IS M3Yy4YEHUS CBOICTB
BEIIECTB U XUMHUYECKMX PEAKIHUM, EeCTeCTBEHHO-HAyYHbIC METOJbI
NO3HAaHUA — HAOJIIOJICHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYJIOoM
7a0opaTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IIpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 1O BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAA H KHUCJIOPOJZA), MPUTOTOBIICHHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA,
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 OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pPacKpbhIBaTh CMBIC] OCHOBHBIX XUMUYECKUX TOHSATHUW: XUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CI0KHOE BENIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs HUCCOIMALINS, PEAKIMd HOHHOTO
oOMeHa, Karaau3atop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMBbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAaHOBJIECHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/NInYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlJIOB,
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 JUISI COCTaBJICHHUS (HOpMYJ
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
ONpeNEeNEHHOMY KJIacCy COEIWHEHUU 1o (opMmyiaMm, BHJ XHUMHUYECKOM
CBs3UM (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XxapakTep cpelabl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBAaTh U XapaKTepU30BaTh
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATHSA «TJaBHasg mnoarpymma (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», wmanbie u OoibIIME TMEPUOABI, COOTHOCUTH
0003HayYeHUsl, KOTOpble HMEIOTCS B TNEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHUMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJICKTPOHHBIM CJIOSIM), OOBSCHITH oOIHe
3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUUN B
npejenax MaJiblX MEPUOJIOB UM TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

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

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEU(UUECKHEe XUMHUYECKUE
CBOMCTBa TPOCTBHIX U CJOXHBIX BEIIECTB, MOJTBEPKIas OMNHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEaAKIIN;

COCTaBJIATh YPaBHEHUS AJIEKTPOJUTHUUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIU NOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX —pPEaAKIUN
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO 0ajaHca 3TUX peakLuid;
MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpaAlICHUNA B Pa3IUYHBIX
YCIOBUSIX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJICKYJSPHYIO W MOJIAPHYIO 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
nabopaToOpHbIM  00OpYyJOBaHHMEM, a TaKXKe IMpaBuUjia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABAThH OMBITHBIM MyTEM XJIOpPUI-, OPOMUJI-,
noaua-, kapobonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEpAlMU MBICTUTEIBHON JIEATETbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHE, O0O0O0OIIEHHE, CHUCTEeMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€d — JIJI1 U3YyYEHHUS CBOWMCTB BEIECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOII0JICHHE, U3MEPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KITIACC
Kosnn4yecTBo yacoB
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoTsbl
Paspnea 1. IlepBoHayaibHbIe XUMUYECKHE NOHATHSA
XuMusi — BaxkHasi 00J1acTh
€CTECTBO3HAHHUSA U brbmmorexa LOK
1.1 . 5 2 https://m.edso0.ru/7f41837¢c
e
HPAKTHABCKOR G TCIEHOCTH POUI.py: https://resh.edu.ru
4eJI0BEKa
19 BemectBa 1 xuMudeckue 15 1 bu6mmoreka [IOK
' peakuun https://m.edsoo.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BakHeiimne npeacTaBuTe Il HEOPraHMYECKHUX BelleCcTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kuciorax 3 1 bu6mmorexa [IOK
' 1 COJISX https://m.edso00.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [JOK
' OCHOBaHMAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIaCChI bubmoreka [JOK
24 . 11 1 1
HEOPTaHWYECKUX COCIUHEHUH https://m.edsoo.ru/7f41837c
Hroro 1o pazueny 30

Paznen 3. Ilepuoguueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jaeMeHToB /I. U. Menaeneea. CtpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMH


https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[leproanueckuii 3aKOH U
Ilepronnueckas cucrema

3.1
XUMHUYECKHUX 3jieMeHTOoB J[. 1.
MenneneeBa. CtpoeHue atroma
XumMuyeckas CBS3b.

3.2 OKHUCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bubmuoreka [JOK
https://m.edso0.ru/7f41837c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne i/

Paznea 1.

