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MHNOACHUTEJBHASA 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 0011eT0 00pa3oBaHUs COCTaBIECHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueil mporpaMMbl BOCIUTAHUSA U C yY4ETOM KOHLENLUU IPEnojiaBaHus y4eOHOro mnpeamera
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O ILesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpeaMeTa, yCTaHABIUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCcMaTpUBaeT paclpelesieHue ero mo Kiaccam u
CTPYKTYpHUpOBaHME 110 pa3esiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAETSAET KOJIUYECTBEHHbBIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEMYI0 IOCIIe0BaTeIbHOCTh
U3YYEHUS] XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yyaromuxcs, onpeaesseT BO3MOKHOCTH IpeaMeTa Ui
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaraM 00yYeHHs XUMHUU
Ha YypOBHE LeJell W3ydeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABaTEIbHON
JeSITeIbHOCTH 00yUaroIerocs 10 OCBOCHUIO YUEOHOTO COIepKaHMSL.

3HaHUE XUMHUH CIYKHUT OCHOBOMW /I (POPMUPOBAHHSI MUPOBO33PEHHS 00YUYaAIOIIETOCs, €T0
IpEeCTaBICHUN 0 MaTepUaAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIUY BEILECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKON 0€301acHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenne xumuu:

CIOCOOCTBYET pealu3alMid BO3MOXKHOCTEH JJIsi camMOpa3BUTUS U (OpPMHUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 0011ei U (PyHKINOHATIBHOI IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yvaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaKk B IIOBCEJIHEBHOM JKM3HM, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT €O CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOIO
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaroIInXCs;

CrocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOLIEHHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlanHble HampaBiieHHss B OOy4YEHHU XUMHUHU O0OecredyuBaroTCs CHeluUKON colep:kaHus
y4eOHOTrO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJEIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTUPOBAH HAa OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHSATHIH OPraHu4YeCcKOi XUMHH.

CrtpykTypa coiepxaHusl MporpaMMbl MO XMMHH c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepaHue CKJIAAbIBAETCSI U3 CUCTEMBI NMOHATHI O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 110 MNPUHLUIY IOCJIEAOBATEIBLHOTO Pa3BUTUs 3HAHWUN HA OCHOBE
TEOPETUYECKUX MPEACTABICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenpaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUEHHS O CTPOEHUH aToMa U XMMHYECKOH CBSI3H;



— MPEACTaBIECHUH 00 EKTPOIUTUIECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIILHO OT OAHOTO YPOBHS K JIpyromy,
BBINOJIHASL (DYHKIMU OOBSACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAaKTUYECKOTI0 IPUMEHEHUS U MOJyYCHHSI N3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOH COCTABIIAIOLIEH HayyHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOH NpHpOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAaHUIO U METOJlaM 103HaHus B HayKe. M3yueHue xumun
IPOMCXOOUT C TPHUBJICYEHUEM 3HAHMM M3 paHee M3YUYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxatromuiit Mupy, «buosnorus. 5—7 kiaccel» U «Pu3nKa. 7 Kj1acc.

[Tpy n3yueHnn XUMUN IPOUCXOAUT (POPMUPOBAHKUE 3HAHUH OCHOB XMMHUECKONW HAYKH KaK
00JaCcTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTra COCTOMT B (POPMHPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
HOJIOKEHUH, JIOCTYNHbIX OOOOIIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
IPUOOILIEHNH K HAyYHbIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BELECTB M XUMUYECKUX pEaKluil, B
(GOopMHpPOBAaHUM W Pa3BUTUM I[103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEI0BATEIBCKOM IeATeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KU3HH.

[Ipy u3yuyeHMH XMMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)XXHOE 3HAUEHHE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHME MHTEIUICKTYAIBHO PAa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHHATHIO DELICHWH, CIOCOOHONM aJanTHUpoBaThbes K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CUCTEeMaTHYecKoe MpHoOIIeHHue o0yvaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHuS,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— ofecrnieueHue YCJIOBMM, CHOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYy4YalolIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpPaA, MCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHBbIE INPH H3YYEHUH XUMHMH, NPUMEHATh MX MpPH peleHUH npobieM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (popmupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUH, TOHUMaHUs IEHHOCTH
XUMHUYECKUX 3HAHHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHUs B OBITY U
TPYJAOBOH JEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 370POBbS M OKPYXaroLleW MpUpOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBHIOOpY
npoduis 1 HalPaBJICHHOCTHU JajbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX JJI1 MU3yUYEHUS XMMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kmacce — 68
yacoB (2 yaca B HEJIEINIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHavyajbHBIEe XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YeJlOBEKa. XMMHS B CUCTEME Hayk. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BeLIECTB. ArperarHoe coctosHue BemniecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJIbl. XHMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocThie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENNbHAA aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O 2JIEMEHTA B COEMHEHHH.

KommnuectBo BemecrBa. Monbs. MonsipHasgs macca. B3anmoCBA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacuérel mo ¢hopMyiiaM XUMHUECKUX COSAMHEHUN.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXPaHEHHUs MaccChl BEIeCTB. XuMuueckue ypaBHeHHs. Kiaccudukanus XuMU4ecKuX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0H, mpaBmiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpareHusi ¢ JIabOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMI0IeHne (pr3nueckuX (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKE, KUIIEHHE U KOHJEHCAllUsl BOJbI) 1 XUMHUYECKUX (TOpEeHUe CBEYH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) SIBIeHUH, HAabI0AeHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuui (pas3okeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusl, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE eie3a ¢ pactBopoM conu Menu (1), usyuenme crocoGoB
pas3jielieHuss CMecel: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, AUCTHILIALMA,
xpomarorpadus, TNpOBEJEHHE OUYUCTKU TIOBApEHHOW COJM, HAOJIOJEHUE U ONHCaHHE
pe3yNbTaTOB MPOBEACHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHHE
MoIesIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe/ I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciaopong — 31€MEHT M IIPOCTOE BEILLIECTBO.
Haxoxnenue kucinopoja B mpupoje, Gu3nyecKkue U XMMUYECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MMOJydeHHsS KHCIOpoJa B Jlaboparopuu U
IpoMbIIIIeHHOCTH. KpyroBopot kucinopona B mpupoge. O30H — ajutoTporHas MOJU(pHUKAIHS
KHCIIOpO/a.

TemoBoil 3(dexT XuMHUUECKONW peakIUH, TEPMOXMMHUYECKHUE YpaBHEHUS, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOoImauBOo: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3P deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — »snemeHT M mpocroe BemecTBo. Haxoxaenue Bomopoda B IMPUPOIE,
buznyecKkue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI osyueHus. KucioTe! u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pacrBopurens. PactBopbl. Hacelennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa cosieid. @usznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
M3y4eHUEe CBOMCTB Bojopona (TopeHue), B3auMojeicTBue Boaopona ¢ okcuaom meau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumoieicTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKas CBA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKN XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIBI, TaJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX dieMeHToB [leproaudeckoli CUCTEMbI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIeMEHTOB. MloHHAas! CBSI3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE  peakiuu. [Iporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii Ixcnepumenm:

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
[MHKa C pacTBOpaMHU KHUCJIOT U ILeJI0Yeill, MPOBEEHUE OIBbITOB, WLIIOCTPUPYIOIIUX MPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMUU B § KJ1acce OCYIIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIBHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAy4YHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHsI, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaauOaKTUBHOCTh, MOJIEKYJIA, JSJCKTPUUYECKUN 3apsijl, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYECKas peaKkuust

Ilepuonnueckuin 3akoH. llepuoanueckass cucremMa xumMuueckux dsyemeHtos . H.
MengeneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPHUOMOB, KaHs, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THUNBI KPUCTAUIMUYECKUX PEUIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIA KPHUCTAUTMYECKOW PEMIETKH W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPTaHUYECKUX BEIIeCTB. XMMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTH4ecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XUuMHYECKUX PEaKIUi MO Pa3IuIHBIM MpHU3HAKaM (TI0 YKUCITy M COCTaBYy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEMIOBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO yYaCTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKIE YPAaBHEHUSI.

[TonsiTie 0 CKOpOCTH XMMHUYECKOW peakiuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsrue o
karanuze. [loHsiTHE O XUMHUYECKOM paBHOBecHH. DaKTOPhI, BIMSIOUIME HAa CKOPOCTh
XUMHUYECKON pPEeaKIMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.



OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHHW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOpeHHE, peaKluu pas3ioKEeHUs, COCAMHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pEeIIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/ibl U X coeJUHEHHSA

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crenieHu okucineHusi. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XvMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTaulaMH, HeMeTaJUlaMu,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTHM CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
MPEICTAaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE W XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyib(aT-uoH. Haxoxnenue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUue u
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XuMHUIECKHe
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMs, UX (HU3HUECKHE U XMMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakldsi Ha MOHBI aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
dbuznueckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIE aMMOHHSI B KauyeCTBE MHHEPaJTbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHast kuciora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3y1eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJyYeHHE U NMPUMEHEHHE. DKOJIOTHYEeCKHUEe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a TII00aJBHOTO TMOTEIUICHUsS KiIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, HojydeHHe U npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHbL.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJy4Y€HHE M NpPHUMEHEHHE.
Coenunenus kpemMHuss B mnpupoge. OOmme mpencraBieHus o6 okcuge kpemuusa (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeimune
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjE€OMaTepuaoB), HaOdIofeHHEe Tpolecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYe€HHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH W HaOINoJleHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U QocdarT-nOH U HU3ydYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOras3a, NoJy4YeHue, CoOOMpaHue, paclo3HaBaHue
U U3y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, POBEJCHHE KAYEeCTBEHHBIX PEaKklIMi Ha KapOoHAT U
CHJIMKAaT-UOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIGHHE C TPOIYyKIHEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «BakHenne
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoje. Ousznyeckne U XUMHUYECKUE CBONCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HUE aToMa, HaxoXKJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (III), mx cocraB, cBoiicTBa u
MOJTyYeHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (II) u xenmesa
(IIT), meau (II), HaGmroieHKEe W OMKMCAHUE IMPOLIECCOB OKpAIIMBaHUS IUIAMEHU MOHAMH HaTpus,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxumMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHne 00pasIoB MaTeprajoB (CTEKIIO, CIIABbl METAJIJIOB, MIOJUMEPHBIC MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPHU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHSTHS: HAY4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
HCKOIaeMbI€, TOIUTHBO, BOJHBIC PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIHEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJbBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOIO 0OwIero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIe O0Y4YEHHUsI XMMUHU B €UHCTBE YUE€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH W  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE IpPaBUIAMU U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALMN 00yUarOIUXCS.

JIMYHOCTHBIE PEe3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMpPEHHE OIbITa JACATEIBHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpMoOTHYECKOro BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpasKAaHCKOr0 BOCIIUTAHUSA:

IPEICTaBICHUS O COLHUAIBHBIX HOpPMax M IMpaBUJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYTHX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOU JI€ATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMTOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AedTelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C MO3WIMHA HPAaBCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIOIIME OCHOBY JIJIS
NOHMMaHHUS  CYIIHOCTH HaydyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpeoi, O posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBIE€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM IO XHMMH,
HEOOXOIUMBIE Ui OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHOM paOboOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHNHBIMH TEXHUUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEpec K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM0o00pa30BaHMI0, IPOCKTHON M HCCIEN0BATEIbCKON EATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAMpaBJICHHOCTH M YPOBHs 00y4eHUS B JAJIbHEHILEM;

4) popmMupoBaHus KYyJbTYPHI 310POBbS:

OCO3HaHME IICHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JXKU3HU, OCO3HAHME IIOCIEACTBUN U HENPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEHMS), HEOOXOAWMOCTH COOJIOACHUS



npaBwJI 0E30MaCHOCTH TPH OOpAIeHWH C XMMHYCCKHMH BEIIECTBAMHU B OBITY M pealbHON
JKU3HH;

5) TpynoBoro BocnuTaHus:

HHTEPEC K MPAKTHIECKOMY M3yUEHHUIO MPOPECCHi U TpyAa pa3IndHOro pojia, YBaXKCHHE K
TPYLy | pe3yJbTaTaM TPYJOBOH JAEATCILHOCTH, B TOM 4YHCIIE HAa OCHOBE IPHUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIICCTBCHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIIHONH MPOo(heCCHOHATBLHOM JEATEIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHHH, TOTOBHOCTh aJJaITUPOBATLCS B IPOGECCHOHATIBLHOU CPE/IE;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K TPUPOJIE KaK UCTOYHHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAHHE LIEHHOCTH 3J0POBOTO M OE30MACHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJY4YacMbIe MPU U3YyUYCHHUH XUMHH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOUICH MPUPOTHON CPEIOH, ISl TIOBBIIICHUS YPOBHSI SKOJIOTUYECKON
KyJbTYPBl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHA PYKOBOJACTBOBATLHCA WM B
M03HABATEILHOW, KOMMYHHKATHBHOM U COIMAILHOW TIPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIIEISIOT 3HAYMMBIE 711 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUIM, THUMOTe3a, (akT, cUCcTeMa,
MPOIIeCC, SKCIEPUMEHT U JPYToe€.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJOCTHOW HAyYHOW KapTHMHE MHpa, U YHHBEpCAlbHbIE YdeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOH ACSITEIHHOCTH.