11

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BemecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuuii

DNEKTPOIUTHYECKAS] TUCCOLIUALIHS.
XUMHYECKUE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO01ast XapakTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mmas xapakTepUCTHKA XUMHUECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COEIMHEHUS

OO0m1as XxapakTepuCcTUKa XUMHIECKUX

anemeHToB VA-rpynmsl. A30T, pochop u ux

COEJIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
aneMeHToB |VA-rpynmnsl. Yriepoa u
KPEeMHHUHN M UX COCTUHECHUS

Hroro no paszneny

KoanuyecTBO 4acos

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

JJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnunoreka [JOK
https://m.edso0.ru/7f41a636



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

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO0111He cBOMCTBA METAIIJIOB

3.2 Baxwueiinime MeTayuibl U UX COSTUHEHUI

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

4.1 BemectBa 1 MaTepraisl B )KU3HU 4EJIOBEKA
Hroro no paszneny
PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

IHOYPOYHOE IIVTAHUPOBAHUE
8 KITIACC

Ne i/

10

11

Tema ypoka

HpeI[MCT xuMuH. Poib XMMHH B ’KU3HU YelIOBeKa. Tejia u BellecTna

Ilonstue o METOJaX IIO3HAaHUA B XUMHHU

[IpaxTuyeckas padora Ne 1 «IIpaBuia paGoTsl B 1a0OpaTOpuu U MPUEMBI
oOparieHus ¢ 1a6opaTopHbBIM 000PYAOBAHUEM»

Yucteie BemecTBa 1 cMecu. CriocoObl pa3aeneHus cMecei

[Tpaxtrueckas padota Ne 2 «Pa3neneHue cmeceit (Ha mpuMepe OYUCTKH
MOBAPEHHOM COJIN)»

ATOMBEI U MOJICKYJIbI
XUMHYECKUE SIIEMEHTBI. 3HAKU (CI/IMBOJ'IBI) XUMHUYCCKUX 3JICMCHTOB
HpOCTHe " CJIOXKHBIC BEIICCTBA

ATOMHO-MOJIEKYJIIPHOE YUEHUE

3aKO0H IIOCTOSIHCTBA COCTaBa BEILIECTB. XUMHYECKas (I)OpMy.]'Ia. Banentnocts
aTOMOB XMMHYCCKHX 2JICMCHTOB

OTtHOocuTenbHasA aToMHas Macca. OTHOCHTEIbHAS MOJICKYJIsIpHAd Macca

KoanuyecTBO
JacoB

Bcero

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo.ru/ff0d210c

but6mmoreka [JOK
https://m.edsoo.ru/ff0d227e

but6mmoreka [JOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

but6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

bu6nunoreka [JOK
https://m.edsoo.ru/ff0d2d50

but6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

but6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

12

13

14

15

16

17

18

19

20

21

22

23

24

25

MaccoBas 10J1 XHMHAYECKOr0 3JIEMEHTA B COSIMHCHUU
KonuuectBo BemectBa. Mosib. MoiisipHas Mmacca
®dusnuecKue 1 XUMHYCCKHUE SBJICHUS. XUMUYECKas peaKIus
[Ipu3Haky u yciioBUs MPOTEKAHUS XUMUYECKUX PEaKLUi

3aKkoH COXPAHCHUS MACChI BCIICCTB. XUMUYECKHUE YpPaBHCHUA

Brruncnenus KOJIMYCCTBA, MACChl BCUICCTBA 10 YPABHCHUAM XUMHWYCCKUX peaKum”I

Knaccudukanus XuMIU4ecKUX peakiuii (COeTUHEHNS, Pa3I0KEHUs, 3aMEIICHNUS,
obmeHa)

M. B. JIoMoHOCOB — yu&HBbIH-2HITHKI0TeAnCcT. O000IIeHne U CHCTeMaTH3aIus
3HAHUH

Kontponbnas pabota Nel no teme «BerecTBa 1 XUMHUECKHUE PEAKITUID)

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopos — 3J1eMEeHT U MpocToe
Benrectso. O30H

dusnuecKkue 1 XUMHUECKHE CBOMCTBA KUCIOPOa (peaKIuu OKUCIICHUS, TOPEHHE).

TToustue 00 oxkcumax

CriocoOBbl IMOJIY4YCHUA KUCIOPOa B J'Ia60paTOpI/II/I W IIPOMBIIIIJICHHOCTH.
HpI/IMeHCHI/IC KHCJIOpOoJa

TemoBoit 3 pexT XuMudIeckol peakiuu, MOHATHE O TEPMOXUMUYECKOM
YPaBHEHHH, 3K30- U SHAOTEPMUYECKUX PEAKLIUAX

TorumBo (HedTh, yroiib ¥ MeTaH). 3arpsi3HEHHE BO3/AyXa, CIIOCOOBI €ro

https://m.edsoo.ru/ff0d323c

bubnunoreka [JOK
https://m.edsoo.ru/ff0d350c

bubnunoreka [JOK
https://m.edsoo.ru/ff0d5230

but6mmoreka [JOK
https://m.edsoo.ru/ff0d37fa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d3al6

but6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d5708

but6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

but6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

bubnunorexa [JOK
https://m.edsoo.ru/ff0d4614

but6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

26

27

28

29

30

31

32

33

34

35

36

37

38

39

MpeI0TBpALEHHUS

[Tpaktuueckas padota Ne 3 o teme «Ilomydyenue u cobupanue Kucaopoaa,
M3YYEHHUE €ro CBONCTBY

Bomopon — aneMeHT u npoctoe BemecTBo. Haxoxaenue B mpupoe
dusnueckue 1 XUMHYECKUE CBOMCTBA Bogopoaa. [I[puMenenne Boopoaa
TTonsaTue o KUCIOTAX U COJISIX

Crioco0blI oiryueHust BOAOPOia B 1aOOpaTopuu

[IpaxTuyeckas padora Ne 4 mo teme «lIloxydeHue u cobupanue BoAOpoaa,
U3y4YEHUE €TI0 CBOUCTB»

MonsipHblil 00bEM ra30B. 3aK0H ABOTapPO

Brraucnenus o0b€Ma, KOJTMYECTBA BEIIECTBA T'a3a M0 €r0 U3BECTHOMY KOJUYECTBY
BEIIIECTBA WU 00BEMY

Brraucnenust 06b€MOB ra3oB 10 YpaBHEHHIO PEAKIIMA Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHNI ra30B

duznyeckre 1 XUMUYECKHE CBOMCTBA BOJbI

CocraB ocHoBanwuil. [lonsiTe 06 MHIUKATOpax

Bona kak pactBopurens. HacellieHHbIE M HEHACHIILIEHHBIE paCTBOPBL. MaccoBas
JI0JIS1 BELIECTBA B PaCTBOPE

[IpaxTuueckas padora Ne 5 mo teme «IIpuroToBieHne pacTBOPOB ¢ ONpeaeIEHHON
MacCOBOH J0JI€H paCTBOPEHHOTO BEILIECTBA»

KonTtponbhas padora Ne2 o teme «Kucmopos. Bogopon. Boga

https://m.edsoo.ru/ff0d4c4a
bubnuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42

but6mmoreka [JOK
https://m.edsoo.ru/ff0d542e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmorexa [JOK
https://m.edsoo.ru/ff0d5b40

but6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

but6mmoreka [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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OxkcHpl: cOCTaB, KiIaccU(UKAIHS, HOMCHKJIATypa

HOJIy‘-ICHI/Ie U XUMHYECKHE CBOMCTBA KHCJIOTHBIX, OCHOBHBIX U aM(I)OTCpHBIX
OKCHJ0B

OcHoBaHUs: cOCTaB, KIaccu(uKaIys, HOMEHKIIATypa
[Tomy4yenue u XuMHYECKHE CBOMCTBA OCHOBAHUIA
Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa
[TomyuyeHue u XUMHUYECKUE CBOMCTBA KUCIIOT

Comnu (CpC,Z[HI/IC)I HOMCHKIJIAaTypa, CIIOCOOBI MMOJIy4YCHHA, XUMHUYCCKUC CBOMCTBaA

HpaKTI/I‘leCKaﬂ pa60Ta Ne 6. Pemienue OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEME
«OCHOBHBIE KJIaCChI HCOPraHUYCCKHUX COGHHHCHHﬁ))

I'eneTmyeckas CBA3b MCXKAY KiIaCCaMH HCOPTaHUYCCKHUX CO@,Z[I/IHGHI/II;'I

O0600I11IeHNE U CUCTEMATU3AIUS 3HAHUN

KoHnTtponbHas padota Ne3 o teme "OCHOBHBIE KJIaCChl HEOPTAaHHUECKUX
coequHeHun"