Ilo3naBaTe/ibHBbIE YHHBePCcAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornueckne aeicTBUs:

YMEHHUS MCIIOIb30BaTh MPUEMBI JIOTUYECKOTO MBILLIICHUS MPH OCBOCHHUM 3HAHMIA:
paCKpBIBaT b CMBICJII XUMHUYCCKUX HOHS[TI/Iﬁ (BI)IJIGJ'ISITI) nux xapaKT epHHe HpI/ISHaKI/I,
yCTaHaBJ'II/IBaTI) B3aUMOCB3b C I[pyrI/IMI/I HOHS[TI/ISIMI/I), HUCITIOJB30BATh IMOHATUA IJIA O6T)$ICH6HI/I$I
OTJICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS WM KPUTEPUU s KIacCH(PUKAIIUU
XMMHMYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIMM, YCTAHABIMBATh IPUYUHHO-CIEACTBEHHBIE CBA3U
MG)KI[y 06’BeKTaMI/I n3yquH${, CTpOI/ITL JIOTHYCCKUC paCCY)KJIeHI/If{ (I/IH,}]YKTI/IBHBI@, )IC)IYKTI/IBHBIC,
110 aHaJ'IOFI/II/I), J€JIaTh BbIBO/JIbI U 3aKJIFOUCHH S,

YMEHHE MPUMEHATh B MPOIECCE MO3HAHUSA MOHATUA (NIPEAMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH IIMPOKO
HpI/IMeHHeMBIe B XUMHHU MOJICIIBHBIC HpeHCTaBJ'IeHI/ISI — XI/IMI/I‘ICCKI/Iﬁ 3HAK (CI/IMBOJ’I BJ'IGMCHTa),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOM peakmuu — TPH PEIICHHH Yy4eOHO-
IIO3HABATCIIbHBIX 3ajJa4, C y‘-IéTOM 9TUX MOJICJIBHBIX HpeﬂCTaBHCHI/Iﬁ BBISIBJIATH nu
XapaKTepI/IBOBaTI: CyH_IeCTBeHHLIC HpI/I3HaKI/I H3yqaeM1>1x OGLGKTOB — XUMHUYCCKHUX BCHICCTB U
XUMUYECKUX PEaKIHNi, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBECHHBIC CBS3H H
MPOTUBOPEYUS B U3yUAEMbIX ITPOILIECCAX U SIBIICHUSX.

ba3zoBble uccienoBarejibCckue AecTBUA:



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa), KPUTUYECKH
OILICHUBATh IPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIsl BBITOJHEHHS yUYCOHBIX U MMO3HABATEIbHBIX 3324
OTIpPEeNeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAacTH MCIOJNB30BaHUS WH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
NEeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY>KaIoIIei TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHHBepPCaJIbHbIe Y4eOHbI€ el CTBUA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS IPEICTABIISTH MOJyYSHHBIE Pe3yJIbTaThl TO3HABATEIBHOMN IS TEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIE/IOBATEIbCKON JIEATENbHOCTU MPH PElICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE yudéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBD», KOOPAWHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEIeNICHHE KPUTEPHUEB 110 OI[CHKEe KadecTBa
BBITTOJIHEHHOH pabOTHI U PYTHE).

PeryisiTuBHbIEe yHMBepcaabHble yueOHbIe AeiicTBUS:

YMEHHE CAMOCTOSITENIbHO OMPEAETATh LEIH AeSITeIbHOCTH, JIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JEHCTBHHA NHpU
BBINOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIECTBAX U PEaKIIMIX, OLICHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM 1enu,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIlaHUM.

ITPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHIO OO0S3aTEIBHOIO COJCpPXKAHMUSA,
YCTAHOBJICHHOTO JaHHOM (¢exepanpHO pabodell MporpaMMol, BBIIENAIOT: OCBOCHHBIC



o0OyyarolMMUCST HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKiysi, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpeNieNiATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass monrpymmna (b-rpynma)», manble U OoiblIMe MEPUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuognueckas cucteMa XMMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB, NOATBEpP)KJAas  ONUCAaHWE IpUMEpaMH  MOJIEKYJSIPHBIX  yPAaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CUCTEeMAaTH3alUI0, KIACCU(UKAILUIO, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE = METOJbI ~ TO3HAaHUS  —  HAONMIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TarenH, METUIIOPaHX U APYyTHe).

K koHny oOydeHus B 9 kiacce INpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AIJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIM4YHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COCIMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA MO XHUMHYECKOH
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh TMOHATUS «TJaBHas noiarpynna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpymnma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCd B IEpHOAMYECKON Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsj sapa, oo1ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJeNax MaJbIX NEPUOJOB M IJIaBHBIX HNOArPYHI C YYETOM CTPOECHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTABJIATh YPABHEHUS SJIEKTPOJUTUYECKON JTUCCOLMALMN KUCIIOT, LeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pas3INYHbIX KIIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh OIBITHBIM IYTEM XJIOpPHUA-, OpoMHI-, HOAUA-, KapOoHart-, ¢ocdar-,
CHWJIMKAT-, cynbdar-, THJIPOKCHI-UOHbBI, KAaTHOHbBI AMMOHMS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUI0, BBIABICHWE MPUYMHHO-CIIEICTBEHHbIX
CBA3€M — JUId M3Y4YEHHUsS CBOMCTB BEIIECTB M XMMHMUYECKHX DPEAKIHMH, €CTECTBEHHO-
Hay4yHble METOJbl IIO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuoreka [{OK
’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
’ peakiuu https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB

)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubmmoteka IIOK
00 okcuaax https://m.edsoo.ru/7f41837¢
’9 Bonopox. Ilonarue o kucimorax 2 1 bubmuoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [Tonsitue 06 5 ) 1 but6mmorekxa [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 1 | 1 but6mmorekxa [IOK
HEOPraHWYECKUX COETMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. llepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIul



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

Ileproanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
’ XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
bubnunorexa LIOK
32 OKHUCIUTEILHO- 8
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bubnunoreka LIOK
J4! 15
TOTO TO pasiey https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 | Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubanorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 2 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 ) bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aneMeHToB VIA nnbl. Cepa u eé 6 bubmmorexa LIOK
’ TPYTIRL L€p https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
' N by ' pol https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Uroro no pazgeny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

bu6nmoreka [IOK
A i 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7| 1
3 aKHEUINe MeTaJUIBI U UX COeIUHCHUS 6 hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMms 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTogax MO3HAHUS B XUMHUH 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00paTOpUU U MPUEMBI | bu6mmoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

s . p p https://m.edsoo.ru/ff0d28c8
OUYHUCTKY TTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 Ato oJie 1
TOMBLI MOy ! https://m.edsoo.ru/ff0d2a6¢c

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU | bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cloKHBIE BEIECTBA 1 bubmmorexa [IOK

p Ul https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

10 X e . Bane
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSIM XUMHUYECKUX bubmorexa HOK
= . yp https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukarus xuMHU4eCKuxX peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ Bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucimopon — snemMeHT u

https://m.edsoo.ru/ff0d448¢
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LHOK
poJa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoObI ToTy4YeHUsT KUCIIOPOia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa HOK
PaTop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HeHue BO3AyXa, CIOCOOBI €ro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonmydyenue u cobnpanme KUCiIopoia bubmmorexa [TOK
y . P poa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE ero CBOMCTBY»
7 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BelecTBO. HaxoxxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
73 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITonsiTHE O KMUCIOTAX U CONAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmuoreka [JOK
31 «ITonmydenne u coOupanue BoI0poa,

WU3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4142



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienusa o0béMa, KOJIMYECTBA
33 BELIECTBA ra3a M0 €ro U3BECTHOM Bubmmorexa LIOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHEHMIO PEAKLIMU HA OCHOBE 3aKOHA bubmmorexa [IOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbieHHbIE
37 W HEHACHI peHHLIIe) acTBOpbl. MaccoBast bubmmorexa [TOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0J1S1 BEIIECTBA B PaCTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
18 «IIpuroroBieHne pacTBOpoOB C bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOIO BELIECTBA
39 KonrtponsHast padota Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCupUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenuue): HOMEHKIATypa,
(cp ) P bu6mmorexa [IOK
46 CHOCOOBI MOTYYEHHS, XUMHUYECKHE
. https://m.edso0.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7¢
COEJTMHEHMI»
43 ['eneTnyeckas CBsI3b MEXKIYy KilaccaMmu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o06mmenne 1 cucTeMaTH3aIns 3HaHUI
Hl H https://m.edsoo.ru/00ad9cb2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUUECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9¢la
COCAMHCHMI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHYECKUX d1eMeHTOB. [loHsTHE O brbmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bu6mmorexa [IOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemeHToB /I. 1. Menneneesa
bu6mmoreka [IOK
53 [Tepuopl, rpyniibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepruCcTUKa XUMHYECKOTO
56 3JIEMEHTA 110 €r0 MOJI0KESHUIO B bu6mmoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [leprnoanueckoro 3akoHa aJis
57 pa3BuTHUA Hayku U npaktuku. /1. 1. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBHbIil ypok. O000IICHHE 1
58 CI/ICTEM&TI/BZ pm{ 3HAHUH / bubmorexa [TOK
. . https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padora Ne4 o teme
59 «CtpoeHue atroMa. XUMHYECKast CBI3b» bubmorera [JOK
p . ' https://m.edso0.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
60 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnasg xumMudeckas CBI3b bubmorexa [IOK
https://m.edsoo.ru/00adac34
6 KoBaneHnTHast nosnsipHas XUMHUYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasienTHast HenosipHash XMUMUYECKast bubnnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKHCIICHUS bu6mmoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC | bubnmoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bubmuoreka [JOK
66 0) 1
KHCTTITTCII 1 BOCCTAHOBHTEH https://m.edsoo.ru/00adb076
PeszepBHbIil ypok. O000IICHHE 1
P P ?l bu6mmoreka [IOK
67 CHUCTEeMaTHU3aIvs 3HAaHUH 110 TeMe 1
https://m.edsoo.ru/00ad9cb2
«Ctpoenne aroma. XUMHAYECKas CBS3b)
68 PesepBHeIil ypok. O6o00ICHHE 1 | bubnnoreka [JOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuii 3aKoH.
[Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuorexa [JOK
CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus 1 HoMeHKIaTypa | bubnuoteka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bubl XuMHu4uecKo# CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
«IToBTOpEHUE U yriIyOleHne 3HaHUI 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Knaccudukanus xumMmuaeckux ) bubnnorexka [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
bu6mmorexa [IOK
peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
bubmuoreka [JOK
@aKTOpbl, BIUSIONINE HA CKOPOCTh 1