HepBI)IC IIOIIBITKH KJIaCCI/I(l)I/IKaIII/II/I XUMHYECKHX 3JIeMeHTOB. IToHsaTHe o Ipynmax
CXOOHBIX 3JICMCHTOB

Ilepronnueckuii 3akoH U [lepuoanueckas cucrema XuMuyecKkux 3yemMeHToB /1. U.
MenneneeBa

[Tepuoapl, TPyMIIbI, MOATPYIIIBI

https://m.edsoo.ru/ff0d6342
bubnunoreka [JOK
https://m.edsoo.ru/ff0d664e
bu6nuoreka [IOK
https://m.edsoo.ru/ff0d664e
bu6nuoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bubnuorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474

but6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

but6mmoreka [JOK
https://m.edsoo.ru/00ad9a50

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6nunoreka [JOK
https://m.edsoo.ru/00ad9ffa

bubnmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6nmoreka [IOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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Crpoenne atoMoB. CocTaB aToMHBIX siziep. M30Tombl

CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB 3JIeMEHTOB lleproruecKkoil CUCTEMBI
. . Menneneena

XapakTepucTuka XUMHUECKOT0 3JIEMEHTA 110 ero noyioxkeHuto B [lepuoanueckoit
cucteme 1. 1. Menpaeneena

3nauenue [leprnoanyeckoro 3akoHa 1Jis pa3BUTHUS HAyKU U nipakTuku. [1. .
MenneneeB — yu€HbI, Mle1aror ¥ rpaKIaHuH

DIIEeKTPOOTPULIATETLHOCTH ATOMOB XUMHUYECKHUX AJIEMEHTOB

Honnast xumuueckasi cBsizb

KoBanentnas nonsipHast XuMU4ecKas CBSI3b

KoBanentnas HenossipHasi XAMUYECKast CBSI3b

CreneHb OKUCICHUS

OKHUCIUTENEHO-BOCCTAHOBUTEIHHBIE PEAKIIHI

OKuCIUTENM U BOCCTAHOBUTEIHN

KonTtponbHas padora Ne4 o teme «CTpoeHHe aToMa. XUMHUECKas CBS3b)
PesepBHbIil ypok. O000ITICHHE M CHCTeMaTH3alusl 3HAHUH

PesepBHelit ypok. O000IIeHHE U CUCTEMATH3AIHS 3HAHHHA

https://m.edsoo.ru/00ada52c¢
bubnunoreka [JOK
https://m.edso0.ru/00ada342

bubnuorexa [JOK
https://m.edsoo.ru/00ada6bc

bub6nmoreka [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bubnmoreka [IOK
https://m.edsoo.ru/00adaab9

bu6nunoreka [JOK
https://m.edsoo.ru/00adae28

bubnunorexa [JOK
https://m.edsoo.ru/00adb076

bub6mmoreka [IOK
https://m.edsoo.ru/00adb076

bub6mmoreka [IOK
https://m.edsoo.ru/00adb486

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6nmoreka [IOK
https://m.edso0.ru/00ad9cb2



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

bubnunorexa [IOK

P 7| . 7
68 e3epBHBINA ypok. O000IIeHre ¥ cHCTeMaTH3aIus 3HAHUH https.//m.edso0.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne i/

Tema ypoka

[Iepnoanueckuii 3akoH. [lepnoanueckas cucteMa XMMUYECKUX 31eMeHToB /1. 1.
Menpeneesa

3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX
NEepHOJIOB

KJIaCCI/I(I)I/IKaLII/ISI U HOMCHKJIaTypa HCOPTaHUYCCKUX BCIICCTB

Buabl XMMUYECKOM CBA3U U TUIIBI KPUCTAJUIMYECKUX PELIETOK

KonTtponbhas padota Nel o teme «IToBTOpeHue u yriyOieHne 3HaHUH OCHOBHBIX
pas3zenoB Kypca 8 Kiiaccay

Knaccudukanus XuMrUaecknx peakiuii o pa3IudHbIM PU3HAKaM

Ilonsatue o CKOpPOCTH XUMHUYECKOMN pCaKknuu. IloHsiTHE O TOMOI€HHBIX U
TCTCPOTCHHLIX PCAKIUAX