XHMHYSCKOM PCAKIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00adbe9a
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA bubmmorexa LHOK
yP peartt https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEICTABICHUN bubmmorexa LHOK
e htps://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmorexa LHOK
pel . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Permrenye dKCIepUMEHTAIILHBIX Eubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3amayy
KonTtponbHas padora Ne2 o reme
17 «DIEKTPOIIUTAYECKAS TUCCOIINAIINS bubmorexa LOK
p A HHATU https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmmorera [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHne COMIAHON KUCIOTHI bubmmorexa [TOK
Y . . ’ https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Brruncnenus no ypaBHeHUsIM
. bubmuorexa [JOK
21 XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
https://m.edsoo.ru/00ade488
pEeareHToB J1aH B N30BITKE
” OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUY CEPHI.
” Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B IIpUpoJe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunoreka [JOK
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOWCTBA Buommorexa LOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XVMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBILIIEHHOTO CIIocoba
26 MIOJTyYEHUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
7 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bubmuorexa [JOK
[POAYKTA peaKkiuu https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTeprucTHKa 3JIEMEHTOB bubmuorexa [JOK



https://m.edsoo.ru/00ade104
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VA-rpynnsl. A30T, pacripocTpaHeHHe
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYEHUE U bubmmorexa [IOK
1O https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckast pabota Ne 3 o Teme
30 «ITomydyenne aMmmmuaka, u3yueHue ero bubmmorexa [JOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 no0pennii. XUMHUUECKOE bubmmorera [TOK
yRoOp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pocdopa (V) u

33 (bocgo pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u Bubnrotexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJTYUYEHUE
Hcnonws3oBanue ¢pocdaros B

34 KaueCcTBE MHUHEPATBHBIX YI00OpEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
VYriepona, pacopocTpaHeHe B

35 pu ﬁf_[e’ imnIzIeCKie U XUMUYECKHE Brommorexa LOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupsl yraepoaa, ux Gpuandeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronbHas Kuciora u e€ coiu bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

18 "IlosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauecTBenHnas peakuust Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
bubmuorexa [JOK
39 OpPraHWYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YTIIepoia
. bubmuorexa [JOK
40 Kpemuunii u ero coequHeHus 1
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnunorexa [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTponbnas padorta Ne3 mo teme

. bubmuorexa [JOK
42 «Baxueiinye HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KPUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIIOB
XuMHUYECKUE CBONCTBA METAJIIIOB.

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edsoo.ru/00ael 156
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O0611me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubmmorexa LIOK
yP PCAKIIH, https://m.edsoo.ru/00ael 156
€CJIM OJWH U3 PEareHTOB COJICPIKUT
MpUMECH
bu6 OK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB nommoreka L
https://m.edsoo.ru/00ael1278
bubmuoreka [JOK
47
IHenoumpie MeTaibl https://m.edsoo.ru/00ae14b2
43 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJaus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ael5e8
. bubnuoteka [JOK
50 Baxnenmme coeTMHEHNS KaJIbITHI
https://m.edsoo.ru/00ael5e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUU
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme
53 "XKEcTKoCTL BOABI M METOEI €€ bubmmorera [IOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmorexa [IOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
THAPOKCHA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CHCTeMAaTH3aIINS
3HAHUHN
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka HOK
«Baxnenme MeTaJIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Boruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJIEPKUT TpUMecH. Berunciienus https://m.edsoo.ru/00ae1750
MAacCOBOM JI0JI BBIXOJA IPOIYKTa
peakiuu
61 O06o011eHre U cucTeMaTHu3alus
3HaAHUU
KonTponbHnas padora Ne4 o Teme
62 «Baxnenmue MeTaJuIbl U UX
COETMHEHUS
63 BemectBa u matepuansl B bubmuorexa [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXaroIIeH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHre U bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00aec0d0a
67 PesepBHeiit ypok. O0001IeHHE U bubnmoreka [JOK
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CUCTEMAaTHU3al U 3HaAaHUN

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

68

PesepBHbIil ypok. O6001IeHNE 1
crucTemMaTu3auurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'O 00111er0 00pa30BaHUs

1

1.1

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATH

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATHUM: aTOM,
MOJIEKYJIa, XHMHUUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs macca, MaccoBas J0JS XUMHUYECKOIrO
AJIEeMEHTa B COEAMHEHUH, MOJISIPHBIM 00BEM, XMMUYECKas PEaKius,
KIacCU(pUKalMsi  PEaKIHil: peakuud  COCAMHEHHUS,  PEaKIHH
pa3joXKeHUs, pEaKlUu 3aMEIICHUs, PEaKIUH OOMEHa, 2JK30- |
SHAOTEPMUYECKUE PEeaKIMUH, TeroBoi 3¢ (dEeKT peakiuu, pacTBOp,
MaccoBas J10JIs BEIeCcTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PACTBOPE

1.2

1.3

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA H
MMPUMCHATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/’I

WCIIONIb30BAaTh XUMHYECKYI0 CHUMBOIUKY JUISI COCTaBICHHS (HOpMYI
BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIIUI

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCcChbl BCIICCTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYE€HMs, 3aKOHa
ABorajipo

1.5

OTpeeNnsaTh BaJlEHTHOCTh aTOMOB JJEMEHTOB B  OWHapHBIX
COETUHEHUSIX

1.6

1.7

KJIaCCU(UIUPOBATh XMMHUYECKHUE PEAKIUH (110 YHUCIYy U COCTaBY
YUYacCTBYIOLIMX B PEaKIH BELIECTB, M0 TEMI0BOMY YPPeKTy)

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYHO W MOJIAPHYHO MacCChbl
BCIICCTB

1.8
1.9

1.10

BBIYHCIIATH MAacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa 1o (opmyie
COEIMHEHMUS,
BBIUHCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE

IPUMEHATh €CTECTBEHHOHAYYHbIE METOJbl TIO3HAHUS — HAOJIIOJCHHUE,
U3MEpPEHUE,  MOJCIMPOBAHMUE,  DKCIEPUMEHT  (peajbHBIl WU
MBICJICHHBIN )

ITo Teme: «BaxkHeiimue npeACcTaBUTENN HEOPTaHUYECKUX BEIIECTBY»

2.1

PacCKpeIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TMOHSTHH: OKCH I,
KHUCJ10Ta, OCHOBAaHUC, COJIb

2.2

OTIPEICNIATh MPUHAMIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KIACCy
coeIMHEHUH 10 popMyam
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KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
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XapakTepu30BaTh (OMUCHIBATH) OOIME XHMHYECKHE CBOWCTBA
BCIICCTB PA3JIMYHBIX KJIACCOB, IOATBCPIKAAA OIMCAHHC IIPHUMCPAMU




MOJIEKYJIIPHBIX YPABHEHHM COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIAN

2.5

IMPOrHO3UpOBaAThH CBOMCTBa B€OICCTB B 3aBHUCHMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTECKAHHUA XHUMHUYCCKUX
HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIEeOBaTh IIPAaBWJIaM  IIOJIb30BAHUA XUMHUYECKOM IIOCYIOM H
1a00paTOpHBIM 000pPYZOBaHUEM, a TaKKe MpaBuiiaM OOpalleHUs C
BEUIECTBAMM B COOTBETCTBUM C HMHCTPYKUUSMHU I10 BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB I10 IMOJYYEHHIO UM COOMPAHUIO
ra3oo0pa3HbIX BeHlecTB (BOJOPOZAa M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB C OHpeAeNEéHHOM MaccoBOM Joiel pacTBOPEHHOIO
BELIECTBA, IJIAHUPOBATh U MIPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHMIO PAcTBOPOB IIEJIOYEH M KUCIOT € TOMOIIBIO
MH/IUKATOPOB (JIakMyC, (heHOIPTATCHH, METUIIOPAHXK H JAPYTHUE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEaKINU

ITo Teme: «llepumommuecknii 3akoH u Ilepmommueckas cucrema
xumuueckux syemeHToB JI. M. Menneneesa. CTpoeHue aTroMmos.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUNY

3.1

3.2

33

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATHUMH: AP0 aTroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XMMHMYECKasl CBsI3b, IOJSIPHAs M HENOJSApHAas KOBAJIEHTHAsl CBSA3b,
JJIEKTPOOTPULIATEILHOCTE, HWOHHAs CBSA3b, HOH, KAaTWUOH, AaHWOH,
CTENEHb OKHUCIICHUS

KJIacCU(UIIUPOBATh XMMUYECKHUE HJIEMEHTBI

ONHUCHIBATh U XapakTepHu3oBaTh TabnuuHyio ¢opmy Ilepuonuueckoit
CUCTCMbl XHUMHWYCCKHUX OJJICMCHTOB: pPa3/IM4aTb IIOHATHUA «TJIaBHasA

noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,
«Majble» U «OONbIINE) MEPUOIbI

3.4

3.5

3.6

3.7

9 KVIACC

packpsiBaTh cMmbica [lepumoamueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHUSA B Hepnogmqecxoﬁ
CUCTEME

COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble HMMEIOTCS B  TabmuIe
«llepuognyeckass  cucrema  XUMUYeCKMX  snemeHtoB .U
MenpneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia  sjapa, oOlee dYHcio
AIIEKTPOHOB U paclpeieNIeHNe UX 10 AIEKTPOHHBIM CIIOSIM)

OIpCaAcCIIATD CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHI)IX
COCOAUMHCHUAX

ONpCACIIAATL BUJ XUMHYECKOM CBS3U (KOBaJ'ICHTHaSI n I/IOHHaH) B
HCOPTaHUYCCKUX COCIUHCHUAX

Kon
NpoBePsSIEMOro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

IIo Teme: «BGH_IGCTBO U XUMHYCCKasd pCaKI U




1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHSATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DIIEKTPOJIUTHYECKAS JAUCCOIHAIIMS,
pEaKMu MOHHOTO OOMEHa, KaTalu3arop, XMMHYECKOE pPaBHOBECHE,
obpaTuMble u HEOOpaTUMbIC peakium,
OKHUCJIUTEITbHOBOCCTAHOBUTEIHHBIC peaxium, OKHUCJIUTETTb,
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIEHUE, aAJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHAs,
MeTaJlJIN4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh
XUMHYECKON peakiuu

1.2

1.3

1.4

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U
IMPUMCEHATH OTU IMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHHI;'I
COCTaBJIATb YPABHCHUS SHGKTpOHI/ITI/I‘IeCKOﬁ Jucconmuanumu KHUCIIOT,

LIEJI0YEH M COJIEM, IIOJIHBIE M COKpAIEHHBIE YPAaBHEHUs DPEaKLHU
MOHHOT'O OOMEHa

PacKpbIBaTh CYIIHOCTh OKUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

IIo Temam: «Hemeramnsl M uX coeguHEHUS» U «MeTamabpl U HUX
COCOAUHCHUA»

2.1

2.2

XapaKTepu30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHUIESCKUE XUMUIECKHE
CBOWMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXk/Jas ONHCAHUE
IIpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHMI COOTBETCTBYIOLIUX
XUMHUYECKHUX PEeaKIIUH

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MNOATBCPKKAAOIMINX CYHICCTBOBAHUC
TCHETUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB
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MPOTHO3MPOBATh CBOKCTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOECHHS,
BO3MOXHOCTU IIPOTEKAHUS XMMUYECKUX IPEBPALLCHUN B Pa3JIUYHBIX
YCIIOBHSIX
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CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0opaTOpHBEIM O00OpYyIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBIOJTHEHHUIO
1ab0paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYEHHIO U COOMPAHMIO
ra3000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO ra3a)

2.5

3.1

IOPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEMIECTB: PACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomua, womua, kapbonar, ¢ocdar, cumukKar, cyiubdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPIaHUYECKHUX BEILIECTB

ITo Teme: «XHUMHsI U OKpYXKarOIIasl CPENa»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MOHSATHUH: HI[K
BCIICCTBA,; KOPPO3Ud METAJIIIOB

32

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTEIIBHON JEATCIIBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMaTU3alUIO,
BBISIBJICHHE TPHYMHHO-CJICICTBEHHBIX CBS3CH — JUISI  M3YYCHHS
CBOMCTB BEIIECTB M XUMHUYECKHX pEaKIHii, eCTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHWS — HAOJIOJICHUE, W3MEpPEHHUE, MOJICITMPOBAHHE,
AKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN )




8 KVIACC

Kon
1

1.1

1.2

1.3

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

IIpoBepsieMblii 3J1€MEHT COAEPKAHMS
[TepBoHavanbHbIE XUMHUYECKHE MOHSATHS

[Ipenver xumuu. Poiab XxuMuu B >KM3HHM 4YejoBeKka. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperaTrHoe COCTOSTHUE
BEIIECCTB

[TonsiTe 0 MeToaax mo3HaHus B XuMuu. Yuctele BemectBa U cmecu. CriocoOsl
paszeneHus cmeceit

ATOMBI M MOJIEKYJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJBI XHUMHYECKHX
a51eMeHTOB. [IpocThie U c10kKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

1.5

1.6

1.7

Xumuueckas Gopmyia. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHAas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JI€MEHTa
B COCAMHCHUU

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsi3p KoJM4ecTBa,
Macchl W YHCIAa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCIUHECHUN

Pusnueckue U XMMHUYECKUE sABJICHHUS. XUMUYECKas peakius U e€ INPU3HAKU.
3aKOH COXpaHEHHUs MaccChl BeUlecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus
XMUMUYECKHUX peakinii (COeAMHEHUs, Pa3JIoKeHUs, 3aMelleHus, 0OMeHa)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYI0H, C MpaBUIaMu
paboTel B saboparopuu U nOpuéMamMu oOpalmieHuss ¢ J1abopaTOPHBIM
000OpyZ0BaHHEM, H3yUY€HHE M ONucaHue (QU3MYECKHX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HaOmojeHue (u3nyeckux (MIaBleHHE BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCAllUs BOAbI) U
XUMUYECKUX  (TOpeHHe  CBeYH, TNPOKAJIMBAaHUE MEJHOM  IPOBOJOKH,
B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBIEHWW, HAOMIOJICHUE W OINUCaHue
NPU3HAKOB NPOTEKaHMWs XMMHUYECKMX peakuui (pasjioxkeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHUe
runpokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJICHCTBHE XKeJe3a C pacCTBOPOM
comm meau(Il), n3yuenne cmocoOoOB pasaeneHus: cMecei (C MoOMOIIbI0 MarHuTa,
bunbTpoBaHUE, BBIMMAPUBAHUE, TUCTHIUIAIMS, Xpomarorpadus), MpoBeleHUE
OUYMCTKU MOBAPEHHOM coiy, HAOIOIEHUE U ONMCAaHHUE PE3YJIbTaTOB MPOBEACHUS
OMbITa, WUIFOCTPUPYIOILIETO 3aKOH COXPAHEHMsI MAacCChl, CO3JaHUE MOJENIEH
MOJIEKY (IIIapOCTEP>KHEBBIX )

Baxuerime npeicTaBuTeIn HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmecpk razoB. CocraB Bo3zayxa. Kuciaopon — aleMeHT M mpocToe
BemecTBo. HaxoskaeHwe kuciaopoja B mpupoje, Gu3ndeckne M XUMHUYECKUe
cBorictBa (peakumu ropeHus). Okcunbl. Ilpumenenue kucinopona. CrocoOb
MOJy4YeHHUs KHUCIIOpoJa B JIaOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor
Kucioposa B mpupojie. O30H — ajioTpornHas MoauuKalys KUCIopoia

2.2

TennoBoii 3¢ HeKT XUMUIECKON peakiny, TEPMOXUMUYECKUE YPABHEHHSI, IK30-
N SHAOTCPMUUCCKUC PCAKIINU. Tommuso: YIroJjib 1 MCTAaH. 3anH3HeHI/Ie BO311yXa,
yCUJICHUE TApHUKOBOTO 3¢ (dheKTa, pa3pyIieHue 030HOBOTO CIIOS

23

Bopopon — snemeHnt u mpocroe BemiecTBo. HaxokneHue Bomopoaa B MPHUPO/IE,
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2.5

¢u3NUeCKre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TOTYYCHHUS.
Kuciaote! u comu

Mounsipablii 00BEM ra3oB. PacuéTel M0 XUMHUYECKUM YpPaBHEHHSIM

dusznyeckue CcBoMcTBa BoAbl. Boma kak  pactBopuTenb. PacTBOpBL.
Hacepiiennsle U HeHACHIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBass 1onsl BemecTBa B pacTBope. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKHU3HU uenoBeka. Kpyrosopor
BOJBI B TpUpOAE. 3arps3HEeHHE NPUPOIHBIX BoJ. OXpaHa H OYHCTKA
MIPUPOHBIX BOJ

2.6

2.7

2.8

Knaccudukanus Heopranmdeckux coenuHeHuit. Okcunbl. Knaccudukanus
OKCHJIOB:  coJieoOpa3yromniiue (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. Pusndeckne M XUMHUECKUE
cBoiicTBa okcuoB. [lonyueHne okcuaoB

OcnoBanus. Kiaccudukauus ocHOBaHM: MIENOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenkiiatypa ocHoBaHnii. PU3NYeCKUEe U XMMHUYECKHE CBOMCTBA
ocHoBaHMU. [TonyueHne ocHOBaHUM

Kucnorsl. Knaccugpukamus kucnor. Homenkiatypa kucinor. ®dusudeckue u

XUMHYECKHE cBOMcTBa KHCHOT. Psag axktuBHocTu MetaioB H.H. bekerosa.
ITomyyenue Kkuciot

2.9
2.10

2.11

Comu. Homenkinartypa cosneil. @usznueckue M XUMHUYECKHE CBOWCTBA COJICH.
[Tonyuenue conen

I'eneTnueckas cBsI3b MECKAY KiIaCCaMU HCOPIraHUYICCKUX COE€IUHEHHUI

XVWMHYECKUH  DKCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpNKaHU
KHACJIOpOZa B BO3JyXe, MOJydYeHHe, COOMpaHMe, paclo3HaBaHHE U M3YydEHUE
CBOWCTB KHCJIOPOJAa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIOM U
YCIJIOBUSI BOBHUKHOBEHUS M MpEKpallleHus TopeHus (mmoxkapa), 03HaKOMJIEHHUE C
o0pa3llaMu OKCHJOB M OIMCaHME HUX CBOMCTB, MOJydeHue, coOupaHue,
pacrio3HaBaHME U H3Y4YEHHE CBOMCTB BOaOpoAa (FOpeHHE), B3aUMOEHCTBHE
BostopoJia ¢ okcugoM Meau(Il) (Bo3MOKHO MCHONIBb30BaHUE BUEOMATEPHAIIOB),
HaOmrofieHue OO0pa3lloB BEIECTB KOJUYECTBOM | MOJIb, HCCIIEJOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM  PacTBOPHUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MAaCCOBOW JOJIE PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBHE BOJAbI C MeTallaMH (HAaTpUeM U KaJbI[EeM)
(BO3MOKHO HCIIOJIb30BaHME BHMJEOMATEPUANIOB), OIPENEIEHUE pPACTBOPOB
KUCIOT M IIeJIoYeil C MOMOIIbI0 MHIUKAaTOPOB, MCCIEJOBaHUE OOpa3lioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KIJIACCOB, HAONIOJICHHE W3MEHEHUs
OKpPacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3ydYeHUe
B3aumoyeiictBus okcuaa Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KHUCIOT C
MeTaJlJIaMH, peaKIMi HEUTpaIN3allii, OJy4eHUE HEPACTBOPUMBIX OCHOBaHUI,
BBITECHEHHE OJIHOTO MeTajyla JApPYyruM U3 pacTBOpa COJM, PpELIeHue
AKCIIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BakHelmmMe Kiacchl HEOPraHMYECKUX
COECTUHEHUIN

[Tepuoanueckuii 3akoH u [lepronnueckas cucTeMa XUMUYECKUX AJIEMEHTOB
H.N. MenneneeBa. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble TOMBITKM KJIacCU(UKALUU XUMHUYECKHX d3JeMeHTOB. I[loHsTHe o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMEIbHbIE METalIbl,
rajJloreHbl, MHEPTHBIC Ta3bl). DJIEMEHTbHI, KOTOpbIe 00pa3yroT am{QoTepHBIE
OKCH/IbI U TUJIPOKCHIBI




3.2

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctemMa XMUMUYECKUX 1eMeHTOB J[. M.
Menpneneesa. Kopotkonepuognas u JUIMHHOIIEPUOAHAS (dbopMmbl
Ilepnonnueckoir cucreMbl xumuuyeckux dsieMmeHroB .M. Menneneesa.
Ilepuonsl u rpymnmbl. OU3NYECKUI CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB
IIEPUOJ1a U IPYIIIBI JIEMEHTA

3.3

34

3.5

Crpoenue atoMoB. CocraB aTOMHbIX sifep. M3otomnbl. Dnexkrponbsl. CtpoeHue
AJIEKTPOHHBIX 000/104eK aroMOB IHepBbIX 20 XMMHUYECKMX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO
3JIEMEHTA Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWMCTB MO TIpyIlnaM H IEpUoAaM.
3nauenue [lepmoanueckoro 3akoHa u lleproguyeckoil cUCTEMbl XMMUYECKUX
AJIEMEHTOB JUIsl Pa3BUTHs Hayku W npaktuku. .M. MennaeneeB — y4€HbIA U
rpaKJaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mofisipHass M HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 2JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. Hpoueccm
OKHCJICHUS M BOCCTaHOBJICHHA. OKHUCINUTEIN U BOCCTAHOBHUTEIIHN

XUMHUYECKUH OKCIIEPUMEHT: H3y4YeHHE OOpasllOB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHUCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, WIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakIiii (TopeHue, peakliiu pa3iokKeHus, COeTUHEHHS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

BemecTBo 1 xumuueckast peakuus. [Topropenue

1.1

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4YeCKux dnemeHToB J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOICTB
XUMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kajuus, KaJIbIUi U HX
COCIIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuommnueckon
CUCTEME U CTPOEHHUEM HX aTOMOB

1.2

CrpoeHne BelecTBa: BHAbl XMUMHYECKOM CBsI3U. THUIBI KPHUCTAaUIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoil csizu. Kiaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHX
BELIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BELIECTB,
OTHOCAIIMXCA K PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCAUHEHUH,
TE€HETUYECKasl CBSI3b HEOPraHWYECKHUX BEIIECTB

1.3

Krnaccudukanys XuMudeckux peakiuii Mo pas3anyHbIM IpU3HaKaM (10 YUCITy U
COCTaBy YYacCTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(dexty, mo
W3MEHEHUIO CTEMEHEeH OKHUCIIEHUS XUMHYECKHX AJIEMEHTOB, 10 0OpaTHUMOCTH,
0 y4YyaCTHIO KaTajuzaropa). OK30- U DSHIOTEPMUYECKHE  pEeaKIuH,
TEPMOXMMHYECKHE ypaBHEHUs. [IoHATHE O CKOPOCTH XMUMHUYECKOW peakuu

1.4

[Tonste 06 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonarue o
TOMOTCHHBIX U I'CTCPOTCHHBIX PCAKIHAX. ITongarue o XUMHUYECKOM PAaBHOBCCHHU.
@®akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pEaKIWUu W TIOJI0XKECHUE
XUMHYCCKOI'O paBHOBCCHA




1.5

1.6

1.7

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OaaHc
OKHUCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkinu. CocraBnenune ypaBHeHI/Iﬁ
OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKum”I C HCIHOJIB30BAHUEM MCETOJa
OJICKTPOHHOI'O OajnaHca

Teopust 31E€KTPOIUTUYECKON AMCCOLMALUM. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHL
KaTI/IOHbI, aHMoOHBL. MexaHu3m Aucconuan BEICCTB C pa3IMdYHbIMUA BUJaMH
xuMuyeckol cBsas3u. Crenenp nucconuanuu. CUibHbIE U cla0ble 3JIEKTPOJIUTHL.
Peaknuum moHHOTO OOMeEHa. YCIOBHS NMPOTEKaHUs PEaKLUUii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAIEHHBbIE HMOHHBIE ypaBHEHHMs peakuuid. CBoiicTBa KHUCIOT,
OCHOBAaHMH W COJIEl B CBeTe TPEACTABICHUNH 00 3JIEKTPOIUTUYECKON
aucconnanuu. KauectBeHHble peakiuu Ha MOHBL. [IoHsATHE 0 ruapoiIn3e coeil

XUMHUYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTALUTHYECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anMasa), CIIOKHBIX BEUIECTB (XJIOpWAa HATpUs); MCCIIEJAOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHMHUYECKOW pEaKkIuu OT BO3IACUCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIEIOBaHHE  DJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIECTB,  Ipolecca
IUCCOIMALUN  KHCJIOT, INeNouel M comel  (BO3MOXHO HCIOJIb30BaHUE
BU/ICOMATEPHAJIOB); MPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKA
MPOTEKaHMs peakuii HOHHOTO oOMeHa (00pa3oBaHUE OcajKa, BBIICICHHUE Ta3a,
0o0pa3oBaHUE BOJIbI); OIBITOB, WILTIOCTPUPYIOIIUX IPHUMEPHI OKHCIHTEIHEHO-
BOCCTAHOBUTEJIbHBIX pEAKUMN (FOpEHHE, PeaKUUH pPa3yIoKEHUs, COCIUHEHUSs);
pacno3HaBaHHE HEOPraHWYECKUX BEIIECTB C MIOMOIIBI0 KAYECTBEHHBIX PEaKIUi
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramis! 1 ux COCIUHCHU A

2.1

2.2

OO6mass xapakTepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHH okucieHus. CTpoeHue u pu3nyeckre CBOMCTBa MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE C MeTalljlaMH, HEMeTajulaMH, IiesnodamMu). XJIOpOBOJIOPOA.
ConsiHas KMCIIOTa, XUMUYECKUE CBOMCTBA, NOJIy4eHUE, IpuMeHenue. Jleiictue
XJIOpa ¥ XJIOPOBOJOPOJA HAa OPraHU3M 4YeJoBeKa. BaxkHelmme XJIopuabsl U UX
HAaXO0XIEHUE B IPUPOJIE

OO6mass xapaktepuctuka srmeMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u ¢puznyecKkue cBOWCTBa
MPOCTBIX BEHIECTB — KHUCJIOPOAa M CEphbl. AJUIOTPOMHBIE MOAN(PUKAIIUN
KUCJIOpoJa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPOJ, CTPOEHHUE,
¢buznueckue W XUMHUYECKHME CBOMCTBA. OKCHIBI Cepbl KaK IMpeICTaBUTEIH
KHUCJIIOTHBIX OKCHUIOB. CepHaﬂ KHCJI0Ta, (1)I/I31/I‘—IeCKI/Ie U XUMHYECKHUE CBOMCTBA
(oOmme Kak mMpeAcTaBHTENsS Kjacca KHCIOT U crerududeckue). XuMHUYECKHe
peakuuu, Jiexalue B OCHOBE MPOMBILIUIEHHOTO croco0a MOIy4YeHUs CepHOu
kucnotel. [Ipumenenue. Conu cepHOW KHCIOTHI, Ka4eCTBEHHAsl peakius Ha
cyns(har-uoH. HaxoxeHue cepsl U €€ COCIMHEHUH B TPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYIKAIOUIEH Cpellbl COCIMHEHUSMU Cephbl (KUCIOTHBIC TOXKIIH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €T0 TPEIOTBPAIICHHS
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OO6miast xapakTepuUCTHKa 53JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEePHbIC CTETICHH OKUCIICHUs. A30T, pacClipOCTPaHEHUE B PUPOJIE,
(dbu3mvecKkue U XuMHUYECKHe cBolicTBa. KpyroBopot a3ora B mpupoje. AMMHAK,
ero ¢u3nMvecKue W XMMUYECKHE CBOMCTBA, MOJydeHHe U npumeHenue. Comu
aMMOHHUS, UX (QU3NYECKUe M  XMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KavecTBeHHas peakiiisi HA MIOHbI aMMOHHMS. A30THas KHUCJIOTa, €€ MOoJIydeHue,




¢du3nueckne W XUMHUYECKHE CBOWCTBa (00OIME KaK MPEICTaBUTENS Kiacca
KHCIIOT U crnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIeH aMMOHHS B
KayecTBE MHHEPAJBHBIX yNOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY’Karolien
Cpelbl COeTUHEHUSIMH a30Ta (KUCIOTHBIE JOXAH, 3arPS3HEHUE BO3AyXa, TIOYBBI
1 BOJJOEMOB)

24

2.5

2.6

®ocdop, amnorponusie Mogudukanuu (ocdopa, puznIecKkne U XUMHUUYECKUE
ceoiictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qunyeckue u
XUMHUYECKHE CBOMCTBa, moiydeHue. lcmonp3oBanue (ochaTtoB B KadecTBe
MUHEPAIBHBIX YI00peHUit

OO6mas xapaktepuctuka djeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpoJ, aUIOTPOIIHBIE
MoaudUKaMK, paclpocTpaHeHHEe B MpUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomusi. Kpyrosopor yriepoaa B npupone. OKcuabl yriiepoaa,
X (U3NYEeCKHe M XUMHYECKHE CBOMCTBA, /EHCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJTyYeHUEe U MPUMEHEHUE. DKOJIOTHUECKUE MPOOJIEMBbl, CBI3aHHBIE C OKCHIOM
yraepoaa(lV); rumoresa riao0anbHOrO MOTEIUICHUS KIMMaTa; MHMapHUKOBBIM
a¢dekr. YrompHas KucioTa W €€ Comu, HX (U3HYSCKHE M XUMHUYECKUE
CBOICTBa, MoiyueHUe U mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHAaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIHIIMHE, IPOMBIIUICHHOCTH H
CEJIbCKOM XO03sICTBE

[TepBoHavyayibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIWHCHHSIX
yriepona (MeTaH, 3TaH, JTHJICH, alleTWUJIEH, 3TaHOJ, TJIUIEPHH, YKCyCHas
kucnora). Ix coctaB W xumuueckoe ctpoeHue. [loHstre o OHoOIOrHYecKH
Ba>XHbBIX BCIICCTBAX: )KI/Ian, 6en1<ax, er’IeBOJIaX — N HUX pOJ'II/I B JKHU3HH
yernoBeKka. MarepuanbHOE E€QUHCTBO OPraHUYECKMX W HEOPraHMYECKUX
COeIMHEHUH

2.7

Kpemuuii, ero ¢usnyueckue ¢ XUMHYECKHE CBOWCTBA, TMOJYYCHHE U
npumenenne. CoennHeHuss KpeMHHUs B npupoze. OOmue mpenctaBieHUust 00
okcune kpemaus(IV) u kpemHueBoii kucinore. CHIMKAThI, UX HCIIOJIb30BAaHUE B
OBITY, MEIUIIMHE, TPOMBIILICHHOCTH. BaXKHeHIe CTpOUTEIbHbIE MaTepHaIbL:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eToH. I[Ipobremsbl Oe3omacHOTroO
MCIOJIb30BAHMUS CTPOUTEIILHBIX MATEPUAJIOB B IIOBCEIHEBHOM KHU3HH

2.8

XUMUYECKUH SKCIEPUMEHT: H3y4YeHHE OOpa3Il[0OB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISHOM KHCIIOTBI; ITPOBEJIEHUE KAaUECTBEHHBIX PEAKIMN Ha XJIOpUI-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HX TNPOTEKAHUS; OIMBITHI, OTpa)karollue
¢u3nyeckne U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPUIOB
(rayloreHN1I0B); O3HAaKOMJIEHHE C oOpa3lamMu cepbl U €€ COCTUHEHUSIMHU
(BO3MOXKHO HCITOJIb30BaHWE BHUJEOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
o0yriIMBaHUs caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEpHOW KHUCIIOTHI, POBEIACHHE
KayeCcTBEHHOW peakuuu Ha Ccyiabpar-uoH U HaONMIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COeMHEHUI (BO3MOXKHO HCIIOJNIb30BaHUE BHJCOMATEpHANIOB), 0Opa3IaMu
a30THBIX U (HOChHOPHBIX YA0OPEHUH; TOJIyYeHHE, COOMpaHne, paco3HaBaHUE U
M3y4YEHHUE CBOICTB aMMHaKa; IMPOBEJCHHWE KAUYEeCTBEHHBIX pPEaKUUHd Ha HOH
aMMOHMS U (ochar-uOH M U3yyeHHE INPU3HAKOB UX IPOTEKAHU,
B3alMOJIEICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO
UCIOJIb30BAHNE BUAEOMATEPUANIOB); M3Y4YEHHE MOJeNel KpUCTAIIMYECKUX
pemérok anmasza, rpadura, ¢yuiepeHa; O03HAKOMJEHHE C  IPOLIECCOM




3.1

3.2

azcopOLUU pacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUE, cOOMpaHMEe, PACIO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KA4YeCTBEHHBIX pEaKIMHi Ha KapOoHAT- u
CWIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MIPOAYKIMEN CUIMKATHOM INPOMBILUICHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX
3a/1a4 1o TeMe «BaxHelne HeMeTauIbl U UX COCJUHEHUS

MeTtamisl 1 BX COCAUMHCHUA

OOwiast XapakTepHCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxxenuss B Ilepuonuueckoi cucreMe XUMHUYECKHX dieMeHToB 1.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYEcKasl ~KpUCTauIMyeckass pemeérka. OJIEKTPOXUMHUYECKUN  psf
HaIPSLDKEHUN METAJITIOB

Ouznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0IMe croco0bl MOTyYeHHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CrjiaBsl (CTallb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBIIITIEHHOCTH

33
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3.5

[[lemounple MeTaJIBl: TMOJOXKeHUEe B llepuonnyeckol cuCTeME XUMUYECKHX
anemenToB JI.1. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXJICHHE B MPUPOJIC.
®dusnyeckue 1 XUMHYECKUE CBOMCTBA (Ha IpuMepe HAaTpus U Kayus ). OKCHIBI U
THAPOKCHABI HaTpusi U Kaius. [IprMeHeHHe IIEeTOYHBIX METAIOB M UX
COCTUHEHUN

[IlenoyHO3€MENBHBIE  METAUIBl MarHMd M KaJIbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme xumMudeckux 3imeMenToB [[.1. MenzaeneeBa; ctpoeHne
X aTOMOB; HaxOXIEHHE B INpupoae. PU3NYECKHME U XMMHYECKHE CBOMICTBa
MarHus W Kauplius. Baxuelmme coeauHeHUs Kaiblus (OKCHUI, THUAPOKCHI,
coin). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs!