IToHsTHE O XUMHUYECKOM PpaBHOBCCHU. CDaKTOpLI, BJIMAIOOIUC Ha CKOPOCTH
XHUMHYECKOM pC€aKlu U MOJIOKCHUEC XUMHUYCCKOI'0 PaBHOBCCHUA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pe€aKuuu

KoanuyecTBo
JacoB

Bcero

DJIeKTPOHHbIE
nugpoBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

Bbub6mmoreka [JOK
https://m.edsoo.ru/00adb59e

bu6mmorexa [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2
bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
POIIl.py:
https://resh.edu.ru
bu6mmoreka [JOK
https://m.edsoo.ru/00adbchb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a
bu6mmoreka [OK
https://m.edsoo.ru/00adc28c

bu6mmoreka [{OK
https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
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Teopus snexkTponuTUYecKon qucconuanui. CUabHbIE U Ca0bIe SJIEKTPOIUTHI

HoHHbIE ypaBHEHMS peakuui

XHUMHUYECKHE CBOMCTBA KHCIIOT 1 OCHOBAHHMI B CBETE MPEICTABICHU 00
3JIEKTPOJIUTUYECKON AUCCOIUALINHI

XYMUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 dNEKTPOTUTHUECKON
JYCCOLMAIUN

[TonsTue o ruaponuse conen
O0o01IeHre U cHCTeMaTU3alus 3HaHU !

[TpakTuueckas padora Ne 1. «Penienne sKCIIepUMEHTATBHBIX 33149

KonTponpnas padora Ne2 mo teme «INEKTPOIUTHYECKAS JUCCOIUAIUS. XUMHUCCKHE
pEeaKIuu B pacTBOPAX»

OO01as xapakTepuCcTHKa rajloreHoB. XMMUYECKHE CBOMCTBA Ha IPUMEPE XJI0pa

Xnoposonopon. ComnsiHas KUCI0Ta, XMMUYECKHE CBOWCTBA, MTOJTy4YeHHE, IPUMEHEHNE

[IpakTuueckas padora Ne 2 no teme «Ilomyuenue conastHONW KUCIOThI, U3yUYeHHE €€
CBOMCTB»

BbrunciaeHus Mo ypaBHEHUSAM XUMHYSCKUX PEaKInid, €CIIM OJUH M3 PEarcHTOB JaH B
U30BITKE

OO0mras xapakTepucTuka 351eMeHTOB VIA-rpyIib

AnnotrponHbie MoaupUKaIUU cepbl. HaxoxaeHue cepsl U €€ COeTMHEHHUI B IPUPOJIE.
XUMHUYECKHE CBOMCTBA CEPhI

Bbu6mmoreka [JOK
https://m.edsoo0.ru/00adcd68

bubmuoreka [JOK
https://m.edsoo.ru/00add448

Bbu6moreka [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [JOK
https://m.edso0.ru/00add8bh2

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
https://m.edsoo.ru/00addd12
bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addecO

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2
bu6mmoreka [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [{OK
https://m.edsoo.ru/00ade488

bu6mmoreka [OK
https://m.edsoo.ru/00ade64a

bu6mmoreka [OK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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CepoBonopo, cTpoeHue, GU3NIECKHUE U XUMUIECKHE CBOMCTBA

Oxcuapl cepbl. CepHas KUCIIOTa, GU3MYECKUE U XUMHUYECKHUE CBONCTBA, TPUMEHEHNE

XUMUYECKHE peaKliy, JIeKaIINe B OCHOBE ITPOMBIIIJIEHHOTO CII0co0a MoTy4eHus
CEPHOU KUCIOThl. XUMHUUECKOE 3arpsi3HEHNE OKPY KaIOLIE cpeibl COETUHEHUSIMU
cepsl

Brruncienue MaccoBoi A0JIM BBIXOJA MTPOAYKTa PEAKIIUU

OO61as xapakTepucTUKa 3JeMeHTOB VA-Tpynmnbl. A30T, paclipoCTpaHEHUE B
npupojie, pU3NYeCcCKue 1 XUMUUYECKIE CBONCTBA