AmomMuHuil: nonoxkeHue B Ilepuoauyeckoll cCUCTEME€ XMMHYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToMa; HaxoxaeHue B mpupoae. dusmyeckue u
XMUMUYECKHEe CBOMCTBA alOMUHUS. AM(OTEpHBIE CBONCTBA OKCUIA U THIIPOKCHIA
AITFOMUHUA

3.6

3.7

Keneszo: nonoxenne B [leprponnueckoi cucreme XuMuiyeckux snementos /.M.
MeHeneeBa; CTpoeHHWE aTOMa; HaxoXKJeHue B mpupone. Dusznueckue u
XUMHYECKHE CBOMCTBa jkene3a. OKkcuIpl, ruapokcuabl u coiu sxenesa(ll) u
xene3a(lll), ux cocras, CBOMCTBA U OTyUYEHUE

XUMHUECKUI SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMHi METaJIOB U CIUIABOB,
X (U3MYECKMMH CBOMCTBAMM; H3YYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXHO MCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUS  OKCHJAa KalblMsg W HaTpus C BOAOHM (BO3MOXKHO
UCIOJIb30BAHUE BUJIEOMATEPHAJIOB); MCCIEOBAHUE CBOMCTB JKECTKOW BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO  HCIIOJIb30BaHHE
BHUJIEOMATEPHUAIIOB); NIPU3HAKOB MPOTEKaHHs KAUECTBEHHBIX PEAKIUI HAa HOHBI
(MarHus, KanblMs, amroMuHHUS, nuHKa, xeneza(ll) m sxenmesa(Ill), memu(1l);
HaOJIOZCHNE M ONUCAHUE TPOIIECCOB OKPAIIMBaHMA IJIAMEHU MOHAMH HATpPHUS,
Kaauss W Kanblusl  (BO3MOXKHO — HCIOJIB30BaHUE  BUAEOMATEpHUAJIOB);
uccieoBaHre aM(pOTEpPHbIX CBOWCTB THUAPOKCHIA ATIOMUHHS U THIPOKCHIA
LIMHKA; PELICHNE YKCIIEPUMEHTANIBHBIX 33Ja4 110 TeMe «BakHeiue Meramisl 1
UX COEAMHEHUS»

XuMHUS U OKpY’Karolas cpeia

4.1

HoBble maTepuanbl U TeXHOJOTHH. BeliecTBa U mMaTepuaibl B MOBCEIHEBHOM




JKU3HM 4YelloBeKa. XUMUS U 310pOBbe. be30macHoe UCIOIb30BaHUE BELIECTB U
XUMHUYECKUX peakiuii B ObiTy. llepBasg momomip npu XUMHUECKHX OKOTax M
OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTUYECKOM  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromiei cpeasl [1/IK. Poias Xxumum B penieHun 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHble HMCTOYHHUKH YTIEBOAOPOAOB (Yroiib, TMPUPOIHBIA Ta3, He(dTh),
MIPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBILIUIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3ydeHue o0pa3oB MaTepHalioB (CTEKIIO, CILIaBbI
METaJIJIOB, ITOJIMMEPHBIE MaTEPUAJIbl)




ITPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon

NpoBepPsIeMOro
TpeOOBaHMS

1

1.1

1.2

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanusi Ha ocHoe PI'OC

IIpencrapienue:

0 TI03HABAaEMOCTH SIBJICHHUH npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayYKH Kak obiactu COBPCMCHHOTI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl H HpaKTI/I‘{eCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCJIOBUAX COBPEMCHHOI'O 06III€CTB21;
IMOHMMAaHUC MECTA XUMHUHU CPCIU APYTUX CCTCCTBCHHLIX HAYK

0 HAYYHBIX MCTOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCHICCTB U HUZYUCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIHN JJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYaIOIMUMCS paccMaTpUBaTh
XHMUIO KakK chepy cBoelt Oymyieii mpodecCHoHaNbHOM NesITeTbHOCTH
U ceNlaTh OCO3HAHHBIM BBIOOP XMMHU Kak MPOQUIBHOIO MpeaMeTra
MIPH MEPEX0/i€ HAa YPOBEHb CPEAHETO 001ero 00pa3oBaHus

Bianenne cucteMoll XHMMHMYECKMX 3HAaHUM M yYMEHHE IPUMEHSTH
CUCTEMY XMMHYECKUX 3HAHUU, KOTOPast BKIIOYAET:

BOKHEHIINE XUMHWUYECKHE TIOHATHS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IMPOCTOE M CJOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENIBHBIE aTOMHAas M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CpeAHssA), XUMHYECKas
peaKiys, peakuuy COETUHEHHUS, PEeaKIHUU Pa3JIOKEHHsS, peaKIuu
3aMeIleHUs, Peakluu OoOMeHa, TeruIoBOM 3((eKT peakuuu, 3K30- U
SH/IOTEPMHUYECKHE DPEaKLIMH, PAacTBOp, MaccoBasi JOJS XMUMHUYECKOIO
AJIEMEHTA B COEAMHEHUH, MAacCOBasl JI0JIS U MPOLIEHTHAsA KOHLEHTPALHs
BEILIECTBA B pPaCTBOPE, PO aTOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas
opOuTanb, paguyc aroma, BaJE€HTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHAs U HETIOJIIpHAsT
KOB&JICHTHAs  CBSI3b, MOHHas  CBsI3b, METaLIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, HOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIPHAs), MOH, KAaTUOH, aHWOH, JJIEKTPOJIUT U HEDIIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMs, peakUMd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHHME U  BOCCTAHOBJIEHHE, DIJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKluy,
CKOpPOCTh XMMHYECKOW peakumu, Karamuzartop, I[IJIK, xkoppo3us
METaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHH: 3aKOH COXpPAaHEHHUSI MacChl,
nepuoauueckuii  3akoH JI.M. MengeneeBa, 3aKOH TOCTOSIHCTBA




COCTaBa, 3aKOH ABOTaJipo
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3.1

TEOPUHU XUMUHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TeopUs
IIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[CHI/Ie OCHOBaMH XHMHYECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

YMEHUE MTPaBUIIbHO MCHOJIb30BaTh U3yUYEHHbBIC BEIIECTBA U MaTEpUAIIbI
(B TOM 4YHCIE MHHEpaJbHBIC YAOOPEHHs, METaulbl U CIUIABBI,
OPOJYKTHl MEepepaboTKU MPHUPOAHBIX HCTOUYHUKOB YTJIEBOJIOPOIOB
(yras,, mpupoaHOTo Tasza, He(TH) B OBITY, CENLCKOM XO3SHCTBE, Ha
MIPOM3BOJICTBE M IMOHUMAaHHE 3HAUEHUS KUPOB, OEJIKOB, YTIEBOJIOB
JUIsl OpraHr3Ma 4eoBeKa; YMEHUE [IPOTHO3UPOBATh BIMSHUE BEIIECTB
U XMMHUYECKHX IPOLECCOB HAa OPraHU3M YEJIOBEKa U OKPYKAIOLIYIO
IIPUPOJHYIO Cpery

3.2

33

YMEHUE HHTETPUPOBATH XUMHUYECKHE 3HAHUSA CO 3HAHWAMHU APYIUX
y4eOHBIX IPEAMETOB
HAJIMYHME OMBITa paboTHl ¢ Pa3MTUYHBIMA MCTOYHUKAMH WH(MOpMAIUU

0 XUMHMM (Hay4yHas M HAy4yHO-IOIYJIApHAs JIMTEparypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

34

yMEHHE OOBEKTHBHO OIICHWBATh WH(POPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAaKTHUYECKOM  MPUMEHEHHMH H  yMEHHeE
UCIIOJIb30BaTh €€ JUIsl pelleHns yueOHO-1103HaBaTeIbHbIX 3a/1a4

Bilanenne ocHOBaMM IOHSATHHWHOIO ammapara M CHMBOJIUYECKOIO
A3bIKa XMMUH JUISI COCTaBJeHUs (HOpMYJ HEOPraHMYECKHX BEILECTB,
YpaBHEHUN  XUMHYECKHMX  PEAKIMd; OCHOBAMHM  XHUMHUYECKOU
HoMeHKJIaTypsl (IUPAC u TpuBHanbHoi)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs dMeMeHTa B [lepuomudeckoit
CHCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsa sAapa, oOIee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOOB, KATTUS U KAJIbIIHS

[IpeacraBnene O  NEPUOAMYECKOM  3aBUCMMOCTHM  CBOMCTB
XUMUYECKUX DJIEMEHTOB (paJlyC aTtoMa, 3JEKTPOOTPUIATEIHHOCTD),
MPOCTBIX W CIIOXKHBIX BEIIECTB OT IOJIOXKEHUS DJJIEMEHTOB B
[lepmonnueckoit cucremMe (B MajblXx TNEpHOJAX ©  TJIABHBIX
MOJArPYNIax) v SJEKTPOHHOTO CTPOSHHUS aTOMa

YMenue kinaccupuuupoBarh:

7.1

XUMHWYECKHUEC DJICMECHTHI

7.2

HCOPTaHNYCCKUEC BCIICCTBA

7.3

XUMHUYCCKUEC PCAKIINH

YMeHue onpeaensrs:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUYCCKUX IJICMCHTOB, 3apsan
HOHa

8.2

BUJ XUMHYECKONH CBS3M U THUN KPUCTAIIMYECKOH CTPYKTYypbl B
COCTMHEHUSIX

8.3

XapakTep Cpe/ibl B BOAHBIX PACTBOPAX BEIECTB (KUCIOT, OCHOBAHHIA)

8.4

OKHUCJIUTCIIb U BOCCTAHOBHUTCIIb

YMeHue xapakTepu3oBath (U3NYECKHe U XUMHUECKUE CBOMCTRA!

9.1

MPOCTBIX BEHIECTB (KUCJIOPOJ, O30H, BOJOPOJ, TIpaduT, aamas,




9.2

KpeMHUH, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalud, MarHHA,
KaJIbIUii, aIIOMUHUM, JKeJIe30)

CIIOXHBIX BEUIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BOja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIbI U THAPOKCHIBI
MeramwioB [-ITA rpymnn, amomunus, meau (I1), muaka, xenesa (I u
III), oxcuasr yrinepona (II u IV), kpemuus (IV), azora u gocdopa (111
u V), cepel (IV m VI), cepuucras, cepHas, a3oTucTas, a30THasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3

10

MPOTHO3UPOBATh M  XapakTEpPU30BaTb CBOMCTBA  BELIECTB B
3aBHCHUMOCTH OT HMX COCTaBa M CTPOCHHUS, MPUMEHEHHUE BEIECTB B
3aBUCUMOCTHU OT UX CBOWCTB, BO3MOKHOCTH MPOTEKAHUS XUMUUYECKHX
MIPEBPAICHUI B PA3JIMYHBIX YCIOBHUIX

YMeHue coCcTaBIIsITh MOJICKYJISIDHBIC 1 HOHHBIC YPABHCHUSA peaKI_II/Iﬁ, B
TOM YHUCIJIC:

10.1

peakiyii HFOHHOTO OOMeHa

10.2
10.3

OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

WITIOCTPUPYIOIIMX XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
(TpyIn) HEOPraHUYEeCKUX BELIECTB

10.4

MOATBCPKAAOIUX 'CHECTUYCCKYIO B3aMMOCBA3b MCXKIY HUMU

11

YMeHue BIYUCIATH (IPOBOJAUTH PACcUEThI):

11.2

OTHOCHUTEIIbHYI0O MOJICKYJIIPHYIO W MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEMHEHUU

MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,

11.3

KOJMYCCTBO BCUICCTBA U €TI0 MACCy, 00beM ra3on

11.4
12

12.1

M0 YpPAaBHCHUAM XHUMHYCCKUX peaKHI/Iﬁ U HaXOOAUTh KOJIUYECTBO
BEIIECTBA, 00BEM U MacCy pearcHTOB WM POJTYKTOB PEAKIIUU
Brnanenue (3HaHUE OCHOB):

OCHOBHBIMM ~ METOJJaMM  HAy4YyHOrO  TIO3HaHUS  (HaAOJIOJCHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE) NTPH U3yUEHUH BEIIECTB U
XMMUYECKHX SIBJICHUH; yMEHHE CcQHOpPMYJIHpPOBATh MpoOJieMy W
MPEIIOKUTD ITyTU €€ PELICHUs

12.2

12.3

13

0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
MOCYI0N U JTabopaTOPHBIM 000PYAOBaHUEM

MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3YEMBIMU
B TMIOBCETHEBHOM KM3HU, TIPABUIIAMU MTOBEACHUS B LIEJSIX cOepeKeHuUs
3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
(omacHOCTH) BO3JCHCTBHSI Ha J>KHUBBIE OPTaHU3MBI OMPEIACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JEHCTBUS

Hamuuune MPAKTUYCCKUX HABLIKOB INIAHUPOBAHHUA U OCYHICCTBJIICHUA
CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3y4YeHHE U onmucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE
¢  (U3NYECKUMH W  XUMUYECKHUMH  SIBJICHUSMHU,  OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

U3y4YeHHUE CIIOCOOOB pa3JIelICHHs CMece

13.3

MOJly4eHHUE KHUCIOpOAa M HU3Y4YEHHE €ero CBOMCTB; IMOJIy4eHUE
BOJIOPOJIa U M3YYEHHE €ro CBOICTB; MOJyYEHHE YTIEKHUCIOro rasa u




HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

13.5

13.6

13.7

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJen
pPacTBOPEHHOIO BEILECTBA

MIPUMEHEHHE WHIUKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) ans ONpeNeTeHHUS XapakKTepa Cpelbl B PacTBOpax
KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U  ONHMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yUYEHUE B3aUMOEUCTBUS KHUCIOT C METAJUIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBAaHUSIMH, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHU;
BBITECHEHHWE OJHOTO MeTajula JApPyr'MM U3  pPacTBopa  COJH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H
LIMHKa

pelIeHne YKCIEPUMEHTANIbHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIIMHEHUI; «DNEKTPOIUTHYECKAS
aycconanusy; «BakHedInnme HEMETaulbl W HMX COCIUHEHHY,
«Baxuelnine MeTaIbl U UX COSTUHEHUI

13.8

XAMHYECKHE  OKCICPHUMEHTBI,  WUIIOCTPHPYIOIIUE  IPH3HAKH
NPOTEKaHHs PEaKUUil MOHHOrO OOMEHA; Ka4eCTBCHHBIC PEaKI[MH Ha
HPUCYTCTBYIOLIME B BOJHBIX PACTBOpaX HOHBL XJOPUI-, OPOMHI-,
womua-, cymbdar-, Qocdar-, KapOOHAT-,  CHIHMKAT-aHHOHBHI,
THIPOKCU-UOHBI, KATHOHBI aMMOHUS, MAarHUsl, KAJIBIHs, aTlFOMUHHS,
xenesa (2+) u xenesa (3+), meau (2+), LMHKa

14

VYMmeHnue:

14.1

NPEJCTaBIATh PE3yJbTaThl JKCIIEpUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeabCcTB, Tpa@UKOB M TaOMUI] W BBIABIATH SMIMPUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXJY PeabHO HAOII0JaeMbIMU XUMHUECKUMU
ABJICHUSIMU U TPOLIECCAMH, MPOUCXOAAIMMHI B MaKpO- U MUKPOMHUPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM JOK3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

1

HepBOHa‘-IaHBHBIG XUMHNYCCKUC ITOHATHUA

1.1

YucTtsle BemecTBa U cMecu. CiocoObl pasiesieHus: cMecei

1.2

1.3

ATOoMBI U MOJICKYIJIBI. Xumuueckue diaeMeHTHl. CHMBOIJBI  XHMHYECKHX
DJICMCHTOB. HpOCTHe 1 CJIOXKHBIC BEIICCTBA.

Xumugeckast (bOpMy.]'Ia. BanenTHOCTE aTOMOB XMMHYECKHUX dJIeMeHTOB. CTeneHb
OKHCIICHHUA

1.4

1.5

3aKOH TIOCTOSHCTBA COCTaBa BCHICCTB. OTHOCcUTEeNBLHAsE aToOMHas Macca.
OTtHOCHTEILHAS MOJICKYJIsIpHad mMacca. MaccoBas goas XHMHYSCKOr0 JIEMECHTA
B COCIMHCHHNUN

KonnyectBo BemectBa. Moabs. MomsipHass Macca. MoOJSIpHBI 00BbEM Tra3oB.
B3anmMoCBs3b KOJIMUECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHUIL BEILIECTBA

1.6

dusndecke U XHUMHUYECKUE SIBICHHUI. XHUMHUYECKas peakuusa n eé IIPpU3HAKH.
3aKOH COXpaHEeHHsI MAcChl BeIIeCTB. XMMHUECKHE YPaBHEHUS

[Mepuonuueckuii 3akoH u Ilepuomuyeckass cUCTEMa XUMHUYECKUX DIIEMEHTOB
JA.N. MenaeneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. [lepuoguyeckas cucremMa xumMudeckux snemeHTon J[.U.
Menneneesa. Ilepuoasl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEDA,
HOMEPOB IEpUOa U IPYMIIbI JIEMEHTA

2.2
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3.1

3.2

4.1

Crpoenue aromoB. CocTtaB aroMHbIX sifep. M3oromsl. Onextponsl. CTpoeHue
ANIEKTPOHHBIX 000J0YeK AaTOMOB TEpBBIX 20 XHUMHYECKHUX DJIEMEHTOB
ITepunonnueckoii cucremsl .M. Meneneena

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX SJIEMEHTOB INEPBBIX TPEX
MEepPUOJIOB, Kalus, Kaiublus (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METAITMYECKHUX W HEMETAJUIMYeCKUX CBOMCTB) M HX COCOUHEHHH B
COOTBETCTBUU C TIOJOKEHHEM »JiieMeHTOB B Ilepuoamdeckoit cucreme u
CTPOECHHEM UX aTOMOB

CrtpoeHue BelecTna

XUMHUYECKass CBS3b. KoBanenTHas (HOJ'ISIpHaH u HCHOJ’IﬂpHaﬂ) CBA3b.
BHGKTPOOTPI/IHaTeHLHOCTI) XUMHUYCCKUX DJICMCHTOB. Honnas CBs3b.
Mertannuueckas CBI3b

Tunsr KPpUCTATINIMICCKUX peI_I_IéTOI( (aTOMHaH, HOHHAasd, MCTaJ'IJ'II/I‘-ICCKaﬂ),
3aBHCHUMOCTEb CBOMCTB BEIIECTBA OT THIIA KpPICTﬂJ'IJ'IH'—IGCKOﬁ peIHéTKI/I 1 BUJA
XUMHUYECKOH CBI3HU

Baxwueiinme mnpeAcTaBUTENM HEOPraHMYECKUX BemecTB. Hemeramnel u ux
coeaqnuHeHus1. MeTayuibl U UX COEUHEHUS

Knaccudukanus M HOMEHKJIATypa HEOPTaHUYECKUX COCIUHEHUI: OKCHIOB
(coneoOpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHsbIe) u
HecoJieoOpa3yoIne; OCHOBaHUHM (IIEMOYM M HEPACTBOPHMBIE OCHOBAHMUS),
KUCTIOT  (KHCIIOpOAcOoAepXkaliue ¢ OECKUCIOPOAHbIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJI€H (CPEIHUX U KUCIBIX)

4.2

dusunueckue u XUMHUYCCKUEC CBOMCTBA MMPOCTBIX BCIIECCTB-HEMCTAJIJIOB:
BOJIOPO/J1a, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHS




4.3

@usznueckue U XUMHUYECKHE CBOWMCTBA IIPOCTHIX BELICCTB-METAJUIOB: JIMTHS,
HATpHs, Kalus, MarHus M KaJbLWs, QJIOMUHMS, XKeje3a. DJIEKTPOXUMUYECKUI
P HAIPSDKEHUM METAJIIOB

4.4

4.5

4.6

dusznueckrue U XUMUYECKHE CBOWCTBA BOJOPOJHBIX COCIWHEHUM HEMETAIIOB:
XJIOPOBOJIOPOIa, CEPOBOAOPOIA, AMMHUAKA

dusznyueckrue W XMMHUYECKHE CBOMCTBA OKCHUIOB HemeTawioB: cepel (IV, VI),
azora(ll, IV, V), docdopa(Ill, V), yraepona(ll, 1V), kpemuusa(IV). [Homyuenue
OKCHJIOB HEMETAJIJIOB

Xumudeckue cBoiicTBa okcunoB: MetawioB IA-IIIA rpymm, muuka, menu(Il) u
skenesa(ll, D). TTonyyenne okKCUI0B METAILIIOB

4.7

XUWMHUYECKUE CBOWMCTBA OCHOBAHWI M aM(POTEPHBIX THAPOKCUAOB (Ha TpUMEpe
THJIPOKCUIOB  alIOMHUHHS, Kene3a, IuHKa). [lomyueHume ocHOBaHUT U
aM(pOTEePHBIX THIPOKCHJIOB

4.8

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEPOBOIOPOIHOM,
CEPHHCTOM, CEepHOU, a30THOU, (HochOpHOU, KpeMHUEBOH, yroipHOU. Ocolbie
XUMHUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KHUCIOT.
ITomyyenue Kkuciot

4.9

OO61mue xuMHYecKre cBoicTBa cpeHux coneil. [lonyuenue coneit

4.10

4.11

[Tonyyenne, coOupaHue, paclo3HaBaHHE BOAOPONA, KHCIOPOJa, aMMHAKa,
YIIICKUCIIOTO T'a3a B J1adopaTopuu

[Tomydyenne amMMuaka, CepHOW M a30THOM KUCIOT B MpOMBIIUIEHHOCTH. O01ue
CIOCOOBI MOJYYECHHSI METAJIJIOB

4.12

I'ereTmueckas CBSI3b MCXKAY KilaCCaMM HCOPraHUYCCKUX COCI[I/IHCHI/II\/JI

5.1

5.2

XUMHUYECKUE PEAKIIUU

Knaccudukanus XuMHUECKUX peakluid MO Pa3IMYHBIM MPU3HAKAM: M0 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(P(eKTy, Io
W3MEHEHUIO CTENIEHEN OKUCIIEHUS XUMUYECKUX DJIEMEHTOB

TennoBoil 3¢ ekt XUMHUUECKON peakui, TEpPMOXUMHUYECKHE YpaBHEHU. DK30-
U DHJI0TEpMUYECKHE peakluu. TepMoXuMUYecKre ypaBHEHHUSI

53

OKHCIUTEIFHOBOCCTAHOBUTEIIHLHEIC pPCaKkmuu. OKHCIUTEIN U BOCCTAaHOBHTCIIU.
HpOI_ICCCBI OKHCJICHUA u BOCCTAaHOBJICHHA. SHCKTPOHHBIﬁ OamaHc
OKHCIUTEILHOBOCCTAHOBUTEIILHOM p€aKkuun

54

5.5

Teopust JIEKTPONUTHYECKON qucconrani. KaTnoHbl, aHMOHBI. DJIEKTPOJIUTHI U
HEeAIeKTPONIUThL. CUITbHBIC U clla0ble 2NeKTPOTUThl. CTeneHb AUCCOIHAINN

Peakiun moHHOro oOMeHa. YCIOBMS NMPOTEKAaHUS PEaKUUid HOHHOTO OOMEHa,
ITOJIHBIE U COKPAIlIEHHBIE MOHHBIE YPABHEHUS PEaKIINN

6.1

6.2

XuUMHS U OKpYXKarolas cpena

Bemectsa u Marepuansl B IIOBCEAHEBHOM JKHM3HU YeloBeKa. besomacHoe
HCIIOJIb30BaHUE BEIIECTB M XMMHMUYECKHUX peakuuid B J1abopaTopuu U OBITY.
IlepBas MoMoILb IPU XUMUYECKUX 0KOraX U OTPABIICHUIX

XUMUYECKOE 3arpsi3HEHUE OKpYyKalmeld cpeapl  (KUCIOTHBIC — JIOXKIH,
3arpsi3HEHUE MOYBbI, BO3JyXa U BOJOEMOB), CHOCOOBI €r0 MPEIOTBpPALICHUS
[Ipenenbuas nomyctumasi koHueHtpauus BemectB (IIJK). Ponp xumuu B
pPEIICHUH DKOJOTHYECKUX TpoljieM. VYCWIeHHe MapHUKOBOTO A dekTa,
pa3pylLIeHHE 030HOBOTO CII0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COCIUHEHUN B
ObITY, MEIWIMHE, MPOMBIIIJICHHOCTH U CelbCKOM Xxo3sicTBe. [Ipumenenue




METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHHHA, OpoH3a) B OBITy U
HPOMBIIIUICHHOCTH WX coeanHeHui. [loHsTre 0 KOppo3uu MEeTaaioB, OCHOBHBIC
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[TpupoaHble HCTOYHUKHM YTIIEBOJAOPONOB (Yroyib, MPHUPOIHBIN Ta3, HEPTH),

6.4 MIPOJIYKTHI UX MepepaboTKu (OEH3MH), UX POJIb B OBITY M MPOMBIILIEHHOCTH
[lepBoHavanbHble TOHATHS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSAX

6.5 yriiepoaa (MeTaH, 3TaH, STWIEH, alleTUICH, STAaHOJI, TJIMIEPHUH, YKCYCHAs! KUCIIOTA).
[TonsiTie 0 OMONOrMYECKH BaXKHBIX BELIECTBAX: KUpaX, OelKax, yrieBojaax — U Ux
POJIH B KU3HH YETIOBEKA

7 Pacuérsl:

7.1 1o opmysaM XUMHUIECKUX COCTMHEHUI

7.2 Macchl (MaccoBOI) JT0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 [0 XUMUYECKUM YPABHEHUSIM




[y

10.