AMMHak, ero (u3nYecKue U XUMUIECKUE CBOWCTBA, TIOJTYUYEHUE U TPUMCHEHHE
[IpakTuueckas pabora Ne 3 no teme «Ilomyuenue ammuaka, U3y4eHHe €ro CBONCTBY

AzoTHas KHCJIOTA, eé (bl/IBI/I‘leCKI/Ie 1 XMMHYECKHE CBOMCTBA

Hcnonb30BaHre HUTPATOB U COJIE aMMOHHMSI B KaUe€CTBE MUHEPAIbHBIX YI0OPEHUH.
XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl COEAMHEHUSIMHU a30Ta

®dochop. Okcun dpocdopa (V) u pochopras kucinora, Gu3ndecKue U XUMUISCKUE
CBOMCTBA, ITOJIyYEHUE

Hcnonp3oBanue ¢pochaToB B KadyecTBE MUHEPAIBHBIX YA0OpEeHUil. 3arps3HeHne
npupoaHOil cpenbl hocharamu

VYrnepon, pacpocTpaHeHue B Ipupojie, pu3ndeckiue 1 XUMHUUeCKHe CBONCTBA

Oxkcupspl yraeposa, ux pusndeckre U XMMHUYECKHUe CBOMCTBA. DKOJIOTHYECKHE
npo0JIeMBl, CBsA3aHHBIE ¢ OKcuaoM yriepoaa (1V)

VYroapHasg KUCIOTa U €€ COJIN

Bbu6mmoreka [JOK
https://m.edso0.ru/00ade802

Bbu6mmoreka [JOK
https://m.edsoo.ru/00adea28

Bbub6mmoreka [JOK
https://m.edsoo.ru/00adec8a

Bbu6moreka [JOK
https://m.edsoo.ru/00adec8a

Bbu6mmoreka [JOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [JOK
https://m.edsoo0.ru/00adf004

Bbu6morexa [JOK
https://m.edso0.ru/00adf180

bu6mmoreka [{OK
https://m.edsoo.ru/00adf306

bub6mmoreka [{OK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edso0.ru/00adf68a

bu6mmoreka [{OK
https://m.edsoo.ru/00adfc20

bu6mmoreka [OK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [{OK
https://m.edsoo.ru/00adfebe

bu6mmoreka [{OK



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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[IpaxTuyeckas padora Ne 4 mo teme "Ilonydenue yriekucnoro rasza. Kauecrsennas
peaxiust Ha KapOoHaT-HOH"

[TepBoHauyasibHbIE TOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COEAMHEHUX
yriaepoaa

Kpemuuii u ero coeguHeHust

[Tpaxtuueckas padota Ne 5. PenieHue sxcriepuMeHTaIbHBIX 3a/1a4 10 TeMe
«Baxueiilue HeMeTaJUIbl U UX COSAMHEHUS»

Kontponbnas padota Ne3 o teme «Bakneime HeMeTalIbl U UX COCTUHEHUS

OO0m1as XxapakTepucTUKa XUMHUECKUX 2JIEMEHTOB — METa/UI0B. MeTayuinaeckas
CBSI3b U METaJUIMUECKasi KpUCTauIndeckas pemeérka. Ou3ndeckne CBONCTBA
METaJJIOB

XUMHUYECKHE CBOMCTBA METAJUIOB. DIIEKTPOXUMUICCKUN P HAIPSDKCHUH METAILIIOB

O61mue crioco6s! noayyeHus: MetayuioB. CriiaBel. BeranciaeHus no ypaBHeHUsIM
XUMHYECKUX PEaKInii, €CIIN OJTUH U3 PEareHTOB COACPIKUT MPUMECH

[TonsTHE O KOPPO3UU METAIIIOB

[llenouHbIe METAIIIBI

OKcuabl ¥ THAPOKCUIIBI HATPUS U KaJTHSI
[llenoyno3eMenbHBIC METAJIbI — KAJIBIIUH M MarHUi

BaxHenme coeMHeHNS KaIbIU

https://m.edso00.ru/00ae006¢

bubmuoreka [JOK
https://m.edso0.ru/00ae027¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

Bbu6moreka [JOK
https://m.edsoo.ru/00ae0el8

Bbu6mmoreka [JOK
https://m.edsoo.ru/00ae103e

Bbu6mmoreka [JOK
https://m.edsoo0.ru/00ael1156

but6mmoreka [{OK
https://m.edsoo.ru/00ael1156

bu6mmoreka [JOK
https://m.edso0.ru/00ael1278

bu6mmoreka [{OK
https://m.edsoo.ru/00ael14b2

bu6mmoreka [{OK
https://m.edsoo.ru/00ael14b2

bu6mmoreka [OK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [JOK
https://m.edsoo.ru/00ael15e8



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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O0001IeHUE U CUCTEMATU3ALIMS 3HAHUN

JXKéctkocTh BOABI M CIIOCOOBI €€ YCTpaHeHHS

[IpaxTuyeckas padora Ne 6 o Teme "JKECTKOCTb BOJIBI U METO/IBI €€ yCTpaHeHHS"
AmoMUHUN

AmMdoTepHbIE CBOMCTBA OKCUA U THIPOKCHIA

Keneso

Oxcupl, ruapokcuanl u coiu xxenesa (1) u sxenesa (1)

O0001IEHUE U CUCTEMATU3ALIUS 3HAHUN

[IpakTuueckas padora Ne 7. Pemienune skcnepuMeHTaIbHBIX 33]a4 110 TEME
«BakHelmue MeTauibl ¥ UX COSIUHEHUS»

Bbruunciienus mo ypaBHEHUSM XUMHUECKUX PEAKIIUM, €CIIH OJIMH M3 PEarcHTOB JIaH B
I/136I>ITK€ HJIN COACPKUT NPUMECCH. Brruncnenus MmaccoBoit AOJIK BbIXOJa NPOJAYKTa
peaxiuu

O0001IeHne U cCUCTEMATU3AINS 3HAHUN

KonTponbHas padora Ne4 mo Teme «BaxkHeie MeTauTbl ¥ X COCTUHEHUSD)

bu6mmorekxa [JOK
https://m.edsoo0.ru/00ae1886

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8
bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
Bbu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
Bbu6morexa [JOK
https://m.edsoo.ru/00ae1d86
bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
POUl.py:
https://resh.edu.ru
bub6mmoreka [{OK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [JOK
https://m.edso0.ru/00ael1750

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
POIl.py:
https://resh.edu.ru

bu6mmorexa [JOK
https://m.edso0.ru/7f41837c
POIl.py:



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
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BemectBa u MmaTepuralbl B TOBCEIHEBHOW )KU3HU YEJIOBEKA
XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpeibl

Posib xuMHM B pelIeHUN YKOJIOTHYECKUX MPoOIeM
PesepBHrlit ypok. OG00IIeHHE U CUCTEMATH3AIIHS] 3HAHHHA
PesepBHrlit ypok. O000IIeHHE U CUCTEMATH3AIIHS] 3HAHHIA

PesepBHelit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHIA

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://resh.edu.ru
Bbu6mmoreka [JOK
https://m.edso0.ru/00ae3f50
Bbu6moreka [JOK
https://m.edso0.ru/00ae4270
bu6mmoreka [IOK
https://m.edso0.ru/00ae4270
bu6mmoreka [JOK
https://m.edso0.ru/00ae0d0a
bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

Xumus 8 kiacc. ba3oBbiil ypoBeHb. YUeOHUK

Astop: ['abpuensan O.C. / OctpoymoB WN.I'. / Cnankos C.A.
Xumus 9 knacc. ba3oBblii ypoBeHb.,

Astop: I'abpuensa O.C. / Octpoymos U.I'. / Cnaakos C.A.
I'og u3nannga: 2024

N3 parenscTBO: [IpocBemenue

METOANWYECKHUE MATEPHUAJIbI IS YYUTEJIA
Xumust 8 kiacc. ba3oBbiil ypoBeHb. Y UeOHUK

Astop: I'abpuensa O.C. / Octpoymos U.I'. / Cnaakxos C.A.
Xumus 9 knacce. bazoBblil ypOBEHb.,

Agtop: ['abpuensan O.C. / OctpoymoB WN.I'. / Cnankos C.A.
I'onx u3manus: 2024

Nz narenscTBO: [IpocBemenue

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

Sunexc yueonuk: https://education.yandex.ru/uchebnik/main

Yuu. py: https://uchi.ru

Poccwiickas anextponHas mkoia: https://resh.edu.ru