11.

12.

13.

14.

15.

16.

17.

18.

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Xumus. 8 knacc: yuebnuk / 'abpuensia O.C. — 4-e uzn., crepeotun. — M.: [Ipoda, 2018.
Xumus. 9 kimace: yueonuk / 'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A. — M.:
IIpoceemienue, 2019.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MeTtonuueckoro nocodus k yueonuky I'adpuensna O. C. «Xumus». 8 kinacc / ['abpuensia O.
C. —M.: Ipodpa, 2018.

Mertonmnueckoro nocodus k yueonuky O. C. ['abpuensna «Xumus». 9 kiace / I'abpuensa O.
C.— lpoda, 2018.

I'abpuensn O.C., Bocko6oiinukosa H.I1., SmykoBa A.B. «HacronbHas kHUra yauresns
xumud. 8 kimacey. UznarensctBo «/Ipoda». Mocksa, 2003.

MeTtoaudeckoro nocobus k yueouuky ["abpuensna O. C. «Xumus». 8 kiacc /
la6puenssa O. C. — M.: [Ipoda, 2018.

Metoanueckoro nocobus k yueoHuky O. C. 'abpuensana «Xumus». 9 kinacc / I'abpuensn
0. C. — M.: ipocpa, 2018.

I'abpuensn O.C. u ap. «Xumus. 8 Kjacc: KOHTPOJIbHbBIE U IPOBEPOUHBIE PAOOTHI».
Mocksa «Ipoda», 2009.

KHM. Xumus 8 knacc k yueOHuky ["abpuensaa O.C. (M:. [poda). M3naTenscTBO
«Baxko». Mocksa, 2011.

Xumus. Pabouas terpanp. 9 knace. 'abpuensn O.C., Cnagkos C.A., Octpoymos U.I'. —
M.: Ilpocemenue, 2020.

I'abpuensn O.C. u ap. «Xumus. 9 kaacc: KOHTPOJIbHBIE U TPOBEPOUHBIE PAOOTHI».
Mocksa «Ipoda», 2009.

KHM. Xumus 9 knacc xk yueOnuky ['abpuensaa O.C. (M.: Ipoda). U3narenscTBo
«Baxko». Mocksa, 2011.

I'a6bpuensn O.C., SAmykoBa A.B. «Xumus. Tetpaap 11 1a00paTOpHBIX U MPAKTUYECKUX
pab6ort. K yuebnuky ['abpuensaa O.C. «Xumus 8 kiace». M3natensctBo «/Ipoday.
Mocksa, 2006.

I'opkoenko M.IO. «Iloypounsie pazpaboTku o xumuu. 9 kiaace», Mocksa «Bakoy,
2006

INabpuensn O.C., SAmykoBa A.B. «Xumus. Terpaas 171 1a00paTOPHBIX U MPAKTHYECKUX
pa6ort. K yuebnuky O.C. I'abpuensna «Xumus 9 knace». UznatensctBo «podar.
Mockaa, 2008.

Paneuxuit A.M., l'opuikoa B.I1. «/lunaktudyeckuii Matepuani no XumMuu s § — 9
kiaccoB. [Tocobue mst yautens. M.: [Ipocsemenue, 2000.

Hmutpenko 3.b. «IIpenMernas Henens xumuu B mkoiae». «Penuke» Pocros-Ha-/lony,
2006.

CauH I''A. «OnumnuaznHble 3a1aHus 10 HEOpraHM4ecKor XuMuu. 9-10 kmaces». —
Bousrorpan: Yuurtens, 2003.

Henucosa B.I'. «Onumnuaanbie 3aaHust mo XuMuu § kiaccey. — Bonrorpan: Yuurens,
2005.

[yxkaiino A.JI. «TemaTudeckue UTphl MO XUMUU. 8 KIaccy. Mertoanueckoe mocobdue ass
yuutens. — TL Cdepa, 2003.



19. Hlupmmaa H.B. «Xumus 9 knacc: cOOpHUK 3JIEKTUBHBIX KypcoB». — Bonrorpan:
Vuurens, 2006.

20. Epemun B.B., Ky3pmenko H.E. «COopHuKk 3a1au u ynpaxaeHui 1mo xumud. LIIkonpHbIH
kypco». — M.: OO0 «M3natensckuii fom «OHUKC 21 Bex»: OO0 «Mup u
O6pazoBanue», 2003.

21. Macrep-knacce yuutens xumuu. Beinyck 3. Oprannueckast Xumusi. Y poku €
ucnosb3zoBanreM UKT. Cuenapun meponpuaruii ¢ ucnonb3opanuem MKT.

NuTepakTuBHBIC UTPHI. MeTOIUYECKOe TOCOOHE C AIEKTPOHHBIM MPUIIOKEHUEM. — M.:
IInanera, 2012.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://school-collection.edu.ru/ - Pecypcei  Eamuoit  Komnekimum  OUPPOBBIX
00pa3oBaTeIbHBIX PECYPCOB.
2. http://metodist.lbz.ru/ - MaTepuansl aBTOPCKOH MacTepCKOM.

3. http //www.eduru - @enepanbHplii oOpa3oBarenbHbI  mopTasn  «Poccuiickoe
00pazoBaHHe».

4. http //www.mon.gow.ru.- MuHHCTepcTBO oOpa3oBaHus U Hayku Poccuiickoii
denepanuu.

5. http //www.fsumto.ru - @enepanbHblii CcOBeT MO ydeOHUKaM MHHHCTEPCTBO

obOpasoBanus u Hayku Poccuiickoit @enepamui.

6. http //edu.tatar.ru - Yopasnenue oopazoBanus PT.

7. http //him.Iseptcmber.ru - T'azeta «Xumus » u callt mis yuutens «S uay Ha ypok
XUMHUW.

8. http //home. uic. tula .ru / -zanchem . - 3aHumarenbHast XUMHUSI: BCE O METaJIax.

9. http /mendeleev. Jino - net.ru . - [lepuonuueckuii 3akon /. 1. MeHnneneeBa u crpoeHue
aToma.

10. http //chemicsoft. chat. ru . - I[IporpammHoe obecriedeHne no XuMuH.

11. http://school-collection.edu.ru/collection/- equnas xomtekius [IOP.

12. http://rushim.ru/books/books.htm — anekTpoHHas OubIMOTEKA 1O XUMUH.

13. http://home.uic.tula.ru/~zanchem/ — 3annmartenbHass XUMHSL.

14. http://www.alhimik.ru/ — AJIXUMUK.

15. http://www.alhimikov.net/ — alhimikov.net.

16. http://www.schoolchemistry.by.ru/ — IlIkonpHast XUMHUSL.

17. http://www.novedu.ru/sprav.htm/ — CripaBOYHHK 110 XUMHH.

MaTepHaJIbHO-TEXHHYECKOEe o0ecnedueHne 00pa30BaTeJIbLHOI0 Mpouecca

1. Cnenuanu3upoBaHHBIN K1acc XUMHUH (JTa00paHTCKasl, BRITSHKHOM mIkad).
2. Komneknuu:
Tormuso (2 mrt.). [lmactmaccst (2 wt.). Kayuyk. Amtomunnii (2 mr.). Habop

ynoopenuit. Meramisl. MeTtais! u ciiassl (2 mT.). YyryH, ctans (2 mT.). CTekio u
n3aenus u3 crekia (2 mr.). Komtekius ctpouTenbHbIX MaTepuanos (1 mit.).
OcHOBHBIE BUIBI MPOMBIIIIIEHHOTO CHIPhsA (1 miT.). IIIE€nk nckyccTBeHHBIN U3
BHCKO3bI. BosiokHa. KameHHBIH yrosib ¥ IpOIyKThI ero nepepadoTkm» (PazmaTounas).


http://school-collection.edu.ru/
http://metodist.lbz.ru/

Kayuyxk u pesuna. UyryH u ctanb. HedTs 1 poaykThl €€ nepepaboTku. ATIOMUHUH.
Mertamnsl. kana TBépaoctu. [Inmactmaccel. Topd 1 mpoIyKThI €ro IepepadoTKH.
MuHepasnbl U TOPHbBIE OPOJIBL.

3. Komiuiekt Moaenei aroMOB 17151 COCTaBICHUS MOJIENIEH MOJIEKYJ CO CTEPKHAMHU

JEMOHCTPAIIMOHHBIH.

4. Habop mozeneli kpuctammuueckux pemeTok (10 BuaoB):
- Moaens menu;

- Moaenb noBapeHHOM COJH;

- Moaenp anMasa;
- Mogens rpadura;

- Mogens xenesa;
- Moaens Marums;

- Mogaens nuokcuaa yriepoaa;
- Mogens 1ona;

- Monens npaa.

5.
6.

10.
1.
. Paznarounslii Mmatepuai (KOHTPOJIbHBIE pabOTHI, J1a00paTOPHbIE U MPAKTUYECKUE

1

e 6 o o o o o —
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Becs1 yueOnsbie ¢ rupsamu 10 200 r. - 10 mmr.
VY4ebnble mocobus Ha meyaTHo ocHOBE: «IIpaBuina TeXHUKH 0€30MacHOCTHY, TOPTPETHI
XUMUKOB ¢ Ouorpadueii.
Hacrennslie ctenapl: «PacTBOpUMOCTB COJIEl, KUCIIOT U OCHOBaHMW»; «llepronnyeckas
CUCTEMA XMMHUYECKUX 3JIEMEHTOBY, «Psii aKTUBHOCTH MeETaNIOBY», « TexHuka
6e3omacHocTH, «K ypoky», «Yronok kimacca», «K axzameHam».
KoMmmiekTsl akaToB 1o Temam:

®dopma 37eKTPOHHBIX 00IAKOB U MOCIIEA0BATEILHOCTD 3aII0JIHEHUS

MOAYPOBHEHN AEKTpOoHaMHU. Pacmonokenne s7eKTpoHaMu TI0 OpOUTAIISIM B
aToMax nepBbix 20 smemeHToB. Bona - HeoObruHOe BemiecTBO. KprBbie
PacTBOPUMOCTH HEKOTOPBIX coJiel B Bojie. Knaccudukanus u cBoricTBa
okcuaoB. Okpacka mamenu (YB, 1113, LI[3M). Anmtotponus yriepoaa.
DnexTpoxumuueckoe npousBoacTsa (Na, NaOH , Al). [Ipou3BoactBo cepHoit
kuciaoThl. [IponsBoacTBo ammuaka. [ mGpuau3aiiyst aTOMHBIX OpOUTAaNIeH.
XUM. CBSI3b B OPraHMYECKUX COCIUHEHMIX. B3auMHOE BIMSAHNE aTOMOB U
IpyIII aTOMOB B MoJieKyJie. [IpoctpancTBenHas nzomepus. [Ipumenenune
ankeHoB. beH3ou. I'enernueckas cBsa3b Y B. XXupsl. MoHOCaxapuasl.
[Tonucaxapupl.

KommprorepHoe ocHareHne kabunera (KOMITBIOTED).
JIaGopaTopHbIif KOMIUIEKT (HaOOp) A HaYaIbHOrO 00yueHHUs XUMUHU (15 KOMITJIEKTOB).
O6opynoBanue a5t 1a00paTOPHBIX U MPAKTUYECKUX PaboOT.

paboThI).

. Mennapecypchbl (BUI1€00NLITHI):

KucnoTer

OcHoBaHUS

OKcuael

Comu

PactBopenue. PactBopsl. CBOMCTBA paCTBOPOB 3JIEKTPOIUTOB
MeTtamist

HemeTamnsr.



